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COJIEP;KAHUE

Beeznenue
YupaskHeHnd 119 HOBTOPEHUA Kypca MaTeMaTHKH 5 1 6 Kyaccos.

Pazgen I. CTEIIEHD C IIEJIBIM IIOKA3SATEJIEM

§ 1. Crenens ¢ HaTypaJIbHBIM IOKA3aTEIEM
§ 2. YMHOMKeHHUe cTeneHell ¢ OAMHAKOBBIMU OCHOBAHUAMU ..
§ 3. Jlenenue creneHeii ¢ 0OfMHAKOBBIME OCHOBaHUAME. CTeNeHD C HYIeBBIM
moKasaTeseM

§ 4. BosBe/ieHMe CTETIEHH B CTETIEHD .
§ 5. BosBeneHue IPOU3BEEHUA U YACTHOTO B CTEIIEHb.
§ 6. CreneHs ¢ 1eJbIM IIOKa3aTeIeM
§ 7. CpoiicTBa CTENEHN C I[EIBIM IIOKA3aTeIeM
§ 8. IIpeoGpazoBanme BBIPAMKEHMIT, COLEPIKALIUX CTEIEHM.
§ 9. CraspaprHeiii Buj yncsia. Pelllenure TeKCTOBBIX 3a/1a4. .
ITposeps cebal...... e T W . A &

Paznexn II. MHOTI'OYJIEHBI

§ 10. OxHOUIeHBI U JeiicTBHs Ha | HUMU. CTeleHb M CTaHAAPTHBIN BUJ| OZHOUIeHA ... TT
§ 11. Muorouserst. CreneHb U CTAHAAPTHBIN BUJ MHOTOUJIEHA
§ 12. CioskeHue U BRIYMTAHIE MHOIOUYJICHOB ...... ks RRAT
§ 13. YMHOKEHIEe MHOTOUJICHOB ...vvvveenn sersnienne
§ 14. TeneHre ogHOYIEHA U MHOIOUJIEHA HA OJHOYJIEH.
§ 15. Pazmoyenne MHOTOUIOHA HA MHOK TR

¢ BBIHECEHHEM 00II[ero MHOMKUTEIS 38 CKOOKH
§ 16. PasnoxxeHre MHOTOUJIEHA HA MHOKHTEHN CTIIOCOGOM IPYTITHPOBKH
§ 17. TosxpecTBeHHBIE TPEOOPAZOBAHKS BHIPAKEHUIH

Pazpen I11. ®YHKIUSA. TPAOUK @YHKITUN

§ 18, DYHKIIHIA cvverinrrietininineiinineeneneneinenens
§ 19. 3aganne HyHKOUN ¢ HOMOIIBIO (POPMYJIBI
§ 20. TabnuyHBIH c1I0CO0 3aAaHUA PYHKIIUM. ..
§ 21. 'pacdhuuecknii coco6 zanaaua QYHKIIUA
§ 22. Jluneiinaa QyHKIUA U ee TPAQUK ..
§ 23. BsauMHOe pacuojiosxeHne rpa@UKoOB JMHEHHBIX QYHKIMI.
§ 24. Pemrenne CUCTEMBI BYX JIMHEHHBIX YPABHEHUH C IBYMS [IePEMEHHBIMHI
rpapuyecKUM CII0COG0M
§ 25. ®yuruua y = ax? (a # 0), ee rpaduk u coiicTaa ..
§ 26. @®ynkuua y = ax® (a # 0), ee rpadgux u cBoiicTsa.

§ 27, ®ynKuuaA Yy = 1 (k #0), eerpadguk u cBOHCTBA ..
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BBEJEHHE

Veaxcaemvie yuenuru!

Anre6pa — 9TO pasjes MaTeMaTHKU. YKe B HaUaJbHBIX KJac-
cax IMIKOJIBI BBl PEIIa/Ii YPABHEHWs, O3HAKOMUIUCEH C YUCJIOBBIMU U
OYKBEHHBIMH BBIDAKEHUAMH. Bce 9THU TEeMbI M3yUarOTCsa B ajredpe.
B mikoiabHOM Kypce aireOphl PEINalT 3a4avy ¢ IOMOIIBIO COCTaBIe-
HUS YPABHEHUH, CHCTEM YPABHEHUH, U3YUalOT CIIOCOOLI PEIeHus pas-
JINUHBIX YPaBHEHUN, HEPABEHCTB U MX CUCTEM; U3yJaiOT 3aBUCUMOCTHI
MeXKJy BeJIMYMHAMH, KOTODble U3MEHATCA (Hanpumep, CKOPOCThHIO,
BpeMeHeM U IPOIIeHHBIM IIyTeM; [IeHOH, KOJIMYeCTBOM U CTOUMOCTbIO;
IIPOM3BOAUTEILHOCTHIO TPY/A, BpeMeHeM U BBIIIOJIHEHHO# paboToil u
zp.). Hekoropble U3 9TUX 3aBHUCUMOCTeHl HA3BIBAIOTCA QYHKUUOHALL
HbLMU 3G6UCUMOCTAMY IR QYHKUUAMU.

OcoGeHHOCTE aJTe0phl 3aKJII0UAeTCH B TOM, UTO HCIOJb3YETCA
OyxBeHHas cuMBoJmKa. C IIOMOIBI0 OYKB BBl 3alIMCHIBAJIM CBOMCTBA
CJIOKEHHUA U YMHOMKEHUA YHUCEJI: lepeMecTUTeIbHOe, coUeTa-
TeJIbHOE U PACIpeeanTelbHOe; CBOMCTBO HYJNA U €JUHUIIBI; HEKO-
Topble npaBuia. Hanpumep, npaBujia CIOKEHUS U BBIYUTAHUS
0OBIKHOBEHHBIX Ap06eil ¢ OAMHAKOBBIMH B3HAMEHATeJIAMU. BYKBHI
HCIOJIH30BAJIN U [J15 3aIUCH (DOPMY L, Hanpumep, GOpMy JIbl HAX 0XKACHUAT
MPONIEHHOIO IYTHU 10 U3BECTHOMY BPEMEHHU M CKOPOCTH [JBUIKEHUS;
opmybl mepuMerpa TpeyrosbHUKa u Ap. C moMOINs0 GYKB MOMKHO
3alKChEIBATH IPABUJIA, CBOMCTBA B (hopMe, yA00HOM 1JIs1 3aIIOMUHAHUS U
HCIIOJIb30BAHUA. Bbl 8HaeTe, 4TO BEIPAYKEHN A YIPOIIAIT. OTO KACAETCH
He TOJIbKO YMCJIOBBIX BRIPAKEHUH, HO ¥ BEIpaykeHuii c 6ykBamu. Takue
VIPOIIEeHUA HABBIBAIOTCA MO JecmEeHHblMU Npeodpa3o8aHUiMU.
B kypce MaTeMaTUKY BB NCIIOJIL30BAJIY CII0BA 6bIPAJCCHUE, DABCHCMEO,
HepaseHcmeo, YypasHeHue u Ap. ITO TEDMUHBL.

TIpu mayuennn ajreOpsl B 7 Kjacce BbI 0BHAKOMUTECH C HOBBIMU
TEePMUHAMU: MOHKOCMB0, nepemennas, 00HOLLeH, MHOZ0ULeH, PYHK-
Yus, apeyMeHm u ap.

CMBIC/I9THX TEPMUHOB BaM [IOMOL'Y'T IIOHSATH OIIpe/iesIe it . XOTHA CJI0BO
onpedesierue IJIg BaC HOBOE, HO C OIIPeJeJIEHUIMY BB Y2Ke BCTPEUAJIIChH
IpH L3yYeHUH MaTeMaTuky B 6 knacce. IIpu n3yueHUU HOBBIX CBOMCTB,
TpaBuI Oy YT AaBaThcAa O0bACHEHU A, II0YEMY OTH CBOCTBA U IPABHIIA
BBIIIOJIHSIOTCS, I{PUYEM He HA KOHKDEeTHBIX IIPIMepax, a B 001eM Buje,
TO €CTh KOT'Ia YncJIa 3aMeHeHbI OykBamu. Takue cObsACHeHIA ABIAOTCA
nokasaTesiberBaMu. CyIIeCTBYIOT pasHbIe CIIOCOOBI 40Ka3aTeIbCTB.

O R o 1
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Paznex IV. 9JIEMEHTBI CTATHCTUKH

§ 28. BapuanuoHHbIEe DALBL
§ 29. A6coaroTHas YyacToTa U OTHOCUTEIbHAA yacToTa. Tabuauma yactor
§ 30. ITosturon wacror

. 168

o181

IIposepsb ceGs!

Pazgea V. ®OPMYJIbI COKPAIIIEHHOI'O YMHOXEHH ST
§ 31. @opmya pasHOCTH KBaAPATOB ABYX BBEIPAKEHHI ... 182
§ 32. MopmyIEl KBagpaTa CyMMBI ¥ KBaJpaTa Pa3HOCTH JBYX BhIPayKeHUI . 188

§ 33. @opmyasl Kyba cyMMBI U Kyfa pasHOCTH ABYX BBIPAKEHUH ..
§ 34. ®opMyEl CyMMBI KyGOB U PA3HOCTH KYGOB ABYX BHIPAKEHHUI
§ 35. IIpeo6pasoBaHusA BRIPAMKEHHI C TIOMOIIBIO GOPMYJI COKPAILI[EHHOTO

VMHOMXEeHUA
§ 36. Pemenne TeKCTOBBIX 3aKaY
IIposeps cebs!

. 205

L 218

Pasgex VI. AITEBPAUYECKHE JPOBU

§ 87. ANTeGPAMICCHAT HPOOD «ovcssissssssrssassssssnogiepesssss quetttesssossvosdissseesonises
§ 38. OcHOBHOE CBOICTBO anrebpanvecKoit Apoou
§ 39. CnoxeHne u BeIYnTaHNE anrebpandecKux gpobeit .

§ 40. YMHOKeHMe, BO3BE/JIEHHE B CTElIeHb 1 JieJieHHe aarebpandeckux apobeit 240
§ 41. ToxxecTBeHHBIE TPEOOPA3OBAHNA ANTeOPANIECKUX BRIPAKEHH 248
TIPOBEPE CEOML s wsvsssvesssrnmmssasiwssies A s ssssoivvivevves TG s 254

VipaskHeHus /1A OBTOPEHHUsA Kypca anreGpsl Auid 7 KJaacea.
IlpepmeTHBIi yKasaTeIb
OFTBOTEL 10evvsrennnnsrossnansassnnatiososss T SOOI s o o o004 000000 nnsnssassrrossasesnsss
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YIIPASKHEHHA OJI1 IIOBTOPEHHA KYPCA MATEMATHEH
AJA 5 H 6 KJIACCOB

Borauciaenus

1. Brruumciure:

1)7,8- % -61,5: 13; +198,8; 2)19,25- +5 76" — —13 009;

2 4 5 1
3)4,625~2E.2,96—27, 4)30,25.4; .1,05—23.
. BeimosrauTE NMEeiicTBUA:
5 2). _gl .27
1)[5E+8§).25,3 33 +1,5: &,

11

5>

4 2 2 7)), 1
2)117,5 o 113 +(10§_8E) B

3) (73,6 - 725] 6o+ L [20 - 19%};

2 _ . n (42 1).
4 (81E 79,3] (24,04 - 22,68) (15 s 16]’
5) (52,25 4 491] - (40,01 - 36,81) : [6_ gL )

7' 42
6) (28,24 - 29,1) - [11,75 + 30%] : (40,4 - 6%).
CpaBHUTE 3HAYEHNU A BbIPDAKEHUN (3-4):
4
. DO5-3 -2,114[1——] 0,6;

2)26—— 0,7u (0,86 +0,17) - 25;

3)(10,5-11,8)-20 u E +9,4 - 34;

4)7,4 — +19n(297+307) 20.
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Cmamucmuka — OTpacib 3HAHWUN, B KOTOPOI HM3JaraioTcsd
obmiue BOMpOCH! c60pa, NUBMepeHUA U aHaJM3a CTATUCTHYECKUX
(KOJIMYeCTBEHHBIX MJIM KaYeCTBEHHBIX ) JAHHBIX ; N3YUeHNe KOJIMIeCTBeH-
HOM CTOPOHBI OOII[ECTBEHHBIX ABJIEHUI B YncaI0BO# (hopme. IIpn nayue-
HHX 9JIEMEHTOB CTATHCTUKH Bbl HAYYUTECh CTPOUTD M aHAJIU3UPOBATDH
MaTeMaTH4YeCKue MOJeIN, OTPAYKAIOIINe CBOMCTBA, XaPAKTEePUCTUKY I
3aBHCHUMOCTH, CYIIECTBYIOIIE Y PEaJbHBIX CAYyUAHBIX ABICHUIH.

B Hauase paboTe! ¢ yue6HHKOM BHUMATEIHFHO 0BHAKOMBTECH C TEMU
YCIOBHBIMU 0003HAUEHUSAMU, KOTOPbIE B HEM HCIIOJIB3YIOTCA, 3TO II0-
MOJKeT BaM JIETKO OPHEHTUPOBATHCA B yUeOHUKe.

Becp marepuas yuebuuka pasdbur Ha pasgess! u naparpads. Hyx-
HBII naparpad Bel Haiigere 110 “ComeprraHu0”, KOTOPOE HAXOAUTCH B
Hauase yuyeOHUKA. Ilaparpadsl cogepikaT TeOpeTHUIeCKUil MaTepuaUr,
3aJaHudA NI CAMOCTOATEIbHOM PaboThI, BOIIPOCH! I CAMOKOHTPOJIA,
BHU/IEOMATEPHAJbI, YIPAKHEHNA PA3JINIHOIO YPOBHSA CIOKHOCTH U JP.

VYupaxkHeHus pasjesieHsl o ypoBHaM A, B u C. Yupaxunenusa
VPOBHS A NMEIOT HaYaIbHBIA YPOBEHB CIOKHOCTU. IX HOJIKEH yMeTh
BBINIOJIHATh KaXKIbIH ydalrquicsa. Y IPaKHEHNUs YPOBHA B HECKOJIBKO
CIIOJKHEe yIpaskHeHn ypoBHs A. VX BEIIIOJIHEHEE CBUAETEILCTBYET 06
VCBOEHIH MaTepuaja JaHHOTO MyHKTa. Y IpakHeHna ypoBHA C numeror
MOBBIIIEHHBIN YPOBEHD CJIOMKHOCTH.

Kpowme sTux yuparkHeHUH, UMEIOTCA YIPaKHEHUs 1o pyOpuKoit
“IToaroroBbTech K OBJIAJEHUIO HOBBIMU 3HAHUAMY . VX BBHINOJHEHUE
IIOMOJKET BaM IPOABUTH CAMOCTOATEIbHOCTb B OTKPBITUY HOBBIX JJIA
BAC MATEeMAaTHYECKUX CBOMCTB, aJITOPUTMOB, IPH3HAKOB, IPABUIL U JIP.

B KkoHIle KaK0i1 riIaBBI IPeAIaraloTCA 3aJaHuA ¢ BLIGOPOM OTBETOB
oz pyopukoii “IIpoBeps cedal”, koTopas BKIIOYAET 3aJaHUA 110 MaTe-
puajaM IJIaBbI U 3aJaHUA HA MATeMaTUIeCKYI0 TPAMOTHOCTE.

B KoHIe yueOHUKA IPUBEAEHBI OTBETHI K 33aUaM.

Hopozue yuawuecs, xeaeM yCIeXoB B N3yUeHNN anre6psi!

"
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4. 1)|-80|-2—|-15|-|-4/ 2 0,15 - |-60| — 8,9;
5 3 7 25| 26|

oS3l fob
3)|-3,5)+ ‘—%l 1,6 1| 8,1 +32-0,01;
4) 49,2 - 50| : |-0,4| u |201 — 401/ 0,1.

5. Haiigure a% or uncia b:

2 9

1)b= 75 gy -0,03ma=50;

4 3 3
2)b=?+10? :7E ua=110.

1 2
3)b—0,02'300—6§~1—9na—144,

1
4)b=40§:81+1,51«1a=120;
1
5)b=505,2-9-:92ua=260;

6)b=341§: 170§ + 751 a=2300.

6. Q CGeperarenbHbIil OaHK Hauucager 12% rogoBbIX HA CPOYHBII

BrJaA. Bkiaguuk Baec Ha cuer 750 000 renre. Ecin HUKaKUX onepa-
Ui CO CIeTOM He IIPOBOAIIIOCH, TO HA CKOJIBKO TEHI'e YBETHUUTCS CUeT
BKJAA4nKa yepes rog?

8 @ B anreke 10-ro unciia KaxJa0ro Mecamna
npepycmorpena ckuaka 20% . Camain Boc-
II0JIB30BAJIACH CKUAKOI 1 KyIHJIa B alTeKe

nexapcrsa Ha 10 100 Tenre. CKOJIBKO moTpa-
Trja 66l HA MOKYIRY Jekapcers Camas, ecan
OBl He OBLIO CKUAKU?

8. Q Haiinure 3HaYeHHe BbIPAKeHUA

24-5%-29 + 2-13? u BbI y3HaeTe 0 caMoii 60J1b-
110it CKOPOCTH — CKOPOCTH B3JieTa C 3eMiin
KOCMHYECKOro Kopa6Jis. Roeuiascicith

Kopabib
9
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13.

14.

15.

16.

11

1 (,5 2
3) 5" [27 + 4;)— CTOJBKO METPOB COCTAB-

JIseT AJIMHA CaMOro 0oJbInoro 6exoro mMen- .
BeAA;

4) 3 -2 : 10 — oT CTONBKUX METPOB 22+ 5 X
x13-0,01 — 10 CTOJBKUX METPOB COCTABJIAET
cpeHsia JIuHA 6eI0ro MeABes;

Beublit MenBess

5) 24+ 3+ 625 — CTONBKO KUJIOMETPOB COCTABJIAET TEPPUTOPUA OOUTAHUSA
6eJI0ro MeBess;

6) 0,001 -2°-3125 — cTOJBKO KMJIOMETPOB CIIOCOOEH IPOTLIBITE GeJIbIi
Me[Belb;

7) 2%+ 5%+ 17 : 1000 — CTONILKO KMUIOTPAMMOB BMCIIACT JKCJIYHOK
B3POCJIOTO GEJIOT0 MEeABeIs.

IIpeoGpa3oBaHus BIPAKEHUI

lepoc'rwre BBIPDAMKEHUA:

1) 40,3a — 51,2a + 12,19a — a; 2)-81,4b +90b—7,15b+ 0,45b;

3)132¢c-151c+3,5c- 2 4593 144ty 64250+ 34,
15 3 5 16 8 4

Haiinure sHaueHna BhIparkeHuit (14-15):

3 5,-2 o8 k.
1)67a—8§b—§cnpna—l5,b 223,c 6,75;

4 s 13.9:5=210. oc_10L.
2)2Ha 19,25b+gcnpn a=13,2;b le,c 108’

2 5 —09:5=32..-35-
3)36§a 4,84b+7;cnpna—0,9,b 322,c 3,5;

2 5 =Y e B QA
1)7§a—1,5b—gcnpna—46,b— 3¢ e
2 1,14 =8 g a8, .. 318,
2)49a+86b+810npna—19,b— 37,0 114,
51 11 _2 . _ 6. _ 17 .
3)1,4a 92b+%cnpma—42,b 117,0 133. ..‘r

VYupocTuTe BhIpajkeHUe U HAWJUTE ero 3HAUEeHIe:

1)81,5y—63§z—99,4y+64§z mpay=10; 2= —12

E;
4
2) —177%t +100,1% + 176§t npu t =-19,8; £ =50;

i
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9. Q 1) CaMblil TAMXKEJIBIH MO3T — 5TO MO3T

KalllajaoTa, Macca KOTOPOro JOXOAUT 40 9 KT,
TO eCTh OH B 6 pa3 TsizKeiee MO3ra UeJI0BeKa, HO
MaccaMosra Kamnrajaora CocrapadAeT IPUMEPHO
0,02% or maccer rena kura. Kakossr macca
Mo3ra ueJIoBeKa U Macca Teja Kuta?

2) Camasi 60JIbIIIAA KOIIIKA B MUPE — AMYPCKUI
Turp. JlyvHA €ro XBOCTa MOKET JOCTHIATh
1,1 M, uto cocraBaser npumepHo 25% ot
obrmeit guunael Tesa. Kakosa obmasa aiamHa
TeJia aMypeKoro rurpa?

Kamaor

AMypCKuii TUTP

Ha reppuropun AKMOIHHCKOI 061actr 0k010 4000 ozep. Hafinute
YKCJI0 03eD, IIOMAAb KoTophix: 1) meree 1 km?; 2) or 1,1 km? 10 5 KM?;
3) ot 5,1 ¥m? 1o 10 xm?; 4) ot 10,1 kM2 1o 50 xkM?2; 5) Gonee 50 Km2,
€CJIH YHCJIO 9THX 03€P COOTBETCTBEHHO cocTasiisaeT: 92,5%;5,4% ;1%
0,9%3: 0,2% ot ob1rero uncia o3ep AKMOJIMHCKOM 00J1aCTH.

Haiinjure 3HaueHue BBIDAXEHNA U Bbl y3HaeTe O IIomaian He-

KOTOPBIX 03€P B AKMOJIMHCKON 00/1aCTH

1) (1 - 0,67) - 10?° — cTONBKO KBAAPATHBIX KUJIOMETPOB COCTABJIAET
mwrom@ans osepa Kopramxbia;

2)0,46-10°+ 0,54 -10%+ 5,9 - 10> — CTOIBKO KBaAPATHBEIX KUJIOMETPOB
cocTaBJIsAeT IIomans o3epa TeHrns;

3)(299 112-29):10 CcTONBPKO KBaAPATHBIX KHJIOMETPOB COCTABIAET
mwromans osepa Keprmmmrax.

12. Q Beuiblit MegBegb — caMoe KPyIHOe Ha 3eMJie XHUIHOe MJIEKO-
nuralomee. Haijijure 3HaueHNe BHIPAKEHUs U BB y3HaeTe 0 6eom

1
MeznBeze caenyomiee: 1) (lg + 2,8] +10%? — OT CTOJIBKUX KUJIIOTPAMMOB

(400 - 50 + 5 - 8000) : 10> — 10 CTOJBKUX KUJIOIPDAMMOB COCTABJISAET
cpenHsis Macca 6eI0ro MeABes;

2) 3+ (2?52 +10%) — cTONIBKO KUJIOTPAMMOB COCTABJISIET MACCA CAMOT0
6OJIBIIIOTO 0EJI0TO MEeABE/IS;

10





OEBPS/bgd.jpg
22, Q Pemmnre ypaBHEHUA U BBI y3HAETE O

MapKaKkoJIbCKOM 3alI0BeAHUKE, KOTOPBIN
naxogutca B Bocrouno-Kasaxcrauckoit
obJracru:

1) x + 0,24 = 20 + 0,99x, roe x — rox
CO3aHUsA BaIl0BETHITKA;

2)3y—2(169,9 +y)=150—(y +339,8), rue

MapraKoIbCKHII
Y — CTOJIBKO TBICAY I'eKTapOB COCTaBJIAET BarOBEAHUK

IJIOIaAb 3allOBEJHUKA;

3) 50z + (2 + 6,2) = 200, Tae 2 — CTOJBKO THICAY FeKTAPOB 3aHUMAET
B 9TOM 3aII0BEJHUKE JIEC.

23. O VauaiiTe TeMmepaTypy Bo3ayxa Ha Pa3JIuYHbIX BHICOTaX, PEIINB

VDaBHEHUA:

1) 8x + (x +2) = 2(3x + 12), re x'C — TemnepaTypa BO3[IyXa Ha BEICOTE
4000 v

2)-3(2,5—y)=28,5+4,5y, rae y C — remMuepaTypa BO3yXa Ha BBICOTE
6 000 m;

3) 25,8z — 4,3(6z + 300) = 25,8z, rae z’C — TemmepaTypa Bo3ayxa Ha
Beicore 10 000 m.

24. Q YsHaiiTe HAMOOIBIIYIO IPOSOKUTEIBHOCTD SKUBHI HACEKOMOT'0,
MIPECMBIKAIOIIETOCA 1 3BePbKa, PEIINB YPABHEHNA:

1) 12,5 - (16x — 28,3) = —71,2, rae x jner — HauboOJbIIAA
MPOIOJIXKUTENBHOCTD JKUSHN MYPaBbhs;

T 7
TEJILHOCTD JKUBHU AI[EPUILBI;

1 4 2
2)31,8— (— + —yj = 3Y + 4,8, rae y ieT — HauOO0JIbIIAA IPOJOJIKL-

13 7 1 2
3) Ik (5 i EZ) =7 g TAezer — Han60IbIIAs IPOAOIKUTEIEHOCT

JKUBHU OEJIKN.

25. Haiinure KOPHU YPaBHEHUA: ‘
1) | + 5l — 40 = s 2) 100 — || = —49]x] + 124; '
3) 6|x| — 2|x| =35 — 16|x]; 4) 29|x| — |x| — 18 = —22]x].

26. Ilpu KaKuX 3HAUEHUSIX TIEPEMEHHON BEPHO PABEHCTBO:
Dx+1=x+1; 2)[2 - x=2-x?

e
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3 1 24
3)33,6n—76§m+ 78§m—35nnpnm— g,n—lo,

4 1 9
4) ZQES +409§t—30,5s—407,2t npu s =-2,6;t= TR,

17.1) Eciu 20% ot uuciaa 500 pasuo a, 50% ot yucia 840 pasuo b, To
"Hanaure 11% or uncaa (9a — 2b).
2) Ecin 40% uncna a pasuo 200, a 15% uncna b pasuo 150, To Haiiaute
150% uwmcaa (a + 0,49b).

YpaBHEHHS M MX CHCTEMBI

18. Pemure ypaBHeHHE:
1)3(2x—4)+15=16 - 5(2 — x);
2)4,5(6 —2)—0,52=1+0,5(z + 3);

3) %(8t+5)—t=2,6t—(3t— %);

4) 10%(9—k)+81= 107 - %(k—GO).

19. Haiijgure HeM3BECTHbIN Y U3 IPOIOPLIMM:

0-y 5 4 _2-y 220 11
1 =2 2) = = ; = 2=
) 750 6’ )7 28 3)y—49 is?
21 210 39 78 56 14
4) = = . 5) — = 8 6 ==,
) 53 y +300° )30 3y -2’ )4y+2 27

20. O Be1 ysHaere cieyolue faHHbIe, DEIIUB YPaBHEHNE:
1) 243050 — 0,1x = 200%, x — IPUMEPHO /0 TAKOMN TeMIEPATyPhI
('C) pasorpeBaeTcs BO3LYX BOKPYT MOJHUU 34 LOJIU CEKYHbI;
2) 3(109y - 200) = 9(3y + 100), y — npuMepHO BO CTOJHKO pas
TeMIlepaTypa BO34yXa BOKPYT MOJHHUU 0OJIbIIE TEMIEPaTypPhl HA
nosepxHocTu CosHIa.

21. Oneparop HAGKUPAJ PYKOIINCH 38 YeThIpe H:A. B IepBrlil [eHs OH HaGpas
25% pyxomnucu, Bo Bropoit — 32% , B rpetnit — 20% , a B ueTBEPTHIA —
ocraBmnecs 23 CTPAHUIBI U 3aBepIIna padory. CKOIBKO CTPAHUI] B
pykKonucu?

12
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Y — CTOJIBKO THICAY F€KTapOB cTaja
nouass HaypsI3bIMCKOro 3aloBefHUKA
TI0CJIe PeOpraHu3aIum;

[0,1x + 0,01y = 82,
2 + y = 1200;

X — cTopKo BuzoB rTu1l B HaypsiserMckom
3aIloBeIHNKE;

Y — TIPUMEPHO CTOJBKO BUIOB PACTEHMWH B HAYPbISHIMCKILH 3alI0BeHIK
HaypbI3sIMCKOM 3aIl0BETHUKE;

1,5x+ 2,5y = 75,
4) 11 i

—x + -y = 3;

20 6/ ’
X — IPHUMEPHO CTOJIBKO BHJ0B MJIEKOIIMTAIOIINUX B HayprBI:IMCKOM
3aI0BeHUKE;

Y — CTOJIBKO BUJ 0B pI:I6 B HaypmamMchM 3all0OBeJHUKE.

32. 1) Ecau & mesomy uucay npubasutb 40% ot aToro ke umucia, TO
MOJIYYUTCS YUCII0, KOTOPoe Gosibine 47, a eCIu U3 9TOTO JKe Yncia
BBIUECTH 65% 9TOTO Ke YucIa, TO MOJLYIUTCA YHCI0, KOTOPOEe MEHbIIe
12. Haitigure 9TO I1€J710€ YHCIO.

2) Ecioiz oT mesioro yucsia BeiuecTh ero 11% , To mosIyuuTes 4ucio, Ko-
Topoe Gosibiie 88, a €CITH K 9TOMY 2Ke IeIoMy uuciry npubasuts 121 %
9TOrO0 YKCIIAa, TO MOJIYUUTCA YNCII0, KoTopoe MeHbIrte 221. Haiigure aTo

meJioe YmuceJyo.
HepaBeHCTBa M HX CHCTEMBI
33. Hafizure nanbosnriree (HAIMEHEIIIEE) IeJI0e THICJIO, IPHHAAJIOMKAIIee 3 /
TepecedeH 0 YU CIOBBIX ITPOMEKYTKOB:
1)[3,55 7,11 (15 4,9%; 2) (o2 e [-5i+e)s /
8) (s oy 73 81; 4) (-5,15 9,1) 11 (~o; +<o). i
34. Haiigure HauMeHbIlIee HATYPAIbHOE YUUCJIO, ABIAIOIIEECA PEIlIeHIeM
HepaBeHCTBa: ’
1) 10 + 7Tx > 24; 2)19-6x <-5;
3)—43x +2 < 45; 4) 60+ 17x > -19.

Antdps

e
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27. Tlpu Kakux 3HaueHUAX a ypasHenue |10 — x| = a: 1) umeer permenus;
2) He ©MeeT peleHuil; 3) peleHre PABHO HYJII0; 4) KOPHEM yPaBHEHHU A
sABjsgerca yucyio 10?

Pemrure cucremy ypaBHeHnii (28-29):
= - 6x -9y =885,

28.1) {8x+15y 56, 2) x -9y
Ty = 30; 5x+3y=47,5;

2x+13y=-69,
) 14x+11y~—3
-1, +5)=2,
o E +(y+5)=
111+x 9(7 - y)=-36;
2,3x-19y=0,8,

4 - Bx —
L@ty -2
4 3

J11x+10y—735
x—5y—— §

'S

30. @ Byl y3Haere, y KaKOT0 U3 JKUBOT-
HBIX camas 6oJbLIasA IacTh, PELIUB
cucTeMy yPaBHEHUI ¢ ABYMs IepeMeH-

HBIMU:
x+y =300,
1
Sx - 0,5y = 30;
Beremor X — IOoJ TaKUM yIJIOM MOJKeT pacrax-

HYTb [1aCTh 6eremMorT;
Y — CTOJIBKO CAHTHMETPOB JOCTUTAET PACCTOAHNE MEKAY YeTI0CTAME
Geremora.

31. O Pemure cucreMy ypaBHEHHI U BbI y3HaeTe 0 HaypbI3bIMCKOM
3amoBeJHUKE, KOTOPEIi HaxoxuTea B Kocranaiickoil o6macru:

x4+ y=3897,
9y =35;
x — B aToM rogy Hayphi3sIMCK Uil 3a10BEIHUK OBIJI DEOPTaHN30BaH;
Y — B @TOM rogy 011 oprannsosal HaypbIsbIMCKUIL 3aII0BEAHUK;
) x+10y=1197,
20y — x =1434;
X — CTOJIBKO THICAY TeKTapOB ObLia miomasb HaypbI3bIMCKOTO 3a110-
BEJHUKA IIEPBOHAYAJIBHO;

14
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3amuch Yyuces B BUE CTEIEHU HCIOJB3YETCA BO MHOTHX CIyYadX.
Hanpumep, 0js 3aIMCH HATYPAJbHBIX YHCEJ B BHJE CyMMBI Pa3PALHBIX
cJjaraemMbIX U B BUjIe JecITUUHOM 3anucu: 82 345 =8-10 000 + 2-1000 +
+3-100+4-10+5=8-10*+2-10°+3-102+4-10+ 5.

Js sanucy 6OIBIINX UKUCEN YaCTO NPUMEHSIIOTCS cTereHn uuca 10.

Hanpumep, saepruio, Koropyio mnosydaer 3emsis or Connna 3a 1 roz,
sanucerBaor: 102 [[3x, sHepruto yparana — 10'° [k, AIuHY KPOBEHOCHOI
cucremsl uesaoseka — 10° Km.

HpuMep 1. HpeﬂCTaBHM YHCJIO B BUZE CTEIICHH! IIOJIOYKUTEJIbHOI'0 Y1 CJIa,

He paBHOro equaunLe: 1) 27; 2) % 3 3)0,36; 4)1.

3
Peusenue. 1) 27 = 3% 2) % - [g) 13)0,36=(0,6); 4) 1 =k, rae k —
11060€ 4uCI0, OTIIHYHOe oT Hy 14 (k # 0).
3
Orser: 1) 3% 2) @ :3)(0,6)% 4) k%, k# 0.

Mpumep 2. Beruncaum: 1) 5%; 2) 0,32 3) (—2)3%; 4) 0%°.

Pewenue. 1) 5 =125; 2) 0,32 = 0,09; 3) (—2)> =-8; 4) 0% =0.
Omeem: 1) 125; 2) 0,09; 3) —8; 4) 0.

Ilpumep 3. Halinem sHa9eHVE BBIDAKEHUA:

7 2 5 2
1)28-5% 2) (5] - [5] D 3)0,724+0,3%  4)0,62-0,42
Pewenue. 1) 23 - 52=8-25=200;
2)(132 (é) _ 49 25 24 8

9 9) 81 81 81 27
3)0,72+0,32= 0,49 + 0,09 = 0,58;
4)0,62—0,42= 0,36 — 0,16 = 0,2.

Omeem: 1) 200; 2) % :3)0,58; 4) 0,2.

IIpumep 4. Haiinem, kakoit nudpoil OkaHUMBaAETCSA 3HAUEHUE BBIPA-
sKeHUA 8% + 513 — 714,

Pewenue. YcTaHOBAM 3aKOHOMEPHOCTD, KAKOH 11 PO OKAHUNBAIOTCS
creneHu yncen 8; 5u 7.

. 24
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Paccmorpum crenenu yncia 8:

8! =8; 8%2=64; 8 =512; 8* = 4096; 8° = 32 768. Ilocnenuue uudpst
cremeHy yucsia 8 okaHuuBaooTesa nudpoii: 8; 4; 2; 6. 3HauuT, HEpPUOL
paseH 4. Pasnennm moxasaTesb 4ucia 8, TO €CTh YHCIO0 25, Ha IePHoj U
HAXOAWM OCTATOK OT fesenus: 25 =4 -6 + 1, To ects ocraTor pasex 1.
CrenoBaTesbHO, MOCIEAHAA Muppa coBIagaer ¢ mocaesHed nudpoi 81,
wunu 8. Suaunt, 8% oxanunsaercs nudpoi 8.

Paccmorpum crenenu yncaa 5:

51=5;52=25;53=125; 5*= 625 u rax gaunee. Cie10BaTeILHO, CTEIICHN
uncsa b Bcerga oKaHuUMBAaIOTCA nudpoii 5.

Paccmorpum cremenu unciua 7:

T'=17;T2=49; 75 =343; 7* = 2401; 7° = 16807.

ITocnenaue nu@psl cTeneHu yncaa 7 oKaHUYuBaoTCA nudpoii: 7; 9;
3; 1. Buauur, nepuox pases 4. Torga umucio 74 = 71272, ciegoBaTenbHO,
nociaeAnsas nudpa uucaa 7' copmagaer ¢ nocjaepHel nudpoi 3HAYCHU
cremnenu 72, To ectb 9.

Teneppb HalifeM 3HaUYeHHe CYMMbI OCTeTHUX IU(P BHIpAKEHUA
8% 4 513 — 714 a umenno: 8 + 5 — 9 = 4. CrregoBarenbHo, TOCaeAHAA THpPa
7" coBmazaer ¢ mocaemHeit mudpoi 72,

Omeem: 4.

Pemenne npumepa 4 MOXXHO ODOPMHUTH B BUJE
Tabaunsl (cMm. QR-Kox).

TeJIbHBIM YHCJIOM, Hy1eM?
2. YcraHOBHTE MOPALOK BHIIOTHEHHS ACACTBUH B BEIPAIKEHUN:
81-4-243:3°+ 240.

@ 1. Mosger 11 3HaUEHUE CTEIIeHN C HATYPAJbHBIM II0KasaTeeM ObITh OTPULa-

A
1.1. 3amumure B BUJE CTEIIEHU IIPOM3BE/IeHIE:
1)9-9:9-9-9-9-9-9; 2)(-1,2):(-1,2)"(-1,2)"(-1,2)(-1,2);
3)3.%.3.3.2.2- 4)b b.b.bbbbbb

25
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Y

CTENEHb C LENBLIM MOKA3ATEJIEM

§ 1. CTEIIEHb C HATYPAJIbHBIM IIOKA3SATEJEM

{ ! ) CreneHb, OCHOBaHWe CTeneHK, NokasaTe/b CTeneHK, cTeneHb C HaTypaabHbIM Mo-
L7 Kasatenem.

@ ,qllﬂ Yero HY>XHO 3HaTb O CTerneHu € HaTypa/ibHbiM nokasarenem?

Q Kak npoussejeHne HeCKOIbKUX OANHAKOBbIX MHOXWTE/NEl 3aMEHUIN CTEMNEHBIO:
[

8 88 (8 iqndBha. .4 -
2.2.2.2.2.2=25;§.§.§=(§];(1,1) EL e EL) = (1

21 pa3
Ecan kakoe-imm60 unciio 0603HaUNTh OGYKBOIM @, YHMCJIO0 MHOMKUTE-
JIeit ., TO MOYKHO 3aIIICATE: % =aq".

B BhIpaskeHUH @" YUCIIO @ (IOBTOPAIOUAACT MHOKUTED) HA3bIBAETCA
OcHOBaHUeM cmenetu, n(Juco, HOKa3bIBalollee, CKOJIbKO Pas IOBTOPAeTC
MHOJKHUTENb) — NOKA3amesem Cmenenu, a" — cmenenbvio.

IIpu uTeHUH CTEIIEHN CHA~ YTeHue BhIpaXKeHU a”: )
Jajia YNTAIOT €€ OCHOBAHME, a ® (1 B CTENIEHN 11}
3aTeM ee I0Ka3aTelb. ® CTeIIeHb YNCJIA & C II0KasaTeseM 1. )

Cmenenvio wucaa a ¢ HamypajibHbolm noxkasamenem n HaBH'\
BaeTcda IIpom3BeneHHNe n MHOMKHUTeJeH, KaXAblid u3 KOTOPBIX
PaBeH a:

aaa.a_ .
n pas N ),
. N
JIr000€ uucIIo B IePBOI CTEeHN PABHO 9TOMY YKCIIY:
a' = a.
J

Q 1. Kak Ha3blBatoTCa cTeneHun @’ n a*?
3
1
2. O6bsICHUTE paBeHCTBa: Gj = a; (-0.6)? = 0.36; (-3)* = -27.
3. B Kakom cnyyae 3HaueHue CTeneHn a” ¢ HaTypasibHbiM nokasatenem 6yaet Ynuciom
MONOXUTENbHbIM, @ B KaKOM — OTpI/ILLaTellebIM?

22
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4 b

3anucu yKucJia Bo BTOPOI U TPeThell CTeleH ! Ha3bIBaIOTCS COOTBETCT-
BEHHO K6a0paAmMoM 4Ucaa U KYOOM YUCILA.

Ecsu @ > 0 u n — HaTypaJbHOE 4UCIO, TO @" > 0, TO eCTh CTEeNeHb
J11060T0 ITOJIOKUTEILHOTO YUCIIA C HATYPATBHBIM [IOKA3aTeIeM eCTh Y1ULCL0
nosoHcumesbHoe.

Ecnu a < 0 u n — yeTHOe uncyio, To a" > 0, TO eCTh B YETHOM CTEIIeHN
OTpUIlATEJIBHOE YHCJIO €CTh YNCJIO IOJIOXKHUTEIbHOe; ecan a < 0 u
7 — HeYeTHOEe YHCJIO, T0 ¢" <0, TO eCTh B HEUETHO! CTEIIEHN OTPUIIATEIHLHOE
UHCJIO CTH YUCJ0 OMPULAMENbHOe.

P

6

"
.g3-g8.8.-8=512:(8] - 8.6 .6 6 L%,
ITpumepsr: 83 =88 8—512,() =77 ghn =

(4 24017

(-0,3)°=(-0,3): (-0,3) - (-0,3) - (-0,3) - (-0,3) = 0,00 243;

L R Ak R

Kakumu umncnamu (HatypanbHbiMu, ﬂ.pOGHbIMM — MNONOXUTENIbHBbIMW NN OTPU-
uartenbHbIMU 1 ,Cl,p) MOXeT 6bITb OCHOBaHWeE CTEMNEeHM ¢ HaTypaabHbIM nokasarenem?

OcCHOBaHMEM CTENEeHU MOTYT ObITH JIFOObIE PALMOHAJNbHBIE YUCIA:
HaTypaJdbHble, HYJb, npoGHme — HOJIOYKUTeJIbHbIEe U OTpHUIaTe/IbHbIe,
ar00as mepeMeHHAA.

JHeiicTBrE, C MOMOLIBIO KOTOPOI'O HAXOAAT BHAUEHNE CTEIIeHN, Ha3bl~
BaeTCs 6036edeHUeM 6 Cenenb.

BosBesenue B creneHb — meiicTBue mpembell cmynenu. Bam 6b11n
M3BECTHBI [efiCTBUA nepeol cmyneru (CI0KeHNe U BHIUUTAaHNe) U 6/MOPOiL
cmynenu (yMHOMKeHUe U feseHue). Tak:ke Bbl 3HAETE, UTO IPHU HAXOMK IS HIU
3HAYEHWSA YMCJIOBOIO BBIDAKEHUA, HE COZEeprKallero cKo6oK, cHavyaa
BBIIIOJIHAIOTCA AEHCTBUA BTOPOH, & 3aT€M IE€PBOH CTYyIIEHH.

IIpy Hamuuuy gedcTBUA TPeThell CTYNeHH HaZ0 PYKOBOJACTBOBATLCSA
PaBUIIOM:

€CJIM YUCJI0OBOE BEIPAYKEHIE He COAEPIKUT CKOOOK, TO CHAYAJIA BBIIIOJ-
HAIOTCA AeHCTBUS TPeTheil CTyIeHu, 3aTeM — BTOPOM U, HAKOHEI[, —
AeHCTBUSA IIePBOM CTYIIEHH!.

Hanpunep, 6 3 — > - (~3)*+0,1-10: =6 :
—48-45+10=13.

| =

—% -81+0,1-100=
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56. Q B rabauie 2 moKasaHO KOJUYECTBO JeTajeil, N3TOTOBJIEHHbBIX

YeThIPbMsA pabounMu 38 OAVH AE€Hb:
Tabruya 2

1-it pabounit 2-i1 pabounit 3-it pabounit 4-it pabouamit
21 18 20 17

BrInosiHUTE CIIeAYIOIINE 3aJaHUA:

1) Haiinute cpeiHee apudMeTHYIECKOE IO YUCITY JeTalei, U3TOTOBJIEH-
HBIX BCeMH pabOYNMU 38 OIUH /I€Hb;

2) HafizuTe pasMax IO YHCJY JeTajeil, U3rOTOBJIEHHLIX BCEMH pabo-
YIMH 32 OfVH JI€Hb;

3) HaliguTe MeAMAaHYy I10 YHCJIY JeTajell, I3TOTOBJIEHHBIX BceMu pabo-
UM 38 OfVH [J€Hb.

cBB,ﬂEHHﬂ 0 copTax ToBapa

w

Wobcmnii W mepBsit  WsTopoit M Tpermii

Puc. 2

57. Q Ha puarpaMme mpe/icTaB/IeHbl CBEIEHU A
o copTax ToBapa (puc. 2). KonuuectBo ToBa-
PoB epBoro copra pasuo 350.

VKaKuTe BepHbIE YTBEDKACHUS:

1) B gmarpamMme mpejcTaBJIEHbI CBELEHUA O
900 roBapax;

KOJIMYECTBO TOBAPOB BBICIIETO U II€PBOTO
coptoB — Ha 300 Gosblre, yeM KOJIUUYECTBO
TOBAPOB TPETHETO COPTA;

KOJINYIEeCTBO TOBAPOB TPETHETO COPTA — B BA
pasa MeHbIIIe, YeM KOJINYECTBO TOBAPOB BTO-
poro copra;

4) KOJIMYEeCTBO TOBAPOB BBICIIEIO X BTODOTO
coproB — Ha 50 GOIbIIIE KOJTUYECTBA TOBAPOB
IIEPBOTO ¥ TPETHETO COPTOB.

58. Q 1) 18 yueHUKOB KJiacca MOCEIaiT CIIOPTUBHYIO CeKIuoo, 10 —
MIAXMAaTHBIA KPYIKOK, 4 — CHOPTUBHYIO CEKIINIO U IIIaXMATHBIN KPY-
2k0K. CKOJIBKO YUeHUKOB B KJyiacce?

2) Briacce 28 yueHukoB. Y13 HuX 22 mocemaT CIIOPTUBHYIO CEKI[HIO0,
a7 — CIOPTUBHYIO CEKINIO U IIIaXMATHBIH KPY»KOK. CKOIILKO yUeHUKOB
KJIacca MOCeI[A0T MIaXMATHBIA KPY/KOK?

B marasune Ur'pyLIieK IpeAncTaBJIEHBI CJHeNYyIOIre IeHbl Ha

Pas3JinyHbie TUIIBI UT'D:
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60.

Ta6auya 3

Tun urp A B C D E F G H K L
Iena (B Tr) 430 | 500 | 630 | 520 | 320 | 610 | 440 | 710 | 360 | 736

1) Haiigure 4ucIo TUIOB UI'P, CTOMMOCTE KOTOPLIX He npessimaer 500 Tr.
2) Orer pemini npuobpecTH AJisi CBOeHl fouepu /Be pasHble UTPHI,
norpaTus Ha 9710 He 6osee 1000 tr. Hajizure 4rciio BApUAHTOB TAKOM
TOKYIIKU.

3) B marasuHe Ha BCIO IOKYIKY AeiicTByeT ckuaKa 15% , eCan KIueHT
TIOKYNaeT cpady TpY UrPHL. SaNUIINTe, KAKIE TDH Pa3HbIe HACTOJIbHbBIE
HUIPHI MOXKET IPHOOPeCTH OTel] A CBoeil Jouepu HA cyMMy He GoJiee
1000 Tr.

1) KonsteKmus Mozesieit oie k16l pa3HOil IIBETOBOM raMMbI TIPEI-

craBJeHa B Bu/je suarpaMmsl (puc. 3). CKOIBKO B KOJUIEKITUH Mo/eJIeit
KPacHOro I[BeTa, ecjau Bcero B Heit 80 mopesrei?

2) Pegynbrarsl aHaIu3a MOJTYUYeHHONR IPUOLIIN IPeJIPUATHA 38 TOL
IpeiCcTaBJeHbl B BUAe KPYyrosoil guarpammsel (puc. 4). Kakas npu-
ObLIb ObLIA MTOJIyYeHA IPeAIPUATHEM B 3 KBapTaje, eCjau 3a Iof OHA
cocrasuaa 2 400 000 tr?

Puc. 3

21
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3) ITposenure nomanyio ABOCDEFA n HaiiinTe ee LINHY C TOYHOCTHIO
mo 1 mm.

46. Banumute koopaunarsel touek A, B, C, E, D, M, H, K, F, T, P,
1300paKeHHBIX HA PUCYHKe 1.
1) Banmuiuure KoopAuHATh TO4eK A, B, C\, K, D, M, H , K, F,,
T,, P,, KOTOpbIE CAMMETPUYHBI COOTBETCTBEHHO ToukaM A, B, C, E,
D,M,H,K,F,T, POTHOCUTEIbHO OCH OPAMHAT.
2) Moctpotite Toukn A, B, C,, E,,D, M ,H,K,F,T,P n
nposenure orpesku AC,, BC,,C.E,D M ,DH, 6 PK,PF,DT,.

47. Tlocrpoiite Toury A(3; 4) n TouKy B, y KOTOpOIt
abcryicca Takasi jKe, KaK y TOUKM A, a opAnHaTa
cocrapasier 50% oT opamHATE TOUKU B.
ITocTpoiiTe Touky C, ¥y KOTOPOil opauHATA
Takas ke, KaKk y Touku B, a abciucea B 2 pasa
6ouibite aberirces! Touku B. ITocTpoiite TOUKy

[ T, y KOTOPO#1 OpZITHATA PABHA HYJIIO, a abcIiucca

| Takasd ke, Kak y Touku C. ITocTpoiite TOuKmM

;" HEN D, M, K, F, ciMMeTpUYHbIE OTHOCUTEIHHO

|

oCH OpPAMHAT COOTBETCTBEHHO TOUKaMm A, B,
C, T. Haiimure mepruMeTp U ILIOIIAAEL (DUTYPBI
ABCTFKMDA, eciu nauHa eIUHUYHOTO
OTpesKa paBHA 5 MM.

Dopmyast

48. Q K xoHIy pabouero AHs B MarasuHe OCTAJIICH HEPACIIPOLAHHBIMI
a Kr f0JI0K, U eIle 3aBe3ju 5 KOPOOOK mo b Kr a6s0K. CKOJIBKO

KHMJIOrPaMMOB A0J0K crano B marasune? Cocrasbre GopMyiy s
pemienus 3agaun. OTBeTHTE HAa BOIIPOC 3a/4a4u, ecaua = 5,75, b=4,25.

49. | Vauaiire naty poskaeHus no gopmyse y = x + 372, ecau:

1) x=25%-101, Toy — rog poxxaenus Marsxkana #Kymabaesa — moara,
OJIHOT'O M3 OCHOBOIIOJIOXKHUKOB Ka3aXCKOM JINTePaTyphL;

2) x = 24? — 10?, To y — rox poxzaenus: Abas Kynanbaesa — moara-
MIPOCBETUTEIS, OCHOBOIIOJIOKHIK A KA3aXCKOI'0 INTEPATYPHOI'O A3bIKA;
3) x =222 -2 - 32, 0 y — rog poxzaenus [lloxana YaiuxaHoBa —
IIPOCBETUTEJIA, IIYTCIIECTBEHHNKA, UCCJAEA0BATEJIA NCTOPHUU 1 KYJIb-
Typsl HapoxoB Cpenueii Asun, Kasaxcrana u Bocrounoro Typkecrana;
4) x=212+22- 32, ro y — rop pokaenus Hamoouia Habaesa — moara,
aKBIHA-IMIIPOBU3ATOPA, CKAZUTEIS.

T M
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M. Kymabaes A. Kynanbaes II1. YanuxasoB K. iKabaes

50. 3anosHnTe TAOMHITY 1:

51.

52.

53.

54

55.

19

Taoruya 1
CobGcTBeHHAsI CKOPOCTH JBMIKEHN KaTepa (B kKm/4) | 30 35 | 40
CKOpOCTH TEUEHUS PEKH (B KM/4) 3 3| 4
CKOpOCTE IBUIKEHUS KaTepa II0 TeUeHHIO (B KM/1) 33 |39 45
CKOpOCTb ABUIKEHUs KaTepa IPOTHB TeYeHU (B KM/1) 29 38 34

Pemnre 3asauy, cocraBpTe 00paTHBIE 334aUl U PEIIUTE UX:

OpHa MacTepcKas MOJKeT BHIIOJHHUTH HEKOTOPYIO pabory 3a 6 4, a
npyras — 3a 4 1. CKOIbKO moTpebyeTcss BpEMEHU AJIs BHIMOJTHEHU
2T0i1 paboThl, ecau oHK OyAyT paGoTaTh COBMECTHO?

Haiigure nomans KBaapara, UMeOIIero Takoi ke mepuMerp,
KaK IIMeCTHYTOJBHUK, ¥ KOTOPOrO JJIUHEI BCEX €ro CTOPOH PABHBI:

1) 36 cm; 2) 2 cm; 3) 0,2 cm; 4) 0,5 cm; 5) %CM; 6) gcm.

Haiigure qiuHy cTOPOHBI Ky0a, 06'beM KOTOPOro paBeH 00beMy
IPAMOYTOJIBHOTO Mapaljienaenunesa ¢ usMepenuamu: 1) 4 cm, 6 cm
9cm; 2)4 em, 10 em, 25 cm; 3) 5 em, 8 cm, 25 cm; 4) 27 em, 8 em, 125 cm;
5) 6,4 cm, 2,7 cm, 34,3 cm; 6) 0,7 cm, 4,9 cm, 0,8 cm.

M3 HEKOTOPOro MyHKTA BHU3 IO TEUEHWIO PEKM BBIILIA JOAKA,
co0CTBEHHAS CKOPOCTH KOTOpoii paBHa 14 kM/u. Hepes 1 4 u3 aToro sxe
MIyHKTA B TOM K€ HallpaBJIeHNUH BBIIIE] KaTep, COOCTBEHHASA CKOPOCTh
koToporo 31 kM/4. Yepes CKOJIBKO YaCOB [IOCJIE CBOETO BBIX0/A KaTep
JIOTOHUT JIOAKY, €CJIX CKOPOCTh TeUeHUd PeKu 3 KM/4?

M3 HEKOTOPOro MyHKTA BHU3 [0 TEUEHWIO PEKM BBIILIA JOLKA,
co0GCcTBEHHAA CKOPOCTH KOTOPOit paBHa 15 kM/4. Uepes 1 u us aToro
JKe MYHKTa B IPOTUBOIOJOMKHOM HANPABJIEHUMW BBIMIEN KaTep,
cobcTBeHHAA CKOPOCTH KoTOporo 33 KM/ 4. Hepes CKOJIBKO YaCcOB ITOCIe
HavaJja JABUIKEHHs KaTepa pacCTOsAHMe Mexay Humu Oyzer 114 ®m,
€CJIN CKOPOCTH TeUeHHUA PeKu 3 KM/4u?

8

o






OEBPS/bg10.jpg
Pemure HepaseHcTBa (35-36):
35.1)3,3x — 0,4(4 — 3x) < 9,3+ 5(0,7 — x);
2)9(0,5y +1)-3,1(1 —y) > 5,9+ 7,2y;
3)0,6(a—2)—0,2>0,8(a+2)+3,5;
4)-1,4+0,5(11b - 2) <-5,5b + 1,6.

2 7 4 5 1 7
36.1)55 + 5 (14x—8)> S (18x —2); 2) 2(T+9y)< 75 — £ (5y —8);

3)30-$@2-1529)> 2(15z+1); 4 S@1+1)< %(1&—3)—12%.

37. Halinure HanboIbIINe LIEJIBIE YNCTIA, ABIAIONAECS PeIlleHneM Hepa-
BEHCTBA:

3x74<6—2x. 10—x>x+7; 3)3+2x23x—2.

2 3 7 2% 5 12 15
38. Pemture cucTreMy HEpaBEHCTB!

3x+5(x-2)<3-2x,

{4(5x -1)-21x>1-3x;

T-11x<9x - 2(bx £ 7),

[6—x>2(1—4x)—3(1—3x);

5(6x-5)<3(4x+3)+2,

){2(6x—1)—12+9x>5(8x+1);

3(2x+13) - 2(x +2)>10x — 4,
3(4x+9)-2(x-1)<16x + 2.

1)

39. Haiigure Bce HaTypaJbHbIE YUCJIA, ABJIAKIHECHA PEIlIeHUAMA CUCTEeMbL

HEpPaBeHCTB:
28 - 53
TAX 28 L0 g 1-2x< 2228,
1) 21 2)

-0,7x

8x-5< X8, 0,1x +3 <22

40. Q Pe1ns cienyolnyio cucTeMy HepaBEHCTB, BbI y3HAETE O CKOPOCTH
TaKHX BETPOB:

il
Ly>q,
=

1) 3 Y KM/4Y — CKOPOCTb YMEPEHHOTO BEeTPa;

—y<4;
7!/

Y Y






OEBPS/bg11.jpg
KM/4Y4 — CKOPOCTH
01y >-49; YW P

CHJIBHOTO BETPa;
3) 15(5-2)<-14z,
29(z - 3)< 28z;

10y — 0> 0,
‘_.\‘

2 KM/4 — CKOPOCTH

BEeTpA IIPH IITOPME; IlItopm
50-0,5z < -9,
4) 9 %z <_1; 2 KM/4 — CKOPOCTb BeTpa P! yparate.

41. Pemure HEPaBEHCTBO:
1)1+ 2x|<9; 2) |8+ 2x| < 5;
3)|1 - 2x > T; 4) |2 - 5x| > 22.

42. Pemnre CHUCTEeMy HepaBEeHCTB U HaluTe 3BHAUEHUE CYMMBI BCeX IeJIbIX
qucel, ABJIANIINXCA PellleHneM CUCTEeMBbL:

[ < 4, |*| < 10, x| > 3,
1) 44 >1, 2) {x>-1, 3) {x <4,
x>-38; x< 2 || < 5.

Koopnnna'rnan ILJIOCKOCTH

43. 1) HazoBure 1eJble 4uCIa, PACIOJJOKEHHbIE HA KOOPAUHATHONR
npsamoit mexay uuciamu: a) —4 u 3; 6) —3,5 u 0; B) —7,3 u —2;
r)-0,99u 2,1.
2) Mesx 1y KaKMMU COCEHUMH I[€JIBIMU YUCIAMU KOOPAUHATHOM IIPsi- N
MO 3aKJII04YeHO uucio: a)4,7;0)—3,2; B) 0,65 1) —9,997 .

44. He BBIIOJHSAA IOCTPOSHNU, 3AIIAIINTEe KOOPAUHATEI Touek M, H, K,
KOTOpBIE COOTBETCTBEHHO cHUMMeTpPUUHEI Toukam A(5; 6); B(—3; 0);
C(0; 8) orHOCcHTENbHO: 1) ocu abcuuce; 2) ocu OpAMHAT; 3) HAUAIa

KOODJAUHAT.
45. Tocrpoiire Touxku A(0; 1,5) u B(2; 6). [ Y

1) Ilpoexnure orpesku AB u BO u usMepbTe UX AJIUHBI C TOYHOCTBIO ’

o 1 Mm.

2) Haiigure KoopAnHATEI TOUKH F, CHMMETPHUUYHOM TOUKe B OTHOCHTEIb-
HO OCH OPAWHAT, U KOOPAMHATHEI Touek E, D, C, CHMMeTPUUYHBIX
COOTBETCTBEHHO TouKaM F, A 1 B OTHOCHUTEIBHO OCH abCIIHCC.

17
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§ 8. IPEOBPA3OBAHUE BBIPAKEHUM,
COJAEPKAIMUX CTEIIEHA

[ I CreneHb, cTeneHb C Lie/biM NokasaTenem, cTereHb CBOWCTBa CTeneHu ¢ LebiM no-
U Kazartenem.

@ Kak npuMeHsATb CBOCTBa CTeneHelt Ans yNpoLLeHns BblpaxxeHui?

IIpeo6pasoBanue BEIPAMKEHUHN, COAEPIKAIINX CTEIIEHH, PACCMOTPUM
HA IpUMepax.

IIpumep 1. Pemnnum 3agauy.

Cropocts cBera paBHa 3 * 108 m/c, paccrosanue ot 3emuu g0 ConHIa
pasuo 1,5+ 10" M. 3a KaKoe BpeMms Jiy4 CBeTa MPOHAET PACCTOAHUE OT
Courana 1o 3emtn?

Pewenue. [InuHy IpOALEHHOTO Iy TH (PACCTOAHIE) S MOXKHO HANTH 110
dopmyse s =v - ¢, rie U — CKOPOCTH ABUIKEHUHA, { — BPEMs ABUKEHU.
ITo aroit hopMyJie MOTyUUM:

1,5-10"=3-10%¢, oTryza:

1,5 - 10"
T 0,5-10"8=0,5-10%=0,5-1000 = 500.
Omeem: 500 ¢ wru 8 mus 20 c.
(23)3 32 255 . 36t
IIpumep 2. Beruncanm: 1) ——; 2) ———
647 (30)"
3\3
(2 ) 82 g9 gp g
Pewenue. 1) iy — = =212 =22 =4,
64 (26)2 ole
5 4
5 aat  (52) - (62 10 | a8
2)M=( ) ( ) _5 6 —510-7T.68-T=53.6=125-6=T50.

@0 (-0 57 .6
Omeem: 1) 4; 2) 750.
13* 117 - 5% 13% 11t 58

IIpumep 3. Haiinem 3HAUEHIE BEIPAKEHUA E
13 - 118 134 118

13* 117 - 5% 138 11t 5B

: = " St B 7-6. 59} « 6 -4
Pewenue. 5 < 130 T il (13 11 59 : (1351 x
X114-3-58)=18%-11-5%:(132-11-5%)=18%"2-111"1-598=13-11°-5=
=65.

Omeem: 65.

| Y A
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IIpu cpaBHEHUU CTeIeHel ¢ HaTyPAJbHBIMU IOKA3ATENIAMHU UX IPHBO-
AAT 1160 K OZMHAKOBBIM OCHOBAHUAM, TG0 K O4NHAKOBBIM ITOKA3ATEIAM.
B niepBoM ciryuae 6yzeT GoJIblie Ta CTeeHb, Y KOTOPOil GoJIbIle ToKasa-
TeJib. Bo Bropom ciryuae — GoJibIlle Ta CTEIeHb, ¥ KOTOPO OCHOBAaHUE OOJIbIIIE.
IIpumep 4. CpapauM 3HAUEeHUA BRIpakeHuit 310« 210 i 3320,

Pewenue. 3anumiem Boipaskenue 3 + 240 B suge cremenun: 30 - 240 =
=(3-2)*=6*. 3aTem 6’ npescTaBUM B BUJie CTEIIeHU C IIOKasaresaem 20.
Tlonyuum 64° = (62)° = 362°.

Tlockonbry 362° > 3320, 1o 340 - 240 > 33%0,
42 . gFb
IIpumep 5. Beruucaum —
-
Pewenue. CHaUaa CTENIEHN, 3aINCAHHBIE B UNCIUTEIE, IPEACTABUM B
Bue CTeIIeHH YucJjia 2, 3areM UCLI0JIb3yeM CBUﬁCTBa YMHOMKECHUA U ACJICHU A

cTeneHell ¢ OfMHAKOBBIMU OCHOBAHUSAMU:

-2 -6
2 . g6 @) - @) _2t 2 s
9-22 9722 br

=20 -1,

Omeem: 1.

=
IIpumep 6. YupocTum BeIpaskeHne {—éxs y’7] Lol 18,718

Pewenue. HCHOJIb(iyeM CBOHCTBO BO3BeLEeHUA CTCIIEHU B CTE€IIEHb, OlIpe-
JleJieHne CTeIIeHH C OTpULIaTeJIbHBIM IIOKa3aTeJaeM 1 CBOICTBO VYMHOMXKEeHUA
cTeIeHe ¢ OAMHAKOBBIMY OCHOBAHUAMMU.

'_16472,—1 13-13:_172_ 6\-2 (-7\2 . g-1.,13 13 _
(3xy 9Ty 3 (x) (y) 9= -2y

= (-8 412yt la«clay’13 = 9.1yt g =y
2 .
Omeem: xy.

h, 5 7
Ipumep 7. Hajizem 3HaueHNe BHIPAMKEHIA _2x7y4 .- 36x "y npm
6

v = g .
Pewenue. CHauana yIpocTUM BBIPAsKeHHEe izx7 y* 86 Ty 0.
6

IMomyunm:

6_2x7y4 8365 Ty = 5.624Tyt 62Ty = 5.60 071 = 5570,

-1
Temneps mogcTaBUM BMECTO Y YHUCJIO % . Torga 5 - [éj =5-5=25.

Omeem: 25.
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7.7. PeminuTe HEPABEHCTBO:
1) 7“x—2‘2x>2$; 2)3,125 + x< 5,125 - 47'x;
3)7,25+2x> 5,125 - 57'x; 4)12,5x - 5,125 <273 —4""x.

7.6. [Moxakmre TOMXKAECTBO:
1)271-812-(37%)%:813=9%
2) 72212 (67%)%: 1473 : 343 =27%9%;
3)41-8%-(a?)?:(8a?)*=0,25a%
4)at-(ab)?- (b33 b3 =ab™
CpaBHuTe 3HAYEHUs BbhIpaskenui (7.9-7.10):

7.9. 1)12872- 322 u (6°)%: 36°%;
5 g3 . 95 . 3%y .97 . 22 :

167 812
7.10. 1)13°-3%:23u 10%- 572 ;23
2) 140 . 3% ;472 .
2.3 73
7.11. llpexcTaBbTe B BUJe CTEIIeHU U HAHJUTe 3HAUCHHUE BhIDAKEHHUA:

1) 125(5a%6%)2-a?b*upna=0,2, b= 0,5;
2)(0,5a72)%: (32a°?)° mpu a = (0,5)%, b=0,25;
3) (2%a®b) - 64a™:a’ npua=-0,125,b=0,5;
4) 27(-32%a%) : (83°a ‘b ?)P npua=-0,1,b=0,1.

C
7.12. PemuTe ypasHeHHe:
1) 7T2x=21+371 2)0,01-10%x + 52— x=2-5%
-2 3 3
3) 88" y_92.3; 42 8 r—10.
672 120 . 15° . 2

7.13. HaiinuTe HauMeHbIIIee I[eJI0e YNCII0, KOTOPOe yOBIEeTBOPAET Hepa-
BeHeTBy: 1) 872x > 24,75 +47Y; 2)62—x>-42-x+ 57
3)3lx>15"1 - 2x.

7.14. Haiinmre HaubOJIBIIIEE IIEJI0E YUCIIO, KOTOPOEe YAOBIETBOPSAET Hepa-
BeHceTBY: 1) 42x < 12,75 -4 2)122+ 3 <8%-x+ 67
3)4'x<13°~121~ 3x.
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Ioraxxure Torxgecrsa (7.15-7.16):

7.15. 1)(0,25a %) - 4%* = 22a°1; gy 2 td 2
14° . a2 a?
3
3) 2 L a?=a*
240 . g2
g2\ o ) 3% . a7 a?
7.16. 1) =0,125y% 2) at=—;
[ y® ] [fzyzj Y 179 . g2 a3
5% : 75 5
3) b= ——.
19° . p2 378

7.17. Boruucaure:

1)183°-5%: 32 + 2, 2) 10
9 & o ap)
OT 3HAYEHH

7.18. Tloxaskmure, 9TO 3HAUEHHUE BI
A
. . x
TmepeMeHHOIt x: 1) 2 =

+

R A

i
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atr=ghtte — BaImCcaJy BbIPAKEHUe B IIOKA3aTese CTeIIeHN B
BH/Jie anre6panyecKoil CyMMBI;
atren=gmtn — WCIIOJIb30BAJIV BBeIeHHbIE 0003HAUEHUA:
m=-k,n=-p.
Bce npoBezeHHbIE BBIIIE IPEOOGPABOBAHUS MOMKHO 3aIINCATD TAK:

am'a"=a’k'a’P=L~ 1 1

L 1 o ghr—ghten = m*n
a a a a B
k +

P S

@ CamocToATeNbHO JOKaXuWTe CBOUCTBO @™ - @" = a™*"npum = 0uan n = 0.

Yrobbt YMHOXUTH CTEIIeHU C [[eJIBIMU ITOKa3aTeJIAMN 1 OMMHAKOBBIMU
OCHOBAaHUAMMU, OTJIIMNYHBIMY OT HYJIHA, HAJ0 OCHOBaAHVIE OCTaBUTh IIPEHHUM,
a TI0Ka3aTen CTeNeHeH CI0KUTh.

@ CaMOCTOATENbHO AOKaXWTe CBOACTBA 2)—5).

VI3 cBOMCTB cilefyeT, 4TO AeACTBUA Haj CTEIIEHAMY C IIEJIBIMH [IOKa3aTe-
JISIMU BBITIOJIHSIIOTCS I10 TEM Ke IIPABUJIAM, YTO U AeUCTBUSA HAJ CTEIIeHAMK
C HATYPAJbHBIMU IOKA3aTEIAMU.

TIpumep 1. Yupoctum npoussegenue b - 573, rge b # 0.
Pewenue. Vicnonb3yeM MPABUIIO YMHOMKEHUSA CTEHEHEeH ¢ 0JHHAKO-
BBIMU OCHOBAHUAMMU:
b19 . b*lS Fa b19+(f13) — b19*13 o bﬁ.
Omeem: bS.

IIpumep 2. Yupoctum uacrHoe ¢’ : ¢'t, rge ¢ # 0.
Pewenue. Vicrionb3yeM IPABUIIO AeJIE€HUS CTETIEHEH C O NHAKOBBIMA
OCHOBaAHHAMIM:

el =T 11 = ¢4,

Omeem: ¢™*.

Tpumep 3. YupocTum Beipaxkenue (—3x 1y?) 2.
Pewenue. VicrionbayeM IPABUJIO BO3BEICHNA B CTEIIEHb IPOU3BE/ICHUA:

—Qar47,2V5 — (—Q)5 (4—4)-5 2—5=_L 20,,-10
(827 P = (=3)" ()7 (¥ 223 XY

Omeem: — 1 220410,
243
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7.1,

7.2.

7.3.

74.

7.5.

7.6.

R A

1. Ilouemy npu HCIOJIB30BAHUU CBOWCTE CTENEHEIl C e/ IbIMH OKa3aTe MM
OCHOBAHTS CTeTIeHeH He JOTKHEI PABHATHCS HYITIO?
2. Moser i B p BTATE JIEJIEHNA CTETICHeH ¢ OfMHAKOBBIMU OCHOBAHMAMM

A

Hcnonss8ysa CBOMCTBA CTENEHH C LIEJbIM [IOKA3aTeJIeM, YIPOCTUTE
BBIDAYKEHUE:

1) 2a2- 3a%; 2) 24a® : (6a%);
8) (2¢7%)3; 4) 2(3 %2630
HpeACTaBLTe B BH/ie CTEeIIeHHU C LIeJIBIM II0OKa3aTeJjieM BbhIpasKeHue:
1
1)125- 57 2) 27 - 9 3 4658 2;
3) % .97 64 4) 1002109,
Breruuciure:
1) 6471-32% 2) (6%)%: 36°;
i 5 -3 .3¥ o7
52 PCADRE i)
gt 272

HaPII[I/ITe 3HaAUEeHNe BbIPDAKEHUd:
1)10°:0,001; 2)13°-(13-2): 134

3?2 .9t 2572 . 125
% 27 2 4 T :

IIpencraBbTe B BUie CTEIIEHU U HAU/INTE 3HAUEHNE BBIPAYKEHU:
1) 5(5a®)y2a?upua=(0,2)";

2) (0,5a%)2:(32a°)? npua = (0,5) %

3)(2%a®)'-64a:a npua=-0,125;

4) 27(-32a*) : (3%a™")* nupu a = -0,1.

Pemure ypaBHeHME:

1) 22+ 81x=0,25; 2)8x+832x=92+x;

3) 2,250 =5,125-4"x; 4)4x—-22x =82+ x.

i






OEBPS/bg32.jpg
§ 7. CBOMICTBA CTEIIEHU C IEJIBIM IOKA3ATEJEM

CreneHb, OCHOBaHwe CTeneHu, nokasateb CTeNeHw, cTeneHb C LenbiM nokasaTtenem,
CBOWCTBa CTEMEHW C LieNIbiM nokasarenem.

@ Kakumu cBoricTBaMun OG}'IE,CI,BPOT CTeneHu c Lenbim nokasartenem?

Bam u3BeCTHBI CBOHCTBA CTENEHN C HATYPAJIbHBIM II0OKasaTeaeM:
s a10061x gncesr a # 0, b # 0 u 1100B6IX HATYPAJIbHBIX YHCEN N U M
BEPHBI PaBeHCTBA: a" - a™ =a"*™; a": a™ = a" ™ upu n > m; (@™)" = a™";

n
(aby = ab", [E) -2 b0).
b »
JloKaskeM, 4TO BCe 9T CBONCTBA BHIIIOJIHAIOTCS, KOTAA IOKABATEeNAME

SBJIHIOTCH JIIO0bIE IeJIble YUCIId.

s mr06b1x menslx yucex munu a #0, b # 0 BepHBI paBeHCTBA:

1)am.an=am¢n; 2)an:am=an*m; 3)(um)n=amn;
n n
4 "= grp; Ly .y
) (ab)"=a"b 5) [bj =
Hoxasamenvcmeo.

Hoxrasxem paBeHcTBO 1) @™ - a"=am ",

a) PaccMorpuMm corydaii, Korja OJUH IIOKAa3aTelb CTEIeHU YUCIa a
TICIIO TOJIOKUTEIBLHOE, APYTOi — OTPHUIAaTeIbHOe: HapumMep, m >0, n <0.

ITockosnbKY CBOMCTBA CTEIleHel OBIIM HOKAa3aHbI NJA CTEeIeHeH ¢
HATypaJIbHBIMU IIOKA3aTEIsIMH, TO BHIDABHUM IeJIble YNCJa M U 1 4epes
HaTypagbHBIe yncaa. usa sToro obosdHauum m = k, n = —p, rge k u
p — HarypaJbHble yncia. Torma:

a™-a"=a'-a? — WCIOoJb30BANU BBeJleHHBIE 0003HAUECHN;
e h b — HpCOGp&OODMH D’I‘Opoﬁ MITOI{HTCJIL IIO OIIpcac-
saqP= .
. KU JIEHHUIO CTEIIEeHH C OTPHIIATEIBHBIM I[€JIbIM II0KA-
3aTeyeMm;
Bl a*
ak- ~ — HCIIOJIb30BAJIX [IPABUJIO YMHOKEHHUA Ha APO0b.
a af

31echb BOBMOKHEI ciiyuau: kB >p, k<puk=p.
k
a . o
Ecau k > p, To - = g#~? — 1o cBoiiCTBY cTemeHel ¢ HATYPaJbLHEIM I10-
a

Kasaresnem: a":a™=a" "nupun > m.

50
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k

a .
Ecnu k <p, To T COKPATHUIU JPOOH HA 00Ut MHOKH -
a a

Teab a’;
1
—— =a""" — 10 OTIPe/ieIEHNIO CTETIEHHU C OTPHIIATELHBIM I0KA-
ab 3areseM.

o*
Ecau k=p, 70 — =1=4a’=a* 7 — rak kak a # 0 u a* = a?,

a’=1. a?
a""P=qg"*» — zanucanu BHIpa)KeHHUE B MOKAa3aTeje CTENEeHH

B BUJle asire0panvdecKoi CyMMBbI;

@ttt P =gm*t" — pCnosb30BAIY BBEEHHBIE O003HAUEHMS:
m=~k,n=-p.

Bce poBeieHHBIE BbIIIEe IPEO0OPA3OBAHNA MOKHO 3aII1CATD TaK:
k
arar=atgr=gt =% — gr-p—ghtep = gmin,
a?  a?

6) Paccmorpum coryuaii, Korzga o0a moxKasaTelisi CTelleHel yucia a nejbie
OTpHUIaTeIbHEIE YHcaa, To ecTb m < 0, n < 0.

ITockogbKY CBOMCTBA CTEIEHEeH ObLIM NOKA3aHbl AJIA CTEIEHEH C
HaATypaJBbHBIMH IIOKas3aTeJdMM, TO BbIPDA3UM IeJible THCIa M U 11 1epes
HaTypaJbHble yucia. [1aa 9Toro o6osHauuM m =— k, n=-p,roe kup —
HaTypajbHble uncaa. Torga:

a®-a*=a*-a? — MCIT0JIb30BAJIN BBeIeHHbIE 0003HAUEHM A
m=—k,n=-p;
1 W
hegP=— — II0 OIPEeAEJIeHUI0 CTEIEeHN ¢ OTPUILATETbHBIM
P
a4 o LeJIBIM [TOKA3aTeeM;
1 1 =
— 5=, — UOIpaBWIy YMHOXeHHA Apobeit; ()
a® a? d" . aP
. ) ) /
= — 110 CBOWCTBY CTeIeHeil ¢ HaTypPaJbHBIMK MOKa- .o
@ 3aTeNAMH;
L g — 0 OIIPEe/IeJIEHUIO CTEHNEeHHU ¢ OTPHUIATETHLHBIM ’ ‘
B+
A IeJIBIM ITOKA3aTeIeM;
)
a R =qgFp — IO IPaBUJTY PACKPHITUS CKOOOK, TePe]] KOTOPBI-

MU CTOUT 3HAK

w_»,
s

e A
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5)0,02°3; 6)1,25% T)—48; 8)(-0,3) %

9) @3; 10) (2,250 11)—(-2,3)7; 12)- (—Zg)fz.

= 10t 1 -5 173 r1y2
6.5. J HaiiguTe 3HAUEHUS BHIPDAYKEHUMA: [5] Z (E] £ 8% (ZJ i [5) u

PACIIOJIOKNTE UX B OPALKE yOLIBAHUA.

1) Onipegeninre, BO CKOJIBKO Pad HanboJIbIIIee 3HAUEHUE 00JIbIIE, YEM
HauMeHbIIlee 3HaUeHNe JaHHOTO YUCI0BOTO PAJA;

2) HajiguTe MeUaHy JaHHOTO YUCJIOBOTO PsAfA.

B
6.6. 3aMeHHTE TPOOLIO CTEIEHD C IEJILIM OTPULIATEIBHBIM I0OKA3aTeIeM:
1)(25) 2)(0,125)% 3)(-2,5)%

NEE 5 (22 o (-2

6.7. Berumcaure:

1)3-12% 2) 273+ 67 3)37%—-(-3)"
4)-2-473; 5)3-472+ 273; 6)0,4°—(-0,25)3;

=9 -2

D2t +(-3] 5 BEs-asy 94+ (-4]
-1
10)-3,57 +(-2,5)%  11)3-(-4)2+5% 12)(—2,7)%(%] )

6.8. Q Wcnonssya naHuble Tabauist 6.3, yKaKuTe BEePHbIE yTBEPIK-

IeHus:
Taoauya 6.3
A B ¢}
g’ : 9° 31':317- 31 (0,2)*: (0,2)** - (0,2)

1)A<B+C;

2)C>B-A;

3)A=B+2C;

4)-B> 2C - A.

C
6.9. TIpexacrasbre B Bue APO6U BRIPAYKEHME:
Da?t+b 2y abt—a'b; 3) (x+yH(xt+y).

Y
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6.10. IIpencraBbTe 4POOH B BUZE CTEIIEHU C I[€JIBIM IIOKA3aTEIeM:

2 3 2 _ i\8
2ab” | 2 54x°y” | 3) 4 . 4) a-b) )

N 20500 (x+9?’ (a+0by

1)

6.12. YopocTure BeIpasKeHue:
1) (53 . 52)4 o 515; 2) (33)4, 92: 310; 3) 32 - (_3)4 — 36;
4) 257052 5) 34- 93 6) 42 - (—4).

49
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§ 6. CTEIIEHD C IIEJIBIM IIOKA3ATEJEM

CreneHb, OCHOBaHWe CTerneHu, nokasarte/lb CTeNeHw, cTeneHb C LenbiM NoKasaTenem,
cTeneHb C ueabiM oTpulateNbHbIM rMokasartenem.

@ Kak n3meHuTcs uncno, ecnv nokasatens cteneru uncna 10 ysenmunts Ha 1; ymeHb-
WwnTb Ha 1? Kak 3anucatb o4eHb Manble Yncna?

Tabauya 6.1

CreneHb MpowusseseHve 3HaueHue cTeneHn
102 10-10 100
10°
10
10°
100

B pesysibraTe BBINOJHEHUS 3a/JaHNs BBISICHUJIM, €CJIU [I0OKA3aTesb
crenenu 10 yBennuuts Ha 1, TO 3HaueHue crenenu yBeauuures B 10 pas,
ecJIi YMEHBIIUTH Ha 1, TO 3HAUeHHe cTelleHu yMeHbInuTca B 10 pas.

Vlcnob3ys 9Ty 3aKOHOMEPHOCTh, MPOJOJIKUTE 3al0JHEHUe Tas-
aune! 6.2:

Tabruya 6.2
Wcronb3ys 3aI0IHeH- Crenens 3HaYEHHE CTEIEHNT
HYI0 TabIUIy, yCTAHOBUTE, 10° 1000
YTO MOKA3BIBAET HATYPAJIE- 10 100
HBIH IOKA3aTesb CTENEHN 10 10
gpcaa 10 u 4TO mOKAa3bI- 10° 1
BAET [EJbI OTPUIATENh- 10! 1
HBIN OKAa3aTesb CTEHeHH 10
uncaa 10. 102 1
100
107
10
10°

il
a"=—-,rsea#0un — HATYpaIbHOE YHUCIIO.
a
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i _ 1 11 1

IIpumepsr: 1272 =— = = 4
prep 122 144 (_7)3 -343 343

B — = -8
8

5/

p
Q Mouemy BbuMCINTb 27'; 32 MOXHO, a BbluncanTb 0% 07! Henb3s?

3anomHure!

1 5
a"= - (a# 0) 3anuch HA3BIBAIOT 3AMEHOIL OPO6bIO cMeneHb
a

C Yeablm OmpuyamesoHblM nokasamenem.

B QR-kopze npeacTaBiieH BBIBOJ 10 HAXOMKICHI 0 3HAUCHUA CTEIIEHU C
eJbIM IIOKa3aTeJeM.

6.1. 3ameHHUTE APOOHIO CTEIEHB C LI€JIBIM OTPUIIATEIbHBIM IOKA3aTEeIEM:
1) 78 2), 188 3)11Y
4)12%  5)167% 6) 25,
6.2. 3aMeHUTe CTEIEHbIO C I[eJILIM OTPHIIATEIbHBIM [I0KA3aTeIeM npoﬁb:
1

1% Ly 1 1 1, 1
Dgrs Do RETTE Y 55 Negrs © 256
. 95, s . l L 1.1

6.3. IIpexpcrasbre umcna 5; 25; 125; 625; ot 2 125 Ton : 1) B Buze
CTEIIeHU C OCHOBaHUEM 5; 2) B BUIe c'rene}m C OCHOBaHUEM 5

6.4. Brrumcismre:

3

127 2)(-3)% 3) -1y 4) @ ;

i

R A





OEBPS/bg2c.jpg
5.8.

5.9.

5.10.

2.11.

5.12.

4

4

3

7
_9.,653)3 . 87,4)2 _ = s
3) (—2a°b%)3 : (5a®b*)? mpu a 3 b %55

4) (3a°?®)?: (—4a'b)* npu a = —g ,b=-16.

=

ITokakuTe TOKIECTBO:

5
1) (g} . (25)3 . 37 < (210 . 3)2 _ 1; 2) (72)8 . (63)4 2 (74 . 63)4 - 1;
4 6
3) (3) . (43)3 . 58 . (47 . 5)2 = 4; 4) (94 . 83)5 : (910)2 . (82)7 = 8.

VupocTure BeIpasKeHue:

1) 2x%y7)° : (x1y™) = (Bxy®) : (¥°y");

2) (—3a'p®)? - (—2a%?)? : (—72(a’b%)?) + a®b;
3) (5x6y2)3 . (_x8y7)2 3 (_O,ZxISyIO)Z e 10x4;
4) (_2a10b20)2 @ (_a2b3)3 2 (_2a5b24)2.

Brruncoure:

2 (42 . (T 5 . (53)*
1)——(4); 2)—( ); 3) 13( );
() b ’

3 2
g8 . 25 35
» @ 5)() ; 6) £
022 3% .9 (44)3
HaiipuTe 3HaYeHVe BRIDAKEHUA
1) (@69 : (@762 (ab) mpua=-2,b=-1;
)V (p8)? 1
2) {b—s] [a—3] : (ab) npna=—§,b=—3.
C
YupocTure BeIpasKeHue:
1) (4k3n)2 . (4;,,13”,1)2; 2) (7m9n)3 . (7mf29n)3;
3) (11%5%)*: (11* 5~ 1) 4) (13m6%)% : (13™ 6"~ 1)3,
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5.13. Boruuciaure:

1) (100 - 93)7 - (100%° - 95)? : (1009 - 933);
2) (0,15 - 377+ (33+ 0,1519)% : (320 - 0,15%)2;

(3 -zef]j 1Ex (zf}}
o @) ("6

5.14. [okakure, 4TO 3HAUEHNE BHIPAYKEHUA PABHO HYJIIO:
1) ((a2)3)5 . (a15b)2 . aGO P b2; 2) (xSy)S . ((y4)3)4 : y51 — xlﬁ.
5.15. JlokasKkuTe TOXKAECTBO:
8 9 10 10
2 § E = . 3 10.(2) “(75.34)2 —
1) (3] [5) [2) 3,75; 2)(4-7) 2 :(7°-34%2=09.

5.16. IIpeacrasbre unciao: 1) 64; 2) 729 B Buze cremneHn:
a) ¢ OTPULATEIHbHBIM OCHOBAHIEM; 0) C HEUETHBIM IIOKA3ATEIEM.

5.17. HaliguTe 3HaAYEHNA CTEIEHEH Yucaa 3:
3; 3% 8% 343t 3%
1) Kakoii BEIBOA MOYKHO CHEJIATH O 3HAUEHUN CTEIEHU KaKJOT0
CJIEZIYIOILETO YKCJIA IT0 CDABHEHUIO C IPEeABIAYIIUM?
2) Kakoii BBIBOJ, MOKHO CZ€JIaTh O 3HAYEHUN CTEIEHU KaKI0I0
[PeBIAYILEro Yycsia M0 CPABHEHUIO C IOCIeLYIOIIM ?

5.18. IlpencraBbre IOCIELOBATEJIBHOCTD U3 APOGEil B BUIE [IOCIEN0BA~
TEeJLHOCTY U3 CTEIeHeH:

phili L1 o a4 s 16
)3 9’ 37 s’ U 7' 19’ 343 2400

45
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" 2.2.2.2 _ 2
MHOKHUTeNeH crenenaMu. ITomydynm: 3 3.3.8 3 Taxum o6pasom,

HE
3 34’

Kak BupuMm, npu BO3BEIEHUN B CTEIIEHb [POOU B ATY CTEIIEHb BO3BEIN
OTZeJIbHO YHUCJIUTENb U OTHEJbHO 3HAMeHAaTelb, IePBBIN pPe3yJabTaT
3aICHIBAIOT B YHCJIUTENb, BTOPO — B 3HAMEHATEJIb.

V6enumcs B cpaBeJINBOCTH CBOMCTBA:

ecJIl @ — IIeJioe YUCyIo, bun — HaTypaJabHBble Unucaa, TO

Horxasamenvemeo. JlefiCTBUTENBHO, IO ONpPeeIeHHI0 CTeIeHN C
HATYpPaJIbHBIM II0KA3aTesieM HMeeM:

n pag

n T n
a)' _a a, .£=M=a_
(1;) b b b, bbb,

7 pas

Hpn BO3BeJeHUU ,I(pOGI/I B CTelleHb MOJKHO BOCIIOJIB30BATHCA IIPABUJIOM:

4T00BI BO3BECTH APOOH B CTEHEHb, HALO BOSBECTH B 9Ty CTEIE€Hb
OTZEeJIBHO €€ YUCIUTEIh U 3HAMEeHATEeb.

5
3
IIpumep. Yupocrure Boipaskenus: 1) (a’c?)s; 2) [%J .
€

Pewenue. 1) icnionbayeM IpaBUiIo BO3BEIeHN IPOU3BEAEHUA B CTe-
neHb: (a’c®)’ = al®c®;
3 ]5 15
a a

2) ICII0JIB3YEeM IIPABIIIO BO3BEJEHIA YACTHOTO B CTEIIEHb: [—4 —
c L4

15
a

Omsem: 1) a'®c®; 2) T
&

1. KakumMu MOryT ObITh OCHOBAHHSI M IIOKA3aTeJH CTEIIeHH, UTOOBI MO~
HO GBLTO MPHMEHNTH IPABUJIO BO3BEJAEHUA B CTeNeHb: 1) MpoWsBefeHM;
2) yacrHoro?

2. Mosxer i1 B pegysibTaTe BO3BeJEHUA IPOUBBEACHUA MJIH YaCTHOTO B HATY-
PaJBHYIO CTEIEeHb MOJYIUTHCA OTPHIATETHHOE YUCIIO WX HyIb?
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5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

A

IIpencraBbTe B BUIE IPOU3BENAEHU CTeNeHell creneHu (5.1-5.2):

1) (ax); 2) (y2)'%;

2) (1,5b)%

3) (nm)'?;

3) (1—270J7 5

1) (22)*;

4) (cd)®.
4) (—4d)'2.

IIpescraBbTe B BUE YACTHOIO cTeneHei crenen (5.3-5.4):

n( (2" 9l
1 [%]5 ; 2) (%]4; 3) (S)u;

3anumruTe B BUe CTEIeHN BbIpaKeHue:

T
1) 28 af; 2) 5%+ b3 3) @ e
4 11
5) 4%a%b%; 6) 8°¢%d°; 7) [ﬁ) ntmit
410 713 221
Q)F; 10)yTs: 11)67;
Yupocrure:
(a0 s @-t)°
nes (e 8
Ly _ 10 10
4) (xx.r.y) ; 5 c;’ 3 6) m”-(ﬁ) ;
B8 \5 Y
7) ( 20 2)2 2 8) [a_3] : b”; 9) ( )
*2y I3 x23 12

Haiigure 3HaueHMe BhIPAKEHUA:
1) (a*v®)?: (a*b?)* upu a = —0,5, b = 2;

2) (€YY : (%) mpu ¥ = 3,y = =

10
4)(%] v,

8) xl3y13z13;
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§ 5. BOSBEJEHHE ITPOU3BEIEHUSA U YACTHOT'O
B CTEIIEHBb

CreneHb, OCHOBaHWe CTeneHw, nokasaTesb CTeneHu, BO3BeLEHWE NMPOou3BeAeHNA B
cTeneHb, BO3BeJeHWe YacTHOro B cTeneHb.

Kakum cBoiicTBOM ObnajaeT BO3BeAeHWE NPOU3BEAEHNA U HYaCTHOTO B CTeMeHb?

e

"\ Kak cteneHb (3 - 8) npeacTasuau B BrAe NpousBeaeHns cTeneHei 3¢ - 8%
(3-8*=(3-8-(3-8-(3-8):(3:8)=3-3-3-3-8-8-8-8=3*-8%

=

Kak Bugum, IIPpU BO3BEJIEHHUU IIPOMU3BENEHUS B CTEIIEHb CHavajgda
BO3BeJIX B 9Ty CTEIIeHb KaKIblil U3 MHOMKHUTEJEeH, 3aTeM MOJIyJYeHHbIe

CTENeHY [IePEeMHOYKIIIH.
V6eauMcs B CIIPABeJINBOCTH CBOMCTBA:

ecsint a 1 b — yro6ble paOHAIbHBIE YHCJIa, M — HATYPaJIbHOE YHCJIO,
To (a-b)"=a™-b".

Hokasamenvcmeo. [leiictBurensHo, (ab)™ = (ab) - (ab) - ...- (ab).

m pas

HOCKOJIBKY MHOXHUTEJIU MO HO MEHATh MeCTaMU, TO IIOJIy4YuM:

(ab)-(ab)- ... (@b) = @a-..-a+ bb-..-b, =an- bn [ .

m pas m paz m pas

IIpu BO3BeLEHHU NPOU3BEJEHUA B CTEIEHb MOYKHO MCIIOJb30BATH
IpaBUIIO:

9TO6BI IIpou3BeJeHNe BO3BECTU B CTEII€HDb, HA/10 BO3BECTH B 9Ty CTEII€Hb
KasK/blil MHOKUTEb 1 IIOJIly4YeHHBbIe CTEeIIeH! IIePEMHOXKUTH.

Hanpumep, (2-10)*=24-10*=16 - 10 000 = 160 000. ‘/
2y
PaccMoTpuM BosBeieHIE YACTHOT'O (IPo6H) B CTEIIeHb HA IPIMepe 3 3
@
ITo onpezsesIeHNIO CTEIIEHN C HATYPAJIbHBIM [I0KA3aTesleM HOJIyduM: )
4 U
(2] 2 2 2 2 3
—| =% '7 '35 7. IonpaBuny ymMHOKeHUA Jpobeil MOTydInM:
3 3 3 3 3 '
2.,2,2 2 _2222,
3 g 3 3 = 3.3.3.3" aMEeHHM IIPDOH3BEOCHHUA OOJUHAKOBEBIX

e A
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1. Kaxumu MOTYT GBITh OCHOBAHUSA CTENICHHU 1 IOKA3ATENH, YTOOBI MOKHO
GBLIO IPUMEHNTH IPABIIIO BO3BE/IeHHS CTETIeHH B CTeTIeHb?
2. Bceer/a Jii MOHO BO3BECTH CTEIIeHb B CTEIleHb?

4.1.
4.2.

A
SaluIInuTe B BUE CTEIICHU C OCHOBaHKeM b BriparkeHusd (4.1-4.2):
1) (v%% 2) (6% 3) (0% 4) (b*)*.
IO 2)b- (6 8)6° - (b1
4) bs . (bé)ﬁ; 5) (b7)5 . b; 6) (bll)4 . bll);
7) (b5)10 : bal; 8) b43 B (b9)4; 9) (b6)12 P b59;

10) b1 : (B%)4 11) (B*)P 5% 12)i62° «(B*°)°.
Yupocture (4.3-4.4):

43 1) @) - (@) 2) (v'0)"; 3) () £ (e
1) (@ &y BY@P () 6) (k) (R
4.4. 1) (09°- ()4 2) (b")*: (6% 3) (6%)12: (b1)';
4) 0% : (bY)*% 5) (%) (0% 6) (69)°: (b°)°.
4.5. 1. IlpexacraBbTe B BHie KBaApaTa BEIPDAYKEHUS CTEIIEHb:
1) af; 2> 3) y?% 4) 28,
2. IIpencraBbre B BUe Ky0a BHIPAYKEHUS CTEIICHD:
1) a% 2) x*; 3) y% 4) 272,
4.6. Beruncaure:
1) (52 —2600; 2) (3%)2+271; 3) 1000: 5-(2%)% -
0 2 oY
1) [[EJ ] -320;  5)(292-200;  6) [@ ] 35, :
4.7. [ Ecau A = (219 : (2Y)° — 6 u B = (5°)? : (5°)® + 15, T0 BepHO Ju

4.8.

paBeHcTBO 24 — B=0?
B
Haiigure 3HaUeHME BHIDAKEHUA:
1) (%) - (b*)" : (b°)* mpm b =—2; 2) (a%)?® - (a'%)*: (a*)* mpu a = —% ‘
39
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4.9. JoKaXuTe TOXIECTBO:
1) (@) (@ (@) = e
2) (x3)6 . (x2)5 — xZB.
4.10.¥Yupocrure:
(1250°%)° 45x1y? =32c(d*y

1 3 3 F
) s -2y ) Sacra

4.]1.‘@ 1) ITepBonauanpHasa meHa Tosapa (6°)° : (6%)% - 50% tr, a npm
CKHUAKe IeHa ToBapa coctasmia 12 - 10° tr. Ha CKOJIBKO IPOIEHTOB

CHUBMJIACH [[eHA TOBaPa BO BpeMs CKUAKU?
2) IIpu cknpre 30% neHa roBapa ymeHbInuaach Ha (3%)° - (3%)2: 3% rr.
HaiinuTe nepBOHaUaIBLHYIO IIEHY TOBapa.

C
4.12. Bprumciure:
511, )10 5)6 . T27 8Y9 . (B4)>
1)(13) (13); 2)(7) 72; 3)(6) (6);
(1347)2 (714)4 (624)3 . (63)5

4 (19“)’4- (19’)2; 5) (3T"‘)‘5 : (élzf; 6) (2‘“)27 @2 )
(197%*- 1929 (3% (3% i & el
4.13. HaiiquTe 3HaUEHVE BHIPAYKEHILA:
D@ : @)y’ mpny=-1;
2)(2%)°: (2%)° - z mpm 2z = —2.
4.14. JToxaKuTe TOKIECTBO:
1) (a#)°: (2a%) - 1,5a™ = —a™;

2) (y™)° : (5y™)" + 0,96y = y™.

4.15. BeinuminTe BepHbIE PABEHCTBA:

1) (ab)? = a?b?; 2) (-4 =742
o ar g e
9] =5 5|~
4.16. CpaBHHUTe 3HAUEHUSA BBIPAYKEHUIL:
3y 8 2o
b () = i B3] =%
3) (2°b2)® u 2°0%; 4) (3%a®)? u 3*aS.
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3.21. Q Ucnonbays Tabauny 3.2, yKarkuTe BepHbIE YTBEPIKIEHUS:

Tabauya 3.2
A B C D
8':8%+ 62 729 0,3%:0,3*-10° | 0,25*: 0,25 10°

1) D cocraBasier 25% ot A;

2) 3uauenmue B B 15 pas 6osbire sHauenus C;
3)C=A+5B+4D;

4)C:3=A.

3.23. IIpesicTaBbTe B BU/IE CTEIIEHN BBIDAIKEHU:

1) 2%)% 2) (4%)% 3) ((-2)%)% 4) (5°°.
3.24. BeinumuTe BepHbIE PABEHCTBA:

ey Sy 2@ -d 3)@)r-2.

At i
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§ 4. BOSBEJEHHE CTEIIEHH B CTEIIEHb
@ CTeneHb, OCHOBAHME CTeMeHU, MokasaTe/lb CTEMNeH, BO3BEAEHIE CTEMEHb B CTEMEHb.

@ Kakum cBoOiiCTBOM 06najaeT BO3BeAEHNE CTENEHU B CTeneHb?

Bripaskenue (a”)’ npejcTaBieHO B BUJE CTENeHU ¢ OCHOBaHUEM a’ U
TokasaTeyeMm 5.

) Y6eauTech B CNpaBeAnMBOCTY paBeHCTBa (a7)° = @°5, UCMONb3ys OnpeaeneHme CTe-
MEeHW C HaTypanbHbIM NMokKasaTtenem.

Kak Bugnum, IIpW BO3BE/IEHUM CTEIIEHU B CTEIIeHb OCHOBaHME CTEIIEHN
OCTAJIOCh IPEXKHUM, 4 [IOKa3aTeJId CTelleHel IePeMHOMKUIN.
Yoenumcs, 9410 CcIpaBenJinBoO Clieyroliee CBOMCTBO:

ecsan @ — J1i000e panuoHAIbHOE YUCJIO0, & M, N — LeJIble HeOTPUILA-
TeJabHbIE Yncaa, To (a™)" = a™.

Horxaszamenvcmeo. [lefiCTBUTEIHHO, II0 OIPENEIEHUIO CTeIIeHN:

(am)y" = am-qm-.-a"
(Lol SRR, - ]
n pas

I/Icnom;ayﬂ MIPaBUJIO YMHOMEeHUA cTeleHel ¢ OAUHAKOBBEIMU OCHO-
npas
mFmt.Fm

BaHUAMU, IOTy4uM: a” - a™-..-a" =a z
n pas

3aMeHUM CyMMY OAMHAKOBBIX CJIATA€MBIX M +m+ ..+ m Ipoussexe-
HHEeM mn. n pas

npaa

Ilonyunm: g™ " =aq™",

Ilpu BO3BENEHUHN CTEIIEHN B CTEIIEHDb MOXHO HCIIOJIb30BATh IIPDABUJIO:

9TOOBI BOBBECTH CTEIIEHb B CTEIIeHb, Ha/l0 OCHOBAHWE CTEIIEHN OCTABUTH
IIPEeXHUM, a [I0Ka3aTeJIn IIePEMHOMKUTD.

Ipumep. Yupocture Boipaxkenne: 1) (¢*)7; 2) (¢)® : e®.

Pewenue. 1) VcnonbayeM IIPaBUJIO BO3BELEHHUA CTEIEHU B CTEIEHb.
Torza (¢*)" = ¢%;

2) cHauaIa IPUMEHUM IPABUJIO BO3BEICHUS CTEIIEHU B CTEIIEHb, 3aT€M
NPABUIIO AEJIEHUS CTeleHel C OANHAKOBBIMI OCHOBAHIAMU:

(%)% 20 =2 ¢® = ¢2,
Omeaem: 1) ¢%; 2) 2.
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3.11.

3.12.

3.13.

3.14.

3.15.

W e

5)(1,1)'7-(1,1): (1,1)'5 6) (-1,3)*: (-1,3)*®- (-1,3).

Q,Ila.ﬂm BEIpasKeHusa: 210 26; 35: 33; 516: 514, 2. 22, 0,7 (10%: 102);

4°: 4%, Haiigure 3HaUeHNA BEIPAYKEHNUI, DACIIOIOIKNTE UX B IOPALKE
BO3pACTAHUA U HAWANWTE MeJUAHY YUCIOBOIO PAAA.

B

Haiinure 3HaUeHNe BEIPDAYKEHUIL:

20 | 20 3

a - a — B st o« A
1) 5 Upma= 5; i 0,2; —4;

a - a

10 ;10 .38 5
) b Y ipnb=8;-1,3; 2;-6.

v o 3

IIpy KaKOM 3HAUEHWW NEePEeMEeHHOW X 3HAaUeHUEe BHIPAKEHUS

paBHO 1:

1) 100% : 100% : 100~ ; 2) (—40)* : (-40)* : (—40)*';

1 42 1 9 1 x

—_ .| o= R . - i 24 o (. 48
»3) (3 : (3] 4) (-9,3)°: (-9,8)%: (-9,3)%2
CpaBHHTe 3HAUEHUS BBIPAXKEHUIT:

1)45:43u 28 25;
2) (<9)°: (<9)"m (-8)’: (-8)%;
3) 10%° O 07 n28h: 285" 25;

o [ (7 ("

VYupocTure BEIpaskeHne:
1) 94z195; 2) (-10)°: (-10)™; 3)3,7: 38,7
3\ (3. 1), (LY, .
4) (IGJ s [ﬁ) 3 5) (SZ] : [81] i 6) (—-2,4) : (—-2,4).
Ty 11% ; 11%- 119+ 8)20'°:20'- 20"
1 3k 1 k 1 2k+3
% 20t o (i t+5 o (i . —_ . = o | = .
NI (-9 -9 10)[4] .(4} [4) H
1 5¢-2 1 1 5t i
— o | |e | == . t+3. 6t o 4t+3
11)( 9] [ 9) ( 9] § 12) 2,1 251955 2L 1 4k,

i
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C

3.16. Boruucaure:
1) (230 . 215 & 210) . (527 = 526 . 5); 2) (313 = 812 . 33) 2 (717: 715 : 72);
3) (419:4%) - (6%: 69 : (24%7: 24%%); 4) (9% :9%)-(8°:8%): (6 : 6°).

3.17. IlpeacTaBbTe B BHUAE YaCTHOTO ABYX CTEIEHEH ¢ OAMHAKOBBIMHU OC-
HOBAaHUAMMU BbIPDAKEHUE:

1) ak+5; 2) dk+m; 3) b2k+l; 4) 044‘5’2.
3.18. Boruncaure:

—5)8 . (=5)7 . (-5)8 1,240 N{§9%5 . 1 ot
] o f4 : (4 : ; 2) 59 8
(=5)"" - (-5) »,2° N

O
Oife)

3.19. Haiigure sHaUeHNe BEIPDAKEHUA:

; 4)

(=6)19 . (=6)38 3,29 g3 o2 .(_6)6
3,220 .395  (=6)8 . (=62 3,97

1)

1,740 . afp"? . 20% @2g7 . 20° 1,710
1,79 208 207 1,718 1,70 2081

3.20. BepHo Jix paBEHCTBO:

1 100 20 60 y 55 . 436 )
B9 T2 RS B £ e |
2)xss x50 _xss 36 L 460 )
- k4
AT 9 KBl g2, 10
A a7 ot PR -
= 5
P JECRNCE)
g PR IRNST . s o _azs?
) 22 54 16 59

a - a - a a
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Y’
Q Kak BbINONHWAM fieneHne cTeneHel C OAMHAKOBbIMIN OCHOBaHMAMMU: 141 : 29 = t41-2° = {127

PacnpocTpanum IpaBuIIo AeJIeHUS CTeIIeHeH ¢ OXNHAKOBBIMI OCHOBA-
HUSMH /IS CIydasi, Korja moKasaresu pasusl. Hanpusmep, a” Ha a", Tak Kak
JIeJIUTH HA HYJIb HeJIb3s, moatomy a # 0. Torga mosyunm a” : a" =a" "= a’.
Ilockoneky a”: a" =1, To u a° = 1. 3uauwur,

C s mo6oro uncaa a # 0 umeem a’ = 1. )

Hanpumep, 10°=1; 5°=1; 28°=1; (-16)° = 1.

IIpumep. Yupoctum BeIpaskenue a®' : a'®.

Pewenue. Vicionb3yeM NPABUJIO AeJIEHUs CTEIIEHEH ¢ OAUHAKOBBIMU
ocHoBaHusMu: a’’ : @' = @15 = g2,

Omeem: a?2.

Y. 1. KaxuMm MOTyT GEITH OCHOBAE
BBLIO HCIIOIB30BATE TIPABI

A

IIpencraspTe B BUje creneHn BeIpaskeHus (3.1—3.3):
3.1. @)ilna’; 2) y'?: y8; 8)iattinzlo;

4) 3521 : 35%; 5)(1,8)":(1,8)%;  6)(0,8):(0,8)}

1% 1y, 178 (1, AV (4
ol b o o) ).
3 2

3.2. 1) (-8)%: (—8)%; 2) (13—4) :(%J : 3)(4,1)%1:(4,1)"%

31 21
4) [g) (5) 5) (-RY®: (<R 6)(-6,8)1: (-6,8)L.

i
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3.3.

3.4.

3.5.

3.6.

3.7.

3.8.
3.9.

1)(9+x)%: (9 +x)% 2) (m —n)®: (m —n)%

3)(2x - 1)7: (2x - 1)¥; 4) (% - 3]25: (% - 3)23.

3anuImTe B BUE YaCTHOTO ABYX cTerneHel ¢ 0[MHAKOBBIMU OCHOBA-
HUAMU CTEIIeHU

L P

y

(

Q Vicnosnbays gaHHbIe Tabauis! 3.1, yKaKuTe BepHbIE YTBEPIK-
JIeHUS U3 IPEIJIOKEHHBIX !

Tabauya 3.1
A B C
97 :9%—6-101° 134:13% +17-99° 51:5%—24-8°
1) B=9A +3C; 2)A>C-B;
3)C>A+B; 4)B:10=A+C.

BMecTo 3Be310UYK K 3aIMIIATE YUCIIA, YUTOOBI ObLIN BEPHLIMU DABEH-
crBa (3.6-3.7):

1) 200'° = 200% : 2007; 2)4,45% : 4,45" = 4,45%;
5.V (5,7 (5.7

3) (—5ab)* : (—bab) = (—5ab)'; 4) (I_Gt) : (Et] = (ﬁt] .

1) x50 = x X5 : x°;

2)a*:a':a=4d";

3) (—1_851@]38 b [—%kjm :[—%k]* :[—%k):

4) (1,18 : (1,1¢) : (1,11)"=1,1¢.

4 \J
Beruucinre: 4,5% (——) 5 1% (=2x +y)°% (8,6a)°; (—9,1bc)".

5
VYiupocTuTe BhIpaKeHue:
1) aloo : 089 F aZ; 2) b98 : b88 % bls;
3) (ax)* - (ax)**: (ax); 4) (32)°°: (32)™ - (32);
o 66 ¢ 62 > 3
5) [E] : [E] [EJ H 6) (—kt)* : (—kt)* - (—kt)™.

3.10. Borumenure:

3

1) 325 : 322 " 32; 2) 620 " 618 = 635;

4
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§ 3. IEJIEHUE CTEIIEHEN C OZUHAKOBBIMUA OCHOBAHUSMMU.
CTEIIEHBb C HYJIEBBIM IIOKA3ATEJEM

\o) CreneHb, OCHOBaHve cTeneHw, nokasare/b CTenexu, AeneHve CTeneHen.

@ Kakum cBoiicTBOM Ob/ajJiaeT fieneHie cTeneHeil C OAMHaKoBbIMM OCHOBaHUAMN?
: Y70 TaKoe cTeneHb C HyneBbIM Nokasartenem?

PaccmoTpuTe fejieHHe JBYX CTeIeHel ¢ OJMHAKOBbIMY OCHOBAHUAMUA
¥ HATYPaJbHBIMU IIOKA3ATeIsAMH, Hanpumep: b : b°.

15 9. h6
2. Kak BbINonHeHo AeneHue: b'® : b° = %—;— = bbgb = bs?

Q 1. Kak BblpaxkeHue b' : b? MOXHO NpeACTaBUTb B BUAE CTEMEHM C TeM e OCHOBaHVeM?

3. Kak cBAi3aHbl NokasaTenw cTeneHeii b'™ n b° c nokasatenem creneHu b°?

Kax Bugum, opua gejieHuun CTelleHell ¢ OMHAKOBBIMUA OCHOBAHUAMU
OCHOBaHNIE OCTAJIOCh TEM Ke, a IIOKa3aTeJIb OKa3aJICsA PABHBIM 3HAYEHUIO
pa3HoCTU OKasaTeJsiel CTeeHN YHCANTE/ISI 1 BHAMEHATEIS.

V6enumcs, 9TO cIpaBeAJIIBO CBOMCTBO:

ecsin b — J11060€e paIrmoHAILHOE YICJI0, He paBHoe 0, a m 1 n — jao0bie
HATypaJbHbIe UKCIa, TAKUEe, YTO M > n, Tob™ : b"=b """,

,ZIO}CanmeJLme60. ITo YCJIOBHIO 1. > 1, TI0O9TOMY, UCIIOJIb3Y A CBOICTBO

YMHOKEHUS CTeIeHel ¢ OIMHAKOBBIMU OCHOBAHUSAMU, IPEICTABUM CTEIIeHb
o " B " bt pmon
b™ B Buge b™ = b" - bm . Torga b™ : b" = el = =
" L
=b" ", roectbb™ : b*=b" "upum>n, b#0. E

Cohopmyaupyem JOKa3aHHOE CBOMCTBO:

.

YacTHOe ABYX CTelleHell C OZVHAKOBBIMI OCHOBAHUSIMHU 1 HaTypaJjib-
HBIMU ITOKa3aTeJIAMU PABHO CTEIIeHU C TeM JKe OCHOBaHUEeM U II0Ka3aTejieM,
PaBHBIM Pa3HOCTH TIOoKasaTese [eJIMMOro U IeJIUTesId pu yCJI0BUU, YTO
OCHOBaHHE CTEIIeHM HE PaBHO HYJIIO U IIOKas3aTeJb AeJHUMOTI0 6osIbIme

IIoKasarTeJsd JeJInTeJd. )

HpI/I HAXO0XAEeHU YaCTHOI'0 ABYX cTeneHe ¢ O[MHAKOBLIMY OCHOBAHUAMU
1 HaTypaJIbHBIMU IIOKa3aTeJISIMU MOHO I10JIb30BATHCA IIPABUJIOM:

4T06BI pas3feyiuTh CTENeHN C OJMHAKOBBIMU OCHOBAaHHUAMHU I/D

IIOKasaTeJadMH, HaA0 OCHOBaHNE OCTaBUTH TEM e, a U3 IIOKasaTesasd
AeJINMOI'0 BIUECTh IOKa3aTe/b JeJINTeJId. B,
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17t
2.10.1) (-100)%;  2) 997 3) [sg) ; 4) 7,7,

2.11. IIpeacraBbTe B BHE IPON3BEAEHUA OANHAKOBBIX MHOKUTEIEH Pas3-
HBIMU CIIOCO0AMU CTEIIeHb:

5 5
1) a% 2) (-6)" 3) (gj ; 4) (x +y)*.
¢

BMmecTo 3Be30UKY 3ANUINNTE BBIPAKEHNE, UTOOI GbLIM BEPHBIMU
paBencTBa (2.12-2.13):

2.12. 1)a*-a"=a*"; 2) b* - b3 = pman;
3) (cd)” = (cd)* - (cd)’s 4) (52)° - (52)" = (52)5*%.
2.13. 1)ct:c"=c?; 2) &% - d* = d®*2;
3) 2% 2" =z 0k10; 4) m’ - m'3k = m 1618,

2.14. [Toraxure, 4TO ABIAETCS BEPHBIM PABEHCTBO!
1) xlzv‘An*Q . x7*3k . x6+2kf4n = x4;
2) x5m+11 . x2074m+2n . xm72n730 . x2mw»l.

2.15. Corparure Apodu, Pe3yJbTAT 3AIUIINTE B BU/E CTEIIEHN:

& 4* (2,3)° (-0,8)°
1)) = b)) =) 3 s 4 .
) 5 ) E ) (2,3)° ) (-0,8)?
2.16. BelnuinuTe BepHBIE PABEHCTBA:
20 78 (0,25)"*
1) = =2% 2)—="74% ——— —(0,25)°.
) 23 ) 74 { 3 (0.25) (0.25)

e A
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P
O Moyemy d*d’dd" = ? 7+ 1+ 1 = ¢?2?

IIpumep. YupocTum Beipaskenue x°x°x2x.
Pewenue. OCHOBAaHUS OQMHAKOBBIE, II09TOMY MOKHO MCIOIb30BATH
NPABUJIO YMHOKEHUSA CTeIeHel ¢ OZMHAKOBLIMY OCHOBAHUAMMU

xe.xs.xz .x=x6+5+2+1=x14‘

A
TIpexncraBbre B BUe CTeNeHH Boipaskenus (2.1-2.2):
2.1 1)x°x'% 2) ytyt; 3) 22025;
4) 407 40%; 5)(0,3)"- (0,3)"; 6) (8,4)" - (8,4)'%;
231 26- 153 1519. 414 428.
n@ G e ) 9 ()

westcom (2] (5 meerr o

13) (<o) (—ef*;  14) (_gf : (‘%}9; 15) (~1,4k) - (—1,4k)%.
22. H)B-a) - 3B-a)% 2) (x+y)’ - (x +y)'%

3) (26— 3)° - (2b — 3); 1) [%c + 2)21 . [%c + 2)“ ;

5) [4 - ;t]w : [4 - gt)z; 6) (9,2 — k)" - (9,2 — k).

Aneedjs
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2.3. BanumuTe B BUAe IPOU3BEIEHUA ABYX CTeIeHEH ¢ 0JUHAKOBBIMU
OCHOBAHUSIMU CTEIIEHU:

1) 910; 40 2) (ng; 3) (—1;41]15 ; 4) (_20)7;13
(5t 5 e NG5 8) (82

BmecTo 3BE3/{0UKY SAIUIINTE YKCJI0, YTOOBI ObLIM BEDHBIMU DABEH-
crBa (2.4-2.5):

24. 1)a® =a'-a%; 2) b2t = b - p1;
3) (=d)** = (=d)** - (=d)*; 4) (xy)° = (xy)® - (xy)*;
L] * L 10 4 ! 8 13
== [ =] o S . -
5) [g] (3) (3J ; 6) (1,31)% : (1,3)" = (1,3)'%.
2.6. 1)x0=ix? st 228, 2) a* - a’ - a® = a';

3) (ab)* -+ (ab) - (ab)’ = (ab)'; 4) GJZO : [&] = (i) : (2]25;

5 - ch-chy—ch 620 - (2] - (20)- (2]

2.6. 3anumuTe B BUJE CTEIEHU:
1) yncia 2 npoussegenue 4 - 2'%;
2) uncna 5 npoussenenue 625 - 5%;
3) uncia 4 npoussenenue 256 - 47;
4) uncna 3 mponssenenue 32° - 243.

B
2.7. Yupocrure BEIpayKeHUs:
1) 5% 5%; 2) 6™ - 6% 3) 1,77+ 1,7
4y - () sY (&), 5.9 (L5.2)
nev-cos 95 (5] 6)(-5,2)" (-5,2)%
7) 84n . 8n; 8) (,3)37’ . (73)812; 9) 3’7871 . 3,7311.

2.8. Q ITycts A = 5% - 510 B =91 9% C = 78 7Y, Ha Kakyo nudpy
OKaHYMBaeTCA 3HAUEeHMe BeIpaskeHud 3A + 9B — 2C?

3anuniuTe B BU/JE IPOUSBEJEHUS TPeX CTeIleHel ¢ 0JUHAKOBBIMU
OCHOBAHUAMU CcTemneHu (2.9-2.10):

9 20t
2.9. 1) 15 2) (—42)P"; 3) (E) ; 4) (-1,1)1*,

Y Y
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1.13. BelnosHuTE JEMCTBU:

5 3
1)103—52:8+@ -81; 2)2,43»@ +62-(2° - 28);
= 2. 23.2. B, S.E « Q2
3)9 15.16+(4).32, 4 (7P -51) 5 +8,6: 92

1.14. Haiigure 25% oT uncia x, eciu:

1)x=(§]4.43.34; 2)x=33.24.(%f;
3)x= (%]2-24 . [g)z; 4 x= @4 -27-@2.

1.15. CpaBHuTE 3HAUEHUS BBIPAKEHUI:
1)8°—-600m 172 —44;
2) —10* + 9* u (-15)3;
3)0,4°+1,6°1,1 1 1,5%-11-0468%
4) (-2,2)° + 0,603 - 2¢ u 368 — 2% 6.

1.16. Q Kaxoit mudpoit okaHUYMBaeTCsA 3HAUEHVEe BEIPAYKEHU !

1)8*+3- 72 2)6- 22 — 3912

1.17. Beruuciaute n pe3yJbTaT 3allUIINTe B BUe CTeIIeHU:
1) 25 2% 2)32- 3%

o3 o[ )

1.18. CpaBHuTe 3HAUEHUA BEIPAKEHUI:

1) 5% %G8 5% 2)62+67n 6%
3) (=3)*: (=3)* u (-3)%; 4)4*- 4 u 4’
1.19. HaiiguTe BepHbIe DABEHCTBA U BHIIUIIUTE UX: N
1) 72776 = 78, '
2) (=6)" - (-6)” = (~6)*%;

3(0,5)°-(0,5)*=(0,5)";
4) (-1,25)*- (-1,25)* = (-1,25)°.

2
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§ 2. YMHOKEHUE CTEIIEHEW C OJJUHAKOBBIMHA
OCHOBAHHAMHA

CreneHb, OCHOBaHwe CTerneHu, nokasare/b CTenexu, YMHOXeHWe cTeneHei.

Kakum cBoricTBOM oGnap,aeT YMHOXeHue cTeneHen ¢ OAVHaKOBbIMN OCHOBaHUAMA?

Lol

PaccMoTpuTe IpOM3BeieHNe ABYX CTEeHel ¢ OANHAKOBLIMU OCHOBA-
HUAMU, Hanpumep a’ - a?.

Kak cBsi3aHbl MokasaTenu cTeneHeli a® u @ c nokasatenem crerneHu a*

@-@*=0-0d-a-a-a-a.q-q=00-0-G-0-0-0-0 =g*%?
6 pas 2 pasa (6 + 2) pa3
Kak BuUAuM, IpU YMHOKEHHUH ABYX CTENeHeil ¢ OUHAKOBBIMH OCHO-
BaHHUAMY OCHOBAHIE CTEIIEHHU OCTAJIOCH TEM K€, 8 IIOKA3aTeJb 8 IIOTyUNIICA
B pesyJibTaTe CJIOKEeHUs [I0KasaTeeil IepBOi U BTOPOIi CTeleHeH.
OTUM CBOHCTBOM 00J18JaI0T BCE CTEIEHN C OAMHAKOBLIMYU OCHOBAHUSIMU.
JloKaskeM 5T0, TO eCTh OObACHUM B 00IIeM BH/IE, II0UEMY 9TO CBOIICTBO BEPHO.

Eciau a — nr060e panmoHaabHOE YHUCIIO U M, 11 — JII00bIe HATypaIbHbIe
4mcia, To:
am - an = am+n.

Jorxaszamenvcmeo. B camom meie:

aa‘a-.."q. @aaa.aq_aaa.aq
m pas n pas (m+n) pas
Takum 06pasoM, JOKa3aJIu CBONCTBO CTEIEHU C HATYPAJIbHBIM II0KA-

sarejeM:

am™-a"= =qntr,

IpON3BeJeHNe ABYX CTelleHell ¢ O4UHAKOBBIMHU OCHOBAHUAMU PaBHO
CTeIleH! C TeM ’Ke OCHOBaHUEM U IIOKa3aTesieM, PAaBHBIM CyMMe IIOKa-
3aTeJieil JTaHHBIX CTEIIeHell.

IIpr HaxOXKIeHUN IPOU3BEJEHUA JBYX CTelleHell ¢ OJMHAKOBBIMH
OCHOBAHUAMHU U HATYPAJIbHBIMU IIOKA3aTEIAMH MOXXHO II0Jb30BATHCA
TIPaBHUIIOM:

4TO6BI YMHOMXHUTH CTeI€HU C OAMHAKOBBIMU OCHOBAaHUAMM, HAAO
OCHOBaHUE CTEIIEHU OCTaBUTh IIPEKHUM, a IOKa3aTeJan CTeIeHel! CII0YKUTbD.

ro IPaBUJIO MOJKHO HUCIIOJIB30BATh IPU HAXOMIEHUU IIPOU3BEIeHUA
Tpex u GoJiee creneHeil ¢ HaTYpPaJIbHBIMU ITOKAa3aTEJIAMU U OJUHAKOBBIMU
OCHOBAHUAMMU.

28
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1.2,

1.3.

14.
1.5.

1.6.°

L7
1.8.

1.9.

1.10. \

1.11.

1.12.

VipocTuTe BhIpaKeHUs, NCIOJIb3Y s 3IIUCH B BUZE CTEIIEHU IIPOU3BE-
NeHUs:

1)10-10-10-10-c-c-¢c; 2)0,6-0,6-d-d-d-d-d;
3)k-k-k-k-s-s-5"58; 4y e
5)(2-b)(2-0)2-b)2-b)y'yyyyy

3amnuinnre B BUe IIPOU3BENEHUA ONNHAKOBBIX MHOYKHUTEJIEH CTEeIIeHH:

1) 2,8% 2) (-0,1)% 3) (3c)'; 4) (8s +1)°.
Brruucaure (1.4-1.5):
1) 6% 2)1,4% 3) (=8)% 4) (-0,2)°.
4 4 5 4
2. _3). o). 4
(s e okl ok
Q YeraHoBHTE COOTBETCTBHE MEIK Y BEIDAYKEHNEM 1 €T0 3HAUCHHEeM:
Bripakenue 3HaueHUe BRIPAIKEeHIE
25 -0,008
3* 32
3
(lj 0125
2
(0,2’ 81
B
Brinosanre gedcreud (1.7—1.9):
1) 52— 200; 2)13 - 33%; 3) 20 + 25; 4) 24— 32,

1) (-8)* +2% 2)(0,7-1,3)%3 3)-5+0,2% 4)0,7-1,3%

1Y . 29 1 22 2 11
1)(5) +3—2, 2) ['EJ +E, 3)(5] +2—5,

4) (1,2)2+2,06; 5)(0,4)'— 1; 6) 20 — (1,4)z.

KonnuecTBO meTaseil, N3rOTOBJIEHHBIX NPEANPUATHEM 34
ceMb IHel, paBHo: 72; 83; 76; 80; 84; 88; 77. Haitnure: 1) KkBagpart
cpenHero apu@)MeTHYeCKOro; 2) 4eTBEPTYIO CTEIIeHb YNCa, KOTOPOoe
cocrasisierT 25% OT 3HAUEHUS Pa3Maxa JaHHBIX YHCeJI.
Bbruucaure:

1) 35— 26:40; 2)4*:1000-0,3;

3) 7%-23+608; 4)82-3%-728.

Kaxoit nudpoit OKaHUMBAETCS 3HAUEHME BhIpaskenus: 1) 5%; 2) 2117

26
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§ 12. CJIOJKEHHUE H BBIYUTAHHUE MHOTI'OYJIEHOB

0 MHorouneH, KO3¢¢VILI'I/IEHT MHOro4neHa, I'IO,U,OGHbIe YneHbl MHOrO4/1eHa, CNoXeHne
MHOrOYNEHOB, BblYMTaHNE MHOTOUYNEHOB, NPUBEAEHE NOAOBHbIX YNEHOB.

@ Kak BbINONHATL CNOXEHWe, BblUMTaHWEe MHOrOUYIeHOB?

C MHOTOUJIEHAMH MOXKHO BBIIIOJHATH apudMeTHIeCKIe NefCTBUA.

JleficTBIA ¢ MHOTOUJIEHAMY ITPOBOAATCS AJIA YIIPOIIeHUA BhIPAYKeHN.
TIpu X BBITIOTHEHIY MCIIOTB3YIOTCA IPe00Pa30BaHUA: PACKDBITHE CKOOOK,
TIpUBeJieHNe MONO0HBIX YJIEHOB.

Hpasuﬂo CIONCCHUSL MHOZOYJLEHOB!

4TOOBI CJIOKUTH MHOTOUJIEHBI, HAZO IIOCJe0BATEIbHO 3aliCaTh BCe
YJIeHbI C UX 3HAKaMH, a 3aTeM IIPUBEeCTH mox00HbIe YJIeHbI MHOTOUJIEHA.

Q Kak HaliT cymmy AByx MHorouneHos: 30x° - 8,8yz* — 3 % n4 +9,1yz> - 53x°?
1
(30x° - 8,8yz% — 3;) + (4 +9,1y22 = 53%) = 30 ~88yz~3 5 + 4+ 91y~ 53¢ =
=-23% + 0,3y + g

IIpumep. Haiigem cymmy aByx muorouneHos: 3ab? + bab — 2a% un
4ab® - 8a’b + 3ab.

Pewenue. (3ab*+ 5ab — 2a?b) + (4ab?—8a?b + 3ab) = 3ab*+ 5ab — 2a% +
+4ab?—8a% + 3ab = (3ab® + 4ab?) + (bab + 3ab) + (— 2a’b — 8a%b) = Tab* +
+8ab — 10a%b.

Omeem: Tab? + 8ab — 10ab.

Pa3nocmb MHO204eHO6 HAXONUTCA TaK JKe, KaK U Pa3HOCTH paiuo-
HaJbHBIX YHCEJI.

ITpaguno @eruumaHuss MHO20UNTCHOA!

4YTOOBI BHIUECTh M3 OJHOTO MHOTOYJIEHA JPYTOii MHOTOYJIEH, HAKO K
YMEHBIIIAeMOMY MHOTOUJIEHY IPHOABUTH MHOTOUJIEH, IIPOTHBOIIOIOM HBIH
BBIYNTAEMOMY MHOTOUJIEHY.

Q Kak HaiiT pasHocTb MHOrouneHos: (21,8y* — 17x* + 9;2 —50) n (22 - 31x* +
+72 249y

JlJIs1 pellleHUA MCIOJB3yeM IPAaBUJIO BEIUYUTAHUS MHOTOUYJEHOB,
TIOJTyY M

[21,8;/4 - 172 + 9%z - 50) —(221/4 -3 47 - 49)=

88
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2
= (21,8 — 17x2 + 92 72 50) + (- 22y“+31x2 T7z+49) = 218y -
—17x2+97z—50 22y4+31x2 7= z+49-—02y4+14x2+1 z-1.

memmmmxwm

2, Mm;nnmnmwmmwmwwx—
unThed: 1) uneno; 2) ogrownen? Eeu Aa, To mpuseaute 4
3. HasoBuTe MHOTOWIEH, IPOTUBOIIOJIOMKHbLH MHOTOWIEHY 2 S

A
12.1. Haiigure CyMMy MHOTOUJIEHOB:
D4 bma?—4; 2)y—2xu4x+6;
3)2ab—-1wuab+10; 4) 1,8a® - y* u 22a% + 2y°.
12.2. Haiigure pasHOCTb MHOTOUJIEHOB:
1) 20 + a® u 90a® + 21; 2) 46— @ —17b + 8¢%;
3) 77— mnu-30mn + 8; 4) 4,9kt — 3z u —8,3kt + 5,2z,

Haiigure anre6pandecKkyo cyMMy MHOrousieHOB (12.3-12.4):

12.3. 1) (4x + 8y) +(23x + 5y); 2) (83a — 91b) — (89a — 1000b);
3)(1,5m—4,2n)—(2m +3n);  4) (5k + 6t) + (2,8t — 3,1k);

1 7 13
5) [—a = 20bj (111; - Ea), 6) (Ea + 53d) + (SOd 1 c).

12.4. 1) (5 + 4a®) + (a + 2a%); 2(y— Tx)— (2,8 — 92*);
3) (9b + Tc?) — (14b — 10c¢?); 4) (39n% — 2m) + (5m — 44n?). i

- >

12.5. Q 3anonuuTe Tabauiy 12.1: O
Tabruya 12.1 3

A B A+B A-B
8,1 x 9,2¢* 10 0
15,1 + 6y 23,4 - 112
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3) 2§t5+ 40a2—3gt5 “4la?+ 1§t5;
4) =7 KO~ 8,84 + 2 k0 + 9d! — s,
11.10. Ha#izure 3sHaUEHU S MHOTOUJICHOB:
1) 5x% — 8x° + 44 — 10x® + Tx® — 68 mpn x = —2;
2)-Ty?+13y° - 71 +3y*+ 59— 11y mpu y = 3;
3)37+12a*—a®— 40+ 4a®+ 10a* npu a = -3;
4)—100 — 29b® + 51b° — 52b° + 27b° + 200 mpu b = 2;

5)%x"w‘—%x3—2,5—x3—x4+6npnx=1;
_é 5 § 3 E 5 _ 43 s A7)
6) 72 sa +4a+5a a®— 69 upu a 13
7)80,3+%y2—79,4—y2—%y3+y3upny:—1;
_1,, B 5.5, 4
8) 1717 +99,1+13b+b 1317 100 mpu b= 1.

11.11. Hajiaure 3HaYeHNE BBIPAYKEHUS:

1)0,7ab - 49 +a~1,2ab+ 4Tmpna= 236 = ~5;
2)53—5,3xy—y+4,8xy—6ynpnx=%;y=%;
3)mn+8m+9,2n79mn7lOnnpnmzZ;n=g;

4)13,20+d—cd—10d—80dnpnc=g;d=

11.12. \Qﬂssecmo, ur0 A=x"—x'"+6x°—3x'°, B=12x>—8x—13x%+ 7 x°.
Hoxassure, uro npu x — 1 sHavenne sbipamenua A + B pasHo Han-
MeHBIIEeMY HATyPaJIbHOMY YHCILY.

C

11.13. PacronosxuTe O4HOUIEHB MHOI'OUJIEHA [10 BOBPACTAHUIO UX CTeIIe-
Heii:
1) 22 — 8x*+ 5x5 + x; 2)-1,7y>+ 2,8y* + y — yb
3)1la+11-a®+1,9a% 4)4,8b° - b® - 10b + b,

11.14. PacmosoXuTe OGHOUJIEHbI MHOTOUIEHA [10 YOBIBAHIIO HX CTEIIEHEH:
1) 6x% — Tx™ + 9x'! + x'0; 2)-1,7y° + 2,8yt + y — y5;
3)—10 + b% — 4b® — 5b + b°; 4y2¢* -8 — 8y —Tx°

86
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11.15. CpaBHUTE 3HAUEHUA MHOTOUJIEHOB:
1) 2,25x% — 16x2 u —2,5x* + 3x° npu x = —2;
2)3,6x3—1,875x" u 0,125x° — x° npu x = 2;
3) 1,967 —b% — 26" m —2,4b* + b5+ 2,3b*npu b — —1;
110 g7_z 10 EQ_ 8_%9 = e
4)3a +7a 3@ m Za’—a*—ca'npua 1

11.16. JoxaskuTe, 4TO IPU 3a8[aHHBIX 3HAYEHHUAX [TePEeMEHHBIX PABHBI
3HAYEHUA MHOTOUJIEHOB:

1) lléabz - 18§ab2 + 5%ab2 +§ab2 + 26,6 u 47,8a% —6,3a%b —
~40,5a% — gazb npua=0,7;b=5;

2)2,203d2— 22 32 + = 32 w22 eid - 2,5¢'d + —cid npuc = 3;
i 3 15 9 18

11.17. Naus! oguounensl: 17ya®; —8ya?; éﬁzns; 4: 12805 a’n®; ~bxy®.
HagzoBuTe ogHOUIEHB!, OTINYAIOIINECA KO(MOUIIEeHTaMH.
11.18. 3anmumuTe MHOTOUYJIEH, MTPOTHUROTTOTOMHBIH MHOTOUTEHY:
1)ix2—3x+5a; D) et 3;
3)—y? - 3a® - 5; 4)8a*-3a+5.

At i
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YT065I IPHUBECTH MHOI'OYWJIEH K CTAHAAPTHOMY BUAY, BHaAYAJIE HYXXHO
3amucaTh KaKABIN YJIeH MHOTOUJIEHA B CTaHIAPTHOM BHJIe, a 3aTeM IpPu-
BECTH HO,E[OﬁHLIe UJIEHBI IIOJIYUYUBIIIErOCd MHOT'OUJIeHa.

Hawubosbmasa 13 cTeneHeil OJHOUYJIEHOB, BXOAAIUX B MHOTOUJIEH
CTAHAAPTHOTO BU/1A, HABBIBAETCSA CMENEHbI0 MHOZOUNCHA.

Q Mouemy MHorouneH 8xy? + 0,5mx — 0,7 ecTb MHOTOUNEH TpeTbeli cTerneHn?

IIpumep. IIpusenem muorousen 3a - 5b + 3ab + 2a - (-4b) + b - b
CTaHAAPTHOMY BUIY.

Pewenue. CHauaIa IpUBELEM K CTAHAAPTHOMY BUAY UI€HBI JAHHOI'O
muorousera. [loayuum: 15ab + 3ab — 8ab + b Ilocie mpuBeAeHUA IOL00-
HBIX 4JIEHOB IIOJIyYNM MHOTOYJIEH CTaHAapTHOTO Buza: 10ab + b”.

Omeem: 10ab + b2

— 1. Kakoe HamMeHBIIIee YHCIO OJHOYTEHOB MOKET CO/IePIKATh MHOTOUIeH?
@ 2. Kak HaspIBaeTcsA CyMMa: IBYX OZHOUJICHOB; TPEX OJHOUIEHOB; ILATH OFHO-
TIeHOB?
3. Mosker jiu CTelleHb MHOrOUJIeHa OBITh PABHOM HYJII0; eiuHIIe?
4. ITpuBenuTe IpUMEpP MHOTOYWIEHA BTOPOM CTEIIEHH.

A
11.1. CocTaBbTe MHOI'OUJIEH U3 OJ{HOUJIEHOB:
1)a%a u 5; 2)9x% x u-—T; 3)0,8y; 2y u y';
4) —4; TH u d; 5) 5 1% —k u 10; 6) %k“; -6,3F° u k.

11.2. ITpuBefuTe KaXKABIN UIeH MHOTOYIEHA K CTAHZAPTHOMY BHAY U
HaWJUTe CTENeHb MHOTOUJIeHA:

1) 8xytx® — 9x3yy™ + 1022%; 2)0,2a®b®— 1,1xyx" + kKt°k;
1
3) 3 8ac’a — 3,8t%s% — bSc®h'0; 4) nm*°n? + %csdd7 — t4¢5¢.

11.3. HaszoBuTe KaXIblil YIeH MHOTOUJIECHA:

1) 5x* - 6a% + 0,8y’ 2)—-40a'° + 3,8¢d® — nm?;
é 3 E 10 . 5 E 3
3) 3ab + 17d 1,22; 4) 5¢ 565V +100.

84
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11.4.

11.5.

11.6.

11.7.

11.8.

11.9.

ITpuBenuTe momo6HLIE YIeHB! MHOTOUWIeHA (11.4—11.6):

1) 18a — 2bc + 19bc; 2)10nm + 9x — 20nm;

3) 0,7b%+ 20a + 2,9b% 4) 5xy — 34xy + 3,3a;

5)9,3¢c +4,5d% -5,1d3; 6) 0,8t + 2,4¢ — 2,1¢%.

Dx*+ a?—6x*+Ta% 2) 3y® — ab + 8y® + 9ab;

3) 2ab? — nm — 5ab® + 6nm; 4) 12c%d — Tkt? + 8kt? — 10c2d;
5) a®c + 13a’c — a%d; 6) 4x°y — 6an + 2,1an — Tx%y.

1) 8% x® — 16ay? + 9ay® — 9x3;
2) 27a% - 24,89a% + 3+ y* ~ 154%;
3)8,12ab+ T3 m?— 43 m* + 16,82ab;
4)19,2x* - 307 kt + 31kt - 20x*.

B

Haiigure 3HaUueHNE BRIPDASKEHUSA:

1) a®b —5a°b + 3a’bupua=—-6;b=-1;

2) —xy*+ 6xy* —4xy*mpux=-T; y=1;

3)0,17ab*— ab*+ 0,73ab* npu a = —5; b = —2;

4) 4,05x%y? — bx®y? + 1,95x%y2 mpu x = 2; y = —2.

IIpencrasbTe B CTAHZAPTHOM BU/ie M HA30BUTE CTEIIEHU MHOT'OUJIEHOB
(11.8-11.9):

1) 22a? - 40a® + 18a? + 29a® + a*;
2) —Tb% —13b% +15 — 9b° + 34b5;
3) 41¢? + 62¢® — 99 — 42¢% + 38¢®:

4) —52k + k* — 18k + 52 — k; <
5)7,8x + 9,1y — x + 1,9y - 8,Ty% o
6) 0,2462° — 15,2t + 16¢ — 2° — 0,94; y ( 4

7)—29,1¢?+ 0,17d? — d? + 30c* — 1,1d? }
8) 40,4a® - b* + 2,6a® — 44a° + 0,730*.

§2_ 3_3 2_§2 3.
1) 176 -10a° - 2b% = Zb° + 9a%

2)-8,5¢t + 17b + 6§c4 + %c" - 19%;
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1
9 4
7) gx3y22~ 7,5xz'upux=-2,y=-1,2=-0,5;

6) —4a®b?c?-6a‘c*upua=1,b=—,c=2;

8)—-25n?m?-0,16n°m " upu n=-0,1, m=10.

10.12. IlpencraBbTe OZHOUJIEH B BUE KBaJpaTa PYroro OLHOUJIEHA:
1) 164°; 2) 100m®n’; 3) %xﬁyu;
169 %20
4) 595 a'% 5) 3,24m*p'4; 6) 0’0289L/1_8 .
10.13. Beinuimure BhIPayKEHUs, KOTOPbIe MOMKHO IIPEACTABUTH B BUJE
KBaZpaTa ¥ B Buje Ky0a OfHOUJIEHA, CO/ePIKaliie CTeIIe N C Ha-
TYpPaJbHBIM IIOKa3aTeJeM:

1) a13b30; 2) nﬁmlskg; 3) x24y16220;
4)0,16a%b%; 5) 216a°b° 6) 7,296a'°c".
C
10.14. NsBecrro: 5x%y® = 8. HaiiauTe 3HAUEHNE BEIPAIKEHU:
1) 45x2y3; 2)18xc%y3; 3) —5,5x%3;
4) 25445, 5) 1252547 6) %xs 12,
10.15. UssectHo: 3x°y = 4. HaiinuTe 3HaUeHNe BHIPAKEHU:
1) 21x3y; 2Y6 0’y .

10.16. Yupocrure Boipakenue (a°b®)® - (a’b*)® : (a*'b'?)? u naiinure ero
3HAUEHUE IPU 4 = — 5 I/Ib—3z
P 11 3"
10.17. ITocTaBbTe MeXKIYy OJHOUYJIEHAMHU OAMH M3 3HAKOB “=", “<”, “>”

TakK, uTOART TOTYUWITOCKH PARAHCTRO NI HEPARAHCTRO, REDHORA TR
JIO0BIX TTOJIOKUTEIBHBIX 3HAUEHUAX @1

1) (—3a%)? u (3a*)?%; 2) (—5a°)® u (5a®);
3) (a0 n (4a')%  4) (~6(-a"))’ u (6(-a°)).

10.18. 3amenure: 1) paznocts oguHouseHOB 2a2b — 13ab® Ha cymMy 0HO-
YJIEHOB;
2) cymmy ogHouwneHoB 11x%y + (—xy®) Ha PABHOCTH OLHOYIEHOB.

10.19. VkakuTe OZHOUJIIEH HANOOJIBIIIEH CTEIeHH! U3 OJHOUJIEHOB:
17a®; —5ya*; 8a’n®; 12x1°.

L T M
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§ 11. MHOT'OYJIEHEL CTEIIEHD H CTAHJAPTHBIV BUJ,
MHOT'OYJIEHA

) MHorouneH, CTBH,CI,apTHbIVI BWA MHOrou4sieHa, K03¢¢VILLVIeHT MHOro4seHa, 4YieH
_’/ MHoOrouneHa, Nofo6HbIe YNeHbl MHOTOUNEHa, NPUBEAEHVIE NOAOBHbIX UNEHOB.

omg |

()

YT10 Takoe MHO204/IeH, ero cmenexs 1 cmaH&apmelﬁ 8u0?

Beol 3HaeTe, 4TO PA3HOCTH @ — b MOMKHO 3aMEHUTH CyMMO# @ + (—b).
Bripamxenus a — b u a + (—b) Ha3BIBAIOT A.1260PAULECKUMU CYMMAMU.

)

Anreﬁpaul{ecxaﬂ CyMMa HECKOJIBKHUX OJHOYJIEHOB Ha3bIBaeTCA
MHO20UJLEHOM .

Mouemy BbipaxxeHus 3 + a; a> - b% 8¢ + 0,7d% %xy2 + Z— 3 ABNAIOTCA MHOrouneHaMm?

OpHOYJIEHBI, U3 KOTOPBIX COCTaBJIEH MHOT'OYJIE€H, HA3bIBAIOTCA YJleHa-
MU 31020 MHOZ0UJIEHA.

7 Moyemy uneHamu MHorouneHa 25a + gxy2 —1,11n* + 10 ABNAKOTCA OAHOUNEHbI 250;
%xyz; -1,11n% 10?

Cpenn BCeX MHOT'OYJIEHOB BBIJAEJIAIOT ABYUYJI€H U TPEeXUJIeH.

C MHOrouseH, COCTOAIIMI U3 IBYX UJIEHOB, HA3HIBAETCS 08U IEHOM. )

Q Moyemy % + 6¢; y° — 7,3 ABAAIOTCA AByUNeHaMU?

C MHorouIeH, COCTOHH.’[Hﬁ U3 TpeX YJIeHOB, Ha3bIBAETCA mpexlmeu(m)

1. Moyemy BbipaxeHns a> —ab + 2; - ; 5 -5 + 5° — k ABNAOTCA TpexUneHamMn?
Q 2. Kak ynpoctunm mHorouneH 8xy? — 1,2mx + 8,3 + 0,7mx—9 + mx?
8xy2—1.2MX + 83+ O7mx ~9 + MX = 8X + (~1,2mx + 0,7mx + mx) + (8,3~ 9) = 8~ +
+(-12+07 + 1)mx + (-0,7) = 8xy* + 0,5mx-0,7.

3aMeHa CyMMBI TOLOOHBIX ONHOYJIEHOB MHOTOUJIEHA OLHUM OJHO-
WIEHOM Ha3bIBAETCH npudederuem no0o0HbLX YieH08 MHOTOUJIeHA.

B muorounene 8xy? + 0,5mx — 0,7 Kaablii OMHOUIEH 3aIIMCAH B
CTAHAAPTHOM BHUJE, U CPeJX HUX HET IOJOOHBIX OJHOUTEeHOB. Takoil Bux
MHOTOYJIEHA HA3BIBAIOT CMAHOADMHBLM 6UOOM MHOZOUILEHA.
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I/ICHOJII:BYH CBOICTBa CTEIEHU, YIPOCTHM IIPaABYIO YacCTh PaBE€HCTBA.

6

6
2401 49 7 7
smitil = (5) - m?®. TlonyuyeHHOE BhIpasKeHne [5] m?3

TTonyunm 519
6

7.2 7 5\ 1.5
IIpuBeaeM K CTeIIEHH! C OCHOBaHUEM g m”. Honyan g m nin| 2 5 m .

n 6
Takum 06pasoMm (2 % m5] = (2 é m5j . Orcrogan = 6.

Omeem: n — mnwoboe npu m = 0;
n =6upum#0.

NPOUBBELEHUA YUCIIA U CTEIIeHN ¢ HATypaJIbHEIM IoKasarenem? OTBeT 066~
SACHUTE.

2. TIpaBUJIBHO JIH Cilefiyiollee OnpejesieHue ofHouIeHa: “O0H04IeHOM Ha3bI-
BAETCHA BCAKOE BHIPAKEHNE, B KOTOPOM ITOCIEAHNM 10 TIOPAAKY AeificTBIEM
ABJIAETCA He CJIOKeHHe U He BoranTanue” ? OTBer o0bACHATE.

3. Bepuo sn: 1) 110603 0ZHOUIIEH SBJIAETCS BEIPAXKKEHUEM; 2) JI1000€ BEIparke-
HUe aBJdAeTCA 0,[[H0‘-IJ[EHOM7

@ 1. Mok HO JI OHOUJIEH TIPEJICTABUT KAK BRIPAKEHHe, COCTOAIIEE TOTHKO U3

A
10.1. Kakue us cne,uyron.mx BBIDAKEHUH ABJISAIOTCS OTHOUYJIEHAMU:
=2 + 1 a 4
05bc,§xyz, ,yz 0 "

8
10.2. Cpexu OJHOUICHOB 41,9a2c, —ﬁx5 6a4ba; 107x2yzy?; —26a%nm'%;

5 7
3ab - ° b; 0,24x3y§ xTy yKakuTe OAHOUIEHBI, BAIIICAHHBIE B CTAH-

IapTHOM BHJE.

BanuinuTe B CTAHZAPTHOM BHJE OLHOWIEHBl X HAHAWTE CTENeHb
opuouneHos (10.3-10.4):

10.3. 1) 8x%x; 2) —b*b*b; 3) xyxt;
4) —a¥(—a®); 5) Tnm*(-8n%); 6) —k5t( 1";) tﬁj )
10.4. 1)1,8a%"a™; 2) 1—54 eds| - g c4] : 3) 2,8x¢%(~0,5x°t);
4) -b(-bO)(-b);  5)1,4a%(— g atsj ; 6) 20b¢%(~0,05b™).
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IIpuBenuTe B cTaHgapTHLINA BuJ ogHOwIeHb! (10.5—10.7):

10.5. 1) 5a3- (—3)ab®; 2) Tm?- 6¢°m; 3) —6m? - 9am?;
4) —8ac’- (—2a%); 5) 3m?np * (—bmn?); 6) ab - 9a - 4b.

1
10.6. 1) (- = m3] - (~16m3); 2) [% x2y3z] . [g x3y222J;
_8 2.3} (2 .20, 1 2904).(15 7p.2
3)( 5axy] (saxy], 4)[10§abc) (1ﬁabc ]
4pc? . 9ca® ), [_ém‘ln ] . (—lm2n3 2).
10.7.1)(15J [ZJ 2)|—zmp) TP
1 2
3) [_4%mn2].(_;_;amnj; 4) (65x3y22] s (2Ex6y23}
10.8. HaliguTe CTeneHb OGHOUJIEHA:
1y[2 ab2]3' 2) [E a2b3]4' 3) [é m5n2]5'
3 ’ . 4 p 3 ’
4) [% m‘“n”] § 5) (-0,6a%")%; 6) (-1,3x°y)’;
7)(0,02m?n?)?; 8) (0,5x%%)°.

B

10.9. Q Ecuu [ymHbBI CTOPOH NPAMOYTOJbHUKA AaHBI BBIPAKEHUSIMU
5xty™ u Tx?y?, To HanumuTe GOPMY HAXOMKAEHUS €ro ILIOLIAMIMN.
HaiiguTe cTeneHb OAHOUIECHA, BHIPAYKAIONIETO IJIOMALh IPAMO-
YTOJBHUKA.

Hanummre GopMyIy Hax o aeHus ero mromaau. Hajigure crenens
OJHOUJIEHA, BEIPAKAIOLIETO ILJIOMAAb KBagpara.

10.10. Q Ecmu 11rHa CTOPOHEI KBaAPATA JaHA BRIpaxkeHmeM 6x'y®, To m
o

10.11. BreInosiHNTE YMHOKEHNE OJHOUJIEHOB U HAalANTE 3HAUYCHIE IOy IeH- '
HOI'O BBIDAKEHUS: .o
3 4 3
ulPS gt ] = =2,
1)4a 5b ampua=2,b 5 !

2)0,4ab-8b*upua=0,5,b=38;

3) 0,5ab?- 16a%b npua =—-0,5, b= -2;
5 4 1.93 44 - _ - _E.

4)18ab 35ab mpua=-0,2,b 5;

4

e e

1 3
5) Eazb“x' —ab’x*npua=2,b=1,x= %;
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13.14. Pemute ypaBHEeHHE:
1) (2 + 1)(x — 2) — x* =—2x%
2)(3-y)A -y’ +3y*=y%
3)(z+ 6)(z + 5) — (2 — 2)z = 30;
4) 3a(a — 3) + a(2 — 3a) = -100,59.

(o

13.15. Q CTOpPOHBI 3¢ MEJILHOI'0 YIaCTKA IPAMOYTOJIHHOM (DOPMBI JAHEI
BeIpaskeHuamMu x° — 1 u 2 + 3x°.
1) Hanumnre GopMyJIy HaXOK JeHUA ILIOMIAAN 3€MeIbHOTO YIACTKA.
2) BeruucanuTe 4MCI0BOE 3HAUEHUE ILIOALA IPH X = 2.

13.16. Pemure ypaBHeHUe:
1) (x +10)(x — 9) — (x — 8)2=0;
2)(x+11)(x +9) — (x— 3)(x +40)=0;
3)(x—6)(T+x)+(B—x)(3+x)=0;
4)(x-4)4+x)-(1-x)(9—-x)=0.

13.17. Peurnre HEpaBeHCTBO:
1) (a+6)a—5)—a*<0; 2)a*—(a—2)(a+4)>0;
3)(2a—-1)(a—4)—-2a%>0, 4)3a?+ (2 —-a)4 + 3a) <0.

13.18. [loxarkure TOMKAECTBO:
1)b(b—4)+(b—8)b+9)—2(b—3)*=9b-90;
2)(c+2P—(c—4)(3-¢)—-0,5(4c2~1)=16,5 - 3¢;
3)(d—4)(d*+d+1)—d(d®-3)=-3d*>—4;
4)(E+TNk—6)—2(k—2)*+ (E—3)*=3k—41.

13.19. He BrimonHsas BEIIHMC/IOHHAN, CPDABHHTE SHATICHNS BEIPAMKOHHIIH:
1)(12,4+13,5):3u12,4:3 +13,5;
2)(5,1-0,34):1,7u5,1-0,34:1,7;

3) (400 —120) : 40 m 400 : 40 — 120 : 40.

oy )
T M
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ITpu pemrenuu npuMepa 1 BTOPHIM CIIOCOOGOM AaHHBIH OTHOYIEH OBLI
sanucan B Buze: 30a°bic. B HeM comep:KHUTCA TOIBLKO OWH YMUCIO0BOM
MHOJKHUTENb, CTOSAIUI HA IIEPBOM MeCTe, ¥ CTEIeHHU C PA3JHYHBIMHU
OyKBEHHBIME OCHOBaHUAMHU. TaKie OJHOUYIEHbI HA3BIBAIOTCA 00HOYIeHAMU
cmarndapmmozo euda.

YucI0BOi MHOMKUTEIIb OAHOUIEHA, 3aIINCAHHOTO B CTAHAAPTHOM BHJE,
HAaBLIBAETCA KOIQPUYUeHMOM 00HOLILEHA.

4
Hanpumep, koapdunueHT ogHOUICHA §x paBeH %, Koa(ppunmenT
onHouNIeHa —7x% paBen —7.

5
Mpumep 2. [Ipusesem K cTaHAapTHOMY BUAY ofHOUTeH —0,6d* - (g dZ).

Pewenue. llpuMeHasa IepeMeCTUTEIBHOE U COYETATEIbHOE CBOMCTBA
YMHOXEHNUsA, a TaKxKe CBOMCTBO YMHOMEHUuA CTeleHel C OQUHAKOBBIMHU

ocHoBaHUAMU, umeem: —0,6d* - (% dzj = [—0, 6 - %] < (d*- d?) =-0,5d°.
Omeem: —0,5d5.

Kosdpdunuuent, pasusbiii 1, 00bIYHO He 3aIIUCHIBAIOT, TAK KAK OT yMHO-
JKeHWs HA eUHUILY 3HaUeHVe BEIDAKEHUS He MEHSeTCH.

Hanpumep, 1 - a*b’c = a*b’c, nosromy KoadduuerT oquourena a*b’c
paBeH eAUHUILE.

Ecnu xoaddunuent paBeH (—1), To B 9TOM caydae nepes 0JHOUIEHOM
CTaBUTCS TOJBKO BHAK “—”.

Hanpumep, (1) - mn"t® = —mn"t3, nosromy KoahduIineHT ogHOUIEHA
—mn't? paBen —1.

B ognounene 3a‘b’c sHaUeHMe CyMMBI ITOKas3aTeseil BCeX CTeleHelH
IepeMeHHBIX paBHO 8. Yucio 8 HasbIBAIOT cmenenvio o0nounena 3a‘bic.

3nauenmne CYMMBI TIOKARATEINRNH CTeTIeHel ReexX mepeMeHHBIX, BXOIA-
IIUX B OAHOYJIEH, HA3bIBAETCS CMENneHbvio 00HOYNeHA.

Hanpumep, crenens ogrounena —0,9x°yz? pasna 5 + 1 + 2 = 8; Bripa-
4 o
JKeHue Hasb €CThb OZHOUJIEH AeBATON crenmeHn. CTemneHb OJHOUYJIEHA

125 paBua Hym10, Tak Kak 125 =125 - a® wam 125 - x%°.
HekoTopble 0ZHOUIEHBI UMEIT 0011y GYKBEHHYIO YaCTh.

=

OJMHAKOBbIE OAHOUIEHBI U OAHOUYIECHDI, MMEOIINe O0ILyI0 OyKBeH-
HYIO 4aCTh ¥ OTJIMYAOIIUECH APYT OT APYTra TOJbKO KoahduiuenTamMmm,
HaBBIBAIOTCS N0O0OHbLMU OOHOYLEHAMU. o

5
Hanpumep, ogaounens! 7Txy’t; —8,9xy’t u 1 T xy®t — nogobHbBIe.
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PaccmoTpum yMHOKEeHIE U BO3BeEHUE B CTEIIeHb OLHOYIEHOB.

Ecin Mexay AByMsi OLHOYJIEHAMHU [IOCTABUTH 3HAK YMHOMKEHUS, TO
MOJIYYUTCA OJHOYJIEH, Ha3bIBAEMbIN npousgedenuem UCXOLHBIX OLHO-
wienoB. Hanpumep, nponsBeeHueM ABYX ogHOUwIeHOB 9n’m u —1,1nm*
6yzmer Bripaskenue (9n3m) - (—1,1nm*). Ha ocroBaHUK COUETATEILHOTO
¥ IIePEeMEeCTUTEILHOTO CBOMCTB YMHOMKEHUA 9TO MPOU3BEAEHNE MOXKHO
sanmcars B caeayomem suze: 9 - (—1,1) - n®nmm* u, ucnonssys coiicTBa
cremneHu, moayunm: —9,9ntms.

1
IIpumep 3. Haiinem npousBegeHre OLHOUICHOB: 4§x4y; =0,3x2%;

10xy*z? 1 mpuBezeM ero K CTaHZAPTHOMY BHUAY.
Pewenue. IIpousBeieHreM 3THX OJHOUJIEHOB OyLeT BhIPa’KeHUE
1
(4 a3 x"y]‘ (—0,3x2%) - (10xy*z?). Ha ocHOBAaHHUH COYETATENBHOTO, IEpe-
MECTHUTEeJILHOIO CBOMCTB YMHOKEHHS ¥ CBOMCTBA CTEIIEHNU HTO IIPOU3Be/ie-
1
HUe 3alUINeM B CIeLYIOIIeM BHIE: [45 x“y) + (—0,3x2%) + (10xy*z?) =
13
=5 +(—0,3) - 10 - x'y - x2° - xy*2® = 131 Yi2s.
Omeem: —13x5y°2".

IIpu BO3BeIeHNY ONHOUJIEHA B HATYPAIBHYO CTEIIEHb TAKIKe II0JIyIaeT-
Csl OHOYJIEH.

YT00BI BO3BECTH OLHOUWIEH B CTEIIEHb, HY)KHO B 9TY CTEIIeHb BO3BECTH
KasKbIH (M YUCIOBO#, 1 OYKBEHHBII) MHOKUTEb.

Hanpume ltk“ 3= l 3't3'(k4)3= [LJ 13p12
PUMED, | & 5 125 :
TIpumep 4. IIpeacrasum oguowren —0,125x%° B Buge Kyba apyroro

OJTHOYJIEHA.
Pewenue. —0,125x°y® = (—0,5)* - (x%) - y’= (—0,5x°y)°.

Omeem: (—0,5x%y)2. ‘/

TIpumep 5. IIpu Kakom 3HaYeHUHN N Gy €T BEPHO PABEHCTBO: '
®
n
2l ~[3m“) =292 s .
3 49 81
Pewenue. Eciu m = 0, TO faHHOE PABEHCTBO BEPHO. ' ‘

9 1
Ecnu m # 0, To pasnenum o0e 4acTu JaHHOTO DABEHCTBA HA —— m

49
TIOJTyY M

1 5)"_ g 41.[2'”“) 1 5”_2401‘9. 41-11
[2§m) 2981m BT iz 2§m TR ¥
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1) Ha cko/IbKO PaBHBIX YacTeil pasiesieH NIPAMOYTOJIbHUK ?

A. 10; B. 40; C. 50; D. 25.
2) Yemy paBHa IJIOIIALh 3aKPAIIeHHON YaCTH MPSAMOYTOJIbHUKA?
A. 100 cm?; B. 90 cm?; C. 50 cm?; D. 30 em?.

3) YeMy paBeH eprMeTD BCeX 3aKPATIIIEHHBIX YACTEeH IPAMOYTOIbHAKA?
A.96cm; B. 90 cv; C. 100 cm; D. 50 cm.

4) Kakoil IpOIeHT COCTaBJISET ILJIOIA/ b HEBAKPAIIEHHON YacTH OT
IJIOINALY IPAMOYTOIbHUKA?

A.20%; B.30%; C.70%; D.80%.

15. Q Ucnonbsya Tabauny 1, BBIIOJIHITE CAeAyOIINe SaSaHnuA:

Tabauya 1
A B
29-4%.8°% 340 -9gE 2T
1) (A By
A. 16; B. 25; C. 36; D. 64.
2)A2-B
A. 0,25; B.0,75; C.17,5; D.1,5.
3) (4% - B*
A.0; B. 1% C.17; D.-18.
4)B3: 473

A. 256; B. 243; C. 216; D. 492.

16. Q Banumrure Beaudnay 81 300 MyIH KM B CTaHIAPTHOM BU/IE:

A.81,3-10Y xm; B. 0,813 - 10" kMm;
C. 8,13 10" km; D. 8,13 -10° k™.

17.

Q Inuaa nonorHa Haxogurcs B npepenax 19+0,03 m. Kaxyro
JUINHY HE MOYKET UMEeTh MOJIOTHO IIPU AAHHOM YCJIOBUU:

A.19,02 m; B. 18,97 m;
C. 18,96 m; D. 19,03 m?

Y Y
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MHOTIO4YNEHDI

§10. OMHOYJIEHBI M JENCTBHUS HAJ HAMM.
CTEIIEHb U CTAHJZAPTHBII BHJ OJHOYJIEHA

@ OpHouUNEH, CTaHAAPTHBIN BUZ OAHOUIEHa, KOIPOULIMEHT OAHOUNEHE, CTEMEHb OAHO-
1 uneHa, NoAoBHbIE OAHOUNEHDI.

Y70 TaKkoe ofHOUNEH, ero cTeneHb 1 CTaHAaPTHbIV B1A? Kak yMHOXaTh OfHOUNEHbI?

HponsBe,t[eHne YUCJIOBOTO MHOJKUTEJIA HA OJHY UJIU HECKOJIBKO Iiepe-
MEHHBIX U UX CTelleHeH Ha3hIBaeTCsa 00HOLLICHOM.

9
BXOAAT MHOMKHUTEJIH, 3alIICAHHBIE C IIOMOIIBIO I1(hP, OHI HA3bIBAIOTCA HUC-

8 5
Paccmorpure npoussesenus 3°xy; 15ab’; —— nm?*; (1 %} x?. Bux cocras

JLOBbLMU MHOHNCUMENAMU; 1 MHOKUATEJIN, 3alIICAHHbIE 6y1c13a1vm (nepeMeH-

HI:IMI/I) U X CTeIeHsIMU, OHU Ha3bIBAIOTCSA 6y}€82H.H.bLMH MHOMCUMETAMU .

Q MoueMy yKka3aHHble Bbile NPOU3BEAEHNA ABASIOTCA OAHOUNEHaMN?

Tak Kak KaKg0e YUCJIO MOYKHO 3alIUCaTh B BUJE OPOU3BEAECHUS ITOI0
Yucjia Ha eJUHUIY U eJUHHUIIA eCTh HyJieBad CTEIIeHb JTI060T0 UuCIa a, He

5
PaBHOTO HYJIIO, TO BhIpakeHus Buza: 7; b; 0,09; —§ TaKsKe CIHTAIoTCA
OJJHOYJIEHAMMY.

TIpumep 1. Haiinem snauenue Buipaskenus 25a'b - (0,4ab?) - 3bc npu
a=-1,b=2,c=138.

Pewenue. Ilepgutii cnoco6. IlogcraBuB faHHbIe 3HAUEHHA OYKB (IIepe- ‘ /
MEHHBIX) B OZHOUJIEH, BEIUMC/IUM 3HAUEHUE [IPOUSBEJeHUA: '
25-(-1)*-2-0,4-(-1)-22-3-2-13 =-6240. .0
Bmopoii cnoco6. BeruucieHns MOXKHO IIPOBECTH (oJiee PAIlMOHAIBHO,
€CJIU cHAYAaJIa YIPOCTUTD JaHHBIN 0JHOYJIEH, HCIOJIb3Y s IePeMeCTUTe b ) ‘

HO€ U COYeTaTeJbHOe CBONCTBA YMHOKEHN:
25a'b - (0,4ab”) - 3bc = (25-0,4-3) - (a* - a) - (b b*- b) - ¢ = 30a’bic.
Haiinem saaueHne ogHouseHa 30a’bic npu safaHHBIX BHAUEHUAX OYKB
(uepemenusbix). IToayuum: 30 - (—1)° - 2*- 13 = -6240.
Omeem: —6240.
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IIPOBEPH CEBA!

1. Beruncinre 210 - 212 : 221;

A.4; B. 2; C.1; D. 8.
2. Yupocrure a® - a' : (a%?+ a?):
A.a; B. a%; C.1; D. a®.
xlO 8
3.¥Ynpocrutre BRIpa’keHNe — - W Hali/iATe ero sHa4eHWe mpu x = 2,
y=3: *y
A. 24; B. 12; C. 6; D. 18.
4. Boruucaure 0,2 * (—=5)% — 3%:
A. -32; B.=22; C. 28 D. 52.
() - ()
5. Yupocture ——:
3\t ([ 5)?
(*) - ()
A. m?n22; B. m"n?2; C. m3n?; D. m™n2,

4
o x
6. IIpencrasbTe B BUie IPOU3BE/IEHNUSA CTETIEHEH BhIPAsKeHUe =

A. x'yb; BY&t it G 441779 D. %ty s,

7.¥upocrure 5 - 25%:

A.5; B.L C. 25; D. L.
5 25 ,
8. IIpexcraBbTe B BU/Ie IPOM3BEIeHUS CTEIIEHEH BhIDAKeHe :
b’c
A. a*bic % B. a® °c%; C.a 2% D.a % 3ct.
5a° — 3a’ .
9.Vmpocrute BeIpakeHMe — ——— U HaiifuTe ero 3HaueHue
mpua=-1: 4a
1 1
A. E; B. -3 C.2; D. -2.
" i
10. Haiigure nNATYIO CTEIIEHD YHCJIA, €CAH €T0 Ky0 paBeH — §:
1. _0.5: =1, =
- 350 B. -0,5; C. 33 D. -32.
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11 Q Ha pucynke 1 gasbl cBejeHHsS O TOBapax, KOTOPHIE IPUBE3JIHN
B MarasuH 3a Tpu AHs. EC/Iu KOIn4ecTBO TOBAPOB, IPUBE3EHHEIX BO
BTODOI#i /leHb, PAaBHO 3HAUEHMIO BhIpaxkenus (3°)? : 272 + 132, To naii-

AUTe, KaKOoe KOJIUUEeCTBO TOBAPOB IIPUBE3JIU 34 TPU OAHSI:
10%

B nepseiii gens

x%
65% . BTOPOIi IeHb

TPeTHH IeHb

Puc. 1
900, B. 550; C. 1000, D. 650.

-2
12, Q CKOJIBKO IeJIBIX UKCeJI PACIIOJIO0KEHO Ha nHTepBae [52; (%] )?
A.11; B. 10; C.13; D. 12.

13. Vuaiuecsi, KOTOPbIe He MPUHSAINA yUacTHe B ClIapTaKuazie, co-
craBiAT 30% OT 00IIero YnciIa yIarux cs MIKoIbl. Eciu KoiuuecTBo
VYaluxcs, He IPUHABIIAX YYAaCTHe B cIapTakuaje, PABHO 3HAYEHUIO
BoIpaskenus 18%-18721- 20, naiigure, CKOILKO YUALIUXCS YIACTBOBAJIO

B CllapTakuaje:

A. 360; B. 840; C. 340; D. 860.

14. OHPHMOYI’OJILHHK paszgesniau Ha paBHbIE yacTu (puc. 2). [lnnHa
CTOPOHBI OJHON KJIETKW PaBHA 3HAYEHUIO BhIpa)keHuA 3 2 - 27 cM. ‘ /
BrinmonHUTE CIIeAyIONINe 3aTaHIA: '

Pue. 2
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9.18. Q Macca Semuu 5,98 - 10 kr, macca FOnurepa — 1,90 - 10%” kr.
Yro Gosbire: macca 3emurn uiu macca I0nurepa u Bo CKOJIBKO pas?

9.19. Banumwure B CTAHZAPTHOM BH€ 3HAUEHNE BhIPAKEHU !
1)(7,5-10%-(2,4-10Y); 2) (4,3:10%)+(3,7-107%);
3)(3,4-10%-(5,4-10%)% 4) (5,510 - (2,4 - 1022,

9.20. Haiinure OTHOCHTENIBHYIO IOTPEITHOCTE IPUOINIKEHHOTO 3HAUCHU A
X, 3alIMCAHHOrO B Bue X = @ - 10":

1) x =~ 34,58 - 10%; 2)x~5,93-107; 3)x=2,75-107%
4) x=~11,55-10% 5)x=~25,18-10"% 6) x~ 0,086 - 10°®.

9.21. YxaskuTe 3aIMCH, KOTOPBIE SABIAIOTCA BIPAKEHUEM
1) 728 + 327;
2) 728 + 327; Ta + 2b;
3) 728 + 327; 7a + 2b, 126;
4) 728 + 327; Ta + 2b, 126,152 < 200.
9.22. HaiizuTe 8HaU€HNE BHIPAYKEHIA:
1) (32714 —4577)-11%
2)(82- 74— 45 449 14 - (-3)i
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ITenrpanbHoit Asun: ¥Vsbexucranom (2300 kM), Keipreiscranom
(980 k™) u Typrmernucranom (380 KM), a Ha F0r0-BocTOKe — ¢ Kuraem
(1460 xMm). O61ma5 poTakeHHOCTS rpaHu; Kazaxcrana cocraBisaeT
moutu 12 200 kM, B Tom uncie 600 km — o Kacrmiickomy Mopio
(ma samaze). O0ITas MPOTAKEHHOCTD JKEJIe3HBIX TOPOT COCTABIISIET
21 000 k™, aBToMOOMIBHBIX — 95 000 KM”.

O I/ICHOJII:SYSI SJIEKTPOHHBIE PECYPCHI, HaiauTe paccTosAHUA OT

9.6.
niazer ConHeuHO# cucTeMsl 0 CONHIIA U 3AIIOTHUTE CAEAYIOMIYIO
Tabiumy 9.1:
Tabauya 9.1
Ilnanera PaccrosiHue (kM)
CraHgapTHEIA BUL JecsaTuuHAs 3aIUCh
Meprypuit 5,790 - 107
Benepa 108 200 000
Bemis 1,495 10%
Mape 2,280 - 108
HOnurep 778 100 000
Carypn 1427 000 000
Ypau 2871 000 000
Henryn 4,497 - 109
9.7. Bamoxuure rabaumy 9.2:
Tabauya 9.2
Buavamas yacts | llopamox umcia,
Yuero CrangapTHbIT 4ucIa, 3aIncaH- 3aMHCAHHOIO B
BU ] HyUCIa HOT'O B CTaHAApPT- CTaHAAPTHOM
HOM BHZE Buze
25609
0,003
9,13 - 10° 9,13
7,2-1072 -2
0,00087 8,7
2570000 6
6,41 -3
1,5 4
9.8. [amsl umena: x = 1,3 - 10% y = 2,4 - 10%; 2z = 2 - 1072, Hailigure:
Dx+y; 2)z~y; x-y; Hhxtz; Dy+tez—x 0w y:z
9.9. Mamsiymcsa: x =6-10%5y=1,2-10%2=1,2-102%¢=2-107.

CpaBuure uncina: 1)yuz; 2)xuy;3)zut.
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9.10. O6bacuure 3anucs: 1)a=4,7=0,2; 2) a=43,74 = 0,05;
3)a=-3,45+0,15; 4) 0,97 = 0,01.

9.11. anumninTe B BUje JBOHHOTO HEPABEHCTBA PABEHCTBO:
1) x=43,32 = 0,05; 2) x =—-513,2 = 0,05; 3) x =433 = 0,1.

9.12. HaiiguTe aGCOJIOTHYIO IIOTPEIIHOCTS NPUOIMKEHHOT0 3HAUCHHU
vmcesa X, Bee Nudphsl KoToporo Bepubie: 1) x = 2,74; 2) x = 35,274;
3) x ~—4,004; 4) x =~ 0,740.

9.13. Haiinure aGCOMIOTHYIO 1 OTHOCUTEIBHYIO IIOIPEITHOCTH IPUOJIHIKEH-
HOTO 3HAYEHHU, [TOJyIEHHOTO B PE3yJIbTaTe OKPYIVIEHHUSA YHCIIA:
1) 12,4 no equuMI; 2) 5,65 1o mecATsIX;
3) 876 110 KeCATKOB; 4) 733,46 mo ToiCSY.

B

9.14. Q Banumure B CTaHJapTHOM BHUJ€ YUCJIA, KOTOPbIe BCTPEUYanTCA
B IIPEJIOKEeHN M

1) Macca okeanos pasaa 1 450 000 000 000 000 000 000 kr. Macca
3emuiu pasaa 5 980 000 000 000 000 000 000 000 kr. ITpeacraBbTe
3aMKMCAHHBIE MACCHI B CTAHJADTHOM BHU/€, B TOHHAX.
2) ILtomaas nosepxuroctu Conara 6 000 000 000 000 km2. Inomaznb
nosepxuoctu 3emuin 510 200 000 km?. [Lnomans nosepxHocTH JIYHBI
38000 000 xm?. TIpeacTaBbTe 3aNUCAHHBIE ILJIOIAAN B CTAHJAPTHOM
BHJE, B TEKTapax.

9.15. Boipasure:
1) 2,7-10* T — B rpamMmax;
2) 8,321 + 10° Kr — B TOHHAX;
3)1,3:107% r — B KMIOrpaMMmMax;
4) 5,36 - 10’8 r — B MEUIIMUTPAMMAX;
5) 5,23+ 10" gM — B KMJIOMETPAX;
6) 4,31 - 10° cm — B MeTpax;
7) 1,32 -10° kM — B MeTpax;
8) 2,51+ 10" MM — B caHTHMeETDPAX.

9.16. Namst uncaa: x =9-10% y=1,2-10% 2=6-10% t=3- 10"
Cpasuure unciua: 1) x u (y +2); 2)yu(x:t); 3)(x:2)u(y- ).

Cc

9.17. Q Haiiiure, BO CKOJIBKO Pas [IJIMHA JuamMeTpa 3eMJin 6OJIbIIe JJIn-
HBI AMaMeTpa aTOMHOTO APa, eCJIU JJIMHA AuaMeTpa 3eMiIu paBHa
1,2756 - 107 M, aiwHA TMaMeTpa AaTOMHOTO AApa paBHa 5 - 1071° m.
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- x1|

|
TI0 OTIpefieIeH o |x — xl| < h, rae h — TOYHOCTH TPUOJIMIKEHUST, TO OTHO-

Torna e = , T/ie X, — IpubImKerHoe 3HaueHue x. IIoCKOIbKy

h
CUTeJIbHAaA NOTPEITHOCTD € < _l .
%1
Hanpumep, x =(0,2 = 0,1) cM 03HaUaeT, 4YTO B pe3yJIbTAaTe UBMEPEHUA
BEJIMYUHBI X MOJYIMIN IpubIHsKeHHoe 3HaueHne X, = 0,2 ¢ TOYHOCTBIO
0,1
h=0,1. 3HaUUT, OTHOCUTEJIbHAS IOI'PEIIHOCTD € < 3’ wiu €< 0,5,

s

y = (200,0 = 0,1) cm o3HAUAET, YTO B Pe3yIbTATE U3MEPEHUA BEJHU-
YUHBL Y TOJNyunn npubnumxennoe snauenne y, = 200,0 ¢ TounocTsio

h=0,1.3HaUUT, OTHOCUTEIHHAS IOTPEIITHOCTh: €< 23(’)10 unu e < 0,0005.

OTHOCHUTENBHYIO IOTPEIITHOCTH YACTO BEIPAKAIOT B IPOLEHTAX.
Bei 3HaeTe, 4TOOBI BHIPA3UTH YACTHOE B MIPOIEHTAX, HYIKHO 3HAUCHUE
YacTHOTO YMHOXKHUTDH Ha 100 U K OJIy4eHHOMY 3HAUEHUIO IPOM3BEJeHIA

X
NPUIIKACATH 3HAK MIPOIEHTA: € < L’C—|1| +100%.
231

le{Mep 5. Berunenum B IPOImeHTaX OTHOCUTEIBHYIO IMOTPEeITHOCTh
U3MEpPEeHUdA JINH X U [, PACCMOTPEHHBIX BBIIIIE.

PeweHue. OTHOCHTGHBH&H IIOTPEIIHOCTD, AOIIYIIeHHAA IIPHU U3MEePEHU
<1
0.1 4009 = % -100% = 0,5 100% = 50% . Orso-

JUINHBL X, PaBHA: €, < i
CHTeJIbHAA IOTPEIIHOCTb, JOIYIIeHHAA IPY N3MEPEHNH AJINHEI I, PABHA:
0,1 L . _
g, < 500 100% = 000, 100% = 0,0005-100% =0,05%.
Omeem: 50%, 0,05% .

TIpumep 6. Hatifem aGCcONIOTHYIO U OTHOCUTEIbHYIO MOTPEIIHOCTH

uucna x = 7,45+ 1022, ‘/

Pewenue. Tax kax B unce 7,45 Bce U pHI BEPHEIE U IIOCTIEJHEH ABIA- '
erca nudpa coTsix, To x = (7,45 = 0,01) - 10?2, PacKpbIB CKOOKH, IOIyUUM: ®
x="7,45-102+0,01-10%, wm x = 7,45 - 102 + 10?°. 9ra sanuck o3Havaer,
uTO a6COTI0OTHA A IOI'PEIIIHOCTD YHCa X MeHble uiau pasHa 102°, Onenum ) ‘
OTHOCHTEJIHHYIO MOTPENIHOCTS HPUOIMIKEeHHOro yucyaa X = 7,45 + 1022,
OTHOCHUTEJIBHYIO MOTPENIHOCTh YHMCJA X Halimem mo GopmyJe:

_ 20
B ol 1000 = — 19 100% = —1 % —0,134%.
| 7,45 - 107 7,45

Omeem: 10 u 0,134%.
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1. Kakue BeJIMUMHEL MOTYT [IOJIy9aTECA IIPU UX H3MepPeHun?

2. JIro6oe J1u IHCII0O MOYKHO 3aIIHCATh B CTAHZAPTHOM Buze?

3. Vraxure umcia, 3anncaHHbIe B craHgaprHOM Buge: 1,5 - 10%; 0,5 - 10%
50104 2,3-10%

4. Yro moxasbIBaeT a0CONIOTHAS IOTPEIIHOCTH MPUOIMIKEHHOrO 3HAYCHHA
4pC/Ia MM BeJUIUHbI?

5. Kax cBa3aHbI aGCOMOTHASA W OTHOCUTENBHASA MTOTPEITHOCTH?

A

9.1. HasoBure MOPAMOK UUCIA, IPEACTABJICHHOI0 B CTAHAADTHOM BU/e:
1) 4,3-10% 2)2,34-10% 3)8,3-107%;
4)9,123-107 5) 5,31 -10'%; 6) 7,1-1072,

9.2, Hpe/:(c'raBLTe B CTAaHJZAPTHOM BH/Ie YHCJIO U Haﬁnn’re €ero 3Havalnymo
YacTh:
1) 23 000 000 000; 2) 3043 000 000;
3) 153 000 000; 4)0,0 000 012;
5) 600,32 - 10%; 6) 0,00 000 203.

9.3. IIpencrasbTe B Buie crenesnu yucsa 10 ciaeayroree 4ncao u HaiguTe
ero 3HAYAIIYI0 YaCTh:

1) 1000; 2) 10 000 000; 3) 0,00 001; 4)0,00000001.

94. \) 3anuimmTe B CTAHJAPTHOM BU/IE YUCJI0, BCTPEUAOIIEECs B IIPe/-
JIOJKEHU !
1) nuamerp GysraBxu pased 0,001 wm;
2) nuametp aroma Bogopoga pasen 0,00 000 000 003 m;
3) mwiromans Muposoro oxeana pasaa 361 000 000 xkm?;
4) momans o3epa Baaxam pasaa 22 000 km?;
5) mromans Kacnuitckoro mops pasaa 370 000 xm?;
6) mpu yape Ha KJIaBULTY KOMIIbIOTEpa TpaTuTcsa sueprusi 80,1 Ix;
7) npu B3Maxe KPBLIOM ITuesia 3aTpaunBaet suepruo B 0,0009 I:x;
8) macca aroma Bogopoza passaa 0,000 000 000 000 000 000000 167 r;
9) macca 3emuu passa 6 000 000 000 000 000 000 000 000 xr.

9.5. N 3anumnTe B CTAHAADTHOM BHJE UMCJA, BCTPEUAIOIINECT B
rexcre: “Kasaxcran saHuMaeT mLIoma/ s, pasayo 2 724 902 km?. Ha
BOCTOKE, ceBepe U ceBepo-sanage Kasaxcran rpanuuut ¢ Poccueit
(IpoTsKEeHHOCTh rpaHuIbl — 6467 KM), Ha I0Te — C rocyJapcTBaMu
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Ecu x| 970 TPHGIMKEHHOE 3HAUSHNE THCIA X T e = xl\ < h, mo wucano
X PaBHO X, C TOUHOCTBIO 70 A, ITumyT: x = x, = h.
Ws |x — x,| < h crepyer gBoitHoe HepaBeHCTBO: —h < X — X, < h.

IIpumep 4. Haiinem npubinskeHHble 3HAUEHNS YUCIA X C HEJOCTAT-
KOM u ¢ u30bITKOM, ecau x = 1,4 = 0,05.

Pewenue. 3anuch x = 1,4 = 0,05 osHauaeT, 4T0 NPUGIIIKEHHOE 3HA-
yeHue umucyaa x paBHo 1,4 ¢ rounoctsio o 0,05. IToaromy 1,4 — 0,05 <
<x<1,4+0,05, uan 1,35< x< 1,45, rorga uncaa 1,35 u 1,45 asasror-
cd NpUOINKeHHBIMY 3HAUEHUAME UNCJIA X ¢ HEAOCTATKOM U U36BITKOM.

Omeem: 1,35 u 1,45.

ITpu perreHUE MHOTUX MATEeMATAUYECKUX , PUBMIECKUX , TEXHUUECKHUX
3a4a', IMIP¥ BBITIOJTHEHHUN AeﬁCTBHI:‘I HaJg pasiIiuIHBIMHA Hp[{ﬁﬂlflmeHHBIMH
3HAUEHUAMH KCIOJB3YIOT OKPYIrieHue unucen. Hanpumep, IOCTOSHHOE
THCJI0, IOKA3BIBAIOIIEe OTHOIIIEHNE JINHBI OKPYKHOCTH K ee TUaMeTpy,
paBaHOTT=3,141592652... O0BIYHO 3TO UNCJIIO OKPYIJIAIOT Z0 COTHIX [OJEH,
TO ecThb T =~ 3,14.

9ra 3anuck 03HAUAET, uTO 3,14 ABIAETCA TPUOINIKEHHBIM 3HAUEHIEM
7. Takoe OKpyrieHre BIOJTHE TOAXOLUT JJIsI IPAKTHYECKUX BEIYUCICHNH.

a ABJIAETCA anﬁJII/I)KeHHbIM 3HaAYEeHWUEM BEJIUMYUHBbI X, 3allUChIBAIOT
X =~ a1 YUTAKT: X l'IpI/I6JII/IJKeHHO paBHO a.

Oxpyraum, Hanpumep, aucio 5,748 o coTbIx qoteit.

Bel 3HaeTe, YTO IPU OKPYTJIEHUN C HEJOCTATKOM MOJYUMM TIPUOGIU-
JKEeHHOe 3HaueHue 5,74, Ipu OKPYIJIEHNH ¢ U30bITKOM — 5,75.

Haiizem aGCOMIOTHYIO MOIPEIIHOCTh OKPYIJIEHUA C HELOCTATKOM U C
u36bIrTKOM. [T0/Iy9rM COOTBETCTBEHHO!

5,748 — 5,74| =[0,008| = 0,008 u

5,748 — 5,75| = |-0,002| = 0,002. ‘ /
AGcoIIoTHaS MOTPeNIHOCTb OKPYTIeHud ¢ HegocrarkoM 0,008 Gosbire ' p
TIOTPeIIHOCTH OKpyTIeHnd ¢ u3bbrTkoM 0,002, 3HAUNT, TOYHOCTH OKPYT- o
JIeHUA ¢ U3OBITKOM BBIIIIE.
PV

Yro6bI IPU OKPYIJIEHUH ITOJIOKUTEIBHBIX YK CeJ a0COMIIOTHAS [IOTPEII-
HOCTb IPUONIMKEHNA ObLIa MEHbIIe, HYKHO II0JI30BATHCS CJIeLYIOIINM
IPaBUJIOM.
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Ecnu nepasi or6pacsiBaemas nudpa MeHsblne 5, TO IPU OKPYTJIEHUH
OepyT npubIMKeHHOe 3HAYEHME C HEJOCTATKOM, eCJIU IepBas oTGpa-
cpiBaeMasd nudpa paBHA 5 Miau 0OJbIIE 5, TO IPU OKPYIJIEHUHN GepyT
3HAaUYeHUe C H36LITKOM.

Hanpunmep, npu okpyriaeanu aucea 89,621 u 6,784 ¢ rounocrsio 10
0,1 nonyuum: 89,621 = 89,6; 6,784 ~ 6,8, a 1pu OKPYIJIEHUH UX C TOUHO-
CTBIO 10 COTHIX mosryunm: 89,621 = 89,62; 6,784 = 6,78.

HpI/I OKPYIJIEHUH YHCJia CYHUTAIOT, YTO abcousroTHAA IIOTPEIIHOCTD HE
NPEeBOCXOAUT eAUHUIIBI HAMMEHBIIIET'0 paspAaga HpI/IGJII/DReHHOI‘O 3Ha4ve-
HUA ¥ 3BHAUEHU Bcex ero nudp BepHEBIe.

Hanpumep, 3aIuiieM Apo0b % B BHUJIEe AeCATUYHOI 1pobu 0,571 428...

¥ OKPYIJIMM ee ¢ TOuHOocThI0: a) 10 0,01; 6) 1o 0,00 001.
Tloayuum: a) 0,571 428... = 0,57, 6) 0,571 428... = 0,57 143.
AGcon0THAA MOTPENIHOCTDh IPHUOIMKEeHHOTro 3HaueHus a) 0,57;
6) 0,57 143 He npeBocxoxuT (MeHbIIie Mam paBua): a) 0,01;
6) 0,00 001 — eguHUIBI €TO HAMMEHBIIIETO pa3pAsa. Bee mudpst mpubiim-
skeHHbIX 3Hauenuit 0,57 u 0,57 143 BepHEI.

ITpu zanucu uucna B cragmapraoMm Buzxe a - 10" cumrarr, uro BCe
nudphl YKCIa @ BepHEBIE.

Hanpumep, paccrosinue B ¢BeTOBOH rox pasuo 9,46 - 102 xm. dro
os3HAUaer, 4uTo Bce nudpst uncia 9,46 BepHbI.

Torga 9,46 -10'2 = (9,46 = 0,01) - 10'2 km = 9,46 - 102 xm =
= 10'° kM, TO eCTh PACCTOAHUE B CBETOBOH I'OA B3ATO C TOYHOCTHIO 10
10 kM.

IIpu namepeHnn, Hanpumep, JJINH IBYX PA3INIHBIX IPEJMETOB II0JIY-
gum: x = (0,2 +0,1)emu y = (200,0 = 0,1) cm.

B o6oux ciryuasx pes3yabTaThl HOIydeHsl ¢ TOUHOCTHIO 10 0,1 cm. Mosk-
HO JIX yTBEPIKAATH, UTO KAUECTBO ATUX U3MepeHuil ogunHarkosoe? Ilouemy
KadYecTBO M3MEPEHUS AJIMHBL J [0 CPABHEHUIO C KAYeCTBOM M3MEPEeHM
JUIMHBI X HAMHOTO Jiyuiine?

JI715 OLIeHK M KaueCcTBA H3MEPEHUS HCIIOIb3YIOT He TOIBKO a0COII0THYIO
IOrPEIIHOCTD, HO ¥ OMHOCUMELbHYI0 NO0ZPEeULHOCTb.

~

OmuocumenvHoll NOZPEULHOCMbIO NPUOIUNICCHHO20 3HAYCHUSA
HAa3BIBAETCA OTHOIIEHIE a6COMIOTHO IIOTPEIIHOCTH K MOAYJIIO IPUOIH-
JKeHHOT'0 3HAUEHH . P,

OTHOCHTEIBHYIO IOTPENTHOCTE 0003HAYNM OYKBOIL € (9NCULOH).

M
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CPaBHUTH UX: 00sble (MEHBIIIE) TO YHMCIO, Y KOTOPOTO 3HAYAIAS YaCTh
GoutbIrre (MEHBIIIE).

Hanpumep, pausl yucaa: 3,5 + 10° u 2 - 107. Cuauaia npuseieM K
OJMHAKOBOMY II0KAa3aTeJio0, HallpUMep, BTOPOe UYKCJI0 — K II0KasaTeio 6.
Torma 2-107=20-10°, a 3,5 < 20, moaromy 3,5 - 105 < 2+ 107,

Kak BbINOMHATL apudMeTMUeckne AECTBIAS Haj, YMcIaMu, 3anMcaHHbIMA B CTaH-
AapTHoM Buge?

TIpu coseHnH (BHIYUTAHWH ) YUCEJI, 3ANMCAHHBIX B CTAHJADTHOM BU/(E
a-10" (1< a<10)codurnakogoLmu nopadKamu, CKIa bIBAIOT (BBIYUTAIOT)
3HAYaI[Ue YaCTH YNCeJI, & HOPALOK COXPAHSIOT.

Hanpumep, naasi uncna 3,5+ 107 u 2 - 107. Haiiem cymMMy ¥ pasHOCTH
JIAHHBIX YNCEJ:

3,6-10"+2-10"=5,5-107;
3,5-10"-2-10"=1,5-10".

Ilpu coroskeHnY (BBIYUTAHWUI) YHCEJ, 3AIIMCAHHBIX B CTAHJAPTHOM BH/IE
a+10" (1 < a < 10), c pasuvimu nopadkamu, CHad9aIa IPUBOLAT K OJHOMY
TMOPAAKY, 3aT€M NPUMEHSIOT IPABUJIO CIOKEeHUs (BEIUUTAHUA) C ONMHA-
KOBBIMH ITOPAAKAMU.

Hanpumep, naust uncaa 3,5 107 u 2 - 108, Haiigem cymMMy 1 pasHOCTH
naHHBIX yucesn. CHauajla IpUBeJeM AaHHBIE YUCJIA K OJUHAKOBOMY IIO-
KasaTeJlo, HallpuMep, K [oKasarTesio 7 Bropoe uunciao. Mveem 2 - 10° =
=0,2-107. Torga

3,5-10"+0,2-10"=3,7-10%;
3,56-10"-0,2-10"=3,3-10".

IIpu yMHOKeHNY ([eIeHIH ) UNCel, 3aIlCAHHBIX B CTAHJAPTHOM BH/E
(a-10n, roe a — 3HaUaIaa 4acTh, 1 — IOPANOK YUCIa), UX 3HAUAIIAE Yac-
TH YMHOKAIOT (HEJIAT), a MOPASKU P YMHOMKEHUU CKJAABIBAIOT (IpU
JIeJIEHUY — BBIUUTAIOT). Pe3ysibTaT 3aIMChIBAIOT B CTAHAAPTHOM BH/E.

Hanpumep, pans uncna 3,5 - 10° u 2 - 10°. Haiizem mpousBejeHue u

YJacTHOE JaHHBbIX UHnCeJI. ’
(3,5-107)+(2-10%) = 7- 10 "
(3,5-107: (2-10°) = 1,75 - 102, -

Kak Halimu npubixkeHHble 3Ha4eHUs 8e/UHUH U 3anUcams UX 8 CmaHoapmHom eude?
Kak ebl4ucaume abcoomHyro U OmMHOCUMENbHYI0 No2peluHoCmU NPUBAUXEHHbIX ) ‘
3HayeHUl 8eNUYUH?
YesioBEK B CBOEH rxpa}canecxofx’I AeATeJIbHOCTHA YacTO UCIIOJIb3YeT He
TOUHBIE 3BHAUEHUSA BEJINYNH, a UX TPUOIMKeHHbIe 3HAUEHU .
Hanpumep, NJMHYy KOMHATHI (3€MEJIbHOTO y4acTKa, JOPOTH U TOMY
I0Z06HOE) He UBMEPSAIOT C TOYHOCTHIO 10 MUJIIIMETPA; MACCy PA3JIUIHBIX
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TOBapoB (KOHDET, MyKH, caxapa U Ap.) He U3MePAIOT C TOUHOCTHIO IO MUJI-
gurpavma (1 mr = 1073 r) u ap.

Ecnu, nanpumep, npu usMepeHnH AJIUHBI yyacTka moryuuin 300 m
1 cm, a ero mupusbl — 199 M 99 cM, TO 3a TpUOIMIKEHHOE SHAUEHE AJINHBL
npunumaror 300 v, a mupuaer — 200 M.

PacxooxeHre TOYHOTO ¥ IPUOINIKEHHOTO 3HAUEHUA B KasKI0M U3 9TUX
cJIy4aes cocTaBisieT 1 cM: B IEPBOM CIIyuae 9TO PACXOKACHUE BBIPAKAETCS
moJsiouTeNbHON BennunHOM: 300 M 1 cm — 300 m = 1 cM, BO BTOpoM —
orpurareabHoit Besmunuoit: 199 M 99 cm — 200 m = — 1 cm.

Ha npakTuke BasKHO He PACXOXKIeHNE TOYHOTO M IPUGIUKEHHOTO
3HAUEHUA BEJNYNHEI B CTOPDOHY YMEHBIIICHUA I YBEJNIEHN, & YUCI0BOE
3HAUEHUE 9TOT0 pacxokaeHus. [10aToMy paccMaTpUBAIOT He CAMY PA3HOCTH
BEJIMYNH, & MOAYJIb DTOH PABHOCTH.

Mozy s pasHOCTH TOYHOTO 1 IPUOIMKEHHOr0 3HAUCHNI BEJTNIHMHBI
HaBbIBAETCA A0COIONMHOU NO2ZPEULHOCTILLIO NPUOIUNCHU.

ITycts nana BennumHa (Uncio) x, 0603HauMM ee (eT0) IpUOIHKEeHHOE
3HAUEHHUE Uepes X,.

Mopayab (abcosroTHOe 3HAUYEHNE) PASHOCTH BEJHYMHBI (YHCIa) X
u ee (ero) mpuGIMKEHHOrO BHAUEHUSA X, HA3BIBAETCA AOCOLIOMHOL
T102PeULHOCTILLI0 NPUOIUNCEHHO20 SHAUCHUA X, .

AGCOIOTHYIO IIOTPENTHOCTD IPUOIHIKEHHOTO 3HAUYEHUA 0003HAYNM
cumBosom A (desbma), Torna A = |x — x,

IIpumep 3. Hafizem aGCOMIOTHYIO IOIPELIHOCTD IPUOINIKEHHOIO 3HAa-

3 o
YeHUHA, €CIN IIPU BBIYUCIEHNH APO6H - 3aMEeHUJIN AeCATHIHON APO6LIO
0,42.

Pewenue. Cragana sanuimem fecaATHIHy 0 1po6s 0,42 B Brge 06GbIKHO -

o 42 21
BEHHOU IIPOGI/I — = — , 3aTeM [IPUMEHHUM IIPABUJIO BEIUUTAHU A 0OBIKHO-

6 0 50 { 42‘ ‘3 21 _[150 - 147 3 3
e .TormaA= = =8 |==
BEHHBIX IpO0en orgma | ‘350 350

7 1000 |7 0 | 350

Omeem: 8 s
350

B o61ieM coryuae cCUUTaIOT, YTO IPUOIMKEeHHOE 3HAUEHVE UK CJIA X DABHO
xl u abComI0THAS TMOTPEITHOCTH 3TOTO HDHGHHJ{CEHHOI‘O 3HAYEHUA He TIpe-
BOCXOUT (MEHBIIIE NI PABHA) HEKOTOPOro yuca A.
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ymenbiuan uucao 1300 000 B 10° pas, suaunT, yucsao 1 300 000 GosbIrre
uucaa 1,3 8 10° pas.
Omeem: 1,3 - 10° xm.
IIpumep 2. Mcionb3ysd 8anuch B CTAHAAPTHOM BU/JIE, 3ANIUINEM JINHY
AmamMeTpa aTOMHOTrO s1pa, KoTopas pagxa 0,000 000 000 000 005 m.

Pewenue. B uncie 0,000 000 000 000 005 nepenecem 3anATyio Tak,
UTO B I[€JIOH YaCTH OKa)KeTcd OJHA, OTIUYHAS OT HYJdA, nudpa, Tor-
na oyzer: 5,000 000 000 000 000. ITo cBOMCTBY AECATHUYHBIX APOOEit
5,000 000 000 000 000 = 5.

TlepecraBuB 3anATyio Ha 15 3HAKOB BIPaBO, YBEJIWUYUJIU UUCIIO
0,000 000 000 000 005 & 10*° pas, suauur, uucso 0,000 000 000 000 005

MenbIe guncaa s s 10'° pas, Toects 0,000 000000 000005=5:10=5- 4 —=
—5.10-15, 10'?
Caemosarenabao, 0,000 000 000 000 005 = 51071,

Omeem: 5107 m.

@ Kak Haxo0ume 3Ha4aujyro 4acme u NOpA0oK YUCAd, 3aNUCAHHO20 8 cmaHAapmHom
sude?

Yro0Obl HANTY BHAYAIIYIO YACTH U IOPALOK YNCJIA, HAJ0 YHCJIO BaIIHCATD
B crangapraom Buge: a - 10" (1 < a < 10), rge a — 3HauaIas 4acTh YuUCJIa,
1 — IOPAJLOK YHCIIA.

Hamnpumep, s3Hauarras gacTs gucaa 3,5 - 107 pasHa 3,5; HOps0K dyncia
paBeH 7.

@ Kak cpasHugame 4ucaa, 3anUcaHHsle 6 cmaHaapmHoM sude?

ITpu cpaBHEHNY YnCeI, 3alIICAHHEBIX B CTAHZAPTHOM BHUZE, PACCMATDH-
BAIOTCA CJIEAYIOIIE CIyIan:

1-it cayuait: noxasamenu o0unarKosvle. B 9T0M ciayuae cpaBHUBAIOT
3HavYAIIye YacTy: 60Jiblire (MEHBIIIE) TO YHCJIO, Y KOTOPOro 3HAUAIIAA YACTh
Gosb1lre (MeHBIIIE).

Hanpumep, uncna 3,5 107 u 2 - 107 mmeror ofuHAKOBBIE TOKA3ATEIH,
I09TOMY CPaBHHBaeM 3Hadalue yactu. Tak Kax 3,5 > 2, mosxyuaem:

3,5:10">2-107.

2-i cayuait: 3Havaujue wacmu pasHvle. B aToM ciyuae CpaBHUBAIOT
moKasaTesin: 60JibIte (MEHBIIIE) TO YKUCJIO, Y KOTOPOT'O [TOKa3aTesb 00JIbIe
(meHbIIIE).

Hanpumep, uucaa 3,5 + 10" u 3,5 - 10° umeoT 0AMHAKOBbIE 3HAYA-
1Me YacTu, I09TOMY cpaBHUBaeM mokasarenu. Tak kak 7 < 9, moryuaem
3,5-107<8,5-10°.

3-1i caryuaii: noxasameiu pa3Hvle U 3HA4AULUe LACMU He Pa6Hbl. B aToM
caydyae HaJO YUCIa NPUBECTH K ONUHAKOBOMY IIOKAa3aTesio, 3aTeM

T M
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§9. CTAHIAPTHBIV BUJ] YUCJIA.
PEINIEHHUE TEKCTOBBIX 3ATAY

0 CreneHb, cTeneHb ¢ UenbiM Nnokasartenem, CTaH,lJ,apTHbIﬁ BUA YnCia, Nopagok yncia,
3Havallas YacTb Yncia, abCoNtOTHaA MOrpPeLHOCTb, OTHOCUTENbHAS MOrPEeLUHOCTb.

Y70 TaKkoe cTaHAaPTHbIV BUA Yncaa v A8 Yero Haflo 3anncbiBaTh YKCaa B CTaHAApPT-
HOM Buae?

Kak samucars o4eHb GOJIbILINE, HANPUMED, PACCTOSHNE OT 3eMIN 10
CousHIIa, 1 OYEHb MaJIble YUCJIa, HaANnpumep, Maccy aroMa BOLOPOAa, 9Hep-
rUIo pacmaja fnpa ypaHa U JPyrue Tak, 4TO0bI ObLIO YA0OHO YUTATE, 3a-
NHUCHIBATH U BBIIOIHATH AeHCTBUSA C 9TUMH YUCTaAMU ?

3amnuch yucsa B CTAaHAAPTHOM BHJE HCIIOJIb3YIOT, YUTOOR! ObLTI0 yao0HEE,
ueM B OGBITHOM JeCATHIHOM BUJIE, UNTATH, 3AIIUCHIBATE 1 BBIIOJIHATH HAJl
OueHb GOJIBIINMY ¥ OYEHb MAJIBIMU YUCIAMU KaKue-Iu60 qeicTBus.

Cmandapmmblm 6u0om Yucia HA3BIBAETCS €ro Baluch B Buze a - 107,
rae 1 < a <10 u n — memnoe uucio.
Yucso n Ha3BIBAETCA NOPAOKOM, @ — 3HALAWET LACTNLIO YUCLA.

Hanpumep, B cCTaHIapTHOM BuzIe paccrosiaue or CoJHIA 10 3eMIu
npumepHO pasHo 1,5 - 10° KM, sHEPrUA CUILHOTO 3eMJICTPACEHUA PaB-
Ha 6 - 10'® [I3x, sHeprus crapra KOCMHUECKOr0 KOPabiIs 3alIUChIBAETCS
9 - 10" sk, guamerp moseryast JHK — 2+ 107 m.

B sTuX 3anmucAX MDOPANOK UHCJA, BEIPAMKAIOIIEr0 SHEPTHUIO cTapTa
KOCMHYECKOT0 KOpabJsd B JIKOYJAX, paBeH 11, mOpANOK 4Ymcia, BbIpa-
sRatomero uHy nuamerpa mosnerysasl [JTHK B merpax, paBen —9; a 3Ha-
yanas 4rcjaa COOTBETCTBEHHO paBHa 9 i 2.

Ilopagok uucia gaer IPeACTaBIeHNEe O TOM, HACKOJBKO BEJINKO HIH
MaJio 8To uuciao. Hanpumep, eciu mOPANOK YUCIa @ PaBeH 3, TO 3TO
ozuauaer, uro 1000 < a < 10 000. Eciuz nopagox uucaa a pasex —2, To

0,01<a<0,1.
Bobmoit 1oI0KuTeIbHBIH MOPALOK IOKA3BIBAET, UTO YKCJIO OYeHb ‘
BEJIMKO. BOJIBIIIOH 110 MOJYJII0 OTPUIATEIbHBIH TOPALOK IIOKA3BIBAET, ' -
UTO YUCJIO OUeHb MaJIo. d

Tpumep 1. 3anumem gauny auamerpa CosHIa, KOTOPas paBHA ) ‘
1 300 000 kM, B cTaHZAPTHOM BHUJE.

Pewenue. Cuauana B uncie 1 300 000 mocTaBuM 3ansiTyIo TaK, UTOOBI
B 1LIeJION yacTu oKasasiack ofgHa mudpa: 1,300 000.

Teneps ucnoabL3yeM CBOHMCTBO JeCATUUHBIX Apobeii: 1,300 000 =1,3,
rorga 1 300 000=1,3-10°. Tax Kak, OTAeTUB 3aNATOH IIECTh QP CIPaBa,
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8.19.

8.20.

8.21.

8.22.

8.23.

8.24.

8.25.

R A

) o T ]

o @) ey

Q Ilana umcioBas mocaenoBaTeabHoCTh 21, 42, 83,164, 32°, ... :
1) Haitnure 3aKOHOMEPHOCTH YHCJIOBOH ITOCIEI0BATEIBHOCTH 1 38~
MUIIINTE CJIEYIONINI YJIeH 10CJIe/[0BaTEeILHOCTH;

2) sanummTe JaHHYIO MOCJIEJ0BATEJIHHOCTH B BUE UMCJIOBON I10-
CJIe/JOBATEILHOCTH, YIEHBI KOTOPOIl SBJISAIOTCS CTENEHBIO unca 2.

Kakoit nu(ppoil OKaHUNBAETCSA 3HAUEHNE BEIDAYKEHUA:

1) 413 + 510 —_ 216; 2) 711 + 1510 - 313;
3) 223 + 619 — 918; 4) 815 + 710 — 916?
Hailigure sHaueHue BEIPAKEOHUS:
(l]’a L 2 g
9) 9 5~ 34 "
1) ¥ 2)45- —; 3)—— - 8%
33 9? iy - 24

C

Bepusl iu paBescrsa (8.22-8.23):

21\ .4 175) . (173) 160
(162 -8 € 2)( 17)22 -(289)- 8%
S (o (2p2f s s\ (AP (g
PO B PN L L 1
() - @) @) - ()
Hoxasure, uronpua — 1, b — 1 sHaueHnA BbIpAsKEeHNH PABHBL:
1) (@® - b%)7: (a* - b*°) + 1 u (aBb?)* : (a®b)® + 3;
(@) (o) . (@ )“5. ey
a® (b5 )3 (as) bt

BrinmosiHuTe feiicTBUA U IPUBEAUTE BhIPAXKeHNE K BUY, HE COZlep-
JKaIeMy OTPHIATEeIbHBIX IIOKasaTeeil cTeneHet:

~ 2 2 =
1)—(“32' il L2 2)L ;yﬂ Vi 3)—(33 -] 2,
(‘[2) T (bz) oy (32)2 R

1) =687

2)

Aneedjs
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8.26. BepHO 11, YTO HATYPAJILHBIM YHCJIOM ABJAETCA 3HAUEHUE BBHIPA-

SKEHU:
3 )2
1)((3)3 x) npnx=0,5nb=%;
2 b
o
2) ———npua=0,1ux=2?
(@) -«

8.27. Jlorkakute, 4TO OT 1 HE 3aBUCUT 3HAUEHWE BHIPDAYKEHUA:

2—2n . 3—2 5—311 . 34—2 0,27211 b 1372
) =——; 2) H 3)

4 gL 125" . 177 0,047 . 231"

8.28. BoIMOJIHUTE AEUCTBUA:

1) 15 248 ; 10%; 2)0,0174-10%

3) 7124 :10% 4) 0,00 824 - 10°.
8.29. CpaBHUTe 3HAUEHUSI BBIPAIKEHIIIA:

1) 7200:10%u 7,2; 2)0,058-10%u 5,8;

3)193000: 10°u 1,93; 4) 0,0002 - 10° u 2.

8.30. Oxpyruure uncia 243,478; 4076,237; 15 023,4083:
1) 10 mecaTsix; 2) 10 COTHIX; 3) [0 AECATKOB; 4) 10 COTEH.
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8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

e

YupocruTte BeIpasKeHUs U HAWAUTE UX 3HAUCHUA:
4
7 5
6
2) (x')2 - (y2)® : (x°y*°)® mpu x = TR ~113

1) a9b'" : (a'b®)? npm a = 3% ub=

8) (%) (n°): : (mn) npu m =~ wn = 0,813
4) (d°) : (¢ : () mpm e = 0,25 md = .

@ Haitgure HegocTaIoOMIMe YIEHB! YXCIOBOM IIOCIE0BATEIBHOCTH
1) 5%, 52, ?, 5, 5°,?, r/1e Y4JIeHBI BaNIMCAHBI 110 BO3PACTAHUIO CTEIIeHN
qucia 5;

2)6, 36, ?, ?, TIe Y4IEHBI ABIAIOTCA CTEIEHAMY unca 6;

2 2
3) =, 4 ,?, 16 , 7, Tlle YIEHBI ABJISAIOTCS CTEIIEHAMH YHCIa =
81

IIpu KaKOM 3HAYEHHUN [IePEeMEHHOMN /1 BEPHO PABEHCTBO:

1) 303 - 7% + (292 = m%; 2)(=3)° + (-5) + 282 = m3;
3
3)-16,31 - (-1,3) + (19 =m; 4) 495 + [-%] +(-24) = m??

BMeCTO 3BE€3M0YKH BCTaBbTE YNCJIO, ‘ITOGBI 6]:1.710 BEPHBIM PaABEHCTBO:
1) 104— 9375 = 57; 2)-2015 + 145 = 9%;
3) 39— 11 683 = (20); 4) 1199 + 7+ = (60)".

IIOKB.J{CI/ITE, 4uTOo Ipu JIIO0BIX BHAYEHUAX nepeMeHHoﬁ PaBHO €JUHUIIES
3HaYeHNle BbhIDaKeHUudd:

1) (aﬁ)ﬁ . (a4b2)7 & (a29b7)2; 2) (a4b5)3 . (aSbQ) * (a10b12)2;
3) (B)5 - (d'8)3 : (eBdf)S; 4) (x'1y?)* - (¥°)? 1 (x22y9)%
JokaKnTe, 4YTO 3HAUEHUE BHIPAKEHUS HE 3aBUCUT OT 3HAUECHUS
IepEeMEeHHOI |

D (%) : (7 = 5~ ns 2) m® : (PP + 17~ (mo)3;

3) ((a??)?- a* + 19 — (a%)?; 4) —23 — b0 + ((b)4)2.

@ Haiigure 3aKOHOMEPHOCTD YHCJIOBOM IIOC/IEL0BATEILHOCTH 1
BallUIINTE CHACAYIOIINEe TPU YJIeHa:

1)4, 16, 64, ...; 2) T, T T, s 3)38%, 384,37, ...
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8.10.

8.11.

8.12.

8.13.

8.14.

8.15.

8.16.

8.17.

HaiinuTe sHaUeHNe BHIPAYKEHUA:

2 | qn4 7 -3
1) e (e 17_317 H g dt - OF 5 72’7 -3;
0,5 . 2° ,
3) = 5 1 8% 4)1,337°-1,33%: n°.
4

,HaHm TiepBbIe TPU YJI€HA YICJIOBOM MOCIEL0BATEILHOCTH:

-3
1) (0,5)7; 4; [é) s 2)0,0016; é; 0,04; ....
a) Hpel{CTaBbTe AaHHBIE YJIEHBI B BUIE CTemeHel ¢ OJMHAKOBBIMMI
OCHOBaHUAMMU U C HATYPAJbHBIM IOKa3aTeleM;
6) HaﬁIIHTe B3aKOHOMEPHOCTD W 3allUIIIUTE CJIEeAYIOIue ABa YJieHa
II0CJIe0BaATEJIbHOCTH .
Bwmecto 3BE€3/I0UKH 3allUIINTe YHCIO, YTOOBI OBLIO BEPHBIM pDaBeH-
CTBO:

1)25-22-% =27, 2) 4582 % —47; 8)5°-52. % =57,
PacnososxuTe B IopAnKe BodpacTanusa uncaa: 315 3%; 92; 27°2; 819
_32; _9*1.
Pacmosiosxure B opAgKe yobiBanus uncaa: 571 5% 252; 2772; 5219
_82; _4*2.
IoKaxXuTe, 9T0 OTPUIATEILHBIM YUCIOM SABJAETCA 3HAUEHUE BbI-
pacKeHus:

(-3 - 92 ) 9 4 - o2 . 5 (3P (ﬁg-z)

(8 ar PR

IIOKaJRI/ITe, 4TO 3HAUEHVE BhIPDAMKEeHU S ABJIACTCA IIOJIOKUTEIbHBIM
YUCJIOM:

2

-3

1) 21°$8 2 ~5; 2)27° + 37 + (—4)% 3)97 - o
()

B
JTorakuTe TOKIECTBO:
D% (P +a=1+x% 2) (b*-b%):b*=b"—b;
2t 4 9 4
Nio 2 % =%
147 - a a

2.15. YopoceTure BEIDaXKeHME:
1 (b5)3 . (b7)7 ) % O A
plo . 38 ’ (020)2 .(cz)ﬁ ’
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2
1
IIpumep 8. [[OKaMKeM TOKIECTBO (—Ea lbz) - 4a*b 3 = ab.
Jlorxasamenbemeo. YIPOCTIM JIEBYIO YACTh DABEHCTBA:

2
1 .
(’E“ ‘sz “4a%7 = Za?bt - 4a%bt = ab.

ITocne npeoﬁpaaona}mﬁ OOJy4YUM IIPpaBYI0 YacCThb. TosxnecTBO HOKA-

3aHO.
IIpumep 9. Mokarxkem, 4TO 3HAUEHNE BHIPAYKEHNs HE BaBUCHUT OT 71t
5—211 .72

2571 . 4971 . g3’

Jlorxasamenvcmeo. [IpencraBum unciaa 25 u 49 B Buze cTerneHu. 3aTeM
HCIIONB3yeM CBOMCTBA CTeNe e 1 OTIpe e IeHIe CTEIIEHH C OTPULIATEIbHBIM
oKasaTeseM:

52n . 72 572n . 72 5—2n .72 1
25" - 491 . 38 (52y" . ()l .33 52v g2 g8 33

=1:3—3=1:3i3=33=27.

—2n —2
5 -7
ITocKoIbKY 3HAUEHME BHIPAYKEHU A —. 5 . basmo 27, 3aauur,
257" . 4971 . 8™

OHO HE 3aBHUCHUT OT 1.

A

Yupocrure Boipaskenus (8.1-8.2):

8.1. 1)(a®?:a°-a’ 2) a?' - (a%)? : (a%)'%
3) b40 . (bZ)ll H (b4)2; 4) (bﬁ)4 : (b7)3 . (b2)3‘
8.2. 1)(x%y)° : (XYY * xy; 2) (xy®)" - (x%y*)* : (x*y™);
3) [fjg : [iT "Xy’ 4) Xy - (xy)* : (°Y°)°.
Y Yy

58






OEBPS/bg78.jpg
§ 19. BATAHHUE ®YHKIITHH C IIOMOIIBIO ®OPMY JIbI

DyHKLMA, Cocobbl 3adaHna GYHKLM, aHaAMTUYecKniA cnocob, BospacTatowas
dYHKLMS, yObiBatoLLas GyHKLWS.

Yro o3Hauaet “3agatb GyHKLMIO"? Kak MOXHO 3a4aTb GyHKUMIO?

DYHKIUA MOJKET ObITH 38/jaHa PA3JINUHBIME CIIOCO0aMH.

3adamb pyHKY U0 — BHAYUT IOKABATH, KAK JJIA 38 JaHHBIX 3HAUEHU
apryMeHTa HaWTH COOTBETCTBYIOLIUE 3HAUEHN (DYHKIIUN.

DyHKIIUIO MOXKHO 3aJaTh (POPMYLOTL.

Croco6 sazanua QyHKIIUH C IOMOIIbIO (OPMYJIbl HASBIBAETCH AHALU-
MmuiecKum cnocodom 3a0aHus GYHKYUU.

Hanpumep, paccMoTpuM GOpMYJIy IyTH, IPOHIEHHOTO C HEKOTOPOH
CKOpocThio 3a 2 4. Eciu M8MeHATh CKOPOCTh, TO 38 OJHO U TO K€ BpeMs
JIMHA TPOMAEHHOr0 NyTH GyAeT MEHATLCSA. 3HAUUT, B JAaHHOM IpUMe-
Peé CKOPOCTh — 3TO He3aBHCHMas IepeMeHHasd, ee 0003HAUNM Uepes X,
AJIUHA OPOMAEHHOr0 IyTH — 3aBuUcuMasd nmepeMeHHada. Ee o6o3HaunmM
uepes y. Bpema nBuixenns He usMeHaeTca — 2 4. Torza saBucuMocCTh AIn-
HBI IPOH/IEHHOT0 ITyTH OT CKOPOCTH JIBUKEHUA 3anniIeM (GopMyJion y = 2x.

ITo cocTaBneHHOI (hOPMYTIe BULHO, YTO KAKIOMY SHAUEHUIO APTYMEHTA X
(CKOpPOCTH) COOTBETCTBYET €AHMHCTBEHHOE 3HAUeHUe GYyHKINU Y (IIHHBI
upoitgernoro myru). [Toaromy hopmyia y = 2x 3agaet QyHKIUIO.

ITo sToit hhopMyJIe IO 3aJaHHOMY SHAUEHIIO aPI'YMEHTa X MOYKHO HaiiT!
COOTBETCTBYIOINee 3HAUEHNe QYHKIINH Y.

Hanpumep, ecnu x npuauMaet 3HadeHnd 40 km/4; 45 km/4; 50 kv /4;
60 KM /4, TO COOTBETCTBEHHBIE 3HAUEHUA QYHKIUU y = 2X paBHEI 80 KM;
90 xkM; 100 KM; 120 KM. YTOOBI UX HAWTHU, TOJCTABUJIU COOTBETCTBEHHO
uncaa 40; 45; 50; 60 BmMecTo x B popmyay y = 2x.

U mao6oport, no hpopmyie y = 2x, 10 3aJaHHOMY 3HAYEHUI0 DYHKIIUH Y
MOXKHO HAHTH COOTBETCTBYIOIee 3HAUCHNE apTyMeHTa.

Hanpumep, ecnu y npuaumMaer 3naueHus 86 km; 94 xm; 98 KM, To
COOTBETCTBYIOINE 3HAUEHNA apryMeHTa X paBHBI 43 KM/u; 47 KM/U;
49 kM /u. Yro0bI MX HAWTH, IOACTABUIIM COOTBETCTBEHHO uncia 86; 94; 98
BMeCTO Yy B hopmMyay y = 2x.

He Bcaxrasa dopmyiia 3agaeT QyHKIIUIO.

Hanpumep, dopmyna |y| = x me samaer QyHKIHIO y, TaK KAK OJHOMY
3HAUEHUIO apryMeHTa, Hanpumep, X = 2, COOTBETCTBYeT He OJHO, a /Ba
sHauenus Gyaxkuuu. B ganaom npumepe uncia 2 u — 2.
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C momompo GOpPMYJIbl MOKHO Y3HATH, ABIAAETCA JU QYHKIIUA BO3-
pacrarolreif uan yobIBaomeit.

Hanpumep, noxaxem, 4o GyHKIUA y = 3Xx — 5 — Bo3pacTraoIas.

Joraszameavcmao. [leficTBUTENBHO, [0 OIPEeJIeHNI0, PYHKIW BO3-
pacrarias, ecyiv 60JIbIIeMy S3HAYEHHIO apIyMEHTa COOTBETCTBYET GoJIbIee
3HaueHNe PYHKIUN.

Tycrs x, > x,. Hatinem y, u y,. llonyuum: y, =38x, —5uy,=3x,— 5.
PacecmoTpuM pasHOCTE Y, — ¥,. [l 9TOTO B BRIpAXKeHUe Y, — Y, BMECTO ¥/,
TOZICTABUM 3X, — 5 U BMECTO J, HOACTaBUM 3x, — 5.

Tonyunm: y, — y, = 3x, — 5 — (3x, — 5). Packpoem ckobxu, mpuse-
JeM HOJO0HBIe claraeMble U BHIHECEM OOINMI MHOXKHUTENH 38 CKOOKU:
3x, =5~ (3x,—5)=3x, —5—3x,+5=3x, — 3x, = 3(x, — x,). [TockompKy
X, > x,, TO 3HAUEHUE PAa3HOCTH X, — X, HOJOyKHUTeabHO. Ecnuy, —y,> 0,

Toraa y, > y,. loaromy pyuxnus y = 3x — 5 Bozpacraiomas.

C nomoI1s10 GOPMYJIBI MOKHO Y3HATH KOOPAUHATHI TOUEK, B KOTOPBIX
rpaduk QYHKIUY [IepeceKraeT ochb abCIiucce.

Hanpumep, HalifjeM TOYKY nepecedeHus rpadpuxka QyHKIUUN
y=3x — 5 cocbio abcruce. [TocKOIBKY TOUKH, JerKalnye Ha OCH a0CIUCC,
MMeIOT OPANHATHI, PaBHBIE HYJIIO, TO HaZO B hopMyay y = 3x — 5 BMeCTO
nepemMeHHO#t y mopctaBuTh uncao 0. IToxyunm ypasuenue 3x — 5 =0, us

2
Koroporo Haxomxum x. Ilosyuum: 3x = 5, uinm x = 15 . Buauur, rpadur
bysxnum y = 3x — 5 mepecekaeT och abCIHCC B OJJHOI TOYKE C KOOP-
2
punaramu (1 33 0).

C momoIeio (GopMyJIbl MOKHO Y3HATH, IPH KAKUX 3HAUEHHAX apry-
MeHTa 3HaUeHUA PYHKIUH IOJIOKUTEIbHbBI LA OTPUIATEIbHEI.
Hanpumep, HalifeM 3HaYeHNA apTyMeHTA X, IPU KOTOPBIX QYHKIUAA

y= 3x -5 oTpuuIaTejbHa. I[JIH 9TOI'0 COCTAaBUM M DEIINM HEPaBEHCTBO:

3x — 5 < 0. ITonyuyum: 3x < 5, uaum x < lg. 3Ha4uT, PyHKOHUA

Yy = 3x — 5 oTpuUIIaTeIbHA [IJId BCEX X, IPUHAJIEKAIINXK YHUCIOBOMY IIPO- ‘,
2
MeXYTKY (—0; 1-).
yIRY (05 1) y
®
@
T~ 1. ITouemy ¢ HOMOIIBIO (JOPMYIIEI MOYKHO 3a1aTh QYHKIUIO?

@ 2. B kaxoMm ciyuae hopmysa 3agaer GyHKIHIO? ] ‘

3. B kaxoM cayuae popMyIa He 3aKaeT QYHKIHIO?

4. Kak ¢ noMoIbio (JopMyJIbl, 3a4a0leil QyHKIUI0, HAUTH ee 00JacTh OIpe-

neneHua?
5. Kax mo s3aflaHHOMY 3HAYEHMIO (DYHKIIMMA HAHTH COOTBETCTBYIOIeEe 3HAUE-
HHe aprymeHTa’?
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Hanpumep, QyHKIUA [IEHLI OT CTOMMOCTH ABJIAETCA BOSPACTAIOIIEH, TaK
KaK IIPU YBeJIMUEHNH IEHB] YBEIMIHBAETCSA K CTOUMOCTb; (DYHKIINA BpEMEHHI
OT CKOPOCTH fABJIAETCSA yOLIBAIOIEH, TaK KaK IPU YBEJUUYEeHUH CKOPOCTH
JIBHIKEHUA YMEHBIIIaeTCA BpeMs, BaTpaueHHOe Ha IIPOX0XK/IeHIe DTOTO Ty TH.

Paccmorpum npumep, Korma yHKIUS HE SABJISAETCS BO3PACTAOIIEH.
B nepBbLii feHb yUeHUK IPoYuTal 15 crpaHuIl, Bo BTOPOii, TpeTuii, ueTsep-
THIN JHY OH HE YATAJ KHUTY, B IIATHIN AeHb npounTas 20 cTpaHuIl, B IIeCToi
nenb — ocrasiruecs 30 crpanun. Torga GyHKINA, 3aar011as KOJIUIECTBO
TIPOYUTAHHBIX CTPAHUIL KHUTH 3a £ [HeH, He ABJIAETCS BO3PACTAIOIIEH:
yBeJINYeHNe KOJINUECTBa AHEH He YBeINUNBAET KOJINUECTBO IPOUNTAHHBIX
cTpaHuI KHUTH. Beab 3a OUH AeHb OH mpounTas 15 crpanui, 3a 2 1ua —
15 crpanum, 3a 3 qusa — 15 crpanu, 3a 4 gaa — 15 cTpauull u Tak gasee.

1. MokeT /1u 0ZHA U TA K€ BeJMUYNHA OBITH 3aBUCUMOI BEJIMUNHON U HE3aBU-
cumoii Besmunnoit? IIpuBeguTe npuMep.

2. Moxxer 11 061aCTh OIpeeIeH!s PyHKIIUH CTOUMOCTH OT IEHEI COZEPIKATE
OoTpUIaTe/JIbHOE YHUCJIO; HYJIb; CMEITaHHOe MOJIOKUTEeJIbHOe yucao?

3. Moser au ogHa u Ta sKe QPYHKOUS OBITH OZHOBPEMEHHO BO3PACTAIOIIEH U
yObIBaoIIeil Ha Beel 061acTH onpeeseHna?

A

18.1. IloxGepure HE3ABUCUMYIO IIEPEMEHHYIO /IJIs1 3aBUCUMOI IIePEMEeHHOMH
KOTOpOH ABJseTcs: 1) mepumerp KBajpara; 2) ImIoIiasb KBajpara;
3) cKOpOCTh ABMIKeHUA; 4) IeHa TOBapa; 5) MepUMeTp IPAMO-
YIoJBbHIKA; 6) 101 b IPAMOYTOJbHIKA; 7) 00beM Ky0a; 8) 00beM
OPSIMOYTOJIBHOIO MapaJijiesIenuiea.

18.2. IloxOepuTe 38aBHCUMYIO IIEPeMEHHYIO [If HE3aBUCHUMOI IIePEMEeHHOI,
KOTOPOH ABJIAETCA: 1) KOMMYECTBEO KYILJIEHHOTO TOBapa; 2) spema
JIBUKEHUS; 3) CKOPOCTD ABUIKEHUS; 4) IepuMeTp KBajpara.

18.3. fIBnaercau pyHKIMeH 3aBUCUMOCTD MEKAY BeIMUNHAMHE: 1) Ipo-
HM3BOAUTEIBHOCTBIO TPY/A U BBIIOJIHEHHOI paboToil 3a HEKOTOpOe
BpeMsi; 2) BBIIOJIHEHHOM paboToi 38 HEKOTOPOE BPeM s U IIPOU3BO/U-
TeJBHOCTBHIO TPY/a; 3) IMEPEMEHHOM X U ee MoayJieM; 4) Mmoxyiem
mepeMeHHOH X U IePeMeHHO x?

B

18.4. Toraxure, 9TO 3aBHCUMOCTS ABIdeTca QyHKIMel: 1) mepumerpa
OSATHYTOJABHUKA, Y KOTOPOTO BCE CTOPOHBI PABHBI, OT [JIMHBL €TI0
CTOPOHBI; 2) MacChl HATH OJUHAKOBBIX AIIUKOB C PPYKTAMHU OT
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Macchl (PPYKTOB, HAXOAANINXCA B OTHOM AIIUKE; 3) CTOMMOCTH Jie-
CATHA OTUHAKOBBIX Kapamxameﬁ OT CTOUMOCTHY OJHOT'O KapaHjaIla;
4) KonuuecTBa YYeOHUKOB Yy y4yamuxcsd OT KOJIMYeCTBa yYaluxcsd.

18.5. Haiigure ob6nacTb onpenenenuda GyHKnuu: 1) mepumerpa MHOTO-
YrOJbHUKA C PABHBIMHU CTOPOHAMU OT AJIMHBI €I'0 CTOPOHBI; 2) co-
CTOAHUSA BOJBI OT TEMIIEPATYPHI.

(o

18.6. Kakue u3 cienyonux (QYyHKIHNA BO3pacTamllue, a Kakue yObI-
Baroirye: 1) 3aBUCHMOCTD [JINHBI CTOPOHBI KBaAPATa OT €T0 IIJIOIa-
nu; 2) 3aBUCUMOCTD BDEMEHHU, 3aTPAYeHHOr0 Ha BEITOJHeHIEe Pabo-
THI, OT IPOU3BOJATEIBLHOCTH.

18.7. INanna cTOPOHBI KBaApaTa IPUHUMAET 3HaYEHHUA 2 ¢M < a < 5 cM.
Kakue unciioBble 3HAUEHUsI IPUHUMAaeT: 1) mepuMeTp KBajgpara;
2) nnomanb KBagpara?

18.8. YTo MOKHO CKasaTh mMpo mepuMeTp P KBaApara, IJIUHA CTOPOHBL
KOTOPOT'O PABHA ¢ CM, €CJIH:
1)a<4cwm; 2)a > 3 cm; 3)a< 2,5cm;

4)a > 17,5 cm; 5)3cm<a< 5cm; 6)1,25cm< a<1,75cm?

( Ho@o x.;re 00011IeHIe )

18.9. TlonaTme GyHKIMU BOSHUKJIIO B XVH‘B. TloaroToBs-
Te coobIeHre O HeMerkoM Martematuke lordpu-
e Bunbrensmve JleliGauIEe, KOTOPEIA BBET TEPMIH
“GyERIEA”

o’
18.10. ABTOMOGMIB, MOTOIIUKJI, II0€3] 1 MOTOPHAS JIOAKA HAXOLATCI B
myTH ABa daca. Haiijure JINHY IIPONJEHHOTO IIyTH KaKIOT0 M3 '
HUX, €CJIX UX CKOPOCTH COOTBETCTBEHHO paBHbI 80 kM /4, 30 KM/4, .'
65 kmM/u n 12 kM /4. Banuirure GOPMYJIbl 3aBUCUMOCTH [IJTHBL
[POIAEHHOTrO Iy TH (PACCTOAHUA) OT CKOPOCTH ABUIKEHUA. ) ‘

18.11. Mcnionbays popmyry P = 4a, BLIYUCIATE:
1) P, ecnua = 2,5; 15, i 5 2)a, eciu P = 8; 1,6;

18.12. Mcnonbsya hopmyay y = 3x — 9, Haligure:
1) sHaueHue x, upu KoropoM y = 0; 2) sHauenwue y, mpu koropoM x = 0.

M M
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e

OYHKUMA. TPAOUK DYHKUUN

§ 18. ®YHKIIUA

(@ ) ynKuns, HesaBiCKMaR nepemeHHas, apryMeHT, 3aBUCMas nepemerHan, 06nacTb
L) onpeaeneHyis, MHOXeCTBO 3HaueH i, Bo3pacTatoLLan GyHKUMS, yobiBatoLLas GyHKLMS.

@ Yro Takoe ¢yHKLMA, ee rpaduk? Kak HaliTu obnactb onpeaeneHns U MHOXECTBO
3HaYeHWA GyHKLUN?

Paccmo'rpuM BeJIMYUHbI! LIEeHY U CTOUMOCTb. 3'1‘1’1 BeJIMYMHbI B3aUMO-
CBA3AaHBI MeXXJAY CO00il: yBeJIMUeHNe I€HB BeJeT K 00A3aTeIbHOMY
yBeJaudeHno croumocTH. To »ke caMoe MOKHO CKasaTh U IIPO HEKOTOPhIe
JApyTue BequunHbl, Hanpumep, BpeMs ABUKEHUS U CKOPOCTE. deM GoJibiire
CKOPOCTb, TeM MeHbIIIe 6yIeT 3aTpadeHo BpeMeHN Ha IIPOXOsK A€HIE OHOT0
U TOTO K€ IIyTH.

BaBucuMocTb crouMmocT C OT IIEHBI 71 MOYKHO BBIPA3UTh (GOPMYJIOH
C=Fk-m,rae k— xonuuectBo. KaskjoMy 3HAUEHUIO II€HBI COOTBETCTBYET
eJMHCTBEHHOe 3HAaUeHHe croumocru. Hanpumep, upu k = 3 mr.:

ecau m = 50 tr/mrr., T0 C = 150 Tr;

ecau m = 100 tr/mr., T0o C = 300 T}

ecau m = 200 Tr/mrt., To C = 600 Tr.

3aBUCUMOCTb BpeMEHH JBUKEHUS ¢ OT CKOPOCTH U MOKHO BBIPA3UTh
dopmynoii t = 2 , TJe § — AJHUHA npoiigeHHoro myTH. Kavk oMy sHaAUeHIIO
CKOpOCTH COOTgeTCTByeT eIMHCTBEeHHOe 3HaUeHne BpeMenu. Hanpumep,
npu s = 120 km:

ecau v =40 km/4, TOt =3 U;

ecnu v =60 KMm/4, TO t =2 uU;

ecmuv=12xKm/4, 0t =10 4.

B paccMOTpeHHBIX TpIMeEPax KaKI0My 3HAUEHHIO OJHOM IepeMeHHOH
BEJIMYUHBI COOTBETCTBYET eIMHCTBEHHOE 3HAUEHNE APYroil mepeMeHHOI
BeauduHEL. TaKy0 3aBUCHMOCTD OJHOM II€PEMEHHOH BeJINUNHEL OT APYTroi
Ha3bIBAIOT QYHKYUOHALLHOU 3A46UCUMOCTbI0, NN QYHKYUell.

OpHa M3 9TUX Map MepPeMeHHbIX BeJIMUYIH B PACCMOTPEHHBIX IIPIMEPax
ABJIACTCH 3U06UCUMOLL nepemeuuoa, €e HasblBAKT 3HAY€HUEM lj)yurcuuu,
uin pyHKyuei, 1 06bIYHO 0003HAYAIOT OyKBOil y. JIpyras u3 atux map
IepPeMEHHBIX BEJINUNH ABJAETCA He3A8UCUMOLL NepeMeHHOlL, ee Ha3bIBAIOT
apzymernmom 1 00bIYHO 0003HAUAIOT OYKBOIL X.
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B PacCMOTPEHHBIX IIpUMepax CTOUMOCTL U BpeMdA ABUKEHUA —
3aBUCHUMBIE IIepeMeHHbIe; I[[eHa U CKOPOCTh ABUIKEHUA — He3aBUCHUMbIe
nepeMeHHbIe.

PyHKyuell Ha3bIBAeTCA TaKad 3aBUCUMOCTD IIEPEMEHHOMH Y OT Iepe-
MEHHOH X, IPU KOTOPOH KaKJOMy 3HAUEHUIO IIePeMEHHON X COOTBET-
CTBYeT eINHCTBEHHOE 3HAUEHNeE TIEPEeMEeHHOII Y.

Bce snaueHuns, KoTopble IPHHIMAET He3aBUCHMAasA IePeMeHHas, 00-
pasyIoT 061acTh onpeereHus GyHrnun. O61acTs onpeaeseHuA QYyHKITUHT
obosHauawT yepes 6yKBy D.

Tak, B IpuMepe, Te pacCMaTpuBaIach 3aBUCHMOCTb cTouMocTH C oT
1eHbI M, He3aBUCUMAs IepeMeHHas m npuHumasa 3Hadenus: 50; 100;
200. Bce oTu 3HaueHHA 06pasyioT 061acTh onpefenaerus Gyarmnun C.

3asucumas nepemennasa C npuaumaia suayesus 150; 300; 600. Bee
9TH 3HAUYEHUA 06pasyioT MHOKECTBO 3HaUeHUH (QyHKIuu. MHOXKeCTBO
sHavYeHHH pyHKnNN 0003HAUAIOT ueped OyKBYy E.

B npumepe, rge paccMaTpuBaid 3aBUCUMOCTh BDEMEHU ABUIKE-
HUA t OT CKOPOCTH U, He3aBUCHMAad TepeMeHHAA U IPNHUMAIA 3HAUEHNA:
40, 60, 12. Bce sTu 3HaUeHUA 06pasyIoT 00J1aCTh OIIpeAesIeHnd QYHKIIIH £.

3aBucuMas nepeMeHHas t npuHMMAasa 3HadveHud 3; 2; 10. Bece aru
3HaUeHHA 00Pa3yI0T MHOMKECTBO 3HAUEHUH QYHKIINN.

Eciu npu paccMOTpeHUN QPYHKIUY HE YKA3BIBAIOTCA KOHKDPETHEIE
3HAUYEHHNA He3aBUCHUMOU ITePeMEeHHOM, TO 38 06JIaCTH ONIpefeIeHIA PYHK-
LMY IPUHUMAIOT BCE JOIyCTUMbIe 3HAUEHN A He3aBUCHMO [TepeMEHHOH.

Hanpumep, pins @yaxnmn y = 30X JOIYyCTUMBIMY 3HAYEHUSIMUY [I€pe-
MEHHOH SIBJISIOTCH JI00bIe YHCIa, I09TOMY 00JIaCTh OIIpe e IeHI A DY HK I
o 120
y =30 x — YHCIOBOH MPOMEIKYTOK (—o0; +o0); & AJIA PYHKIUK Y = — JO-
x
IIyCTHMMbBIMY 3HAYCHNA MK HEPSMSHHOﬁ FABJIAIOTCA BCE YrCJja, KpoOM€ HYJIA,
TaK KaK JeJIUTh Ha HYJIb HeJIb3d, I09TOMY 00JIaCTh OIIpefeseHuA PYyHKIHT

=120 _ yycnosoit TIPOMEIKYTOK (—o0; 0) U (0; +e0).

i DyHKINA HA3BIBAETCA 603pacmaroujeil Ha MHOKecTBe D Torga )
TOJIBKO TOTZA, KOraa JIo0oMy 6osblieMy (MEHBIIEMY) 3HAUEHUIO apry-
MEHTA U3 9TOr0 MHOKEeCTBA COOTBETCTBYET DoJIbIliee (MeHbIIIee) 3HAUCHIe

\_byHKIHH. y

(  ®ysxnuanpasbiBaerca YyOviearoueil Ha MHOXKecTBe D Torga u TOMBKO
TOrJa, Korga JrboMy 60biIeMy (MEHBIIEMY) 3HAUEHHIO apI'yMeHTa U3
9TOr0 MHOKECTBA COOTBETCTBYET MeHbII1ee (6oIbIee) SHAUCHIE q)ymumn)

¥
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13. Pemure ypasuenue (¢2 + 8t —9) — (¢2— 11t + 10) = 18t — 20:

A.-0,5; B. 2; C. 13 D.1.

14. Yupocrure Beipaskenue —0,8¢(c + 5) — 0,7(10¢ + 5) + 0,8¢2 + 10c¢ — 4:
A.1,6c2—c—1,5; B. = =1,;5;
C.—c—0,5; D.-19¢-17,5.

15. Yupocrure Boipaskenue 81mn® : (24m®n®) u maiigure ero sHaueHue
upu m= 32, n=—%:
A.-12; B.12; C.4; D.—4.

16. UsBecTHO, uT0 2(a + 1)(b+ 1) =(a + b)(a + b + 2).
Haipure a? + b?:

A.1; B. 3; C.4; D. 2.

17. Haiigure suauenve Buipaxkenns (125a° — 25a°) : (5a2%) — (25a%2—2a?) : a
mpua = 5:
A.5; B. -5; C.10; D.-15.

18. IIpeo6pasyiite mpoussegenune (n? — n —1)(n? — n + 1) B MHOrOWIEH
CTaHZAPTHOIO BUJA:

A. 2n%—n; B.n*—-2n%-1;
C.n?+2n*+n+1; D.n*-2n%+n?-1.

19. Haitqure HauGOIbIEe TOJOKUTEIBHOE 11eJI0€ YUCI0, KOTOPOe V0B~
JIeTBOpAeT HepaBeHCTBY 3x(x — 2) — (3x —1)(x + 4) > 8(2 — x):

A.0; B3=1; C.1; D.—2.
20. Pagmoskure Ha MHOXUTENH 3a + 3a2 — b —ab:
A.(Ba-b)(1-a); C.(a—3b)(1 +a);

B.ﬁ(3a —-b)(1+a); D. (3a +b)a—1).

4
<-4 [ Q B ra6anie 1 nokasaresnu norpebienus Buramuna C gaHbl B BUAe

BbIDpaMXeHUud:
Tabauya 1
Bospacr gereit 1—2 roga 3—6 Jer 7—10 ner
Tloxasarexs 58 + (x5y? 652 « 6 T35 78
(s ey 45x%y% 1 (x°y?) 12x5y? : (0,2x%Y) 35x7y° : (0,5x"y?)

1) Haiizure cyrouHble IOKasarTean norpednenus Buramuna C giua
KasK/0ro Bo3pacra, ecin y = 1:

A. 45; 50; 70; B. 45;60; 70;  C. 40; 50; 60; D.45;60;80.
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2) Ha CKOJBKO HPOIEHTOB GOJbINe IOKAa3aTeJlHN HOTpebIeHua
suramuna C gersmu 3—6 JieT or moxasareseil noTpebieHns BUTAMUHA
nersmu or 1 roza o 2 sier?

A.20%; B. 30%; C.10%; D. 25%.

3) Ha ckosbKko OoJIbllle TOKa3aTeayu noTpediieHnd BuTaMuHia C 1eTbMu
7—10 sner, yem nmoxasaresnu y gereinr 3—6 jger?
A.11; B. 10; C.13; D. 12.

22, \Q) U3 19 pmereit 15 mocemiaoT KPy:KOK PYKoOAenus. YNCIeHHOCTD
neTeil, KOTOPBIE MOCEIIAI0T KPYKKHU DYKO/e/IUsA U BOKAJIa, DABHA 3HA-

ueHwnio Beipaskenus 1,9a°¢? + 1,1a°c? + 6 mpu a = —1 u ¢ = 1. CKoabKO
fieTel XOAUT Ha KPYIKOK BoKasa?

A. 6; B. 5; C: 13 D. 4.

23. \) B Teuenne qHA B KHHOTeATPe IIPOIILIO IATH ceancoB. KommuecTso
TIOCETUTEJIeN TUX CEAHCOB JAaHO B JUarpamMme, I/ie X U y — HEKOTODbIe
yucsa (puc. 1).

145
160

Puc. 1

1) Haidigure x, ecau ero sHaueHNe PABHO 3HAUEHUIO BBHIPAKEHUSA

0,5a2%(0,4a% + 70) — 0,2a° npu a = 2:
A.141; B. 140; C.143; D. 144. {’

2) Haiigure y, ecau ero sHaueHMEe PABHO 3HAYEHUIO BBHIPAKEHUS

24a't — a®(1 + 24a®) npu a = —5: ' -
A.125; B.128; C. 126; D. 124. °
3) Haiijure KOJIMYECTBO IOCETUTEICH 38 IATH CEAHCOB:

A.700; B. 680; C. 690; D. 710.

4) Haiingure cpepnee apudMeTruecKoe KOJIUUECTBO IIOcCeTUTeNel 3a
IATH CEaHCOB:
A. 136; B.142; C. 138; D. 140.
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Kak c nomoLipto rpaduika GyHKLMM HaiiTv ee obnacTb y
\ onpesenexHna’?

ITo rpaduKry GyHKIUN JeTKO HAWTH ee 06-
JacTh onpeneneHud. I[ysa sToro Haxo HalTH
abcuucchbl BceX TOYeK rpaduka.

Hanpumep, 061acTs onipeesieHrs QyHKINN, 2-10] I 2 S
usobpakeHHO! Ha pucyHke 21.3, cocTout us -1
uncen —2, —1, 0, 1, 2, o61acTsI0 OIpeeIeHus
yHKRIUY, 1300paskeHHOH Ha pucyHKe 21.4, a,
SABJISETCS UHCJIOBOM IPOMEXKYTOK [—2; 3], Ha pu-
cyHke 21.4, 6 — 4uCIOBOM IIPOMEKYTOK (—o0j +o0).

Kak c nomoLwbto rpaduika GyHKLMM y3HaTb, BO3pac-
TaeT UAK ybbiBaeT GyHKLUMA?

C momorpio rpaduKa TaKKe JETKO YCTaHO-
BUTbH, BO3PACTaeT NJIK yObIBAET (DYHKIINSA.

Hanpumep:

1) dyuKIuA, n300pasKeHHasaA Ha PUCYHKE
21.3, He ABJIsETCS HU BO3PACTAIOIIEH, HU yObI-
BaIOIIel, TaK KaK C yBeJUUeHHEeM apryMeHTa X
(or —1 0 0) sHAYeHHE PYHKINUY HE U3MEHNIIOCH
(He YBeJIMYUIIOCH U He YMEHBITHIOCH), OCTAJIOCH y
PaBHBIM HYJIIO;

2) pyurnud, nsobparkeHHAs HA PUCYHKe
21.4,a, ABIAETCA BO3PACTAIOIIEH — IPU IBUMKE-
HUH II0 Tpad) Ky CJIeBa HANIPABO “IOJHUMAEMCH
BBEPX”;

3) dbyHKIUsa, 300paKeHHAasi HA PUCYHKE
21.4,0, siBisiercs yObIBAIOLIeH — IPU JBUIKEHUN
1o rpauKy cjeBa HAIPaBo “omycKaeMcs BHU3”.

Paccemorpum rpaduk QyHKINT, 1300parkeH- 0 ‘ /
HBII HA pucyHKe 21.5. Puc. 21.4

ITo pucynky 21.5 BugHO, uTO QYHKIIUA, U30-
OpaskeHHad Ha HEM, Ha BCell 061aCcTH ee oIpese-
JIeHUs (—o0; +o0) HE ABJIAETCS HU BO3PACTAIOIIeH,
HU yObIBaOIIeil. JIErKo 3aMeTHUTD, YTO 110 OJHON
JacTyu rpaduxa Ipu ABHIKEHHH II0 HEMY CJIeBa
Hanpaso “omycxkaemcd BHHS”, 110 ZPYyroi —
“mogHuMaeMcs BBepx”. B aToM ciryuae roBopar, -10
YTO Ha IPOMEKYTKE (—oo; —1] pyHKIIMA yOBIBAET,

Ha IPOMEIKYTKe [—1; +eo) GYHKI[IA BOZpACTaeT. Puc. 21.5
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BUTb, MPU KakuUX 3Ha4eHndax aprymeHTa sHadyeHuna q)yHKLIMI/I NONOXWUTENbHbIE MU
OTpI/ILl,aTeJ'IbeIe?

C momornsio rpaduka TaKKe JIETKO YCTaHOBUTD, IPU KAKUX S3HAUEHUAX
apryMenTa 3HaYeHre QYHKIIY DABHO HYJII0, GOJIbIIIE HyJIsi MJIH MEHBIIIe HYJIs.

Hanpumep:

1) sHaueHme GyHKINN, N300paKeHHOI Ha pucyHKe 21.3:

— paBHO HYJIIO IPH X, paBHOM —1 1 0;

— QoJIbIIIe HYJIA IpU X, paBHOM 1 1 2;

— MeHbIIIe HYJIA IIPU X, PABHOM —2;

2) snauenue pyHKIUM, H300paskeHHOM Ha pucynke 21.4 a:

— paBHO HYJIIO IPY X, paBHOM —1;

— GoJIbllle HYJIA HA YUCJIOBOM oTpeske (—1; 3] — ausa sTux 3HaUeHUI
aprymenTa rpadmk GYHKITNT TEXUT RBITITe ocu abermee;

— MEHbIIIe HyJIs Ha YUCJIOBOM OTpesdKe [—2; —1) — [ 9TuX 3HAaUeHU I
aprymenTa rpaduy GyHKIIUY JEKUT HUMKE OCH adCcIuce;

3) sHaueHKe GYHKIUU, H300pa’KeHHOII HA pucyHKe 21.4, 0:

— PaBHO HYJIIO IPU X, PABHOM 4;

— GOJIBIIIE HYJIA HA YMCJIOBOM IIPOMEXKYTKe (—o0; 4) — NJId STUX 3HAUE-
HHUI apryMeHTa rpaguk (yHKIIAN JEXKUT BIIIe 0cu abCIiuce;

— MEHBbIIIe HYJI Ha YUCJIOBOM OTPe3Ke (4; +oo) — I 9TUX 3HAUEHUN
apryMeHTa rpa@uk QYHKIHU JeKUT HUMKE OCH a0CIIuce.

@ Tz pacnonoxeHbl TOUKK rpaduka GYHKLMM, C MOMOLLbIO KOTOPbIX MOXHO yCTaHO-

Kak o rpaduky ysHaTb, 3afaeT OH GYHKLMIO WK HeT?

He m1060it rpaduk sagaet QyHKIIUIO.

Hanpunmep, rpaduru, usobdpaskennsle Ha pucyakax 21.6, a, 0, 8,
(GyHKIUIO He 3a/1a10T.

TTo pucynky 21.6 BugHO, 4TO OAHOMY 3HAYEHUIO IEPEMEHHOM X COOT-
BETCTBYET He OJHO, a4 HECKOJBbKO 3HAUEHUI mepemenHol y. Hanpumep,
x = 0 COOTBETCTBYIOT UeTHIpe 3HAUEHUA IepeMeHHOMH y: —1; 0; 1 u 2
(pue. 21.6, a); x = 1 cooTreTeTRYIOT TRA RHAUCHUS TTepeMerHoif y: 1 o —1
(puc. 21.6, 0); x = 1 cCOOTBETCTBYIOT TP 3HAUEHUA IIepeMeHHoi# y: 1; 2; 3
(puc. 21.6, 6).

Y’ Y
y 3
2] . 2
1 1
-10 x ON 1 x o [1 X
=7 -1
0
9 ) Puc. 21.6 9
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§ 21. TPA®OUYECKHI CIIOCOB 3ATAHUSA ®YHKIINU

@ DyHKLWMA, cnocobbl 3asaHns GYHKLMY, rpadvk GyHKLMKM, rpaduyeckuii cnocob,

abcuycca, opavHaTa.

@) Kak 3aaaTb GYHKLMIO C MOMOLLbIO rpaduka?

DYHKIIUIO0 MOKHO 3a4aTh C IOMOIIBIO 2pAUKA — MHOKECTBa TOUEK
KOOPAUHATHOI IIJIOCKOCTH . TO MHOKECTBO TOUEK MOXKeT ObITh OeCKOHeu-
HBIM U KOHEUHBIM (COCTOUT U3 HECKOIbKUX Touek). IIpu sToM aberuechl
9TUX TOYEK PABHBI 3HAUEHUSIM HE3aBUCUMOM IepeMeHHOH (apryMenTy x),
OpJAMHATEI — 3HAYEHHUAM 3aBUCHMOII IepeMeHHOH (38HaueHn 0 (PyHKIUN Y).

@ Moyemy QyHKLMIO MOXHO 3ajaTb C MOMOLLbIO rpaduKa’?

Hanpumep, 1o rpaduKy, COCTOAIEMY U3 TPEX TOUEK, MOKHO Y3HATH,
TTO apTYMEHTY X = 2 COOTBETCTBYET 3HAUeHUE QYHKIUN i = 2, TOCKOJIbKY
KoopauHaThl Touku A(2; 2) (puc. 21.1).

AprymenTy x = 1 cooTBeTCTByeT 3HaUeHNe QYHKIUA J = 3, TAK KaK
roopauuatel Touku B(1; 3) (puc. 21.1).

AprymeHTY X = —1 cOOTBETCTBYeT 3HaUeHMe DYHKIIMU Y = —1, TaK KaK
KoopauHaThl Touku C(—1; —1) (puc. 21.1).

Ecnu rpadmkom QyHKIIUE ABIAETCA JUHUSA, TO COOTBETCTBYIOIIIE 3HA~
UeHWS APIyMEeHTa U (DY HKIIUU HAX OAAT CJIeAyIommnM o0paszom. Yro0b! HAlTH
norpaduKy QyHKINN 3HaUeHNe (YHKIINY, COOTBETCTBYIOIIEE ADI'YMEHTY 3,
TIPOBOAAT HEPIEHAUKYIAD K ocu Ox, IPOXOJAINHUI Yepes TOUKY ¢ a0CIiuc-
coit, paBHO# uncay 3 (puc. 21.2). 3aTeM HAXOAAT TOUKY [I€PECEUCHUS HTOTO
TepueHAUKYIApa ¢ rpadnKoM QYHKIINHT, B JaHHOM IPUMepe — TOYKy M.
U, HakoHeN, HAXOAAT OPAUHATY 9TOM ToUKHU. [l1a sToro ud rouku M mnpo-
BOAAT MEePHCHANKYAAP K ocu Oy. BHAYUT, apTyMEHTyY 3 COOTBETCTBYeT
3HauYeHHe QPyHKIUKU — YHUCII0 2.

|
—
o}
=t
rot
8

Puc. 21.1 Puc. 21.2
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Tab — 6ab — 21ab® + 18b% = b(Ta? — 6a — 21ab? + 18b?) —
b((Ta? — 21ab?) + (18b2 — 6a)) = b(Ta(a — 3b?) + 6(3b2 — a)) =
b(a— 3b2)(Ta - 6).

Omeem: b(a — 3b? )(7a — 6).

Ilpumep 3. Halizem HamMeHbIIIee [eJI0e UNCIIO, IPU KOTOPOM BEPHO
HepaseHCcTBO (4x — 1)(5 + 6x) — 3x < (2 + 3x)(8x — 1).

Pewenue. Bocrmosb3dyeMcsa IPaBUJIOM YMHOMKEHUA MHOTOUYJIEHA
HA MHOTOYJIEH W CIIOCOOOM DeITeHUs JUHEHHOr0 HepaBeHCTBA € OLHOI
IIepeMeHHOM.

20x — 5+ 24x%— 6x — 3x < 16x + 24x%2— 3x — 2,

11x -5+ 24x2< 18x + 24x% - 2,

11x + 24x? - 13x — 24x2< -2+ 5,

—2x< 3,
x>-1,5.
Pemmenuem HepaBeHCcTBa X > —1,5 ABIAIOTCA
T 1/ > BCeUHCIIa, KOTOPBIe GoJibIire win paBHbl —1,5,
! TO €CTh BCE YMCJIa YUCIO0BOTO Jy4a [—1,5; +eo
Prc. 17.1 e -18 +=)

(puc. 17.1). 3HauuT, HaLMeHbIIIEe II€JI0€
YHCJIO, IPX KOTOPOM BEPHO HEPaBEHCTBO, 9TO
umeso —1.

Omeem: —1.

A

Vupocture Berpaskenus (17.1-17.2):
17.1. 1) (28— 2)(a* — 1) — 22+ 2x%  2)a®— 9a° — (a* — 9)(@® + 3);
3) (x4 5) (P +2)— 10 —x'8;  4)at2—14a" — (a®— 14)(@’ — 1).
17.2. 1)0,5a%¢(a* —'c® + 6) — 0,5a%* — 0,5a%¢c%;
2) 4,8x%y" — (12x%y5 — 6) — 2,4x5y° (2x%y* — 5y + 3);
@).2,56°88(412 — 6¢® — 3) + 1588230 — 10£'919
4) 9a2°b'® — 1,8a'%'% — 0,9a°b°(10a"*b" + 2a°b?).
Haiigure sHauenuA Boiparkenuit (17.3-17.4):
17.3. 1) 15x'7: 2% — 16x* mpu x =-1;  2)-33y°:y*+37y*upuy =0,5;
3) 152°: 26— 16023 npu z = —0,5; 4) 2508 : t>+ 6¢° upwm ¢ = —4.
17.4. 1)0,07a%*: a”" + 0,03a%b° : (ab*) upua="T; b =—-2;
2) 2,5x%y 1 x° - 2,6x¥y : xupu x =-1; y=10;
3)47,3t522 : (t°2) + 2,7Tt%2% : (t*%2%) upu 2 = 0,2; t = -3;
4)-9,4a*°b° : a®* - 0,6a'° - (a"¥)mpua=1;b=-1.
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HpeﬂCTaBBTe anreﬁpanqecxne CYMMBI B BU/Jl€ IPOU3BEIEHUA

17.5—17.7):
17.5. 1) x* + bx—ax —ab; 2) ¥ —cx+bx—be;
3) 22+ z2x — 2k — xk; 4) y* +my — km — ky.
17.6. 1) x'y?+ 8x*— 2y2 - 6; 2) x%y® — 2x% + 5y® — 10;
) —20y? +Tyttad— T3 4) 27 - 9x2 — x%ys + 3y°.

17.7. 1)3a+ax—3b+ 3c —bx + cx;
2)4x + 6b + 4y — by — 24 — bx;
3)ak —18a - bk + Tk + 18b — 126;
4) nx — 4x — 5mx — 100m + 20n — 80.
17.8. PemiuTe ypaBHEHHE:
1) (x +4,5)(6x—1) - (3x + 1,6)(2x — 1) = —3,8x;
2) (3,5 —x)(Tx + 2) + (3,6x — 1)(7 + 2x) = —450;
3)(8x+3)(1-0,9x) + 7,4 = (4x — 5)(1 — 1,8x);
4)498 + (2,7 - 5x)(6x — 7) = (9 — 0,5x)(60x + 1).
17.9. Perure HEpaBEHCTBO:
1) x(x®—4)—x'< 18— x; 2) x% + x(20 — x?) > 24x — 3;
3) x(81 + x%) — x°> 8T — 68;  4) x° — x(47 + x8) > 19 — 45x.

B

17.10. IIposepsore, ecniu A = 5x°+ x*— 9, B=10x%- 5x *+ 1,8, To BBIIIOT-
HSETCS PABEHCTBO:

1)A+8B% 55x% 24x*;
2)-2A+B=-7x*+19,8;

3) 10A + 2B = 70x° — 86,4;
4)-384 —1,5B =-30x5+ 4,5x* + 24,3. m
o’

17.11. JlokakuTe TOKIECTBO:

1) (22— 8x + T)(x + 5) + 3x(x + 11) = x 3+ 35; y

2) (y +9)(10 - 3y + y*) — 0,5y(12y — 34) = 90 + y3; °
3) (2a®2—a +11)(8a — 3) + Ta(-13 + 2 a) = -33 + 16a%; e
4) (13x + 6)(4x?— x — 9) — 5x(2,2x — 24,6) = —54 + 52, N\

17.12. HadinuTe 3HaUEHNE BHIPAKEHUA:
1) (8a3b — ¢*) - (15a°b*) : (3a*b®) — 40a*b? npu a = 0,2; b = 0,5;
¢=-2;2)0,9x%" - (10x%y°2°— 9) : (20x°y°) + 0,40xy mpu x =—1;
y=5;z=1.

1

1

A e
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16.9. PemnTe ypaBHEHHE, PA3IOKUB JIEBYIO YACTH HA MHOYKUTEJIH:

1)x?2-5x+6=0; 2)x?+5x+6=0;

3)x*+x-6=0; 4)x*—x-6=0;

5)x2—-5x+4=0; 6) x2 + 5x + 4 =0.
C

16.10. Pasmo:xkuTe Ha MHOMKHUTEIH CIOCOOOM TPYIIUPOBKU MHOTOUJIEH:
1) 2am — 2bm + 2c¢m + 3an — 3bn + 3c¢n;
2) 3mx + 3nx + 3kx — 2my — 2ny — 2ky;
3) Ttx + Tty + Ttz + 4kx + 4ky + 4kz;
4) 11at + 11ak + 11ap — 9bt — 9bk — 9pb.

16.11. Peurnre ypaBHeHUe, PA3JI0KUB HA MHOMKUTEJH BEIPDAKEHNE, CTO-
fAllee B CKOOKaX:

1) (22— 3x + 2)(x? — Tx+ 12) = 0;
2)(2+38x+xH)(12+ Tx + x?)=0;
3) (1 —2x2+ x)(5 - 10,5x + x?) = 0;
4)(12-Tx+ x?)(5x~1—-6x%)=0.

16.12. Banumure GopMyay HIsS HAXOMKACHU IJIOIIALN DUIYDbI, €CIKU
OHA COCTOWT M3 KBajpaTa, AJNHA CTOPOHBI KOTOPOTO PABHA @ CM, U
JBYyX PABHBIX IPAMOYIOJBHUAKOB, Y KOTOPHIX AJNHA PaBHA @ CM, &
mrupuHa b cM.
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§ 17. TOJKTECTBEHHBIE IIPEOBPA30OBAHUS BBHIPAKEHUI

Bblpa)KeHVIE, npeoGpasosaHme Bblpa)KeHVII;I, MHOTO4NEH, AeﬁCTBMﬂ Hajh MHO-
royneHamu, pasnoxeHve MHOro41eHa Ha MHOXWUTENN.

@ Kak npeobpasosath BbipaxeHne?

ITonarna moxcdecmeo, moicdecmeerno pashule 8blpadcenus, 00Kasa-
meavcmeo moxdecmea, moxoecmeeHHvLe NPeoOPA306AHUS BbIPAHCCHUTL
3HAKOMBI U3 Kypca MaTeMaTuKu 6 Kiacca.

Bs1 3Haere, uto

1) mosxcdecmeom Ha3bIBAETCA PABEHCTBO C IeEPEeMEeHHO11 (IepeMeHHBIMT ),
KOTOPOE BEPHO IIPHU JIIOObIX 3HAYEHUSAX [IEPEMEHHOU (IEPEMEHHBIX )}

2) IBa BBIPAKEHHUA C IePeMeHHON (IepeMeHHBIMY) Ha3bIBAIOTCA
modcdecmeen o paBHbLMU, €CII UX COOTBETCTBYIOIIVE 3HAUEHUS PABHEI
IJIA JTI00BIX 3HAUYEHUH ITepeMeHHBIX

3) moxcdecmeernnvim nNpeodbpa306anHueM 6bLPAKHCEHUSL HABBIBAETCH
3aMeHa OJJHOT'O BBLIPAYKEHUS IPYTUM, TOKIECTBEHHO DABHLIM €MY.

Tarke U3BECTHO, YTO JJIA 00KA3AMENbCMEa MO Aecme BhIIIOJIHAIOT
TOMKJEeCTBEHHBIE IIPe06Pa30BaAHUA:

1) s1eBoii YacTH PABEHCTBA JI0 TEX 110D, IIOKA He IIOJIyYaT ero IIPaByIo YacThb;

2) mpaBoii YacTH PaBEHCTBA JI0 TEX 10D, IIOKAa He IIOJIyYaT ero JIEBYIO 4acTh;

3) 1eBOil M IIPaBOil YacTH paBeHCTBA JO TeX IIOP, IOKA He IOJydaT
OANHAKOBOE BBIPAIKEHUE.

ToxnecTBeHHBIE TPEOOPA30BAHNU A BHIPAYKEHUI PACCMOTPUM Ha IIPHIMepax.

IIpumep 1. YpocTuM BeIpaKeHUE:
4
(5 — 2)(3x* + 2x — 9) 7(; X - 7xj ~ 1620,
Pewenue. [Iya yIpoIeHUs JaHHOTO BEIPAYKEH U UCIIOIB3YeM IIPABUIIO

YMHOX€eHU S MHOTOYJIeHa 1 OJHOYJIeHa HA MHOI'OYJIeH, 3aTeM — IIpUBeJleHre
I'IO]IO6HBIX cJjiaraéMal

(5x — 2)(3x2 + 2x — 9) — 7(§ X% = 7xj— 16x* = 15x* + 102° — 45x — ‘,
- 62— 4x +18 — 42 + 49x — 162° = 18 — 1%, y
Omeem: 18 — x3. oL
IIpumep 2. IIpeacraBum anrebpandeckyio cymmy 7a’b—6ab—21ab® +18b° | ‘
B BHU/JIe TIPOU3BEIeHU A.

Pewenue. YTOOBI IPeNCTABUTh JAHHYIO alre6panvecKyio CyMMy B
BHJIE IPOU3BEAEHNA, BEIHECEM 00N MHOKUTEH 38 CKOOKY M IPIMEHUM
c110co0 IPYIIUPOBKH:
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Ipyrue cocoGbl pasiosKeHNA MHOIOUJIEHA HA MHOMKHUTEIH CBASAHEI C
npuMeHeHHeM (JOPMYJI COKPAIEHHOr0 YMHOKeHNs. ITH (POPMYJIBI OyayT
paccMaTpuBaTheA B b pasjeie.

B HEKOTOPBIX CIIyuaax NPU PA3I0KeHIH MHOTOUJIeHA Ha MHOMKHUTEIN
AJI UCIIOJIB30BAHHU A cmocoba I'PYIIIHPOBKH He XBaTaeT CjlaraeMsbIX.
IToaToMy HEKOTOpHIE CIaraeMble 3aMEHAIOT aIreGpandeckoil cyMMoit.

Hanpumep, pasiosKuM Ha MHOKUTEJN MEOTOWwIeH 22 + 14z + 33. Kak
BUJVM, CTPYIINPOBATH 9TH CIaraeMble B IPYIIIBL C OAMHAKOBBIM YHCIOM
ciaraeMsIX cpasdy He cMoxkeM. I109ToMy OfHO 13 claraeMblX, Hanpumep
14z, npexcraBuM B BuIe cyMMbl: 32 + 11z. 9TO IO3BOJHUT IPUMEHUTH
c1oco6 rpynnuposku. JleiicreuTenbHo, 22+ 14z +33=2" + 112 + 82 + 83 =
=2z(z+11)+ 3(z + 11) = (z + 11)(z + 3).

PagioskeHne MHOro4YIeHA HA MHOKHTEIN MOYXKHO HCIIOJIB30BATH IIPU
pellleHuy ypaBHEHUH.

Hanpumep, peruM ypasaenne y? + 2y — 63 = 0. J1j1s1 9T0ro pasiossum
€ro JIeBYIO 4acTh Ha MHOKUTe H. [Tomydanm:

y* + 2y - 63 = Y- Ty+W-63 = y(y - ) + Wy - 7) =
=(y— T)(y +9), sarem peutnm ypaBuerue (y + 9)*(y — 7) = 0.

IIponsBeseHne ABYX MHOXKHTENEH PABHO HYJIIO, €CJIU XOTA ObI OANH
13 MHOJKHTeJIel paBeH HyIi0. Clie[0BaTeIbHO, IOTYYUM JBA YPABHEHHA:
y—T7=0,mmmy+9=0.Ecany—7=0,T0oy="17; ecin —————
y+9=0, Toy=-9. 3HauuT, ypaBHEHNE UMeEET IBa @ B
KopHsi: —9u 7.

Perrenne npumMepa Ha pasioske e MHOTOWIeHa Ha [
MHOKHUTEJIU CII0CO0OM IPYIIPOBKH ABYMS CIIOCOGAME )
npeacrasieso QR-komom. e

1. B Kakux caydasx Ais PasioKeH!s MHOTOUIeHA Ha MHOMKHUTEIN MOMKHO
NPUMEHUTH CIOCO0 IPYyNIUPOBKU?

2, KakoB ajIrOPUTM DPABJIOMKEHUA MHOTOUYIEHA HA MHOMKHTEIH CIIOCOGOM
TPYIIUPOBKHA?

A
PasioxuTe Ha MHOKHUTENN CIOCOG0M IPYNIIPOBKE MHOI'OUJIEHEI
(16.1—16.5):
16.1. 1) x +xy +a +ay; 2)4+2m+2n+mn;
3)kt+1t—2k—2; 4)ab+ac+ Tb+ Tc;
5)am +an+4m+ 4n; 6) xz +yz — 3x — 3y.
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16.2.

16.3.

16.4.

16.5.

16.6.

16.7.

16.8.

e W

1)9x +xy + 8y + 72;
3)4a —ay — by + 4b;
5)1lay — by — 77a + Tb;

1) 0,5xt + yt + 0,5xk + yk;
3)0,7ax — bx + 0,7ay — by;

5
5) %afaer Eb*bx;

1) 2ax + 3bx + 10a + 15b;
3) Tax + 8ay — 28x — 32y;
5)12,1y — 4,4z + 8yz — 22y%;

1)a —0,25b + 4ax — bx;

3) %ax+ %bx+3a+ 7b;

x? xb
5)4x —5b—" + ;
7) 20xy — 21ab + %xyc = %abc;
9) 2% 4 4% _3gp g
9 27 ’

hru 1Y g5t
;

W% s

Haiigure 3HaYeHNE BBIPAKEHUA:

2)bx —4b + ax —4a;
4) Tax —ay + Tbx — by;
6)13x —ax + 13y —ay.

2) xk + 0,5yk + xt + 0,5yt;
4) gby—ay+ ;bx—ax;

6) %axfawt%bxfb.

2)3my — 2ny — 9m + 6n;
4)48m + 56n — 6am — Tan;
6)0,09t—0,07k + 27at — 21ak.

2)0,6b — 3,5x +1,2by — Txy;

1) 2by -2y 216+ 1623

6) 3by — dnx + 2% — 4%,
xy
8) x — 6a + ?—2ay;

10)‘”’Tm+%—4m—3n;

12)4tx+7kx+t7y+%y.

1) 6x*—6xy +8x+8ympux=-4,y=2;
2)b%+bc+ab+acupua=-1,b=-2,¢c=-0,5;

3)3xy—x3y3f6+2x2y2npnx=g,yz

B

PagssoxuTe MHOTOUJIEeH Ha MHOYKHTEH, HUCIOJIB3Yy A croco® rpynnu-

posxu (16.7-16.8):

1)am +an +ak +bm + bn + bk;
3) mx +my +mz—nx—ny—nz;
5)am —an — ak — bm + bn + bk;

1)a%?+ 2a-15;
3) x2+ 15x + 54;
5) m?+ 15m + 56;
NR2-1Tk+72;

3
o

2)ax + bx+ex+ay+ by+e '
4)ta+tb+tc —ak — bk — ck; ®
6)ax —bx —cx—ay +by +cy.

2) b2+ 3b - 28;
4) y* - 5y + 6;

6) n?—n—110;
8) ¢ — 2¢ — 63.
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§ 16. PA3JIOJKEHUE MHOT'OYJIEHA HA MHOMKHUTEJH
CIIOCOBOM T'PYIIIIHPOBKH

\0) MHOrouseH, pasioxeHne MHOroUIeHa Ha MHOXUTEN, OBLLIMKA MHOXWTENb, Cnocob
! rpyNnN1pOBKN.

@ Kak pasnoxutb MHOTouUNeH Ha MHOXWTENN COCOBOM rpynnMpoBKn?

MoO3KHO I MHOTOYJIEH PA3JIOKUTh HA MHOMKHUTENIN, €CIH HE BCE ero
wJleHbl UMEIT O0muil MHOKUTENb? TaKue MHOIOUIEHBI BCTPEUAKTCA
oueHb yacTo. [l pasiosKeHnsa MHOTOUIeHA HA MHOXKUTEJIN, ¥ KOTOPOrO
He BCe YJIeHbI MMEIOT O0IIUil MHOYKUTENb, BHAUAJE HYMKHO €r0 WIeHb
CIrPYIINPOBATEH TaK, YTOOBI B KaKIOH IPYIIE OKA3AJUCH cJaraeMble C
OBIIIMM MHOMKUTEIEM.

Q Kak pasnoxunu Ha MHOXWTeNn MHorouneH 20a — 4ab + 5¢ — bc?
20a — 4ab 4 5c — be = (20 + 5¢) + (-4ab - bc) = 5(4a + ¢) -

—b{a +¢) = (4a + )5 - b).

BrinosHeHHbIE IpeoGpadoBaHus GbIIN OCHOBAHEI HA IIPUMEHEHUH
IIePEMECTUTENHHOr0, COUeTATEILHOTO U PACIPEeeINTEILHOTO CBOUCTE
CIIOYKEeHUA U YMHOKEHHU .

T'pyHIMPOBKY UJEHOB MHOTOYJIEHA MOYKHO NPOBOJUTEH PA3HBIMU
crocobamu.

ITpumep 1. PasnoxXuM Ha MHOMKHTEIN MHOTOUJIEH, COCTOAINI U3
mIecTy 4JIeHoB: nt — mt — 4t + dbn — 5m — 20.

Pewenue. YeHbl [aHHOTO MHOTOYJIEHA MOYKHO CIPYIIIINPOBATD IBYMSA
criocobammn:

1) nt — mt — 4t + 5n - 5m — 20 = (nt + 5n) — (mt + 5m) — (4t + 20) =

=n(t+5)-m(t+5)—4(t+5)=(+5)(n—m—4).
2) nt — mt — At + bn—5m — 20 — (nt — mt — 4t)+ (5n — 5m — 20) —
=tn-m-4)+5(n-m-4)=(t +5)(n—m—4). "
Omeem: (t + 5)(n —m — 4).

Takum o6pasom, o

[JI5 PABJIOKEeHUA MHOIOUJIeHA HA MHOKHTEIIH CII0CO00M IPYIIITUPOBKY P ‘
HCIIOJIB3YETCH CJIEAYIOIIII aJITOPUTM:

1) Hy»KHO pacupeieINTh YJIeHbI MHOTOUJIEHA B TAKWE TPYIIIHI CIarae-
MBIX, KOTODBIE UMEIOT OOl MHOKUTEIb;

2) BBIHECTH 9TOT OOIUII MHOKHUTEb B KAKIOM I'PYIIIe 38 CKOOKH;
k. 3) BEIHECTH OO MHOYKUTEJb B IOy YeHHOM ajireGpandecKoi cymme.
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15.6. Q HMaubr maorousens: x° — 2x2, x8 + 2x*, 3 — 6x. Cpexu HUX BbI-
NUMINTE MHOTOUJIEHBI, OOIINM MHOMKUTEIEM KOTOPBIX SBJSIOTCS
BeIpaskenus: 1) x%; 2) x — 2.

B

15.7.Pagnokure Ha MHOYKUTEIN MHOTOYJIEHBI !
1) 46(7 — 8a) + a(8a — 7) — (14 — 16a) + (7 — 8a)ab;

2) 3x(by —4) — y(4 — 5y) + (15y — 12) — 3xy(4 — 5y);
3) mn(m — 3n) — m(m — 3n) — n(m — 3n) + 8(6n — 2m);
4) (—gt + k] x— (k - gt) ¥+ (3k - 20)xy — (~2¢ + 3K).

Pemnre ypasaernus (15.8-15.9):

15.8.1) x4+ 6x=0; 2) x2-5x=0;
3)%x+x2=0; 4)%x—x2=0;

2 2_0. _ T2 .
5)x+§x2—0, 6)x — 5 x*=0;

i Rl i _ 1,
NggBtagg® = 8 2% 330
15.9. 1) 2(22 — 5) + 5(22 — 5) = 0; 2) 3(4—z) — T2(z — 4) = 0;
3) 2(0,52 + 5) — 6(5 + 0,52) = 0; 4)28-2)+2-8=0.

15.10. PagnosxuTre HA MHOMKUTEIN MHOTOUJIEHBI:
1) (0,16a + 0,32b)a — (0,64b + 1,28a)b;
2) (0,09a - 0,81b)b - (0,816 — 7,29a)a;
3) (4,9x — 3,43y)xy — (3,43y — 4,9x)x;

4 gab-kja—(k—gab]k—[k—%abjb; m
5) (2,5xy +1,25m) + (1,25m + 2,5xy)y — (1,25m + 2,5xy)x. ‘,
4 4
15.11. PasnoskuTe HAa MHOYKHUTEJIN: ..
1)(%mnx+%mxjfn[%n+2J+%(4+1%n]; )

2) (169abc — 196¢bax) + (13%y — 142yx) — (14%x — 132);
3) (225x%yz® — 289yz) — (15%x?z* — 17%) + (17% — 225x%2%);
4) (450tk® — 225k?) + t(8t%k — 41) — 2[% - tkj 4

03
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Pemnre ypasaennd (15.12-15.13):
15.12. 1) (7Tx - 5)x=1,5-2,1x;

2)(1-8x)x=11,2x—-1,4;

1) 1 _ .
3) (1, Tx - gjx— 1(3-15,32);

6 1
4) (; -1 7] = 25(3,9-0,3x).

15.13. 1) x(14x% — 49x) — 8x(2x — 7) = 0;
2) 9x(125x — 25x?) — x(15x — 3x%) = 0;
3) 9y(0,81y* — 0,9y) = 10y(0,1 — 0,09y);

3.,2_59 =l 2_ 3
4)85’(4 16y) [EAETE

15.14. BBIIOJHATE YMHOMKE
1) (5 +a)(5 - a);
3)(c+T(c-"T);
5) (m +n)(m —

-~
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Hanpumep, B mEorounerne 19(3t + 2k) — a(3t + 2k) + 3b(3t + 2k)
o6muit muokuTenb (3t + 2k). Ilosromy 19(3t + 2k) — a(3t + 2k) +
+ 3b(3t + 2k) = (3t + 2k)(19 — a + 3b).

Wnorga Aus HAXOKIEHUSA O0IMIEro MHOMKUTEA MOMKHO IPUMEHUTH
PaBEHCTBO

a-b=-(b-a).

Hanpumep, B muorounese (9 — ¢®)d + (¢ — 9)m HeT 0ZMHAKOBBIX
MHOMKHUTENEH, HO ecou (¢ — 9) samenuTs Ha —(9 — ¢?), TO MOJSyYUMM MHOTO-
WieH, KaXK/ABIA YJIeH KOTOPOTrO COINEPIKUT OOIuil MHOKUTENb 9 — .
IToaToMy ero MOKHO BBIHECTH 38 CKOOKM:

O-c)d+(E-9m=9-cd—(9-c*)m=(9—c®)(d—-m).

TIpumep 3. Pas3ioykum Ha MHOYKHTEJIN MHOTOUJIEHBL:

D1l(x-1)—x(x—-1)+y(l-x); 2)120yz*2z —y) — 80z(y — 22).

Pewenue. 1) 11(x — 1) —x(x — 1) + y(1 —x) = 11(x — 1) — x(x — 1) —
—yx—1)=(x-1)(11-x—-y);

2) 120yz3(2z — y) — 80z(y — 22) = 120y=z*2z — y) + 802(2z — y) =
=402(2z — y)(3yz + 2).

Omeem: 1) (x —1)(11 — x — y); 2) 402(2z — y)(3yz + 2).

TIpumep 4. Pemium ypaBHeHHUA:
1)0,41x +x2=0;  2) yz(g = y] —5y(y = gJ -o0.

Pewenue. 1) JleBasg yacTs ypaBHEHHUA IIpeACTaBIAET co0Oi ABYUIIEH,
KasKAblH YJIeH KOTOPOTO COAEPSKHUT OJMHAKOBBIN (0OII[MIT) MHOMK M-
Tesib x. B meBoit uactu ypasuenus 0,41x + x? BoiHeceM 3a CKOOKU 06Imit
mHOXKUTeIb X. Torga ypaBuenue npumer Bug x(0,41 + x) = 0. sBecTHO,
UTO 3HAUEHNEe NPOU3BEJeHHUA PABHO HYJIIO TOTAA M TOJBKO TOTAA, KOTJa

OZIVIH 13 MHOKUTeeit paBeH Hyro. [losaromy x =0 niu x =—-0,41. 3uaunr,

ypaBHEHWe uMeeT ABa KopH:: 0; —0,41. m
2) JIeByI0 4acTh ypaBHEHUA yz(g = yj = 5y[y = ;) = 0 mpeoGpasyeM B "

BUI: y2(§ - y] aF Sy(g - y) , 3aTeM BBIHECEM 3a CKOOK U 00N T MHOJKUTEIb ®

y(% - y) . Torga momyuum y(g - y) (y +5)=0. KopaAMU 5TOT0 ypaBHEHIA ) ‘

2
ABISAOTCA uneaa: —5; 0; 3"

Omeem: 1) (~0,41; 0}; 2) {_5;0;§}.
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/ 1. Yro 3HAUHUT “PAB3JIOKUATH MHOIOUJIEH HA MHOMKUTEIH ?
\ 2. Kaxum MoxKeT OBITH OOIIMI MHOMKHUTENb WIEHOB MHOTOUJIEHA (TOJIBKO YHC-

JIOM, OZHOYWIEHOM U TOMY I10f00HOe)?

A
PasiokuTe Ha MHOKHATEIN MHOTOUWIEeHBI (15.1—15.5):
15.1. 1) 2a + 6; 2) 6xy + x; 3)8m —12n;
4) ab - b% 5)c?—c; 6) y* + by.
15.2. 1) 15ab — 8ac + %ad; 2)7gxy+0,9xz* 15x;
3)0,1mn + 2mk — 4m; 4) 12tk — 8tx — Tt;
5) 2 at +0,17ax - 5a; 6)-Sdx+ 2 ay- 214.
4 5 11
15.3. 1) 3ab + 9ac + 27ad; 2)4xy + 8xz — 16x;
3)0,2mn —0,8mk + 1,6m; 4) 9tk — 18tx + 27t;
3 9 2 4 8
5)0,75at + 195 5% 6)—§dx+ gdy—gd.
15.4. 1) 16a%b® — 32ab? + 64abc; 2) 9x3y* — 27x%yz + 54xy?;
34 lﬂ_iéﬁZ. éBZS 2632_274.
3)16abc+32abc 64abc, 4)9xyz+27xyz el

5)0,125m?n® - 0,25mn + 0,625m?n;
6) 328¢%k® + 82t%k? — 246 t3k?;
7) 0,09mSn® + 0,27m3n® — 0,09m®n®;
8) 1,6¢''k* — 3,2tk + 0,8%;
9) 14m* — 49m*nk + Tm’n;
10) —8¢%k%y + 643k® — 43R5,
15.5. 1)12(a +b) — c(a + b) + 5d(a + b);
2)14(m — n) + x(m — n) — 3x(m — n);
3)=1,5(x + y) + x(x + y) —y(x +y) + (x + y);
4) (t+ k) —8x(t + k) —16(¢ + k);
5)(c +d)x—(c +d)y + 5(c + d) + bxy(c + d);
6) 5a(3a — 8) — 3b(3a — 8) + 9ab(3a — 8) — (3a — 8);
) Ty(Tx—y) + x(Tx — y) = Txy(Tx —y) + (Tx ~ y);
8)(a+b)x+y)—x(a+b)—y(a+b)?+(a+bd)>
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B

14.5. Haiigure 3HaYeHIE BHIPAYKEHU:

1) 90a%b? : (18a?b) + 0,14a?b : (Tab) upua=—-5;b=2;

2) 4,95x%y* : (2,2x%y?) — T7x%y* : (0,11x*y*) mpm x = g Y= —%.
14.6. CpaBHUTe 3HAUEHNSA BBIPAIKEHHII:

1) 76a%b? : (38ab) u 3abupua =-2;b=3;

2) —bxy m 105x%y?: (—21x?y) mpu x=0,2; y=T;

3) a’b': (a*h?) ma™d? : (ab*) mpua =—-2; b =-2;

4)33c*d?: (1,1¢*d) u 20cd npuc =0,5;d =-0,1;

5)6a%b : (0,5ab) u 8ab?: (0,2ab)upua=2;b=3;

6)3,5n°m : (Tnm)u 5,7nm*: (19m®*)upun=-1;m=1.
14.7. TokaxuTe TOMXJEeCTBO:

1) (200x*y® — 55x%y?) : (5x3y?) + 11 = 40xy;

2)1,1a —(12,1a%b? — 44a%b?) : (11a%b?) = 4;

3)1,6s%t : (0,04s%t) — 41,225 = -1,22s;

4)(8,4Tn’m* + T7n*m?3) : (7,7n*m?) — 10 =1,1nm.

C
14.8. 1) Haiizure HauMeHbIIlee IEJI0€ YNCIO, YAOBIETBOPAIOIIee Hepa-
BeHCTBY (20x° — 14x%) : 0,2x* > (99x7 — x5) : x6 - 29.

2) Haitgure HauboJibIliee IeJI0e YHUCJIO0, YAOBIETBOPAIOIee Hepa-
BeHCTBY (3621 — 5x10) : 2% — 5 > (72x° + 300x) : 2x.

14.9. \Q) Ilycrs A = (46ab® + 12a°b?) : (2a°b?) — 23ab u B cocraBiser
50% or sHaueHusa A. Hy:XHo 06KIeUTH 000AMHU CTEHY IPAMOYTOJIb-
HOI (pOPMBI, KOTOPAsS UMeeT pa3Mepbl A M X B M 1 COIEPIKUT IBEPh

pasmepom 0,9 M x 2 m. Haiiaure niomans CTeHbI, KOTOPYIO HYIKHO
00KJIENTH 000 M.
o

] )

14.10. Jaus: ogaousnenst: Qyax®; —8yx; 3xy?n®; 4xy; bxay®; —3xy; —9xay®. P
Haiigure 00muii MHOKHUTEIb, BXOGAMINN B KaKIBIA U3 9TUX
OHOYJIEHOB. ) ‘

14.11. BeiHecure 00IUl MHOKUTEJb 38 CKOOKY, MCIOJIb3Ys pacipese-
JINTEJIBHOE CBOMICTBO VYMHOXEHUA:

1) 2a + 2b; 2)xytaz;
3) 8¢ —10d; 4) abc — abd.
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§ 15. PA3JIOJKEHHE MHOTOYJIEHA HA MHOKHUTEJIA
C BBIHECEHHEM OBIIETO MHOJKHUTEJIS 3A CKOBKH

MHorouneH, pasnoxeHune MHOrouneHa Ha MHOXMUTEN, OBLINIA MHOXWTEb.

@ Kak pasnoxutb MHOrouneH Ha MHOXWTeNN?

B mpegpiayinem naparpade Bbl y3HAIH, YTO IPU YMHOKEHUH MHOIO-
WJIeHA HA OZHOWIEH MJIN Ha MHOTOYIEH IOoJydaeTcda MHOrouwleH. MlHorna
pemIaioT oOpaTHYIO 33/ja4y, & UMEHHO: JaHHBIII MHOTOYJIeH IPE/ICTABIIAIOT
B BHJle IPOU3BeJeHNA HeCKOIbKNUX OJHOUJIEHOB 1 MHOTOUJIEHOB, TO €CTh
BBIMIOJIHAIOT PA3L0XHCeHUe OAHHO20 MHOZOYUNEHA HA MHONCUMENLU.

PaccmoTpuM pasioskeHHe MHOTOUJIEHA HA MHOXKHUTENH € IOMOIIBIO
TIPUMEpPOB.

2
Ipumep 1. MuOrOuIEH 8XY — 3 %2 + 1,7x MOXXHO PA3JIOKUTH HA MHO-
SKUTEJH, TaK KaK BCe WIEHBl JaHHOTO MHOTOUJIEHA HMEIOT 00muil MHO-
JKHUTEJB X. II09TOMY, IPUMEHAs PaCIpe/ieINTeIbHOe CBOMCTBO yMHOKE-

2
HUSA, 9TOT MHOYKHTEJb BhIHeceM 3a cKoOKu. [loayunm x(8y — 37 + 1;70);

Omeem: x(8y — %z + 1,7).
IIpumep 2. Paso:xuM Ha MHOYKUTEIN MHOTOUJIEH
14mn? — 49mn® — 35mn*.

Pewenue. KoapduuueHnTH KaXKJ0r0 YjeHa JAHHOTO MHOTOYIEHA —
meJible Yucya, MO9TOMY AJIf HAXOMKIEeHUs 00IIero MHOMKHUTES cHadala
HafeM HauOOJIbIINI 00Nl AeauTe b KOG OUIMeHTOB YJI€HOB MHOIO-
YJjeHa. 3aTeM paccMOTPUM OYKBeHHYIO YacTh. OHA IpeacTaBageT coboit
npoussesenue creneneit. Cpeiu cTeneHei ¢ OMUHAKOBBIM OCHOBAHU-
eM HalIeM CTeleHM ¢ HANMEHBIINMU MOKAa3aTeasiMu. B MHOTOUIeHE
14mn?—49mn?® — 35mn* uucmuo 7 ecTb HAMGOJBIIUH OOITUIH AeJTUTENb YHCET
14;49; 35, a creneHsiMu ¢ HAUMEHBIIMMU IIOKA3aTEeJIAMU ABJIAIOTCS 1M U N2,
TloaTomy oGIuM MHOMKUTEIeM Oy aeT oqHouten 7mn?. Boinecem aTot 06-
Wit MHOMKUTENH 3a CKOOKH. Torga moayunm:

14mn?—49mn3 — 35mn* = Tmn?2 — Tn — 5n?).
Omeem: Tmn?(2 — Tn — 5n?).
TIpaBUIBLHOCTD PA3JIOKEHIA MHOIOUJIEHA HA MHOMKUTEIH MOKHO ITPO-
BEPUTDb YMHOMKEHUEM MHOI'OYWICHd, 3dKJIIOYCHHOI'O B CKOGH&X, Ha OGH.II’II"‘I
MHOYKHUTEJb.

B HeKOTOPBIX MHOTOUJIEHAX OOIIIMM MHOMKHUTEJIEM AJA BCeX UJICHOB
MOJKeT OBITH He OJJHOUJIEH, & MHOT'OUJIEH.
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§ 14. IEJJEHHE OJHOYIEHA U MHOTOYJEHA
HA OJHOYJIEH

9) MHorouneH, Ko3pdULIMEHT MHOTOUNEHa, ileNleH e OHOUNEHa Ha OfIHOUNEH, ieNeHe
MHOro4seHa Ha OAHOuYNeH.

@ Kak OAHOYNEH U MHOTO4Y/leH pa3AennTb Ha OAHOHHEH?

YT00BI pasnenTh OTHOYJIEH HA OXHOYJIEH, CHAYaIa HAJ0 BRIACHUTH,
3almMcaHbl JIN JaHHBIE OTHOUJIEHBI B CTAHJAPTHOM BHUIe. 3aTe€M IPOBe-
PUTH, BXOAUT JU B JeJUMOe KaiKkiad lepeMeHHad, cofepKalnadcsa B Jie-
JITeNe, NpUYeM MOKa3aTe/Ib CTeIeHH HTOH NepeMeHHOM JOJIKeH OBITh
He MEHbIIIe II0Ka3aTells ee CTeleH! B JejIuTele.

IIpy HeBBHIIOTHEHWW NAaHHLIX YCJIOBUIl JleJleHWe OTHOUJIEHOB 6e3
OCTATKA HEROIMOKHO.

IIpu BBINIOJIHEHNY NAHHBIX YCIOBHIl MCIIOIB3YETCA CIeAYIONee PABILIO:

4TOOBI Pas3/leJUTh OJHOUJIEH Ha OJJHOUJIEH, 3alliCAaHHbIe B CTAHIAPT-
HOM BHZle, HYKHO Pas[eIuTh Kod(MpHUIUeHThl U AJIA HepeMeHHBIX IpPHU-
MeHUTb IPaBIIO JeJIeHUA CTelleHell ¢ ONMHAKOBBIMHE OCHOBAHUAMMU.

IIpumep 1. Paspenum ogurounen 40xy® na ogaowren 0,5y2.

OpHOUJIEHB! U IIOKAa3aTelIb 3allUCaHbI B CTAHAAPTHOM Buje. CHauana
euM Koa(MMULMEHTHI, a LISl IePeMEHHbBIX TPUMEHNM IIPABUJIO AeJIeHUS
cTeneHeil ¢ oquHaKOBbIMU ocHOBaHUAMHU. Torga moryuum 40 : 0,5 =80 u
y?: y?=y. Buaunr, 40 xy®: 0,5 y> =80 xy.

PaccMoTpuM JjeleHre MHOTOWIeHA Ha OAHOUJIEH C IOMOII[bI0 IPUMEepA.

Mpumep 2. Pagnenum muorouwies —3,6a?b? + 3a%b + 44a'b* na —4a%.
JIJIs1 9TOro MCIOJIb3yeM MPABUIIO JEJIEHUA CYMMBI Ha YUCIO0: (@ + b) : ¢ =
=a:c+b:c. Yro6bl cyMMy pasfesnTh HA YKCJIO, HAAO HA 9TO YUCIO
Pas3fennuTh KaXxJoe caaraeMoe 1 IOoIyYeHHbIe Pe3yIbTAThI CI0KUTh:

(—3,6a%b? + 3a?b + 44a'd?) : (—4a?b) = —3,6a%b? : (—4a?b) + 3a?b +
+ (~4a%b) + 44a'b* : (~4a?h) = 0,95 — 0,75 — 11a%’.
Omeem: 0,96 — 0,75 — 11a%s. ‘ /

3HauuT, '
®
us L
YTOGBI PasLe/INTh MHOTOUWIEH Ha OHOWIEH, HYKHO KA KABIH WIEH MHO-
TOYJIeHA Pa3/eINTh Ha 9TOT OAHOUIEH 1 ITOJIy Y€HHbIE Pe3YIbTATHI CJIOMKUTD. ) ‘

ITpumenwanue:

1. Eciiyi Ipu e IeHUY MHOT'OUJIEHA HA OJJHOYJIEH IIOJIYYUTCA MHOTOWIEH
(Kax 9T0 OBLIO B PACCMOTPEHHBIX BBIIIE IPUIMEPAX), TO B TAKUX CIAyYadX
TOBOPAT, UYTO MHO20ULEeH Oeaumcs Hayenro Ha 00HoYaeH. OMHAKO 9TO
IIPOMCXOJUT HE BCeT/a.
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Hanpumep, MHOTOUJIEH mn + mp — np AeJHUTCA Ha OLHOUIEH Mn

¢ ocmamiom: (mn + mp — np) : mn =1+ P_ ’i, TaKue BbIPaKeHus
n m
Ha3bIBAIOTCH anrefpandyecKuMu APoOAMU, KOTOpPbIe OyAeM M3ydarh

B 6 pasgeie.

2. IIpu festeHUY MHOTOUJIEHA HA OAHOUJIEH IPEAIIOJIaraeTces, 4To mepe-
MEHHBIE MOT'YT IPUHUMATDL TAKWEe 3HAUEHUS, IIPU KOTOPHIX 3HAUCHUE
JleJIUTeNIs He PABHO HYJIIO.

@ 1. Kakne npeo0pasoBaHUsA MCIOJIB3YIOT IPU HEJI€HHM OFHOUIEHA HA OLHO-
\ wren?

2. Kax pasgeinTs MHOTOUJIEH HA OGHOWIEH?

A

Bormosnaure nenenus (14.1-14.2):

14.1. 1) 46a%b : (2a); 2) 50xy? : (=5y);  3) 14x%y3 : (—Txy);
4

4) 72¢d?: (9¢d?);  5) %azcz: [% ac) 5 6)0,24k%: (5 katj.
14.2. 1) (-20a + 12ab + 18ac) : (-2a); 2) (4,8b — 0,6bc — 1,5bd) : (0,3b);

3 (Eﬁ 32x + %sz : [Exj

) NG \57)
4)(—@nm + @nk @nt] ( @n),
63 (i 21 7

14.3. Vupocrure BHIpasKeHUe:

1) 40x2y : (8x) — b6xy; 2) 2,8ab?: (0,7b) + 1,3ab;
20, (2 ) 1. 1 5.5.(18 2 2)_ §
3) - st [3st +3st, 4)83nm : lgnm 1,9n;

5) 8a2b : (4ab) + 15ac? : (5¢?); 6) 7,5x%y? : (3x%y) — 3,9my : (12m);
7) 2,1ab? : (é bz) ~2,7as? :(% t3];

8)6 c’d: (2 cdj+8 't [5%&2).

14.4. | Hcnonbaya rabmuny 14.1, onpegennre BepHbIE YyTBEPIKAEHUAA:
Tabruya 14.1
A B
13x°: x% + 48, rre x = 2 4Tx" 1 x' + 97, e x = -1
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17.13. Halinure KOpeHb YPaBHEHUA:
1) (x*= 8)(x + 5) =29 — 2x + x*(x + 5);
2) (10 — x5)(7 + x) = 11x — 63 — x5(x + 7);
3)(2+ x)x°— 15x + 41 = (x*— 13)(2 + x);
4)99 — 23x + x8%(x — 9) = —(17 — x8)(x — 9).

17.14. Pemnre HEPABEHCTBO:
D@a?—2x+ 1)< 2+ 22-28;
2)—x8+49< (10— x")(b + x) + 5x7;
3)(x*—4x+8)-5<2x(2,5¢—1);
4)3x(1,1x + 2)> 0,1x(33x + 10) — 6.

C

17.15. Halizgure HauMeHbIIIee I1eJI0e YHUCJI0, P KOTOPOM BEPHO He-
PaBEHCTBO:
1) (22— 8x+5)(x + 3) < x%+ Tx —41;
2)(yP-y+8)4-y) - 2,4<5y*-y*=6y;
3)2°+2,82-2,2>(9—-2—201,2 —z)0 0,222491.5;
4)-2,2x - 7,15 — 0,5x% <&+ x + x2)(055k2w) + x°.

17.16. Haiigure HauboOIbIIEE [[€JI0€ UUCJIO0, IPU KOTOPOM BEPHO Hepa-
BEHCTBO:
D(x—6)~x+ 7' > 87+ x)—1,3%
2) (x°+ 11) - 6x — 15x° < —33 + 3x5(2x° - 5);
8) Tx%(6x°—8) + 44 > 2x(21x"+11) — 21x3;
4) 9x%(10x" — 3) + 135 < 4,5x(20x% — 3) — 27x2.

17.17. Kak usMeHHUTCA ILJIOI[aAb OPAMOYTOJBHNKA, €CJIN €ro AJUHY
YBEJMUYUTH B 5 pas, a MIUPUHY OCTABUTH (€3 N3MEeHEeHUA?

17.18. llena Bumuu paBaa 800 Tr/kr. KakoBa cTOMMOCTh IOKYIIKH,
eciu Kynuiau suinam: 1) 300 r; 2) 500 r; 3) 1 kr 250 r; 4) 2 Kr}

5) 2,5 kr; 6) 2é Kr? 3anonaure Tabaumy 17.1:
4 Tabruya 17.1

Macca Bumsy (K1)

CroumocTs
BUIIHH (TT)

Kak m3MeHHUTCS CTOMMOCTD IOKYIIKY, €CJAU YBEJIUUUTCS Macca
BuInHN? BO CKOJIBKO Pas YBEJIMYNATCA CTOUMOCTD IOKYIIKH, €CIIA
BUIIHY KYIAT B 2 pasa 6oJbIie, B 3 pasa 60abiie?
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IIPOBEPH CEBS!

1. BamuinuTe B CTAHAAPTHOM Brze ogHouleH (3x2y)® - 5y™:
A.135x5y% B.45x7y'"; C.135x%%  D.135x%'.
2. Yupocture Boipaskerue (2ab®)! - (5a™v?)*:
A. 80a'b?**; B. 400a'®h?'; C. 250a'%b'?; D. 400a'?b*.

4 .
3. Yupocrure Beipaskenue 2,5a%b + — a?b* u HaliguTe €r0 3HAUCHNE TP

a=-1,b=-1: %
A.-0,4; B.-2,5; C.0,4; D. 2,5.
4. Bommonuure genenne (24m°n®)? : (12mén)®:
A. %m%z; B. 3mn?; C. 3m?n?; D. %mn‘r‘.
5. IIpu KaKOM BHAUEHHH X 3HAUEHU BEIpAKeHni x% —6x— 116 +x? + x
PaBHBI?
A.1; B.-1; C. 0; D. 6.
6. Haiizgnre o6Imuii MHOKATENb BeIpakeHus 8x °y® — 12x%y3:
A. x3y?; B.2x%y% @ 2x° — 4] D, 4%%y°,
7.Boirecure B Beipaskenun 4n’m?+ 8nm? — 12 n?m?® o6muit MHOKUTEH
3a CKOOKH:
A. 4nm(n®m+ 2n’m?— 3nm?); B. n?m?(4n + 8nm —12m);
C. 4n’m?*(n + 2nm — 3m); D. 4n?m(nm + 2nm — 3nm?).
8. Pemnre ypasaenue (x2 + 5x) — x(x — 5) = 0:
A.0; B. 1'%5: G. 0; 5; D. Her KopHeii.
9. Haligure creneds MHOTOUIeHA 3m® + Tm? — 18 — 3m® + Tm? — 18:
A. 6; B. 5; C. 0; D. 3.
10. IlpeacTasbTe B cCTaHAAPTHOM Brze MuorowieH 6a® + 9ab — 5b” — 8ab — 4b™:
A.6a°+ 17ab - 9b%; B. 6a° + ab + 9b%; Yy
C. 6a®+ ab — 9b%; D. 6a® — ab + 9b2. ‘
11.IIpusenute MmHorounen 3b> + a?b + bab®> + 4a% — bab? — 3b? ' -
K CTAHZAPTHOMY BU/Y U Haligure ero 3uauenue npua =1, b=—1: °
A.5; B.-5; C.-10; D. 10.
; 2 A8
(2m5n4) . (4m3n5)
12. Vopocrure BEIpaskeHne ——————————————— ¢
(2m4 o )10
2 2
AR, BT, G 2.s D. 2m°
n? 2n n? n
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2) -11(4x + 3y) — 92y — 3x);

3)-1,2(5x — 6y) + 1,4(5y — 3x);

4) (x — 4a)(5a + 8x) — (6a — Tx)(3x — 2a);

5) (6¢ + d)(8¢c — 9d) + (-10d + 2¢)(11c — 4d);

6) (gb — 5k)(6k — 0,3b) — (3k + %b)(ﬁb ~1,8k);

1 1 1 1
) (G %= g7y =8x) + (7 y = 5 )(Tx ~8y).
13.8. Haiigure 3HaueHIE BbIDAMKEHU:
1) 8a%(a — 5) —4a(a?— T)upua = 3;
2) b(—=9b% + 1) + 3b(3b* + b) ipu b = —2;
3)(8x —4)(8x + 2) — 24x%— 2 mpu x = 2;
4) (2 + 3)(c —9) — c*(c —6) mpu c = —5.
13.9. Pemwure ypaBaeHme:
1) 3x(x?—8)—3x3=12; 2) (x + 8)(bx — 6) — 20 = 5x2;
3) 18y372y(1 +9y?) =6,5; 4) 53 — 8y(1 — 3y) = 24y>.

13.10. @ IIycte A=6a®—5,B=a,C=a*- 2.

1) Cocrasbre Boipaxkenue A - B — 6C;

2) pemrure HepaBeHCTBO A * B—6-C< 12;

3) yRamKuUTe HauMeHbIIIee [IeJI0e YHUCJIO, YA0BIETBOPSIOIIee Hepa-
BeHCTBY A B —6-C< 12.

B

13.11. Pemmnre HepaBEHCTBO:
1) 0,8x(5x — 0,8) + 0,04x < 4x% - 12;
2) 9x* £0b> 9x(a ~2) — 35
3) (4x — 5)(6 — 3x) — 4 < (1 — 2x)(7 + 6x);
4)(1,8x+ 1)(5x — 1) - 2,2x > 9x2 — 4.

13.12, Torca:iTe TOIACCTDO:
1) (7x — 3)(4 — 8x) + 2x(28x — 26) = —12; r’

2) 1,1x%(x% — 10) — x(1,1x% — 9x) = —2x%

3) (=y° + 5y)2y — 104%(1 + 0,2y°) = —4y*; [/

4)(2,5a + b?)(—4a) + 2a(ba — b*) = —6ab?. .o
13.13. HaiizuTe 3HaueHNE BEIPAYKEHUA:

1)(x—4)(x2+2x—5)—x3npnx=—§; A8

2) (a*—a +9)(2a + 1)—2a3npna=—§;

3) 24y~ 3(8y* ~ 1)(y + 6) npu y = — 2

4) 40m? — (5m? + m — 2)(8m + 3) pu m = %
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§ 13. YMHOKEHHE MHOTOYJIEHOB

0 MHorouneH, K03¢¢MLLVIEHT MHOrou4neHa, yMHOXeHne MHOorovieHa Ha ogHOouYNeH,
YMHOXeHWe MHOro4/ieHa Ha MHOro4eH.

Q Kak BbInOAHATH YMHOXXEHWE MHOro4/ieHa Ha O4HO4/1EH, MHOro41eHa Ha MHoOrouneH?

CHauasia pacCMOTPUM YMHOKeHIe MHOTOYJIeHA Ha OJHOUJIEH.

IIpoussenenuem aeyunena 30a — 7b u oguounena 0,4x ABisgercsa
Beipasxenue (30a — 7b) - 0,4x. Ha ocHOBaHUU pacCIpeeaIUTeJIbHOTO
cBolicTBa yMHOXKeHuA moaydum: 30a + 0,4x — 7b - 0,4x, uan
12ax — 2,8bx. Kak BuUauUM, Ka’sK/AbIH 4jieH AByYJeHa (MHOTOYJIEHA)
YMHOKHUJIN HA OJHOUJIEH U [TOJIyUeHHBIE PE3YIbTATHI CAOMKIUIH.

Iyt yMHOYKEHUA MHOTOUYJIeHA HA OZHOUJIEH MOYKHO HMCIOJb30BaTh
IPaBUIO:

ITOGBI YMHOMKUTH MHOT'OUJIEH Ha OJTHOYJIeH, Ha/l0 YMHOMXUTH HA 3TOT
OJTHOUJIEH Ka’KIbIi YJieH MHOTOUJIeHA U MOJIyYeHHbIe NIPOM3BEeNeHUA
CJIOKHUTH.

Q Kak ymMHOXu1AM MHOrouneH % nm —0,5m? + 7n? Ha ogHouneH —0,3nm?
N

(%nm - 0,5m? + 7n?) - (-0,3nm) = %nm - (=0,3nm) + (-0,5m?) x

x (-<0,3nm) + 7n?- (-0,3nm) = -0,2n°m? + 0,15nm* - 2,1n*m.

ITycrs TpebyeTcs HEPEeMHOKUTD ABa MHOTOWIeHA: @ + ¢ u a? — ¢ + 5.
Wx npoussenenuem 6yger Beipaskenue (a + ¢) - (a® — c¢® + 5).

ITocKoNBKY BHAUEHHEM [JBYUYJIEHA @ + ¢ ABIAETCA UUCJIO, TO 0603HA-
quM ero OykBo# x. VicIobay s pacipesieinTeIbHOe CBORCTBO YMHOMKEHU A,
TOJTYyYUM:

(a+c)a?—c3+5)=x-(a2—c3+5)=x-a?—x-c3+5-x=
=(@a+c)-a?+@a+e)-(-c¥)+(a+c)-5.

HpI/IMeHﬂﬂ elle pas IIPpaBUJI0 YMHOXEHNUA MHOI'OYJIEHa Ha OJHOYJIEH,

MOJIyYUM:
@+ @’ —ae® —ev+ba b

Taxkum o6pasom,
(a+c)a?—c+ 5)=a®+ a% — ac® —c* + ba + be.

Kax BuzuM, B pesysbTaTe YMHOXKEHUSA MHOTOYJIEHOB MOJIYUYHIICT
MHOTOYJIEH, PABHBII aare6pandyeckoil cymMMe IPOM3BELEHUH KaKJOr0o
YJIeHa O/{HOTO MHOT'OUJIEHA HA KAYKIBIH YJIEH BTOPOrO MHOT'OUJIEHA.
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ﬂ.ﬂﬂ VYMHOXEeHHUA MHOT'OYJIEHOB MOYXHO HCIIOJIb30BaTh IIPABUJIO:

9TOOBI YMHOMUTH MHOI'OYJIEH HA MHOTOYJIEH, HAJJ0 YMHOMXUTH KaK-
IBIH 4JIeH OJHOT0 MHOI'OUYJIEHA HA KaYKbIN YIeH APYyTOro MHOTO4YJeHa 1
IIOJIyY€HHBIC IIPOU3BEACHUA CIIOHUTD.

~. Kak Halwam mMHorouseH, paBHblii Npov3BeAeHUo MHorouneHoB 1,5t — 3kt + 2k?
Q " (lk"”J? (1,56 - 3kt + 2k) - [lk—dt) = 0,25kt — 0,5k + %k3 — 66 + 12kt —
6 6

-8kt = % k* - 8,5kt + 12,25kt? - 6.

2, Kak yMHOKUTB ABYWIEH HA ABYyYJIeH?

@ 1. Kax yMHOKHUTH MHOTOUJIEH HA OLHOYWIEH?
3. Kak yMHOMKHTH TPEXYJIEH HA ABYUJICH?

A

3anuIiruTe B BUJe MHOT'OUJIeHOB npoussenenus (13.1—13.6):
13.1. 1)a(a—c+1); 2)—e(m+m-3); 8)5x(x+y?—5);

4) 4y(y + x% - 6); 5) —xy(3y? + 2x); 6) mn(7—m + 8n?);

7) 22xy(4x — 8y + 5xy);  8) —3a*b(2a + 5b — Tab).

13.2. 1) (x — a)(x + y);

4) (¢ —d)(x ~y);
7)(d—4)(t +5);

2)(a +2)(n — m);
5) (a + 2)(b - 3);
8) (k- 6)(7—d).

3) (¢t +s)(b+ k)
6) (4 - b)(5 +¢);

13.3. 1) (x = 7)(x + 8);
4) (2 -b)(b+ 3);
13.4. 1)(b+3)(®*-b-1T);
3)(a+4)(a>+a—2);
5) (3xy — 4)(6 + xy);

2)(9-yNy+5): 3)(a+6)4-a);
5) (10 —c)(9 —¢);  6)(d + 3)(d+11).
2)(2-a)(16 — a + a?);
4)(5-b)(4-b-b%;
6) (4nm + 3)(nm — 8).

13.5. 1) (a®—2a—4)(—a + 5);
3) (—=3c%+ ¢ —9)(5¢ + 6);

13.6. 1) (ab+ 7)(8 —ab);
3) (1,5 — 6nm)(8nm + 2,5);

13.7. VYupocrure BeIpaxkeHue:
1) 8(3n — 2m) — 5(2n — m);

2) (Th — 20)(2 — b + 4b?);
4) (4 - 3d + 2d*)(1 - 7d).

2) (xy + 11)(xy — 12);
4) (9st — 1,6)(10 + 1,85t).
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12.12.

12.13.
12.14.
12.15.

12.16.

12.17.

3)29m’ - 3,8t u 2,8t — 21% m?;
4)1005° + 31> k 1 40k - 92,85".

B
IMokaxknuTe, UTO He 3aBUCHUT OT 3HAUEHMI EPEMEHHbBIX 3HAUCHUE
BBIPAYKEHUS:
1) (50 — 120x + 76y) + (88x — T4y) — (2y — 32x);
2)(8,7a - 5,10+ 13) - (2,9a — 4,2b) + (0,95 — 5,8a).
JloKasKuTe TOXKIECTBO:
1) (11a +12b) - (20a — 34b) + (10a — 45b) = a + b;
2)(22,4x + 31,3y) + (4,9y — 30x) — (35,2y — 6,6x) =y — x.

Yupocrute Boipaxenus (12.14—12.16):

1) (a® — a®+ 6) — (4a® + 8a% - 11);

2) (11x* + 21%° — 43) + (60 — 192° — Tx%);
3)(30b° — 15+ 16) — (17 + 17b + 44b°);

4) (-78 + 17x + 19x%) + (~182 — 39x + 50).

1) (5a® — 4x + 25) + (=31 + 9a® — 3x);
2)(17y + 8b*—11) — (70 — 9b% + 18y);
3)(2,3¢ — 9,123 — 4) — (1023 - 3¢ + 5,9);
4)(0,8t2—20m + 5) — (41 — 3m — 2,4¢?).
1) (xy + 6a) + (6a — z) — (8z + 10xy);
2)(4b — 3cd) — (116 + 20k) + (23 — 19¢d);

3) (2t — mn) + (8nm — 9k) — (~10k + 15¢);
4) (1,8a — be) + (7,7bc — d) - (10,1d — a).

C

QECJII/IA =1,8a%b®— 25a%b?; B=20a’b>—0,7a*0*uC =1,9a%b>+
+ 23a%b?, To 3anonHuUTE TabauIy 12.3:

Tabruya 12.3

A+B+C A-B+C A-B-C C—-A-B
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12.18. Q Wcmonb3ys naruble ns ynpaskHenus 12.17, naiigure anred-
PaMYECKyI0 CyMMY:

1)B-A+C; 2)C-A+B; 3)B-A-C.
12.19. BepHO /111 paBEHCTBO:

1) (a%?z* - 0,3a*b3c?) — (a?b’2* — 9,3a*b’c?) = 9a'b’c?;

2) (Tx%y?z — 8,1xy?2®) + (7,1xy?2® — Tx3y?z) = —xy?2%?

12.20. Ilpu KaKuUX 3HAUEHUAX MEPEMEHHBIX 3HAUEHHE ajreGpamdecKoi
CyMMBbI paBHO 1:

1) (47,52 — 28,9xy") — (19,6x'y — 28,9xy") + (2,7x — 27,9x'y);
2) [8 2 a2 188 a2b2] +(20, 6a’b? - 8 > azsz -

16 15 16
= [2i a%? - 3, laJ ?

15

12.21. JTokasKkuTe TOXKJECTBO:
1) (92 + 11k3t) — (19k3t — 8k't?) + (10k't> + 8k%t) = 9kt
2) (5n*m? — n®*m?) — (Tn’m? + 10n°m?) + (6n°m? + 8n’*m?) = n®*m?2.

12.22. BBIIOJIHUTE JeHCTBU:
af —39 8
[115 : 15,5+ 4,25 39] S ~0,50.

12.23. Hanwummure GOpMyJIy, BEIPAKAOIIYIO JINHY IYTH, IPOHIEHHOTO
aBTOMOOUIIEM 3a b U co ckopocThio 90 kv /u. Haiigure nuny myTu,

ecau b= 3% q.
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12.6.

12.7.

12.8.

12.9.

12.10.

12.11.

9

y
Q EcinA= gaz -4,5uB=2 % a?+ 3,09, To 3anmonHENUTe TAGIN-
ny12.2:

Tabaruya 12.2

A+B B-A A-B

//'
Q BepHo 11 paBeHCTBO:

1) (18,9 — x?) — (5x%— 21) + (7x? — 39,9) = x%;
2) (600° +51,3) + (70 — 62,8b%) — (—2,8b% + 121) = 0,3;

Tyt~ _ _ 2.4 P i,
3) (gy 10,1) (18 3y]+(27,1 gy] v

4) (4,7::2 - 6§] + (33 - 5c2) p (0,702 4 3ij =—c2?
T 9 21

P
[/

Q Yupocrute u HaiifuTe 3HAUCHNE BHIDAKEHUA:
1) (20a™ + Ta®) — (57 + 20a") upu a = 2;

2)(17,3x% — 62) + (3x2 17,3x%) npu x — 5;

1
o5
4 (1% = 11,3y4)+ (6y*+11,3y") mpu y — —%.

3) [821;4 + 9,1) - (2.70% +8,750") rpu b=

IIpu KaKoM 3HAUEHUN IIepeMeHHOH @ 3HaUeHNe BhIPAKeHU PABHO
HYJIIO:

1)(90 — 24,1a) — (15,9a + 86):  2) (4,5 —0,23a) + (-2,9 + 0,13a):
i 5 2
3) (I,Ga + ﬁ) - (0,511 = 3)’ 4)(18,7a - 3) + (27 - 13,7a)?

Haiigure cymmy u padsocTb MHOTOUIeHOB (12.10-12.11):

1) 5x% - 0,18y% u 6,2x2 + Ty?;
2)-10,96 + 43¢ nu 60c + 11,183
3) 76n* — 27,2¢* u 30¢2 — 80n*;
4)88,1x —64m?u 41m? — 8,8x.

1)92y + 8127w 392"~ 10y;
2) 51K+ 10% u 12% 2+ 19k

0
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Manbunk mIpolresl BHU3 K

4
3
L
5y pPeKe, OTIOXHYJI BO3JIe Hee F BEpHYJI-
A \t, MUH ca obparHo. Ha pucynke 2 msobpa-
o 140 180 JKeH rpauk ABUYKeHUSA MaJbunKa.

|
=

Onpe;ermTe, MOJIb3ysCh I‘paq)I/IKOM:
Puc. 2

1) CKOIbKO MEHYT OTABIXAJ MAIBYUK Y PEKH;
2) CKOpOCTH MaJbYNKa Ha MOLbeMe (B KM/1);
3) CKOJIbKO MUHYT 3aHs1jIa X0Ab0a.

1) IMuena meraeT OT yJbs K
s, M mBeTKy u obparHo. Ha mBerke oHa
KaK0e-TO BpeM#A COOMPAeT IIBLIBILY.
PaccToaHue 0T yIbsa 10 IIBETKA PaB-

HO 5 M. Ha pucyHkKe 3 msobpaskeH

: i rpadur 3ABHCHMOCTH DaCCTOSTHHA
10 20 30 40 50 60 70 MEXKy ITYeJION U YJIbeM OT BpeMeHN
-1 ABIKeHus muessl. Oupegenure, Ka-
Puc. 3 KOe DPaCCTOAHHE IIpojeTesa Iruea

sa ncpsoic 40 c.

Ha rpaduxe (puc. 4) ;KUPHBIMU TOUKAMU ITOKAa3aHAa CPEJHECY-
TOYHAS TeMIIepaTypa Bo3ayxXa B ropoge N KaskAblil fAeHb ¢ 15 mo 28
mapra 2016 r. ITo ropusoHTasu yKasbIBAIOTCSA YMCIA MeCANa, IO
BepTUKaJIN — TeMIlepaTypa B rpagycax Ileascus. [yia HaraaaHOCTH
JKUPHBIE TOYKHU COeJUHEHBI JuHuel. OmpenennTe pasHOCTb MEXKIY
HanOOJIbIIeH ¥ HAUMEHBbIIeH CPeIHEeCYTOYHBIMU TeMIepaTypaMu 3a
VKasaHHBII tepuos. OTBeT faiiTe B rpagycax Ilenrbcud.

a

N oA~ O

—

15 16 1718 19 20 21 22 23 24 25 26 27 28
Puc. 4
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. Kakas QyHKIMS HageIBaeTCA AUHEUHOU QYHKYUel?

. IIpuBenuTe NpUMeEpEI TMHEHHBIX QYHKITAM.

. Kakas nuHus saBisiercs rpaQ)MKoM JHMHEeHHON QyHKIun?

. Mosxer siu rpadyuKOM IUHEHHON QyHKIMY OBITh IpaAMasn: 1) mapasiiensHas
ocu aberuce; 2) mapajsiesabHas 0CH OpAUHAT?

Kax HaliTH TOYKH IepecevdeHns rpaduKa JHHeHHON QYHKIMH C OCAMH KO-
opauHat?

®

LAl

A
22.1. SfBnsiercs au TUHENHONU QYHKIUA:
Dy=x+1,9; 2)y=13-x; 3y=x"-5;
Yy=53; 5)y=0,52 8 6)y=-17 +3?

22.2. NananuHeliHas Gyarnua: 1)y=4x—3;2)y=5+2x;3)y="7— %x;
4)y = %x+2. Hatigure y, ecmn x = 0; x =-3; x =9; x = 1,5.

22.3. lana nuHeiHaa Qyurnua: 1) y = 7,2 — 2,4x; 2) y = § + 6x;
3)y= —gx + 7,55 4) y = —4,6x — 1%. Haiigure x, ecnin y = 1;
2
y=-Ly=-35y=5.
22.4. Tlocrpoiite rpaduK QYHKIIAN:
Hy=x+4; 2y=x-2; Ny=T-x; 4)y=-3-x;
5)y=0,6x—1; 6)y=3+2,5x; 7)y=%x+9; 8)y=6—%x.

22.5. Q 1) Pa6orHuk mosryuaer 4500 TeHre 3a KA/ [bIH BBIIIOJIHEHHBII
gakas. Haiinure cyMMy, KOTOPYIO OH IIOJIYUINT 3a BBILIOJIHEHNUE @ 38~
Kaso0B.

2) Ycerpoitcro motpebager 50 BarT sHepruu B yac. Haiinute xKomu-
gecTBO MOTPe6IsieMoil 9HEPIUH YCTPOUCTBOM 3a ¢ 4acoB paboThI.

B
22.6. Iocrpoiite rpadux QyHKIUM, 3aKaHHON dopmynon y = —1 — 3x.
Haiinure o rpadury: 1) 3HaueHME Y, COOTBETCTBYIOIIEE 3HAUCHHUIO X,
pasaomy —3; —1; 0; 1,5; 2;
2) sHaueHwe X, IPY KOTOPOM 3HAUeHMe y paBHO: —4; —2,5; —1; 3,5; 5.
22.7. lpunaanesxkar gu rouku A(-2; —2); B(-1; —1); C(1; 2); D(2; 4)
rpadury pyuaxnuu y =1,5x +1?
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50.

51.

Q B xo/1e XMMHYECKO! peakiun
KOJIMYECTBO HCXOJHOTO BeINeCTBa
(peareHTa), KOTOPOE eI1ie He BCTYIINIIO
B PEaKIIHIO, CO BpeMeHeM IIOCTEIIEHHO
ymeHnbmaercsi. Ha pucyske 5 ara 3a-
BUCHMOCTb [IPEJICTaBIeHA IPaQUKOM.
Ha ocu a6eiuce yrasbiBaeTCcsi BpeMsi
B MUHyTax, IIpoliejiiee ¢ MOMEHTa
Hauaja PeakIuy, Ha OCH OpAuHAT —
Macca OCTaBIIErocsa peareHTa, KO-
TOPBII ellle He BCTYIMI B PEAKIIHIO.
Haiigure, CKOJIBKO rPAMMOB peareH-
Ta BCTYIUJIO B PEAKITNIO 38 4 MUH.

p
2
O Jan rpadux GyHKROIUT Y = —

(puc. 6). >
ITo rpadury OGyHKRIUE HalguTe
MHOJKECTBO 3HAUEHHUU IIepeMeHHON
X, IPU KOTOPBIX (DYHKIUA:

1) mpuHHMaeT HeOTpPHUIATEIbHBIE
3HAUEHU;

2) yobIBaeT;

M

TH

3) IpUHUMAaeT 3HAUEHU s, He MEHbIINe 2;
4) npuHUMaeT 3HaUeHus, MeHbInue (—1).

I4 {

Puc. 6

52.T'paduru aByx QYHKIUN IepecekaroTcss B Toukax A u B (puc.

Haiinure KoopauHaThl ToueK A u B.

Y

Y

By

Puc. 7

7.
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22.8. Q 1) Ilepsbie 2 uaca aBTOMOOMIB €XaJjl ¢O CKopocThio 110 kM /4,
cieAyoiue 3 yaca — Co CKOpocThio U KM/u. Halizure paccrosinne,
MIPOHIEHHOe aBTOMOOMIIEM 38 5 YacoB.

2) Toxkaps 3a epBhIe 4 yaca M3TOTOBUII @ feTaseil 1 3a cIeyrolne
2 u o uarotoBua 25 merasnei B uac. Haiinure obIillee KOJIUIECTBO
eTaJsieil, KOTOpble U3rOTOBUJ TOKaph 3a 6 uacos.

22.9.TlocrpoiiTe rpaduk GYHKIINN, BHIUUCINB KOOPAMHATHI TOUEK [Iepe-
ceueHUsA rpad)uKa ¢ OCAMU KOOPAMHAT:

1)y=5x-15; 2)y=3,8-0,2x; 3)y=-10+ 2,5x;
-_2 ; 15, _909. — 28
4Hy= 7x+1, 5)y 16x 2.2; 6)y F
C

22.10. 1) Haiingure b, ecaiu u3BeCTHO, uTo rpaduk pyHRIMn y =—1,2x +b
mpoxonut uepesd Touky: 1) A(0; 2,4); 2) B(5; —9,6).
2) Haiigute b, ecsiu u3BeCTHO, UTO rpaduk QyHKIUN y = —x + b
npoxonut ueped Touky: 1) C(3; —4);  2) D(—6;9).

22.11. 1) Haiixure k, eciiz u3BeCTHO, uTO rpaduk QyHKIUM Yy = kX + 7
npoxonut ueped Touky: 1) E(—1;1); 2) F(T; 2)
2) HaiizuTe k, eciu U3BECTHO, UTO Y = kx + 3— IIPOXOJUT uepes
Toukry: 1) N(1; 4); 2) M(1; —4).

22.12. Iocrpoiire rpadux dyukmun: 1) y=6x—1;2)y=3-8x;3)y=—4;
4) y = 3,8 u yKayKuTe Bce BHAUEHUA apryMeHTa, AJIA KOTOPLIX
GYHKIMA: a) IOJI0KUTEIbHA; 0) OTPHUIlaTENIbHA.

22.13. \) 1) AiirepuM pelImIa KyIUTh HECKOIBKO KHUT. Y Hee IMeeTca

5000 tr. CKOJIBKO feHeT ocTaHeTcA y AMrepuM, eclau OHA KyIHUT
x kauy 1o 1200 1 karpan?
2) Komnanus paspabaThIBaeT HOBBIM IPOAYKT. B miepBbie Ba Mecs-

1a oHa mpousBoguT 150 eUHUI] IPOLYKIIAY, & 3aT€M YBEJIUIHBAET ‘ /
o6beM mpousBozcTea Ha 70 equnuiy B Mecarn,. Haliure KoamyecTBO '
NPOAYKINY, IPOU3BEACHHON KOMIAHUEH 38 X MECAIEB. s

22.14. TlocTpo#iTe B OAHOM 1 TOM Ke CUCTEME KOOpAUHAT rpadhuku hyHK-
muit: 1)y =8x; y=8x—2;y=8x+1,5;2)y=2x-1,y=—2x—1;
y=x—-1;y=5x-1.

22.15. Kak OTHOCHUTEJIBHO APYT APYTra MOI'YT PACIIOIATATHCH BE IPSAMbIe
Ha IJI0CKOCTU?
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21. okaKure, 4TO TOKIECTBEHHO PABHBI BRIDAKEHUA:

x -2 6x 1 2x — 4
1) - + u ;
¥ +2x+4 X -8 ¥-2 ¥ y2xi4
P . 3 5
2)Za +7a+3 1-2a 3 i 1 .
@ -1 a? +a+1 -1 a-1

22. BelnosiHATE LeHCTBUA HaL APOOAMMU:

4
1) B Loc2a); g) 4, Tx
7d 9x 242
2 4
g3 1, 4) 2743 & . 182
10a®  54° b 7p?

23. TokaKuTe TOKAECTBO:
50° - 10 8 &
a* +2d® -d® -4a-2 (a+1P® (a+1)

24. YupocTure BhIpasKeHHe:

1 3« 2740 By . gy 2ab — 1) Sed® a6 - 1),
50 2t B(x-1) 32q  9ab  Bg

3) 28p' 5 + 1) 3p® : 1 8x3yt : 4xy? : 22 (y + 2)
15¢° 14p? 1q* 13ab>  134%b ab

2n =
25.Ecau x = —— TO HAMUTE BHAUEHNE BEIPDAKEHUA:

l)x—3, 2)2x—4n+i_ 3x -3 _ x-3
2x +n x+2n  2x (2-n)x+n 2x-3n

2 2
26. Haliqure 3HAUEHNE BHIPDAYKEHUA [i + 1) + (f - 1) -2 npux=0,5;
y=4. y y

,I[orcamn're, 4TO IPU AOMYCTUMBIX 3HAYEHUAX nepeMeHHoﬁ He 3aBHU-
CAT OT IIepeMEHHO 3HAUEHUS BBIPAKEHU (27-28):

27.1) [4e “-1]. a___a_,
w2 -1 a+1) a+1 a-1

2) 8a +a—2]' a  _a
a2 -4 @a+2) a+2 a-2
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28. 1) [ +

20a 5-al a+b5_ _5 |
95 _ 42 a+b5) 5 5-a’

c+T7 ¢-17"

2)[2280 +c—7]' c c
¢ — 49 c+ 7
VpaBHEHUS W UX CUCTEMBI

Pemmure ypapaenus (29—31):

29.1) (x + 2)>— (22 + 22) — 22 = 0;
2)(8+x)*—(x*+38%)—-82=0;
3)0,5(0,5 + 2x) + x* — 10 — (x2 + 0,25) = 0;

4)x[x+11]+é—§—[é+x2]:0.
3 9

9
2
30.1)(;:—1] =7l
2 4

2
Y (R REIET: () N (P
2)2 [64+x]— (x Sj,
3) 27 + 25x2 +2,72= 17,29 + 5x(5x — 5,4);
2
L2 o _p 2)_ 4 L1
4)49x 7(x7) 61+[7).

L. x2—(x—T)(x+T7)=5-2(-2- x);
2)121 - (11 — x)(x + 11) = 187 + x(x + 11);

3)x?- 0,3 % - X =(x+0,3)(x—0,3);

4 (x . %J(x+ 0,75)+ 20,75 - 1) = % + 1,5.

32. PemuTe cucTreMy ypaBHeHUI rpad)muecKuM CII0CO00M: (
2,25x+2y=3, 3x—y=5, @
1) 2 -
2x+y=5; 2x+y=10.

33. Haiigure nBa 4ncaa, €CIu:
1) 3HAYEHNEe CYMMBI I€PBOTO YHCJIA, YBEJINYEHHOTO B TPU Pasa, U BTO-
POro Yucia, yBeJIUYEeHHOrO B ABa pasa, paBHO 62, a 3HaUeHNe pasHoC-
TH IIEPBOTO YKCJIa, YMHOKEHHOTO Ha 5, ¥ BTOPOTO UKCIa, YMHOMKEH-
Horo Ha 6, pasuo (—18);
2) 3HayeHMEe PA3HOCTH JBYX UYKCEJ PABHO 3, a 3HAUEHUE UX CYMMbL
pasHo (—7).
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34. 1) HaiinuTe CKOPOCTH JBYX aBTOMOOUJIEH, €CJI H3BECTHO, UTO CKOPOCTh
ux cOnmsKeHus paBHa 173 KM/4, a CKOPOCTD yaasieHus paBHa 17 kv/4.,
2) Haiiure CKOPOCTH TEUEHUS PEKH U COOCTBEHHYIO CKOPOCTH TEILIO-
XO0Jia, eCJIN ero CKOPOCTh II0 TeUeHUI0 PeKN paBHa 47 KM/, a IPOTUB
TeueHnss — 39 KM/4.

35. \') Pemrnre cucremMy ¢ mapamMeTpoM:

1 -2x+5y-7=0, 2) 8x-9y+4=0,
px+3y-1=0; 4x—-py+2=0.

36. ITpu KaKUX 3HAUEHNAX [IE€PEMEHHON X IPUHUMAET HEOTPHUIATEIHbHOE
3HaYeHHUe BhIpaKeHue:

1) 5x — 16; 2)47 —97x;
=1l =2(x=2) 4) x(8 +4)— x2 - 38;
8) (. + 5P —a*— 12x; 6) 20x % = (469%)*?

37. IIpu KaK X BHAUEHUSX IIePeMEHHON y MEeHbIIIe HyJIs 3HAUeHIE PASHOC-
TH ABYX BBIDAKEHHI:

1) y?-16 u 8y +y% 2) 5y + 10y u 17 + 5y%;
3)(1-y)P+13uy*-6; 4)87+y*u(y—3)* - 5?
DyHKIUA

38. ITocrpoiite rpaduk ypaBHeHua: 1) x +y -3 =0; 2) x —y — 3 = 0;
3
By—x+3=0;4)y—x-3=0;5)y+25'=0;6)y— > =03 Ny + =2 =0

39. Banumure GopMysy JTuHEHHON GYHKIHHU, Tpa@uK KOTOPOIl IPOXO-
AT Yepes TOUKH:

1) A(-3; 2) u B(1; -1); 2) M(—4; -2)u K(2; 4);
3) F(-1; 6) u E(1; —6); 4) T(5; 3) u P(—5; —3).
40. JTng kakuWxX 3HAUEHUH TepeMerHall ¥ rpak yparHeHU:
1)2,3x— Ty — 4,6 =0; 2)5x+4y—-9=0;
3)x2+y =0; 4) y=2x%
5)y-— % =0; 6)y+ % = (0 pacroJIoKeH HIKe ocu adc-
nuce?

41. C momomwsio rpaduka GyHKIIHY, 1300pakeHHOT0 Ha pUCYHKe 1, Haii-
nure:
1) o6stacTh ee onpeseseHnd;
2) 3HAUEHNS apTyMeHTa X, AJIsI KOTOPBIX (QYHKIW BO3pacTaer;
3) 3HAUEHUA apTyMeHTa X, AJI KOTOPBIX QYHKIUA yObIBAET;
4) koopauHATH TOueK A, B, C, D;

262






OEBPS/bg107.jpg
5) KOOpPAUHATEI TOYEK IepecedeHna rpaduKa ¢ 0OCAMU KOOPAMHAT;
6) sanumnTe ypaBHeHUsI, rpapUKaMU KOTOPBIX ABJISAIOTCA IPSIMBIE
AB, BC, CD.

42, I'paduKu KaKUX JUHEHHBIX QyHKIWi: y = 4x + 8; y = —5x + 11;
y=4x; y=25x;y="Tx—-0,5; y =-6x — 0,5, y = 1,6x + 2;
y=-9+1,6x;y=x—-4;y=8+6x:

1) nmepecekaorcs; 2) mapajieibHbL; 3) COBIIALAOT?

43. Ina KaKWMxX 3HAYEHUN aprymMeHTa X ABIAIOTCA ITOJOKUTEJbHBIMA
3HaueHUA PYyHKIUU:

1)y=-0,125x+7; 2)y=0,3-0,015x; 3)y=32x-27;
4) y =1000x — 80; 5)y=0,5x% 6) y =—3x3%;
0,3 3
=22 L S
Tg="2 8) 1 N .
44. ITpuraane:xut au rpadury GyHKIUN y = e 4 Toukra:
1) A(0; —4); 2) B(8; =7); 3) C(-8; -1);
4) M(16; 2); 5) K(-16; —2); 6) F(-4; —-2,5)?

45. 3anuinre GOPMYIBbl YeThIPEeX JUHEHHBIX (QYHKINN U IOCTPOTE UX
rpadUKK B OJHO U TOM K€ KOOPAMHATHON! IIJIOCKOCTH , ECJIU USBECTHO,
uTO rpaduK 0gHOI 13 HUX npoxoauT yepes Touku F(3; 0) u K(0; —3),
npyroir — uepes Touku M(—6; 0) u T(0; —6), a rpaduxm Tperbeit
¥ 4eTBePTOil PYHKIMIl mepecekanT OCh OPAUHAT B TOYKE C OPJIUHA-
TOM, paBHO# 6, U mapaiIeJIbHbI, COOTBETCTBEHHO, rpad)mKaM mepBoit
¥ BTOPO# (hYHKITHIA.

46. 3agaiite QopmyJoil JuHEHHYI0 (QYHKIHIO, IpadUK KOTOPOI IIpPO-
xoauT ueped TouKy M(—5; 4) m mapasniesneH rpadury (QyHKIHH

1 5 5
y=1 5 x + 7, u mocrpoiite ee rpaduk. Haligure sHaueHnsA aprymMenTa

COCTABJIEHHON NUHEHHON QYHKIINN, [ KOTOPBIX 3HAYEHUA (PYHK-
muu: 1) mosoKuTeIbHbIE; 2) OTPHUIATeIbHEIE.
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2) mpu a < 0 Bo3pacraer Ha mpoMesKkyTKe (—eo; 0] 1 yOBIBaeT Ha MpoO-
MedxyTKe [0; +oo).
s moctpoeHns rpadukroB GyHKIuM y = 2x? u y = —2x? cocraBuM

Tabauny 25.2.
Tadnuya 25.2

x -2 -1 =L 0 L 1 2
2 2

y=22° 8 2 1 0 1 9 8
2 2

y=-222| -8 -2 " 0 4 =2 -8
2 2

ny =2x%

@ 1) Ucnonb3ys Tabauly 25.2, caMoCToaTeNbHO NOCTPOWATE rpadukm QyHKLWIA y = 2X?
2) Mp¥t OAHMX 1 TeX ke 3HaYeHNAX apryMeHTa CPaBHITE COOTBETCTBYIOLLME 3HAYEH S

OYHKUMIA: 1)y =2 ny =x42) y = %XZ ny = x* (Tabn. 25.3).
Tabauua 25.3

x 4| -2 | A -2 0 L 1 2 4
2 2
y=2x | 32 8 2 L 0 L 2 8 | 32
2 2
y=x* | 16 4 1 L 0 1 1 4 | 16
1 1
1 1 1 1 1
e 2 1 -~ 0 = 1 2 8
Y3 £ 2 8 F 2

ITpu ogHUX ¥ Tex ’Ke 3HAUEHUSAX apryMeHTa 3HAYEHUS DYyHKIUN
y = 2x? B 2 pasa GoJiblile COOTBETCTBYIOIINX 3HAUCHUI PYHRINK Y = X2,

T'padur GyHKmuN y = 2x2 mosyuaercs: us rpadura QyHKIUKN y = x2
C IIOMOIIBIO ero pacmadicehus 60oab ocu Oy B 2 pasa.

Hpn ONHWX WU TeX JKe 3HAUEeHUAX apryMeHTa 3HaueHUdA (QYyHKIUN

1 3
y=35 x% B 2 pasa MeHbIIIE COOTBETCTBYIOIINX 3HAYEHN N QYHKINY y = X2,

1
I'padux pysroum y = 3 x% mostydaercs u3 rpaguxa QyHKnun y = x*
C IIOMOIIBIO ero cacamus 600 ocu Oy B 2 pasa.
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B oxgHO# u TOi1 Ke cucTeMe KOOpAMHAT
nocrpoeHsl rpabuku GQyHKOUi: y = x2, Y

y= %xzny=2x2 (puc. 25.3). : \ |

T'papuxr pysrnum y = ax?(a # 0)
HaBBIBAIOT NAPA60.10L. v

na KPaTKOCTH BMECTO IIPeJJo- \
“ R *\¢21
KeHUA “IOoCTPOUTH mapabosy, KOTO g
paa aBagercda rpaduxroM QYHKOUN s T
5-4-8-2-1

y = x?”, roBOpAT: “IOCTPOUTDH Imapabory

y=x2". Puc. 25.3

B ozHOI 1 TOI Xe ccTeMe KOopAWHAT NocTpoliTe napabosbl, KOTOpble ABAAOTC
rpadvikamut QyHKUUA: y = =X, y = —zxz ny =-2x%

. Kax us napa6oisl y = x* moayauTs napadony: y = —Tx%y= % x*7
. Kak orTHOCHMTENBHO ADYr JpYra pacloJoykeHbl mapadossl y = 25x%

@‘

y=-25x?

3. Ob6BpACHUTE, TTOUEMY OCh OPAMHAT ABJIAETCH OCHIO CHMMETPHM Tapabossr
BUAA Y = ax’.

4. B Kaknx KOODAMHATHBIX UYETBEPTAX pacmoioreHa mapabona: y = 9x%
y=-9x%?

A
25.1. Tlpuragnexut au rpadury QyHKIunA y = 3x? TouKa:
1) A(1; 3); 2) B(0,5; 0,75); 3) C(=2; 8);
4 M(-4;48);  5)P(-1;3,5) 6) K(n: 31%) ? o

25.2. Tlocrpoiire rpaduk pyurnun y = —3x2. ITo rpadpuxy Haiigure u 3a- .
NUIINTE IPOMEXKYTKN BO3PACTAHUSA U yObIBAHUSA (DYHKIIUH.

25.3. TlocrpoiiTe B OZHOIN KOOPAMHATHOMN IJIOCKOCTH rpaduKy QyHKINIA: |/ ‘
Dy=4x*ny= ixz; y=-x*uy= éx“’; 3)y=2x*my=>5x

25.4. C nomompio rpapura yarnuu y = 0,4x? cpaBHUTE 3HAUEHUSA
peipaskenuii: 1) 0,4-3*u 0,4-4%2)0,4-(—2)2u 0,4 - (—3)%

153






OEBPS/bg96.jpg
§25. DYHKIIHA y = ax®(a #0), EE TPA®HK H CBOMCTBA

0 DyHKUWA, rpaduK GyHKLUMK, Napabona, CBOWCTBa QYHKLINW, pacTaxeHKe, cKaTue.
Q Kakumu cBoictBamum obnapaet GyHkuma y = ax® (a # 0) n kak nocTpounTb ee rpaduk?

Brl 3HaeTe, UTO IPU U3YIEHUU CBOMCTB QYHKIINY HAXOLAT €€ 00J1aCTh
oIpeJeIeHNA; MHOYKECTBO 3HAUEHWI ; BHAUEHUS apTyMeHTa, IIPX KOTOPBIX
3HaueHWe (PYHKIUHM DIPUHUMAET IOJOKUTENbHbIe 3HAYEHUA, OTPHUILA-
TeJIbHbIE 3HAUEHUA MK PABHO HYJIIO (HyIU (DYHKIINKA); IPOMEXKYTKHU, Ha
KOTOPBIX PyHKIUA BO3pacTaeT UId yobIBaeT (IPOMEKYTKH BO3PACTAHUA
¥ yObIBaHUA QYHKITNN).

PaccmoTpum cBoiicTBa GyHKIUT y = ax?, tae a * 0.

1) O6sacTsio onpejenenus GyHKuu y = ax? (a # 0) ABAAETCS MHOKE-
CTBO UHCEeJI YHUCTIOBON IPAMOI (—oo; +oo),

CHMBOIMYECKH BaIIUCHIBAIOT: D(Y) = (—o0; +00), miru D(ax?) = (—oo; +o0),
win D(y) = R, nnu D(ax?) = R.

%\ O6bACHNTE, noyemy obnacTblo onpeaeneHus GyHkuMM y = ax? (@ # 0) aBnsetca
NPOMEXYTOK (—0o; +00).

2) MHOXeCcTBO 3HaUeHUI QYHKIUY 3aBUCUT OT 3HAKA YKCJIA A.

¢ Ecuu unciio a — nosoxkurenasaoe (a > 0), To MHOKeCTBOM 3HAUEHU T
byHKRIUN Yy = ax? aBasgeTcA YUCI0BOU syd [0; +w). CuUMBOAMUECKHU
sanucbiBaioT: E(y) = [0; o), miu E(ax?) = [0; 4).

. Ob6bAcHWTe, nodemy nNpu a > 0 419 No6bIX 3HaYEHUI NepeMeHHO X BbINOHAETCA
\ ax> 0.

¢ Ecununcio a — orpunarensroe (a < 0), To MHOKECTBOM 3HAYEHU T
pysRONE y = ax? ABAAETCA YHCI0BOH Iy (—eo; 0]. CuMBoIIIECKH Bamn-

cerBaoT: E(y) = (—; 0], miau E(ax?) = (—; 0].

@®

13 nepBoro u Broporo cBoiicts GyHKImu y = ax? (a # 0) ciexyer, 4To
ee Tpad)K PaCIIOIOMKeH:

¢ 81 u Il KoopauHaATHOM YeTBePTAX (BBIIIE OcK abemuce) mpu a > 0;

¢ B ITT u TV koopimHaTHOI weTRepTAX (HUKe ocn aberuee) mpu a < 0.

3) Haiinem npoMesKyTKHU 3HAKOIIOCTOAHCTBA QYHKIINU.

U3 mepBoro u BTOPOro cBoicTe GyHKmuu y = ax? (a # 0) caexyer, uto
OHA IPUHUMAET:

ObbAcHWTe, Nodemy nNpu a < 0 Ana Nto6bIX 3HaYEHUIA NepemMeHHO X BbINOAHAeTCA
ax*< 0.
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¢ 1pua >0 — TOJBKO I0JOKHUTEIbHEIE 3HAUeHUA Ha (—oo; 0) U (03 +o0);

¢ 1pua <0 — TOJbKO OTpULIATEIbHBIE BHAUEHUA HA (—o0; 0) L (0; +o0).

4) Haiinem nynu GyuKnun. 3Havenne GQyHKunn y = ax? (a # 0) paBuo
HyJito npu x = 0.

Heiicrurensro, npu y = 0 monyuum ax? = 0. ITockonsky a # 0, To
x2=0, unu x -+ x = 0. 3HaUeHHe NPOUBBEJEHUA PABHO HYJIIO, KOTZa
XOTs ObI OAMH U3 MHOKUTEJIEN paBeH Hy110. 3HauuT, X = 0.

st mocTpoenus rpaduKoB QyHKuuil y = x%? u y = —x? cocraBum
rabaumy 25.1.

Tabauya 25.1

x -3 -2 -1 - 0 L 1 2 3
2 2

y=x 9 4 1 = 0 2z 1 4 9
4 4

y=-x*| -9 -4 -1 1 0 1 b1 —4 -9
4 4

Ucnonbaya tabauny 25.1, mocrpoum rpaduru Gysxnuit y = x2 u
y =—x?(puc. 25.1, 25,2).

T'paduku QyHrOUHA y = X% U y = —x* HA3BIBAIOT NAPAGOLAMU .

Ecin mocTpouTs Jpyrue TOYKY, IpUHAAIEKAIINe TpapuKy QyHKINT
y=x?unu y =—x?, T0 yBUAUM, YTO OHY PACIIOJIOKEHbI Ha JINHIH, KOTOPas
IJIABHO COEIUHSET TOUKHU, YiKe TOCTPOEHHbBIE C IOMOIIbI0 Tabautbr 25.1
(puc. 25.1, 25.2).

Uz pucynakos 25.1 u 25.2 sugum, uTo rpadux GyHKIuINA:

1) npu a > 0 y6biBaer HA mpoMeskyTKe (—oo; 0] 1 BodpacraeT Ha mpo-
MexxyTKe [0; +oo);

4 Y ]

Lk ol W
I \ (g2 | Js 14 13 Ja X

|
|
-
EEEELVREY, f VN
‘ / \
[ \
Is 14 372-1“0 3 |
| |
Puc. 25.1 Puc. 25.2
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24.2. HaiifuTe KOOPAUHATHI TOUEK ITepecedeHus ¢ 0cbio Oy IPAMBIX, AB-
ngomuxcsd rpaduKaMu ypaBHeHUH:

)x+y=13; 2x-y=1,T; 3)x+8y=11,2;
4)5x—y=3; 5)8y — Tx=14; 6) 9x + 1,6y = 3.
24.3. Tloctpoiite rpadUK ypaBHEHUA:
Dy=x+5; 2)y=x—4; 3)y="T-2x;
4)x-y=6; 5)3x+2y=1; 6)x+4y=29;
7)3y—-18=0; 8)16 +8x=0; 94-x-y=0.
24.4. Tlocrpoiite rpaduKy QYHKIUN 1 HAWJUTe KOOPAMHATHI TOYKHA X
epeceyeHns:
Dy=x+4umy=6-x; 2)y=7x+9my=38+x;
Nx+ty=3umx—-y=1; 4)3x—-2y=-2 n Tx-5y=—4.
B
Pemure rpaduyecKku cCHCTEMEI ypaBHeHUH (24.5—24.7):
=2x, =—2x, —5x=0, -8x=0,
245, 1)JY=2% gy U= 2% gy [p=5x=0 y F-9%=0
y=2+x; y=x-3; y=x-4; y=—6+x.
= =il -6x=-25, Tx=-18,
24.6. 1)[%*7=9 g9, [\ Qililmmgmp? —°~ g prTx="18
x-y=1; x+y=5; y-x=-5; y+x=0.
+20y=37, -8x=-33, 17x+y=90,
24.7. 1) {FEY 2)4Y v
Sy+x="T; Tx-y=29; y—28x=-110.
24.8. BblfCHATE, CKOJBKO PEIIeHUH UMeeT CHCTeMa YPaBHeHU]
6x+y=0, {y+x:7, x-y=2,
—dx+y=2; y=-x-5; ) 3x-3y—6=0
C

24.9. Haiinure 3HAUEHNE BRIPAsKeHUA TX + 3y, €CTU KOOPAMHATHI TOU-
KH A(X; Y,) ABISIOTCA PelIeHueM CHCTEeMBI yDaBHEeHME:

17x—3y——1, {12y+7x:—4,
2

14x—2y=§; x+24y=—2§;
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35x+2y=T; 24y-5x=-5.

24.10. Vcnionbaysa fannbIe Tabaubl 24.4, mocTpoiiTe rpadyuK JTUHEHHONR

{8y—7x=—5,6, " {10x+12y:7,5,

(hyHKIUHR.
Ta6auya 24.4
x =1 0
y -5 -3

24.11. IocTpoiiTe rpa@uk QyHKIHK y = —2x +
HafiiuTe 3HAUEHUA X, IPU KOTOPBIX UA P
pHUIaTeIbHbIE 3HAYCHUA. -
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s
19. Q Ecin 3HaueHWe BHIDAYKEHUA (

TaBiser 25% 3HAUEHWS @, TO YeMy PaBHO 3HaueHue a?
A. 500; B. 600; C. 700; D. 400.

20. Q

+ 1)~x2npnx:1000-

Tabauya 1

-3 1 1 1
2 = =l L= ,raex=1,y=1
B e | Gr3) (e

HUcnonwsysa rabauiy 1, onpenennre, KaKKe U3 IPUBEJEHHBIX YTBEPK-
JleHU# BepHBI:

1.A+2B=0;
2.A-B=-1;
3.0,5A<|B;
4.|JA+B|>1.
A. 3); 4); B. 1); 3); C. 2); 3); D. 1); 4).
-~ 5
21. Q 3HaueHNe BEIPAKEeHNA 2Ry 21 +yupuy =13 B0 CKOIb-
Ko pas Membme, wem 100: L T ¥ X+ 1

A. B2 pasa; B. B 3 pasa; C. B 4 pasa; D. B 5 pas?

22. Q Iana uncnosas nocaenoBarenbuocTs 20; 32; 18; 42; A; B; 30;

3x 2 -9
18, roe sHaueHNE A pABHO 3HAUEHUIO BEIPAYKEHUA 3 . npu

+ X X
-5 16 - ¢°
y-o -V 4

xX= 7, asHaueHue B PaBHO 3HAYEHUIO BEIPAKEHUA 1 5
U= y- - 25

+28,9mpuy =5.
Haiizure HanMeHbIIlee 3HAUEHNE, MEAMAHY YMCJIOBOTO PAA:
A. Haumenbinee suauenue — 18; meguana — 24;

B. Haumensbiiiee sHaueHue — 12; meauana — 24;

C. Haumewnbiiee 3uauenve — 12; meguana — 22;
D. HaumenbItee 3uauenvie — 16; meguana — 22.
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YIIPAKHEHUA 1NJId IIOBTOPEHUA KYPCA
AJITEBPBI IJIST 7 KJIACCA

Brraucienusa

Brruucaure (1—5):
1.1)0,7-5-37,5;

3)6,3—-10%-0,0073;

5)—240,02 + 7+ 0,02;

48 127 . 9%
62 .16t
3) 25!t . g1% |

625 . 15° . 98
3.1)10*-9*-951;
3)6° + 5%+ T7719;

2.1)

13 3,5
-1
4.1) g AL,
1217 . 419
49%° . 625'°

B2y . (716 ;

1 2
(5] -32% . 1000 - 5°

5)
47 . 0,001 - 25*
5.1) 27% - 17* | 2) 48% - 18* |
. 1) ENShL . ol i
162 - 62 35% - 15°
4 982 - 58% | 5) 123% + 73%
752 - 352 196

6. BeimosiHuTE IEICTBUA:
3

-123-73; 6) T

2)—94-2,1+13700,1;
4)192-(-0,2)° - 0,112;
6) 10*- 3,241 + 7590.

218 . 275 . 495

2) —————;
91l . 3437
1 329 . 125°
813 107 . 258

2) 15* + 14* - 9041;
4) -7+ 8"+ 305.

8110 . 169° |
(13%)% . o718 ?
8 7
4 216° 1257
625° . (6°)*

3 vy

8 _ ol -
%+186-34. e

PAN 4
1)243-( ] -8,75- (2] 10,25 +0,12;

B

2
2) [g) -2,45 - (34 -3 %) +0,05 - 25

2
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“
5
2 3 4
8 2 1 1

1) (ﬁ) 0,5 [3 ;) + [15) (851
7. Haitgure a% ot uucia b, ecom:

1)b=2°-52+200ua=11; 2)b=(-3)-4'+6962mna=>5;

3)b=(0,5)"-28+18'ma=13,5; 4)b=0,2°-5"+6%ua=50.
8. Haiigure 3HaYeHMe BHIPDAYKEHUSA:

1) 5a* - Tb°+ 11c®npua=2,b=-1,c=-1;

2)1,2x°+ 3,9y —6c'upux=-1,y=2,c=-2;
3) 0,00572° + 0,023m?® npu n=—-10, m = 10;

5
3)6,25-( J -0,024-9%+1,552;

4)64t6—2753+125h3npnt=—%,s=%,k=—%

9. CpaBHUTE 3HAUEHUS BBIDAMKEHUI:
4
1) 7%~ (-2 u 103+ 78 2) (—%) +0,729 u 32-52-1,01;
3)(-0,2)%-54m 6*: (11% + 85); 4)4°:(2-5%)u 22-(0,92+ 0,14).
10. Ucnonbays CBOMCTBA CTeIeHell, CPDABHUTE 3HAUEHUS BhIDAKEHUI:
1) 40®° u 20%°;  2) 25°m 1258%; 3)16°m 64%; 4)721°1u 32-12'°,

ToxxgecTBeHHBIE MPeOOPa30OBAHNA BBIPAKEHUN
VupocTure Beipaskenns (11-12):
11.1)(a-5)*+(a+ 7)(5 —a) + 8a;
2)-73+(6+a)+(9-a)a+4);
3) (3a — 4)(9a + 8) — (2 — 27a)(16 — a).

12. 1) (a? - 5)(3 + 2a) — 2a(a® + 4);
2) (2 -3a)® - 4(2 - 9a) + 26a3;
3) (4 +a)’—(a—4)* - 36(2a + 3).
13. [y KaKUX 3HAYEHUI IepeMeHHOH X ABJIAETCA TOXKECTBOM PABEHCTBO:
1) (4m + x)? = 16m? + 24mn + 9n?;
2) (2a — x)* = 4a® — 28ab + 49b%;
3) (x +9n)?> =36m?+ 108mn + 81n?
4) (x — 6b)> = 64a® — 96ab + 36b%?
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14. g kaKUX 3HAYEHUI IEPEMEHHOH Y ABIAETCA TOXKAECTBOM DABEH-
CTBO:

1) (5a — y)? = 2542 — 2ac + 0,04¢%
2)(0,5a +y)?=0,25a2 + 6ab + 36b%
3) (y — 5¢)? =0,64a* — 8ac + 25¢?;
4)(1,4a +y)*=1,96a%+ 16,8ab + 36b?
15. JTokaure, 4TO IPH JIOOBIX 3HAUEHUAX IEPEMEHHOI OT HUX He 3aBH-
CUT 3HAUEHNe BBIPAXKEHN:

1) (8ac — 4)(ac + 5) — 4ac(2ac +9);
2)(15mn - 7)(12mn + 8) — 36mn(5mn + 1);
3) (10x? — 3)(9x% — 2) — 3x%(30x% + 17) + 98x%;
4) (4ded? — T)? + 4 cd¥(14 — 4cd?).

16. Tokaxure, 4T0 IPH JIOOLIX BHAYCHUAX HEPEMEHHbIX 3HAUEHHE BbI-
pasKeHUs PABHO HYJIO:
1) 25x2%(x? — y?) — 25x%(x? + y?) + 50x%y?;
2) (bac — 8)? — (8ac — 5)*> + 39(a?c? - 1).

17. BepHO 7111 pABEHCTBO:
1) (12a - 5)* - 18a(8a — 6) + 12a = 25;
2)17(a—3)>— (4a +1)?— 22(7 - 5a) = a® - 2;

2
3) 9(1) + 1§) —21(2b+ 1) — (3b — 2)2 — 200 = 0;

4) 15(5a + 6)(6 — 5a) + 13(6a — 1)> — 31(17 + 3a?) — 26 = —156a?
18. Vopocrure BEIpaskeHHUe:

1) (8a — 5)(9a + 10) — (12a — 7)(11 + 6a) + 55a;

2) (14a — 3)(15a + 10) — (35a + 2)(7 + 6a) + 162a;

3)(a—3)—(a+ 7)°+30a%+ 120a;

4)(a+5)*+ (6 —a)® +33(20 + a — a?).

Ioxraxxute Tosxgecrsa (19-20):
19.1)(a-m+T7)-(a+m-T)—a*=(m—T7)%

2)(Bx+5-y) Bx+5+y)+y*=(8x+5)%

3) (6x — 8y + 7)) (6x+8y—T7)+ (8y — 7)? = 36x%

4)(9k+ 11+ 2m +n)- (9k —2m + 11 — n) — 9k(9k + 22) + 4m(m + n)=

=121-n2
20.1)4 +(a+b)?-Ta=a(2b—T)+ (a®+ 4 + b?);

2)42+ (B -k} - (2t-T+k)=FE+ 282t — 1) + k- 8(k - 2);

3) 9x% — (3x — 2y)* = 2y(6x — 2y).

2
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Ecau k, = k,, To ypasrenue (k, — k,)x = b, — b, mpumer BuA:
0-x=b,-b,. Torma:

1) ecsin ipu aToM b, = b, TO IONYIUM [Ba YPaBHEHUA: Yy = kK x — b u
Yy = k,x — b, c oIMHAKOBBIME K02(D()UIUEHTaAMHU, TTIODTOMY, TOCTPOUB HX
rpaduKM, MOJYIUM OSHY OIPAMYIO;

2) ecsin ipu b,#* b, To ypasuenue 0 - x = b, — b, He UMeeT penIeHUH.
9T0 03HAUAeT, YTO HET TOUKU, KOTOPAA OJHOBPEMEHHO MPHUHALIEKUT
rpaduxam Qpyurnuit y = kx +b, uy = k,x + b,, 3HAUUT, TPaPUKH
Gbynknuit npu k, = k, u b, # b, He HePeCEKAIOTCA, TO €CTh PACIOIOKEHbL
napaIebHo.

Taxum o6pasom,

~
rpaduKH IMHeRHBIX QYHKIUN, 3aJaHHbIX (hopMyIoii y = kx + b:
— IepeceKaroTcs, ecau Koo UIINEeHTHI IPK X PA3IHUHbIE;
— HapaJiiesIbHBI, eciv Koad@UIMEHTHI IPX X OANHAKOBLIE, a Jrcjaa b
pasHble;

— COBIAZAIOT, ecan KO3 MUIINEHTHI IPU X PABHEIE, 8 b OJNHAKOBBIE.
7

BriBog 0 B3aMMHBIX PACIOJIOKEHHAX rpaduKoB @
nuHe#HBIX GYHKIUI IpuBeseH B QR-koze. EE

1. Moryr au rpaduKy ABYX JUHEHHbIX QYHKIUNT HMETh:
1) TOTBKO O/1HY OBIIYI0 TOUKY;
2) TOJIBKO ABe O0IIIe TOIKH;
3) Hu oxHOM 06UIel TOUKH;
4) Bee obue TOUKH?
2. B KaKoM caydae rpaduKH IHHEHHBIX QYHKIUA Yy = kx +buy=tx +m
(rme k, b, t, m — panuoHAIbHBIE UHCIA):
1) mepecexaroTcsa; 2) mapaaIeNbHbl; 3) COBIAAAIOT?
3. IIpuseaure npUMepsHI ABYX JMHEHHBIX QYHKIUN, rPaQUKU KOTOPBIX:
1) mepecerarTcs; 2) mapajuIeIbHbL; 3) COBIAAAOT.

A
23.1. BelscHUTE B3aMMHOE PACIIOJIOKEHUE IPaduKOB (DyHKI[UIA:
1)y=2x-10uy=2x+9; 2)y=-3x+9uy=-3x+9;
3)y=-5x+6ny=-5x; 4)y=15+4xny=—-4x+3;

5)y=7+283xny=3,2x—-1; 6)y=10xuy=1-10x.
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23.2. Ona nuneiinoit pyuxknuu: 1) y = 8x — 1; 2) y = 3 — 4x;
3) y = —2 + 2x zanumure GopMyLy TaKo# InHeNHHOHN QyHKIHH,
rpaduK KOTOpOIi: a) mapaJjesieH rpaguKy gaHHON QPyHKINHT;
0) mepecekaeT rpaduK JaHHONU (YHKINN; B) COBIIAAaeT ¢ TPadUKOM
ITaHHON QYHKIIUH.

23.3. Ona nuHelinoit pyrumuu: 1) y = 2x — 7; 2) y = 1,4 + 3x;
3)y=x+3,5;4)y=-10,5+ 3x; 5) y = 3x —7 yraxkure QyHKIHIO,
rpaduK KOTOpOI: a) mapaJjieseH rpaduKky JaHHON QYHKINHT;
0) nepeceraeT rpaduk JaHHOM PYHKIINA; B) COBIIALAET C TPAa(UKOM
JaHHOH DyHKIINH.

23.4. 3anumiure GOPMYJIbI ABYX JHHENHBIX QYHKIINHA, FPaUKYA KOTOPHIX :
a) mepecekalorcs; 0) mapaJiesbHbI; B) COBIAAAOT.

23.5. Haligure KOOPAMHATHI TOUEK IepecedeHns rpaduKoB HYHKIUIL:
Ny=-6x+1uy=-5x+9; 2)y=-17+3,4xmy=-1,6x+ 68;
3y=21-9xuy=4x+8; 4)y=16,2+8xuy=-0,8x+7,4;
5)y=1-3xmy=—x-1; 6)y=1+Txuy=06,5x.

B

23.6. Jlokaxure, 4To MepeceKarTes rpadukm QyHKITINA:
Dy=9+xuy=>5x+6; 2)y=-0,5x+13ny=8+ux;
3)y=6x—-5,1uy=9x—-6.

23.7. Tlocrpoiite rpaduKy INHEHHBIX OGYHKIUE U BHIACHUTE UX B3aUM-
HOE PacCIoJIOoKeHne:

Dy=14x+2ny=x+2; 2)y=-x+1,5uy=2x-3;

B)y=T+9x my=—9x-0,9; A)y-——x+2uy=-x-14.
23.8. 3anummuTe HECKOJIBKO (POPMYJI INHEHHBIX QYHKINH, rpad KU KO- m
TOPBIX NTaPAJIJIENIbHEI TPAOUKY QYHKIUN: ‘ /

8
Dy=-4 2y=73; 3)y=0. ¢ o
A
23.9. IloctpoiiTe B OXHOI U TOH Ke KOOPAUHATHOMH IIIOCKOCTH IrpaguKu
GyHKIMI, KOTOPBIE 3ajaHbI (DOPMYJION: |/ ‘
1
1)y=0,5x+bupub=-3;5; 2)y:kx—2npnk:4;—z.

23.10. Banummmre hopMyJry IuHEeHHON QYHKIUA, rpadUK KOTOPOII mepece-
KaeT ock opauHAT B Touke: 1) A(0; —3,5); 2) B(0; —2% ); 3) C(0; %);
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§ 23. BBAHMHOE PACIIOJIO;KEHHE TPAGHKOB
JIMHENHBIX ®YHKIHAI

DYHKUWA, IMHERHas QYHKLWS, FpaduK IMHERHON GyHKLMM, KOOPAMHATHAA MAOCKOCTb,
B3anMMHOe pacnosoxeHne rpa¢v||(oa.

Kak no kosdduLmeHTam k v b ivHeRAHbIX GYHKLMIA Y = kx + b yCTaHOBTL X B3aUMHOe

pacnonoxeHue?

ITocTpouM B OZHOI U TOM K€ CHUCTeMe KOOpPANHAT rpaduKu (DyHKIIUIT:

1)y=—§x+3ny=2x—5;

2)y=1,5x+2;

1
Ny=-3%

1
Zx+2;

y=x+2;

1 1
y——gx—Z, y——§x+2.

1) ITocTpouM rpadUKu IUHEAHBIX (DYHKIINIHA:

2
" y——§x+3ny—2x—5.
A % 3 CocraBum Tabauis! (Tads. 23.1):
y=—§x+3; y=2x-5.
1 & Tabauya 23.1
(o] 2 x |y x|y
[REN DR
3 3 |1 1|-3
TI'padury mepeceKaTca B TOUKE
=9 A(3; 1) (puc. 23.1).
—bals 2) IToctpoum rpad UKy THHEHHBIX
7k XT—J 1
dyrrnouit: y = 1,6x + 2, y =1* +2
Puc. 23.1 ny=x+2.
CocraBum Tabauis! (Tadu. 23.2):
y=1,5x+2; y=ix+2; y=x+2.
Tabauya 23.2
x|y x|y x|y
02 0|2 02
~2 |1 4|3 2|4
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V Bcex stux Qpyaxouii b = 2. Buauo, uTo rpaduKM 9TUX JUHENHBIX
GYHKIUHA TPOXOAAT ueped TOUKY ¢ Koopauuaramu (0; 2) (puc. 23.2).

1
3)Hoc'rponmrpa<1)uxmpymcunﬁ:y=—§x;y= —%x—2; y=—§x+2.

1 1. 1
CocraBum rabaunsl (Taba. 23.3): y = -gx; Yy=—-sx-2;y=—sx+2.

3 3
Tabauya 23.3
xly L x* ¥
0 0 0 |2 0 2
3 |-1 3 |-3 3 i
V reex aTux QYHKIMN k= —% . Kak rupium, rpadmkm amux QyHRImAin

PACIIOJIOKEHBI IAPAJLIeNTBHO APYT APyTY (puc. 23.3).

O6GocHyeM 9TO B 001[eM BU/JE.

Paccmorpum e nuneitnpie ynknum: y = kx +b ny = k,x + b,
r/le x —epeMeHHas, &, k,, b, ub, — panuonansusie uncia. Torpak x +b, =
= k,x + b,. DTO PaBEHCTBO CO/IEPIKUT TIEPEMEHHYI0, TO €CTb ABJIAETCS
ypaBHeHueM. Pemuwm ero. [[1d 9TOr0o mepeHeceM ciaraeMsle, COLep-
JKall[ie X, B JIEBYIO UacTh ypaBHEHUd, uncaa — B npasyio. Ilomyunm:
k,x— k,x=0b,—b,. Beinecem x 3a ckoboku: (B, —k,)x=5b,—b,.

by~ ky
710. IloacraBus ero B ofny u3 popmyay =k x +b miny = k,x +b,, naiinem
3HAUEHHeE Y, 3HAUUT, napy (x; y). [losromy npu k, # k, rpadukn THHEAHBIX
dynxnuit y =k x +b uy=kx + b, nepecexaiorcs B ofHOU TOUKe.

Ecnu k # k,, T0 k, — k,#0, m03TOMY X = — eIMHCTBEHHOE THC-

Q;
y Ly 1 .
5 1.,
4 > 1 42 3T
Y oA <
/. — et A
LT ~ ~
-10[ 712 3
<10 [ 214 o I I e S ™~
/] FI T [ T [ 1 3 F2T]
~3 g
Puc. 23.2 Puc. 23.3
141





OEBPS/bg7a.jpg
A

19.1. Haiigure obJiactb oupejeiesus QyHKIUMU:

1. —ZuE -3 . _x(x-2)

Dy=3x; 2y=3+5 3y=—13; Hy=——
19.2. Haitgure sHauenne QyHKIUN:

1)y=%x +8, ecou x = 1782; 1101; g; 0,3;

2)y= % + 25% x, ecaiu x = 40; 100; %; 8.
19.3. Haiiqure 3HaUueHMe apryMeHTa X [1JIs1 (DYHKIIUH:

Hy= %x+8, ecin y = %; 0,3; 8; 30;

2)y= 3 +25%x, ccmuy = 250,5;10.

19.4. s KaKUX SHAYEHW apryMeHTa X DaBHBI HYJII0 SHAYEHUA PYHK-

oun:
1)y=3x+8; 2)y=5x+1; 3)y =-12x + 18;

4)y=4x-8; 5)y=-2x-8; 6)y=-10x + 2?

19.5. e 1) Bpuraza 3a onuH AeHb codupaeT x Kr Mopkosu. Eciau oHa
6ymer paboraThb ¢ TOM Ke MPOMBBOAUTENHHOCTHIO, TO HAIUIINATE
GopMyay 41 BEIUUCIEHN S MacChl MOPKOBH, COOpaHHOI 3a 5 gHE.
2) ApeHsia TapKOBOYHOrO MECTA [JJI OJHOI'O ABTOMOOHIISA COCTABIIAET
¢ TeHTe B JeHb. Ecu ka K bIii [eHb Ha IaPKOBKe CTaBAT 25 aBTOMO-
Ouieil, TO HAHIIINTE (POPMYJITY AJIS HAXOMLASHIISI O0IIIel CTOMMOCTH
apeHABI IAPKOBOYHBIX MecT 3a 6 nHeil.

B

19.6. Iy KaKMX 3HAUYEHUH apryMeHTa X SABJIAIOTCA IOJIOMKUTEIbHBIMU
3HaYeHUA QyHKIUU:
1)y=0,1x+10; 2)y=-0,1x+10;
3)y=-0,1x-10; 4)y=10,1x-10?

19.7. Insg KakUX 3HAUEHUI apryMeHTa X ABJISIOTCH OTPUIATE]IbHBIMI
3HaueHNd QYHKIINN:
1)y =100x + 4; 2)y=4x+100;
3)y=-2x-8; 4)y=2x+8?
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y2—2y+4 bx 3x -2 5ax x

2
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3
40.2. 4) QL; 7) A 9) 212) - 19) 41 40.3. 1) 170x%y;
6y 13

2
40.4. 2)2 9 =55) 2t o Z‘”‘*”’;9) 8¢ 405.1) ;9“0
3n° c+d 7 nxy x — 3y 5(a + 1)
2
= ) )
3) 4130, 5 “— . 40.6.1) 1,5; 2) 0,1. 40.7. 1) 285, 9y 34, 4y 31 py.
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2(y + 6) 12 9a
2
2) Bepro. 40.17. 1) 1; 2) 1. 40.18.1)~1,6a + 2,68. 41.1. 1) 22 =¥ . 3 %; 5)
3 v b
22l gyx 4121 — ;9 )_ 41.3.1)6;2)12.41.4.1) ;o) 20t ry
2x -1 2(2m + 1) 3 x -y qu
3) 2P gy U416, 1) —12. 41.7. 1) ~2a;
a-b ab 1-y
2 3 2
41.8.1) %; 2) (a?—1)(a* + 1). 41.9. 1) Bepro; @ "2 )
3 1 2 3 i - _ _
32D gy 2 b gy PP rD ey S ;3)3" ifi Tl
4 - 1) 9x(x - 1) g% 3 n? & 8n 202 (n+2)
41.16. 1) BepHo; 2) BepHo. 41.17. 1) a® + 1; 2) 1; 3) —x; 4) a. 41.18. 1) ;; 2)1.

a® +a+1

b - 2a)2
41.19.2)2x (x+y):3) D% 4120.1)1,2.2)12 4121 1) % = -1y = Li2)x=1;
2a + b 6 6 6

L 1 3 1 3x -2
=-1;3)x = =y y = ——;4)x=—1;y=2.41.22. 1- . 41.23.1)1;2) -- . 41.26. 1 5
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YrpaskHeHus A MOBTOPEHHA Kypca aaredpsl A1 7 Kiacca

1. 1) 400; 2) —78; 8) —1; 4) —1,648; 5) —192; 6) 40000. 2. 1) 12; 2) g; 3) 12;

4) 2,5. 3. 3) 31120 4) 2000. 4. 1) 22; 2) 39; 3) 49; 4) 6480. 5. 1) 2; 2) 1 ;3) sm

4)1 g 55)2500;6) 48 400.8.1) 76; 2)—34,8; 3) 18;4)—1.18.1) 27; 2) —44; 3) —370; 4) 1001.

9,2 2 2 6 -
2t 941y Y c) 251y

74 9xt 27:° (x - 1) y+2 n? s 2n

29. 1) 2; 2) 1,5; 3) 10; 4) E 30. 1) -7; 2) 8; 3) —1; 4) —-9. 31. 1) 20; 2) —17;

3) 0; 4) —2. 33. 1) 12; 13; 2) —2; —5. 34. 1) 95 xm/u; 78 xm/u; 2) 43 xm/u;
4xm/1.36.3)[5,5; +e0); 4)[11; +eo); 5) (=005 12,5]; 6)[:;- 5 +o0). 37.1) (=2; +oo); 2) (—o0; 1,7)5

3) (105 +oo0); 4) (—oo; —132 ).39. 1) y= —%x— i; 2)y=x+2;3)y=-6x;4)y=0,6x.
40. 1) (—e0; 2); 2) (1,8; +eo); 43. 1) (=e0; 56);5 2) (—oo; 20); 3) (4; +oo); 4) (0,08; +eo).

45.y=x-3;y=-x—-6;y=x+6;y=—-x+6.46.y=1- x+10— 1) (—8; +); 2) (—=; —8).
67. ITocie msiTOM CTUPKH.
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VyebHOe u3naHue

Aobsuirkacsivosa Anva EcumGerosHa

Kyuep Tarpauna [laBaosna

Kopuesckuii Braguvup Esrensesny

MKymarynosa 3aype AGibIKeHOBHA

ATITERPA

VuebHuK g1 7 KIacca 06111e00pa3oBaTENBHBIX IIIKOJ

Bropoe nsnarme, nepepaboTaHHOE, JOIOIHEHHOE

Pepaxrop C. Havsic
Xynox. pepaxrop I'. Anbaesa
TexH. pegaxkrop /K. BerxbocviHosa
Kopperrop C.Cybebaesa
Komnsrorepuas Beperra A. Korxymosoil

Tocynapersennas nunersus Ne 0000001 Bbizana nsgaTenbCTBY
MunucreperBom 06pasoBanus U Hayku PecuyGinuku Kasaxcran
7 urons 2003 roga
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UB Ne 6442

Tloanucano B meuats 24.06.25. @opmar 70x100'/ . Bymara obcernas.
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ITonyuennas npaMas napaiiaeabHa ocu Ox. y
Ora npamas nepecexaer ock Oy B TOUKe,

opAMHATA KOTOPOIi paBHa 2. B A
3HAYUT, 4YTOOBI MOCTPOUTH IpaduK 2
bysruuu, Hanpumep, y = —2, HaRO UWPO-
-1 0 4 x

BeCTU NPAMYI0, HapajielbHyio ocu Ox u
nepecekamoIryio ock Oy B TOUYKe, OpJuHATA
KOTOpOil paBHa —2.

Puc. 22.4

Ecau k=0, To rpadurom GyHKIUN Y = b ABIAETCSA IpAMAd, TapajlIeb-
Has ocu Ox 1 IPOXOAAIIASA Yepes TOUKY C OPJUHATOM, PAaBHOM UncIy b.

Paccmorpum ciyuail moctpoeHus rpapuka JUHEHHOU QYHKIUHA
y=~kx+b,ecaund=0.BsroM ciryuae GyHKIUA OIPUMET BUA: Y = kx.

Ecan b = 0, to rpadpuk pyHknun y = k npm 11060M 3HAUYEHHHN &
IPOXOJUT uepes Hauaso Koopauuat — Touky O(0; 0).

HeiictBurensHo, npu x = 0, y = kx Becerga pasuo 0.

B Kakux cnydasx OCTaTOMHO MOCTPOWTL OAHY TOUKY, YTOBbI 1306pa3nTh rpaduik
\ NHEeRHOW yHKLMM?

Jna nocrpoenus rpaduka GyHKINY y = kx HAL0 HAUTH

KOOPJMHATHI TOJIBKO 0HO0# Touku, Kpome O(0; 0). y
Hanpumep, noctpouM rpadur Gysrnun y = 5x. Ecin 5
x =1, Tro y = 5. 3HaunuT, IpaAMag, KOTOpad ABIAETCA
rpaduxoM QyHKOHUN Yy = X, IPOXONHUT Yepe3 ABe TOUKH:
0(0; 0) u A(1; 5) (puc. 22.5).
Ecau k=0 wu b =0, to rpadux dpyuxnuu y = 0 co- (o) x
BHIagaer ¢ ochio Ox.
W3 pucynka 22.2 Bugum, uro GyHKOus y = —3x + 2 m
(rze k < 0) ybbIBatoIas, a u3 pucynka 22.3 BUJUM, 4TO Puc. 22.5 ‘/
byurnUa Y = %x + 2 (rge k > 0) Bodpacraroras. '

Ecnu k > 0, To dyEKDuA y = kx + b ABIAeTCA BO3pACTAIOIIEH, eCJIHn o
k <0, To pynrnua y = kx + b — yoObIBalomas. )

Ws dopmyasl y = kx + b caenyer, uro npu x = 0 sHaueHune y = b.
OTO O3HAYAET:

rpadux 1060 TUHENHON QYHKIUY § = kX + b TIPOXOAUT uepes TOUKY,
KOOPAUHATHI KOTOopoit paBHEI (0; b).
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53. Dau rpaduk QyHKI UM Y = g (puc. 8).

YA

Puc. 8

IIpoxoaut ju rpaduK PyHKIUN Yepes TOUKY:

1) A(1; 7); 2) B(—55 —1); 3) C(2; 1); M(-2; —2,5)?

54. Q CroubKo MeTpoB cocrasisier 20% ot 2 km:
A) 200 m; B)250m; C)400m; D) 500 m?

p
55. Q Ha cKOJIBKO OZHOBHAYHBIX YUCEJI MEHBIIIe, UeM ABY3HAUHBIX !

A) na 83; B) ma 82; C) a 92; D) ua 81?7

@
56. Econ gucio x cocrasasier 30% ot umcsa 1 000, a gmcsio y co-
crasisier 10% or yucia 500, To yraxuTe BEPHOE PABEHCTBO!

A) x + 2y =450; B)2x -y =>500; C)y—3x=800; D)0,1xy=1500.

b7 Q TTepumerp npsaMoyroiabHuKa 52 ¢M, a mupuna 8 cm. Ilinomans
KBajipaTa paBHa ILIOMAAN NpsMoyroabHuka. Haiigure cTopoHy KBaj-
para:
A)13 cm; B) 14 cm; C) 15 cm; D) 12 cm.

58. @ KonuuecTBo Bcex ydamquxces 7-X KJIACCOB IIPEACTABIEHO HA
pucyHke 9:
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1) Croubko Becero yuamuxcesa B 7B kiacce, ecaiu 9T0 B 5 pas MeHbIIe,
UeM KOJIMUECTBO BCEX yUaIuXces 7-X KIACCOB:

33 34
X
| I I
TA B B
Puc. 9

A)31; B) 32; C) 29; D) 30?
2) VKasKuTe BEPHOE YTBEPIKACHNE:
A) KosnnuecTBo Bcex yuaiuxcsa 7 Kjaaccos cocTaBiaser 160.

B) KosmuecTBo BMecTe B3AThIX yuamuxces A u 7T Kiaccos B gBa pasa
0oJIbIIe, YeM KOJIMYEeCTBO yuamuxcsa 7B Kiacca.

T 7

I
59. Q Ha cKOJIBKO MeHBIIIe KOJIHYECTEO HATYPAIBHBIX UHCEJI, IPUHAL -
Jeamux TpoMexyTry or —10 zo 10, ueM KOJHMYeCTBO LeJIbIX YHCeL
W3 9TOT0 IPOMEKYTKA:

A)Ha12; B) nal3; C)ua11; D) ua 10?

60. Q B rabmiuie faubl pe3yibTarsl 3abera yuamiuxcs aa 500 m.

Hroru 3abera (c) 60—75 76—90 91—106 107—120
Kommuecrso 8 9 11 12
yUaIuxcs

1) CKOJIBKO yUamuxca y4acTBOBAaJIO B 3abere:

A) 50 yuamuxca; B) 40 yuamuxca; C) 48 yuamuxces; D) 52 yuamuxca?
2) CKOIBKO IIPOIIEHTOB COCTABJISET KOJINUECTBO YUALIXCA C Pe3yJIbTa-
Tamut 60—75 ¢ OT 061I[er0 KOJIMUeCTBA YUAIITUXCH:

A)26%; B) 35%; C) 40%; D) 25%7?

3) Kaxyro yacTs cocTaBiigeT KOJIHMYECTBO VUAIIUXCA C Pe3YIbTaTaMu
107—120 c or 0011ero KOJIUYeCcTBa YUaI[UXCs:

i, 3. 2, 3,
A)E’ B) %’ 053 D) g7
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§ 22. JUHEUHAS ®YHKIAS U EE TPA®UK

DyHKUWA, IMHeRHan GYHKUMSA, rpadyk MMHeHON GyHKUMK, abcupcca, opauHaTa.

@ Kak noctponTtb rpadmk GpyHKUMK ¥ = kx + b? Kak ero pacnonoxeHwe 3aBucuT ot k
\ nb?

Jluneinoii pynryueii HasdpiBaeTca PYHKIUA, KOTOPYIO MOXKHO
sdagzaTh popmysoit y = kx + b, rge x — HesaBHCHMAadA IepeMeHHAd,
k 1 b — pannoHaTIbHBIE YHCIA.

Hanpumep, y = % x+T3y=—-2x+3,4;y="7;y=12x; y = 0 — nuneiinnie
(GYHKOUA.

Paccmorpum nuHeiiHyI0 QyHKRIUIO y = —3x + 2 1 HocTpouM ee rpaduk.
ITockonbKy Ipad@HUK COCTOUT U3 TOUEK, KOOPAUHATHI KOTOPBIX ABJIAIOTCA
3HAUEHUAMU apryMeHTa U 3HAUeHUAME QYHKIUN, TO CHAYAJIA BBIACHUM,
KaKue 3HAUYEHHUA MOKeT IPUHUMATh apIryMeHT, TO eCTh HaiifeM 00.1acmb
onpedenenua pynryuu y =—3x + 2. BMmecTo x MOXKHO IOACTABIATE J1060€
TICJI0, TAK KaK IPHU JI000M 3HAUEHUH X MOKHO HANTH 3HAUEHU e IPOU3Be-
NeHus —3X M K MOJYUYEeHHOMY Pe3yJbTaTy npudaBuTh uncio 2. [Toaromy
061aCTh OIIpe/IeIeHUA COCTOUT U3 BCEX UMCEIL: (—oo; +o0),

CocraBuMm Taduuny 22.1:

Tabruya 22.1

x &2 — 1 0 1 2 3
8 5 2 =1 -4 =T

HOCTDOHM Ha KOODJIHH&THOﬁ IIJIOCKOCTH TOUKH, KOOpOIHHATaMH KOTO-
porx 6yayT maper: (—2; 8); (—1; 5); (0; 2); (15 —1); (25 —4); (35 —7) (puc. 22.1).
Ho aro He Bce Touku rpadura y = —3x + 2, TaK KaK 00IaCTh ONpeeIeHIA

COCTOUT He TOJBKO U3 1rectu unces: —2; —1; 0; 1; 2; 3, a ua Bcex uucedr. '
MoKHO IPOBEPUTH, UTO €CJAU IIOCTPOUTH APYTHEe TOUKU, U3 KOTOPBIX P
cocrouT rpad@uk GpyHKmunM y = —3x + 2, TO OHU GYAYT IPUHALJIEKATH o
OIHOM IIPAMOH, IPOXOAAIIEH YePe3 yiKe IIOCTPOEHHEBIE TOYK U, ITa IpAMad

u ABafeTcd rpaduroM GyHKIUA y = —3x + 2 (puc. 22.2). t ‘

TI'padurom iuHeitHOM pyHKIIMY Y = kX + b, The k1 b — panuoHAIbHbBIE
4nCia, ABIAETCA NPAMAAL.

135






OEBPS/bg10c.jpg
61. Q Ha pucynke 10 noxasassl 11apsl, B3sSThIE IS YKPAILIEHU S IPA3] -
HUKAa, B 3aBUCHMOCTH OT UX IIBETa, IZle X — HEKOTOPOe YUCJIO.

r 140

120
100
%
L I 60
3eJIeHbI KPAaCHbII KeJIThIi Ge!ﬂi«i CUHHII
Puc. 10
BoInosiHUTE CJIEAYIOIINE 3aJaHUs.

1) Haitgure 3HaYeHME X, €CJIM KOJIWUECTBO IIAPOB 3eJIEHOTO I[BeTa CO-
crasssier 16% oT KoJMmUecTBa BCEX I1aPOB:

T

A)70; B) 90; C) 80; D) 85.

2) CKOJIBKO BCEro IITYK MIAPOB ObLI0 KYIJIEHO AJIA YKPAIIIEHU I TPa3I-
HUKA:

A) 500; B) 400; C) 450; D) 480?

3) Kakyio 4acTb COCTABIAET KOJMUYECTBO $KEITHIX IIaPOB OT KOJHYe-
CTBa BCEX IIapoB:
A)0,25; B)0,4; C)0,5; D) 0,2?

62. Q 11 IpoBeeHNA CTPOUTEIBHBIX PaboT
nproOpeTeHO YeTHIpe BuIa Kpacok. Ha pu-
cyaKe 11 mpezpcraBiieHbl TaHHBIE O YETHIPEX
BUAX KPACOK.

BoImosiHATE ClIeAYIONITe 3afaHWUs:

1) Kaxoii mpoOIEHT COCTABJAAIT Kpac-
ku IIT Buga oT BCero KoJiMuecTBa KPACOK:
A)50%; B)45%;

C)40%; D)35%7?

2) CKOJIBKO BCEro MITYK KPACOK 3aKyIIMJIN:
A) 95 mryk;  B) 90 mTyk;

C) 110 mrryx; D) 100 mrryx?

Puc. 11

63. Q Ecm a & ¢ = a? + ¢!, To HaliguTe 3HAYEHWE BBLIPAKCHUSA
(3&1,8)&0,5:

A) 505 B) 60; C) 72; D) 56.
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Puc. 22.1 Puc. 22.2
@ CKOMbKO TOUEK HYXHO MOCTPOMTH, UTOBbI M306pasuTh rpaduk NMHEMHOM GYHKLMN?

Yto68I TOCTPOUTH TpaduK JUHEHHON QYHKIUYU, HAZLO IOCTPOUTH
TOJIBKO JIBE TOYKH U IIPOBECTH UYepes HUX IPAMYIO.

Hanpumep, nocrpouM rpadux QyHKIUH y = % x — 2. [Insa aToro
cocTaBUM TabauLy 22.2.

3areM Ha KOOPAMHATHOIM mI0ckocTr orMeTrM TouKu A(0; —2) u B(3; —1)
¥ yepe3 HUX IIPpOBeLeM IpaAMylo (puc. 22.3).

Paccmorpum rpadmkn inHeHHON QyHKIHNHN iy = kX + b B cIyyaax, Korga
k nnu b pasus! 0.

Tabruya 22.2 Ta6auya 22.3

x Y x Y

0 -2 4 2

3 =1 -1 2
Yy Ecau k = 0, T0 GyHKIUSA OIPUMET BUI:

y=0'x+b, umu y = b. Ilocrpoum, Ha-
npumep, rpadur pyxrmum y = 2. Oua
9TOr0 HaZO IOCTPOHUTH IBe ToOUKU. Bribepem
[iBa NIPOM3BOJBHBIX 3HAYEHUS apryMeHTa:

ol 1 /V % 4u-1unoxcrasum B hopmyay y=0-x+2.
*1/ B ITonyuum y = 2 mpu x = 4 u y = 2 upu
_—3A x =—1(rabm. 22.3).

ITocrpoum touku A(4; 2); B(—-1; 2) u
Puc. 22.3 IpoBeLeM UYepes HHX IpAMYI0 (puc. 22.4).
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(3]

AR AR
/

-

Puc. 21.11
Vcnonssys AaHHBIHM rpaduK, YKaXKUTe AHA, KOTAA [[eHa aKI[Un:
1) mogHsANaCh;
2) ynana;
3) ObLi1a cTabuIbHALA.

B

21.6. Tlorpadukry GyHKINYN, H300pasKeHHOMY Ha pucyHKe 21.12, Hafigure:
1) oGsracTh onpesesieHNA PYHKIINH;
2) 3HaUeHMeE apryMeHTa, IPU KOTOPOM (DYHKIIUA PaBHA HYJIIO;
3) umCIOBBIEe IPOMEKYTKH, HA KOTOPHIX DyHKINA:
a) Bo3pacraer; 0) yOBIBaeT;
4) YHUCJIOBbIE IPOMEXYTKHU, HA KOTOPBIX q)yHK]_[I/I.i[ OpuHUMAaeT:
a) HOJIOYKUTeIbHbIEe 3HAUEHUs; 0) OTPUIIATE]bHbIE 3HAUCHUSI.

" o

—

1 2) I
Pnc. 21.12

21.7. Bagaiite GYHKIUIO C MOMOIIBI0 TAOIUIBI ¥ IOCTPOHTE rpaduK 1Mo
ee opmyJie y = 5x — 3, ecaiu 06;1aCTh ONpeeeHIA 9TOH PYHKINT
cocrouT us uyucen: —1; 0; 0,5; 1; 1,5.
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C

21.8. IIorpadury QpyHKIUN, 1300paKeHHOMY Ha pucyHKe 21.13, Haii-

aure:
1) obsacTs onpeneseHuA QYHKIIUN;

2) 3HaYeHUE apryMeHTd, IPU KOTOPOM 3HadeHue QYHKLUKU PABHO

HYJIIO;
3) 4HMC/IOBBIE IPOMEKYTKH, HA KOTOPHIX QYHKIMA:
a) Bospacraer; 6) yObIBaET.
y
y
o 1 x ol 1 x
A) B)
AEAaLSRavARARLE
N
1
=
(A ~— 11 \
L =43l 5l 8 | x
|
0| [ T
Puc. 21.13

1
21.9. 3amosnnwute Tabauny 21.1, ecnuny = i x:

Tabauya 21.1

-9 -6 -3 0 3 6

)

21.10. ITocTpoiiTe HA KOOPAUHATHOM IIJIOCKOCTY TOUKH C KOOPAMHATAMU

(x; y) s ynpaskuerus 21.9.
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A
21.1. 3apaer qu pysxuuio rpaduk, n300pakeHHbI Ha pucyHKe 21.7?

Y y

0 x Oiﬁf
1) 2)

4

3)
Pumc. 21.7

21.2. Haiizure obsacts onpeseneHus QyHKIuy o ee rpadgury (puc. 21.8):

1 Y 2) y

4) A

3)

Puc. 21.8
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21.3. Haiigure o6sacTs onpeaeneHusa GYHKIUNT ¥ YCTAHOBUTE II0 e I'pa-
uky, yraxxure, Kakue u3 QyHKIUH BodpacTamlyue, a KaKkme —
yoObiBatomiue (puc. 21.9):

1 y 2) y 3) y

Puc. 21.9

21.4. Q Ha pucyuke 21.10 nau rpaduk N3MeHEHHSA TeMIEPATYPhI B
TeueHue AHH.

Temmneparypa (C)

=

Bpewma

Puc. 21.10

Hcnonpsys rpaduk, HaiguTe IPOMEKYTOK BPEMEHM, 38 KOTODHIt
TeMIepaTypa:

1) noBeImIaIACE;

2) moHmKAaIaACH;

3) mocTurIa HanbGOIbIIIET0 3HAUECHU S}

4) ZOCTUTJIA HAMMEHBIIIETO BHAUCHU A.

4
Q Ha pucyuke 21.11 nan rpaduk meHs! akIuu Ha GOHIOBOM
OupsKe 3a TATH JHE.

21.5.
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IToctpoum touxku O(0; 0) u A(1l; 2) u

[ [

[ ¥ | nposegem npsamyio OA. ITonyuum rpadux
| AB | GyHKOUN Yy = 2X, TO €CTh rpauK ypaBHEHUA
[\ | y — 2x = 0. ITocrpoum Touku B(0; 4) u C(2;
\ PYRAY A{, 0), mposegem npsamy:o BC. ITonyuum rpadpur
|

\ \
| |
| |
| |
/N pymknumy =—2x + 4 win rpaduK ypaBHEeHUs
| |
| |
| |
\ |
\ |

‘ ‘O L \e | 2x+y—4=0 (puc. 24.1).
; - 2‘\ A T'paduky mepecekarTcs B TOYKE ¢ KOOP-
‘ ‘ nunatoir A(1; 2). 3HauuT, HJaHHAA CHCTEMA
‘ ] ypaBHEHUI NMeeT e{NHCTBEHHOE PeIlleHre —
; (1; 2).
Puc. 24.1
Omeem: (1; 2).
IIpumep 2. Pemrnm cucreMy ypaBHEHHU
Y {2 y-x-2=0,
TpadguUecKUM CrIocoboM.
y=05x-1
2-/ Pewenue. CHauama BHIPa3uM IepeMeH-
/ ) / HYIO J Yepes3 IEPEMEHHYIO X B KayKJI0M ypaB-
o ﬂ x  menwnu. IToxyuum paBencrBa y = 0,5x + 1 u
<1 y = 0,5x — 1, KoTOpbIE 3aKAIOT JIUHEHHYIO
dyaKIIIO Yy = kX + b.
ITocTpoum rpaduru QyHKIMI:

Puc. 24.2 y=0,5x—1uy=0,5x + 1. CocraBum
Tabaunsl (Tabr. 24.2).

Tabruuya 24.2

1)y=0,5¢—-1 2)y=0,5x+1
x|y x|y
o1 s
210 2| 2

T'paduky He TePECeKAIOTCA — OHU PACIIOJIOKEHBI apaJlIeabHO APYT
ADPYIY, IOATOMY CHCTEMAa He uMeeT perenuii (puc. 24.2).

Omeem: He IMeeT pelIeHHil.
IIpumep 3. CKOJIBKO PEIeHU A IMeeT CUCTeMa YPaBHeHU:
y+3x-2=0,
{2 y=4-6x?

Yro6BI OTBETUTH HA BOIIPOC, IIOCTPOUM TPapUKY (PYHKI[MAI:
y=2-3xu2y=4-6x. CocraBum Tabnuis! (Tabu. 24.3).
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Tabauya 24.3 !
Dy=2-3x 2)y=4-6x C\ 5
. Xy
02 115 2t a
1/|-1 2 |-4

ITocrpoum Touxku A(0; 2) u B(1; —1) u nposesem
upsmyio AB. Iloayuum rpauk ypaBHEHUS
y + 3x — 2 =0 (puc. 24.3). ITocTpouM TOUKH
C(-1; 5) u D(2; —4) u npoBenem upamyio CD.
Tlosyuum rpadur ypaBHenus 2y = 4 — 6x. Kax
BUAUM, rpaduKy ypaBHEHHUI coBrazaior. IlosTomy
pellleHreM CHCTeMBI OYAYT maphbl YKUCeJN, ABJIAIO-
mueca KOOpAUHATAMYU TOYEK NMPAMOH y = 2 — 3x.
Takux Touek OECKOHEYHO MHOI'0, TaK KaK IpaMas
GecKOHeYHa.

Omeem: 6eCKOHEYHO MHOTO.

IIpu pereHUH CUCTEMBI ABYX JIMHEAHBIX YDABHEHUH C ABYMs [epe-
MEHHBIMU rpaduIecKuM c1oco60M OKa3anioch, 4YTO TAKNE CUCTEMBI MOTY'T
UMeTb Tu60 OAHO peleHue (KOTAa IPAMBIe IePECEKAI0TCA), 1100 He UMeTh
peleHuit (KOTa IPSAMbIe TapaJIeIbHbI), TX60 IMETh 6eCKOHEUHO MHOT'O
pemeHwuit (Korga npAMble coBuagaoT). OcTaabHOE HCKIIOYEHO, TAK KaK
JiBe IIPSIMbIe Ha IJIOCKOCTH JIK0O0 IIEPECEeKAaI0TCs, JTUBO0 IapaslieIbHbL, JI1H00
COBIIAZAIOT.

1. ITouemy OAHMH U3 CIIOCOOOB PELIEHHA CUCTEMBbI IBYX JIMHEHHBIX yPaBHEHUI
¢ IBYM#A TIePeMeHHBIMY HA3BATH Zpapuyecum cnocobomn?

2. Kakne JMHUM U CKOJBKO HAJ0 IOCTPOUTH, YTOOBI PEIINTH CUCTEMY ABYX
JIMHEWHBIX YPABHEHUH € ABYM:A IepeMeHHbIMu?

3. Tlouemy cucTeMa ABYX JTMHEHHBIX yPAaBHEHHII ¢ IBYMSA IIePeMEHHBIMA MO~
2KeT UMeTh 100 OHO pellleHne, MO0 HU OHOTO PeIleHus], 1100 GecKoHed-

'HO MHOTO peITeHnii? { f

A ) ‘

24.1. HaiizuTe KOOPAUHATHI TOUEK II€PECEUEHUA C OChI0 OX IPAMBIX, AB-
JAIUXCA TpaduKaMy ypaBHeHM:

D+ y=8; 2)y=a=T; 3)bx—y=2;
4)6x—2y=1; 5)x+4y—-5=0; 6)2x+3y+1=0.
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4) D(0; —4,8) 1 pacmosiorkeH HapajieIbHO rpaduKy GYHKIIUH:
a)y=4x-T7;6)y=10-2,5x.

C

23.11. Hatigure uncio b, eciu ©3BECTHO, UTO rpad KU INHEHHBIX PYHK-
muiiy=3x+b,y=4x+b,y=—-x+b, y=2,2x + b nepecexarorcs
B OJHOH M TOM 'Ke TOUKe ¢ rpaduKoM PyHKIIUH:
3 1
DNy=x+72; 2)y=-5x+9; 3)y=3,4x-8; 4)y=—§x— 1
23.12. BKaKuX KOOPAMHATHBIX U€TBEPTAX PACIIONOKEH rpaduK QyHKIUN
Yy = kx + b, eciu U3BECTHO, UTO OH IIPOXOJUT Uepe3 HAYAJIO KOOP-
JWHAT U apaJuiesieH rpaduKy QyHKITHA:

Dy=T7x+5; 2)y=3,2x—4; 3)y=—$x+3; 4)y=-4,5x—8?
23.13. 3anumure Gopmysny JHHEHHON GYHKIUN, €CJIU U3BECTHO, UTO €€
rpaduK IPOXOAUT deped TOUKy A(—1; 3) 1 mepecekaeT och OPAMHAT
1
B TOUKe ¢ opauHaroii: 1)4,8; 2)—6,05; 3)8,6; 4) 95 :

23.14. 3anuminTe popMyy TMHEHHOM QYHKINHN, FPa(QUK KOTOPO HapaJ-
JesieH Tpad@uKy GYHKIUN Yy = 3x + 5 U IPOXOAUT Uepe3 TOUKY:

1)A(=4; 1); 2) B(1; 15); 3)“%;%); 4) M(0,15; -1).

{x+4y=5,

23.15. PemruTe cucTeMy ypaBHeHHIT
3x—-y=2

KOTO CIIOKeHUdd.

cmoco6oM anrebpandec-

5x-y=6,
23.16. Pemute cucreMy ypaBHEHUIT { Y €II0cO00M ITOACTAHOBKH .

x—-6y="T
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§ 24. PENIEHUE CUCTEMBI IBYX JIHHEWHBIX
YPABHEHHH C IBYMS NEPEMEHHBIMHI
TPA®UYECKHM CIIOCOBOM

0 OYHKUMS, NMHeliHas GYHKLUMS, rpadvK NMMHEHOW GyHKLIMK, cUCTeMa ypaBHEHWH,
rpadpuyeckmii cnocob.

)\ Kak peLunTb cucTeMy ABYX IMHENHbIX yPaBHEHWIA C ABYMA NepemeHHbIMM rpadmye-
ckm cnocobom?

B 6 xiacce pacCMOTPEHBI PEIEHNA CUCTEMBL IBYX JINHEHHBIX ypaBHe-
HUII ¢ IByMA IepeMeHHbIMU. B aToM nmaparpage paccMoTpuM rpaguaecKuit
c11oco6 pelreHu A CUCTeMbI INHEHHBIX YPaBHEHU ¢ IBYMA IIepeMeHHBIMU
CII0COOOM CIOKEHHUA U CIIOCOOOM IIOACTAHOBKH.

1Ipu penIeHUN CHCTEMBI JUHEHAHBIX YPaBHEHU rpauuecKuM cno-\
c000M HCII0JIb3YEM CIEAYIOIIUN aJIrOPUTM:

— HOCTPOUTH rpaUKY ypaBHEHHI CHCTEMBL B OJHOI KOOPAMHATHON
ILJIOCKOCTH;

— HaMTH KOOPAHMHATHI TOYEK IepecedueHus rpaduKoB ypaBHEHUN
(ecsiu OHU TIEPECEKAIOTCH);

— 3ammcaTh OTBET B BUZEe MHOKECTBA I1ap, KOTOPBIE ABJIAITCA KOOP-
JIMHATAMY TOYEK IepeceueHns rpadMKoB UiIN YKasaTh, YTO CHCTEMA He
MMeeT PerleHne Uil nMeeT 6eCKOHeYHOe MHOMKECTBO PeIeHn . b

PaccmoTpum peltieHne CUCTEMBI JBYX JIMHEHHBIX YPaBHEHUH C IBYMSA
nepeMeHHBIMU I'pa()mueCcKUM CII0CO00M, HCIOIb3Y S IPUMEPHL.
y-2x=0,
2x+y—-4=0.

IIpumep 1. Peurnim cucTeMy ypaBHEHMIA: {

Pewenue. CHauana BBIDA8UM Yy Uepe3 X U3 KAKIOTO YPaBHEHHUA:

=2x
{y 2’ 4 ¥ IIOJIYYUM PaBEHCTBA, KOTOPhIE 3aLal0T JIMHEHHYI0 DYHK-
y=-2x+

muio y = kx +b. ‘ /
ITockonbKy rpapuKaMu IUHEHHBIX QYHKIMHA §y = 2x ny = —2x + 4
ABJISIIOTCA IPAMBIE U IEPBBIi Ipa( UK MIPOXOAUT Yepesd Hauaao KOOPAUHAT,
TO JJ1d IOCTPOEHHUA IIePBOTO rpaduKa HaZo IOCTPOUTH OZHY TOUKY, AJIA
Broporo — aBe Touku. CocraBum Tadauisl (Tadiu. 24.1).
y=2x, y=-2x+4,

1) x|y 2)
1| 2
145 :
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3y +1’ 7.6.1)0; 2)- — 3) A4y -64.7.12. 1)1045 2)2%;3)1.7.13.1)1600;
2) —2?3)1.7.14. 1) 200; 3)0 83, 1) 7; 2) —726; 3) 0,5184; 4) —0,01. 8.5. 1) 6; 2) 4;
3) 7; 4) — 25; 25. 8.6. 1) 4; 2) 3; 3) 3; 4) 2. 8.10. 1) 17; 2) 2,1; 3) 5—12 8.18.1)b7%; 2) '
3)a*; 4) d”. 8.20.1) 3; 2) 5; 3) 3; 4) 0. 8.21. 1) 3; 3) 544. 9.14, 1) 1,45 - 10*1; 5,98 - 10! 1.

9.15.1)2,7-10%; 2) 8,321 - 10°1; 3) 1,3 kr. 9.17. 2,5512 - 10*.
Pasznmen I1. MEOTOUTeHBI
10.3. 4) a'®; 5) —56n'm*; 6) 711—6h5t7 10.4. 4) -b'; 5) —2,1at?; 6) —b'lch.
10.5. 4) 16a°c®; 5) —15m?®n®p; 6) 36a>. 10.6. 1) 8m?®; 2) 0,5x°y°2*; 3) —0,4a’xy*;
4) 12a®*b%cS. 10.7. 1) 1,2a%c’p; 4) 14x°y*z°. 10.8. 1) 9; 2) 20; 3) 35; 4) 69; 5) 28.
2
10.12. 5) (1,8m*p")*; 6) (0,17%] .10.16. 2%. 11.2. 1) 8x*y* — 9x%y® + 102°, cremens 11.
y
11.6. 1)—lx3 Tay? 2) 2,11a%z — 114y2 11.8.1)a*—11a*+40a?; 4; 2) 21b° - 16b° + 15; 6;
4)-17Tk*~ 53k +52;4;5) 2,3y*+6,8x; 2; 7)—1,93d* + 0,9¢?; 3. 11.10. 1) 48; 5)213 ;6)3,65;
7 % Y 11.11.2)39;. 11.18.1)—x*+3x—5a;2) 2x —y — 3; 3) y*+ 3a*+ 5; 4)—8a* +3a— 5.
12.7. 1) BepHo; 2) BepHO 3) uesepHo; 4) HeBepHo. 12.8. 1) —1; 2) 13; 3) 9; 4) 3.
12.9. 2) 16; 3) — 4) =.12.14. 1) -8a® - 9a® + 17; 2) 4x*+ 2x® + 17; 3) —14b°—
- 32b — 1. 12.15. 1) 14a27 Tx — 6; 2) —y + 17b%>- 81; 3) 5,3¢c — 19,12*- 9,9.

12.16. 3) =13t + Tmn + k; 4) 2,8a + 6,7bc — 11,1d. 12.20. 1) x = % , y — moboe ‘{I/ICJ'IO;
2)a= % , b — moboe uncao. 13.7. 4) 29x2 — 8a*— 59ax; 7) 4xy — 27352 - 2 56 yE,

13.9.1) - 0,5; 2) 2; 3) —8,25; 4) 6% . 13.11. 1) [20; +ee); 2) [%H«'). 13.14. 3) 0; 4) 14,37.

13.16.1) 9% ;2) 12% 13.17. 1) (—o03 30]; 2) (—o0; 4); 3) (=00} %]; 4) (3 —4). 14.3. 5) 5a;

6) 2,175y; 8) 4c. 14.4.1); 3) — Bepro. 15.5. 1) (a + b): (12 — ¢ + 5d); 2) (m—n) - (14 — 2x);
3)(x+y) (x—y-0,5); 5)(c+d)‘(x—y+ 5 + 5xy); 8) (a + b)%. 15.7. 1) (7 — 8a) X
X (4b—a—2+ab). 15.8.4)0; —;6)0; 1 ;8) 0; 7. 15.10. 1) 0,16+(a + 2b) * (a — 4b); "

H
13 s '

5)2,5'(xy +0,6m)- (1 +y—x).15.11. 2) (169 — 196x) - (abc +y + 1). 15.12.1)-0,3; 75 ®
2)-1,4; % .15.13.1)0; 1%; 3,5;2)0;5.16.2. 5)(11a - b)- (y— 7); 6) (13 —a)- (x +y).
16.4. 5) (11y — 42) - (1,1 - 2y); 6) (9¢ — Tk) - (0,01 + 3a). 16.7. 1) (a + b)(m + n + k); ! ‘
2)(a+b+e) (x+y):3)m—n) (x+y+z);4)(t—k) (a+b+¢).16.8.1)(a—3)(a+5); 3)(x+6)(x+9);
8)(t—9)- (t+7).16.9.1) 2; 3; 2) —3; -2; 3) —-3; 2; 4) -2; 3; 5) 1; 4. 16.10. 1) (2m + 3n)x
x(a—b+c¢); 2)(Bx—2y)(m+n+k);3)(Tt+4k) (x+y+2);4)(11a—9b)- (¢ +k+p).16.11.1)1; 2;
3;4;2)-1;-2;-8;—4; 3)7% g %; 1;10.17.4.3)-30;4)10.17.7.3) (—a+b - T7)- (18— k);






OEBPS/bg112.jpg
4) (20 + x) - (n— 5m —4). 17.8. 2) —10. 17.9. 1) [-6; +eo); 2) (—; 0,75]; 3) (—; 11 é);
4) (=e; —9,5). 17.13. 1) —44; 2) 133. 17.14. 1) [10,5; +e); 2) [-0,1; +e);
3)(2§;+oo). 17.15.1) 2; 2) 5. 17.16. 1) 0; 3) 1; 4) -11.
Paspeun III. @yuxnusa. I'padux Gysxmun

19.4. 4) 2; 5) —4; 6) 0,2. 19.7. 2) (—; —25); 3) (—4; +=). 20.6. 1) y = x?; yOsiBaerT;
2) y = x%; Bospacraer. 21.8. C) 1) [-7; —=3]u[-2; 3]u[4; 8]; 2) x = 8; 3) a) BospacTaeT Ha
[-7; —8] u [-2; 3]; 0) yObiBaer Ha [6; 8]. 23.5. 1) A(-8; 49); 5) A(1; —2); 6) A(—2; —13).
23.11. 1) b = 17,2; 2) b = 9. 23.12. 1) B I u III uerBeprsax; 2) B I u III yeTBepTax;
3)BoIlulV uerBeprsax; 4)BollnIVuerseprax. 23.13.1) y=1,8x+4,8; 2) y=-9,05x—6,05;
3)y=5,6x+8,6;4)y= G%x + 9%. 24.7. 1) (-3; 2); 2) (4; —1); 3) (55 5). 24.9. 1) 3;
2)-3 5772 33)0,1.25.9. a) 1) nanumensinee snaverne 0, Hanbosbmree — 125; 2) HanMeHbIee
sHauenne — 0, Haubousmiee — 20; 3) HanmeHbInee 3HaueHne 80, HanboabIee — 125;
4) naumenbiuee snayenue 0, HaubGosubiee — 45; 6) 1) HaumeHblee 3Haverue (—2), Hau-

6onbmnee — 0; 2) HanmensInee suauenne (—4,5), Haubonsiree — 0; 3) HanMeHbIIee 3HA-
uenne (—12,5), mauboasuiee — (—8); 4) HaumeHbIIee 3HaueHne (—18), HanGoasuree — 0.
26.5. 1) ga; 2) na; 4) na. 26.6. 1) —2; 2) 5; 3) —3; 4) 2. 26.7. Ilepecerarrcs.
26.10. 1) mranmensiree sHaueHne (—16), HanGoabinee — 250; 2) HauMeHbIee 3HAYE-

uue (—2), Haubousiee — (—0,25); 3) HauMenbIIee 3HayeHue (—54), Haubossiee — 85,75.

Pazpen IV. DiieMeHTHI CTATHCTHKH

29.5.1)8;2)12;3)11.30.3.1) 161 cmm 170 cm; 2) 13,3% 5 3) 165 cm. 30.7. 1) 6; 2) rabuma 1.

Ta6auya 1
Yueno BePHEIX OTBEOTOR 0 1 2 3 4 5 [} 7 8
AGCoTIOTHAS 9ACTOTA 0 0 0 1 5 (14|16 | 6 6
OTHocuTeIBHAA YACTOTA 0 0 0 1 5 7 1 1 1
4 48 24 3 8 8

30.8.1)57,1%; 2) 42,9%.

Pazpen V. @opmyiibl COKPALIEHHOT0 YMHOKEHU S

31.9. 1) {—4; 4}; 2) {5; 5); 3) {~1,8; 1,8); 4) { 12, E}; 5{-2,7; 2,7); 6){_ 1= E}.
13 13 25 25
31.16. 7) (x2 - 0,7y) - (x*+0,Ty); 8) (t* - 0,82?) - (+* + 0,82%); 9) (0,9a* — b) - (0,9a* +b).

31.17.1) (m —n) - (m + n—1); 2) (8x — 2y) - (3x + 2y — 1); 4) (6 + 8y) - (12 — 8y).
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10 9
31.18. 1) 0,6; 2)7— 3) ——; 4) —2. 31.19. 1) —3 2) 0,6; 3) 5;4) Y

31.21. 1) a* — y*; 3) —24xy? 4) 4096 — x'2. 31.22. 1) {0; —1; 1; 3}; 2) {-1; 1};
1

5) {2}; 6) {6}. 31.23. 1) [10; +e); 2) (—28; +eo); 3){5:*@]; 4) (=5 =27).

32.3.1) 10 201; 2) 10 404; 3) 10 609; 4) 10 816; 5) 9801; 6) 9604; 7) 9409; 8) 9216.

827 1) C + 205 ) (- 2oy ) (5 + mp. 82,14 4) 20+ (7~ 175 6) 05cd - (1— ).
82.15.1) (-5);2) i3} ®) [-42f; 0 [62]. s216.1) 1242 fr2tls ) (4} 005,81
3247. 1){-1,55 2) |-321:3) [3]5 421, 82.18. 1) (5 —123; 2) (oo =135 3) (0 +;
4) (o —4). 3219, 1) (s 915 2) (-85 o 8) (i 1435 4) (-=i-23). 32.20. 1) (25 o

2) (10; ++0); 3) (=o; 5); 4) (—2% +°°J 32.24. 1) (x+ ) 2) [— . —) 4)( 2”]2;

a

3

6) (ﬁ - 3%] 32.26. 1) {7,3}; 2) { } 3) {~ 0,1}; 4) {0,15}. 32.27. 1) {4}; 2) {0,95};

9[22} 14)(1).32.28. (=i -0,53) 1 =] 1)(-225+).32.29.1) (i 20:2) 2 i) 24k
4)(0,1;+00).32.30.1)(—1;+e0); 2)(0,55+00); 3)(—0,2; +). 33.6. 1) (a—2b)%; 3)(2p+3q)3;4)(xy—2)3.

33.14. 1) 82x + 137; 3) 57y + 73. 33.15. 1) {4}; 2) {4}; 3) {-2}; 4) {2}. 34.6. 1) 8a* —

2) 8 + b; 3) 9x* + T; 4) 27. 34.8. 1) [0,1; +w); 2) [—m -—} 34.14. 1) 9x - 34;

3) —12x — 24. 34.15. 1) 6x + 2. 34.16. 1) —1; 2) 32; 3) 4; 4) 6,25. 35.1. 3) T2x*z.
35.2.2)-98b° - 32,2ab°. 35.4.3) y* +125.35.7.1) 14;0; 4) —8; -18. 35.9.1)9; 2)-1; 3) 1.

35.12. 1) [—2%; +ao); 4) (—o0; 8). 35.18. 1) —10,75; 2) 4; 4) —1. 35.19. 1) —-8; 3) 3;

4) -2. 35.22. 1) —4: 2) 89; 3) 25; 4) —3. 36.1. 120 yueouukos. 36.3. 40 MATLUUKOB U

56 peBouek. 36.4. 78 a6nok wu 26 abaok. 36.5. 42 u 35. 36.6. 450 Tr/Kr u m
400 tr/kr. 36.7. 21 cm, 29 cm, 42 cm. 36.8. 18 km/u u 2 km/4. 36.9. 5,25 Km/u. "
36.12. 1) 5 pynosos; 2) 32500 rr. 36.13. 27 1. 36.14. 60 nv u 80 xm. 36.15. 1) 50 am u '
70 nnv; 2) 48 mr. 36.17. 42 M. 36.18. g 36.19. 55 000 Tr. 36.20. 8 kM/4. 36.21. 3 KM/4. ol
36.22. 1) 120 000 weun.; 2) 30%; 3) 70%. 36.23 1) 150 000 Tr; 2) 109 000 Tr; ’ ‘
3) 2500 Tr. 36.25. 31; 62; 93. 36.28. 75 mwnu 57. 36.30. 1) 2,5; 2) 0; 9; 3) 6; 4) —4; 4;

5)-5; 5; 6) —2,25; 0. 36.31. 1) 0,5x* - 0,75x + 0,75.
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20.6. Hanumure ¢opmysry GyHKINN 1 ycranoBure o rabiaune 20.10,
SABJISIETCS JIU 9Ta PYHKIUSA BO3PACTAIOIEH UK yOBIBAIOIIEH:

Ta6auya 20.10

D« 7 -6 -5 —4 3 2 1
49 36 25 16 9 4 1
[y -3 2 1 0 1 2 3
27 | -8 1 0 1 8 27

(o}

20.7. BapgaiiTe ¢ TOMOIIBIO TAGIUIIBI PYHKIUIO Y = X2, eCIIH 00J1aCTh O1Ipe-
[eJIeHI S 9TON (PYHKIIMHI COCTOUT U3 UUCE:

1)=8; —2;-1;0; 1; 2; 3; 2)—30; —20; —10; 0; 10; 20; 30;
3)—8; —7; —6; —5: —4; 4) -0,3; -0,2; -0,1; 0; 0,1; 0,2; 0,3;

1 1011 101 1 1.1 1 1.1
%) ~700° "10° 10° T00° 6)=5573 4

A 3’ 292°3%°4°F"

20.8. Ha KOOpAHHATHOII IIJIOCKOCTH OTMETHTe CIIE/YIONTIe TOUKH:
A(=3; 4), B(5; 6), C(2; =3), D(-1,5; =2), M(0; -2), N(3;0).

20.9. 1) ITocrpoiiTe HECKOJIBKO TOYEK, JIEIKATUX HA OCH abCIlHCcC, U He-
CKOJIbKO TOYEK, JIeKaIuX Ha ocu opauHaT. Kakoil 0co0eHHOCTHIO
00/1aJa10T KOOPAMHATEL 9TUX TOUEK ?
2) ITocTpoiiTe HECKOJIBKO TOUEK, JeKAIIUX BBIIIE OCH a0CIIUCC, 1
HECKOJIbKO TOUEK, JIeMKalux Hue ocu abemucce. Kakoit ocobeH- m
HOCTHIO 00J1aJal0T KOOPAMHATEI 9TUX TOYEK ? ‘ /
3) ITocTpoiiTe HECKOIBLKO TOUEK, JIEXKALINX JIeBee OCH OPAUHAT, U '

HECKOJIBKO TOUEK, JIeKAIUX IIpaBee ocu opanHat. Kakoii ocoben- -
HOCTBIO 00,18JaI0T KOOPAMHATHI 9THX TOUEK? o
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Pasgen VI. AnreGpangeckue gpoon

5
37.1.3;4;6. 37.2. 1) 13; 1;2,2; 0; 2;; 1,99; 4) 15; 6; ;6585 5)-0,5; —8,9; 8% 3
3

62,874 D2 =23)y=0 =55 y=1y=2.375.1) ——; 2) =221
g 314 D=2 y=0y=358y=1y=2.375.1) 55,2 -

B7.6. 1) (=i +o0; 2) (=3 0) U (0:2) U (25 +o; 4) <=5 2] v [-Z0] U (05 +).

37.7.1) (=203 0) U (0; 3) L (35 +20). 2) (—o0; —1) L (=15 0) L (05 +00); 3) (—o0; —2,5) L (=2,5; 0) U

7 -7 s
:3) 15)— .37.9.1—
x -3 x+ 2 (x = 3)(x - 5) LIPS
2 2 3
4x 3y 3b 4a 6 16
38.1.1)—;3) L 5)-— 7)2 382.1)—33)~ 922 .2 3g31ylfec,
5y 24 5 7y 5 1a° 2
5 22a”¢
8 2 - b 5 i § -9 -4p(2 -
:2"))4__38_4.1) y(a 2);3) u<y3+y+ );5) y;7) P( 21));
44°¢ a (a - b) 4l (= 4-p
35axy 4 a 5+a
9) 588512 3)7a5;5)~1;7)(a+b).38.6.1)—0,6;2)135.38.7.1)——;3)f —
xy

U(0;3)U(3;+);37.8.1) 31)3,54;2)3u.

3)

-5 3 9(x + 2y) id
5) 7)_ 8)b—2.38.8. 1)” )_ )— T4(a— b),9) (

3
).38.9.1) 7

4 7
2) =8 ;4) - -38.10.1)75;2)1,2;3)-2;4)2,5.38.11.6 ger. /v, 9 per. /1. 38.12.1)2 1+

£ &) 24% 3,8 iy

2)—1— 3) 2,5. 39.1. 1)—“+— 3) + ; 5) -2 392.1) 1Y,
2xy  2xy 3ay®  3ay® 5

= - 2x -1 I 2p - 11
To12x, g Tbo8a g 20 - 1.6y c ¥ 5 3941y 22 14,
x 6 2x c 5p

. 89.5. 1) b4 3) -L; 5) M-8
2y 2y 11y

3) 36,25; 4) 2. 39.7. 1) 80; 2)— 3) —4,25. 39.8. 1) —1; 3) —-2; 5)

3)— 5) .39.3.1)
y

3) 255 L%
b

39.6. 1) 60;

4

3x + 4y |

H

x +
7 . 89.9. 1)—~3)
xfzﬁ . 12
3) Br2 5y 5, gy Zooqqy 20 3912, 1) a - 4
Pa 0 P aa - 10y

8y ’
2) x — 2y; 38) x — by; 6) ax — 5y. 39.15. 1)

2) L7
15(a +y) ’ T(a-2)"

3b ~2g a aty+x , a T
3) prep— 5) —G(x " 39.16. 1) a—xy’ 3) . 39.17. 1) -0,1; 2) x’
1 1 b(a + b)
—Q. 39.18. 1) -0,2; 2) -—. . e H —
3) 5a 110 9.18 ) 0 ) 3 39.19. 1) 2; 2) .
- 6x 2m? —ab 1 1
5) 5 1) . 39.20. 1) 5 3) . 39.21. 5) 3
x -3 m-n a® + b a® el y+2

2176






OEBPS/bg7d.jpg
Hanpumep, tabnuna 20.2 He 3amaeT pyHKIuIO. [eficTBUTENbHO, IO
9T0#1 TabINIIe BULHO, YTO 3BHAUEHUIO X', PABHOMY 1, COOTBETCTBYET He OJHO,
a nBa 3HaueHHuA y: unciaa 4 u 5. IlosTomy naHHasA Tabanuia QYHKIUO He

3amaer.
Tabauya 20.2
X 0 1 2
y 3 5 6

P on 1. Kax ¢ moMomns1o0 TabIuIbl y3HATD, 3a/1a6T JI1 OHA (DY HKILUIO MK HeT?
| 2. Ob6asaTenbHO 1 B TabiuIle 3HAUEHNE apIyMeHTa PACIOJNaraTh B IOPALKe

BO3paCTaHUA WK yObIBAHUA?

20.1. 3apaer au pyuxuuio Tabauna 20.3?

1

3)

Tabauua 20.3

2)

1 2 3 a1 | -2 2
y | 05 1 15 y 1 2 2
1 2 4 1 2 1

y B 0 [ 0

20.2. Haiigure obmactb onpezneneHns GyHKINH Y, 3aaHHO# Tabauieit 20.4:

1

Tabauua 20.4

2

3

4

2)

1

4

Yy

4

9

16

Yy

-1

2

20.3. Bospacrarormeil uim yobIBawoIneil apiadeTcsd QYHKIUA, 3aTaHHAS
rabauneit 20.5?

1

3)

i

Tabauua 20.5

7] 89 [12]2 44 | 30 | 15

y | 1| 2| 3| 4 10 | 20 | 10 | 1
10203 [40]9 11|12 18] 14
5 | 15 | 10 | 20 15 | 14 | 13 | 12

i

1

25
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20.4. Bapaiire QyHKIHNIO iy GOpMYI0ii ¢ moMOIIbIo Tabauns: 20.6:
Tabauua 20.6

DI x 1 2 [ 3 [ 4 | D[ « 1 2 3 4
v | 3| 6 | 9 | 12 y 4 7 | 10 | 13

A x| 1 2 | 3 [ 4 | Y[ « 1 2 3 4
y | 2 | 5| 8 | 11 vy | 3| 6| -9 | 12

W3 KAKUX YHMCEeJ COCTOUT 06JIaCTh ONpeeJeHUsA BCeX ITUX PYHK-
muit? Kakue us oTux QyHKIKEA BoZpacTaionue, KaKkue yobisaoue?

B

20.5. Q 1) BoguTesb 3anuchbiBaeT pacXo TOILJIMBA /IS CBOEH MaIlIMHEL.
OH 3HaeT, YTO PACX0/] TOILJIVBA 3aBUCHT OT PO IEHHOI'0 PACCTOSHAS.
B ra6uie 20.7 npeacTaBieH PACXOJ TOILINBA:

Tabaruuya 20.7

Paccrosnane (kM) 50 100 150 200
Pacxog rommsa (1) | 5 10 15 20

Hanwumure popmysry GYHKINN, KOTOPAS OIUCHIBAET 3aBUCUMOCTD
pacxofa TOIJINBA OT IIPOHEHHOTO PACCTOAHNUA.

2) ¥ paboTHUKA HEIIOJIHBIA Pab0Unii 1eHb, 1 OH 3apabaThiBaeT QUK-
CHPOBAHHYIO CYMMY JeHer KasKblii feHs. B rabaume 20.8 mokasana
gapmiata pabOTHHKA 32 HECKOJIBKO JHel paboThI:

Tabéruua 20.8

Ian 1 2 3 4
Bapmara (rr) | 600 1200 1800 2400

Hanummure Gopmysny QyHKIUNA, KOTOPAs OMNCHIBAET 3aBUCUMOCTh
3apIIATHL OT KOJIMUECTBA PaGOUNX JHET .
3) ccaiejoBaHue OKA3BIBAET, UTO KOJIMUIECTBO YIJIEKUCIOTO rasa,

MOTJION[A€MOT0 PACTEHUAMHE, BABUCHT OT ILIOIIAAN UX IOCALKH
(rabi. 20.9).

Tabruya 20.9

TLnomans (M?) 10 20 30 40

Komnuuecreo YIVIEKHCJIOTO rasa, IIorjouia-
€MOr0 paCTeHUAMH (KT)

2 4 6 8

Hanummnre Gopmyny GyHKINN, KOTOPASA OMUCHIBAET 3aBUCUMOCTH
TIOTJIONIEHHOTO YIJIEKIICJIOTO I'a3a OT ILJIONIA IT0CAJKY PACTeHI .
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19.8. \.) B cynepmapkere geiicrByer ckuara 10% Ha KaRABIN Kyi-
JleHHBIN ToBap. IloKkymnaTesns npruoGpes 5 IMTYK ToBapa, IepBOHA-
JasjbHAA I[eHa KayKI0ro ToBapa x Tenre. Hanummure popmyny ais
HaXOXIOeHNSA CTOUMOCTH KYIIJIEHHBIX TOBAPOB C YyUEeTOM CKHUIOK.

C
19.9. [l KaKUX 3HAYEHUI aPIyMEHTA X SABJISIOTCA HEOTPUIATeIHbHBIMA
2 7
gHauenus pyaxuuu: 1) y =—-3,5x + 45 ;2)y= gx —= 14§;

By--Tx+dl;ay--12x-12,5

19.10. g) 1) Bpuraza B geHb IPOKJIAABIBAET d KM foporu. 13-3a norox-
HBIX YCJIOBHIl IPOU3BOAUTEIBHOCTS PAGOTHI CHUIKAETCS, TI09TOMY
B Takue JHU Opuraja IPOKJIAABIBAeT ¢ KM goporu. Hanuiure
hopMyITy IJIs1 HAX 0XKIEHU A 00IIei AT HBI IIPOJIOKEHHOM TOPOTH 3a
11 gHell, 13 KOTOPBIX X JHEH ObLIN C IJIOXMMHE IIOTOAHBIMU YCJIO-
BUSAMH.
2) B nepsole 4 nus Gpurajza codupaer yposkaii a Kr B jeHb. Ilocie
3aMeHbI TEXHUKH IIPOAYKTHUBHOCTb TPYAA OpPUTaAbl CIeAyIONre X
nHel yBennumiaacsk Ha 10 Kr B gens. Hanummure dopmyny miis Ha-
XOMKIEHUA KOJIMUECTBA YPOIKasa, COOPaHHOTO OPUraioii 3a BCe THHU.

19.11. Beruucaure 3HaUeHHe y. 3amoaHuTe Tabnumy 19.1, ecmn y = 2,2x:

Tabruya 19.1

1
€2 5 -3 27 -1=
13

Ui

19.12. 3anmoauuTe TadbauIy 19.2:
Ta6auya 19.2

=
o=
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OTBETHI

anamﬁeﬂuﬁ AN TOBTOPEHUSA Kypca MaTeMaTUuKu AJid 5—6 kmaccos

1.1) 196,7; 2) —1,859; 3) 21,4)3— 2.1)-1; 2)415, )%;4)6%; 5)2,4;6)71437].
5. 1) 1,485; 2) 2,2; 3) 7,68; 4) 2,4; 5) 1313,26; 6) 1771. 6. 90 000 rr. 7. 12 625 7r.
8. 58 338 km/u. 9. 1) 1,5 kr; 45 1. 2) 4,4 m; 10. 1) 3700; 2) 216; 3) 40; 4) 36;

5) 8. 11. 1) 330 xm?; 2) 1590 rm?; 3) 64,7 xm?. 12, 1) or 400 kr xo 600 r;
2) 900 kr; 3) 3,5 M; 4) 2,4 M — 2 6M; 5) 30 000 xMm; 6) 100 xm; 7) 68 xr. 14. 1) —13,5;

2)-29,3;3)43,5.15. 1)— 2)-27;3)—— .16.1)-181;2) 5025; 3) - 12_ 4)3,5.17.1)6,6;
2) 1485. 18. 1) 3; 2) 411 3 8) — % ;4) 431 . 20. 1) 30 000C; 2) B 5 pas. 21. 100 crp.
22.1)1976rox; 2) 75 Thic. Ta; 3) 3,8 Thic. Ta. 23. 1) —11% 2)—24"; 3) -50°. 24.1) 7 niet; 2) 12 eT;
3) 15 zer. 28.1)(0,5; —4); 2) (11;-2,5). 29. 1) (3; 1). 31. 1) (1966; 1931); 3) (250; 700).
42.1)3;2)-18;3)—5.51.2,44. 53.1) 6 cv; 2) 10 em; 3) 10 em; 4) 30 em; 6) 1,4 em. 55. 2 4.
56.1)19;2)4; 3)19.57. 1), 2), 4) HeBepHBI€; 3) BepHO. 58. 1) 24 yueruka; 2) 13 yueHUKOB.

59. 1) 5 urpymrex; 2) 18 BapuasTos.
Pazgea I. Crenens ¢ measv moKasaTesem
1.9. 1) 16 32) %;3) %;4)3,5; 5)-0,9744.1.11.1)241,4; 3) 10005 4) 1000. 1.13. 2) 144,09;
3) 715%; 4) —4,4.1.14. 1) 81; 2) 3; 3) 2;; 4) 0,75. 2.5. 1) 8; 2) 13; 3) 4; 4) 6; 5) 5;

6)3.2.7.5) [%)6 $6)(=5,2)"""; 7)87 8) (~3)11%; 0) (3,7)15%. 2.12. 1) m; 2) m; 3) 26+5; 4) 3.
2.13. 1) k+1; 2) 3k+2; 3) 4k+10; 4) 3k+13. 3.7. 1) 5; 3) 1; 4) 6. 3.9. 1) a; 2) b*;
1) (32)5; 6) (—k)20. 3.10. 1) 243; 2) 216; 3) %; 1) 7-31—2; 5)1,21; 6) 1,60. 3.12. 2) 64;
1,69, 275 36. 3.13. 1) 2; 2) 29; 3) 51; 4) 72. 3.15. 1) 9% 2) (107 6) (-2,4)°;
7) 11%%; 8) 20'%; 9) (—9)9%; 11) [ ]“H~ 12) 2,1%. 3.16. 1) 800; 2) 81.
3.18. 1) 125; 2) 1,44; 4) — ;1. 3.19. 1) -19,2; 2) 34. 4.4. 1) b 2) b¥;
3)b% 4)b'% 5)b*; 6) 1. 4.6.1) 25 2) 1000; 3) 680; 5) 56. 4.8.1) 323 2) 2. 4.10. 1)57-b%
3) —%. 4.12. 1) 13; 2) 7; 3) 36. 4.13. 1) —1; 2) 16. 5.6. 6) m*n'%;
9)x. 5.7.4) 2. 5.9. 1) ~19xy; 2) 2a%. 5.11. 1) 1; 2) 1. 5.12. 1) 144; 2) 7°.

. .9y1.4) 25 1.0y 7, .0y135. atb oy ai-b?
5.13.1)100;2)8153)1;4) 23.6.7.1) 1032) 756)65;9)17312)8.6.9.1) “2752) © %
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§ 20. TABJIMYHBIN CIIOCOB 3ATAHUSA ®YHKI[UUA

DyHKLWS, Crocobbl 3afaHns GYHKLMY, TabAUYHBIA crnocob.

Kak ¢ nomoLLbto TabamLibl MOXHO 3aaTb GYHKLWIO? [oyemy ¢ MOMOLLLbIO TabauLbl
MOXHO 3aaTb QYHKLMO?

DyHKIINIO MOKHO 3aJaTh C IOMOIIIBIO MA0AUYbL, IOCKOJIBKY I10 TAbIUIIe
110 33JaHHOMY 3HAUEHUIO apryMeHTa HeTPYAHO HAWTH COOTBETCTBYIOIIEE
3HaueHUe QYHKIIUU.

Kak ¢ nomolupto TabamLbl, KOTopas 3aAaeT HeKOTOopyto $yHKLMIO, HaiTV obnacTb
\) onpezeneHns 3ol GyHKLUN?

B BepxHell cTpoke TaGJHUIbI 3aIUChIBAEM 3HAYEHHA apryMeHTa X.
B HHKHEN cTpOKe TaOJIUIIBI — COOTBETCTBYIOIINE 3HAUEHU A (PYHKIIUN Y.
Hanpumep, Ha BepxHeil cTpoke Tabauner 20.1 3anucans! uncaa: 15,
18, 20, 21, 30, 40.
Tabauua 20.1
x 15 18 20 21 30 40
y 30 36 40 42 60 80

ITU 3HAYEHUA apryMeHTa 06pasyIoT 06.1acmy onpedeneHusi PYHKUUU.
ToBOPAT, YTO 06/IACTHIO ONIPeIeIeH NS 9TOH (DYHKITUH ABIAETCA MHOKECTBO
amcen 15, 18, 20, 21, 30, 40, u sanucsisator: {15; 18; 20; 21; 30; 40}.

ITo Ta6mume 20.1 MOXHO y3HAaTh, KaKoe 3HaYeHUe QDYHKIUU Y
COOTBETCTBYET 3HAUEHWIO aprymenTa x, Hanpumep, 30: aprymenty 30
cooTBeTcTByeT 3HaueHMe GyHkmuu 60. I, Hao60poT, 1o TabauIre MOKHO
YBHATH, KAKOW apryMeHT X COOTBETCTBYeT 3HAUEeHUI0O QYHKIUU Y.
Hanpumep, 3Hauenuio pyHxnnu 36 COOTBETCTBYeT 3HAUEHKE apryMeHTa 18.

') MoxHO /v o TabauLie, KOTopas 3a4aeT HEKOTOPYIO GYHKLIIO, Y3HATb, SBAAETCA N
3Ta dyHKUMS BO3pacTatoLLeil nK yBbiBaroLLeld?

ITo Taburuiie MOXKHO YCTAHOBUTS, ABJIAETCA JIX (DYHKI[AA BO3PACTAIOIeH
WIu yObIBAIOIe, UM He ABJIAETCA HU TOM HU APYroi. Iia aToro HAmO
PAacCMOTDETh 3HAUEHUA apryMeHTa Jub0 B MOPAAKe BO3PACTaHUSA, JUO0
B IOpsiKe YOBIBAHUS ¥ IIPOCJIEJUTh, KAK B COOTBETCTBHUU C 9TUM OYAYT
MBMEeHAThCA 3HAYeHNA QYHKINA.

Kax suaum mo Tabnune 20.1, 3HaUeHUA apryMeHTa PACIIOJIOMKEHBI B
nopsifKe ux Bospacranmsa: 15, 18, 20, 21, 30, 40, u cooTBeTcTBYIOIIIE
sHaueHHA QYyHKIHMN — TaK:Ke B nopAgke sospacranus: 30, 36, 40, 42, 60,
80. ITosromy (PyHKIIAA, KOTOPYIO 3a1aeT 9Ta TA0INIIA, ABJIAETCA BO3PACTAIO-
et pyHKIIei.

He Bcakas ra6iaunna sagaer PyHKIINUIO.
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64. Q Ha pucyske 12 npeacraBiieH IPAMOYTOJbHUK, Da3IeIeHHBII Ha
paBHBIE YACTH.

Puc. 12
1) Kakymo uacTh OpAMOYTOJBLHHKA COCTABJISIET €ro 3aKpallleHHas
qacTh:
1 2 1 3
A) =; B) Z; C) =; D)2?
) 3 ) = ) e ) b

2) Kaxoit npomeHT cocTaBiisgeT He3aKpalleHHas YacTh MPAMOYIOJIb-
HuKa?

A)66§%; B)ﬁﬁé%; C)66%;  D)67%?

3) Eciu ayinHA CTOPOHBI OJHOHN KJIETKH paBHA 2 CM, TO HA CKOJBKO
CAaHTHUMETPOB ILIOAAb HEe3aKPAIIeHHOW YacTH MPAMOYTOJbHUKA B
KBajpare GOJIbIIe IIOMAA OKPAIIEHHON YacTH:

A) 70 e B)90 cm?; C)80cm?; D) 85cm??

65. Q Ha merxayraponHoit KOH(epeHITNYN paboTaia rpyIna epeBoaIn-
KoB. U3 Hux 12 3Hanu anrauiickuii, 10 — ppaniysckuii; 8 — Typenkuii,
5 — aHrauACKUN ¥ GPAHIY3CKHUi; 2 — aHIVIMACKUNA U TYPenmKui,
3 — (bpaHIY3CKUil U TypenKnil, 2 — aHTIUHCKU, QPAHIIY3CKUN U TY-
penkuii a361kn. CKOJIBKO TEPEBOAUYMKOB PA00OTAIO HA MEKAYHAPOJHOM
KOH(EpPEeHIIUH:
A)18; B)19; C) 22; D) 20?

66. Q Ky6 ¢ gnunoit pe6pa B 1 M pacnuianin Ha KyOuKu ¢ peGpom B
1 cm. Ec/iu BHUIOKUTE B PAJ HOJTydeHHBIe KYOUKU, TO KAKON JAJUHBL ‘
nosyuuTes psas?

67. Q TIocute KAk D0 CTUPKY KYCOK MbLIa ymeHbiaercs Ha 20% . Ilo-
CJIe CKOJIbKMX CTHPOK KYCOK MbLJIa YMEHBIINTCS HE MEHEe YeM Ha J[Be
Tperu? Halifure HauMeHbIIIee TAKOE YHCJIO0.
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NPEIMETHBIN YKA3ATEJID

AGcosoTHasA HOTPELIHOCTh NPUbInKeHns 66
A6cosrorHas yacrora BapuanTsl 172

Aunre6pandeckas gpo6s 221

Amnanuruueckuii crioco6 saganus Gyaxnun 120

Aprymernr 116

ApudnmeTudecKue AeficTBUA HAJ YHCIaAMU, 3alUCAHHEIE B CTAHIAPTHOM Buze 65
BapwuanTa 169

Bapuanuorssrii pag 169

BsanMHOe pacmosiosxeHne rpad@uKoB INHeHHbIX QyHKIumA 140
Bossenenue B cTenens 23

BosBenenune nponsBeieHNs B cTeneHb 41

Bossenenue paruoHaIbHOR Apobu B crenenb 242
BosBenenue cTenenu B cTeneHs 38

BosBegenue 4acTHOrO B cTemneHb 42

Bospacralommada Gyuxnusa 117

BriHeceHme 0011[ero MHOKUTENA 38 CKoOKH 100
Brrunranue anre6pandeckux gpobei 231

Brruurasne MEOrousIeHOB 88

TenepanbHas COBOKYNHOCTH 168

TumepGona 161

I'paduk nueeiinoi pyarmun 135

T'paduuecknii ciocob sasanusa QyHrmn 128

Jenenne anrebpandeckux apobeit 242

JlesieHne MHOTOUJIEHA HA OHOUIIeH 97

JlesleHue cTeleHel C O4MHAKOBBIMI OCHOBAHUAMA 32
Jonycrumble sHaUeHNS HepeMeHHO# 117

BHaualas 4acTh YHUCJIa, 3aIUCAHHOTO B CTAHAAPTHOM Buze 63
3HaueHUe CTEeNleHN ¢ HATYPaJTbHEIM IOKa3aTenreM 22
Koappumuenr ognounena 78

Jluseiinas QysHkus 135

M=uorouner 83

MuosxecTBo 3HadeHnit Gyuaknum 117

O6siactb onpejenenus Gysrmun 117

Opuounen 77

Ocuoranue crenenu 22

OcHOBHOE CcBOICTBO anrebpandeckoi xpodu 226
OTHOCHTeIbHAA IOTPEITHOCT IpubinKeHns 68
OrHOCHTeThHASA YACTOTA BapHAHTHI 172

ITapaGoma 151

Iloxo6HEBIE OLHOUYJIEHEL 78

IToxasarens cremenn 22

TIonuron aGecooTHBIX yacTor 176

ITonuros oTHOCUTENBHBIX YacToT 178

TlopszoK unca, 3aIUCaHHOTO B CTaHZaPTHOM Buze 63
IIponsBesieHne cTeNeHel ¢ OMMHAKOBBIMHI OCHOBAHUAMH 28
PamnnonanpHble BeIpakeHnd 221

Pemrenue cucTeMbl JUHEHHBIX YPABHEHHI C ABYM#A IIePEMEHHBLIMM IDA(QUUECKUMU
criocobom 145

CBolicTBa CTEIIEHH C [IeJIbIM IoKasaTeaeM 50
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Crnoxxenue anredpandeckux apodeit 231

Crosxenne MEHOro4IeHOB 88

Cayuaitnad Bei6opka 169

Cnocob rpynnuposku 105

CpaBHeHUe Yrcel, 3alIUCAHHBIX B CTAHZAPTHOM Buje 64
Crangapraerii Bujg Muorousesa 83

CrangaprHeIi BU ogHOUIEHA 77

CrasgaprHsrii Buj yncia 63

Crenens 22

Crenens MHEOTOUIEHA 84

Crenens oguousnena 77

CreneHs ¢ HATYPaJbHBIM ITOKa3aTesem 22

CremeHs ¢ HyJIeBBIM HOKasaTeaeM 32

CreneHs ¢ IeJbIM IOKasarenreM 46

TabnmunbIil crrocod 3aganus GyHrnun 124
VosiBaromas pysrmua 117

VMmHOKeHMe anreGpanueckux apobei 242
YMHOMXeHNe MHOrOYJIeHa Ha MHOrousieH 94
VYMHOMKEHUE MHOTOUIeHA HA OAHOUYIEH 93

dopmyia KBajpaTa pasHOCTH ABYX BhipaskeHuit 189
Dopmyta KBaZpaTa CyMMBI IBYX BhIpaskeHuil 188
Dopmy.ia Kyba pasHOCTH ABYX BbIparkeHuit 197
Dopmysa Kyba CyMMEL IBYX BeIpaskeHuin 196
@opMyJia Pa3HOCTU KBaJAPATOB ABYX BbIpaskeHuil 182
@opmyJia pagHOCTH Ky0OB ABYX BeIpaskeHuit 201
Dopmya cyMMbI Ky60B ABYX BhIpaxcenuit 201
QysKoua 117

®ynxnua suga y = ax? (@ # 0) 150

Dynkuus suja y = ax® (@ # 0) 155

k
DyHKINA BUJA Y = ; (k= 0)160
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§ 26. OYHKIIUS y = ax® (a # 0), EE TPA®UK U CBOMCTBA

DyHKUMS, rpaduK dYHKLMK, Kybrueckas napabona, CBOMCTBa GyHKLWN.

@ Kakumu cBovicTBamu obnagaet dyHkUms y = ax® (a # 0) 1 Kak noctpounTb ee rpadmk?

Paccmorpum cBoiicTBa QyHKIMH y = ax?, rae a # 0.

1) O6sactsio onpenenenns QyHrnuu y = ax® (a # 0) ABIAAETCA MHOMKE-
CTBO YHCEJI YHCJIOBOH LIPAMOIL (—oo; +oo).

CHMBOJINYECKY 3aNUCHIBAIOT: D(y) = (—o0; +o0), mitzt D(ax?®) = (—oo; +o0),
wnu D(y) = R, wiu D(ax®) = R.
Q Mouemy obnactbio onpeseneHns GyHKUMM y = ax® (a # 0) ABASETCA NPOMEXYTOK

(~c0; +00)?

2) Haiiziem MHOKeCTBO 3HaYeHUH QyHKImH Yy = ax® (a # 0):

— eCJIM YHCJIO @ — MOJIOKHUTeNbHOe (@ > 0) 1 mpu 9ToM:

— [epeMeHHas X IPUHIMAET OTPULIATeIbHbIe BHAYEHN A, TO MHOKECTBOM
3HAYeHUN QYHKIUY Y = aX® SBJIAETCS OTKPBITHIA YHCIIOBOH JIyd (—oo; 0);

— HepeMeHHas X IPUHUMAET [IOJI0KUTEIbHbIE 3HAUEHIU A, TO MHOKECTBOM
3HAUEHWI PYHKINY y = ax® IBJIAETCA OTKPBITHIM YUCIIOBOM sy (0; +oo);

— IepeMeHHas X IPUHUMAaeT 3HaUeHUe, PABHOE HYJII0, TO 3HAUEHUEM
(yHKRIME y = ax® GyJeT Yncio HyJb.

CuepoBaTesibHO, ipu @ > 0 MHOKECTBOM 3HAUEHUN QYyHKIUU y = ax®
SABJIAETCA MHOKECTBO YHCEJ YUCIOBOI MPAMOIL (—oo; +oo),

), Mouemy npu a < 0 MHOXeECTBOM 3HaueHWIn PYHKLMM Y = ax® ABASETCA MHOXECTBO
Yncen YNCNOBON NPAMOIA (—oo; +c0)?

MuoskecTBOM 8HaueHUH QyHKINK §y = ax®, rae a # 0, ABIs€TCA MHO-
SKECTBO YHCEJI YMCJIIOBOH IPAMOT (—oo; +o0).

CumMRoTUUecK ™ 3aTHeRIRATT: K (1)) = (—o0; +00), mnur E(ax3) = (—oo; +o0),

wiu E(y) = R, unn E(ax®) = R.

VI3 iepBOTO U BTOPOTO CBOMCTB QYHKIINY Y = ax? CIeLyeT, 4TO ee Ipa- ‘ /
(UK pacIoIOKeH: '

¢ B 1 u III KoopauHaTHOM YeTBepTAX IpU @ > 0; °

¢ BII u IV KoopauuaTHO# ueTBepTaAX npu a < 0. et

3) HaiijeM IPOMEKYTKH 38HAKOIIOCTOAHCTBA (DYHKIIMH. ) ‘

113 mepBoro u Broporo ceoicTs pyHrnuu y = ax® (a * 0) ciexyer, 410
OHA IPHHUMAET:

¢ ipu a > 0 — mostoskuTeabHbIe 3HaUeHnA Ha (0; +o0); oOTpHUIIaTEIBHBIE
3HaueHus — Ha (—; 0);

¢ npu a < 0 — moJIoYKUTeIbHBIE 3HAUEeHU S HA (—o0; 0); OTpULIATEIbHBIE
sHaueHHA — Ha (—0; +eo).

155






OEBPS/bg9c.jpg
4) Haiinem mynu Qyaruun. 3uadenne GQyaruun y = ax® (a # 0) paBHo
"y npu x = 0.

IeiicrBurensro, eciu y = 0, To moxyuum ax® = 0. Ilockoaskry a # 0,
10 x% = 0, wiau x * x - x = 0. 3HaUeHNe IPOU3BEAeHUA PABHO HYJII0, KOTIa
X0Ts1 OBI OMH U3 MHOKUTENIeH paBeH HyI0. 3Hauut, x = 0.

Ins nocrpoenus rpaduros yaruuit y = x° u y = —x° cocraBum ra-

Oy 26.1.
Tabauuya 26.1
b d -2 = —l 0 l it 2
2 2
1 1
= -8 -1 _z 0 = 1 8
= 8 3
y=-—x° 8 1 1 0 i E1 -8
8 8

Wcnoassys rabouiy 26.1, mocrpoum rpadukn GyHrmmit y = x3u y = —x°
(puc. 26.1, 26.2).

Ecotu mocTpouTh Apyrue TOYKY, IPpUHALIeKanue rpadury QyHKIUn
y = x°unm y = —x°, TO yBUAUM, UTO OHYU PACIIOJIOKEHbI Ha JIMHUK, KOTO-
pas [MJIaBHO COEIUHAET TOUKHU, IOCTPOEHHBIE ¢ IOMOIbIO TabauIbl 26.1
(puc. 26.1, 26.2).

M3 pucyukos 26.1 u 26.2 Bugum, uro rpaduk Gysrunn y = ax® (a # 0):

1) npu a > 0 BoapacTaer Ha IPOMEKYTKE (—oo; +00);

2) npu a < 0 yObIBaeT Ha IPOMEIKYTKE (—oo; +o0),

Y, [ Y.

5 1448 12 01 2 3 x i

oF
S
£

Puc. 26.1 Puc. 26.2
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25.5. Mcnonbsya rpaduku GyHKIMIT, HafiAXTe YNCI0 KOPHeH ypaBHEHUA:
1)x2+4=0;2)4x2-3=5;3)5-0,4x>=2; 4)-2% + 3%x2 = 4.
25.6. C nomowmsio nporpamMmmbl GeoGebra onpezesnure, nepecerarTCs JIn
rpadurn QyHKIUi y = 3x°uy =5 — 2x.
25.7. Cuomoirsio nporpaMmmel GeoGebra HaiiguTe rpaduuecKuM Crrocobom
KopHu ypaBHenus 2x? = 3x + 1 (OTBET OKPYIJIATE [0 AECATHIX).

25.8. SIBnaerca nu QyHKINA Yy = 7% x? Bogpacrarolnei (yobIBaromeii) Ha
npomesxyTre: 1) [1; 4]; 2) [-4; —2]; 3) [0; 14]?
C

25.9. a) Haiizure HauboabIlee U HAaUMEHbIEe 3HAUEHUS DYHKIUN
y = bx?manpomexytre: 1)[0; 5]; 2)[-1; 2]; 3) [-5; —4]; 4)[-3; 1].
6) Haiizure HaubGoJsiblllee U HAMMEHBIIEE 3HAUEHUA QYHKIIUU
y = —0,5x? na mpomexxytke: 1) [-2; 0]; 2) [-3; 3]; 3) [-5; —4];

4)[0; 6].
25.10. IToaroToBbTe COOOIEHNE, KAK [TOABUJICS TEPMUH “napabosua”.
25.11. TToaroroBTE COOBIIEHNE O CBOICTBE MAPAOOJIbl, IPUMEHIEMOM
Ha mpaxkrtuke. Ha pucynke 25.4 uzo6pasken napabosouns. Kak on
IOJIyYaeTCHA U I/le UCIOIb3YeTCsi?

A

oW A

25.12. HaiignTe sHAYeHne BoIpaskeHusa: 1) —a’npua = 2; 2) —a’ npua =—3;
3) —4a’npua =-1; 4) 5a° npu a =-2.
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26.9. CKOJIIBKO TOUEK IIepecedeH s UMeoT rpad Ky QYHKIUR y = ax® u
y = bx?, ecam:
1)a=3, b=2; 2)a=-3, b=0,2;
3)a=0,2, b=-0,2; 4)a=-4, b=-27

26.10. Hajfizure HauboJbilee U HaUMeHbIIee 3HAUEHUA QYHKIUH
y = 2x° HA IPOMEKYTKe:

[-2;5]; 2)[-1;-0,5]; 3)[-3; 3,5].

26.11. Kakve u3 IIepeUnCIeHHBIX (DYHKIWIA:
y—=3xyl= 2x Sl
1) BospacrammumMu;

26.12. B KaKMUX YETBEPTAX PACIIO.
1)y =-0,2x% Dy=
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TI'padur pyaxnun y = ax® (a # 0) Ha3BIBAIOT KYOUYECKOiL Napaboroil.
s mocrpoenus rpadukos QyHrnuil y = 2x3 u y = —2x3 cocraBum
rabauny 26.2.

Taoruya 26.2

x -2 =1, . 0 1 1 2
2 2
y=2x° -16 -2 1 0 L 2 16
4 4
y=—2x% 16 2 1 0 L -2 1.6
4 4

y=2¢uny=-2x.
2) 3anonHuTe Tabauuy 26.3. Mpy OAHWX U TeX Xe 3HaYeHUAX aprymeHTa
CpaBHWTE COOTBETCTBYHOLULME 3HaUYEHUA QYHKLMA: 1) y = 2x3* u y = x3

@ 1) Vicnonbsya Tabnuuy 26.2, caMOCTOATENbHO MOCTpoWTe rpadukn dyHKLMI

1
2)y = Ex3my=x3.
Tab6auya 26.3

1 1
7% -4 -2 =1 2 0 5 1 2 4
y=2x*
y=x
y=32
'3 . 3
IIna KpaTKOCTH BMECTO IIPEIJIOKeHUd “IOCTPOUTH KyOHUUIECKYIO
napabosy, KoTopas aBiadeTca rpadukoM QyHKIuT y = x°”, roBOpAT:
“II0CTPONTEL KyOHUecKyIo mapaboay y = x3”.

X o

@ B oAHOV 1 TOM XKe cucTeMe KoopavHaT NocTpoiiTe KyBunyeckve napabosnbl, KoTopble

& 1
ABAAIOTCA rpadukaMin GyHKLMIA: y = =x°, y = —z)@ ny=-2x.

‘ @ 1. Kak us kyOuueckoil mapaboJbl y = x° MOJy4UTh KYyOUUECKYIO 1apaboiLy:
\) y=—Tx}y= %xa? ] ‘
2. Kak OTHOCHTeTBHO JAPYT APYra DPAacCIIOJNOKeHBl KyOmuecKme mapabosl
y=5x*u y=-5x?
3. ObbacHUTE, IOYEeMy HAYAIO0 KOOPAUHAT HABJSAETCA LMEHTPOM CHMMETDHH
KyOHuecKoii mapabous: Buaa y = ax®.

4. B KaKUX KOOPAMHATHBIX YETBEPTAX PACIIOJIOKEHA KyOuueckas napaboa:
y="Tx% y=-Tx%?
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26.1. Ilpuuaniesxut ju rpadury GyHKIUT y = x° TOuKa:

1) A(2; 16); 2) B(-1;-1);
3) C(3; 54); 4) D(=2; -8);
5) M(~0,2; —0,008); 6) R(-3; 27);
7) P(0,3; 1,27); 8) X(~5; —125)?

26.2. Tlocrpoiite rpadux Gyuruuu y = 0,5x°. Ilo rpaduky HaiiguTe:
1) sHaueHud y, cooTBeTCcTBYIOmMUE X = —1,25; —0,75; 2,5; 4;
2) BHAYEHHA X, KOTOPBIM COOTBETCTBYET Yy = —33 —1; 4; 4,8.

26.3. IlocTpoiiTe B OJHOM KOOPAUHATHOM IIIOCKOCTH rpaduKy HYHKIIMIA:

Dy=x% y = 5x%, y= %xﬁ y = 4x’
1
2)y=-5x%, y=- ix% y=—4x%, y=-5x"
B

26.4. Cnoomomblo rpaduxa GyHKIUN y = X° CpaBHUTE YHCIa:
1) (-3)° m(-2)% 2)(-1,2)° u 0,2%
3)4,4°u 5,023 4) 0 u (—2)%.

26.5. VMeer 11 KOPHU ypaBHEHUE:
DNxd=2x+1; 2)2x% =—-3x;
3)0,4x+ 2 = x3; 4)-1,2x — 1 =x3?

26.6. Pemnre ypaBHeHHE:
1) x* = -8; 2) x* = 125;
3) 2x® = —54; 4)-0,5x% = —4.

26.7. C nomorsio nporpaMmmel GeoGebra onpeznesnure, mepeceKamTest JIu
rpaduru pyarnun y = —0,4x* nuy = - 0,3x + 5?

26.8. C momomrpio nporpammbl GeoGebra pemmure ypasHeHue rpadudec-
KHM CII0CO60M (OTBET OKPYTIJINTE 0 AeCATHIX):

1) —0,3x% = —4; 2)-0,3x%=b5; 3)-0,3x°=1,4.
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SJIEMEHTbI CTATUCTUKHN

§ 28. BAPUAITMOHHBIE PANBI

B\ MaremaTuueckas CTaTUCTVKa, reHepanbHas COBOKYMHOCTb, ClyyaiiHas BbiGopKa,
BapMaLMOHHbIA s, BapuaHTa.

YT0 TaKoe reHepanbHas COBOKYMHOCTb, CllyYaliHas BbIGOpKa, BapyaLoHHbIV paz,
N BapuaHTa?

Mamemamuyeckas cmamucmuia — pasies MaTeMaTUKH, IIOCBAIIEH-
HBIA MaTeMaTHUYeCKIM METOZAM CUCTEMATHASAIINH , 00pabOTKH 1 NCCIIe0Ba~
HUSA Pe3yJIbTATOB HAOIIOAeHUI 41 HAYYHBIX U IPAKTUIECKUX BBHIBOJOB.

BriBogbI, 00061IIeHIA KaK B HAyKe, TAK ¥ HA IPAKTUKE, IIeHHbI JHUIITh
TOrZa, KOrja OHM 000CHOBAHBI (haKTaMu.

Beakoe uccieoBanne HaYMHaeTCsA co cOopa (PaKTOB, HAOIIOLEHUA.
O6paboTaTh ¥ CHCTEMATHU3UPOBATH 9TH (PAKTHI HAM ITOMOTYT CTATHCTU-
YeCKHe MOHATUA: 2eHePALIbHAL COBOKYNHOCMb, CAYLAHAL 8bIO0PKA,
6apuayUOHRbLI PO, 6apUaArmMa.

Tenepanvroil cosoxynrnocmyuio (B aHTI. — population) Ha3bIBAETCA
MHOXK€ECTBO BCEX 00'beKTOB WM ABJIEHHUI, HMEIOIINX OOIIYI0 XapaKTe-
PUCTHKY, KOTOPbIE IOJJIeKAT H3YUEeHHUIO.

TenepabHas COBOKYIIHOCTH 3aBUCHUT OT T€X IfeJIeil, KOTOPbIe CTaBATCA
nepeq ucciaenoBanveMm. Hanpumep, eciu Hac HHTepeCyeT UCCIeTOBAHUE
PasMepoB JHUCTHEB Ay0a, TO FeHepaIbHOIl COBOKYIHOCTEIO OyzeT BooOpa-
JKaeMoe MHOYKECTBO BCEX JINCThEB Ay0a; B MCCIELOBAHUN TeMIIEePaTyphI
BO3JAyXa B OCEHHUE MECAILI — BCe IIOKA3AaTeJH TeMIePaTyphl BO3AY-
Xa, KOTOpble HAOIIOZANNCH B OCEHHIE MECSIIbl; B MCCIeTOBAHUM POCTA
CEMHUKJIACCHHKOB — IIOKa3aTeH POCTa BCeX JeTell 9TOro BO3pacTa.

Q W3 Kaknx 06beKTOB MOXET COCTOATh reHepasnbHas COBOKYMHOCTb?

DJIeMeHTaMU reHePaJbHON COBOKYITHOCTU MOTYT OBITH 00BEKThI JIF000H
NPUPOIBI: HEOAYIIEBIEHHBIE IIPDEIMETHI, JIOAU, IPUPOIHbIE ABIECHUA U
TaK Jajee.
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Eciu U3 reHepasbHONR COBOKYIHOCTH 0TOGPATH HPOU3BOJIbHBIM
06pasoM HEKOTOpHIe €€ dJIeMeHTHl (00beKThI), TO HIOJyUYeHHAd
COBOKYITHOCTH HA3BIBAETCA CAYHAULHOU 6bLOOPKOIL.

Hanpumep, B ucciesoBaHnm pocTa geteit 13 ser cayuaiinoil BBIGOPKOil
OyayT metu 13 e, KoTopbie yuaTcs B Balei mkoie (puc. 28.1).

Tenepanvhas co860KYNHOCMb: Cayuaiinas evl60pKa:
Bce geru 13 et geru 13 e, oTo6paEHEbIe U3
TeHepaJIbHOI COBOKYIITHOCTH

Puc. 28.1

BapuayuonHnbim pa0om Ha3bIBAETCHA YIOPAZOIEHHAA 10 BO3PACTAHUIO
UM YOBIBAHUIO ITOCJIEL0BATEIHHOCTH 00BEKTOB COBOKYITHOCTH .

-12°, -10° 3an1caHa Temnepatypa Bo3ayxa, KOTopas 6bina ¢ 5 no 18 HoAbpA.

Q 1. B nocnegosatensHoctn -3°, 0°, -3°, —6°, =7°, -12°, -11°, 0°, 0°, -=7°, -9°, -10°,
Mouemy 3Ta NocneaoBaTeNbHOCTL He ABNAETCA BapUaLMOHHbIM PAAOM?
2. SB/ISIHOTCA /I BApUALIMOHHBIMU psilaMu MPUBEAEHHDBIE HUXKE MOCIeJ0BaTeIbHOCTM:
-12°,-12°,-11°, -10°, -10°, -9°, -7°, -7°, -6°, —3°, -3°, 0°, 0°, 0°;
BUNO8 033", 67, —7°, —7°,-9°,-10°,-10°, -11°,-12°, -12°?

( Kaoxb1ii uIeH BApUAMOHHOTO PAJA HABBIBAETCH 6APUAHMOIL. )

KakoBbl NpeviMyLLiecTBa Bapu1aLlOHHOro paaa nepe nocaeaoBaTe/lbHoCTbo, Npo-
V3BOJIBHO QUKCUPYIOLLIEN pesy/ibTaTbl HabroAeHWIA (Mcxoabl)?

C IOMOII[bI0 BAPUAIMOHHOT'O PAJia MOYKHO CPady yKasaTh HAUMeHbIIIee
n HaKﬁOJIbIIIee SHa4Y€HHA pALa; SHAYEHHA, KOTOPbI€ IIOBTOPAIOTCA Yale
Apyrux u Tak pasee. Ho mpu GOJIBIIIOM KOJNYECTBE BADUAHTOB BHIGOPKU
¥ BapMAIIMOHHBIN pal — He caMas ymoOHas gopMma ImpencTaBIeHUS
noJIy4eHHON nHpOpMAauu.

169






OEBPS/bga6.jpg
IIPOBEPH CEBA!

1. Kakas Touka He IpuHALIEKUT rpaduky yHKINT y = 2x27

A. (0; 0); B. (1; 2); C.(-1; 2); D. (-1;-2).

2. Bsruncaure sHaueHue QyHKIUN y — —3x° mpu x — —2:
A. -24; B. 18; C. 24; D. -18.

3. Ilpu x = —3 suauenue Qyuruuy y = ax’ pasuo —9. Hatinure snauenue a:
A1 B.-1; c.3; D.-2.

4. Kakas Touka IPUHALIEKUT rpahuKy QyHKINK Yy = —%?
A.(1; 5); B. (-2; 10); C. [% _25]; D. (2; 2,5).

5. VKasKuTe MHOKECTBO BHAUEHUI X, IPH KOTOPBIX (DYHKLIUA Y = E
BO3pACTAeT: x
A. (0; +oo); B. (—<; 0); C. R; D. (—o0;0)u(0;+o0).

6. Bripasure (hopmMy10ii 06pATHYIO IPOIOPIHOHAILHOCTE, 3HAA, YTO €€
rpaduk npoxoauT yepes Toury A(—2; —4,5):

9 9 14 2
A.yf—;, B.yfz, C.yf—y, D.yf—gx.
= 20

7. VKaK1Te MHOMKECTBO 3HAUEHMH X, IPH KOTOPHIX (DYHKIUA Y = ~

MOJIOYKUTEJIbHA

A. (05 +=); B. (= 0); C.R; D.(=e;0)A0;+20).
8. CKOJIIBKO TOUEK IepeceueHusa MMeIT rpaduky QyHKuui y = x% n

y=x?

A. TBe TOUKH. B. OzHYy TOUKY.

C. He mMe1oT OB X TOMCI . D. Tpu rourcu.

9. Kaxue us Touex npuHagieskar rpabuky GyHKmun y = —x°?

A.(1;1), (=15 -1); B.(1;-1), (-1;-1);
C.(=1;1), (1;-1) D. (1;1), (05 0).
10. CKOJIBKO TOUEK [epecedeHuil NMeT rpad@uru QyHKmui y = 3x° u
3
=29
U=t
A. He umeroT 00IUX TOYEK. B. OzHy TOUKYy.
C. IBe TOUKH. D. Tpu Touku.
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11 Ucnonnsysa rpadux Gyaknum y = kx + b, Ha pucyHKe 1 HaliguTe

3HAKH k u b:

Puc. 1
A.E>0;6>0; B.E>0;b<0; C.k<0;b<0; D.k<0;6>0.

=

12. Ucnonbays rpadhux pyaxnum y = kx + b, Ha pucyHKe 2 HalijuTe
3HaKU k u b:

[
Puc. 2

A E>0;6>0; B.E>0;b<0; C.E<0;b6<0; D.k<0;b>0.

o
5. @
TaGauya 1

Bue! neraneit A B e D E - ‘
KommuecTso eraseit 25 24 31 27 33 -

Hcnonssysa Tabmuny 1, yKaykuTe BepHbIE YTBEPIKICHUAS

1) cpenHee apu(dMeTHUECKOE 3HAUEHNE PAJA TNCEIT, COCTABIEHHBIX U3
KoJirnuecTBa Jerasieii, pasuo 30;

2) pasmax psiia drcelI, COCTABIEHHBIX M3 KOJINYeCTBa feTajell, paseH 6;
3) MeguWaHa PAJA UYKCEJ, COCTABJIEHHBIX W3 KOJIMYECTBA AeTajeil,
pasHa 31;

4) oTHOIIEeHNEe 3HAUeHus BhipaskeHuA D + E k 3HaUeHUI0 BRIPAIKEHUA
A + B+ Cpasuo 0,75.
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27.5. VMeeT 1 KOPHU ypPaBHEHUE:

1)-2 —3x+2; 2)-22 5,
x x
3) 2 = —x 42 —4x-32
x x
277.6. PemnTe ypaBHEHNe rpaUUIeCKUM CIIOCOO0M:
__2, -1, — i, -
1)4= W 2)3 o 3)x W 4) 2x P
5)x2=i; 6) x% = —x?% Nx2=x+2; 8)0,25x2=%.
27.7. Tlepecekaercs nu rpabuk Qyurmun f(x) = —% ¢ rpadukom QyHK-
nuu:
Dy=—-x+3; 2)y=2x; 3y=x+1; 4)y=-3x-38,5;
Bly——x5  O)y=-05x%5 Ty=3x5 8y—ll?
C

. 4
27.8. Moryr au rpaduku QyHKINI y = T Ay =ax + b mepecekarncsi:
1) TonBbKO B OAHOM TOUKe; 2) TOJBLKO B ABYX TOUKAaX; 3) B TPEX TOU-
Kax?

27.9.TlocrpoiiTe rpadur QyHKIUN:

2 2 1 -0,2
Dy=1i3 y=—3 Ny=—r"7 Dy=—F+
Yy=i VY= VY ] )y M
y
27.10. Haiinure HambosbIee 1 HaUMeHbIIIee 3HAYEHUA PYHKIIUMT

()5 ﬁ Ha IPOMEKYTKE:
1)[2,4; 5]; 2)[-2,4;-1]1;  3)[-3,5;-0,5];  4)[4;12].

27.11. Tpadur QyHKIHH Y = % npoxoxut deped Touxky M(—4; 2). IIpo-

XOAUT JIX TpaduK 3TOM (DYHKIIUYA YEPE3 TOUKY:

DACLS);  2)BG-9;  3)C(0,5-16); 4)K(-3;22)?
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27.12. CroumocTts urpymex B orgesne “Ierckuit Mmup” mpepcraBieHa
B caenyiomeil mociaenosarenbuocTu: 480 tr; 780 Tr; 250 Tr;
420 tr; 420 tr; 180 Tr; 250 Tr; 480 Tr; 480 Tr; 680 Tr; 250 TT]
380 tr; 540 Tr; 125 Tr; 430 Tr; 450 Tr; 380 Tr; 680 Tr; 990 TI]
420 Tr; 690 Tr; 450 Tr; 360 Tr; 1200 Ttr; 850 Tr; 800 Tr;
1150 Tr; 250 Tr.

1) HaiiauTe 9UCI0 UIPYIIEK, CTOMMOCTD KOTOPBIX COCTABIIAET OT

300 tr mo 700 Tr.

2) Haiigure 4mc/I0 UIPYIIEK, CTOMMOCTh KOTOPBIX IIPEBBIIIAET
600 Tr.

3) Haiijure 4ncjio UrpyuieK, CrouMOCTb KOTOPbIX HE LIPeBbIIIaeT
600 Tr.

27.13. 3azaHHY0 IOCJIEL0BATEIbHOCTD TEMIEPaTyphl Bodayxa —12°C;
-10°C; —9°C; —-12°C; —-11'C; 10 @G89 C; —8'@&9 C;:&02 C; —11°C;
—-10°C; —10°C; —9°C; —8°C samumiute: 1) B mopsagKe yOLIBAHUS;
2) B IOPSAKE BO3PACTAHUS.
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Eciu mocTpouTh Jpyrue TOUKY, IpUHALIeKanue rpadury GQyHKIun
1 1

Y= = HUIN y = ——, TO YBULUM, YTO OHH PACIOJIOKEHBI HA JUHUU,
x x

KOTOpas IJIABHO COENUHSIET TOYKH, yIKe HOCTPOEHHBIE C IIOMOIIbI0 Tad-
gurer 27.1 (puc. 27.1, 27.2).

y y

. 5

. 4

3

N v =1

1 1
54471011 2845 |* 54381 01(—4 5 |*

Puc. 27.1 Puc. 27.2

U3 pucyukos 27.1 u 27.2 Bugum, uro: 1) npu £ < 0 HA UHCIOBBIX
TIPOMEKYTKAX (—oo; 0) U (0; +oo) PyHKIUA Y = % Boapacraer; 2) ipu k>0

k
HAa YHCJIOBBIX IPOMEKYTKAX (—eo; 0) U (0; +eo) hyHKRINA Y = < yObIBaeT.

3anonHute Tabauuy 27.2. Mpu OAHUX W Tex Xe 3HaYeHWAX aprymeHTa
CpaBHUTe COOTBeTCTBYlOWME 3HAYEHNA YHKUMIA: 1) y = % ny= %;

1 .
2)y= MY =%
Tabauya 27.2
x -4 -2 =1 —l 0 2, 1 2 4
2 2
2
Hi=
X
-9
v X
-
# 2x
(" Ilns KpaTKocTH BMECTO IPEJIOMKEHHA “IOCTPOHTH THIEPOOLy, )
1
KoTopad ABJIAeTcA rpa@uKoM QYHKIHYT Y = < ”, rOBOPAT: “IIOCTPOUTH
1
runepboay y = =",
x

S
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1 2

@ B 0AHOIA 11 TOA ke ccTeMe KOOpAMHAT MOCTPOIiTe rnep6obl, KOTOpble ABAAKOTCS
o 1

rpadukamMn GyHKUMA: y = — -, ¥ = —5- 1y = - =,

pad PYHKUARA: Y = =50,y = =5y =~

L

\ 1. Kaxnarnnepﬁomﬂy=% nonyqnmmuepéomﬂ:y=—7',17;y=7 %?
‘@ 2. Kak OTHOCHTEJIBHO IPYT JAPYT'a PACIIOJIOKEHbI PHIIePOOIIbL i = % u
y=-%2
3. O6bsacHUTE, IOYEMy HAUAIO KOOPAUHAT SABJISETCA IEHTPOM CUMMETDUN
THUIepGOoIBl BHAA Y = %.

4. B KaKuX KOOPAWHATHEIX YeTBEPTAX PACIONIONKEHA ruepbora: y = %;

o
e

A

27.1. Ilpuragmexutr au rpadury QYHKIUKA y = i rouka: 1) A(2; 0,5);
2) B(=3; 4,3); 3) C(=10; =0,1); 4) M(-0,2; =5)?

27.2. Tlocrpoiite rpaduk QyHKIUN Yy = % . ITo rpadury HaliguTe:

1) sHauenme QYHKUUY, COOTBETCTBYIOIEE 3HAUCHUIO apIyMeHTa
x=-3;-0,6; 5; 30;

2) sHaueHHEe apryMeHTa X, KOTOPOMY COOTBETCTBYET 3HAUEHUE
¢ysrnun y = -2; -1,5;0,5; 2,5;4;

3) 1(0,5) + f(3); f(1) = f(=1,5); f(2) — 2/(3); f(-0,3) + 3f(1,5), ecan

y=1(x).
27.3. IIocTpoiiTe B OGHON KOOPANHATHON IJIOCKOCTU I'Pa@UKU QYHKIIHI:
_2, _4, __2, __4. ,_05 /)
S5 WY=ss y=-3s y=—3i o y=— "
5
27.4. ®yurnusa sagana GopMyJIon: y = 5 BamosrauTe Tadauy 27.3: .'
Tabauua 27.3 ] ‘
* -5 -2 —1 1 2 5
Y

163






OEBPS/bga0.jpg
§27. ®VHKIUA y =% (k+0), EE TPAOHK H CBOHCTBA

0 DyHKUWA, rpaduK GYHKLMK, runepbona, CBOCTBA GyHKLWW.

@ Kakumu ceoiictBamu obnajaet GyHKLMA BUaa y = K(k # 0) 1 KaK NoCTpouTh ee rpaduk?
X

o k
Paccmorpum cBoiictBa QyHKIun y = —, rue k # 0.
x

k
1) O6s1acTbio onpe/iesteHu s GYHKIUN i = — SIBJISIETCS MHOMKECTBO BCEX
x

qnces, KpoMe HyJId: (—oo; 0) U (03 +oo).

CumBosnndeckn 3anuceiBatoT: D(y) = (—e; 0) U (0; +oo), mrin D( (k% 0))
= (—e0; 0) L (05 +eo).

Mouemy obnactelo onpefeneHns GyHKLUM y = —(k # 0) ABAfeTca NpOMexyToK
(=00; 0) U (0; +00)?

2) HaiineM MHOXeCTBO BHaUeHUH QYHKIINHT Yy = % ,roe k#0:

— eCJIM YHCJI0 kB — mosoxkuTenasHoe (kB > 0) u npu aTom:

— IepeMeHHAas X MIPUHUMAET OTPHUIlATeJbHbIe 3HAUEHUS, TO MHO-
JKeCTBOM 3HAYeHUN QYHKIUN Y = % ABJIAETCA YUCI0BOI srya (—oo; 0);

— IepeMeHHAad X MPUHUMAaeT HOJIOKUTeIbHbIe 3HAUEHUSI, TO MHO-
JKeCTBOM B3Ha4YeHU PyHKIUH y = % ABJIAETCA YUCIO0BOM J1y4 (03 +eo);

— IepeMeHHas X NPUHUMAeT 3HAYEHVEe, PABHOE HYJIO, TO 3HAUEHWE
byHROHI Y = % He CYIIeCTBYeT.

CanenosatenbHo, pu k > 0 MHOKECTBOM 3HAUEHUH QYHKIUN Y =
ABJIAETCA MHOKECTBO uncel (—eo; 0) U (0; +o).

LR

k
Moyemy npu k < 0 MHOXECTBOM 3HaUYeHWA GyHKUMK Y = — ﬂBl!ﬂeTCﬂ MHOXeCTBO
\ uuncen (—oo; 0) L (0; +0)?

=X
% 13
MHOKeCTBOM 3HAUYeHUH QYHKIUHU y = —, rae B # 0, ABasgerca

x

MHOecTBO uucel (—eo; 0) U (0; +eo). r
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CuMBoInYecKH 3anuchiBaioT: E(y) = (—eo; 0) U (0; +e0), mim E[EJ =
= (=3 0) U (0; +=o). *

Wz 1) u 2) cBO¥iCTB QyHKINY Y = % ,rae k# 0, cnenyer, 4To ee rpaduk
PACLOJIOMEeH

— B 1 u III KoopauHaTHOM YeTBepTsAX TIpK £ > 0,

— Bo IT u IV KoopauuaTHOI ueTBepTaAx npu k < 0.

3) Haiinem npoMesKyTKU 3HAKOIIOCTOAHCTBA (DYHKIIUU.

W3 1) u 2) cBoiicTB pyHKIUN Y = 2, e k # 0, ciaeAyer, 4TO OHA
NPUHUMAET:

npu k> 0 — mosoxuTeabHble 3HaueHud Ha (0; +e0); OTpUIIATEIbHEBIE
3HaueHusa — Ha (—; 0);

upu k < 0 — mososkuresbHbIe 3HaUeHUs Ha (—o0; 0); oTpuilaTebHbIe
sHaueHuda — Ha (0; +oo).

4) Haitnem HyIu QYyHKIINHA.

. .
Q Moyemy 3HaueHve dyHKUMW y = —, rae k # 0, He MOXeT BbiTb PaBHO Hy/IHO?
X

k &
DyHKINA Y = <o Tae k # 0, He umeeT HyJIeil. OTO O3HAYAET, YTO

rpaduk 910l GyHKIUK He Iepecekaet ocu Ox.

g 1 1
Ilns mocrpoenus: rpaduKoB PYHKIUA y = — UM y = —= COCTABUM
rabaumy 27.1. * *

Tabruya 27.1

% 2 B, Pl 0 1 1 2
P N 2 2
y= i —é =], -2 He cyIm. 2 1 %
y= —% % 1; 2 He CcyIl. -2 =1 —%
Ucnoabsysa rabauny 27.1, mocrpoum rpaduru QyHKIUN y = i u

y= —% (prc. 27.1, 27.2).

TI'padux pysrnum y = k (k # 0) HasbIBAIOT 2UNepP0LOiL.
x

e






OEBPS/bgaf.jpg
Tabruya 29.4

Abcomor- Ornocu-
Hoxo Ne mpoTokosa HaA TeNabHAA
5 4acToTa gacroTa

1/2|3[4|5|6]|7|8[9]10

BHaueHue
CYMMBI

2. Haiinure aGCONIOTHYIO ¥ OTHOCUTEJIBHYIO YACTOTHI IJIA KaXKI0T0
Hncxona.

3. Iogcunraiite, 4eMy PABHO 3HAYEHUE CYMMBbI A0COJIOTHBIX YACTOT
¥ ueMy PABHO 3HAUEHUE CYMMbI OTHOCHUTEJIbHBIX YACTOT.
CpeinaiiTe BBIBOZ.

29.7. Ha KOODAMHATHON IIJIOCKOCTH OTMETHTE TOYKU C KOOPAUHATAMU
A(0; 1); B(2; 3),C(4; 3), M(6; 4). CoesMHNMTe 5TH TOUKH OTPEZKAMH.

e
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IIpodonxcenue

1 2 3 4 5 6 7 8 9
OrHoCH-
TEALHAA L 14 30, | % 7,2% |~ 14,3% | = T,2% |~ 14,3% |=T,2% |~ 14,3% |~ 21,2%
JacroTrTa B
IIponeHTax

Hpe}xc'rasmm CTATUCTUYECKUE TaHHBIE B B/ TAOIUIIBI YACTOT.

CyMMbl abCoNOTHbIX YacToT BapwWaHTbl M 3Ha4eHNne CyMMbl OTHOCUTE/IbHbIX HacToT.

Q Kak npoBepuUTb AaHHble TaGJWIU,bI Ha Hel'lpOTI/IBOpeHVIBOCTb? BblumcnunTe 3HaueHUe
CdhopmynupyiiTte BbIBOA.

CaoiicTBa TabIUIILI 4ACTOT:

1) 3HaUeHHE CYMMBbI a0COJIOTHBIX YaCTOT BAPUAHTHI PABHO 00IIEMY
qucay HaOIIOAeHU I (MCXOLOB);

2) 3HaueHHe CyMMBbI OTHOCHTEIbHBIX YaCTOT PABHO 1;

3) 3HaueHWE CyMMBbI OTHOCUTEJIBHBIX YaCTOT B IIpoIieHTax pasao 100% .

.
BrimosHeHNE CBOMCTB TAOIHIBI YACTOT PACCMOT- a EZIE
PeHO Ha IpuMepe, KOTOPbIi peacrasieH B QR-koze. __wj" ¥

)

YACTOT BADUAHTHI?
2. Haiigure aGCONIOTHYIO B OTHOCHTEJIBHYIO YACTOTEI BADHAHTEI, MCIIOIb3YH
ucxoast: 20, 20, 30, 10, 10, 20, 30, 20, 30, 20.

@ 1. Kakue JaHHble Hy’KHbI [JJIf BBIYUCIEHUs aOCOJNIOTHON U OTHOCHTEIbHOM

A

29.1. QI/Icnonwyﬁ caiir https://pogoda.mail.ru/prognoz/kokshetay/
july-2024/, majinure sHaueHUA cpeJHell TeMIepaTyphl BO3AyXa B
r. Koxmreray B reuerue uons 2024 r. 1 BHeCUTE 9TH JaHHBIE B IIeP-
BYIO M BTOPYIO CTPOKHU Tabanibr 29.3:

Taonruya 29.3

BapunanTs! (BcxozbI) x

A6conoTHas yacToTa BapUaHTBI n

OrHOCHTeIbHAA YacTOTa BApUaHThl | W

BaIoIHUTE TPETHIO CTPOKY TAOJIHUIIBI, BEIYUCINB OTHOCUTEIBHYIO Yac-
tory W ¢ Tounoctsio 70 0,01. Kakasa BapuaHTa HOABIAETCA UaIIle BCero?
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ITpunymaiiTe BOIPOCHI, HA KOTOPbIE MOYKHO HAUTH OTBETHI C IIOMO-
I[BIO 9TOM TAaBJINIIEI.

29.2. Q ITo uroram ciauu sK3aMeHa IOJIy4YeH CJIeAyIOUNil CTATUCTH-
veckui pax: 3, 3, 4, 4, 4, 5, 3, 3, 5, 5, 5, 4, 4, 3, 4, 4. Vicnonbaya
JlaHHBIE, COCTABHTE BAPUAIIMOHHBIH psiz. Haliiure mo BapuamnoHHOMY
pARy abCOMIOTHYIO B OTHOCUTEIbHYIO YaCTOTHI BAPUAHTEI “4” 1 “5”.

29.3. Q Cpenu 20 ueloBeK IPOBEIH OIPOC, KAKOMY BHUAY HAIIUTKA
OHU OTJA0T OoJiblllee pegnouTerue: 1 — uaii, 2 — Kode, 3 — COK.
B pesyiibrare nojyueHs cieayommue gauuse: 1, 2, 2, 3,1, 1, 3, 3,
3,2,2,2,2,2,1,3,3,1, 1, 2. Ucnonbayd faHHbIE, 3AIINIINTE BAPHU-
anuoHHLIH psa. Halinure aGCOMIOTHYIO X OTHOCHTENbHYIO 4YaCTOTHL,
OTHOCHTEJLHYIO YACTOTY B IIPOLIEHTAX.

B

294. \.) IIpoBeznuTe B CBOEil IIKOJIE OIPOC O JIOOMMBIX ITKOJIbLHBIX
npeamerax. CocraBbTe Ha €T0 OCHOBE DEMTHUHT 9TUX NPEAMETOB.
Brisicaure, Habuaiogaerca U 3aBUCUMOCTD DTOTO peiiTMHra oT
BO3pACTa YIEHUKOB.

29.5. Q 3al yeTBepTh AOMallIHEE 3aaHKe 10 ajiredpe ObLIO 3aLaH0 24
pasa.
1) VueHuK BoceMb pas BBILIOJIHIIL JOMAIIIHee 3aZlaHue Ha OLIeHRY “5”.
KaxoBa aGcosroTHa s 4acTOTa BRIOJIHEHIS JOMAIITHET0 3a/[aHIA Ha
OIEeHKY “5” y yUeHUKa 3a YeTBePTH?
2) Yuenux 12 pas BBIIOJHII JOMAaIllHee 3aJaHue Ha OUEHKY “4”.
KaxoBa a6cosroTHAasA 4acTOTa BBIOJIHEHIS JOMAIITHET0 3a/{aHIs Ha
OIEHKY “4” y yueHUKa 3a 4eTBePTh?
3) Yuenuk 13 pas BBINOJHIJI JOMAaIIHEe 3aJaHue Ha OLEHKY “4”.
KaxoBa aGcosrroTHast 4acTOTA BBINOJTHEHIS JOMAIITHET0 3a/[aHIA Ha
OIIEHKY, OTJINUHYIO OT “4”?

C

Q ITpoBeguTe 30 9KCIIEPUMEHTOB 110 BEIOPACHIBAHUIO UT'DAJIBHO-
ro KyOUKa U3 3aKPBITOIO COCYLa — CTAKAHUYHKA.

1. ITosryueHHbIe PE3YIbTATHI BHIIALEHHUA OYKOB 0)OPMUTE B BHULE
Tabaunsr 29.4:

29.6.
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28.6. Q IlpusepwTe IPUMED BHIOOPKU U3 reHePaIbHON COBOKYITHOCTH
KOJIMYECTBA yuyainuxces 7 1 8 KJIaccoB Balleid IIKOJIbI, 3aHUMAaOIHAX -
Cs CIIOPTOM. 3aroJHuTe TadauIy 28.2:

Tabauya 28.2

Boueii-
6071

Backer-
6oy

Ilna-
BaHue

Jlerkas
arieTuKa

Ten-
HHC

Dyr-
6ot

TI'mmuac-
THKA

Bops-
6a

7 Kaace

8 Kiace

1. CocraBbTe BapUAIMOHHBIN PAJ U3 AaHHOUN reHEepaJbHON COBOKYII-

HOCTH.

2. Sanumure HanboJIbIIEE U HAMMEHbIIEE 3HAYEHU BapuaHTbl.

28.8. Bamosaure Tabauiy 28.3:

Ta6auya 28.3

3HavueHme X

=L

y=2x 4

y=x

49

2
V=%

=
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§ 29. ABCOJIIOTHAS YACTOTA U OTHOCUTEJIbHAS
YACTOTA. TABJHAIIA YACTOT

R BapwauuoHHbIiA paj, BapuaHTa, abcontoTHas YactoTa, OTHOCWTe/IbHasA 4acToTa,
OTHOCWUTE/IbHasA YacToTa B MpoLeHTax, Ta6J1I/ILLa YacrorT.

) Kak Bbiuncants a6COlHOTHy}0 M OTHOCUTE/IbHYHO 4acTOTbl BapuaHTbl M NPEACTaBUTb
BbIGOPKY B BuAe TabauLbl YacToT?

B BapuanuoHHOM pPAJY HEKOTODPbIE BAPDUAHTHI IOBTOPHAIOTCH 10
HeCKOJIbKO pas: —12°C, -12°C, —-11°C, —-10°C, —-10°C, -9°C, —-7°C, —-7°C,
-6°C,—-3°C,-3°C,0°C, 0°C, 0°C. B rakux ciIy4asx pe3yIbTaThl HaOI0IeHnit
(1CxX040B) YAOOHO IPEACTABIATH B Buje Tabauisl 29.1, B KOTOpPOH
YKa3bIBAIOTCA TOJbKO PA3HbIe BAPHAHTHI U UX YHCJIO.

a Abconomnoil vacmomoil 6apuaHmb, Ha3bIBAETCA UUCIIO, xo’ropoe\
QIOK&BBIB&GT, CKOJIBKO pas Ha61110,ua11ac1, COOTBETCTBYIOIIAsA BApUaHTa

-/

Tabruya 29.1

BapuasTs! (1CX0aBI) -12°C{ -11°C | -10°C"|=9°C J=7°'C | —6°’C | -3°C | 0°C
AGCOTIOTHA A YACTOTA BAPUAHTHI 2 il 2 1 2 1 2 3

Q Mouemy abcontotHan YacTota BapuaHTbl —7°C paBHa AByM, a BapuaHTbl 0°C — Tpem?

~

Ommuocumenvroll wacmomou 8apuarmbs. Ha3pIBAETCSA OTHOIIEHUE

abCoII0OTHOM YaCcTOTHI BAPUAHTEI K 00IIIeMy YHCIy HAOII0eHNH. )

OTHOCUTEJIBHYIO YaCTOTY BAPUAHTHI MHOT/A 3aIUCHIBAIOT B IPOI[EHTAX.
JIJIs1 5TOr0 OTHOCUTEIBHYIO YaCTOTY BapuaHThl yMHuOKa0T HA 100% .

B paccmarpuBaeMoM npuMepe Beero 661710 14 HabI0geHI (HCXOL0B).
OTHOCHTEJIBbHASA YACTOTA 1 OTHOCUTEIFHAA YACTOTA B IIPOIIEHTAX KaKI0M
BapUAaHTEHI IIPeCTaBIeHE! B Tabaume 29.2:

Tabruya 29.2

Bapmamter | 00 | _jyc | -10¢ | -0 | —7c | -6C | -3¢ 0C
(ucxozbn)

1 2 3 4 5 6 7 8 9
Ab6comor-
Ha# uactos| o 1 2 1 2 1 2 3
Ta BapuaH-
ThI
OrHOCH-
renxpHas 1 1 1 1 1 L 1 3
YacToTa Ba- 7 14 7 14 7 14 7 14
PHUAHTHI
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1. IIpuBesnTe MPUMeEP FreHEPATBHON COBOKYTTHOCTH M CIYYAiTHOM BEIGOPKH.

2, flBnsieTcs M BapUMALMOHHBIM DSAJLOM IOcjenoBaTeasHOocTs 1 854 570,
1916822,1977011, 2101 485, 2211 198, KoTOpas MOKA3LIBAET UUCIICH-
HOCTh HaceJleHUsA (HOJ[H'{ECTBO ‘{BHOBEK), MPOXKUBAKOIIEro B I'. Asnmarsl HA
Ha4aso roja, B mepuog ¢ 2019 r. mo 2023 r.?

28.1.

28.2.

28.3.

28.4.

28.5.

170

A

I/IB IIepevYrCIeHHBIX HOCJIB,Z[OB&TEJIBHOCTeﬁ VKaXXuUTe BapuanuoHHbIe
DPARBL:

1)1, 12, 13, 15, 16, 21, 22, 24, 26;

2)-17, 15,13, -11, 10, -9, -8, -5, —4;

3)111,112, 113, 125, 126, 121, 122, 124, 126;

4)101, 102, 103, 105, 216, 221, 222, 224, 326, 334, 339.

Q Banuirure POCT KayJA0ro ydyamerocsda cBOero KJjacca. Byay’r
JIA 3alliCaHHbIe 3BHAYEHHU A POCTa yUallluX CA BapUalluOHHBIM pﬂ,ZIOM?

OGocuyiiTe OTBeT.

Q Temueparypa Bo3gyxa jHeM B I'. Acrane B uepuoj ¢ 10 suBaps
o 19 suBaps 2025 r. npeacTaBieHa B Buzie psga: —6°C, —8°C, —7°C,
-6°C, —5°C, —9°C, —11°C, —6°C, —9°C, —5°C. fIBnsercs Ju JaHHBIN
psapg BapuanuonasiM? OGocHYTE OTBET.

Q CobeprTe CBeIeHUS O MECAIAX POKACHUS OTHOKJIACCHUKOB.
Vicnionsaysi naHHble, BaNNIINTE BAPUAIMOHHBIN P/l 10 HYMepAaIlii
MeCHANEB. YKaKUTe BapUAHTY, KOTOPasi IOBTOPSETCS HAUOOIbIee
UHCJIO pa3; BAPHUAHTY, KOTOPAsa IIOBTOPSAETCS HAUMEHEBIIIee UICIIO pa3;
HAuGOJIbIIIee U HANMEHbIIee 3HAUCHUS BADUAHTEI.

B

@ HazoBuTe reHepaJbHY0 COBOKYIHOCTH JJis BHIOOPKHU
(rabx. 28.1).

CocraBbTe BapUAaIMOHHBIN P MACChI dKUBOTHBIX,, IPUBELEHHBIN B
Tabaumne 28.1:

Tabauya 28.1

Measens Boux Jlucuma Basr Kocyusa Jlocs Kabau
60 Kkr 50 Kr 5 Kr 3,5 Kr 25 kr 45 Kkr 36 kr






OEBPS/bgc8.jpg
C
33.17. Haiinure HanboJIblIIee IIeJI0€ TUCIIO0, ABIAINeeCd PellleHIneM He-
paBeHCTBA:
1) (2 - 3x)® — 54x? < —27x% — 41x;
2) (8 + 2x)%— 36x% = 602+ 8x7.
33.18. Haiinure HauMeHbIIIee [[eJI0€ YHCIIO, ABJIAIIIEECH PeIleHneM He-
paBeHCTBA:
1)(x— 7P +42x2= (x + 7P + 14 — Tx;
2) (6 + x)® — 220x < 2x* — (x — 6)* + 19.

33.19. Jlokarxure TOXKAECTBO:
1) (b +5)°—b(b—5)*—25(1 +b)>=100;
2)5(1 - b))+ 5b(1 +b)>— (1 —5b)>=4;
3) (2b — 3)? — 4b%(2b — 6) + 6b(2b — 9) = —-27;
4)(b+2)°+(20+ 1) -9b(b* +2b+2) - 10=—1.
33.20. [loraxkuTe, 4TO NpU JIOOBIX 3HAUEHUSX MEePEMEHHBIX 3HAUEHUE
BBIPa’KEHNUs PABHO HYJIIO:
1) (a + x)* — a(a + x)* — x*(2a + x) — a’x;
2)(a—1y+3(a—-1)*+3(a-1)+1-a’
3) (¥ + %) — (x* + %) + 32’y (x +y)° — 8x’y’;
4) (m - 3n)* —(2m — 3n)(8mn + (m — 3n)?) + m®.

33.21. BoimoauuTe AeCTBUAA:
1) (a + 2b)(a® + ab + b?); 2) (a — 3b)(a® + 3ab + 9b?).

33.22. IItuHa cTOPOHEI OJHOrO Ky6a paRHAa a cM, Apyroro — b em. Beipa-
sute hopMyI0# CyMMy 06'EMOB STHUX KYGOB.
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§ 34. POPMYJIBI CYMMBI KYBOB H PABHOCTH KYBOB
JIIBYX BBIPAKEHHUI

@ BbipaxeHvie, ABYUNeH, GopMyna cyMMbl Ky6oB, hopMyna pasHOCTH Ky60B.

@ Kak MOXHO HalTV CyMMY 1 pasHOCTb Ky6OB /BYX BbIPaXXeHUI paLMOHanbHbIM Cro-
cobom?

ITpu npeo6pasoBaHUy BEIPDAYKEHUH, HAPALY C U3y UeHHBIMY (hOpMyIamMu
PasHOCTH KBAAPATOB IBYX BBIDAKEHU:

a?—b?=(a-b)a+b);
KBaJPATOB CYMMBI U PA3HOCTH JBYX BBIPAsKEHUIA:
(@ = b)? = a? = 2ab + b
Ky6OB CyMMBI 1 PA3HOCTH JBYX BBIDAKEHUIL:
(a = b)’=a® = 3a% + 3ab? = b?,
LIMPOKO UCIOIB3YIOTCS (POPMYJIBI CYMMBI X PASHOCTH KyOOB ABYX BBIpA-
skennit: a® + b® = (a = b)(a® 3 ab + b?).
TlokaeM CIPaBeJIuBOCTh (DOPMYJIBI CYMMBI KyGOB:
a’+ b= (a+b)(a?—ab+b?).

Hokxaszamenvcmao. [lyis1 9T0oro npeodpasyeM NpaByio 4acTh PABEHCTBA,
IPUMEHUB IPABUJIA YMHOMKEHU MHOTOUJIEHA HA MHOTOUJIEH:

(a+b)(az—ab+b2)=a3—a2b+ab2+a2b—ab2+b3=a3+b3.

Yrenue hopmyist a® + b? = (a + b)(a®—ab + b?):
cymma Kyoo8 08Yx 6blpaAHeHUTL PABHA NPOU3BEOCHUI0 CYMMbL IMUX
BbIPANCCHULIL U HENOJIH020 K8adpama ux pasHocmu.

CaMOCTOATENbHO A0KaXUTe CNpaBeAMBOCTL GOpMYIbl. @° — b* = (a - b)(a? + ab + b?).
MpounTaiite 3Ty Gopmyny No aHanorum ¢ UteHmem Gopmynbl @* + b3
o

PaccmoTpuM Ha mpuMepax npuMeHeHHe (GOPMYJI CYMMBI ¥ PASHOCTH
Ky0oB. '

8
Tpumep 1. PasiosxuM HA MHOKHUTEIN BhIpaskenue n’ + ToE m?. ®

Pewenue. llpumerum Gopmysry CyMMBbI KyGOB:
2o+ -2 s =(n??®+ [gmja = (nz + gm] (nz)z -n? . (gm) + (gm)z =
125 5 5 5 5

=(n2 + zm) -(n‘ B L imzj .
5 5 25
2

2 4
Omeem: (nz + —m) . [n“ - Zmn® + —mz) .
5 5 25
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A

IIpexncraBsbre B BUe MHOTOUIEHOB (33.1—33.4):

33.1. 1) (2 + x)% 2) (a - 2)% 3) (5 - b)% 4) (y + 3)%

5)(a—c)s 6) (c +d)? 7 (z— )% 8) (k +m).
33.2. 1) (4x +1)3% 2) (1 -3y)?% 3) (52— 2)%; 4) (4x - 3)%

5) (a + 2x)*% 6) 2y - 3)% ) (p—39)% 8) (3n —2m)’.
33.3. 1)(0,2a + 5)% 2) (4 - 0,5b)% 3) (0,6¢ — 5)%

i 3. 1 3 . 1 3

ofe-ofs  ofed el

33.4. 1) (4x +0,1y)%; 2) (0,2a + 30)% 3) Ga = c] :
3

4) (0,36 — 10¢)%; 5) (0,5x — 2y)%; 6) (%n + gm] .

IlpeacrasbTe B BUe Ky0a AByWIeHa MHOrouIeHsI (33.5-33.6):
33.5. 1) x®—3x2+3x—1; 2)y®-3y?+ 3y —1;

3) 8+ 12p + 6p* + p%; 4)1- 69 + 12¢* - 8¢%

5)125 - 75a + 15a% — a?; 6) 0,008 + 0,12p + 0,6p? + p?.
33.6. 1) a®—6a% + 12ab* - 8b% 2)2Tm? + 27m?n + 9mn? + n?;

3) 8p® + 27¢3 + 54pq® + 36piq; 4) x%y® — 6x%y? + 12xy — 8.

33.7. YupocTuTe BhIpasKeHNe U HAWIUTe ero 3HAUEHUE IIPU YKAa3aHHbIX

3HAUEHUAX IePEeMeHHOI:

1) (Ba—1)*—-27a*+5mpua=-1;0; 1;

2) (0,76 —2)? - (0,7b + 2)’upu b =-2; —-1; 1;

3) (5x — 4)% + (bx — 2)* — 2503 pu x = 0,5; 0; —1;
1) (0,2 + 5y)° — (0,5 + 2y)? — 117y npu y = —1; 0; 2.
Pemmure ypasaenus (33.8-33.9):

33.8. 1)(x+1)® —4x =5+ x%(x + 3);
2)A-yP+8y=T+y*(8-y);
3)(x+1P+(x—1)°—-2x=12;
4)(1+yP+(1-y?’-6y°=3y—1.

33.9. )2+ x)—x*(6+ x)=11x+19;
2)(2-2)-2%(2-6)=132-T;
3)(y+3)°-2y-30=y*(9+y)
4)(B—t)*+3t+21=—t3(t-9).

19
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33.10.

33.11.

33.12.

33.13.

33.14.

33.15.

33.16.

1

JloKkaKuTe TOXKIECTBO:

1) (3a + b)? — (a + 3b)? — 18ab(a — b) = 26(a® — b%);

2) (x + 4y)® + (4x — y)? + 12xy(3x — by) — 128y = 65(x® — y°).
B

HpeI[CTaBBTe B BHJl€e MHOT'OUJIEHA CTENIeHb:

1) (@® - b%)% 2) (m* + n??% 3) (2a® + b*)%

) (et - By 5) (Tm* = ny’; 6)(a — 3%’

3
7(0,3x° - 0,55%%  8) (O,Gx“ = %yaj . 9) (%aZ’ + 0,36“)

3
5
3

IIpencrasbre B Buje Kyba JByUIeHA MHOIOUJIEH:
1) 8x% — 60x%y + 150xy? — 125y3;

2) 64a' + 144a'b® + 108a® b + 27b°%;
3)0,125a° - 0,15a%* + 0,06a°b® — 0,008b'%;
4)0,216x'% + 0,54x%y° + 0,45x'y™ + 0,125y,

VYupocrure Bopaskenus (33.13-33.14):

1) (2 + 1) - 3(x2 — 1)2 - 5x(x — 2) + 10;

2) (x — 2)* + 20(2x — 1) + x(x — 5);

3)(1-3y)’ -3y +3)° + 10y(y* - 2);

4) (* +2)* - ¥y’ - 6) + 2(y - 2)*.

1) (x+5)P°—(x+1)—4(8x2-5)+10x - T;

2) (x —8)* — x%(x +6) — 5x(5 — 3x) - 19x + 1;

3) (y +4)* + (3y + 1) — Ty(dy + 9) + 242 + 8;
4) (4y — 5)* — (4y + 5)* — 48y(1 — 10y) + 5 — 14y>.

Pemure ypasrenna (33.15-33.16): (
1) (x + 2)* = (x — 2)* = 2x(6x + 2); @ s
2)(x+ 8P —(x—4)*=21x2+T; -

3) (x+2)° +3x2— 11 =(x + 3)% )
4)(x— 3} =x¥x—-9)+27. “\Va
1) (6 — x)® — x%16 — x) = 2x% + 116;

2)(y+ 7 +y(13 —y*) = 21y* + 23; \
3)(4—-32)°+2(14 + 272%) = 10822+ 7T; :

4) (bx + 2)° — 25x(5x2 — 4) = 150x2 + 21.
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§ 33. ®OPMYJIBI KYBA CYMMBI H KYBA PA3HOCTH
NIIBYX BBIPAYKEHHH

Q) BbipaxeHuie, AByu/eH, popmyna kyba cymMmmbl, opmMya Kyba pasHoCTu.

)| Kak paLmoHanbHsIM CMocoBoM MOXHO HaliTi Ky6 cyMMbI U Ky6 PasHOCTM ABYX Bbl-
paXKeHWiA?

B npepsiayiiem naparpade Bbl 03HAKOMUINUCH ¢ POPMYJII0H KBagpaTa
CYMMBI IBYX BhIpaskeHnuii (@ + b) = a? + 2ab + b2 Tenepsb npencraBuM Ky6
CYMMBI /IBYX BBIDaKeHWUii, To ecTb (a + b)® B Buze MHOTOUJIEHA. [l 9TOTO
HAJ0 ABYYJIEeH @ + b yMHOKUTEL caM Ha cebGs TPH pasa, TO eCTh:

(a+bP=(a+b)-(at+b) (a+tb).

IIpaByio yacThb ZAHHOI'O PABEHCTBA 3AIIUIIEM B CIEAYIOIIEM BHUJE:
(a+b):(a+b) (a+b)=(a+b)? (a+b). [IepBblit MHOKUTEIH IPEACTABIIAET
co6oit KBaZipaT CyMMBbI ABYX BbIpaskeHuit. [loaToMmy, ucronbays hopmyry
(a + b)? =a%+ 2ab + b?, umeem: (a + b)?- (a + b) = (a®+ 2ab + b?)(a + b).

ITpuMeHUB IPABUIO YMHOKEHUA MHOTOUJIEHOB U IIPUBE/S II0L00HBIE
cyaraemMsble, IOJIYINM:

(a?+ 2ab + b?)(a + b) = a® + 2a%b + ab® +a’b + 2ab® + b* =
=a®+ 3a% + 3ab? + b*.
Taxum o6pasom,

®opmyna (a + b)’ = a® + 3a®b + 3ab® + b’ naseiBaeTcsa Qopmyaoi
KYOa cymmoL 08Yx 6oLpatceHull, uru Kyoa 0sywiena.

9) CamMocTosTeNbHO MpouuTaiite popmyny: (@ + b)* = @* + 3a?b + 3ab? + b*.

IIpumep 1. Haiifem ky6 cyMMBI [BYX BbIpaskeHuit 4m + 3n.
Pewenue. Vicnonnayst popMyIy Kyda CyMMBI IBYX BEIParKEeHUH , IMeeM:

(Am + 3n)P=(Am)>+3-(4dm)?-3n+3-4m-(3n)2+ (8n)* =64 m3 +
+144 m2n + 108 mn?+ 27n3.
Omeem: 64m?® +144 m?n + 108 mn? + 27n?.
Ipumep 2. IIpegcrasum MmuorouseH t° + 15tk + 75t%k* + 125k° B Buge

Kyba aByusieHa.
Pewenue. IlepenuiiemM faHHBI MHOTOUWIEH B CJIE€YIONIEM BUIE:

16+ 15¢%k + T5t2k2 + 12585 = (12 + 3 - (122 - 5k + 3 - £2 - (5k)* + (5R)°.
HpaBaa YacCTh 3TOT'O PaBEHCTBA ABJIAETCA q)OpMyJIOfI Kyﬁa CYMMBI IBYX

BeIpaskeHui. [ToaTomy, ncmonbsys GopMyry Kyda JByUIeHA, IPABYIO UACTH
mocJIeAHET0 PaBeHCTBA MOKHO 3aIlMCATh B BUJe Ky0a JByUJIeHa:

(12 + 3(2)2 - 5k + 32 (5k)* + (5k)° = (12 + 5k)’.
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CremoBaresnHO,
t5+ 1584k + T5t2k% + 125k% = (12 + 5k)%.
Omeaem: (t* + 5k)°.

Dopmyna (a — b)® = a® — 3a?b + 3ab? — bdnasuiBacTesa gpopmyaoir Kyoa
pasnocmu 08Yx 6bIpaNCeHULL.

Yrenue Gopmyinst (a — b)> = a® — 3a?b + 3ab? — b®: ky6 pasnocmu
0syx BbIPANCCHULL PaBeH KYOY Nepeozo BblPANCCHUL, MUHYC YMPOCHHOEe
npoussedenue K6adpama nepeozo GuiPANCeHUS HA 8IOPOE, NAIOC YMPOCH-
HOe npouseederue nepeozo BulPANCeHUSL HA KEadpam 6mopozo, MUHYC Kyo
8MOPOZ0 BLIPANCCHUL.

@ CaMOCTOATENbHO AOKaXMUTE CNPaBeAIUBOCTL GOPMYJIb:
(a-b)* = a*>-3a’b + 3ab*> - b’

1 3
IIpumep 3. [IpeacraBum cTeneHb V. p= B BU/Ie MHOTOUJIEHA.

Pewenue. icnonbsysa GopMyay Kyda IBydIeHa, AMEEM:

1 B (1 ® 1 )2 1 T e
(Zp_ ) - [Zp) _3'(21') 's+3'[1p) S Ve T S
s ips2 - 8%
4 O -i 3_1 28‘*‘3 32_83
meem: < p* == p 1P i
TIpumep 4. IIpeacraBum MHOrousner 8x% —3,6x%y + 0,54xy?—0,027y3
B BHJe Ky0a Pa3HOCTH ABYX BBIDAKEHUH.
Pewenue. HepennmeM I[aHHBIﬁ MHOI'O4JI€H B CJIeYIOIleM Buje:
8x3 - 3,6x%y + 0,54xy? — 0,027y® = (2x)* — 3 - (2x)- (0,3y) +
+3-(2x) - (0,3y)? - (0,3p)°.

HerpyznHo 8aMeTuTh, YTO IIPaBas 4aCTh IIOCIELHEr0 PABEHCTBA IIPe-
craBJseT co0oit Ky0 pasHocTH BoipakeHuit 2x u 0,3y. CiaegoBaTesbHO,

(2x)® — 3(2x)* - (0,3y) + 3 - (2x) - (0,3y)? — (0,3y)> = (2x — 0,3y)°.
Taxum o6pasom, 8x* — 3,6x% + 0,54xy* —0,027y* = (2x — 0,3y)°.
Omeem: (2x — 0,3y)°.

BeHCTBOM?
2. Kaxwne npasua ObLIN HCIOJB30BAHEL IIPX BEIBOZE (hOPMYJIBI Ky0a CyMMEL 1
Ky0Oa passOoCcTH?

@ 1. Kak mosxHo 3anucaTb (opMyJibl Ky6a CyMMbI ¥ Ky6a Pa3HOCTH OJHUM pa-
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3) (Bx +5)(3x —5) — (8x — 1)* =—4;
4) (9x +2)(1 — 4x ) + (5 — 6x)* = -32.

Pemrnre nepasencrsa (32.28—32.30):

32.28. 1) (3,5 —x)(4x+ 1)+ (2x + 3)* < 0;
2)8(y—3)*+(5—y)3+8y)>2;

3)(3z+ ) — (1,52 + 1)(62— 1) < 0
4 (72 - ;) — (24,52 +11)(22 - 1) > E‘

32.29. 1) (dx — 3)(4x + 3) — (dx — 1)? < 3x;
2) 3(x — 1)? - 3x(x — 5) > 21;
3) 10(x — 2)° — 5x(2x — 1) < —30;
4) (5x +6)>— (5x — 6)2 > 12.

32.30. 1) (Bx -1 -7<(9x+ 2)x + 2;
2)2x(8x+3)+1>(5—4x)*—
3) (0,3x +0,2)+ 0,58x > 3,9 — (2 - 0,3x)(2 + 0,3x);
4)(0,2 - 0,8x)% + 11,16 < (0,5 + 0,8x)2 — 0,25.

C

32.31. Vupocrure BbIpasKkeHue:
1) 5(3 = 5a)* — 5(3a — 7)(3a + 7) — 80a? + 150a — 300;
2)3(a—1)*+5(a+1)a—1)—8a?+6a;
3)(m—1)?—4(m+ 1)+ 3m?+ 10m;
4)5(1 - y)? - (3 +y)* —4y*+ 16y.

32.32. Jlokaxure TOXTECTRO:

2
3 3n+1p2 2 n-133 _ A a5t 16
1)(5a v+ 2a b) L g t(9an 4 5b) + 1

= @b+ 2pt;
2
2) [5 Zn 1y _ %xrwlyzj _ 316x3n n+2(25xn 2
9

= 2 gz
25 y

nt2pt —

- 36) =
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32.33. Jlnuna cTopoHE! Ky6a paBHA @ cM. Bripasurte opmMyIoi 06BeM
Ky0a, eciu:
1) AnuHA CTOPOHBI Ky0a yBeJIudyeHa Ha 2 CM;
2) nipHA CTOPOHBI Ky0a yMeHbIIeHa Ha 3 CM.

32.34. [lnuna cTropous! Ky6a pasHa a cM. Ee yBeanuwmiu Ha 4 cm. Ha

CKOJIbKO KyOUUECKUX CAHTIMETPOB YBEJIUUUIICS 00be a, ecaIu
JUIMHA CTOPOHBI Ky6a paBHa 8 cM?

T
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32.10. 1) a(a — 2b) — (3b + a)?; 2) (m + 8)2— (m — 2n)(m + 2n);
3) 3(b— 10)*+ 8b — 5b2; 4) (n+15) = n(n — 19);
5)4¢(9¢ — 3) — (6¢c + 1)%; 6) (6 — 5m)(5m + 6) + (5bm — 4)2.

32.11. Q JIuHa CTOPOHBI IEPBOTrO KBagpaTa 3aJaHa BHEIPDAKEHUEM
X + 3, a AIMHA CTOPOHBI BTOPOTO KBaApaTa — BBIpaKeHUEeM X — 4.
1) Hanuimute GopMyy A8 HAXO0XKIEHUA IIIOIIA N KaXKJ0r0 KBa-
para.
2) Hanumure GopMys1y HaXOKIeHUS IIOMIA N TPETHeTo KBaapa-
Ta, JJIMHA CTOPOHBI KOTOPOro PaBHA CYyMMe [JJINH ABYX 3aJaHHBIX
KBaAPAaTOB.
3) BolunciiuTe mI0Ma b KamI0ro KBajpara npu x = 8 ¢M.

32.12. IlpexncraBbTe B BUJe KBaApaTa JByIeHA TPEXUIEHbI:

1) 9y2 - 12xy + 4y?%; 2) 25t%2 + 30t + 9;
3) 16k% — 40k + 25; 4) 12142 - 44ac + 4¢%;
5)4n?+ 52mn + 169m?; 6) 3612 — 84ts + 49s?;
7)0,04x* - 1,2xy + 9y%; 8) 36¢%+ 6¢d + 0,25d?;
2 _ 2. _1_ 2 i i 2.
9) 1,96k — 14kt + 25¢2; 10) ;5@ +5-ab + b
1 2 i i 2. - - 2_7 i 2
ll)rx PR AryUA 12)81d 2cd+16c.
Pasiiokure Ha MHOKUTENIHN TpexuieHbl (32.13-32.14):
32.13. 1) 52 + 20x + 20; 2) 2x? — 12x + 18;
3 ari + 188 27; 4) -2y - 16y — 32;
5)6x%+ 12x + 6; 6) —10a?+ 20a — 10.
32.14. 1) a®+ 2a%+a; 2) x?y — 6xy + y;
8)ct —4ct+ 4¢%; 4) 2ay® - 4ay + 2a;
5)%a—%ab+%ab2; 6)0,5¢d — acd + 0,5a%d.
Pemnre ypaBaeHus (32.15—32.17):
32.15. 1) (x + 11)2— 22 = 11; 2)69 — (13— y)> = —y%
3)44 +22= (12 + 2)% 4)81-2=—(t - 9).
32.16. 1)(a— 3% —(a +8)(@—8)=0; 2)(9—b)(b+9)+(4—byE=0;
3)(c— 62— (7T+c)?=0; 4)(d-10)2+ (4 —d)(d + 4)=0.
32.17. 1) x(x—4)=2+(x—1)% D@E+2)(x—3)—8=(x+ 1)}
Ny -y)=1-(+2)% Hy-1yP-y+Hy-7=0.
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32.18.

32.19.

32.20.

32.21.

32.22,

32.23.

32.24.

32.25.

32.26.

32.27.

Pemute HepaBencTBa (32.18—32.20):

Dynf—(n+12>2; (1~ 1p-#>8
3)(m—2)—-4<m? 4)m2+9<(1-m).
1) x(x = 5) = (x = 3)* < 05 2)(4+y)* - y(6+y)> 03
3) (17 - y)* > y(y — 13) - 5; 4)2(z— 10) > (3 — 2)2.
1) (x+9)(x—2)—(x—2)2>0; 2)(10-x)2+ (x+10)(10—x) <0;
3)(b-x)(x+5)+(x—5)>0; 4)8x+(4+x)(2—x)+(1—x)*>0.
B
3anuinuTe B BUJe MHOrouieHa cremnenu (32.21-32.22):
1) (3x - 8y 2) (72 + 11dy; 3) (3,51 - 4k
2
4) 5k + 1,20 5) ( a- Eb) 6) ( c 8 —d)
2

1)(1,3m2+4n2%  2)(2,5a>+4b);  3) (Ep - 0,5q3] ;
4 (2,4m - 34 ; 0,60 ; fs[éa—gb‘)Z

J(2am -2 5(1e ] )(2a-2).
IIpexcraBbTe BEIpasKeHUE B Bl KBAAPaTa MHOTOUIEHA:
1) a'®— 10a°b® + 25b'S; 2) a®+ 6a’x* + 9x3;
3) 81a® — 90a3b2c + 25b*c?; 4) 161 2457 + 9xt,
IIpencrasbre B BUJe KBaApaTa AByUJIeHA TPEXUIECH:

2 2 2
1a2+2+ = DI+ Ly g -2ty
He +2i‘”’2- 5)y1 +1+xx2- 6)—2—1+L
407 o’ 457 ’ 4y ¥y 9x?’

YupocTuTe BhIpasKeHue:
1) (11a - b)>+ (9a + Tb)(8a — 13b);
2) (18x + by)(2x — 4y) — (6x — 3y)%;
3) 4x(3x — 2y) — (10y — 0,4x)%;
4) (15a + 2b)* — (3a — Tb)(3b — 5a). ‘I
Pemnre ypaBHeHus (32.26-32.27): ' -
1) (2a —11)(11 + 2a) — (2a — 5)* = 0; ®

2) (4 + 9b)* + (9b + 2)(2 — 9b) = 0;
3) (2,5 - 8¢)2— (8¢ — 1,5)(8c + 1,5) = 12,5;

4) [% - 5d)[5d + %] + (54 - %]2 —o.

1) (7 - 8x)(2x + 1) + (4x — 1)2=0;
2) (2x — 5)* — (22— 3)(2x + 3) = 15
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wsoear oS -E ol -

2 2 2 2
oS- ol (T -
10) Lz%) —(2%}; 11)(3%)“ —(4%)“; 12) [5%]" —(7%}}
13) 51% - 412 14) 542 - 467; 15) 767 — 242

16) 328° — 172 17) (32)2 = [2%)2; 18) [7%]2 _(43)2,

31.6. Boruucisute, IpeACTaBUAB B BU/E CYMMbI HJIN PASHOCTH MHOKUTEIIH,
ucnonbsya popmyay a? —b% = (a — b)(a + b):
1) 101 -99; 2)102-98; 3)103-97;
4) 104 - 96; 5) 105 - 95; 6) 106 - 94.
31.7. YupocTute BhIpasKeHUe:
1) (5 +b)(d —5) —b% 2)c2+(9-¢e)9+c);

S e )
5) (0,9 —a)(a+0,9) —a(l + a); 6) k(5 — k) + (1,2 + k)(k — 1,2).

31.8. Haiigure 3HAYEHUE BHIDAMKEHUA:
(7 +d(d—T)+(d+3)(3—-d)+40(d + 1)upud—0,5;
2) x(2x —1) — (6 + x)(x — 6) + (x + 10)(10 — x) mpu x = —-101;

3) 1,2(b + 1,2) + (0,5- b)(b + 0,5) — (b + 1,3)(1,3 — b) npu b2= = g 5
4) (1,5 +c)(c—1,5)—(c+ 8)(c—8)—2,5(c — 24,5) upu ¢ = 3
31.9. Pewmwnre ypaBHEHUE:
1)x2-16=0; 2)25-y2=0; 3)3,24-22=0;
44 W8 20 o196

4) T =0; 5) 7,29 - m?=0; 6) k o 0.

31.10. OokakuTe, 4TO 3HAUEHUE BLIPDAYKEHUS HE 3aBUCUT OT IEPEMEHHOM a:
1) (a - 10)(10 + a) + 60 — a% ‘/
2) 0,64 + a®>— (0,5 + a)(a — 0,5);
3)(2,4-a)a+2,4)+ (1,9 +a)a-1,9); ' p

4)(17+a)17-a)- (0,6 —a)(a + 0,6). °

31.11. \Q JloKasKuTe TOXKAECTBO: t ‘

1) (x—1,6)(1,6 + x) + 5 — 2% = 2,44;
2)(2-0,9x)(0,9x + 2) — 10 + 0,81x% = —6;

3) (x — 1,5)(1,5 + x) + (6 — x)(6 + x) = 33,75;

4)(2,1 - x)(x + 2,1) — (5 — x)(x + 5) = —20,59.
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HOI (a — b) u b, a Ipyroit — co cropoHaMu AJINHOI (@ — b) u a. Mcnonbsysa
YKasaHHbIE BhITIE 0003HAUEHN, MOKHO 3anucats: S =S, + 8, + S, uin
S-8 =8,+8,.
Tak Kax IJIOIMIaAN ABYX NPAMOYTOJIbHUKOB U3BECTHBI, TO:
S,+8,=(a-b)b+(a—b)a=(a-b)a+b).

Cnenosarensao, S — S, =(a —b)(a + b).
Tlopcrapnsasa snavenus S = a’ u S, = b? B moC/e/IHEE PABEHCTBO,

nosiyuuM OpMYJIy Pa3HOCTH KBaaparos a’ — b? = (a — b)(a + b).

PaccMoTpuM NpUMephl Ha IpUMeHeHre (DOPMYJIbl DPA3HOCTH KBAPATOB:

1)25-m?=52 —m? =(6—-m)(5b+m);

2) yt— 0,492% = (122 — (0,7x)2 = (% - 0, Tx)(y? + 0, 7x).

UcnonszoBanne GopMyJIbl pAa3HOCTH KBALPATOB 3HAUUTEILHO 00Ier-
yaeT pasUYHbIe BRIYUCIEHU A, JAaeT BO3MOKHOCTD IPUBECTH BHIPAKEHNE
K GoJiee YIIpPOIeHHOMY BUY .

1. Kak, ucnonbsys dopmyny pasHocTv KBaapaTos, Bbluncanan 712 — 5927
712 =592 = (71 =59)(71 + 59) = 12 - 130 = 1560.
2. Kak, ucnonbsys ¢popmyny pasHoCTU KBaApaToOB, yNpOCTUAU BbipaxeHue

2
(lx + By)[lx - SyJ 2 (1)( +8 y)[lx - Byj = [l X] —(8y)* = Lo 64y2.
3 3 3 3 3 9

DopMyJIy PA3HOCTU KBAJPATOB MOYKHO MUCIOJIb30BATH DU PEIeHUN
VPaBHEHUIl.

Hanpumep, 1,69 —z2=0.

VYpaBHeHUEe TAKOTO BH/a BBl BCTPeUaeTe B epBbIii pa3. OgHaKo, uc-
nosb3y A GOPMYIy PABHOCTH KBAAPATOB, MOKHO IIPHMBECTH 9TO YPaBHEHIE
K M3BECTHOMY BaM BUAY YPaBHEHUMA:

1,69 -22=1,32-22=(1,83—-2)(1,3 + 2).

Torxa BMecTo ypaBHeHHA 1,69 — 22 = 0 moIyYnM PaBHOCHIBHOE eMY
YypaBHeHUe:
(1,3-2)(1,3+2)=0.

3HaueHNe NPOU3BE/IEHU PABHO HYJIIO, ecau 2 = 1,3, mau z = —1,3.
3HAUUT, ypaBHeHUe nMeeT KopHu 1,3 u —1,3.

Orset 3anuceiBaioT B Bue {—1,3; 1,3} 1 roBopsiT, 4TO peueHneM ypas-
HEHUA ABJIAETCS MHOMKECTBO, cocTosAmee nus uyncen —1,3 u 1,3.

Omeem: {-1,3; 1,3}. J ‘

( 1. Kakue npaBusia OblIM [PUMEHEHBI s IOJy4eHus: (JOPMYJbl PasHOCTH
\) KBaJPATOB JBYX BBIPAMKEHUN?
2. Kax M0:HO npo4yuTars QOPMyJy PasHOCTH KBaApaTOB ABYX BbIPasKeHMit
JABYMs criocobamm?
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31.1. BbImoJHUTE YMHOMKEHUE:
D (x+y)x -y
3)(k—2)(k+2);

5) (4 +b)(4 - b);

oz o)

0 nf o)
11) (B +1,1)(k—1,1);

BrimosiauTe feticTeue:
1) (x = 5)(5+ x);

3) (10 — k)(k + 10);

ot oo+ 2]
7) (9x — 5y)(9x + 5y);

9) (13% - 2d)(2d + 13k);

11) (éx - 3y)(3y + %x)

31.2.

31.3. PagyiookuTe HA MHOMKUTEJIN:
1) a®—-49; 2) 64 — b%;
64 100
5) gy — %% 6) 151 ~ Y%

9) 252~ 36; 10)-16+49y% 11)0,64 - 12

2)(n—m)(n+m);
4)(8-¢c)B +c);
6)(a—T)a+T);

(e~ e+ 3

10) (0,4 + n)(0,4 — n);
12) (d - 2.2)(d + 2,2).

2) B+ )y —8);
4) [a + gbj(a - %b);

0 in- L)
8) (—4a + 3b)(3b + da);

10) Gc + ;d)[%d - Ecj;

4
3o+ 395012
3)¢? - 2,25; 4) 2,89 - d%
169 400
] 8)t*— s

12) 22 36;

13) - Toats 1) 20bi -5 15) 2,560 - 2 16)20-0,04¢".
31.4. TlpexcraBbTe B BU/E IPOU3BEACHUS IBYUICH:
1)¢2-0,49; 2)16-Ek% 3)400 — m?; 4) *— 225;
5)1L,69-0% 6)y' - T)26x—4; 8) 22— 64y,
31.5. Boeruncsure ¢ momonibo Gopmyasl a? — b? = (a — b)(a + b):
1)132-9% 2) 20%-19% 3)2,22-2,8%

18
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IIPOBEPH CEBS!

1. PasHOCTb MeKAY HANGONBIINM ¥ HANMEHBIIIM 3HAUeHUEM BAPUAHTHI
psaza +5°C, 0°C, 0°C, +4°C, +2°C, +5°C, +8°C, +7°C, +4°C, +1°C, +2°C, 0°C
paBHa:

A. 8C; B.9°C; C.10°C; D. 7°C.

2. A6comrornas yacrora Bapuantsl (—3°C) paga—2°C,-2°C,-1°C,0°C,-3°C,
-2'C,-2°C, -5C,-6°C,-3C,-3C,-2C,-3°C, —5C, —4°C, —6°C paBHa:
A. 2; B. 3; C.4; D. 5.

3. OrsocurenbHasa yacToTa BapuanTel (—2°C) paga —2°C, —2°C, —-1°C, —3C,
-2C, -2°C, -5°C, —-6°C, —3°C, —38°C, —2°C, —8°C, —5°C, =4€, —6/€.pasna
(oTBeT OKPYIJINTE O LEJIBIX):

A.20%; B. 25%; C.28%; D. 33%.

4. Q Ilo pesyabraraMm ciy4daiHO# BBIOOPKH IOJIYYMJIH CJIEJYIOIue
pesyabTaTHI 0 pocTe (B cM) yuamuxeda: 163, 162, 163, 165, 162, 165,
166,158,160, 162,165,165, 164, 162,160, 164,161, 162, 164, 162,
165, 162, 160, 162, 163. Vcnonbays faHHbIe, HAAUTE aGCONTIOTHYIO
YaCTOTY U OTHOCHTEJIbHYIO YACTOTY B IIPOLEHTAX
A.T;28%; B. 6; 32% C.8;30%; D. 8;32%.

5. Q OTHOCHUTENbHASA YACTOTA BO3PACTHOU KATErOPUHU COTPYIHUKOB
crapiie 44 jier, IpeAcTaBJIeHHbIX HA MOJIUToHe yacToT (puc. 1), paBHa:

A. 24%; B. 30%; C.37%; D. 40%.
60 - s 9
40 /’\
20 / \\//0\
. / \

| 25 29 30 34 35 39 40 44 45 49 50 54 55 60
N Jjer roja Jer roxa Jer rojga Jjer

Puc. 1

6. Q Ecuim B rabmure 1 npeacTaB/ieHbl OTHOCUTEIbHEIE UACTOTHI BEP-
HBIX OTBETOB HA TECT U3 AEeCATH 3aJaHNUI, TO IPONYIeHHOe 3HAUCHNE
OTHOCHUTEJILHOI YaCTOTH DABHO:

A.19%; B. 20%; C. 24%; D. 25%.
Tubsuya 1
Yueio BEPHBIX OTBETOB 0(1|2(3|4 |5 |6 |7|8]|9]|10
OrrocurensHasggacrora(%) | 1 |2 |68 [ 12| .. |22 | 15| 12| 4 1
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®OPMY /bl COKPALWLEHHOIO YMHOXEHWA

§ 31. DOPMYJIA PASHOCTH KBAJIPATOB
IBYX BBIPAKEHHI

‘ BbipaxeHwie, AByUneH, GOPMy/bl COKPALLEHHOrO YMHOXeHUs, popMya pasHOCTUA
KBaApaToB.

@ Y10 TaKoe (popMy/ibl COKPALYEHHO20 YMHOXEHUS W KakK UX NPUMeHSTb?

PaccMoTpuM yMHOXKeHUe AByd4IeHa a — b Ha ABy4IeH a + b. 114 sTOro
HCIIOJIb3YeM H3BECTHOE IIPABUJIO YMHOMKEHUA MHOT'0UJIeHa Ha MHOTOYJIEH,
TO €CTh KaKABIH UJIeH IePBOTO MHOTOUWIEHA YMHOMX UM Ha K KABIN UjIeH
BTOPOTO MHOTOUJIeHa. Torga moayunm: (a — b) - (a + b) = a>+ ab — ab — b2,
IIpuBozs MONOOHBIE UIEHBI B IPABOM YaCTH PABEHCTBA, TOTYUNM:

(a—b)a+b)=a%—-b? nina®—b%=(a - b)(a +b).

Pagencteo a? — b% = (a — b)(a + b) HasbIBaeTCA POPMYLOLL pa3HOCMU
Keadpamoa.

Yrenwne paBeHcTsa a’ — b’ = (a — b)(a + b) — PasHOCTH KBAAPATOB ABYX
BBIPAKEHU PaBHA IIPOMSBEIEHHUIO NX PASHOCTH HA HX CyMMY.

Dopmysy pasHOCTH KBaAPATOB MOKHO IIOJIYYUTH '€OMETPUYUECKUM
c11oco6oM, UCIOIL3Y s PUCYHOK 31.1.

Hoxaszameavcmeo. Ha pucynke 31.1 nsoOpaskeHsl:

— KBaJpar co CTOPOHOH JINHOM, PAaBHOH b, II011ab KOTOPOT'o paBHA:
SEb:

— HPAMOYTOJbHUK CO CTOPOHAMY
nauHO# a u (a — b), IWIoIaas KOTOPOro
pasna: S, = a(a — b);

— IPAMOYTOJbHUK CO CTOPOHAMH
b u (a — b), miomags KOTOPOrO paBHA:
S,=0ba—0b).

U3 pucynka 31.1 BUAHO, UTO KBax-
paT co CTOPOHOI AJIUHOIN a, MIoIanh
xoTOporo S = a?, COCTOUT M3 KBazpaTa
CO CTOPOHOI AJIMHOM b 1 U3 JBYX IPAMO-
YTOJIBHUKOB, ONMH CO CTOPOHAMM [JIN-

a-b S,

b a-b
Puc. 31.1
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30.4.

KOJIMYECTBO
WUTDYIIEK

30.5.

30.6.

30.7.

1) Kakoit HauMeHbIIN i 1 HAanGONBIINHA POCT yUaAIUXCa?
2) Kakoii nporesT yuaiuxcsa umeer poct 168 cm?
3) Kakoit pocT yualuxcs dalije BCero BCTpedascsa B BEIGOpKe?

B

Q Ilo monurony aGCoOMIOTHBIX YacTOT HAGOpa UIPYIIEK PA3HBIX
uBeroB (puc. 30.4) naiigure:

1) ob11ee KOJIMYIECTBO UTPYIIEK;

2) OTHOCHTEIbHYIO YaCTOTY UTPYIIEK KayKAOTo mBera (O0TBET
OKPYTJINTE IO IeCATHIX);

BeT
WTPYIIeK

OHDNWHR T ~300 ©

T T T T 1

FKEATHIH

sememmfi  cmmmit  KopwwHeBHIt

Puc. 30.4

xpacwstit

3) UIPYIIKHU KAKOTO [[BeTa MMEIOT HauboIbIIee (HauMeHbIIIee) KON -
qecTBO?

Ucnonbaysa ganusle ynpaxuenus 30.4, coctaBbTe TabIUIy YaCTOT
Habopa UIPYIIeK PadHbIX I[BETOB.

C

Q IIpoBegure 50 OIBITOB C TpeMsA HIPOBHIMU KyOMKAMM.
dKxcmoprupyiite pesyabrarsl B MS Excel u Haifizure cymMMy 04KOB
B KasKZ0M omnbiTe. [ToyunTe BapUAMOHHBIN DA ¥ COCTABHTE [IJIA
Hero Tabuuny yactor. OLeHnuTe 110 IOJIYIEeHHOU TabauIle, ¢ KaKOH
YacTOTON 8HAUEHMe CyMMBbI OyzeT paBHo 5; 10; 15.

I KOHTPOJBHOH DPaGOTHI y4aIIUMCA IPENIOKHIN TeCT u3 8
samaHmii. Koan4yecTBO BEPHBIX OTBETOB, IOJYYEHHBIX KaKbIM
yuarumcs us 48, npezacrasieno B radbaume 30.3:
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Tabauya 30.3

Yucsio BepHBIX OTBETOB 0 1 2 3 4 5 6 7 8

AbcomoTHas 9acroTa 0 0 0 1 5 14 | 16 x 6

OTHOCUTENBHAS UACTOTA

1) Haiigure 3HaueHne abCOIIOTHOM YaCTOTHL X.

2) Haiijure OTHOCUTEIbHBIE YaCTOTHI YNCJIa BEPHBIX OTBETOB U 3a-
TMOJTHUTE TaOIUILY.

3) ITocTpoiiTe IOJUTOHBI A0COMIOTHBIX X OTHOCUTEIBHBIX YACTOT.

30.8.

Ha nonurone uacror (puc. 30.5) mpejcraBieHbl AJaHHBIE O
COTPYJHUKAX CTPAXOBON KOMIIAHUHY II0 BOSPACTHBIM IDYIIIIAM.

YUCJIEH~ 25
HOCTBb

COTPYA- o |
HUKOB

& |

TN

30-34 | 30-34 ' 35-39 ' 40-44 ' 4549 ' 50-54 = 55-60 Bogpacy
et Toa et ToxA et Toxa et COTPYAHHKOB

Puc. 30.5
1) HaiinuTe OTHOCUTEIBHYIO 4aCTOTY (B % ) BOBPACTHOII KaTeropun
COTPYAHUKOB crapie 39 et (0TBeT OKPYIJINTE O AECATHIX).
2) Haiigure OTHOCHTENBbHYO 4acTOTy (B % ) BOBPACTHON KATErOPHH
COTPYAHUKOB MOJIosKe 40 jieT (OTBET OKPYIVINTE M0 AeCATHIX).

30.9. Ecoim aGconoTHAs 4acTOTAa BEPHBIX OTBETOB HA TECT M3 HECATH
sazaHuii paBHA 24, a OTHOCUTEJBbHAS UACTOTA BEPHBIX OTBETOB
paBHa 30% , TO CKOJILKO yUAI[UXCS BHIMOIHSIHA 9TOT TECT?

30.10. BoeimosuuTe A€MCTBUM:
1) 2a%-(a%-ab + b?); 2)a- (a®>- 2ab + b) — 2ab;
3) x2- (a®— 3ax + x) + 3ax>.

30.11. [oxarxure TOMXKIECTBO:
1) a(a®— ab + b?) + a% — ab® = a®;
2)a(a+2ax—x)—2ax—a’+1=1—ax.
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Kak nocTponamn noauroH OTHOCKUTENbHbIX YacToT Ha pucyHKe 30.2, UCNOAb3ysa aHHbIe
Tabamupl 30.17

OTHOCHTENB- (),25
Has 4acToTa
0,2 /
0,15 s
0,1 /
0,05 =
0 T T T T T T T BapuaHra
6 T 8 9 10 11 12
Puc. 30.2

~

ITonuzoHOM OMHOCUMENbHLLX YACMOMm HAa3bIBAETCA JOMaHAA JIUHUS,
3BEeHbA KOTOpOﬁ COEIMHAIOT TOYKU, a0CIUCCHI KOTODPBIX Pa3JvYHbIE
éapnan'rm, a oOpArHATHL — OTHOCUTEJIbHBIE YaCTOTHI 9TUX BapUaHT.

- )

Anzopumam TOCTPOEHUA TIOJIUTOHA OTHOCUTEIBHBIX YACTOT:
1) oT10:uUTH BapUAHTHI X Ha ocu OX;

2) orsoxuTh yactorsel W Ha ocu Oy,

3) MOCTPOUTH TOUKHU ¢ KoopAauHaTamu (x, W);

\: 4) coeJUHUTH IOCTPOEHHLIE TOUKU OTPE3KAMU. )

"\ Kak aHann3MpoBaTh CTaTUCTMYeCcKMe AaHHble, NpeAcTaBaeHHble B BUAe TabauLibl 1
MNoAUroHa Yactor?

B rabauie 30.2 gacror cogepruTca uaGopmanusa 06 OneHKax, moJry-
UeHHBIX yUaIlMMUCA KJIacca 3a KOHTPOJIBHYIO paboTy:
Tabauya 30.2

BapuaHTHI (MCXOIEI) -4 3 4 5 % ‘

AGCOIIOTHAS YAaCTOTA BAPUAHTHI n 4 12 9 ’ i
OTHOCUTENBHASA YACTOTA BAPHAHTHI w 16% 48% 36%
YacToTa BaApUAHTHI IOKA3bIBAeT: OTMETKY “3” 32 KOHTPOJIBHYIO Pa0oT, ]

MOJIy4uIu 4 yIauuxcs, 4To cocTaBuyio 16% yuarmuxces Kiaacca, OTMETKY

“4” — 12 yuamuxcs (48%), a “56” — 9 yuamuxcs (36% ). |
91y e nHGOPMAIUIO MOKHO IMOJYUYUTH U3 IOJUTOHA YACTOT

(puc. 30.3).
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YUCJIEeH- 14— YHCJIeH-

HOCTh 12 +—— HOCTH yua- | 60
yyammx- 10 MUXCA 50
cs 81— — (® %) 40
6 30
/s 20
2 - 10
O 0
3 4 5 OTMeTKH 3 4 5 orMerku
Puc. 30.3

. VKaxmuTe MPaBUTLHEIH OTBET:
@ 1. ITonuroH 4acroT IpencTaBiIseT COO0M JINHUIO:

1) mpamyio, 2) moMaHyo0, 3) KPUBYIO.

2. IToIWroH 4acToT OpeACTaBaseT NH(POPMAIHIO B BUAE:
1) raGauisl, 2) rpaduka.

3. BapmaHTBHI OTMEUAIOT HA OCH:
1) abenuce, 2) opauHAT.

4. YacToThI OTMEYAIOT Ha OCH:
1) abenmee, 2) opARHAT.

A

30.1. Haiigure cpefHee apuMeTHIECKOE Psi/ia YKCeJI, er0 MOAY U pasMax:
13;15;13;12;12;12; 13; 14;13; 15; 13;12; 12.
1) CocraBbTe /1A 9TUX CTATUCTUYECKUX JAHHBIX BAPUAIINOHHBIH DAL,
2) HafinuTe aGCOMIOTHYIO ¥ OTHOCUTEIbHYIO YACTOTHI BAPUAHT.
3) IIpencraBbTe Pe3yIbTATHI BHIOOPKY B BUE IIOJIUIOHA YACTOT.

30.2. \.) TIpuaymaiiTe 3a1aHus U3 IKOJIBHOM JKU3HU, COCTABLTE BapHa-
OWOHHBIN DAL, HAMANTE aGCOMIOTHYIO U OTHOCUTEIBHYIO 4aCTOTHL,
HalauTe 3HAUeHUsS uX cyMM. IIpeacraBpre mHPOPMALNIO B BUIE
[IOJIUTOHA YaCTOT.

30.3. Q UsBecTHa coryuaitnasa Beroopka us 30 yuammuxesa 7 Kiacca ¢
manHeIME 06 ux pocte (B cMm): 166, 165, 163, 166, 168, 165, 168,
170, 165, 165, 165, 165, 164, 168, 165, 164, 161, 162, 164, 166,
165, 166, 167, 164, 163, 168, 167, 167, 165, 162. CocrassTe
BapUAIMOHHBINA psJ qaHHOU BbIGOpKHU. IlocTpoiiTe Tabauily
abCOJIIOTHBIX ¥ OTHOCUTEIBHBIX YaCTOT ¥ OTBETHTE HA BOLIPOCHL:
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§ 30. IIOJTMTOH YACTOT

0 BapuaHTta, abcontoTHas yactoTa, OTHOCKTe/bHas YacToTa, MOAWNIOH abCoNOTHBIX
4acToT, NOAUTOH OTHOCUTE/IbHbIX YacTOT.

@ Kak npescTaBuTh pesysbTaThl BBIGOPKU B BUAE MONUrOHa YacToT?

IIpumep. I'pymme u3 25 06yUa0UUXCA IPeJI0KUIN BEIIIOIHUTE TECT
us 12 gamanmit. Kasxnoe 3aganme onernBaercd B 1 6asi. PesyabTraThl BI-
MOJIHEHUS TECTa MMPeACTaBJIeHbl B BIe BapUAIMOHHOTO psaga: 12, 12,12,
11,11,11,11,10,10,10,10,10,9,9,9,9,9,8,8,8,7, 7,7, 6, 6. IIpex-
CTaBUM Pe3yIbTaThl HabI0AeHNH rpaduaecKu.

Pewenue. Ilo jaHHOMY BapUallHOHHOMY DALY COCTABUM TAOIHILY a0-

COJIFOTHBIX ¥ OTHOCUTEIBHEIX uacTor (tabu. 30.1):
Tabauya 30.1

BapuanTa 6 7 8 9 10 11 12
AGcomroTHan Py 3 3 5 5 4 3
gacrora

Ormocaresnon 08 | 012 | 012 | 02 02 | 016 | 0,12
gacrora

Hcnonsay st 3HaueHUsT a0COTIOTHRIX YacToT 13 Tabsaunel 30.1, mocTponm
Jomanyio auHuio (puc. 30.1).

abcosoTHaA
gacroTa

6
5
4
3 \
2
i
0

T T T T T T T T BapuaHTa
6 7 8 9 10 11 12

Puc. 30.1
BTy JIOMaHYI0 JINHUIO HAa3bIBAIOT NOJLUZOHOM abCcoNIOMHbLLY YacCmom.

( IToauzoHoM aGCONIOMHBLX 4ACMOM HA3BIBAETCA JOMAHAS JIMHUSA,
3BEHbA KOTOpOﬁ COeIMHAIOT TOUKH, 0CIIUCCHI KOTOPBIX pa3jJInuvHbIe Ba-

\PHAHTEL, 3 OPAUHATHL — a6COJIIOTHBIE YaCTOTHI 9TUX BAPUAHT. )
a AJiz0puma IOCTPOEHUS IOJIUTOHA a0CONIOTHBIX YACTOT: h
1) orsioskuTE BapuaHTHL X Ha ocu Ox;
2) OTIIOKUTD YacTOTHL n Ha ocu Oy;
3) HOCTPOUTH TOUKH C KoopauHaramu (x; n);
\_ 4) COeJMHUTH TOCTPOEHHBIE TOUKY OTPESKAMHU. )
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35.10.

35.11.

35.12.

35.13.

35.14.

35.15.

35.16.

35.17.

35.18.

3)—2,89x% + (1,7x + 2)2+ 0,2x = 11;
4)(2,4x —1)*-0,2x — 5,76x% = 3.

1) 5(2 + x)® — bx® = 28x + 30x3;

2) 54x% — 6(x — 3)> =162 + 6x3%;

3) (x+9)(x2—9x + 81)=—T7 —4x + x5

4) x® — 20— 331 = (2% — 11x + 121)(x + 11).
Pemure HepaBencTBa (35.11—35.13):

D(x+8Y—=a=<1lx; 2) x2 —(9 = x)*>

3) (12 + x)? > x2 + 21x; 4) x? < (25 — x)@P25x%
Dy+72-y*-21y*=>0; 2)-24y*+ (8 -yl +y*<0;
3)(6—y)’+y*—18y* <05 4)y* - 27y*— (y—9)° > 0.
1) (10 + x )(100 — 10x + x?) — x* - 500x < 0;

2) —x%+ 675x — (15 — x)(225 + 15x + x%) > 0;

3) (169 + 13x + x?)(x — 13) — x® — 2262x < 0;
4)1331x —x®*+ (11 + x)(x? - 11x+ 121) = 0.
Hoxaskute ToxgecTBa (35.14-35.15):

1) (3x + 4y)? — (4y — 3x)* = 48xy;

2) (1,5x — 2y)? + (2x + 1,5y) = 6,25(x% + y2);

3) (2a — 3b)* — (2a + 3b)® = —18b(4a? + 3b?);

4) (3a — 2b)® + (3a + 2b)® = 18a(3a? + 4b?).

1) (522 — 6k)? — (522 + 3k)? + 9022k = 27k?;

2) (m? — n?)(m? + n?) — m¥(m? — n?) — m*n? = —n*;
3) (1,2x* — Ty?)(1,2x* + Ty?) + 0,56x% + 49y* = 2x5;
4) (1,4a® - 5b%)(1,4a + 5b%) — 2,96a° + 25b* = —ab.

B

Vupocrure BeipaskeHus (5. 16-35.17):

1) (4x% —1)(9x% + 5) — (6x* — 1)%  2) (x* — 1)? — (x* +4) (x* — 6);
3) (x7— 3)(xT+ T)— (&7 + 2) 4) (28 + 9)(11 — x%) — (x®+ 1)2.
1) (a8 + 6% —(a® — 692 — 2%  2) (1 —a®b®) — (a%® — 1)* — 2;
3) 3a'bi(at — b*) — (a* — b*)% 4) (¢ + d?)® — 3c2d*(c? + d?).

PemuTe ypaBHeHus (35.18-35.19):
1) 8(x —10)2—11(x + 5)>=—-3x2— 170x + 1600;
2)2,5(4 + 2P+ T(5 —x)b +x) =295 — 4,5x%;

A e
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§ 85. IPEOBPA30BAHHSA BHIPAJKEHUI C IIOMOIIBIO
DOPMYJI COKPAIIIEHHOI'O YMHOKEHHA A

Q) BbipaxeHwie, AByUneH, GOPMY/bl COKPALLEHHOTO YMHOXEHNS.

@ Kak 1cnosnb3osatb GpOPMY/Ibl COKPALLEEHHOTO YMHOXEHUS AN PaLMOHaNbHOTO Bbl-
yncneHma?

Dopmyasi: (a+b)a—b)=a?—b>— pasHOCTU KBaAPATOB;
(a +b)> = a®+ 2ab + b*> — KBagpara CyMMbL;
(a — b)? = a? — 2ab + b* — KBaspara pasHOCTH;
(a +b)*=a®+ 3a% + 3ab? + b® — xybacymMmbI;
(a —b)’ = a® — 3a®b + 3ab? — b® — xkyba pasHocTH;
(a — b)(@? + ab + b?) = a® — b® — pasHOCTH KYy0OB;
(a +b)(@® - ab + b%) = a® + b® — cymmbI KyGOB
HAaSBIBAIOTCA (QOPMYLAMU COKPAULCHHOZ0 YMHONCCHUSL.

IIpumenenue (GOPMYJ COKPAIEHHOIO YMHOMKEHHS [I03BOJIAET YIIPO-
CTUTD BRIpA)KeHUA. PaccMOTPUM, KaK UCIOIL3YIOTCA 9TH (DOPMYJIBL.

IIpumep 1. Yupoctum Beipaskenue: (4 — 5a)? — 8a(3a + 1) + (7a — 4) x
x (4 + 7a).

Pewenue. Jlya yIpouUieHNa AAHHOT'O BHIPAKEHUA BOCIOIb3yeMCH
(GopMyIaMu KBaApaTd PASHOCTY M PASHOCTH KBaJ4PAaTOB, IIPABUJIOM YMHO-
JKEeHVSI OJHOYWIEHA Ha MHOT'OUJIEH, 4 BaTE€M IIPUBE/IEM [10/J00HBIE CIaraeMsble.
Torga umeem:

(4-5a) —8a(3a + 1)+ (7Ta —4)(4 + Ta)=
=16 — 40a + 25a% — 244’ — 8¢ + 494 — 16 = 50a> — 48a.
Omeem: 50a% — 48a.
TIpumep 2. Pernum HepasencTso (5 — 2x)? — 8x < 2x(2x — 6) + 9.
Pewenue. 25 — 20x + 4x? — 8x <4x?—12x + 9;
—20x + 4x2— 8x — 4x2+ 12x < 9 — 25;
-16x < —16;
xz=1.

Omeem: [1; +eo).

IIpumep 3. [lokakeM TOMKIECTBO:

4(b—-5)*—(b-3)(b*+3b+9)+ (b +4)°-8b(2b+1)=191.

Hokaszamenvcmeo. 4(b—5)>—(b—3)(b?+3b+9)+(b+4)-8b(2b+1)=
= 4(b%* - 10b + 25) — (b® — 27) + b® + 12b* + 48b + 64 — 16b> — 8b =
=4b>—-40b+ 100 — b® + 27 + b% — 4b* + 40b + 64 = 191.
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A

VYupocrure Beipaxkenus (35.1—35.4):
35.1. 1) (m?+ 6n%?— (6n? — m%? 2) (x% = Ty?)2 + (22 + Ty?)%
3) (9z + 2x*)2 — (2x* — 92)%; 4) (5a® — 4b)% + (4b + 5a®).
35.2. 1)(1,1x% - 6y)* — (1,1x% - 6y)(1,1x* + 6y);
2)(2,3a — T0%)(2,3a + Tb%) — (2,3a + Tb%)%
3)(3,1n3 - 5m)? + (5m — 3,1n%)(5m + 3,1n3).
35.3. 1)1000 + ab — (a® + 10)(a* — 10a? + 100);
2) (a® — 9)(a® + 9a® + 81)—a® - 729;
3) 0,512 - 100 + (0,8t + 5)(0,64¢2 — 4t + 25);
4)(1,1d - ¢¥)(1,21d%+ 1,1¢%d + ¢¥) — 1,331d% + 2¢°.
35.4. 1) (2+ a*)(a® - 2a* + 4) + a*°(1 — a?);
2)E5(k+1)— (3 + k2)(k*—3R2+ 9);
3) (25— 5y + y*)(5 + y) — y°y° — 1);
4) (2% + 723 +49)(z° - 7) + 2(1 — 28).
Pemure ypasuenust (35.5-35.6):
35.5. 1) 35+ (5x — 1)(bx + 1) = (bx + 2)%
2)3 + (2x + 8)>=4(x — 6)(6 + x);
3)6—x+(2x—-1)2=4(x+3)%
4)39x + (4x + 3)° =2 +4(2x + 1)2.
35.6. 1)Tx—(x—2P=18-x%(x—-6); 2)10+(B-x)*=x%9-x)—-1T7;
3)—16 + (4 + x)* = x¥(x + 12); 4)11 - x¥(x + 9) = 8x — (x + 3)°.
35.7. HaliiuTe KOPHU yPaBHEHUA:
1)(x—7)2-49=0; 2)(6+y)*—-81=0;
3)100 - (z-19)?=0; 4)25-(13+1t)%=0.

Pemnre ypaBaenus (35.8—35.10):
35.8. 1) x(0,25x — 3) — (0,5x + 1)(0,5x — 1) = 0;
2)(1,2 —x)(x+1,2)+1,8x + x2=0;
3) 0,49x2 — 3x — (0,7x + 2)(0,7x — 2) = 0;
4)(1,6x + 1)(1 - 1,6x) — 64x(1 — 0,04x) = 0.
35.9. 1) (Tx—5)2+6Tx —49x%=-2;
2)196x%— (14x + 3)? + 80x = —5;
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34.8.

34.9.

34.10.

34.11.

34.12.

34.13.

34.14.

2

3) (5 — 2x)(4x2 + 10x + 25) = 2,5x — 8x%;

4) (6 — 5x)(36 + 30x + 25x2) = 108x — 125x3.
Perure HEpAaBEHCTBO:

1) (1 - 4x)(1 + 4x + 16x?) — 6x° < 10x — 70x%

2)99x% — (1 4+ 5x)(1 — Bx + 25x%) > 12x — 2645,
JloKkasKkuTe TOXKJECTBO:

1) (5x — 6)(25x% + 30x + 36) — 0,25(500x° — 864) = 0;

2)91x® — (3x —4)(9x* + 12x + 16) — (3 + 4x)(9 — 12x + 16x%) = 37.

B

PaziioxuTe Ha MHOKHUTEIN MHOTOUJIEH
1) a® - 27b% 2) m®n?® + k3 3= %
4) k° + (pq)®; 5) (a - b)’ + b% 6) (x = 2)° - 27;
7) 8a® + (a — b)?; 8) 27x3 — y*(x — y)°.
3anumuTe B BU/e MHOTOUJIEHA IPOU3BEIEHIE:

11 1 1 1 1
1)[x+§](§—§x+xzj; 2)(n—§)[n2 +§n+zj;

3) [%a + %b)(%az ~Lab+ %bz); 4) Gyz —yz + 422)(%11 + 22] .

6

TIpeacrasbTe B BU/Ie TPOM3BEIEHNA MHOTOUIEH:

1) m®—n® @8- 2m; 2) 3a® — 3b® + 5a? — 5b%;
3) x0+y° + x? + y* 4)a® - b* +a? - b

5) x* + Qe %y ~ ks 6) a’ — a®b + ab® — b'.

Yupocrtute BelpaxkeHus (34.13-34.14):

1)2a% 19 23| 1)@ al 1)

) RN 2) — (x — 3)(x%+ 3x 1+ 9);
3)3(b—-12+(b+2)(b*-2b+4)-(b+1)%
4)(a—-1)*—4a(a+1)a—-1)+3(a—-1)(a®>+a+1).
1) (x+2)(x? = 2x +4) — x(x — 3)(x + 3) — 42;
2)(x— 3)(x*+8x+ 9) — x(x?*—16) + 21;

3) (2% — 1)(4x2 + 2x + 1) — 23 — 4x(2x% + 3);

4) 16x(4x” — 5) + 17 — (4x + 1)(16x” — 4x + 1).

03
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34.15. YupocTuTe BEIpaiKeHHe:
1) 6(x + 1)+ 2(xc — 1)(x* + x + 1) — 2(x + 1)%;
2) 5a(x — 3)* = 5(x — 1)® + 15(x + 2)(x — 2);
3) (x +2)° — x(3x + 1)+ (2x + 1)(4x? — 2x + 1).
34.16. PemuTe ypaBHeHUe:
Dx?—(x-3)(x2+3x+9)+9x=-18x;
2) (x +4)(16 — 4x + x?) — x(x? + 8) = -192;
Ny -5 -W-2)y*+2y+4)+3y=0;
4)(5+y)25 -5y +y?) - 20y —y*=0.
Hoxaskure Tosxgecrsa (34.17-34.18):
34.17. 1) (x + y)’ — (x — y)* — 6y(x* — y*) = 8y%;
2) (m + n)® — (m — n)® — 2n(m? + n?) = 4m?n;
3)xt—4—(x+2)2+x(4+x)=x-8.
34.18. 1) (a? - 3)° — (a? — 4)(a® + 4) — a*(a* — 10a® + 27) + 27 = 16;
2) (b + 3)% — (b2 + 3)(b* — 3b® +9) — 9b*(b% + 3) = 0;
3) (m?—1)(m*+ m?+1) — (m?-1)>+ 3(m? - 1) = 3m* - 3.

34.19. Pemnre HEPAaBEHCTBO:
1) (x + 28Rl 0EN 2x + BGP 2)24 — (83— x) > 8x — a2,

34.20. Q HaiiguTe nepumMeTp ¥ IJI0IALb QUIYDLI, N300PaKeHHOM Ha
pucyHke 34.1.

E i =
d><d 9
4

4
Puc. 34.1

20
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IIpumep 2. Yupocrum Beipaskenne 8¢? + (3 — 2¢)(9 + 6¢ + 4¢?).
Pewenue. IlpumernM GopMyIry PasHOCTH KYGOB:

8¢%+ (83— 2¢)(9 + 6¢ + 4¢?) =8¢+ 27 — 8¢% = 27.
Omeem: 27.

1. Yewm oramuaercsa (opMyJia CyMMbI (Pa8HOCTH) Ky0OB ABYX BbIDa’KeHUil OT
‘@ GopMyBI Kyba UX cyMMBI (pasHOCTH)?
2. Ilouemy npwm ureHHH (DOPMYJIBI CyMMBEI Ky0OB yHOTDeOJISETCS CJIOBOCO-
ueTaHUe “HEIOJIHBIN KBaApPAT PASHOCTH ABYX BhIPasKeHUR”?

A
Pasnoxure Ha maoxuTesn (34.1—34.3):
34.1. 1) a®+ x3; 2) y® - b% 3) 2 —n®; 4) m®+ k3
5) 28— 8; 6) 64 + s% 7) 125 %3; 8) 1000 + y°.
34.2. 1)27-a% 2) b® + 125; 3) 64 — m?; 4) 8 + ¢%
5) 0,008 + a?; 6)0,216 —b% 7)0,027+n%  8)0,125 - m?.
1_ 4. e . 1 _ s 1 s
34.3. 1)8 b%; 2)27+c, 3)64 a2 4)125+t,
8. s a2, sy 20, 1
5)27+z, 6) R 7)k+125, 8)216 2,
34.4. TIpeacraBbTe IPOU3BEJEHNE B BU/Ie MHOI'OUYJICHA:
1) (a + 2)(a® - 2a + 4); 2) (1 = 2?)(1 + =2+ xY;
3) (¢ — B)(k? + 5k + 25); 4) (3 + m)(9 — 3m + m?);
5) (1 +a®)(1 —a? + ab); 6) (4 — n2)(16 + 4n% + nt);
7) (25 - 5y% + y)(5b + y?); 8) (64 + 823 + 2°)(8 — 2%).

Vupocture Beiparkenusd (34.5-34.6):
34.5. 1) (x — 10)(x%+ 10x + 100) — x%; 2) 216 — (a + 6)(a® — 6a + 36);
3) v+ (7T-y)49 + Ty + y?); 4)600 — (8 — 2)(22 + 8z + 64).
34.6. 1)(a—1)a’+a+1)—a%(a—-8); 2)(b+2)(b>—2b+4)—-b(b*>—1);
3223+ TP -+ 1)+ 1); 4y - (y-3)y*+3y+9).
34.7. Pemure ypaBHEHUE:
1) (2x — 3)(4x2 + 6x +9) — 8x3 = 2,7x;
2) (8 +4x)(16x2—12x + 9) — 64x° = —10x;
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HpaBI/IJIO BBIUNTAHUA PATUOHATIBHBIX ,up06e171 C OAMHAKOBBIMH 3HaMe-
HaTeJIAMU:

9TOOLI BBIITOJTHUTH BEIUUTAHIE ,upoﬁeffi COOWMHAaKOBBIMU 3HAMEHATEJIA~
MU, HyKHO U3 YHCJIUTEJIA YMEHbIIIaeMOT'0 BbIUEeCTh UYUCJINTEJIb BbIUUTAae-
MOTO, a 3HaMeHaTeJ/Ib OCTaBUTH TEM Ke.

3a-Tb 2a + 2b
TIpumep 1. Ciosxum 1po6u 5 Y 15a

Pewenue. CHAUANA MCTIOJB3YEM IPABUJIO CIOMKEHUSA PAIITOHATBHBIX
Jpo6eii ¢ ONHAKOBLIMY 3HAMEHATEIAMU:
3a—7b+2a+2b _ 3a - Tb+ 2a + 2b
15ab 15ab 15ab
ITpuBesneM mogoOHEIe cIaraeMble B UUCIUTENE APOGH:

3a-Tb+2a+2b b5a-5b
15ab 15ab

Temnepsb BbIHECEM B YUCAUTEIIE APOOH OOIIINI MHOMKUTEb H ¥ COKPATUM
Apo6h Ha 5:

5a-5b _a-b
15ab 3ab
Kparko pelieHne MOKHO 38alIICATh TAK:

3a-7b+2a+2b_3a—7b+2a+2b_5a—5b_5(‘l*b) a-b

15ab 15ab 15ab T 15ab 15ab 3ab

a
, Omeem: Sab
6
IIpumep 2. Berutem u3 fpobu a9 po6b e 20
5a - 15 5a -

15
2
a +9 6a 7a2+9—6a7('1*3) _a-3

5a-15 5a-15 5a-15 5(a - 3) 5

Pewenue.

a-3
Omeem: —

2
x° —38 2 2x -1

ITpumep 3. Yupocrum BHIpaskenue — +t ——= .
%* 4 2r ot 42x x4 2x

Pewenue. 3nech yIOOHO CIOKEHIE U BEIUYUTAHUE APO6GEil BHIIOIHATH
He II0CJIeZIOBATEIBHO, & COBMECTHO!

x2—3+ 2 2x-1 _ ¥ -83+2-(2x-1) _ ¥ -2x
22 +2x o +2x x* +2x 22+ 2x 2+ 2x
x(x-2) _x-2

x(x+2) x+2°

-2
Omeem: Z==.
X+ 2
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IIpumep 4. Haiinem cymmy npo6eit L u 8% 3
2x —a a - 2x
Pewenue. CHauana IpuBeseM Ipo0OHU K OUHAKOBOMY 3HAMEHATEJI0.

VsmeHuM 3HaKH B 3HAMeHAaTeJ e BTOPOI Apoby U Iepes Hel, Tak Kak

3a 6x

3HaMeHaTeJJn upoﬁefx’[z— n IPOTUBOIIOJIOKHBIE BBIDAMKEHUA.
X —a

a-2x
6x 6x
IMonyuum: ——— = ———— . Jlajlee IPUMEHUM IIPABUJIO BBIYUTAHUA
a-2x 2x - a
po0eil ¢ OAMHAKOBBIMY 3HAMEHATEISIMU:
8a_ , 6x _ 3a _ 6x _3a-6x_*3(2x‘a)=_3
2x -a a-2x 2x —a 2x-a 2x - a 2x - a ¢

Omeem: —3.

PaccMOTpPUM CJIOKeHHE ¥ BBHIUHMTAHHE PAIMOHAJLHBIX APOGei ¢
pasubIMU 3HaMeHaTeaIMUu. OHU CBOAATCA K CI0KEHUIO U BBIYUTAHUIO
npobeil ¢ OAMHAKOBBIMY 3HAMEHATEJISIMH.

Hanpumep, CI0KUM PAIlTOHAIbHBIE APOOK % u % IIpuBenem qpobu K
ZIpoGAM C OZMHAKOBBIM 38HaMeHaTeseM bd. 1714 9TOro YUCIUTeNh U 3HAMe-
HaTeJb IEPBO PO6Y YMHOKUM Ha d, 8 YUCJIUTEh M 3HAMEHATEIh BTOPOit
npobu — Ha b:

3arem HCHOJIb3yeM IIPaBUJIO CIIOMEeHU A leOﬁeﬁ COAVHAKOBBIMU 3HaAMe-

HATEJIAMU:
a,c_ad be_adtbe
b d bd bd bd
a ¢ ad+be
CnenoBarenbHo, W + S

AHaJOrMYHO IOCTYNAIOT IPY BEIUMTAHUN PAIOHAJIBHBIX ApPObeil ¢
a ¢ _ad bc ad-bc
PasHBIMM 3HAMEHATEISAMH, KOTOPBIE PABHO: — ——=— ——=——\

v d bd bd vd
C 0, T od—be
JIeJ0BATEJILHO, 5 d i ‘,

Br1 3HaeTe, YTO IPH CIOYKEHNY U BEIYUTAHIY APOOeii ¢ pa3HBIMU 3HAME- '
HaTeJIAMU IPU HAXOKACHNHN 00II[ero 3HaMeHATeJIsI HAaXOAAT HauMeHbIIIee °
of1iee KpaTHOe 3BHAMEHATEJIeN, KOTOPOE PaBHO: o

— NPOUBBENEeHNIO 3HAMEeHaTeJIeil, eCJIM OHH ABJIAIOTCA B3BAUMHO IIPOC-
TBIMU YHUCJIAMU; ! ‘

— OAHOMY U3 3HaMeHarTeJIeil, eCJIU OH IeJIUTCA Ha ]IlpyI‘OfI 3HaMeHaTeJib;

— IIPOM3BEJEHMNI0 MHOXKUTEJIeIl [IePBOr0 3HaAMEeHAaTeJIA U HeJOCTAIOIIIX
MHOJKHUTeJIeH BTOPOT'0O 3HAMEHATEJIA, BXOAAIINUX B PA3JIOKEHUE KaXgoro
3HaMeHaTeJld Ha IIPOCThle MHOMKUTEJIN, €CJIM He BBIIOJIHAKTCA IIepBbie
JiBa yCJIOBUA.
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38.9. 3Haa, uto a + 2¢ = 7, HafiAUTe BHAUEHME APOGHO-PAI[MOHATBHOTO

BBIDAYKEHUS:
3a + 6¢c | 9 a+2c | a+2c¢ | 4(20—a)<4
(@c+a?’ 202¢ + af (2c+a)*’ I

38.10. Vupocrure u HaliguTe 3HAUEHHE aIredpandecKoit ;pobu:

154> — 10ab

1) —————— gpua=-3, b=-0,2;

3ab - 20°
9¢2 — 44° 2

————— —mpuc=1-, d=0,5;
18¢°d — 12¢d® 3
6x2 + 12 2

3) 2 T2 phpx=2, y=-0,4;
S5xy + 10y2 3

x% o+ 6xy + 9y2

4) opu x =-0,2, y=-0,6.

4x% + 12xy

38.11. Pewume 3adauy. Cocmasbme o6pammbule 3a0a4u U peuiume ux.
IIBa Toxkapsa mosmxHbI H3roroBuTsh 120 geraseil 3a 8 u. CKoIbKO
JeTajeil B 4ac M3TOTOBUT KaKJAblil TOKAph, €CJIU IPOU3BOLH-
TeJIBHOCTH OJHOTO paboyero Ha 3 JeTajau B Yac 0OJIbIIe IIPOU3BO-
JAUTEJIHHOCTH APYroro pabouero?

38.12. Haiigure 3HAUEHVE BEIPAYKEHUA:

2 4 e 3
Dl -2 )4z-2 .
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§ 39. CJIOKEHHE U BRIUHTAHUE AJITEBPAHYECKHX
TIPOBE

0 Anrebpavyeckas Apobb, OCHOBHOE CBOWCTBO anrebpanyeckoii Apobu, cnoxeHue
anrebpanyeckyvix Apobei, BblunTaHMe anrebpanyecknx 4pobeit.
@ Kak BbINOAHWTL CIOXeHMe 1 BbluMTaHne anrebpanyeckux apobeir?

BrisHaere, 4TO IpU CI03KE€HUY OOBIKHOBEHHBIX JPO0OEH C ONUHAKOBBIMU
3HAMEHATEIAMH CKJIAJBIBAIOT UX YUCIUTENIN, & SHAMEHATEIb OCTABIAIOT

npexauM. Hanpumep, % #c =222,

Taxske cKJabIBAIOT JO0bIE PAlMOHAJIbHBIE JPOOK C OJMHAKOBBIMH
3HaAMEHATEeJAMU.

a b _ a+tb
Pagerncmeo—+—= 6epHOo npu 2100bLX 0onycmuMbe 3HAYeHUAX
AR

€
nepemerHuLx, mo ecmob npu (¢ # 0).

a_b
Horasameavemeo. O603HaAUNM ;{poﬁn? 1 - COOTBETCTBEHHO OyxBaMH
a b o
mun:—=m,—=n. Janee Haiinem geaumsle a u b, rorga a = cm, b = cn.
4 c

Paccmorpum cymmy a + b u mpeoGpasyeMm ee, UCIOIb3Y A PABEHCTBA, IOy~
4JeHHBIE BBIIIE: @ + b = cm + cn. B 1paBoil vacTu mocyefHero paBeHCTBa
BBIHECeM OOIUIl MHOKHUTENIE ¢ 32 CKOOKU: ¢cm + cn = ¢ (m + n). Torga B
pesyasTare mpeodpasoBaHuil moaydum: a + b= c(m + n). B nocieguem pa-

a+b
BEHCTBE BBIPA3HM MHOMKHUTENb M + 1 (Tak Kak ¢ # 0): m + n=——- Teneps
{4
MO CTaBUM BMECTO /1 U N COOTBETCTBYION{ME 0003HAUEHHI A

a b +b
oot i
c ¢ c

TIpaBmiIO CJIOKEHUS PAMOHAIBHEIX APO0eil ¢ OAMHAKOBBIMU 3HAME-
HATEIAMU:

9TOGBI CII0KUTD APOOH C OANHAKOBBIMY SHAMEHATELAMY, Hy A HO CJIO~

JKUTh UX YHUCJINTEJIV, a 3HaMeHaTeJIb OCTaBUTh TEM Ke. {’
» JokaxuTe, 4TO 3TO NPaBUAO MOXHO UCMONL30BaTh NPU COXEHWUM Tpex Apobeii ¢
O/IMHaKOBbIMM 3HaMeHaTenamu. Moyemy 3T0 MpaBMAO MOXHO UCMO/b30BaTh U ANA ' p
veTbipex n 6onee uncen APOGGVI C OANHaKOBbIMU 3HameHaTtenamu? ®

Br1 3HaeTe, YTO CJIOMKEHIe H BRIUUTAHIE — B3aHMOOOPATHBIE JefiCTBIA:
ecnu x +y=~k, 10k —y = xu, Hao60pOT, ecaU k. —y=x,TO X + y = k. [/ ‘
ITY CBA3D CJIOKEHNA 1 BBIYNTAHUA C IIOMOIIIBIO 3HAKA PABHOCHIBHOCTH
3alUCHIBAIOT TAK: X + Y=k S k—y = x.
3anuck x +y=Fk < k—y=xuuraror: x + y =k paBHOCUJIBbHO k — y = X.
Q Vicronb3ysi casizb COXeHUs VlebIHMTabHMﬂ, [IOKaXWTe, YT NpU NtoBbIX a, b u ¢, Tae
=

a
¢ # 0, BEPHO PaBeHCTBO ~— = = —
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YeHHUAX ﬂepeMeH.HOﬁZ ABJIAETCS HEBEPHBIM DaABEHCTBOM; HE UMeeT cMmbIcaa?

\) 1. Moxer am GBITH TOMK/ECTBOM PAaBEHCTBO, KOTOPOE NPH KaKUX-Iubo 3HA-
2. TIpn KaKWX 3HAUYEHUAX IEePEeMEHHOH BBHIMIOJHAETCS OCHOBHOE CBOHCTBO

anreGpandeckoit gpodou?
Sir
A
Coxparure anredbpandeckue gpoou (38.1-38.2):
12xa 12¢b? 12ay® -6p°
381 1)1 2) 3) =L ; T
ya 9be -8a’y -12¢
—~dax? . 6) 9axy’ ) 7 48a%c? | 63x°y°
12xy ’ 6ay® ’ 36ac ’ 84x%y" ’
18be 25a%y 244° 27x%y
2.1 2 2 i s ;
38 ) 24¢ ) 15by p) 6ac 21xy®
-24%%° xyt 42m°n’ 75p'q
5) — 5 6) 55 v 50 5 °
a’b x'y 35mn 150 p°¢q

38.3. IlpuBenure gaHHYIO APOOH K Apo0u co 3HaMeHaTeeM 4a’c?:

da 5ac® 4a
1) —; 2) —); o
a’c a“e 2ac
4
ac 5,5ac —ax
4 5 5) = 3 6) —.
)0’5M, ) S’ ) e

38.4. TIpuBenure aared6pandecKyo Jpodb:

2
1) _yz K 1pobu co 3uameHaresnem (a — b)?;
b Y
—3x 2 2.
2) . ) K gpo0u co sHaMeHarejaeM x* — a?;
x a

3) 5—al K apo6u co 3HameHaresnem y° — 1;
v

4) h b K Ipobu co 3Hamenaresem a® — b?;

a® + ab + b’
9
5) —yb K Ipobu co 3HameHaresiem b — y;
v -

-bx
x - 10

6)

K gpobu co sHameHnaresaem 10 — x;

-4
7) p—f—z K npobu co sHameHaTesem 4 — p?;
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2a + 3

8) K 1pobu co sHameHnateseM 2(a? — 9);

6 - 2a
Ta

9
) 3xy2

K pobu co sHameHaTeseM 15x2y%;
11 3
10) o K Ipobu co 3uamenaresuem x° + 1.,
x

38.5. Yupocrure Apo6HO-PAIIMOHAIBHOE BhIPAMKEHNE:

7 5 X 4 9 7T _ 10 6 _ 4
NIz, gLl it g9 E,
o+t vty a® -a 2+ x
YL LN M ek, S el |
26 - a’ 2b - 2a ’ atrb ’ - a
B
38.6. Haligure sHaYeHNEe BEIPDAIKEHUA:
° o+ 4x* 3x° - 4x* 2
1) & Lex upu x = —0,6; 2) ———— mpux=-3.
b+ oax® ) 3x% - 4x? 3
38.7. Cokparure anredbpandecKyio Jpo0b:
alx - 2 s, ) 2 _ 2
1) (: y); 2) 3a - 36 . ogBoa, " 8v" - 8a’ .
b2y - x) 12b - ab 3a - 15 a® - 2ab + b7
5x(x - y) 7 — 1457 3 -3x ®-2°
5) 5 G > ; ®) ; 8) T
2y - x) 420% - 21b - 2x+1 2-b)

28.8. CoxpaTure ApoOHO-PAIlMOHATIHLHOE BEIDAKEHUE:

18a 8d? 8p — 40 4 - a2
1 S, 2 . 3 - S|
)8a2—48a’ )15—3p’ ) 0 5x <~
(3x+6y)2 ax + bx — ay - by a®> -6a+9 >
e 5) ; 6) 3 -
5x + 10y bx — by 27 - a®
(2a - 20)° (4c + 124)° 42° —
o i 3 el B 9 ——2_,
a-b c+3d (ﬁx_gy)
lo)ab—3b—2a+6'

15 - 5a
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§ 38. OCHOBHOE CBOIICTBO AJITEBPAUYECKOI TPOBI

0 Anrebpavyeckan Apobb, OCHOBHOE CBOWCTBO anrebpanyeckoii 4pobu, TOX/AECTBO,
TOXAEeCTBEHHOE npeoGpasoBaHme BblpaXXeHns.

KaKoe 0CHOBHOE CBOWCTBO anrebpanyeckoi 4pobu 1 Kak ero nprMeHsTs?

Brl 3HaeTe OCHOBHOE CBOICTBO OOBIKHOBEHHBIX APOOEI: €Can YHCIH-
TeJIb U 3HAMEHATEb JPOOK YMHOMKUTE MM DasfesluTh Ha OLHO M TO JKe,
He PaBHOe HYJII0 YKCJI0, TO 3HAUEHNe APO0H He N3MEHUTCH.

AHaJIOrMYHBIM CBOXCTBOM 00JIaaI0T ¥ PALlIOHAIbHBIE APOOH.

ac

a
ITpu n106bix 3Havenuax annpub # 0u c # 0 6epHo pasencmeo 5
c

Jlokasamenvcmeo. OﬁosHaan z(poﬁL F- 6yKBOPI m: —b— = m. Belpasum

IenvMoe a n3 paBeHc'rBa —=m,Toraa= bm VYMHOX UM 06€ 4aCT! BEPHOT'O
YHCJIOBOTO PABEHCTBA a = bm Ha ¢ u moxyuum ac = (bm)c.

3aTeM, NCI0JIb3Ys IePeMeCTUTEILHOE U COUeTATeIFHOE CBOMCTBA YMHO-
JKeHud, nMeeM ac = (bc)m. Boipasum m us paBeHcTsa ac = (bc)m, roe be #0,

ac a
ToTHA M = - Teneps, UCIOIL3Ys 0003HAUEHNE APOOU M = % » IOy M

. a ac
CsoiicTBo, BBIPpaKEHHO€ TOMAEeCTBOM E = E’ Ha3bIBaIOT OCHOBHbLM

ceoiicmeom anzebpauieckoiL Opoou.

Bel 3HaeTe, YTO TOKLECTBAMY HABBIBAIOTCS PABCHCTNEA C NEPEMEHHOLL
(nepemerHbLMU), KOTOPBIE BEPHBI IPU JIOOBIX 3HAYEHNAX I€PEMEHHBIX.

PaBeHCTBO% =—‘;—c BEPHO IIPY BCEX BHAUEHUSAX [I€PEMEHHBIX, IIPY KOTOPBIX
HMMEIOT CMBICT €70 erBaa ¥ IIpaBas 4acTH, T.e. IPKU BCEX JOMYCTUMBIX 3Ha-
UeHNAX TepeMeHHbIX. TaKkue paBeHCTBA TaKsKe HAa3bIBAIOT MOXC0eCmEamu..

Tosxcdecmaom HAZBIBAETCS pPaBeHCTBO, BE€pHOe IIPU BCeX AOIYyCTH-
MBIX 3HQUEHUAX BXOAAIIUX B HET'O IIePeMeHHBbIX.

JBa BBIpa’KeHUs, NIPUHUMAININE DABHbIe 3HAYEHUS IPU BCEX
JIOMYCTUMBIX AJIS HUX 3HAUEHUSIX EePEMEHHBIX, HAa3bIBAIOT MOXC-
decmaeHno PABHBIMU, a 3aMeHYy OJHOI'0 TAKOT'0 BBIDAXKEHUS NPYIUM —
mosxcoecmeerHbLM NPeodpPa308aAHUEHM BbLDANCEHUIL.
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ac
ITomenss B TOJK,Z[BCTBE — = -— er'0 JIEBYIO 1 IIPaBYyI0 YacCTu, IIOJIyInUM:

b be
:—Z = % It0 Tom,uec'x'Bo [I03BOJISIET BaMEHUTD APOOH Bm:(a — TOJK,Z[BCTBEHHO
paBHO#I ,Z[pOﬁLIO 5 UM CORPATHT ;(poﬁb b_ Ha 001Nl MHOKUTEJb ¢ YUC-
JIUTeJIA U BHAMeHaTeJIsd.
IIpumep 1. CokpaTum 1pobb Ziaz

Pewenue. IlpencraBuM YHUCINTENb U 3HAMEHATEIb JaHHOI [po0U B
BH/€ IIPOU3BEEHUII, COAEPIKAIINX OAMH U TOT K€ MHOXKHUTENb 7a, 3aTeM
354® _ 54> -7a _ 5d°

COKPATUM IpPOOb HA OOIINII MHOKUTENIb: = = 3
P ap m 21ab 3b-Ta 3b

6 — x°
IIpumep 2. Cokparum Apo6h - Pemenne
8x + 2x
mpuMepa 2, TO eCTh BHIIIOJIHEeHHe JeACTBUS COKPAIe-

16 - x°
HIA Apo6u m TpeJCTaBJIeHo B ayquomMarepuae
x + 2x

(cm QR-KO0xR).
IIpumep 3. IIpusesem 4pobs :—ch K Apobu co sHamenaresnem 12y°.

Pewenue. Ilpencrasum 12y° B Bujie IPOV3BEi€HNS, B KOTOPOM 3HAMe-
HaTeJb JaHHOM Apo0u ABJIsgeTCA OAHUM U3 MHOKuTeNei: 12y° = 6y - 2y2.

5x
Teneps uncInTENb U 3HAMEHATEIH JPOOH o YMHOKHM Ha MHOKHUTEIb
Yy

2y? (ero Ha3BIBAIOT AOTIOJHUTEIHHBIM MHOMKUTEIEM).

5x 5x-2y2 ~ 10xy®
6y 6y -2y’ 12y°

Torma 2*

103cy2
124°

Omeem:

IIpumep 4. Ilpusesem 11p06}, K gpo6u co 3HaMeHaTesxeM 7 — 9y.

Pewenue.

2x? 24 - (-1) —2x2 2%
9y -7 (9y-7)-(-1) 9y+7T 7-9y ‘

Omeem: ——=
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37.2.

37.3.

37.4.

37.5.

Haiigure sHaueHMe BEIDAKEHUA:

D2 pux=3;1;-5; 5 -1,6; 100;
x 2
2) 8o -1 mpu a =—2; —0,4; 0; 2,5;
2a +5
v+ 6 — A d de Es @y
3) LS npub=3;4,4; 55 6;

8 1
4) 2x + T npnx——E, 0,5; 1; 3;

y+3 2y

+ —_ 0 A 7
5) 2 pa— opu y = 1,5; 2,5; 4; 4,5;
6) X3 L X omx—-11,52;3.
% x -3 2

BamosauTe TadauIy 37.1:
Tabruya 37.1

x -13 =5 =0,2 0 — 1 5 T

x+5

x—-3

Vra)xuTe 3HAUEHUS II€PEMEHHOH, IPK KOTOPBIX He NMeeT CMbICIa
BBIDAKEHUE:

b+ 4 v -1 y
1y = 2 ; 3 + L
ek o+’ ) y-38’
3 2
10 v -1 2y c® -1 4c
& NP 5 - ; + :
)a(a—l) % )2—y 3y -3’ ) 3c 2¢ -3

CocraBbTe APO6H, ¥ KOTOPOIT UHCIUTENb:

1) IIpou3Be[eHne IIepeMeHHbIX X U Y, 3HaMeHaTe/J b — CyMMa 2x n
3y;

2) pasHOCTB BEIpasKeHuit 2a u b — 1, 3HaMeHaTeJb — X IPOU3BeLe-
HHE.

B
37.6. Haiigure onycTuMble 3HAUEHUS TEPEMEHHON B BEIPAKEHUN:
2
5y -8 y 41
1=, T —
11 Yy -2y
y-10 32 3y+1
8) 53— 4) — - »
Yy +3 5y 2y+7
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37.7. Yraure JOIyCTHMbIe 3HAYEHUA IEPEMEHHOI B BEIDAYKEHUH !

1, 2x+3 | 4, 5y -1
;4 x(x+1)+3x’ 3 (v - 3)2y + 5)

37.8. Banumure Apodb ¢ TEPEMEHHOM X, KOTOPAas MMEeT CMBICJI TP BCEX
3HAYEHUAX X, KPOME UUCe:
1)3; 2)4; 3)-2;

4)-1u2; 5)3ub; 6)—%1«17.
C

37.9. UsropomoBAu B, paccTogHUE MEKIY KOTOPBIMH II0 JKeJIe3HOH 10-
pore § KM, BBIIILIN B OLHO U TO K€ BpeMA HABCTPEUY APYT APYTY ABA
moezzna. [IepreIil moe3 I eI o CKOPOCTHIO o) KM/4, a BTOpPOi#l — co
CKOPOCTBIO U, KM/ 4. epes ¢ 1 0HU BCTPETUIUCH. BrrpasuTe nepemen-
HYIO t uepes s, v, u v,. Halifure sHaueHwe ¢, eCIU U3BECTHO, UTO:
1) s =350, v, = 55, v, = 45; 2) s =465, v, = 85, v, = 70.

l)é_

_5
x 2x-6 v’

37.10. 1) Haitgure 3Hauenue apobu 33—", €CJIM OHO CYIeCTBYeT IIPH:

x* - 3x%
x=0;x=0,5;x=2;x=4,6; x=3.

2¢ - 3
2) BeruncnnTe 3HaueHHe P06y —-% 2 | eCIM OHO CYIIECTBYET

2¢8 - 3¢°

1 2
npn:c=—2;c=4,5;c=6z; c=§;c=1,5.

x -4

37.11. 3uasa, uto : i 12, HaiiquTe 3HAUEHNE BEIPAYKEHUA: m
n; 21 ‘ /
x

& 3

37.12. BeInuinure BepHble PaBEHCTBA: °
®
65 13 46 138
1)— =—; 2) — = —;
V&5 = 17’ )79 = 287" D\ )
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a’?=(a—-b)+2(a—-b) b+b% umua®—2(a—->b) b-b?=(a—0b) Or-
croa a? — 2ab + 2b? — b?= (a — b)?, unu a? — 2ab + b*= (a — b)%.

Hpumep 3. [IpegcraBuM KBajpaT PasHOCTH ABYX BHIPAKEHUH
1

2
[;n -3m ) B BUJe TpexXdjeHa.
Pewenue. Vicnionbay st hopmy ity KBagpara pasaoctu(a—b)?=a?—2ab+b?,
BMECTO 4 BalWIIEM —11, BMecTo b 3anumem 3m?.
IToryunm:

2 2
(%n - 3m2) - Gn} —9. (%n} - (3m?) + (3m2)2= %nz = gnm2+ 9mi.

. —n? - E 2 4
Omeem: 0" 7 nm + 9m*.

Hpumep 4. IIpencrasum tpexuien 0,36a® —9,6a°b + 64b2 8 Buze kBaj-
paTa pa3HOCTHU ABYX BHIPAMKEHUIL.

Pewenue. ITo65I NCIIOTH30BATH (DOPMYITY KBaAPATA PASHOCTH ABYX
BBIpaKeHU, cHauasia nepenuirem 0,36a — 9,6a°b + 64b% B caenyiomem
BUJE:

0,36a° — 9,6a°b + 64b%= (0,6a%)? - 2 - (0,6a%) - (8b) + (8b)2.

B mpaBo#l yacTu mocjeHero PaBeHCTBA MOJYUUJIU BhHIDAKeHUE
a*— 2ab + b2,

Iloaromy (0,6a%)?* - 2+ (0,6a%) - (8b) + (8b)*=(0,6a® — 8b)>.

CnegosarensHo, 0,36a° — 9,6a°b + 64b% = (0,6a® — 8b)°.

Omeem: (0,6a® — 8b)2.

(I)opMynm KBaJapaTa CyMMbl 1 KBaJpaTa pa3HOCTH IBYX BmpameHnﬁ
MOXXHO 3aIlcaTb OTHUM DaBEHCTBOM:

(a = b)>=a? =+ 2ab + b2

KBafpara PasHOCTH ABYX BbIDArKeHMIT?
2. Or yero 3aBUCHT HCIOJIb30BaHME (POPMYJIBI KBaJpaTa CyMMBI M KBaJpara
pasHOCTH “caieBa HampaBo” win “cipaBa HaymeBo”?

@ 1. B ueM CXOJACTBO M pa3lIuyMe MeXAYy (QOPMyJaMH KBaJpaTa CyMMBI U

A
IIpencraBbTe B BU/le MHOTOUJIEHOB (32.1-32.2):
32.1. 1) (m - 3)% 2) (x +5)% 3) (6 +y)% 4)(b—9)%
HA+ds 6 (p+a)s DE-ys 8@+

- 190





OEBPS/bgbf.jpg
s22. pfav s (i o)

(s +f: wlsool)

o35 ol

32.3. BeluncinuTe, IPEJCTABUB B BU/E€ CYMMBI HJIU PA3HOCTH OCHOBAHIE

CTemeHm:
1)1012%; 2)102%;
5) 99% 6) 98%;

12 1 2
7)(2—55), 8)(4§+t).
3)103% 4)104%
7972 8) 962.

IIpexcraBbTe B BUe KBagpaTa AByUJIeHA TpexXuyieHsl (32.4—32.7):

324. 1)a®+2a+1;
4) n?+ 14n + 49;

32.5. 1)0,16 — 0,8t + t%
3)0,36 —1,2b + b%;
5)y%- 3,2y + 2,56;

32.6. 1)%+ia+ a?;

2) b> - 8b + 16;
5) 100 — 20z + z%;

3)c2+ 10c + 25;
6) 81 + 185 + b2.
2)22+ 1,42+ 0,49;
ay2,25g8x + x2;

6) 3,61 + 3,8d + d2.

6 e
2) o ts b+ by

3
5)m2—%mn+%n2, 6)%t2+%nt+n2.
327 )2+ 5x 4 R
3)§—gz+zz, 4)n2—zcn+%cz;
5)m2+%m+%; 6)t2—%dt+%dz, (
Vupocture Beipaskerus (32.8—32.10): y /

32.8. 1)(x+5):6+ (x—3)%
3)26—a%-(5—a):
5)0,3 +b%—(b—-0,5)%

32.9. 1) (a—4b)>—8ab—17b;
3) (ba — 6)? — (5a — 6)(5a + 6);
5) (9 — 8b)(2b + 3) + (4b — 1)%;

1

2 y-4°-W+2)8;

4) (k + 7)2— 14k — 50;

6) 15 + (0,4 + ¢)* — 0,8¢2.
2)—9¢? + (3¢ + d)> — d?%

4) (T — )t + Tb) + (Tb + t)%;
6) (11c + 3)2— 2¢(5,5¢ + 33).

91
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§ 32. POPMYJbI KBAJIPATA CYMMBI H KBAJIPATA
PA3SHOCTHU OBYX BBIPASKEHHI

@ BbipaskeHuie, AByueH, GOpMyna KBaApaTa CyMMbl, GOpMyna KBajpaTa pasHOCTH.

@) KaK paLioHabHbIM COcO6OM MOXHO HaATI CyMMY W pasHOCTb ABYX BbIPaXKeHMIA?

Paccemorpum KBapar ABydsiena (a + b), paBHOTrO CyMMe JBYX BBIPDAYKEHUIA.
Bawm ussectHO, uT0 (@ + b)? = (a + b) - (a + b). Ilo npaBmIy YMHOMKECHAA
MHOTOYJIeHA HA MHOT'OYJIEH TIOJIYYUM:
(a+0b)-(a+b)=a?+ab+ab+b*=a?+ 2ab + b2
3nauwnr, (a + b)? = a%+ 2ab + b2,
Kak BugHO, mosryuenHass (popmysia 103BOJISIET IPEJCTABATH KBAAPaT
CYMMBI IBYX BBIPAYKEHUI B BUJIE CYMMBbI TDEX O/HOUJIEHOB (TPEXUJIeHa).

Dopmyna (@ + b)?= a®+ 2ab + b? HassiBaeTcs Gpopmynoi Keadpama
cymMmulL 08YX 8bIPANCCHUIL.

Yrenune dpopmyinst (@ + b)?= a® + 2ab + b keadpam cymmov. 08Yx
sbipadceHuil pagen Keadpamy nepeozo BulPANCCHUS NIIOC YIBOCHHOe
npouseedenue nepeozo GblPANCCHUS HA BIMOPOE U NIIOC KBadpam 6mopozo
BbLPANHCCHUSL.

Teomerpuueckas uitocTpanus (OPMyJIbl KBaLparTa ABydJIeHa IoKa-

3ana Ha pucyHke 32.1.

a b
a az ab
b ab b*
Puc. 32.1

C MOMOLLbIO PUCYHKA CaMOCTOSITENIbHO O6BACHUTE, Kak MOXHO MONYYUTh popmyy
(a + b)?=a’+ 2ab + b,

(a + b)?=a?+ 2ab + b?, MoKeTe CPABHUTH C MATePHUA-
gom QR-koza.

'E ' IIpumep 1. IIpescraBuM KBazpaT AByYJeHa
=1 (5n + 2m)? B BUze TpexusieHa.

. @ CBoe 00'bsACHEHNE, KAK MOYKHO IIOJIYIUATE (POPMYILY
W
II

)
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Pewenue. Ucnonbayem dopmyiy (a + b)? = a? + 2ab + b?, To ecTsb
BMeCTO @ 3anmumieM 57, BMecto b sanumem 2m. Iloayuum: (5n + 2m)? =
=(5n)*+2-(5n)* (2m) + (2m)? = 25n2 + 20nm + 4m?.

Omeem: 25n2 + 20nm + 4m?.

IIpumep 2. IIpeacraBum Tpexuien 0,49¢2 + 1,4cd + d? B Buje KBazpara
ZBYX BBIDAKEHUIL.

Pewenue. Bociossayemces popmyroit (a + b)? = a® + 2ab + b2, [l1s1 9T0ro
cHauasa mpeobpasyeM JaHHBIN TPeXUJIeH CIeAYOIINM 06pasom:

0,49¢2 + 1,4cd + d?>=(0,7c)> + 2 (0,7¢) - d + d2.

B npaBoii yacTy mocJie{HEro paBeHCTBAa BUAUM KBaAPAT OJHOTO YWieHa
IIIOC YAIBOEHHOE [IPOMBBE/IeHIE STOr0 YJIeHa Ha BTOPO YJIeH 1 IIJIFOC KBaJ-
par BToporo uieHa. ITosromy

(0,7¢)>+2-(0,7¢) - d + d*> = (0,7c + d)>.
Omeem: (0,7c + d)?.

®opwmyaa (a — b)? = a® — 2ab + b? HaswiBaeTca Popmy.oil keadpama
a3Hocmu 06Yx bLpaANCeHULL.

Yrenue popmysl (@ — b)? = a? — 2ab + b*:
— Keadpam pasHocmu 08YX 8bLPANCCHULL PABEH K8AOPAMY Nepeozo
BbLPAIICEHUS MUHYC YOBOCHHOE NPOU3BeDeHUe NePBO20 BbLPANCCHUS HA BMO-
0€ U NII0C K8adpam 8mopozo GblPaAHCCHUSL.

Mo aHanorum ¢ AoKasaTenbcTBOM GOPMY/bl KBaZpaTa CyMMbl ABYX BbIpaxeHwi
CaMOCTOSATENIbHO J0KaxuTe GOpMy/y KBaApaTa pasHOCTU AByUneHa.

IloxasareabcTBO GOPMYJIBI KBapaTa PASHOCTH ABYUJIEHA ABYX BBIPAKe-
HUH MOKHO IIPOBECTH TeOMETPUUECKIM CIIOCOOOM C IIOMOIIBIO PHCYHKA 32.2.
Ha pucyHske n3o6paeHbl KBaIpaT CO CTOPOHO @, ILJIOIIaAb KOTOPOTI'O
paBHa: S = a?; KBagpar co CTOPOHOH (a — b), IIOoIags KOTOPOro paBHA: m
S,=(a—b)’; 1Ba DABHBIX IPAMOYTOIBHIKA, a ‘ f}
co cropoHamu (a — b) 1 b, oA U UX PaB-
uel: S, = (a —b) - b ¥ KBaApAT CO CTOPOHOH b s, s,
b, niomans KOTOporo pagHa S, = b2
IInomane Goxbmioro KBajgpara S,
COCTOWT M3 CyMMBI Tiomanei S,, 25, n
S,, ro ects S,= S,+ 2S, + S,. logcrasias ¢ S, S, |la-b
Bmecto S, S,, S3 u S, UX 3HAUEHUS, BbI-
PasKeHHBIe Yepes a, b (a — b), umeeM:

a-b b
Puc. 32.2
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31.12.

31.13.

31.14.

31.15.

B

Q 1) JnuHBI CTOPOH NPAMOYTOJIbHIKA 38JaHbI BHIPAKEHUAMEI
x + 2 n x — 2. Hannmure GopMyJIy AJIA HAXOM/JEHUA ILIOMALN
IPAMOYIOJbHUKA. BBIUHCINTE IJIOManb IPAMOYIOJBHAKA IIPHU
x="Tcm.

2) PasMepsl 3eMeIbHOI0 yIACTKA IPAMOYTOIbHOM (DOPMBI 3a/1aHbBI
BRIpaKeHUAMH 3x + 5 u 3x — 5. Hanummure popMyTy HaXOKAeHNA
IJIOIIA/IU 3 MEJIBHOT0 YYaCTKa. BhIuncanre miomasb 3eMeIbHOr0
yJacTka npu x = 6 m.

BrimonauTe ymHOKeHud (31.13—31.15):

1) (4a* - y)(y + 4a%);
3)(1,1c¢2+ 22)(2% - 1,1¢2);
5) (5a® — 4b?)(4b% + 5a®);

1 @a = %b)(%a 4 %b);

i dofim-

1) (0,2a — 1,3b)(0,2a + 1,3b);
3) (a® - b*)(@® + b?);
5) (7t2 - 3y)(Tt* + 3y);

2) (0,3b% + x)(0,30° — x);

4) (2142 - F9)(21d2 + k°);

6) (1,9¢* + 6d)(6d — 1,9¢Y).

2) [I%x"’ - zﬂ(l%xf' + 22);
4) (m‘* - 2%n5)(2%n5 + ms).

2) (0,123 + 2,52)(0,1x° — 2,52);
4) (x* + )« - y*);
6) (4a? + 9c*)(4a? — 9c?).

31.16. PagmosxuTe HA MHOXKUTEIIH:
et — 100%; 2) 2y° - 32y; 3)0,16y° — y*;
25 8 s 9 4 16 s_3 1.
4) 3% T 5) 6% T 9Xs 6) 3y prA
7) x* - 0,49y2; ) —0,642* + 16, 9)0,81a8% — b?;
ﬁ 2 _ 410, 67@ 4. 127.1_8
10) 200 % 11ye 324d s 12)5,76x PTEA

31.17. TIpencraBbTe B BUie HPOUSBEACHUS:
1)ym?—-n?-m+n; 2)9x% ~ 4y —8x +2y;
8) ¥+ 3xt—dx— 12; 4)81 - (3 - 8y)%

5) (x +5)?-16; 6)36 —(y+1)%

7) (8x — T)? — 25; 8) (4 —5x)*—64.

Beruucaure (31.18-31.19):

202 - 13°

172 — 22°
312 — 242

49?2 - 10%°

100% - 60?
70% - 90%

2 _ 42
3) 372 — 47 : 4)
722 —12°
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31.19.

31.20.

31.21.

31.22.

31.23.

31.24.

31.25.

31.26.

31.27,

38 —28° _ 53° — 25° 3) 181° - 61% 200° - 380°

1)

477 — 197 79?2 - 512 319> — 772’ 420° - 160°
IIpencrasbTe B BUAe MHOTOUJIEHOB ITpousBenenud (31.20-31.21):
1) (5 - a)5 + a)(25 + a?); 2) (8x + 2)(3x — 2)(9x2 + 4);

3) [ 4 zaj(- - 2bj( £ 4b2] ; 4)(6c2 e )(ﬁc 5 )(36c " %}

1) (a —y)(a + y)a?+ y?); 2) (Tx + 1)(7Tx — 1)(49x2 + 1);

3) (x — 6y%)? — (x + 6y®)%; 4) (8 + x%)(8 — x*)(64 + x%);

5) (25x% + y*)(5x + y)(5x — y); 6)(16a’+81b")(9b>+4a’)(4a®—9b%).
C

Haiigure KOpHU YpaBHEHUA:
1)zt —8x%—x"+ 8x=0; 2) x° A% — x 1,1 = 0§

1 V.
3) (1 - 3x)? =(3x + 5)*—96; 4) (5— 5x] T I = (bx —4)%
5) x(x +2)— (x +3)(x —3)=13; 6)4x(x—1)— (2x + 5)(2x - 5) = 1.
Permure HEpaBEHCTBO:
1) (10 — x)(x + 10) + x2 < x + 90;
)y -(y-8)B+y-4>32-y;
3) x(x +0,3)— (x—0,3)(x +0,3) =0,1;
4)27-(L2-y)(-y-1,2) <L4d -y’ - y.
JloKka)knure TOXKILECTBO:
1(1+a)1-a)1l+a?)—-5+a'=—4;
2) 5a?—3(a + 1)(a— 1) + 8a?+ 5 =10a% + 8;
3) (a2 +2)—4(a+ 3)(a—3)+ 3a%+ 24 =6a2 + 74;
4)10(a?-15)—12(a —4)(a + 4) + 8 — a? = 50 — 3a>.
IIpencraBbTe B BU/e NIPON3BELEHUS BEIDAKEHNE:
1) 25a*x®z'° — 9b°y*2'°;  2) (9a* — 4b°)a*b® — 12a°b°.
Vkakure, Ipu KaKOM HauMEHbIEM HATYyPaJIbHOM k 3HaueHHe
BBIPAKEHIA:
1) (k — 8)% — (k + 3)? peaurcs Ha 15;
2) (Tk + 2)? — (Tk — 2)? penurca Ha 21?

Jnnna cropons kBagpara pasaa 13 em. JlnHy cTOpoHLL KBagpaTa
yBeanuuau Ha 2 cM. HafinuTe nomans mosy4eHHOro KBaapaTa.

31.28. Coco6oM TpyNIMpOBKYU PasioskuTe Boipaxkenue 4a — 4a + 1 Ha
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3) PaccrosaHne Merky IBYMA MOTOIUKINCTAMY paBHO 7 kM. CKo-
POCTb OXHOTO U3 HUX paBHa 14 KM/4, Apyroro — 16 km/4. Hepes
KaKoe BpeMs PACCTOAHME MeKAY MOTOIUKJINCTAMU OyJeT PaBHO
1 KM, ecau: a) MOTOIUKJIMCTBI ABHIKYTCSI B OJJHOM HAIIDABJIEHWN;
0) MOTOIIMKJIMCTHI IBUKYTCS B PasHLIX HampasieHusx? (Pac-
CMOTpHUTE BCE BAPUAHTEL. )

36.30. Haiigure 3HaueHNe IePeMeHHOI, IPU KOTOPOM 3HAUEHUE BhIpa-
JKeHUs PaBHO HYJIIO:

1)2x—5: 2):36x — 4%
3) Z%x— 14; 4) x*— 16;
5)25—x*; 6) 9x + 4x2.
36.31. 3anummuTe BEIpasKeHNe B BU/e MHOIOYJIEHA CTAHAAPTHOIO BHA:
2 2
1)2x —3x+3; 2)36x—x +f£x+5;
4 2
1 7-5x + 2x° 2 x-3 8x" -3
3)2335— = B 4) ¥31 — T T
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36.18. Ecu us yucanTesnd Ipodu BEIUECTh 4, 3HaMeHATeIb YMHOMKUTH Ha
1

4, 70 HOJIyYUM ETH Ecuun jxe uncauresb [po0u yMHOMKITD HA 2, a U3

3HAMEHATeJIs BEIYeCTh 2, T0 moayunM uncio 2. Haiigure o1y 1po0sh.

36.19. \’) Braaguuk oTKpHLI B OaHKe aenosuT us pacuera 10% romo-
BeIX. Yepes rox o cHaAI ¢ genosura 60 000 tr, B pesysabraTe HA
JIeIIO3UTEe OCTaJIach CyMMa, paBHAA IIOJOBUHE IePBOHAYATIBHOTO
B3HOoca. Kakasi cymma OyZieT Ha IenosuTe B KOHIE BTOPOTo roga?

C

36.20. Ot mpucTanu A oToIIeN ILJIOT, ¥ OXHOBPEMEHHO C HUM OT IIPUCTA-
HU B OTIUIBLIA MOTOPHASA JIOAKA BBEPX IO T€YEHUIO PEKH 110 Ha-
npasiennio K A. Halizure co6CTBEHHYI0 CKOPOCTH JIOAKH, €CJIN
JIO/IKA U IIJIOT BCTPETUINCH Yepes 2 4, a IyTh, IIPOiiJeHHbI JIOKOH
U ILIOTOM, paBeH 16 KM.

36.21. Or mpucTaHW BHU3 II0 TEUEHUIO PEKU OTILIBLIA JIOAKA, CKOPOCTH
KOTOpO# B cToA4eil Boze paBHa 12 Km/4. Yepes 1 u BBepx 1o
PeKe OTIPABHUIICA KaTep, COGCTBEHHAA CKOPOCTh KOTOPOrO paBHA
18 kM /u. HaiifuTe CKOPOCTH TEUEHHUA PEKU, €CJIH Yepes 3 U IIocyIe
BBIXO/IA JIOJKY JIJIMHA ITYTH, ITPONIEHHOTO0 JIOJAKON 1 KaTepoMm, 0yaeT
paBHa 75 KM.

36.22. Cpexnn 400 000 :xureneit ropoxa 60% nHe mHTEpecyoOTCH
dyr6osom. Cpesu GyT60IBHBIX GOIENBIIUKOB 75% CMOTpEIHN 0
TejeBUAeHUIO hHHANI JIUTH YeMIIMOHOB.

1) CKOIBKO JKUTEJIEH STOT'O rOPOAa CMOTPEJIN STOT MaTu?

2) Kakoil mpOIeHT sKuTesell ropofia CMOTPEIN 9TOT MaTd?

3) Kaxoii mpoueHT ;KuTejeil ropoga He CMOTPEJIN 9TOT MaTy ?

: o
36.23. Q TI';1aBa ceMbH eI MOJIOKUTD Ha gernos3uT B 6auk 250 000 Tr. '

YacTb 9THX JEHEr OH IIOJIOKHUJI HA CYeT, IPOIEHTHBIH IPHUPOCT )
KoToporo cocrasugeT 10% . OcraBinyioca 4acTh IOJTO0MKUII Ha e~
mo3ur nox 9% rofoBBIX, HO C KOTOPOTO MOYKHO CHUMATh J€HbIH ‘
1o HecHus:kaeMoro ocrarka B 50 000 tr. Uepes rox Ha gemosurax
6pL1a cymma B 274 000 Tr.
1) Kakaa cymma ObLiia TOJI0KeHa Ha JEIIO3UT, IPUPOCT KOTOPOIo
cocrasisier 10% romoBuix?
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2) Kakas cymma ObLiia depes rof Ha IeI03UTe, IPUPOCT KOTOPOTo
cocraBisieT 9% romoBeix?

3) Ha CKOJIbKO TeHTe BLITOHee IOJI0XKUTh BCIO CYMMY Ha IeII03UT
nox 10% romoBeix?

36.24.

IlepBolit omepaTop Ha KOMIIBIOTEPE HAOUPAET PYKOIKCH 3a
9 4, BTOpOIt omeparop — 3a 6 4. ITocse TOro Kak mepBLIii OIIEPATOP
paboran 3 4, eMy HOPYYUJIN APYTyIo padory. OcTaBIIyIOCA YaCTh
pyKomucu HabpaJ BTOPOi orepaTop.
1) 3a CKOJIBKO YaCOB BTOPOII omlepaTrop HabpaJ OCTaBIIYIOCA YaCTh
pa6orsr?
2) 3a kaKoe BpeMd BBLIIIOJIHEHA BCA pabora?
3) Ecau mosioBuHy paGoThl BBIIOIHUAT OAVH OIEPATOD, BTOPYIO
MOJIOBUHY — BTOPOI 0IIEpPaTOp, TO 38 KaKoe BpeMs OyAeT roToBa
Besa pabora?
4) Ecitz 06a onepaTopa 04HOBPEMEHHO HA0MPAIOT PYKOINCH, TO 34
Kakoe BpeMs OyZeT BHINOJIHEHA Bes pabora?

36.25. Haiinure Takue JBy3HAaYHBIe YKCIA, CyMMa Iudp KOTOPLIX He
6osbirre 12, a mudpa AecATKOB BTpoe 00Jibire HuGPHI eJUHAII.

36.26. Cpeznuasg ckopocTs aBToOyca 6osibire 60 KM/ 4, HO MeHbIe 80 KM /4.
1) 3a Kakoe BpeMA aBTO0yC MOKeT Ipoiitu myTh B 240 KM?

2) Kakas noskHAa GBITH CKOPOCTH aBTO0YCA, YTOOBI IPOEXATH 9TO
paccTrosiHue He 6osee ueM 3a 3 u 20 Mun?

36.27. 3HaueHme CyMMBI [BYX JBY3HAUHBIX UKCeJ PaBHO 36, a 3HaueHue
PaBHOCTHY X KBaApaToB paBHO 432. Haiigure aTu uncia.

36.28. Ilpu nenenvu 48 Ha 3HAYEHNE CYMMBI UMD APYroro ABY3HAYHOIO
4qpcJia IOAYyYUM B 4acTHOM uucio 4. PasHocTs KBaspaTroB nudp
9TOT0 ABY3HAYHOI'O YKCIA paBHA 24, Halijure ABySHAYHOE YHCJIO.

36.29. 1) Paccrosuue ot myHKTa A 1o nyHkra B paBuo 180 kM. Ecau aB-

TOMOOMJIb YBEJIHNYHUT CKOPOCTh Ha 20 KM/4, TO 3a 2 U OH IpPOeLeT
6osbire 180 kM. Ecoti o ymMeHBIIUT ckopocTh Ha 20 KM/4, TO fake
3a 3 u He ycrmeer Joexarh A0 nyHEKTa B. KakoBa ckopocTs aBTOMO-
ouna?
2) PaccTodgHNe MKy JBYMA HPHUCTAHAMH IO 03€PY PaBHO
36 kM. Ecim MoTopHas JIOAKA YBEJMYUT CKOPOCTH HA 3 KM/U,
To 3a 3 4 oma mpomaniBeT Oosice 36 kM. Ecsm ke yMCHLIIHUT Ha
2 KM /4, TO 3a 4 4 el1ie He IOIJIBIBET [0 IYHKTA HagHaueHus. Kakosa
CKOPOCTHh MOTOPHOM JIOAKU?
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36.3. B cenpMbIX KIaccax feBodek B 1,4 pasa 6oJbIie, 4eM MaJIbYUKOB.
Haiizure 4nciI0 MaJIbYNKOB ¥ YHCJIO eBOYEK B CEbMBIX KJIACCaX,
ecJia eBouek Ha 16 6oJbIe, UeM MaJIbUUKOB.

36.4. B oxHoit KOopobKe O0bLIO B 3 pasa Oosblle A0I0K, YeM B IDPYTOi.
Hcnu us Hee B3aTh 17 400K, B JPYTryI0 KOPOOKY B00aBUTH 35, TO
B 00enx KOpoOKax A6J0K cTraHeT mopoBHY. CKOIBKO AGIOK GBLIO
IepBOHAYAJILHO B KAXK0# KOPOOKe?

36.5. 3HaueHue CyMMBI ABYX urceJi paBHO 77. Haiigure aTu uucia, eciu
2
3 OAHOTO {HCIA COCTABIIAIOT 0,8 ot opyroro.

.

36.6. Q ITena mepcuxoB Ha 50 1T /KT GoJblire meHbl a0puKocoB. [aa
KOHCEPBUPOBAHUA KOMIIOTa KYIUIN 4 KI' IEPCUKOB U 6 Kr a6pu-
kocoB. ITo Kakoil IieHe KYIIeHbl (DPYKTHI, €CJIU 38 BCIO MOKYIKY
samraruau 4 200 Tr?

36.7. Ilepumerp tpeyroapauka ABC paBex 92 cm. [lnuHa cropoHsl AB
BJBOE MeHbIIe AJUHBI croOpoHbI BC 1 Ha 8 cM MeHBIIle AJIUHBL CTO-
ponsl AC. KakxoBa fiuHa Ka/J0il CTOPOHEI TPEYTOIbHHIKA?

36.8. Paccrosinue MeKAy ABYMs IPUCTaAHsIMU 110 peKe paBHO 80 kM. 910
pPacCTOSTHYE KaTep IPOILIBIBAET [10 TeYEHUIO 3a 4 U, IPOTHUB Tede-
HuA 3a 5 4. Hafizure coOOCTBEHHYIO CKOPOCTb KaTepa U CKOPOCTh
TEUEHUS DEKH.

36.9. s nyHKTOBA 11 B, paccTogHue MKy KoTopbiMu 30 KM, HABCTPEUy
JPYT APYTY OJHOBPEMEHHO BBIIILIH [BA [EIIeX0/a ¥ BCTPETHINCH
uepes 3 1 20 muH. Ecytu 651 IepBEIil IeIeX o BBINIEI HA 2 4 DAHBIIE
BTOPOI'0, TO BCTpeYa IMpousoria 661 uepes 2 1 30 MIH 110cIe BBIX04a
BrOporo. Haiigure cKOPOCTH BTOPOro meIexoxa.

6oumii paboran 8 queit, Bropoit 11 nueit. Haiigure unciio geraneii,
HMBTOTOBJIEHHBIX KaKIBIM PA6OYIM 32 I€Hb, €CJIU BTOPOII 38 KayKAbIe '
4 MHA BBIMIOJHAJ Ha 22 merasu 60JbIle, UeM IIePBbIii 3a 3 THSA.

B ) ‘

36.11. @ Tpu 6puragsr pabounx USTOTOBUIH 3a cMeHy 96 nerasnei.
IlepBas 6Gpuraza usroTopuia Ha 18 merasneii 6osbiiie, ueM BTOpasd,

36.10. Q JBoe paGounx BMecTe n3rorosunu 678 nerasneii. Ilepsriii pa- { y

5 i
TpeTha GpUrajsa u3rOTOBUIA 17 TOrO KOITHUeCTBa eTaieit, uro us-

TOTOBUJIXA IIepBas U BTOpasd 6pnra,t(m BMecCTe.
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1) CxoabKO merasell H3TOTOBHIA KasKkaasa Opuraga?

2) Eciiz 3a uarorosjieHue geraseit pabouunii noxyuaer 56 tr/ger.,
TO KAKYIO0 CyMMY 3apaboTaj KayKAblil n3 Hux ?

3) Ha cKOJIbKO MPOLEHTOB 3apaboTOK 3a CMEHY IIePBOro pabodero
Goupire 3apaboTra TpeTbero pabouero?

36.12. TpebGyercss OKJIEUTb CTEHBI KOMHATHI, IJIOMIAAb 110Ja KOTO-
poii uMeeT KBagpaTHyio hopmy u paBHa 9 m?. BricoTa KOMHATEHI
3 M, wiomanb gsepu — 1,8 m?, okna — 1,5 M2, ¥ OLHUM PYJIOHOM
MO’KHO OKJIEUTH 7,2 M2

1) Haiigure unciio pyI0HOB, KOTOPHIE TOTPEOYIOTCA A8 OKJIEHKN
KOMHATBI.

2) Kaxkymo cymMMy HAzo samjaTHUThL 3a 000M, ecau IeHa 060eB

6500 Tr 3a oquH PYJIOH?

36.13. CKOJIBKO JIUTPOB BOJbI HOTPeOyeTCA /I 3aIl0THEeHU A Iy CTOTO
aKBapHyMa, HMeolero HopMy NpsMOyTroJIbHOTO IapaJliesen e-
J1a, eciy 06'beM BOJIBI, KOTOPBIH B HETO HAIO HAJIUTH, PABEH 00beMY

Ky0a ¢ [InHOHi CTOPOHBI, paBHOI 30 cM?

36.14. \Q) Kaym6a nmeer GopMy IPSIMOYrONbHUKA, AJIUHBL CTOPOH KO-
TOPOTO OTHOCATCA Kak 3 : 4. Hajifure pasmMepsl IPAMOYIOAbHIKA,
ecJIM IIoIaab KayM6sl pasaa 4 800 am2.

36.15. Q Kuymba umeer GopMy NpsaMOYroJbHIKA, Y KOTOPOTO IITUPUHA
cocTaBisieT % OT €ro JAJINHEL.

1) Haiigure pasmMepsl KIyMObI, eciiu ee mwiommans passa 3 500 gm2.
2) CKOIbKO 6JI0KOB IEKOPATHBHOTI'O OIPAKIeHUS IOTPebyeTeA a1
€€ OrpaskAeHUs, eCJIH JINHA OTHOI0 6JI0Ka JeKOPATUBHOI'O OTPaK-
nenud cocrasisger 50 cm?

36.16. MsMepeHHsA NPAMOYTOJILHOTO HapajuIesIeNuIesa OTHOCATCA KaK
2:3:4,aeroo6mem pasen 192 qv?. Haiiqure nsaMepeHus npsamo-
YTOJILHOTO IapaJliesienunesa.

36.17. Q 3panue nmeer HopMy IPSAMOYIOJILHOT0 napajuiesenumneaa. Ero
muprHa B 6 paz MeHbIne IIUHLL 1 B 3 pa3a MeHbIe BelcoThl. Halinu-
Te BBICOTY 3[aHu s, €CJIU ILIOIIaAb ero OKOBOI I0BEPXHOCTH PaBHA

8 232 m?.
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Pewenue. ITycTs KOJIMUECTBO AIINKOB C OTYPIIAMU PABHO X, TOrAa 2x —
KOJIMYECTBO AIUKOB C IOMHUAOPaMU. 3HAUNUT, BCETO Ha CKJIaje X + 2x = 3x
SIUKOB ¢ oBoIamu. Eciu co ckiraza 6ygeT OTIyIneHo 5 AMUKOB C TOMHU-
nopamu, To uX ocraHercs (2x — 5), a ecJiu elre JOMOJIHUTEIHHO 5 AMUKOB
¢ orypuamu, To ux craset (x + 5). ITo ycsoBuo 3agaun AN{HKOB C HOMUZ0-
pamu Gyger Ha 5 GoJblie, UeM AIUKOB ¢ orypuamu. Ha MaTemaTuuecKom
s3BIKe 3amuireM 910 Tak: (2x —5) —(x +5)=5 (x > 0).

TTostyueHHOE YpaBHEHUE SABJISIETCA MAaTeMaTUIECKOI MO/eJIbIO Halllei
sajgauu. Pemias ypaBaenue 2x — 5 — x — 5= 5, monyuum x = 15.

3HauuT, HA CKJIaje 15 AmuKoB ¢ orypramu 1 30 AMINKOB ¢ TOMUL0Pa-
Mu. IIpoBepuM 1o yCJI0BHIO, BEPHO JIU PellleHa 3a/jaua.

Ecan ornycTuTh 5 AN[MKOB ¢ IOMHUAOPAMM, TO UX OCTAHETCHA
30 — 5 = 25 (AUKOB).

Eciu mozBe3TH 5 AMUKOB ¢ OTypIaM#, TO Ha CKJIage UX Oynger
15+ 5=20.

Torza molyuyuM, 4TO Ha CKJIAJE AIMUKOB C IOMUAOPaMu Ha 5 DoJbIie,
ueMm ¢ orypuamu 25 — 20 = 5, a Bcero Ha ckyiaze 3 - 15 =45.

Omeem: 45 ATMUKOB.

IIpumep 2. 113 1BYyX rOpOZI0OB, PACCTOAHHUE IIO IIIOCCE MEIKAY KOTOPBIME
cocraBigeT 590 KM, HaBCTpeuy APYT APYTY BHIEX AN ABa aBTO0YCA, IPUYEM
cKopocTh BTOpOro aBrobyca Ha 10 KM/4 GOJIbIle CKOPOCTH IIEPBOTO.
W3BecTHO, YTO MEPBLII aBTOOYC BhIEXaJ HA 2 U PAHBIIE BTOPOr0, ¥ OHU
BCTPETUJINCH Yepes 5 U II0cJIe BEIX0/a IIepBoro aBTobdyca. Halinure ckopocTs
KaKJoro aBTodyca.

Pewenue. Bocrmonbsyemes n3BeCTHOH hopMyIoii: s=v - t, rae s — pac-
cToAHMe (AJIMHA IPOMIEHHOrO Ty TH), U — CKOPOCTh [BUKEHNU, { — BpeMs
IBUKEHUS.

590 kM

Cc

A B

5x 3(x+10)

aBro0yca X KM/d, TOr/ia CKOPOCTb BTOporo aprodyca oyzer (x + 10) km/4.

IlepBblit aBTOOYC HAXOJUIICA B ITyTH 5 U 10 BCTPeUH, BTOpoit — (5 —2) = 3 (u). '
CuieoBaTesabHO, IEPBLIl aBTOOYC 3a 5 U Ipoexat Hx KM, a BTOpOil 3a 1o

3y — 3 (x + 10) kM. Taxk Kak 110 YCJIOBUIO 3aJa4¥ OHU BCTPETUIHCH, TO

BMecTe oHU nponwiu (5x + 3+ (x + 10) kM, To ects 590 KM. ) ‘
CocraBuMm ypasHeHue: 5x + 3+ (x + 10) = 590.
ITonyueHHOe ypaBHeHHE SBJIAETCA MaTeMaTUUECKON MOIeIbI0 Hale

sagaun. Pemmaa ypasuenue 5x + 3 - (x + 10) = 590, moxyuum x = 70.
3HAUUT, CKOPOCTH IePBOro aBTodyca pasua 70 KM/4, Torja CKOpPOCTh

Broporo aBrobyca pasua 70 + 10 = 80 (xkm/u).
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ITpoBepuM, yAOBIETBOPAIOT JIM YCIOBHUIO 3aJaull HalJleHHbIe 3HAYE-
Hud. ITo yemoBuio 3agaun, NepBeIil aBTOOYC GBI B Ty TH 5 U CO CKOPOCTHIO
70 kM/u. 3HAYUUT, OH TPOIIEJ IYTh AJauHOI 350 KM. Bropoit aBTobyc 6611
BIIyTH 3 4, ¥ €r0 CKOPocTh paBHA 80 KM /4. 3HAUNUT, OH IIPOIIIEJ IYTh AJIH-
woit 240 kM. Tak KaK IO YCJIOBHIO 3a7lauil OHU BCTPETHUJIMCH, TO BMECTE
uMH IpoiifieH nyTs anuaoi B 240 + 350 = 590 (kM), 4TO COOTBETCTBYET
YCJIOBUIO 3a/1auM.

Omeem: 70 km/4, 80 KM /4.

IIpumep 3. 3 r. IleTpomasioBcka B I'. ACTaHy BbIeXaJj aBTOOYyC, CKO-
pocTh KoToporo 70 km/4. Hepes aBa yaca BeIe 38 HUM BhIEXAJ JIETKOBOIT
aBToMOoOMIb. Kakoii 1oKHa GBITH CKOPOCTH ABTOMOOMIISA, UTOGHI OH CMOT
JIOTHATH aBTOOYC 10 €r0 IPUOBITHA B T. ACTaHy, €CJIM DACCTOSTHUE MEXKIY
ropozxamu 630 kM.

Pewenue. IlycTs ckOpocTh aBTOMOOMIA X KM/4. ABTOGYC Ipubymer
B I. Acrany uepes 630 : 70 = 9 (u). ITocse BbIxoga aBTOMOOMIA aBTOOYC
Oyzer B myTHu emfe 7 4. 3HAUUT, ABTOMOOHJIb ZOJKEeH IPOoeXaTh OyTh OT
r. ITerponaBioBcka o r. AcTaHbl MeHee 4eM 3a 7 4. MOKHO COCTaBUTH

HEePaBeHCTBO 630 < 7, unu Tx > 630, To ecthb x = 90.

x
CiiefoBaTeIbHO, CKOPOCTH ABTOMOOMIIA HOJKHA ObITH He MeHee 90 Km/d.
Omeem: ne meHee 90 KM /4.

1. Yro mpexcrasisaeT coboii “MaTeMaTHUeCKas MOAEIH 3aKaun’”?

2. Yto osHauaer “pemMTH 3ajady airebpaudeckuM crocobom”, “apudme-
THYECKHUM C110cO00M™?

3. Kax MOIKHO IDOBEPUTH, IPABUJILHO JIX PellleHa 3agaua’?

A

36.1. Q Bubaunorexaps mosydnia MIKOJIbHbIE YIeOHUKN U PeIluia
pasmMecTHThb UX 1o cresutaxam. OHa TOCYNTAsA, YTO €CIIH IOCTABUTH
10 20 yueGHIKOB Ha KaK /Y0 IOJIKY, TO [BE IIOJIKN OKAKYTCS Iy CThI-
mu. Ho ecotu Ha KaXK/[yI0 IOJIKY IIOCTaBUTH 10 15 y4ueOHUKOB, TO HA
BCeX MOJIKax OyZeT OAMHAKOBOE YuCJ0 KHUT. CKOJIBKO YUeOHUKOB
MOJIy4eHO ONOIHOTeKOM?

36.2. B maxmarHOM TypHEpe yuactBoBauo 20 yuamuxcsa us 6 u 7
KJIacCOB. Yuammuxcs us 7 Kiaacca 66110 B 1,5 pasa 6obiie, yem us 6.
Haiinure umciio y4acTHHKOB OT KaXKJOT0 KJacca.
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35.25. 1) (a” — t°) (a** + a't> + t'%) + (¢ — a")* — Ba''t® = —3a’t'%;
2) (x* + 1% — (b° + x*)(b™® — x*b° + x8) — 3xBb® = Bx'b'E,

35.27. [JoKasKuTe, YTO PABHOCTH MEIK Y PASHOCTHIO KyDOB IBYX HEYETHBIX
quces 1 Ky0OM UX DA3HOCTH KpaTHA 6.

35.28. [oxaxure, 4TO AJIs TOTO, YTOGBI BOBBECTH I[€JI0€ UKCJIO C TIOJIO0-
BUHOU B KBaJpaT, MOYKHO LIEJYIO YaCTh 9TOr0 UNCJA YMHOMKUTH

H& YUCJI0, KOTOPOE GOJIbIe er0 Ha €AUHUILY, U K Pe3yIbTaTy IpH-
6aBuTs 0,25.

35.29. [IIuHBI ABYX IPOTUBOIOJIOMKHBIX CTOPOH KBaApaTa YBeIUYUIN Ha
5 cM KayKAy10, & JIHHEL ABYX APYTHX YMEHBIINIIN Ha CTOILKO JKe
carTuMeTpoB. Kak M3MeHWIACH IIOMIAAE IOIYUEHHON (DUTYDEI
110 OTHOILIEHHIO K [IePBOHAYATILHOM?
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§ 36. PEHIEHHE TEKCTOBBIX 3AJTAY

BblpaxeHve, AByuYneH, GOpMy/bl COKPALLLEHHONO YMHOXeHMs, TeKCToBas 3ajaqva,
MateMaTtn4yeckad MOAeNb, ypaBHEeHUe, HepaBeHCTBO.

@ Kak peLuath TeKCTOBbIE 3a,a4u C MOMOLLbIO COCTaB/IeHNA ypaBHEHWIA N HepaBeHCTB?

B MaTeMaTHKe 4aCTO OMMCHIBAIOTCA PA3IHYHBIE IPOGIEMHBIE Peashb-
HbIE CUTYaIui, KOTOPbIe HALO0 PEIINTD. [[J1 9TOr0 UCIOIb3YI0TCA MaTeMa -
THYECKUH A3BIK, PA3JIMYHbIe MaTeMaTHUeCKHe IIPaBUJIa U COCTABIAETCA
MaTeMaTU4YecKas MOLeNb.

Muorue upoGieMHbIe PealbHble CATYAlny MOMKHO PEIIUTh apudme-
THYECKHM CII0CO0OM, TO €CTh HAHTK OTBET Ha BOIPOC 3a4a4UK C IIOMOIIBI0
BBINOJIHEHUSA apudMeTnuecKux AeiictBuit Hax yuciaamu. CyIimecTByer
MHOTO IIPAKTHYECKUX 387184, KOTOPBIE PEIIAI0TCS aared6paniecKuM CIroco-
6OM, TO €CTh C IIOMOII[bI0 YPAaBHEHUH.

a IIpu pemrennu 3afaum anreGpandecKuM CIocoGOM HYKHO quxo\
MPUAEPIKUBATHCS CJIEAYIOMIET0 Al20PUMMA:

1) ICKOMYIO BeJIMUNHY WJIN HECKOJIBKO BeJIHMUYIH 0003HATAIOT OYKBaAMU
& Ui 8 wih

2) yCTaHABIAMBAKIT B3AUMOCBA3UM MEKAY AAHHBIMU U MCKOMBIMU
BeJIMUMHAMU;

3) COCTaBIAIOT ypPABHEHUE UJIX HEPABEHCTBO, UJIM CUCTEMY YDaBHEHU
HIH HEPaBEHCTB (MaTeMaTHUeCKYIO MOJIEJIb);

4) pemaioT COCTaBIeHHOE YPaBHEHNE UM HEPABEHCTBO, HJIN CICTEMY
ypaBHEHUl 1M HePaBEHCTB;

5) IPOBEPSAIOT HOJYUEHHBIH Pe3yIbTaT B COOTBETCTBHU C YCIOBUEM
samavm;
. 6) sanuCHIBAIOT OTBET. Y,

\@ Kak cocraButb MaTeMmaTU4ecKyro MoJenb No ycaoBuo SE,CLBHI/I?

MaremaTuueckast MOJieJIb MOYKET OBITH ITPEICTAaBICHA B BUZEe YDABHEHU S
HJIM CHCTEMBI YPABHEHHUI ¢ IepEeMEeHHBIMH, UJIN CHCTEeMBI HEDABEHCTB,
B BuJe TabJHUIbI, CXEMATUYHOT0 PUCYHKA U Ap. PeluM HECKOJIbKO
MpaKTUYECKUX 3a7ad.

Ipumep 1. Ha 0BOI[HOM CKJIale MMEIOTCS OTYPIBI U IIOMUAOPHI.
KosmuecTBo AmMMKOB ¢ moMuzopaMu BBoe 6osibiie, 4eM ¢ orypriamu. Ecan
co cKJIaa 6yeT OTIIYIeHO HSATh SITUKOB C IOMHA0OPAMH U JOIIOJIHNATEILHO
MATH AIMIIKOB C OTYPIIAMH, TO AMTUKOB C IOMUAOPAMHU CTAHET Ha 5 GoJIbIie,
ueM AIMUKOB ¢ orypraMu. CKOJIBKO BCETO AIUKOB ¢ MOMHAODPAMH U
oTypLaMu HaXOJUTCA Ha CKJIaje?
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3)1,9(y + 20)(20 — y) — 1,6(y + 20)> = 116 — 3,5y%
4)30(1,8 — y)2 + 20(y + 1,8)(y — 1,8) = 502 + 140,4.

35.19. 1) (2,3x — 10)(5,29x2 + 23x + 100) — 125x = 12,167x%;
2) (20 + 1,7x)(2,89x2 — 34x + 400) — 400x = 4,913x%;
8) 5(x — 6)° — 13(2 + x)® + 32 = —8x*(x + 21);
4)—6(4 + x)* + 3(5 — x)? = 1017 — 9x2%(3 + x).
Pemnre HepasencTa (35.20-35.21):

35.20. 1) (9x — 72— 10 < (9x + 3)(9x — b);
2)(8+ Tx)*— x < —26 + x(49x — 8);
3) (11 + 2b6x)x + 7 < (bx — 7)* — 3x;
4)4+(6-11x)%> 25x + x(121x + 3).

35.21. 1)13+ x%(x - 9) = (x— 3)* + 11;
2) 26 + (2 + x)® < x%(6 + x);
3) 3x — x3(15 + x) > —(x + 5)° — 4x;
4)(4+x)*—6x>x¥x+12) + 1.

(o}

35.22. Haiizure Han6GoJIbIIIee 11€JI0€ YNCJI0, ABIAIIEECs pellleHneM He-
paBeHCTBA:
1) (38— x)9483x PRI T —Tx+ T;
2) (x — )@+ Tx + 4Pk —4x + x3+ 17;
3) Tx - = 2738 (x + 8)x> — 8x + 64);
4)16x(32x2+ 1) < —32+ (8x — 1)(64x%2+ 8x + 1).
35.23. Halinure HauMeHbIIIee IeJI0e YICJII0, ABIAIOIIEECTd PeIIeHIeM He-
paBeHCTBA:
1) (x+9)2—x2>15x +97;
22 i1 — X)? < 23x + 19;
3) (x —8)2 + 24x? = x3 + 64x;
4) x® — (7 + x)? < —21x% - 490.

Hoxaxxure ToxxgecTBa (35.24-35.25):
35.24. 1) ((@” — 8b*)(8b* + a”) + 63b%)? — a'*(—2b% + a'*) = b'S;
2) b** — (82¢™ + (b° — 9¢®)(9c® + b9))? + 20 = —2¢1%'%;
3) (x* — 9y*)* — (x* + 9y*)* + 36x°(y* — x) = — 36x*;
4) 0,52%(402t% — 5) — (2° + 10¢2)? + (10¢2 — 2°)? = —2,524— 202°¢2.
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b a+b | a 3 a’

39.21. 1) (a—b)z e 2)a—6_a+6+36;a2;
2 x+
gL 1 2 G __ =,
a-4b a+4b 16p% — 42 (x,y)2 2x -2y
2
5) 4 _ 3 . 12 ; 6) 1 . 1 0 ;
y+2 y-2 y2_4 2b-2a 2b+2a g%p_p?
1 2y +16 2
7 +&, gy 0 =2 .
2x-b p3 _g8x y*+8  y+2
1 1 2a®
9) =

+ + .
2a-2c¢ 2a+2c¢ gle-¢8
39.22. [TlokarxuTe, YTO TOKAECTBEHHO DABHBI BHIPAKEHUA:

3
n n 2
1)n2_4_n—2—n+2un L
2
3 % uoa+3+ 9at3 g
a® -3a4 a-3 a” -3a

2a+b  16a  2a-b 8 .
242 —ab 4a® —b> 2a%+ab 20+ 0’

L 2 , 1 . 86
(@-8° a*-9 (a+3f (az_g)z’

- 2x-4
5) x-2 6x 1 b x .

+ P) ’
2?2 +2x+4 x° -8 x-2  x*+2x+4

2)

3)

2a® +7a+3  1-2a 3 1

n .
ot =1 a1 401 a-1

6)

39.23. Berumciinre 3HaUeHNUE YHCIOBOTO BhIPAMKEHUS: ‘ /
1) 817, 12 18 1391 4

— 2) — i —; 3) —:—
34 22’ )35 25 ) 32 1280 Y

2 8 (2)? 32 933
£, 2.ar, [/
o(3); 5 &:(2); o2 2. O
39.24. 2 xr absuok u 3 kr KoHPeT cToAT 3 400 Tenre. Ilena 1 Kr A610K 1

1 kr kouder Bmecte pasua 1 250 renre. Kakosa nena 1 kr ss6J10K 1
1 kr kouder?
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5a 5b 2x-5 1 a 3a-b

B Y i &
<) a-b b-a’ 5) x-2 2-x’ 6) 2a-b b-2a’
3 y* 1
-2 8) L s —.
)a2—9 9-a2’ y-1 1-y
39.10. Yb6enurech, uTO IPH JIFOO0OM 3SHAUCHUN ITIePEeMEHHbIX 3HAUCHIE BbI-
PaKeHUA:
2 2
a+b)2 (a—b)2 (a+b)” (a-b)
1 ( - aBHO 4; 2) 55—+ aBHO 2.
) ab w P ’ )a2+b2 o+l
39.11. IIpencraBbTe B BI/e PAIMOHAILHOM APOOU BHIDAYKEHME:
x. Y e 9, £.9.
5+ 2 s-5s 3 2.L;
a b 3 2 a  3a
4); 7’ 5 2x 8x’ 6)§+Z’
Bx x 17y 25y 5a Ta
) —=+—; 8) —-——; e
) 8y 4y’ ) 24c¢ 36¢c’ ) 18b 45b°
3 3a-b a 4a-b 2a-8b Ta-b
8. . e ,4a-b, 3 .
ey 2a ' 2a 11 TR 12) 2a-b b-2a
39.12. YopocTuTe BEIpAYKeHNEe:
2 2 4 2 4
1 a +16+ 8a ; 2) x* +4y N xy ;
a-4 4-a x-2y 2y-x
3) x? +25y2 N 10xy | 4 94° +4y2 N 12ay |
x-5y  By-x 8a-2y 2y-38a’
3a-b 2.2 2
5) sl a !I; 6) &% +25y N 10axy .
2a-yb by-2a ax-5y S5y-ax

39.13. [JokaskuTe, 4TO IPH JOOOM 3HAUECHNY I€PEMEHHO SBJISETCS pa-
IMOHAJBHBIM UHMCJIOM 3HAUEHIIE BEIDAMKEHIIA!

-2x 8 0,1y 0.3 =
. 2 y=3ta=y’ &
y E y @
3,1y 0,31 0,1y 0,3 -_—
8L 4 =
3).11—0’1 0,1—.1/’ )y2—3 3—y2 y
39.14. Joxaskure, 4TO PABEHCTBO BEPHO: N
nig-t.1_ e-1_ 4, 2)2q+3p— L0 _Ma-b _ ,
a ’ a a ’ )
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39.15.

39.16.

39.17.

39.18.

39.19.

39.20.

B
BeinosHUTE fEfiCTBUA:

4a 2y 1 3 2
1) - - ) R + ;
5(a+y) 3Bla+y) Ta-14 2-a ax—ay by-bx
13¢  12b | a __a . a? b2
4 bm-bn cn—-cm’ %) 2x+4 3x+6’ 6) 5(a—b)_4(a—b)
YpocTute BhIpaskeHue:
1 1 1 xy — xy-x x*-y®
1)_+_+ . 2)M_y__ Y :
xy ax ay . y xy
2
3) 3ac+2¢ _a+20+a 20'
ac a 4
BreimosiauTe geiicreus:
1 1 1
p Lt - + 7
2x-6y 15y-5x 10x-30y x° —4x 8x-32 8x-2x
a 2 5a-x
3) -

ax+2x 5a+10 5ax+10x

HaiiguTe 3HaueHMe BBIDAKEHU !
y-25 3y+5

1 + opuy = 2,5;
) 5,-25 Z - 20
2
2) - opux=2; y=-3.
y*—yx yx—x*
C
Yupocrure Beipaxkenus (39.19—39.21):
2a+n 3n a? +b? n?
_ v . i m—n+ P
) a-n a-n’ 4 a-b & 3 m+n’
_d b 9 . g at+1 .
4) a+bd — i 5)x—ﬁ—3, 6) a _ﬂ+1’
4n® 242
2m+2n+—r —gpg T Tdan,
7 2m-2n" 8) 2a-n+ 2a+n
1 d®+b? 1 3
-1 2) —-—F;
a+b g3 1 p3 p-q9 p®-4°
1-a a? 6a° +48a 3d°
3) = T Y
a®-a+1 a° +1 a® +64 a® -4a+16
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Hasee HaiizeM JONOJTHUTENbHBIE MHOKUTEIN U BBIIIOJTHUM BEIYHTAHUE

ZIpobeit:
biz_bz+5:b+2b_27bz+5=(b—2)-(b+2)—(b2+5)—
1 b+ 2 1 b+2 b+ 2 -
_ P -4-¥ -5 9

b+ 2 T b2’
b+2°

A
a+b _a b
39.1. Mcuoab3ys TOMIECTBO = =+ -, OpejcTaBbTe JAHHYIO APOOL B
BHE CYMMBI ApOGeii: ¢ £
2a+b 2d® +5a , 22 +6y° .
B2, 2) 2 i, 8 g
124% +y° 24% -3y° 124 +y* +5
4 =L 5) = —X; 6) =24,
6ay 3ay’ 8ay®
39.2. BBINOJIHHATE CIOKEHNE APOBEii:
b a 2a
1) 2+, 2)2+2; 3) L4242,
) E+L; yo+2s )it
56 136 x+y 2x 2c-x  x
4) —+ 5 g e <€
) 3a 3a 2) 19 19 €) 2b +2b i
Bermosnure geiicteud (39.3—39.5): y ( 4
17-12x 10 12p-1 1+3p 6y-3 y+2
39.3. 1) ———-—; 2) — = 9) R
% % 3p 3p Yy y
5b 3a-2b, 5y-3 3y+2 11x-5 3x-2,
6 6 8) Ty Ty O T
Ty-13 2y+3 -
7y TU=18_2y+3. g Be+25 5-2c
10y 10y 6c 6¢
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39.4. 1) 3P°¢ 3p-q 2p+6q p-4q 4q 2) 5c-2d 3d d-5c |

H

5p 5p 5p 4c 4c 4c
)2_a_1—6a+13—8a' 4 4b—2_2b-—1+i.
b [ 56 56 5b°
7 5 10y-19 10-15 — - —
5) y—o 10y « y; 6) lla 2b+2a 3b_a b.
12y 12y 12y 2a 2a 2a
5 -7° 2x-3y 1lly-2
39.5. 1) 5a+b” 5a-Tb : 2) x y+ Y x;
8b 8b 4xy 4xy
3x-y' y'+3x a-2 2a+5 3-a
) —————"—4% 4) 4 = ;
4y 4y Ta Ta Ta

Ty-5 10y-9 10-5y

. 2la+2b 2la-3b 36a-b
11y 11y 11y :

9) 6a 6a 6a

5 6)

Haiigqure sHaueHus Boipaykenuii (39.6-39.7):

2
39.6. 1) X *1-— npu x = 57; 2) LEL 202 iy —5,7;
x-3 x-3 v =26 4% -25
a@-16 7 4 . 9b-1_ 6b-10 _
3) — +mnpna—33,25, 4) 7o 5o ub=4,5.
x% -19
39.7. 1) —a "
y+T7 2y+2
—— =-25,1;
295 y?-25 )
2
3@ =4 T phna=-10,25;
a-6 6-a
b-1 b 1
4)9 = X Oupnb——IO
anoc'm're BeIpakeHus (39.8-39.9):
12-2x 10-=x 12p° -1 1-3p° 3x+5 Tx+3
39.8. 1) x-2 +2—.1&: E ) 3p° 3p° )] 2x—1+1—2x’
2 8(x -2 _ _ 2
g SErl mell g £ = ); 64-2ab  2ab-a’
5x-20 20-5x x2-16 x2-16 (a_s)z (S—a)z
2 4(x -1 2 3(2x-1
0 zx _(:C ); 8)x2+6_(x2)'
x -4 x°-4 x-9 9-x
2 2 42 1 1 7
39.9. 1) X - 362; 2)x +25_ Oxz; 3) 0p+3p+ c.
(x-6) (6-x) (x-5)" (5-x) p-c¢ c¢c-p
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ITpn HaxoKIeHUHU OOIero sHaMeHAaTeJNd PalMOHANBHBIX Apo6eil ¢
Pa3HBIMY 3HAMEHATEJ MU UCI0JIb3YIOT AaHAJIOTUIHEIE CIIOCOOBI: IJIS 9TOTO
CHaYaja PaCcKJIabIBAIOT MX Ha MHOYKHUTENIN TaK, YTOOBI Y 9THX 3HAMEHAa-
Tesel ObLIN 00IIe MHOMKUTEIH.

m — 10nk . 5 .
14n°K* Tn’k
Pewenue. IlpegcraBuM 3HaMeHATEJb BTOPOil Apo6K B BHUE IIPOU3BE-
JAeHUdA OJHOYJIEHOB, O/JUH 13 KOTOPHIX PaBEeH 3HAMeHaTeJII0 BTOpOfI I[pOﬁI/I:
m —10nk _ m — 10nk
147°k*  Tnk- 20k

IIpumep 5. Haiinem cymmy apobeit

Janee HaiizeM AONIOJIHUTEIbHbIE MHOMKHUTENH K APOOAM H CJIOKUM
Apobu:

Jm —tonk , 5 _m-10nk  10nk _ m - 100k + 107k

Tnlk-2nk ok 147°K  140°KP 140382

TenepL npusegemM 1000HbIe CIaraeMble B YHCJIUTEIIe leOﬁI/IZ

m —10nk + 10nk _ m
14n°k? 14n°K?
Omeem: ——.
14n° K*
Xl _ Y - 7

ITpumep 6. Haiinem pasHocTh 3
22 v xy  xy+yt

Pewenue. VIcmosnb3ys BbIHECEHUE 00IIero MHOMKUTEJISI 38 CKOOKH, pas-
JIOKUM 3HAMEHAaTeJNN KaXK/Joi Apo0K Ha MHOMKUTEJIN

%+ y-7 _ x+7 _ y-1
2 +xy  xy+y’ x(x + .1/) y(x * y)'

Janee HalizieM JOIIOJTHUTEIbHbIE MHOKUTE/IH 1 BBIIIOJTHUM BEIUUTaHUE

zpobeit:
), s _ by w7 x_ay Ty -xy+Tx
x(x +y) ylx+y) xy(x + y) xy(x + y) xy(x + y)

Ty+Tx Ty +a) 7

Cxylc+y) aylx+y)  xy

il
Omeem: —.
Xy
v+ 5
IIpumep 7. Yupocrum Beipaskenue b — 2 — P
Pewenue. IlpencraBum BeipaskeHnue b — 2 B BUje Apo0OU CO 3HaAMeHAa-

resiem 1.
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§ 40. YMHOJKEHHUE, BO3SBEJIEHHUE B CTEIIEHDb U JEJEHHE
AJTEBPAUYECKHAX JTPOBEN

anrebpavyeckux Apobeli, Bo3BefeHe B CTeneHb anrebpandeckux Apobeit, feneHve
anrebpanyecknx gpobei.

\0) Anrebpavyeckasn Apobb, OCHOBHOE CBOWCTBO anrebpanyeckoi Apobu, yMHOXeHNe

@ Kak BbINOAHWTb YMHOXeHWe 1 AeneHne, Bo3BejeHne B CTeneHb anreraneCKmx
\_) Apobeii?

BrisHaere, 4TO IpU YMHOKeHUN OOBIK HOBEHHBIX P00l IePeMHOKAIOT
OTJeJIbHO UX YHUCIHUTEJH U UX 3HAMEHATeJIH, llepBOe IPOU3BeJeHHe
3aIIMCHIBAIOT B UHCJIHUTEIE, 8 BTOPOe — B 3HAMeHaTeJle APOOH.

Hanpumep, 3.2 32 8 "

57 5.7 35
AHaJIOI‘I/I‘[HO IIePeMHOMK AT JIIOGLIG pannoHaJILHBIE J_IpO6I’I.
CaoiicTo 1

a ac
Pasencmeo ; = w 6€pHO npu JI00bLX aonycmumwx 3HAYCHUAX

nepemerntvix, moecmvnpub*0ud # 0.

Hoxaszamenvcmeo.
S-m, £=n
T — obosHaumIM fpobu OyKBaMU M U n;
a=bm,c=dn — HaLLIX IeJUMBbIE A U C;
ac = (bm)(dn) — paccMOTpesIy IIPOU3BEJeHNEe U MpeodpasoBain
€ro, HCIIOJIb3Y s PABEHCTBA, IIOJyUeHHbIE BBIIIIE;
(bm)(dn) = — KCIIOJIE30BAJIY [IEPEMECTUTEILHOE U COUeTaTe b
= (bd)(mn) HOE CBOMCTBA YMHOKEHU;
ac — BBIPA3UJIN MM U3 PABEHCTBA
mn =
bd ac = (bd)(mn).

IIpaBuiio yMHOMKEHUA PAlIOHAIBHEIX APO0eit:

9TOOBI YMHOKUTE PAIMOHAIBHYIO IPO0h HA PAIMOHAJIBHYIO APOOD,
HYKHO IEPEMHOKHUTH YUCIUTEIN U 3aIIHCATH B YUCIIUTEh, HIEPEMHOKATH
3HAMeHATeJH U 3alKcaTh B 3HaMeHAaTeNlb.

@ CamocTonTeNIbHO OKaXMTe, YTO 3TO MPaBI0 MOXHO UCMO/Ib30BaTh NPV YMHOXEHWN

Tpex paumoHanbHbix Apobeit: &, £ M _ acm

b'd n bdn

MoyeMy 3TO NPaBUNO MOXHO UCMONb30BaTb NPU YMHOXEHUM YeTbipex 1 Gonee
\ paLoHanbHbIX Apobeli?
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ITenvimu 8vlpajxceHuAMU HA3BIBAIOTCA BBIPAYKEHUA, COCTABIEHHBIE
13 UHCEJI U IePEMEHHBIX C TOMOII[bIO AeCTBUIl CIIOKEeHN A, BEIYUTAHUA U
YMHOMKEHUS.

JIpoOHbLMU 8bLPANCEHUAMU HABBIBAIOTCS BEIDAYKEHN A, KOTOPBIE IOMUMO
JeHCTBUI CJIOMKEHNS, BEIYNTAHNUS U YMHOMKEHUS, COJIEPIKAT AejieHne Ha
BBIPAYKEHUE C IePEeMEHHbIMH.

Bl ymMeeTe HAXOAUTH 3HAUEHU I[EJIbIX BhIPAKeHUH. 3HAUEHU ST 1PO0-
HBIX BhIpasKeHU (asrebpamyecKux Apobeil) HAaXOAAT TaKIKe.

o 7a-8b 2
Kak Halwm 3HaueHe anrebpanyeckoit spobn —— npua = =, b
1,4ab 7
2
7.2-8(-10
7a-8b 7 ( )72+sofg o
1,4ab 1)4%‘(40) Yy~

HJIH HaXOMXIeHUs 3HAUEHUd [1eJI0T0 BhIPAKeHUuA (MHOI‘O‘{JIeHa) BCET-
Ia MOXKHO BBIIIOJIHUTE YKasaHHBIe apu()MeTUIeCKHe neiicTBUA, II0O3TOMY
1eJioe BhIpaXKeHne uMeeT CMBbICJI IPDKU JTIF00BIX 3HAUEHUAX BXOAAIINUX B HETO
nepeMeHHbIX .

5 e 7a-8b
MoyeMy Henb3s HaWTW 3HayeHue anrebpanyeckoil Apobu

———— npu
a=0unmb=0? 1,4ab

Hpobuoe Boiparkenue (anrebpandecras JpooL) IPH HEKOTOPLIX 3HAYe-
HUAX IePeMeHHbIX MOKeT He IMeTh CMBICTIA.

10x-12
Mouemy apobHoe BbipaxeHwe (anrebpanyeckas Apobb) ————— He UMeeT cMblcia

X
npu x = 0? Mpu Bcex ocTaNbHbIX 3Ha4EHWAX X 3TO ApobHOe BblpaxeHue (anrebpanye-
ckas 4pobb) MMeeT CMbICI.

BHaueHN IIePeMeHHBIX, IIPK KOTOPBIX JPOo6HOe BeIparkeHue (anredpa-
HYecKad Jpo0b) HMeeT CMbICT, HA3bIBAIOTCA 0ONYCMUMbIMU 3HAYCHUAMU
nepemennvLx OpoOH020 6bipaiceHus (anredbpanuecKoi 1podu).

Anre6pandyeckue IpoOu TaKyKe HA3BIBAIOT OPOOHO-PAYUOHALbHbLMU
X -y mn

—58
svipascenuamu. Hanpumep, » 3

T E — npobHO-pa-
Yy x7 -2xy+y m”~ +n

2

OUOHAJIbHBbIE BhIPAMKEHUA.

Honycmumvimu 3navenusmu OpoOHO-pPAYUOHALLHOZO0 sbtpaofcenun\
SIBJISIIOTCS BHAUEHUS IIEPEMEHHBIX, IPY KOTOPLIX 3HAMEHATENb JPO6H

He 00paIaeTcs B HyJb. )
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@ Kak HaiT1 obnacTb AONYCTUMbIX 3HaYeHWA NepeMeHHbIX B anrebpanyeckoi
\ Apobu?

IIpumep. Haiigem gomycTuMble 3HAUEHUSA IIEPEMEHHON X APOOHOTO
7+ 8x

x(x - 3)°

Pewenue. JlonycTUMBIMY 3HAUEHUAMHU APOOHOTO BBIPAKEHUS SB-
JIAIOTCS TAKWe 3HAYEHUs IePEMEHHBIX, IPU KOTOPBIX 3HAMEHATeNlb He
paseH Hymo. IloaToMy HaiiieM 3HAUEHUS IIEPEMEHHOM X, IPU KOTOPLIX
3HaMeHaTe b anrebpanyecKoil Apobu obpariaercs B HyJIb, ¥ UCKJIIOYUM
9TH 3HAYEHUA U3 BCeX 4dmces. [Id 5TOTr0 cHaYasa PelluM ypaBHEHHE
x(x—-3)=0.

JTo ypaBHeHHe UMeeT ABa KopH:: 0 1 3, TaK KaK NpousBeLeHIe PABHO
HYJIIO TOTAA U TOJIBKO TOTZA, KOTZa XOT GbI OLMH U3 MHOMKHUTEIe! paBeH

BBIpaKEeHHA (aIrebpamdecKoil 1poou)

HYJIIO. 3HauurT, AONYCTUMBIMU SHAYEHUAMU nepemeHHoﬁ x upOGHOI‘O BbI-

o 7+ 8x
paskenusd (anrebpanyecKkoii Zpodum) ( SBJISIOTCS BCE UMCJIa, KpOMe
x

x - 3)
0 1 3, TO €CTh YMCIOBOI IPOMEKYTOK (—o; 0) U (03 3) U (3; +eoo).

Omeem: (—o; 0) U (0; 3) U (8; +).

1. BepHo 1, 4TO:
— Js11060€e JPOOHOE BhIPAMKEHUEe ABIAETCS PALMOHAIBHBIM BEIPAYKEHUEM;
— m1060€e PaIMOHAIBHOE BEIPAXKEHIE ABIACTCS JPOOHBIM BBIPAYKEHIEM;
— m060e PAIHOHAIBHOE BEIPAXKEHHE ABISETCS [eIbIM BEIPasKeHIEeM;
— m06oe menoe BBIPAKEHNE ABIAETCA PAHOHATIBHBIM BEIDAKEHIEM;
— m100as anrebpandeckas Apodhb ABIACTCA APOGHBIM BEIPAIKEHHEM;
— 110601 MHOTOUJICH SIBJIAETCS LeJIbIM BhIpaskeHueM?
2. Kakve 3HaYeHUs NTeDEMEHHBIX DAIlOHAJBHOIO BBIDASKEHHH MOTYT OBITh
HEZOTYCTUMBIMM?

4 /

37.1. Boibepute 1poGHO-pAIIOHAIbHBIE BEIPAYKEHIA U3 BEIDAYKEHUI: ..
2x | 4 2-bx 4x+3 3
—_ 4 = S ——— i e B o
1)3 73 2) 7.3 3 3)x_2, [/ ‘
4 4y - 5 2
4)3"_++£; 5) 3u ; G)y_+y_.
x -2 ¥ 3 3-0,2y 8
2,7 — ?
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21.

MarasvH 3a YeThIpe JHd.

Puec. 1

O Ha pucyske 1 gaHo xosndecTBo Kaprodess, IPUBE3EHHOTO B

Bceero 3a uersipe gus B marasus npusednaun 600 kr xaprodensa. Ecan
snavenue y B 0,75 pasa MeHbIIle 3HAUEHUA X, TO HAHAUTE, CKOJIBKO
KHUJIOTPAMMOB KapTodeJis IPUBESJIN B TPETUH JJeHb:

B. 200 xr;

A. 240 kr;

C. 180 xr;

D. 220 kr.

y
22, Q VxKaKkuTe BepHbIe PABEHCTBA, UCIOJIb3yA Tadauy 36.1:

Taoaruya 36.1

A

B

C

D

Cocrasaser 50%
or ymcsa 50

125

PaBeH kBazpary Hau-
MeHBIIIETO By XBHAUHO~

TO Yucaa

1
Cocrasiser 3 yacTh HanboJIb-

IIE€r0 TPEX3HAYHOT'O YMCIIa

1.B:A=3;2.C=B-5%3.D+11=100;4.B+C—-D=A+89.

23.

ORommecmo CTPaHNI], HalleYaTAHHBIX OIIEPATOPOM 34 AT AHEH,

HUKd3dHU HA PUCYHKE 2. EUJIYI KoJn4elTBo Crpdanl, HalleddradHblX
BO BTOpOIi feHsb, cocrasisger 20% 0T KonmduecTBa BCEX CTPAHMUIL, TO
CKOJIBKO BCETO CTPAHUI] HAlledaTasl oneparop?

24

Pnc. 2

220

A. 80 crp.;
B. 75 cp.;
C.85crp.;
D. 70 ctp.
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I 6

ANTEBPANYECKUE APOBU

§ 37. AITEBPAHYECKAS TPOBb

[pobb, anrebpanveckas Apobb, BbipaxeHie, paLMoHanbHoe BbipaXeHue, AonyCTu-
Mble 3HaUeHs nepeMeHHON.

@ Yro TaKkoe aszebpaudeckasn Opobe?

Bbl 3HaeTe, 4T0 TAKOe MHO204JeH (00HOULeH, 08Y4IeH, MPexyier).
Hanpunmep, BeiparkeHusn: —2a’h® — ogsoused, x° + 0,12y® — nByuses,

1 1
5 x?+ 2xy + y? — TpexuneH, x* + 3x + Txy + 8y + y* + 1z MHOTOWIeH.
MHOTrO4JIeHBI ABIAIOTCH YeablMU BbiPANCeHUAMY. TUCIIO TaKKe MHO-

TO4YJIeH.

2 (n-9)
Q TloueMy BBIpAKEHHS n¥& - SABJAIOTCA IEJIBIMU BBIPAKEHUAMI
(MHOTOUWTEHAM™)?

4+b 2x+6-y 14+ n?
2a+11" 42 g4y n? -7

B BBIDAMKEHUAX YHUCJIUTEJIb U 3HAMe-

HaTeJb ABJIAIOTCA MHOTOUIEHAMH, WX LIeJbIMU BeIpaskeHuamu. Taxue
BBIPDa)KEHNA HAB3BIBAIOT aJizeOpauieckumu (payuonanvrivimu) 0pobamu,
UU OPOOHbBLMU BbLPANCCHUANU.

Aunzebpauneckoil (payuoranvroil) 0poouvio (OpoOHbLLM BbIDAINCEHUEM)
A
HABBIBACTCH BRIDAXKCCHUE BUAA — e A u B — MHOrO4JIeHbI (1eJible BbI-
DParKeHN).

MHorouneH A HaswsIBaeTcA yuciumenem anzebpauieckoil 0pobu
(Opo6Hoz0 BbIpaCeHUs), MHOTOUIEH B HasbIBaeTCS 3HAMEHAMELeM
anzebpauieckoi 0poou (ApobHO20 BbLPANCCHUSL).

~

HeJIhIe n npo6m>1e BbIpaMeHusd (MHOI‘O‘{JIGHI:I n anreﬁpanqecxﬂe
leOﬁI/I) Ha3bIBAKOTCA PAUUOHAJbHbLMU BbLPANCECHUAMU. ik

Panmonanninic BLIPasKCIIHsT

1eJIbIe BHIPAKEHUA ZIPOGHbIE BHIPAKEHUA
(MHOTrOUIIEHBI) (anrebpanueckue gpo6m)
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IIPOBEPH CEBA!

1. BoiGeprTe HeBepHOE PABEHCTBO:
A.(3b—¢c)(8b+c)=9b% - % B.(x+4)4-x)=16 — x%
C.36n2—49=(6n+ 7)(7—-6n); D. y*-25=(y*—5)(y* + 5).

2. BBoipaskennnu n?+ x + 0,04 saMeHUTE X OZHOUIEHOM TAK, ITOOBI IOy~
YHIICA KBaAPAT JBYYJICHA:

A.0,2n u-0,2n; B. 4n umm —4n;

C.2n unu —2n; D. 0,4nu—0,4n.
3. BoIGepuTe BepHOE PABEHCTBO:

A.(83+a??*=9+3a+a% B. (k- 5)>=Fk?>—- 10k + 10;

C. (x +2y%)2=x? +4xy? + 4y*; D. 16a*—24a%b +9b%=(8a®- 3b)2.
4. PazioxuTe HA MHOMKHUTENN BhIpaskenue a’b® — 16¢%:

A. (a?b®— 4cY?; B. (a?b®+ 4c)%;

C. (a%3 — 4c*)(a®b® + 4c¢%); D. (a?b® + 4c*)(4c* — a?b?).
5. Pemure ypaBHeHue 4x2 — 25 = 0:

A. 2,5; B. -2,5;

C.-2,5; 2,5; D. -10; 10.
6. Pasimorxure Ha MHOKUTEIH BhIpaxkeHue 169 — (z + 7)%

A. (6-2)(20 + 2); B. (6 —2)(20 - 2);

C. (6 —2)(z — 20); D. (z-6)(20 - 2).

7. BoibepuTe BepHOE PAaBEHCTBO:
A.8t3+1=(2t—1)(412+ 2¢ + 1);
B. 216a® — b = (6a + b?)(36a® — 6ab? — b°);
C. 27x% — 64y® = (3x — 4y)(9x* + 12xy + 16y?);

D. 2a® - Lp? = [Ea - lb](iaz +Lab+ lbz) £
27 64 3 2 9 12 4
8. Ha raxoe umcJio genurcs Beiparkenue 413 + 1432
A.2; B.'7; C.14; D. 55.
9. B Boipaskennu 0,25a% — *ab+ 9b? BMecTo 3Be3ouku (¥) BCTaBbTE UUCIIO,
YTOOBI IIOJIYUNJICA KBaAPAT PASHOCTH JBYUJIeHA:

A.1,5; B.-1,5; C. 3; D. -3.
92 2
10. Beramcanre —22 — %8
1,2 -2 . 1,1+1
A. 400; B. 40; C.-40; D. -400.
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11. Pemnre ypaBuenue bx® — 125x = 0:

A.0,5; B.—5; C.0; D. -5;0; 5.
12. Yupocrure Beipaskenue (8 + x)(8 — x) + (x + 2)%

A. 68 —4x; B. 68 + 4x;

C. 60 — 4x; D. 60 + 4x.

13. Yupocrure Beipaskenue (9 — b)(9 + b) — (3 — b)(9 + 3b + b?) u maiigure
ero 3HaueHwue npu b =-1:

A.52; B. 53; C. 56; D. 108.

14. B Beipaxkenuu m? + 2% + 0,04 BMmecTo 3Be3/104KH (¥) BCTABLTE OJHOUWICH
TaK, 4TOOBI IOJIYUNJICA KBAAPAT PASHOCTH ABYUIEHA:

A.0,1mumu —0,1m; B. 0,2m;
C.—-0,2m; D. 0,2m u—0,2m.

15. IIpeoGpasyiite Boipaxkenue (5x — 2)(x + 1) — (5 — 2x)? B MHOrOWIEH
CTaHJAPTHOIO BUAA:

A. x2+ 23x-2T; B. 9x2 + 23x —27;
C.9x2-27x - 27; D. x2+ 23x + 27.

16. Pasnosxure Beipaskenue 2x + y + y? — 4x? Ha MHOMKUTEIN:
A. (2x +y)(y — 2x); B. (2x +y)1 +y—2x);
C.(y +2x)(y — 2x -1); D.(y +2x)(2x -y —1).

17. Vupocrure Boipaxkenue (2 —a)(4 + 2a +a?) - (83 + a)(9 — 6a+a®>) u
Haii[uTe ero 3HAUEHUE TIPU @ = —2;
A.-3; Bx87, C.—37; D.-19.
18° - 7°

18. Beruncinre s O
18°GHHS8 - 7 1

A.18; B.21; c.11; D. 25. m
19. Pasnosxure Ha MHOMKUTE U Boipaskenue (b —4)2 — (a + 3)% ‘,

A.(b-a-T)b—-a +1); B.(b-a-T)b+a-1);

C.(b+a=Qhb-a +1); D.(b—a +T)(b—a-1). ' °
20. Pasyoskure Ha MHOKHUTENN BbIpakenwue x5 — x2 - yt: .

Al (2 -y + yP); B. x%(x* — y*)% ’

C. (22 + ) D. x%(x? — y?)(x? + y?).

e W
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2n 2n-n+m
Teneps mpeoGpasyeM IIPaBYIO YacThb TOK/IECTBA: o m 1= e

_n+m

n-—-m
IToce npeoGpasoBaHus KAXKA0W YACTHU HOJIYUUIN OJUHAKOBLIE BEHI-

n+m
paKeHuss

n-m
3HAYHT, JAHHOE TOXKECTBO BEPHO.

Beimosiaure geticteus (41.1-41.2):

41.1. 1) [2—;1 - E] 2 [l + l];
y a y a

ab + b pP a+b, x -y 5y & xy.
3) 5 .£+ ? G 4) o = 5y
& 1+x 4a a+2
+1|d . —al- .
5)(x+1 J 2x -1’ 6)(2—a a]'a—z’
5y° 1 xb+ b b2 x+ b
7 7 - —1; 8) y—— >
1-y 1-y 7 T® b
x4 % a—-0 2 2 4a + 4b
<.|lx + . | B w [N
g)x—s( 4—xj’ 10)(2a+2b]'[a bJ [ b ] =
_ +3 +3 -3 y (
S 1)(2m+1_2m 1): 6m v .(y LV ] 4
2m -1 2m+1) 10m-5 y»+9) \Ww-38 y+3

VYupocrure Boipakenus (41.3-41.4):

2 o= 6n+1 6n-1
413. 1) 2 9-[ + ]
202 +1 n-3 n+3
2 2
- +
2) 6x+y+6x Y : x Y .
x-6y x+6y) x*-36y°
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40.17. oxaskure, 4TO 3HAUECHUE BBIPAYKEHU:

? -1 . _e=1
A4l 2 -c+l
IepeMeHHOI ¢;

1) npu (¢ # 1 u ¢ # —1) He 3aBUCUT OT BHAUEHUSA

a® -4 a® -2a+4
a* +8 3a-6

2) npu (@ # 21 a # —2) He 3aBUCUT OT 3HAUCHUSA

TepeMeHHO d.

40.18. YpocTuTe BHIDAKEHIE:
1) (a —0,4)*— (a + 0,4)* + 2,68;
2)(a+0,1) + (a—0,1)> — 2a.

40.19. CpaBHHTE 3HAUEHHA YACIOBBIX Bl

NOEmIp

T
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§ 41. TOdKJECTBEHHBIE ITPEOBPA30BAHHAS
AJTEBPAUYECKHAX BBIPAKEHUN

Anrebpaunyeckas Apobb, OCHOBHOE CBOUCTBO alrebpanyeckoii 4pobu, AeiicTBUs Haj,
anrebpanyeckumm Apobamm, TOXAeCTBeHHOE NpeobpasosaHme BblpaXeHWI.

Kak BbINOHAT Npeobpa3oBaHns anrebpanyecknx BbipaxeHuii?

IIpumep 1. YupocTuM BEIpasKeHHE:
6a+3  4d® -1
40% + 4a +1 3a

Pewenue. YToOBI yIPOCTHTH BhIPAKeHNE, BHAUATIE OIIPENEJIHM II0Ps-
ok neitcreuii. IlepBoe geiicTBue — yMHOMeHUe, BTOPOe JelicTBIe — BBI-
YuTaHUe U3 MHOTOUIeHa a + 4.

at+4-

1) 6a+3  4d®-1 _ 3-(2a+1)(2a-1)2a+1) _ 20,1;
4a% +4a+1 3a 3a-2a+1)? a
2)a+4_2a—1:a-(a+4)—(2a—l) _a+4a-2a+1 _
a a a
o +2a+1 (a+1)
T« T T4 - ,
Omeem: (a+T1).

Brr 3HAeTe, YTO TOXK/IECTBO MOXKHO JOKA3BIBATH PASHBIMY CIIOCOGAMU:

¢ Ipeo6pPas0BBIBATE €0 JIEBYIO YACTh IO TeX II0P, IOKA He IOJIYUUTCS
ero mpaBas 4acTh;

¢ 1PeoGPasOBBIBATE €I'0 IIPABYIO YACTh [0 TEX IIOD, [IOKA He IOJYUUTCH
€ro jJeBasd 4acThb;

¢ 11peoOpasoBHIBATH €r0 00e YacTH [0 TeX 0P, HOKA He II0JIydaTcs
OIVMHAKOBBIE BHIPDAKEHU;

¢ IIpeo0pa30BaTh PA3HOCTH €T0 JIEBOH 1 IPaBOii YaCTH U ITOJIYyYUTh HYJIb.

IIpumep 2. JoxaxeM TOXKIECTBO:

+

[ m n ].n2m+nm2_ 2n 1
n* —mn  mn-m*

n* + m* n-m

Jloxazamenvcmeo. Buavyane nmpeoOdpasyeM JIeBYIO YacThb TOMKECTBA:

2 2
( m n ] n’m + nm® ['%. . 22 )nm(n+m) m? +n
+ . = . - %
n%-mn mn-m? n? + m? n-(n-m) m-(n-m) o+ om? nm - (n - m)
nm(n + m) (m2+n2)-nm(n+m) n+m
n* + m? am - (n-m)-(n* +m?) n-m

a 248
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ab® . 5b

40.5.1) (x + 3y) : (x* - 9y?); 2)

a?-1 a-a*’
2 -4y 2 -2axy

>

3) (a®+ 6ab + 9b%) : (a> — 9b%); 4)

xy 3y
5) & -8a_ d*-9 . 6) 3m* -3n® 6m—6n
a®-25 a2+5a’ m2+mp p+m ’

40.6.Haiigure 3HaUeHNE BBIPAKEHUS:

8mn-m 16m* -n*
4m+n 3n-1

(x-2° 2y+3
4y -9 % -4

1) ,ecnnm:i,n=—5;

2) ,ecan x = 0,5; y=-1,5.

40.7. YupocTute BhIpasKeHUe:

12x* 1 2p? 4ab® 16mx*
1) £ g & s 2 L : L BR3) y :(4m3x);
m*n®  4mn® 22mn? 33mn 3y
2 2 22 2
1) 35x’y  Txy ; 5) _6xy . 9x"y . 6) 45a%bx- b )
12ab " gap? 5ab | 10ab 30x%a®
40.8. BeimosuHuTe qeicTBUA:
N i g (043 -4
)2y+12 2y-10’ ) 2x-4 2x+9’
2 2
2b i - -
3)a + c_E;b+52; 4)(1 1‘72 7b.
b+3  p® —4c a=b g®+q
40.9. BosBeznuTe B CTEIIEHb BEIPAYKEHIE:
AN 2% ¥ 32yt V'
ne|; 2)[—4]; 3)| =L
? 3b 4am’
5 \8 3 \4 e 2
), i ¥ 52 o-25]. o~
3n%p® 3b%c 8a j
-
B -

40.10. Tokaxkure, YTO He 3aBUCHUT OT JOIYCTHUMBIX 3HAUCHWI IIepeMeHHOI
3HAUEHNE BHIPAMKEHUA:

&1 Ta7b a-1, 2) (@+3) x2-4 2 .
a-b ra @ " 2x-4 3x+9 (x+8)-(x+2)
2
)(.'I—5) .y2-36. 2 _— n® +2nc 5n+15 n-2c,
2y+12 2y-10 (y-5)-(x+6)’ n+3 p2_4c2 n
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40.11. BeimosnHuTe AefiCTBUA:

& a®-1 a®-a+1

2
mx® —my® 3m+12
1)—-—:(x—y); 2) . »(a+l);
2m+8  my+mx a® +1 a® +2a+1
+ P - b -8  b+3
g) XWX "W o, 9 —
22 —2xy+y? Tx+Ty b2 -9 b’ +2b+4
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