YMK

Kotpoabhsbie padotsl. [Ipeamer: Aaredpa 8 kiacc

Anrebpa : 8 kiacc : yueOHUK [T ydamuxcs o0mieodpa3oBarenbHbIX opranuzanuii / A.I'. Mep3isk,
B.b. Iononckuii, M.C. fAxup. — M. : Benrana-I'pad

Bxoanasi KOHTpPOJILHast padoTa

Buna: craprosas

TpeGoBaHus K yPOBHIO I0JITOTOBKH 00YYarOIIUXCS
Pacnio3naBate MOHATHS: HATYpaJIbHOE YHCIO, LEJI0E YHUCIO0, OOBIKHOBEHHAs ApoOb,
JecaTu4Has ApoOb, cMellaHHasi ApoOb, pallMOHAILHOE YMCIIO; PABEHCTBO, YHCIOBOE

PaBCHCTBO, YPABHCHUEC, KOPCHb YPABHCHUA, PCUICHUC YPABHCHUA.

BEIIONTHATE HECIOXKHBIE HpCO6p330BaHI/I$I JJIA BBIYUCICHUA 3HAUYEHUN YHCIOBBIX

BBIpa)KeHHfI, coacpKarX CTEIICHU C HATYpaJIbHBIM IIOKA3aTCJIEM

BbInonHATE HECIOXKHBIE MPEeoOpa3oBaHUs LETBIX BBIPAKECHUN: pacKpbIBaTh CKOOKH,

IPUBOIUTH TIO0OHBIE CIIaraeMbIe;

Hcnonb3oBate GOpMYyNBl COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyYMMBbI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIIPOIICHUS BEIYMCICHUM 3HAYCHUIN BBIPAXKEHUI;

ONpCACIIATL ITOJIOXKCHHUC TOYKH II0 €€ KOOpJAHMHATaM, KOOPAHHATBI TOYKHU IIO €€ ITOJIOKCHHIO

Ha KOOPJMHATHOM TUIOCKOCTH;
CTPOUTH TpaduK TUHEUHON QYHKINU;
pelaTh CUCTEMbl HECIIOKHBIX TMHEHHBIX YPaBHEHUH.

CTpyKTypa KOHTPOJIbHOH padoThl
Ha BrInonHeHne paboThl OTBOAUTCS 45 MUHYT

Ne IIpoBepsiemMbie 3JIeMEHThI COAePKAHUA YpoBeHnnb 0aJLIbI
3ajaHus 3alaHus
1. | Apudmernueckue n1eHCTBHS C OOBIKHOBEHHBIMU U bazoBsrit 1
JECATUIHBIMH JPOOSIMHU
2. | IIpeoOpa3oBaHus BRIpAXKEHUI, COJIEPIKAIINX CTEHICHH C bazoBebrit 1
HATypaJIbHBIM ITOKa3aTelIeM.
3. | Pemenue nuHeiHbIX ypaBHEHUN ba3zoBblit 1
4. | I'paduk pyHKIUY. ba3zoBbrit 1
5. | Pemenue cucteMbl ypaBHEHHI bazoBbiii 1
6. | PasnoxxeHre MHOTOWIEHa HA MHOXKUATEIN ba3zoBbrit 1
7. | Pa3noxeHne MHOro4ieHa Ha MHOXKUTEITH ba3zoBsrit 1
8. | Ilpumenenue popmyn cCOKPAUWEHHO20 YMHONCEHUSL bazoBbiii 1
9. | Ilpumenenue popmyn cOKpaujeHHo20 YMHONCEHUS basoBbIit 1
10 Pemenne kBaapaTHBIX ypaBHEHUN: paznoocenue Ha mHoxcumenu | IloBbiennsl| 1
11 Pemenue TeKCTOBBIX 3a/1a4 apu(METHYECKIM CIIOCOOOM. [ToBbrmieHHs!| 1
6 4
1) Berancnure: - 7 ? 4,2+25-4 g
2) 3;°-|;EI|535
321
3) Pemute ypaBHeHue:
8(3—2x) —3(2x +5) = 13(x -2)
4) Haiiute KOOPIUHATHI TOUKH TIepeceueHIsl IpapMKOB JIMHEUHBIX QYHKIHI: Y= X + 2

ny=2x-1




5) Pemure cuctemy :

Paznoxure Ha
MHOXHUTETH: 6) 121 —

16x2;
7) 45 — 30x+
5%,
Ypocrure:

8) (x-6)%- 12x  9) (4x-3y)*- (2x+y)(3x-

9y). 10)Pemure ypaBHEeHuUE:

x3+3x>+6x+18=0

11)Haiigure yeThipe MOCIEI0BATEIbHBIX YHCIIa TAKHX, YTO IPOM3BEICHUE TPETHETO U YETBEPTOTO U3
3THX 4MCell Ha 2 O0Jbllle NMPOU3BEAEHUS IEPBOTO U BTOPOTO.

Ikana nepeBoa NepBUYHOI0 0AJ1J1a 32 BbINOJTHEHHE KOHTPOJILHOI padoThl B 0TMETKY
10 NATHOAILHOM IIKAJIE.

[epBuunbIit Oan 0-4 °o—7 8-10 11

OrMmerka 2 3 4 5

KonTtpouabnas pa6ora Ne 1 no reme «OCHOBHOe cBOIICTBO paliuoHaIbHOI Apodu. CioxxkeHue u
BbIYHTaHHE PAIIMOHAJIBHBIX Apo0eiD)

Bua: texymas
TpeOoBaHus K yPOBHIO IOJIOTOBKH y4YaIlUXCs
Pacnosnasams 1enpie panioHaabHbIE BRIPAXKEHUSI, JPOOHbBIE palliOHAIbHBIE BBIPAXKEHUS, IPUBOANUTD
IIPUMEPHI TAKUX BBIPAKEHUMH.
Dopmynuposamu:
onpedenenus: PAlMOHAIBHOTO BBIPAXKEHHUS, TOMYCTUMbIX 3HaUEHUI TepeMEHHOMN, TOXXKIECTBEHHO PABHBIX
BBIPAKEHUH, TOXKIECTBA,
npasuna: CloKEHUs, BBIYUTaHUS
Henab: npoBepuTh yMeHUE NPe0OpPa30BbIBaTh CTENEHH, IPOOH, TPUBOIUTH JABE U TPU IPOOH K
HalMEHbLIEMY 00IIeMy 3HaMEHaTellt0, I0Ka3bIBaTh TOXK/AECTBA C are0pandecKUMU ApoOsSMH, CKIIa/IbIBATh
U BBIYMTATh ajnre60pandeckue Apoou.
IInanupyemMble pe3yJbTaThl:
IIpenmerHble: - 3HaTH OCHOBHOE CBOMCTBO aJireOpandeckoi Apodu, METO T pelIeH s 3aay C
HCIOJIb30BAaHUEM MaTEeMAaTUYECKOTO MOJIEJIMPOBAHUS; YMETh IPUMEHSATh OCHOBHOE CBOMCTBO JpOOH ISt
npeoOpa3oBaHus ApoOei, BBITOIHATh CI0OXKEHHUE M BEIUNTAHHE C aJreOpandyecKuMu JIpOOsIMH.
JInunocTHBIE: - HOpPMUPOBAHHE OTBETCTBEHHOTO OTHOIICHHUS K YCHEITHONW y4eOHOM e TeIbHOCTH.
PerynsTuBHBIE — CTaBUTH LIEJH, IUIAHUPOBATH CBOIO JESATEILHOCTD, IPOTHO3UPOBATh U OLIEHUBATh
pe3yJbTarT;
ITo3HaBaTeIbHBIE — AaHAIM3UPOBATH U3BECTHYIO HH(OPMAIIHIO, PELIaTh 33Jaud OT POCTOTO K CI0KHOMY.
CTpyKTypa KOHTPOJIbHOI padoThl
Ha BeimonHenne paboTsl OTBOAUTCS 45 MUHYT.

Ne IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS Yposenb | Oau
3ajaHus 3aaHus JIBI
1 Honycmumvie 3nauenus nepemerHbvix 6 OpoOHO-PaAYUOHANbHBIX basoBblit 1
BbIPANCCHUSIX.
2 Coxpawenue ancebpauyeckux opooet bazoBerit 1
3 eticmeus ¢ aneebpauyeckumu OpooOAMU. CIOHCEHUE, BbIUUMAHUE bazoBbIii 1
4 eticmeus ¢ aneebpauyeckumu OpooOAMU. CIOHCEHUE, bIUUMAHUE bazoBbIii 1




5 Buiuucnenue 3nauenus aﬂee6paut¢ea<020 BbIPAINCEHUA

bazosriit

6 Ynpowenue svipasicenuti, nocmpoenue c umenue epaguxa ypaeneHus bazoBbrit

Conep:kaHue KOHTPOJILHOH padoThI

Bapuanrt 1
1. Ilpu Kakux 3HAYEHUAX IEPEMEHHOU UMEET CMBICI BBIPAKEHUE
2. Cokparure apo0s:
l) IOmangl 2) l4xy—21y 3) m?—9, 4) a‘—12a+36
15m*n?’ 7xy 2m+6’ 36—a?
3. BbINOJIHUTE BEIYUTAHUE:
y—8 3-—4y b b*?
1) s
2y ¥y b+1 b2-1
7 56 1522
2) - — ; 4) 3x — .
) a a?+8a’ ) Sx+2
4. Yopoctute BbIpaKeHUE:
) a+9 a+3 n 13 ) 4b3+8b 2b*
3a+9 3a-9 a?-9 b3-8  b242b+4’
a—3b ¥
5. U3BecTtHO, 4TO — 4. HaiiaguTe 3HaYCHUE BBIPAKECHUS:
a 4a+5b
1) —; 2 .
) % )2t
. 4x?-3x x%?-4
6. [Toctpoiite rpadux byHKIMH Y = —
X X
Bapuanr 2
1. Ilpu KakuX 3HAYEHUSAX IEPEMEHHOU UMEET CMBICI BBIPAKECHUE
2. Cokparure apo0s:
14a®b* 12xy—3x yi—4 16—x?
1) ——; 2) ——; 3) —; 4) ——.
35a?p3 3xy 3y+6 x24+8x+16
3. BoINoJIHUTE BHIYUTAHUE:
1) x=3 7-x ) a? a
3x2 x3 ! a?—-25 5’
36 12 20x?
a“+3a a 4x-7
4. Yopoctute BbIpaKeHUE:
) a+12 a+4 + 19 ) 8a®+36a 4a?
4a+16 4a—-16 a?-16' a?+27  a?-3a+9
x+2y o
5. U3BecTHO, 4TO = 5. Haiiaure 3HaueHNE BBIPAKCHUS:
y
v 3x+y
1) =; 2) :
x y
. x?—25  2x°+6x
6. [locTpoiite rpadux GyHKINH ¥ = =~ .
- X
Bapuant 3
1. TIpu kakux 3HaYCHUSX IEPEMEHHON UMEET CMBICI BBIPAXKECHHUE

4,
x—3

5 o

—7?
y+7




2. Cokparure 1poOb:

) 15x7y® 2) 18ab—6b 3) a’-1, 4) x2—16x+64
55x%y6’ 6ab '’ 3a+3’ 64—x2
3. BeImoaHNUTE BEIUNTAHHE:
a-5 1-a x? x
— 3) ——
5a3 at x2—49  x+7
9 18 21p?
2) - — ; 4)7b — .
) a a?+2a’ ) 3b+4
4. YupocTuTe BhIpaKEHUE:
a—18 a—6 50 6c3+3¢ 3c?
1) — ; 2) — .
2a-12 2a+12 a?-36 c3-1  c2+c+1
m+3n

5. I3BecTHO, UTO

1) Z; 2) =2

= 2. HaiiguTe 3HaUYeHNE BBIPOKCHUS:

2x%2+5x  x%2-9

6. [locTpoiite rpadux hyHKIMH Y = —

x x-3°
Bapuant 4
. 5
1. TIpu xakuX 3HAYCHUSX IEPEMEHHON UMEET CMBICI BBIPAXKCHHUE — ?
e
2. Cokparure apoos:
) 26a°b? 2) 10mn—25n ) x2-16, 4) x?—18x+81
39a’p*’ smn ' 2x+8"’ 81—x2
3. BBINIOJIHUTE BBIYUTAHHE:
3-2y y-12 y y?
l) 2 ; 3) T2 )
¥y 6y y—10 y2-—100
20 4 12¢2
2 - —; 4 — 6¢C.
) a?+5a a’ ) 2c—3
4. YopocTtute BbIpaKeHUE:
1) a—15 a—5 30 2) 8a3+100a 4a?
4a—-20 4a+20 a2-25 a3+125 a?-5a+25

k—2 .
5. U3BectHO, uT0 —— = 3. HailiguTe 3HaUueHNE BBIPAKCHHUS:
P

6p—T7k
1) E; 2) pp :

x?-36 3x%+2x
x+6 x :

6. ITocTpoiite rpaduk pyHKIUU y =

IIxaja nepeBoaa NnepBUYHOrO 6aJlj1a 3a BbINOJIHEHHE KOHTPOJIbHOI padoThl B 0TMETKY
N0 NATHOAILHOM IIKaJIe!

[TepBuuHbIi Oan 0-6 7-10 11-13 14-15

OrmMmeTrka 2 3 4 5

KonTpoabHas padora Ne 2 mo Teme: «YMHOKEeHNE U JieJIeHHE PAIIMOHAJIBHBIX Po0eii.
ToxaecTBeHHBbIE NIPEO0OPA30BAHUA PALIMOHAJIBHBIX BbIPAKEHH D)

Buna: texymas

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4YaIOIINXCS



Pacnosnaseams 1ienbie paliioHaIbHbIC BEIPAKCHHSI, IPOOHBIC pallMOHALHBIC BRIPAKEHUS, PUBOAUTD
MIPUMEPBI TAKUX BBIPAKEHUU.

Dopmynuposamy:

onpeodenieHus: pauoOHAIbHOTO BBIPAXKEHUS, JOMYCTUMBIX 3HAUCHUH MepEeMEHHOM, TOXKIECTBEHHO PABHBIX
BBIPAXKEHHUI, TOK/IECTBA,

npasuia: yMHOXKEHUS, IeJIeHusl IpoOeil, BO3BeIeHUs ApOOU B CTEIICHb;
IIpumensams OCHOBHOE CBOWCTBO PAallMOHATBHOM JpoOHU AJIsi COKpAIeHHUs U IpeoOpa3oBaHus
npobeit. [IpuBoauTh podu k HOBOMY (00I1IeMy) 3HaMeHaTen0. HaxoauTh mpou3BeieHue u
94acTHOE JApo0eil. BBIMOIHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs pAllMOHAIBHBIX BHIPAKCHUH.

Heab: mpoBepuTh yMeHUE MpeoOpa3oBbIBATh IPOOH, MPUBOAUTH ABE U TPHU IPOOH K
HaMMEHBLIEMY 00IIeMy 3HaMEHATEITI0, JTI0Ka3bIBaTh TOXK/IECTBA C AJIreOpandecKuMU APOOsSMHU,
YMHOaTh U JISIUTh ajaredpandeckue Apoou.

I[Inanupyemble pe3yJbTaThl:
IIpenmerHble:

- 3HaTh OCHOBHOE CBOMCTBO ajredpandeckoi qpodu, METO I pelIeHus 33/1a4 ¢ UCTIOIb30BaHUEM
MaTEMaTHYECKOr0 MOJICTUPOBAHUS; YMETh IPUMEHATH OCHOBHOE CBOMCTBO JIPOOH ISt
npeoOpa3oBaHus APoOEH, BBIMOIHATH CJI0XKEHNUE, BHIYUTAHHE, YMHOKEHHE U JICTICHUE C
anre0panvIecKuMu IpOOsSMH.

JIMYHOCTHBIE:

- (popmupoBaHUE OTBETCTBEHHOTO OTHOUICHHSI K YCIICIIHON Y4eOHO 1eATebHOCTH.
PeryasituBHbie
— CTaBUTH LIETIH, IJIAHUPOBATH CBOIO JESATEIBHOCTD, IPOTHO3UPOBATH U OLIECHUBATH
pe3yibTar;

[Ho3HaBaTe/bHbIC
— aHAJIM3MPOBATh U3BECTHYIO MHPOPMALIUIO, PEIIaTh 3a/1a41 OT IPOCTOTO K CI0KHOMY.

Ha Beimonnenue paboTsl OTBOAUTCS 45 MUHYT.

ConepxaHue KOHTPOJIbHOI PadoThI

Bapuanrt 1
1. BreIimosaHuTe IeiCcTBUA:
a’b 16¢ 6a—6b 4c®
1) ——; 3) ' ;
12¢ ab? c2 al—p2
28a 5x—10 x%—4
2) Z==:(4ac): 4 : .
) c3 ( ); }2x+3 4x+6
2. YOpocTHUTE BBIPAKECHUE:
) b+6 90 a-8 a+8\  1é6a
1)_—_-2, ) —— )
b—3 2b—6 bZ+6b a+8 a-8 64—a
m m+4 3Im+8 4
3. JIoOKaXXuTe TOXKACCTBO — : = .
m2—16m+64 m2—64 m2—64 m—8

9 . 3
4. VI3BecTHO, uto X2 + = 55. HaiinmuTe 3HaYCHHE BBIPAKECHUS X — =

Bapuant 2
1. BeImosaaure IeiUCcTBUA:
25x%p  y® 7x+7y  6a®
1) ' ) 3) —
y3 15x8 at x2—y2
30m? 4a?2-1 6a+3
2) —:(6m'’n?); 4) : .
n 4a—-12 a-—3
2. YOpocTHUTE BBIPAKECHUE:
) 3a a+2 96 2) (a+7 a—7)_ l4a
a—4 2a—-8 a?+2a’ a-7 a+7/) 49—q2°



2x+5 x+3 ) o x*—6 _ x—2
T xF-4x x+2

. KaKUTE TOXK TB (;t -
3. Aoxa © TOMACCTBO Z+4x+4 x%42x

25 . 5
4. V3BecTHO, uTO X2 + — = 54. Haijure 3HaYeHne BEIpAKEHHS X + —.
X X

Bapuanrt 3

1. BreimomaNUTE NENCTBUS:
14m*e n3 8m+8n S5al?

1 - 3 -
) nsé 35mes’ } a’ mZ-n?’
36x? 6 3x—15 x*-25
2) —:(9x°y); 4) : .
v x+4  3a+12
2. YOpOCTHTE BBIPAKECHUE:
7c c—8 84 a—2 at? 2a
Do e ; 2) ( - ) : :
c+2 3c+6 ¢2-8¢ at+?2 a—2 4—a?
2y+1 -2 2+6 -3
3. JIOKa)KUTE TOXKIECTBO ( Y - ) : 2 ==
yZ+6y+9  y2+3y yi-9y  y+3

1 . 1
4. 13BeCcTHO, UTO 16x2% + i 89. Haiinute 3Ha4eHUE BhIpaKEHUS 4X — "

Bapuanr 4
1. BemmoaHUTE NEiCTBUA:
24h2cl a’ . 3 9q+9b 3c1? .
l) at 16bc3’ ) cb laz—sz
40b 5 9. 5x+35 x%—49
2) o :(8b7c%); R Ry
2. YIIpoCTUTE BBIPAKEHHUE:
3x . x+3 . 450 ] 2 (a—S_a+5): sa
)x—5 6x—30 x2+3x’ ) a+5 a-b 25—a?’
3. JIokaKHUTE TOXKIECCTBO ( 2 — a+4): az _ 2 .
a?—2a+1 a?-1 az—1 1-a

1 . 1
4. U3BecTHO, uto 36x% + ol 13. Hailigute 3HaueHue BeIpakeHUs b6Xx + "

KonTposbHnas pabora Ne 3 nmo treme «PannonanbHbie ypapHeHHsA. CTeneHb ¢ HeJbIM OTPHLIATEIbHBIM

k
nokasarejieM. @yHkuus y = ; nee rpagpux»»

Buna: texymas

TpeGoBaHNs K YPOBHIO NOATOTOBKHU 00Yy4aIOIIUXCH

Pacnosznasams nienpie palmoHaIbHBIE BRIPAKEHUS, TPOOHBIE palluOHATIBLHBIC BRIPAKEHUS, TPUBOIUTD
MIPUMEPBI TAKUX BBIPAXKEHUII.

Dopmynuposamy:

onpeoeneHus: PAIIAOHATBHOTO BBIPAXKESHHUS, TOMMYCTUMBIX 3HAUCHUN TIEPEMEHHOM, TOKIECTBEHHO PABHBIX
BBIPOKECHHH, TOXKICCTBA, PABHOCWIIBHBIX YPaBHEHUMN, PAIMOHAILHOTO YPaBHEHUS, CTENIEHU C HYJIEBBIM
MOKa3areseM, CTENEeHH C IETbIM OTPHUIATeIbHBIM MTOKa3aTeleM, CTaHAapTHOTO BUJIA YKcia, 00paTHOU
MPOTIOPITMOHATBHOCTH;

ceoticmea: OCHOBHOE CBOWCTBO pallMOHAILHOW IPOOH, CBOMCTBA CTEIIEHU C LIETBIM MTOKA3aTeIeM,

. k.
ypaBHEHUH, QYHKIUH Y =—;
n

npasuia: CIOKEHUs, BBIYUTAHUS, YMHOXKEHUS, IeJIeHUs 1poOeil, Bo3Be/leHus ApoOU B CTENEHb; YCIOBHE
paBeHcTBa IpOOH HYIIIO.



/Jloka3vieams CBOMCTBA CTENEHHU C LIEJIBIM ITI0KA3aTENEM.

Onucvleams rpadUUECKU METOJ] PEIICHUS YPaBHEHUN ¢ OHOU MTepEMEHHOM.

Ipumensms OCHOBHOE CBOMCTBO pallMOHAILHOM IPOOH 7Sl COKpAICHHSI U IPE0OPa30oBaHUsI TPOOCH.
[TpuBoauTH APOOH K HOBOMY (00IIEMY) 3HaMeHaTem0. HaxoauTs cyMMy, pa3HOCTh, IPOU3BEACHHUE U
JacTHOE Ipo0eil. BBIMOIHATE TOXKIECTBEHHBIC IPEOOPA30BAHUS PALIMOHAIBLHBIX BBIPAXKCHHH.
Pewamy ypaBHEeHUs ¢ mepeMeHHOM B 3HaMeHaTese Ipoou.

Ipumensmos CBONCTBA CTETICHU C IEIBIM MTOKa3aTeIeM JUIsl MpeoOpa30oBaHus BRIPAKCHUH.
3anucvieamp yncia B CTAaHIaPTHOM BUJIE.

k
Buvinoansams nocrpoenue u ureHue rpadpuka GyHKIUU y = —
n

Leab: mpoBepuTh yMEHUE pelIaTh MPOCTEUIITNE TPOOHBIC PAIIMOHAIBHEIC YPABHCHHSI,
3aMUChIBaTh YUCIIO B CTAHAAPTHOM BH/JIE, CBOMCTBA CTEIIEHH C IIEJIBIM MTOKa3aTEIIeM.
I[lnanupyemMsble pe3yabTaThbl:
IIpenmerHble:

- 3HaTh AJITOPUTM PEIICHUS IPOOHBIX PAIIMOHAIBHBIX YPAaBHEHUH.
JINYHOCTHBIE:

- (opmupoBaHUE OTBETCTBEHHOTO OTHOIICHHSI K YCIICIITHON Y4eOHOM 1eATeThHOCTH.
PeryasitTuBHbie

— CTaBUTH LIEJH, TUTAHUPOBATH CBOIO JIEATEIbHOCTh, IPOTrHO3UPOBATh U OLICHUBATh
pe3ynbTarT;
Ilo3HaBaTeIbHbIE
— aHAJM3UPOBATh U3BECTHYIO MH(OPMALINIO, PEIlIaTh 337]a4i OT MIPOCTOTO K CIOKHOMY.

Ha BrimonHenne paboThl 0TBOAUTCS 45 MUHYT.
ConepxaHue KOHTPOJIbHOI PadoThI

Bapuanr 1

1. Pemmure ypaBHEHueE:
l) 5x—2 _ x—18 ~ 0; 2 x4 ~0

x—3 x—3 x+2 x%4+2x
2. 3anuIIUTe B CTAHIAPTHOM BHJIE YUCIIO:
1) 324000; 2) 0,0042.
3. [IpeacraBpTe B BUJIE CTENIEHU C OCHOBAHUEM d BBIpa)KEHUE:
1) a®-a'f; 2) a a7 3) (a 8)3-al®

4. Vupocrure Boipaxenne 0,3m 2n" 10 - 1,3m " n'>,
5. HaitauTe 3HaueHNE BBIPAKCHUS:
-1 —5.99—9
5 a1t 117511
1) 4 +(3) ; 2) “—
3 4,6\ ° 21,102
6. [IpeoOpa3yiiTe BeIpakeHne (;a b ) +(—=7a“b*")"“ Ttak, 4TOOBI OHO HE COJIEPIKAIIO

CTEIEHEH C OTPHIATEILHBIMH TIOKA3aTEIIMH.
7. Berancnure:

- —4.99-3
1) (125-572)*- (257374 gy Lo f827

645
6
8. Pemute rpaduuecku ypaBHEHUE =X 5.
9. IMopsiok uncna a paBeH —4, a MOPAAOK ynciaa D pasen 5. KakuM MOXeET ObITh MOPSIOK

3HAUYCHU BBIPAKCHUSA:

1) ab; 2) 10a + b?



Bapuant 2

1. Pemmre ypaBHEHue:
l) E-x—?'__:[]; Z}L—

x—2 x—2 x+6
2. 3anuimre B CTaHIApTHOM BHC YHUCJIO.

1) 275000; 2) 0,0028.

36

x2+6x

3. HpCIICTaBBTe B BHAC CTCIICHHU C OCHOBAHHUCM b BBIPAKCHUC!

1) b~% - b*; 2) b%:b77;
4. YrpocTuTte BoIpakeHHe 0,4a'*b~%-1,6a
5. Haitaure 3HaueHNE BBIPOKCHUS:

1) 372 + (ﬁ)_l; 2y B3

5 13-14
6. IIpeo6pa3yiiTe BeIpakeHHe (— ga_é'b_z)

CTEIEHEN ¢ OTPHULATCIIBHBIMHU ITOKA3aTCILIMU

7. Beruncnure:
1) (343-775)°-(4972)7% 2)

8
8. Pemute rpaduuecku ypaBHEHUE =X

3) (b—S}—Z .p~8

—Sbl?'

-3
- (3a*b®)™? Tak, 4TOGHI OHO HE COIEPIKAIO

100~7-10000~6
100012

— 6.

9. [lopsimok unciaa M paBeH —2, a MOPSAIOK yKcia N paBeH 3. Kakum MoOKeT ObITh TOPSIIOK

SHAYCHUS BbIPAKCHUS:

1) mn; 2) m +0,1n?
Bapwuant 3
1. Pemute ypaBHEHHE:
7x+l  x—11 x4
1) x+4  x+a 2) x=7 x?-Tx

2. 3anuImMTe B CTaHAAPTHOM BH/JIE YHUCTIO:

1) 419000; 2) 0,0051.

3. HpCIICTaBBTe B BUJIC CTCIICHU C OCHOBAHHUEM C BBIPAXKCHHC:!

1) c8-c8; 2) ¢ c3; 3) (c™*

4. Yrpoctute Boipaxkenue 0,6b1%¢78-1,4b~

5. HaiimuTe 3HaueHne BbIPAKEHHUS:
-1 —7.q7-9
_ 10 177717
1) 572+ (—3 ) ; 2)

1715
. 3 -8,-7
6. [IpeoOpa3yiiTe BbIpakeHHE (Ea b )

CTENEHEN C OTPULIATEIbHBIMU MTOKA3ATEISIMU
7. Beruucnure:

1) (8-277)°-(1287%)7; 2)

)4 18
5014

3
- (—5a®b'?)™2 tak, 4TOOBI OHO HE COIEPIKAIIO

625722574
125-°

6
8. Pemute rpaduuecku ypaBHEHUE - 7 —x.

9. IMopsimok uncna b paBen 6, a mMOPSIOK U
3HAYCHHS BBIPAKEHUS:

ucina C paBeH —35. Kakum mMoxeT ObITH IOPSIOK



1) bc; 2) 0,1b +c?

Bapuanr 4
1. Pemure ypaBHEHHE:!
8x+14 x—7 x 9
) x+5 _EZU; 2 E_xz—&rzn
2. 3anumImMTe B CTAaHIAPTHOM BHJIE YUCJIO:
1) 563000; 2) 0,0074.
3. [IpencraBpTe B BUJE CTENEHU C OCHOBAHUEM M BEIPAKCHHE:
1)m~*-m’; 2)m 3:m™5; 3)(m ) 3-m 2

4. Vupocture Bolpaxenne 0,7x 2y18.11x13y712,
5. Haitaure 3HaueHNE BBIPOKCHUS:

-1 -6 —-12
—2 12 . 147°-14
1) 2 +(7) ; 2)

. 5 g, 5\ ° _
6. IIpeo6pa3yiiTe BeIpakeHHeE (—ga °b 5) - (6a*°b®) ™2 Tak, 4TOOBI OHO HE COLEPIKAIO

CTEIEHEU ¢ OTpHULOATCIIBHBIMHU IIOKA3aTCILIMU.

7. Beruucnure:
—3.97-5
1) (64-477)2- (167173 2y S 27

g—12
8
8. Pemute rpaduuecku ypaBHEHUE LT 9 —x.

9. ITopsinok uncina a paBeH 4, a MOpsJIOK unciaa b paBen —3. Kakum MoXeT ObITh MTOPSJIOK
3HAYCHUS BHIPAKEHUS:

1) ab; 2) a + 10b?

KonTtpoabHas padora Ne 4 no teme: «KBagpaTHbie KOpHI»

Bua: texkymas
TpeGoBaHusi K YPOBHIO [TOITOTOBKU Y4YaIIuXxcs
Onucvléams: TOHATHE MHOXKECTBA, HJIEMEHTAa MHOXKECTBA, CIIOCOOBI 331aHUsI MHOXKECTB; MHOXKECTBO
HaTypaJbHBIX YMCEJ, MHOYKECTBO LENBIX YHCEI, MHOKECTBO PALlMOHAIBHBIX YUCEIl, MHOXKECTBO
JeMCTBUTENBHBIX YUCEI U CBA3U MEKIY 3THUMH YHCIOBBIMH MHOXKECTBAMM; CBSA3b MEX]ly O€CKOHEUHBIMU
JECSTUYHBIMU IpOOSIMU U pallMOHAIbHBIMU, HPPALIMOHATIBHBIMU YHCIIAMHU.
Pacnosnasams pannoHanbpHble U UppalMoOHaIbHbIE yncia. [[puBoauTe IpUMepsl pallMOHAIBHBIX YHCET U
VPPALMOHAIBHBIX YUCE.
3anucvisame ¢ IOMOLIBbIO POPMYJI CBOWCTBA IEHCTBUI C IEHCTBUTENBHBIMUA YHCIAMU.
Dopmynuposamy:
onpedenenus: KBaJpaTHOrO KOPHS U3 YUCIIA, apU(PMETHIECKOr0 KBaIpaTHOTO KOPHS U3 YHCIIA, PAaBHBIX
MHO’KECTB, IIOJJMHOKECTBA, IEPECEUEHUSI MHOKECTB, 00BbETNHEHUS MHOKECTB;

ceolicmea: GyHKIAN Y = X°, apuMETHIECKOro KBaJPaTHOro KOPHS, GyHKIMK Y = /X .
Hoxazvieamsb CBOWCTBA apU(PMETHUECKOTO KBAIPATHOTO KOPHSL.

Cmpoump rpaduxu GyHKIHA Y = X2 1 Y = \/; :
[TpyMeHsTh MOHATHE apUPMETHUECKOT0 KBaIPaTHOTO KOPHS /ISl BHIYMCIICHUS 3HAUEHUN BbIPaXKEHUI.
Ynpowamo BeIpakenus. Pemars ypaBHEHHUs.
CpaBHUBATh 3HAYECHUSI BBIPAKEHUM.
BrimonusaTe npeobpazoBaHue BhIPAXKEHUN €
IIPUMEHEHUEM BBIHECEHUS MHOKUTENS U3-T10]
3HaKa KOpHs, BHECEHHE MHOXUTEIS MO 3HAK



KOpHsI. BBITIOHATE 0CBOOOKICHHE OT

HWPPAIMOHAILHOCTH B 3HAMEHATEIE JpOo0H,

aHaJIN3 COOTHOUIEHUHN MEXKI1Yy YHCIIOBBIMU

MHOKECTBaMH 1 UX JIEMEHTaMHU
Heab: [IpoKOHTPOIMPOBATH YMEHUS TIPEOOPA3OBLIBATH BHIPAKEHUS, COJCPIKAIINE KOPHH, BHITIOIHATh
JIEHCTBUSI C KOPHSMH, BBIYUCIISTh 3HaUYE€HNE KBAAPATHBIX KOPHEH, TPeoOpa30BhIBATh BHIPAKCHUS C
KOPHSIMH, UCTIOJIB3YS (DOPMYIIBI COKPAIIIEHHOTO YMHOKCHHSL.
Ilnanupyemblie pe3yabTaThbl:
IIpeamerHbIe:

- 3HATh TIOHATHE «KBAJAPATHBIA KOPEHBY», OCHOBHBIC CBOMCTBA KBAaIPATHBIX KOPHEH, CIIOCOOBI
BBIYMCIICHUM KBaJIpaTHBIX KOPHEN
JIM4yHOCTHBIE:

(hopMHUPOBaHHE OTBETCTBEHHOT'O OTHOIICHUS K YCTICITHOW YUeOHOU e TEIIbHOCTH.

PeryasitTuBHbIe

— CTaBUTh LEJIH, ITIAHUPOBATH CBOIO JIESITEIBHOCTD, OCYIIECTBISATh CAMOKOHTPOJb U
CaMOOIICHKY, IPOTHO3UPOBATh U OLICHUBATh PE3YJIbTAT;
KoMmyHnkaTuBHbIE
- YMETh aprYMEHTUPOBATh CBOW MBICIIH
ITo3naBaTeibHBIE

— yMeTb paboTaTh M0 MpaBUITy, AITOPUTMY, aHAIIOTUH, TPOTHO3UPOBATH, AHAITU3UPOBATH,
KOHIIEHTPUPOBATh BHUMAHUE HA [JIaBHOM.

Ha Beimonnenue paboTsl OTBOAUTCS 45 MUHYT.

Conep:kanue KOHTPOJBLHOH padoThI

KonTtpouabHnas pa6ora Ne 4 no reme «KBagpaTHbie KOpHI»
Bapuanr 1
1. Haiimute nepeceuenne u oobennuenne MHOxecTB A u B, rme A — MHOXxecTBO aenuteneit uucna 20, B —
MHOKECTBO JICIIUTENICH uncia 64.
2. Haligute 3HaueHue BbIPAXKECHUS:

1) 0,8v400 + > /49; 3) V36 2%;
2) V0,36 - 16 HETTFE
J
3. Pemnte ypaBHeHue:
1) x*=3; 2)x¢=-09; 3) vx = 25; 4) \Jx=—4.
4. Yrpoctute BbIpakeHUE:
1) 5vZ — 4v8 + 3v3Z; 3) (v7-3)
2) (W75 —V12)v/3; 4) (V5 + 2v2) (/5 — 2v/2).
5. CpaBHHTE uncna:
1) 3v5 u 5vZ; 2)4\E i =V150.
6. Cokpature 1po0b:
x-9 5+245, a-1
1) Vx+3’ 2) V5 )m
7. OcBOOOIUTECH OT UPPAMOHATFHOCTH B 3HAMEHATENIE IPOOH:
10 18
1) 35 ) Vi3+2©
8. BriHECHMTE MHOKUTEIb U3-T10]1 3HAKA KOPHS:
1) V3a?, ecrm a < 0; 3) V—all;
2) V27m#; 4) V—m>n1® ecrmn>0.
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9. YIpocTuTe BhIpasKeHUE J(?» — \@)2 + J(l — x@)z.

Bapuant 2
1. Haiimute nepeceduenne u oobennuenne MHOXeCTB A u B, rme A — MHOXecTBO aenuteneit uucna 54, B —
MHOYKECTBO JEJIUTEIEN uncia 63.
2. Halinute 3Hau€HUE BBIPAKCHUS:

1) 0,5v8100 — - V64 ; 3)/56 - 22;
. . ) _\,"'ﬁ
2) /0,49 - 25; HVIE -2 -2,

v
3. Pemute ypaBHEeHuUE:

1) x4 = 11; 2) X2 = — 49; 3) vx = 81; 4) yx=-1.
4. YpocTuTe BhIpaXKECHUE:
2
1) 24/3 + 5V12 — 3v27; 3) (v5-2)7;
2) (V32 —V8)VZ; 4) (V6 + 4v3) (6 — 4v/3).
5. CpaBHuTE yKcha:
1) 3v7 u4V6; 2) S\E n ~V140.
6. Cokpatute 1po0b:
c—36 T+3+7, b-4
1) Ve—6' 2) N 3) b+ab+4’
7. OcBoOoAMTECH OT UPPALMOHAILHOCTH B 3HAMEHATENE JPOOH:
12 18
) 73’ ) 7+
8. BeiHecHTE MHOXKUTEIND U3-TIOJ 3HAKa KOPHS:
1) \/7y?%, ecny <O0; 3) v—b15;
2) V32a8; 4) J—x*y? ecim x> 0.

9. YipocTuTe BhIpaKCHUE J(5 - m)z + J(?» — v’ﬁ)z

Bapuanr 3
1. Haiinure nepecevenne u oobennHenne MEOKeCcTB A u B, rme A — MHOkecTBO nenureneit yucia 40, B —
MHOKECTBO ACIUTEeIIeH uncia 32.
2. Haitnute 3Ha4eHHE BBIPAXKEHUS:

1) 0,4v2500 — 5 V81, 3) V64 - 52;
2) V0,16 - 36 4) VB VT8 - 2.
N

3. Pemnte ypaBHEHUeE:

1) x* = 13; 2) X* =~ 100; 3) vx = 36; 4) yx=-25.
4. YIpoCcTHTE BBIpaKeHHUE!

1) 6v5 +3v20 — 2/45; 3) (V6 —1)";

2) (V24 —V6)V6; 4) (3V7 —V5)(3V7 + V/5).
5. CpaBHUTE uncna:

1) 2415 u 5v3; 2) 6\]% n ~V192.
6. Cokparute apoOs:

a-16, 10+24/10, x—18/x+81
1) \,"E+4-’ ) \,"ﬁ ! ) x—81

7. OcB0oOOAMTECH OT UPPAIMOHATLHOCTH B 3HAMEHATEIEe APOOU:

11



14 6

)37 ey
8. BeiHECMTE MHOKUTEIb U3-T10]1 3HAKA KOPHS:
1) V14x2, ecu x < 0; V-3
2) V125x1?; 4) V—a’h??  ecnim b > 0.

9. YnpocTuTe BBIpakeHHe J(-‘-l — \fﬁ)z + J(S — m)z.

Bapuant 4
1. Haiinure nepecevuenne u oobenuHenne MHoxkecTB A u B, rme A — MHOokecTBO nenuteneit yucna 28, B —
MHOKECTBO ACIUTEIICH uncia 42.
2. Haiigute 3HaueHuE BBIPAKEHUSA:

1) 0,24/3600 +§«JE; 3) V5% 72;
2) V0,04 - 64; 4)VZ 50 - 22,
J

3. Pemute ypaBHEeHuUE:

1) x* = 10; 2) X2 =-81; 3) vx = 16; 4) \Jx=—-64.
4. YrpocTtute BbIpaXkeHUE:

2

1) 74/6 — 24/54 + +/96; 3) (V10 —1);

2) (V80 —\/20)v/5; 4) (6v3 +v2)(6+/3 — V2).
5. CpaBHuTE yncna:

1) 45 u 3V8; 2)7\En§v’%.
6. Cokpatute 1po0b:

x—25, 6456, c+14+/c+49

) 7= )= )

7. OcBoOoAMTECH OT UPPALIMOHATILHOCTH B 3HAMEHATEIe APOoOu:
8 12

1) BN 2) 1
8. BeiHecHTE MHOXKUTEND U3-TIOJ 3HAKa KOPHS:

1) V10¢?, ecim ¢ < 0; 3) v—x17;

2) V108al®; 4) v—b?1¢c?® ecnmc > 0.

9. YnpocTtute BeIpakeHuE J(S — ﬁ)z + J(Z — -\5)2

KonTtpoabHnas padora Ne 5 nmo reme: «KBagparnsie ypaBuenusi. Teopema Buera»
Buna: texymas
TpeGoBanusi K yPOBHIO IOJATOTOBKH YJaIIUXCs
Pacnosnasams v IpUBONTE MPUMEPHI KBaJIPaTHBIX YPAaBHEHUHN PA3JIMYHBIX BUI0B (TIOJIHBIX, HEMOJIHBIX,
NPUBEJEHHBIX ), KBaIPATHBIX TPEXUIICHOB.
Onucwviéams B 00111€M BUJIE PELICHHE HETIOJIHBIX KBaJIpaTHBIX YPaBHEHUH.
Dopmynuposamy:
onpeoeneHus: ypaBHEHUS NIEPBON CTENEHH, KBaIPATHOTO YPAaBHEHUS; KBaIpaTHOIO TPEXUIICHA,
JUCKPUMHHAHTA KBaIpaTHOTO ypaBHEHUS
Y KBaJPaTHOTO TPEXUJIEHA, KOPHS KBAJAPAaTHOTO TPEXUWIEHA; OMKBAPATHOTO YPAaBHEHMUS;
c6oticmea KBaJIpaTHOTO TPEXWIEHA;
meopemy Buera u oObpaTHyro el TeopeMy.
3anucvisams M 10Ka3bIBaTh GOPMYITy KOPHEH KBaJpaTHOrO ypaBHEeHUs. MccienoBars KOTUYECTBO KOpHEH
KBaJJPaTHOTO YPAaBHEHUS B 3aBUCUMOCTH OT 3HAKa €ro JUCKPUMHUHAHTA.
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Hoxazvieams meopemsoi: Buera (psiMyto 1 00paTHYIO), 0 pa3IoKEHUH KBaIpaTHOTO TPEXUICHA Ha
MHOKUTENH, O CBOMCTBE KBaPATHOIO TPEXWIEHA C OTPULIATEIIBHBIM IUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHOM JUIsl pELIEHNs] YpaBHEHUH.
Haxooums KOpHU KBaJpaTHBIX YpaBHEHHUH pa3nu4HbIX BUAOB. [Ipumensats Teopemy Buera n o6patnyto eit
TeopeMy. BBINIOIHATE pa3inoKeHue KBaAPAaTHOIO TPEXUIEHA HA MHOXKUTEIN. HaxonUTh KOpHU ypaBHEHUH,
KOTOpBIE CBOAATCS K KBaApaTHEIM. COCTaBIIATh KBaJIpaTHbIC YPABHEHUS U YPABHEHMS, CBOASILNECS K
KBaJPATHBIM, SBIISIOIIMECS MATEMAaTUYECKUMU MOJEIISIMU PEAIIbHBIX CUTYaALUH.
Henan: [IpoKOHTPOIMPOBATH YMEHUE pelIaTh KBAAPAaTHBIE YPABHEHUS, UCIIOIb30BaTh
teopemy Buera, pemars 3ana4u.
IInanupyemble pe3y/ibTaThI:
MpeamerHsbie:
- 3HaTh ()OPMYJIbI KOPHEH KBaJPaTHOI'O YPABHEHUS, yMETh pellaTh KBaJpaTHbIC YPABHEHUS
pasHBIMU CIIOCOOAMU, 3a/1a41 C TIOMOLIBIO KBAIPATHBIX YPaBHEHUH.
JInuHocTHBIE:
- (hopMupOBaHKE OTBETCTBEHHOTO OTHOIICHUS K YCIIITHOW y4eOHO! AEeATEIbHOCTH.
PeryasitTuBHbie
— CTaBUTH LIEJIU, IUIAHUPOBATH CBOIO JIE€ATEIBHOCTD, OCYLIECTBIIATH CAMOKOHTPOJIb U
CaMOOLICHKY, IPOrHO3UPOBAaTh U OLICHUBATh PE3YJIbTaT;
Ilo3HaBaTebHBIE
— yMeTb paboTaTh 0 MPaBUITY, AITOPUTMY, aHAJOI'MH, IPOTHO3UPOBATh, AHAIU3UPOBATH,
KOHILICHTPUPOBATh BHUMAHHE HA ITIABHOM.

Ha BrImonHeHne paboThl OTBOAUTCS 45 MUHYT.

ConepxxaHue KOHTPOJIbHOI PadoThI

KonTtpouabnas pa6ora Ne 5 no reme «KBagparubie ypaBHeHusi. Teopema Bueray

Bapuanr 1
1. Pemure ypaBHEHue:
1) 5x* — 10 = 0; 3)X* +6x—7=0; 5) x> —3x+1=0;
2) 3x% + 4x = 0; 4) 32+ Tx+2=0; 6) x> —x +3=0.
2. CocraBbTe HpI/IBe,Z[éHHOC KBaJApaTHOC YpaBHCHHUEC, CYMMaA KOpHeﬁ KOTOPOI'0 paBHAa YHUCITY 6, a IIPpOU3BCACHUC

— 4ucny 4.

3. OnHa U3 CTOPOH MPSMOYTOJbHHUKA Ha 7 cM Oosbliie aApyroi. Haiiiute cTOpoHBI NPsMOYToJbHHUKA, €CIH €T0
Ioma s paBHa 44 cM>.

4. Yucno —6 ABIsSETCS KOPHEM YpaBHEHUS 2x% + bx — 6 = 0. Haiizure BTOpPOI KOPEHb ypaBHEHUs U 3HaueHHe D.
5. TIpn KaKOM 3HaYeHHH a ypaBHeHHe 2X° + 4X + a = 0 HMeeT ¢MHCTBEHHBIH KOPEHB?

6. VI3BECTHO, 4TO X; M X; — KOpHH ypaBHenns X° — 14X + 5 = 0. He pemasi ypaBHeHHs, HaliIuTe 3HAUCHHE
BBIPAKEHHS X5 + x3.

Bapuanr 2
1. Pemure ypaBHeHue:
1) 3x* - 15=0; 3) X% +8x—9=0; 5) x* — 6x — 3 =0;
2) 4x% — Tx = 0; 4) 12x* —5x — 2 = 0; 6) x* —3x + 11 = 0.
2. CocraBbTe NpHUBEAEHHOE KBAIPaTHOE YPAaBHEHHE, CyMMa KOPHEN KOTOPOI'O paBHA YHCIy 7, a IPOU3BEACHUE

— quciy —8.

3. OnHa u3 CTOPOH NMPSAMOYTOJIBHUKA HA 5 ¢M MeHblIe Ipyroil. Haliqure cTOpOHBI NPSAMOYTONBHUKA, €CIIA €70
mIonaabs paBHa 84 oM.

4. Yucno —2 sBnseTcs KOPHEM YpPAaBHEHUS 3x? — 4x + a= 0. Haiimure BTOPOU KOPEHb YPABHEHUS U 3HAUYCHHE a.
5. Ilpn kakoM 3HaYEHUU A ypaBHEHUE 5x% + 40X + a = 0 UMeeT eIMHCTBEHHBIIT KOpeHb?
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6. M3BeCTHO, UTO X1 M X — KOPHH YpaBHEHHS x> — 8x + 11 = 0. He peliasi ypaBHEHHS, HAMAUTE 3HAYEHUE
BBLIPAKEHHUS X5 + X3,

Bapuant 3
1. Pemute ypaBHeHMeE:
1) 4x* - 12 = 0; 3) x> — 6x — 16 = 0; 5) x> —7x + 4 =0;
2) 7x% + 5x = 0; 4) 15x* — 4x — 3 = 0; 6) x° +5x + 9 =0.

2. CocTaBbTe NPUBEIEHHOE KBAJPAaTHOE YpaBHEHUE, CyMMa KOPHEH KOTOPOro paBHa uucily 4, a IpOU3BeAeHUE
— yuciy —3.

3. OnnHa U3 CTOPOH MPSIMOYTOJbHUKA Ha 3 cM Oosbine apyroi. Haiinure cTOpOHBI MPSMOYTOIbHUKA, €CITH €ro
MJI0IAIb paBHA 88 cM?.

4. Yucno —3 sBisieTcs KOpHEM ypaBHEHUS 5x% + mx — 12 = 0. Haiizute BTOPOU KOPEHb YPAaBHEHHUS U 3HAUYCHUE
m.

5. Ilpu kakoM 3Ha4YEHUU A ypaBHEHUE 3x? — 6X + a = 0 MMeeT eAMHCTBEHHBIN KOPEHb?

6. M3BeCTHO, YTO X1 M X2 — KOPHHU ypaBHEHHUS X2 + 6x — 13 = 0. He peliasi ypaBHEHUS, HAMAUTE 3HAYEHUE
BBIPAKEHHsS X5 + x3.

Bapuanr 4
1. Pemute ypaBHEHue:
1) 3x* - 18 =0; 3) x2—x—20=0; 5) x* + 6x — 2 = 0;
2) 8x* — 3x = 0; 4)3x* —2x—8=0; 6) X°—4x + 6 =0.

2. CocraBbTe MNpUBEAEHHOE KBaJpaTHOE YypaBHEHHE, CyMMa KOpPHEH KOTOpPOro paBHa 4uciay —6, a
MIPOU3BEICHUE — YUCTY 3.

3. OnHa U3 CTOPOH MPAMOYTOJbHUKA Ha 6 CM MeHbIIe Apyroi. HaiiiuTe cTOpOHBI NPSIMOYTOIbHHUKA, €CIIA €T0
IUIOIA b paBHA 72 cM’.

4. Yucno 5 sBisieTcs KOPHEM YPaBHEHHUS 4x2 + 6x + k = 0. Haiiziure BTopoii KOpeHb ypaBHEHHs U 3HaYeHUE K.
5. Ilpu kakoM 3HaYEHUU & ypaBHEHUE 4% + 8X + a = 0 UMeeT eMHCTBEHHBIIT KOpPEHb?

6. U3BecTHO, 4TO X1 U X2 — KOPHHU YpaBHEHHSI x* + 10x + 4 = 0. He pemas ypaBHEHUS, HaWUTe 3HAUCHUE
BBIPAKEHHS X5 + x3.

KonTtpouabHas pa6ora Ne 6 no reme «KBagpaTHblii TpéxuiieH. Pemenne ypapHeHuii, cCBOASAIIMXCS K
KBaJIpaTHbIM YpaBHeHHMsAM. PelieHue 3a1a4 ¢ NOMOIIbIO PALIMOHAIBHBIX YPaBHEHUID)
Bua: texymas
TpeOoBaHus K yPOBHIO IOJIOTOBKU y4YaIllUXCS:

Pacnosnasams 1 IpUBONTE MPUMEPHI KBaJIPaTHBIX YPAaBHEHUHN PA3JIMYHBIX BUI0B (TOJIHBIX, HEMOJIHBIX,

NPUBEJEHHBIX ), KBaIPATHBIX TPEXUIICHOB.

Onucviéams B 00111EM BUJIE PELICHHE HEMOJIHBIX KBaJIpaTHbIX YPaBHEHUH.

Dopmynuposamy:

onpeoeneHus: ypaBHEHUs IEPBON CTENEHU, KBaAPpaTHOTO YPAaBHEHUS; KBaIpaTHOIO TPEXUIIEHA,

JUCKPUMHUHAHTA KBaIPaTHOTO ypaBHEHUS

Y KBaJPAaTHOTO TPEXUJICHA, KOPHS KBAJAPAaTHOTO TPEXUWIECHA; OMKBAaIPATHOTO YPABHEHMUS;

c6oticmea KBaJIpaTHOTO TPEXWIIEHA;

meopemy Buera u obpaTHyro el TeopeMy.

3anucvisams 1 10Ka3bIBaTh GOPMYITY KOPHEH KBaIpaTHOrO ypaBHEeHuUs. McciaenoBars KOIMYECTBO KOpHEH

KBaJIpaTHOTO ypaBHEHUS B 3aBUCHMOCTH OT 3HaKa €ro JMCKpUMHUHAHTA.

Hoxazvieams meopemoi: Buera (mpsiMyto 1 00paTHYI0), 0 pa3IoKEHUH KBaJIpaTHOTO TPEXUJIeHa Ha

MHO’KUTENH, O CBOMCTBE KBAIPATHOTO TPEXUJIEHA C OTPULIATEIbHBIM TUCKPUMUHAHTOM.

Onucvigams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHOM JUIsl pEIIEHNs] YPaBHEHUH.
Haxooums KOpHY KBaJIpaTHBIX YpaBHEHUH pa3nu4HbIX BUA0B. [Ipumensats Teopemy Bueta n o6patnyto eit
TeopeMy. BBINOIHATE pa3iiokeHne KBalpaTHOIO TpEXWIEHa HA MHOXKUTENU. HaxonTe KOpHU ypaBHEHUH,
KOTOpBIE CBOASATCS K KBaApaTHBIM. COCTaBIISITh KBaIpaTHbIE YPaBHEHUS U YpaBHEHMUsI, CBOASIINECS K
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KBaAPATHLIM, ABJISIOIUCCA MATCMATUYCCKUMU MOACIIAMHA PCAJIbHBIX CI/ITyaL[HfI.

CTpyKTypa KOHTPOJIbHOI padoThl
Ha BrinonHeHnue paboThl OTBOAUTCS 45 MUHYT.

Ne IIpoBepsieMble 3JIEMEHTHI COEePKAHUSA YpoBeHb 0asn
3ajaHus 3alaHus bl

1 KBagpaTHbIi TpexwieH, pa3ioKEHUE KBAAPATHOTO TPEXWICHA Ha bazoBbiii 1

MHOKUTEJIH.

2 Pemienune panuoHanbHBIX U APOOHO-PAIMOHATIBHBIX YPABHEHUH. ba3zoBbIi1 1

3 CoxkparieHne anredpandeckux Ipooeii. bazoBebrit 1

4 Pemenune npoOHO-paiMOHANTBHBIX YPAaBHEHU. [ToBbImeHHBIH | 2

5 Pemienne TeKCTOBBIX 3a/1a4 Ha ABMXKCHUE [ToBbImeHHBIH | 2

6 [Toctpoenue rpaduka GyHKIHiA [ToBbImeHHBIH | 2

Conep:kaHue KOHTPOJILHOM PadoThI

KonTpoabHas padora Ne 6 no teme «KBagpaTHblii TpéxuwieH. Pemienue ypaBHeHH i, CBOAAIIMXCH K
KBa/IpaTHbIM YpaBHeHUsAM. PelieHue 3a1a4 ¢ NoMOIIbI0O PAIIMOHAIBHBIX YPABHEHUID)

Bapuanr 1
1. Paznoxure Ha MHOXKMUTEIN KBAJPAaTHBIM TPEXUIEH:
1) x* — 5x — 24; 2) 3x* — 10x — 8.
2. Pemte ypaBHEHue:
1)x* -3¢ —4=0; gy Fx_ 35
x=7 x=7
3. Cokparure qpoob 3:;:%
4 1

5
4. Pemut BHEHU — = —
© © YpaBHCHHC x2—dx+4  x%-4  x+2

5. Jloaka nponuia 16 KM 1o TeUeHUIo peku U 18 KM IpOTUB TEUEHUs, 3aTPaTUB HA MyTh MPOTHUB TeUeHUs Ha 1 U
Oosblle, yeM Ha MyTh MO TedeHuro. Haliaure coOCTBEHHYIO CKOPOCTH JOJKU, €CIIU CKOPOCTh TEUCHHS PEKH

cocraBiisteT 1 KM/d.
xZ—-3x+2
x—2

6. IToctpoiite rpapuk GyHKIMH Y =

Bapuanr 2
1. Paznokute Ha MHOXKHUTEIN KBAJAPATHBIM TPEXUIEH:
1) X% + 3x — 40; 2) 6x° + x — 12.
2. Pemmre ypaBHeHue:
1) x* — 15x* — 16 = 0; 2)

x2+12  7x
x-3  x-3
sa®+3a-2
aZ-1
4 10 1

4. Pemure ypaBHEHNE — = —,
yp x?—-10x+25 x°-25  x+5

5. MoropHas snoaka npomia 48 KM 110 TEYEHHIO peKr U 70 KM IPOTUB T€YEHUS, 3aTPATUB HA ITYTh 110 TEYEHUIO
Ha | 9 MeHbIe, YeM Ha TyTh NMPOTHB TeueHUs. HaiiauTe COOCTBEHHYIO CKOPOCTH JIOAKU, €CIIU CKOPOCTh
TE€UYEHUsI PEKU COCTaBIISET 2 KM/U.

3. Cokpatute apo0b

x%-3x—4

6. [Toctpotite rpaduk GyHKIUU VY = —

Bapwanr 3
1. Pa3noxxnre Ha MHOKHUTENN KBAAPATHBINA TPEXUWICH:
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1) X2

—2x — 24; 2) 3x% + 14x — 5.

2. Pemute ypaBHEHME:

1) x*

3. Cokpatute 1podb

22 -8=0; ) FATx_ &

x+8 x+8

2aZ+9a-5
a?-25
4 1

4. Pemute ypaBHeHHE =+ =—.

x24+ax+4  xP-4  x-2

5. Terutoxox npoién 72 KM IPOTUB TEYEHUS PEKU U 56 KM 10 TEUEHUIO, 3aTPaTUB Ha IyTh IPOTUB TEUEHUS Ha
1 4 OomnpIIe, yeM Ha MyTh MO TeyeHHto. Haliaure cOOCTBEHHYIO CKOPOCTh TEIJIOX0AA, €CIM CKOPOCTh TEUEHHS

PEKHU COCTaBJISET 2 KM/Y.

6. IToctpoiite rpadux QpyHKIUN ¥ =

xZ+4x—5
x—1

Bapuant 4

1. PaznoxuTe Ha MHOKUTEIN KBaAPATHBIN TPEXUJICH:
1) X? + x — 30; 2) 2x* — Tx — 9.
2. Pemute ypaBHEHME:

4 ) x?-9 8x
+6x"—27=0; e
1) x* + 6x2 — 27 = 0; )y T
3a%-11a-4
3. Cokparure apodb — 5— —
4 6 1

4. Pemure ypaBHEHUE =—.

x2—6x+9  x2-9  x+3

5. Karep npomén 64 kM NpoTHB TE€UEHHS] peKU U 38 KM IO TEUEHHUIO, 3aTPaTUB Ha IMyTh IO TEUEHHUIO Ha | 4
MEHBIIIe, YeM Ha MyTh MPOTUB TeueHus. Haiinure cOOCTBEHHYIO CKOPOCTh KaTepa, €Cd CKOPOCTh TeUeHUs
PEKHU COCTaBJISET 3 KM/4.

6. IToctpoiite rpadux QyHKIUN ¥ =

x24+2x—3
x+3

Ikana nepeBoaa NepBUYHOrO 02J171a 32 BHINNOJIHEHHE KOHTPOJIbHOI pa00Thl B 0TMETKY
1Mo NATHOAILHOM IKAaJIe:

[lepBuuHbIi Oamn 0-2 3-4 5-7 8-9

OrMeTKa 2 3 4 5

KonTpoabsHnas padora no teme: «Konrpoabnas padora Ne 7 no teme «O0001enne 1 cCHCTeMAaTH3aL U

3HAHMH YYALIHUXCHD)
Ieab: nMpoBepuTh yMEHHE NPUMEHATh HAa MPAKTUKE TEOPETUYECKUHA MaTepHall, U3y4EHHBIN 3a
Kypc anre0psl 8 kiacca.
Ilnanupyemsble pe3yabTaThbl:
IIpeamerHble: - 3HAThb TEOPETHYECKUM Marepuall; yMETb IIPUMEHATb €ro Ha IpPaKTHUKE
JInuHocTHBIE: - POPMUPOBAHNE OTBETCTBEHHOTO OTHOLLIEHUS K YCIIEITHOW yueOHOU e TEIbHOCTH.

PeryasiTuBHbI€ — CTaBUTh €M, IIJITAHUPOBATH CBOIO JIEATENBHOCTD, IIPOTHO3UPOBATh U OLICHUBATH
pe3ynbTart;

Ilo3HaBaTeIbHBbIE — aHAM3UPOBATh W3BECTHYIO MHGOPMAIUIO, pellaTh 3aJa4d OT MPOCTOTO K
CIIO)KHOMY.

CTpyKTYypa KOHTPOJIbHOH PadoThI

Ha Brimonnenue paboTsl OTBOAUTCS 45 MUHYT.

Ne

3alaHUA 3aJJaHuA

IIpoBepsieMbie 3JIeMEHThI COAePKAHUA YpoBennb 0aJL1bI
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1. [TpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIINX CTETICHU: ba3oBbIit 1
YMHOXEHHE, EJICHNE

2. [IpeoOpa3zoBanms BRIpaXEHUM, COACPKAIIIX bazoBsrit 1
CTEIECHHU C LIENIBIM IIOKA3aTEIIEM.
3. VYipolueHnue BeIpaXEHUN ConepKaIIUX KBaAPATHBIE KOPHH, ba3oBbI1it 1

BBIHCCCHUEC MHOXHNTECIIA U3-110 3HaKa KOPHA, BHCCCHUC MHOXHUTEIA
o 3HaK KOpH:.

4, O6nacth onpeaeseHus IPoOHO-PAITMOHAIIBHOTO BRIPKCHHUS. bazoBsrit 1
S. ToxnecTBeHHbIe TpeoOpa3oBaHus anredpandeckux Ipoodei bazoBblit 1
6. Penrenue TekcTOBOM 3a1a4u . [ToBeIIeHHEIH | 2
7. KBanpaTHbie ypaBHEHHS € TApaMETPOM. [ToBbIICHHBIN | 2
8. [Toctpoenue Hpaduka KycossHO-3aJaHHON (PYHKIIHH [ToBbIIeHHBIN | 2

Conep:kaHue KOHTPOJILHOH PadoThI

KonTpoasHnas padora Ne 7 no teme «O0001menne U CUCTEMATU3ALMS 3HAHUN yUAIIUXCSD)

BapuanT 1
2 11'8 J,:'.2
1. Cokpatute 1pobn Taxt T

2. IlpencTaBbTe B BUjie cTeneHyu Beipaxenue (a 2)®: a1,

3. Vipoctute Boipaxkenue v 16a — v64a ++/100a.

x—1

4. Ilpu KakuX 3HAYECHUSX [IEPEMEHHON UMEET CMbICI BhIpaKEHUE P —ey

ga®*-18a 2a 3

2a-3  4a’+9 (¢a2—12a+9 B 4a2—9) -
6. TpakTopucT H0JDKeH OBLT 3a ONpeneIEHHOe BpeMs Beraxarh mose miomanpio 180 ra. OmHako exeTHeBHO
OH BCITAXWBaJ HA 2 Ta OOJIbIIE, YeM IUIAHUPOBAJ, H 3aKOHYMJI padOTy Ha JIeHb PaHBIIE CPOKA. 3a CKOJIBKO JTHEH
TPAKTOPUCT BCIaxai mnose?

7. JIoKaXuTe, 4TO TIPH T000M 3HAYCHHH P ypaBHEHHe X- + PX + p — 1 = 0 uMeeT XoTst GbI OJIMH KOPEHb.
x?,ecmux < 1,

5. JIokaxxuTe TOXKIACCTBO

8. IToctpoiite rpaduk QyHknum ¥ = 31
L ecIuXx > 1.

Bapuanr 2
12al%p?
1. COKpaTI/ITe le06I> W.
2. TlpescrasbTe B BUJE cTeneHu Bulpaxkenue (a™3) ™*: a??.

3. Vipoctute BhIpaxenue v/36a — vV81la ++v121a.
x+2

4, HpI/I KaKuX 3HAUYCHUAX nepeMeHHoﬁ HMECT CMBICJI BBIPAKCHUC m

5 ,Z[ (Za da ) a+1 a%-9a
. JIOKa)XuTe TOXKAECTBO | —— — : —
A a+3 a®+sa+9/ a®-9 a+3

6. Bmecto aBTOMOOWIS oOmpenenéHHON TIpy30MOABEMHOCTH MJisi TMEpeBO3KU 45 T rpy3a B3sUIM JApPYrou
aBTOMOOWIIb, TPY30I0ILEMHOCTh KOTOPOIO Ha 2 T MEHbIIIE, YeM Yy nepBoro. M3-3a 3Toro ajs nepeBo3Ku rpysa
noHajgo0unoch Ha 6 peiicoB Ooiblie, YeM IUTaHHpoBalloch. Haliaute Tpy30moabEMHOCTH aBTOMOOWMIIS,
MEPEBE3IIETO TPY3.
7. JlokaxkuTe, 4TO MpH JIF0OOOM 3HAUEHUU P ypaBHEHHE X2 + px + p — 3 =0 umeer 1Ba KOpPHS.

x?ecmux < 2,

= a.

8. ITocTpoiite rpaduK GYHKIUHA Y = 48
P paduK yHKInM ¥ oy eCIH X = 2.
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Bapuant 3
48x%y?
1. COKpaTI/ITe I[p06b W'

2. IlpencTaBbTe B BUjie cTenenyu Beipaxkenue (b~+)~2: 1l

3. Yopocture BoipaxeHue /9y + /25y — /144y,

x—5

4. IIpu KaKuX 3HAYEHUSIX IEPEMEHHON UMEET CMBICI BBIPAKECHUE 2—?
xc—4x—21
5 1 27b%-3b ( 3b 1 ) 1
. KaXXUTE TOXKICCTB — - - =—-1.
Hoxa © TOXACCTBO 3p-1 9% +1 9p?-6b+1  9b%-1

6. PaGounii nomkeH ObLT 3a ompenenéHHOe BpeMs HM3roTOBUTH 160 nmeraneit. OgHaKo €XETHEBHO paOOUMiA
W3rOTaBIIMBAJ HA 4 jeTanu OOJIbIIe, YeM TUIAHUPOBAJ, H 3aKOHYMJI padoTy HA 2 THSA paHbIIe CPOKa. 3a CKOJIBKO
JTHEW OH BBIMOJIHUI padoTy?

7. Jokaxkure, 4TO TpH JIFOOOM 3HAUEHUU P ypaBHEHUE x° + pX + p2 + 2 = 0 He UMeeT KOpHEH.

x?ecmnx = 1,

8. Iloctpoiite rpaduk GyHKIMN V = {\f_ 1
X, €CJIHX :

Bapuant 4
36x2 y10
1. Coxparure apods - Aty

2. IIpencTaBbTe B BUJiE cTeneHu Bupaxenue (¢~ °)3: ¢ 717,

3. Yopoctute BeipaxkeHue v49x — v 4x + 169x.

o x+6
4. HpI/I KaKHX 3HAYCHUAX ICPEMCHHOU UMECT CMBICII BRIPAXKCHHUC

2x%-3x-2"

&b b-4  2b%48b
—4b+=t) ‘-4 b2
6. BmecTo aBTOMOOWIS OmNpenenéHHOW Tpy30MOABEMHOCTH Uil TepeBo3kd 30 T Tpys3a B3sUIM JPYro
aBTOMOOWIIb, TPY30TMIOABEMHOCTH KOTOPOTO HA 2 T OOJbIIE, YeM Yy mepBoro. biarogapst sToMy Uit IEpeBO3KH
rpy3a noHagoOuiaock Ha 4 pelica MeHbIIE, YeM IIaHUpoBanock. Haiiniure rpy3omnoabEMHOCTh aBTOMOOWIIS,
MEPEBESIIETO TPY3.

7. JlokaxkuTe, 4TO MpH JIF0OOM 3HAUEHUU P ypaBHEHUE X2+ 2px + p2 — 1 = 0 umeer 1Ba KOpPHS.

3b
5. JIoKa)KuTe TOXKIECCTBO (E — — b.

8
——,eCIH X = —2,
8. [Toctpoiite rpaduk QyHKIIMU ¥ = 7  *

x?, ecmux > —2.

Ikana nepepoaa NepBUYHOro 6ajijia 3a BHINOJHEHHEe KOHTPOJILHOI padoThl B 0TMETKY MO MATHOAILHOM
niKaJe:
ITepBuuHbIi 6amT 0-4 5-7 8-9 10-11

OrmeTka 2 3 4 5
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KonTpoasnsbie padorsl. [lpeamer: Anredpa 9 kiace

YMK:Anrebpa : 9xnacc | yueOHUK IS ydaniuxcs ooiieoOpa3oBareabHbIX opranu3anuii / A.I'. Mep3isk,
B.b. ITononckwuii, M.C. Sxup. — M. : Berrana-I'pad

Bxoanasi KOHTpOJILHast padoTa
Buna: craprosas
TpebGoBaHus K YPOBHIO TIOJITOTOBKU O0YJAFOIIIXCSL:

® TIOHATHS : MHOKECTBO PAIlMOHAILHBIX YHCEN, KBAJAPATHBIA KOPEHbB, CTENICHD C LIETBIM

MOKa3aTeseM;

® TIOHATHSA . KBaJ[PATHOE YpaBHECHHE, KOPCHb YPABHECHUS, PABHOCHIIHHBIC YPaBHEHMUS,

e 1oHATHUA . pyHKIMSA, TpaduK GYHKIIUH, CTTOCOOBI 3a1aHus (PYHKITMHU, apTyMEHT M 3HaYCHUE

GyHKIUH.

o BBITOJIHATH PE00Pa30BaHMsl BRIPAKECHUH, COIEPIKAIINX KBAAPATHBIE KOPHU;

o BBIMOJIHATh ~ MpeoOpa3oBaHUs  BBIPAKEHUH,  COACp)KAIIMX  CTEMEHH C  LEJIBIMH
OTPHIIATEIbHBIMUA TIOKA3aTesIMH, TIEPEXOAUTh OT 3alUCH B BHJE CTENECHU C IIETBIM OTPHIATEIEHBIM
MOKa3aTeleM K 3allUCH B BUJE JpooH;

L4 pfliaTtb KBaApaTHBIC YpPAaBHCHHUA W YpPaBHCHHA, CBOAMMLBIC K KBaJIpaTHbBIM C

IIOMOLUIBIO TOKJECTBEHHBIX NPe0oOpa3zoBaHUii;

® pacKiIaablBaTb HAa MHOXXUTCIIN KBa,HpaTHLIfI TPCXYJICH,
L4 AHAIIM3UPOBATh BCCBO3MOJKHBIC CUTyallUW B3dMMHOI'O PACIOJOXKCHUA OBYX 00BEKTOB H

HU3MCHCHUEC HUX XaAPAKTCPUCTUK IIpU COBMCCTHOM IBUKCHHUU (CKOpOCTL, BpCM:, paCCTOHHI/IC) IIpu
pCUHICHUN 3ada4 Ha MABUXXCHUC [IBYX O0OBEKTOB KakK B OJHOM, TaK WM B IPOTHUBOIIOJIOKHBIX
HaIIpaBJICHUAX

o CTPOUTH TPapUKH JTMHEHHOM, KBapaTHIHOW (HYHKIHNH, 0OpaTHOH

MPONIOPIIMOHATLHOCTH, ONPEACISTh MPUOIMKCHHbIC 3HAYCHUST KOOPANHAT TOYKU
nepeceyeHus rpaguKoB G yHKIIHIHA;

® pelarh HECIOXKHbIE KBapaTHBIE YPABHEHMSI C TAPAMETPOM;
®  BBINOJHATH IPE0Opa3OBaHus APOOHO-PALMOHALHBIX BBIPAXKEHH: COKpalleHue Apoodei,

MMPpUBCACHHUC anre6pqueCKI/IX I[p06eﬁ K 06H_[eMy 3HAMCHATCIIIO, CJIIOKCHUC, YMHOXKCHUC, ICIICHUC.

CTpyKTypa KOHTPOJIbHON PadoThI

Ha Beimonnenue paboTsl OTBOAUTCS 45 MUHYT.

Ne IIpoBepsiemble 3J1eMEHTBHI COiePKAHUS YpoBeHb 0211
3a/1aHUs 3a/IaHUA
1. [Tpeobpa3zoBaHne BbIpaXKEHHH, COAEPIKALUX CTENEHU! bazoBbrit 1

YMHOXCHUE, NCTICHUC

2. [TpeoOpa3oBaHus BEIpAKEHHM, COAEPIKALIIX ba3oBbIit 1
CTEIEHH C LEJIbIM ITI0KA3aTeIeM.
3. VYipoliueHnue BeIpaXeHU! COAEpKAIIUX KBaJAPAaTHBIE KOPHH, ba3zoBslit 1

BBIHCCCHUC MHOXKUTCIIA U3-I10/] 3HAKa KOPHs, BHCCCHUC
MHOXHUTEIIA ITOa 3HAK KOPHS.

4. O6nacTp onpeneneHus IpoOHO-PAIMOHATIBHOTO BIPAXKEHUS. ba3oBblit 1
5. ToxaecTBeHHbIe MpeoOpa3zoBaHus ajnredpandeckux Apodei ba3zoBsrit 1
6. Peuienne TeKCTOBOM 3a1a4u . [ToBbiieHHBIN | 2
7. KBanpaTHble ypaBHEHUS C TapaMeTPOM. [ToBbiieHHBIN | 2
8. [TocTpoenune Hpadrka KyCOSTHO-3aTaHHOU (DYHKITH [ToBbImeHHBIA | 2
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BapuanT 1
2 11'8 J,:'.2
1. Cokparute npoOb Taxt T

2. IlpencTaBbTe B BUjiE cTeneHu Beipakenue (a 2)®: a1,

3. Vipoctute Boipaxkenue +'16a — v64a ++/100a.

o x—1
4. Tlpu kaKux 3HAYEHUAX IEPEMEHHOM UMEET CMBICIT BBIPAKEHUE PRy
5. 11 3 8a®-18a ( 2a 3 ) 1
. JIOKaXXHTE TOXKIECTBO — - — = —1.
A 2a-3 4aZ+9 4a®-12a+9 4a®*-9

6. TpakTopHCT TOJDKEH ObUI 3a ONpeAeIEHHOE BpeMs Bcrmaxarh moJje miomaapio 180 ra. OmHako eXeaHEeBHO

OH BCIIaxuBaJ Ha 2 ra 0oJIbIlle, YeM TUTAHUPOBAJI, U 3aKOHYMJI pabOTy Ha JICHb paHbIIIe CPOKA. 32 CKOJIBKO JTHEH

TPaKTOPUCT BCIaxal mojie?

7. JoKa)xuTe, 4TO MpH JTFOOOM 3HAYECHUH ) ypaBHCHHE x> + pXx + p — 1 =0 umeer x0Ts1 OBl OJIUH KOPEHb.
x?,ecnux < 1,

. 7 r=131
8. IToctpoiite rpaduk GyHKIIH Y L ecmnx > 1

BapuanT 2
12a1%p?
1. COKpaTI/ITe IIp06I> W.
2. IlpencraBbTe B BUje cTenenu Beipakenne (a>) ~4: a0,

3. VipoctuTte BeIpaxenue v/36a — v81la ++/121a.
x+2

4. Ilpu Kakux 3HAYEHUAX EPEMEHHON UMEET CMbICII BHIPAYKEHUE Py

da

5 b (Za ) a+1 a%-9a
. Jlokaxxure ToXKaecTBo | —— — : —
A a+3 a®+sa+9/ a®-9 a+3

6. BmecTo aBTOMOOMIS OmNpenenéHHONW TPy30MOABEMHOCTH ISl TEPEeBO3KH 45 T Tpy3a B3sUIH JIPYToi
aBTOMOOWIIb, TPY30I10IbEMHOCTh KOTOPOI'O Ha 2 T MEHbIIIE, YeM Yy NepBoro. M3-3a 3Toro ajs nepeBo3Ku rpysa
noHaaoOmiIock Ha 6 peiicoB Ooiblne, YeM IUIaHUpOBaoch. Haiiaure rpy30moabEMHOCTh aBTOMOOWMII,
MEPEBESIIETO TPY3.
7. JlokaxkuTe, 4TO MpH JIF0OOM 3HAUEHUU P ypaBHEHUE X2+ pX + p — 3 = 0 umeeT 1Ba KOPHSL.

x?ecmux < 2,

8. [TocTpotite rpadhuK GVHKIIUUA YV = 4 8
p pamK dynKumm ) oy eCIH X = 2.

Bapuanr 3
48x5 2
1. Coxparute npoOb procaes

2. IlpencTaBbTe B Bujie cTenenyu Buipaxenue (b~+)~2:p11,

3. Yopoctute BolpakeHue /9y + /25y — ./ 144y.

x—5

4. Ilpu KakuX 3HAYEHHUAX IEPEMEHHON UMEET CMBICI BBIPAKEHUE m?
5 1 27b%-3b ( 3b 1 ) 1
. Ka)KUTE TOXKICCTB — - - =—-1.
Hoxa © TOXACCTBO 3p-1 9% +1 9p?-6b+1  9b%-1

6. PaGounit nomxeH ObUT 3a ompeaenéHHOE Bpemsi U3roToBUTh 160 neraneif. OpgHako exeAHEBHO pabouunit
W3rOTaBJIMBAN HA 4 JIeTainu OOJbIIe, YeM IUTAHUPOBA, M 3aKOHYMII PadOTy Ha 2 IHS paHbIIE CPOKA. 3a CKOIBKO
JIHE! OH BBIIIOJIHII padoTy?
7. JloKaXuTe, 4TO K T0060M 3HAYCHHH P ypaBHEHHe X- + pX + p + 2 = 0 He HMeeT KOpHeii.
. x?ecmnx = 1,
8. IToctpoiite rpaduk GyHKIMH ¥ =
Vx, ecmux > L.

Bapwnanr 4
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36x2 y10
1. Cokparure a1po0b 2axitys

2. IlpencTaBbTe B BUjE cTeneHu Buipaxenue (¢~ °)3: ¢ 717,

3. Ympocture BolpaxeHue v49x — v/ 4x + /169x.
xte

4. Ilpu Kakux 3HAYECHUAX [IEPEMEHHON UMEET CMBICII BHIPAYKEHUE m?

= b.

3b &b b—4  2b%+8b
5. JIOKaXuTe TOKIAECTBO |—— — = —
b-2 b?-4b+4) b?-4 b-2

6. BMecto aBTOMOOMIS oOmNpenenéHHONW Tpy30MOABEMHOCTH sl TepeBo3kd 30 T Tpys3a B3sUIM JIPYToi
aBTOMOOWIIb, TPY30MOABEMHOCTS KOTOPOTO HA 2 T OOJbIIe, 4eM Yy mepBoro. biarogapst sToMy Ui IepeBO3KH
rpy3a NoHago0miIoch Ha 4 peiica MeHble, YeM IUIaHupoBanoch. Haiinute rpy3omnoabEMHOCTh aBTOMOOMIIA,
MEPEBE3IIETO TPY3.

2 2
7. JJoKaxxuTe, 4TO MpH JI0OOM 3HaUYEHUHU P ypaBHEeHHE X~ + 2pX + p° — 1 = 0 umeeT 1Ba KOpHS.
8
. ——,eCIHX = —2
8. IToctpoiite rpadpuk GyHKIUK y = § *° ’
x?, ecmux > —2.
MIkana nepeBoaa NepBUYHOro 6aj1/ia 3a BHINOJHEHHE KOHTPOJILHOIT padoThl B 0TMETKY M0 MATHOALILHOM

mKaJe:
IepBuunbIii Oamt 0-4 5-7 8-9 10-11

OrmeTka 2 3 4 5

Kounrpoabsnas padora Ne 1 mo treme «HepaBeHcTBa»

Bupn: texymas arrecranus

TpedoBanus K YPOBHIO OJATOTOBKU O0YJArOIITHXCSI
Pacnosnasams v IpuBOANTE NPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU, JIMHEWHBIX
HEPaBEHCTB C OJIHOW MEPEMEHHOM, IBOMHBIX HEPABEHCTB.
Dopmyauposamy:
onpeoeneHus: CPAaBHEHUS JABYX YMCEN, PELICHUS HEPABEHCTBA C OJHON MEPEeMEHHOMN, paBHOCHIBbHBIX
HEPABEHCTB, PELLIEHUS CUCTEMbI HEPABEHCTB C OJHOW MEPEMEHHOM, 00JIaCTH OIpEIEICHMSI BhIPAKEHUS;
€6801iCcMea YUCIIOBbIX HEPABEHCTB, CII0KEHUS U YMHOXKEHUS YUCIOBBIX HEPABEHCTB
Jloka3vléamp: CBOMCTBA YMCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUU U YMHOKEHUH YHCIOBBIX HEPABEHCTB.
Pewams nuneiiHbIe HEpaBEHCTBA. 3alUCHIBATh PEIICHUS] HEPABEHCTB M MX CUCTEM B BHJI€ YHCIIOBBIX
MPOMEKYTKOB, 00BETUHEHHUS, TIEPECEUCHUSI YUCIOBBIX TPOMEKYTKOB. Pemiats cucteMy HEpaBeHCTB C OJTHOM
nepeMeHHo#. OlleHnBaTh 3HaUeHHE BbhIpaykeHus. 11300pakaTh Ha KOOPAMHATHOM NMPSAMOI 3a/1aHHbIE
HEpaBEHCTBAMM YUCIIOBBIE MPOMEKYTKHU

Ha BbinonHeHue paboThl OTBOAUTCS 45 MUHYT.

Ne IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUSA Yposennb bayibl
3ajaHus 3ajaHus
1 CBoIiCTBa YMCIIOBBIX HEPABEHCTB. 0a30BbIi 1
2 CBolicTBa YMCIIOBBIX HEPABEHCTB. 6a30BbIi 1+1+1
3 Pemienne MMHEHHBIX HEPABEHCTB. 0a30BbII 1+1
4 Pemenne cucreM  JTUHEHHBIX HEPABEHCTB c OITHOM | 6a30BBIN 1+1
nepeMeHHoil. M300paxkeHne pelieHusi CUCTeMbl HEPaBEHCTB Ha
YHUCIOBOM MPAMOML. 3aMucCh pelIeHus: CHCTEMbl HEPaBEHCTB.
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5) 1) Pemenue npoOHBIX HEPABEHCTB C OJTHON MOBBILIEHHBIN
nepemMeHHo# 2) PerieHue nenpix HEpPaBEHCTB €

OJIHOM MIepeMEHHO HOBBILICHHBIN

6 Pewienne cucreM  JIMHEWHBIX HEpPABEHCTB c OJIHOM | TOBBILIEHHBIN
nepeMeHHo. M300paxkeHne peleHusi CUCTEeMbl HEPaBEHCTB Ha
YHUCJIOBOM IPSIMOMN. 3alIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

CoaepikaHue KOHTPOJILHOH padoThI

Kounrpoabsnas padora Ne 1 mo teme «HepaBeHcTBa»

Bapuanr 1
1. Jloxaxxute HepaeHcTso (a — 4)? > a(a — 8).
2. N3BectHO, uT0 3 <M < 6 1 4 <N <S5. OueHnure 3Ha4YCHUE BHIPAIKEHUS:

1)3m +n; 2) mn; 3)m-n.
3. Pemnre HepaBeHCTBO: 1) —2x>8; 2) 6 +Xx>3—2x
4. Pemnre cucTeMy HEPaBEHCTB:
) {Sx — 20 < 0, 2) {Zx + 40 = 30,
3x +18 > 0; 21 —4x < 5.

5. HaiiquTe MHOKECTBO PEIlICHUH HEpaBEHCTBA:
1 2 x—1 N x+ 2
) 3 6 2

6. Haiinure nenble penieHysi CHCTEMbl HEPABEHCTB
{Sx —1>2x+4,

x(x—6) — (x+2)(x—3) =x—30.

7. Ilpu KakuX 3HAYEHHUSX [IEPEMEHHON MMEET CMBICI BhIpaXkeHue v 2x + 5 +

= 0; 2) 4x+3 = 2(3x — 4) — 2x.

?

Vi—x

8. Jlokaxkute HepaBeHcTBO 26a? + 10ab + b% + 2a + 4 > 0.

Bapuant 2
1. Jlokaxute HepaBeHCTBO (x — 2)? = x(x — 4).
2. U3BecTHO, uT0 2 <a <7 u 3 <b <9. Ouennre 3HaucHNE BHIPAKECHUS:
1) a + 2b; 2) ab; 3)a—h.
3. PemuTe HEpaBEHCTBO: 1) -3x<9; 2) 4 +x<9—4x
4. Pemmte cucteMy HEpaBEHCTB:
7x —21 <0, 3x +12 < -3,

1) {Sx + 10 = 0; ) {11 — 5x > 26.
5. Haliiure MHOXKECTBO pELLICHUN HEPABEHCTBA:

x 2x—1 =x-5
1) —— + = 0; 2) 6x+5 < 2(x—7) + 4x.

4 6 2
6. HaiinuTe nenbie peneHusi CACTEMbI HEPABEHCTB
{(x +1)2 —x(x—1) =5 +x,

4x +3 > x— 4.
5 9

7. Ilpn KakuX 3HAYEHUAX IEPEMEHHON NMEET CMBICI BbIpaXkeHue 4/ 3x + 11 + =
Vd—x

8. JlokakuTe HepaBeHCTBO 4x2 — 4xy + 2y% 4+ 12y + 37 > 0.

Bapuanr 3
1. Jloxaxwure Hepasenctso (b — 3)2 > b(b — 6).
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2. U3BecTHO, uT0 1 <a <5 u 2 <b < 6. Ouennre 3HauCHNE BBIPAKECHUS:
1) 4a + b; 2) ab; 3)a—h.
3. PemuTe HEpaBEHCTBO: 1) —5x > 15; 2)3+x>7—X
4. Pemute cUCTEMY HEPABEHCTB:
4x —16 < 0, 4x + 11 > 31,

1) {3x+12>0; 2) {5—3}5{17.
5. Haliiure MHOXKECTBO pELLICHUN HEPABEHCTBA:

2x x+4 x-1

510 15

> 0; 2) 3x +12 > 2(4x — 3) — 5x.

6. HaiiquTe 1ienbie pemeHus CUCTEMbl HEPABEHCTB
{(x +2)(x+3)—x(x+1)=3x+3,
bx — 3 < 2x + 1.

. 1
7. Ipu KakuX 3HAYCHUSX IEPEMEHHOI UMEET CMbICI BbhIpakeHHne V5x + 3 + —7

Ve—x
8. Jokaxute HepaeHcTBO Mm% + 37n? + 12mn — 8n + 20 > 0.
Bapuanr 4

1. Jloxaxure HepaBeHcTBO (@ — 5)% > a(a — 10).
2. N3BectHO, uT0 4 <M <71 1 <n < 10. OueHure 3Ha4€HNUE BbIPAKECHHUS:
1) m + 5n; 2) mn; 3)m—n.
3. Pemnte HepaBeHCTBO: 1) —4x < 16; 2)5—x<29-7x.
4. Pemte cucTteMy HEpaBEHCTB:

7x+ 14 = 0, bx — 14 < 16,
D {5 o<, 2 {0
5. Haliiure MHOKECTBO pEeLICHUN HEPABEHCTBA:
1)§—x_3+2x+2:_>{)- 2) 5x —4 > 3(x + 7) + 2x

2 8 12 ' '
6. Haiinure nenble penieHusi CuCTeMbl HEPaBEHCTB
{(x +4)2 —x(x+2) = 2x + 11,

6x+5=5x+4+7.

7. TIpu KakuX 3HAYEHUAX MEPEMEHHOI UMeeT CMBICT BhIpaxkeHue v6x + 1 + V,% ?

8. Jlokaxwure HepaBeHCTBO 49b% — 14bc + 2¢? + 16¢ + 69 > 0.

Ixana nepeBoJa NepBUYHOrO HaJ11a 32 BHINOJIHEHHE KOHTPOJIBLHOMH padoThl B 0TMETKY
1o NATHOAILHOM IIKaJIe:

ITepBuyuHbIi Gat 0-5 6-9 10- 13 14-16

OrMmerka 2 3 4 5

KonTpoubsnas padora Ne 2 no reme «®@ynkuus. Ksagparnunas ¢pynkuus, eé rpadux u cBoiicrBa»

¢pynxkuun» Bua: texymas arrecranus

TpeGoBanus K yPOBHIO IIOJITOTOBKU 00YYarOIIUXCS:
Onucvieams oHATHE QYHKIMN KaK MPaBUiIa, YCTAHABIMBAIOIIETO CBSI3b MEXKIY 2JIEMEHTAMH JIBYX MHOXKECTB.
Dopmynuposamy:
onpedenenus; Hyls GYHKIUU; TIPOMEXKYTKOB 3HAKOIIOCTOSHCTBA (DYHKIMHU; (DYHKIIMHU, BO3paCTaIOLIeH
(yObIBarol111eli) Ha MHOKECTBE; KBaJIpaTUUHON (PYHKIIMU; KBaJAPAaTHOTO HEPABEHCTBA;
ceolicmea KBapaTUIHON QyHKINHY;
npasuia NocTpoeHus rpadgukoB GpyHKIUH ¢ TOMOIIBI0 ipeodpa3oBanmii Buaa f(X) — f(X)+a;
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f(x) — fix + a); f(x) — kf(x).

Cmpoums Tpaduku QyHKIHIA ¢ TOMOIIBIO Mpeodpazoanuii Buaa f(X) — f(x) + a;
f(x) — fix + a); f(x) — kf(x).

Cmpoumu rpaduk kBagpaTuaHon Gpynkmuu. [To rpaduky KkBaapaTHIHON (PYHKIIMN OTIUCHIBAThH €€ CBOMCTRBA.
Onucvleams CXeMaTUYHOE PACTIONIOKEHHUE Mapad0IIbl OTHOCUTENFHO OCH a0CLMCC B 3aBHCUMOCTH OT 3HAaKa
crapiero ko3 duiuenTa 1 TMCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAaJPATHOTO TPEXUICHA.
Pewamb xBaipaTHBIC HEPABEHCTBA, UCIIOJIB3YS CXEMY PACHOJIOKEHHS MapadoIbl OTHOCUTENHHO OcH alcIucce.
Onucvieams rpadudecKuii METO PEIICHHUS CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU, METO]T
MOACTAHOBKH U METO/J CIIOKCHUSA JIA pCIICHUSA CUCTCMBI IBYX ypaBHeHI/IfI C AByMs INICPCMCHHBIMU, OJHO U3
KOTOPBIX HE SBIISICTCS JIMHEHHBIM.

Pewams TekCcTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA [IBYX YPaBHEHUMU C JBYMS IIEPEMEHHBIMU SBIISACTCS
MaTeMaTHYECKOW MOJIENIBIO PEaIbHOTO TPOIlecca, U MHTEPIPETHPOBATh PE3YJIbTAT PEIICHHS CUCTEMBI

Ieab: IPOKOHTPOIUPOBATH YMEHUS CTPOUTH rpaiK KBaAPaTUIHON (DYHKITUU ¥ IPUMEHSTH
rpaduvecKre MpeJACTaBICHHS IS PEIICHUS YPAaBHEHUN BTOPOM CTENEHU C OJTHON TIEPEMEHHOM.
Pemate nmpocreiimue 3amayu.

Ilnanupyemblie pe3yabTaThbl:
IMpeamerHsbie:

- 3HaTh OCHOBHOE CBOMCTBA KBaJIpaTUYHON (DYHKIIMH, METO] Pa3JI0KEHUS KBAIPATHOTO
TpEXUWICHA HA MHOXUTEIIN; YMETh CTPOUTH TpaduK KBaIpaTHIHOW (DYHKIIUN

- JINYHOCTHBIE:

- (opmupoBaHUE OTBETCTBEHHOTO OTHOIICHHSI K YCIICIITHON Y4eOHOM IeATeIbHOCTH.
MeTtanpeaMeTHbIE:
PeryasituBHbie

— CTaBUTb LIEJIH, INIAHUPOBATH CBOIO JICSTEILHOCTD, IPOTrHO3UPOBATH U OLICHUBATH
pe3yJibTar;
ITo3naBaTe/IbLHBIE

— aHAJTM3UPOBATH U3BECTHYIO MH()OPMAIIHIO, PEIIATh 337291 OT MIPOCTOTO K CIOKHOMY.

CTpyKTypa KOHTPOJIbHOH padoThI:
Ha Beimonnenue paboTsl OTBOAUTCS 45 MUHYT.

Ne IIpoBepsieMble 3JIeMEHTbI COIePKAHUA YpoBenb Bbanbl
3a/laHusA 3a/1aHUA
1 I'paduku QyHKIMI: KBagpaTUUHOM, TMHEHHOMN, 0OpaTHOM 0a30BbIi 1
IPONOPLHMOHATIBHOCTH,
2 CpoiicTBa KBajpaTHYHOU (YHKIHU. 0a30BbIi 1
3 CpoiicTBa KBajpaTHYHOU (YHKIUU. 0a30BbIi 1
4 CBoiicTBa KBaJIpaTUYHOU (PYHKITHH. 0a30BbIi 1
5 3HaueHue GyHKIUU B TOUKE. 0a30BbIi 1
Haxoxnenue Hynel KBagpaTU4HOM QyHKIIMM 0a30BbIi
6 CaoticTBa (yHKIHMI: 001aCTh OMpeIeNICHNUS. 0a30BbIi 1
CoiicTBa (hyHKIMIA: 001aCTh ONpeaeIICHUs, MOBBIIIEHHBIN
7 [TocTpoenne rpaduka KBaApaTHIHON GYHKINH 110 ToukaM. Haxoxaenne | 6a30BbIi 1
HYJeW KBaJpaTU4YHOM ()YHKIIMH, MHOXKECTBA 3HAUEHUH, TPOMEKYTKOB 5 . 1
a30BBIN
3HAKOTIOCTOSTHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.
0a30BbIi 2
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8 [IpeobpazoBanune rpaduka ¢yHKIUE y = f(x) Ad MOCTpOCHHs | 0A30BbII 2
rpaduxoB ¢pynkimid Buga 'y =f (X +b),y =f(x) + b

9 CpoiicTBa KBaapaTHYHOU (YHKIIUU. MOBBIIICHHBIN | 2

CoaepikaHue KOHTPOJILHOH padoThI
KonTtposbHnas padora Ne 2 no treme «®@ynkuus. Kpaaparnunas pynkuus, eé rpagpuk u cBoiicTea»

Bapuanr 1
1. ®ynkuus 3agana popmyioii f(x) = % x? — 2x. Haiigure:
Df6)uf(2); 2) Hynu (yHKIIHH.

. -4
2. Haiiute obnacts onpenenenus Gpynkunu f(x) = i

x%-x—6

3. Iloctpoiite rpadux ¢pynkuun f(x) = x? — 4x + 3. Vcnons3ys rpaduk, HaiianTe:
1) obnacTb 3HaYCHMI (QYHKIIHUH;

2) IpOMEXyTOK YObIBaHHSI (DYHKITHH;

3) MHOXeCTBO perieHuii HepaBeHcTsa f (X) > 0.

4. ITocrpoiite rpaduk GyHKINU:

Df)=vx+1 2) fl)=vx+1

5. Haiinute o6nacts onpenenenus Gynkuuu f(x) = vVx — 2 + -

x2-16

6. IIpu kKakux 3HaUEHUSAX D m C BepmmHa mapaGomsl v = 2x2 + bx + ¢ mHaxomurcs B Touke A (—3; —2)?
p P p y

BapuanT 2

. 1 .
1. ®ynkus 3agana popmyiaoi f(x) = y x? — x. Haiigure:

Df2)uf3); 2) Hynu QyHKIHH.

. 42
2. Haiigute obnacts onpenenenus pyukuuu f(x) = ad

xZ4x-20°

3. Ioctpoiite rpadux pynkuun f (x) = x? — 2x — 8. Hcnonb3ys rpaduk, HaliquTe:
1) oGnacTh 3HaUEHUN PYHKINH;

2) mpoMeXyTOK BO3pacTaHus (pyHKLIUU;

3) MHOXeCTBO perieHuii HepaBeHcTa f (X) < 0.

4. Iloctpoiite rpadux GyHKIUH:

Dfx) =+vx—-2; 2) f(x) =+x—2

5. Haiigute o6nacts onpenenenus Gynkuun f(x) =vVx — 1+ ’

x2-9’

6. ITpu kakux 3HaUeHHAX b m C BepmmHa mapabomsr ¥ = 3x2 + bx + ¢ Haxomurcs B Touke A (—2; 1)?
p P P

Bapuanr 3
1. ®ynkuus 3agana popmyoit f(x) = é x? — 3x. Haiigure:

DfR)uf(-3); 2) nynu GyHKIUH.

-5
2. Haiijure o6nacts onpenenenus Gpynkmuu f (x) = ad

xZ+x—-6

3. Ioctpoiite rpadux pynkuun f (x) = x? — 2x — 3. Ucnons3ys rpaduk, Haiiure:

1) oOnacTh 3HaUEHUN QYHKINH;

2) mpoMeXYyTOK yObIBaHUS (PYHKIINH;

3) MHOXeCTBO perieHuii HepaBeHcTa f (X) < 0.

4. Iloctpoiite rpadux GyHKIUH:

1) FG) = VA +3; 2) f) = Vx ¥ 3.
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4
x2-25
6. Ilpu xakux 3HayeHusx b u ¢ Bepmmua mapabomsr y = —2x2 + bx + ¢ HaxoauTcs B Touke A (2; 1)?

5. Haiimure o6nacts onpeneneaus Gpynkmun f (x) =+x — 3 +

Bapuanr 4
1. ®ynkuus 3agana popmyioii f(x) = é x? — 6x. Haiigure:

DEfG)uf(-1); 2) Hynu (yHKIIHH.

. +6
2. Haiizure obnacts onpenenenus Gpynxumu f(x) = i

x%-3x—-4

3. Toctpoiite rpadux ¢pynkuun f(x) = x2 — 8x + 7. Vicnons3ys rpaduk, HaiianTe:
1) obnacTb 3HaYCHMI HYHKIIHUH;

2) IpOMEeXyTOK BO3pacTaHusi GyHKLUY;

3) MHOKeCTBO pericHuii HepaBeHcTna f (X) > 0.

4. TToctpoiite rpaduk GyHKINU:

Df)=vx+2 2)fx)=vx+2
5. Haiigute o6nacts onpenenenus Gpynkuun f(x) =+/x + 3 + xz'%%.

6. [Ipu kakux 3HaYeHusx b u C BepmmHa mapadonsl v = —4x?2 + bx + ¢ Haxomures B Touke A (3; 1)?
p p p ¥

Kpurepuu ouenuBanusi pa6otbl
IIxana nepeBoaa nepBUYHOrO 02J1J1a 32 BHINOJIHEHHE KOHTPOJILHOI pa00oThl B 0TMETKY IO
nATHOAUILHOM HIKaJIe:

[TepBuuHBIi Oasmt 0-5 6-9 10- 11 12-14

OrmMmerka 2 3 4 5

KonTposbHas padora Ne 3 no treme «PemieHue kBagpaTHbIX HepaBeHCTB. CucTeMbl YpaBHEHHH ¢ IBYMA
nepeMeHHbIMID)
Bupn: texymas arrecranus
TpeGoBaHus K YPOBHIO IIOJJTOTOBKH 00yJarOIUXCsI
Cmpoums Tpaduk kBagpatnaHoil pynkuuu. [To rpaduky kBagpaTHuHOM (PyHKIIMM ONUCHIBATE €€ CBOMCTBA.
Onucvléams CXeMaTUYHOE PACIIONIOKEHUE MAapad0IIbl OTHOCUTENIBHO OCH a0CIUCC B 3aBUCUMOCTH OT 3HAKa
cTapiuero ko3pduuuenTa 1 TMCKPUMUHAHTA COOTBETCTBYIOIIETO KBaIPaTHOTO TPEXUJICHA.
Pewamb KBapaTHbIE HEPABEHCTBA, HCIIOJIb3Ys CXEMY PACIONI0KEHUS TapaboJIbl OTHOCUTEIBHO OCH a0CLIHCC.
Onucvigams rpaduyecKrii METO peIIeHHsI CUCTEMBbI IBYX YPaBHEHUH ¢ ABYMS MEPEMEHHBIMU, METO]T
IIO/ICTAHOBKHU M METOJI CJIOKEHHMS 111 PEIICHHS] CUCTEMBI IBYX YPAaBHEHHM C IBYMs IEPEMEHHBIMU, OJTHO U3
KOTOPBIX HE SBIISETCS JIMHEWHBIM.
Pewamb TeKcTOBBIE 337]a4M, B KOTOPBIX CUCTEMA JBYX YPABHEHUN C ABYMS IIEPEMEHHBIMH SIBIISIETCS
MaTEMaTU4YeCKON MOJEIIBIO PEAIBHOIO MIPOLECCa, U UHTEPIIPETUPOBATH PE3YIbTaT PELICHUS CUCTEMBI
Heab: BoIpaboTaTh yMEHHE pelIaTh IPOCTEHIINE HEPABECTBA BTOPOM CTETIEHH U CHCTEMBI,
coJiepaKalllie YpaBHEHUs BTOPOM CTENICHU C IBYMs IIEPEMEHHBIMU, U PELIATh TEKCTOBBIE 3a1a4U C
ITOMOIIIBIO COCTABJICHUS TAKUX CUCTEM.
IInanupyemsblie 00pa3oBaTebHbIC Pe3yIbTATHI:

IIpeaMeTHbIE yMeHHsI: YMETh JEMOHCTPUPOBATh 3HAHWE OCHOBHBIX ITOHATUHN, IPUMEHSTh
MTOJIyYEHHBIE 3HAHUS JUIsl PEIICHUSI OCHOBHBIX M KAUECTBEHHBIX 33/1a4, KOHTPOJIMPOBAThH
npoliecc U pe3yabTaT yueOHOM MaTeMaTHUeCKOM e TeTbHOCTH.

MeranpeamerHsle:

ITo3HaBaTenbHbIE: TPOBOAIT CPAaBHEHHUE U KIACCU(DUKAIHIIO 110 331aHHBIM KPUTEPUSIM.
PeryasiTuBHbI€: BHOCST HEOOXOAMMbIE KOPPEKTHUBBI B ACMCTBHE MOCIIE €r0 3aBEPILIECHUS Ha
OCHOBE €ro y4éra Xapakrepa JOMYyIIEHHbIX OIIMOO0K; OCYIIECTBISIOT CaMOAHANIN3 U
CaMOKOHTPOJIb.

KoMMyHHKaTHBHBIE: YUUTHIBAIOT Pa3HBIE MHEHUS U CTPEMSATCS K KOOPAMHALIMM Pa3JIMYHbIX
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MO3ULUK B COTPYAHUYECTBE.

JIMYHOCTHBIE: OCO3HAIOT BAXKHOCTh U HEOOXOIMMOCTh MaTEMAaTUYECKUX 3HAHUN 115
4eJI0BeKa.

CTpyKTYypa KOHTPOJIbHOI PadoThI:

Ha BrinonHenue paboThl 0TBOAUTCS 45 MUHYT.

Ne IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA YpoBeHb Bbanawbl
3alaHus 3ajaHus
1 KBagpaTHOe HepaBEeHCTBO U €ro pelieHus. Pemenue kBaapaTHbIX bazoBblii 1
HEPaBEHCTB: UCIOJIb30BAHUE CBOWCTB M IpaduKa KBaApaTHIYHON .
0a30BBIN 1
GyHKIINH.
0a30BbIN 1
0a30BbIN 1
2 IlonsiTHE cucTeMbl ypaBHEHM. Pelenne cucremMsl ypaBHEHUN. ba3zoBb1it 1
3 Ob6unacTe ompezeneHuss HepaBeHCTBa (00IACTh AOMYCTUMBIX 3HAUYCHUU | Oa30BBIN 1
HIEPEMEHHOM). .
MOBBILICHHBIN | 2
4 Pemuth rpaduuecku cuctemy MOBBIIICHHBIN | 2
5) Pemuts 3a1a4y ¢ MOMOIIBIO COCTABIEHUS CUCTEMBI MOBBIICHHBIN | 2
6 Pemuth cuctemy ypaBHEeHUM MOBBIIICHHBIN | 3

CoaepsxkaHue KOHTPOJILHON padoThI
Kontpoabnasi padora Ne 3 no teme «Pemenne kBaapaTHbiX HepaBeHCTB. CHCTeMbl YPaBHEHHUH ¢ IByMs

nepeMeHHbIMU»
Bapnanr 1
1. Pemvite HepaBeHCTBO:
1) x*—4x—5>0; 3) X2 >0;
2) 3x% — 12x = 0; 4)x? —4x+4=0.
2. Pemmmte cucremMy ypaBHEHUN {x —5y =3,
xy+ 3y =11.

3. Haiigure oGnacth onpeneneHus QyHKIUH:
1)y = VBx — x2; 2y = s

v =x?— 6x,

4. Pemute rpaguecku CUCTEMY YpaBHEHUN {
x—y=6.

5. Paccrosnaue MCKAY ABYMs CéJ’IaMI/I, paBHOC 6 KM, BCJIOCUIICAUCT MMPOC3KACT HA lu GBICTpCC, 4YCM IIPOXOaAUT
9TO PAaCCTOSAHUC TICHICXOM. Haiigute CKOpPOCTb KaXAOTO U3 HHUX, CCIIHU 3a 24 nemexo mpoxoauT Ha 4 kM
MCHBIIC, YCM BCIOCUIICAUCT IIPOC3KACT 3a 1.
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2 . 2
6. Pemute cucremy ypaBHEHUI {x + 12xy + 36y 16,

x —6y=—8
Bapuant 2
1. Pemure HepaBeHCTBO:
1) x*+2x—3<0; 3)x*<O;
2) 2x% +6x=0; 4) x* —8x+ 16 > 0.
> pen P rav=s
. UTE CHCTEMY YPaBHCHHIA 4y +xy =6
3. Haiimure obmacts onpenencHus GyHKIIAH:
F = — 2. B — #
Dy =vax—x% 2y = e
JF — 2
4. Pemmre rpaduyecku CUCTEMY ypaBHEHHIMA {; ~ ; _+22x,

5. U3 1ByX roposoB, pacCTOSIHUE MEXIYy KOTOPBIMU PaBHO 25 KM, BbIEXaJIH OJHOBPEMEHHO HABCTpEUy APYr
JIPYTY JBa BEJIOCHIICTUCTa U BCTPETHIUCH depe3 | 4 mocie Havama nBrokeHus. Haliaure cKOpoCTh Kakaoro
BEJIOCUTIEANCTA, €CIIM OJIMH U3 HUX Mpoe3xkaeT 30 kM Ha 1 9 OvIicTpee Apyroro.

2 r 2 —
6. Pemnre cucreMy ypaBHEHU {4x +4xy +) 25,

2x —y =3.
Bapuanr 3
1. Pemnte HEpaBEHCTBO:
1) x*+3x—4>0; 3) X% > 4;
2) 4x% — 8x < 0; 4) x? — 10x + 25 < 0.
7 Pe . {}’+2x:5,
. HUTC CUCTCMY YPaBHCHUHN 2x — xy = 1.
3. Haiinure oOnactb onpenenenus QyHKIUU:
F = — 2. F = ;
Dy = vax=x% Y =
F — 2
4. Pemmre rpaduyecku CUCTEMY ypaBHEHHHA {; ~ ; _+44x,

5. PaccTosHue Mexay AByMs MOCENKaMH, paBHOE 12 KM, IEpBbIi nemexo ] NpoxXoauT Ha 1 4 ObICTpee BTOPOTo.
Haiinure ckopoCcTh KaXKI0TO MENIeX0/1a, €CJIM BTOPOU Memexo 3a 2 4 MPOXOUT Ha 2 KM OoJIbIle, YeM TIEPBBIA
3a ] 4.

2z _ . 2
6. Pemnre cucreMy ypaBHEHU {gx 12xy + 4y 9,

x+ 2y =9.
Bapuanr 4
1. Pemvite HEpaBeHCTBO:
1) x* +5x — 6> 0; 3) X° < 64;
2) 8x% + 24x = 0; 4) x? —12x+ 36 = 0.
., [2x+y =4,
2. Pemmte cucremMy ypaBHEHUN {xy Loy = 12,
3. Haitnure o0Gnactb onpenenenus GQyHKIUU:
11
Dy= m; 2y = Vo+Tx—2x%"
4. Pemute rpaguuecku cucTeMy ypaBHEHUN { /= dx -,
2x +y = b.

5. Ot aByX mpucTaHei, paccTosiHUE MEXAY KOTOpPbIMU paBHO 50 KM, OTIPaBWIIUCH OJTHOBPEMEHHO HABCTPEUY
JIpyr Ipyry JABa KaTepa M BCTPETWIUCH yepe3 1 4 mocne Hayana aBuwkeHus. Halnure CKOpOCTh Ka)Xaoro
KaTepa, €M OJIMH U3 HUX npoxoauT 60 kM Ha 1 4 GbIcTpee Ipyroro.
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. [16x? +8xy + y? = 36,
6. Pemnre cucreMy ypaBHEHHI 3x—y =8

IIxaja nepeBoaa NepBUYHOro 0aJly1a 3a BBINOJIHEHHE KOHTPOJIBbHOM padoThl B OTMETKY IO
NATHOAJIBHOM LIKAJIe:

[TepBuuHBIii Oast 0-5 6-9 10- 13 14-15

Ormerka 2 3 4 5

KounrtpoabHnas padora Ne 4 o teMe «j1eMeHThI IPUKJIATHOI MaTeMATUKN»

Buna: texymas atrecranus

TpeGoBanus K YPOBHIO TOATOTOBKU 00 y4aIOIIUXCS
Ipusooums npumepuol:
MaTeMaTUYECKUX MOJIENIeH PeabHbIX CUTYAIMil; MPUKIAAHBIX 3a/1a4; MPUOIMKEHHBIX BEINYHH;
UCIIOJIb30BaHUsI KOMOMHATOPHBIX MIPABHII CYMMBI M IPOU3BEACHHUS, CITy4aiiHBIX COOBITUH, BKITFOUAS
JIOCTOBEPHBIE U HEBO3MOXKHbBIE COOBITHUS; OMIBITOB C PABHOBEPOSITHBIMU MCXO/IaMU; MTPEACTABICHUS
CTAaTHCTUYECKUX JJAHHBIX B BUJIC TAOJUII, TUarpaMM, Tpad)uKoOB; UCTIOIb30BAaHUS BEPOSTHOCTHBIX CBOMCTB
OKPYKAIOIIUX SBJICHHIA.
Dopmynuposamy:
onpeoeneHus: aOCOTIOTHON MOTPEIIHOCTH, OTHOCUTENBLHOM MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS,
HEBO3MOKHOT'O COOBITHS; KJIACCUYECKOE OIPEIeNIEHNE BEPOSTHOCTH;
npasuia: KOMOMHATOPHOE MPABUIIO CYyMMBbI, KOMOWHATOPHOE MPABUIIO MPOU3BEICHHUS.
Onucvieams 3Tallbl pellieHNs MPUKIAIHON 3a1a4H.
[TosicHATH U 3anuChIBaTh POPMYIY CIOKHBIX MPOIEHTOB. [[pOBOANUTE MPOLIEHTHBIE PACUETHI C
MCITOJIb30BAHUEM CJIOKHBIX MPOIEHTOB.
Haxooums TOYHOCTH IPUOITIIKEHUS IO TaONIuIe TPUOIMKEHHBIX 3HAUCHUN BeIHUnHbL. Vcronb30BaTh
pasznuvHbIe POPMBI 3aIMUCH TPHOIMKEHHOTO 3HAYCHUS BeTUIUHbI. OIIEHNBATh TPHOIIKEHHOE 3HAUCHUE
BEJIMYMHBI.
1Ipo8ooums ONMBITHI CO CITydalHBIMH UCXOoAaMHu. [10SCHATE ¥ 3anMChIBATH GOPMYITY HAXOXKICHUS YaCTOTHI
CIIy4aifHOTO cOoOBITHA. ONMUCHIBATH CTATUCTUYECKYIO OLIEHKY BEPOSTHOCTHU CIIy4ailHOTO coObITHsA. Haxoauts
BEPOSATHOCTH CITy4aifHOTO COOBITHS B OIBITAX C PABHOBEPOSTHBIMU UCXOAMH.
Onucwiéams dTambl CTaTUCTUYECKOTO HccienoBanus. OpopmisaTe nHGOpMaLIMIO B BUAE TaOIHI] M AUArPaMM.
W3Bnekary uHboOpMaluioo u3 TabmuIl U AuarpamMM. HaxoauTh W NPUBOAUTH MPUMEPHl HCIOIH30BAHUS
CTATUCTUYECKUX XapAaKTEPUCTUK COBOKYIMHOCTHU JAaHHBIX: CPEIHEE 3HAUCHHUE, MOJIa, pa3Max, Me/IhaHa BHIOOPKHU

CTpyKTypa KOHTPOJIbHON PadoThI:
Ha BbinosmHeHne paboTel OTBOAUTCS 45 MUHYT.

Conep:xkanne KOHTPOJIBHOI PadoThI

KountpoabHnas padora Ne 4 o teMe «j1eMeHThI NPUKJIATHON MaTeMATUKI

Bapuanr 1
1. Bknaguuk nmonoxxuia B 6ank 20 000 p. mox 6 % ronossix. CKoOJIbKO AeHEr OyAeT Ha ero cuére yepes 2 roga?

. 1
2. HaiiuTe abCOMIOTHYIO MOTPEIIHOCTh NMPUOIMKEHHS Yhcia - UUCIOM 0,16.

3. CkonpKO TpEX3HAUYHBIX YUCEl, Bce HUGPBI KOTOPBIX PA3IMYHBI, MOKHO 3amucarh ¢ nmomouisio nugp 0, 2, 7 u
8?

4. Halimute cpejiHee 3HaYCHHE, MOy, METHAaHy U pa3MaX COBOKYITHOCTH MaHHBIX: 7, 5,4, 6,4, 3,8, 5, 4, 2.

5. B xopoOke nexar 20 kapTodek, MpoHyMepoBaHHBIX yrciamu oT 1 10 20. KakoBa BEpoATHOCTH TOTO, YTO Ha
KapTOuKe, B3ATOM Hayraj, OyJeT 3anucaHo YnciIo, KOTOPOe:

1) xpaTHO uncy 4; 2) He KpaTHO HY 4YUCIy 2, HU 4nciy 57
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6. Meercs aBa METAUIMYECKUX CIUIaBa, OAUH U3 KOTOpbIX coaepkut 30 % menu, a Bropoit — 70 % menu.
CKOJIBKO KWJIOTPAaMMOB KaXKJIOTO M3 HHX HAJ0 B3Th, YTOOBI monyunTh 120 Kr crmaBa, comepskamero 40 %
menqu?

7. Llena HekoTOpOro TOBapa cHaydana noseicuiiack Ha 30 %, a 3areM cHu3minachk Ha 20 %. Kak u Ha ckonbko
MPOIICHTOB U3MEHUJIACh II€HA BCIICACTBUE 3THX JBYX MEPEOIICHOK?

8. B kopoOke yiekar maphl, U3 KOTOPBIX 18 — 3enéHble, a octaabHble — XENThIe. CKOJIBKO KENTHIX MIApOB B

o .. 2
KOpO6Ke, CCJIM BEPOATHOCTb TOI'O, UYTO BBI6paHHBII/I Hayraza map sABJISICTCA KCEJITBIM, paBHA 5’)

9. Uncmo 5 cocTaBiseT OT MOJOKUTEIBHOTO YUCIa X CTOJBKO JK€ MPOLIEHTOB, CKOJIBKO YHCIIO X COCTABIISIET OT
yucaa 80. Halaure uucio X.

Bapuant 2
1. Bknaguuk oot B 6ank 30 000 p. mox 8 % rogoBsix. CKoJIbKO JieHer OyAeT Ha ero cuére yepe3 2 roaa?

. 1
2. Haitnure aGCoIFOTHYIO TOTPEITHOCTD MPUOIMKEHHSI Ynciia ~ 4HCIIOM 0,14.

3. CxonbKO TPEX3HAYHBIX YETHBIX YUCEI, Bce MUMPBI KOTOPHIX Pa3INIHBI, MOKHO 3aMUCaTh C TTIOMOIIBIO ITU(P
3,5,6u7?

4. Haiimute cpeiHee 3HaYCHHE, MOy, MEIUaHy U pa3MaX COBOKYITHOCTH JaHHBIX: 2, 3, 3,5,4,4,5,1, 2, 5.

5. B kopoOke nexar 20 kapToyek, NpoHyMepoBaHHBIX yuciamu oT 1 1o 20. KakoBa BEpoATHOCTH TOTO, YTO Ha
KapTO4Ke, B3SITOW Hayrajl, OyJaeT 3aucaHo YUcio, KOTOpoe:

1) xpaTHO yHcy 5; 2) He KpaTHO HU YuCly 3, HU unciy 47

6. CKOJIbKO TPaMMOB TPEXIIPOLIEHTHOTO M CKOJIBKO IPAaMMOB BOCEMUIIPOIIEHTHOTO PACTBOPOB COJIM HAJO B3STh,
YTOOBI MONY4UTh 260 T MATUIIPOLIEHTHOTO pacTBOpa’?

7. Llena HekoTOpOro ToBapa cHauyana cHuszmiach Ha 20 %, a 3areM noBbicuiack Ha 10 %. Kak u Ha ckoapko
MPOLIEHTOB U3MEHUJIACH IIeHa BCIEACTBHE ITUX JBYX MEPEOIICHOK?

8. B kopoOke nexar mapel, U3 KOTOpbIX 24 — u€pHble, a ocTalbHble — Oemble. CKONBKO OENbIX MIapOB B

o 3
KOpO6KC, CCJIM BEPOATHOCTb TOI'O, YTO BBI6paHHBII/I Hayraj map siBJIsICTCs 66J'II>IM, paBHa ;?

9. Hucio 4 cocrapisieT OT NOJOKUTEIBHOIO YUCIIA X CTOJIBKO YK€ MPOLIEHTOB, CKOJIBKO YHCIIO X COCTaBJISET OT
yycina 25. Haiinure yncio X.

Bapuanr 3
1. Bknaguuk nonoxuia B 6ank 80 000 p. mox 5 % ronossix. CKoIbKO AeHEr OyAeT Ha ero cuére yepes 2 roga?

. 5
2. HaiiuTe abCOMIOTHYIO MOTPEIIHOCTh NMPUOIMKEHHS Yuca - duCIoM 0,84.

3. CkoibKO TPEX3HAYHBIX HEYETHBIX YHCEN, BCe MUQPPHI KOTOPHIX PA3IMIHBI, MOXKHO 3aIllUcaTh C TTOMOIIBIO
uudp 2, 6, 7u 8?

4. Haitnute cpeqHee 3HaueHUe, MOy, MEIMaHy U pa3Max COBOKYITHOCTH JIaHHBIX: 3, 8, 5,2, 6, 8,9,2, 8, 9.

5. B xopoOxke nexat 20 kapTouek, MpoHyMepoBaHHBIX yuciaamu ot 1 1o 20. KakoBa BeposITHOCTh TOTO, UTO Ha
KapTO4Ke, B3ATOW HayraJ, OyJIeT 3amucaHo YMCio, KOTOPOe:

1) xpaTHO ymcy 3; 2) HE KpaTHO HU yuciy 4, HU unciy 57

6. Meramnonom oaHoro copra coaepxkut 12 % wmemun, a apyroro — 30 % wmeau. CKOJIBKO KHIJIOTPAMMOB
METaJlI0JI0Ma KaXKI0T0 copTa Ha/lo B3sTh, 4TOOBI moy4uuTh 180 Kr crutaBa, cogepskaiiero 25 % meau?

7. llena HeKOTOpOTO TOBapa cHauaia nmoeicwiachk Ha 20 %, a 3arem cHu3miach Ha 10 %. Kak u Ha ckoibpko
MPOIIEHTOB U3MEHHIIACH IIeHa BCIEACTBHE ATHX JBYX MEPEOICHOK?

8. B xopoOke nexar mapbl, U3 KOTOpbix 20 — KpacHbIe, a ocTajdbHble — cuHUE. CKOJIbKO CHHHUX IIApPOB B

o 4
KOpO6KC, €CJIM BEPOATHOCTH TOI'O, YTO BBI6paHHBII/I Hayraj map sABJIACTCA CUHHUM, paBHA ;f)

9. Yucno 8 cocTaBisIeT OT MOJOKUTEIBLHOTO YUCIa X CTOJIBKO JK€ MPOIIEHTOB, CKOJIBKO YHCIIO X COCTABIISIET OT
yucia 18. Haiigure uucio X.

Bapnanr 4
1. Bxknaguuk nonosxxwi B 6ank 40 000 p. mox 9 % rogoBeix. CkosibKo JieHer OyAeT Ha ero cuére yepe3 2 roaa?
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. 3
2. Haiinure aGCoOTHYIO TOTPEITHOCTD MPUOIFKEHHS Ynciia ~ 4HCIIOM 0,43.

3. Ckonbko TpEX3HAUHBIX YHCEN, KPATHBIX NATH, Bce HUGPBI KOTOPBIX Pa3IUYHBI, MOXHO 3allUCaTh C
nomortsio udp 2, 3, 5 u 6?

4. Haiimute cpenHee 3HaYeHHUE, MOy, MEITMAHy U pa3MaxX COBOKYIHOCTH MaHHBIX: 4, 7,3,9,7,5,6, 7, 3, 10.

5. B xopoOke nexat 20 kapTouek, MPOHYMEpOBaHHbIX yuciaMu oT 1 1o 20. KakoBa BEeposSTHOCTH TOTO, YTO HA
KapTO4Ke, B3SITOW Hayrajl, OyJeT 3arcaHo Y1cio, KOTOpoe:

1) kpatHO yHcCIy §; 2) He KpaTHO HU YMCIYy 2, HU yucity 37

6. Ilepsbiii criaB coaepxut 20 % uunka, a Bropoit — 40 % 1nuHka. CKOJIBKO KAJIOTPAMMOB KaXKJI0TO CILIaBa
HaJI0 B3ATh, YTOOBI MOJYUUTh 12 Kr cruiaBa, coaepxariero 30 % menn?

7. Llena HekoTOpOro ToBapa cHauyana cHuzmiach Ha 10 %, a 3arem noBbeicuinack Ha 10 %. Kak n Ha ckoapko
MPOLEHTOB U3MEHUJIACH IIeHA BCIEACTBHE ITUX JBYX MEPEOICHOK?

8. B kopoOke 5exar mapel, U3 KOTOphIX 12 — duoseroBbie, a ocTalibHble — OUPrO30Bble. CKOJIBKO
OHMPIO30BBIX IIAPOB B KOPOOKE, €CIIM BEPOATHOCTh TOTO, YTO BBHIOpAHHBINA Hayraj 1Iap SBISETCS OUPIO30BBIM,

7
aBHA —¢
p 10

9. Hucno 9 cocraBusieT OT MOJOKUTEITHHOTO YUCIIAa X CTOIBKO XK€ MPOILIEHTOB, CKOJILKO YHCIIO X COCTABISET OT
yucia 25. Halianre yncio X.

KontpoabHas padora Ne 5 «UuciioBbie nocie10BaTEJIbHOCTH. »

Bupa: texymas arrecranus

TpeGoBanus K YPOBHIO IIOJTOTOBKH 00y4YarOIUXCsI
IIpusooumo npumepul.: IOCIENOBATEIbHOCTEN; YUCIOBBIX MOCIIEI0BATEIILHOCTEN, B YACTHOCTH
apu(MeTHUECKONH U TreOMETPUYECKOM MPOrpeccHii; HCIOIb30BAHUS MOCIEI0BATENLHOCTEH B peaabHOM JKU3HU;
3aJa4, B KOTOPBIX PACCMAaTPHUBAIOTCSI CYMMBI C OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
Onucvliéams: IOHATHUE T1OCIEI0BATEILHOCTH, WIEHA I10CIE10BaTEIbHOCTH, CIIOCOOBI 3aaHUs
I10CJIEI0BATENbHOCTH.
Bviyucnsims 4ieHbl OCIE10BATEIbHOCTH, 331aHHON (POPMYJIIOH N-TO YiIeHa I PEKYPPEHTHO.
Dopmynuposamy:
onpedenenus. apuPpMeTHIECKOI MPorpeccun, reOMETPUYECKON MPOrpeccuy;
€B0lCMaa YIICHOB TEOMETPHUUECKON U apu(METHYECKON IPOTPECCHIA.
3aoasame apupMETHUECKYIO U T€OMETPUYECKYIO IPOTPECCUU PEKYPPEHTHO.
3anucvieamov 1 nosicnams HOPMYJIIBI 00IIETO YieHa apu(METUUECKON U TEOMETPUIECKON TPOrPECCHIA.
3anucvieamev U 0okazvieams: GOPMYIIBI CyMMBbI N EPBBIX WICHOB apU(PMETUUECKON U FeOMETPHUUECKOM
nporpeccuii; GopMyJibl, BEIpaXKarolile CBONCTBA YIEHOB apu(METHUYECKON U T€OMETPUUYECKON MTPOrpeccuil.
Buiuucisims cymMy O€CKOHEUHON TreoMeTpUYecKoi mporpeccuu, y kotopoit | q | < 1. [IpencraBnsath
OecKkOHEUYHbIE NEPUOANYECKHE APOOU B BUJI€ OOBIKHOBEHHBIX

ean: mpoBeputh 3aHust 00 apuHMETUUECKON U TEOMETPUUYECKOMN TTOCIIEI0BATETLHOCTSIX.
IlnannpyemMbie 00pa3oBaTe/ibHbIC Pe3yJIbTATHI:

IIpeaMeTHbIE yMeHHs: YMETh JEMOHCTPUPOBATh 3HAHUE OCHOBHBIX ITOHATUH, IPUMEHSATh
ITOJIyYEHHBIE 3HAHUS JUIsl PELICHUSI OCHOBHBIX M KAYECTBEHHBIX 3a/1a4, KOHTPOJIMPOBATh
Ipoliece U pe3yabTaT yueOHOM MaTeMaTHUECKOH JesITeIbHOCTH.

MeTanpeamMerHsble:

IMo3HaBaTebHBIE: TIPOBOISIT CPABHEHUE U KIACCU(DUKAIUIO 110 33JaHHBIM KPUTEPHSIM.
PeryasiTuBHBIE: BHOCAT HEOOXOMMbIC KOPPEKTHBBI B ICHCTBHE TIOCIIC €r0 3aBEPIICHUS Ha
OCHOBE €ro y4éra XxapakTepa JOMYIIECHHbBIX OMIMO0K; OCYIIECTBISIOT CAMOAHAIN3 U
CaMOKOHTPOJIb.

KoMMyHuKaTHBHBIE: YIUTHIBAIOT Pa3HbIE MHEHUS U CTPEMSTCS K KOOPAWHALIUN PA3INYHBIX
MTO3UIIMM B COTPYTHUYECTBE.

JIMYHOCTHBIE: 0OCO3HAIOT BAXKHOCTh U HEOOXOIMMOCTh MaTEMAaTUYECKUX 3HAHUN 115
4eIJI0BEKA.
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CTpyKTypa KOHTPOJIbHOI padoThI:
Ha BeInonHeHue paboThl OTBOAUTCS 45 MUHYT.

Ne IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUSA YpoBennb baunbl
3alaHusA 3alaHuA
1 Apudmerndeckas mporpeccus u ee CBorcTBa. Popmyna oowezo 0a30BbII 1

YjeHa u cymmbl N NepeviX UleH08 apuhmemuieckoll u
2eoMempuiecKoll npocpeccul.

2 ['eomerpuueckast mporpeccus. Popmyra obujeeo unena u cymmuvl N | 0A30BBIN 1
NepauvIX UIeHO8 apu@dMemuiecKoll U 2eoMempudecKoli npocpeccuil.

3 ['eomerpuueckast nporpeccus. @Popmyna obwe2o yneHa u cymmsl N | 0A30BBII 1
NepeviX UNeHO8 apumemuueckou U 2eoMempuyeckol npocpeccui.
Cxoosyascsa 2eomempuieckas npozpeccus.

4 Apudmerrdeckas mporpeccus U e CBOMCTBa. 0a30BbII 2
5 ['eomeTpuueckas MpoOrpeccHs. TIOBBIIICHHBIN | 2
6 ApudmeTrnueckas nporpeccus u ee cBorucTBa. Dopmyna obuje2o MOBBIIICHHBIN | 3

YneHa u cymmol N Nepevix YieHo8 apughmemuieckou u
2eoMempuiecKol npocpeccull.

Conep:xkanue KOHTPOJIBHOI PadoThI

KounTtpoJabHnas padora Ne 5 mo teme «Huc/ioBbIie M0CJI€10BATEIbHOCTH

BapwuanT 1
1. HaliguTe nBeHaqaThlii WIEH U CYMMY MEPBBIX IBEHAIIATH YWICHOB apu(METHUECKON MPOTrpecCHu
(an), ecmma; =3,a, = 7.
2. Haiigure cepMOM YICH U CYMMY MEPBBIX IIECTH WICHOB reoMeTprueckoi nporpeccuu (by), ecu by
1
=— ; uqg-= 2.
3. Haiinute cymmy GeckoHEUHOI reoMeTpruyeckoi mporpeccuu 27, =9, 3, ... .
4. Haiinure HOMep wieHa apudMeTHIeCKo# nmporpeccu (a,), paBHoro 6,4, ecnu a; = 3,6 ud = 0,4.
5. Kakue nBa uncna HaJ0 BCTaBUTh MEXY YuciamMu 2 u —54, 4ToObl OHM BMECTE C JAHHBIMU YUCIIAMU
o0pa3oBajii FeOMETPUUYECKYIO IIPOrPECCUio?
6. [Ipu xakoMm 3HaYeHUU X 3HaYeHUs BbIpaxeHui 2X — 1, X + 3 u x + 15 OyayTt mocnenoBaTeaIbHBIMU
YJICHAMHU TeOMEeTpUUecKou nporpeccun? HailauTe dneHbl 3TOW MPOTPECCUH.
7. Haligute cymMmMy BceX HATypalbHBIX YHUCEN, KPaTHBIX 7, KoTopbie 6ombiie 100 u mensbie 200.

Bapuanrt 2
1. Haiigute BOCEMOI YjIeH M CYMMY MEPBBIX BOCBMH WICHOB apu(pMETHUECKOM mporpeccuu (a,), eciu
a = 1, dy = 4,
2. HaiinuTe 9eTBEPTHIN WieH U CYyMMY IEPBBIX IIATH WICHOB reoMeTprueckoi mporpeccu (b,), ecnu
b]_ = é nq-= 3.

3. Haligute cymmy GeCKOHEYHOM reOMeTpUIecKoii mporpeccun —64, 32, —16, ... .
4. Haiinute HOMep wieHa apudMeTHIeCKO# nmporpeccuu (@,), paBHoro 3,6, ecnmu a; =2,4ud =0,2.
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5. Kakue nBa uncia HaJo BCTaBUTh MEXIY yuciaMu 8 U —64, 9TOObI OHM BMECTE C JaHHBIMU YHCIIAMH
00pa3zoBaiv reOMETPUUYECKYIO MPOTPECCUI0?

6. Ilpn kakoM 3Ha4eHMM X 3HAYEHMs BbIpaKeHUil 3X — 2, X + 2 u X + § OyayT nocienoBaTeIbHbIMU
YJIEHAMU T€OMEeTpUYECKOor nmporpeccun? HaliiuTe 4ineHsl 3TOU MPOrpeECCHH.

7. Haliaute cymMMy BCeX HaTypalbHBIX YHCEN, KPATHBIX 5, KoTopble O0bie 150 u mensiue 250.

Bapnanr 3
1. HaliquTe necsaThlil 4jieH U CyMMY NEPBBIX JECSATH YJICHOB apu(MeTHUECKOH mporpeccuu (ay), eciu
a;=2,a,=06.
2. Haiigure TpeTuil 4wieH U CyMMY IMEPBBIX YETHIPEX WICHOB reoMeTpuieckoi nporpeccu (by,), ecmu
b]_ S nq-= 5.

25
. . . 1
3. Haligute cymmy O€CKOHEYHOW reoMeTpruieckoil mporpeccuu —4, 1, — SR

4. Haiinure HOMep wieHa apudMeTHIeCKol nmporpeccuu (a,), paBHoro 4,9, ecmma; =1,4ud=0,5.

5. Kakue naBa udmcina Hajgo BCTaBUTh Mexay uuciamu 4 u —108, 4ToObl OHM BMECTE C JaHHBIMU
qrciaMu 00pa3oBaIl reOMETPUUYECKYIO TPOTPECCHIO?

6. [Ipu xakoMm 3HaAYEHUHU X 3HAYEHHUS BBIpaXeHU X — 3, X + 4 u 2X — 40 OyayT mocieaoBaTeIbHbIMH
YIeHaMU T€OMETPUUYECKON nporpeccun? Haliaure wWieHsl 3TOM NpOrpeccuu.

7. Haiinute cyMMy BceX HATypaJIbHBIX YHCEI, KPaTHBIX 9, KoTopsie Ooubiie 120 u mensie 210.

Bapuant 4
1. HaiimuTe cepMoif 4ieH U CyMMY MEpPBBIX CEMH YJIEHOB apu(METHUYECKOi porpeccuu (ay,), eciu ay
=5 a, =11
2. Halinure 1ecToii wWieH 1 CyMMY MEPBBIX IIECTH YWICHOB reoMeTpuyeckoi mporpeccun (by), eciu by
1
=3 uq-= 2.
3. Haiinure cymMmMy OeCKOHEUHOM TeoMeTpruUecKoii mporpeccun —6, 1, — é, -

4. Haiinute HOMep wieHa apudMeTHIeCKO# nmporpeccuu (a,), paBhoro 8,9, eciu a; =4,1 ud = 0,6.

5. Kakue nBa 4ymcia HaJ0 BCTaBUTh MEXAy 4yuciaamMud 3 U —192, 9ToObI OHM BMECTE C JIAHHBIMH
YHUCIaMH 00pa30Balid TE€OMETPHIECKYIO ITPOTPECCHIO?

6. [Ipn KakoM 3HauU€HHUU X 3HAUYEHHUA BbIpaXeHH X — 7, X + 5 u 3X + 1 OyayTr nocnenoBaTelbHBIMU
YJI€HaMU T€OMETPUUYECKON nporpeccun? Haliaure wieHsl 3TOM NpOrpeccuu.

7. Haligute cymMmMy BceX HaTypaibHBIX uncel, KpaTHbIX 11, koropeie 6omnbire 100 u menbie 180.

IIkxaja nepeBoaa NnepBUYHOro 6aJljia 3a BbINOJIHEHHE KOHTPOJIbHOI PadoThl B 0TMETKY
N0 NATHOAVILHOM IIKaJIe:
[TepBuyHbIii Gat 0-3 4-6 7-8 9-10

OrMmerka 2 3 4 5

KonTpoabsHas padora Ne 6 no treme «O0001meHne U CUCTEMATU3ALMS 3HAHUN yUAIUXCSD)
Bua: urorosas
TpeboBanus K YPOBHIO IIOJTOTOBKU 00y4JaroIIUXCs
IIpoBepka ypoBHSI ycBOeHHs 3HAHMII 32 Kypc 9 kiacca
Hean: Co3nath ycioBUs I IPOBEPKH 3HAHUI 00YUYaIOIIMXCS 110 YCBOCHUIO U IPUMEHEHUIO
M3Y4YEHHOI0 MaTepuana.
IInanupyemsblie 00pa3oBaTebHbIC Pe3yIbTATHI:
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IIpeaMeTHBIe yMEHHSA: YMETh JEMOHCTPUPOBATh 3HAHUE OCHOBHBIX ITOHATUH, IIPUMEHSTh
IIOJIyYEHHBIE 3HAHMS ISl PEIICHN OCHOBHBIX U KAYECTBEHHBIX 3a/1a4, KOHTPOJIUPOBATh
IpoIiece U pe3yabTaT yueOHOM MaTeMaTHUECKOU JesITeIbHOCTH.

MeTanpeamMeTrHbie:

ITo3HaBaTebHBIE: IPOBOAAT CPAaBHEHHE U KIACCU(DHUKAIHIIO 110 331aHHBIM KPUTEPUSIM.
PeryasiTuBHBIE: BHOCAT HEOOXOAMMbIE KOPPEKTHBBI B IeHICTBHE IIOCIIE €0 3aBEpLICHUs Ha
OCHOBE €ro y4éra Xapakrepa JOMYyIIEHHBIX OIIHOO0K; OCYIIECTBISIOT CAaMOAHAIN3 U
CaMOKOHTPOJIb.

KoMMyHHKaTHBHBIE: YYUTBHIBAIOT PA3HbIE MHEHUS U CTPEMSATCS K KOOPAMHALIMM PA3JIMYHBIX
MO3ULUHI B COTPYAHUYECTBE.

JINYHOCTHBIE: OCO3HAIOT BAJKHOCTh U HEOOXOJUMOCTh MAaTEMATUYECKUX 3HAHUM JUIs

YeNoBeKa.
BapuanT 1
1. Pemure HepaBencTBo 11X — (3X +4) > 9x — 7.
2. Iocrpoiite rpapuk dpyukiuu f(x) = —x? — 6x — 5. [Noas3ysacs rpahuKoM, HaluTe:

1) mpomexxyToK yObIBaHMS (QYHKITUU;

2) MHOKECTBO pElIEHUI HepaBeHCTBa —x2 — 6x — 5 <0,

x—y =1,

x? + 2y = 33.

4. Haiinute cymMMy HEpPBBIX CEMH WIEHOB apU(pMETHYECKON MPOrpeccu, €ciau €€ TPeTUH 4YjeH paBeH —5, a
HIECTOH paBeH 2,5.

5. JIBe Opurassl, paboTast BMECTe, MOTYT BBITIOJHUTE IIPOU3BOACTBCHHOE 3a1anue 3a 6 4. Eciin nepBast Opurana
npopaboTaeT caMOCTOSITENIbHO 2 4, a MOTOM BTopas Opuraga mpopaboraeT 3 4, TO OyAeT BBIIOJIHEHO

3. Pemmre cuctemy ypaBHEHUI {

2
E 3adaHusd. 3a CKOJILKO 4YacoB Kaxxaas 6pHraz[a MOJKCT BBIIIOJHUTb OAHHOC IIPOU3BOACTBCHHOC 3aJlaHHC

CaMOCTOSITENILHO?

6. Ilpu xakux 3HayeHusx a ypasHenue x> + (a +3)x+ 1 =0 ue umeer KopHeii?

7. Ha ueTbIpéx kapToukax 3amucansl uncna 3, 4, 5 u 6. KakoBa BepOsSTHOCTb TOT'O, YTO IIPOU3BEJCHHUE YHUCE,
3alMCaHHbIX Ha JIBYX HayraJ BHIOPaHHBIX KapTOuKax, OyaeT KpaTHbIM uuciay 10?

Bapuanr 2
1. Pemnre HepaBeHCTBO 6X — 5(2X + 8) > 14 + 2X.
2. Iocrpoiite rpaduk dpyukimu f(x) = x? — 6x + 5. Tloas3ysach rpaduKoM, HaliguTe:
1) mpoMexyTOK Bo3pacTaHusi GyHKLUY;
2) MHOKECTBO pellleHuii HepaBeHcTBa xZ — 6x + 5= 0,
y—x=2,
y? + 4x = 13.
4. Haiimute cyMMy NEpBBIX OJUHHAJIATH YJICHOB apU(PMETHUUYECKON MPOrpeccHH, eciau e€ 4eTBEPTHIA uJieH
paBeH 2,6, a mectoi paseH 1,2.
5. JIBa TpakTOopucTa, paboTas BMecTe, MOT'yT BcmaxaTh nojie 3a 14 u. Eciu nepBsiif TpakTOpHCT npopaboTaeT

3. Pemmre cuctemMy ypaBHEHUI {

o 2
CaMOCTOSTEIbHO 7 4, 4 IOTOM BTOPOU TPAKTOPHUCT npopa60TaeT 14 9, TO 6y,Z[eT BCIIaXxaHO 5 moJist. 3a CKOJIbKO

4acOB KAl TPAKTOPUCT MOKET BCIIAXaTh ITO MOJIE CAMOCTOSATEIBHO?

6. Tlpu xakux 3HayeHnsx a ypasHenue x> + (a —2)x+ 1 =0 wumeer JBa pa3INIHBIX KOPHS?

7. Ha uetplpéx kaprToukax 3anucansl uucna 1, 2, 3 m 4. KakoBa BepOSATHOCTb TOr0, YTO CymMMa YHCEIl,
3alMCaHHbIX Ha JBYX HayTraJ BHIOPaHHBIX KapTOUKax, OyAeT YETHBIM YUCIOM?

Bapwanr 3

1. Pemnre HepaBeHcTBO 3X — 4(X + 1) <8 + 5X.
2. Iocrpoiite rpaduk dpyukmuu f (x) = —x? — 2x + 3. [Noas3ysack rpahuKoM, HalguTe:
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1) mpoMexxyToK yObIBaHMS (YHKITUU;

2) MHOKECTBO pellleHuii HepaBeHcTBA —x2 — 2x+ 3 < 0,

xX—y=2,

y?—3x =12

4. Haiigure cyMMy NHEpBBIX JECATH WICHOB apH(PMETHUECKOH MpPOrpeccuu, eciu e€ TpeTui 4ieH paBeH 9, a
BOCHBMOM paBeH 24.

5. JIBoe MaisipoB, paboTasi BMeCTe, MOTYT MOKpAacHTh (hacay mKkoiel 3a 12 4. Ecnu nepBeIit Maisp npopaboraer

3. Pemmre cuctemy ypaBHEHUI {

o 11
CaMOCTOSITENILHO 5 9, a MOTOM BTOPOM MaJisip mpopaboTaeT 4 4, To OyAEeT MOKPAIIEHO - dacama. 3a CKOIBKO

YacOB KaXKJbI MaJIsip MOKET MOKPACUTH (paca] IIKOJIbI CAMOCTOSATENEHO?

6. Ilpu xakux 3HaueHusx a ypasHenue x> — (a —1)x + 4 =0 He uMeer KopHeii?

7. Ha deTbIp€x KapToukax 3amucanbl uncia 2, 5, 6 u 10. KakoBa BeposSTHOCTh TOTO, UTO IMPOU3BEICHUE YUCET,
3alKMCaHHBIX Ha IBYX HAyraj BIOpaHHBIX KApTOUKax, Oy/IeT KpaTHbIM unciy 47

Bapuant 4
1. Pemute HepaBeHcTBO 2X — 3(X + 4) <X — 16.
2. Iocrpoiite rpaduk ¢pyukuuu f(x) = x? — 4x + 3. Tlonb3ysck rpaduxoM, Haliaure:
1) mpomexxyToK Bo3pacTaHusi (YyHKIUY;
2) MHOKECTBO pellleHuii HepaBeHcTBa x2 — 4x + 3 < 0.
x+y=1,
x?—3y=1
4. Haiinure cymMMy NEpBBIX HIECTH YWICHOB apu(METUYECKON MPOTPECCUU, ecH €€ TPETHil WieH paBeH 54, a
NATHIA paBeH 6.
5. Ecnu OTKpBITH OAHOBPEMEHHO JIBe TPyObI, To OacceilH OyneT HamoiHeH Bojaoil 3a 8 4. Eciam chauana
HATOJHATH 0acceiH TOJbKO Yepe3 oaHy TpyOy B TeueHue 12 4, a MOTOM TOJIBKO Yepe3 IPYryro B TeYeHue 3 4,

3. Pemure cuctemy ypaBHEHUI {

o 3 o o
TO BOJOH 6yz[eT HAaIIOJIHCHO 1 OacceiiHa. 3a CKOJILKO 4acOB MOJKET OBLITH HAIlOJHEH Oacceiin qgepe3 KAXKAYIO

TpyOy?

6. Ilpu xakux 3HaueHusx a ypasHeHue x° — (@ —5)x+ 9 = 0 umeer JBa Pa3IUUHBIX KOPHS?

7. Ha deTbIp€x KapToukax 3amucanbl uncia 3, 6, 9 u 14. KakoBa BeposSTHOCTh TOT'O, YTO MPOU3BEICHUE YUCEI,
3aMMCaHHbIX Ha JIBYX HayraJ BRIOPaHHBIX KapTOUKax, He OyJaeT KPaTHBIM uuciy 97
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