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HPEANCJTOBUE

JlanHoe nmocobue npegHazHaveHo [Jisg opraHu3auuu JugdepeHnpoBaHHON CaMOCTOs-
TEJNBbHOM padoThl yyaluxcsl Ha ypokax aireOpsl B 8 kiacce. Bkirou€HHbIE B HETO 3aJaHUs
OXBaTBIBAIOT BCE TEMBI Kypca.

CamocrosTenbHble paboThl IPE/CTaBICHbI HAa TPEX ypoBHAX. Ha kaxaom ypoBHe npe-
JlaraeTcs Mo JiBa OJJHOTUITHBIX BapHaHTA.

[TepBriii ypoBeHb (BapuaHTHI 1-2) paccuuTaH Ha claboO MOATOTOBICHHBIX YJalllUXCH,
MCHBITHIBAIONINX 3aTPYIHEHUS IPU U3Y4YeHUH anreOpsl. [ TaBHas 3a1aya yyammxcs — 10CTUYb
OIpeNIeIEHHOrO CTaHAapTa MaTeMaTudeckoro oOpasoBanus. s MHOTHX 3aJlaHUM Jal0TCs
YKa3aHUS U MOIIArOBble HHCTPYKIIUH.

Bropoii ypoBeHb (BapuaHThl 3—4) HECKOJIBKO YCIIOKHEH MO CPaBHEHUIO € epBbIM. OH
JAET BO3MOXHOCTD y4aIIMMCsl OBJIa/IETh alredpandeckKuMu 3HaHUSIMU M YMEHUSIMH Ha OoJiee
BBICOKOM ypoBHe. Hapsny ¢ 3agaHusMu, HarpaBJIieHHBIMH Ha OTpaO0OTKY OCHOBHBIX YMEHHUH,
B HEM coiep KaTcs HECTIOKHbIE 3aJaHtsl, TPEOYIOLTNE IPOSBICHUS CMEKAIKH U COOOpa3UTENb-
HOCTH. MeToinueckast IOMOIb BCTPEYaeTCsl, HO 3/1eCh JAETCsl yUeHUKaM B MEHbILIEM 00BbEME.

Tpetuit ypoBeHb (BapHaHTHI 5—6) pacCYUTaH HA yJaIIUXCS C XOPOIIeH MaTeMaTHIECKOM
noAroToBKoM. OH 1aéT UM BO3MOXKHOCTh JIOCTATOYHO MHTEHCUBHO OBJA/I€BATh OCHOBHBIMU
3HAHUSAMU U YMEHUSIMU, U HAYUUThCS IPUMEHATh UX B Pa3HOOOPA3HBIX YCIOKHEHHBIX CUTY-
alMsx. 3/1eCh BCTPEUAIOTCS 3a/1aHusI, TPEOYIOIINe He TOJIbKO CBOOOIHOTO BIIaJIeHUs pUoOpe-
TEHHBIMU 3HAHUSIMU U YMEHHUSIMHU, HO U TBOPYECKOTO MOX0/1a, IPOSBIICHUS UHTEIJIEKTYyallb-
HOU MOJABHKHOCTH.

CamocrosiTenbHble pabOThl J0CTaTOUHO 00BEMHBL. [10 cBOeMy yCMOTpeHHIO yUUTeNlb
MOJKET MCIIOJIb30BaTh UX HECKOJIBKO pa3, BBIAEISAA Ty WIKM UHYIO opiuio 3aganuid. Audde-
PEHIIMPOBAHHOCTh MATEPUAJIOB MO3BOJUT YYalIUMCS YCIEIIHO pealn30BaTh CBOU MOTEHIIHU-
aJlbHbIe BO3MOXHOCTH B YCBOCHUH Kypca ainredpsl. JlanHoe moco0ue MOKEeT UCIOIb30BaThCs
U U1 UHAUBUIYaJIbHON pabOTHI.

Bce maTepualibl COBpeMEeHHBI 1 OOHOBJICHBI, M TIOJTHOCTBIO COOTBETCTBYIOT IOCIIETHEMY
n3mannio ydeOHnka «Anredpa. 8 wmacc» moxa pemakiuend C.A. TenskoBCKOTO (aBTOPHI
FO.H. Makapsrues, H.I'. Munatok u ap.), a Taxxe TpedoBanusm BITP u OI'D.

Bonburyro paboTy 1o moAroToBKe KHUTH U €€ 00HOBIIeHHUIO MpoBena Enena BukropoBna
JlykbsiHOBa, Iearor ¢ OOJIBIINM CTa)KEM U MHOTOJIETHUM OIBITOM HHIMBUAYAJILHONU PaOOTHI
¢ yyammmucs 7-9 kiaccoB 1o anreope.

Kenaem ycrnexa BceM ydalumcsi B YCBOEHHH Kypca ainreopbl! YBepeHbl, UTO yUUTENSIM
3TO MOCOOHE MOMOKET OPraHn30BaTh AU(GEepeHINPOBAHHYIO padOTy B Kjacce.

ITocoOue mocBsIIEHO MaMATH BBLAAIOLIETOCs YY4EHOT0, METoAUCTa U negarora Hopsl
I'puropseBHBI MUHIIOK.

I'enepanvusiii Oupekmop u agmop
H3zoamenvcmea « Unmennexm-L{enmpy
M.b. Munowk



C-1. HEJIBIE U TPOBHBIE BBIPAYKEHU A

BAPUAHT 1
1. U3 JaHHBIX BBIpa)KeHI/Iﬁ BBIITUIIUTEC TC, KOTOPLIC ABJIAIOTCSA I[pOGHBIMI/I:
3¢’ a-
402007 vathy 20y 20 2
3 a 3 2b 3x 7

2. CocraBbTe ApOOb:

a) YUCIUTENIb KOTOPOW paBeH CyMMe MEPEMEHHBIX a U b, a 3HaMeHaTellb paBeH UX YIBO-

€HHOMY NPOU3BEACHUIO;

0) YHUCIUTENIb KOTOPOW PaBEH Pa3HOCTH MEPEMEHHBIX X U V, @ 3HAMEHATENIb PAaBEH WX

CyMMe.

3. Haliniute 3HaY€HNE BBIPAKEHUS:
2

a) X =2 npu x=4;—2;
3x

6) “20 \on a=5.b=—21a=1.b=—1.
7

4. 3anoyiHUTE TaOJIHILY:

X -5 -3 -1 0,5 1 2,5 4

x—1

X

S. Ykaxure 1onycTuMble 3Ha4CHUS IIEPEMEHHOU B BBIPAKECHUU:

1 1 1 1
a) —; 0) a’ +—; B) a+—; r) 3a— .
a a a—1 2-2a
6. CocTaBbTe Kakyr0-I100 IpoOh C MEPEMEHHON ¢ B 3HAMEHATENE, KOTopasi:
a) IMEeeT CMBICII IIPH BCEX 3HAYCHUSIX 4;
0) UMEET CMBICII TP BCEX 3HAYCHHSIX d, KpOMeE 5.

7. Cyl1ecTByeT Jid 3HaYeHHE IEPEMEHHOM X TPU KOTOPOM PaBHO HYJIIO 3HAUYEHHUE CIEAYIOUINX

npo6eit? Ecnu na, HaliiuTe BCe TaKue 3HAUCHUSI.

-1 _ 2 2_
BAPUAHT 2
1. V3 naHHbIX BBIpa)KEHUH BBIMHIIUTE T, KOTOPHIC SABISIOTCS IPOOHBIMH:
g; 5; 1,3y; %x3y; i—;; x;Zy; %'

2. CoctaBbTe ApOOb:

a) YUCIHNTCIIb KOTOpOﬁ paBCH Pa3sHOCTU NCPEMCHHLBIX X U ), a BHAMCHATCJIb PABCH UX

YTPOEHHOMY IIPOU3BEICHUIO;

0) YHCIUTENb KOTOPOH paBeH CyMMe MEpEMEHHBIX a U b, a 3HAMeHaTeNb PaBeH UX pas-

HOCTH.

3. Halinute 3HaueHKE BBIPAKCHUSA:

3
+8
a) a npu a=1;-2;
2a
0) 3=y nmpu x=6, y=-—2;x=—1, y=—1.

xX+y



4. 3anoyHUTE TaOIHILY:

X -5 -3 -1 0 0,5 2,5 4
L
x—1
5. YKaxuTe J0MyCTUMbIE 3HAUEHHS IEPEMEHHOI B BHIPAKEHUH:
2 2 2 2
a) —; 0) x* +—; B) X+ ; r) 2x— )
) x ) x° ) x-2 ) 3-3x

6. CocraBbTe Kaky0-1100 Jpo0b ¢ IepeMeHHO! X B 3HAMEHaTele, KOTopast:

a) IMEeT CMBICII ITPH BCEX 3HAYEHUSX X;
0) MMeeT CMBICI PU BCEX 3HAUEHUSX X, Kpome 3.

7. CylecTByeT JI 3HaYeHNE IEPEMEHHOM X ITPU KOTOPOM PABHO HYJIIO 3HAYEHUE CIICTYOIINX

npobeit? Ecnu na, HaliiuTe Bce TaKue 3HAUCHUSI.

2x-16 3x+6 X +16 x2-9
a) —; 0) —:; B) —; r) :
7 x -8 7 x+3
BAPUAHT 3
1. V3 naHHBIX BBIPAKECHHUH BBIMHIIUTE T, KOTOPHIC SIBISIOTCS TIPOOHBIMH:
1, 8 1 x* «x 1
Zaby =5 —x = —— =2
3 x 8 10 x-1 3

2. CocraBbTe Ipo0Ob, YUCIUTENb KOTOPOH paBeH MPOU3BEACHUIO IEPEMEHHBIX @ U b, a 3Hame-

HaTeJIb PaBeH KBAJpPaTy UX CYMMBI.

3. HaiiguTe 3HaueHNE BBIPAXKECHUS:
3
x =3x 1
a) —5— npu x=-2;—-1;—;
2x" -1 3

2
4
6) L1 o a=—3.b=—Lia=—15b=-05
a->b 2

4. 3anoyiHATE TaOJIHILY:

a -5 -3 -1 0 0,5

a
a+?2

S. Ykaxure 1onycTuMble 3HAa4CHHS IIEPEMEHHOU B BBIPAKECHUU:

5 3+6a 4
a) —; 0 ; ;
) 2a ) 3—-6a 5) a’+4

r)

a+1
a’—4

6. CocTaBbTe Kakyr-1100 ApoOb ¢ IIEPEMEHHOM ¢ B 3HAMEHAaTele, KOTopas:

a) IMEeET CMBICI IIPH BCEX 3HAYCHUSX d;
0) UMeeT CMBICIT ITPH BCEX 3HAYCHUSIX ¢, KPOME 4;
B) IMEET CMBICI IIPU BCEX 3HAUYCHUSX @, Kpome 3 1 —3.

7. Cy1iecTByeT Jii 3Ha4€HHE IEPEMEHHOM Y TPU KOTOPOM PaBHO HYJIIO 3HAUEHUE CIAEAYIOLINX

npobeii? Ecnum ma, HaliiuTe BCe TaKUe 3HAYCHUSI.

5y-10 :
Q) 2 6 2 m L
4 y 3y

9

y -4

r) ——

y2+2‘

8. TypucThl mpoexanu Ha MOTOPHOH JIOJKE MO TeYeHHIo peku 30 KM U BepHYIHCh OOpaTHO.

CKopocTh TeueHMsI peKH paBHa 3 KM/4, a CKOPOCTh JIOAKHU B CTOSIYEH BOJE PaBHA Vv KM/4.
CKOJbKO BpEMEHM 3aTpaTHIM TYPUCThI Ha Bech IMyTh? CoCTaBbTE BBIPAXKEHUE M HalAUTE
ero 3HaueHue npu v =21.



BAPUAHT 4

1. 13 JaHHBIX BBIpa)KeHI/Iﬁ BBIITUIIUTEC TC, KOTOPLIC ABJIAIOTCA ,leO6HBIMI/II

1 ., 2 x x 1
——ab’; —; 0,6y; —; 2— ;=
5 a 3 x+2 7
2. CocraBbTe ApoOb, YUCIUTENIb KOTOPOIl paBeH yIBOEHHOMY IIPOU3BE/IEHUIO IEPEMEHHBIX d
158 b, d 3HaMCHATCJIb PABCH KBAaZIpaTy UX PA3HOCTH.

3. Haliiute 3HaY€HHE BBIPAKECHUSA:
x* 1

—-X
a npu x=-2;—-1,—;
) w2 P 2
2
—3ab
6) L3 o a= 4 be—tiac_05p=-15
a+b 3
4. 3anoaHUTE TAOIUILY:
a -5 -3 -1 0,5 1 1.5 2
a+l1
a

S. Ykaxure 1onycTuMble 3Ha4CHUS IIEPEMEHHOU B BBIPAKECHUU:

Q) = 6) 234, B) ——: 4L
2a 2+8a x +1 a —1
6. CoctaBbTe Kakyr0-1100 1poOb ¢ MepeMEeHHON X B 3HAMEHaTele, KOTopast:
a) IMEET CMBICII IIPH BCEX 3HAYCHUSX X;
0) UMeeT CMBICI TTPU BCEX 3HAUYCHMSIX X, Kpome 3;
B) UMEET CMBICJI IIPU BCEX 3HAUEHUSX X, KpOoMe 5 U —3.

7. CyliecTByeT Jii 3HaY€HHE IEPEMEHHOM ) TP KOTOPOM PABHO HYJIIO 3HAYEHUE CIICTYIOIINX
npo6eit? Ecnu na, HaliiuTe BCe TaKue 3HAUCHUSI.
2

3y-6 6-3y. a’+1 » 49
a) ——; 0) — B) — r) ——.

2 y 2a y -3
8. Typuctsl mpoexaau Ha MOTOPHOH JIOAKE MO TCUCHHUIO peKH 42 KM M BEpHYJIUCH 00paTHO.
CKopocTh TeUeHUs pEKH paBHA 2 KM/4, 2 CKOPOCTb JIOJKH B CTOSTUCH Bosie v KM/4. CKOJIBKO
BPEMEHH 3aTPATUIIU TYPUCTHI Ha BeCh IyTh? COCTaBbTE BHIPAKCHUE M HAMIUTE €ro 3HaYe-

HUe rpu v = 23.

BAPUAHT 5

1. U3 maHHbBIX BBIpAKEHUH BBIMHUIIUTE TC, KOTOPHIC SIBISIOTCS IPOOHBIMH:
X 1 3 6 ) 17

x*+1 X g Jrx—l (x+6)(x—5) 2x* —18

2. CocrtaBbTe IpOoOb, YUCIUTENh KOTOPOM paBeH Pa3HOCTH KBAJpaTOB MEPEMEHHBIX m H A,
a 3HaMEHaTeJb PaBEH CyMMe KyOOB 3THX IIEPEMEHHBIX.

3. 3anonHuUTE TAOIUILY:

X —4 2 -1 0 0,5 1,5 2
X +x

x—1

(a—b)2 —ab
ab-1

4. HaiinuTe 3HaueHuE BBIPAXKECHUS: npu a =b;ab=12.



5. Haiinute oGnactb onpenenenus QyHKIUU:
2 3
0) y=—mm—; B) y=——
—2 )y (x+4)(x—1) )y |x|—4
6. CocTaBbTe Kakyr0-1100 Ipo0b C IEPEMEHHOH X B 3HAMEHATelNe, KOTOpas:

a) IMEEeT CMBICII [TPH BCEX 3HAYEHUSX a;
0) MMeeT CMBICI IPU BCEX 3HAUEHUsX a, Kpome 0 u —1.

a) y=—-r

7. CymiecTByeT 1M 3Ha4€HHUE IEPEMEHHOM X ITPX KOTOPOM PaBHO HYJIIO 3HAYEHHUE CIEAYIOIINX
npo6eit? Ecnu na, HaliiuTe Bce Takue 3HAYCHUSI.

Sr-1 (x=2)(x"-9)" y L)+ (x+2)

2 2 x*—4 ’ x*+1
8. TypI/ICTLI OThEXaJIU Ha MOTOPHOM JIOJIKE OT MPUCTAHU MO TEUEHHUIO peku Ha 40 KM U, IPO-
ObIB Ha Oepery 3 1 20 MuUH, BEpHYIHCH 00paTHO. OnpenenuTe Yepe3 CKOJIbKO YacoB TypH-
CTBI BEPHYJIMCH HA MPUCTaHb, €CIIM U3BECTHO, YTO CKOPOCTh TEUYCHHUS PEKHU paBHA 2 KM/4, a
CKOPOCTH JIOJIKH B CTOsTUEH BOjIe paBHA v KM/4. COCTaBbTE BRIPAKECHHE U HAWIUTE €T0 3HA-
YeHHE Tpu v = 22.

BAPHUAHT 6
1. VI3 naHHBIX BRIPAXEHUH BBITTUIITUTE T€, KOTOPBIC SBIISIOTCS APOOHBIMH:
2
al +1; Z—2; 51—x; 1— ! ; 7 ; 27 .
X a x+1 (x—3)(x+1) 4x° +2

2. CocTaBbTe Ip0oOb, YUCIUTENDb KOTOPOH paBeH KyO0y CyMMBI IEPEMEHHBIX M U 11, @ 3HAMEHa-
T€Jb PABEH YBOCHHOMY KBaJpaTy UX CYMMBI.

3. 3amoyiHUTE TAOJHILY:

X —4 -2 1 0,5 1,5 2 3
x—1
X +x
. ab—-1
4. Halinyute 3Ha4YC€HHUE BBIPAKCHUS: > npu a =b; ab =15.
a— b) —ab
5. Haiinute o0Gnacts onpeneneHust yHKIIMN:
l 6 4
a) y=——— 0) y=—————; B) y=r———
R} V=R ) V=S

6. CocTaBbTe Kakyr-1100 Ipo0b C IEpEeMEHHOM X B 3HAMEHAaTele, KOTopas:
a) IMEET CMBICII [TPH BCEX 3HAYCHUSX a;
0) UMeeT CMBICII TPU BCEX 3HAYCHUSIX @, Kpome 2 1 —1.

7. CymiecTByeT 11 3HaUCHHUE MMEPEMEHHOM X MTPU KOTOPOM PaBHO HYIIIO 3HAYCHUE CIIETYIOIINX

npobeii? Ecnum ma, HaliiuTe BCe TaKue 3HAYCHHMS.
4ol (x+3)(x* —4) (x=2) +(x+1)’
a) 0) 3 ; B) 3
x° =9 x +4

8. TypI/ICTLI OTHEXAJM Ha MOTOPHOM JIOJIKE OT IPUCTAHM 110 TEUECHUIO PEKU Ha 42 KM U, IIPo-
ObIB Ha Oepery 4 4 30 MuH, BepHYIHCH 00paTHO. ONpenennTe yepe3 CKOIbKO YacoB TYpH-
CTBI BEPHYJIMCH HA MPUCTaHb, €CIM U3BECTHO, YTO CKOPOCTh TEUEHUS PEKH paBHA 2 KM/4, a
CKOPOCTH JIOJIKH B CTOSTYCH BOJIe paBHA v kKM/4. COCTaBbTE BRIpKEHUE W HAMIHUTE €ro 3Ha-
YyeHue npu v =23.




C-2. COKPAILIEHME JIPOBEN
BAPUAHT 1

. 3aKOHYHTE 3aIUCh:
3xy  3y-x

_ o XV S5xyey’
6y° 3y-2)° 10x'y  5x’y-2x

. Cokpature 1poOb:
2 3 2.3
2) 8ab” 12a 25x7y

14a 35xp”

Sxy

4x’

6)

. Boruncnure 3Hauenue BBIPAXCHUSA:
26 311 37 '34 222
a) > 0) 37 B) —5—3 r) P
. 3aKOHUHNTE COKpaIeHUE APOOeCiHi:
2) a*+ab a(a+b)
3a+3b  3(a+b)
o Xy x(xmy)  x(x-y)

4y—4x 4(y-x) 4(x-y)
5b—50_5(b—c)_

6c—6b 6(c-b)
=25 (x=5)(x+5)
30-6x  6(5-x)

B)

r)

. Cokparute ApoOk:
2a(x+3)'
3(3+x)

3a+15b 15ab(a—Db) bc—2ac

0 ; B ; r .
) ac+5bc 20a(b—a) ) 6a—3b

. Cokpatute ApoOk:

b’ —4a* 5 b*+2ab+a’
b+2a 4a+4b
a’+4a+4 y* -9

5

6)

Vkasanue: T) Boipaxenus (y— 3)2 u (3- y)2 TOKJIECTBEHHO PABHBI.

. Haiinure 3Hauenue apodu:

12a° - ? —4y?
a)?—6abnpn a=-2,b=3; 6)x 4 npu x =-2, y=—06.
b~ —2ab 10y +5x
. [Tocne cokpanienus aApoOU HEKOTOPBIE MIOKA3ATENN CTeNeHeH cTépin. BoccTaHOBUTE HX:
4x 4 2a7b~  a’b
a =—; 0 ="z
) 3x* 3x* ) 10ab’ 5

BAPUAHT 2

. 3aKOHYHUTE 3aIUCh:
) 4__)(;)/: 4x.y - 6 _6x2y4 :_6x2y_y3 B
8x*  4x-2x’ 30’y 6x’y-5x




2. Cokpatute J1po0b:

2
4xy 6) 9a°b :
5y’ 12b

3. BoruncnuTe 3Ha4€HNUE BBIPAKECHUS:
37 215
a) 7 0) S
4. 3aKOHYHTE COKpalleHne Apooeii:
X oay _x(x-y)
5x=-5y 5 (x y)
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