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81 MHoXeCcTBO HaTypanbHbIX YACEN

1.1. UcTUHHBIE BbiCKa3biBaHUS. JIOXHbIe BbICKa3bIBaHUA.
NMoBTOpEHMe n gonoNHeHUunA

Bce BrICcKa3bIBaHUS 3o BonmmeOHnk O ¢pazax KoposeBckoro
Mynpena gBiasroTCA IIOCTOSIHHO JIXKET. IIlyTa Henp34 ckas3ats,
VCTUHHBIMU. VICTUHHBI OHY WJIN JIOKHBI.

Kakomy 13 3THX niepcoHaXeil MOKeT MPUHAIeKATh YTBEP)KICHUE?
a) Bpems Henb3s ocmanosumy.
0) Becenoe epems.
B) Bpems moorcno ocmanosum.
_ ObGocHyiiTe oTBeT.
¢
Bricka3biBanueM (MaTeMaTUUECKIM) Ha3bIBACTCS MTPEITIOKEHUE, O KOTOPOM
MO>KHO CKa3aTh, HICTUHHO OHO WJIU JIOXKHO.
Ecnu BeICKa3pIBaHWE MCTUHHO, TO TOBOPST, YTO €r0 UICTUHHOCTHOE 3Haye-
HUue —,uctuHa“ (o6o3navarot, M* wm ,1*). Eciu Beicka3biBaHKe JIOKHO,

TO TOBOPSIT, YTO €r0 UICTUHHOCTHOE 3HaUeHHe —,, IOXb* (0O6o3HavaroT ,, JI*
wim ,,0%).

Uccredyem u y3raem

1|| Ornpenennute ICTUHHOCTHOE 3HAUSHHE BHICKA3BIBAHUS:

@ B Pecniyoimnke MosioBa yueOHBIH rojr HaunHaercs 1 ceH-
TI0ps1. -

* BcraBpTe yacTuily He mepes; CKa3yeMbIM B BBICKA3bI-
Baunu @,

3anummure IIOJIYUYCHHOC BbICKA3bIBAHUEC U OITPEACIINTE €TI0
NCTHUHHOCTHOEC 3HAYCHHUCE.

- I . - I




,
Bozbmume Ha 3amemk
BbICKa3BIBaHI/Ie @ SABJIACTCA OTpI/luaHl/leM BbICKA3bIBAHUA ®
OTpI/IHaHI/IC BBICKA3bIBAHUS HOquaCTCﬂ HpI/IHI/ICBIBaHI/ICM qaCTUIIbl HE
nepeal CKa3yCMbIM.
OTpI/H_[aHI/Ie HNCTUHHOT' O BBICKA3BIBAHUS SIBJISICTCA JIOXKHBIM BBICKA3BIBAHUEM,
OTPHUILAHHUEC JIOKHOI'O BBICKA3bIBAHUA AABJISACTCS HCTUHHBIM BbICKA3bIBAHHUCM.

Tlpumendem u odvacHAem

Cdopmynupyiire:
d) UICTMHHOE BBICKa3bIBAHUE U €r0 OTPHUIIAHME;
0) JIOXHOE BBICKA3bIBAHUE U €70 OTPUIIAHUE.

!
=

Uccaedyem u yarHaem

* BeickasbpiBaHMS OBIBAIOT 001Nl W UACTIHBIMIL.

VYV Bcex XKUBOTHBIX, V nomaau ecthb
M300paKeHHBIX Ha XBOCT. o

PHUCYHKE, €CTh XBOCT, @

2% OHpeﬂeJ’II/ITC WCTUHHOCTHOE 3HAUEHUE BhICKA3bIBAHUIM:

a) Bce )xuBOTHBIC, N300pakeHHBbIC HA PUCYHKE, YMEIOT IUIABATh.

6) Kpokoau ymeer 1iaBaTh.

B) HekoTopble )KUBOTHBIE, U300 pakeHHBIC HA PUCYHKE, YMEIOT IIABATh.
Kakwue u3 BbICKa3bIBaHMIi a), 0), B) SBIISFOTCS OONTUMU? A KaK1e —4aCTHBIMU?

* ChopmynupyiitTe: &) UICTUHHOE O0IIee BhICKa3bIBAHUE;
0) UCTMHHOE YaCTHOE BBICKAa3bIBAHUE.

3}5 Briummmre ogHo U3 ¢ioB: ,, Bee” umm ,, HekoTopsie*, 4T0OBI OTYyYNUTh UCTHH-
HbIE€ BBICKA3BIBAHUSL.

a) YUEHMKH HAIlleTo Kiiacca JI00AT MaTeMaTHKY.
0) YETHBIC YUCIIA JIEJISTCS Ha 2.
B) HaTypasibHbIe yKciia 6osbiie 10.

/.
S & Fosuume 3 samemq |

M3 npocThIX BbICKa3bIBaHWUil IPU TTOMOIIH CIIOB U; Wil; He; eClU..., MO...
MO’KHO 00pa30BaTh CJI0KHOE BbICKA3bIBAHHE.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS




. .
Briummure onHo u3 Beipakenuit , He 6ompie”, ,, He menbime®, ,, JIro6oe",

» CymiecTBytoT".

a) 5 ynpakHeHMI TOJDKEH pellaTh KaKAbl yUSHUK Ha ypOKe MaTe-
MATHUKH.

0) YEeTHBIC YUCIIA U HECUCTHBIC YHCIIA.

B) 4KCII0, Y KOTOpOro nudpa eIuHull paBHa 5, geauTcs Ha 5.

I
@)) Brumure onHo u3 cinos: ,, Hekotopeie® wim ,, Bee.

a) OJTHOKJIACCHUKH SIBIISIIOTCS IPY3bSIMHU.

0) 4ycia — MPOCThIE.

B) HaTypayibHbIe yKciia 6osbiie 0.

r) aneMeHThl MHOXKecTBa A={a, b, C} mpuHamIekaT MHOXKECTBY
B={1 a5, c}.

° OHpCZ[CJ'II/ITC HCTUHHOCTHOC 3HAYCHUC ITOJIYUCHHBIX BBICKA3bIBAHMI.

™
HpI/IBeHI/ITe 10 OJHOMY IMPUMCPY UCTHUHHOT'O U JIOJKHOI'O BBICKA3bIBAHUS
JUTSL KaXKJ10T0 U3 BeIpaxkeHnuii: ,, He 6onpie”, ,, He Mmenbiue®, ,, JIto6oe", ,, Cymect-

ByeT", , Hekortopsie“, , Bce®.
* @) OnpenenuTe UICTHHHOCTHOE 3HAUCHHUE ITPOCTHIX BhICKA3bIBAHUM:
Yucno 8 genmures Ha 2 0e3 ocraTka.
Yucino 8 nenutcsa Ha 3 6e3 ocTaTKa.
6) CocTaBbTe CloXHbIe BbICKa3bBanus: O u @; @ wm @; Ecmu ©, To @)
Eciu @,10 © u onpeieninTe MX UICTHHHOCTHOE 3HAUYCHUE.
OOcyauTe MOJydYeHHBbIE Pe3yIbTaThI.
* Cdhopmynupyiite:
a) IBa IPOCTHIX BBHICKA3bIBAHMS,
0) 1Ba CII0’KHBIX BBICKA3bIBAHUS.

1.2. MHoXxecTBa. [lencTBMUA Hag MHOXXeCcTBaMm

‘N" Kakxomy u3 MHOXeCTB nmpuHaISKUT nepeBo? Ky3Heunk? FHoMuk? 2

A — MHO€ECTBO HACEKOMBIX;
B — MHOeCTBO CKa30UYHBIX NTEPCOHANKENH;
C — MHOXECTBO PaCTCHHIA;

D —MHOXecTBO )KUBOI MPUPOIBI.

Haszosurte erie 1o /1Ba 3jeMeHTa, mpuHaiekanmx MaoxkectsaM A, B, C wm D.



L7 )

MHO0:KeCTBO —3TO COBOKYITHOCTb OOBEKTOB, 00BEIMHSAEMBIX 1O HEKOTOPO-
My IIPU3HAKY. DTH 0OBEKTHI HA3bIBAFOTCS JIeMEHTAMH MHOKeCTBa. MHO-
»KecTBa 0003HAYAIOTCS 3arIaBHBIMU JJaTuHCKuMu OykBamu: A, B, C, D, ...
DJIeMEHThI MHOYKECTBA 3aMKMCHIBAIOTCS B (PUI'YPHBIX CKOOKAX:

A={0,1,23 4,5,6,7,8, 9.
MHOKECTBO, HE COAEPIKAILEE HU OJHOIO 3JIEMEHTA, HA3BIBAETCS MYCTHIM
MHO:kecTBoM. O603Hauyaerca .

Pr-0TA B APA [ S
o
22% JlaHbl MHOXKECTBA.:
M ={a, b, c, d}; D:
P={x|xeN, x>3;
A — MHOKECTBO JHEN HENEIH,
B - MHOXECTBO BBIXOIHBIX I[Heﬁ HCICIIN.

a) Onpenenure CocoO 3aIaHus KaK10I0 MHOKECTBA.

0) YkaxuTe KOHEUHbIC U OCCKOHEUHBIC MHOKECTBA.
B) Haiigure card M, card A u card .

&
Yucro aneMeHTOB MHOKecTBa M Ha3bIBaeTCsl KapAMHAJIOM MHOxkecTBa M .
Oo6o3Hauaercs: card M.

cad=0.
F) 3aﬂaﬁTe MHOXCECTBA A 158 B NEPCUNCIICHUEM UX DJICMCHTOB.
A = { ] ] ] ] ] ] } 1
B={ , }
DD cnonmun
- %
MuoxecTtBo B HaswpiBaercs MNOAMHOKECTBOM MHOXECT- Bc A

Ba A, eciu JII0OOM 371eMEHT MHOeCTBa B aBiseTcs Takke

9JIEMEHTOM MHOXecTBa A.
MuoxectBa A u B Ha3bIBaroTCs paBHbIMM MHOJKECT-

BaMH, €CJTM OHHU COCTOSIT U3 OQHUX M TEX XKe 3JIEMEHTOB.

3 Paccmotpure pucyHOK.

1 1 1 1
T T T T

F C E D
3al'IOJ'IHI/ITe HpOl‘IyCKI/I, I{TOGI:.I l'IOJ'Iy‘{I/ITb NCTHUHHBIC BBICKA3bIBAHU.
[FE]N[CD] =[CE] [FE]U[CD] =[FD]
[FCIN[ED] = [CE]JU[ED] =

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



AE BeromHum |
ANB

IlepeceuenneM MHOKeCTB A U Oo0beaunenneM MuoxectB A u B sisis-
B sBisieTcss HOBOE MHOYKECTBO ercst HoBoe MHOkecTBO AlJ B, koTopoe
AN B, koTopoe coaepKuT 06- COJICPKUT DJIEMEHTHI, TTPUHAIIeKAIINE
1I1Ee JIEMEHTHI MHOXKeCTB A 1 B. XOTs1 ObI OHOMY M3 MHOXeCTB A muiu B.

4%1 [Tpoananu3upyiTe 1 3aM0IHUTE TAOIUILY:

MHuo:xecTBa
A B

MHOXeCTBO KHUT J0- | MHOXECTBO Y4eOHU- A B A
MAIIHER ONOJIMOTEKHU KOB OMOINOTEKN
MHOXECTBO TITHIL @ ANB=Y

AUB=

3579 2,34
{1, } {1 } AN

A={n, p,u, s, e, m} B={c,o,6,e, m}, C={n,u, p}.

CcA neB, ueB, peB.

C — MHOXECTBO 3JIEMEHTOB MHOXeCTBa A, KOTOpbIE He MPHHAICKAT MHO-
xecTBy B.

C — pasnoctb MHOXecTB A u B.

/
B £ 505 mume 13 samemny
,/_{ Bozomume Ha 3amemk A\B

Pa3nocthio MHOKecTB A 1 B siBiIsieTcss HOBoe MHO-
xectBo A\ B, KOTOpOE COMEPKUT IIEMEHTBI, IPUHAI-
JIeKAIe MHOKECTBY A M He TPUHAJIekKAIIEe MHO-
xecTBy B.

Pewaem u nogcHgem

5) HManer muokectBa: A={x|xe N, x<7}, B={x|xeN, 2<x<5}.
Haiinure maoxecrso A\ B.

Pewenue:
Tak kak A={0,1, 2,3 4,5, 6, 7} u B={3, 4}, To noiyumum:
A\B={0,1,2, ., ., }.



6) a) 3ajaiiTe MHOKECTBA TIEPEUNCIICHUEM UX JJIEMEHTOB:
A — MHOXeCTBO y4eOHBIX MMPEJIMETOB B BallleM KJIacce;
B — MHOXeCTBO BalIMx JTIOOUMBIX YYEOHBIX IMPEIMETOB.

0) Haiigure: C = A\ B.

Pewenue:

g A={(l
B={l

DNCESTE

*;\ Haneemcs, uro mamemamuxa ¢ C.
88

1.3. MHOXeCTBO HaTypanbHbIX YMcern

¢

1‘i§m’

MHO0:K€eCTBO HATYPAJILHBIX Ynces1 0003HauaroT yepes N.
N={0,123..}

MHOKEeCTBO HAaTYpaJbHBIX YUCE]l OECKOHEUHO.

MHOKECTBO HEHYJIEBBIX HATYPAIbHBIX urcesl 00o3HauaroT yepes N*.

Pewaem u nogcHaem

1" IMpuBeauTe ABa MpuMepa OECKOHEYHBIX MMOAMHOXKECTB MHOKeCcTBA N:
a) CJIOBECHBIM OITMCAHUEM;
0) yka3aB XapaKTEpPUCTHUECKOE CBOMCTBO HMX JJIEMEHTOB.

Pewenue:
d) M — MHOXeCTBO YETHBIX HATYPAJIBHBIX YUCEI.

A-L
0) C={x|xe N, x>15}.

D={x|xeN, | }.

224 Hcemunno v Jlooicno?
M ={x|xe N, x>2}, B={x|xeN, x<20}. 7,
a MUB=N" —Jloxuo 6) MUB=N-
B) M N — Hcrunno r) BeN -

HaTypanbHble yncna. MNoBTopeHve 1 AOMNONHEHUS _



Yn pPaXxXHeHuUA u 3agadu

I
1. OnpenenuTe UICTUHHOCTHOE 3HAUCHHE BBICKA3bIBAHMS:
a) 3emurs BpalaeTcss BOKPYT CBOEH OCH. 0) 2>5.

B) YUucio 3 sBisiercs aenuteeM ducia 81.

2. CopmynupyiiTe OTpUlIaHNE BHICKA3bIBAHUI U3 YITpaKHEHUS 1 U ONpeaenuTe
MX UCTUHHOCTHOE 3HAUYECHHUE.

3. Ompeaenure ICTUHHOCTHOE 3HAUYEHUE BbICKA3bIBAHUS !
a) Bce mnanersr Comneunoit CructeMbl

Bpamatorcss Bokpyr ComHiia. .
0) 3emiis Bpamaercs BOKpyr CouHIia.
B) Bee peku Bnagaror B UepHoe mMope.

r) duectp Bragaer B UepHoe Mope

1) HexoTopsle MilekonuTaroomuyue oOUTaIoT Ha Cylle.
¢) Bce rpu0On1 chenoOHEbIE.

k) Bce MTUIIBI MOTYT JIETATh.

4. Kaxkue n3 BbICKa3bIBAHUN YIIPAKHEHUS 3 SIBJISIOTCS OOIIUMM?

5. BrnummmTe o1HO U3 cioB: ,, Bee® wm ,, Hekotopeie*, 4T0OBI MOTyYUTh HCTUHHBIE

BBICKA3bIBAHUS:

a) JIIOJIA YMEIOT IJIaBaTh,

0) MeCHILIbI UMEIOT Ooutee 27 IHE;

B) JIETH JTIOOST CIa0CTH;

r) HATypaJIbHbIE YMCITa, Y KOTOPBIX 1uppa emnvil paBHa O, aessitest Ha 10.

6. Brnmmmure oHO U3 BeIpaxkeHui: , He 6onsbime”, ,, Xots ob1”, ,, JIroboe", ,, Cy-
mectByroT”, ,, Bee”, ,, Hekotopsie”:

a) KOHEYHBIE 1 OECKOHEUHbIE MHOYKECTBA,
0) KOHEYHOE MHOKECTBO UMEET KapAUHAII;
B) otnH ArieMeHT 3 MHOkecTBa { 0, 3,5, 7} sIBIIETCSI HEUYETHBIM UUCIIOM,;
r) MOTYT MOJIy4UTh olleHKY 10 mo mateMmaTuke;
1) MOITyrau pa3roBapuBaroT;
e) OJHOKJIACCHUKH 3aHUMAIOTCSI CHOPTOM.
7. HazoBuTe JiBa 3jieMeHTa, KOTOPBIE MMPUHAJIJIEKAT:
8) MHOXKECTBY 3MIMHHX MECSIICB,; 0) MHOKECTBY CIIOPTUBHBIX UTD;
B) MHOXECTBY JICPEBbHEB; ') MHOXKECTBY IPEIMETOB, NUMEIOIIINX
dbopmy mapa.

8. @) Ilyctp A — MHOXECTBO TPEX3HAYHBIX UMCEN, KAXKI0€ U3 KOTOPBIX COCTOUT
u3 uudp 2, 5u 7, npuyeM 3TH HUQPbI B 3aMMCH JAHHBIX YHCET HE MOBTOPSI-
roTcs. [lepeuncrnure aneMeHTh MHOXeCTBa A.

0) Haiimure card A.

Masa 1



9. @ Ilycts B — MHOXeECTBO ApoOEH, YUCIHUTENTh KOTOPBIX paBeH 1, a 3HaMeHa-
TeIb — HEeHYJIeBOE OJTHO3HAUHOE HaTypasibHOe uncio. [lepeuricnure 31eMeHThbI
MHO>KecTBa B.

6) Haiinure card B.

10. @) 3amaiite MHOkecTBO M ={X|Xe N, 3<Xx<15 mnepeuncienuem ero se-
MEHTOB.
6) Haiinure card M.

11. J1oTOIHUTE MPOITYCKH, YTOOBI MOJTYyYNUTh UCTUHHBIE BHICKA3BIBAHMUSI:

a AND = , 6) AUD= ; B)AUA=_; 1) ANA=
12. Jaubi MmHOXecTBa: A={3, 4,5, B={506,7,8, C={2 4,8, K={1, 35, 7}.
Haiigure:

a AUB; 6) AUK; B)BUC; 1) CUK; 1a) ANB; ¢) CNB;
x) BNK; 3)CNK; wu) A\K; k) C\A 1) K\B; ™) A\K.
EEC

13. Kpacnas [llanouka Hecra 6a0y1ike TUPOKKU: 3 C KaITyCTOH,
4 ¢ 9010KaMH1 U 3 € MSICOM. _
ITo nopore oHa cwena aBa nupoxka. Onpenenute, Kakue u3 I_:'ﬁ“
BBICKA3bIBAHMI HMCTHHHBI, 4 KAKHE JIOXKHBI:
a) baOyiike He TOCTaHETCS MUPOKKOB C MSICOM.
6) babyike nocraneTcs X0Ts 6bl OIMH MUPOXKOK C KAITYCTOM.
B) baOy1ike 1ocTaHeTcs OAMHAKOBOE KOJIMYECTBO MUPOKKOB T
BCEX BUOB. T &Y
14. Hemunno vmm Jloowcno?
a) Ecnu y yenoBeka MOBBIILIEHHAs TeMIIepaTypa, TO OH OOJIeH.
0) Eciu yenoBek 0oJieH, TO y HETO MOBBILICHHAS] TEMITEpaTypa.
B) Eciu uncrno a 6osnpiie uncna b, To uucio a pacnonoxeno na [ v ||
YHCIIOBOI OCH MpaBee uucia b.
r) Ecitn unciio a pacrosiokeHo Ha YMCIIOBOM OCH TpaBee uncia b,
TO YHCIIO & Ooblie yncia b.

15. IIpounTaiite mpOCThIE BHICKA3BIBAHMUSI:
1) Cobaxe Haen1 HAMOPIHUK. 2) Cobaky BeyT Ha MTOBOJKE.
M3 3TuX mpocCThIX BBICKA3bIBAHWI MTPU MOMOIIHM CIOB , HE"; ,U"; ,, LJIIU" CO-
CTaBbTEC MCTUHHBIE CIIOXKHBIC BBICKA3bIBAHUS JUTS KAXKI0TO pUCyHKa: D—G).

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



16. A={x]|xe N, x<17}. 3armummre MoMHOXKECTBO MHOKEeCTBa A, COCTOSIIIIEE H3:
@) YeTHBIX YHUCEIT;
0) HEeUETHBIX UHUCET;
B) YHCEJI, SIBJISIONINXCSI TOUHBIMY KBaIpaTaMH HATYPATbHBIX YUCETT.

mM=0123456
17. dano MmHOXecTBO: M —{3, 3'3'3° 3" 3 3}-
Haiinure:

a MNN; 6) M NN; B) M \N.

18. B cany pactyt 50 kyctoB po3. Pany momwi mosioBuHy kyctoB u Poauka
MoJInJIa IOJIOBUHY KycTOB. B pe3ynbrare okas3anock, 4To TpH KycTa po3 Obuin
MOJUTHI ABAXIbl. CKOJIBKO KYCTOB PO3 OCTaIUCh O€3 nmojamuBa?

19. M3o0pa3ute Ha MpsAMOI U HAWAUTE TIepeceueHue Quryp:
a) [AB]N[AB; 6) [AB() AB; B) [AB] () AB.

20. Ilycte D,, — MHOXeCTBO JAenMTeNEH yncna 12, B — MHOXeECTBO HEYETHBIX
yuces1 meHblie 12, C — MHOXECTBO YETHBIX YHUCEJI MEHbIIE 12.

Haiinure:
a) DlZUB; 0) DlzﬂC; B) BNC; 1) D,\B; n) D,\C.

21. Kaxplil yueHUK JI1LIes U3ydaeT Wik (PpaHIly3CKUi sI3bIK, NN
AHIJIMACKUM S3BIK, MM 00a s3bIka. CKOJIBKO yYEHUKOB B
nutee, ecan 320 U3 HUX U3y4aroT (paHIly3CKui  s3bIK, 280 —
AHIVIMNACKUN 3bIK, a 190 yUeHUKOB U3y4yaloT 00a s3bIKa?

EENE
22. Uccneoyem.
Hanbl MHOKecTBa A, B 1 M u BbICKa3bIBAHUS:
@ Bce anemenTsl MHOXKECTBA M mpuHaaiexaT MHOXECTBY A 1 MHOXKECTBY B.
@ Bce o6mue amemMeHTsl MHOXeECTB A 1 B npuHaminexxat MmHokecTBY M .

a) 3arumuTe Tpu MHOKecTBa A, B 1 M, 171 KOTOPBIX BhICKa3bIBaHUS D U @
SBJISIFOTCS. UICTUHHBIMU.

0) 3amummrte Tpr MHOXKecTBa A, B 1 M, 171 KOTOpBIX BhICKa3biBaHue @) —
HUCTUHHO, 4 BBICKA3bIBAHUE @) — JIOKHO.

B) M3BeCTHO, uTO BhICKa3bIBaHMs (D U ) UCTUHHBI. ONpeiesTNTe ICTUHHOCTHO®
3HAYEHUE BHICKA3bIBAHMSI:

1) Ecim mro060ii 371eMEeHT X MPUHAIISKUT MHOKeCTBY M, To Xe A

2) Ecnu m060i1 271eMeHT Y prUHAATIS:KUT MHOKecTBY M, To ye B.

3 McA

4) M =ANB.

5 Ac M.

Masa 1
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82 [HenumocTb

2.1. Aenutenb. KpaTHoe

A

?';mm"
1“ Hud-Hud, Hap-Hap u Hyd-Hyd xoTat kynuts s6;10ku. Obmas macca

si0JI0K B 000MX siMKax oguHakoBasi. Kakoil siimuk Hago BEIOpATh MOpOCSTaM,
YTOOBI KQXKJIOMY U3 HUX JOCTAJIOCh OJIMHAKOBOE KOJIMYECTBO SI0JI0K?

:\55‘61101(

Pewenue:

15 90710k MOXKHO MOJIEIUTH 20 16710k HeNb3sl MOAEIUTH
MMOPOBHY MEXY 3 MOPOCSITAMH. MMOPOBHY MEXIY 3 TOPOCATAMU.
Obos3uauaem: Yumaem. Obosnauaem. Yumaem:

15: 3wm 15 kpamno 3 20/ 3 unu 20 ne kpamuo 3

3|15 30eaum 15 3/20 3 ne deaum 20

g
e HarypanbHoe 4uCiIo @ AeMTes Ha HaTypaibHOE YKciio b, eciu cymect-
BYeT HATypaJbHOE YUCIIO C Takoe, uTo a=Db-C.
Obosnayaem: a:b.
T'osopsim: b neamrens uncna a, wiu b geant gwucrio a.
Obosnauaem: b|a.
e HarypalibHOE YnCIIO @ KPaTHO HAaTypajibHOMY urcity b, eciau a penurest
0e3 ocraTka Ha b.
OueBuaHo, uTO eciu b menur a, b | a

TO a kpaTtHo b. -~ N

JACIUTEIIb KpaTHO

Tlpumensem u odvacraem qncia a uuciy b

2%2. CKOJIbKO JIETUTENEeN M CKOJIBKO KPAaTHBIX y uncia 127

Pewenue:

Tak xak 12 neutcsa Ha 1, 2, 3, 4, 6 u 12, To uncio 12 uMeeT 1ecThb ASIUTENCH.
Kaxnmoe u3 uncen 0, 12, 24, 36, 48, 60, 72, ... menutcs 6e3 ocraTka Ha 12.
3aMeruM, 4To Jirodoe yucito suga 12-n, rae ne N, meinurcsa 6e3 ocraTtka Ha 12.
CrenoBatenbHO, UUCIO 12 mMeeT OECKOHEYHO MHOTO KPaTHBIX.

Omegem: 6 nenurteneil 1 GECKOHEYHO MHOTO KPATHBIX.

HaTypanbHble yncna. MNoBTopeHve 1 AOMNONHEHUS



2
?/_'! Pozomume Ha 3amemK

¢ MHozkecTBO Je/mTeeii HaTypaabHOI 0 uiciia N KOHeuHo 1 obo3Havaercs D,,.

¢ MH0:KeCTBO KPaTHBIX HATYPAJIbHOTO YMciia NOeCKOHEYHO 1 0003HauaeTcst M .
3naunt, D, ={1 2, 3, 4, 6,12,
M, ={0,12, 24, 36, 48, ..}.

3ameuanue. JIro60e HaTypanmpHOE urciio N aenutcs Ha 1w Ha N Yucma 1w n

Ha3bIBAIOTCSI HECOOCTBEHHBIMH JeTUTEIAMH UKCIIa N, OCTaJIbHbIC ACIUTEIIN 3TOTO
YHCJIa Ha3bIBAIOTCS COOCTBEHHBIMH.

¢ 3aII0JTHUTE:

[ Jenurenu uncna 18 )

- T

COOCTBEHHEBIE HECOOCTBEHHbIE

2.2. MpusHakm genmMmocTu

1|| st kaX 101l KOP3UHBI BBIOEPUTE COOTBETCTBYIOIIUE YNCIA. | Yucna, |
[ 1

| Yucna,

| Ha 10
a5 e
/|  Ha

&

LS Deomium

e HartypanbHOE YMCIIO JeauTes Ha 2 TOrJa U TOJBKO TOTAa, KOTrAa €ro
3amuch okaHumnBaeTcs mudpoit 0, 2, 4, 6 unu 8.

e HartypanbHoe 4ucio AequTcsi HA 5 TOr/Aa M TOJIBKO TOTJA, KOTAa €ro
3anuch okaHuuBaetcs uudpoii O wu 5.

e HatypanpHoe uncio aeautes Ha 10 Torga M TOJIBKO TOTJA, KOI/a €ro
3amnuch okaHuuBaetcs nudpoit 0.

Uccaedyem u yaHaem

2 Kakoii uugpoii MOKET OKaHUHBATHCS 3AIICh YNCIIA, ACISIErocs Ha 3?
Pewenue:

PaccMoTpuM HECKONIBKO YHCes, KPATHBIX YUCTY 3.
3,6,9, 12,15, 18, 21, 24, 27, 30, ....
Omeem: JIro00# i poii.

Masa 1
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335 PaCCMOTpI/ITe M 3aII0JIHUTC IIPOITYCKH:
| 81,268, 873, 100, 108, 78,95 )

- T
Yucna, nensuecs Ha 3 Yucna, cymma mudp
81 KOTOpPBIX AEIUTCS Ha 3
81

e Crenaiite BBIBO/I.
/- Pemmure 3a1auy 3. uccieays aenmuMocTh Ha 9. Crenaiite BBIBOJI.

L=

Bosbmume Ha 3amemk

¢ HartypanpHoe unciio aesures Ha 3 TOTAa U TOJIBKO TOT/A, KOr/ia cymma
uudp uucna nenurcs Ha 3.

¢ HarypanpHoe unciio aeqmrest Ha 9 Toraa U TOJIBKO TOT/Ia, KOT/Ia cyMMa
nudp uncna geaurtes Ha 9.

Tlpumendem u odvacHaem

'/ 7 Wcnonb3yst pU3HAKU JEIIMMOCTH, BbIOEpHUTE Oé6pasey:
yycia, KOTOpbIE AEISATCS Ha: 168: 3. Tak Kak

6) 9. 8883) 3456) 1+6+8=15,
-- @ @ - al5:3

4 OrnpenenuTe UICTHHHOCTHOE 3HAYEHUE BHICKA3bIBAHUS:
a) Bce unca, nensmumecs Ha 9, nensrcs Ha 3.

6) Bce uncna, gensuecs Ha 3, gensarcs Ha 9.

B) Hekortopsie uncna, nensiuecs Ha 3, AensaTcs U Ha 9.

2.3. MpocTble yucna. CocraBHbIe Yucna.
PasnoxeHune yncen Ha NPoCTbie MHOXUTENN

1" Paccmotpure uucna. [Tomorure Had-Hady BoiGpaTh uncna, koTopbie He
MUMEIOT COOCTBEHHBIX JICTUTENCH (TO €CTh YHCIIa, KOTOPBIE IENSATCS TOJIBKO CAaMH

Ha cebs 1 Ha 1) @ @
42 27 43
Hay ey )

Yucna 53, 71, 43, 19 nensTcs TOJIBLKO caMu Ha ceOs 1 Ha 1.

Taxue yncna Ha3bIBAIOT MPOCTHIMH YHCIAMM.

Kaxxnoe u3 uncen 42, 38, 81, 27, 39 umeer 6onee 2 nenuteneit. Hanpumep, 42
neautcaHa l, 2, 3,6, 7,14, 21, 42. Taxkue yyciia Ha3bIBAIOT COCTABHBIMHU YHCIAMH.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS

Pewenue:




/
;/ B~ Bozbmume Ha 3amemx

r ¢ HatypaibHOe 4MCIIO N HA3BIBAETCS] MPOCTBIM YHUCJAOM, €CIIM OHO MMEET
TOJIBKO JBa aenuTens. 1 u n.
¢ HaTypaanoe YHCJIO N HA3BIBAECTCI COCTABHBIM YHUCJIOM, €CJIM OHO UMEET
OoJiee IBYX JEIUTEIICH.

3ameuanue. Yncno 1 He OTHOCUTCS HU K IIPOCTBIM, HU K COCTABHBIM YHUCJIaM,
TaK KaK OHO JCJIUTCA TOJIBKO Ha 1.

Tlpumendaem u odvacHdaem
L4 I[OHOJ_IHI/ITC I10CJIICAOBATCIIBHOCTh TAKUMU YUCIIAMU, '—ITO6BI HOHy“II/ITB pSII[

MEPBBIX ECATH MPOCThIX yucel: 2, 3,5, 7, 11, 13, 17, , ,

2%1, OOpatute BHMMaHue, kak Bce3Hnaitka 1 MHoro3Haiika pasioxuwin Ha
npoctbie MHOXUTENN ynciio 300.

1 cnocob 2 cnocod 300 | 2 ﬂ
Bcesnatika @ 150 | 2 p
= 7|3 |#
Bk W 5| 5 -
L . Mmuoeosnatixa
5|5
1

@® Yucno, 3ancaHHoOe CIeBa, IeJINM Ha
CaMO€ MaJICHbKOC BO3MOKHOE ITPOC-

‘ 3 | ’ 10 | ‘ 2 | ‘ 5 | TO€ YUCJIO U MO AEJTITUMBIM 3aITUCHI-
/ BaeM ITOJIYYEHHOE YaCTHOE.
‘ 5 | ‘ 5 | @ IMosTopsiem mar @ 10 TeX MOP, MOKa
HE MOJIyYUM B YacTHOM 1.
300 = 2?%.3-52 300=2?.3.5?
%adanug OAq noHumanus
* Paznoxkure Ha MPOCThIe MHOKUTENU uncio: @) 420; 6) 1200.

2.4. Hambonblunn obwmn genurens.
HaumeHbLUee oOuwee KpaTHOe

Uccredyem u y3raem

1|| B neprop 3uMHUX Ipa3IHUKOB OJMH U3 MAarasuHOB IPUTOTOBWII OJMHA-
KOBBIE MMOJAPKHU, COCTOSIIME U3 KoHbeT , Meteoput” u ,, o-pe-mu“. Kakoe
HanOOJIbIIIEe YUCIIO OJMHAKOBBIX MOAAPKOB MOXKHO cOCTaBUTh U3 120 koHbeT
» Meteoput® u 144 xonder ,, Jo-pe-mu“?

Pewenue:

Kaxxnoe u3 uncen 120 u 144 nomkHO ASTUTHCS HA YUCIIO MTogapkoB. [TosTomy
BBIITMIIEM BCE AETTUTENIN KaX10T0 U3 YUCE.

Masa 1
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D.x,=1{123,4,5,6,8, 10, 12, 15, 20, 24, 30, 60, 120}.

D..,={1 2 34,6, 8,12, 18, 24, 36, 72, 144}.

Buaum, uro HanboOIbIUM YnCIIOM, KOTOpoe naenut uucia 120 u 144, ssns-
ercs 24. 3HauuT, MOKHO COCTaBUTH HE O0JIbIle 24 MOIapKOB.
T'oBOpuM, UTO YKCIIO 24 SBISAETCS HAUOOILUUM OOWUM Oesiumeiem TUCEIT

120 u 144.
Omeem: 24 nopapka.

/

=

¢ HanGoapmmm o6umm gesmrenem (HOJ) nHaTypanbHbix yncen a u b
Ha3bIBae€TCsl HANOOJIbIIEE HATYPAJIBHOE YNCIIO, HA KOTOPOE AETsATCs 03

ocraTka uncna au b. O6osnauaem: (a, b).

¢ Ecim (a, b) =1, To umcna au b Ha3pIBAIOT B3aHMHO MPOCTHIMH.

2 Haiigure HOJI uncer 450 u 1050.

Pewenue:

@ Paszmoxum Ha ITPOCTBIC MHOKHUTEIIN KAXX10€ YUCIIO.

450 | 2 1050
225 | 3 525
75 |3 —= 450=2.3°.57 175
25 | 5 ) 35
55 7
1 1

2

3

5 — 1050=2.3.5%.7
. 2

7

® Haiinem nmpousBeeHHe OOMMX MPOCTBIX AEIUTEIEH ¢ HAMMEHbIITUMU

II0Kas3aTCIsIMU CTCIICHM.

(450, 1050) = 2-3-5% =150.
3ameuanue. Ecn b nemur @, To (a, b) = (b, a)=h.

Uccredyem u yaHaem

9 Kaxoe HauMeHblIIIee KOJTHYECTBO YTOK MOKET
OBITH B CTae, €CIM Ha NPy OHU MIYT 110 8 B psay, a

Ha3aJ BO3BpAIAIOTCS 1O 6 B psiay?

Pewenue:

Yucmo yToK JOHKHO IeIUThes Ha 6 1 Ha 8.
3anuieM HeCKOJIbKO YMCell, KpaTHbIX 6 1 8.
M, ={0, 6, 12,18, 24, 30, 36, 42, 48, ..},
Mg ={0, 8, 16, 24, 32, 40, 48, .. }.

3aMeThM, 4YTO HAUMEHBIITUM YHCIIOM, KPATHBIM YKciiaM 6 u 8, siBisercs 24.

3HAYuT, B cTae HE MEHbIE 24 YTOK.
Omeem: 24 yTKu.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



["oBopuM, 4TO YUCIIO 24 ABNSACTCS HAUMEHbUUM 0OUWUM KPamHbIM Yrcel 6 1 8.
Obosnauaem: [6, 8] = 24.

/
o E- Bozomume Ha 3amemx
7

K
Hanmenbmum o6mum kpatubiM (HOK) HaTypanbpubix yncen a u b

Ha3bIBACTCSI HANMEHBIIIEE HEHYJICBOE HATYPAIbHOE YHUCIIO, KOTOPOE AETUTCS
Ha yuciaa au b.
Oobosnauaem: [a, b].

4% Haitnure HOK yucen 144 u 150.

Pewenue:
@ Pa3noxum Ha MPOCTbIE MHOKUTEIH KaKI0€ YUCIIO.
144 | 2 150 | 2
72| 2 75| 3
362 —— 144=2".F 255 — 150=2-3.5°
18| 2 - 515 =
93 1
33
1

@ Haiinem npousBeieHne BceX MPOCTHIX IETUTENEH JaHHBIX YUCET C HAUOOJIb-
IIIMMU [TOKA3aTEIAMH CTETICHH:
2*.3%.5* =3600, wiu
[144, 150] = 3600.
Omeem: [144, 150] = 3600.
a-b
3ameuanue. MoxHO 1I0Ka3aTh, 4To [, b] = ——— U151 1F0OBIX HEHYJIEBBIX YHCEL.

(a b)
HeiicrBurenpro, (144,150) =6 u 144-150 = 3600.

6 Z
4 X {
(144,150)  [144,150] |4 b]-(a, b)=a-b 1

YnpaxHeHMAa n 3agauum

I

1. BeiOepuTe uuciia, KOTOphIE JEIATCS HA: @) 2; 0) 5; B) 10.

421 | 500 ) 4000 ) 2615
995 ) 50 ) 45 )

Masa 1




2. 3anuiuTe BCe ABY3HAUHBIE HATYpaJIbHbIC UMCIIA:
a) KOTOpbIE JIeNATcs Ha 2 ¥ Ha 5; 0) kotopsie aemnstcs Ha 10,
B) KOTOPBIE JINISITCS HA 5, HO He aensTes Ha 10.

3. Haiiaure yacTHOE U OCTATOK OT JEJIEHUS:
a) 2456 : 5; 0) 3149: 2 B) 2783 : 10; r)1234: 3; ) 43210: 9.

4. Hamigute uncna Menble 30, KaXJ10€e U3 KOTOPBIX PaBHO CYMME BCEX CBOUX
JIETIUTENEN, HE cCuuTas caMoro 4ucia.

5. IIpuMeHUB COOTBETCTBYIOIIMIA TPU3HAK JCIMMOCTHU, BEIOCPHUTE YHCIA, KOTO-
pble nenaTcs Ha: @) 3; 0) 9.

6. Haitnure cobcTBeHHbIe nenurtenn uncia: @) 36; 0) 48; B) 126; r) 416; ) 500.
7. Haiinure Bce ABY3HAuUHbIe Yncia, KpatHble: &) 21; ©0) 18; B)35; 1) 19.
8. BpibepuTe mpoCThIe YKUCIa:

(177)  (311) (137) (267) (123) (211) (163)

9. Paznoxute HA IIPOCTBHIC MHOKUTEIN YUCIIA:

a) 36; 6) 80; B) 100; r) 136; 1) 240.
10. Haiigure HanOOJIBIINI OO AEIUTED YNCET:
a) 12 u 20; 0) 27 u 72; B) 60 u 64,
r) 96 u 36; n) 360 u 840; e) 84 u 112.
11. Coxpatute ApoOBb:
4 315, 5 48. ) 360, ) 312
320’ 124° 420’ 390°

12. Halinute HaMeHbliee obl1iee KpaTHOE YUCET:
ab5u8; 0)45u9; B)27u4d5 1)12ul8; n)33u39;, e)64u48.
13. He BbIIoNHSA AeneHne, HaaUTe OCTATOK OT JaejieHus uncia 123456789 Ha:
a) 2; 0) 5; B) 10; ) 3; n) 9.
14. Haligure Bce yucia BUIA:
a) 123a, nensiuecs Ha 3; 0) 25ab, nensmuecs Ha 9;
B) 63bC, nemsimecs u Ha 9, u Ha 10.
HE
15. Haiigure Tpu uncia, 3alich KOTOPbIX COCTOUT:
a) w3 udp 1 u 0 u koTOpkIe AenaTcs Ha 3;
0) u3 mudp 2 1 3 U KOTOPBIE ACTATCSA Ha 3;

B) U3 IIUPPBI 3 ¥ KOTOPBIE AemsaTcs Ha 9;
r) u3 udp 1 u 4 u KoTopsle nensarcs Ha 9.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS




16. Ucmunno wim Jloowcno?
a) [IpousBeneHre AByX HEUETHBIX YUCET SBISETCS HEUETHBIM YHCIIOM.
6) KBagpaT 4eTHOTO yucia — HEYeTHOE YHUCIIO. ] ||
B) Ky0 HeueTHOrO umnciia — 4eTHOE YHCIIO. 4 h
r) Ky0 4eTHOTO YHnCIia — 4eTHOE YHCIIO.

17. IBe mapupyTku oTmnpasiisitorcss B 6:00 ¢ 0qHOM U TOM )K€ OCTAHOBKH.
IlepBasi MapumipyTKa BO3BpAIIAETCAd HA 3Ty OCTAHOBKY YE€pe3 KaxkJble
45 MuHYT, a BTOpasl — yepe3 KaxAaplii yac. Bo CKOJIbKO CHOBa BCTpETATCS
9T JBE MApLIPYTKU HA TON ke OCTAHOBKE?

18. YeMy paBeH OCTATOK OT JeNieHus yrcia N Ha 6, eciu yuciio N+ 4 kpatHo 6?

19. Ucmunno wim Jloowcno?
a) CymMa [IByX YETHBIX YHCETl SIBIISIETCS] YETHBIM YUCIIOM.
0) Pa3HOCTH IBYX HEUETHBIX YHCEIl SIBIISIETCSI HEUYETHBIM YHCIIOM.
1/%1 B) Eciu c|a u c|b, to c|(a+b), mns mobeix a, b, ce N.
r) Ecnu HaTypanbHOe yucio nenurces Ha 5, To oHo aenutces u Ha 10.
1) Ecnu HatypanpHOe uncnno aenures Ha 2 v Ha 5, To oHO Aenutes U Ha 10.
e) Ecu c|(a+b), To c|a u c|b, misa mobsix a, b, ce N. M
M, 3
20. Tlepeueprure MarpamMmbl 1 BIUIIUTE B COOTBET-
CTBYIOLME MECTa YUCIIA!
56,8,09, 10, 12, 15, 16, 18, 20, 21, 25, 30.

21. Haiimute HaTypasbHbIe YuciIa M U N, 3Has, 4To:

a m+n=24u (Mmn)=8 6) M+n=45wu (m, n)=9. M.
22. Maubl maoxectBa: A={Xe N|x:6 n x<50}, B={xeN|x:3 u x<50,

C={xeN|x:2 n x<50}.

OrnpeienuTe NCTUHHOCTHOE 3HAYEHUE BBLICKA3BIBAHUSL:

aQ BcA 06)AcC; B BUC=A 1)BNC=A n){2 3, 6cBUC.
HEER

23. 10 mast OTHOBPEMEHHO M3 OJHOTO MOPTa BBIIUIM TpH Teruioxona. Ilepssiii
TEIUIOXOJ, BO3BpALIaeTCs B MOPT 4Yepe3 KaxKaple 4 HeHeIu, BTOPOH — uepes
KakJple 6 Helenb, TpeTuil — yepe3 kaxaple 3 Heaenu. Kakoro uncia oHu
CHOBA BCTPETATCS B 3TOM IOPTY?

24. JIoKaxxuTe, YTO HATYyPaJIbHOE YUCIIO JIEJIUTCA Ha!
a) 4, ecu YuCIIo, COCTABIIEHHOE U3 ABYX MOCIEIHUX IU(pp TaHHOTO YMCIIa,
Jienures Ha 4,
0) 8, ecnut YKCIIO, COCTABIEHHOE U3 TpeX MOCICAHNX HU(pP JAaHHOTO YUCIA,
JIEIIUTCS Ha 8.

25. HaiinuTe HauMeHblIee HATYPAJIbHOE YHUCIO, KOTOPOE MOOYEPEIHO MPHU
neneHnuu Ha 7, 8, 9 gaer B ocraTke 5, 6, 7 COOTBETCTBEHHO.
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83 ApudmeTnyeckne metoabl peLLleHUA 3aaa4

3.1. Fpacdhmnyecknmn meton

Pewaem u nodcHaem

1" Bcero na 3 6azax 6nuto 260 T
si6imok. Ha nepBoii 6a3e Obuto HA 56 T
s10710k OOJIBIIIE, UeM Ha BTOPOHi, a Ha
Tpetbeit — Ha 30 T OoJble, YeM Ha
BTOpO# 6a3ze. CKOIBKO TOHH 00K
OBLI0 HA KaXXI0M 0aze?

IIpencraBum HeusBecT-
HbIE U 3a(DUKCUPYEM CBSI3b
MEXAy BeIWYMHAMU, 3a-
JTAHHBIMU B 3aJ1aue C I0-
MOIIIbIO PUCYHKA.

Pewenue:
® HM300paz3um ¢ MOMOIIBIO OTPE3KOB: -
T
f_\A_’_ﬁ
| 6aza [ } |
Il 6aza [ i 260T
Il 6a3a t |
30T

@ BbIUUCITUM CyMMY 3HAUCHHI PaBHBIX YaCTei:
260—-56—-30=174 (7).

® Haiinem, ckonbko TOHH 10710k ObuTO Ha || Oa3e (3HaueHUE OHON YaCTH):

174:3=58 (7).
@ HaiineM, ckoJIbKO TOHH 010K ObU10 Ha | Oase:

58+56 =114 (1).
® HaiineMm, ckobKO TOHH 10510K Obu10 Ha |1l Gase:

58+30=288 (1).
IIposepka: 114+ 58+ 88 = 260 (t) — U.

Omeem: | 06aza—114rT;
Il 6a3za —58T;
Il 6a3za —88T.

HaTypanbHble yncna. MNoBTopeHve 1 AOMNONHEHUS



DAonoandem u nodcrgaem

2 ABTOOYC mipeonoiien pacctossHue B 1270 kM 3a Tpu nHsA. B mepBbrit
JIeHb OH IPOIIIeJl paccTosiHue B 5 pa3 Oosblile, 4eM BO BTOPOM, a B TPeTUH —
Ha 60 kM OoJtbIIIe, YeM B TIEPBBIi 1eHb. CKOJIBKO KMIIOMETPOB IPOE3Kall aBTOOYC
KaKIbIH 1eHb?

Pewenue:

@ M3006pazum c HOMOIIBIO OTPE3KOB

| neHp ¢ } } } } i
Il nesp p—moory 1270 xMm
1l neHs | t t t t —
\_,-Y\J
KM
@ 1270 - = (kM) — cyMMa 3Ha4YeHUI paBHBIX YacTel.
® 5+ 1+5=11( paBHBIX yacTei).
@ 1210:11= (xm) — 11 neHsb.
® 5= (kM) — | 1eHb.
® -5+60= (xkm) — 111 meHb.
Ilposepka: + + = 1270 (xm) ( ).
Omeem: | neHb — kM, |l nens — kM, Il menp — KM.

3.2. MeTtoa cBegeHUs K eguHMLE
Pewaem u nogcrdaem

1|| 3a 12 xkopobok koHpeT 3a- (CBOIMM CpaBHEHUE BEJIH-
iatuu 432 nest. CKOJIBKO CTOSIT | YMH U3 YCIIOBUS 3aa4UU K UX
8 Takux KOpoOOK KOHpeT? CPaBHEHMIO C OHOM U3 BEJIH-
YHH, IPUHATOH 32 €UHUILY.

-

-«

Pewenue:

ITpumennm cxemy:

12 KOPOOOK ..evrveuevierienns 432 nes
1KOPOOKA  .eveveevreereeneannns 432 : 12 = 36 (71ceB)
8KOPOOOK  eovvervriereine 36 -8 =288 (ieeB)

3Ha4uT, 1IeHa OJIHOM KOpoOKHU paBHa 36 jiessM, a 8 KopoOok cTosiT 288 jeeB.

Omeem: 288 neeB.
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DMonoandem u nodcrgaem

2% Hns mpasaHoBanus PoxiecTBa ogHa ceMbs KyIuiia
WHIOKA, Tycs, 3 Kypullbl U 5 npruisat. M3BecTHO, 4TO 1ieHa
OIHOTO IbITUIeHKA paBHa 32 jtessM. CKOIBKO 3aIlIaTHIN 3a
BCIO TIOKYTIKY, €CJTM MH/IOK CTOUT CTOJIBKO K€, CKOJIBKO I'yCh
U 2 Kypulbl, TYCh — KaK oJiHa Kypuua 1uiroc 20 jeit, a Kypu-
a — Kak 3 LBIIUIEHKA.

Pewenue:
J1st pereHus 3a1a4uy MPUMEM 33 €IMHUILY LIEHY LIBITUICHKA.

Torna ogHa xypuia crout 3 - 32 = 96 (1eeB).
3a rycs 3amnatiau 3 - 96 + 20 = +20= (71eeB).
3a uHAIOKA! +2-96= (71eeB).
3a BCIO TIOKYIIKY 3aIUTaTHIIH:
+ +3:96+5-32= (71eeB).

Omeem: Jes.

3.3. MeTog ob6paTHOro xoaa

Pewaem u nogcHdaem

1" Buka 3amymana yucno. OHa ywm-
HOJXKWJIA €ro Ha 2, TOTOM OTHsIAa 5, mo-
JIy4YEHHBIN pe3ybTaT YMHOXWJIA HA 3,
pasnenuia Ha 6, 3aTeM mpubaBuiIa K
yacTHOMY 4 u nonyuuna 28. Kakoe
yucino 3aaymaina Buka?

Pemaem 3anauy,
Ha4yMHasl ¢ KOHIIA ee
YCIIOBHSI.

Pewenue:

-2-5 —— -3 —:6+4
Nwmeewm: = = ‘I 28 |
BoccranoBum umciio, HaUMHas perieHre ¢ KOHIA YCIOBUS:
-4 -6 13 +5 12
12412 [ 28]

Omeem: 26,5.

DNonoandem u nogcraem

2% B niepBblif 1eHb TypuCT 1€l 6 4acoB, BO BTOPO# AeHb OH Iporen 30 KM,
B TpeTuil eHb Ha 20 KM OOJIblIe, UeM BO BTOPOM, a B YETBEPTHIN JIEHb TYPUCT
men 5 yacoB co ckopocThio 8 km/4. Beero on mpeononen 180 km. C kakoif
CKOPOCTBIO TPOHYJICS B IIyTh TYPUCT B NEPBBII ACHH?

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS




Pewenue:
HaunewM peliienue 3ajauu ¢ KOHIIA YCIOBHUSI:

@ B gerBepThIit IeHb TypuCT mpomel: 5 - 8 = 40 (km).
@ B Tperwmii nenb: 20 + 30 = 50 (km).
® 3all,lll, IV guu BMmecre:
0+l =0 (k).
@ B nepsblit 1eHb OH npoien: 180 — - = - (xm

® B nepBblit JeHb TYPUCT TPOHYJICS B IyTh CO CKOPOCTBIO:

6= (kM)
Hposepica: [0+ [0+ T+ 00 = T (xow).
Omeem: - KM/4.

3.4. MeTopa chanbwMBOM rMNoTe3bl

1|| Ha nyry macyrcs rycu u
OBIBI, Bcero 98 rosoB u 252 Horu.
CKOJIBKO TyCel M CKOJIbKO OBeIl
IIacyTcsl Ha JIyry?

Pewenue:

@® Ilpenmonoxum, 4TO Ha JIYI'y MACyTCsl TOJIBKO
rycu. Toraa, ecnu ects 98 rosos, To numeeM 98 - 2 =
196 (Hor).

@ CpaBHMBas ¢ yCIIOBUEM 3aJauM, nmojayunm: 252 — 196 = 56, To ecTh Ha
56 Hor OosbILE.

® Takoll pe3yabTaT MblI MOJYUYUIIH, IPEANOI0KHUB, YTO HA JYIy MACyTCs
TOJIBKO T'YCH.

@ YuureiBas, 4YTO y OBEll HE 2, a 4 HOTU U TO, YTO Yy HAC MOJIYYMUIIOCh Ha 56
HOT OOJIbIIIe, Hai/1eM, CKOJIBKO OBeIl IMacyTcs Ha Jyry: 56 : 2 = 28 (oBer).

® HaiineM, ckonbKo Tyceid macyres Ha ayry: 98 — 28 = 70 (ryceii).
Ilposepka: 28 - 4 + 70 - 2 = 252.

Omeem: 28 osen, 70 rycei.



DMonoandem u nodcrgaem

22% Ha 730 neeB MoxxHO KynuTh 22 kHUTH, 10 25 nteeB u 110 40 teeB. CKOJIBLKO
KHUT KaXXJI0TO BHJIa MOYKHO KYITUTh?

Pewenue:

@ Ilpenronoxum, 4To Bce KHUTHU cTOST 110 40 jieeB.
Torpma 3a Bce 22 kHUTH Ha0 3amiaTuTh: 22 - 40 = 880 (I1eeB).

@ CpaBHUBas C 3aJTaHHOM CYMMOM JICHET, TTOJIYYHM:
880 -730= (To ecth Ha JieeB OOJIbIIe).

® Takoii pe3yIbTaT MbI MOJYYHIIH, ITPEIMTOJIONKHUB, YTO BCE KHUTH CTOST IO
40 neeB.

@ Haiinem, CKOJIBKO KHUT 110 25 JieeB ObLIO KYTUIEHO:

1 (40-25) = (xHUT).
® Haiinem, ckojbko KHUT 110 40 jieeB ObUTO KYIUIEHO:
22 — = (kHUT).
Iposepka: : + : = 730 (7eeB).
Omeem: KHUT 110 25 NeeB; kHUT 110 40 Nees.

CyTph MeTO/Ia 3aKJII0YaeTCs B TOM, YTO HAUYMHAIOT, KaK MPABUIIO, C BOIIPOCA
3a7a4M, clIelaB MPOU3BOJIBHOE MPEANOIOKEHIE OTHOCUTEIbHO UCKOMBIX BEJHU-
YWH, He MMPOTUBOpEUA YCIOBUIO 3ajaun. Jlajee maHHas 3ajada perraeTcs Ha
OCHOBE CJICJIAHHOTO TPEIIOJIOKEHHSI JI0 TeX MOp, MoKa He OyIeT MoJydeH
pe3yJbTaT, HE COOTHOCUMBIN C YCIIOBUEM 3a/1aui: JIMOO O0JIbllle, THOO MEHBbIIIE,
YeM JIAHO B YCIIOBUU. DTOT pe3ysIbTaT (Ha OCHOBE ITPE/IITOIOKEHHS ) CPABHUBACTCS
C TeM, YTO JaHO B YCIIOBHUU 3a/1aud. M3 TOJTyUYeHHBIX HECOOTBETCTBHM Jie/TaeM
MIPAaBWIBHBIN BBIBOJI 11O PEIICHUIO 33/ 1aUH.

YnpaxHeHUA n 3agaum
N

1. Pemmre 3a1aun rpayuueCKMM METOIOM:
a) BepeBky minHOI 74 M pa3pe3ain Ha ABe yacTu. [{JiMHA mepBOii yacTu Ha
16 M nnmHHEee BTOpoil. UeMy paBHa JUIMHA KaKI0H 4acTH?
06) Macca Tpex MeTallTMuecKux aeraneid papHalbb kr. IlepBas geranap Ha
28 Kr TsKeNee BTOPOH, a TPeThsl Ha 22 Kr Tspkesnee BTopoii. KakoBa macca
KaXXaol nerajim?

2. Pemvre 331241 METO/IOM CBEJICHUSI K €IUHUIIE:
a) CroumocTh 12 KHMT 1O OJJMHAKOBOM IIeHe cocTaBisieT 816 jeeB. CKOIBKO
CTOSIT 5 TAKUX KHUI'?
6) Csera kynuia 18 aab00MOB M 24 KHHMIHM IIO TOH e IieHe. 3a Bce OHa
paccuntanach 6ankHoToi B 500 seeB u nomyumia cnauy 17 neeB. CKOJIBKO
CTOUT OJIMH aJ1bOOM U CKOJIKO CTOUT OJIHA KHHUTa?

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



3. PemmTe 3agauy MEeTOA0M OOpATHOTO XOAA.
Ot ynBoeHHOT0 uncia oTHsA 10, MOTydeHHBIA Pe3ysIbTaT YMHOXUIN Ha 6,
3aTeM MpuOaBUiIu 5, pasnenuin Ha 8 u nonyuniu 22. Haliaure uckomoe 4nco.

4. Permte 3anaun Y u 2 w3 pasnena 3.4, cienas Apyroe nperosioxKeHHe.

5. PemmTe 3a1a4nt MeTO10M (haIbIIMBOM THITOTE3bI:
a) depmep poaaBal HBILUIST U KpoaukoB: Bcero 20 rosioB u 68 Hor. CKOIbKO
LBITUTST ¥ CKOJIBKO KPOJIMKOB BBICTABUJI HA TTPOAaXy depmep?
0) B 22 kaurax mo 50 u o 90 crpanuir, Bcero 1340 crpanuil. CKOJIBKO BCEro
KHUT coaepkaT 50 cTpaHui] U ckoJibKo — 90 cTpanuil?

R[]

6. PemmTe 3amaun rpamaeckuM MeTOIOM:
a) Oty 44 rona, a ceiHy 16 jet. CKoOJIBKO JIeT Ha3zaj oTell Obul B 3 pasa
crapiie cbiHa?
0) B 6ubmoTeke 458 kHUT Ha TpeX si3bIkax. KHUT Ha McTaHCKOM si3bIke Ha 50
MEeHbIlle, YeM KHUT Ha (paHIy3cKOM, M B JIBA pa3a MEHbIIe, 4eM Ha
aHrIUHCKOM. CKOJIBKO KHUT Ha Ka)KIOM SI3bIKe B OUOIMOTEKE?

7. Pemmute 3aJa4y METOJOM CBCACHUS K CAMHULIC:

3a 10 nueit 6 pabouux Beikonaau poB ayinHon 420 M. Kakoit AJIMHBI pOB MOTYT
BbIKOTIATh 3a 8 mHel 10 pabounx ¢ TOH ke MPOU3BOIUTEILHOCTBIO Tpyaa?

8. Pemmre 3a1auy MeTO10M OOpPATHOTO XOJa:
JdoMoxo3siika npoaaBajia Ha pbIHKE AbIHU. [lepBbIid MOKynaTenb Kynuil
MOJIOBUHY BCEX JbIHb U €IIe MOJAbIHU. BTOpO Kyl MOJIOBUHY TOTO, YTO
OCTaJIOCh U €elle NMOoJAbIHU. TpeTnii mokynartenb Kylnui MOJIOBUHY TOTO, UTO
OCTaJIOCh U €lle MOJAbIHUA. Tak ToMoxo3siiika mpojaaia Bce JbIHU. CKOJIBKO
BCEro JbIHb OBLIO y Hee?

9. Pemmre 3a1auy MeTo/10M (aIbIIMBOM TUIIOTE3BL:
Ha ¢epme ectb rycu, yTKHM U TensiTa: BCEro
120 rosos u 280 Hor. M3BeCTHO, YTO YUCIIO p
ryceil B Tpu pasa Gomnblue, yem yTok. Haif-
JIUTE, CKOJIBKO TYCEH, YTOK M TEIISIT Ha hepMe.  twl,

EEE
10. B kiacce neBoueKk B TpU pasa Oolibliie, YeM MaJb4MKOB. MOKET i1 ObITh B
sToM Kitacce 34 yueHuka? A 36 yueHMKOB? CKOIbKO YYEHUKOB JI0JIKHO OBITh
B KJ1acce, yToObl 3ajaua uMmena perieHue? Haliqure HeCKOIbKO BapUaHTOB

OTBeTA.
11. a) CocraBbTe 32424y, KOTOPYIO MOYXHO PEIINTH:
1) rpaduueckuM METOIOM; 2) METOJIOM CBEJICHHSI K STUHUIIC;
3) MeToIoM OOpPAaTHOTO XO/1a; 4) meTo10M (paIbIITUBON THITIOTE3HI.

0) [1pennoxuTe OJHOKIACCHUKAM PEIIUTh COCTABIICHHBIE 3a1a1H.

Masa 1



84 PelueHne ypaBHeEHUN Ha MHOXecTBe N

4.1. MaTemaTtnyeckue BblpaxXeHUs

2011
Cocrosit
Yucnosble TOJIBKO 13

BBIPAKEHHUS ancer
Marematuueckue 6-5+8:2

BBIPAKEHUS

BykBeHHbBIE /|a'b| [x+y] [x+2| CocrosT

BBIPAXKCHUA
P 26(x+3) 26—uncio- ( A3 YHACEN

BOi K03~ | 1 OyKB
(purment

@ YwucnoBoit K0dPPUIUEHT OOBIYHO MUIILYT
niepe; OyKBeHHBIMH MHOXHUTEJISIMHU.

- 2-(X+8)-3=6(x+38).

@ Koohduument, pasHerii 1, mpussito omyc- === X-1=X
katb. OOOCHYyITE. 3-a-1-b=3ab

@ Ecnu BBINOIHWUTE JEHCTBUS, YKAa3aHHBIE B == 125:5-3?.2=25_18=7.
YHCIIOBOM BBIPAKEHUH, TO MOJYUUTCS YKC-
JI0, KOTOPOE HA3bIBAIOT 3HAYEHHEM BbHIPA-
JKEHMHSI.

@ BykBeHHOE BBIpa)K€HHE MOXHO IpeoOpa- === B BoipaxeHuu 3X+ 2V,
30BaTh B UMCIIOBOE BBIpAKEHUE, ITOJCTABUB nojictaBisis X=8wu y=4,
BMECTO OYKB UHCIIA. nonydaem 3-8+2-4.

4.2. YpaBHEHUA

&

PaccmoTtpute puCyHOK M 3amoJI-
HUTE MPOITYCKHU.

Tax Kak Becbl HAXOMSTCS B PABHO-
BECHUU, TO MOJIYUUM:

3. - +1=10 ~=—— YpaBHEHHE C OJTHUM HEU3BECTHBIM
(e B

JleBasg wacty IlpaBasi yacth
ypaBHEHUS ypaBHEHUS

HaTypanbHble yncna. MNoBTopeHve 1 AOMNONHEHUS




Pewaem u nogcHdem

3x=10-1 ——— YT00OBI HAWTH HEM3BECTHOE YHCIIO, BEIUTEM U3 CYM-
MBI U3BECTHOE CJIaraeMoe.
3x=9 - JleBast 4acTh — mpou3BeacHHE 3X, 4 HEM3BECTHOE
YHCIIO X SIBIIIETCS OJTHUM U3 MHOXKHTEIIEH.
x=9:3 —=—— YT100BI HANTU HEM3BECTHBII MHOXKUTENb X, pa3e-
JINM TIpoU3Be/IeHrE 9 Ha 3BECTHBIM MHOKUTEIH 3.
x=3eN ——— [lomyunm uucio 3 U MpoBepUM, TPUHAIIISKUT JTH
oHO MHOXecTBY N (Tak Kak ypaBHEHHUE pelriaeTcs
HA MHOJKECTBE HATYPAIbHBIX YHCE).
3:3+1=10 (M) = IlpoBepum, MpeBpaIaeTcs JIu ypaBHEHHE B UCTHH-
10=10 HOE PABEHCTBO ITPH ITOJICTAHOBKE [TOTyYEHHOIO YKCIIA.
Omeem: S={3}. ——— 3amnuceIBaeM OTBET.
2 VYpaBHeHue VpaBHeHue
v I Bozomume Ha 3amemK nmeer HE nmeer
/v pelieHue peeHni
¢ YpaBHeHMEM C OJJHHM HEM3BECTHBIM HA3bIBacT- | pa N. aa N.
Csl PAaBEHCTBO, COJIEPIKAIIee OHO HEU3BECTHOE.
¢ 3HaueHHe HEM3BECTHOTO, MIPH KOTOPOM ypaB- ! ,.rr i
HEHHE TPEeBPAIAETCs B HICTUHHOE PAaBEHCTBO, S

3x+1 =10

/= 7 =3

-

JleBasiuactp IlpaBasyactb

ypaBHEHUs ~ YPABHEHMS

HAa3bIBACTCS PEHICHUEM YPABHCHUS.
¢ Pemutn YpaBHCHHEC — 3HAUUT HaWTHU BCE €ro
PEIICHHUA NI JOKAa3aTh, UTO pCIJ_IeHI/Iﬁ HET.

1 Pemwre na muoxecrse N ypasrenue 3x+1=10.

Pewenue:

JleBast yacTh ypaBHEHHs — cyMMa 3X+1, ¢ OqHUM
HEU3BECTHBIM.

¢ MHOXeCTBO pelleHni ypaBHeHUs1 0003HauaeTcs |

yepes S.

¢ Ecnu ypaBHEeHUe He UMeEET pelieHuit, To S=J.

2\ Pemmre Ha MHO%KecTBe N ypaBHeHue 4a—3=18.

Pewenue:

4a—-3 = 18 = JleBas uacTh ypaBHEHUSI — Pa3HOCTb.

4a=18+3 < YToObI HAlITH yMEHbBIIIAEMOE, CKJIaIbIBACM
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4a=21 ——— JleBas yacTh ypaBHEHUS — , a
HEU3BECTHOE YMCIIO ¢ SIBISIETCSI OTHUM U3 MHOKUTEIICH.

a=21:4 —=—— YT10OBI HANTH HEM3BECTHBIN MHOXHUTEIb ¢, Pa3ACIUM
[IPOM3BE/IEHNE Ha M3BECTHBIN MHOKUTEIb.

a=525¢ N ——— Ilomyuum uymcmno 5,25, KoTopoe He TPUHAJIEKUT MHO-
xectBy N.

Brisox —=—— VYpaBHEHHE HE UMEET pelieHui Ha MHOKecTBe N.

Omeem: S=. —=—— 3amucbIBaeM OTBET.

3 Pemmnte na Muoxecte N ypasuenue 16: (22) =8.

Pewenue:
16:(2z2) = 8  ——— JleBast 4yacTb ypaBHEHUS — YACTHOE.

2z=16:8 ~+—— Yr10o0BI HAWTH , pa3aeaum Ha
22=2 - YT100BI HAWTH , pazaenum Ha
z=1e N < [logyunM 3HaYeHHWE HEU3BECTHOTO U MPOBEPHUM,

MPUHAJIC)KUT JIK OHO MHOKCCTBY N.

16:(2:1) =8 (1) = IIposepum, nmpeBpalaercs 1 ypaBHEHUE B HC-

8-8 THHHOE PaBEHCTBO IPHU IMMOJCTAHOBKE IOJIYYCH-
HOTO 3HAUCHMUS.
Omeem:. S= . ——— 3anucelBacM OTBET.

Permmre Ha MHOXecTBe N ypaBHeHne 6X—18=0.

Pewenue:
6x—-18=0 —=—— JleBast 4acTh ypaBHEHUS — 3TO PA3HOCTb.
6x=18+0 —=—— YT00BI HAWTH YMEHBIIIAEMOE, CKJIaIbIBAEM
wm 6X =18 C
x=18:6 ~—— YT100blI HAWUTU HEU3BECTHBII MHOXUTEID ,
pasaenum Ha
x=3eN ~——— [Moayunm gmcao 3 ¥ MPOBEPUM, IPUHAIICKUT JIN

OHO MHOeCTBY N.

6-3—-18=0 (1) = IIpoBepuMm, IpeBpaIacTcs 1 ypaBHEHHE IPH ITO/I-

0=0 CTAaHOBKE IMOJIyUCHHOT'O 3HAUCHUS B UICTUHHOC pa-
BEHCTBO.
Omeem: S={3}. - 3anucbIBaeM OTBeT.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



Yn pPaXXHeHUda u 3agaydun

I

1. Janbl MaTeMaTHuecKue Beipaxenus: 2X; 35—z, 0; 5a—Db; 7°.2+43 5+ Y;
3(5+2-4); 8ab; 5(12+3z); x’z; 18—3-5. Bimumuimre:

8) YMCIIOBBIE BHIPAKECHUS; 0) OYKBEHHBIE BBIPAYKCHHUSI.

2. Haiiaure 3HaYeHUE BhIPAKEHUSI:

a) 2(x—4) mpu x=5; 0) 3:Z nmpu 2=6;
B) 3X+1 npu x=0,5; r) 4X ipu X=%;
n) 5(a+b) mpu a=2, b=12, ¢) 7a+b npu a:%, b:%
3. BhIMOJHUTE MOJICTAHOBKY U YCTAHOBHTE, PEIICHUEM KaKHMX ypaBHEHUI
sIBIIsIeTCsI uncio: 1) 4, 2) 10:
a) 3+x=28:4; 0) 5(x+2) =32, B) 2a—-3=17,
r) 120:z=12, n) 8y+6=42-4; e) 20+3t=100: 2.

4. TlocraBbTe B COOTBETCTBUE KAXKIOMY YPABHEHHUIO €O PEIICHUE!

X+5=8 | 12x =60 | 3y—12=0|
a—10:2| 120:2:40|

5. Pemmte Ha MHOKecTBe N ypaBHEHUS 1 BBITIOJTHUTE MPOBEPKY:

a) x+18=24, 0) a+35=20; B) 8z2=160; r) 5y=18;
) x:12=96; e) t:6=100; x) OXx—1=0; 3) 4x—20=0.
HE]
6. TlepeuepTrTe M 3aMTOTHUTE TAOTHUILY:
s | 1 3
X 8 0| 3 5 10 {35 | 1 a
3(4x-1) | 93
16x*+10

7. Ha xonautepckoii padpuke Ob110 X KOpoOOK 1 Y KoH(peT. B kaxmyto KopoOKy
nomerraercs He 6osee 20 koHdpeT. OOBSICHUTE, UTO MOTYT O3HAYaTh B 3TOM
cryuae BeipaxeHus: a) 20X; 0) Y:X
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8. Mcmonp3ys gaHHbIe TAOJIUIBI, COCTABbTE YPABHEHUS, 3aTEM PEIINTE UX Ha
MHOXecTBe N:
a) | Cmaraemog¢ 215 ? | 24,06
Crnaraemog ? 2011 | 6,84
Cymma 729 | 3405 ?

06) | Ymenpmaemoe| 688 ? 144,28
Brruntaemoe ? 2012 | 68,28
Pasnocth 12 20 ?

B) | MHOXHUTEIb 14 ? | 425
MHOXUTEIH ? 41 14
ITpoussenenue| 350 | 451 ?

r) | Hemumoe | 688 ? 68,4
Jemurens| ? 15 10
YacrtHoe 43 420 ?

9. CocraBbTe ypaBHEHHE 10 KaXIOH IIEMOYKe JICHCTBUI, 3aTEM PEIINTE ero Ha
MHOXkecTBe N:

a | X 6 2 _[104

6) | t LT3 4 _[100

B) | Z - Z -

D |al 8. 10 _[160

10. Cepexe 7 net, a ero 6pary Makcumy 1 ron.
Cxompko nret oyaet Cepeske, KOraa ero Bo3pact
OyzeT B ABa pasa Oomblie Bo3pacta Makcuma?

11. Pemmmre Ha MHOXecTBe N ypaBHeHue:
a) 3(1-2x)+8=232 0) 60:(3y+2) =12,
B) 1-3(8x—-4) =1, r) 1605+ 4(3—- x) = 2011.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



12. Pemnte 3amauy cHavyana apupMETHISCKIM METOIOM, 3aT€M YPaBHEHUEM:
a) ABTOCAJIOH 3a rof Ipojiai 68 aBTo-
MoOueit mapku BMW u mapku Ford.
ABTtomobuieit Mapku BMW nponanu
Ha 12 OoJiblie, yeM aBTOMOOUIIEN
Mapku Ford. Ckoinbko aBTOMOOMIEH
Mapku BMW 65110 ipogano?

0) B nomarneii Oubnroreke Muru Bcero 124 KHUTH, HA PYCCKOM M aHTJIAH-
CKOM si3bIKax. KHUT Ha pycckoM s3bike B 3 pa3a O0JIblile, YeM Ha AHTTIUHCKOM.
CKOJIPKO KHUT Ha PYCCKOM SI3bIKE B JOMAIlTHe Oubnmnorexke Murmm?

B) CKOJIIbKO MaccaxupoB ObLIO B MOE3/Ie, €CIM Ha CTAHIUH BBIILIA IOJIO-
BHMHA MACCAXXUPOB, 3aILT0 28 UeJIOBEK U B Moe3ze craino 124 naccaxupa?

]
13. Broummmre Takoe YUCII0, TPH KOTOPOM pEIlieHHEM TOJIYUYeHHOTO YPaBHEHHUS:
a) 6/ —3x=210 Oynuer uucro 5; 0) 4-(1+  X) =X Oynet unco 8.

14. CocraBbTe 3aJa4y MO JAHHOMY YpaBHEHHUIO:
a) 2(x—-3)=216; 0) 5-3x=x+1 B) 280: x=155-85.

15. Pemmre Ha MHO)ecTBe N* ypaBHeHue:
a) (2x—4):(3x)=10; 6) 2x* = x(2x+1) - 25.

2adanun AR ocMubicAeHUA
1. YUto Ha3pIBaeTCsd MaTeMaTHYeCKUM BbICKaszbiBaHUeM? [IpuBeaute
MPUMEPbI TPEIIOKEHUN, KOTOPBIE HE SIBIISIIOTCS BHICKA3bIBAHUSIMU.

2. IlpuBeauTe MO TpH MpUMEpa UCTUHHOTO U JIOKHOI'O BBICKA3bIBAHMS
13 pa3HbIX 00IacTel 3HAHMSI.

3. ChopmynupyiiTe ICTUHHOE BBICKA3bIBaHUE, a 3aTEM €ro OTPHUIIAHHE.
4. JI7ist KaKJ10TO U3 CIOB U; U, He, eCaU..., MO... TPUBEAUTE 110 OHOMY
MIPUMEPY UCTUHHOTO U JIO)KHOTO BHICKA3bIBAHUSI.

5. IlpuBeaure mpuMepbl U3 MOBCEIHEBHOM KU3HU JIJI KAXKI0r0 U3 BbIpa-
xenwmii: , He 6ompire”, ,, Xots 6s1”, ,, JIroboe”, , CymectByet”.

6. ChopMynupyiiTe 0THO 00IIIee ¥ TP YACTHBIX BHICKA3BIBAHUI, CIIETYIO-
IIUX U3 OOIIIEro.
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— ]

7. IlpuBenuTe TpU YaCTHBIX BBICKA3bIBAHUS U3
a) 6uosoruwy, 0) pusukwy; B) PYCCKOM JIUTEPATYPHI.
Cdhopmynupyiite ob11iee BBICKa3bIBaHIE, KOTOPOE CIEAYET U3 YACTHBIX.

8. IlpuBeanTe mpuMeEpbI MHOKECTB U3 PA3HBIX 00JIaCTel 3HAHMUS.

9. Ucmunno v Jloscno?
Kapnunan MHOkecTBa y4eHUKOB Bailero kjiacca paseH 30.

10. Kakue COOTHOLIEHUS MEXK/y MHOXKECTBAMU BbI 3HAETE?
11. Kakue geicTBUS HaJ MHOKECTBAMU Bbl U3YUMIIA?

12. TIpourwure:

Bc A B=A ANB; BUA

A\ B; B\ A AUB={; ANB=0.
13. ITpuBenure mpuMepsbl MHOXeCTB A 1 B 13 MoBceIHEBHOM KU3HU

TaKUX, 4TO:

a AUB=@; 6) ANB=4.

14. CymecTByeT JIM TAKOE YUCIIO, KOTOPOE U KPATHO HEKOTOPOMY YHCITY
U SIBIISIETCS €T'0 JICJIUTENIEM ?

15. I1pu xakoM ycioBuM uucio aenutcs Ha 2? A Ha 3? Ha 57 Ha 9?
Ha 10?

16. Kaxkue yucna Ha3bIBAIOTCS MPOCTHIMU? A KaKHe COCTABHBIMU?

17. CymecTByIOT JId MPOCThIE YETHBIE YUCIa?

18. Kakoe 4ucrio Ha3pIBaIOT OOIIUM JIEITUTENIEM JBYX 4yucen? A Kakoe
YHCIIO HA3bIBAIOT OOIINM KPATHBIM 3THX YHCEIT?

19. Kax HaifTyi HAaMOOIBIINI OOIIHI IEMUTETh ABYX UnCeN? A HAUMEHb-
mee oo11ee KpaTHOE?

20. CocraBbTe IO OJTHOM 3a/1a4e, KOTOPYIO MOYKHO PEIIUTD:
a) TpaUIECKUM METOJIOM; 0) METOIOM CBEICHMS K SIUHUIIC;
B) METOJIOM OOPATHOTO XO/1a; T) METO1I0M (haJIbIITNBOIM THITOTE3BI.
21. Yrto Takoe ypaBHEHHE?
22. YTo 3HAYMT PEIINTh ypaBHEHNE HAa MHOKeCcTBE N7

23. TIpuBeaure IpUMeEp YpaBHEHHUS, KOTOPOE HE MIMEET PEILIEHUI Ha MHO-
sxectBe N.

24. CocTtaBbTe MO OJJHOMY YPABHEHUIO KAXKIOTO U3 U3YUYEHHBIX BUJIOB U
pelmTe ux.

HaTypaanble yncna. NoBTopeHve 1 AOMNONHEHUS



UToroBbin TecT

| BapmaHT

1. JlaHO MHO>KECTBO:

A={xeN|60<x<70u x: 3.
a) Ucmunno v Joowcno?

» HaTypasibHOE 4rciI0 KpaTHO 3 ToTna
Y TOJIPKO TOT/Ia, KOTa €T0 TOCIISTHSISI
nugpa menmurces Ha 3°.

0) 3amaiiTe MHOXeCTBO A TiepeuucIie-
HUEM €ro 3JIEMEHTOB.

B) BriOepuTe 0JIHO UETHOE YHUCIIO U
OITHO HEUETHOE YUCIIO CPEAN 3JIeMEH-
TOB MHOKecTBa A u Haiure ux HO/I.

Makc u ero Jeayiika BMecTe coopau

100 xr cnuB. CruBbl OBLIH pacmpe-

JieNieHbl 0 12 XT B KaXKJIbIHA U3 SIIIH-

KOB, IMCIOIITUXCS Y ICAYIIKH, H OCTa-

JI0Ch ele 16 kr.

@) BruiuTe HaTypallbHOE YHUCIIO:
[ ]*=16.

6) OmpenennTe, CKOJIBKO SIIUKOB

OBLTO Y JCTYIIKH.

B) Halinure cymmy nener, KOTOpyio

MOJIYIUT JEIYIIKA IMOCIIe TMPOdaXKH

BCEX SIIMKOB CO CIMBAMH IO I[€HE

8 meeB/Kr.

Permure 3a1auy apudMeTHISCKUM Me-
TOJIOM.

depmep BBIPAIUBAET MOPOCST U IO-
mybeii, Bcero 51 ronosa n 132 HOTH.
Haiigure, CKOIBKO TTIOPOCST U CKOJIb-
KO TOIyOelt y depmepa.

o g g g y J |

Bpema ¢vinoanenua
paoomor. 45 MUHYT

Il BapuaHT

. JlaHO MHO’>KECTBO:

B={xeN|80<x<100 u x:9}.
a) Ucmunno vmu Jloscno?

» HaTypaibHOe 4rciio KpaTHo 9 Torma
1 TOJIBKO TOI'/IA, KOT/IA €0 MOCIIEIHSIS
nudpa aenures Ha 9°.

0) 3agaiiTe MHOXeCTBO B mepeunciie-
HUEM €ro 3JIEMEHTOB.

B) BbeiOepuTe 0OHO YeTHOE YHUCIIO U
OJTHO HEYETHOE YUCIIO CPEIN JJIEMEH-
TOB MHOecTBa B u Hatimure ux HOK.

. JlaHa u ee 6a0yiIka BMecTe coOpam

106 xr oryproB. OrypIrsl ObLTH pac-

npejaeneHbl Mo 14 kr B KaxIblil U3

AIIIKOB, UMEIOIUXCS Y 0a0yIIKY,

0CTaJIoCh elle 8 Kr.

d) BrmmmTe HaTypaJibHOE YUCIIO:
k=8

6) OmnpenennTe, CKOJIBKO SIIIUKOB

Ob1TO0 y 0a0yImIKH.

B) Haiinure cymmy mener, KOTOpyio

MOJIYYUT 0abymIKa Iociie Mpogaxu

BCEX SIIUKOB C OTYpLAMH IO IIeHE

7 neeB/kr.

Permmre 3a1a4y apudmeTinuecknm Me-
TOJIOM.

B sxumioM gome ecTh IByXKOMHATHBIC
U YETBIPEXKOMHATHBIC KBAPTUPHI.
Haiinurte, CKOJBKO TBYXKOMHATHBIX
U CKOJILKO YETBIPEXKOMHATHBIX KBap-
TUP, €CITA BCEro B jioMe 45 KBapTUp u
140 xomHaT.

CxeMa oleHHMBaHHSA TeCTa

Ouenka

10

9

8

7

6

5

CymmMma 6anios

27-26

25-24

23-21

20-17

16-12

11-8

-6

32

1-0

Masa 1
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86.

87.
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HeHust pencTeun

§g. PeweHne ypaBHe-

HWiA Ha MHOXECTBE /4




81 MHoOXecTBO LUenbIX Yy1cen

1.1. Llenble yncna

Uccaedyem u yaHaem

4 ..M onycrun MeaBes cBoil xBocT B Iy I,
3aXOTeN U OH MoiMaTh MHOTO phIObI. [Tpoxnan
TaK MeJBe/lb BCIO HOUb, IyMas O MPEeACTOsIIEN
Tpamnese. K yrpy temnepatypa Bo3ayxa J10-

cruria 10 °C.
[Tpumep3 nu y measeass XBocT?

Pewenue:

YT0OBI OTBETUTH HA 3TOT BOIIPOC, HAZI0 3HATh, YTO IIOKA3bIBACT TCPMOMETD.

°c| 3aeT MpH TeMIlepaType HIKe

0 °C, 3HauuT, XBOCT Y MEABE/IS
HE ITPUMED3.

[ 10 °C reruta J 15RI05 { 10 °C xomnomna J ]
J Vo
- 0 | Tak kak Boja B Ipyay 3amep- -—10

O temmnepatype 10 °C Teruia roBopsr:
10 °C Bpie Hyns (wm mwioc 10 °C)
u 3anucbiBatoT: +10 °C.

DTa TemrepaTypa NoJI0KHTEIbHA.

O Temnepatype 10 °C xom01a TOBOPST:
10 °C nmwxe nyns (wim munyc 10 °C)
u 3amucbiBaroT: —10 °C.

DTa Temreparypa oTpulaTe/IbHasl.

2%{ PaccMoTpuTte pucyHKH M ompeaennTe, KAaKUM CIOBOM HEOOXOIMMO
JIOTIOJTHUTH MPEAJIOKEHHE, UTOOBI IMOJTYyYUTh HICTUHHOE BBICKA3bIBAHUE!

3UMOH, Kak MpaBUJIO, TEMIEpaTypa

Bo3ayxa B Mommose | .

Jlerom, kak mpaBuiIO, TEMIIEpaTypa

Bosgyxa B Mommose | .



A
2amevaem 1

[To0KUTENbHBIE U OTPULIATENbHBIE
ypciaa ucnone3yores B reorpadun npu 400
0003HAYEHNH PACIIONOKEHNST OOBEKTOB
OTHOCHUTEIBHO YPOBHS MOPSI.

B 6ankoBckux omepanusax, kak mpa- 100 1

BWJIO, JOXOIbI 0003HAYAIOT ITIOJIOKUTEIID- 01
HBIMHM YUCJIAMH, & PAcXOJbl — OTpHIIA-
TENbHBIMUA YUCIIAMMU. -200
Ecnu nepen 1iennbiM 4uciiom CTOUT Ecnu nepen 11e716IM 4MCIIOM CTOUT
3HaK ,,—', TO TOBOPUM, UTO LIEJIOE 3HaK ,+“, TO TOBOPUM, UTO LIETOE
YHUCIIO — OTPHIIATEIHHOE. YHCIIO — MOJIOKHUTEIBLHOE.
Hynb
OTpunatenbHbIe 1IeNble YUCa: ITomoxuTeapHbIE 1IeJIble YnCiIa .
vy =8, —1, 6, -5, 4, -3, -2, -1 +1, 42, +3, +4, +5, +6, +7, +8, ...
HHU [TOJIOKUTEIBHOE,

HU OTpHULATECIIbHOC YHUCIIO

3HaK ,+“ mepes MojJ0KUTETbHBIM YUCIIOM MOKHO OITYCTHUTb.

_’{ Poromume Ha 3amemk

Llenbie oTpuiiatebubie uncia, O u 1esble TMOJI0XKUTEIbHbBIC Yncia oopa-
3YIOT MHOKECTBO HeJbIX Ynces. MHOXKECTBO IeJbIX Yucesl 00o3Hava-
etcs uepe3 Z.

Z={., -3 -2-10,1 2 .}
Mpuoxectso Z° =Z\{0} Ha3bIBAETCS MHOMKECTBOM LeJbIX HEHYJIEBbIX
qHCell.

Py ﬂ;\f Honroe BpeMsi oTpullaTeIbHbIE YKCIIa HE HCIOJb30Ba- ¢

| ““ JINCHh B BBIUMCIICHUAX. IX cumTanm , JOKHBIMA®W YHCITaMU U q
1 " QO TOBOPUJIH, YTO OHU ,, MEHBIIIE, UeM H14ero (Houib)” . [TepBbiMH,

| KTO CTaJl aCCOLMUPOBATH MOJOKUTEIbHbIE UMCIA C UMY- f‘

b

|

>

-

4 IIECTBOM, a OTpUIIATEIbHbIC — C I0JITaMH, ObUTH UHyChl. Kutaniipl 1yis
HAIKMCAHUS YKCeJT UCTIOJIL30BAJIH 1IBETA: KPACHBIN — JIJIsI ITOJI0KUTEIbHBIX
GEiCe]T, YCPHBII — JUTSL OTPHUIATEIIBHBIX. -

B EBpormne oTpuniatenbHble yncia MOJYYUIU MPU3HAHUE KaK JIEU-
~ CTBUTEJILHO CYIIECTBYIOIIME JIUIllIb B repBoii nojoBuHe XVIII Beka.

B name BpeMsi oTpuniaTebHbIe YKUCA SBIISIIOTCS YaCThIO MOBCE/-

;_.....@_Hoﬁ JKU3HU. “-I-

B



1.2. YucnoBas ocb. [poTBONOMOXHbLIE YMcCna

Ucchedyem u y3raem

1|| JunaHa, mpoynuTaB B OJHON M3 KHUT 00 aHTUYHBIX MaTeMaTUKaX, y3HaJa,
yto [Itonomeit xxun Bo Il Beke, [Iudarop — B VI Bexe 10 H.3., a DBKIUI —
B Il Beke mo H.3. OHa 3axoTena y3HaTh, KTO XWI paHbliie. g storo duana
PACIIOIOKMIIA YKa3aHHbBIC BEKA Ha XPOHOJIOTHYECKOM OCH (JICHTa BPEMCHH).

£

VI Bex ;VBGK IV Bek 2III BEK %II BEK § | Bex { | Bex ;II BEK %III BEK
O H. 2. poeHHe XprcTa H.D.
Omeem:

Ha xpoHomorndeckoit oc OTMEYEHO Hauajao oTcuera (poxkaeHue Xpucra),
HAIPaBJICHUE U €UHIUYHBIN OTPE30K (BEK).

BV knacce s mocrpoun | () S
TAaKyl YHUCIIOBYIO OCb.

€IUHAYHBIN OTPE30K ’

O .~ B T
0 1 2 3 4 5 6 7 i
HaJajao OTcYeTa A HarpaBJIeHHE

KoOopauHaTa Touku B

I[OHOJ'IHI/IM YHUCIOBYIO OCb, IOCTPOCHHYIO B V KJjiacce, OTMETUB CjieBa OT TOU-

ku O uncna -1, =2, =3, ....
YuciaoBas ochb

C O A
5 4 3 2 -1 0 1 2 3 4 5

\OTpI/II_IaTEJ'IbeIC SHAYCHUA  ITOJIOKHUTEIIbHBIC 3SHAYCHMS

_~
/
- - Bozomume Ha 3amemk
/ -

[Tpsimyro ¢ BRIOpaHHBIMHM Ha HEH HayalloM OTCYeTa, HAIIpaBICHUEM U
eIMHUYHBIM OTPE3KOM HAa3bIBAIOT YMCJIOBOH OChbI0 (MM KOOPAMHAT-
HOIi MIPSIMOii).

Masa 2




a
2 Mp KTVY ¢kAg B"'Al.f'&?__.

@ IMocTpoiiTe YUCITOBYIO OCh.
@ OTMeThTE Ha HEW TOYKU:
A(2), B(-4), C(@1), D), E4), F(-5), G(-1), H(5), I(-3), J(2).
@ Haszosure mapsl TOYEK, pABHOYJAJIEHHBIX OT HAayajga OTCYETA.
B uem oTIMYMe KOOPAUHAT TOYEK KaX IOl maphl?

Pewenue:

B | G O J D
-5 2 -1 0 1 2 4 5

[Tapbl TOYEK, paBHOYIAJIEHHBIX OT HAYaJld OTCYETA:

F(-5u , B(-4)u , u D(3), uJ(2), u

KoopnnHaTe! kax10ii napbl OTINYAIOTCS 3HAKOM.
Yucna 1 m —1 Ha3bIBAIOTCS NPOTHBOMNOJIOKHBIMM.

ITpoTHUBOMOIOKHBIMU YUCTIAMU SIBIISIIOTCS: —5 U 5; u ; u :

u u

_'{ Pozomume Ha 3amemK

¢ JInst KaXII0TO 1IeJI0r0 HEHYJIEBOTO YMCIIA & 4icia a M —a Ha3bIBAIOTCS
INPOTHUBOIIOJ0KHBIMHU. HpOTI/IBOHOJ'IO)KHBIC yuciia OTIUYaroTCA Apyr
OT Apyra TOJIbKO 3HAKaMH.
HpOTI/IBOHOHO)KHLIM HUCI1y a SABJIAETCI UUCIIO —a, a IIPOTUBOIIOJIONK-
HBIM YHCITy —a SIBJISIETCS YUCIIO a.
Yucno 0 mpoTUBOIIOIOKHO CAMOMY cebe.

¢ MHOXeCTBO LIEJIBIX YMCENI COCTOUT M3 HYJISl, MHOXKECTBAa HEHYJIEBBIX
HAaTYypPaJIbHBIX YHUCCJI U YUCCII, IIPOTUBOIIOJIOKHBIX UM.

Ipumepsnr.
Ecmm a=2, to—a=—2.
Ecmm a= -5, to—-a=—-5) =5.

3}5 Hcnonw3ys pe3ynbTaThl MPaKTHYECKON paOOTHI, HA30BUTE YUCIIO, TPOTHU-
BOIMOJIOKHOE uncny: 11, 17, -12, —23, 1411, —695.



1.3. Moaynb uenoro yimcna

1 mp. KTy gk Ag

@ TIlocrpoiiTe YUCIOBYIO OCh.

B TA g

@ OrmersTe Ha Heit Toukn A(—4), B(3), C(-5), D(5).
@ Haiigure paccrosuus OA, OB, OC u OD, rue O — Havano orcuera.

@ TlepeuepTute TAGIMILY B TETPA/h U 3ATOIHUTE €€ IO 0Opasiy.

Touka |Koopaunara| OTpe3ok Zg?;i;;? eTi)anKIiP;gC;Fg:::;IeO())T
A —4 OA 4

B

C

D

4

/
- |E- Bosomume Ha 3amemx
/W

Paccrostnue ot Hauana orcuera (touku O) mo touku A(a), a€ Z, Ha3bl-
BACTCSl MOyJ1eM (WK aGCOTIOTHBIM 3HAYEHHEM YHnciia &) U 0003HAYAeTCs

yepes [al.

|-b] |al
B ) \ A '
b 0 a

2 Hcrnonb3yst pe3ynbTaTsl MIPAKTUUYECKON pabOThl, BHIYUCIHUTE:
15| =
|-8|=8
|17]|=17

4] = 4
13] =
|51 =

3}} JlaHbl 11eJ1bIe TTPOTUBOMIOIOKHbBIC YUCIA:
6) —80 u 80;
Haitnure moaynu atux yucen. YTo Bbl 3aMETHITH ?

a)-5ub;

Pewenue:

a) |-5| =5, u |5| = 5. 3nauur, |-5|=15]|.

6) |[-80| =

u |80| =
B) [18|= ,u|-18|=

. 3Ha4uT,

. 3HaUMnT,

|-21| =
|2005| =
|0] =
B) 18 u —18.
5 5
— "
5 0 5



/& Bozomume Ha 3amemk
J

¢ AOcomtoTHOE 3HaueHUe (I MOJYJIb) JIFOOOTO IIEJIOr0 YHCIIa SBIISICTCS
HEOTPHUIIATEIHHBIM YHCIIOM.
a, ectm a>0;
¢ st mo6oro niesoro uncna & |a| =40, ecom a=0;
—-a, ecsiu a<0

¢ Moy MPOTHBOITOIOKHBIX |-al |al
yucen pasHbl: |—a|=|a| e VA

YnpaxHeHnA n 3agaum
N

1. ITpouTture 1enble ynca:
-3000, -100, —24, -12, -2, 0, 12, 78, 2005, 30007.

2. 3anuumTe ¢ TOMOIIbIO IUGP LeIble YUCa:
» MUHYC JIEBSTHOCTO JIEBSITH", , IUIIOC MSITHAAUATBL", , MUHYC JBE TBHICSIYU
ISTBAECAT , ,, MUHYC LIECTh MWIJIMOHOB®, ,, IUTIOC IBAALATh MUUIMAPAOB" .
3. Cpenu uncen —11, 28, -33, 0, 69, —101, 202, —205, 44, —78, 27, 303, O,
1012, —600, 99 yxkaxuTe yucnia:

a) OTpUIIATEIIbHbIC; 0) MOJIOKUTEITbHBIE;
B) HEOTpPHIIATEIbHBIC, T') HETTOJIOKUTEITbHBIE.

4. TlpouTuTe MOKa3aHUus TEPMOMETPOB, H300PAKEHHBIX HA PUCYHKE:

6
2 |ty Al 5 8)||E10 DlEsl ™l
0 0 0 0 0

5. Hcemunno v Jloocno?

a) -5¢ Z; 6) 17¢ Z;
7 . 1_ ..
4 B) 28e N, r) 4:—36 Zz,

n) Oe Z"; e) —1¢ N.

6. IMoctpoiite B TeTpaau BEPTUKAIBHYIO IIPSMYIO U OTMEThTe Ha Hell Touky O.
OtMmeTbTe Ha 3TOM NpsiMoit Touku A, B, C, D, eciu:
a) Touka A Ha 8 ki1eTok BbIie Touku O;



10.

11.
12.

13.

14.

15.

0) Touka D Ha 5 ketok Hioke Touku O;
B) Touka C Ha 6 KJIETOK HWKE TOUKH A;
r) Touka D Ha 4 xieTku Bbile Touku B.

PaccmoTrpuTe oMamHUN TEpMOMETP Ul M3MEPEHHST TeMIlepaTyphl Teja.
Kakyto TemriepaTypy OH ITOKa3bIBACT: ITOJIOKUTEITBHYIO HITH OTPHUIIATEILHYIO?
O06ocHyiTE OTBET.

. Hapucyiite mkany TepMOMETpa U OTMETHTE Ha HEW TeMIepaTypy:

a) -5°C; 6) +6°C; B) —4°C; r) +2°C; 1) —1°C.

. a) OTMeThTe Ha YUCITOBOM OcH Ienble uncna: -6, 7, 8, -8, 9, —10.

0) PaccMoTpuTe YHCITOBYIO OCh U OTpe/iesTuTe KoopauHaTel Touek E, F, G, H, P.
P G F 0] E H

-1 0 1

3anuimmTe 1eable YMcia, KOTOphIe OT Hauajla OTCYeTa Ha YMCIIOBOM OCH pac-
TOJI0KEHBI HA PACCTOSIHHM

a) 11 equawii; 0) 65 equHuI;

B) 78 euHUII; r) 100 equHMII.

OtMmeThTe Ha yncioBoi ocu Touku: A(—7), B(-9), C(10), D(6).

Hazosute TpH LCJIbIX YKUCIIA4, PACIIOJIOKCHHBIX HA YMCIOBOM OCH:

a) mpaBee yucna 15; 0) neBee uncia —13;
B) mpaBee uuncia —18; T) JIeBee yucna —b;
) MEX1y YUCiIaMHi —3 U 5; e) Mex 1y uncinamMu —1 u 8.

3anuiuTe yucia, IPOTUBOIIOJI0KHbIE LIEJIBIM YMCIaM:
a) —65, 18, —22, -30, 11, 100, —2011, O;
6) 100, 81, —36, 48, —99, 0, 33, —2012.

HUcemunno v Jloocno?
a) [IpotuBononoxHbeiM uncy 17 seisercs —17.
1/%1 6) [TpoTuBOIOI0KHBIM YUCITy —5 sIBIISIETCS —H.
B) [1poTHBOMONOXKHBIM UnCITy 8 sBisieTcst —3.
r) [TpoTUBOIIONOKHBIM YUCTY —25 siBjsieTcs 25.

Ha xakom paccrostauu oT myHKTa O HaXOAUTCS aBTOMOOWITB, €CITH OH JTI0eXaT
10 TYHKTA!
a) A; 0) B?

A (@) B
_ o o — 20KM

Cesep Ilynxm omnpagnenust 10e




16. TlepeuepTuTe U 3aMOTHUTE TAOTUILY:

a 5 -8 2 0
—a -3 —23 7

17. Haligute paccTosiHU€ OT TOUKH OTCUETa JO TOUKHU:

a) A(20); 6) B(-8); B) C(-123); r) D(129);

1) O(0); e) F(=79); x) G(2023); 3) H(-411).
18. Halinure aOCOMIOTHYIO BEJIMUUHY YMCTIA:

a) 19, 0) —33; B) —87; r) 104,

n) —1222; e) 69; x) —215; 3) —98.
19. JlonomHure:

a) ecm ae{-11, -9, -5, 6, 29, 388}, 10 |a|e { };

0) ectm a€ {33, -9, -55, 44, —66, 77, -88}, 10 |a|e { }.
20. OTMeThTE HA YUCIIOBOM OCH TOUYKH, MOJYJIb KOTOPBIX PABEH:

a) 6, 0) 7, B) O, r) 8; ) 5.
Bl

21. Cepexxa mOAHsUIICS Ha JU(TE 1IECTHAAATUITAXKHOIO JoMa Ha 7 3TaK,
3aTeM OH IepemecTuiics eme Ha 5 ataxkelt. Ha xakoif atax nomnan Cepexa?
OOGocHyliTe OTBET.

22. 3anmumre 3JIeMEHTHI MHOKECTBA!

a) A={x|xe Z, -4<x<5}; 0) B={x|xe Z, -2<x< 7},
B) C={x|xe Z, -1<x<8}; r) D={x|xeZ, -5<x<6}.
23. Ucmunno v Jloowcno?
a){-7,0,3 cN,; 0){1,-3 G cZ;
B) {-5,-1, O} c Z, -I/%'I 1) {0, 5, 7} cN’;
m{-21,7cZ; e) {1, 8,100} c Z.

24. VI3 mOBCEIHEBHOMN >KU3HU NPUBEAUTE NPUMEPHI IPUMEHEHUS TOJIOKHU-
TEJIbHBIX U OTPUIATEITbHBIX YUCEIL.

25. Ha3zoBure Lienble YuCia, paclooKEeHHbIE HA YUCIIOBOM OCHU MEX1Y YMCIIAMM:
a) 10,5 u 29, 6) 5u 12,4, B) —35u —21;
r) 11,2 u 31,8; n) -8 wu 10,04, e) 46 n -31.

26. 3anumuTe BCE HATYypaJIbHbIE YUMCIIA MEHbIIE 9 M 4YKclia, MPOTUBOIOJIOXK-
HBbIE UM.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

B xakom HaITpaBJICHUH U HA CKOJIBKO CIMHUIL HA10 IICPEMECTUTD IIPEAMET 13
TOYKMH:

a) A(-5) mo touku B(3); 6) C(6) mo touku D(-2)?

[Tocne mepemertienust mpeaMeTa U3 TOYKM A B OTPUIIATEIIBHOM HaIpaBiie-
HUM Ha 4 eMHULBI OH OKa3aycs B Touke B(—2). Haiinure koopanHaTs
Touku A.

ITocne nmepemerieHnst HEKOTOPOTo IpeaMeTra 13 Touku C B IOTOKUTEIIEHOM
HaIlpaBJIeHUM Ha 7 eIuHul oH nomnan B Touky D(3). Haiinure xoopauna-
TbI TOUuKH C.

JlomoHure:

a) ecmu me {0, -2, 5, =10}, To —me{ }

6) ecmu ke {-3, 2, -7, 11}, to —ke{ }

B) eciu ae{-9, 3, -1, 8, 1o —(-a)e{ }.
Brmimiire ynciio, 9To6bI MOIYIUTh HCTUHHOE BHICKA3bIBAHUE:
a) —(-35) = ; 0) 17 = ;

B) —(—201) = ; r) 126 =

Haiionre X, ecimu:

a) |x]=15, 0)|x|=123; B)|x|=0; 1)|x|=63, n)|x]|=2012.
Haiinure unco:

a) TIOJIOKUTEIBHOE, MOYJIb KOTOporo paseH: 1) 48; 2) 55; 3) 101; 4) 465;
0) oTpunatenpHOE, MOYJIb KOTOpOro paseH: 1) 35; 2) 511; 3) 696; 4) 1001.
OrnpeaenuTe YMCIIO ¢ HAUOOIIBIIINM MOTYJIEM:

a) —7, 18, =35, 22, —14; 0) 64, 19, 59, 63, 33.

Brimmmmre oguH 13 3HAKOB cpaBHEHUS (<, = WIH >), YTOOBI MTOJYYUTh UCTHH-
HOE BBICKA3bIBAHUE!

a) [-7] ¢ 18]; s 0) |25 |-13];
B) |[-11| () 10; - r) |-66| () |66];
n) |-102| € |-98]; " ¢) |15] () |-35].
Breruucnure:
a) [-18]+[17]|-|-30]-0; 6) |28|—|-14|+|-55|-0;
B) |68]:|-2|+|29]|—-|-15]; r) |-102] :|-3|+|91|-|-69].

IMepeyepTute pUCYHOK M OTMETHTE HaYaJIO OTcueTa. HazoBuTe KOOpAMHATHI
Touek C, D, E?
E D A(-8) B4 C




EENE
38.

39.

40.

41.

42.

43.

44,

45.

JlaHbI MHOXKECTBA.

a) A={-4, —(-5), 0, 7, 2} u B={5, —(-7), 18, -8, 15};

0) A={17, -11, 18, —(-8), 25 u A={-13, —(-9), 8, —(-25)}.
Haiinure: 1) AUB; 2) ANB; 3) A\B; 4) B\A

Hationte uncio a, ecou:

a) —(-a)=12, 6) —a=—(17); B) a=—-{-(-29)]}.

OTMeThTEe Ha YMCIOBOM OCHU LieJIble YUCHa X, YIOBIETBOPSIOIINE YCIOBUIO:
a) | x| <5 0) | X| <6 B) | X|<7; r) | X|<8.
3anuiunTe TPU LEIbIX 3HAYEHUS X, YIOBJIETBOPSIOIINE YCIOBUIO:
a) x<0u |x|<7, 0) x>0 u |Xx|<5.
3anuIiunTe 3JIEMEHTHI MHOXKECTBA!
a) A={x|xe Z, |x|<3; 0) B={x|xe Z, |x|<T;
B) C={Xx|xe Z, |x|<Z; r) D={x|xe Z, |x|<4}.
JlaHBI MHOXKECTBA.
a) A={x|xe Z, |x|<9% u B={x|xe Z, -5<x<8};
0) A={x|xe Z, |x|<8 u B={x|xe Z, —-2<x<T}.
Haiimure: AUB, ANB, A\B, B\A
Haiinute | x|, ecnu paccrosiHue mexay toukamu B(X) u C(—X) paBHO
8 equHUIIAM U3MEPEHUS.
Hemunno v Jloowcno?
1) Ecma<0, To |a|=a.
-I/h 2) Ecnu |a|=-a, To a=0.
3) Ecu a=Db, To |a|=|b].
4) Ecu |a|=|b]|, o a=h.



§2 CpaBHeHuWe U ynopsigouMBaHue Lenbix Ynucen

Uccaedyem u yaHaem

4l Pacemorpute pucyHKE 1 HocTaBbTE HEOGXOAMMbIIT 3HAK CPABHEHHS:

2%1, CpaBnurte neibie yucna: a) 32u 24; 6) 8u-15; B) —-19u -11.

Pewenue:

OTMeETHM 3aJIaHHBIE YMC/IA HA YUCIOBOU OCH:

g >

-19 -15 -1 0 8 24 32

a) Yucno 32 pacriosnioxkeHo npasee uncia 24. 3naunr, 32 () 24,

0) Yucno 8 pacronosxkeHo npasee uncina —13. 3HauuT, 8 . -13.

B) Uncrno —19 pacronokeno | uncna —11. 3nauur, —19 () -11.



_’{ Bozomume Ha 3amemK

¢ U3 nByx uucen, n300pakeHHBIX Ha YUCIIO- % 5 :b >
BOI OcH, OOJIBIIIE TO, KOTOPOE PACTIOIOKEHO b>awm a<b.
npaBee JAPyroro.
¢ JIroboe oTpuIaTebHOE 1IEJI0€ YUCIIO MEHBIIE JTI000TO MOI0KUTEITLHOTO
1LIEJIOTO YMCIIA.
¢ Hynb MeHblIIe 1106070 MOJ0KUTETLHOTO 1IEIOTO YUCTa:
O0<1<2<3<4<..

¢ Hynb Gosbiie 1100010 OTpULIATEIBHOTO LEIOT0 YUCHA:
.—5<-4<-3<-2<-1<0.

3 Cpasnurte:
a)17( 15, [17|C |15]
©6) 100 ¢ 200, |100| |200]; >
B) =7 (0 =4, |=7| €0 4L
r)—98( -5, |-98| |-5].

=
=
Z
2 |

_’Z Pozomume Ha 3amemK

W3 1ByX MOJIOKUTETBHBIX TETBIX YUCEIT OOJIBIIIE TO, MOTYJIh KOTOPOTO OOJIBIIIE.
W3 1ByX oTpULIaTENIbHBIX LEJIBbIX YUCeN O0JIbILIE TO, MOIYJIb KOTOPOT'O MEHBIIIE.

I

YnpaxHeHUA n 3agaum

. OT™MeTbTe Ha 4yuCI0BOM ocu umcna 6, 2, -4, -8, 10, 3, -5 u onpenenure:
a) uncna, o6ompie O; 0) uucna, meHsIne O;
B) HAMOOJIBIIIEE YHCIIO; ') HAUMEHBIIIEE YHCIIO.

. 3anuimre B BHUE€ HECPABCHCTBA BBICKA3BIBAHUE!
a) Yucno 111 —mooKuTeIbHOE. 0) Yucmo —200 — oTpuIaTeIbHOE.
B) UKCII0 X — OJIOXKUTEITBHOE. r) Uncino Y — HeoTpuIaTeIbHOE.

. Briummre oguH 13 3HAKOB cpaBHEHUS (<, = WU >):

a) 25 () 17 6)-19 (V) 6; B) -15 () —4; _

r) -7 0; ) 11 () «(=11); e) —24 (1) -23; =
=

) 16 () —1; 3) 8 () —(-8). -



4. 3amuIIuTe Yuclia B OPSIIKEe BO3PACTAHUS:
a) 31, -27,-1, 0, 14, -17, 63, -3,
0) 44, -33, 22, -11, 0, 19, 54, 4.

5. B benpuax u Karyne usmepsiiu remrepatypy Bo3ayxa B iekadpe. Pe3yabraTsr
yKa3aHbl B Ta0JIHLIE:

- —— - — - - o= -

P g = o T o F
Jlama
T0pod 1 5 10 15 20 25
Karyn 0°C -5°C |[-10°C | -12°C |-16°C |-19°C
_]_SCEBLIH —2°C -8°C | -10°C | -15°C |-18°C |-17°C

BRASLIAA MUSTES ’
a) CpaBuute Temnepatypy Bo3ayxa B bembiax u Karyne

3a 3TU JHU. B kakoMm ropozac ObBLIO Teruiee?

0) Kakoii u3 qHei ObUT caMbIii XOJIOTHBIN B 3TUX TOPOax? A caMblii TeTUTBIN?

) |

6. Onpenenure, MeXAy KAKUMU COCETHUMU Obpasey;
LEJIBIMUA YUCTIAMH 3aKITFOUEHO YUCITIO! a) Mesxny —6 11 4

a) -5; 0) -17; B) 7, HHmeM_-_5<_5 <4
r) 22; ) 0,5; e) 18,25. -
7. Kakas u3 TemnepaTtyp BbIIIIe?
a) a=10°C, b=15°C; 0) a=21°C, b=19°C;
B) a=18°C, b=-14°C; r) a=12°C, b=-5°C.
8. Brmmmre Takyro mudpy, 4ToOBI MOJTYIUTh UCTUHHOE BBICKA3bIBAHUE!
a) —6481 < -648 ; 0) —4 78 > 4278,
B) 1608 <160/ ; r) 45 6 > 4546.
9. 3anumuTe MATH MOCISIOBATEIBHBIX IIETBIX YUCEIT:
a) MeHblIe 1, 0) MeHbIIIE —2,
B) MeHbIIe —6; r) GobIne —4.

10. 3anuiure yncia B HOPSAKE BO3PACTAHUS:
a) —24, 16, —|-18|, —(-15), 63|, —19, 21,
0) —48, 32, |-61), —23|, |35|, —(-17), —61.



11. Iuma n300pa3ui TeMIeparypy, 3aperucrpupoBannyio B Karymne (cMm. Tab-
JIUIY YIIPaXXHEHUS 5), ¢ TOMOIIBIO CIEAYIOICH CXEMBbI:

01 5 10 15 20 25

Hata

_19 +
"t(C)

Y4uTeIBast, YTO TEMIIEPATYPA MOCTOSTHHO IOHMXKAJIACh, OIIPEIEIINTE, B KAKUE
JTHU MOIJIa OBITH ClIeAyIollasl TeMIlepaTypa:

a) —4°C, 6) —14°C.

M306pazute ¢ NIOMOLIBIO JUarpaMMbl TEMIIEPATYPY, 3aPErUCTPUPOBAHHYIO
B benbiax (cM. Tabmauiy ynpaxHeHHs 5).

12. J1nsl KaKMX IIeJIBIX YMCel & BEpHO BhICKa3biBaHue a +|a|>07?

13. M3BecTHO, UTO 11eJIbIe YUCIa M U N SIBIISIOTCSA OTpUIAaTCIIbHBIMU. CpaBHI/ITe

qrcia:
a)-mun; 0) —n|u n; B) [m|u m; ,\\E
r) [nfum; 1) | nf; e) [m| 1 —m. -
14. Ha uucmoBoii ocu manbl Touku A(a) u B(b).
AL . B
PO —
MO3KHO JI1 OTIPEAEIUTD!

a) Kakoe u3 yucen au b 6onplre ;
0) MOy KAKOTO U3 urce a u b 60bIe?



83 CnoxeHue uenbix yucern

3.1. CnoxeHue uenbIiX YUcen ¢ OAMHAKOBbIMU 3HaKaMu

Uccaedyem u yaHaem T T

1|| Y1pom Temmepatypa Bo3ayxa Owuta +3°C. L L

Kakoii crana temnepatypa Bo3jyXa B MOJIJIEHb, €CId 7

OHa nojHsu1ach Ha 4°C? 3 T sl ¥
Pewenue: L 0 L0
O003HauNM TMOBBIIIIEHUE TEMITEpaTypbl uepes +4 °C. fa: L ¢
IMomyunm: (+3)+ (+4)=3+4=7. o e -
Omesem:. +7°C. ———

0 3 7

2{ Beuepom Temmepatypa Bo3ayxa Obuta —3 °C. :6/ :6/

Kaxoii crana TemnepaTtypa Bo3iyxa K MOJIYHOUH, €CITH 3 s

OHa noHusuaack Ha 5°C? B l 5o ||k
Pewenue: -8
O003HaYNM TTOHMKEHHE TeMItepaTypsl uepe3 —5 °C. - -
IMomyunm: =3 + (-5) = . X L%

+(=5)°
. o -

Omeem: . C. _é _'3 5
33 Mypagell nepeMecThiICs MO YUCITO- 1 -3

Bol ocH 13 Toukr O B OTpUIIATEIBHOM Ha- -

MIPABJICHUU CHaYaja Ha 3 eIMHUIIBI, 3aTEM f\_ 4C _13 OO >

elle Ha eMHUILY U okazajcs B Touke C.
Haiinure xoopaunaats! Touku C.

MO3KHO peutTh i Tak: | () O

Pewenue: 3+ (1)

—_— + — e
+(-m = (-3 +1-1) = <1
Omsem: C(| ). =3+1)=-4

YTOOBI CITOKUTH JIBA LIENBIX YHCIIA C OMMHAKOBBIMU 3HAKAMH, HA/10:
@  CIOXKUTH UX MOYJIH;
@ mocTaBUTH IEpel] MOTYYEHHBIM YUCIIOM OOIIHiA 3HAK.
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3.2. CnoxeHue uenbIix Yyncen c pa3HbIMUN 3HaKaMU

Uccredyem u y3Haem

1“ Komns u Camma urpaim B KOMIBIOTEpHBIE
urpsl. Y Komiu 7 Beiurpeliieii u 8 mpourpsliiei,
a y Camu — 6 BeIMTpBINIEH U 4 MPOUTPHIIIA.
KTo BbIMrpas, eciy Kakablil TPOUTPHILLI AHHY-
JIUPYET OJVH BBIUTPHIII?

Pewenue:

O0603Ha4YNM YHUCIIO BHIUTPBIILIEH Yepe3 MOJI0-
JKUTEIIbHBIE YNCIIA, 4 YACIIO ITPOUTPBILLIEH Yepe3 OTpULIATENIbHBIE.

Yucno npourpsiieil y Konu Ha equHUILy 00JIbIIIe, YeM BBIUTPHIIICH.
Monyuum: (+7)+(-8) =-1.

Yucno Beiurpeiieit y Caim Ha 2 60J1b111e, YeM MPOUTPBILIEH:
[Monyuum: (6) + (—4) =

Omeem:
2%4 Mypageii rmepeMecTHICs 10 YHCIOBOM ocH U3 TOYKU O B MOJIOKUTEIh-

HOM HalIpaBJICHUU CHa4daJla Ha 2 CAWHMUIIBI, 3aTCM CIIC Ha 5 CAWHUIL] B OTpULIA-
TCIIbHOM HAITPABJIICHUU U OKa3aJICd B TOYKE A.

Haiinute koopanHaTh! TOUKH A. S pemm Tak: )
Pemeﬁze: 5 2+ (5 =A== 1+2)= | )
ﬂ 2 =(5-2=-3 =)
A or—™ > | t8+(2)=+(8-2=+6 | G
-3 0 2 7+(+39) = ~(7-3=-4 ).
- = — —_ = — ,’l N
+2+ (-5) = 3. J h_?*‘
Omeem: 3.

e

/
:/

UTOOBI CITIOKUTH /IBA LIENTBIX YUCTIA C PA3HBIMU 3HAKAMH, HAJIO:
@ w3 O6OJIBIIETO MOJIYJIS CIIATaeMbIX BBIYECTh MEHBIIIUIA;

@ mocTaBUTH Mepe MOJYYEHHBIM YUCIOM 3HAK TOTO CJIaragMoro, Mo-
JTyJTb KOTOPOTO OOJIBIIIE.

4

* O0BsicHuTE, Moyemy +3 + (—3) = 0.
/,

J="

Pozomume Ha 3amemk
CyMMa JBYX MPOTUBOIONOKHBIX LEJBIX YMCE pABHA HYJIIO:
a+(—a) =0, qsa moboro ae Z.

7




3.3. CBoncTBa crnoXxeHus uenbIix yucen

Uccaedyem u yaHaem

1|| a) Paccmotpute Tabmuity. [ToacraBpTe BMecTo @ u b nienmbre uncna u mpo-
BEpPbTE UCTUHHOCTH BBIBOJIOB, 3aITMCAHHBIX B TAOJIHUIIE.

a b a+b b+ a BriBon

—6 | 4 |-6+(+4)=-2 |+4+(-6)=-2 a+b=b+a, aeZ,beZ

-4 | 0 -4+0=-4 0+(-4)=-4 a+0=0+a=a, aeZ

6) Paccmotpure Tabnuity. IloacraBbTe BMecTo @, b 1 C mienble yncna u mpo-
BEpPbTE UCTUHHOCTH BBIBOJIA, 3AITMCAHHOTO B TAOJIHUIIE.

a|b|c a+(b+c) (a+b)+c BeiBox
2|+ | B |-2+HH7+(-3)=|(-2+(+7)+(-3)=|a+(b+c)=(a+b)+c,
=-2+(+4) =2 =5+(-3)=2 a,b,ceZ

ek A

Ceoiicmea croxcenus ueavlx yucei

1° CnoxeHue 1eJbIX Yice]l KOMMYTAaTUBHO:
a+b=b+a m1g mobsix a,be Z.
2° CoeHHe LEIbIX YUCeJI ACCOIUATUBHO:
a+(b+c)=(a+b)+cms mobsix a,b,ce Z.

3° Lenoe uncino O sBisieTcss HEUTPATBbHBIM JIEMEHTOM CIIOKEHUS
LIEJIbIX YHUCEIT;

a+0=0+a=a msa moboro ac Z.
4° JInsa KaKI0T0 LeJIOr0 YKCia @ €CTh TOJIBKO OAHO MPOTUBOIIO-

JIOKHOE eMy YnCIo —a, —a€ Z Takoe, 4To
a+(—a) =—a+a=0 s moboro ac Z.

2% Beruucnure ((-2)+(-3)) + 3.

Pewenue:
((-2)+(-3))+3=(-2)+(-3+3)=—2+0=-2.

CBOMCTBO 2°
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Yn paXXHeHuda U 3agadu

I
1. BbIIOJIHUTE C TOMOIIBIO YUCIIOBOU OCH CIIOKEHUE:
a) +3+(+7); 0) —2+(-6); B) -1+ (-8);
r) +6+(+1); n) —4+(-9); e) —8+(-2).
2. Bpruucnure:
a) =11+ (-120); 0) —18+ (-17); B) +13+ (+34);
r) =15+ (-27); n) +56+ (+27); e) —32+(-181).

3. Beuepom Temmepatypa Bo3ayxa Owuta —6°C. Kakoil ctana temnepatypa
BO3/lyXa yTPOM, €CJIU B T€UEHHE HOUYM OHA MoHu3miIack Ha 5°C?

4, 33.HI/IHII/ITC YHUCIIO B BUJC CYMMBI IBYX LICIIBIX YyUCeII.
a) —100; 6) —29; B) -13; r) —999. > | -

5. Brmmure B Tabmnuity 4 yncia Tak, 9ToObl cyMMa JI00bIX

. ? ?
JABYX YHCEII ObuIa OTpULATCIIBHOU. ' ’

6. BrmmmTe Takoe qHucCio, YTOOBI IMOJIYYHUTh HCTUHHOEC BBICKA3bIBAHUE!

a) (—4) + = —6; 0) +(-2) = 12,
B) -3+ =11, r) + (=7) = —20.
7. OtMeTbTe Ha YnCIIOBON ocu TOuky A(—4). 3aTeM OTMEThTE TOUKY:
a) B(b), rne b=-4+2; 6) C(C), rne c=—-4+5;
B) D(d), rme d =—4+(-1); r) M(m), tne m=-4+4.
8. Bbruucnure:
a) —8+2, 0) 12+ (-14); B) —16+15; r) —6+17;
) 21+ (-9); e) —121+98; x) 137+ (-112);  3) —291+ 290.
9. 3anumuTe B BUAEC CYMMBI JIBYX IEJBIX YHCEIT C PA3HBIMHU 3HAKAMU YHCIIO:
a) —2; 0) 3; B) —5; r) 0; n) 7, e) —1.
10. BriumuTe Takoe IeJoe YUCIIO, YTOOBI MOJIYYeHHOE BBICKa3bIBaHUE OBLIO
HUCTUHHBIM:
a) 2+ = -7, 0) +(=3) = -1, B) -3 + =3
r)0+ = —6; o) -8 + =0; e)—11+ =-11.

11. TlepeuepTuTe M 3aMOTHUTE TAOTUILY:

a -10 5 =17 0 -8 -20 -13

b 12 —7 17 -3 -4 19 -10
a+b




12. Berumcnure:
a) 89 + (—62); 0) —89 + (—62); B) —89 + 62; r) 27 + (—43);
) —136 + (—49); e)—186 + 236; x) —98 + (—59); 3) =43 + (—57);
u) —64 + 75; k) —139 + 123; 1) 45 + (—105); M) —82 + (—69).
HE]
13. Haligure 3HaueHUe BIpaxkeHus: X+ Y, eclu:
a) x=171, y=112; 0) x=-213, y=-67;
B) X=-47, y=-133; r) x=-59, y=-241.
14. Bpruucnure:
a) (-4)+(-5)+(-6)+2+3+4; 0) (-7)+(-8)+(-4)+15+4;
B) 17+ (-12) +18+ (—13) +19+ (—14).
15. CpaBnure:
a) —99 + 100 0; »\\E 6) —20 + 17 0;
B) 82+ (-89) + 8 () 0; - r)—114 + 114 () 0.
16. Bpruucnure, NpUMEHUB CBOMCTBA CIIOKEHUS:
a) —14+ (-16+ 20); 0) (-18+ (-11)) +(-12);
B) 19+ (—13) + 3+ (-19); r) =28+ (-17)+ (-12) +17.

17.

18.

Haiinute 3Hauenue Borpaskenus a+ (—38) + (—65) +b, ecnu:
a) a=28, b=-25 6) a=-85, b=-12.

?

JomnoaxuTe Tabauily Tpemsi pa3IMuHbIMUA YUCIAMU TaK,
YTOOBI CyMMa JIFOOBIX ABYX YMCes ObljIa OTPHUIATEIHHOM.

? ?

19. Brnmmure TaKO€ YUCIIO, YTOOBI OJIyYEHHOE BBICKA3bIBAHUE ObLITO UCTUHHBIM:
a) 627 + =0; 0) 217 + 325 + =325;
B) +215+ =215, r) + 2000 + =300.

EEE

20.
21.

22.

Haiimute cymmy Beex nenbix uucen ot —99 no 100.

IMpu kakux ycrnoBusix paBeHCTBO X+ Y+ Z+t =0 sBisieTcsi ICTUHHBIM, €CITH
X U Z — IPOTUBOIIOJIOKHBIE LIEJIbIE Yncna?

Haiinure cyMmMy HanGOJIBILETO MOJIOKHUTETLHOTO 1IEIOT0 YKCIIA, COCTOSIIErO
U3 TPEX Pa3IMYHBIX (P U HAMMEHBIIIETO OTPULIATETHHOTO YHCIIA, COCTOS-
IIETO U3:

a) 3 pa3muHbIX TUQDP; 0) 5 pazmuaHbIX udp; B) 6 pa3mmuHbIX UQDP.

Masa 2



84 BbluuTaHue UenbIX Yyucen

4.1. BbluuTaHue uenbix Yyncen

Uccaedyem u yaHaem

1 Kons MOMPOCHUII CBOETO 4—7="7

mItauiero Opara Muiiry BBITIOJ-
HUTH BblunTanue. 4 — 7. Muia
YIMBUJICS U OTBETUJI, UYTO HE CY-
IIECTBYET TAKOTO YMCJIA, KOTO-
poe OBl paBHAIIOCH PA3HOCTH
4-7,

Koas o0bscunn Muiile, 4To
JIECTBUTEIBHO HE CYIIECTBYET
TaKOTO HATYyPaTLHOT'O YUCITa, HO
€ro JIETKO MOKHO HAWTH CPEeIN TENTBIX

YHUCCII.

» PaccMoTpeB peltieHue ClieyroIiei 3aaaun, Bel moiimMere, kak Kosis o0bsicHuI

Muie BeimosiHeHME BoIYUTaAHUA 4 — 7.

2%4 BeuepoM temmeparypa
Bo3ayxa Onu1a 4 °C. Kaxkoii crama

Pa3nocThi0 1BYX 1IENIBIX YUCEN A U b
HA3bIBACTCSA TAKOC IICJIOC YHUCIIO
c=a—-b,utroa=c+bh.

p, |

TeMIlepaTypa BO31yXa yTpOM, /a— b= C\
o

€CITH OHa MOoHM3MIIach Ha 7 °C? YMEHBIIAEMOE | Pa3HOCTh (OCTATOK)

Pewenue: BBIYMTAEMOE

1 cnocood 2 cnocob

ITycTh X — HICKOMOE 3HAueHHe TeM- ||| | ]  O6031aunm nonu-
nepaTyphl. 4 JKEHUE TEeMIIEPaTypPbl

Tak kak Temreparypa MOHU3WIACh yepe3 —7 °C.

0 o 0| |-7°||r O )
Ha 7 °C, To oHa cTasa MeHsle Ha 7 °C, [Monyuum:
3HAuuT, 4—7=X, tne 4=X+7. -3 4+ (-7)=-3.
X=-3, Tak Kak =3+ 7 = 4. °c o

Takum o6pazom, 4—7=-3.

Omeem: =3°C.

(ermanin)




3}5 3a 60pTOM KOCMHYECKOTO KOpabiisi paboTaeT KOCMO-
HaBT. YacTh ckadanapa, Ky1a monagaroT COJTHEUHBIC JTYUH,
nmeeT Ttemiiepatypy +140°C, a teneBas uactb —130°C.
Haiiure pa3HOCTh MEXIy TeMIIEpATypPaMH.

Pewenue:
140- (-130) = x. Haiigem umcno X takoe, uro X+ (—130) =140.
X = , TaK KaK + (—130) = 140.
: o 2 O
Omsem: C. s, — ([ 140-(~130)=140+130 = 279

* PaccmoTpuTe 1 OOBSICHUTE CIIEIYIOIINE BHIYUTAHUS:

- 6 + (-11)

6-11=6+(-11) =5 | 6-11 .
5 0 6

8+5
8 (-5)=8+5=13 8- (9 -
-2 + (-4)

2 4=—21(-4)=—6; 24 -

6 0 4
3+9 N

~3-(-9)=-3+9=6. | —3-(-9 | .

4 0 6

B Bozomume Ha 3amemx

.
UTOoOBI U3 JAHHOTO YKCIIA BBIUECTh JIPYroe, HAJI0 K YMEHbIIAEMOMY Mpuba-
BUTH UYHUCIIO, TPOTHBOIIONIOKHOE BhlunTaeMoMy: a—b=a+ (-b), msa mro-

opix ac Z, be Z.

4.2. PaccTtosiHue mexay ABYyMS TOYKaMU Ha YUCITOBOU OCU
(mononHuTensHo)

Uccredyem u y3raem

1 MypaBeii iepeMecTHyICs 0 YMCIToBOM ocu u3 Touku A(a) B Touky B(b).
Haiinure, kakoe paccTosiHue Mpeoaoiesl MypaBel, eCIIn:

a) a=2, b=E6; 0) a=-2,b=5 B) a=-1 b=-4.
Pewenue:
aO)603Ha‘-II/IM paCCTOSIH-II-/I)E(t yepes AB =X X6
A BI%. Xx=4
0 1 2 3 4 5 6 7 AB=6-2=4

Masa 2



6) +X - —2+X=5

A Bﬁﬂ\- X=

-3-2-1 0 1 2 3 45 AB=5- = + =
B) R ~1+(-x) = -4
B A X=
B 4 3 2 -1 0 1 27 AB=-1-[" =11+ =

Paccrosinne mexay Ttoukamu A(a) u B(D) na uncnoBoii ocu BbI-
yucisiercs mo popmyie: AB=|a—Db|, musa mobsix ae Z, be Z.

222, lopon Actpaxanp pacmonoxeH
HUXKE YPOBHS MOps Ha 25 M, a Topojg
Mexuko —Ha BbicoTe 2 240 M HaJ1 ypOBHEM
Mops. Ha CKOJIBKO METPOB BbILLIE YPOBHS
roposa ActpaxaHb PAacCIOJIOKEH TOPO
Mexuko?

Pewenue:

AcTpaxaHb
2240—(—25) = 2240+ 25= 2265 (m). 1 "

Omeem: 2265 M.

Yn paXXHeHUda U 3agaydu

W]
1. ITponomxure:
a) -1-5=-1+(-5 =..; 0) 2-9=2+(-9) =..;
B) 7—(-10)=7+10=.., r) -4—(-3)=-4+3=..;
o) —15-15=-15+...=..;; e) 11-18=11+...=...;
x) 24— (-9)=24+...=... 3) 15— (-23) =-15+...=...
2. BruimosnuTe nelicTBUSA:
a) —13-6; 0) 40-52; B) —17—(-17);
r) -16-9; ) 12— 26; ¢) 8—(-31);
x) 0—(-13); 3) 0—-22 n) 34— (-12).



3. Brmmmwmre uncio Tak, qTOOBI IMMOJIYYCHHOC BBICKA3bIBAHUC OBLUIO UCTUHHBIM:
a)0— =-8 6)10- =-2 B) | —4=-1;
). -10=-7, n-3-_ =6 e)9-| =15
®) 00— =7, 3| —(3)=-4 | —(-12)=14.

4. YMeHbBIINTE KaXXI0€ U3 uncesl Ha 25.

a) 18; 6) 0, 5)| 6|, OREY ) 24|

5. TlepeuepTrte U 3aMOJHUTE TAOTHUILY:

8 O |4 |-415| 1 |18

a
b | 13| -7 |16 4 15 0
a-b

b-a

6. Haiigure paccrosuue AB mexay Toukamu A(a) u B(b), ecnu:
a) a=-5Db=3 6) a=1, b=10; B) a=-7,b=-8.

7. Camas HuU3Kas Temriepatypa Ha 3emute (—89°C)
ObLIa 3aperuCTPUpPOBAHA B AHTApKTHIIE, 4 ca-
masi Beicokasi (58°C) — B Adpuke. Haitnure

" Pa3HOCTh MEX-
COKOU U caMOM

HU3KOU TeMIIe-
patypamMu Ha
3emire.
HE[
8. Brruuciure:
a) —12-8+7,; 6) 9-16-3; B) 25—-28-7;
r) =7-15-21, n) 6-14+8, e) -9-7+11.
9. Haiiaure 3HaUeHUE YUCIIOBOT'O BhIPAKEHUS:
a) —3-8+12-4+11; 0) 4—5+11-9-4;
B) 9-2-8+4-21; r) -16-7+32-21+17,

n) —16+9+27-11-8.
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10.

11.

12.

13.

EEE
14.

15.

16.

HaI\/'IJII/ITe 3HAYCHUC BbIPAKCHUA X— y+ Z, €CIIN.

a) x=-3, y=-7, z=-12,

0) x=9, y=12, z=-§,

B) Xx=-21, y=-6, z=17.

Brimmmre oguH U3 3HaKOB (+ WM —), YTOOBI MOTYYEHHOE BBICKA3bIBAHUE
CTaJIO UCTUHHBIM:

a) 72 () (-53) = 125, 5) 96 (1) 81 = —45;
)37 (64 =-101;, T r) —49 () 17 = 32
1) 61 ) 9= 70, ¢) 74 @ (~26) = 100,

Kaxkast u3 Touek, B wim C, pacrnosioxkeHa Ha YUCIIOBOM OCH IaJIbIIIe OT TOUKU
A(-12), ecrm:

a) B(-6), C(-16); 6) B(3), C(-27)?
Ilepeueptute U 3aMOTHUTE TAOIHILY:
a b a—-b b—a lal —|b] |b|—]a]
-6 -9

12 19
-10 4 j
5 -1

MoxeT 11 pa3HOCTh IBYX YMCEIN OBITH OOJIbIIIE UX CYMMBI?

OO0ocHyiiTe OTBET, MPUBEAS TPUMEPBHI.

IToxcraBbTe BMECTO (  OJIMH U3 3HAKOB (+ MJIU —), @ BMECTO TaKoe Yuc-
J10, YTOOBI MOJTyUEHHOE BBICKA3bIBAHHME CTAJIO UCTHHHBIM:

a) ((24) + ( ) =-12;

0) ( )— (0 10) =22; L
B) =15 — ( )=0; -
) (9 +(+4) =~

Haner yucna A(-12), B(—4) na uncioBoit ocu. Halimure KOOpAMHATH TOYKH
C u mmny otpeska AC, ecrn Touka B — cepenyaa aToro oTpeska.



85 YMHOXeHue uenbIx Yyucen

5.1. YMHOXeHue uenbIixX Yyncen

Uccaedyem u yaHaem

1|| Mypageil nepeMeniaeTcsi o YUciIoBOM OCH CO CKOPOCTBIO 3 €IMHULIBI B
MUHYTY. Celfuac OH HAXOJUTCSl B HA4aJle OTCUETA.

a) B kakyro TOYKy mepeMecTUTCs MypaBeil depe3 4 MUHYTHI?

0) B kakoli Touke HaXOAWIICS MypaBei 4 MUHYTHI HA3a/1?

Pewenue:

a) [Tycth ckopocTh MypaBbsl B MOJIOKUTENBHOM HAIMIPABICHUH PABHA
3 enuHUIIAM/MUH, a B OTPUIIATEILHOM paBHA —3 eUHUIIAM/MUH.

@ Eciu MmypaBeii mepeMeriaeTcsi B oJI0KUTEIIbBHOM HAITPaBJICHUH, TO MOy YHM:

3 3 +3 - +3 .
3-4=12 [ | - } A
0 1 2

3 4 5 6 7 8 9 10 11 12

@ Ecnu mypaseii epeMeIiaercsi B OTpULIATEIbHOM HAIMPABIEHUH, TO MTOTYUHM:

-3 -3 -3 -3
~3.4=-12 g| o}

-12 -11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 O
0) O603HaunM 4 MUHYTHI Ha3a]1 yepe3 —4.

>

>
»

@ Eciu MmypaBeii mepeMeriaeTcsi B oJI0KUTEIIbBHOM HAITPaBJICHUU, TO MOy UM
+3 3 +3 +3 )
3-(-4)=-12 C| - - - §ﬂ
-12-11-10 -9 -8 -7 -6-5 -4 -3 -2 -1 O

@ Ecnn Mypageii riepeMeIaeTcs: B OTPHLATETIHbHOM HAIIPABICHUH, TO ITOJTYYHM:

oy

3 3 3 3
3-(#=12 pJO D
0 1 2 3 4 5 6 7 8 9 101112
Omeem: a) D A(12); @ B(-12); 0) ® C(-12); @ D(12).
/
1 = Pozbmume Ha 3amemk
T Urobh HNEPEMHOXKUTD JIBA LEJIBIX YUCTIA C —7-8=—17]|-18| =-56;
pasHBIMM 3HAKaMHU, HAJO NMEPEMHOXKHUTb 9.(-5)=—1|9]-|-5| = —45.

MO/IYJIA 3TUX YUCET ¥ TOCTABUTH MEpe]] I0-

JIYYeHHBIM YHCIIOM 3HAK MUHYC ().

YUToOBI MMEpeMHOKHUTH JIBA LEBIX YHCIA C +5-(+4) = |+5]|-|+4| = 20;
OJUHAKOBBIMU 3HAKaMH, HaJO IMEPEMHO- -6-(-4)=|-6]|-|-4|=24.
KHUTH UX MOJTYJIU.




3aBHCUMOCTD 3HAKa MMPOU3BEACHUA NBYX HEJIBIX HCHYJICBBIX UHUCEII OT 3HAKOB
MHOJHUTeJIeH MOXKHO BBIBECTHU IIpu IOMOIIH Ta6J'II/II_IBI 3HAKOB.

3Hak 3Hak 3Hak
yucna a | yucna b | uncmaa-b
+ + +
+ — —
— + —
- - +

24 PaccmoTtpute npuBeneHHbIE TPUMEPHI U IPOBEPHTE CACTAHHBIE BBIBOJIBI
IIpY TOMOIIH APYTUX TPUMEPOB.

-8.1=-8 -1.5=-5 -3.:0=0
3:1=3 —7-()=7 0-(9)=0
ITpn yMHOXeHUM 1ie- ITpu ymMHOXXEHNM LIETIOTO YMHOXeHUE 11006010
Joro yKcna Ha 1 nomy- yucna Ha (—1) noiaydum LIEJIOTO YHCIIA HA HYJIb
YUM 3TO XK€ YHUCIIO. YHCIIO, IPOTUBOIIOJIOXK- naet B pesynbrate O.

HOC JTaHHOMY.

5.2. CBOUCTBa YMHOXEHUA

1° Kommymamugrnocms:
a-b=b-a, mg mobrix ae Z, be Z.

2° Accoyuamusnocmo.
a-(b-c)=(a-b)-c, amsa mobbIx
aeZ, beZ, ceZ.

~15-(4-7)=(-15-4) -7

3° Aucmpubymusnocmos yMHONCEHUSL OMHO-
CUMENbHO CNONHCEHUSL:

a-(b+c)=a-b+a-c, mst m00bIX

ae”Z, beZ, ceZ.

4° Yucno 1 — HetimpanvHulil 971eMeHm YMHO-
HCEHUS.

a-1=1.-a=a, mia moboro ac Z.

7-(-2+12)=7-(-2)+7-12

~19-1=-19
1. (~46) = —46

¢ TloacraBbTe BMecTO OYKB @, b 1 C /t00BIe 1erTble Ynciia U MPOBEPhTE UCTUH-
HOCTb CBOMCTB.



Boruuciure: a) (—4)-53-(-25); 0) 7-(-93)+7-92.

Pewenue:

a) (-4)-53:(-25) =53 (-4) - (-25) = 53.4-25=53-100= 5300.

cBoicTBo 1°

6) 7-(-93)+7-92=7-(-93+92) = 7-(-1) =-7.

cBOICTBO 3°

YnpaxHeHMa n 3agauum
|

1. YpoBens Boabl B J{HeCTpe MEHSIETCSl KaXK/IbIi JI€Hb HA 2 CM.
CeroiHs 4eTBEpr U yPOBEHb BOJIbI COCTABIIAET 424 cMm.
a) KakuMm OyzieT ypoBeHb BOJIbI B BOCKPECEHBE, €CJIU BOJIA TIOTHUMACTCS ?
6) Kakum ObLT ypOBEHB BOJIBI B ITOHEAETBHUK, €CITH YPOBEHb TTOHU3UJICS ?

2. Brruucnure:

a) 6-(-9); 0) (-195)-7 B) (—4)-(-11);
r) -1.17, n) (-12)-0; e) —6-(-9);
x) 0-(=27); 3) (—=14)-(-3); 1) 21-(-6).

3. Ilepeueptute B TeTpaab TaOIUIly U 3AMOJTHUTE €€:

a 8 -7 —4 -52 -1 -12 —6

b -3 9 =31 0 -75 3 =15
a-b

4. 3amuIInTe YUcio B BUJIC IIPOU3BCACHU ABYX LEJIbIX YUCEII:
a) —28; 0) —-12; B) —7, r)0; ) —1.

5. Ompenenute 3HAK Tpou3BeeH s (+ WU —) ¥ BIIUIINTE OJIUH U3 3HAKOB CPaB-
HeHust (>, < WU =), YTOOBI MMOJIYYUTh UCTUHHOE BHICKA3bIBAHUE.

a) (-12) - (-57) - (<81) () 0;
6) (—48) - (+21) - (-36) (1 O;
B) (~15) - (+15) - (-25) (D 0;
r) (=521) - (-152) - 0 (% 0.
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6. Haitnnre —15a, ecim:

a) a=-2, 0) a=-1, B) a=0, r) a="7.
7. Bpramcimre:

a) 20-18-(-5); 6) (-2)-(-35)-(-8);

B) (-54)-(-82)-0; r) (-24)-8-(-5).

8. HailiguTe npousBeneHue:
a) (-1)-(-1-(-)-(-D-(-D-(-1; 0) (-2)(-2)-(-2)-(-2)-(-2).
N[

9. He BbImoHSS AEMCTBUI, OIIPEIEINTE 3HAK TPOU3BEICHUSI:
a) (-5-6-7-8-9)-(-55);
0) 1+2+3+4+5+6)-(-1-2-3-4-5-6).
10. 3anuiurte 4yucio —24 B BUE MPOU3BEICHUS
a) IBYX MHOXKUTEJICH; 0) Tpex MHOXKUTEIIEH; B) YETBIPEX MHOKHUTEJICH.

11. Brmmure Takoe qucio, 4TOOBI IIOJIYYUTh UICTUHHOC BBICKA3bIBAHKC!

a) —32 - = 96; 0) (7)) =84
B) - 13 =65 r)-9- =-108.
12. TIpuMeHUB CBOMCTBA YMHOKEHH S, BBIUMCIIUTE HANOOJIee paIlMOHAIBHBIM CIIO-
cobom:
a) (-21)-(-8)-3-(-25); 6) (-9):(=25)-(-2)-(-4);
B) (—13)-52+48-(-13); r) 29-(-125)-29-(-124).
13. Haligute 3HaU€HUE BBIPAKECHUS:
a) —3m+5, ecnum=7; 6) 2-5n, ecmun=—6;
B) 4ab+2, ecrua=3, b=-1 r) 143-15xy, ecmux=-12, y=0.
EEN

14. Haligure npousBeneHue Beex Lenbix yuces ot —20 no 15.

15. Cymma ABYX HEHYJIEBBIX II€JIbIX uMcell paBHa Hymto. Kakoil 3Hak Oynmer y
IIPOU3BEIEHUS ITUX UUCEN?

16. Boumwute uucna -1, 2, =3, -4, 5, —6, —7,
8, —9 Tak, 4yToObl MPOMU3BENACHUE YUCET T10
0001 TOPU3OHTANIM, BEPTUKATIU U IHATO-
HAaJI1 OBLIO ITOJIOKUTEIBHBIM. y




86 [eneHwue uenbixyucen

Uccaedyem u yaHaem

1|| Temniepatypa Bo3ayxa B npearopse pasHa 0°C. Ilpu
MOABEME HA TOPY HA KAXKIOM KWIOMETpPE OHA IMOHMKA-
ercs Ha 2 °C. Ha kakyo BBICOTY MOJIHSUICS JIbITMHHUCT,
€CII TeMmIlepaTypa Bo3ayxa cocrasiser —6°C?
Pewenue:
O003HaYMM TTOHMXKEHHE TeMrepatypsl Ha 2 °C
yepes —2 °C.
Boruncoum: —6:(-2) =3, Tak kak 3-(-2) =—6.
Omegem: 3 KM.

CI0 —6 gy

—203Hay .
aeT Hajir
Takoe uncno, kor 1

nemoe qucio

2 PaccmoTtpure npumeps! u mpo-

) Opoe py yy-
BEpbTE CACTAHHBIE BHIBOJIBI IPU TTIOMO M
p p HOXeHun pg —p nacr —6, \
L1 JPYTUX TPUMEPOB.
JCIINMOC ACTIATEIIb YyacTHOE +24 . (_4) = _6'
\ Ve Tak Kak —6 - (—4) = +24
—18: (=6) = +3, —21:(+7)= -3,

Tak Kak +3 - (—6) = —18 Tak Kak =3 -7 = —21

{ {

YacrtHoe JABYX LEJIbIX YUCCIT C OAU-
HAKOBBIMU 3HAKaMU SABJISICTCA I10-
JIOKUTCIJIbHBIM YHUCIIOM.

YacTtHoe JABYX HECJIBIX YHCCII C pa3-
HBIMH 3HAKaMH ABJIACTCA OTpHLA-
TCJIbHBIM YHCJIOM.

\ 4

Monynp 4aCTHOTO paBEeH YACTHOMY MOAYJIEH EeTUMOTO U JEITUTENS.

|-18 : (-6)| = |—18] : |-6| = |+3] |[+24|: | 4| =|-6]
|a:bj=|a|:|b|, & be Z, b0, |-21|: |+7| = | -3|
3HaK 4YaCTHOTO B 3aBHCUMOCTH OT 3HAK 3HaK 3HaK
3HAKa JSJTMMOTO U IEITUTENISI MOKHOBEI- | ypcia a | ymcna b | uucmaa: b
BECTH ITPU TTOMOIITH TaOJIUIIBI 3HAKOB. + + +
* CpaBHUTE ¢ TAOIUIIEH 3HAKOB ITPO- + - -
W3BENICHUS JIBYX IEITBIX YHCET. - + :
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335 PaCCMOTpI/ITe IPpUMCEPLI U ITPOBEPHTEC CACIIAHHBIC BBIBOAbI ITPHU ITOMOIIA

JIPYTUX IPUMEPOB.

—6:1=-6 -3:(-1)=3 0:5=0
5:1=5 7:(D)=—7 0:(-8)=0
[Tpu nenenuu enoro [Tpu nenenuu nenoro [Tpu nenennn vy HA
yucia Ha 1 noiayuum yuclia Ha —1 noyuyum 11000€ HEeHyJIeBOe 1ie-
9TO K€ YUCIIO, TO €CTh YHUCIIO, IPOTUBOIIO- 70€e yucio noyryunm 0.
JIeIIIMOE. JI0’KHOE JAHHOMY. /\
Y | ﬂeﬂeHHe Hy
M
CMBICHa_ T
YnpaxHeHUA n 3agaum
W]
1. BbIYMCIUTE U BBITOJIHUTE IPOBEPKY YMHOKEHUEM.
a)—-15: 3; 0) 21: (-7);
B) —24 : (-8); r) 0: (-4).
2. BruimonHute neicTBue:
a) 78:(-6); 0) —52:(-13); B) —84:12;
r) 96:(-8); o) 57:(-3); e) —108: 4;
x) 0:(=32); 3) —51:(-1); u) —121:11,
3. TlepeuepTuTe U 3aMOTHUTE TAOTUILY:
—41 0O | ©4 | 17 125 | 63
b 41 37 | 16 | 1 -5 | 3
a:b
4. Haiinute 3HaueHue —48 : a, eciu:
a) a=-3 0) a=12 B) a=-8 r) a=6.
5. Haiinure 3Hauenue a: (—3), eciu:
a) a=-27, 6) a= 36, B) a=0; r) a=-108.



) |

6. Beruuciure:

a) (23-32):(-3); 0) (-12+36):(-8);
B) (—-15-29):11; r) (=7—(-22):(=7).
7. TlepeuepTuTe M 3aNIOJIHUTE TAOIUILY:
a 17 -13 53
b -3 -3 -1 | 26
a-b 6 | 39 | 53 1 0 J

8. B xonomunpHO# kamepe B 8:00 wacoB Temriepatypa 6si1a 0°C. Ho ¢ kaxapim
yacoM TemriepaTtypa nonmwskaercs Ha 3 °C. Kakoe Bpems TOKakyT 4achl, KOria
Temriepatypa oyaer —12°C?

9. Beraucimre:
a) (-29-4):4; 0) (31-(-6)):3L
B) (—7-25):(-7); r) (-3-(-10)):10.

10. TlepeuepTtuTe U 3amoaHuTe Tabdbmuiy. CuenaiTe BHIBO/I.

—68 57 -116 0

b 17 -3 2 -19
lal:[b]
|a:b]

11. IoxacraBbTe BMECTO @, b 11 C HEHyIIEeBBIE LIE/IbIE YNCIIA U ONPEICITUTE, KAKHE
W3 CIIEAYIONIUX PABEHCTB JIOXKHBI:

a) (a-b):c=(a:c)-b; 0) (a-b):c=(a-c):b;
B) (a:b)-c=(a-c):b; r) (a:b):c=a:(b:c).
12. IloncraBbTe BMECTO (| OHO U3 apudMeTHIecKux AeUcTBull (+; —; -; ;), UTo-
OBI TIOJTYYNUTh UCTHHHOE BBICKA3bIBAHUE.
a)l 2 3=-1; L / ’,
6)-1¢( 2( 3( 4=1, . X,
| D

B)-1M2M3M4=-1



57 CreneHb uenoro yMcnac HaTypalibHbIM

nokasatesniem. lNopsaaok BbINOSTHEHUA 4EUCTBUN

7.1. CTeneHb Lenoro Y1icna c HatypasnbHbIM NoKasarternem

Uccaedyem u yaHaem

VMHOXeHNEe HEeHYJIEBbIX HATypalIbHbBIX YH-
CeJI MOXKHO 3aITiCaTh B BUJE CTCIICHU:
3-3-3:3=(+3)- (+3)- (+3) - (+3) = (+3)*
4MHO)KI/ITCJ'I${( )( )( )( ) ( )
Yumaem:.
»3 B UETBEPTOM CTENEHN", UJTN ,, 3 B UETBEPTOIM".

1 =11-11-11
H—/
3 MHOYKHUTEIS
Yumaem:

»11 B TpeTbeli crenenn”, win ,, 11 B KyoOe".

A YMHOXXEHHE paBHBIX
OTPULIATEIIBHBIX yucen? YMHOXKEHNE PaBHBIX MHOXMH-

(=5)-(=5) - (-5) - (-5) - (-5) - (-5) = (_5)6_ Teneru — 2TO neii-cmne BO3Be-
/ JIEHUS B CTeleHb.

(-5)® =90 cTenens ¢ ocHOBa-

HHEM —5 U 1mokazareneM 6.

Yumaem: ,—5 B 1IeCTON CTe-

neyu”, wiu ,,—5 B mecToin”.

6 MHOXUTEICH

Crenenb HEJa0ro Yymcjia ¢ HaTypajJbHbIM NOKA3aTEJIEM
I[JISI JII000TO HEHYJICBOT'O LICJIOI'0 YUCIa a1 HATYpaJIbHOI'O Yyucia N:

e a"=a-a-...a ws n>1 sa'=a
—
N MHOXUTEJIEU
«a’=1 a=0. ¢ 0°— He MMeeT cMBbICTA.

TloacHdaem

s a, ne N
1) (+a)"=+a"=a" (+10)* =10*.
2 (ca)" = {a“, ecii N — 4eTHoe (-5)? =25=5%
—a", ecin N—neuernoe| (-2)° =(-2)-(-2)-(-2)=4-(-2)=-8=-2%



TlogcHaem, Yumaem u Q0NOAHAEM

2 L4 113 .
a) (-12)® — ,—12 B 25-if creneHn”, —12 — ocHOBaHME CTETICHH;
wia ,,—12 B 25-11“; 25 — moxasareib CTEIEHU.
6 4 113
0) 2017 — 2011 B 6-i1 crenenu”, 2011 — ocHOBAaHUE CTEIEHMU;
wiu ,,2011 B 6-i1; 6 — mokazaTeirb CTEICHH.
2 [13 .
B) (-21)° — , , — OCHOBAHHE CTETICHU;
W ,, “ —IIOKAa3aTelb CTEIICHU.
3 113
r) (-100)° — , — OCHOBAHHE CTETICHUY;
Wi ,, “ —TII0Ka3aTellb CTETICHH.

Tlpumendem u odvacHdaem

1. (+10)- (+10)- (+10) - (+10) =10-10-10-:10=10" — 10— OCHOBaHHE CTEIIEHH,

4 MHO)HUTENS 4 — roKa3aTeilb CTEIEHN

2.88°=— . — OCHOBaHME CTEIIeHH,
3 MHOXUTEIS

— I[IOKAa3aTeCJlb CTCIICHU.

3.(-2)(-2)-(-2)(-2)-(-2)=(-2)° — — OCHOBAHHE CTETICHH,
5 uHoknTeRCH — [10KA3aTeNb CTEHEHH.
4. (-16)" =(-16)-(-16)-(-16)-(-16)- (-16) - (-16)- (-16) — — OCHOBAHHUE
7 mHORHTENEH CTEIEeHH,
— IIOKA3aTelb
IMamMaTKa CTETEHH.

)OO+ 2 (D)D) (D=1
()OO Q= (D (D (D (D (D=1

NHeueTHOE




7.2. NMopsanoK BbINONMHEHUA AeUCTBUN

Beruncnure: 60—8-50+2-12°,

Pewenue:

60-8:50+2-123=
=60—-8.50+2-1728=

=60-400+2 1728 = OO6paTuTe BHUMAHUE HA TOPAIOK

BBITIOJTHEHUS ASUCTBUI.

=60—-400 + 3456 =

0409

=—340 + 3456 =

30+ 3480

= 3116.
Ymo 3naemZ Ymo yanaem?

e CnokeHHe U BBIYMTAHUE — 3TO Jneu- — 30?605215: 75
CTBU IICPBOI'O ITOPsAAKA.

N @ @
* YMHOXEHUE U JCJIICHUEC —3TO ACUCTBUA —  7.10:14=5

BTOPOTI'O IMOpsaKa.

. _ y cJeXele
Bo3BseaeHue B cTeneHb — 3TO JCUCTBUC —  45+2. 3_142 =_145

TpeTbeFO HOpSII[Ka.
/,
Pozomume Ha 3amemk

L=

v,

‘ ¢ B BBIpaXeHUM CO CKOOKaMHU B MEPBYIO OYepeb BBIMOJHSIIOTCS JeH-
CTBUSI B CKOOKaX.

¢ B BeIpakeHusix 6e3 CKOOOK IeUCTBUS OJHOTO MOPSIKA BBITTOTHSIOTCS
B IMOPSJIKE UX CJICAOBAHMS B 3aIIUCH.

¢ Ecnu B BeIpakeHUH 0€3 CKOOOK BCTPEUYArOTCs JAEHCTBUS PA3HBIX MOPS/I-
KOB, TO CHayajia BbINOJHSIOTCA AeiictBus |l mopsiaka, 3atem Il mo-
psZIKa ¥ B MOCJIEJHIO ouepeapb — | mopsiaka.

B maTteMaTHyecKOM BBIpaxe- * Beruucmnure:
HUU MOTYT OBITh: @ @0 ®
{18-[6-5-(20-18)]} — 2010.

CHavasia BBITIOJIHSEM JIEUCTBUSL B KPYTI-
— KpyIJIble CKOOKH () JIBIX CKOOKaX, MOTOM B KBaJpaTHBIX CKOO-

— ¢urypHsie cko6ku { } Kax, 3aTeM B (DUTYPHBIX CKOOKaX.

— KBaJIpaTHbIE CKOOKH | |




yl'lpa)KHeHVIﬂ n 3agavum
I

1. 16 y4acTHUKOB ClIeTa MAaTEMAaTUKOB pa3/Ie]IWIN Ha 4 TPyMIIbl, 110 4 ydeHUKa B
KaXXI0# rpyIe. Y Kax/Ja0ro yueHnKa Ob110 110 4 Habopa ¢ 4 reoMeTpUIeCKUMH
¢urypamu. CKOIBKO BCEro reoMeTpudeckux Gpuryp ospu1o?

2. a) ]:[J'IH Ka>KI[OI71 CTCIICHU ONPCACIIUTC OCHOBAHUC CTCIICHU W I1OKA3aTCJIb
CTCIICHU:

5 28. 4. 0. b. 5. y. 2012. X. 4999. 1. . 4, 0
4°, (-3)%*; 0% 3°; a’; x% 16Y; 3°%; (-2)%; I™; 42" 18, (-16)*; 4°
6) Ectb 1 cpean HUX CTENEHU ¢ OJUHAKOBBIMU OCHOBaHUAMU? A ¢ oquHa-
KOBBIMH ITOKA3aTEIIIMU?

3. BeImosHuTe neiicTBUE:

a) 458° 6) (-15)*; B) (-1)**; r) 1°%;
n (7% e) (-60); %) 10%; 3) (-10)".
4. CpaBHHUTE: ~
3 2° O (-2% = 6) 6 (M (-3)*
p) (-3° @ (-9 : r) 14° @ (-2°
5. BeimonauTe eicTBue:
a) 6(?-3(—3)(43-15@5(3%; 0) 12?(—3)?6? (—10<)D3;
OO0 OO O O O 0Q
B) (-5)°:[6-2:(-18)]; r) {6—(4-[(-2)-10])} +8°.

6. Beruucmwmre:
a) 144:(-12)+7-(-2)*+ 2010;
6) (—88): (—4)—125: (-5)* —380;
B) {6-[282-(~1) — (44:11-18)]} — 644;
r) 25°:(-5)* —{42+3-[6—(3*-5+11)]}.

R[]

7. Hapopnnasi pycckas 3ajiaya;:
LInu cemv cmapyes,
VY kasrcoozo cmapya no cemvb kocmwineti,
Ha xasicoom kocmwine no cemv cyukos,
Ha rasicoom cyuke no cemvb Kowenetl,
B kaswcoom kowene no cemb nupozos,
B kasicoom nupoze no cemwv 5200.

CKOJIBKO BCETro Aroa?

Masa 2



8. PaccraBbTe KBaAPATHBIC 1 KPYIJIbIC CKOOKH Tak, YTOOBI IIOJIYYUTb UCTUHHOC
BBbICKA3bIBAHUC:

a) 24:(-4)-68+(-4)°-20=-30. 6) 16-(-2)°*-44-78-30=-124.

9. INokaxwure, 4To MOCIeAHEH MUPPOH KBagpaTa HEKOTOPOTO YHUCIIA MOXKET
opITh O, 1, 4, 5, 6 1 9.

10. 3anuinuTe Yyncia, KBaApaThl KOTOPBIX pacriofioxkensl Mexay 11 u 101.

11. Brammre Takoe YMCiIo, YTOOBI MOJIyYUTh UCTUHHOE BBICKA3bIBAHHE:

a = 06 9°=; 2= 1) (-36)°=

12. Pacnomoxwure:
a) B mopsiake Bo3pacranmst uncia —41, 12, -7, (-3)*, -5%, (=3)°, 0, 25;
0) B mopsiake yobiBanus uncina —1, 2011, —78, (—4)3, (—2)6, 2, -3, 14.

EEN
13. He ucnosb3ysi 3HAaKU MaTEeMAaTHUECKUX JICHCTBUH, 3aIUINNTE HAUOOJIbIIee
BO3MOYKHOE YHUCJIO ITPHU ITOMOIIIH:
a) Tpex uudp 2;
0) Tpex mudp 3.

14. CocTaBbTe YHCIIOBOE BBIPAXKCHHNEC, HUCIIOJIb3Yys CKOOKH Tak, 4TOOBI npu
BBIYMCICHHUU 3HAYCHUA O3TOI'O BBIPAXCHUA IIGI)'ICTBI/IH BBIIIOJIHAJINCH B
CIICOYIOLIEM HOPSOKE:

a) CJIOKECHHUE, ACJICHUE, YMHOXXCHUE U BO3BCIACHHUC B CTCIICHD,
6) BO3BEICHUE B CTCIICHB, ACJIICHUE, BBIYUTAHUE U OITH JCJIICHUC,
B) BbIYUTAHUC, YMHOXKCHHUEC, BO3BCACHUC B CTCIICHD U OIIATH BBIUYMTAHUC.

15. Pemmre Ha MHOKecTBe N ypaBHEHUE:

a) X* =4 6) X*=-1, B) X*=-8.



§8 PelueHue ypaBHeHUN Ha MHOXecTBe Z

VpaBHeHue
HE MMEET
pemrennii Ha N.

4 Vunrenbuuua nonpocuna Muuty permnrs
ypaBHeHue 4X+12=0 na mHOXecTBe N, 3aTem
Ha MHOYECTBE /7,

VYpaBHeHue
uMmeeT
pentenus Ha Z.

Uccaedyem u yaHaem

[TomoxxeM Mulie pemnTs JaHHOE ypaBHEHUE.

Pewenue:
Ha muoxecrse N: Ha muoxecrse Z.
4x+12=0 4x+12=0
4x=0-12 4x=0-12
4x =-12 4x=-12
x=-3¢ N x=-3eZ
Iposepra: 4-(-3)+12=0 (1)
Omeem: S=0. Omesem:. S={-3.

Ymo 3naemZ Ymo yznaem?

Pemuth ypaBHeHHe HA YMCIOBOM MHOXECTBE O3HAYAET HAWTU pELICHUE
JAHHOT'O YPaBHEHMUsI, KOTOPOE MPUHAIEKUT 3a]aHHOMY MHOXECTBY.

Pewaem u nogcHaem

2{ Pemnte Ha MHOXeCTBe Z ypaBHEHUE:

a) x—75=-25; 0) X:(-8)=9; B) (—625): x =25,
r) 81 x=-324; ) 3x—81=6; e) —2x+92=4.
Pewenue:
a) x—75=-25 0) x:(-8)=9

X=-25+75 x=9-(-8)

x=50e Z Xx=-72e”Z
Iposepra: 50—75=-25 (H1) Iposepka: (—72):(-8) =9 (H)
Omeem: S={50}. Omeem: S={-72}.
B) (—625):x=25 r) 81 x=-324

x=(-625): 11 x=":
X:. c Z X:.G Z
Hposepra: = =] Hposepra: | -[ =

Omeem: S={.}. Omeem: S={.}.




o) 3x—81=6 e) —2X+92=4

3X=6+ —-2X=4-

3X= —2X=

X= X =

Xx= eZ x=  eZ
Ilpogepka: - = Ilpogepka: + =
Omegem: S={ }. Omeem: S={_}.

Tlpumendem u odvacHdaem

3}5 Pemute ypaBHenune 2X+5=-1 na muoxecrse A={-5, -3, 0, 1}.
Pewenue:
Hnst X=-5umeem 2-(-5)+5=-1 —Jloocho.
3HAYUT, YUCIIO —5 He SBIISETCS PEIIEHUEM 3TOTO YPAaBHEHUS.
Hns x=-3umeem 2-(—3)+5=-1 — Hcmunno.
3HAYNT, YUCIIO —3 SIBJISIETCS. PELICHUEM 3TOTO YPAaBHEHUSI.

g X=0 umeem 2 - +5=-1-

3HauuT, yncio 0 peIlIeHrE 3TOTO YPaBHEHHSI.
Jis X=1umeem 2 - +5=-1-

3HauuT, uyncio 1 peIlIeHHEe ITOTO YPaBHEHHS.

Omegem: S = { }.

Yn pPaXXHeHUuda U 3agaydu

W]

1. OmnpenenuTe, Kakoi U3 3jeMeHTOB MHOKecTBa A={-5, -2, -1, 0, 4, 10} sB-
JII€TCS PEUIEHUEM YPaBHEHUS:
a) —x—-4=1, 0) 2x—6=-6; B) (—200): x=-20;
r) X-(-15) =30; o) 1-3x=Xx+1; e) 10+2x=0.

2. Pemute 3amauy ¢ nmoMmoinesto ypaBHeHus. Cxkoiabko 0buto Mapok y Mpsl, ecru
WU3BECTHO, YTO OHa oTJana Mapuu 15 Mapok U y Hee ocTtanoch 44?

3. Pemure Ha MHOXKecTBe Z ypaBHEHHE:
a Xx—2=-5 0) y—25=60; B) z—100=-2012.



4. Pemmrte Ha MHOXeCTBe Z ypaBHEHHE:

a) x+70=-100; 6) y+8=2000; B) Z+29=-718.
5. Pemmrte Ha MHOXecTBe Z ypaBHCHUE:

a) 3-x=81 0) (-11)-y=121; B) (—35)-z=-210.
6. Pemurte Ha MHOXeCTBe Z ypaBHEHHE:

a) Xx:(-8)=-20; 0) y:38=10; B) z:(-19)=-18.
7. Pemute Ha MHOXeCTBe Z ypaBHECHHE:

a) 3x+72=0; 0) —8y+800=0; B) 222+ 440=0.
HE[]

8. Brommmre Takoe 1enoe Yuciao, YToObl MOTyYeHHOE YPABHEHUE UMENO YKa3aH-
HOE€ MHOKECTBO PELLIEHU:

a | x-70=0; S={g}; 6) (-9)y-1 =8 S={0};
B) .z=84; S={-3; r) Xx:. =25 S={-100}.
9. Pemwure:
1) na mHoxectBe N ypaBHeHue: 2) Ha MHOXecTBe Z ypaBHEHHUE:
a) 3X-4=6-X; 6) 1-8x=x-5 B) 3+ y=-2y-60.
10. Permmre Ha MHOXeCTBe Z ypaBHCHUE:
a) 7x-12=|(-4)|; 6) 5:z=|-5"|; B) V:(-12) = |(-6)°].
EEE
11. Pemurte Ha MHOXKeCcTBe Z ypaBHCHHE:
a) (x-12)+ (16—2x) =14, 0) (x+25)—(x-12) =13,
B) 2X—6=14-2; r) (44—x)+(x—35)=0.
12. Pemurte Ha MHOXKeCcTBe Z ypaBHEHHE:
a |x|=18; 0) | x|=-2;
B) |2x-3|=7, r) |5-8x|=35.

13. CocraBbTe 3a7a4y, KOTOPYIO MOKHO PEIINTh IIPU IIOMOIIN YPABHEHUS:

a) 3-5x=-7,; 0) —10x+4=-96.
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2adanuf OAR ocMuicAeHuUA

1. O6bsicaute BKtoueHue N c Z.

2. IlpuBeauTte mpUMepHI MOJIOKUTENBHBIX U OTPULIATEIIBHBIX YMCEIT U3
pa3HbIX obnacteil 3HaHMS: pr3uKH, Ononoruu, reorpadum, UICTOPUH,
JIUTEPATYPbI, IKOHOMUKH U T. [I.

3. YUrto Takoe yucinoBas och?

4. Kakoe 41ClI0 MPOTHUBOIOJIOKHO YUCITY:

a) — 2011,

0) 2012;

B) 0?

YTo Ha3bIBAIOT MOAYJIEM UMCIIA?

Kaxkoe paccrosinue BbIpa)kaeT MOYJIb IIEIOTO Yucia?
Kakue cBoiicTBa MO/yJisi BBl 3HAETE?

.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: B kakux ClIydasax Mbl UCIIOJIB3YyEM MOAYJIb yucuaa?
|

© ©o N o U

Kak cpaBHUBAIOT 11€JbIe YnCiia?

10. McTtuHHO 71U BBICKA3bIBAHUE:
JIro60e HaTypaabHOE YUCIIO OOJIbIIe JTI000TO0 1IEJI0T0 Ynucia’?

11. JomomHUTE, YTOOBI ITOJTYUYUTh UCTUHHOE BHICKA3bIBAHHE:
JIr060€e HaTypaIbHOE YUCIIO OOJIBIIIE ....

12. Kakue cimydyanm BO3MOXHBI ITPU CIOKEHUM LENbIX urcen? Kak Mbl
IIOCTYIIAEM B KQ)KOM U3 HUX?

13. Kak BbIYMTAIOT 1IeJIbIe YuCIa?
14. Ucmunno wim Jlooicto?
a —-7-5=-2,
0) —120-(-18) =-138;
B) 82— (-12) =94.
15. B 4em 3akiroyaroTcs mpaBuiia 3HAKOB? B Kakux ciyyasix Mbl UX
MpUMEHsIEM ?

16. Chopmynupyiite rpaBuiia 3HAKOB.

17. Kak nepemHosaroTcs Lenble uncia? Kak Bo3BecTH 1erioe 4ucio B
CTEIEHb C HATYpaJbHbIM IIOKa3aTeyemM?



18. Kaxk mensarca 1enble yncia?

19. JIeiicTBUTENbHO JIU MPU JENIEHUU JABYX LENbIX YHCENl B YACTHOM
BCerja noityuaercs menoe unciao? [puseanre nmpumepsl.

20. Kakune cBoiicTBa AEUCTBUHM C LETBIMH UHCIIAMU BBl 3HAETE?

21. KakoB MOpsiIOK BBIMOJHEHUS AEMCTBUI U UTO O3HAUYAIOT CKOOKH

| ]
1
|
1
1
|
1
1
|
1
1
|
: MPH BBIYMCIIEHUSX C LIEIBIMUA YACTIaAMU?

22. Yro 3HAYMT PEIINTh YpaBHEHHUE HA MHOXKeCcTBE Z 7

23. IlpuBeaure 1o NpuUMeEpPy U1l KaXKA0ro U3 BUAOB U3YUYEHHBIX ypaB-
HEHU.

24. CocraBbTe 10 3ajJ1aue, KOTOPhIE MOYKHO PEIIUTh ITPU MTOMOIIU U3Y-
YEHHBIX YPaBHEHUH.

s)xecTBe Z.

L

1
|
1
25. HpI/IBeI[I/ITC MMPUMEDP YPAaBHCHUS, KOTOPOC HC UMCCT PCHICHWA HA MHO-
|
1

anax(HeHMﬂ n 3agayvym Ha noBTOpeHune

I
1. OrMeTbTe Ha uncoBoit ocu Touku: A(-2); B(-7); C(5); D(2).

2. IloctpoiiTe unciaoByto ocb. OTMeTbTE Ha HeW TOYKy M (—2) U TOYKH,
pACIOJIOKEHHBIE HA PACCTOSIHUY 7 €IMHUIL OT TOuku M . 3anuimmre KOOpIuHATHI
9TUX TOYEK.

3. Pacmonoxure uncia B mopsiake yosiBanus: —9; 3; 5; —4; 0, —10; 12.
4. Bpluucnure HanboJee pauoHaIbHBIM CITIOCOOOM:

a) —9+(-13)+17+(-6) +11;

0) 14+ (-8)+(-25)+12+7,

B) 43-60+12+39-21.

5. Haligute cyMMy Bcex LIETTBIX YHCEIT, PACTIOJIOKEHHBIX HA YMCITIOBOW OCH MEKITY
yyciaaMu -5 u 7.

6. Pemurte Ha MHOXeCTBe Z ypaBHCHHE:
a X+7=3 0) 6—x=15; B) —2—X=-5
r) 16— x=—4; o) 11-x=14; e) —X+4=-9.
7. Bpruuciure:

a) (7-20)-(-3+5); 0) (-5-7):(-6+2); B) —21:7+[42:(-6)].
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8. 3amonHuTe TAOIUILY:

a 4 -8 -1 5 -10
-a-3
-5+a
a-(-3) ﬁ
-5-a
—-a-6

) |

9. Hcmunno v Jloacno?
Yucna au b aeisroTcs 1eIpIMu.

a) Ecmm a=Db, To |al=|b]. 7.
6) Ecmnt |al=|b|, To a=b, 17
8) Eow a=—b, 10 [al=|b|. 4

r) Ecu |al=|b|, To a=b wi a=-h.

10. Brmmure Takue 4ucia, YTOObI KaXKI0€ YUCI0, HAUYMHAS C TPEThEro, paBHS-
JIOCh CyMME JBYX TPEAIIECTBYIONIUX €My YHCe].

2|0

11. Beruuciure:
8 ~7+|-3|-(-4)-5  ©6) 4+(-6)-|-4|-3 1) ~2-|-5|+(-6)~(-2).
12. Ucemunno v Jloowcno?
Ecnu a — nieioe HeoTpuuaTebHOE YUCIIO, TO:
a 2+a>2 14V, 0) -3+a>0;
B) a+a<a; ,// r) a+a>0.
|
13. Brpruuciure:
a) —52:(19-32)-2-[18+44:(-11)];
0) [25—24:(11-14)]-[-9+8:(27-39)].

98- (-15)
14. B : .
BIYUCITUTE ~14.(20-4-10)
EEN
15. Pemmre Ha MHOXKECTBe Z ypaBHEHUE:
a) |x|+3=8 0) | xX|-3=14; B) | X|-6=-8;
r) 15—| x|=9; n) | x+3|=L e) | x—7]=10.



UToroBbin TecT

| BapuaHT

1. JlaHO MHOECTBO:

M ={-6, 3,-2, -3, 5.
a) Haifnute HanOompIiiee 9rcio, mpu-
HaJIJIexallee MHOXKECTBY M.
0) Hatigute smeMeHT MHOXecCTBa M,
UMEIONUN HAUMEHBIINH MOJYb.
B) Haiinure sriemMeHTh MHOXKeCTBa M,
HMMEIOIIE paBHBIC MOIYJIH.
r) Pacmonoxkure B mopsiake Bo3pac-
TAHUST YUCIIA;
(_6)21 34! (_2)5! 52’ (_3)3'
. Hausr touku A(-4), B(6), C(-1), D(3).
@) Pacrnonmoxwute Touku A, B, C, D Ha
YHCIIOBOM OCH.
0) 3amuiMTe BCe Ieble YKcia, pac-
TTOJIOKEHHBIC HA OCH MEXTy YUCITaMU
—1n3.
B) Kakywo koopauHaTy MMeeT TO4-
ka K, ecnmu K —cepenuna otpeska AB?

. BeImosHUTE NIEHCTBHA:

a) —75+39;
6) —53-27,
B) —15-61;

r) —52:(-4).

. B pesynbTaTe 3acyxu ypoBeHb BOJIbI
B o3epe moHm3mics Ha 16¢m. [Tocre
TOT0, KaK IPOIIIEIT TOKIb, YPOBEHH TT0-
BBICHJICS HA 9 CM W CTajl COCTaBIIATH
658 cm. KakoB ObIT ypOBEHb BOJIBI B
o3epe 10 3acyxu?

@) Perure 33124y npu moMoIm ypas-
HEHUS.

0) Pemure 3a1a4y 1o AeHCTBUSIM.

-ll-l-l-

o[l I -

-l

1

N

w

Bpems evinonnenus
paoomot. 45 MUHYT

Il Bapuant

JlaHO MHOXECTBO:

A={-4,-1,2,-5, 4.
a) Haiinnte HanMeHbIIIee YUCITO, TIPH-
HaJIJIeXkKAaIlee MHOXKECTBY A.
6) Haitnure aneMeHT MHOKecTBa A,
UMEIOINI HauOOIBIITUM MOYIIb.
B) Haiinure smemMeHThl MHOXECTBA A,
HMEIOIIE PaBHBIE MOIYJIH.
r) Pacmonoxure B mopsiake yObIBa-
HMST YHCTIa:
(_5)21 42’ (_4)3! 25! (_1)8'
Haubr Toukn M (=6), N(1), L(=3), P(4).
a) Pacnomoxwure touku M, N, L, P
Ha YHCJIOBOM OCH.
6) 3amuiMTe Bce Iieble YKcia, pac-
MTOJIOKEHHBIE HA OCH MEXTy YUCITaMU
-3nl.
B) Kakywo koopauHaTy MMeeT TO4-
ka D, ecniu D —cepenuna otpeska MP ?

Brmmonnure nencTBus:
a) 29+ (-18);

0) —34-76;

B) —14-(-83);

r) —72:18.

B Houw Ha 10 deBpans TemmnepaTypa
Bo3ayxa ymana Ha 12 °C, a 3a aeHs mo-
BbIcuJIach Ha 4 °C U cTaja COCTaBIISTh
7 °C. Kaxkoti 6012 TEMIIEpaTypa 9 dheB-
paiisi Beuepom?

a) Pemure 3aga4uy mpyu MOMOIIN yPaB-
HEHUS.
6) Pemmre 3amauy Mo AeHCTBUSIM.

CxeMa oleHMBAHHUA TecTa

Ouenka

10

9

8

7

6

5

CymmMma 6anos

35-34

33-32

31-27

26-22

21-17

16-12

11-9

5-3

2-0
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81 [Opobu.[denctBus c apodoamMu

1.1. MNMoHsaTne apoou. OCHOBHOE CBOUCTBO ApPOOMU.
CokpawieHue gpoben

Ymo 3naem? Ymo yznaem?

1|| AHs oTMeTHIIa B KaJICHAAPC BbBIXOAHBIC THU U

JTHU KaHUKYJ B HOSIOpE M BBISICHWIIA, UTO % JTHEH B
HOSIOpe HEe HAJI0 TTOCeIIaTh IIKOITY.

[IpaBa nmu Aus?

Peuwenue:

B Hosi6pe 30 gueii. I3 Hux Bcero 12 qHei KaHUKYJII U

BBIXOJHBIX, UTO COCTaBJISIET E Mecdana.

Yucmurenb 3 ‘
Ipodr “SNa ( _ HaMEHATEJIb U YUCIIUTENb
12 ¢ - 12: 16 _ 2 APOOH MOYKHO YMHOXHTh
3HamMeHaTe b 30 30: |E| 5 UJIW PA3JICTIUTh HA OJTHO U
JIpoOun TO XK€ HEHYJIEBOE HATYV-
6= (12; 30) PaJIbHOE YHUCIIO.

Omeem: Ans ObuIa TIpaBa.

Tlpumensem u odoacHdaem

21, ITpumensist ocHOB-
HOE CBOWCTBO po0u Win

ol
ol

COoKpaleHue apoodw, 3a- 18 6 2

MOITHUTE MPOIYCKH TaK, | | 18 B

YTOOBI MTOJTYYUTh PAaBHBIE

ApOGH. | | 5__ 6% 71_5
' 36 15 18 3 15

e JiBe ApoGu HA3BIBAIOTCS PABHBIMH, €CJIM OHU MPEACTABISIOT OJHY U
a C
TY JK€ 9acTh OT 1eyoro. Jpobu p 1 g PasHeL ecm a- d=b-c
Cc

a
O0o3HauaeM: B =—.

d

¢ OcHoBHOe cBOIiCTBO ApoOu. YKcauTenb U 3HAMEHATENb IPOOU MOXKHO
YMHOXMWTb Ha OJHO U TO K€ HEHYJIEBOE HATYPaIbHOE YUCIIO.




e CokparuTts Apodb —3HAUUT, PA3IEIIUTh YUCIUTETb U 3HAMEHATEIb IpoOH
Ha OJTHO U TO K€ HEHYJIEBOE HATYPAJIbHOE YUCIIO.

e [IpumeHNB OCHOBHOE CBOMCTBO IPOOH WIIM COKpaIasi Ipook, MOIyUuM
JIpoOb, paBHYIO UCXOTHOM.

Tlpumendem u odvacHdem

6 _5
—=— —WU, tak xak 6-15=18-5 -1
18 15
2 4
—=——-Jl,Takkak 2 -9 #
3 9
35 Beienute menyroo 4acth U3 1poou % T/I
mmm Dozomume Ha samemky g
Pewenue:
YToObI BbIIEJIUTH LEIYI0 4aCTh
U3 JApodu, HAJO0 pPa3JIeNIUuTh
YUCITUTENh APOOU Ha €€ 3HaMe-
E— _ 1§ HATeb.
8 8 @ YacrHoe Oy/IeT 1eTI0if YacThIO.
¢ @ Ocrartox (eciu OH HEHYJIe-
E— ~11-8=1 (OCT 3) BOI) aeT HOBBIN UNCIIUTEIb.
' ' @ 3HameHaTenb ocraercs 0e3
3 U3MEHEHUH.
Yucio 1§ COJICPIKUT IICITYIO YaCTh,
3
paBHy10 1, 1 1poOHYIO YacTh 8

Boromume Ha 3amemk —_',//I

. 1 YUToOBl npeacTaBUTh YHUCJIO C
HOM 1pobu 2= . . .

4 11eJIOH M IPOOHOI YaCThIO B BH-

Pewenue: Jie HeMPaBUJIBHOIl Apodu, HAIO:

@ YyMHOXHUTH €ro eIy 4acTh

m m Ha 3HaMEHaTelb APOOHOU

A\ 3anummTte B BUIE HENpaBHIIL-

YACTH U K TIOJTyYeHHOMY TPO-
U3BEJIEHUIO MPUOABUTH YHC-
JIUTETb APOOHON YacTH;
3anmmcaTh ApoOb, YNCITUTETh
KOTOPOM paBeH YUCITY, MOJTy-
YEHHOMY B IyHKTE 1, a 3Ha-
MEHATeIb APOOHONW YacTu
OCTaBUTb 0€3 UBMEHEHUH.

N<—[\J
N .h‘*-b“é
+ [l
= Nl©

®

Nl©

N




1.2. CnoxeHune apoben

Ymo 3naem? Ymo yzHaem?

1|| MaMOHTEHOK Ha KopabJje TpeoIoJiell PACcCTOSIHUE OT AHTAPKTHABI 10

. . 3 .
Adpuku 3a 3 gus1. B epBslii JeHb ObLTO TPOMICHO 17 1YTH, BO BTOPOi JIeHb —

5
E IMyTH. Kakas gactn nyTH ObLIa MpeOoa0JICHA MAMOHTECHKOM 3a 3TH JIBa I[HSI?

Pewenue:
2712”12 12 "3\

Omeem: 2 MyTH.

3

& Benomnum
)

YTOOBI CI0KUTH ABE IlpOﬁlrl C O/IMHAKOBBIMH 3HAMEHATE/IAMU, CKJIaJIbIBa-

a b a+b
IOT TOJIBKO YUCJIUTEIIU, 4 3HAMCHATEJIb OCTABJIAIOT TEM XKE. — +—=—".

c c ¢
%amevaem u deraem Buibodu

2 Mama KyIWJIa Ha PbIHKE MUYETNHBINA M/ ABYX BHUJIOB: JIMIIOBBIM B OaHKe
3

E€MKOCTBIO > JUTpa U MaNCKU B OaHKE EMKOCTBIO 4 JIATpA.

CKOJIBKO JIUTPOB Me/Ja KyMujia MmaMa?

Pewenue:

91,8.2,3.5_41

2744 4" g g VP
1

Omeem: 1Z JIUTpA.

/
- E- Bosomume Ha 3amemx
/W

YTO0OBI CJIOKUTH JiBE le06ﬂ C pa3HbIMM 3HAMCHATCIISIMU, HA10.
@ mpuBecTH 3TH APOOH K OOIIEMY 3HAMEHATEITIO;

@ BBINOIHUATDL CIIOKEHHE ITOJIYYUBIIUXCA I[pOGGfI C OANMHAKOBBIMH 3HaA-

MCHATCIISIMU.
5) 3) ‘ 3) )
1.72_5 6_11 3,7°2_ A B B gl
9 375 1571515 0) @(/@‘1?12‘12‘ 12
15=[3; 5] 12=[4; 3]




7

%amevaem u deraem Buibodu

35 Ha BCPIIMHE CKAJIbI, paCHOHO)I(CHHOﬁ Ha

2
pacCTOSIHUUN 43§ M HaJ YpOBHEM Mops, IO-

1
cTponu Masik. Ha BbicoTe 205 M OT OCHOBAHHUS

Masika ycraHoBuin ¢oHaps. Ha kakom pac-

CTOSIHMM OT YPOBHS MOPs HAXOAUTCS POHAPDH?

Pewenue:
2 1 2 1 22 91\
43§+205—43+§+20+§—(43+20)+( §\+ /5)-
6=[3, 2]
_ —6341L = 1 _garl_gal
—63+— 63+16 =(63+1)+ 6_64+ 6_646.
HenpaBUIbHAS TPOOb
Omeem: 641 M.
6
2) )
42423-472,073_ 410 50 - _pL
6 4 12 12

°\ ;}
12=[6,4]
3ameuanue. qI/ICJ'IO, COCTOILIEC U3 HeJIOfI n I[pO6HOI>i qacTu, C€uI€ HAa3bIBAKOT
CMEIIAHHBIM YHUCJIOM.

/

a
YTOoOBI CJI0KUTH BA CMEIIAHHBIX YHCaA (TO €CTh YHCa, COCTOSIIUE U3

1ej10i 1 1poOHOM YacTu), Haao:

@ mnpuBecTH APOOHBIC YACTH ITHX YHCEI K OOIIEMY 3HAMEHATEITIO;

@ oTHEIBHO BBHIIOJHUTE CIOKCHHE LIENIBIX YaCTeH U OTHAEIBHO APOOHBIX
qacTeu,

@ ecim M CITOKEHUH APOOHBIX YACTEH ITOTyUHIIach HEIIPABIIIbLHAS IPOOB,
TO HAJI0 BBIJIETUTD 1IEJTYIO YaCTh U3 3TOU 1poOU U MPpUOABUTH €€ K ETO0M
YaCTH, MMOJIy4YeHHOH B 1mare @.




e
. -~ ¥ Blpesnem Erunre Bce 1poOu 3aNMCHIBAJIN B BUIE CYMMbI

. 1
" <0 W Jpo0eii BUIa .

el Ny

8 1.1
Hanpuwmep, BMecTo 15 3amnchiBa =+ =. Uckirouenue enanoch \

3 5

TOJIBKO JJII APOOH 3

'fI/IHorILa Takas 3amich Obuta ynooHa. B manmupyce Axmeca (erumer-
ckoro ¢apaona, 15621537 no H.3.) ecThb Takas 3ajaya. , Pazmenurs
IMOPOBHY 7 XJIEOOB MEX/y BOCEMBIO JIFOABMU" . i

~ Ecnmu xax bl xj1ed pa3nenuth Ha 8 yacTeid, To Hajo OyaeT caenath
49 nope3oB. Eruntsixe permim 3Ty 3agady 60- -

l-l—“

7
Jiee pallMOHAIBHO: APOOb — 3aIucalid B BUJIE

8

CYyMMBI % + % + 8 3HAUUT, KAKIOMY YEJIOBEKY

HaJ0 JaTh TIOJIOBHUHY XJieOa, 4YeTBepTh XJieba u
BOCBMYIO 4acCTh XJieba; TO3ITOMY YeThIpe Xjieda
pexkeM rorosiaM, 1Ba xjiedba Ha 4 4acTH, a OJIUH
xje0 Ha 8 paBHBIX yacTeil. 3aTeM KaxIbIi
YeJIOBEK I0Jy4aeT COOTBETCTBYIONINE YACTH.

IF"" T

1.3. BbluutaHue gpoben

Ymo 3HaemZ Ymo yrHaem?

1 Mypasei i : !
| MypaBeii 110 UHCITOBOIT OCH ITepeMeCTUIICS 13 TOUKH P 3B Touky Q 3l
Kakoe paccrosinue nporien MmypaBei?

Pewenue: %:%
_7.3_4_1

PQ= 8 8 8 2

Omeem:%.

/& Bozomume Ha 3amemk
J

UToObI BHIYECTH /IBE APOOH € OJMHAKOBHIMU 3HAMEHATEISIMU, U3 UNCITUTEIS
MepBON APOOU BBIUUTAIOT YUCIUTENIb BTOPOM IpoOH, a 3HAMEHATENb
OCTaBIISIIOT TEM KE:

a b_a-b
c c ¢’




%amevaem u deraem Buibodu

1
2%4 W3 non-nmutpoBoro nakera kedupa B ALKy HAJIUIN = JIATPA.

CKOIIbKO TUTPOB Kerpa OCTaJIOCh B TTakeTe?
Pewenue:

115 2_3

2 5 10 10 10

s

[2; 5] =10

.3
Omeem: 10 11

5

/
B & Bosomume #a samemiy
/

=

UToOb!I BbIYECTH JBE IPOOH ¢ PA3HHIMH 3HAMEHATEJISIMH, HAJIO:

@ mpuBecTH 3TH APOOH K 00IIeMy 3HAMEHATEIIO;

@ BBIIOJHUATHL BBIYUTAHUE MOJIYyYHBIIHUXCA I[pO6CfI C OJUMHAKOBBIMH 3Ha-

MCHATCJISIMU.

35 Honanpa Jlar Becut 271 VHTa, a €ro
5

npyr Muku Mayc nerue Ha 3% ¢dbynaTa. CKoIBKO

BecuT Muku Mayc?

Pewenue: 0<7
1,7 2 7 .12 .7
275_3E:27E_3E:261_0_3E:

NS AT '

[5;10] =10 HeMpaBHIIbHAS IPOOH
—(26—3)+[L2_ 1 =032 _931
=(26 3)+(10 10)— 2310 = 232 (pyHTa).

Omeen: 23% (dynra).

/
B E Bosumume Ha samemy
V4

€C LICJIIYIO 4acCTh,

yacTel.

YTOOBI BHIMOJHUTH BHIYHTAHME JIBYX CMEIIAHHBIX YHCE], HA/IO:

@ npuBecTH APOOHBIE YACTU ITHX YUCE] K OOIeMy 3HaMeHaTeo. Eciaun
JIpoOHast YaCTh YMEHBIIIAEMOT0 MEHBIIIE TPOOHOM YaCTH BRIYMTAEMOTO,
TO HAJIO MMPEBPATHUTH €€ B HEMMPABUIIBbHYIO ApOOH, YMEHBIITUB HA IUHUITY

() OT/ICJIIBHO BBIMIOJIHUTDH BBIYUTAHUE 1IEJIBIX YaCTEed M OTACIIBHO )IpO6HBIX




Pewaem u nogcuaem

3) 2)
5l _,9_5 1 5,75 3 ,10_,
6 9 6 9 18 18

A7

[6;9]=18 HeMpaBUIbHAS IPOOh

1.4. YMHOXeHue gpoben

%amevaem u denaem Boibodu

1V Jlennt 3a60nena 6a6ymka. Bpau mpo-
myca eif TaGIeTKH, KOTOpble HAO IPMHUMATH

. 1
5 mHeit o 5 Tabnerku 3 pasa B IeHb. B miac-

TuHKe 8 TabneTok. CKOJBKO MIACTUHOK HAJl0
KynuThb Jlene ayis cBoeit 6a0ymku?

Pewenue:

B nenp 6abyiika qomkHa TPUHUMATS T10:

1,.1,1.1_3_,1
E.3 Stot5=5=15 (TabreTok)
(1,13 3 .1
> 3_7_5_15 (TabueToK)

/

YToObI yMHOKUTH JP0O0b HA HATYPAIBLHOE YHCJI0, HAIO YHC-
JUTENb IPOOU YMHOXUTH Ha 3TO YMCIO, a 3HAMEHATEIb
OCTaBUTH O€3 U3MEHEHMUSI.
b_a-b
a. —_—
Cc

, e a, beN, ceN".

3a 5 gHeit 6abymika momkHa OyaeT MPUHSTH:

1, 35 35_15_,1

15-5:?5: 5 =5 —7§ (TabmeTox).

Omegem: Jlena nomkHa OyneT KynUTh OJHY IUIACTUHKY TaOJIETOK.

/
;/’I Bozomume Ha 3amemK

K
YTOoObI YMHOKHTH CMELIAHHOE YHCJI0 HA HATYPAJIbHOE YHCJI0, HAO0 3aIl1-

CaTb CMCIIAHHOC YMCJIO B BUJC HCHpaBHHLHOﬁ I[pO6I/I, a 3aTEM BOCIIOJIb-
30BaThCA ITPABUIIOM YMHOXKCHUA Z[pO6I/I Ha 49ucCiio.




Pa- 0T B AA _"E::,J""'

¢ Brruuciure —_— 0;3 : 0;7 = *
* BpINoOJIHUTE YMHOXEHUE, NIepe- ——= i |
BeJIs JICCITUIHBIC YUCITIa B IpOOU 10

¢ Yro BbI 3aMeTWIIN?

224 Hnmuna npsmoyronsauka DFMN

C B
aBHA a=— aM, a mmpuHa b== gm.
P 5 P 2
Yemy paBHa IUIOMIAb IPIMOYTOJIBHUKA?
Pewenue: N K M =
—
1 IM
/ 31, , 2
‘MDFMN =—-— (am°) — E F
52 A
b3
ABCD - kBampar Z M
/ 2 S)
ol ppep =1aM
oo, = nm>
DEKN = 71 A
3
o = HMZ -
DFMN 10
3HauuT, 31 = 31 = 3 (xm?).
52 52 10
Omeem: .of =i 2.
10

=

/,
o £ Bozomume Ha 3amemk
72

YToObl yYMHOKHTH APOObL HA APOOb, HAJIO:

@ HaiiTH IPOM3BE/ICHUE YUCITUTEIICH U TPOU3BE/ICHUE 3HAMEHATENIeH ITHX
Jpo0eit;

@ mepBoe MPOU3BE/ICHHE 3AITUCATh B YMCIUTEb, & BTOPOE B 3HAMECHATEIIb.

%.%:%, nns mo6bx @, ce N; b, de N,




. . 6
Bcesnaiika 1 MHOTro3HaiKa NepeMHOXWIHN 1po0u 2195
Mmuoeosnaiixa
Bcesnaiixa
%= 5 6_56_30%_1 L A%
122512225300 10 5 5 5.6 1 .

12'25‘;122-255‘10 ﬁ

Ko BBmMONMHMI YMHOKCHUEC PAllMOHAJIbHBIM crrocobom?

3ameuanue. I1pu yMHOKE€HUU APOOEH, €CITU 3TO BO3MOKHO, CHauaJ1a IPOU3BO-
AAT COKPAIICHUE U TOJIBKO ITOTOM BBIITOJIHAIOT YMHOXCHHC.

& Typucrst mum co ckopocTsio 4% KM/4.

1
Kakoe paccrositHue oHM ITPOIILIH 32 ZZ yaca?

Pewenue:
V=4} KM/ ; t=21 q,
3 4
d=41'2£(KM)
3 4
g1_43+1_13. ,1_24+1_9
3 3 3" 4 4 4’
3
41.21:1_.9=%=§=9§(KM).
3 4 3 4 %4 4 4
Omeem: 9% (xm).
/

Poromume Ha 3amemk

J=

7

YT100OBI BLITOJIHUTE YMHOKCHHE IBYX CMCIIAHHBIX YHCEJI, HAIO.
@ s3amucaTh 3TH YKCIIA B BUJAC HCITPABUIIbHBIX I[pO6CI71;

@ mepeMHOXHUTH HEMpPaBUIbHBIE IPOOH, TPIMEHHUB IIPABIIIO YMHOKECHUS
Ipo0eil.

5 6 35
6 7 6 7 -
\\ / COKpaIaemM
HEIpaBUIIbHbIC BBIJIEITSIEM
Jipodu EITYIO YacTh



1.5. BsaumHo o6paTHble yucna (apoom)

* Beruncoure: 2 3 _ .15 8 3 1
3 2 L BTl %37
47_ 1, 0 425
73°00 2% 57T

e Yto BLI 3aMeTIUIN?

/.
o E- Bosomume Ha samemk
/W

HBa yucia (1Be npobu) a u b Ha3BIBAIOTCS 63AUMHO 0OpamMHbIMU, €CITH UX
npousBeaeHue paBHo 1, To ecth a-b=1. B aTom ciyuae yncio a Ha3bI-

BaeTcst oopamubim yviciy b, a b — oopamueim aucny a.

ab_ -
E-a_l, st Tio0bix @, be N

3ameuanue. [IpoObr0, 0OpaTHOM ;[po61/1 , Oymer z[po6b§ YucoM, 00paTHBIM

b’

1 1
HEHYJIEBOMY HATypaJIbHOMY YHCITy &, OyJeT YUCIIO 5 TaK Kak a'a =1

Pewaem u nofcHsaem

I[OHOJ'IHI/ITG BBICKa3bIBAHUEC

S

9 8 Bosvmume ta samemwy A

6yL[eT YUCIO —
YT0OBI OJTYYUTH APOOH,
:_ GyzeT uncIo = 0o0paTHYI0 JTaHHO#, HAJ0
3 m) | [IOMEHSTb MECTAMU YUCIIU-

YucnowMm,

00paTHBIM /
YUCITY x 2

1 7 Teab U 3HAMEHATENb 3a-
== OyzIer 4ncio — N
3 3 JaHHOM apobu (TO ecTh
1 MEPEBEPHYTH IPOOD).
16="—F 6yneT YUCIO ——
Haiioume:
— YHUCII0, Y KOTOPOTO HET B3aUMHO 0OpaTHOTO
4HCIA;

— YHCJI0, KOTOPOE B3aMMHO OOpaTHO caMoOMy
ceOe.




b KTo 6pIcTpee HaieT kKak MOKHO OOJIbllie Tap B3aUMHO OOpaTHBIX
ﬁ YKCcell U3 3JIEMEHTOB MHOkecTBa M ?

Jornoen?. 5,121 .1, .1 o AL
,m M —{o,l 0,203 0, L2 15121212 25,33, 5}

1.6. leneHue apoben

Uccredyem u y3raem

g
Ppr @T B ACA 1@:—”‘_';5«-"

* Halimure 4uciio X, KOTOpOe SBIISIETCS PELLIEHUEM YPABHEHUS:

1 -1 A_2. 3.3, 5_10
9 5 x=1L 0) x-3=3; B) 5 X= 10" 0XZ=50
* PaccMOTpHTE pellieHre ypaBHEHHUS T). 2
5_10 X.E:E XZ O06e yacTu ypaBHe-
7 21 7 21 5 HUS MOYKHO YMHOKHTh
57 10 7 Ha OJIHO U TO XK€ He-
10.5 X*7'5721'5 HyJIEBOE YHCJIO. \
X:Z:7 2
L A7 07 107 2
X=""0p X="—"L: X==
\ /1 5 22:15 3
10.5_10 7
21'7 215
/

2 & Bosomume Ha 3amemk
72 ]

Mensiem
JIeJICHUE Ha
YMHOXeHue!

YtoO0bI pa3aeauTb 0JHY APoOb HA JPYryI0, HAJIO
JIIMMO€ YMHOXHUTb Ha YUCIIO, OOpaTHOE J1eIu-
" TEJIO.

. s mobeix a€ N, b, c, de N'.

c_ad
d c

olo

1
'/ Mama CBapujia BUIIHEBOC BAPCHBEC, B35B 45 KI'

1
caxapa Ha 35 KT BUIIIHU. BapeHsbe 1moay4yniiock O4eHb

BKYCHbIM, U MaMa 34XO0T€jla Yy3HATb, CKOJIbKO KHJIO-

IrPaMMOB caxapa INPUXOJUTCS Ha 1 KI BUILIHU.
Kaxk eit moctynurts?




Pewenue:

11 207 20 0 _ -0 _wml
4535=5°27 5 1 T TH (k)
Omeem: = — KI.

1.7. HaxoxaeHue opobu oT uncna

%amevaem u deraem Buibodul

1" B mkone maruu u BouedcTBa, TAE

12
yumiicsa 'appu [lotep, 142 nectHulpl, 71 13
HUX BOJIIIIEOHBIE.

CKOJIBKO BOJIIEOHBIX JIECTHUI] B ILIKOJIE

maruu?

Pewenue:
(142:71)-12 =24 (necTHULIBI).

Omeem: 24 neCTHULIBI.

& Dcnomuum |
)

YTtoOb! HaiiTH 1POOb OT YKC/Ia, HAJIO!
@ naHHOE YMCITO pa3eInTh Ha 3HAMEHATEN b APOOH;
@ momydYeHHBII pe3yIbTaT YMHOXKUTH HA YHCITUTEh IPOOH.

3
a) g ot 21 pasuo (21:7)-5=15 wu 21% 21'5:15;

3 _9_ 41
0) § oT 12 pasHo 12- 8= ?— 2—42.

B) %
/I//
1 R Bozvmume #a samemcy o A
6 7 |
1 . 1 . 11 1 YrtoO»b! HailiTH APoOb OT 4HcIa,
= OT = paBHO —'—=—.
3 > P 5376 HY>XHO YMHOXHUTbH YUCJIO HA 3Ty
JIpOoOb.




Tlpumensem u odoacHaem

3
2%% Wnbs moTpatui 2 JIEHET CO CUeTa CBOEr0 MOOWIIb-

HOTO TenedoHa.

3 M3 HuX ObuTH moTpaveHbl Ha nepegayy CMC-coo6-

menunii. Kakyro dacte aener co cuera Mnps moTpatuil Ha
nepenauy CMC-cooOrieHuin?

Peuwenue:

2 oT 3 aBHO 32_

3% alb 43

Omeem:. — JACHET CO cueTa MOOMJILHOTO TenedoHa.

1.8. HaxoxaeHue yncna no ero apoodu

Uccaedyem u yaHaem

1|| B mepBeIit 1eHs pabounit mokpacui 75 m?

3 .
MOBCPXHOCTHU CTCHBI, YTO COCTABJISACT — OT BCCU

-
TUIOMIA/IA, KOTOPYIO HY’KHO MOKPAcuTh. Yemy pas-

Ha IUIOLIAb BCEH MOBEPXHOCTH CTEHBI?

7

7

ave
3
7

75:3=25 (M?) — cocraBisieT OJ{HA YaCTh,
25-7=175 (M?) — Bcs TOBEPXHOCTb.

Perienue 3a1aum MOXHO 3aIMcaTh CIEIYIOINUM 00pa30M:

(75:3)-7=175 (w2) i 75: = =175 (u?).

7
/
/%~ Bozomume Ha 3amemk

-

N\

YtoOb! HAITH YHCJIO M0 JAHHOMY 3HAYEHHIO €ro APodHu, HA10 3TO 3HAUCHUE
pa3aenuTh Ha APOOb.




P
Pan ©6TA B  APA e
CocraBbTe U peLInTe 3a1a4y, UCIOIb3Ysl JaHHBIC PHCYHKA.

224 ?KM

YnpaxHeHMAa n 3agauun
| N

. . 3
1. Hapucyiite kBagpat co CTOpoHO 4 cM. 3akpacbTe 2 KBaJpara.

2. Boibepure npobu, paBHbIe 1podOHU g:
4.8 20 7. 24 16
10" 10" 25’ 15" 30’ 40

3. 1 || '// Hcemunno v Jlooicno?
4 5_35. 14 _ 2. 7_56. 3_9
PR A% %%ty PgTm U4Ts
4. Coxpature 1poOb 10 HECOKPATUMOM IPOOU:
25, 12, 33. 100, 45 49

a) 75" 0) 15’ B) 4’ r) 250" 1) 60’ €) B3
5. Belgenure 1enyro 4actb U3 Ipoou:
7. 28. 49. 2. 44, 131
d5 O Bz D7 Mg O g
6. 3anuIuTe B BUJIE HEMTPABWILHOM APOOU CMEIIAHHOE YUCIIO:
2. 3. 3. 5. 3
a)3§, 6)47, B)74, r)29, ) 108.

7. 3anuumTe B BUJIE IPOOU IECATUUHOE UHUCIIO!
a) 0,5 0) 0,3; B) 1,52; r)1,03; ) 215, e)7,125.



8. 3anmmute 1poOb co 3HAMeHaTeneM 24, paBHYIO JaHHOM qpoOu:

1 5. 3. 7. 10
93 0) &' B) g’ RV W g
9. BBIYMCIIUTE W YIIPOCTUTE MOJYUYSHHBIH PE3yJIbTaT:
3,5. 7.2, S5, 4. B, 5
LEVREVE ®) 15715 ®) 15 18’ D 545
10. Bpruuciure:
3 5. 7 2 5 1. 5 2.
d57g 0 753 6" 24 Doty
4 8. 1 5. 1 1. 2, 3.
AT ) 2T7 *) 375 N 7tg
7 4. 13,5 7,2, 5,3
) 25 10" )18t 12 RETRETE M52
11. BeImogHUTE OEUCTBUE:
3 1. 8  o17 7, 11 3 .
a) 92+36’ 0) 7 +820 B) 1112+618 r) 78+1112,
5 7 . 1 4. 4
) 3§+1E' e) 3= +5 >1<)3 +221
12. Wcnonb3ys maHHBIE PUCYHKA, HainuTe JUMHY oTpe3ka AB:
A, ) . B
! = ! 5 !

13. CKOpOCTh SAXTHI 23% KM/4, a CKOPOCTh

1 .
TeueHusI peku 2= km/d. C KaKol CKOPOCThIO

2

JABHXKETCA sIXTa I10 TEUCHUIO?

3 2
14. Tlocre TOro Kax U3 Be/ipa B3sUIi 2~ JIUTPa BOJIbI, B HEM OCTAJIOCh 3§ JIUTpA.

4
CKOJIBKO JIMTPOB BOJbI OBLIO B BEOAPC HCpBOHaLIaJ'IBHO?

1 1 3 .
15. JIuma Kyrnui > KT KOJIOACHI, 7 KT ChIpa 1 1§ KI' OBOIIICH.
CKOJIPKO BCETO KUJIOTPAMMOB IMPOYKTOB KyImiT Jum




16.

17.

18.

19.

20.

21.

22.

23.

24.

BerunciauTe n ynpocTuTe MOIYYEHHBI PE3yIbTarT:

8 8’ 16 16’ 12 12° 5 5
Boeruuciure:

2 1, 5 1 3 5, 11 3 2.
d57150 %93 ®) 37§’ ) 273 N g7
933 o211 5.2 7 2 51

5 7 9 6’ 12 9’ 20 15’ 6 8
BoinosiHuTe neicTBue:

3_52. 1,7, _S. _6.

9 8725 %) 315 ~11¢ B) =75 ) 8-17;

2. 11 3_,3. 2 45
1) 6—15, e) 218 9 x) 68 24, 3) 415 312.
Macca kupnuda 10 00KUra cCocTaBIIsieT 4% kr. [Tocne obxura B meuu ero

5

Macca YMEHBIIMIACh Ha 16 kr. KakoBa macca kupruya mocie ooxura?
Cepexa, [amra u Hukura coopanu 32% kr BuHorpasa. Cepexxa u Hukura
BMecCTe coOpau 24% K. CKOJIbKO KMJIOTpaMMOB BUHOTpajia coopaia [armra?
BoccTraHOBUTE LIETIOUKY JEHCTBHIA:

1 7 3 1 1
:+5:+1_5:_§ :+E :+E:

. 2
Muma IIpoYUTaJl KHUT'Y 34 TPpU JTHSI. B IICPBbIU JICHb OH ITPOYNTAJl — KHHUI'U,

7

. 1 .
BO BTOpOM JICHb — § KHHUI'H, 4 B TPCTHUU JCHb — OCTABUIYIOCA YaCTbhb. KaKYIO

4acTh KHUTU MHUIlIA TPOYUTAT B TPETHH JICHb?

Brrauciure:

5 3 2 9 7 2 11 (1.1

2 _9. <. 2 4. ——l=+=|
5171277 °) 26*10 15’ B) 20 (4 5)
Breiosiaurte nelicTBue:

3 - 2 6 2. 4 3. 7.3.
957 0) 36 B) 975 D5 M 310"

11 4° 18 10’ 20 6’ 25 8’ 25 48°



25. Brrunciure:

1
26. CkopocTb 3ByKa — 3 km/c. Ha kakoM pacCcTOSTHUU OT TPO3bI

HaxousIcst MuIa, e OH yCIIbIIIAJ PACKaThl TpOMa Yepes
18 cexyH1 TTOCIIe BCITBIIITKY MOJTHUN ?

27. BpImosiHUTE IEHCTBUE:

1,3 132 1,1 1gl
a) 25-12, 0) 13 33, 13)23 18’ )42 83.
28. Hainure 3HaYeHNE BBIPAKEHUS:
2_3 4. 1, 1. 21 75
V23749 0) 35273 M52 57

29. Pakera, ckopocTh KOTOpO# 8 KMm/c, CTAHOBUTCSA

HCKYCCTBEHHBIM cnyTHUKOM 3emnu. Eciau cko-

7
POCTb PAKEThI YBCINYNUTH B 2— pas3a, TO OHa Ha-

8

Bcerna nokuHet CojiHeuHyro cuctemy. Hailinure

3Ty CKOPOCTb.

30. JnuHa mpsIMOYTOJIbHUKA paBHA 3l M, a IIUPHUHA B 1l pasa O0JIblIe JUIMHBI.

5 4
Uemy paBHa IUIOLIA/b IPSIMOYTOJIbHUKA ?
31. 3amonHuTte TadIUILY:
1 5 1 2
3 16 4
m-.n y
32. TlpoBepbTe, SABISIOTCS JIU YNCIIA B3aUMHO OOPATHBIMU:
4 5 25 3 3 2
a)gnz, 0) 5 1/15, B) 211/17, r)13HO,6.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

3anummre yuciao, 0OpaTHOE YUCITY:

3. | 2. | 3.
a) = 0) 11; B) 7 3 r) 0,12; 1) 35, e) 3,6.
BeinonHute nelicteue:
6.9. 12. 4 . 2.1, 3.21. . 8.
1_1'22’ 9 13'3° Y3p D450’ ) 3077
7.,1 1.1, 4. .2 1..5
— =12, 2-11~ -4, =.
)1 :6; >1<)923, 3) 5 A7 1/1)95 43, K) 5 19
[Tepumerp kBagpata paBeH —— 13 M. YUemy paBHa CTOpOHa KBaaparta?
. 2
Haiinure ckopocts noes3na, ecinu 505 KM OH IPOIIeT
3a 1—85 yaca.
Towm Becut 7% kT, a JIxepu — B 12 pa3 nerde.
CKOJIBKO OHU BECSIT BMeCTe?
Haiinure:
2 . 1 . 3 : 5 -
a) 3 OT 27; 0) 7 °T 40; B) g T 16; r) 6 °T 42,
3 e 12 2 o 1.8 3,8
1) 5 or 12; e) - ot 20; x) 3 oT 5 3) Z oT 9
ABTOoMOOWITH HomKeH mpoexaTh 240 kM. Kakoe paccrosiHre mpoexas aBTo-

2
MOOMJIb, €CJTU OHO COCTABJISIET 3 nyTu?

Macca MypaBbsi COCTABIISICT OT MAacchl Ipy3a,

10
KOTOpPBIN OH MOkeT HecTu. KakoBa macca MypaBb4,

! S =
€CIIM OH MOYET HECTU -~ I Irpy3a?

250

3 .
Pasmep 00yBu coctaBiser > JWIHHBI CTOIIBL. Kakoit pa3zmep 0o0yBu HOCUT

Muiiia, eciu JyIMHa €ro CTOIbI paBHA 24 cM?

.5
B aBTOompoGere yuactBoBaym 48 aBTOMOOUIIEH. — W3 HUX IONUTH /10 (PUHUIIIA.

8
CKOJIBKO aBTOMOOMIIEN COIILTN ¢ AUCTAHIINU ?

TpeThb paccTosIHUS MEXTY IBYMSsI HACETIEHHBIMH ITyHKTAMU COCTABJIISIET 7 KM.
Uemy paBHO pacCTOSIHUE MEXY 3TUMHU MTyHKTaMU?

Haiiaure uucio:

KOTOpOI'o paBHBI 21; 0) % KOTOPOI'o paBHBI 12;

a)10

B) g KOTOPOTO PaBHbI 24; r) g KOTOPOTO paBHbI 15.



45.

46.

1
3a Oymouky Cera 3amnatuna 4= nesi. CkoibKo neHer O0but0 y CBeTHI, eciu

2

1 ?
— BCCX ICHET ¢

3a 6y.]'IO‘IKy OHa 3aIlliaTujia 4

Tonbko 12 yyennkoB 6 , A* Kiracca 3aHUMAOTCS CIIOPTOM, UTO COCTABJISET

3
7 YUCHUKOB KJIaCcCa. CKOJIBKO BCETO YUCHHUKOB B 3TOM Kjacce?

HE(]
47. BOMImmTe Yuciia TaK, 9YTOOBI MOJTYYUTh HCTUHHOE BBICKA3bIBAHUE:
(4 (3 (3 (2
_4+9_13, [¢ ¢ 15414 29,
V= T T o O = =73 3%
@ 76 10-6_2. ¢ ¢ 15-14_1
DS T8 Tx 15 D5 TF T 18
48. Bpruucaure:
9,2 3. 5B L 5. 52,4 18 gl 3 52
V5ot 75 1000 V21t 2427 P A3ts iy D%
49. BoccTaHOBUTE LIETIOYKY IE€WCTBUI:

50.

51

52.

53.

@O -O"0

Beruncnure:

0 1+§ 1%; ) %—%%, o) 2—%-1%.
Haﬁm/ITe 3HAYEHUE BBIPAKEHUS:

8 123 -25 2L 6) 4151 +12E 1 s

IManma kynun 4% KI' areJIbCUHOB TI0 IICHE 12% nes/kr u 8% KT sI0JI0K T10

1
nene 67 mes/kr. 3a kakue GPyKTHI Mara 3ariaTiil OOJIbIIe U HA CKOJIBKO?

3
3anuumTe Yucio, oOpaTHOE YUCITY, PABHOMY:
7.
112

7 13,
_I/I_

20 50’

S. T') TPOU3BEICHUIO YHCEIT 1i u 42.
15 16

a) cyMMe Yucel o 0) yacTHOMY 4ucCen

18

§1/17

8 Al
B) Pa3HOCTH YHUCETT 2 5



954,

55.

56.

57.

58.

59.

60.

61.

HepeqepTI/ITe M 3aIlOJIHUTC Ta6m/my:

CxopocTb 11% KMm/q 15% KMm/4

3 2
Bpems 21 2§ q

2 y
Paccrostiue 23 KM 47 KkM

BrmmmmTe oH M3 3HAKOB JIEWCTBUIH, YTOOBI TTOTYYNTh UICTUHHOE BBICKA3bI-
BaHUE:.

6 1 .. 2_9. 2 5
d7 1=t 03 23=3p ®gl g

2. S_
5 £ D120 Z=L

B nepBom simmmke 18% KI 0JIOK, 4TO Ha 3% KT OOJIbINIE, YeM BO BTOPOM

SIITUKE. CKOJIBKO KHWJIOTPpaMMOB SI0JIOK B TPETHEM AIIUKE, €CIIN BCETO B TPEX

SIAKAX 50% KT 10710K?

Breruncnure:
3,27 \(42 41) 3 41\ (-7 _5,1
ool 12} o(st)(rh-2h)

JlmmHaa mapmipyta aBTodyca paBHa 20% KM.

Peiic mmurces % yaca. ABTOOYyC IBUXKETCS CO

ckopocThio 45 kM/u u nemaet 10 OCTaHOBOK.
CKOJITPKO BPEMEHH B CPETHEM 3aTpaunNBacTCs HA
OJIHY OCTAHOBKY?

. 4 .
¥V toprosua MaxromknHa uMeeTcst Ha mpoaaxy 366 Kr oBoOIIel. — OBOIIEH

9

I o
COCTABJIACT KapTOPCIIb, > OBOIICH —MOPKOBB, 4 OCTAJIbHOC JIYK. CKOJIbKO
24

KWJIOTPaMMOB JIyKa y TOprosia MaxJIIonknuHa?
3
Jo npuBana TypHuCcTbI TPOILIN 7 3AIIAHUPOBAHHOTO MyTH, & [10C/IE PUBANIA

1 .
CIIC — IIYTHU, IPOUACHHOTO 10 ITpUBaJid. HpOHIJ'[I/I JIN TYPUCTHI 3allJIaHU-

3

POBaHHBIN ITyTh?

Cob6panu 10 kr rpuboB. % rpuOOB 3aMapUHOBAJIH, % rpUOOB BBICYIIIWIIH, &

13 OCTAJIbHBIX TPUOOB cBaApMIIH CyIT. CKOJIBKO KAJIOTPAMMOB I'pUOOB TOIILIO
Ha cyn?



. 7
62. B mepBblil IeHb B HIKOJIBHYIO OMOTHOTEKY 3aBe3NN 15 HOBbIX yueOHUKOB,

a BO BTOpOI\/’I JIeHb — OCTajibHbIe 56 y‘le6HI/IKOB. CKOJIBKO BCET0 HOBBIX

Y4eOHUKOB MIPUBE3IU B OMOIMOTEKY 3a IBa JHS?

17
63. [upuna npsimoyrojbHuKka paBHa 102 cMm, 4To cocTaBiseT 1g OT €T0 JUHHBI.

Haﬁ)lHTe NEPUMCETP U IUIOIIAAb IIPAMOYI'OJIbHUKA.

EEE
64. 3amuiumTe ApoOb B BUIE Pa3HOCTH ABYX Apobeii, UMcIMTelh KOTOPBIX paBeH 1:
1 2. 1 3
d 15 %) 53’ B) g r) 28

65. BrinosHuTe NCUCTBUA.

5 .2 25 .3)(,12 7)

261,11 139(s5 1
6) 2563517 173(57 516)'

66. BrimmmTe B Tabnuily Takue YKCia, YTOObI TPOU3BEICHUST YUCENT 110 TOPH-
30HTAJIH, 110 BEPTUKAJIU U 110 AUATOHAIN ObUIM PABHBI MEXy COOOI:

a) 1 6)

1
32 8

16
1 f
2

67. B psAMOYTroOJbHOM JIMCTE KAPTOHA, JIH-

N[

|~

1 2
Ha KOTOPOTO ZZ JIM M IIHPUHA = JIM,

BbIPC3aJIi IBa OAWMHAKOBBIX KBaJApaTa

.1
CO CTOpOHOU = M. Yemy paBHa IUI0-

3
aJb OCTABIIEUCS YacTu?

1 4
68. CreHy ¢ UBMEPEHUAMH 35 MU 2= M HEOOXOAUMO OKIIEUTh 000siMU. CKOJIBKO

2 5
pyJIoHOB 000€eB MnHOM 13 M 1 mmpuHOoi 50 ¢M 117151 7TOr0 HEOOXO0AMMO?



69. Korna y Iludaropa, npeBHerpedyeckoro mare-
MaTtuka u unocoda, cmpocuiiv, CKOIbKO y HErO
YUEHUKOB, OH OTBETUJI: ,, [10JT0BUHA MOMX YUYCHUKOB
M3ydaeT MaTeMaTHKYy, YeTBepTas 4acTh U3ydaeT
MIPUPOY, CenbMasi 4acTh IIPOBOAUT BpeMsl B MOJI-
YAJIMBOM Pa3MBIIUICHUH, OCTAIBHYIO YaCTh COCTAB- =
J10T 3 opaTopa’. Tugarop
Cxonpko yueHnKoB Obu10 y [Mudaropa? (570-500 rr. 10 H.3.)

1
70. 3a 3aBTpakoM MamMa JIuMbI BbIHIIA B Ak Kode, 3aTeM JOIMIIA B YAILIKY

MOJIOKA. 3aTeM OTIIHIIA = OT YallKU U OIISITh nmonuia MoJioko. ITocie aToro

3

OHa BBINWJIA €I1Ie MTOJIOBUHY YaIlIKU U OISITh 10JIUIa MOJIOKO. B KOHIle oHa
BBIIINJIA BCC COI[Cp)KI/IMOC JallaKu. qu‘O MaMa BBIIIWJIA 6OJ'I]E>H_IC: KO(l)e NIJIn
MoJIoKa?

/1. Tpu myiikerepa, Mocjie TOro Kak UCHOJIHWIN cBOM onr nepen Mpaniuei,
3anuti B TaBepHy. OHU oTtobenanu M 3aka3ajiyd Ha JecepT mepcuku. Tax
KaK OHM OBLIM yCTaBIIMMH, TO YCHYJHU IO TOTO, KaK UM MPUHECTH OII010
¢ nepcukamu. IlepBbiM npocHycs
Atoc. YBUIEB NIEpCUKU B OJIIOE, OH

1
CBCJI § BCEX IICPCUKOB U OIIATH YCHYJIL.

3atem npochuyJiics [Toproc. YBumen
TIEPCUKH U TIOJTyMaB, YTO UX €IIIe HUKTO

1
HEC €JI, OH CBCII § IICPCUKOB U OIISITH

ycHyJ1. TpeTbum npocHyscst Apamuc u

1
TOXE Che 5 MEPCUKOB. 3aTEM YCHYII

3

u oH. [Toka My1keTepsl criajiu, Tpak-

TUPIIUK OTHEC OJ0/10, HA KOTOPOM
OCTaJIOCh 8 MEPCUKOB, HA KYXHIO.
CKOJIBKO TIEPCUKOB OBLIIO Ha OJTFO/Ie IIEPBOHAYAIIHBHO?



HNecATUYHBLIE Yucna.
[encTBUA ¢ AeCATUYHLIMWU YUCIaMU

2.1. DecATn4Hble Yncna. CpaBHeHMe AeCATUYHbIX Yucen

% 27 =3, 2( —e— JecATHYHOE YHC]IO0

100 S1E0

'

nenast yactb  ApoOHAast 4acTh

TTuwem: Yumaem.
BECHAAATH LIEJIBIX U CEMBCOT TPUALIATH
12,735 A p
/ * \ IISITH TBICSIYHBIX, UJIU.
JIECSITBIE COTBIE€ TBICIYHBIC JIBeHanLaTh, 3an4ras, CEMbCOT TPUALATD
IISTh.

B xoHI11e AecaTHYHOro Ymc-
52=520=5200 —= 71a MOXHO MPUIUCHIBATH
JT1000€ KOJTMYECTBO HYJIEH.

'/ Ha copeBHOBaHMSX IO MJIABAHWUIO HEMELIKUI
cnnopteMen nporuibut 100 M 3a 52,8 ¢, a ucnanckuii —
3a 52,87 ¢. Y KOro u3 copTCMEHOB PEe3yJIbTAT JIyulle?

Pewenue:

PesynbTat myuiie y Toro cnoprcMeHa, KOTOPbII

MPOIUIBLI JAHHOE PACCTOSIHUE 3a 00jee KOPOTKOe
BpeMs.

YUToOB! CPaBHUTD 1BA JECATHYHBIX YHCIA:
@ cHayana CpaBHUBAEM HX IICNbIE YACTH: ~— [52,87 52,8
a) 6ombIIIe TO YHMCIIO, Y KOTOPOTO Ieias 4acTh
OorbIIIE; ‘
0) eciu 1ieNble YacTU paBHBI, TO:
@ cpaBHMBAEM [ECATHIE: 52,7 52,
a) OoJIBIIIe TO AECITUYHOE UUCIIO, Y KOTOPOTO ==
YHUCIIO AECATHIX OOJIBIIIE; ‘
0) eciu J1ecsiThie paBHBI, TO:
@ cpaBHHBaeM COTBIC U T. [I. 52,8 52,8@
Honyuaem: 52,87 > 52,8. 3uauur, pe3ynbTat ¥7 * O/
>

HEMCIKOI'O CIIOPTCMCHA JIYUIIC.



e 3anuIunTe HAa3BaHUS PEK B IIOPAAKE BO3PACTAHUA UX TJIMH.

Hassanue pexu JnuHa pexu (ThIc./KM)
Huerp 2,201
Huectp 1,352
Hynait 2,857

2.2. CnoxeHue OecATUYHbIX Yncen

'// 3asir bapau B heBpaste cbhen 28,7 KT MOPKOBH,
a B Mapte —32,46 kr. CKOJIbKO KMJIOI'PaMMOB MOPKOBU
cbenl bapHu 3a aTH ABa Mecsua?

Pewenue:
28,7 xr + 32,46 kr = KT

+28,7@
32,46

Omeem: KT.

Mg Dcrnomtum

YTOOHI CI0KNTH JABa JeCATHYHBIX YHCJIa, HAOO. @
’

@ 3ammcaTh OTHO YHCITO MO IPYTUM CIIETYFOIINIM
o0pa3oM: 1easi 4acTh MOJI LIeTTON YacThlo,

)
3armsiTas Mo 3arsiToi, IpoOHast YacTh MO/ + 125, 8@
JIpOOHOM YaCThIO U TOMHICATh HYJIU B IPOOHOM 12,03
YaCTH, YTOOBI YPABHSITH KOJIMYECTBO 3HAKOB 137,83

MOCIIE 3AIISATON B 000MX qyuciax,

@ BBITIOJIHUTH CIIOKEHUE, HE 00pallasi BHUMaHUS
Ha 3aIATyI0;
@ mocCTaBUTH B OTBETE 3AISTYIO MO/ 3aISITHIMH.




2.3. BbluntaHue pecaTuYHbIX Yucen

'/ Cpennemecsiunas mpuObUTH ¢ iepBoit pupmbl Ckpymka Makmaka cocras-
nset 483,86 Thicsuu 101apoB, @ CO BTOpoil — Ha 16,4 ThICSYM JOJIAPOB MEHb-
me. KakoBa cpennemecsiuHast mpuObUTh CO BTOPOM (pupMbl?

Pewenue: - -
438,86—-16,4= TBICSYM JOJIAPOB. . .
= y o
438,86 e
16, 4[0
EINEN : ._
Omeem: TBICSIUU JI0JUIAPOB. #

bl Denomnum
b

YTOoOBI BBIMOJHUTH BHIYHTAHUE IBYX J€CATHYHBIX YHCEJI, HAO:

@ 3ammcaTh OAHO YHCIIO MO APYTUM CIISTYFOIIUM @
obpa3oM: 1enas 4yacTh — MOJ LEI0H 4acThio, 1
3amnsrasi — MoJ1 3amsTon, ApoOHAas YacTh — MO/
JIPOOHOM YaCThIO;

141,21

@ momnmcats, €I 3TO HEOOXOAUMO, HyJIU B APOOHOM 30,80
4aCcTH, 4YTOOBI YPABHATH KOJMYECTBO 3HAKOB 110,41
TOCIIE 3aNATON B 060MX YUCIAX;

@ BBINOJIHUTH BBIYUTAHUE, HE OOpaliasi BHUMaHHUS
Ha 3aIsITyIo;

@ mocTaBUTH B OTBETE 3allATYIO IO 3allsIThIMU.

2.4. YMHOXeHue OeCATUYHbLIX Yucen

1" B suBape cembsi borHapy uspacxogoBana 225 kBT anex-
TposHepruu. 1kBt anextposneprum crout 1,33 nest. CkoJIbKO
JIEEB JI0JKHA 3AIUIATUTh ceMbsi BOTHapY 3a NCIIOJIb30BAHHYO 2J1EK-

2
TPOSHEPIHIO B STHBAPE? ) 133 >
Pewenue: 225 IEeCITUYHBIX
_ 665 3HaKa
133-225= JIesl. 266
Omeem: JIes. 25



2 depmep 3acesul MIIEHUIEH y4acToK IJI0-
maabio 25,6 ra. C KaXXaoro rekrapa OH B CpeaHEM
cobpan 27, 8 1 nmeHuIbl. CKOJIbKO LEHTHEPOB
MIIEHUIBI hepMep coOpas co BCEro ydacrtka?

Pewenue:
2182562 ! X 278 = 2 IeCATUYHEBIX 3HAKa
2 5’@ -
8
Omeem: 1. ,

=

/
B & Bosomume Ha samemy |
7/

YT00BI NEPEMHOKHUTD IBA NCCATUYHBIX YHUCJIA HALO:
@ BBITOIHUTH YMHOXCHUEC, HC o6pamaﬂ BHUMAaHMsI HA 3aII5TY1O,

@ B MONyYEHHOM IMPOU3BEJACHUM OTIEIHUTH 3aISITON CIIpaBa CTOJIIBKO
JECATUYHBIX 3HAKOB, CKOJIbKO UX B 000MX MHOXHTEISIX.

2.5. [leneHune AeCATUYHOrO YMCa Ha HaTyparbHOe YUCIo

Uccaedyem u yaHaem

M/ Mapus mo0uT 1e1aTh MIPUMIIOPHI. 151 3TOTO OHA
paspesana 11,2 aM kpacHOM HUTHU Ha 8 yacTell paBHOM
nmuHBL. KakoBa juimHa OHOTO OTpe3Ka HUTKU?

Pewenue:
11,2 im = 112 oM.
112cm:8=14 cm =14 nm. 11,2:8=1,4
3naunt, 11,2 im : 8=1,4 oM. / + \
I[CJ'II/IM: JCIINMOC JCIINTCIIb HaCTHOC

11,2 }87

_L 14
3.2 A 3akaH4YMBaeM CIIUTh
37(2) LEJYI0 YacTh.

Omeem: 1,4 nm.



J
YToOBI pa3nennTh AecATHYHOE YHCJI0 HA HATYPAJIbHOE YHCJIO0, HAJIO:

/
;/

@ BBITTOJIHUTH JCJIICHUC, HC oGpamax BHUMAHHs Ha 3aIITYIO,

@ 1mocTaBUTH 3aAIMATYIO B YaCTHOM Cpa3y, KaK TOJIBKO 3aKaHYMBACTCS JejIe-
HHE 11eJION YaCTH.

0,25:5=
0,25 |5 ;//:
—0 0,05

o
—L% - - - J‘ B cjydac, Koraga neinasd 4actb ACIIMMOTIO

75 MEHbBIIC ACIINTEIISA, B YACTHOM 3allUChbI-

_25 BAalOT HYJIb LCJbIX.
0

* PaccMOTpUTE U IOTIOJIHUTE MIPOITYCKH:

1) 256 |4 2 12,72 |2 3 1,14 |3
-0 0,64 N | | i | B | Il

_25 ) _m7__\ _n A
24
1 02 14
16
0 0 0

2.6. leneHne AecATMYHOro Yncna Ha AecATUYHOE YUCno

Uccredyem u y3raem .

'/ UTOoOBI HE OMO31aTh HA TYPHUD, PhILAPb JTOJDKEH
MPOCKaKaTh Ha Jiomaau 36,72 kM 3a 3,6 u. C kakoi cKo-
POCTBIO JIOJDKHA CKAKATBD JIOMIA b ?

Pewenue:

36,72 _ 36,7210 _367,2 _

01213856 = 3610 ~ 36

36,72 |3,6
OTHOIIICHHE  IPYUMEHEHNE — U
OCHOBHOTO CBOMCTBAa 47,3 6 10,2
OTHOLICHUS _0 Lo - — 4‘
=367,2:36=10,2 (xm/u). %
72
Omegem: 10,2 xm/4. 0



/
;/'/ Pozomume Ha 3amemk

I YTto0bI pa3euTh AeCATHYHOE YHCIIO HA IeCATHYHOE YHCJI0, HAJIO:

@ B 1eTMMOM H JIEJTUTEIIE IEPEHECTH 3aIATYIO BIIPABO HA CTOJIEKO 3HAKOB,
CKOJIBKO X TIOCJIE 3aITSITOM B JICITUTEIIE;

@ BBINOJIHUTG JEJICHHUE ACCATUYHOIO YMCIIa Ha HATypabHOE YMCIIO, TOJTY-
YEHHOE MTPU MEePEHOCE 3aIATOM.

, 0: , = 0 :

* [Ipoananu3upyiite U 3aMOJIHUTE MPOITYCKU:

1) _41.58 (54 2) _2.091 |41 3) _25.2000 (2,25
| y 00\ O, | H

8 | _209 o___J

0 1 0

2.7. Mepuoaunyeckue goecATUYHbIE Yucna

1) BeimosnHUTE AEHCTBHE:
a 28:21 0) 2,7:11; B) 36,1: 2,25; r) 09:2.2.
2) OOcyauTe IMOJyYeHHBIE PE3yIbTAThI.

3) Ipoananmu3upyiite U 3aMOITHUTE MPOITYCKU:
MEPHO/T

[~ duTaem
1333..=1(3) === | OfHA LEIa5 ¥ TPH B IIEPUO/IE;

3aITMCbIBAEM

TEPHOST
1
Ileprony- 2,454545...= 2,(45) ey JIBE 1IETIbIE U COPOK IIITh B
HecKne / 3aITIChIBAEM MIEPHOJIE;
JeCSITHY- Hepron
HBIE [\ s p——
yucia 0,4090909...=0,4(09) ———s | HyJIb LENbIX, YETHIPE JECATHIX
3aIKMChIBACM U HYJIb ICBATH B IICPHUO/C,
TIePUON YuTacM
pr——
315212121...=315( ——

3aIIMCbIBAEM

4) 3anummTte pe3yabTaThl, MOJTYYeHHBIE B MyHKTE 1), B BH/IE MEPUOIUIECKIX
JIECSITUYHBIX YHUCEIL.



/,

Dozbmume Ha 3amemk
Yucna 2,(8); 35,(21); 0,(115) Ha3pIBAIOTCS YMCTHIMH MEPHOANMYECKUMU
JeCATHYHBIMH YHCJIAMH.

Yucna 0,7(23); 6,25(3); 21,56(7) Ha3bIBAIOTCS CMEMIAHHBLIMM TEPHO-
JMYECKHMM JIeCI THIHBIMH YHCIAMH.

Ilepuon mepmoanyeckoro AECATUYHOTO YHCIA — ITO YUCIO, 3aITMCAHHOE
B €0 CKOOKax.

-
g

+2:3=0,666..=0,( [1);
E—
IEpUOL,
«15:11= =L(;
[ —
TEPUOL
«14:12= =L D;
 —
TIEPUO/T
+63:22= o A (] )F
[ ——
TIEpUOL

_

/
;/

HepI/IOI[I/I‘ICCKI/IC ACCATUYHBIC YHClIa SABJISAIOTCA OECKOHEUHBIMU ACCATUY-
HBIMH YHCJIAMU.

d

2.8. OGpaLlueHne YNCToro NepnoanvYecKoro AecCATUYHOro
yucna B Apo6b

Uccredyem u y3raem

1|| 3anuiure ,[Ip06b B BUJIC IIEPUOANYCCKOTO ACCATUYHOTO YHCIIA.

+ £202222...=0,(2) + 52=0111111... =0, 1)

o madpa ofHa 1udpa HBeﬁ(pr JBe LHpbI
.« 2 _0,005005... = 0,(005).
@ TPH LB
TPH LIUPPBI
2% 3anuImTe YUCTOE MEPUOINUECKOE JIECITUUHOE YUCIIO B BUJIE IPOOH:
3
£ 0,(N)=07777...=&; £ 0,(15)=0151515.. =22 =~
omHa rdpa OﬂHm dpa JIBE LT PBI HBem)pH

_ _1235_1234
- 1,(235) =1,235235235... =155 = 5.

| I |
TpU UGB TpU UGB



@ Ecnu 1ienast 4acTh YUCTOTO MEPHOAMUECKOTO JIECATUIHOTO YUCTIa PaB-
Ha 0, To oHO oOparaercst B Ap0oOb, YNCTUTETh KOTOPOI paBeH MEPHOIY
9TOTO YHCIIA, @ 3HAMEHATEIh PaBEH HATYPAITbHOMY YHCITY, COCTOSIIEMY
13 CTOJBKUX UG P 9, CKOIBKO U B IEPUO/IE YUCTOTO MEPUOTUIECKOTO
JECATUIHOTO YHUCIIA.

17
0.07) =55

@ Ecnu 1enas 4acTh YMCTOIO MEPUOIMUECKOTO AECATUIHOTO YKCIa OTIIMYHA
ot 0, To 0HO oOparaercs B ipodk, KOTOpast paBHA CyMMe L0 YacTH 1
JpoOu, MOYy4eHHON U3 APOOHON YaCTH 3aJaHHOTO YHCTOTO TIEPUOIU-
YEeCKOI0 JICATUYHOTO YHCIIA.

5_,5_203

@ INomy4eHHast 1poOb COKpAIIAETCs, KAK TPABHIIO, 10 HECOKPATUMOH TPOOH.

2.9. ObpalyeHne cMeLIaHHOro NepmMoanyYecKoro 4ecCATUYHOro
yucna B Apobb

WUccaedyem u yaHaem

| cnocod
as 16 115
L6 99 _115| 116-1.
O&(@ 10 10 10 ~990| 990 °
Oﬂﬂduﬂ(bf it | —_d llM(bpblJ oHa udpa
213
. 0,21(03)= 203 _“"99 _ 2082 | 2103-21.
‘T 1000100 ~9900 9900
JiBe 1P f ABe L pE! e tnpper b LLABe uGpbl

« 105(2) =10+ 0,5(2) =10+ — =10— =

Il cnocob
235-2 233,
0/2(35) = 990 990’
_162-16 _ 146.

(2= 900 900’

. 53(0)=5+03(0) =5+~ =



@ Ecmu nienast 4acTh CMEIIAHHOTO TEPUOINYSCKOTO JIECATUYHOTO YHCITa
pasHa O, To oHO oOpainaercs B 1poos. Yucnurens 3Toi Apodu paBeH pasz-
HOCTH MEX]1y HATypaJIbHBIM YHCIIOM, 3aITMCAHHBIM IOCJIEI0BATEIBHO
HEMEePUOINIECKON YaCThIO U ITEPHOIOM 3TOTO YUCIIA, M YUCIIOM, CTOSIIIM
nepes1 MeproIoM, a 3HaMEHATeb PABEH HATYPAIbHOMY YHCITY, TOCIIE10-
BATEJIbHO 3aMMCAHHOMY CTOJBKUMU Iuppamu 9, ckoyibKo 1udp B re-
pHo/ie, U CTOJIbKUMU HYJISIMU, CKOJTBKO (P B HETIEPUOANIECKON YACTH.

231-2

@ Econ nejiasd 4acTb CMCINAHHOT'O MEPHUOJNYCCKOI'O ACCATUYIHOI'O YHCIIa
otnnyHa oT 0, TO OHO 0Opataercs B ApoOb, KOTOpasi paBHA CyMMeE IO
YaCTH U IPpO0H, MOTYyUYEeHHOHN U3 APOOHOI YaCTH 33 TaHHOTO CMEIIIAHHOTO
MEPUOANUECKOTO JECATUYHOTO YHCIIA.

. _ 311-3 _ 308 2288
2,3(1)=2+0,3(1) =2+ 990 - 2+ 990 =~ 990 °
YnpaxHeHMAa U 3agauun
w0
1. Onpenenute koopaunatel Touek A, B, C, D, E, F, n3o0pakeHHBIX Ha YnCII0-
BOI OcCH.
. F A B . C D .
0 1 2

2. Ormerste Touku A(0,2), B(0,7), C(1,3) u D(1,6) Ha uncioBoii ocH, B3sB 3a
eIMHUITY JUTMHBI OTpe3Ka JHYy 10-TH KIIETOK.

3. 3anmummuTe Ha3BaHUSI OKEaHOB B MMOpAIKE YGBI-
BaHUA UX MAKCUMAJIBHBIX I‘JIy6I/IH:

MaxkcumarnpHas rryouHa
Okean
(xm)
ATnaHTryecKui 3,597
Nummiickuii 3,711
APKTHYECKUI 1,225 -
T 3,976 B i

4. PacnososkuTe uyncia B mopsiake Bozpacranust: 3,6, 3,59, 3,545; 3,67; 3,06; 3,059.

5. Mex 1y KaKuMH IBYMsI TIOCIIEIOBATEIbHBIMHI HATYPAJTbHBIMH YUCIIAMH Ha YHC-
JIOBOM OCH pacIioyiokeHo uucio: a) 3,27, 0) 7,98, B)2501; 1)0,03?



6. CpaBHMTE UHCHIA! >
a) 745 743 0) 2,08 28, B) 31,12  31,120. -<|

7. BBIITOJIHUTE NENCTBUE:
a) 4,52+11,6; 0) 3,008+12,25; B) 18,354 +12,29; r) 8,97+ 7,062.

8. Ckopoctb nojaku 24,8 kM/d, a cKopocTh TeueHus: peku 1,3 km/u. Haitnure
CKOPOCTB JIOJIKH, IBMXKYIIEHCS TT0 TCUCHHUIO PEKU.

9. Kot MarpockuH Ha 3aBTpak chen 0,15 kr cMeTaHsl,
a Ha o6ex —Ha 0,1 xr 6ompiie. CKOJIBKO BCETO CMe-
TaHBbI ChEII KOT MaTpOCKUH?

10. BreimosHuTe neicTBUE:
a) 457+1572+31; 0) 3,008+ 7,015+ 2,4;
B) 3,07 +12,803+ 0,026; r) 21,3+2,13+0,213.

11. BeImosHuTe neicTBUE:
a) 52,307-15,02; ©0) 12,93-6,27; B) 112,79-20,9; 1) 8,21-7,396.

12. 3anuimute Kaxxnoe us3 uncen 2,7; 0,12; 23,176 B Buze:
d) CyMMBI JBYX JICCITUYHBIX YMCEIT; 0) Pa3HOCTH JIBYX JCCATUYHBIX YHCEI.

13. Bpruucinure U NpoBEPHTE PE3YJIbTAT, IPUMEHUB CI0KEHHE.
a) 4,97-2,08; 6) 16,01-15,98; B) 2,001-19; r) 0,2-0,107.

14. 3anoiHUTeE IUIATEKHBINA YEK:

a) =, © =\ B)
Cymma 52,7 nes Cymma  mes Cymma 187,25 nest
Qannatunu 100 nees JamnaTtunu 50 nees JannaTunu __ Jees
Cpaua  mes Cpaua 17,25 nesa Cpaua 312,75 nes

15. Macca 60uku ¢ macioM 250,1 kr. Haiinute maccy mycToit 00UKH, €ClIi Macjo
Becut 202,4 kr.

16. Haligute 3HaUEHUE BBIPAKECHUS:

a) 0,07+12,56-9,002 6) 415-2,7+0,028,

B) 18,86—4,09+ 7,003, r) 219-0,219+ 0,339.
17. TlocTraBbTe 3aIATYIO, IPOIYILIEHHYIO B IPOU3BEICHUN:

a) 37,2 - 168 = 62496; 0) 37,2 - 16,8 = 62496;

B) 37,2 - 0,168 = 62496; r) 37,2 - 1,68 = 62496;

n) 0,372 - 16,8 = 62496; e) 3,72 - 1,68 = 62496.



18.

19.

20.

21.
22.

23.

24.
25.

26.

27.

28.

BI)I]'[OJ'IHI/ITC ﬂeﬁCTBHC:
a) 0,32-19; 6) 1,26-0,29; B) 7,4-0,065;
r) 2,02.0,23; ) 0,016-15; e) 6132-32.

02 x1,25
7’3 X/V \

ITomorure
KBakyue X 4/ \X 2,5
3aII0JIHUTh
paMKH: - L
><0,8\ e ,/><5
x 0,25 x0,4
JnHa yenoBedyeckoro BoJioca yBenuuuBaercs Ha 0,44 MM B JI€Hb.

Hackomnpko qmunHee 6y1yT Bojiockl yepe3 30 qHei?
Haitnure cymmy, pasHocTs u mpousBenenue uncen: 14,25 u 7,8.

CTOpOHBI TPSMOYTOJILHOTO y4acTka — 3,8 M 1 6,7 M COOTBETCTBEHHO.
Haiinure nepumeTp U Iiomaab y4yacTka.

BrimosiHuTe nericTBue:
a) 138:4; 0) 8,68:7; B) 169,2:8; r) 78,2:4;
) 11,34: 42, e) 14:112; x) 9,044 : 38; 3) 53,4:15.

3a 5 kr koH(pert 3amnatunu 281 neit. CKoIbKO cTOAT 3 KI' TAKUX KOHPET?

3a 3 yaca aBToTypHCT npoexan 211,5 km. Kakoe paccrosiHre oH npeono-
JeeT 3a 5 yacoB, eciau OyAeT IBUraThCsl ¢ TOM e CKOPOCTbIO?

Breinonnure jelicTBuE:!
a) 9,6:12 0) 8,4:0,12; B) 0,52:1,3; r) 2,002:0,91;
n) 584:0,8; e) 0,648:0,036; x) 0,696:0,33; 3) 48:0,016.

B nepsrl1ii nensb sxra npouwia 333,9 kM 3a 12,6 4.
Bo BTOpoii nenp — 29 8,2 km 3a 10,5 u. B kakoit
W3 3THUX JHEU SIXTa JBUTAJIACh C OOJIbIICH CKO-
pocCThIO?

Brimmoaure I[efICTBHe U 3aIlIMIIUTE PE3YJIbTaT B
BUIIC HCpI/IOI[I/I‘ICCKOFO OCCATUYHOI'O Ynciia.

a) 2416:1% 6) 12,4: 37; B) 0,9:2,2; r) 0,5:13
n) 64,45:19;  ¢) 0,267:018; x) 1,24:2,7; 3) 0,632:18.



29. BrmmmTe COOTBETCTBYIOIINE YNCTA, YTOOBI B Pe3yIbTATe MOTYUUTH 1.

0019 08

072

198

2971

- X

Y

Y

B

B

Ty \

30. ObpaTtuTe YUCTOE MEPUOIMUECKOE JECATUUHOE YUCIIO B IPOOD:

a) 0,(15); 6) 0,(231);

B) 2,(9);

\

—}

r) 12,(12).

31. ObOpaTuTe CMENIaHHOE TIEPUOANIECKOE IECITUUHOE YHUCIIO B IPOOD:

a) 2,3(4); 6) 16,1(8);
EEC

B) 30,0(18);

r) 12,12(12).

32. 3anuiure BCce HATYpaIbHbBIE YMCIA, PACMOJIOXKEHHBIE HA YUCIOBOU OCH,

Mexay unciaamu: @) 1,003 u 6,96,

6) 0,02 u 5,001.

33. BrummTte Takyro 1udpy, 4TOO0bI MOTYYUTh UCTUHHOE BBICKA3bIBAHHUE:

a)2,[11<2,02 6) 6,215> 6,2 118,
r) 3,710 > 3,78; m 1,1008>1,192;

34. U3 cema Anbunyna no cena Opy-
MYILIHMKA MOXHO MPOEXaTh MO pas-
HbIM Jloporam. Kakoii myTs cambliit
KOPOTKUIA?

DOpymymnka

36. BrnummTe COOTBETCTBYIOIINE
UQpHI:

8 , 1714 6) 1,53
.5 + 6,978
105,23 20,1127
0,041

37.

B) 54118 > 5,49;
¢) 1,805 < 1, 11957

35. Boumure takme yuciia, 4ToObl

CyMMa YHCeIl IO TOPU30HTAIIH, IO
BEPTUKAJIH U 1O TUATOHAIN ObLIa

paBHa 3:

12

14 | 07

4

Brmmmre COOTBCTCTBYIOIIIUC

U PBI:

a 712, 6) 9,705
3,59 4,6
2,69 34,841

PauvoHanbHble



38.

39.

40.

41.

42.

43.

44,

BoccranoBuTe 11enouKy AeMCTBUIA:

24 +0,8 < )—0,06< )"‘1,21( >+1,78< )—5,14

Briumre COOTBCTCTBYIOH_II/Iﬁ 3HAK CpaBHCHI/IH:
a) 49,41 + 0,0009 (" 49,42 — 0,001; -
6) 0,7001 + 0,0039 ( 0,7431 — 0,039; -
B) 67,002 — 56,003 " 10,0999 + 0,8991. )

Msrus yucen?

Yucna 2,75 u 8 06/1agaroT CIAEAYIOIMIMM CBOHCTBOM: UX IPOU3BEIEHUE PABHO
cymme ux nudp.
2,75-8=2+7+5+8=22.

Haﬁ]lHTe XOTsI OBl CIIIC OJIHY IMapy YUCCII, O6J'IaJIaIOHH/IX TaKUM K€ CBOMCTBOM.

Beruncnure:

a) 5,6-0,08+2,23-2,4; 0) (46—34,17)-0,09;

B) (3126-17)-(0,15+7,4); r) (9,38+512)-(8,4—3,24).

Xoszsiitka mpoaana 15,8 xr BumHu o 1niene 8,5 nesi/kr u 20,6 KT CIIHB 110 1IeHe

7,5 nesi/xr. 3a kakue GPyKTHI XO3HKA BBIPYUHIIA OOJIbIIIE AEHET U Ha CKOJIBKO?

CocraBbTe U PEIINTE 3a/1a4y, UCIIOJIb3Ys NaHHbIC PUCYHKA.

34 o 54 —

48 4 xm/u 56,6 kM/u g

=2

B tabnuiie mpuBeAeHbl CYyTOYHBIE HOPMBI OENIKOB, KUPOB U YITIEBOJIOB Ha
1 kuorpaMm Beca pedeHka B Bo3pacte 11-15 ser.

Benxku JKupnbr YrneBoasl
26T 23r 104r J

BerancimnTe, CKOJIbKO OETTKOB, JKUPOB U yTIIEBOJIOB!
a) HeoOX0IMMO B JIeHb peOCeHKY, Bec KoToporo 36,9 Kr;
0) HEOOXOIMMO B JIEHb BaM.



45. BriammuTe 3HAKU apUPMETHISCKHX JIEHCTBU:

1,80 057 02=25 18 057 02=15;

18¢ 057 02=0,26 18 057 02=046;

1,8¢ 057 02=19.

46. HaiauTe 3HaYeHUE BbIPAKEHUS:

a) 40—(2,0592:0,072-19,63);

6) 50—-(2,3256:0,068-9,38);
B) 7,67:0,65—(0,394+0,7688) : 0,57;
r) 6,63:0,85—(34-30,9248):0,62.

47. BoccTaHOBUTE LEMOUKY BBIYMCIECHUN:

) 988 ) @ ' 609
’
B) 075 : _ . : .

48. V3 oTpe3Ka MpOBOJIOKH CAEIAIN TPEYTOJIbHHUK CO CTOPOHAMH 7,5 ¢M, 8,3 cM
u 9,4 cm. Eciin u3 Toro xe orpe3ka MPOBOJIOKHU ClEIaTh KBaapaT, Kakou
JUTMHBI OyJeT ero cropoHa?

49. OcHOBaHMEM IUpaMHUALI XeoTca sB-
JigeTcs KBaapat co ctopoHoi 230 M.
BocxuineHHble TYpUCTBI JIBUTAIOTCS
co ckopocthio 0,32 m/c. YcnewoT au
OHU OOOWTH BCIO MUPAMUITY 3a OUH
yac?

50. Kaxkas u3 xoredek, 6enast ujiv yepHasi, paHbliie pa3oyauT codbaky?
Ha ckoibko MUHYT paHbIie?

- |i:- Vv, = 38km/ua V, = 3,5km/u
S, =380m S, =175m



51. Ha pucyHke yka3aHbl U3BMEPEHUS
KOMHaThl Jlamu. YuuTeisas, 4to
I10JI KOMHATBI IPSIMOYT OJIbHBIN, U
HCIOJIb3YSl TaHHBIE PUCYHKA, OTI-
penenure:

a) CKOJIbKO KBaJIPATHBIX METPOB
KOBPOJINHA HEOOXOJIUMO, YTO-
OBl TOKPBITH BECH IO,

0) CKOJIbKO PYJIOHOB 000€B ITOHA-
J0O6UTCSI, YTOOBI OKJIEUTHh TPU
CTEeHbI KOMHATBHI (6€3 CTEHBI C OKHOM U JBEPbIO), €CIIU AJIMHA OJHOTO PYJIOHA
060eB 10 M, a mmpuna 0,55 m?

52. 3anumuTe MepuoINYEcKOe IECITUUHOE YHCIIO B BUJIE IPOOU:

a) 123,(18); 6) 6,02(78); B) 2,(135);
r) 16,2(14); 1) 6,25(8); ¢) 30,02(78).
EEE

53. CocraBbTe 3aaHue, moooHoe 3aaanuto 19 (c. 112), ucronb3ysi YMHOXKCHHE
JIECATUYIHBIX YHCE]T.

54. @) FOBenup nmoaenus 30J0TyIO MPOBOJIOKY Ha JIBE YACTH OJIMHAKOBOI MacChI.
N3 oaHoit yacTu OH U3roTOBWI LeNouKy M3 80 OJMHAKOBBIX 3BEHBEB, A U3
npyroi —uenouky u3 100 onMHaKOBBIX 3BeHbEB. Macca 0IHOTO 3BeHa MepBOM
nenouku 0,12 r. KakoBa macca 0JIHOro 3BeHa BTOPOIl LIETTOYKU?

6) CocraBbTe U pelmTe 3a1ady, MOJO0HYIO 33a/laue IMyHKTa a), B KOTOPO
HAJI0 HAWTHU YUCIIO 3BE€HbEB MIEPBOM 1IEMTOYKH.

55. I3 o1HOrO yiibsg OJJHOBPEMEHHO
BBIJIETEIN B MPOTUBOIOIOKHBIX
HanpapJIeHUsIX J1Be muenbl. Yepes
0,15 yaca paccrostHue MeXxay HH-
MH cocTtaBwio 6,3 kM. CKOpoCTh
oHOoM u3 mmuen 21,6 km/u. Hatigu-
T€ CKOPOCTb BTOPOU IMUEJIBI.




§3 MHOXeCTBO pauMOHanbHbIX Yncen

3.1. MoHATHMe paLMoHanbLHOro Yncna

e [lers yBuaen Ha MAMUHOM paboyeM CTojie syt
OJIMH U3 OYXraJlTepPCKUX JOKYMEHTOB — €KEHe- [ata Pacxoapi
JIeITbHBIA OTYET. 3aMETUB 3aITUCH, OH yIUBHJICH, (Teicay nees)
II0TOMY YTO ObLJI 3HAKOM TOJIBKO C LIETIBIMK OTPH- | 7 +257
[ATeTbHBIMU YHCITAMHU. . 8.02 -2,5

[Topa3MbIIUISIB MUHYTY, OH IMTOCTPOWIT YHCIIO- 9.02 +17,3
ByIO och. OTMETWII Ha 3TOH OCH CHaYasla TOUKY ‘ 10.02 +9,9
A(2,5). 3arem mocTpous ciesa OT Hayaua oTcue- U102 2

N - 12.02 +11,08
ta O oTpe3ok OB, koHIrpysHTHBIH oTpe3ky OA, 7
u 3anucan B(-2,5). o
B 0
: : : : >
2,5 0 1 25

Yucna —2,5 u 2,5 SBISIOTCS TPOTUBOIOIOKHBIMU.

qncna, MNPOTUBOIIOJIOXKHBIC MMOJIOXHUTCIIbHBIM ACCATUYHBIM
HUCIIaM, SABIIAIOTCA OTPpULATCIIbHBIMUA ACCATUYHBIMU YHUCIIAMU.

Tlpakmuveckaa padoma

@ ITocrpoiiTe UNCTOBYIO OCh U 0003HAYBTE HAYAIIO OTcUeTa TOUKOo# O.

@ OTMeTBHTE HA ITOM YUCIIOBOM ocu Touku: M (%), N (% ), D (g), C(‘g1r )

@ IMoctpoiirte creBa ot Touku O orpe3ok OF, KOHTpyIHTHBIN 0Tpe3ky OM .

@ 3anuimre KOOPAMHATY TOUYKH F.

® OTMeThTE Ha ITOM KE YUCIOBOI ocH Touku: K (—%), E(—g), G(—%).
Onpenenute mapbl MPOTUBOIOJIOKHbBIX YUCEIT.

1. 1. 3.
Ywucna 4T T g SIBIISIFOTCST OTPHUIATEIHHBIMH YHUCITAMHU.



* BoiOepuTe U3 MHOXKECTBA {5; 1%'; —%

d) menble yuciaa;  0) IpoOM W CMEIIAHHBIC YKMCIa;  B) JICCITHYHBIC YHCIIA.

©23 21 211: —g; _3 —0,7}:

Peuwenue:
Llenbie uncna Apobun JlecsiTnuHbie unciia
CMENIaHHbIE YNCTIA
3 1 5
5 21 -3 1§ ~5 3 23 -0,7 211
I I Il I I I I I Il
5| 2| =3|| | =1| =5]|| [z (27| jau
1 1 1 8 5 3 10 10 10

Bce st uncia sBisroTCs paioOHAJIbHBIMU YHUCIIAMU.

/,
;/’/ Bozomume Ha 3amemK

=
Yucao Ha3bIBAIOT PALMOHA/IBHBIM, CCJIM €TI0 MOKHO 3aIIMCaTh

m *
B BUJIE L rie meZ, anelN.

MHOXeCTBO pallMOHAIILHBIX YHCeT 0003HavaroT yepe3 Q.

MmuoxecTBO MHuoxecTBo MHuoxecTBo
HEOTPHULIATEIILHBIX HEIOJIOKUTEIBHBIX HEHYJIEBBIX
panMoOHAIBHBIX YHCEN paloHAIbHBIX YUCENT paloOHAIbHBIX YHCENT

NcZcQ N Z.

* Brinmmre oauo u3 MHoxkecTB Q,, Q_, Z*, 4T00BI IOJIYYUTH HICTUHHOE BHICKA-
3bIBAHUE:

a) %e : 0) —%e : B) —2¢ ; r) Og
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7, WippE Ho!
Joiiroe Bpems paliioHaJIbHbIE YKMCIIA HE UMEIIN HA3BaHMUS.
OHU MOJTYYWIIA CBOE HA3BAHUE TOJIHKO IMOCIIE TOTO, KaK MOSBUINCH
JpyTHe BUIBI yucell. [[peBHerpeueckre MaTeMaTUKU OOHAPYKU- 1
JIM, 4TO JUISl UBMEPEHUS JUTMHBI TMarOHAJId KBaJIpaTa co CTOpPO-
HOM, paBHOM 1, HEMOCTATOYHO TOJIBKO LEJIBIX YUCEIT U IPOOEii.

HewusBecTHble HOBBIE UHMCIa HA3BAIU HnppaiiuoHaJIbHBIMU, a YKE€ U3BCCT-
HbIC — pallMOHAJIbHBIMU YUCTTAMMU.

_ 3.2. Mogynb paumoHanbHoro Y1cna. Ceoncrea
£
3 Beronnun_ 2! 2

2 0 3
[-2]|=2; |3|=3
3
4 |15]
r\_A_,_ﬁlﬁ N ﬁ.
3 0 15
4
3|_3. _
‘_Z“m 115 =15

/,
:/’/ Pozbmume Ha 3amemk

-
Paccrosnue ot Hauyana otcueta (toukn O) mo Touku A(a), ae Q,

Ha3bIBACTCS MOAYJeM (MU aGCOTIOTHBIM 3HAYEHHEM) PAllMOHAIIb-
HOTO YKciia a M o003HavaeTcs Kak |a|.

* [Tpoananu3upyiTe 1 3aMOTHUTE MPOITYCKH:

—%‘%; 53] =53 |-5.23]= ‘1§‘= ;
_ . 7 . 7 _ . _
|-0,01| = ; 8= ; ‘8‘— ; |0]=
/
:
/ ,Z[J'IH J'IIOGOFO paLII/IOHaJ'IbHOFO yuciaa a BepHOZ
a a>0
«|al=0 «|al=<0, a=0 o |—-al=]a]|
-a, a<0




3.3. Buabl 3annceun paumoHanbHbIX Yucen

. 10,

‘N" Mulua 3amnmcan uucia 1 4 R 1,25 u cka3an OQHOKJIACCHUKAM, UTO BCE

9TH YHCIIA TIPEJICTABIISIOT OHO U TO %K€ pallMoHaIbHOE YUCiIo. OH OOBSCHII 3TO
CIIETyIOIM 00Opa3oM:

(1_14+1_[5] Q_lo:z_E; 105125 _125:25 E

4~ 4 4’ 8 82 100 ~ 100:25

22% PaCCMOTpI/ITe M 3aITI0JIHUTEC IIPOITYCKH.

1) 3anuiuTe AecATUYHOE YMCIIO B BUje apobu: @) 3,16; ©6) 10,035.

| cnocood Il cnocobd

16 .4 79, 16 316 79,
3 316=3757=35=7¢; 3 316=3755=100 = 25’
6) 10,035=1032 =10 =, 6)10035=102 - -

2) 3anummre I[pO6I) B BUJAC KOHCYHOI'O ACCATHYHOI'O 4YMUCIa HUJIIU MICPUOAUN-
YECKOT'0 AECCATUYHOTO YUCia.

13, 17, 2. 1
a) R 0) ; B) 3 r) 5
) 1—5’: 1625 5) _%:_
Breimonusem 1 3‘ 8 Brermonasem 17 o5
JeJICHUE - g 1,625 JeJIeHUE — 0: 0
_50 | _170 |
48
B 20
16 -
_ 40 0
40
0
» -2=-[0,6) A=
Brmomnnsiem 5 3 Brmmonnsiem 6
JEJIEHUEe - 0: 0.66 JEJIEHUE : }1’7
20 | _ A
18
20 .0
18
20 0




/,
1 = Dosomume Ha zamemk
/

@ Ecnu 3HaMeHaTeh HECOKPATUMOU JIpOOM HEe UMEeT MPOCTHIX JeTUTe-
7ei, kpome 2 u 5, To 3Ty IpoOb MOXKHO 3aMUCATh B BUIE KOHEYHOTO
JIECSITUMHOTO YUCIIA.

@ Ecnu 3HaAMeHATellb HECOKPATHMOW TPOOM MMEET MPOCThIE JACTUTEIH,

OTJIMYHBIE OT 21 5, TO 3TY IPOOH MOKHO 3aMMHUCATH B BUJIE IEPUOTAYECKOTO
JECATUYHOIO YUCIIA.

3.4. CpaBHeHM1e paumoHanbHbIX Yucen

1" Onmer ¢ Muitieit noMoru AeIyIIKe
Bckonath ydyactok. Oser Bckonan 0,4

3
ydyactka, a Muma — g yuactka. Kro

13 BHYKOB BCKOTIAJI OONIBIIYIO YacTh?

Pewenue: 3
CpaBuuM uncna 0,4 u 8
I cnoccf 5 Il cnocoo
04=16=5 =037
2 . 3 >
5 8 //l-l < 0,4 0,375
15

ITomoxurenbHEBIE pPalruOHAJIbHBIC YKCJIa CPABHUBAIOTCA TAK KC, KAK
IIOJIOKHUTCIIBHBIC ,I[pOGI/I WJIA ITIOJIOKHUTCIIBHBIC NCCATUYHBIC YHCIIA.




2% CpaBHHUTE YHCTIa:

7 9.
AR TY
Pewenue:

12 16

MCHsIEM
7 3H‘aK 9
s

7 Lo

12 * 16
6)0(23)>—-E

11, 1
_9 B) —7§ u 0.

M3 aByx oTpuliaTeIbHBIX ;
' yuces OOJIbIIe TO, MOTYJIb

6) 0,(23) u —

KOTOPOT'O MEHBIIIE.

JIroboe oTpunaTenpbHOE YHC-

/ JIO MCHBIIC HIO6OFO TIOJIOXKU-
B) 7 <0 ‘ TCJIbHOI'O YMCJIa WU HYJIA.

3.5. OKpyrneHue payMoHanbHbIX Yucern

= Penomuum |
)

'/ B cBoi1 nenb pokneHust AHs y3Hasa, YTO Ha TTOUTe
ee JKJIeT MOChUIKA, KOTOPYIO € Mpuciaia ee noapyra
u3 Aarnuu. [Tocbuika Becur
3 pynra. Hyxna mu Oynet
Amne momors 6pata, 4TO-
OBl IPUHECTU MOCHIIKY
OOMOMU?

Pewenue:

1 ¢pyHT = 0,4(5359237 KT = 0,5 kr

OKPYIJISIEM JI0 IECSATHIX

0,5-3=1,5 (xr)
3 ¢yHTra=15kr.

Omeem: AHs1 CMOXKET cama IIPUHECTH MOCBUIKY 10MOH.



Uccredyem u y3raem

7

a) } } } %
52 527 53
5%7 ~53
—
0) t f : >
-014 -0133 -013 X
~0133~-043
—
B) f f f > : f } >
74 745 75 X -75 745 74 X
7,45 ~75 _745~-74

/

=

K JaHHOMY pallMOHAJIbHOMY YUCITY.

@ OkpyriieHHeM PalMOHAJIBHOIO YHC/IA IO 33JaHHOTO paspsiia sBISETCS
YHCITIO ITOTO pa3psizia, PACIOIOKEHHOE Ha YICIIOBOI ocH Oosiee OIM3KO

@ Ecnu panuoHaabHOE YKMCIO PABHOYIAJICHO HA YHMCIOBOW OCH OT JIBYX
TTOCJIETOBATEIbHBIX YUCENT OHOTO M TOTO XKe pa3psia, 10 KOTOPOro BbI-
ITOJIHSIETCS] OKPYIJIEHHE, TO OKPYIJIEHHEM OyIeT OOoJIblliee U3 HUX.

* PaccMoTpuTe U JOMOJIHUTE TAOJIHILY:

Panuonannnoe

Oxpyrienne

Yucj10 J10 1eJIoro

J0 JeCATbIX J0 COTbIX

0813 1

08 081

19
270




3.6. CnoxeHue U Bbl4UTaHUe paumMoHanbHbIX YuCen

1|| Beproner cHayana CHU3MII BBICOTY Ha
50,6 M, a 3aTem nmogusiicd Ha 102,3 M. Kak
M3MCHMJIACh BBICOTA ITOJICTA MOCIE TAKUX
MaHEBPOB MUJIOTA?

Pewenue:

-50,6+102,3=+517 (m).

Omesem:. BpicoTa moseTa yBeIuynmiIach
Ha 51,7 M.

1.5,

2% Beimonaute aectBus: @) — 3 + 5 6) —0,2+(-14).

Pewenue: 5
"6 5) +(-14)

10 1 -16 020
3 2 \
+g:%/ ~0,2+(-14) =|-16]

1 5.5 |-02|=02  |-14]=14
3 3 6 6 0,2+14=16
-02+(-14)=-16

/
B Bosonume ia samemy |
7/

@ YToOBI CJI0KUTH JIBA PANMOHAJIBHBIX YHCJIA ¢ OJHHAKOBBIMH 3HAKAMH,
Hag0 CIIOXHUTb UX MOAYJIMU U IIOCTABUTDH IICPECA ITOJIYUCHHBIM PE3yJIbTa-
TOM UX OOIIMI 3HAK.

1 5 8 4 1 1 1 1 1
== |m==—==-1; 0,25+===+-==2.
2 ( 6] 6 3 '3 4 4 4 2

@ YToOBI CJIOKUTH JIBA PAIMOHAIBHBIX YHCJIA C PA3HBIMHM 3HAKAMM, HAJIO:
1) u3 OOJIBIIIErO MOTYJIsl BBIUECTh MEHBIIUH;

2) MOCTaBUTH Tepe]l TOJYYSHHBIM Pe3yJIbTaTOM 3HAK TOTO YHCIIA, MO-

3 I : 3,4.




3 Bsmonnure geiicteue: &) —12,78—-8,56; 0) — S_ (— e )

9 12
Pewenue:
a) —12,78-856 = 5) _g_(_%):_%%:
=-12,78+(~8,56) =
B | =% 3%

/,
- ®- Bospmume Ha 3amemi
7

=
YT10OBI BLITTOJIHUTH BLIYHTAHHE JABYX PAMOHAJIbHBIX YHCEJ, HA/10 K YMCHb-

macMomMy HpI/I6aBI/ITI) YMCJIO, IIPOTHUBOIIOJIOKHOEC BEBIYUTACMOMY:

a-b=a+(-b).

3ameuanue. CYMMa M PA3HOCTD JABYX PALIMOHAJIBHBIX YHUCCIT €CTh YUCIIO PAllO-
HaJIbHOC.

3.7.CBoncTBa CNOXeHuA

Uccredyem u yaHaem

PA-OTA B [ APA ! Sz
1 3anommure TAOIIUILY: a b a+b b+a
22 |1
3 5
-04 | -27

* BeiBog: a+b=

2\ 3anonuure TaOIHILy: a+(b+c) | (a+b)+c

w
ololo

|

o

O lwlk
C>ISJJ
@

|

o

\‘

ol

|

o

N

&

* BeiBom: a+(b+c)=

35 BreiosinuTe nencTBUe:

5 A_ . 2, 6 : _ _
8 7+0= 6)-Z+0=/ ;8 0+(-015)=

e Crenaire BBIBOI.

A\, Brmonnure eicTBye;
3,3_ .
a) - ﬁ + ﬁ - 1
* Crenaiite BBIBOI.

6) 031+ (-03) = : &) £+(_£):



CBoiicTBa cJ10:KeHHs] PALIMOHAIBHBIX YHCE]T

1° CroxeHue pallMOHAIbHBIX YACE]I KOMMYTATUBHO:
a+b=b+a, mig mobsix a,be Q.

2° CrnoxeHue palOHAIbHBIX YUCEIT ACCOIMATUBHO:
a+(b+c)=(a+b)+c, mua mobeix a,b,ce Q.

3° Yucno O sBnsgeTcs HEeUTPATbHBIM 3JIEMEHTOM CIIOKEHUS PALIMOHAIBHBIX
YHCelT:
a+0=0+a=a, msmoboro ac Q.

4° J1ns mo60ro palimoHAIBHOTO YKCiIa & CYIIECTBYET TOIBKO OJTHO MPOTH-
BOIOJIOKHOE €MY UHMCIIO, paBHOE —8, TprueM a+ (—a)=—a+a=0.

3aBeplinTe BHIYUCIICHUE:

4 1 ,4__4. 4 (C1 ) _oyf_L)o_ .
3 _E+(_7)+E‘ 15+15+( 7)‘0+( 7)‘ ’

0) (0,01+(-3,2)) +3,2=0,01+( + )=0,01 + -

3.8. PackpbiTne ckobok

Uccredyem u y3raem

1|| BreimmostHuTe neicTBue:
a 71+(29+3)); 0) 71+2,9+31;
B) 6,3+ (-5,3+2,2); r) 6,3-53+2,2.
3aBepiInTe perieHre U CpaBHUTE MOJyUYEeHHbIE Pe3yIbTaThl:
a 71+(29+3) =71+ = ; 0) 71+29+31=

a+(b+c)=a+b+c, namo6sx a, b, ce Q.

3aBepIInTe pelieHue U CPABHUTE MOTYYCHHbBIE PE3yJIbTAThI:
B) 6,3+ (—5,3+2,2) = 6,3+ ( )= ; r) 6,3-53+22=

a+(-b+c)=a-b+c, ms mobex a, b, ce Q.

ITpu packpeITHH CKOOOK, TIepes KOTOPBIMH CTOUT 3HAK IUTIOC (1), 3HAKHU
cJlara€MbIX, CTOAIIIUX B CKO6KaX, COXPaHAIOTCA.
+(a—b+c)=a-b+c.




2 Bbruncnnre: — 1 + (— 3S_ 2)_

27172
[TpoaHanM3UpyITE U 3aKOHUYNTE PEILECHUE.
! [
1 3 113
= N2 O —— ~ 2= 2=
2 +( 2" 2) 272

Uccredyem u y3Haem

335 Brruuciure:

5 1 : 5.1 4
a) 6_(_5_9)’ 0) 6+6+9,
B) 0,03—-(0,03+2,72); r) 0,03-0,03-2,72.

3aBeplInTe pelleHue U CPABHUTE MOTYYSHHbIE PE3yJIbTaThI:

5 (1 .5 _ B
A g-(~5-0)-¢- (=1

6) 2+2+9=| | +9=

a—(-b-c)=a+b+c, a, b, ceQ

B) 0,03-(0,03+2,72) = 0,03— = ;
r) 0,03-0,03-2,72= —-2,72=

a—(b+c)=a-b-c, a, b, ce Q.

ITpu packpbiTun CKOOOK, Iepea KOTOPBIMU CTOUT 3HaK MHUHYC (-), 3HAK
KaXXJI0TO CJIaraeMoro, CTOSIIIEro B cKkoOKax, MEHSIeTCsl Ha MPOTUBOIO-
JIOYKHBIH:

—(a+b-c)=-a-b+c.

4L|h Beruucnure: 01— (—0,9+101).
[Tpoananu3upyite U 3aKOHUYUTE BHIYNUCIIEHUE!
01-(-09+101)=01+0,9 101 = 101 =



3.9. YMHOXeHue u aeneHune pauuoHanbHbIX Ynucern

Uccredyem u y3raem

1 TemnepaTypa Tena JieTyuyell MbIIINA MOXET OIYCTUTHCS
10 —6,6°C. Haitnure, 10 CKOJIBKUX I'PATyCOB MOXKET OITYCTUTHCS
TeMIeparypa Teja SLIEPULbl, €CIIM U3BECTHO,

2 .
YTO OHa COCTaBJIACT § OT MUHUMAJIbHOU TCEM-

rnepaTypbl Teja JETy4er MBIIIH.

Pewenue: 2

2 66 2__4_
—-6,6- 3°"103° 10 4.4
(rpamycos).

| srTTaTETETE
VA J

[Ipoussenenue AByX pa- | (+)'
LMOHAJIBHBIX unces au b (+)
(=)
(=)

K (+) = 'T‘ [MpousBenenue AByX pa-
(-)= LMOHAJILHBIX YMCell a U b
(+)=- _

)

|
<. OTPHUIATEIBHO, €CIIH YHC-
na au b pazHoro 3uaxa.

OJIOKUTENIBHO, ECJIA YUC-
ma au b ogHoOro 3Haxa.

+
+

(

2%% Beruncnure: @) —1,2-(-17,5); 0) —% 1%.
IIpoananu3upyiiTe ¥ 3aKOHYUTE BBIYUCIICHHE!
-12.(-17,5) = : = :
3 7 3 _
3ameuanue. TpousBencHue ABYX pallMOHAIBHBIX YHCET €CTh YMCIO Palyo-
HAJIBHOE.

3 lmem temmeparypa Bosmyxa Obuia —8,5°C, #;

5
TO COCTABIACT & TEMIEPATYPBI, KOTOPAs ObLIa

Houbl0. Kakoii Obl1a TEMIIEpaTypa BO3AyXa HOUbIO? -

Pewenue: 17
.9_ g5 6__856_
-85: 6= 85 5= 105" -10,2 (rpamycos mo Llenbcnio).

Omeem: —10,2°C.



/,
1 & Bozomume Ha 3amemk
7

o -
YacTHOE ABYX paluo- _»( ) + T YacTHOE ABYX paluo-
HaJIBHBIX yKcel au b mo- =):) \ HaJIbHBIX uKcea au b or-
JIOKMTEIBHO, €CTU YHMCTIa (= )= <_ pHULIATEIBHO, €CITH YUCTIa
awu b ogHoro 3Haka. ( -) awu b pasnoro 3Haxa.

+

vvvv
f\/\/\r\

V

2% Berunciaure: @) —1§: _5 : 0) 0,2:(-1)).
7 21
[MpoaHanu3upyiTe U 3aKOHYUTE BBIYMCIIEHHE:
3 5 _ )
A EE
6) 0,2:(-1) =~ ; = -

3ameuanue. YactHoe JABYX pallMOHAJIbHBIX YHUCECII €CTh YUCJIO PALIMOHAJIbHOC.

3.10. CBomncTBa YMHOXEHUSA

Uccredyem u y3naem

= o
Pa 0TA B APA - met e
1 3anonmure Tabnuiy: a b a-b b-a
-08 15
O
3 7
1 -1,23
9
Bwisoo: a-b=_ -1 ;
a-l1=1.a=

2, TloncrasbTe BMecTo @, b u © MPOU3BOJIbHBIC pAIIMOHAIBHBIE YUCIA U
npoBepbTe (POPMYIIBL:

a-(b-c)=(a-b)-c, mua mobeIx a, b, ce Q;
a-(b+c)=a-b+a-c, msmobsix a, b, ce Q;
a-(b—c)=a-b-a-c, i mobeix a, b, ce Q.



/¥ Bozpmume Ha 3amemk
K

CaoiicTBa YMHOKECHUSA PAUOHATBbHBIX YUCEJI

1° YMHOXKEHHE pallMOHAJIbHBIX YMCET KOMMYTATUBHO:
a-b=b-a, m mobex a, be Q.

2° YMHOX€HNE pallMOHAJIbHBIX YUCEIl ACCOLIMATUBHO:
a-(b-c)=(a-b)-c, mua mobeix a, b, ce Q.

3° Yucno 1 aBisieTcs HEUTPaIbHBIM 3JIEMEHTOM YMHOKEHHUS pAIIMOHATIbHBIX
yucen:
a-1=1.a=a, mst moboro ae Q.

4° YMHOXXEHHE PAIMOHAIIBHBIX YHUCENT TUCTPUOYTUBHO OTHOCHUTEIBHO
croxenus 1 Bbruntanus: a-(b+c)=a-b*a-c, mamoodsix a, b, ce Q.

U3 cBoiicTBa 4° cremyioT IpaBHiIa Brinecenue o0111ero MHOKHUTEIS
BBIHECEHHSI OOIIIEr0 MHOYKUTENIS 3a CKOOKHU b /_\b
1 PACKPBITUS CKOOOK. & ( ®+ ae

Tlpumendem PackpbITHE CKOOOK

e Beruncnmre palirOHAJIbHBIM CHOCO6OM, IIPUMCHHUB CBOICTBa YMHOKCHUS.

5 7 6, ) 3(4 8
a) "6 13 5 0) —2,7-0,54—-2,7-0,46; B) _2(5_5)
[Ipoananu3upyiite U 3aKOHUNTE BEIUUCIICHUS:
5 5.76_567_pmm7_ W

6 13 5 6 513 13

0) Bernocum oO1mumii MHOXKUTENb —2,7:
—-2,7-054-2,7-0,46=-2,7-(0,54+0,46) =-2,7- = -

B) PackpbpiBaeM CKOOKH:

BcesHnaiika npumeHsiet

CBOWCTBA YMHOXCHUS TS 2 2 o -t'r K
BBITIOJIHEHUS OBICTPBIX BBI- 3§ 5= (3'*' g) 5=15+2=17 T .
YHCIICHUIA: : .
12.15=12-(1+0,5) =12+ 6=18 |=k& @
[TompoOyiiTe u BbL: = il
5 Bceesnaiixa
2§ 6= ( + —) 6= + = .

- %
14.25=14-( + )=+ =



3.11. CreneHb pauuoHanNbLHOro Yucna c HatypanbHbIM
nokasarerniem

[ Y
b Benomnum
9
¥ Corpyasukam oxHoii GUPMBI IIPEUTOKIIN OPH-
THHAJIBHBINA METOJI OILIATHI TPYAA: 38 OJUH Yac pabOThI B
neHb — 2 nest. Kaxplit crienyonmii yac — orarta yasa-

uBaetcs. Kakoii Oyner qHeBHas oruiaTta COTpyaHuKa (up-
MBI, €CJTU OH IIpopadoTaeT 8 yacoB?

Pewenue:
2.2.2.2.2.2.2.2=28 =256 (71eeB).
Omeem: 256 JeeB.

Haiinure, kakyio cymMMy JEHEr MOTEpsieT COTPY/IHUK,
€CJIM OH yizieT ¢ pabOThl HA Yac paHbIIIE.

MOKa3aTelb CTEIEeHU Yumaem:.
28 < CTeneHb JIBa B BOCbMOIA CTEIICHH.
| —— OCHOBaHME CTEIEHU

(15)° =15-15-15=3375,
(?Tzzz 22 16

3 3333 8r
(-2 =(-2)-(-2)(-2)(-2)-(-2) =32

/
B & Bosomume Ha samemiy |
/

CreneHbl0 pallMOHAJIBLHOIO YHCJIA & C HATYPAIbHBIM ITOKA-
3aTteneM N, Ne N*, Ha3bIBACTCS IIPOU3BCACHUE N MHO-
JKATEIIEeN, KKl U3 KOTOPBIX PABEH a:

e

4

a"=a-a-a-..a al=a | a’=1
n pas acQ aeQ

- 0° — He umeer
e e

Ppr @T B  AA _"G:’_::;;“"' CMBbICTIA

Onpenenure 3HAK CTETICHU: ,
7
~ I’ , 9

(-173)* € 0;
1Y ., &
(—g) 0; ‘I (-0,03)° () 0.

e ChenaiiTe BBIBOJ




* PaccMoTtpute U 3amoaHuTe TaOIUILy:

OcuoBaunue |[[Toka3zarens| 3HaueHue

ITpousseaeHue Crenenb
CTENEHU | CTEeNeHU | CTEeleHU
(-0,2)-(-0,2)- (-0,2) (-0,2)° -0,2 3 —0,008
1111
3333
2

/
B & Bosomume tia samemiy |
/

=
B BBIPAXCHUAX 0e3 ckoOoK BO3BCACHHUCE B CTCIICHD SABJISACTCA

IMPUOPHUTCTHBIM.
BRI 2
—6%4{%+(—2%)::———u——+(———) =+ =
== ==

3.12. CpegHee apucpmeTnyeckoe

Uccredyem u y3raem

1|| YT0OBI COCTAaBUTH PACIOPSIIOK
nHs, Jlama 3amuceiBalia B TEUEHUE He-
JICITA BpeMsi, HEOOXOIUMOE TSI BBITIOJI-
HEeHMS JoMartiHei paboTel. CKOIBKO Bpe-
MEHH, B CpeIHEeM, B JieHb TpaTut [arra
Ha BBIITOJTHEHUE JOMAIITHEH paboThI?

Pewenue:

13+15+2+1,2+15
5
Omeem: 1,5 Jaca.

=15 (uaca).



YT100OBI OTBETUTH HA BOITPOC 3a/1a4¥, Mbl BBIYHUCIIUIIN CPCTHEC apI/I(l)MeTI/ILIeC'
KO€ 4uCCiI, JaHHBIX B Ta6HI/II_[C.

/E- Bozomume Ha 3amemK
~

Cpeanum apudMeTHYeCKHM PALMOHAJIBHBIX YUCENI &, &y, 8, ..., &,
Ha3bIBACTCS PE3yAbTAT ACJICHUS CYMMbI 3TUX YHCE]I HA YMCIIO CJIaraeMbIX:

+a,+a;+...+
o ~ATBTETAE,

2 Bcesnaiika 306pasui ¢ 1o-
MOLIbI0 TpaduKa U3MEHEHUE TEMIIe-
paTypsl Bo3ayxa B MyHurunuu Ku-
mH2Y 3a nepsble 10 gHel Mapra (cM.
pucyHnok). Kaxkoii, B cpennem, Obuia
TeMIiepaTypa Bo3ayxa 3a atu 10 nueir?

Pewenue:
i 1+ (-2)+(-)+1+0+3+24+2+5+4 _ )
Omeem:. °C.

-\""'\-u—-"—-\.\_-'f,..-r""'
PA-O6TA B APA I me =
3}5 a) Haiigure cpennee apudmernueckoe a,, uucen 2,7 u —1,3.

6) OtmeTbTe Ha uKcioBoit ocu Touku A(2, 7); B(—1, 3) u C(a,,).

B) ['me Ha oTpeske AB pacnonoxkena tTouka C? CaenaiiTe BBIBO/I.

Yn paXXHeHuda U 3agaydu

| JHIN
1. OrMeTbTe Ha uncIoBOi ocu Touku: A(2); B(-1,5); C(— 2%); D(g )

B . 1.43. 55 4l
2. 3anuimTe 4ncia, MpOTUBOIOI0XKHbBIE JaHHBIM: 5,1; —0,25; ~g 17, 2,7; —35.

3. Haiigure: a) —a, ecnmu ae {-31; 1%; -2,03; 0};

ol a4 29].
6) b, ecmu —be {— 6,2; 33, 01 _28}’
13. ! )
B) —(—C), eciu Ce {—15, -13 -252; 0}.



4. TlepeuepTute TaOIUIy W BIUIINATE B KAXKIYIO SUEHKY 3HAK €, €CJIM TOUYKA
MPUHAJIEKUT YKA3AaHHOMY MHOECTBY, WM 3HAK &, €CIIM TOYKA HE MpH-
HAUIEKUT 3TOMY MHOKECTBY:

1 7
35 | 1 | 21| 37 | 0 | -g7 (0003 f
N

Mm

z 7
Q, =
Q.
5. 3anuuuTe BCe LEble YMCa, PACIOI0KEHHbIE HA YHUCIOBOW OCU MEXAY
YUCIIAMH: 5 1 5 3
a) 3,7 u 5,1, 6) —0,135 u 1,02, B) —1§ u 1§, ) —Z u §
6. Haiigute Moysib uncna:
. 1. . 3. 7. 6
a 1,3 0) 1 B) —0,25; r) 15, 1) 9 e) 4
7. Haiinure |a|, ecnu:
Q) a=-23 6) a=s. B) a=-72; 1) 075
- 1y 48 - 7l ’ .
8. HailiguTe 3HaueHUE BBIPAXKEHUS:
a) |-7,2|+|34]; 6) |-17]-1-08]; B) |-16]-[-64];
51 ,13]. 5[ 13]. _ER]|-
F) _E-l-E’ ﬂ)‘ 6 20, e)| 56"0,7'
9. 3anumuTe JEeCITUYHOE YUCIO B BUJIE HECOKPATUMOM IpOOH:
a) 12,2, 0) 0,25; B) 0,05; r) —3,08;
1) 0,875; e) —0,48; x) —1,92; 3) 0,375.

10. 3amuiuure JeCITUYHOE YHCIIO B BUAE CMEIIAHHOTO YUCIIA!
a) 1,5; 0) -3,2; B) 5,25; r) —3,125; ) —7,005; e) 4,0125.

11 3aHI/IH_II/ITC I[p06b B BUJIE ACCATUYHOI'O YUcCiia.
3l 63 wni i i oL Hni
2’ 2 Y5 Uy ANy Gy Ko

. 5. 7.3.6.17.13
12. Jano MHOXecTBO: M = {8 12’ 25’11’ 50° 30}

a) Ompenenmute MHOXecTBO A, AC M, cocrosiiee u3 a1pooOeit, KOTophie
MOYKHO 3aITMCaTh B BUE HEMEPUOAUYECKOTO IECITUUHOTO YHCIIA.

0) 3anuinTe 3JIEMEHThI MHOXKeCTBAa A B BHJIE AECATUYHOIO YHCIIA.

B) Omnpenennte MHOXecTBO B, B M, cocrosiiee u3 apoOeit, KOTopble
MO’KHO 3aITMCaTh B BUAE MEPUOJTUYECKOTO NECATUYHOTO YUCIIA.



13.

14.

15.

16.

17.

18.

19.

F) 3anuImTe 3JeMEHThI MHOXKECTBa B B BHUJC IICPUOAUICCKOI'O JCCATUIHOI'O
quciia.
I[) OHpC,Z[eJ'II/ITe, KaKHe U3 BBICKA3bIBAHUI HNCTHUHHBI, a KaKUE JIOKHBI.

1) ANB={;
2 AUB=M. L'Ih

3arnojgHuTe TadIuUILy:

Yacruoe | Hecokpatumast npo6s | ecaruunoe uucio
5
10:6 = 1,6
> ®)
9:11
§ lq
9
135
CpaBHuTe yncia: 5 9
. . . > _2 _Y.
a-11 1,09; ﬁ/. ) 7 14"
8) 0,2 () 0,2011; < r) 2,67 () 2,(6).
Pacrionosxxute B mopsiike BO3pacTaHUs YKicia!
-4.9; 2%; 2,3, 4,901, — 2%; -2,6; 0.
Pacrionoxute B mopsizke yObIBaHUS Yricia:
- 3 14
-3,7; 0; 511; 35, 0,1(2); 0,12; 5125
Brimmmure takyio uugpy, 4ToOb! MOIYYUTh UCTUHHOE BbICKa3bIBAHUE!
a —202<-2,1 1, 0) —3,4/ 6>-3415;
B) -11,1]  <-11,18; r) -2/ ,09<-271

Me>1</1y KaKHMMHU ITOCJIEAOBATCIIbHBIMU LCJIBIMU YUCIIaMH HA

- ) 05/%/301;;
YKCIIOBOM OCH PACITOJIOKEHO YHCIIO:

3. _29. 99 3<31
a)511 6) ~243; B) -9,3; 3<4
r) 11— 1) 0,324; e) —0,12?

y‘{I/ITeJ'Ib 3aIicall Ha JOCKE HECKOJIbKO ITPUMEPOB
Ha CpaBHEHUE, HO HA IIEPEMEHE KTO-TO U3 YUEHUKOB
cTep HekoTopble Idpsl. Ha ypoke yunrens cka-
3aJ1, YTO JAHHBIEC YHCIIA MOXHO CPAaBHUTH, HE BOC-
cTaHaBiuBasi mpumepbl. CpaBHUTE:

a) 3,3 u-32 ; 0)-0,518 u —0,517 ;

B) —1, uQ; r)—, u e,




20.

21.

22.

23.

24,

25.

Broummte HCO6XO,I[I/IMBII>'I 3HAK CDAaBHCHMUS:

3 3. > I/
a |-16|C O 0) ‘—g g ﬁ/
B

B) 1,56 () |-156]; r) —0,09 () |-0,001]

bounr 373 *|

v = 15,23 xm/MyH v = 15,47 xm/MuH

a) /1o Kakoro paspsijia OKPYIJIMJIN CPEIHUE CKOPOCTU CaMOJICTOB, H300pa-
JKEHHBIX Ha PUCYHKE?

0) Haiinure cpeHue CKOPOCTH CaMOJIETOB B KM/U U OKPYIJIMTE IOJTydYeH-
HBIC PE3YJIbTATHI O IEITbIX.

Oxpyriure:

a) mo aecateix uncna: 3,46; —2,17; 0,052; —1,65; 2,(3).

0) o coThix urciaa: 25,729; —31,047; —0,171; 6,725; 4,3(6); 4,(36).

[TepeuepTute U 3amonHUTE TAOIUILY:

OxpyriaeHue yucia 10
Yucio
IICJIBIX JECATBIX COTBIX
2,365
-1,884
61,753 ﬁ
0,6(4) ys
2,(17)
Briummmre takyro mudpy, 4ToObI MOTYYUTh UCTUHHOE BBICKA3bIBAHUE!
8215 =21,6; 6)-3920 =-392; B)7L0/ =711, 1)-52 ~-53
Brerunciure:
a) —41+16; 6) 2,8—55; B) —2,3-14; r) 4-59;
3. 1.2 320, 5 3.
M 15710° ) ~2*5 ®) =750 Dl
1 1) 53 4.1 el 41 3 g9.
1) 312 (_6)’ K) 28 110, ) 54+18, M) 47 814,
2\ y3l_ql. 5_55. 13,27
H) — 2——(—33), o)39 112, 1) 28 36, D) 14+28.



26. BbITOIIHUTE BBIYHCIIE-
HUS T10 CXEME:

=]+ [@®]

\1,

+ -11,02

—
—

—
—

27. BoccTaHOBHTE LEMOYKY BBIYMCIICHUIA:

28. Breruucaure:

oo~ +106 O ~1,01 +057 —02

6)

»

29. Ko OpICTpee HaiIeT CTPOUKY, CTOJIOCH U AUATrOHAIb C YUCIIAMHU,
CyMMa KOTOPBIX paBHA yKa3aHHOMY YHCITy?

)

i 32| 15| 05
44 | 16 |47
11 | 43| 28

° [C1[1]_3
21 4 | 8
5[_1]3
8| 21| 4
3 5
4|8

30. Bpruncnure panioHaJIbHBIM CIIOCOOOM:

a) —3,72+5,26+ 2,72,

8) (0,39-10,56) +10,56;

2 (1 5)
6’5*(5‘@}
r) —3,78+9,84+1,78—-20,84.



31.

32.

33.

34.

35.

36.
37.

38.

PackpoiiTe ckoOKu 1 BBITIOJIHUTE JEHCTBUS:

a) —38-(-81+3)9); 0) 7,5+(-84-2));
7 3 1) 4 (1, 7))
") ‘5‘(12‘5)’ D ( 13*9)'
n) —8,76—(-3,25-10,76); e) —6,19+(-15+519);
w) ——= (- LL_5). g, > (3_13
20 20 6/ 28 18 (28 18 )
Boeruucnure:
a) —12-(-08); 6) —12,5-3,6: ) —5,6-(—%);
2 ( .2) (_5) _42.42
r) 5-(—17), n) 1,2 ( 8)’ e) 43 17.
b 3 1
epevepTUTE U 3aI10JI- a -3 | -03 | 05 3 —1Z f
HUTE TaOJIuUILy:
-0,2a
BBIMOTHUTE BBIYMCIIEHHS IO CXEME:
& [ 02 | x [ 5 | 6) _2| « &
= 3 7
S x4 T~
)« ) =
X _
<O o
| o
N o
Boruucnure:
a —24:08; 0) 8,4:(-0,42); B) —8,64:(-12);

N —4%:%; ) (—5%):(—1%); o) —0,78:(— 2%)

5
CKOJIBKO CTOUT 1 KI' ITIeYeHbs, €CIIA 3a 56 KT 3arutatioiu 52,5 mesa?

V nenymiku Banu ecth 5 ynbeB. Co Beex yibeB OH coOpan 182,5 kr mena.
CKOJIBKO KUJIOTPAMMOB M€/Ia B CPEIHEM coOpall JeIylKa ¢ OAHOIO YIIbs?

BeruncnuTe panmoHaIbHBIM CIIOCOOOM:
a) 0,4-356-(-2,5); 0) 0,2-(-12,51)-5;
B) 3,6-0,03+6,4-0,03; r) —12,3-0,054 + (-12,3) - 0,054.



39.

40.

41.

42.

43.

44.

45.

46.

Brrnecure O6HH/II>1 MHO’KHUTEIb 38 CKOOKHU 1 HaI>’IJII/ITe 3HAYCHUEC BBIPAXKCHUSA:
2 2\ 06 36,3( 1)
a) —§'0,4+(—§)'0,6, 6) 5 7+5 ( 7),
B) 2,7-19-3,7-19; r) 1L4-09-14-59.
3anuimuTe B BUJIC CTCIICHU.
B 5353 6) (-13)(-13)(-13);
3333 '

REGEE

HUcemunno nnn Jloswcno?

3 (2)°=(2D%  6) (53 =-GI% ) (—g) <0

r) (—1)2 >0; (-25)° < (-25)%; -I/ %‘I
5 ; n) :

Brraucnure:

2Y 8. 1Y .. 5Y 1. 5 3Y
(5 o(yn (3w 6

Haiinure cpeqnee apupmernueckoe Yncia

8 10,3 u 9,8; 6) 1% u 23,

7147
BhruncanTe cpeiHee apupMeTUYECKOE BAIIMX OLIEHOK 32 | ceMecTp yueOHOro
roga. OKpyIaMTe Pe3yabTaT 10 JECATHIX.

B) 3,8; 3,9; 4,3.

B nexabpe Poma 3ammaTiit 3a UCOIb30BaHHBIE MUHYTHI MOOMIIBHOTO Telle-
(ona 22 nes1, B ssuBape — 31 neif, B peBpaine — 20 neeB. CKOIBKO TUIATHUT B
CpelHeM B MecsIl 3a MUHYTHI Ha TenepoHe Poma? Okpyriaure OTBET A0
JIECSATHIX.

Ha nuarpamme npeacraBiieHbl
IIOJIyTOAOBBIE 3aTpaThl ceMbu  JICCB

CmupHOBBIX Ha uTaHue. CKoJb- 33)-88 B ]
KO B CpeOHEM B MECSL TPaTUT TT ]

" 1900 f--f-dmo R —
CEMbs Ha IIUTAHUE

1800 {--p==4------ —

MECAIL

SIHBAPh
MapT
arpeb
WIOHB

beBpab



) |
47.

48.

49,

50.

51.

52.

53.

54,

[TepeuepTute YNCIOBYIO OCH:

G L E A c@ F
K(=1) B

OrnpenenuTe U YKaKUTe Ha4aIo OTCUYeTa JAHHOM OCH, €IMHUYHBIN OTPE30K,
koopauHatel Touek G, L, E, A, B, F.

Hanb! uncna: 5,7, —7,3; —%; 7%; -0,02.
3armmmre:

a) MPOTUBOIIOI0KHBIC UM YHUCIIA;

0) oOpaTHBIC UM YHCIIA.

2. ap o 4 3.09. .1 o0
71 314a 21 1| 51 Ol 11’ 24! 3a751 4}
Onpenenute MHOXKecTBO A, AC M, ecru U3BeCTHO, UTO:

a Acz 6) AcN; B) AcQ’; r) AcQ,; n) AcQ..

3anummTe yncia B MOPAOKE BO3PACTAHUS UX MOI[y.]'IGfI:

-3,5; 0; —%; 0,7, -0,007; 1,3.

Ha uuciioBoit ocu oTMeueHs! yucia: a, b, cu d.

Hano muoxectBo: M = {— 4

ac 0 db

BrmimTe cCOOTBETCTBYIOIIMI 3HAK CPABHEHHUS:

: ) ) . . >
bt d ci d al ¢ al b di 0 =
—alhc al)o; b d; b0 00 -a =

HaiimuTe paroHanbHOE YUCITO &, €CJIM U3BECTHO, UTO:

_a1 _5. A
3 |al=31 6) lal=o3: » a0,
r) |al=2,(3); ) IaI:—l%; e) |a]=0,99.
OTMeTbTe HA YUCTIOBON OCH YMCIIA, MOAYJIM KOTOPBIX:

. 1 1
a) 2151 6) 2’ B) 34
3aHI/ILHI/ITC qyuciia B BUEC HepI/IOI[I/ILICCKOFO JACCATUYHOTI'O qyucJa.

43 . 37, 8. 2

3 117 ©) 18’ B) 275’ r) 93



55.

56.

57.

58.

59.

60.

61.

62.

63.

Brmmmire Takoe qUucCio, YTOOBI TIOJIYYUTh HCTUHHOC BBICKA3bIBAHNC.

a)—=2< <2 0) 0,86 < <0862, B)14< <15;
: 2 2. 21 21
r) =3,19< <-3,18; 1) 5< < 3 e) 2< < 7

I[aHbI MHO>ECTBA.

24 5
= — <x< = - —
A={x|xe Z,-12<x<37tu B {X|XE Z, 11<x<13}.

Haiigure: a) A B; 6) AUB.
Pacrnionoxmure uncia B MOpsIKE BO3PACTAHUS:
0,466; 7. 0,4(63); 0,4637; 0,(46).

15’
Cpasuure uncna: @) 0,(545) %_; -
6) _25 -2,(212); . ﬁ{l
B) — 7% —7.(72).

HUcemunno vmm Jloowcno?
a) Ecm a>2, to a>0, ae Q.
1/% 6) Ecmn a< 3, To a<0, ae Q.
B) Ecim a>-10, to a<0, ae Q.
r) Ecmm —32<a<-01 10 a<0, ae Q.

JU1st JTO)KHBIX BBICKA3BIBAHUM MPUBEIUTE IO OJHOMY MPUMEPY, MOKA3bI-
BAIOIIIEMY, YTO BBICKa3bIBAHUE HE UCTUHHO.

2
3anummre KaXXa0€ U3 4uceil ——- U —7,8 B BUJIC CYMMBI.

3
a) IByX OTpULIATEIbHBIX YHCET, 0) urceln ¢ pa3HbIMHU 3HAKAMHU.

Brruucnure, IEepEBEIs CiIaracMbIC B JACCATHYHBIC YUCIIA.

1 goss & 34035  u _439:42: 15
a — 25 —-0,254, 0) i 0,35, B) —4,39+4 3 r) 5 11.
[ToncraBpTe BMECTO 3HaK TUTIOC (+) Wi MHUHYC (=), YTOOBI TIOJYyYUTh

UCTHUHHOE BbBICKA3bIBAHUE.
~ o 2 8\._2
a) ( +409) + (Y37 =28 6) ( 7)+( 21)_ 5

Brmmmmre NPOIIYHICHHOC ClIaracMoc, YTOOBI OJIY4YUTb UCTUHHOC BbICKA-
3bIBAHUE:

a —23+(-7,7)+ =0, 0) %+(—§)+ =0.

8
PauvoHanbHble Yncna



64.

65.

66.

67.

68.

69.

70.

71.

HaiimuTe 3HaueHNe BBIpAXKEHUS, €CITM U3BECTHO, YTO a=-3,2 u b=18:
a) a+b; 0) |a|+b; B) a+|b]|; r) |a+b]; n) |al+|b].

CpaBHuTe 3HAUeHMs BbIpaKeHuit |a |+ |b| u |a+Db|, ecmu:
8 a=-28 b=13  G)a=-,, b=-3;  B)a=71b=48
Kakumu momkHbl 06Tk uncia au b, utobsr |a+b|=|a|+|b]|?

Hcnonp3ys uncioByro ock, HAWIUTE paccTosiHUEe Mexay Toukamu A u B,
ecIu:

8 A(-37), B(-28);  ©) A{%) B(—Zio); 5) A(-0.3), B(7.).
BbIunciure paioHaabHbIM CIOCOOOM:
7 11 9 17. 5 3 5 6

) + 0) _31_1+1§+2§_41_1;

B) —123+214+7,38-577+162;, r)—-939+0,74-10,61+ 3,26+ 6,25.

PackpoiiTe ckoOKu 1 BBITIOJHUTE ACHCTBUS:

5 3) 4 5 2 5)
a) (—354‘7,6)—(10,8—82), 6) —(5§—GE)+(—3§—§),

(o2 zed) oD

Msrus qucen?
5+§:5§; 35+14=35.14  3+15=3.15.

Haiinure apyrue nmapel TaKUX YUCEIL.

BeraecuTe 001Mid MHOXKHUTEIB 32 CKOOKH M HAMINTE 3HAUCHUE BBIPAKCHUS:

: 19279 ) (L12).04.
a) —4,8-89+89(-5,2); 6) Lz( 713) (-12)-273;
3,4 3).41. _393.710 5,3
B) —27-2§+(—27)-4§, 1) ~323- 735 +275(-323).

JIBa MypaBbsi niepeaBUTraroTcs 1o uuciaoBoi ocu. [lepBrIit Mypaseil mpo-
e paccrosiHue ot Touku A(—7,2) no Touku B(2,8) 3a 5 cexyHna, a BTopoi
mypaBeii — oT Touku C(—10,1) no touku D(—4,1) 3a 2 cexynanl. Kakoii
MypaBel ABUTAIICS C OOJIBIICH CKOPOCTHIO?

1 >\\ 1 1 1
C A D B




72. BplnmoaHUTE NEWCTBUS

1,2 3). 3 55)( 22) 2 5.2
@(—35—25)-(—32), 6)(55—7f).(—3§), B) 18- 5+18:5.

73. Halinute 3HaueHUEe BbIpaKEHUS
2 1Y,
a) 6,75—4,5-1§)-(—l§),
5 13Y ( .13).
6) _E_%) '(‘15)'

) —%{—25}(—&2)) (12

74. B mIKOJIBHOW CEKIMU IO BoOJIeboy AByM uUrpokam mno 11 ner, Tpem — 1o
12 netr u onHomy urpoky 14 ser. Kakoi cpegHuii BO3pacT UTPOKOB BOJIEH-
OOJIbHOM CeKLIUU ?

75. Macca 4deTbIpex LBIIUISIT paBHA 5,5 Kr, a IIECTH —

7,4 xr. Haiinute cpegHuii BeC OHOTO IBITUICHKA. N

76. Cpennuit Bo3pact 11 urpokoB ¢yTOonbpHOM KoMaHAbl 22 rofa. Bo Bpems
MaT4a OJUH U3 UTPOKOB ObLI yaaseH c rnois. [locne atoro cpeanuii Bozpact
OCTaBIIMXCS UTPOKOB cHMU3UICS 10 21 roga. CKONBKO JIET BBIOBIBLIEMY
UTPOKY?

77. 3Has, uTo a u b — parnronaapHbIC YKCIA, ONMPEAETUTE HCTHHHOCTHOE 3HAYE-

HUE BBICKA3bIBAHMIA:
a) Ecm a=Db, To |a|=]|Db]|. -|/||
6) Ecu |a|=|b|, To a=h. }I
B) Ecim a=-b, To |a|=|b].
r) Eciu a=b, 1o |a|=h

78. Brimiure Takoe YucIo, YTOOBI TOTYYUTh UICTUHHOE BhICKA3bIBAHUE!

1 1. 1 1
a)§< <3 0) 1< <3

79. Banmmmre Belpaxenue a+b—c—d B Buge:
a) cymMBl, Tie a+b — nepBoe criaraemoe;
0) pasnocry, rae a+b — ymensinaemoe.



80. U3BecTHO, 4TO @, b, C — HEHyIEBBIC OTPHUIIATEIBHBIC PAIIMOHAIBHBIEC YKCITA.
Kaxum Oyer 3Hak 3HaueHus Beipaxkenuss ab—100c?

81. YacrHoe aByX umcen paBHO —1. Uemy paBHaA cymMMa 3TUX YMUCEN?

82. Brmimre HEOOXOOUMBIE YUCTIA: 0,09
V1,
a X a
PN PN
b | x| 02 3% x| c

83. Pacnonoxure B HOPsAKE BO3PACTAHUS 3HAUEHUSI BBIPAKEHUIA:

3 2. 3. 2. 1 2. I 0. 1 3_ 1YV
(g) , (—1) , (—0,4) , (— ZE) , (Sﬂ , (—25) , —2§ .

84, quy PaBHO MUHMMAaJIbHOC 3HAYCHNE BBIPAKCHUS:

a) (a-05)°-7,2 6) 4,3+ (x+11)*?

85. CeMb THOMOB CHJISIT BOKPYT KocTpa. M3BecTHO,
YTO POCT KaX/J0T0 THOMA PaBEH CpeAHeMY apud-
METHYECKOMY POCTOB JIBYX THOMOB, CHJISIIIIUX
psom. Jlokakure, 4TO BCce THOMbBI OJJTHOTO POCTA.

86. B 6ackerbonpHOM kKoMaHAe 5 uenoBek. Ix cpeanuii poct 2,04 m. [Tocne Toro
KaK OJHOTO 4JIeHA KOMAaH[Ibl 3aMEHWIN HOBBIM UTPOKOM, CPEIHUI POCT
UIPOKOB KOMaHAbI BbIpoc 10 2,08 M. Kakoil pocT y HOBOro UrpoKa, eciiu
POCT BBIOBIBIIIETO paBEH CpeaHEMY apu(PMEeTHIEeCKOMY POCTOB MTPOKOB
KOMAaH/Ibl ?

87. B Crpane JlununytoB ['yuBep BbIIIE JIMIIAITY-
Tta B 12 pa3, a B Ctpane Benukanos ['ymmsep
HIDKe BeJliKaHa B 12 pa3. MOXHO JIM yTBEPKIaTh,
4yTo pocT ['yiimBepa paBeH cpeaHeMy apudme-
TUYECKOMY POCTOB JIMJIMITyTa U BeJIMKaHa?




84 PelweHne ypaBHEHUN Ha MHOXecTBe Q

Uccaedyem u yaHaem

1" Tpu cropons! yetbipexyroiapbuuka ABCD kon- C
TPYSHTHBI, a JUIMHA YETBEPTON CTOPOHBI 2,3 cM. Uemy xem
paBHA JUIMHA KAKIOM U3 KOHIPYIHTHBIX CTOPOH, €CIIU B 23cm
MEPUMETP YEThIPEXYrOJIbHUKA 8 cM?
Pewenue: X M D
X cM

A

AB=BC=AD =X cwm,
P=(3x+23) cMm.
| 3X+2,3=8 |=— ypasnenne

HECU3BECTHOC
HEU3BCCTHOC
ciraracMoc CyMMa

YT100bl HAWTH HEU3BECTHOE cllarae-

+ 2,3 = — MO€, HaJI0 U3 CyMMBI BBIUECTH U3BECT-

HOC€ ciiaracmMoc.

3x=8-23

: mp | UTOOBI HAWTH HEU3BECTHBIMH

MHOHUTEIb, HAJ0 MPOU3BEJIe-
HEW3BECTHBIN TMponsBe/ieHre | HHUC Pa3[IeInuTh Ha U3BECTHbIN

MHOXUTCIIb MHOXUTCIIb.
X=57:3
X=19 (cm).

Omeem: 1,9 cMm.

2, Pemmre Ha MHOXecTBe Q ypaBHeHNE!

| 1.4, 7.
a 2-(05x+1)=-7,2 0) §X+EX—30,
B) —%:x:%, x#0; 1) (3x-18):2,4=3.2.



Paccmompume u donuwume

Pewenue:

. S 1.4, _7 BeiHocuMm
a 2 (O,5x+12_ 7,2 0) 5x+15x_ 30 oGt
HEU3BECTHBIM IIPOU3BEACHUE
MHOKUTEITb x. l_'_ 4\_ 7 MHOXUTEIb
05x+1=-72:1"" 5 15) 30 3a CKOOKY.
05x+1= [0 7
He1|/13136011|-roe IcyMMa I X - = 30
cjraracMoe
05x= 1 x=-:.
il o -
HEU3BECTHBIM  IIPOU3BCACHUC - :
MHOXUTEIIb : :
x=[nos x=[
X= \
Omeem:S={ }. Omsem: S= {.}'
LY L L~ HEU3BECTHOC [T YAaCTHOC
JIeJIMMOe  IeTIUTENb  JacTHOE TemaMoe
21 3x-18=-32-24
X= —§ . § & - |1,_8, = -
HEU3BECTHOC BBIUMTA- PA3HOCTH
X=— g . YMEHBIIAEMOE  €MOC
3 =1 +18
- 3=
N x=Im®s
Omeem: S= {.}. x=
Omeem: S= { .
ynpa)KHEHMﬂ n 3agayum
N
1. Pemmre Ha MHOXecTBe Q ypaBHEHHE:
2. e 3\ 1o 1, A
a) 3X—46, 0) X ( 4)_18, B) 1 5X—0,5,
1 _ 1 1 _2. oy _ _opa
r)gx—LB—l 1) 3x+2_3, e) 5—-2x=-2,6;
x) 3,6:x=12; 3) 2,3X+1,2x=7.



1
2. SIBnsieTcsl I UUCTIO - PEUIEHUEM YPABHEHUS:

2
a) 15+x=2 0) 2x—3=-2,
1), 1
B)(2X+3)J4 3 r) 7,2: X=3,6"
3. Pemure Ha MHOXKeCTBE Q ypaBHEHUE M BBITIOJIHUTE TIPOBEPKY:
a) 0,47x—0.14x = 1,65, 5) (4x—1):3:—%;
5) gx—%x:Z; r) —3.(2—15x) = 6.

4. CocTaBbTe U pelIuTe YpaBHEHHE 110 JAaHHBIM 33/1a4U:
a) Mama 3amymala 4ucio, nmpudaBuwia K Hemy 2,7 u moiryumia 12,3. Kakoe
yrcio 3aaymana ama? 2
0) AHs 3aJymMaia 4rciIo, MojAeIuIa ero Ha 6 u moyryunia ~3 Kaxoe uncio
3aaymana AHS?

5. IlepeuepTuTe U 3aMOIHUTE TAOIUILLY:

-3 | 2 | .1 | o 1 2?
X

HE(]
6. CocTaBbTe M pelInTE 3aJa4y MO JaHHBIM PUCYHKA!
3 XM XM ) 154
S —— — ——— -
32m X X+ 3
B) r) 8 nees
X CTpaHull

N

2X CTpaHMI]

270 cTtpaHul 15,5 nes

. nD
7. BepeBky nimuHOM 36 M pa3pes3alii Ha ABe yacTu. JlJinHa OgHOro OTpe3Ka Ha

nonmMeTpa 6ombliie Apyroro. Halanre AnmnHy KaxaI0ro oTpesKa.



8. Mama u Jlena Bmecte coOpanu 24,6 kr Kiyo-
HUKH. CKOJbKO KMUJIOTPAMMOB KIIYOHUKH
coOpana kaxjaas U3 JAeBOoUYeK, ecau Maima
cobpana Ha 4,6 xr MeHbIe JIeHbI?

9. 3aTeneBuzop u CD- meitep 3amatuiu 5076 neeB. Cxonbko crout CD- mutetiep,
ecni oH Ha 950 jieeB JenieBe TeneBuzopa?

1 .
10. IlepumeTrp kBagpara Ha 22 M Oouble JUIMHBI ero ctoponbl. Haitaure
IUIOIIA/Ib KBAIpaTa.

11. depMmep npomaBal Ha PbIHKE roroumapsl U cnankuid nepet. Llena roroma-
POB B J1Ba pa3a 0osblIe LeHbI caagkoro nepua. CKolbKO CTOUT KUJIOTpaMM
rOroumaposB, €ClIu 3a MPOJAHHbIE 52 KT
roromapoB U 76,5 Kr ciaajkoro mepia
dbepmep Bripyumn 1083 nes?

2
12. Tlers mpoexan © TOPKH Ha HOTaXx, a 1o-

TOM ymnaj u eme 8,4 M mpoexaJjl Ha CITMHE.

Yemy paBHa JyIMHA TOPKU?

13. Yuamuecs exXeTHEBHO CISIUIN 3a TEMIIEpATypoi Bo3ayxa B iepro ¢ 15 rmo
19 anpens. OHM YCTAaHOBUJIM, YTO B CPEIHEM TeMIlepaTypa BO31ayXa B 3TH
mHu Obuta 17,5°C. Kakoii Obuta Temnepatypa Bo3ayxa 15 ampens u 19 anpers,
€ClIN e)XEIHEBHO OHa IMoBbImaiach Ha 1,5°C?

SB)) sABAY - AN YEM MOHe

14. Manenbkuit Myk u Koponesckuit Ckopoxoa copes-
HOBAJIMCh B Oere Ha Aopoxke anuHoi 30 kM, KoTopas
npoxojamwia BOKpyr 6omibmoro ayra. [To ycioBusm

COCTA3aHUSl BBIUTPAET TOT, KTO

OOTOHUT APYyroro, mpoOexaB Ha

oIMH Kpyr Oosbiie. Ckopoxon

npoberaetr kpyr 3a 10 MmunHyT, a

Manenbpkuit Myk — 3a 6 MunyT. O6a CTapTyIOT OJTHO-

BPEMEHHO U3 OJJHOTO U TOTO K€ MECTA.

Yepes ckosibko MUHYT Manenbkuit Myk nooeaut?




.........................m-..

10.
11.
12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

NN
AW

JadaHuf OAd OCMuICACHUSA

Yro HazweiBaetcs Apoowro? Kakoe 4yncio Ha3bIBaeTCs CMEIIaHHBIM ?
Kakwue Buzbl npo0eit Bol 3HaeTe? Kakue gpoOu Ha3bIBAIOTCS paBHBIMU ?
B uem 3akirouaercss OCHOBHOE CBOMCTBO ApoOn?YUTO 3HAUUT COKPATUTH
TpoOB?

Yro Hazo caenaTh, UTOOBI BBIACIUTH LETYIO 4aCTh U3 IpOoOU?
[TpuBenure npumepsl.

Kak crnoxuth gpobu ¢ OAMHAKOBBIMHU 3HAMEHATEISIMU? A C pa3HBIMHU
3HAMEHATEJISIMU ?

Kaxk cimoxuth cMelangble ynucina?

UYro ob1miero y 1ecTBUS guiuumariue Opooeil N NENCTBUS Cl0dceHUe Opo-
oeii? OGOCHYHTE OTBET.

Kak BBITOJIHUTH YMHOXEHHE ABYX IP00Oeii? A TBYX CMEIIAHHBIX YUCET?

Ectb mn y yuca 0 uncio, emy obpatHoe?Kakoe uncio o6paTHO caMoMy
cebe?

Kax naiftu 1pobs oT uncna?

Kax HaifTu 4ncio no JaHHOMY 3HAYEHUIO €ro Jpoou?

N3 kakux yacrteil COCTOUT AECATUYHOE YUCIIO?

Kak cpaBHUBAIOT 1Ba JECATUYHBIX YHUCIIA?

Kak BbITIONHSIETCS CII0KEHUE TeCATUIHBIX Yrcen? A BeIYMTaHuE?

Kak BbIMONHSIETCS YMHOXKEHUE JIECATUYHBIX uncen? Bo3Benenue B
CTEMEeHb C HATYPaJIbHBIM ITOKa3aTeIeM?

Kakue Buabl mepuoanvecKux AeCITUYHBIX YMCENT Bbl 3HAaeTe?
[TpuBeauTe mpuMepsI.

[MpuBenuTe mpuMepbl TPUMEHEHHS ACCITHUHBIX UMCEN M3 Pa3HBIX
obuacreit: puzuku, OUOIOTUH, reorpaduu, ICTOPUHU, IKOHOMUKHU U T. 1.

Kax o6patuth nepuoandeckoe IeCITUIHOE YUCIIO B APOOHL?
O6mbscaute BRmouenne Nc Z c Q.

Kaxwue cBoiicTBa MOTyJIsl pallMOHAJIBHOTO YKCIIa BBl 3HaeTe?
Kakue Bubl 3anuceil palimoHaaIbHbIX YUCET Bbl 3HAETE?

Kax BbIIONHSIETCS Cl10kKEHUE palMOHaIbHBIX yncen? Belunranue?
A ymHoxeHue? Jlenenre? A BO3BeJCHHE B CTENCHb C HATYPaJbHBIM
moxazareiaemM?

. Kakue cBoiicTBa eHCTBUI pallMOHATIBHBIX YMCEIT Bbl 3HAETE?
. Kak Bpruncnsiercs cpeanee apupmMeTH4eckoe ynucesn?




Wm0

25. TlpuBenute U3 NOBCEIHEBHON KU3HU TPUMEPHI IPUMEHEHUS CPETHETO
apu(pMETUIECKOTO.

B BBIYHMCJICHUAX C palliOHAaJIbHBIMU YUCIIaMM?

27. YTO 3HAUUT PELIUTh yPABHEHHE HA MHOXKECTBE Q?

-

]

]

]

]
26. KaxoB MOPSIOK BBITIOJHEHMS IEUCTBUI 1 KAKOBA 3HAYMMOCTh CKOOOK |

\

||

L}

o

yﬂpa)KHeHI/ISI n 3agayvym Ha NOBTOpPeHune

71,5 15 3. 3,2
. Beruncnure: @) 12+ 18’ 0 6 B) 14+ o1
3_2. 1. 1,115 9 (1,1
r) 17—§, 1) 4,32—25, e) 18+( 115); x) 0 (5+4).
. Beruucinure:
1.1, 1,1, .5 1. 12(_26
3 1525 0) 2333 B =592 D3 ( 27)
8 1. 9. _a8) .l 7. .
. Haliiure 3HaueHune BbIpaKeHUSI:
1 1 7\. _ _ § _ _ g
a) 35 —|-35]|+ —25‘— 3/ 0) |-6,4| ‘8 +|-0,625]| ‘ 5 ‘

. Bo aBope pociio 70 po3 U3 KOTOPOBIX OBbUIN KpacHOro 1Beta. CKOJIbKO

' 14
PO3 KPacHOTO IIBETA POCIIO BO IBOpE?
. 12 yuenukoB u3 6 , A" kiacca 3aHuMarorcs cnopToM. CKOJIBKO yUYEHUKOB

y4aTcs B 9TOM KJIacCe, €CJIN TC, KTO 3daHUMACTCS CIIOPTOM, COCTABIIAAIOT 5 OT

YUYEHUKOB BCEro kjacca? 8

. Brinmure qucia, IITO6I:.I IOJIYyYUTb UICTUHHOC BbICKA3bIBAHUC:
a) 10,07 =5 0) -0,8 =5,6; B) 0,2: = 4;
r)—6,1- =183, ) -4,06: =-0,203; e) -5,3=-6,413.

. PacronoxuB B mopsake BO3pACTaHUS YUCIA, BBl y3HAeTe (haMUIIUIO aBTOpa
CIIEYIOLIUX CIIOB: ,, HUKTO HEe HAyYMiICs AyMAaTh, YNTasl 4y KUE MbICTIU. MOXKHO
HAY4YUTHCS IyMaTh, TOJIBKO yMasi CAaMOCTOSTEIIbHO" .

101 5 > 2 2Y (1Y
1@ 0 04 MB @D 3 ( 3 ( 3)
K M v € C E H 1




) |

8. Brruucimre palOHAJIbHBIM CITOCOOOM:

3.3,,3.3 ,1.3.
Vglsts gl s

15,5
6) 45-3+33"

9]11

1 23).22 (1s.23)
0 (11-2)2(0s:53)2

10. Ha nTunedabpuke BpIpalllMBAIOT Kyp, YTOK U UH-

8
9. Haiinure 3HaYeHUE BBIpAKCHUS: &) (16,5— 1BZ ) 6 + 2,2(E _1 )+ 3£ :

AW

nrokoB. KonnuectBo yTok cocrasisier 0,42 komnu-

4eCTBa BCEX IITHUIL, 4 KOJIMYCCTBO MHAIOKOB — 5

28
KOJIMYCCTBA BCEX YTOK. CKOJIBKO BCETO IITHUII HA 3TOU

nrutiepabpuke, eciii UHIIOKOB 547

11. JIuct xapTOHA MPSIMOYTOJIBHOU (POpMBI,
JuiMHa KoToporo 41,3 cM, HaJ o pa3pe3aThb
Ha JIBa IPSIMOYTOJIbHUKA PABHOW IIMPUHBI
TaK, 4YTOObI JJIMHA OJJTHOT'O U3 IPSIMOYTOJIb-

HUKOB Obli1a Ha 3,7 CM OOJIbIIE TUHBI IPY- \
roro. Kakoii OyeT jummHa KaKaoro 13 mpsi- 5
MOYT'OJIbHUKOB? d b

HEEN

12. Pemmre Ha MHOXeCTBe Q ypaBHeHUE:
a) |x|-13=12 6) 15 —|x|=-9; B) |[X|+37=T7,
r) | x+13|=2; ) | x—016|=0,16; e) |2,6—x|=51.

#&)) spBAy . AN YEM MOHE

13. Typuct npoxoauT pac-
CTOSIHUE OT IMyHKTa A
1o nmyHkta B u oOpart-
HO 32 34 41 MuH.
Hopora (cM. pUCyHOK)
OT MyHKTa A 10 MyHK-
Ta B cocTouT M3 Tpex wacrel: MOABEM, PABHUHHBIA Y4aCTOK U CITYCK.
CxopocTh TypHcTa Ha nogbeMe — 4 km/4, Ha paBHUHE — 5 KM/4, a Ha cryc-
ke — 6 km/u. Paccrositaue mexy mynkramu A u B cocrasmsier 9 kM.
KakoBo paccrostaue mexay nyakramu C u D?

B



UtoroBbin TecT pabomor. 45 MARYT

| BapuaHT

1. Janbl yucna:
23 2. _12511: 25 2,(3): - 2.
5 4 5

a) BruiuTte oMH M3 3HAKOB CpaB-
HeHus (<, =, >), 4TOOBI MOJyUEHHOE
BBICKA3bIBAHUE OBUIO UCTUHHBIM

23() 2,3).

0) BeimummTe MpOTHBOIOIOXKHBIC
YHUCIAa.

B) BeimuimuTe B3aUMHO OOpaTHBIC
yuciIa 1 00OCHYHTE OTBET.

r) Haiigure cpemtee apudmernyec-

KO€ YHCEIT. %; -125; 25.

~ i~ H- -

2. BBIHOJ'IHI/ITe JCUCTBUS:

7 11 7.
a) 6 +112 0) _E L

5) 8. 5.1
3. B tpeyroinb- A
Huke ABC
JUTMHA CTO-

poubl AB
pasua B C

72,6 M U COCTaBJISIET 3 IUIMHEL CTO-
ponsr AC.

a) Haiinure mmmay ctoponsr AC. 3
0) 3Has, 4TO MEepUMETp TPEyroNbHu- 4
ka ABC pasen 300 M, HaiiiuTe JJIMHY I
cropoHnbl BC.

B) Tpu HOBBIX TOMa PACIIOJIOKEHBI B 4
BepmnHax TpeyrojpHuka ABC. K
nmomy B BepmnHe C MPOBEICH HHTEP-
HeT. TpeOyeTcst MPOI0KUTE Kabelb

ot ngoMma B BepumiuHe C K JOMaMm B
BepminHax 4 u B. CymecTByeT aBa
npoekTa: 1) mo orpeskam CB u CA;

2) o otpeskam CA u AB. Kaxoii npo-

eKT 0osee BHITOAHBIN? CKOIBKO MET-

pOB Kabenst MOXHO COKOHOMHTH?

Bpema evinoanenua

Il BapmanTt

. Jaubl yncna:

36; g; 2,75, —2%; 16; 3,(6); 1.3,

a) BrumiuTe onMH M3 3HAKOB CpaB-
HeHUs (<, =, >), YTOOBI MOJyUYECHHOE
BBICKA3bIBAHUE OBUIO UCTUHHBIM:

36 () 3,6).

6) BeImuimmTe MpOTHBOIOIOKHBIC
YHCcTa.

B) BeImumuTe B3amMHO OOpaTHBIC
yuciaa U 0OOCHYHTE OTBET.

r) Hailigure cpennee apudmernyec-

KO€ YHCEIT: —2%; 16; 1,3.

. BeIimosnuTe nenictBus:

7 5.
16" 24’

g 2(.5) U7
3B\ 6/ 'l

8 ,4. B
a) 1§+3E’ 0)

. B uerwipexyrons- C

Huke ABCD D
JUIMHA CTOPOHBI
AB paBHa 2,1 kM

W COCTaBIISIET — B

JUIMHBI CTO-
pounbl AD. A
a) Haiinure mmuay ctoponsr AD.

0) 3uas, uro BC = 1,8 kM, a mepumeTp
YETBIPEXYTOJIbHUKA paBeH 7,55 kM,
Haiigure nymuny croponst CD.

B) oM AHU HaXOIUTCS B BEPIIHMHE
A uetslpexyroasHuka ABCD, a mixo-
na — B BepmuHe C. Ot moma AHU 10
LIKOJIBI MOXKHO JJO€XaTh ABYMsI TPOJI-
neiOycHbBIMU Mapuipytamu: 1) oT
OCTaHOBKH B IYHKTEe 4 10 B u oT B
1o C; 2) oT A 1O OCTAHOBKH B ITyHKTE
D u or D no C. Kakoil mapmipyT
KOpPOYE U HA CKOJIBKO KHJIOMETPOB?

Cxema ONCHUBAHHUA TeCTa

Ouenka 10 9 8 7

5 4 3 2 1

Cymma Oannos| 27-26 | 25-24 | 23-21 | 20-17

16-12| 118 | 76 | 54 | 3-2 | 10




OTHOLUEHMUA
M NPONOPLM




§1 OTHOLWeHusA

.
1|| JL1st IpUTOTOBIIEHUST BAPEHBbSI U3 UEPHON CMOPOIMHBI
Ha 9 KT CBeXel siroApl MpuxoauTcs 7,5 Kr caxapa.
a) UeMy paBHO 3Hau€HUE OTHOIICHUS KOJIMYECTBA SITOJl

K KOJIMYECTBY caxapa?
6) CxobKO caxapa MoHaaI00uTes it 12 KT CBeXKUX ST0/17?

Pewenue: OrHorueHvie

a) 9 ’

Uenst otHotenns — | == | = 1,2 <——— 3uauenue oTHOLIEHNS
\ 7’5

0) ITycTh X — HEOOXOIUMOE KOIMUECTBO caxapa.

Torna % =1,2. Caenosarenpro, X=12:1,2=10 (kr).

Omeem: @) 1,2; 0) 10 kr.

e Uemy OymeT paBHO 3HAUCHUE OTHOIICHHUS, KOTOPOE TIOJIYUUTCS MTPH YMHO-

9
JKEHUU Ka’XKJIOT'O WieHA OTHOIIEHUSI — — Ha 37

b 7,5

a
¢ Boipaxenue —, rae & u b — panmoHanbHelie uncia, b # 0, HaspBaeTcs

b

OTHOIICHHUEM.

a .
¢ 3HayeHHeM OTHOLIEHHUsI — SIBIISICTCS pe3yabTaT AeJICHUs a. b.

b

¢ /IBa OTHOILIEHHUS PABHbI, ECIIM NX 3HAYECHUS] PABHBI.

¢ OcHOBHOe CBOWCTBO OTHOIIEHHS: KAXXIbI YJIEH OTHOIICHUS MOXHO
YMHOXUTb Ha OJHO U TO K€ HEHYJIEBOE HATYPAJIbHOE YUCIIO.

¢ CoxpaTuTb OTHOLIEHHE HA HEHYJIEBOE YMCIIO, 3HAUUT, PA3AEIUTh Kaxk-
JIbII WJIEH OTHOIIIEHUS HA OJHO M TO K€ HEHYJIEBOE HATYPaJIbHOE YHUCIIO.

¢ [IpumeHeHne OCHOBHOT'O CBOMCTBA WJIM COKPAILIEHUE OTHOLLEHUS HE Me-
HSIET €r0 3HAYEHUS.

.a b
3ameuanue. Tlapa oTHOIIECHUI b rme ae Q, b, ce Q", moxer ObITH
3anucaHa Kpatko: a: b: ¢. B atom ciryyae roopst, uto uncia a, b u C oTHocsaTCs
kak a:b:c.

o Ucemunno wna Jlooweno? '//
a) JIro6ast ApoOb — 3TO OTHOIIIECHUE. 7

6) JIroOoe oTHOIIEHHE — 3TO APOOH.



%amevaem u nodcHaem

2% N3 1,5457 Tonus! pyasl nonydaercs 188,5 kr meau. Uemy paBHO 3HAUEHUE
OTHOIIEHUSI KOJIMYECTBA PYAbl K KOJIMUECTBY MOTyYEHHON MeIn?

Pewenue: jo —————
1545,7 / ¢
—— =82 15457, _
188,5 / /1= 1545, 7kr
Omeem:. 8,2.
/,

/=- Bozomume Ha 3amemk

" Eciu snavenus JABYX BEJIMYUH BBIPAKEHBI PA3HBIMU €AVMHULIAMU U3MeE-
peHus, TO [JId HAXOXIECHUS 3HAYEHMS UX OTHOILIEHUs HAI0 IpeaBapu-
TEJIBbHO IEPEUTU K OAHOM €AUHULIE U3MEPEHUS.

 HaiimuTe 3HaYCHNUE OTHOIIICHHUSL:
a) 120 m u 800 cwm; 6) 600 xr u 300 T; B) 2 160 MuH 1 12 4.

7

[§

i Denomnum

~

7

s

3 PaccMoTpHTE PUCYHOK H ONPENEIINTE, KAKOI U3 APATOLECHHBIX METAIIOB
TsDKeIee: 30J10TO Win cepedpo (00a ciauTka umeroT popMy Kydboua).

3onomo Cepebpo

L=5cm L=5cm

[=2cMm [=2cMm

h=1cm h=2cMm
Pewenue:

® BpruuciauM o0bEM TEIT:
Vonora = 2-5:1=10 (cM®).
depe()pa = 2 5 2 = 20 (CMs)'

® Beruucium Bec 1 cM® meTala, TO ecTh

IVIOTHOCTh McCTaJljIa:

Macca —= 1931

3o010mo: ;=193 r/ em’® IInorHOCTB
06bem — 10 cm
208 r
Cepetpo: S0 =10,4r/cm® 193>104 )?

Omeem: 30710TO TspKelee cepedpa.

OTHOLUEHMS U NpomnopLum



E- Bozomume Ha 3amemK
J

¢ OrtHOILIEHUE IBYX PA3HOMMEHHBIX BEIMUMH 00pa3yeT HOBYIO BEIMUUHY.
3HaYeHHE TaKON BEJIMUYMHbI HA3bIBAETCS €IMHUYHBIM OTHOLLIEHHEM.

¢ EnuHuyHOE OTHOIIICHHE MAaCChl METAaJllIa K €r0 00BbeMY — 3TO INIOTHOCTD
MeTaiia, 00o3HayaeTcs rpeueckoii OykBoii p (uuTaercs Kak , po*).

Macca (M)

O6bem (77)

¢ EnuHuyHOE OTHOIICHHE CTOMMOCTH TOBapa K €ro KOJIMYECTBY UIIM Mac-

ITnotHOCTH (P) =

CC — 3TO HmeHa ToBapda.

Iena (c) =

Croumocts (P)
Macca (M)

¢ EQMHUYHOE OTHOIIEHHE MPOUIEHHOIO TEIOM PACCTOSHUS KO BPEMEHH
€ro JABWKEHHS — 3TO CKOPOCTh JABIIKEHHS TeJIa.
Paccrosiaue(S)

Ckopoctb (V) = Bpern (1)

» KakoBa 11eHa caxapa, eciu 25 Kr caxapa ctosT 365 jieeB?

» KakoBa cpeHsisi CKOpOCTh aBTOMOOWIISI, €CJTA BpeMs, 32 KOTOPOE OH IMTPOXOIUT
385 kM, coctaBiger 3 4 30 Muu?

YnpaxHeHusa 1 3agauu

B[]
1. Beruuciaure 3HaueHNe OTHOLIIEHUS
9 2. o 492, y 2832, ) 504
16’ 123’ 88’ 72

2. YMHOXbTe Ha 4 4MCIIUTENb U 3HAMEHATEIb OTHOLIEHUN U3 yIpaxHeHus 1 u
BBIUMCIIUTE 3HAYEHUE TTOJTYYEHHBIX OTHOILLIEHUM.

3. BoccranoBuTE MOCNIEIOBATEILHOCTh PABHBIX OTHOIIICHMIA:
£: 33 _ :2,75: . 6)—:E:1—8:L2:—
2,2 33 0,44° 332 8 0,32°
4. Bpruuciaure 3HaY€HUE OTHOLICHUS

a) 3kru 150r; 0) 2,5 M u 125 mwm; B) 6 u u 45 MuH; r) 14 cm 1 50 M.

5. CpaBHHTE OTHOIIICHHUS:

7 8. .36 102 & 96 111, 12

n"ms Yo" 17 M. Pa2"s520 V78" 109

a)

a)

6. B kmacce 32 yueHuka, u3 Hux 12 maapunukoB. UeMy paBHO OTHOIIIEHHUE YKCTIA
MaJIbUUKOB K YHUCITy IEBOYEK?



7. BpruuciauTe 3HaYe€HUE OTHOIIECHMS IO 3aKpPAlICHHBIX KBAAPAaTOB K
TUTOMIA M HE3aKPAIICHHBIX

6)

3 B)

HE]
8. Kak u3MeHuTcs 3HaueHUe OTHOIIIEHUS], €CITH YBEIIMUMTH B 3,5 pa3a TOIbKO OJIUH
13 YWICHOB OTHoIIeHUs? PaccmoTpuTe 00a ciyyasi.

9. Yemy paBHa IUIOTHOCTH Tela: &) o0beM KoToporo 3 cm3, a macca 12,42 1;
6) o6bem kotoporo 0,07 M3, a macca 91kr;
B) 00beM koToporo 8,4 m3 a macca 54,6 1?

10. KakoBa nena 010K, eciau 3a 3,5 Kr 3amutatiind 36 jieeB 75 6aHOB?

11. Beruucnure 3HaU€HHUE OTHOIIICHUSI.

3m+4n m

a —, ecmu — = 2,4; 0) ————, eci — =5.

) 4n n ) 5b-2a b

12. HaiinuTe 3Ha4YeHWE OTHONIEHMS TUIOIIAEH NBYX MPSIMOYTOJHHUKOB C
n3MepeHusMu: 2,5 cM, 4 cm u 3 cMm, 6 cMm.

5b a

13. 3anuiMre OTHOIIEHHUE, 3HAYeHHE KOTOPOTO:
a) 0,2; 0) 1,4, B) 0,(7); r) 4,(5).

14. C xaxkoi cpeaHell CKOPOCTBIO ABUTAeTcs moesn, ecau paccrosHue 1050 km
OH mpoe3kaet 3a 12 4 u 30 MuH?

15. Touka C npuHamiexut orpe3ky AB, mmHa koToporo cocrasisier 15 cMm,
npuyeM AC =0,875. Hatinure AC u BC.

BC
EEN
16. KakoBa exemecsauHasl 3apiuiata rocnoguHa Ilerposa, ecinu oHa OTHO-
CUTCSI K CyMM€ MUHUMAJIbHOW MOTPeOUTEIbCKONM KOp3uHbl B 1760 eeB
Kak 7:4?
17. IlpencraBpre unciio 459 B BUAE CyMMBI TPEX YHCEI, KOTOPbIE OTHOCSTCS
Kak 1:2:6.

18. TlpencraBbre uncio 459 B BUJIe CYMMBI TPEX YMCEN, KOTOPbIE OTHOCATCS KaK
3:2:4.

OTHOLUEHMS U NpomnopLum



§2 [ponopuun

Uccaedyem u yaHaem

1|| TlNocnogun KoneikuH pemmi KymiuTh COK
U3 TPONMUYECKUX (PYKTOB M, KaK BCET/a,
nozieniesye. PaccMoTpuTe qaHHbIE pUCYHKA
Y IOMOTUTE €MY BbIOPATh.

Pewenue: ‘
KaKaﬂ LieHa HIKE?
—  247neq _ Croumoctp “ I
0, 75 T — 9 seeB Hena = KonuuectBo
24 nes 9 nees
21 >_l7. 075
7 -_—
‘ /) & ‘
j1eeB/n JieeB/I.
Pasencrso —- 24 _ ——— SIBJSICTCS NpPOHOpLHeH
2 0,75 ponopiuen.
%
- Poromume Ha 3amemk
¢ PaBeHCTBO ABYX OTHOLIEHUI HA3bIBAETCS MPONOPUHEI. a_ C
¢ UYeTtnipe uncia, 06pasyrolme MporopIrio, Ha3bIBAIOT- d
Csl YeHAMH TPOMOPINH. a‘bh=c:d
¢ Yucna audnponopuml b d Ha3bIBAIOTCS KPAHHUMH
B «xpaiinue
wieHamMu, a yuciaa b u ¢ — cpexnumn.
Yumaem: , & TaK OTHOCUTCA K D, kak C otHOcuTes K d”.

2{ CpaBHI/ITe IIPOU3BCACHNC KpaﬁHHX W ITPOU3BCACHUEC CPCTHUX UJICHOB IIPO-

MOPLUU:
18_12. 25_5
3 6 04’ 0) 5 10
Pewenue:

18 _12 18 - 04 = 25 5 L -00=
V6 o4 6 12- 12 OF 10" m . -



_

/
B E™ %05 wume Ha samemy |
7

OcHosHoe c801icmeo nponopyuu

4

[TpousBeneHye KpaltHUX YWICHOB IPOMOPIIMU PABHO ITPOU3BEICHUIO CPETHUX,

a
TO €CTh, €CIIA — = E,Toa-d:

03 X

35 Haiinure Hen3BECTHBIN WiIEH IPOITOPLIMU: 02" 20"

Pewenue:
Hcnonb3ys ocHoBHOE cBOMiCcTBO mponopim#, moiryunm: 0,3-40=0,2- X.
0,3-40
0,2
Omesem: X=60.

=60.

Orcroma: X=

4“5 a) MoxHo 5mu u3 uncen 4, 36, 18, 8 cocTaBUTh TPOMOPITUIO?
0) A u3 uucen 16, 2, 4, 12?
Pewenue:
® PacronoxuM Yuciia B MOPSIKE BO3PACTAHHUS:
a) 4, 8, 18, 36; 0) 2, 4, 12, 16.

® CpaBHUM IPOU3BEICHHE HAUOOJIBIIETO U HAUMEHBIIIEIO YKHCIa C TMPOU3-
BEJICHUEM JIBYX JPYTUX YUCEI:

a)4-36|=8-18 6) 2 16| 4-12
144 = 144 32 # 48
Omeem: a) Ma, moxHo coctaBuTh. Hampu- 0) Her, Henb3s1 COCTaBUT.
18

Mep, TPOTIOPIINIO 836

» CocraBbTe U Ipyrue mponopunn u3 uucen: 4, 8, 18, 36.

/
;/’/ Pozomume Ha 3amemK

=
3 YCTBIPEX YUCCIT MOXKHO COCTABUTD IIPOIIOPLUIO TOT'Jd U TOJIBKO TOrA4,

Korjga NMpou3BeJeHNe HAaUMEHBIIEero U HauboJbIIero 4ucesa paBHO
MPOU3BEIEHUIO ABYX IPYIUX YHUCEIN.

OTHOLUEHMS U NpomnopLum



5)} Macitab kapThl paBeH
1: 25000000.
UeMy paBHO PacCTOSTHUE MEXITY
Kummnsy u BapiaBoit, eciin Ha kap-
T€ OHO cocTaBisIeT 3,5 cM?

Pewenue:

ITycTh X — MCKOMOE pacCTOSIHUE.
CocragisieM MPONOPIHIO:

1 _35
25000000 X

{

X = 3,5 25000000 (cm) = 87500000 (cm) = 875 (km).

Omeem: 875 kM.

3HauuT, eciu mMacmTabd pUCyHKaA
1:a, To peanpHbIEe pa3zMepsl OyayT
B & pa3 0oJIbllle HAPUCOBAHHBIX.

2_6 .
@ Hana nporopuus 7557 Yro nomyuuTcs, eciu:
d) MOMEHSITh MECTAMH KpaltHUE WICHBI,
0) MOMEHSTh MECTAMU CPEHUE UJICHBI,

B) TIEPEBEPHYTH OTHOIICHHUSI TIPOITOPITIH ?

Pewenue:
a) 2_6 6)
MEHSEM MeCTaMU 7 21 MEHSIEM MECTaMU
KpaifHUe YWICHBI CpETHUE YJICHBI
B) TIEPEBOPAUNBAEM
: ; OTHOIIIEHUS TTPOTTOPILINHI ;
21 7 21 2_T7

21

7 2 6

N\ | /

[Tpown3BoIHBIE TPOMIOPIUU (COCTOSIIINE U3 TEX KE YWICHOB)

MOJIYYEHbI U3 TPOTIOPIIHI % =57




® O6paTI/ITe BHUMAHUC HA ITPABUJId 1 COCTABbLTC IIPONU3BOAHBIC ITPOITOPINH,

10
KOTOPbIE MOKHO O]y Th U3 IPONOPLUA 4 = o=
[TpupaBHHUBaEeM OJTHO U3 OTHOIIEHU K OTHOILIEHUIO,
YUCIIUTEIb KOTOPOTO PABEH CyMME UNCIUTENEH
OTHOUIEHUI, & 3HAMEHATEIb — CyMME 3HAMEHATEJICH:

a_a+c
b b+d
[Tpubasnsiem [TpubGasnsiem
YUCIIUTEIIN K 3HAMEHATEeIIN K
3HAMEHATEIISIM: YHUCIIATEIISIM.
a_ _iC a+b_c+d
b+a d+c b~ d
BrrantaeMm u3 3HaMeHaTeled Brerunraem u3 unciureneu
LII/ICJ'II/ITGJ'II/I snamenatemm: &—P_ c—d €9 ash)
8 __C (a<h) b TN
b-a d c

Yn pPaXXHeHuda U 3agadu

W]
1. Ha3zoBuTte kpaliHUE U CPETHUE YJIIEHBI TPOMOPLIMH:
4_2. 5_15, 04_2. 7_21,
d 925 %379 ®) 06~ 3" D618’

2. CocraBbTe MPOMOPIUHU U3 OTHOLICHUH:

51 03 6 05 4 03 10 15
4 6’8 10' 9" 12’ 225’ 2
7 18 009 063 6 2 30

6)02 028 6’ 03' 009’ 18 008 9

3. 3anmmmuTe MpoITOPINIO, 3HAUCHHE Ka)KI0TO OTHOIICHHUS KOTOPOIi Oy/IeT paBHO:

43 6)5 8)04 1)15: ,E[)%; e)g; %) 1.

4. HaliiuTe HEM3BECTHBIN WIEH MTPOMOPIIUHU:
g 8. 5 X 2. 2 5 i 3

X_2. pe=2 =X X
X 4 273 5 x’ 08 16" M4~ 10

OTHOLUEHMS U NpomnopLum



5.Pp ©TA B  APA ?-Efzje—{

Exwuk cocraBngernpo-

MOPLMH, YMHOXKAS HITH | o °T
IIeJIs YUCIUTEND U 3Ha-
MEHATENb OTHOIIEHUS
Ha JII000e HEeHYJIeBOE
ypncito. CocTaBbTe U BbI
MIPOTIOPIIMH, UCTIOJIB3Y S

OTHOILLICHUS.
1. 8. 4
3 15 6) ¢ B) 5
6. HaHHbIe yucia ABJIIAOTCA YWICHAMU HCKOTOpOﬁ IMPOIMOPIHH. 3anumnure Ty
MPOIMOPIHUIO:
8| 62| 64| 608] 58 6)37.8| |21 | |44 | 792

8) [1080| | 675 | |1240| |1984] 1)

006| 04| 03] 008

* CKOJIBKO pellieHui y 3TOM 3a1aun’?

7. Wcionb3ys paBeHCTBO MPOU3BEACHUI, COCTABbTE IPOTIOPIINH:
a) 6-16=48-2; 0) 12-12=18-8;
B) 2,4-58=348-4; r) 0,9-0,27=0,81-0,3.

8. MO0HO 111 COCTaBUTh NPOMOPLHUIO U3 TAHHBIX YUCEN?

alo] 18] 5] s} 0] ] 1] o]
ols] 2] (3] [} 278 12 5] g}
ole] (6] (8] [x]

9. Komnanus ,, PocedTr" 3a 24 yaca npojaia 9700 000 6aperneit HedTH, TOTyUnB
mpu 3ToM pudsUTs B 523800000 $, a komnanus ,, [Tapcoiin” nmpogaia 3a 3To
e Bpemst 6400000 Gapeseii Hedtu, nmosryuus 345600000 $.

a) Brimmmmte maHHbBIEC 3a/1a4U, YTOOBI TOJYYUTH TPOTIOPITUIO:

523 800 000

0) Uro npencraisieT COOOM BeIMUNHA KaXkKIOT'O COOTHOIIIEHUS ITPOTIOPIINN ?



10. Iycte d — paccTosiHUe Ha KapTe MEXIy HaceleHHbIMU myHKTamu A u B.
Haiimute peanbHoe pacctossHue AB Ha MECTHOCTH, eCITH:

a) d = 15 cm npu macmrra6e 1 : 10000;
6) d = 6,5 cm npu macirabe 1 : 20000;
B) d = 8 cM nipu Macirabe 1 : 50000;
r) d =55 cm npu macmrabe 1 : 30000.

52_4

F) g—g

[ | N
11. CocTtaBbTe MPOM3BOJIHBIC MPOMOPIUU (COCTOSIIUE U3 TEX XKE YJICHOB) M3
MPOTIOPIIUU:
4_1, 18_9. 04_12,
a)8_2’ 0) 12 6’ 16 48’
12. Beruucaure:
bc a_c
a) 15+£, eClIn B— d:
0) ac u bd, ecin %:§=2 n a-b-c-d =900.

13. 3HaueHUe OTHOIICHHUS JJIMHBbI OKPY’KHOCTH K €€ IHa-

22
METPY NPUOIU3UTETHHO PABHO = Beruucnure (mpu-

OJTM3UTEITHHO):

a) IJIMHY OKPYXXKHOCTH, quaMeTp Kotopoi 10 cMm;
0) JUIMHY OKPY)KHOCTH, TUaMETp KOTOpoi 1 cMm;
B) IMaMETP OKPYKHOCTH, JJIMHA KOoTOopoii 10 cMm;
T) paauyc OKpY>KHOCTH, IJTUHA KOTOPOii 1 cM.

14. I[OKEDKI/ITC, YUTO €CJIM YJICHBI IIPOIIOPLUHN ABJIAIOTCA HATYPAJIbHBIMU YUCIa-

MU, TO UX IIPOU3BCACHUC — ITO TOYHBINA KBaapar.

15. M3MepbTe COOTBETCTBYIOILIYIO JUIMHY HA PUCYHKE M HalIWUTE 3Ty JJIMHY B

JIEUCTBUTEIILHOCTH.
a)

Macmura6b 1 : 400

Maciurab 1: 95

16. Hapucyiite okpy>karoiiue Bac npeamersl B Mmacirade 1 : 200.

OTHOLUEHMS U NpomnopLum



83 [Mpsamo nponopuMoHanbHble BeSIMYUHDI

Uccredyem u y3raem

1 Jurp Gensuna crour 15,3 nes.
Cxomnpko croar: 10 1; 20 1; 15 11; 25 1 6en3una?

Pewenue:
KoanuecTBo CroumocTth
oensuHa (1) (;reeB)
a b
1 15,3
x10 C x10 (
10 153
%15 ( %15
x2 czo 2\ 306
15 2295
o5 o Jlonuiure perieHue 3aaum.

291 VauTKa Moi3eT CO CPEeTHEN CKOPOCTHIO w,
0,15 m/muH. Kakoe paccrositHue mpeojoJieet
yIuTKa 3a: 3 MUH; 4 MUuH; 5 MUH; 7 MUH?

Pewenue:
1 cnocoob 2 cnoco6
V=015 m/mum A Paccrosnu ,,'“\ﬁ
Bpems Paccrosinue 105 y 7
(M) (m) 09 :
t S 075
1)><3 0,15))(3 06
3 0,45 045
4 03
0,15

0 1 2 3 4 5 6 7 Bpewums

° Z[OHI/IIJ_II/ITC PEIICHHUE 3a1a4H 110 CXEMCE.



» Kaxkoe paccrositHue nmporoJjseT yjauTka 3a 6 Mua? A 3a 3,5 MuH?
» Kak u3MeHuTCs pacCTOsSIHUE, TPOUAEHHOE YIIUTKOM, €CJIA YBEJIMUUTH BPEMSL:
B 3 pasza; B 4 pasa; B 6 paz?

S
o Kak nu3MeHnTCSd 3HaYeHNEe OTHOIIEHUS =?

Y t
B & Bosouume Ha samemiy |
/

]

JIBe B3aMMOCBSI3aHHBIC BEJTUYMHBI & U D HA3BIBAIOTCS MPSAMO MPOMOPIHO-
HAJBLHBIMM, €CTTU TIPU YBeTMUeHUH (YMEHBIIICHUN) & B HECKOJIBKO pa3 Ipyras

BenmuunHa b yBennunBaetcst (yMEHbIIAETCsT) BO CTOJIBKO JKE Pas.

b
3HaveHne OTHOIIIEHUST — HE N3MEHUTCH.

CrienoBaTeNIbHO, KOJIMUECTBO OCH3MHA ¥ €70 CTOMMOCTb SIBJISIFOTCS ITPSIMO TTPO-
MMOPIUOHATIBHBIMY BeTMYMHAMU (TIPH ITOCTOSTHHOM IICHE).
Bpewms u nipoiiieHHOE PACCTOSIHUE SIBIISIFOTCS TIPSIMO MPOIOPIUOHAIBHBIMU
BEJTMYMHAMM (TTPU ITOCTOSTHHOM CKOPOCTH).
"'ll‘.‘

335 [IpunTep neuaraer 3a 3 muH 21 cTpanumy.

CKOJIBKO CTpaHMI] HaneyaTaeT npuHTep 3a 10 Mun?
Pewenue:

iy

@ 3anmmieM KpaTKO yCIOBHE 31241 B BUIE CXEMBI

l 3MuH — 21 cTpaHuiia l
10MuH —— X CTpaHHUII
@ 1 cnocobd 2 cnocob
IIpocmoe npasuno mpex (st IpsMo Memoo npusedenus Kk eouruye:
MMPOTIOPIIMOHATILHBIX BEIMYUH): 21
N 1MuH — —— =/ cTpaHuI|

10~ x
10 MmuH — - 10 crpanuig

@ Omeem: CTpaHHUII.

OTHOLUEHMS U NpomnopLum



XT T 3“ T B‘ bu W .....-----.-'--_.- -------

4Lh Tpu npyra — Poman Py6nes, Amutpuit
IMonymkun nu Anapeit IlomoHuneit — pemnnu
OTKPBITh CBOI Ou3Hec. [Tpu 5TOM KakIbIi BIOKUIT
B JIEJIO COOTBETCTBYIOIIYIO CyMMY JeHer (Kamu-
tai): 1600 rees, 2000 sreeB, 1800 sreeB. [1puObLTH
oT ux OusHeca coctaBuia 16200 neeB. Kak um
MOAETUTD ITU IEHBI'U MEXKIY COO0N?

Pewenue:
IMoncunraem Beck kamutan: 1600 + 2000 + 1800 = 5400 ( seeB).
[ToacunTaem, BO CKOJIBKO pa3 MpUOBLIb OOJIBIIE BIOKEHHONH CYMMBI:

16200 : 5400 = 3 (pa3a).

4 ppIpoc” 3nauut, 1600 - 3 = 4800 (n1eeB) — Poman
Hblﬂ JICN 5
B 3 pasza. 2000 - 3 = 6000 (neeB) — Jmutpuii
— 1800 - 3 = 5400 (neeB) — AHjpeii

%amevaem

4800 6000 5400
1600 2000 1800

4800 6000 54000 4800+6000+54000 16200
1600 2000 1800 ~ 1600+2000+1800 5400

Z
A g Posomume Ha amemk

Kaskplii BIOKCH

— IIOCIICAOBATCIIbHOCTb PABHBIX OTHOIIIEHHUH.

3=

Ecmu = b1 b2 :% =Kk, roe k#0, TO roBOpHM, YTO MEXIY MOCIIE-
n
JOBATEIBHOCTSIMU 8, &,, ..., &, U b, b,, ..., b, cymecrByer npsimas

3132++ank
b+b,+...+b,

CrnemoBaTeabHO, MEX/IY TTOCIEIOBATEILHOCTHIO CYMMBI JIEHET, BIOKEHHOM
B OusHec (1600 nees, 2000 nees, 1800 neeB), 1 MOCIETIOBATETBHOCTHIO CYMMBI
JICHET MPpUOBLIH, ToJydeHHOM KaxxabiM (4800 mee, 6000 nees, 5400 eeB),
CYIIECTBYET IIpsIMasi IPOIIOPIIMOHATILHOCTD.

MPONOPHHUOHAIBHOCTD 1

I
5)) Paznenure oTpe3ok B 18 cM Ha TpH 4acTH, MPSIMO MPOMOPLUUOHATIbHbBIE
yuciam: 2, 3, 4.

Pewenue:

IIycts X, Y, Z —nocnenoBaTeaIbHOCTh UCKOMBIX JJIUH (X+ Y+ 2 =18).



Torma Mexay MocleaoBaTEIbHOCTAMU X, Y, Z U 2, 3, 4 CylIeCTBYET npsimMast
MPOMOPLUUOHAIBHOCTb.

3HauuT X_Y_z_Z2ryre
"2 3 4 2+43+4 9

[Momyunm: X=4 (cm),

y_z_Xx+y+z_18_

y=06 (cm),
z=8 (cm).

X

2.

4 cMm

Yn pPaXXHeHuda U 3agadu

6 cMm

8 cMm

Wm0
1. Onpenenute, SIBJSIOTCS JIM BEJIMYMHBL & U D, TaHHbIe B Ta0IMIIE, IPSIMO MTPO-
MOPLUOHATBHBIMU.
alal 2 4 10 | 12 6)|a| 02 0,6 18 3,2
b| 3 6 9 | 15 | 18 b 5 15 50 80
B) | a 1 2 3 4 r|a 8 4,2 66 1
3 3 4 5 4 1
b| 20 | 40 | 45 | 48 bl 3 | 07| U 6
2. 3anojHuTe TaoIULLy:
a) | Komuuectso Bec 0) | Komnuectso | Croumocts
MEIIKOB C MYKO#t (xr) 0aToOHOB (;eeB)
1 60 1 2,5
3 4
5 15
480 7
9 27,5
660 9
B) | Paccrosnue | Kommuuectso | 1) [Tnomans Komnuectso
(xm) 6ensuna (J1) (M?) Kpacku (Kr)
100 7 8 1
50 10
150 15
17,5 2,5
350 75
22,75 30

OTHOLLEHMS 1 mponopLun




3. Ucmunno nmu Jlooscno?
a) [To1maap NpsMOYroJIbHUKA IMPSMO MTPOTIOPIIMOHATIBHA JUTHHE KaXK-
JTIOH U3 ero CTOPOH.
0) [TepumMeTp NPAMOYTOIbHUKA IIPSIMO ITPOTIOPIIMOHAJICH JJTHHE KaXK-

1 /%1 JTIOX U3 €ro CTOPOH.

B) Ilnomaaes U nepuMeTp MPSIMOYroJIbHUKA — IPSIMO MPOIOPIIMO-
HaJIbHbBIE BEJTUUYNHEL.
r) [Iromaap v yIMHa CTOPOHBI KBaJipaTa — MPSIMO MPOIOPIIMOHAITb-
HbIE BEJINYUHBI.

4. Tpaktopuct BciaxuBaeT 49 rekTapoB HaliHu 3a 4 JHS. 3a CKOJIBKO JTHEH
TPAKTOPUCT BCHALIET:
a) 73,5 rekrapa; 0) 122,5 rekrapa?

5. 511 Macia BecsT 4 KT.
a) CKOJIbKO KMJIOTPAMMOB Maciia BMecTuTcs B 12-murpoBoe Beapo?A B 180 i
6ouxy? A 250 mit crakan?
6) KakoBa Bmectumocts 700-rpamMmoBoii OaHkK Macima?A 3-KIIorpaMMOBOTO
OuI0HA ¢ MaciIoM?

6. DnexTpoHacoc BbikaunBaeT u3 koioana 30 1 Boasl 3a 12 c.
a) 3a kakoe BpeMs HanoHUTCS Boaou 800-nmuTpoBast 0ouka?
A 1000-nutpoBast 6ouka?

—_——
’)

0) CkoJIbKO BOJIbI BhIKauMBaeT Hacoc 3a 10 ¢ 300r KamycTsI
A 3a 18 c?A 3a 2 Mmun?

1001 Kkos16achI

7. JlnHa BBITHCANIA U3 KyITHHAPHON KHUTY CIIUCOK Tpo- | 65111

JYKTOB, HEOOXOIUMBIX Ul IPUroToBaeHus 4 mop- | 1001 BeTYnHbI
uuii canara ,, Hexxnocrs”. Kakoe konmyectBo ipo- | 80r marioHesa
JIyKTOB TOHan00uTCs JluHe Uit IPUTOTOBIEHUS.  2JTyKOBHIIBI
6 mopruii camata? A mis 10 moprmii? — @

8. @ B 100 r uepHoit cMopouHbl comepkutcs 250 mr BuramuHa C. CKOJIBKO
rpaMMoB BUTaMUHa C COJEPKUTCA B 2 KT YEPHOU CMOPOIUHBI ?
06) Cyrounasst HopMa BuTamuHa C IS B3pOCIOro 4eloBeKa COCTABIISICT
0, 05 . Kakoe K0I11M4ecTBO YepHOI CMOPOAMHBI HAJIO0 ChECTh B3POCIIOMY Y€JI0-
BEKY, UTOOBI MOJIYYUTh CyTOUYHYIO HOpMY BHuTamMuHa C?

9. Hp06a cijiaBa HECKOJIbKUX APAarou€HHbIX METAIJIOB —3TO KOJIMYECTBO I'paM-
MOB ApAarou€HHOI'O MCETajllla B KUJIOT'paMME CIljIaBa. Kaxkoe kommuecTtBO
YICTOTO 30JI0Ta COIEPKUTCS B 16 T 30710TOTO Opaciera, eciim ero nmpooda:

a) 585; 0) 958?



) |

10. CocraBbTe U pelmTe 3a/1a4y [0 CXeMe:

a 35xr -— 448nes 0) 12koctioMoB — 44 M
145xr - ? JeeB 25KOCTIOMOB — ?M
? kxr — 160eeB ?xoctioMoB — 110Mm

11. 13 40 n monoka noiyvaetcst 15 kr TBopora.
a) Ckombko TBopora noiyuntcs u3z 100 1 mooka? A u3 60 n1?
0) CKoJIbKO HEOOXOTMMO MOJIOKA, YTOOKI MOTyunuTh 112,5 KT TBOpora?
A 22,5 xr?

12. CocraBbTe 3a1a4y U1 KOKIOW U3 TAOIUI] 3adaHUS 2.
13. Paznmenute oTpe3ok AB Ha 3 yactu, mpsMo MPOMOPIMOHAIBHBIC YUCTIAM:

a) 6,2, 4; 6) 10, 9, 5.
A B

14. @) Paznenute uncno 4960 Ha yacTu, MPsIMO MPOTOPIIMOHAIBLHBIE YHC-
nam 8, 15, 17.
6) Pazpenute ynciao 9200 Ha yacTH, NpsIMO MPOMOPIMOHATBHBIE YHC-

naw 1,75: 2.75; 3%.

15. Haitgute uncna X, Y, Z, 3Hasi, YTO OHU MPSMO MPOMOPUUOHATBHBI YHC-
nam 3,4u5,a x+y=35.

16. Tpu 6para nomyuwu B HacnencTBo 90 000 1oiapoB, KOTOPBIE 110 3aBELIAHUIO
HAJl0 pa3feNuTh CIEAYIOIUM O00pa3oM: MepBOMY — IOJIOBUHY TOrO, YTO

. 3 .
TOIIY4UT BTOPOH, TPETHEMY — = TOIO, 4TO IOJIy4UT BTOPOL. Kakyro cymmy

JICHET MOJIYYUT KaXIbIil U3 OpaTheB?

SB)) sABAy - AN YEM MOHE
17. Cpennee apudpmerndyeckoe yeTbipex yucen — 34. Haiinure >Tn yucna,

€CJIM U3BECTHO, UTO OHU MPSIMO MPOTOPUMUOHAIIBLHBI YETHIPEM MPOCTHIM
HATypaJIbHBIM YHCIIaM?

OTHOLUEHMS U NpomnopLum



84 O6paTHO NponopLUnoHanbHbIe BeNIMYUHDbI

Uccaedyem u yaHaem

1|| CkakoBas Jomaap NpoxoAuT paccTosiHue B 40 kM 3a yac. DTo ke
paccTosiHuE CIIOPTCMEH TPEOJ0JIeBAET 3a 2 yaca, MOTOUUKIUCT — 3a 30 MUH, a
aBToMOOMIHCT — 32 20 MUH. Bbruncinnre ckopocTb Kaxaoro.

Pewenue:
S=40 kM 40| xm/u
Bpems CkopocTb
() (xMm/4)
t Vv
1 40
%2 ( o ( 20| xm/u
2 \:2 X220 |x2
0,5 80
1
3 80| km/u
KM/4

* Kak U3MEHHUTCSI CKOPOCTbh, €CIIM BPEMsI: YBEJIIMUUTh B 2 pa3a; YMEHBIIUTh
B 2 pa3a; yMEHbIIUTH B 3 pas3a?
» Kak uzmenurcs npoussenenue t - v?

JIBe B3aMMOCBSI3aHHbBIE BEJTMUMHBI & U D HA3BIBAIOTCSI 0GPATHO MPOMOPLHO-
HAJIBHBIMH, €CITU TTPU yBeIMueHNH (YMEHBIIICHUH) & B HECKOJIBKO pas, Ipy-
rast BenmmurHa b ymenbinaercst (YBeIMUMBAETCS) BO CTOJIBKO JKe pas.
3HaucHue pou3sBeeHust aD He U3MEHSIETCSL.

CrenoBaTelbHO, BPEMsI U CKOPOCTD  SIBJISIFOTCSI OOPATHO MPONOPLIUOHAIIb-
HBIMU BeTMUYMHAMU (TIPY TOCTOSTHHOM PACCTOSIHUN).



2 depmep pernt OrpaIuTh CETKOM yIacTOK
MPSIMOYTOJIbHOM (POPMBI (BIOJTb BOTHOTO KaHAJIA).
CHauaJia OH XOTeJ CIeJIaTh ero MOJIIMHHEH, B35B Yuacmox

nuHy 50 M u mupuny 10 M. YBUAEB, YTO CETKHU —
€My He XBaTaeT, OH PEIIMI YMEHBIITUTD JJTUHY 10 Boomnieo

40 M, IpM 3TOM NEPUMETP yYacTKa yMEHbIUMICH ———uo
JIOCTATOYHO, YTOOBI XBaTWIIO ceTKU. Kakoil Te-

nepb Oy/IeT MMPUHA YYacTKa, €CIIU ero IIolaab

HE U3MEHUJIACH?

Pewenue:

Hpoussenepye JUTHH

@ 3anuuiem KpaTKO YCIOBHE 3aa4H | | BI (L) ua
. p Hy()paBHO jIony
B BUJIE CXEMBI ABIISO et A (<),
Iolelicy TIOCTOSIHy O
Humna (L) [upuna (1) SHaunr, | g _ o6ipa :
THO mpo-
50 m _ 10m "TOPLIHOHA B Hp1e BEITHY ML "
40 m —_ X M
1 cnocob 2 cnocod
@ IIpocmoe npasuno mpex (s 06- @ BbI4uciuM MmiIomais;
paTHO MPOMOPIIMOHATHHBIX BEJIMYMH):
A= ML M= M2
50 _— - X=— = (M) @ BbIuucIuM IMpuHy:
40 10 )
| ool M M
L M '
» Hackonbko ymMeHbIIMIIACH UTMHA 3a00pa U3 CETKH?
T D
XT BHT B‘ bu _71\ e om o mom o mom e om o=

3}5 IlepBas 6puraga pabounx BRIMOIHSAET pabOTYy 3a 2 THS, BTOpasi Opurasa
BBITIOJTHSET 3TY )K€ paboTy 3a 3 AHs, a TpeThsl —3a 4 nHs1. CKOJIBKO YeJI0BEK B
KaXxaou Opurase, eciv Bcero 156 pabounx, 1 Bce OHU pabOTaIOT C OITMHAKOBOMU
MTPOU3BOIUTEIILHOCTHIO?

Pewenue:

| Opuraga — X pabounx
[l 6purama —y pabouux 156 pabounx
[l 6purama — z pabouunx

Torma onuu pabouwnii BeIoHsAET padboTy 3a 2X mHew (wnu 3y gHEH,
wiu 4Z THei).

OTHOLUEHMS U NpomnopLum



[Tonyunm: 2x=3y=4z
JenuMm kaxoe paBeHCTBO Ha [2,3,4], T. e. Ha 12:
X_Yy_z_X+y+z_156_

6 Z‘é‘ 6+4+3 13 1~

[Momyumm: %=12 = X =72 (M) E
== = y=[()

— = z=1(m)

Omeem: T2 pabouux B | Opurase, —Bo |l 6purane, - —B Il Gpuraze. E

3ametum, uto 2-72=3-48=4-36=144. I'oBOpHM, YTO YUCIOBAS TTOCIIEIO-
BaTEIIBHOCTh 2, 3, 4 0OpaTHO MPOMOPLHMOHAIbHA YHUCIOBON MOCIIEA0BATEb-
HocTH 72, 48, 36.

/,
B & Bosumume Ha samemky |
/

.

o
YucroBble MOCIEIOBATENBHOCTH 8, &, ..., &, 1 b, b,, ..., b, sBisroTCs
00paTHO MPONOPUMOHATBLHBIMH, el b, =a,b, =...=aDb,.

%amevaem
Ecimn mocnenosarensHoCcT! 8y, &, ..., &, U B, b, ..., b, mpsmo (oOpatHO)
1 1 1
NPOMOPUHUOHAJIBHBI, TO IOCIEAOBATCIIBHOCTH &, &,, ..., &, U E, b—, very b—
2 n

00paTHO (IPSIMO) IPOITOPITUOHAITHHBI.

YnpaxHeHMa n 3agauum

_|ulm
1. OHpC,Z[eJ'II/ITe, SIBJIAFOTCS JIM BEJIMYMHBI A U b, JaHHBIC B Ta6n1/1uax, O6paTHO
MPONOPUAOHAIIBHBIMH
alal 142100 7 | 4 |336| 6) 1,13 |5 |7
b| 12|08|24 | 42| 5 b| 1 7
B)la|02[04|08|16 32| n|a % % 0.5 % 125
b| 32168 |42 b % 1_85 25| 2 | 1




2. 3amnonHuTe TaoIuILy:

a CymmMma: 2520 neeB
Konuuectso | Cymma nmener | ©) Cymma: 187,5 nest
YeIIOBEK Ha YeJIOBeKa Llena KonuuectBo
5 504 (;eeB/kr) (xr)
8 7,5 25
630 5
14 3,75
28 3
31,25
B) Macca: 800 xr
TIIOTHOCTE O6BeM r) KonunuectBo 6ensuna: 20 n
(xr/m®) (m%) Pacxon (1) Paccrostnue
1000 0,8 Ha 1 kM (x™m)
125 0,1 200
160 0,05
400 0,16
16 250
1,28 50
0,25

3. Ucmunno v Jloowcno?
a) KonnuecTBo 0IMHAKOBBIX KPAHOB, HATIOMHSIOLIUX BOAOM Oac-
CeliH 00paTHO MPOMOPIIMOHATIFHO BPEMEHH HATIOTHEHHSI OacceiHa.
0) KonruecTBO OTIIMUHUKOB Kj1acca 0OpaTHO MPOIOPIIMOHAIBHO
| /%1 OCTAQJIBHOMY KOJIMYECTBY YYAIIUXCS ITOTO KJlacca.

B) B mpousBeieHnu IBYX yrices1 00paTHO MPOMOPIMOHATLHBIMU SIB-
JISTFOTCSI MHOKUTEITH.

r) KoanuecTBo coka, B34TOTO M3 OAHKH, OOpPATHO MPOIOPINO-
HaJIbHO KOJIMYECTBY OCTABIIIETOCS COKa.

4. Benocuneauct npoexaa HEKOTOPOE PACCTOSTHUE 3a 4 U CO CPEIHEN CKOPOCTBIO
24 xm/a. C xakoii cpeaHeil CKOPOCTBIO JIOJIKEH eXaTh BEJIOCUIICANCT, YTOOBI
IIPEOI0JIETh ITO PACCTOSIHUE 32 3 U?

5. 8 xom0aitHOB MOTYT yOpaTh C MOJIS TIICHUITY 3a 6 JHEH. 3a CKOJIBKO JTHEH
yoepyT Ty ke mieHuiy 12 kom6aitHOB?

6. 10 pabouux BbINOIHSAIOT paboty 3a 9 nHeil. CKoJIbKO pabounx NoHago0uTCs,
YTOOBI BBIMOJIHUTH PabOTYy 3a 6 AHENH?

OTHOLUEHMS U NpomnopLum



7. 6 4eloBEK MOTYT BBIKOIATH POB 3a 8 4.
a) 3a CKOJIPKO YacOB MOTYT BBIKOIIATh 3TOT poB 4 uenoBeka? A 12 yenoBek?
OnuH yenoBek?
0) CKOJIBKO YeJIOBEK MOTYT BBIKOIATh 3TOT poB 3a 3 u?3a 16 u?3a yac?

8. Bomoit u3 ogHoro kpaHa mMoxHoO HanojgHuTh 1000-muTpoBBIN OacceitH 3a
40 muH. 3a CKOJIbKO MUHYT HAIOJHUTCSI OaCCeH:
a) BOO# U3 4 KpaHOB, 0) Bosio1 U3 6 KpaHOB?

) |

9. Ilaceunuk 3osotomen pas3nui men B 60 Oa-
HOK, o 250 mi kaxngas. CKoJIbKO OaHOK
MTOHAJOOUTCS TTACEYHUKY, €CITH OH 3aXO0YeT
pa3nuTh MeJ B OaHKU 110!

a) 200 mu;
6) 750 mu;
B) 300 m?

10. B cyTtkax 24 yaca, a B yace — 60 MuHYT. YuuThiBasi o0I1Iee KOJUYECTBO
TAaKUX K€ MUHYT, TOACUUTANTE, CKOJTBKO MUHYT ObLIO OBI B CyTKaX, €CJIU Obl
OHH JIJTITUCH:

a) 30 yacoB? 0) 32 yaca? B) 20 yacoB?

11. Maima pa3noxuiia KHUTH CBOei OmOmoTeku Ha 24 mojkax, mo 30 KHHUT Ha
kaxaoi. CKOIBKO TMOJIOK MOHAI00uTCs, eciu Martma Oyaer packiiaabiBaTh
1o 36 KHUT Ha KaX0H MOJIKe?

12. Hacoc momHocTeio 12 j1/MUH HAIOJIHAET EMKOCTH BOIOM 3a 4 MUH. 3a Kakoe
BpEMSI HATIOJTHUT BOJIOM 3Ty EMKOCTh HACOC MOITHOCTHIO 10 j1/MUH?

13. CocTaBbTe M pelInTe 3a4a4y I10 KaXKI0# cXxeme:

a) |9 neeB/kr —  10kr
6 neeB/kr — ? KU 6)| 40 xkm/u - 9y
?nmeeB/kr — 18 kr 60 kM/u = — 24
?xmu - 124
B)| 30 MemkoB— 60 Kr/meniox
? MelmKoB— 45 kr/Merox r) |30 maroB — 20 cm/miar.
12 MemkoB —  ? KI/Melok ? maroB — 25 cm/mar.
15 maro — ? cm/ar.




EEE
14. TpaxTtop, aBToOyC 1 aBTOMOOWIH Mpoexaiiv 1o 180 kM KaKIbIil.

a) 3arojHuTe TaOIHILy:

TpakTop ABTOOYC | ABTOMOOWITH

CkopocThb 30 km/u

Bpewms 3 yaca 2 yaca

0) SIBISFOTCS JTM CKOPOCTB M BpeMst OOpaTHO MPOTIOPIUOHATEHBIMU?
B) [IpuBeaute apyrue mpumepbl 0OpaTHO MPOMOPIMOHATBHBIX BEIHMUYUH
13 pa3IMIHBIX 00J1acTel 3HaHUH.

15. JlaHHBII PUCYHOK MOKA3bIBAET 3aBUCUMOCTb MEXIY BEJIMUMHAMU X U Y.
Hanpumep, ecmtu X =3, Toy = 4.

234 6 8 10 12X
a) 3amummre Gopmyily, BbIpAXKAIOIIYIO 3Ty 3aBUCUMOCTb.
0) Kaknmu BemuunHaMu SBIISIOTCS X U Y?

B) 3anMIINTE TaHHbIE PUCYHKA B BUJE TAOIUIIBL:

X! 1| 2| 3| 4
y | 2?2 4] 2

. 8
16. TToctpoiiTe pUCYHOK, KaK B 3aJaHuu 14, 1Jist 3aBUCUMOCTH Y = X'

17. OmHo u TO ke paccrossHue JleHuc mpoxoaut 3a 34, a Hukura 3a 2 4. Otnpa-
BUBIIHNCH HABCTPEUY APYT IPYTy, OHU BCTPETHIIUCH B MOMEHT, Koraa Hukura
yke ripoten 7 kM 200 M. Kakoe paccrosiHue 10 BCTpeuu npeojioien Jdenuc?

OTHOLUEHMS U NpomnopLum



85 [poueHTbI

Uccaedyem u yaHaem

1|| Kto myumie Bcex?

B namewm kiacce
@D Tre1 Henpas! B Bamem
8 OTJINYHUKOB,
O KJIacce BCErO

7 a B BameMm — 7.
i 25 y4eHHKOB, a B
3HA4YUT, MBI JIyuinue!
HameM Toabko 20!

Ckaxwure, kto npas: Crena wim Jlama?

@ KaKon YaCTb OT BCCX YUCHHUKOB COCTABJIAIOT OTINYHHUKU?

8u3z 25 7wu3 20
8 N
25 20
® B KAaKOM KJIACCE OTIIMYUHUKU COCTABIIAOT 66HLHIYIO IIEICTI)?
8 s
25 20
\ A2 7/
7 —_—
"8 _ m e mo_ o7
25 - 100 100 - 20
7
Tax kak % . %, TO CIIEZLYET, YTO % . 20° 3Haumr, Ipasa.

32 W
OTHolleHue 100 elIe 3aMUChIBAIOT Kak 32% M 4UTAOT , 32 NMPOLEHTA

(v , 32 x cra®).

/
p

OTHoOLICHUE BuUa m CHIC 3aIllMChIBAIOT KaK p%,

YUTAIOT: ,, P TPOIIEHTOB" (WM ,, P K cTa“) M Ha3bIBa- | o
IOT NPOLEHTHBIM OTHOmenueMm. CJI0BO , MPOIEHT"
MPOUCXOJIUT OT JIATUHCKOT'O CII0BA Pro centum, o3Ha-
YAFOIIIETO ,, TOJIEINTh HA COTHIO" . 3HAUUT, OJIUH MPO-

1 —

LIEHT 3TO , coTas 4acTp”: 1% = 100" 100%

!

/1%

Ipumep:
Opun npoueHT oT 10 steeB cocrapisitoT 10 6aHOB.



JTro60€ YuCIIo MPOLIEHTOB MOYKHO 3aIUCaTh B BUJ/IE OTHOILCHUS WU JIECATUY-
HOT'0 YMCJIa, 1 HA00OPOT.

Ipumep: MoxxHo mpotiue:
1 1
250/ — 1%50 411 5 =g 100%=125%, |
0 0,18 = 0,18-100% = 18%. l
00 = =
40% = 100 =04

1_125 |
5= 100 ~ 125%

18 YT0ObI BEIPA3UTH OTHOIICHUE (MITH JECITUIHOE YUCTIO)

018= 100 ~ =18% B IIPOLIEHTAX, HAJ0 €ro 3HaueHue yMHOXHUTh Ha 100%.

2%% CKOJIbKO TTPOLEHTOB cocTaBisitoT 40 cMm oT 2 M?

Pewenue:

Beipasum cHauvaa JIMHbBI OTHOW €AUHULIEH UBMEPEHUS: 2 M = CM.

40 100% =110

Omeem: 40 cM COCTaBIISIIOT % oT 2 M.

/¥ Bozpmume Ha 3amemk

.
s Toro 9ToOBI HAMTH, CKOJIBKO MPOIIEHTOB () COCTABISAET YUCIO N OT

n
Jpyroro yucia M, HaJlo yMHOXXUTb 3HAUEHUE OTHOILIEHUS m He 100%:
n
p =—-100%.
m

e —
Mo W ITpouenTs! ucnonp3zoBaiu MHAYCH euie B V Beke. M 310

g “0 €CTeCTBEHHO, TaK Kak B VIHuu ysxe Tor1a Oblia N3BeCTHA necx-i
1 w TUYHAas cucreMa cuucienus. B EBpomne necsituunble uncna, a

. BMECTE C HUMU U IIPOLIEHTHI, CTAJIM UCIOJIb30BAThLCS TOIBKO B XV Beke,

" Gmaronaps HuIepIaHACKOMy MaTeMaTHKy Crmony Cruseny (1548-1620).

- HHuorna, ecnmu HeOOXOAMMBI OOJiee TOUHBIE U3MEPEHUs, MPUMEHSIIOT

-

‘TBICYHBIC TOJIN, BMECTO IIPOLICHTOB. Tricaunas J0JI1 —3TO )Ip06b 1000 u

OF o3Hauvaercs 1 %o. Wy
_ - Taxum o6paszom, 0,1 % =1 %o u unTaercs: ,, TpoMuLIe” . 1'
~IIporeHTHI yalle Bcero MCIOIL3YIOT B OU3Hece, OAHKOBCKUX U (pUHAH-

I."f COBBIX ONEpALUAX U T. [I.
[Tpomumne npuMeHsIOT B papMalleBTUKE U B IPYrUX OOJACTSIX, Te ‘é

HL_’;‘_(_I_EI_?OHCC TOYHBIC PACUCTDI.
OTHOLUEHMS U NpomnopLum



Yn pPaXxXHeHUA n 3agadu

I
5 94
e 110 0 2 DT
1. ITpounraiite: 11%, 4,8%, 100° 100"
2. 3anuiuTe U paMu:
a) MATHIECAT K CTa; 0) mecThAeCsAT MPOICHTOB,;
B) /IBa, 3arsTasi, TPH K CTa; T) TPU JECATHIX MPOIICHTA.

3. CKOJIbKO IMPOUCHTOB OT BCEI'O pPUCYHKA COCTABJIAICT 3aKpalllCHHAs JacTh?
a) 6) B)

4. Hapucyiite B TeTpaau KBaapaT co cropoHoit B 10 kieTouek. 3akpachre:

a) 25% kBajapara; 0) 6,5% kBaapara;

B) 12% xBanpara; r) 100% xBampara.
5. CKOJIBKO MPOIIEHTOB COCTABJISIET:

a) TIOJIOBUHA,; 0) 4yeTBepTH;

B) TPU UYETBEPTH, ) OfHA JecsTas;

JT) TIOJIOBUHA OHOM COTOM; €) OJTHA ThICSTYHAS?

6. 8 Manpbunku coctaBisior 38% yuammxcst kiaacca. Kakoil mpoieHT cocras-
JSIIOT JIEBOYKM 3TOTO Kiacca?
0) IMTuenuusnii men cogepkut 17% Bombl. CKOJIBKO MPOIIEHTOB COCTABISET
cyxasi 4yacTh meaa?
B) Ecriu 1,11% neteii He JTIOOST MOPOKEHOE, TO CKOJIBKO MPOIEHTOB AeTel
JIO0SIT 3Ty CIagOCTh?

7. TlepeBeaute B MPOLEHTHI:

1 1, 3,
a) E! 6) 41 B) 41
2. 12, 9.
r) g: .H) 251 e) 20’
L. )27, 3.
200’ 50’ 400°
3. 1 3
K) 12, 1) 12, M) 5"



8. HepeBeJII/ITe JACCATUYHBIC YMCIIA B IIPOLCHTHI:

Obpasey: a 0,04 0) 0,5; B) 0,25;

024 =24 _ 2494 r) 0,97; ) 1,01; e) 2,23;
100 x) 0,204;  3)6,79L; 1) 0,(3):

217 = % _ 217%, K) 0,(6); 1) 5,123 W) 1.

9. 3anuiuTe B BUIE HECOKPATUMBIX IPOOEH MPOIIEHTHI:

a) 75%; 0) 40%; B) 24%;
r) 100%; 1) 50%; e) 60%;
x) 15%; 3) 5%; 1) 150%;
Lo Lo
K) 5 b; m) %
M) %%; H) 220%.
10. IlepeBenuTe NPOUEHTHI B AECITUUHBIE YUCIIA!
a) 3%; 0) 7 %; Obpasey:
B) 18%; r) 44%,; 14% = 14 _ 014
1) 0.9%; ¢) 0,25%; 101% .
%) 39,4%; 3) 62,1%; 16,5% =7 5q = 0165
n) 41,59%; K) 56,48%. 30119% = 3,0119.
11. TlepeuepTuTe U 3aMOJHUTE TAOIUILY:
JlecsaTuuHoe 0,26 0,49 7.82
YHUCIIO
IIpouenTs! 26% | 69% 143%
Hecokpatnmas| 13 4 2
IpoOb 50 25 3

12. CKOJBKO MPOIICHTOB COCTABIISIIOT:

a) 22 kr ot 100 kT;
B) 15 MuH oT yaca;
1) 6 MM oT 12 Mm;
%) 0,4 xr oT 500 1;
n) 6 ¢ oT yaca?

6) 20 m ot 50 Mm;

r) 75 6aHOB OT 2 JIeeB;
e) 3 or 300 i;

3) 120 MuH OT 2 U,

OTHOLUEHMS U NpomnopLum



HE]

13. Pacumdpyiite uMs OJHOTO M3 CAMBIX M3BECTHBIX
AHTUYHBIX (PHITOCO(OB.

Kon
ncPePTAOMUIE Db C
1 % % % %%2—155—1()% 10% 25% | 4% |50%| 20% 5% |20% 2% |100% |1%
14. Oxpyraure A0 1EJIOTO Yucia MPOLEHTOB: gépaseq:
a) 1. 6)1; B) 2. 3=0.(6) ~ 67%;:
6 3 9 3
35. 2. 5 72=0,(27) ~ 279
D N 56 Q) > 11 ) = 27%,

15. CKOJIBKO MPOLEHTOB COCTABJISIET JUIMHA CTOPOHBI KBaJpaTa OT €ro Mnepu-
Metpa?
16. CKOJIbKO TIPOIIEHTOB OT BCEH IUIOMAIN (PUTYPBI 3aKPAIIEHO?

B) r)

17. TlepeuepTtute Gurypy u 3akpacbre 16% ee ruromaiu.




18. PacrionoxuTe B OpsiAKE BO3PACTAHUS:

a) 076, 34%: %; 74%; 036,
5) 133%; %; 134; 1%; 124%.

19. lena npoe3aa B MapLIpyTKe BbIpocia ¢ 2 10 3 eeB. Ha CKoIbKO MpOLIEHTOB
yBEJIMUMIIACH LIeHa Mpoe3aa’?

20. MecsuHBIN 10X01 CEMBbU ObLT HU3PacCXoJO0BaH COITIACHO JaHHBIM JHAIr'PAMMBI.

49
JeeB

KOMMVHAJIBHBIC YVCIIVI'
992 ntest y yery

MMPOAYKTBI IMUTAHUA

1488 neeB

oacxKaa

JIPYTHe PacxXojibl

]
]
]
[]

a) CKOJIIbKO TPOIIEHTOB OT OOIIIETO TOXO0/a COCTABIISIOT PACXO/IbI HA KOM-
MyHaJIbHbIE YCIIyTU?

6) CKOJBKO MPOILIEHTOB OT PACXOJOB HA MPOMYKTHI MUTAHUS COCTABIISIOT
pacxonpl HA KOMMYHAJIbHBIE YCITyTU? A Ha OfeXKIy?

21. Ha BpIOopax mpencenarens ,, Jlerckoro mapiaaMmenta“ mkosbl 112 yyammx-
cs nporojiocoBasy 3a Koo MBanosa, 336 yuamuxcs — 3a Butio [letposa,
a octalibHble 224 yyamuxcs — 3a Jleny CunopoBy. Beibopsl cunrarorces co-
CTOSIBIIIMMUCS, €CJIU 33 OJHOT'O KaHAuaTa mporojocyet He MeHbie 40%.
a) Onpenenute, COCTOSUTUCH JIU BEIOOPHI?

0) [IpencraBbTe MOTyYSHHBIE PE3YJIBTATHI B BU/IE KPYTOBOM JUATPAMMBI (CM.
3aganue 20).

OTHOLUEHMS U NpomnopLum



86 PelueHue 3aaay Ha NPOLEHTDI

1|| IIpu npousBoacTBE MYKU U3
HNIIeHuUbl noiaydarwT 80% MykH,
ocTtaibHOE — OTpyOU. CKOJIBKO MYKH

nosyuntcs u3 200 K MIIEHULIbI?

Pewenue:

a4q--

100%

80% ot 200 KI' MIIEHULBI COCTABIISIOT 1%% 200= | (xr).

Omeem: | XT.

Hy»xHo HaiiTh uncio ——~

Kak naiitn npouent p% ot 4yucsia N?

b
100

21, 15% exxeMecsTYHOTO JJOXO1a
cembH coctaBigioT 900 jees.
KaxoB MecauHbIil 1oX0O ceMbU?

Pewenue:

1 cnoco6b

Memoo npusedenus Kk eounuye:

Ecmu 15% noxoma cocTaBiIsiioT

900 neeB, T01% moxoaa COCTABIISIOT:

900 nees : 15 = 60 sees.

3HauurT,

noxom; 100 - nmeeB = jees.

Omeem: || JeeB.

2 cnocob

IIpocmoe npasuno mpex:

l 15% — 900 sees l
100% R X JIeeB
15 _

100 [

X:% =[ (7ees).

HCKOMOI0 4ymucJja?

Kak naiitn YMCJI0, 3HadA, YTO YUCJI0 M cocTaB/sieT p% oT

. 100
Hy>xHo HaliTu uncio e m.




3 I'oHopap ucnomHuTens non-my3piku Jlopemu
cocraBisieT 20% [0X0IOB OT MPOAAXK €ro JIUCKOB.
15% roHopapa ob6mnaratorcs HajgoroMm. Kakoii mpo-
IIEHT OT OOIIel MPUOBUIN COCTABIISIET HAIOT?

Pewenue:

T'onopap —= 20% = 2 00111el TPUOBLIH.

100
Hamor —— 15%:£ roHopapa
100 ’
20 _ _ o
TO €CTh 755760 = = %0 IpUOBLITHU.
Omeem: %.

Kak naiitu g% ot p%?

HyxHo HaiiTu

4';H C 1 anpens 3aprutata rocroauHa YepHosa Beipocna Ha 20 %. Kakosa
ceityac ero 3apruiarta, eciu g0 1 anpens oHa cocrasisiia 2400 neeB?

Pewenue:

Ha ckomnpko BbIpocia 3apruiata?
20 MoO:XHO U Tak:

——.2400 nees = JIEEB.

100 24OO+£~24OO:(M)'24OO.
KakoBa HoBas 3aprurata? 100

2400 + = JIEEB. )

Omeem:

Kak yBe/iM4uTHh WM yMeHBIIUTH 3HAYeHHe N Ha P%? )‘

100+ p
100

100-p
100

Ecnu yBenmuuuth, TO Hy’)KHO HAWTH n.

Ecnu yMeHbIINTBG, TO HY>KHO HAUTHU

n.

OTHOLUEHMS U NpomnopLum



Yn pPaXxXHeHUA n 3agadu

W]
1. Beruucnure:
a) 1% ot 200; 0) 10% o 40; B) 25% or 80;
r) 75% ot 64; 1) 50% ot 3 sees; e) 4% ot 150 cm;
x) 9% ot 200 nomnapos;  3) 120% ot 120; 1) 95% ot 360;
K) 160% ot 160; 1) 77% ot 500 nees; M) 140% ot 99 mees.

2. Haiiogute uucino, ecnu:
a) 25% oT Hero paBHbI 60;
6) 50% ot Hero paBubl 100;

B) 75% oT Hero paBHBI 96;

Obpasey;

60
a) 5100 =240,

r) 90% ot Hero paBHbI 720;

1) 15% oT Hero paBHHI 12, Tposepxa:

e) 175% ot Hero pasubl 140; 25% o1 240 — 25

k) 125% ot Hero paBHBI 250,

3) 4,8% OT HEro paBHEI 6;

n) 3,6% ot Hero paBHbI 8,1.

3. BrImosiHUTE BBIUMCIICHUS.

a) yeenmnubTe 200 neeB Ha 50%; 0) ymensiute 160 steeB Ha 25%;
B) yBennubTe 80 M Ha 75%; r) ymenbmnte 120 cm Ha 40%;

n) yBeanubTe 10000 steeB Ha 3% ¢) ymenninute 15000 neeB Ha 8%;
k) ymenbinute 1 M Ha 0,1%; 3) ymensbimre 2 1 Ha 0,5%.

4. CpaBHuTe:

a) 70% ot 150 cm 60% ot 2 m;

0) 25% ot 10 kr 40% ot 6000 r;

B) 15% ot 800 siceB 24% ot 600 seeB; »\IE
r) 50% ot 1 nam 75% ot 0,2 r™m; =
n) 125% ot 2 yacoB 10% oT OgHOTO qHS;

e) 6% ot 240 1 96% ot 15000 mu1.

5. Beruuciure:
a) 10% ot 50%; 0) 25% ot 40%; B) 50% ot 50%; r) 10% ot 90%.



6. Brmmmre COOTBeTCTBYIOHII/II\/’I 3HAK CpABHCHUS.

a) 25% ot 50 50% ot 25;

6) 15% ot 36 36% ot 15; >/
B) 20% ot 40 40% or 20; -
r) 1% ot 101 101% ot 1.

7. Ucmunno v Jloscno?
a) Eciu yucno yBenmmunuth Ha 20%, 3aTeM MOJTyUUBIIIEECS YUCIIO
| v || yMeHbIINTB Ha 20%, TO B pe3yIbTaTe MOIYYUM IIEPBOHAYAIBHOE
h YHCIIO.
6) Ecmu umcno cHavana ysemmunth Ha 20%, 3aTteM Ha 40%, TO
MOJIYYUM TO K€ YUCII0, KOTOpoe CHavasa yBeanunian Ha 40%, 3atem Ha 20%.

B) Eciu uncno ymenwsimuth cHavana Ha 30%, 3ateM Ha 40%, TO MOJIYYUM TO
K€ YUCII0, KOTOPOE YMEHbIIWIH cpa3y Ha 70%.
r) 150% o1 200 paBHO 200% oT1 150.

1) B Pecniyonmke MomnoBa 28% HaceneHHs COCTaBIISOT aeTH, 31% — Jrroau
MEHCHOHHOTO Bo3pacTa, 42% — ocTalbHOE HACEJICHHE.

8. B npouwutoM roay poct Mumu coctaBui 1 M 40 cM. C Tex nmop oH BBIPOC Ha
5%. Kaxos ero poct ceituac?

9. 133473900 xkuteneit Pecnyonuku MomnmoBa 28% coctaBisitoT eTh. CKOJIBKO
JIeTel B HAIllel cTpaHe?

10. Bo Bpemsi BBIOOPOB B MapiiaMEeHT Ha U30UpaTeNbHbIE YYaCTKU MPHUILIN
1641600 uzbupareneit, uro cocraBuiio 60% OT uncia KUTEIeH, UMEIOLIUX
npaBo rojoca. CKoybKo xuTeneil MoigoBel UMEIOT MpaBo royoca?

Bl

11. Tlpu 3amep3aHuu 00beM Bobl yBennunBaercst Ha 9%. Ha ckosbko npolieH-
TOB MEHBIIE MOJIYYUM BO/JIbI, €CITA PA3MOPO3UTH JIEA?

12. Ilena Ha msco yBenumumiack Ha 25%. CKOJIPKO KHJIIOTPAMMOB MsICA MOXKHO
KYIUTh ceiyac Ha Ty CyMMY JICHET, Ha KOTOPYIO paHbllleé MOYKHO ObLIO MpH-
obpectu 1 Kr msica?

13. Tlocne cTupky MpUHA NOKpbIBaja ymeHbluiaach Ha 0,5%, a ero mymHa —
Ha 1%. Ha ckoabKO IPOLIEHTOB YMEHBIIWIACH TUIOLIAb TOKPbIBAa?

14. Ilena Ha ToBap cHauasa nojaHsuiack Ha 30%, 3atem emie Ha 20%. Ha ckoibko
MPOIIEHTOB OT MEPBOHAYATILHOMN IIEHBI TTOI0POXKAJ TOBAP?

OTHOLUEHMS U NpomnopLum



15. M3 1000 yyamuxcsl IIKOJIBI OJAHY YETBEPTh COCTABIAIT MaIbUUKU. Bo
BTOpYI0 cMeny yuartcs 300 yuarmxcst, u3 KoTopbix 60% —manbunuku. CKOJIBKO
IIPOLIEHTOB OT BCEX MAJIBUMKOB COCTABIISIOT MaJbYMKH, OOyYaroIUecs BO
BTOPYIO CMEHY?

16. 3apmara rocioguHa Mopapy noBbicuiack Ha 225 jeeB, TO ecth Ha 15%.
Kakas 3aprnaTa 6pu1a y rocrogrHa Mopapy 10 MOBBIIIEHUS ?

17. Lena nbuiecoca ymensimiach Ha 210 sees, To ecth Ha 35%. Kakoit Ob1a
LIEHA MbLIECOCca 1O CKUIKHU?

18. 70% yuamuxcs Kjacca MocenarT KpyKoK Matematuku, 85% — TaHle-
BaJIbHBIN KpYyKOK. KakOB MMHUMAJBHBIN MPOLEHT yYallMXCs, MOCEIA0-
X 00a KpyXKa?

19. Beruucnure:  a) 66%% oT 66,6. 0) 33%% oT 33%.

20. baHK NmpyUHUMAET AEHbI'U HA XpPAHEHHE U B KOHIE roja OOHOBIISET CUeT
COOTBETCTBYIOIIUMH T'OJIOBBIMH MPOLIEHTAMHU. 3aMOTHUTE TAOJIHUILY:

Branenen IlepBonauanbhas| ['omoBoii Ilepuon OK?;{;;?JLI’; ai
cueTa cymMa (j1eeB) | MPOLEHT |XpaHeHus (roz) cuery

NBan YepHos 20 000 10% 2 24200
Poman Beos 15 000 14% ? 22223,16
Amnna IletpoBa 200 000 ? 4 243101,25
Bnan Cunopos 64 000 8% 2 ?
Cepreii bopucos 120 000 12% ? 150528
Aptem CMHpHOB ? 10% 5 644204

21. @ Ecmm X cocraBnsietr 40% OT Y, TO CKOJIBKO MPOIIEHTOB COCTABIISIET Y OT X?
6) Eciu X cocrasmnsier 120% OT Y, TO CKOJIBKO MPOIICHTOB COCTABIISET Y OT X?

2
B) Ecru X cocrasnsier 25% ot 3 Y, TO CKOJIbKO MPOIIEHTOB COCTAaBJISIET Y OT X?

1 3
r) Ecrm 2 X cocrapsier 125% ot > Y, TO CKOJIBKO IPOLIEHTOB COCTaBIISIET Y OT X?

22. Oner n JlumMa 0THOBPEMEHHO BBIILIIM U3 OAHOTO IOMA [10 HAITPaBJIEHUIO K LIIKO-
ne. lar y Onera mmpe Ha 20%, a y JIuMbl KOJIMYECTBO MIATOB 3a TOT K€
uHTepBas BpeMeHu Ha 20% 6ompiie. KTo 13 HUX epBBIM MPUJIET B IIKOIY?



AneMeHTbl Teopun BepoATHOCTU
nnpegcraBsfieHne AaHHbIX

87

7.1. AneMeHTbl TEOPUUN BEPOATHOCTHU

Uccaedyem u yaHaem

1" BpocaroT urpanbHyro KocTh. KakoBbI 11aHCHI (BEpO-
SITHOCTD) BBITIAJICHUS TPAHH C:

a) 8 oukamy,

0) 4 oukamu,

B) KOJIMYECTBOM OUYKOB MEHBIIIE 77

Pewenue:

Bpocanue urpaabHON KOCTH — 3TO IKCHEPUMEHT. B pe3yibraTte 3TOro 3KCIie-
pPUMEHTA MOTYT HACTYITUTh WJIU HE HACTYITUTh COOBITHS, CBSI3AHHBIE C 3TUM JKCIIe-
PUMEHTOM.

a) CoOsITHe , Boimager rpanb ¢ 8 oukaMu® He MMEET IIAHCOB (BEPOSITHOCTH)
HACTYIUTh, TAK KaK HA KKI0M I'paHU UTPATTbHOM KOCTU He 00JIbIie 6 OUKOB.
I'oBopuM, 4TO 3TO COOBITHE HEBO3MOCHOE, A TIIAHC (BEPOSITHOCTD) HACTYII-
neHust paseH O.

0) CoOrITHE , BoimageT rpanb ¢ 4 oukaMu” uMeeT MAHC (BEPOSITHOCTH)
HACTYIUTh. ['OBOpHUM, YTO 3TO COOBITUE 803MOHCHO (WA CAYUALIHO).
B) CoOrbITHE ,, BBITIaIeT rpaHb ¢ KOJTMYECTBOM OUKOB MEHBIIIE 7 0053aTeITbHO

HACTYIIUT, MTO3TOMY FOBOPHUM, YTO 3TO COOBITHE J0CMO8epHO, A ILIAHC
(BeposiTHOCTB) HACTyIUIEHUS paBeH 1.

/
:
/

B >xu3HM BCTpedaroTcs pa3Hble IKCIepUMeHThl. Pe3ynbrar skcriepruMeHTa
HasbiBaeTcsl coObITHeM. COOBITHSI MOTYT OBITh:

¢ JIOCTOBEPHBIMU  msp> [ITaHc (BepOSITHOCTH) HACTYILICHUS paBeH 1.

¢ HEBO3MOXXHBIMU  mesp [ITanc (BepossTHOCTB) HacTYIUIeHUs paBeH O.

¢ Cily4aliHbIMU = [lanc (BepOSITHOCTH) HACTYIUICHUSI paBeH
yucity 0ombine 0, Ho meHbiie 1.

Pewaem u nogcHdaem

B Oapabane ogmHaKOBOE KOJUUYECTBO OENbIX M YepHBIX mapoB. M3 Oapa-
OaHa HayraJ U3BJIEKAIOT OAMH I1ap. JloMOIHUTE MpeIIOKEHUS:

1) CoGriTHe , U3Bneuen Genplii mmap” sBiuserca . COOBITHEM.

OTHolweHust u nponopuumn | (ke




00xnITHE ,, MI3BiIeUeH YepHBIN HIap” sBIIAETCS COOBITHEM.
2) Co0 141 “ o
3) CoObITHe ,, MI3BIICUEH 3€NIeHBIN ap” SBISCTCS COOBITHEM.

3) L11aHChI (BepOSITHOCTB) HACTYIUICHUs COOBITHI 1) 1 2) paBHBI

7.2. NMpeactaBneHve AaHHbIX

Uccaedyem u y3Haem

2%4 Vuenuku VI knacca mogy4dyusiv cleayrolyde OLEHKU 3a BBIMOJIHEHUE
KOHTPOJIBbHOM pabOTHI IO MaTeMaTHKe: aBe , 4", 1mects ,, 5%, ueTrbipe , 6, 4eThIpe
., pu ,8°, nBe , 9" uuernbipe ,,10“. IIpeacraBbTe B BUC TAOIMIIBI JaHHBIE 00
OIIEHKaX 32 KOHTPOJIbHYIO padoTy.

Pewenue:

OneHka 1 2 3 4 5 6 7 8 9 10
K-Bo onierok| O 0 0 2 6 4 4 3 2 4

B tabnune 3amucaHbl pe3yabTaThl MPOBEACHUS KOHTPOJIBHON pabOTHI MO
Mmatematuke B VI kiacce. B 3ToMm ciiydyae roBOpSIT, UTO BBITIOJIHEH CHIAMUCHIU-
uecKull aHanus, coop M pecucmpayusi OQHHHLX.

/® Bozbmume Ha 3amemk
J

MaremaTnueckasi CTaTHCTHKA — 3TO HayKa, 3aHUMAIOMmasics cOopowm,
peructpanueit, oopaboTKo, aHAJIM30M M MHTEpIpeTauell JaHHbBIX,
OTHOCSIIIIUXCS K HEKOTOPOMY SIBJICHHIO (M3 9KOHOMUKH, COLUATLHOM KI3HH,
METPOJIOTUH, CEITHCKOTO X035 CTBA, OMOIOTHH U IP.).

CraTucTUyecKHe JJaHHbIE MOYKHO MPEJICTABUTH C TIOMOIIBIO:

* Ta0IML;

* rpadukoB (puc. 3);

e nuarpaMM (KBaJpaTHbBIX, CTOJIOYATHIX, KPYTrOBbIX U 1p.) (puc.l, puc.2,
puc. 4).

Pewaem u nogcHaem A K-Bo orieHOK

* [IpeacraBbTe C MOMOIIBIO CTOIOUATOrO Ipa-
(buka pe3ynbTaThl MPOBEACHUS KOHTPOJIBHOM
PaGOTHI IO MATEMATHKE U3 3a1aUH 2 .

Pewenue:
I'paduyeckoe mpencraBieHne AaHO HA PH- 1 3 5 7 9 Ouesxa
cyHke 1. [TpoaHanu3upynTe 3TOT PUCYHOK. Puc. 1



Kuuru Ha anrinuiickom

3}5 B 1mikonpHO#l OMbOIMOTEKE
S3BIKEC

50% KHUT Ha PYCCKOM S3bIKE,
0 Kuuru na
25% Ha pymbiHCKOM, 10% Ha aH-

9 (bpaHIy3cKOM
rmiickoM U 15% kHUT Ha QpaH-  g3pike
Ly3CKOM SI3BIKE.

IIpencraBbTe 3TH 1aHHBIE C ITO-
MOILBIO KPYTOBOM UArPaAMMBI.

Kuuru na
pyccKoM

SA3BIKC

Pewenue:
Kuuru Ha

I'paduueckoe mpeacrasieHue DYMBIHCKOM
JTAHO Ha PHUCYHKe 2. A3BIKE

[MpoaHanu3upyiTe 3TOT pu- Puc. 2
CYHOK.

Ha rpaduke, n3o6pakxeHHOM Ha PUCYH- 4 Toicstan GaHOK
Ke 3, MPeICcTaBICHO MOMECSYHOE KOJIU- 70 r
YECTBO COKa, U3rOTOBJIEHHOTO Ha 3aBOJIE 3a 50 + !
nepBoe nosryroaue 2017 rona. 301 T

[Tpoananusupyiite 3ToT rpaduk. I1po- ] P i
KOMMEHTHUPYITE CO3IaBIIYIOCS CUTYAIUIO 10 ¢ -
Ha 3aBOJIe B ITepBOM moyryroaun. Kakue pe- 12 3 45 6 Meo
KOMEHJALUU Bbl MOXETe AaTh aJMUHUC- Puc. 3

Tpaluu 3aBoja?

YnpaxHeHUa n 3agaum

I

1. IlpuBenure no ABa MpUMeEpPa IKCIEPUMEHTOB U COOBITHH, CBI3aHHBIX C S TUMU
9KCIEPUMEHTAMU (TOCTOBEPHBIX, HEBO3MOXKHBIX, CITyYaHHBIX).

2. TlpoBenu skcnepuMeHT ,, bpocanue 6ackeTOOJBHOTO Msiya B KOP3UHY" .
a) ChopmynupyiiTe COOBITHS, CBI3aHHBIC C ITHM IKCIEPUMEHTOM.
0) SABASAIOTCS M 3TU COOBITHUS TOCTOBEPHBIMU ? HeBO3MOKHBIMU ?
CrnyyaitHeIMU ?
B) KakoBbI maHcel HaCTymIeHus chOPMYITHMPOBAHHBIX COOBITUH.

3. B xopoOke 12 kpacHbIxX U 12 cunux kapanaamein. Hayras B3suim oiluH kapaH-
JIAII U3 KOPOOKHU.
a) Cchopmynupyiite coOBITHS, CBSI3aHHBIE C THUM IKCIIEPUMEHTOM.
6) OnpeaenuTe MIAHCHI HACTYIUICHUS KaXI0T0 COOBITHS.
Crenaiite BBIBOBI.

4, HpI/IBCI[I/ITe IMPUMEPDBI SKCIICPUMCHTOB U OIMMPCACIINTC BO3MOXKHBIC CO6LITI/IH,
CBA3aHHBIC C OTUMHU SKCIICPUMECHTAMU.

OTHOLUEHMS U NpomnopLum



5. B xopobxke c¢ neaeHIaMu KpacHOro, KeITOTO U 3eJIeHOTO LBETa MOJIOBHHA
KOH(ET KPaCHOTO IIBETA, YETBEPTh — KEITOIO 1IBETA, & OCTAIbHbIE —3€JIEHOTO.
Hayrana usBnekaercsi ojHa KoH(eTa.

a) Kakoii u3 3Tux 11BeToB 0oJiee BEpOSITEH IIPHU U3BJIEYCHUN OJTHOTO JICACHIIA?
0) YV xKoH}eT KaKoro 1BeTa OJUHAKOBbIE IIAHCHI ObITh U3BJICUCHHBIMU ?

6. CobepuTe CTATUCTUYECKHE TAHHBIE OTHOCHTEIBHO POCTA YYAIUXCS BAIIEro
kiacca. [IpencraBpTe MoTyvYeHHBIC TaHHBIC:
a) B BUje TaOJIUIIBI;
0) B BHIE CTOIOYATOrO TpaduKa.

450
7. Ha pucyHnke 4 npe/icTaBjieHbl B BU- a0l W |
JIe CTOJI0YaTOM MUarpamMmbl Mpo/ia-
KU Y4eOHMKOB B KHIMDKHOM Marasu- 350 [ ]
HE 32 HeAeIo. 300
a) CkoJbKO BCEro OBUIO MPOJIaHO 250
y4eOHUKOB? 200
0) HailimuTe mpOLEHT MPOJaHHBIX 150
YUEOHUKOB 3a KaXK/IbI JICHb. 100
B) B kakoil neHp OBLIO MPOJAHO
5 50
00JIbIIIE BCETO YYEOHUKOB
: f 5 5§ ¢
: & B 8
s = © .
5 A a )
oo
=
Puc. 4
8. BTabmurie mpeacTaBiIeHO KOJTHYECT-
BO NAIIMEHTOB MOJHUKIMHUKU 3a
OJIVH JICHb. ITepuon Bpemenn |K-Bo manueHToB
a) IIpexncrasbTe B BUIE CTOIOYATOM c9 o 10 88
AMarpaMMbl 3T CTATHCTHUYECKHE c101011 102
JTAHHBIE. c11l 1012 185
0) Beruncnure mpoOIEHT MAIMEHTOB c127013 80
3a Ka)Iblii IepUOJ] BpEMEHH. ¢ 13 10 14 110
B) B kakoii mepuo1 BpeMeH! MOJIn ¢l4p015 164
proA Bb ¢ 15 10 16 76
KJIMHUKY TIoceTusIa OOmbIas 4acTh
¢ 16 no 17 58
ManueHToB: 10 obena (mo 13 vacos)

i nocse Hero? Ha ckosbko mpo-
EHTOB OO0JIBIIE?



Bl
9. Momnery Opocarot 20 pas.
a) Ompenenute COOBITHS, CBS3aHHBIC C BBIMAJACHUEM Opiia WM PELIKU MPU
OpOocCaHUU MOHETHI.
0) KakoBbI IITAaHCHI HACTYIUICHUS JTAHHBIX COOBITHI?
B) [ToBTOpuTe 3TOT 3KcniepumenT ele 20 pa3. Chenaiite BHIBOJ.
10. bpocatoT UrpajibHyIO0 KOCTb.
a) Chopmyaupyiite X0Ts1 ObI 6 CITy4aiiHBIX COOBITHI 3TOr0 IKCIIEPUMEHTA.
6) ChopmymnupyiiTe XOTsI ObI 3 TOCTOBEPHBIX COOBITHS 3TOTO IKCIIEPUMEHTA.
B) Cchopmymnupyiite XOTs ObI 2 HEBO3MOKHBIX COOBITHS ITOTO IKCIIEPUMEHTA.
11. N3 24 ceirpaHHbIX MaTuyell PyTOOIBHBIM KIyboM , Yaaua“ 11 matueit
BBIUTPAHO U 8 HUUbUX. M3 24 chirpaHHBIX MaT4yeil (yTOOIBHBIM KIIyOOM
» Yenex“ 14 mMaTdell BBIMTPAHO M 5 HUYBHX. 3a KaXIyl0 MoOeIy KoMaHaa
Mojy4yaeT 3 04Ka, a 3a HUubto — 1 ouko. OcTasnocsk ceirpath 5 matueit. Kakoit
13 IBYX (PyTOOTBHBIX KIIyOOB UMEET OOJIbIIIE IIIAHCOB 3aHATH NIEPBOE MECTO
B UEMIIMOHATE?

12. VIMeroT I paBHbIE IIAHCHI HACTYIUICHUS CIEIYIOIINE COOBITHS, CBS3aHHbIC

C 9KCIIEPUMEHTOM ,, BpocaHue urpajibHoil KocTu":

a) ,, BRIMaAyT 8 04KOB" U ,, BhIMAAyT 12 oukoB”;

0) , BBITIAJIET 2 OYKa" U ,, BBITAAYT 6 OUKOB";

B) ,, BBINAJET YETHOE YMCIO OYKOB" U ,, BBINAJACT HEUETHOE YHCIO OYKOB" ?

13. B xorremknom mnocenke 350 jomoB: 210 U3 HUX — OJTHOATakKHBIE loma, 120 —
JBYX3TaxHble JoMa U 20 — TpeX3TaKHbIE.

a) IIpencraBpTe 3TH JAHHBIEC B BUJIE TAOJIUIIBI.
0) I[IpencraBpTe 3TH TaHHBIEC C TOMOIIBIO CTOJIOYATOM JUATPAMMEBI.

14. Ilpaxmuueckas pavoma. ONpeAeIuTe KOJIMYECTBO PA3HOYPOBHEBBIX IOMOB
Balllero KBapTaja U MPeJACTaBbTe MOJyYeHHBIE JaHHbIE C TOMOIIBIO CTOJIO-
YaTOU AUArpamMmMmel.

15. Ipaxmuueckas padboma. IlpeactaBpre B BUJE KPYroBOM IMarpaMMsl B MPO-
IIEHTaxX HaJu4ue B
Balllel JoMallHen 50 %
OMOIMOTEKE KHUT, 40 % ]
W3JaHHBIX HA pa3- [ ]
HBIX SI3bIKAX.

16. Ha nuarpammax,
n300pa’KEeHHBIX HA
pUCYHKE 5, f1o11y-

IIEHBI OITNOKH.

Haiinutre ux uno-  Yuebnuku XymoxectBeHHnole CroBapu

CTPOWTE MPABUJIIb- KHUTH

HbIE IUATPAMMBI. a) Puc. 5 6)

OTHOLUEHMS U NpomnopLum



17. TlpencraBbTe B BUJIE CTOJIOUATON TUATPAMMBI CIIEIYIONINE TaHHBIE:
— paccrostane ot CoJHIa 10 TiaHeThl Mepkypuit = 58 MUIITHOHOB KM;
— paccrostaue ot ConHua a0 miaHeTsl Benepa =108 MUILITHOHOB KM;
— paccrostare ot CoiHiia 10 iaHeTsl 3emirst =150 MUUIMOHOB KM;
— paccrostaue ot CosHuia 70 iaHeTbl Mape = 228 MWIIMOHOB KM.

(Bospmurte 3a 1 cm 10 MUIUTHOHOB KM.)

18. a) IIpencraBpTe B BHIE CTOIOUATON TUATPAMMEI CIIEAYIOIINE JTaHHBIE:
— mmHa pexu Juectp — 1400 kM;
— mnuHa pexu Juenp — 2200 kwm;
— mmHa pexu Jlon — 1900 kwm;
— mHa peku Bosra — 3500 kM.
6) Onpenenure, IO TEPPUTOPUM KAKUX CTPaH MPOTEKACT KaKaas peka.
B) Haiinure, okpyrius 10 AecsThIX, BO CKOJIbKO pa3 [{Hectp kopoue Jnenpa.
r) Onpenenute, OKPYIJIMB 0 AECATHIX, BO CKOJIIBKO pa3 Bomra nimuHHee

Huenpa.
EEE

19. TlpencraBbTe CiaeAyONIME JaHHbIE B BUJIE KPYTOBOM AUarpaMMbl, a 3aTEM B
BUE CTOJIOYATOM:
a) B cene 120 noMoB, 13 KOTOPBIX 25 — TOKPBITHI MU(epoM, 35 — uepernuriei,
a 'y 60 1OMOBI KpbIIIN JOIIATHIE.
0) B kopoOke ¢ 11BeTHBIMU KapaHaamaMu 12 KpacHbIX, 8 CHHHX, 5 YepHBIX U
15 5xenThIX KapaHIallIeun.

20. B ypue 50 mapos, nponymepoBaHHbIX unciamu 1,2,3,...,50. Bribuparor
HayraJl oauH map. Kakoe u3 coObITHII UMeeT OOJIbIIIe IAHCOB HACTYIUTD:
1) ,, BeiOpanu map ¢ 4uciioM, KOTOpoe MpH JIeJIeHnH Ha 5 qaeT B ocraTke 1°;
2) ,, Be1Opanu map ¢ 4ucioM, KOTopoe SIBIISIETCS TOUYHBIM KBaJpaToM” .

21. TlpuBeauTe TpU MpUMEpa IKCIEPUMEHTOB, COOBITHS KOTOPBIX UMEIOT PaBHBIC
LIAHCHI IPOU30UTH.

22. IlpencraBbTe B BU/IE CTOJIOUATOMN qUATrPAMMBbI KOJIMYECTBO YUAITUXCSI BO BCEX
KJIaccax Ballleyd ITKOJIBI.

23. TlpoBeauTe Kakoe-Tud0 HCCIIEeAOBAHUE C OMHOKIACCHUKAMU U MPEICTaBbTE
MOJIyUeHHbIE JaHHBIE HanboJee yI0OHBIM CIIOCOOOM.



2a0aHuf OAQ OCMbICACHUA

1. YTo Ha3bIBAIOT OTHOLIEHUEM ABYX YUCEN?
2. IlpuBenure nmpuMepbl OTHOLIEHUI U3 IOBCEIHEBHOM KU3HU.

3. Crpocure y poauTeNen U YKaKUTe, 4eEMy PaBHO OTHOLIEHUE KOJIMYECTBA Ca-
xapa K ppyKTaM, UCTIOJIb30BAHHBIM TSI IPUTOTOBJIEHUS BAPEHbs, KOMIIOTA.

4. Yem oTinmvaeTcsl OTHOIIEHUE OT APoOHu?

5. Chopmynupyiite mpuMepbl OTHOIIEHHIA N3 (PU3UKU, SKOHOMHUKH, TEOMETPHH,
KYJIMHAPHH.

6. Uro npeacrasisieT cOO0M Mpornopuus?

a_¢cC
7. 3anuimre Bee MPOIOPLIUH, KOTOPbIE MOXKHO MOIYUUTh U3 TPOTIOPLIMI b-d’
8. B KakoM ciydae U3 4eThIPEeX HEHYJIEBBIX YUCENI MOKHO IIOJIyYUTh BEPHYIO
MPONOPLIMIO?
9. IlpuBeauTe cBOM MPUMEPHI IPOMOPII U3 PA3HBIX O0IACTel 3HAHMSL.
10. Kaxue BeTMUMHBI HA3bIBAIOTCS MPSIMO MPOTOPLHUOHATIBHBIMU ?

11. IlpuBeauTe mpuUMEPHI IPSIMO MPONOPLUOHAIBHBIX BEJIMYMH U3 Pa3HBIX
obitacreli 3HaAHUS.

12. I[OHOHHI/ITC NpCAJIOKEHUA, 4TOOBI IIOJIyYUTb UICTUHHBIC BbICKA3bIBAHU .
a) ,, 3apruiaTta poauTesiei MpsMo IPONOPIMOHANIBHA ... "

0) , Paccrosinue, npoiineHHOE aBTOMOOWIIEM, MPSIMO TTPOTIOPIIMOHATb-

HO ...H ...

13. CocraBbTe 3a/1a9y, KOTOPYIO MOXHO PEIIUTb, UCIIONB3Ys [Ipocmoe npa-
8UNI0 MpeX.

14. Kakue BelTMYMHBI HA3bIBAIOTCS 0OPATHO MPOTOPIIUOHATLHBIMU ?

15. IlpuBeaute mpruMepbl 0OPATHO MPOMOPIUOHATBHBIX BEJIMYUH U3 PA3HBIX
obitacreli 3HaHUS.

16. Yto Takoe 1%7?

17. BepHo nH, 4TO %: 75%7? OOoCHYyliTE OTBET.

18. , T'a3 B Pecniybnirike MomnaoBa nogoposxkain Ha 12%*. O0bsicHuTe CMBICTT
3TOr0 BBICKA3BLIBAHUS.

19. Kakwue TuIibl 3a/1a4 Ha MPOILIEHTHI BbI 3HAETE?
20. Kak Haiitu nipouieHT P % oT yucna N?

21. Kak HaifT¥ 4nCiI10, 3Hasl, 4TO YUCIIO M cocTaBiseT P% OoT UICKOMOTO uncia?

OTHOLUEHMS U NpomnopLum




22. Kax naittu q % ot p %°?

23. CocraBbTe 3aJ1a4y 10 KaXA0My THUITY 33]1a4 Ha MPOLIEHTHI.

24. TlpuBenure mpuMepbI MPUMEHEHHS ITPOLIEHTOB B Pa3HBIX 00IACTSIX 3HAHUSI.

25. Jlns yero HyKHbI TPOLEHTHI?
26. IlpuBenure mpumMepbl COOBITHI: JOCTOBEPHBIX, HEBO3MOXHbBIX, BOZMOKHBIX.

27. Kak MOKHO npeacCTaBUTb CTATUCTUYCCKUC JIaHHBIE?

YnpaxHeHusi U 3afa4M Ha NOBTOpPEHMue

HO
1. BblunciiuTe 3HAYEHHE OTHOIIEHMSI:
a) 2. 5) 7. 5) 0,504 . 1) 4,35
5’ 2’ 14’ 29°
2. 3amnuuure TpU OTHOWICHU A, pPABHBIC OTHOIIICHUIO.
L 9 12, o1
a) 7, 6) Z, B) 0’41 F) 11.1
3. Cpasnurte uncia au b, eciou:
a_ . a_ 2015, P
a) b= 0,93 0) b~ 2104’ B) a=16b;
1) b=0,99; ) g>1- 9 2<1

4. Hanaurte 3HaU€HUE OTHOIIEHUS MEXK/TY:
a) KOJIMUECTBOM JIHEH B STHBape M B aBIYCTE;
0) KOJIMYECTBOM JHEH HEACU U JTHEH BECCHHUX MECSIICB;
B) CBOMM POCTOM M POCTOM coce/ia o mapTe;
') KOJIMYECTBOM CTPAHHMII B yUeOHUKAX 10 MaTeMaTHUKE U (hU3HKE.

5. CpaBHUTE C TOMOIIIBIO OTHOIIICHHUS:
a) BO3pacT pouTeieH;
0) cBoOIi Bec U Bec cocea 1o MmapTe;
B) U3MEPEHUS YUeOHUKA 110 MATEMAaTHKE;
T) BAJIFOTHBIN Kypc JouIapa U eBpo.

6. Boccranosute MOCICHOBATCIIbHOCTDL PABHBIX OTHOIICHUI:

45-20_ I _10_@m o _7 _I5_8a_In_4xm

6 36 -9 05 2 96 7'
n o -3 _12_m yl_2_3_4
16 22 G



10.

11.

12.

13.

14.

15.

16.

CpaBHUTE 1ICHBI.

a) 3 KT MIIIEHUYHOU MYKHU CTOSIT 26 JieeB, a 2 KT KyKypy3HOil MyKu — 17 jieeB.
0) 1,5 1 TomaTHOrO coka crosrt 11,4 ites, a 2 1 16;109HOTO coKa — 14,6 Jesl.
B) 0,8 M? kepamMuuecKoi IUTKK cTOST 65 jieeB, a 1,2 m?>mapkera — 98 jiees.
r) 5 M xene3Hoit TpyObI cTosT 140 jteeB, a 3 M onmHKOBaHHOM TPYOb! — 100 j1eeB.

Boccranosure IIPOIIOPLIHIO:

8_L . LS. 24_4. 10_2
9= 18" ° 7§ =% B 1716 Doa~T

OHpCI[CJ'II/ITC, SIBJISIFOTCS JIM JaHHBIC YHMCIIa YJICHAMU ITPOIIOPLIHN:

3 18] 4][2][9; o) [1](7][3] (21
9 (2] 5 5|20 ) (12| 5] 6] [10].

N3 25 1 monoka mosydaroT 3 J1 CMETaHBbl.

a) CKOJIBKO CMETaHBbI MOJIyunuTces u3 75 i1 monoka? A u3 180 1? A u3 500 mun?
6) CKOJIbKO MOJIOKA MOTpedyeTcs, YTOOBI MOyUnuTh 4,5 11 cMeTaHbI ?

A 600 mn? A 500 m?

depmep BCKoMall 3eMiIto BOKpyr 5 nepeBbeB 3a 30 munyT. Eciiu oH Oyner
MIPOJIOJDKATH PAdOTAaTh B TOM K€ TEMIIE, 32 KaKOe BpeMsi OH BCKOIIAET 3eM-
70 BOoKpyr 150 nepeBbeB?

B tabnuie npeacraBieHbl JaHHBIE O CKOPOCTH U BPEMEHU MPOXOKICHUS
OJTHOTO M TOT'O YK€ PACCTOSIHUS Pa3HBIMHU BUAAMU TPAHCIIOPTA.
[TepeuepTuTe U 3aMOJHUATE TAOTHILY:

Cxopocts (km/4) | 40 90 | 120 50 | 10 200

Bpewmst (1) 3 | 2 4 6 | 8
JeBouku cocTaBsitoT 55% BceX YYEHUKOB IIKOJIbI. YeMy paBHO OTHOIIEHUE
YHUClia MaJbYUKOB K YUCITY JIEBOYEK?

3anuimre B IPOIIEHTHOM OTHOIIICHHH:
a) 7 0) 5 B) 10" r) 5 n) 091; e)214; x) 14, 3) 28.
CKOJIbKO MPOIIEHTOB COCTABIISIOT:
4 2 1 1
. - = . - _’)
a) 5or 12, 6)9OT 3 B) 25 ot 40; r) 13 oT 29.

a) Ymenwimute cymmy B 180 rteeB Ha 15%.
0) YMmensbimre cymmy B 240 neeB Ha 20%.
B) YBemmubTe cymmy B 2100 seeB Ha 25%.
r) YBenuubte cymmy B 1480 neeB Ha 30%.

OTHOLUEHMS U NpomnopLum



17. N3 2500 cemsan B3ouwu 2175. HaliguTe MpOLEHT BCXOKECTH CEMSIH.

18. TIpoBenu 3KciepuMeHT: ,, BeiOpanu Hayraa ogny uudpy”. IlpuBenure asa
npuMepa COOBITUI: 8) TOCTOBEPHBIX; 0) HEBO3MOXKHBIX.

19. B xopoOxke 16 3enenbix u 14 cunux kapanngameid. Kakoe u3 coobiTuii nmeer
OoJIblIIe IAHCOB HACTYIIHUTH:
A, VI3Bieknu HayraJ 3eieHbii kapangam” wiu B: , I3Biekiu Hayra CMHUN
Kapanaam” ?

HE

20. TeneBuzop notpedsier 180 W (uurtaem , BaTT") 3JIeKTpOIHEprUu 3a 3 yaca.
CKOJIBKO 3JIEKTPOIHEPTUU OyIeT U3PACXO0BAHO PAOOTAIOIINM TEJIEBU30-
pom 3a 5 yacoB? A 3a 8 yacos?

21. ®otorpaduto pazmMepoM 5cM Ha 6 cM TPOMOPIIMOHATBHO YBETUYUIN TAKUM
o6pazoM, uto ee ymHa ctaia 108 mm. Kakoa teneps mmpuna gpotorpadum?
22. B tabnuie ykazaHbl Tapudbl TeJIeQOHHBIX IEPeroBOPOB IS IBYX IMAKETOB.
Maxe Bxtouennrnie | AGonemenT | Tapud 3a momonHUTETbHBIC
KeT
MUHYTHI (;reeB) MUHYTHI (OAHOB)
Crangaprt 300 24 9,6
DKOHOM 200 6 24

INocmonun KomneitkuH 3a Mecsiir B cpeaneM pacxoayeT 200 muH TenedoH-
HOTO BpEMEHH, a ero kBapTupaHT MBaH — 250 MUH B CpeTHEM.

a) Kaxoii maker 6oJiee yqo0eH /i1 HUX?

0) Kakyro cyMMy JieHeT TOJDKEH 3aIUIaTUTh KaKIbIi U3 HUX 3a TeIepoH?
(PaccmoTpuTe 00a ciyvas.)

23. YBUIEB NMEPCUICKUN KOBEp pazMepoM 3 M
Ha 4 M u croumocTbio 4080 j1eeB ¥ MHIUIA-
CKHUI KOBep pazmepoMm 2,5 M Ha 4,5 M cTou-
mocTthio 3825 nees, rocnoaud Konelikux
c/ienajl BBIBOJ, UTO MEPCHICKUI KOBEp 10-
pOXe UHAMMCKOTO (XOTS MX TIEPUMETPBI OIH-

HakoBbl!). [IpaB mu rocnoauu Konelikun?

24. N3BecTHO, UTO X_ 34 u §=17. Haiinure %

2
25. OTHOIIeHUE IBYX HATYPAJIbHBIX YUCET — -, 4 UX pa3HOCTh — 3.

3

Haiinure 3T yncna.



26. IlpousBeneHne AByX HATypaJIbHBIX uMcell — 96, a 3HaUueHHEe MX OTHOLIe-
Hus — 1,5. Haligure 3TH uncia.

27. 3HayeHue OTHOIIECHMS ABYX uncen — 5,92, a ux cymma — 17,3
Haiigure 31 uncna.

28. BenuuuHbl X U Y IPSIMO MPOMOPLUUOHAIIbHBL. 3HAs, YTO €clii X =8, Toy =3,

HaWgnTe:
a) 3HaueHue Yy, ecau X =12, 0) 3HaueHue Yy, eclu X = 2;
B) 3HaueHue X, ecnu Y = 30; r) 3Ha4YeHue X, ecnu Yy =0,9.

29. BeauuyuHbl U 1 V 00paTHO MPOMOPIMOHANBHBI. 3Has, 4To ecnu U=12,
ToV =20, HangnuTe:
a) 3HaueHue V, eciu U=>5; 0) 3HaueHue V, eciau U =28,
B) 3HaueHue U, eciu V= 60; r) 3Ha4YeHue U, eciu V=3.

30. 3apmmata pabouero cocrasmisuia 1600 neeB. Ceituac on mosydaet 2320 jieeB.
Ha ckonbko MponeHToB BeIpocia 3apruiata pabodero?

31. 3aprutata yuurens cocrabisuia 1800 neeB. Ee moBbiciiin Ha 35%. KakoBa
TeNephb 3apIuiaTa yuuTess?

32. Ilpakmuueckas pavboma. I1poBenuTe 3KCKYPCUIO B IKOJILHON OMOIMOTEKE U
OTIpeJIeTUTe YKMCIIO KHUT, U3IaHHBIX Ha Pa3HBIX s3bIKaX. [IpencraBpTe
MOJTyYeHHbIE TAHHBIE IPU TOMOIIIHU:

a) TaOJINLIBI; 0) KpyroBoi IMarpaMMBl; B) CTOJIOUATOM AUATPAMMBL.

33. IlpuBennTe mpuUMEpPBbl UCIOJIb30BAHUS MPEACTABIECHUS TaHHBIX BalllMMU
POAMTEISIMU B UX TTPOPECCHOHATIBLHOM JIEITEIIBHOCTH.

34. Muma notpatui 20% Bcelt cymMMbl cBouX AeHer. Ha CKOJIbKO MpOIIEHTOB OH
JTIOJDKEH YBEIMUUTH OCTABIIIYIOCS CYMMY JICHET, YTOOBI MOJIyYUTh IEPBOHA-
YaJIbHYIO CyMMY?

35. Onno yncno cocrasisger 80% ot apyroro uncia. CKOIBKO MPOIEHTOB CO-
CTaBIISIET BTOPOE YUCIIO OT: @) MEpPBOro;  0) UX CyMMBI?

X Yy _ z . XtYy+Z, x> +y?+7°
36. 3Hasd, 4To a = b = c =5, HaiinuTte: Q) a+—%/+c 0) m.
37. Jlana mponopius: %: é Haiinoure:
X+VY. X . X+ 2. 3x+4y

a_b . .
38. Jlana nponopuust 2 = 5 Haiigure kaxx/10€ N3 OTHOUIEHWUI TPOTIOPITUH, €CITU
a+b=27.

OTHOLUEHMS U NpomnopLum



WUtoroBbiv TecT paoomor: 45 MUHYT

| BapmaHT

1. B copeBHoBanuu yuactByioT 80 criopt-

CMCHOB, U3 KOTOPbIX g — ACBYIIKMU.

a) Ucmunno v Joowcno?

3
" E — paluroHajIbHOe YHucio.”

0) OnpeniernTe, KaKOH MPOLICHT OT BCEX
CIIOPTCMEHOB COCTABIISIOT JICBYIIIKH.
B) Bhruncnure 3HaueHHEe OTHOIIECHMUS
MEX/Ty KOJIMUYECTBOM IOHOIIEN U KOJIU-
YECTBOM JICBYIIICK, YUACTBYIOIINX B O1-
HOM U3 3a0€eroB, eciii B 3TOM 3a0ere
y4acTBOBaJIO Ha 12 ieByIlieK MeHbIIIe,
yeMm o0111ee KOJIMUECTBO JIEBYIIICK.

2. Hansl yucna: 6; 0,4 u 1,6. Brumure
TaKO€ YMCIIO, YTOOBI ITOTYYEHHOE BhI-
CKa3bIBaHME CTAJI0 UCTUHHBIM.

6 _L[1],
"04 16
O06ocHyiiTe oTBeT!

3. MacmTab kaptsl pasen 1:5000000.
Haiinute paccrosinue ot ropoaa bpu-
4eHb J10 MyHurmnus Kummnay, ecnu
Ha KapTe OHO paBHO 4,8 cM.

4. BV xmacce 30 yyaiuxcs, B VI —28 yua-
nwxcs, B VII — 32 yyamuxces, B VI —
30 yuarmuxcs, a B IX xmacce — 36 yua-
LIAXCA.

a) IIpencraBbTe 3TH CTATUCTUYECKHE
JIaHHbBIE B BUJIE TAOJIULIBI.

0) [TpencraBbTe B BHIE CTOIOYATOM qUa-
PaMMBbI 3TH CTATUCTUYCCKUE JaHHBIE.

H-H- I - B - N - I - - .

2.

Bp eéMA 6blNOJIHeHUA

Il BapuanT

B onmumnuane ydacrByror 60 yuarmx-

Cs, N3 KOTOPbIX Z — FOHOIIIH.

a) Ucmunno vm Joscno?

,,60 — 1enoe yucio.”

6) Onpenenure, KAKOH MPOIICHT OT BCEX
YYaCTHUKOB COCTABIISIOT FOHOIIIM.

B) Bhiuncnure 3HaUYeHHE OTHOIICHMS
MEXTy KOIIMYECTBOM FOHOIIICH U KOJIU-
YECTBOM JIEBYINICK, YIACTBYIOIINX HA
OJIHOM W3 3TAIlOB OJMMIIAAJILI, €CIIN
Ha 3TOM JTarlle y4acTBOBaJIO Ha 8 FoHO-
IIeii MeHbIIIe, YeM 00I1ee KOJINIECTBO
IOHOIIICH.

Janse! uncna: 8; 0,5 u 2,5. Brimmure
TaKO€ YMCIIO, YTOOBI ITOJTYYCHHOE BhI-
CKa3bIBaHUE CTAJIO UCTUHHBIM:

8 _05,
"] 25

O06ocHyiiTe oTBeT!

Macmrab xaptsl pasen 1:4000000.
Hatinure paccTostHre OT MYHHIIHITUS
Kummnay o ropona Kaxyin, ecnu Ha
KapTe OHO paBHO 4,3 cM.

BV xnacce 18 yyaiuxcs, B VI —24 yya-
uuxcs, B VIl =30 yvamuxces, B VI —
18 yyammuxcs, a B IX kmacce — 28 y4a-
HIUXCS.

a) IlpencraBpTe 3TH CTATUCTUUYECCKIEC
JaHHBIE B BUJIE TAOJIULIBI.

6) [TpencraBbTe B BUIE CTOJIOYATOM THa-
TPaMMBbI 9TH CTATUCTUYECKUE JaHHbIE.

Cxema OLICHUBAHUA TeCTa

O1eHka 10 9 8 7

6

5 4 3 2 1

Cymma GannoB| 27-26 | 25-24 | 23-21 | 20-17

16-12| 118 | 76 | 54 | 32 | 10




JAEMEHTDLI
TEOMETPUM




§1 OCHOBHbIe reOMeTPHUYECKNE NOHATUSA

1.1. FleomeTpuyecKne NOHATUA

Ymo 3naem? Ymo yznaem?

1|| PaccmoTtpute pucyHKr M oOpaThTe BHUMAHHME Ha acCOLMAIlUH, MpOBe-
neHHble Beesnaikoi.

— JIuHus ropu3oHTa —= npsaAMasn

— HacenenHnele NyHKTHI HA KApPT€ —= TOYKH
— JlyucBera —= mnoaynpsmasi
Tpaexropus nosera Kummnsy—byxapect — orpe3ok
Penbcbl —  mapaJuiesibHbIe NpsMbIe

* OOBSICHUTE TIOHATHE 2eomMempuyeckas gueypa.

¢ T'eomeTpuyeckasi purypa — 570 MHOXKECTBO TOUEK.

¢ Touka —camasi mpocrasi reomeTpudeckas purypa.
H3zo06pasicaem:

e WM X

¢ IIpsimasi He MMeET OrpaHUYCHUH.
H3zo0pasicaem:

a A B M N
___— um wm —
* Tpwu u Oosee TOUKH, JiexKaIue Ha OJTHON MPSIMOM, HA3bIBAIOTCS KOJLIHHE-
ApHBIMH.

 JIBe HemepeceKaromecs: MpsiMble, JIeKaIIie B OJTHON TIIOCKOCTH, Ha3blI-
BAIOTCS Mapa/lIeIbHBIMH NPSIMbIMH.

* JIBe mpsiMbIe HA3BIBAIOTCS MEPeCceKAIIIMMHUCS NPSIMBIMH, €CJTH Y HUX €CTh
OJIHa O0IIIast TOYKA.




224 PaccmoTpute pucyHOK M 3aOJTHUTE MPOITYCKU:

D E B A F <c @4

a) Touka A pacrionokeHa mexcdy TOUKaMHU u

6) Touku A u C pacrosioxKeHbl no pasHvle CMOPOHbL OT TOUKH

B) Touku A, B, E, D pacnonoxensl no 001y cmopony OT TOUKU

r) Toukn PACIIOIOKEHBI TI0 OJTHY CTOPOHY OT TOYKH B.
) Yactp mpsiMoii @, orpaHUYeHHasi TOUKoW B u cocrosimiast u3 Bcex TOUuek

MPSIMOI @, pacHONIOKEHHBIX O OJHY CTOPOHY C TOYKON A, Ha3bIBaeTcs

B~ Bozomume Ha 3amemi
J

¢ Tlonynmpsmasi — 3TO 4acTh OPAMOI, COCTOALIAS U3 BCEX TOUYEK ITOU
MPSIMOH, JIEKAIIMX MO OJTHY CTOPOHY OT HEKOTOPOW TOUKH, KOTOpast
HAa3bIBAETCSl HAYAJIOM 3TOM MOJTYNPSIMOM.
H3zobpascaenm: Yumaem: Oobosnavaem:

M N IMonynpsmas MN [MN

¢ Touxka O, mpuHayIeKAIIAS TPSIMOM, ACTUT 3Ty MPSIMYIO Ha JBE MPOTH-
BOIIOJIOKHBbIE MOJynpsiMble. /laHHAs TOUKA SBJISIETCS HAYAJIOM 3TUX

TTOJTYTIPSIMBIX.
H3zo0pasicaem: Yumaem:
A 9) B ITonynpsmbie [OA 1 [OB mpoTHBOIOIOKHBI

¢ OTpe3koM HA3BIBACTCS YACTh MPSIMOH, 3aKITFOUEHHAS MEXKIY ABYMS TOU-
kamu. TOYKH, OrpaHUYUBAIOIINE OTPE30K, HA3BIBAIOTCS €r0 KOHIIAMH.
H300padicaem: Yumaem: Oobosnavaem:
Otpesok AB [AB]

3}5 C kakoll reomeTpuuecKon (pUrypoi acCoLMMPYeTCs MOBEPXHOCTb BOJIbI
o3epa B 0€3BETPEHHBIH JIeHb?

TlogacHdaem

IToBepxHOCTH BOABI 03epa (0€3 BOJIH) MOX0Ka HA YaCTh IJIOCKOCTH.

B Bozpmume Ha 3amemK

=

I11ockocTh HE UMEET OTPAHUYCHUIA. H306pasicaem mockocTh O (anbda):

Ecmu IpsaMas JICXKUT B IIJIOCKOCTH, TO OHA
pa36I/IBaeT 9Ty IINIOCKOCTDb Ha ABC 4aCTH,
Ha3bIBACMBIC NMOJYIIVIOCKOCTAMM. o




Hemunno wim Jloowcno?

OnHo 13 BbICKa3bIBaHMi 105)kHO. HaliuTe ero n 06bsicHUTE CBOI BBIOOD C 1O-
MOIIIbIO PUCYHKA.

a) Yepes o/1Hy TOUKY MOKHO IMMPOBECTH OECKOHEYHOE MHOXECTBO MPSIMBbIX.

6) Yepes aBe pa3INUYHbIE TOUKA MOXKHO IIPOBECTH TOIBKO OJIHY IPSIMYIO.

B) KOHIpysHTHBIE OTPE3KU UMEIOT PaBHbIE JITHBI.

r) Ecnu kaxmast u3 npssMbix au b mapaurensHa mpsiMoii C, 1
TO MpsiMble @ U b mapastenbHbL. 4 %ll

1) Ecnu kaxmast u3 npsiMbIX @ u b epecekaet npsimyo C, TO
npsiMbie @ 1 b Toxke mepecekaroTcsl.

1.2. O603Ha4YeHNsA N n3oopaxeHus

“ﬁ" OOpartuTe BHUMaHUE, KaK YUTAIOTCS 0003HAYCHUS.

Obo3nauaem: Yumaenm:. Hszo0pasicaem:.
Aed Touka A npUHALIEKMT IPSIMOi d. J_/d-
Ae d Touka A He IPUHAIEKUT TIPSMOIL d. ‘A\d
{A,B,C} cd | Touku A, B, C npunanmexar npsimoii d. N B S d
Ae o Touka A NmpUHAJIEKUT TUTOCKOCTH (.
acoa [IpsiMasi & npUHAIEKHT TUTOCKOCTH (.
[BC IMoaynpsimass BC ¢ Hauaiom B Touke B. C B
a —
allb Ipsimble @ 1 b napaieabHb. b
b
a
ajfb [Ipsimbie @ 1 b He mapajuieabHbI. b -
aflb={M} | TIpsmsbie au b nepecexarorcs B a M
Touke M . b
a
alb [psimble @ 1 b nepreHauKyISIpHbI. b




Obo3navaem: Yumaem: H3zo0pasricaem:
[AB]=[CD] | Orpe3ku AB u CD KOHrpyIHTHBI. '?\—!3
| —— |
C D
A B
AB>CD JmuHa otpe3ka AB Ooibliie TMHBI —_
| e |
otpeska CD. c D
A=B Touxu A u B coBnagaror. A‘B

Tlpumendem u odvacHdem

2 TIpourure, 3aTeM H300PA3UTE PHCYHKOM:

a) [MN]N[KP]={E};

0) AB||d;
B) C¢ AB. [T 3
el
3}5 3adaua ona uemnuonoe M2,

Kak nmpu momoInyu MaTeMaTHYeCKMX CHMBOJIOB MOJKHO 3aITUCaTh BhICKA3bIBa-
Hue: , Touku M, N u K koimuneapHbr*?

Yn PpaXXHeHuda U 3agaydu

Wm0
1. PaccmoTpuTe pUCYHOK U ONPEIEIIUTE:
a) TOUKH, 0) npsiMbIe; B) TIOJIYIIPSIMBIE; ') OTPE3KHU.
B. D G
F
M

C E
2. PaccMoTpuTe pUCYHOK 3aJIaHUs 1 U 3aITOJTHATE TIPOITYCKH:
a) [Mpsmyro d MOXHO 0603HAYNTH M KAK

6) [Tomynpsimbie u MIPOTUBOIOIOKHBI.
B) Touku KOJUTMHEAPHBI.
r) Touka MPUHAJIEKUT IPAMOU , @ TOUKH HE IpUHAI-

JIeXKaT 3TON MPSIMOM.

1) [Ipsimbie u MEePECceKAIOTCS B TOUKE



3. Ioctpoiite 1 0003HAUbTE:
a) IPSIMYIO U TOUKY, MPUHAISKAIIYIO eH;
0) OTPE30K M TOUKY, HE IPUHAUICKALLYIO EMY;
B) TOJIYIPSIMYIO U TTAPAJIIEIIBHBINA €l OTPE30K;
T) ISTh TOUYEK, KAXK/Ible TPU U3 KOTOPHIX HEKOJIJIMHEAPHBIE.

4. O603HAYbTE MHOXECTBO BCEX TOYEK MPSMOM:
a) pacIoJIOkKEHHBIX MeX Ty ToukaMu A u B 3T0ii ipsiMoi;
0) pacroJIOKEHHBIX 1O TY CTOPOHY OT TOYKH A (3TOH MPSMO¥), UTO M TOY-
ka B (aroit mpsimoit).

5. Mpourute: & M €[AB]; 0) N¢[EF; B) dN[MN]={K};
r) b|| BC; n) ABLI; e) Mea; x) bc B.
6. PaccMoTpHTe pUCYHOK M BBIOCPHUTE OTPE3KH, JJIMHA KOTOPBIX:
a) He OoubIIe 6 cM; 0) HE MeHbIIIE 3 CM;
B) oT 3 ¢cM J10 6 cM; r) He OOJIbIIe 4% CM.
A B C D E F G

/. PaccMOTpHUTE PUCYHOK 3aaHUs 6 U ONPEIEITUTE!
a) [AC]N[BD]; 6) [BC]U[CE]; B) [AD]\[BE];
r) [BCN[FE; m) [ABU[DC; e) [BF]N[CB.

8. Touku A, B u C koJutMHEapHBI ¥ pacIiooKeHbI B JaHHOM Mopsiake. Haiiaure
JUIMHY OTpe3Ka:
a) AB, ecm AC =20 cm, BC =0,12 nm;
0) AC, ectu AB=9 cm, BC =15 am;
B) BC, eciu AB=14 cm, AC =41 nm;
r) AC, ecm AB =2BC =10,8 cm.

HE]

9. Ilepeueptute pucyHok. Mcronp3ysl TMHENKY U YTOJbHUK, TPOBEIUTE YEPE3
TOUKY M OJHY IpsIMYIO, MapajuIebHyI0 npsmoii d, a Apyryro — mnepreH-
TUKYJSIPHYIO TIpsiMoii d.

M
M
d
d
\ /
a) 0) B)



10. CpaBHHTE AJIMHBI OTPE3KOB IIPU TOMOLIY LIUPKYJIS:

a) AB u CD; 6) MN u KP; B) FG 1 EH; r)RSu TQ.

11. CKOJIBKUMHU CIIOCOOAMHU MOKHO 0003HAYUTB MIPSIMYIO, U300PAKEHHYIO HA PU-

CyHKe?
A B C D

12. Touku A, B u C koJutMHEapHBI U PACIIOJIOKEHBI B TAHHOM MOPSIIKE.
Beruucnure paccrosiHue Mexay cepeauHamMu otpe3koB AB u BC, ecnn
AB =24 cm n BC =16 cm.

EEE
13. Otpe3ku AB u BC nexar Ha ognoit mpsimoit. Haitnure BC, ecmn AB =16 cwm,
a PacCTOSsTHUE MEX]1y CEpeMHAMU JTAaHHBIX OTPE3KOB 14 cM.

14. Touku A, B u C HekoimuHeapHbl. Uepe3 Kakable IBe U3 HUX ITPOBEIU TPsi-
Myto. Ha ckoipko yacreil aenr miocKOCTh MPOBEAEHHbIE MTPSMbIE?

15". Yucnossie ocu OX u Oy meprieHIUKyIsIpHbI (cM. pucyHok). Obo3HaUeHue
A(4; —1) yumraercsa kak: , Touka A mmeeT xKoopauHatel 4 u —1". DTO
O3HayaeT, yTo npsmas, napasmuiensHas Oy u mpoxozsmas yepe3 TOuky A,
nepecekaeT ocb OX B Touke neneHus 4, a mpsmas, napamienbHas OX u
npoxojsiias yepe3 Touky A, nepecekaer ocb Oy B Touke aeneHus —1.
AHAJIOTUYHO OIpeAeNUTe KOOPAUHATHI APYIHUX TOUYEK, OTMEUEHHBIX Ha

PHUCYHKE. y
Oobpasey: L 41
B(25 1). ! 3 G
1 : . e
\D 21
.H 1'- .B .K




82 Ymbl

2.1. Knaccudmkaums yrnos

Ymo 3naem? Ymo yznaem?

1|| ITpounTaiite 3araagxy MHOTO3HalKK1 U OTraJiaiiTe, 0 KaKou
reOMETPUUYECKON (hUrype UaeT peub.
YV yenosexa osa nneua,
A 6 cymkax — 0eHb u HOUKA.
Kak nazeanu osa nyua
C nauanom 6 obweti mouxe?

» Kak Ha3pIBaeTCsl MHCTPYMEHT B pyKaxX y MHOTO3HAMKH U UTO MOYKHO C €T0
MTOMOIIBIO TOCTPOUTH?

7

[

¢ YoM Ha3bIBaeTCs reoMeTprueckas purypa, oopaso- B
BaHHAs BYMS MOJIYNPSMBIMU (CTOPOHBI yria)
00IIMM HavajIoM (BepIIMHA YIJIa).

Vroi, obpa3oBaHHbIl noaynpsmbeiMu [AB u [AC
obo3nauaercst kak ZBAC. C

A

¢ BuyTpennsisi 06,1acTh yrjia —3TO MHOXECTBO TOUEK, 3AKIIIOUEHHBIX MEXKIY
cropoHamMu yria. OcrajibHble TOUKH 00Pa3yIOT BHENIHIOK 00/1aCTh yIJa.

—BHYTpeHHsIs 06acTh yriia BAC
\\ — BHemHsIst o0nmacte yrima BAC

21] PaccMmoTtpuTte pUCYHOK M BIIUIIWTE OJHO U3 CIIOB: HY/A€60l, PA3GEPHYMblIL,
ocmpblil, NPAMOU, MYNOU.

A D
//
pd
sl A L K
F G M

C E
Vrom ZABC | . Vron «/DFG | .
Yron «/DFE | . Yron ZEFG | .
Yron ZKLM _

e 3anuimTe YIOMSHYTBIC YIJIbI B IIOPAAKE BO3PACTaAHNA UX BCJIIMYMH.



2.2.papycHasn mepa yrnos
WUccaedyem u yzHaem

1“ Ecnu ydecTsb, 4TO ABa pa3iIMYHBIX OTpe3Ka OTIMYAIOTCS APYr OT Jpyra
JUTMHAMU, TO B JIGUCTBUTEIHLHOCTU MPU CPABHEHUHU ITUX OTPE3KOB MbI CPABHU-
BaeM UX JJIUHEI.

A Kak CpaBHMTH JIBa yrIjia?

N3 V xiacca 3HaeM, 4To ,, pacKpbITHE" yIila COOTBETCTBYET €0 BEIIMYMHE.
3Ha4yuT, YeM OOJIbIIE , PACKPBITHE" YT, TeM OosbIie ero BesuunHa. Creno-
BaTEJIbHO, U3 BCEX YIJIOB PA3BEPHYTHIN Yrosl UMeeT HauOOJIBIIYIO BEJIUUUHY.

/
;/’/ Bozomume Ha 3amemK

K
Bemmuuny yrima A o6osnauaem M(ZLA).
JIBa yria Ha3bpIBaIOTCS KOHIPYIHTHBIMH, €CJTH Y HUX PABHBIC BEJTMUUHBI.
Ecnu yriiet A u B koHrpysHTHBI, TO 0003HauaeM ZA= £B.

3ameuanue. KOHpr3HTHBIC YIJibl IIPU HAJIOKCHHUHN COBIIAAArOT.
* Bo ckonbko pa3 BSJIMYKUHA IIPAMOI'O YIJIa MCHBIIC BEJIMYUHBI PA3BEPHYTOT'O

yrima? O0ocHyiiTe.

2% Maine Hao cpaBHUTH BenmmuuHbl yriioB ABC u DEF.
A F

B C D E

HquHTaﬁTC CJICAYIOIIEC IMTPpaBUJIO U IIOMOTUTE Maie CIIPaBUTHCA C 3aTAHUCM.

/,
= - Bosomume Ha 3amemk
V4

¢ YtoObI MOyYUTH EAMHUITY U3MEPEHHUS YTIIOB, PA3BEPHYTHIN yTo ,, pa3-
nemnn” Ha 180 paBHBIX YacTel U IMMOCUYMTANH, YTO OHA YacTh (13 180)
MMEET BEJIUUYMHY, PAaBHYIO OJHOMY rpaaycy, U o0o3Hayuiau kaxk 1°

(cM. pUCYHOK). 180°

L —

A o] B

* 3HAYNT, BEJIMUMHA PA3BEPHYTOro yria pasHa 180°.

* Benmmunna nipsimoro yria pasHa 90° (uutaem: ,, 90 rpagycos”).




¢ YroObl onpeaenuTh BEIUUYUHY MPOU3BOIb- U

120°
HOTO yrJia, HaJl0 HAaWTH, CKOJILKO yrjoB 1° \\\“"”
" Q%@i\%*"\\‘\“{m? 7 51’/5
»BMemaroTcs” B3TOT yroi. Hanbosee ucronb- FASN NN/

s

3yeMbIM HHCTPYMEHTOM JIJI51 U3MEPEHUS YTITIOB
SBIIsIeTCA TpaHcnopTup. YToObl M3MEpUTH

|||Jm|1u|]1mluﬂ|ﬂulnu1|mhm[uuhud
BEIIMUMHY YTJIa, pacrojiaraéM TPAHCIIOPTUD
Tax, 4TOOBI BEpPIIIMHA yTjla COBMaja C IICHTPOM ITOJIYOKPYKHOCTH TPaH-

CIIOPTHPA, a OJJHA U3 CTOPOH yIJIa Mpoxoamia yepes aeneHue 0.

Takum 06pa3oM, Apyras CTOPOHA yIjia MPOUIET Yepe3 JeJICHUe, MOoKa-
3BIBAIOIIEE BEJIMUMHY YIJIA.

Bemuuuna yrina UNG, nzo0pakeHHOTO Ha pUCyHKe, paBHa 120°.

Obosnauaem:. M(LUNG) =120°.

Ilpakmuueckan paboma
* Mcnionb3yiiTe TpaHCIOPTUP JJTS pellieHus 3aaaun Marmu.

3} Kaxk ¢ moMol1iipio TpaHcnopTupa nmocTpouTh yroia 60°7?

Pewenue:

@ Crpoum nonynpsmyio [NG.

® PacnionaraeM TpaHCIIOPTHUP TaK, YTOOBI LIEHTP €ro MOTyOKPY>KHOCTHU COBITAT
¢ roukoit N, a monynpsimast [NG npoxoauia uepes aenenue 0.

® Otmeuaem Touky U HanmpoTtus nenenust 60.

@ Yroa UNG pagen 60°.

\ 90 11 /

”/y/

G N 607 G

wnmmmmmmmmmd
€ O ®
IIpakmuueckan pavoma

* AHaAJIOrMYHO MOoCTpolTe yroi: a) B 45°; 0) B 110°.

[Monynpsimast [OD penut yron AOB /
Ha JIBa KOHTPYIHTHBIX yria. Yemy paBHa
BenmunHa yrira AOD, ecmu m(£LAOB) =71°7?

Pewenue:

OuyeBHIHO, MOKHO IOCYMTATH, 4T0o M(LAOD) =71°:2=30,5°.
Ho uto o3nauaer 0,5°?




TlogacHdaem

7151 TOro 4To0BI 60J1€€ TOYHO U3MEPSITH YIJIbI, UCTIONIb3YIOT SUHHUITBI H3ME-
pEHUSI MEHbIIIE OJIHOTO Tpajayca.

1 .
Taxum o6pasom, B0 TPaityca Ha3bIBAETCS MHHYTOH (o6o3Hauaercs '),

1 .
A o MMHYTBI HA3BIBACTCA CEKYHIOf (oGo3navaercs ).
/ ’ V{4
CnenosarenpHo, 1° =60, 1'=60".

Taxum o6pasom, 30,5° = 30°30'.
Omeem: m(£AOD) =30°30'.

A, Brruucnnre:
a) 24°5248" +33°49°27”, 6) 61°3243"+47°36'58".
Pewenue:

a) 24°52'48" +33°49'27” =57°101' 75" = 57°102'15" = 58°42'15".
75" =60"+15"=115" 102 =60'+42 =1°42
6) 61°32'43" - 47°36'58” = 61°31'103" — 47°36'58" =
32 :31‘{6;” 61° = 60°+ 60

=60°91'103" - 47°36'58" =13°55'45".

Yn paXXHeHUuda U 3agaydu

I
1. PaccMOTpuUTE PUCYHOK M OTIPENEITUTE YIJIbL:
a) ocTpbIe; 0) TyrbIe; B) pa3BEepPHYTEIE; T) IpsIMBIE.
D
¢ B
E @) A
F



2. Ilocrpoiite yrisr:
a) ABC u CBD Tak, uro6s! nomymnpsimbie BD 1 BA ObU1# MPOTUBOMONIOKHBIMY;
6) ABC u DBE Tak, yTo0s! kaknas u3 map noiynpsmsix BE u BC, BA u BD
00pa3oBbIBaJIa MPOTUBOIOJIOKHBIE ITOTYIPSMBIE.

3. Ilocrpoiite nBa yria, y KOTOPbIX:
a) o01ast BEpIIMHA, HO pa3HbIE CTOPOHBI;
0) oJiHa cTOpOHA 00111as, a IBe APYIrHe — IPOTUBOIIOIOKHBIE ITOTYIIPSIMbIE.
B) OJIHAa CTOpOHA 00111as, a ABE IPyrue — B3aUMHO TIEPICHIUKYIISIPHBIE.

4. Onpenenurte BU yIJia, €CIIM U3BECTHO, YTO €r0 BEJIMYMHA PaBHA!
a) 90°; 0) 180°; B) 60°;
r) 135°% ) 0°; e) 87°.
5. Ilocrpoiite yro, paBHBI:
a) 40°%; 0) 135°; B) 80°%; r) 155°.
6. Yron xkakoro Buja ONMUCHIBAET MUHYTHAsI CTpPEIKa 4acoB 3a.
a) 15 MuH; 0) 30 muH; B) 25 MUH,; r) 10 Mmun?

7. PaccmoTtpute puCyHOK U Haiinute BenmuuHy yria AOB:

B C
B
550 2 - 68 5
C O A @) A D
a) 0)
8. 3a xakoe BpeMsl MUHYTHAsI CTPEJIKA YacOB OIMCHIBACT YTOJI BEJIMUYUHOM B!
a) 30°% 0) 60°; B) 1357 r) 1°?
9. Beruucnure:
a) 39°24' +25°43; 0) 67°18 +15°24’;
B) 51°40' - 27°33;; r) 120°-116°52..
10. PasBepnyTsIit yron AOB, n300paxeHHbIH D E
HA PUCYHKE, pa3feluiIN YeThIPbMS IOJy- C
MPSMBIMUA Ha 5 KOHTPYIHTHBIX yIJIOB. F
Haiinure:
a) m(LAOC); 6) m(£LCOE);
5) m(</BOC); r) m(£FOC). A O B

11. TToctpoiiTe ¢ TOMOIIBIO JIMHEWKU U KapaH/1aIia yroi:
a) 6ombire 90°; 0) menbIre 90°.
Halinute BenMunHy IOCTPOEHHOIO YIJIA.



) |

12. Beruuciure:

a) 45°:2; 6) 97°: 2; B) 2-75°38; r) 2-67°29.
13. TlepeBeauTe B IpalyChl, MUHYTHI M CEKYH/IbI:
a) 4015°; 6) 34,45°: B) 89,22°; r) 7618°.
Obpasey:

54,26° = 54° + 0,26° = 54°+ (60- 0,26)' =54°+15,6' =
=54°15+(60-0,6)” =54°15"+ 36" = 54°15'36".

14. PaccMOTpUTE PUCYHOK U HAWAUTE 3HAUECHUE X!

3
X+3O%Zx x—42°>\\x x/,<§x

a) 6) B)

X+ 24°

15. PaccMoTpuTE pUCYHOK U HAMIUTE BEJTMYMHBI HEM3BECTHBIX yIiIoB. Chenaiite

BBIBO/I.
C ) B B 148° C
2 : 24°
! @) ? 5 ?
? A ?
D A ’ D
a) 0)
P
16. Ipsmeie AB u CD, u3o6paskeHHbIE HA A 2 L 63° B

pUCyHKe, mapajuieapHbl. Haiiqure
HEW3BECTHBIC BEJIMUUHBI yTJIOB.
CremaiiTe BBIBOJI. C

2/ M~

ur_/,
Ak
K




83 MHOroyronbHuKM

3.1. JlomaHble NMHUU. MHOroyrosibHUKu

Uccaedyem u yaHaem

1 Pacemorpure pucynok.

C kakol reoMeTpuyecKoi (Urypoil MOKHO aCCOIMMPOBATH TPACKTOPHIO
noJera:

a) Jlapnaka, Cram0yn, Acdunsl, Maapun, JIuccabon;

0) Kummmnoy, byxapecr, Pum, Munan, MronxeH, Kummuaay?

Pewenue:

a) TpaexTopus nojeta o kypey Jlapuaka, Cram0ys, Adunst, Manpua, Jluc-
cabOH OMUCHIBAET HE3AMKHYTYIO JIOMAHYIO JIMHUIO C BePIIMHAMH B YKa3aHHBIX
ropojax.

0) TpaexkTopus nojieta 1o Kypcy Kumunay, Byxapect, Pum, Munan, MioHxeH,
Kuimnasy onuchIBaeT 3aMKHYTYIO JJOMAHYIO JIMHHIO.

/
:
/

¢ OTpe3kH, U3 KOTOPhIX 00pa3oBaHa JIo- B
MaHasl JINHUS, HA3bIBAIOTCS CTOPOHAMH
(111 3BEHBSIMH), 8 KOHIIBI OTPE3KOB — Bep-
IIMHAMH 3TOM JIOMAHOM. C
¢ JIroOble TpH MmocIeI0BaTeIbHbIE BEPIIIN-
HBI JIOMAHO# JIMHUM HEKOJUTUHEAPHBI.
¢ He3zamkHyTasi JioMaHasi JUHHS VMEET JIUINb JIBE BEPIIMHBI, U3 KOTO-
PBIX HCXO/IAT 110 OJHON CTOPOHE.




¢ 3 Bcex BEpIIMH 3aMKHYTOM JIOMAHOM JIMHUH UCXOJIST MO JIBE CTOPOHBI.

¢ HOMaHYIO JIMHHIO 0603Ha‘laIOT, YKa3aB €€

L M
BEPIINHBI B TOPSIJIKE UX CIIEJOBAHUS.
Ha pucynkax n3o0pakeHbl: HE3aMKHYTast
nomanas munHust ABCD u 3aMkHyTas jo- K N

manas tuansg KL MN.

22% IToctpoiiTe 3aMKHYTYIO JIOMaHYIO JIUHUIO:
a) ¢ 4-Ms CTOpOHAMH, JIBE U3 KOTOPBIX HE UMEIOT OOIIMX BEPIIUH, a JIBE
JIPyTHE TIEPECEKAIOTCS;
0) ¢ 4-Ms1 CTOpOHAMHM, KOTOPBIE MIEPECEKAIOTCS JIUIITh B BEPIIIMHAX JIMHHUH.
Pewenue:

a) Crpoum nomanyto manto ABCD.  6) Crpoum nomanyro muauio KL MN.
B L
M
A
K
D
= N
-

¢ 3aMmKHyTas JOMaHasi, CTOPOHBI KOTOPO HEe UIMEIOT APYTUX OOIIUX TOYEK,
KpOME €€ BepILIMH, HA3bIBAETCS MHOTOYTOJIbHUKOM.
Jlomanas muuus KL MN, mocTtpoenHas B myHkTe 0) (3amanue 2),
SIBJIIETCSI MHOTOYTOJIBHUKOM ¢ 4-Ms1 ctopoHamu. Touku K, L, M, N
SIBJISTFOTCSI BEPIITMHAMHY JITAHHOTO MHOTOYT'OJIbHHKA.

¢ JluaroHajbl0 BBINTYKJIOTO MHOTOYTOJIbHUKA Ha3bIBA€TCS OTPE30K,
COCTMHSIIOIINI JIBE BEPIIUHBI, HE MPUHAIICKAIINE OJHONH U TOH kKe
CTOPOHE.

¢ YacTp IIOCKOCTH, OTPAaHUYEHHONW CTOPOHAMHU MHOTOYTOJBHHKA,
Ha3bIBACTCSl BHYTPEeHHEl 00/1aCTbI0 MHOrOyroJibHuka. OcranbHasi 4acTh
TJIOCKOCTH HA3bIBAETCS! BHEIIHEH 00/1aCTbH) MHOTOYTOJIbHUKA.

L [KM], [LN] — nnaroHaim MHOTOYTOJIb-

INRRRRRRN

s nuka KL MN

AN — BHYTPEHHSIsSI 00J1aCTh MHOTO-

AN yronpHuka KL MN

\

\\\\\\| — BHEIIHsIs 00J1aCTh MHOTO-
yrompHuka KL MN.




3.2. Buabl MHOroyrosibHUKoB

Ymo 3naem? Ymo y3anaem?

‘ﬁ" Kaxk Ha3pIBaeTcsi MHOTOyroibHUK ¢ 3-MsI cTopoHamu? Kakue MHOTOyroJib-
HUKU C 4-MsI CTOpPOHAMU BaM U3BECTHBI?

Pewenue:

TpeyeonvHuk — 3TO MHOTOYTOJIBHUK C 3-MsSI CTOpOHAMU. B mpeabaynmx
Kjaccax OBUTM pacCMOTPEHBI KBaJpaThl M MPSIMOYTOJbHUKU, KOTOpbHIE SIBIIS-
FOTCSI MHOTOYTOJIbHUKAMU ¢ 4-Ms1 cropoHamMu. CyIlIECTBYIOT U APYrue BUIbI
MHOTOYT'OJIbHUKOB C 4-Ms1 CTOpPOHAMU.

B~ Bosomume Ha 3amemK
J

¢ MHOTOYTOTBHHUKH KITACCU(DUIIUPYIOTCS IO KOJIMYECTBY CTOPOH MJIH YIJIOB!
TPEyroJIbHUKHI — 3TO MHOTOYT'OJIBHUKU C 3-MsI CTOPOHAMH;
YEeTHIPEXYTOJIbHUKHU — 3TO MHOTOYTOJILHUKY C 4-MsI CTOPOHAMMU;
MATUYTOJIBHUKHU — 3TO MHOTOYTOJIbHUKU € 5-10 CTOPOHAMH;
HIECTUYTOJILHUKHU — 3TO MHOTOYTOJIbHUKH C 6-10 CTOPOHAMU.

2 ITocTpoiiTe YeThIpeXyroNbHUK C IBYMS MapajlieIbHbIMU U KOHIPYIHT-
HBIMU CTOpOHaMu. M3MepbTe JIMHBI APYTHX IBYX CTOPOH, 3aT€M OIpEesUuTe
B3aMIMHOE PACIIOJIOKEHHUE IIPSIMBIX, KOTOPBIE COACPIKAT 3T CTOPOHBI.

Pewenue:

A B

VY yerbipexyronparka ABCD cto-
ponbl AB 1 CD napamensabl. M3me-
puB ux, moryunm, uto AD =BC =5cm.

[Tpu momoru ABYX JIMHEEK YOEK-
naemcs, uro npssmbie AD u BC He
nepecekatorcs. ClieqoBaTeNbHO, Ia-

pa cropon AD u BC obnagaer Temu D
’Ke CBOWMCTBAMH, YTO W IMapa CTOPOH
AB u CD: oHM KOHI'PYSHTHBI U MTapaJljICIbHBI.

& Bospmume Ha 3amemK
L

¢ YeThIpeXyrojabHUK, Yy KOTOPOrO ABE CTOPOHBI MapajjieabHbl U KOH-
TPY3HTHBI, Ha3bIBACTCS MApAJLIeI0rpaMmMoM. Y mapaJjiiesiorpaMma JBe
Mapel NapaIENbHbBIX U KOHTPY3HTHBIX CTOPOH.

¢ Pomb0 — 310 napaiuieorpaMm, y KOTOPOTrO CTOPOHBI
KOHIPYJHTHBIL.

¢ YeThIpexyrojabHUK, Y KOTOPOTO IB€ CTOPOHBI Ma-
paJUIeIbHBI, 4 IBE APYTUe HE MapaliesIbHbI, Ha3bl-
BaCTCs Tpal'lelll(leﬁ. HapaJ'U'ICJ'II)HI)IG CTOPOHBI Tpa-
MEIMH HA3bIBAIOTCS OCHOBAHHSIMH.

Tpanenys OCHO-
BaHS




335 PaCCMOTpI/ITe CXEMY U 06paTI/ITe BHUMAHUC HA BUBI IapalICJIOTPaMMOB!

’ [MapaymenorpaMmsl I

/ Y

ITpousBosbHbIE
PomOBI ITpssmMoyronbHUKK

TapaILIeIorPaMMbI
cropot®t A Ksaparst /A
KoHrpy? ; =

e Kak Ha3bIBaeTCs nmapauiciorpamm, KOTOprﬁ OJHOBPEMCHHO SBJISACTCA U

POMOOM U IPSIMOYTOJILHUKOM ?

3.3. MepumeTp MHOroyrosibHMKa

'/ PaCCMOTpI/ITe PHUCYHKH. Brruncnure NEPUMCETP KAXXKJO0I'O MHOT'OYI'OJIbHHKA.

B C

L M
3 3 ,
F G 25 25 i 2
3 3 i
3 |
K > Ny

3 3 3
2,5 2,5
A ) D
1,5 4
E H X z
@ @
Pewenue:
Pgep =4- AB=4-3=12(cm).
Pren = 2EF +2FG=2-3+2:15=9(cm).
Py = 2KL+2LM =2.2,5+2-3=11(cm).
By =XY+YZ+ XZ=25+25+4=9(cwm).
hepuMeTp MHOTI'OYI'OJIbHUKaA paBC€H CYMMC JIJIMH €0 CTOPOH.
| L L
1 1
I L L c
P=4-1 P—=2(L+1) P,—=2(L+1) P, =a+b+c




3.4. Mnowaab kBagpaTta. Nnowaab npssMoyrosfibHMKa

2z 2z
Ymo 3naem? Ymo yanaem? D E

1 ®epmep nomenun croit yuacrox Ha mBe yacTu:
oJHa UMeeT (hopMmy KBaaparta, Apyrasi — mpsiMoyroib-
HUKa (CM. pUCYHOK cripaBa). MeHbIasi IIo1a b Oblia
3acestHa JIyKOM, a OONbIas — YeCHOKOM.

Kakas moniaap Ob1a 3acesiHa JIyKOM, a Ka- B 1C 20
Kasi — YeCHOKOM? 8Mm |
8™ :
Pewenue: | G
@ A pgee = AB* =8 =64 (7). Al ' '
® DE = AF — AG = AF —BC =16-8=28 (u). 16 M
® ./ = DE-EF =8-20=160 (m?).
@ 3aMeTHM, UTO .o/perg > -/ ppcg, TAK Kak 160> 64.
Omeem: 64m° — 3acesHbl TyKoM, 160M° — 9eCHOKOM.
B C
2%% [lepumeTp npsiMoyrosibHUKa paBeH 96 M.
3Has, YTO IIMPHUHA MPSIMOYTOJIbHUKA COCTABIISIET
50% ero MJIMHbBI, HAMAUTE IUIOLIAIb TPSMOYTOJIb-
HUKA. A D
Pewenue:
@ Taxk xax AB cocrasmnsger 50 % ot BC, to BC = 2AB.
@ Zpep =2(AB+BC)=2(AB+2AB)=2-3- AB=6AB.
® Pgep =96M, 3HauNT, 6AB =96 M.
@ AB= : (m).
® BC=2AB=2- = (m).
® &/ABCD = . = . = M-2.
Omeem: M2,
/,
>
14 J a L
a a p=a a a «/—=L-a
1 1
a L




yl'lpa)KHeHVIFI n 3agayviun
I

1. Paccmotpute pucyHok. Ompenenure:. &) He3aMKHYTHIE JIOMAHBIC JINHUHY;
0) 3aMKHYTbIE JIOMaHbIC INHUU;, B) MHOFOYFOJ'ILHI/IKI/I

G
2. Tlocrpoiire:
a) 3aMKHYTYIO JIOMaHYyIO JIMHUIO C 5-10 CTOpOHAMY;
0) HE3aMKHYTYIO JIOMAHYIO JIMHUIO € 6-10 CTOpOHAMU,;
B) MHOTOYTOJIHUK C 5-10 CTOpOHAMU;
I) 3aMKHYTYIO JJOMAHYIO JIMHUIO C 5-F0 CTOPOHAMH, HE SBIISIOIIYIOCS MHOTO-
YTOJIbHUKOM.

3. Ilocrpoiire:
a) mapaJjuieJIorpaMM co CTOPOHAMH, paBHBIMU 6 ¢cM U 8 cM;
0) Tparneuuo ¢ OCHOBAaHUSIMH, paBHBIMU 3 CM U 5 cM;
B) poMO C TMaroHaIsIMHi, paBHbIMU 4 cM U 7 CM;
') KBQJIpaT C UaroHajssMH, paBHbIMHU 5 CM.

4. Haiinure nepuMeTp MHOIOYTOJIbHUKA, JUTMHBI CTOPOH KOTOPOTO!

a) 3 cm; 4,2 cM; 5,8 cM; 6 cm; 0) %CM; %CM; lom; 1,5 cm.
5. CKOJIBKO TMaroHayieil y MHOTOYTOJIbHUKA
a) ¢ 510 cropoHamy; 0) ¢ 6-10 cropoHaMu?
6. HaiiauTe mioiaap KBajgpara coO CTOPOHOM, paBHOM:
a) 8 cm; 0) 3%CM; B) 2,05 cMm; r) 7,(3) cm.
7. HalimuTe muiomaap NpsSIMOYTOJIbHUKA CO CTOPOHAMHU, PABHBIMU:
a) 6 cm u 10 cwMm; 0) 85cmu 2,4 cwm; B) 4%CM u 12 cwm.
8. Ha pucynke nzobpaxen napasuieaorpamm ABCD. 3anoiHuTe mpomnycku:
a) BC|| : B C
6) N ={O}; 0
B) [AB] = i
A D
r) =[OC].



) |

9. Kakumu o01muMu cBOWCTBaMU 00J1a1aI0T:
a) mapajuieJiorpaMM U Tparemus;
0) mapasieIorpaMM U MPSIMOYTOJIbHHUK;
B) poMO U KBaJIpar;
) KBaJApaT U IPSIMOYTOJIbHUK?

10. TToctpoiite napamienorpamm KL MN.
Hcronp3yst TpaHCIOPTHD, U3MEPHTE YIITBI, 3ATEM 3AITOJTHATE TTPOITYCKH:

a) £ZK = ; 0) LN = ; B) M(LK)+m(«LN) =
Crnenaiite BbIBO/I.
11. Haiigure nepumerp:

@) TPEYroJIbHMKA CO CTOPOHAMU, PAaBHBIMU 3% cM;, 4,6 cM u 5,9 cMm;

0) kBaJpaTa co CTOpoHOM, paBHOH 2,(7) cM;
B) MPSIMOYTOJIBHUKA CO CTOPOHAMH, paBHBIME 25,6 cM 1 34,3 cMm;

. el
r) poM0a co CTOPOHOM, paBHOM 55 CM.

12, Vnuna npsMoyroiabHoi GopMbl Obl1a MokpeiTa achanpTom. Haitnure
oAb 3aachalbTUPOBAHHON YIHIIBI, eclu ee JuinHa paBHa 0,75 kM, a
mpuHa 10,5 m.

13. Bpurana pabounx cMOHTHpOBaia 32 OKHA, KaXI0€ U3 KOTOPBIX UMeeT Gop-
My MPSIMOYTOJIBHUKA ¢ m3MepeHusIMu 45 cm u 75 cm. Tapud oriatel MOHTA-
’Ka OJIHOTO KBajJpaTHOTo MeTpa okHa — 80 jeeB. Haigure croumMocTh Beeit
paboThI.

14. CymMma JJIMH BCceX CTOPOH YeThIpexyrojibHuKa — 66 am. Haiiaure miuny
KaXXJI0U CTOPOHBI, 3HAsI, YTO ITHU JUTMHBI PABHBI ITOCIIEIOBATEILHBIM YHCIAM.

15. 3akpaleHHas 1iomaab NpsiMOyrojJbHUKA B c
paBHa 12 cm?. Haiimute miomaib mpsimMo-
yronparka ABCD.

16. CocraBbTe 3a/1a4M Ha! A D

a) MpUMeHeHHe NIepuMeTpa MPSIMOYTOJIbHUKA U TUIOLIAb KBAIpaTa,;
0) mprMeHeHue IUTONIAaAei KBaapaTa U MPSIMOYTOJIbHUKA.



84 OKpyXHOCTb. Kpyr

4.1. AneMeHTbl OKPY>XHOCTU

Ymo 3naem? Ymo y3naem?

1\| Paccmotpure pucyHok. Kakyro reomeTpudeckyto GpUrypy HauepTHI KOHb-

KaMH Ha nbny Kamblﬁ u3 pebsr?

7

| Tloacuaem |

e

1oy

YV AHHBI MOJIy4nJIaCb HE3AMKHYTasl KpUBas JIMHUSL.

Jenuc n300pa3ui 3aMKHYTYI0 KPUBYIO JIMHHIO.
Muia HauepTUI OKPYKHOCTb.

2 PaccMoTpHTe PHCYHOK (TOUKa
O —eHTp OKPYKHOCTHU) U 3ATIOJTHUTE
TIPOITYCKH.

c— A
SN

= B

d oA=[ =OoE=[".
G)[op]=1 =1

oL

4
Bce Touku OKpY)XKHOCTH paBHOYAA-
JIEHBI OT OJTHOU 3aJITaHHOU TOYKH, Ha-
3bIBAEMON LIEHTPOM OKPYKHOCTH.
OTpe30K, COCTUHSIONIMNI EHTP OK-
PY)XHOCTH C KaKOH-TMOO €€ TOUKOH,
Ha3bIBAECTCS PaHyCOM.
OTpe30K, COeAUHSIONIUN IBE TOYKHU
OKPYKHOCTHU, HA3bIBAETCS XOP/IOi.
Xopaa, mpoxosiias yepe3 LEHTpP OK-
PYXXKHOCTH, Ha3bIBAECTCSl JUAMETPOM.
JU1st mocTpoeHuss OKPYKHOCTHU HC-

M10JIb3YEM HHPKY.JIb.

B) Otpesku | SBISIOTCH PAJMyCaMH OKPYKHOCTH.
r) OTpe3ok | — MAMeTp OKPYKHOCTH.

m) Otpeskn | SBJISIOTCA XOPAAMHU OKPYKHOCTH.
e) Touku|  TIpHHAIERAT BHYTPEHHeil 0671aCTH OKPYKHOCTH.

x) Touku| | He MPUHAIEXAT OKPYKHOCTH.




.

/,
o B Dosbmume Ha 3amemk
/

¢ YacTp III0CKOCTH, OTPAHUYEHHASI OKPYKHOCTBIO, HA3bIBAETCS BHYTPEH-
Heil 00/1aCTBIO0 ITOM OKPY’KHOCTH.

Jpyrasi 4acTh IJIOCKOCTH HA3bIBAETCS BHEIIHEH 00/IaCThIO OKPY/KHOCTH.

4

¢ Okpy’XHOCTb, 00bEIMHEHHAS CO CBOEH BHYTpEHHEN 001aCThI0, Ha3bIBA-
€TC KPYIoM. -

—BHYTPEHH:IS1 0071aCTh OKPY>KHOCTH

— BHEIIHSS 001aCTh OKPY>XKHOCTHU

4.2. OnvHa okpyxHocTu. Mnowaab Kpyra

1|| Muiiia py MOMOIIH MTOPTHSKHOTO METpa U3MEPHJI AuaMeTp d OCHOBaHUS
U uHy L OKpYXKHOCTH OCHOBAHMUSI IBYX €MKOCTeN. Berancianre npubiansurens-

L .
HOC 3HAUYCHHUEC OTHOIICHUSA — JJIA KaXI0U EMKOCTU.

d

Y10 BEI 3aMETUIN?

Il
i
e |F

ol

i
o ]

\ J‘Sgﬂ Wﬂlﬂtl\m ‘mum
Wl

L=798cMm, d=254cm L=59,7cm, d=19 cm

Pewenue:
L 798 L 59,7
L 190 —=——=314.
d 254 314. ® d 19

/.
o - Posomume Ha zamemx
72

=
¢ OtHomleHue JUIMHBI OKPY’KHOCTH K JIMHE €€ JUaMETpa SBJISICTCA YMC-

JIOM TIOCTOSIHHBIM (HE panuoHadbHBIM). Ero o003HAYaroOT rpedeckoii
OykBoW 7 (umraercs , [1u").
= 31416.

¢ JlyimHy 110001 OKPY)KHOCTH MOKHO HalTu 1o ¢opmyie L =7 -d, rme
d — muamerp okpyxuoctu. Eciu usBecteH paauyc R OKpy)XHOCTH, TO
JUTMHY 3TOM OKPYKHOCTH MOYKHO BBIYUCIHTH 10 hopmyie L=2-7-R

* Haiinure mpubau3uTebHOE 3HaUECHUE JUTMHBI OKPY)KHOCTHU paguyca 5 cM.



maau kpyra. O6paTuTe BHUMaHUE HA X0/
€ro JIEMCTBUIL:

2% Bcesnaiika BbIBen hopMyIty TUIO- @
'.I g -.:

— Paspenun kpyr Ha CEKTOpBL.

— Pacnomoxui cekTopbl TakuM oOpa-
30M, YTOOBI MOJYYUTHh MOBEPX-
HOCTb, IMIOXOXKYIO Ha MPSIMOYTOJThb-
HUK C U3MEPEHUSIMU, TPpUOIN3u-
TenbHO paBHbIMU R u R (cM. pu- R
CYHOK CIpaBa).

— Inomanb MOJy4EHHOTO MPAMO- f
yronpHuKa pasHa R- R= 7R’ R
— CrnenoBaTenpHO, IUIOHIA[b Kpyra L

MOJKHO BBIYHMCIHUTH MO GopMmyJe: ! R !
« =7nR%, rie R — pamuyc kpyra.

/,
B & Bosbmume Ha 3amemk
7

A
TTromams Kpyra Beraucisiercs o opmyie: ./ = IR%, re R —pamuyc kpyra.

 Haiigure npubiausuTtenbHOe 3HAUEHUE III0IAIU Kpyra paauyca 10 cMm.

Yn paXXHeHuda U 3agadu

I
1. Tlocrpoiire:
d) HE3aMKHYTYIO KPUBYIO;
0) 3aMKHYTYIO KPHBYIO;
B) OKPY)KHOCTH paanyca 4 cM.
2. PaccMOTpuUTE PUCYHOK M YKAKUTE SIIEMEHTBI OKPYKHOCTHU (palyChl, XOP/IbI,
JMaMETPBI, IIEHTP):

D E

6)



3. PaccmoTtpute pucyHok (Touka O —1eHTp okpyHOCTe#). Haliiure MHOXKECTBO:
a) M — MHOXEeCTBO TOYEK, KOTOPbIE TTPUHA/IJIE-
KaT BHYTPEHHEH 00JIACTH MaJoro KPyra;

6) N —MHOXeCTBO TOUEK, KOTOpbIE IMPUHAIeKAT
BHEIIIHEW 00J1acTh OOJIBIIIOTO KPYra;

B) P — MHOXeCTBO TOUYeK, KOTOpbIE MpUHAJIC-
KaT BHYTpPEHHEH obyiacTu OOJIBIIOrO Kpyra u
BHEIITHE 00JIaCTH MajIoTro Kpyra;

r) Q —MHOXECTBO TOUEK, KOTOPBIC IIPUHAICKAT
BHEIIHEHN 00J1acTh MajIoro Kpyra.

4. TlocTpoiiTe OKPYKHOCTb paauyca 4 cM U Touky M, pacnojoKeHHYIO Ha
paccTosiHUU 7 CM OT LIEHTPA OKPYKHOCTH. OTMETHTE TOUKM HA OKPYKHOCTH,
PACIIOJIOKEHHBIE HA PACCTOSIHUMU:

a) 5 cMm ot Touku M, 0) 7 cm ot Touku M, B) 11 cm ot Touku M.
5. Bberuucnure JiMHy OKPY>KHOCTH pajuyca:
a) 4 o 6) g ou: B) 0,(4) ou: r) 3% o,
6. Beruucnure [UIMHY OKPYKHOCTH, TUAMETP KOTOPOH PaBEH:
a) 10 cmM; 0) 6% CcM; B) 2,2(6) cwMm; r) % CM.
7. BbluMCIIUTE TUTOIIAIb KPyra paauyca:
a) 10 ou: 6) % ou: B) 2,(3) ou: ) % o,
8. BerumcnuTe mIomaap Kpyra, IMaMeTp KOTOPOro paBeH:
a) 8 o 6) 1% oM B %T—O om: 1) 4,(4) ou.

9. Touka M siBJsICTCS CEpeIMHOM CTOPOHBI, HA KOTOPOI OHa oTMedyeHa. CpaBHU-
TC IIPH ITIOMOIIU HUPKYJIA pACCTOAHUA OT TOUKHU M,[[O BCPIIMH TPECYIrOJIbHUKA.
Cremnaiite BBIBO/IL.

[TepeyepTHTe PUCYHOK, 3aTEM ITOCTPOMTE OKPYKHOCTB C IIEHTPOM B Touke M,
[IPOXOJAIIYIO Yepe3 BEPLIMHBI TPEYTOJIbHUKA.

M

a) 0)

10. TTocTpoiiTe 1Be OKPYKHOCTU, YTOOBI pACCTOSIHUE MEXK]TY UX IEHTPaMU ObLIO:
a) paBHO CyMM€ UX PaJNyCOB,; 0) paBHO Pa3HOCTH UX PaINyCOB,;
B) OOJIBIIIE, UEM CYMMa UX PaJNYCOB.



11. Paguyc oxpyxxnoctu paBeH 10 cm. Touka O — 1ieHTp okpykHOCTH. KakoBo
MOJI0KEHUE TOYKU M OTHOCUTEIIBHO OKPY>KHOCTH, €CIIH:
2

a MO=75cm; 06) MO=10 cMm; B) MO=12 cMm; 1) MO=5§ cM?
EE

12. CKOJIbKO OOIIMX TOYEK MMEIOT JIBE OKPYKHOCTH, €CIId PACCTOSTHUE MEKIY
UX IIEHTPpaMH PaBHO 8 CM, a UX PaJINyChl PABHBI:

a) 5cMmu 6 em; 0) 2% CM U 5% CcM; B) 4,(8) cMm 1 3,(2) cm;
r)2cM u 6 cm; o) 3cM u 4% cM?

13. Ucmunno umm Jloowcno?
a) JIroboii nuamMeTp pa3OUBaeT OKPYKHOCTb Ha JIBE MTOTYOKPYKHOCTH.
0) JunameTp OKpPY)KHOCTH B JBa pa3a MEHbIIIE paauyca 3TOH OKPYKHOCTH.
B) JIBE OKPYXHOCTH OJTHOTO pajinyca Mpy HAJ0KEHUU COBIAIAIOT.
r) Xopaa OKpPY>KHOCTH — 3TO OTPE30K, ONPE/ICIICHHBIN TBYMSI
TOYKaAMH OKPY>KHOCTH. ] /h
1) He cymiecTtByeT oKpy>KHOCTH C HECKOJIBKUMU JTMAMETPAMU.
e) JIBe OKpYKHOCTH MOTYT UMETh TOJIBKO OJHY OOIIYIO TOUKY.
k) JIBe OKPY)KHOCTU MOTYT UMETh 3 OOIIINE TOYKH.
3) I[IpsiMast 1 OKPY>KHOCTh MOTYT UMETh He OoJiee ABYX OOIINX TOUEK.

EEN
14. PaccMOTpUTE PUCYHOK U BBIYUCIUTE YACTh IJIMHBI OKPYX)HOCTH (Touka O —
LEHTP OKPYKHOCTH):

15. Tloctpoiite oTpe3ok AB mimuHO# 3 cM, 3aTeM OKPYKHOCTb, MMPOXOISIIYIO
yepe3 Touku A u B. Ckonbko perieHuit nMmeeT 3aaa4a’?

16. PaccMOTpuUTE pUCYHOK U BBIUMCIIUTE YACTH IO u kpyra (touka O —1eHTp
Kpyra): 6 oM

O

N
o
=

1
-

a) 5) B) 8 cMm



§ 5 leomeTpuyeckue Tena

5.1. Ky6, kyboupa, nupamumpaa

M
N
@ &)
Kybomun IMupamuia
(TPSIMOYTOTBHBIH TTAPATUIEIICTTUIIET)
3aroTHUTE TPOTTYCKHU: ’

v Ky6oun ABCDEFGH umeer|
OCHOBAHMA, - OOKOBBIX I'PaHEN, IZ‘ ~PepHEH
~ Bepumm, 12) . . — pebpa

v" BOKOBBIMHU IpaHAMHU KyOoua sBIIS- Jy S
orcs [ o I:' —OCHOBaHMs

v || OrpaHMYEHBI KOHIPYIHT-
HBIMU IPSAMOYTOJIbHUKAMH.

v" Tupamumga VKL MN umeer oxHO

OCHOBAaHHE,  BEpIINH, H

[ - pebpa gl
— OCHOBaHME v _ SIBJISIETCSL OCHOBAHU-

V —BepmmHa nmupamMmuib em nmupamubl VKL MN.

v OCHOBaHUEM YETBIPEXYTOJIbHOM

NMpaMubI SBIseTC |

v Kybowu1 ¢ KOHTpy HTHBIME pebpa-

MM HaspBaetcs | .

224



Ucchedyem u yaHaem

22)] Bcesnaiika CMACTCPUIT U3 KaPpTOHA JIBA TCOMCTPHUUYCCKUX TECJId. ,Z[J'If[ 9TOI'O

CHaydajla OH CACIall UX Ppa3BECPTKU.

PasBepTka ky0a
ABCDEFGH

PasBeprka mupamuasr VKLM

B C
|
A : D
l
/)__- VAS
7/
E H
V
K L
M

* [TocTpoiiTe npyrue pa3BepTKU TeOMETPUUYECKHUX TeJl U3 3a1aHUs 2.
» Hauepture pa3BepTky Ky0a, peOpo KOTOPOro paBHO 3 CM.

3}5 Kyb6oun, n3o0paxeHHbII Ha PUCYHKE
CIpaBa, BBITIOJIHEH U3 KapToHa. HaliauTe mio-
ajib .«/ BCEH MOBEPXHOCTH pa3BePTKU KyOOU-
Jla ¥ TUIOIIAIb Kyooua.

Pewenue:

PasBepTka xybomaa coctout u3 6 mpsmo-
YTOJIBHBIX TTOBEPXHOCTEIA:

— J1Be ¢ u3MepeHusMu 8 cm u 15 cwM;

— nBe ¢ u3meperusiMu 10 cm u 15 cwMm;

— n1Be ¢ u3mMepeHussMu 8 cm u 10 cM.

CrenoBaTebpHO,

o =2-8-15+2-10-15+2-8-10=
)=2(8-15+10-15+8-10) = 700(cm?).
OO0beM KyOou/1a paBeH MPOU3BEICHUIO
TPeX €ro U3MEpPEHUN.
7 =8-10-15=1200(cm?).
Omeem: .. =700cm?, 7 =1200cm°.

TIOJIH.

7=L1-h




/.

Bozomume Ha 3amemk
ILromans noJHoi noBepxHoctu (.</, ) Kybouaa paBHa CymMMe ILIOMIa e
BCEX TI'paHel KyOouja U BBIYUCISIETCS 110 GopMyJie:

ol =2(L-1+L-h+1-h),
rae L, | u h ssrisrores msmepenusimu kyoousa.

T=_

7

* BeruucnuTte mioimaab HOIHOM MOBCPXHOCTU U o0BeM KY6OI/II[8. C UBMCPCHUSMHA

9cMm, 6cM 4% CM.

5.2. Kpyrnble Tena

Ymo 3naem? Ymo y3naem?

1|| PaCCMOTpI/ITe I/I306pa)KeHHbIC reoMETPpHUUCCKUC TCIIA.

w Obpa3zytoiue

Panuyc

N

N S
Iuaunap Konyc Cdepa
3aroIHUTe IPOIYCKHU:
v" Hunuuap umeer OCHOBAHMUSI — KPYT'H OJMHOKOBOTO pajuyca, JeKale

B ITapaJUIENIbHBIX IIOCKOCTSIX.
v OcHOBaHME KOHYCa —

v" Bce Toukn paBHOYIAJIEHBI OT OTHON TOYKH, HA3bIBAEMOM

v" Paauyc chepbl —3TO OTPE30K, COSAUHSFOIITUI C OHOM TOYKOH
cepsl.

v OTpe3ok ABIISIETCS BBICOTOM LIMJIMHApPA, @ OTPE30K — BBICOTOM
KOHYycCa.

/
;/

.,

¢ Oopa3yrouieii IMJIMHAPA HA3bIBACTCS OTPE30K, COSTUHSIOINI TI00bIE ABE
TOUYKHU OKPY>KHOCTEW OCHOBAaHMM LIWJIMHIPA U MApaJUIEIIbHBINA MPSIMOU,
MIPOXOJISIIEN Yepe3 HEHTPBI 3TUX OCHOBAHUM.

¢ Oopa3yrouieii KoHyca Ha3bIBAETCs JTI000i OTPE30K, COeNUHSIOMNN Bep-
LIMHY KOHYCA C TOUYKOM, MpUHAIJIeKAIIEe OKPYKHOCTH OCHOBAHUSI KOHYCA.




2 PaccMOTpHTE Pa3BEPTKU LAINHAPA W KOHYCA.

R

2R . ! —
JtnHa OKpYyKHOCTU H H
OCHOBAHUSI - l

PaszBepTka nunmuHapa

CekTop
OKPY)KHOCTHU

Pa3BepTka xoHyca

» Hauepturte pa3BepTKy:
d) MWJIMH/IPA, BBICOTA KOTOPOTO paBHA 5 cM, a paJiiyc OCHOBAHUS 3 CM;
0) KoHyca ¢ 0Opa3yroleid, paBHOH 4 CM, M paJINyCOM OCHOBaHUS 2,5 CM.

35 Haiigure miomans MOBEPXHOCTH PA3BEPTKU 1IU-
JIMH]IpA, BbICOTa KOTOporo pasHa 10 cM, a paauyc OCHO-
BaHU 4 cM.

Pewenue:

PaszBepTka munmuHapa (M0 YCIOBUIO 33a49H) COCTOUT U3
MPSIMOYTOJIbHUKA C M3MepeHusiMu 27 - 4cm, 10 cM 1 13 1ByX 4
OKPYXKHOCTEH paauyca 4 cM.

CreqoBaTenbHO,
of =21 -4-104 210 - 4° = 1 (80+ 32) = 1127 (cm?).

Omeem: 1121 cm®.




Yn pPaXxXHeHUA n 3agadu

|
1. PaccMoTpuTe PUCYHOK M COCUMTANTE, CKOJIBKO pebep y reOMETPUUYECKOTO Tejla:

I
1
I
I
e iy |
s ]
7 So

a) 6) B)

2. PaccMoTpuTe pUCYHOK 3aJlaHusl 1 M COCUUTANTE, CKOJIBKO I'PaHel Y KaXKI0To
13 FEOMETPUYECKUX TEI.

3. YcraHoBUTE, CKOJIBKO BEPIIMH Y TPU3MBI:

a) YeThIPEXyTrOJIbHOM; 0) MSITHYTOJILHOM; B) IECTUYTOJIBHOU.
4. Hatimure o0beM KyOa, pedpo KOTOPOTO paBHO:

a) 10 cM; 0) 2% cM; B) 4,(6) cMm.
5. Haiigure 00beM KyOouma, ©3MEpeHUs: KOTOPOTO PaBHBIL:

a) 3cMm, 5cm, 8 em; 0) 4 cMm, 3% cM, 8 cMm; B) 9¢cMm, 6,(3) cM, 7 cM.
6. Haiigure ruromnap MoTHON MOBEPXHOCTH Ky0a, pedpo KOTOPOTro paBHO:

a) 8 ou: 6) 5% om; B) 2,1(3) oM.

7. HatiguTe mmomaab MOTHOM IMMOBEPXHOCTH KyOouaa, U3MEPEHUS KOTOPOTO:

a) 6 cM, 8 cm, 10 cm; 0) 4 cMm, 6 ¢, 2% CcM; B) 9,(4) cM, 12 cMm, 9 cM.

8. Ha pucynke nzobpaxkeH ky0. Ykaxure: B, C,
a) npsiMble, mapasuienbabie AD; I
0) npsimble, napaiensabie DC; A, !
B) IIpsIMBIE, TIepeceKaroImecs: B Touke B; :
I') TPU HEKOJIJIMHEAPHbIE TOUKH, M L--1--JC
1) Tmapbl OPSIMBIX, KOTOPBIE HE MapalIeIbHbl U ’
HE TIePeceKaroTCsl. A D

9. Pa3BepTKU KaKUX Fr€OMETPUYECKUX TeT U300pa’keHbl HA PUCYHKE?

a) 6) B)



10. Hauepture pa3BepTKy:
a) xyba, peOpo KOTOpOro paBHO 5 cM;
0) kyoouaa, usmMepeHust KoToporo 4 cM, 5 cM, 6 cM COOTBETCTBEHHO;
B) TPEYrOJIbHOM MPU3MEBI, peOpa OCHOBaHMII KOTOPOU paBHBI 3 cM, a OOKO-
BbIEe peOpa — 5 cM.

11. HauepTtute pa3BepTKy LHAJIUHAPA:
a) ¢ palnyCOM OCHOBAHWH, paBHBIM 4 CM, U BBICOTOU 3 CM;
0) ¢ IMaMeTPOM OCHOBAHHI, paBHBIM 7 CM, M BBICOTOM 4 CM;
B) BBICOTA KOTOPOT'O KOHTPYIHTHA TUAMETPY OCHOBAHMIA U paBHA 5 CM.

HE[
12. Haitnute oObeM Tell, H300paKeHHBIX Ha PHUCYHKE, KOTOPHIE COCTOSAT U3
KyOOUI0B:
2cM
_T ____________ § I~ 16 cm —_—
6 cm i 4om K-—-- _—
f £ 1
J,_ __________ 3,5¢cm T I
R} 3 L
A\ CM
- e l 10 cm
cM
~—10cm ——¢" ! /
5cm
a) 0)

13. Bacceitn nmeetr ¢hopmy KyOouaa, JJIMHA U MIMPUHA KOTOPOTO paBHBI 10 M
n 15 M cootBercTBeHHO. KakoBa riiyOuHa 6acceliHa, eciii ero BMECTHU-
MocTh 352,5 m3?

14. Ambap umeet hopmy Kybouaa, usmepenus: Koroporo pasusl 20,5 M, 6 M
1 5M cooTBeTcTBeHHO. CKOJIBKO CeHa MOXHO B HEM XpaHUTh, eciii 1 M3 ceHa
BECUT 52 Kr?

15. Muma Beipe3aeT KyOuku ¢ pedpom 2 cM u3 Opycka, uMerero Gopmy
Kyoouna, ¢ uamepenusimu 12 cm, 16 cm, 10 cm. Kakyro qiuHy Oynetr uMeTh
durypa, noaydyeHHasi U3 MoCiIeI0BaTEIbHO CIIOKEHHBIX KYOUKOB?

16. Haitgute Maccy *Xejae3HOro Opycka, KOTOPBIA uMeeT ¢popmy Kybouma ¢
M3MepeHHUsIMH, paBHbIMH 6 cM, 10 cM, 15 ¢M COOTBETCTBEHHO, €CJIM TUIOT-
HOCTB xene3a 7,8 r/em®.



17. 3Hast, 4TO TIOTHOCTH Xkeje3a 7,8 r/cM®, HalauTe JUTMHY pedpa KeJIe3HOro
Ky0a, ecIu ero macca:
a) 975 ; 0) 121 xr 875T; B) 62,4 K.

18. IlepeBsiHHbIN KyOoua uMeeT nsmepenus 16 cMm, 10 cm,12 cm.
Kakoit MakcumanbHblit 00bEM OYIET UMETH KYO, CIIeTTaHHBII
13 JAHHOTO KyOouaa?

19. Mbsuto umeeT popMy KyOou1a, UBMEPEHUsI KOTOPO-
ro paBHbel 8 ¢cM, 4 ¢CM U 2 CM COOTBETCTBEHHO.
ITocne 7 mHel ucmonb30BaHMUST MbIJIa BCE U3Me-
peHust yMEHbIIWINUCH B 2 pa3a. Ha ckonpko aHei
XBAaTUT OCTABIIETOCS KyCKa MbLIa?

2adaHuf AR OCMbICACHUA

1. Kakue ocHOBHBIE TeOMETPpUYECKHIE TOHSATHS BbI 3HaeTe?
2. Kak 0603HauaroTCcsi OCHOBHbBIE T€OMETPUUECKUE TTOHSITHUS?

3. IlpuBeaute npuMepsl U3 OKPYXKAIOUIEH Cpe/lbl aCCOUALUN C MPSMBI-
MU, TOUKAMH, OTpe3KaMHU, MapajiIeIbHBIMU MPSIMbIMH, MEPIEHIUKY-
JITPHBIMU TIPSIMBIMU, TIEPECEKAIOIITUMHICS TTPSIMBIMHU.

4. Kaxkue oTpe3KH Ha3bIBaIOTCs KOHT Py HTHbIMU ? Kak oHr 0003Havatotes?

5. 7151 4ero uCnoab3yIoT JIMHEUKY ¢ AefieHussMu? A yrobHuk ? Llupkyns?

6. C KaKuM HOBBIM M3MEPHUTEIbHBIM HHCTPYMEHTOM BbI TO3HAKOMUJIUCH B
VI knacce? [1y1st 4yero oH HyXeH?

7. Kak xmaccuuuupyrorcst yribl?

8. Kaxkue enuHUIIbI U3MEPEHUS YIJIOB Bbl 3HAETE?

10. Kaxue BUObI TOMAHEBIX JIMHUI BbI 3HAeTE?

11. Yro npencrasisieT cOO0H MHOTOYTOJIbHUK?

||
[ ]
| |
| |
| |
| |
9. Kakue yriel Ha3bIBAIOTCS KOHTPY HTHBIMU? Kak oHM 0003HauaroTcs? |
| |
| |
| |
| |
|
[ ]




12. Kaxkoii MHOTOYI'OJIbHUK SIBJISIETCSI CAMBIM IIPOCTBIM ?

13. Kak kmaccupuimpyroTcsi MHOTOYTOJIbHUKH ?

14. Ha3zoBuTe 3JIeMEHTHl MHOTOYT'OJIbHUKA.

15. Kak knmaccupuuupyrorcs 4eTblpexXyroJbHUKU?

16. Yem ornmyaeTcst napajijiesiorpaMM OT Tpareuuu?

17. B uem cxoJIcTBO KBajpaTa u pomba?

18. Kak kmaccupuumpyroTcs napajuieIorpaMMBbl?

19. YTo 3HAUUT HAWTH MEPUMETP MHOTOYTOJIbHUKA ?

20. Kaxk HaiTu miomaaps KBagapaTa? A IIomia b MpsiMOYroJIbHUKA ?
21. Kaxk cTpouTtcs OKpy)HOCTb ?Kakue 351eMeHTbI OKPYKHOCTH BbI 3HAETE?
22. YeM OTINYAIOTCSI OKPYKHOCTh U KPYyr?

23. Kak HaliTu IJIMHY OKPY>KHOCTU? A TIIoImaap Kpyra?

24. Yto BBI 3HAETE O 4MCIE T?
25. Kakue reomerpuyeckue Tejia Bbl 3HAETE?
26. Kaxkue anemeHTsl Ky0a, Kyoouaa, mupaMu/Ibl Bbl 3HAETE?

27. HayepTuTe HECKOJIbKO BapUAHTOB pa3BepTKu Kyba, kybouaa, nupa-

MUIBI.
28. Kaxk BeruuciauTh 00beM Kyba? A kybouma?

29. Kaxwue miockue TCOMCTPUYICCKHNEC q)HprI)I SABJISIFOTCS 9JICMCHTAMU U3Y-
YCHHBIX I'COMETPHUYCCKUX TENn?

30. Kaxkoiil Bu1 uMEIOT pa3BepTKU KPYIJIbIX Te?

31. Kakue 3neMeHThl U3yUYE€HHBIX KPYTJIbIX TEJI Bbl 3HAETE?

32. Kak BeIYUCIISIOTCS Itomaay ImoJIHBIX HOBCpXHOCTefI HU3YYCHHBIX I'CO-
MCETPHUYECKUX Ten?

33. IlpuBenuTte mpuMepbl CTPOCHUN, KOTOPbIE MPEACTABIISIOT COOOM U3Y-
YEHHbIE T€OMETPUYECKUE Tela.

[ E—




YnpaxHeHusi U 3afa4M Ha NOBTOpPEHMUe
WL

1. TTocrpotite u 0603HAUBTE:
a) JBe MepeceKaronIrecs mpsiMble;
0) n1Ba MapayyIebHBIX OTpe3Ka, epeceueHHbIE MOIYPSIMOIL;
B) MapaJiieJIorpaMm;
r) poMO;
1) Tparenuio, y KOTOpoil GOKOBbIE CTOPOHBI KOHI'PYIHTHBI.

2. Tlpouuraiite, a 3aTeM U300pa3nTe C TOMOIIBIO PUCYHKA':
a) M e[CD], CD || AB;
0){X,Y, Z} cMN, MNNAB={Y};
B) [BAL[BC, [KM ||[BC, Ke[BA
r) AB||CD, KPNAB={M}, KPNCD ={N}.

3. Haiinure paccrosiaue mexmy cepennnamu otpeskoB AB u BC.

r— 9 cMm _.I+4,6 CM»l r? CM->!<—18,8 CM—>l
A B C A C B
a) 0)
4. OnpenenuTte BUI yIiia, 3Has, YTO €ro BeJTMYHHA!
a) 21°; 0) 99°; B) 135°; r) 88°%; ) 180°.

5. YroJ1 Kakoro BHJia OMKUCHIBACT YacoBasl CTPEIKA YacoB, ITOKAa3bIBAS:
a) 3 yaca; 0) 6 yacos; B) 2 4aca; r) 59acoB?

6. Beruucmmre:
a) 44°38'15" +29°46'28";
6) 66°5811" +17°24'43";
B) 100°50'42” —83°55'28";
r) 108°12'14” -57°57'16".

/. PaccMOTpUTE PUCYHOK M HAMJUTE 3HAYECHUE X!

X S
N 187 6o° /é//x
a) 0)



8.

0.

10

11.

12.

13.

14.

15.

[TocTpoiite:

8) HEe3aMKHYTYIO JIOMAHYIO JJMHUIO ¢ 6-10 CTOpOHaMU,

0) 3aMKHYTYIO JJOMaHYIO JIMHUIO C 5-10 BEpPIIMHAMH;

B) 3aMKHYTYIO JIOMAHYIO JIMHHUIO, KOTOPAsi He SBJISIETCSI MHOTOYTOJIbHUKOM.

Haiinure mimMHy CTOPOHBI IATUYIOJIBHUKA, €CIIUM U3BECTHO, UTO BCE €0 CTO-
POHBI KOHT'PYIHTHBI, a niepumeTp — 1,8 am.

. PaccMoTpuTe pUCYHOK, 3aTeM BbIOepUTe
TOYKH, KOTOPHIE: E.
a) MpUHA/UIeKAT BHYTPEHHEH 00jacTu C. L
YeThIPEXYrOJbHIKA W BHEIIHEH o0iactu
OKPYXKHOCTH,
0) MpUHAIeKAT OKPYKHOCTH U BHELITHEH
00JIaCTH YeThIPEXyroIbHUKA,
B) MPUHAIIEKAT BHYTPEHHUM OOJIACTSIM
obeux ¢uryp; Fe K.

T) IPUHAIICKAT BHEITHUM 00J1acTsIM 00enx duryp.

Berunciaure nepumetp:

a) poMba, CTOPOHBI KOTOPOTO paBHbI 8,3 cM;

0) MPSAMOYTOJILHUKA, CTOPOHBI KOTOPOT'O paBHBI 6 cM u 2,4 cM;

B) IMMapaJjuieliorpaMmma, CTOPOHBI KOTOPOTO paBHBI 7,5 cM 1 3,8 cM;
') KBajJpaTa, CTOpoHa KOToporo pasHa 9,(2) cM.

Bbruucnure riomab:
a) KBajJpaTa co CTOpoHOM 6,1 cMm;
0) MpsAMOYTOJIbLHUKA CO CTOpOHaMu 5c¢cM 1 8,2 cMm;
B) pomba ¢ quaroHaismu 0,75 cM u 4 ¢,
T) KBaJipaTa, IepuMeTp KOTOPOTO paBeH 1 M.
Haiimure muromans Kpyra, paanyc KOTOpOro paBeH:
8 1
— CM; 0) 14 cwm; B) — M.
Q) ) ) 50
Haiingute 06beMm kybouaa, u3sMepeHust KOTOPOTO paBHBI:

a) 10 cm, 11 cMm, 12 cm; 0) 4 cm, % cM, 8 cM.

Haiinure miomap noaHoM NOBEpXHOCTH Kybouaa u3 3aganus 14.



HE

16. PaccMoTpuTe PUCYHOK U BBIUMCIHUTE TUIONIA b mapasuiesorpamma ABCD:

M
B C B — C
1
10 cm 8=
3 CM
M
AT 17em P A 18 oM D
a) 0)
yKaB’aHue: CBC}II/ITC peH_IeHI/Ie 3aa4YU K HaXOXICHUIO IToIaan HpHMoyFOHb-
HHUKA.

17. PaCCMOTpI/ITe PUCYHOK U BBIYMCIIUTE Hnomam) Tpeyroiapauka ABC:

AMCM ﬂgzw

6 cMm 25eM C M

a) 0) B)
Vkazanue: CBeuTe pelieHne 3a1a4u K HAXOKACHUIO IIOIA/IU TPSIMOYIOJIb-
HUKA.

18. Haiioure MIUHBI CTOPOH MPSMOYTOJBHHUKA, TJIOMAAbh KOTOPOTO paBHA
192 cMm?, eciv U3BECTHO, YTO OHU OTHOCSTCS Kak 3 : 4.

19. HokaxwuTte, uto ecnu Touka M sBisieTcs
cepennHoit croponsl AB TpeyroiabHuKa
ABC, To utomaau tpeyronsHukoB AMC
u BMC paBHEIL. A M B

B C
20. PaccMOTpuTE PUCYHOK M OOBSCHUTE, KaK

MO3KHO Pa3/IeNIuTh psiMoyronsaink ABCD 4 oM
Ha JIB€ YaCTH, IJIOMAAN KOTOPBIX OTHO- A D
cares Kak 2 : 3. 10 cm




o BI)EM}I 6bINOJIHCHUA
WtoroBbin TecT paodomur. 45 MUHYT
| BapuaHT Il BapuaHt

1. PaccMoTpuTe PUCYHOK. B 1. PaccMoTpuTEe PUCYHOK.

Benuuuna yrma A B D
Hal1l5°45" meHb- e

11Ie BEJTMYUHbI 48° 62°15

yrnma ADB. A D C A
Homumure: Jlommmmure:

a) Touku A,DuC—... 1 a [CBU...=BD.

0) Ilomynpsmeie ... U ... — mpoTHBO- 1 6) ABNCD=...

ITOJIOKHBIE. B

B) M(£BDA) =... 1 B) M(£LACB)+ m(£LACD) =...
r) m(£LA)=.. 1 r) m(£ ACB) =m(«£ BAC) +...

2. Ha pucynke ABCD —npsIMOYIoJIbHUK, 2. Ha pucynke ABCD — 1psiMOyrojbHUK

a Touka M —cepemyna croponsl CD. n AB =0,6BC.
B X C
7 Bf---
N M
x
Al e A
@) Berumciire muameTp Kpyra, 4actbio 3 a) BolunciuTe AuaMeTp Kpyra, 4acThio
KOTOPOTO SBJISIETCS MOTYKPYT, U300pa- I KOTOPOIO SIBIISIETCS MOIYKPYT, H300pa-
JKEHHBIN HA PUCYHKE, €CIIU X = 25,4 CM. JKEHHBII HA PUCYHKE, eclii X = 14,4 cm.
0) Haiimure nepumerp Qurypsr. 3 6) Haiigute nepumerp GUIYpEL.
B) Bbrumciure miomans Gpurypsr. 4 B) Bbrumcnure miomans GUrypsl.

3. B cocyn, nmerommii popmy Kybomma 3. Croii mWoKonaga Ha TOpTe, UMEIOIEe-
¢ m3mepenusimMu 12 cM, 8 cm u 10 cMm ro hopmy Kybounaa (CMOTPH PUCYHOK),
3aIWIM Macjio (CMOTPH PUCYHOK). 3aanMaet 15 % oObema TopTa.

10cm 10cm .
- o s '\’/IZ CM
16,5 cm
a) Ornpezienute, Ha KAKYIO BHICOTY o- 5 a) Brrumncnure o0beM TOpPTA.
HUMETCS YPOBEHb Macila B COCY/IE, ECIIH
OHO 3aHuMaeT 00beM 864 cm3?
6) CxobKO MPOLIEHTOB 00beMa Kybo- 5 6) Ompenenure 00bEM IIOKOIAIA?
A 3aHAMAeT Macio? .
B) Cronbko Becut Macio, ecmu 10 cm® 6 B) CKOJILKO BeCHT II0KOa, ecim 10cm®
macra Becst 8 1? B woxonama ecst 1312
Cxema oleHHBaHHS TecTa
Onenka 10 9 8 7 6 5 4 3 2 1
Cymma GanmoB| 27-26| 25-24| 23-21| 20-17| 16-12| 11-8 | 7-6 | 54 | 32 | 10




§1. 1.a) Uctunno; 6) Jloxuo; B) Uctunno. 3. 8) Uctunno; 6) Uctunno; B) JIoxHO;

r) Uctunno; 1) Uctrnno; €) JIoxHo; *k) JIoxkHO.

8.8 A={257; 275, 527; 725, 572, 752}; ©0)card A=6.

10.8) M ={3 4,5, 6; 7,89, 10; 11; 12; 13, 14}; 6) card M =12.

12.9 {3456, 7,8; 0){13457; n{3; 39 n{4 x{28§.
13. a) JIoxno; 0) Mctunno; B) JloxkHo. 14. 8) Mcturno; 6) JToxuo; B) McTHHHO;
r) Uctunno. 16. @) {0; 2; 4; 6; 8; 10; 12; 14; 16}; 6) {1 3;5; 7; 9; 11; 13, 15};
B) {0;1 4;9,16}. 17.a {0;L 2; 6){L 2; B8) {l E; ﬂ; §} 18. 3 kycra.
20. @ {123 456,7,91L12%; 6) {246, B) O; r) {2461,
n){% 3,12}. 21. 410 yueHHKOB.

§2. 2.a) {10, 20, 30, 40, 50, 60, 70, 80, 9G} ; B) {15, 25, 35, 45, 55, 65, 75, 85, 95
3. @) 2456:5=491, ocrartok 1; 1) 1234:3=411, ocratok 1. 4. 6; 28. 5. @)
11211, 2880, 6666, 7728, 91917; 6) 2880, 91917. 6.4a) 2, 3,4, 6,9, 12, 18; 0) 2, 3,
4,6,8,12, 16, 24; n) 2, 4,5, 10, 20, 25, 50, 100, 125, 250. 7. 0) 18, 36, 54, 72, 90;
B) 35, 70; 1) 19, 38, 57, 76, 95. 8. 311, 137, 211, 163. 9. 6) 2*-5; 1) 2°.17,
%) 235, 10.6)9,1) 12,2120, 11.6) 2o 8) o; 1) £ 12.6)45;5) 1351) 36
n) 429; e) 192. 14. @) 1230, 1233, 1236, 1239; 6) 2502, 2511, 2520, 2529, 2538, ...,
2592; B) 6300, 6390. 16.4a) U1; 6) JI;8) JI;r) 1. 17. B9:00. 18. 2. 19. a8 U; 6) JI,
B) U; 1) JI; n) U; e) JI. 21. @) 8 u 16; 6) 9 u 36 unm 18 u 27. 22. @) JI,; 6) U; B) JI;
r) U; n) . 23. Yepes 12 nenenp, TO ecTh 2 aBrycra. 25. 502.

8§3. 1.a) 29 mu 45M; 6) 63 kr, 35 kr 1 57 1. 2. @) 340 s1ees; 6) 1 aTL6OM CTOUT
11,5 nest; kaura crout 11,5 nes. 3. 19,25. 5. 8) 6 upimsat u 14 kponkos; 6) 16 KHUT 11O
50 crpanuit u 6 kaur o 90 ctpanmil. 6. 8) 2 roaa; 6) 102 kKHUru Ha UICTTAHCKOM SI3BIKE,
152 xHuru Ha ppaHIly3cKoM si3bike U 204 KHUTH Ha aHTJIMICKOM si3bIke. 7. 560 M.
8. 7 np1ub. 9. 20 TensT, 25 yTok u 75 rycei.

84, 2.8)2,5,1)2; 1) 16;¢) 6. 3.2)B);T);¢). 5.6) S=T; 1) S=T; ) S={600};
x) S=0; 3) S={5. 9.0) (t+5)-4=100; S={20}; r) a:8-:10=160; S={128}.
11.8) S=0; 6) S={1}; B) S=J; 1) S=. 12. a) 40 aBTromM00OuIICii MapKku BMW;
0) 93 KHUTH Ha PYCCKOM si3bIke; B) 192 maccaxupa. 15.8) S=J; 6) S={25}.



§1. 5. a) JIoxno; B) Uctunno; 1) Jloxkno; a) Jloxkno; €) Mctunno. 13. @) 65, —18, 22,
30, —11, —100, 2011,0. 17.48) 20; 6) 8; B) 123; 1) 0; 3) 411. 18. a) 19; ©0) 33; B) 87,
k) 215; 3)98. 19.d) {5; 6; 9; 11, 29; 388}. 22.a) A={-3, -2, -1 0,1 2, 3, 4};
r) D={-5-4,-3-2-1,0,1 2 3 4,;5,6}. 23. a) Jloxuo; 6) JloxkHO;
B) MUctunno. 25. n)—7, -6, -5, 4, -3, 2,-1, 0,1, 2,3, 4,5, 6, 7,8, 9, 10.
28. A(2). 30.4d) {0,2,-510}; B){-9 3 -18. 32. 8 x=15 wm x=-15
0) Xx=123 mmn Xx=-123; B) Xx=0; 1) X=63 mwm X=-63. 34. a)-35; 0) 64
36. @) 35 0)14; B)48. 38. @ 1) {-4,0,5;7; 21,18, -8, 15}; 2) {5 7};
3) {-4,0,28; 4) {18, -8 15. 39. a) a=12; 6) a=17; B) a=25.
42.8) A={-2,1,0,1 2, 6) B={-10, 1.

8§2. 6.6) —18<-17<-16; 1) 21<22< 23, ¢) 18<18,25<19. 10. a) 24, —19,
-18, 15, 16, 21, 63. 12. a>0. 14.a) b> a; 6) HeBo3MO0XHO OIpeaeIUTh.

8§3. 1.a10; 6)-8; B)-9; r) 7. 2.a) —131; 6)-35; 1) —42. 6.8 —2; 6)-10;
B) 8, 1)-13. 8 @ —6; 0)—=2;, B) -1, 1) 11, n) 12; e) -23; x) 25; 3) -1
10.8)-9; 6) 2; B) 6; r)—6; 1) 8; €) 0. 12. 4) 27; 6)—151; B) —27; 1) —16; 1) —185.
13. 6) —280; B) —180. 14.a) —6; 0) O0; B) 15. 16. @) —10; 6) —41; B) —10; 1) —40.
17.8) -100; 6)—200. 20.100. 22.a) 0; 6)-97 778; B) —986 667.

§4. 2.8 -19; 6)-12; B) 0; r) —25; 1) —14; e) 39; %) 13; 3)-22; u) 46. 3.a) 8;
6)12; B)3; 1) 3; n)-9; e) —6; x)—7; 3)—7; u)2. 6.a) AB=8, 6) AB=9;
B) AB=1. 9.9)8; 6)-3; B)-18; )5, n) 1. 10.a) -8; 6)-11; B)2. 16.C(4)u
AC =16.

§5. 2.8 -54; 6)-105; B) 44; 1) -17; 1) 0. 7.3 —1800; 6)-560; B) O; r) 960.
8.a 1, 0)-32 11 a) -3; 0)-12; B) -5; r) 12. 12. @ —-12600; 6) 1000;
B) —1300; r) —29. 13. a) -16; 6) 32; B) —10; ) 143.

§6. 2.8 -13; 6) 4; B) 7, 1) -12; 1) -19; e) —27; x) 0; 3) 51; n) —11. 4. a) 16;
0) -4, B)6, 1) 8. 6.8 3; 06)-3; B)4; r)—-2 8 B1200. 9. a) —29;
6) —6; B) 25; 1) 3.

§7. 3.8 1, 6)50625; B)-1;, 1)1, m)-343; €) 3600; x) 10 000. 5. a) —67;
6) =1 010; r) 118. 6. a) 1942; 6)—-363; B) —370. 15.8) S={-2; 2}; 06) S=O;
B) x={-2}.



§8. 3. a) S={-3; 6) S={85; B) S={-1912}. 4. a) S={-170};
6) S={1992}; B) S={-747}. 5.a) S={27}; 6) S={-11}; B) S={6}.
6.a) S={160}; 6) S={380}; B) S={342}. 7.a) S={-24}; 6) S={100};
B) S={-20}. 10.d S={4}; 6) S={5; B) S={-2592}. 11. @ S={-10};
6) S=O; B) S={5}; r) S=. 12.49) S={-18,18}; 6) S=J; B) S={-2,; 5};

r) S={5}.
§1. 3.a) Ucrunno; 6) Jloxuo; B) Mcrunno; 1) JloxkHo. 4. a) 1 0) ﬂ B) %; r) %;

n)%;e)%.S.a)l%;@Z )16,r)3,z[)2 )3 6.a)%,
31, .31 .23 83 1. . 3. .38 % 08 43. 57

V70 g Vg Mg 1A 6)E ¥ D10 M 200 ")g-
4 53 il 3. 1k gl g2 1Ty Y
9.9) 25 0) 51 B) 5 )3. 10.a)18, 6)1 B) g © 550 W) 5e 1) oo
11 7 29 7 3
11.8) 1275 8) 18451 x) 55. 12 AB= 430 M. 13, 25¢ k. 14. 655 20
1 1.
2’

15, 21 kr. 16.8) 2 6) 5

0 ) 3 r)1. 17. ) 10, 0) g’ B) g r) 5 Il) 28’

) ot ®) o 3)3—76- 0 & )%. 18.8) 621 6) 2255 8) 151 1) 7o
K) Sg; 3 % 19. 2% kr. 20. 7% Kr. 22. % 23. Q) %; 0) 16_]&)’ B %
24. ) 4%; 6)12; B 15; r)% )370- ) 2L K)o 9) 25 W) i K) e
27. @) 4§; 0) 4§; B) 25; r) 375. 28. a) 25; 0) 6§; B) 0. 29. 23 xm/u.
30, 12% V2. 34, ) 1%; 6)9; )4 1) 1%; 077 ¢ %; ) %; 3)2: 1) 2%,
K) 3% 35, % w2, 36. 94% Kl 37. 7% xr. 38.3) 18, 6) 10; B) 6 ¢) 5%;
x) % 3) % 39. 160 kM. 41.36. 42. 18 aBTomobOmeit. 43. 21 km. 44. a) 30; 0) 16;
B) 27; 1) 10. 45. 18 neeB. 46. 28 yueHUKOB. 48.8) —~~ 300 ; 0) 1958192 )l )l%
50. ) 1—; 6) %; B) %; ) 2%; ) %; &)1 51 a) 15; ) 7%.
56. 16% Kkr. 57.a) lg; 0) g 58. 1% MUH. 59. 96% kr. 60. la. 61. % KT.

Orsers



62. 105 yyeonukoB. 63. # =420 cm; ./ =11016 cM?. 65, a) 58,5; 0) 1—73

67. l% Mm% 68. 2 pymona. 69. 28 yyenukoB. 70. OquHAKOBOE KOJHMUYECTBO.

71. 27 IepCcUKOB.

82. 7. a) 16,12; 6) 15,258; B) 30,644; r) 16,032. 8. 26,1 xm/u. 9. 0,4 kr.
10. @) 23,39; 6) 12,423; B) 15,899; r) 23,643. 11. a) 37,287; ©6) 6,66; B) 91,89;
r) 0,814. 15. 47,7 xr. 16. a) 3,628; 0) 1,478; B) 21,773; 1) 2,31. 18. @) 0,608;
6) 0,3654; 1n) 0,024. 22. »=21wm, ./ =2546m> 23. a) 3,45; r) 19,55;
e) 0,125; x) 0,238. 24. 168 neeB 60 6anoB. 25.352,5km. 26. ) 8; 1) 2,2; ¢) 18;
3) 3000. 27. Bo BTOpOIii n1eHb. 28. @) 2,19(63); 6) 0,3(351); B) 0,4(09); 1) 0,(384615);
n) 3,39(2105); e) 1,48(3); k) 0,4(592); 3) 0,35(1). 41. a) 5,8; 0) 1,0647;
B) 10,7663; 1) 74,82. 42. 3a cnuBsl, Ha 20 5teeB 20 6aHoB. 46. @) 31,03; 0) 25,18;
B) 9,76; 1) 2,84. 48.6,3cm. 49. la. 51. @) 22,4 m?, 0) 7 pynonos. 54. a) 0,096 r.
55. 20,4 xM/u.

§3. 8.2 106, 6)09; B) 1024: 1) %; H)%; ¢) 80. 9. ) 6—1; 6)%; B) L.

20
D2l W) 4 € e M)~ 9) 5. 1.8 151 6) ~3g; B) 555 1) ~3%;
1) —72—(1)0: e) 48—10. 11. n) 2,75; ¢) 0,35, x) 0,04. 12. @) A:{g;%;%;
B) Bz{l—z;%;é—g}; r) B={058(3); 0,(54); 0,4(3)}. 25.a) —25; B) — 3,7,
D-19 1) 51 ©) i K) Lot W) ~21% 1) A1) —Asi W) o5
1) —1%; 0) 1%. 30. @) 4.26; 6) %; 5) 039 r)—13. 31 &) 04 B) —2%;

01 ) 1%. 32.2) 0,96, 6)—45; B) 2.4: 1) —%; ¢)—6. 35 8 -3 6)—20:

B) 7,2, 1)—9; n) 4 ¢)0,3. 36. 9meen. 37. 36,5 kr. 42. Q) %; 0) —2; B) %
45. = 24,3 nes. 46. =1883 nesa. 54. @) 0,(387); 0) 2,0(5); B) 2,5(3); r) 9,(6).
56.a) {-L0}; 6){-2-10,12 3. 61. a —2,754; 6) - 0,4; B) 0,01;

r)—0475. 64.8—-14;, 6)5; B)—14;, r)14; n)b5 68 a 1 37 0) —3%;
9. .4 " " 7. o 43, A
B) 20" r) E 71. Bropoii mypaBeii. 73. @) 19, 0) 15, B) 180" 74.12 ner.

75.1,29kr. 76.32rona. 84.a)—7,2; 6)4,3. 86.2,06 m. 87. Her.



84. 1.a) S={69}; 6) S={-24}; B) S={25; 1) S={115; n) S={-4;
¢) S={38; x) S={3F; 3) S={Z. 3.8 S={f; 6) S={0; B) S={18;
r) S={0}. 8 14,6 xkr; 10kr. 9. 2063 yres1. 10. l—% M?% 11. 12 nees. 12. 14 m.
13.14,5°n 20,5°. 14. 15 MuH.

YnpaskHenusi 4 3a/1a44 HA MOBTOPEHHE
8. a1l 0) 5%. 9.8 5, 0)41 12.a S={-25 25,; 0) S={-24; 24};
B) S={-33, 33}, 1) S={-33,0,7}; ¢) S={-257,7}. 13. 4xm.

81. 1.8 5625, 6)4; B)265 r)7. 4 a20; 6)20; B)8; r)0,0028. 6.0,6.
7.8 g; 0) 1,041(6); B) 1,(); r) 0,8. 9. a) 4,14 r/cm3; 6) 1300 kr/m3; B) 6500 Kr/™m2,
10. 10,5 1tes. 11.8) 2,8; 6)—1. 12.0,(5). 14.84km/u. 15. AC =7cm, BC =8cwm.
16. 3080 s1eeB. 17. 459=51+102+306. 18. 954 =318+ 212+ 424.

82. 4.8 1; 6)18; B) 125; 1) 18; z[) 1,2. 6. 3agaua umeer 4 pemrenus. OgHO U3

589_62. ¢ 44 675 _1240. ., 006_03
608 64’ 378 792" 7 1080 1984’ '/ 008 04’

8. @ Ha, tak kak 5-18=06-15; 6) [a; B) Her; 1) Ha; ) Her.

pelieHuit: a)
12 _18
8 12
10. @) 1,5 km; 6) 1,3 km; B) 4 xMm; 1) 1,65 km. 12. @) 16; 6) ac=60, bd =15.
13.8) =3143cMm; 0) =314cm; B) =3,(18)cM; 1) =016cm. 15 @) 20 Mm; 6) 5,7 M.

83. 1. a) Ma; 6) Her; B) da; r) Ja. 3. @) Ucrunno; 6) JIoxuo; B) JIOKHO;
r) Uctunno. 4. @) 6 aueii; 6) 10 queii. 5.a) 9,6 kr; 144 kr; 200r; 6)0,87511; 3,751.
6.8) 5mun 20¢; 6 Mun 40c¢; 0) 251; 4571; 3001, 7. dis 6 mopuwmii: 450 T KamycTsl,
1501 kombacs!, 9 smir, 150 T BeTurzbl, 120 T MalioHe3a, 31yKoBuIlsl. 8.8) 51; 0) 20T.
9.a 9,36 r; 0) 15,328 r. 11. @ 37,5 kr; 22,5 kr; ©6) 300 x; 60 .
14. @) 4960 =992+1860+2108; 6) 9200 = 2100+ 3300+ 3800. 15. 15, 20, 25.
16. 15000, 30000, 45000. 17.16, 24, 40, 56.

7.0) &

84. 1.4) Ma; 6) Her; B) [a; r) da. 3. a Wcrunno; 6) Jloxuo; B) McTHHHO;
r) JIoxkHo. 4. 32km/u. 5.4 qus. 6. 15pabounx. 7.a) 12 9; 44; 484; 0) 16 4enoBex;

3 uenoseka; 48 yenmosek. 8. @) 10 muH; 6) 6 Mun 40 c. 9. @) 75; 6) 20; B) 50.

10. &) 48; 6)45; 8) 72. 11. 20. 12. 4vmn 48c. 15. a) y_12. 17. 4 v 800 .



§5. 3. a) 10%; 6) 20%; B) 26%. 5. a) 50%; 6) 25%; B) 75%; r) 10%;
1) 0,5%; ¢) 0,1%. 6. a) 62%; 6) 83%; B) 98,89%. 7. a) 50%; 6) 25%;
B) 75%; r) 40%; n) 48%; e) 45%; x) 0,5%; 3) 54%; wu) 0,75%; k) 175%;
) 150%; ™) 37,5%. 8. a) 4%; 6) 50%; B) 25%; r) 97%; x) 101%; ) 223%
) 20 4% 3) 679,1%; H) 33,(3)%; «) 66,(6)%; 1) 512,3%; M) 100%. 9. a) 4
6) 5, ) 25, DL D)3 & oK) mi ) g W) oK) s 1) oo
M) 4—00: ) g- 10.8)0,03; 6)0,07; B)0,18; r) 0,44; 1) 0,009; ¢) 0,0025; 3x) 0,394;
3) 0,621, un) 0,4159; k) 0,5648. 12. @) 22%; 6) 40%; B) 25%; 1) 37,5%;
1) 0,05%: e) 1%; k) 80%; 3) 100%; u) 0,1(6)%. 13. APUCTOTEJIb. 15. 25%.
16. @) 40%; 6) 60%; B) 36%; r) 40%. 19. 50%. 20. @) 37,5%; 6) 150%;
100%. 21. a) [la.

86. 1.48)2; 6)4; B) 20; 1) 48; 1) 1,51eq; €) 6¢cM; %) 18 monmmapos; 3) 144; u) 342,
K) 256; 1) 385; M) 138,6. 2. 6) 200; B) 128; 1) 800; 1) 80; ¢) 80; ) 200; 3) 125;
n) 225. 3. a) 300 nees; 6) 120 meeB; B) 140 M; 1) 72 cm; 1) 10300 mees;
¢) 13800 51eeB; k) 1M 1mm; 3) 1190 M. 5.a) 5%; 6) 10 %; B) 25 %,; r) 9 %.
7. @) Jloxno; 6) Ucrunano; B) Jloxkuo; 1) Mctunno; na) JIoxkHo. 8. 1 M 47 cMm.

9.972692. 10. 2736000. 11. =8,26%. 12. 800 r. 13. 1,495%. 14. Ha 56%.

15. 72%. 16. 1500 nee. 17. 1000 neeB. 18. 60%. 19. a) 44,4; 0) 11%. 21. @) 250%;

06) 83,( 3)%; B) 600%; r) 13,(3)%. 22. OHU TPOUIYT OTHOBPEMEHHO.

anamneﬂuﬂ 1 3a/1a4Y1 HA MIOBTOPCHHUE
1.4 04; 0)35 B)O036, r)15 3 a a<b; 6) a<b;, B) a>b; r) a>b;
0 a<b; ¢ a<h. 4.a)16)13 6.4 2=20-30_10_175

6 24736 12 9
o) % % 124 % 697 62 479 7. @) Imennynas Myxa 10poke; 6) TOMATHBIH
COK JIOpOJKE; B) KepaMHUYecKasl IUIUTKA JEIIeBIIe; T) UHKOBAs Tpyda JOpOXe.

8 16, .75 5 .24 4. .10 2
8a9=18 96 =2 Yoo 16 " 04 o0og I 0)Ma; s)Her,

r) da. 10.@) 9um; 21,61, 601; 6) 37,51 5 4% 1. 11. 15ygacos. 13. 191
14. @) 25%; ©) 28%; B) 90%; 1) 750%; n) 91%; e) 214%; x) 125%; 3) 262,5%.
15. @) 41,(6)%; ©0) 66,(6)%; B) 62,5%; T) 63%% 16. &) 153 nest; 6) 192 nes;
B) 2625 nieeB; 1) 1924 n1es. 17. 87%. 20. 300W; 480 W. 21. 9cMm. 22. @) CraHpapr;



0) B cayuae ¢ makerom , Crangapt” rocrnoauH KomeHKHUH JOJDKEH 3aIuiaTUTh
17,07 nesa, a UBan — 21,33 ned. B cayyae ¢ makeTtom ,, DKOHOM" TOCIHOJIUH
Komneiikun nomxen 3amnatuth 29,33 nes, a UBan — 36,67 nes. 23. Ilena koBpoB
onunakoBa: 340 nees/M’. 24. 02. 25. 6u 9. 26. 8u 12. 27. 148 u 25.
28.8)4,5; 0)0,75; B)80; 1) 24. 29.8) 48; 6)30; B)4; r)80. 30. 45% 31. 2430 rees.
. Ha 290 35,9 1299 0) 44(4% .95 )25 37.9 1 )121; B)%;
r) 1—. 38. a=12, b=15.

81 8. a) 18,8 cm; 6) 24 cMm; B) 39,6 cM; 1) 16,2cm. 11. 12cnocobos: AB, BA, AC, CA,
AD,DA,BC,CB,BD,DB,CD,DC. 12.20cm. 13.12¢cMm. 14.7. 15. C(-2,5; — 2),
D(-2; 2), E(25 -2), F(5 25), G(2;3), H(-3, 1), L(-1 4,5, K(5;1).

§2. 6.a)90° 6)180°; B) 150°; r) 60°. 7.a) 125°; 6) 22°; B) 71°. 8. &) 5 muH;
6) 10 mun; B) 22 mun 30¢; 1) 10c. 9. @) 65°7; 6) 82°42; B) 24°7"; 1) 3°8.
10. &) 36° 6) 72° B) 144° 1) 108°. 12. @) 22°30" 6) 48°30; B) 151°16"
1) 134°58. 13.4) 40°9"; 6) 34°27"; B) 8°1312". 14.8)75° 6)111° B) 112°30"
r) 33 1) 46°30. 15. 8 m(LBOC)=m(LAOD)=156°, m(/COD)=24°.
16. M(ZAMN) = m(ZMND) = m(ZCNK ) = 63°,

m(ZAMP) = m(/BMN) = m(ZCNM ) = m(~/DNK ) = 117°.

§3. 4.8 19cm: 6)45cm. 5.8)5; 6)9. 6.3) 64 cv?; 6) 10% ov?: B) 4,2025 oui’:

r) 53,(7) cm®. 7.a) 60 cm*; 6) 20,4 cm?; B) 50 cm®. 11.a) 14 cm; 6) 11,(1) e
B) 119,8 cMm; r) 20,(4) cMm.

84. 6.6) 12,87 cM; B) 45(3)w cm; 1) 2cm. 7. 6) 3TL’ cm?; B) 5,(4)7m em?;

r) %CMZ. 8. 6) 0,497 cm*; B) % cM?; 1) 4E cm®. 11. &) TpuHALISKUT

BHYTpPEHHEN 00JIaCTU OKPYKHOCTH; 0) MPUHAJIEKUT OKPYKHOCTH; B) MpU-
Ha/IIEKUT BHELIHEH 006J1aCTH OKPY>KHOCTH; I') IPUHAATIEKUT BHYTPEHHEH obactu
okpyxHoctu. 12. @) 2; 6)0; B)2; 1)1, n1) 0. 14. @ 8w cm; 06) 37 cwm;

1
B) 57

85. 4.6) 18,(962) cm®’; B) 101,(629) cm®. 5. 6) 104 cm®; B) 399 cm’.
6. 6) 1601(6) cm*; B) 27,30(6) cm>. 7. 6) 9L,(3) cm*; B) 612,(6) cm’.
12.a) 305 cm®; 6) 1120 em®. 13.2,35Mm. 14.31980«kr. 15.4,8Mm. 16. = 7 kr 20r.
17.a) 5 cMm; 6) 25¢cm; B) 20cm. 18. 1000 em®. 19. Ha oauH sieHb.

7o 16.8) 87w cM®; 6) 97w cm’; B) 487 cm®.
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