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IIpeauciosue

Hacrosiinee mocobue sIBseTCS MEpPBOM 4YacThi0 MOAYIBHOTO Kypca
«OI'D mo maTteMaTuke OT A 0 fI» U IpeHa3HaYeHO /J1A TOATOTOBKU K Oc-
HOBHOMY TOCyZapcTBeHHOMY 3k3amMeHy (OI'D) mo maremaruke (MOZYTb
«Asnrebpa», 3aganusa 1—14 mepBoii yactu BapuanTta OI'D o MaTeMaTHKe
u 3aaHusA 21—23 BTOPOU €ro 4acTu).

Kaxmoe 3aziaHue mepBoii YacTy paboThHI OIeHUBAETCA OJHUM 6asIoM,
KakZioe 3aZlaHre BTOPOI YaCcTH — MaKCUMyM AByMsA bayutamu. JJis ycren-
HOTO TIPOXOXKJEHUS UTOTOBOM aTTecTalluM HeoOXoauMo Habpath 8 6ai-
JIOB, U3 KOTOPHIX HE MEHEee [ABYX JOJKHBI OBITH TOJyYEHbI 3a pelieHue
reoMeTpUYecKuX 3aZad.

Ha BhITIONHEHNE DK3aMeHAIIMOHHOM paboThI IO MaTeMaTHUKe OTBOAUT-
cqa 3 yaca 55 MuHyT (235 MUHYT).

[Toco6ue cOCTOUT U3 ABYX YacTeil. [lepBas 4acTh COAEPKUT OMUCAHUE
TUIIOB U 0COOEHHOCTEN 3a/laHu IEeMOBEPCUU M OTKPBITOTO GaHKa 3aa4
(MMeHHO Ha ero ocHOBe GpOPMHUPYIOTCSI BapuaHThl SK3aMeHAaITMOHHOM pa-
6OTHI), METOAUYECKUE PEKOMEHAITUY U TIPUMEPHI pEllIeHUs 3a1a4 MOAYJIsS
«Asnre6pa» OTKpHITOrO GaHka. Hapszy ¢ MeTOAMYECKUMU pPeKOMEHAAIIHsI-
MU 1 GOJIBIIUM YKMCIOM pa3soOpaHHBIX IPUMEPOB OHA BKJIIOYAET B ceOs
34 tpenmnra u3 10 337124 KQXK/bIH: IO Ba TPEHUHTA K KaXZ0OMYy U3 33/1a-
Huti 1—14 u 21—23 711 0TpabOTKYM HABBIKOB UX PEIIeHUs.

[Tpu camMocTOATENBHOM paboTe ¢ mocobreM cieAyeT cHavyasaa MpodH-
TaThb METOJWYECKHe PEKOMEeH/lallul K COOTBETCTBYyIoIeMy 3azanuio OI'D,
3aTeM IIONBbITAThCS BHIIOJHUTD ITOATOTOBUTEIbHEIE 3aZaHNs (OHH COCTaB-
JIAIOT TIePBBIY TPEHUHT) U MOHATH, KaKhe 33/laul pellleHbl HellPaBUWIbHO.
[TOBTOpPUB TeOpEeTUYECKUI MaTepHas U ellle pa3 0OpaTUBIINCH ITPU HEOO-
XOAVIMOCTHU K METOANYECKUM PeKOMEeHalluAM, cJieyeT BEIIIOTHUTD 3a4eT-
Hble 33/laHUA (OHU COCTABJAIOT BTOPOU TpeHUHT). OTMeTUM, UTO 3alaHus
B Ioco6uu mofo6paHel TaK, YTOOBl YUTATENb MOT O3HAKOMUTBCSA CO BCEM
CIIEKTPOM 3a/la¥ COOTBETCTBYIOIETO MOZAYJSA OTKpBEITOro G6aHka OI'D mo
MaTeMaTHKe U 0 OKOHYaHUU PabOThI C TOCOOMEM YyBCTBOBATh ceOs Ha
dK3aMeHe YBEPEHHO U CIIOKOMHO.

BTopyto yacTh Mocobus cOCTaBWIN TPEHUPOBOYHBIE BapuaHThl OI'D 110
MareMaTtrke (MOAY/Ib «Anrebpa», 3aganusa 1—14 u 21—23).

Hazeemcs, 4To mocobue OKa)KeTCs IMOJEe3HBIM KaK BBIIYCKHUKaM OC-
HOBHOM IITKOJIBI, TaK U YIUTEISIM U METOANCTAM, TI03BOTUB UM JIy4Ille OPU-
E€HTUPOBATHCS B MIPEACTOAINIEN UTOTOBOU aTTECTAIUM.



4 [peaucioBue

[Tocobue MOXKeT OBITh UCIIOIb30BAHO JJI OPraHU3aluy UTOTOBOT'O MO-
BTOpeHU (B TOM YMCJIE C Hayasia y4eOHOro roza) ¥ 3aBepIialollero Tama
IIOATOTOBKU K 3K3aMeHy B 9 kiacce.

ABToOpHI TTyOOKO TpU3HATENbHE U OmarogapHbl O.A. BacwibeBoii 3a
BHUMAaTeJIbHOE U BAYMYHBOE YTeHHe PYKOIIHNCH, 3aMeYaHUs U IIpeJjioxe-
HUf, B 3HAYUTEIbHOH CTEIIEHH CIIOCOOCTBOBABIINE YIYYIIEHUIO TIOCOOUS.



3azanue 1

KpaTkue MeToguYecKre peKOMeHAAIUuH

3azanue 1 OT'D mo MaTeMaTHKe NpeACTaBIAET co60l 3a7a4dy Ha apud-
MeTHU4YecKre JeHCTBUSA C APOOAMU — KaK JeCATUYHBIMM, TaK U OOBIK-
HOBeHHBIMU. CTaTHUCTHKA pellleHusA MOoAOOHBIX 3azad Ha OI'D ABmgeTcs
yApydamlIlel, IMO3TOMY TaKUM 33Ja4yaM HaZI0 YAEIUTb caMoe MPHUCTAJb-
HOe BHUMaHUe, OTpaboTaB C ydaluMHCS KaK AeHCTBUA C JeCITUIHBIMHU
IpobsiMu, Tak U — 0COBeHHO! — ZIeficTBUS ¢ OOBIKHOBEHHBIMU APOOSIMU
Y KOMOWHAITUSAMY JeCATUYHBIX U OOBIKHOBEHHBIX POGET.

B ciydae 06BIKHOBEHHBIX pobei CTaHAapTHHIN pelenT OANH — IIPU-
BeZieHMe pobeii K obIiIeMy 3HaMeHaTesTi0, eC/TM 3HaMeHaTeu PasTndHbI.
Haubosee mpocTol ciyvaii — Korzla 3HaMeHaTelu OAHON WIU ABYX APO-

6ell ABIAI0TCA ACIUTE/IAMHA 3HAMEHAaTE/IA L[pyTOﬁ.

IMpumep 1. Haligure 3HaYeHME BRIPAXKEHUA T 15 % + %

PemeHUE. [IpuBeséM Apo6u K 06lieMy 3HAMEHATeNTI0 U BBITOTHUM
apudMeTHIeCcKue JeHCTBUA:

23,2 _2-33425 3 _1_g,

15 15 5
OTBET. 0,2.
B Gosiee CIOXKHBIX CTydasx OOUMi 3HaMeHaTelb HaXOAUTCA KaK Mpo-
U3Be/ieHre 3HaMeHaTelel JaHHbIX Apobeii.

Tpumep 2. HaiizuTe 3HaYeHHe BHIPAKEHUA o + 5
PemEHME. [TpuBeném apobu kK obmemy 3HaMeHaTeJ1}o Y BBHIIOJHUM
apH(bMeTquCKHe JEeNCTBUA:

5~25+ 7-8 _ 125456 _ 181
8.25 — 200 200

+ E 825 = 0,905.
OTBET. 0,905.
Ecu TeMa ycBoeHa ZI0CTaTOYHO XOPOIIO, Jy4Ille He TTPOCTO HAaXOJUThb
MpoM3BeZieHNe 3HaMeHaTelel JaHHbIX Apobeli, a BHIOMpPATh B KauyecTBE
obIero sHaMeHaTessI WX HauMeHblilee obllee KpaTHOE, KOTZa 3TO BO3-

MOXKHO.

ITpumep 3. Haligute 3HaueHNe BEIpaXKeHUA ( ég 11) -30.

PEmEHME. 3aMmeTuM, yTo 28 =7-4, a 21 =7 - 3. IloaToMy B KauecTBe
obiero sHaMeHaTeNsA Apobeil MOXKHO BBIOpaTh 7 - 4 - 3 = 84. [IpuBeaém
Ipo6H K 06IIeMy 3HAMEHATEIO U BBHITIOMHUM apuPMeTHIECKHE JeACTBHIA:

17 11 _ (173 114\ _ 7 oo 1 .0 5 _
(%_ﬁ)'BO_(84 84)_84 30=13-30=35 =25
OTBET. 2,5.



6 3azanue 1

ITpumep 4. HalizuTe 3HaYeHKe BbIpaXKeHUA (1% - 1%) -48.

PEmEHUE. O6paTuM Apo6U B CKOOKaX B HENPABWIbHEIE, IPUBEAEM HX
K 00II[eMy 3HaMeHATEJI0 U BEIIOIHUM apudMeTHYECKHEe AeCTBUI:

(-13) 0= (5 -3) 0= 505

8 24

OTBET. 10.

B HEKOTOPHIX CJIyYasx MpU pellleHUU MOAOOHBIX 3a4a4 OhIBAeT yA00-
HO BBITNIOJTHUTD JIe¥iCTBUsA, UCIIONb3YyA paclipe/elnuTeabHble cBoiicTBa. Ha-
TIpUMeD, TIPH pellleHNH MpebIAYIIero mpruMepa mocjie obparienus Apobeit
B CKOOKax B HeIIpaBWIbHbIE MOXKHO OBLTO CHavaja YMHOXKUTh KaXkKJoe U3

IOJTy9eHHBIX B CKOOKax craraeMbIxX Ha 48. PaccMOTpHM elné ofuH IpruMep.
18 18

ITpumep 5. Hatligure 3HaueHue BeIpakeHUA 1852 19°19°

PEIEHUE. ViIMeeM
18 18 _ 18),18_1g, 18,18 18
18E.E—(18+19).19 18: 10+ 15 - 1941 = 20.
OTBET. 20.
VHOTZIa MOXKHO HCIIONb30BATh HABbIKM PALIIOHAJIBHOTO CYETa, HATIPH-
Mep, He BBINIONHAA YMHOXXEHHUE JBYX3HAYHBIX WM TPEX3HAYHBIX YHCEJ,

IIOCKOJIBKY Ha OJHO M3 HUX B KOHII€ PEHICHUA YZ[aéTCH COKpPaTHUTb L[p06b.
.15

17°17°
PEmEHUE. [IprMep MOXHO pelInTh, 06paTUB MEPBYIO Apobb B HEIpa-

BUWIbHYIO:

155 15 _15-17+15 15 _ 15-18 15 _15-18 17 _ g
7~ 17 17 17 17 17 13T %

PaBYMEETCH, OTOT IIpUMEP MOXKHO ObUIO PEUIUTb U aHAJOTNMYHO IIpHUMeE-

py 5:
15 15 _ 15) . 15 415 15
155137 = (15+5) ;= 15: 5+ g7

JleficTBYA C KOHEYHBIMU AeCITUIHBIMU /:[po6HMH o6b1qu IIPUBOZAT K MEHb-
IIEMY YHCJTy OIIMOOK MO CPAaBHEHUIO C 33la4aMU Ha ZIEMCTBUA C OOBIKHO-
BEHHBIMU JPOOSIMU WIM KOMOMHALNUAMU OOBIKHOBEHHBIX U CMELIAHHBIX
apobeii. CBA3aHO 3TO, BUAUMO, C TEM, YTO KOHEUHBIE [IECATUYHBIE APOOH
KakK Obl ABJIAIOTCA «II0 YMOTYaHUIO» JPOOAMHU «C OOIIMM 3HAMEHATEIEM»:
B CaMOM CJIOXKHOM CJIy4dae JZOCTaTOYHO JONHCATh HeOOXOAMMOe KOIude-
CTBO HyJIEH IOCJIEe 3amATON, YTOOBI MOMYYUTb APOOU C OZHUM U TEM JXXKe
YHCJIOM 3HAKOB IIOCJIe 3amsaToi. VHOTAa BBIUMC/IEHNA yAaéTcs palryoHa-
JIN3UPOBATh CTaHJAPTHBIMHU NMPUEMaMU: BHIHECEHHEM 3a CKOOKY 06Iero
MHOXUTEJISA, IpUMeHeHHueM GOpMyJ COKPAIEHHOTO YMHOXKEHUSA, paclipe-
JleJTUTENbHBIX CBOMCTB U T. II.

IMpumep 6. HalizuTe 3HaueHNe BEIpaKeHUA 15

=17+1=18.
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ITpumep 7. Haiizute 3Ha4eHue BepaskeHua 0,987 -999 + 0,987.
PEIIEHUE. BbiHeceM 3a CKOOKY 0OIINIT MHOXUTEb:

0,987-999+0,987 = 0,987(999+1) = 0,987-1000 = 987.

OTBET. 987.

. 75% —(0,75)*
IIpumep 8. Havigjute 3HaYeHNE BHIDAXKEHUA — 55—

75,75
PEIIEHUE. [[pUMEHUM K YUCIUTENIO JaHHOU Apobu GpopMyny pasHoO-
CTH KBaZIpaToOB:

752 —(0,75)*> _ (75-0,75)(75+0,75) _ 74,25-75,75
7575 75,75 ~ 7575

= 74,25.

OTBET. 74,25.

3azaHusA, B KOTOPBIX BCTPEYalOTCs KaK JECATHYHBIE, TaK M OOBIKHO-
BeHHBIe ApoOY, BHI3BIBAIOT NOPOM 3HAUYUTETbHBIE 3aTPYAHEHUS y YacTH
IIKOJMIbHUKOB. Ecii 3HaMeHaTenu Bcex Apobeli B YCJIOBUU SBJISIOTCS CTe-
HEeHAMH JBOWKH U IATEPKYU WIN IPOU3BEAEHUEM TaKUX CTEIEHEMH, 1pobu
Jy4iie o6paTUTh B KOHEYHBIE AecaTHYHble. Ecu XOTs Obl OZWH U3 3Ha-
MeHaTesel pobeil OTIMYeH OT CTelleHel ABOMKUA M TATEPKU WIM IIPO-
M3BeIeHUsI TaKUX CTeNeHel, Apo6u sydiie oOpaTUTh B OOBIKHOBEHHEIE.

PaccMoTpyM pUMEDEHI.

ITpumep 9. O6parure f—o B ZIECATUYHYIO IpPOOH.

PEMIEHUE. 3aMeTuM, 4To 40=2-2-2-5. [103TOMY /i1 TOTO, YTOOHI 06-
paTUTh JaHHYIO0 OOBIKHOBEHHYIO APOOh B KOHEUHYIO Z€CATUYHYIO, MOXXHO
U060 BHIMOMHUTS JejieHre YUCIUTENsS Apobu Ha eé 3HaMeHaTelb CTONOu-
KoM, JbO 3amucaTh €€ B BUZEe APOOU CO 3HAMeHaTeNIeM, SBISIOMIMMCS
creneHbio uncaa 10. [I1d 3TOro 0CTaTOYHO YMHOXUTD YMCIUTENb U 3Ha-
MeHarenb Apobu Ha 25. [orydum

3 3 3325 75
40 — 2-2-2-5  2-5-2-5-2-5 _ 1000 = 0,075.
OTBET. 0,075.
ITpumep 10. O6partute 2,34 B 0OBIKHOBEHHYIO /IPOOb.
—o34 _,17
PEMIEHUE. iMeeM 2,34—2100 —250.

17
OTBET. 2%.

ITpumep 11. HaiiguTe 3HaYeHNe BBIpKEHUA (12,5 - 6%) -19,2.

PEmEHUE. O6paTuM Bce ApobU B HEIIpaBUWIbHEIE OOBIKHOBEHHBIE JAPO-
6u U packpoeM CKOOKU (B ZaHHOM CJIydae 3TO Haubosee palliOHATbHBIN
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criocob):

2 _ (25 _20Y 96 _ 25 96 20 96 _
(12’5_65)'19’2_(2 3) 5 25 35

25 96 20 96

OTBET. 112.

OTMeTHM, YTO €CJIU pallMOHAIbHBIN CITOCOO BHIUMCIEHUI HE OYEBU-
JleH, TO He HaJl0 TPaTUTh BpeMs Ha ero IOUCK, a cjiefyeT PElIUTh 3aJavuy
CTaHZAapPTHBIM 06pa3oM.

IMpumep 12. HaiiguTe 3HaYeHUe BbIpakeHUd 29 : (lli—g - 5,2).

PEmEHUE. [IpeobpasyeM BrIpaskeHUE B CKOOKaX, IPUBEA APOOU K 06-
[eMY 3HAMEHAaTeJ0, a 3aTEM BBITIOTHUM JIeHCTBUA:

2
45

—90-£20 _ 5.4 _
)_29.645_29.69_

=4,5.

29 : (11%—5,2) =29 (11%—5

—929.28 _99.2 _
=29:5 =295 =

NI\

OTBET. 4,5.



IToaroToBHUTE/BHBIE 3a/la4YH

. Hatigure 3HayeHue BoIpaxkenus 7,9 4 2,2.
. Hatizure 3HaueHue BoipakeHus 6,4 —4,8.

. HatizuTe 3HaueHue BbIpakeHusd 9,9-7,1.

» W N =

. HatizuTe 3HaueHue BbIpaXX€HUA ~— 0 4

5. Hatigure 3HaueHue BBIDOKEHUA 5 + n

6. HatiguTe 3HaueHMe BBIPAKEHUA 5o 7
: 25 50°
21 3
7. Haiiiute 3HaueHVe BBIpasKeHUSA 57
6 4
8. HatiguTe 3HaueHMe BBIpAXKEHUSA AR
9. Haligure 3HaueHue BhIpakeHUs —12- (—8 6) 9,4.

10. Hatigute 3HauYeHUe BBIpAKEHUA (1—13 - 2%) - 26.



3auéTHbIe 3asa4u

N 7,2—6,1
1. HaviguTe 3HaYeHUe BBIpAXKEHUA 53

>

2. Haiiaute 3HaueHUe BbIpa’X€HUA m

o 9

. HaliziuTe 3HaueHMre BbIpaXKEHUA 45.25

. Haiizure 3nayenue Bripaxkenus 0,9 - (—10)2 —120.

. HaitauTe 3navenue Boipaxenus (6-10%)%-(13-107°).

. Haiizure 3nauenue Boipaxkenus (2-102)*- (19- 1079).

N O G~ Ww

. Haligute 3HaueHUe BhIpaXKeHUs ﬁ
72 99
o 3 1
8. Havigute 3HaueHMe BEIpaXXeHUA 276 - 3.

9. Haiizute 3HaUYeHVE BBIPAXKEHUSA (1% - 3%) 4.

2
10. Hailigute 3HaueHUe BbIpaXkeHUd 9 - (%) —19- %



3azanue 2

KpaTkue MeToguYecKHe peKOMeHAAI[UH

3azanuve 2 OT'D Mo MaTeMaTHKe MpeACTaBIseT co00OM 3a/auy Ha UTe-
HUE U aHaJU3 JlaHHBIX, MPEACTaBJIeHHBIX B Bue Tabmwui, aubo 3azavy,
CBA3aHHYIO C 3allMChI0 YMcCell B CTAaHZAPTHOM BUJZEe U UX CPaBHEHUEM.

PaccMOTpUM HECKOJBKO TaKUX 3a/la4, HayaB ¢ Hanbojiee MPOCTOM.

IMpumep 1. B Tabimie JaHbl pe3y/IbTaThl 3abera MajJbYMKOB 8 KiIacca
Ha aucTaHIuo 60 M. 3a4éT BBICTAB/AETCA [IPU YCJIOBUH, YTO ITIOKa3aH pe-
3yJbTatT He Xxyxe 10,6 c.

Homep popoxku I II 111 v
Bpewms (B cekynzax) | 10,8 | 9,9 | 10,3 | 11,1

a) YkaxuTe BpeMs IobeuTes.
6) YKaXuTe HOMepa ZIOPOXKEK, TI0 KOTOPEIM Oexaniu MaJbuuKH, TOTy-
YHBIINE 3a4€ET.

1) Tonbko I LIV
2) tonbko II 4) 11, 111

PEIMIEHME. a) Bpems mobeauTens — HauMeHblllee U3 BCeX, T. €. 9,9.

6) Jlyi1 OTBETA Ha BOIIPOC IOCTATOYHO HANTH B HUXKHEN CTpOYKe Tabiu-
ITbI YMCJIa, MeHbIIMeE U600 paBHbie 10,6. 3T0 9,9 (BTOpas gopoxka) u 10,3
(TpeTbs LOPOXKKA).

OTBET. a) 9,9; 6) 4.

TunuyHO¥ omIMOKOM MpU OTBETE HA BOIIPOC MYHKTA a) SIBJIAETCS YKa-
3aHKMe HaubOOJbIIEr0 BPEMEHU, XOTS 3TO BPeMsI COOTBETCTBYET XyALIEMY
pe3yabTaTy. JIpyroil TUMMYHON OMUOKOH (Kak MpaBIO, 06yCIOBIEHHON
0OBIYHON HEBHUMATETBHOCTBIO IPY YTEHUH YCIIOBUSA) ABIAETCS YKa3aHUE
BMECTO UCKOMOTO 3HaUY€HUsI HEKOTOPOTO JPYroro, KOTOPOe TaKKe MOXKET
cozepKaThCs B TabIHIIE.

IIpumep 2. B Tabnuie nprBeAeHa HHPOPMALUA O KPYITHEHIINX TOPO-
zax Poccuu (o zanueM Ha 2014 roz). Kakoii ropog 3aHuMaeT ceibmMoe
MeCTO IIO IUIOUIaIu? B OTBETE yKAXKUTE UUCSIEHHOCMb HACeeHUsl 3TOTO TO-
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poZa (B THIC. UeJIOBEK).

Topox Hacenenue ITnomazp IInoTHOCTB
(B THIC. UeI.) (B KB. KM) (B 4es./KB. KM)
ExaTtepuHOypr 1412 491 2866
Kazanp 1191 425 1560
MockBa 12108 2511 4823
Hwxuuit HoBropoz 1273 410 3100
HoBocubupck 1548 506 3961
Omck 1166 573 1968
PocroB-Ha-ZloHy 1110 349 3167
Camapa 1172 541 2164
Cankr-IleTep6ypr 5132 1439 3566
YenabUHCK 1169 500 2254

PEIMIEHUE. Bcero B Tabnuile TpeAcTaBieHbl AaHHbBIe MO0 10 ropogam.
Pacronoum 4uciia u3 TpeThero CTON6MKa B MOPSAKE BO3pacTaHusA, Orpa-
HUYMBIIKCH TIEPBBIMU YeTHIPbMs (CeAbMOe MECTO B MOPAAKE YOBIBAHMS
6yZEeT COOTBETCTBOBATh YeTBEPTOMY MECTY B ITOPSIZIKE BO3pacTaHuA): 349;
410; 425; 491. 3HauuT, ICKOMBIM TOpOZIOM siBsieTcsa ExaTepuH6ypr, a uc-
KOMas YHUCJIeHHOCTh paBHa 1412 TEHIC. YelOBEK.

OTBET. 1412.

B 6ostee CI0XKHBIX CIyYasx OTBET Ha BOMPOC 3aZiaHusA TpebyeT HeKOTo-
PBIX BBIUMCJIEHUM, a NHOTZIa CPaBHEHUA U COMOCTaBIEHUS JaHHBIX.

IIpumep 3. B Tabnuiie npuBegeHE! paccTOSHUA OT COMHIIA 10 YETHIPEX
miaHeT CosHeYHOU cucTeMbl. Kakasg M3 3TUX IUIAHET JaJblle APYTUX OT
ComnHua?

[Inanera Mapc Mepkypuii Hentyn CatypH
Paccrosrue (B kM) | 2,28-10° | 5,79-107 | 4,497-10° | 1,427-10°

1) Mapc 2) Mepkypuii  3) Hentyn 4) CaTtypH

PEMEHUE. Yucsa B TabauIle 3amMrcadbl B CTaHAAPTHOM Buze. [loaTomy
GOMBIINI TOKa3aTeslb cTerneHy ynciaa 10 6yZeT COOTBETCTBOBATh 6oJIblile-
My 3HaYeHHUIO paccTosgHuA. TakuMm 06pa3om, J0CTATOYHO CPAaBHUTD YHCIa
B [IBYX MOCJIE€IHUX CTONMOIaX Tabauilsl. [I0CKOMbKY MOKa3aTenu CTemeHu
yucia 10 B 3TUX cTONMOIAX OJUHAKOBHI, a 4,497 > 1,427, U3 4eThIPEX AaH-
HBIX IUTAaHET Haubosee yaanéHHo oT CoMHIIA IUTaHETOH ABNsAeTca HenTyH.

OTBET. 3.



IToaroToBHUTE/BHBIE 3a/la4YH

1. IInomazs TeppuTopun ABCTpaauu cocTasiageT 7680 Toic. km?. Kak
3Ta BeJIWYMHA 3alIMChIBAETCA B CTaHZAPTHOM BHUE?

1) 7,68-107 xm? 3) 7,68-10° xm?
2) 7,68-10° xm? 4) 7,68-10* km?
2. Paccroanue ot CaTypHa g0 CosnHuja paBHO 1427 MiH KM. B kakom
Cly4dae 3alrcaHa 3Ta XKe BeJINYUHA?
1) 1,427-10° km 3) 1,427-107 km
2) 1,427-108% xkm 4) 1,427-10° xkm

3. Paccroanue ot IOnuTepa g0 ero cryrauka Mo pasHo 0,4217 MJIH KM.
B xakoM ciydae 3amnucaHa 3Ta ke BeJIMYnHa?
1) 4,217-108 km 3) 4,217-10° km
2) 4,217-107 km 4) 4,217-10° km

4. B Tabnuile mpuBeAeHbI paccTosTHUS 0T COMHIIA 0 YETHIPEX MIaHET
CosiHeYHOU cucTeMbl. Kakas 13 oTHX IUIaHeT Jajblie Bcex oT ConHIia?

[Inanera Mepkypuii Ypaun Mapc CartypH
Paccroanue (B kM) | 5,79-107 | 2,871-10° | 2,28-10° | 1,427-10°

1) Mepkyputi 3) Mapc
2) Ypau 4) CatypH
5. B Tabuie maHbl pe3ysnbTaTh 3abera JeBouek 8 Kiacca Ha AUCTaH-

1uo 60 M. 3a4€T BHICTABIAETCA IIPU YCIOBUMY, YTO IIOKA3aH pe3y/bTaT He
xyxe 10,8 c.

Homep popoxku I II III v
Bpewms (B cekyHzgax) | 10,7 | 10,9 | 9,8 | 11,4

VKaxuTe HoMepa JA0pOKeK, 10 KOTOPBIM GeKastu IeBOYKH, He NOoyuUs-
wue 3a4YET.
1) Tonbko II 2) tosnbko III 3 ILIV 41,111

6. B Tabsuile puBefeHbl HOPMAaTHUBHI 10 Gery Ha 60 MeTpOB I y4a-
muxca 9 kiacca.

Manbuuku JleBOUKM

OTMeTKa «5» «4> «3» «5» «4> «3»

Bpewms (B cexyHzax) | 8,5 | 9,2 | 10,0 | 9,4 | 10,0 | 10,5
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Kakyto 0OTMeTKy IIOITy4HT AeBOYKa, Tpobexxapinas 60 MeTpoB 3a 10,47 ce-
KYHZBI?
1) <<5>> 3) <<3>>
2) «4» 4) HOpMAaTHB He BBHINIOJHEH

7. B Tabnuile npuBeseHb HOPMATHUBEI IO Oery Ha JibDKaX Ha 1 KWIo-
MeTp AJ1A ydaiuxced 10 kaacca.

Manbuuku JleBOuKM

OTMeTKa «3» «4> «5» «3» «4> «5»

Bpemsa (MunyThI:cexkyHzpl) | 5:30 | 5:00 | 4:40 | 7:10 | 6:30 | 6:00

Kakyro OTMETKy IOMY4YHT AeBOYKa, MpobexaBIas Ha JbDKax 1 Kuo-
MeTp 32 6 MUHYT 33 CeKyHABI?

1) <<5>> 3) <<3>>

2) «4» 4) HOpMaTUB He BHINOTHEH

8. Cryzent Cuzopos Bble3xaeT u3 Hapo-®omuHcka B MockBy Ha 3a-
HATHUS B YHUBEPCUTET. 3aHATHA HaunHatoTes B 9:30. B Tabmurie gaHo pac-
NcaHue YTPeHHUX 3JIeKTPOIIOe3/ 0B OT cTaHuuy Hapa 10 KueBckoro Bok-
3asa B Mockse.

Ornpasienue ot cT. Hapa | [Ipubsitie Ha KueBckuil Bok3an
06:37 07:59
07:02 08:06
07:16 08:30
07:31 08:52

IIyTb OT BOK3ajia 0 YHUBEPCUTETA 3aHUMAET 35 MUHYT. YKaXXUTE Bpe-
MA OTIpaBieHusa OT cTaHuuu Hapa camoro moszHero (1o BpeMeHHU OT-
[IpaBJeHHA) IEKTPOIIoe3/ia, KOTOPBIM IOAXOAUT CTYAEHTY.

1) 06:37 2) 07:02 3) 07:16 4) 07:31

9. B Tabnuile npuBeAeHBl pa3Mepsl TPadoB, YCTAHOBIEHHBIE HA TEP-
putopuu Poccuu ¢ 1 centsabps 2013 roga 3a mpeBhIllieHre MaKCUMaTbHOH
Pa3peIéHHOM CKOPOCTH, 3apUKCUPOBAHHOE C IIOMOIIBIO CPEJCTB aBTOMa-
TUYeCKOH UKCaAIUU.

[MpeBbiieHye ckopocT (B kM/4) | 21—40 | 41—60 | 61—80 | 81 u bosnee
Pasmep mtpada (B py6.) 500 1000 2000 5000
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Kaxkoii mTpad JOMKEeH 3alIaTUTh BIaZiesel] aBTOMOOWIA, 3apUKCH-
poOBaHHAA CKOPOCTb KOTOPOro cocTaBwia 183 KM/4 Ha y4acTKe [OpPOr'd
C MaKCHMaJbHOU paspelnéHHoi ckopocTbio 110 kM /4?

1) 500 py6neit 2) 1000 py6seti 3) 2000 py6neii 4) 5000 py6ieit

10. KypuHele gaiilla B 3aBUCHMOCTH OT MX Macchl IIOJpas/esdioT Ha
ISATh KaTeropuii: BBICUIYIO, OTOOPHYIO, IEpPBYIO, BTOPYIO, TpeTbio. Uc-
MOb3ysl JIaHHBIE, TIpeZCTaBJIeHHBIE B TaOMUIle, ONpeAeNuTe, K KaKOH
KaTeropuu OTHOCUTCA SUII0 Maccoi 72,5 T.

Kareropus | Macca ogHoro siiina (B 1)
Bricmias 75,0 u 6osee
Ot6opHas 65,0—74,9
[lepBasa 55,0—64,9
Bropas 45,0—54,9
TpeTpa MeHee 45,0

1) or6opHas 2) nepBas 3) BTOpas 4) TpeTbA



3auéTHble 3a/a4uu

1. Ilnomazps Tepputopuu Kanazsl cocrasasaeT 9970 ThIC. km?. Kak aTa
BeJIMUYMHA 3aMMChIBAeTCA B CTaHZAPTHOM Buje?

1) 9,97-10° xm? 3) 9,97 -10* xm?

2) 9,97-10° xm? 4) 9,97 103 xm?
2. Paccrosanue ot HentyHa g0 ConHiia paBHO 4497 muH KM. B kakom
cilydae 3allicaHa 3Ta ke BeJU4YuHa?

1) 4,497 -10° km 3) 4,497-108 km

2) 4,497-107 xm 4) 4,497 -10° km
3. PaccrogHue ot HemnryHa g0 ero coyrHuMKa TpuUTOHa paBHO
0,3548 muiH KM. B kakoM cilydae 3amnucaHa 3Ta )Ke BeJIM4uHa?

1) 3,548-10% kM 3) 3,548-10° km
2) 3,548-107 kM 4) 3,548-10° km

4. B Tabnuile mpuBeeHbI paccTosHus oT COMHIA 10 YETHIPEX TUIaHEeT
CosiHeYHOU cucTeMbl. Kakas 13 o9TUX IUIaHeT Jajblie Bcex oT ConHIa?

[Inanera Onurep | Mepkypuii CaTypH Benepa
Paccrosaue (B kM) | 7,781-10% | 5,79-107 | 1,427-10° | 1,082-108

1) FOnutep 3) Carypn

2) Mepkypuit 4) Benepa

5. B Tabnuue gaHbl pe3ynbTaThl 3abera MaJdbIMKOB 8 KiIacca Ha JU-
craHiuo 60 M. 3a4€T BBICTABIAETCA [IPH YCJIOBUY, YTO IIOKa3aH pe3y/IbTaT
He xyxe 10,5 c.

Howmep nopoxku I II 111 v
Bpewms (B cexyHzax) | 10,3 | 10,6 | 11,0 | 9,1

YkakuTe HOMepa ZOPOXKeK, TI0 KOTOPEIM 6exaiu MaJbuuKH, He NoJTy-
yusullie 3a4€T.
LIV 2) II, 111 3) Tonwko III 4) Tonbko IV

6. B Tabiuile MpUBeAEeHBl HOPMATHUBHI 110 Oery Ha 60 MeTpOB /I y4a-
muxes 9 xiaacca.

Manbuuku JeBouKu

OTMeTKa «5» «4> «3» «5» «4» «3»

Bpewms (B cexyHzax) | 8,5 | 9,21 10,0 | 9,4 | 10,0 | 10,5
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Kakyio OTMeTKYy MOMYyYUT Majb4uK, MpobexkaBuiuii 60 MeTpoB 3a
8,75 cekyHABI?

1) «5» 3) «3»

2) «4» 4) HOpMaTUB He BHINOJHEH

7. B Tabiuile MpuBeAeHBl HOPMaTUBLI 1O 6ery Ha JbDKax Ha 1 Kuio-
MeTp A4 ydamuxced 10 knacca.

Manbuuku JleBOuKM

OTMeTKa «3» «4» «5» «3» «4» «5»
Bpems (MmunHyTbI:cekyHZBI) | 5:30 | 5:00 [ 4:40 | 7:10 | 6:30 | 6:00

Kakyro OTMeTKy HOMTYyYUT MaJbYMK, TPOOEXaBIINI Ha JIbDKAxX 1 KO-
MeTp 3a 6 MUHYT 15 cexyHA?

1) «5» 3) «3»

2) «4» 4) HOpMaTVB He BBHIIOJIHEH

8. CryzenTka LiBeTkoBa Bhle3xaeT u3 Hapo-Pomuncka B MockBy Ha
3aHATUSA B YHUBEPCUTET. 3aHATUA HaunHaoTcsA B 9:00. B Tabmuie faHo
pacnucaHue yTPEHHUX 3€KTPOIOe3[0B OT cTaHuuu Hapa g0 Kuesckoro
BOK3asa B Mockse.

Ornpasienue ot cT. Hapa | IIpubbiTrie Ha KreBCKUil BOK3as
05:55 07:11
06:29 07:41
06:37 07:59
07:02 08:06

[IyTh OT BOK3aJa 0 yHUBEPCUTETA 3aHUMAET 45 MUHYT. YKaXKUTE Bpe-
MA OTIpaBieHusa oT cTaHuuu Hapa camoro moszHero (1o BpeMeHU OT-
[IpaBJleHNA) 3IEKTPOIIoe3/a, KOTOPHIH IOAXOAUT CTyAEeHTKe.

1) 05:55 2) 06:29 3) 06:37 4) 07:02
9. B Tabiuiie pUBeEHBI pa3Mephl ITPadoB, YCTAHOBIEHHBIE HA TEP-
putopuu Poccuu ¢ 1 centsabps 2013 roga 3a mpeBbillleHre MaKCUMaTbHOH

Pa3peIIéHHOM CKOPOCTH, 3apUKCUPOBAHHOE C IIOMOIIBIO CPEJCTB aBTOMa-
TUYeCKOH dUKCcaIUU.

[NpeBbimienue ckopocTd (B kM/4) | 21—40 | 41—60 | 61—80 | 81 u 6osee
Pasmep mtpada (B pyo.) 500 1000 2000 5000
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Kaxko#i mrpad Jo/mKeH 3aliaTUTh Biafiesiel] aBTOMOOWIA, 3apUKCH-
poOBaHHAA CKOPOCTb KOTOPOro cOCTaBWIa 195 KM/4Y Ha y4yacTKe JOpOru
C MaKCHMaJbHOU paspeléHHol ckopocTbio 110 kM /4?

1) 500 pybneit 2) 1000 py6seti 3) 2000 py6neit 4) 5000 pybieit

10. KypuHble fAiilja B 3aBUCUMOCTH OT MX Macchl IOApasAeadoT Ha
ISTh KaTeropyii: BBICIIYIO, OTOOPHYIO, IEPBYIO, BTOPYIO, TpeTblo. c-
MONb3ysl JIaHHBIE, TIpeZCTaBJIeHHBIE B TaOMuUIle, ONpeJeNuTe, K KaKOH
KaTeropuu OTHOCUTCSA SUI0 Maccoi 77,5 T.

Kareropus | Macca ogHoro siiina (B 1)
Bricias 75,0 u 6osee

Ot6opHast 65,0—74,9
[lepBasa 55,0—64,9
Btopasa 45,0—54,9
TpeTpa MeHee 45,0

1) BBICIIA" 2) orbopHas 3) BTOpas 4) TpeTba



3aganue 3

KpaTKI/Ie MeTOANYECKHE PEKOMEeHAalInun

3azanve 3 OI'D Mo MaTeMaTHKe IMpeACTaBaAeT co60M 3ajauy Ha B3a-
HMMHOe PaclojoXeHue YKces Ha YMCI0BOM (KOOpAWHATHOM) IPSIMOU, UX
CpaBHEHUeE U OLIeHKY. PacCMOTPUM HECKOJIBKO TUIIUYHBIX IPUMEPOB.

ITpumep 1. Ha xoopauHaTHOM npsAMoOl Touku A, B, C, D cooTBeTCTBY-
ot unciaam 0,0137, 0,103, 0,03, 0,021.

AB C D

B S —

Kaxkotii Touke cooTBeTcTBYeT umcio 0,021?

DA 2) B 3)C 4)D

PEMEHUE. /I oTBeTa Ha BOIPOC 3aJavyu JIOCTAaTOUYHO PACIIONOXUTD
JaHHBIE 4Ylcjla B IOpAJAKe BO3pacTaHUsA, YTO JJi KOHEUHBIX JeCATUYHBIX
apobeil czenaTh coBceM He ciaokHo: 0,0137 < 0,021 < 0,03 < 0,103.
CnepoBartenbHO, yucay 0,021 cooTBeTCTByeT TO4YKa B, M IpaBWIbHBIM
OTBETOM fBJAeTCA 2.

OTBET. 2.

ITpumep 2. KakoMy U3 JaHHBIX IIPOMEXYTKOB IPUHAAJIEKUT YHC-

3
)
70 777

1) [0,1; 0,2] 2) [0,2;0,3] 3) [0,3; 0,4] 4) [0,4;0,5]

3 3 . .. o
PEMEHME. fIcHO, 4TO - < 0= 0,3. IToaTOoMy TpeTuil U YeTBEPTHIU Ba-

11 "1
3 15 1_11
pUaHTHI OTBETOB OTNajaT. CpaBHUM 11=355 4 0,2= =55 [Tockonbky
15 11 3
T5 > g, Hoaydaem, 4to 77 > 0,2. CrezjoBaTeIbHO, IPAaBUILHBIM OTBETOM
ABJIAETCA 2.
OTBET. 2.

ITpumep 3. Ha xoopauHaTHOM IIpsAMOM OTMeudeHBI TOUkU A, B, C, D.
OfHa U3 HUX COOTBETCTBYyeT uucity v 67. Kakaa 3To Touka?

A B C D
7 8 9

1) Touyka A 2) Touka B 3) Touka C 4) Touka D

PEIIEHME. [l OTBETa Ha BOIPOC 33la4U HY)XKHO YCTaHOBUTH, MEXAY
KaKUMM JIBYyMS TIOCJIEZIOBATENbHBIMU HATyPATbHBIMU YHUCJIAMU 3aKJIIOUe-
HO unco v 67. fAcHo, uTo 64 < 67 < 81, oTKyza 8 < +/67 < 9. 3HauuT, ofHA
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u3 Toyek C wiu D aABinAeTca uckoMod. Kpome Toro, oueBUAHO, YTO YUCIO
67 pacIoNoKeHO 3HAYUTENBHO OIIIDKe K YucTy 64, ueM K yncity 81. [ToaTo-
My U unciI0 v/ 67 pacmosoxeHo 61uke K 9UcIy 8, 4eM K 9ucty 9. 3Ha4uT,
gnciy +/67 cooTBeTCTByeT TouKa C.

OTBET. 3.

B yacty Takux 3azad He 3aZjaHO HU OZHO KOHKPETHOE YUCJIO U OTBe-
YaTh Ha BOIIPOC 33Ja4i NPUXOAUTCA MCXOAA U3 B3aUMHOI'O PaCIIONOXKe-
HUA TOYEK Ha YMCIOBOY IPAMOMH, II0/b3YACh CBOMCTBAMU YUCIOBBIX Hepa-
BEHCTB.

ITpumep 4. Ha xoopAnHATHOM IPpAMOI OTMEUeHbI YUcaa X U Y.

x 0

< e

Kakoe u3 npuBei€HHBIX YTBep:KAEHUH /I 3TUX Yucesl HEBepHO?

1 xy®<0 2) x*y >0 3)2x+y>0 4 x—-2y<0
PEmEHME. U3 ycioBuA 3azauu cieayet, uto x <0, y >0 u |x| > |y|.
TosTomy xy> <0, x*y >0, 2x + y <0, x — 2y < 0. 3Ha4UT, HEBEPHO yTBEP-
’KaeHue 3.
OTBET. 3.



IToaroToBHUTE/BHBIE 3a/la4YH

3
1. KakoMy 13 J]aHHBEIX IPOMEKYTKOB NPUHA/IEKHUT YUCTIO 7

1) [0,1;0,2] 2) [0,2;0,3] 3) [0,3;0,4] 4) [0,4;0,5]
2. Kakoe 13 CcieAyIomyx yrces 3aKII04eH0 MeXAy YuciIaMu 117 u 1;49?
1O 2)0,1 3)0,2 4) 0,3
3. Kakoe 13 cieAyromux yrces 3aKII04eHO MeXAy YUcIaMu % u 1—77?
1)0,1 2) 0,2 3)0,3 4) 0,4
4. Kakoe 13 JaHHBIX YHCEJ IPUHA/JIEKUT TPOMEXYTKY [6; 7]?
D V6 2) V7 3) V40 4) V51
5. Mexzy KakUMH Y1cjIaMU 3aKII049eHo Yucio v 607?
1) 20 u 22 2)7u8 3)59u6l 4)3u4
6. Ha xoopzuHaTHOM npaMoit Touku A, B, C 1 D COOTBETCTBYIOT YHC-
jgam 0,0256; 0,115; 0,04; 0,033.
ABC D

e e e e >

Kaxoii Touke cooTBeTcTBYyeT uncio 0,04?

DA 2)B 3)C 4)D
5,11 13 14 o o
7. OpHO U3 4ncen 95 9 g g OTMEYEHO HA MPAMOHU TOYKOH.

0 01 02 03 04 05 06 0,7 08 0,9 1

Kaxkoe aT0 uncio?
13 2) 5 33 4 g
8. Ha KoopguHaTHOM MPSIMOU OTMEYEHO YUCIIO d.

0 1 a

Kaxkoe u3 YTBep)KLLeHI/Iﬁ AJIA 9TOT'0 YHCjia ABJIAECTCA BeprIM?

1)8—-a<0 2)a—5<0 3)8—a>0 4)a—-6>0
9. Ha xoopauHaTHOM NpAMON oTMeudeHBI Touku A, B, C, D. OzxHa u3
HHUX COOTBETCTBYeT 4uciy + 85. Kakasa aTo Touka?

A B C D
9 10 11

1) Touka A 2) Touka B 3) Touka C 4) Touka D
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10. Ha xoopAVHATHOI IPAMOI OTMeYeHb! Yucia a, b u c.

c b

Kaxkas u3 pasHocreli a — b, a —c, c — b orpunarensbua?

Da->b 3)c-b
Da—c 4) HYU ofHAa U3 HUX



3adyéTHblIe 3aa4u

6. 7 11 12

1. OZ[HO M3 9Hrcel ﬁ’ ﬁ’ ﬁ’ ﬁ OTME€YE€HO Ha MMPpAMOUN TOYKOHU.

0 01 02 03 04 05 0,6 0,7 0,8 0,9 1

Kaxkoe aT0 uncio?
6 7 11 12
1 23 2) 3 3) 3 4) 73
2. Ha xoopzuHaTHOU nipsiMoii Touku A, B, C 1 D COOTBETCTBYIOT YHC-
aam 0,1032; —0,031; —0,01; —0,104.

A B C D

e e e e >

Kaxoii Touke coorBeTcTByeT uncio —0,031?

DA 2)B 3)C 4D

15 13
3. Kakoe us CJIEeAYIOIIUX YMCEJI 3aK/II0YE€HO MEXAYy YrMCiIaMUu ﬁ u ??
11,4 2) 1,5 3) 1,6 41,7
4. KakoMy U3 JJaHHBIX IIPOMEXYTKOB IIPUHAJIEXUT YUCIIO E?

7
1) [0,5;0,6] 2) [0,6;0,7] 3) [0,7;0,8] 4) [0,8;0,9]
5. Mexy KakMMHU 4uClaMUy 3aKJII0YeHO YUCIO +/ 597

1)7u8 2)29u 30 3) 58 u 60 4)3u4
6. Kakoe 13 JaHHBIX YHCEN IPUHA/JIEKUT IPOMEXYTKY [7; 8]?
D V7 2) V8 3) V45 4) V60

7. Ha xoopauHaTHOM NpAMOI oTMeuyeHB TOuku A, B, C,D. OzxHa u3
HUX COOTBETCTBYeT uuciy v 96. Kakas aTo Touka?

1) Touka A 2) Touka B 3) Touka C 4) Touka D
8. Ha KoopuHaTHOM MPSIMOM OTMEYEHO YUCIIO d.

o1 a
Kaxkoe u3s YTBep)K,ZIeHI/Iﬁ AJIS 3TOI'O Yucja ABIAETCA BeprIM?
1D5—a<0 2)a—6>0 3)a—-5<0 4)4—a>0
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9. Ha KoOpAMHATHO NPSIMOI OTMEYeHbI YUCIa P, U T.

p q T

Kakas us pasHocTelt ¢ — p, ¢ —r, r — p oTpullaTeJIbHa?

Dg-p 3)r-p
2)q-r 4) HYU ofHAa U3 HUX
10. Ha xoopAuHaTHOM IIPsAMON OTMeYeHO YUCIIO d.

a -1 0 1
1
Pacnionoxute B IIopAAKE BO3pacTaHUA Yulja d — 1, E’ a.

1)a—1,l,a 2)a,l,a—1 3)a—1,a,l 4)a,a—1,l
a a a a



3agaHue 4

KpaTkue MeToguYecKre peKOMeHAAIUuH

3aganue 4 OI'D mo MaTeMaTwKe MPOAO/DKAET JUHUIO 3aZaHuil 1 u 3
U ABJIAETCA 3aZiauyeil Ha mpeobpasoBaHue YHUCIOBLIX M OYKBEHHBIX BBIpa-
JKEHUI U BHIYMC/IEHNE UX 3HaueHui. [Ipy 3TOM 3aJauu OTKPHITOrO GaHKa
II0 3TO nmosunuu BapuanTa OI'D MOXXHO pa3/le/IUTh Ha /iBe YETKO pa3rpa-
HUYeHHbIe TPYIILL: 33/la4U Ha JeMCTBUA C LeJbIMU CTENIeHAMU U 33a4U
Ha /IeNCTBUS C KOPHAMU.

Omnepanusa BO3BeZeHUA B HATYpPaJIbHYIO CTeleHb BBOAUTCA B LIKOJb-
HOM Kypce MaTeMaTHKH, B CYIITHOCTH, KaK COKpallléHHAA 3alliCh YMHOXKe-
HUSA OMHAKOBBIX YHCE:

at=a-a-a-...-a (3zecbrn € N).
~

n pas

3areM [ BCEX a ?é 0 aToO OIIpEAC/IEHUE PACIIPOCTPAHAETCA Ha CTCIIEHU

— 1
C IeJbIM OTpHUIATE/NbHBIM IIOKa3aTEJIEM: a n= E W HYJIEBYIO CTEII€Hb:

a® =1. HamoMHUM OCHOBHBIE CBOICTBA IIeJIbIX CTEIeHe .
* [Ipou3sBezieHUe U YaCTHOE CTETIEHEN C OIMHAKOBBIMU OCHOBAHUSAMU:

a-a =a B a—m:a

° HpOI/ISBEZ[EHI/IE U YacTHOe CTeleHel ¢ OfMHAKOBBIMU ITOKa3aTe I IMU:

n
a-b" = (ab)", Z_” = (g)n.

e Bo3Be/ileHUe CTEIleHH B cTemneHs: (a™)™ =a™.

[Tpu pelieHUM 3aa4 Ha AEHUCTBUA CO CTETIEHAMH OOBIYHO JOCTATOYHO
TIPUMEHUTH OZIHO U3 IBYX CJEAYIONUTUX TTPABUII:

* IIPUBECTU CTENEHU K OJJHOMY OCHOBaHHUIO,

* IPUBECTH CTENeHHU K OJHOMY ITOKa3aTeJro.

IMpumep 1. Haiizure 3HaueHue BhIpaxenus 714 : 49°,

PEMEHUE. [IpuBeséM cTerneHn K OAHOMY OCHOBAHUIO U BOCIIOIb3yeMCS
CBOMCTBAMH CTeIleHell:

714 . 496 — 714 . (72)6 — 714 . 712 _ 714712 _ 22 _ 49
OTBET. 49.

4°.25"
ITpumep 2. HaiifuTe 3HaUeHUE BBIpOKEHUA —— 5 —

5013
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PEmEHUME. CHavaia IpUBeIEM CTeNleHH B YUC/IUTENe K OJHOMY TOKa3a-
TeJlo, a 3aTeM MPUBEAEM CTETIeHU B YUCAUTENIe U 3HaMeHaTese K OIHOMY
OCHOBAHHIO U TIPUMEHHM CBOMCTBA CTeNeHeit:

46‘2512 _ (22)6‘2512 _ 212.2512 _ (225)12 _ 5012 _ L _ 0 02
5013 - 5013 - 5013 - 5013 - 5013 — 50 .
OTBET. 0,02.
IIpumep 3. Haiizure sHauenue Bupaxenus 47 - 37 : 128,
PEIIEHUE. TIpuBeziéM /iBe NlepBble CTENeHU K OJIHOMY TTOKa3aTeio:

47.3%=47.37.32 = (4-3)7-32 = 127 .9.

PaszeyB monmydeHHOe BEIpaxkeHue Ha 128, momyuum

127.9 9 _ 3 _

125~ 12 4° 07>
OTBET. 0,75.
Ipumep 4. Haiiaute sHaveHue Bepaxkenus 3717 :21719.7718,
-17 . 5-18
PEIIEHUE. [lepenuuieM JaHHOe BEIPAXKEHME B BUZE T_Zg U BOC-

IIOJIb3yEMCA CBOMCTBaMH CTeIleHel:

3717‘7718 3717‘7718
21—19 - 3—19,7—19
OTBET. 63.
[Tpu mpeo6pa3oBaHUU CyMM, B KOTOPHIX CJlaraeMbIMHU SIBJISTIOTCS CTelle-
HU HEKOTOPOTO YHCJIa, ObIBaeT yZI0OHO BBIHECTU 3a CKOOKY CTEIIeHb C Hau-
MEHBIIIMM II0Ka3aTeyeM.
IMpumep 5. Haligure 3HaUYeHME BEIpAXKEHUA

— 3—17+19 . 7—18+19 — 32 .7 = 63.

24+17-273-3
2+3:572-256-573"
PENIEHYME. B 4ymncanTeNe cTeleHb ¢ HAUMEHBIINM IIOKa3aTeJIeM — 3TO
273, a B 3HaMeHaTesle — 5. BEIHeCeM 5TH CTeIleHH 33 CKOOKH:

24+17-273-3 27324 +17-3-2%) 273(16+17-24)

243.52-256.53 " 53(2.5343.5-256) 572(250+415—-256)"

BrimonHUB ﬂeﬁCTBHH C IIE&JIbIMHY 9YrCjIaMU, a 3aTEM CO CTEIIEHAMM, ITIOTyINM

23.9 2% 5 125
cSo -3 -3 g§ = 15,625.
OTBET. 15,625.
HamoMHUM Temeph olpeZiesieHre M OCHOBHBIE CBOHCTBA KOPHS CTelle-

HH n.
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OmnpegeneHue. AnrebpanyeckuM KopHeM n-ii cremenu (n€N, n > 1)
M3 YHMCia d Has3bIBaeTcs TaKoe Yucio b, n-A cTenmeHb KOTOPOT'O paBHA d.
ApudmeTrieckuM KopHeM n-i creneHu (n €N, n> 1) u3 4uciaa a Ha3H-
BaeTCs TAaKOe HeompuyamesibHoe YUCIO b, n- cTereHb KOTOPOT'O PaBHa d.

O6o3HavaeTcss KOpEHb CTEMEHU N Tak: v/a. 3HaK « %/ » Ha3biBaeTcs
paZuKaioM, n — IoKasarejeM CTelleHU KOopHA. KopeHb BTOpOI cTeleHU
Ha3bIBaeTCs KBaZIpaTHBIM, IIPU €r0 0603HAaYeHUH CTEIIeHb KOPHS He yKa-
3BIBAaeTCA: MUINYT /d, a He ¥/d. KopeHb TpeTbeii cTerneHn Ha3bIBaeTCs Ky-
6UYecKUM KOpHeM M 0603HaJaeTcsi CTaHAApTHBIM obpasoM: y/a. [Tonas-
JsifoIee GOJBIIMHCTBO UPPAIMOHANBHBIX BhIPAXKEHUH IIKOIBHOTO Kypca
MaTeMaTUKH CBS3aHO MMEHHO C KBaJpaTHBIMHU U (peXe) KyOUdecKUMU
KOpHAMU. Arebpandeckoe BhIpakeHHe a(X) 1o 3HaKOM KOPHA B 3aITHUCH

Buza 4/ a(x) HasbIBaETCA TOAKOPEHHBIM BHIPAKEHUEM.

3ameyanue 1. /lna 3amucu anrebpanyeckoro U apubmMeTUdecKoro
KODPHS HCIIONIb3YEeTCs OAWH U TOT JXe CUMBOJI. [IoHATHe aprdMeTHIecKOro
KOPHS BBOZAUTCS I TOTO, YTOGHI CZeNaTh OJHO3HAYHBIM OIIpeZesieHue
KODHs YETHOM CTENEeHU: BeJb YETHBIE CTENEHU JBYX IPOTUBOIIOIOXKHBIX
yuces OAVHAKOBHI U, €C/IU IIpY U3BJI€YEeHUM KOPHA YETHOH CTelleHU He
OTOBapHUBaTh, KAKOE U3 HUX UMeeTCs B BUAY, 3TO IIPUBEAET K Pa3IUIHOTO
poAa mpoTUBOpeurAaM. TeM caMbIM, KOIZIa TOBOPAT W IIMIIYT O KOPHE
YETHOH CTeleHU U3 YMCiIa, Beersa (ecau He OrOBOPEHO NMPOTUBHOE) UMEIOT
B Buy apudMeTUIecKUii KOpeHb, KOTOPHI IO OIpPEeAENEHUIO SBJIAETCS
HEOTPUIIATEbHBIM YUCIOM. JIIsi KOpHell HEUETHOM CTeNeHW OOBIMHO C-
HOJIB3YIOT OIpeZieyieHue aarebpanyeckoro KOpHA. TakuM 06pa3oM, KOopeHb
1106011 CMmeneHu U3 HeOMpUYAMeNbHO20 HUCA S8JIIeMCsL HOMPUUAMeNbHbIM
YUCTIOM, KOPeHb HeuémHoll cmeneHu U3 OMPUUAMENbHO20 UUCAA SA6Jislemcsl
OMpUYAMENbHbIM UUCIOM.

3ameuanue 2. Kpatkoe omnpezeneHrie apudpMeTUIECKOTO KOPHS YET-
HOM cTelleH! MOXKHO 3aIMCcaTh TakK:

a=Db",

Va=b o b>0

(3mech n € N).

OTcroza ciexpyeT, 9YTo apudMeTUIeCKU KOPeHb ONpeJeNéH TOMbKO JJIs
HEOTpUIAaTeIbHBIX uKces. B camom fgene, o ompegenenuto b = 0, HO
a=b?", u, sHauur, a > 0. ToaToMy 06/aCTb JOMYCTUMBIX 3HAYEHUi KOPHS

YETHOH CTelleHU 2"\/a(x) HaxouTcsA U3 yoioBusA a(x) = 0 HeoTpulaTelb-
HOCTH TIOJKOPEHHOTO BhIparkeHusa. O6JacTh OnpeneTeHusT KOPHSI HEYETHOM

CTelleHu 2”“\/ a(x) (3mecy n € N) Takoro orpaHU4eHUs He TIpeATioiaraeT: OH
oTpesieNi€H MpU JIF0O0M 3HaYeHUM TIepEMEHHOM, ST KOTOPOT'O UMEET CMBICI
BEIpaKeHUE a(x).
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YKaskeM OCHOBHBIE CBOMCTBA apupMeTHIECKOTO KOpHS (n u k — HaTy-
pajbHBIe Yncia, 66abumue 1, a =0, b= 0):

1) by ”—a 4) n\/ %: ;

2) Vab= Ya VT 5 "= 13

3) 1 a (b750) 6) W:(%)l (ecmn [ <0, To a#0);
7) ectn a<b, Tou Ya< Vb.

3amevanwe 3. Ecmu n 1 k — Heu€THBIe HAaTypaJbHbIe Uyncia, 60abiive 1,
TO TIpUBeAEHHBbIE CBOMCTBA CIPABEAJUBEI U I OTPUIATENbHBIX a U b.
Jlnst KOpHA HEYETHOIN CTEleHU YKaKEM eIl OAHO IOJe3HOe CBOMCTBO:
I+ —a = — 2"1/a (3HAK «MUHYC» MOXXHO «BBIHOCHTB» 33 3HaK KOPHSA
HEUYETHOM CTETIEHU U «BHOCUTh» IO/l 3HaK TaKOT'0 KOPHS).

3ameuanue 4. [Ipy BHECEHHH MHOXWTE/IS I10J 3HAK KOPHSA YETHOM
CTeleHH 3HaK «MUHYC» 110/ KOpEHb He BHOCUTCS, a OCTAETCs mepes Kop-
HeM. [Ipy mpeo6Gpa3soBaHWM YUCJIOBHIX BBIpAXKEHUM IIPo6IeM OOGBIYHO

4 4
Her: —2 ¥3=—4/2%-3=— {48, a Bor pu mpeobpa3oBaHUM GYKBEHHBIX
BcTpeyaroTcs omubku. Tak, HampuMep, eC/Id YUCIO d OTPUIIATENBHO, TO

avb=—+/a?b.

[Ipumep 6. Haligure 3HaYeHue Beipakenus |/ 2292 — 602,
PEIIEHME. Bocnonb3yeMcst GopMynoit pa3HOCTH KBaZpaTOB:

V2292 - 60? = \/(229—60)(229+60) = \/169-289 =13-17 = 221.

OTBET. 221.
V/3.4-/11,9
J/0,14

PemEHUE. CHavana YIIpOCTUM JaHHOE BBIPpAXKE€HNE, BOCIIO/Ib30BABIINCh
CBOMCTBaAMU KOpHA, a 3aTEM BBIIIOTHUM H606XOLLI/IMBIE npeo6pa3013aHI/m:

/3.4 \/11 3,4-11,9 \/34 119 \/34 119 _
=4/ o014 = 5o =4/17-17=17.

OTBET. 17.

IMpumep 7. Haiinzure 3HaueHNe BhIpayKeHUA




IToaroToBHUTE/BHBIE 3a/la4YH

. HaﬁﬂHTe 3HAYE€HHNE BbIPAXKEHUA
476. (433,
. HafI,ZII/ITe 3Ha4Y€HNE BbIpa’X€HUA
216-672.
. HaﬁLLHTe 3HAY€HUE BbIpAKEHUA

G°
5—19 °

. HaﬁﬂHTe 3Ha4Y€HWE BbIpaXXE€HUA

315416
1214 *

. HaﬁﬂHTe 3Ha4Y€HWE BbIpa’XE€HUA

48

E .

. Haﬁ,lII/ITe 3Ha4Y€HNE BbIpaX€HUA

(v/37-8)(v/37+8).

. HaﬁﬂHTe 3HA4Y€HUE BbIpA’KEHUA

294
(7v2)"
. HaﬁﬂHTe 3HAY€HUE BbIpA’KEHUA
8v3-2v5-V15.

. HatizuTe 3HaueHue BbIpaXX€HUA

(V35+2)*+ (vV35-2)%

10. Hatigute 3HaYeHUe BHIpaXKEHUS

1,1
5+2vV6 5-2V6




3auéTHble 3a/a4uu

. HaﬁﬂHTe 3HAYE€HHNE BbIPAXKEHUA
678(6°)2.
. Hafmn’re 3Ha4Y€HNE BbIpaX€HUA
256-472,
. HaﬁLLHTe 3HAY€HUE BbIpA’KEHUA
7
7—22 :

. Hafmn’re 3Ha4Y€HME BbIpa’X€HUA

918, 617
216

. HaﬁﬂHTe 3HAY€HUE BbIpA’KEHUA

910
278"
. Haﬁ,ﬂHTe 3Ha4Y€HNE BbIpaX€HUA

(v/26-6) (v/26+6).

. HaﬁﬂHTe 3Ha4Y€HUE BbIpA’KEHUA

792
(6v11)*

. HaﬁﬂHTe 3HAY€HUE BbIpA’KEHUA

2/5-3v11-+/55.

. Haiiaure 3HaueHue BbIpaXX€HUA

(V41+3)"+(V41-3)".

10. HatiguTe 3HauYeHUe BbIpaKEHUA

1,1
8+3v7 8-3V7




3azanue 5

KpaTKI/Ie MEeTOANYECKHE PEKOMEeHAAIInun

3azanue 5 OI'D mo MareMaTHKe —3TO 337lada Ha YTeHHe U aHaIN3
JIAaHHBIX, TIPEACTaBJIEHHBIX B Bue rpadukoB. DTU 3aZadul JeNATCSI Ha
[iBe YETKO pa3rpaHUYeHHbIe TPYIIB: B MEPBOH TpebyeTcss HAUTU TOYKY
ocy abcIyce, OTBETUB Ha BOIMPOC TUIIA «KAKOTO YMC/Ia 3HAYEHHE BeJIH-
YUHBL OBUIO PaBHO JaHHOMY?», BO BTOpPOM — HaWTu Hauboibllee WIN
HavMeHblllee 3HaUeHNe HeKOTOPOM BEJWYHMHEL, T. €. TOUYKY OCH OpAMHAT.
Omrm60o4HbIe OTBETEI OOBIYHO OOYCJIOBJIEHEI HEBHUMATEIBHOCTBIO: TIEpe-
IMyTaHBl HaubOoJbIlee ¥ HauMMeHbIlee 3HAYEHMs, BMECTO TeMIIepaTypHl
B OTBETE yKa3aHa JiaTa U T.1I.

IIpumep 1. Ha rpaduke nsobpakeHa 3aBUCHUMOCTb aTMOCHEPHOTO
JaBIeHUs OT BBICOTHL HaJZl ypoBHeM Mops. Ha ropusoHTanzpbHON ocu OT-
MedeHa BBICOTAa HAJl YPOBHEM MOpS B KWIOMETpPaX, Ha BepTHUKAJIbHON —
JaBJeHre B MIWLIMMeTpax PTyTHoOro crtonba. Ompezenute mo rpaduky,
Ha Kakoil BeIcOTe aTMochepHOe AaBieHHe paBHO 260 MWLIMMETpaM
pTyTHOTO cToN6a. OTBET JaliTe B KUIOMETPAX.

800
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PEmEHUE. OZHO Jie/ieHrie Ha BEPTUKaJIbHON OCH COOTBETCTBYeT 20 M-
JUMeTpaM PTYTHOro ctonba. [IJisT oTBeTa Ha BOIPOC 33laYM JOCTATOYHO
MBICJIEHHO IIPOBECTU FOPU3OHTATBHYIO MIPAMYIO Yepe3 TOUKY BepTHUKAab-
HOU OCH, HaXOJAIIYIOCS Ha /1Ba AeyeHus Hnke oTMeTku 300. dTa npsamas
mepecevéT ZaHHbIM TpaduK B TOUKe ¢ abciyccoii 8.

OTBET. 8.

IIpumep 2. Ha prcyHKe XUPHBEIMU TOYKaMU ITOKa3aHa LieHa HUKeJId
Ha MOMEHT 3aKphITHS OGHP)KEBBIX TOPTOB BO Bce paboume AHU ¢ 10 1Mo
26 Hos16ps1 2008 roza. IIo rOpU3OHTANIN YKA3BIBAIOTCA YMCIA MeCSIa, 1o
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BepTUKaIU — IleHa TOHHBI HUKesd B gomwtapax CIIA. /i HamIAgHOCTH
JKUPHBlEe TOYKM Ha PUCYHKe COeJIMHeHBI JIOMaHOM nuHuel. Onpegenure
II0 PUCYHKY HAauUMEHBIIYIO LleHy HUKeJd Ha MOMEHT 3aKpBITUA TOProB
B yKa3aHHbIN nepuoy (B gomnapax CIIA 3a TOHHY).
11800
11600
11400 \
11200 \
11000
10800
10600 \ // \\
10400
10200 \\
10000
9800

10 11 12 13 14 17 18 19 20 21 24 25 26

PEMEHUE. /I OTBeTa Ha BOIPOC 3aZauyd JOCTATOYHO HAaWTHU caMylo
«HU3KYyI0» TOYKy rpaduka. O4eBUJHO, 3Ta TOYKA COOTBETCTBYET 3aKpbI-
THUIO TOproB 21 HoA6psA. Mckomas IjeHa B 3TOT MOMEHT ObLTa paBHa
9800 monnapam 3a TOHHY.

OTBET. 9800.

TUMUYHON OMIMOKOM IIPY pellleHny TOA06GHBIX 3a/1a4 SBISETCS 3alKCh
B OTBeTe JJaThl BMECTO CTOMMOCTH.

Ipumep 3. IIpu paboTe PpoHapuKa GaTapeiika IIOCTENIEHHO Pa3pLKaAETCI
Y HalpsDKeHMe B lIeKTpUdecKol enu ¢poHapuKa nazaet. Ha rpaduike noka-
3aHa 3aBUCHMOCTh HAIPsLKEHUs B I[eNU OT BpeMeHHU paboTsl ¢poHaprka. Ha
TOPU30HTAIBHOM OCH OTMedeHO BpeMs paboThl GOHAPHKA B Yacax, Ha BEPTHU-
KaJIbHOM OCH — HamnpsDKeHUe B BosmbTax. OmpeziesuTe 1Mo rpaguky, Ha CKOMb-
KO BOJIBT YIIaZIET HANIPsLDKEHHE 3a TepBbIE 1IeCTh YacoB PaboTh! GpoHapHUKa.

1,8
1,6
1,4
1,2 —
1,0
0,8
0,6
0,4
0,2
0,0
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PEmIEHME. lleHa ZieneHrs TOpU30OHTaNIbHOM OCH paBHA OJHOMY 4acy. 3a
TIEPBBIE IIECTh YacoB paboThl GpoHapHKa HaMpsKeHHe yagéT ¢ 1,6 BOIbT
Zo 1,2 BosbT, T. €. IaicHue HalpsKeHUA cocTaBUT 0,4 BOJIBT.

OTBET. 0,4.

B 6011ee CJIOKHBIX CIIydadaX OTBET HA BOIIPOC 3aJ4aHUA Tpe6YET MUWHU-
MaJIbHBIX BRIYUCIEHUM: HaxOoXJAE€HUA Pa3HOCTH HaI/IGOJII:]J.Iel"O 1 HAaUMEHb-
1Iero sHa4YeHuu HEKOTOpOfI BEJIMYMHBI, paC‘IéTa CTOMMOCTU WIU YUCJIa aK-
U, MoACYETa cpeIHETO apubMETUIECKOTO U T. II.

ITIpumep 4. Ha rpaduke nokazaHo M3MeHEHHeE TeMIIepaTyphl BO3/Y-
xa (B rpagycax Lleqbcus) B HEKOTOPOM HACENEHHOM ITyHKTE HA IPOTSKe-
HUU TPEX CYTOK ceHTAOps. Ha ocu abeiyce oTMevyaeTcst BpeMs CyTOK B 4a-
Cax, Ha OCH OpAVHAaT — 3HA4YE€HHE TEeMII€EpaTyphl B I'paJgycax. OHPEL[EJII/ITe
o rpaduKy pasHUIy MeXKIy HauOOMbIIMMH 3HAYEHUSIMU TeMIIepaTyphl
B BOCKpeceHbe U cy660Ty. OTBeT faliTe B rpagycax Llembcus.

23 C
- ™\ Pa)

ﬁg -\ /—\ 7\

it ~ \ / \ 7\

18 / \ / \ / \
v / \ / \ / \

e \ / -/ \
e/ \J

T T

T T T T T T T T T T
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
| cyb66ora | BOCKpeCeHbe | HIOHEJEIBHUK |

PEmEHUE. HaubosbIras TeMepaTypa B BOCKpeceHbe cocTaBmia 22°, a
B cy660Ty — 21°, IO3TOMY pasHUIla TeMIlepaTyp paBHa 1°.
OTBET. 1.
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IIpumep 5. Ha rpaduke mzobpakeHa 3aBUCUMOCTb KPYTSIIETO MO-
MeHTa JBUTaTeisA OT Yyncjaa 060poToB B MUHYTY. Ha ropusoHTaNIbHOM ocH
OTMEYEHO YKCI0 060POTOB B MUHYTY, Ha BEPTUKAJIbHOMN OCH — KPYTAIUM
MOMEHT B H- M.
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[Tonb3ysack rpadKOM, IIOCTABbTE B COOTBETCTBUE KAXX/OMY UHTEPBATY
gucia 060pOTOB B MUHYTY XapaKTePUCTUKY KPYTSIIEro MOMEHTA.

VIHTEPBAJIBI XAPAKTEPUCTUKU
A) 0—500 06./MuH. 1) Camblii GBICTPBIN POCT KPYTAIIETO MOMEH-
B) 1500—2000 06./MUH. Ta MpY YBEJIWYEHUH YUCIa 060POTOB.
B) 3000—4000 06./MuH. 2) KpyTaumii MOMEHT He npeBbiniaeT 20H- M
I") 4500—6000 06./MuH. Ha BCEM HHTepBaJe.

3) [Ipu yBenn4YeHUH 4ucia 060POTOB KPYTs-
MUY MOMEHT He MEHSETCS.

4) Tlpu yBenMYeHUH 4KciIa 060POTOB KPYTs-
MU MOMEHT I1a/iaeT.

B Tabiuile oA KaXKAok 6YKBOM YKaXXKUTe COOTBETCTBYIOUINI HOMEP.

A b B T
L L L I

PemEHUE. Ha sk3ameHe oTBeyaTh HA BOIMPOCH! MOXKHO, HA4aB C CAMO-
T'O MPOCTOTO s ce6s (711 KakI0TO TaKOM BOIMPOC MOXKET OBITH CBOUM).
Ho 1 mociefoBaTeNbHBIN MTOKUCK HYXKHOT'O COOTBETCTBUS JIOBOBHO OBICTPO
TIPUBOJUT K I[eJH.

Hayném c mepBO#l XapaKTepUCTUKU. POCT KpyTAIIero MOMeHTa IpPo-
HCXOJIUT TIPU POCTe 0OOPOTOB OT HYJ/A A0 ABYX C JIUIIHUM THICAY. DTUM
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3HaYeHUAM COOTBETCTBYIOT TOJNBKO MHTepBaibl A U b. Ha nHTepBae A
OZHOMY T'OPU3OHTJIbHOMY JIeJIEHUIO COOTBETCTBYET POCT MeHee 4yeM Ha
OZHO JleJieHue 110 BepTukanu. Ha narepBase b ofHOMY ropHu30HTaIbHOMY
JIeJIEHUIO COOTBETCTBYET POCT 6ojiee 4eM Ha OZHO JieJIeHUE 110 BEPTUKAIIU.
[TosTOoMy XapakTepucTuKe 1 oTBeuaeT uHTepBai b.

XapaKTepuCTHKA 2 SABIAETCS OFHOU M3 Haubosee MPOCTHIX AJIA HOUC-
Ka HY>XKHOTO COOTBETCTBMA: KPyTAIIMN MOMeHT He mpesbimaeT 20 H-m
ToBKO 1Ipu 060poTax ot 0 1o 1000. [ToaToMy XapaKTepHCTHKe 2 OTBEYaeT
UHTEpBaI A.

XapakTepucTuka 3 He CJIO)KHee NpeAblAyIel A IoucKa Hy»KHOT'0 Co-
OTBETCTBUSA: NIPU YBEIUYEHUH YUCIa 060POTOB KPYTSIIUI MOMEHT HE Me-
HSAETCS TIPU YKcyie 060POTOB OT JBYX C JHIIHUM ThIcAY 0 4000. M3 aByx
OCTaBIINXCA UHTEPBAJIOB TOJIbKO UHTEPBAJ B JIeXXKUT B yKa3aHHBIX IIpeze-
Jax. 3HAUUT, XapaKTepUCTHKe 3 OTBeYaeT MHTepBal B, a xapakTepucTu-
ke 4 — unTepBan [' (B camoM Jiesie, TONBKO Ha 3TOM MHTepBaJle HAaUHaeT-
s MaZieHre 9rcia 060pOTOB ABUTATENIA).

3anoaHUM TabIuILy:

A B B T
(2 ][ 1][3][4]

OTBET. 2134.



IToaroToBUTE/NbHBIE 3a/la4H

1. Ha rpaduke mokasaHo M3MeHEHUE TeMIIEpaTyphl BO3Ayxa Ha IMpo-
TSOKEHUU TPEX CyTOK. 1o rOpH30HTANM YKa3bIBAIOTCA JaTa U BpeMsd, 110
BepTUKaJIN — 3HaueHre TeMIlepaTyphl B rpagycax Llenbcua. Onpegennre
o rpa¢uKy HaubOJMBIIYIO TeMIIepaTypy Bosayxa 7 aBrycra. OTBeT gaiTe
B rpagycax Llembcus.
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2. Ha pucyHKe >XUPHBIMM TOYKAaMW IOKA3aHO CYTOYHOE KOJIMYECTBO
0CaJIKOB, BHITIAZIABINKX B DJmHcTe ¢ 7 1o 18 gexabps 2001 roga. [To ropusoH-
TaIu yKasbIBAIOTCA YMCIa MecsAIla, 10 BEPTUKAIHU — KOJTUYECTBO OCaZKOB,
BBIMIABIINX B COOTBETCTBYIOMINH JieHb, B MWINMeTpax. s HarIsaaHoCTU
JKUPHBIE TOYKY HA PUCYHKE COeITHEHBI IOMAaHOU TuHuel. OnpegenuTe 1mo
PHCYHKY, KaKOTO YKCJia U3 ZaHHOTO Meprojia B DJIUCTE BhIIAJI0 HaubOIb-
IIlee KOJIMYeCTBO OCAJKOB.
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3. Ha pucyHke XUPHBIMM TOYKaMHU IIOKa3aHO CYTOYHOE KOJIUYECTBO
0caZKoB, BeIagasLInx B ToMmcke ¢ 8 o 24 auBapsa 2005 roza. ITo ropuson-
TaJIV YKA3bIBAIOTCSA YHCIa MECAIA, TI0 BEPTUKAIU — KOJTUIECTBO OCAZKOB,
BBITIABIINX B COOTBETCTBYIOIIN /IeHb, B MUWIIMMeTpax. st HarmsagHOCTH
JKUPHBIE TOUYKU HA PUCYHKE COeMHEHBI IOMAaHOU TuHuel. OnpegenuTe o
PUCYHKY, KaKOro 4ucja U3 aHHOro Iepuoza B ToMcke BIlepBble BHITIAJIO
poBHO 1,5 MWILIUMETpa 0CaJKOB.
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4. Ha rpaduke nsobpakeHa 3aBUCHUMOCTb aTMOCHEPHOTO JaBIEHUS
OT BBICOTHI HaJ, ypoBHeM Mops. Ha ropusoHTajJbHON OCH OTMedYeHa BBHI-
coTa HaJ, ypoBHEM MODsA B KWJIOMeTpax, Ha BepTUKaJbHON — AaBjeHUe
B MIWUIMMETPAX PTYTHOTrO cTonba. OmpesenuTe 1o rpaduky, 4eMy paBHO
arMocdepHOe JaBeHre Ha BBICOTe 2 KM HaZl ypoBHeM Mops. OTBeT falite
B MIWUIMMETPax PTYTHOTO CTOI6A.
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5. Ha rpaduke nzobpakeHa 3aBUCUMOCTb aTMOCHEPHOTO aBIEHUS OT
BBICOTHI HaJ, ypoBHeM Mops. Ha roprnsoHTanbHOM ocy oTMedeHa BBICOTA
HaJl ypOBHEM MOPSI B KIWIOMETPAX, Ha BEPTUKAIbHON — ZlaBlIeHNEe B MILI-
JMMeTpax pTyTHoro cronba. OnpezenuTte o rpaduKy, Ha KaKOU BBICOTE
arMocdepHOe JaBieHrue paBHO 660 MIWIMMETpaM PTYTHOTro cronba. OT-
BeT aiiTe B KWJIOMeTpax.
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6. IIpu pabore doHapuka GaTapeiika TOCTEIIEHHO Pa3psKaeTcsa U Ha-
IpsoKeHHe B aleKTprudecKkol 1enu ¢doHaprka rnajaet. Ha rpaduke moka-
3aHa 3aBHCUMOCTh HAMpPsKEHUA B IIeNH OT BpeMeHH paboThl GpoHapuUKa.
Ha ropusoHTanbpHO# ocu 0TMeUeHO BpeMs paboThl GpoHapUKa B 4acax, Ha
BEPTUKAIbHOM OCH — HalpsoKeHUe B BosbTax. OpezenuTe O TpaduKy,
Ha CKOJIbKO BOJIBT YIIAET HANIPSLKEHME 3a ePBbIi 4ac paboTsl GoHApUKA.
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7. llpu pabore dpoHapuka 6aTapeiika MOCTENEHHO pa3psKaeTcsd U Ha-
IpsoKeHUe B aeKTpudeckol 1enu ¢poHapuka najgaer. Ha rpaduke noka-
3aHa 3aBHCHMOCTb HAIpPsKEHUs B IIENU OT BpeMeHU paboThl hoHapUKa.
Ha ropusoHTaIbHOM OcHU OTMeUYeHO BpeMs paboTh GoHapHKa B Yyacax, Ha
BEPTUKAJIbHOM OCH — HalpspKeHUe B BojbTax. OnpezenuTte 1o TpaduKy,
Ha CKOJIbKO BOJIBT yIafET HampsokeHue ¢ 1-To 1o 11-i yac pa6oTs! $poHa-
pHKa.
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8. Ipu pabore doHapuka GaTapeiika MOCTENEHHO Pa3psDKAETCA U Ha-
IpsoKeHUe B JIeKTpUdecKol 1enu doHapuka najgaet. Ha rpadurke nmoka-
3aHa 3aBHCHMOCTb HAIpPsKEHUs B IIENU OT BpeMeHU paboThl hoHapUKa.
Ha roprsoHTanbpHOM ocu 0TMedeHOo BpeMsA paboTh poHapHKa B yacax, Ha
BEepPTUKAJIBHOMN OcU — HalpspkeHUe B Bosibrax. OnpezenuTte 1o rpaduky,
Ha CKOJIbKO BOJIBT YIIQJET HaNpsDKeHUe 3a mepBble 28 yacoB paboTsl ¢o-
HapuKa.
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9. IIpu pabore doHapuka baTapeiika IocTelleHHO pa3pskaeTcsa U Ha-
IpsoKeHUe B aIeKTprudeckol 1enu ¢doHaprka najgaer. Ha rpaduke moka-
3aHa 3aBUCHUMOCTb HANPSXKEHUS B IIENM OT BpeMeHU paboThl hoHapUKa.
Ha ropusoHTaIbHOM ocHu OTMedYeHO BpeMs paboThl GoHapHKa B yacax, Ha
BEPTUKAJIbHOMN OCH — HalpspKeHUe B BojbTax. OpezenuTe O TpaduKy,
3a CKOJIbKO YacoB paboThl poHapuKa HampsikeHue ynazér ¢ 1,6 B 7o 1,2 B.
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10. Ha rpaduke mokazaHo U3MeHEHUEe TEMIIEPATYPHI B MPOIECCE PA30-
rpeBa [IBUraTejis IETKOBOTO aBTOMOOWIS. Ha ropU30HTaNIBHOM OCH OTMeYe-
HO BpeMsI B MUHYyTaX, [TpOLIe/Iiiee C MOMEHTA 3aIlyCKa JBUTaTels, Ha Bep-
THKaJIBHOW OCH — TeMIlepaTypa ZBurarens B rpazgycax Lenbcus. Onpese-
JIUTE TO TPadUKy, Yepes CKOIbKO MUHYT C MOMEHTA 3aIlyCKa JBUTATeNb
Harpeetcs 10 40°C.
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1. Ha rpaduke nokaszaHo M3MeHEHUEe TeMIIepaTyphl BO3Ayxa Ha IMpo-
TSXKeHUM TPEX cyToK. Ilo ropHsoHTaIMu ykasblBaloTcA JaTa U BpeMd, 110
BepTUKaJIM — 3HaYeHHe TeMIlepaTyphl B rpagycax lleabcusa. Onpezaenure
o rpaduKy HaubOMBIIYIO TeEMITepaTypy Bo3zayxa 22 ssuBaps. OTBeT galite
B rpazycax llenbcus.
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2. Ha pucyHKe XUPHBIMM TOYKAMHU ITOKa3aHO CYTOYHOE KOJMUYECTBO
0CaZIKOB, BhIMaZaBKX B SIKyTcKe ¢ 18 mo 29 okTsa6ps 1986 roza. I1o ropu-
30HTaJIM YKa3bIBaIOTCA YKCIa MecsAlla, I0 BePTUKaIU — KOJTUYECTBO OCal-
KOB, BBHITIABIIUX B COOTBETCTBYIOIIUM /IeHb, B MIWITUMeTpax. Jljid Harsaz-
HOCTH KUPHBIE TOYKY HA PUCYHKE COeITMHEHBI IOMaHOU TuHuen. Omnpese-
JIUTE TI0 PUCYHKY, KaKOTO YMCJIa U3 JAHHOTO MeproZia B SIKyTCKe BBIMAIO
HauOoJIbIIee KOTUIECTBO OCAZKOB.
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3. Ha pucyHke >XUPHBIMM TOYKaMU IIOKa3aHO CYyTOYHOE KOJIMYEeCTBO
0CaJIKOB, BHITIAZIABINKX B DJmHcTe ¢ 7 1o 18 gexabps 2001 roga. [1o ropusoH-
TaJIV YKA3bIBAIOTCS YMCIA MECATIA, TI0 BEPTUKAIU — KOJTUYECTBO OCAZKOB,
BBITIABIINX B COOTBETCTBYIOIINI ZIeHb, B MUWIINMeTpax. st HarmsagHOCTH
JKUPHBIE TOYKU HA PUCYHKE COEJMHEHBI JIOMaHOU JuHMel. Onpezaenure
II0 PUCYHKY, KaKOro yucja U3 JaHHOTO Mepuo/ia B JJIKUCTe BbIAIo0 POBHO
1,5 MwuInMeTpa 0caKoB.
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4. Ha rpaduke nsobpakeHa 3aBUCHUMOCTb aTMOCHEPHOTO JaBIEeHUS
OT BBICOTHI HaZl ypoBHeM Mops. Ha ropnsoHTasbHOU ocu OTMeueHa BbI-
COTa HaJ| YypOBHEM MOps B KWIOMeTpax, Ha BepTUKaJIbHOM — /jaBieHue
B MIWLIMMETPaxX PTYTHOTO cTon6a. Onpesenute o rpaduky, 4eMy paBHO
arMocdepHOe JaBjeHye Ha BeIcOTe 1 KM HaZ ypoBHeM Mops. OTBeT gaiTe
B MIWUIIMETpax PTYTHOTO CTOI0A.
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5. Ha rpaduxe nsobparkeHa 3aBHCUMOCTb aTMOC(epHOTo JaBIeHHs OT
BBICOTHI HaJ| ypoBHeM Mops. Ha ropusoHTanbHOM ocH oTMedeHa BBICOTA
HaJl ypOBHEM MOPSI B KWJIOMETPAaX, Ha BEPTUKAIbHON — JlaBlIeHNEe B MILI-
JMMeTpax PTyTHOro cronba. OnpezenuTe 1o rpaduKy, Ha KaKOU BHICOTE
arMocdepHoOe ZaBieHre paBHO 780 MIWIMMeETpaM PTYTHOro cronba. OT-
BeT JaiiTe B KWJIOMeTpax.
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6. [Ipu pabore GpoHapuka HaTapeiika IOCTENIEHHO pa3psHKaeTcsa U Ha-
IpsUKeHUe B JIeKTpUYecKol Ienu doHapuka najgaet. Ha rpaduke nmoka-
3aHa 3aBHCHMOCTb HAIpPsKeHUs B IIENH OT BpeMeHU paboThl hoHapUKa.
Ha ropusoHTaIbHOM ocHu OTMeUYeHO BpeMs paboThl GoHapHKa B Yyacax, Ha
BEepTUKAJIBHOMN ocU — HalpspkeHUe B Bosibrax. OnpezenuTte 1o rpaduky,
Ha CKOJIbKO BOJIBT YIAJET HaUpsuKeHUe 3a nepBrle 11 yacoB paboTsl do-
HapuKa.
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7. [Ipu pabore doHapuKa GaTapeiika IIOCTENIEHHO paspsuKaeTcs U Ha-
IIpsDKeHMe B aleKTpudeckol nenu ¢poHapuka nagaer. Ha rpaduke mokasa-
Ha 3aBHUCHMOCTb HANpsDKEHUS B LENH OT BpeMeHU paboThl ¢poHapuka. Ha
TOPU30HTAIBHON OCH OTMeUYeHO BpeMsi paboThl GOHApHKa B Yacax, Ha Bep-
TUKaJIbHON OCH — HampsiKeHUe B BosibTax. OnpezenuTe 1o rpaduky, Ha
CKOJIBKO BOJIBT YHZIET HaNpsDKeHuUe ¢ 1-ro mo 6-i yac paboTel poHapUKa.
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8. IIpu pabore doHapuka GaTapeiika TOCTEIIEHHO Pa3psKaeTcsa U Ha-
IpsUKeHUe B AEKTpUYecKol Ienu ¢doHapuka najaet. Ha rpaduke moka-
3aHa 3aBUCHUMOCTb HANpPXKEHUA B IIENM OT BpeMeHU paboThl hoHapUKa.
Ha ropusoHTanbpHO# ocu 0TMeYeHO BpeMs paboThl GpoHapUKa B yacax, Ha
BEePTUKAJIBHOMN OCU — HalpspkeHUe B Bosibrax. OmpezenuTe 10 rpaduKy,
Ha CKOJIbKO BOJIBT YIaZIET HANPsDKEHUE 3a MepBble 54 yaca paboTsl $poHa-
puKa.
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9. IIpu pabore dpoHapuka HaTapeiika IOCTENIEHHO pa3psHKaeTCsA U Ha-
IpsoKeHUe B aeKTpudeckol 1enu ¢doHapuka najgaer. Ha rpaduke noka-
3aHa 3aBHCHMOCTb HAIpPsKEHUs B IIENU OT BpeMeHU paboThl hoHapUKa.
Ha ropusoHTaIbHOM OcHU OTMeUYeHO BpeMs paboTh GoHapHKa B Yyacax, Ha
BEPTUKAJIbHOM OCH — HalpspKeHUe B BojbTax. OnpezenuTte 1o TpaduKy,
3a CKOJIBKO 4acoB paboThl GoHapHKa HanpskeHue ynazér ¢ 1,4 B 1o 1,2 B.
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10. Ha rpaduke mokazaHo u3MeHEeHUEe TEMIIEPATYPHI B MPOIECCE PA30-
rpeBa ZIBUraTejis IETKOBOTO aBTOMOOWIS. Ha rOpU30HTANIBHON OCH OTMeYe-
HO BpeMs B MHMHYyTaX, MMpOIIe/Iliee C MOMEHTA 3aITyCKa JABUTaTels, Ha Bep-
THKaJIBHOW OCH — TeMIlepaTypa ABuUraTess B rpagycax Lembcusa. Onpese-
qmTe 1o rpaduKy, Yepes CKOJIbKO MUHYT C MOMEHTA 3aIycKa JBUTaTelh
Harpeetcs g0 80°C.
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KpaTkue MeTogu4YeCcKre peKOMeHAAIUuH

3azanue 6 OI'D 1o MaTeMaTHKe TIPeACTaBIsAeT COO0 HECI0KHOe pa-
IMOHAJILHOE YpaBHeHNE — JIMHENHOe WM KBaJpaTHOe U0 CBOJAIIeeCs
B OZIHO-IBa ZIEHCTBUA K OAHOMY W3 HHMX II€JIo€ WIU ApOOHO-THHENHOe
ypaBHeHMe. KBazipaTHble ypaBHEHUs IpeACTaBIe€Hbl B OTKPHITOM OaHke
OI'> mo maTeMaTWKe BCEMU TUIIAMH: HEMOJHBIE (C HYJEBBIM BTOPBIM
WIN TPEThUM KO3PPUIIMEHTOM) U MONHbIe (IIPUBEJEHHBIE U HENPUBEAEH-
Hble). JIisi TOro YTOOBI YCIIEINTHO CIIPAaBUThCA C MOJOOHBIM 33ZlaHUEM Ha
OT'3, Z0CTaTOYHO YMETh pellaTh JUHEHHbIE U KBaZpaTHBIE YpaBHEHUS,
MTOMHUTb TPaBWIO IEepeHOca CIaraeMoT0 U3 OAHON YacTH ypaBHEHUS
B ZIpyTyio (3HaK 3TOTO CJIaraeMoro MeHseTCsS Ha MPOTHUBOIOJIOXKHBIN),
obyazaTh onpefeéHHBIMU BEIYMCIUTENbHBIMU HaBBIKAMH, CBI3aHHBIMU
¢ apubMeTUIECKUMU AeHUCTBUAMU Ha/, IeJbIMU YUCIaMU U JPOOAMHU.

IIpumep 1. Pemnre ypaBHeHME gx = 8%.

PEmEHUE. CHavasa o6paTuM Apo6b B IPAaBOM YacTH YpaBHEHUS B He-

L o4_76 4
MIpaBUWIbHYIO: 85 =3 Pazzenum obe 4acTy ypaBHEHUA HA YUCIO 9 ITo-
76 4 76 9 .
Ty9HUM X = 5~ i g, OTKYAA X = "5~ * 7, ¥, 3HAYUT, X = 19.
OTBET. 19.
PemteHuie KBaZipaTHBIX YpaBHEHUH ax’+bx+c=0 (a # 0) 0OBIYHO
OCHOBHIBaeTcs Ha popmyie

—b++/b%—4ac
= 2a
KOpHe# KBaJpaTHOTO ypaBHeHusA. HalmoMHuM, 4To BhIpaxkeHue b’ — 4ac
Ha3bIBAeTCs AVUCKPUMUHAHTOM KBaJpaTHOT'O YPaBHEHU U 0O03HAYAETCS
6ykBoi1 D. MoXXeT Takke NMPUMEHATbCS GOpMysa A YETHOTO BTOPOTO
ko3¢ uIIMeHTa: ecau b — 4ETHOE YHUCIIO, T. €. b =2b;, TO

—2b, + 1/4b? — 4ac —2b, +24/b% —ac
x = 5 , OTKyAa X = ———( ——,
T.e
b b2
b+ y/b] —ac 3+y(3) —a
X=————, wm x= A .

IIpumep 2. Pemure ypaBHeHue 2x2 — 17x — 9 =0. Ecu ypaBHeHuMe
vMeeT 6oJsiee OZHOTO KOPHS, B OTBETE 3aMUIINTe MEHBITNH M3 KOPHEH.
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PEMIEHUE. BrlunciuMm ,ZII/ICKpI/IMI/IHaHT ypaBHeHI/IH:
D=(-17)?>-4-2-(-9) = 361.

B popmysie KopHel KBagpaTHOTO YpaBHEHHsS MeHbIIeMY KOPHIO COOTBET-

CTBYET 3HaK «MHUHYC» II€peJ KBaJZpaTHbIM KOPHEM M3 AWCKPpHMHWHAHTA.

17-+361 _17-19
4 4

3HAYUT, UICKOMBIA KOPEHb X =
OTtBET. —0,5.
IIycTh JaHO KBaZipaTHOE ypaBHeHHe ax? + bx + ¢ =0, KOpHAMH KOTO-
POTro ABJIAIOTCS YUCIA X1 U X,. Torga crpaBeuBel GopMyssl Buera:

, OTKyza x =—0,5.

x1+X2 = —

>

b

a
_c

X1X2 = 4

Oty GopMysBl OOBIYHO MCHONB3YIOTCA IPUMEHUTENTBHO K IPHUBEAEHHOMY
KBa/[paTHOMY ypPaBHEHMIO, T.€. K YPaBHEHUIO, CTapuInii K03 UIueHT
JieBoli yacTu Kotoporo paBeH 1. Tem He MeHee, GopMysbl Bueta MOXKHO
WICIIOJIb30BaTh U /ISl BRIYMCIIEHNS KOPHEH HEMPUBEAEHHOTO KBAZ[PATHOTO
ypaBHeHUs. Ecii yMHOXKUTH 00€e 9acTH TIepBOTO YPaBHEHUs CUCTEMBI

xl+X2 = —

>

b
a

X1Xg =

Ha a, a 06e 9acTH BTOPOTO YPaBHEHMS Ha a2, MOIYYMM CHUCTEMY, KOTOPYIO

MOXKHO 3amnucaThb TakK:

(axy) + (axy) = —b,
(ax;)(axy) = ac.

Takum o6pa3oM, eciu HaliTH JBa YUCIIA, IPOU3BEJEHNE KOTOPHIX PABHO
ac, a cymMa paBHa —b, To 3T0 GyAyT YMCIa aX; U AX,, IOCIE Yero ocTa-
HeTCA KaXJoe U3 Hal/[eHHBIX 4Mces pasZiefuTh Ha d U IOMYYUTh KOPHU
JlaHHOTO ypaBHeHU. [Ipy ompeieléHHOM HaBbIKE TaKUe BEIYUCIEHN JIEeT-
KO IIPOBOZSITCS YCTHO: Ha «POJIb» AX; U AX, IPETEHAYIOT AeTUTENN YHCIa
ac, v, mepebupas «Io BO3pacTaHUIO» BO3MOXKHBIE ZEIUTENIN STOrO YKcia
(HayMHasA C MPOCTEHIIero — eANHUIIEI), MOXKHO JOBOJIBHO OBICTPO IIOJIY-
YUTH OTBeET.

Ipumep 3. Pemure ypasHeHue 9x* — 73x + 8 = 0. Eciu ypaBHeHuUe
vMeeT 6oslee OZHOTO KOPHSA, B OTBETE 3aIUIINTe GONBUINI M3 KOPHEH.
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PemeHuE. HaligéMm cHavuasna ABa yucia, IpousBesieHre KOTOPhIX paBHO
9-8=72, acymMa paBHa 73. ¥Y>xe IpoCTeHIINi eJuTelb yricia 72 M03Bo-

JIfIeT MOJIy4YuTh OTBeT: 1-72=72, 1+ 72=73. OcTanock pasfeauTb Hali-

1 72
JeHHbIe YyKcaa Ha 9 u IIOJTY9YUTb KOPHU JaHHOTO YPAaBHEHUA: 6 u ? =8.

OTBET. 8.

IIpumep 4. Pemure ypaBHeHue 4x? — 15x + 9 = 0. Eciu ypaBHeHuMe
vMeeT 6osiee OZHOTO KOPHSA, B OTBETE 3aMUIINTe MEHBITNH 13 KOPHEH.

PemEeHKE. CHavyala HaliZiéM JBa 4yuciIa, IpousBe/ileHre KOTOPhIX paB-
HO 4-9 =236, a cymma paBHa 15. [lepebupas mapel genurtesneil unciaa 36
«II0 BO3pacTaHUlo» MeHblero geaurens (1 u 36, 2 u 18, 3 u 12), yxe Ha
TpeTbeM Ilare HaXoAUM MCKOMBIE YKCJia, CyMMa KOTOpBIX paBHa 15: aTo 3
I/I 12. PaS,lIeJ'II/IB KaXJ0e U3 HUX Ha 4, IoJly4YuM KODHH AaHHOTO YpaBHEeHUA:
Z=0,75u -~ =3.

OTBET. 0,75.

IIpumep 5. Pemmre ypaBHeHue 6x> + 5x — 4 = 0. Eciu ypaBHeHuUe
vMeeT 6osiee OZHOTO KOPHSA, B OTBETE 3aIUIINTe GONBUINI 13 KOPHEH.

PEMEHUE. /I BBIYMCIEHUA KOPHel ypaBHEHMA HaWAEM JBa 4uCIa,
IIpousBeZileHre KOTOPHIX paBHO 6 - (—4) = —24, a cymmMma pasHa —5. Io-
CKOJIbKY IIpOM3BeZleHHe [BYX 3THX 4HCeJ OTPHUIaTeIbHO, OZHO U3 HUX
ABJIAETCA MOJIOKUTEIbHBIM, Jpyroe — OoTpullaTelbHbIM. CyMMa 3THX UH-
CeJ TaKXKe OTPUILIATeTbHA, TO3TOMY MEHBIINH AeTUTeNnb Jucia 24 6yaem
6paTh CO 3HAKOM «IUTIOC», @ OOJIBINUM — CO 3HAKOM «MHHYyC»: 1 U —24,
2 u —12, ... Ha TpeTbeM Iare Iosy4aeM /JBa 4YucjIa, CyMMa KOTOPBIX

paBHa —5: 3TO0 3 U —8. Pasz[eJmB KaKJ0€e M3 OTUX 4YKces Ha 6, HaWgéM

8 4
KODHHU /IJaHHOT'O ypaBHeHusA: > =0,5 u -3

3

OTBET. 0,5.

Jlnst pellieHUst TIPOCTEMUINX APOOHO-PAIlMOHANBHBIX YpaBHEHUH /0-
CTAaTOYHO YMEThb BBIMTOJMHATH JEUCTBUSA C airebpandecKUMH JpoOSMHU.
OfHY Y3 TaKUX ypaBHEHWH IOCie HECTOXKHBIX Mpeobpa3oBaHUM CBO-
JATCSA K JIMHEWHBIM, Apyrue — K KBaZpaTHbHIM. OTMETHUM, YTO APOOHO-
paloHa/bHbIe YpaBHEHUS, CBOAUMbIE K KBaZ[paTHBIM, OTHOCATCS K 6ostee
CJIOXKHBIM U B OaHKe 3aJa4 3aZaHus 6 He IIpe/iCTaBJIeHBbI.

ITpumep 6. Pemute ypaBHeHUe ? =2.

PENIEHUE. 3aMeTUM, YTO X 7 —2. YMHOXUB 06e 4acTH ypaBHeHUA Ha
x4+ 2, monyunm x —5=2(x+2), otkyzma x —5=2x+4, u x=—-9.
OTBET. —9.



IToaroroBuUTE/IbHBIE 3aa4U

1. Hatizure KopeHb ypaBHeHUA 6x + 1 = —4x.
2. Hatigute kopeHb ypaBHeHUA —4 + 7x =8x + 1.
3. Haiigure kopeHb ypaBHeHUA 5(x +9) = —8.

o X 11
4. Haiijyte KOpeHb YpaBHEHUA X — =3
5. Halizute KOopeHb YpaBHEHUA —— = _L2
- Dang PEHE ¥P x+5  5°

6. Pemmute ypaBHeHue (x + 2)(—x + 6) = 0. Eciu ypaBHEHWe MMeeT
6oJiee OZIHOTO KOPHS, B OTBETE 3aIUIINTE MEHBIINI U3 KOpHEH.

7. Pemute ypaBHeHue 3x2 + 18x = 0. Ecu ypaBHeHHe MMeeT Gosee
OJTHOT'O KOPH#, B OTBETE 3alUIINTEe MEHbUINN U3 KOPHEH.

8. Pemmute ypaBHeHue x>+ 18 = 9x. Ec/iu ypaBHeHMe uMeeT 6oee of-
HOI'O KOPHf, B OTBeTe 3allUIINTe MEeHbIINY U3 KOpHeH.

9. Pemmute ypasHeHue 2x> — 3x + 1 =0. Ecu ypaBHeHUe nMeeT Gosee
OJTHOT'O KOPH#, B OTBETE 3alIUIINTEe MEHbUININ U3 KOPHEH.

10. Pemmre ypaBHenue 2x% + 5x — 7 =0. Ecm ypaBHeHue umeeT 60-
Jiee OHOT'O KODHA, B OTBeTe 3alMUINTEe MEeHbIINY U3 KOpHEH.



3auéTHbIe 3asa4u

1. Hatizure KopeHb ypaBHeHUA —4x — 9 = 6x.
2. Haiizute kopeHb ypaBHeHUs 2+ 3x=—7x — 5.
3. Haiizute KopeHb ypaBHeHUs 5(x +4) =—9.

o X 55
4. HaliiuTe KOpeHb YpaBHEHUA X — 2= 12
5. HalizuTe KopeHb YpaBHEHUA — 5 = — 3
: A p yP x+8~ 4°

6. Pemute ypaBHeHue (x 4 20)(—x + 10) =0. Eciiu ypaBHeHUE UMeeT
6osiee OZIHOTO KOPHsA, B OTBETE 3aMUIINTE OONbITNI U3 KOPHEMH.

7. PemuTe ypaBHeHue 4x> — 20x = 0. Eciu ypaBHeHHe UMeeT 6ojee
OZIHOTO KODH#, B OTBETE 3aMHIINTE GOIBIINI U3 KOPHEM.

8. Pemute ypaBHeHue x2 + 3x = 10. Ec/iu ypaBHeHHe uMeeT 6oee of-
HOTO KOPHSI, B OTBETE 3aIHUIINUTE OOMBININIA U3 KOPHEH.

9. Pemute ypaBHeHUe 5x2 + 4x — 1 =0. Eciu ypaBHeHMe uMeeT Gosee
OZTHOT'O KODHs, B OTBETE 3aMUIINTE OOIBITNN U3 KOPHEH.

10. Pemmrte ypaBHenue 5x* + 8x + 3 =0. Ecm ypaBHeHue umeet 60-
Jiee OZIHOTO KOPHS, B OTBETE 3aIMUINNTE OOMBIINH 13 KOPHE.
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KpaTkue MeToguYecKre peKOMeHAAIUuH

3azanne 7 OI'D mo MaTeMaTHKe IpeACTaBIieT cOOOM HeCTIOXKHYIO
aprudpMeTHIECKYIO TEKCTOBYIO 3a/lauy Ha MPOIIEHTHI, OTHOIIEHUS BETUINH
WY IPOU3BOANTETHHOCTD. J[JIs1 peleHust 3TUX TPaKTUKO-OPUEHTUPOBAH-
HBIX 33/Ja4 JOCTAaTOYHO yMEThb BBIMOJMHATH apuMeTHYecKue JeHCTBUS
C IeJBIMUA YUCJIaMUA U APO6SAMU (BBIMUCIEHUS IO JEHCTBUAM), AeIeHue
C OCTaTKOM U TIOCJEyIolllee OKPYIJIEHHe C HeJOCTATKOM WU M36BITKOM
U T.1. B Takux 3aziauax KejaTeNbHO JIeNaTh IPOBEPKY, B TOM YHCIE
Y Ha 3/IpaBBI CMBICJ — C TIOMOII[bIO TIPUKUIKA U OIeHKU. B HEKOTOPBIX
CTy4dasx, KorZia pedb UAET 0 HeGOMbIINUX YUCIaX, OTBET MOXKHO TOIYUUTh
¥ C TTOMOIIbIO 0OBIYHOTO Tepebopa. 3HAUUTENHHYIO YacTb 3aJaHUil OT-
KpbiToro 6anka OI'D Ha 5TOH MO3UIMK B BapHaHTaX dK3aMeHaI[MOHHBIX
paboT cOCTaBISAIOT UMEHHO 3a/lau¥ Ha IPOIIEHTHI.

TpyAHOCTH, KOTOpbIE BBI3BIBAIOT y MHOTHUX YYAIIUXCS Jake HeCJIOX-
HbIe 33/]a4YM Ha MPOIEHTHI, OOBIYHO BO MHOTOM OOYC/IIOBJIEHBI JOCTATOYHO
¢$bopMaTbHBIM MOAXOAOM K MU3JIOKEHUIO TEMBL. A BeJb I PEIleHUs MOaB-
JITFOIIEro GONBINMHCTBA 33/ja4 Ha MPOLEHTHI JOCTATOYHO TIOHUMATb, YTO
MIPOIIEHT — 3TO MPOCTO OFHAa COTasdA YacTbh YMCJIA, U HAYYUTHCA «II€PeBO-
IUTb» YCIOBUE 33Ja4 Ha SI3bIK JIECATUYHBIX Apobeii, a mociie eé pere-
HUS JeJlaTh OOpaTHHIN «IIepeBof». Tak, HAlpUMep, €CIM TOBap CTOWI d
py6sieii, a TOTOM €ro IieHa BhIpOC/Ia, HampuMmep, Ha 7, 17 wiu 27 mpo-
LIeHTOB, 3TO O3HayaeT, YTO /I HaXOX/JEeHUsA HOBOU I[eHbl Hy)KHO YUCJIO
a YBEJIMYUTh COOTBETCTBEHHO Ha 7, 17 wiu 27 cotbix. Ilonyyum 1,07a,
1,17a, 1,27a cooTBeTCcTBeHHO. Ecu ke IleHa yMeHbIIWIach Ha 7, 17 win
27 TIPOIIEHTOB, 3TO O3HAYAET, YTO /IS HAXOXKAEHUS HOBOU IIEHBI HYKHO
YKCJIO d YMEHBIIUTh COOTBETCTBEHHO Ha 7, 17 win 27 coThix. [Tomyunm
0,93a, 0,83a, 0,73a cOOTBETCTBEHHO.

Tak Kak IPOIIEHT — 3TO COTas YacTh YKCJIA, AJIsI TOTO YTOOB! HaiiTul k %
OT YHCJIA d, AOCTATOYHO YMHOXKUTH YUCJIO a Ha k coThIX. [Tomydaum

q- K — ak
100 ~— 100°
ITpumep 1. Hatizure 30% oT 77 xunorpamMmoB. OTBeT JaiiTe B KUIO-

rpaMmax.
PEmEHUE. 30% AaHHOM BeJWYUHBI — 3TO TPUZAIATH COTHIX (T.e. TpuU
JlecATeIX) 3ToM BenuuuHbl. [loatomy 30% oT 77 KWJIOTPaMMOB— 3TO
0,3-77=23,1 xr.
OTBET. 23,1.
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[TonpobyeM OTBETHUTH Ha CIEAYIOIINI BOIIPOC: Ha CKOJIBKO MPOIIEHTOB
ToBap b IOpoKe TOBapa a, eCcJIv TOBap da Jeliepye ToBapa b Ha 80 %? Ka-
JKeTcs1, oTBeT oueBHeH: Ha 80 %. Ho aTo He Tak. B camom gene, a=0,2b =

= %b, 3HauuT, b = 5a. Takum obpasom, b Gonbliie a Ha 4a, T.e. b gopoxe

a Ha 400 %. DTOT «ImapafoKc» OOBACHAETCS MPOCTO: B OZHOM CJIydae MBI
BBIpAKaeM a B MPOLIEHTax OT b, B APYTOM ciiyuae — b B IPOIIEHTAaX OT d.

IIpumep 2. Hasor Ha AoxoAbl cocTaBifeT 13 % oT 3apaGOTHOM ILIATHL.
[Nocre yaep:kanus Hamora Ha goxozbl Oner ViBaHoBu4 nomy4amt 26 100 py6-
neii. CKosbKo py6Jieli cocTapiser 3apaboTHas 1wiata Onera ViBaHoBHYa?

PEmEHUE. O603HaunM 3apaboTHyro Iwiaty Omera lBaHoBHuYa OyK-
BOH 3, a ero MOMy4Ky IIOCIe yAepaHus Hanora— Oyksoii I1. Hasor
coctasifaeT 13 %, moaromy II mensme 3 Ha 13 coTbix, T.e. [I=0,87-3.
[To ycnoButo IT=26100. 3nauurt, 0,87 -3 =26 100, oTkyza

26100

3= 0,87

= 30000 py6ieii.

OTtBET. 30 000.

OTmeTuM elé ciefyromee. IlociesoBaTenbHOE yBeIUYEHNE BelUYU-
HBbl Ha HEKOTOPOE€ YKCJIO IIPOLIEHTOB, a 3aTeM YMEHbIeHHe pe3ysbTraTa
Ha TO ’Ke YMCJIO IIPOIIEHTOB He IPUBOAUT K HayaJbHON BeJUYWHE: Belb
BTOpOE ZielicTBHEe MBI COBEpIIaeM yiKe ¢ Apyrod BendnHoM. To ke camoe
MOXKHO CKa3aTh ¥ 06 06paTHO IT0C/Iej0BaTeNbHOCTH JelicTBuil. IHTepec-
HO, YTO B JIIOOOM C/Iydae MbI IOJYYUM B UTOT'€ BEIMYUHY, MEHBIIYIO Ha-
yasbHOU. HanpuMep, yBennuus a Ha 10 %, nonyuum 1,1a. YMeHbIIUB II0O-
JlydeHHyI0 BeqinuuHy Ha 10 %, monydum 0,9 -1,1a = 0,99a — nosnyueHHaA
BeJIMYMHA MeHbllle HadaiabHOU Ha 1%. [Ipu aToM nopsAfok AelicTBU He
WTpaeT POJu: €CJIU CHavaaa yMeHbIIUTh a Ha 10 %, a 3aTeM pe3ysbTar yBe-
andnTh Ha 10%, momyyum 1,1 - 0,9a = 0,99a — Ty ke camMyro BeJUYUHY.
B ob11eM ciydae Ipy YBEIUYEHUU BEJIUYUHEL d Ha k %, TIOJyYUM BETUYU-

100

_ kY k. _ k.
az_al(l_loo)_a(1+1oo)(1 100)’

- k)
T. €. az—a(l— (m) )<a.

IIpumep 3. B utone ToBap cromn 60 000 pybieii. B ceHTsA6pe LeHy Ha
TOBap CHUM3WIM Ha 8%, a B Jekabpe mogHsu Ha 7 %. CKoOIbKO py6ieit
CTOWJI TOBap IOCJIe TOBBIIIEHUS IIeHHI B ZieKkabpe?

PEIIEHUE. CTOMMOCTB TOBapa B CEHTS0pe YMEeHBUTIIAChH Ha 8 COTHIX 110
CPaBHEHMUIO C HMIOJEM, T.e. coctaBmia 0,92 - 60000 = 55200 pybieii. ITo-

Hy a; =a (1 + L) . Ecint ke Temeph yMEeHBIIUTE a; Ha k %, MOIydIuM
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JIydeHHas CTOMMOCTD YBEJUYMIACH B ZieKabpe Ha 7 COTHIX, T. €. COCTaBIIA
1,07 -55200 =59 064 py6ss.

OTBET. 59 064.

ITIpumep 4. Cemb pybaek gopoxke KypTkH Ha 5%. Ha ckombko mpo-
I[EHTOB IIeCTh pyballek JeleBie KypTKu?

PEmEHUE. O603HaYMM GYKBOM P CTOMMOCTb OAHOI pybamiku, a Oyk-
Bo¥ K — cToumocTb KypTkH. V3 ycioBusa 3agaqu ciegyet, yto 7P =1,05K,

oTKyza P = 1’075K =0,15K. CnepoBarenbHo, 6P =6-0,15K = 0,9K. 3Ha-
YUT, CTOUMOCTb IIECTH pyballleK MeHbIIE CTOMMOCTH KypPTKH Ha OJHY Je-
CATYIO, WIU IECATH COTHIX, T. €. IECTh pyDallex Jgeliesie KypTku Ha 10 %.

OTBET. 10.

O6paTuM BHUMaHUE Ha TO, YTO [IPU U3JI0KEHHOM MOAXOZE K PELIeHUIO
3a/,a4 Ha IIPOLIEHTHI He HY>KHO 3allOMUHATh HUKAKUX IIPaBWI, COCTABIATb
IIPONOPLMH U T. Il. — BCE PellleHUs CBOAATCA K JeUCTBUAM C eCATUYHBIMU
ZIpOOAMHU.

B HeKOTOPBIX CIIydasax, ecau He 3a/laHa Kakas TO BeJInYrHa, HallpuMep
CTOMMOCTb TOBapa, €€ MOXKHO CYUTATh PABHOH JIIO60MY yZI0OGHOMY /IS pe-
LIEHUA 3aJa4u YUCITY.

IIpumep 5. Bo Bpemsa pacnpozaxu VIrops Kynui naTh OAMHAKOBBIX I10
neHe ¢yrbonok co ckuakoit 30%. CkoapKo Takux GyTOOIOK OH MOT OBI
KyIIUTh Ha Ty e CyMMYy, eciu GBI ckuzka cocraBmia 50 %?

PEMEHUE. ByzieM caurath, 9To 10 pacnpogaxu ¢yroonka crowia 100 7. e.
(zenexHbIx eanHuUI). Torza ctouMocTb GyTOOIKY co cKuzaKoi 30 % GyzeT
paBHa 70 g.e. 3Hauyut, Vropp mOTpaTWI Ha HOKYNKY HATH (YTOOIOK
5-70=350 g.e. Ecmu ckuaka coctaBuT 50%, TO cTOMMOCTb HyTOOMKM
6yzer paBHa 50 g.e. u Ha 350 g.e. MoxkHO Gyzer KymuTh 350 : 50 =
=7 dyTbONIOK.

OTBET. 7.

Cpeznu npaxkTudeckux apudMerndeckux 3azad OI'D mo mareMaTuke
BCTPeYaloTcA U 3a,a4U Ha YacTU U JOJHU.

ITpumep 6. Ha nrunedabprke pasBoAAT Kyp U YTOK, IPUYEM YKCIO
VTOK OTHOCHUTCA K YUCTy Kyp Kak 3 : 8. CKOIbKO YTOK Ha mTuiiedpabprke,
ecy oblIlee YMCIO TITUI] HA Hel paBHOo 12 100?

PEIEHME. [IycTh 4MCI0 YTOK PaBHO 3X, TOIZA U3 YCIOBUA 3a/a4u Cile-
JyeT, 9YTO YHUCJIO Kyp PaBHO 8X, MO3TOMY BCero ITHUI] Ha nTuniedpabpuke —
11x. 3Hauur,

11x =12100, orkyza x = 1100, a 3x = 3300.

OTBET. 3300.
PazymeeTcs, MOA0OHbBIE 3aJa4l MO)XHO pelllaTh, He Mpruberas K cocTaB-
JIEHWIO ypaBHeHMs. B caMoM fiesie, M3 yCJIOBUA PAcCMOTPEHHOM 3ajaduu
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cIeayeT, YTO YTKU COCTaB/JIAIOT TPU YaCTH OT YHC/Ia BCEX IITUILL, a Kypbl —
BOCEMb ‘IaCTefI, T. €. KOJIMYECTBO BCEX IITUIL MOXXHO pa3Z€JINTb Ha OAWH-

o 3
HaZlaTh YacTel. 3HAYUT, YUCIO0 YTOK paBHO 77 OT YMCJIa BCEX IITUL], T. €.

3 11
PaBHO 77 - 12100=23300.

[Tocnennss rpymna 3ajaHuil oTkpeiToro 6anka EI'D 7151 3T0# mo3unuu
B BapHaHTe 9K3aMeHaI[MOHHOM PabOTHI CBA3aHa C IPOU3BOAUTENBHOCTHIO.

IMpumep 7. IlpuHTep mevyaTaeT 3 cTpaHULE 3a 8 ceKyHZ. CKOJIBKO
CTpaHUI] HalleyaTaeT IIPUHTED 3a 6 MUHYT?

PEMEHUE. 6 MUHYT — 3T0 6 - 60 =360 cexyHn/. [Tockonbky 360 : 8 =45,
3a 6 MUHYT IIpUHTep HameuaTtaeT 45 -3 =135 cTpaHull.

OTBET. 135.



IToaroToBHUTE/BHBIE 3a/la4YH

1. IlpuHTep nevyaTaeT OfHY CTPaHUIy 3a 5 ceKyH[. CKOJIBbKO CTpaHUL]
MOXXHO HalleyaTaTb Ha 3TOM IIpUHTepe 3a 6,5 MUHYT?

2. IInomazp 3eMesb KPECTbAHCKOI'O X03AHCTBa, OTBeAEHHAA 1107 II0-
CaZiKy CeJbCKOXO3AMCTBEHHBIX KY/IbTYp, COCTaB/IAEeT 42 reKTapa U pacipe-
JileJieHa MeX/y 3€PHOBBIMU U TeXHUYECKUMHU KyJIbTypaMU B OTHOLIEHUU
3 :4. CKOJIbKO I'eKTapOB 3aHUMAlOT 3€PHOBBIE KYJIbTYPbI?

3. Ilocse yIleHKY TejeBU30pa ero HoBad LieHa cocTaBwia 0,52 crapoit
IleHbl. Ha CKOJBKO IIPOIIEHTOB YMEHBIIWIACh LIeHA TelIeBU30pa B pe3yilb-
TaTe YL eHKU?

4. Jinsg mpuroToBieHUs YalHOU CMecu CMeIlIuBaoT UHANNCKUN U 11eli-
JIOHCKUH 4yail B oTHouleHuu 9 : 11. CKOMBbKO MPOIIEHTOB 3TOM cMecu co-
CTaBJIAeT LeHIOHCKUN yaii?

5. CpezHull Bec MajbuMKOB TOI'O XKe Bo3pacTa, uyTo U loma, paBeH
66 kr. Bec I'omu cocrasngeT 120 % cpegHero Beca. CKOIBKO KWJIOTPaMMOB
BecuT loma?

6. bauk HauucageT Ha cuéT 11 % rozoBeiX. BKIagYMK MOMOXKIWI Ha CYET
1500 pyb6ueii. Ckonbko pybieit 6yzeT Ha 3TOM cuéTe depe3 T'of, €CJIU HU-
KaKUX oIlepaluii, KkpoMe HauKlCIeHNUA IIPOLIEHTOB, CO CYETOM IIPOBOAUTHCH
He 6yzeT?

7. B Havase roza ynciao aboHeHTOB TenedOHHOM KOMIaHUH «BocTok»
cocTanJsiyio 800 ThICAY YesloBeK, a B KOHIIe rogia ux crajo 880 Tricay yesio-
Bek. Ha CKOJIbKO IPOIIEHTOB YBEIUYMIOCH 3a IO, YUC/I0 aOOHEHTOB 3TOM
KOMIIaHUWU?

8. lMocTynuBIINi B IPOAAXY B deBpase MOOWIBHEBIN TeledOH CTOWT
1800 pyb6ueii. B utone oH ctan crouth 1530 py6seii. Ha ckombko mpo-
LIEeHTOB CHU3WJIACh IleHa Ha MOOWIbHBIN TenedoH B epuoz ¢ GpeBpass mo
HIOHB?

9. CToMMOCTb Tpoe3Za B 3JIEKTPOIOe3Zie cocTapisieT 198 pybiei.
[IkompHUKAM mpefocTaBisgeTcss ckugaka 50%. Ckonmbko pybseit OyzeT
CTOUTH NIPOE3/ AJiA 4 B3POC/BIX U 12 IIKOILHUKOB?

10. ToBap Ha pacrpogaxe yLeHuIn Ha 35 %, IIpX 9TOM OH CTaJl CTOUTh
520 py6uteii. CKombKo py6iiei CTOWI TOBap 0 paclpofasku?



3auéTHble 3a/a4uu

1. [TpuHTep nevyaTaeT OAHYy CTpaHUILy 3a 6 cekyH/. CKOJIbKO CTpaHUI]
MOXXHO HamevaTaTb Ha 3TOM IpuHTepe 3a 10,5 MUHYT?

2. IInomazap 3eMenb KPeCTbAHCKOI'O XO3AHCTBa, OTBeAEHHAA IOZ IIO-
CaZiKy CeJbCKOXO3AMCTBEeHHBIX KY/NbTYyp, COCTaBdgeT 63 reKkTapa U paclpe-
JiesieHa MeX/y 3ePHOBBIMU U 6ax4eBBIMH KYJIbTypaMH B OTHOLIEHUH 4 : 5.
CKOJIBKO T'eKTapoB 3aHUMAIOT 6axueBble KyIbTYPhI?

3. Ilocrne ylileHKY TeJleBU30pa ero HoBad IieHa cocTasmia 0,59 crapoit
IleHbl. Ha CKOMBKO IPOLIEHTOB YMEHBIIWIACh LieHa TelIeBU30pa B pe3yilb-
TaTe YL EeHKU?

4. Jlna npuroToBieHus ¢apina B3SIU rOBAAVHY U CBUHUHY B OTHOIIe-
HuU 11:39. CKoJIBKO NPOLIEHTOB dapliia COCTaBIAeT CBUHUHA?

5. CpezHuil Bec MajJbUMKOB TOI'O JXKe Bo3pacra, yro u Tosnd, paBeH
56 kr. Bec Tonu cocrasinset 140 % cpegHero Beca. CKOJIBKO KUJIOIPAMMOB
Becut Tona?

6. bauk HaunciageT Ha cYeT 19 % rofoBBIX. BKIaAUMK ITOTIOKWI HA CUET
1300 py6ieit. Ckonbko pybJieit GyZeT Ha 9TOM CUéTe Yepe3 Tof, eCIu HU-
KaKUX oIlepaluii, KpoMe HauKlCIeHNUA IIPOLIEHTOB, CO CYETOM IIPOBOAUTHCH
He 6yzeT?

7. B Hauasne roza 4uciao aboHEHTOB TenedOHHOU KOMIAHUU «3ama»
cocTtaBisiyio 200 ThIcAY 4YesoBeK, a B KOHIIe roga ux crajo 230 Thicay ye-
JoBek. Ha CKOJIbKO MPOIIEHTOB YBEIUIUIOCH 32 T/l YUCJI0 aBOHEHTOB 3TOM
KOMIIaHUM?

8. TlocTymuBIIMI B MPOAAXXy B MapTe MOOWIBHBINA TelepOH CTOWI
3000 py6ieit. B aBrycTe oH ctan crouth 1890 py6ieii. Ha cKolbKO Ipo-
LIEHTOB CHU3WIACh IleHa Ha MOOGWIBHEIN TejaedoH B MEPHUOJ C MapTa Io
aBrycr?

9. CToUMOCTb ITPO€e3/ia B AEKTPOIIoe3/e cocTapisieT 132 pyoss. [Ikonb-
HUKaM IpefocTaBiseTcsa ckugka 50%. Ckonbko pybOinell GyZeT CTOUTh
IIpoesz AJif 2 B3POC/IbIX U 16 IIKOIBHUKOB?

10. ToBap Ha pacnpogaxe yleHWIu Ha 45 %, IIpX 3TOM OH CTaJl CTOUTh
770 py6neii. CkonbKo py6iieil CTOWI TOBap 0 Paclpojaku?
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KpaTKI/Ie MeTOANYECKHE PEKOMEeHAaIInun

Il TipeAcTaBIeHUs, COTIOCTABJIEHUsI, MHTEPIIPETAI[UY, TTIPOTHO3UPO-
BaHUS U aHa/IM3a nHGpOpMAaIMKU HapAAY ¢ TabmuiaMu 1 rpapuKaMu 4acTo
HICTIONB3YIOT AWarpaMMbl — KPyroBble U cTonO4YaThie. Takve AuarpamMmbl
TIO3BOJITIOT HAMJIHO IPEACTAaBUTh PA3JINYMEe B POCTE TEX WIM MHBIX T10-
KazaTeJlel U TTapaMeTpOB, JOJU TeX WM UHBIX BEIUYUH B 00IIel COBO-
KYITHOCTU HEKOTOPBIX XapaKTEPUCTUK U T. TI.

3azanue 8 OI'D o MaTeMaTHKe TIpe/CTaBisgeT coboii 3a7avdy Ha uTe-
HUe U aHaau3 WHPOpMAINH, IIPEeJCTAaBIEHHON B BUJE AUArpaMM — Kpy-
TOBBIX WIM CTOJ0YATHIX.

3azauM Ha YTEeHHUE AMarpaMM He CJIOXKHee 33/jau Ha yTeHue rpaduKoB.
B mpocTeiimux ciaydasx HaZ[O0 ONpPeAeTUThb, OLIEHUTh WIN COOTHECTHU C YCJIO-
BHEM /IOJTI0, KOTOPYIO 3aHUMAaeT B OOIIell IUIOIaZn KPyroBOM AuarpaMMel
CEKTOpP, COOTBETCTBYIOUINN OJHOU U3 XapaKTEPUCTUK, IOACUUTATH YUCIIO
CTOJIOWKOB, V/IOBIETBOPSIOIINX TOMY WIM UHOMY TPeGOBaHUIo, MO0 cpaB-
HUTBb HEKOTOPBIE M3 HUX TI0 BRICOTE. HEMHOTO CioKHee 3a/jauu, TpeOyromue
OTIPe/IeIEHHOTO PACYETa WU COTIOCTABIEHNS JAHHBIX.

3aMeTuM, YTO uarpaMMbl IPUMEeHAI0TCA [ HaIVIAZAHOTO, Ka9YeCTBEHHO-
T'O CpaBHEHUA TeX WIM UHBIX TIoKa3aTesel WIN XapaKTepUCTUK. PelieHue 1o-
JOOHBIX 3a/a4 He TIpe/royiaraeT UCIIoNb30BaHUs TpaHCIopTUpa (A7 KpyTo-
BBIX IarpamM) WIHM JUHENKY (AJs1 CTOJIOUAThIX AUarpaMm).

IMIpumep 1. Ha amarpamMme MOKa3aHO COZePXKaHUE IMUTATENbHBIX Be-
IIeCTB B MOJIOYHOM IoKosnaZie. OmpeZiennTe Mo AuarpaMme, cofep:kaHue
KaKUX BellleCTB HaMeHbIIIee.

IIOKOJIa[j

1=
: mﬂﬂ 6esKu
L : | % JKHPBI
Y\‘ / % VTJIEBOABI
m npoyee*

*K IpoYeMy OTHOCATCA BOZA, BUTAMUWHBI 1 MUHEPAJIbHBIE BELIECTBA.

1) 6enxu 2) KUpPHI 3) yrneBozb 4) npoyee
3amuimmTe HoMep BRIOPaHHOTO BapuaHTa OTBETA.
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PEMEHUE. HanMmeHbI1as 1o IioaAu 4acTh AUarpaMMbl COOTBETCTBY-
eT HauMeHbIIIeMY COZIEpKaHUIO BeleCTBA. B JaHHOM cirydae 3TO mpodue
BelecTBa.

OTBET. 4.

IMpumep 2. Ha guarpaMMe moKas3aH BO3PACTHOM COCTaB HaceJIeHUsd
Wuzpone3nu. OnpesennTe 1o AuarpamMmme, 10U HaceJeHUs KaKuX Bo3pac-
TOB COCTaBJISIOT 60j1ee 25 % OT BCEro HaceJeHuUs.

WHpoHe3usa
M 0—14 ner
= 15—50xer
% 51—64 rozma
65 sieT u 6osee

1) 0—14 net 2) 15—50 1er 3) 51—64 roza 4) 65 et u 6os1ee
3amuIImMTe HoMepa BBIOpaHHBIX OTBETOB B IMOPsZIKe Bo3pacTaHusA 6e3
IPOGEJIOB, 3AIATHIX U JIOOBIX IPYTUX CUMBOJIOB.

PEIIEHME. /[BafllaTH MATH MIPOIEHTaM HaceJeHUs COOTBETCTBYET ILIO-
b YeTBEPTHU KpyTa, 3aHATOr0 AnarpaMmMoii. SICHO, YTO IUIoIaAb Kaxa0-
IO M3 CEKTOPOB, OTBEYAIOIINX Bo3pacTaM 1 u 2, 6oJblile YeTBEPTH IUIONIA-
[IY KpyTa, a IUIoIaAb KayKI0ro U3 IBYX APYT'MX CEKTOPOB MEHbIIIE IUTOMIAIM
YeTBEPTH KpyTa.

OTBET. 12.

IIpumep 3. Ha ariarpaMme mpeACcTaBIeHbl CEMb KPYITHENIIHX 10 TUTO-
11aZid TeppUTOpUM (B MJIH KM2) CTpaH MUpA.
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Kakue 13 ciefyromux yTBep:KJeHU BepHbI?

1) CynaH BXOZWUT B ceMEpKy KPYIHEUIIUX IO IUIOWAaJu TepPUTOPUU
CTpaH Mupa.

2) [nomazs Tepputopuu CIIIA cocraBnseT 9,5 MIH KM?.

3) Iromwazer TeppuUTOpPUHN ABCTpaIuu OOJbIIE IUIOUIAAU TEPPUTOPUN
Kanagpr.

4) Ilnouazas Tepputopuu Poccuu 6osnblie mwiomaau Teppuropuu bpa-
3WINY IPUMEPHO BABOE.

3anuiuTe HOMepa BEIOpAaHHBIX OTBETOB B IIOPsiZIKE BO3pacTaHus 6e3
MpOGEJIOB, 3aTATHIX U JIOOHIX APYTUX CUMBOJIOB.

PEmEHYME. [lockonbKy CyAaH He BXOAUT B CEMEDPKY IIPe/JCTaBIEHHBIX
CTpaH, YTBEPXKAEHUE 1 JI0OKHO. YTBepkAeHUe 3 AB/IAETCA JIOKHBIM, a YTBep-
KIEHUA 2 U 4 ABJIAITCA UCTUHHBIMY, YTO C/leZlyeT U3 JaHHBIX AUarpaMMbL

OTBET. 24.

ITpumep 4. Ha guarpamme 1okasaHo pacupeieieHre OTHOCUTENIbHON
BJIQXKHOCTH BO3/yXa (B MpoleHTax) B ropoZe N 1o Mecanam roga. Ompe-
JleJINTe CPeJHIOI0 OTHOCUTENIbHYIO BIQXXHOCTh BO3/yXa B ropoze N JIeTOM.

100 1

] 77
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PEmEHUE. CpefHAA OTHOCUTENbHAA BJIAXHOCTb BO3Jyxa B ropoge N
JIETOM paBHaA cpeAHeMy apudMeTUYecKOMY 3HAYEHUN OTHOCUTEIHHOM
BJIQ&XKHOCTHU (B IIPOLIEHTaX) B UIOHE, HIOJIe U aBI'yCTe, T. e. paBHa

69+66+66

3 67.

OTBET. 67.



IToaroTOoBHUTEbHBIE 3a/laYH

1. Ha AvarpaMMe IIOKa3aHO COAEpKaHUE IMUTATE/IbHBIX BEIIECTB B TBO-
POXXHBIX CBbIpKax. OHPEZ[EJII/ITG o AuarpaMMe, COZEpKaHHUE€ KaKUX Be-

IIIeCTB HauMEHbIIIEE. CBIPKH

mﬂﬂ OenKu
% SKUPBI
= % YIJIEBO/IBI

npouee”

*K IIpO4YE€MYy OTHOCATCA BOAA, BUTAMUHBI 1 MUHEPAJ/IbHbIE BEIIECTBA.

1) 6enxu 2) KUpPHI 3) yrneBozbl 4) npoyee

3anuiyTe HoMep BHIOpaHHOT'O BapuaHTa OTBETA.

2. Ha amarpaMmax MmoKasaHO pacipeeseHre 3eMesb 10 KaTeTOpUsIM
Ypanbckoro, [IpuBomkckoro, IOskHoro u JlaabHeBOCTOYHOTO (eaepab-
HBIX OKpyToB. OIpeziesuTe 110 AUarpaMMaM, B KaKOM OKpYTe 0/ 3eMeh
JlecHOTo QoHZIa HaubobIIasl.

Ypanbckuit @O [Tpusomxckuit @O 0sxus1it @O

JanbHeBoCTOUHBIH ©O

mﬂﬂ 3€MJIN JIECHOT'O (bOHﬂa

% 3eMJIU CeTbCKOXO03MCTBEHHOTO Ha3HaYeHUs

% 3E€EMJIM 3alriaca

povue 3eMIn”

*HPO‘{I/IC 3€MJIKM — 3TO 3€MJIN HOCGHEHHﬁ; 3€MJIU IIPOMBINIVIEHHOCTH Y MHOTO ClIeuaJIbHO-
T'O Ha3Ha4Y€HUA; 3eMIN 0co60 OXpaHAEMBIX TeppI/ITOpI/Iﬁ U OOBEKTOB.

1) Ypanbckuit @O 3) I0xubIH PO

2) IIpusomxckuit PO 4) NanpHeBOCTOYHBIN PO
3amuImMTe HOMep BRIOpaHHOTO BapuaHTa OTBETA.
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3. Ha AviarpaMMax IIOKa3aHO COAEPXKAHKE ITUTAaTEJIbHBIX BEIIECTB B CyXa-
pAX, TBOpore, CJIMBOYHOM MOPOXXE€HOM U CI'YIJ.IéHHOM MOJIOKE. Onpeaenme
I10 AarpamMmMamM, B KaKOM IIPOAYKTE COAEPKaHKE 6eJIKOB HarMeHbIIIee,

cyxapu TBOPOT

HOE
1@ GenKu
! SKUPBI
” YIJIEBOABI
mpouee”

*K IIpoYeMy OTHOCATCA BOZAA, BUTAMUHBI 1 MUHEpaJIbHbIE€ BEIleCTBA.

1) cyxapu 3) Mopo:xxeHoe
2) TBOpOT 4) cryuéHHOe MOJIOKO

3amummTe HOMepP BEIOPAaHHOT'O BapUaHTa OTBETA.

4. Ha puarpamMme TIOKa3aHO COZiepyKaHVe MUTATeTbHBIX BEIIECTB B CITU-
BOYHOM MoOpoxkeHOM. Orpezieivre 10 AuarpaMMe, cOJepKaHue KaKUX Be-
LIeCTB IIpeBocxosuT 25 %.

MOPOXKEHOE

1% M 6enxu
% JKUPBI
} g YIJIEBOZBI
mpouee”

*K IIpO4YE€MY OTHOCATCA BOZA, BUTAMUHBI 1 MUHEPAJIbHbIE BEIIeCTBA.

1) 6Genku 2) KUpPBI 3) yrneBozbl 4) npoyee
3amuImTe HoMepa BHIOpaHHBIX BAPUAHTOB OTBETOB B TIOPsIKE BO3pac-
TaHusA 6e3 MPo6EsIoB, 3aMATHIX U APYTUX AOMOJHUTEIHHBIX CUMBOJIOB.
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5. Ha auarpammax 1okasaHo cofiep:KaHue MUTaTeNbHBIX BellleCTB B Ka-
Ka0, MOJIOYHOM IIOKO/Iaze, paconu u cyméHbx 6epx rpudax. Onpeaenu-
Te TI0 AMarpaMMam, B KaKUX MPOAYKTaX Co/ileprKaHUe yIIeBOIOB ITPEBIIIa-
eT 50 %.

Kakao IIOKOJIaZ

GesKu

JKUPHL

yriieBoabl

B =

npoyee”

*K IIpOYE€MY OTHOCATCA BOZA, BUTAMUHBI 1 MUHEPaJIbHbIE BEIIeCTBA.

1) xakao 2) LIOKoJaZ, 3) dacomnb 4) rpubsbI

3anuunTe HOMEpa BI>I6paHHI>IX BapHaHTOB OTBETOB B IIOPAAKE BO3pac-
TaHusa 6e3 HpO6€J’IOB, 3alIATBIX U JPYT'UX JOIIOIHUTE/NIbHBIX CUMBOJIOB.

6. Ha AviarpaMMe II0OKa3aHO COZEpXKaHUE IMUTATEC/IbHBIX BEIIECTB B MO-
JIOYHOM IIIOKOJIaze. OnpeaeJmTe 110 AuarpaMme, B KaKuX IIpegeax HaXo-
AUTCA CoAepKaHHe X KUPOB.

IIOKOJIaz

o TB mﬂﬂ 6enku
; % KUPBI
| ‘
‘\ ] % YIJIEBOABI
h mpouee”

*K 1IpoueMy OTHOCATCS BOAA, BATAMHHBI I MUHEDAJIbHBIE BELIECTBA.
1) 5—15% 2) 15—25% 3) 30—40% 4) 60—70%
3arnuIimTe HOMED BbI6paHHOI‘0 BapuvaHTa OTBETA.
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7. Ha agnarpamMe npe/icTaBleHO pacipezeieHre KOJIudecTBa M0Ib30-
BaTesieli HEKOTOPOU COIMaNbHOM CeTU MO cTpaHaMm Mupa. Bcero B sToi
coLMaJIbHOM ceTu 9 MWLINOHOB N0OJIb30BaTesel.

bpasunua

Hﬂm ApreHTtuHa

% [MTaparsait

% JpyrHue CTpaHBbI

Kakwue 13 ciefyromux yTBep:KIeHU BepHbI?

1) TMonb3oBateneli u3 Bpaswiuu 6osbIlle, YeM TIONb30BaTeNel U3 Ap-
TEeHTUHBI.

2) Bonblie TpeTu nonb3oBaTeel ceTu — U3 APreHTHUHBI.

3) Tonb3oBaresneii u3 [Taparsas 6osbllle, 4YeM MOTb30BaTeNe U3 Ap-
TE€HTUHBI.

4) Tonp3oBareseit u3 bpaswinu 6ombiie 4 MUIHOHOB.

3anumyTe HoMepa BEIOPAHHBIX YTBEPKAEHNUN B TOPsKe BO3paCTaHUA
6e3 IpobesIoB, 3aMATHIX U APYTUX JAOIOJHUTENbHBIX CHMBOJIOB.

8. Ha anarpaMme mnokasaHa cpefHeMecsg4Hasd TeMIlepaTypa BO3Ayxa
B MuHcke 3a kaxzabiii Mecsarn 2003 roga. Ilo ropu3oHTaMM yKa3bIBalOTCA
MecAIIbl, II0 BePTUKAIN — TeMIlepaTypa B rpazycax Llenbcusa. Onpeaenure
10 AuarpaMMe HauMeHBIIYIO CpeJHeMeCcAYHy10 TeMepaTypy B 2003 rozy.
OTBeT galiTe B rpagycax Llenbcus.
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9. Ha pguarpamMmMe IMOKa3aHO CpeJHECYTOYHOE KOJINYeCTBO IlepeBe-
3€HHBIX IaccaXMpoB B MOCKOBCKOM MeTPOIIONIUTEHE 3a KaXKABIA Mecsl]
2008 roza (B Teic. yenoBek). CKOJNBKO OBUIO MECSIEB, B KaXKJBIM K3
KOTOPBIX CpPeJHECYTOUHOE YHCJIO MepeBe3éHHBIX MacCaXXUPOB COCTaBUWIO
He MeHee 7500 TwIC. 4eylOBEK?

8000 ——
7000 — — ===
6000 1= i
5000 H——
4000 F
3000
2000
1000

AuB ®eB Map Anp Maii Uion Uion ABr Cen Oxr Hosa [lex

10. Ha puarpamMe IIpejCcTaB/leHbl ceMb KpPYIHEHINX IO IUIOMAgU
TeppuTopuy (B MJIH KM2) CTpaH MHUpa.

18’1771
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Kakue 13 ciefyromux yTBep:KJeHU BepHbI?

1) AXuUp BXOZWUT B ceMEpKY KpyIHeNHMX IO IUIoIaAu TeppUTOPUM
CTpaH Mupa.

2) Ilnomazs TeppuTOpuK Bpasumuu cocTapaaeT 8,7 MIH KM2.

3) ILomazapb Tepputopun KaHazbl 60sblle IWIOMAAN TEPPUTOPUN AB-
CTpaJiu.

4) Ilnomazs TeppUTOPUN ABCTpaauu OoJbllle IUIOIAAN TePPUTOPUHN
Wuzauu Ha 4,4 MIH KM2.

3anuimuTe HoMepa BEIOpaHHBIX YTBEPXKAEHUI B IOPsIKE BO3PACTAHUSA
6e3 IpobesioB, 3aMATHIX U JPYTUX JOIOMHUTEIbBHBIX CHUMBOJIOB.



3adyéTHblIe 3aa4u

1. Ha AvarpaMMe IoKa3aHO COZEPXKaHNE IIMTAaTCJIIbHBIX BEUIECTB B CT'y-
H.[éHHOM MOJIOKE. OHpeﬂe)II/ITe II0 guarpamMMe, COZEpXaHHE€ KaKUX BeE-
II1eCTB HauMEHbIIIEE.

cryméHHoe MOJIOKO

=

OenKu

SKUPBI

R =

yriieBoAabl

mpouee”

*K IIpOYE€MY OTHOCATCA BOZA, BUTAMUHbBI U MUHEPAJIbHBIE BEIIECTBA.

1) 6enxu 2) KUpHI 3) yrneBozb 4) npoyee

3amuImmTe HoMep BRIOPaHHOTO BapuaHTa OTBETA.

2. Ha anarpamMMax IoKa3aHO paclpezie/ieHHe 3eMeJlb 110 KaTeropusiM
Ypanbckoro, IIpuBomkckoro, KOskHoro u JJajbHEBOCTOYHOTO ¢ezepaib-
HBIX OKpyTroB. OIpeziesiuTe 110 AnarpaMMam, B KaKOM OKpyTe A0Js 3eMeTTb
3amaca HauOoJbIIad.

Ypanbckuit @O [Tpusomxckuit @O Oxus1it @O

JlanpHeBOoCTOYHBIH PO
mﬂﬂ 3eMJIH JlecHoro GoHza

% 3eMJIU CETbCKOX03SIHCTBEHHOTO Ha3HAYeHUs

% 3eMJIM 3araca
mpouue 3emin”

*Hpotme 3€MJIM — 3TO 3€MJIU HOCEJIeHPIﬁ; 3€MJIN IPOMBIIVIEHHOCTU ¥ UHOT'O CII€IUAa/IbHO-
T'O Ha3HA4YE€HUA,; 3€M/IU 0co60 OXpaHAEMBbIX TeppI/ITOpI/II‘/‘I ¥ OOBEKTOB.

1) Ypanbckuit @O 3) I0xusIit O

2) IIpusomxckuit ®O 4) NanpHeBOCTOYHBIN ©®O
3amuimmTe HoMep BRIOPaHHOTO BapuaHTa OTBETA.
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3. Ha AvarpaMMax IOKa3aHO COAEPKaHUE IMUTATE/IbHBIX BEIIECTB B Ka-
Kao, MOJIOYHOM HIOKO/JIazZe, cl)aconn " TBOpPOTre. OHPEZ[EJII/ITG I10 JuarpaMmmam,
B KaKOM IIDOAYKTE COACPXKaHKE 0eJIKOB HarMeHbIIIee,

Kakao IIOKOJIa/[

GesKu

KUPHL

YIieBOAbI

npouee”

*K IIpOYEMY OTHOCATCA BOZA, BUTAMUHbBI U MUHEPAJIbHBIE BEIIEeCTBA.

1) xakao 2) mIoKoIaz 3) dacomnb 4) TBOpOT
3anuiyTe HoOMep BHIOpaHHOTO BapuaHTa OTBETA.

4. Ha fuarpamMme nokasaHo coZepKaHUe IIUTaTeJbHbIX BellleCTB B MO-
JIOUHOM IIoKosnaZe. OmpezenuTe Mo JUarpaMMe, cofiepkaHre KaKUX Be-
1IeCTB IPeBOCXOAUT 25 %.

IIOKOJIaz
Hé mﬂﬂ 6enxu
: = xupw
| / FH yresoapt
npoyee”

*K IIpoYE€MY OTHOCATCA BOZA, BUTAMUHbBI U MUHEPAJIbHbIE BEIIECTBA.

1) 6enku 2) KUpBI 3) yrieBozbl 4) npoyee
3amuIImMTe HoMepa BRIOpaHHbIX BapUAHTOB OTBETOB B MTOPSIZIKE BO3pac-
TaHusA 6e3 MPo6esIoB, 3aMATHIX U APYTUX AOMOTHUTETHHBIX CHUMBOJIOB.
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5. Ha AviarpaMMax I10Ka3aHO COAEpKaHME MMUTAaTE/IbHBIX BEUIECTB B Ka-
Kao, MOJIOYHOM LIOKOJ/aze, cl)aconn " cyXapAax. OnpeaeJmTe 10 Auarpam-
MaM, B KaKUX IPOAYKTaX CyMMapHOE€ COZEpXKaHHE€ YIJIEBOAOB U KWPOB

npeBsimaet 75 %.
KaKao IIOKOMIAZ

=

GeKu

YKUPHBI

SERERRE!

D =

yriieBoabl

mpouee”

*K IIpOYeMy OTHOCATCA BOZAA, BUTAMUHBI 1 MUHEPaJIbHbIE BEIleCTBA.
1) xakao 2) mIoKoIaz 3) daconp 4) cyxapu

3anuimure HOMEpa BbI6paHHbIX BapHaHTOB OTBETOB B ITOPAAKE BO3pac-
TaHus 6e3 HpO6€J’[OB, 3aIIATBIX U APYTUX JOIIOTHUTEJIbHBIX CUMBOJIOB.

6. Ha auarpaMMe 1okasaHoO coAepkaHue NMUTaTeIbHbIX BellecTB B TBO-
pore. OnpezenuTe o AUarpaMMe, B KaKUX IIpe/iesiaX HaxoAUTCsA cofep:KaHne
JKHPOB.

TBOpOT
mﬂﬂ OenKu
% JKUPBI
% VIJIEBOZBI
mpouee”

*K IIpOYE€MYy OTHOCATCA BOZA, BUTAMUHBI 1 MUHEPAJIbHbIE BEIIeCTBA.

1) 5—15% 2) 15—25% 3) 25—35% 4) 35—45%
3anumyTe HOMepP BRIOPAHHOI'O BApHUAHTa OTBETA.
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7. Ha AuarpammMe IpeZcTaB/leHO pacipezeieHre KoIu4ecTBa Moab30-
BaTesieli HEKOTOPOU COIMaNbHOM CeTH MO cTpaHaMm Mupa. Bcero B sToit
coLMaJbHOU ceTu 9 MWLIMOHOB NOJIb30BaTesel.

bpasunua

Hﬂm AprenTtuHa
% Iaparsaii

% JpyTHe CTPaHbI

Kakuve 13 cieZytonux yTBepKeHU BEPHBI?

1) ITonb3oBaresel us [laparBas 6osbIlle, YeM Monb3oBareneii u3 bpa-
3WINH.

2) Ilonp3oBaresiei U3 ApreHTHHBI MeHbIlle TPETH OOIIETr0o YHC/Ia TOMb-
30BaTesei.

3) Tonb3oBateseti U3 [TaparBas 607blle, YeM MMOIb3oBaTeNel U3 JJaHum.

4) Tonmb3oBaTenelt n3 bpaswinu MeHbllle 4 MUWLIMOHOB.

3amuiImuTe HoMepa BEHIOpDAHHBIX YTBEPKAEHUH B TOPSIIKE BO3pacTaHUA
6e3 Ipo6esioB, 3aMATHIX U JPYTUX JOTIOMHUTENIbHBIX CHUMBOJIOB.

8. Ha gunarpamme mokasaHa cpejjHeMecsa4yHas TemIlepaTypa BO3Zayxa
B Hmwxuem HoBropoge (l'oppkoM) 3a kKaxkzabil Mecsr] 1994 roga. I1o ropu-
30HTAJIM YKa3bIBaIOTCA MeCALEl, 10 BepTUKaIu — TeMIlepaTypa B rpajy-
cax lenbcua. Onpezenure o JuarpaMMe HaUMEeHBIITYI0 CpeJHEMECAYHYIO
TeMIiepaTypy B 1994 rozy. OTBeT galite B rpagycax Lleabcus.
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9. Ha guarpamMme MOKasaHO CpeAHECYTOYHOE KOJMUYECTBO IepeBe-
3€HHBIX MTAacca’KUPOB B MOCKOBCKOM METPOIIOJIUTEHE 3a KaXKABIA Mecsl]
2008 roza (B Teic. yenoBek). CKOJBKO OBUIO MECSLEB, B KaXKJBIM U3
KOTOPBIX CPeJHECYTOUHOE YHCJIO NepeBe3éHHBIX IacCaXKMPOB COCTABWIO
He MeHee 6500 ThIC. YeJI0BEK?

8000

7000
6000
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4000
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1000

AuB ®PeB Map Anp Mait Uon Uion ABr Cen OxT Hosa ek

10. Ha pguarpaMme IpezcTaBjieHbl ceMb KpyIHENMNX IO IUIOLWIAAU
TeppuTOpuH (B MIH KM2) CTpaH MHUpa.
184171
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Kakue u3 cieayronux yTBepKaeHUN HegepHbl?

1) MoHronus BXOAUT B CeMEPKY KPYITHEHNIINX IO IUIOUaJy TePPUTO-
puH cTpaH Mupa.

2) [nomazas Tepputopuu HAUM cocrasiseT 3,3 MIH KM?.

3) ILnomaZb TEPPUTOPUU ABCTpaIuU OOJIbINE TUIOMIAAN TEPPUTOPUN
Kanagpr.

4) [nowazs TeppuTopun Kanazs! 6oble IIOMAAN TEPPUTOPUU VH-
auu 6osee yeM B 3 pasa.

3amuImTe HoMepa BhIOpaHHBIX YTBEPIKIEHUH B TIOPsIKE BO3PACTaHUA
6e3 Mpo6esIoB, 3aMATHIX U APYTUX AOMOJHUTETHHBIX CHUMBOJIOB.
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KpaTkue MeTogu4YecKre peKOMeHAAIUuH

3azanue 9 OI'D Mo MaTeMaTHKe — 3TO MPOCTeHIas 3a/jaua Ha BBIYHC-
JIeHWe BepPOSTHOCTH. JIJiA pellleHus TaKuX 3ajady JOCTAaTOYHO YMETb Ha-
XOJUTh OTHOIIIEHNE YUC/Ia 6IaronmpUATHLIX AJIT HACTYIUIEHUS HEKOTOPOTO
COOBITUS MCXOJOB K YHCIY BCeX PaBHOBO3MOXKHBIX HMCXOZOB. VIHOTZA 3TO
TpebyeT OIpeAeEHHBIX BRIUUCIUTETBHBIX HABBIKOB, a TaKKe JeHCTBUH
C OTHOINIEHUSMHM /WK TpolleHTaMu. [l 6osmee mTyGOKOTO YCBOEHUS
TeMBl MOTYT OKa3aTbCS IMOJNIE3HBIMU CJIEAYIOIINe TIPOCTEHIe TpaBuIa
1 GOPMYJIBI BEIYUC/IEHUS BEPOSTHOCTEM.

» ®opmysia BEpOATHOCTH MMPOTUBOITIOJIOXKHOTO COOBITHS:

P(A)=1-P(A), P(A)=1-P(A).

* dopMyna YMHOXKEHUS BEPOATHOCTEN HE3aBUCUMBIX COOBITUM: eCIn
COOBITUS A U B HE3aBUCUMEI, TO BEPOSTHOCTb HACTYIUIEHUSA OO0OUX 3TUX

COOBITUI paBHA
P(A)-P(B).

IIpumep 1. B kopobKke JIEXKUT 25 0ANHAKOBHIX I10 BHEITHEMY BUAY KOH-
deT, B BOCbMU U3 KOTOPHIX HeT QpPYKTOBOM HauMHKU. [ajsa GepéT ogHy
koHeTy. HaliiuTe BEPOATHOCTb TOTO, YTO B 3TOM KOoHpeTe OyzeT Gpyk-
TOBasA HA4WHKa.

PEmEHUE. Yucino koHbeT ¢ GpyKTOBON HAYMHKON paBHO 17, YMCIO

17
Bcex KoHdeT paBHO 25. [ToaTOMy MCKOMas BEPOATHOCTh paBHaA 5z = 0,68.

25

OTBET. 0,68.

IIpumep 2. B copeBHOBaHUAX IO TMMHACTUKe y4acTBYOT 90 criopTc-
MmeHok: 33 u3 CIIA, 21 u3 Mekcukuy, octanbHble u3 Kanazgel. Ilopagok,
B KOTOPOM BBICTYTIalOT TMMHACTKH, ONIpe/iesiAeTcs xpebrem. HaliguTe Be-
POSITHOCTH TOTO, YTO CHOPTCMEHKA, BBICTYTAIONIAsA MTOCTIeHEN, OKAXKETCS
u3 Ka”Hagwl.

PEmeEHKE. Yucno cnopreMmeHok u3 Kanazsl paBHo 90 — 33 — 21 = 36.
TTocKoMbKY UCKOMasi BEPOSTHOCTb P paBHa OTHOIIEHUIO Yrcia n = 36 6ia-
TOTIPUATHBIX /IS JAHHOTO COOBITUS MCXOA0B K urcay N =90 Bcex paBHO-
BO3MOXKHBIX MCX0/IOB, HAXOAUM

p=R_30_4 _o,4
N 90 10
OTBET. 0,4.
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ITpumep 3. HaiiguTe BepOSTHOCTH TOTO, YTO CIYIAHO BEIOpaHHOE O/-
HO3HAYHOE YHCJO JeJUTCA Ha 2.

PEmMEHUE. Becero oxzHo3HauHbx urcel N =10 (ot O zo 9). Ilath us
uux (0, 2, 4, 6, 8) menarca Ha 2. Ilo3ToOMy HMCKOMasg BEPOATHOCTb paBHA

5
0= 0,5.

OTBET. 0,5.

IMpumep 4. B KOHEXO3SIUCTBE YUCIIO TIOHU OTHOCUTCS K YUCITY OCTANTh-
HBIX JIoIIaZiedt Kak 7 : 13 (Apyrux >KMBOTHBIX HeT). HaliiuTe BepOATHOCTh
TOT0, YTO CJIYYalHO BCTPEYEHHOE B 3TOM KOHEXO3SIUCTBE JKMBOTHOE OKa-
JKeTcsl TIOHM.

PEMEHME. Ecii 0603HAYUTD YHCIO TIOHU Yepes 7X, TO YMCIO OCTATBHBIX
nomazeii 6yzer paBHO 13X, a BceX JKMBOTHBIX Ha KoHIouHe Gyzet 20x. To-

7x _ 7 _
20x = 20" 0,35.

rza BEpOATHOCTDb CHY‘IafIHO BCTPETUTDH IIOHU paBHA 20x

OTBET. 0,35.

IIpumep 5. Ha nrtunedepme pasBogAT Kyp, YTOK U Tyceid. VaBecTHO,
YTO YTOK B 4 pa3sa 6osblie, yeM rycei, u Ha 20 % MeHbIe, yeM Kyp. Haii-
JIUTEe BEPOSITHOCTD TOTO, YTO CJIYYaiHO YBUZAEHHAs Ha 3TOH ITuiiedpepme
IITUIIA OKQXKETCA I'yCeM.

PEmEHUE. Eciin 0603Ha4YUTh YUCIO KYP Yepe3 X, TO YHUCIO YTOK OyzeT
pasHo 0,8x, a uucyo ryceii — B 4 pasa MeHbllle, T. e. 0,2x. 3HaYUT, YUCJIO
Bcex ITUI] Ha aTo¥ nTtunedepme paBHO x + 0,8x + 0,2x = 2x. IToaTomy

BEPOATHOCTH CIy4aifHO YBUAETD I'ycs OyZeT paBHA Oéix =0,1.

OTBET. 0,1.

IMpumep 6. V3 BofOILTaBAIOIIUX XKUBOTHBIX B 3aTIOBETHUKE OOUTAIOT
TOJMIbKO 60OPHI, OHAATPHL U BBIAPHL. HaliinTe BEPOSATHOCTh TOTO, UTO CJIy-
yaifHO BCTpeueHHOe B 3alI0BeJHUKE BOJOIUIaBalolee }KUBOTHOE OKaXKeTCs
606poM, eciu U3 TPEX CIAEeAYIOMIUX YTBEPKAEHUM ABa UCTUHHEBI, a OAHO
JIO}KHO:

1) 606pHI cOCTaBAAIOT 65 % BOAOILIABAIONTNX JKUBOTHBIX 3aTIOBEHUKA;

2) OHJATPHI COCTABIAIOT 54 % BOJOIUTABAIOIINX KUBOTHBIX 3aMOBEJ-
HUKa;

3) BBIZPHI COCTABIAIOT 43 % BOJOILIABAIONINX KUBOTHBIX 3allOBEHUKA.

PEMEHME. [IpeAnonoxuM, 4To yTBepxkAeHue 1 mctuHHO. Torza obGa
VTBEP)KAEHUS 2 U 3 JIOXKHBI, TaK KakK 0blee YUCII0 JKUBOTHBIX HE MOXKET
65ITh Gosbire 100 %. 10 YCJIOBHIO TONBKO OZHO yTBEPXKJAEHUE SBIIAETCS
JOKXHBIM. [lomydwin mpoTuBOpeume. 3HAYUT, YTBep:XKJeHHe 1 ABideTca
JIOXKHBIM, a YTBEep)KAeHUS 2 U 3 UCTUHHHBI. [109TOMy 606PBEI COCTABISAIOT
100% — 54% — 43 % = 3% BooIIaBalOIIMX >KUBOTHBIX 3alOBeJHUKA,
a uckomas BepoATHOCTh pasHa 0,03.

OTtBET. 0,03.



IToaroTOoBHUTEbHBIE 3a/laYH

1. ¥V 6abyurku 20 vamiek: 15 ¢ KpacHBIMU I[BETaMU, OCTAJbHBIE C CHU-
HuMu. babyiika HanuBaeT 4Yail B cIy4aifHO BEIOpaHHYyIO Jalky. Haiizure
BEPOSATHOCTH TOTO, YTO 3TO OyZeT Jalrka ¢ CHHIMHY IIBETAMHU.

2. Ha skx3amene 50 6uneroB, Ockap He gbtyuwn 7 w3 Hux. Haiigute
BEPOATHOCTH TOT'O, YTO €MY IOTAJETCSA BEIyYeHHEIN OUIeT.

3. Pogurenbckuit koMuTeT 3aKymwn 20 Ma3joB JJis MOAAPKOB JeTAM
B CBf3U C OKOHYaHUEM y4eOHOro rofa, u3 Hux 11 ¢ MamuHaMu U 9 ¢ BU-
JaMu TopofoB. [lofiapku pacrpefensioTcs CIydaiiHbIM 06pa3oM MeXIy
20 geThMHU, CpeAU KOTOPHIX ecTh Vmtomia. HaliiiTe BEpOATHOCTDH TOTO,
yTro Vtiollle ;oCcTaHeTCs a3l ¢ MaIlIMHOM.

4. Ha TapeJike jieKaT OAVHAKOBBIE HA BUJ [IUPOXKKU: 4 C MACOM, S5 C pU-
coMm u 21 c moBuzoM. AHZpel HayraZ 6epéT oAuH TMHUPOXKOK. Hatiaute
BEpPOATHOCTb TOT'O, YTO MUPOXKOK OKAXKETCA C MTOBUAJIOM.

5. B ¢pupme Takcu B JaHHBIM MOMEHT cBOGOAHO 20 MalIuH: 3 YEPHEIE,
3 »xéntele U 14 3enénHbix. [Io BEI30By Bblexasa OfHa U3 MalllMH, CAy4aiiHo
OKazasBIuascs GiIrKe BCero K 3akaszuuky. Haiiiure BeposATHOCTh TOTO, YTO
K HeMy IIpueZieT ENToe TaKCH.

6. B cpegueM u3 150 kapMaHHBIX GOHAPUKOB, MOCTYIUBIINUX B IIPO-
JaKy, TPU HeEUCIpaBHbIX. HaliuTe BEPOSTHOCTb TOTO, YTO BHIOPAHHBII
Hayzady B MarasuHe GOHapUK OKKETCSA UCIIPaBeH.

7. B JIBDKHBIX FOHKaX y4acTByIOT 11 crioprecMmeHoB u3 Poccun, 6 crioptc-
MeHOB 13 HopBeruu u 3 croprcmeHa us IlIBernuu. [TopAzoK, B KOTOPOM
CIIOPTCMEHBI CTapTYIOT, ONIpeiesisieTcs xkpebreM. Haliiute BeposSTHOCTD TO-
rO0, 4TO IEPBBIM GyZIET CTAPTOBATh CIIOPTCMEH U3 Poccuu.

8. B JIBDKHBIX F'OHKaxX y4acTByioT 11 crioprcMeHoB u3 Poccuu, 6 criopTe-
MeHOB 13 HopBeruu u 3 croprcmeHa u3 IlIBenuu. [TopAzoK, B KOTOPOM
CIIOPTCMEHBI CTapTYIOT, ONIpeesisieTcs xkpebreM. Haliziure BeposSTHOCTD TO-
T0, YTO IIepPBBIM OyZeT cTapToBaTh criopTcMeH u3 HopBeruu wiu IBerum.

9. B marasuHe KaHLITOBapoB Npofaérea 112 pydyek: 17 KpacHBIX, 44 3e-
néHsle, 29 GpuoneTOBHIX, OCTaIbHBIE CUHIE U YEPHBIe, UX IOPOBHY. Haiinu-
Te BEPOSITHOCTD TOTO, YTO CIyYaliHO BEIOpAHHAS B 3TOM MarasuHe pydka
6yZeT KpacHOM Wi YEPHOM.



ToAroTOBUTENbHBIE 3aa4K 73

10. /13 KpYIIHBIX KUBOTHBIX B 3aMIOBEJJHUKE OOUTAIOT TOIBKO KOCYIIH,
6J1aropoziHble OJIEHU U Jocu. HaliiuTe BEPOATHOCTh TOTO, UTO CIy4aiHO
BCTpeuYeHHOE B 3alI0BeJIHIKe KPYIIHOEe XKUBOTHOE OKaXXeTCsA Kocysel, ecin
U3 TPEX CIIeAyIOIINX YTBEPXKAEHN [Ba UCTUHHBL, a OZHO JIOKHO:

1) nocu coctaBnAioT 33 % KPYNHBIX )KUBOTHBIX 3aIlI0BEJHUKA;

2) 61aropoJHbIe OJIEHH COCTABJAIOT 55 % KPYMHBIX )KUBOTHBIX 3aMO-
BEIHUKA;

3) Kocynu cocTaBIAOT 77 % KPYMHBIX )KUBOTHBIX 3aIlI0BEJHUKA.



3auéTHble 3a/a4uu

1. ¥V 6abymku 25 yamiek: 2 ¢ KpaCHBIMU LIBETaMH, OCTaJbHBIE C CH-
HuMu. babyiika HanuBaeT 4yail B cIy4aifHO BEIOpaHHYyIO yalky. Haiizure
BEPOSATHOCTH TOTO, YTO 3TO OyZeT Jalrka ¢ CHHIMHY IIBETAMHU.

2. Ha sk3amene 25 6mnetoB, KocTs He gbvtyuun 4 u3 Hux. Hatizure Be-
POATHOCTH TOTO, YTO €MY IIOTAAETCS BEIyUE€HHBINH OUIET.

3. PoguTrenbCckuii KOMUTET 3aKyIWI 25 Ma3joB JJis MOAAPKOB JeTAM
B CBf3U C OKOHYaHUEM y4eOHOro Tofja, U3 HUX 18 ¢ MamuHaMu U 7 ¢ BU-
JaMu TopofoB. [loflapku pacrpefensaioTcs CIydaiiHbIM 06pasoM MeXIy
25 eTbMU, cpeiv KOTOPBIX ecTh Bonmogsa. HalijyTe BeposITHOCTD TOTO, UTO
Bosozne gocTaHeTcs mass ¢ MalliHOM.

4. Ha Tapeske jexaT OAUHAKOBBbIE HA BUJ MUPOXKU: 1 C TBOPOI'OM,
12 ¢ msacom u 3 ¢ ab;rokamu. Bansa Hayrag 6epét oguH nupokok. Hatizure
BEPOATHOCTD TOT'O, YTO MHUPOKOK OKAXKETCA C MACOM.

5. B ¢pupme Takcu B JaHHBIM MOMEHT CBOGOZHO 12 MauiuH: 3 YEpHEIE,
3 xéntele U 6 3enéHbIX. [1o BBI30BY Bhlexasa OfHA U3 MalIWH, CAy4aiiHo
OKa3aBIuascs GiIrKe BCero K 3akasuuky. Haiiiure BeposATHOCTh TOTO, YTO
K HeMy IIpueZieT ENToe TaKCH.

6. B cpeanem u3 80 KapMaHHBIX GOHAPUKOB, MOCTYIUBIINX B IIPOAa-
XY, IIECTb HEHCIIPaBHBIX. HaliiuTe BepOATHOCTh TOTO, YTO BHIOPAHHBII
Hayzady B MarasuHe GOHapUK OKKETCSA UCIIPaBeH.

7. B JIBDKHBIX TOHKAX y4acTBYIOT 13 cnopTcMeHOB U3 Poccuy, 2 criopTc-
MeHa u3 Hopeeruu u 5 crnoprcMeHoB u3 IlIBernuu. [TopAZoK, B KOTOPOM
CIIOPTCMEHBI CTApPTYIOT, ONIpeiesisieTcs xkpebreM. Haliziute BeposSTHOCTD TO-
rO0, 4TO IEePBBIM GyZIET CTAPTOBATh CIIOPTCMEH U3 Poccuu.

8. B JIBDKHBIX T'OHKAX y4acTBYIOT 13 criopTcMeHoB u3 Poccuu, 2 criopte-
MeHa u3 Hopeeruu u 5 crnoprcMeHoB u3 IlIBernuu. [TopAZoK, B KOTOPOM
CIIOPTCMEHBI CTApPTYIOT, ONIpeiesisieTcs xkpebreM. Haliziute BeposSTHOCTD TO-
T0, YTO IIepPBBEIM OyZieT cTapToBaTh criopTcMeH u3 HopBeruu wiu IIBerum.

9. B marasuHe KaHITOBapoB npogaérca 100 pydek: 37 KpacHBIX, 8 3e-
NE€HBIX, 17 UoIeTOBBIX, OCTaIbHEIE CUHHE U Y€pHEIe, UX TOpoBHyY. Haiinu-
Te BEPOSITHOCTD TOTO, YTO CIyYaliHO BEIOpAHHAS B 3TOM MarasuHe pydka
6yZeT KpacHOM Wi YEPHOM.
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10. /13 KpYIIHBIX KUBOTHBIX B 3aMIOBEJJHUKE OOUTAIOT TOIBKO KOCYIIH,
6J1aropoziHble OJIEHU U Jocu. HaliiuTe BEPOATHOCTh TOTO, UTO CIy4aiHO
BCTpeUYeHHOe B 3allOBeJHUKE KPYIIHOE XUBOTHOE OKaXKETCH JIOCEM, eCI
U3 TPEX CIIeAyIOIINX YTBEPXKAEHN [Ba UCTUHHBL, a OZHO JIOKHO:

1) nocu coctaBiAoT 68 % KPyNHBIX *KUBOTHBIX 3aIlI0BEJIHUKA;

2) 61aropoJHble OJIEHU COCTABJAIOT 48 % KPYMHBIX )KUBOTHBIX 3amO-
Be/HUKA;

3) xocynu cocTaBiAoT 38 % KPYNHBIX )KUBOTHBIX 3aIlI0BEJHUKA.



3azaunue 10

KpaTKI/Ie MeTOAUYE€CKHNE pEKOMEeHAalInun

3aZiaHus, cBsI3aHHble ¢ QYHKIMAMY U UX rpadrukaMu (MMEHHO K HUM
otHocuTcs 3azanue 10 OI'3), exerogHO BKJIIOYAIOTCA B BapuaHTH OI'D
mo MaTeMmaTHiKe. I1o GosbIlleli YacTH 3TO 3a/laHus Ha 4TeHUe rpaduKOB
byHKIMH, cogeprKalye BOIIPOCH O CBOMCTBax GYHKIINH, 3a/jaHusd, B KOTO-
PBIX TpebyeTcs YCTaHOBUTb COOTBETCTBUE MeXAy QYHKITUAMMY, 3aJaHHbI-
Mu GopMysiamMu, U rpaduKaMu 3THUX QYHKIMHM, 160 Bapualuu Mocae-
HUX, MIpEeATIoNaramplie OTBET Ha BOMPOC, KaKas M3 HECKOJbKUX JAaHHBIX
dopmyn 3a7aét GyHKUMIO, rpadUK KOTOPOU MPUBEAEH B YCIOBUM, WU Ka-
KOU M3 HECKOJBbKUX JaHHBIX IPpadUKOB COOTBETCTBYeT QYHKIWH, 33JaH-
HOM yKa3aHHOU B YCJIOBUM (POPMYJIOMN.

HamomuuM, 4TO rpaduKOM JUHENHON (QYHKIIMU SBASETCA NpsMasd,
ypaBHEHUe TIpAMOM uMeeT BUA Y = kx + b, a A TTOCTPOEHUS ITOU
MPSAMOM ZOCTAaTOYHO 33/1aTh KOOPAWHATEHI /IBYX €€ TOYeK.

[Mockonbky y (0) =b, npsamas y = kx + b epecekaeT ocb OpAUHAT B TOY-
ke (0; b) (B cry 4yero koagdunrieHT b Ha3BIBAIOT HAYATBHON OPAUHATOMN).

Koadounuent k B ypaBHeHUU IpsAMOM ¥y =kx + b paBeH TaHTeHCY yT-
Jia, KOTOPBIH 3Ta IMpsMast 06pasyeT ¢ MOMIOKUTETbHBIM HallpaBJIeHUEM OCH
abcrucc.

Ecmu k > 0, To nuHeltHaa ¢yHKIUA y = kx + b ABnAeTca Bo3pacra-
folleil Ha Bcell YMC/IOBOU MpAMOM, MPUHUMAET IOJIOXKUTEIbHbIEe 3Haue-

b
HHUA TIPU BCEX X € (—E; +O°), OTpULaTEJIbHbIE 3HAYEHUA — IIPU BCEX

b
X€ (—00; _E) U obparaercsa B HyJIb IIPU X = % (puc.1).

Yy y
y=kx+b
(k<0)
y=kx+b
(k>0)
b\ O X

b 0 X k
k \

Puc. 1 Puc. 2

B Tex ciyyasx, Korza Ha pUCyHKax He YKa3aH MaciuTab, CYUTaiTe, 4TO pasMep KJIETKU
paBeH 1 x 1.
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Ecmu k < 0, To nuHeliHaa GyHKUUA sABJsAETCA yObIBAalOLIEH Ha Bceil
YUCIOBOM NPAMOM, NMPUHMMAET IOJOXKUTEIbHBIE 3HAUYEeHUS INPHU BCEX

x € (—00; —%), oTpullaTe/lbHBIe 3HAYEHUA —IIPU BCEX X € (—%; +00)
U obpamaeTcs B HyJb [IPU X = —% (puc. 2).

Haxkonen, eciu k =0, To ypaBHeHUe TpsAMO# y = kx + b mpuHUMAaeT
BUZ y =b. Ota npamasi, oueBUIHO, MapajieabHa ocu abcuuce (IOCKOIbKY

OpZAMHATHI BCEX €€ TOYEK OAMHAKOBHI) U MEpPeceKaeT OCb OPAWHAT B TOY-
ke (0; b) (puc.3).

Y i }
y=b
b
1
0 1 b
\
Puc. 3

ITpumep 1. YcTaHOBUTE COOTBETCTBUE MEXAY GYHKIMAMU U UX I'pa-
dburamu.

®YHKIUU
A)y=2x+6 B)y=-2x—-6 B) y=-2x+6
TPA®UIKU
Yy Y Y
01 X

1) 2) 3)

1

0 ,1‘ X 0 ,% X

| |

B Tabiuiie oz KaXAoH GYKBOUM YKaXUTe COOTBETCTBYIOIIUI HOMEP.
A b B

PEMEHUE. EANHCTBeHHAs mpsiMasi, YIIOBOH KO3bOUIMEHT KOTOPOM
MIOJIOXKUTEJIeH, — 3T0 IpsAMasd A. 3HAuUT, 5TOH IPAMOI COOTBETCTBYET
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rpaduk 1. Y npsmotii b HavasbHasa opauHaTa paBHa —6, a y mpsaMoii B Ha-
YasibHasA OpAUHATa paBHa 6. 3Ha4uT, psiMoli b cooTBeTCcTBYeT rpaduk 3,
a mpsimoii B — rpaduk 2.

A b B
[1][3][2]

OTBET.

IMpumep 2. Ha kakoM pUCyHKe U306paskéH rpaduk GyHKIUN Yy =2— %x?

y ) y

1) 1 3)
0 x 0 . x
y « Y
1 1

2) 4) X
0] 1 X of 1

N

PeEmiEHME. Ecnu x =0, To y = 2. 3HauuT, npamad y =2 — %x nepece-

KaeT oCb OpAMHAT B Touke c opAuHaToi 2. Ecin y =0, To 2 — %x =0,

OTKyZa X = 3. 3HAYUT, npsiMasg y =2 — %x IepeceKaeT OCh abCIIUCC B TOUKE
c aberuccoii 3. [103TOMy HCKOMBIM I'padUKOM ABJSAETCA 4.

OTBET. 4.

HanmoMHMM Temnepb, 4To GyHKIUA ¥ = ax> + bx + ¢ npu a # 0 HasbiBa-
€TCs1 KBa[paTUIHOM.

CHavana paccMOTpUM ciy4ait a > 0. B 3ToMm ciydae rpaduxoMm KBaj-
patuuHO# GyHKImM y = ax? + bx + ¢ ABngeTca mapabona, BETBU KOTO-
Poii HampaBJeHEl BBepX. AGcHucca X, BEPIIUHEL TapaboIbl HAXOAUTCS 110

dbopmyie x, = — %. DyHK1MA YOBIBAaET HA TIPOMEKYTKE (— 0; — %] , BO3-

b
pacTaeT Ha IIPOMEXKYTKE I:—%; +°°) 1 A0CTHUTrae€T CBOEro HarMEHbIIIe-

IO 3HAYeHHH Yo = —7— B TOUKe X, = — 5. Pacrnonoxenue rpaduka KBaj-
paTUYHON GYHKIUH OTHOCUTETHHO OCU abCIHICC CYIIeCTBEHHBIM 00pa3oM
CBA3aHO CO 3HAKOM JUCKpUMMHaHTa D = b? — 4ac KBapaTHOTO TPEXWieHa

ax®+bx+c.
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Ecmu D > 0, To rpadux yHKIMM y = ax? + bx + ¢ mepecekaeT och
abciyice B ZIByX TOYKaX X; U Xy. YHCIa X; U X, ABJAIOTCA KOPHAMHU
KBa/JIpaTHOTO ypaBHEHHUsA ax? + bx + ¢ = 0; ycIOBUMCSH, YTO 371eCh U Jajee
X1 — MEHBIIUN KOPEHb, X, — OOJbIINI KOPEHb 3TOTO YpaBHEHUS, T.E.

=b=vD z_a‘/ﬁ, a x,= —_b;aﬁ. Takum obpasom, ecm a>0 u D >0, To
KBajpaTHyHasd QYHKIHMA y = ax® + bx + ¢ IPMHUMAET MOJOXUTETbHbIE

3Ha4yeHUs TNpU Bcex X € (—o;x;) U (Xxy; +00), oTpuUllaTesbHble 3Haue-

X1=

—-b—+D
HUS — IPU BCeX X € (X;; X,) ¥ o6paliaeTcs B Hy/Ib B TOYKAX X; = —5q
—b++vD
M Xy =5 (puc.4).
Ecm D =0, 10 x; =Xy = —2b—a =Xy, T.e. rpaduK GyHKIMU y = ax? +

+ bx + ¢ uMeeT c ocblo abcuuce eAMHCTBEHHYIO OOIIYI0 TOUKY — BepIIU-
Hy mapabonbl. Takum obpasom, eciu a >0 u D =0, To KBagpaTU4HasA

dynkuua y = ax? + bx + ¢ IpUHUMaET HOJOXUTeTbHEIE 3HAYeHUS AT
Bcex X € (—; xy) U (xg; +), obpainaeTcs B Hy/lb B TOYKE X, = —%,
a oTpHUllaTeIbHBIX 3HaUeHUM He MpUHUMaeT (puc.5).

Ecmu D < 0, To KBajpaTHoOe ypaBHeHHe ax>+ bx + ¢ =0 AeficTBUTENb-
HBIX KOpHel He MMeeT M, cjejoBaTenbHo, rpaduk GyHKIMU y = ax? +
+ bx + ¢ He UMeeT ¢ ocbio abCIMCC HUA OGHOM OOIIeH TOYKH, T. €. LIEJIMKOM
pacrmosoXeH Bhillle ocu abciyce. Takum obpasom, eciu a >0 u D <0,
TO KBajpaTH4HasA GyHKIUA ¥ =ax? + bx + ¢ IPUHUMAET TOMbKO TOJI0XKH-

TeJbHBIE 3HaUeHus (puc. 6).

y y
y=ax?+bx+c
y=ax*+bx+c (a>0,D=0)
(@a>0,D>0)
xl\/O X, X /]
Xo |0 X
Puc. 4 Puc. 5
y
y=ax?+bx+c
(a>0,D<0)
0 b'e

Puc. 6
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Crydaii a < 0 paccMaTpuBaeTcsi aHaJIOTUYHO. B aToM ciyyae rpadukom
KBa/IpaTMIHOM GyHKIMK ¥ = ax? + bx + ¢ ABNAeTca napabona, BETBH KOTO-

poti HampapieHbl BHU3. OYHKIMA yObIBaeT Ha MPOMEXYTKE [—%; +00),

BO3pacCTaeT Ha IIPOMEXYTKE (—00; —%:I n gocturaet HaubOJIBIIETO 3HA-

YeHHA Yo=— - B TOUKe Xo=—5- . Eum D>0, to rpaduk GyHKIU

4a
y=ax?+bx+c nmepecekaeT ochb abCclyce B AByX TOYKAX X; M X,. TaKUM
obpasoM, npu a<0 u D >0 kBagpaTuuHasd OyHKIMA y=ax>+bx+c
IIpUHUMAeT OJIOKUTeIbHBIE 3HAYeHU I BceX X € (X;; Xy), OTpUIATesb-
Hble 3HAYEeHUs — JIA BeeX X € (—o; xq) U (xy; +) u obparaeTcs B Hy/Ib
—b++/D -b—+vD
2a UX2= "4
dynkuun y = ax? + bx + ¢ UMeeT ¢ ochbio abCIKCC eUHCTBEHHYIO OO0
TOYKY — BEPIIUHY X, Napabosnbl. TakuMm obpaszom, ecmu a <0 u D =0,
TO KBaZpaTu4Had QyHKIUA y =ax? + bx + ¢ IpUHUMAET OTpULIATeNbHEIE
3HAYEeHMS I BeexX X € (—; x) U (xp; +), obpalaeTcs B HyJib B TOUKe

B TOYKaX X1 = (puc.7). Ecnmu D =0, To rpadux

Xg = a IMOJIOXUTEbHBIX 3HAaueHWU He mpuHuMaeT (puc.7). Eciam

_b
2a’
D < 0, To KBajpaTHOe ypaBHeHHe ax’ + bx + ¢ = 0 JeliCTBUTENbHBIX
KOpHeii He UMeeT U, cle/loBaTebHO, rpaduk GyHKIUM y = ax?® + bx + c He
HIMEET C OChIO aBCIIMCC HU OZHOM 001IIei TOYKH, T. €. LIEJIMKOM PaCHONOXKeH
HIKe ocu abcuucce. Takum obpasom, eciu a > 0 u D < 0, To KBagpaTU4Has
dynximsa y = ax?+ bx + ¢ IpUHUMAaeT TONbKO OTPULIATENbHbIE 3HAYEHUSA

(puc.9).

y y
2
y=ax“+bx+c =
(a<0,D>0) o N0 x
y=ax*+bx+c
(a<0,D=0)
/x1 0 x2\ X
Puc. 7 Puc. 8
y
0 X
y=ax?+bx+c
(a<0,D<0)

Puc. 9
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IIpumep 3. Ha pucyHke n3o6paxéH rpapuk KBaJpaTUIHON QYHKIIHH.

y

01

T~
"

a) Haiigure 3HaueHne QyHKUMM TP X = 1.

6) HaiizuTe 3Ha4eHUs X, IPU KOTOPHIX Y =4.

B) Haiigute Haubosbilee 3HaYeHrE QYHKIIUH.

PEIIEHUE. a) J[jig 0TBeTa Ha 3TOT BOIPOC JOCTATOYHO MBICJIEHHO TIPO-
BECTH Yepe3 TOYKy 1 ocu abCiuce mpsaMyto, TapaulelbHYI0 OCH OP/AMHAT.
Ora npsMas rmepecedéT napabosy B TOUKE C OPAUHATOMH 4.

6) /lys1 oTBeTa Ha BTOPOIA BOIIPOC 3aZlaHUsI JOCTATOYHO MBICIEHHO IIPO-
BECTH 4Yepe3 TOUYKY 4 OCU OpAUHAT NPSIMYI0, TapajlIeIbHYI0 OCU abCIvCC.
Ora npsamMas mepecedéT nmapabory B Toukax ¢ abeuuccamu 1 u 3.

B) HaubonbiieMmy 3HaueHUI0 QYHKIMYM COOTBETCTBYET OPAMHATA BEP-
IIWHBL Tapabosiel. ITa OpAMHATA B JaHHOM CJIydae paBHa 5.

OTBET. a) 4; 6) 1; 3; B) 5.

3aMeTHM, YTO TUIMYHOH OIIUOKO IPYU OTBETE Ha BOIIPOC B) ABJISAETCSA
3amuch B OTBeTe abCIMICCHI BEPIIMHEL, a He e€ opAnHaTh. ClefyeT aKieH-
THPOBATh BHUMaHUe yJauuxcs Ha 3TOM dakTe.

ITpumep 4. Ha pucyHke n300paXéH rpadrK KBaJpaTUIHON GYHKINK
y=ax*+bx+c.

Yy

\
\

\\~
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a) Haiizure 3HaueHnEe K03dPUIIHEHTA C.

6) HaiiguTe 3HaueHue KoabpUuieHTa da.

B) HaiiuTe 3HaueHue KoadouineHTa b.

r) HaiiguTe 3HaueHue QyHKIUM npu X = —3.

PEMEHUE. a) ['paduk KBagpaTUIHOU QYHKIMM IepeceKaeT OCh OpAu-
Hat B Touke (0; c), T. e. B TouKe c opAuHaTol c. [ToaTtomy ¢ =1.

6) u B) U3 IpebIAYIIEro CAeyeT, UTo y = ax?+bx + 1. Haiigém octas-
muecs: Ko3QpQUITUEHTHI, TOMTYYUB ZIBa YPaBHEHUA C STUMU HEU3BECTHBIMU
koadouimeHTaMu. ITOyIUTh 3T YpaBHEHUA MOXKHO, 3aMETUB, YTO TOUKU
(1; —2) u (2; —3) npuHagnexar napabose. 3Hauut, —2=a-12+b-1+1
a+b=-3,
2a+b=-2.
TO ypaBHEHUs CUCTEMBI €€ TIepBOe ypaBHeHUE, HalizéM a = 1. TTogcTaBUB
3TO 3HaUYeHHE B ITEPBOE ypaBHEHUE CUCTEMBI, IOMyIYUM b = —4.

r) OTBETUTDh HA MOCJIEJHUN BOMPOC 33ZaHUA 10 UMeroleMycs ¢par-
MeHTY rpadrka HeBO3MOXKHO, IOCKOJIbKY TOUKa rpaduka ¢ abeiumccoit —3
Ha pUCYyHKe He u3obpakeHa. Ho Temeps m3BecTHa Gopmyia, 3ajgarolnas
JaHHYIO KBaJpaTUYHYIO0 GYHKIMIO: y = X2 — 4x + 1. TloaTomy

y(=3)=(-3)*—4-(-3)+1=22.
OTBET. a) 1; 6) 1; B) —4; ) 22.

" k
padukoM o6paTHOU MIPONOPIMOHANBHOCTH, T.€. QYHKIUH Y = X

(k # 0), aBnsgerca runepbosna, BETBU KOTOpPOH mpu k > 0 pacronoKeHb!
B IIEPBOI M TpeThel KOOPAMHATHBIX YyeTBepTsax (puc.10), a mpu k <0 —
BO BTOPOU W YeTBEPTOU KOOPAMHATHBIX 4eTBepTax (puc. 11).

u-3=a-22+b-2+1, oTkyza { BrIuTA TOWIEHHO K3 BTOPO-

y
|
/

Ay

Puc. 10 Puc. 11
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I'paduk 06paTHOI NPOIIOPIMOHATLHOCTY IPOXOAUT Yepe3 Touky (1; k).
Ipu k > 0 dyHKIMA ¥ = % yOBbIBaeT Ha KaXKIOM U3 IPOMEXYTKOB (—0; 0)
u (0; +) cBoeli obmacTu onpegeneHuys; npu k < 0 — Bo3pacTaeT Ha KaX-
JIOM U3 3TUX IPOMEXYTKOB. OTMETUM, YTO TOBOPUTH O BO3paCTaHUU WU
yObIBaHUY QYHKLINU Y = g Ha Bcell 06,1aCTH Onpe/ie/IeH s HEMb3s, 3TO SB-
JIIeTCsI MaTeMaTUYeCcKOl OUTMOKOMN: BeZlb U3 TOTO, UTO 2 > —1, He cilezyerT,
9T0 ¥ (2) < y(—1) mpu k >0 (cm. puc. 10), u, 3Ha4uT, GYHKIUA ¥ =§ pu

k > 0 He sBseTcsa yObIBaomeil Ha 06beAUHEHUH TTPOMEXYTKOB (—; 0)
u (0; +), XOTa 1 yObIBaeT Ha KaXKAOM U3 HUX. AHAJIOTWYHO (PYHKIIMS

k o
y =3 1pH k < 0 He sIBNAETCA BO3pacTalolleil Ha 0ObeJUHEHNY TPOMEXKYT-

KOB (—; 0) u (0; +0), XOTA ¥ BO3pacTaeT Ha KOKAOM U3 HUX.
ITIpumep 5. YcTaHOBUTE COOTBETCTBUE MeXAY QYHKIIUAMH U UX I'pa-
¢duramu.

OYHKIIIU
A)y:—%x—s B) y=—x*+7x-7 B)y:%

T'PA®UKN
Y Yy . Y
\
1 SRASERN 2 : - 3 !
) X )_\ 1 X ) 0+1 X
[ \
| \ 4
| ——
\ T~
) =

B Tabuile oA KaKAoH GYKBOM YKaXXUTe COOTBETCTBYIONMI HOMEP.
A b B

PEMEHUE. ['padukoM PyHKIUU A SBISETCA MpsAMas, rpadukoM GyHK-
uu B — mapa6ona, rpadukom ¢yHkuun B — runep6ona. Ha pucyrke 1
nzobpakeHa mapabomna, Ha pHUCyHKe 2 —rurepbona, Ha PUCYHKe 3 —
mpsaMas. 3HauuT, ¢opMysne A cOOTBETCTByeT rpaduk 3, dopmyrne Bb—
rpaduk 1, bopmyne B —rpaduk 2.

A B B
[3 /[ ][2]

OTBET.
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IIpumep 6. Ha pucytke usobpaxén rpaduk GyHKIUM y = ; Haiiau-
Te k.

y
|
I

—

I
1

PEmIEHUE. [lna pemeHua HOLLO6HBIX 3aga4 JOCTAaTOYHO HaWTH Ha rpa-
(1)I/IK€ TOYKY C LEJIbIMHU KOOpAWMHATaMU. B manHoMm ciIy4dae OHOM U3 Ta-

KUX TOUYeK SIBJIAETCs, Hallpumep, Touka (4; —1). 3Hauut, —1 = %, OTKyZa
k=-4.
OTBET. —4.
IIpumep 7. Ha pucyHkax nzobpaxens! rpadpuxu GyHKIUN BUga y = %
y Y . Y .
\ \
1 1 T 1 HE
D 01 X 2) I 0l x 3 = 0rl1 X
\ \.
y Y
1 11
4 1 X 5) =01 b'e
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Ompezenuite, Ha KaKOM U3 HUX M300pakeHa rurepbosia, y KOTOPOM
3HavyeHue k:

a) Haubosblee;

6) HanMeHbIIIee;

B) HaMMEHBIIIEE TIONOKUTENBHOE;

r) HaubosbIllee OTPULIATETHHOE;

[1) HauboJIbIlIee IO MOZYIIIO;

€) HavMeHbIIIee 110 MOZYJIIO.

k
PEMEHUE. [TocKonbKy rpaduk GyHKINU Yy = % POXOJUT Yepe3 TOUKy

(1; k), KOCTAaTOYHO CPaBHUTH OPAMHATHI TOUEK ¢ abcuuccoil 1, mpruHaze-
JKaluX AaHHBIM rpadukam. Haubonbinas us opauHat 6yzet y Touku (1; k)
rpaduka 2, HauMeHblasg —y Touku (1; k) rpaduka 1. HaumeHbiias mo-
JIOXKUTeNbHAA opauHarta Oyzer y Touku (1; k) rpaduxa 5, Haubosbimas
orpunarenbHas —y Touku (1; k) rpaduka 4. g oTBeTa Ha BOMIPOC [)
ZIOCTaTOYHO CPaBHUTb I'padUKM, COOTBETCTBYIOIINE HAUGOMBIIEMY [10JIO-
JKUTENbHOMY 3HaueHHUIo k (rpa¢uk 2) ¥ HauMeHbIIEMY OTPUIIATEIbHO-
My 3HaueHuto k (rpaduk 1). I'paduky 1 mpuHaANEKUT, HAIPYMep, TOUKA

(2; —6), oTkyza —6= %, u k =—12. I'paduky 2 npuHaAIEKUT, HATIPUMED,
Touka (3; 3), oTKkyza 3= g, u k=9. ITockonbKy | — 12| =12>9, KCKOMBIM

rpadukom saBisercsa rpaduk 1. [l oTBeTa Ha BOIIPOC €) BoBce He 06s13a-

TeJIbHO HAXOAWUTb KOHKPETHhIe 3HAaUYeHUsA k: COBEPIIEHHO OYEBUAHO, YTO

camasi MaJieHbKasi 10 MOZYJII0 opauHaTa Oyzer y Touku (1; k) rpaduka 4.
OTBET. a) 2;0) 1;B) 5;1) 4; 1) 1; ) 4.



IToaroToBUTE/NbHBIE 3a/la4H

1. YcTaHOBUTE COOTBETCTBUE MeXAY TpadukamMu GyHKIUN U Gop-
MyJIaMU, KOTOpBIe UX 3a/ai0T.

TPADUIKU
Y Y y
/
1: 1 1 1
A) o 1 X B) 0 b B) 0] 1 X
7
®OPMYVYJIBI
1) y=2x 2)y=x+2 y=2
B Tabsuile moz Kaskok 6YKBOM YKaXKHUTE COOTBETCTBYIONTHE HOMED.
A b B

2. YcTaHOBUTE COOTBETCTBUE MeXAy Tpadukamu GyHKUU u Gop-
MyJIaMU, KOTOPBIE UX 33/aI0T.

TPA®UKU
y y Y
1 1 !
A) ol \1 > B) 01 B) 01 x
®OPMYJIbI
y=-2x-1 2)y=-2x+1 Dy=2x+1

B Tabnuiie oz K10 OYKBOH YKa)XXUTe COOTBETCTBYIOLIMI HOMEP.
A b B
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3. Ha pucynkax nsobpakeHsl rpaduku GyHKumii Buaa y =kx +b.
YCTaHOBUTE COOTBETCTBHE MeXAy rpadmkaMu GyHKUUN U 3HaAKaMU
ko3¢ dunreHToB k u b.

TPAGUIKU
y Y Y
A) 0 X B) 0 X B) 0 X
KOS ®OUILIMEHTHI
Dk<0,b<0 2)k<0,b>0 3)k>0,b>0

B Tabuuiie Tof Kax0t GYKBOM YKaXKUTe COOTBETCTBYIOLIVI HOMED.
A b B

4. YcTaHOBUTE COOTBETCTBHE MEXAY GYHKIIMAMU U UX TpadUKaMHu.

OYHKLIU

A)y=-x*—4x-3 B)y=-x*4+4x—-3 B)y=x?>+4x+3

T'PAOUKU
y y y
\ I
\ |
\ /
1 110 2 ! 3 MR
) / \ 1 X ) 041 \ X ) 0+1 X
| \ | \
/ \ / \

B Tabuuiie oA Kax10t GYKBOM YKaXKUTe COOTBETCTBYIOLINI HOMED.
A b B
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5. Ha pucyHkax n3o6paxeHs! rpaduku GyHKINN BUZA
y =ax*+bx+c.

YCTaHOBUTE COOTBETCTBHE MeXAy rpadmkaMu GyHKUUN M 3HaAKaMU
K03¢$HUILIEHTOB a U C.

T'PADVIKU
y y y

\/XB) [

A) 5 / > B) 0 >
KO2®OULIMEHTBI
1D)a<0,c>0 2)a>0,c>0 3a>0,c<0

B Tabnuiie mog Kakaoi GYKBOM yKaXXKUTe COOTBETCTBYIOIINM HOMeP.
A b B

6. YcTaHOBUTE COOTBETCTBUE MeXAy Tpadukamu GyHKUU u op-
MyJIaMU, KOTOPBIE UX 33/aI0T.

T'PAOUKU
y y y
1 1
\ |
JEEASEEE W IEEEA]
A) = 1 x B) 0 x B L1l x
N /
{ i
T T
DOPMVJIbI
1 3 3
Dy=-3; y=% Ny=-3

B Tabnuiie oz K10 OYKBOH YKa)XKUTe COOTBETCTBYIOLINA HOMeEP.
A b B
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7. YcTaHOBHUTE COOTBETCTBUE MEXAY QYHKIMAMU U UX rpadUKaMHU.

OYHKIINU

4 1 4
A)y=—3 B)y=4; Bly=+

T'PAOUKU

Y o ¥

114 1 L = 1
D) N0 2) 01 X 3) -1 = X

) T

B Tabuuiie oA Kax0t GYKBOM YKaXXUTe COOTBETCTBYIOIINI HOMED.
A b B

8. Ha pucynke u3obpaxén rpadpux GyHKINHN y = k

X

y

A

\

Omnpezenurte 3HaYeHUe Koadouirenra k.
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9. YcTaHOBUTE COOTBETCTBHE MeXAY I'padukamu GyHKUMM u dop-
MyJIaMU, KOTOPBIE UX 33/aI0T.

I'PAGUKU
Yy J’} y
1 At 1
A) 0] 1 B) 0|, x B 0|1 x
DdOPMVYJIbI
1)y=—% 2) y =4—x? 3)y=2x+4

B Tabnuiie oz K10 OYKBOH YKa)XKUTe COOTBETCTBYIOLINI HOMEP.
A b B

10. YcTaHOBUTE COOTBETCTBUE MeXAY rpadukamu GyHKIuI U op-
MyJIaMU, KOTOPBIE UX 33/aI0T.

T'PAGUKU
Yy Y Yy
A : B Ly B Al
) 0| 1 X ) 01 X ) 01 X
®OPMYJIBI
1
Dy=35x 2) y =2—x> 3)y=+x

B Tabnuiie mog Kaka0i GYKBOHM yKaKKUTe COOTBETCTBYIOIINM HOMEP.
A b B




3adyéTHblIe 3aa4u

1. YcTaHOBUTE COOTBETCTBUE MeXAY rpadukamu GyHKIUN U Gop-
MyJlaMU, KOTOpBIe UX 3a/ai0T.

TPA®UKU
y y y
\ 1 1 1
A) ON1 X B) 0] 1 X B) 0] 1 X
\
®OPMYVYJIbI
Dy=-3 2)y=x-3 3) y=-3x
B Tabuuiie Tog Kax10t GYKBOM YKaXKUTe COOTBETCTBYIOLINI HOMED.
A b B

2. YcTaHOBUTE COOTBETCTBHE MeEXAY IrpadukaMu GyHKumi u dop-
MyJlaMH{, KOTOpBIe UX 3aJal0T.

T'PA®UKU
y Yy Yy
v A W/
A) 01 X B) 0|1 X B) 0 1 X
/ \ /
®OPMYVY/JIbI
1)y=-3x+3 2) y =3x

3) y=3x—-3

B Tabuiie Tof Kax0t GYKBOM YKaXXUTe COOTBETCTBYIOLINI HOMED.
A b B
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3. Ha pucynkax uzobpaxeHsl rpa¢uku GyHKOUH Buga y =kx +b.

YCTaHOBUTE COOTBETCTBHE MeXAy rpadmkaMu GyHKUUN M 3HaAKaMU
ko3¢ ouUIreHTOB k U b.

I'PAOVIKN

y

A)

B) B)
O/X 0 X 0 X
/

KODOPUILIMEHTHI
Dk<0,b>0 2)k<0,b<0 3)k>0,b<0
B Tabsuile moz Kaskok 6YKBOM YKaXKHUTE COOTBETCTBYIONTHE HOMED.
A b B

4. YcTaHOBUTE COOTBETCTBUE MEXAY GYHKIIMAMU U UX TpadUKaMu
®YHKLIUU

A)y=2x>-10x+8 B)y=-2x>+10x—8 B) y = —2x?—10x—8

TPAOGUKU
y y Yy
| I
| |
\ |
\ |
\ | JT 1\ JT 1\
N 1 \ | 2 1 [\ 3 [\ 1
0 17 X 01 \ X i \ 0 X
\[ [/ | \ | \
| \ | \
| | | |
| | | |
ir | T |

B Tabnuiie oz K40 OYKBOH YKa)XHUTe COOTBETCTBYIOLIMI HOMEP.
A b B
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5. Ha pucyHkax n3obpakeHbl rpadpuky GyHKIIUH BUAA
y = ax*+bx+c.

YcTaHOBUTE COOTBETCTBUE MeXAy rpaduraMu GYHKIWN U 3HaKaMU
K03 UIINEHTOB a  C.

TPAOUKU
Yy Y Y
A) 0 X B) X B) 0 X
KOD®®UITUEHTHI
Da<0,c>0 2)a>0,c>0 3)a>0,c<0

B Tabuuiie oA Kax0 GYKBOM YKaXKKUTe COOTBETCTBYIOILIVI HOMED.
A b B

6. YcTaHOBUTE COOTBETCTBHE MeEXAY rpadukamu GyHKumi u dop-
MyJlaMU, KOTOpEIe UX 33/ai0T.

T'PA®OUKU
Y }" Y ‘
/ \
A 1\ 5 = &) 5 [EERNEEE
) 0 X ) 1/ = X ) 2 N H1 X
| \
T 1]
DdOPMVYJIBI
3 1 3
Dy=-% 2)y =3, Ny=7

B Tabsuie oz ka0t OyKBOH YKaXKUTe COOTBETCTBYIOLINI HOMED.
A b B
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7. YCTaHOBUTE COOTBETCTBHE MEXAY GYHKIMAMU U UX rpadUKaMU.

®YHKIINU

1 6 6
Ay =g B)y=-% B)y=7

I'PAOVIKN

y y

D > 2) %3

B Tabnuiie mog Kakaoi GYKBOHM yKaXXKUTe COOTBETCTBYIOIINI HOMEP.
A b B

8. Ha pucynke u3obpaxéH rpadpux GyHKINHN y = %
y
1
0l 1 X

Omnpegenute 3HaueHUe KoadouiinerTa k.
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9. YcTaHOBUTE COOTBETCTBHE MeXy I'padukamu GyHkuui u dop-
MyJIaMH, KOTOPBIE UX 3a/aI0T.

TPAOUKU
y y y
111 1 111

A) \Q/ X B) 0, 1 X B) 07} X

®OPMYJIbI
l)y:—% 2) y = 2x 3 y=x2-2

B Tabuuiie oA Kax10t GYKBOM YKaXKUTe COOTBETCTBYIOILINI HOMED.
A b B

10. YcTaHOBHUTE COOTBETCTBHE MEXKAY IrpadrkamMu GYHKIUH U Gop-
MyJIaMU, KOTOpBIe UX 33Jai0T.

I'PA®UKU
y y y
A Ly B L B 1
) 0|1 X ) 0|1 X ) o> X
®OPMVIJIbI
1
Dy=-3x 2) y=—x*-2 3 y=vx

B Tabsie oz ka0t 6yKBOH YKaKUTe COOTBETCTBYIOLINI HOMED.
A b B
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KpaTkune MeToguYeCcKre peKOMeHAAI[UuH

3azanue 11 OI'D mo MaTeMaTHKe IIpe[CTaBisieT co0Oi 3azady Ha
YHCJIOBBIE MTOC/IEJOBATEIBHOCTH, TIPEXK/Ie BCero Ha apuPpMETUIECKYIO WU
reoMeTPUYECKYI0 IIPOTPecCHUio.

HamoMHMM, YTO uuc/10801l NOCIe008aAMebHOCTbI0 HAa3bIBAETCS HAbOP
Yyuces, /U1 KOTOPBIX YKa3aH IOPSIOK WX CJIeZIOBAHUSA, T.€. KaXAOMY W3
yucea Habopa TIPUITHCAH OIpeAeTEHHBIN TOPSAKOBBIM HOMEp, IPUYEM
mobble ZBa uMcia U3 Habopa (Zake ecii OHU PaBHBI) MMEIOT PasHbIe
HoMepa. VIHBIMM CJI0BaMM, IOC/Ie/[0BaTelbHOCTh — 3TO He YTO UHOe, Kak
byHKIMA, ompeZieiéHHAasd Ha MHOXECTBE HaTypaJabHBIX uucesa. I'paduk
Tako¥ QyHKITUU MpeACTaBIsgeT co60l MHOXKECTBO TOUYEK C HATypaJbHbBIMHU
abcryccamMu, OpUHATH KOTOPHIX HAXO/SATCA 110 ONpeeIEHHOMY TIPaBUIY.
OTo mpaBWIO, KaKk U B cjIydae J060# Apyroit GyHKIMU, MOXKET OBITh
JaHO B BUJE ONMUCAHUA, TaGMUIBl, GOpMyabl JUOO Jaxke cpasy B BuUe
camoro rpaduika. O6BIYHO OC/IEZ0BATENbHOCTS 0603HavYaeTes (a,) Win
{a, }. CkobKu yKa3bIBAaIOT UMEHHO Ha 0003HaUYeHUe TI0CIe0BAaTEbHOCTH,
a UX OTCYTCTBUE, T. €. 3allUCh d,, O3HAYAET, YTO pedb HAET 00 n-M wieHe
IoC/IeIOBATENIbHOCTH.

Apugmemuueckoil npozpeccueil Ha3bIBAETCA YHUCJIOBAs IOCIEZOBATETb-
HOCTb, Ka)X/IbIil WIeH KOTOPOM HauyMHas cO BTOPOTO PaBeH IpeAbIAyIIeMYy,
CJIOXKEHHOMY C OJHUM W TeM JKe /I JaHHOW IOCJIeZ0BATELHOCTH YVC-
JoM d, HasbIBaEMBIM PA3HOCMbIO0 npoepeccuul. Pa3HOCTb apupMeTHUECKON
TIPOT'PECCUM MOXKET OBITH JTFOOBIM YHCJIOM: TIOJIOKUTENbHBIM, OTPHUIATENh-
HBIM, HylMéM. TakuM 06pasoM, [JIT TOTO YTOOBI OHO3HAYHO OIPEeZeUTh
apupMeTHIECKYIO TPOTPECCHI0, IOCTATOYHO 3HATh KAKOU-TO €€ WieH U pas-
HOCTB, T.e. apudMeTHdecKas MPOrpeccus 3aZaéTcsA ABYMA 3JEeMEHTaMHU.
B caMbIX TIPOCTBIX U CTAHZAPTHBIX CIyYasx 3TO MEPBHIN WIEH IPOTrPecCcun
U e€ pasHOCTh. Ha YMCI0BOI TIPAMOM WieHbl apudpMeTHIECKOH IPOTPeCccuu
C pa3HOCTBIO, OTIMYHON OT HYJA, U300paXKaIOTCs TOYKAMH, PaCCTOSHUE
MEXIY AByMs JTFOOBIMU COCETHMMU M3 KOTOPHIX paBHO |d|.

V3 onpeznenenuss apupMeTUIECKOU MPOTPECCUH BHITEKAIOT HopMysia
eé n-ro wieHa

a,=a;+mn-1d
1 GopMysIa CyMMBI S,, €€ TIepBBIX N WIEHOB

a;+a,

S, = 5
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HPI/I PEHIEHNHX HEKOTOPBIX 3aJa4 MOTYT OKa3aTbCA IIOJIE3HBIMU CIEAYIO-
mue CBOﬁCTBa, TaKXK€ BBbITEKaroIre N3 OIIpeJe/ICHUA apH(l)MeTH‘IECKOﬁ
IIporpeccumn:

1) AJA HEIIOCTOSHHOMI IIporpeccuu a; + a = Clp + Clq B TOM H TOJIBKO
TOM Cjy4ae, eCiiu k +l =p + d, T. €. CyMMa JAByX JIIOOBIX YWIEHOB apI/I(i)Me-
TUYeCKOH IIPOrPeCCHH paBHA CyMME JIBYX JIIOOBIX APYTUX €€ WIEHOB C TOH
Ke CYMMOfI HWHIEKCOB;

2) a, = A—m +ak+m

2
CKOI IIporpeccu HadrHasi CO BTOPOI'O €CTb CpeAgHEe apI/I(bMETI/I‘IeCKOE

[BYX PaBHOOTCTOSIIIMX OT HEro WIEHOB 3TOH IIPOrpecCHH; B YaCTHOCTH,
KKIBIN wieH aprdMeTHIecKol porpeccuy HauuHas co BTOPOTO paBeH
cpeAHeMy apupMeTHIeCKOMY JABYX COCEZTHUX C HUM WIEHOB 3TOM IIporpec-
(97178

O6paTuM BHUMaHHE Ha TO, YTO €CJIU JJIA KaKOU-TO YMCJIOBOM HOCiIe-
ZOBaTEIbHOCTH BBHIIIOJIHEHO CBOMCTBO 2, TO 3Ta MOCIE0BATENbHOCTD SB-
nseTcs apudMeTHIecKol porpeccueli, IO3TOMYy CBOMCTBO 2 MHOTIZA Ha-
3BIBAIOT XapaKTePUCTUUECKUM CBOHCTBOM apHdMeTHIeCKO IIPOrpecchu.

[lepetiném K IprMepam.

ITpumep 1. Apudmernyeckas nporpeccus (a,) 3aZaHa JByMs IIepPBbI-
Mu wieHamu: —11; —8; ... HalizuTe: a) pa3HOCTh porpeccuu; 6) TpeTuit
WIeH IPOIPeCCUH.

PEMIEHME. a) PasHocTh d apudmeTyecKkoii mporpeccuy paBHa pasHo-
CTH JMI060T0 €€ WieHa HauWHas CO BTOPOTO U IpeAbIAyINero wieHa. B gaH-
HoM cirydae d =—8— (—11) =3.

6) TpeTuii WieH IPOrpecCcHU paBeH CyMMe e€ BTOPOTO WieHa U pa3Ho-
cTH nporpeccuu: —8 43 =-5.

OTBET. a) 3; 6) —5.

[Ipu pellleHUM TpeABIAYINEH 3a7auu MOXKHO 6bUIO GBI 060HTHCH 6e3
($bOpMaIbHOTO BBITKUCHIBAHKS Pa3HOCTH, 3aMETHUB, YTO BTOPOU WIEH IIPO-
rpeccud Ha 3 6osbllle IEPBOr0. 3HAYUT, YUCIO 3 U €CTh Pa3HOCTh IPO-
rpeccuu. Torza u TpeTuii 6osblile BTOPOTro Ha 3, T. €. paBeH —4.

ITpumep 2. [NocnegoBarenbHOCTH (a,,) 3a7aHa dopmysoi a, =8n+ 3.
Kakoe 13 cirefyromux 4uces ABIAeTCA e€ WICHOM?

1) 88881 2) 88882 3) 88883 4) 88884

PEIIEHUE. YieHaM¥ MOCIeZI0BaTENbHOCTH SBJISIOTCSA HATypaIbHbIE YVC-
JIa, OCTaTOK OT JieJieHHd KOTOPhIX Ha 8 paBeH 3. TakuM 4HCIOM cpefu yKa-
3aHHBIX B YCJIOBUU ABJIAETCH, OUEBUAHO, TONBKO 88 883.

OTBET. 3.

O6paTvM BHUMaHUE Ha TO, YTO JaHHAs B YCJIOBUU IIpUMepa 2 moce-
JIOBaTeJIbHOCTh SIBJIAETCA apudMeTHUeCKOl Iporpeccueil. DTo ciexyeT

(3mech k > m), T.e. KOKABINA WieH apudMeTHUe-
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U3 TOTO, YTO Pa3HOCTh MEXAY JIOOBIM €€ WIEHOM HauyWHasg CO BTOPOTO
Y IpeABYIIUM WIEHOM OfHA U Ta Xe. B camoM ferne, ecnu a, =8n+ 3,
TO a4 =8(n+1)+3=8n+11, oTkyzAa a,,; —a,=8n+11-8n—-3=8§,
T.e. (a,) — apudmeTHIECKas IPOrPECCHs C pa3HOCThIO d = 8.

IMpumep 3. [locnenoBarenbHOCTS (¢,) 3a/jaHa YCIOBUAMU ¢ =6, ¢, =
=c, — 9. Hatigure c,.

PEMIEHUE. [TOCKONBKY €, — ¢, = —9, mocnesoBaTenbHOCTh (C,) fAB-
nseTcss apudMeTUIECKOM mporpeccuell ¢ pasHocTbio d = —9. [NosTomy
c;=¢,+6d=64+6-(—9)=—-48.

OTBET. —48.

Ipumep 4. (a,) — apudmeTndeckass IPOTpeccs C pPa3HOCTHIO, OT-

o Aip—ad; | A1 —0¢
JIMYHOU OT HYJIA. Brruuciaute .
ag—ay, ag—ay

PEIIEHUE. BocrombayeMcst GOpMysIol n-ro wieHa apupMeTHIecKOH
IIPOrpeCcCcUy U IepenulleM JaHHOe BEIpakeHNe B BUJe

a;+9d—a, a;+10d —a; —5d
a,+8d—-a;—6d  a;+7d—a;—3d”’

OTKYyZ.a ToCjIe VIIPOIIeHUH MOoNyIuM

od_ 54 _9.5_23_
ﬁ+4_d_2+4_ 2 =5,75.

OTBET. 5,75.

IIpumep 5. Halizure cyMMy IepBBIX TPUALATU WIEHOB apudMeTIde-
cKolt mporpeccuu (a,), eciii cymMMa IepBbIX JeciATy e€ WwieHoB paBHa 640,
a cyMMa TePBhIX MIECTUAECITU €€ YwieHOB paBHa —960.

PemEHUE. HaligéMm cHavana a; u d. ITo ycioBuio

a,+a

S10=—52-10 = (a; +a; +9d) -5 = 640,

OTKyZa 2a; +9d = 128. AHasorn4Ho

+
Seo = 560 = (a; +a; +59d) -30 = —960,

OTKyZa 2a; + 59d = —32. BrluTeM M3 IIOCIEeJHETO PAaBEHCTBA IOWIEHHO
paBeHCTBO 2a; + 9d = 128. [Monyuum 50d = —160, otkyza d = —3,2. Ho
Torga 2a; =128 +9-3,2=156,8, otkyza a; = 78,4. Ocranoch HaTU uC-
KOMYIO CyMMY:

Sgoz P ‘30=(a1+a1+29d)'15=
= (2-78,4+4+29-(—3,2))-15 = 960.
OTBET. 960.
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3aMeTHM, YTO OTBET IpHUMepa 5 ObUT IOTy4YeH C UCIOIb30BAHUEM CTaH-
ZapPTHOT'O aJTOPUTMa PellleHUs MOAO0OHBIX 3a4a4: MO JaHHBIM YCIOBUA ObI-
JIV COCTaBJIEHBI IBA yPaBHEHUs, KOTOPhIE TIO3BOIWIN HalTH a; u d — ba-
30BbI€ JIEMEHTHI IPOT'PECCHH, MTOCTIE YETO C UX TIOMOIIBIO ObLIa BEIYHCIIE-
Ha TpebyeMas BeJUIMHA.

Ecnu ycnoBue 3aZiauu IO3BOJAET COCTaBUTh TOMBKO OZHO PaBEHCTBO
(ypaBHeHHUe), TO, CKOpee Bcero, JJId PellleHN:A 3aJa4y Hy»KHO BOCIIONb30-
BaThCA OIpeZiesieHreM Iporpeccuu (cM. mpumMep 4) Wi IpUMeHUThH CBOM-

cTBa 1 wim 2.
. a3 +a;5+a;;+dgg
ITpumep 6. Haliziute 3HaueHUe BbIpakKeHUs a , ecyiu
16

M3BECTHO, YTO YHMCJIOBAs IOCAEA0BATENBHOCTD (a,) ABIAETCA apupMeTH-
YeCcKoU mporpeccuen.

PEMEHUE. VI3 yCIOBUA 3aZiauul CIeAyeT, YTO dig 7 0. i pelenus 3a-
J a4y BOCIIO/Ib3yeMCs CBOMCTBOM 2, U3 KOTOPOTO CJIeAyeT, 9YTO

ai3+dayg = 2d16, Ay5+ay; = 20a56.

4aq
[ToaToMy MicKOMOe 3Ha4eHre PaBHO P =4.
16

OTBET. 4.

[TpuBeséM Tenepb OCHOBHEIE OTIpeZiesieHUA U GaKThI, CBI3aHHBIE C Te0-
MeTpuYecKol mporpeccuei.

Teomempuueckoil npoepeccuell Ha3bIBaeTCSA YUCIOBAs IIOCTIEJOBATEND-
HocTb (b,), EPBHIN WIeH KOTOPOH OTIMYEeH OT HyJd, a Jobo# Apyroit
eé WieH paBeH IpeJBIAYIIEMY, YMHOXEHHOMY Ha OZHO U TO JKe JJI
JAHHOM IMOCTIeOBAaTENbHOCTU OTIMYHOE OT HYJIA YHCJIO ¢, Ha3plBaeMoe
3HameHamesiem npoepeccuu. TakuM o6pa3oM, B OTJIMUUE OT ONpEETEHUT
apudMeTHIeCcKoll Imporpeccuy, onpezeneHne reoMeTpUIeckoil mporpec-
CHH, COZIEPKUT OTPaHUYEHNs Ha 06a eé 6a30BbIX aneMeHTa: b; #0, ¢ #0.
VI3 ompezeneHns reOMeTPUIECKOI IPOrPECCUU CIEAYET U TO, YTO JII0O0H
eé WIeH OTJIMYEH OT HyJIA.

Takum 06pazom, A TOro YTO6B! OZHO3HAYHO ONPEETUTh FEOMETPHU-
YeCKyI0 IPOrpeccuio, OCTATOUHO 3HATh KAKOH-TO e€ wieH 1 3HaMeHaTeb,
T. €. TeOMeTpUYecKas IIporpeccus, kak U apupmeTrdeckas, 3a1aéTcs JBy-
Ms 37eMeHTaMU. B caMBIX IIPOCTBIX M CTAHAAPTHHIX CIydasX 3TO MEePBHIi
WIEeH NMPOTPECCUU U e€ 3HaMeHaTesb. B Oojee CJIOXKHBIX 3a7adax IO JaH-
HBIM YCJIOBUS MOXXHO COCTAaBUThH /JBA PaBEHCTBa (ypaBHEHWs), KOTODHIE
IIO3BOJIAT HaiTu b, U g, a y»Ke 3aTeM C UX IIOMOIIBI0 BEIYUCIUTh UCKOMYIO
BeJINYUHY.

OmpezeneHrie reOMeTPUYECKOM MIPOI'PECCHY MTO3BOJISIET HANTH hOpMy-
1y eé n-ro wieHa b, =b; - q""! u dopmyry cymMsI S,, €€ epBLIX N Wie-
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n

HOB S, =b; qu
Ecnu XKe 3HaMeHaTeh TEOMETPUYECKOH Iporpeccuu paBeH 1, To Bce eé
YWIEeHBl PaBHHI TIEPBOMY U S, =n - b;.

HamomHuM emé 1Ba CBOMCTBA, KOTOPbIE MOTYT OKa3aThCs MOJIE3HBIMU
IIpU pellleHu  psifia 3aJad:

1) ans HemocToAHHOM nporpeccuu by - by =b, - b, B TOM 1 TOIBKO TOM
cydae, ecmu k +1=p + g, T. e. IpOU3BeEHUE JIBYX JIIOOBIX WIEHOB T'e0-
MEeTPUYECKOH TIPOTrPECCUU PaBHO MPOU3BEAEHUIO BYX JMIOOBIX APYTUX €€
YWIEHOB C TOM ke CyMMOU MH/IEKCOB;

2) b,f =by_pm - byym (30ech k >m), T.e. KBaZipaT KaXAOTO WieHa reo-
MeTpUYeCKO! MpOTrpecCMy HadyhHasg CO BTOPOTO paBeH IPOU3BEJEHUIO
JIByX PaBHOOTCTOSAIINUX OT HErO WIEHOB 3TOM IPOrPeCcCHU; B YaCTHOCTH,

JJI1 TIPOTPECCUM C IOMOXKUTENbHBIMUA WieHaMUu by = 4/bi_. by, T-€.
KaK/bII WieH reoMeTpHUIeCKO IpOrpeccuy ¢ MOM0XKUTeIbHBIMY WIeHAMU

HayWHas CO BTOPOTO paBeH CpeAHEMY IeOMETPUYECKOMY ABYX COCETHUX
C HUM WIEHOB 3TOU IPOT'PECCHU.

O6paTuM BHUMaHUe Ha TO, YTO €CJIU JJIs1 KAKOH-TO YKMCI0BOM MOCIEA0-
BaTeJIbHOCTH BHITIOJTHEHO CBOMCTBO 2, TO 3TA IIOC/IEA0BATEILHOCT SABJIAET-
Cs1 TeOMETPUYECKOM TTPOTpeCcCUeii, TO3TOMY CBOMCTBO 2 MHOT/Ia HAa3bIBAIOT
XapaKTePUCTUYECKUM CBOMCTBOM T'€OMETPUYECKOM ITPOTPECCUH.

IIpumep 7. TeomeTpudeckas nporpeccus (b,) 3agana AByMs IepBHIMU
wrenamu: —2; 10; ... HaiiguTe: a) 3HaMeHaTesb Iporpeccuu; 6) IATHIEH
YIeH NMPOTPEeCCHH.

PENIEHUE. a) 3HaMeHaTelb  TeOMEeTPUYECKON MPOTPECCUN PABEH OT-
HOIIIEHUIO JII060TO eé WwieHa HauuHas CO BTOPOTO U IPEJBIAYIIEro WieHa.

(@711 IpOrpeccu, 3HaMeHaTe b KOTOPOH OT/IMYeH OT 1).

10
B manHOM ciay4ae q = 5= —5.

6) IIATEIN WiEH MPOTPECCUY PABEH IPOU3BEAEHUIO €€ BTOPOTO WieHa
1 Kyba 3HaMeHarens nporpeccuu: 10 - (—5)% = —1250.

OTBET. a) —5; 6) —1250.

[lpu pellleHUM TpeABIAYINEN 3a7auu MOXKHO ObUIO GBI 06OHTHCH 6e3
bopManbHOTO BHIMKMCHIBAHUA 3HAMEHATENsS], 3aMETUB, YTO BTOPOM WieH
MPOTPECCUU TTONYYAEeTCsT YMHOXKEHHMEM IEPBOTO Ha —5. 3HAYWUT, YHC-
J0 —5 W ecTh 3HaMeHaTenb THporpeccuu. Torza eé MATHIM WieH paBeH
10- (—5)*=—-1250.

Ipumep 8. YucnoBas nociefoBaTelbHOCTb (b,) 3aaHa yCIOBUAMU
by=-128,b,,,= %bn. Haiigure b,.

PEMEHME. V3 ycI0BUA 3aauu CJIEAYET, YTO MEPBBI WieH JaHHOH MOo-
CJIe0BATENbHOCTH OTJIMYEH OT HYJIsA, 8 KaXKABIN eé WieH HauuHas CO BTO-

POrO paBeH NpeABIAYIIEMY, YMHOXKEHHOMY Ha YHCIIO % 3Ha4UT, AaHHAA
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IIOCJIEAOBATEJIbHOCTD ABIACTCA I‘eOMeTpH‘IeCKOﬁ HPOPPECCI/Ieﬁ CO 3HaMe-

3
HatesleM ¢ = 7 . [losTomy

3
3 — 27 _ 997 _
by=b,-q° = 128-( ) = 128-64— 2-27 = —54.

Al

OTBET. —54.

Ipumep 9. Haiifute cyMMy MEPBBIX CEMU WIEHOB rEOMETPUYECKOI
nporpeccut (b,), ecnu U3BeCTHO, uTO by =6, by =0,75.

PEIIEHUE. VI3 pOpMysBI n-TO WieHa reoMeTPUIECKO IIPOrPeCccUy cie-
ayet, uto by =b; - q°, by =b, - q°. 3HauuT,

1
OTKyZ1a = 5. Torza

= —= = = . 5: . =
bl—qs—(15—62 6-32 = 192.
2
[TosTomy
1Y’ 127
7 ! —==
_ .9 -1 _ (2) _ 128 _ 127 _
S7—b1qT1—192-1—_1—192-T—192-6—4—3-127—381.
2 2
OTBET. 381.

Eciu ycnoBue 3a7adyy MO3BOJAET COCTABUTh TOJIBKO OZHO PaBEHCTBO
(ypaBHeHMEe) WIM BOBCe He IIpeArionaraeT 3TOro, TO, CKopee BCETro, JAJA
pelleHua 3a/ja4y Hy»KHO IIPUMeHUTh cBoiicTBa 1 win 2.

ITpumep 10. Haiizute 3HaueHUe BHIpAKEHUA

bz 'b32+b4 ‘bso +b6 'bzs
20b2, ’

€CJIM U3BECTHO, YTO YHUCI0BAsA IOCIeA0BATEeNbHOCTS (b,) ABJISAETCA reoMeT-
PUYECKOU TTpOTpeccUei.

PEMIEHME. VI3 ycioBuA 3azauul ciieAyet, 4yTo by, # 0. na pelieHus
3a7lauyl BOCIIONIb3yeMCs CBOMCTBOM 2, U3 KOTOPOTO CJIEAyeT, YTO KaKZAoe

cj1araeémoe 4uCInuTeEJA paBHO b%7 HOBTOMY HNCKOMO€ 3HAa4Y€HHE DpaBHO
2

3b2,
2057, = 0,15.

OTBET. 0,15.




IloAroToBUTENBHBIE 3a/IaUU

1. Jlana apudpmeTnyeckas nporpeccus (a,), pPasHOCTb KOTOPOH paB-
Ha —8,5 u a; =—6,8. HaiiguTe as.

2. BoimycaHbl HECKONBKO IOC/AEOBATeNbHBIX WIEHOB apudmeride-
CKOH IIPOT'PECCUU:

ey —6; x; —2; 0;
HaiiguTte x.
3. Jlana apudmeruyeckas nporpeccus (a,), B KOTOPOH
alo == _10, Cl16 == _19

Hatizute pa3sHOCTh IPOI'PECCUU.

4. lana apudmeTtudeckas mporpeccus (a,), pa3HOCTb KOTOPOH paB-
Ha 1,1 u a; =—7. HalizuTe cyMMy IIepBBIX BOCbMU €€ WIEHOB.

5. BemricaHbl mepBble HECKONIBKO WIEHOB apUPMETHIECKOM TIPOTPEeCCHU:
20; 13; 6; ...
Haiizute cerbMoit WieH 3TON MPOTPECCUU.
6. BrimmicaHbl IlepBble HECKOIBKO WIEHOB reOMeTPUYEeCKON IIPOrpeccui:
100; 20; 4; ...

HaiiauTe e€ naThIl WIEH.

7. BeIMcaHbl HECKOIBKO I10C/Ie0BaTeIbHBIX WIEHOB reOMeTpHUYECKOH
IIPOT'PECCUU:

...; 3; x; 75; —375;

HaiiguTte x.
8. TeomeTpuueckas nporpeccus (b,) 3aaHa yCIOBUAMU

b]. - _6, bn+1 = 2bn.
Haiizure bg.
9. TeomeTpuueckas nporpeccus (b,) 3aaHa ycI0BUAMU
bl == _3, bn+1 = _4bn
Hatizute cymMmMy IepBbIX IATH €€ WIEHOB.
10. BoimucaHs! IlepBble HECKOIBKO WIEHOB I'eOMeTPUYECKOM IIporpeccuu:
—1250; —250; —50;

Hatizyte cymMy IepBbIX IATU €€ WIEHOB.



3ayéTHbIe 3asa4u

1. BeIMcaHbl HECKOJIBKO IOCIEOBATENbHBIX WIEHOB apudMeTHye-
CKOI IIpOrpeccum:
.y —9; x; —13; —15;
HatiguTe x.
2. lana apudmeTtndeckas nporpeccus (d,), B KOTOpOH
Cl3 = _21,4, a13 == _40,4
Hatizute pa3sHOCTh IPOI'PECCUU.
3. ITocnepoBaTenbHOCTD (a,) 3aZaHa YCIOBUAMU
a; = 3> Api1 = Ay +4.
Haiigure ag.
4. BrInyicaHb! IIepBble HECKOIBKO WIEHOB apudMeTHIecKol Iporpeccuu:
—6; 1; 8; ...
HaiiguTe mecToit 4ieH 3TOM MpOTrpeccum.
5. lMocnexoBarensHOCTS (b,) 3aZaHa YCIOBUAMU

bl == _6, le+1 =—-2- b_n.

Hatizure bs.
6. BrImricaHsb! MepBbIe HECKOIBKO WIEHOB T'€OMETPHUIECKON ITPOTPECCUU:
—175; —140; —112; ...

HatizyTe eé nmaTHINA WiIEH.
7. BBITTMCaHBI HECKOIBKO MOC/IEIOBATENBHBIX WIEHOB reOMETPHUYECKOU
TIPOTPECCUM:
...; 162; x; 18; —6; ...

HatizuTe x.
8. TeomeTtpuueckas nmporpeccus (b,) 3azaHa yCIOBUAMU

b]. = _2, bn+1 = 2bn

Haiizure b, .
9. leomeTpuueckas nporpeccus (b,) 3azaHa yCIOBUAMU

by=—2, by =-3b,.

Hatizute cymMy IlepBbIX cCeMU eé WIEHOB.
10. BoimucaHs! IiepBble HECKOIBKO WIEHOB I'eOMeTPUYECKOU IIporpeccuu:

—384; —96; —24;

Hatizute cymMmMy IepBbIX IIATU €€ WIEHOB.
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KpaTkue MeToguYeCcKre peKOMeHAAI[UH

3azanue 13 OI'D Mo MaTeMaTHKe TIpeACcTaBiseT coboli 3a/auy Ha BbI-
YucIeHue 1o JaHHoH ¢opmysie. I1o CyTH B YCIOBUSX TaKUX 3aZa4 AaloTCa
bOopMyIIbI U3 pas3HBbIX 06JacTel 3HAHUM, MPUYEM 3HAYEHUS BCEX BETUINH
3a UCKJIIOYeHHeM OAHOH B 3TuX dopMynax u3BecTHH. TpebyeTcs HaiiTh
3HAYeHNEe MMEHHO 3TOM BeJW4YMHbL. EcTh mozobHble 3azaun U B EI'D 1o
MaTeMaTHKe — Kak 6a30BOro, Tak ¥ IpOGUILHOTO ypOBHA. OTMETHUM, YTO
JUIS pEIieHUs 3TUX 3a/lad BOBCE He 00513aTeIbHO OBITh CITEIMaINCTOM, Ha-
mpuMep, B 06acT GU3UKY WIN XMMUH, 34€Ch IPOBEPSIETCI UMEHHO yMe-
HU€e BBIYUC/IATH 3Ha4eHUe NCKOMOH BEJIMYHHEI 10 IAaHHOU popMyJie U JaH-
HBIM KOHCTaHTaM, T. €. I10 CyTHU 3TO 3aZja4y Ha «[IOHMMaHue [IpU YTeHUU»,
B JJaHHOM C/Ilydae YTEHUU YCIOBHSA. [Ipy 3TOM B camo yCJIOBHE, BOOOIIE
TOBOPsI, MOXKHO He BHUKATb, 60Jiee TOTO, 3TO M He HYKHO: JOCTATOYHO BBI-
McaTh JaHHYI0 GOpMy/Ty U 3HAYEHUA JAHHBIX B YCIOBUM BEJIUYUH, TIOJ-
CTaBUTh 3TU 3HAYEHMs B BBHIMHCAHHYIO GOpPMy/Iy M HAUTH U3 Heé eqUH-
CTBEHHYIO HEU3BECTHYIO BEJIUUUHY.

IMpumep 1. [lepeBecTu TemiepaTypy 13 mkanasl PapeHrelTa B MIKATY
Llenbcus mMo3BossieT GopMysia

5
te = 5(tp —32),

IJe to — TeMIepaTypa B I'pazycax 1o mkase Llenbcus, ty — TeMmieparypa
B rpagycax mo mkane ®apenreiita. CKoJIbKUM I'paZycam 1o mkase Llenb-
cua cooTBeTcTByeT 329 rpazycos 1o mkane ®apenreifra?

PEmEeHME. [lo yenosuto 3agayu tp = 329. [losToMmy

tc = 2(329—32) = 2297 = 5-33 = 165.

OTBET. 165.
IIpumep 2. IloTeHIMaNbHASA HEPrys Tesna (B [PKOYJIAX) B IOJE TATO-
TeHUs 3eM/I1 BOIU3U TIOBEPXHOCTU BHIYUCIIAETCS TI0 hopMyiie

E = mgh,

IZie e m — Macca Tena (B KWiorpammax), g — rpaBUTaIl[OHHAs ITOCTO-
AHHafd, a h — BeIcoTa (B MeTpax), Ha KOTOPOI HaXOAUTCA 3TO TEJNO, OTHO-
CUTEbHO YCIOBHOTO HYyJA. [Tob3ysack 3Toi dopmysiol, HatiguTe m (B KU-
norpamMmax), eciu g =9,8 m/c?, h=80 M, a E=196 JIx.
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PEIIEHUE. HaiiiéM HCKOMYIO Maccy, UCIONb3ys AaHHYI0 GOpMyIy U JaH-
Hble 3HAYeHUs OCTAIbHBIX BEIUYUH:

E 196

m= ;= 5g.gg = 025

OTBET. 0,25.

ITpumep 3. ILtomazp YeTHIPEXYTONBHIUKA MOXKHO BBIYUCIUTE MO GOp-
MyJie
_dqydysina
S = — 5
rae d; u d, — JJIMHBI AMArOHAIed YeThIPEXYTONbHUKA, A — YTOJI MEXIY
avaroHassiMu. ITomb3ysachk 3ToM GOpMyJIoH, HaAlAWUTE JTUHY JUaroHamu dq,

ecm d, =18, sina= %, as=27.

PEIIEHUE. BHIMOTHUM BBIYHC/IEHUS, HOACTaBUB B JaHHYIO (GOpPMYIy

AaHHbIE 3HAYECHUA:

d1-18-l

3
2
oTKyza 3d, =27, u, 3HauuT, d; =9.
OTBET. 9.

=27,



IToaroTOoBHUTEbHBIE 3a/laYH

1. MOIIIHOCTh MTOCTOSHHOTO TOKA (B BaTTax) BHIUUC/IETCA IO pOpMyIie
P =I°R,

rae I — cuna Toka (B ammepax), R — conpoTuienue (B oMax). [lonb3ysack
3TOM popMyIIOii, HAMAUTE COMPOTUBJIEHNE R, €C/TM MOITHOCTh COCTABJISET
6,75 BT, a cuta Toka pasHa 1,5 A. OTBeT faiiTe B oMax.

2. Tlnomazp YeTHIPEXYTOMbHUKA MOXXHO BBIYUCIUTD 1O GopMyJie
S— d,d,sina
==,
rae d, u d, — [AJVHBL fUaroHalell YeTHIPEXYTONbHUKA, O — YTOM MEXIY
AvaroHassiMu. T1ob3ysch 3ToM GOPMYJION, HAlAUTe JTUHY AUaroHaiu d,,

ecmm d, =4, sina:%, asS=10.

3. B ¢upme «PofHUK» CTOMMOCTh (B pyOJIAX) KOMOAIla U3 Keye3o006e-
TOHHBIX KOJIEI] PACCYUTHIBAETCS O GpopMyIIe

C = 6000+ 4100n,

I/le 1 — YHCJI0 KOJIell, YCTAaHOBIeHHBIX B Kosozte. [Tonb3ysachk 3Toi popmy-
JIOH, paccyuTalTe CTOMMOCTE KosmoAna u3 5 koner]. OTBET AaiiTe B py6IIax.

4. YtoO6HI IepeBecTH 3HAUYEHNE TEMITEPATYPHI 110 IKase Llenbcus B mKa-
sy ®apeHreiiTa, moab3yoTcss GOPMYIIOH

tp = 1,8t +32,

Ize to — TeMIepaTypa B Irpasycax Llenbcus, ty — TeMIiepaTypa B rpajycax
®apenretita. CKoJIbKUM I'pafycaM 1o mkane PapeHreiita COOTBETCTBYET
—10 rpaaycos no mkaie Lleabcua?

5. Yto6bI IepeBecTy 3HAYEHHE TEMIIEPATYPHI IT0 LiKase []ebcus B mKa-
ny ®apeHreiiTa, MOIb3yIOTCA GOPMYION

tp = 1,8t0 432,

IZe to — TeMIlepaTypa B rpagycax Llenbcus, t; — TeMIepaTrypa B rpagycax
dapenrelita. CKoIbKMM I'pafsycaM 1o Ikane PapeHreiiTa COOTBETCTBYET
—25 rpaaycos 1o mkaie Leabcua?

6. IlepeBecTy 3HaUEHUe TeMIIepaTypsl 110 Kase PapeHreiTa B MIKaIy
Llenbcusa mo3BosseT popMya

5
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IZe to — TeMIlepaTypa B rpagycax llembcus, tp — TeMIeparypa B Ipajy-
cax ®apenreiita. CKOIBKUM I'pajycam Io Ikane Lleqbcus cooTBeTCTBYeT
41 rpazgyc no mkaine ®apenreiira?

7. IlepeBecTu 3HaueHNe TeMIepaTypHl 110 likaie PapeHreiiTa B MKaLy
Llenbcus mo3BossieT popMyna

5

IIe t. — TeMIepaTtypa B rpagycax llembcus, ty — TeMIeparypa B Ipagy-
cax Papenretita. CKOJIbBKUM TpafycaM IIo mkase Llesbcrsa coOOTBETCTBYET
23 rpaayca no mkane ®apenretita?

8. LleHTpocTpeMHUTeNbHOE YCKOPEeHUe TP ABIKEHUH [T0 OKPY:KHOCTU
(8 M/c?) BBI4MCIAETCA IO POPMYTIe

a= cozR,

T/Zle w — YIJIOBas CKOpocTh (B ¢~ 1), R — pajuyc OKpyKHOCTH (B MeTpax).
[Monmb3ysack 370l dopMynoi, HaltizuTe pasuyc R, eciy yriaoBas CKOPOCThb
paBHa 4 ¢!, a HleHTpOCTpeMUTENTbHOE YCKOpeHHe paBHo 48 M/c2. OTBeT
JlaiiTe B MeTpax.

9. IleHTpoCTpeMUTENbHOE YCKOPEHYE TIPU ABIXKEHUH 110 OKPY:KHOCTHU
(B M/c?) BHIMCIAETCA TIO OpMyIe

a= wZR,

I7le w — yIIoBasA CKOpocThb (B ¢~ 1), R — paguyc OKpyKHOCTH (B MeTpax).
[Mone3ysack 31O dopMynoi, HaliiuTe paauyc R, ecyiv yriaoBas CKOPOCTh
paBHa 7,5 ¢!, a IeHTpocTpeMUTeNbHOE ycKOpeHHe paBHO 337,5 m/c?.
OTBeT AaliTe B MeTpax.

10. 3akoH /lxoyna—JleHIla MOXXHO 3alKcaTh B BUZe

Q = I*Rt,

rae Q — KOJIMYeCTBO TEIUIOTH (B /MKOyiAx), [ — cua Toka (B ammepax),
R — conpotuBieHue 1enu (B omax), a t — BpeMs (B cekyHzax). [Tomb3ysich
aTolt dopMynoH, HaliauTe cwry Toka I (B ammepax), ecnu Q = 2187 JIx,
R=30OmMm,at=9c.



3auéTHble 3a/a4uu

1. MOIIIHOCTh MTOCTOSHHOTO TOKA (B BaTTax) BHIYUC/IIETCA IO pOpMyIie
P =I°R,

rae I — cuna Toka (B ammnepax), R — conpoTuienue (B oMax). [lonb3ysack
3TOM popMyIIOii, HAMANUTE COMPOTUBJIEHNE R, €C/TM MOITHOCTh COCTABJISET
147 Br, a cua Toka paBHa 3,5 A. OTBeT ZjaifiTe B OMax.

2. Tlnomazb YeTHIPEXYTOMbHUKA MOXXHO BBIYUCIUTD IO GopMyJie
d,d,sina

2 b
rae d; u d, — VTUHBI AMaTOHaTIEeH YeThIPEXYTOMbHUKA, O — YTOJI MEXIY
AvaroHassiMu. T10b3ysch 3ToM GOPMYJION, HalAUTe JITUHY AUaroHaiu d,,

13> 2 §=57,75.

3. B ¢upme «PogHUK» CTOUMOCTb (B pyOJIAx) KoloAla U3 Kene3o0e-
TOHHBIX KOJIeI] pACCYUTHIBAETCS M0 GopMyIie

C = 6000 +4100n,

IZie N — YUCJIO KOJIell, yCTaHOBJIEHHBIX B Kosozte. [Tomb3ysach 3Toi popmy-
JIOH, paccuUTaiiTe CTOMMOCTb Komozna u3 20 xosen. OTBeT faiiTe B pyOIsx.

4. YToOBI IIEpeBeCTH 3HAYEHHE TEMIIEPATYPHI 110 1rKase Llenbcys B mKa-
ny ®apeHreiiTa, moab3yoTcss GOPMYIIOL

tp = 1,8t +32,

IJe to — TeMieparypa B rpagycax Llenbcus, t; — TeMIiepaTypa B rpagycax
dapenrelita. CKoOIbKMM I'pafsycaM 1o Ikane PapeHreiita COOTBETCTBYEeT
35 rpaaycos 1o mkane LHeabcua?

5. YTo6bI IepeBeCTU 3HAYEHYE TEMIIEPATYPEI ITo 1iKate Llerpcns B mka-
sy ®apeHreiiTa, MOIb3yIOTCA GOPMYION

tp = 1,8t0 432,

Ize to — TeMIepaTypa B Irpagycax Llenbcus, ty — TeMIiepaTypa B rpajycax
dapenretita. CKoIbKUM I'pafycaM 1o mkane PapeHreiita COOTBETCTBYET
—30 rpaaycos 1o mkaie Lleabcua?

6. IlepeBecTu 3HaUeHNe TeMIlepaTypsl 10 IKase PapeHreiiTa B MIKaIy
Llenbcusa nosBosnseT popMyna

S =

ecmm d; =11, sina=

5
tC - §(tF_32),

IJe to — TeMmnepaTypa B rpagycax llenbcus, ty — TemnepaTrypa B rpafy-
cax Papenretita. CKOJIbBKUM T'pafycaM IIo Imkase Lleabcusa cooTBETCTBYET
59 rpazycos no mkane @apenreiita?
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7. llepeBecTy 3HaYEHNE TEMIIEPATYPHI 1O 1IKaste dapeHreiiTa B KTy
Llenbcus nosBosseT Gopmysia

5
tC == §(tF _32),

IZie t. — TeMIeparypa B rpazycax Llenbcus, t; — TeMIieparypa B rpasycax
dapenrelita. CKOIbKMM I'pafZycaM Mo mKaae lleabcusa cooTBeTCTByeT —4
rpazgyca mo mkasne ®apenreiita?

8. IleHTpocTpeMuUTENbHOE YyCKOPEHYE TIPU ABMXKEHUH 110 OKPY:KHOCTHU
(B M/c?) BBIYMCIAETCA IO OpMyIe

a= sz,

IZle w — yIIoBasA CKOpocTh (B ¢~ 1), R — paguyc OKpy:KHOCTH (B MeTpax).
[Monb3ysacek 31Ol dopMynoi, HaliiuTe paauyc R, eciv yriaoBas CKOPOCTh
paBHa 9 ¢!, a IleHTpOCTpeMuUTeIbHOE YCKOpeHHe paBHO 648 M/c?. OTBeT
JlaiiTe B MeTpax.

9. IleHTpOoCTpeMuUTeNbHOE YyCKOPEHNME NP ABM)KEHUH 110 OKPY>KHOCTHU
(8 M/c?) BBIMMCIAETCA IO POPMYTIe

a= cozR,

r7e w — yIIoBasA ckopocTh (B ¢ 1), R — paZuyc OKpyKHOCTHU (B MeTpax).
[Tonmb3ysack 3ol dopMynoi, HalizuTe pasuyc R, eciy yriaoBas CKOPOCTh
paBHa 8,5 ¢!, a eHTpocTpeMUTeNbHOE yCKOpeHHe paBHO 505,75 M/c?.
OTBeT AaliTe B MeTpax.

10. 3akoH [xoyna—J/leHIla MOXKHO 3aIlucaTh B BU/E

Q = I*Rt,

rge Q — KOJIM4ecTBO TEIUIOTH (B MXOyiaax), [ — cuia Toka (B aMmmepax),
R — conpoTtuBieHue 11enu (B omMax), a t — BpeMs (B cekyHzax). [Tonb3ysach
aToM QopMysoii, HatiguTe criy Toka I (B ammepax), eciu Q = 1452 [Tk,
R=40mMm,at=3c.



3azanue 13

KpaTkue MeTogu4YeCcKre peKOMeHAAI[UuH

3azanue 13 OI'D Mo MaTeMaTUKe TIpeACTaBiseT coboli 3a7auy Ha BbI-
YucIeHue 1o JaHHoH ¢opmysie. I1o CyTU B YCIOBUSX TaKUX 3aZia4 AaloTCa
bopMyIIbI U3 pas3HBbIX 06JacTel 3HAHUM, MPUYEM 3HAYEHUS BCEX BETUINH
3a UCKJIIOYeHHeM OAHOI B 3TuX dopMynax u3BecTHH. TpebyeTcs HaiiTh
3HaYeHNWEe MMEHHO 3TOM BeJW4YMHBbL. ECcTh mozobHble 3ajaun 1 B EI'D 1o
MaTeMaTHKe — Kak 6a30BOro, Tak ¥ IPOGUILHOTO ypOBHA. OTMETHUM, YTO
JUIS pElieHUs 3TUX 3a/lad BOBCE He 00513aTeIbHO OBITh CITEIaINCTOM, Ha-
mpuMep, B 06acT GU3NKU WIN XMMUH, 34€Ch IIPOBEPSIETCI UMEHHO yMe-
HU€e BBIYUC/IATH 3Ha4eHUe HCKOMOH BEJIMYHHEI 10 IAHHOU popMyJie U JaH-
HBIM KOHCTaHTaM, T. €. I10 CyTHU 3TO 3a/ja4y Ha «[IOHUMaHue [IpU YTeHUU»,
B JJaHHOM C/Iydae YTEHUU YCIOBHSA. [Ipy 3TOM B camMo ycCJIOBHeE, BOOOIIE
TOBODsI, MOXKHO He BHUKATb, 60JIee TOTO, 3TO M He HYKHO: JOCTATOYHO BBI-
McaTh JaHHYI0 GOpMY/Iy U 3HAaYEHHUA JAHHBIX B YCIOBUM BEJIUYUH, TOJ-
CTaBUTh 3TU 3HAYEHWs B BBHIMHCAHHYIO GOpPMy/Iy M HAUTH U3 Heé eqUH-
CTBEHHYIO HEHM3BECTHYIO BEJIUUUHY.

IMpumep 1. [lepeBecTu TemiiepaTypy 13 mkanasl PapeHreliTa B MIKATY
Llesnbcys MO3BoSIET hOpMyIIa

5
te = 5(tp —32),

IJe to — TeMIepaTypa B I'pazycax 1o mkase Llenbcus, ty — TeMmieparypa
B rpagycax mo mkane ®apenreiita. CKoJIbKUM I'paZycam 1o mkase Llenb-
cua cooTBeTcTByeT 329 rpazycos 1o mkane ®apenreifra?

PEmEeHME. [lo yenosuto 3agayu tp = 329. [losToMmy

tc = 2(329—32) = 2297 = 5-33 = 165.

OTBET. 165.
IIpumep 2. IloTeHIMaNbHASA HEPrys Tesna (B [PKOYJIAX) B IOJE TATO-
TeHUs 3eM/I1 BOIU3U TIOBEPXHOCTU BHIYUCIIAETCS TI0 hopMyiie

E = mgh,

IZie e m — Macca Tena (B KWiorpammax), g — rpaBUTaIl[OHHAs ITOCTO-
AHHafd, a h — BeIcoTa (B MeTpax), Ha KOTOPOI HaXOAUTCA 3TO TEJNO, OTHO-
CUTEbHO YCIOBHOTO HYyJA. [Tob3ysack 3Toi dopmysiol, HatiguTe m (B KU-
norpamMmax), eciu g =9,8 m/c?, h=80 M, a E=196 JIx.
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PEIIEHUE. HaiiiéM HCKOMYIO Maccy, UCIONb3ys AaHHYI0 GOpMyIy U JaH-
Hble 3HAYeHUs OCTAIbHBIX BEIUYUH:

E 196

m= ;= 5g.gg = 025

OTBET. 0,25.

ITpumep 3. ILtomazp YeTHIPEXYTONBHIUKA MOXKHO BBIYUCIUTE MO GOp-
MyJie
_dqydysina
S = — 5
rae d; u d, — JJIMHBI AMArOHAIed YeThIPEXYTONbHUKA, A — YTOJI MEXIY
avaroHassiMu. ITomb3ysachk 3ToM GOpMyJIoH, HaAlAWUTE JTUHY JUaroHamu dq,

ecm d, =18, sina= %, as=27.

PEIIEHUE. BHIMOTHUM BBIYHC/IEHUS, HOACTaBUB B JaHHYIO (GOpPMYIy

AaHHbIE 3HAYECHUA:

d1-18-l

3
2
oTKyza 3d, =27, u, 3HauuT, d; =9.
OTBET. 9.

=27,



IToaroTOoBHUTEbHBIE 3a/laYH

1. MOIIIHOCTh MTOCTOSHHOTO TOKA (B BaTTax) BHIUUC/IETCA IO pOpMyIie
P =I°R,

rae I — cuna Toka (B ammepax), R — conpoTuienue (B oMax). [lonb3ysack
3TOM popMyIIOii, HAMAUTE COMPOTUBJIEHNE R, €C/TM MOITHOCTh COCTABJISET
6,75 BT, a cuta Toka pasHa 1,5 A. OTBeT faiiTe B oMax.

2. Tlnomazp YeTHIPEXYTOMbHUKA MOXXHO BBIYUCIUTD 1O GopMyJie
S— d,d,sina
==,
rae d, u d, — [AJVHBL fUaroHalell YeTHIPEXYTONbHUKA, O — YTOM MEXIY
AvaroHassiMu. T1ob3ysch 3ToM GOPMYJION, HAlAUTe JTUHY AUaroHaiu d,,

ecmm d, =4, sina:%, asS=10.

3. B ¢upme «PofHUK» CTOMMOCTh (B pyOJIAX) KOMOAIla U3 Keye3o006e-
TOHHBIX KOJIEI] PACCYUTHIBAETCS O GpopMyIIe

C = 6000+ 4100n,

I/le 1 — YHCJI0 KOJIell, YCTAaHOBIeHHBIX B Kosozte. [Tonb3ysachk 3Toi popmy-
JIOH, paccyuTalTe CTOMMOCTE KosmoAna u3 5 koner]. OTBET AaiiTe B py6IIax.

4. YtoO6HI IepeBecTH 3HAUYEHNE TEMITEPATYPHI 110 IKase Llenbcus B mKa-
sy ®apeHreiiTa, moab3yoTcss GOPMYIIOH

tp = 1,8t +32,

Ize to — TeMIepaTypa B Irpasycax Llenbcus, ty — TeMIiepaTypa B rpajycax
®apenretita. CKoJIbKUM I'pafycaM 1o mkane PapeHreiita COOTBETCTBYET
—10 rpaaycos no mkaie Lleabcua?

5. Yto6bI IepeBecTy 3HAYEHHE TEMIIEPATYPHI IT0 LiKase []ebcus B mKa-
ny ®apeHreiiTa, MOIb3yIOTCA GOPMYION

tp = 1,8t0 432,

e t. — TeMIleparypa B rpagycax Llembcus, tp; — TeMIieparypa B rpagycax
®dapenretita. CKOTBKUM I'pazycaM Io mkase Llembcus cooTBeTcTByeT —13
rpazycos no mkane ®apenreiita?

6. TlepeBecTH 3HAUEHUE TEMIIEPATYPHI IO MKaie PapeHreiTa B UIKATy
Llenbcusa mo3BosseT popMmyna

5
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IZe to — TeMIlepaTypa B rpagycax llembcus, tp — TeMIeparypa B Ipajy-
cax ®apenreiita. CKOIBKUM I'pajycam Io Ikane Lleqbcus cooTBeTCTBYeT
41 rpazgyc no mkaine ®apenreiira?

7. IlepeBecTu 3HaueHNe TeMIepaTypHl 110 likaie PapeHreiiTa B MKaLy
Llenbcus mo3BossieT popMyna

5

IIe t. — TeMIepaTtypa B rpagycax llembcus, ty — TeMIeparypa B Ipagy-
cax Papenretita. CKOJIbBKUM TpafycaM IIo mkase Llesbcrsa coOOTBETCTBYET
23 rpaayca no mkane ®apenretita?

8. LleHTpocTpeMHUTeNbHOE YCKOPEeHUe TP ABIKEHUH [T0 OKPY:KHOCTU
(8 M/c?) BBI4MCIAETCA IO POPMYTIe

a= cozR,

T/Zle w — YIJIOBas CKOpocTh (B ¢~ 1), R — pajuyc OKpyKHOCTH (B MeTpax).
[Monmb3ysack 370l dopMynoi, HaltizuTe pasuyc R, eciy yriaoBas CKOPOCThb
paBHa 4 ¢!, a HleHTpOCTpeMUTENTbHOE YCKOpeHHe paBHo 48 M/c2. OTBeT
JlaiiTe B MeTpax.

9. IleHTpoCTpeMUTENbHOE YCKOPEHYE TIPU ABIXKEHUH 110 OKPY:KHOCTHU
(B M/c?) BHIMCIAETCA TIO OpMyIe

a= wZR,

I7le w — yIIoBasA CKOpocThb (B ¢~ 1), R — paguyc OKpyKHOCTH (B MeTpax).
[Mone3ysack 31O dopMynoi, HaliiuTe paauyc R, ecyiv yriaoBas CKOPOCTh
paBHa 7,5 ¢!, a IeHTpocTpeMUTeNbHOE ycKOpeHHe paBHO 337,5 m/c?.
OTBeT AaliTe B MeTpax.

10. 3akoH /lxoyna—JleHIla MOXXHO 3alKcaTh B BUZe

Q = I*Rt,

rae Q — KOJIMYeCTBO TEIUIOTH (B /MKOyiAx), [ — cua Toka (B ammepax),
R — conpotuBieHue 1enu (B omax), a t — BpeMs (B cekyHzax). [Tomb3ysich
aTolt dopMynoH, HaliauTe cwry Toka I (B ammepax), ecnu Q = 2187 JIx,
R=30OmMm,at=9c.



3auéTHble 3a/a4uu

1. MOIIIHOCTh MTOCTOSHHOTO TOKA (B BaTTax) BHIYUC/IIETCA IO pOpMyIie
P =I°R,

rae I — cuna Toka (B ammnepax), R — conpoTuienue (B oMax). [lonb3ysack
3TOM popMyIIOii, HAMANUTE COMPOTUBJIEHNE R, €C/TM MOITHOCTh COCTABJISET
147 Br, a cua Toka paBHa 3,5 A. OTBeT ZjaifiTe B OMax.

2. Tlnomazb YeTHIPEXYTOMbHUKA MOXXHO BBIYUCIUTD IO GopMyJie
d,d,sina

2 b
rae d; u d, — VTUHBI AMaTOHaTIEeH YeThIPEXYTOMbHUKA, O — YTOJI MEXIY
AvaroHassiMu. T10b3ysch 3ToM GOPMYJION, HalAUTe JITUHY AUaroHaiu d,,

13> 2 §=57,75.

3. B ¢upme «PogHUK» CTOUMOCTb (B pyOJIAx) KoloAla U3 Kene3o0e-
TOHHBIX KOJIeI] pACCYUTHIBAETCS M0 GopMyIie

C = 6000 +4100n,

IZie N — YUCJIO KOJIell, yCTaHOBJIEHHBIX B Kosozte. [Tomb3ysach 3Toi popmy-
JIOH, paccuUTaiiTe CTOMMOCTb Komozna u3 20 xosen. OTBeT faiiTe B pyOIsx.

4. YToOBI IIEpeBeCTH 3HAYEHHE TEMIIEPATYPHI 110 1rKase Llenbcys B mKa-
ny ®apeHreiiTa, moab3yoTcss GOPMYIIOL

tp = 1,8t +32,

IJe to — TeMieparypa B rpagycax Llenbcus, t; — TeMIiepaTypa B rpagycax
dapenrelita. CKoOIbKMM I'pafsycaM 1o Ikane PapeHreiita COOTBETCTBYEeT
35 rpaaycos 1o mkane LHeabcua?

5. YTo6bI IepeBeCTU 3HAYEHYE TEMIIEPATYPEI ITo 1iKate Llerpcns B mka-
sy ®apeHreiiTa, MOIb3yIOTCA GOPMYION

tp = 1,8t0 432,

Ife t; — TeMIepaTypa B rpagycax Llenbcus, t; — TeMnepaTypa B rpagycax
®apenretita. CKoIbKUM I'paZiycaMm 1o mkase Llenbcus cooTBeTCTByeT —22
rpagycoB no mkasne ®apenreiita?

6. IlepeBecTu 3HaUeHNe TeMIlepaTypsl 10 IKase PapeHreiiTa B MIKaIy
Llenbcus nosBosnseT popMyna

S =

ecmm d; =11, sina=

5
tC - §(tF_32),

IJe to — TeMmnepaTypa B rpagycax llenbcus, ty — TemnepaTrypa B rpafy-
cax Papenretita. CKOJIbBKUM T'pafycaM IIo Imkase Lleabcusa cooTBETCTBYET
59 rpazycos no mkane @apenreiita?
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7. llepeBecTy 3HaYEHNE TEMIIEPATYPHI 1O 1IKaste dapeHreiiTa B KTy
Llenbcus nosBosseT Gopmysia

5
tC == §(tF _32),

IZie t. — TeMIeparypa B rpazycax Llenbcus, t; — TeMIieparypa B rpasycax
dapenrelita. CKOIbKMM I'pafZycaM Mo mKaae lleabcusa cooTBeTCTByeT —4
rpazgyca mo mkasne ®apenreiita?

8. IleHTpocTpeMuUTENbHOE YyCKOPEHYE TIPU ABMXKEHUH 110 OKPY:KHOCTHU
(B M/c?) BBIYMCIAETCA IO OpMyIe

a= sz,

IZle w — yIIoBasA CKOpocTh (B ¢~ 1), R — paguyc OKpy:KHOCTH (B MeTpax).
[Monb3ysacek 31Ol dopMynoi, HaliiuTe paauyc R, eciv yriaoBas CKOPOCTh
paBHa 9 ¢!, a IleHTpOCTpeMuUTeIbHOE YCKOpeHHe paBHO 648 M/c?. OTBeT
JlaiiTe B MeTpax.

9. IleHTpOoCTpeMuUTeNbHOE YyCKOPEHNME NP ABM)KEHUH 110 OKPY>KHOCTHU
(8 M/c?) BBIMMCIAETCA IO POPMYTIe

a= cozR,

r7e w — yIIoBasA ckopocTh (B ¢ 1), R — paZuyc OKpyKHOCTHU (B MeTpax).
[Tonmb3ysack 3ol dopMynoi, HalizuTe pasuyc R, eciy yriaoBas CKOPOCTh
paBHa 8,5 ¢!, a eHTpocTpeMUTeNbHOE yCKOpeHHe paBHO 505,75 M/c?.
OTBeT AaliTe B MeTpax.

10. 3akoH [xoyna—J/leHIla MOXKHO 3aIlucaTh B BU/E

Q = I*Rt,

rge Q — KOJIM4ecTBO TEIUIOTH (B MXOyiaax), [ — cuia Toka (B aMmmepax),
R — conpoTtuBieHue 11enu (B omMax), a t — BpeMs (B cekyHzax). [Tonb3ysach
aToM QopMysoii, HatiguTe criy Toka I (B ammepax), eciu Q = 1452 [Tk,
R=40mMm,at=3c.
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KpaTkue MeTogu4YeCcKre peKOMeHAAIUH

3azanue 14 OI'D o MaTeMaTUKe MPeACTABIAeT COOO0M INHEHOe WiIN
KBa/[paTHOE HEPABEHCTBO JIUOO CHUCTEMY JBYX NPOCTEHMIINX JMHEHHBIX
HEPaBEHCTB.

HanmomuuM, yTo OyHKIUA y = ax + b npu a # 0 Ha3bIBaeTcs JUHEH-
HOU. HepaBeHcTBa Buga ax +b V0 mpu a # 0 (3HaKoM «V» 060O3HAYEH
OZIH U3 YETHIPEX BO3MOXKHBIX 3HAKOB HEPABEHCTB «>», «<», «Z», «<»)
TaKKe Ha3bIBAIOTCA JIUHEWHBIMU. [Ipu a # 0 anre6pandeckoe BbIpasKeHHUE
f(x) =ax+b aBngercsa MHOroOWIeHOM IepBo cTerteHH. COOTBETCTBEHHO,
JINHEHble HEPABEHCTBA — 3TO IleJIble HEPaBEHCTBA MEPBOM CTENEHH.

JIvHeliHble HepaBeHCTBA OOBIYHO MPUBOAAT K BUAY ax V —b, mocie
4ero AesaT obe YacTH MOoCIeJHETO HeEpaBeHCTBA Ha YKcio a. CTaHgapTHasA
ouibka B pelleHUAX JUHENHBIX HEpaBeHCTB CBfA3aHa MMEHHO C 3THM
JeJIeHreM: eCIM YUCJIO d OTPUIATeNIbHO, 3HAK HEPAaBEHCTBA HYXKHO M3-
MEHUTh Ha MPOTHUBOIIOIOXKHEBIN, 0 4éM MHOrue 3abeiBaroT. [Ipu pere-
HUU HEepPaBeHCTB Buza ax + bV cx +d yaobHO Bce ciaraemsle, cofepika-
Iye MepEMEHHYIO, TIEPEHECTH B JIEBYIO YacCTh, a BCE YHCIA — B MIPABYIO:
ax—cxVd—>b, otkyaa (a —c)xVd —b. Eciu a # ¢, octaéres caenaTh
MOCIEAHUN IIar — pasZeuTb obe 4acTH HepaBeHCTBa Ha YUCIO d — C
(c U3MeHeHHEM 3HAaKa HEPABEHCTBA Ha IMPOTHBOIIOIOXKHBIN B CIy4ae,
€CJTH 3TO YMCJIO OTpHUIlaTenbHo). Eciu a = ¢, monyyaeM HEPaBEHCTBO BUAA
0-xVd—b, KOTOpoe — B 3aBUCUMOCTH OT 3HAaKa HEPABEHCTBA U YHCJIA
B MpaBoOi 4YacTu — b0 HE UMEET pelleHuil, JU60 CIpaBeAINBO MPU
JI060M ZeViCTBUTENHHOM 3HAaYeHUH NTePEMEHHOM.

IIpumep 1. Pemnte HepaBeHCTBO Sx + 8 <8x + 5.

PEmEHUE. [lepenuiieM HEPaBEHCTBO B BUJE

5x—8x <5-—8, orkyma —3x<-3.

Pazzenum ob6e yacTu mocjefHEr0 HepaBeHCTBA Ha YUCJIO —3, TIOMEHSB
3HaK HepaBeHCTBa Ha IIPOTUBONONOKHBIN. [Tomyuum x > 1.

OTBET. (1; +).

IIpumep 2. Pemnte HepaBEeHCTBO

3x+10<7x+8

¥ n306pasuTe MHOXKECTBO €ro pellleHul Ha YUCIOBOM OCH.
PemEHUE. [IprBesiéM HEPABEHCTBO K BUAY

3x—7x <8-10, otkyza —4x < —2.
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Pazzenum o6e 4acTu TONTy4eHHOTO HEpaBEHCTBa Ha YUCIO —4, U3MEHUB
3HAaK HepaBEeHCTBA Ha IPOTUBOIONOXKHEIN: X = 0,5. M306pa3uM MHOXKe-
CTBO pellleHnH Ha YMCJIOBOU OCHU:

'8

0,5

OTBET. [0,5; +).

ITpumep 3. KaxkqoMy 13 YeTHIPEX HEPABEHCTB B JIEBOM CTOJIOIE OTBE-
YaeT O/IHO U3 MHOXKECTB peIlleHH i, OTMEeUeHHbIX Ha YMCIOBOM OCH, B TIpa-
BOM CTOJIOIIEe. YCTaHOBUTE COOTBETCTBHE MEXK/Y HepaBeHCTBAMHM W MHO-
JKeCTBaMH UX pelleHUH.

HEPABEHCTBA MHOYXECTBA PEIIEHUI
A)7x+14=0 “
B) 12—30x =0
B) 4x—14 > 11x 2) «
N 14x—12 > —16x

3) “

4) 0,4

BrinmmiTe B IpUBEAEHHYIO B OTBETE TAOMUILY MOJ KaXKA0H 6GYKBOI Co-
OTBETCTBYIOIIYIO LUdPy.
A b B r

PEIEHME. PaccMOTpUM 1OCIe0BaTENbHO PellleHre KaX/oro U3 Hepa-
BeHCTB. HepaBeHCTBO A IIPUBOAUTCA K BUAY X = —2. 3HAUUT, MHOXECTBO
€ro pelreHui M306pakeHO Ha pucyHKe 1. HepaBeHcTBO B mpuBoguTCsa
K Buy Xx < 0,4. 3HAaUWT, MHOXKECTBO €T0 pelleHi n300pakeHo Ha PUCYH-
ke 4. HepaBeHCcTBO B mpuBOAUTCA K BUAY X < —2. 3HAYUT, MHOXKECTBO €TI0
peleHMi n306paxeHo Ha pucyHKe 3. HepaBeHcTBO I' IpUBOAUTCA K BUAY
X = 0,4. 3HaYUT, MHOXKECTBO €T0 pelleHNH n306pakeHo Ha PUCYHKe 2.

A B B T
EN|EX|ERFE

OTBET.

BaMETI/IM, YTO ImocCjiIEJHEE HEPABEHCTBO MOXKHO 6bUTO OBI HE peuiaThb.
Tem He MeHee HACTOATEIBHO PEKOMEHAYETCA IIOJIYYUTh MHOXXECTBA peIIe-
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HUI BCEX YETHIPEX HEPABEHCTB: €CJIM Ha MOC/AEJHEM IlIare OTBET He OyZeT
COOTBETCTBOBATH OCTABIIEMYCS MHOXKECTBY, 3HAYHT, I/le-TO ObLIa JOIyIle-
Ha OIMOKa U CJie/lyeT IIPOBEPUTH BCE CeaHHbIE TPe0Opa3oBaHUs.
PeliieHrie CUCTEMBI IBYX U GOJIEE IMHENHBIX HEPABEHCTB OOBIYHO TIPE/-
1oJIaraeT pellieHre Kax/[0ro U3 HUX, MOCJIe Yero HaXOAUTCA epecedeHue
MOJTyYeHHBIX MHOXKECTB PEIIeHUH.
IIpumep 4. YKakuTe MHOXKECTBO PEIIEHUH CUCTEMBI HEPABEHCTB

27—-3x >0,

9—4x < —7.
D 4 S 9
2) 0 4) 9

PeEmEHME. TlepBoe HepaBeHCTBO NIPUBOAUTCA K BUAY 3Xx < 27, OTKyZAa
X < 9. Bropoe HepaBeHCTBO IPUBOAUTCA K BUAY —4x < —16, oTkyza x > 4.
3Ha4YUT, MHOXKECTBOM pellleHUH JaHHON CHCTEMBI ABJIAETCA IPOMEXYTOK
(4;9), u306pa:kEHHBIN HA PUCYHKE 3.

OTBET. 3.

IIpumep 5. Kaxxzoe 13 4eTBIpEX HEPABEHCTB B IPABOM CTOJIOLIE TOTTY-
YeHO B pe3y/bTaTe IpeoOpa3oBaHUil OHOTO U3 HEPABEHCTB UK CUCTEMBI
HEPABEHCTB B JIEBOM CTOJIOIE. YCTaHOBUTE COOTBETCTBHE MEX/Y HEPABEH-
CTBaMH U CHCTEMaMH HEPaBEHCTB B JIEBOM CTOJNOIE U pe3yJabTaTaMHU HX
mpeobpa3oBaHU.

HEPABEHCTBA PE3VYJIBTATHI [TIPEOBPA3OBAHUM
x—5<2, Dx<7
M3 7x<17 2) —2<x<7
B) —5<4x+23 <31 3 x>-2
B) 5x—13 < —11+6x 4 —7<x<2
3x+22 < 43,
7—2x > —11

Brumure B IpUBEAEHHYIO B OTBETE TAOJIUITY MOJ KXok 6YKBOI co-
OTBETCTBYIOIIYIO IUGPY.
A B B r
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PEmEHUE. CricTeMa HEPAaBEHCTB A IPUBOAUTCA K BUAY

x<7, 9 7
OoTKyZla —2<x<7.
x> -2, Y

3Ha4YMT, Pe3yIbTaTOM Ipeobpa3oBaHU ABIAETCS JBOMHOE HepaBeH-
ctBO 2. /IBoiiHOe HepaBeHCTBO b mpuBoAuUTCA K BUAY —28 < 4x < 8, OT-
Kyza —7 < Xx < 2. 3HA4UT, Pe3yIbTaTOM IIpe06Pa30BaHUI ABIAETCA JBOM-
Hoe HepaBeHCTBO 4. HepaBeHcTBO B npuBoauTcea K BUAy —x < 2, OTKyZa
X > —2. 3HaYUT, pe3yIbTaTOM IPe0Opa30BaHUH IBIAETCI HEPABEHCTBO 3.
Cucrema HepaBeHCTB ' IpUBOAUTCA K BUAY

x <7, 7
x<9, OTKyZa Xx < 7.

3HAYUT, pe3y/IbTaTOM IIpeoOpa3oBaHUil ABIAETCSI HEPABEHCTBO 1.

A b B r
(2 J[4][3][1]

OTBET.

IIpumep 6. Pemmute cucTeMy HEpaBEHCTB
7(6x—5)—5(6x—7) = 12x — 34,
x—2  x-—3 x—5 x—4
<
3 + 2 T 4 + 5
PEIIEHUE. PemuM mepBoe HEPABEHCTBO JAAaHHOU cucTeMbl. Packpoem
CKOOKY B JIEBOI YaCTH 3TOT'O HEpaBEHCTBA:

42x —35—30x+35 = 12x — 34.

[Tocne ynpomenuii nomyduM 12x = 12x — 34, otkyza 12x — 12x = —34,
win 0 - x = —34. PenleHueM noc/iefHEr0 HEPABEHCTBA ABJIAETCSA TI000e Jei-
cTBUTENbHOE Uncio. CreZloBaTeNbHO, pellleHneM BCell CUCTEMEI OyZeT pe-
IIeHye e€ BTOPOr0 HepaBeHCTBa. PelltiM BTOpoe HEPABEHCTBO JaHHOU cu-
cTeMbl. YTOOBI M36aBUTHCS OT APOOEH, YMHOXKUM 06€ YacTH 3TOT0 HepaBeH-
CTBa Ha OOIIMi 3HAMEeHaTe b BeeX Apobeit, T.e. Ha 3 -4 -5 =60. [Tomyuum

20(x—2)4+30(x—3) < 15(x—5)+12(x—4).

PaCKpoeM CKOOKU 1 HpI/IBEZ[éM HO,ZIO6HbIe cjaraeMble B K&KI0U YacTH I1o-
JIyY4€HHOI'O HEpaBE€HCTBaA:

20x —40+30x—90 < 15x—75+12x — 48,

oTtkyza 50x — 130 < 27x — 123. TlepeHecéM Bce ciaraemsle, CoAepKallne
IlepeMeHHYI0, B JIeByIO 4acTb HEPaBEHCTBA, a BCe YKCJIa — B IIPaByIo:

50x —27x < —123+130, otkyza 23x < 7.




120 3azanue 14

Ocranock 06e yacTu MOCIEeAHEr0 HEPABEHCTBA pasfeNuTh Ha 23, mocye
7
4ero NOIyYuM X < 33

7

OTBET. (—00; ﬁ]

PerlieHre HEpaBEHCTB C APOOHBIMU KO3PPUITMEHTAMU OOBIYHO CBsI3a-
HO ¢ GOJIBIIINIM YUCJIOM OUTHOOK. [IJIs TOTO YTOOBI CHU3UTH BEPOATHOCTD Ta-
KUX OIINOOK, pEKOMEHAYETCs IIPY BO3MOXKHOCTH CHavasIa MOTyYUTh Hepa-
BEHCTBO C IIeJBIMU Ko3bdHUIIMeHTaMU, YMHOXUB 00€ ero YacTH Ha OOIIui
3HaMeHaTesb Apobeii, Kak 3To OBUIO CZAeTaHO NP PelleHUH MTOCIEIHETO
mpuMepa.

B HEKOTOPHIX CIy4Yasx B IMPOIleCCe PelleHUs JUHENHHEIX U boree CIIoXK-
HBEIX HEPABEHCTB IIOCJIE IPUBEJEHUs TMOJOOHBIX CJIaraeMbIX ITOMyYaeTCs
HEpaBeHCTBO, He cofepxallee INepeMeHHOH. Takue CUTyallM CTaBST
B TYINUK MHOTUX YYEHUKOB UM BBITYCKHUKOB, XOTS HUYEro CJIOXKHOTO
B UX MHTepIIpeTanyy HeT. JIOCTaTOYHO OTBETUTD Ha BOIPOC: «[Ipu KaKux
3HAYeHUAX IlepeMeHHOM BHIMONHAETCA IOJMyIeHHOe HepaBeHCTBO?» Tak,
HarpuMep, HepaBeHCTBO 0> 5 He BBIIOTHAETCS HU IIPU KAaKUX JOITYCTH-
MBIX 3HAUEHUsX MepeMeHHOM, a HepaBeHCTBO 0 < 21 BHINOMHAETCI MPU
M060M JeHiCTBUTEIbHOM 3HAYeHUH IepeMeHHOH. [Ipy pelleHuu npuMe-
pa 6 HepaBeHCTBO 0 = —34 Ay GoMblIel HAIIAAHOCTU OBUIO 3aIHCAHO
B Buze 0 - x = —34; UCIIOIB30BaTh TAKYIO 3aIUCh PEKOMEHJAYeTCS B TeX
CIydasx, Korja OTBET Ha BOIPOC O PEIIEeHUSAX HEPAaBEHCTB, IOZOOHBIX
IIPUBEZIEHHBIM BHIIIE, BBI3BIBAET ONpeZie/IéHHbIE 3aTPyAHEHU.

OTMeTHM, 9TO YPOBEHb CJIOXKHOCTH Ka)KJOTO M3 HEPABEHCTB IIpUMe-
pa 6 HECKOIBKO IPEBOCXOAUT YPOBEHDb JIMHEHHBIX HEPABEHCTB, KOTOPHIE
MOXXHO BCTPeTUTh B BapuaHTax OI'D mo MaTeMaTHKe 6a30BOTO YPOBHI.
Kpowme Toro, B 3aganusax OI'D 06BIYHO HYXXHO BBIOPATh MHOXXECTBO pellle-
HUI HEPaBEHCTBA U3 HECKOJIIBKUX IIPE/IO}KEHHBIX IN6O0 [TOCTaBUTh B COOT-
BeTCTBHE KA )X/JOMY 13 HECKOJIBKUX JAHHBIX HEPaBEHCTB YHCIOBbIE IIPOMe-
XKYTKU (M300pa)XéHHBIE Ha YHMCJIOBON OCU WIU 33/laHHbIE MPOCTEHIINMU
HEPaBEHCTBAMMU), TPEAJIOKEHHBIE B KAUeCTBE MHOXECTB PEUIEHUH 3TUX
HepaBeHCTB.

Hepasencrtsa Buga ax? + bx +cV 0 pu a # 0 (3HakoM «V» 0603Ha-
4eH, KaK OOBIYHO, OZIH U3 YETHIPEX BO3MOXKHBIX 3HAKOB HEPABEHCTB «>»,
«<», «=», «<») HA3bIBAIOTCA KBaJApaTHBHIMU. [Ipu a # 0 anrebpandeckoe
BhIpakeHne f(x) =ax? + bx + ¢ ABAETCA MHOTOYWIEHOM BTOPOIi CTelle-
HU. COOTBETCTBEHHO, KBaJ[paTHbIE HEPABEHCTBA — 3TO IieJible HEPaBEH-
CTBa BTOPOM cTeleHN.

MHOXeCTBO pelleHMi KBaJpaTHOTO HepaBeHCTBa ax? + bx + ¢V 0
OTIpeZiesIsIETCS, B CYLUTHOCTH, 3HAKOM CTapIIero KoabouIimeHTa a ¥ 3HaKOM
auckpuMuHanTa D = b? — 4ac.
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Ecmma>0u D >0, To
ax®+bx+c>0 npuBcex x € (—o;x7) U (xy; +);
ax?+bx+c <0 mpuBcex x € (X;; X5);
ax*+bx+c=0 mpEX=Xx U X =Xy,

—b—+D —b++D
The X1 =5 "UX2=">Hs

Ecmma>0u D=0, To

ax?+bx+c>0 HpHBcexx€(—°°§X0)U(x0§+°°)’mex0=_%;
ax®*+bx+c=0 HPHXZXOZ_%;

HepaBeHCTBO ax? + bx + ¢ < 0 pelueHuii He UMeeT.

Ecmma>0uD <0, TOo

HepaBeHCTBa ax?+ bx +c¢>0 u ax? + bx + ¢ > 0 BhIIONHAIOTCA Ipu
BCEeX [IeMiCTBUTEJIbHBIX X;

HepaBeHCTBa ax? + bx + ¢ <0 u ax?+ bx + ¢ < 0 peleHuii He UMEIOT.

3ameuanue. B ciaydae OTpUIIATENBHOTO CTapllero kKosbduipeHTa
(a < 0) yenecoobpasHO cpa3y YMHOXXUTb 06e YacTU HEpaBeHCTBa

ax?+bx+cv0

Ha —1, IOMeHAB 3HAK HepaBeHCTBAa Ha MPOTUBOIIONIOXKHEIA. DTO HEXUT-
POe IpaBWJIO MO3BOJIUT PellaTh KBaZpaTHbIe HEPABEHCTBA TOMBKO C IOJIO-
JKUTENbHBIM CTapUINM KO3(QPUIIEHTOM U HACTOSTENbHO PEKOMEHIYETCS
K IPUMEHEHUIO: YUCJIO OMKO0K IPU PelleHWH KBaJpaTHHIX HEPAaBEHCTB
C OTpUIATEeNbHBIM cTapIuM KoadduiimeHToM Ha OI'D o MaTeMaTUKe BbI-
XOJIUT 3a FPAHULIBI Pa3yMHOT0, TPUYEM OoUIMOKY (KaK B OIpeZieNeHNH 3Ha-
KOB KODHell KBaJpaTHOrO TpéxwieHa ax” + bx + ¢, Tak U B BBIIUCHIBAHUH
CaMUX pelleHNi) COBEPUIAIOT B GOIBIIOM KOTUYECTBE AaKe CUIbHBIE yUe-
HUKH.

KBazipaTHOe HepaBeHCTBO ax? + bx + ¢V 0 ¢ HONOXUTETbHBIM CTap-
muM koadouirieHToM OyZeM B JalbHelIleM HasblBaTh 6a30BBIM. Ilo-
CKOJIbKY Haubosee pacnpoCTpaHEHHBIM THUIIOM KBaJpaTHBIX HEPABEHCTB
SABJIAIOTCS HEPaBEHCTBA C IOJOXKUTENbHBIM AVICKPUMHWHAHTOM, HaWAs
Hy/IU KBaApaTHYHOM GYHKIUM y = ax? + bx + ¢ (WIH, 4TO TO e caMoe,
KODHU KBaJpaTHOTO TpéxwieHa ax? + bx + ¢), T.e. KOPHM ypaBHEHHA
ax? + bx + ¢ = 0, MOXHO, OCHOBHIBAfCh Ha CBOWCTBAX KBaJpaTUYHOM
byHKIIMY, cpa3y BHIIKCATh MHOXKECTBO PellleHIH HepaBeHCTBa. [Ipu noso-
JKUTETbHOM JUCKPUMUHAHTE /7151 6a30BBIX KBa/IpATHBIX HEPABEHCTB BUZA
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ax?+bx +c <0 wmm ax?+ bx + ¢ <0 3TUM MHOXeCTBOM SABIAETCA mnmpome-
JKYTOK «MeXAy KOPHAMM» TPEXWieHa, T.e. (X;; Xo) WIU [Xq; X;] COOTBET-
CTBEHHO; /1A 6a30BBIX KBaJPAaTHBIX HEPAaBEHCTB BUAA ax> + bx +c¢ >0
win ax? + bx + ¢ > 0 MHOXeCTBOM pellleHHii ABJsAeTcs o6beAUHEeHUe
MIPOMEXKYTKOB «3a KOPHAMH» TPEXWIeHa, T.e. (—o0; x1) U (xy; +0) wim
(—o; x;]U [x9; +) COOTBETCTBEHHO.

Jlpyroii cmocob pelleHHs KBaJpaTHBIX HEPABEHCTB CBSI3aH C pas-
JIOXXeHUeM KBaJpaTHOro TpéxwieHa Ha JUHeNWHble MHOXUTENU U IpH-
MeHeHueM MeToja UHTepBajoB. HamoMHUM, YTO eciu ANCKPUMHUHAHT
D =b? — 4ac kBazpaTHOro TpéxuwieHa f(x) =ax?+ bx + c HONOXKUTEEH,

_ —b—+D _ —b++vD
ax = —pr HXy=—p——
a

g — KOPHHM TPEXWIEHA, TO

ax?+bx+c = alx —x)(x—x,).

Touku x; M X, pa3bUBAIOT YKCIOBYIO MPAMYI Ha TPU IPOMEXKYTKa,
B Ka)KZIOM U3 KOTOPBIX 3HaK GYHKIMY f (X) JIETKO ONPEAETUTD IO €€ 3HaKy
B OZHOM M3 TOYEK MPOMEXYTKA, IOCJIE Yero OCTAETCs 3amucaTh OTBET.
[Ipu pellleHUM HETONHBIX KBaJPaTHbIX HEPABEHCTB, T.€. HEPABEHCTB BUJA
ax?+bx V0 wim ax?+cV 0, 06bIMHO UCTIO/B3YIOT Pas/IoKeHHe Ha JTUHe-
HBblEe MHOXKUTENHU IyTEM BBIHECEHUS OOLIero MHOXKHUTEIA WIN IPUMEHEHUs
bOpMYyJTEL pa3HOCTH KBaZIpaToB.
3ameuanue. [IpOMeKYTKH 3HAKOITOCTOSHCTBA BHIPAKEHUS

a(x—x1)(x—xy) mpua>0

MOXKHO OIIpeJeIUTh ellé U ClaeAyloIuM obpasoM. Tak kak a > 0, mpu
JM060M 3HAYEHUU MepeMEHHOH X yucio a(x — x;)(x — x,) OyzeT uMmeTsb
TOT 2Ke 3HaK, YTo U 4yucao (x — x;)(x — x,). ITockonmbKy Xx; < Xy, UMeeM
X — X1 > X — X, TIpu Ja060M 3HaueHUU Xx. [IpousBeZieHUe ABYX YHCE
OTPUIIATENBHO B TOM M TOJIBKO TOM CJIy4ae, eCIi MeHbIllee U3 HUX OT-
pHUIIaTeNbHO, a 6osblIee TOIOKUTENBHO:

x—x; >0, X > Xxq,

X—x9 <0, X < X,
T. €. X; <X <X, WIN X € (X;; X,). [IpousBeseHne AByX 4nces IOIOXKNATEb-
HO B TOM U TOJBKO TOM CjIydae, ecjly MeHblllee U3 HUX IOJIOKUTEIbHO

(Torma u Gosblllee TONTOXUTENbHO) WM 6OJbIllee OTpUNIATENbHO (TOra
Y MeHbIIIee OTPUIIATETHHO):

x—x; <0, x < Xxq,
OTKyZ:a
X—Xx5 >0, X > Xo,

T.€. X € (—0; x7) U (xg; +00).
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VTak, ecay HPUBECTH KBaJpaTHOE HEPAaBEHCTBO K 6a30BOMY BHIY
U HaWTH KOPHM COOTBETCTBYIOIIEI'O KBaJpaTHOI'O0 TPEXWIEHA, MOXKHO
IIpaKTHU4ecKH cpasy 3alucaTh OTBeT: B Cjlyyae CyLIeCTBOBAHUA JByX pas-
JIMYHBIX KOPHEH X; U X, PelleHueM HepaBeHCTBa OyZeT b0 IPOMEXYTOK
MeXZAy HUMH, 1100 o6beJVHEHUEe ABYX YHCJIOBBIX Jydel C HadajlaMu
B TOYKaX X1 U X,.

[Ipumep 7. Pemure HepaBeHCTBO 3x < 5x2.

PEmEHUE. [IpuBeiéM HepaBeHCTBO K 6a30BoMy BUAY: 5x% — 3x = 0,
oTKyZa 5x(x — 0,6) = 0. Peurnm nosnydeHHOe HEPAaBEHCTBO MeTOZOM HH-
TepBaJoOB:

+ -+
. ¢

0 06 x

OTBET. (—; 0] U[0,6; +=).

IIpumep 8. Pemure HepaBeHCTBO 98 — 50x2 > 0.

PemeHUE. [IpyBesiéM HepaBEeHCTBO K 6a30BOMY BHJY, paszienuB o06e
ero yacTH Ha —2 M IeperpynnupoBas caaraemble: 25x2 — 49 < 0. Pas-
JIOKUM TIO GOopMysie pa3HOCTU KBAZpaTOB JIEBYIO YaCThb IOTyYEHHOTO
HepaBeHCTBa Ha MHoxurenu: (5x — 7)(5x 4+ 7) < 0. PemuMm mnocneznHee
HepaBeHCTBO MeTOJOM MHTEPBaJIOB:

+ -+
& A

-1,4 14 X

OTBET. [—1,4; 1,4].
IIpumep 9. YkaxxuTe HepaBeHCTBO, MHOXKECTBO pellleHUH KOTOPOTO
M3006paXKeHO Ha PUCYHKE.

1) x> 4+2x—-24<0 3) x2—10x—24=0

2) x> —2x—-24<0 4) x>4+10x—24>0

PEmIEHUE. MoxHO IIoCJIEAOBATE/JIbHO PEHIUTE KaXKJ0€ M3 AaHHBIX HE-
PaBEHCTB U IIOJIYYUTDH HpaBI/IJILHbel oTBeT. A MOXXHO IIpoaHa/JIN3UPOBaTh
AaHHbIE HEPABEHCTBA U 0T6p0CI/ITb T€ N3 HHUX, MHOXECTBOM pEH.IEHI/Iﬁ
KOTOPBIX HE MOXKET 6bITb ﬁ[aHHbIﬁ OTPE3O0K. CﬂenaEM 3TO. HOCKO)Ibe
cTapimuii Ko3hOUIIMEHT JTI060T0 M3 JaHHBIX HEPABEHCTB IMOJMOXKUTENEH,
a MHOXXeCTBOM pe]J_IeHI/Iﬁ HEpaBE€HCTBA ABJ/IAETCA OTPE30OK, Hy>KHO OT6pO-
CUTb BCE CTPOTH€ HEPABEHCTBA U BCE€ HECTPOrre€ HEpaBEHCTBA CO 3HAKOM
<<2>>. B AaHHOM CJ/Iy4a€ OCTaHETCA TOJIbKO OAHO HEPABE€HCTBO 2.

OTBET. 2.
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I[Tpu pelieHUY KBaJpaTHBIX HEPaBeHCTB, KaK U IIPH pellleHUH KBaJpar-
HBIX YpaBHEHUH, 4acTo OKa3bIBAIOTCS IMONe3HBIMU GopMysbl Brera (cM.
MeToZUYecKHe YKa3aHUA K 3ajaHuIo 6).

Ipumep 10. PemuTe HepaBeHCTBO 9x2 — 64x + 7 < 0.

PemEeHUE. HalinéMm cHavuasa iBa yucia, IpousBeZieHre KOTOPHIX paBHO
9-7=63, a cymma paBHa 64. Yxe IIpocTeHINii JenuTenb yucaa 63 1mo3Bo-
JiieT HaWTU UcKoMble umncia: 1-63 =63, 14 63 =64. OcTanoch pa3fenuTb
HaliZileHHbIe YKciIa Ha 9 U MOIyYuTh KOPHU KBaZpaTHOI'O TPEXWIEHA B JIEBOM

1 63 o .
4aCTH HEPABEHCTBA: g U - = 7. [TOCKOBKY cTapimmid K03 PUIIEHT TPEX-

YIeHa TOJIOXXUTENEH, PEIIEHNEM HEPABEHCTBA SABJISETCS OTPE30K [%, 7] .

OTBET. [%, 7] .

Ipumep 11. Pemute HepaBeHCTBO 4x2 — 19x + 12> 0.

PeEmEeHME. Haiizém aBa uncia, mpousBesieHre KOTOPhIX paBHO 4-12 =
=48, a cymma paBHa 19. Ilepebupas mapsl JenuTeseit yucia 48 «mo Bo3-
pactaHuto» MeHbliero geaurtens (1 u 48, 2 u 24, 3 u 16...), yxe Ha Tpe-

ThEM IIIaTe HaXOAWM YHUCja, CyMMa KOTOPBIX paBHa 19: 3To 3 u 16. Pazze-

JIMB KaXXJ0€ N3 HUX Ha 4, IIOJIY9YMM KOPHH KBaZpaTHOI'O TpéX‘UIeHa B J1e-

o 3 16
BOW 4acTy HepaBeHCTBA: ; = 0,75 u -~ =4. B culy monoxurenbHOCTH

cTapuiero ko3gpunreHTa 3Toro TpéxwieHa pelleHreM HepaBeHCTBA fB-
JisteTcs MHOXeCTBO (—o; 0,75) U (4; + ).

OTBET. (—; 0,75) U (4; + ).

IIpumep 12. Pemmre HepaBeHCTBO 6x2 + 7x — 5 < 0.

PemenuE. HaligéMm cHavasa ABa 4ucia, IpousBeJeHre KOTOPhIX paB-
HO 6-(—5) =—30, a cymMa paBHa —7. IlockonbKy Ipou3BeZieHHe ABYX
STUX YHCeJ OTPHULATeIbHO, OZHO U3 HUX ABJAETCS MOM0XUTEIbHBIM, JpY-
roe — orpuniaTeabHbBIM. CyMMa 3TUX 4ucesl TaKKe OTpUllaTeslbHa, II03To-
My MEHBIINH AenuTens yucaa 30 6yzeM 6paTh O 3HAKOM «ILTIOC», a OOJThb-
M — co 3HakoM «MuHyc»: 1 1 —30, 2 u —15, ... Ha TpeTbeM miare mo-
JydyaeM JBa 4ucja, CyMMa KOTOpPHIX paBHa —7: 310 3 u —10. Paszenus
KaXZ0e U3 3TUX Yucesl Ha 6, HaliléM KOPHU KBaJpaTHOI'0 TPEXWIeHa B Jie-

1 —10

o 3 5 o
BOM YaCTHW HEpaBE€HCTBA: 6 = 5 n 6 = —5. HOCKOJ'II)KY CTapuinun KO-

3bOUIIMEHT TPEXWIEHA MONOKUTENEH, PEIIeHUEM HepaBEeHCTBa SABISIETCS
5 1)
UHTepBaI | —5; = |.
p ( 372
51
OTBET. (——' = .
3’2
PasymeeTcsi, pacCCMOTPEHHBIN TPUEM TPUMEHUM TOJIBKO B TEX CIydasX,
KOT7/Ia KOPHU KBA/Z[PAaTHOT'O TPEXWIEHA B JIEBOM YaCTH HEPAaBEHCTBA pally-
OHAJIbHHL.



IToaroroBuUTE/IbHBIE 3aa4U

1. YkaxxuTe pellleHHe HepaBeHCTBa —9 — 6x > 9x +9.

1) (=5 -1,2) 3) (=1,2; )
2) (0; +) 4) (—;0)

2. YKaXuTe pellleHUe HepaBeHcTBa 3 — 2x = 8x — 1.
1) [-0,2; +0) 3) [0,4; +)

2) (—;0,4] 4) (—=; —0,2]

3. YkaxxuTe pellleHUe HepaBeHCTBa 4x + 5= 6x — 2.

& &
D 3,5 3) ~15
2) 35 4) 15

4. YkaxuTe pelrieHre HepaBeHCTBa 9x —4(x —7) = —3.

1) [5; +) 3) [—6,2; +»)
2) (—o; —6,2] 4) (—o; 5]
x—3,7<0,
5. Ykaxxure pe]l[eHI/Ie CUCTEMBI HepaBeHCTB Y 1
¢ . witty ity
D 3 3.7 3) 3 3,7

2) 37 4) 3

6. Ykaxxure HEpaBE€HCTBO, PEHIEHUEM KOTOPOI'O ABIAETCA J060€e YucIo.

1) x24+70>0 3) x2+70<0
2) x2=70>0 4) x>-70<0
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7. YKaXUTe HEPABEHCTBO, PellleHre KOTOPOro N300pakeHO Ha PUCYHKE.

/{{{[{‘ ‘{{{{{53

0 1
Dx2-1=0 3) x2—-1<0
2)x2—x=0 4) x2—x<0

8. YkauTe peleHHe HepaBeHCTBa 6x — x2 > 0.

D 0 o 6

2) ““¢ : 4) :

9. VkaxxuTe pellleHHe HepaBeHCTBa x2 > 36.

2) -6 4) -6 6

10. YkaxuTe pelleHHe HepaBeHCTBa x> — 25 < 0.

1) (=05 +) 3) (=5;5)
2) HeT pellleHuit 4) (—o0; =5) U (5; +)



3ayéTHbIe 3asa4u

1. YkaxxuTe pellleHHe HepaBeHCTBA —3 — x >4x + 7.

1) (—;—0,8) 3) (—2; +x)
2) (—o; —2) 4) (—0,8; +x)

2. YKaXuTe pellleHUe HepaBeHCTBa 2x — 8 = 4x + 6.

1) (—o; =7] 3) [1; +)
2) (—o; 1] 4) [-7; +»)

3. YkaxxuTe pellleHUe HepaBeHCTBa 4x — 5 = 2x — 4.

D —13 3) ofs
2) 15 4) 0.5

4. YkakuTe pelieHre HepaBeHcTBa 8x —3(x+9) = —9.

1) [3,6; +x) 3) (—=; 3,6]
2) [—7,2; +00) 4) (—o0; —7,2]
5.V Xma=5
. YKaAXHUTe pemeHHe CUCTEMBI HepaBeHCTB Y 0’3 ? 1
1 3 3) .
& e Z o &
2) 13 4 4 13 4

6. Ykaxxure HEpaBE€HCTBO, pEHIEHUEM KOTOPOI'O ABIAETCA J060€e YuCIo.

1) x2+78>0 3) x> +78<0
2) x2—-78<0 4) x*—78>0

7. YKaXXUTe HEPABEHCTBO, PellleHre KOTOPOTo N300pakeHO Ha PUCYHKE.

Z

&
0 4
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1) x2—16<0 3) x2—4x=0
2) x?—4x<0 4) x>—16=0

8. VkaxxuTe pellleHHe HepaBeHcTBa 8x — x2 > 0.

Z

2 8 49 o 8

9. YkaxuTe pellleHMe HepaBeHCTBa X2 < 9.

D3 3 3) 3

Z

2 3 3 4) -3

10. YkaxuTe pellleHre HepaBeHCTBa x> — 49 > 0.

1) (=7;7) 3) (—o0; +)
2) HeT pelleHui 4) (—oo; =7)U(7; +)
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KpaTKI/Ie MeTOANYECKHE PEKOMEeHAalInun

3azanue 21 OI'D Mo MaTeMaTUKe OTKPHIBAeT 610K 3a/laHUii TTOBHIIIEH-
HOTO M BBICOKOTO YPOBHEH CJIOKHOCTH U TIpeJCTaBisAeT coboii anrebpau-
YeCcKyIo 3aJiaqy TI0 OfHOM U3 TPEX cieyromux TeM: «[IpeobpazoBaHue pa-
IIMOHAJIBHBIX BRIpDAXKEeHUM», «YpaBHEHHUA U CHCTeMbl ypaBHeHUl», «Hepa-
BEHCTBAa».

Memsiie Bcero B 6anke sazanuii OI'D g 9TOM IO3UIIMK SK3aMeHa-
I[MOHHO paboThI 3aZlaHuI Ha Tpeobpa3oBaHe aireOpandecKux BhIpaKe-
Hull. TunuyHOM ABNAETCA CleAyrouas.

IMpumep 1. HailiguTe 3HaueHue BhIpaskeHUsa 6la — 11b + 13, ecin
2a—7b+5
7a—2b+5 " 9.

PEmEHUE. W3 ycnoBusa 20-7b+5

7a—2b+5
2a—7b+5 = 63a—18b+45,

=9 noixy4um

oTkyzna 61la — 11b+40=0. [ToaTomy
6la—11b+13 = (6la—11b+40) —27 = —27.

OTBET. —27.

Jlyia penieHys ypaBHeHUY (MMEHHO OHU M COCTABJIAIOT CAMYIO 3HAUM-
TeJIbHYIO YacTh 3aZiaHuii 6anka OI'D mo MaTeMaTHiKe Ha 21-10 MO3UIUIO
SK3aMeHAaIMOHHOM paboTh), KaK U B Gosiee MPOCTHIX 3aZa4ax ¢ KPaTKUM
OTBETOM, MCIOJIb3YIOTCA METO/ BBeZleHUsI HOBOU IepeMeHHOH, pa3Jioxke-
HUe Ha MHOXXUTEJTH, YCJIOBYUE PAaBEHCTBA CTEIIeHEN U IPyTHe CTaHapTHEIE
npuémbl. Hauyném ¢ mpuMepa, pelieHre KOTOPOT'O OCHOBAHO HA yCJIOBUU
paBeHCTBa KyOOB JIByX YKCEI.

ITpumep 2. Pemure ypaBHeHUEe (X — 4)% + (x%2 —4x+2)3=0.

PEmEHUE. [lepenuiieM ypaBHeHUe B Buze (x — 4)0 = —(x? —4x +2)°.
Janee, mockomeky a® = (a?)3, —b% = (—b)3, momyuum

((x—4?° = (—x%+4x—2)°.

B cuty Toro 4to c=d3, nonyyaeM ¢ =d, a mocjiefiHee ypaBHEHUE TIPUBO-

aures K Buay (x — 4)2 =—x2+4x—2. [Iepenecsa Bce WieHbl ypaBHEHUA

B JIEBYIO YaCTh, PAaCKPHIB CKOOKH, PUBe/s MOA00HbIE CllaraeMble U paszie-

JuB 0be YacTH TIOMyIeHHOTO ypaBHEHUs Ha YUCIO 2, TIONYIUM KBaZpaTHOe

ypaBHeHUE x? —6x+9=0, eAUHCTBEHHBIM KOpHEeM KOTOPOTO ABJAeTCA 3.
OTBET. {3}.
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[Tepefiném k npuMepaM ypaBHEHHUI cTelleH! BBIIIE BTOPOH, KOTODHIE
PpelaTes pasiokeHneM Ha MHOXKUTEH C ITIOMOIIbI0 GOPMYJ COKpaléH-
HOTO YMHOXXEHUS.

IIpumep 3. PemuTe ypaBHeHue x* = (x — 20)2.

PemEHME. TlepenumieM ypaBHeHUE B BU/E (x?)? - (x—20)’=0wu npu-
MeHUM GOPMYITy pasHOCTH KBaJpaTOB:

(2 =x+20)(x>+x—-20) =0,
oTkyza x% — x +20=0, m6o x* + x — 20=0. YpaBHeHue x> — x +20=0
He MMeeT KOpHeU B CIIY OTPULIATETbHOCTH AUCKPUMHUHAHTA; KOPHIMU
ypaBHeHus x> + x — 20 =0 ABIAIOTCA 9ucaa —5 u 4.

OTBET. {—5; 4}.

IIpumep 4. Pemmre ypasHenue x* — 6x° +9x2 —25=0.

PEmEHUE. CHavaIa BoCIonb3yeMcs GopMysIol KBaipaTa pasHOCTHU JBYX
Yucesn:

x*—6x%+9x% = (x? - 3x)2.
Tenephb ypaBHeHMe MOXHO Hepemnucarh Tak: (x* — 3x)% — 52 =0. [Tpume-
HUB GOPMYITy Pa3HOCTH KBaJPaTOB, IOTYIIM

(x2=3x—-5)(x>*—3x+5) =0,

oTkyza x? — 3x — 5=0 160 x> — 3x +5=0. KopHAMM ypaBHEHU

x*)=3x—-5=0
ABJIIOTCS YMcIa 3 _2“ 29 u 3 +2' 29. YpaBHeHUe x? —3x+5=0 geiicTBU-

TEJIbHBIX KOpHeﬁ HE MMEET B CUJIIy OTPHUIATECJIbHOCTU JUCKPDUMHUHAHTA.

{3—\/29_ 3+\/29}
OTBET. 5 5 .
PaccMoTpyM Temneph IPUMePHI pellleHUs ypaBHEHUU CTeleHU BHIIIe

BTOPO# C TIOMOIIbIO BEIHECEHHUA OOIIEro MHOXUTEJIS.

IIpumep 5. PemuTe ypaBHeHHe Xx° + 3x% = 16x + 48.

PEMEHUE. Heckombko HecTaHZApTHas 3aMuChb YPaBHEHUS COJEPIKUT
KJII0Y K €ro pelleHuio. BhIHeceM 3a CKOOKU B KaXKJOM M3 €ro dacTei
obumit MHOXUTENb: Xx2(x + 3) = 16(x + 3). [lepenuiem Iony4eHHOE
ypaBHeHUe B BHUJE X*(x+3)—16(x+3)=0 u emé pa3 BbIHeceM 3a
cKobOKM 06mmuit MHOXUTeNb: (x + 3)(x2 — 16) =0, oTkyza x = —3 1160
x?=16, T.e. x==4.

OTBET. {—4; —3; 4}.

IIpumep 6. Pemmre ypasHeHHME X° +4x% —x —4=0.

PEmEHUE. [lepenuinemM ypaBHeHHE B BHjE P+ -(x+4=0
U BBIHEeCEM 3a CKOBKU 06muit MHOMUTENb: (x +4)(x%2 —1) =0, OTKyZa
x=—4mbo x’=1, T.e. x==%1.

OTBET. {—4; —1; 1}.
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IIpumep 7. Pewminte ypaBHeHUE X+ 2x+1D)=2(x+1).
PEMEHUE. [lepenuinem ypaBHEHUE B BUZE

x(x+1)*=20x+1),
oTkyza x(x+ 1)2 —2(x+ 1) =0. BeiHeceM 3a CKOOKY OB MHOXKUTEN:
(x+1Dx(x+1)—2)=0.

3Haunt, x = —1 Mm60 x> + x — 2 =0. KOpHAMY HOC/IETHETO ypaBHEHUS
ABIAIOTCA —2 U 1.

OTBET. {—2; —1; 1}.

YpaBHeHUA BUza

a-fz(x)+b-f(x)+c =0

(MX WHOIZa HA3BIBAIOT TPEXWIEHHBIMU) SBIAIOTCI OJHUMU U3 Haubosee
pacnpocTpaHEHHBIX YpaBHEHMH, pelllaeMbIX C IIOMOIIBIO MeToJa BBeJe-
HUA HOBOM mepeMeHHOM. Eciu 0603Ha4nTh f (x) 6YKBOIA ¢, T. €. TIOJIOXKUTh
f(x) =t, TpéxwieHHOe ypaBHeHUe CBeIETCA K KBaJpaTHOMY OTHOCHUTEIb-
HO NepeMeHHOM t ypaBHeHMIO at? + bt + ¢ = 0. CaMblii U3BECTHBII IPUMep
3TOTO THIIA YpaBHEHUI — OUKBaZpaTHOE ypaBHEHHE

ax*+bx’+c=0

(3mech f(x)=x?2).
MeTo/ BBe/IeHHUS HOBOM IlepeMeHHOH POMLTIOCTPUPYEM CIIeAyIOIIH-
MU IpUMepPaMH.

IIpumep 8. Pemute ypaBHeHUE % + % -3=0.
PEmEHUE. O603HAYUM % O6yKBOH t. YpaBHeHUE IIPUMET BUJ
t?+2t—-3=0,
oTkyza t =1 wm t = —3. Takum o6paszom,

=1 (mtormax =1) wm

RIm R

=—-3 (uTormax = —%).

OTBET. {—%; 1}.

IIpumep 9. Pemmure ypasHeHue (x +2)* —4(x +2)2—-5=0.
PEmEHUE. O603HauuM (x + 2)? 6ykBoii t. Toraa t > 0 U ypaBHeHMe

npuMeT Buz t> — 4t —5=0, oTkyza t = —1 (3TOT KOpeHb HE YZOBIETBO-
psieT yeroBmIo t > 0) win t = 5. Takum o6pasoM, (x +2)% =5, oTkyza

x+2=-v5 (I/ITOI‘[[aX:—Z—\/g) WIn
x+2=+/5 (u Torma x = —2+ /5).
OTBET. {—2+ +/5}.
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ITpumep 10. Pemute ypaBHeHUe 9(2x — D*—-372x—-1)*+4=0.
PEmEHUE. O6o3HaunM (2x — 1)2 6ykBoii t. Toraa t = 0 u ypaBHeHUe

npumet Buz 9t> — 37t + 4 =0, oTKyza t = % wm t =4 (o0ba KOpHH yzo-

BJIETBOPAIOT ycoBuio t = 0). Takum o6pa30M 6o (2x —1)% = 9, 60

(2x —1)?2=4. U3 ypaBHenus (2x —1)%2== nonyth
1 1
2x—1:—§ (I/ITOI‘[[aXZE) Wiu
_1 _2
2x—1—3 (I/ITOI‘Z[aX—S).

U3 ypaBHenus (2x — 1) =4 nomyuum

2x—1=-2 (I/ITOI‘[[aX:—%) Wi
2x—1=2 (I/ITOI‘[[aX:%).
1.1 2 3
OTBET.{ 353535 5}

VippaunoHaibHBIE YPaBHEHN, IIpe/icTaBleHHble B OI'D 1o MaTeMaTyKe,
BechbMa MaJIOYHCIEHHH, U LI VX PellleHUs He TpebyeTcs CrelaIbHbIX 3Ha-
HUH, Hy>KHO IIPOCTO He 3a6bIBaTh 06 001aCTU AOITyCTUMbIX 3HAYeHU.

IIpumep 11. Pemure ypasHeHue x>+ X + Vx2—81=1/x2-81+72.

PEmIEHME. JleBad U IpaBas 4acTy ypaBHEHUA OIpeZie/ieHbl IIPU YCIOBUU
HeOTPUIIATeTLHOCTH TIOAKOPEHHOTO BhIPAXKeHHUA, T.e. TIpH x> — 81 >0, oT-
KyZa x?>81. [Tpu AOMyCTUMBIX 3HaYeHUAX IepeEMEeHHON ypaBHeHMe TIpU-
BOJUTCA K BULY X2 +x—-72=0. KopHsaMU nociefHero ypaBHeHUs ABJIA-
I0TCA YhciIa —9 U 8, U3 KOTOPBIX TOJIBKO X = —9 y/IOBJIeTBOpsET HEPaBeH-
cTBY X2 > 81.

OTBET. {—9}.

Kak BUZHO M3 PacCMOTPEHHOTO MpUMepa, MPU PEIEHUH MOAOOHBIX
VpaBHEHMI MOXXHO 060HTHCH 6e3 dopMaTIbHOrO pelieHus HepaBeHCTB,
3agaroniux O/[3.

TMocneguuii TN ypaBHeHUH 6aHka OI'D Ha 21-10 TO3UITUIO SK3aMeHa-
ITMOHHOM pabOTHl — ypaBHEHUsI, pellleHHe KOTOPBIX OCHOBAHO Ha OrpaHu-
YEHHOCTH ajrebpandecKux BhIpaKEHUN B OZHOM WIH 06X ero 4acTsX.

IIpumep 12. Pemmure ypasHeHue (x2 — 25)2+ (x?+3x —10)% =

PEmEHUE. IloCKONIBKY

(x?2=252>0 u (*+3x—-102%=0

npu JII000M 3HAYEHUU HCPEMEHHOﬁ, JieBasd 49aCTb AAaHHOI'O YpaBHEHUA
HEOTpHLIaTEJIbHA. PaBHOM HYJIIO OHa MOXKET 6I)ITb, TOJIBKO €CJIN Ka>XZ0e
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U3 cjlaraeMbIX JIEBOU YacTu paBHO HYJIIO, T. €. €CJIN

(x?=25)2=0 (otkyma x = £5) wu
(x*+3x—10)*>=0 (oTkyza x = —5 yqubo x = 2).

EavHCTBEHHOE 3HAaYeHUe MepEMEeHHOM, TPU KOTOPOM KaXKZIoe W3 cjiarae-
MBIX JIEBOU YaCTH AAaHHOTO ypaBHEHUs obpalaeTcs B Hy/b, — 3TO X = —5.

OTBET. {—5}.

OCHOBHBIMYU METOZAMHU PelIeHUsT CUCTEM arebpandecKux ypaBHEHUH
IIKOJIBHOTO Kypca MaTeMaTUKU ABJISAIOTCA CleJyIolre:

* IOICTAHOBKA,

* MeTo/] BBeZIeHUs HOBOU ITepeMeHHOMH,

* anrebpanvecKoe CIOXKEHHUeE.

HarmloMHUM HeKOTOphIe BaKHBIE PABHOCWIbHbIE ITPe0Opa30OBaHUA CH-
cTeM ypaBHeHUI (T.e. mpeobpa3oBaHusA, He BeAyIlKre HU K ITOTEpe pele-
HUM, HA K TPUOOPETEHUIO IOCTOPOHHUX PeIleHu )

* MEPEHOC CJIaraeMoTo U3 OHOW YacTU YPaBHEHUS B JIPYTYIO;

* yMHOXXeHUe 06eMX JacTell ypaBHEHUSA CUCTEMBI HAa OJHO U TO K€ OT-
JINYHOE OT HYJIS YUCJIO;

* IIOWIEHHOE CJIO)KeHUe /IByX YPaBHEHUH CHUCTEMBI ¢ IOceAyrolleil 3ame-
HOU (He BeZiylllel K U3MeHeHHI0 06/IacTH JOMyCTUMBIX 3HAUEHUI CHCTe-
MBI) OZIHOTO M3 HUX Ha YPaBHEHUE, IIOJIy9eHHOE B PE3YJIbTaTe CJIOKEHMUS,

* TMpuUBeAeHHe MOJOOHBIX CllaraeMbIX, He Befylllee K M3MeHeHUo 0bJa-
CTH JIOTTYCTUMBIX 3HAYEHUIN CUCTEMBI.

[TouneHHOE YMHOKEHUE JIBYX YpaBHEHUI CUCTEMBI C ITOCeyIolIel 3a-
MeHOM OHOT'0 M3 HUX Ha ypaBHeHUe, IIOTy4eHHOe B pPe3ysIbTaTe YMHOXKe-
HUA, MOXKET MTPUBECTHU K MPHUOOPETEHUIO TOCTOPOHHUX pelileHui. B aTom
CTy4yae CJIeZlyeT cZieyiaTh MPOBEPKY HaWZIEHHBIX PeIlleHUi ITyTéM UX MO/CTa-
HOBKU B JIaHHYIO cucTeMy. [Ipeobpa3oBaHus ypaBHEHUH cUCTEMBI (B YacT-
HOCTH, TIpUBeJeHHUEe MOAOOHBIX C/lTaraeMbIX) He JAO/DKHBI U3MEHATh 06J1acTh
JOIYCTUMBIX 3HAa4eHHUIl mepeMeHHbIX. Cy)keHre 061acTH JOIMyCTUMBIX 3Ha-
YeHUI MOXKeT MIPUBECTH K IIOTepe pellleHu, paciiupeHe 061acTu AOIy-
CTUMBIX 3HaYeHUH — K MTPUOOPETEHUIO TTIOCTOPOHHUX PEIEeHUH.

3x*+y=4,

ITpumep 13. PemuTe cucteMy ypaBHeHUN
2x%—y=1.

PEIIEHUE. EC/IM NOWIEHHO CJIOXKUTh YpaBHEHUS CUCTEMBI, MOTYYUM
5x2 = 5, OTKyZa x2 = 1, u x = £1. Haiizém y, moAcTaBuUB HalileHHBIE
3HaYeHUs X B JII0OOe M3 ypaBHEHUI CUCTEMBI, HAalpUMep BO BTOpPOe, U3
KoTOporo nonydaeM y =2x2—1. Torga y =2 (£1)2—1=1.

OtBET. (—1;1); (1;1).
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(x+6y)*=7y,

(x+6 y)2 =7x.
PEIIEHUE. [T0CKOBKY JIEBbIE YaCTH YPaBHEHUH TOXAECTBEHHO PaBHBI,

PaBHBI U UX MIpaBhle YacTH, T.€. 7x =7y, OTKyZa y = Xx. [loAcTaBUM y =X

B Mmo6oe U3 ypaBHeHHIA CHCTeMbI, HarpuMep Bo BTopoe: (x + 6x)% = 7x,

ITIpumep 14. Pemute cucteMy ypaBHeHUN {

oTkyzZa 49x? =7x, T.e. 7x* — x =0, u, 3Ha4uUT, 7X (x — 1) = 0. Takum

7
1
obpasom, nomyyaem y =x =0 qub0 y =x = =
OTBET. (0; 0); (%, %)
2
L | 3x*—2x=y,
IIpumep 15. Pemute crcTeMy ypaBHEHUU
3x—2=y.

PEIIEHUE. HOCKO)IBKY JIEBBIE YaCTHU ypaBHEHI/Iﬁ TOXJECTBEHHO PaBHBI,
PaBHBI 1 UX IIpaBbl€ 94aCTH, T. €.

3x?—2x=3x—2, oTkysa 3x*—5x+2=0.

2 2
KOpHHMI/I TMIOCJIEAHETO YPAaBHEHUA ABJIAIOTCA YUCJIa § ul. Ecou x = §, TO

y=3-2-2=0.Eomx=1,10 y=3-1-2=1.

2
OTBET. (§; 0); (1; D).
x+2y =5,
x*—4y?=35.
PEMIEHUE. Pa3ioXKUB Ha MHOXKUTEIH 110 GOpMYJie pa3HOCTU KBaZpaToB
JIEBYIO YaCTh BTOPOT'O ypPaBHEHUS JAHHOW CHUCTEMEI, TIOTyYUM

(x—2y)(x+2y) =35,
OTKyZia B CHJTy TIepPBOT'O YPaBHEHHUS CUCTEMBI
(x—=2y)-5=35 u x—-2y=7.

CIJI0XUB ITIOWIEHHO YPaBHEHUA X — 2y =7 U X + 2y =5, ony4uM 2x =12,
oTKyZa x =6. Torza 6+ 2y =5, oTkyza y =—0,5.

OTBET. (6; —0,5).

HepaBeHcTBa, KoTophle B 6anke OI'D mpegHa3HAYeHH! A 3a4aHus 21
B DK3aMEHAI[MOHHOM BapuaHTe, JU6O SABIAIOTCA KBaJpaTHBIMH, JTHO0
CBOZJATCA K KBaZ[paTHBIM B OAHO-ABA AelicTBUA. CI0XHOCTD 37leCh CBA3aHa
MPEUMYIIECTBEHHO C TeM, YTO KO3(QQUIMEHTH U/WIN KOPHU COOTBET-
CTBYIOIIMX KBA/IPaTHBIX TPEXWIEHOB ABIAIOTCA UPPallMOHAIbHBIMU.

IIpumep 17. Pemmte HepaBeHCTBO (x — 1)% < V2(x—1).

PEmEHME. [IpyBe/a JaHHOE HEPABEHCTBO K BULY

x—1%*=V2(x-1) <0

IMpumep 16. Pemure crucTeMy ypaBHeHUN {
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Y BbIHECS 3a CKOOKU OOIINI MHOXXUTEb, TOJYYUM HepaBeHCTBO
(x—1D0c—-1- «/5) <0, otkyzal <x< 1+ V2.

OtBeT. (1; 1+ v2).

Haubosee mpocThIMU ApO6HO-paIiiOHAIBHBIMY HEPABEHCTBAMHU SIBJISA-
a
f)
TeJIbHOE YUCJTIO, a f(X) — MHOTOWIEH IepBOU Wik BTOpo# cTeneHu. C Ta-

KUMHU HEpaBEHCTBAMM I10 YPOBHIO CJIOXKHOCTH CXOXKU U HEPAaBEHCTBA BUZA
fG)

m V 0, TIe oAWH U3 MHOTOWIEHOB f (x) win g(x) sABIAeTCA MHOTOWIE-
HOM TIEPBOM WM BTOPOU CTEIEHWU, a APYTOU MpH JIOOBIX 3HAUEHUSIX TTe-
PEeMeHHOUM MpUHUMAeT 3HAaYeHUsA OZHOIO 3HakKa (KaK MPaBWIO, ITONOXKH-
TenbHBIE). TeM caMbIM 3HAK JIMOO YUC/IUTENS, 1160 3HaMeHaTess aareo-
paudeckoii fpobu B JIEBOM YacTH yKa3aHHBIX HEPABEHCTB HE 3aBUCHUT OT
3HauYeHUH TepeMeHHOM. [T03TOMY 3HaK 3TOM Apobu GyAeT ompeaensiThCa
3HAKOM TOJIBKO OZIHOTO ajrebpanyecKoro BhIpakeHUs (MHOTOWIEHA Tep-
BOI WM BTOpO# cTemnenu). TakuM o6pa3oM, mogobHbIe HEPABEHCTBA pe-

IarTCA IPUBEJEHUEM UX K JIMHEUHBIM WU KBaZJpaTHBIM HEpaBE€HCTBaM.

I0TCA HEpaBE€HCTBa BHUJa \% 0, A€ ad — OTNIMYHOE OT HYJIA ﬂeﬁCTBH-

123
IIpumep 18. Pemnte HEpaBEHCTBO — 3" +46 <0.
PEIIEHUE. YMHOXXUM 00€e 4acTH HepaBeHCTBa Ha yucio —1. [Momyanm
123 o
HEpaBeHCTBO +46 > 0. Yuciautenb ApobU B JIEBOM 4acTH HepaBEHCTBA

nosoxkureseH. [losToMy JaHHOEe HepaBeHCTBO BHIIOMHAETCA B TOM U TOJIb-
KO TOM cJy4ae, eciu 5x +6 >0, otkyza x > —1,2.

OTBET. (—1,2; +x).

IIpumep 19. PemnTe HepaBeHCTBO S 23 S <0.

5x2—41x+8

PEIIEHUE. YncuTens Apobu monoxuTeseH. [1oaToMy aHHOe HepaBeH-
CTBO BHITIOHAETCA B TOM U TOJBKO TOM CiIydae, eciu 5x% —41x+8<O0.
KopHaMmE kBazipaTHOro TpéxwieHa B JIeBOU YacTHU IOCIeJHero HepaBeH-
cTBa ABAIOTCA yneaa 0,2 u 8, crapunii KoaddUIMeHT TpEXWIeHa MOJIo-
skuTesieH. Cle0BaTeIbHO, MHOXKECTBOM pellleHUI HepaBeHCTBa ABJAeTCA
unrepsain (0,2; 8).

OTBET. (0,2; 8).

IIpumep 20. Pemnite HepaBeHCTBO —43

-2 =0.

PEMEHME. Yuciurenb Apobu oTpuiiatesneH. [1o3ToMy JaHHOe Hepa-
BEHCTBO BHINIOJIHAETCA B TOM M TONBKO TOM Ciydae, ecau (x — 1) —2<0,
otkyza (x —1—+/2)(x — 1+ v2) <0. 3Ha4uT, MHOKECTBOM pelIeHuUi

HepaBeHCTBa ABnserca unrepsan (1 —+v2; 1+ v2).

OtBET. (1—v2;1+v2).
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10. Pemnte HEpaBEHCTBO

IToaroroBuTe/IbHBIE 3aJa4U

. Haiizute 3HaueHve Bhipaskenus 19a — 7b + 12, eciun

. Pemmute ypasHenue x> +2x% — 9x — 18 =0.

. Pemmure ypasruenue x*= (3x — 10)2.

1
(x—1)2

. Pemmute ypaBHenue x> —2x +v2—x=+/2—x+3.
. Pemute ypasaenue (x?—16)%+ (x?+x—12)2=0.
2x*+y=4,
4x% —y=2.

. Pemnte ypaBHeHUe + % —12=0.

. Pemuite cuctemy ypaBHeHUi {

2x%+3y?=11,

. Pemnmure crcTeMy ypaBHeHHUit
yyp {4x2+6y2:11x.

. Pemute HepaBeHcTBO (x —3)2 < V/5(x —3).
—13

—_— =
c—a2-6>"

5a—8b+2

8a—5b+2 "

3.



3ayéTHbIe 3asa4u

. 3a—4b+8 _
1. HatizuTe 3HaueHue BoipakeHus 33a — 23b + 71, eciu Ja—3b+8 9.
2. Pemmre ypaBHenue x° + 3x2 — 4x —12=0.
3. Pemmure ypaBHeHue x* = (2x — 15)2.
1 3 _
4. Pemnte ypaBHeHUE =12 + -7 —10=0.

92}

. Pemure ypasHenue x? —2x+ 3 —x=+/3—x+8.
. Pemute ypaBHEHUE (2 —4)%+ (x> —6x—16)%>=0.

3x2+y=6,

[=)

7. Pemnte cucteMy ypaBHeHUN )
4x-—y=1

x*+3y*=31,

8. Pemnire cucteMy ypaBHEeHUM
yyp {2x2+6y2:31x.

9. PemuTe HepaBeHCTBO (X — 5)2 < +/7(x=5).
~14

(x—5)2-2 =0.

10. PemnTte HEpaBEHCTBO
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KpaTkue MeTogUYeCKre peKOMeHAAIUH

3azanue 22 OI'D o MaTeMaTHKe MPeCTaBIAET COO0M TPaJUIOHHYIO
TEKCTOBYIO 3a/ja4y IO OJHOM U3 TPEX TeM: «/IBuKeHUe», «[[pon3BOAUTENb-
HOCTb U paboTa», «[IpoIleHTH U KOHIIeHTpalus». HeKoTophble U3 3TUX 3a-
Ja4 MOXKHO PelTuTh apudpMeTHUeCKH, He mpuberas K COCTaBIEHUIO YpaB-
HEHMUIO, APyTue TPeOYIOT COCTaBIEHUs OAHOTO WIK BYX YPaBHEHUH U UX
pelieHu.

3aJauyu Ha ABIDKEHHUEe

Bo Bcex 3a/iauax Ha ABWKEHUE JOIMYCKAeTCs OnpeaeaéHHas uaeanmisa-
IIUsA: CUYUTAETCS, UTO Tejla ABWKYTCA IPIMOIUHENHO U PaBHOMEPHO, CKO-
pocTH (B TOM YHCJIe CKOPOCTh TE€UEHUs1) IIOCTOSTHHBI B TE€YeHUE OIpeieIEH-
HBIX IPOMEXKYTKOB BpeMEHU, HE MEHAIOTCS MTPU IIOBOPOTAX U T. A., IBIKY-
Imyecs Tejla CYUTAIOTCA (eC/i He OrOBOPEHO IIPOTHBHOE) MaTepHUabHBI-
MU TOYKaMH, T. €. He UMEIOIMMH Pa3MepPOB U Macchl (BepHee, UX pa3Mephl
¥ Macca HeCyIeCTBEHHBI A1 pellleHus 3aaun). Jlake pellieHue 3aa4 Ha
JBIDKEHUE TI0 OKPYKHOCTU He TpeOyeT IpUMEHEHUS CIeI[UaTbHbIX TTOHI-
THI — YIJIOBOM CKOPOCTH U T. II.; 3/1eCh TOUHEee GbUTO 6bI TOBOPUTH O ABH-
JKeHUH TI0 3aMKHYTOH Tpacce.

[pu pelieHUHU 3a/ia4 Ha JBMIKEHUE ABYX TeJl OY€Hb YacTo yZI0OHO CUu-
TaTh OJJHO TEJIO HETIOABMKHBIM, a IPYToe — IPUOTIKAIOIMINMCS K HEMY CO
CKOPOCTBIO, PaBHOM CyMMe CKOPOCTeH 3TUX Tes (Tpu ABMKEHUU HaBCTpe-
4y) WIK Pa3HOCTH CKOpOCTel (IIpu ABMKEeHUU BAOTOHKY). Takas 6a3oBas
MO/IeJIb TIOMOTaeT pa3obpaTbCs C YCJIOBUEM 33a/IaYM U TIONYIUTh HYXKHbBIE
YpaBHEHUS JaXKe B TAKOM OTHOCHUTENBHO TPYZHOM CJIy4yae, KaK ABIKEHUe
IO OKPY>KHOCTH.

Eciu paccTosTHYE MEXY MTyHKTaMH, U3 KOTOPHIX HAUMHAIOT ABHKEHTE
[Ba TeJsia, He 33/]JaHo, MHOT/Ia OBIBAeT yAI0OHO TIONOXKUTD €r0 PAaBHBIM e/[1-
HUIIE.

OCHOBHBIMU THUIIAMU 33/1a4 HA JBIKEHUE SABJISAIOTCA CIeAYIOINE:

* 33/laYy Ha JIBIDKEHUE 10 TIPSIMOH (HaBCTPEeYy U BAOTOHKY),

* 3371y Ha JIBIDKEHUE 110 3aMKHYTOM Tpacce,

* 33714y Ha JBIDKEHUE MPOTKEHHBIX TeJ,

* 3a/lauM Ha JBIDKEHUE 110 BOJE,

* 337141 HA CPEJHIOI0 CKOPOCTb.

PaccMmoTpuM 60see TIOAPOOHO KaXK/bIi U3 STUX TUIIOB 33/ia4, BIIEIUB,
rze HeoOXoAMMO, 0a30BBIE 3aJa4H.
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Eciu paccrosiHre MEXAY ABYMA ABIKYIUMUCSA HaBCTPedy APYT APYTY
TeJlaMU PaBHO S, @ UX CKOPOCTH—V; U V,, TO BPEMS t, Yepe3 KOTOpoe

S o
OHHU BCTPETATCA, HAXOAUTCA 110 (1)OpMy.7'Ie t= m . JlericTBUTENIBLHO, eC/In
1 2

OZIHO U3 TeJl CYUTATh HEMOABWKHBIM, TOIZja BTOpPOe OyAeT MpUOIMKaThCA
K HEMy CO CKOpPOCTbIO, PaBHOI CyMMe CKOpOCTeH, M IpOMUAET IIpU 3TOM
paccTosAHue, paBHOE PAaCCTOAHUIO MeX/y TeJlaMy B MOMEHT Hadasia JBU-
JKeHUsd, 32 BpeMs, paBHOE OTHOLIEHUIO 3TOI'0 PACCTOAHUA K CKOPOCTH.

IIpumep 1. PaccTosHue Mexay ropogamu A u B paBHO 620 kM. I3
ropoza A B ropof B co CKOpocThio 85 KM /4 BbleXasl TEPBBI aBTOMOOUIIb,
a yepes ZiBa yaca I10cjIe 3TOro HaBCTpedy eMy U3 ropoza B Belexai co cKo-
pocThio 65 KM /4 BTOpo#1 aBToMO6MIb. Ha KAKOM pacCTOsTHUU OT ropoga A
aBTOMOOWIN BCTPETATCA?

PEMEHME. Yepes ABa yaca IOCJIe Bhle3/ia IEPBOTO aBTOMOOWIIS paccTo-

STHUE MEX/Y aBTOMOOWIAMMU cTajio paBHO 620 — 170 =450 (kM), I03TOMY
450

85465
[0 MOMEHTa BCTPEYH NEPBBI aBTOMOOWIb OyZIeT HaXOAUThCA B IIyTH 5 Ya-

COB U ImpoezieT 85-5=425 KM.

OTBET. 425 KM.

Eciu paccrosiHve Mexay AByMS TelaMM PAaBHO S U OHU JBUKYTCS
10 TPSIMOH B OAHY CTOPOHY CO CKOPOCTAMHU V; U V, COOTBETCTBEHHO
(v; > v,) Tak, 4yTO IepBOe TeJo cieAyeT 3a BTOPHIM, TO BpeM: t, dyepes

KOTOpPOE IMepBOE TEJIO JOTOHUT BTOPOE, HAXOAUTCA I10 (1)OpMy.7'Ie t=

aBTOMOOWIN BCTPETATCSA Yepe3 BpeMs t = =3 (u). Takum ob6pasom,

v — V.
JlelicTBUTeNbHO, €C/IU BTOPOE TeJIO CYUTATh HeIIOJBMKHEIM, TOTAA nelzpBée
6yzeT mpUOIMKATHCA K HEMY CO CKOPOCTBIO, PABHOM Pa3HOCTH CKOPOCTE,
Y IpOUAET NpHU 3TOM PacCTOAHME, PAaBHOE PACCTOSHUIO MEXIY TelaMU
B MOMEHT Haudaja JBW)XEHU, 3a BpeMs, PaBHOE OTHOIIEHHUIO 3TOT0 pac-
CTOSTHUA K CKOPOCTH.

IIpumep 2. /IBa Ielexoza OTIPABJIAIOTCA OJHOBPEMEHHO U3 OZHOTO
M TOTO K€ MeCTa Ha IpPOryJKy II0 aj/lee mapka. CKOpOCTb IEpBOro Ha
1,3 kM/4 6Gosblile CKOPOCTU BTOPOTro. Yepe3 CKOIBKO MUHYT PacCTOSTHUE
MeX/y IellexoAaMy CTaHeT paBHBIM 520 MeTpaM?

PEIIEHVME. Bpems t B 4acax, 3a KOTOPOE PacCTOSHUE MEXAY IelIexo-
JaMu cTaHeT paBHBIM 520 MeTpawm, T. e. 0,52 (kMm), HaxoAUM 10 dopMyIte
0,52

1,3
OTBET. 24 MUHYTHI.

PaccMoTpuM Teneph ABIXKEHHUE JBYX TOUYEK II0 OKPY)KHOCTH (3aMKHY-
TOI Tpacce) JJMHHL S B OZHOM HaIlpaBJeHUU IIPU OZHOBPEMEHHOM CTap-
Te U3 OFZHOU TOYKU CO CKOPOCTAMU V; U V, (V; >V,) U OTBETHUM Ha BO-
IIPOC: Yepe3 KaKoe BpeMs IepBas ToYKa OyZieT omeperkaTb BTOPYIO POBHO

t= =0,4 (4). CiregoBaTeNbHO, 3TO BpeMsA COCTABIAET 24 MUHYTHL.
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Ha ofuH Kpyr? CyuTas, 4To BTOpas TOYKa IIOKOUTCS, a mepBas Mpubiu-
JKaeTcs K Hell CO CKOPOCTBIO V; — V,, MOJTYy4YHM, YTO YCJIOBUE 3azadu Oy-
JIeT BBIITOJTHEHO, KOTZA TepBasi TOYKa B IEPBHI pa3 MOPaBHAETCA CO BTO-
poii. IIpu 3TOM mepBast TOYKA MPOUAET pacCTOsHYE, PABHOE JJIMHE TPac-
CBI, ¥ CKOoMas GpopMysia HIYeEM He OTINYAeTCsI OT GOPMYJIB, TOMyIeHHOH

JJIA 3a7la4d Ha JBH)KEHUE BAOTOHKY: t = I/ITaK, €CJIN ABE TOYKHU O/ -

HOBPEMEHHO HAYMHAIOT JBI)KEHUE IO oxlpy)éHOCTI/I (3amkHyTOl Tpacce)
Y3 OJHOM TOYKYU B OJHY CTOPOHY CO CKOPOCTSIMHU V; U V,; COOTBETCTBEHHO
(v1 >V,), TO epBas TOYKa MPUOIKAETCSI KO BTOPO CO CKOPOCTBIO V; — Vs
¥ B MOMEHT, KOT/la TIepBas TOYKa B MEPBHIA pa3 ZOTOHSET BTOPYIO, OHA
MIPOXOJIUT PACCTOSTHUE, POBHO HAa OIUH KPYT GoJibliiee, YeM BTOpas.

Ipumep 3. 13 ofHOI TOYKM KPYTOBOW TPAaCCHI, AJIMHA KOTOPOI pas-
Ha 12 KM, OZHOBPEMEHHO B OJHOM HallpaBJIe€HUU CTAPTOBAJIU /[BA aBTO-
Mob6wtucTa. CKOPOCTh IIEPBOTO aBTOMOOWINCTA paBHa 80 KM/4, U yepe3
48 MUHYT TIOCJIE CTApTa OH OIEPEXKaa BTOPOTO aBTOMOOWINCTA Ha OAVH
KpyT. Haiiziite CKOPOCTb BTOPOTO aBTOMOGWINCTA.

PEIIEHME. [TyCTh CKOPOCTh BTOPOT'O aBTOMOOMJIMCTA PaBHA X KM/d.

4
ITockonbKy 48 MMHYT COCTAaBIAIOT ¢ 4Yaca M 3TO M €CTh TO BpeMs, 3a
KOTOpOe TepBbIii aBTOMOOWINCT OyZeT oIepeXaTb BTOPOTO Ha OAVH

KpYyT, COCTaBUM IO YCJIOBHIO 33/laud ypaBHEHUE: % = %, OTKyZa
320 —4x=60, u x =65.

OTBET. 65 KM/4.

B 3azauax Ha ABW)XEHHE IO BOJE CKOPOCTb TEYEHUS CUUTAETCS HEU3-
MeHHOM. [Ipu ABMKEHUH TI0 TEUEHUI0 CKOPOCTh TeYeHUs IMpubapBiseTcs
K CKOPOCTH IUIBIBYIIErO Teja, a MpHU ABMXKEHUU NMPOTUB TeUeHUs BbIYU-
TaeTcs U3 CKOpOCTH Tesa. CKOPOCTh IUIOTA CUUTAETCS PaBHON CKOPOCTHU
TeYeHU.

[Ipumep 4. PrIGOIOB OTIIPaBIAETCA Ha JIOAKE OT MPUCTAHU C HaMepe-
HUEM BepHYyTbcA yepe3 7 4. [lepez Bo3BpalleHHEM OH XOYeT IPOOLITh Ha
Gepery 4 4. Ha kakoe HauOoOJIbIllee PACCTOSTHHE OH MOXXET OTILIBITh, €CIN
CKOPOCTb Te€YeHHUsT peKH paBHa 1 KM/4, a COOCTBEHHAs: CKOPOCTh JIOAKH
paBHa 6 KM/4?

PEMEHUE. [IycTh MCKOMOE paccTOsHUE PaBHO X KM. CKOpPOCTh JIOAKU
IIpU JBIKEHUM MTPOTUB TeYeHUs paBHA 5 KM/dY, a IPU JBWKEHUH I10 Te-
YeHUIO paBHa 7 KM/4. Bpewms, 3a KOTopoe J1oKa JOIUIBIBET OT MeCTa OT-
MIpaBJIeHUs 0 MeCcTa Ha3HavYeHusA u 06paTHO, paBHO % + ; 4. 13 ycnoBusa
3a/la4u CJIeZIyeT, YTO 3TO BpeMs paBHO 3 4. COCTaBUM ypaBHEHUE 110 YCJIO-
BUIO 3aJa4u: % + % = 3. PemmuB ypaBHeHHE, TOTyYuM X = 8,75.

OTBET. 8,75 KM.
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ITpumep 5. Temioxoz, CKOPOCTb KOTOPOTO B HETIOJBIKHOM BOZIE PaBHA
26 KM/4, IIPOXOAUT IO TEYEHUIO PEKU U IIOC/IE CTOSHKU BO3BpAIlAETCs
B UCXOAHBIN MyHKT. CKOPOCTh TeYeHMs pPaBHA 3 KM/4, CTOSHKA JIUTCS
8 4acoB, a B UCXOAHBIN MYHKT TEIUIOX0/ BO3BpAIIaeTcs Yepe3 34 4 mocie
OTIUTBITHSA U3 Hero. CKOMbKO KIWJIOMETPOB MPOIIES TEIIOX0/ 32 BECh pelic?
PEmEHUE. [TycTh McKOMasi BeJIMYMHa paBHa 2x. COCTaBUM IT0 YCIOBUIO

3a/layM ypaBHEHUeE: % + 2x_9 + 8 = 34, otkyza 2x_3 219 = 26. Jlanee,
232?;—2299}( =26, oTKyZa 52x=23-29-26, u 2x=23-29=667.

OTBET. 667 KM.

B 3azavax Ha JBIKeHME MPOTKEHHBIX Tesl TpebyeTcs, KaK MpaBuio,
ONpeJeuTh JIUHY OJHOTO M3 HUX. Haunbosmee TUNMYHAA CUTyalMs —
omnpejesieHUe [JIMHEL T0€3/1a, [IPOEe3)KAMLIero MUMO CTon6a WIM IpPOTH-
KEHHOH MnaTdopMbl. B mepBoM cilydae MOe37 IPOXOAUT MHUMO CToi6a
paccTtoaHue, paBHOe JJMHE II0e3/ja, BO BTOPOM CJydae — pacCTOSHUE,
paBHOe CyMMe JJIMH I0e3/a U IIaTGOPMEL.

ITpumep 6. [To Mopio napajuleIbHBIMU KypcaM{ B OZHOM HallpabJie-
HUU CJIeAYIOT JBa CyXOorpysa: IepBBIM JauHON 120 MeTpoB, BTOPOH —
AmuHoi 80 meTpoB. BTOpoil cyxorpys cHauyana OTCTaéT OT IIepBOr'0O Ha
900 MeTpoOB, HO yKe uepe3 27 MUHYT ollepekaeT IepBbIii Ha 1,6 KuIoMeT-
pa. Ha ckonbKO KMJIOMETPOB B 4ac CKOPOCTh IIEPBOr0 CYyXOI'Py3a MEHbIIIe
CKOPOCTH BTOPOTO?

PEMEHUE. ByzseM cuuTaTh, YTO IePBBIM CyXOI'Py3 HEIOABI KEH, a BTO-
poli mpubimKaeTcs K HeMy CO CKOPOCTBIO X M/MWH, PaBHOW Pa3HOCTH
CKOPOCTel BTOPOTO U IIepBOro cyxorpysoB. Torza 3a 27 MHHYT BTOPOU

cyxorpy3 npoxogut paccrosHue [ =900 + 80 + 120 + 1600 = 2700 (m).

ITosToM x—w
Y X="57

OTBET. 6 KM /4.

=100 M/MuUH, T.e. 6 KM/H.

HamomHuM, 4TO CpeAHSA CKOPOCTb BRIUUC/IAETCS 10 dopmyne v = %,
rie S—IyTb, MPOMAEHHBIN TeJIOM, a t — BpeMs, 3a KOTOpO€e 3TOT IyTh
npoiizeH. ECU myTh COCTOUT M3 HECKOJNBKUX YYaCTKOB, TO CJI€AyeT BBI-
YUCIUTD BCIO JJIVHY IYTH U BCE BpeMs JBI)KeHUA. Hampumep, eciu myTh

COCTOAT U3 AIBYX Y9aCTKOB HpOTH)KéHHOCTbIO §1 1S9, CKOPOCTHU Ha KOTOPBIX

OBUTH PaBHBEI COOTBETCTBEHHO V; U Vo, TO S =81+ S,, t =t; +t,, TAE t] = i—i,
tz = 5_2 .
¢

IIpumep 7. IlepByro TpeThb TPACCHl BEJIOCUIIEAUCT €Xajl CO CKOPOCTbIO
18 KM /4, BTOpPYIO TPeTh — CO CKOPOCTBIO 12 KM/4Y, a OC/IeHIOI TPeTh —
€O ckopocThio 9 kM/4. Halizute cpeZiHIOI0 CKOPOCTb BeJIOCUIIeAUCTa Ha

IIPOTAXXEHWHU BCETO IIyTHU.
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PEmEHUE. O603HAYNM AJIHHY Bceil Tpaccel yepe3 3s kM. Torza nepsyto

s
TPETh TPACCHl BEJIOCUIIEJUCT IIpoexasl 3a BpeMs t = 1g> BTOPYIO TpeTh —
S
S. 3HA4UT, BpeMs,

S
33 BPeMA tp = 75, MIOC/IE/IHIOI0 TPETh —3a BPeM {3 =g

IIOTpavyeHHOe UM Ha BeCh IIyTh, paBHO t; +t, +t3, T. €.
S .S .S _ 45 _s
1871279~ 180 ~ %

[ToaTOMYy HMCKOMAast CPeAHSS CKOPOCTh HAXOAUTCA MO GpopMyIie

y==2= :35-§ =12 (kMm/4).

S
4
OTBET. 12 xM/4.

3ajayu Ha IPOU3BOJUTEIBHOCTh U paboTy

B ompezieléHHOM CMBIC/IE 33/]la4M Ha MIPOU3BOAUTENBLHOCTH (paboTy)
CXOXXHU C 33ZladaMH{ Ha JBWXXKeHHe: POJib CKOPOCTHU 3/leCh UrpaeT IIpOou3-
BOAUTENBHOCTD, POJIb PACCTOSHUA — 00BbEM paboTHL. B Tex ciydasx, Ko-
r1a o66EM paboTH B ABHOM BH7e He 3aZiaH, ero MHOrja yA0OHO MPUHAThH
paBHBIM efyHULe. CylleCTBEHHO pasHbIX 3a/ay 34ech IPaKTUYeCKU HET,
BO BCEX CIyYasdx pedyb WJAET O BBITOJHEHWM OTpeJeNEHHON paboThl, Me-
HAIOTCS TOJBKO CIOXKETHI, a «MaTeMaThdecKas» ¢dpabyna ocTaéTcs OHOM
U Toli jke. VIHOTZIa B 3alayaxX Ha paboTy BHIAENAIOT I'PYIIY 3a7a4 Ha TPY-
6bI 1 HacceiHbl, pellleHHe KOTOPHIX, BOOOIIEe TOBOPs, He UMeeT HUKAKUX
crienudUIeCcKUX YepT 10 CPaBHEHUIO C JPYTUMU 3a/ladaMu Ha paboTy.

B HEKOTOpHIX CAy4asx IpH pelleHWU 3a7ad Ha COBMECTHYIO paboTy
MOXXKHO OOOHTHCH 6e3 pellleHUs] YpaBHEHUH, UCTIONb3ys TOJIbKO apudmMe-
TUYECKUH crtocob. [TpaBaa, Jj1s1 3TOTO MOPOU MPUXOJUTCA Ipuberathb K -
MIOTETUYECKUM JONYLIeHUAM.

IIpumep 8. Mama u /[lama 3a feHb nponanbiBaloT 3 rpaaku, Jama
u I'mama — 4 rpagky, a Imama v Mama — S rpazok. CKOMBbKO TPAZOK 3a
JIEHb CMOTYT MPOTIONOTh AEBOYKH, paboTas BTpOEM?

PEMEHUE. Boo6pasum, 4To cHavasa Marmia u Jlama paboTanu oguH
JeHb, 3aTeM Jlamra u [1ama paboTany ofuH JeHb, a moToM [ama u Maria
paboTasu elné oAuH AeHb. [lomydaeTcs, YTo KaKAas U3 ZeBoyek paborana
[Ba JHsA, WIK 4TO 6puraza, cocrosinasn u3 Mamm, [naumu u Jlaiu, Iporo-
qona 3+4+5=12 rpazok 3a ABa AHA. 3HAYUT, 32 OJUH JeHb 3Ta Opuraza
TIPOTIOJIET BBOE MEHBIIIE TPAZOK, T. €. 6.

OTBET. 6.

KitoueBoii B 3aauax Ha paboOTy SIBASETCS CIeyIoIas.

IIpumep 9. [lepBHIiii MacTep MOXeET BHITOTHUTH HEKOTOPYIO paboTy 3a
a JacoB, a BTOPOM MacTep — 3a b 4acoB. 3a KaKoe BpeMsI BBITOMHAT pabo-
Ty 06a MacTepa, paboTas BABOEM?
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PEmEHUE. [TocKombKy 06Bb€M paboThI HE 33ZlaH, €r0 MOXXHO NMPUHATh
paBHBIM ezfuHuIle. Torza mepBHI MacTep 3a OAWH Yac BBIMOJIHUT YacTh

1 " 1 1,1
paboTEL, paBHYIO - BTOpoii— ¢, a oba mMacTtepa — -+ 3. 3HauuT, BCIO

PpaboTy OHM BHITIONHAT 3a BpeMsI t = 1—11
1 a’h
OTBET. t==——= 4.
1.1
) + =
a b

ITpumep 10. Kaxzprii u3 AByX pabouux OAMHAKOBOM KBaIUGbUKAIIHI
MOXXeT BBLIIIOJIHUTD 3aka3 3a 12 yacos. Yepes 3 4aca Iocje Toro, Kak oAiuH
W3 HUX IIPUCTYNWI K BBIIIOJTHEHUIO 3aKa3a, K HeMy NPUCOeJUHWICS BTO-
poti pabouuii, 1 paboTy HaZ 3aKa30M OHH JJOBEJH IO KOHIIA yXKEe BMECTe.
CKOJIBKO 4acOB NMOTPe6OBAIOCh Ha BBHIIOMHEHNE BCETO 3aKa3a?

.. 2 1 o
PEMIEHUE. BaBoéM paboume 3a 4yac genanT -5 = ¢ Beeit pa60TbI. 3a

12
3 _ 1
3 yaca mepBbIi pabouuii caenan T 2= 2 Bcell paboTEhI. OCTaBH_II/IECH 2 ba-
3
60TEl paboume Zenanay y)Xe BMECTe U IOTPATWIM Ha 3TO = @ = = 4 5 4.

4 6
3Ha‘II/IT, BpEMA, 3aTpa4€HHOE Ha BBIIIOJIHEHUE BCEr'O 3aKa3a, COCTaBJ/IAET

7,5 Jacos.

OTBET. 7,5 4.

Kak y)xe oTMedasoch, B 3aZa4ax Ha OaccefiHBl U TPyOBl HET HUYETO
crienrprIeCcKoro 10 CpaBHEHHIO ¢ APYTUMHU 33la4aMi Ha COBMECTHYIO pa-
60Ty. MozenpHas cUTyanus OCTaéTcs TOH JKe, TOMIBKO MacTepaM 6yAyT co-
OTBETCTBOBATh TPYOHI WM HACOCHI Pa3HOH IMPOM3BOAUTENBHOCTH, a pabo-
Ta GyZeT 3aKII0YAThCS B HAMTOJTHEHUH OacceifHa WIM MHOTO pe3epByapa.

IIpumep 11. IlepBas Tpyba mporyckaeT Ha 6 JUTPOB BOABI B MUHYTY
MeHbIIIEe, YeM BTopast Tpy6a. CKOJIBKO JTUTPOB BOABI B MUHYTY IIPOMTYCKaeT
mepBas Tpyba, eciau 6ak 06bEMoM 360 TUTPOB OHA 3aIMOTHAET Ha 16 MU-
HYT MeZJIeHHee, 4eM BTopas Tpyba?

PEmEHME. [IycTh mepBasd TpyOa MPOIYCKAeT X JIUTPOB BOABI B MUHY-

Ty, x > 0. Torza Bropas TpyOa MpomycKaeT X + 6 JIUTPOB BOABI B MUHYTY.
360 360
CocTaBuUM IO YC/IOBUIO 3ajja4M yPaBHEHHE: ~— = = +16. PazzemuB

X+6
45 _ 45
obe YacTH ypaBHeHHS Ha 8, MOIYYUM <~ =x+6 + 2, u, ciegoBaTebHO,

~ 316" 2. IpuBeaém Apobu B JIEBOH YacTH K OOIIEeMy 3HaMEHATeTIo:

% =2, otkyzga 2x (x + 6) =45 - 6, 1, 3Ha4wT, x> + 6x — 135=0.

KopHaMU nosy4eHHOTo KBaZipaTHOTO YpaBHEHUS ABIAIOTCA umciaa —15 u 9,
13 KOTOPBIX TOJBKO MOC/IEAHEE V/IOBIETBOPSET YCIOBUIO X > 0.
OTBET. 9 1.
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3asayM Ha MPOLEHTHI M KOHIEHTPAIUIO

3aZlauu Ha KOHIIeHTpanuio (T. e. Ha IPOLIEHTHOe coZiep:kaHue KaKoro-
TO BellleCTBa B €r0 pacTBOpe, CIUIaBe WIN CMeCH) TPaJULIMOHHO ABJIAIOT-
cs cy1abbIM 3B€HOM B IOJTOTOBKE IIKOJIBHUKOB, KQXKYTCS MHOTUM U3 HHUX
ZIOBOJIBHO CJIOXKHBIMU. B Takux 3aziadax pedyb OOBIYHO HAET 06 M3MeEHe-
HUU KOHIIEHTPAI[UU 3TOTO BEUECTBA IMOCJIE KAKUX-THOO MaHUITYJISAIUH.
[Tpu aTOM BOZHBIE PAaCTBOPBI, CMECU WIU CIUIABBI UI'PAIOT CXOJHBIE PO
Y MTO3BOJIAIOT JIMIIb HECKOJIBKO Pa3HOOOPA3UTh CIOXKETHI 3aZa4u 6e3 u3Me-
HEHUA MaTeMaTH4YeCKOTo coZepxkaHuda. KirroueBoll IIpU pelleHuU TaKUx
3aZiad ABAAeTCA ujesd OTCIAeXKMBAHUA M3MEHEHUH, IPOUCXOAAIINX C «UH-
CTBHIM» BEIECTBOM (Zjajiee KaBBIYKHM OyZeM WHOTZA OMYCKaTh).

Tlpu pemreHyy 33724 Ha KOHIIEHTPALIUIO, CIUTABHL, CMECH Ieecoobpas-
HO ZJI1 HaIVIAZHOCTU UCIONb30BaTh METO/, KOTOPBII MHOI/ZIA He BIIOJIHE
Hay4HO Ha3BIBAIOT «METOZOM 6aHOK». Ha3BaHMe MOSBUIOCH TOTOMY, YTO
YKa3aHHBIE B 33/]aUe BellleCTBa M300paXKaloTCs B BUZIE YCIOBHBIX «OaHOK»,
KaXZad U3 KOTOpBIX JEJUTCA Ha [B€ YacTHU — BEPXHIOI0 U HIKHIO.
B HIKHe! 3anmchIBaeTCsd KOJIMYECTBO «IHUCTOTO» WU «CyXOT0» BeIecTBa
JUI KQKAOU «OaHKM», YTO MO3BOJISAET MOYTH aBTOMATUYECKU IOMYYUThb
HY’KHO€ ypaBHEHHUE WIU Jja’ke OTBeT. [IpOMLIIOCTpUpyeM «MeToZ, 6aHOK»
HECKOJIbKMMMU IIpUMepPaMHu.

IMpumep 12. HaiizuTe KOHIIEHTpAIMIO KUCJIOTHI, IOJYy4YeHHOH IpHU
cvemuBanuu 20 xr eé€ 60-mpoueHTHOro U 30 kr e€ 20-MPOLIEHTHOTO
pacTBOPOB.

PEIEHME. Vcmonb3yeM KJIIOYEBYIO HJEI0, 3aKII0YAIOIIyIocs B OTCIIe-
JKUBaHUU TOTO, YTO MPOUCXOAUT C YUCTON KHUCIOTOM. M306pa3umM cxema-
TUYECKU JaHHBIE B YCJIOBUU PacTBOPHL U PacTBOp, IOMY4YEHHBIH IIPU UX
CMeIIUBaHuH (T. €. IPUMEHUM «METOZ GaHOK»):

20 xr 30 xr 50 xr
H,0 H,0 H,0
uucmoe + uucmoe = yucmoe
eeuecmao: aeujecmao: seujecmao:
0,6-20=12 0,2-30=6 124+6=18
60% 20% k %

Hckomas KOHIEHTpalyd paBHa

k = %-100% —18-2% = 36%.
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B aHHOM Ciiydae MOXXHO GBUTO GBI He HCIIOMb30BaTh GOPMYILY: BEAD €CIH
B 50 KT pacTBopa cofep>xutcsa 18 Kr 4ucToil KUcaoTel, To B 100 Kr 3TO-
ro pactBopa 6yzeT poBHO 36 KI' YUCTOU KUCJIOTHI, T.€. 36 coThix oT 100,
a 3Ha4UT, MCKOMas KOHIleHTpalua paBHa 36 %.

OTBET. 36 %.

VIHOTZIa BMECTO «CJIOXKEHUS OAHOK» MPUXOAUTCS MCIONb30BATh «IIpe-
BpallleHHe» OfHOU «GaHKU» B APYTYIO.

ITpumep 13. Bunorpaz cogepxxut 87 % Biary, a ustoM — 9 %. Ckolb-
KO KWJIOT'PAaMMOB BUHOTpaja TpebyeTcs A1 moinydeHus 39 KIIorpaMMoB
usoma?

PEIIEHUE. VCIIONb3yeM KIFOYEBYIO MZel0: OyeM CIIeANUTDb 338 MacCOM «4u-
CTOrO», T.€. B JJAHHOM CJIy4ae «CyXOro» BellleCTBa B BUHOI'PaZe U USIOME.
[TycTh 1A momydeHrs: 39 KWIOrpaMMOB M3loMa TpebyeTcs X KT BUHOrpaza.
U3 ycioBUsA cliefiyeT, 9TO ZIONIs «CyXOT'0» BEIeCTBA B BUHOI'PAZle COCTABIIA-
eT 13%, a B uztome — 91 %. ITosToMy B X KT BUHOrpaza 6yzaet 0,13x Kr
«CyXOT0» BelllecTBa, a B 39 Kr usioma ero 6yzer 0,91 - 39 kr:

X KI 39 kxr
enaza enaza
cyxoe = cyxoe

8ewecmao: 8elecmaso:
0,13x 0,91-39
13% 91 %

HOCKOJ'II)KY 9Ta Macca CyxXxoro BelleCTBa B BUHOI'paZi€ U M3IOME OJHa
" Ta Xe, IoJIy9YruM, 9YTO

0,13x = 0,91-39,

OTKyZia
13x =91:-39, u x =273 (xr).

OTBET. 273 KI.

Pemum Temepb B 06INeM BU/Ee KJIIOUEBYIO 33Ja4y HaXOXKAEHUST KOH-
IIEHTpaIlU¥ PacTBOPA, MOTYIEHHOTO B Pe3y/IbTaTe CMEITUBAHUSA IBYX pac-
TBOPOB OZIHOTO U TOTO K€ BEIeCTBA, UMEOIINX Pa3Hble MACChl U PA3HYIO
KOHIIEHTpaIMIO.

IIpumep 14. CMmewmany a JUTPOB N-IMPOLIEHTHOrO BOAHOT'O pacTBopa
HEKOTOPOTO BeIecTBa ¢ b TUTpaMu m-MPOIIEHTHOTO BOJHOTO pacTBOpa
3TOTO Ke BellecTBa. HalizimTe KOHIIEHTPAIIMIO ITOTYYUBIIENCS CMECH.
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PEIIEHME. Bocmonb3yeMcs KIOUeBOM Heeli: MpocaeauM 3a U3MeHe-
HUAMM, TIPOUCXOAIINMHU C YUCTHIM BeIeCTBOM. B mepBOM pacTBOpe ero
OBUIO

L n=2" qur OB,
100 100 TP
BO BTOPOM pacTBOpe —
b -m= bm JINTPOB.
100 100 ™TP
3Ha‘II/IT KOJINYECTBO YHMCTOTO BEleCTBA B MOIyYEHHOM cMecH OyZieT paBHO
bm o
100 + T~n 100 JTATPOB, & BCETO 3TOM CMeCH MOMyYUTCA a + b 1UTpPOB:
a JIUTPOB b nmuTpoB a + b nutpoB
H,O H,O H,O
yucmoe + yucmoe yucmoe
eeuecmao: 8elyecmao: eeulecmao:
L= b = bm an  bm
100 100 100 ~ 100 100 = 100
n% m % k%

Tenepsb HAWTH MCKOMYIO KOHILIEHTPAIMIO k He Mpe/CTaB/IsAeT TpyAa:

an +bm
_ 100 " 100 _1nno.  @n+bm
k= " 100% = b %.
an+bm
OTBET. “atb 0.

3aMeTHM, YTO PacTBOPHI B 3TOM 33Zjaye MOXKHO ObUIO GBI 3aMEHUTD /IBY-
M CIUIaBaMM PasHOM Macchl U C pasHBIM COZeprKaHueM YHUCTOro BelljecTBa
(manpumep, OJHOT'O U3 MeTa/UIOB). PellleHrie Ipy 3TOM IpaKTUYeCKU He 13-
MEHUTCs, IOMEHAIOTCA JIUIID eZIMHUIIBI U3MEePeHUA U Ha3BaHUA BEIleCTB.

IMpumep 15. Ilepsbiit ciaB cogepxuT 50% Meau, BTOpoii — 60 %
Meznu, a Tpetuit ciaB BecuT 20 Kr U cofepkuT 30% mexgu. M3 sTHX
TPEX CIUIABOB IOJY4YWIH CILIaB, B KOTOPOM Mezau okasanock 49 %. Ec-
g Obl K TEepBBIM /JBYM CIUIaBaM BMECTO TPEThEro CIUIaBa A00aBWIU
20-KWIOTpaMMOBBIHA CIUIaB, cofepxamuii 20 % Meau, TO MOMYYIWIN OB
CIUIaB, B KOTOpPOM Mezu 65u10 Ob1 47 %. HaliauTe Maccy BTOPOro CILTIaBa.

PEMEHUE. B 3TOi1 3a7aue HeM3BeCTHEI MacChl IEpBOI'0 U BTOPOTO CILIa-
BOB, HO /IaHHI /iBa BapyaHTa I0JIy4eHUs TPEThEro cirasa. [loaTroMy cxemy
«MeToZja 6GaHOK» MPUAETCI IPUMEHUTh ABAK/BI: IS CIydasi, KOTAa Tpe-
T criaB cogepxut 30 % Mmeznu, v A7 caydas, Korza oH cozepxut 20 %
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mezaun. Maccel IIEPBOTO X1 BTOPOI'O CILIaBOB (B KI/IJIOI‘paMMaX) 0603HaYNM
COOTBETCTBEHHO 4Y€peE3 X U Y. Torna pia IIepBOro ciayvdad noayduM Ciaeay-

IOIIYIO CXEMY:

X KT Y KU 20 KT x+y+20kr
Mmedb Mmedb MeOb Mmedb

0,5x + 0,6y + 10,3:20=6/] = |0,49(x+y+20)
50% 60 % 30% 49 %

JJ1 BTOPOTo cily4yas cxeMa BBIIVIAAWT TaK:

X KT Y KT 20 KT x+y+20kr
Mmelb Mmedb MeOb Mmedb

0,5x + 0,6y 4+ 0,2:20=4 = |0,47(x+ y+20)
50% 60 % 20% 47 %

HpI/IBEZ[éHHbIE CXEMBbI IIO3BOJIAIOT Cpa3dy IIOJYYUTHb CUCTEMY ABYX JIU-
HeWHBIX ypaBHeHI/Iﬁ LA OIIpeAesIeHUA HEU3BECTHBIX X U Y

0,5x+0,6y+6 = 0,49(x+ y +20),
0,5x+0,6y+4 =0,47(x+y +20).

YT1o6hl M36eKaTh BO3MOXHBIX M JOBOJBHO PacCIpOCTPAaHEHHBIX OIMIMOOK
B JIeHICTBUAX C z[po6;1MH, YMHOXXUM 06e YacTu KaXI0ro ypaBHeHud Ha 100.
[Tomyuum

{ 50x + 60y + 600 = 49(x + y + 20),

50x+ 60y +400 = 47(x + y +20).

[Tocste pacKphITHsI CKOGOK U TIPUBEEHNsA MOJOOHBIX CIaraeMbIX IIPUXOIUM
K CHCTEME

x+11y = 380,

3x+ 13y = 540.

O6patuM BHMMaHME Ha TO, YTO 3HA4YeHHE X B JIaHHOW 3a/aue HaXOAUTb
HeobA3aTeNbHO. YMHOXKUM 00e JacTU MepBOTO YpaBHEHUS CHUCTEMBI Ha
—3. UTO6BI UCKIIOUUTH ITEPEMEHHYIO X, CJIOXKUM IIOWIEHHO MOTydeHHOe
Iocjie YMHOXeEHUA Ha —3 ypaBHeHHe U BTOpOe ypaBHEHHE CUCTEMBI:
—20y =-600, otkyza y = 30.

OTBET. 30 Kr.



IToaroTOoBHUTEbHBIE 3a/laYH

1. Iloesz, ABUTasACHL pABHOMEPHO CO CKOPOCThIO 141 KM /4, IIpoe3:KaeT
MMMO IIeIIeXoza, UAYILIEro B TOM XKe HallpaBJIeHUU IapajjielbHO IIyTAM
€O CKOpOCTBIO 6 KM/4, 3a 12 cexynz. Halizute fuHy noesza B MeTpax.

2. /IBa aBTOMOOWISI OZHOBPEMEHHO OTIIPABJIIIOTCA B 560-KUoMeTpo-
BbI pober. [1epBEIi eeT co CKOPOCThIO, HA 10 KM/4 GOJIbIIeli, 4eM BTO-
poii, u mpubkIBaeT kK ouHUITYy Ha 1 4 paHblle BToporo. HatiauTe ckopocTh
MIEPBOT'0 aBTOMOOMIIA.

3. BesocuneaucT Bblexall ¢ IIOCTOSAHHOMN CKOPOCTBIO M3 ropoza A B ro-
pox B, paccTtosgHue MeXAy KOTopbIMU paBHO 180 kM. OTZOXHYB, OH OT-
IpaBWICSA 06paTHO B A, YBEIWYUB CKOPOCTh Ha 5 kM/4. 1o myTu OH ce-
JIaJl OCTAHOBKY Ha 3 4aca, B pe3yJIbTaTe Yero 3aTpaTwi Ha 0OpaTHHIHM MyTh
CTOJIBKO 2Ke BpeMeHH, CKOJIbKO Ha ITyTh U3 A B B. HalizuTe ckopocTh Besio-
curesucTa Ha IyTu U3 A B B.

4. MoTopHas JofKa IIpolla IIPOTUB TeyeHUs peku 208 KM U BepHY-
JIach B YHKT OTIPABJIEHUA, 3aTPATUB Ha OOPAaTHHIH IMyTh HA 5 4aCOB MEHbB-
Ille, YeM Ha IIyTh [IPOTUB TeueHUs. HalifuTe CKOPOCTD JIOZKU B HEIIOABIK-
HOM BoZle, eI CKOPOCTh TeUeHUs PeKU paBHa 5 KM/4.

5. PaccroaHue Mexy npucraHaMu A U B paBHO 45 kM. OT mpucra-
HU A K IIPUCTaHY B 110 TeYeHUI0 peKU OTIIPaBUJICA ILIOT, a Yepe3 4ac Beile/,
3a HUM OTIIpaBUJIachk MOTOpHAA J04Ka, KOTopas, JOIUIBIB 0 IPUCTAaHU B,
TOTYAC MOBepHysa 06paTHO U BO3BpaTmwIach K mpucrtanu A. K aTomy Bpe-
MeHM IUIOT mpoIuibll 28 kM. HaliuTe cKOpOCTh JIOZAKM B HENOABMKHOU
BO/l€, €CJIV CKOPOCTh TeYeHUs PEKU paBHA 4 KM/4.

6. la OeryHa OJZHOBPEMEHHO CTApTOBAJIM B OZHOM HaNpaBJIeHUU
M3 OJHOTO U TOTO )K€ MeCTa KPYyroBOH TpacChl B 0Oere Ha HECKOJIBKO
kpyroB. CIycTa OAWH dYac, KOrZa OZHOMY M3 HUX OCTaBaacad 1 KM J0
OKOHYAHUS IEePBOTO KPyra, €My COOOIIMIN, YTO BTOPOH OEeryH mpo-
6exxasl IepBbIH Kpyr 15 MUHYT Ha3az. Haiiaute ckopocTh IepBoro 6eryHa,
€CJIM U3BECTHO, YTO OHA Ha 5 KM/4Y MEHbIIIE CKOPOCTH BTOPOIO.

7. TlepBbie 200 KM aBTOMOGWIBb €Xajl CO CKOPOCTbIo 50 KM /4, CIeyIo-
mue 180 kM — co ckopocThbio 90 kM /4, a mociegHue 180 KM — co CKOpo-
cThIO 45 KM/4. HaliziuTe cpeHIOI0 CKOPOCTh aBTOMOOWWIA Ha MPOTKEHUH
BCEro IyTH.

8. [lepBas Tpyba mpomyckaeT Ha 5 JUTPOB BOABI B MUHYTY MEHbIIE,
4yeM BTOpas Tpy6a. CKOJIBKO JUTPOB BOABI B MUHYTY IIPOIyCKAET MEPBas
Tpy6a, ecui pe3epByap 06béMoM 200 JIUTPOB OHA 3aTIONHAET Ha 2 MUHYTHI
J07TbIIle, YeM BTOpas Tpyba?
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9. CBexxuie PpyKTHI cozep:xkaT 75% BoABI, a BBICYLIEeHHBIE — 25 %.
CxonbKo TpebyeTcsi cBexXUX (PYKTOB Ui IPUTOTOBIEHUA 45 KI' BBICY-
IIEHHBIX PPYKTOB?

10. NmetoTca ABa cocyza, cogepxainre 30 kr 1 20 KT pacTBoOpa KUCJIO-
THI pa3JINYHOMN KOHIleHTpaluuu. Eciau ux cMemarb, TO IOMYIUTCH pacTBop,
coziepxamuii 81 % kucaoTsl. Ecy jxke cMellaTh paBHble Macchl 9THUX pac-
TBOPOB, TO TOJIYYeHHBIHN pacTBop 6yzeT cozepxaTh 83 % KucaoThl. CKOIb-
KO KWJIOTPaMMOB KHCJIOTEI COAEPKUTCA BO BTOPOM cOCyZe?



3auéTHble 3a/a4uu

1. TToe3a, ABUrasch paBHOMEPHO CO CKOPOCTBIO 44 KM/4, IIpOe3XKaeT
MMMO IIeIIexXoza, UAYILIEro B TOM XKe HallpaBJIeHUU IapajljieIbHO IIyTAM
CO CKOPOCTBIO 4 KM/4, 3a 36 cexkyH/. Halizute f1uHy noesza B MeTpax.

2. /IBa aBTOMOOWISI OAHOBPEMEHHO OTIPABJIOTCA B 800-KUIOMETpPO-
BbI pober. [1epBEIi eeT co CKOPOCThIO, HA 36 KM/4 OOJIbIIIel, YeM BTO-
Poii, u mpubEIBaeT K GMHUIITY Ha 5 4 paHblle BToporo. HaiiauTe ckopocThb
MEPBOT'0 aBTOMOOMIIA.

3. BesocumneaucT Bblexall ¢ IIOCTOAHHOMN CKOPOCTBIO M3 ropoza A B ro-
poa B, paccTossHUE MeXAy KOTOPBIMU paBHO 224 KM. OTZOXHYB, OH OT-
MIpaBUWICSI 0OpaTHO B A, YBEJIMYUB CKOPOCTh Ha 2 KM/4. [To myTH OH ce-
JIaJl OCTAHOBKY Ha 2 4aca, B pe3yJIbTaTe 4ero 3aTpaTwi Ha oOpaTHHIHM MyTh
CTOJIBKO 2Ke BpeMeHH, CKOJIbKO Ha ITyTh U3 A B B. HalizuTe ckopocTs Besio-
curesycTa Ha IyTu U3 A B B.

4. MoTopHas JofKa IIpollia IIPOTUB T€YEHU PEKU 255 KM U BEPHY-
JIach B MyHKT OTIIPaBJIeHMUs, 3aTPATUB HAa OOpaTHBIH IMyTh Ha 2 4aca MEHb-
Ille, YeM Ha IIyTh [IPOTUB TedeHUs. HalifuTe CKOpOCTD JIOZKU B HEIIOABIK-
HOM BoZle, eI CKOPOCTh TeueHUs peKy paBHa 1 KM/d.

5. PaccroaHue Mexay npucraHamMu A u B paBHO 24 kM. OT npucra-
HU A K IIPUCTaHY B 110 TeYeHUI0 peKy OTIIPaBUJICA IUIOT, a Yepe3 4ac BCile/,
3a HUM OTIIpaBUJIachk MOTOpHAA J04Ka, KOTopas, JOIUIBIB 0 IPUCTAaHU B,
TOTYAC MOBepHyJa 0OpaTHO U BO3BpaTmiach K mpucranu A. K aTomy Bpe-
MeHM IUIOT ImpoIuviell 15 kM. HaiiauTe cKOpOCTh JIOZAKM B HENOABMKHOU
BO/l€, €CJIV CKOPOCTh Te€YeHUs PEKU paBHA 5 KM/U.

6. IBa 6eryHa OJHOBPEMEHHO CTapTOBAJIM B OJHOM HAalpaBIE€HUU U3
OZIHOTO U TOTO K€ MeCTa KPYroBOH Tpacchl B 6ere Ha HECKOIBbKO KDPYTOB.
CrycTa of¥H 4ac, Kora OZHOMY U3 HUX OCTaBajaoCch 7 KM /10 OKOHYAaHUs
MIEPBOTO KPyTa, eMY COOOIIIIH, YTO BTOPOIi 6eTyH npoberkas MepBHI KPyT
3 MuHyTHI Ha3az. Halizute ckopocTh IepBOro 6eryHa, eciv U3BeCTHO, UTO
OHa Ha 8 KM/4 MeHbIlle CKOPOCTH BTOPOTrO.

7. TlepBbie 350 KM aBTOMOGWIBb €Xajl CO CKOPOCTbIo 70 KM /4, CIeyIo-
mue 105 kM — co ckopocThio 35 KkM/4, a nociegHre 160 KM — cO CKOpO-
cThio 80 kM/4. HaliziuTe cpeHIOI0 CKOPOCTh aBTOMOOWIA Ha MPOTKEHUH
BCEro IIyTH.

8. llepBas Tpyba mpomyckaeT Ha 16 JUTPOB BOABI B MUHYTY MEHbIIE,
4eM BTOpas Tpy6a. CKOJIBKO JUTPOB BOABI B MUHYTY IIPOIyCKAEeT MepBas
Tpy6a, ecui pe3epByap 06béMoM 105 JTUTPOB OHA 3aTIONHAET Ha 4 MUHYTHI
J07TbIIle, YeM BTOpas Tpyba?
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9. CBexxuie PpyKTHl cozep:kaT 89% BoABI, a BBICYLIEHHBIE — 23 %.
CxonbKo TpebyeTcsi cBeUX (PYKTOB Ui IPUTOTOBIEHUA 23 KI' BBICY-
IIEHHBIX PPYKTOB?

10. NwmeroTea gBa cocyza, cogepxamye 30 Kr 1 42 KI' pacTBOpa KUCJIO-
THI pa3JINYHOMN KOHIleHTpaluuu. Eciau ux cMemarb, TO IOMYIUTCH pacTBop,
cozepxamuii 40 % kucnoTsl. Ecy jke cMellaTh paBHble Macchl 9THUX pac-
TBOPOB, TO IOJy4YeHHBIH pacTBOp OyzeT cogepxath 37 % KUcaI0Thl. CKOMb-
KO KWJIOTPaMMOB KHCJIOTEI COAEPKUTCA BO BTOPOM cOCyZe?
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KpaTkue MeTogu4YeCcKre peKOMeHAAIUH

3azanue 23 OI'D Mo MaTeMaTHKe Mpe/CTaBIseT coboli 3aauy o TeMe
«paduky OyHKIUE». DTO 33ZlaHMe MOXXHO OTHECTH K OTHOCUTETBHO
CJIOKHBIM, HO cjefyeT IIOHMMaThb, 4TO CJIO)XXHOCTb 3Ta OTHOCHUTEJIbHa
U B IaHHOM CJIydae ob6ycioBieHa jn6o GopMysoi, 3azaromieil GyHKINIO
U TIpeAmoJaramollell NpeABapUTeNbHbE aarebpandeckre Ipeobpa3oBa-
HUA JJI TMOMyYeHUsA OAHOU M3 6a30BbIX QYHKIMI ITKOJIBHOTO Kypca (13
obnacTh ompeZeneHUs KOTOPOM B HEKOTOPBIX CIyYasX MPUAETCSI HC-
KJIIOYUTh OAHY WIKM JBE TOYKH), JU6O CaMHUM YCJIOBUEM, TPeOYIOUIMM
HcciIeJOBaHUA B3aHMHOTI'O PACIONIOKeHUs IpadUKOB ABYX QYHKIIUN U OT-
BeTa Ha OIpe/ieJIEHHbIE BOIIPOCHI O YHCJIE UX OOIIUX TOYEK B 3aBUCUMOCTH
OT HEKOTOPOH BeMnYrHbL. UTO KacaeTcss GOpMYJIBL, 3aJaronieii GyHKIHIO,
TO, KaK y)Ke OTMEYasIoCh, IOCIe HECTOXKHBIX Tpeobpa3oBaHuil 3Toi Gop-
MyJibl (COKpalleHUs ApoOu, pacKphITHUA MOZYJIA, IPUBEJEHUS IMOZ0OHBIX
caraeMeIx) nosmydaercs Gopmysa, 3afaromas sleMeHTapHyo GYHKIIHIO,
rpaduKOM KOTOPOU (WM YacThio IrpaduKa KOTOPOU) ABJIAETCS IpsMas,
mapabosa, runepbona WIM UX YacTH — BO3MOXKHO, C YAQIEHHBIMU (BBHI-
KOJIOTBIMU) TO4YKaMHU (IIocjaeZiHNEe MOTYT IIOABUTHCA B cilydae 3aJaHUdA
byHKIIMM ¢ TIOMOIIbIo ajrebpandeckoi Apobu, 06JacTh OIpe/ieeHus
KOTOPOM HaXOAWUTCA U3 YCJIOBUA OTIMYMA OT HyJ/IA e€ 3HaMeHaTesd).

ITpumep 1. HaiiguTe p u nocTpoiiTe B OAHOU cucTeMe KOOpAWHAT rpa-
uxu Gyt y =p — x> u y = —2x + 10, ec/iM U3BECTHO, YTO OHU MMe-
IOT POBHO OZHY 006IIyI0 TOUKY. OTIpeZieuTe KOOPAUMHATH 3TOH TOUKH.

PEmEHUE. CocTaBUM ypaBHEHUeE I10 YCJIOBHUIO 3aJa4u:

p—x2 =10—2x, oOTKyzZa x2—2x—p+10= 0.

[NomyueHHOE KBaZipaTHOE ypaBHEHUE ZIOMKHO MMETb €AMHCTBEHHBIN KO-
PEHb, ABIAIONUMEC abcnpccoi obielt TOUKM rpadrKOB. 3HAYUT, JUCKPH-

D
MUHAHT D 3TOro ypaBHEHHUA paBeH Hy/I0 (WIH, YTO TO JKe caMoe, 7= 0).

N3 ycmoBusa % =0 nonyyum 1+ p —10=0, orkyza p =9. B aTom ciy-
yae MoJIyYeHHOe ypaBHEHUE NMeeT eJUHCTBEHHBIM KopeHb x = 1. Opau-
HaTy OOIel TOYKY HalAEM, IMOACTABUB MOJIyYEHHYIO abCIuccy B ypaBHe-
Hue npaMoii. [Tonyuum y = 8. JlaHHas KBagpaTuyHas GyHKIUI UMEET BU,
y =9 — x2. T'paduKoM 3Toit GYHKIMH ABAETCA Mapabona, BeTBH KOTOPOik
HallpaB/IeHbl BHU3, BepIlrHa nMeeT KoopauHatel (0; 9), TOYKHU mepecede-
HUs ¢ ockio aberuce: (—3;0), (3;0). I'padurom PpyHkiuu y = —2x + 10
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SABJIIETCA MpsAMasi, IPOXoAsdlias depe3 HaiieHHyr Touky (1;8) u Touky
(0; 10). I'paduku u306pakeHbI HA PUCYHKE.
OTBET. p=9; (1; 8).

ITpumep 2. TMocTpoiiTe rpaduk GyHKINM Yy = x);i;x

IIpU KaKUX 3HavYeHUAX k mpsamas y =kx uMeeT ¢ rpadiKoM POBHO OJHY
OOIITyIO TOUKY.

n OIIpenennTe,

<105
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PEmEHUE. [1oCKONIBKY

x+2 _ x+2 1 _
x242x  x(x+2) T x npu x 7 0,5,

rpaduKOM JaHHOU GYHKINH ABJIAeTCA runepbona y = % C BBIKOJIOTOH TOU-
Ko# (—2; —0,5). [Ipamas y = kx, IpoXoAsIas Yepe3 Havyaao KOOPAWHAT,
6yZeT MMeTh C TUIIEePOOJIO POBHO OAHY OOIIYI0 TOYKY, TOIBKO €CIM OHa
MIPOXOJUT 4Yepe3 TouKy (—2; —0,5). B aTom ciydyae k =0,25 1 ypaBHeHUe

IpAMOM MMeeT BUZ y = %x. I'paduk u306pakéH Ha PUCYHKE.

OTBET. 0,25.

IIpumep 3. ITocTpoiite rpaduk ¢yHkImu y = 3|x|+x — x? u onpese-
JIUTe, TIPU KaKUX 3HAYEeHHSX ¢ MpsAMas y = ¢ — 2 UMeeT ¢ rpadpukom He
MeHee OZIHOM, HO He 6ojiee IByX OOIIHX TOYEK.

PEmEHME. ITpy x > 0 faHHas QyHKIMA MMeeT BUA ¥y = —x> + 4x.
I'padukom aToit yHKIMU ABIASEeTCA TMapabosia, BETBHM KOTOPOI Halpas-
JIeHbl BHM3, BepIIMHA UMeeT KOOpAWHATHl (2;4), TOUKU IepeceuyeHusd
¢ ocwio abenucce: (0; 0), (4;0). Ipu x < 0 AanHas QYHKIUA UMeEET BUJ
y = —x? — 2x. T'padukoM 3Toii GyHKIUMM ABAAeTca TMapabona, BETBU
KOTOPOU HalpaBJIeHbl BHU3, BEPIIUHA UMeeT KoopauHaTel (—1; 1), Touku
mepeceveHus ¢ ocbio aberucc: (0;0), (—2;0). IIpamasa y = ¢ — 2 uUMeeT
¢ TpapuKOM He MeHee OJHOM, HO He 6ojee AByX OOIIUX TOYEK, €CIU
c—2<0wm 1<c—2<4, otkyaa c € (—; 2) U (3; 6]. I'padpuk u306-
paX€H Ha pUCYHKE.

]
/
/
I

L

OTBET. (—; 2)U(3;6].
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1. [MocTrpoiite rpaduk GyHKIMU

1,5x—3 npu x < 2,
y=1 —15x+3 mpu2<x<3,
3x—10,5 1npux > 3.

OmnpesenuTe, IpY KaKUX 3HAYEHUAX M IpsAMas y =m UMeET ¢ rpaduKoOM
POBHO /IBE O0IIIME TOYKH.
2. TlocTpotiTe rpaduk GyHKIUU
y = |x|(x+2) —3x.
OmnpegenuTe, IpY KaKUX 3HAYEHUAX M IpsAMas y =m UMeeT ¢ rpaduKoOM
POBHO /IBe 00II1e TOYKH.
3. Tloctpotite rpaduk GyHKIIAU
_ P4+ H-1)
- 1—x )
OmnpegenuTe, IpY KaKUX 3HAYEeHUAX k mpsAMas y =kx UMeeT ¢ rpaduKoM

POBHO O/IHY OOIIYIO TOUKY.
4. TlocTpotite rpaduk GyHKINH
_ x*—10x+25 mpux > 4,
y= x—3 npu x < 4.
OmpefenuTe, IpY KaKUX 3HAYEHUAX M IPAMas y =m UMeET ¢ rpaduKkom
POBHO /IBE O0IIIKE TOYKH.
5. TlocTpotite rpaduk GyHKIIUU
y=|x2—x-2|.
Kaxoe Haubosbliee 4ucI0 06IIMX TOUEK rpaduK JaHHON GYHKIIMH MOXKET
HUMETH C TIPSMOI, TapauIeNbHOM ocu abcuucec?
6. IMocTpotite rpaduk GyHKIUH
y = x*+11x — 4|x + 6| + 30.
OmnpegenuTe, Ipy KaKUX 3HAYEHUAX M IpsAMas y =m UMeET ¢ rpaduKoOM
POBHO TpH 0O0IIME TOUKH.
7. TlocTpotite rpaduk GyHKINU
{x2—2x+1 mpu x = —1,
y= 4
-3 mpu x < —1
Y OTIPEZIENIUTE, TIPY KaKUX 3HAYEHUSX M IPsAMas y =m UMeeT ¢ rpadbuKkom
O/IHY WY /IBE OBIIHe TOUKH.
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8. IlocTpotite rpaduk GyHKIIAN
_ 3x+5
T 3x%+5x”

OmpezienuTe, MPYU KaKUX 3HAYEHUAX k IpaAMasn y = kx UMeeT ¢ rpadpuKoM
POBHO OIHY OOIIYIO TOUKY.
9. TlocTpotite rpa¢uk GyHKINU

_ lx—1
el =X

OmpefenuTe, Ipy KaKuX 3HaYeHUAX k mpsMasi y = kx He umeeT ¢ rpadu-
KOM OOIIUX TOYEK.
10. [NoctpoiiTe rpaduk GyHKIIUU

—L(x_8j x 6
Y= 2(‘6 x +6+x)'
OmpezienuTe, IpU KaKMX 3HAYEHUAX M IpAMasd y =m UMeeT ¢ rpadukoM
POBHO OZ[Hy OGIIIYIO TOUKY.




3adyéTHblIe 3aa4u

1. [MocTrpoiite rpaduk GyHKIMU

2,5x—1 npu x < 1,
y=1 —25x+4 mpuls<x<3,
1,5x—8 npu x > 3.

OmnpesenuTe, IpY KaKUX 3HAYEHUAX M IpsAMas y =m UMeET ¢ rpaduKOM
POBHO /IBE 0O0IIIME TOYKH.
2. TlocTpotiTe rpaduk GyHKIUU

y = |x|](x+1) —5x.

OmpeziennTe, IIPYU KaKUX 3HAYEHUAX m MpsAMas y =m UMeeT ¢ rpadpuKoM
POBHO /IBe 00II1e TOYKH.
3. MocTpotite rpaduk GyHKIUK
_ 24+ (x—-2)
- 2—x )
OmpezienuTe, MpYU KaKUX 3HAYEHUAX k TpsiMas y = kx UMeeT ¢ rpaduKoM
POBHO OZIHY OOIIYIO TOUKY.
4. Tloctpotite rpaduk GyHKINM

_ x*—6x+11 mpux > 2,
V= x+1 npu x < 2.

OmpefenuTe, Ipy KaKUX 3HAYEHUAX M IPAMas y =m UMeET ¢ rpadbuKkom
POBHO /IBe 00II1e TOYKH.
5. TlocTpotite rpaduk GyHKIIUU
y = |x*—6x+5|.
Kakoe HaunbosbIllee YHUCI0 OOIIUX Touek rpaduK JaHHON GYHKIIMM MOXET

UMETH C TIPSMOI, TapayuIeNbHOM ocu abcuucec?
6. TlocTpotiTe rpaduk GyHKIUU
y = x%—11x —2|x — 5|+ 30.
OmnpesenuTe, Ipy KaKUX 3HAYEHUAX M IpsAMas y =m UMeET ¢ rpaduKoOM

POBHO TpU OOIIIME TOUKH.
7. Tloctpotite rpaduk GyHKINM
x*—4x+4 mpux > -1,
y= 9
- = npu x < —1
x
Y OTIPEZIENIUTE, TIPY KaKUX 3HAYEHUSX M IPsAMas y =m UMeeT ¢ rpadbuKkom

OJIHY WJIU /IBE OOIIIE TOYKHU.
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8. IlocTpotite rpaduk GyHKIIAN
_ 7x-=5
T 7x%*—5x"
OmpezienuTe, MPU KaKUX 3HAYEHUAX k IpaMasn y = kx uMeeT ¢ rpaduKoM
POBHO O/IHY OOIIYIO TOUKY.
9. TlocTpotite rpa¢uk GyHKINU

_ 4x|-1
T x| —4x?
OmnpegenuTe, IpY KaKUX 3HAYeHUAX k mpAMad y = kx He umeer c rpadu-

KOM OOIIUX TOYEK.
10. [NoctpoiiTe rpaduk GyHKIIU

1 x 3,5
Yy=s3 -

OmnpegenuTe, IpY KaKUX 3HAYEHUAX M NIpsAMas y =m UMeET ¢ rpaduKoOM

X 3,5
35 x T3571 7)
POBHO OZIHY OOIIYIO TOUKY.

35




JuarHoctuyeckas pa6ora 1

o 1 51
1. HatiziuTe 3HaueHUe BbIpaKeHUs 27 20"
2. B Tabsuile mpuBefeHbl HOPMAaTHUBHI IO Gery Ha 30 MeTpOB I y4a-
mmxca 9 kiacca.

Manbuuku JleBOuKM

OTMeTKa «5» «4» «3» «5» «4» «3»

Bpewms (B cekyHzax) | 4,6 | 49 | 53 | 50| 5,5 | 5,9

Kakyro OTMeTKy HOTYyYUT Malb4yuK, Npobexapurmii 30 MeTpOB 3a
4,85 cexyHABI?

1) «5» 3) «3»
2) «4» 4) HOPMATHB HE BHIIIOJHEH

3. Mexay KakvMU 4ucIaMUy 3aKJII0YeHO YUCIo +/ 787

1) 25u 27 2)4ub 3)77u 79 4)8u9
2
4. HatiguTe 3HaYeHUEe BhIPAKEHUS (9‘2/17) .

5. Ha rpaduxe nsobparkeHa 3aBUCHMOCTb aTMOC(EPHOTO JaBJIEHUS OT
BBICOTHI HaJi ypoBHEM Mopsi. Ha ropu3oHTaIbHOM ocH OTMeYeHa BBICOTa
HaJl ypOBHEM MOpS B KWIOMETPAax, Ha BEPTUKAIbHON — ZlaBleHle B M-
JIMMeTpax pTyTHOTro cronba. Omnpezenute mo rpaduKy, Ha KaKoil BBICOTE
atMocdepHoe faBieHre paBHO 720 MWIIMMeTpPaM pPTyTHOro cronba. Ot-
BET JaiiTe B KIWIOMETPAX.
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6. Haiigute KopeHb ypaBHEHUS
(x—5)* = (x+10)*.

7. bank HaumcasgeT Ha c4éT 10 % romoBhIX. BKIaguyuK IMOMOXKWII Ha CUET
900 py6ieii. Ckonbko py6ieii 6yzeT Ha 3TOM CYETe Yepes rofi, ecid HUKa-
KUX OIeparnuii, KpoMe HAaYUCIeHUs IPOIEHTOB, CO CIETOM ITPOBOJUTHCS
He 6yzeT?

8. Ha nuarpaMme mokasaHO cofiep:kaHue MUTaTeIbHBIX BEIecTB B CY-
xapax. OnpezennTe 1o AuarpaMme, B KaKUX Mpezenax HaXOAUTCA CoAep-
JKaHHe yIJIEBOJOB. Cyxapu

6enku
: : =
JKUPHI
; /
% YIJIEBOABI
mpouee”

*K mpo4yeMy OTHOCATCA BO/Ia, BUTAMUHbBL M MUHEDAJbHbIE BEIIECTBA.

1) 45—55% 2) 55—65% 3) 65—75% 4) 75—80%
3anuute HOMep BHIOPAaHHOT'O BapUaHTa OTBETA.

9. B cpegreM u3 100 kapMaHHBIX GOHAPUKOB, IOCTYIUBIINX B IIpoOZa-
XY, YeThIpe HeHCIpaBHBIX. HaliiuTe BEPOATHOCTb TOTO, YTO BHIOpAHHBIN
Hayza4dy B MarasuHe GOHAPUK OKAKETCSA HCIPaBeH.

10. Ha pucynkax u3obpakeHbl rpaduky GyHKIUN BUA

y = ax*+bx+c.

YcTaHOBUTE COOTBETCTBUE MeXAy 3HaKaMy K03¢pUIIMEHTOB a U ¢ U Tpa-
¢dukaMu GyHKIIUH.

KO2®OULIMEHTBI
A)a>0,c<0 B)a>0,c>0 B)a<0,c>0
TPA®UKU
Y Y Y

0 X 0\/x3) 0 X




Juarnocrudeckas pabora 1 161

B Tabnuiie Tog KakJo0i OYKBOM yKaXKUTe COOTBETCTBYIOIINI HOMEP.
A b B

11. BeimucaHbl IIEPBbI€ HECKOJ/IBKO YWIEHOB FEOMETpI/I‘IECKOI;JI IIpOTrpeCcCcru:

175; —525; 1575; ...

Haiizute eé 4eTBEPTHIN WieH.

4b  a*—ab

12. Hatizure 3HaYeHUE BHIPAKEHUS 7—p 8p pua= 19, b=8,2.

13. YTobbl mepeBecTH 3HaUYeHUE TeMIepaTryphl o Iukaae Llenbcus
B mkany ®apenreiita, Honb3yroTcsa GOpMyIon

tp = 1,8t0+32,

rZe to — TeMIiepaTypa B rpagycax llesbcusd, t; — TeMneparypa B rpasycax
dapenrelita. CKoIbKMM I'pafycaM 1o Ikane PapeHreiiTa COOTBETCTBYET
—85 rpaaycos no mxkane llenbcua?

14. YkaxuTe HepaBeHCTBO, KOTOPOE He umeem pelleHui.

1) x®+6x+12>0 3) x2+6x—12<0
2) x>+ 6x+12<0 4) x> 4+6x—12>0

15. Pemute ypaBHenue x2 —3x++/5—x=+/5—x+18.

16. Baprka mpomuia o TeYyeHUIo peKu 56 KM U, IIOBEpHYB 0OpaTHO,
mporia emé 54 KM, 3aTpaTyB Ha Bech IyTh 5 yacoB. Hatizure co6cTBEH-
HYIO CKOPOCTb OapiKu, eI CKOPOCTb TeUeHUs PeKU paBHa 5 KM/4.

17. IocTpotite rpaduk GyHKIUU

¥y =x*—|4x+3|.

OmpezienuTe, MPU KaKUX 3HAYEHUAX M MpsAMas y =M UMeET C rpaduKoOM
POBHO TpH 0O0IIME TOYKH.
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. 9 2
1. HaviguTe 3HaYeHUe BBIpAXKEHUA '3
2. B rabsmie npuBeseHB HOPMATUBEI IO IPBDKKAM Yepe3 CKaKaIKy 3a

30 cexyHz And yyamuxca 9 kiacca.

MabuuKu JleBOuKM

OTMeTKa «5» «4» «3» «5» «4» «3»

KomuuectBopaz | 58 | 56 | 54 | 66 | 64 | 62

Kakyio oTMeTKy OJIy4uT Malb4yuK, IPBITHYBIINY 57 pas 3a 30 cexyHz?
1) «5» 3) «3»

2) «4» 4) HOpMaTHB He BBHIIOJIHEH
10,11 13, 14

3. OzxHO U3 yncen 515 15 17

OTMeYeHO Ha MPSMOUN TOYKOMH.

0 01 02 03 04 05 0,6 0,7 08 0,9 1

Kaxkoe sT0 yncio?
1 10 2) T 3) 12 M 1

4. Haiigure 3Hauenue Beipakenus (v53 — v/17) (V53 +v17).

5. I1pu pa6ote ¢poHapyKa barapeiika OCTEIIEHHO paspsLKAETCs U Hallps-
JKeHHe B MeKTpUdecKoil nermm oHapyka nagaer. Ha rpaduike nokasasa 3a-
BMCHMOCTD HANPSDKEHHs B LIENM OT BpeMeHH paboTel poHapuka. Ha ropu-
30HTAJIBHOM OCH OTMEY€eHO BpeMsi paGoThl GpoHApHKa B Yacax, Ha BEPTUKAIb-
HOM OCK — HampsbkeHUe B BoJbTax. OlpeziesuTe 10 rpaduKy, Ha CKOIBKO
BOJIBT yIaZiéT HAlPsDKEHMe 3a epBble 15 4acoB paGoTh pOHAPHKA.

1,8
1,6
1,4
1,2 -
1,0
0,8
0,6
0,4
0,2
0,0
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6. PemuTe ypasHeHue x> — 9 =0. Ec/iu ypaBHeHMe UMeeT 60/iee OHO-
rO KOpH#, B OTBETE 3aMHUIINTE OONBUINI U3 KOPHEH.

7. Inata 3a TenedoH cocrasiger 340 pybieit B Mecan. B crepyromem
rozy oHa yBenwautcs Ha 20 %. CKOIbKO pybsieil mpuAETCS IUIATUTD exXe-
MeCSYHO 3a Tele(OH B CIeAYIOEeM roxy?

8. Ha auarpamMMe nokasaH BO3pacTHOM cocCTaB HacejeHUdA AnoHum.
Onpezenure o AuarpaMme, HaceJeHHe KaKOI'O BO3pacTa COCTaBJAET
6omee 40 % OT BCero HaCeNEHUA.

Anonus
M 0—14 net
‘ % 15—50 et
/ % 51—64 roza

65 J1eT u 6onee

1) 0—14 net 2) 15—50 mer  3) 51—64 rozga 4) 65 seT u bonee
3anuiuTe HOMEpP BBIGPaHHOI'O BapUaHTa OTBETA.

9. B JIBDKHBIX TOHKaX y4acTBYIOT 7 CIIOPTCMEHOB U3 Poccuy, 1 criopre-
MmeH u3 Hopeernu u 2 cnoprcmena w3 HIsenuu. Ilopazok, B KOTOpOM
CIIOPTCMEHBI CTapTYIOT, Oompezensiercs kpebuem. Haiinnre BeposSTHOCTBH
TOTO, YTO IIEPBBIM OyZIET CTAPTOBATh CIIOPTCMeH 13 HopBeruu.

10. YcTaHOBUTE COOTBETCTBUE MEXAY rpadukamMu GyHKUNM u hopMy-
JIaMU, KOTOpBIe MX 3aJal0T.

T'PA®OUKU
y y YA
] \
I |
A =k B A B =
) ofL=—="x B 0l ) == X
f |
: \
T 1
DdOPMVYJIBI
1 2 2
Dy=-5; y=-% Ny=1%

B Tabnuiie oz K10 6YKBOM YKa)XUTe COOTBETCTBYIOLINI HOMEP.
A b B




164 JluarHoctudeckas pabora 2

11. ITocnegoBaTenbHOCTD (a,) 3aZiaHa YCIOBUAMU

2
a3 =35, apq = e
Haiigure as.
. 2—ac c—a
12. HaiiauTe 3HaYeHUe BBIPAXKEHUA e —
13. IlepeBecTu 3HaYeHUE TeMIIepaTYpHI M0 mmkane PapeHreiiTa B mKa-

sy Lenbcus mo3BossieT popmysa

npu a =5, ¢ =26.

5
tC == §(tF_32),

IJe to — TeMmneparypa B rpagycax llenbcus, ty — TemnepaTypa B rpafy-
cax Papenrelita. CKOIBKMM TpafycaM IIo IKaje Llesbcusa cooTBeTCTByeT
167 rpazycos no mkaine ®apenreiira?

14. YkaxxuTe HEpaBEeHCTBO, PellleHre KOTOPOro U300paKeHO Ha PUCYHKE.

Z

-5 5
1) x2—25>0 3) x24+25<0
2) x2—-25<0 4) x24+25>0

15. Pemute ypaBHenue (x2 —36)% + (x2 +4x — 12)2=0.

16. IlepBylo IONOBMHY IIyTHM aBTOMOOWIb INPOE€Xaa CO CKOPOCTBIO
90 xM/d4, a BTOpyI0 — co ckopocTbio 110 km/4. Hatiziute cpesHioo cKo-
POCTb aBTOMOOWIA Ha MPOTSXKEHUH BCETO MyTH.

17. TocTpotite rpaduk GyHKIUM

y = 3|x+ 7| —x*—13x —42.

OmpezienuTe, MpYU KaKUX 3HAYEHUAX M MpAMas y =Mm UMeEET ¢ rpaduKoM
POBHO TpPH OOIIIVE TOYKH.
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o 3
1. HaviguTe 3HaYeHUe BBIpAXKEHUA T 15
2. busnecmen IleTpoB Bhie)kaeT u3 MockBbl B CaHKT-IleTepOypr Ha
ZIeJIOBYIO BCTpeuy, KoTopas HazHaueHa Ha 9:30. B Tabsuile aHo pacnuca-

HUE HOYHBIX oe3710B MockBa — CaHKT-IleTepOypr.

Howmep noe3zga | Otnpasnenue u3 Mockssl | [IpubsiTie B CaHkT-IleTepOypr
038A 22:42 06:40
020y 00:56 08:53
016A 00:43 09:12
116C 00:35 09:01

[TyTe OT BOK3asa 0 MecTa BCTpeYM 3aHUMaeT lor4yaca. YKakuTe HO-
Mep caMoTo Io3Hero (110 BpeMeHU OTIIpaBjeHusA) 11oe3/a, KOTOPhIH MoA-
xoauT 6usHecMeHy [1eTpoBy.

1) 038A 2) 020y 3) 016A 4) 116C
3. Ha KoOpAMHATHOM IIPAMOI OTMEYEHO YUCIIO d.

01
Kakoe u3 YTBep)KLLEHI/Iﬁ AJIA 9TOT'0 YHCjia ABJIAECTCA BeprIM?

1Da—6<0 3)6—a>0
2)a—7>0 4)8—a<0

4. HatizuTe 3HaYeHVe BBIpaXKeHUA

1318.137¢
13°

5. IIpu pabore doHapuka GaTapeiika MOCTENEHHO Pa3psDKAETCA U Ha-
IpsoKeHUe B aleKTpudeckol menu ¢poHapuka najgaet. Ha rpaduke noka-
3aHa 3aBHCHUMOCTh HAIPsUKEHUA B IIeNU OT BpeMeHM paboThl GpoHapuUKa.
Ha ropusoHTaIbHOM ocHu OTMedYeHO BpeMs paboThl GoHapHKa B Yacax, Ha
BEPTUKAIbHOM OCH — HalpsoKeHUe B BojbTax. OnpezenuTte Ho TpaduKy,
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Ha CKOJIbKO BOJIBT YNaZET HaIMpsKeHUe ¢ 6-To o 14-it yac paboTsl $poHa-

pUKa.
1,8
1,6
1,4
1,2 —l
1,0
0,8
0,6
0,4
0,2
0,0

0 5 10 15

6. Pemute ypasHeHue x> — 8x + 12 =0. Eciu ypaBHeHMe uMeeT 6onee
OZTHOTO KOPHsI, B OTBETE 3aMUIINTe GOTBUINI U3 KOPHEH.

7. B Hauase yuye6Horo roza B mkosie 6pu10 1100 yyamuxcs, a K KOHITY
yue6HOrO roja ux craso 869. Ha CKONBKO NMPOLIEHTOB YMEHBIIWIOCH 32
Y4YeOHBIN IO, YUCIO YIAIIUXCA?

8. Ha auarpamme IpeZcTaBleHO pacupeeneHne KoJIN4ecTBa I0Ib30-
BaTesieli HEKOTOPOU COIMaNbHOM CeTH MO cTpaHaMm Mupa. Bcero B sToit
colMasbHOU ceTu 12 MWIMOHOB MOJIb30BaTeei.

bpasunua

ApreHTtuHa

[MTaparsait

Jpyrue CTpaHBbI

Kakue 13 ciefyromux yTBep:KIeHUHN HegepHbL?

1) [Monp3oBaresieii U3 ApreHTHHbI OOJIbIIE, YEM ITO/Tb30BaTeell U3 JIaTBUML.

2) Tlonb3oBaresneli u3 Bpaswinu 6osblile, YeM MOMb30BaTeNei u3 Ap-
reHTUHBI U [laparsas BmecTe.

3) Ilonbp3oBareneil u3 ApreHTHHBI 60Ible 3 MIIMOHOB.

4) TIpuMepHO TpU YeTBEPTH OOIIIEro Yucia moab3oBaTeneii — u3 bpa-
3WINU.

3anuimunTe HoMepa BEIOpaHHBIX YTBEPXKAEHUI B IOPsIKE BO3PACTAHUSA
6e3 IpobesoB, 3aMATHIX U JPYTUX JOTOIHUTENbHBIX CHUMBOJIOB.
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9. B JIBDKHBIX TOHKaX y4acTBYIOT 9 CIIOPTCMEHOB U3 Poccuy, 4 criopre-
MeHa u3 Hopseruu m 7 crnoprcMeHoB w3 IlIBeryu. [Iopsanok, B KOTOpOM
CIIOPTCMEHBI CTapTYIOT, ONlpeesiseTcs xpebueM. Haliziure BepoATHOCT TO-
IO, YTO IePBBIM OYZIET CTApTOBATh CIIOPTCMEH He u3 Poccuu.

o k
10. Ha pucynkax nsobpakeHsl rpadpuku GyHKIUI BUga y = ol Ycra-
HOBHUTE COOTBETCTBHE MEXAY TpadukaMu U 3HaKaMu KosdouiineHTa k.

T'PA®UKU
Yy y
|
/
\ 1
A) —~0l 1 X B) 0l 1 E X
/
T
KOD®OUITUEHTHI
Dk>0 2)k<0

B Ta6fH/IHe 1107, Ka}Kﬂoﬁ 6y-KBOI‘/JI YKaXuTe COOTBeTCTBy}OH.H/Iﬁ HOMED.

A b

11. TeomeTpryeckas nporpeccus (b,) 3ajaHa YCIOBHAMU
bl = 4, bn+1 == 2bn.

Haiizure b, .
12. HatiguTe 3HaYeHUe BHIpaXKEHUS
8a —b?

b—l—b

npu a=-49, b=-80.
13. TlepeBecTH 3HaUYeHWE TEMIIEPATYPHI 110 miKaie OapeHreiiTa B mIKa-
gy Lenbcus mossosisieT Gopmysia

5
tc - a(tF _32),

IZe to — TeMIlepaTypa B rpagycax Llesbcusd, t; — TeMneparypa B rpasycax
®apenretita. CKoIbKUM I'paZiycaMm 1o mkase Llenbcus cooTBeTCTByeT —58
rpazycoB no nikane ®apenreiira?
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14. YkaxuTe HEpPAaBEHCTBO, PElleHNe KOTOPOro N300payKeHO Ha PUCYHKE.

0 7
1) x*-49<0 3) x*—49>0
2) x*—7x<0 4) x*—7x>0
15. PemuTe cucteMy ypaBHEHUH
3x*—4x =y,
3x—4=y.

16. ITepBeIif pabouuii 3a 4ac Jenaer Ha 5 JeTanei OobIle, YeM BTO-
PO, U BHITIONHAET 3aKa3, cocTosmuii u3 180 getaneii, Ha 3 yaca GrICTpee,
YeM BTOPOM pabouuii, BEIIOTHAIOINI TaKo e 3aka3. CKOMbKO AeTasneii
B Yac JieJlaeT BTOpOi pabouunii?

17. TocTpotite rpaduk GyHKIUM

x>+6x+9 nmpux = -5,
Yy = 20

. npu x < —5

Y OIIPEJIENINTE, IIPU KaKUX 3HAYEHUSIX M [PsAMas y = m UMeeT ¢ rpadruKOM
O/IHY WJIH /IBe OOIIKe TOUKHU.
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1. HaiiuTe 3HaYeHe BBIpAYKEHUs

4,8-0,4
06

2. B Tabnuie npuBeeHEl pa3Mephl IITpadoB, YCTAaHOBJIEHHEIE Ha Tep-
purtopuu Poccuu ¢ 1 ceHTs16psa 2013 roga 3a npeBbIlIeHNe MaKCUMaTbHON
Ppa3peléHHoM CKOPOCTH, 3apUKCUPOBAHHOE C IIOMOIIBIO CPEJCTB aBTOMa-
TH4YecKo! (UKCcaIuu.

[TpeBeIlIIEHNE CKOPOCTHU (B KM/4) 21—40 | 41—60 | 61—80 | 81 u 6onee
Pa3mep mtpada (B pyod.) 500 1000 2000 5000

Kakoit mtpad JomKeH 3aIIaTUTh BiIazesel] aBToMoowis, 3aduKcrupo-
BaHHAasA CKOPOCTb KOTOPOTo cocTaBmia 90 KM/4 Ha yJacTKe JJOPOTH € MaK-
CUMabHOU paspeméHHOM ckopocThio 40 KM /4?

1) 500 pyb6ieit 3) 2000 pybieit
2) 1000 pybaeit 4) 5000 py6nett

3. Ha koopauHaTHOM NpAMON oTMeudeHBI Touku A, B, C, D. OzxHa u3
HUX COOTBeTCTByeT uuciy + 33. Kakad aTo Touka?

4 5 6
1) Touka A 3) Touka C
2) Touka B 4) Touxka D

4. HatiguTe 3HauYeHUEe BhHIPAKEHUS

V210.32.52,

5. I[Ipu pabore ¢poHapuka HaTapeiika IOCTENIEHHO pa3psKaeTcsa U Ha-
IpsoKeHHe B aleKTpudeckol 1enu ¢doHapuka najgaer. Ha rpaduke noka-
3aHa 3aBHCHMOCTb HAIpsKEHUs B IIENH OT BpeMeHU paboThl doHapUKa.
Ha ropusoHTaIbHOM OCH OTMeUYeHO BpeMs paboThl GoHapHKa B Yyacax, Ha
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BEepPTUKAJIBHOMN OCU — HalpspkeHUe B Boibrax. OmnpezenuTe 10 TpaduKy,
3a CKOJIBKO YacoB paboThl poHaprka HanpsukeHue ynazgér ¢ 1,6 B o 1,4 B.

1,8
1,6
1,4
1,2 —
1,0
0,8
0,6
0,4
0,2
0,0

0 5 10 15 20

6. Pemnite ypaBHeHUe
x> —7x =8.

Ecnu ypaBHeHHNe uMeeT 6ojiee OJHOT'O KOPHSA, B OTBeTe 3alMIINTE OOJIb-
NN U3 KOpHEH.

7. CHOPTUBHBIN MarasuH MPOBOAUT akmuio. Jlrobas ¢yrbonka CTOUT
200 py6meii. IIpu nokynke AByX ¢yTOOMOK MpeLOCTaBISETCI CKUAKA Ha
BTOPYyI0 OyT60KY 80 %. CKOMBKO pybiIeli MpUAETCS 3aIUIaTUTh 3@ IIOKYTIKY
AByX GyTOOIOK B IIEPUOZ A€HCTBUS aKIIUU?

8. Ha puarpamme nokasaHo konudectBo CMC-cooObieHui, mprciaH-
HBIX CIIyIIATENAMMU 32 KaXKABIM yac 4eThIpéxdacoBoro s¢upa mporpamMmel
IO 3asBKaM Ha pazuo. OnpezennuTe, Ha CKOJIBKO OOJbIIIe COOOIEHUH OBLIO
IIPHCJIaHO 3a IepBble BA Yaca MPOrpaMMBI [0 CPaBHEHUIO C TOCAeAHUMU
JBYMs YacaMy 3TOH IIpOTPaMMBL.

40

30

20

10
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9. BepoATHOCTH TOT'O, YTO HOBAs MIAPUKOBAsA PydKa MMUIIET IJI0X0 (MK
He muieT), paBHa 0,19. [TokymnaTenb B Mara3uHe BEIOMpPAeT OfHY IapUKO-
BYIO pyuKy. HaliiTe BEpOSTHOCTD TOT'O, YTO 3Ta Py4YKa MUIIET XOPOIIO.

10. YcTaHOBUTE COOTBETCTBUE MEXKAY rpadmkamMu GyHKUIUHA u GopMy-
JIaMU, KOTOPBIE MX 33/JJal0T.

T'PAO®VIKUN
Yy y y
\ I / I‘
\
\ /
1 141 1 S
A) ol 1 % B) 0 x B == 50 X
\
|
7 1
DdOPMVJIbI
1)y:% 2) y = 2x 3) y =x?

B Tabnuiie oz ka0 GYKBOM YKa)XXUTe COOTBETCTBYIOLINI HOMEP.
A b B

11. TeomeTpuueckas nporpeccus (b,) 3azaHa ycaoBUAMU

b]. = _6, bn+1 = 3bn

Haiigute cyMMy MEpPBBIX MIATH €€ WIEHOB.
2

5a%®+5a
13. LleHTpOCTpEMUTENBHOE YCKOPEHHE TIPU ABWKEHUH 10 OKPYIKHO-
ctu (B M/c?) BeIuMcAeTCA 110 GopMyse

12. HatiguTe 3HaYeHUE BHIpaXKEHUS npu a=-—2.

a= wZR,

TZle w — yIIoBasA CKOpocTh (B ¢~ 1), R — paguyc OKpyKHOCTH (B MeTpax).
[Monmb3ysack 31Ol dopMynot, HatizuTe pasuyc R, eciy yriaoBas CKOPOCTh
paBHa 9,5 ¢!, a meHTpocTpeMuTenbHOE ycKOpeHHe paBHO 180,5 M/c?.
OTBeT zailiTe B MeTpax.

14. YkaxxuTe pellleHHe HepaBeHcTBa 4x — x2 < 0.

UL g §LLLLLL L vy >
Do 4 30 4

& &

2) 5 4) :




172 Juar"ocrudeckas pabora 4

15. PemuTe HepaBeHCTBO (x —2)2 < +/3(x —2).

16. Ceexxue pykTHl cozepkar 88 % Boxbl, a BeICylIeHHBIE — 30 %.
CKOJIBKO CyXUX GPYKTOB MOIYYUTCA U3 35 Kr cBEXXUX QPYKTOB?

17. TocTpotite rpaduk GyHKIUH

x+1
x2+x’

y=—4-

OmpenenuTe, IpU KaKUX 3HAYEHUAX M MpsAMas y =m He uMeeT ¢ rpadu-
KOM OOIIUX TOYEK.
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1. Haiiziure 3Ha4eHNe BbIPAXKEHUS

1 )2 1
6 (3 17-3.
2. KypI/IHbIe Hﬁ].[a B 3aBHUCHMMOCTHU OT X MACChI HOLLpaBAEJIHIOT Ha IIATh
KaTeropuii: BBICIIYIO, OTOOPHYIO, MEPBYIO, BTOPYIO, TPeThio. MCIoNb3ys

JaHHbIE, TIPECTaBJIeHHble B Tabiulle, OIpeAenuTe, K KaKoi KaTeropuu
OTHOCHTCSA N0 Maccou 35,9 r.

Kareropus | Macca ozHoro siina (B r)
Bricias 75,0 u 6osee
OrbopHas 65,0—74,9
IMepBas 55,0—64,9
Bropaa 45,0—54,9
TpeTpa MeHee 45,0

1) or6opHasn 3) BrOpad

2) nepBas 4) TpeTbsa

3. Ha xoopayHaTHOM NpAMOM OTMeueHHl YnciIa X, y U 2.

z y X
Kakas us pasHocTelt 2 — X, X — Y, 2 — Y TIOJIOKUTEIbHA?

1) z—x 3)z—y
2)x—y 4) HU OZHA U3 HUX
4. HatizuTe 3HaYeHVe BBIpaXKeHUA

(vV5+43)* - 6v5.

5. Ha rpaduxe nokazaHo m3MeHeHUe TeMIlepaTyphl B IIpoliecce paso-
rpeBa IBUTATeJIs IETKOBOTO aBTOMOOWIsA. Ha rOpU30HTaNIbHOM OCH OTMeYe-
HO BpeMs B MUHYTaX, IIPOIIe/IIee C MOMEHTA 3aITyCKa ABUTATeNs, Ha BEPTH-
KaJIbHOHM OCH — TeMIlepaTypa ABUrates B rpagycax Llenbcus. Onpezenu-
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Te 10 rpaduKy, 3a CKOIbKO MUHYT ABHUTraTenb Harpeercs ¢ 30°C go 40°C.

80 =
70 7 "
60
50
40
30

20
0/

0

012345678910

6. Pemute ypasHeHue 5x% + 9x + 4 =0. Eciu ypaBHeHMe uMeeT 6oee
OZTHOT'O KOPH#, B OTBETE 3aMUIINTe 60BN 13 KOpHeH.

7. ToBap Ha pacnpogaxe yneHwIn Ha 20 %, IIpu 3TOM OH CTaJl CTOUTh
520 py6ueii. CkombKo pybiieii CTOWI TOBap 0 Paclpofaku?

8. Ha guarpaMme IipeZicTaB/eHbl ceMb KPYIITHENIINX II0 IUIOLIaAU Tep-
puTopuu (B MIH KM2) CTpaH Mupa.

18 171
16
14 -
12
10,0
10 4 9,6 9,5 8,5 77
8,
6,
4,
2,
0
&ﬁ &v & & ,@ «xs‘
T &
<R

Kakue u3 ciefyrolux yTBep>JeHUll BEpHBI?

1) Kanaza — kpymHeliias 1o IwiollaZy TEPPUTOPUU CTpaHa MUpa.

2) Inomazgs Teppuropun MHAMM cocTaBisaeT 3,3 MIH Km2.

3) [Lromazap Tepputopuu Kutas 6osblle IUIOMAAN TEPPUTOPUU AB-
CTpajIuu.

4) [Tnowmwazs Tepputopun Kanaer 6osblie miommaay reppuropun CIIA
Ha 1,5 MUTH KM2.

3amuIImTe HoMepa BHIOpDAHHBIX YTBEPKAEHUH B TOPSIIKE BO3pacTaHUA

6e3 Hpo6e11013, 3allAThIX 1 JPYTUX AOIIOTHUTEJIbHBIX CUMBOJIOB.
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9. Ha nTunedepme pasBozAaT Kyp, YTOK U ryceil. VI3BecTHO, 4TO ryceit
Ha 40 % MeHbllle, YeM yTOK, a Kyp Ha 140 % Oonbure, yem yTok. Haiigute
BEPOSATHOCTH TOTO, UTO CJIy4aliHO YBUJEHHAsA Ha 3TOH NTulledepMe MTUIA
OKaXXeTCsT YTKOM.

10. YcTaHOBUTE COOTBETCTBUE MEXKAY rpadmkamMu GyHKUIUHA u GopMy-
JlaMH, KOTOpBIE UX 3a/al0T.

T'PADUIKU
Y Yy Y
— 11 1
A) 1 X B) 0 1 X B) 01 X
®OPMYVYJIBI
1 5 1
1)y:; 2y =—x“-2 3)y:§x

B Tabnuiie oz Kaxg0i GYKBOM YKa)XXUTe COOTBETCTBYIOLINI HOMEP.
A b B
11. BoinuicaHs! IlepBble HECKOIBKO WIEHOB IeOMeTPUYEeCKOU IIPOrPeccuu:

1512; —252; 42; ...
Hatizute cymMy I1epBbIX YeTHIPEX €€ WIEHOB.

@B (11 _1
ab \p ") PR A=137,

12. HatizuTe 3HaueHUE BBIPAXKEHUSA

10
b=8=—.
11
13. [epuoj konebaHUsA MaTeMaTUYECKOTO MasATHUKA T (B CEKyHax)
MOKHO TIPUOIKEHHO BHIYUCIUTH 0 popMmysie

T =241,

rae | —amuHa HUTH (B MeTpax). ITomb3ysich aToH dopMysol, HahiauTe
JJIVHY HUTH MAasTHUKA, IEepUoJ KoleOGaHUil KOTOPOrO COCTaBIAET 6 ce-
kyHz. OTBeT faiiTe B MeTpax.

14. YkaxxuTe pellleHHe HepaBeHCTBa x2 < 64.

1) : 3) “

& A

4 g 8

2) “3

o e
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—11
—22-3 =0.

16. NMmeroTcd ABa cocyza, cogepxkamiue 40 Kr 1 20 KT pacTBopa KUCJIo-
ThHI pa3JINYHON KOHIleHTpauuu. Ecay ux cMmemars, TO MOMYyIUTCA pacTBop,
coziepxkamuii 33 % kucaoThl. Ecin jke cMellaTh paBHble Macchl 9THUX pac-
TBOPOB, TO NOJTy4YeHHBIH pacTBOp OyzeT cogepxath 47 % KucioTel. CKOMb-
KO KWJIOTPAMMOB KHCJIOTBI COAEP>KUTCA B IIEPBOM COCyZe?

17. TocTpotite rpaduk GyHKINK

_3x|-1
T x| —3x2"

15. Peminte HEpaBeHCTBO

OmpeziennTe, PU KaKUX 3HaUYeHUAX k mpsAMas y =kx He uMeeT ¢ rpadu-
KOM OOIIUX TOYEK.
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1. HatizuTe 3HaueHUe BbIpaKeHUs (g — 3%) -9.

2. B Tabsnuiie mpuBesieHa nHbOPMAIKA O IATH KPYIMTHENIINX TOpoAax
Poccum (1o sanubM Ha 2014 rox). Kakoil ropos 3aHUMaeT 4eTBEPTOe Me-
CTO TIO YKCJIEHHOCTH HaceleHUsA? B OTBeTe yKakuTe nomHOCMb HaceJle-
HUs 3TOTO TOpoza (B Yes./KB. KM).

Topo Hacenenue ITnomaab Il1oTHOCTD
(B TBIC. Ye.) (B KB. KM) (B yes./KB. KM)
ExaTtepuHOypr 1412 491 2866
MockBa 12108 2511 4823
Hrxuuit HoBropog, 1273 410 3100
HoBocubupck 1548 506 3961
Caskr-IleTep6ypr 5132 1439 3566

3. Ha xoopavHaTHOV TpsAMOUM oTMedeHBI TOUkU A, B, C,D. OgHa u3
HUX COOTBETCTBYeT 4uciy v 46. Kakaa aTo Touka?

A B C D
5 6 7

1) Touyka A 2) Touka B 3) Touka C 4) touka D
20 719

18

5. Ha rpaduke nokasaHo H3MeHeHH25TeMnepaTypb1 BO3yXa Ha IIpo-
TSOKEHUU TPEX CYTOK. I10 TOpU3OHTAMM YKa3BIBAIOTCA ZiaTa M BpeMs, IO
BepTUKaIN — 3HaueHre TeMIlepaTyphl B rpagycax Llenbcusa. Onpegennre
1o rpaduKy HaubOJIbIIyIO TEMIIEPATYPY Bo3Ayxa 16 okTa6ps. OTBeT galiTe
B rpagycax Llenbcus.

4. HatizuTe 3HaYeHVe BBIpaXKeHUA

27T T 71T T T T T T T T _
N7~ T T T —

e 5 s e e S
T O A B, N A" - e e i
Z e e e e e e S s
5

777777777777777777777,\7,77,77/,7 | I
Ittt ::::,\;
!

PO 6:0012: 0018 000: PO 6:0012: 0018 000:00 6:0012: 0018 000:00

15 oKkTA6ps 16 okTsA6psa 17 oxT6pA



178 Juar"ocrudeckas pabora 6

6. Pemiite ypaBHeHUe
5x2—12x+7 =0.

Eciu ypaBHeHUMe mMeeT 0ojee OZHOTO KOPHf, B OTBeTe 3allUIIUTE
OOJBIINYA U3 KOPHEH.

7. bank HauMcisgeT Ha cYeT 9 % romoBhIX. BKIaguyuK IOOXKUI HA CUET
2000 pyb6seii. CkonbKo pybsieli OyeT Ha 3TOM CYETe depes r'ofl, eCId HU-
KaKUX oIlepalnuii, kpoMe HauKlCIeHNUA IIPOLIEHTOB, CO CYETOM IIPOBOAUTHCH
He GyzeT?

8. Ha auarpaMMax nokasaHo COZep>XaHue MUTaTeIbHBIX BEIECTB B Ka-
Ka0, MOJIOYHOM IIoKosazie, daconu u cyxapsax. Onpezenure 1o guarpam-
MaM, B KaKOM IIPOAYKTE COZEepPKaHUe KUPOB HaubobIIee.

KakKao IIOKOJIa[j

M eenxu
=
i —
npogee®

*K IIpOYEMY OTHOCATCA BOZA, BUTAMUHBI U MUHEPAJIbHBIE BEIIEeCTBA.

1) xakao 3) dacomnb
2) 1IOoKoIaz 4) cyxapu

3amuImMTe HOMep BRIOpaHHOTO BapuaHTa OTBETA.

9. B dpepmepcKkoM XO3AHCTBE COZEPXKAT Kyp, YTOK U Tycel, mpuduém
VTOK B 4 pa3a 60Jbliie, 4eM r'yceii, a Kyp B 5 pa3s 60Jbliie YeM YTOK; APYTUX
IITUIL HeT. HaliiuTe BEpOSTHOCTD TOTO, YTO CIyYaiiHO BCTPeUYeHHAs B 3TOM
XO3SIUCTBE MITUIA OKAXKETCS YTKOMU.



JuarHoctuyeckas pabora 6 179

10. YcTaHOBUTE COOTBETCTBUE MeXAYy rpadmkaMu GyHKIUN U Gopmy-
JlaMH, KOTODPbIE UX 33/Iaf0T.

T'PAOUKU
Yy Yy Y
1L 14 1t
A 1 b 1 B 1
) 0|1 X ) Y] x ) o] 1 X
DdOPMYVJIbI
Dy=+vx 2)y=2x—4 3)y=x2—4

B Tabiuiie oz KaXkA0H OYKBOM YKaXUTe COOTBETCTBYIOIIUI HOMEP.
A b B

11. TeomeTtpuueckas nporpeccus (b,) 3azaHa ycaoBUAMU

b]. = _7, le+1 == 3le'

Hatizyte cymMMy IepBbIX IATU €€ WIeHOB.
12. HatizuTe 3HaYeHUE BHIPAKEHUS

1 1) a? .
(gﬁ-%) ‘g mpua= —4,2.

13. [lepeBecTy 3HaYeHKe TeMIlepaTypsl 1o mkaae Papenreiita B mkKa-
5
ny Lenbcusa no3sonsgeT dopmyna t. = §(tF — 32), rae to — Temmneparypa

B rpazycax llenbcus, t; — Temneparypa B rpagycax ®apenretita. CKosb-

KUM rpafiycaM 1o mkaie Lleabcus cooTBeTcTByeT 149 rpafycoB o IIKaie
dapenretita?

14. YkaxuTe HepaBeHCTBO, KOTOpPOe He Umeem pelleHuH.
1) x>4+6x—51>0 3) x>+ 6x+51>0
2) x>+ 6x—-51<0 4) x>+ 6x+51<0

15. Pemnre HepaBeHCTBO

(x—8)% < V/3(x—8).
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16. 113 AByX rOpoioB OZAHOBPEMEHHO HaBCTpeuy ApyT Apyry OTIpaBU-
JIMCh jBa BeslocuriegucTa. IIpoexaB HEKOTOPYIO 4acTh ITyTH, II€PBHIH Beso-
CUIIEZINCT cZieJlal OCTAaHOBKY Ha 56 MUHYT, a 3aTeM IIPOAO/LKWI IBIKeHUe
ZlI0 BCTPEYU CO BTOPBHIM BeJIOCUIIEJUCTOM. PaccTosgHue Mexay ropozamu
cocTaBndaeT 182 KM, CKOPOCTh IIEPBOTO BeJOCUIIEAUCTAa paBHa 13 KM/4,
CKOPOCTb BTOpOr'o — 15 kM/4. OmpeZieIuTe paccTossHUE OT rOpoJa, U3 KO-
TOPOr'0 BbleXaJl BTOPO BeJIOCUIIEUCT, IO MecTa BCTPEYH.

17. TlocTpoiiTe rpaduk yHKIMU y = |x> + x — 2|. Kakoe Haubonbllee
9uCIo 00MUX ToYeK rpaduk JaHHOM QYHKIIMU MOXKET UMETH C IPSIMOM,
mapaJuiesbHOM ocH abceruce?
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1. HaitauTe 3HadeHue Bhipaxkenus (8-102)2-(3-1072).
2. B Tabnule NpuUBeeHL HOPMATUBHI 110 6ery Ha 60 MeTpoB /A y4a-
muxca 9 kiacca.

Manpuruku JleBouKu

OTMeTKa «5» «4» «3» «5» «4» «3»
Bpewms (B cekynzax) | 8,5 [ 9,2 | 10,0 | 9,4 | 10,0 | 10,5

Kakyro 0OTMeTKy MMOTy4uT JeBOYKa, poberkapiiras 60 MeTpos 3a 10,35 ce-
KYH/BI?
1) «5» 3) «3»
2) «4» 4) HOpMaTHUB He BBIIIOJIHEH

3. Ha xoopguHaTHOH NpAMOM OTMeUYeHO YUCJIO d.

01
Kakoe u3 YTBep)K,ZIeHI/Iﬁ AJIA 3TOI'0 YHrCJIa ABJIAECTCA BeprIM?

1Da—-4<0 2)a—6>0 3)6—a>0 4)7—a<0

4. Haiigute 3Havenue soipaxenus (v8+v2) - v/2.

5. Ha rpaduxke, n306pakeHHOM Ha PUCYHKe, IIPeZICTaBIeHO U3MeHeH e
OUpKeBOM CTOMMOCTH aKIuii HedpTen00bIBaIONIEH KOMIAHUU B IIEPBLIE /jBe
Hezenu Mas. [1o BepTUKaJbHOM OCH OTKJIaJbIBAETCA CTOMMOCTh OJHOM aK-
MU B Py6/IAX, O FOPU3OHTATILHOM OCH — YMC/Ia Mas. B mepsyio Hezeo
Mas 6usHecMeH Kymit 800 akiuii, a IOTOM Ipozas UX Ha BTOPOi HeJere.
Kakyio HauboblIyI0 MPUOLLIL OH MOT IOMy4uTh? OTBET AaiiTe B pyO6/IaX.

250
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6. Pemrvre ypaBHeHUE
(x—2)(—x—3) =0.

Eciu ypaBHeHWe WMeeT 6Gojee OJHOTO KODHS, B OTBETE 3alUIIUTe
GONMBIINI U3 KOpHEH.

7. Mumxak Jopoxe pybamku B 4 pasa. Ha cKoIbKO MPOIIEHTOB py6ari-
Ka JlelleByie mU/pKaKa?

8. Ha guarpamMmax roKasaHo CofiepyKaHue IIUTAaTeIbHBIX BEIECTB B CyXa-
PSIX, TBOPOTE, CIMBOYHOM MOPOXKEHOM M CTYIIEHHOM MOJoKe. OTpeaenuTe
10 ZIMarpaMMam, B KaKOM MPOAYKTe cofieprkaHue GekoB mpessiiaer 10 %.

cyxapu TBOPOT

cryméHHoe MOJIOKO

% M GenKu
% JKUPBI
% YIJIEBO/IBI

npoyee”

*K IIpOYE€MYy OTHOCATCA BOZA, BUTAMUHBI 1 MUHEPAJIbHbIE BEIIeCTBA.

1) cyxapu 3) MopoxKeHoe

2) TBOpOT 4) cryuéHHOe MOJIOKO

3anuimTe HOMED BbI6paHH01"0 BapuvaHTa OTBETaA.

9. Ha sk3ameHe 40 6wietoB, Ockap He gblyutn 12 u3 Hux. Haiigute
BEPOSTHOCTH TOTO, YTO €MY MOMAAETCA BEIyYeHHBIH OMIeT.
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10. YcTaHOBUTE COOTBETCTBUE MeXAYy rpadmkaMu GyHKIUN U Gopmy-
JlaMH, KOTODPbIE UX 33/Iaf0T.

I'PAGUIKU
Y y Y
1 ]
| |
R 1 - 57 1 . T
) 3 0f 1 x ) 0f 1 = X ) Of 1 x
\ |
T T
®OPMYJIbI
4 4 1
Dy=-% yy=1 Ny =

B Tabiuile oA KaXKAoH GYKBOM YKaXKUTe COOTBETCTBYIONMI HOMeEP.
A b B

11. BeImrcaHO HECKOJIBKO MOC/IEAOBATENbHBIX WIEHOB TeOMeTpuYe-
CKOH IIPOTPECCUH:

...; 1,5; x; 24; —96; ...
HatiguTe x.

12. HatiguTe 3HaYeHUE BHIpAXKEHUS

7b 'az—ab
a—b 35b

13. B ¢pupme «3%, Mpokauy!» CTOUMOCTD TI0€3JKU Ha Takcu (B pyoJIsax)
JUIUTETBHOCTBIO O0JIee 5 MUHYT PACCUUTHIBAETCSA 10 GOpMYyJIe

C=150+11(t-5),

mpua =61,b =2,8.

rje t — JJINTENbHOCTD oe3KU (B MUHYTax). [Tonb3yschk 3TOH GOpMyIIoHn,
paccuuTaiiTe cTOUMOCTb 10-MUHYTHOU moe3aku. OTBeT faiiTe B pyOIIsX.
14. YkaxxuTe pellleHHe HepaBeHcTBa 10x — x2 <O0.

D o 10 3) 0

2 o 10 4) 10
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15. PemuTe cucteMy ypaBHEHUH
3x?42y% = 50,
12x*+8y?* = 50x.

16. Ceexxrie GpyKTH cozep:kaT 93 % Bozbl, a BhICyIIeHHbIEe — 16 %.
CxonbKo TpebyeTcsi cBexUX (PYKTOB /Il IIPUTOTOBIEHUA 21 KI' BBICY-
IIEHHBIX PPYKTOB?

(0,5x% —0,5x) | x|
— -1 Onpegenure,

[IPY KaKUX 3HAYEHHUAX M MpsMas y =m He UMeeT ¢ rpadpuKoM HU OZHOMN
o0111ei TOYKU.

17. IocTpotiTe rpaduk GyHKINU y =
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o 1
1. HaviguTe 3HaYeHUe BBIpAXKEHUA T 1

36 44
2. B Tabnuiie mpuBeZeHbl paccTOsIHUS OT COMHIIA 0 YETHIPEX MIaHET

CosiHeYHOU cucTeMbl. Kakad 13 9TUX IUIaHeT Jajblie Bcex oT CoaHIia?

[Inanera Mapc Mepkyputt Onutep Benepa
Paccrosiaue (B kM) | 2,28-10° | 5,79-107 | 7,781-10° | 1,082-10°

1) Mapc 2) Mepkypuii  3) Omutep 4) Benepa

3. Oxuo U3 yucesn i i i H OTMEUYEeHO Ha II HMOﬁ TO‘IKOﬁ
- O 23’ 23° 23° 23 p :

0 01 02 03 04 05 06 0,7 08 0,9 1

Kaxkoe aT0 uncio?

2 3
23 2) 33

S
23
28 -6

1) 3) e

4. HaiiiuTe 3HaUCHHE BBIPAKEHUA —o 7.

5. IIpu pabote poHapuKa 6aTapelika MOCTENEHHO Pa3psKAETCSA U HAIps-
’KeHUe B JIeKTPUYecKol e ¢poHapuKa mazaet. Ha rpaduke mokasaHa 3a-
BUCHMOCTb HalIpSDKEHUA B LIENM OT BpeMeHU paboTel ¢poHaprka. Ha ropu-
30HTAJILHOHM OCH OTMeYeHO BpeMsi paboThl GpoHApHKA B Yacax, Ha BEPTHUKAIb-
HOU OCH — HampspKeHue B BosbTax. OmpezienuTe 10 TpaduKy, Ha CKOIBKO
BOJIBT YHAZET HANPsDKEHMe 3a nepBble 19 4acoB paboThl hoHapHKa.

1,8
1,6
1,4
1,2 —
1,0
0,8
0,6
0,4
0,2
0,0
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6. Haiizute xopeHb ypaBHeHUS —5 + 9x =10x + 4.

7. IlpuHTep mevyaTaeT OfHy cTpaHuIy 3a 9 cekyH/[. CKOJIbKO CTpaHMI]
MO>KHO HaredaTaTb Ha 3TOM IIpUHTepe 3a 12 MUHYT?

8. Ha puarpamme IpeZicTaBjieHO pacipe/iesieHre KOJINYecTBa I0Ib30-
BaTeJiell HEKOTOPOU COIMANBHOM CETU MO CTpaHaMm Mupa. Bcero B aToi
collalbHOU ceTH 12 MWIIMOHOB IIOJb30BaTesei.

Kakue 13 ciefyromux yTBep:KIeHUH HegepHbL?

1) Tlonp3oBareneil U3 ApPreHTHHBI OOJbIIe, YeM IIOIb30BATeNIel U3
[onmbim.

2) [Monb3oBaTesnel U3 ApreHTUHbI IPUMEPHO BTPOe GOJIbIIe, YeM HOb-
3oBatesieii u3 [laparsasd.

3) I[Tonb3oBaTeeii U3 ApreHTUHH U Beslopyccuu BMecTe 60Jblile I0JI0-
BUHEI OOIIETO YKCIA MOTb30BaTENEH.

4) Tlonp3oBareneil u3 Bpaswiny MeHbllle 9 MIUIMOHOB YeJIOBEK.

B oTBeTe 3anmuInTe HOMepa BEIOpaHHBIX YTBEPKAEHUM B TOPsAKE BO3-
pactaHus 6e3 Mpo6esoB, 3aNATHIX U APYTUX JOIOTHUTENBHEIX CIMBOJIOB.

9. B cpeanem u3 50 kapMaHHBIX GOHAPHKOB, IIOCTYIUBIIKX B IIpoZa-
)Y, CEMb HeHCIIpaBHBIX. HaliiuTe BepoATHOCTH TOTO, YTO BHIOPAHHEIN Ha-
yaady B MarasuHe GOHapUK OKa)KeTCs UCIIPABEH.

10. Ha pucyHkax uzobpaxeHns! rpaduku GyHKIUH Buga y = kx + b.
YcTaHOBUTE COOTBETCTBUE MEXAY rpadmkaMul GYHKIINI U 3HAKaMHU K03b-
¢unmenToB k u b.

TPA®VIKU
y y y
A b B
) 0 X ) 0 x ) 0 x
KOS ®PUIIMEHTBI

Dk>0,b<0 2)k<0,b<0 3)k>0,b>0
M bpasunua
% ApreHTHHa
% [MTaparsait
Apyrue CTpaHbl
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B Tabiuile oA KaXKAoH GYKBOM YKaXXUTe COOTBETCTBYIONMI HOMeEP.
A b B

11. Jlana apudmeTrndeckas mporpeccus (a,), B KOTOPOM

a8 = 0,6, 6123 = 2,1.

Hatizute pa3sHOCTb IPOI'PECCUU.
2

at2x : % npua=23,x=>5.

13. MOIIHOCTh MOCTOSHHOTO TOKA (B BATTax) BBIYUCIIAETCS 110 GOpMY-
sie P=I°R, tie I — cwia Toka (B aMmnepax), R — comnpoTusieHue (B oMax).
[Monmb3ysack aTol popMysnoil, HalUTEe CONPOTUBIEHNE R, ecu MOLUTHOCTh
coctasisaeT 98 BT, a cuia Toka paBHa 7 A. OTBeT faiiTe B oMax.

14. YkaxuTe pelleHHe HepaBeHCTBa x> < 36.

12. HatiguTe 3HaUYeHNE BIPAXKEHUSA

& o o
D 6 3) 6
VIIIIIN 4‘% A4
2) ‘ -6 6 4) -6
—12
— >
15. PemuTe HEpaBeHCTBO +6)?2_-3° 0.

16. VMeroTcd ABa cocyza, cofepkaiine 24 Kr U 26 Kr pacTBopa KUC-
JIOTBI Pa3JW4YHOM KOHIleHTpauuu. Ecin UX CIUTh BMecCTe, TO IIOTy4YUTCA
pacTtBop, cogepxkaiiuii 39 % kucaoThl. Eciu ske cIUTh paBHbIE MacChl 3TUX
PacTBOpOB, TO MOJIy4YeHHBIH pacTBop OyzeT cozepxkaTh 40% KHCIOTHI.
CKOJIbKO KWIOTPaMMOB KUCJIOTHL COAEPKUTCA B IIEPBOM cocyze?
24+ +2)

—2—x
KaKHX 3HAYeHUsAX k mpsMas y = kx uMeeT ¢ rpadp koM POBHO OZHY OOLIyI0
TOUYKY.

17. IToctpotite rpaduk GyHKIUU y = . Onpezenure, Ipu
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o 24
1. HaviguTe 3HaYeHUe BBIpAXKEHUA 748"

b

2. B Tabnuile mpuBeseHbl paccTOsTHUA OT COMHIIA 10 YETHIPEX TIaHET
ConHeuHolt cuicteMbl. Kakas 13 aTux 1wiaHeT 6;rbke Beex K CoOmHITy?

[Inanera Mapc CaTypH Ypan IOnurep
Paccrostaue (B kM) | 2,28-10% | 1,427-10° | 2,871-10° | 7,781-10%

1) Mapc 3) Ypan
2) CatypH 4) IOnuTep

3. Ha xoopzauHaTHOU IpsAMoi Touku A, B, C 1 D COOTBETCTBYIOT YHC-
qam 0,271; —0,112; 0,041; —0,267.
Kakoi Touke coorBeTcTByeT uncio 0,271?

A B Cc D

DA 2) B 3)C 4) D
V4418

s

5. IIpu pabote poHaprka HaTapeiika IIOCTENIEHHO pa3psKaeTCs U Ha-
TpsDKEHME B JIEKTPUYECKOM 1enu GpoHapuka mazaet. Ha rpaduke moka-
3aHa 3aBUCHUMOCTh HAIPsKEHUS B IIeNU OT BpeMeHu paboTel GpoHapuKa.
Ha ropusoHTanbpHO# ocu 0TMeYeHO BpeMs paboThl GpoHapUKa B yacax, Ha
BEPTHKAJIbHOM OCH — HalpsDKeHUe B Boibrax. Ompezenute mo rpaduky,
3a CKOJIbKO 4acoB paboThl poHapuKa HanpsukeHue ynazgér ¢ 1,6 B go 1 B.

4. Hatizute 3HaueHNe BEIpaXXKeHUA

1,8
1,6
1,4
1,2 -
1,0
0,8
0,6
0,4
0,2
0,0
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6. Pemure ypaBHeHMe x2 + 20 =9x.

Eciu ypaBHeHue vMeeT 6ojiee OJHOTO KODHA, B OTBETE 3aIMIINTE
GONBINNM U3 KOPHEL.

7. CHOPTUBHBIN MarasuH NMPOBOAUT akiuio. Jlrobas ¢pyrbonka CTOUT
250 py6meii. IIpu nokynke AByX ¢yTOOMOK MpeAOCTaBISETCS CKUAKA Ha
BTOpYIO yTOO0NKY 40 %. CKOIBKO pybIIei NpUAETCA 3aIUIATUTD 32 TIOKYIIKY
AByX QyTOONOK B IIEpUOA A€HCTBUS aKIIMH?

8. Ha pnarpammMme IOKas3aHO cozepkaHWe NMUTaTelbHBIX BEIIeCTB B Cry-
mEéHHoM Mosioke. OmpezienuTe IO AuarpaMMme, CoJep:KaHhe KaKWX Be-
LIEeCTB IIpeBOCXoAUT 25 %.

cryméHHoe MOJIOKO

M [ semm
B wn
B J—
npovee’

*K IIpOYE€MY OTHOCATCA BOZA, BUTAMUHBI 1 MUHEPAJIbHbIE BEIIeCTBA.

1) 6enku 2) KUpBI 3) yrneBozbl 4) npoyee

3anuiuTe HoMepa BEIOpaHHBIX BAPUAHTOB OTBETOB B IIOPSIZIKE BO3pac-
TaHus 6e3 Mpo6eToB, 3aNATHX U IPYTUX AOMOTHUTETHHBIX CHMBOJIOB.

9. B marasuHe KaHIITOBapoOB IIpofaércsa 84 pyuky, U3 HUX 22 KpacHEIe,
9 3enéHelx, 41 ¢uoneToBas, ocTajJbHBIE CUHUE U YE€pHBIE, UX IIOPOBHY.
HaiiguTe BepOATHOCTD TOTO, YTO CJIyYaliHO BHIOpaHHAs B 3TOM MarasuHe
PyuKa OyzeT KpacHOH Wiu GHUOIETOBOM.

10. YcTaHOBUTE COOTBETCTBHE MEXTY GYHKIIUAMU U UX rpadUKaMHU.

OYHKLIUU
A y=-x*—x+5 B)y=—%x—1 B)y=—%
I'PAOUKU
y y y
[a-A 1 i 1
y) QU /A WA 2) 3)

—
—
——
—
-
-
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B Tabiuile oA KaXKAokH 6YKBOM YKaXXUTe COOTBETCTBYIOLINI HOMeEP.
A b B

11. BeimrcaHbl TepBble HECKOIBKO WIEHOB apudpMeTHUIECKOM ITporpec-
cuu: —8; 1; 10; ... HaiianTe ceibMOM WieH 3TOU IPOTPECCUU.
12. Hatizure 3HaYeHUE BHIPAKEHUS

x*—xy 4y
12y x-—y

npu x=17,8, y=17.

13. YTob6bl mepeBecTH 3HaUYeHUE TeMIepaTyphl mo mmkaae Llexbcus
B mikany dapeHreiiTa, nmombpayorcea dopmynoit tp = 1,8t + 32, rae tp —
TeMIlepaTypa B rpazaycax llenbcus, tp — TeMmnepaTrypa B rpazycax ®Pa-
penrefita. CKOJIBKUM rpajycaM Io mkane PapeHreiiTa cOOTBETCTBYET
40 rpaaycos 1o mkane Lleabcua?

14. YkaxxuTe pellleHUe HepaBEeHCTBA

2x—6 > 4x+8.
1) (=5 1) 2) (1; +) 3) (=»;=7) 4 (=7;+=)
L [9x?—7x=Yy,
15. PemnTe cucTeMy ypaBHEHUN
Ix—-7=y.

16. MoTopHas yofKa MpolUla IPOTUB TeueHus peku 221 KM U Bep-
HyJIach B MYHKT OTIpaBJE€HUsd, 3aTpaTUB Ha OOpaTHBIN IyTh Ha 2 yaca
MeHbllle, YeM Ha ITyTh IIPOTUB TeueHud. HaliuTe cCKOpOCTb JIOZKYU B HEIIO-
JBIDKHOM BoZle, eCI CKOPOCTh TeueHHUs peKy paBHa 4 KM/4.

17. TocTpotite rpaduk GyHKIUM

x*+4x+4 npux = -5,
y =

_® npu x < —5.
X
OmpeziennTe, MPYU KaKUX 3HAYEHUAX m IpAMasd y =m UMeET ¢ rpadpuKoM
OZIHy WY /IB€ OOIIUE TOYKH.
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)
2,6-1,8"

2. KypuHsle sii1ja B 3aBUCUMOCTH OT UX MAacChl IIOAPA3AEAIOT Ha IIATh
KaTeropuii: BBICIIYIO, OTOOPHYIO, MEPBYIO, BTOPYIO, TPeThio. MCIonb3ys
JlaHHbIE, TIpe/ICTaBJIeHHbIe B TabOMUIle, OIpeeTnTe, K KaKOM KaTeropuu
OTHOCUTCS SN0 Maccou 65,5 T.

1. HaiiuTe 3HaYeHMe BBIpa)KEHUs

Kareropus | Macca ozgHoro siina (B r)
BrIcias 75,0 u 6osee
OtbopHas 65,0—74,9
[lepBasa 55,0—64,9
Btopasa 45,0—54,9
TpeTpa MeHee 45,0
1) BBICIIA" 2) orbopHas 3) nepBas 4) BTOpas

9
3. KakoMy 13 JaHHEIX TIPOMEXYTKOB HPUHAIEXHUT YUCTIO 15 7?

1) [0,5;0,6] 2) [0,6;0,7] 3) [0,7;0,8] 4) [0,8;0,9]

4. HaiizuTe 3HaueHMe BeIpaXkeHUd /8- /98.

5. IIpu pabote poHapuKa 6aTapelika MOCTENEHHO Pa3psKAETCSA U HAIps-
’KeHUe B JIeKTPUYecKol Ienu poHapuKa mazaet. Ha rpaduke mokasaHa 3a-
BUCHMOCTDb HAlpsDKEHUA B 1IN OT BpeMeHU paboTs! ¢poHapuka. Ha ropu-
30HTAJILHOHN OCH OTMeYeHO BpeMs paboThl GpoHApHKA B Yacax, Ha BEPTHUKAIb-
HOM OocH — HallpsDKeHUe B BosbTax. OnpezenuTe mo rpaduky, Ha CKOJIBKO
BOJIBT YIIAZET HanpspKeHue ¢ 28-ro o 60-i yac paboTel GpoHapHKa.

1,8
1,6
1,4+
1,2 1
1,0 E——
0,8
0,6
0,4
0,2
0,0
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6. Haiigute KopeHb ypaBHEHUS x;:—fs =5.

7. Jlnsa npurotoBieHus dapina B3I FOBAANHY U CBUHUHY B OTHOIIIE-
HuM 22 : 3. CKOJIBKO IIPOLIEHTOB ¢apilia COCTaBJsieT TOBAAUHA?

8. Ha auarpamme mokasaHo cofiepKaHUe TUTaTeTbHbIX BELecTB B $haco-
qu. OnpezenuTe Mo fuarpaMme, B KaKUX NpeZesiax HaXOAUTCA CoAepKaHue
GeJKOB.

dacors
M e
[ gr=——

N R

*K IIpoYE€MY OTHOCATCA BOZA, BUTAMUHbBI U MUHEPAJIbHbIE BEIIECTBA.

1) 5—15% 2) 15—25% 3) 25—35% 4) 35—45%
3anumuTe HoOMep BRIOPaHHOT'O BapUaHTa OTBETA.

9. B cpegueM u3 150 kapMaHHBIX GOHAPUKOB, MOCTYIUBIINUX B IIPO-
JaXy, IIeCTh HEUCIPABHLIX. HaliiuTe BepOATHOCTH TOTO, YTO BLIOpaHHBIN
Hayzady B MarasuHe ¢pOHapUK OKKETCSA UCIIPaBeH.

10. YcTaHOBUTE COOTBETCTBUE MEXAY GYHKIMAMU U UX rpaduKaMU.

OYHKITUU
8 1 8
Ay=< B)y=gx B)y=-%
TPA®UIKU
y Y Y
\ i
\ /
1 = e i 1
1 2 3 ;
)~ 1 X ) | CX ) O¥-1 b'e
\ f

B Tabiuile oA KaXKAokH OYKBOM YKaXXUTe COOTBETCTBYIOUIMI HOMeEP.
A b B
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11. ITocnegoBaTenbHOCTD (a,) 3aZlaHa YCIOBUEM

W = 37
nTon+4

CKOJIBKO WIEHOB 3TOH IOC/IeA0BATENBHOCTH bosblie 4?
12. HatizuTe 3HaYeHUE BHIPAKEHUS
1 8x+8y
8x  64xy

npu x=+30, y= %
13. B pupme «Hucras Boga» CTOUMOCTD (B py6/IsIX) KOJOAIIA U3 JKeje-
300€TOHHBIX KOJell paccuuThiBaeTcss o ¢popmyne C = 6500 + 4000n, tae

N — YHCJIO KOJIEell, yCTAaHOBJIEHHBIX B KosoAte. T1onb3ysch 3Toi GopMyIIoH,
paccuuTaiiTe CTOUMOCTH KooAla u3 12 xosner. OTBeT AaiiTe B pyo6sIax.

x<-—1,
14. YkaxxuTe pelleHue CUCTeMbI HEpaBEHCTB
P P —4—x<0.
2) HeT pelleHuH 4) 4 1
4x2 + y=5,

15. PemuTe cucteMy ypaBHEHUH )
3x“—y=2.

16. /IBa 6eryHa OJHOBPEMEHHO CTAaPTOBAJIM B OZIHOM HalpaBJIeHUU U3
OZIHOTO U TOTO )K€ MeCTa KpPyroBOH Tpacchl B 6ere Ha HECKOIBKO KDPYTOB.
CrycTa of¥H 4ac, KorzAa OZHOMY U3 HUX OCTaBajoch 3 KM 0 OKOHYAaHUs
MIEPBOTO KPyTa, EMY COOOIIIIIN, YTO BTOPOLL 6eTyH IpoberKas epBhlii KpyT
6 MUHYT Ha3aj. Haligure CKOPOCTh epBOro 6eryHa, ecii U3BECTHO, YTO
OHa Ha 5 KM/4 MeHbllle CKOPOCTHA BTOPOTrO.

17. IocTpotite rpadrk GyHKIUU

1
Yy=3
OmpeziennTe, IIPYU KaKUX 3HAYEHUAX m MpsAMas y =m UMeeT ¢ rpadpuKoM
POBHO OZIHY OOIIYIO TOUKY.

x_4
4 x

x 4
+Z+¥)'
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1. HaiizuTe 3HaueHue BhIpaxkeHus (9-1072)2- (11-10°).
2. B Tabnuiie mpuBeAeHB HOPMATHUBEL 10 6ery Ha 30 METpPOB A y4a-
mmxca 9 kiacca.

Manbuuku JleBOuKM

OTMeTKa «5» «4> «3» «5» «4> «3»

Bpewms (B cekyngax) | 4,6 | 4,9 | 53 | 5,0 | 55 | 5,9

Kakylo oTMeTKy MOJy4UT AeBOUYKa, mpobexasmas 30 MeTpoB 3a 5,35
CEeKyHZBI?

1) «5» 3) «3»
2) «4» 4) HOpMaTHB He BHITTOJIHEH
3. Kakoe 13 JaHHBIX YMCes IPUHA/JIEXUT IPOMEXYTKY [5; 6]?
1) V5 2) V6 3) V28 4) V41
473%.4°8

4. HalizuTe 3Ha4eHUe BEIpDAKEHUA 0

5. Ha rpaduke nso6pakeHa 3aBUCHMOCTb aTMOCHEPHOT'0 JaB/IeHHUA OT
BBICOTHI HaJ, ypOBHEM MODsA. Ha ropu30HTaIbHOM OCH OTMEYeHa BHICOTa
HaJ/l ypOBHEM MODsA B KWJIOMETPax, Ha BePTUKaJIbHOW — JlaBjieHe B MIJI-
JIMMeTpax pTyTHoro cronba. Onpezenute mo rpaduky, Ha KaKoi BBICOTe
aTMocdepHoe JaBieHne paBHO 620 MUWUIMMeTpaM PTyTHoro cronba. OT-

BeT JjaiiTe B KWioMeTpax.

800 —T T T T
700
600
500
400
300
200
100

0

W

6. Haitaure kopeHb ypaBHenud (x +10)% = (x — 9)2.
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7. bank HaumcasgeT Ha cuéT 20 % rogoBhIX. BKIaunK MOM0KII Ha CUET
1000 py6ueti. CkombKo pybiieit GyZieT Ha 3TOM CUéTe Yepe3 Tof, eCIU HU-
KaKUX oIlepaunuii, kpoMe HauKlCIeHNUA IIPOLIEHTOB, CO CYETOM IIPOBOAUTHCH
He 6yzeT?

8. Ha amnarpamMMe NOKa3aHO cofepKaHue NMUATaTeNbHBIX BEIIeCTB B MO-
JIOYHOM IoKonaze. OnpezenuTe 10 AuarpaMMe, B KaKuX Ipeziesiax HaXO[UT-
A cofiepsKaHre YIJIeBOZOB.

LIOKOIaz,
E [
: OenKu
, : =
f | YKUPBI
; 1
% VIJIEBOZBI
X
i *
i} mpouee

*K mpodyeMy OTHOCATCS BOJa, BUTAMUHBI ¥ MUHEPAJTbHbIE BEN[ECTRA.

1) 5—15% 2) 15—25% 3) 45—55% 4) 60—70%
3anuiuTte HOMEpP BBIGPaHHOI'O BapUaHTa OTBETA.

9. B cpesHeM u3 75 KapMaHHBIX GOHAPUKOB, ITOCTYNHBIINX B IIPOJa-
XY, AeBATh HEUCIPAaBHBIX. HaliuTe BEPOATHOCTb TOTO, YTO BhIOpaHHBIN
Hayza4dy B MarasuHe GOHApUK OKAKETCS HCIPaBeH.

10. Ha pucynkax uzobpaykeHsl rpapuxul GyHKIMI BUga

y = ax*+bx+c.

YcTaHOBUTE COOTBETCTBHE MeXAy 3HaKaMu K03pUIIMEHTOB a U ¢ U Ipa-
dbukaMu GyHKITHIH.

KOD®OUIIMEHTHI
A)a<0,c>0 B)a>0,c>0 B)a>0,c<0
TPAGUKU
Y Y Y

A 5
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B Tabnuiie mog Kakaoi GYKBOM YKa)KUTe COOTBETCTBYIOIINI HOMeP.
A b B

11. BeimwucaHbl IIEPBbI€ HECKOJIBKO YWIEHOB I‘eOMeTpH‘IeCKOﬁ IIpOTrpeCcCru:

—25; —20; —16; ...
Haiigute eé 4eTBEPTHIN WiIEH.
2_
12. Hatizure 3HaYeHUE BHIPAKEHUS % 4 181;1b mpua=381,b=7,7.

13. YTobbl mepeBecTH 3HaUYeHUE TeMIepaTyphl mo mkaae Llexbcus
B mkany ®apenreiita, Honb3yr0Tcsa GOpMYIon

tp = 1,8t0 432,

IZe to — TeMIlepaTypa B rpagycax Llenbcus, t; — TeMIepaTrypa B rpagycax
dapenrelita. CKoOIbKMM I'pasycaM 1o Ikane PapeHreiiTa COOTBETCTBYET
—100 rpaaycos no mkaine Leabcua?

14. YkaxuTe HepaBeHCTBO, KOTOPOE He umeem pelleHuH.
1) x*—8x—83>0 3) x*—8x—83<0

2) x*—8x+83<0 4) x*—8x+83>0
15. Pemnre ypaBHeHUe

X2 —2x++vV4—x=+V/4—x+15.

16. Bap:xa mpoIwia Mo TEYEeHUIO peKd 48 KM U, MOBEPHYB 0OpaTHO,
mponuia emé 42 KM, 3aTpaTUB Ha Bech IyTh 5 yacoB. HaiiguTe cob6cTBeH-
HYIO CKOPOCTb OapKH, eIk CKOPOCTb TeYeHUs PEKU paBHA 5 KM /4.

17. TocTpotite rpaduk GyHKIUM

y =x*—]4x+5|.

OmnpegenuTe, IpY KaKUX 3HAYEHUAX M NIpsAMas y =m UMeET ¢ rpaduKoOM
POBHO TPH 00IIME TOYKH.
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1. Haiizute 3Ha4eHNEe BbIPAXKEHUS

2. B Tabnuie mpuBeseHbl HOPMATUBHI 1O MPBDKKAM C MecTa AJIA y4a-
muxca 11 kimacca.

MabuuKu JleBOuKM

OTMeTKa «5» «4> «3» «5» «4» «3»

Pacctostiue (Bcm) | 230 | 220 | 200 | 185 | 170 | 155

Kakyro OTMETKY IONyYUT JeBOYKa, IPBITHYBINAasA Ha 167 cm?

]_) «5» 3) «3»
2) «4» 4) HOpMaTUB He BHINOJHEH

3. Ha koopauHaTHOM NpAMON oTMeueHBI Touku A, B, C, D. OzxHa u3
HUX COOTBETCTBYeT 4uciy + 53. Kakad 3To Touka?

‘ A B ‘ C D ‘
6 7 8
1) Touka A 3) Touka C
2) Touka B 4) Touxka D

4. HatiguTe 3HaYeHUEe BhHIPAKEHUS

V720

e

5. Ipu pabore doHapuka GaTapeiika MOCTENEHHO Pa3psDKAETCA U Ha-
IpsDKeHUe B JIeKTpUdecKol 1enu doHapuka najgaet. Ha rpaduke nmoka-
3aHa 3aBHCHUMOCTh HAIPsUKEHUA B IIeNU OT BpeMeHM paboThl GpoHapuUKa.
Ha ropusoHTanbpHO# ocu 0TMeYeHO BpeMs paboThl GpoHapUKa B 4acaX, Ha
BEPTUKAIbHOM OCH — HaUpspKeHUe B BojbTax. OnpezenuTte MO TpaduKy,
Ha CKOJIbKO BOJIBT YIIAJET HaNpsDKeHUe 3a mnepBble 14 yacoB paboTsl ¢o-



198 Jlnargoctudeckas pabora 12

HapuUKa.

1,8
1,6
1,4
1,2 —
1,0
0,8
0,6
0,4
0,2
0,0

0 5 10 15

6. Pemuite ypaBHeHUe
x?—121=0.

Eciu ypaBHeHUe nMeeT 6osiee OHOTO KODH!A, B OTBETE 3alUIINTE MEHb-
MY U3 KOpHEH.

7. Ilnara 3a tenedoH cocrasisaer 350 py6ieit B Mecsu. B cieayiomem
rofly oHa yBenuduTcs Ha 12%. CKonbKo pybiieit mpUAETCs IUIATUTD eXe-
MeCSYHO 3a TeledoH B CIeAYIoeM roxy?

8. Ha auarpammMme NokasaH BO3pacTHOM cocTaB HacejleHHsa Poccuu.
OnpezenuTe o AuarpaMme, HacejleHUMe KaKOI'O BO3pacTa COCTaBJAET
6osee 40 % OT BCero HaCeNEHUA.

Poccusa

0—14 net
[l 15—50 ner
% 51—64 rozma

% 65 et u 6osee

1) 0—14 net 3) 51—64 roza
2) 15—50 net 4) 65 et u 6onee

3anuimTe HOMED BbI6paHH01"0 BapHvaHTa OTBETA.
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9. B JIBDKHBIX TOHKAaX Y4acTBYIOT 7 CIOPTCMeHOB u3 Poccuu, 1 criopre-
MeH u3 IIBenuu u 2 cnoprcMeHa u3 Hopseruu. ITopAfiok, B KOTOPOM
CIIOPTCMEHBI CTapTYIOT, Ompezensercs kpebuem. Haiinnre BeposSTHOCTBH
TOTO, YTO IEPBBIM OyZIE€T CTAPTOBATh CIIOPTCMeH u3 IIIBerum.

10. YcTaHOBUTE COOTBETCTBUE MEXKY rpadmkamu GyHKUIUA u bopMy-
JlaMH, KOTOPBIe UX 3a/al0T.

TPA®UIKU
y | yl y
\ I
\ /
A Uised el N
) ==l X P ofL=—rx P N9 X
\ |
\ I
1 T
DPOPMVIJIbI
2 1 2
Dy=% 2y =15, Ny=-3
B Tabiuile o KaKA0M OYKBOM YKaXKUTE COOTBETCTBYIOLIUM HOMEP.
A B B

11. BeimucaHbl HECKOJNBKO MOCIEA0OBATEIbHBIX WIEHOB TeOMeTphYe-
CKOH IIPOTPECCUH:

. —3; x; —27; —81; ...

HatizuTe x.
. c2—2ac c—2a
12. Havigure 3HaYeHUe BHIPAXKEHUA 2 g upua =4, c=46.
13. [lepeBecTy 3HaYeHKEe TeMIlepaTypsl 1o mkaae PapenreiiTa B mkKa-

iy Lenbcusa nossosseT Gopmyiia
5
tc == a(tF - 32),

IIe to — TeMIeparypa B rpagycax llembcus, ty — TeMIeparypa B Ipagy-
cax ®apenretita. CKOJIbKUM TpafycaM IIo mkase llesbcrsa cOOTBETCTBYET
185 rpagycos no mkane ®apenreiita?

14. Yka)xuTe HEpPAaBEHCTBO, PEIIeHNE KOTOPOro N306payKeHO Ha PUCYHKE.

Z 4 &
-8 8
1) x24+64=0 3)x2—64=0

2) x2—64<0 4) x24+64<0
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15. PemnTe ypaBHeHUe
(x> =9+ (x* —2x—15)* = 0.

16. IlepBy10 TOJOBHMHY IIyTH aBTOMOOWIb IIPOEXal CO CKOPOCTBIO
69 KM/4, a BTOpPYl0 — co ckopocTbio 111 kM/4. HaliauTte cpesHioo cko-
POCTh aBTOMOOWJIA Ha MPOTKEHUU BCETO MY TH.

17. TocTpotite rpaduk GyHKIUU

y = 2|x — 4| — x*>+9x — 20.

OmpezienuTe, MPYU KaKUX 3HAYEHUAX M MpAMas y =M UMeET ¢ rpaduKoOM
POBHO TPH 0O0IIME TOYKH.
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1. Haiizute 3HaUeHNEe BbIPAXKEHUS

1 1
(6+3)
2. BusnecmeH ComoBhEB Bele3kaeT U3 Mocksbl B CaHKT-IleTep6ypr Ha

ZIeJIOBYIO BCTpeuy, KoTopas HazHaueHa Ha 10:00. B Tabiuie gaHo pacmu-
caHue HOYHBIX noe30B MockBa — CaHKT-IleTepOypr.

Homep noe3ga | Otnpasnenue u3 Mocksbl | [Ipu6siTe B CaHKT-IleTep6ypr
038A 22:42 06:40
020y 00:56 08:53
016A 00:43 09:12
030A 01:19 09:39

[TyTe OT BOK3asa 0 MecTa BCTpeYM 3aHUMaeT Ior4yaca. YKakuTe HO-
Mep caMoTo Io3Hero (110 BpeMeHU OTIIpaBjeHusA) 11oe3/a, KOTOPhIi MozA-
xoauT 6usHecMeHy COMOBBEBY.

1) 038A 3) 016A
2) 020¥ 4) 030A

3. Ha xoopayHaTHOM NpAMOM OTMeUYeHO Yuco d.

01 a

Kaxkoe u3 YTBep)K,ZIeHI/Iﬁ AJIS 3TOI'O YHucjia ABIAETCA BeprIM?
1)a—4<0 3)a—3>0
2)7—a<0 4)2—a>0

4. HatiguTe 3HaYeHUEe BhHIPAKEHUS

Vv 6-8-12.

5. Ipu pabore doHapuka 6aTapeiika MOCTENEHHO Pa3psKAETCA U Ha-
IpsoKeHUe B aeKTpudeckol 1enu ¢poHapuka najgaer. Ha rpaduke noka-
3aHa 3aBHCHMOCTh HAIPsIKEHUA B IIeNU OT BpeMeHH paboThl GpoHapuUKa.
Ha ropusoHTaIbHOM OCH OTMeUYeHO BpeMs paboTh GoHapHKa B Yacax, Ha
BEPTUKAJIbHOM OCH — HalpspKeHUe B BosbTax. OnpezenuTte 1o TpaduKy,
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Ha CKOJIbKO BOJIBT YNaZET HaMpsKeHUe ¢ 6-To mo 15-if yac paboTsl $poHa-
pUKa.

1,8
1,6
1,4
1,2 ——
1,0
0,8
0,6
0,4
0,2
0,0

0 5 10 15

6. Pemute ypasHenue x2 — 10x + 24 = 0. Eciu ypaBHeHHe UMeeT 60-
Jiee OJHOTO KOPHs, B OTBeTe 3alMIINTe MEeHbIINN U3 KOpPHel.

7. B Hauase yye6HOTO roza B 1IKosie 66U10 1250 ydamuxcs, a K KOHILY
yue6HOrO roga ux cramo 950. Ha CKONBKO NMPOLIEHTOB YMEHBIIWIOCH 32
y4e6HBIN IO/l YUCIO YIALTIXCA?

8. Ha puarpamme IpeZicTaBieHO paclpeiesieHre KOJINYecTBa I0Ib30-
BaTesieli HEKOTOPOU COIMaNbHOM CeTH MO cTpaHaMm Mupa. Bcero B sToi
collalbHOM ceTH 12 MWIIMOHOB IIOJb30BaTeslei.

bpasunua

ApreHTuHa

[MTaparsait

Jpyrue CTpaHBbl

a2 = E

Kakue 13 ciefyomux yTBep:KJeHUH HegepHbL?

1) Tonb3oBareneil U3 APreHTHHBI OOJIbIE, YEM MOJIb30BaTENEN U3
JINTBEL.

2) Ilonp3oBareseil u3 ApreHTUHEI OOJIbIE TPETU OOIIero Yucia Moyib-
3oBaresel.

3) Ionp3oBaresneii u3 [laparsas 6osblile 3 MIITHOHOB.

4) Ilonb3oBateneil u3 Bpaswium Gosbllle, YeM U3 BCEX OCTAIbHBIX
CTpaH, BMeCTe B3ATHIX.

3anuimuTe HOMepa BEIOpaHHBIX YTBEPXKAEHUIH B IOPsIKE BO3PACTaHUSA
6e3 pobesoB, 3aMATHIX U JPYTUX JOTOTHUTEIbHBIX CHUMBOJIOB.
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9. B JIBDKHBIX TOHKAaX y4acTBYIOT 8 copTcMeHOB U3 Poccuu, 9 criopre-
MeHoB u3 Hopseruu u 3 croprcMmeHna u3 [IBeruu. ITopAazok, B KOTOPOM
CIIOPTCMEHBI CTAPTYIOT, ONIpeiesisieTcs xKpebueM. Haliziure BepoATHOCTD TO-
IO, YTO TEePBBIM OYZIET CTApTOBATh CIIOPTCMEH He u3 Poccuu.

" k
10. Ha pucynkax uszobpakeHsl rpaduku GyHKIUN BUga ¥ = - Yera-
HOBHUTE COOTBETCTBHE MEXAY rpadpuKaMu M 3HaKaMu KoapouireHTa k.

T'PAOUKU
Y y
/
= 1 1
A) ol 1 X B) 0 X
LT
/
KODSO®PUITNUEHTHI
Dk>0 2)k<0

B Tabnuiie Tog Kaka0i OYKBOM yKaXXKUTe COOTBETCTBYIOIINM HOMEP.
A b

11. TeomeTpuueckas nporpeccus (b,) 3aZjaHa yCIOBUAMU

bl = 6, bTH-l = _4bn

Haiinure by.
OTBET. —384.
. 5a — 9b*
12. HaiiguTe 3HaueHue BbIpakeHus 9b + —3 mpua= 9,b=18.
13. [lepeBecTu 3HaUeHUe TeMIlepaTypsl 1o mikane PapeHreiita B mka-
5
ny Lenbcusa no3sossgeT dopMyna to = §(tF — 32), rae t, — TeMIeparypa

B rpagycax Llenbcus, t; — TeMneparypa B rpazycax ®apenreiita. CKolb-
KUM rpazycam 1o nikase Llenbcus cooTBeTcTByeT —85 IpafycoB IIo IIKaje
®apenretita?
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14. YkaxuTe HEpPAaBEHCTBO, PElleHNe KOTOPOro N300payKeHO Ha PUCYHKE.

0 6
1) x*—36<0 3) x*—6x>0
2) x*—6x<0 4) x*—36>0
15. PemuTe cucteMy ypaBHeHUH
7x*—5x =y,
7x—5=Y.

16. IlepBeiit pabouuii 3a 4ac fJenaer Ha 9 JeTanei OobIle, YeM BTO-
PO, U BHITIONHAET 3aKa3, COCTOAIMM 13 216 geTaneii, Ha 4 yaca GBICTpee,
YeM BTOPOM pabouuii, BEIIOTHAIONNI TaKo e 3aka3. CKOMbKO AeTasneii
B Yac JieJlaeT BTOPOi pabounii?

17. TocTpotite rpaduk GyHKINM

x?+8x+16 mpux > —5,
y = 5
- = npu x < —5
X
Y OIIpeJieNIUTe, IPYU KaKUX 3HAUeHUAX M MpsMas y = m UMeeT ¢ rpaduKoOM
OZIHy WY /IB€ OOIIYE TOYKH.
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1. HaitauTe 3HaYeHUe BHIpaXKEHUsA
3 .4
(1 ot 23) . 30.

2. B Tabuiie puBeAEHBI pa3Mephl ITPadoB, YCTAHOBIEHHBIE HA TEP-
purtopuu Poccuu ¢ 1 ceHTs16psa 2013 roga 3a npeBbIlIeHe MaKCUMaTbHON
Pa3peIIéHHOM CKOPOCTH, 3apUKCUPOBAHHOE C IIOMOIIBIO CPEJCTB aBTOMa-
TUYEeCKOH UKCaIUU.

[NpeBbimieHue ckopocTH (B kM/4) | 21—40 | 41—60 | 61—80 | 81 u 6osee
Pasmep mtpada (B py6.) 500 1000 2000 5000

Kakoit mrtpad AomkeH 3amuiaTUTh Biajesell aBTOMOOWIA, 3adukcu-
pOBaHHasA CKOPOCTh KOTOpPOTo cocTaBmwia 141 KM/4 Ha ydacTKe JOpOTHU
€ MaKCHMMaJIbHOM paspeléHHoM ckopocTbio 70 KM/4?

1) 500 pyb6ieit 3) 2000 pybieit
2) 1000 pybaeit 4) 5000 py6neit

3. Ha xoopamHaTHOI NpsIMOI OTMeYeHH! Yncia a, b u c.

a b c

Kakas us pasHocreii a — b, ¢ — a, b — ¢ mojioXXuTeIbHA?
DDa->b 3)b—c
2)c—a 4) HY ofjHA U3 HUX

4. HatizuTe 3HaYeHVe BBIpaXKeHUA

(7V6)

5. IIpu pabore doHapuka GaTapeiika MOCTENEHHO Pa3psDKAETCA U Ha-
IpsoKeHUe B aleKTpudeckol 1enu ¢doHapuka najgaer. Ha rpaduke noka-
3aHa 3aBHCHUMOCTh HAIPsIKEHUA B IleNU OT BpeMeHH paboThl GpoHapuUKa.
Ha ropusoHTaIbHOM ocHu OTMeUYeHO BpeMs paboThl GoHapHKa B Yacax, Ha
BEPTUKAJIbHOM OCH — HalpspKeHUe B BojbTax. OnpezenuTte 1o TpaduKy,
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3a CKOJIbKO YacoB paboThl poHapuKa HampsikeHue ynazér ¢ 1,6 B 7o 1,2 B.

1,8
1,6
1,4
1,2 —
1,0
0,8
0,6
0,4
0,2
0,0

0 5 10 15 20

6. Pemuite ypaBHeHUe
x> +4x =5.

Eciu ypaBHeHMe nMeeT Gojiee OZHOTO KOPHSA, B OTBETE 3AMUIINTE MEHb-
T U3 KOPHEH.

7. CHOPTUBHBIN MarasuH MPOBOAUT akmuio. Jlrobas ¢yrbonka CTOUT
300 pyb6ueii. [Ipu nokynke aByx ¢yTOOTIOK MpesOCTaBIAETCA CKUAKA Ha
BTOpY!O dyTO0NKY 70 %. CKOIBKO pybIIei MpUAETCA 3aIUIATUTD 32 IIOKYIIKY
ZBYX GyTOONIOK B TEpUOZ AEHCTBUA aKI[UN?

8. Ha guarpamme mokasaHo KonmdecTBo CMC-coobIeHui, IpuciIaH-
HBIX CJIYIIATEIAMHU 33 KaXKAbIM Yac 4YeTHIPEXYacOBOro 3¢upa MporpaMmbl
T0 3asiBKaM Ha pazuo. OnpeennTe, Ha CKOJIIBKO O0Iblile cOOOIIeHU 65U10
IIPUACJIAHO 3a IIepBble /IBa Yaca IPOrpaMMBI 110 CPAaBHEHUIO C NTOCIeAHUMU
JBYMs YacaM¥ 3TOH IIpOTPaMMBL.

40

30

20

10
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9. BepoATHOCTH TOT'O, YTO HOBAs MIAPUKOBAsA PydKa MMUIIET IJI0X0 (MK
He muieT), paBHa 0,09. [TokynaTenb B Mara3uHe BEIOMpPAeT OfHY IapUKO-
BYIO pyuKy. HaliiTe BEpOSTHOCTD TOT'O, YTO 3Ta Py4YKa MUIIET XOPOIIO.

10. YcTaHOBUTE COOTBETCTBUE MEXKAY rpadmkamMu GyHKUIUHA u GopMy-
JIaMU, KOTOPBIE MX 33/JJal0T.

I'PAOUKU
Y Y .yl
|
|
|
A ! b 1 B) = !
) 0 x ) 0 x ) Ol T x
/ \ |
|
|
T ) I
®OPMYJIBI
1
1)y =—x? 2)y=—x dy=-%

B Tabnuiie Tog Kaka0i OGYKBOM yKaXKUTe COOTBETCTBYIOIINI HOMEP.
A b B

11. TeomeTrpuueckas nporpeccus (b,) 3azaHa yCIOBUIMU

bl = _7, bTH-l = 2bn

Haiizyre cyMMy IepBBIX LIECTH €€ WIEHOB.
a?-81
2a*>+18a

13. LleHTpOCTpEMUTENBHOE YCKOPEHUE TIPU JBIKEHUH IO OKPY)KHO-
ctu (B M/c?) BeIUMcAeTCA 110 GopMyse

12. HatizuTe 3HaYeHUE BHIPAKEHUS npu a = —4,5.

a= wZR,

r7e w — yIIoBasA ckopocTh (B ¢ 1), R — paZuyc OKpyXHOCTU (B MeTpax).
[Mone3ysack 31Ol dopMynoi, HaliiuTe paauyc R, ecyiv yriaoBas CKOPOCTh
paBHa 5,5 ¢!, a IleHTpoCTpeMUTeNbHOE YCKOpeHHe paBHo 60,5 M/c?. OT-
BeT JaliTe B MeTpax.

14. YkaxxuTe pellleHHe HepaBeHCTBa 6x — x2 < 0.

'z . .
D% 6 3) 6

2) 0 4 6
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15. Peminte HEpaBeHCTBO

(x—4)? < \/6(x—4).

16. Cexxue OpykTH cozep:kaT 84 % Bozbl, a BhICyIIeHHbIE — 16 %.
CKOJIBKO CyXuX GPYKTOB MOMy4nTCs U3 231 KT CBEXKUX GPYKTOB?
17. TocTpotite rpaduk GyHKIUU

_x+5
x2+5x"

y:

OmnpenenuTe, IpU KaKWUX 3HAYEHUAX M MpsAMas y =m He uMeeT ¢ rpadu-
KOM OOIIUX TOYEK.
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1. HaiizuTe 3HaYeHe BBIpa)KEHUs

1L . (1E - 25).
12 18 9
2. KypuHsle sii1ja B 3aBUCUMOCTH OT UX MAaCChl IIOAPA3AEAIOT Ha AT
KaTeropuii: BBICIIYIO, OTOOPHYIO, MEPBYIO, BTOPYIO, TPeThio. MCIoNb3ys
JlaHHbIE, TIpe/ICTaBlIeHHbIe B TAabOMUIle, OIpeeTnTe, K KaKOM KaTeropuu
OTHOCUTCA ANI0 Maccou 47 T.

Kareropus | Macca ozHoro siina (B r)
Bricias 75,0 u 6osee
OtbopHas 65,0—74,9
IMepBas 55,0—64,9
Btopasa 45,0—54,9
TpeTpa MeHee 45,0
1) BrICIIAA 2) nepBas 3) BTOpas 4) TpeThs

3. Ha xoopayHaTHOM NpAMOM OTMeUYeHO YucIo d.

0 a 1

Pacmionoxkute B IIopAAKe BO3paCTaHUA Yucjaa d — 1, , a.

Q=

1 1 1 1
1)a—1,a,a 2)a,a,a—1 3)a—1,a,a 4)a,a—1,a
4. HaliziuTe 3HaYeHUEe BBIpaXKeHUA
518 '416
2017 *

5. Ha rpaduxe nokazaHo m3MeHeHUe TeMIlepaTyphl B IIpoliecce paso-
rpeBa IBUTaTeJIs IETKOBOTO aBTOMOOWIsA. Ha rOpU30HTaIbHOM OCH OTMeYe-
HO BpeMs B MUHYTaX, IIPOIIe/IIee C MOMEHTA 3aITyCKa ABUTATeNs, Ha BEPTH-
KaJIbHOH OCH — TeMIlepaTrypa ABUrates B rpagycax Llenbcus. Onpezenu-
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Te 1o TpaduKy, 32 CKOJILKO MUHYT ABUTaTesnb Harpeercs ¢ 30°C zo 50°C.

80 =
70 7 "
60
50
40
30

20
0/

0

012345678910

6. Pemute ypasHeHue 5x% — 9x + 4 =0. Eciu ypaBHeHMe uMeeT 6onee
OZTHOT'O KOPH#, B OTBETE 3alUIINTe MeHbIINH 13 KOpHell.

7. ToBap Ha pacnpogaxe yneHwIH Ha 20 %, IIpu 3TOM OH CTaJl CTOUTh
940 py6seti. CKONTBKO py0JIeil CTOWI TOBAp A0 PACIPOAAKU?

8. Ha guarpaMme IipeZicTaB/leHbl ceMb KPYITHENIINX II0 IUIOLIAAU Tep-
puTopuu (B MIH KM2) CTpaH MUpa.

18 171
16
14 -
12
10,0
10 4 9,6 9,5 8,5 77
8,
6,
4,
2,
0
&ﬁ &v & & ,@ «xs‘
T &
<R

Kakue 13 ciefyromux yTBep:KJeHU BepHbI?

1) Tlo mowasy TEPpUTOPUHU BTOPOE MeCTO B MUpe 3aHuMaeT Kuraii.

2) TlnomazsL TeppUTOPUM ABCTPaTUK COCTaBACT 7,7 MIH KM2.

3) Ilmomazae TeppuTtopun Kuras Gombline mwiomaay tepputopun Kana-
JBL.

4) Ilnomazns Tepputopuu CIIA 6osblie omany Teppuropuu bpasu-
nuy Ha 1 MIIH kM2,

3anuimuTe HoMepa BEIOpaHHBIX YTBEPXKAEHUI B IOPsIKE BO3PACTAHUSA

6e3 Hpo6e11013, 3allAThIX 1 JPYTUX AOIIOTHUTE/IbHBIX CUMBOJIOB.
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9. B pribX03e pasBOAAT CTepJsifb, CEBPIOTY U OceTpa. V3BeCTHO, 4TO
cTepyAAyu Ha 75 % MeHbllle, YeM CeBpIOrd, a ceBproru Ha 20 % MeHblie,
yeM oceTpa. HaliziuTe BeposATHOCTh TOT'0, YTO CJIy4aliHO yBU/JEHHAasd B BO-
Z0éMe PEIOX03a phI6a OKAXKETCS CTEPIIAAbBIO.

10. YcTaHOBUTE COOTBETCTBUE MEXKAY rpadmkamMu GyHKIUA u GopMy-
JlaMH, KOTOpBI€ UX 3a/ai0T.

TPAGUKU
Yy y y
1t 1\ 110 1
A) 0 1 x B) j x B) 0 1 X
®OPMYJIbI
1)y=g 2) y=-2x+4 3) y = —2x?

B Tabnuiie Tog KakJ0i OYKBOM yKaXXKUTe COOTBETCTBYIOIINI HOMEP.
A b B

11. BeimwucaHbl IIEPBbI€ HECKOJ/IBKO YWIEHOB FEOMETqueCKOﬁ IIpOrpecCcru:

0,5; 2; 8; ...

Haiigute cyMMy MEpPBBIX IIECTH €€ WIEHOB.

12. HaiinuTe 3HayeHre BhIpaXKEHUS M'(i—l) o I/Ia—3i
- Hana p 4ab -\ 4b g ) TPHA=973,

3
b=4-.
413
13. Ilepuog KonebGaHUsA MaTeMaTUYeCKOTO MaaTHUKA T (B CeKyHZaX)
MOKHO TIPUOIKEHHO BHIYUCIUTH 0 popMmysie

T =241,

rae | —amuHa HUTH (B MeTpax). Ilomb3yschk 3ToH ¢GopMyol, HaWauTe
JUTUHY HUTW MasTHUKA, MEPUOA KojaebGaHWM KOTOPOTO COCTaBJSET 5 ce-
kyHz. OTBeT faiiTe B MeTpax.
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14. YkaxuTe pellleHHe HepaBeHcTBa 81x2 < 16.

o % o
1) 4 3 _4 4
9 9 9
A 10000 §L0L000
2) 4 49 _1 4
9 9 9
15. PemuTe HepaBeHCTBO —10 =0.

(x—3)2-5
16. VMmeroTcd ABa cocyza, cofepxamiye 22 K 1 18 Kr pacTBopa KucJjo-
THI pa3JINYHOM KOoHIleHTpauuu. Ecau ux cMemars, TO MOMYIUTCH pacTBop,
coiepxamuii 32 % kucaoThl. Eciy jke cMellaTh paBHble Macchl 9THUX pac-
TBOPOB, TO MOJYYEHHBIH pacTBop 6yzeT coaepxaTh 30 % KucaoThl. CKOIb-
KO KWJIOTPaMMOB KHCJIOTBI COAEPXKUTCA B IIEPBOM cOCyze?
17. TocTpotite rpaduk GyHKIUH

_ 1,5|x|-1

T x| —1,5x2"

OmpeziennTe, IPU KaKUX 3HaUYeHUAX k mpsAMas y =kx He uMeeT ¢ rpadu-
KOM OOIIUX TOYEK.
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3aganue 1

ITodzomosumenvhsle 3adauu. 1. 10,1. 2. 1,6. 3. 70,29. 4. 12. 5. 1,16.
6. —0,1. 7. 1,8. 8. 3,3. 9. 93,8. 10. —69,5.

3auémuste 3adauu. 1. 0,5. 2. —2. 3. 0,8. 4. —30. 5. 28080.

6. 30400. 7. 264. 8. 1,75. 9. —8,75. 10. —2.

3azaHue 2

IloozomosumenwHble 3adauu. 1. 2. 2. 1. 3. 4. 4. 2. 5. 3. 6. 3. 7. 3.
8. 4. 9. 3. 10. 1.

3auémubte 3adauu. 1. 1. 2. 4. 3. 4. 4. 3. 5. 2. 6. 2. 7. 4. 8. 4.
9. 4. 10. 1.

3azanue 3

IloozomosumenwHble 3adauu. 1. 4. 2. 3. 3. 4. 4. 3. 5. 2. 6. 3. 7. 1.
8. 3. 9. 1. 10. 3.

3auémubte 3adauu. 1. 3. 2. 2. 3. 1. 4. 3. 5. 1. 6. 4. 7. 4. 8. 3.
9. 2. 10. 3.

3azaHue 4

TIloozomosumenwHble 3adauu. 1. 64. 2. 6. 3. 5. 4. 48. 5. 2. 6. —27.
7. 3. 8. 240. 9. 78. 10. 10.

3auémmbte 3a0auu. 1. 36. 2. 16. 3. 49. 4. 24. 5. 9. 6. —10. 7. 2.
8. 330. 9. 100. 10. 16.

3agaHue 5

IModzomosumenvHble 3adaqu. 1. 30. 2. 11. 3. 9. 4. 580. 5. 1. 6. 0,2.
7. 0,4. 8. 0,4. 9. 28. 10. 2.

3auémuste 3adauu. 1. —10. 2. 23. 3. 15. 4. 660. 5. 0. 6. 0,6.

7. 0,2. 8. 0,6. 9. 22. 10. 7.

3agaHue 6

IModzomosumenvHsble 3adauu. 1. —0,1. 2. —5. 3. —10,6. 4. 4. 5. —10.
6. —2. 7. —6. 8. 3. 9. 0,5. 10. —3,5.

3auémmusbte 3adauu. 1. —0,9. 2. —0,7. 3. —58. 4. 5. 5. —16. 6. 10.
7.5 8.2 9.02. 10. —0,6.

3azaHue 7

IModzomosumenvHble 3adauu. 1. 78. 2. 18. 3. 48. 4. 55. 5. 79,2.
6. 1665. 7. 10. 8. 15. 9. 1980. 10. 800.

3auémmusbte 3a0auu. 1. 105. 2. 35. 3. 41. 4. 78. 5. 78,4. 6. 1547.
7. 15. 8. 37. 9. 1320. 10. 1400.



214 OTBeTH

3azanue 8

ITodzomosumenvhbte 3adauu. 1. 1. 2. 4. 3. 4. 4. 34. 5. 23. 6. 3.
7. 14. 8. —6. 9. 3. 10. 34.

3auémubte 3adauu. 1. 1. 2. 4. 3. 2. 4. 23. 5. 24. 6. 2. 7. 23.
8. —14. 9. 10. 10. 13.

3azauue 9

IModzomosumenvHsble 3adauu. 1. 0,25. 2. 0,86. 3. 0,55. 4. 0,7. 5. 0,15.
6. 0,98. 7. 0,55. 8. 0,45. 9. 0,25. 10. 0,12.

3auémmusbte 3adauu. 1. 0,92. 2. 0,84. 3. 0,72. 4. 0,75. 5. 0,25.

6. 0,925. 7. 0,65. 8. 0,35. 9. 0,56. 10. 0,14.

3azanue 10

TToozomosumenwHble 3adavu. 1. A2; B1; B3. 2. A2;B53;Bl. 3. Al; BE3; B2.
4. Al;B2;B3. 5. A3;B2;B1. 6. A2;B1;B3. 7. A3;B1;B2. 8. 5.

9. A3;Bb1;B2. 10. Al;B3; B2.

3auémmnle 3a0auu. 1. A3; B2; B1. 2. A2;B1;B3. 3. A3;B1; B2.

4. Al;B2;B3. 5. A3;B1;B2. 6. A2;B1;B3. 7. Al;B3;B2. 8. —12.
9. A3;Bb2; Bl. 10. A3;b2; Bl.

3aganue 11

IModzomosumenvHble 3adauu. 1. —40,8. 2. —4. 3. —1,5. 4. —25,2.

5. =22. 6. 0,16. 7. —15. 8. —192. 9. —615. 10. —1562.
3auémuste 3adavu. 1. —11. 2. —1,9. 3. 23. 4. 29. 5. —6. 6. —71,68.
7. —54. 8. —128. 9. —-1094. 10. —511,5.

3azanue 12

IodzomosumenvHsble 3adauu. 1. 15. 2. —1218. 3. —-3,6. 4. —6. 5. 0,6.
6. 1,4. 7. 7,4. 8. 39,5. 9. 3,5. 10. 30.

3auémmuste 3adauu. 1. 10. 2. 452. 3. —-2,5. 4. —0,4. 5. 0,75. 6. 1,5.
7. —0,6. 8. 2,4. 9. —1,5. 10. 36.

3azanue 13

TIloozomosumenwHble 3adavu. 1. 3. 2. 7. 3. 26500. 4. 14. 5. —25.
6. 5. 7. —=5. 8. 3. 9. 6. 10. 9.

3auémmbte 3a0avu. 1. 12. 2. 18. 3. 88000. 4. 95. 5. —30. 6. 15.
7. —20. 8. 8. 9. 7. 10. 11.

3azanue 14

TIloozomosumenwHble 3adauu. 1. 1. 2. 2. 3. 2. 4. 3. 5. 1. 6. 1. 7. 2.
8. 3. 9. 1. 10. 3.

3auémusbte 3adavu. 1. 2. 2. 1. 3. 3. 4. 1. 5. 3. 6. 1. 7. 3. 8. 2.
9. 1. 10. 4.
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3azanue 21

ITodzomosumenvhsbie 3adauu. 1. 8. 2. {—3;-2;3}. 3. {-5;2}. 4. {%,%}
5. {—1}. 6. {—4}. 7. (1;2);(-1;2). 8. (2;1); (2;-1). 9. (3;3-}-\/3).
10. (4—v6;4++6).
3auémmubte 3adauu. 1. 7. 2. {
5. {—2}. 6. {-2}. 7. (153
10. (5-+v2;5+V2).

-3;-2;2}. 3. {-5;3}. 4. {0,8;1,5}.
); (—1;3). 8. (2;3);(2;-3). 9. (5;5++7).

3azanue 22

TIToozomosumenwHble 3adauu. 1. 450 m. 2. 80 km/4. 3. 15 xkM/4.

4. 21 xkm/4. 5. 16 km/4. 6. 11 xMm/4. 7. 56 km/4. 8. 201. 9. 135 kr.
10. 18,6 kr.

3auémmbte 3a0auu. 1. 400 m. 2. 96 km/4. 3. 14 xkm/4. 4. 16 Km/u.

5. 25km/4. 6. 12xkm/4. 7. 61,5xkm/4. 8. 1471. 9. 161 kr.
10. 23,1 kr.

3azaHue 23
TToozomosumenbHble 3adayul.
1. —1,5;0. 2. —0,25;6,25. 3. —5;—-4;4.
Yy / Yy 31/
) 3// // ol 1 | x
0 X
\
\l4
0[™1 X N
/ \
/ \
Y / \ Y |
/
—+1
. \ /
4. 0;1. ol 1 p > 5. 4. \ . /
—10| 1 2 X
I [
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Y
[
/ 7. {0}U[4; +).
\ l y
-6
0| 1x
6. —2,25;0.
\ / \
\ / J )
—-10| 1
8. 0,36. 9. —1;0;2.
Y Y
\\ 1
— -1 0 1
s —1
s — v/
I
|
10. —1;1.
Y \
\
1 ~— —
1=6_| +——TT1]0[ 1 6 | x
T \ \
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3auémmble 3a0aul.
1. —3,5;1,5. 2. —4;9, y 3. —2,5;,—-2:2.
Y Y
/ 1
/N \ ol 1 | x
ol/ 1\ 3
ARBIA \
\ / \
/ \ i
1 I
0 X
\ ,
4. 2;3 5. 4. 6. —0,25;0.
y >z | A
\ / \
/ \/ \/
i /
of 12 ! 1 5
r 0 } .") X ol 1 X
|
7. {0}U[9; +). 8. 1,96. y
y \\
I\
/1 1
/1 i
—_ 0 g‘t x
\
: \
—-10| 1
i \ |




218 OTBeTH

=
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9. —16;0;16. 10. —1;1.
y
e
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JuarHoctudeckas pabora 1
1. —2,3. 2. 27. 9
5] Lo=1:=. \
3. 4. 4. 27. 17 L 16
5. 0,5. 6. —2,5.
7. 990. 8. 3.
9. 0,96. 10. A3; B2;B1.

11. —4725. 12. 9,5.
13. —-121. 14. 2.

15. —3. 16. 23 km/u.

JuarHoctudeckas pa6ora 2

iy

1. 1,2. 2. 2. 17. 0; 1.

3. 3. 4. 36.

5. 1. 6. 3. /
7. 408. 8. 2.

9. 0,1. 10. A2;B1; B3. / -7
11. 5. 12. 5.2.

13. 75. 14. 1.

15. —6. 16. 99 KMm/u.
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=0 g U1 W =
- e ST

15.
16.

Y Ng W=

11.

14
15

4,5. 2. 2.
2. 4. 169.
0,4. 6. 6.
21. 8. 34.
0,35.
. 256. 12. 4,9.
—-50. 14. 2.
(%0); a;-n.
15.

3,2, 2. 2.

4. 4. 480.

1. 6. 8.

240. 8. 10.
0,81.

. A3; B2; B1.

. —726. 12. 0,3.
. 2. 14. 1.

. (2,24 V3).

6 K.

=5. 2. 4.
2. 4. 14.
1. 6. —0,8.
650. 8. 23.
0,25.
1295.
10. 13. 9.

. 4.
. (2-v3;2+V3).
16.

2 KT.

10. Al; B2.

JuarHoctuyeckas pabora 3

17. {0}U[4; +).

~—
I

1x

Jmarsoctudyeckas pabora 4

17. —4; 3.

JluarHocTh4eckas pabora 5

17. —

10. Al; B3; B2.

=

W= — <

[=)

-
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JuarHoctudeckas pabora 6

1. —23,6. 2. 2866. 3. 4. 17. 4. |\ Y
4. 175. 5. 9. 6. 1,4.
7. 2180. 8. 2. 9. 0,16.
10. A1; B3; B2. 11. —847. \ /
12. —0,18. 13. 65. 14. 4. \L LN
15. (8;8++/3). 16. 104 xm.
-2 o] 1
Juarnoctudeckasi pa6ora 7
1. 19200. 2. 3. 3. 2. 17. 0,5. Y
4. 6. 5. 800000. 6. 2. 1
7. 75. 8. 2. 4
9. 0,7. 10. A2; B1; B3. 0| 1
11. —6. 12. 12,2.
13. 205. 14. 2.
15. (4;1); (4;—1). 16. 252«kr.
JuarHoctudeckas pabora 8
1. 198. 2. 3. 3.1 J
4. 05. 5. 08. 6. —9. 17. 2,5 -2 2. |
7. 80. 8. 23. =2 |0 x
9. 0,86. 10. A3; B1; B2.
11. 0,1. 12. 4,6.
13. 2. 14. 1. / \
15. (-6—+/3;-6++/3).
16. 15,6 kr. ?‘T
JluarHocTu4eckas pabora 9
y
1. 1,25. 2. 1. 3. 4.
4.3 5 11 6. 5. 17. U9 +). A
7. 400. 8. 34. /TN
9. 0,75. 10. Al; B2; B3. \
11. 46. 12. 2.6.
13. 104. 14. 3. \ /
7
15. (1;2); (5;0). /
16. 30 xM/u. +
-5 ol 1x
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2. 2. 2.

2. 4. 28.
0,6. 6. —22.
7. 88. 8. 2.

9. 0,96.
11. 5. 12. —-0,5.
13. 54500.
15. (1;1); (—1;1).
16. 15 xkm/4.

o w =

8910. 2. 2.
3. 4. 0,25.
1,5. 6. —0,5.
1200. 8. 3.
. 0,88.
11. —-12,8.
13. —148.
15. -3.

Y Ng W=

14. 2.

1. 17,5. 2. 3.
3. 3. 4. 12.

5. 0,8. 6. —11.
7.13392. 8. 2.
9. 0,1.
11. —9.
13. 85.
15. -3.
16. 85,1 xm/4.

12. 11,5.
14. 3.

10. Al; B3; B2.

14. 4.

10. A2; bB1; B3. —
12. 40,5.

16. 19 xm/4.

10. Al; B3; B2.

JuarHoctuyeckas pabora 10

17. —1; 1.

—

=

JuarHoctudeckas pa6ora 11

17. 1. 2 \

’16°

E)
(=]

~—L

JuarHoctuyeckas pa6ora 12

17. 0;0,25.

L |
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3,75. 2. 2.

3. 4. 24.

0,6. 6. 4.

24. 8. 23.
0,45. 10. A2; Bl1.
—384. 12. 2,5.
—65. 14. 2.
(3:0); 52
18.

VNo W=

11.
13.

15.
16.

136,5. 2. 3.
2. 4. 294.
9. 6. —5.
390. 8. 15.
0,91.
11. —441. 12. 1,5.
13. 2. 14. 4.

15. (4;4+6).
16. 44 xr.

ONo W=

1. —-1,3. 2. 3.

3. 3. 4. 3.

5. 2. 6. 1,25.

7. 1175. 8. 24.

9. 0,1.

. Al; B3; B2.

. 682,5. 12. 20.
. 6,25. 14. 3.
(3—+5;3+V5).
. 11 kr.

10. A2; B1; B3.

JuarHoctudeckas pabora 13

17. {0} U[1; +).

=

Juarsocrudeckad pa6ora 14

17. 5;5,2.

=

JluarHocTu4eckad pabora 15

17. —2,25;0; 2,25.

4 — = win




Cozepxanue

[IPEAMCIIOBHE . . . . . o vt ittt e e e e e e 3
BaZlaHue 1. . . . . . e e e e e 5
[TOATOTOBUTENBHBIE 3AZAUM - -« « « v v e v v e e e e e e e e e e e e e e e e e e

BAUETHBIE 3AJAUM . + + v v v v o e e e e et e e e e e e e e e e e e e e e e 10
BATAHUE 2. . . . o i ot e e e e e e e e e e e e e 11
ITOATOTOBUTEIBHBIE 3AZAUI .« « « « o o v v v e e e e e e e e e e e e e e e e e e s 13
ST ke (<3 025 (SIRcT: 1 €= L 1 % (X 16
BAZAHME 3. . . . o ot i e e e e e e e e 19
TTOATOTOBUTEIBHBIE BATAUM « « « « o v v e e e e e e e e e e e e e e e e e e e e e s 21
BAUETHBIE 3AJAUM . + + v v v v o e e ettt e e e e e e e e e e e e e e e 23
BaZAHUE 4. . . . . o e e e e e e e e e 25
[TOATOTOBUTENMBHBIE 3AZAUM .« « & ¢ v v v v o e e e e e e e e e e e e e et e e 29
BAUETHBIE 3AJAUM . + + v v v v e e e e e et e e e e e e e e e e e e e e e e 30
BaaHME 5. . . . . .. e e e e e e 31
[TOATOTOBUTENBHBIE 3AZAUM . « « « v v e o v e e e e e e e e e e e e e e e e e e 36
BAYETHBIE BAZAUM . + + « v v v e v e e et e e e e e e e e e e e e e 41
BAZTAHHME 6. . . . . . ot e e e e e e e e e 46
[TOATOTOBUTENMBHBIE 3AZAUM &« « + v v v v v o e e e e e e e e e et e e e e e e 49
BAUETHBIE 3AJAUM . + + « v v v o et e e e e e e e e e e e e e e e e e e e e 50
BaTAHUE 7 . . . . o o o i e e e e e e e e e e e e e e 51
ITOATOTOBUTEIBHBIE 3ATAUM « « « « o v v e e e e e e e e e e e e e e e e e e e e e s 55
BAUETHBIE 3AJAUM . « + « v v v o e e e e e e e e e e e e e e e e e e e e e 56
BaZlaHUE 8. . . . . . e e e e e e 57
[TOATOTOBUTENBHBIE 3AZAUM . « « « v v e o v e e e e e e e e e e e e e e e e 60
BAUETHBIE 3AJAUM . « « « « v v o e e e e e e e e e e e e e e e e e e e e e 65
BaZAHUE 9. . . . . . e e e e e 70
[TOATOTOBUTENBHBIE 3AZAUM .« « & ¢ v v v v o e e e e e e e e e e e e e et e e e 72
BAUETHBIE BAZAUM . + « « v v v v v e e e et e e e e e e e e e e e e e e 74
Bagaaue 10 . . . . . . L e e e e e 76
TTOATOTOBUTEMBHBIE BAZAUM « « & « o v v e e e e e e e e e e e e e e e e e e e e s 86
BAUETHBIE 3AJAUM . « « « v v v o e e e e e e e e e e e e e e e e e e e e e 91
Bagaame 11 . . . . . . . . e 96

I[TOATOTOBUTEBHBIE 3AZAUI .« « « « o o v v v e e e e e e e e e e e e e e e e e e s 102



224 CozeprkaHue

BAUETHBIE 3AJAUM . + + + v v v v v et e e e e e e e e e e e e e e e e e e e e 103
3agaHue 12 . . . . .. e e e e e e 104
TTOATOTOBUTEIBHBIE 3AZAUM « « « « « o v o v e e e e e e e e e et e e e e e e a s 106
BAUETHBIE 3AZAUM . + « 2 v v v v e e e et e e e e e e e e e e e e e e e e 108
BagaHue 13 . . . . .. e 110
ITOATOTOBUTEBHBIE 3AZAUI .« « « « « o v v v e e e e e e e e e e e e e e e e e e 112
BAUETHBIE BAZAUM . + + 2 v v v v e e e e e e e e e e e e e e e e e e e e e 114
3agaHue 14 . . . . .. e e e e e e 116
ITOATOTOBUTEIBHBIE BATAUM « « « « « v v o e e e e e e e e e e et e e e e e e e 125
BAUETHBIE BAZAUM . + « « v v v v e e e e e e e e e e e e e e e e e e e e 127
3aaHme 21 . . . . .. e e e e e e e 129
I[TOATOTOBUTEBHBIE 3AZAUI .« « « « « o o v v e e e e e e e e e e e e e e e e e e 136
BAUETHBIE BAZAUM . + + 2 v v v v e e e e e e e e e e e e e e e e e e e 137
BATAHUE 22 . . . . o o ot e e e e e e e e e e e e e e e e e e e 138
[TOATOTOBUTENBHBIE 3AZAUK .« « « « « v v v v e e e e e e e e e e e e e e e e e e 148
BAUETHBIE 3AJAUM . « « « v v v o e e e e e e e e e e e e e e e e e e e e e 150
BaZIAHME 23 . . . . . e e e e e e e e e e e e e e 152
ITOATOTOBUTEMBHBIE BAZAUM « « « « o v v o v e e e e e e e e e et e e e e e e e e a s 155
BAUETHBIE BAZAUM  « + « « v v v v e e e e et e e e e e e e e e e e e e e e 157
Jluargoctudeckas pabotal . ... ... 159
JIMaTHOCTUYECKAST PAOGOTA 2 .« o v o v v v e e et e e e e e e et e e e e e e 162
JIMaTHOCTAYECKAST PAGOTA 3 . . o v o v v v e e e e e e e e et e e e e e 165
JMarHOCTUYECKAA PA00TA 4 . . . . o vttt et e ettt e e e e e 169
JlMarHoCTUYecKas paboTas . . . . . ..o oot 173
JIMarHOCTUYECKAA PAb0TA 6 . . . . v v v vt ittt et e e e e e e 177
JIMarHOCTUYECKAA PA00TA 7 . . . o v v v it e ettt et e e e e e e 181
JlmarHOCTHYeCKas paboTa 8 . . . . . . . .ottt 185
JIMarHOCTUYeCcKasa paboTa 9 . . . . . . ..o i ittt 188
Juargoctudeckas paboTall. . . . .. ... 191
JlnarHoctdeckas paboTall . . . . . . . ... 194
JlnarHocTUYecKas paboTa 2. . . . . o oottt e 197
JlnarHocTdeckas paboTal3. . . . . . . ... 201
Juar"octudeckas pabotald. . . . .. ..o 205
Jlnargoctudeckas paboTalS. . ... ..o 209

(0 =15 1 2 (O 213



