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®onp oueHouHbIX cpeacts no aucuurinHe b/1.03 Maremartuka nporpamMmbl
MOJTOTOBKM CIELMAIMCTOB CPEIHETO 3BeHa Mo cnennanbHoctnS4.02.01 Au3aiin
(mo oTpacyasiM) pazpaboTaH Ha OCHOBE paboyeit mporpaMmMbl JUCHUTUIAHBI.



1. O0urue mo10KeHUst

®onp oneHouHbIx cpenactB (POC) npeaHazHAueH I KOHTPOJISI U OIEHKHU
o0pa3oBaTEIbHBIX  JOCTHKEHHUHM  OOyYalomMXCsl, OCBOMBIIMX  IIPOTrpaMMy
aucruinael bJ1.03 MaTtemaTuka.

®OC BKIIOYAET OICHOYHBIE MAaTEpPHAIBI I TMPOBEACHUS TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOUYHOM aTTECTAINH.

®OC pa3paboTaH Ha OCHOBaHUH:

— IpOrpaMMbl  TOATOTOBKHA  CIICIIMAJIUCTOB  CPEIHET0  3BEHAa  II0
crienanbHOCTH 54.02.01 Aun3aiin (mo orpacjasim);

— paboueii mporpammel yueOHoM qucruinabl bJ1.03 Matematuka.

®OC BrIIOYAET CIACAYIONIME BUIBI  OIEHOYHBIX CPEICTB: TEMBI
WHIUBUYAIbHBIX ~ MPOEKTOB, BOIPOCHl  JIII  YCTHBIX  OTBETOB,  TECTHI,
MaTeMaTU4YeCKUe JUKTaHThl, IPOBEPOYHBIE pabOTHI, KOHTPOJbHBIE PAOOTHI,
OWJIETHI K DK3aMEHY.

2. Iloka3zaresn OLCHKMU PE3YyJIbTAaTOB 0CBOCHUA NUCHUIIJIUHBI, (l)OpMLI u
METOAbI KOHTPOJIA U OCHKH

DopMBbI M1 METOAbI
KOHTPOJISI U OLIEHKH
pe3yJbTaTOB 00yUYeHM sl

Pe3yabTarhl Pa3znen/Tema
OCBOEHHS

1 2 3

MeTaHpeHMeTHLIe PE3YJIbTATBI 0OCBOCHUS

YcTHBIM onpoc,
MaTEeMaTUYECKUE TUKTAHTHI,
TECTHI,
MPOBEPOYHBIC PAOOTHI,
KOHTPOJIbHBIE pabOTHI,

MP 1-23 Temsbr 1-33

9K3aMEH
IIpeaMeTHBIE pe3yabTAThI 0CBOEHHS
[1P6-1 Temsr 1-33
[1P6-2 Temnl 2, 19, 20
I1P6-3 Temnl 1, 3,4, 19, 20, 21, 24 YcrHblit o1poc,
11P6-4 Temsr 22, 23 MaTE€MaTU4YCCKHE JTUKTAHTHI,
[1P6-5 TeMmbl 2, 3, 19, 20, 21, 24 TECTHI,
[1P6-6 Tewmsnl 1, 5, 24, 25 IPOBEPOYHbBIC PAOOTEHI,
I1P6-7 Temer 12, 29, 30 KOHTPOJIbHBIE PabOTBHI,
[IP6-8 Temnr 13, 14, 15, 16,17, 18, 31, SK3AMEH
32, 33
I1P6-9 Temn1 6, 7, 8, 9
ITP6-10 Temnr 6, 7, 10, 11, 26, 27




I1P6-11 Tema 27
I1P6-12 Temn1 9, 10, 11, 26, 27
I1P6-13 Tema 28
I1P6-14 Tewmml 5, 22, 23, 24




3. TeMbl HHAUBUIYAJBHBIX MPOEKTOB
. OyHKIMS Y = COSX M OKPYKAOIIMKA HAC MUP.

. OYHKITIUU U UX TpapuKH.

. [Ipon3BoiHast B 5KOHOMHUKE.

. TpuronomeTpuueckas GyHKIms Y =SIiNX.

. [IpenpicTOpHss MaTEMAaTUYECKOTO aHAJIN3A.

. Hucao «e» u ero TamHsbI.

. MareMatuka B quTeparype.

. 'eomeTpudeckue GopMbl B UCKYCCTBE.

9. ITpunoxxeHue ONpeeICHHOT0 HHTErpaia B SJKOHOMUKE.
10. Pa3BuTHE TPUTOHOMETPUM KAK HAYKH.

11. ®yHKIMYU B )KU3HU YEJIOBEKA.

12. Marematuka B apxuTekTtype. CUMMETpHUS U TapMOHHUS OKPYKAIOIIETO

0NN AN

MUpa.

13. Tlpupona u uCTOpUS MHUMBIX YHUCET.

14. TpuronomeTpusi BOKPYT Hac.

15. ®okychl U Kypbe3bl MATEMATHUKHU.

16. Codusmbl 1 mapagoKCchl B MaTeMaTHKE.

17. Kpacora maTeMaTHKH.

18. MaTemaTudyeckrue METO/IbI B IPaBe.

19. MatpuuHas anreOpa B SJKOHOMHKE.

20. ®pakTanbl: reOMETPUs KPACOTBHI.

21. KpenutHas maTeMaTHKa.

22. 3araaku JeHTH Mebunyca.

23. Opuramu — reoMeTpusi OyMa>KHOTO JIUCTA.

24. BeposITHOCTb BBIUTPBIIIIA B JIOTEPESX.

25. I'pammatrueckie HOPMBI COBPEMEHHOTO PYCCKOTO $3bIKa Ha YpOKax
MaTEeMaTUKH.

26. HenpepoiBHBIE 1pO0U.

27. IlpuMeHeHnEe CII0KHBIX TTPOLIEHTOB B SKOHOMUYECKUX pacueTax.

28. IlapannenbHOe TPOSKTUPOBAHUE.

29. CpenHuie 3HaYCHUS ¥ UX IPUMEHEHUE B CTATUCTHUKE.

30. BexTopHoe 3a7aHue NpsIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

31. CnoxkeHre rapMOHHYECKUX KOJICOaHMA.

32. I'paduueckoe perieHne ypaBHEHU U HEPABEHCTB.

33. [IpaBuibHBIEC U TTOTYITPABUILHBIE MHOTOTPAaHHUKH.

34. Konnyeckue cedeHus M UX MPUMEHEHNE B TEXHUKE.

35. Ionstne nuddepeHImana u ero MPUIOKEHU.

36. CxeMbl MOBTOPHBIX UCTIBITaHNA bepHyn.
37. UccnenoBanue ypaBHEHUN U HEPABEHCTB C MTAPAMETPOM.



4. OneHOYHbIe MATEePHAJIbI
4.1. ®oHJ OLIEHOYHBIX CPEACTB JJI BXOJHOT0 KOHTPOJISI

3aianue: BBINOJIHEHUE BXOJHOTO KOHTPOJIA.

IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, I1P6-1, T1P6-2, I1P6-3, I1P6-

6, [1P6-8, ITP6-12.
TexcT 3apanns:
BxoaHo# KOHTPOJIb
NHcTpyKuus: BHINOIHUTD JJAHHBIC 3aaHUS.
Bapuanr 1

1. Halinute 3Ha4€HNE BBIPAKEHUS: [% + 2%) -25,6.

2. IlpuzepaMu ropoACKOi OJMMIINAJABI IO MaTeMaTHKE cTajo 36 YYEHHUKOB,
410 cocTaBuio 18% oT uncna ydacTHHKOB. CKOJBKO 4YEJIOBEK Y4YacTBOBAJIO B
oyuMIIane?

3. YV 6a0ymku 20 yamek: 4 ¢ KpaCHbBIMH I[BETaMH, OCTAJIbHBIE C CUHUMHU.
baOymika HanuBaeT yail B CIly4ailHO BbIOpaHHYyIO vamiky. Haliute BeposTHOCTh
TOTO, 4TO 3TO OYJET Yallka C CHHUMH LIBETaMHU.

()

4. Halinure 3Ha4eHUE BBIPAKECHUSA: :
2—15 . 22

5. Haiigute 3Haue€HUE BBIPAKECHUS: (\/ﬁ + 2)2 — 4\/ﬁ .

6. Pemnre ypaBHeHue: X?H' +1= g :
7. Pemiite HEPaBEHCTBO: ax-12 >0.

X—6
2X+Yy=1,
5x+2y =0.

9. OcHoBaHus paBHOOeApeHHOUN Tpameuuu paBHbl 14 u 20, a mepumerp

8. Pemure cucrteMy ypaBHEHUI: {

paBeH 44. Halinute miomaab Tpanenuu.

Bapuanr 2

1. Haiinure 3HaueHUEe BbIPAKEHUS: (—2% — 2%) -5,6.

2. B nHauane yuyeb6HOro roga B kosemke Obuto 700 oOywarommxcs, a K
KOHIly yuyeOHoro rojga ux craio 903. Ha ckoibkO NpPOLEHTOB YBEIMYUIIOCH
KOJIMYECTBO 00yYaronuxcs?



3. Ha tapenke nexxat oguHaKOBbIE Ha BUJ MUPOKKU: 4 C MSICOM, 5 C PHCOM U
21 c moBuasIoM. AHIpel HayraJl BRIOUpaeT OJIMH MUPOKOK. Halaure BeposiTHOCTh
TOTO, YTO OH OKaXKETCS C IIOBUJIJIOM.

24 . 2—16
()"

5. Haiinute 3HaueHHE BBIPAKCHUS: (\/g + 9)2 ~1845.

4. HaiiauTe 3HaYE€HHUE BBIPAKCHHUS:

6. Pemmre ypaBHeHue: 1+§ = X—+9
X—6

7. Peminte HEpaBEHCTBO: > <0.
X —

X+9y =71,

8. Pemure cucrteMy ypaBHEHUI:
3X+2y=-5.

9. OcHoBaHus paBHOOEApPEHHOW Tpamenmuu paBHBl 12 u 24, a mepumerp
paBeH 56. Halinute momaas Tpaneuu.

Bapuant 3

1. Halinute 3Ha4eHHE BBIPAKECHUS: (Z + SEJ 4.5,

2. Ha mepByto cMmeHy B JieTHUI jJarepb ObUI0 BblieneHo 188 myreBok. Ha
BTOPYIO CMeHY — Ha 25% Ooubiiie. CKOJIBKO MyTEBOK OBLJIO BBIJCICHO Ha BTOPYIO
CMEHY?

3. B kopobOke 14 makeTWKOB C YEpHBIM 4YaeM U 6 MAKETUKOB C 3€JIEHBIM
yaeM. [laBen Hayraj BBIHUMAaET OJUH MakeTuK. KakoBa BEpOSTHOCTH TOTO, YTO ITO
MAKETHK C 3€JICHBIM Yaem?

4. Halinure 3HaUeHUE BBIPAKEHUSA:

3718 . 3
2
5. Hainure 3HaueHME BBIPAXKEHUS: (\/E — 2) + 4\/E :
6. Pemnre ypaBHeHue: ox+8 +5= 5?)( :
X—8
7. Pemute HEpaBEHCTRO: 3 >0.
—X
X+ Yy =06,
8. Pemnre cucteMy ypaBHEHUN:
5x—-2y =9



9. OcHoBanusa paBHOOeApeHHOW Tpameuuu paBHbl 14 u 54, a mepumerp
paBeH 126. Halinute momaas Tpaneinuu.

1. Haingure 3Ha4YeHUE BBIPAKECHU: (72 -3, 5) +—

Bapuanr 4

1
20

2. B cBs3u ¢ PEMOHTOM CCKTOpPa CTAaAWOHa 06HICC KOJIM4YCCTBO MCCT Ha

cTaguoHe yMeHbImiIoch Ha 17%, m ux cramo 249. Ckoiabko MecT ObUIO Ha

CTaJMOHE A0 PEMOHTA?

3. Ha »k3amene 25 OwuneroB, Cepreii He Belyums 3 u3 Hux. Haiigute

BePOHTHOCTB TOTO, 4YTO eMy IIOoImaaAcTCsA BLIyHeHHBIﬁ 6I/IHeT.
3—3 . 3—10

4. HalinuTe 3HaU€HUE BBIPAKEHUSA:

&

5. HalimuTe 3HaueHNE BBIPAKCHUS: (\/§ + 8)2 —16\/§ .

6. Pemute ypaBHenue: 6 +g =

7. Pemute HEpAaBEHCTBO:

8. Pemnre cucteMy ypaBHEHUN: {

X+3

6X—6
X—5

>0.

X+y=17,
ox—7y=11.

9. OcHoBaHus paBHOOEAPEHHOUN Tpameuuu paBHbl 17 u 23, a mepumerp
paseH 50. Halinute momanb Tpanemuu.

OTBeThI BXO/IHOT'0 KOHTPOJIsA

No
S — Bapuanr 1 Bapuanr 2 | Bapuanr 3 Bapuanr 4
1 80 -24,32 20,75 82
2 200 29 235 300
3 0.8 0,7 0,3 0,88
4 2 4 9 27
. 21 86 19 67
6 Xx=3 X=5 X=—6,75 X—_18
7 x e (—o0;3]U(6; +) | xe(2;3] xe[2;3) | xe(-0;2]U(5; +)
8 (-2:5) (-32) (3:3) (5:2)
9 68 144 5344,5 80




Kpurepuu ouenkmu:

OneHka «OTJMYHO» — €ciIM OOydYarolMMCs MPaBUIbHO BBINOJHUT 9
3aJlaHU.

OneHka «XOpomo» — ecid OOy4aroUUiiCsl MPaBWJIBHO BBIIIOJHUI 8-5
3a1aHUM.

OueHka «yAOBJETBOPUTENBbHO» — €CIU OOy4arlluics NpaBUIbHO
BBINOJHII 4—3 3a/1aHUA.

Bpems BbinosiHeHus1: 45 MUH.



4.2. ®oH OLIEHOYHBIX CPEACTB /JIsl TEKYIIEro KOHTPOJIA
3aganme 1: BONpoCHI [UIsl YCTHOTO OMpoca.
IIpoBepsiemble pe3yabTarhl 00yuenusi: MP, T1P6-1, I1P6-2, ITP6-3, T1P6-
4, T1P6-5, 11P6-7, I1P6-8, I1P6-9, I1TP6-10, I[TP6-11, I[TP6-13.
HNHcTpyknus: o0ydaronmecs BBITATUBAIOT KAPTOUKY C IMSATHIO BOIMPOCAMU,
JIAIOT MOJIHBIA OTBET (CO CIKMCKOM BOIIPOCOB OOyYalOIIUECs 3HAKOMSITCS B Hadalie
U3YUYEHUS pa3aena).
Texcr 3axanus:
Paznen 1. Auiredpa u Havyajia MATEMaTHYECKOI0 aHAJIN3a
Tema 1. MHOkeCTBa PALMOHAJIBHBIX U J€ICTBUTEJIbHBIX YHCEJI.
PanuonajibHble ypaBHeHHs] U HEPABEHCTBA
1. JlaTb onpeneneHne MHOKECTBA.
2. IIpuBecTr mpuMepPBI MHOKECTB U3 OKPYKAIOIIEW HAC CPEIBI.
3. lns 9yero HeoOX0AMMBI TuarpaMMel Ditnepa—Benna?
4. JlaTb onpeiesieHUE ONpEaCICHHUS.
5. Jlate onpeneneHue TeoOpeMBI.
6. [laTh onpeneneHue ciaeacTBUs.
7. JlaTp onpenienieHue 10Ka3aTelIbCTBA.
8. JlaTh ompeneneHue parmoHaIbHOTO YUCIA.
9. Kak 0003HagaeTcss MHOKECTBO PAIlMOHATBHBIX YHCETT.
10. latb onpenenenre 0ObIKHOBEHHOW Ipo0u. [IpuBecTn npumepsl.
11. JaTe onpeaeneHue aecatuuHon apoou. [IpuBectu nmpumepsl.
12. Kakue apudMeTHdyecKue Omepaldd MOXXHO  BBIIIOJHSATH — HaJ
paIrMoHAILHBIMU YHCIIAMU?
13. JlaTe onpeneneHue A€MCTBUTENBHOTO YUCIIA.
14. Kak 0603Ha4aeTcst MHOXKECTBO JACHCTBUTEIBHBIX YHCEIT?
15. Kakue apudmMerndeckue omnepaldd MOXXHO  BBIIOIHATH — Ha
JICUCTBUTECIBHBIMU YHCIaMMU?
16. JlaTh onpeneneHue TOKISCTBA.
17. JlaTe onpeniesieHUEe ypaBHECHHUS.
18. Jlath onpeneneHre KOPHSI ypaBHEHUS.
19. Kakue ypaBHeHus Ha3bIBatoTCs 1eabiMu? [IpuBenute mpumepsl.
20. Kakue ypaBHEeHUS Ha3bIBAIOTCA parmoHaibHbIMU? [IpuBenuTe mpumepsl.
21. Kakue ypaBHEHUs Ha3bIBaloTCs APOOHO-parmoHanbHbiMU? IlpuBenute
MIPUMEPHI.
22. JlaTp ornpeneneHue HEpaBeHCTBA.
23. UTo 3HAYUT PEMINTh HEPABEHCTBO?
24. B 4yeM COCTOUT CyTh METOJIa UHTEPBAJIOB?
25. Kakue HepaBeHCTBa Ha3bIBAIOTCS 1enbiMu? [IpuBeuTe mpumMepsl.
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26. Kakue HepaBeHCTBa Ha3bIBAIOTCS pauudoHanbHbIMH? [lpuBenute
PUMEPBHI.

27. Kakrie HepaBeHCTBA HA3bIBAIOTCS IPOOHO-panuoHansHbIMu? [IpuBenuTe
IPUMEPBHI.

Tema 2. ®ynkuuu u rpadpukn. CTeneHs ¢ HeJabIM OKa3aTeJieM

1. ChopmynupoBath onpeneneHne (yHKIIAH.

2. Kakue cmoco0On! 3amanus ¢yHkimu Bam u3BecTHBI? OxapakTepu3ynTe
KaXJIpIH CcI1oco0 3a1anus GyHKIUH.

3. ats onpenenenue rpaduka QyHKIUU.

4. Jlath onpeeneHue 001acTu onpeaeseHus: GyHKIUH.

5. Kak o6o3Hauaercst o6macte onpeaeneHust GyHKITUN?

6. JlaTh ompezeneHrne MHOXKECTBA 3HAYCHUN (DYHKIIUH.

7. Kak 0003HayaeTcss MHOKECTBO 3HAUEHHUN (PyHKIUU?

8. Kakoe paBeHCTBO TOJDKHO BBITIONHATHCS, YTOOBI (DYHKITHS ObLJIa YETHON ?

9. Kakoe paBEHCTBO [IOJDKHO BBIMOJTHATHCSA, 4YTOOBI (GyHKUIMS ObLia
HEYETHOM?

10. Jlats onpenenenue HyJaeld PyHKIIUH.

11. Kak onpenenuTs HyJIu (PYHKIIUMH, €CJIM OHA 33JaHa aHATUTUYECKH?

12. Kak onpenenuts Hyau QYHKIINH, €CITM OHA 3aaHa TpaduuecKu?

13. JlaTh ompemencHue MpOMEXyTKOB 3HAKOTIOCTOSTHCTBA (DYHKITHH.

14. 1aTh onpeaeneHue Nepuoandeckon QyHKIUU.

15. Jlath omnpesenieHre MpoMeXKyTKOB MOHOTOHHOCTH (DYHKIIHH.

16. laTh onpeaeneHne MakcuMyMa (pyHKITHH.

17. JaTh onpeaeneHue MUHIMYyMa (hYHKITUH.

18. Jlath omnpesenienre HanOoJIbIIEro 3HaUeHUs PYHKITUH.

19. latb onpesesieHre HAaMMEHbILIETO 3HAYCHUS (PYHKLIUU.

20. /laTh ompeneneHme CTENEHH C [EIbIM TTOKa3aTEIIEM.

21. Yto 3HauuT cTaHgapTHas (hopMa 3amucu AEHCTBUTEILHOTO YUCTa?

22. OyHKIMA KaKoro BHJAA, Ha3bIBaeTCs (YHKIMEH C HaTypalbHbIM
nokaszaresem?

23. Tlepeuncnute cBOMCTBA QYHKIIUU C HATYpaJIbHBIM MOKa3aTEIIEM.

24. OyHKIMS KaKoro BUAA, Ha3bIBaeTCs QyHKIIUEH C TEIbIM MOKa3aTeaeM?

25. Ilepeuncaute cBocTBa QYHKIUHU C LEIBIM [TOKA3ATEIEM.

Tema 3. Apudpmernueckuii KopeHb N—oii creneHu. UppauunonaabHbie
YPaBHEHHS U HEPABEHCTBA
1. laTe onpeneneHue apupMeTHIecKoro KOpHsI.
2. Jlate onpeneneHue apuPMETHIECKOTO KOPHS N—0il CTETICHH.
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3. UeMy paBeH KOpEHb YETHOM CTENMEHU M3 OTPUIATENHHOTO uucia?
[Tpusenure npumep.

4. YeMy paBeH KOpEHb HEUETHOW CTENEHHM U3 OTPHULATEIBHOrO 4YHcia?
[IpuBenuTe npumep.

5. [lepeuncnure cBOMCTBA KOPHS N—OM CTENEHHU.

6. Kakue ypaBHEeHUs HA3bIBAIOTCS UPPALMOHATILHBIMU?

7. IlepeunciuTe METO/IBI PELICHUS UPPALMOHAIIBHBIX YPAaBHEHUM.

8. Ha wuro HeoOxomuMo oOpaTUTh BHUMAHHE TPU  PEUICHUH
UPPALMOHAIBHOIO YPABHEHHSI YETHOM CTETICHU?

9. Kakue HepaBeHCTBa Ha3bIBAIOTCS UPPALMOHAIBHBIMU?

10. [lepeuncanre METO bl PEIIEHNS UPPALUOHATIBHBIX HEPABEHCTB.

11. ®yHKIHMSA KaKOTo BUAA, HA3bIBAETCS (PYHKIIHEH KOPHS N—Oii CTENEHH?

12. [lepeuncaute cBOMCTBA PYHKIIMH KOPHS N—Oi CTENICHH.

Tema 4. @opmyJibl TPUroOHOMeTPUH. TPUTrOHOMETPUYECKHE YPABHECHHUSA

1. IIponomxure onpenenenue: «CHHYC OCTPOTO yria — 3TO ...».

2. IIponoipkute onpeaenenue: «KocuHyc ocTporo yria — 37o ...».

3. Ilponomxkure onpenenenue: « TaHreHe oCTporo yria — 370 ...».

4. IIponoimkute onpenenenue: «KoraureHe ocTporo yria — 3To ...».

5. UeMy paBeH yroi B OAWH pajraH?

6. JlaTh onpeseieHne TPUTOHOMETPHIECKON OKPYKHOCTH.

7. B Kakux 4YeTBEPTSIX TPUTOHOMETPHUECKOro Kpyra (yHKIHUS Y =SinX
MPUHUMAET MOJIOKUTEIbHBIC 3HAUCHUS ]

8. B Kkakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra (yHKIUsS Y = COSX
MPUHUMAET OTPULIATEIIbHBIE 3HAUEHUSA?

9. ChopMynupylTe OCHOBHOE TPUTOHOMETPUIECKOE TOXKICCTBO.

10. Yemy paBHoO mpowusBenenue tgx - ctgx ?

11. Yemy pasen Sin (2X) ? ChopmynupyiiTe MpaBUIO BHIYUCICHHUS.

12. Yemy paBeH COS ( ZX) ? ChopmynupyiiTe MpaBUIO BHIYUCICHUS.

13. JaTh onpeaeneHne TPUTOHOMETPUUYECKOTO YPABHEHUS.

14. Ilepeuncnure cnocoObl peIIeHUs] TPUTOHOMETPUYECKUX YPABHEHHM.

15. PackpoiiTe anroput™m pemieHus OJHOPOJHBIX TPUTOHOMETPUUYECKHUX
YPaBHEHUN NIEPBOIO MOPSAKA.

16. PackpoiiTe anropuT™m peUICHHUs] OJHOPOJHBIX TPUTOHOMETPUUECKUX
YPaBHEHUI BTOPOTO MOPSJIKA.

Tema 5. IociieqoBaTEILHOCTH M MPOTPECCUHA
1. JlaTe onpeneneHure nocaeaoBaTeIbHOCTH.
12



2. [lepeuncante crnocoObl 3aJaHUS MTOCIEI0BATEILHOCTEH.

3. Ilepeuncinre CBONCTBA YUCIIOBBIX MOCIEA0BATEIBHOCTEN.

4. latb onpesieneHne apupmMeTuyecKoil Mporpeccuu.

5. Kak mnpoBepuTbh, SBISETCS JU IOCIENOBATEIBHOCTh apU(PMETHUECKOM
nporpeccueit?

6. KakoBsI crmocoObl 3a1anus apuMeTHIeCcKOn Mporpeccuu’?

7. B dyem 3akitoyaeTcsi XapaKTEPUCTHUECKOE CBOMCTBO apU(PMETHUECKOI
nporpeccun?

8. Kak HaliTu cymMMy n-TIepBbIX WIEHOB apu(MeTUYECKON rporpeccun’?

9. laTh onpezeneHne reoMeTpUIECKON MTPOrpeCCUu.

10. 3nameHareab reOMETPUUECKON MPOTPECCUU ( HE MOXKET ObITh paBeH?

11. Tlo kakoit ¢Qopmyae MoxeT OBbITh BBIYUCIECH JIO00H diieH
reOMETPUYECKOM Iporpeccun’?
12. Kak Ha3pIBaeTCs reoMeTpuyecKas mporpeccus, y koropoit b, >0 u q>1

13. ITo kaxoil hopmysie BbIpakaeTcs CyMMa BCEX YJIEHOB I€OMETPUUYECKON
IpOrpeccuu’?

Pasznen 2. I'eomeTpus
Tema 6. BBenenue B crepeoMeTpuio

. [lepeuncnure ocCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.
. Kak uzo0pakaercs Touka Ha pucyHKax?
. BykBbI Kakoro andaBuTa UCIOIB3YIOT ISl 0003HAYCHHUS TOUKN?
. Kak uzo6paxkaercs mpsimasi Ha puCyHKax?
. BykBBI Kakoro andaBuTa UCTONB3YIOT IS 0003HAYCHUS TIPSIMOIL?
. Kak n3o0pakaercs miockoCTh HA pUCYHKAX?
. BykBBI Kakoro angaBuTa UCMONB3YIOT AJII 0003HAYEHUS TUIOCKOCTH?

O N O O b W B

. Kornma nmimockocts MoOkeT ObITh 3a1aHa?

9. ChopmynupoBaTh aKCHOMBI CTEPEOMETPHUH.

10. ChopmynupoBaTh CIASACTBUS U3 AKCHOM.

11. ChopmynupoBaTh onpeeacHue MHOTOTpaHHHKA.

12. TlepeuucauTs 3J1I€MEHTHI MHOTOTPAaHHUKA.

13. I[IpuBeauTe npuMepsl MHOTOTPAHHUKOB U3 OKpYKarouen Bac cpenpl.

Tema 7. IIpsimMble ¥ mu10cKOCTH B pocTpaHcTBe. IlapajieJbHOCTL NPAMBIX U
IIOCKOCTEH
1. Ilepeunciure ciayyau B3aMMHOIO pACIOJIOKEHUS JBYX HpPSMBIX B
IIPOCTPAHCTBE.
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2. Kakue npsiMbie Ha3bIBAIOTCS TTEPECEKAFOTIMMUCS ?

3. IlpuBenure mpuUMeEpHI MEPECEKAOIIMXCS MPSAMBIX M3 OKpyKarouie Bac
CpEBbL.

4. Kakue npsiMble Ha3bIBAIOTCS MapasuieIbHBIMU B TPOCTPaHCTBE?

5. IlpuBenute mnpuMepbl NapalieNbHBIX MPSIMBIX B MPOCTPAHCTBE U3
OKpyxaronier Bac cpenbl.

6. Kakue mpsimble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

7. TlpuBeauTe MpUMEPHI CKPEIIMBAIOMIMMUCA TPSIMBIX B MPOCTPAHCTBE W3
OKpy»aromien Bac cpenpl.

8. [lepeunciure ciiyyau B3aMMHOI'O PACHOJIOKEHHS MPSAMON U MIIOCKOCTH B
MIPOCTPAHCTBE.

9. PackpoiiTe NOHATHE «ITapaJIEIbHOCTh MPSAMOM U MIOCKOCTH.

10. PackpoiiTe MOHATHE «YTOJ MEXIY MPSIMBIMI).

11. Ilepeuncnure ciiy4an B3aUMHOI'O PAaCIONOXKEHHUS JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE.

12. PackpoiiTe MOHSATHE «apaUIeIbHOCTD IIIOCKOCTEM.

13. Jlath onpenenieHre TeTpa’ipa.

14. IlpuBecTu mpuMep TeTpa’zapa U3 oKpyxatoiein Bac cpensl.

15. JlaTth onpeneneHue napajeienumea.

16. ITIpuBecTn npumep napasienenuneaa u3 okpyxaromnien Bac cpenpl.

17. Jlate onpenenenue Kyoa.

18. IIpuBecTu npumep napasienenuneaa u3 okpyxaromnien Bac cpenpl.

Tema 8. IlepieHAUKYJSAPHOCTH NPSAMBIX M IVIOCKOCTEH

1. Kakue npsiMble Ha3bIBAIOTCS EPHEHAUKYISIPHBIMU B IPOCTPAHCTBE?

2. [lpuBeaute mpuMephI MEPIEHANKYISIPHBIX TIPSAMBIX U3 OKpY»Karomiei Bac
CpEBbL.

3. Packpoiite moHsITHE «TIEPIEHANKYIIPHOCTH MPSIMOUN U MIIOCKOCTHY.

4. TlpuBenutre TpUMEphl NEPHEHIUKYISIPHOCTA MPSIMON U TJIOCKOCTU U3
OKpy»karomien Bac cpenpl.

5. IIponomkute onpenencuue: «IleprneHauKyIsap — 3To. .. ».

6. [Iponomkure onpenenenue: «HakinoHHas — 3ToO...».

\l

. [Ipomomxure onpenenenue: «IIpoekunss HAKIOHHON — 3TO. ...

oo

. Kak HaiiTu paccTosiHue oT TOUKH /10 TIOCKOCTU?

(e}

. Kak Haiiti paccTtosiHue oT mpsIMOM J10 TIIOCKOCTH?

Tema 9. Yribl Mexay NPIMbIMH U INIOCKOCTSIMHU
1. PackpoiiTe MOHATHE «YTOJ MEXAY MPSAMOM U INTOCKOCTHION.
2. ChopmynupyiiTe onpesesieHne IByTrpaHHOTO yria.
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3. [IpuBenuTe MpUMEpHI ABYTPAHHOTO YIJIa W3 OKpyXkaromiei Bac cpempi.

4. PackpoiiTe MOHSATUE IEPIEHIUKYIIPHOCTD MIIOCKOCTEM.

5. IlpuBegute mnpuMepsl NEPHEHAUKYIIPHOCTH JBYX IUJIOCKOCTEH U3
OKpy»aromien Bac cpenpl.

6. ChopmynupoBaTh MpU3HAK MEPIECHAUKYIISIPHOCTH JIBYX MIOCKOCTEH.

7. ChopmynupoBaTh TEOpEMY O TPEX MEPIEHANKYIApax.

Tema 10. MHOrorpaHHUKH

1. latb onpesenieHre N-yrojibHON PU3MBI.

2. Ilepeuncnure 37I€MEHTHI IPU3MBI.

3. [IpuBenuTe mpuMepbl TPU3MBI U3 OKpY>Karoliei Bac cpenbl.

4. Kakas npu3ma Ha3bIBa€TCs MPSIMOIL.

5. Kakas npusma Ha3pIBaeTCs HAKJIIOHHOM.

6. Ilo xakoit ¢opMyie BBIYHCISICTCS IUIOMIAAb OOKOBOW ITOBEPXHOCTH
PSAMOU MIPU3MBI.

7. Ilo xakoil Qopmyne BBIYUCISIETCA IUIOIAAb IOJHOW MOBEPXHOCTH
IIPSIMOU IIPU3MBI.

8. latb onpeneneHue N-yrojibHON NUpaMUIbl.

9. Ilepeuncnure 31€MEHTHI TUPAMHU/IBI.

10. [IpuBeanTe mpUMeEpHI MUPaMUIBI U3 OKpYsKaromei Bac cpempi.

11. Kakas nupamuia Ha3bIBAE€TCS MPABUIIBHOM.

12. Tlo kako#l QopMyie BBIYUCISAETCS IUIOMAAL OOKOBOW IOBEPXHOCTH
MPaBWJIBHOW MUPAMUJIBI.

13. Ilo xakoit Qopmyliie BBYHCISETCS IUJIOMIAAL TOJHOW TMOBEPXHOCTHU
MPaBWIBHOW MUPAMUJBI.

14. JlaTe onpeniesieHUEe YCEUYEHHON MHUPaMU/IbI.

15. Ilo kaxoit ¢opmylsie BBIUMCISIETCS IUIONIaAh OOKOBOW MOBEPXHOCTHU
MIPAaBWJIBHOW YCEYEHHOW MTUPAMHUIBI.

16. Ilo kakoii QopMyiie BBEIYHCISAECTCS ILIOMAAL IOJTHOW IMOBEPXHOCTH
MIPaBUJIbHOW YCEUEHHOM ITUPAMUIBI.

17. JlaTe onpeneneHue NpaBUIbHOTO MHOTOTpaHHUKA.

18. Tlepeuucnute npaBUIIbHBIE MHOTOTPAHHUKH.

19. Teopema Diinepa 115t MPAaBIIIBHBIX MHOTOTPAHHUKOB.

Tema 11. O0beMBbI MHOTOTPAHHMKOB
1. IlepeunicnuTe €MUHUIBI U3MEPEHUS 00bEMA.
2. ITo kaxoit popMyIie BBIYUCITSIETCS 00BEM TTPU3MBI?
3. 1o xakoii popmyIie BEIYUCISIETCS 00BEM Napaenenumnena?
4. Io xakoil popmyne Beruucisercs oobem Kyda?
15
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M.

5. Ilo kaxoii (hopmye BHIYUCIAETCS 00BEM MUPaAMHUIbI?
6. ITo kaxoii hopmyie BeIYMCIAETCS 00BEM YCEUEHHOM MUpaMuibl?

Pa3znen 3. BeposiTHOCTD U CTATHCTHKA

Tema 12. [IpeacraBjieHue JaAHHBIX U ONUCATEIbHAS CTATUCTHKA
1. Ilponomxure onpenenenue: «Psa 1aHHBIX — 3TO ...».
2. [Ipomomxute onpenenenue: «O0BEM psaaa — 3TO ... ».
3. IIponomxkure onpeaenenue: «Pa3max —3to ...».
4. Kakyro OyKBY UCIOJIB3YIOT JJI1 0003HaUYECHUS pa3maxa?
5. [Iponomxkure onpenenenue: «CpeaHee apudMeTHUECKOe — 3TO ... ».
6. Kak o603Hauaercs cpennee apupmernieckoe?
7. Ilponoikute omnpeneneHue: «MeamaHa ¢ HEYETHBIM YKMCIOM YJIEHOB —

M.

8. Ilponomxure onpenenenue: «MenuaHa ¢ YETHBIM YHCJIOM YIEHOB — 3TO

9. Kak o6o3Hauaercsa meauana?
10. IIpopomxute onpeaeneHue: «Jlucnepcus — 3o ...».

Tema 13. Ciy4yaiiHble ONBITHI U CJIy4alHbIe COOBITHS, ONBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH MCX0AAMH

. J1aTb onpeaeneHne IKCIepUMEHTA.

. JlaTh onpeneneHne ciry4aiiHOTO 3KCIIEPUMEHTA.

. [IpuBecTr mpuUMep S3KCIEPUMEHTA U €r0 UCXOI.

. JlaTh ompezenenrue coObITHS.

. [IpuBectu mpumMep COOBITHUS.

. JlaTb onpezenenne 10CTOBEPHOTO COOBITHS.

. [IpuBecTr mpuMepbl JOCTOBEPHOTO COOBITHS.

. JlaTb onpezeieHue HEBO3MOYKHOTO COOBITHSI.

O 00O NO i B W N

. [IpuBecTr mpruMepbl HEBO3MOKHOTO COOBITHS.

Tema 14. Onepanuu HaJx COOBITUSIMH, CJI0OKEHHE BEPOSITHOCTEH
1. laTh onpeneneHue nepeceyeHus AByX COOBITUH.
2. Kak o6o3Hauaercst nepecedeHne JByX COOBITUI?
3. M3oOpaszutre mnpu NOMOLIM JuarpaMMm OWjepa NEpeceueHue JIBYX

COOBITHU.

4. Jlath onpeneneHue 00beAUHEHUSI IBYX COOBITHIA.
5. Kak o603HauaeTcst 00beIuHEHUE IBYX COOBITHII?
6. M3o0pasure mpu moMOIM AuarpamMMm Oiliepa OOBEIUHEHUE ABYX

COOBITHH.
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7. Kakue coObITHS HAa3bpIBAIOTCS MPOTHUBOMONIOXKHBIMU?  [IpuBenute
IPUMEPBI.
8. 3anucaTh GOpMyJTy CIOKEHUS BEPOSTHOCTEH.

Tema 15. Yci1ioBHast BEepOSITHOCTD, IePeBO CJAYYailHOI0 OnbITa, popmyJia

1
2
3.
4
5

— O 0 3 O U K~ W I =

2
3

MOJIHOI BEPOSATHOCTH M HE3aBUCUMOCTD COOBITHIA
. [laTtb onpeaeneHre ycIoBHON BEPOSITHOCTH.
. Kak o003Hauaercs yciioBHas BEpOSATHOCTh?
3anucath GOpMyITy YMHOKEHHS BEPOSATHOCTEH.
. 3anucath (GOpMyITy MOJHON BEPOSITHOCTH.
. Kakue coObITust Ha3pIBaloTCs He3aBUcUMbIMU? [IpuBenuTe npumepsl.

Tema 16. JiieMeHTHI KOMOMHATOPUKH
. [Iponomxure onpenenenue: «Pakropuai — 31O ... ».
. 3anucatb GopMyy HaXOXKJeHUs (haKTopHraa.
. [Ipomomxure onpenenenue: «llepecTaHOBKOU U3 ...».
. 3ancath (GOpMyITy HAXOXKJICHUS YHCIIa TEPECTAHOBOK.
. [Ipogomxure onpenenenue: «Pa3menieHueM us3 ...».
. 3anucatb GOopMyJTy HAXOXKICHUS YUCIIa Pa3MEIICHUH.
. [Ipopomxure onpenenenue: «CoUeTaHUEM U3 ... )».
. 3anucaTh (OpMYITy HAXOKJIEHUS YUCIIA COUETAHHM.
. datb onpenenenne tpeyronpauka [lackans.
0. 3anucath hopmyiny 6unoma HeroToHa.

Tema 17. Cepuu nocJie10BaTeJIbHbIX UCIBITAHUIA
. [Ipopomxure onpenenenue: «Mcnpirannem bepryiun Ha3bIBAKOT ... ).
. Uro Takoe ycnex? Kak o6o3HavaeTcs?
. Uro Takoe Heynaya? Kak obo3HavaeTcs?
. Kak cBsi3anbl ycriex n Heygava?
. UTo Takoe cepusi HE3aBUCUMBIX OJMHAKOBBIX UCIbITaHU beprynu?
. 3anucats dhopmyrny beprymu.

Tema 18. Ciiyuaiinble BeJJMYUHBI U pacnpe/iesieHust
. [latb onpenenenue ciryyaiiHOM BeMunHbL. 1IpuBecTtu npumepsl.
. UTo Ha3bIBAETCS 3aKOHOM paCIpeeICHUs CTy4alHOW BEJIUYUHbI?
. B Buzie 4ero 3anmchIiBatOT 3aKOH paclpeiesieHus] JUCKPETHOU CIIy4YalHOU

BEJIMYUHBI?

4

. 'eomeTpuyueckuii 3aKOH pacrpeieICHuUs.
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5. llpuBecT mnpUMEp TIE€OMETPUYECKOrO pPACIPENEIICHHUS JUCKPETHOM
CIIy4alHOM BEJIUYHHBI.

6. BUHOMUHAJIBHBIN 3aKOH paclpeesiCHusI.

7. IlpuBectn mnpumep OHWHOMHHAJIBHOIO pAaCHpeneieHUs] AUCKPETHOM
CIIy4YallHOM BEJIMYMHBL.

8. UTo Ha3bIBAIOT CYMMOM CIIy4ailHBIX BEJIUYHUH?

9. Uto Ha3bIBAIOT NPOU3BEACHHUE CITyYaHbIX BEJIMYMH?

Paznen 4. Auiredpa 1 Havyajia MATEMATHYECKOT0 aHAJIN3A
Tema 19. Crenensb ¢ panMoHaJbHbIM NOKa3aTesaeM. [loka3areabHast
¢ynkuus. [lokaszarejabHble ypABHEHUS U HEPABEHCTBA

. [laliTe onpeaeneHrne CTENEeHU C pallMOHAIIBHBIM ITOKA3aTEIEM.

. ChopmynupyiTe CBOMCTBA CTEIICHH C PAlIMOHAJIBHBIM MOKA3aTEJIEM.
. Kakue ypaBHeHHUs Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

. [lepeuncnuTe METO/IbI PEILICHUS TTOKA3aTEIbHBIX YPABHEHUH.

1
2
3
4
5. Kakue HepaBeHCTBa Ha3bIBAKOTCS NTOKA3aTEIbHBIMU ?
6. [lepeunciire METO/IBI PELICHUS IT0KA3aTEIbHBIX HEPABEHCTB.
7. Chopmynupyiite onpeesnenne noka3aTeIbHON (PYHKITUH.
8. [lepeuncnure cBOICTBA MOKa3aTeIbHON (DYHKIIUH.
Tema 20. Jlorapupmuueckas ¢pynkuus. Jlorapupmudyeckue ypaBHeHUSA U
HEpPaBeHCTBA
. [lponokute onpenenenue: «Jlorapudm — 370...».
. Kaxkoit nmorapucm Ha3pIBaeTCs 1ECATUIHBIM?
. Kakoii nmorapum Ha3piBaeTCs HATYypaIbHbIM?
. UeMy paBeH sorapum npou3BeeHus?
. Uemy paBeH jiorapudm 4acTHOTO?
. Kakue ypaBHeHMs Ha3bIBalOTCS JIOrapupMUIecKuMu?
. [lepeuniciuTe METOIBI peLICHUS JOTapU(PMUYECKUX YPABHEHHI.

O 1 N L AN W DN =

. Kakue nepaBeHcTBa Ha3bIBAIOTCS JTOTapU(PMUIECKUMHU?

9. [lepeuncnure METOABI PEIICHHUS JIOTAPU(DMHUUIECKIX HEPABEHCTB.
10. Chopmynupyiite ornpeaeneHue JjorapupmMuyeckoit GyHKIINH.
11. Tlepeuncnure cBOiCTBA JOorapu(PMUIECKON (HYHKITHH.

Tema 21. Tpuronomerpuueckue pyHKUHU U UX rpa@uKH.
Tpuronomerpuyeckue HepaBeHCTBA
1. [lepeuncnure TPUrOHOMETPUUYECKUE PYHKITUH.
2. Tlepeuncnute CBOMCTBA GYHKITUK Y =SINX .
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3. llepeuncnute cBoicTBa PyHKIIUMU Y = COS X .
4. TIlepeuncnute cBoiicTBa GyHKIMH Y = tgX.
5. Ilepeuncnute cBoiicTBa pyHKIMU Y = CLOX.

6. Uemy paBen nepuon GyHKIuU Y = C0S(4X) ?
7. Yemy paBeH nepuoJi GyHKIMH Y = Cos(g) ?

8. Onpeaenure 00macTh 3HaueHUS QyHKIHH Y = 3C0S(5X) ?

9. Kakue HCPAaBCHCTBA HA3bIBAIOTCA TpI/IFOHOMCTpI/I‘IeCKI/IMI/I?

10. IlepeuncnuTe METOIbI pELICHUS TPUTOHOMETPUUECKUX HEPABEHCTB.

Tema 22. IIpousBoanasn. [IpumeHenue npou3BoAHOM
. [Ipopomxure onpenenenue: «lIponzBoanas — 310...».
. Packpoiite reomeTpuuecKuii CMbICI TPOU3BOJHOM.
. Packpoiite ¢puzndeckuit CMbICI TPOU3BOTHOM.
. Ilepeunciure npaBuiia BBIYUCICHNS IIPOU3BOIHBIX.
. UeMy paBHa poM3BOAHASI CTENIEHHON (QyHKIUU?
. UeMy paBHa ITPOU3BOJHASI TPOU3BEICHHUS ?
. Uemy paBHa IPOU3BOIHASI YACTHOTO?

00 N B~ W~

. Uemy paBHa pOU3BOIHAS CIOKHON (HYyHKITUU?

9. Chopmynupyiite nmpu3HaK Bo3pacTaHus GyHKIIUH.

10. Chopmynupyiite npusHak yObIBaHUS (QPYHKITUH.

11. Chopmynupyiite npru3HaK TOUKH MaKCUMyMa (QYHKIIHH.
12. ChopmynupyiiTe nmpru3HaK TOUKH MUHUMYMa (QYHKITUU.

13. CocTtaBbTe aJrOpUTM pEIICHHS 3a/1a4ll HAa HAXOXJACHHUE MPOMEKYTKOB
MOHOTOHHOCTH (DYHKIUU.

14. CocraBbTe aJrOpuTM pEUIEHUS 33Ja4d Ha HAXOXKIACHUE HKCTPEMYMOB

byHKIUN.
15. CocTaBbTe aJTOPUTM PEIICHUS 3a/la4d Ha HAXOXKJICHUSI HauOOJIBIIIETO U
HAWMEHBIIIETO 3HAYCHHS (PYHKITUU HA OTPE3KE.

16. CocraBbTe aIrOpUTM MCCIEAOBAHUS U TIOCTPOCHHS rpaduka GyHKIUU C

MOMOILBIO MPOU3BOTHOM.

Tema 23. UnTerpaj u ero npuMeHeHust
1. Ilponokute onpenencuue: «Oynkuus F(x) Ha3pIBaeTcs ... ».
2. B ueM 3axmrogaeTcst oOIuil BU BCEX MEPBOOOPA3HBIX?
3. [aiite onpeneneHnue HeONpEeAEIEHHOTO HHTErpaa.
4. Ilepeuncnute npaBuia BEIYUCICHUS UHTETPAJIOB.
5. Packpoiite husnveckuii CMbICI HHTErpaa.
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6. PackpoiiTe TeOMETpUIECKUI CMBICIT OTIPEICIICHHOTO HHTETpaJa.
7. llponomxkure onpenencHue: «KpuBonmHeiHas Tpamnemus — 3T0...».
8. 3anummre Gpopmyny Hetorona-Jleitonua.

Tema 24. Cucrembl ypaBHEHUH

1. /laTb onpenenenue CuCTeMbl ypaBHEHUM.

2. [atep ompeneneHwe penIeHUs] CUCTEMbl YpaBHEHUHM C  JIBYMs
IIEPEMEHHBIMM.

3. IlepeunciuTe OCHOBHBIE METOJIbl PELICHUS CUCTEM YPABHEHHUH C JBYMsI
IIEPEMEHHBIMM.

4. CocTaBUTh AJITOPUTM PELICHHUS] CHUCTEMBl JIBYX YPaBHEHHU C JBYMs
NEPEMEHHBIMU METOJIOM TOJICTAHOBKH.

5. CocTaBUTh aJrOpPUTM PELIEHUS CUCTEMBI JBYX YpPaBHEHU C JBYyMs
NEPEMEHHBIMU METOJIOM aJIr€OPanyeCcKOro CIOKEHHUS.

6. CocCTaBHUTH alITrOPUTM PELICHUS CHUCTEMBI JBYX YPAaBHEHUH C JBYyMs
NEPEMEHHBIMU IPaQUUECKUM METOJIOM.

Tema 25. HatypajibHble U 1eJIble YUCJIa
. JlaTh onpezenieHre HaTypajlbHOTO YHUCIIA.
. Kakoii 6ykBoif 0003HauaeTcsi MHOXKECTBO HATYPAIbHBIX YUCEN?
. Ilepeuncnure HaTypaJbHbIC YUCIA.

1
2
3
4. Jlath onpeeseHre 1eJIoro ynca.
5. Kakotii OykBoit 0003Ha4aeTCsI MHOKECTBO IIEIIBIX YHCel?
6. Ilepeuuncnure 1enbie Yucia.

7

. Hepe‘-II/ICJ'H/ITe IMPU3HAKH ACIIMMOCTH LCJIbIX YU CCII.

Pasznea S. I'eomerpus
Tema 26. Tesa Bpamienus
. Ilpogomxkure onpexnenenue: «Cdepa — 3T0...».
. Ilepeuncnure 35eMeHTHI chepbl.
. [IpuBeauTe mpumepsl chepsl U3 OKpyxarorieit Bac cpenpl.
. 3ancaTh ypaBHEHHE C(ephl.

1
2
3
4
5. [lepeuncnure ciayyan B3aMMHOTO pacroyioxkeHus: chephl U MIOCKOCTH.
6. [Iponomxkute onpeaenenue: «lllap —37o0...».

/. IlepeunciuTe IEMEHTHI IIapa.

8. [IpuBenuTe mpUMeEpHI 11apa U3 OKpyskarorieit Bac cpenpl.

9. laTh omnpesiesieHne uaMeTpaibHON MIIOCKOCTH.

10. TlpomomxkuTte onpeaenenue: «{umuaap — 31o...».
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11. Tlepeuncnute 3a€MEHTHI HHJIMHIPA.

12. TlpuBenute nmpuMepsl HUIUHAPA U3 OKpYyKarouieit Bac cpenpl.

13. Ilo xakoit ¢dopmylie BBIUMCISIETCS ILIOIIAJAb OOKOBOW IOBEPXHOCTH
HWINHAPA?

14. Tlo xakod QopMysie BBIYHCISICTCS IUIOMAAL TOJTHOW TMOBEPXHOCTH
uuiIuHapa’?

15. Ilponomxute onpeaenenue: «Konyc — 3T0...».

16. [lepeuncanTre 31€MEHTHI KOHYCA.

17. TlpuBenute mpuMepsl KOHycCa U3 OKpyskaromieit Bac cpenpl.

18. Ilo xakoit ¢opmylie BBIUMUCISICTCS ILIOIIAJAh OOKOBOM MOBEPXHOCTH
KoHyca?

19. Tlo xakoit (opmyrne BbUKCISETCS IUIOLIAAb TOJHOW MOBEPXHOCTH
KOHyca?

20. ITpomomxuTe onpeaeneHne: «Y ce4eHHbIA KOHYC — 3TO...».

21. TlepeuncnuTe 3JI€MEHTHI YCEUEHHOTO KOHYCA.

22. Tlo xakoit ¢opmyre BBIUMCISETCS IUIOMIAAL OOKOBOM IMOBEPXHOCTHU
YCEYEHHOI0 KOHyca?

23. Ilo xakoii Qopmyse BbUUCISETCS IUIOUIA/b MOJIHOW IOBEPXHOCTH
YCEUEHHOTO KOHyca?

24. Uto sBISETCS OCEBBIM CEUYCHHEM IWJIMHJIpA, KOHYCa, yCEYEHHOTO
KOHYca, 1mapa?

25. HazoBuTe mnpeameTsl HU3 Bamied NpodecCHOHATBHOW eATEIbHOCTH,
KOTOpbIE UMEIOT (POPMBI TEJT BPALLECHUS.

Tema 27. O0bemblI TEJ
. Ilepeuncnure eAMHULIBI U3MEpPEHUsI OOBEMA.
. [lepeunciuTe OCHOBHBIE CBOMCTBA 0OBEMOB TETI.
. I1o xakoli hopmysie BeruncisgeTcs 00beM mapa?
. I1o xakoii hopmyJsie BEIYHCISIETCS 00BEM LIHIUHpA?
. [To xako# hopmysie BeIIHCIieTCS 00beM KoHyca?
. [To xako# hopmysie BEIYUCIIETCS 00hEM YCEUEHHOTO KOHyca?
. Uemy paBHO OTHOIIIEHHE 00BEMOB MOJOOHBIX (PUTYP B IPOCTPAHCTBE?

~N SN kW

Tema 28. BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBE
1. PackpoiiTe mOHSATHE «BEKTOPY.
2. 3anucatb GopMysly HaXOXKACHUS KOOPJIUHAT BEKTOpA, 3aJJaHHOTO JABYMS
TOYKaAMU.
3. JlaTh onpeaeneHue JIMHbI BEKTOpA.
4. 3anucatb HopMyITy HaX0XKI€HUS AJIMHBI BEKTOPA.
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5. Kakne BeKTOpbI Ha3bIBaIOTCS KOJTMHEAPHBIMU ?

6. Ilepeunciure NMHENHHBIE ONlEpallUU HAJl BEKTOPAMHU.

7. B 4em cocTOUT CyTh IIpaBUJIa TPEYTOJIbHUKA?

8. B uem cocTouT cyTh npaBuiia napaumienorpamMma’

9. JlaTb onpeneneHue CKalasipHOTrO IPOU3BENCHUS BEKTOPOB.

10. 3anmcath GopMyITy HAXOKIEHUS CKAIIPHOTO TIPOU3BEACHUS BEKTOPOB.

11. Kakue BEKTOpbI Ha3bIBAIOTCS MEPIIECHIUKYIIPHBIMH?

12. 3anucaTth GopMyITy HAXOXKACHUS yTIa MKy BEKTOPaMH.

13. U3 yero cocTouT MpsIMOYTojibHAsl CHCTEMa KOOPAUHAT B IPOCTPAHCTBE?

14. Ecim Touka nexxutr B 1iockoct OXy, kakas KoopAWHATa y Hee
HYyJIeBas?

15. IlpuBenute npuMep KOOPAUHAT TOYKA A, KOTOPAs JIEKUT HA OCU Z .

Pa3znes 6. BepoATHOCTDH M CTATHCTHKA
Tema 29. MaTemaTu4eckoe 0KMJAaHHe CJIYYANHON BeJIMYNHBI

1. laTh onpeneneHue MaTeMaTUYECKOTO OKUJIaHMS.

2. Kak o003HavaeTcss MaTeMaTUYECKOE OXKUaHue?

3. 3anucats GopmMyIly HAXO0XKICHUS MAaTEMaTUYECKOTO OKUJIaHMUSI.

4. Ilepeuncnure CBOMCTBA MATEMATUYECKOTO OKUIAHUS.

5. Uemy paBHO MaTeMaTH4YECKOE  OXKHUJIAHHUE TE€OMETPUYECKOTO
pacapeneneHus?

6. UYemy paBHO MareMaTH4ecKoe  OXUJaHUE OWHOMHUHAJIBLHOTO
pacripeneneHus’?

Tema 30. lucniepcusi M CTAHAAPTHOE OTKJIOHEHHE CJYYANMHON BeJIMYNHbI
1. JlaTe onpeneneHre AucrnepCcum.

. Kak o6o3nauaercst qucnepcus?

. 3ancaTh GOpMyITy HAXOXKIEHUS JTUCTIEPCHH.

. [lepeuncaure cBOMCTBA AUCIIEPCUM.

. Uemy paBHa AucCnepcUs reOMETPUUYECKOT0 pacpeiesICHHS?

AN D W

. Uemy paBHa aucnepcus OMHOMUHAIBLHOTO PacipeaeiCHus ?

Tema 31. 3akoH 00bIIMX YHCEJT
1. lath onpenenenne BELIOOPOYHON COBOKYITHOCTH.
2. Kakue TpeboBaHus NPeIbABISIOTCS K BHIOOPOYHON COBOKYITHOCTH?
3. [lepeuncnure METOBI OCYIIECTBIICHUSI BHIOOPOYHOTO HAOIIOICHUSI.
4. K yemy cBoAMTCS coiep KaHUE 3aKOHA OOJIBIINX Yncen?
5. IlpuBenuTe MpUMeEpHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B TMPUPOTHBIX

SIBJICHUSAX.
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6. IlpuBemuTe mpUMepbl TMPOSABICHUS 3aKOHA OOJIBIIMX YHCET B
OOIIIECTBEHHBIX SIBJICHUSX.

Tema 32. HenpepbiBHBIE Cily4YaiiHble BeJIMUYMHBI (pacnpeaeaeHus )

1. JlaTb onpeneneHne HENPEPbIBHON CIIy4aiiHOW BEJIUYUHBI.

2. llepeuncnure cBOWCTBa (PYHKIMH pACIPEACTICHUS HEMPEPbIBHOU
CIIy4YailHOM BEJIMYMHBL.

3.  Jlatp  ompeneneHue  IUIOTHOCTA  PACHPENENICHHS BEPOSTHOCTEU
HETIPEPBIBHOM CIIyYalHOW BEIIMYHUHBI.

4. llepeuncinuTe 4YHUCIOBBIE XapaKTEPUCTUKN HENPEPBIBHOM CIlydalHOU
BEJINYMHBI.

2 T
5. Moxer nu ¢pyakmus F(X) =—| arctgx + 5 npu X € (—oo; + oo) SIBJISITHCS
T
dbyHKIUEH pacrpeaeieHuss HeKOTOPO# CilydyallHOW BEJIMYUHBI?

1
V1= X2

IIOTHOCTBIO BEPOATHOCTH HGKOTOpOﬁ CquaﬁHOﬁ BCJIMYUHBI?

6. Moxer mu ¢yakmus f(X)= npu (—oo< X<+oo) SABJISITHCS

Tema 33. HopmasibHoe pacnipeneieHus

1. Ilpomomxure onpenenenue: «HemnpeppiBHasg ciydaiHas BEIMYMHA
Ha3bIBAETCS pACIPEACIEHHON 0 HOPMAJIBHOMY 3aKOHY, €CIIH ...»

2. Kakumu 1ByMsI mapaMeTpaMu 3a4a€TCs HOPMAJIbHOE pACIPENCIICHUE?

3. Kakoii Buj uMeeT (QyHKIMS PpaCTIpeiesiCHUs] CIy4yalHON BETUYUHBI,
pacnpeneseHHON 10 HOPMAJIBHOMY 3aKOHY?

4. [lepeuncanTe YUCIOBBIE XapaKTEPUCTUKN HOPMAJILHOTO PacCHpe/IeICHNUS.

5. llpuBeaute MpUMEPHl HOPMAIBHOTO PACIpPEAEIICHHUs] BCTPEUYAIOLIErocs B

MIPUPOJIE.

Kpurepum ouenkmu:

OneHKa «OTJAMYHO» — €CJIM OOy4armuics NpaBWIbHO OTBETHUJ Ha 5
TEOPETUYECKHUX BOIIPOCOB.

OneHka «Xopomo» — eciad OOydYarlIHMiics TPaBWIBHO OTBETUN Ha 4
TEOPETUYECKUX BOIPOCA.

OlieHKa «Y/10BJETBOPUTEIbHO» — €CJIM 00YUaIOIIHUIICS MPABUIBLHO OTBETUI
Ha 3 TEOPETHUECKUX BOIPOCA.

3aganue 2: MaTeMaTUYECKUM JUKTAHT.
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IIpoBepsiemble pe3yabTarbl 00yuenusi: MP, 11P6-1, T1P6-2, [1PG-5, I1P6-
7, I1P6-8, I1P6-9, I1P6-10, ITP6-12, I1P6-14.
NHCcTpyKumsi: OTBETUTh Ha TMOCTABJICHHBIE BOMPOCHI (3aYMTHIBAIOTCS
npernojaBaTeieMm).
TekcT 3a7aHusA;
Pazgen 1. Auiredpa v Havyajia MATEeMAaTHYECKOI0 aHAJIN3A
1. 3anumuTe B MpoIEHTax AecATUYHYI0 1poos 0,025.

2. M306pa3sute cxeMarnuecku rpaduk QyHKnmm Yy = X°.
3. Mexy KakuMH JIByMsl HATYPaJIbHBIMHI YHCIIAMH HaXOAUTCS Yucio 319 ?

4. YoM Kako# 4eTBepTH sBIsseTcs yroia o =410°7
5. IlocnenoBarenbHOCTh 3afaHa GopMmynoil a, =2n—3. 3anumure, Yemy

PaBCH €C MISTHIN YJICH.

OT1BeTBI K MATEMATUICCKOMY NUKTAHTY

Ne 3aranug OTBeTHhI
1 2,5
2

3 2u3

4 1 yerBepTn
5 a; =1

Kpurepuu ouenku:

OneHka «OTJMYHO» — €ClId OOYy4YaroIIMiiCs MPaBWILHO OTBETUJ Ha S
BOIIPOCOB.

OlleHKa «XOpoINo» — €ciu OOyYaroluiics MpaBUILHO OTBETWN Ha 4
BOIIpOCA.

OlieHKa «Y/10BJETBOPUTEIbHO» — €CJIM 00YUaIOIIHUIICS MPABUIBLHO OTBETUI
Ha 3 Bompoca.

Bpems BbINOJIHEHUSA: 5 MUH.

Pa3znen 2. I'eomeTpus
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1. CKOnbKO MIOCKOCTEN MOXKHO MPOBECTU Yepe3 TPU TOUKH, HE JIeKAIIUE Ha
OJIHOM TIPSAIMOIA?

2. Ilpsmpeie AB m CD ckpemmBaroTcs. Kakoe pacmosiokeHHE HMEIOT
npsameiec AC u BD ?

3. JIBe mpsiMble MEePHEeHINKYISIPHbIE OAHON U TOH )K€ TIIOCKOCTH ...

4. Touka A He JICKHT B INIOCKOCTH ¢¢. CKOJBKO HAKJOHHBIX 3aJaHHOM
JUTUHBI MO>KHO MPOBECTH U3 3TOM TOUKHU K JAHHOU IJIOCKOCTU?

5. Haiiaute muomaas OOKOBOM MOBEPXHOCTH MPABUIBHON HIECTUYTOJIBHON
MIPU3MBI, CTOPOHA OCHOBAHUS KOTOPO# paBHa 5, a BeicoTa — 10.

6. CtopoHa OCHOBaHHUS NPaBUJIBHOW YETBIPEXYTOJbHON mupamuabsl 10 M,
BbIicoTa — 12 M. Halimure 0ObeM mupaMu/ib.

OT1BeTHBI K MATEMATUICCKOMY NUKTAHTY

Ne 3aanng OT1BeThI

1 OHY

CKpPCIINBAIOTCA

NIapajuIeIIbHbI

OECKOHEYHOE MHOXKECTBO

300

ool bW

400 m°

Kpurtepum onenku:

OueHka «OTJMYHO» — €clid OOydYaromMiics MpPaBUIbHO OTBETUI Ha 6
BOIIPOCOB.

Onenka «xopomo» — ecid oOyYaronIuiics MpaBUIBLHO OTBETHUJI Ha 5-4
BOIIPOCA.

OrneHKa «yA0BJIETBOPUTEIbHO» — €CIIM 00yUYaIOLIUICS TPaBUIIBHO OTBETUJ
Ha 3 Bompoca.

Bpewmst BoinosiHeHus: 6-7 MuH.

Pa3znen 3. BeposSiITHOCTH U CTATHCTHKA

1. Man pspg uucen: 2, 5, 3, 5, 5, 3, 5. Hailitu pazmax.

2. Yemy paBHA CymMMa BEPOSITHOCTEH BCEX DIIEMEHTAPHBIX MCXOJIOB OTbITa?

3. B amuke nexat 10 mapos: 4 kpacHbX, | cunuii u 5 depubix. Hayran
BBIHUMAETCS OAMH 1map. KakoBa BEpOSITHOCTH TOrO, YTO IIap KPACHBIM WJINM CUHHM.

4. 3aBucumMbl 1M COOBITHS: «BhimajgeHue yeTHOro 4Yuciaa MpU OpocCaHUU
UTpAIBHOM KOCTU» U «BhINajieHrne yncia, MEHbIIETo TPeX»?

5. Haiitu 4!
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6. BynyTt nu ucneitanusamu bepuynnu cnenyrommii onbIiT: «OTBETH Y JOCKH
Ha ypOKax MaT€MAaTUKU B TEUEHUE MECALIA; YCIIEX ITOJIYyUYECHUE IIATEPKU».

7. Kak Ha3bIBaeTcs BeEJIMYMHA, KOTOpash MOKET IPHOOpETaTh pa3HbIE
YUCJIOBBIC 3HAYEHUS?

OT1BeTHBI K MATEMATUICCKOMY NUKTAHTY

Ne 3ananus OTBeTHI
1 R=3
1
3 0,5
4 HET, COOBITHS HE3aBUCHUMBI
5 24
6 na
7 Cly4yaiHas

Kpurepuu oueHku:

OneHKa «OTJAMYHO» — €CJIM OOy4aroluiics MpaBWIbHO OTBETUN Ha 7
BOIIPOCOB.

OrneHka «Xopomio» — eciid OOyJaroIuiics MpaBUIBLHO OTBETHI Ha 6-4
BOIIpOCa.

OrneHka «y10BJIE€TBOPUTENbHO» — €CIIM 00YyJarOIIUICs MPABUILHO OTBETHI
Ha 3 Bompoca.

Bpems BbinosiHeHusi: 6-7 MuUH.

3ananme 3: TeCTHI.
IIpoBepsiemble pe3yabTarbl 00yuenusi: MP, 11P6-1, T1P6-2, I1P6-3, I1P6-

5, I1P6-10, I1P6-12, ITP6-13.
HNucTpykuus: BoIOEpUTE OJIMH MTPaBUIIBLHBIA OTBET.
Texcr 3apanus:

Tema 19. Crenens ¢ panMoHaIbLHbIM NMoka3aresieM. [loka3areabHas
¢pynkuus. IlokazaTtenbHble ypaBHeHHs U HepaBeHcTBa. Tema 20.
Jlorapupmuueckas pyukuus. Jlorapupgmudeckue ypaBHeHUus1 1

HepaBeHcTBa. Tema 21. Tpuronomerpuyeckue pyHKIUN U UX rpaQuKH.
Tpuronomerpuyeckne HepaBeHCTBA.

Tect Nel

Bapuanr 1
1

1. Haligure 3HaueHue BoipaskeHus: 6-8 3.
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a) 12;

0) 6;

B) 3;

r) —3.

2. [lokazarenpbHOMU ABISETCS (PYHKIIMS:
a) y=2x-1;

0) y=5,6";
B) ¥ =2X* +3x—4;

r) y=x*"

1y 1
3. Pemnre HepaBeHCTBO (Ej > g
a) X<2;
0) x> 2;
B) X< 3;
r) Xx>3.
4. Beruncmure: log,128+1log,16.
a) 8;
0) 12;
B) 6;

1
4-—.
T) 3

5. Ina ¢pynkumu Y =10g, X BeIOepUTE BEpHOE YTBEP)KICHHUE!
4

a) 0051aCThIO 3HAYCHUH (PYHKIIUU SBISETCS MHOKECTBO MOJIOKUTETHHBIX
qHCel,

0) pyHKIMS SBISETCS YETHOM;

B) GyHKIIUS YOBIBACT;

r) rpadukoM (QyHKLMH SIBISIETCS TUIIEPOOJIa.

6. Pemnre ypasuenue log, (3x—6)=log,(2x—-3).

a)9;

0) 3;

B) 1,

I') IpYyroil OTBET.

7. Kakoe HanGoubliee 3HaUCHHE ¥ HMeeT byHKIUS y=C05Xs
a) 1,
0) 2;
B) 3;



r) 4.

B3

8. PemmuTe HEpaBEHCTBO COSX—7<O.
a) —£+27rn<x<z+27rn,nez;
6 6
6) Lr2mn<x<-F omnez:
3 3
B) %+2nn<x<%+2nn,nez;

r) —%+27rn<x<5?ﬁ+27m,nez.

Bapuant 2

1. BriOepute BepHOE HEPABEHCTBO:
1 1

a) 22 <32:
1 1
6) 0,32 <0,57:
1

B) 1,5% <1;

r) 3°<0.

2. YkaxuTe PyHKIHUIO, KOTOPAs SIBISETCS BO3PACTAIOLIEH:
a) y=55";

6) y=0,6";

B) y=1,5%;

4V
r) Yy :(?j :

3. Kakoii u3 HHTEPBAIOB SBJSIETCS PElieHreM paBeHcTBa 4" >167
a) X e(—0;2];

0) Xe (—oo; 2) ;

B) X€[2;+);

r) xe[-2;2).

4. Beruncimure: log,50—-2log, 5.

a) 20;

0) 1;

B) log, 30;
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r) 8log, 5.

5. Haiigure obnacth onpeneneHus QyHKIuu Y = Ig(X + 7)
a) (—7; O);

0) [—7; +00);

B) (7; + oo) :

r) (—7; + oo).

6. Pemure ypaBHEeHne |Og4(X + 3) =log, (4X —15) :

a) 6;

0) 4,

B) -6;

) IpyTrOi OTBET.

7. Kakoe HauMeHbllee 3HAYCHHE ) HMeeT byHKIUS y=sinXs
a) -1,

0) 0;

B) -2;

r) -6.

8. Pemute HepaBeHCTBO SIN X + % >0.
a)—z+2ﬂn£X£zz+2ﬁmn€Z;
6 6
6)£+2ﬁn£XSZZ+2ﬂmnEZ;
3 6
B)—%+2nnsxs%§+2nmnez;

r) —%[+27zn£XS%+27z'n,neZ.

Bapuant 3

1
2

5)s 2
1. Yopocturte BoIpakeHHeE:! (bﬂ +b3.
L
a)b 3;
0)b;

_2
B) b 3;
r) 1.
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2. O6nacThio 3HaueHui QyHKIUU Y = —3° ABISETCS MHOKECTBO:

a) (0; + oo) :

0) (—oo; O);

B) [0; +0);

r) (—oo; O].

3. YkaxuTe MpOMEKYTOK, CoJiepKaluii KopeHb ypaBaenust 2° =0,5.

a) (—2; —1) ;

0) (—1; 0);

B) (0;1);

r) [—1; 2].

4. Beranciure: 13°%7 -2,

a) 13;

0)9;

B) 22;

r) 5.

5. Mns pyskuun Y =10g; X BeIOEpUTE BEPHOE YTBEPKICHUE!

a) o00jacTel0 3HAUYCHUUW  (QYHKIMUA  SIBISETCS  MHOXECTBO  BCEX
OTpHUIIATEIbHBIX YUCET;

0) pynkmms Bo3pactaeT Ha R

B) QYHKLMS SIBISETCS HEUETHOW;

r) rpaduk QyHKIIUN TPOXOTUT Yepe3 TOUKY (1; 0) :

6. Pemute HepaBeHcTBO log, X < 2.

a) x<0, x>16;

0) x>0;

B) 0<x<16;

') HET BEpHOT'O OTBETA.

7. Kakoit aBnsgeTcss GyHKIUsA y=C05Xs
a) YETHOM;
0) HCUCTHOM,
B) HM YETHOM, HU HEYCTHOM;
') HET TaKoW (DYHKIIHMH.

N

8. Pernte HepaBeHCTBO SIN X — - <0.

a) —5—7Z+27rn<x<%+27zn,nez;
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0) £+27zn<x<5—7[+27zn,nez;
4 4
B) —%+27rn<x<37”+27rn,nez;

r) —57”+27zn<x<37”+27m,nez.

Bapuanr 4
2

1. 3amummTe urcia B OpsTke Bospactamms: 272, 81°%, (=3) .

2

2
a) 273, 81°%, (=3)";
2
6) (-3) ", 81°%, 27%;
2
B) (-3) ", 273, 81°%;

r) 275, 8%, (-3)”.

2. 'paduk GyHKIMH Y = 2° IPOXOJUT Yepe3 TOUKY:
a) (1; 1);

6) (1,0);

B) (0;0);

r) (0;1).

. 1
3. VKaxuTe NPOMEKyTOK, COAepKaIyii KOPeHb ypaBHeHHs 3 ==

9"
a) (0;8);

6) (-8;0);

B) (—15; —8);

r) (8; 10).

4. Boranciure: 4°%°.

a) 10;

0) 25;

B) 4;

r) 5.

5. Halimute o0nacTh onpeaeneHust yHKIUN Y = In(x - 4)

a) (-7,0);
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0) [—7; +oo);

B) (7;+);

r) (=7;+x).

6. Pemute HepaBencTso log, X > 3.
a) [4;+);

0) (—4; + oo);

B) (0; 4);

r) (4; + oo).

7. Kakast ¢pyHKIUS SIBJISIETCS HEMPEPBIBHOM ?
a) y=sinx;

0) y=tgx;

B) Y =Clgx;

I') HET TaKOW (DyHKIIHMH.

N

8. Pemure HEpaBeHCTBO COSX+720.
a) —z+27mSXSZ+27m,neZ :
0) —3—”+27mSX33—7Z+27rn,neZ;
4 4
B) —%+27ZHSX33§+27TH,HEZ;

r) —5%+2ﬂnSXS%+27rn,neZ.

OTtBeTtnl K TecTy Nel

Ne 3amanus Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapmuanr 4
1 B a a 0
2 o B o r
3 B B r 0
4 r 0 r 0
5 B r r r
6 § a B B
7 a a a a
8 B a a 0

Kpurepum ouenkmu:
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OneHka «OTJIMYHO» — €ClM OO0ydJaromuiics NpPaBUIBHO OTBETUI Ha 8
BOIIPOCOB.

OmeHka «XOpomo» — eciu OOydYaroluiicss MpaBUIBHO OTBETHI Ha /-5
BOIIpOCA.

OreHKa «yA0BJIETBOPUTEIbHO» — €CIIM 00yUYaIOIIUICS MTPABIIIBHO OTBETUI
Ha 4-3 Bompoca.

Bpems BbinosHenusi: 10 MuH.

Paznea S. I'eomerpust
Tect Ne2
Bapuanr 1

1. CoBOKYIHOCTh BC€X TOYEK MPOCTPAHCTBA, HAXOJIAIIMXCS OT LEHTpa Ha
PAcCTOSIHUM, HE 0OJIbIIE 33JAHHOTO:

a) OKPY’KHOCTb;

0) monycdepa;

B) 11ap.

2. Ecnu cexyias miaocKoCTh IPOXOAUT Yepe3 LIEHTP 1Iapa, TO CEYEHHE 1apa
Ha3bIBACTCS:

a) OOJBIINM KPYTOM;

0) LEHTpaIbHBIM KPYTOM;

B) CPEITHUM KPYT'OM.

3. Bpamennem kakoil reoMeTpHUECKON (GUTYpBl MOXET OBITh IMOIy4YeH
HAIHHAP?

a) TPEYTrOJIbHUK;

0) NpsIMOYTOJIbHUKA,

B) KpYT;,

') KBaJIpar.

4. Paaryc oCHOBaHMS IUJIMHPA PaBeH 2 CM, BbICOTA — 5 €M, TOTa MIONIA1b
OOKOBOI MOBEPXHOCTHU pPABHA!

a) 407 ;

6) 107 ;

B) 207 ;

r) 4r.

5. OceBbIM CE€UEHUEM IWIMHJpA SBISETCA MPSAMOYTOJIBHUK CO CTOPOHAMU
10 1 16 cm, TO MJIOIIAAh OCHOBAHUS IMJIMHIPA MOXKET OBITh paBHA!

a) 256r;

6) 1007 ;

B) 241,

r) 647 .

33



6. Kak usmenutcs 00beM KOHyca, €CIIM PanyC OCHOBAHUS HE U3MEHUTCSH, a
BBICOTA YMEHBIIUTCS B 4 paza.

a) yBENMYUTCS B 2 pa3a;

0) yBenuuutcs B 4 paza;

B) YMEHBIIIUTCS B 2 pasa;

I') YMEHBIIUTCA B 4 paza.

7. JlaHbl BEKTODEI 5(—1; 2;4) u 5(—3;—2;1), TOTJa BEKTOP a+b Oyner
MMETh KOOPIUHATHI:

a) (-2; -4, -3);

6) (3; -4, 4),

B) (-4; 0; 5);

r) (2; 4; 3).

Bapuanr 2

1. IToBepXHOCTH I1apa HA3BIBACTCS:

a) OKPYKHOCTb;

0) KpuBas;

B) cepa.

2. YacTp mapa, KoTopasi OTCEKaeTCsl OT HETro JI000H MITOCKOCTRIO, SBIISICTCS

a) 11apOBOM CTOPOHOM;

0) IapOBBIM KYCOUYKOM;

B) IIAPOBBIM (CPEpUUECKUM) CETMEHTOM.

3. Kakoit reoMerpuueckoil Gurypoil siBIsieTCsl CEUeHHE MPSMOTo HUIUHAPA
IJIOCKOCTBIO, TApaJlJIEIbHOM €r0 OCh?

a) Mpou3BOJIbHasA (purypa;

0) NpsIMOYTOJIbHUK;

B) KpYT;,

T') OBaJl.

4. JluamMeTp OCHOBaHHUS ITWJIMHApa paBeH 4 cM, BbICOTa — 3 CM, TOTIJa
I01ah OOKOBOM MOBEPXHOCTH pPaBHA!

a) 407 ;

0) 10r;

B) 41,

r)127.

5 OceBbIM CEUECHHEM IUJIMHApPA SIBISETCS MPSIMOYTOJIBHUK CO CTOPOHAMU 6
U 8 CM, TO TUIONIA/Ib OCHOBAHUS ITUIMHIPA MOXKET OBITh paBHA:

a) 9 ;

0) 36,
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B) 641 ;

r) 487 .

6. Kak u3menutcs o0beM KOHyca, €Ciu paguyc OCHOBaHUS YMEHBIIWIN B 4
pasa, a BBICOTAa OCTaHETCsl 0€3 U3MEHEHHS.

a) yBEIIMYUTCS B 8 pas;

0) yBenmuutcs B 16 pas;

B) YMEHBIIIUTCS B § pas:

I') YMEHBIIUTCS B 16 pas.

—

7. JlaHBI BEKTOPBHI 5(—1; 2,4) n 5(—3;—2;1), TOTIa BEKTOP a-b OymeT
MMETh KOOPJAUHATHI:

a) (-2; -4, -3);

0) (3; -4; 4);

B) (-4, 0; 5);

r) (2; 4; 3).

Bapuanr 3

1. CxoapKO 00X TOYEK MOXKET UMETh cepa u npsamasi?

a) 1B¢;

0) onHy;

B) HU OJTHOM;

T) ABE, OJHY, HU OJHOM.

2. CKOJIBKO KacaTeNbHbBIX IJIOCKOCTEH MOYKHO MPOBECTH K JAAHHOH cdepe
yepe3 TOUKY, MPOXOAAIIYI0 BHE cepbl?

a) OECKOHEYHO MHOTO;

0) onHy;

B) ABC;

') HU OJIHOM.

3. Bpamenuem kakod TeOMETPUYECKON (UTYpBl MOXKET OBITh MOJy4YEH
KOHYC?

a) MPSAMOYTOJIBHBIA TPEYTOIbHUK;

0) NpsAIMOYTOJIbHUKA,;

B) KpYT;

I') IPSAMOYTOJIbHOW Tpanenuu.

4. Paguyc ocHOBaHHUSI KOHyca paBeH 2 cM, oOpasymromas — 5 cM, Tornaa
I0MIa/1b OOKOBOI MOBEPXHOCTH paBHa!

a) 407

0) 10r;

B) 207 ;
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r) 4r.

5. OceBbIM CEUYEHHEM KOHYCa SBIISIETCS PABHOCTOPOHHUN TPEYTrOJbHUK CO
CTOPOHOM 6 CM, TO TJIOIAJb OCHOBAHUSI KOHYCa MOXKET ObITh paBHa:

a) 6r;

0) 97 ;

B) 187,

r) 367.

6. Kak n3menutcs o0beM MUIUHAPA, €CITU €T0 PAINyC YBEIMUUTH B 2 pasa, a
BBICOTY YMEHBIIUTH B 4 pa3a?

a) o0beM HEe U3MEHUTCS;

0) o0beM yBeUuUTCA B 2 pasa,

B) 00b€M YMEHBITUTCS B 2 pa3a;

T') HET NMPaBUJIILHOTO OTBETA.

7. JlaHBI BEKTOPEI 5(5; -31) u 5(—1; 2, —2), TOr/a BEKTOp 2a+3b Oyner
UMETb KOOPJIMHATHI:

a) (7; 0; -4);

6) (13; 0; -4);

B) (4, -1; -1);

r) (9; -4; 0).

Bapuanr 4

1. CkoJibKO 00IIKX TOYEK MOXKET UMETh chepa U MIOCKOCTh?

a) OECKOHEYHO MHOTO TOYEK, MPUHAUICKAINUX OKPYKHOCTH, OJHY, HU
OJIHOM;

0) onHy;

B) HY OJIHOM;

r) OECKOHEYHO MHOTO TOYEK, MPUHAICHKAIIUX OKPYKHOCTH.

2. CKOJNBKO KacaTelbHBIX IUIOCKOCTEH MOXXHO MPOBECTH K JIaHHOW cdepe
4yepes3 TOUKY, IpHHAIIeKAIIyo chepe?

a) 0ECKOHEYHO MHOTO;

0) onHy;

B) ABC;

') HU OJHOM.

3. Kakoit reometrpudeckoit Gurypoit siBiasieTcsi ce4eHre KOHyca TIOCKOCTHIO,
MEPIEHIUKYIJISIPHOU €ro OCH?

a) Mpou3BoJIbHAs (PUrypa;

0) TpEyTroJIbHUK;

B) KpYT;
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T') OBaJl.

4. ]lnameTp OCHOBaHMS KOHyca paBeH 4 cM, oOpa3ymoomas — 3 cM, Torjaa
TUTOMIA b OOKOBOI MTOBEPXHOCTH paBHA!

a) 207 ;

0) 57,

B) 271,

r) 67 .

5. OceBbIM CEUYCHHEM KOHYCa SIBJISCTCS PAaBHOCTOPOHHHUH TPEYTOJLHUK CO
CTOPOHOM 8§ CM, TO IUIOMIAh OCHOBAHHS KOHYyCa MOKET OBITh PaBHA:

a) 64r;

0) 24r,

B) 167,

r) 87.

6. Kak m3amMeHnTcst 00beM MIJIMHIPA, €CIIA €T0 PaJANyC YMEHBITUTH B 3 pasa,
a BBICOTY YBEIIUYHTH B 9 paz?

a) 00beM yBEJIMYIHTCSA B 3 pasa;

0) 00beM YMEHBIIUTCS B 3 pasa;

B) 00beM HE U3MEHUTCS;

I') HET IPaBUILHOTO OTBETA.

7. JlaHbl BEKTOPEI 5(1; 3,5)u 5(4; 2;1), Torza BEKTOp 2a—3b OyJeT UMETh

KOOPJIUHATHI:
a) (-10; 0; 7);
6) (-4; -2; -1);
B) (-10; 1; 4);
r) (10; -1; 4).
OTtBeThI K TECTy Ne2
No 3amanus Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4
1 B B r a
2 a B a §
3 o 0 a B
4 B r § r
5 r a § B
6 r r a B
7 B r a a

Kpurepuu oueHku:
OneHka «OTJMYHO» — €Cli OO0ydJaromuiics NpaBUIBHO OTBETUI Ha 7/
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BOIIPOCOB.

OrneHKa «XOpOIIO» — €CIIM OOYYarONIUiCs MPaBUIBLHO OTBETHJ Ha 6-4
BOIIPOCA.

Ol1lcHKA «y0BJIETBOPHTEIbHO» — €CIIH 00YUYaIOIIMNACS MTPABUIBHO OTBETHII
Ha 3 BoIpoca.

Bpems BpimosHennsi: 10 MuH.

3aganme 4: BBINIOJIHEHHUE TPOBEPOYHBIX PAOOT.
IIpoBepsiemble pe3yabTaTthl 00yuenusi: MP, [1P6-1, I1P6-3, I1P6-4, T1P6-
6, [1P6-7, [TP6-14.
TekcT 3a1aHUA:
Tema 22. [IpousBoanas. IlpumeHenne npou3BoOAHOM
IIpoBepounas padora Nel
WHcTpykuusi: BHIOJHUATD JAHHBIE 3aaHUSI.
Bapuanr 1

1. Haitgure mpou3BoaHyI0 (PYHKITUH:
a) f(x)= % - X;

X
6) f(x)=4sinx(x+1);
B) f(x)=2°X

X+2

2. Ha pucynke uzobOpaken rpadpuk pyukumu Y= f(X) m kacarenbHas K

HeMy B Touke ¢ abcuuccoil X,. Halinure 3nauenue npousBoxHoi Gpynknun f(X) B

TOYKE X, .

LIN T |

o
=Y

E3
I
!
]
I
]

\
\

\
\
\

3. Uccnenyiite dynkimio u nmoctpoiite rpaduk: f (X) = x> —2x° + X.

Bapuanr 2
1. Haiinute mpon3BOAHYIO (PYHKITUU:
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a) f(x):%+x;

6) f(x)=3cosx(x—2);

3+ 2x
B) f(X)= —

2. Ha pucynke m3o0paxen rpaduk ¢yukuumu Y= f(X) u kacarenpHas K

aToMy TpaduKky B TOuke C abcmmccol, paBHOM -3. Halimute 3HaueHue
IPOU3BOJHON 3TOM ()YHKIIUH B TOUKE X, =—3.

AT
y =%
Jf -
1 »
o1 11 X
A

3. Uccnenyiite ¢pynximio n moctpoiite rpaduk: f (X) =X +6x* +9x.
Bapuant 3
1. Haifnure mpon3BoaHYyO (YHKITUU:
1
a) f(X)=—=+7,;
) F(x) ™
6) f(x)=2tgx(x+3);
B) f(X)= 4x +1

X+3
2. Ha pucynke uzobOpaken rpadpuk pyukumu Y= f(X) m kacarenpHas K

HEMY B TOYKE (2;—1). Haiinute 3navenue npousBoanoi pyukuuu f(X) B Touke
X=2.

Ay

!

1
Jx)

]
¥

A\
~

i 4

1
oy
(0]

3. Mccnenyiite dpyHkimio n mocrpoiite rpaduk: f(X) =X +4x* + 4X.
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Bapuanr 4
1. Haitgure mpou3BoHyI0 (PYHKITUH:

a) f(x):%—lo;

6) f(x)=4ctgx(x—8);

B) f(X)= 3;‘_*;.

2. Ha pucynke m3o0paxen rpadpuk ¢ynkumu Y = f(X) um kacarenpHas k

TOYKE X, .

\'\ T tjw
N NPl X
L :
L___.- dﬁ‘.{:f(x)_
\\ \\.
\\ A
N

3. Uccnenyiite ¢pynximio n moctpoiite rpaduk: f (X) = x> —8x° +16X.

OT1BeTbI K IPOBepoOUHOIi padoTe Nel

HeMy B Touke ¢ abcuuccoil X,. Halinure 3HaueHne npousBoxHoi Gpynkuu f(X) B

3aaHusd

No
Bapuant 1

a f’(x):—%—l
X

6 f'(x) =4(sinx +(x +1)cos x)

3Xx—8
B f' = 2
) (x+2)

2 f'(%,)=-2

1. O6nacte onpenencaus Gyaknun: R.
2. O6nacte 3HaueHus Gyakoun: R.
3. UeTHOCTH MM HEUETHOCThH (YHKITUHU:

3 f(—X)=(-X)°’ = 2(-X)* +(-X) =—x*=2X—X - ¢yHKuua obmero

BHJIA.
4. Touku nepecevyeHus: KpUBOM C OCSIMU KOOPAUHAT:

- mepeceyeHue ¢ ocbio Oy: x=0 = y=0;
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- mepecedeHme ¢ ochlo Ox: y=0 = x*-2x*+x=0,
X(x* —2x+1) =0, orkyna: x, =0 u x, =1.
5.  HaxomuMm  WHTepBadsl  BO3PACTAaHMSA W yOBIBAHMUS:

f'(x)=3x* —4x+1, 3x* +12x+9=0, otkyna: X, =1u X, :%.

B I CEEEER
3 3 3
f'(x)>0 0 f'(x)<0 0 f'(x)>0
max min
1 1
Ne Bapuant 2
3aJlaHu
, 8
a f (X) = -3 +1
X
1| 6 f'(x) =3(cosx —(x—2)sin x)
7
f'(x)=—
B (X _ 2)2
2 f'(%,)=15
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1. O6nacte onpeneneHus GyHknun: R.
2. O6nacth 3HaucHUSA GyHKIUH: R.
3. UeTHOCTh WJIM HEYETHOCTh (PYHKIIHH:

f(=X) = (=%)°* +6(=X)* +9(—X) = —x>+6X—9X - ¢yHKUMA oOImEro
BHJIA.

4. TOYKH MmepeceyeHns KPUBOU C OCSIMH KOOPMHAT:

- mepeceuenue ¢ ocero Oy: x=0 = y=0;

- mepecedeHme ¢ ocklo OX: y=0 = xX*+6x°+9x=0,

X(X* +6x+9)=0, otkyna: x, =0 u X, =—3.

5. Haxomum ~ wWHTEpBaJIbl  BO3pacTaHus W yOBIBaHHUS:
f'(x)=3x* +12x+9, 3x* +12x+9=0, orkyna: X, =—1u X, =-3.
(—oo; —3) -3 (—3; —1) -1 (—1; +oo)
f'(x)>0 0 f'(x)<0 0 f'(x)>0
3 max min
1 &
Ne Bapuant 3
3aaHUA
3
F/(X) = ———
e () 2x*
1 X+3
0 f'(x)= S(tgx +— j
cos* X
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8

f(X):(x+3)

2

f'(%,)=-2

1. OGnacts onpenenenus pynkuuu: R.
2. O6nacth 3HaucHUSA QyHKIUH: R.
3. UeTHOCTh WJIM HEYETHOCTh (PYHKIIHH:

f(—X) = (%)’ +4(=X)* + 4(~X) =—x* +4x* —4X - ¢yHKIEA 0OmIIETO
BH/IA.

4. To4kHu TIepeceUeHNsI KPUBOM ¢ OCSIMH KOOP/IMHAT:

- mepeceyenue ¢ ocbio Oy: Xx=0 = y=0;

- mepeceueHme ¢ ocklo OX: y=0 = X +4x°+4x=0,
X(X*+4x+4)=0, otkyna: X =0 u X, =—2.
S. Haxonum WHTEPBAJIbI BO3pACTaHUS U yObIBaHMS:

f'(X):3X2+8X+4, 3X2+8X+4:0,0TKYI[32 )(1:—2 u Xzz—é_

SR IERED

f'(x)>0 0 f'(x)<0 0 f'(x)>0
max min

-0y5
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No
3a/1aHUs

Bapuant 4

a

, 4
F)=-=
X

£'(x) :4(ctgx— ’_“fj
SIn™ X

21

(x-3)

F/(X)=—

f'(%)=-12

1. OGnacts onpenenenus pynkuuu: R.
2. O6nacte 3Hauenus Gpyakuuu: R.
3. UeTHOCTh WJIM HEYETHOCTh (PYHKIIUU:

f (—x) = (—X)® —8(—x)* +16(—x) = —x*> —8x* —16X - dpyHKIUA 0OIIEro
BU/JIA.
4. Touku nepecevyeHns KpUBOM ¢ OCSIMU KOOPJIMHAT:

- mepeceyenue ¢ ocbio Oy: Xx=0 = y=0;

- mepecedenme ¢ ocklo Ox: y=0 = x*-8x*+16x=0,

X(X2 —8X+16) =0, orkyna: X, =0 u x, =4.
5. Haxomum UHTEPBaJIbI

BO3paCTaHUA u Y6BIBaHI/I$II

f'(x) =3x* —16x+16, 3x* —16x+16 =0, otkyma: X, =4 u X, :%.

T T ] e
3 3 3
f'(x)>0 0 f'(x)<0 0 f'(x)>0
max min
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Kpurepuu onenkm:

— COOTBETCTBHE OTBETOB ITPaBUJIbHBIM BapUaHTaM.

OrneHKa «OTJIIMYHO» CTABUTCS B CIACAYIOLINX CIIydasiX:

— paboTa BBINOJIHEHA OJHOCTHIO;

— B JIOTUYECKUX PACCYXkICHUAX U 0O0CHOBaHUIX HET MPOOEJIOB U OLIMOOK;

— B PEIICHWH HET MaTEeMaTHYECKHUX OIIMOOK (BO3MOYKHA OJHA HETOYHOCTH,
OMKCKA, HE SBIISIONICECS CIEACTBHEM HE3HAHWs WJIM HEMOHUMaHUS y4eOHOTO
MaTepuana).

OneHka «X0pouo» CTaBUTCA B CIEAYIOIINX CIyYasx:

— paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIaroB peIIEeHUs
HEJ0CTaTOYHBI;

— ONylIeHa OJHa OIKMOKa WM JBa-TPU HEA0YETa B BBIKJIAAKAX.

OneHKa «y10BJIETBOPUTEIbHO0)» CTABUTCS B CICAYIONINX CIydasx:

— JIONyIIEeHbl 0oJjiee OJHON OMOKKM WM Oojiee IBYX-TpeX HEAOYETOB B
BBIKJIQJIKaX, HO OOy4aromuiicss BiaaeeT O0Os3aTeNbHBIMH YMEHHUSMHU IO
IIPOBEPSIEMON TEME.

OreHKa «Hey10BJIETBOPUTEIbHO)» CTABUTCS B CICAYIOIIUX CIyYasx:

— JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, MOKa3aBIUINe, YTO 00yJaromuiics He
BJIa/ieeT 00s3aTeIbHBIMU 3HAHUSMU IO JAHHOW TE€ME B MOJIHON Mepe;

— paboTa Moka3aja MOJIHOE OTCYTCTBHE y OOydaromerocsi o0si3aTelIbHbIX
3HAHUM, YMEHUN IO IPOBEPSEMOM TEME.

Bpems BoinosiHenusi: 30 MuH.
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Tema 23. UHTerpaJ u ero npuMeHeHust
IIpoBepounasi padora Ne2
HNHCcTpyKumsi: BHIIOJHUTD TAHHBIC 3aaHUS.
Bapuanr 1

1. Haiitu mna ¢ymkmum  f(X) =12x* —6X+5 mnepBoobpasHyto, rpadux
KOTOpOU TpoxoauT uepe3 Touky M (-1, 4).

2. BrramcnuTe HEOMpEneICHHBIH HHTETpal METOJOM HEMOCPEACTBEHHOTO
UHTETPUPOBAHUS:

9 {02 o

5) JZX +§X_1dx.

3. Haiinute onpeaeaeHHbIA UHTErpal:
2
J‘(4x3 —BX? +2X — 2)dx .
-1
4. Haiitn IJI01A1b burypsi, OTpaHUYCHHOU JIVHUSAMU:

y=x"+2,y=0,x=-3,Xx=3.

Bapuant 2
1. Haittu mna oymkmam  f(X) =9%° +4X—3 mepBooGpasHylo, rpadux
KOTOPO# mpoxoaut yepe3 Touky M (-1, 3).
2. Boluucnure HeOmpeaeNeHHbI MHTErpal METOJO0M HEMOCPEICTBEHHOTO
WHTETPUPOBAHUSL:

o -y )

5) J'3X +53x _1dx.

3. Haligure omnpeseneHHbIi HHTErpat:
2
_[(6x5 —4%° +6X —3)dx.
-1
4. Hairtu IUIOIIAIb burypsi, OTPaHUYEHHOU JIAHUSAMU:

y=x"+3,y=0,x=-3,x=3.

Bapuanr 3
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1. Haittu mns ¢ynxmun  f(X) =3x° —2X+4 mepBooGpasHylo, rpadux
KOTOPO# MPpoxoauT uepe3 Touky M (-1,1).

2. BpluucnanTe HEOMpeIeICHHBI WHTErpal METOIOM HEIOCPEICTBEHHOTO
UHTETPUPOBAHUS:

a) I(xs(x—4)2)dx;

4x* +7x° -1
6) | .

3. Hangure onpeneneHHbld HHTETPal:
2

J(?xe - 8x° —6x—4)dx.
-1
4. Haitu IUIOLIA/Ib burypsi, OTPaHUYEHHOU JIMHUSAMU:

y=2x"+1,y=0,x=-3,x=3.

Bapuanr 4
1. Haittu mnms dymkomm  f(X) =6x° +4x+1 mepBoobpasHyio, rpadux
KOTOpOU TpoxoauT uepe3 Touky M (-1, 2).
2. Beraucnmre HeONpeaeneHHbI MHTETpal METOOM HEMOCPEICTBEHHOTO
WHTErPUPOBAHUSL:

a) I(XZ(X—5)2)dX;

5x° +8x* -1

3. Haligure onpeseneHHbIi HHTErpat:
2

J.(12x3 —3x° +4x— S)dx .
-1
4. Haiitn IJI0IAb burypsi, OTpaHWYEHHON JIVHUSAMU:

y=3x"+2,y=0,x=-3,x=3.

OT1BeTbI K IPOBepOYHOI padoTe Ne2

Ne 3amanns Bapuant 1 Bapuant 2
1 F(x)=4x"—3x" +5x+16 F(x)=3x"+2x"—3x+1
8 7 6 7 5
a X——ﬁ+2L+C X——x6+9i+C
8 7 3 7 5
2 1 1
6 2x+6In|x|+=+C 3x+5|n|x|+F+C
X X
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3 -6 48
- ' NEARAY
5 5
“ \|/ \V/
0 5 0
S=30 S=36
Ne 3apanus Bapuant 3 Bapmuanr 4
1 F(X)=x" =X +4x+7 F(X)=2X"+2x*+x+3
6 5 5 4 3
a X8 axtic X B o
6 5 5 2 3
2 1 1
6 4x+7In|x+=—=+C 5x +8In|x|+—+C
3X 4x
3 78 27
5o 20 !
\ be ) 15
\10 / \10 /
4
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Kpurepuu oneHku:

— COOTBETCTBHE OTBETOB MIPABUJIbHBIM BapHaHTaM.

OlLleHKa «OTJIMYHO» CTABUTCS B CIEAYIONIUX CIyYasx:

— paboTa BBIMOJTHEHA TIOIHOCTBIO;

— B JIOTHYECKHUX PACCYKJICHUIX U 000CHOBAHUAX HET MPOOEIIOB U OIMIUOOK;

— B PEIIEHUU HET MaTeMaTHYEeCKUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTH,
ONKCKA, HE SBJIAIONICECS CIIEJCTBUEM HE3HAHHUS WM HENOHUMAaHUs y4eOHOro
Marepuana).

OlLieHKa «XOPOII0Y» CTABUTCS B CICAYIOIINX CIydasx:

— paboTa BBHIMIOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIArOB PEIICHUS
HEJIOCTATOYHBI;

— JIOMYIIIEHA OJTHA OIIKOKA WJIU ABA-TPU HEJ0YETa B BBIKJIAJIKaX.

OneHka «y10BJIEeTBOPUTEIbHO» CTABUTCS B CIEAYIONIUX CIyYasx:

— JIONyIIEeHbl OoJiee OJHON OmUOKKA WM Oojiee JBYX-TpeX HEIOYETOB B
BBIKJIQJIKaX, HO oOOydwaromuics BiaaeeT o0s3aTeNbHBIMA YMEHHUSIMHU  TIO
IIPOBEPSAEMOU TEME.

OlieHKa «HEeYT0BJIETBOPUTEIBLHO0Y» CTABUTCS B CICAYIOMINX CIIydasix:

— JIOMYIIEHBI CYIIECTBEHHbIC OIIMOKH, MOKA3aBIlKe, YTO O0YUYaIOIIUICS HE
BJIaJIee€T 00513aTeIbHBIMU 3HAHUSIMU 110 JJAHHOM T€ME B MOJIHOM Mepe;

— paboTa MoKa3zana IMOJHOE OTCYTCTBHUE y OOyYaromerocs o0s3aTelbHbIX
3HAHWUM, YMEHUN IO IPOBEPSAEMOM TEME.

Bpems Boinosnenusi: 30 MuH.

Tema 24. CucteMbl ypaBHeHHMH
IIpoBepounasi padora Ne3
MHCeTpyKIUsi: BBITOTHATH JaHHBIC 3aJaHHSI.
Bapuanr 1

1. SBngercs nu napa yucen (—1; 2) pPELIEHNEM CUCTEMBI YPABHEHHN:
X2 +(y-2)" =1
y—-2x=4.

2. PemnTh cucteMy ypaBHEHUI METOJO0M alre0pandeckoro CIOKEHU:
3x—11y =36,
3x+11y =-30.

3. [Ipu kakux 3HAUEHUSAX & CHUCTEMa YpPaBHEHMIA:

49




X+3y=7,
2X+ay =14.

uMeeT OECKOHEYHOE MHOKECTBO PEIICHUI?
4., ITpu kakux 3HaueHusX a u b rpaduk ypaBHenus ax+ by =8 npoxoaut

yepes Touku A(L; 3) u B(2;—4).
5. [lepumeTp mpsSMOYTOJIBHUKA paBeH 22 cM, a ero 1miomab 30 cm’. Haittu
CTOPOHBI IPSIMOYTOJIbHUKA.

Bapuant 2
1. SIBnseTcs nu mapa yncen (3; — 2) pellIeHNEeM CUCTEMBI YPaBHEHHIA:

X—Yy=5,
{x2+(2y+])2:1&
2. Pemnth cucteMy ypaBHEHUN METOJIOM IOICTaHOBKU:
X—2y=-7,
{3x+4y:19
3. [Ipu Kakux 3HAUEHUSAX A CUCTEMa YpaBHEHMIA:
3ax+y=7,
{6x+y:14

HE UMEET PEIICHUN?

4. Mpsmas Yy =kx+b mpoxomut yepe3 touku A(2;1) u B(-3;2). Haiigure
Beanunbel K u b,

5. [lepumeTp nmpsiMoyToJbHUKA paBeH 18 cm, a ero miomans 20 cm?. Haiitn
CTOPOHBI NPSIMOYTOJIbHUKA.

Bapuanr 3
1. SBngercs nu napa yucen (—2; 7) pPELIEHNEM CUCTEMBI YPABHEHHN:

(1-x)° - y* =40,
X+Yy=5.

2. PeminTh cucteMy ypaBHEHU METOJO0M alre0pandeckoro CIOKEHUS:

x—2y=217,
5x+2y =33.

3. IIpu KakuX 3HAYEHHUSIX & CHCTEMA YPABHEHUI:

3X+2y =6,
ax—y=3
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uMeeT 0ECKOHEYHOE MHOXKECTBO PEILICHU?
4. Tlpu kakux 3HaYeHUsX a u b rpaduk ypaBHenus ax—by =6 mpoxomurt

yepes Toukn A(2;—1) u B(-6;5).
5. [lepumeTp mpsAMOYTOJBHUKA paBeH 24 CM, a ero Iiomaap 36 cm’. Haittu
CTOPOHBI MIPSIMOYTOJIbHUKA.

Bapuant 4

1. SIBnsercs v napa yucen (2; - 4) PELIEHUEM CUCTEMBI YPABHEHHUIA:
3+y=x-3,
{xz +(y+6)2 =8,
2. Pemuth cucteMy ypaBHEHUI METOJOM IMOACTAHOBKHU:
X+3y=09,
{3X —y="7.
3. [Ipu kakmx 3HAYCHHUSAX A CHCTEMa YPaBHEHUM:
3X+y=-4
{x —ay =8.
HE UMEET PEIICHUI?
4. Tlpsmas y=kx+b mnpoxomur uepes toukum A(—4;5) u B(4;-3).

Haiinure Bemuannbl K u b,
5. Tlepumetp mpsMoyroibHUKa paer 30 oM, a ero miommags 56 cv’. Haiitu
CTOPOHBI TPSIMOYTOJIbHUKA.

OTBeTHI K NPOBEPOYHOIi padoTe Ne3

No
BapuanTt 1 Bapuant 2
3aJTaHUsI
1 Ja

X — 2y_—7:>x_—7+2y

+{3x—11y:36, 3x+4y =19,
3x+11y =-30.
6x=6=>x=6+6=1 3(-7+2y)+4y=19.

2 3.-1-11y =36 {x ~7+2y,

-11y=36-3=33 21+ 6y+4y=19.
y=33+(-11)=-3
Ortser: (L, —-3) 10y=40=y=4

X=—7+2-4=-7+8=1
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Ortsert: (1;4)
a=5.6,b=0.8 k=-0.2,b=1.4
5 a=5b=6wm a=6b=5 a=5b=4 uwma=4,b=5
No
Bapuant 3 Bapuant 4
3aaHus
1 Ha
X+3y= 9:>x 9-3y
3Xx—-y="1.
+7x—2y=27,
5x+2y =33. x=9-3y,
3(9-3y)-y="7.
12x=60=x=60+12=5
Xx=9-3y,
2 7-5-2y=27
21 -9y —-y=1.
—2y=27-35=-8
y=—-8+(-2)=4 {X 9-3Y,
Ortser: (5;4) 0y=-20=y=2
Xx=9-3-2=9-6=3
Otser: (3;2)
3 a=—§ a=—1
2 3
a=9,b=-12 k=-1b=1
5 a=b=6 a=7,b=8 wm a=8b=7

Kpurepuu ouenkmu:

— COOTBETCTBHE OTBETOB IIPAaBUJIbLHBIM BapHaHTaM.

O1leHKa «OTJIMYHO» CTABUTCS B CIASAYIONTUX CITyYasx:

— paboTa BBIMOJIHEHA MOIHOCTHIO;

— B JIOTHUECKHUX PACCYKJICHHUAX M 000OCHOBAHUSIX HET MPOOCIIOB M OMINOOK;

— B pEIIEHWH HET MAaTeMaTHYEeCKUX OIMMOOK (BO3MOYKHA OJHA HETOYHOCTH,
ONKMCKa, HE SIBJIAIOIICECS CIICCTBUEM HE3HAHWS WM HEMOHMMAaHUS Y4eOHOTO
MaTepuana).

Or1eHKa «XOPOII0Y CTABUTCS B CISAYIOIMINX CIydasx:

— paboTa BBINOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIArOB PEIICHUS
HEJI0OCTaTOYHBI;

— JIOTyIIIeHA OJ[HAa OITMOKA WJIU JIBa-TPU HEJ0UETa B BBIKJIAKAX.

Or1eHKa «y/I0BJIETBOPUTEIBLHO0Y» CTABUTCS B CIICTYIOIINX CITydasx:
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— JomyuieHsl Oosiee OoAHON ommOKM Wiau Oojiee NBYX-TpeX HEJOYETOB B
BBIKJIQIKaX, HO OOy4arouiuiicss BiaaeeT O0Os3aTeNbHBIMH YMEHHUSMHU IO
IPOBEPSIEMON TEME.

OreHKa «HEYT0BJIETBOPUTEIbHOY» CTABUTCS B CICAYIONUX CIydasX:

— JIOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIINe, YTO 00yJaromuiics He
BJIa/ieeT 00s3aTeIbHBIMU 3HAHUSAMU 10 JAHHOW TEME B MOJTHON MeEpE;

— paboTa ToOKa3ana IMOJHOE OTCYTCTBHE y OOydaromerocs o00sS3aTelbHbBIX
3HAHUM, YMEHUU T10 IIPOBEPSAEMON TEME.

Bpemsi Boinosnenusi: 30 MuH.

Tema 29. MaTteMaTnueckoe O:KuIaHue CJIyqdailHo BeauuuHbl. Tema 30.
Jlucnepcus M CTAHAAPTHOE OTKJIOHEHHE CJIYy4YaiiHO BeJTUYUHbI
IIpoBepounasi padora Ned

NucTpyKumsi: BHINOIHUTD JIAaHHBIC 3aJaHUS.
Bapuanr 1
JluckpeTHas ciaydaiiHas BeIMUMHA X UMEET paclpeeliCHUE BEpOATHOCTEH,
3aJJaHHOC TAOJIMIICH:

X; 10 12 15 17 21
P; 0,2 0,2 0,4 0,1 a
Tpebyercs:

1) Haiitu yucno a;

2) HaWTH MaTeMaTHYecKoe oxxkuaanne M (X ) :
3) mucnepento D (X ) ;

4) cpenHee KBaapaTHIecKoe OTKIOHeHHe o ( X )

Bapuanr 2
JluckpeTHasi ciaydaiiHas BeIMUYMHA X UMEET pacIlpeeieHue BepOsSTHOCTEN,
3aaHHO€E TAOJIULIEH:

X; 2 12 32 47 60
P; 0,1 0,1 0,5 0,2 a
TpeOyercs:

1) HaiiTi yucno a;

2) HaliTH MaTeMaTHYeckoe oxxkuaanne M (X ) :
3) nucnepenio D(X);

4) cpeanee KBajpaTHieckoe oTkIoHeHne o ( X ).
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Bapmuanr 3
JluckpeTHas ciiydaiiHas BeIM4YMHAa X UMEET paclpelesIieHUe BEPOSTHOCTEN,

3aJJaHHO€E TAOIULIEH:

X; 8 11 14 17 20
pi 0 ' 2 O ’ 1 a 0 y 3 O y 1
Tpebyercs:

1) Haiitn yucno a;

2) Haiitn Marematiueckoe oxunanne M (X);
3) aucnepcuio D ( X ) ;

4) cpeliHee KBaIpaTUYECKOE OTKIOHCHUE G( X )

Bapuanr 4
JluckpeTHas ciaydaiiHas BEIMYMHA X UMEET pacIpeleeHue BEpOSTHOCTEN,

3aJaHHOE TAOJIULIEN:

X; 16 17 18 19 20
P, 0,35 0,25 0,25 a 0,05
TpeOyercs:

1) Haiitu yucno a;

2) HaTH MaTeMaTHYeckoe oxxkuaanne M (X ) :
3) nucnepento D(X);

4) cpeHEee KBaIpaTUYECKOE OTKIOHCHHUE (7( X )

Bapuanr 5
JluckpeTHas ciaydaiHas BEMYMHA X UMEET PacCIpeleeHue BEPOATHOCTEN,

3aJaHHOE TAOJIULIEN:

X; 8 12 18 24 30
P; 0,3 a 0,3 0,2 0,1
TpeOyercs:

1) HaiiTh yucno a;
2) Haiitn MaTemaTudeckoe oxupanne M (X);

3) nucnepenio D(X);

4) cpeaHee KBaApaTHIECKOE OTKIIOHEHUE (7( X )

OT1BeThI K NpoBepouHOi padote Ned

Ne 3amanus Bapuanrt 1 Bapuant 2
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a=0,1, a=0,1,
M(X)=14,2; M(X)=328;
1 D(X):10,16; D(X)=252,76;
G(X)z3,19 G(X)z15,9
Bapuanr 3 Bapmuanr 4
a=0,3, a=0,1,
M(X)=14; M(X):17,25;
1 D(X)=14,4; D(X)=1387;
G(X)z3,8 O'(X)zl,18
Bapuanr 5
a=0,1,
M (X)=16,8;
! D(X)=53,76;
G(X)z7,33

Kpurepuu onenkm:

— COOTBETCTBHE OTBETOB ITPaBUJIbHBIM BapUaHTaM.

OrneHka «OTJIIMYHO» CTABUTCS B CIAEAYIOIINX CIIydasiX:

— paboTa BBINOJIHEHA OJHOCTHIO;

— B JIOTUUECKHUX PACCYKJICHUSIX U 000OCHOBAHUSIX HET MPOOEIIOB U OLIUOOK;

— B PEIICHWU HET MaTEeMaTHYECKHUX OIIMOOK (BO3MOYKHA OJHA HETOYHOCTH,
OMKCKA, HE SBISIONICECS CIEACTBHEM HE3HAHWs WJIM HETMOHUMaHUS y4eOHOTO
MaTepuaa).

OreHKa «XOpOIIO» CTABUTCA B CIACAYIOIIMX CIIydasX:

— paboTa BBINOJHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIaroB peIIEeHUs
HEJ0CTaTOYHBI;

— IOMyIIeHa OJHa OMMOKa WM JBA-TPU HEAOYETa B BHIKIIAIKAX.

OneHKa «y10BJIETBOPUTEIbHO0)» CTABUTCS B CIECAYIONINX CIydasx:

— JIONyIIEeHbl 0ojiee OJIHON OMOKKM WM Oojee IBYX-TpeX HEIOYETOB B
BBIKJIQ/IKaX, HO OOyvarouuiicss BiaaeeT o0O0s3aTeNbHBIMH YMEHHUSMU IO
IIPOBEPSIEMOU TEME.

OreHka «Hey10BJIeTBOPUTEIbHO) CTABUTCS B CICAYIOIIUX CIyYasx:

— JIOMYIIEHBl CYIIECTBEHHbIE OIIMOKH, MOKa3aBUINe, YTO 00yJaromuiics He
BJIa/ieeT 00s3aTeTbHBIMU 3HAHUSMU TI0 JAHHOW TeME B MOJIHON MEpE;

— paboTa Moka3aja MOJIHOE OTCYTCTBHE y OOydYaromerocs 00s3aTesIbHBIX
3HAHUM, YMEHUN IO IPOBEPSEMOM TEME.
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Bpems BbinosiHeHus1: 15 MuH.

3aganue 5. BHINOJIHEHUE UTOTOBOM KOHTPOJIbHOU paboThl 3a 1 cemectp.
IIpoBepsiemble pe3yabTarhl 00yuenusi: MP, 11P6-1, T1P6-3, I1P6-4, I1P6-
6, [1P6-7, ITP6-9, I1P6-12.
Texcr 3axanus:
Hrorosas koHTpobHasi padoTa 3a 1 cemecTp
NucTpykuusi: BBIIOJHATD JAHHBIE 3aJaHUS.
Bapuanr 1

. . 3) V4
1. Haiitu Sina u tga, ecnu COSa:—E U 7r<a<E.

2. Pemmure ypaBHenue: v 2x° — X =1.

3. B mepuon pacnpomaku Mara3uH CHUKAJ IIEHBI IBAXKBI: B TIEPBLI pa3 Ha
45%, Bo BTOpoit Ha 10%. Ckosbko pyOjel cTajl CTOUTH TOBAp IOCIE BTOPOIO
CHWKEHUS 1IEH, €CIIM JI0 Havana pacrpojiaxu oH croui 600 pyoneit?

4, Obnacte onpenenenus ¢yukuun Y = f(X), rpaduk koTopoii H300paKeH

Ha PHUCYHKE, — [—5; 4]. Haiinure oOnacte 3HaueHUN (PYHKUHMH, HYIH (QYHKIUH,

IMPOMCIKYTKH Y6BIBaHI/ISI " BO3pacCTaHus.

I 3%

/I (LN

" N1/

5. Yepe3 Bepmmny C xkBagpata ABCD k ero ImoCKOCTH TIPOBEACH

nepneHaukynsap CK . Hatiqute KB, ecnm KA=+/34 CcM, AC =32 cm.

6. B pesymbrare U3MEpEeHHS HEKOTOPOW BEIWYHMHBI OBLI IOJyYCH
cnenyrommuii Habop pmanubix: 21; 18,5; 25,3; 18,5; 17,9. Haiitu cpennee
apru(pMETHICCKOE, pa3Max, MOy U MeAUaHy JaHHBIX.

Bapuanr 2

. . 4 3r
1. Haiitu cosa u tga, eciu Slna:—g u 7z<cx<7.

2. Pemmte ypaBHenue: y X +8x =3.
3. B mepuos pacmpoaky MarasiH CHUKAI [eHbI ABAK/BL B IIEPBBIHA pa3 Ha

10%, Bo BTOpO# Ha 35%. Ckonbko pyOJiel cTajd CTOMTh TOBap IOCJE BTOPOTO
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CHW)KEHUS TI€H, €CIIM JI0 Havasa pacrpoaxu oH croun 1200 pyoseit?
4. Obnactp onpeneienus ¢yukuun Y = f(X), rpaduk koTopoii H300paXKeH

HA PUCYHKE, — [—3; 4]. Haiigute obnacth 3HaueHud (yHKIUHU, HyId (QYHKIUH,
POMEKYTKH yOBIBAHUS U BO3PACTAHUSI.
y e, 'j"'*'"j
Yy = f(x)
pab N | ]
-3 | |0 4 | |x

5. B tpeyrompanke ABC AB =BC =10 cm, AC =12 cm uepe3 Touky B x
IUTOCKOCTH TPEYTOJIbHUKA TpoBeaeH neprneHaukynsap BD mmunoit 15 cm. Haiitu
pacctosinue ot Touku D mo mpsamoit AC .

6. B pesynbraTe wH3MEpEeHUs HEKOTOPOH BEIWYMHBI OBLI IOJYy4YEH
cienyromuii  Habop nmamHex: 3,8; 7,2; 6,4; 6,8, 7,2. Halitu cpennee
apumeTrnyeckoe, pazmax, MOy U MEIUaHy JaHHbBIX.

Bapuant 3

: 3
1. Haiitu Sina u tgar, ecnu COSa:—E u 7”<05<27z.

2. Pemmte ypaBHenue: yX° +3x = 2.

3. B nepuoj pacnpoaaku MarasuH CHH>KAJT LIEHBI ABAX/bl: B TIEPBBIA pa3 Ha
40%, Bo BTOopoit Ha 10%. Ckosbko pyOsel cTajl CTOUTH TOBap MOCJE BTOPOTrO
CHWDKEHHUSI 1IEH, €CJIM J10 Havyaja pacnpojaxu oH ctoua 600 pyoieit?

4. O6nacte onpeaeneuus ¢pyukuuu Y = f(X), rpaduk koropoii n3o0pakeH

Ha PUCYHKE, — [—5; 3]. Haiinute obnacte 3HaueHuid (QPyHKIUU, HYTU (QYHKIIHH,

MIPOMEKYTKH yOBIBaHUS U BO3PACTAHMUS.
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5. Uepes BepmmHy C kBaapatra ABCD k ero miockocTd TpoOBeICH

nepneHaukyissp CK . Hatimure KA, ecim BC =2 cm, KB =21 om.
6. B pesymprare wu3MEpeHHS HEKOTOPOW BEIMYHMHBI OBUT TOIY4YeH
cienyronuii Habop nmamwbix: 21,6; 37,3; 16,4; 21,6; 15,4. Haiitu cpemnee

apI/I(l)MCTI/I‘IeCKOG, pasMax, Moay U MCIHMAaHY JAHHBIX.

Bapuanr 4

. . 3
1. Haiitu Sina u tga, ecnu COS“:_E 151 E<a<7z.

2. Pemmure ypaBHenue: \2x° —2x =2.

3. B nepuo pacnpojiaxxu Mara3uH CHM>KaJl LIEHbI JIBAXbI: B MIEPBbI pa3 Ha
30%, Bo BTOpoil Ha 10%. Ckonbko pyOJsiell cTalm CTOMTH TOBap IMOCJIE BTOPOTO
CHUKEHUS 1IEH, €CIIM JI0 Havasa pacrpojiaxu oH croun 1500 pyoueit?

4, Obnacte onpeneienus ¢yukuun Y = f(X), rpaduk koTopoii H300paKeH

Ha PHUCYHKE, — [—4; 4]. Haiinure o0nacte 3HaueHUH (YHKUMH, HYJIH (DYHKIUH,

IMPOMCIKYTKH Y6BIBaHI/I$I " BO3pacTaHus.

¥

i3

'_jf'_2 0] N\l 4
-2

5. Orpe3ok KA mmmHO# 3 cM — nieprieHAuKyIIsIp K miockocty pomba ABCD
, B kotopoM AB=5 cm, BD =6 cm. Haligure paccrosaue or Touku K 1o
npsimoii BD .

6. B pesynbraTe H3MEpEeHHsS HEKOTOPOH BEIWYMHBI OBbLT IMOJYYCH
ciemyronuii  Habop gamHeix: 8,4, 7, 84; 9,3; 10,5, Haiitu cpemnee

apupmMeTnyecKoe, pazmMax, Moay U MeAuaHy JaHHBIX.

Bapuaur 5

. . 1 3z
1. Haiitu cosa u tga, eciu Sma:_E u 7z<a<7.

2. Pemmte ypaBHenue: v2X° +7x =3.
3. B mepuon pacnpomaxu Mara3suH CHIDKaI IIEHBI JBAXK/IbI: B MIEPBBINA pa3 Ha

10%, Bo BTOpo# Ha 30%. Ckoapko pyOsieil cTal CTOUTH TOBAp IIOCJIE BTOPOTO
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CHUKEHHUSI 1IEH, €CJIM J10 Havaja pacupojaxu oH ctoua 900 pyoueit?
4. Obnactp onpeneienus ¢yukuun Y = f(X), rpaduk koTopoii H300paXKeH

Ha pUCYHKE, — [—3; 3]. Haiinure obnacth 3HadeHMid QyHKIMU, HYTU (YHKIUH,

IMPOMCIKYTKH Y6BIB3HI/I$I 1 BO3pacCTaHus.

5. Otpe3ok MA mymHO# 8 cM — epneHAUKYIsIp K miockoctd pomba ABCD
, B kotopom AB =10 cm, BD =16 cm. Haiimute paccrossaue or Ttouku M 1o
npsimoit BD .

6. B pesymprare wu3MEpeHHs] HEKOTOPOW BEIWYHHBI OBLT IOIYYEH
cremyronuii Habop mamHeix: 12,3; 12,3; 17,7; 13,6; 18. Haiitm cpemnee
apu(pMeTHYeCcKOe, pa3mMax, MOy U MeJMaHy JIaHHbIX.

OTBeThI K HTOTOBOM KOHTPOJILHOM padoTe 3a 1 cemecTp

Ne
S Bapmuanr 1 Bapuanr 2 Bapuanr 3
sina:g, COSa=—§=—0,6, sinaz—l:—0,28,
1 " 13 5 . 25 ,
tga:—€:—2,4 tgoc:g tga:ﬁ
2 X =-0,9x,=1 X =-9;x,=1 X =4 X, =1
3 297 702 324
E(y)=[-33]; E(y)=[-2:3]; E(y)=[-33];
HYJIA QYHKIIMH: HYJIH QyHKITUH: HyU QYHKITHH:
X, =—4, X, =0, X ==3, X, =1, X =-2, X,=2;
4 X, =3; X, =3; IIPOMEIKYTKH
IPOMEXYTKHU IPOMEXYTKH yOBIBaHUS:
yOBIBaHUS: X € [—2; 2] ; | yObIBaHUSA: X € [—1; 2] Xe [—4; 0] ;
IPOMEXYTKU ; MPOMEXKYTKU
BO3pacTaHUsA: IPOMEKYTKH BO3paCTaHM:A:
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X € [_5; _ 2] U [2; 4] BO3pAaCTAHHUS: X e [—5; - 4] )/ [O; 3]
xe[-3;-1]u[2; 4]
5 17 5
B 3 X =22,46,
X,=20,24, R=7,4, | X, =6,28, R=34, '
R=219, M, =216,
M, =18,5, M, =185 | M,=7,2, M, =6,8
M, =216

OTBeTHI K HTOT0BOI KOHTPOJILHOI padoTe 3a 1 cemecTp

Ne Bapuanr 4 Bapuant S
3aIaHus
sina:ﬂ:O,S, COSaz—i,
5 13
4 12
tgor = —— tgor=—=24
9 3 g 5
X =—1LXx,=2 X, =-4,5 X, =1
945 567
E(y)=]|-3; 4]
=54 E(y)=[-2:3];
Hyu QyHKIUM: X, =—3,
« —2- Hynu Gyskuuun: X, =-2,5, X, =1;
2 T &

IPOMEKYTKH yObIBaHUS:

IPOMEKYTKU yOBIBAHHUS:

xe[-3;-0,5]u[2;3];

xe[-1;4];
. MPOMEKYTKU BO3PACTAHUSA:
MPOMEKYTKH BO3PACTAHUSA: ‘ [—O, 5: 2]
xe[-4;-1]
5 10
X, =872, R=35, M =84, | x_=14,78, R=57, M, =123,
M, =8,4 M, =13,6

Kpurepum ouenkmu:

— HaJIM4YMUC BCPHOTO XOAa PCHICHHA W BCPHOI'O OTBETA K INPCATOKCHHBIM

3aJaHUSM.

OneHka «OTIHYHO» — €CIH O0ydYarolMiics NPaBUIBHO BBIIOJHWI BCE

3aJaHusl.

OrneHka «XOpomio» — eclii OO0yJarolmuiCs MPaBUIBLHO BBITIOTHUI S-4

3aJaHUIl.
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OneHka «ydOBJETBOPUTEIBHO» — €CITU OOYYaloImUNCS TPABUIBHO
BBINOJIHWI 3-2 3aJaHU.
Bpems BbinosiHeHusi: 60 MuH.
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4.3. @OoH/ OLICHOYHBIX CPEJICTB Il IPOMEKYTOYHOM aTTecTauuu (IK3aMeH)

IIpoBepsiemble pe3yabTaTtbl 00y4yenusi: MP 1-23, I1P6-1, 11P6-2, I1P6-3,
[1P6-4, I1P6-5, ITP6-6, ITP6-7, I1P6-8, I1P6-9, 11P6-10, I1P6-11, I1P6-12, T1P6-13,
[1P6-14.

JK3aMeHAIIMOHHbIE OHJIEThI

Jducuuniunaa: Maremaruka

IK3aMeHALNOHHBIN Omier Ne 1

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbMEHHOU (hopMme.

[IpaBuibHBI OTBET Ha Kaxaoe W3 3aaaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIBHBIN OTBET B BUJE 1IEJIOTO
YHCIIa, WU KOHEYHOU JIECATUYHON IPOOH, HITH TIOCIeI0BaTeILHOCTH Up.

[TepeBoa O6amioB B OTMETKH IO mATHOAILHOW mikane: 0-5 Gamna - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6aminos - «5».

. 7 1 3
1. HalinnTe 3Ha4€HUE BBIPAXKEHUS: | — + — |+ —.
25 5) 50
2. Hamor Ha noxonbl coctaBiseT 13% ot 3apaboTHOM miaTel. 3apaboTHAs
mata Jlunuu MiBanoBHse! paBHa 15000 pyouieit. Kakyio cymMMy oHa MOJY4YUT MOCIIE
yIu1aThl HaJIora Ha JoXobl? OTBET JaiTe B pyosisix.

3. MourHOCTh TOCTOSIHHOTO TOKa (B BaTTax) BBIYUCISETCS MO (opmyse
2

P:?, rae U - nanpsikenue (B BoibTax), R - compoTuBieHue (B omax).

[Tonb3ysice 3ToM hopmynoil, Haiinutre P (B Barrax), ecimu R=7 Omu U =14 B.

147
R

5. CToMMOCTh TIpOE3HOro Oujera Ha Mecsi coctaBisier 690 pyOnei, a
CTOMMOCTb OWJIETa Ha OJHY MOE3IKYy - 26 pyOnell. AHS Kynujia NpOe3IHOH U
caenana 3a mecal 35 nmoe3nok. Ha ckonbko pyOseit Oosbiie oHa Obl MOTpaTUa,
ecyu Obl MOKYyIajia OUJIeThl Ha OJIHY MOE3IKY?

4. Halinure 3HaUeHUE BBIPAKEHUSA:

6. Ha xneruaroii Oymare c pa3smepoM kietku 1x1

n300paXkeH TpeyroiabHuK. Haliure ero miomamis.
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7. Ana obcmyKMBaHUSA MEXIYHApOJHOTO CEeMHUHapa HeoO0XO0AMMO coOpaTh
TpymIy nepeBoaurkoB. CBeleHHs 0 KaHAUAaTaX MPEICTaBICHBI B TAOIHIIE.

Howmep nepeBogunka S3bIKH CTOMMOCTh yCIIyT
1 ®OpaHIy3CKui, aHTTHICKHI 6100
®OpaHIry3cKuil, HEMELKHIA 5800
3 dpanIry3ckuit 2850
4 Ncnanckwmii 3900
5 AHTIIMICKUIN, UCTTAHCKUH 7100
6 Hemenkuit 2000

[Tonwp3ysacs Tabnuieil, coOepute XOTs Obl OAHY TIpyINy, B KOTOpPOH
MEPEBOJYMKH BMECTE€ BIIAJICEOT BCEMHU YETBIPbMS S3bIKAMU: AHTJIUKACKUM,
HEMEIKUM, UCHAHCKUM U (paHIly3CKHMM, a CyMMapHas CTOMMOCTb MX YCIyT HE
npessimaer 12000 py06ieit B 1eHb.

B oTBeTe ykaxute kakoil-HUOYlb 0IMH HAOOp HOMEPOB MEPEBOAUMKOB O€3
po0ENoB, 3aNATHIX U APYTHX AOTOTHUTEIBHBIX CUMBOJIOB.

8. K nmpaBuibHOM MIECTUYTOJIBHON MPU3ME CO CTOPOHOM OCHOBAHMS, PABHOU
1, mpuKIenIM MPaBUIBHYIO MIECTHYTOJBbHYIO MUPAMULy CO CTOPOHOW OCHOBAaHUS,
paBHOM 1, Tak, 4To OCHOBaHMs coOBIAIU. CKOJIBKO TpaHEd y IOJYYUMBLIETOCS
MHOTOTpaHHMKA (HEBUIUMBIE peOpa Ha PUCYHKE HE NU300pakeHbl)?

9. Ha nmarpamme mokKa3zaHa cCpeaHeMecsdHas
temneparypa Bo3ayxa B Coun 3a kaxuapii mecsan 1920
roga. [lo ropu3zoHTamm yKa3pIBAIOTCA MECALBI, IO

BEpTUKAIM - TeMmIeparypa B Trpagycax Llenbcus.

Onpenenute 1Mo NPUBEASHHON TUarpaMMe HaUMEHBITYIO
CPEIHEMECSIUYHYIO TEMIIEpATypy BO BTOPOH IMOJOBUHE
1920 roga. OTBer naiite B rpaaycax Llenbcus.
24
20
16
12

SHB CIJCB Map arp Mail MIOH MKOJ1 aBI CEH OKT HOS [EK

10. Kaxnprit pa3, korna Hamst mpuesxaer B qepeBHIO K 0a0yIke B TOCTH,
0abymika 3aryieraer e kocuuku. Taxke Hanms 3ameraer cebe KOCHMUKH BCETa,
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Korja uaeT Ha (GuskyiasTypy. BwiOepute yTBepKAeHHS, KOTOPBIE BEPHBI IPHU
MPUBEAECHHBIX YCIOBUSAX.

1) Kaxnapiii pa3, korga y Haau 3amneTreHbl KOCMYKH, OHA HaXOIUTCS B
JIEpPEBHE.

2) Ecnu Hagst 6e3 Kocu4iek, 3Ha4uT, OHA HE Y 0a0YIITKHA B TOCTSIX.

3) Ecm Hagst 6e3 kocudek, 3Ha4uT, CeTOIHS (PU3KYILTYypa.

4) Korna Hanst cnaer HopMmaTuB 1o 0ery Ha (GU3KYJIBTYpE, OHA C KOCUIKAMH.

B otBere 3anummmTe HOMEpa BBIOpPAHHBIX YTBEpXKIACHUN Oe3 mpoOesos,
3aISITHIX U IPYTUX JTOMOJHUTEIBHBIX CHMBOJIOB.

I1. B yemnuoHaTte MO TMMHACTUKE YYacTBYIOT 25 CHOPTCMEHOK: 6 u3
Benrpuu, 7 w3z PymbiHumM, ocraneHbie uU3 bonrapuun. Ilopsiaok, B KOTOpOM
BBICTYIIAIOT TUMHACTKH, OTIpeaesaeTcs kxpeouem. Halimute BEpoSsTHOCTh TOTO, YTO
CIIOPTCMEHKA, BBICTYTIAIOIIAS [IEPBOU, OKaKkeTcs u3 bosrapumn.

12. Haitnute KopeHs ypaBHerus: 2 =16.

13. KaxaoMy u3 4eThIpeX HEPAaBEHCTB B JICBOM CTOJOIIE COOTBETCTBYET
OIHO W3 PEIICHWI B TPaBOM CTOJOIE. YCTAaHOBUTE COOTBETCTBUE MEXKIY

HCPABCHCTBAMMU U UX PCIICHUSAMMU.

HEPABEHCTBA PEIIIEHITA
LU Sl g
A) (x=3)(x—4)<0 1) 2 T -
it 0 LA B T LS e
B) 747 ) 3 4 x
5 S -
B) (v-3)(x-4)<0 3 3 4 x
(a2 LA LS -
I (x-4) 50 4) 3 4 «x

x—3

14. Ha pucynke u3obpaken rpabuk ¢yukmuu Y = f(X). Ha ocu abcumcc
oTMeueHbl Touku 1, 2, 3, 4. B kakoil W3 3TUX TOYEK 3HAUYCHHUE IPOM3BOIHOM
byukiun f (X) Hanmenbiiee? B oTBeTe yKaxuTe 3Ty TOUKY.

| y=f(£)r\
ML YT

yA
2

y |
)
S
—
=)
—
S
()
L
.
R

15. JIBa BenocuneaucTa OJJHOBPEMEHHO OTHPaBUIUCH B 120-KHMIOMETPOBBIN
npober. IIepBrIif €Xxall cO CKOPOCTBIO, HA 7 KM/4 OOJIbIIEH, YeM CKOPOCTh BTOPOTO,
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U npubbul K (GUHUILY Ha 7 YacoB paHblle BToporo. Haiiaure ckopocTh
BEJIOCUIIEIUCTA, MPUIEIIero K ¢uHuiry BropsiM. OTBET AaiiTe B KM/.
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omier Ne 2

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUMTACTCS BBIITOJIHEHHBIM BEPHO, €CJIM OOYyJarouTuiics 1ajl MPaBWIbHBIA OTBET B BHUJIE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

7,3-2,5
1,2

2. Ilmomane 3eMeinnb Q)epMepCKoro XO35IUCTBA, OTBEIEHHBIX MOJ MOCAIKY

CGHLCKOXO3HﬁCTB€HHBIX KYJIbTYP, COCTABJLICT 49 I'CKTAapOB U PACIIPpCACIICHA MCIKAY

3CPHOBBIMH KVYIIBTYpaMHU H KapTO(beJIGM B OTHOIIICHHHU 2:5 COOTBCTCTBCHHO.

1. Haiinure 3HaueHue BhIPAKCHHUS:

CKOJIBKO F€KTapoB 3aHUMAET KapToQen?
3. Ilmomaap dYETBIPEXYTOJbHUKA MOXHO BBIUMCIUTH 1O (popmyrse

1 . .
S= Edldzsm a,rae 0, u d, - UIMHBI IHaroHanei YeThIpexXyroibHuKa, ¢ - Yroil
Mexay auaroHansiMu. [lonb3ysick 3Toil QopMyioi, HalWaWTe IUIOMIAL S, €Cld
: 2
d=4,d,=7nsina=—.
7

4. Haiinmure 3Hayenue Beipakenus: 10g,6,4+10g,5.

5. Ceipok ctout 18 pyOnei. Kakoe HauOosbiee 4UCIO CHIPKOB MOKHO
kynuth Ha 190 pyOneit?

6. Ha xnetuaroii 6ymare ¢ pazmepom kietku 1x1

n3o0paxkeHa tparnenus. Haliqure ee momanib.

7. Typuct nogoupaet 3xckypcuu. CBefieHUs 00 SKCKYpCHUSIX MPEACTaBICHbI B

TalbnuIe.
Homep [Tocemaembie 0OBEKTHI CroumocTs (pyo0.)
AKCKypCUU

1 3aropoIHbIN IBOpPEI] 350

3aropoJIHbIN IBOPEI], My3€il )KUBOIUCH 400
3 [Tapk, kpenocTh 300
4 3aropoHbIi IBOpEII, TTapK 200
5 Kpemnocts 200
6 My3ei )KuBOnuCU 150
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[Tonp3ysice Tabnuiei, momOepuTe HAOOP SKCKYPCHH TakK, YTOOBI TYPHUCT
MOCETUJI YeThIpe OOBEKTa: KPEmoCTh, 3arOpOAHBIN JBOpEl, MapKk W My3eil
KUBOIIHCH, a CYMMapHasi CTOMMOCTb IKCKYPCHIA He TipeBbliiana 650 pyOei.

B oTBere ykaxuTe KakoW-HUOyAb OJMH HAOOp HOMEpPOB JKCKypcui 0e3
po0OeoB, 3aNATHIX U IPYTHX JOMOJIHUTEIBHBIX CHMBOJIOB.

8. B  0Oak, wumeromuid  ¢GopMy  NpaBUIBHOU

YETBIPEXYTOJbHON MPU3MBI CO CTOPOHOW OCHOBaHuA 10 cwm, r=——o-

HAJINTa JKUJIKOCTh. UTOOBI M3MEpPUTh 00BEM JAETaal CIOXKHOU T

GbopMBI, €e MOJHOCTHIO TMOTPYXKAIT B ATy KUIAKOCTh. Haiinure 71
00bEM JIeTalii, €CJIM TMOCye €€ MOrPY>KEHUS YPOBEHb KUJKOCTH B |
O0ake mnoxansuics Ha 30 cMm. OtBer pailiTe B KyOHYECKHX y

CaHTHUMETpPAX.

9. MOLHOCTh OTONMHUTENSE B aBTOMOOWIIE PETYIUPYETCS JAOMOTHUTEIbHBIM
conpoTuBieHueM. [lpu 3ToM MeHseTcs cujla TOKa B DJIEKTPUYECKOM LIEeNH
AJIEKTPOJIBUraTelIs: YeM MEHbILE CONPOTUBIICHUE, TEM OOJbIIE CHJIa TOKa U TEM
ObIcTpee BpaiaeTcst MoTop otonuTensd. Ha rpaduke nmokazana 3aBUCUMOCTb CUJIbI
TOKa OT BEJIIMYUHBI CONPOTUBIECHUSA. Ha TrOpH3OHTAIIBHOM OCH OTMEYEHO
CONPOTUBJIEHUE B OMax, Ha BEPTHKAJIbHOM OCHM - CWJIAa TOKa B aMmIepax.
Onpenenurte 1o rpauKy CONPOTHBICHHE LIENH MpHU cuie Toka 6 ammep. OTBET
JalTe B OMax.

[s=l 8 I SN =

-

0 05 1 LS 2 25 3

10. B nome Koctm Oonblre staxkei, uem B gome Oiera, B goMe TaHu
MEHbIIIe dTaxkel, yeM B jome QOiera, a B jnome Denm Oosbplne 3Taked, 4eM B
Tanunom paome. BpiOepuTe yTBEp>KIEHHUs, KOTOPbIE€ BEpPHBI MPU YKa3aHHBIX
YCIIOBHUSIX.

1) lom TanHu camplii MaJIOATaKHBIN CPEIH IEPEUUCICHHBIX YEThIPEX.

2) B nome Tanwm Goibliie sTaxeit, yem B tome Deu.

3) B Koctunom gome 6oiblire sTaxkeit, ueM B TaHHHOM.

4) Cpenu 5THX YETBIPEX TOMOB €CTh TPHU JOMA C OAMHAKOBBIM KOJHYECTBOM
ATAXKEU.

B otBere 3anuimmTe HOMEpa BBIOpAHHBIX YTBEPXKIACHUU O€3 MpoOeIoB,
3aMsThIX U IPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.
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11. Hayunas xoHdepenuus npooautcs B 3 aus. Beero 3amnanuposano 70
JOKJIaJIOB: B MEPBbIM J€Hb 28 MOKIAI0B, OCTaJbHbIE PACHpPECIECHbI MOPOBHY
MEXJIy BTOpPbIM M TpeTbuM JHsAMU. Ha KoH(pepeHUMH IUIaHUpYyeTCs TOKIaj
npopeccopa M. Ilopsnok pokinanoB omnpenenserca xepeObeBkoil. Kakopa
BEPOATHOCTH TOTO, YTO JOKJIaa mpodeccopa M. okaxkeTcs 3alulaHUPOBAHHBIM Ha
MOCJICTHNN JIeHb KOH(pepeHITnn?

12. Haiinure KopeHb ypaBHEHUS: /22 —3x = 2.

13. KaxxtoMmy U3 4eThIpeX YMCeN B JIEBOM CTOJIOIIE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO MPHUHAAJEKUT. YCTAaHOBUTE COOTBETCTBUE MEXAY YHCIAMU U
OTpE3KaMHU U3 MIPaBOro CTOJIOIA.

UIICIIA OTPE3KI
A) log,35 ) [r2
B) i 2) [3]
B) \h_; 3) [3:4]
r) 039" 1) [5:6]

14. Ha pucynke uzo0Opaxen rpadux dynkmuun Yy = f(X), onpenenenHoi Ha
uarepBaie (—7;7). Omnpenenanre KOJHMYECTBO IEIBIX TOYCK, B KOTOPBIX

MPOU3BOAHAS (PYHKIMHU MOJIOKHUTEIbHA.

y=/(x) {;*
AN N\
AN
7] 0 1 |/ ll\ 7 X
/ \J/ ) // \
4 NG :

15. Temnoxoa MPOXOIUT MO TEUCHHUIO PEKU A0 MYHKTA Ha3HayeHus 775 KM U
MOCJIe CTOSTHKM BO3BpAIlaeTCs B MyHKT OTHpaBiieHus. Haligute ckopocTh TeUeHUs,
€CJIM CKOPOCTh TEIJIOX0/1a B HEMOABUKHOM BOJIC paBHA 28 KM/4, CTOSIHKA JIJTUTCS 5
4acoB, a B IYHKT OTIIPABJIECHUS TEIJIOXOJ Bo3Bpamaercs udepe3 61 gac. Otser
alTe B KM/4.
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omier Ne 3

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3aaaHuil 1-15 ouenuBaercs B 1 Oamn. 3anmanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amioB - «5».

1. Haiiqute 3Haduenue BeipakeHus: 0,55 +E +3.
13
2. B ropone 130000 >xureneit, mpuuem 40% - 310 neHcuoHepsl. CKOJIBKO
NEHCUOHEPOB B 3TOM ropoje?
3. MouHOCTh TOCTOSIHHOTO TOKa (B BaTTax) BBIYUCISETCS MO (opmyse
P=I°R, rne | - cuma Toka (B ammepax), R - comporuBieHHe (B OMax).

[Tonb3ysice 3TOM (hopmynoil, Haiinute P (B Barrax), ecmu R=14 Omu | =4 A.

o1

4. Haiinure SIna , eciny COS« :W u0 <a<90.

5. Kaxnpiii n1eHp Bo BpeMsi KoH(pepeHuuu pacxoayercs 90 makeTuKoB yasi.
Kondepenuus qmurcs 9 nueit. B mauke yas 50 makerukoB. Kakoro HauMeHBIIIETO
KOJIMYECTBA MAveK 4yasi XBaTUT HA BCE JHU KOH(epeHIu?

6. Ha kmetuaroit Oymare ¢ pa3MepoM KIETKH

1x1 n3zo0paxen pom0O. Haiigure ero miomaib. P ey S
[ —

—
™

/
|
\
\

/. CTpouTenbHbIA MOAPSIAYMK IIAHUPYET KYNUTh 15 TOHH OOJIMIIOBOYHOTO
KUpNIM4Ya y OJHOTO M3 TpeX MMOCTaBIMKOB. OmauH kuprnd Becur 5 Kr. lleHa
KHpIIMYa U YCIOBUS JOCTaBKU BCEW MOKYIKU MPUBEIECHBI B TAOIULIE.

CroumocTth
[lena kupnuya
[TocTaBmuk (056 ) TOCTABKH CrennasibHbIE YCITOBUS
py0. 3a mT.
(py©.)

A 17 7000 Her

G 18 6000 JlocTaBka OecrutaTHas, €CIM CyMMa 3aKasa
npesbiaet 50 000 pyo.

B 19 5000 HocraBka co ckugkoit 50%, ecim cymma
3akaza npessbiiaet 60 000 pyoO.
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Bo ckonbpko pyOneil oGoiimercss HanboJiee IEIIEBbIA BapuUaHT MOKYMKH C
JIOCTaBKOI?

8. Haubl NBe KPYXKH HUIUHIAPUYECKOU (DOPMBI.

y —
IlepBas KpyXKKa B YETHIPE C IOJOBHHOM pasa BBIIIE
BTOPOM, a BTOpas B IIOJTOpA pa3a wmupe nepBou. Bo
poi, p pa p pe mep D)
CKOJIBKO pa3 00bEM BTOPOM KPYKKH MEHBIIE 0ObeMa !D
nepBOii?

9. Ha pucyHke noka3aHO U3BMEHEHUE TEMIIEPATypbl BO3AyXa Ha MPOTSHKECHUU
Tpex cyTok. Ilo ropu3oHTamu yKa3bIBa€TCs JaTa W BpEMs, IO BEPTUKAIU -
3HaYeHUEe Temmepatypbl B rpagycax Llembcus. Omnpenenure 1O PUCYHKY

HaMOOJIbIIYIO TEMIIEPATYPY Bo3ayxa 29 mas. OTBer gaiite B rpagycax Llenscus.

18
16 /\

e e e e -

B ey NGIuh Ruiel eieh Sl (o Al Rt Rl e S
N e 7 e e e

[ " A T~ = i ]
|
|
|
b
1
|
|
|
|
I
|
|
|
|
|
o T
)
|
|
|
|
|
B
|
|
|
|
I
|
|
|
|
|
|
¢
|

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00
28 mas | 29 mas | 30 mas

10. TIlepen BoneiOONBHBIM TYpPHHUPOM HM3MEPWIM POCT UIPOKOB
BOJICOOBHOM KOMaHIbl Topona N. Okazanoch, YTO POCT KaxkAOro U3
BOJICHOOMCTOB 3TOM KOMaHbl Oonbine 190 cM m menwie 210 cm. Beibepure
YTBEPKIEHUSI, KOTOPBIE BEPHBI ITPU YKA3aHHBIX YCIOBHUSX.

1) B BoneiiboabHON KOoMaHzAe ropoga N 00s3aTeIbHO €CTh WIPOK, POCT
KOTOporo paseH 220 cM.

2) B BoutelibopHOM KoMaH e ropojia N HeT UTpoKoB ¢ pocToM 189 cm.

3) Poct mo6oro BoseiiboaucTa 3Tol KOMaH Ikl MeHbIie 210 cM.

4) Pasuuia B pocte Jr00BIX JIBYX UTPOKOB BOJICHOOIBHON KOMaH/bI TOpPOa
N cocrasisier 60mee 20 cm.

B otBere 3amummmTe HOMEpa BHIOPAHHBIX YTBEPXKACHHN 0€3 MpoOesos,
3aMSIThIX U IPYTUX JTOMOJHUTEIBHBIX CUMBOJIOB.

11. Ha yemnuonate mo mpbDKKamM B BOAY BBICTYNAKOT 25 CHOPTCMEHOB,
cpenm HUX 4 npeiryHa u3 Hranum m 6 npeiryHoB n3 Mekcuku. Ilopsgok
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BBICTYIUICHUI oOImpenaenseTcs xepeObeBkon. HaiiauTe BEpOSTHOCTH TOTO, YTO
JBAJaTh YETBEPTHIM OyIE€T BbICTYNaTh NPBITYH U3 Mtamuu.

12. Haiiure kopens ypasHenus: log, (x—1)=3.

13. Kaxnomy U3 4eTbIpeX HEPABEHCTB B JIEBOM CTOJIOLE COOTBETCTBYET
OJJHO U3 pEIICHUH B IMpaBOM CTOJIOIE. YCTaHOBUTE COOTBETCTBHE MEXKAY
HEPaBEHCTBAMM U UX PEILICHUSMH.

HEPABEHCTBA PELIIEHIL]
A) log,x>1 N Derel
B) log,x>-1 4
B) log,x<-1 2) :«'::Z
) log,x<l 3) 0<x<4
4) x>4

14. Ha pucynke usobpaxen rpapuk Y= f'(X) - mpoussomnoii dyHkIwmm
f(X), ompeneneHHON Ha HHTEpBalE (—15; 5). Haiinurte XOoaM4ecTBO TOYEK

makcuMmyMa Gyuknun f (X) , mpuHamIeKaAIINX OTPE3KY [—11; 4].

! ! ! Vi
-0 y=/"(x) 3 o
N NN
\ /N\/ /T //
15 ol 1 3
\ | [ A

-3

|

[

15. IlepBas TpyOa mporyckaer Ha 6 JUTPOB BOABI B MUHYTY MEHbIIIE, YeM
BTOpas. CKOJIbKO JUTPOB BOJBI B MHHYTY IIPOIyCKaeT BTOpas TpyOa, eciu
pe3epByap o0beMoM 112 TuTpoB OHa 3amoiHAET Ha 6 MUHYT ObICTpee, YeM TepBas
TpyOa?
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Ouiter Ne 4

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, HII TIOCTIEIOBATEIBHOCTH H)P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Haiinute 3HaueHue Boipaxkenus: 2,7 +1,32+1,2.
2. B cents6pe 1 xr ciuB cromsn 70 pyOneii. B okTs0pe CIUBBI TOA0POKATIU
Ha 10%. Ckonbko py0iiel cromt 1 Kr CJIMB MOCie NOJI0pOKaHUS B OKTIAOpe?
3. I[lnomanp TpeyrompHHKa CO CTOpOHaMH @, D, C MOXHO HaiiTH MO
a+b+c y
dopmyne I'epoma S = \/p( p—a)(p-b)(p-c), rie p= — Haitute
IJIOIIA/Ib TPEYTOJIbHUKA, €CIIN JUIMHBI €T0 CTOPOH paBHbI 4, 13, 15.

4. HalinuTe 3HaYCHUE BBIPAKCHUS: (@ —1)(\/2 +1).

5. B neTHem narepe Ha KaXa0ro yyactHuka nojaraercs 50 r caxapa B JI€Hb.
B marepe 154 denoBeka. Kakoe HaumMmeHpIIEE KOJIMYECTBO KHUIIOTPAMMOBBIX
YIAKOBOK Caxapa Hy>KHO Ha BECh Jlarepb Ha 7/ JTHEU?

6. YyacTok 3eMiiM UMEET NPSIMOYTOJbHYIO (hopmy. 65 m
CtopoHBI NpSIMOYTOJIbBHUKA paBHBI 25 M u 65 m. Haiigure
aaMHy 3a0opa (B MeTpax), KOTOPBIM HYXKHO OTIOpPOAUTH M 25 M
Y4acTOK, MPEAYCMOTPEB POE3] IUPUHON 4 M.
7. B Tabnuiie npuBeeHbI JaHHBIC O IIECTH YeMOJIaHaX.
Howmep uemonana Jnuna (cMm) Bricora (cm) [upuna (cm) Macca (xr)
1 64 48 23 25
2 82 70 51 22,5
3 87 69 48 23
4 77 61 44 20
5 96 74 40 27
6 89 72 46 24

[To mpaBwiaM aBHAaKOMIAHUM CyMMa TpeX HW3MEpPEHUW (IJIMHA, BHICOTA,
IIMPUHA) YEMO/IaHa, CJIaBaeMoro B Oarax, He Jo/bkHa mpesbimaTth 203 cM, a macca
He IoJpkHa ObITh Oosbmie 23 kr. Kakme yemomaHpl MOXXHO cIaTh B Oara)k Io
TIpaBUjIaM 3TON aBUAKOMITAHWH?
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B oTBete ykaxuTe HOMepa BCeX BBIOpAaHHBIX UYEMOJAHOB 0e€3 MpOoOEInoB,
3aIATHIX U APYTUX JOTOTHATEIHHBIX CHMBOJIOB.

8. B 6ak, umeromuii GopMmy NpaBUIBHOW YETHIPEXYTrOIbHON —
npu3Mbl, HAIUTO 5 1 Boxbl. [lociie MOMHOTO MOTPY)KEHUS B BOIY

JIeTalli ypOBEHb BOJIbI B Oake yBenuumics B 1,4 pasza. Haitnure o0bem .
netanu. OTBET AaiiTe B KyOMYECKUX CAaHTUMETPAaX, 3Hasl, 4YTO B OJTHOM et

mutpe 1000 kyOHuecKuX CaHTUMETPOB.

9. Ha nuarpamMe mokaszaHO pacHpe/ielieHHe BhIIIJIaBKU Meau B 11 crpanax
Mmupa (B Thicsuax ToHH) 3a 2006 roa. Cpeau npeacTaBiIeHHBIX CTPaH MEPBOE MECTO
no BblIaBKe Menu 3aHumana [lamya-HoBas ['Bunesi, oguHHAAIATOE MECTO -
Nunus. Kakoe mecto 3anumana bonrapus?

200 —
150 — —
100 —
50 [
0 D
& S & & & Q&
@&4‘ @QQ&\ & é’o é@x\ ~b @\G \\>& @v
fb
&

10. B xomnanmm w3 20 d4enoBek 15 TONB3YIOTCS COLMAIBHOW CETHIO
«Omgnokmaccuukm», a 10 - comumanbHOi cethto «BKonrtakte». Bribepute
YTBEPKJICHHUSI, KOTOPbIE BEPHBI IIPU YKA3aHHBIX YCIOBUSX.

1) B oT0i KOMITAHUK HAWACTCS XOTS OBl 5 YeI0BEK, MOIb3YIOIINXCS 00eHMHU
CETSAMM.

2) Haiinercst 10 4emoBek W3 3TOW KOMIAHHH, KOTOPBIE HE TOJIB3YIOTCS HU
ceTbi0 «OTHOKIACCHUKMNY, HU ceThi0 « BKoHTakTey.

3) He 6onee 10 dyenoBek U3 3TON KOMITAHUH MOJB3YIOTCS 00CUMHU CETSIMHU.

4) B »Toli KOMIIAaHMHM HE HAWIETCAs HU OJHOIO YeJOBEKa, MOJIb3YIOMIEroCs
TOJIBKO CEThI0 «OTHOKIIACCHUKM.

B orBere 3amummTe HOMEpa BBIOpAHHBIX YTBEPXKIACHHN 0€3 MpoOesos,
3aISITBIX U IPYTUX JOMOJHHUTEIBHBIX CHMBOJIOB.

11. B rpynmne TypuctoB 5 yenoBek. C MOMOIIBIO KpeOus OHU BbIOUpAIOT
TpEX YEJIOBEK, KOTOPBIE JOJDKHBI UATH B CEJIO B MarasuH 3a npoaykramu. KakoBa
BEPOSITHOCTH TOTO, 4TO TypuCT /[l., BXOAALMKi B COCTAaB TIPYINIbI, IOWIET B
Maras3uH?

12. HaiinuTe KopeHs ypaBHeHHus: 4> =64,
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13. Yucno m paBHO J3. KaxxnoMmy 3 4deThipex 4yucesn B JEBOM CTOJIOIE
COOTBETCTBYET OTPE30K, KOTOPOMY OHO IIPUHAJJIEKUT. Y CTAHOBUTE COOTBETCTBUE
MEXJly YUCIaMH U OTPE3KaMH U3 IPaBOro CToIONA.

UICTIA OTPE3KI
A) m+l 1) [1:2]
B) m w [2:3
B Jm 2) [2:3]
6 3) [3:4]
Do 4 [5:6]

14. Ha pucynke m3zobpaxen rpadpuk dpyuxmuu Y= f(X). Ha ocu abcuucc
OTMEYEHO JECATh TOUCK: X, Xy, Xg, X4y X5, X5, X7y Xg, Xg, Xo- B OTBeTe yKakure
KOJINYECTBO TOYEK (M3 OTMCUCHHBIX), B KOTOPBIX mpousBogHas (yHkimu f(X)

OTpHUIATCIIbHA.

] | [ I
. — -
X3 \/ o Xs¥ X7 XgXo Xpox

15. JIga BenocuneaucTa OJJHOBPEMEHHO OTIPABUINCH B 108-KHIOMETPOBBIN
npoOer. [IepBrIif exall co CKOPOCThIO, Ha 3 KM/4 OOJIbIIEH, 4eM CKOPOCTh BTOPOTO,
U mpuObm K (¢uHMIy Ha 3 dYaca pasblie BTOoporo. Hadmute CcKOpocTh
BEJIOCHUTIEANCTA, TIPUIIEeANIEro K puaumry nepssiM. OTBET IaiTe B KM/4.
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omier Ne 5

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, MM TIOCISIOBATEIILHOCTH U )P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

. 5 2 11

1. HalinguTe 3HaY€HUE BBIPAXKEHUS: — +— — —.

7 6
2. Jlepxarenu AMCKOHTHOM KapThl KHM)KHOTO MarasvHa IOJy4aroT IIpU
nokynke ckuaky 5%. Kuura crout 220 py6Gneit. Ckonbko pyOliel 3amiaTtut

JepKaTeab TUCKOHTHOW KapThl 3a 3TY KHUTY?

3. [Imomans TpeyroapHUKaA BEIYHCIACTCS MO0 hopmyne S = %bc sina, tme b
U C - JIB€ CTOPOHBI TPEYrojbHHKA, @ - yroil Mexay HuMu. [lonb3yschk aToii
dbopmytoit, HariauTe iomanb S, ecaun b =18, ¢ =16 u Sina = % :

4. Haiinure 3Ha4yeHue Beipakenus: 109,224 —log, 7.

5. B nernem marepe 249 nereit u 28 Bocnurtareneidl. B ogHoM aBTOOYyCE
MOKHO NepeBO3UTh He Oozee 45 maccaxkupoB. Kakoe HamMeHblee KOJIUYECTBO
TaKUX aBTOOYCOB MOHAJIOOMTCS, YTOOBI 3a OJIMH pa3 MEPEeBE3TH BCEX U3 Jiareps B

ropona?

6. Ha xneruaroit Oymare c¢ pasmepom KieTku 1x1 AN

M300pa)KeH TpeyrojabHuK. Haliure ero miomais.

7. Cepreii [leTpoBrY X04eT KyIUTh B HHTEPHET-MarasuHe MUKPOBOJIHOBYIO
neyb omnpeereHHon Mojenu. B Tabmuiie moka3zaHo 6 MpeioKeHUN OT pasHbIX
WHTEPHET-MAra3uHoOB.

Peittunr Croumocts TOBapa | CTOMMOCTH JOCTaBKH
Howmep marasuna
MarasuHa (py0.) (py6.)
1 4 17 980 490
2 S) 20490 500
3 4,5 18 890 400
4 4 17 490 0
) 3,5 13 979 690
6 5 17 750 600
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Cepreii IlerpoBuu cumMTaeT, YTO MOKYNKYy HYXHO JeJaTh B MarasuHe,
peltuHr Kotoporo He Hike 4. Cpean MarasmHOB, YIOBJIETBOPSIOUINX 3TOMY
YCJIOBHIO, BBIOEpUTE NPEJIOKEHHE C CaMOW HU3KOH CTOMMOCTBIO MOKYIKHU C
Yy4ETOM JIOCTaBKH.

B oTBeTe 3anummnTe HOMEp BHIOPAaHHOTO Mara3uHa.

8. Boma B cocyae MUIMHAPUYIECKON (POPMBI HAXOIUTCS

—
Ha ypoBHe h=80 cMm. Ha kakoM ypoBHE OKakeTCsl BOJIa, €CIn
€€ MEPENUTh B APYrOod LUIUHIPUYECKHN COCYHd, Y KOTOPOTO

paguyc OCHOBaHMs BJBOE Ooublne, yem y maHHoro? OTBer Ih
JaliTe B CAaHTUMETpax.

9. Ha pucyHke >XMpPHBIMM TOYKaMH II0KAa3aHa IIEHA MEAM Ha MOMEHT
3aKpBITUS OUPKEBBIX TOProB BO Bce pabouue nHU B OKTsi0pe 2010 roma. Ilo
TOPU30HTAIM yKa3aHbl YMCIIa MECALa, 10 BEPTHKAIM - II€Ha MEIU B JoJulapax
CIIIA 3a ToHHy. JlJIsi HArJSIAHOCTH >KUPHBIE TOYKM HA PUCYHKE COEIUHEHBI
nuHuer. OrnpenenuTe 1Mo puCyHKy HaMMEHBUIYIO LIEHY MEIW 3a JTaHHBIN MEPUOL.
Otset paiite B nosutapax CIIIA 3a ToHHy.

) et e et e e e e e e
8485 _ _ N
8445 1

8405 [ I ] 1]
F-d--F-1-1-F- - IN N Y E -
:igg -1--F-1-1-F - A - ANY 11 -1

’\ / !
8165 1——; \;
8125 | T

L
8085
1 456 7 8 111213141518 19 2021 222526 27 28 29

10. B nocenke ropoackoro tumna Bcero 12 xunbix JoMoB. BricoTa kaxmoro
noma Menblle 30 MeTpoB, HO He MeHblle 9 MeTpoB. BwiOepute yTBEepKIeHUS,
KOTOPBIE BEPHBI ITPU YKA3aHHBIX YCIOBUSX.

1) B mocesnke ecThb U0 J0M BhIcOTOM 30 METPOB.

2) PasHuiia B BBICOTE JFOOBIX JBYX JKHJIBIX JOMOB IOceiaka OoJjblie 3
METpPOB.

3) B mocenke HET KUIIOTO JOMa BBICOTOM 8 METPOB.

4) BricoTa 1F00010 *KHJIOTO JIoMa B MOCEJIKE HE MEHBIIIE 7 METPOB.

B otBere 3anuimmTe HOMEpa BBIOpAHHBIX YTBEpXKIAeHUU Oe3 mpoOesoB,
3aISITHIX M IPYTUX JOMOJHUTEIEHBIX CHMBOJIOB.
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11. Ha onmummnuane no marematuke 550 yHaCTHUKOB pa3MECTHIIM B YETBIPEX
aynutopusix. B mepBbIX Tpex ynanoch pazMectuth no 110 denoBek, ocTaBIIUXCS
nepeBey B 3alacHylo ayJIuTOpHIO B JApPYyrom Kopmyce. Haiiaute BeposSTHOCTH
TOTO, 4YTO CIy4yaHO BBIOpAHHBI YYaCTHUK NHCAl OJMMIIMALY B 3alacHOU
ayJUTOPHUH.

12. Haiigure KopeHb ypaBHEHUs: X +6 =4,

13. KaxaoMy u3 4eThIpeX HEPaBEHCTB B JICBOM CTOJOIIE COOTBETCTBYET
OJTHO W3 PEIICHWH B TPaBOM CTOJOIE. YCTaHOBUTE COOTBETCTBHE MEXIY
HEPABEHCTBAMHM U UX PEIICHUSMHU.

HEPABEHCTBA PEILNEHHUA
-2) 1) (5 +00
ay 8227 ) (Site)
x—5 2) (25)
b) 27<0,25 3) (2;+e0)
B) log;x>1 4 (—e=2)u(2;5)

N (x-5)(x-2)<0

14. Ha pucynke nzobpaxen rpapux Y= f'(X) - mpoussognoii dhyHKIHH
f (X), onpeneneHHON Ha HHTEpBAIe (—4; 6). HaiinuTe abcuriccy TOUkH, B KOTOPOid
KacaTenpHas K rpapuky ¢yHkuuu Y = f(X) mapamnensHa mpsmon Y =3X win

COBITAJIAET C HEM.

¥y L
ih }"f{x})}

: 7

2 0 1 6 x
)4
/ P4
14

15. Temnoxoa MpOXOIUT MO TEUCHHUIO PEKU A0 MYHKTa Ha3HaueHus 468 kM u
MOCJIe CTOSTHKU BO3BpAIlaeTCs B MyHKT OTIpaBiieHus. Halliure CKOpoCTh T€UEHUSI,
€CJIM CKOPOCTh TEIIOX0/1a B HEMOABMKHON BOJIC paBHA 22 KM/4, CTOSIHKA JITUTCS 3
yaca, a B IIyHKT OTIPABJICHUS TEIUIOXOJ Bo3Bpaiaercs depe3 47 dacoB. OTBer

JTalTe B KM/4.
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omier Ne 6

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbMEHHOU (hopme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[TepeBoa GamioB B OTMETKH MO MATHOALIBHOM mikane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Haiimure 3HaYeHNE BBIPAKCHHUS: (6,8 — 2,3) 22,

2. Exxemecsiunas mata 3a tenedon cocrapmset 400 pyoneit. B cnenyromem
roay oHa yBenuuutcs Ha 7%. Ckonabko pyOselr OyAeT COCTaBIsATh €xXeMecsuHas
Tu1aTa 3a Tene(oH B CleayomeM Toay?

a+b
3. [Tnomanp Tpanenuu BeUUCIICTCS 1Mo popmyse S = T ‘h,rneaub -

JUIMHBI OCHOBaHUU Tpameuuu, h - ee BbicoTa. Ilomb3ysick 3ToM (OpMYIIOH,
HaiauTe mromans S, ecan a=3, b=8 u h=4.

7

4. Haiimure COS¢r, ecnd Sina = 4 u 270° <a <360°.

5. Mortomukinuct mnpoexan 14 xkuinomerpoB 3a 21 MuHyTy. CKOJIBKO
KWJIOMETPOB OH TpoesieT 3a 30 MUHYT, eclii OYJIeT €XaTh ¢ TOH K€ CKOPOCThIO?

6. Ha xneruaToii Oymare ¢ pa3aMepoM KIETKH

1x1 uzobpaxkena tpanenus. Haiiaure ee miomasb. ~—

7. JInst Tpynmnibl ”THOCTPAHHBIX TOCTEN TpeOyeTcst KynmuTh 12 myTeBOAUTEINEH.
HyxHble mmyTeBOAWTENN HAIUIMCh B TPeX UHTEpHET-marasuHax. lLlena
MyTEBOJIUTENS U YCIIOBUS JOCTABKU BCEH MOKYIKH MPUBEICHBI B TA0JIHUIIE.

Ilena CTONMMOCTD
NutepnHer-
- My TEBOIUTEIIS JOCTaBKU JlomOTHUTETBHBIC YCIIOBHSI
(py06. 3a mT.) (py6.)

A 280 250 Her

5 970 350 JloctaBka OecrutaTHasi, €Clii CymMMa 3akas3a
npessimaet 3600 pyo.

JlocTaBka OecruraTtHasi, €Clid CyMMa 3aKas3a

B 300 250

npesbiaet 3500 pyo.
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Bo ckonbpko pyOneil oboiimercs HanboJiee IEIIEBbIA BapuaHT MOKYMKH C
JIOCTaBKOI?

8. Heranp umeer (popMy H300pa’)KEHHOTO HAa PHUCYHKE

MHOTOTpaHHHMKa (BCE NIBYTrpaHHbIE yTribl mpsiMbie). Yucna Ha
pUCYHKE 0003HauYalT JIJMHBI pebep B caHTuMeTpax. Haiinure

o0BveM 3Toi meranu. OTBET HaliTe B KyOMYECKUX CAHTUMETpax. .

9. Ha nuarpamme moka3aHa cCpellHEMECsSYHas TeMIlepaTypa BO31yXa B
Cumdepornone 3a kaxapiii mecsr 1988 roma. [lo ropuszoHTanmu yka3bIBalOTCS
MeCsIpl, IO BEPTUKAIM - Temieparypa B rpagycax lLlenscusa. Omnpenenure mno
MPUBEIACHHON quarpaMMe HauOOJbIIYI0 CPEAHEMECIYHYIO TEMIIEPATYPy B MEPBOU
nonoBuHe 1988 roma. OTBeT naite B rpagycax Llenscus.

24
20
16
12

o 1= o 1 e

10. B nome Mwutn Oonplie 3Taxked, yeM B nome Mamm, B jgome JIeHbl
MEHBIIIE 3Ta)ked, yeM B jome Mamu, a B goMe Toau Ooblle dTa)ke, yeM B
Jlenunom nome. BpiOepute yTBEpXkKIAEHHUS, KOTOpPbIE BEPHBI MNPHU yKa3aHHBIX
YCIIOBHUSIX.

1) Jom JIeHsI camMblii MaJIOTAXKHBIH CPEIU MIEPEUUCIICHHBIX YEThIPEX.

2) B nome Maiu MeHbIIIe 3Takei, ueM B JoMe JIeHbI.

3) B MutuHoM goMe OoJibIiie dTaxe, yeM B JIeHHHOM.

4) Cpeau 3TUX YETHIPEX JIOMOB €CTh TPU JOMa C OJIMHAKOBBIM KOJINYECTBOM
ATaXKeu.

B otBere 3amuimimTe HOMEpa BBIOPAHHBIX YTBEpXKIAEHUU Oe3 mpoOesnoB,
3alATHIX U JIPYTUX JOMOJHUTEILHBIX CUMBOJIOB.

11. Ha xondepenuuto npuexanu 2 yueHsix u3 Januu, 7 u3 [Honbmm u 3 u3
Benrpun. Kaxnaplii u3 HuUX ngenaer Ha KoHdepeHnuu oauH aokiaa. Ilopsgox
JOKJIAJIOB  OIpeAeisieTcss JKepeObeBKol. Haiinmure BeposSTHOCT, TOTO, dYTO
YETBEPTHIM OKAXETCS NOKJIaJ y4eHOro u3 Benrpuu.

12. Haiinute kopens ypasnenns: log,(8—x)=1log,2.
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13. Ha xoopiMHaTHOI NpAMOK OTMEYEHO YHCIIO M.

KaxknoMy u3 4YeThIpex 4Yuced B JIEBOM CTOJIOLE COOTBETCTBYET OTPE30K,
KOTOPOMY OHO MPUHAJJIEKHUT. YCTAHOBUTE COOTBETCTBUE MEXIY YHUCIAMH M
OTpEe3KaMH U3 IIPaBOro CTONOIA.

UICTIA OTPE3KI
A) 6-m y [-2:-1]
B) m 2 [o0:1]
B) n331 3 [2:3]
D _E 4) [4:5]

14. Ha pucynke nzobpaxensl rpadpuk ¢pyakiun Y = f (X) u xacatenpHas k

HEMy B Touke ¢ aOciccoit x,. Haiinure 3Hauenune npousBoaHoi dyHkiuu f (X) B
TOYKE Xj.

v
6 //
5
y=f(x) %
/l !
/ 1 !
N y, i I I
-3 lx, 3 X
-4

15. Paccrossnue mexnay ropogamu A u B paBno 670 kM. M3 ropoma A B
ropos B Bbiexan mepBblii aBTOMOOWIIB, @ Yepe3 JIBa yaca IMOCje 3TOr0 HaBCTpEdy
eMy u3 ropojga B Beiexan co ckopocTteio 90 km/4 BTOpoi aBTOMOOMIIb. Halimure
CKOPOCTBb IIEPBOI0 aBTOMOOWIISI, €CJIM aBTOMOOWMIIM BCTPETHUJIMCh HAa PAaCCTOSHUH
400 kM ot ropoaa A. OTBeT JaiTe B KM/U.
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omier Ne 7

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxkaoe W3 3amanuii 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[TepeBoa GamioB B OTMETKH IO MATHOAIBHONW mikane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

o 3 2 5
1. Haiinute 3Hau€HUE BBIPAXKEHUS: | — + — |+ —.
22 11) 33

2. N3 4000 BbIMyCKHUKOB IIKOJ ropoja 40% MpaBUiIbHO pEUIWIM 3a7ady
No5. CkOJIbKO BBIITYCKHHMKOB IIKOJI 3TOTO TOPOia MPAaBWIIBHO peivin 3agauy NeS?

abc
3. [Imomane TpeyrobHIUKAa MOXKHO BBIUUCIUTH IO hopMyIie S = ﬁ’ rae a

, b u c - croponsl TpeyronpHuka, a R - paguyc OKpy>KHOCTH, OIIMCAHHOW OKOJIO
TOr0o TpeyroibHuKa. [lonb3ysch aTol dopmysoil, HaAWIUTE IUIOMIAAb S, €Cld

a=7,b=15,c¢c=20u Rz%.

4. HalimuTe 3HaYCHUE BBHIPAKCHUS: \/]5 \/2,5.

5. Jlms pemonta TpeOyercsi 57 pysnoHoB o0OoeB. Kakoe HamMmeHblee
KOJIMYECTBO MayeKk 0OOMHOTO KJIesl HY>KHO JIJIsi TAKOTO PEMOHTa, eciiv 1 mauka Kies
paccuuTaHa Ha 5 pyJOHOB?

6. [lepuna necCTHHUIBI JAYHOTO JOMA VISl HAJICKHOCTH
YKpEIUICHbI MOCepeuHe BEpTUKAIbHBIM cTOJI00M. Hailinure b,
BbICOTY | 3TOTO CTONOA, eciin HaMMeHbInas BeicoTa Ny mepu

paBHa 1,9 M, a HanOounbmas BeicoTa hy paBHa 2,9 M. OTBer

JTANTe B METpax.

7. JIto6oBb UrHatheBHA cOOMpAETCs B TYPUCTHYECKYIO TMOE3JKY Ha TpoOe
CYTOK B HEKOTOpHBIN ropoja. B Ttabnuie nana mHdopMaius 0 TOCTUHUIIAX B ATOM
ropojie co CBOOOJHBIMH HOMEpPaMU Ha BPEeMsI €€ TTOE3/KHU.

. Paccrosinue
Hassanue Peitunr . Ilena Homepa
TOCTHUHUIIBI TOCTUHUIIBI AO TEHIPATLHOL (py0. 3a CyTKH)
Iomaay (Km) yo- Y
«IOxuas» 7,3 2.8 3400
«YIOT-ILTIOCY 8,6 2,3 2700
«llenTpanpHas» 8,9 3,1 3300
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«Box3anpHas) 9,8 0,5 4500

«Typuct» 8,5 1,2 3200

%6131 (6510 (O 3,5 5,4 1200

JIro60Bb UrHaTheBHA XOUET OCTAHOBUTHCS B TOCTUHULIE, KOTOPAst HAXOIUTCS
He nanee 2,4 KM OT LEHTPaJIbHOM IJIOMIAIM ropoJa U LIEHa HOMEpa B KOTOPOU He
npesbiiaeT 3500 py6nei 3a cytku. Cpenu roCTUHUL, YAOBIETBOPSIOIIUX 3TUM
YCIOBUSIM, BbIOEPUTE TOCTHHHIY C HauBBICIIUM pelUTHHroM. CKoJIbKO pyOnei
CTOWT IIPOKUBAHUE B 3TOM F'OCTUHHUIIE B TEUEHUE TPEX CYTOK?

8. OT AepeBsSHHON MpPaBWIBHON MATUYTOJIBHON MPU3MbI OTIHJIWIN BCE €€
BepuiHbl (cM. puc.). CKOJBKO TpaHe y NOJY4YMBIIETOCS MHOTOIPAaHHHKA
(HeBHIMMBIE pebpa Ha PUCYHKE HE N300paxeHbI)?

9. Korga camolieT HaxoIWUTCSI B TOPU3OHTAIBHOM
MoJjieTe, TMOJbEMHAs CWIa, [JEWCTBYIOIIAs Ha KpbUIbS,
3aBUCUT OT ckopoctu. Ha rpaduke wu3oOpaxkeHa osta
3aBUCHUMOCTD LIS HEKOTOPOTO camoJieTa. Ha
TOPU30HTAILHON OCH OTMEUEHa CKOPOCTh B KUJIOMETpax B

4yac, Ha BEPTHUKAJbHOM OCH - MOJBEMHAs CHJIAa B TOHHAX CHibl. Ompeaenure mo
rpaguky nobeMHyI0 cuiy rpu ckopoctu 400 km/4. OTBET JaiiTe B TOHHAX CUJIBL.

A

O = W s Ln

0 100 200 300 400 SU'O-—

10. I'mrapuct AHapei BhICTyMaeT Ha KOHIIEPTaX TOJILKO CO CBOCH THTapOil.
Taxke AHzAped o0s3aTenpbHO OepeT ¢ co0oil rutapy B moxoa. Bridepure
YTBEPXKACHUSI, KOTOPbIE BEPHBI ITPU MPUBEACHHBIX YCIOBUSX.

1) Kaxnpriii pa3, koraa AHapen 6eper ¢ co0oii ruTapy, OH OyJIeT BBICTYIATh
Ha KOHIIEPTE.

2) B moboe Bpems, koraa AHApeEi He B IOXOJE, Y HETO HEeT ¢ COO0M rUTaphl.

3) Ecnu Anzapeit O6e3 Tutapbl, 3HAYKUT, OH HE B TIOXO/IE.

4) Ecnu B cy000Ty AHIpeit OyaeT BhICTYNaTh HA KOHIIEPTE, MOCBSIIICHHOM
Juto [To6enpl, To OH B cyO00TY OYyIeT CO CBOEH TUTApOH.
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B otBere 3anummTe HOMEpa BHIOPAHHBIX YTBEPXKACHHN O€3 TpoOesoB,
3aIATHIX U APYTUX JOTOTHATEIHHBIX CHMBOJIOB.

11. B cOopauke OuneroB mno Quiocopun Bcero 35 OuIeTtoB, B
YeTBIPHAIIATH M3 HUX BCTpedaeTcsi Bompoc mo Teme «Meradusukay. Haitnure
BEPOSTHOCTh TOTO, YTO B CIIy4ailHO BRIOpAHHOM Ha JIK3aMEHE OWIIeTe CTYACHTY
JIOCTAHETCS BOTPOC 10 TeMe «MeTtahusukay.

1
16
13. KaxxnoMmy w3 4YeThIpeX HEPAaBEHCTB B JICBOM CTOJOIE COOTBETCTBYET

12. Haiinute KopeHb ypaBHeHHS: 2°° =

OJHO H3 pCHICHI/Iﬁ B IIpaBOM CTOJ'I6H€. YCcTaHOBUTE COOTBETCTBHUE MCIKIOY
HCPaBCHCTBAMHU U UX PCIICHHUAMMU.

HEPABEHCTBA PEITEHWA
A) log x>1 1 []<:x<l
b) log,x<-I 3
B) log x<l 2) x>5]
) log,x>-1 3) >3
4y 0<x<5

14. Ha pucynke u3obpaxken rpaduk ¢pyukuuu Y = f(x). Ha ocu abcrmce

oTMedeHbl Touku —2, —1, 1, 2. B kakoif u3 3THUX TOYEK 3HAUCHHUE MPOU3BOTHOU
HauOospiee? B oTBETE YyKaXKHUTE 3Ty TOUKY.

y=f (x)f"

o=
——

_——
=Y

3

15. 3aka3 Ha usrotosnenue 209 neraneit mepBbIil paboUYnii BRIMOIHSIET HA 8
yacoB ObIicTpee, 4yeM BTOpoM. CKOJBKO JeTajell 3a 4ac M3roTaBJIMBAacT BTOPOM
pabounii, eciu HM3BECTHO, UTO TNEPBBIM 3a 4Yac M3roTaBIWMBACT Ha 8§ JeTalei
OompIe?
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omiaer Ne 8

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, HII TIOCTIEIOBATEIBHOCTH H)P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1,7+0,9
1,3

2. B cnoptuBHoM Maraszune mo0Ooit cBurep ctout 350 pyo6nei. Ceituac

1. Halinute 3HaYeHNE BBIPAKEHUS:

MarasuH MPOBOJAUT aKLMIO: IIPU IOKYIKE ABYX CBUTEPOB — CKHAKAa Ha BTOPOU
cautep 20%. Cxonbko pyOisiell mpuaeTcs 3allaTUTh 3a MOKYIKY JIBYX CBUTEPOB B
NIEpUOA IEUCTBUA aKUNN?
3. Pammyc OKpyXHOCTH, OIMCAHHOW OKOJIO TPEYroJbHUKA, MOXKHO
BBIUUCIUTH 110 popMmyiie R = _L, I7Ie & - CTOPOHA, a ¢ - POTUBOJICKALUN U
SIna
yrona tpeyroyibHuKa. [lomap3ysice 3Toit hopmymoit, HalauTe paguyc R, ecnu a =38

uSina =—.
7

4. Haiinmure 3Hayenue Beipakenus: 10g9,1,8+10g,135.

5. Ha npenmp poxnmeHust mosaraercs AapuTh OYKET M3 HEYETHOTO 4YHUCiIa
uBeToB. [Inonsl cTosT 60 pydiieit 3a mTyky. ¥ Banu ectb 500 pyGneit. M3 kakoro
HanWOOJIBIIIETO YMCIIa MTMOHOB OH MOXET KyIUTh OYKeT Maiiie Ha JCHb POXKICHHS ?

6. Ha xnerwaroit Oymare c pasmepom kieTkn [x1

n3o0paxxeH pom0. Haliure ero miomans.

7. IlytemecTBeHHUK M3 MOCKBBI XO4Y€T MOCETUTh 4 ropojia 30J0TOro
kosblla Poccum: Bumagumup, SpocnaBns, Cy3gane u  PoctoB Benukwil.
TypareHTCTBO TIpejyiaraeT MapHIpyThl € TOCEIICHUEM HEKOTOPBhIX TOpPOJIOB
3omnoTtoro koJbiia. CBeICHHS] O CTOMMOCTH OUJIETOB M MapIIpyTax MPEACTaBICHBI B
TabIuIE.

Homep mapuipyra [Tocemmaembie ropoaa CroumocTs (py0.)

1 Pocros, Bnagumup 2150
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2 Apocnasnb, Baagumup 2500
3 Pocros, SApocnapib 2250
4 SApocnasis, Cy3nanb 2700
) Cy3nainb 1700
6 Cysznans, PoctoB, Bimagumup 3800

Kakue mapuipyTsl J0KEH BBIOpATh MyTEHIECTBEHHUK, YTOOBI MOOBIBATH BO

BCEX YeThIpEeX ropojiax u 3arpatuth meHee 6000 pyOeii?

B oTBeTe ykaxkute KakoW-HUOyAb OJMH HA0Op HOMEPOB MapuipyToB Oe3

HpO6€JIOB, 3aIITBIX U APYTUX OOIMOJITHUTCIBbHBIX CUMBOJIOB.

8. B 0ak, umeromuii ¢opMy MNpaBUIBHONH UYETHIPEXYTOJBHOW MPHU3MBI CO

CTOpPOHOM ocHOBaHUs 60 cM, HaIUTa KUAKOCTH. UTOOBI M3MEPUTH OOBEM IETAIU

CJIOXHOUM (POpPMBI, €€ MOJHOCTHIO MOrPYXAIT B ATy KUAKOCTh. Halimute o0nem
JIETaJIM, €CIIA MOCTE €€ MOTPYKEHUsI YPOBEHb KUAKOCTH B Oake mojaHsuica Ha 10
cM. OTBeT AaiiTe B KyOMUECKIX CAaHTUMETpax.

9. Ha pucyHke »XKUpHBIMH TOYKAMH IIOKa3aHa LIEHA 30JI0Ta,

yctaHoBlieHHas Ilentpobankom P® Bo Bce pabouune JHU B

okTsi0pe 2011 roma. Ilo ropu3oHTanu yKa3bIBalOTCA YHCIA

MCCila, II0 BCPTHKAIM - IICHA 30JI0Ta B pY6J'ISIX 34 I'paMM. I[J'IH
HarlIIAHOCTH KUPHBIC TOYKHM Ha PHUCYHKC COCIHHCHBI JINHUEH.

Onpenenure 1Mo pUCYHKY HAUMEHBIIIYIO IIEHY 30510Ta B repuo ¢ 1 mo 11 okTsaops

(B py0JIsIX 32 rpamMm).

1762

1750 1
1738 |
1726

1714
1702
1690
1678

1666 +
1654 +
1642 |
1630 4
1618 +

1

4 5 6 7 8 111213141518 1920 21 22 25 26 27 28 29

10. Xo3zsiika K Ipa3qHUKY KYyIHJIa MOPC, MOPOKEHOE, KpaOOBbIE MaTOUYKH 1

pbrIOy. MoposkeHOe CTOMIIO JOpOKe KpaOOBBIX MalOYeK, HO ACIIEBIE PhIObI, MOPC
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CTOWJI JCIIEBJIC MOPOXEHOTO. BriOepuTe yTBEpKIEHHS, KOTOPHIE BEPHBI IPHU
YKa3aHHBIX yCIOBUSX.

1) Mopc cTou AelieBie poIObI.

2) 3a Mopc 3arIaTiiIM OOJIBIIE, YeM 32 MOPOXKEHOE.

3) Pri0a - camas moporasi U3 TOKYTIOK.

4) Cpemu yKa3aHHBIX YETBIPEX ITOKYIIOK €CTh TPH, CTOMMOCTH KOTOPBIX
OJIMHAKOBA.

B otBere 3amummTe HOMEpa BBHIOPAHHBIX YTBEpXKIACHUN 03 MpoOemnos,
3aISITHIX U IPYTUX JOMOJHUTEIIBHBIX CUMBOJIOB.

I11. B cpennem u3 150 camoBBIX HAcOCOB, MOCTYNMUBIIMX B MpoAaxy, 12
noarekaroT. Haiinure BeposITHOCTh TOTO, YTO OJIMH CIIy4ailHO BBIOpAaHHBIN [JIst
KOHTPOJISL HACOC HE MOJTEKAET.

12. Haiinute KopeHb ypaBHeHUs: \/5X+11=4.

13. KaxxqoMy U3 4eThIpeX YMCell B JIEBOM CTOJIOLE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO NPHHAUIEKUT. YCTAaHOBUTE COOTBETCTBHE MEXKAY YHCIAMH U
OTPE3KAMH U3 IIPaBOrO CTOJIONA.

UUCJIA OTPE3KH
A) J6++5 N [1:2]
B) 6:45 2y [2:3]
B) 265 3 [4:9]
n (v6)-9 4) [5:6]

14. Ha pucynke usobpaxen rpaduk ¢yukiuu Yy = f(X), onpeneneHnoit Ha
untepsane (—6;5). Onpemennre KOIMYECTBO LENBIX TOYEK, B KOTOPBIX

POU3BOIHAS (PYHKITUU OTpHUIIATEIbHA.

y=f(x)
A
& JARVZN
NS \ 1

v
4

. |

3
UA /TN

-3 \)f

15. Paccrossnue mexnay ropogamu A u B paBno 500 kM. M3 ropoma A B
ropoj B Bbiexas nepBbIii aBTOMOOUIIB, @ Uepe3 Yac Mocje 3TOr0 HABCTPEeUy eMy U3
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roposa B Beiexan co ckopocthio 80 km/4 BTOpoii aBToM0oOuIb. Haitaure ckopocthb
HEPBOrO0 aBTOMOOWJISI, €CIIM aBTOMOOMIJIM BCTPETHIIMCH HAa paccTostHUM 260 KM OT
ropoaa A. OTBer jnaifTe B KM/4.
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Jducnunianna: MareMmaruka

IK3aMeHALNOHHBIN Omier Ne 9

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbMEHHOU (hopme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH MO MATHOALIBHON mmikane: 0-5 Gamna - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

11
1. Haiinure 3Hauenue Boipakenus: 0,21+ 3 +—

8 25

2. Uncao O0NBHBIX I'pUIIIIOM B IIKOJIC YMCHBIIMJIOCH 3a MCCALl B YCTHIPC
pa3sa. Ha ckonbko IMPOLCHTOB YMCHBIINJIOCH YHCIIO OOJIBLHBIX FpI/IHHOM?

3. TeopeMy CHHYCOB MOXHO 3aIllicaTh B BHUJIC ,rae aub -

sina  sinf
JIBE€ CTOPOHBI TPEYTrOJAbHUKA, & @ U [ - YIIbl TPEYTrOJIbHUKA, JEXKAILINUE MPOTUB
HUX COOTBETCTBeHHO. [lonb3ysich 3TOW (opmyso, Haiaure a, ecaum b =15,

11
SIN =— SINp =—.
g 1sinf=7

~r - 7 o o
4. Haiinure Sina , eciin COS & :T n 0 <a<90°.

5. B nome, B xotopom xuBet lleTs, onun noawse3n. Ha kaxaom sTaxe mo
ceMb kBaptup. Ilers xxuBet B kBapTupe Ne 52. Ha kakom 3taxe xuset Iletsa?

6. Ha xneruatoii Oymare ¢ pasmepom kieTku 1x1 n3o0pakeH TpeyrojabHUK.
Haitgure ero mmomans.

[ —
pummt

7. qns oOcmy>KuBaHUST MEXIYHAPOJHOTO CEMHHapa HEOOXOIUMO coOpaTh
rpynmy nepeBoaunkoB. CBeIeHUs 0 KaHIUAaTaX MPeACTaBICHBI B TAOIHIIC.

Howmep nepeBoaunka S3pIKH CroumocTs yciyr
1 ®paHIy3cKun 3050
®paHIy3CKUi, aHTIUACKUI 6050
3 AHTIUACKUHN, HCTTAHCKUH 6800
4 @paHIy3CKUNA, HEMELKHI 5850
5 Hemenxnii 1900
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6 Ucmanckuii 3900

[Tonb3ysice Tabnuuel, coOepute XOTs Obl OJHY TIpYyIIy, B KOTOPOHU
MEPEBOAYMKH BMECTE BIJIAJCIOT BCEMU YETBIPbMS S3bIKAMH: AHTJIMHACKHM,
HEMEIIKUM, UCMAHCKUM M (DpaHIy3CKMM, a CyMMapHasi CTOUMOCTb UX YCIyT HE
npesbiaet 12000 pyosieil B AeHb.

B oTBere ykaxkuTe KakoW-HHOYAbh OJUH HAOOP HOMEPOB MEPEBOIUYUKOB 0€3
po0esIoB, 3aNSTHIX U APYTUX JOMOTHUTEIBHBIX CUMBOJIOB.

8. [lanbl 1Be KpYXKU IUIUHIApudeckon hopmel. [lepras
Kpy’Ka B TIOJITOpPA pa3a HUKE BTOPOi, a BTOpasi BIBOE IIUPE
nepBoii. Bo ckoibko pa3 o0beM BTOpPOM KPYXKKH OOJIbIIE

oOBeMa mepBoit?

9. Ha pucyHke mokazaHo U3MEHEHHUE TeMIIepaTyphl BO3IyXa Ha MPOTKECHUH
Tpex cyTok. [lo ropusoHTanmum ykas3bIBaeTcsi JaTa W BpeMs, IO BEPTUKAIHA -
3Ha4YE€HHE TeMIlepaTypsl B rpagycax Lleascusa. Onpenenure no pucyHKy pa3HOCTh
MeX1y HauOoJiblle U HauMEeHbIIEeH TeMieparypaMu Bo3ayxa 18 nekabps. Otser

naiite B rpagycax Llenbcus.

2
1

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00
18 nexabps 19 nexabps 20 mexabps

10. Hekoropsie cotpyauauku pupmsl tetom 2014 roga oTaplxaiau Ha aade, a
HEKOTOpbIE - Ha Mope. Bce cOTpyIHHKHM, KOTOpbIE HE OTABIXadd Ha MOpE,
OTIbIXaNIM Ha Jade. BriOepute yTBEp:KIE€HHUS, KOTOPbIE BEPHBI NMPU yKa3aHHBIX
YCIIOBUSIX.

1) Kaxnplii coTpyaHUK 3TOM (upmbl oTapixan jierom 2014 roma wim Ha
Jaye, Uiy Ha MOpe, WIH U TaM, U TaM.

2) CotpymHuK 3TOM (upMbI, KoTophiid JetoM 2014 roga He OTABIXal Ha
MOpE€, HE OTBIXAJI U Ha Jaue.

3) Ecnu ®daunna He otapixana jgerom 2014 roga HU Ha Jade, HA HA MOPE, TO
OHa SIBJISIETCS] COTPYAHUKOM 3TOU (PUPMBI.
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4) Ecnu coTpyqHUK 3TOM (UpMBI He OTAbIXan Ha Mope JetoMm 2014 roxa, To
OH OTJBIXaJI HA Jaye.

B otBere 3anummre HOMepa BBIOpaHHBIX YTBEPXKIACHHM Oe3 MpoOesnos,
3aMAThIX U APYTUX JOMOIHUTEIBHBIX CUMBOJIOB.

11. B copeBHOBaHUSAX 0O TOJKAHUIO SApPa YYACTBYIOT CHOPTCMEHBI W3
yeTelpex crpaH: 7 u3 BenukoOputanuu, 6 u3 ®panuuu, 4 u3 'epmanuu u 3 u3
Wranuu. [Topsaok, B KOTOPOM BBICTYHAOT COPTCMEHBI, ONPENEIAETCS KPEOUeM.
Haiinure BEpOATHOCTH TOrO, YTO CIIOPTCMEH, BBICTYIIAIOIIUN NEPBBIM, OKAXETCS
u3 BenukoOpuranuu.

12. Haiigmre kopens ypasuenns: 10g, (2x +3)=1.

13. Kaxnomy U3 4eTbIpeX HEPABEHCTB B JIEBOM CTOJIOLE COOTBETCTBYET

OJHO H3 pGIHeHI/Iﬁ B IIpaBOM CTOJ'I6I_I€. YCcTaHOBUTE COOTBETCTBHUE MCIKIAY
HCPaBCHCTBAMHU U UX PCIICHHUAMMU.

HEPABEHCTBA PELIIEHIIA

1 B — .

Ay ———————>0 1) 2 x
A (x-2)(x=3) s

B) 37°>3 2) 3 X

o v AL

B) log;x>1 3) Wl s

=3 Lo e UL e

D x-2 4) 2 3 x

14. Ha pucynke usobpaxen rpapux Y= f'(X) - mpoussomnoii dhyHKImu
f(x), ompenenennoii Ha wunrepsane (—19;3). Haiiaure KOIMYeCTBO TOYEK

sxcTpemyMa ¢yuknun T (X) , npuHaAICKAIIMX OTPE3KY [—17; — 4] :

Vi

4

19 \ o 1] 37
/ \ |/ NN
g \ N

15. Tennoxox MpOXOAUT MO TEYEHUIO PEKH JI0 ITyHKTA Ha3HA4YECHUS 567 KM U
IIOCJIE CTOSAHKM BO3BpAIla€TCA B IIYHKT OTHpaBieHusA. Hauaure CKOpoOCTh
TEIUIOXO/]a B HEMOJIBUKHOW BOJIE, €CIIU CKOPOCTh TEUEHUsS paBHA 3 KM/4, CTOSTHKA
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JUIUTCSL 6 4acoB, a B IIYHKT OTHPABJICHMs TEILIOXOJ BO3Bpallaercs yepe3 54 yaca.
OTBeT maiiTe B KM/4.

91



Jducnunianna: MareMmaruka

JKx3aMeHANIHOHHBIN OmyteT Ne 10

DK3aMeH 10 MaTeMaTHKe TPOBOJIUTCS B MUCbMEHHOU (hopme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, HITH TIOCIECIOBATEIILHOCTH U P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Halinute 3HaueHue Boipaxkenus: 2,4+1,56 +1,3.

2. TIpusepamu TOPOJCKOI OJIMMITHAIBI TTI0 MaTEMAaTHKE CTAIM 25 yJamuxcs,
9T0 COCTaBWIO 5% OT uyncna ydacTHUKOB. CKOJIBKO YEJOBEK YYacTBOBajO B
oymMIIane?

3. UroObl mepeBecTH Temmeparypy u3 ImKanel Llenbcws B mIKamy
dapenreiita, nons3yrorcs Qopmynoit t- =18t. +32, roe t. - Temmeparypa B
rpagycax mo 1mkane Ilenscusi, t. - Temmeparypa B rpagycax MO MIKaje

®dapenreiita. CxonbkuM rpamycam 1o mikaine ®apenreiira coorBerctByeT —20
rpaaycos no mkaie Llenscusn?

Ny V18
4. HalinuTe 3Ha4eHUE BBIPAKEHUS: ﬁ .

5. Ha cuere Mammnoro moOuiibHOro TeiedoHa Ob1o 82 pyOis, a rmocie
pasroBopa c Jlenoit ocrasioch 40 py06ieit. 3BecTHO, YTO pa3roBOp JJIHIICS IIEJI0€
YUCJIO MHUHYT, a OJHAa MHUHYyTa paszroBopa ctout 3 pyOns 50 komeek. CKOJIBKO
MHUHYT JUTHIICS pa3roBop ¢ Jlenoun?

6. Ha xnerwaroii Oymare c pasmepoM kieTku 1x1

n3o0paxkeHa tparnenus. Haliqure ee momaib. /

7. Typuct nondupaetr skckypcuu. CBeieHUsI 00 SKCKYPCHUAX MPEACTaBICHbI
B Ta0HIIe.

Howmep skckypcun [Tocemnaembie 0OBHEKTHI CroumocTs (pyo.)
1 [Mapx 200
2 Kpenocts, napx 250
3 Kpenocts 350
4 Kpermoctb, 3aropoiHbII TBOpEI 250
5 Mys3eii )KHBOITUCH 200
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6 3aropoaHbIit JIBOpEII, My3ei 250
KUBOIIMCHU

[Tonb3ysice Tabnuiel, moadeputre HAOOpP SKCKYPCHM Tak, YTOOBI TYpPHUCT
MOCETUJT 4YeTbipe OOBEKTa: KPEemoCTh, 3arOpoAHBINA [BOpEL, MapK U My3el
YKUBOIIMCH, @ CyMMapHasi CTOUMOCTb 3KCKYpCUil He mpeBbIiaia 650 pyosieil.

B otBere ykaxkure KakoW-HUOYIb OAMH HAOOpP HOMEPOB SKCKypcuid 0e3
IPOOEIIOB, 3aIATHIX M IPYTHX JOMOJIHUTEIBHBIX CHMBOJIOB.

8. B 0ax, UMEIOTUIN dbopMy  TpaBHIBHOM

‘ICTLIpGXYI‘OJ'IBHOfI IMPU3MbI, HAJIUTO 12 n BOJBI. ITocne nmomHOrO -

NOTPYKEHHs B BOJY JIETAIM YPOBEHb BOJABI B 0aKe YBETUUMIICS B
1,5 pa3za. Haiimute o6bem aeranu. OTBeT gaiiTe B KyOHMUECKHX
CaHTUMETpax, 3Has, 4yTo B ojxHoM Jjutpe 1000 kyOMueckux ;

CaHTHUMETPOB. 4

9. Ha rpaduke nmokazaHo U3MEHEHUE TEMIIEPATYPhl JIBUTATEIISI aBTOMOOMIISA
B Ipoliecce ero padotel. Ha ropm3oHTambHONM OCH OTMEYEHO BpEeMs B MHHYTAaX,
MPOIIE/IIIee C MOMEHTA 3aIlyCcKa JIBUTATelIsl, Ha BEPTUKAIBHON OCU - TeMrepaTypa
nsurarens B rpaaycax Llenmbcusi. Onpenenure mo rpaduky, 3a CKOJIbKO MHHYT
paboTaromuii npuraresb Harpeercsi ¢ 30 C ° 1o 80 C © .
A

80 —
70 v N
60 /|
50
40

30
20

10 ,/
0

012345678910

10. Korma yuutenp ¢usukun Hukomait JIMutpueBnd BeAeT ypoOK, OH
00s13aTEIPHO OTKJIFOUaeT CBOM TenedoH. Bribepure Bce yTBEpkKACHHS, KOTOPHIC
BEpHBI MPY MTPUBEJECHHOM YCJIOBUHU.

1) Eciu tenedon Hukonas JIMuTpueBHuYa BKJIFOYCH, 3HAYUT, OH HE BEACT

YPOK.
2) Ecnu teneon Hukonas JIMuTpreBrnya BKIIOYCH, 3HAYHUT, OH BEJIET YPOK.
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3) Ecnu Huxkonait JIMuTpreBUY MPOBOIUT HA YpOKe J1a0OpaTOPHYIO paboTy
1o (pU3MKe, 3HAYUT, €ro TeJe(OH BHIKIIOUYEH.

4) Ecan Hukomaii IMuTpueBUY BeACT YPOK (HU3HMKH, 3HAYUT, €ro TeaedoH
BKJIIOYEH.

B otBere 3amummmTe HOMEpa BBIOPAHHBIX YTBEpXKIACHUN 0e3 MpoOeros,
3aMSITBHIX U IPYTUX JOMOJHUTEIbHBIX CUMBOJIOB.

11. B rpynne typucroB 30 uemoBek. X BepToseTOM IOCTaBIAIOT B
TPYJHOAOCTYIHBIA palioH, mepeBo3s o 6 yenosek 3a peiic. [lopanok, B KoTopoM
BEPTOJIET MEPEBO3UT TYPUCTOB, ciiydacH. Haliqure BEpOSTHOCTh TOTO, UTO TYpUCT
B., BXOAs1Mid B COCTaB TPYIIIIbI, OJIETUT MEPBBIM PEMICOM BEPTOJIETA.

5x-6
12. Haiinute KOpeHb ypaBHEHUS: (gj =8l1.

13. Ha xoopauHaTHON MPSIMOM OTMEUYEHO YKCII0 M.

-1 0 1 2

KaxxnoMy u3 4YeThIpex 4Yuced B JIEBOM CTOJIOLE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO MPHUHAJJIEKHUT. YCTAHOBUTE COOTBETCTBUE MEXIYy YHUCIAMH U
OTPE3KAMH U3 IIPaBOrO CTOJIONA.

YHCJIA OTPE3KH
A) 4-m D [-3:-2

B) m’ ) [0:1]

B) Jm+1 3 [1:2]

N - 4) [3:4]

14. Ha pucynke u3obpaken rpabuk ¢yukmuu Y = f(X). Ha ocu abcumcc
OTMEYEHO JECATh TOYEK: X, X5, X5, X, X, Xgy X7, X5, Xg, X, . Haligure xomuuectBo
OTMEUCHHBIX TOUYEK, B KOTOPBIX npon3BoaHas Gynkimu f (X) orpuiiatenbHa.

iy
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15. IlepBas TpyOa HamodHsET pe3epByap Ha 13 MUHYT JOJbIIE, YEM BTOpas.
O0e TpyObl, paboTas OJHOBPEMEHHO, HAIMOJHSIOT 3TOT K€ pe3epByap 3a 42
MUHYTHI. 3a CKOJIbKO MUHYT HaIOJHSET 3TOT pe3epByap ojHa BTopas TpyoOa?
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Jducnunianna: MareMmaruka

OKk3aMeHANIHOHHBIN Omier Ne 11

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUMTACTCS BBIITOJIHEHHBIM BEPHO, €CJIM OOYyJarouTuiics 1ajl MPaBWIbHBIA OTBET B BHUJIE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

. 7 54
1. Halinute 3HaueHNe BbIPaKECHUS: T + 59

2. dyt6oaka crouna 800 py6ueit. [lociie cHIKEHMSI TIEHBI OHA CTajla CTOUTh
680 pyb6ueii. Ha ckobK0 IpOLIEHTOB Obl1a CHUKEHA 11eHa (GyTOOIKN?
3. Pabora mocTossHHOTO TOKa (B KOYJISX) BBIUUCISETCS MO (opmyre

Ut
A:?, rne U - manpsokenue (B BoibTax), R - comportuBienue (B omax), U -

BpeMs (B cekyHaax). [lonb3yscek aToit hopmyinoi, Haiinure A (B IKOYISAX), €Cld
t=3c¢c,U=10 Bu R=12 Om.
4. Haiinure 3Ha4yeHue Beipakenus: 10g,351—log ,13.

5. B mauke 250 muctoB Oymaru ¢(opmata A4. 3a Hepemo B oduce
pacxonyercs 1100 mucroB. Kakoro HamMEHBIETO KOJWYECTBA MadyeKk Oymaru
XBaTHUT Ha 4 Henenun?

6. Cron® moamupaeT MAETCKYI0 TOPKY ITOCEpEIUHE.

Haiinure BoicoTy | 3TOrO cToyiba, ecnu BhicoTa N ropkM paBHA / h
3,8 M. OTBET HaTe B METpAX. /

7. CTpouTenbHBIA MOAPSIAYUK IUIAHUPYET KynmuTh 20 TOHH OOJUIIOBOYHOTO
KUpIIMYa y OJHOTO W3 TpeX MOocTaBIMUKOB. OauH kupnud BecuT 5 kr. llena
KUpIIMYa ¥ YCIOBUS JOCTaBKU BCEW MOKYIKU MPUBENICHBI B TAOIUIIE.

CronmMocCTh
[lena kupnuua
IToctaBmuk JIOCTaBKU CneunanbHbIe YCIOBUS
(py0. 3a mT.)
(py6.)

A 52 9000 Her

i 55 8000 JlocTaBka OecruiaTHasi, €Cild CyMMa 3akKasa
npessimaet 200 000 py6.

B 64 6500 HoctaBka co ckugkoit 50%, ecim cymma
3akasa npesbimaeT 240 000 py6.
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Bo ckonbpko pyOneil oGoiimercss HanboJiee IEIIEBbIA BapuUaHT MOKYMKH C
JIOCTaBKOI?
8. Bona B cocyne nuimHApuyecKoil (popMbl HAXOIUTCS

— 3
Ha ypoBHe h =10 cM. Ha kakoM ypoBHE OKa)xeTcsi BOJIa, €CIIU
€€ NEepPEeNuTh B JIPYroll LMUIMHIPUYECKUN COCYJ, Y KOTOPOIo

pajanyc OCHOBaHHs BTPOE MEHbLIE, YeM y JaHHOro? OTBeT Ih

JTaiTE B CAHTUMETPAX.

9. Ha rpaduke n3zobpaxeHa 3aBUCUMOCTh KPYTSIIET0O MOMEHTA JBUIaTEIs
OT 4yucia ero oboporoB B MuHyTy. Ha ocum abcuucc OTKIaAbIBaeTCs YHCIIO
000OpOTOB B MUHYTY, HAa OCH OpAMHAT - KpyTsAmuid MoMeHT B H-M. Onpenenure no
rpauKky, Ha CKOJBKO OOOpPOTOB B MHHYTY YBEIMYMIIOCH YHCIO OOOpPOTOB
JBUTATEIISA, €CIIA KPYTAIHAA MOMEHT Bo3poc ¢ 60 H-m no 140 H-m.

H-m A
140 1
120 1
100 1
80 1
6l 1
40 1
20 1

0

U 1000 2000 3000 4000 5000 6000 obh/muu

10. Buktop crapmie Jlenuca, Ho Mianme Eropa. AHapedl He crapiie
BukTopa. Beibepurte yTBepKI€HMsI, KOTOPbIE BEPHBI MPU YKA3aHHBIX YCIOBHUSX.

1) Erop camblii cTapinnii U3 yKa3aHHBIX YETHIPEX YEIOBEK.

2) Aunpeii u Erop omHoro Bo3pacra.

3) Buktop u JIeHHC OHOTO BO3pacTa.

4) Nennc maaname Eropa.

B otBere 3anuimuTe HOMEpa BBIOpAHHBIX YTBEpXkKIAEHUU Oe3 TpoOesoB,
3aISITHIX M IPYTUX JOMOJHUTEIBHBIX CUMBOJIOB.

11. B uyemnuonate mo rumMHacTuke y4acTByrOT 50 cnoprtcmeHok: 13 wu3
BenukoOputanuu, 7 w3 @panmnuu, octambhHble - w3 [epmanuu. [lopsmok, B
KOTOPOM BBICTYITAaIOT TUMHACTKH, OIpeaessercs xpeduem. Halimure BEpOITHOCTH
TOTO, YTO CIIOPTCMEHKa, BRICTyTAIOMIAs TIEPBOM, OKakeTcs u3 I 'epMaHuu.

12. Haligute KOpeHb ypaBHEHUs: 57 —7X =6.
13. Kaxaomy M3 4eThIpeX HEPABEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET
OJIHO W3 pEIICHHH B TPaBOM CTOJOIE. YCTAaHOBUTE COOTBETCTBHUE MEXIY

HCPABCHCTBAMHU U UX PCIICHUAMMU.
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HEPABEHCTBA PENTEHITA

A) (x-1)(x—-4)<0 1) (—e011)U(4:+00)

(

B) 1;4>0 2) {1:4}&{(4%00}
B) ;\—1] x-4)<0 3 (et)u(i4)
o 1) (1:4)

) ("\-_41 >0

14. Ha pucynke uzobpaxen rpaduk ¢pyukiuu Yy = f(X), onpeneneHHoit Ha
unrepsaie (—4;13). Onpexenure KOIMYECTBO TOYEK, B KOTOPBIX KacaTelIbHAs K

rpaduky byakiun Y = f (X) mapamiensHa npsmoit y =14,

N }l" y=f(x)
Z2\ 0 /1 13

/
/ ,/ AN

i

-6

15. Paccrossnue mexny ropogamu A u B paBno 460 kM. M3 ropoma A B
ropoa B Beiexas mepBwIii aBTOMOOMIIB, @ Yepe3 JiBa Yaca IOCje 3TOT0 HaBCTpedy
emy u3 ropoja B Beiexan co ckopocTthio 90 km/4 BTOpoi aBToMOOMIb. Haligute
CKOPOCThb IIEPBOIO0 aBTOMOOWIIS, €CIM aBTOMOOWIIM BCTPETHUJIMCh HAa PAaCCTOSHUHU
280 kM ot roposa A. OTBET AaiiTe B KM/4.
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Jducnunianna: MareMmaruka

OK3aMeHANIHOHHBII OniteT Ne 12

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHEHHBIM BEPHO, €CJIM OOYYArOITUICS J1ajl NMPaBUIbLHBIA OTBET B BUJIE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Haiimure 3HaYeHNE BBIPAKCHHUS: (6,8 -1, 3) -1,2.

2. Jluguu MBanoBHe HauucieHa 3apaboTtHas miata 16500 pybneit. 13 stoit
CYMMBI BBIYHCIISIETCS HAJNOT Ha J0XOAbl (u3nueckux i B pasmepe 13%.
CkoJibko pyOsieli OHa MOMYYHUT MOCIIE YIUIAThl MOJOXO0AHOTO HAJIoTra?

3. IlepeBectu TemmepaTypy m3 mkanel Dapenredita B mrkany llemscus

no3poyisieT ¢Gopmyna f. :g(tF —32), t. - TemmepaTypa B rpaaycax IO IIKale

Ienbcus, t- - temmeparypa B rpaaycax no mkaine Papenreiita. CKoabKuM

rpaaycam 1o mkane Llenbcust cooTBeTcTBYET 59 rpaaycoB o mkane Papenreiita’?

2\/6

4. Haiigute COS¢r, eciim Sina :? nu0 <a<90.

5. lllokonaaka crout 35 pyoOseil. B Bockpecenbe B cynepmapkeTe JeCTBYeT
CIIELIMAJIbHOE MPEIOKECHHUE: 3aIUIaTUB 3a TPU LIOKOJIAJIKHU, MTOKYNaTelb I10JIy4aeT
yeThipe (0HY B M0/1apoK). CKOJIBKO MIOKOJA0K MOXKHO ToyunuTh Ha 310 pyOneit
B BOCKPECEHbE?

6. Ha xmerwatoit Oymare ¢ pasmepom kieTku 1x1
n300paxkeH TpeyrojapbHuK. Haiinure ero mioras. ,«/ ‘\\
/TN
7. B Tabnmiie npuBeeHbI JaHHBIC O IIECTH YeMOJIaHaX.

Howmep yuemonana Jnuna (cM) BricoTa (cm) [Hupuna (cm) Macca (xr)
1 105 54 42 25
2 78 68 56 24
3 98 67 45 25,5
4 83 62 50 21
5 94 69 45 22
6 101 59 42 19
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[lo mpaBmiaM aBUAaKOMIAHHM CyMMa TpEX H3MEpEHuil (AJIMHA, BHICOTA,
IIMPHHA) YeMOJIaHa, CJaBaeMoro B Oaraxx, He JoJbkHa npeBbimath 203 oM, a Macca
He J0JKHA ObITh Oonbmie 23 kr. Kakme demomaHbl MOXHO caaTh B Oarax mo
npaBUjIaM TON aBHaKOMIAHUH?

B oTBere ykaxuTe HOMEpa BCEX BBIOpAHHBIX YEMOJAHOB 0€3 MpOOEoB,
3aIATHIX U APYTUX JTOTOJHUTEIBHBIX CHMBOJIOB.

8. letans umeet Gpopmy H300paKEHHOTO HA PUCYHKE

MHOTOTpaHHMKA (BCE ABYTpaHHbIC YTIJbl NpsMbie). Uucna 5 i
Ha pPHUCYHKe O00O03HAYaroT JUIMHBI pedep B CaHTUMETpaXx. ! 4
Haiinure o0bem 3Toit aetanu. OTBET nalTe B KyOMYECKHX 2 i
CaHTHMETpaXx. ) I

al 3

(o8]

9. Ha pamarpamme moka3zaHa cpeIHEMEcsYHas TeMIlepaTrypa BO3Ayxa B
Hwxnem Hosropoae 3a kaxapii mecsan 1994 roga. [lo roprusoHTany ykaspIBarOTCA
MeECSLBI, MO0 BEPTUKAIUA - TeMmmeparypa B rpaaycax llembcus. Ompenenure mno
NPUBEJACHHON JaMarpamMMme, CKOJBKO OBUIO MECAIEB C  IMOJIOKUTEIHHOU
CPEAHEMECAYHON TEMIIEPATYPOU.

16
12
8
4

4 |_
-8 |
-12
—16 L

10. Mapyce Ha aeHp poxnaeHus nomapwin 20 MapuUKOB, U3 KOTOPBIX 13
KpacHbI€, a OCTAJIbHbIE CMHHE. Mapycs XO4YeT Ha 4YeThIpeX CIy4anHbIX LIapUKax
HapHUCOBaTh PUCYHKH MapKepoM, YyTOoObl MOJApUTh Mame, Iame, OpaTy M CecTpe.
Bribepute yTBepKIeHUs, KOTOpble OyIyT BEpHBI NMPU yKa3aHHBIX YCIIOBUSX, HE
3aBHCHMO OT TOTO, Ha KAKHUX IIapukax Mapycs HapucyeT pUCyHKH.

1) Haiinercst 4 kpacHBIX IIApHKa C PUCYHKAMH.

2) Haiinercs 2 cuHuX 1mapuka 0e3 pUCyHKOB.

3) Ecnu mapuk KpacHbIi, TO Ha HEM €CTh PHCYHOK.

4) He HaiifieTcs 5 CHHMX IIAPUKOB C PUCYHKAMHU.
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B otBere 3anummTe HOMEpa BHIOPAHHBIX YTBEPXKACHHN 0€3 MpoOesos,
3aMAThIX U IPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.

11. Hayuynas kondepeHus npoBoauTcs B 5 aHeil. Beero 3amnanupoBano 75
JIOKJIAJIOB - TIEPBbIE TpU AHA MO 17 MOKIAAO0B, OCTAJIbHBIE PACIPEAEIICHBI TOPOBHY
MEXJy YETBEPTHIM M NOATHIM AHsAMU. [lopsAmok JOKIamoB — OmpeaesisieTcs
xepeObeBkoi. KakoBa BeposTHOCTB, 4YTO MOKian mpodeccopa M. oxaxercs
3alJIaHUPOBAHHBIM Ha MOCTEIHUN AeHb KOH(epeHITHH?

12. Haiinute xopens ypaBaenus: 10g, (1— X) =log, 5.

13. Kaxxgomy 13 yeThIpex Yucel B JIEBOM CTOJIOIE COOTBETCTBYET OTPE30K,

KOTOPOMY OHO IPHUHAIJICKHUT. YcTaHOBUTE COOTBETCTBHUE MCXKAY 4YuCIaMHU H
OTPC3KaMH U3 IIPaBOT'0 CTOJ'I6H3,.

UUCIIA OTPE3KHU
A) log,10 1y [52]
B) % 2) (23]
B) V36 3) [34]
r 06" 4) [5:6]

14. Ha pucynke nzobpaxensl rpaduk ¢pyaxiun Y = f (X) u xacatempHas K
HEMY B TOYKe ¢ abciuccoit xy. Haitinure 3Hauenue npousoanoit pyukiuu f(X) B

TOYKE X.
v
7
/ [
/ }=f(x)7l—
71 N
4
/] _
-4/ [1x[ 0] 1 X

15. Temtoxon MpOXOAUT MO TEUEHUIO PEKU 10 MYHKTa Ha3HA4YeHUS 48 KM U
IIOCJIE CTOSIHKM BO3BpallaeTcsl B NYHKT oOThnpasieHus. Haiinure ckopocth
TEIUIOXOJ]a B HEMOJIBUKHOW BOJIE, €CIIU CKOPOCTh T€UEHUs paBHA 4 KM/4, CTOSTHKA
JUTUTCS 5 4acoB, a B IIYHKT OTHPABJIEHU TEIUIOXO0 Bo3Bpalaercs yepes 10 yacos.
OTBeT ganTe B KM/4.
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Jducuuniunaa: MareMmaruka

OK3aMeHANIHOHHBII Omiet Ne 13

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3aaaHuil 1-15 ouenuBaercs B 1 Oamn. 3amaHue
CUYMTACTCS BBIITOJITHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIBHBIN OTBET B BUJE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, HITH TIOCIIECIOBATEIBHOCTH HP.

[TepeBoa GamioB B OTMETKH IO MATHOAIBHONW mmikane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

+— |+=.
21 14) 27

2. Ilnomanp 3eMens GepMepCKOro XO3sIMCTBa, OTBEACHHBIX TOJ MOCAIKY

. 13 3 3)
1. Halinnte 3Ha4eHNE BBIPAXKEHUS: | —

CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp, COCTABIISIET 36 r€KTapOB U pacnpeeraeHa MexXI1y
3€pHOBBIMM U OBOIIHBIMH KYyJIBTYpaMH B OTHOIICHUH 2:7 COOTBETCTBEHHO.
CKOJIBKO TE€KTapOB 3aHUMAIOT 3€PHOBBIC KYIbTYPhI?

3. B dupme «3x, mpokady!» CTOMMOCTH MOE3/IKK Ha TaKCU JJIUTEITHHOCTHIO
MeHbIle 5 MUHYT coctaBiger 150 py6neit. Ecnu moesnka amurcs 5 MUHYT WM
Obonmee, TO ee CTOMMOCTh (B pyOnsix) paccuuThiBaeTcss 1o  Gdopmyse

C =150 +11(t—5), rae { - IIUTenpHOCTh TOE3AKH, BBIpAXEHHAs B MHUHYTax
(t25). [lonb3ysice 3TOM (QopMyIIOH, paccUUTaiiTe CTOMMOCTb |4-MHUHYTHOM
noe3aku. OTBET yKa)XUTe B pyOIIsX.

4. Halinure 3HaYCHUE BBHIPAKCHUS: (6\/]5 + 4)(6\/]3 — 4).

5. B My»XcKoM OOIIIEKUTHUU UHCTUTYTA B KOKIOH KOMHATE MOYKHO TIOCEIIUTh
He OoJiee deThipex yesnoBek. Kakoe HauMeHbIlee KOJTUYECTBO KOMHAT HYXHO JIJIS
nocesneHus 81 HOropoaHero cryaeHTa’?

6. Ha xneruaroii Oymare ¢ pazmepom kieTku 1x1

n3o0paxxeH napasmienorpamMm. Haiinute ero miomanib.

7. Cepreii IleTpoBuY XO4YeT KYNUTh B MHTEPHET-MAra3uHe MHUKPOBOJHOBYIO
neyb OMpeeeHHOW Mojenu. B Tabmuiie moka3zaHo 6 MpeIoKEHUN OT pasHBIX
VHTEPHET-MAra3uHOB.

Homep marasuna Pevitunr CrouMocTs TOBapa CTOMMOCTB JOCTaBKH
MarasuHa (py©.) (py6.)
1 3 12895 400
2 5 18490 0
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3 5 13513 0
4 5 13745 390
5 4 13411 399
6 4 17489 0

Cepreii IlerpoBuu cumMTaer, YTO MOKYNKYy HYXHO JeJaTh B MarasuHe,
pelTHHr KoToporo He Huwke 4. Cpeau Mara3vHOB, YJOBJIETBOPSIOUIMX 3TOMY
YCIIOBUIO, BBIOEpUTE MPEIJIOKEHHE C CaMOM HU3KONW CTOMMOCTBIO IOKYIKH C
Y4€TOM JIOCTaBKHU. B oTBeTe 3anmumuinrTe HoMep BEIOPAaHHOTO Mara3uHa.

8. OT AepeBsHHOW MPaBWJIBHOM MATUYTOJBHOW MPU3MBI
OTIIWJIMJIM BCE €€ BepIIMHBI (CM. puc.). CKOJIBKO TpaHeu y
MOJYYMBIIIETOCS MHOTOTpaHHUKA (HEBUIUMMbIE pebdpa Ha
PUCYHKE HE U300paKEHBbI)?

9. MOIIHOCTh OTOMUTENSI B aBTOMOOWIIE PETYIUPYETCS] TOMOJHUTEIHHBIM
conpotuBieHueM. lIpu 3TOM MeEHsSIeTCs cuia TOKa B DJIEKTPUYECKON IEnu
AIIEKTPOABUTATENS: YEM MEHBIIE CONMPOTHUBJICHUE, TEM OOJbIIE CHIa TOKA U TEM
ObIcTpee BpaiaeTcss MoTop otonurtessa. Ha rpadguke nokasaHna 3aBUCUMOCTb CHIIBI
TOKa OT BEJMYUHBI CONpOTUBICHUS. Ha ropu3oHTaIbHOH OCH OTMEUYEHO
CONPOTHUBJIIEHUE B OMaxX, Ha BEPTUKAJbHOM OCH - CHJIa TOKa B amiepax.
Omnpenenute 1mo rpaduky, Ha CKOJIBKO OMOB YBEJIMYUIIOCH COMPOTUBIICHUE B IIETIH
MIPU YMEHBILIEHUH CUJIBI TOKA ¢ 8 amriep 110 4 ammep.

A

12
10
8

6
4
2
0

Y

0 0,5 1 1,5 2 2,5 3

10. Cpenu Tex, kto 3apeructpupoBaH B « BKoHTakTe», €CTh MIKOJIBHUKHA W3
Teepu. Cpeau IIKOJbHUKOB U3 TBepu €CTh Te, KTO 3aperucTpUpoBaH B
«OnHoKIaccHUKax». BpiOepuTe yTBEpKIeHUS, KOTOPbIC BEPHBI MPU YKa3aHHBIX
YCJIOBUSIX.

1) Bce mikonbHuku u3 TBepu He 3apeructpupoBanbl HU B «BKoHTakTe», HU
B «OTHOKIIaCCHUKAX).

2) Cpenu mMKOILHUKOB M3 TBepu HET TeX, KTO 3apEerUCTPUPOBAH B

«BKoHTakTey.
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3) Cpean mkonbHUKOB M3 TBepu €cTh Te, KTO 3aperucTpUpOBaH B
«BKoHTakTey.

4) Xors Obl oauMH u3 IMoJib30BaTenel «OJHOKIACCHUKOBY» SIBISETCS
LIKOJIBHUKOM U3 TBepu.

B otBere 3anmummmTe HOMEpa BBHIOpPAHHBIX YTBEpPXKICHUN Oe3 MpoOesoB,
3aISITBIX U IPYTUX JTONOJHUTEIBHBIX CHUMBOJIOB.

11. Ha yemnuonate mo mpbDKKam B BOAY BBICTynaroT 20 CIOPTCMEHOB,
cpenu HuUX 3 npeiryHa w3 lomwmanguum m 4 npeiryHa u3 KomymOuu. Ilopsimok
BBICTYIUIEHUI olpenensiercss xkepedbeBkol. HaliauTe BEpOSITHOCTH TOrO, YTO
BOCBMBIM OYJIET BBICTYIIAaTh NPHITYH U3 ['onanany.

12. Haiinute Kopens ypaBHeHus: 3°°° = 97",

13. Kaxxnomy U3 4YeTblpex HEPAaBEHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET
OJJHO M3 PpELIEHUH B IMpaBOM CTOJOLE. YCTAHOBUTE COOTBETCTBHE MEXKIY
HEPaBEHCTBAMM U UX PEIICHUSMH.

HEPABEHCTBA PELIIEHHUS
A) 221 ) x<-1
p) 0,522 2) x<0
B) 0,5 <2 3) x20
) 2<I 4 x=2-l

14. Ha pucynke m3obpaxen rpapuk dyakmuu Y= f(X). Ha ocu abcuucc

oTMeueHbl Toukd —1, 2, 3, 4. B kakoil U3 3TUX TOYEK 3HAYEHUE IMPOM3BOIHOM
HanOonbIee? B oTBeTe yKaXKUTE ATy TOUKY.

P EYIE)

ANEA

[

15. Paccrossnue mexnay ropogamu A u B paBHo 390 km. U3 ropona A B
ropoa B Beiexas mepBbIii aBTOMOOWITB, @ Yepe3 JBa 4yaca MOoCie ITOTO HaBCTpPEdy
emy u3 ropoja B Beiexas co ckopocThio 75 KM/4 BTOpoW aBTOMOOWIb. Haligute
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CKOPOCTh TMEPBOTO aBTOMOOWJIS, €CJIM aBTOMOOWJIM BCTPETHJIMCh Ha PACCTOSIHUU
240 km ot roposa A. OTBET aaiiTe B KM/4.
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Jducnunianna: MareMmaruka

JK3aMeHAHOHHBIN OmiteT Ne 14

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYArOITUICS /1ajl MPaBUIBHBIA OTBET B BUJE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

9,4
2. B ropone 200000 >xuteneit, npuyem 15% - 310 meHcuoHepbl. CKOIBKO
NEHCUOHEPOB B 3TOM ropoje?

1. Halinute 3Ha4€HNE BBIPAKEHUS:

3. Bropoii 3akon HetoToHa MokHO 3amucaTh B Buje F =ma, roe F - cuna
(B HBIOTOHAX), JACUCTByIOIIAasi Ha TelOo, M - ero macca (B KWJorpammax), a -
yCKopeHue (B M/cC 2), C KOTOPBIM JBIKETCS Teno. Haiinure m (B Kuiiorpammax),
ecn F =153 Hu a=17 m/c .

4. Haiinure 3Ha4yeHue Beipakenus: 10g,0,5+log ,98.

5. CTOMMOCTh TIPOE3HOro OujieTa Ha Mecsl cocTaBisier 760 pyoOieit, a
CTOMMOCTh OWJIeTa Ha OJHY MOE3AKYy - 22 pyOns. AHsA Kynwia MpOE3THON U
caenana 3a mecsn 44 noesnku. Ha ckonbko pyOiiei 6omblne oHa Obl MOTpaTHiIa,
ecyu Obl MOKYyTIajna OUJIEThl Ha OJHY MOE3/IKY?

6. Ilepuna JECTHUIBI JAYHOTO JO0Ma ISl HAJACKHOCTU
YKPEIUICHBI TTOCepeIMHE BEPTHKAILHBIM cToI00M. Haiinure
BbICOTY | 3TOTO CTONI0A, ecii HanMeHbIas BeicoTa hy mepuin 8
paBHa 1,55 M, a HamOosbiras BeicoTa h, paBHa 2,55 M. ! :

OTtBeT naiiTe B MeTpax.

7. J1ns Tpynmibl HHOCTPAHHBIX TocTel TpeOyeTcs KynmuTh 13 myTeBoauTenei.
HyxHble MyTeBOAWTENM HAIUIMCh B TpeX MHTEpHeT-Mara3uHax. LleHa
MyTEBOAMUTENS U YCIOBUS JOCTaBKH BCEM MOKYNKHU MPUBEIEHBI B TaOJIULIE.

Ilena CTOoUMOCTb
NurepHer-
My TEBOUTEIIS JIOCTaBKH JIOTIOJTHUTETBHBIE YCIIOBHS
MarasuH

(py©. 3a mmt.) (py6.)

A 290 200 Her

b 260 400 JlocTaBka OecrniaTHas, €CIM CyMMa 3aKasa

npessimaet 3800 pyo.
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300

]_—[OCTaBKa 6€CHJ'IaTHa}I, €Clin CyMMa 3aKasa

2
00 npesbiaet 3400 pyo.

Bo ckonpko pyOneil oboiimercss HanboJiee ICIIEBBI BapuaHT MOKYNKH C

JIOCTaBKOM?

8. B 6ak, umeromuii popmMy IpaBUIBHON YETHIPEXYTONBHOMN
OpPU3MBl CO CTOPOHOW OCHOBaHuUs, paBHOW 40 cMm, HamuTa ,:*-——---
KUJIKOCTh. UTOOBI M3MEpUTh 00BEM JIeTalId CIOKHOU (hOPMBI, ee -

IMOJIHOCTBIO IIOTPYIKAIOT B 3TY KUIAKOCTD. Haﬁ,Z[PITC 00BeM AC€TalIu, I
CCJIM IIOCJIC €C IIOI'PYKCHUA YPOBCHDb KHUIAKOCTHU B Oake IHOAHAJICS ST

Ha 2 cM. OTBeT JjaiiTe B KyOMYECKUX CAaHTUMETPaX.

9. Ha pucyHke noka3aHo U3MEHEHHE TEMIIEPATypPhbl BO3AyXa HA MPOTKECHUN

Tpex cyTok. [lo ropu3oHTanu yka3pIBaeTcs Jara W BpeMs, MO BEPTUKAIA -

3HAYeHHE Temieparypel B rpaaycax Llenscus. Onpenenure 1Mo PUCYHKY

HaMEHBIIYIO TEMIIEpATypy Bo3ayxa 13 utonsa. OtBet gaiite B rpaaycax Llenbcus.

28
26
24
22
20
18
16
14
12
10

8

¢l

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

13 mrons | 14 vrons | 15 mons

10. Tane Ha AeHD pOXKAEHUS TTOJAPHIN 15 MapUKOB, 8 U3 KOTOPBIX KENTHIE,

a ocTajibHble 3eJeHble. TaHs XO4eT Ha Tpex IIApUKaxX HapUCOBaTh PHUCYHKH

MapKkepoMm, uYTOObI TOJApUTh Mame, marne u Opary. BwiOepute yTBepKIaeHUs,

KOTOPLBIC 6y,HYT BCPHEI IIPpU YKAa3aHHLIX YCJIOBUAX HC3aBUCUMO OT TOI'O, HAa KAKHX

mapukax TaHs HapuUCyeT PUCYHKH.

1) Haiimercs 2 3eneHbIX mapHuKa 0e3 pUCYHKOB.

2) He naiinercs 5 )KeNThIX IIAPUKOB C PUCYHKAMHU.

3) Ecnu mapuk KenTeii, To Ha HeM TaHs HapuCyeT PUCYHOK.

4) HaiineTcst 3 KeNThIX IIApHKa C PUCYHKAMH.

B otBere 3amummTe HOMEpa BBIOPAHHBIX YTBEPXKACHHN 0€3 MpoOesos,

3aIATBIX U JPYTI'UX OOIMOJIHUTCIIbHBIX CUMBOJIOB.
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11. B rpynne TypuctoB 4 uenoBeka. C MOMOIIBIO KpeOUsi OHU BBIOMPAIOT
JIBYX 4Y€JIOBEK, KOTOpBIE JODKHBI UATH B CEJIO B MarasuH 3a npoaykramu. Kakosa
BEPOATHOCTb TOTO, YTO TYpUCT Jl., BXOISAIIMHA B COCTaB TIpyNIbl, MOWIET B
MarasuH?

12. Haiinute KOpeHb ypaBHEHUS: /63 —9x = 3.
13. Yucno m pasHo log,5. KaxxgoMy U3 yeTblpex 4ucel B JIEBOM CTOJIOLE

COOTBETCTBYET OTPE30K, KOTOPOMY OHO MPUHAMJIEKUT. Y CTAHOBUTE COOTBETCTBHE
MEXy YUCJIaMH U OTpe3KaMH U3 IIPaBOro CToJIoIA.

UHUCIIA OTPE3KH
A) m=2 1 [0:1]
g)) zl;m 2) [1;2]
n & 3) [2:3]
m 4) [4;6]

14. Ha pucynke uzoopaxken rpapuk ¢pyukuuu Y = f(X) ompenenentoit na
unrepsane (—6;8). Onpemenure KOIMYECTBO LENbIX TOYEK, B KOTOPBIX
POM3BOIHAS (PYHKIUH ITOJIOKUATENIbHA.

y
Y= _|'I| (] 4

+1
- A
1 ) 5

15. 3aka3 Ha uzroromneHue 323 peranell mepBhId pabOUYMl BHIMOIHSIET HA 2
gaca OwIcTpee, yem BTOpoi. CKOJIBKO JAeTajeil 3a Yac W3rOTaBIIMBAET IEPBBIN
pabouuii, eciii U3BECTHO, YTO OH 3a Yac M3TOTaBIWBaeT Ha 2 naetanu OoJblie
BTOpOTro?
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Jducnunianna: MareMmaruka

IK3aMeHALMOHHBIN Omiaer Ne 15

DK3aMeH 10 MaTeMaTHKe TPOBOJIUTCS B MUCbMEHHOU (hopme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, HITH TIOCIECIOBATEIILHOCTH U P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Halinure 3Hauenue Beipaxxkenus: 4,2-3,5+0,7.

2. B utone 1 kr ciuB croun 80 pyoseit. B aBrycre cimBbI MoJemIeBEIN Ha

25%. CxonbKo py0iiel ctomi 1 Kr B Moce CHUYKEHUS 1IEHBI B aBrycTe?

3. MourHOCTh TOCTOSIHHOTO TOKa (B BaTTax) BBIYUCISETCS MO (opmyse

2

P=—, rme U
R A

- HampsbkeHue (B BoJIbTax), R - compoTuBiieHHE (B OMax).

[Tonb3ysick aToM hopmynoii, Haitnute P (B BarTax), ecniu R=6 Omu U =12 B.

4. Haiinure Sina , eciim COSar = —

J15

— U
4

90° < ¢ <180°.

5. Ceipok crtout 27 pyOnei. Kakoe HauOosbIlee YUCIO CHIPKOB MOKHO
Kynuth Ha 290 pyOneit?

6. Ha xmerwartoii Oymare c¢ pasmepom kietku 1x1

n3o0paxkeHa Tparenus. Haliure ee momaib.

7. JIroOoBb MrHatbeBHA cOOMpaeTCs B TYPUCTHUECKYIO TOE3]IKY Ha TPOE CYTOK

B HEKOTOpHIN Topoj. B Tabnuiie qana uHpopManus 0 TOCTUHUIIAX B 3TOM TOPOJIe
CO CBOOO/IHBIMU HOMEPAMH Ha BPEMsI €€ MOE3/IKH.

. Paccrosinue
Ha3zBanue Peiitunr . [lena Homepa
JI0 TICHTPaJIHLHOM

TOCTHUHUIIBI TOCTUHUIIBI moman (k) (py0. 3a cyTkH)
«IOxuas» 7,8 4,2 3700
«YIOT-TITIOCH 9,4 1,3 3600
«llenTpanpHas» 8,3 2,1 4000
«Box3anpHas 8,5 1,8 3300
«Typuct» 7,6 1,7 3500
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«IIBI0PATION 8,4 2,6 2000

JIto60Bs UrHaThEBHA XOUET OCTAHOBUTHCS B TOCTUHUIIE, KOTOpAsi HAXOIUTCA
He nanee 2,4 KM OT LEHTPaJIbHOW IJIOIIAAU ropoja U LIeHa HOMEPA B KOTOPOM HE
npesbimaetr 3500 pyoseii 3a cytku. Cpeaw TOCTHHUIL, YIOBICTBOPSIONINX STUM
YCIIOBUSIM, BbIOEPUTE TOCTHHHUILY C HAMBBICHIUM peHTUHroM. CKONBKO pyOsein
CTOMT MPOKUBAHUE B 3TOM FOCTUHHUIIE B TEYEHUE TPEX CYTOK?

8. JlaHbl NBe KPYKKU IWIMHIPUYECKON (DOPMBI.
IlepBas kpy>KKa B IOJITOpPA pasa BEILIE BTOPOM, a BTOpast — ———
BTpoe€ ImHMpe IMepBoi. Bo CkobKO pa3 o0BEeM MepBOi

KPY>KKH MEHbIIIE 00beMa BTOPO? D —

!D
9. Ha nwmarpamme mnOKa3aHO pacHpeeiiCHuE

BbITUTaBKM Meau B 11 crpanax mupa (B Thicsiuax ToHH) 3a 2006 roa. Cpenu
MPEACTABICHHBIX CTPaH NEPBOE MECTO IO BhIIJIaBKE Meau 3aHuMaiia [lanya-HoBas
['BuHes, oquHHaaaroe Mmecto - Muaus. Kakoe mecto 3annmana Monromus?

200 __
iso
100 ] =
50 — —

0 > I_‘ S 5 B 3 o
Q@&;&Z‘Qd} S i@ iﬂ"’ s ;@éﬁ&&@ &

&Sy
“D-/
o

10. B 300mara3une B oaMH M3 akBapuyMmoB 3amycTuinm 20 peiook. [[mmHa
K01 ppIOKM Oouiblie 3 cM, HO He mpeBblmaeT 13 cMm. Beibepure yTBepkaeHus,
KOTOpBIEC BEPHBI IIPU YKA3aHHBIX yCIOBUSIX.

1) JlecsiTh phIOOK B 3TOM aKBapuyMe MEHBIIIE 3 CM.

2) B aTom akBapuyme HET pbIOKH JJTHHON 14 cM.

3) Pasnuma B ayuHe Jr00bIX ABYX PhIOOK He Oosbiie 10 cM.

4) JlnuHa Kaxmaoit peioKu OoutbIie 13 cm.

B otBere 3anuimmTe HOMEpa BBIOpAHHBIX YTBEpXKIAEHUU Oe3 mpoOesoB,
3aIAThIX U APYTUX JOTMOTHATEIHHBIX CHMBOJIOB.

11. Ha onumMmnuaje no pycckomy si3biKy 250 y4aCTHUKOB pa3MECTHIIN B TPEX
aynuTopusax. B mepBbIX ABYX yIajgoch pa3MecTUTh Mo 120 4enoBeK, OCTaBIIMXCS
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TEPEBENM B 3alaCHYI0 ayJMTOPUIO B JPYroM Kopmyce. HalauTe BEpOATHOCTH
TOr0, YTO CJIy4aiiHO BHIOPAHHBIM YYaCTHUK NMCal OJMMIIMALY B 3aracHoM
ayIUTOPHUH.

12. Haiinute kopens ypasnenns: log,(—2x+9)=2.

13. Ka}KILOMy N3 YCTBIPCX HCPABCHCTB B JICBOM CTOJ'I6HC COOTBCTCTBYCT
OJHO H3 pCHIeHI/Iﬁ B IIpaBOM CTOJ'I6H€. YCTaHOBUTE COOTBETCTBHUE MCIKIAY
HCPaBCHCTBAMHU U UX PCIICHHUAMMU.

HEPABEHCTBA PELLIEHUS
A) 277'<0,5 1) (4+)
-5)’ 2) (24
5 (x=3) _, ) (2:4)
x—4 3) (2+x)
B) log,x>1 4) (—o4)

r (x-4)(x-2)<0

14. Ha pucynke nzobpaxen rpapux Y= f'(X) - mpoussognoii hyHKImH
f(x), ompenenennoit na unrepane (—14;6). Haiinure KommuecTBO TOUEK

maxcumyma Qynkumn f (X), npuHagnexamux orpesky [—11; 4].

=1 ya
y=/1(x) ’

\

|
\
|

/ [
| J
[1 A }
| |
f

~ 14/ 10 1 6 X
e o
L3 A

15. Paccrositnue mexnay ropogamu A u B paBuo 510 km. M3 ropoma A B
ropox B co ckopocthio 70 kM/4 BeIeXaj MEPBBIM aBTOMOOUIIL, & Yepe3 TpU yaca
MOCJIE ATOTO HABCTpeUy emy U3 ropoja B Beiexan co ckopocThio 80 KM/4 BTOpOI
aBTOoMOOMITL. Ha kakoM paccTositHuM OT Toposia A aBTOMOOMIIN BCeTpeTAaTcsa? OTBET
JIANTe B KUJIOMETPAax.
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Jducnunianna: MareMmaruka

OK3aMeHANIHOHHBIN OniteT Ne 16

DK3aMeH 10 MaTeMaTHKe TIPOBOJUTCS B MUCbMEHHOU (hopme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

2. Jlepxarenu AMCKOHTHOM KapThl KHM)KHOTO MarasvHa IOJy4aroT IIpU
nokynke ckuaky 2%. Kuura croutr 550 py6Gneit. Ckonbko pyOliel 3amiaTtut
JepKaTellb JUCKOHTHOM KapThl 32 3Ty KHUTY?

3. [Ilnomans YeTHIPEXyTroJdbHUKA MOKHO BBIYHCIUTH 10 (opmyle

1 . .
S = Edldzsma, rae d, u d, - IMHBI AMaroHaNeid 4eThIPeXyrojbHUKa, ¢ - YTOM
MEXAy auaroHarsiMHu. I[Tomb3ysich 3Toi (popMyIiol, HaWauUTE IUIOMAAL S, €CIU

d=6,d,=12n Sina:g.

4. Haiinure 3na4yenue Boipaxenus: /20 -4/18.

5. Kaxnpiii 1eHb Bo Bpemsi KoHpepeHuun pacxoayercs: 70 MakeTUKOB yasi.
Kondepennus murcs 6 naeit. B mauke gas 50 makernkoB. Kakoro HauMeHbBIIIETO
KOJIMYECTBA MayueK yasi XBaTUT Ha BCE JHU KOH(PepeHuu?

6. JlauHblii yyacTok uMeeT (QopMy KBajpaTa, CTOpOHA
kotoporo paBHa 40 M. /Iom, paCrioJIO’KEHHBIN HA YYaCTKE, UMEET

40m

Ha TuiaHe GopMy MPSIMOYTOJIBHUKA, CTOPOHBI KOTOPOTO PaBHBI 9 8 M
M 1 8§ M. Hailaure miomaar OCTaBIICHCS 4YacTH y4dacTKa, HE 0M 9 MD
3aHATOM 1oMoM. OTBET JaliTe B KBAJpaTHBIX METpax.

7. TlyremecTBeHHUK U3 MOCKBBI XOYeT MOCETUTh 4 Topoaa 30J0TOrO
koiblla Poccum: Bumagumup, SpocnaBns, Cy3gane u  PoctoB Benukwil.
TypareHTCTBO mpeajaraetT MapupyTbhl C IMOCEIIEHHEM HEKOTOPhIX TOPOJOB
3onotoro koJbla. CBeIeHUs] O CTOMMOCTH OUJIETOB M MapIIpyTax MpeACTaBICHbI B

Tabnuiie.
Homep mapuipyra [Tocemmaembie ropoaa CroumocTs (py0.)
1 Bnagumup, Poctos 2150
2 Cyznans, Spocnapib 2650
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3 Bragumup, Cy3nanb 2250
4 Apocnapib 1700
5 Spocnaens, Bnagumup, Poctos 3950
6 Cysznans, PocToB 2300

Kakwne mapmpyTsl 10KEH BRIOpaTh MyTEMIECTBEHHUK, YTOOBI MOOBIBATH BO
BCEX YeThIpeX ropojiax u 3arpatuth Mmenee 5000 pyomeii?
B oTBeTe ykaxkute KakoW-HUOyAb OJMH HAOOp HOMEPOB MAapUIPyTOB 0€3
po0esIoB, 3aMSATHIX U APYTUX JOMOJTHUTEIBHBIX CUMBOJIOB.
8. B 0ak, umeromuii popMy npsiMoil mpusmbl, HaauTo S5 11 Boabl. [locie
MOJIHOTO TOTPY>KEHHUs] B BOJY JI€Talld YPOBEHb BOJBI B Oake
nogHsIcsA B 2,6 paza. Halinure oobeM getanu. OTBET JalTe B
Kyonueckux cantumerpax. B ogaom mutpe 1000 kyOmueckux
CaAaHTHUMETPOB.

9. Ha pucyHke >XHPHBIMM TOYKaMHU IIOKa3aHa IIEHA MO Ha MOMEHT

3aKpBITUS OUPKEBBIX TOProB BO Bce padouue gHu B OokTsa0pe 2010 roma. Ilo
TOPU30HTAIM YKa3aHbl 4YWCIAa MECSla, MO0 BEPTUKAIM - IIEHA MEIM B J0JUIapax
CIIA 3a ToHHy. JlJis HaArJISIAHOCTH >KUPHBIE TOYKM HA PUCYHKE COEIUHEHBI

muHuen. OnpenenuTe 1Mo pucyHKy HaMMEHBUIYIO LIEHY MEIW 3a JaHHBIM MEpUOJ.

Otset paiite B nosutapax CIIIA 3a ToHHY.

8525
8485

8445 |

58 5 i i

8405
8365
8325
8285
8245
8205
8165
8125
8085

N D

/

v

1 45 6 7 8111213141518 19 2021 22252627 2829

10. Kommka Kuttr Becut Ha 3 kutorpamMmma 0osibliie KOmku Marku, a Komka

Jlaga Ha monTopa Kujorpamma Jjerde Komku Mamiku. Beibepure yTBep:KIeHUS,

KOTOPBIE BEPHBI IPH YKA3aHHBIX YCIOBUSX.

1) JIro0as KoIKa, IOMUMO YKa3aHHBIX, KOTOpasi BECUT MeHbIIe Jlabl, BECHT

Takxe MeHble Kurru.

113



2) Jlrobast KoIllKka, IMOMHUMO YKa3aHHBIX, KOTOpas BECHT MeHbIle Kutrw,
BECUT Takke MeHblIE JIabl.

3) Cpenu yka3aHHBIX KOIICK HET KOIIEK Tsbkeiaee Kurru.

4) Maiiika BeCUT MeHbIIe JIabl.

B otBere 3amummmTe HOMEpa BBIOPAHHBIX YTBEpPXKIEHUN Oe3 MpoOesoB,
3aMATHIX U IPYTUX JOMOJHUTEIBHBIX CUMBOJIOB.

11. Ha xondepeHuio mpuexaiu yaeHble u3 Tpex ctpad: 3 u3 Ucnanuwu, 5 u3
[IBernu u 7 n3 Benrpun. Kaxapiii 13 HUX nenaeT Ha KOH()EpEeHIIUNA OUH JOKIIAI.
[Topsinok npokianoB onpenensercs xepedbeBkoil. Haliute BeposiTHOCTh TOTO, YTO
TPETBUM OKa)XeTCs JOKJaj yueHoro u3 Mcnanuu.

. s 1
12. HaiinuTe KopeHs ypaBHeHHus: 36™° = 5
13. Ha xoopanHaTHO# MPsAMOIl OTMEYEHO YKCIO M.
| m
0 2 3

KaxxnoMy u3 4YeThIpex 4Yuced B JIEBOM CTOJIOLE COOTBETCTBYET OTPE30K,
KOTOPOMY OHO MPUHAJJIEKHUT. YCTAHOBUTE COOTBETCTBUE MEXIYy YHUCIAMH U
OTPE3KAMH U3 IIPaBOrO CTOJIONA.

YUCJIA OTPE3KH
A) Jm 1) [1;2]
B) m® 2) (23]
B) m+1 3) [3;4]
r) % 4) [5:6]

14. Ha pucynke u3obpaken rpabuk ¢yukmuu Y = f(X). Ha ocu abcumcc
OTMEUYEHO BOCEMb TOUCK: X, X,, X5, X, X5, X, X;, X;. B OTBeTE yKakuTe KOJIMUECTBO
TOYEK (M3 OTMEUYCHHBIX ), B KOTOPBIX Mpou3BoaHas ¢pyHkuun f (X) momoxutenbHa.
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15. Temnoxo, CKOPOCTh KOTOPOTO B HEMOJABI)KHOW BOJE paBHa 27 Km/d,
MPOXOJUT HEKOTOPOE PACCTOSIHME IO PEKe U TMOC]e CTOSHKH BO3BpAIlaeTCs B
UCXOJHBIN MyHKT. CKOPOCTh TeUeHUs paBHa 1 KM/4, CTOSIHKA JUTUTCS 5 4acoB, a B
MCXOJIHBIN MYHKT TEIUIOXOJ] BO3BpalaeTcss yepe3 32 yaca mocie OTIpaBlICHUS U3
Hero. CKOJIBKO KMJIOMETPOB MPOXOIUT TEIIOXO/] 32 BECh perc?
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Jducnunianna: MareMmaruka

OK3aMeHAIHOHHBI Onitet Ne 17

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, MM TIOCISIOBATEIILHOCTH U )P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Haiimure 3HaYeHNE BBIPAKCHHUS: (3, 9-2, 4) -8,2.

2. Exxemecsiunas miara 3a tenedon cocrapisieT 300 pyOseii. B ciaemgyronem
roay oHa yBenuduTcs Ha 6%. CkombpKo pyOseil OyleT COCTaBIATh eXEeMeCsuHas
Tu1aTa 3a Tene(oH B CleayomeM Toay?

3. MoIHOCTh MOCTOSIHHOTO TOKa (B BaTTax) BBIUMCIACTCS MO (popmyre
P=I°R, rne | - cuma Toka (B ammepax), R - comporuBieHHe (B OMAax).
[Tonb3ysick aToM hopmynoil, Haitnute P (B BarTax), ecnmu R=48 Omu | =1,5 A.

4. Haiinmure 3Hayenue Beipakenus: 1og,0,5+log ,32.

5. B netHeM narepe Ha KaxJ0ro ydyacTHuka nosaraercsa 30 r caxapa B JICHb.
B marepe 148 uyenoBek. Kakoe HanMeHplIee KOJWYECTBO KHUIIOTPAMMOBBIX
YIIAKOBOK Caxapa Hy>KHO Ha BECh JIarepb Ha 5 JHEW?

6. Ha xneruaroit Oymare ¢ pasmepom KieTku 1x1
n3o0paxxeH pom6. Halimure ero miomnans. > A \\
g ~
N LA

7. ns oOcmy>KUBaHUST MEXIYHAPOJHOTO CEMHHapa HEOOXOIUMO coOpaTh
rpynmy nepeBoaurkoB. CBeIeHUs 0 KaHIUaTaxX MpeACTaBICHbI B TAOJIHIIE.

Howmep nepeBounka S3p1KH CroumocTsb yciyr
1 AHTIIMACKUN, HEMELIKUH 6900
OpaHITy3cKuii 2000
3 Ucnanckuit, ppaniry3ckuit 6050
4 Hemenxuit 3950
5 Hcmanckuii, aHTITUHCKUI 5800
6 Ucnanckuit 2900

[Tonp3ysice Tabmunielr, coOepuTe XOTS OBl OJHY TPYIIy, B KOTOPOHU
MEPEBOYMKH BMECTE BIIAJICIOT BCEMH UETHIPbMS  SI3bIKAMU: AHTJIMICKUM,
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HEMEIKUM, UCHAHCKUM U (paHIly3CKHMM, a CyMMapHas CTOMMOCTb MX YCIyT He
npesbiaet 12000 py6sieit B 1eHb.

B oTBeTe ykaxute Kakoil-HUOY/lb 0lMH HA0Op HOMEPOB IEPEBOAUMUKOB O€3
Ipo0OEeIIoB, 3alAThIX U IPYTHX JOMOJHUTEIBHBIX CHMBOJIOB.

8. Bona B cocyzae nmianHAprUUecKor (GOpMbI HAXOIUTCS Ha
ypoBae h=40 cm. Ha kakoM ypoBHE OKakeTCsl BOJa, €CIIH €€ —
IIEPEIUTh B APYrOv HWJIMHIPUYECKUHN COCYH, Y KOTOPOTO paguyc !

OCHOBaHMsI BABOE Ooibiie, yeM y manHoro? OTBET maiTe B Ik

CaHTUMCTpax.

9. Ha paumarpamme noka3zaHa cpeiHEMeEcsAYHas TeMIlepaTypa BO3dyXxa B
ExarepunOypre (CBepioBcke) 3a kaxablii mecsn 1973 roama. Ilo ropusoHTamu
YKa3bIBAIOTCSA MECALbI, [0 BEpTHKAIM - Temmeparypa B rpaaycax Llembcus.
Omnpenennure 1mo NPHUBENCHHOM AMArpaMMe, CKOJBKO MECSLEB CpeAHEMECSYHas
TEeMIIEpaTypa He npeBblmana 6 rpaxycos Llenscus.

20
16 e —
12 -
) I B R ——
i — 1 11—
snE| [Deg Map| anp Mail urOH MK BT _CeH "okt [0 TIeK
~4 -
|
o= 00000
Qe 00
20

10. Korpma yuurens wmarematuku WBan IleTpoBud Bener ypok, OH
00s3aTeNIbHO OTKJIOUaeT CBOM TenedoH. BeibepuTe yTBEpKIeHN, KOTOPHIE BEPHBI
MIpU IPUBEJICHHOM YCIIOBUH.

1) Ecnu tenedon MBana [leTpoBrya BKIIOYCH, 3HAYUT, OH HE BEJET YPOK.

2) Eciu Tenedon VMpana [lerpoBrua BKITIOYCH, 3HAUUT, OH BEACT YPOK.

3) Ecnmu HMBan IleTpoBuY MpOBOAWT HAa YPOKE KOHTPOJBHYIO paboOTy IIO
MaTeMaTHKe, 3HAYHT, ero TeJIe(OH BBIKIIOUYEH.

4) Ecnu MBan IlerpoBuu BemeT ypoK MaTeMaTHKH, 3HAYUT, ero TejedoH
BKJIIOYEH.

B otBere 3amummmTe HOMEpa BBIOPAHHBIX YTBEPXKACHHN 0€3 MpoOesos,
3aMsThIX U IPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.
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11. B cOopHuke OuIeToB M0 XUMHUH BCero 45 OUIIETOB, B BOCEMHAIIATH U3
HUX BCTPEYAETCS BOMPOC IO TeMe «YTIeBoAopoab. HaliuTe BeposSTHOCTH TOTO,
YTO B CIy4yailHO BHIOPAaHHOM Ha JK3aMEHE OWJieTe HIKOJIBHUKY HE JOCTaHETCs
BOIIPOC IO TeME « Y TJIEBOJIOPOIBD.

12. Haiigure xopeHb ypaBHEHUS: \/—16 —8X =4.

13. Kaxxnqomy W3 4deThlpeX HEpPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET
OJTHO W3 PEIICHWH B TPaBOM CTOJOIE. YCTaHOBUTE COOTBETCTBHE MEXIY
HEPABEHCTBAMH U UX PCIICHUSIMH.

HEPABEHCTBA PEHIEHUA
A) log,(x-1)<I1 1) x<I
2) l<x<3 uwmm x>3
b) 3 a1 3) l<x<3
9 4) x<lum x>3
x-] >0
B) [x_3):

r (x-1)(x-3)>0

14. Ha pucynke usobpaxen rpapuk Y= f'(X) - mpoussomnoii dhyHKImm
f(X), ompemenennoil ma wmrepsane (—2;11). Haifmure aGcumccy Touknm, B
KOTOpO# KacaTenbHas K rpaduky ¢yukmmu Y = f(X) mapamrensha ocu abemuce
WM COBIIAJIAET C HEM.

A=)
1 \
201 11 X
\ L1/

L4 \

15. [lepBas TpyOa npomyckaeT Ha 311 BOAbl B MUHYTY MEHbIIIE, YEM BTOpasl.
CKOJIBKO JUTPOB BOJbI B MHUHYTY NPOIYyCKAaeT BTOpas TpyOa, eciiu pe3epByap
o0beMoM 648 1 oHa 3amoJHIEeT Ha 3 MUH. ObICTpee, YeM TiepBas Tpyoa?

118



Jducnunianna: MareMmaruka

9K3aMeHANIHOHHBII OmiteT Ne 18

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amos - «4», 13-15 6amnoB - «5».

. 49 (5 4
1. Halinute 3Ha4€HNE BBIPAXKEHUS: E | =+—=.

2. N3 2000 BbIMYyCKHUKOB IIKOJ ropoja 90% mpaBUIIbHO PELIIU 3a]ady
Ne3. CxopKO BBITYCKHUKOB IITKOJI 3TOTO TOPO/Ia MPaBUILHO pertm 3aaaqy Ne 37
3. Ilnomane TpeyroibHHMKAa CO CTOpOHaMH a, D, C MOXHO HaWTH IO

dbopmyne I'epona S:\/p(p—a)(p—b)(p—c), rae p=a+Tb+C. Haipure

IJIOIIA/Ih TPEYTOJbHUKA, €CIIM JUTMHBI €ro CTOpoH paBHbl 13, 30, 37.

22

4. Haiigure COS¢r, ecii Sinx :T u 90° < <180°.

5. B nernem marepe 218 nereit u 26 Bocmutateneil. B ogHOoM aBTOOYyCe
MOKHO NepeBO3UTh He Oozee 45 maccaxkupoB. Kakoe HamMeHblee KOJUYECTBO
TaKUX aBTOOYCOB MOHAJIOOUTCS, YTOOBI 32 OJUH pa3 MEPEBE3THU BCEX U3 Jareps B
ropona?

6. Ha kmeruyatoit Oymare c¢ pasmepom kietkn [x1

n300pakeH TPEyroiapbHUK. Haliure ero miomans.

7. Typuct nondupaet skckypcuu. CBeieHUsI 00 SKCKYPCHUAX MPEACTaBICHbI
B Ta0JuIIe.

Howmep skckypcun [Tocemnraembie 0OBEKTHI CroumocTs (py0.)
1 Mys3eil )xuBonucH, napk 450
3aropoaHbIi IBOpell, KPEIoCTh 250
3 3aropoJIHbIN IBOPEI], My3€i )KUBOITUCH 200
4 [Tapxk 200
5 3aropoIHbBINA IBOpEIT 250
6 Kpenoctp 150
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[Tonwp3ysace Tabnuiei, moadepuTe HAOOpP AKCKYpCHM Tak, 4TOOBI TYPHUCT
MOCEeTUJI YeThIpe OOBEKTa: KPEmoCTh, 3arOpOAHBIN JBOpEl, MapKk W My3eil
KUBOIIHCH, a CYMMapHasi CTOMMOCTb SKCKYPCHIA He TipeBblana 650 pyOei.

B oTBere ykaxuTe KakoW-HUOyAb OJMH HAOOp HOMEpPOB JKCKypcui 0e3
po0OeIioB, 3aNATHIX U IPYTHX JOMOJIHUTEIBHBIX CHMBOJIOB.

8. Jeranp wmmeer ¢opmy H300paK€HHOTO Ha
pPUCYHKE MHOTOTpaHHHMKAa (BCE JIBYI'PaHHBIC YTJIbI 2

npsmbie). Yucna Ha pUCYHKE 0003HAYAIOT JJIMHBI 2
pebep B canTtumeTpax. Haligure oObeM 3TOW JeTaId.
OTBer gaiiTe B KyOM4YECKUX CAaHTUMETPaX. =

9. Korma camMoneTr HaxoIUTCS B TOPU3OHTAIBHOM IIOJIETE, MOABEMHAs CHIIA,
JEUCTBYIONIAsl HAa KPbUIbs, 3aBUCUT TOJILKO OT cKopocTH. Ha pucynke nzobOpaxeHa
ATa 3aBUCUMOCTH JJII HEKOTOporo camosera. Ha ocu abcuucc OTKiIaabIBacTCs
CKOpPOCTh (B KHJIOMETpax B 4ac), HA OCH OpJHMHAT — cujia (B TOHHAX CHJbI). B
HEKOTOPBI MOMEHT MOABEMHAS CUJIA PABHSIIACH OJTHOM TOHHE CHJIbl. Onpeenure
[0 PUCYHKY, Ha CKOJIbKO KHJIOMETPOB B Yac HAJ0 YBEJIMYUTH CKOPOCTb, YTOOBI
MOJBbEMHAS CHJIA YBEJIWYWIACH 10 4 TOHH CUJIBI?

A

e B (NS RS TN S

0 100 200 300 400 SOOF

10. Hekoropsle yuwainuecsi IIKOJbI CHEIM 3a 3aBTPAKOM BATPYIIKY C
TBOporom. HekoTopele yuaruecs: 3Toi MIKOJIbI Ha 00€]T MoTydaT porajivK, IpUuieM
cpend HHX HE OyIeT TeX, KTO Chel 3a 3aBTPAKOM BaTpymiky. Bribepute
YTBEPXKIEHUSI, KOTOpPbIe OyAyT BEPHBI MPU YKA3aHHBIX YCJIOBHUSX HE3aBUCHUMO OT
TOTO, KOMY JIOCTaHYTCS POTAJIUKH.

1) Haiimercst y4aiimiics, KOTOPbIA HE ChEJ BATPYIIKY 3a 3aBTPAKOM U HE
MOJIYYHUT POTAIIMK HA 00€e.

2) Her HM OmHOTO ydaiierocs 3TOM IIKOJBI, KOTOPBIA ChEN BAaTPYIIKY 3a
3aBTPAKOM M MOJTYYUT POTAIUK Ha 00eI.
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3) Cpean ydvammuxcs 3TOW WIKOJNBI, KOTOPBIM HE JOCTAaHETCS POTAIHK Ha
o0en1, ecTh XOTsI Obl OZIMH, KOTOPBIA CHEN BAaTPYLIKY 3@ 3aBTPAKOM.

4) KaxIplil y4amuiicsi, KOTOPBIA HE Chell BAaTPYIIKY 33 3aBTPAKOM, MTOTYyYHT
pOTaJIMK Ha 00eI.

B otBere 3anummmTe HOMEpa BHIOpAHHBIX YTBEPXKACHHN 0€3 TpoOesoB,
3aMSITBHIX U IPYTUX JOMOJHUTEIbHBIX CUMBOJIOB.

11. B copeBHOBaHMAX MO TOJKAHUIO SApa Y4YacCTBYIOT CIIOPTCMEHBI W3
yeThlpex cTpad: 4 u3 Aprentunsl, 7 u3 bpasunuu, 5 u3 Ilaparsas u 4 u3z Ypyrsas.
[Topsinok, B KOTOPOM BBICTYIAIOT CIIOPTCMEHBI, oripenensercs xpeouem. Haitnure
BEPOSITHOCTh TOTO, 4YTO CIOPTCMEH, BBICTYNAIOIINN IIEPBBIM, OKAXKETCSI W3
bpazunun.

12. Haiiiute KOpeHb ypaBHEHHUS: |0911(7X —12) =log,, 23.

13. KaxxomMy U3 4eThIpex 4ucel B JIEBOM CTOJIOIE COOTBETCTBYET OTPE30K,
KOTOPOMY OHO IPHHAJJIEKHUT. YCTAHOBUTE COOTBETCTBHE MEXIY YHUCIAMHU H
OTpE€3KaMH U3 MPABOT0 CTOJIONA.

YHHUCJIA OTPE3KH
A) log 20 1) [0;1}
B) % 2) [1:2]
B) Ji0 3) [23]
r 237 4) [3:4]

14. Ha pucynke u3obpaxens! rpaduk ¢pyukuuu Y = f(X) u kacatenbHas K

HEMy B TOUYKE C abcuuccoi x. Haliaure 3HaueHne npousBoanoii pyukuuu f(X) B

TOYKE X.
Va
ThA+
y=[f(x)
5 f
/
/-
|
.
. -
-6 X —|10 1 2 X
g =2

15. Karep B 10:00 BpilIen Mo TEUYEHUIO PEKH W3 MyHKTa A B MyHKT B,
pacnionioxeHHblid B 35 kM oT A. IIpoOwiB B myHkTe B 4 uvaca, katep ornpaBuiics
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Haszan M BepHyscs B myHKT A B 18:00 Toro ke gus. Omnpenenute COOCTBEHHYIO
CKOPOCTh KaTepa (B KM/4), €CJIM U3BECTHO, YTO CKOPOCTh TEUEHUSI PEKU 3 KM/H.
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Jducnunianna: MareMmaruka

9K3aMeHANIHOHHBIN Omiet Ne 19

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUMTACTCS BBIITOJIHCHHBIM BEPHO, €CJIM OOYYAFOIIUICS J1aj MPaBHJIbHBIA OTBET B BHJIC IICJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

2,4
54-7,8
2. B cnoptuBHoM Maraszune mo0Ooi cBurep ctout 450 pyodnei. Ceituac
MAara3vH IPOBOJMUT AKLMIO: MPU IOKYIKE JBYX CBUTEPOB — CKHIKA HA BTOPOU

cautep 30%. Ckonbko pyOiiel mpuaeTcs 3aliaTUTh 3a MOKYIKY JABYX CBUTEPOB B
NIEpUOA IEUCTBUA aKUNN?

1. Halinute 3HaYeHNE BBIPAKEHUS:

1 .
3. [Inomaapr TpeyrojiibHUKA BBIYUCISCTCS 110 popmyre S = Ebc sina, rme b
U C - JIBE€ CTOPOHBI TPEYIrOJIbHUKA, & « - yrojd Mexay Humu. llonb3ysick 3ToM

: 1
dbopmyioit, HariauTe iomanb S, ecau b =14, ¢ =12 u Sina = 3

4. HalinuTe 3HaUeHUE BBIPAKEHUS: \/\/4? .
5. Moromukinuct npoexan 4 kuiomerpa 3a 12 MunyT. CKOIBKO KHJIOMETPOB
OH TIpoezeT 3a 33 MUHYTHI, €ClTU Oy/IeT eXaTh ¢ TOU XKe CKOPOCThI0?
6. Ha xieruatoii Oymare c pasmepom KieTku 1x1
n3o0paxxeH napasmienorpamm. Haiinute ero miomanb.

/. CTpouTenbHbIA NOAPSIAYUK IUIAHUPYET KynmuTh 10 TOHH 0OJMIIOBOYHOTO
KUpIIMYa y OAHOTO W3 TpeX MNOoCTaBIIMKOB. OauH kupnud BecuT 5 kr. llena
KHUpIIMYa U YCIOBUS JOCTaBKU BCEW MOKYIKU MPUBEICHBI B TaOJIUIIE.

CroumocTh
Ilena kupnuya
[TocTaBiuk JIOCTaBKHU CnenuanbHble yCIOBUS
(py06. 3a mT.)
(py0.)
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A 48 9000 Her
JloctaBka OecruiaTHasi, €cid cymma 3
b
> 6000 npesbimaet 100 000 pyo.
o V]
B 62 5500 HocrtaBka co ckugkoit 50%, ecinu ¢
3aka3a npesbimaeT 120 000 py6.

Bo ckonbko pybieit oboiiercs HamboJiee ACIICBBIM BapUaHT MOKYIKH C

JIOCTaBKOI?

8. K mnpaBunpHOH TpeyrosbHOM mMpu3Me €O CTOPOHOM

OCHOBaHMs | MPUKIEUTU MPAaBWIbHYIO TPEYTOJIbHYIO MUPaMUIY C <‘\>
£

pedbpom 1 Tak, 4To OCHOBaHHs coBmanu. CKOJBKO TpaHel Yy

MOJIYYHMBIIIETOCS MHOTOTPaHHUKA (HEBUAMMBIC peOpa Ha PHUCYHKE

He 0003HaYEeHBI)?

9. Ha nuarpamMMe moOKa3aHO pacHpeiesiCHUE BBIILIABKKA altoMuHHS B 10
cTtpaHax (B Teicauax ToHH) 3a 2009 rox. Cpenu mpencTaBiIeHHBIX CTpaH NEPBOE

MECTO IO BBIIUIABKE AJIIOMHUHMS 3aHuUMall baxpeiH, aecaroe mecto - Hoas

3enanaus. Kakoe mecto 3anumanu Hunepnanabr?

900
800

700
600

500

400 1=

300

200

100

10. B knacce yuurcs 25 yenoBek, U3 HUX 16 4enoBeK MOCeniaroT KPyKOK IO

AHTJIMHACKOMY  SI3BIKY,

a 13

- KPY)KOK TI0O HEMEIKOMY S3bIKy. BpiOepure

YTBCPIKIACHUA, KOTOPBIC BECPHLI IIPHU YKA3dHHBIX YCIIOBUSAX.

1) Kaxkaplit yueHUK M3 3TOr0 Kjacca MOCEIIaeT U KPY)KOK T0 aHTIHHCKOMY

A3BIKY, U KPY’KOK ITIO HCMCIIKOMY SA3LBIKY.

2) HaiineTcst XoTst Obl TPU YeJOBEKa M3 3TOTO KJIAcca, KOTOPBIE TOCEIIAI0T

00a KpyxKKa.

3) Ecnu yueHHK M3 3TOTO Kilacca XOAHUT Ha KPYKOK 10 aHTJIUHCKOMY SI3BIKY,

TO OH 0053aTEIbHO XOAUT Ha KPY>KOK MO HEMEIIKOMY SI3BIKY.
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4) He Gonee 13 yenmoBek U3 3TOTrO Kiacca MOCEmaT 00a KPYyKKa.

B orBere 3anummTe HOMEpa BBIOpAHHBIX YTBEpXKACHHUN Oe€3 MNpoOenos,
3aMAThIX U IPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.

11. B rpynnie TypuctoB 32 yenoBeka. FIX BEpTOIETOM B HECKOJBKO MTPHEMOB
3a0pachlBalOT B TPYIHOJOCTYMHHBIN pailoH mo 4 4yenoBeka 3a pedic. Ilopsanok, B
KOTOPOM BEPTOJIET MEPEBO3UT TYpPUCTOB, ciaydaeH. Hailniure BEpOATHOCTH TOTO,
yTO TypuCT K. IOJIETUT IIATBIM peicOM BEPTOJIETA.

1
49

13. KaxaoMy u3 4eThlpeX HEPaBEHCTB B JIEBOM CTOJOIIE COOTBETCTBYET

OJIHO M3 pEIICHWA B TPaBOM CTOJOIE. YCTaHOBUTE COOTBETCTBHE MEXIY

12. Haiiute KopeHb ypaBHEHHS: 7" ° =

HCPABCHCTBAMU U UX PCIICHUAMMU.

HEPABEHCTBA PEINEHHWA
A) log,x>1 1
) o 1) [—;+m]
b) log, x<-1 2
B) log,x>-1 2) (0:2)
I log,x<lI 1
3) |0
 (o3)
4) (2+e0)

14. Ha pucynke u3o6paxen rpadpuk pyaxmun Y= f(x) y = (X) . Ha ocu
abcmucc orMeueHbl Touku —2, —1, 1, 4. B kKakoid u3 3TUX TOYCK 3HAYCHHUC

pOU3BOHON Hambobiee? B oTBeTe yKa)uTe 3Ty TOUKY.

ya
1

/1N I

"N \ y=f(x) [
1\//

15. 3aka3 na 110 nmeraneit nepBblii pabouuil BbIOJIHAET Ha 1 yac ObicTpee,

4

yeM BTOpoi. CKOJBKO JeTalie 3a 4yac M3roTaBIMBAECT BTOPOM pabouuii, eciu
M3BECTHO, YTO MEPBBII 32 Yac U3roTaBiIMBaeT Ha | perans Oosbuie?
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Jducnunianna: MareMmaruka

IK3amMeHanHOHHBIN Omiaer Ne 20
DK3aMeH 110 MaTeMaTHKE MPOBOJIUTCS B TUCBbMEHHOM (opMe.

YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUMTACTCS BBINOJIHCHHBIM BEPHO, €CIIM OOYYaIOMIMKCS Jall MPAaBUIBHBIA OTBET B BHJE ILIEJIOTO

[TepeBoa GamioB B OTMETKH MO MATHOALIBHOM mikane: 0-5 Gamra - «2», 6-9 6amioB -

1. Halinute 3Hauenue Beipaxxkenus: 3,8+1,08+0,9.

2. Yucno 00JBHBIX I'PUIIIIOM B IIKOJIC YMCHBINIMUJIOCH 34 MCCAL B ILATH pas.

Ha ckonbko IMPOLCHTOB YMCHBIINIIOCH YHUCIIO OO0JILHBIX FpI/IHHOM?

a+b
3. [Inomaas Tpanenuu BeauciseTcs no gopmyne S = — h,rneaub -

JUIMHBI OCHOBaHWM Tpamenuu, h - ee BeicoTa. [lomb3ysick 3TO# (opmyIoi,

Haiaure mmomans S, ecou a=4,b=9 1 h=2.
4. Haiinure 3HaueHue BeipaxxeHus: 10g; 75—1og; 3.

5. Jns pemonta Tpebyerca 63 pynoHa o6oeB. Kakoe HanMeHbllee

KOJIMYECTBO MMa4YeK 000MHOro Kies HYKHO OJIs1 TaKOT'O pCMOHTA, CCJIN 1 mauka kies

paccunTana Ha 6 pyJIOHOB?

6. YuacTox 3emiM HUMEET MPSMOYTOJIbHYI0 (GopMmy. 75 M
Croponbl npsiMoyrofibHuKa paBHbel 30 M u 75 M. Haigure
IMHYy 3abopa (B MeTpax), KOTOPBIM HYXXHO OTOPOJHWTH 3M 30u
Y4acCTOK, IPEAYCMOTPEB NPOE3/T LIUPUHOU 3 M.
7. B Tabimiie npuBeeHbI JaHHBIC O IIECTH YeMOIaHaX.
Howmep uemonana Jnuna (cMm) Bricora (cm) [Mupuna (cm) Macca (xr)
1 64 38 27 25
78 45 13 22,5
3 67 67 45 21
4 58 45 25 36
5 64 56 50 24
6 58 49 39 21,5

[To mpaBuiaM aBHAaKOMIIAHUM CyMMa TpeX H3MEpeHuul (IJIMHa, BBICOTA,

IIMPUHA) YEMOJIaHa, CJIaBaeéMoro B Oarax, He JO/DKHA mpeBbimaTh 158 cM, a Macca
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He JoJDKHA OBITh Oojbiie 23 kr. Kakme uemMoaaHbl MOKHO clIaTh B Oarak IO
TIpaBUjIaM 3TON aBUAKOMITAHHH?

B oTBere ykakuTe HOMEpa BCEX BBIOpAHHBIX YEMOJIAHOB O€3 IPOOEIIOB,
3aMATBIX U JIPYTUX JOMOTHUTCIBHBIX CHMBOJIOB.

8. B 6ax, nmeromuii hopMy MpaBUIBHON YETHIPEXYTOJIBHOMN

OpU3MBl CO CTOPOHOM OCHOBaHMs, paBHOM 80 cm, HamuTa b b

KHUAKOCTh. YTOOBI M3MEPUTHh 00BEM JIeTalH CIOKHOUM (OpMBI, ee T1-

MOJTHOCTBIO TIOTPYXAIOT B ATY KUIAKOCTh. Halinmure o0bem aetanu, |

€CJIM TOCJIEe €€ MOTPYKEHHSI YPOBEHb JKUJIKOCTU B Oake MOJHSIICA et
Ha 5 cMm. OTBeT JjaiiTe B KyOMYECKUX CAaHTUMETPaX.
9. Ha pucyHke >KUPHBIMH TOYKAMH MOKa3aHa I1I€HA 30JI0Ta, YCTaHOBJIEHHAs

[lentpobankom P® Bo Bce paboume auu B okTsi0pe 2009 roga. Ilo ropuzonTanu
YKa3bIBAIOTCS YHCIA MECALA, 110 BEPTUKAIM — LIEHA 30JI0Ta B PyOJIIX 3a IPaMM.
JIns HaTJIIHOCTH KUPHBIE TOYKH HAa PUCYHKE COEAWHEHBI JIMHMEN. Onpenennre
10 PUCYHKY HauOOJbIIyIO0 LIEeHYy 305i0Ta B mepuoi ¢ 22 mno 30 oktsa0ps. OTser
naiiTe B pyOsIsiX 3a rpaMM.

1010 1 I
! /
1005 ; 7

1000 = [“ =1

995 i | \

990 |

985 1 A\

980 ! !

Vi | \
I AY

970 4 s / 1 — i N

1 23 6 7 8 9101314151617 20 21 22 23 24 27 28 29 30 31

10. B d¢upme paboraer 50 corpynHukoB, u3 HuX 40 dYeIOBEK 3HAIOT
aHrnuickuil s3pik, a 20 - Hemenkuii. BeiGepute yTBepkaeHHs, KOTOPbIE BEPHBI
MIPU YKA3aHHBIX YCIOBUSIX.

1) B oroit ¢upme x0T Obl TpU COTPYTHHKA 3HAOT M AHIIIMHUCKUAN, U
HEMEIKHUU SI3LIKH.

2) B a0l (puipMe HET HU OJHOTO COTPYIHUKA, 3HAIOMIETO U AHTJIMHCKUH, U
HEMELKUU SI3bIKH.

3) Ecnu coTpymHuK 3TOM (pMPMBbI 3HACT AHTJIMHCKUHN SI3BIK, TO OH 3HAET W
HEMELKUHU.

4) He Oosee 20 COTpYyIHUKOB 3TOH (UPMBI 3HAIOT W AHIJIMHCKUHN, H
HEMEILIKUHN SI3BIKU.

B otBere 3amuimuTe HOMEpa BBIOpAHHBIX YTBEpPXKIAEHUU Oe3 MpoOesoB,
3aMsThIX U IPYTUX JOTOJHUTEIBHBIX CUMBOJIOB.
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11. B yeMmmnuoHaTe N0 TMMHACTHKE y4dacTBYIOT 50 CIOpPTCMEHOK: 22 w3
Benmukobputanuu, 19 u3z @Opanimuu, octanbHblie - u3 ['epmanuu. Ilopsgok, B
KOTOPOM BBICTYIIalOT TMMHACTKH, ompenensiercs xkpebuem. Halimure BeposSTHOCTD
TOr0, YTO CHOPTCMEHKA, BBICTYIIAOIIas IEPBOM, OKaxkeTcs u3 [ epmaHun.

12. Haiinure xopeHb ypaBHeHUS: /10 — X = 3.
13. Yucno m pasHo /0,15 . Kaxgomy U3 4eTbIpex 4uces B JICBOM CTOJIOLE

COOTBETCTBYET OTPE30K, KOTOPOMY OHO MPUHAMJIEKUT. Y CTAHOBUTE COOTBETCTBHE
MEXIYy YUCIAMH M OTPE3KaMH M3 IIPABOr0 CTOJIOLA.

UUCIJIA OTPE3KH
) -+ ) [-3;-2]
m .
b) m* 2) [_11 {]]
B) 4m 3) [0:1]
l") m—1 4] [1 : 2]

14. Ha pucynke nzobpaxen rpapuxk Y= f'(X) - mpoussognoii dhyHKImm
f(X), ompeneneHHON Ha HHTEpBalC (—11; 6). Haiinurte XOoaM4ecTBO TOYEK

munumyma Gyakuun  f (X), npuHAmIeKAIIMX OTPE3KY [—6; 4].

g‘ y='(x) | |
T {-‘\LJ)
[ 1\ 1 [T\
1 o 1 6 X
o \ \.f\/\ /
\ 3 Ay

15. IlepBsIit uac aBTOMOOMIIb €XaJl CO CKOPOCThIO 115 KM/, crieayroniue Tpu
jaca - CO CKOpOCThIO 45 KM/, a 3aTeM JiBa yaca - co ckopocThio 40 km/4. Halimure
CPEIIHIOI0 CKOPOCTh aBTOMOOWIISI Ha MPOTSHKEHUH Beero myTu. OTBET naidTe B KM/4.

128



Jducnunianna: MareMmaruka

OK3aMeHANIHOHHBIN OmieT Ne 21

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxkaoe W3 3amaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[TepeBoa GamioB B OTMETKH IO MTHOAIBHONW mkane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

2. Tlpusepamu TOPOJCKOM OJNMMITHABI IO MaTeMaTuke ctanu 48 yJammuxcs,
yro coctaBuiao 12% or uucna ydacTHUKOB. CKOJIBKO YEJIOBEK y4acTBOBAjJO B
oymMIIane?

abc
3. IInomanas TpeyrojbHUKA MOKHO BBIYUCIUTH 1O opmyse S = IR’ rae a

, b m Cc - ctopons!l TpeyrompHuka, a R - paguyc OKpy>KHOCTH, OIIMCAHHOW OKOJIO
TOro TpeyroibHuka. [lonb3ysch aTol dopmysoi, HaWAUTE IUIOMIAAb S, €Cld

a=11,b=25,c=30m R:%.

4. Haiinure Sina , eciv COSo = n 270° < <360°.
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5. Ha nenwp poxnmeHuss mosaraercs AapuTh OYKET W3 HEYETHOTO 4YHUCiIa
1BeToB. [Inonb! crosT 45 pyOneit 3a mtyky. Y Banu ects 300 pyOneit. U3 kakoro
HanOOJIBIIIETO YKMCIIa MTMOHOB OH MOXET KyIUTh OYKeT Maiiie Ha ACHb POXKICHHS ?

6. Ha kneruatoit 6ymare ¢ pasmepom kieTku 1x1
n3o0pakeHa tpanenus. Haligure ee miomaip. e

7. Cepreii I[leTpoBrY X04eT KynUTh B MHTEPHET-MAara3uHe MUKPOBOJHOBYIO
neyb omnpejeeHHoN Mojenu. B Tabnuile mokazaHo 6 TPEeAJIOKEHUM OT pasHbIX
WHTEpPHET-Mara3uHoB.

Howmep maraszuna Pentunr CroumocTts TOBapa CroumocTh
JNOCTaBKH
MarasuHa (py6.)
(py6.)
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1 3,5 15100 400
2 4 16340 450
3 3 15994 400
4 4 17983 300
S) S) 15240 390
6 4 17050 350

Cepreit IlerpoBud cuMTaer, 4TO IOKYIKY HYXHO Je€JIaTb B MarasuHe,
pedTHHTr KoToporo He Hmwke 4. Cpeau Mara3uHOB, YIOBJIETBOPSIOLIUX 3TOMY
YCIIOBHIO, BBIOEPUTE MPEMIOKEHUE C CaMOM HHM3KOM CTOMMOCTBIO MOKYIIKH C
Y4€TOM JTOCTABKHU.

B oTBere 3anuimTe HoOMEp BHIOPAaHHOTO Mara3uHa.

8. JlaHbl 11Be KPYXKKHM LMIMHIPUYECKONH (OPMBI.
[lepBas Kpy»XKa B 4ETBIpE pa3a HUKE BTOPOM, a BTOpPasl B
noJTopa pas3a mmupe nepBoil. Bo ckoibko pa3 oObem
NEPBOM KPYKKH MEHbIIIE 00bemMa BTOPOI?

9. Ha pmarpamme mnoka3zaHa CpelHEMECSYHas TeMIlepaTypa BO3yXa B
Muncke 3a kaxabiii mecar 2003 rona. [1o ropuzoHTan yKa3bIBatOTCS MECSIIBL, 110
BEpTHUKAIU - TemmepaTrypa B rpagycax Llenbcus. Omnpenenure mo npuBEICHHOU
JyarpaMMe, CKOJIbKO MECSIIEB CpEeIHEMECSYHas TeMmIlepaTypa He Inpebimiana 14
rpanycos Llenbcust.

20
16
12

m—m’ (DeB Map arnp Mail MIOH MION aBI CEH OKT HOA |JIeK|
—

10. B HekoTOpBIA MOMEHT TeMIiepaTypa Bo3ayxa B Mockse Obuia paBHa 3°C
. B aToT ke MoMeHT B ApxaHrenbcke Obu10 Ha 4°C XonoaHee, ueM B MockBe, a B
Maxaukane Ha 3°C temiee, yem B MockBe. BoiOepurte Bce yTBEpKIeHUS, KOTOPHIE
OBLITM BEPHBI B 3TOT MOMEHT NP YKa3aHHBIX YCIOBHSX.

1) B Mockge ObL10 Termiee, 4eM B Maxadkaiie.
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2) B nmrobom ropoje, MOMUMO YKa3aHHBIX, B KOTOPOM OBLIO Teruiee, 4eM B
ApxaHrenbcke, Takxe OblIo Teruiee, 4eM B MockBe.

3) B ar060M ropojie, MOMUMO yKa3aHHBIX, B KOTOPOM OBLIO TeIjIee, YeM B
Maxaukaie, Takxe ObLIO Temiiee, 4eM B MockBe.

4) B Maxaukaiie ObUIO TeIuiee, 9eM B ApXaHTelIbCKe.

B otBere 3amummTe HOMEpa BHIOpAHHBIX YTBEPXKACHHN 0€3 TpoOesoB,
3aIAThIX U APYTUX JOTOJHUTEIBHBIX CHMBOJIOB.

11. Hayunas xondepenuus npoBoautcs B 3 nHsA. Bcero 3amnanupoBaHo
40 nokyaoB - B MEpPBBIA JA€Hb 16 JOKIAIOB, OCTaJbHbIE pacHpeiesieHbl MOPOBHY
MEXIy BTOpPbIM U TpeTbUM JHsAMU. [lopaok JOKIAaoOB  OmpenensieTcs
xepeObeBkoM. KakoBa BepoATHOCTh, 4TO JAOKIan mpodeccopa M. okaxkercs
3alIaHUPOBAHHBIM Ha MOCEIHUN AeHb KOH(DepeHIHH?

12. Haiinute xopeHs ypaBHenust: 109, (2X — 3) =2.
13. Kaxxnqomy W3 4YeThIpeX HEpPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET

OJIHO W3 PEIICHH B TpPaBOM CTOJOIE. YCTAaHOBUTE COOTBETCTBUE MEXKIY
HEPABEHCTBAMH U UX PELICHUSIMHU.

HEPABEHCTBA PEIHIEHHUA
i <0 L, i
A) 2 1) -
(x-3) 3 5 x
x+1 1
by 5 <E 2) —W;
B) (x-3)(x-5)>0
3 d/ﬁ‘f’ R -
ry log,(x=3)<I ) 3 5 x

4) ALl LS
3 5 x

14. Ha pucynke mzobpaxen rpapux Y= f'(X) - mpoussognoii dyHKIHM
f (x). Ha ocu abcumce 0TMEUEHO CeMb TOUCK: X, Xy, X, X,, X5, X, X;. CKOJBKO U3
9TUX TOYEK MPUHAIICKHUT IpoMexyTkaMm yobiBanust pyukmuu f (X) ?

i
=
) J
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15. MoTopHas no/Ka npouuia NPOTUB TEYEHUS PEKU 72 KM U BEPHYJACh B
IYHKT OTIIPABJICHUS, 3aTpaTUB Ha O0OpaTHBIA MyTh Ha 6 yacoB MeHblie. Haiinute
CKOPOCTb TE€UEHUS, €CJIM CKOPOCTh JIOJKHU B HEMOIBMKHOW BOJAE paBHa 9 KM/4.
OTBeT gaiTe B KM/4.
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Jducnunianna: MareMmaruka

9K3aMeHANIHOHHBII OuiteT Ne 22

DK3aMeH 10 MaTeMaTHUKe TPOBOIUTCS B MUCbMEHHOU (hopme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CIIM OOYYAFOIIUICS J1aj MPaBUIbHBIN OTBET B BUJE 1IETIOTO
YHCIIa, WM KOHEYHOU JIECATUIHON APOOH, HITH TIOCIECIOBATEIILHOCTH U P.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

. 6 7 19
1. Halinnte 3Ha4€HUE BBIPAXKEHUS: | — +— [+ —.
11 22) 44
2. ®dyr6onka cromna 360 py6naeit. Ilocne moBbIICHHWS IIEHBI OHA CTaja
ctouth 378 pyoseil. Ha ckonbko mponeHToB Oblia MOBbIIIEHA IIeHa Ha PyTOO0NIKY?
3. Pammyc OKpyXHOCTH, OIMCAaHHOW OKOJIO TPEYrOJbHUKA, MOXKHO
a oy
BBIUUCIHUTH 110 popMysie R=——-, r1e a - cTopoHa, a @ - NPOTUBOJIEKALIUH el
No
yrona tpeyroybHuka. [lons3ysick aToit hopmynoil, HaliquTe paguyc R, ecin a=3

uSinag =—.
20

4. Haitnute 3Ha4CHUE BHIPAKCHHUS: (\/1_7 —3)(\/1_7 + 3).

5. B nome, B koTopom xuBeT Ilets, ogun nmoawse3n. Ha kaxmom staxe mo 6
kBaptup. [lets xuBet B kBapTupe Ne 50. Ha xaxom ataxe xuser [lets?

6. CTond moammupaeT AETCKYIO TOpKy mocepenuHe. Haimure
BoICOTY | aTOro cTos0a, eciau Bhicota h ropku paBHa 5,4 M. OTBeT / 0
JTANTe B METpax.

7. JIns Tpynmel MHOCTPaHHBIX TocTel TpedyeTcs: KynuTh 30 MyTeBOIUTENCH.
HyxHble MyTeBOAWTENM HAIUIMCh B TpeX MHTEpHeT-Mara3uHax. LleHa
MyTEBOJUTENS U YCIOBUS JOCTABKU BCEU MOKYIKU MPUBEACHBI B TAOJIULIE.

Ilena CToHuMOCTH
NHurtepHer-
MyTEBOAUTENS JOCTaBKH JlononHUTEIbHBIE YCIOBHS
Mara3uH
(py0. 3a miT.) (py0.)
A 255 350 Het
G 970 300 JlocTtaBka OecriiaTHass, €Cd CyMMa 3aKasza
npesbiaet 8000 pyo.
B 245 450 JloctaBka OecriaTHas, €ciid CyMMa 3akas3a
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npesbiaer 7500 pyo.

Bo ckonbko pybieit oboiiercs HamboJiee ACIICBBIA BapHaHT MOKYIKH C
JIOCTaBKOM?

8. B 6ak, umeromuii ¢popMy MpsSMOM MPHU3MBI, HAIUTO 5 I !

BozbI. [lociie momHOTO MOTpyKEeHUs B BOAY JACTAIA YPOBEHb BOIBI
B Oake yBenmmuwics B 1,8 pasza. Haiinure o6bem meramm. OTBeT (£

naiTe B KyOMUYEeCKHUX CaHTHUMETpax, 3Has, 4To B ojgHoM jgutpe 1000 R

KyOMUYECKHUX CAHTUMETPOB.

9. Ha rpaduke nokaszaHo U3MEHEHHE TEMIIEPATyphl B MPOILECCE Pa30rpeBa
JBUTATENS JIETKOBOrO aBTOMOOWIA. Ha ropu3oHTalbHOM OCHM OTMEYEHO BpeMs B
MHHYTax, MPOLIEAIIEe ¢ MOMEHTA 3aIllyCKa JIBUTaTeNsl, HA BEPTUKAIBHOU OCH -
TeMmriepaTypa asuratenss B rpanycax Llembcus. Omnpenenure mo rpaduky, Ha
CKOJIbKO rpanycoB llenbcus Harpeercs nBurarelb ¢ 1-il Mo 7-F0 MUHYTY C
MOMEHTA 3aIlyCKa.

30
70 ]

60 // \\"‘--__
50
40
30

20
10 ,/

0 -
0123456728910

10. IToBap ucnek 40 nevenwnii, u3 Hux 10 rMeyeHuit OH MOCHINAT KOPHUIIEH, a
20 meyeHuil mockinan caxapoM. Beibepute yTBEp» AEHHs, KOTOPbIE BEPHBI MpHU
YKa3aHHBIX YCIIOBUSIX.

1) Haiinercs 20 nmeyeHuit, MOCHIAHHBIX M CaxapoM, U KOPHIICH.

2) Haiinercs 10 nmeueHwmid, KOTOpbIe HUYEM HE MOCHITIAHEI.

3) He moxer okazatbcs Oojbiie 10 MeYeHHI, MOCHITAHHBIX M CaXxapoM, W
KOPHIIEH.

4) Ecnu nedyeHbe MOChIMaHo caXapoM, TO OHO TOCKITaHO U KOPHUIICH.

B otBere 3amummTe HOMEpa BBIOPAHHBIX YTBEPXKACHHN O€3 TpoOesoB,
3aATHIX U IPYTUX JONOJHUTEIBHBIX CHMBOJIOB.

11. Ha yemmnuoHaTe MO MpbDKKaM B BOAY BBICTYMalOT 40 CIOPTCMEHOB,
cpeau HUX 6 npeiryHoB u3 ['ommangum u 2 npeiryHa u3 ApreHTtussl. [lopsmok
BBICTYIUICHUW ompenensieTcs xepeObeBkoil. HaliauTe BEpOATHOCTH TOro, 4YTO
YeThIpHAAATHIM OYyI€T BBICTYNATh MPBITYH U3 APreHTHHBI.
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12. Haitaure kopens ypaBaenus: 4°'% =64 .
13. Ha xoopanHaTHO# NPsAMOIl OTMEUEHO YUCIO M.

m
L

'
| R L | 1 T -

E o
—+

Ka;xzmMy N3 YCTBIPCX YHUCCIT B JICBOM CTOJI6H€ COOTBCTCTBYCT OTPC3O0K,
KOTOPOMY OHO IPHUHAIJICKHUT. YcTaHOBUTE COOTBETCTBHUE MCKAY 4YuUCIaMHU H
OTPC3KaMU M3 IIPABOTO CTOJ'I6I_Ia.

YUCJIA OTPE3KH
A} 4—m ’ 1) [0;1]
B) m* 2) [1;2]
B) m-2 3) [2:3]
6
r— 4) [4:5]

14. Ha pucynke u3obpaxens! rpaduk ¢pyukuuu Y = f(X) u kacatenbHas K
HEMY B TOUKe C abcuuccoi x. Haiiaure 3naueHue npousBoanoi pyukuuu f(X) B

TOYKE X.

{=f(x)i;"
NN

=Y

-3

15. TlepBas TpyOa HamoJgHSET pe3epByap Ha 6 MUHYT JOJIbIIE, YeM BTOpasl.
O6e TpyOBbl HAMOJHSIOT ATOT K€ pe3epByap 3a 4 MUHYTHL. 3a CKOJIBKO MHUHYT
HAIOJIHSIET 3TOT pe3epByap OJiHa BTopas Tpyoa?
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Jducnunianna: MareMmaruka

OK3aMeHANIHOHHBIN OnieT Ne 23

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHEHHBIM BEPHO, €CJIM OOYYArOITUICS J1ajl NMPaBUIbLHBIA OTBET B BUJIE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

9,5+8,9
23
2. Hamor Ha goxozwl coctabisieT 13% oT 3apaboTHol maTel. 3apaboTHas
iata Jlunuu MBanoBHs! paBHa 31500 py6sneit. Kakyto cyMMy OHa MOJYYUT TOCIIE
yIUIaThl Hajiora Ha 10Xobl? OTBET naiTe B pyOJIsx.

1. Halinute 3HaYeHNE BBIPAKEHUS:

3. TeopeMy CHHYCOB MOHO 3aIllicaTh B BHUJIEC ,rae aub -

sina sinf
JIB€ CTOPOHBI TPEYrOJIbHUKA, & ¢ U [ - YyIJIbl TPEYTOJIbHUKA, JIE)KAIUE MMPOTUB

HUX COOTBETCTBCHHO. [lonb3ysch 3Toi (opmysoit, Halgure a, ecau b =24,

. 1.1
SN =— SINH =—.
a=pusing=g

4. Haiinute 3na4yenne Beipaxenus: 10g,0,3+10g,30.

5. Ha cuere MammHOro mMo6miasHOTO Tenedona Obuto 53 pyOus, a mocie
pasroBopa ¢ JleHoii ocramock 8 pyoseii. M3BecTHO, 4TO pa3roBOp IJIUIICS IEI0€
YHCJIO MHUHYT, a OJIHa MUHYTa pa3roBopa ctouT 2 pyoss 50 xomeek. CKOJIBKO

MUHYT JUIWIICS pa3roBop ¢ Jlenoi? .

6. JlauHblii y4yacToKk uMeeT ¢GopMy NpPsIMOYTOJbHUKA,
CTOpOoHBI KOoTOporo paBHbl 30 M u 40 M. JIoM, pacnoyiOKEHHBIHI Su
Ha y4acTKe, Ha IUIaHE TaKXke uMeeT (opMy NpsSIMOYTOJbHUKA, [30Mm (ml:l

CTOPOHBI KOTOPOTO paBHbI 5 M W 6 M. Haitgure miomanb

OCTaBIIIENCA YAaCTH y4acTKa, HE 3aHSATOM noMoM. OTBET JalTe B
KBaJIpaTHBIX METPax.

7. Jlro6oBb MrHatheBHA COOMpaAETCS B TYPUCTHUECKYIO TTOE3/IKY Ha TPOE CYTOK
B HEKOTOPHIN Topos. B Tabnuiie qana uHpopManus 0 TOCTUHUIIAX B 3TOM TOPOJIE
CO CBOOOTHBIMH HOMEPAMH Ha BpEeMsI €€ IMOS3/IKH.

Paccrostnue

HasBanue Pevitunr I{ena HOMED:

JI0 UEHTPAJIIbHOU

TOCTUHUIIBI TOCTUHHUIIBI (py0. 3a cyTKY

rIomaau (Km)

«Oxuas» 8,9 1,5 3350
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«YIOT-ILTIOC» 8,5 2,3 3200
«llenTpanbHas» 9,8 2,7 3100
«Box3anpHa 6,5 1,6 3700
«Typuct» 7,5 2,9 3650
«Onpaopaao» 6,7 2,8 3430

JIt000Bb MIrHaTheBHA XOUET OCTAHOBUTHCS B TOCTUHHMIIE, KOTOPAsk HAXOIUTCS
He fanee 2,4 KM OT LEHTPaIbHOM IJIOIa U ropoja U IIeHa HoMepa B KOTOPOU He
npesbiiaeT 3500 py6nei 3a cytku. Cpenu roCTUHUL, YAOBIETBOPSIOIIUX 3TUM
YCIOBUSIM, BbIOEPUTE TOCTHHHUILY C HAMBBICHIUM peHTUHroM. CKOIBKO pyOsein
CTOUT MPO>KUBAHKUE B 3TOW TOCTUHUIIE B TEUCHUE TPEX CYTOK?

8. Boga B cocyne nunmHaApudYeckoi (GopMbl HAXOAUTCS HA

ypoBHe h=20 cm. Ha xakoM ypoBHE OKaXeTCsl BOJA, €CJIH €¢ -

MEPEIUTh B APYrol MUIMHAPUYECKUN COCY, Y KOTOPOTO paanyc
OCHOBaHMsI BJBO€ Oojblne, yeM y manHoro? OTBeT gailTe B ! Ih

CaHTUMCTpax.

9. Ha rpaduxke wu300pakeHa 3aBUCUMOCTb KpYTSIIETO MOMEHTa
aBTOMOOMJILHOTO JIBUTATENS OT YHCIIa ero 000poTOB B MUHYTY. Ha ocu abcrmmce
OTKJIAJBIBAETCS YHCIO 000POTOB B MUHYTY. Ha ocu opauHaT — KpyTSAIIUid MOMEHT
B H-M. UTOOBI aBTOMOOHIH HaUall IBM)KCHUE, KPYTAIIUA MOMEHT JIOJKEH OBITh HE
menee 60 H-m. Kakoe HammeHblliee 4YMCIIO OOOpPOTOB JBHrareiii B MHUHYTY
JIOCTATOYHO, YTOOBI aBTOMOOMJIL Ha4YaJI IBH)KEHUE?

Hw 4
140

120
100
80
60
40
20

»

ob/MUuH

(=]

1000 2000 3000 4000 5000 6000

10. B nome Mamu menbme 3Taxkeid, yeM B goMme Craca, B nome Kcromm
Oousbiie 3Taxkei, yueM B ngome Craca, a B jmome Hamm Oonble sTaxkeil, uem B
MaivHoMm nome, HO MeHbIe, yeM B KcrommHoM nome. BriGepure yTBepx aeHus,
KOTOPBIC BEPHBI IPU YKA3aHHBIX YCIOBUSIX.

1) B nome Maiu MeHbIe 3Taxkel, ueM B jome Hanu.

2) JJom Kcrommm caMblii MHOTOATaKHBINA CPEIA TIEPEYUCIICHHBIX YEThIPEX.
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3) Cpenu 3THX YeThIpeX IOMOB €CTh TPH JOMa C OJUHAKOBBIM KOJIMYECTBOM
JTaXEN.

4) B HaguHoM qoMe OJIMH dTax.

B otBere 3anmmmre HOMepa BBIOPAHHBIX YTBEPKIACHUM Oe3 mpoOelos,
3aISITHIX U IPYTUX JOMOJHUTEIBbHBIX CUMBOJIOB.

11. B cpennem u3 200 cajoBbIX HAacOCOB, MOCTYIHBIIMX B HPOJaxy, 12
nojarekaoT. Haiiiure BEpOSITHOCTH TOTO, YTO OJWH CIy4YailHO BBIOPAaHHBIN AJIs
KOHTPOJISI HACOC HE NTOATEKAET.

12. HatimuTe KOpeHb ypaBHEHUS: 4 —2X =4.

13. Kaxnomy U3 4eTbIpeX HEPABEHCTB B JIEBOM CTOJIOLE COOTBETCTBYET

OJHO H3 pCHICHI/Iﬁ B IIpaBOM CTOJ'I6H€. YCTaHOBUTE COOTBETCTBHUE MCIKIAY
HCPaBCHCTBAMHU U UX PCIICHHUAMMU.

HEPABEHCTBA PEILIEHHA
A) (x=3)(x-6)<0 1) 3<x<6
2 2) x<3umx>6
B) (x-6) >0 3) 3<x<6 wmx>6
x=3 4) x<3wm3<x<6
B) *=3 .0
x—6

) (x=3)(x-6)<0

14. Ha pucynke m3obpaken rpabuk ¢yukmuun Y = f(X). Ha ocu abcumcc

OTMEUYEHbl TOUkU —2, —1, 2, 4. B kakoi U3 ATHUX TOYEK 3HAUYCHHUE IMPOM3BOIHOM
byukun f (X) Hanbonbiee? B oTBeTe yKaXkUTE 3Ty TOUKY.

VA

f\? yJU)
j/q\o /1\7 \\43

15. Morophas oaka npouuia TpoOTHUB TEYEHUSI PEKA 84 KM U BEpHYJIACh B
INYHKT OTHPABJICHMS, 3aTPaTUB Ha OOpaTHBIM MyTh Ha 8§ yacoB MeHblue. Haligure
CKOPOCTbh TE€UYEHHs, €CIIi CKOPOCTh JIOJAKU B HEMOJABMKHOM Bozae paBHa 10 km/u.
OTBeT naiTe B KM/4.
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Jducnunianna: MareMmaruka

9K3aMeHAIHOHHDIN ouyier Ne 24

DK3aMeH 110 MaTeMaTHKE MPOBOJIUTCS B MUCBbMEHHOH (opMe.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIIIOJHECHHBIM BEPHO, €CIIM OOYYArOIIMICS Jajd MPABHIIBHBIM OTBET B BHC IICJIOTO
YHCIIa, WU KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BATeILHOCTH .

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

1. Halinute 3Hauenue Beipaxkenus: 4,6-3,9+1,74.

2. Ilnomanp 3emenb (epMepcKOro XO3siicTBa, OTBEAEHHBIX MOJ TMOCAIKY
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp, COCTABISIET 48 TeKTapOB U paclpeiesieHa MExKIy
36pHOBBIMU KyJIbTypaMu M KapTtodereM B OTHOIIEHUU 4:2 COOTBETCTBEHHO.
CKOJIBKO FeKTapOB 3aHUMAIOT 3€PHOBBIC KYJIbTYphI?

3. UtoObl mnepeBecTH TeMIlepaTypy H3 MmKaiabl Llenbcus B mIKamy
dapenreiita, nonszyrorcs Qopmynoit t- =1,8t. +32, roe t. - Temmeparypa B
rpagycax mno mkaine Ilenbcusa, tz - Temmeparypa B rpagycax IO IIKajie
dapenreiita. CkoJBKUM Tpamycam 1o Imkaige Papenrerita coorBeTcTByeT 10
rpaaycos no mkaie Lenscusn?

4, Haiinqure COScr, ecii Sina =0,6 1 0° <a <90°.

5. B mauke 500 mucroB Oymarm ¢Qopmata A4. 3a Hexemo B odwuce
pacxonayercss 1800 mmctoB. Kakoro HamMEHBINETO KOJIMYECTBA IMadek Oymaru
XBaTUT Ha 6 Heneb?

6. Ha xneruatoii Oymare ¢ pa3mepom KieTku 1x1

n3o0pakeHa tpanenus. Haiiaure ee miomass. pd

7. TlyremecTBeHHUK U3 MOCKBBI XOYe€T MOCETUTh 4 Topoaa 30J0TOro
konbua Poccun: Bnagumup, Apocnasinb, Cy3gans u  PocroB Benukuid.
TypareHTcTBO TMpeuiaraeT MapupyThl € TOCEIIEHUEM HEKOTOPBIX TOpPOJIOB
3omnotoro koJbiia. CBeICHHSI O CTOMMOCTH OUJIETOB M MapIIpyTax MPEACTaBICHBI B

TabnuIe.
Howmep mapipyra [Tocemniaembie ropoaa CroumocTs (py0.)
1 Cy3nainb, Spocnasib, 3900
Brnagumup
2 Pocros, Bnagumup 2400
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3 Apocnasnb, Baagumup 2100
4 Cy3nanb 1650
5 Poctog, Cy3nanb 2700
6 Spocnasns, PocToB 2350

Kakue mapuipyTsl J0KEH BBIOpATh MyTEHIECTBEHHUK, YTOOBI MOOBIBATH BO
BCEX YeThIpeX ropojiax u 3arpatuth Mmenee 5000 pyomneii?

B oTBeTe ykaxkute KakoW-HUOyAb OJMH HAOOp HOMEPOB MapUIPyTOB 0€3
poOesIoB, 3aNSATHIX U APYTUX JOMOTHUTEIBHBIX CUMBOJIOB.

8. Heranmp wumeer ¢opMy H300paKEHHOTO Ha
PUCYHKE MHOTOIpAaHHHMKA (BCE€ JBYIPAaHHBIE  YIJIbI
npsimbie). Uncna Ha pucyHke 0003HAYAIOT UIMHBI peOep B 1 2

cantuMmeTpax. Hainure o0bem atoii neranu. OTBET aaiiTe -

B KYOMYECKUX CaHTHUMETPAX. 2 3

9. MouHOCTh OTOMUTENS B aBTOMOOUIIE PEryaupyercs JOMOJHUTEIbHBIM
COMPOTHUBJICHUEM, KOTOPOE€ MOKHO MEHSTh, MOBOpAayMBas PYKOATKY B CajlOHE
MamuHbl.  [lpy  3TOM MeEHsSeTcs cuiaa TOKa B JJICKTPUYECKOW  IETH
AJIEKTPOJBUTATENS - YEM MEHBIIIE COMPOTHUBIICHHUE, TEM OOJIbIIIE CHjla TOKA M TEM
ObICTpee BpalaeTcsi BEHTHWIATOp oTonuTensd. Ha pucyHke moka3zaHa 3aBUCHMOCTD
CWIbl TOKa OT BEJIUYMHBI compoTuBieHusa. Ha ocum abcuucc OTKiIaabIBaeTCs
CONPOTHUBJICHUE (B OMax), Ha OCH OpJWHAT - cuia Toka (B ammnepax). Ha ckomnbko
aMIlep YMEHBIIUTCS CHJIa TOKA, €ClIM yBEIU4YuTh conporusieHue ¢ 0,5 Om go 1,5

OMm?

L

0 0,5 1 1,5 2 2,5 3

10. Hexotopeie yuammecs 10-x KiaccoB IMIKOJbI XOAWIM B arpesie Ha
cnektakib «['po3a». B Mae HEKOTOpbIE AECATUKIACCHUKH MONUAYT HA MOCTAHOBKY
no nbece «becnpumanHuna», npuyeM cpenad HUX He OyAeT TeX, KTO XOAWUJ B
amnpese Ha cnekTakib «l'po3a». Boibepurte yTBep)AeHHs, KOTOPbIE OyIyT BEPHbI
IIPU YKa3aHHBIX YCIOBUSAX HE3aBUCUMO OT TOI'0, KTO U3 AECATUKIACCHUKOB MOWIET
Ha IIOCTAHOBKY M0 Nbece «becnpuaanHunay.
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1) Kaxnprid ydgammiicss 10-x KJ1accoB, KOTOPBI HE XOIMJI Ha CIIEKTAKJIb
«I"po3a», moieT Ha MOCTAaHOBKY IO Ibece «becnpuaaHHuIay.

2) Her HM OIHOTO IECSATUKIACCHHKA, KOTOPBIH XOAMJ HAa CHEKTaKIb
«I"po3a» 1 moAeT Ha MOCTAaHOBKY IO Ibece «becnpuaanHuIay.

3) Cpenu ywamuxcs 10-X KJIacCOB ATOW IIKOJBI, KOTOPBIE HE TMOWAYT Ha
MIOCTaHOBKY IO Ibece «becnpuaaHHuIay, €CTb X0Ts Obl OJIMH, KOTOPBIM XOIUI Ha
creKTakib «I'po3ay.

4) Haitnercs TeCATUKIACCHHUK, KOTOPBIA HE XOIWI Ha CIEKTaKIb «I'po3ay u
HE IIOMIET Ha ITIOCTAaHOBKY IO Ibece «becnpuaanaunay.

B otBere 3anummre HOMepa BBIOpaHHBIX YTBEPKICHHM Oe3 IMpoOelnos,
3aISITBIX U IPYTUX JOIOJHUTEIBHBIX CHMBOJIOB.

11. B copeBHOBaHMAX N0 TOJKAHUIO SApa Y4YaCTBYIOT CIIOPTCMEHBI W3
yeTblpex crpaH: 6 w3 OcrtoHmu, 9 w3 JlarBum, 7 u3 JlutBel n 8§ wm3 Ilosbmm.
[Topsinok, B KOTOPOM BBICTYIAIOT CIIOPTCMEHBI, orpeaessaercs xxpeoueM. Haiinure
BEPOSATHOCTH TOT'0, YTO CIIOPTCMEH, BBICTYNAOIINN IIEPBBIM, OKaXkeTcs u3 JlaTBuu.

12. Haiizure xopens ypasrenus: log, (6x—3)=1log,9.

13. KaxxnqoMy U3 4eThIpeX YMcell B JIEBOM CTOJIOLE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO NPHHAIJICKHUT. YCTAaHOBUTE COOTBETCTBUE MEXKAY YMCIAMHU U
OTpE3KaMHU U3 MPaBoOro CTOJIOIA.

UUCITA OTPE3KH
A) log,0,6 1) [-L0]
B) % 2) [051}
B) 0,6 3) (23]
[4:5]

) 0,68 4)

14. Ha pucynke nzobpaxen rpapuk Y= f'(X) - mpoussognoii dhyHKIHH
f (X), ompenereHHOW Ha HMHTEpBajC (—9; 3). B kakoil Touke oTpeska [—7;—5]

¢yuknus f(X) nmpuHHMaeT HaubobIICe 3HAYCHUE?
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15. Ilpuctanu A u B pacnosiokeHbl Ha 03epe, PacCTOSIHHUE MEXIY HUMHU
paBHO 264 kM. bapka oTmpaBmiace ¢ MOCTOSHHOM CKopocThio 3 A B B. Ha
CIIEIYIOUMI J€Hb MOCIe MPUOBITHS OHA OTHPAaBUIIACH TEM K€ MYTEM OOpaTHO €O
CKOPOCTBIO Ha 2 KM/4 OoJibllle MPEXHEH, ciejaB o IMyTH OCTAaHOBKY Ha 1 vac. B
pe3yJibTaTe OHA 3aTpaTHiia Ha OOpaTHBIM MYTh CTOJIBKO YK€ BPEMEHM, CKOJIBKO Ha
nyTh u3 A B B. Halinure ckopocth Oapku Ha myTu u3 A B B. OTBeT maiite B kM/u.
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Jducnunianna: MareMmaruka

OK3aMeHAIHOHHBIN OmieT Ne 25

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHEHHBIM BEPHO, €CJIM OOYYAFOIIUICS Jajl MPAaBHJIbHBIA OTBET B BHJIC IICJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

. (1 1) 5
1. HalinnTe 3Ha4€HUE BBIPAXKEHUS: | — + — |+ — .
7 8) 28
2. B ropone 180000 >xuteneit, npuyem 30% - 310 meHcuoHepbl. CKOIBKO
IIEHCUOHEPOB B 3TOM ropojie?

3. PaboTa mOCTOSHHOTO TOKa (B JKOYJSX) BBIUUCIAETCS MO (Qopmyrse

Ut
Az?, rne U - nanpspkenue (B BoiibTax), R - compotuBienue (B omax), t -

BpeMs (B cekyHaax). [lonb3ysce atoit hopmynoil, Haiinure A (B JHKOYISX), €Cld
t=18c,U=7 Bu R=14 Owm.

4. HalinuTe 3HaueHUE BbIPAKEHUS: (3\/5 + 2)(3\/5 - 2) :

5. [lokomanka crout 40 pyOuseii. B Bockpecenbe B cynepMapKeTe AeUCTBYET
CHEIMaIbHOE MPEIOKEHUE: 3aIIaTUB 32 TPU ITOKOJIAIKH, TTOKYMATeNlb MOTydaeT
yeThIpe (0JIHY B moAapok). CKOJIBKO IIOKOJIAI0K MOKHO MOTyYuTh Ha 320 pyOmei
B BOCKpECEHbE?

6. Ha xnetuaroit Oymare ¢ pazmepom kietku 1x1
n3o0paxeH pom0. Haliure ero miomans.

7. qns oOcmy>KUBaHUST MEXKIYHAPOJHOTO CEMHHapa HEOOXOIUMO coOpaTh
rpynmy nepeBoaqurkoB. CBeleHUs 0 KaHIuaTaxX MpeACTaBiICHbI B TAOIHIIE.

Howmep nepeBoaunka SA3bIKN CroumocTs ycayr
1 Hemenxnii 4000
2 Wcnanckuit 2050
3 ®paHIy3cKuii 3000
4 <DpaH1£y3CKUHI”4, 5900
aHTIUICKUT
5 AHTIUACKUN, HEMEIIKUH 6900
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OpaHIy3CKUH,
VCTIAHCKU U

5900

[Tonwp3ysacs Tabnuieii, coOepute XOTs Obl OAHY TIpyIIy, B KOTOpPOH
NEPEBOJUYMKH BMECTE BIJIAJICIOT BCEMH YETHIPbMS SI3bIKAMHU: AHIJIMICKUM,
HEMELKUM, UCHAHCKUM M ()paHIy3CKMM, a CyMMapHas CTOMMOCTb MX YCIYI HE
npesbimaet 12 000 pyOieii B 1eHb.

B oTrBere ykaxute kakol-HHOYAb OJMH HAOOP HOMEPOB MEPEBOAUUKOB O€3
po0EsIoB, 3aMSTHIX U APYTUX JOMOTHUTEIBHBIX CUMBOJIOB.

8. lanbl ABE KPYXKKH HUITUHAPUYECKOU (HOPMBI.
IlepBas Kpy)KKa BJIBOE BBINIE BTOPOH, a BTOpas B~ ——
YyeThlpe pasza mupe mnepBoil. Bo ckompko pa3 o0beMm

BTOPOU KPY>KKHU 00JibIlIe O0BEMa MEPBOiL? D —

3

9. Ha pucyHke noka3zaHo U3MEHEHHE TEMIIEPATyPhl BO3/1yXa Ha MPOTKEHUU
Tpex cyTok. Ilo ropuszoHTanu yka3bIBaeTCs AaTa U BpEMsl, MO BEPTUKAIA —
3HaYeHUEe Temmepatypbl B rpagycax Llembcus. Omnpenenure 1O PUCYHKY
HauOoNbIIyI0 Temreparypy Bozayxa 20 despans. OTBer naiite B rpagycax
Llenbcus.

0
-1

B s e e B N 7 A R

-9
-10

-14 R B ___\d_ S I I S S S R

-15
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

18 denpans | 19 teppans \ 20 deBpans

10. Cpenu cotpynnukoB Gupmbl A HekoTopsie jetoM 2013 roga otapixanu
B ['peunn, a HekoTopsle - B Mcnianun. Bee T€ COTpYIHUKH, KOTOPBIE OTABIXAJIN B
Wcnanuu, vHe otapixanu B ['perun. Beibepure yrBep)aeHMs, KOTOPBIE CIEAYIOT U3
IIPUBEICHHBIX JAHHBIX.
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1) Corpynnauk pupmbr A, kotopsrit 1etom 2013 rona He oTasixan B [ perun,
o0s3aTeNbHO OTAbIXaN B Mcanuu.

2) Kaxnpiit corpyaauk ¢dupmMbl A otapixain 3a jgeto 2013 roga XoTh rae-To.

3) Cpenu Tex COTPYAHUKOB, KOTOpbIe HE oTnbixanu B Ucnanuu nerom 2013
roJia, €CTh XOTs OBl OIMH COTPYIHUK, KOTOPBIN OTabIXal B [ penumn.

4) Hetr uHu oaHoro cotpyanuka ¢upmbl A, xkoTopsiid 3a jeto 2013 roma
orabixan u B [ pennu, u B Mcrianum.

B otBere 3anummmTe HOMEpa BHIOpAHHBIX YTBEPXKACHHN 0€3 TpoOesoB,
3aMSAThIX U IPYTUX JOMOJHUTEIBHBIX CUMBOJIOB.

11. B rpynme typuctoB 300 uenoBek. Mx BepToaeTOM AOCTaBISAIOT B
TPYAHOAOCTYIIHBIN pailoH, mepeBo3s no 15 yenosek 3a peiic. [Topsaaok, B KOTOpoM
BEPTOJIET MEPEBO3UT TYPUCTOB, ciiydacH. HaliiuTe BeposSTHOCTh TOTO, UTO TYpPUCT
B., BXoasuuidi B COCTaB IPyIIIbL, MOJETUT NEPBBIM PENCOM BEPTOJIETA.

12. Haiinure KOpeHs ypaBHeHUs: 7 0 =343,

13. Uucno m paBHo log, 4. Kaxknomy U3 ueTblpex 4HCell B JIEBOM CTONIOIE
COOTBETCTBYET OTPE30K, KOTOPOMY OHO MPUHAJIEKUT. Y CTAHOBUTE COOTBETCTBUE
MEXy YUCJIaMH B OTPEe3KaMH U3 IIPABOTO CTOJIOIIA.

UUCJIA OTPE3KH
A) 4-m 1 [-3:-2]
2
_2 0;1
B) —— 2) [0:1]
B) m<+l 3) [1:2]
N m 4y [3:4]

14. Ha pucynke usobpaxen rpapuk Y= f'(X) - mpoussomnoii dyHkImu
f(X). Ha ocu abcumcc OTMEUEHO HEBATH TOUEK: X, Xy, Xgy X,, Xs, Xgy X7y Xgy Xg -
CKOJIBKO U3 3THX TOUYCK MPUHAIJICIKUT MPOMEKyTKaM yosiBanus ¢pynkuuu f (X) ?

Yi
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15. MoropHas n0/1Ka npoliia NpoTUB TeYeHUs peku 168 KM U BepHyJach B
INYHKT OTHPABJIECHUs, 3aTpaTUB Ha OOpaTHBIM MyTh Ha 2 4yaca MeHblue. Haiinute
CKOPOCTb TE€YEHHs, €CJIM CKOPOCTb JIOAKU B HEMOJBHKHOM Bojae paBHa 13 km/u.
OTBeT gaiTe B KM/4.
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Jducnunianna: MareMmaruka

OK3aMeHANIHOHHBII OuiteT Ne 26

DK3aMeH 10 MaTeMaTHKe MPOBOIUTCS B MUCbBMEHHOU (hopMme.

[IpaBunbHBI OTBET Ha Kaxaoe W3 3adaHuil 1-15 ouenuBaercs B 1 Oamn. 3amanue
CUYMTACTCS BBIITOJIHCHHBIM BEPHO, €CJIM OOYYArOITUICS J1ajl MPaBUIbLHBIA OTBET B BUJE IIEJIOTO
YHCIIa, WM KOHEYHOU JIECATUIHOMN IPOOH, HITH TIOCIEeI0BaTeILHOCTH Up.

[lepeBoa GamioB B OTMETKH IO MATHOAIBHON miKane: 0-5 Gamra - «2», 6-9 6amioB -
«3», 10-12 6amoB - «4», 13-15 6amnoB - «5».

2,7
1,4+01
2. B cenTsa6pe 1 kr cinuB ctoun 95 pyoneit. B okTa0pe CMBBI MOI0POKAIN
Ha 20%. Ckosbko py0Jiel cTomt 1 KT CJIMB MOCTe MOI0pOKaHUS B OKTAOpe?
3. IlepeBectu Temmepatypy u3 mkansl @Dapenreiita B mkany llemscus

1. Halinute 3HaYeHNE BBIPAKEHUS:

no3Bojsier gopmyna t. =g(tF —32), t. - TeMmmepaTypa B rpagycax IO IIKale

Ilenbcus, tp - Temnmeparypa B rpagycax mo mxkaine @Papenreiita. CKONBKMM

rpagycam no mikaie [lenscus cooTBeTcTBYET /7 rpamycoB no mkaie dapenrenra?

J15

4. Haiiqure SIna , ecnv COSa = e n 180" <a < 270°.

5. B MyXCKOM OOMIEKUTUN WHCTUTYTA B KAXKJOW KOMHATE MOKHO ITOCEITUTh
He Oosiee yeThIpex denoBek. Kakoe HaMMeHbIee KOJTMYECTBO KOMHAT HY)KHO JIJIst
noceneHust 89 MHOTOPOIHUX CTYJIECHTOB?

6. Ha xmerwaToii Oymare ¢ pa3MepoM KIETKH
1x1 wu300paxken mapamenorpamMm. Haiiaure ero T ' P

Iiomanb. i / 1| _,_I_ﬂ

7. Typuct nondupaet s3kckypcuu. CBefeHuss 00 SKCKYpPCUSX MPEACTaBICHbI
B Ta0HIIe.

Howmep skckypcun [Tocemnaembie 0OBEKTHI CroumocTs (py0.)
1 My3eit KuBONUCH, MapK 300
[Tapk 100
3 3aropoiHbIi BOpELl, My3€ei JKUBOTTUCH 350
4 3aropoHbBINA JBOpEIT 250
5 3aropoaHbBIN IBOpEI, KPEIOCTh 300
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6 Kpenocts 150

[Tonwp3ysace Tabmuiei, moadepuTe HAOOpP IKCKYpCHM Tak, YTOOBI TYPHCT
MOCETHJI YeThIpe OOBEKTA: KPEMOCTh, 3arOpOJHBIN NBOpEN, MapK ©U My3ei
YKUBOIIMCH, @ CyMMapHasi CTOUMOCTb 3KCKYpCUil He npeBbIiaia 650 pyosieil.

B otBere ykaxkute KakoW-HUOYIb OAWH HAOOpP HOMEPOB OSKCKypcuid 0e3
POOEJIOB, 3aISTHIX U APYTHX JOTMOTHUTEIBHBIX CUMBOJIOB.

8. Boma B cocyne mUIMHAPUIECKONW (HOPMBI HAXOIAUTCS
Ha ypoBHe h=90 cM. Ha KakoM ypoBHE OKaXeTcs BOAQ, €CITH [
ee TepeuTh B APYroil IMIMHIAPUYECKUN COCYHA, Y KOTOPOTO -

paadyc OCHOBaHHMSI BTpoe OoJjibllie, yeM y gaHHoro? OTBeT Ih
JTaliTE B CAHTUMETPAX.

9. Ha auarpaMme mokaszaHO paclpeielieHue BbIIIaBKA Meau B 10 cTpanax
(B Thicsiuax ToHH) 3a 2006 rox. Cpenu mpecTaBICHHBIX CTPaH MEPBOE MECTO IO
BblIUIaBKe Meau 3aHuManu CIIA, necstoe mectro - Kazaxcran. Kakoe mecto

3aHUMaJia ABCTpanus’?
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10. Cpenu xwurteneri moma Ne 23 ecTh Te, KTO pabOTaeT, U €CTh T€, KTO
YUHUTCS. A TakXe eCTh T, KTO He paboTaeT u He yuuTcs. HekoTopsle )uTenn nroma
No 23, kotopeie yuarcs, eme u paboraroT. Beibepute yTBepKAeHHUS, KOTOPHIC
BEPHBI MPU YKA3aHHBIX YCIOBHUSX.

1) XoTst 661 01MH U3 paboTaronux *Kuteneu moma Ne 23 ygurcs.

2) Bce xurenu goma Ne 23 paboTaror.

3) Cpenu xwuteneii qoma Ne 23 HeT TeX, KTO HE pabOTaeT U HE YUUTCSI.

4) Xots 0b1 oiuH 13 xutenen qoma Ne 23 paboTaer.

B orBere 3anummTe HOMEpa BBIOpAHHBIX YTBEpXKACHHN Oe3 mpoOenos,
3aISITHIX M IPYTUX JIOMOJHUTEILHBIX CHMBOJIOB.

11. Muma, Oner, Hactst u I'ans Opocunu xpebuit - KoMy HauWHATH UTDPY.
Haiinmute BepoSTHOCTH TOTO, UTO HAYMHATH UTPY JOJDKHA OyeT He [ ans.

12. Haiinmute KopeHb ypaBHEHUS: /3X+1=4.
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13. KaxxtoMmy U3 4eThIpex YMCeN B JIEBOM CTOJIOLIE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO MPHUHAJIEKUT. YCTAHOBUTE COOTBETCTBUE MEXIY 4YMCIAMHU U
OTpE3KaMHU U3 MPaBOro CTOJIOIA.

YUCJTIA OTPE3KH
A) NT+43 1) [3:4]
B) V7-243 2) [4;5]
B) 2743 3) [6:7]
D (V3)+1 a) [9:10]

14. Ha pucynke u3o0paxens! rpaduk ¢pynkuuu Y = f(X) u kacatenbHas
HEMY B TOUYKe C abciuccoi x. Haiiaure 3naueHue npousBoanoi pyukuuu f(X) B

TOYKE X .
yA y=f(x)
8

"\ /f A
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15. 3aka3 Ha 180 neraneil nepBblii paboUMil BBIIONHSIET Ha 3 yaca ObICTpee,
yeM BTOpod. CKOJBKO JAeTajel 3a Yac M3roTaBJIMBAaeT BTOPOMl pabouuii, eciu
M3BECTHO, YTO MEPBBII 32 Yac U3roTaBJIMBAET Ha 3 eTanu 0obIie?
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