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HosicHUuTeEIbHASA 32ANIMCKA

Dk3aMeH 1o obmeoOpazoBaTenbHOMY yueOHOMY mpeamery OVIL.04.Y Maremaruka ansa npodeccuun
CIIO 15.01.05 Cpapmuk (py4HOM M YaCTMYHO MEXAHU3WPOBAHHOM CBAapKHM (HAIUIaBKM) IPOBOJIUTHCS Ha
MMPOMEKYTOUHOM JTare OCBOCHHS MPOrpaMMbl ¢ MaKCHMaJIbHOW Harpy3kod oOydarommxcs B oObeme 195
4acoB, BKJIIOYAs OOS3aTENbHYIO ayAMTOPHYIO Y4eOHYI0 Harpy3ky B pasMepe 141 yac u BHeayIUTOPHYIO
CaMOCTOSITENIbHYIO paboTy B pa3mepe 54 yaca. Dk3aMeH AJis MPOBEICHUSI IPOMEXKYTOUHOM aTTecTanuu 3a 1 rofg
o0y4yeHHs yueOHOTO MpeIMeTa COCTABJICH B COOTBETCTBHH C ACUCTBYIOLIEH paboueil mporpaMmMoi.

DK3aMeH MpecielyeT Lejb OLEHUTh 3HaHUsA oOydaromuxcs 3a 1 roa oOydyeHus yueOHOMY HpeIMETy,
MOJIYYCHHBIC TCOPETHUYECKHE M MPAKTHYCCKHE 3HAHUS M YMEHHUS, UX IMPOYHOCTh, Pa3BUTHUE TBOPUYECKOTO
MaTEMaTHYeCKOr0 MBIIUICHHS], PUOOPETEeHNE HABBIKOB CAMOCTOATEIbHOW paboThl yMEHHE CHHTE3UpOBATh
MOJIy4YCHHBIC 3HAHUS U IPUMEHSATH UX K PEIICHHUIO MPAKTUICCKUX 3a]1a4.

Ha BpImonHeHne MUCbMEHHOW 3K3aMEHAIlMOHHON paboThl 10 MaTeMaTuKe JaeTrcs 4 acTpOHOMHUYECKUX
yaca (240 MuHyT).

DK3aMeHaIMOHHasl padoTa COCTOUT UX 2-X YacTeil: 00s3aTeIbHON U TOMOTHUTEIbHOM.

O0bs3arenbHast YacTh COEPKUT 3aJaHNUs MUHUMAIBHOTO 003aTE€IBHOTO YPOBHS, JOMIOJHUTEIbHAS YaCTh
— OoJiee CIOXKHbBIE 3aJaHUsl.

[Ipu BEIMONHEHWM 3aMaHUil 00s3aTENBHOM YaCcTH TPeOYyeTCsS MPEACTaBUTh XOJ PEUICHHS W YKas3aTh
MOJIyYEHHBIM OTBET. 3a MPaBUIBLHOE BBIMIOJIHEHUE JIIOOOTO 3a/laHusl U3 00S3aTeNbHONW YacTH O0yYaronuiics
noiryyaere oauH Oast. [lpu BeIMONHEHNN 3a1aHUsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOIPOOHO OIUCaTh
XOJl pelieHus U Aarh OTBeT. [IpaBuUiIbHOE BBHIMIOJHEHUE 3aJaHHM JIOMOJIHUTENBHOM YacTH OLIEHUBaeTcs 3
Oammamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

bannbl, momy4yeHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANITLHOU cucmeme

Ommemka Yucno o6annos,
Heo0X00umoe 0111 noayueHus OMmMmemKu
«3» (y008.) 6-9
10-14
«4» (xopowo) (He MeHee 00H020 3a0aHUs.
U3 OONOJIHUMENbHOU Yacmu)
oonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU 4acmu)




CnpaBo4HbIii MaTepHas
Jlorapudmuueckas dynkuus (log, x = b)
Ipu pewenuu ypasnenuii: log, b =x = a*=b (a>0,a+#1,b>0)
log, b =log,c >b=c
IIpu pewenuu nepasencms:
o cciu JI® / (1.e. ocHOBaHue jorapupma a > 1), To 3HaK HEPABEHCTBA COXPAHSICTCS;

e ccmu JI® \ (1.e. ocHoBanue norapupma 0 < a < 1), 3HaK HEPAaBEHCTBA MEHSETCS.

Cmenens u 10zapughm

CgoiicTBa cTenenu CgoifctBa morapudma
npu a>0, >0 npu a>0, a=1,b>0, x>0, y>0
a—n _ ]n alugﬂb=b
a log, a=1

n m n+m
a -a =a log, 1=0
a’ _g" " log (xv)=log, x+log, ¥
a” X

m log,| = |=log,x—log, ¥
a”) :alil” -}1

log,b* =klog, b

Ioka3zareabpHas pyukuus (a* = b)
Ipu pewenuu ypasnenuii: ecma a* = a¥, o x =y
IIpu pewenuu HepaseHCTB:
e cciu [1D 7 (T.e. ocHOBaHue a > 1), TO 3HAK HEPABEHCTBA COXPAHSETCS;

o cciu [ID \ (T.e. ocHoBanue 0 < a < 1), To 3HaK HEPABEHCTBA MCHSETCH.
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9K3aMeHAllMOHHOE 3aJlaHie 0 MaTeMaTHKe.
Bapuanr 1

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

06;13aTeana;1 qacCTb COILep)KI/IT 3aJaHUs MUHHUMAJIBHOT'O 06;13aTeanor0 ypOBHH, JOITOJIHUTECJIbHAA 4aCThb
— 0oJjiee CIIOKHBIE 3aJaHus.

[Ipu BBINOJIHEHHMHU 3aJaHMN 00s3aTEIBHON YacTH TpeOyeTcs NPEACTAaBUTh XOJ PEUICHUS MU YKaszaTh
MOJTYYCHHBIM OTBET. 3a MPABWJIHBHOE BBIMOJHEHUE JIO0OTO 3aJaHHs W3 00s3aTEIHbHOM YacTH OOYYarOIIHICS
nosrydaere oauH Oayut. Ilpu BBITOTHEHUH 3aaHus U3 JOTOJTHUTEIHPHON YacTH HEOOXOUMO TTOJIPOOHO OMUCATh
X0JI pemieHuss U narb OoTBeT. [IpaBUiIbHOE BBITIONIHEHUE 3aJlaHWK JIOTIOJIHMTEJIBHOW YacTH OIICHUBAeTCsS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

bainel, monmydeHHbIC 3a BCE BBITIOJIHCHHBIC 3a/IaHHSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annos,
Heo0Xo0umoe 011 noJy4eHUss OmmemKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHuUs
U3 OONOJIHUMENbHOU Yacmu)
oonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU 4acmu)

Oo0s3aTeIbHA YACThH

3apanue 1. (1 6amn). . B nome, B koTopom >xkuBeT Maia, 9 sTaxkel U HECKOIBKO MOabe310B. Ha kaxmom
sTaxke HaxoauTcs 1o 4 kBaptupbl. Mama xuBet B kBapTupe Ne 130. B kakom noabsesze xuet Marua?

(5a)* +5a

o 2 _
3aganme 2. (1 6aw1). Haiinute 3uauenue Bpipaxenus: ¢ 1 ¢

3ananme 3. (1 6am). Hanor Ha noxoasl coctaBiser 13% ot 3apaboTHoi miaTel. 3apaboTHas ruiata VBaHa
Ky3smuua pasna 12 500 py6:eit. Ckonapko pyOsieit OH MOTYYUT MOCIIe BEIYETa HAJIOTa Ha TOXObI?

3ananue 4. (1 6a1). B yemnuonare Mupa y4actBytoT 16 komana. C MOMOIIBIO KpeOHst UX HY)KHO Pa3IeIUTh
Ha YEeTBIPE TPYMIIBI 110 YETHIPE KOMAHbI B KaX/I0M. B s1rke BriepeMeniKy JieskaT KapTOYKH ¢ HOMEpaMu
Tpymm:

1,1,1,1,2,2,2,2,3,3,3,3,4,4,4, 4,

KanuTanel komana TAHYT 110 0JHOM KapTouke. KakoBa BeposiTHOCTH TOro, 4TO KOMaH1a Poccuun okaxercst BO
BTOPOI rpytre?

9log34
3ananue 5. (1 6amn). HaiinnTe 3HaueHHe BBIpaKESHUS :
5 1
——x=—18=.
3ananue 6. (1 6amn). Haiinure kopens ypasHenus: O 3

3aganue 7. (1 6amn). Haiigute kopeHb ypaBHEHHST ¥ 6x+57 =09.
76— 1x — 49)(

3ananmne 8. (1 6amu). Pemure ypaBHeHUe HmA
3aganue 9. (1 0Oamm). Ha rpaduke mnokazaHa 3aBHCHUMOCTH 140 _
KPYTAIIETO MOMEHTa aBTOMOOMJIBHOIO JBUrareis OT uucma 120 X
060poTOB B MUHYTY. Ha ropusoHTtansHOM ocu orMedeHo umcio 00
000pOTOB B MUHYTY, Ha BEPTUKAIBHON OCH — KPYTSIIUNA MOMEHT fg
B H - M. UT0oOBI aBTOMOOWIIb HAaYaJ ABMIKEHHUE, KPYTALIMA MOMEHT J:U
nomwkeH ObiTh He MeHee 20H -m. Omnpepenure mo rpaduky, o
KaKOro HauWMEHbBILEro 4yucia 0OOpPOTOB JABHMraTeisi B MHUHYTY

JIOCTaTOYHO, YTOOBI aBTOMOOMIIL HaYaJl IBYDKEHUE.
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3ananme 10. (1 6ana). PaccrosHue oT HabOIrOgaTENs, HAXOJSMIETOCS Ha HEOOJBIION BbIcOTe N KMJIOMETPOB Has

3emiieii, 0 HaOMIOmaeMOW WM JIMHUM TOPHU30HTA BBIYHCISAETCS 1O (opMylie [=v 2Rh7 rIe R = 6400(KM) —
paauyc 3emun. C Kakoi BBICOTHI TOPU30HT BUJEH Ha paccTossHUM 60 kunomMeTpoB? OTBET BBIPA3UTE B KUJIOMETPaX.

log, (x> — 4x) = log;(x* +1).

3apanue 11. (1 6ani). Pemnte ypaBHeHue

I[OHOJIHHTGJ'ILHaﬂ JacThb.
1 1

3aganue 13. (2 6a11a). Haiinure kopens ypasnenus: 2X — 11 3 .

3anganme 12. (2 6ama). Halinnre 3HaueHe BhIpaKEHUS

3ananne 14. (3 6amuaa). [Inan MectHocTH pa3OUT Ha KiaeTku. Kaxmas kierka o0o3HadaeT KBajapar Im X 1m.
Haiinure momaas yuyacTka, BeIICICHHOTO Ha tuiane. OTBET JaiiTe B KBAJAPATHBIX METPaXx.

3amanue 15. (3 0amna). Haiimure momags OOKOBOM IMOBEPXHOCTH NPABHIBHON YeThIPEXYTrOJIbHON
nupamuasl PABCD (P — Bepiumna), eciiu AB =24, PC = 13.

3aganue 16. (3 6aana). 3aka3z Ha 132 neranu mepBbiil pabounii BBIMONHAET Ha 1 yac ObIcTpee, YeM BTOPOIL.
CKkonbKO JeTalieil 3a yac M3rOTaBIIMBACT MEPBBIM PabOUnid, €CIM U3BECTHO, YTO OH 3a Yac M3TOTaBJIMBAcT Ha |
JeTalnb 00JbIle BTOPOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuant 2

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YacTh CONEPIKUT 3aaHUSI MUHUMAILHOTO 0053aTeILHOTO YPOBHS, JOTIOJTHUTEIbHAS 9acTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiyyaere onuH Oast. [lpu BeIMOIHEHUH 3a1aHUs U3 JOTOJIHUTEIBHOW YacTH HEO0X0AUMO MOAPOOHO OMKUCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIe 32 BCE BBINIOJIHEHHBIC 33/I1aHUS, CYMMHUPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanue 1. (1 6amn). B ngome, B xotopom xuBet llets, onua noabe3a. Ha kaxmom staxke HaxoguTcs 1o 6
kBaptup. Ilers xxuBer B kBapTupe Ne 50. Ha kakom staxke xuBet [lets?

(10a)* — 10a

2 _
3apganme 2. (1 6an). Haiiaure 3HaueHue BhIpaKeHUS: 10a* —a

3agaunue 3. (1 6amn). Hanmor Ha noxons! cocraBiseT 13% ot 3apaboTHoi miatel. [locne ynepskanus Hajora Ha
noxoasl Mapus KoncranturoBHa mosyuuna 9570 py6nen. Cxonbko pyOsiei cocTaBisieT 3apa0oTHas IjiaTa
Mapun KoHCTaHTUHOBHBI?

3ananmue 4. (1 6ama). Ha kinaBuatype tenedona 10 nudp, ot 0 10 9. KakoBa BeposATHOCT TOTO, YTO CAYIAWHO
Haxkatas uudpa Oyner 4€THOM?

6410847
3ananue 5. (1 6amn). Halinure 3HaueHne BoIpaXKCHUS
3 3
——x=—6-.
3ananue 6. (1 6am1). Haiinure KopeHs ypaBHeHus: 4 4

3ananne 7. (1 6am1). Haitnure Kopens ypaBHeHus V 3x+49=10. .,

932 = 81" % .
3ananmue 8. (1 6a/u1). Pemnte ypaBHeHUE ) <0
3apanue 9. (1 6am1). Ha rpadguke nokasaHo u3MeHeHue TeMneparypel 70
B TIpoOIlECCe pa3orpeBa JABUTATENsI JIETKOBOTO aBToMoOwmis. Ha 60 _
FOPM30HTAIILHOW OCH OTMEYEHO BpeMs B MHUHYyTax, mpomiemee ¢ oV

MOMCHTA 3allyCKa ABUTaTclIsA, Ha BepTHKaﬂBHOﬁ OoCH — TEMIICpaTypa 40

3
nsuratenss B rpaxycax Llemscus. Onpenenute mo rpaduky, udepes 22
Kakoe HauMEHbIllee KOJMYECTBO MHHYT IIOCJE 3alycKa JBHUraTells ol
Temrneparypa apurarens Oynet pasHa 40 C°. 0

0 1 23456 7 8 9-d0wun

3ananme 10. (1 6ana). PaccrosHue oT HabOrOgaTeNs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Hal

3eMiield, 10 HaOJIOJAaeMOMl MM JIMHMM TOPHU30HTA BBIYMCISIETCS MO (opmye [ = V2Rh, rie R = 64OO(KM) —
paaunyc 3emmn. C Kakoil BBICOTBI TOPU30HT BUEeH Ha paccTosHnu 140 kumomeTrpoB? OTBET BBIPa3UTE B KMIIOMETPAX.



log, (x* + 5x) = log; (x> +6).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACTh.

3\/§+10 . 3—5—\/5-

3ananue 12. (2 6anaa). Haiinure 3HaueHHE BBIpaKCHUS
1 1

3aganue 13. (2 6an1a). Haiinute kopens ypasHeHus: 4x + 3 3

3aganue 14. (3 6ana). [Inan mecTtHOCTH pa3dut Ha kieTku. Kaxaas kietka o0o3Havyaer kBajapar I1m X 1m .
Haiinure momans ydyacTka, BeIICICHHOTO Ha tuiane. OTBET JaiiTe B KBAJAPATHBIX METPaXx.

3aganme 15. (3 Oamna). Haiigure mniomaas OOKOBOM IMOBEPXHOCTH MPABUIBHOM YETHIPEXYrOJIbHOU
nupamuasl PABCD (P — Bepiumna), eciiu BC =16,PD = 10.

3aganue 16. (3 6auna). 3aka3 Ha 380 neraneii nepBwlii pabounii BHIONHSAET Ha 1 yac ObICTpee, 4eM BTOPOIl.
CKOJbKO JieTaliell 3a yac M3rOTaBIIMBACT MEPBbIM pabounid, €CIM M3BECTHO, YTO OH 3a Yac M3rOTaBIIMBaeT HA |
JeTalnb 00JbIle BTOPOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuant 3

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON B TIOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJ pelleHus W JaTh OTBeT. lIpaBUIIbHOE BBITIOJHEHUE 3aJaHUN JIOTIOJHUTEIBHON YacTH OIICHWBAaeTCs 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanme 1. (1 6amn). Kaxnpnii 1eHp Bo Bpems KoHdepeHn pacxoxyercs 70 maketukoB yas. Kondepenmus
autest 6 nHeil. Yail mpogaercs B maykax mo 50 makeTukoB. CKOJNBKO MayeK HYKHO KYNUTh Ha BCE JHU
KoH(pepeHHn?

(19a)* + 19a

2
3amanne 2. (1 6a11). Haiigure snauenne Boipakenns; 04 T4

3ananme 3. (1 6amn). Posununas neHa yueOHuka 180 pyOseit, ona Ha 20% BbIlle onTOBOW IieHBI. Kakoe
HauOOoJIbIIIEe YHUCIIO TAKUX YUEOHHMKOB MOKHO KYyNUTh 110 onToBoi nexe Ha 10 000 py6mneit?

3ananue 4. (1 6aaa). KakoBa BepoOsSTHOCTB TOTO, YTO CIy4allHO BBIOpaHHOE HaTypaibHOE uuciio oT 10 mo 19
JEJINTCS Ha TpU?

1610847,
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS
3 1
—x=T7=.
3ananue 6. (1 6am1). Haiinure KopeHb ypaBHeHHS: S 2

Sananue 7. (1 6amn). Haitmre kopens ypaserms ¥ X 1 16 =7.

r—1
() -

3ananue 8. (1 6a/). Haiinure penieHue ypaBHEHUS: 17 140
3apanue 9. (1 6ana). Ha rpaduke wnzobpaxeHa 3aBUCUMOCTH
KPYTSIIEr0 MOMEHTa aBTOMOOMJIBHOTO JBHUTATeNs OT 4YHCIa €ro
oboporoB B MuHyTYy. Ha ocu abcumcc OTKIAABIBACTCS YHUCIO 4
oboporoB B MuUHYTY. Ha ocu opauHar — KpyTsamuid MOMEHT B HM. 4o
Kakoe Haummenbliee unciao oOOOpPOTOB B  MHUHYTY JOJDKEH 2o :
NOJICP)KUBATh BOJIUTENb, YTOOBl KPYTAIIMA MOMEHT ObUI He 5 Tobo T 2000 T 3th0 | acho SOOS""‘”:
menbie 100Hm?

3aganme 10. (1 6ana). Paccrosnue or HaOrOgaTENs, HAXOIAMIETOCS Ha HEOOJBIION BhIcOTe N KMIOMETPOB Hal

3eMiield, 10 HaAONIOJaeMOM WM JIMHHUH TOPHU30HTa BBIYHCISETCS 1O (popmyne [ =V2Rh, rjae R= 6400(KM) —
pamuyc 3emin. C Kakod BBICOTHI TOPU30HT BUJICH Ha paccTOsHUU 12 kunomeTpoB? OTBET BBIPA3UTE B KUJIOMETPaX.



logg ()c2 +x) = logg ()c2 —4).

3apanmue 11. (1 6ana). Peure ypaBHeHue

J0onoTHUTEeIbHAS YACTh.
481110 448,
I 1

3ananue 12. (2 6anaa). Haiinure 3HaueHHe BbIpaKCHUS

3ananue 13. (2 6aina). Haiinure kopens ypasuenus: 2X + 7 8

3ananue 14. (3 6aana). [Inan mectHOCTH pa3out Ha kieTku. Kaxmas kinerka o0o3HavaeT kBaapar Im x 1m .
Haiinure miomans yuyactka, BelIeIeHHOr0 Ha miane. OTBET JaiTe B KBAJAPATHBIX METPAX.

3aganue 15. (3 Oanna). Haligute mnmomaas OOKOBOM TMOBEPXHOCTH MPABUIBHOM YETHIPEXYTOIbHOM
nupamusl PABCD (P — Bepumnna), eciu AD =48, picora IIApaMUbI PH =".
3aganue 16. (3 6asna). Ha usroroBnenue 780 neraneil mepBblii pabouyuii TpaTuT Ha 4 Yaca MEHbBINIE, YeM

BTOpO# pabounii Ha u3roroBieHue 840 Takux ke aeraneil. I3BecTHO, 4To mepBhIid pabouunii 3a yac jneaeT Ha 2
neranu Oosbine, 9yeM BTopoit. CKOJIBKO JeTajei 3a Jac Jenact nepBoiid padoumnii?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 4

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BEIMOTHEHWM 3aMaHU 00s3aTENBHOM YacTH TpPeOyeTcsl MPEICTaBUTh XOJ PEIICHHS M yKasaTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nojy4yaere onuH Oast. Ilpu BeIMosHEHNH 3a1aHUsI U3 JTOTIOJTHUTENIBHONW YacTH HE00X0AMMO MOAPOOHO ONHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 ommemKu RO NAMUDANILHOU cUCmeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3ananme 1. (1 6a/u1). B 001IEKUTHH HHCTUTYTA B KaXKI0H KOMHATE MOYKHO MTOCEIHMTh YeThIpeX uesioBek. Kakoe
HauMEHbIIIee KOJIMYECTBO KOMHAT HEOOXOAMMO IS oceNeHus 83 MHOTOPOJHUX CTYJIEHTOB?

(11a)* - 11a

2 _
3apganme 2. (1 6an). Haiiaure 3HaueHue BhIpaKeHUS: la*—a

3ananme 3. (1 6ay1). B mkone 124 yyeHuka u3ydaroT QpaHIy3CKUH S3bIK, UTO cocTaBisieT 25% oT uucna Beex
y4eHUKOB. CKOJIbKO YYEHUKOB YUUTCS B IIKOJIE?

3ananme 4. (1 6amn). B rpymnne TypuctoB 5 yenoBek. C MOMOIIbIO JKpeOUsi OHU BBHIOMPAIOT IBYX YEIOBEK,
KOTOpBIE€ JOJKHBI MJITH B CEJI0 B MarasuH 3a npojykramu. Typuct A. xoTen Obl CXOAWTH B MarasuH, HO OH
nouuHseTCs xkpeburo. KakoBa BepoSTHOCTb TOTO, 4TO A. MOMIET B Mara3un?

910g37
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS '
2 1
——x=—-7—_.
3ananue 6. (1 6a11). Haiinure KopeHb ypaBHeHHs: 5

3ananue 7. (1 6ama). Haiinute kopeHs ypaBHEHUS Y 6x+24 =06.

( 1 ) x—1
— = 19",
3ananmne 8. (1 6amu). Haiinure perieHue ypaBHEHHUS: 19

HmA
3apnanue 9. (1 6ana). Ha rpaduxe mokazaH mporiecc paszorpena

JBUTATENs JIETKOBOrO aBTOMOOMIIS MPU TeMIepaType okpysxkaromero 40
Bo3ayxa 10° C. Ha ocu abciuce OTKIaAbIBaeTCsl BpeMs B MHHYTAX, ;Eg
NmpolleAmee OT 3amycka JBHTATeNs, HAa OCH  OpAMHAT —
Temnepatypa jBuratens B rpagycax Llenscus. Korgma Temmeparypa
JIOCTUTAET OINPENENEeHHOr0 3HAUEHHUs, BKIIIOYAETCS BEHTHIATOP, 49
OXHa)KHaI'OHIHﬁ ABUTaTClib, U TEMIICPATypa HAUWMHACT IMOHUKATHCA. 20
Onpezesnte 1o rpaduKy, CKONBKO MHHYT MPOIUIO OT MOMEHTA 5 jooo3000 3000 4000 3000 6000 oo
3aIyCKa ABUTaTeJId 10 BKIFOUCHUA BeHTI/IJIHTOpa?

3ananme 10. (1 6ana). PaccrosHue oT HabOrOgaTeNs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Hal

3emiieii, 0 HaOMIOmaeMoOW WM JIMHUM TOPHU30HTa BBIYHCISAETCS 1O (opMylie [ = V2Rh, rie R = 64OO(KM) —
pamuyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJICH Ha pacCTOSHUH 44 KritoMeTpoB? OTBET BEIPAa3UTE B KUJIOMETPax.



logs (x* +4x) = logs (x> + 11).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

4972
784 ¢

3ananue 12. (2 6anaa). Haiinure 3HaueHHe BBIpaKCHUS
1 1

3ananme 13. (2 6amna). Haiimre kopens ypasuerms: 4x+1 8

3aganue 14. (3 6amna). [lnan mecTtHOCTH pa3out Ha kieTku. Kaxnas kinetka o6o3HawaeT kBaapar 1M X 1 m.
Haiinure momanas yuyactka, BeIICICHHOTO Ha tuiane. OTBET JaiiTe B KBAJAPATHBIX METPaXx.

3aganue 15. (3 Oanna). Haiigute nnomaas OOKOBOM MOBEPXHOCTH TMPAaBUIBLHOW YETHIPEXYTOIbHOM
nupamuisl PABCD (P — Bepunna), eciu CD = 0, gricora mupamusr PH = 4.
3aganue 16. (3 6aqua). Ha uzrorosnenue 575 neraneii nepselil pabounii TpaTUT Ha 2 yaca MEHbIIIE, YEM

BTOpO# pabouunii Ha usrotopyieane 600 Takux e aeraneid. Mi3BecTHO, 4TO mepBbIid pabouuii 3a yac nenaet Ha 1
JeTalb 00bIe, 9eM BTopoil. CKOJIBKO JeTaliel 3a Jac JIeyaeT nepBoiid padboumii?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 5

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YacTh COMCPIKUT 3aJaHUSI MUHUMAIILHOTO 0053aTeNIbHOTO YPOBHS, JOMOIHUTEIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTYYCHHBIH OTBET. 3a NMPaBHIILHOE BBIMIOJHEHUE JIIOOOT0 33aJaHHs M3 00s3aTEeIbHONW 4YacTh OOydaroIIuucs
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, osy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3aganue 1. (1 6a/a). B mixone ecte TpexMecTHbIE TypucTUUYECKUE NManatku. Kakoe HanMeHblee 4ucio
NajJaToK HY>KHO B35Th B IOXO/I, B KOTOpOM y4yacTByeT 20 uenoBek?

(16a)* — 16a

2 _
3apganme 2. (1 6an). Haiiaure 3HaueHue BhIpaKeHUS: 16a* —a

3ananme 3. (1 6a71). 27 BBITYCKHUKOB IIKOJIbI COOMPAIOTCS YUUTHCS B TEXHUYECKHUX By3aX. OHU COCTaBISIOT
30% ot umcna BbIMYCKHUKOB. CKOJIBKO B IIKOJIE BBITYCKHUKOB?

3ananme 4. (1 6amn). [lepen Hauanom ¢yT6OIBLHOrO MaTya Cynabs OpocaeT MOHETKY, YTOOBI OINpeNeNnTh,
Kakasi U3 KoMaHJ] HayHET urpy ¢ msuoMm. Komanaa «®u3uk» urpaer Tpu Marda ¢ pa3HbIMH KOMaHIaMH.
HaiinuTte BepoSATHOCTB TOTO, YTO B 3TUX Urpax «PU3MK» BBIMTPAET KpeOuil pOBHO /1Ba pasa.

4910g7 12
3ananme 5. (1 6a1). Haiiinte 3HaYeHHEe BRIPAKCHUS )
2 1
—x=5-.
3ananue 6. (1 6am1). Haiinure KopeHb ypaBHEHHS: 3 3

3aganue 7. (1 6amn). Haiigure kopeHb ypaBHeHUS ¥ x+12=6.

( | ) x—6
- = 4*,
3ananue 8. (1 6a/11). Haiiaure KopeHb ypaBHEHHS \ >

HmA
3apanme 9. (1 6amm). Ha rpaduke mnokasana 3aBUCHMOCTB .,

KpPYTSIIEr0O MOMEHTa AaBTOMOOMJIBHOTO JBHUTATeNlss OT 4YHCIa 129
000opoTOoB B MHHYTY. Ha ropm3oHTaJbHOH OCH OTMEYEHO YHUCIO 100
000pOTOB B MUHYTY, Ha BEPTUKAIBHON OCH — KpyTAUIMiA MOMEeHT B B0
H-wm. Onpenenute mo rpaduky, Kakoe HAMMEHBIIEE YHCIIO 22
000pOTOB B MHUHYTY JOJDKEH IOJJCPKMBATh BOJMTENL, YTOOBI

KpyTa1ui MoMeHT Obu1 He MeHbIe 100 H - m.

-

0 -I(}OU 2000 3000 4000 5000 6000--.06/amn

3aganme 10. (1 6ana). Paccrosnue or HaOrOgaTENs, HAXOIAMIETOCS Ha HEOOJBIION BbicOTe N KMIOMETPOB Hal

3eMiiedd, 10 HaAONIOJaeMOM WM JIMHHUH TOPU30HTa BBIYHCISETCS 1O (opmyne [ = V2Rh, rjae R= 6400(KM) —
paanyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJEH Ha paccTosHUU 200 kunomeTpoB? OTBET BBIpa3uTe B KMIIOMETpaXx.



logs (x* +4x) = log, (x> +4).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

12 6
0,87 -57 -207.
1 1

3ananue 12. (2 6anua). Haiinure 3HaueHHe BBIpaKCHUS

3aganne 13. (2 6an1a). Haiinute kopens ypasaenus: 4x + 11 10

3aganue 14. (3 6anaa). [lnan mectHocTH pa3ouT Ha KieTku. Kaxkgas kinerka obo3HavaeT kBaapar 1M X 1wm.
Haiinure momans ydyacTka, BeIICICHHOTO Ha tutane. OTBET JaiiTe B KBAJAPATHBIX METPaXx.

3aganue 15. (3 Oanna). Haiinute mnomaab OOKOBOW TMOBEPXHOCTH MPaBWIBHOW  TPEYroJbHOM
nupamuipl ABCD (D — BepiimHa), eciii CTOpOHA OCHOBaHHUs paBHa 6, 00koBoe pedpo — 5.

3aganue 16. (3 6a/1a). 3aka3 Ha u3roronienue 323 neraneii nepBbiid pabounii BEIOTHSAET HA 2 yaca ObIcTpee,
yeM BTOpor. CKOJIBKO JAeTajiei 3a 4Yac M3rOTaBIMBAET IEPBBIM pabO4uWii, €CiM M3BECTHO, YTO OH 3a 4ac
M3rOTaBIIMBAET Ha 2 AeTanu OoJiblie BTOPOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
BapuanT 6

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsI.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nony4yaere onuH Oast. Ilpu BeIMONHEHNH 3a1aHKsI U3 TOTIOJHUTENIFHOW YaCTH HEOOXOAUMO MOAPOOHO OMHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIxana nepesooa 6a1106 6 ommemKu no NAMUOATbHOU cUCeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3aganue 1. (1 6as). /{1t npUroToBieHNs BUILIHEBOTO BapeHbs Ha | Kr BUIIHU HYXHO 1,5 kr caxapa. CKOJIbKO
KHUJIOIPaMMOBBIX YIIAaKOBOK caxapa HY>KHO KyIHTb, YTOOBI CBAPUTh BapeHbe U3 27 KT BUILHU?

(8a)* +8a

. 21,
3apganme 2. (1 6an). Haiiaure 3HaueHue BhIpaKeHUS: 8a”+a

3ananue 3. (1 6amn). [Tauka cmuBoyHOro Macia crout 60 pyoseit. [leHcnoHepam MarasuH Jaenaet CKUaKy 5%.
Ckomnpko pyOsieil 3aruiaTuT NeHCHOHED 3a MayKy Macia?

3ananme 4. (1 6ann). UrpanpHeiii kyOuk OpocatoT gBaxabl. CKOJIBKO 3JEMEHTAPHBIX HCXOJOB OIBITA
OJIaronpusTCTBYIOT COOBITHIO «A = CyMMa OYKOB paBHa 5»?

1610843
3ananue 5. (1 6amn). Haliqute 3HaueHNE BEIPAKEHUS
3 1
-x=17-.
3aganue 6. (1 6amn). Haiigure xopess ypapaerns: 4 4

3apanue 7. (1 6a11). Haiinute kopeHb ypaBHeHHs ¥ dx+57=11.

1 ) x—4
3ananue 8. (1 6amn). Haiiiute KopeHb ypaBHEHHUsI (

3aganme 9. (1 ©6ann). Ha rpaduxe mnokazaHa 3aBUCHUMOCTH Hw/
KPYTAIIETO MOMEHTa aBTOMOOMJILHOTO —JBHMIATels OT YHCIa }:g
000poTOB B MHUHYTY. Ha ropM30HTanbHOH OCH OTMEYEHO YHCIO |,
000pOTOB B MUHYTY, Ha BEPTUKAJILHON OCH — KPYTAIIUNA MOMEHT B 100 /
H M. YroObl aBTOMOOWIb Hayad JBM)KEHHE, KPYTSAIIUHA MOMEHT 80
nomkeH ObITh He MeHee 20 H - M. Ompenenute mo rpaduky, Kakoro jg
HaMMEHBIIEr0 4YuciIa OOOpPOTOB ABHraTeNss B MUHYTY JOCTaTOYHO,

20
4TOOBI aBTOMOOMIIb Hadall IBIKEHUE.

0. 1000 2000 3000 4000 5000 6000 06/MuH

3aganme 10. (1 6ana). Paccrosnue or HaOrOgaTENs, HAXOIAMIETOCS Ha HEOOJBIION BhIcOTe N KMIOMETPOB Hal

3eMiield, 10 HaAONIOJaeMOM MM JIMHHUH TOPHU30HTa BBIYHCISIETCS 1O (popmyne [ =V2Rh, rae R= 6400(KM) —
paauyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJICH Ha paccTOSHUU 32 KuitoMeTpoB? OTBET BBIPAa3UTE B KUJIOMETPax.



log, (x* +x) = log, (x* +6).

3apanue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

35—4,7 _75,7 : 5—3,7-

3ananue 12. (2 6annaa). Haiinure 3HaueHHe BBIpaKCHUS

. 9
3ananme 13. (2 6ama). Haiinnre 3HaueHe BhIpaKEHHUS 10

3ananue 14. (3 6aaua). Haliqure miomanp TpeyrojabHUKa, H300paKEHHOTO HA KJIET4aTol Oymare ¢ pazMepom
kieTku 1 cm X 1 cm. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpPaX.

NS

Baganue 15. (3 6Oasuna). . Hadimure miomans OOKOBOW TMOBEPXHOCTH MPABHILHOH —TPEYroJbHOM
nupamuipl ABCD (D — BepiimHa), ecii cTopoHa ocHoBaHus paBHa 10, 6okoBoe pedpo — 13.

3aganue 16. (3 6ama). 3akas Ha 130 neraneii nepBblit pabounii BEIMOMHET HA 3 yaca ObICTpee, 4eM BTOPOi.
CkompKo JieTaneil 3a yac U3roTaBIMBAET MEPBbIA padounii, €CJIM U3BECTHO, YTO OH 3a Yac MU3rOTaBJIMBAET Ha 3
netanu Oosbliie BTOporo?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 7

DK3aMeHaIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeILHOM M TOTIOJTHUTEILHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTYYCHHBIH OTBET. 3a NMPaBHIILHOE BBHIMOIHEHUE JIFOOOTO 3alaHusi M3 00s3aTEIbHON YacTH O0YyYaroIuiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3aganue 1. (1 6an). B nernem narepe 218 nmereit u 26 Bocniurateneil. B aBro0yc momeniaercs He Ooliee
45 nmaccaxupoB. CKoJIbKO aBTOOYCOB TpeOyeTcs, YTOObI IEPEeBE3TH BCEX U3 jJarepsi B ropoa’?

(17a)* — 17a

2 _
3apganme 2. (1 6an). Haiiaure 3HaueHue BhIpaKeHUS: 7a* —a

3aganue 3. (1 6an). Terpaap crout 24 py6sns. Ckonbko pyOieit 3ammaTuT nokynarenb 3a 60 Terpanael, ecnu
npu nokymnke oonbie 50 Terpaaei Maraszus aenaeT ckuaky 10% ot croumocTy Beell MOKynKu?

3aganue 4. (1 6a/ur). Mama BKIO4aeT TeNeBU30p. TeeBU30p BKIIOUAETCS HA CIydyallHOM KaHaie. B arto
BpeMs MO JAEBSATH KaHallaM M3 COpOKa IITH NOKa3bIBaroT HOBOCTH. Halimute BeposiTHOCTH TOoro, uro Maria
IonaeT Ha KaHaJl, T1€¢ HOBOCTH HE UAYT.

16108411
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS '
2 2
—x=18-.
3ananue 6. (1 6aa1). Haiimure KopeHb ypaBHEHHS: 3 3

3ananue 7. (1 6ama). Haiinute kopeHs ypaBHeHUS ¥ 6x+31=7.

1 r—8
@)
3ananme 8. (1 6amu). . Haiigure pernienue ypaBHEHUs:

2
HmA
3aganue 9. (1 Oamn). Ha rpaduke mnokazaHa 3aBUCHUMOCTB 4
KpPYTSIIEr0O MOMEHTa aBTOMOOMJIBHOTO JBUTATeNs OT dYHcia 120 S

obopoTroB B MuHYTYy. Ha ropu3oHTaibHOW OCH OTMEYEeHO ymciao 00

. . 80
000pOTOB B MUHYTY, Ha BEPTHKAIBHON OCH — KPYTSIIMA MOMEHT
B H: M. Ompenenute mno rpaduky, Kakoe HaMMEHBIIEE YHUCIO 4
00OpOTOB B MHUHYTY JOJDKEH TOJJICPKUBATh BOJUTENb, YTOOBI 20 S

KpyTA1ui MOMeHT O0bu1 He MeHbIe 100 H - m.

=

70002000 3000 4000 5000 6000 of/ams

3aganme 10. (1 6ana). Paccrosnue or HaOrOgaTENs, HAXOIAMIETOCS Ha HEOOJBIION BhIcOTe N KMIOMETPOB Hal

3eMiield, 10 HaAONIOJaeMOM WM JIMHHUH TOPHU30HTa BBIYHCISETCS 1O (popmyne [ =V2Rh, rjae R= 6400(KM) —
paanyc 3emun. C Kakoi BBICOTBI TOPU30HT BUJEH Ha paccTodHNU 112 kuomeTpoB? OTBET BBIPA3UTE B KMJIOMETPAX.



logg (x* +x) = logy (x* — 9).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JlonoJIHUTeIbHAA YaCTh.
4 2
3ananue 12. (2 6amia). Haitnure 3HaueHne BhIpaKECHUSI 79 -4918.

1 1

3aganue 13. (2 6a11a). Haiinute kopeHb ypaBHeHHs: X — 3 5

3ananue 14. (3 6aaua). Haliqure miomanp TpeyrojabHUKa, H300paKEHHOTO HA KJIETYaTol Oymare ¢ pa3Mepom
KieTku 1 cm X 1 cm (cM. puc.). OTBeT naiiTe B KBaJpaTHBIX CAHTUMETPaX.

A

3aganue 15. (3 Oanna). Haiinure muomanb OOKOBOW IOBEPXHOCTH MPABUIBHOW  TpPEyroJibHON

mpamuzs ABCD (D — Bepumna), ecmn AD = 8, ZADB = 45°.

3aganue 16. (3 6aqua). 3aka3 Ha 154 neranu nepBbiii pabounii BHINOMHSAET HA 3 yaca ObICTpee, YEM BTOPOIL.
CKoJbKO J1eTasield 3a 4ac M3roTaBIMBAET MEPBBIN pabounii, ecau U3BECTHO, YTO OH 3a Yac M3rOTaBJIMBAcT Ha 3
neTany O00JbIle BTOpOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 8

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YaCTh CONCPIKUT 3aJaHHUSI MUHUMAILHOTO 0053aTeNIbHOTO YPOBHSI, AOMOJHUTEIbHAS YacTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nosrydaere oauH 6ayt. [lpu BeIIOMTHEHUH 3aJaHusI U3 TOTIOJTHUTEILHONW YaCTH HEOOXOAMMO MOIPOOHO OMUCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIxana nepesoda 6a1108 6 OmmemKU N0 NAMUOAILHOU CUCeEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 0ONOIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3anganme 1. (1 6a1). B netHem jarepe Ha KaKa0ro ydyacTHuka mosaraercs 40 r caxapa B jeHb. B marepe 166
yenoBeK. CKOJIbKO KUIOPAMMOBBIX YIIAKOBOK caxapa IMoHaJ00UTCs Ha BeCh Jlarepb Ha 5 THei?

(3a)* +3a

o ) }
3ananme 2. (1 6an). Haiiaure 3HaueHue BbIpaKEHUS: 3a’+a

3ananue 3. (1 6ama). [Ipuzepamu ropoCKO OTUMITHAIBI IO MATEMATHKE CTAJIO0 48 YUCHUKOB, YTO COCTABUIIO
12% ot uucna yuacTHUKOB. CKOJIBKO YEJIOBEK y4acTBOBAJIO B OJUMIIHaae?

3ananme 4. (1 6amn). B ¢dupme Takcu B naHHBIH MOMEHT cBoOoaHO 20 mamuH: 10 4epHBIX, 2 JKEATHIX U
8 3enenbix. [1o BRI30BY BhI€Xajia OJHA U3 MAIIIMH, CIIY4aifHO OKa3aBIascsi OJrke Bcero K 3akaszuuiie. Haiinure
BEPOATHOCTH TOT'O, UTO K HEW MPHUENET 3€JIE€HOE TAKCH.

g110g98
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS
3 6
——x=—6=.
3aganmue 6. (1 6amn). Haiinure KopeHb ypaBHeHns: 7 7

3ananue 7. (1 6ama). Haiinute kopeHs ypaBHeHUS Y 3x+27=6.

( 1 >‘A7 f 0(_.,
- =2, ;
3ananmne 8. (1 6amu). Haiinure perieHue ypaBHEHHUS: 2

3apanue 9. (1 ©6ama). Ha rpaduxe wn3o0pakeHa 3aBHCHUMOCTH 20

TEMIICPATyphl OT BPEMEHU B IIPOLIECCE PA30rpeBa ABUraTeNs JIETKOBOTO
aBTOMOOMJIA TIpU TemrmepaType okpyxkaromero Bozayxa 10° C. Ha 5
TOPU30HTAILHOM OCH OTMEYEHO BpeMs B MHUHYyTaX, MpoIlIealiee ¢ 40
MOMEHTa 3aIlyCcKa JIBUTATeNs, Ha BEPTUKAIBHOW OCH — Temmeparypa 30
apuratenass B rpanmycax Llembcusi. Korma temmeparypa IoCTHTaeT ?0
OMPENIEIEHHOTO 3HAYCHUS, BKJIIOYAETCS BEHTHIIATOD, OXJIAKIAOIINI N
JBHTATeNb, W TEMIIEpaTypa HauMHAaeT MOHMXKaThcsa. Onpenenurte 1O 0] 1234567 8 9 10dkwum

l"pa(l)I/IKy, CKOJIBKO MUHYT IIPOHIJIO ¢ MOMCHTA 3aIlyCKa ABUTATECIA 10 BKIFOYCHWA BEHTHIIATOPA.

3ananme 10. (1 6ania). PaccrosHue oT HabOrOgaTeNs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Haj

3emiieii, 10 HaONIONaeMOW WM JIMHUW TOPH30HTa BBIYUCISETCS TIO q)opMynel = V2Rh, rie R = 64OO(KM) —
pamuyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJICH Ha pacCcTOSHUH 88 KritoMeTpoB? OTBET BEIPA3UTE B KUJIOMETPax.



(x% — 4x) = log, (x> +3).

3aganue 11. (1 6amn). Pemmre ypaBHeHue log,

JIOMOJTHHUTEJILHAA YACThD.
36,5

092,25°

3ananue 12. (2 6anua). Haiinure 3HaueHHe BBIpaKCHUS
1 1

3ananue 13. (2 6an1a). Haiiqure kopens ypaBaenus: 4X — | T2

3aganue 14. (3 6aana). Haiiaure miomaas TpeyroybHUKA, H300paKEHHOTO Ha KIIETYATON Oymare ¢ pasMepom
kieTku 1 cm X 1 cM. OTBeT gaiTe B KBaIpaTHBIX CAHTUMETPAX.

3aganue 15. (3 Oanna). Haiinute mnnomaab OOKOBOW TMOBEPXHOCTH MPaBWIBHOW  TPEYroJbHOM
o o

nupamuipl ABCD (D — BepuimHa), eciu AD =5,ZADB = 60".

3aganue 16. (3 6ama). 3akas Ha 240 neraneli nepBblil pabounii BeIMONHIET HA 1 9ac OpicTpee, 4eM BTOPOH.

CxoJIbKO JieTaseit 3a yac M3roTaBIMBaET MEPBBIM pabOUYni, €CIIM U3BECTHO, UTO OH 3a Yac M3TOTaBIMBaET Ha |
JeTalb 00JIbIle BTOPOTO



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 9

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YacTh COMCPIKUT 3aJaHUSI MUHUMAIILHOTO 0053aTeNIbHOTO YPOBHS, JOMOIHUTEIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTYYCHHBIH OTBET. 3a NMPaBHIILHOE BBIMIOJHEHUE JIIOOOT0 33aJaHHs M3 00s3aTEeIbHONW 4YacTh OOydaroIIuucs
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, osy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3amanue 1. (1 6ana). [y npuroToBiIeHUs: MapuHaIa JJIsl OrypIOB Ha 1 IUTp BOJbI TpeOyercs 12 r TMMOHHOK
KUCJIOTHL. JIMMOHHas KHcaoTa nponaercs B maketukax no 10 r. Kakoe HauMmeHbIee 9HuCiIO MAaKETHKOB HYKHO
KYIUTh XO3WKE JJIsl IPUTOTOBJICHUS 6 JIUTPOB MapuHaa?

(54°)° - (6b)"
pa) 0
3aganue 2. (1 6amn). Haiinure 3snauenue Boipaenns: (304°0)

3aganue 3. (1 6amn). Toapko 94% u3 27 500 BBITYCKHUKOB ropoja MpaBUiIbHO pemnin 3agady Bl. Ckonbko
YeJIOBEK MPABUIILHO PEHIMin 3a1auy B17?

3ananue 4. (1 6amn). Ha tapenke 16 mupoxkoB: 7 ¢ pwiOoil, 5c¢ BapeHbeM U 4 c BumHed. FOns Hayrajq
BbIOMpPaeT OAMH NUPOKOK. HaliiuTe BEpoSITHOCTH TOT0, YTO OH OKAXKETCS C BUILIHEH.

2+logg8
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS )

2 2
——x=—14-.
3apanue 6. (1 6amu). Haiinure kopeHb ypaBHEHUS: 3 3

3apanme 7. (1 6aau). Haiigure kopeHb ypaBHEHUS ¥ 3x+37=13. L

[\ 56 1. CY
3ananme 8. (1 6as). Haiinure perrenue ypaBHEHHS: 2 80 AN
3aganmue 9. (1 6aaa). Ha rpaduke mokazano namMeHeHue temmeparyper 70
B MPOLECCE pa3orpeBa JBWIaTENs JIETKOBOro apromMobmns. Ha 60

TOPM30HTAILHOM OCH OTMEYEHO BpeMS B MMHYTax, Ipomeamee ¢ -V 2

MOMEHTA 3aIyCKa [BUTATeNs, Ha BEPTHKAIBHON OCH — Temmeparypa P

nsurarenss B rpaaycax Llembcus. Onpenenure mo rpaduky, udepes iO /T

KAaKO€ HaMMEHbIIEE KOJMYECTBO MHUHYT IIOCIE 3allycKa JBUIATENs 0

TeMreparypa asurarens oyzaer pasHa 40 C°. N
0] 123456 7 8 940 mMun

3ananme 10. (1 6ana). Paccrosnue or HaOIrOgATENs, HAXOIAMIETOCS Ha HEOONBIION BbicOTe N KMIOMETPOB Hal

3eMiield, 10 HaAONIOJaeMOM WM JIMHHUH TOPHU30HTa BBIYHCISETCS 1O (popmyne [ = V2Rh, rie R = 64OO(KM) —
paanyc 3emmn. C Kakoi BBICOTHI TOPHU30HT BUEH Ha paccTogHnr 80 kumoMeTpoB? OTBET BbIpa3uTe B KUIOMETPAX.



logy (x* +x) = log, (x* +9).

3apanmue 11. (1 6ana). Peure ypaBHeHue
JIOIOJIHUTEJIbLHAA YACTh.
3-10.35
377
1 1

3ananue 13. (2 6am1a). Haiinure xopens ypasuenus: 10x+3 2

3anganme 12. (2 6am1a). Halinnre 3HaueHe BhIpaKEHUS

3aganue 14. (3 6aana). Haiiaure miomanp TpeyroJibHUKA, H300paKEHHOTO Ha KIIETYaTOW Oymare ¢ pazMepoM
KieTku 1 cm X 1 cM. OTBeT gaiiTe B KBaIpaTHBIX CAHTUMETpPax.

U

3aganue 15. (3 ©Oanna). . Haiinure 1wiomans OOKOBOWM — MOBEPXHOCTH MPSMOM  TPEYroJbHOM

TIPU3MBI ABCABiCl,ecin B ochosanun OPU3MBI  JIGKHT TPSAMOYrojbHBINH  TpeyroasHUK ABC ¢
o]
kateramn AB =4y BC =34 yroi CBC paBeH 60"

3ananmue 16. (3 6anna). 3aka3 Ha 180 neraneii nepBrlil pabounii BeIOMHSET Ha 3 yaca ObIcTpee, 4eM BTOPOH.
CKounbKoO JieTasiel 3a yac U3roTaBIMBaeT EepBblii pabouMii, €CIIM U3BECTHO, YTO OH 3a Yac W3rOTaBIMBAET HA 3
AeTany 0OJbIIe BTOPOTO.



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuant 10

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsI.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nony4yaere onuH Oast. Ilpu BeIMONHEHNH 3a1aHKsI U3 TOTIOJHUTENIFHOW YaCTH HEOOXOAUMO MOAPOOHO OMHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIxana nepesooa 6a1106 6 ommemKu no NAMUOATbHOU cUCeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3aganmue 1. (1 6aaa). B mauke 500 mucroB Oymaru gopmara A4. 3a Hexento B opuce pacxomayercs 1200
nucToB. Kakoe HauMeHbIee KOJIMYECTBO MavyeKk OymMaru Hy)KHO KYIHTh B opuc Ha 4 Henenn?

(24’ - (3b)°
3py2
3aganue 2. (1 6amn). Haiijute 3Hauenue Boipaskenus;  (0a°6)

3aganue 3. (1 6amr). MoOunbHbIi Tenedon croun 3500 pybneit. Uepes HeKoTOpoe BpeMms IIEHY Ha 3Ty MOJIENb
cHu3min 110 2800 py6uneii. Ha ckonbko mpoieHToB Obljla CHU)KEHA 1ieHa?

3ananue 4. (1 6ana). Pogurensckuit komurer 3akymun 30 Ma3aoB AJs MMOJAPKOB JETIM Ha OKOHYAHUE
yueOHOro roja, M3 HUX 12cC KapTUHKaMU H3BECTHBIX XYJIOKHHUKOB M 18 C M300pa’keHUSIMU JKUBOTHBIX.
[Tomapku pacmpenensiroTcst ciay4dailHeIM oOpa3omM. HaiinuTe BeposITHOCTH TOTO, YTO BoBe qocTaHeTcs masi ¢
JKUBOTHBIM.

logy 3+1
3ananue 5. (1 6amn). Halinure 3HaueHne BoIpaXKeHUS :

5 7
——x=—1=.
3aganue 6. (1 6amn). Haiinure KopeHsb ypaBHeHHs: O 8

3aganmne 7. (1 6amua). Haiigure kopeHb ypaBHEHHS ¥ 2x+9=1L

1,°CA

1 x—6 100

3ananmne 8. (1 6anu). Haiinure penieHue ypaBHEHHUS: (2 20

70
a0
50

3apanmne 9. (1 6as1). Ha rpaduke nokasano u3MeHeHHEe TeMIepaTypbl
JBUraTels B IPOLECCE Pa3orpeBa JBUTATENs JETKOBOIO aBTOMOOMIIS.

Ha ocu aOcnucc OTKIaabIBacTCs BpeMs B MMHYTaX, HPOLIEIIIEE OT 4 ’/'
3allycKa JBUTATeNs, Ha OCH OpIMHAT — TEMIepaTypa IBUTaresis B 3|
rpaaycax Llenscus. Onpenenure nmo rpaduky, Ha CKOJIBKO T'pagycoB 20
HarpeeTcst IBUrateib CO BTOPOH MO MATYI0 MUHYTY pa3orpesa. 10}/
0 1234567 8 9 1005

3aganme 10. (1 6ana). Paccrosnue oT HaOrOgATENs, HAXOIAMIETOCS Ha HEOONBIION BbicOTe N KMIOMETPOB Hal

3eMiield, 10 HaAONIOJaeMOM MM JIMHHUHM TOPU30HTa BBIYHCISETCS 1O (opmyne [ = V2Rh, rjae R= 6400(KM) —
paaunyc 3emun. C Kakoi BBICOTBI TOPU30HT BUJEH Ha paccTosHAN 180 kmnomeTpoB? OTBET BBIpa3uTe B KMIIOMETpaXx.



logs (x* + 5x) = logs (x> +2).

3apanmue 11. (1 6ana). Peure ypaBHeHue

J0onoTHUTEeIbHAS YACTh.
(6-107")-(1,5-10%).
1 1

3ananue 12. (2 6anua). Haiinure 3HaueHHe BBIpaKCHUS

3ananmue 13. (2 6amna). Haiinure KopeHb ypaBHEHHS: 2X — 1 )

3ananue 14. (3 6asua). Haliqure miomans TpeyrojabHUKa, H300paKEHHOTO Ha KJIeTYaTol Oymare ¢ pasMepom
kieTku 1 cm X 1 cm. OTBeT aiiTe B KBapaTHBIX CAHTUMETpax.

3aganue 15. (3 6anaa). Haliqure miomaas 60KOBOI MOBEPXHOCTH TPEYTrOJIbHON MPU3MBI ABCA1B1Cy, ecim

B OCHOBaHMM TMPHU3MBI JIGKHT NPAMOYTroyibHBI TpeyroasHuk ABC ¢ kareramu AB=154BC=38,,
o]
yroia C1BC paBcH 30"

3aganue 16. (3 6aau1a). 3aka3 Ha 195 neraneil nepBblif pabounii BEINOIHAET HA 2 yaca ObICTpEE, YEM BTOPOH.
CKoJIbKO AeTalieil 32 4ac U3roTaBIIMBAET IIEPBBI pad0UMid, €CIIM U3BECTHO, YTO OH 32 Yac M3rOTAaBIMBACT HA 2
JeTany 00JbIle BTOPOTO



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapmuanr 11

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nony4yaere onuH Oast. Ilpu BeIMoNHEHNH 3a1aHKsI U3 JOTIOJTHUTENIBHONW YacTH HE00X0AMMO TOAPOOHO ONHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANTLHOU cucmeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanme 1. (1 6ama). Teruoxon paccuntad Ha 750 maccakupoB U 25 dieHOB KoMmaHbl. Kaxkaast criacarenbHas
IIIIOIKA MOXKET BMecTHTh 70 dyenoBek. Kakoe HanMeHbIee YHCIO LIIFOIOK JOKHO OBITH HAa TEIIOXOZE,
YTOOBI B ClIydae HEOOXOIUMOCTH B HUX MOXKHO OBLJIO pa3MECTUTh BCEX MACCAKUPOB U BCEX WICHOB KOMaHbI?

(3a%)° - (2b)’
352
3ananmne 2. (1 6amn). Haiinure 3nauenue Boipaskenns: — (04°0)

3anganme 3. (1 6ami). @nakon mamnyHs crout 160 pyoneit. Kakoe Hanbosbiee 9ucio (IaKOHOB MOYKHO
kynuth Ha 1000 pyOieii Bo BpeMs pacnpoiaxku, KOTAa CKUKa cocTaBisier 25%

3ananue 4. (1 6axa). B cnydailHOM 3KcniepiMeHTe OpOCalOT JBe UrpajbHbIe KOCTH. Haiimure BeposSTHOCTH
TOT0, 4TO B CyMME BBINAJET 8 0UKOB. Pe3ynbTaT OKpyrinTe 10 COTHIX.

log; 3+1
3aganue S. (1 0amn). HalinuTe 3HaueHne BBIpaXKEHUS )
3 3
—x=3—.
3ananue 6. (1 6a11). Haiinure KopeHb ypaBHEHHs: 5

3ananme 7. (1 6amn). Haiiure xopers ypasuerns ¥ ¥ 1 36 =13. oC)

100

( 1 ) x—6
= 32",
3ananmue 8. (1 6as). Haiinure perreHue ypaBHEHHS: 2 80 LA

70
3aganue 9. (1 6ana). Ha rpaduke nmokazaHo W3MEHEHHE TeMIIepaTyphl 0

ABUTATCIIA B IPOLECCE pa3orpeBa ABUTATCIIA JICTKOBOTO aBTomoOuisa. Ha 50
OCH a6CIII/ICC OTKJIaABIBACTCA BpEMs B MUHYTAX, MPOHICAIIICE OT 3aIlyCKa 4

JIBUTATENs, Ha OCH OpJAWHAT — TEeMIlepaTypa JBHTrateis B Tpaaycax 3g
Lenscus. Ompenenure mo rpaduKy, Ha CKOJBKO TPaayCcoB Harpeercs 20|/
JIBUTATEIb C TPEThEH 10 BOCBMYIO MUHYTY pa3orpesa. 10

0] 1 2 34 5 6 7 8 9,100 mun

3ananme 10. (1 6ana). PaccrosHue oT HabOIrOIaTElNs, HAXOJSIIETOCS Ha HEOOJBIION BbICOTE N KMJIOMETPOB Has

3emiield, 10 HaOIIO#AaeMOMl MM JIMHMM TOPHU30HTa BBIYMCISIETCS MO (opmye [ = V2Rh, rie R = 64OO(KM) —
paaunyc 3emmn. C Kakoil BBICOTBI TOPU30HT BUJEH Ha paccTOoIHNHU 196 kumomeTpoB? OTBET BEIPa3UTE B KMIIOMETPAX.



logs (x* +2x) = logs (x> +4).

3apanmue 11. (1 6ana). Pemnre ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

3anganme 12. (2 6amna). Haiinure 3HaueHue BoipakeHus 3,4 - 102+ 1,8 - 10°.
1 1

3ananue 13. (2 6amia). Haiinure xopens ypasuenus: 10x+7 o5

3ananue 14. (3 6asua). Halimure miomanb TpeyrojabHUKa, H300paKEHHOTO Ha KJIETYaTOW OyMare ¢ pasMepom
kieTku 1 cm X 1 cm. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpPaX.

3aganme 15. (3 Oasusa). Haiinure muiomans OOKOBOM MOBEPXHOCTH MPSAMOM TPEYrojabHOW IMPHU3MBI

ABCAB1C1, ecnn B ocnoBanuu MPU3MBI JIGKHUT PaBHOOCAPEHHBIN TpEyroibHUK, ocHOoBaHUEe AC KOTOpPOTO
paBHO 6, a Beicota BD — 4, nnmuna 6okoBoro pedpa paBHa 3.

3apganue 16. (3 6aana). 3aka3 Ha 192 neranu nepBblii pabouunii BeIMONMHIET Ha 4 Yaca ObIcTpee, YeM BTOPOIA.
CkoJpKO J1eTajield 3a 4ac M3roTaBIMBAET NEPBBIH pabounii, ecaM U3BECTHO, YTO OH 32 Yac M3rOTaBJIMBAcT Ha 4
neTany 00JbIe BTOpOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuant 12

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsI.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nony4yaere onuH Oast. Ilpu BeIMONHEHNH 3a1aHKsI U3 TOTIOJHUTENIFHOW YaCTH HEOOXOAUMO MOAPOOHO OMHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIxana nepesooa 6a1106 6 ommemKu no NAMUOATbHOU cUCeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanue 1. (1 6ana). OxgHoro pysioHa 000eB XBaTaeT ISl OKJIEHKH IOJOCHI OT Ioja 0 MOTOJKA IIMPUHON
1,6 M. Kakoe HauMeHbIIIee KOTMYECTBO PYJIOHOB 000€B HYKHO KYIUTH AJIsi OKJICHKU MPSIMOYTOJIbHON KOMHATBI
pazmepamu 2,3 M Ha 4,1 M?

(7a2)* - (2b)°
aa) )
3aganue 2. (1 6amn). Haiinure 3snauenue Boipaxenns: (144°0)

3anganme 3. (1 6aa). [lapukosas pyuka crout 40 pyoneit. Kakoe HanOobIee YKCIO TaKUX PYyYEK MOKHO
Oynet kynuth Ha 900 py6iieit mocne noeleHus neHs! Ha 10%?

3ananue 4. (1 6ana). B ciyuailHOM 3KCIIEpUMEHTE CHMMETPHUYHYIO MOHETY OpocaroT nBaxkibl. Haiimure
BEPOSTHOCTH TOTO, YTO OPEJ BHIMAJIET POBHO OJMH Pa3.

2+10g3 7
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS )

2
——=x=-9-.
3apanue 6. (1 6amu). Haiinure kopeHb ypaBHEHUS: 5 5

3ananue 7. (1 6ama). Haiinute kopeHs ypaBHEHUS Y 2x+51=9.

3ananmue 8. (1 6asun). Haiinute pemienue

x=5

@) ,
YPaBHEHUS: 24 N
3aganue 9. (1 6a1). Ha pucynke ToukaMu nokaszaHa CpeaHss g 20 . A : N
Temnepatypa Bo3ayxa B Coum 3a kaxapid mecdan 1920 rona. g 16 I i :
Ilo ropm3oHTanu yKa3bIBAIOTCA MECHIBl, MO BEPTHKAIM — = 12 . 3
Temnepatypa B rpaaycax Llenbcus. s HarIsigHOCTH TOYKH ;} 8 —
coefvHEHb IMHMeH. ONpelenuTe MO PHCYHKY, CKOJBKO & 4| [
MeCSIIEB W3 JIaHHOTO IMepuojia CpelHss TeMmieparypa Oblia 0

Il 2 3 4 5 6 7 & 9 10 11 12

oounsire 18 rpagycos Llenncusi.
pany H Homep mecsua
3ananme 10. (1 6ana). PaccrosHue oT HabOrOgaTENs, HAXOJSMIETOCS Ha HEOOJBIION BbicoTe N KMJIOMETPOB Hal

3emiieii, 0 HaOMIOMaeMOW WM JIMHUU TOPU30HTA BBIYUCISETCS IIO0 (bopMynel = V2Rh, rae R = 64OO(KM) —
pamuyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJICH Ha paccTOsSHUH 136 krmoMmeTpoB? OTBET BRIPA3UTE B KIIIOMETpPAX.



2 _ 2
3ananme 11. (1 6amn). Pemnre ypaBHeHHE logy (x” +x) = loge(x” +4).

JlonoJIHUTeIbHAA YaCTh.
811 . 32—2
47
L
3ananue 13. (2 6am1a). Haiimmre kopens ypasuenus: 10x+2 5

3anganme 12. (2 6am1a). Halinnre 3HaueHe BhIpaKEHHUS

3ananue 14. (3 6aua). Haliqure miomanp TpeyrojabHUKa, H300paKEHHOTO HA KJIET4aTol Oymare ¢ pa3Mepom
kieTku 1 cm X 1 cm. OTBeT aiiTe B KBapaTHBIX CAHTUMETpax.

3aganue 15. (3 6ana). Haliqure miomaas 60KOBOI MOBEPXHOCTH TPEYTrOJIbHON MPU3MBI ABCA B (, eciu
B OCHOBAaHHUU MPHU3MBI JIGKUT pPABHOOEAPEHHBIA TpeyroibHHUK, ocHoBaHue AC kotoporo pasHo 10, a
Bbicota BD — 12, nmuHa 6oxoBoro pedpa paBHa 6.

3aganue 16. (3 6ama). 3akas Ha 460 netanelt nepBblil pabouunii BHIMOIHIET Ha 3 yaca ObICTpee, 4eM BTOPOil.
CkompKo sieTaneil 3a yac U3roTaBIMBAET MEPBbIA padounii, €CJIM U3BECTHO, YTO OH 3a Yac M3rOTaBJIMBAET Ha 3
netanu 6obliie BTOporo?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
BapuanTt 13

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON M TIOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTYYCHHBIH OTBET. 3a MPaBWJILHOE BBITIOJIHEHUE JIIOOOTO 3aJaHMs M3 00s3aTEIbHON YacTH OOYYarolIuiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJ pelleHus W JaTh OTBeT. lIpaBUIIbHOE BBITIOJHEHUE 3aJaHUN JIOTIOJHUTEIBHOW YacTHU OLEHUBAaeTCs 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3ananue 1. (1 6amn). Js mokpackn 1 m° motonka Tpebyercst 240 r kpackn. Kpacka mpogaercs B GaHKax
110 2,5 k. CKOJIBKO GaHOK KPACKH HY)KHO KYITHTb Ul TOKPACKH MOTOJKA IUIOMANbI0 50 M>?

(60)"- (b)”
-
3ananue 2. (1 6amn). Haiinure 3nauenue Boipakenns: (304°0)

3ananue 3. (1 6ama). Terpans crout 40 pyoseit. Kakoe HanbOosbIliee YUCIO TAaKUX TETPAACH MOXKHO OymeT
KynuTh Ha 750 pyOneil mocie noHmkeHus 1neHsl Ha 10%?

3ananme 4. (1 6am1). B yuemnuonare mo rumHactike ydactByroT 20 cnopremenok: 8 u3 Poccun, 7 u3 CILIA,
ocraibHble — U3 Kutas. Ilopsaok, B KOTOpOM BBICTYNAIOT TMMHACTKM, ompenensercsa kpebueM. Haiigure
BEPOATHOCTH TOTO, UTO CIIOPTCMEHKA, BBICTyNAIOLIas IEpBOH, okaxeTcst u3 Kuras.

2+logs 6
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS )
4 3
—x=13—-.
3ananue 6. (1 6a11). Haiinure KopeHb ypaBHEHHs: 5

3ananue 7. (1 6a/1). Haiinute kopensb ypasaenus ¥ +21=9.

(1>\‘—4 o 1. Ch
3ananue 8. (1 6amn). Haiinure penienue ypaBHEHUS: 2 90
80
3apanue 9. (1 6a/ur). Ha rpaduke nokazaHo usMeHeHHE TEMIIEPATYPEL B+

mporiecce  pasorpeBa  JIBUTarens  JierkoBoro  aBtomoOmis.  Ha g
TOPU30HTAJILHOM OCH OTMEYEHO BpeMs B MHUHYyTaX, Mpouleamiee ¢ 50
MOMEHTa 3allycKa JBHUraTels, Ha BEpTUKAJbHOM ocu — Temmeparypa 40 P
nBurartens B rpaxycax Llenscus. Onpenennre mo rpaduKy, 10 CKOMbkEX 30| 7

rpanycoB Llenbcus aBUraTeNs Harpencs 3a mepBble 3 MUHYTH C MOMEHTAa  ° _
3aIycKa. 0 1234 56 7 8 9.10-nMun

3ananme 10. (1 6ana). Paccrosnue or HaOIrOgATENs, HAXOIAMIETOCS Ha HEOONBIION BbicOTe N KMIOMETPOB Hal

3emJiieii, 10 HaOmMomaeMod WM JIMHMM TOPH30HTA BBIYUCISAETCS TIO q)opMynel = V2Rh, rie R = 64OO(KM) —
paanyc 3emmn. C Kakoi BBICOTHI TOPU30HT BUJICH HA PACCTOSHUM YeThIpe Kutomerpa? OTBET BBIPa3nuTe B KUIIOMETpax.



log, (x* 4+ 3x) = log, (x* +6).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

3ananme 12. (2 6ama). Halinnre 3HaueHe BhIpaKEHHUS (0,01)2 10°: 472
x—6 x—6

3aganue 13. (2 6amna). Pemmte ypasuenue /X +3  5x— 1 Ecnu ypaBHenue umeer Gonee 0HOTO KOPHS, B
OTBETE 3aMUIINTE OOJBITUI U3 KOPHEH.

3aganue 14. (3 6aana). Haiiaure miomaas TpeyroyibHUKA, H300paKeHHOTO Ha KIIETYAaTON Oymare ¢ pasMepom
KieTku 1 cm X 1 cM. OTBeT gaiiTe B KBaIpaTHBIX CAHTUMETPax.

3aganue 15. (3 Oaana). Haiiqute 1uiomans OOKOBOW TMOBEPXHOCTH MPSAMOM  YETHIPEXYrOJIbHOM

IIPU3MBI ABCDAB1C1Dy, ecnn U3BECTHO, YTO B OCHOBAaHUU IPU3MBI JICKUT KBaJpaT CO CTOPOHOH 3, a
mmHa OOKOBOTO pedpa paBHA AJTMHE TUATOHAIH OCHOBAHMS.

3aganue 16. (3 6a/u1a). 3aka3 Ha 216 neraneil nepBolif pabounii BHIOTHSAET HA 6 4acOB OBICTpEe, YeEM BTOPOI.
CkoJbKO JieTaseit 3a yac M3roTaBIMBaET MEPBBIA pabOUYNi, €CJIM U3BECTHO, UTO OH 3a Yac M3TOTaBIMBACT Ha 6
JeTanei 00JbIle BTOPOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapmuanr 14

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BEIMONHEHWM 3aMaHUil 00s3aTENBLHOM YaCcTH TPeOyeTCsl MPEACTaBUTh XOJA PEUICHUS W YKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl pelIeHUs W JaTh OTBET. lIpaBMIIBHOE BBIMIOJHEHHWE 3aJaHUW JONOJIHHUTEIBHOW YacTH OIIEHUBAaeTCs 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 nOJAy4eHUss OmmemKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3ananme 1. (1 6amu). [{is pemonTta KkBapTuphl Tpedyercs 63 pynona 060eB. CKOJIBKO Mauek 000HHOT0 Kiiest
HY)KHO KYIIUTh, €CJIM OJIHA ITaYKa KJIes pacCuuTaHa Ha 6 PyJIOHOB?

(4a2)” - (b)”
-
3ananue 2. (1 6amn). Haiinure 3nauenue Boipaskenns: (204°0)

3apnanme 3. (1 6amn). MarasuH 3aKynaeT LBETOYHbBIC TOPIIKU 1O OonToBOW meHe 120 pyOneil 3a mMTyKy H

npojaer ¢ HaueHkoi 20%. Kakoe HamOosnbliiee YMCIIO TaKMX TOPIIKOB MOXHO KYIHTh B 3TOM Mara3vHe Ha
1000 pyGuneit?

3ananue 4. (1 6amn). B cpennem u3 1000 cagoBbIX HACOCOB, MOCTYIHBIIMX B MPOJAXy, 5 TMOATEKAOT.
HaiinuTte BepoSTHOCTB TOTO, YTO OMH CIIy4aifHO BEIOPAHHBIN JJI1 KOHTPOJISE HACOC HE MOJITEeKaeT.

3+logs 6
3ananme 5. (1 6a/1). HaiinnTe 3HaYeHHE BRIPAKSHUS )
8 1
—x=15-.
3ananue 6. (1 6a11). Haiinure KopeHs ypaBHeHus: 9 9

3apanme 7. (1 6aau). Haiigure kopeHb ypaBHEHUS ¥ 7x+37=10.

Oh
= 16%.
3ananme 8. (1 6as). Haiinure perrenue ypaBHEHHS: 2

Baganue 9. (1 6amn). Ha rpaduke mokazaHa 3aBHCHMOCTB HMA
KPYTSIIEr0O MOMEHTa aBTOMOOWJIBHOTO JBHraTelss OT 4YHcia 140 .
000poTOB B MHUHYTY. Ha TOpH3OHTAIBHON OCH OTMEYEHO YHCIO 120
060pPOTOB B MUHYTY, Ha BEPTUKAJIBHON OcH — KpyTsmuii Moment ' "
B H - M. UT0OBI aBTOMOOUIIH HaYall ABMKEHUE, KPYTSIIUNA MOMEHT 23
nosokeH ObiTh He MeHee 20 H - M. Onpenenure no rpaduky, Kakoro 4o
HAMMEHBIIETO YHCIa 000POTOB JBHTaTeNIs B MHHYTY JHOCTaTOYHO, 20[

9TOOBI aBTOMOOWIIb Havyall ABMKCHHUE. 0] 1000 2000 3000 4000 5000 6000 T

3ananme 10. (1 6ania). PaccrosHue oT HabOrOgaTeNs, HAXOJSIIETOCS Ha HEOOJBIION BbIcOTe N KMJIOMETPOB Hal

3emiieii, 10 HaONOJaeMOW WM JIMHUM TOPH30HTa BBIYUCISAETCS MO (opmyle = 2Rh» rIe R= 6400(KM) —
pamuyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJIEH Ha paccTosiHuU 4,8 kunmomeTpa? OTBET BhIpa3uTe B KUJIOMETPax.



logg (x* +2x) = logg (x> +11).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

3anganme 12. (2 6amna). Haiinure 3HaueHue Boipakenus 7,9 - 102+4,5-10*
x+8 x+8

3aganue 13. (2 6amna). Pemnre ypasuenune 6x—35  4x—11 Ecnu ypaBHeHue umeeT 6ojiee OJHOTO KOPHSI, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3ananue 14. (3 6asua). Haliqure miomans TpeyroiabHUKa, H300paKEHHOTO Ha KJIETYaTOl Oymare ¢ pasMepom
kieTku 1 cm X 1 cm. OTBeT aiiTe B KBapaTHBIX CAHTUMETpax.

3aganue 15. (3 6asna). Haiigute miomans OOKOBOM MOBEPXHOCTU MPSAMOM YETHIPEXYTOIbHON MPU3MBI

ABCDAB1C1D\, ecin U3BECTHO, YTO B OCHOBAaHUU IPHU3MBbI JIEKUT KBaJpaT CO CTOPOHOM 2, a JUIMHA
00KOBOT0 pedpa MPU3MBI PaBHA [TOJIOBUHE JUArOHATIH OCHOBAHMUSL.

3aganue 16. (3 6aia). 3aka3 Ha 182 neranu nepBblil pabounii BeIONHSAET Ha 1 yac OpicTpee, 4eM BTOPOHU.
CkombKo JieTaneii 3a yac U3roTaB/IMBaeT NEepBbId pabounii, €Ciii U3BECTHO, YTO OH 3a Yac U3roTaBIMBAET Ha |
JeTalnb 00JbIle BTOPOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 15

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHMsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nojy4yaere onuH Oast. Ilpu BeIMoNHEHNH 3a1aHUs U3 JTOTIOJTHUTENIBHONW YacTH He00X0AUMMO OAPOOHO OMHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIxana nepesooa 6a1106 6 ommemKu o NAMUOALILHOU cUcCmeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAA YACTh

3apanme 1. (1 6amu). Jluaronaas SKpaHa TelieBU30pa paBHa 64 mioiiMam. BbeipasuTe AuaroHaib dKpaHa B
CaHTUMETpaxX, €CIIM B OJTHOM Jroiime 2,54 cM. Pe3ynbTar OKpyrmTe 10 1EJIOT0 YUCia CAHTUMETPOB.

(3¢%)°- (5b)”
-
3ananue 2. (1 6amn). Haiinure 3nauenue Boipakenns: (15¢°0)

3ananue 3. (1 6ama). OnroBas 1eHa yuebuuka 170 pyoneit. Posuuunas 1iena Ha 20% Bbime ontoBoit. Kakoe
HauOOJIbIIIEE YUCIIO TAKKX YU€OHUKOB MOKHO KYIUTh 10 po3HU4YHOM 11eHe Ha 7000 pyOeit?

3ananmne 4. (1 6amn). Pabpuka BeimyckaeT cyMkd. B cpemHem Ha 100 Ka4eCTBEHHBIX CYMOK HPUXOMTCS
BOCEMb CYMOK CO CKpBITBIMH jAedexTamu. HaliiuTe BepOSTHOCTh TOrO, YTO KYIUIEHHAsh CyMKa OKa)eTcs
KAaueCTBEHHOW. Pe3ysbTaT OKpyIiauTe 10 COTHIX.

1+log; 3
3ananme 5. (1 6ay1). Haiinure 3HaueHHE BBIpaKCHUSI )
4 4
—x=4—.
3ananue 6. (1 6a11). Haiinure Kopens ypaBHeHus: 9 9

3ananue 7. (1 6ama). Haiture KopeHb ypaBHEHHUS ¥ 17-2x=3.

97—x — g1 90

3ananme 8. (1 6an). Pemmre ypaBHeHne : % LN
70 4

3aganme 9. (1 O0amn). Ha rpaduke moka3aHo H3MEHEHUE TEMIIEpaTypbl B ¢

npolecce pa3orpeBa JABUraTelss JErkoBoro aBTromMooOuis. Ha ropusoHTanbHOM :2

OCH OTMEYCHO BpeMsI B MUHYTaX, IIPOLIE/IIee C MOMECHTA 3allyCKa ABHTAaTels, 30|

1,°CJ

Ha BEPTHKAIBHOW OCH — TemIeparypa aBuratens B rpagycax lLemscust.
Omnpenenute 1o TpaduKy, Yepe3 Kakoe HaMMEHBIIee KOJMIeCTBO MUHYT TIOCIIe o
3aIycKa ABUTaTeNs TeMiieparypa asurarens oyaet pasHa 40 C°. 0 12345678 900mm

3apanue 10. (1 6ama). Paccrosuue oT HaOmIOmaTENs, HAXOISIIETOCS Ha HEOONBINON BBICOTE h KMIOMETPOB Ha

3eMiield, 10 HaAONIOJaeMOM WM JIMHHUH TOPU30HTa BBIYHCISETCS 1O (popmyne [ = V2Rh, rie R = 6400(KM) —
pamuyc 3emnu. C Kakoi BBICOTHI TOPU30HT BUJIEH Ha paccTosiHuU 6,4 kunomeTpa? OTBET BbIpa3uTe B KUJIOMETPax.

logs (x* +x) = logs (x* +3).

3aganue 11. (1 6aau). Pemure ypaBHeHHE



JIOMOJTHHUTEJILHAA YACTh.

3aganue 12. (2 6a11a). Haiiure 3HaueHue Boipaxenus 4 - 10> +8-102+5- 10
x+5 x+5

3ananue 13. (2 6ania). Pemmte ypaBHenue 7x+ 11 6x+ 1 Ecnu ypaBHeHue uMeeT 6ojiee OJHOTO KOPHS, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3apanue 11. (1 6amn). 3aganme 14. (3 O6asua). Haiinmure muomanps TpEeyrojbHHKA, HW300paKEeHHOTO Ha
KJIeT4aToi Oymare ¢ pazmepom kieTku 1 cm X 1 cMm. OTBeT naiiTe B KBapaTHBIX CAHTUMETPAX.

3aganue 15. (3 Oaana). Hailinute 1uomans OOKOBOM IOBEPXHOCTH TNPAMON  YETHIPEXYTOJILHON

MIPU3MBI ABCDAB1C1D1, ecnu U3BECTHO, UTO B OCHOBAHUH MPU3MBI JISKUT IPSIMOYTOJIbHUK mutomann 60 ¢
JMaroHalplo, paBHoi 13, a niuHa 60koBOTrO pedpa npu3Mbl paBHa 4.

3aganue 16. (3 6aaua). 3aka3 Ha 280 neraneil nepBblil paboumii BHIIOIHAET HA 6 YacOB ObICTPEE, YEM BTOPOM.
CKoJIBKO AeTalieil 32 4ac U3roTaBIIMBAET IIEPBBI pad0UMid, €CIIM U3BECTHO, YTO OH 32 Yac M3rOTaBIMBACT Ha O
neraneit 0osbiie BToporo?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuant 16

DK3aMeHaIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeILHOM M TOTIOJTHUTEILHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTYYCHHBIH OTBET. 3a NMPaBHIILHOE BBHIMOIHEHUE JIFOOOTO 3alaHusi M3 00s3aTEIbHON YacTH O0YyYaroIuiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3ananmue 1. (1 6ami). bojapHOMY HpOMKCaHO JIEKAPCTBO, KOTOPOE HYXKHO THTH 110 0,5 T 3 pa3a B IcHb B TCUCHHUE
21 gus. B ogno#t ymakoBke 10 Tabnerox sekapctBa mo 0,5 r. Kakoro HauMmeHbIIEro KOJIMYECTBA YMaKOBOK
XBaTUT Ha BECh KypC JeUeHuUs?

(5a%)° - (4b)”
.
3aganue 2. (1 6amn). Haiinure 3snauenue Boipaxenns:  (204°0)

3anganne 3. (1 6amn). XKenesnomopoxuelii OueT it B3pociaoro ctout 720 pydseit. CtouMocTh Ouiera s
mIKoNbHUKa cocTaBisgeT 50% OoT croumocTu Ounera A B3pociaoro. I'pymma cocTouT u3 15 MKOTPHUKOB U 2
B3pocibiX. CKOJIBKO pyOJiel CTOST OUIIETHI Ha BCIO TPyNITy?

3ananmne 4. (1 6amn). B cOpeBHOBaHUSIX MO TOJNKAHHIO S/Ipa Y4acTBYIOT 4 croprcmeHa u3 DUHISHAWH, 7
cnoptcMeHoB u3 [lanuu, 9 cnoprcmenos u3 IIBenuu u 5 — u3 Hopseruu. Ilopsaok, B KOTOpOM BBICTYIAIOT
CIIOPTCMEHBI, ompezensercsa xpedbuem. Haiiaure BeposSTHOCTH TOTO, YTO CIOPTCMEH, KOTODPBIM BBHICTYNAeT
nocJieTHUM, okaxkeTcs 3 [1IBenun.

5 I+logs 2
3ananue 5. (1 6amn). Halinure 3HaueHue BeIpaXKeHUS :

3 3
-x=3=.
3aganue 6. (1 6am1). Haiiure KopeHs ypaBHeHns: / 7

V14 —5x=3.

96+x — 812)&,‘-

3aganue 7. (1 6amn). Halinure KopeHb ypaBHEHHUS

3ananmue 8. (1 6ai). Pemure ypaBHeHUe

3aganue 9. (1 6a/u1). Ha rpaduke uzobpaxkeHa 3aBUCUMOCTh KPYTSAIIETO
MOMEHTa aBTOMOOMJILHOTO JIBUTATENsl OT YMCIAa €ro 00OpOTOB B MUHYTY.
Ha ocu abcuucc oTkmagpiBaeTcs 4MCiIO 000poTOB B MHHYTY. Ha ocum
opamHat — Kpyramuid mMomeHT B Hwm. Kakoe Hammenbmee uymcino
000OpOTOB B MUHYTY JIOJKEH MOAJEPKUBATH BOJUTEINb, YUTOOBI KPYTAIIHI oo
MOMEHT ObLI He MeHbIne 100H.M? o [ ree [2ope [ w00 [ sopo | sopo |7

3ananme 10. (1 6ana). PaccrosHue oT HabOrOgaTENs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Hal

3eMiield, 10 HaOIIOAaeMOMl MM JIMHMM TOPHU30HTa BBIYMCISIETCS MO (opmye [ = V2Rh, rie R = 64OO(KM) —
paanyc 3emmn. C Kakoi BBICOTHI TOPU30HT BUCH HA PACCTOSHUN BOCEMb KUIOMETPOB? OTBET BRIPA3UTE B KHIOMETPAX.



logs (x* +x) = logs (x* +2).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

3aganme 12. (2 6ama). Haiinnre 3HaueHue BhIpakeHus 4 - 7?+6- 7%

x—38 x—38
3aganue 13. (2 6amna). Pemmre ypaBuenue /X —2  6x—7 Eciu ypaBHeHue umeer 0ojiee OIHOIO KOPHS, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3ananue 14. (3 6aua). Haliqure momanp TpeyrojabHUKa, H300paKEHHOTO HA KJIET4aTol Oymare ¢ pazMepom
kieTku 1 cm X 1 cm. OTBeT aiiTe B KBapaTHBIX CAHTUMETpax.

3aganue 15. (3 Oasusa). Haiigute muomans OOKOBOM MOBEPXHOCTU MPSAMOM YETHIPEXYTOJbHOM MPU3MBI

ABCDA1B1C1D1, ecnu ussectno, 4T0 B OCHOBaHUH MPU3MBIL JICKUT MPSIMOYTOJIBHUK Iuiomann 48 c
JIraroHabto, paBHoi 10, a ymrmHA 60KOBOTO pedpa MPU3MEI paBHA 2.

3aganue 16. (3 6a/1a). 3aka3 Ha 252 geranu nepBblii paboumii BHIONHAET Ha 4 yaca ObicTpee, 4eM BTOPOH.
CkoubKoO JieTaseit 3a yac M3roTaBIMBaET MEPBBIA pabOUYUi, €CJIM U3BECTHO, UTO OH 3a Yac M3roTaBiIuBacT Ha 4
netanu 6osbliie BTOporo?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
Bapuanr 17

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YacTh COMCPIKUT 3aJaHUSI MUHUMAIILHOTO 0053aTeNIbHOTO YPOBHS, JOMOIHUTEIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTYYCHHBIH OTBET. 3a NMPaBHIILHOE BBIMIOJHEHUE JIIOOOT0 33aJaHHs M3 00s3aTEeIbHONW 4YacTh OOydaroIIuucs
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, osy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanue 1. (1 6amn). B nome, B koTopom xuBeT Marta, 9 sTtaxeil 1 HECKOJIbKO Mmoabe3aoB. Ha kaxaom
sTaxke HaxoauTcs 1o 4 kBaptupel. Mama sxuBeT B kBapTupe Ne 130. B kakoMm noabesze xuet Mariua?

(7a2)* - (3b)
LR
3ananue 2. (1 6amn). Haiinure 3nauenue Boipakenns: (21a°0)

ananue 3. (1 6amn). I{eHa Ha dIeKTPUYCCKHUI YallHUK ObLTa TMOBBIIEHa HA 16% u coctaBuia 3480 pyoOiieii.
CxoJibko pyOJiel CTOMII YaHUK J10 TIOBBIIICHUS 1IEHBI?

3ananme 4. (1 6ama). Hayunas kordepeHuus mpoBoautcs B 5 nHell. Beero 3amianupoBaHo 75 HOKIaa0B —
nepBble TpU JHA MO 17 JOKIAA0B, OCTalbHBIE paclpeesieHbl TOPOBHY MEXIY YETBEPTHIM M IMATHIM JHSIMH.
[Topsimok okiazoB onpezensercs xepedbEBkoil. KakoBa BeposTHOCTB, YTO JOKIaa npodeccopa M. okaxercs
3alJIaHUPOBAaHHBIM Ha MOCJIEIHUN JeHb KOH(pepeHIun?

1+log, 7
3ananue 5. (1 6amn). Halinure 3HaueHne BoIpaXKeHUS :

2 1
—x=1=.
3aganue 6. (1 6am1). Haiiure KopeHs ypaBHeHHs: 3 3

vVx+15=2.

96+3x —8 1x'

3aganue 7. (1 6amn). Halinure KopeHb ypaBHEHHUS

3ananme 8. (1 6am). Pemnre ypaBHeHHE

3aganme 9. (1 6ann). Ha rpaduke mnokasaH mporecc pa3orpeBa Hwa
JBUTATENST JIETKOBOTO aBTOMOOWJIS TIPH TEMIIEpAType OKPYXKAIOMIETO 49
Bozayxa 10°C.Ha ocu abcuuicc OTKJIAmbIBaeTCs BpeMsi B MUHYTax, 120
npolesee OT 3amycka JBMTaTess, HA OCH OpAMHAT — TeMIeparypa ]:g
nsuratenss B rpagycax Llembcus. Korga temmeparypa JOCTHTAaeT g
OTIPENIENIEHHOTO 3HAYCHUs, BKIIOYACTCS BEHTHIIATOP, OXJIKIAFOIIUN 40
JBUraTeb, M TEMIlEpaTypa HauMHAaeT NOHIKaThcsa. Ompenenute 1o |
rpaduKy, CKOJILKO MHHYT IIPONLIO OT MOMEHTA 3allyCKa JBHrarenst jgo U1 1000 20000 3000 4000 5000 6000 o6/

BKJIIOYCHUA BeHTI/IJBITopa?

3ananme 10. (1 6ania). PaccrosHue OT HabroaTeNs, HAXOMSAIIErOCs Ha HEOOJBIION BBICOTehKI/IJ'IOMeTPOB Hax

3emi€il, 10 HaOMOJaeMOW MM JIMHUM TOPH30HTA BBIYUCIISACTCS II0 Q)opMynel =V 2Rh, , TIe R = 6400 KM —
pamuyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJIEH Ha paccTosHUH 32 kuioMerpa? OTBET BBIPA3UTE B KIIIOMETpPaX.



logs (x* +x) = logs (x* + 8).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

4 10
. I
3ananme 12. (2 6ama). Haiinnre 3HaueHe BhIpaKEHUS 2
x—1  x—1
3ananme 13. (2 6amaa). Pemure ypasuenue 4x+3  2x—1 Eciu ypaBHeHHMe MMeeT 0ojiee OJHOIO KOpHs, B

OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3ananue 14. (3 6aua). Haliqure momanp TpeyrojabHUKa, H300paKEHHOTO HA KJIET4aTol Oymare ¢ pazMepom
kieTku 1 cm X 1 cm. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpPaX.

3aganme 15. (3 Oamna). Haiigure mniomaas OOKOBOM IOBEPXHOCTH MPABUIBHOM YETHIPEXYrOJIbHOM
nupamuasl PABCD (P — Bepiunna), eciiu AB =24, PC = 13.

3aganue 16. (3 6ama). 3akas Ha 320 geraneil nepBolif pabounii BEIIOTHSAET HA 4 yaca ObICTpee, YeM BTOPOH.
CkoJbKO JieTaseit 3a yac M3roTaBIMBaET MEPBBIA pabOUYNid, €CJIM U3BECTHO, UTO OH 3a Yac M3TOTaBIMBaECT Ha 4
netanu 0obliie BTOporo?



JK3aMeHAIMOHHOE 3a/IaHNE M0 MaTeMAaTHKe.
Bapuant 18

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BEIMONHEHWM 3aMaHUi 00s3aTENBPHON YacTU TpeOyeTcs MPEACTaBUTh XOJ PEUICHHS W yKas3arTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl pelIeHus W 1aTh OTBeT. l[IpaBUIIBHOE BBITIOJHEHUE 3aJaHUN JIOTIOJHUTEIBHOW YacTH OLCHUBAaeTCs 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3ananue 1. (1 6a/ma). B nome, B koTopom xuBet [lets, onun moabe3n. Ha kaxaom staxe HaXoauTes 1o 6
kBaptup. Ilers xxuBer B kBapTupe Ne 50. Ha kakom staxke xuBet [lets?

(3a%) - (7b)
wa) U0
3aganue 2. (1 6amr). Haiinure sHaueHue Bopaxenns: (21a°h)

3ananme 3. (1 6amn). Oyrbonka cromna 800 pydieit. [Tocne cHUKEHHUS LCHBI OHA cTana cTouTh 680 pyoIIei.
Ha ckonpko mporieHToB ObLTa CHIKEHA 1IeHa Ha PyTOoKY?

3aganue 4. (1 6am1). Konkypc ncnosnHurenei npopogurcs B 5 queil. Beero 3agBiieno 80 BBICTYIUIEHMH — 110
OJIHOMY OT KaX/I0l cTpaHbl. B mepBblii JeHb 8 BBICTYIJICHHUI, OCTaJbHbBIE PACIpeeIeHbl MOPOBHY MEXIY
octaBmIUMuUCS JHAMH. [lopsaok BeICTymIeHHH ormpenensercs: >kepeObEBkoil. KakoBa BepoATHOCTb, UTO
BBICTYIUIEHHE IIpesicTaBuTens Poccuu coctoutes B TpeTuii IeHb KOHKypca?

3aganue 5. (1 6a). Halizure 3HaUeHUE BHIPAXKEHHS logg80 —logg 1,25
8 4
—x=4—.

3anganmue 6. (1 6amn). Haiinure kopeHb ypapHeHns: 9 9

3aganue 7. (1 6amn). Haliqute kopeHb ypaBHeHHS V 13 —x=3.
14+3x _ 4*

3ananue 8. (1 6ama). Pemmre ypaBHeHHE :
3apanume 9. (1 Oama). Ha rpaduxe mokazaHa 3aBUCHMOCTb HwmA
KpPYTSIIEr0O MOMEHTa aBTOMOOMJIBHOIO JIBUTATENsl OT YHUCIA 140
o0opoToB B MUHYTY. Ha TOpuM30OHTambHON OCH OTMEUEHO YHCIO 120 T T T TN
060pPOTOB B MUHYTY, Ha BEPTUKAILHOM OCH — KPYTAIIUA MOMEHT B ™
H- M. Omnpepenute mno rpaduky, Kakoe HaWMEHbLIEe YHCIIO zg
00OpOTOB B MHUHYTY JIOJDKEH MOAJEPKHUBATh BOAMTENb, YTOOBI 4
KpyTA1ui MOMeHT O0bu1 He MeHbIe 100 H - m. 20

0 1000 2000 3000 4000 5000 6000-- o6/

3ananme 10. (1 6ama). PaccrosHue oT HabmrOgaTeNs, HAXOISIIErOCs Ha HEOOJBIION BI:ICOTehKI/IJ'IOMeTPOB Hax

3eMiI€H, A0 HaAOIIONAaeMOH MM JIMHUM TOPH30HTA BBIYMCIAETCS IO @opMynel = V2Rh, , TIe R=6400 ¢y —
paanyc 3emnn. C Kakoi BBICOTHI TOPU30HT BUCH Ha pacCTOAHUU 48 KmtomMeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.



logg (x* +x) = logg (x* — 2).

3apanmue 11. (1 6ana). Peure ypaBHeHue
J0onoTHUTEeIbHAS YACTh.
26
. 24 .2-1
3anganme 12. (2 6am1a). Halinnre 3HaueHe BhIpaKEHUS
x—5 x—=35

3ananue 13. (2 6anma). Pemnre ypapnenne 2x—7  x—8 Ecnu ypaBHeHHe UMeeT 6oJiee 0JIHOTO KOPHS, B
OTBETE 3aMUIINTE OOJBITUHN U3 KOPHEH.

3aganue 14. (3 6ayna). [Inam MecTHOCTH pa3dut Ha kieTku. Kaxknas kierka o0o3HadaeT kBaapaTr Im X Im.
Haiinure momanas ydyactka, BeIICJICHHOTO Ha tuiane. OTBET JaiiTe B KBAJAPATHBIX METPaXx.

3aganue 15. (3 6auana). Haiigure miomans O0KOBOM MOBEPXHOCTU NMPABUIBLHON YETHIPEXYTOJILHON MUPaMU/IbI
PABCD (P — Bepuiuna), eciiu BC =16,PD = 10.

3aganue 16. (3 6asa). 3aka3 Ha 320 neranei nepBblil paboumii BEIONHSAET Ha 4 yaca ObIcTpee, YeM BTOPOI.
CKonbKO JeTaliell 3a yac M3rOTaBIIMBACT MEPBBIM PabOUnid, €CTM U3BECTHO, YTO OH 3a 4ac M3rOTaBIIMBAcT Ha 4
netanu 0osbliie BTOporo?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
BapuanTt 19

DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BEIMOTHEHWM 3aMaHU 00s3aTENBHOM YacTH TpPeOyeTcsl MPEICTaBUTh XOJ PEIICHHS M yKasaTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
nojy4yaere onuH Oast. Ilpu BeIMosHEHNH 3a1aHUsI U3 JTOTIOJTHUTENIBHONW YacTH HE00X0AMMO MOAPOOHO ONHCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 ommemKu RO NAMUDANILHOU cUCmeMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanmue 1. (1 6amu). Kaxaprit nens Bo BpeMst KoHpepeHnuu pacxoayercs 70 maketnkoB dasi. Kondepenus
anutest 6 nHeil. Yait nponaercs B maukax 1o 50 nakeTukoB. CKOJIBKO MMaYeK HY)KHO KYIHUTh Ha BCE JTHU
KoH(pepeHHn?

(VI3 +VT)’
3ananue 2. (1 6au1). Hailaure 3nauenue eipakenus; 01 VOl

3apanme 3. (1 6amn). B ropone N sxuser 200 000 sxureneii. Cpean Hux 15% nereit u moapoctkoB. Cpemau
B3poCIHbIX xutene 45% He paboTaer (MEHCHOHEPHI, CTYACHTHI, JOMOXO3WKH M T.M.). CKOJIBKO B3pPOCIBIX
XKuTenen paboraer?

3ananue 4. (1 6ann). Ha cemunap npuexamu 3 yduenbix u3 Hopserun, 3 u3 Poccun u 4 u3 Vcnanum.
[Mopsimok noknanoB omnpezensercs xepeObEBkoi. Haliure BEpOATHOCTh TOTO, YTO BOCEMBIM OK)KETCS JIOKJIAT
ydeHoro u3 Poccun.

3ananue 5. (1 6an). Haiiaute snauenme soipaxerns 1082112 —10g,7.

4 3
=x="7=.
3ananue 6. (1 6a/1). Haiiure kopens ypasnenus: / 7
3aganue 7. (1 6amn). Pemute ypaBHenue 19+5x=12.
22—1x — 42){,‘

3ananue 8. (1 6ama). Pemmre ypaBHeHHE

3aganue 9. (1 6aa). Ha rpaduke moka3zaHa 3aBHCUMOCTh KPyTAIIEro
MOMEHTa aBTOMOOMJIBHOIO JBUTATENsl OT YMCiIa 0OOPOTOB B MUHYTY. }Zg
Ha ropu3oHTanbHON OCH OTMEYEHO YMCIO OOOPOTOB B MUHYTY, Ha |29
BEPTUKAIbHOM OCH —  KpyTamuid wMomMeHT B H-m. Urobsr 100
aBTOMOOWIIb Hayall JBIKEHUE, KPYTSAIIUA MOMEHT JTOJIKEH OBITh He zg
menee 20H - M. Onpenemure no rpadyky, Kakoro HaMMEHBINETO
yuciaa O0OOpPOTOB JBUraTellss B MHHYTY JOCTaTOYHO, YTOOBI 20

ABTOMOOMITb HAYAJT IBHIKEHHE. 0l 1000 2000

3000 4000 5000 600006/ Mun

3ananme 10. (1 6ania). PaccrosHue oT HabOrOgaTENs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Hal

3emi€il, MO0 HAOMIOJAaeMON WM JIMHAM TOPHU30HTA BBIYHCISETCS I10 q)opMynel = V2Rh, rie R = 6400 kM
pamuyc 3emin. C Kakoi BRICOTHI TOPU30HT BHJIEH Ha paccTosHUHN 144 kuinomeTpoB? OTBET BRIPA3UTE B KIIOMETPAX.



logg (x* +4x) = logg (x> +7).

3apanmue 11. (1 6ana). Peure ypaBHeHue

JIOMOJTHHUTEJILHAA YACThD.

3 2 1
3ananme 12. (2 6ama). Halinnre 3HaueHe BhIpaKEHHUS 4-10°+5-107+6-10".
x+1 x+1

3ananme 13. (2 6aana). Pemure ypasHenne 5x+2  4x—35 Ecnu ypaBHeHHE MMeeT Gojiee OJHOTO KOpHS, B
OTBETE 3alUIINTE OOJBITUH U3 KOPHEH.

3aganue 14. (3 6ana). Haiiaure miomaas TpeyroyibHUKA, H300paKeHHOTO Ha KIIETYaTON Oymare ¢ pasMepom
KieTku 1 cm X 1 cM. OTBeT gaiiTe B KBaIpaTHBIX CAHTUMETpPaX.

3aganue 15. (3 6auana). Haiinure miomaas 60KOBOM MOBEPXHOCTH NMPABUIBLHON YETHIPEXYTOIbHON MUPAMUIbI
PABCD (P — Bepiuuna), eciu AD =48, gpicora MTAPaMUIBI PH =1.

3aganue 16. (3 6aiua). 3akas Ha 198 neraneil nepBelif pabounii BHINOTHSET HA 7 4acOB OBICTpEe, YeM BTOPOI.
CkoJbKo JieTaseit 3a yac M3roTaBIMBaET MEPBbIA pabOYNH, €CIIM U3BECTHO, YTO OH 32 Yac M3TOTaBIMBACT HA 7
JeTanei 0oJbIine BTOPOro?



JK3aMeHAIMOHHOE 3a/IaHKe 110 MATeMATHKe.
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DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YacTh CONEPIKUT 3aaHUSI MUHUMAILHOTO 0053aTeILHOTO YPOBHS, JOTIOJTHUTEIbHAS 9acTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiyyaere onuH Oast. [lpu BeIMOIHEHUH 3a1aHUs U3 JOTOJIHUTEIBHOW YacTH HEO0X0AUMO MOAPOOHO OMKUCATh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIe 32 BCE BBINIOJIHEHHBIC 33/I1aHUS, CYMMHUPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3aganue 1. (1 6am1). B 00meKUTHI HHCTUTYTA B KAXI0H KOMHATE MOYKHO TIOCEJIMTh YeThIpeX denoBek. Kakoe
HAMMEHBIIIEE KOJIMYECTBO KOMHAT HEOOXOAUMO ISl TIOCEJICHUS 83 MHOTOPOHHUX CTYICHTOB?

V10- V16
3aganue 2. (1 0amn). HaliquTe 3HaueHNE BBIpaXKCHMUS V5

3ananue 3. (1 6amn). Kinuent B3sut B 6anke kpeaut 12 000 py6aeii Ha rog mox 16%. OH JO/DKEH moramarh
KpPEJIUT, BHOCSI B 0aHK €KEMECSYHO OJIMHAKOBYIO CYMMY JIEHET, C TEM YTOOBI Yepe3 roJi BHIIIATUTH BCIO CYMMY,
B3ATYIO B KPEJUT, BMecTe C nporeHTaMu. CKOJIbKO pyOsiei OH T0KEeH BHOCUTD B OaHK exXeMecsqHO?

3ananue 4. (1 6amua). [lepen HagaioM nepBoro Typa 4eMmnuoHaTa 1Mo 0aJMUHTOHY YYaCTHHKOB pa30MBAIOT Ha
UTPOBBIE TMapbl CIydailHBIM 00pa3oM C TMOMOIIbIO kpebus. Bcero B uemmuoHaTe y4yacTBYeT
26 0aAMUHTOHUCTOB, cpeau KoTopbix 10 cmoprcmeHoB u3 Poccun, B ToM uucine Pycnan Opinos. Haiigure
BEPOSATHOCTh TOTrO, YTO B mepBoM Type Pycrnan OpnoB Oyzaer urpaTh ¢ KakMM-THOO OaJMHUHTOHMCTOM M3
Poccun.

3aganue 5. (1 6asmr). Haiinure 3HaueHUe BHIpAKEHHS logs150 — logs6.
8 2
—x=18-.

3ananue 6. (1 6am1). Haiinure KopeHs ypaBHeHnus: 9 3

3ananue 7. (1 6aan). . Haiinure kopeHb ypasHeHust ¥ 6x+4 = 2.
73—2X — 492x

3ananmne 8. (1 6amu). Pemnre ypaBHeHHE

3apanme 9. (1 6asur). Ha rpaduke mokazana 3aBUCHMOCTb KpyTsiero HMA
140

MOMEHTa aBTOMOOUIILHOTO JIBUTATENsd OT 4Kcia 000OpOTOB B MUHYTY.

120 ——
Ha ropuzonTasibHOM OCH OTMEYEHO YHUCIO 0OOpPOTOB B MMHYTY, Ha 100 /

BEPTUKAJIBHOM ocu — KpyTsamuid MomeHT B H - m. Onpenenure mo #¢

rpaguKy, Kakoe HalMEHbIIee YHCIO0 OOOPOTOB B MMHYTY JOJIKEH :g

MOJIIEP>)KUBATh BOJUTENb, YTOOBI KPYTALIM MOMEHT ObLT HE MEHbBILE 20 A

100H - m. 0] 1000 2000 3000 4000 5000 6000 of/ams

3ananme 10. (1 6ania). PaccrosHue oT HabOrOgaTENs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Hal

3emi€il, MO0 HAOMIOJAaeMON WM JIMHAM TOPHU30HTA BBIYHCISETCS I10 q)opMynel = V2Rh, rie R = 6400 kM
pamuyc 3emin. C Kakoi BRICOTHI TOPU30HT BHIIEH Ha paccTosHUU 160 kunomeTpoB? OTBET BRIPA3UTE B KIJIOMETPAX.



log, (& +4x) = logy (x* + 11).

3apanmue 11. (1 6ana). Peure ypaBHeHue

J0onoTHUTEeIbHAS YACTh.
26. 2—_2.
3anganme 12. (2 6am1a). Halinnre 3HaueHe BhIpaKEHUS 22
x+2  x+2
3aganne 13. (2 6am1a). Pemnte ypaBuenne 4x+9  x— 12" Eciu ypaBHEHHe HMeeT 6ojee OXHOTO KOPHS, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3ananue 14. (3 6aua). Haliqure mmomanp TpeyrojabHUKa, H300paKEHHOTO HA KJIeT4aTol Oymare ¢ pazMepom
kieTku 1 cm X 1 cm. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpPaX.

A

3aganue 15. (3 6auana). Haiigure miiomaas 60KOBON MOBEPXHOCTHU MPAaBUIBLHON YETHIPEXYTOIbHON MUPAMUIbI
PABCD (P — Bepiuuna), eciu CD = 6, gpicora mupamupet PH = 4.

3aganue 16. (3 6aiua). 3akas Ha 126 neraneil nepBblil pabounii BHIIOTHSET HA 5 4acOB ObICTpee, YeM BTOPOI.
CkoJIbKO JieTajeit 3a yac M3roTaBIMBaET MEPBBIA pabOUYUi, €CJIM U3BECTHO, YTO OH 32 YaC U3TOTABIIMBAET HA 5
JeTanei 0oJbIine BTOPOro?
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DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHAs YacTh CONEPIKUT 3aaHUSI MUHUMAILHOTO 0053aTeNILHOTO YPOBHS, JOTOJTHUTEIbHAS YacTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWH 3aMaHUi 00s3aTeTBPHONM YacTH TpeOyeTcss MPEICTaBUTh XOJl PEIICHUS M yKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiyyaere oauH Oast. Ilpu BeImoNHEeHNH 3a1aHus U3 JIOTIOJHUTENILHONW YacTH HEOOX0IMMO MOIPOOHO OMucaTh
XOJl peIleHUs W JaTh OTBET. lIpaBWIIBHOE BBITIOJHECHUE 3a/IaHUM JIOTIOJIHUTEIILHOW YacTH OLEHHBAETCS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIe 32 BCE BBIMIOJIHEHHBIC 33/I1aHUS, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3amanue 1. (1 6amn). B mkone ecth TpexMeCTHBIC TYpUCTHYECKHE MaynaTKH. Kakoe HauMEHbIee YHCIIO
NajJaToK HY>KHO B35Th B IOXO/I, B KOTOpOM y4yacTByeT 20 uenoBek?

3ananme 2. (1 6an). Haiiaure 3HaueHue BhIpaKEHUS: V7

3apanue 3. (1 6ana). Hamor Ha moxonsl coctaBiseT 13% ot 3apaboTHo# matel. 3apabotHas miata MBaHa
Ky3pmunua paBna 12 500 py6sneit. Ckonbko pyOieil OH MOIY4HT [OCJie BblUeTa Hajlora Ha J1I0XObI?

3ananue 4. (1 6ami). B cooparke OHICTOB 110 OHOIOTHH BCero 55 O6mnetos, B 11 U3 HUX BCTpedaeTcsi BOMPOC
no Oortanuke. Haiiaure BepoOSITHOCTH TOTO, YTO B CIy4ailHO BRIOPAHHOM Ha DK3aMEHE OWJIETE HIKOJIBHHUKY
JOCTAHETCS BOMPOC MO OOTaHUKE

log,512 —log,2.

5 2
——x=-11=.
3ananue 6. (1 6amn). Haiinure kopess ypaBHenus: O 3

3ananue 5. (1 6amn). Halinure 3HaueHne BoIpaXKSHUS

3aganue 7. (1 6amn). Halizure KopeHnb ypaBHEHHS v —8+9x=8.

35+2x — 272)&‘
3ananue 8. (1 6a1). Pemnte ypaBHEHHE
3aganue 9. (1 6a/u1). Ha rpaduke mokazaHa 3aBUCUMOCTD KPYTSIIETO  HuA
MOMEHTa aBTOMOOWJIBHOTO JBUTaTelis OT 4Yucia ero oOOpOTOB B 140
MuHyTy. Ha ocu a0ciuce oTKiIaIpIBaeTcsl YMCa0 000POTOB B MUHYTY, 120
Ha OCH OpJAuMHAT — KpyTaumii MomeHT B Hxm. UTtoObl aBTOMOOWIIBL 12§
Hayal JBWKEHHE, KpPYTALIMH MOMEHT JOJDKeH OBbITh HEe MEHee ¢
60H - M. Ompenenute mo rpaduKy, Kakoro HAMMEHBILIErO YHCIa 40
00OpOTOB JBMraTeiasi B MHUHYTY JOCTAaTOYHO, 4TOOBI aBTOMOOMIL 20
HayaJl )IBI/I)KGHI/IC? 0 1000 2000 3000 4000 5000 6000 of/nmu

./'

3ananme 10. (1 6ana). PaccrosHue oT HabOrOgaTENs, HAXOJSIIETOCS Ha HEOOJBIION BbicOTe N KMJIOMETPOB Hal

3emiieii, 70 HaOJrOMaeMOll WM JIMHUHM TOPU30HTA BBIYHCISETCS MO (opmylie [=v 2Rh1 rIe R = 6400 (xm) —
paauyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJCH Ha paccTOSHUU 28 KuoMeTpoB? OTBET BBIPA3UTE B KUJIOMETPaX.

log, (x> 4 x) = log, (x* — 10).

3apanue 11. (1 6ana). Pemure ypaBHeHue



JIOMOJTHHUTEJILHAA YACTh.

3anganme 12. (2 6ama). Haiinnre 3HaueHe BHIpaKEHUS 9-8

x—1 x—1

3ananme 13. (2 6amna). Pemute ypaBaenue 7x+ 10 6x— 11" Ecnu ypaBHeHue umeeT 6oiee 0HOTO KOpPHS, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3ananue 14. (3 6asua). Haliqure momanp TpeyrojabHUKa, H300paKEHHOTO HA KJIET4aTol Oymare ¢ pazMepom
kieTku 1 cm X 1 cm. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpaX.

3apanue 15. (3 6anna). Haiiaure miomans OOKOBOM MOBEPXHOCTH MPABHIIBHOW TPEYroJIbHON MUPAMUIBI
ABCD (D — Bepuirna), eciii CTOpOHA OCHOBaHHS paBHa 6, 60koBoe pebpo — 5.

3anganmue 16. (3 6anna). 3aka3 Ha 216 neraneit mepBbid paboUMii BHIMOJIHAET HA 6 YacOB ObICTpee, YeM BTOPOH.
CKoJIBKO AeTalieil 32 4ac U3roTaBIIMBACT IIEPBBI pad04Mid, €CIIM U3BECTHO, YTO OH 32 Yac M3rOTAaBIMBACT Ha O
neraneit 0osbie BToporo?
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DK3aMeHAIMOHHAs padoTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON U TOTOJIHUTEIBLHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMOTHEHWM 3aMaHUi 00s3aTENBLHOM YaCTH TPeOyeTCsl MPEICTaBUTh XOJA PEHICHUS W YKa3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJl pelIeHUs W 1aTh OTBET. lIpaBWIIBHOE BBITIOJHCHHE 3aJaHWW JOTOJHHUTEIBHOW YacTH OIICHUBAeTCs 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 noJy4eHuUss OmmemKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanme 1. (1 6amr). [UIsI IPUTOTOBIECHHSI BUIIHEBOTO BapeHbs HA | KT BUIIHM HYKHO 1,5 KT
caxapa. CKOJIbKO KAJIOTPaMMOBBIX YIAKOBOK caxapa HYKHO KYIUTb, YTOObI CBAPUTh BapEHbE

n3 2’7 KT BUIIIHU?

3anpanue 3. (1 6a/r). Hamor Ha noxoast coctaBisier 13% ot 3apabotHoii matkl. [locne ynepskanus Hajgora Ha
noxonbl Mapusi KoncrantunoBHa nonyuuna 9570 py6nei. Ckonpko pyOneit cocraBiseT 3apa0oTHas IjiaTa
Mapuu KoHcTaHTHHOBHBI?

3ananue 2. (1 6a/n). Haliqure 3HaueHre BRIPAKCHHUS:

3ananue 4. (1 6amn). B cOopHuKe OMIETOB 1O MaTeMaTHKe Bcero 25 Omietos, B 10 M3 HUX BCTpedaeTcs
BOIIPOC IO HepaBeHCTBaM. HaliuTe BEposSTHOCTH TOTO, YTO B CIy4yailHO BBIOPAHHOM Ha SK3aMeHe Ousere
IIKOJIBHUKY HE JOCTaHETCSl BOIPOCA [0 HEPABEHCTBAM.

3aganue 5. (1 6am1). Halizure 3Ha4eHre BHIPaKEHUS log354 —log;2.

8 7
——x=—-25-.
3apanmue 6. (1 6amur). Hailinure kopeHb ypaBHEHUS: 9 9

3ananmue 7. (1 6a/1). Pemmre ypaBHeHue v Sx+ 11 =4.
8 1—3x _ 64x

3ananue 8. (1 6amn). Pemmre ypaBHeHHE
Bapanne 9. (1 6a/u1). Ha rpaduke mokasaHa 3aBHCHMOCTB KpyTsiero A
MOMEHTa aBTOMOOWJIBHOTO JBHUTATeNlsi OT 4YHCIa €ro OO0OpOTOB B 140
MuHyTy. Ha ocu abcuucce oTkiaasiBaeTcs 4YUCiIo 00OpPOTOB B MUHYTY, 120
Ha OCH OpauMHAT — KpyTsaumii MomeHT B H - M. Kakoro Haumens1iero ]22
gucia 000pOTOB B MUHYTY JOJKEH TOJJIEPKUBATh BOJUTENb, YTOOBI 60

KpyTAmuid MoMeHT 0611 He MeHblie 100 H - m ? 40
20

0 1000 2000 3000 4000 5000 6000--.of/MEH

3aganme 10. (1 6a1). . Paccrostnue ot HabJrO1aTENs, HAXOSIIETOCS Ha HEOOJBIIION BBICOTE N KHITOMETPOB HaJI

3emJieii, 10 HaOI0JaeMON M JIMHUH TOPH30HTA BBIYUCISETCS 110 POpMyIIe I = V2Rh, rie R = 6400 (xm) —
pamuyc 3emin. C Kakoi BBICOTHI TOPU30HT BUJIECH Ha paccTosSHUH 116 xummomeTpoB? OTBET BRIPA3HUTE B KIIIOMETpPAX.



(x* — 4x) = logs (x> +2).

3aganue 11. (1 6amn). Pemmre ypaBHeHue logs

JIOMOJTHHUTEJILHAA YACThD.

NSRS
93 .97
; 75
3anganme 12. (2 6am1a). Halinnre 3HaueHe BhIpaKEHUS
x+5 x+5

3ananue 13. (2 6amia). Pemnre ypasHenue 4x —5  3x— 11 Eciu ypaBHeHHe MMeeT Goliee 0JHOTO KOpHS, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

3ananue 14. (3 6asua). Haliqure miomanp TpeyroibHUKa, H300paKEHHOTO HA KJIET4aTol Oymare ¢ pazMepom
kieTku 1 cm X 1 cm. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpPaX.

3aganue 15. (3 Oanna). Haiinure momanb OOKOBOH TIOBEPXHOCTH IPaBWIIBHOM  TPEYroJbHOU
nupamuasl ABCD (D — Bepmiuna), eciiu ctopoHa ocHoBaHus paBHa 10, 6okoBoe pebpo — 13.

3aganue 16. (3 6aia). 3aka3 Ha 182 neranu nepBblil pabounii BeIONHAET Ha 1 yac OpIcTpee, 4eM BTOPOH.
CkombKo JieTaneil 3a yac U3roTaB/IMBaeT NEpBbId pabounii, €Ciii U3BECTHO, YTO OH 3a Yac U3rOTaBIMBAET Ha |
JeTalb 00JbIlIe BTOPOro?
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DK3aMeHaIMOHHAs padoTa COCTOUT MX 2-X YacTel: 00s13aTeIbHON U TIOMOJIHUTEIBHOM.

OO0s13aTenbHas YacTh CONEPIKUT 3aaHUSI MUHUMAITLHOTO 00s3aTeNLHOTO YPOBHSI, JIOMOJHUTENIbHAS YaCTh
— OoJiee CII0KHBIC 3aJaHHsL.

[Ipu BBIMONHEHWH 3aMaHWil 00s3aTETBHONW YacTU TpeOyeTcs NPEACTaBUTh XOJ[ PEIICHHS W yKas3aTh
MOJTyYCHHBIH OTBET. 3a NMPaBHJILHOE BBHIMOJIHEHUE JIIO0O0T0 3aJaHus W3 00S3aTelIbHON YacTH OOyYaroluiics
noiryyaere oauH Oast. Ilpu BeImoiHEeHNN 3a1aHHsI U3 TOTIOTHUTENIFHON YacTH HEOOXO0IMMO MOJIPOOHO OIUcaTh
XOJ pelleHus W JaTh OTBeT. lIpaBMIIbHOE BBITIOJHEHUE 3aJaHUN JONMOJHHUTEIBHON YacTH OIICHWBAaeTCsS 3
Oamamu uin 1-2 Ganmamu 3a YaCTUYHOE PELICHHE.

Bael, moy4eHHbIC 3a BCE BBITIOJIHEHHBIC 331aHUsI, CYMMHPYIOTCSI.
IlIkana nepesooa 641106 6 OmmemKu N0 NAMUOANIbHOU cCUCHEMe

Ommemka Yucno o6annos,

Heo0Xo0umoe 011 NOJIy4eHUss OMmMEmKu
«3» (y008.) 6-9
10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)
bonee 14
«5» (omauuno) (He menee 08yX 3a0anuil
U3 OONOJIHUMENbHOU Yacmu)

Oo0s3aTeIbHAS YACThH

3apanue 1. (1 6a/a). B netnem narepe 218 nereit u 26 Bocniurareneil. B aBro0yc nmomemaercs He 6omnee 45
naccaxxupoB. CKOJIbKO aBTOOYCOB TpeOyeTcsi, 4TOOBI IePeBE3TH BCEX U3 Jlarepsi B ropoa?

V2.8-\E2

3aganne 2. (1 6amn). Haiinure 3nauenue poipaenns: V0,24

3aganue 3. (1 6an). Pozunynas nena ydeOHuka 180 pybneit, ona Ha 20% Bblme onToBoi LeHbL. Kakoe
HanOOJIbIIIEE YMCIIO TAKUX YU€OHUKOB MOXKHO KYIHUTh 10 onToBoi nede Ha 10 000 py6iieii?

3ananue 4. (1 6amn). Ha yemnmoHare mo mpbDKKaM B BOAY BBICTYMAOT 25 CIIOPTCMEHOB, Cpeld HUX 8
npbiryHoB u3 Poccun u 9 mpeiryHoB u3 IlaparBas. Ilopsinok BeIcTymuieHUH omnpezensercss kKepeObEBKOM.
Haiinute BepoATHOCTB TOTO, YTO IIECTHIM OyJeT BBICTYNATh NpbIryH u3 [laparsas.

3aganue 5. (1 6asn). Haligure 3HaueHNE BRIPAKEHUS log; 686 —log; 2.
4 3
——=x=-21-.
3aganue 6. (1 6amn). Haiiure KopeHsb ypaBHeHHs: O 5

3aganue 7. (1 6amn). Haiinure xopens ypapuenns ¥ +32=6.
81 1—5x — 643x

3ananue 8. (1 6a1). Pemmre ypaBHeHHE
3aganue 9. (1 6ama). Ha rpaduke mnokazaH mporecc pasorpeBa r.°CY
JBUTATENs] JIETKOBOIO AaBTOMOOWIISL NpHU TEMIIEpaType OKpYKArollero
Bo3ayxa 20°. Ha ocm aOcmucc OTKIAAbIBAaeTCs BpeMs B MMHYTax, 80
mpoulesniee OT 3alycka JBHUraTelss, Ha OCH OpAMHAT — Temreparypa 70
naBuratens B rpagycax Llenscus. Boaurens MokeT HauMHATh JBU)KEHUE, o0
Korga temmeparypa Jnsurarens pocturHer 60°. Kakoe HammeHbliee a0|
KOJMYECTBO MHHYT TOTpebyeTcss, uTOObl BOAMTENh MOT HauaThb 30|/
IBHKEHUE? 20

3aganme 10. (1 6a1). PaccTosiHue oT HaOIIIOAATES, HAXOIAIIETOCs HA HEOOIBIION BEICOTE N KMIIOMETPOB HaJ

3eMJIEH, 10 HAOII01aeMOi UM JIMHUM TOPU30HTA BBIUUCISETCS IO PopMyie I =V2Rh,rpe R = 64OO(KM) —
paanyc 3emmn. C Kakoil BBICOTHI TOPU30HT BUCH Ha pacCTOAHUU 16 knoMeTpoB? OTBET BBIpa3UTE B KHIOMETPaXx.



2 _ 2
3anganme 11. (1 6amn). Pemure ypaBHeHHE log; (x + 4x) = log; ()C + 5)'

JIOMOJTHHUTEJILHAA YACThD.

43,5 . 52,5

1,5
3anganme 12. (2 6am1a). Halinnre 3HaueHe BhIpaKEHHUS 20
x+4 x+4

3amanue 13. (2 6amna). Pemnre ypapuenne 6x — 1 Sx—2 Ecnu ypaBnenue nmeer 6oiee 0JHOrO KOpHS, B
OTBETE 3alUIINTE OOJBITUI U3 KOPHEH.

3aganue 11. (1 6amn). 3amanue 14. (3 6anna). Haiinure miom@anb TpeyroiibHHKA, W300pakKeHHOTO Ha
KJIeTyaTor Oymare ¢ pazmepoM KieTku 1 cMm X 1 cm. OTBET maiiTe B KBaapaTHBIX CAHTUMETpax.

3aganue 15. (3 Oaana). Haiinute mnomaab OOKOBOW TMOBEPXHOCTH MPaBWIBHOW  TPEYroJbHOM
. (o]

nupamuipl ABCD (D — BepuimHa), ecinu AD =8,ZADB =45".

3aganue 16. (3 6aaua). 3aka3 Ha 280 nerazneil nepBblil paboumii BHIIOIHAET Ha 6 4acOB ObICTPEE, YEM BTOPOI.

CKOJIBKO JieTasiel 3a Yac M3rOTaBIMBACT NIEPBbI Pa0OYHii, €CITU H3BECTHO, YTO OH 32 Yac W3rOTaBJIMBACT Ha 6
neraneit 0osbiie BToporo?



ITAJIOHBI 0TBETOB 1:

Howep |, 3 4 |56 | 7 8 9 10 11 |12 | 13| 14 | 15 | 16

3alaHUusA

Oreer |4 10875 | 025 |16 | 22 | 4 2 11000|0,28125| 025 02| 7 | 8 | 240 12
TAJIOHBLI OTBETOB 2:

Homep | 4 | » | 5 | 4 |56 | 7| 8 | 9| 10 |11|12| 13|14 15| 16

3a/laHus

OtBer 9 | 10 |11000| 05 |[25| 9 | 17 | 075 | 3 [153125| 12 [ 243 | 0 | 4 |192| 20
ITAJIOHBI OTBETOB 3:

Homep | o 1 5\ o 4 |56 | 7| 8| 9| 10 |11|12|13]14] 15 |16

3aJaHuA

Oreer | 9 | 19|66 03 [49| 20| 33 | 05 |1500|0,01125| -4 |121| 05 | 12 | 2400 | 30
ITaJIOHBI OTBETOB 4:

Homep | 4 | 5 | 3 | 4 | 5|6 7|8 9| 120 | 12|12 13| 14| 15 | 16

3aJaHUsA

OrBer |21 |11 |496|04 |49 |18 | 2 | 052000015125 | 2,75 | 49 | 1,75 | 105 | 60 | 25
ITaJIOHBLI OTBETOB 5:

Homep | 4\ » 13| 4 | 5| 6| 7| 8 | o | 120 [12]12] 13 | 14| 15| 16

3aJaHUuA

OtBer 7 |16 190|0375|144| 8 | 11 | 2 |2500| 37125 | 1 | 20 | -025 | 4 | 36 | 19
TaJIOHBLI OTBETOB 6:

Homep | 0 1 5 13| 4 |5 6| 7| 8 | 9| 10 |11 |12] 13|14/ 15/ 16

3aJaHUuA

OrBer | 41| 8 |57| 4 | 9| 23 | 16 1 |s00| 008 | 6 |14 | 2 6 | 180 | 13
TAaJIOHBLI OTBETOB 7:

Homep | 4 1 5 | 5 | 4 |5 6| 7| 8| 9| 10 |12]|12]|13|124] 15 | 16

3aJJaHuA

OtBer 6 |17 [1296| 0,8 |121| 28 | 3 | 4 |2500| 098 | -9 | 7 | 8 | 6 |agy2| 14
TaJIOHBLI OTBETOB §:

Homep 1121 3 4 |5 6 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUuA

OrBer | 34 |3 [400| 04 |64| 16 | 3 | 35 | 8 | 0605 |-075| 9 [325| 12 75V3 | 16

4




ITAJOHBI OTBETOB 9:

Howmep 1 3 4 51 6 | 7 8 | 9 0 | 11| 12| 13| 14| 15 | 16

3aJJaHUuA

OtBer 8 25850 | 0,25 | 288 | 22 | 44 | 3 | 3 | 05 9 | 9 |-01| 6 |36v3| 15
JTaj0HbI 0TBeTOB 10:

Homep 1 3| 4 |5] 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHuA

Orer | 10 200 06 | 6| 3 | 56 | -1,5 | 30 | 253125 | 0,4 | 9000 | 3,5 | 7,5 | 40v2
JTaJ0HBLI 0TBEeTOB 11:

Homep 1 3| 4 |5 6 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3a/laHus

OtBer 12 8014 |21| 6 |133| 1 | 50 (3,00125| 2 |-0,2 (2140|105 | 48 | 16
ITaJ0HBbI OTBETOB 12:

Homep 1 3| 4 5| 6 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUuA

OtBer 8 20| 05 |[63| 23 | 15 | 125 | 4 | 1,445 | 4 |512| 03 | 12 | 216 | 23
ITaJ0HBbI 0TBETOB 13:

Homep 1 3| 4 5 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUuA

OtBer 5 20| 0,25 |150| 17 | 60 | 2 | 40 |0,00125| 1 |160| 6 | 25 |36v2| 18
ITaJI0HBbI 0TBETOB 14:

Homep 1 3| 4 5| 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUsA

Oreer | 11 60995 |750| 17 | 9 | 0,8 |1000| 00018 | 1 |0529| -3 | 12 |gv2 | 14
ITaJIOHBI OTBETOB 15:

Homep 1 3| 4 |5 6 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUudA

Oreer | 163 34| 093 [21] 10 | 4 | 14 | 3 |00032| 5 |0584| -5 |105]| 136
ITaJIOHBI OTBETOB 16:

Homep 1 3 4 |5| 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3alaHUuA

OtBer 7 6840 | 0,36 | 10| 8 | 1 2 |1500| 0005 | 0 |490| 8 | 75 | 56 | 14




ITaJ0HLI OTBETOB 17:

Homep 1 3 4 |s5| 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUuA

OtBer 4 3000 | 0,16 |28 | 2 | -11| -6 |2000| 008 | 8 |512| 1 | 6 | 240
ITaJI0OHBI 0TBETOB 18:

Homep 1 3] 4 |5| 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHus

OtBer 9 150225 2| 5 | 4 1 |2500| 018 | 2 | 8 | 5 | 8 | 192
ITaJI0HBI 0TBETOB 19:

Homep 1 3 4 |5| 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3a/laHus

OtBer 9 93500 | 03 | 4| 13 | 3 | 04 |500| 1,62 |1,75|4560| -1 | 12 | 2400 | 18
Ir1ajnoHbl orBeTOB 20:

Homep 1 3 4 |56 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUuA

Orer | 21 1160 036 | 2 | 22| 0 | 05 |2500| 2 |225| 4 | 2 | 6 | 60 | 9
ITaJ0HBbI 0TBETOB 21:

Homep 1 3 4 |5] 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3aJaHUuA

OtBer 7 10875| 02 | 4| 14 | 8 | 1,25 [2000| 006125 | -10 | 81 | 1 | 25 | 36 | 18
ITaJIOHBbI OTBETOB 22:

Homep 1 3 4 |5 6 | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16

3a]aHuA

Oreer | 41 11000 | 0,6 | 3| 29 | 1 | 0,2 |1500|1,05125|-05| 27 | -5 | 12 | 180 | 14
ITaJIOHBLI OTBETOB 23:

Homep | 3| 4 |s| 6| 7| 8 | 9| 10 |12]12]13|14| 15 | 16

3aJJaHuA

OtBer 6 66| 036 | 3| 27 | 4 1 3 | 002 [125| 80 | -1 |105|48V2




