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1. HACHHOPT ®OHJJA OHEHOYHbBIX CPEJACTB
1.1. O0sacThp npumMeHenust GOHAA OLEHOYHBIX CPEACTB

@DOHJT OIEHOYHBIX CPEACTB IPEAHA3HAYCH JIII KOHTPOJII M OICHKH  00pa30BaTeIbHBIX
TOCTHKCHHUI CTYJCHTOB, OCBOMBIIIMX MPOTpaMMy YI€OHOM TUCIIUILTAHBI
Mamemamuxa. (6a3086biiil yposeHv)

1.2.®opma nNpomMe:KyTOYHOM aTTECTANMM M0 Y4eOHOM TUCUMILIIMHE.

®opMoi1 aTTecTalyy 110 AUCLHUILUIMHE ABIACTCI NUCbMEHHbI dKk3ameH. HTorom
DK3aMEHA SBIISIETCSA OJHO3HAYHOE PEIICHUE «OTIMYHO», «XOPOILO»,
«YAOBIIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO.



1.3. Pe3yabraTsl 0CBOCHHS YU4eOHOM JUCHUILIMHBI, MOJIEKALIUE IIPOBEPKe

B pesynbrare npomMexyTOYHOM aTTeCTaluy M0 YYEOHOW TUCHMILIMHE OCYLIECTBISETCS
KOMIUIEKCHAs IPOBEpKA CIEAYIOINUX YMEHUN U 3HAHUM, a TAKXKE JOCTHKEHUE CTYJICHTAMHU
CIIENYIOIIMX MMPEAMETHBIX PE3YJIbTATOB:

— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MATEMATUKE KAK YACTU MUPOBOM KyJIbTYphI U O
MeCTe MaTeMaTHKd B COBPEMEHHOW I[MBWIM3ALMM, O CIOCO0aX OINUCaHUs Ha
MAaTEMaTUYECKOM SI3BIKE SIBIEHUN PEAIbHOTO MUPA;

— c(hOpMHUPOBAHHOCTh MPEJCTABIECHUN O MAaTEMaTHUYECKUX MOHATUAX KaK O BaKHEHIINX
MAaTeMaTUYECKUX MOJENAX, IMO3BOJIIONIMX OIMCHIBATH W HM3y4aTh pPa3HbIE IPOLIECCHI U
ABJICHUSA, TOHMMAaHHE BO3MOXKHOCTH aKCHOMATUYECKOTO IOCTPOEHUS MATEMaTH4YECKUX
TEOpUH;

— BJIQJICHUE METOAAMH J0KA3aTeIbCTB U AITOPUTMOB PELICHUS, YMEHNUE UX IIPUMEHSTD,
IIPOBOJUTH JT0KA3aTEIbHBIE PACCYKICHUS B XOJ€ PELICHUS 3a/1a4;

— BJIAQJICHUE CTAHAAPTHBIMM IPUEMAMM PELICHHs PAlMOHAJIBHBIX W UPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YMCIE JUIsI NOMCKA IYTH
peleHns U WTIOCTPALMH PELICHUS YPABHEHU U HEPABEHCTB;

— c(OpMUPOBAHHOCTb TMPEACTABICHUA 00 OCHOBHBIX TMOHATHUAX MAaTEMaTUYECKOro
aHalln3a ¥ WX CBOMCTBaX, BJIAJICHHE YMEHHUEM XapaKTepu3OoBaTh MOBeACHUE (PYHKILHUH,
VCIIOJIb30BAHME TOJyYEHHBIX 3HAHUU JUJIS ONIMCAHMS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU IOHATUAMH O IUIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMHCTBax; C(OPMHUPOBAHHOCTb YMEHHS paclO3HABaThb Ha
yeprexax, MOJENSIX U B pEaIbHOM MHUpPE TeOMEeTpUYecKue QUrypbl; NpUMEHEHUE
U3YyYEHHBIX CBOMCTB I€OMETPUUYECKUX (QUIyp M (HOpMYJ Ul PELICHUS FE€OMETPUUYECKHUX
3a/1a4 U 3a/1a4 C MPAKTUYECKUM COACPKAHUEM;

— c(hOpMHpPOBAHHOCTh TPEACTABIEHUN O TMpoleccax ¢  SABJICHUSAX, HMEIOIINX
BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpE, 00
OCHOBHBIX IOHATHSAX 2JIEMEHTAPHON TEOPUH BEPOSATHOCTEN; YMEHUI HAXOIUTh U OLICHUBATh
BEPOSTHOCTU HACTYIUJICHUSI COOBITUIM B MPOCTEHIINX IPAKTUUECKUX CUTYaLUsIX U OCHOBHbIE
XapaKTEPUCTUKH CIIyYalHbIX BEIUYUH;

- BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPH

pEelIeHNH 3a1a4.

2. 3AJAHUA IJ1A ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA

2.1. KoMIiekT caMmoCTOATeIbHBIX padoT

Ne TeMaTMKa CaMOCTOATEJIbHbIX paboT KonudecTt | Bpema Ha
n/n BO BbINOJIHE
BapuaHTO | HUe
B

BeBepneHume. PasButue nNoHATUA O Yucne

1 \ CP - lencTtBuTENbHbIE YUCAA 2 20




2 CP - CTaHOapTHbI BMA Yncna. MNpnbnm>xxeHHbie 2 20
BblHNCJIEHUSA
KopHu, cteneHu u norapudmbl
3 CP - PeweHue nppaumoHasbHbIX ypaBHEHNN 2 20
il CP - CteneHb C paunoHanbHbLIM NOKasaTesnem 20 25
5 M[ - OnpepneneHne norapudpma. OCHoBHOe 1 10
norapungpmunyeckoe
TOXKOECTBO
6 M/ - CeoncTsa siorapumos 1 10
MpsaMble U NJIOCKOCTU B NPOCTPaHCTBE
7 CP - MapannenbHOCTb NPSAMON U NJOCKOCTH 2 25
8 CP - MNMepneHanKynap n HakKNOHHaA» 2 20
KoopauHaTbl B NPOCTPaHCTBE
e CP - PaccTtosaHue Mmexay To4Kamu 25 20
10 | CP - KoopanHaTbl BeKTOpa. ABContoTHaa BeIMYmnHa 2 15
BEKTOpa
11 | CP - YMHOXeHMe BeKTOpa Ha 4Y1cso 2 20
KomOuHaTopuka
12 | CP - KombuHaTopuka. lNMpaBuia CoXXeHus n 2 20
npon3sBeneHns
13 | CP - KombuHaTopuka. PasmelweHna. lNMepecTaHOBKW. 2 30
CovyeTaHus
14 | CP - KombuHaTOpurKa. AHarpamMmmsl 2 20
OCHOBbI TPUTOHOMETpPUM
15 | CP - lepeBon rpafyCcCHOM Mepbl U3MEPEHUS YIrJiOB B 13 12
pasviaHHyo n
obpaTHO
16 | ML - OcHOBHble TpUroHoMeTpu4eckmne hopmybi» 1 10
17 | CP - ®opmynbl npuBeneHus 2 20
18 | CP - ®yHKUUM y=SIiNX N y=COSX 2 15
19 | CP - PeweHune npocTenunx TpUroHOMeTpUYeCKnxX 2 30
ypaBHEHUWN
DYHKUUU U TpadPUKu
20 ‘ CP - HYeTHble N HeYyeTHble PyHKUUNK 2 15
MHororpaHHUKM U Kpyriabie Tena
21 | CP - MNpwu3ma. MNpamoyrosibHbIM Napannenennnepg 2 20
22 | CP-Tnpamnpoa 2 20
23 | CP - UnnmHap v KOHYC 2 20
24 | CP - O6bem npusmbl. O6bemM nupammabl 2 20
25 | CP- O6beMm unnumHagpa. Obbem KoHycCa 2 20
Hayana MmateMaTu4yeckKkoro aHasusa
26 | M -CsoncTtBa nocnenoBaTesibHOCTEN 1 15
27 | CP - beckoHe4HO ybbiBatoLas reoMeTpmnyeckas 2 30
nporpeccus n ee cymma
28 | T - Bbl4ucneHne npom3BoaHON CJIOXKHOW PyHKL NN 2 20
29 | CP - YpaBHeHMe KacaTelbHON 2 20
UHTerpan n ero npuMmeHeHue
30 \ CP - TabnnyHble 3Ha4YeHNs nepBoobpasHbIX. 2 15




MNpaBnia HaxoXXAeHUs NepBoobpasHbIX

31 | CP - Bbl4ncneHne nHTerpasos

2

20

DJZIeMeHTbl Teopumn BepOﬂTHOCTEﬁ M MaTeMaTU4YeCKOU CTaTUCTUKHU

32 | T-Teopus BeposaTHOCTEN 1 20

33 | CP - Teopusa BepoATHOCTEN 2 25
YpaBHEeHUs U HepaBeHCTBa

34 | CP - PeweHune paumoHasibHbIX YpaBHEHNN 1 20

35 | CP - PeweHune uppaunoHasbHbIX YPaBHEHUN 2 25

36 | CP - PeweHune norapupmMmnyeckmnx ypaBHeHUn 10 25

37 | CP - PeweHne TPUrOHOMETPUYECKUX YpPaBHEHUN 10 30

38 | T - PeweHmne nokasaTesibHbIX HEPAaBEHCTB 2 35

Temal. Pa3BuTHe NOHATHUSA 0 YHCJTIE
3AJJTAHUE Ne 1:
CamocrosiTesibHas padora
«/leficTBUTEIbHbIE YHCJIA»
TeKcT 3a1aHuA
BapuanTt 1
1 2 2
(7——6— \ :0,8+1,2
1. BeINOIHUTG IEHCTBUS: 9 15 97
2. Jlanbl yncna:
1 3
0,212112111...; —6,7; —0,(23); 0; —g; 17; J5-6; 10; 0,25, 136; «.

Brimmacats e u3 HHUX, KOTOPBIC ABJIIIOTCA: HATypaJlbHBIMHU, MLCJIBIMU, palllOHAJIbHBIMU,

UppALMOHATILHBIMHU.
3. 3ancaTh B BUJIE KOHEUHOUW WM OCCKOHEUHOM MEPUOANIECKON AECATUIHON TpoOu:
13 5 2
a) —; 0)1=; 6)—2—.
25° 7 9
Bapmuanr 2
1 7 1
[8 —— \ X2,7 —4 10,65
1. BeimoaHUTE neificTBUA: 367
2. JlaHbBI 4yncna:
1
w; —9,8; —+130; O; —2—5; 23—' 2\/5 +5; I; 0,5; 152; 1,020220222....
Bolinucats T€ U3 HUX, KOTOpBIE SBJSIOTCA: HATypajJbHbIMU; LEJIBIMU; PALMOHAIBHBIMU;
HUPpAMOHATIEHBIMHU.
3. 3anucaTh B BUI€ KOHEYHOU WIIM OECKOHEYHOU MEePUOIUIECKON NeCATUYHON Apoou:
7 5
a) —; 6)—2—; 8) 1—
16° 6 11

YcioBus BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMﬂ) BBIIIOJIHCHUS 3a/IaHUs - 3aIAHUC BLITOJHACTCA B AYIMTOPUHN BO BPEMSA 3AHATUA

2. MakcumanbHO€E BpeMsI BBIIIOJHEHUS 3a/1aHUS: 20 MMH.




3. Brl MOKeTe BOCIIOIH30BATHCSI KOHCTICKTOM JIEKITMA, YI€OHUKOM

IlIkana oueHku 00pa3oBaTeIbHBIX 10CTHKEHUH

[IpoLeHT pe3ybTaTUBHOCTH (IIpaBUIIbHBIX Ouetka ypoBHs MOArOTOBKH
OTBETOB) Gasut (OTMETKa) BepOAIbHbIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOoUIOo
70 =79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEILHO

IIkaJjia oueHk 00pa3oBaTe/ILHBIX JOCTHXKEHUI PUMeEHsIeTCsl 1JIs1 BCeX MOcJIeqyI0IuX
3aJaHHI.

3AJTAHUE Ne 2:
CamocrosiTeqibHas padora
«CranpaprHblii Bua yuciaa. [pudamkeHHbIe BBIYHCIEHUS

. TekcT 3axanusa

Bapmuanr 1
1. OxpyrimTe 4uciIo A0 JECATHIX U HaWINUTE aOCOMIOTHYIO MOTPEITHOCTH MTPUOIMKECHHUS:

a) 45,162, 0) 123,6439.
2. 3amuummTe 4MCIIO B CTAHJAPTHOM BUJE:

a) 1265,2; 0) 0,00000000000879; 8) 1200000000000000;  2) 78,5.

3. Haiingute npuOamkeHHOE 3HAUYCHUE PAa3HOCTH X M Y, €CIIU:

x=11,607, y=3,08

4. Haiianre npuOMMmKeHHOE 3HaYeHUE pou3BeAenns ¢ H b, ecnu

a=8,21, b=5,18
Bapuanr 2
1. OKpyriuTe Yucio O COTBIX U HaluTe abCOIIOTHYIO OTPEUIHOCTh NPUOIMAKEHNU:

a) 245,365; 06) 3,6449.
2. 3anuimTe YUCiO B CTAH/IAPTHOM BHJIE:

a) 31265,2; 6) 0,000000000000187, 8) 42000000000000000, 2) 478,6.
3. Haiigute npuOamkeHHOE 3HAUEHUE CYMMBl X M ), €CJIH:

x=15328, y=2,15

4. Haiigute npu6mmkenHoe 3Hadenue gactioro 4 4 O ecm



a=28,23, b=5,19

YcioBus BbINOJHEHUS 3aaHudA

1. MecTto (BpeMmsi) BEIIOJTHEHUS 3a/1aHNs1: 3a]JaHIE BBIIOIHACTCS B ayAUTOPUU BO BPEMS 3aHATUS
2. MakcumanbHOE BpeMsi BBITTOJIHEHUS 3aJaHUS: 20 MHH.

3. BbI MOXKETE BOCIIOIL30BaTHCSI KOHCIEKTOM HngHﬁ, y‘ICGHI/IKOM

Tema2. KopHu, crenenu u jJorapugmel

3AZTIAHUE Ne 3:

CamocrosiTeqbHasi padora
«Pernenue uppauoHaIbHBIX YPABHEHHID»
Tekcr 3ajanus

Bapmuanr 1

Pemure ypaBHeHUs:

g Vx+4=5 5 Bx-2=4-x g Jhe+3=vx"+x-1 Y2x+3=-3

Bapuant 2

Pemmre ypaBHeHUs:

a) Yx+1=5 6) V3x—1=1-3x gy 3x-1=vx’+x-4 ) P3x-1=-5

YcioBYs BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIIOJIHEHUS 3a/1aHUs - 3a/IaHUE BBIMOIHACTCS B ayTUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aaHMsL: 20 MUH.

3. Bel MOkeTe BOCHOIL30BaThCS KOHCIIEKTOM HCK!!Hﬁ, y366HI/IKOM

3AJJAHUE Ne 4:

CamocrosiTesibHasi padoTa
«CTeneHsp ¢ pallHOHAJIBHBIM MOKA3aTeIeM»
Tekct 3aganus

Bapmuanr 1
Brruncnure:
1 3 il 1 2
1) 64 2y 81* 3y 367 4) 270 5 1677 g 97V 7y 8°
5 -1 -1 1
-5 - - 0, Py
o ) ) o (3] wle)
14y 9% 15) 497 16). \O6 17y 57 18y \U25) 19y (4) 2016
Bapuanr 2

Brraucnure:



2
1 [l] 2 3 -1 -1 5

st 8] 8 o (B,
252 gy 0125° g (64) gy U 4) qp) 1250 3y \100) 44 (36 15)
st B e 5]

YciaoBusi BLINOJIHEHUS 3aJaHus

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHNs: 3a/IaHUE BBIMOIHICTCS B aY/IMTOPUX BO BPEMSI 3AHITHUS
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 25 MUH.

3. BbI MOXeTe BOCTIONBh30BAThCS KOHCIICKTOM JICKIINN, Y4COHUKOM

3AJJAHUE S:

MaTteMaTHYeCKUN TUKTAHT
«Onpenesenue gorapugma, 0CHOBHOE JIOTapU(PMHUUYECKOE TOKIECCTBO»
Tekcr 3aanus

3arnoyHUTE MPOMYCKH

1. bog,16=... , Tak kak 2~ =16

7 log, [E] =, TAK KAK 2" = %.

3. log,1 =..., Tak xkax 2" = 1.

4. lcrgﬁ§25=... , TaK KaK [w.,g} = 25,
5. log 16 = 4, max xax L =16,

6. log, ... = 3, max xax 2% =...

7. log, (Eln] = —5, TaK KaK .. > =

2) 3

8 zlng:E =

10. 3°==8
1. 5=

12. logy ... = —4, maxxax 37,



YcioBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3a1aHUC BLITOJIHACTCA B aAYIMTOPUHN BO BPEMA 3AHATUA

2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/JaHHS: 10 MHH.
3. Bbl He MOXeTe BOCIIOIb30BaThCsl COPABOYHBIM MAaT€PUATIOM

3A2!AHI/IE 6: MareMaTH4YeCKHH AMKTAHT

«CoiicTBa Jorapugpmon»

Tekcr 3axanug:

1. Ilycts a, b, ¢ —nmoJ0kUTEIBHBIE YUCIa, IpuYeM aZl. Kakue U3 ciieqyomux cOOTHOIIEHUI

SIBJIAIOTCS BEPHBIMH, 2 KaKHe — HeT?
b _log,b

0g , -
a)logab+logac:loga(b+c) e) ¢ log,c
6) log ,b+log, c=log ,(bc) %) log ,b> =3log b

b
log b-1lo =log —
B) ga gac gac 3) 10g0b3=(10gab)3

_ _ _ -2
r) log ,b—log, c=log, (b—c) W) olog, b =log,b

log , b =log L
) log ,bc =log b-log , c K) -2 a “ B2

2. [IpuBeauTe K OCHOBAHHUIO 2: 1) bog; 5 2) log;; 3
3. Kakue BbIpa:keHHs BepHbIe, a KaKHe —HeT?

lo (7—5):10g_27 log 7:10g27 log 5_10g27 7 log,7
g2 1 5 5 1 s ., 1 3
1) 0g 2) 0g , 3) 0g , 4)

YcioBYS BbINOJHEHHS 3a1AHUS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumanbHO€ BpeMsl BBITIOJTHEHUS 3a/1aHUS: 10 MHUH.
3. Bel HEe MOkeTe BOCIIOIB30BATHCSl COPABOYHBIM MATEPUATIOM

82 5 _log25

Tema3. [IpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE

3AJTAHUE Ne 7:
CamocrosiTesibHasi padora
«Ilapa1eJbHOCTH NPAMOM M IVIOCKOCTID)

TeKcT 3a1aHuA
Bapmuanr 1

1. IInockocts o nepecekaer croponsl AB u BC tpeyronsuuka ABC B Toukax D u E cooTBeTCTBEHHO,

npuuem AC || a. Haitnure AC, ecniu BD: AD=3:4 u DE =10 cm.
2. Ortpesok AB nepecekaer miockocTsb o, Touka C — cepenuna AB. Uepes Touku A, B u C npoBeneHsl

napajuieibHbIE IPsIMbIE, ITEPECEKar0IIUe MIIOCKOCTh o B Toukax A, By u C,. Halinure CC,, ecnu

AA=4mm u BBi=61m
Bapmuanr 2
1. IInockocts B nepecekaer croponsl KM u MP tpeyronsnuka KMP B Toukax A u B

COOTBETCTBEHHO, ITpuiyeM KP || B. Haiinute KP, ecit MA: AK=2:7 u AB=12 cm.

10



2. Orpesok AC nepecekaer IIOCKOCTh 0, Touka B — cepennna AC. Uepes Touku A, B u C nmpoBenens!
napajuiebHbIe IPsIMbIE, TTIEpeCcEeKaroIue MI0CKOCTh o B Toukax A, By u C,. Halinute BB, ecnu

AA=14mm u CCi =16 mm

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHNs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumajbHOE BPCEMs BBIIIOJIHCHHUA 3aJlaHUA: 25 MHH.
3. Bel MOXeTe BOCIIOIL30BAThCSI KOHCIIEKTOM J'IGK!!I/II/I, yﬂe6HI/IKOM

3AJIAHUE Ne 8:

CamocrosiTeqibHas padora
«IlepneHAUKYIP U HAKJIOHHAD)

Tekcr 3aanus
BapuanTt 1
1. U3 Bepummsl pasuoctopontero tpeyromsauka 4B8C occranosnen nepnenmuxymsp 4D k
IUTOCKOCTH TpeyroibHuKa. YeMy pasHo paccrosiaue oT Toukn D sio npsmoit BC | ecom AD =1

BC—g am?

2. W3 TOYKM K TUIOCKOCTH IIPOBEECHBI IBE HAKJIOHHbIE, paBHbIE 10 cM u 65 cM. IIpoeknus Bropoit
U3 HUX Ha 4 cM OoJblie mpoekuuu nepsoid. Halinnre npoekuny HakJIOHHBIX.

Bapuanr 2

1. U3 Bepummnbl paBHOCTOpOHHETO Tpeyronbauka KM poccranosnen nepnenukynsp KD k

IUIOCKOCTH TpeyroibHiKa. UeMy paBHO paccTosHue oT Toukn D 1o npsvoit FM | ecnu KD =3
oM, FM =9 nm?

2. W3 TOYKM K MIOCKOCTH NPOBEICHBI IB€ HaKJIOHHbIe. HalinnTe JIMHBI HAaKIOHHBIX, €CJIM HAKJIOHHbIE
OTHOCSTCS Kak 1:2, a MpOEKIMU HAKJIOHHBIX PaBHbI 2 CM U 14 cM.

YcioBusi BbINOJHEHUS] 3aIaHUS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMSI 3AHITHUS

2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 20 MUH.

3. BbI MOXETE BOCIIOJIL30BATLCS KOHCIIEKTOM J'IGK!!I/II/I, 2366HI/IKOM

Tema4. KoopanHaThl B IPOCTPAHCTBE
3AJTAHUE Ne 9:

CamocTosiTeJIbHAA pa60Ta

«Paccrosinue MeK1y TOUKAMMI»
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Tekcr 3aaauus

Bapmuanr 1

1) Haiigure paccrosiaue mexay Toukamu A(-1; 0; 2) u B(1; -2; 3).

2) Ha ocu opauHaT HallTH TOUKY, paBHOYAAIEHHYI0 OT Touek A(1; -3; 7) u
B(5; 7; -5).

Bapmuanr 2

1) Haiinure paccrosinue mexay Toukamu A (2; 3; 1) u B(1; 15 -1).

2) Ha ocu abcumcc HalTH TOYKY, PABHOYAAJICHHYIO OT TOYEK

A(1; -3; 7)u B(5; 7; -5).

Bapuanr 3

1) Haiinure paccrosinue mexay Toukamu A(-1; - 2; 3) u B(-2; 0; 1).

2) Ha ocu z HaiiTu TouKy, paBHOyAajdeHHYIo oT Touek A(1; -3; 7) u B(5; 7; -5).

Bapmuanr 4

1) Haiinure paccrosiaue mexay Toukamu A (-2; -3; 1) u B(-1; - 1; 3).
2) Ha ocu opauHaT HaTH TOUYKY, paBHOYAAJIECHHYIO OT TOUEK

A(l; 2;3) u B(-2; 1; 4).

Bapmuanr §

1) Haiigure paccrosiaue mexay Toukamu A(-1; 4; 2) u B(1; -2; 5).

2) Ha ocu opauHat HaliTH TOUKY, paBHOYJAJIEHHYIO OT Touek A(2; -3; 6) u
B(-5;7;5).

Bapuanr 6

1) Haiinure paccrosiaue mexay Toukamu A (-2; 4; 1) u B(1; 1; -1).
2) Ha ocu aGcruce HaWTH TOYKY, paBHOYIAJIECHHYIO OT TOUYEK

A(-1; 3; 2) u B(4; 1; -5)

Bapuant 7

1) Haiinure paccrostaue mexay Toukamu A(1; -2; 3) u B(2; 0; -1).

2) Ha ocu z HaiiTu Touky, paBHOyAaJeHHYI0 OT Touek A(-2; 4; 1) u B(1; 1; -1).
Bapuanr 8

1) Haiinure paccrosiuue mexay Toukamu A (-1; 3;- 1) u B(1; 2; 5).
2) Ha ocu opauiHaT HaTH TOUKY, paBHOYIAJIEHHYIO OT TOYEK
A(-2;4; 1) u B(1; 15 -1).

Bapuanrt 9

1) Haiinure paccrosinue mexay Toukamu A(-5; 4; 2) u B(5; 3; 3).

2) Ha ocu opuHaT HallTH TOUKY, paBHOY/IAJIEHHYIO OT Touek A(2; 3; 2) u
B(3; -7; -5).

Bapuant 10

1) Haiinure paccrosiuue mexay Toukamu A (-3; 3; 1) u B(1; 6; -1).
2) Ha ocu abcuucc HalTH TOYKY, PAaBHOYAAICHHYIO OT TOYEK
A(2;3;2)u B(3; -7; -5).

Bapmuanr 11

1) Haiinure paccrosinue mexay Toukamu A(3; - 4; 3) u B(6; 0; 1).

2) Ha ocu z HaliTH TOUKY, paBHOYAAJICHHYIO OT TOYEK

A(2; 3;2)u B(3; -7; -5).

Bapuanr 12

1) Haiinure paccrosinue mexay Toukamu A (2; -7; 1) u B(-5; - 1; 3).
2) Ha ocu opavHAT HaWTH TOUKY, PABHOYJAJICHHYIO OT TOYEK

A(4; -2;6) u B(-2; 1; 4).

Bapuanr 13

1) Haiinute paccrosinue mexay Toukamu A(S; -1; 2) u B(3; 2; 5).

2) Ha ocu opauHaT HalTH TOUKY, pAaBHOYAAIEHHYIO OT Touek A(4; -2;6) u
B(-2; 1; 4).

Bapmunanr 14

1) Haiinure paccrosinue mexay Toukamu A (2; 4; 9) u B(1; 0; -1).
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2) Ha ocu aGcruce HaWTH TOYKY, paBHOYIAJIECHHYIO OT TOUYEK

A(4; -2;6) mu B(-2; 1; 4).

Bapmuanr 15

1) Haiinure paccrosiaue mexay Toukamu A(1; -2; 3) u B(2; 0; -1).

2) Ha ocu z HailTu TOUKY, paBHOY/AAJIEHHYIO OT Touek A(4; -2;6) u B(-2; 1; 4).
Bapuanr 16

1) Haiinure pacctosiuue mexay Toukamu A (1; 8;- 1) u B(1; 2; -5).

2) Ha ocu opauiHaT HaTH TOUKY, paBHOYIAJIEHHYIO OT TOYEK

A(7; 8; 1) u B(1; 1; -3).

Bapuant 17

1) Haiigure paccrosiuue mexay Toukamu A(10; -1; 2) u B(3; 12; 5).
2) Ha ocu opauHaT HallTH TOUKY, paBHOYAAIEHHYI0 OT Touek A(0; -2;6) u
B(-2; 4; 4).

Bapuanr 18

1) Haiinure pacctosiaue mexay Toukamu A (12; -4; 9) u B(1; 0; -1).
2) Ha ocu abcuucc HalTH TOYKY, PABHOYAAJICHHYIO OT TOYEK

A(4; -1;6) u B(-3; 1; 4).

Bapuanr 19

1) Haiinure paccrosinue mexay Toukamu A(11; -2; 5) u B(2; 1; -1).

2) Ha ocu z HaliTH TOUKY, paBHOYAAJIEHHYIO OT Touek A(4; -1;6) u B(-3; 1; 4).
Bapmuanr 20

1) Haiinure paccrosiaue mexay Toukamu A (1; 8;- 1) u B(1; 2; -5).

2) Ha ocu opauHaT HalTH TOUYKY, paBHOYAAJIEHHYIO OT TOUEK

A A(4;-1;6) u B(-3; 1; 4).

BapuanT 21

1) Haiinute paccrosiaue mexay Toukamu A (-7;- 2;6) u B(1; -2; 0).

2) Ha ocu opauHaT HailTH TOUYKY, paBHOYAAJIECHHYIO OT TOUEK

A(-7; 4; -1) u B(2; 2; -2).

Bapuant 22

1) Haiinure paccrosinue mexay Toukamu A(S; -4;- 2) u B(8;- 3;1).

2) Ha ocu aGcruce HalWTH TOUKY, paBHOY/IAIeHHYIO OT Touek A(S; -3; 7) u
B(3; 4; -5).

Bapmuanr 23

1) Haiinute paccrosinue mexay Toukamu A (-5; -5; 1) u B(1; 2; -1).
2) Ha ocu anmuukatr HalTH TOYKY, PABHOYIAJIEHHYIO OT TOUYEK

A(-6; 3; 1) u B(8; -7; -5).

Bapuanr 24

1) Haiinure paccrostaue mexay Toukamu A(10; - 4; 9) u B(6; 1; -1).
2) Ha ocu z HailT TOYKY, paBHOY/IAJIEHHYIO OT TOUYEK

A4; -4; 2) u B(6; -7; -5).

Bapmuanr 25

1) Haiinute paccrosinue mexay Toukamu A (-4; -7; 6) u B(5; - 1; -3).
2) Ha ocu opauHaT HaAMTHU TOYKY, PAaBHOYAAJIEHHYIO OT TOYEK

A(-4; 2;1) u B(-4; 9; 4).

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (BpeMmsi) BBITIOTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMSI 3aHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 20 MUH.

3. Brl MOkeTe BOCIIONIB30BATHCSI KOHCTICKTOM JICKITHI, YICOHHKOM

3AZTAHUE Ne 10:

CamocrosiTesqbHast pabora

«KOOpI[]/IHaTLI BEKTOpAa. AO0co/I0THAsI BeJIMYHHA BEKTOpa»

13



Tekcr 3aaauus

Bapuanr 1

1. Hausl Touku A (-3; -4; -5), B(1;0; 3), C(2; 7; -3), D (x ;y; z). Haiitu Touky D, ecniu Bektop AB

paseH BekTopy CD.
2. Haiinurte abcomoTHyIO BenmnuuHy Bektopa AB u3 3amaun 1.

Bapuant 2
1.Jausr Touku  A(0; 2; -3), B(-1; 1; 1), C(2; -2; -1), D (x ;y; z). Haittu Touky D, ecnu Bektop AB

paBeH BekTopy CD.

3. HaiiguTe abconroTHyIO BeuurHy BekTopa AB u3 3amaum 1.

YciaoBusi BHINOJTHEHUS 3aaaHusA

1. Mecto (BpeMSI) BBIITOJTHCHUS 3a/IaHUs 3a1aHUC BLITOJIHACTCA B aAYIMTOPUHN BO BPEMSA 3aAHATUA

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHUS: 15 MUH.

3. Bsl MOkeTe BOCIONB30BATHCSl KOHCIEKTOM JIEKITHM, Y4€OHHUKOM

3AZTIAHUE Ne 11:

CamocrosiTeqbHas padora
«YMHOKeHHe BEKTOPa HA YHCJI0»

Tekcr 3a1aHus
Bapmuanr 1
1. Jlaubl BexTophl @ {7;-1;2} nb{4; 3; 1}. Hailinute BexTopr! a) -2a; 6) 4b; B) ¢ =3a-2b;r) 2c.

2. Haiimure koopauHath Bektopa 23 + 3D, ecnima [2;0;-3] , b |5;-1;2]

Bapuanr 2
1. Haiinure koopauHatel BekTopa 2a + D, ecnm a {—4; 1;5} , b {3;—5;—1}
Hanst Bektops! a (7; -1; 2) u b(4; 3; 1). Haiimure Bektoper a) 3a; 6) -2b; B) ¢ =-2a +3b; 1) 2c.

YcioBYS BbINOJHEHUS 3a1aHNS
1. Mecto (BpeMH) BBIITOJIHCHUS 3a/IaHUS - 3aIAHNUEC BBITOJIHACTCA B AYIUTOPUHN BO BPEMS 3AHATUA

2. MakcuManbHOE BpeMsl BHITTOJIHEHUS 3aJaHMsL: 20 MUH.

3. Bel MOkeTe BOCIOIL30BaThCS KOHCIIEKTOM HeK!!Hﬁ, YHC6HI/IKOM

TemaS. KomOuHaTopuka

3AJTAHHUE Ne 12:

CamocrosiTeqibHas padora
«KomOunnaropuka. IIpaBuia c10keHHs ¥ IPOU3BeICHU

Bapmuanr 1.
1. Ha nepoii nosike ctosT 20 KHUT, a Ha BTOpoi noske — 17 KHUr. CKOIBKUMHU CIOCO0aMH MOYKHO

BBIOPATh OJIHY KHUTY?
2. Uz ropona A B ropon B moxHO nmoOpatscst uepes ropoa C. Ilpuuem, u3 ropoga A B ropog C MOKHO

no0paThCst TOe3/10M Ui aBTo0ycoM, a u3 ropoaa C B ropos B MoxkHO 100paThCst TOE3710M,
aBTOOYCOM U camos1eToM. CKOIBKUMH CIIOCO0aMU MOYKHO OCYLIECTBUTH MYTEIIECTBHUE 110
MapmpyTy
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A-C-B?
3. CKONbKO ABYX3HAUHBIX YHCET MOXKHO COCTaBUTH U3 U(p 3, 4, 5, 6, eciiu udpsl B Yucie He
MTOBTOPSIIOTCS?

Bapuanr 2.
1. Ha mepBoii mosike CTosAT 7 KHUT, a Ha BTOpoi mojke — 20 KHUT. CKOMBKUMH CIIOCOOaMU MOKHO

BBIOPATh OJIHY KHUTY C MEPBOM MOJIKH U OJHY KHHUTY CO BTOPOU TOJIKH?
2. U3z ropona A B ropon C MOKHO T0OOpAThCs IO KENe3HOU gopore u camoinetoM. [Ipudem,

CYIIECTBYET TPHU TOE€3/1a, COBEPIIAIOIINX ABMKEHUE TI0 MapiipyTy u3 A B C u JBa aBuapeiica.

CKOIbKO CyIIECTBYET BapUAaHTOB IyTelecTBHs 1o Mmapuipyty A - C ?
3. CKOIBKO ABYX3HAYHBIX YHCENI MOKHO cOCTaBUTh U3 1udp 0, 3, 4, 5, ecnii iudphl B 4UCIIe MOTYT

HIOBTOPATHCA?

Ycii0oBHS BbINIOJHEHUS 3a1aHUS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 33/IaHUS. 3a/IaHUC BBIMOTHACTCS B ayIMTOPUHA BO BPEMS 3aHATHUS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 20 MHH.

3. Brl MOkeTe BOCIIOIB30BATHCSI KOHCTIEKTOM JICKITHM, YI€OHHKOM

3AJJAHHUE Ne 13:
CamocrosiTesibHas pabora

«KomoOunaropuka. Pazmemenusi. IlepecranoBku. Coueranuspy
TekcT 3a1aHus
Bapmuanr 1
1. Ompenenute Bua KoMOuHaTOpHOTO coeanHeHus: B kmacce 30 ydamuxcs. CKOTBKHMH CTIoco0amMu
MO>KHO Ha3Ha4aTh JIBYX JIEKYPHBIX.(pa3MelieHne, IepecTaHOBKA, COUETAHNE)

2. Jlna ocBemieHUs: COOBITMI B OXHOW M3 CTpaH OJIMKHETro 3apyOeXbsi PELICHO OTIPaBUTh TpeX
KOpPECHOHJAEHTOB Ta3eTbl. CKOIbKMMHU cIoco0aMu 3TO MOXHO clielarh, €clii B IuTate 32
COTpyZIHUKa?

3. B xnacce 30 ywammxcsi. CKOTBKMMH CTOCO0OaMH MOXHO BBIOpaTh M3 Kilacca KOMaHIy U3 4
yyalmxcs A1 y4acTHs B OJMMIIMAJIE TI0 UCTOPHHU, JTUTEPATYPE, PyCCKOMY U aHIJIMHCKOMY SI3bIKam?

4. CKOIBKUMH cIOCOOaMU MOT'YyT ACBATH YCJIIOBCK CCCTh HA JACBATH CTYJILCB, CTOAIINX B pﬂI[?

5. B rpymre gecsaTh MpeAMETOB U MATh YPOKOB B JieHb. CKOMBKUMU CIIOCOOAMH MOKHO COCTABUTh
pacnucaHue Ha OJIMH J€Hb?

Bapuanr 2
1. BriOGepure Bua komOuHatopHoro coeauHeHus: B kimacce 30 ygammxcsa. CKOIBKHMH CITOCOOaMH
MO>KHO BBIOpaTh 28 4eNoBeK JUIsi OCEHHETO Kpocca.(pa3MelieHne, epecTaHOBKa, COUYCTAHHE)

2. Jlns BeimonHeHWss OOEBOro 3aJaHusl  PEIICHO OTHPAaBUTh TPeX pa3BeAUUKOB. CKOIBKHMHU
croco0amu 3T0 MOXKHO CJIENaTh, €CJIM BbI3BAIUCH UATH HA 3a/laHue 27 yenoBek?

3. B xmacce 25 yueHukoB. CKOIBKUMH CIOCOOAMU M3 HHUX MOXKHO COCTaBUTh KOMaHIy U3
YeThlpeX YEeNOBEK JJs ydacTHs B KOHKYpPCE JPYAUTOB, KOHKYpPCE 4YTELOB, B TaHIEBAJIbHOM
KOHKYpCE€ U B MaTeMaTHYECKOM KOHKypce?
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4. CxoJbKHUMH CIOCOOAMH MOTYT CEMb YEJIOBEK CECTh HAa CEMb CTYJIbEB, CTOSAILIUX B Psia?

5. CkonbpkuMHu crioco0amMu MOKHO BbIOpaTh 4 nenerara Ha KOH(PEpeHIHIo, eciiu B rpymnme 20

yejoBek?

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (BpeMmsi) BBITIOTHEHUS 3a/]aHNs: 3aJIaHUE BBIMIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 30 MHH.

3. Bel MOXeTe BOCIIOIL30BAThCSI KOHCIIEKTOM J'IGK![I/II/I, yﬂe6HI/IKOM

3AJJAHUE Ne 14:

CamocrosiTeqbHast pabora
«KomOuHaTOpUKA. AHATPAMMBD»

Tekcr 3axanus
Bapuanr 1

1. CxonpKo 4eThIpeXOyKBEHHBIX CJIOB MOYKHO COCTAaBUTH U3 OYKB ciioBa "kHura'"?

2. CKoJIIbKO CYmCCTBYCT aHarpaMm IJis CJIOBa <<nepeMemeHHe>>?

3. CKOJIIbKO CIIOB MOXKHO O6pa3OBaTL us3 6yI(B CJIoBa (l)pal"MeHT, €CJIM CJI0Ba AOJIZKHBI COCTOATD:

(a) u3 BoceMu OykB, (0) U3 cemu OyKB, (B) U3 Tpex OyKB
Bapuanr 2.

1. Cxonbko 4eThIpeXOyKBEHHBIX CJIOB MOKHO COCTAaBUTh U3 OYKB ciioBa "OykBa'?

2. CKoJIIbKO CyYmCCTBYCT aHarpaMm IJis1 CJIOBa ((COBMGH.I@HI/IC»?

3. CKOJBKO CII0B MOKHO O6p330BaTI: u3 6}7KB CJIOBA YYAaCTHHK, €CJIK CJI0BA JOJKHBI COCTOATD:

(a) u3 BocbMmu OykB, (0) u3 cemu OykB,  (B) U3 Tpex OyKB
Yci10BHS BBINOJIHEHNS 32 1aHUS

1. Mecto (BpeMSI) BBIITOJIHCHUS 3a/IlaHUs - 3a1aHUC BLITOJIHACTCA B AYIUTOPUHN BO BPCMSA 3aAHATUA

2. MakcumanbHO€ BpeMsl BBINIOJIHEHUS 3a1anus: 20 MUH.

3. Bbl MOkeTe BOCIOIB30BATHCSl KOHCIEKTOM JICKIIMM, Y4eOHHUKOM

Tema6. OCHOBBI TPUTOHOMETPHH

3AZTAHUE Ne 15:
CamocrosiTeqbHas pabora

«IlepeBoxa rpaaycHoOi Mepbl H3MEPEHHS YIVIOB B PAJIMAHHYI0O H 00pPaTHO»

TekcT 3a1aHuA
Bapuanr 1

1°.  IlepeBeaute B paguanbl: 16° = A
2°.  IlepeBenute B paguansl: 150° =
3°. BeIpa3zurte B rpagycax: =

4°.  BeIpa3zute B rpagycax: =
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OTMeThTE HA pUCYHKE HadalabHbIM paaunyc OA
OtmeTpTe Ha pucyHke yrasl  90°, 270°.
[ToanumuTe 4eTBEpTH.

Omnpenenute, B KaKOW Y€TBEPTH JICKUT yroa a) 121°;6) -98°

Onpenenute 3HaK BoIpakeHus:: cos 215°
Onpenenute 3HaK BelpaxeHus: tg 120°

Bapuant2
IlepeBenute B paguanbl: 27° =
ITepeBenute B paguanbl: 156° =
Bripazure B rpagycax:
Bripazure B rpagycax: =
OTMeTbTE HA pUCYHKE HadaiabHbIM paaunyc OA
OtmetpTe Ha pucyHke yrasl  90°, 180°.
[TognuimmuTe 4eTBEPTH.

Omnpenenute, B KaKO Y€TBEPTH JIEKUT yroa a) 12°; 0) -198°

Onpenenute 3HaK BoipaxkeHus: sin 200°
Omnpenenute 3HaK BeipakeHus: tg 320°

Bapuant 3
[lepeBenute B paauanel: 24° =
[TepeBenute B paauansl: 153° =
Bripasute B rpagycax: =
Breipazure B rpagycax: =
OTMeThTE Ha pUCYHKE HauaidbHbIM paanyc OA
OtmeThTe Ha pucynke yrasl  180°, 270°.
[Tognuiure 4eTBEpTH.

Omnpenenute, B KaKoil YeTBEPTH JIexKUT yroan a) 120°; 6) -35°

Omnpenenute 3HaK BoipaxkeHus:: cos 190°
Omnpenenure 3Hak BeipaxxkeHus: ctg 100°

Bapuanr 4
[lepeBeauTte B paguanbl: 42° =
[lepeBeauTte B paguanbl: 160° =
Belpasure B rpagycax: =
BeIpasure B rpagycax: =
OTMeThTE HA pUCYHKE HadaiabHbIM paaunyc OA
OtMmetbTe Ha pucyHke yrasl  45°, 270°.
[ToanuiuTe 4eTBepTH.

Omnpenenute, B KaKO Y€TBEPTH JICKUT yroa a) 95°; 0) -110°

Omnpenenute 3HaK BhIpaKeHUs: cos 95°
Omnpenenurte 3HaK BbipaxkeHus: tg 220°



1°.
2°.
3°.
4°.

A A

1°.

3°.
4°.

0 0= W

1°.
2°.

Bapuant 5
[TepeBenute B paauansl: 40° =
[lepeBeaute B paguanbl: 162° =
Breipa3ute B rpanycax: =
Breipasure B rpagycax: =
OTMeThTE HA pUCYHKE HadaiabHbIM paauyc OA
OtMmetbTe Ha pucyHke yrasl  90°, 360°.
[Toanmumure 4eTBEPTH.
Omnpenenute, B KaKOi YeTBEPTH JIekKUT yroa a) 220°;6) -10°
Omnpenenute 3HaK BeIpakeHus: sin 20°
Omnpenenurte 3HaK BbipaxkeHus: tg 137°

BapuanT 6
[TepeBenute B paauansl: 48° =
[lepeBenute B panguanbl: 165° =
BeIpasure B rpagycax: =
Bripazure B rpagycax: =
OTMeThTE Ha pUCYHKE HadajabHbIM paaunyc OA
OtmeTpTe Ha pucyHke yrasl  -90°, 270°.
[Toanmumunre 4eTBEPTH.
Omnpenenute, B KaKOW Y€TBEPTH JIKUT yroa a) 159°;6) -135°
Onpenenute 3HaK BolpaxkeHus:: cos 110°
Onpenenute 3HaK BelpaxeHus: ctg 253°

Bapuanr 7
[lepeBenute B paguanbl: 54° =
[lepeBenute B panguansl: 171° =
Breipasure B rpagycax: =
Belpasure B rpaagycax: =
OTMeThTEe Ha pUCYHKE HauadbHbIN paanyc OA
OtMmetbTe Ha pucyHke yrael  90°, 270°.
[Tognuimmure 4eTBEPTHU.
Omnpenenute, B KaKOW Y€TBEPTH JISKUT yroa a) 195°;6) -110°
Omnpenenute 3HaK BhIpaXKEHUS: cOS 75°
Omnpenenute 3Hak BoipaxkeHus: tg 200°

Bapuanr 8
[lepeBenute B pajguanbl: 63° =
IlepeBenute B paauansl: 174° =

18



1°.

3°.
4°.
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1°.
2°.
3°.
4°.

BeIpasure B rpagycax: =

Bripazure B rpagycax: =

OTMeThTE Ha pUCYHKE HadajabHbIM paaunyc OA
OtmeTpTe Ha pucyHke yriasl  180°, 360°.
[Toanmuumunre 4eTBEPTH.

Omnpenenute, B KaKOW YETBEPTH JICKUT yron a) 145°
Onpenenute 3HaK BoipaxkeHus: sin 40°

Onpenenute 3HaK BelpaxkeHus: tg 114°

Bapuanrt 9
[lepeBenute B pajguanbl: 72° =
[lepeBenute B panguanbl: 186° =
Bripazure B rpagycax: =
Breipa3sute B rpanycax: =
OTMeThTE Ha pUCYHKE HaualdbHbIN pagunyc OA
OtmeThTe Ha pucynke yriasl  180°, 360°.
[TognuimmuTe 4eTBEPTHU.
Omnpenenute, B KaKOW 4YETBEPTH JICKUT yroi a) 369°
Onpenenute 3HaK BbipaxkeHus: cos 280°
OmnpenenuTte 3HaK BhIpakeHus: ctg 53°

Bapmunant 10
[lepeBenute B pafiuanbl: 66° =
ITepeBenute B paguanbl: 189° =
Bripazure B rpagycax: =
Bripazure B rpagycax: =
OTMeThTE HA pUCYHKE HadalabHbIM paaunyc OA
OtmeTpTe Ha pucyHke yrasl  -90°, 180°.
[TognuimmuTe 4eTBEPTH.
Omnpenenurte, B KaKOW 4YETBEPTH JICKUT yroi a) 175°
Omnpenenute 3HaK BoIpakeHus:: cos 205°
Omnpenenurte 3HaK BeipakeHus: tg 105°

Bapuanr 11
[lepeBenute B paguanbl: 75° =
[TepeBenute B paauansl: 192° =
Breipazure B rpagycax: =
Breipa3ute B rpanycax: =
OTMeThTE Ha pUCYHKE HaualdbHbIN pagunyc OA

. 6) -40°

. 6) -35°

. 6) -160°
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6. OtMmetbTe Ha pucyHke yrasl  90°, 270°.
7. [Toanmuumure 4eTBEPTH.
8. Omnpenenute, B KaKO Y€TBEPTH JIEKUT yroa a) 45°; 0) -140°
9.  Omnpegnenute 3HaK Bblpaxenus: sin 140°
10.  Omnpenenure 3HaK BelpakeHus: tg 14°
Bapmuanr 12
1°. IlepeBemute B paguanbl: 78° =
2°.  IlepeBenute B paguanbl: 195° =
3°.  BsIpa3ure B rpagycax: =
4°.  BeIpa3zute B rpagycax: =
5. OTMeThTE Ha pUCYHKE HauadbHbIM paanyc OA
6.  OrmerbTe Ha pucyHke yriel 270°, 0°.
7. [Tognuiure 4eTBEPTH.
8. Omnpenenute, B Kakoh 4eTBepTH JexuT yron a) 400°; 0) -135°
0. Omnpenenute 3HaK BeIpakeHus: cos 80°
10. Omnpenenure 3HaK BeIpakeHus: ctg 153°
Bapuanr 13
1°.  IlepeBemute B paguanbl: 80° =
2°.  IlepeBeauTte B paguanbl: 198° =
3°.  BeIpa3ure B rpagycax: =
4°.  Belpa3zute B rpagycax: =
5. OTMeThTe Ha pUCYHKE HaualdbHbIN paaunyc OA
6.  OrmerbTe Ha pucyHke yrisl  0°, 270°.
7. [TognuimmuTe 4eTBEPTH.
8. Omnpenenute, B Kakoh 4eTBEepTH JeKHUT yroa a) 300° ; 6) -95°
9. Onpenenute 3HaK BbIpaxkeHus: cos 155°
10. Omnpenenure 3HaK BeIpakeHus: ctg 33°
OTBeTHI:
Bapwna 1 2 3 4 5 6 7
HT
Nel a) ; a) ; a) ; a); a) ; a) ; a) ;
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[S—

[

Ne2 6) 6) 6) 6) 6) ) 6)

Ne3 a) 84°; a) 99°; a) 105° a) 100° a) 114° a) 102° a) 108°
N4 0) 207° 0) 204° 0) 222° 0) 210° 0) 234° 0) 220° 0) 228°
Bapwua 8 9 10 11 12 13 14
HT

Nel a) ; a) ; a) a) ; a) a) ; a) ;
Ne2 6) 6) 6) 6) 6) 6) 6)

Ne3 a) 135°% | a) 126° |a) 120° |a)1l7°% |a)138° |a)140° |a)132°;

Ne4 6) 260° | 6) 255° | 6) 243° | 6) 246° |6)261° |6)264° |6)258°

YcioBusi BbINOJHEHUS] 3aIaHUS

. Mecto (BpeMSI) BBIITOJIHCHUS 3aJIaHUS - 3a1aHNC BBITTOJIHACTCA B aYIMTOPHUU BO BPCMSA 3aAHATUA

. MakcumanbHOE BpeMsl BHITTOTHEHUS 3aJaHUS: 12 MUH.
. Bel HE MOKeTe BOCIIOIB30BATHCS _CIIPABOYHOM JIMTEPATYPOM

3AJJAHUE Ne 16:

MareMaTHYeCKHUH TUKTAHT
«OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYJIBDY

Tekct 3aaauHus
3anuimTe OCHOBHBIE TPUTOHOMETPUYECKUE (hOPMYIIHI.

YcioBYS BbINOJHEHUS 3a1aHNUS

. Mecto (BpeMH) BBITIIOJIHCHUS 3aJIaHUs . 3a1aHNEC BBITIOJIHACTCA B aYIUTOPHUU BO BPEMS 3aAHATUA

. MakcumaiibHOE BpeMsl BBITIOJIHEHUS 3a1aHUS: 10 MUH.
. BBl He MOKeTe BOCIIONIB30BaThLCA _CIPABOYHON JIMTEPATYPOU

3AJJAHUE Ne 17:

CamocrosiTesibHas paboTa
«®opMyJibl NPUBEIEHU»
TekcT 3a1aHUA
Bapmuanr 1
1. Vkaxure BepHBIE paBEHCTBA:
alsin|m+a|=sina
e

6(3(:05(1800—300):7
8( CoS

31
——oa|=—cosa
2
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24sin =—cosa

31
—— +a
2

2. 3ameHUTE JaHHBIE YIVIBI YIJIOM MEPBOU YETBEPTH:

. (75 ) . (37[ j (3% )
sm| —+a smf—-o«& ctgl ——«o

T 21 . T
5c0Ss—cos—sm| T ——
3 3 [ 3]

3. Brruucnure:

cos(27 — ) 005(327[ - 0{]

ctg(7r + aj
4. VYnpocTuTe BbIpayKEHHE: 2
Bapuanr 2
1. VYkaxure BEepHbIE paBEHCTBA!
alsin|m+al=—sina
6 cos (180" ~30°|=—cos 180"

. 3T .
8(Cos T_G =—sina

. . | 3m
26sin|=—+a |=cosa

2. 3aMeHuTE JaHHBIE YIIIbl YIJIOM IIEPBOI YETBEPTH:

Sre) o3 S
cos| —+a cos| — -« , g — -«

65sin x cos(2w — Z) sin r
3.Bbruncinre: 3 4 2
sin (7 — o) cos(7 — @)

ctg[ - ]
4. YpocTtute BbIpakeHuUe: 2

YcioBYS BbINOJHEHUS 3a1aHNAS

1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/IaHUs - 3a1aHNWEC BBINIOJIHACTCA B aYJIUTOPHUHN BO BPEMS 3aAHATUA

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aaHMsL: 20 MUH.
3. Bbl MOkeTe BOCIIOJIb30BATHCS] KOHCIIEKTOM JICKIUH, Y4eOHUKOM

3AJJAHUE Ne 18:

CamocrosiTesibHas padora
«DyHKIUM y=SinX U y=c0oSX»
TekcT 3a1aHUA
Bapmuanr 1
1.IlocTpouTts rpaduk GpyHkun y=2cosx + 3
T

2. TToctpouts rpaduk GyHKIHE y=sin(x + 4 ) - 2
Bapmuanr 2
1.IlocTpouTts rpaduk pyHkuu y=3sinx - 1
T

2. TTocTpouts rpaduk GyHKIHE y=cos(X - 3 ) +2

YciaoBusi BbINOJHEHUS 3a1aHUS
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1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumanabHOE BpPCEMs BBIIIOJIHCHHA 3aJaHUA: 1_5 MUH.
3. Bel MOXeTe BOCIIOIL30BAThCS CIIPaBOYHBIM MATCPUATIOM

3AJJAHHUE Ne 19:
CamocrosiTesibHas padora

«Pemienue npocreimux TPUrOHOMETPUYECKUX YPABHEHM D)
Tekcr 3ajanus

BapuanTt 1
1. Pemuts ypaBHEHHUS:
) 3 Cx
sin x =—— cos2x=— sin—=1 .
1) 2 23 2 4) clgdx=—1 5y —cosx=1 g sin(7-x)=0

. 2 _
2. Pemmre ypauenne <3t xcosx+zcostx=0

3. JHonomnumenvno: Pemmre ypaBuenue: St 3%+ cos3x =1
Bapmuanr 2

1. PemmTh ypaBHEHHUS:

1 2 X
nx=— COS2x =——— ~—=1
1) s x 2 2) 2 3) cos 2 4) tg(_3X) = _\/g 5) COS(—X) =1

6) sin( 27 +x)=0

. _ a _ .
2. Pewnte ypaBHeHHE Ssin xcosx—Jcos® x=2an" x

2 i =
3. Honoanumenvno: Pemmre ypaBHEHUE: doos” x+dsinx—4 =10

YcioBus BbINOJHEHUS 3aaHusd

1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3a1aHUC BLITOJIHACTCA B AYIMTOPUHN BO BPEMSA 3AHATUA

2. MakcumanbHO€E BpeMsl BBIIIOJTHEHUS 33/1aHUS: 30 MUH.

3. BBI MOIKCTC BOCIIOJIB30BaATHCA KOHCIICKTOM HCKuHﬁ, y‘le6HI/IKOM
Tema7. OyHKIUU U rpaQuKH

3AJJAHUE Ne 20:

CamocrosiTeqibHas padora
«YeTHble U HEYETHbIE (PYHKLIHID)

TekcT 3a1anusa
Bapmnanr 1

1. Jokaxwure, 4To faHHAS QYHKIMS SBIISETCS YETHOM UM HEYETHOM:

3 . X
a)f(x)=x4—2x2—sin23x 6)f(X)=7x +smE

2. [lpuBecTH MpUMEpPHI ABYX HEUETHBIX (QYHKITHIA.

Bapuanr 2
1. Jokaxwure, yTo AaHHAs PYHKIHS SABISETCS YETHOW WIIM HEYETHOM:

6 X
a) flx)=x*=3x +sin 2x 5) flx)=2x +4cosE
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2. [IpuBecT npuMepsl ABYX YETHBIX (PYHKIUH.

YciaoBusi BHINOJIHEHUS 3aaaHuA

1. Mecto (BpeMSI) BBIITOJTHCHUS 3a/IaHUs - 3a1aHUC BBITOJIHACTCA B aYIMTOPUHN BO BPEMSA 3aAHATUA

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHUS: 15 MUH.
3. Bol MOkeTe BOCIIOIB30BaTHCSl _CPABOYHBIM MATEPUATIOM

Tema 8. MHOIrOrpaHHMKH M KPYILJble TeJIa

3AZTAHUE Ne 21:

CamocrosiTesqbHast pabora
«IIpu3zma. IlpssMoOyroabHbIN NapaJsieaenumnen

Tekcr 3axanus
Bapuanr 1

1. OcHoBaHue npsAMON MPU3MbI — IPSMOYTOIbHBIM TPEYTOJIbHUK C KaTeToM 6 u 8 cM. /luaronans
OOKOBOM TpaHU, COIEPIKAIIECH THTIOTEHY3y TPEYTOJIbHUKA, paBHA 26¢cM. HaiinuTe: BHICOTY IPHU3MBI,

I0MIa/1b OOKOBOI MOBEPXHOCTH MPHU3MBIL. [110111a/1h TOTHOM MOBEPXHOCTH MPHU3MBI.
2. CropoHa OCHOBaHHMS MPAMOYTOJIBHOIO Mapajuiesienuneaa paBHa 2 U 3 CM, a JUArOHAJIb — /CM.

Haiigure 60KOBYIO MOBEPXHOCTD MapaljiesienuIesa.

Bapuanr 2
1. OcHoBaHu€ NPSIMOM MPHU3MBI - TPSAMOYTOJILHBIM TPEYTOJBHUK ¢ TUIOTEHY301 20 cM, U KareToM 16 cM.

Jlnaronans G0OKOBOH TpaHH, coJeprKalieil BTOpol KaTeT TpeyroibHuKa, paBHa 13cMm. Haiinure: BoicOTy

TIPU3MBI, TUIOIIAIb OOKOBOI MMOBEPXHOCTH, TUIOIIAIb MTOJTHON MTOBEPXHOCTH.
2. OcHoBaHuE MPSAMOTO MapaJyIeNICHIeIa — MapauIeIOrPaMM CO CTOPOHAMHU 5 U 8 CM. U OCTPBIM yTJIOM

30° . ITonHast HOBEPXHOCTH Mapajieienunena papia  1700m°. HaiiguTe ero BbICOTY.

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/]aHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 20 MHH.

3. Brl MOkeTe BOCIIONB30BATHCSI KOHCTIEKTOM JICKITHH, YICOHHUKOM
3AJTAHUE Ne 22:

CamocrosiTeqbHas padora
«IIupamuga»

TekcT 3aganua
Bapmuanr 1

1. OcHoBaHmMe HUpPaMHUIBI -paBHOOEAPEHHBIN TPEYTOIHHUK ¢ OOKOBOM CTOPOHOU 5 CM. H OCHOBaHHUEM
6 cM. Bce aByrpaHHbie yIiibl P OCHOBaHUM MupamMuabl paBubl 60 ° . Hailioute nonnyro

MMOBEPXHOCTh MTUPAMUIBI.
2. CropoHa OCHOBaHHMS MPaBUILHON YETHIPEXYTOJIBHON MUPaMHIbI paBHA 4cM, a armodeMa o0pas3yer ¢

IJIOCKOCThIO OCHOBaHMsI yrom 60 °. Haiimure: BBICOTY mNHpaMUIbl, IDIOMAIL OOKOBOM

MOBEPXHOCTU MUPAMMU/IBL.
Bapuanr 2

1. OcHoBaHue nMUpaMuabl — IPSIMOYTOJIBHBIM TPEYTOJIBHUK C KaTeToM 6 1 8 cM. Bce nByrpaHHbIe yIiibl

IpYU OCHOBaHMU NHMpaMubl paBHbl 60 °.  HaliauTte nonHyo MOBEepXHOCTh MUPAMUJIBI.
2. BeicoTa npaBUIIBHON YETHIPEXYTOIbHOM MHUpaMHIbI paBHA 4 cM, a ee arnodema oopa3yeT ¢ BBICOTOU

yron 45°. Haliaure momnaas OCHOBAHUS MTUPAMHUIBI, OOKOBas IIOBEPXHOCTH MHUPAMUIBI
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YcioBys BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3a1aHUC BLITOJIHACTCA B aAYIMTOPUHN BO BPEMA 3AHATUA

2. MakcumanbHO€E BpeMs BBINIOJHEHUS 3a0anust: 20 MUH.

3. Bel MOXeTe BOCIOJIB30BATHCS KOHCIIEKTOM JIEKIIHH, YIeOHHKOM
3AJIAHUE Ne 23:

CamocrosiTesqbHast pabora
«IuIHHAP ¥ KOHYC»

TekcTt 3axannsa
Bapmnanr 1

1. Otpesok AB paBen 13 cm, a Touku A u B nexar Ha pa3HbIX OKPYKHOCTSX OCHOBaHUM LIMIUHApA.
Haitnure paccrostnue ot orpeska AB 10 ocu HWIIMHIpA, €CIIM €T0 BBICOTAa paBHA SCM, a paguyc
ocHOBaHUA paBeH 10cM.

o (3
2. BricoTa KOHYCa paBHa 4\/5 CM, a yrojl Ipu BCpHIMHEC OCCBOI'0 CCUCHHA pPABCH 120 . HaI/II[I/ITe

IJiomaJab OCHOBAHHA KOHYCA.

Bapuanr 2
1. Beicora mununapa 16 cm, paauyc ocHoBanus 10cm. Llununap nepeceyeH MiIoCKOCThIO MapalIeIbHO
OCH TakK, 4YTO B CEUEHUU NMOITy4miIcs KBajapar. Haiinure paccTosHre OT OCH HUIMH/PA 10 3TOTO CEYECHHUS.

o v
2. BeicoTa KOHYyca paBHA 25 CM, a yTOJI MPH BEPIIMHE OCEBOTO CEYECHUSI PABEH 120°, Haitgure nnomanb

OCHOBAaHMS KOHYcA.
JlomosiHUTEIBbHAS 32244

Pa3BepTkoii 00KOBOIT MOBEPXHOCTH LMJIMHAPA CIYXKHUT NPSIMOYTOJIbHUK, JHArOHAb KOTOPOTOo, paBHas 12,
COCTaBJISIET C OJIHOM U3 cTOpoH yrona 30 rpagycoB. HaliguTe miomniaapr MoJIHOW MOBEPXHOCTH UIMHIPA,
€CJIM €T0 BhICOTA PaBHA MEHBILIEH CTOPOHE Pa3BEPTKHU.

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (BpeMmsi) BBITIOTHEHUS 3a/]aHNs: 3aJIaHUE BBIMIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumanbHO€ BpeMsl BbIIIOJHEHUs 3a4anus: 20  MHUH.

3. Bel MOXeTe BOCHOIL30BAThCSI KOHCIIEKTOM J'IGK![I/II/I, yﬂe6HI/IKOM

3AZTAHUE Ne 24:

CamocrosiTesqibHast padora
«O0beM npusmbl. O0beM NMpPaAMHUIbD)

Tekcr 3axanus
Bapuanr 1

1. OcHoBanue npsAMOYTroNIBLHOTO Mapasuiesenumesaa — ksaapar. Haiignre o0béM mapasuienenumne/a,
€CIIM €ro BhICOTa paBHA 4 CM, a JUAroHajb napaenaenunena o0pasyer ¢ IIOCKOCTbI0 OCHOBAHHUS

yron 45° .
2. Haiigute 00BEM NpaBUIILHOM TUPaMUIBL, €CIIH H0KOBOE pedpO PaBHO 3CM, a CTOPOHA OCHOBAHHUS —

4cwM.

Bapuanr 2
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1. Hsmepenus npsMoyroasHoro napamienenunena 15 m, 50 m, 36 m. Onpezaenure pebpo Kyoa,

PaBHOBEJIMKOTO MPSIMOYTOJIbHOMY MapalljiesIeuIeay.
2. OcnoBanue nupaMubl — kBaapar. Cropona ocHoBaHus pasHa 20 1M, a e€ BeicoTa paBHa 21 am.

Haiinute 00bEM TupamMuibl.

YcioBYSs BbINOJHEHUS 3a1aHNS
1. Mecto (BpeMH) BBIITOJIHCHUS 3a/IaHUS - 3aIAHNUEC BBITOJIHACTCA B AYIUTOPUHN BO BPEMS 3AHATUA

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3afanus: 20 MMH.

3. Bel MOkeTe BOCIOIB30BaThCS KOHCIIEKTOM J'IGK!!I/II/I, y366HI/IKOM

3AJJAHUE Ne 25:

CamocrosiTesibHasi padora
«O0bem numHApPa. O0beM KOHYCa».

Tekcr 3axanus
Bapuanr 1

1. O6wem muMHApa paBed 60T cM®, a mIomans oceBoro ceuenus 24 cm?. Haliaure paanyc ocHOBaHMsA

LUIIUHIAPA.
a) 4\2 cm 6) 6 cM’ B) 5 cMT) 8 cM

2. Haiinute 00bEM KOHYCA, TTOJIYYE€HHOTO BpaIllEHUEM PaBHOOEIPEHHOTO MPSMOYTOILHOTO

TPeyronbHUKA C THTIOTeHy30i 3V 2 cM BOKpYT CBOETO KaTeTa.
Bapuanr 2

1. Otpe3ok CD, KOHIIBI KOTOPOTO JIEKAT Ha Pa3HbIX OKPYKHOCTSIX OCHOBAaHUM IWJIMHAPA, EPECEKAET
och IIHHIpa 1o yriiom 60°. Haiinure o6beM nmmuaapa, ecau CD=8 cm
1. O6weM konyca paBen 187 am’. OceBoe ceueHne KoHyca — NPSIMOYTOJIbHbIN TpeyroisHuK. Haiiaure

BBICOTY KOHYCaA.

Yci1oBYS BbINOJHEHUS 3a1aHNAS
1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/IaHUs: 3a1aHWEC BBINIOJIHACTCA B aYJIUTOPHUHN BO BPEMS 3aHATUA

2. MakcuMmanbHOE BpeMs BBIIIOJIHEHUS 3afanus: 20 MMH.

3. Bel MOkeTe BOCHOIB30BaThCSI KOHCIIEKTOM J'ICK!!I/II/I, YEG6HI/IKOM

Tema 9. Hauaaa MaTeMaTH4YeCKOr0 AHAJIHN3A

3AJJAHUE Ne 26:

MaremaTnueckuii IMKTAHT
«CBoJiCTBA HOCJIEI0BATEILHOCTEH»

Tekct 3aganus

No 1. BeiOepute BepHBIC U HEBEPHBIC YTBEPIKICHHS
1).a: 4; 6; 8;...Bo3pacraromias MoCIeI0BaTeIILHOCTh
2)B: -1; 3;-5; 4; ... Bo3pacTaroias rnocie10BaTeIbHOCTb
3)C: -7; -10; -13; -orpaHuYeHHasi CBEPXY MOCIIEI0BATEIbHOCTD

4)P: -28; -27; -26;... yObIBaroIas mocyie10BaTeIbHOCTh
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5)Ecmm A: 15 3;9; 27;....

C: 2;4;8;16;...tTo A+C: 3; 7; 18; 42....
6)Ecim a: -3; -5; -7; -9;...

P: 10; -11; 12;-13;...., 0 A-P: -13; 6; -19; 4;...

No 2. Haiinurte niTh MEPBBIX 3JIEMEHTOB IMOCIEA0BATEILHOCTH, 3aJaHHOM opMyioil  a, =4n-2. MoXHO
JI1 BBIYMCIIUTH COPOK MEPBBIA 3JIEMEHT JaHHOU nociiefoBaTesibHOCTU? ECiau MOKHO, TO BBIYUCIUTE €TO.

Ne 3. BeimumuTe mociaenoBaTeIbHOCTH, 3aJaHHBIE PEKYPPEHTHOU (HOPMYIIOii:
1) Anii =22, 2) 8, = n* +4n -1 3) @ni2 = @ni1 + 38, 4) an1 =3an2

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a]JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS

2. MakcumanbHO€ BpeMsl BBITIOJTHEHUS 3a/1aHUS: 15 MUH.
3. Bam HeJib3sl BOCITOJIB30BAThCS KOHCIIEKTOM JEKIIUNA, YI€OHUKOM

3AJAHUE Ne 27:

CamocrosiTesibHasi padora

«beckoHeyHO yObIBaKIIasi reoMeTpUYecKasi IPOrpeccusi M ee CyMMay

TekcT 3a1aHus
Bapuanr 1

1. BbluKCIIATE TATHIA YIEH TOCIIEN0BATEILHOCTH, 3a1aHHOM Gopmynoi  a,=2"—1
2. TlpencraBbTe OECKOHEUHBIE TEPUOANYECKUE ECATUYHBIE IPOOH B BUE OOBIKHOBEHHBIX Jpo0eii: a)
2,(7) ©6) 1,3(4) B)3,(12)
Bapuanr 2
1. Bpruucnure necsaTolii 4iEH MOCIEA0BATEIFHOCTH, 3aJaHHON (PopMyIoit a,=n"—1
2. TIlpencraBbTe OECKOHEUHBIEC TIEPUOANYECKUE ECATHUHBIC IPOOH B BUJE OOBIKHOBEHHBIX JpOOEii:

a)1,9) 6) 3,3(7) B) 2,23)

YciaoBusi BHINOJIHEHUS 3aaaHusA

1. Mecto (BpeMSI) BBIITOJTHCHUS 3a/IaHUs 3a1aHUC BLITOJIHACTCA B aAYIMTOPUHN BO BPEMSA 3AHATUA

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 20 MUH.
3. Bsl MOkeTe BOCIONB30BATHCSl KOHCIIEKTOM JICKITMHM, Y4€OHHUKOM

3AJJAHUE Ne 28:

Tect
«Bbrunc/jieHue NPOU3BOAHOM CJI0KHON PYyHKIUID)

TekcT 3a1anua
Bapmnanr 1

Haiitu npousBoansie pynkuuid. (A., B., C. — oTBETHI)

No 3amanue OTBeTEI
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A B C
1| y=(x+D¥
12(x+ 1) 12(x+ 12(x+1)"
2 | y=(4x-3°
20(4x— 3 S(dx— 3 20x(4x -3
3 ly=(x"-x-3’
Sx - -3t S(xT —x" =3t (720 - 5xh S(7x% 524
4 ¥y =3cos(dx+6)
— Zsin{ 5x + 6) — 15sin{ 5z + 6) 15sinf 5z +6)
5 — i_9
u * 1 2x x
2fx? -2 Wxd -2 Jxi -2
Bapmuanr 2
Haiitu npousBoansie pynknumid. (A., B., C. — oTBeTHI)
Ne 3amanue OTBeTHI
A B C
1 y={x+4"°
Glx+4) Blx+4) x+4
2 | y=03x-2°
H3x—t W3x— 7 93— 27
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3 y=(x +x +1)°
6(x° +x° +107 - (5xt + 3% 6(x" +x° +1)° 5xt 43
4 ¥ = 2an 3x—4)
dcos(3x—4) Gros(ax—4) cosi 3x —4)
5 2
=+x°+8
4 1 2x x
Aex 48 Jxt+8 Wzt +8

YcioBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3aIAHUC BBITOJIHACTCA B AYJIUTOPUUN BO BPEMSA 3AHATUA

2. MakcumanbHO€E BpeMsl BBIIIOJIHEHUS 3a/1aHHUS: 20  MuH.
3. Bl MO)eTe BOCIOJIb30BATHCS CIPABOYHBIM MATEPUATIOM

3AZTAHUE Ne 29:

CamocrosiTeibHasi padora
«YpaBHeHHe KacaTeJbHO»

TekcT 3axaHua
BapuanT 1

Hanumure ypaBHeHHE KacaTeabHON
a) K rpaduKy GyHKIUH y= X* - 4 B TOUKE ¢ aOCLUCCON Xo=-2.
T
X=—
0) k rpaduky QyHKIHH y = SIn2X B TOYKE ¢ abcruccon 6
Bapmuanr 2
Hanummre ypaBHEeHHE KacaTeabHOU
a) K rpaduKy QyHKIMHU y= X* — 2X B TOUKE C abCIUCCOM X=2.
X
cos —
6) kK rpaduKky pyHKIMH Yy = 3 B Touke ¢ abcuuccoit X =7

YcioBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3aIAHUC BBITOJIHACTCA B AYJIMTOPUUN BO BPEMSA 3AHATUA

2. MakcumanbHO€E BpeMs BBINOJIHEHUSA 3a1anus: 20 MUH.

3. BbI MOXKETE BOCIIOIH30BaTHCS KOHCIICKTOM J'ICKQI/II/I, y‘le6HI/IKOM

Tema 10. UHTerpas u ero npuMeHeHHe
3AJTAHUE Ne 30:
CamocrosiTtesibHass padora

«Tadnuunble 3HaAYeHUs1 NepBooOpa3HbIX. [IpaBuia HaxoKAeHUSs EPBOOOPAZHBIX»

Tekcr 3axanus Bapmuanr 1
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[S—

3anummTe TPY MpaBHiIa HAXOXKICHUS TIEPBOOOPA3HBIX.
2. Joxaxwure, uro ¢pyHkuus F ects nmepBooOpazHas it pyHkuuu f Ha mpoMexyTke (-00; +00):

a)F(x=x*-2x+1, f(x)=3x*- 2; 06)F (x)=2sin2x -2, f(x)=4cos2x
— 945 2 2.3
Haiinute nepBooOpa3Hyro QyHKIMH: ) J(x)=2x" -3x 0) Jx)=3x"+2x -1 B)

f(x)=3cosx—4sin x r) f(x)=Bx+1)* ) f(x)=sin(3x+2)

Bapuanr 2
3anuIuTe TpH MpaBHUiIa HAXOXKACHUS IEPBOOOPa3HBIX.
HokaxuTte, yto ¢pyHkuus F ecte nepBoodpasnas g pyakiun f Ha mpomexyTke (-o0; +o0): a) F

x)=x'-3x*+7, f(x)=4x*- 6x; 0)F (x)=cos(2x —4)+1, f(x)=-2sin(2x -4)

— 447 5 P
Haiinute nepBooOpa3Hyro GyHKIMH: ) Sy =4x"-2x 0) f(x)=2x"+4x +1 B)

S(x)=2sin x—3cosx | f(x)=(4x-3)’ p) () =cos(3x-1)

YcioBYS BbINOJHEHHS 3a1AHUS

1. Mecto (Bpemsi) BBITIOJTHEHUS 3a/IaHUS . 3a/IaHUE BBIMOTHACTCS B ayIUTOPUH BO BPEMS 3aHATHUS
2. MakcumanbHO€ BpeMsi BBITIOJTHEHUS 3a/1aHUS: 15 wwuH.

3. Bet HE MoeTe BOCTIOIb30BaThCA COIPABOYHBIM MATEPHAIOM

3AZTAHUE Ne 31:

CamocrosiTeibHasi padora
«BpI1unciIeHre HHTErPaI0B»

TekcT 3axaHua

BapuanT 1
Breruncnure:
) 0 i
Ix“dx I(5x3 —5x+l)dx I3cosxdx
A) 1 0)-2 B) ©
Bapmuanr 2
Brpruncnure:
2 0 %
J-x7dx I(7x3 +2x—15)dx I2cosxdx
A) 1 0)-2 B) ©

YciaoBusi BHINOJHEHUS 3aaaHuA

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBIMIOIHICTCS B _aY/IMTOPUN BO BPEMSI 3AHITHUS
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 20 MUH.

3. Bbl MOkeTe BOCIONIB30BATHCSl KOHCIEKTOM JIEKITHHM, Y4€OHHUKOM

Temall. DaeMeHTBI TEOPUHU BEPOSATHOCTEH
1 MATeMATHYeCKOI CTATUCTUKH

3AZTAHUE Ne 32:

Tecr «Teopusi BeposiTHOCTE»

TekcT 3agaHud.



1.B maxmaTtHON KOPOOKE JISKHUT S5 YepHBIX U 6 OEJIbIX IeIIeK.
WUrpok, He rmaAs, BbIHUMaeT OAHY Iewmky. Haigure
BEPOSATHOCTH TOTO, YTO MEIIKA OKAKETCS OEIIOM.

5.6 .5 .6
a)67a)59a)117d)11'

2. B maprum wu3 100 peraneil BepoOATHOCTb MONAAAHUS
1

6paxosannoii nertamu 20 | ckonbko neranei GpakoBaHHBIX?

a) 1;6) 20; B) 5;r) 15.

3. B oOapabane norepen 20 ommHakoBbiX mmapoB. Illaper
nponymepoBanbl oT 1 1o 20. bapaban Bpamaercs, U U3 HEro
BbIMa/laeT oAuH map. Haiinure BeposTHOCTH TOTO, 4YTO HOMEP
11apa — YeTHOE YHCJIO.

1 12 1

4. CnoBo «MareMaTHKa» HalMCajlu Ha KAPTOHKE M pa3pe3aiu
KapToHKy Ha OykBbl. bykBbl mnepemewmanu. Haiingure
BEPOSTHOCTH BBITALUTH HayJjady KapTOHKY C TJIaCHOIN OyKBOIA.

3anuiuTe MNpaBUIbHBINA
OTBET

5. Jlns 5K3aMeHa NPUTOTOBUIM OWIETHI ¢ HOMepamMu OT |
n025. KakoBa BEpOSTHOCTb TOrO, 4YTO B3STBIA HAyrasm
yYCHUKOM Ouier uMeeT: a) OJHO3HA4YHBIi  HOMep;
0)1By3HAYHbIA HOMEP?

3anuiuTe MNpaBUIbHBINA
OTBET

YcinoBusi BbINOJHEHUS 3alaHusA

1. MecTo (BpeMmsi) BBITIOJTHEHUS 3a/1aHMs: 3aJaHHE BBINOIHACTCS B ayIUTOPUU BO BPEMS 3aHATHUS
2 . MakcumanbHOE BpeMsi BBITTOJIHEHUS 3aJaHNS 20 MHH.

3.

Brel MoxkeTe BOCIIOIb30BaThCS CIIPaBOYHBIM MATCPHUAITIOM

3AZTAHUE Ne 33:

CamocrosiTesibHast padora
«Teopust BeposiTHOCTEH »

Tekct 3aaaHus.

Bapuanr 1.

Bapuanr 2.

1. OxapakTtepu3yite coObITHE, O KOTOPOM HJIET
peub, Kak JOCTOBEPHOE, CIy4aiHOe UIIH
HEBO3MOXKHOE.

N3 cnucka xypHana 9 kiacca (B KOTOPOM €CTh
JIEBOYKHU ¥ MAJIbUMKHU) CIIy4aiiHbIM 00pa3oM BeIOpaH
OMH YYEHHUK: a) 9TO MalbuuK; O0) BBIOpaHHOMY
yueHUKy | rox; B) aToMy yueHuky Oosblie 3-x jaer?
2.Hwuxe nepedncieHbl pa3Hble COOBITHUS. YKaXHUTE
MIPOTHBOTIOIOKHBIE UM COOBITHSI.

a) M3 nsaTu BBICTPEINIOB B LIeJb MOMAIH XOTs ObI JBa.
06) Ha KOHTpOJIBHON s HEe peuIni, Kak MUHUMYM,
TPH 3aJ]a4M U3 MATH.

3. B kopoOke HaxonsTcst 3 4€pHbIX, 4 KPACHBIX U 5
CHUHUX KapaHpameid. Hayraag BbIHMMaeTcsi OAuMH
Kapanaam. Haigure BepOATHOCTb TOTO, YTO
BBIHYTBIH KapaHJall: a) YEpHBIN ; 0) HE KpacHBIN?
4. KakoBa BepOATHOCTH TOTO, 4YTO TPH JABYX
MOCJIEIOBATENIbHBIX OPOCAHUAX UTPAILHOTO KyOUKa
XOTs1 ObI OTMH pa3 BBINIAAET YeTBEPKA?

1. OxapakrepusyiiTe COOBITHE, O KOTOPOM HAET
peub, Kak  JOCTOBEPHOE,  CIy4alHOE WU
HEBO3MOXHOE.

OTkpbIBaeTCs y4yeOHUK JUTEpaTypbl, U Ha JICBOU
CTpaHHULIE BTOPOE CJIOBO — IpHJIarareibHOE — 3TO
CIIOBO: a) COJIEPKUT COINacHble OYKBBI; 0)
HAuMHaeTCsl ¢ OYKBBI «M»; B) HAYMHAETCA C OyKBBI
«bY.

2. Huwxe nepeuncieHsl pa3Hble COOBITUS. YKaXKHUTE
HPOTHUBOIOJIOKHBIE UM COOBITHSI.

a) Moro HOBYIO COCEAKY MO mapTe 30ByT wiH TaHs,
win AHsl.

0) SBka Ha BIOOpPHI ObLTa OT 40% 110 47%.

3. B xopoOke HaxonsiTcs 3 u€pHBIX, 4 KPaCHBIX U 5
CHHMX KapaHpamei. Hayram BblHUMaeTcs OIWH
kapaHzam. Haligute BEpOSTHOCTH TOrO, YTO
BBIHYTBIM KapaH/aall: a) CHHUM ; 0) He YEPHBIN?_

4. B koonepatuBHOM 1ome 70 KBapTHp, U3 KOTOPBIX
CeMb HaxOIAITCS Ha TNIEPBOM OJTaxe, a 5 Ha
nociueaHeM.  Ksaptupbl  pacrpenenstorcss 1o
xpebuto. KakoBa BEpOSITHOCTH TOTO, YTO KHJIbLLY
HE [JOCTAaHETCA KBapTHpa, pAcCIOJIOKEHHAass Ha
MIEPBOM MJIW TTOCJICTHEM dTaxe?
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Yci10BHSA BbINOJHEHUS 32IaHUS
1. MecTo (BpeMmsi) BBIIIOJIHEHUS 3a/1aHNUs: 3aJaHNE BBINOIHACTCS B ayAUTOPUU BO BPEMS 3aHATUS
2 . MakcumanbHO€ BpeMsl BBIMIOJIHEHUS 3aanusa: 20  MMHH.
3. Bl MOkeTe BOCHOIb30BATHCS CIPABOYHBIM MAaTEPHAIIOM

Peuenue:

Bapuanr 1. Bapuanr 2.

1. Ortper: a) ciuydaiiHoe; 0) 1. Ortser: a) pgocroBepHoe ; 0)
HEBO3MOXKHOE; T') TOCTOBEPHOE. CIIy4aifHOE; T) HEBO3MOXKHOE.

3. Pemenne: B kopoOke Bcero | 3. Pemennie: B xopoOke Bcero 3+4+5=12
3+4+5=12 KapaHJaIiei. N=12, | xapannameii. N=12, usBieueHue 1r000ro U3 HUX
U3BJICYEHUE JIIOOOT0 U3 HHUX CUUTAETCS | CUMTAETCS PABHOBO3MOXHBIM. a) A- «BBIHYTHIN
PAaBHOBOSMOXKHBIM. @) A~ «BBIHYTHIA | xanaram CHHUIDY: N(A4) =5
KapaHJam  4EpHbIN»: N(4) =3 N(4) 5

N(A) 3 1 Pl4)= BED)
P(A):(_)=_=_ N 12. 6 B - « BoHYyTSHIl
N 124, 6 B - « KapaH/1ari He YEPHBIID). N(B)=9 ;
BBIHYTBIM  KapaHJall HE  KPacCHBI. N(B) 9 3
N(B) 8 2 PB)=——====
PB=—Z="=Z2 N 12 4
N(B)=8. N 12 3 ,
) 4.Pemienune: OOmee 4YUCIO PaBHOBO3MOXKHBIX

4. Penrenmne: N=6-6=36 Ao _

HUCXOI0B N=70_ Cobpitne A — « KUITBITY
BBINAJET X0Ta Obl oqHa 4. 4 4eTBEpKa He | JOCTanach KBapTHpa Ha IIEPBOM MWIM Ha
BBINAJECT BOOOIIE HH Pasy. | pocmenHeM  HTame» N(A)=5+7=12
— N@4) 25
NCiy = 5.5 25 P(A):_](V):% p(A)=N(A):£=£ B

: : N 70 35 A4 . xumenmy wHe
P(A)=1- P(Z) —1_ 25 _ 11 JIocTajach KBapTHpa HAa IEPBOM WM Ha
36 36 TOCJIETHEM ITAXKE.

P(A)=1-P(4)=1-12-8_29

70 70 35

Tema 12. YpaBHeHUSI 1 HEPABEHCTBA

3AJJAHUE Ne 34:

CamocrosiTesibHAsE padora

« PelieHue panmoHaJIbHBIX YPABHEHUIN»

Tekcr 3aaHus
1) Pemuts ypaBHeHHE: = 1.
2) Pemuts ypaBHeHue: = 0.

3) Pemuts ypaBHeHue: + — =0.

4) Pemmite YpaBHCHUEC MCTOAOM IMOJACTAHOBKH. (

YcioBusi BbINOJHEHUS] 3aIaHUS

2
X

—5x+7)" =2(x> =5x+6)=1.

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHNs: 3aJIaHUE BBITIOIHICTCS B aYIMTOPUN BO BPEMSI 3aAHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 20 MUH.

3. Bbl MOkeTe BOCIIOIB30BATHCSI KOHCTIEKTOM JICKITHH, Y4€OHHUKOM
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3AJTAHUE Ne 35:

CamocrosiTesibHAsE padoTa

« PelieHue MppanMoHAJIbHBIX YPaBHEHUID»

TekcT 3aganus

Pemure ypaBHeHus
Bapuanr 1 Bapuanr 2
x’-9=4 V2x +3=5
x+2=+2x -3 Jx+9 =+/3x -3
x-1=x-3 V10-x =x-10
Ux?—2x-3=2 Yax> —36x+17 =4
Yox? —12x +85 =9 J16x> +16x+29 =5

YcioBusi BbINOJHEHUS] 3IaHUS

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMSI 3AHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS:

3AZTAHUE Ne 36:

25 MUH.
3. Bbl MOkeTe BOCIIOIB30BATHCSI KOHCTIEKTOM JICKITHH, Y4€OHHUKOM

CamocrosiTeibHast padora
« Pemienue JsorapupmMuueckux ypaBHeHUN»

TekcT 3axanusa
Pemure ypaBHeHusi:

* BapuaHT 1 * BapuanT 2
1. log.[12—x|=log.6 1. log,|13—x|=log,8
2. log,|x+5|=log,(4x—10) 2. log,x+7|=log.(5x—3)
3. log,[8—x|=4 3. log,[12—x|=-3
4 |12-3x]=2+llog3 U
: log,( 4. log,|x—1|=log,2+log,3
5. log7(x2—2x—8):1 5. logé(x2—5x+6):—1
6. log;(x—1)=log,2+log,3 6. logs(2x—4)=3+log.4
7. logs(x—2)=log,;14—log,2 7. logy(x—3)=log,21—log,3
* Bapuant 3 * BapuanT 4
1. log,[25+x)=log,9 1.log,(27+ x| =log 12
2. log7(2x+13) log.,(4x—22) 2.1og,[3 x+5|=log, (4 x—20)
3. log,|9—x|= 3.log,(11—x|=2
4. log,(2 x+1) log;13+1 4.2lg6—lgx=31g2
5. logs(2x+7)=logs5+loge3 5. logy(x—2)=logs12+log,7
XZ
6. logl(x2+4x—5)=—4 & -Tx+12)= log;20
7 6.log,¢
7. log,(x+5)=log,81—log,9 7. log,(3x—4)=log,35—log,7
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* Bapuanr 5 * Bapuant 6
1. log,(4+x|=log, 13 1. log,|7—x|=log,8
2. log,[5x+6|= log4(6x 18) 2. log,(6x—3|=log,(x+13)
3. log.|12—x|=2 3. log,|14—x|=3
4. log,|7x—4|=2+log,13 4. lg(x+3)=1+21Ig5
5. logs(7x—3)=log,8+log;4 5. log,(4x+8)=log,,7+log,,8
6.  logs|x™+x+31|=log,,[10x+11] 6. log,[x’—4x+4|=4
7. log,(x+12)=log, 135—log, 5 7. logg(3x—9)=log39—1logs3
*#* Bapuant 7 *#* Bapuanr 8
1. log,[36—x|=log,,25 1. log,,[12+x|=log,,19
2. log,|6x+12|=log,(7 x—23) 2. log,|11x+25|=log ,(12x—17)
3. log,[31-x|=-3 3 log,[29-x|=—4
3 3
4, %log3(2x+1):1 4. %logz[Sx—l]ZI
5. log,(x+2)+log;x=1 5. log,|x+1|+log,x=1
6. log,[16+2"=5 6. log,(37+3")=3
7. log, ,[3x—11)=2 5—x
7. (¢)=2
log, .1 ¢
*** Bapuant 9 *** Bapuant 10
1. log, [5+x|=log,. 48 1. log,l12+x|=log,16
2. log,|7x+5|=log,(8x—13) 2. log,[8x+2|=log,(9x—5)
3. log,[15—x|==2 3. log,[27—x|=-2
4 5
4, %10g215x+1)=1 4, %10g3(6x—3)=3
5. logi(x+1]+log.x=1 5. log,(x+2]+log,x=1
345" 6. log,(40+6")=4
6. (0)=7 7. log,,,(13x—1]=2
log, ¢
10x—1
7. (¢)=2
log,., ¢

YcioBus BbINOJHEHUS 3a1aHUS

1. MecTo (BpeMsi) BBITIOJTHEHUS 3a/1aHUs: 3aJaHNE BBHINOIHACTCS B ayIUTOPUU BO BPEMS 3aHATHUS
2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3aJaHHS: 25 MHH.

3. BBl MOXKETE BOCIIOIH30BaTLCS KOHCIICKTOM J'IeKquI, y‘{e6HI/IKOM

3AJTAHUE Ne 37:

CamocrosiTesibHAsE padoTa
« Pellenne TPUroHOMETPUYECKUX YPaBHEHMID)
Tekcr 3a1aHus




Pemnre ypaBHeHus.

Bapuanr 1.
a) 3Sin*x+10Sinx+3=0;
0) Sin*x+2Sinx-Cosx-3Cos*x=0;
B) 5Sin’x-14Sinx-Cosx-3Cos*x=2.

Bapuanr 2
a)4Sin*x+11Sinx-3=0;
0) Sin*x-4Sinx-Cosx+3Cos*x=0;
B) 5Sin’x-Sinx-Cosx+2Cos*x=3

Bapuanr 3
a) 2Sin*x-3Sinx+1=0;
0) 3Sin*x+Sinx-Cosx-2Cos’x=0;
B) 3Sin’x-Sinx-Cosx=2.

Bapuant 4
a) 6Sin*x+Sinx-1=0;
0) Sin*x+Sinx-Cosx-2Cos*x=0;
B) 4Sin’x-2Sinx-Cosx=3.

Bapwuanr 5
a ) 4Sin’x+11Sinx-3=0;
0) Sin*x+Sinx-Cosx-2Cos*x=0;
B) 5Sin’x-14Sinx-Cosx-3Cos*x=2.

Bapuanr 6
a) 3Sin’x+10Sinx+3=0;
0) 3Sin*x+Sinx-Cosx-2Cos*x=0;
B) 4Sin’x-2Sinx-Cosx=3.

Bapuanr 7
a) 6Sin’x+Sinx-1=0;
0) Sin*x+2Sinx-Cosx-3Cos’x=0;
B) 5Sin’x-Sinx-Cosx+2Cos*=3.

Bapuanr 8
a) 2Sin’x-3Sinx+1=0;
0) Sin’x-4Sinx-Cosx+3Cos’x=0;
B) 3Sin’x-Sinx-Cosx=2.

Bapuant 9
a) 3Sin*x+10Sinx+3=0;
0) Sin*x+Sinx-Cosx-2Cos*x=0;
B) 4Sin’x-2Sinx-Cosx=3.

Bapuanrt 10
a) 4Sin*x+11Sinx-3=0;
0) Sin*x+Sinx-Cosx-2Cos*x=0;
B) 5Sin’x-14Sinx-Cosx-3Cos*x =2.

YcioBYs BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUS - 3a/IaHUE BBIMOIHACTCS B ayTUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aaHMsL: 30 wmuH.

3. Bel MOkeTe BOCHOIL30BaThCS KOHCIIEKTOM HCK!!Hﬁ, y366HI/IKOM

3AJIAHUE Ne 38:

Tect

«PelieHne moka3zarejabHBIX HEPABECHCTB»

TekcT 3aaaHud

BapuanTt 1
3ananmue OtBernl
A b C |
1Y 1 1 1 1

( <3 IR T A 1 A T S T O I
1.Pemute HEpaBEeHCTBO: 27
2.YKaXUTe MHOXKECTBO PEUICHUH HEPaBEHCTBA (1;+00) [1;+00) (-o0;1) (-00;-1]
4% <0.25
3.YKaKuTe MHOXKECTBO PpELICHUI HEpaBEHCTBA (-1;+00) (-00;-1) (3;+0) (-00;3)
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L 4
L5) 7" >
(T

4 Haiinure oO6macth ompenaeneHuss  (QYHKIUU (5 N ) [5;+0) ( .5j { 5 N )
1 x 39 75 ga
—4 22)6*5 | =
5.Haiinute HamOomblee 1enoe X, MpH KOTOPOM -1 -5 1 -4
BEITTONHAETCS HepaBeHeTBO 3 = 3°
. (-003-1) (-003-5] [5;+00) ) (Ii+oo)
[) +8<5-2°
6.Pemre HepaBeHCTBO: 2
_ n2x-1 —on° P . 1.
7.1lpn kakux X 3Ha4YeHHE (PYHKIUU J(x)=3 (-o031] (-o0;-3] (1520) (-1540)
32x—2

OoJIbIIE, YeM 3HaYeHHE (PyHKIUM q(x) =4~

8Ilpu kakux X Touku Tpaduka GYHKIUH

y — 8,67 7x+3

JIEKAT BBIILIE MPsAMON y=1

Bapuanr 2
3ananue OT1BeThbI
A b C |
— | < — 00— — — 00, —— — — 400 —— 400
1. Pemnite HEpaBEHCTBO: 64 3 3 3 3
2. YKaXuTe MHOXECTBO pEUICHUN HepaBEHCTBA (0,5;+00) (-0,5;+) | (1;+x) (-005-1)
5% <0.2
3.YkaXuTe MHOXXECTBO pelIeHuii HepaBeHCTBa | (-0,5;+00) (-00;-0,5) (0,5;+0) (-1,5;-0)
(2,5) 2x+1 > i
25
4 Haiinute oOnacTh ompeneneHus  (QyHKIUU [-2;+00) (-00;-2] [-6;+00) [-2;6]
1 X
— o _ 1 1x+6
g [121 )
5.Haitnutre nHanOosbliiee LeI0€ X, MPU KOTOPOM -5 -6 6 -7
—2-x
BBITIOJTHSIETCSI HEPABEHCTBO 7
1Y" (-0;2) (-03-2) (2;+00) [2;+00)
(] -4.3" <27
6.Pemte HepaBeHCTBO: 3
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_ g2x-2 —on* —on o _ . .
7.1lpu kakux X 3HaueHUE (QYHKIHUU fx)=5 (-031.5) (-03-1.5) (-1.5:1.5) (1,55+0)
MEHBIIIE, 4eM 3HAYCHUE byHKIMH
q(x)=30-5""
8Ilpu kakux X Touku Tpaduka GYHKIUH 2 22 2 2

—o s —o PRk
y=11,7"" ) 3 373 3 3
JeKaT BhILIE IpAMON y=1

Yc10BUS BBINOJIHEHUS 32IAHUS

1. MecTo (BpeMsl) BBIIIOJIHEHUS 3a/1aHUs; 3aJaHNE BBIOIHACTCS B ayIUTOPUU BO BpEMs 3aHATUS
2. MakcumanbHO€E BpeMsl BBIIIOJHEHUS 3alaHus: 35 ~ MuH.

3. Bl MOXkeTe BOCIOJIb30BATHCS CIPABOYHBIM MATEPUATIOM

2.2. KoMIUIeKT NpakTHYeCKUX padoT

Ne TemaTuka NPpaKTHYECKUX PadoT KonuvecTBo Bpems na
n/n BAPHAHTOB | BBINOJIHEHHE

1 Pemmenne norapudmMuueckux ypaBHEeHUM 2 45

2 | KoopauHAaTel B IPOCTPAHCTBE 2 45

3 | OcHoBHBIE POPMYJIIBI TPUTOHOMETPHHU 2 45

4 | MccnenoBanue KBaApaTUIHOW (HYHKIIMH 2 45

5 | Beruncnenue npou3BOAHBIX 2 45

6 | IlpumeHeHNE IPOU3BOIHON K UCCIICIOBAHUIO (DYHKITUU U 2 45

HIOCTPOEHUIO TpauKOB
7 Brrunciienue niomaay KpUuBOJIMHEWHON Tpanenuu 2 45

IIpakTnyeckas padora Ne 1

«Pemenue jsorapupMudecKuX ypaBHeHHin»

esab padoThi:
1. KoppektupoBaTb 3HaHUs, YyMEHMS M HaBblku B TeMme: «Pemenue
Jorapu(pMHUUECKUX ypaBHEHUI.
2. 3akpenuTbh U CUCTEMATU3UPOBATh 3HAHUSA 10 TEME.

3. OmpenenuTh YpOBEHb YCBOEHHUS 3HAHUN, OIEHUTH PE3YyJbTaT JEATEILHOCTH
CTYZICHTOB.
OobopynoBanmue: WHCTPYKIIMOHHO -TE€XHOJOTHYECKUE KAPThI

ITopsinok BbINOJIHEHHST Pa0dOTHI:
1. W3yuuTh naMsaTKy )i pelieHus JorapupMuIecKux ypaBHEHUN U HEPaBEHCTB.
2. BbINOJHUTH 331aHUS TSI IPAKTUYECKOM pabOoTHI.

IIpumevanne: Eciayn 4To-TO HEMOHATHO, 0OpaTUTECH 3a KOHCYJIbTAIIEH K NPENoaBaTeiio

ITamsaTKa 15 pemieHus JIOF&QHQ)MI/I‘IBCKI/IX ypaBHeHnﬁ

X — 8bipadiceHue c nepementou, a,b —uucna a>0a#1

, IpAYEM
1. YpaBHenue BHaa log,x=b

Pemmth paBHOCHIBEHOE ypaBHeHHE X = ¢ ;
2. YpaBHeHHe BHAA log. a=b
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a) Haittn O7]3: ¥ >0.x#1.

b _
0) pemuTh ypaBHeHue ¥ = 4;

B) BEIOPATh U3 KOpHEil ypaBHEHHs & 013

3. YpaBHeHMe BHIA log,b=x

Pemmuts YpaBHCHHEC OTHOCUTCIIBHO HepeMeHHOﬁ, BXOJISIIIEH B BBIPA’KCHUC C nepeMeHHoﬁ.

ITpu pemenun orapuMUIecKX ypaBHEHUH MOJIE3HO IOMHUTh
HEKOTOpBIE CBOMCTBA JIOTapu(PMOB:

log,b _
a*"=b_ OCHOBHOC JIOFapI/I(i)MI/ILICCKOG TOXICCTBO

log,1=0, log,a=1,

b

X
Zoga(xy) =log,x+log,y 08q v 08, X—108,)

Z
log, ¥x = 8a*

log,x" =n-log, x N .
! log, b=—

log . b= ;loga b - ga log, a .
log,. b

log b= o8,

log.a ¢dopmyna nepexona K HOBOMY OCHOBAHHIO
Sameuanue: S1 JeCSITUYHBIHN orapudm (rmo ocHoBauuo 10)

Int— HaTypaJIbHBIN Jorapudm (10 ocHOBaHUIO €)
[lpn pemeHnn sorapuPMUIECKUX YpaBHEHUI NPHUMEHSIOTCS TaKXKe METOIbl Jozapugmuposanus wn
HOMEHUUPOBAHUA

BAPUAHTBI NPAKTHYECKOW PABOTBI

* BapunaHT 1 * BapunaHT 2
8. log.|12—x|=log.6 8. log,|13—x|=log,8
9. log,(x+5|=log,(4x—10) 9. log./x+7|=log,(5x—3)
10. log,(8—x|=4 10. log,(12—x|=-3
12—-3x)=2+(log,3 4
11. | l]og . s 11. log,|x—1|=log,2+log,3
6 2 —_
12 log7(x2—2x—8):1 12. logi(x —5x+6)— 1
13. log,(x—1)=log,2+log,3 13. log(2x—4)=3+log,4
14. logs(x—2)=1log;14 —1log;2 14. logy(x—3)=logs21—log,3
* BapuaHT 3 * BapuaHT 4
8. log,[25+x|=1log,9 1.1og.(27+ x|=log. 12
Q. 10g7(2x+13) log.,(4x—22) 2.1og,[3 x+5|=log (4 x—20|
10. log,(9—x|=4 3.log,|11—x|=2
11. log;(2x+1)=log,13+1 4.2lg 6—Igx=31g 2
12. lo x+7)=logs5+lo >.
Bs(2x+7)=logs Bo3 log,(x—2)=logs12+log,7
2
X
log, [X+4x—5|=—4 ¢  -7x+12)= log,20
13. : 6.log, ¢
7.
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14. log,(x+5)=log,81—log,9 log,(3x—4)=log,35—log,7
* BapunaHT 5 * BapnaHT 6
8. log,|4+x|=log,13 8. log,[7—x|=log,8
9. log,|5x+6/=log,(6x—18) 9. log,/6x—3|=log,(x+13)
10. log. (12— x) 10. log,(14—x|=3
11. log,|7x—4]|=2+log,13 11.lg(x +3) =1+ 2195
12. 10g5(7 3) log-8+log- 4 12. log12(4x+8)=10g127+log128
13. log,,|x*+x+31/=log,,[10x+11| 13. log,|x’~4x+4|=4
14. log,,(x+12)=log,,135—log, 5 14. logs(3x—9)=logs39—logs3
*** BapunaHT 7 *+* BapmaHT 8
8. log,(36—x|=log,,25 8. log,,[12+x|=log,,19
9. log,6x+12|=log,(7x—23) 9. log,(11x+25|=log,,(12x—17)
10, log,(31-x|=-3 10, log,(29—x|=—4
3 3
1 \ 1,
11. §log3(2x+1):1 11. §10g2(3x—1]:1
12. log,(x+2)+log,x=1 12. log,|(x+1]+log,x=1
13. log,|16+2%|=5 13. log,(37+3%)=3
14. log, ,[3x—11)=2 5—x
14. (¢)=2
10gx+1zJ
*k BapuaHT 9 ** BapuaHT 10
8. log,.[5+x|=log,. 48 8. log,|12+x|=log,16
9. log,|7x+5|=log,(8x—13) 9. log,8x+2|=log,(9x—5)
10. logl(15—x]:—2 10. log1127—x):—2
4 5
11. %log2(5x+1)=1 11. %logs(Gx—3)=3
12. log.(x+1)+log,x=1 12. log,(x+2)+log,x=1
3+5" 13. log,(40+6")=4
13. (¢)=7 14. log,,,[13x—1)=2
log, ¢
10x—1
14. (¢)=2
10gx+2é’
** BapuaHT 11 ** BapuaHT 12
1. log,[22—x|=log,3 1. log,(8+x|=log,15
2. log.|9x—9|=log.(2 x+5) 2. log6(2x+17) log6(5x 1)
3. log,|17—x|=5 3. log,|13+x
4 %log381_10ggleog32 4, 10g2(22x+1]—10g23+1
X
5. log, [x'+7x+10|=-2 5. (i—2x)=1
2 log, ¢
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8—x 2x+1
o1 = -
6 0g, oy 6. log% - 1
7. loggx+logsx=6 7. log;x+5log,x+6 =0
** BapuaHT 13 ** BapuaHT 14
1. log,(24—x|=log, 23 1. log,(x+15/=log, 17
2. log,|3x+16|=log (x+40) 2. log,(9x+4)=log,(x+20)
3. log,|28—x|=3 3. log,(32—x|=4
4. log,/4x—2|=3log,4-3 4. log,[2—x|=2log,4—1og,2
X2 X2
5. ((—x—2)=2 5. ((—13x+30)=3
log, ¢ log, ¢
6—x 6+x
1 =-2 o1 =
6. Og%x+1 6 0g2x—3 2
7. logix+4loggx+3=0 7. log;x+3log,x=-2
** BapuaHT 15 ** BapuaHT 16
1. log,|33—x|=log,28 1. log,|x+38|=log,45
2. log,|12x+25|=log,(x+69] 2. log,[12x+5|=log,,(9x+14)
3. log,[25—x|=2 3 log,[5—x|=—4
4. log.x+2log,2=0,5log,49—1og.5 2
g32X+14§:{3 & & 4. 2 log,0,5+log,x=1log,5
5. log,= —5==5 5 jog. /X=2_1
) . gZS _8 2
X ‘—6x
: B el
6. (0+x—3)==2 XX
log, (. 6. (0+8)=—1
3 loglc
7. log;x—6log, x+8=0 >
B B 7. logix+2log,x=8
** BapuaHT 17 ** BapuaHT 18
1. ’ 1. log,[18—x|=log,5
2. log,[42—x|=log,,3 2. log,[2x+8|=log, (3x—4)
3. log,|7x+3|=log,(5x+19) 3. log,(22-x]=-2
4 log,[17—x]=-2 ' 5
' 3 1 _
5. log,[2x)=2log,7+1 4. Elog20,64+logz><—log25
4x+12 1 14 x+8
1 == o1 =
6. 1087 o5 2 > log,= 757=6
7. log,|x*+2x—8|=2 'S
8. logix—7log,x+12=0 6. [i+x—=3)==2
log, ¢
3
7. log:x—logsx=12

40



’ ** BapuaHT 19
1. log,[39—x|=log,10
2. log,,|5x+9|=log,,(6x—7)

** gapmaHT 20
1. log,|64—x|=log,,18
log,,(2x+13)=log,,(3x—12)

3. logl(4—x']:—3

2

2

7. log;x—6log,x+5=0

3. log,[23+x|=—6

2

4. 1083“%10g316=108380—10g32 4. %log7(6x+1):1
5. 10g36x+1:0 5. logz(x—1)+log2X:1
x=9 65+2"

X 6. (¢)=4

6. (6—5x—4)==5 log,é
log, ¢ 7. log,.,x’—3x+1]=1

YPaBHCHI/IC PpeUICHO MMPaBUIIBHO

Kpurepun onenkn pesyabrara

- 2 bajuia

B ypaBHeHuu gomyuieHa BeIYMCIUTEIbHAs omKOKa - 1 6amn

KonuvecTBo HaOpaHHBIX 0aJ1J10B Ounenka

6-9 6amnoB 3(yHOBIIETBOPUTEIIHHO)
10-12 6amnoB 4 (xoporo)

13-14 6anos 5 (OTIUYHO)

MeHee 6 0aIoB

2 (HeylOBJIETBOPUTEIHHO)

IpakTnueckas padora Ne 2
«KoopamHaTbl B IPOCTPAHCTBE»

He.]'lb: (l)OpMI/IpOBaHI/Ie MPAKTUYCCKUX HABBIKOB BBIYUCIICHUA PACCTOAHUA MCIKIAY TOYKAMU, HAXOKIACHHUA
KOOpPAUHATBI CEPEANHEBI OTPE3KA B IIPOCTPAHCTBE.

OobopynoBanme : HHCTPYKIIMOHHO-TEXHOJIOTMYECKUE KAPTHI.
ITopsinok BbINOJIHEHHST PadOTHI
1. IIoBTOpUTH TEOPETUYECKHI MaTepuai
2. BbINOJHUTH 331aHUS TSI IPAKTUYECKOM paboTHI.

Ipumeuanue: Eciii 4T0-TO HEMOHIATHO, 0OPATUTECH 32 KOHCYIBTAIMEH K TPETIOAaBATEIIO

TeopeTnuecKHii MATEPHAJIL:

Dopmyna eviyuUcIeHUss KOOPOUHAM cepeourbl ompeska ¢ KoHuaMmu A(Xi, yi, z1) 1 B(X2, y2, 72) B
POCTPAHCTBRE:

X1+ Xz Y1+ Y2 71+ 7,

Xe = ye = 5 Z.= 5

Dopmyna sviuucienus paccmosnus medxucoy oeymsa moukamu A(X1, Y1, Z1) u B(X2, Y2, Z2) B
MIPOCTPAHCTBE:



AB=\/(x2 _x1)2 +(y, _y1)2 +(z, _21)2

3AJJAHUA 1A TPAKTUYECKOW PABOTBI

BapuanTt 1

Ne 3amaun
/1
1. Bbi0epuTe BepHbIC H HEBepHbIE YTBEePKICHHUSA:
(56)

A) Touka K (-3; 0; 4) 1exuT Ha OCH OpJIMHAT;

b) Touka M (-1; -2; 0) 1eXHUT Ha TIIIOCKOCTH XY;

B) Touka C (4; 0; 5) neXHT B TUIOCKOCTH YZ;

I') Touka M (0; 3; 1) 1eKUT B IPOCTPAHCTBE.

J1) Touka C(2,5; 4; -1) sBusiercs cepenunoii otpeska AB, ecnu A(-1, 3, 1) u B(6, 5, -3).
2. Hanwt Touku A(1; -2; -3), B(2; -3; 0), C(3; 1; -9), D(-1; 1; -12). Beraucnuts paccrosiHue
(16) | mexny AwuC.
3. Hanwr Bepmuabl M(3; 2; -5), K(1; -4; 3), P(-3; 0; 1) Tpeyronsuuka. Halitu cepeauHsl ero
(26) | cTopoH.
4. Hanwr Tpu BepmmHbl A(3; -4; 7), B(-5; 3; -2), C(1; 2; -3) nmapamtenorpamma ABCD. Haiiti
(20) €ro YETBEPTYIO BEpIIMHY D, NpOoTHBONOI0XHYIO B.
5 Ha ocu opaunHar HaiiTi Touky, paBHOyAaneHHY0 oT Touek A(1; -3; 7) u B(5; 7; -5)
(26)
5 Ha ocu opaunat HailTu TOUKy, paBHOYIaIeHHYIO OT Touek A(2; -5;7) u B(3; 2; -1)
(20)

Bapuant 3

Ne 3amauu
n/n
1. Bbi0epuTe BepHbIe H HeBepHbIE YTBEPKICHHUS:
(56)

A) Touka K (-7;4; 0) 1exuT Ha OCH OpAMHAT ;

b) Touka M (1; -5; 0) nmexuT HA TIOCKOCTH XY;

B) touka A (0; 2; 5) 1eKUT B IIIOCKOCTH YZ;

I') rouka B (-5; 0; 1) nexxut B mpoCTpaHCTRBE.

J1) rouka C(3; 1; 0) siBnsiercst cepenunont orpeska AB, ecnu A(0, -2, 2) u B(-3, 0, -2).
2. Haner Touku A(1; -2; -3), B(2; -3; 0), C(3; 1; -9), D(-1; 1; -12). Beruuciauts paccrosiHue
(16) | mexny AuD.
3. Hanwr Bepmuabl M(3; -1; 6), K(-1; 7; -2), P(1; -3; 2) TpeyronsHuka. Halitu ceperHbI €ro
(26) | cTtopoH.
4, Hansl Tpu Bepunbl A(3; -1; 2), B(1; 2; -4), C(-1; 1; 2) nmapannenorpamma ABCD. Haiitu
(26) | ero yetBepTyro BepuinHy D.
5 Ha ocu opauHat HallTH TOUKY, paBHOYAAJICHHYIO OT Touek A(6; -5; 2) u B(-4; 2; -1)
(26)

Bapmuanr 4

Ne 3anaun
/1
1. Boi0epuTe BepHbIe U HEBePHbIE YTBEPKIECHUS:
(56)

A) touka A (0;4; 0) 1eXHUT Ha OCH OpJIMHAT ;

42



b) Touka B (0; -5; 4) 1e)KUT HA TUIOCKOCTH XY;
B) touka C (0; -5; 5) IeKUT B MJIOCKOCTH YZ;
I') rouka M (-5; 1; 1) n1eXUT B IPOCTPAHCTBE.
J1) rouka C(1; -1; 0) siBnsiercst cepenunoii otpeska AB, eciin A(S, -2, 7) u B(-3, 0, -7).
2. Haner Touku A(1; -2; -3), B(2; -3; 0), C(3; 1; -9), D(-1; 1; -12). Beruuciauts paccrosiHue
(16) | mexny BuD.
3. Jlansl Bepmuabel M(4; -4; 6), K(-2; 7; -2), P(1; 3; 2) Tpeyronsauka. Halitu cepeauHbl €ro
(26) | cTopoH.
4, Hansl Tpu Bepmunbl A(3; -1; 2), B(1; 2; -4), D (-1;2;8) mapannenorpamma ABCD. Haiitu
(26) | ero uetBepTyto BepuuHy C.
5 Ha ocu opauHat HalTH TOUKY, paBHOYAAJICHHYIO OT Touek A(S; -8; 2) u B(-2; 2; 1)
(26)
Bapmuanr §
Ne 3agaun
n/n
1. Boi0epuTe BepHbIe U HEBePHbIE YTBEPKIECHHS:
(56)
A) touka A (5;0; 0) 1eXUT Ha OCH OpJIUHAT ;
b) Touka B (6; -5; 0) Ie)KUT HA TUIOCKOCTH XY;
B) Touxa C (0; 1; 5) n1€XUT B IIIOCKOCTH YZ;
I') rouka M (3; 1; 1) 1eKUT B IPOCTPAHCTBE.
J1) Touka C(-1; -1; 0) siBnsieTcs cepeaunHoi otpeska AB, eciin A(S, -3, 7) u B4, 0, -7).
2. Hanbt Toukn A(2; -1; 4). B(3; 2; -6), C(-5; 0; 2) Beraucauts pacctosiaue mexxay B u C.
(16)
3. Hanbl Bepmuasl M(-3; -4; 6), K(5; 6; -2), P(0; 1; 2) TpeyronpHuka. Haiitu cepequHbl ero
(26) | cTopoH.
4. Hanst Tpu Bepmmnsl K(3; -1; 2), M(1; 2; -4), N (-1;2;8) mapannenorpamma KMNF. Haiitu
(26) | ero ueTBepTyro BepmuHy F.
5 Ha ocu opaunaT HailTH TOUKyY, paBHOYIaIeHHYIO OT Touek A(S8; -2; 2) u B(-3; 2; 1)
(20)
Bapmuanr 6
Ne 3amaun
/11
1.(56) | BbiOepuTe BepHbIe H HeBEPHbIE YTBEP KIEeHNSsI:
A) Touka A (2;0; 0) nexxut Ha ocu abcuucc ;
b) Touka B (3; -3; 0) 1e)uT HA TUIOCKOCTH XY,
B) touka C (0; 2; -9) €Ut B MIOCKOCTH YZ;
I') Touka M (0; 1; 1) mexuT B IPOCTPAHCTBE.
J1) rouka C(2; 3; 1) saBnsiercst cepenunoit orpeska AB, ecnu A(2, 5, -3) u B(2, 1, 5).
2.(16) | Hanbl Touku A(2; -1; 4). B(3; 2; -6), C(-5; 0; 2) Beruucnuts paccrosiuue mexxay A u C.
3.(20) | Haubl Touku M(2; -1; 3),K(-4; 1; -1), P (-3;1;2), B(1; 1;0). Beiuucinure paccrosHue
Mexnay cepeaunamu orpe3koB MK u PB
4.(20) | Hanbl nBe BepmuHbl A(2; -3; -5), B(-1; 3; 2) mapamnenorpamma ABCD u Touka
nepeceueHus ero quaronaneit E(4; -1; 7). OnpenenuTs 1Be Apyrue BEPIIUHBI 3TOTO
napajuieJorpaMmma.
5 (26) | Ha ocu opauHAT HAWTH TOYKY, PAaBHOYIAICHHYIO OT Touek A(8; -2; 2) mu B(-3; 2; 1)
Kpurepun oueHku pe3y/ibrara
KosmuecTBo HAaOpaHHBIX 0AJLJI0B Onenka
6-8 GamtoB 3 (YIOBIETBOPHUTEIHHO)
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9-10 6amnoB 4 (xoportiio)

11-12 6amnoB 5 (OTIIMYHO)

MeHee 6 6aioB 2 (HeyIOBJIETBOPUTEIIHLHO)

IIpakTHyeckas padora Ne 3
«OcHoBHBIE (GOPMYJIbI TPUTOHOMETPHI»

Leapb padoTbi: popMUpOBaHUE HABBIKOB 110 IPUMEHEHUIO TPUTOHOMETPUYECKUX POPMYIT K
TOXJIECTBEHHOMY TPe0Opa30BAHUIO TPUTOHOMETPUUECKHUX BBIPAKEHUH.
OobopynoBanmue: WHCTPYKIIMOHHO -TE€XHOJOTHYECKUE KAPTHI
ITopsinok BbINOJIHEHHS] PpadOTHI:
1. TloBropuTe OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI
2. BenmonHuTe 331aHUS IS TPAKTUYECKON paboThI.

HpnMeanﬂe: Ecnu 4ro-t0 HCIIOHSTHO, O6paTI/ITCCL 3a KOHCYJ’ILTB.LIPIGI:I K IpCroaaBareiito

TeopeTnuecknii MaTepuaa

®opMyJIbI 3aBHCAMOCTH MeATY QYHKIHUAMH OHOTO M TOTO jK€ APIyMeHTa:
| sinfe+cosfa=1

SI
tea =
2 COS &
CO8 ¥
clga = —
S

4 fga cga=1

l+tg = —

5 Ccos” &
1
1+ctg2c:r: —

6 S

DopMYyJIbI CIT0KEHHS.
sin(e@t 8)=sine cos ftcose sin 8

1

5 cos(at )= cose- cos SFsine sin 8
+

3 1Ftga - tg 8

@®opMy.ibl ABOI{HBIX H MOJOBHHHBIX YIJIOB.
1 sinZa=2 sina cosa

7 cosZa=cost@—sin‘a

2t

tgia = g;:t:

3 I-tg"
7.

51 2 = tg;:r

4 1+tg" @
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ey 1+ cose
cos—==% [———
6 2 Nz

to & _ sine 1-cosa
7 gz 1+ cosa sin &
1-tg @
n::n:}sZc:r:—g2
8 I+tg" @
®opMyJibl IPeodpa3oBaHusl CyMMbI B IPOU3BEeHHE:
: . N & - ' +
sing+sm 8= 2510 HS-cos i tgaitgﬁzw
2 2 cosa. cos 8
. . a+ . -
sina—sin 8§=2-cos ”'3-5111{I £
2 2
&+ o - R
cosa+cos 8=2- cos Eﬁ-cos zﬁ 1-cosa=2-sin" —
. &+ . &= o
cosa—cos §=-2-s51n Eﬁ-sm zﬁ 1+t:r::u52¢:nf:E-t:z::us:‘E

®opmyJibl Npeodpa3oBaHus NPOU3BEACHHUSA B CYMMY:

sine-sin 8= %[cos(a’— A— cosa + ﬁ)]

sine-cos 8= %[sin(a:— A+ sinlea + ﬁ)]

cose-cos 8= l cos(a — S)+ cos(ea + 5)
2[ ]

Ilpumep pewenus:
Ynpocmume svipasicenue:

1) 5in20" cos40” + cos 20" sin 40° .

Pemenune
JlanHbie 3a0aHUs] — HA TPUMEHEHUE (POPMYIT CIIOKEHUSI.

V3

sin 20" cos40” +co0s20 sin 40" =sin(20° +40°) =sin 60" = EY

3AJAHUA 1 TPAKTUYECKOW PABOTBI

Ne 1. Beruncnure 3Hauenue tg a, ecnu ctg a = 0,2.

A
— < 2a <2
Ne 2. BEI9uciuTh cos o, ecliv cos2a = 3/4 u 2

Ne 3. Vnpoctuts BeIpakeHHeE:

a) 1 —sin2a; 6) cos2a — 1; B) (1 — cosa)(1+cosa); r) sin20coso — Cosa;

45



Ne 4. YnpocTtute BbIpakeHUs
1) sin45" cos15” - cos45” sin15",
2) cos12” cos18” ~sin12" sin 18",
3) cos 98" cos8” +sin 98 sin 8",
tg22" +1g23"
4) 1-1g22°1g23" .
tg45" —tg15"
5) 141215 g 45"

Ne 5. BeIYUCHUTE:

1) cos 10m; 2) sin 7x; 3) sin 930°;
4) cos (—480°); 5) cos 15,5m; 6) sin (— 7 */sm)

Kpurepun oueHku pe3y/ibrara

3a KaK0€ TPaBHILHO BBHIIIOTHEHHOE 3aaHue - | Gayn
MaxkcuMalibHOE KOJINYECTBO 0aJu1oB — 17 OawIoB

KosnyecTBo HaOpaHHBIX 0a/1/10B Onenka

7-11 6amnoB 3 (YOOBIETBOPUTEIBHO)
12-14 6anoB 4 (xoportiIo)

15-17 6annos 5 (OTIUYHO)

MeHee 7 6anioB 2 (HeynOBIETBOPUTEIHHO)

IIpakTuyeckas padora Ne 4
«HccnenoBanne KBAAPaTHYHON PyHKIHN»

Hesm: popmMupoBaHHe MPAKTUIECKIX HABBIKOB UCCIIEIOBAHUS KBaAPATUIHON (PYHKIIMH U TIOCTPOCHHS €€
rpaduka 1o pe3ynbTataM HCClIeJ0BaHUs.

OobopynoBanme : UHCTPYKIIMOHHO-TEXHOJOTMYECKUE KAPThI, KapaHIallly, TUHECUKH.
Iopsaok BbINOJTHEHUS] PadOTHI

1. TloBTOpuUTH cxemy HccienoBaHus QYyHKITUN

2. BBHIMONTHATE 3aaHUS A7l TPAKTUYECKOU PabOTEHI.

Ilpumeuanue: Eciii 4TO-TO HEMOHATHO, 0OpATUTECH 32 KOHCYIBTAIMEH K TIPETIOAaBaTEIIO

TeopeTnuecknii MaTEpHAJI

Cxema uccjieioBaHusi pyHKIUU:

1. Haiiti obnacts onpenenenus QyHKIuu

2. Haiitu oGnactb 3HaueHUH QyHKIMU

3. UccnenoBarp Ha: a) Y4€THOCTh-HEYETHOCTD, 0) IEPUOINYHOCTh

4. HaifTu TOYKM niepecedeHust ¢ OCSIMU KOOPAMHAT.

5.Haiitn mpomexxyTku 3HakonoctosiHcTBa: f(x)< 0, ecm x€ ..., f(x)> 0, ecnu x€...
6. Haiitu mpoMexxyTKH Bo3pacTaHus U yObIBaHUS (PYHKIIHH.

7.0npenenuTs UMeeT JIi GYHKIUS SKCTPEMYMBI, OTIPEICITUTE BUJI KCTPEMyMa.

8. ITo pe3ynbTaTaM UccIeI0BaHUS OCTPOUTH rpaduK GyHKINH.
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SAJAHUA I TPAKTUYECKOW PABOTBI

Hccaenyiite GyHKUUIO U IOCTPOHTE ee rpaduxk.

Bapuanr 1 y=x’*—4x+4
Bapuanr 2 y=x*-2x-4
Bapwuant 3 y=x"—4x+7
Bapuanr 4 y=x*—4x+3
Bapwuant 5 y=x"—6x+2
Bapuanr 6 y=x*-2x+1
Bapuanr 7 y=x*+4x-4
Bapuanr 8 y=x—6x+35
Bapuanr 9 = x’+4x+4
Bapuant 10 y=x"—8x+5
Bapuanr 11 y=-x>+2x+8
Bapuant 12 y=x"-2x+8
Bapwuanr 13 y=-x*+5x+4

Kpurepun oueHku pe3y/ibrara

[IpoLeHT pe3ybTaTUBHOCTH (IIPaBUIIbHBIX Ouetika ypoBHs OArOTOBKH
OTBETOB) 6ast (0OTMETKa) BepOAbHbIN aHAJIOT
90+ 100 5 OTJIIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIBHO

IIpakTnueckasi padbora Ne 5

«BbrunciieHue IPOU3BOAHBIX»
enn:
- (hopmHpoBaHME MPAKTUUECKUX HABBIKOB HAXOXICHUS MPOU3BOAHBIX AIIE€MEHTAPHBIX (PYHKLINA;
- pa3BUBATh CAMOCTOSITEIBHOCTD, HOOUIPSATH HACTOMYMBOCTD IIPU PEIICHUH 3aJaHUM
O0opynoBaHue : MHCTPYKIHMOHHO-TEXHOJIOTMYECKNE KAPTHI
ITopsinok BeINOJIHEHHST PadOTHI
1. PaccmoTpuTe nmpuMepbl BBIYUCIECHUS TPOU3BOJHOM, TPUBEICHHbBIC HIKE.
2. BeinmonHMTE 331aHUS IS IPAKTUYECKON pabOTHI.

IIpumeuanne: Eciiu 4T0-TO HEMOHATHO, OOPATUTECH 32 KOHCYJIBTALIMEH K ITPETO1aBaTeIto
MeToanueckne yKa3aHusl M TeOpeTHYECKHe CBeIeHUsl K MPaKTU4YecKkoii padore
Ilpou3sBoaHast (PyHKIMU B TOUKE) — OCHOBHOE MOHATHE AU PEPEHIMATBLHOTO HCYUCIEHHS,

XapaKTepHu3yIolIee CKOPOCTh M3MeHeHHs QyHKIMY (B TaHHOH Touke). Onpenensercs Kak npejes
OTHOILLEHMS NpHUpAIleHus QYHKIMU K IPUPAILEHHUIO €€ apryMeHTa Py CTPEMJICHUH MTPUPALLCHUS



apryMeHTa K HYJII0, €CIIU TakoM mpesen cyuiecTByeT. DyHKINI0, UMEIONTYI0 KOHEYHYIO POU3BOIHYIO (B
HEKOTOPO TOUKe), Ha3bIBAIOT JU(PepeHIupyeMoi (B JaHHOM TOUKe).

IIpornecc BbUncCIEHUs MPOU3BOAHON Ha3biBaeTcs M@ PpepenuupoBanueM. O6paTHBIN porecc —
HaXOXJICHHE NIEPBOOOPA3HON — MHTETPUPOBAHHE.

A

Hnmro CTpanus NOHATUS HpOPI3B0,[[HOI>i f(X)

f(x:)

OnpenesieHue npou3BoaAHON GyHKIUM Yyepe3 nmpeae

TIycTh B HEKOTOPO# OKPeCTHOCTH ToukH L0 & IEonpeﬂeneHa (pyHKI_H/IHf U (IU} CR—-R
[Tpon3BoaHOM QyHKIHH 5 touxe Tomaspiactes Hpejiel, €CIH OH CYILECTBYET,

flx) — f(xo) _ f(ifﬂ-l—ﬂi’)—f(iﬂn).

' = 1li 1
f (ID) :El:rn:rlll] r— =Ty Q.I:EED Ax
Tabnuua npousBOAHbbIX
NMpou3sBogHbIE NMpou3sBoaHbIE MpousBoaHbIe OOpPaTHDbIX
CTeneHHbIX TPUroOHOMEeTpPMUYEeCKUX TPUroOHOMEeTpPUYEeCKUX
bYHKLUUMN bYHKLUUN hbYyHKUMN
1
! . r ' r
c¢) =10 sinx) = cosx aresinr) = —(———
(0 (sin<) (aresin) = ———
asyf a—1 r . i 1
(z%) = ax (cosz) = —sinx (arccosz) = Vi
W = (199 =— (arctgn) = —
2Jx Cos” x 1+ x
n__1 (ctgx) = — ! (arcctgr)’ = — !
X X2 ' sin® x - 1+ a?

] _
08, ) rlna
(lh x) = 1
X
(e')y =e"
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IIpaBuna qu¢gepeHpoBaHUA
Onepanust HaXOXKACHUS TPOU3BOJHON Ha3bIBaeTcs AU depennupoBanneM. [Ipu BoIIOTHEHUH 3TOM
OIepaliy YacTo MPUXOAUTCS paboTaTh C YACTHBIMHU, CyMMaMH, IPOU3BEACHUSAMH (DYHKIIMH, a TaKXKe ¢
«pyHKIHAMU GYHKIHI, TO €CTh CIOXKHBIME (pyHKIHMAMU. VIcXoms U3 onpeeseHns IpOu3BOIHOMN, MOXKHO
BbIBECTHU NpaBuia AuddepeHurpoBanus, odneryatomue 3ty padory. Ecan C — nocTosiHHOE YHCIIo U
f=f(x), g2=g(x) — Hekoropeie nuddepeHIpyeMbie GYHKIUN, TO CIIPABEIIIUBEI CIICAYIONIUE NPAULd
oughghepenyuposanus:

. C'=10

w+v)Y =u"+v
w-vY=u-v+u-V

(C-uy=C-i

’

[uj w-v—u-v
2=
. v v ..(v# 0)

_ 1,4 -5 3
IIpumep 1. Haitnure npon3BoaHyO GyHKIIHH y=3x"+2x" +4x3 ’
Pemenue.

1

2
3

2
Y =3-4x +2-(-5)x° +4-%x 3=12x" —10x~° +1%x

1

2
y=5x7 +54x +

IMpumep 2. Haiiqute npon3BoaHy0 QYHKIIUHA 2x°
Pemenue.

2

— n
I[Tpeo6pasyem Kaxoe caaraemMoe K Buay » ~ * | MOmydum
2 3 2

y= Sx 5 +5x5 + Ex_g
2

y'=5 -§x15 +5%x5 +l-(—z)xf15 =2x 5 +3x 5 —%x13

3 1

— 45 s 7
Ipumep 3. Haifnure nepByio 1 BTOPYIO IIPOU3BOAHBIE (BYHKIMH » 4x +6x> =Tx 7 .

Pemenue.
, A 3 2 1 -2 A 3 2 L
Y =45x"+6-=x°=-T7(-—)x "=20x"+3=-x°+x ’
5 7 5 ,
, 302 2 1 2 36 2 1 2 1 =2 1
Y =20-4x> +3=-(-)x S -1=x 7=80x"-—x S—-1-x 7=80x"-1—x S—-1=x ’
5°5 7 25 7 25

_ 3 2
Ipumep 4. Haiture npowseomyro gyrxmun ¥ = (¥ ~D(X" +x+2)

Pemenmne.
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Y= =) (P +x+2)+ (=D +x+2) =3P +x+2) + (20 =D2x+1) =3x" +3x° +6x7 +

+2x  +xP = 2x—1=5x" +4x° +6x* = 2x—1
2

_xT+1
IIpumep 5. Haiinure npon3BoaHyo GyHKINH g x* -1,
Pemenue.
;D =D = (D =1 2x(xP =) =2x(x* +1)  2x° —2x-2x—2x
a (-1 ) -1 N
_ 4x

IIpumep 6. Haiimure npon3BoaHyI0 GyHKIUU V= V- Sx.
Pemenne .

’ ’ x ’ 1 Sx
= .5 5y = —.5° 5" In5=
¥ =(x)5 +x(59) F +x o

+5% I 5vx

y= 4x +cosx
IIpumep 7. Haiigure npou3BOAHYIO QYHKITUH e’
Pemenue .
, _(4x+cosx)e” —(4x+cosx)(e’)  (4—sinx)e” —(4x+cosx)e’ e"(4—sinx—4x—cosx)
- 2x - 2x - 2x -
e e e

4—sin x—4x—cosx

X

e

SAJAHMS 11 TPAKTHYECKOW PABOTBI

Ne 1.(14 6) Haiingute npou3BoIHBIE CAEIYIOMMNX (QYHKIIHIA:

1) y=2x"+3x"+3x7 —4x-8 2) y=5x"+7x* —6x +5x-6
4 1 2 2
y:4x7+66\/F+ S y=3x3—71/F— :
3) 3x6 4) 3x°
5) y=4\/;+7x—5cosx 6) yv=log,x+e" —4tgx
7) y=(2x>—-9)-sin x 8) y=(7-5x°%)-cosx
9) y=e" -arcsin x 10) y = ctgx - arcsin x
y_2x5+3x y_4x—7x4
11) In x 12) 6"
_arccosx __arcctgx
13) 4 Sx 14)y 6x+3

No 2.(8 6) HalimuTe BTOpyr0 IpOU3BOIHYIO:

3 1

1 ry= 3x% —5x7 +4x 4

2 1

2) V= 5x7 +6x —2x ®
6 1
3) V= —5x° +7x4 —8x 4
5 2

4) V= —8x* —6x12 +7x 7

Kpurepun onenku pesyabrara



KosnyecTBo HaOpaHHBIX 0a/1710B Ounenka

9-15 GamnoB 3 (YIOBJIETBOPUTEIIHHO)
16--18 6aymoB 4 (xoporto)

19-22 Gamna 5 (oTM4HO)

MeHee 6 6amIoB 2 (HEeyJIOBJIETBOPUTENIBHHO)

IIpakTnyeckas padora Ne 6
«IIpuMeHeHHe MPOM3BOIHOM K MCC/Ie0BAHNI0 GYHKIMH U MOCTPOECHHNIO rpaduKoB»

Henn:
- (hopMupOBaHNE MPAKTHUECKUX HABBIKOB MPUMEHEHHS TPOU3BOTHOM K HCCIEIOBAHUIO (DYHKITUH;
- pa3BUBaTh CaMOCTOATEIBHOCTb, MOOLIPSATh HACTOMYNBOCTD IPU PEIICHUH 3aJaHUI
OOopynoBaHue : MHCTPYKIIMOHHO-TEXHOJOTMYECKUE KApThl, KapaHJalll, TUHEUKU
IMopsinok BHINOJHEHUS PA0OTHI:

1. TloBTOpHMTE aNropuT™M UCCIEIOBAHUSA (PYHKIIMH HA SKCTPEMYM

2. ITloBTopute cxeMmy uccienoBanus GyHKIIMHA

3. BrmonHuTe 3aMaHKs U1 TPAKTUYECKOH PabOTHI.

HpnMeanne: Ecnu 4ro-t0 HCIIOHSTHO, O6paTI/ITeCL 3a KOHCYHBT&HHCﬁ K IIpCroAaBareiito

Teopernyecknii MaTepual
1. Aaroputm wucciaenoBanusi pynkuun y=f(x) Ha 3xcTpemMmym:

a)HalTH 00NacTh onpeaeneHus: QyHKINH;

0)Haiitu mpoun3BoaHyo f'(x);

B)HAWTH TOYKH, B KOTOPBIX BBIMONHAETCS paBeHCTBO f'(x) =0;

I)HAiTH TOYKH, B KOTOPBIX f '(X) HE CyIIecTBYeT;

J)OTMETUTh Ha KOOPJMHATHOM MPSIMON Bce KPUTUUECKUE TOUKH U 001acTh
ornpenenenus Gpynkimuu y=f(X); momyuarcs mpoMeKyTKHU OOJACTH ONPEIeIEeHUsS
(GyHKIMH, HA KQXKJIOM U3 KOTOPBIX Mpou3BoaHas pyHKuuU y= f(X) coxpanser
MOCTOSIHHBIN 3HAK;

€)OMpPEIENINUTh 3HaK Y' Ha Ka)KJIOM U3 IPOMEXKYTKOB, ITOJIYYEHHBIX B 1. (1);

K)CIeNIaTh BBIBOBI O HAJTMUUHU UM OTCYTCTBUU SKCTPEMYMa B KaXKJI0W U3
KPUTHUYECKUX TOYEK B COOTBETCTBHH C JJOCTATOYHBIM YCIOBHEM SKCTPEMYMa.

2. Cxema ucciegoBaHust GyHKIHNHU:

1. Haiiti obnacts onpenenenus QyHKIuN

2. Haiitu oGnactb 3Ha4eHUH QyHKIIMK

3. UccnenoBars Ha: a) Y4€THOCTh-HEYETHOCTD, 0) IEPUOIUNYHOCTD

4. HaiiTi TOYKM IepecedeHuns ¢ OCSIMH KOOPIANHAT.

5.Haiiti mpomexxyTku 3HakomnoctosiHeTBa: f(X)< 0, ecm x€ ..., f(x)> 0, ecnu x€...

6. Haiitu mpoMexxyTKH BO3pacTaHus U yObIBaHUS (PYHKITHH.

7.0mnpenenutb uMeeT JIn QYHKIHS SKCTPEMYMBI, ONPEAETUTh BU SKCTpEMyMa.

8. ITo pe3ynbTaTaM UccIeI0BaHUS IOCTPOUTH rpaduK QyHKINH.

3AJJAHUA 1A MTPAKTUYECKOW PABOTBI

Bapmuanr 1
1. (76) Uccnenyiite Ha MakcuMyM U MEHEMYM GyHKimio: f(x)=2x* — 4x* + 1
2. (80) Uccnenyiite pyHKIMIO C TOMOIIbIO IPOU3BOIHON U MOCTPOIiTE ee rpaduk:
8 s

—x
f(x)=2x*+3
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Bapmuanr 2
1. (76) Uccnenyiite Ha MakcuMyM U MEHAMYM QyHKImio: f(x)=x* — 8x*
2. (80 )UccnenyiiTe GyHKIHIO C TIOMOIIBIO TPOU3BOIHOM M MOCTPONTE €€ TpaduK:

16
—x
f(x)=4x*- 3
Kputepuu oneHku pe3yabrara

KosmuyecTBo HAaOpaHHBIX 02J1J10B Onenka
7-10 GamnoB 3(yZIOBIETBOPUTEIHHO)
11-13 GammoB 4 (xoporo)
14-15 6amnos 5 (oTM4HO)
MeHee 7 6aioB 2 (HEeyIIOBJIETBOPUTEIHHO)

IIpakTHyeckas padora Ne 7

«BpryuciieHue mI0IAAH KPUBOJIMHEHHOM TPanenun»

Heab padorsi: GpopMUpOBaHUE MPAKTUIECKOTO HABBIKA BHIUMCICHHUS MJIOMAAN KPUBOJIUHEHHOM
Tpanemuu.

Heo06xoqumo 3HaTh: onpeneiaeHne KpUBOIMHEHOM Tpanenuu, hopmyny Herorona-JleiiOnuma mis pacuéra
OIIPENEIEHHOTO UHTErpaIa.
Heo0xonumo yMeTh: 110 TOTOBOMY YEPTEXKY COCTABIATH (HOPMYIy IUIOLIAAN U HAXOJUTh €€ 3HaYeHNE,
CTPOUTH YEPTEXK U BHIYUCIATH IUIOIIA/(b OJYyYUBLIEHCS Tpanenuu
O0opynoBaHMe: MHCTPYKIIMOHHO-TEXHOJIOTMYECKHE KAPTHI
ITopsinok BbINOJIHEHHSI PadOTHI:

1. PaccMmoTpuTe mpuMepbl BBIYMCICHHS IUIONIAAN KPUBOJIMHEMHOW Tpamnenuu.

3anuimTe B TeTpaau pemeHue 1 u 3 npuMepos.
2. BrimonauTE 3aaHUS A1 IPAKTAYECKON paOOTHI.

HpnMeanne: Ecnu 4ro-t0 HCIIOHSTHO, O6paTI/ITeCL 3a KOHCYHBT&HHCﬁ K IIpCroaaBareiito

TeopeTnueckast YacTh

Onpenenenune. Kpusonuneiinoii tpanenueit (puc. 1) Ha3pIBaloT GPUrypy, KOTOpasi OrpaHUYEHA:

Y y=y(x) ® CcBepxy - rpad)MKOM HEMPEPHIBHON (YHKIIHH

y=y(x)
& — e cHu3y — oceto OX (y=0)

® cieBa — IPSAMOM x=a
® cnpaBa — OpsMoii x=b

b
Puc.1

m<>

YTBepxaenune. [ coMeTpu4ecKuil CMbICI ONPEAEIIEHHOTO HHTETpala B TOM, YTO €r0 3HAYEHUE PABHO
IJIOIIAY COOTBETCTBYIOLIEH KPUBOIMHENHOM TPAIlCLIUN:

S = [ f(x)dx = F(x)|,= F(b)~ F(a)

)
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PaccmoTpum paznudHbie METO/IBI BBIYUCICHUS TUTOMIAACH TUIOCKUX (PUryp.

S
Mpumep 1. Beruncauts miomas miockoi GUryphl, orpaHHueHHOM TuHuaMu: Y = * 2x+2

u ocrio OX.
Pemienue: nannas ¢urypa (puc. 2) mpeactaBiseT co00i KpUBOIUHEHHYO TPAIEIU0, TO3TOMY €€ TUIONIaIb
BbIYHCIIsieTCs 10 popmyie (1).

Y
yp=x =242 ) SE
S:J(x2—2x+2)dx:? —x*| + 2, =
_2_(_1)3_2__2 9. (_1)) =
(-5 e -2z
. =3-3+6=6.
v

OtBeT: 6 KB.€1.
Puc. 2 A

[Tycts y=f(x) — HenpepsIBHAsA QyHKIUS npu XE [a, b], rpaduk koTopoil pacnonoxken Huxe ocu OX (puc.
3). 3HaueHue onpeaenEHHOToO HHTerpaja Oy/leT OTPUIATEIbHBIM, IIOATOMY JUIs pacyéTa riomaan oepém
3HAUEHHE UHTErpaja 1o MOIYJIO.

Y

v

S =|[ flx)ax
LR “ @)
v y=f(x)

Puc. 3

— 2 _
Ipumep 2. BerunciuTh MWIOMAIb IIOCKOH (GUTYphl, OrpaHHueHHON rpadukoM Gpynkimun » = * SX+6y,

ocero OX.

Pemenune: nannas urypa (puc. 4) pacnonoxkera Hmwxke ocu OX, TOdTOMY PUMEHUM Popmyity (2).

3 3

3 3 2
§ ) S:I(x2—5x+6)dx=x— _SL +6x|2 =
y=x"=5x+6 2 2 2
3 3 2 2
_[3 23352 +(6-3-6-2)|=
- 3 3 2 2
, 3 x 19 25 38—75+36 1 1
=|———+4+6/=|- il s el
3 2 6 6| 6
v Puc OtBerT: 1/6 xB.ex.

2
Mpumep 3. BEIUHCINTS MI0ONIAb TIOCKOH (DUTYpHI, OrpaHHueHHOH Tpadukamu Gyakmii ¥ ~ * +ly
y=—x+3

Pemenue: nannas durypa (puc. 5)npencrapiser co00i pa3HOCTh KPUBOJIWHEHHBIX TpaneIui

A6CI_II/ICCBI TOYCK NEPCCCUCHUA HAXOANUM I10 YCPTCIKY: x;=-2u X=1.
1

1
S = J(— x +3)dx — _[(x2 + l)dx
-2 -2 . MO’KHO 3amucarh MO/ OJJMH HHTETPa:
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Puc.

— 42 1 1
y==x +1 S=j(—x+3—(x2+1))dx=J(2—x—x2)dx=
2 -2
2|! 3! 2
=2 - -2 =(2:1-2:(-2))- r_
<2, 3, 2
y=-x+3 3 _A)3
- 1___( 2) —6— _3 _3:41
> 3 3 2 2
X Otsert: 4,5 KB.€1.

ﬂ]_
2

_ L2
Ipumep 4. BorumciuTh miomas MmIockoi GUTyphl, OrpaHMYeHHOM rpadukamu pynkmumii ¥ ~ * +ly

y=-x+3

, 1 KOOPJAUHATHBIMHU OCSAMM.

Pemenue: nannas ¢urypa (puc. 6) npeacraBiseT co6oil cyMMy KpUBOJIMHEWHBIX Tpaneuuil S=S,+S,, rae

1 3
S = [l +tlax 8, = [(-x+3)ax
0 u ! . Homyuum dopmyiy:
2 1 1 2 ; x31 1 X
y=x+ Sz_g(x +1)dx+!(—x+3)dx=?0+x|o—7
3 3 2 3
={1——O—j+(1—o)—[3——1—}(3-3—3‘1):
‘ y=-X+3 3 3 2 2
\
> :%+1—4+6:3—
X
0 41 3 .
Puc. 3

3AJAHUA 1A TPAKTUYECKOW PABOTBI

Brruncaure miomanb (I)I/Il“prI, OFpaHquHHOﬁ 3aJaHHbIMHU JTNHUAMUN:

3

1

+3x|13 :

BapuaHT | napabosoi y =4 — x%, npsaMeiMi y=x+2, y=0
BApUAHT 2 apaboson y = 4x — X%, npsaMeIMA y=4-X, y=0
BapHaHT 3 napabosioii y = 6x — x*, npsAaMod y =x +4
BapuaHT 4 napabonoi y =4 - x*>, npsaMoi y =x +2
Kputepun ouenku pesyiabrara
Kpurtepun Bbino/iHeHHUs 32/1aHUSA Onenka
3aJJaHUE BBITIOJIHEHO MPABUIIBHO U B TIOJTHOM 5 (oTInM4HO)
o0beMe
3aJJaHUE BBITIOJIHEHO B MOJIHOM 00beMe, HO TpU 4 (xoporo)
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BBIYHMCIICHUH TUTOIIA I KPUBOJIMHEHHOM Tparenun
JOTyIIIeHA BBIYUCIUTENbHAS OMIMOKA

3aJIaHAE BBITTOJTHEHO YaCTUYHO (TIPABUIIBLHO 3 (yIOBJIETBOPUTEIHHO)
BBITIOJIHEH YEePTeK, 3anucana Gpopmyna s
BBIYUCIICHUSI TIJIOMIA TN TTOTyYUBIICHCS PUTYPHI,
Ha4yaTo BBIYMCIICHUE TUIOIAH )

3a/laHK€ BBINIOJIHEHO MeHee, yeM Ha 50% 2 (HeyIOBJIETBOPUTEIHHO)

3.3AJAHUA IJIA ITPOBEJEHUSA ATTECTALUU 11O CEMECTPAM
3.1. IlepBblii cemecTp: MTorosas koHTposibHas padoTa 3a 1 cemecTp
Tekcer 3axanus:

Bapuanr 1 | Bapuant 2 ‘ Bapuant 3
1.(16) [TpencTaBbTe OOBIKHOBEHHYIO IPOOh B BUJE IECATUYHON MEPUOANYECKON APOOH.
5 9 2
7 7 7
2.(26) | Okpyramre JaHHOE YHCIIO JIO COTHIX M HalauTe aOCOTIOTHYIO M OTHOCHTENBHYIO MOTPEITHOCTH
12, 3652248 | 342, 026714 | 15,965348
3(10) 3anuIuTe YUCIIO B CTAHJAPTHOM BHJIE:
1570000000 | 0,0000063 | 239000000000
4.(16) | Boruucaure:
Y32+7—8 | Y625+7—125 [ Y81+3-512
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5.(16) | HaliguTe 3Ha4eHHE BBIPAKCHUSI:

1 1 1

1253 1212 6254
6.(16) | Beruucnure:
log, 125 log, 81 logs 256

7.(20) | Pemmre ypaBHEHueE:

VI242x =2 4-3x =7 V4x—-15=5

8.(20) | Pemmre ypaBHEHue:

3* =8l | 2* =64 | 4 =64
9.(20) Pemure ypaBHeHue:
310-x=02x | 89 x=64* I 108 2=100*
10.(26) | Pemute ypaBHEeHHE: \
log+(7—x)=3 log.(12—x|=2 log,(x—11]=2

11.(36) | Pemute ypaBHEeHHE:

logs(x +17) = loge(2x + 7) log_(x—1)=log.[2x—3|. logs(14 -4x) = logs(2x + 2)
5 5

12.(36)
Pemnite HepaBeHCTBO:

log ,(5x+1) >log ,(3—4x) logs(x—4)<logs(2x+3) log,(3x—6)>log,(2x—3)

YciaoBus BRINOJHEHUS 321aHAS

1. Mecto (BpeMmsi) BBIMIOJTHEHUS 3a/IaHUs . 3a/IaHUE BBIMOIHACTCS B ayIUTOPUM BO BPEMS 3aHATHUS
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 90 MHH.

3. Bbl MOkeTe BOCIOIB30BATHCS CIPABOYHBIM MAT€pUATIOM

IIkaJjia oueHkH 00pa3oBaTeJIbHBIX JOCTHKEHHI

KosnyecTBo HaOpaHHBIX 0a/1J10B Ounenka

19 - 21 Gamn 5 (oTuyHO)

16--18 6aymoB 4 (xopo1o)

10-15 6amnoB 3 (YIOBIETBOPUTEIHHO)
Menee 10 6amioB 2 (HEyHOBIETBOPUTEIHHO)

3.2. Bropoii cemecTp: DK3aM€EH MO MaTEMaTHKE

I'OCYIAAPCTBEHHOE BIOJUKETHOE ITPO®ECCHUOHAJIBHOE OBPA3OBATEJIBHOE

5 _YYPEXJEHHE UPKYTCKOM OBJIACTU .
«TAMIIETCKHUU [TPOMBIIIJIEHHO-TEXHOJIOI'MYECKNU TEXHUKYM»

Paccmorpeno Ha 3acegannun MK «YTBEPXIAIO»

00111e00pa30BaTEeNbHBIX JUCIUILTUH « » 2017r

[TpoTtokon 10 ot 17.05.2017 r 3aMm. gupekropa o O]
JLLA.I'anbira

3aganus V1A NpoBeJdeHHUs IK3aMeHa 10 MaTeMaTHKe:
B rpynne I110-17
1o npodgeccuu 43.01.09 - [loBap, kKoHaUTEP

Bapuanr 1
HpI/I BBIINTIOJIHCHU U 3auafm171 3alMUIIUTE HOMED 3aJaHUA, X0/1 PCIICHUA U HOJIy‘leHHLIﬁ OTBET

1. Beruuciaure:
3/8-0,027

2. Bpruuciure:
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log 60 —log 10

3. Pemmte ypaBHEHHUE:
V2x-1=3

4. Pemure ypaBHEHHE:
277 =16

5. Haiitu obnacTte onpeaeneHus QyHKIINH:

x—11
y:10g0,3
3—x

6. Pemmute ypaBHEeHUE:

log (3x—5) =log,(x -3

7. Pemnte HEpaBEHCTBO:

log , (2x+5)>-3

2

8.Pemute 3anauy:
[TnockocTh a nepecekaet croponsl AB u BC tpeyronbanka ABC B Toukax D u E
COOTBETCTBEHHO, mpuuem AC || o. Haitnute AC, ecmtu BD: AD =3:4 u DE =10 cm.
9. Pemmre 3amauy:
Haiinure koopaunatel Touku K, ecnu A(0; 3; 4) u B(1; 4; 4), a Touka K — cepeauna
oTtpe3ka AB. -
10. Haitgute xoopaunatel Bektopa AB | ecnu A(3; 4; -2) u B(4; 1; 5).
11. Haiimure koopauHaThl Bektopa 2a + 3b, ecrma (2;0;-3) ,b [5;—-1;2]
12. dan tpeyronsauk ABC: A (-3; -4; -5), B(1; 0; 3), C(2; 7; -3). Haiinure kocunyc
yria B.

IOCYAAPCTBEHHOE BIOJDKETHOE ITPOPECCHOHAJIBHOE OBPA3OBATEJIBHOE
5 _YUYPEXJEHUE NPKYTCKOH OBJIACTU
«TAMIIETCKHUU ITPOMBIIIJIEHHO-TEXHOJIOI'MYECKNU TEXHUKYM»

Paccmorpeno Ha 3acegannun MK «YTBEPXIAIO»

00111e00pa30BaTEeNbHBIX JUCIUILTUH « » 2017r

[TpoTtokon 10 ot 17.05.2017 r 3aMm. gupekropa no O]
JLLA.I'anbira

3agaHusl 1015 NpOBedeHUs IK3aMeHa 110 MaTeMaTHKe
B rpynme I110-17
no npogeccuu 43.01.09 - IloBap, konauTEp

Bapuanr 2

HpI/I BBLINOJHEHNH 3aJaHMH 3aNUIIUTE HOMEDP 3alaHUdA, XOA PCIICHUA U HOJIy‘leHHLIﬁ OTBET

1. Bpraucaure:
4/81-0,0016

2. Brprumcimure:
log,8+log, 2
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3. Pemmre ypaBHEHME:
Jx-1=2

4. Pemnre ypaBHEHHE:
3 =27

5. Haiitu obnacTh onpeneneHust PyHKIUM:

R e
Y g413—x

6. Pemute ypaBHEHUE:
log,(2x—1) =log,,(3x -3
7. Pemurte HEpaBEHCTBO:

log](l—x)<—1

2

8. Pemmte 3anauy:
[Tnockocth  mepecekaet cropoast KM u MP tpeyronsanka KMP B Toukax A u B
COOTBETCTBEHHO, IpuyeM KP || B. Haiimute KP, ecnu MA: AK=2:7 nAB=12cm.

9. Pemwure 3amauy:
Haiinure xoopaunatsl Touku K, ecnu A(3; -2; 1) u C(-2; 3; 1), a Touka K — cepeauna
orpeska AC

10.Haiiue koopmuHaThl BekTopa BA | ecim A(1;-3;2) u B (0; 2; 7).

11. Haiigure KoopauHAaTE BeKTOpa 2a + b, ecium a —4;1;5] , b [3;-5;-1]

12. dan tpeyrompauk ABC: A (-3; -4; -5), B(1; 0; 3), C(2; 7; -3). Haitnure kocunyc
yria A.

Kparkas mvHCTPYKUHSA /151 CTYAEHTOB

Ha BrinosHeHre NMChbMEHHON SK3aMEHAIMOHHOM pabOThl IO MaTeMaTUKE
naetcs 3 actpoHoMudeckux yaca (180 MuHyT).
[Ipy BBIOJHEHWM 33JaHUK 3alMCHIBAETCS HOMEp 3a/IaHUs, OMUCHIBACTCA XO[I
pELICHUS U TaeTCsl OTBET.
[IpaBuibHOE BBIMOTHEHHE 3aJaHUI OLIEHUBAeTCs Oaiamu:
- [IpaBunbHOE BBITIOTHEHUE JIFOOOTO 3a/1aHUsI OlleHHUBaeTcs 1 Gaiom.
-Eciin xox pelieHust 3aJaHus BEPHbIM, HO B 3aJlaHUM JOIMYILIEHA BBIYMCIUTEIbHAS
omuOKa, To 3a7anue onennBaercs 0,5 6amia.
-Ecnu nmpuBOauTCS HEBEPHBINM OTBET WJIM OTBET OTCYTCTBYET, cTaBUTCs () OaIioB.
bannbl, mosy4yeHHbIE 3a BCE BBINIOJHEHHBIE 3a1aHUS, CYMMUPYIOTCS.
[TocTapaiiTech TpaBUIHLHO BBHITTOJIHUTH KaK MOKHO OOJBINE 3aJaHUiA U HAOpaTh
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KaK MOKHO 00Jiblie OaJuIoB.

Ilepeo nauanom pabomsi 6HUMAMENLHO U3YUUME KpUMEPUU OYEeHUBAHUS U
obpamume HUMAHUe, YMO HAYUHAMbL padbomy ciedyem ¢ 3a0aHull, KOMopbvle 8am KadxdCymcs Hauboiee
neekumu. CHauana paboma 8vbINOIHAEMCA HA 4YepHOosuKe. B uucmosom 3anucu éce 3a0anusi HeobOX00UMO
3anucebléams 8 Mom NopsaoKe, 8 KAKOM OHU Cledylom 8 IK3ameHayuoHHom eapuanme. Ecau 3a0anue e
peuieHo, e2o nponyCcKarom u 3anucbl8aiom mo 3adanue, Komopoe peuleHo.

Kenaem ycnexos!

Kpumepuu oyenku evtnoinenus padomot

Onenka Yuciao 60a,1J10B, He0OX0AUMoOE 115
MOJIy4eHH s OLlEHKHU
«3» (yIOBJIETBOPUTEIHHO) 6-8
9-10

«4y» (xopol11o)

11-12
«5» (OTIIMYHO)

3. 3. Tpernii cemectp: MToroBasi KOHTpOJIbHAsA paboTa 3a TPETUN CEMECTpP

TekcT 3aganua
Bapmnanr 1
YpoBens A

1. (1 6amr) U3BectHo, uTo f(X)=2,5 sinx. Haiinure 3HaueHue 2

2. (1 6amn) Beraucnure: cos 330°

Onpenesanre no rpaguky:

3. (1 6amr) ObmacTs onpexaeneHus: GyHKIUU

4. (1 6amn) O6nacts 3HaUCHUH QYHKIUH

5. (1 6amn) [IpomexkyTKH Bo3pacTaHust U yObIBaHUS (DYHKIIMH

6. (1 6amwn) Touku FKCTpEeMyMa U BUJI SKCTPEMyMa B 9THX TOUKAX

1 SHEENE
".3 i-,«'{‘r;‘
= o
b f
L] L] T T T T
=g =3 =3 (=f 4 2 3 | & 5
. £
-l

1

J(X) = ——
7. (1 6amn) Haiiqure 001acTh onpeaesieHus 1 00J1acTh 3HaUYCHUN (QYHKIIAU: 3x—10
8. (1 6amn) Jokaxure, uro pyHkius f(x)= 4x — tgx HeueTHas.
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9. (1 6amn) Pemnre ypaBHeHue: 2sin x =13
Yposens B

7]
-—qe|m—
10. (2 6amra) Beraucnure rgx , €CJIM U3BECTHO, YTO COS O = 13 2

xX 7 1
cos(———)=——
11. (2 6anna) PemmTe ypapHenwue: 3 4 2

12. (2 6amna) Pemmre ypasuenune: 3sin’x+10 sinx + 3=0

Bapuanr 2
YpoBennb A

1. (1 6amr) U3BectHo, uTo f(X)=-3 cos x. Haiinure 3HaueHue 2

2. (1 6amr) Beraucnure: sin330°

Onpeneanre no rpaguky:

3. (1 6amn) Obnacth onpeaeneHus GyHKIUU

4. (1 6ayur) O6nacTh 3HaYCHUN (PYHKIIUU

5. (1 6amn) [TpoMexyTKH BO3pacTaHust U yObIBaHUs (HYHKIIUH

6. (1 6amr) Touku SKCTPEMyMa M BHJ SKCTPEMYMa B 3THX TOYKAX
¥
Y&

—r——f—
sEh ld =g | oy

1

S(x)=
7. (1 6amr) Haitnure obmacTts onpeneicHus 1 0071acTh 3HAYCHUNA (DYHKITHH: 2x+6
8. (1 6amn) Jokaxure, uro GpyHkuus f(x)= X + sin X yeTHasl.

9. (1 6amm) Pemmte ypaBHEHUE: 2cosx =2
Yposens B

_@'“ELZ;”j

10. (2 6anna) Beruucnure rgx , €CITM U3BECTHO, YTO Sin O = 10

sin(3x + %) = ¥3
11. (2 6amna) Pemute ypaBHEHHE: 4 2
12. (2 6amna) Pemmre ypaBHenue: 2cos’x + cosx - 1=0

YcioBYs BbINOJHEHHS 3a1aHNAS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUs. 3a1aHNE BBIMOJIHACTCS B_ayTUTOPUM BO BPEMS 3aHSITUS
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 90 MUH.

3. Bbl MOeTe BOCIIOJIB30BATHCS CIPABOYHBIM MaTEPUATIOM

Ikana oneHKH 00pa3oBaTeIbHbBIX T0CTHKEHMI:
‘ KosnyecTBo HaOpaHHBIX 0a/1J10B ‘ Ounenka




14 - 15 6ayutoB

5 (OTIMYHO)

11 - 13 Oamios

4 (xopor1110)

6 - 10 6asuioB

3 (YIOBJICTBOPUTETHHO)

MeHee 6 0aIoB

2 (HeyHOBJIETBOPUTEIHHO)

3.4. YerBepThlii cemecTp:
HTtoroBast KOHTpOJIbHAS pabOTa 32 YETBEPTHIA CEMECT]

Tekcr 3axanud:

Bapmuanr 1

I'eomerpus

1.(2 6anna) B ocHOBaHuM NpsSAMOM TPEyroabHON MPU3MbI JIEKUT IPSIMOYTOJIbHBIN TPEYTroJIbHUK C KaTeTaMu
8 cM 1 6 cMm. [Tnomaas 60koBOM noBepxHOCTH paBHa 120 cm”. Haiijure BHICOTY IPU3MBI.

2.(2 6anna) BeicoTa npaBUIIbHON YETHIPEXYTOIBHON MTHPAMUIBI PABHBI 33 cM, a ee OoKoBOE pedpo 35
cM. Hailnute 60KOBYIO MOBEPXHOCTh MUPAMU/IBI..

3.(2 6anna) OceBoe ceueHre NUIUHAPA — KBaJIpaT, TMHA AUaroHaiu kotoporo paBHa 20 cm. Haiinure
panuyc OCHOBaHHMS ITUIIMH/IPA.

Auareopa

2
4. (6 6amoB) Hccrnenyiite dyHKIMIO 1 mocTpoiite eé rpapuk: ¥ =% T 3x+2

Bapuanr 2
I'eomerpus
1.(2 6amna) bokoBoe peOpo MpaBUIIBHON YETHIPEXYrOJIbHOW MPU3MBI paBHO 6CM | a AMaroHanb OOKOBOM
rpann — 10cm . Haiingure 60KOBYIO TOBEPXHOCTH MPHU3MBI.

2.(2 6anna) BeicoTa npaBUIbHON YETHIPEXYTOJIBHON MUPaMH/Ibl paBHA 53 cM, a ee 60koBOE pedpo 55
cM. Haiinute GOKOBYIO MOBEPXHOCTH MUPAMUJIBI.

3. (2 6amna) OceBoe ceueHne MUIMHAPA — KBapar, JyIMHA TUaroHaii KoToporo paBHa 12 cm. Haiinure
panuyc OCHOBaHMS LWIMHAPA.

Auredpa

. o - =—x>+3x-2
4. (6 6amnoB) Mccnenyiite GyHKIUIO M OCTpoiiTe eé rpaduk: »
YciaoBus BbINOJIHEHHS 32 1aAHUS

1. Mecto (BpeMs1) BHIOJIHEHUS 3a/1aHUs. 3a/IaHKIE BBIMOIHACTCS B ayTUTOPUM BO BPEMs 3aHSITUS
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJaHMsL: 90 MUH.

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBIM MATCPHUATIOM

[Ikaja oneHKHu 00Pa30BaATEILHBIX JOCTHKCHMII:

KosinyecTBo HaOpaHHBIX 0a/1710B Ouenka

10 -12 GannoB 5 (oTM4HO)

8 - 9 Gamios 4 (xopo111o)

6 - 7 6asoB 3 (YIOBIETBOPUTEIHHO)

MeHee 6 6aJIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

3.5. Ilarelii cemecTp:
Nrtorosast KoHTposIbHAS paboTa 3a MATHIA CEMECTP
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TekcT 3aganusa:
Bapuanrt 1

YpoBenb A
Ne 1. (1 6amn) Borumcnure npousBoanyto pynkuuu: y = 20x*+10x*-3x+0,5
T

Ne 2. (1 6amn) Haiiaure mpon3BoaHyIo (GYHKIHH B TOUKE Xo! Y = COS X, Xo= 0
Ne 3. (4 6anna) Berluncanre npou3BOAHYIO CIOXKHON (QYHKIMU:

a)y=cos3x 06)y=2sin2x B)y=(3x-5)" 1) y:\/7x +12

Ne 4(2 6anna). Ucnionb3yst popMyibl TPOU3BEACHUS U YACTHOTO, HAWUTE POU3BOAHYIO (DYHKIIUH:
2

X
A)y=xcosx 6)y=1l+x
Yposens B
Ne 5. (3 Gamna) Beiumciure npou3BOAHbIE (YHKIMHA, UCHOIB3Yyd (OPMYJIBI CYyMMBbI, HPOM3BEACHUS U
YJaCTHOTO:

1 x’ —5x7 +1
a)y=x’-5x+ X 0)y=x(x*-5x+1) B)y= x

Ne 6. (4 6amna) Mcnonb3ys npaBuiio 1udGepeHIMpOBaHUs CIOXKHON (PYHKINH, HAMIUTE TPOU3BOIHYIO:
T
> z
a)y = (x>-3x+1)7 6)y=V¥ ~3¥+1 pgyy=1tg(3x-4) r)y=cosx
Yposenn C
Ne 7. (2 6anna) CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduky GpyHKIMu
Y=2—x—x>. BTOuKe x,=1 .

Bapuanr 2
YpoBens A
Ne 1. (1 6amn) Beruucaure npoussoanyro Gpyukiun: y =30x*10x°-5x+0,5
/4

Ne2. (1 6amn) Haiinure nmpon3BoaHyo GYHKIIMH B TOUKE Xo: Y = — 2€0s X, Xo= 4

Ne 3. (4 6amna) Beruncianre NpoU3BOAHYIO CIOXKHON (PYHKIHU:

a)y=3cos3x 6)y=sin2x B)y=(4x-3)° r)y=vox—ll

No 4. (2 6anna) Ucnonb3yst popMysTbl MPOU3BENECHUS U YaCTHOTO, HAWIUTE TPOU3BOIHYIO (DYHKIIHH:
X

. 2
a)y=xsinx 6)y=1+x
Yposens B
Ne 5. (3 Gannma) BerumcnuTe mpou3BOAHBIE (YHKIHUHA, HUCMONB3Ys (HOPMYIBI CYMMBI, TPOU3BEICHUS H
YJaCTHOTO:

1 x> —4x* -1

a)y=x+4x- X  0)y=x(x’+4x-1) B)y= X
Ne 6. (4 6anna) Wcnonb3ys npasuiio quddepeHupoBaHust CloKHOW QYHKIIUN, HAWIUTE IPOU3BOJHYIO:
T

a)y = (¢ H4x-1) ) y=VX FA L g ymetgxt 3) 1) y=sinix
Yposens C
Ne 7. (2 6anna) CoctaBbTe ypaBHEHHE KacaTelbHOU K rpaduky GyHKIMU
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y=x"—6x+4  BTOUKe X,=—2

YcioBys BHINOJIHEHUS 3aaHUS

1. MGCTO (BpeMSI) BBITTOJIHCHHUA 3aJaHUsA. 3aJaHUEC BBIMTOJIHICTCI B aygl/ITOQI/II/I BO B[ZGMH SaHSITI/ISI_
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 90 MUH.

3. Bl MOXETEC BOCIIOJIB30BATHCA CH[!@.BO‘IHLIM M&TC[}I/IEUIOM

IIIkxana oeHKH 00pa30BaTEIbLHLIX JOCTH/KEHHIA:

KosinyecTBO HaOpaHHBIX 0aJ1J10B Ouenka

15 -17 GansoB 5 (oTMyHO)

12-14 GamnmoB 4 (xopoio)

8 - 11 6annos 3 (YIOBJIETBOPUTEILHO)
MeHee 6 6alioB 2 (HEeyJIOBJIETBOPUTEIILHO)

4. KOHTPOJIbHO-UBMEPUTEJ/IbHbIE MATEPHAJIbI
JJIAA TIPOBEJAEHUSA ITPOMEKYTOUYHOU ATTECTALIUN

4.1. ITACIIOPT

Ha3znauenne:
KHM npennaznaveH AJis KOHTPOJIS M OLEHKU PE3yJIbTaTOB OCBOCHUS yueOHOU
TUCHUIUTMHBI Mamemamuxa 10 NpoPEeCcCur eCTECTBEHHOHAYYHOTO MPOQUIIS:
19.01.17 - IloBap, koHAUTEP

YpoBeHb MOATOTOBKH: 0a30BBIi

Ymenus:

Y1 - BobinonHars apudMeThyeckue JeWCTBHS HaJl 4YHMCIAMU, COYeTass YCTHbIE W

MACbMEHHBIE TPUEMBI,

V3 - BbInonHATh IpeoOpa30BaHusl BIPAXKEHUN, IPUMEHs (DOPMYJIbL, CBS3aHHBIE CO

CBOWMCTBaMU CTETEHEH, Jorapu(pMoB, TPUTOHOMETPHUUECKHUX (YHKIIHI;

V4 - Haxoauth 3HaUY€HUs KOPHSI, CTENIEHHU, Jorapru(ma, TPUrOHOMETPUUECKUX BhIPAXKEHUN
Ha OCHOBE OIPEIEICHHUS, UCIIOB3YsI IPU HEOOXOANMOCTH HHCTPYMEHTAIbHbBIE CPEICTBA

VY6 - BblnonHATh NpeoOpa3oBaHusl BbIPAKEHUN, MPUMEHsIST (OpPMYJIbl, CBS3aHHBIE CO
CBOWMCTBaMU CTETCHEM, JTOorapu(hMoB, TPUTOHOMETPHUUECKHUX (HYHKITHIA

Y7 - Bwruucnare 3HaueHUE PYHKIUU 110 33JJaHHOMY 3HAUYEHUIO apTyMEHTa MPHU Pa3IMIHBIX
criocobax 3agaHus PyHKIUU;

VY8 - Ompenenstb OCHOBHBIE CBOWMCTBA YHUCIOBBIX (GYHKIUH, WLIIOCTPUPOBATh HUX Ha
rpadukax;

Y9 - Crpouts rpadvku U3yu4eHHbIX (PYHKIIHHI, UIUTFOCTPUPOBATH IO TPaPUKy CBOMCTBA
AIIEMEHTAPHBIX (PYHKIIMIA

VY11- HaxomuTs Npou3BOJHBIEC SJI€MEHTAPHBIX (PYHKITUH;

V12- Hcnonb3oBarh MPOU3BOAHYIO ISl HM3YyYEHUS CBOWMCTB (DYHKIMA M TMOCTPOCHHS
rpaduKos;

V15- BpuucisaTh B MNPOCTEMIIMX CIOydasX IUIOMIAAA KW OObEMBI C HCIHOJIb30BAHHUEM
ONPEACIEHHOI0 HHTErpaa;
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V16- Pemath panuoHalbHbIC, MOKa3aTelbHbIC, JIOTapUPMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI, CBOJSIIMECS K JUHEHHBIM U KBaJPaTHBIM, a TAKKE aHAJIOTMYHbIE HEPABEHCTBA
U CUCTEMBI,

VY17- Ucnonb3oBath rpaduueckuii METOJT peIlieHUs YPaBHEHUN U HEPABEHCTB;

VY22- Pacrio3HaBath Ha 4epTexax U MOJAEISX MPOCTPAHCTBEHHbIE ()OPMBI; COOTHOCUTH

TPCXMCPHBIC OOBEKTHI C UX OIMUCaHUAMHU, I/I306pa)KGHI/ISIMI/I

YV25- U306pasicamsb ocHoGHble MHO20CPAHHUKU U KpY2lible med, 8bINOJHAMb YePmedtcU no
VCIO8UAM 340aY,

VY27- Pewath IIIaHUMETPUUECKUE U IPOCTEUIINE CTEPEOMETPUUECKHE 3a1a4H HA
HaXOXKJIEHUE T€OMETPUUYECKUX BEJIUUMH (JUIMH, YIJIOB, IJI0Ma/eH, 00BEMOB);

V28- Mcnonp30BaTh NpU PELLICHUN CTEPEOMETPUUECKUX 33]1a4 IUTAHUMETPUUECKUE (PaKThl U
METO/BIL;

¥29- IIpoBoaUTh TOKA3aTEIBHBIE PACCYKICHHS B XOJIE PELICHUS 3a/1a4;

3HaHuq :

33 - CBoiicTBa KOpHS, CTEIIEHU U JlorapuQpma;

34 - OcHOBHBIE CBOMCTBA IEMEHTAPHBIX (PYHKIINH;

35- OCHOBHBIE IOHATHUS U METOJIBI MATEMATUYECKOTO aHaJN3a

37 - bazoBble oHATHS AUPHEPEHIIUATBHOTO U MHTETPATIbLHOTO UCUUCIICHUS
3 8 - CrtocoObI peteHrs MPOCTEHINX BUIOB YPABHCHHM
3 9- CniocoObl peleHus NpoCTeHIINX BUIOB HEPABEHCTB

311- OcHoBHBIC TOHATUS U (POPMYJTIBI CTEPEOMETPUU

4.2. BAJAHUE JIUIA O9K3AMEHVYIOIIEI'OCAL.
4.2.1. KpaTkasi HHCTPYKUIUS I 00y4ar0LIHXCs

Ha BrinosHeHre NMChbMEHHON SK3aMEHAIMOHHOM pabOThl O MaTEMAaTUKE
naetcsa 4 actpoHoMu4eckux yaca (240 MUHYT).
DK3aMeHallMOHHAas paboTa COCTOUT U3 2-X YacTeil: 00s3aTebHOMN U
JOTIOJTHUTEIIbHOM.
OO6s13aTenbHAs YaCTh COIEPKAT 3a/IaHUsI MUHUMAJIBHO 00513aTeNIbHOTO YPOBHS,
a JIONOJIHUTEIIbHAS YacTh — 0oJiee CIOKHbBIC 3a/IaHMUs.
[Ipu BeIMOTHEHNHU OOIBIIMHCTBA 3aaHUI 00s3aTeIHLHOM YacTu TpeOyeTcs
MPEACTABUTH XOJI PEIIEHUS U YKA3aTh MOJIYYEHHBINA OTBET, U TOJBKO B HECKOJIBKUX
3aIaHUSIX JOCTATOYHO MPEJICTAaBUTh OTBET.
[Ipu BeIMOTHEHUY JIFOOOTO 3a/IaHUS JOTIOTHUTEIIBHON YaCTH OMHCHIBAETCS
XOJI PEIICHHS U TA€TCS OTBET.
[IpaBuibHOE BBINOJIHEHHE 3aJaHUI OLIEHUBAETCs OajlIamu.
[IpaBubHOE BBIMOIHEHHE JIFOOOTO 33/JaHUs 00s13aTEIbHON YacTH OLIEHUBAETCS
1 Gamiom, MpaBUJIBHOE BBIOJHEHUE KAXKIOTO 3aaHMsI TONOJHUTEIbHON YacTh —
Tpems OataMu. bassl yka3bIBalOTCs B CKOOKAaX OKOJIO HOMEpA 3a/1aHHUs.
Ecau npuBoauTCS HEBEPHBIN OTBET UJIM OTBET OTCYTCTBYET, cTaBUTCA 0
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0aJIJIoB.

basiel, mosry4eHHBIC 32 BCE BBIMOJIHCHHBIC 3a/IaHUSI, CYMMHUPYIOTCSL.
[TocTapaiiTech MpaBUIHLHO BBITTOJIHUTH KaK MOYKHO OOJIBIIIC 3a/TaHUI U HaOpaTh
KaK MOXHO OoJibIlle 0ajjIoB.

Ilepeo nauanom pabomvl 6HUMAMENLHO U3YHUME KPUMEPUU OYEeHUBAHUS U
obpamume HUMAHUE, YMO HAYUHAMb pabomy cledyem ¢ 3a0aHUll 0053amenbHOl
yacmu. ¥ monvko nocie moeo, kaxk Bvi Habepeme HeobX00UMOe KOIUUecmeao Oaiios
07151 YO081emBOPUMENbHOU OYEHKU, MOodicene nepexooums K 3a0aHUusIM
OONOHUMENbHOU Yacmu, YmMobbl NOGLICUMb OYEHKY 00 Hemblpex iy Nsmu.

Kenaem ycniexos!

Kpumepuu OUEHKU 6blNOJIHEHUA paﬁombz

OueHkKa Yucno 6annos,
HeoOXxopoumMoe onna
NoJIy4eHUA OLeHKHU

«3» (yDOoB/ETBOPUTESILHO) 9-14
15-20
«4» (xopoLuo) (He MeHee ooHOr0 3aaHuA U3
ONOMNOJIHNTESIbHON  4acTw)
21-30
«5» (0OT/INYHO) (He MeHee OBYX 3a4aHUN N3

JOMOJIHUTENIbHOW  Y4acCTw)

4.2.2.3a1anus 11l NPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN M0 MaTeMaTHKe

Bapuanr 1

Oosazamenvuan uacmo
IIpu BInoHennu 3axannii 1-18 3anmunTe HOMep 3aaHus, X0/ PellleHUsI M TOJY4YeHHbIH OTBeT
Ne 1 (16) [Tokaszanus cuéruuka 31ekTposHeprun 1 ceHTs10pst coctapnsuim 37 445 kBt y, a 1 oxt16ps — 37
541 kBt u. CKOIbKO HYKHO 3aIlJIaTUTh 32 AJIEKTPOIHEPIHIO 32 CEHTAOPD, eciau 1 KBT 4 anekTposneprun
crout 4 py0. 65 komn.? OTBer paiite B pyoOsIsIX.

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIC MPOAYKTHI MUTAHHS B TPEX
roponax Poccun (mo ganueiM Ha Havasno 2010 roqa).

HaumMeHnoBaHue npoayKTa JTnnenx CTaBponon SIpocaaBib
[TiennyHsIii x51€6 (6aTOH) 14 11 15
Momoxo (1 nutp) 23 20 26
Kaprodens (1 r) 13 13 9
Ceip (1 kr) 215 215 240
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Msico (roBsiquna) (1 kr) 240 230 230

[Tonconnednoe macino (1 nutp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX FOPOJIOB OKAXKETCSI CaMbIM JICLIEBBIM CIEAYIOMIMNA HAOOp MPOIYKTOB: 3 11 MOJIO-
Ka, 2 Kr ropsiinHel, 0,5 Kr celpa 1 1 J1 HOJACOMHEYHOro Macia. B oTBeT 3amummTe CTOMMOCTB JaHHOTO Habopa
MPOIYKTOB B 3TOM ropoze (B pyossix).

Ne 3 (1 ©6) Ha gnarpamme nokasaHa
cpefHemMecs4YHasa TeMnepaTypa — — T = —
Bo3ayxa B EkaTepuHbypre — H i
(CBeponoBcKe) 3a Kaabl Mecsl, — —m i H i

4 =

1973 ropa. No ropmsoHTaNu . R =
[smE] [Deg anmp Mail MIOH HKJI ABT CEH OKT \ﬂ’»nﬂc
YKa3blBAOTCA MeCsLbl, MO B pea] ¢
BEPTUKaAIN - TemnepaTypa B el
rpapycax Uenscna. Onpepgenute no  _, i 1
npMBeAEHHON AMarpaMmMme, CKOJIbKO el
MecsueB cpefHemMecsa4YHas ol

TeMnepaTypa He npesbiwasa 6
rpagycos Llenbcus.

Ne 4 (16) Haiinute kopenn ypasrennss V2¥ —11=3

Ne 5 (16) Haiinure kopeHb ypaBHeHus 3° *=9*

Ne6 (10)
d’sin«
S=——
[Tnomans NpSAMOYTOIbHUKA BBIYHCISAETCS 1O (opmyIe 2 rae d — nuaroHaib, o — YyToll
sin o =—
Mexay auaroHassMu. [lomb3ysich 1ot popmynoit, Haitaure S, ecn d = 10 5,

Ne 7 (16) B yemnuonare no rumHactuke ydactByroT 70 cioprecmeHok: 25 u3z CIIA, 17 uz Mekcuku,
octanbpHble U3 Kananel. [lopaaok, B KOTOPOM BBICTYNIAIOT TUMHACTKH, onpesensercs xkpeouem. Halinure
BEPOSITHOCTh TOT'O, YTO CLIOPTCMEHKA, BBICTYNAIOLIAs IEPBO, OKakeTcsa u3 KaHassl.

5 log,;2+log,; 0,5
Ne 8 (10) Halinute 3HaueHUE BhIpaKeHUS

Ne 9 (16) Haiigure 3Hauenue Boipaxkenus 25-10—1,2-10%

HUcnoan3ys rpaduk pynkunu y=f(x) (cM. puc. HIxKe), onpeaeTuTe U 3alUIIATE OTBET:
Ne 10 (16) OGnactsb omnpeneneHus QyHKIUY;

Ne 11 (16) Obnacte 3HaueHUN HYHKIUY,

Ne 12 (10) [IpomexyTku Bo3pacTaHus U yObIBaHUS (PYHKIIUU;

66



Ne 13 (10) YcraHoBuTE COOTBETCTBHE MEXKIY HA3BaHUSAMHU BEJIMYMH, BCTPEUAIOIIMXCS B PYCCKUX IMOCIOBHIAX U
MOTOBOPKAX, U UX MPHOIMKEHHBIMHA 3HAUCHUSMU:

BEJIMYMHBI BO3MOXHBIE 3HAYEHU A
A) poct pebéHKa 1) 32 km
B) TonmuHa nmucra Gymaru 2)30mM
B) nnuna aBToOycHOTO MapmpyTa 3) 0,2 MM
I') BBICOTA XMIIOTO TOMa 4) 110 cm

3anummTe B OTBET I_II/I(I)pBI, PAaCIOJIOKHUB UX B IMOPAAKE, COOTBCTCTBYHOIIICM 6YKBaMZ

A b B I

Ne 14 (16). Ha kneTtyaTon 6ymare c pa3amepom
kneTkn 1x1 nsobpaxkeHa Tpaneumns. Hangute eé
naowanb. /

Ne 15 (106) Haiigure 00b€M MHOTOrpaHHHUKA, BEPLIINHAMU A, B,
KoToporo sBisitorest Touku A, B, C, C; npaBuibHOK

tpeyronasHoil mpusmbel ABCA | B,C,, momanb ocHOBaHUS
KOTOpO# paBHa 6, a 60KOBOE peOpo paBHO &. C

Ne 16 (16) Ha pucynke n3obpaxén rpaduk Gpynkun y=f(x). Ha ocu abcuucc oTMedeHbI BOCEMb
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 . B CKOJIbKMX W3 3TUX TOYECK Mpon3BOaAHAsI PyHKIMHU f(X) oTpuiarensHa?

F A
PN
/N LA
AL I A
R IV AHN
X, Pa | x4 xhﬂxj Xg /x? Xg| X
NS
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x-=7
y=Ilg
Ne 17 (16) Haiinute obnacth onpeeneHus QyHKIHH: 2+x

Ne 18 (16) Xo3s1uH 10TOBOPMIICS C paOOYUMH, YTO OHH BBIKOMAIOT €MY KOJIOJIEI] Ha CIICAYIOMINUX YCIOBHSIX:
3a nepBbIid MeTp OH 3ariatuT uM 4000 pyOeid, a 3a Kakapld cienyronui Mmetp oyaet miatuth Ha 1600
pyOneii 6onblie, yeM 3a npeabnynuil. CKonbKo pyOuieii X031H T0JDKeH Oy/IeT 3arIaTuTh pabounm, eciu
OHHM BBIKOIAIOT KOJIO/ICI ITyOUHON 7MeTpOB?

,Zlonwmumeﬂbua}l yacmo
HpI/I BBIIIOJIHEHUM 3aJaHUMN 19-22 3anummuTre HOMCp 3alaHud, X0 PCIICHUA U HOHy‘-ICHHBIﬁ OTBECT

Ne 19 (36) MarepuainibHasi TOUKA JIBHKETCS TIPAMOIMHENHO MO 3aKOHY X(t)=Xx*-6X+2 (Ij1e X — pacCTOsHUE
OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKYH/JIaX, U3MEpPEHHOe ¢ Hayvaja JBmxkeHus ). Kakosa Oyzner
CKOpPOCTb MaTepUaIbHON TOUKH NpH t = Scek.?

Ne 20 (36) Haiinure Touxy Makcumyma GyHKIM — y=2 x°—3 x*+1
Ne 21 (36) Haiigure naubonsinee 3Hauenue pyHkiuu f(x)= - x*+75x—7 Ha orpeske [—5;5]

Ne 22 (36) OcHoBaHHE MPSIMOYTOJILHOTO TapaluIeNienunena — kajapar. Haliaure o6bEM mapamenenurena,
€CJIM €ro BBICOTA PaBHA 7 CM, a IMaroHajb napajulelienunena 00pa3yer ¢ IIOCKOCThIO OCHOBAHUS yroi 45°,

Bapuanr 2

Ooazamenvuas uacmeo
IIpu BeInotHeHnu 3axannii 1-18 3anmmnTe HOMep 3aAaHus, X0/ PelICHUSI M TOJY4YeHHBIH OTBET
Ne 1 (10) B kBaptupe ycraHoBiieH mpubop y4u€ra pacxoja XoiloaHoH Bobl (cuéTunk). [lokazanus cuéTanka
1 ssuBaps coctaBisiiu 136 xky6. M Bojpl, a 1 eBpans — 146 ky6. M. CKObKO HYKHO 3aIlIaTUTh 3a
XOJIOZIHYIO BOJTY 3a STHBAph, €CJIM CTOUMOCTH 1 Ky0. M X0JI01HOM BObI cocTaBisieT 29 py6. 20 kom.? OTBeT
naiite B pyomnsx

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC MIPOAYKTHI MUTAHHS B TPEX
roponax Poccun (1o nanasiM Ha Havgasio 2010 roga).

HanmeHnoBanue mpoaykra [Terpo3aBoack  |[1aBioBCK CraBporioib
[TmennyHbIi X106 (6aTOH) 14 11 15
Momoxko (1 1) 23 20 26
Kaprodens (1 xr) 13 13 9
Coip (1 k1) 215 215 240
['oBsinuna (1 KT) 240 230 230
[Moaconneunoe macso (1 1) 44 44 58

Onpenenure, B KAKOM M3 3TUX TOPOJIOB OKKETCS CaAMBIM JIEIIEBBIM CIEAYIONINI HA00p MPOAYKTOB: 2 JI MOJIO-
Ka, 3 KT TOBSAMHBI, | J1 TIOJICOJTHEYHOTO Macia, 2 6aroHa xyeba. B oTBET 3amummTe CTOMMOCTh JaHHOTO Habopa
MPOAYKTOB B 3TOM ropoJie (B pyOsix).
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Ne 3 (1 6) Ha pucyHke XX1UpHbIMNK 4,0

TOYKaMWN NOKA3aHO CyTO4YHOE 35 | il

KOJINYeCTBO OCafKOB, BbiMagaBwnx 3,0 I m

B ToMcke ¢ 8 no 24 aHBaps 2005 2,5 \ TN

roga. o ropnsoHTaNn 20 ]

yKa3bIBalOTCA Yncnaa mecsua, no 1,5 i1 ‘\

BepTUKaIN — KOJINYECTBO OCAaAKOB, 1,0

BbIMAaBLUNX B COOTBETCTBYOLLUN 0,5 \‘{/ V

OeHb, B MuanmmeTpax. Ans 0,0 1

HarISIGHOCTM XUPHbBIE TOYKM Ha § 9 10111213 141516 17 1819 20 21 22 23 24

PUCYHKe COeIHEHbl JINHNEN.

OnpepenuTe NMo PpUCYHKY, Kakoro
yncna B ToOMCKe BrepBsble BbiMasno
pOBHO 1,5 MuannmeTpa oCagkos.

Ne 4 (16) Haiinue xopenp ypasaenns ¥VOX —20 =4
Ne 5 (16) Haiinure kopens ypasuerus 10™'?=100*

Ne6 (16)

[Tnomaap 11060TO BEIMYKIOTO YETHIPEXYTOIbHIUKA MOXKHO BBIUUCIATH 1O hopMyIie
1 .
—d,d,sin
S =2 , rae 41, d>— quuHel ero auaroHaneif, a O yron Mexay HUMH. Bblumciure
mIomasas TpeyronpHuka, ecimu d; =18 cm, d, =12cm, a sina =0,75

Ne 7 (10) B uemmnmoHare mo rmMHacTHKe y4acTBYHOT 50 cmoprcmeHok: 23 w3 ApreHtuHsl, 19 un3
bpaswiuu, ocransHble u3 IlaparBasd. Ilopsaok, B KOTOPOM BBICTYNAKOT T'MMHACTKH, OIIPEIEIAETCSA
xKpebuem. Haliute BepoSITHOCT TOT0, YTO CLIOPTCMEHKA, BHICTYIAIOLIAs MepBoil, okaxercs u3 [laparsas.

log, 40+log 0,2
Ne 8 (10) Halinute 3HaueHUE BbIpaKEHUS
Ne 9 (16) Haiigure 3nauenue Beipaxkenns 25-100-11,2-10%

Hcnonn3yst rpapuk pynkuun y=f(x) (cM. puc. HH:Ke), onpeae/iMTe U 3alIMIIUTE OTBET:
Ne 10 (16) OGnactp onpeneneHus PyHKIINH;
Ne 11 (16) Obnacte 3HaueHUN HYHKIIUY,
Ne 12 (16) IIpomexxyTku Bo3pacTaHusi U yObIBaHUS (DYHKIINH,
W

3: f(x) *-1.« /0

-

Ne 13 (10) YcranoBuTe COOTBETCTBHE MEKIY Ha3BaHHSIMH BEIMYHMH, BCTPEUYAIOMIMXCSA B PYCCKHX MOCIOBHIAX U
MOTOBOPKAX, U UX MPUOIKEHHBIMHI 3HAYCHUSIMH:

BEJIMYMHDbI BO3MOXHBIE 3HAYEHM A

A) CKOPOCTH JIBUKECHUST aBTOMOOMIIS 1) 0,5 m/mun
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b) cxopocTh ABMKEHUS Temexoaa 2) 60 km/4ac
B) ckopocTh ABMKEHUS YIIUTKH 3) 330 m/cex
I') ckopocTh 3ByKa B BO3IYIITHOM Cpefie 4) 4 xm/4gac

3anmuiuTe B OTBET HU(PHI, PACTIONIOKUB HX B IOPSIIKE, COOTBETCTBYIOIEM OYKBaM:

A b B r

Nec 14 (16). Ha knetyaTon bymare c pasmepom
KneTkn 1x1 niobpaxeHa Tpaneunsa. Hangute eé

nJaowanb.
Ne 15 (16) Haiigure 060b€M MHOTOrpaHHHUKA, BEPIIMHAMU A, G B,
KOoTOporo sBIsIIOTCS Touku A, B, C, C, npaBuibHOM ;

(V) ]
TpeyronbHou npusmbel ABCA B, C,, miomanbs ocHOBaHUS '
KOTOpO#i paBHa 9, a 6okoBOE pedpo paBHO 7. o

A B

Ne 16 (16) Ha pucynke nzo0paxén rpaduk ¢pynkuuun y=f(x). Ha ocu abcruce otMeueHs! 1€BATh
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 X9 . B CKOJIbKUX M3 ITUX TOUEK MPpou3BoaHas GyHKIMK f(X) momokurenbHa?

yl\ | |
\ y=1e) 4
I i
\ 1 RN i .
N X1 X325 x4/ 0 xjxﬁ\\x? g X
NEHE N/
INE
N ! /
x+9
y=1
No 17 (16) Haiinure obmacts onpenencHust QyHKIAN: 2-x

Ne 18 (16) Xo03s1MH TOTOBOPHIICS C paOOYMMHU, YTO OHU BBIKOTAIOT €MY KOJIOJIEI] Ha CIEIYIOIINUX YCIOBHIX:
3a nepBbId MeTp OH 3aruaTUuT uM 2600 pydreil, a 3a Kaxabli creayouuil MmeTp Oyaer miatuth Ha 1300
pyOneit Gonblie, yem 3a npeapaynuii. Ckonbko pyOieid Xo31uH JOMKEH OyIeT 3ariaTuTh pabounm, eciu
OHHM BBIKOIAIOT KOJIOZICII ITyOUHOM 6 METpOB?

ﬂonwmumeﬂbmm yacmo
[Tpu BeImonHeHUHU 3afaHuil 19-22 3anuimmuTe HOMEp 3aJaHus, XOJ] PEIICHHS U TOJTy4YE€HHBIH OTBET
Ne 19 (36) MarepuanbHas TOUKa JABMIKETCS IPAMOIMHENHO M0 3aKoHY X(t)=5t* - 3t-2 (rme X — paccTosHueE
OT TOUKHU OTCUETa B METpax, t — BpeMsl B CEKyHJIaX, U3MEPEHHOE C Hayaja JBMKEeHUs ). B kakoit MOMEHT
BpeMEHH (B CEKYyHJIax) €€ CKOPOCTh Obl1a paBHa 7 m/c?

Ne 20 (36) Haiinure Touky Muaumyma GpyHkuun y=3x> -18x>+15
Ne 21 (36) Hatinure nanbGonbinee 3Hadenue Gpynkuun f(x)=x’-12x+5 na orpeske [-3; 0]
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Ne 22 (36) OcHoBaHm€ MPSMOYTOIBLHOTO Mapajiienenunena — keaapar. Haiinure 006M napaienenumnesa,
€CJIM ero BeICOTa paBHa 11 cM, a muaroHanp napauienenumneaa oopasyer ¢ MIOCKOCThI0 OCHOBAHUS YTOI

45°,

ctout 4 py0. 68 xom.? OTBeT naiiTe B pyoIsax

Bapuanr 3
Ooazamenvuas uacmeo
IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUs, X0/ PelICHUSI M TOJY4YeHHbI OTBeT
Ne 1 (10) ITokazanus cuérunka snekTpo3Hepruu 1 oktsaops coctasisinu 68 412 kBt'y, a 1 HOs0ps — 69
612 kBT 4. CKOIBKO HY)KHO 3aIlJIaTHTh 32 JIEKTPOIHEPTHUIO 32 OKTAOPb, ecii | KBT'4 aiekTposHeprun

Ne 2(16) B tabnuue yka3aHbl cpeHHE IIEHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC MPOAYKTHI MUTAHHS B TPEX
roponax Poccuu (mo ganneiM Ha Havasno 2010 rona).

HaumeHnoBaHue npoayKTa KpacHosipck MpkyTck KemepoBo
[TiennyHeIi x51€6 (6aTOH) 14 11 15
Momoxo (1 nmutp) 24 22 26
Kaptodens (1 xr) 13 13 9

Coip (1 k1) 225 215 240

Msico (roBsiauna) (1 kr) 240 235 230
[Toncomneunoe macio (1 autp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKKETCS CaMbIM JICTIEBBIM CJICAYIOIINN HA0OP MPOIYKTOB: 3 JT MOJIO-
Ka, 1,5 xr roBsauHbl, 1 1 moacomHeynoro macna, 0,5 xr ceipa. B oTBeT 3amuimTe CTOMMOCTH JaHHOTO Habopa

MPOJIYKTOB B 3TOM TOpo/ie (B pyoJIsx).

Ne 3 (1 ©6) Ha gnarpamme
MoKasaHo pacripenesieHune
BbIMNJ1IaBKW antoMuHma B 10
CTpaHax (B TbiCAYaX TOHH) 3a
2009 roa. Cpeagn
npeacTaB/IEHHbIX CTPaH NepBoe
MecTo

Mo BbIMJ1aBKEe aJIlOMUHNSA
3aHuUMan baxpenH, gecsaTtoe
MecTo — HoBasa 3enaHguns.
Kakoe MeCcTo 3aHuManun
ApreHTunHa?

900
800

700

600
500

400 7 —

300
200

100

?*

Ne 4 (16) Haiinute kopenn ypashennss VA¥ —15 =5,

Ne 5 (16) Haiinute kopeHb ypaBHenus 5° =25

Ne6 (16) AnuHy OKpY>KHOCTH [ MOXKHO BBIYMCIHTD 110 Gopmyne [ =27R, rae R — paanyc okpyXHOCTH (B
Metpax). [loab3ysicek 310t hopmyol, HalIUTe paarnyc OKPYKHOCTH, eciii e€ ayrHa paBHa 78 M. (CuutaTh

T =3).
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Ne 7 (16) B yemnuoHaTe 110 TMMHACTHKE y4acTBYIOT 56 crioprcMeHok: 27 u3 Hopseruu, 15 u3 lanuu,
octanbHble U3 llIBernuu. [lopsaok, B KOTOPOM BBICTYNAIOT TUMHACTKH, onpesensercs xkpeduem. Haliaure
BEPOSATHOCTH TOT'0, YTO CIIOPTCMEHKA, BBICTyIaroIasl IEpBO, okaxkercs u3 LlIsennn.

log50+1log, 0,5
Ne 8 (10) Haiinute 3HaueHHEe BbIpAKCHUS
Ne 9 (16) Haiigure 3Hauenue Beipaxkenus 45-10+1,2-10°

HUcnoab3ys rpagpuk pynknun y=f(x) (cM. puc. HuKe), onpeaeuTe U 3aNMIIATE OTBET:
Ne 10 (16) ObGnacte onpeneneHust pyHKIIMHU;

Ne 11 (16) O6nacTe 3HaUeHUHN QYHKINU;

Ne 12 (16) [IpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIIHH;

[ X4

Y= $(x)
3 4:! B
&
1/
L] T T T
-y =3 -A -1 4 & 3 4 5 ¥
1
- vl
=

Ne 13 (10) YcraHoBUTE COOTBETCTBHE MEXKAY BEIMYMHAMHU U MX BO3MOXXHBIMHU 3HAUCHMAMHU: K KaXKJOMY 3JIEMEHTY

IICPBOI'O CTOJ'I6I_Ia HO,Z[GCPI/ITC COOTBGTCTBy}OIIII/Ifl 3JICMCHT M3 BTOPOIO CTOJ'I6I_Ia.

BEJIMUYMHBI BO3MOXHBIE 3HAYEHU A
A) Macca KypuHOTO STiIIa 1) 2,5 mr
b) macca netckoil konsacku 2) 14 xr
B) macca B3pocnoro Oeremora 3)50r
I') Macca akTHBHOTO BEIIECTBA B TAOJIETKE 43T

B Ta6J'II/II_[e mon Ka)K,Z[Oﬁ 6YKBOﬁ, COOTBCTCTBy}OH_[eﬁ BCJIIMYUHEC, YKAKUTC HOMCP €€ BO3MOXKHOI'O 3HAYCHUS.

A b B r

Nec 14 (16). Ha knetyaTon bymare c paamepom
KneTkn 1x1 nsobpaxeHa Tpaneumnsa. Hangnte eé
naowanb.

0

Ne 15 (16) Haitnure 00bEM MHOTOTpaHHHKA, BEPITHHAMHA A,
KoTOporo sBIsIIOTCS Touku A, B, C, C, mpaBuibHOM :
TpeyronbHo# nipusmbel ABCA B C,, miomaabs ocHOBaHUS E
KOTOpO#i paBHa 12, a GokoBoe pedpo paBHO 4. C

- LY

A B

Ne 16 (16) Ha pucynke n3zobpaxén rpadux dynkiuu y=f(x). Ha ocu abcrricc oTMedeHbl ceMb
TOYEK: X1, X2, X3, X4, X5, X6,X7 . B CKONBKUX U3 3TUX TOYEK Mpou3BoaHas ¢pyHkimu f(x) orpunarensua?
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5 y=Ig
Ne 17 (16) Haiinute ob6nacth onpeeneHus GyHKIHH: x+5

Ne 18 (16) Xo3siuH JOTOBOPUIICS C paOOYUMH, YTO OHU BBIKOIMAIOT €MY KOJIOZICI Ha CIEAYIONIUX YCIOBUSX:
3a rmepBbIi MeTp OH 3aruatuT uM 3800 pyOeid, a 3a KakIbIi ciieayronui MeTp OyaeT miatuth Ha 1500
pyOuieit Goublie, yeM 3a npeapaynii. CKoimbKo py0ieid X03s1uH JOKEH OyIeT 3araTuTh padounm, eciiu
OHHM BBIKOIAIOT KOJIO/IEIl ITyOnHOH 9 MeTpoB?

ﬂononnumeﬂbuaﬂ yacmo
[Ipu BbIONTHEHUM 3aAaHui 19-22 3anuinTe HOMEp 3a1aHus, X0/l PELUICHHsI U MTOJTy4YEHHBIH OTBET

— 62 _
Ne 19 (36) MarepuanbHasi TOYKa JBHKETCS IPSMOJIMHEIHO 10 3aKOHY ™ (t)=61" —48t+17 (rme x — paccrosiHue
OT TOYKH OTCYETa B METPAX, { — BPEMs B CEKYHJIaX, U3MEPEHHOE C Hayasa ABkeHus ). Halijiure ee ckopocTs (B M/C)
B MOMEHT BpeMeHH ¢ =9 c.

_ 3 2
Ne 20 (306) Haiiaute Touky Mmakcumyma GyHKIHA Y —4x” +3x" 10

Ne 21 (36) Haiigure naumenbinee 3nadenne Gynkuun f(x)=9x* - x* +11 Ha orpeske [—4; 4]

Ne 22 (36) OcHoBaHue NPSMOYTOJILHOTO Mapaienenuneaa — kaapar. Haiiaure o0bEM napasienenumnena,
€CJIM eT0 BHICOTA paBHA 8 CM, a JMaroHalb Mapasuiesenurena 00pasyer ¢ II0CKOCThI0 OCHOBaHHs yroi 45°.

Bapuanr 4

Ooazamenvuas uacmeo
IIpu BhInoIHeHUM 3a1anmii 1-18 3anumuTe HOMep 3aaHUs, X0 PellleHUs] U MOJIyYeHHbIl OTBeT
Ne 1 (10) B kBaptupe ycranoBiieH mpubdop y4uéra pacxoaa XoiloaHo# Boabl (cuéTunk). [lokazanus cuéTanka
1 centa0ps cocraBmsiu 135 ky6. M Bojpl, a 1 okTa0ps — 145 Ky6. M. CKOJNBKO HY>KHO 3aIUIaTUTh 32
XOJIOJIHYIO BOJY 32 CEHTSIOpb, €Clii CTOUMOCTH 1 KyO. M XonoaHo# Bops! coctasisieT 30 py0. 80 xom.?
OtBer paiite B pyoOsIsIX.

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIC MPOJYKTHI MUTAHHS B TPEX
ropoaax Poccuu (mo nanspiM Ha Havaso 2010 rona).

HaunmeHnoBaHue nmpoaykra Jlunenk |CraBponoas |Spociaasib
[Tmennynsii x1€6 (6aTOH) 14 11 15
Mosoxko (1 mutp) 23 20 26
Kaptodens (1 kr) 13 13 9
Chip (1 kr) 215 215 240
Msico (roBsimuna) (1 ) 240 230 230
[Tonconneunoe macino (1 autp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMBIM JICTIIEBBIM CIICAYIOMNN HAOOp MPOIYKTOB: 1 J1 MOJIO-
Ka, 2,5 Kr roBsiuHel, 3 0aToHa Xy1eba U 2 J1 MOACOIHEYHOro Macia. B oTBeT 3anummre cToUMOCTh JAHHOTO Ha-

0opa MPOYKTOB B 3TOM ropoJie (B pyoJIsx).
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Ne 3 (1 6) Ha pucyHKe XXUpHbIMHK 12000
TOYKaMW MOKa3aHa LeHa HUKens s
Ha MOMEHT 3aKpbITUSA BupxeBbIX =
ToproB BO Bce paboyme aHu ¢ 10 11200 \
rno 26 Hos6psa 2008 roaa. :[‘)ggg 7\
Mo ropu3soHTaNn yKa3blBaOTCHA 10600 \‘ / \.
4yucna mecsua, rno 10400 '\‘('\\
BEPTMKAIN — LIE€HA TOHHbI HUKENS 10200 S
B posnapax CLUA. Ons lgggg ;
HarnNsagHOCTU XXUPHbIE TOYKM Ha 10 11 12 13 14 17 18 19 20 21 24 25 X
PUCYHKe CoeiHEHbl JINHUNEWN.
OnpepennTe NO PUCYHKY
HanboNbLUYIO LLeHY HUKeNs Ha
MOMEHT 3aKpbIiTNA TOProB B
yKa3aHHbIN nepuog (B gosanapax
CLLA 3a TOHHY).
Ne 4 (16) Haitnure xopeHb ypaBHEHUS Y 8x—-20=10
Ne 5 (16) Haiinute kopeHb ypaBHeHus 37 =9
ldl 'dz
Ne6 (16) Ilnomans pom6a S MOXKHO BBIMHCIUTH 1O (opMyde S=2 , Tne d; d, — nuaroHamu

pombOa (B meTpax). [Tonb3ysicek 310 hopmynon, HallIUTe TIIOIIAIb poMOa, €CIi JUaroHaIu paBHel 10M u
30 m.

Ne 7 (16) B copeBHOBaHMSIX 1O TOJIKAHUIO s/Ipa y4acTBYIOT 4 criopTcMeHa u3 BenukoObpurtanuu, 7 u3
®pannyu, 9 u3 I'epmannn u 5 u3 Uranun. [1opsgok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, ONPEIEISIETCS
xpebueM. Haliire BEpOsITHOCTD TOTO, YTO CIIOPTCMEH, KOTOPBIH BBICTYNAET MOCIEIHUM, OKaXKETCS U3
I'epmannn.

log,,4+log,, 3,5
Ne 8 (10) HaiiauTe 3HaueHHne BbIpAKCHUS

Ne 9 (16) Haiigure 3Hauenue Boipakenus 69-10-2,2-107..

HUcnoab3ys rpadpuk pynknun y=f(x) (cM. puc. HuKe), onpeaeuTe U 3aNUIIUTE OTBET:
Ne 10 (16) ObGnacte onpeneneHust pyHKIINHN;

Ne 11 (16) O6nacTs 3HaUCHUH (QYHKINU;

Ne 12 (16) I[TpomexxyTku Bo3pacTaHus U yOBIBaHUS (DYHKIIHH;

M

3

Y= $(2)

e

-3-#-3-}.-'/;3&5!
4

Ne 13 (16) YcraHoBUTE COOTBETCTBUE MEXKAY BEIMYMHAMH M UX BO3MOXXHBIMU 3HAYCHUSIMHU: K KaXKJIOMY SJIEMEHTY
NepBOro cTojdia nogdepuTe COOTBETCTBYIOIIMMA JIEMEHT M3 BTOPOTO CTOJIONA.

BEJIMYNHBI BO3MOXHBIE 3HAYEHU A
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A) miom@aab OHOW CTPAHUIILI yUeOHUKA 1) 81,7 kB. M

b) mmomans Tepputopuu pecyosnmku Kapems 2) 330 xB. cM

B) mmomans oHONM CTOPOHBI MOHETHI 3) 180,5 TEIC. KB. KM
I') mnomaas 6aIMHUHTOHHOM IIIOMIAIKN 4) 300 xB. MM

B tabsniie mojx kaxi0ii OyKBOM, COOTBETCTBYIOIICH BETMYMHE, YKAKUTE HOMEP €€ BO3MOXKHOTO 3HAUYCHUSI.

A b B r

Ne 14 (16). Ha knetyaTon bymare c paamepom
kKneTkn 1x1 nsobpaxeHa Tpaneumns. Hangnte eé y
njowanb. d

Ne 15 (16) Haitnure 00bEM MHOTOTpaHHHKA, BEPITHHAMHA A,
KoTOoporo sBIsIIOTCS Touku A, B, C, C, mpaBuibHOM ;
(V) ]
TpeyronbHou nipusmbel ABCA B C,, miiomaabs ocHOBaHUS '
]

KoTOpoii paBHa 10, a 6GokoBoe pedpo paBHO 9. C

Ne 16 (16) Ha pucynke nzobpaxén rpaduk pynknn y=f(x). Ha ocu abcuncc oTMedeHbl BOCEMb
TOYEK: X1, X2, X3, X4, X5, X6,X7, Xg . B CKOJIbKUX M3 3THX TOUYEK MPou3BoAHAS GyHKIMHU f(X) mojokuTenpHa?

L |
AT LN
1 1 R =
J,-/ : IR ¥ f(x){\
AT TN AN
N R I AR
e AR - P R o xhﬂxS Xg /x? Xg| X
i 1/
N
y=l x+3
Ne 17 (16) Haiinute obnacth onpeeneHus QyHKIHH: 2-x

Ne 18 (16) Xo03s1MH TOTOBOPHIICS C paOOYMMHU, YTO OHU BBIKOIIAIOT €My KOJIOJICI] Ha CICIYIOIINX YCIOBHIX:
3a MepBbIi MeTp OH 3aruatuT uM 2200 pyOeid, a 3a KakIpIi ciieayronui Metp OyaeT miatuth Ha 1600
pyOneii 6onblie, yeM 3a npeabnynuil. CKonbKo pyOuieii X0351H T0JDKeH Oy/IeT 3armIaTuTh pabounm, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOuHOH 8 MeTpoB?

ﬂonwmumeﬂbuaﬂ yacmo
ITpu BeInONMTHEHUM 3aaHui 19-22 3anuiunTe HOMEp 3a1aHus, X0 PELIEHHSI U MTOJTyUYEHHBIH OTBET
Ne 19 (36) MartepuanbHas TOYKa JIBHXKETCS IPAMOJIMHENHO 0 3aKOHY X(t)=t>-5t-12 (rme X — paccrosHue
OT TOUKHU OTCUETa B METpax, t — BpeMsl B CEKyHJIaX, H3MEPEHHOE C Hayaja JBMKeHUs ). B kakoit MOMEHT
BpeMeHH (B CEKYyHJIax) €€ CKOPOCTh ObL1a paBHa 7 M/c?

_ 3 2
Ne 20 (36) Haiinure Touxy Muaumyma GpyHkuug > =~ —4x” +6x" 20

Ne 21 (36) Haitnure naumensiniee 3Hadenue ¢pynkimn f(x) =x3 —5 x2 + 7 na orpeske [-1;3].
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Ne 22 (36) OcHoBaHue NPSIMOYTOJILHOTO Mapaienenuneaa — kpaapar. Haiiaure o0béM napasuienenumnena,

€CJIU €r0 BbICOTA paBHA 12 cM, a [MaroHasip napaiesenunena oopasyeT ¢ INIOCKOCTbI0 OCHOBAHUS YToJl
45°.

Bapuanrt S

Ooazamenvuan wacmo
IIpu BbInoiHeHnu 3axannii 1-18 3anmunTe HOMep 3aaHus, X0/ PellleHUsI M TOJY4YeHHbIH OTBeT
Ne 1 (16) B xBapTupe ycraHoieH mpubop yuéra pacxoza XonoaHoi Boasl (cuétuuk). [Tokazanus cuérunka
1 cenTsOps cocTarysuiy 427Ky0. M Bozibl, a 1 OKTOpss — 455 ky0. M. CKOITBKO HY)KHO 3aIUIaTHTh 32
XOIIOJIHYIO BOJY 32 CEHTSIOPh, €CIIM CTOUMOCTH 1 Ky0. M X0I0AHOM BobI cocTaBisieT 26 py0. 80 kom.?
OtBer paiiTe B pyOsIsIX.

Ne 2(10) B tabnuie yka3aHbl cpeHHe IIEHBI (B pyOJIsix) Ha HEKOTOPbIE OCHOBHBIC MPOIYKTHI IIUTAHHS B TPEX
ropoaax Poccuu (mo nansbiM Ha Havaso 2010 rona).

HanmenoBanue npoaykra JIuneux CraBponoJsn Spocaasiab
[Nmenununsit x1e6 (0aToOH) 14 11 15
Mornoxko (1 nutp) 23 20 26
Kaptodens (1 xr) 13 13 9
Crip (1 kr) 215 215 240
Msico (roBsiauna) (1 ) 240 230 230
[Toncomureunoe macio (1 auTp) 44 44 58

Ompenenure, B KAKOM U3 3TUX FOPOJOB OKAXKETCSI CAMBIM JICHIEBBIM CIEAYIONIMKA HAOOp MPOIyKTOB: 1 1 MOJI0-
Ka, 1,5 Kr roBsiauHbL, 3 Kr KapTodesst u 2 J1 HOACOIHEYHOro Macia. B OTBeT 3amuIInTe CTOMMOCTD JAHHOTO Ha-
60pa MPOYKTOB B 3TOM ropo/ie (B pyosisx).

Ne 3 (1 6) Ha onarpamme 1400 —

noKasaHo pacrnpegeneHue 1200

BbINJaBKU Mean B 10 lggg -

CTpaHax (B TbiCAYaX TOHH) 3a 600 ___

2006 roa. Cpeon 400

npencTaBNEeHHbIX CTPaH 200

nepesoe MeCcTO Mo BbiMNJlaBKe 0

Meau 3aHuManu CLUA, necaTtoe 533' & & & & & & &
— F o & & & T F &0

MecTo — Ka3axcTaH. Kakoe g P e ¥ & <

MeCTO 3aHuMasia ABCTpanuna? g

Ne 4 (16) Haitnute xopens ypasuenns V20— 4x =10

Ne 5 (16) Haiinure kopens ypaBHeHus 8°*=64*
Ne6 (16)

lah
[nomane TpPEeyrolbHMKA S MOXHO BBIUMCIHTE To ¢Gopmyre S =2 | rge a— CTOpOHa
TpeyroibHUKa, h — BBICOTa, MPOBEJEHHAS K 3TOM cTopoHe (B MeTpax). [lomp3ysce 3Toi dhopmyroil, Haii-
JUTE TUTOIIA/b TPEYTOJIbHUKA, €CJIM CTOPOHA a paBHA 21M , a BeIcOTa h paBHa 14 M.

76



Ne 7 (10) B copeBHOBaHUSX IO TOJKAHUIO SIIPA YYACTBYIOT & criopTcMeHoB u3 ['pennn, 6 n3 bonrapun, 3
u3 Pymbiauu 1 8 u3 Benrpuu. [opsiok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, ONpEeIsieTcs )Kpedruem.
Haiinnre BEpOSITHOCTB TOTO, UTO CIIOPTCMEH, KOTOPBIN BBICTYIIAET MOCIEIHUM, OKaxeTcs u3 ['perun.

log,45—log, 7,5
Ne 8 (10) HaiiauTe 3HaueHHne BbIpAKCHUS

Ne 9 (106) Haiinute 3Hauenue Beipaxkenus 78-10+1,2-102

Hcnonb3dys rpapuk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeuTe U 3alIMIIUTE OTBET:
Ne 10 (16) ObGnacte onpeneneHust PyHKIMH;

Ne 11 (16) Ob6nactb 3HaUeHUH PyHKIUY;

Ne 12 (16) I[IpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIMH;

y<4()

3

i 4 “\J] -

Ne 13 (10) YcranoBuTe COOTBETCTBHE MEKITY BEIMYMHAMU U UX BO3MOXKHBIMH 3HAYCHUSMH: K KOKIOMY DIICMEHTY
HepBOro CTOJIOMA MOAOEPUTE COOTBETCTBYIOLIMI SIEMEHT U3 BTOPOT'O CTONIOIIA.

I <

BEJIMYNHDBI BO3MOXHBIE 3HAYEHU A
A) 00BEM BOJIBI B A30BCKOM MOpE 1) 150 m°
b) 00béM sitpKa ¢ MHCTpYMEHTaMH 2)1n
B) 00B&M Tpy30BOTO OTCEKA TPAHCTIOPTHOTO 3)76 1
camonéra 4) 256 xm’
I') 00BEM OYTBUIKM paCTUTENIFHOTO Maciia

B Ta6J'II/II_IC mon Ka)K,Z[Oﬁ 6YKBOﬁ, COOTBeTCTBy}OH_Ieﬁ BCJIIMYMUHE, YKAKUTC HOMEP €€ BO3MOYKHOI'O 3HAYCHUS.

A b B r

Ne 14 (16). Ha knetyaTon bymare c paamepom
KneTkn 1x1 niobpaxeHa Tpaneumnsa. Hangute eé
niaowanb. /

Ne 15 (16) Haiigure 00b€M MHOTOTrpaHHHUKA, BEPIIMHAMU A, B,
KoToporo sBisitorest Touku A, B, C, C; npaBuibHON :
TpeyronasHoil npusmbel ABCA | B,C,, mnomanb ocHOBaHUSA '
KOTOpOU paBHa 6, a 6okoBoe pedpo pasHO 11. o
-~ -~ * ,
A B

No 16 (16) Ha pucynke nzobpaxén rpaduk Gynkmuu y=f(x). Ha ocu abcuiuce oTMedeHbI I€BSITh
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 X0 . B CKOIBKUX M3 3TUX TOUEK Mpou3BoaHast pyHkimu f(X) orpunarensHa?
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No 17 (16) Haitnure obmacts onpeneneHus GyHKIUU: 6—x

X0351MH JOTOBOPHJICS C pa00OYUMH, YTO OHHU BBIKOIIAIOT MY KOJIOJIEIl Ha CICAYIONINX YCIOBUSIX:
Ne 18 (10)
3a rmepBbIid MeTp OH 3aruiatuT uM 4100 pyOneid, a 3a KakapId cienyronid Mmetp Oyaet miatuth Ha 1700
pyOuieit Goublie, yeM 3a npeapaynii. CKoimbKo py0ieid X03s1H JOKEH OyIeT 3ariaTuTh padounm, eciiu
OHM BBIKOIAIOT KoJioziell riryornnoi 10 meTpoB?

ﬂOIlOJlHumeJle(l}l yacmo
[Ipu BeImoHEeHNM 3a1anuil 19-22 3anuimmTe HOMEp 3aJjaHusl, X0l PEIIECHUS U MOJyYeHHBINA OTBET

_ 4 3
Ne 19 (16) MarepuaibHas TOUKa ABIDKETCS MPSIMOTHMHEIHO 110 3aKOHY ™ (O)=—1"+6t"+5t+23 (rme x —

pacCTosIHUEC OT TOYKH OTCYETA B MCTpPAX, t— BpEMs B CECKyHAAX, UIBMCPECHHOC C HavYajia ILBI/I)KGHI/IH). Hafl,[[HTe €C

CKOpOCTh B (M/c) B MoMeHT Bpemenn [ = I ¢,

_ .3 2
Ne 20 (36) Haiizmre Touky mMakcnmyma dyskipn ¥ — X T 3x" -6

Ne 10 (36) Haiinure nanmensinee 3Hauenue Gynkiuu f(x)=18x*- x* +19 Ha orpeske [~7;10]

Ne 22 (36) OcHoBaHue NPSMOYTOJILHOTO Mapaienenunesaa — kpajapar. Haiiaure o0béM napasuienenumnena,
€CJIU €ro BbICOTA paBHA 13 cM, a [MaroHasip napaiesenumnesa oopasyeT ¢ INIOCKOCTbI0 OCHOBAHUS YToJl
45°.

Bapuanr 6
Oosazamenvuan uacmo
IIpu BeinoTHeHuN 3a1anmii 1-18 3anumuTe HOMep 3aaHUs, X0 PellleHUs] U TOJIyYeHHbIil OTBeT
Ne 1 (16) [Toka3zanus cuérunka 3nekTposnepruu 1 Hosi0pst coctapisuin 33 947 kBtyu, a 1 nexaOpst — 34
047 xkBT-u. CKOIbKO HYKHO 3aIlJIaTUTh 32 AJIEKTPOIHEPIUIO 32 HOSOPB, eciu 1 kBT 4 anexkTposneprun
crout 4 py0. 29 komn.? OTBeT paiite B pyoOsIsxX.

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC MPOJYKTHI MUTAHHS B TPEX
roposax Poccun (mo manueiM Ha Havasno 2010 rona).

HaunmenoBaHue npoaykra Kpacnosipck Hpkyrck Kemeposo
[Mmennunsii x1e6 (6aToH) 14 11 15
Monoxo (1 nutp) 24 22 26
Kaprtodens (1 xr) 13 13 9
Crip (1 k1) 225 215 240
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Msico (roBsiauna) (1 ) 240 235 230

[Toaconneunoe macnio (1 nutp) 44 44 58

Omnpenenure, B KAKOM U3 ITHX TOPOJIOB OKAKETCS CAMBIM JICIIEBBIM CJICIYIONIUI HA0OP MPOIYKTOB: 2 KI' TOBSI-
JiHBI, 2 6atoHa xJieba, 1,5 kr kapTodens u 1 1 moJcoTHEYHOTO Maciia. B 0TBeT 3anmuImmTe CTOMMOCTD JTAaHHOTO
HabOpa MPOYKTOB B 3TOM ropoJie (B pyoJIsx).
Ne 3 (1 6) Ha pucyHKe )KUPHBIMH TOUYKaMHU iii i S
MoKa3aHa IeHa 30JI0Ta HA MOMEHT 3aKPBITUS 322
OMpIKEBBIX TOPTOB BO BCE paboune aHU ¢ 3 mo 320
318
24 oxtsa6ps 2002 roga. [To ropuzoHTaNM 316
YKa3bIBAIOTCA YKCIIa MECSIIa, 10 ::;
BEpPTUKAJIU — II€HA YHIIMH 30JI0Ta B A0JUIapax 3o ... | | ] _
CIHIA. [nst HarIsIAHOCTH KUPHBIE TOYKHU Ha W— % o 5 1 0" & UG 252 e 2:4
PUCYHKE COEIMHEHBI JIMHUEH. Onpeaenure mno
PUCYHKY HAMMEHBIIYIO IIEHY 30JI0Ta Ha
MOMEHT 3aKpbITHSI TOPTOB B YKa3aHHBIH

nepuon (B goutapax CIIIA 3a yHmwmo).

Ne 4 (16) Haiinute xopenp ypasaennst VOX —4 =6,

Ne 5 (16) Haiinute kopens ypaBHenus 9'°7=81*
Ne6 (16)

Pannyc BriMcaHHOM B MPSMOYTOJIBHBIA TPEYTOIBHUK OKPYKHOCTH MOKHO HaWTH 1O hopMyJie

a+b—c
-
2 tme a m b—Karerhl, a C — I'UNOTEHY3a TPEyroabHUKA. [10b3ysch 3Toi (OpMYIIOH, Haii-

aute r, ecnd a=8,3 cMm; ¢=9,5cM u b=2 cM.

Ne 7 (16) B yemnuoHare 1o rumMHacTHKe ydacTBYIOT 60 crioprcMeHok: 27 u3 Snonuu, 27 uz Kuras,
octanbHbIe U3 Kopen. [Topsamok, B KOTOPOM BBICTYIAIOT TUMHACTKH, ONpeesieTcs xxpedueM. Haliqure
BEPOATHOCTH TOT0, YTO CIIOPTCMEHKA, BBICTYHAIOIIasl IEPBOM, okaxkeTcs: u3 Kopewu.
log, 54 —1log, 1,5
Ne 8 (10) Haiiaute 3HaueHne BbIpaKCHUS
Ne 9 (16) Haiigure 3Hauenue Beipakenus 55:10-2,1-10°
Hcnonn3ys rpagpuk pynkuun y=f(x) (cM. puc. HH:Ke), onpeae/MTe U 3alIMIIUTE OTBET:
Ne 10 (16) OGnacts omnpeneneHus QyHKIUY;
Ne 11 (16) Ob6nactp 3HaUeHUH HYHKIUY,
Ne 12 (16) [IpomexxyTku Bo3pacTaHus ¥ yObIBaHUS (PYHKIINU;

Ne 13 (10) YcraHoBHTE COOTBETCTBUE MEXKAY BEIMUMHAMU U UX BO3MOKHBIMHU 3HAYEHUSMU: K KAXKIOMY
AIIEMEHTY MEPBOro CTOJI0IA MOA0EPUTE COOTBETCTBYIOIINI JIEMEHT M3 BTOPOTO CTOJIONIA.
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BEJIMYMHDBI BO3MOXXHBIE 3HAUEHU A

A) Bpems obpamienus 3emiid Bokpyr ComHia 1) 3,5 MuHyTHI
b) nnurenbHOCTH OiHOCEpHUITHOTO (hrTbMa 2) 105 munyT
B) anurenbHOCTD 3By4aHusl OTHOW MECHU 3) 365 cytok
I') npo1o/mKUTEIBHOCTD BCIBILIKY (pOTOANIapara 4) 0,1 cexyHbI

B Ta6J'II/II_Ie oA, Kaxkaoi 6YKBOI71, COOTBGTCTBYIOHLGIZ BCJIIMYNHC, YKAKUTC HOMCD €€ BO3MOKHOT'O 3HAUCHUS.

A b B I

Ne 14 (16). Ha knetyaTon bymare c paamepom
KneTkn 1x1 niobpaxkeHa Tpaneumnsa. Hangnte eé \ /
naowagb. ‘\ 1‘

Ne 15 (16) Haitnute 00b€M MHOTOrpaHHHKA, BEPIIMHAMUI A, B,
KoToporo sBisitorcst Touku A, B, C, C; npaBuibHOK :
TpeyronbHoil npusMbl ABCA B, C,, mnomaas OCHOBaHUS E
KOTOpO# paBHa 4, a 60K0BO€ pedpo paBHO 6. ch

No 16 (16) Ha pucynke nzobpaxén rpaduk Gpynkmuu y=f(x). Ha ocu abcuirce oTMEdeHBI 1€BSITh
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 Xo . B CKOTBKUX M3 3TUX TOUEK Mpou3BoaHast QPyHKIMK f(X) momokuTenpHa?

¥
X X, AN AT A
AR AR IR
i [ i K
(o A H ! './
T N rv=7aN| &t J
7 N
x+5
5 y=Ig
No 17 (16) Haiinure obmacts onpenencHust QyHKIIUN: 9—x

Ne 18 (106) Xosstrz 1OroBOpuIICcs ¢ pabOYMMU, YTO OHU BBIKOMAIOT €MY KOJOJEI] Ha CICAYIOLINX YCIOBHAX: 3a
TIEPBBIA MeTp OH 3arutatuT uM 3600 pyOrieid, a 3a KaKIsIHA CaeyIonuii MeTp OyneT turatuth Ha 1200 pyoneit
Oospie, yem 3a npeapiayinuii. CKOIbKO pyOsieit X0351H JODKeH OyIeT 3aiaTuTh pabouiM, €CITH OHH BBIKOMAIOT
KoJIozel] IIyOuHOM 6 MeTpoB?

,Zlonwmumeﬂbua}l uacmo
[Ipu BeIMONHEHNN 3a1anuid 19-22 3anummTe HOMEp 3aaHus, X0/ PEIICHNS U MOJYyYEHHBIN OTBET

A2
Ne 19 (36) MartepranbHas TouKa ABIKETCS IIPIMOIUHEHHO 110 3aKOHY () =217 +8t+7 (Tme x — paccTosiHUE OT
TOYKH OTCUETa B METpaX, { — BpeMs B CEKyHIaX, H3MEPEHHOE ¢ Havaja ABMKeHus). Haiinure ee ckopocTh B (M/C) B
MOMEHT BpeMeHHU f = 6 C.
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- y=6x"+9x> -5
Ne 20 (36) Haiinure Touky MUHUMYMa (DYHKIIUH

Ne 21 (16) Boiuncnure 3Hauenue Gpyukuumu f(x)= - x> +75x—7 Ha orpeske [—5;5]

Ne 22 (36) OcHoBaHue NPSIMOYTOJILHOTO Mapaienenuneaa — kpajapar. Haiiaure o0béM napasuienenumnena,
ecJiu ero BelcoTa paBHa 10 cM, a [uaroHasip napaiesenumnena oopasyeT ¢ INIOCKOCTbI0 OCHOBAHUS YToJl
45°.

Bapuant 7
Ooazamenvuan wacmo
IIpu BeinoIHeHuN 3a1anuii 1-18 3anumuTe HOMEp 3aaHUs, X0 PellleHUs] U TOJyYeHHbIil OTBeT
Ne 1 (10) [Tokazanus cuérumka 37eKTposHeprun 1 okTs0ps coctasnsiu 46 412 kBt'4, a 1 HOs10ps — 46
553 kBt1'u. CkonbKO HY)KHO 3aIUIaTHTh 3 3JICKTPOIHEPTHIO 32 OKTAOPSH, eciu 1 kBT 4 sanexTposneprun

crout 4 py0. 68 komn.? OTBer paiite B pyoOsIsIX.
Ne 2(10) B tabnuue yka3aHbl cpeHHE IIEHBI (B pyOJIsix) HA HEKOTOPbIE OCHOBHBIC MPOXYKTHI IIUTAHHS B TPEX
ropojiax Poccun (1o manasiM Ha Havgasio 2010 roga).

HaumeHnoBanue nmpoaykra Jlumenk CraBponoJb SpocaaBab
[MmennyunsIii xned (6aToH) 14 14 15
Momnoxko (1 nutp) 23 20 26
Kaprodens (1 xr) 15 16 12
Coip (1 kr) 215 225 240
Msico (roBsiauna) (1 ) 260 240 220
[Toaconneunoe macio (1 outp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAXKETCSI CAMBIM JICLIEBBIM CIEAYIONIMNA HA0Op MPOIYKTOB: 3 11 MOJIO-
Ka, 2 Kr roBsauHel, 1 11 moxconHeynoro macina u 0,3 Kr ceipa. B oTBeT 3anumuTe CTOMMOCTH JaHHOTO HAabopa
MPOAYKTOB B 3TOM ropoJie (B pyosix).

Ne 3 (1 6) Ha auarpamMme nokasana 247

CpeIHEMECSIYHAs TeMIIEpaTypa BO3/1yxa B 20

Cumepornone 3a Kaxkpiii Mecsan 1988 roma. 16 ___ | —
ITo ropu30HTAIN YKA3bIBAIOTCS MECSIIBI, 12 i i I
10 BEpPTUKAJIM — TEMIIEpaTypa B rpajaycax I | |

Henbcus. Onpenenure 4 — N N N —
110 IPUBEACHHON AMarpaMMe HaUMEHBIITYIO N g ) x x H
cpeaHeMecsuHyIo Temrepatypy. OTBer ) [BEE[ e Map anp Mafl HIOH HEQN aBT CeH OKT HOA JIeK

naiire B rpanycax Llenbcus.

Ne 4 (10) Haitnure xopeHb ypaBHeHUsT V 19-2x=7

Ne 5 (16) Haiinute kopeHb ypaBHenus 3'0*=9*
Ne 6 (16)

S:bcsina

[Tnomans TpeyrolbHIKa MOKHO BBEIYUCIIUTS 110 (popmMyIie 2 ,tie b w ¢ — CTOPOHBI
TPEYroJbHUKA, @ O — YTOJI MEKIY dTUMHU CTOpoHaMu. [Tomb3ysich 3Toit popMysIoi, HaliAuTe IIOMIA b
TpeyroiibHuKa, ecu sino = 0,25, ¢ =8, b=06.
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Ne 7 (10) B yemnimonare 1o ruMHacTike ydacTByroT 50 cnoprcMeHOK: 9 n3 Pocenn, 23 u3 YkpauHsl,
octanbHble U3 benopyccuu. ITopsiiok, B KOTOPOM BBICTYHAIOT TUMHACTKH, OTpEEIsIeTCs )Kpeduem.
Haiinure BEpOSITHOCTB TOTO, UTO CIIOPTCMEHKA, BBICTYIIAIOIIAS IEPBOU, OKaxeTcs u3 benopyccnn.

log, 44 —log, 2,75
Ne 8 (10) HaiiauTe 3HaueHHne BbIpAKCHUS

Ne 9 (106) Haiinute 3Hauenue BeIpaxkenus 36-10—2,7-102

Hcnonb3dys rpapuk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeuTe U 3alIMIIUTE OTBET:
Ne 10 (16) ObGnacte onpeneneHust PyHKIMH;

Ne 11 (16) Ob6nactb 3HaUeHUH PyHKIUY;

Ne 12 (16) [IpomexxyTku Bo3pacTaHus v yObIBaHUS (PYHKIINU;

AZ

yrfe)

Ne 13 (10) YcranoBuTe COOTBETCTBHE MEXKIY BEIMINHAME M UX BO3MOXXHBIMU 3HAYCHUSIMHU: K KAKIOMY DJIEMEHTY
TIEPBOTO CTOJIOIA TOJ0EPHUTE COOTBETCTBYIONIHIA SIIEMEHT M3 BTOPOTO CTOJIOIA.

BEJIMYMHBI BO3MOXHBIE 3HAYEHI A
A) paccTostHrEe OT J0Ma A0 TITKOJIBI 1) 65 MM
b) paccrosnue ot 3emnu 1o Mapca 2) 1 km
B) paccrosiaue ot Amcrepnama go [lapmxa 3) 500 km
I') paccTossHEEe MEXIy TJIa3aMH YeIOBEKa 4)55-10°km

3anumuTe B OTBET LII/I(I)pLI, PAaCIoJIOKUB UX B MMOPAAKE, COOTBETCTBYIOLICM 6y1(BaMZ

A b B r

Nec 14 (16). Ha knetyaTon bymare c paaMmepom
KNeTkn 1x1 n3obpakeHa Tpaneuns. Hangute eé [
naowannb. Il yd

A,

KOTOpOro sBIsIIOTCS Touku A, B, C, C, nmpaBuibHOM
TpeyronbHou nipusmbel ABCA B C,, miomanabs ocHOBaHUS e’
KOTOpO#i paBHa 8, a 60KoBOE pedpo paBHO 9.

Ne 15 (16) Haitnure 00bEM MHOTOTpaHHHKA, BEPIIMHAMHA E
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Ne 16 (10) Ha pucynke nzo0paxéH rpaduk nuddepennupyemoit pynkunu y=f(x) 1 oTMe4eHbl BOCEMb
TOYEK Ha OCH abCIHCC: X1, X2, X3, X4, X5, X6,X7, Xs. B CKOJBKHMX M3 3TUX TOUYEK MPOU3BOIHAS
¢byukuuu f(X) noixoxurensHa?

TN LA N
LT N
X Ofy | x5 X, X5 X, I?\ Xg X
\ T
N
hY,
6—x
5 y=Ig
Ne 17 (16) Haitnure obmacts onpenencHust GyHKIIAN: x+13

X0351MH JOTOBOPHUJICS C paOOYMMH, YTO OHU BBIKOIIAIOT €MY KOJIOJICI Ha CICAYIONINX YCIOBUSIX:
Ne 18 (10)
3a nepBbIid MeTp OH 3ariatuT uM 3900 pyOeid, a 3a Kakapld cienyronui Mmetp Oyaer miatuth Ha 1400
pyOneii 6onblie, yeM 3a npeabnynuil. CKonbKo pyOuieii X031uH T0JDKeH OyIeT 3ariaTuTh pabounm, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOUHOK 7 METpOB?

/onoanumenvnan uacmo
ITpu BeInONTHEHUM 3aaHui 19-22 3anuiunTe HOMEp 3a1aHus, X0 PELICHHS] U MTOJTyUYEHHBIH OTBET
1
x(t)==t> =3t> =5t
Ne 19 (30) MarepuanbHast TOuKa ABUKETCS TPSIMOIMHEHHO 110 3aKOHY (rme x — paccrosiHue

OT TOUKHM OTCYETa B METpax,  — BpeMs B CEKyHJlaX, H3MEPEeHHOe ¢ Havyala aBrxeHus). Haiinure ee ckopocTs B (M/c)
B MOMEHT BpEMEHH { =2 C.

e >
Ne 20 (36) Haiigure Touxy Makcumyma GpyHKIHH -~ =5x” —15x" -8

Ne 21 (36) Haiigqure HauGonbliee 3Hauenue Gynkuuu f(x)=x’-12x+5 Ha orpeske [—3; 0]

Ne 22 (36) OcHoBaHme MPSMOYTOIBLHOTO Mapajuienenunena — keaapar. Haiinure 00bEM napauienenumnesa,

€CJI1 €TI0 BbICOTA paBHA 14 CM, a JuaroHajib rnapajuiCjicnuicia o6pa3yeT C INIOCKOCTBIO OCHOBAHUA YT'OJI
45°,

Bapuant 8

Oosazamenvuas uacmo
IIpu BoInoTHeHnHU 3axaHuii 1-18 3anumuTe HOMep 3a1aHMs, X0 PelIeHUsI U TOJYYEHHbIH OTBET
Ne 1 (10) B xBaptupe, rae npoxuBaeT AHacTacusi, yCTaHOBIICH MPUOOP y4€Ta pacxoia XOJIO0JHOM BOIBI
(cuétumk). 1 ceHTIOps cUETUMK MOKa3bIBaMI pacxon 122 xy0. M Boabl, a 1 okTsa0pst — 142 ky6. m. Kakyro
CyMMY JIOJIKHA 3aIIaTUTh AHACTAcHs 32 XOJOAHYIO BOJY 32 CEHTSIOpb, eciiv 1leHa | Ky0. M XOJIOTHOM BOJIbI
coctaBiseT 9 py0. 90 xom.? OTBeT naiiTe B pyoIIsx
No 2(16) B tabnuie yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPhIC OCHOBHBIC MPOJYKTHI MIUTAHHS B TPEX
roposax Poccun (1o manasiM Ha Havgasio 2010 roga).

HaumeHoBaHMe MPOXyKTa Bopone:xk |CraBponosb |YIbIHOBCK

[TimennunsIif x11€6 (0aTOH) 14 14 15
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YKa3bIBarOTCA 4rClia MeCAla, 1o

Momoxko (1 nutp) 23 20 26
Kaprodens (1 xr) 15 16 12
Crip (1 kr) 215 225 240
Msico (roBsiauna) (1 kr) 260 240 220
[Tonconreunoe macio (1 autp) 44 44 58

Ompenenure, B KAKOM U3 3THX TOPOJOB OKAXKETCSI CAMbIM JICHIEBBIM CIEAYIONINKA HA0Op MPOIYKTOB: 2 J1 MOJIO-
Ka, 1,5 kr roBsauHbl, 3 Kr kaprodens u 1 6arton xneda. B oTBeT 3anuimre CTOMMOCTh JaHHOTO Habopa MpoayK-
TOB B 3TOM TOpo/ie (B pyOJIsx).

Ne 3 (1 6) Ha pucyHke »KUpPHBIMUA TOYKaMHU
MOoKa3aHa IieHa He(pTH Ha MOMEHT 3aKPBITHS
OMPIKEBBIX TOPTOB BO Bce paboune muu ¢ 4 mo 19
anpens 2002 roga. [To ropuzonTanu

BEpTUKAIN — IIeHa Oappesns HedTH B JoiIapax
CHJA. [lns HarmsiAHOCTH KUPHBIE TOYKH Ha
PUCYHKE coelMHEHBI TMHUEW. Onpenennure no 225
PUCYHKY HAaMEHBIIYIO [IEHy He()TH Ha MOMEHT
3aKpBITHS TOPTOB B YKa3aHHBIN Nepro/ (B

nomnapax CIIIA 3a 6appens).

4 5 8 9 10 11 12 15 16 17 18 19

Ne 4 (16) Haiinute xopenn ypasrennss VX —15 =9

Ne 5 (16) Haiinute kopens ypaBuenus 4'' =16
Ne6 (16)

_dZSiIIC(

[Tnomans MpsIMOYTONBHUKA BEIYUCIISIETCS 110 (hopMyIie 2 rje d — AuaroHanib, oL — Yroi
Mexay auaroHansamu. [lomb3ysch 3Toit popmysnoil, Haitnute S, ecnu

sinac=l
d=24u 2,

Ne 7 (16) B yemnuoHnare 1o rumHacTHKe ydacTByroT 60 cioprcMeHok: 17 u3 Benrpuu, 16 u3 Pympinuu,
octanbHble U3 bonrapun. I[Topsaok, B KOTOpOM BBICTYIAIOT TMMHACTKH, onpesenseTcs kpeoueM. Haiinure
BEPOSATHOCTH TOTO, YTO CIIOPTCMEHKA, BBICTyHAIOIIasl IEPBOM, okaxkeTcs u3 bonrapuu.

log, 96 —log, 1,5
Ne 8 (10) HaiiguTe 3HaueHNnE BBIpAKCHUS

Ne 9 (16) Haiigure 3Hauenue Beipaxkenns 15-10 +9,2-107%

Hcnonn3yst rpapuk pynkuun y=f(x) (cM. puc. HHKe), onpeae/MTe U 3alIMIIUTE OTBET:
Ne 10 (16) OGnactp onpeneneHus PyHKIINH;

Ne 11 (16) Obnacts 3HaueHUN HYHKIIUY,

Ne 12 (16) IIpomexxyTku Bo3pacTaHusi U yObIBaHUS (DYHKIIHNH,
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Ne 13 (10) YcraHoBuTe COOTBETCTBUE MEKIY BEIMYMHAMU M MX BO3MOKHBIMH 3HAYCHHUSAMHM: K KaKJIOMY DJICMEHTY
HIEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOLIMI 3JIEMEHT U3 BTOPOTO CTOJIOIIA.

BEJIMYMHBI

BO3MOJHBIE 3HAYEHU A

A) JacToTa BpanieHuss MUHYTHOW CTPEIKU

b) gacTora BparmieHus JIonacTe BEHTHIATOpA

B) wacroTa oOparmienus 3emMan BOKpYT CBOEH ocH
I') wactora obpamienus Benepst Bokpyr Comnnua

1) 1 06/neHB

2) 1,6 ob6/ron
3) 24 06/nenn
4) 50 ob6/c

3anumuTe B OTBET I_II/I(i)pBI, PaCIioIOXUB UX B IOPAAKE, COOTBETCTBYIOIIIEM 6YKBaM3

A b

B

Ne 14 (16). Ha knetyaTon bymare c paamepom
KneTkn 1x1 niobpakeHa Tpaneumnsa. Hangnte eé
naowanb.

Ne 15 (16) Haiigure 060b€M MHOTOTrpaHHUKA, BEPLIIMHAMU
KoTOporo sBIsIIOTCS Touku A, B, C, C| mpaBuibHOM
TpeyronbHoil mpu3Mbel ABCA B, C,, mnomans ocHOBaHUS
KOTOpO#i paBHa 14, a 6okoBOe pedpo paBHO 6.

Ne 16 (16) Ha pucynke uzobpaxén rpapux nuddepenuupyemoit pynkunn y=f(X) u orMedeHs! AeBITh
TOYEK Ha OCH abCIUCC: X, X2, X3, X4, X5, X6,X7, X8 X9 . B CKONBKHX M3 3TUX TOYEK MPOM3BOTHAS

¢byukuuu f(x) orpunarenbua?
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NE 1/
N |
x+8
y=1
Ne 17 (16) Haiinute obnactb onpeneneHus QyHKINH: l-x

) X035IMH 0TOBOPUJICS ¢ paOOYMMHU, YTO OHU BBIKOIMAIOT €MY KOJIOZIEIl Ha CIEIYIOLINX YCIOBUIX:
Ne 18 (16
3a TIepBbIid MeTp OH 3aruiaTuT UM 4200 pyOuielt, a 3a Kaxaplid crneayromuii Mmetp Oynet ratuth Ha 1300
pyOueit Gosbiire, yem 3a mpenbaynuid. CKOIBKO pyOJiel X03MH JT0OJDKEH OYZIET 3aIyIaTUTh paboduM, €CIu
OHHM BBIKOIAIOT KOJIOZEI ITyOuHOM 8 MeTpoB?

/lonozmumeﬂbuaﬂ yacmo
ITpu BbIONTHEHUM 3aaHui 19-22 3anuinTe HOMEp 3a1aHus, X0 PELIECHHSI U [TOJyYE€HHBIH OTBET

Ne 19 (36) MarepuanbHas TOYKa ABUKETCS NPSIMOIMHENHO 110 3aK0HY X(t)=t>-7t+3 (rme X — paccrosHue
OT TOUKHU OTCUETa B METpax, t — BpeMsI B CEKyHJIaX, U3MEPEHHOE C Hayaja JBMKEeHUs). B kakoit MOMEHT
BpEMEHHU (B CEKyHJIaX) ee CKOPOCTh Obla paBHa 3 m/c?

1542 3
Ne 20 (36) Haiiure Touxy MakcuMyma (GpyHKIHH > I5x7 +5x° —12

Neo 21 (36) Haiigute HanGombiiee 3Hauenne Gyakmuu f(x)=2x3 +3 x2 - 2 Ha otpeske [-4;1].

Ne 22 (36) OcHoBaHme MPSMOYTOIBLHOTO Mapajiienenunena — kpaapar. Haiinure 006M napaienenumnesa,
€CJIM €ro BhICOTA paBHa 15 cM, a AuaroHasnb mapajuieienunena o0pasyeT ¢ MIOCKOCThI0 OCHOBAHUS yTOJ
45°,

Bapuanrt 9

Ooazamenvuas uacmo
IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUsA, X0/ PelICHUSI M TOJY4YeHHbI OTBeT
Ne 1 (16) B xBaptupe, rae npoxxuBaet Acsi, yCTaHOBJIEH PUOOP yuéTa pacxoaa ropsiuet BoJsl (CU€TUHK). 1
Masi CuéT4MK MoKa3biBaji pacxon 184 ky0. M Bogpl, a 1 urons — 196,5 ky6. M. Kakyto cymmy nomxHa
3arIaTuTh AcCs 3a TOPSIYIO BOY 3a Maid, eciiv IeHa | Ky0. M ropstueit BojbI coctaBisieT 72 py0. 60 xor.?
OtBer paiiTe B pyoOsIsIX.

Ne 2(16) B tabnuue yka3aHbl cpeHHE IIEHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIE MPOAYKTHI MUTAHHUS B TPEX
roposiax Poccun (1o nanasiM Ha Havgasio 2010 roga).

HaunMmenoBanue npoaykra JIunenk CraBpomnous | SIpociasib
[TimennyHbIii x11e6 (6aTOH) 14 14 15
Mosoko (1 nutp) 23 20 26
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Kaprodens (1 kr) 15 16 12
Crip (1 k1) 215 225 240
Msico (roBsiquna) (1 xr) 260 240 220
[Tonconneunoe macino (1 auTp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CAaMBIM JICIIEBBIM CJICAYIOMUN HAOOp MPOIYKTOB: 2 JI MOJIO-
Ka, 2 KT TOBSIMHBI, 3 71 mojcoiiHeuHoro macia u 0,5 kr celpa. B oTBeT 3anmumnimTe CTOMMOCTh JAHHOTO Habopa

MIPOJIYKTOB B ATOM TOpo/ie (B pyoIsx).

Ne 3 (1 6) Ha auarpamme nokasana 16 W
cpeaHeMecsyHas TEMIIEpaTypa Bo3ayxa 12 —

B Huxxnem HoBropose 3a Kaskiblii gl [ i -
mecst 1994 roxpa. [1o ropuzonTanu P I ] T
YKa3bIBAIOTCSI MECSIIBI, TIO o H H H —
BEpTHUKAJIM — TEMIIEpaTypa B rpagycax b [hepl [Map| amp MaH HIOH HIQM aBT CeH OKT mﬂel{
Henbcus. Onpenenure -4 T = ]
0 NPUBEAEHHON Tuarpamme ~8 —

HauOOJBIIYIO CPEAHEMECSUHYIO -12

TEMIIEPATYPY _16

B nepBoii nosioBuHe 1994 roma. OTBeT
nairte B rpanycax Llenbcus.

Ne 4 (10) Haiinure kopeHb ypaBHEHHUS 4-2x =8

Ne 5 (16) Haiinure kopeHs ypaBHenus 5’ »=25"
Ne 6 (16)

(a+b+c)r
[Inomans TpeyroibHUKA MOXKHO BBIUUCIIUTH 110 popMyIie 2 ,Te 4 b, ¢c__ JUTHHBI
CTOPOH TPEYroJbHUKA, /' — PaJNyC BIUCAHHON OKPYXHOCTH. Bbancnute miomnaas TpeyroibHUKa, €CIIH
a=l0cm,b=6cm,c=8cmu r =3 cm.
Ne 7 (16) B yemnuoHnare 110 ruMHacTHKe y4acTBYIOT 76 crioprcmeHok: 30 u3 Poccun, 27 u3 Ykpaussl,
octanbHble U3 benopyccuu. ITopsiiok, B KOTOPOM BBICTYHAIOT TUMHACTKH, ONPEAEISIeTCs )Kpeduem.
HaiinuTe BepOsATHOCTB TOTO, UTO CIOPTCMEHKA, BBICTYIAIOIIAs! IEPBOM, OKaxkeTcst u3 benopyccun.
log,12,25+log, 4
Ne 8 (10) HaitauTe 3HaueHNEe BBIpAKSHUS

Ne 9 (16) Haiigure 3nauenue Boipaxkenus 51-10—4,2-10%

Hcnonn3yst rpapuk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeMTe U 3alIMIIUTE OTBET:
Ne 10 (16) Ob6nacth onpeneneHust GyHKIMH;

Ne 11 (16) Ob6nactb 3HaUeHUH PyHKINY;

Ne 12 (16) I[IpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIIMH;
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Ne 13 (16) VYcraHoBuTE COOTBETCTBHE MEXK/Y BEIMYMHAMU U MX BO3MOXHBIMU 3HAUYCHUSIMU: K KaXKOMY JIEMEHTY

HEePBOro cToa011a oA0epUTe COOTBETCTBYIOIIUI JIEMEHT U3 BTOPOTO CTONIONA.

BEJIMYMHBI BO3MOXHBIE 3HAUYEHU A
A) 00BEM BogBI B 03epe batikan )1n
b) 00béM nakera kedupa 2) 23 615,39 kv’
B) 00béMm Oaccelina 3)72n
I') 06BEM simmKa 1711 GPYKTOB 4) 600 m*

3anmumuTe B OTBET HU(PHI, PACTIONIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OYKBaM:

A b B r

Ne 14 (16) Ha knetyaTon bymare c paaMmepom
KneTkn 1x1 nsobpaxeHa Tpaneumns. Hangnte eé

naowanib. /
Ne 15(16) Haiigute 00bEM MHOTOrpaHHUKA, BEPIIMHAMU A, < B,
KOTOpOoro sBIsIIOTCS Touku A, B, C, C, mpaBuibHOM ;
TpeyronbHou nipusmbel ABCA B C,, miomanbs ocHOBaHUS '
KOTOpOii paBHa 12, a 6okoBoe pedpo pasHo 10. i

A B

Ne 16 (16) Ha pucynke nzobpaxén rpadpuk muddepenunpyemoii pyakmmm y=f(X) 1 OTMEUEHBI IECTh
TOYEK Ha OCH aOCIIHCC: X, X2, X3, X4, X5, X¢. B CKOJBKUX U3 3TUX TOYEK ITPOM3BOAHAS
¢bynkuun f(x) monoxurensHa?

¥

=~

40 X5

<INl =
=TT
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x+2

y =
Ne 17 (16) Haiinute obnacth onpeeneHus QyHKIHH: x—11

X0341H 10roBOpUIICS ¢ pabOUYMMHU, YTO OHH BBIKOIIAIOT €My KOJIO/IEL] Ha CIIEAYIOIIUX YCIOBHSIX:
Ne 18 (10)
3a TepBbIii MeTp OH 3aruiaTutT UM 2700 pyOuelt, a 3a Kax bl creayromuii MmeTp Oyzet miatuth Ha 1600
pyOseit Oosbiire, yem 3a mpenbaynuid. CKOIbKO pyOJiel X035MH JI0JDKEH OYZIeT 3aIyIaTUTh padoduM, €CIu
OHU BBIKOIAIOT KOJIOJIEL] IITyOuHOU 8 MeTpoB?

ﬂononnumeﬂbuaﬂ yacmo
[Ipu BbImOMTHEHUM 3aAaHui 19-22 3anuinTe HOMEp 3a1aHus, X0l PEUICHHs] U MTOJTy4YEHHBIH OTBET

x(t) = Ly 3040

Ne 19 (30) MarepuasnbHast TOYKa JBHKETCS MPSMOIMHEHHO MO 3aKOHY 3 (rme x —
PAcCTOsIHUE OT TOYKU OTCYETa B METPAX, f — BPEMsI B CEKYH/IaX, H3MEPEHHOE C Hayasa JABMKeHus1). Haiinure ee
CKOpOCTH B (M/C) B MOMEHT BpeMeHH ¢ = 6 C.

_ 2 3
Ne 20 (36) Haiiaute Touky MUHUMYMa (yHKIHA ¥ 9x"+x" =5

Ne 21 (36) Haiigure Haumenbinee 3Hadenne Gynkuun f(x)= - x*+12x*+3 Ha orpeske [—5; 6]

Ne 22 (36) OcHoBaHmE MPSMOYTOIBLHOTO Mapajuiesenunena — keaapar. Haiinure 00bEM napaienenumnesa,
€CJIM €r0 BBICOTA PAaBHA 5 CM, a IMaroHajb Iapaulelenunena 00pa3yer ¢ IIOCKOCTHIO OCHOBaHUS yroi 45°,

Bapuanr 10

Ooazamenvuas uacmo
IIpu BeinotHeHuN 3a1anuii 1-18 3anumuTe HOMEp 3aaHUs, X0 PellIeHUs] U TOJIyYeHHbIil OTBeT
Ne 1 (16) 1 kunoBatT-4ac >1ekTpo3Hepruu ctouT 1 pyoins 20 koneek. CYETUMK 31eKTposHeprun 1 HoAOps
nokasbiBal 1669 kunoBarT-uacoB, a 1 nexkadps nokaspiBan 1846 kunoBarr-uacoB. Kakyio cymMmy HYKHO
3aIUIaTUTh 32 HJIEKTPOIHEPTHUIO 3a HOSIOph? OTBET Jaiite B pyOIisx.

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIC MPOJYKTHI MUTAHHS B TPEX
roponax Poccun (mo manneiM Ha Havasno 2010 rona).

HaunmeHoBaHMe IPOAYKTA HoBocuoupcek | Kemeposo Tomck
[TmeHnyHbIi X716 (6aTOH) 14 14 15
Moutoko (1 nutp) 23 20 26
Kaprodens (1 xr) 15 16 12
Crip (1 kr) 215 225 240
Msico (roBsauna) (1 kr) 260 240 220
[Toaconneunoe macino (1 autp) 44 44 58

OHpeI[eJII/ITC, B KaKOM M3 3TUX T'OPOJOB OKAXKECTCA

0opa MPOYKTOB B 3TOM ropoJie (B pyosisx).

CaMBbIM JICTIIEBBIM CIICAYIOMUH HAOOP MPOIYKTOB: 1 J1 MOJIO-
Ka, 2,5 KT TOBSIMHBI, | JT TOJICOTHEYHOTO Maciia u 2 Kr kapToders.. B oTBeT 3anmummre cTOoMMOCTh JAHHOTO Ha-
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27
o
Ne 3 (1 0) Ha pucyHke )KUpPHBIMH TOUKaAMHU e
NIOKa3aHa IIeHa He()TU Ha MOMEHT 3aKPbITHS 26 [Necootonf®
OUpPIKEBBIX TOPTOB BO BCe paboure JHU ¢ 4 IO 25.5 SlA \\.\‘ //
19 anpenst 2002 roga. [lo ropuzonTanu iy A\ /
YKa3bIBAIOTCS YHCIIa MECSIaA, 110 54 \
BEpTUKAIN — IIeHa Oappelis HeTH B 23,5 "\ /
nosutapax CIIIA. /Inst HarmsiAHOCTH KUPHBIE %31
> La.d

TOYKH Ha PUCYHKE COEIMHEHBI JINHUEH. 4 5 8 9 10 11 12 15 16 17 18 19

Omnpenenure no pUCYHKY, KAKOTO YUCIIA LIeHa
He(TH HA MOMEHT 3aKPBITUSI TOPTOB
coctaBuiia 24 nosutapa 3a 0appenb.

Ne 4 (16) Haiinure xopeHb ypaBHEHUS V Sx—16 =8

Ne 5 (16) Haiinure kopeHs ypaBHeHus 6'0*=36

Ne6 (16) UToObI mepeBecTH 3HaUCHUE TeMItepaTyphl o mikaie Llenbcus B mkamy dapenreiita, moab3yOTCS
dopmynoit F=1,8C + 32, rne C — rpanycel Llenbcus, F'— rpagycel ®apenreiita. Kakas temneparypa mo
mkaiie apenreiita coorpercTByeT —10° no mkane Lenbcua?

Ne 7 (16) B yemnuonare 1o rumHacTike ydactByroT 50 cioprcmeHok: 17 u3 bonrapuu, 16 us Pymeinuu,
octanbHble U3 Benrpuu. [lopsiiok, B KOTOpOM BBICTYMAaOT TMMHACTKH, Onpeensercs xkpeduem. Haiinure
BEPOSATHOCTH TOT'0, YTO CIIOPTCMEHKA, BBICTYIAIOIIAsl IEPBOM, OKaXkeTcsl u3 BeHrpuu.

log,135—log, 3,75
Ne 8 (10) Haiinute 3HaueHHE BbIpaKEHUS

Ne 9 (16) Haiigure 3Hauenue Beipaxkenus 32:10+5,2-10%

Hcnoab3ys rpagpuk pynknun y=f(x) (cM. puc. HUKe), onpeaeuTe U 3aNUIIATE OTBET:
Ne 10 (16) ObGnacte onpeneneHust pyHKIIUHU;

Ne 11 (16) O6nacTp 3HaUeHUH QYHKINU;

Ne 12 (16) I[IpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIHH;

¥
L& EACT

4

Ne 13 (10) YcranoBute COOTBETCTBHE MEXKIY BEIMIMHAME M UX BO3MOXXHBIMU 3HAYCHUSIMHU: K KOKIOMY DJIEMEHTY
TIEPBOTO CTOJIOIA TOJ0EPHUTE COOTBETCTBYIONIHI SIIEMEHT M3 BTOPOTO CTOJIOIA.

BEJIMYMHBI BO3MOXHBIE 3HAUYEHU S
A) 00BEM smHKa ¢ s0I0KaMu 1) 108 i
B) 06béM BobI B 03epe XaHKa 2) 900 m’
B) 00b€M OYTBUIKH COEBOTO cOyca 3)0,2n
I') 00BéM OacceitHa B CHOPTKOMITIIEKCE 4) 18,3 km’

3anuimuTe B OTBET I_II/I(I)pLI, PaCIioIOKUB UX B IOPAAKE, COOTBETCTBYIOIIIEM 6YKBaM3
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Ne 14 (16) Ha knetyaTon bymare c paamepom
KneTkn 1x1 niobpaxeHa Tpaneumnsa. Hangute eé

naowanib.
Ne 15 (16) Haiigure 060b€M MHOTOrpaHHHUKA, BEPIIMHAMU A, G B,
KOTOporo sBIsIIOTCS Touku A, B, C, C, npaBuibHOM ;

(V) ]
TpeyronbHou nipusmbel ABCA B, C,, miomanabs ocHOBaHUS '
KOTOpOii paBHa 8, a 6okoBOe pedpo paBHO 15. .

- - * A
A B

Ne 16 (16) Ha pucynke n3obpaxén rpapuk muddepenuupyemoii pynkmmu y=f(X) 1 oTME4EHBI BOCEMb
TOYEK Ha OcH albcIuce: Xi, X2, X3, X4, Xs, X6,X7, X8. -
B ckonmbkux U3 3TUX TOYEK Mpou3BoHas pyHKIMHU f(X) oTpuniatensHa’?

Ny ||
et i N }’:/j:(f)
1 1
71 T I I (N
N
Xy Ofe, | xq Xy, x5 Xg x?\ Xy X
.
o
x+7
y=1
17 (16) Haiigute ob6nacTh onpeaeneHust GyHKIUU: 2-x

X0351MH JOTOBOPHJICS C paO0OYUMH, YTO OHHU BBIKOIIAIOT MY KOJIOJICIl Ha CIEAYIONINX YCIOBUSIX:
Ne 18 (10)
3a MepBbIi MeTp OH 3aruatuT uM 3200 pyOsei, a 3a Kak bl ciieayroniuii Mmetp Oyaer miatuth Ha 1100
pyOuieit Goubliie, yeM 3a npeapaynil. CKoimbKo py0ieid X03s1uH JOKEH OyIeT 3ariaTuTh padounm, eciiu
OHHM BBIKOIAIOT KOJIO/ICII ITyOUHOH 6 MeTpOB?

ﬂonwmumeﬂbmm yacmo
ITpu BeInONMTHEHUM 3aaHui 19-22 3anuiunTe HOMEp 3aaHus, X0 PELIEHHs] U MTOJTyUYEHHBIH OTBET

Ne 19 (36) MarepuanbHas TOYKa JIBMKETCS MIPAMOIMHENHO M0 3aKoHy X(t)=2t>-3t-1 (rme X — paccrosHue
OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKYHJIaX, U3MEPEHHOE ¢ Hayaja JBWKeHus ). B kakoit MOMeHT
BpPEMEHHU (B CEKyHJ1aX) ee CKOPOCTh Obljia paBHa 5 M/c?

4.3 2
Ne 20 (36) Haiigure Touky Mmakcumyma GyHkiuu > ~ 4x” —12x" +11

No 21 (36) Haiigute HanOombiiee 3Hauenne Gynkmun f(x)= x3 -6x2+ 9 Ha otpeske [-2;3].
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Ne 22 (36) OcHoBaHm€ MPSMOYTOIBLHOTO Mapajiienenunena — keaapar. Haiinure 006M napaienenumnesa,
€CJIM ero BhICOTa paBHa 16 cM, a AuaroHasb mapajuielenunena o0pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yTOJ
45°,

Bapuanr 11

Ooazamenvuas uacmeo
IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUs, X0/ PelICHUSI M TOJY4YeHHbI OTBeT
Ne 1 (16) 1 kunoBatT-9ac snexTpo3neprun ctout 1 pyous 30 korneek. CYETUHK 31eKTpoIHEprH |
ceHTsI0ps moka3biBai 64618 kumoBarT-4yacoB, a 1 okTa0ps mokasbiBan 64782 kunosarr-yaca. Kakyto cymmy
HYXXHO 3aIUTIaTUTh 32 3JIEKTPOIHEPTHIO 3a CeHTIOph? OTBET faiite B pyossix.

Ne 2(10) B tabnuie yka3aHbl cpeHHE IIEHBI (B pyOJIsiX) Ha HEKOTOPHIE OCHOBHBIC MPOIYKTHI IIUTAHHS B TPEX
ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HanmenoBanue npoaykra JIunenk CraBponoas |Spociasiab
[Tmennynsit x71€0 (6aTOH) 14 14 15
Mosnoxo (1 nutp) 23 20 26
Kaptodens (1 kr) 15 16 12
Chip (1 kr) 215 225 240
Msico (roBsimuna) (1 ) 260 240 220
[Toncomreunoe macio (1 auTp) 44 44 58

Ompenenure, B KAKOM U3 3TUX TOPOJOB OKAXKETCSI CAMBIM JICHIEBBIM CIEAYIONIMKA HAOOp MPOIyKTOB: 1 11 MOJI0-
Ka, 4 KT TOBSIIMHBI, 2 J1 MOJCOTHEYHOr0 Macia u 3,5 Kr kapTodess. B oTBeT 3anummTe cToMMOCTh JAHHOTO Ha-
00pa MPOYKTOB B 3TOM ropo/ie (B pyosisx).

Ne 3 (1 6) Ha quarpamme nmokaszana
CpeaHeMecsYHas TeMIlepaTypa Bo3ayxa

B ExarepunOypre (CBepAnoBcke) 3a KaXIblid
Mmecsi 1973 roaa. [1o ropuzonTanu ] ] i
YKa3bIBAIOTCSI MECSIIBL, IO ] H il
BEPTUKAIN — TEMIIEpaTypa B rpajycax Bl [fe8] [WEpl_anp A Hiow mian_gBr cen
Henbcus. Onpenenure mo npuBeAEHHON H | —
JarpaMMme, CKOJIbKO MECSILIEB H
CpeHEMECSYHAsl TEMIIEpaTypa He -
npesbimana 6 rpagycos Llenbcus. -

dill

s

e

Ne 4 (16) Haiizute kopens ypapuenns V12 —8x =10

Ne 5 (16) Haiiiure kopeHb ypaBHeHus 2° =4
Ne6 (16)

[Tnomaap a000T0 BEIMYKIIOTO YETHIPEXYTOIbHUKA MOXKHO BBIUHCIIATH 11O (hopMyJie
1 .
—d,d,sma
S=2 , tae 41, d>— quuHBI ero auaroHanei, a O yrom MexXay HUMH. Brrumcinre
wiomaak Tpeyroapauka, ecnu d; =15 cm, d, =10cm , a sina =0,75

Ne 7 (16) B yemnuonare o rumHacTike ydactByroT 70 criopremeHok: 35 uz CIUA, 15 u3z Mekcuku, 13 u3
[IBeruu, ocranbHble n3 Kananel. [Topsiok, B KOTOpOM BBICTYIAIOT TUMHACTKHU, ONPEAEIseTcs KpeOueM.
Haiiure BEpOSITHOCTB TOTO, UTO CIIOPTCMEHKA, BBICTYIIAIOIIAs IEPBOM, OKaxkeTcsl n3 Kanazpl.

log,245—-log, 5
Ne 8 (10) Haiinute 3HaueHHE BbIpAKEHUS
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Ne 9 (16) Haiinute 3Hauenue BeIpaxkenus 63-10—3,2-102.

Hcnoan3ys rpaduk pynkunu y=f(x) (cM. puc. H1xke), onpeaeTuTe U 3alUIIATE OTBET:
Ne 10 (16) ObGnactb onpeneneHus pyHKIIHM;

Ne 11 (16) Obnactp 3HaueHUN QYHKIUY,

Ne 12 (16) I[IpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKITHM;

J LA

Ne 13 (16) VYcraHoBuTE COOTBETCTBHE MEXKIY BEIMYNHAMH U MX BO3MOXHBIMU 3HAUYCHUSIMU: K KaXKOMY JIEMEHTY
HIepPBOro CTOJIOMA MOAOEPUTE COOTBETCTBYIOLIMI SJIEMEHT U3 BTOPOI'O CTOJIOIIA.

BEJIMYNHBI BO3MOXHBIE 3HAYEHUW A
A) 00BEM OYTHUTKH Ta3UPOBKU )20
B) 00béM OaraxxHKa aBTOMOOWIIS 2) 200 n
B) 00BEM rpy30BOro 0TceKa TPaHCIIOPTHOTO 3) 555 000 km®
camonéra 4) 400 m°
I') 06BéM Bombl B YEpHOM MOpE

3anmuiuTe B OTBET HU(PHI, PACTIONIOKUB HX B OPSIIKE, COOTBETCTBYIOIIEM OYKBaM:

A b B r

Nec 14 (16) Ha knet4aTon 6ymare c pasMepom
KneTkn 1x1 niobpaxxeHa Tpaneumnsa. Hangute eé

nJaoLwaab.
Ne 15 (16) Haiinute 00b€M MHOTOTpaHHHKA, BEPIIUHAMU A, ) B,
KoTOporo sBIsIIOTCS Touku A, B, C, C| mpaBuibHOM ;

]
tpeyronbHoil mpusMbel ABCA B, C,, mnomans ocHOBaHUS '
KOTOpO#i paBHa 9, a 6okoBoe pedpo paBHO 15. .

- - * »
A B

Ne 16 (10) Ha pucynke uzobpaxén rpaduk nuddepenuupyeMoit pyHkuuu y=f(x) 1 oTMEYEHbI CEMb TOUEK
Ha ocH alCIHce: X1, X2, X3, X4, Xs, X¢, X7. B CKONBKHMX M3 3TUX TOUYEK MPOU3BOJHAS
¢byukuuu f(X) noixoxurensHa?
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Ne 17 (16) Haiinute obnactb onpeeneHus GyHKIHH: x+5

X0351H 1OTOBOPUIICS C paOOYMMHU, YTO OHH BBIKONAIOT €MY KOJIO/IEI] Ha CICAYIOIINX YCIOBHSIX:
Ne 18 (16)
3a TIepBbIiA MeTp OH 3aruiaTuT UM 3600 pyOielt, a 3a Kax bl creayromuii MmeTp Oynet ruiatuth Ha 1800
pyOueit Gonblre, yem 3a pensiaymuii. CKoIbKo pyOuiei X03siMH T0JDKeH OyAeT 3aruiaTuTh pabodnM, eciu
OHHM BBIKOIAIOT KOJIOZIEI] ITyOuHOM 8 MeTpoB?

ﬂononnumeﬂbna}l yacmo
[Ipu BeImOMHEHNM 3a1aHuil 19-22 3anummTe HOMEp 3aJaHusl, X0l PEIIECHUS U MOJyYeHHBINA OTBET

Ne 19 (306) MarepuanbHas TOUKa JBHXKETCS MPSIMOIMHENHO 110 3aKoHy X(t)=x*-5x+12 (rge X — paccros-
HHUE OT TOYKH OTCYETa B METPax, t — BpeMs B CEKYHax, U3MEPEHHOE ¢ Havyasa aBkeHus). Kakosa Oyner
CKOPOCTh MaT€pUaJbHOU TOUKH IpH t = Scek.?

) 3
Ne 20 (36) Haiinure Touky Munumyma GyHkiug > ~ 6x" —2x" +4

Ne 21 (36) Haiigure naubonbinee 3HaueHue pynkimu f(x)= - x*+75x—7 Ha otpeske [—5;5]

Ne 22 (36) OcHoBaHue NPSMOYTOJILHOTO Mapajienenuneaa — kpaapar. Haiiaure o6béM napauienenunena,
€CJIU €ro BbICOTA paBHA 17 cM, a [MaroHasp napaiesenumnesa oopasyeT ¢ INIOCKOCTbI0 OCHOBAHUS YIoJl
45°,

Bapuanr 12

Ooazamenvuas uacmeo
IIpu BeInoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUs, X0/ PellIeHUsI U TOJYYeHHbI OTBeT
Ne 1 (16) B xBaptupe, rae npoxkuBaet Banepuii, ycTaHOBJICH MPUOOP yuéTa pacxoia X0JIOTHON BOIBI
(cuétunk). 1 MmapTa cuéTumK Noka3biBal pacxon 152 ky6. M Bojbl, a 1 anpens — 162 ky0. m. Kakyro cymmy
JIOJKEH 3aIuiaTuTh Banepuit 3a X0noqHy0 BOAY 3a MapT, eciid 1ieHa 1 Ky0. M XOJIOJHON BOJIbI COCTABIISET
23 py0. 10 xom.? OTBer naiite B pyoIsix.
Ne 2(16) B Tabsmnie ykazanbl cpeiHUE IIEHBI (B pyOJIsiX) Ha HEKOTOPHIE OCHOBHBIC MPOYKTHI MIUTAHUS B TPEX
ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HanmeHoBaHMe nNpoayKTa AHamna Coun Kpacnonap
[TimennunsIit x11€6 (0aTOH) 14 15 12
Moxoxko (1 nutp) 24 20 26
Kaprodens (1 xr) 13 13 11

Chip (1 k1) 240 230 250
Msico (roBsauna) (1 kr) 240 230 230
[Tonconmueunoe macio (1 autp) 48 45 58
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Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCSI CAMbIM JICLIEBBIM CIEAYIOIIMNA HAaOOp MPOIYKTOB: 3 11 MOJIO-
Ka, 2.5 Kr TOBSIAMHBL, | J1 OACOTHEYHOTo Macia u 2 6atoHa xjeba. B oTBeT 3amuimTe CTOMMOCTh TAHHOTO Ha-
0opa MPOYKTOB B 3TOM ropoJie (B pyosIsx).

MOKa3aHa 1[€Ha 30JI0Ta Ha MOMEHT ;::
3aKpBITUSI OUPIKEBBIX TOPTOB BO BCE 282
paboune quu ¢ 11 mo 27 uronsa 2000 roxa. 2811
[To ropuzoHTAIM YKa3BIBAIOTCS YHCIIA 280 |-
Mecs11a, 0 BEPTUKAIN — LIEHA YHIIUH 2;:

3o50Ta B qoyuapax CIIA. dns

¥
HArIHOCTHU XKUPHBIE TOYKU HA PUCYHKE ;Z : - :
CoeTMHERB! THHue. ONpeIeNHTe Mo 11 12 13 14 17 18 19 20 21 24 25 26 27
PUCYHKY HaHOOJBIIYIO IIEHY 30JI0Ta Ha
MOMEHT 3aKpBITHSI TOPTOB B YKa3aHHBIN
niepuon (B gomutapax CIIA 3a yHiuio).
dx—16=2

Ne 4 (10) Haiinure kopeHb ypaBHEHHUS

Ne 5 (16) Haiinute kopenb ypaBHenus 5'' =25
Ne 6 (16)

a’+b* —c?
cosy=———"—
TeopeMy KOCHHYCOB MOYKHO 3aIlMcaTb B BHJIE 2ab rae a, b 1 ¢ — CTOPOHBI
TPEYTOJIbHUKA, a Y — yroJl MeXAy cTopoHaMu a u b. [lons3yscek 1o hopMysol, HalIUTe BETUYUHY COS
y,ecmua=7,b=10uc=11.
Ne 7 (10) B yemnmonare o rumHacTtuke ydactBytoT S0 ciopremeHok: 20 u3 AprenTtussl, 17 u3 bpazunun,
octanbHble u3 CILA. ITopsiiok, B KOTOPOM BBICTYHAIOT THMHACTKH, onpenensercs xpeduem. Haitnure
BEpPOSITHOCTh TOT'O, YTO CLIOPTCMEHKA, BBICTYyNAaronas nepBou, okaxercs n3 CIIA.

log 100 —-1log . 4
Ne 8 (10) HaiiauTe 3HaueHHne BbIpAKCHUS

Ne 9 (16) Haiigure 3Hauenue Boipaxkenus 3,6°10 +2,3-10°

Hcnonb3yst rpaguk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeMTe U 3alIMIIUTE OTBET:
Ne 10 (16) Ob6nactb onpeneneHust GyHKIMH;

Ne 11 (16) Ob6nactb 3HaUeHUH PyHKINY;

Ne 12 (16) [IpomexyTku Bo3pacTaHus v yObIBaHUS (PYHKIIUU;

U »
h Y=F(z)
-, &
= £ --4'! e bg b d;:)l‘
~ </
\,’ " .(‘l’

Ne 13 (10) YcranoBuTe COOTBETCTBHE MEXKIY BEIHMYMHAMH M UX BO3MOXXHBIMU 3HAYCHUSMU: K KOKIOMY JJIEMEHTY
MIEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIONTHH 3JIEMEHT M3 BTOPOTO CTOJIOIIA.
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BEJIMUMHBI BO3MOXHBIE 3HAYEHUW A

A) ToJNIIMHA JIe3BUSI OPUTBEI 1) 6400 xm
B) poct xupada 2) 500 cm
B) mmpuna ¢pyrbompHOTO MONS 3) 0,08 mm
I') pamuyc 3emmu 4) 68 m

B tabmurie moa kaxkmoit OyKBO# yKa)KUTE COOTBETCTBYIOIIHMA HOMED.

A b B r

Ne 14 (16) Ha knetyaTon bymare c paaMmepom

KneTkn 1x1 nsobpaxkeHa Tpaneumns. Hangute eé p
naowanb. d

Ne 15 (16) Haitnute 00b€M MHOTOTpaHHHKA, BEPIIUHAMU A, & B,

KoToporo sBisitoTest Touku A, B, C, C; npaBuibHON :

v 1
TpeyroasHoil npusmbel ABCA | B,C,, momanb ocHOBaHUs '
KOTOpO# paBHa 6, a 60koBO€ pedpo paBHO 15. of

No 16 (16) Ha pucynke nzobpaxén rpaduk Gpynkmuu y=f(x). Ha ocu abcuirce oTMEUeHbI 1€BSITh
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 X9 . B CKOBKUX M3 3TUX TOUEK Mpou3BoaHast pyHKIMu f(X) orpunarensHa?

¥
X Xy sl Xy Xg| gl x,0xgxy x
ERHNRHEN
i rs i N
— :/// ' i '_/
LT N Tr=raN| | J
7/ \__j_,/
x—3
5 y=Ilg
No 17 (16) Haiinure obmacts onpenencHust QyHKIIAN: 2-x

) XO0351H TOTOBOPWIICS C paOOYMMHU, YTO OHH BBIKOIIAKOT €MY KOJIOJIEI] Ha CICAYIOIINX
Ne 18 (16
YCIIOBUSIX: 32 MepBbIil MeTp OH 3arnatuT uM 4000 pyOrneit, a 3a KKl CIeTYIOMUNA METp OyIIeT MIaTUTh
Ha 1200 py0Oneit 6onbie, yem 3a mpeapiaynuid. CKombKo pyOJiel X03sIMH T0JDKEH Oy/IeT 3ariaTUTh
pabourM, ecJii OHH BBIKOIMAIOT KONOJIEI] IITyOuHOM 6 MeTpoB?

Hononnumenvnas wacmo
[Tpu BeImonHEeHUM 3aAanuid 19-22 3anummre HOMEp 3a1aHus, X0/l PEUICHHS U MOTy4YeHHBIH OTBET
Ne 19 (36) MarepuanbHasi TOUKa ABUKETCS IPSIMOJIMHEIHO 110 3aKoHy X(t)=2x*+3x- 32 (re X — paccro-
SIHHE OT TOYKHU OTCUETa B METpax, t — BpPEMs B CEKyHJlaX, U3MEPEHHOE ¢ Havasa aBxkeHus). Kakosa Oyzner

CKOpPOCTb MaTepUaIbHON TOYKH Ipu t = Scek.?
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Ne 20 (36) Haiinute Touky Makcumyma ¢ynxiun ¥ =~ X~ 45x7 +1

Ne 21 (36) Haiinure HauGosnbiiee 3HadeHne GyHKIUH y=Xx’-12x+5 Ha oTpeske [—3; 0]

Ne 22 (36) OcHoBaHme NpsIMOYTOIBLHOTO Mapajuienenurnena — keaapar. Haiinure 00bEM napaienenumnesa,
€CJIM ero BhICOTa paBHA 20 cM, a TUAaroHaJIb Mapajuiesienunea oopa3yeT ¢ INIOCKOCThI0 OCHOBAHUS YTOJI
45°,
Bapuant 13
Ooazamenvuas uacmo
IIpu BeInoTHeHUN 3a1anmii 1-18 3anuuTe HOMEp 3aaHWs, X0 PElIeHUsI H TOJyYeHHbIl OTBET

Ne 1 (16) 1 kunoBatT-4ac >nekTpo3Hepruu ctout 1 pyous 30 koneek. CYETUHK 31eKTpoIHEprHH |
ceHTsI0ps nmoka3biBai 64348 kunoBarT-4yacoB, a 1 okTa0ps nmokaspiBan 64782 kunosarT-yaca. Kakyto cymmy
HYXHO 3aIJIaTUTh 32 3JIEKTPOIHEPTHIO 3a CeHTIO0ph? OTBET Jaiite B pyossx.

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC MPOAYKTHI MUTAHHS B TPEX
roponax Poccuu (o ganneiM Ha Havasno 2010 roxa).

HaumeHoBaHue NpoayKTa YiIbAHOBCK Bopone:x SApocnaBiab
[TmennynbIi X710 (6aTOH) 14 15 12
Mornoxko (1 nutp) 24 20 26
Kaprodens (1 xr) 13 13 11
Crip (1 k1) 240 230 250
Msico (roBsauna) (1 kr) 240 230 230
[Toaconneunoe macno (1 nutp) 48 45 58

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMBIM JICTIIEBBIM CJICAYIOMNN HA0Op MPOIYKTOB: 1 J1 MOJIO-
Ka, 1,2 kr roBsaauHbl, 1 Kr ceipa u 3 6aTtoHa xyeba. B oTBeT 3anummre CTOMMOCTh JaHHOTO HAOOpa MPOTyKTOB B
3TOM ropoie (B pyoJisx).

Ne 3 (1 6) Ha nuarpamme nokaszana 24

CpeiHeMeCs IHas TeMIIepaTypa BO3ayXa o [—]

B Coun 3a kaxxaeld Mecsr 1920 roaa. [ = —— —
1o ropu3oHTany yKasplBaroTCA 16 ] | -
MecsILIbl, TI0 12— i i =
BEPTHKAIM — TEMIIEpaTypa B rpagycax 8 +— —
Henscus. Onpenenure 4 | | | | |

10 IPUBEIEHHON qUarpaMMe pa3HOCTb 0l ‘ i 1 i i i
MeEX1y HauOOIbIIIeH 1 HaUMEHbIIEeH SHE 6B Map anp MaH HIOH HION aBT CeH OKT HOS JIeK

CpEOHEMECSYHBIMU TEMIIEPATypPaMH.
Otser naiite B rpagycax Llenbcus.

Ne 4 (16) Haitnute xopenn ypasrenns VoX —14 =4

Ne 5 (16) Haiigure kopens ypaBHeHus 2'0-*=4*
Ne 6 (16)

d’sin o
S=——1—
[lnomanp MpsMOYTOIbHHKA BBIYHCIACTCA O (hopMyIie 2 rae d — JMaroHaib, o, — Yol

Mexay auaroHansaMu. [lomb3ysch 3ot popmysnoii, Haitnute S, ecnu

sin ¢ =—
d=12wu 3,
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Ne 7 (10) B yemnmonare 1o ruMHacTHKe y4acTBYIOT 56 cioprecMeHoK: 17 u3 [lIBenun, 25 u3 /lanun,
octanbHble U3 HopBeruu. [Topsaok, B KOTOPOM BBICTYNAIOT TMMHACTKH, onpesesnsercs xpeduem. Haiinure
BEPOSITHOCTH TOT'O, YTO CLIOPTCMEHKA, BBICTYHAIOIIAs IEPBOil, OkaxkeTcsa nu3 Hopeerun.

log,45-1log,5
Ne 8 (10) HaiiauTe 3HaueHHne BbIpAKCHUS
Ne 9 (16) Haiigure 3Hauenue Beipakenus 57-10+1,5-10°.

HUcnoab3ys rpadpuk pynknun y=f(x) (cM. puc. HuKe), onpeaeuTe U 3aNUIIUTE OTBET:

Ne 10 (16) ObGnacte onpeneneHust PyHKIMH;
Ne 11 (16) Ob6nactb 3HaUeHUH PyHKIUY;
Ne 12 (10) IIpome:xyTKM BO3pacTaHusA 1 yObIBaHUS (PYHKIIMH;

y: §(x) -1, /l

4

g e e - - e

I NI% S A I N A B EE A

Ne 13 (10) YcranoBute COOTBETCTBHE MEXKIY BEIMIMHAMH M UX BO3MOXHBIMU 3HAYCHUSIMU: K KOKIOMY JJIEMEHTY
MEPBOTO CTONOIA TOA0EPHUTE COOTBETCTBYIOIIHMI 3JIEMEHT M3 BTOPOTO CTOJIOIIA.

BEJIMYMHBI BO3MOXHBIE 3HAYEHU A
A) BBICOTa TOPEI DBEpeCT 1) 3530 xm
b) nnuna pexu Bonru 2) 120 cm
B) mmpuna oxna 3) 20 mm
I') nmameTp MOHETHI 4) 8848 m

B Tabmure mox kaxmoit OykBOH YKa)KUTE COOTBETCTBYIOIIUN HOME.

A b B r

Nec 14 (16). Ha knetyaTon bymare c paamepom
KneTkn 1x1 niobpaxeHa Tpaneumnsa. Hangnte eé
naowanb. /

Ne 15 (10) Haiigure 00b€M MHOTOrpaHHHUKA, BEPIINHAMU A, B,
KoToporo sBisitorest Touku A, B, C, C; npaBuibHOK :
tpeyronasHoil npusmsl ABCA | B,C,, miomnanb ocHOBaHUS '
KOTOpOii paBHa 14, a 6okoBoe pedbpo paBHO 9. c.
s “\
A B
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Ne 16 (10) Ha pucynke nzo0paxéH rpaduk nuddepernurpyeMoit pyHkunu y=f(x) 1 oTMEUEHbI IeCTh
TOYEK Ha ocH abcuucce: Xi, X2, X3, X4, Xs, X¢. B CKOJIBKHUX M3 3TUX TOYEK IPOU3BOIHAS
¢byukuuu f(x) orpunarensua?

¥
/| ;\\
/f’ | Y=/ f \\
S R v
' o 1N
X Xy Xs \0 Xy / Xo Xg X
N
6—x
y=Ilg
Ne 17 (16) Haiinute obnacth onpeseneHus GyHKIHH: 2+x

) X035iMH 10rOBOpMIICS ¢ paOOYMMU, YTO OHU BBIKOIAIOT EMY KOJIOJEI] Ha CIIEIYIOIINX YCIOBUSX:
Ne 18 (10
3a nepBbld MeTp OH 3aruaTuT uM 2800 pydreil, a 3a Kaxabli cieayrouuil MmeTp Oyaer miatuth Ha 1400
pyOeii 6onblie, yeM 3a npeapinynuil. CKonbKo pyOsieii X031H 10JDKeH OyIeT 3amIaTuTh pabouum, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOuHON 8 MeTpoB?

Hononnumenvnas wacmo
HpI/I BBIIIOJTHEHU U 33.,[[3HHI>1 19-22 3amumnre HOMCp 3alaHud, X0 PCIICHUA U HOqueHHBIﬁ OTBET

Ne 19 (36) MarepuanbHas TOUKA JABMXKETCS MIPAMOIMHENHO M0 3aKoHy X(t)= 3x*-5x+11 (rme x — paccros-
HUE OT TOYKH OTCYETa B METPax, t — BpeMs B CEKyH/1aX, MI3MEPEHHOE C Havasia qBKeHus1). Kakoa Oynet
CKOpPOCTh MaTepUalIbHOM TOUYKH IpH t = 1cek.?

i y=2x"-9x* +4
Ne 20 (36) Haiigure Touky MUHUMYMa (PYHKITHH

Ne 21 (36) Haitnure naubosnbiuee 3HaueHue pynkuuu f(x)=2x3 +3 x2 - 2 Ha otpeske [-4;1].

Ne 22 (36) OcHoBaHue NPsIMOYTOJIBLHOTO Mapaluienenurnena — kpaapar. Haiinure o0bEM napamienenumnesa,
€CJIM €ro BBICOTA PaBHA 6 CM, a IMaroHajb mapaulelienuneaa 00pa3yer ¢ IIOCKOCThI0 OCHOBaHUS yroi 45°,

Bapuanr 14

Oosa3amenvuas uacmo
IIpu BoinotHeHnu 3aAannii 1-18 3anumnTe HOMep 3aaHNs, X0/ PelIeHUsI U TOJyYeHHBIH OTBeT
Ne 1 (10) ITokazanust cuérunka 3yekTposHeprun 1 HosOpst cocTaBisum 36449 kBtu, a 1 gexadbpst — 36950
KBT 4. CKONBbKO HYXHO 3aIlJIaTUTh 3a DIIEKTPOIHEPTHUIO 32 HOSIOpB, ecnu 1 kBT4 snekTposneprun crout 4
py0. 29 xomn.? OTBeT naiTe B pyoIIsx.

Ne 2(16) B Tabimmnie yka3anbl cpenHUe IIEHbI (B py0isX) Ha HEKOTOPHIE OCHOBHBIC MTPOIYKTHI MIUTAHUS B TPEX
ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HanMeHoBaHMe IPOAYKTA JIunenk CraBponoJsb SApocaasib

[Nmennunsit x1e6 (0aToH) 14 15 12
Monoxo (1 nutp) 24 20 26
Kaprodens (1 xr) 13 13 11
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Crip (1 k1) 240 230 250
Msico (roBsiauna) (1 ) 240 230 230

[Toaconneunoe macno (1 autp) 48 45 58

Omnpenenure, B KAKOM M3 3TUX TOPOJOB OKAKETCS CaMbIM JICIIEBBIM CIEAYIOMUN Habop MpoayKToB: | 11 moa-
COJIHEYHOTO Macna, 2 6aroHa xneba, 0,6 KT cbipa U 2 Kr TOBS/IMHBL. B OTBET 3aMUIIMTE CTOMMOCTD JIAHHOTO Ha-
0opa MPOYKTOB B 3TOM ropoJie (B pyoJisx).

Ne 3 (1 6) Ha pucyHKe XUPHBIMU TOYKAMH 4,0
TIOKA3aHO CyTOYHOE KONHYECTBO OCAJIKOB, ol il
BbINaIaBIIuX B TomMcke ¢ 8 1o 24 sHBaps 3,0 \ / \

2,5
2005 roxa. ITo ropn3oHTaNIM YKa3bIBAIOTCS 50 \ VTN
YHCIIA MECAIIA, TI0 BEPTUKAIM — KONMYECTBO | & W ‘
0CAJIKOB, BBIMABIINX B COOTBETCTBYIOIIH 1:0 \/ \
JIeHb, B MIJUTAMETpax. JIJ1sl HarIsIHOCTH 0,5 \?/ V
YKMPHBIE TOUYKH Ha PUCYHKE COEIUHEHBI 0,0

TTHHHUCH. OHpe)IeJ'II/ITe 110 PUCYHKY, KaKOTO 8 9101112131415 16 17 18 19 20 21 22 23 24

yncia B ToMcke BIiepBbI€ BBITAJIO POBHO 1,5
MUJUIMMETPA OCaJKOB.

Ne 4 (16) Haiinure xopenn ypasuennst VX +1 =7,

Ne 5 (16) Haiinute kopens ypaBaerus 10™'?=100*
1 d,-d,

Ne6 (16) ITnomane pom6a S MOXKHO BBIYHCIUTH MO (opMmyirte S=2 , rne d; d> — nmaroHanm
pomba (B meTpax). [lonp3ysch 3Toi Gpopmysoi, HaliiuTe mIomaab poMoa, eciau JAUaroHajlId paBHbI 8 M U
12 m.
Ne 7 (16) B copeBHOBaHMSIX 1O TOJIKAHUIO sijipa yyacTBYIOT 11 cioprcmenoB u3 Benukobputanuu, 7 u3
@panuyu, 19 u3 Poccun u 15 u3 I'epmanun. [lopsaaok, B KOTOPOM BBICTYIIAIOT CIIOPTCMEHBI, OIIPENEIAETCSA
xpebueM. Haliure BeposITHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH BBICTYNAET MOCIEIHUM, OKaXKETCS U3
I'epmanun.

log.,9+log,, 4
Ne 8 (10) Halinute 3HaueHME BbIpaKEHUS
Ne 9 (16) Haiigure 3Hauenue Boipaxkenus 75-10-5,2-107
HUcnonb3ys rpadpuk pynknun y=f(x) (cM. puc. HuKe), onpeaeuTe U 3aNUIIUTE OTBET:
Ne 10 (16) ObGnacte onpeneneHust pyHKIINHN;
Ne 11 (16) O6nacTs 3HaUCHUH (QYHKINU;
Ne 12 (16) ITpomexxyTku Bo3pacTaHUs U yOBIBaHUS (DYHKIIHH;

’}? U= +1x)

- “{"»" /

4

=

24

L] L] \ L T L] T .
Plimp =B =g L =f 4 &2 3 4 & ¥

- L

- =l

Ne 13 (10) VcraHoBuTE COOTBETCTBUE MEXAY BEIMYNHAMH U UX BO3MOXKHBIMU 3HAYCHUSIMHU: K KOKIOMY JIEMEHTY
HEepBOro cToj01a oA0epUTe COOTBETCTBYIOIIUI AJIEMEHT U3 BTOPOTrO CTONIONA.
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BEJIMYMHBI BO3MOXHBIE 3HAUYEHU A
A) pocT HOBOPOXKAEHHOTO peOEHKA 1) 4300 xm
b) nnuna pexu Ennceit 2) 50 cm
B) TonmuHa ne3Bust OpUTBBI 3) 5642 m
I') BeIcOTa rOpBI DIBOpPYC 4) 0,08 Mmm

B tabmurie moa kaxkmoit OyKBO# yKa)KUTE COOTBETCTBYIOIIHMA HOMED.

A b B r

Ne 14 (16) Ha knetyaTon bymare c paamepom
KneTkn 1x1 nsobpaxkeHa Tpaneuns. Hangute eé \ /

naoLwanb. \ 7

Ne 15 (16) Haitnure 00bEM MHOTOTpaHHHKA, BEPITHHAMHA A,
KOoTOporo sBIsIIOTCS Touku A, B, C, C, mpaBuibHOM

TpeyronbHou nipusmbel ABCA B C,, miomaabs ocHOBaHUS
KOTOpO#i paBHa 12, a GokoBoe pedpo paBHO 8. C

Ne 16 (10) Ha pucynke nzo0OpaxéH rpaduk nuddepennupyemoit pyHkunu y=f(x) 1 oTMe4eHbl BOCEMb
TOYEK Ha OCH abCIHUCC: X1, X2, X3, X4, X5, X6,X7, X8.
B ckonpkux U3 3TUX TOuek rpousBoaHas pyHKuuu f(X) nonoxurenbHa?

|

I
+ ] L ~
RN EERECIN /
x+13
5 y=Ig
Ne 17 (16) Haitnure obmacts onpenencHust QyHKIIAN: 3—x

X0351H 10TOBOPUIICS C paOOUYMMHU, YTO OHH BBIKOIAIOT €My KOJIO/IEI] Ha CIICAYIOIIUX YCIOBHSIX:
Ne 18 (16)
3a TIepBbIid MeTp OH 3aruaTuT UM 3300 pyOueit, a 3a Kaxaplid crneayromuii MmeTp Oynet riatutb Ha 1500
pyOueit Gosbiiie, 4em 3a mpenbaynuid. CKOIBKO pyOJiel X03MH JT0OJDKEH OYZIET 3aIlIaTUTh pad0oduM, €CIu
OHHM BBIKOMAIOT KOJIOZIELl ITyOuHOM 7 METpOB?

ﬂononnumeﬂbna}l yacmo
[Ipu BeImoOMHEHNM 3aanuil 19-22 3anummTe HOMEp 3aJaHusl, X0l PEIICHUS U MOJyYEHHBINA OTBET
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Ne 19 (36) MarepuanbHas TOUKa JIBHXKETCS IPAMOIMHEWHO M0 3aKoHy X(t)=t>-13t- 5 (rae X — paccrosiHue
OT TOYKH OTCUETa B METpax, t — BpeMsl B CEKYHJIaX, N3MEPEHHOE ¢ Hayvaja JBWKeHus ). B kakoil MOMeHT
BpPEMEHHU (B CEKyHJIaX) €e CKOPOCTh Obljia paBHa 5 m/c?

_ .3 2
Ne 20 (36) Haitnure Touky Makcumyma byakmug ¥~~~ 6x” +3

Ne 21 (36) Haitnure naumensiuee 3Hadenue ¢pynkiuu f(x) =x3 —5 x2 + 7 na orpeske [-1;3].

Ne 22 (36) OcHoBaHue NPSMOYTOJILHOTO Mapaienenuneaa — kpajapar. Haiiaure o0béM napasuienenumnena,
€CJIU €ro BbICOTa paBHA 21 cM, a [MaroHap napaiesenumnena oopasyeT ¢ INIOCKOCTbI0 OCHOBAHUS YIoll
45°.

Bapmuanr 15
Oobazamenvuan uwacmeo
IIpu BeInoTHeHuM 3a1aHuil 1-18 3anuuuTe HOMep 3a1aHUsA, X0/ PeLICHUS U TOJYYeHHBIN OTBeT
Ne 1 (16) [Tokazanus cuérumka 3aekTposHeprun 1 Hos6ps coctapmsul2 356 kBru, a 1 nexabpst — 12
801 kBT u. CKoibKO HYXHO 3aIlJIaTUTh 3@ AJIEKTPOIHEPTHUIO 3a HOSIOPB, eciu 1 kBT 4 anexTposHepruu
crout 4 py06. 29 kom.? OTBer paiiTe B pyoOsIsx.

No 2(16) B tabnuue yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIC MPOAYKTHI MUTAHHS B TPEX
roponax Poccuu (mo manneiM Ha Havasno 2010 roma).

HaunMeHoBaHue nmpoayKra Hpxkyrtck Kpacnosipck | HoBocuoupck
[TmennynbIi X710 (6aToH) 14 15 12
Mosoxo (1 mutp) 26 24 29
Kaprodens (1 xr) 13 13 11

Crip (1 kr) 260 260 250
Msico (roBsauna) (1 kr) 240 250 230
[Toaconneunoe macno (1 nutp) 50 49 50

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMBIM JICTIIEBBIM CJICAYIOMINH HA0Op MPOIYKTOB: 3 JT MOJIO-
Ka, 2 Kr roBsiauHbl, 0,5 Kr chipa u 1 J1 IOJCOTHEYHOTO Macia. B OTBeT 3amuimmTe CTOMMOCThH TaHHOTO Habopa

MPOJIYKTOB B 3TOM TOpo/ie (B pyOIsx).

Ne 3 (1 0) Ha nuarpamme nokasana
CpeIHeMecCsYHas TeMIlepaTypa Bo31yxa B
Hwxnem HoBropoge 3a kaxapiil Mecs
1994 rona. 1o ropuzoHTamM yKa3bIBAIOTCS
MECSIIIbL, [0 BEPTUKAIN — TEMIIEPATypa B
rpanycax Llenscus. Onpenenure mo
NpUBEIEHHON qUarpaMme, CKOIbKO OBLIO0
MECSIIEB C ITOJI0KUTCILHOMN
CPEIHEMECSAYHOU TEMIIEPaTypOi.

16

12

_xHEijeﬂ

Map

| anp Mail MIOH MION aBT CeH OKT

-16

Ne 4 (16) Haiinure xopens ypasaennst V¥ ~8 =1,

Ne 5 (16) Haiinute kopeHb ypaBHeHus 7° =49

Ne6 (16)
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[Inomaas TPEYTrONbHUKA S MOXKHO BHIYHCIHTh MO Qopmyre S =2
TpEyroibHUKa, h — BbICOTa, IPOBEJCHHAs K 3TOH cTOopoHe (B MeTpax). [lonb3ysce atoii popmynol, Haii-
JUTE TUIONIA/Ib TPEYroIbHUKA, €CIM CTOPOHA a paBHa 12 M, a BeicoTa h paBHa 8§ M.

Ne 7 (16) B copeBHOBaHMX 110 TOJKAaHUIO Apa y4yacTBYOT 18 cnoprcmeHoB u3 ['penun,
16 u3 bonrapuu, 13 u3 Pymbeinuu u 18 u3 Benrpuu. [lopsiaok, B KOTOPOM BBICTYIIAIOT CIOPTCMEHBI,
omnpenensercs xxpedbueM. Haiinure BepoSsTHOCTb TOrO, UTO CIIOPTCMEH, KOTOPBIN BBICTYIAET IIEPBBIM,

OKaXXCTCA U3 PyMI)IHI/II/I.

Ne 8 (10) Halinute 3HaueHUE BBIpaKEHUS

log,,56-log,, 4

Ne 9 (16) Haiinute 3Hauenue Beipaxkenus 58-10+1,7-102

Hcnonb3ys rpapuk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeuTe U 3alIMIIUTE OTBET:

Ne 10 (16) OGnactp onpeneneHus PyHKIINH;
Ne 11 (16) Ob6nactp 3HaueHUN HYHKIIUY,

Ne 12 (16) IIpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIINH,

M
-3

Y= #(2)

b

-4

R SEVRER
4

- -2
- -3

- -y

=

rac¢ a-— CTOpoOHa

Ne 13 (10) YcranoBute COOTBETCTBHE MEXKIY BEIMYMHAMH M UX BO3MOXXHBIMU 3HAYCHUSMU: K KOKIOMY JJIEMEHTY
HEPBOro CTOJIONA MOA0EPUTE COOTBETCTBYIOIIHI JIEMEHT U3 BTOPOTO CTONOLIA.

BEJIMYMHBI BO3MOXHBIE 3HAUYEHU A
A) nmameTp MOHETHI 1) 6400 xm
B) poct xupada 2)324 ™
B) BeIcOTa DiideneBoit OamHn 3) 20 mm
I') paguyc 3emun 4 5m

B Tabmurie mox kaxmoit OyKBOH YKa)KUTe COOTBETCTBYIOIIUN HOMED.

A b B
Ne 14 (16) Ha knetyaTon bymare c paamepom
KneTkn 1x1 nsobpaxeHa Tpaneumns. Hangnte eé »

njaoLwanb.
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Ne 15 (16) Haiiagure 00b€M MHOTOTpaHHUKA, BEPIIMHAMU A, B,
KoToporo sBisitoTcst Touku A, B, C, C; npaBuibHON :
TpeyroasHoil mpusmel ABCA B,C,, mnomanb ocHOBaHUsA E
KOTOpOii paBHa 16, a 6GokoBOe pedbpo paBHO 9. :

Ne 16 (16) Ha pucynke nzo6paxén rpaguk muddepentmpyemoit pynkiuu Yy=f(X) n ormMeuens! mects Touek Ha
ocu abeuucec: Xi, X2, X3, X4, Xs, X6. B CKOJIBKUX M3 3TUX Touek npoussoanas Gpynximu f(X) nonoxurensna?

VoA
/ ;\\ A
:"I/ 1 E'\ Y =f{x}/: \
71 IR pail
! i T
; A \ r/! : -
X Xy X \0 Xy / Xeg Xg X
1 L/
\\L__/
x+1
y=Ilg
Ne 17 (16) Haiinute obnacth onpeeneHus GyHKIHH: 2-x

X035IMH JOTOBOPUJICS C padOYMMHU, YTO OHU BBIKONAIOT €MY KOJIOJIEI] Ha CIIEIYIOIINX YCIOBUAX:
Ne 18 (10)
3a nepBbId MeTp OH 3aruiaTuT uM 2400 pyoreil, a 3a Kaxabli cieayrouuil MmeTp Oyaer miatuth Ha 1200
pyOeii 6onblie, yeM 3a npeapiynmil. CKonbKo pyOuieil X0351H 10JbKeH OyeT 3amIaTuTb pabouum, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOuHON 8 MeTpoB?

Hononnumenvnas wacmo
[Ipu BeIMONHEHNN 3a1aHuid 19-22 3anummTe HOMEp 3aJaHus, X0/ PEIICHHS U MOJYyYEHHBIN OTBET

Ne 19 (36) MarepuaiibHast TOUKa JIBHXKETCS MPAMOIMHENHO M0 3aKoHY X(t)= 7x*+3x-10 (rae X — paccros-
HHUE OT TOYKH OTCYeTa B METpax, t — BpeMs B CEKYH/ax, U3MEPEHHOE ¢ Havyasa aBkeHus). Kakosa Oyner
CKOPOCTh MaTepHUAIILHON TOYKH IpH t = 2cek.?

_ 2 3
Ne 20 (36) Haiigute Touky MUHUMYMa (QYHKIIUN y=9x"+x" =5

Ne 21 (36) Haitnute naubonbiiee 3nauenue ¢pynkuuu f(x)= x3 -6x2+ 9 na orpeske [-2;3].

Ne 22 (36) OcHoBaHmE MPSMOYTOIBLHOTO Mapajiienenunena — keaapar. Haiinure 00bM napaienenumnesa,
€CJIM €ro BhICOTa paBHa 22 cM, a AMaroHajb Napajuielenunena o0pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yToJl
45°,

Bapuanr 16
Oobazamenvuas uwacmeo
IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUsA, X0/ PelICHUSI M TOJY4YeHHbI OTBeT
Ne 1 (10) ITokazanus cuérurka 3ekTpo3Hepruu 1 Hos0ps coctasisiau 25338 kBT'y, a 1 neka-0psa —
26025 kB1'u. CKOJIbKO HYKHO 3aIUIaTUTh 32 HIICKTPOIHEPTHUIO 32 HOSIOPB, eciu 1 kBT 4 sanekTposneprun
ctout 2 py0. 19 xom.? OtBer naiite B pyossx.
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Ne 2 (10) B TabGnuue yka3aHsl cpegHue LeHbI (B pyOJsix) Ha HEKOTOPbIE OCHOBHBIC IMPOIYKTHI MUTAHUS B TPEX

ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HanmenoBanue npoaykra Kpacnosipck |Hpkyrck Kemeposo
[TmrennuHsbIi x71e6 (6aTOH) 14 11 15
Mosnoxo (1 nutp) 24 22 26
Kaptodens (1 xr) 13 13 9
Chip (1 xr) 225 215 240
Msico (roBsiauna) (1 KT) 240 235 230
[Tonconmneunoe macno (1 autp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKKETCS CaMbIM JICIIEBBIM CJICAYIOIIUNA HA0OP MPOIYKTOB: 1 J1 MOJIO-
Ka, 1,5 kr roBsauHel, 2 6atoHa xineba u 0,2 Kr cbipa. B 0TBeT 3amuimMTe CTOMMOCTh JAHHOTO Habopa MPOIyKTOB
B 3TOM ropoJie (B pyoJisx).

Ne 3 (1 6) Ha onarpamme nokasaHo ggg —
pacnpefeneHve BbINAABKM alOMUHUSA 5 0 — |
B 10 cTpaHax (B ThiCA4Yax TOHH) 3a 600 —
2009 roa. Cpenun npefncraBiieHHbIX 500 —
CTPaH NepBoe MecTOo MO BbIMaBKe ggg — — —
asIloMUHUA 3aHUMan baxpenH, 200 ]
necsatoe mecto — HoBas 3enaHgns. 100

? 0
Kakoe MecCcTo 3aHnManm ApreHTuHa® & & & @4"“ @, /@ g
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Ne 4 (10) Haitnure xopeHb ypaBHeHUsT V 2x=5=5,

Ne 5 (16) Haiinute kopeHb ypaBHeHus 3° *=9*

Ne 6 (16) [Tnomane MOBEPXHOCTH MPSIMOYTOIBHOTO IMapajuienienumnena ¢ péopaMu a , b 1 CMOKHO HAUTH
no popmyne S =2(ab + ac + bc). Haligure miomaib MOBEPXHOCTH MPSIMOYTOJIBHOTO MapalljieNenumnesa ¢
pé€6pamu 7cM, S cm u 10cMm.

Ne 7 (16) B uemnmoHnare 1o ruMHacTuke y4actBytoT 60 ciopreMmeHok: 17 uz Uuauum, 19 n3 Kuras,

octanbHble U3 SAnonuu. ITopsiok, B KOTOPOM BBICTYNAIOT THMHACTKH, OTpenensiercs xxpeduem. Haiinure
BEPOATHOCTH TOT'0, YTO CIIOPTCMEHKA, BBICTYIAIOLIasl IEPBOi, OKaxkeTcs n3 SAnoHun.

log,22,5-log, 2,5
Ne 8 (10) Halinute 3HaueHME BhIpaKeHUS

Ne 9 (16) Haiigure 3Hauenue Boipaxkenus 93-10—5,2-10%

Hcnonb3yst rpapuk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeMTe U 3alIMIIUTE OTBET:
Ne 10 (16) Ob6nactb onpeneneHust GyHKIMH;

Ne 11 (16) Ob6nactb 3HaUeHUH PyHKIUY;

Ne 12 (16) I[IpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIIMH;
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Ne 13 (10) YcranoBute COOTBETCTBHE MEXKIY BEIMIMHAME M UX BO3MOXHBIMU 3HAYCHUSIMU: K KQKIOMY DJIEMEHTY
HEPBOro CTOJIONA OA0EPUTE COOTBETCTBYIOIIHI JIEMEHT U3 BTOPOTO CTONIOLA.

BEJIMUYMHBI BO3MOXHBIE 3HAYEHU A
A) paccTosiHUE OT JJOMa JI0 IITKOJIBI 1) 65 MM
b) paccrosaue ot 3emnm 1o Mapca 2) 1 km
B) paccrosnue ot Amcrepnama o [laprxka 3) 500 km
I') paccTosHre MeXTy TJla3aMH YeIOBEKa 4)55-10° km

3anuimuTe B OTBET L[I/I(i)pLI, PacCIioJIOKUB UX B IOPAAKE, COOTBETCTBYIOIIIEM 6YKB3.M2

A b B r

Nec 14 (16) Ha knetyaTon bymare c paamepom
KneTkn 1x1 niobpaxeHa Tpaneumnsa. Hangnte eé

nJowanb. /
Ne 15 (16) Haiigure 060b€M MHOTOTpaHHHUKA, BEPIIMHAMU A, G B,
KoToporo sBisitotrcst Touku A, B, C, C; npaBuibHOK :
TpeyroasHoil npusmbel ABCA | B,C,, momanb ocHOBaHUSA '
KOTOpO#i paBHa 17, a 6GokoBoe pedpo paBHO 9. o
-~ -~ * ,
A B

Ne 16 (16) Ha pucynke n3zobpaxén rpaduk ¢pyakuuu y=f(x). Ha ocu abciucc otMeueHbsl BOCEMb
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 . B CKOJIBKUX M3 3TUX TOUEK Mpou3BoAHas pyHkiuu f(x) orpunarensHa?
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X, Pa | x4 xhﬂxj Xg /x? Xg x
i 1
N
= x+9
Ne 17 (16) Haiinute obnacth onpeeneHus QyHKIHH: 12-x

X035IMH JOTOBOPUJICS C padOYMMHU, YTO OHU BBIKONAIOT €MY KOJIOJIEI] Ha CIIEIYIOIINX YCIOBHUSAX:
Ne 18 (10)
3a nepBblid MeTp oH 3ariatuT uM 3100 pydreil, a 3a kaxabIi crieayrouuil MmeTp Oyaer miatuth Ha 1400
pyOeii 6onblie, yeM 3a npeapynmil. CKonbKo pyOsieii X031H 10JDKeH OyIeT 3amaTuTb pabouum, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOUHON 6 METpOB?

Hononnumenvnas ywacmo
HpI/I BBIIIOJITHEHU U 3a,[[aHHfI 19-22 3amumure HOMCp 3alaHud, X0 PCIICHUA U HOJ'Iy‘-IeHHHﬁ OTBET

Nel9 (36) MarepuanbsHast TOYKa JABMKETCS TPSIMOIMHENRHO T10 3aK0HY X(t)=4x>-5X+9 (rme X — paccrosi-
HUE OT TOYKH OTCUeTa B METpax, t — BpeMsl B CEKyHaX, H3MEpPEHHOe ¢ Hauajia JBrxkeHus ). Kakosa Oynet
CKOpPOCTb MaTepUaIbHON TOUYKH NpH t = Scek.?

_ 3 2
Ne 20 (36) Haitaure Touxky Mmakcumyma GyHKIuH » — 4x” =9x” +10

Ne 21 (36) Haiigure naubonsinee 3HaueHue GyHkiuu f(x)= - x*+75x—7 Ha orpeske [—5;5]

Ne 22 (36) OcHoBaHue NPSMOYTOJILHOTO Mapaienenuneaa — kpajapar. Haiiaure o0béM napaienenumnena,

€CJIU €ro BbICOTa paBHA 19 cM, a [uaroHap napauesenumnesa oopasyeT ¢ INIOCKOCTbI0 OCHOBAHUS YToJl
45°.

Bapuanr 17

Ooazamenvuan uacmo
IIpu BbInoHeHnu 3axannii 1-18 3anmmunTe HOMep 3aaHus, X0/ PellleHUsI M TOJYYeHHbIH OTBeT
Ne 1 (16) ITokazanus cuérumka snekTposHepruu 1 Hosops coctaBisim 18200 kBt a 1 nekadbps — 18623
kBT 4. CKOJIbKO HY)KHO 3aIJIaTUTh 32 JIEKTPOIHEPTHIO 32 HOSIOPb, eciin 1 KBT'4 ajeKkTposHepruu cTouT 1
py06. 02 xon.? OTBer paiiTe B pyosIsIX.

Ne 2(10) B Tabnuie ykazaHbl cpeiHUE LeHBI (B pyOJIsix) HA HEKOTOPbIE OCHOBHBIE MPOAYKTHI MIUTAHHS B TPEX
ropoyiax Poccun (1o manasiM Ha Havgaso 2010 roga).

HaunmeHoBaHMe IPOAYKTA Hpkyrck Kpacnosipck HoBocuoupck
[Mmennunsii x1e6 (6aToH) 14 15 12
Monoxo (1 nutp) 26 24 29
Kaprodens (1 xr) 13 13 11

Coip (1 k1) 260 260 250
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Msico (roBsauna) (1 kr) 240 250 230

[Toncomreunoe macio (1 auTp) 50 49 50

Omnpenenure, B KAKOM U3 3THX TOPOJIOB OK)XKETCSl CAMBIM JICIIEBBIM CIEAYIOUIH HAO0Op MpoaykToB: 1 OaToH
x1neba, 0,3 kr cbipa, 5 kr kaprodenst 1 2 Kr TOBSIIMHBL. B OTBET 3amummTe CTOMMOCTB JaHHOTO Habopa MpoayK-
TOB B 3TOM Topoe (B pyOIsix).

Ne 3 (1 ©6) Ha gnarpamme nokasaHa

cpegHemMecsAYHaa TemnepaTypa I b [ b R
Bo3ayXxa B EkaTepuHbypre el I e T
(CBepaioBCKe) 3a KaXkAbl MecsL, R — Y T
1973 ropa. o ropn3soHTann 4 i i _
YKa3blBalOTCA MecCdLlbl, MO BEPTUKaJIN 0 mﬂ_@eﬂ{lﬂﬂ»ﬂﬂp Mail MIOH MKW 8B CeH E@nﬂc
— TeMrnepaTypa B rpagycax T N P

Lenbcna. Onpenennte no S

npuBegéHHON AnarpaMmMe, CKOJIbKO LT

Obl/10 MecsueB C OTpULATENLHON —lo

cpefHeMecsA4YHOW TemnepaTypoun. —20

Ne 4 (16) Haiinute kopens ypasuenns V10¥ =9 =11

Ne 5 (16) Haiinure kopens ypaBHeHus 8°*=64*

Ne 6 (10) [Tnomaap MOBEPXHOCTH MPSMOYTOIBHOTO Mapaiienenunena ¢ péopamu a , b 1 CMOXHO HAWTH
o popmyne S =2(ab + ac + bc). Haiimute 1omaas MOBEPXHOCTH MPSIMOYTOILHOTO TMapajuIeIIeTHIIe /1a C
p€bpamu 6 cMm, 8 cm u 10 cm.

Ne 7 (106) B uemnuonare no rumHacTuke ydacTByroT 50 cnoprecmeHok: 20 u3 Poccun, 13 u3 Ykpaunnsl,
ocranpHble W3 benopyccun. Ilopsiiok, B KOTOPOM BBICTYNAIOT THMHACTKH, OMpEACISIETCS Xpeduem.
HaiinuTe BeposATHOCTB TOrO, UTO CIOPTCMEHKA, BBICTYyMAIOMIast OCeAHel, okaxeTcs u3 benopyccun.

log, 4 +log, 6,25
Ne 8 (10) Haiinute 3HaueHHE BbIpaKEHUS

Ne 9 (106) Haiigure 3Hauenue Boipaxkenus 39-10+1,4-10%
Hcnoan3ys rpadpuxk pynkuuu y=f(x) (cM. puc. H1xKe), onpeneaure U 3alUIIATe OTBET:

Ne 10 (16) OGnactp onpeneneHus PyHKIUH;

Ne 11 (16) Obnacte 3HaueHUN HYHKIIUY,

Ne 12 (16) [IpomexxyTku Bo3pacTaHusl U yObIBaHUS (DYHKIIHH,
U }

Y= #(%)

-4 '_7-*_2, - r s 3 & L = 4 -
-
~ds

Ne 13 (10) YcranoBuTe COOTBETCTBHE MKy BETUYMHAMU M MX BO3MOKHBIMHU 3HAYCHUSIMU:
K K&XJIOMY 3JIEMEHTY MEPBOTrO CTOJIOIA MOAOEPUTE COOTBETCTBYIOLINIT HJIEMEHT
U3 BTOPOTO CTOJNIONA.

BEJIMYMHBI BO3MOHBIE 3HAYEHU A
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A) poct xupada 1) 6400 xm
b) TommuHa me3BUsA OPUTBEHI 2) 500 cm
B) paguyc 3emum 3) 0,08 mm
I') mupunHa ¢yrdéonsHOTO MO 4) 68 M

B Tabnuiie mox kaxmoil OyKBOH YKa)KUTE COOTBETCTBYIOIIUN HOME.

A

b

B

Ne 14 (16) Ha knetyaTon bymare c paaMmepom
KneTkn 1x1 niobpaxeHa Tpaneunsa. Hangute eé

njaowagb.

Ne 15 (16) Haitnure 06bEM MHOTOTpaHHHKA, BEPITHHAMHA
KOTOporo sBIsIIOTCS Touku A, B, C, C, npaBuibHOM
tpeyronasHoit mpu3mel ABCA B, C,, mmomniaabs ocHOBaHUS
KOTOpO# paBHa 15, a 6GokoBoe pebpo pasHo 11.

——

A,

o
.-

Ne 16 (16) Ha pucynke nzobpaxén rpaduk quddepenuupyemont GyHkuun y=f(X) 1 OTMEUEHBI IECTh
TOYEK Ha OCH a0CIHCC: X, X2, X3, X4, X5, X6. B CKOJIBKMX U3 3THX TOYCK MPOU3BOIHAS

¢byaknuu f(x) orpunarensHa’?

¥

40

s J

<N

Xs
E

!

]
\\.

Ne 17 (16) Haiinure o6nacth onpenesneHus: PyHKIMU:

Ne 18 (16)

3a TIepBhIid MeTp OH 3araTutT UM 4200 pyOureit, a 3a Kaxapli cinexyromuii metp Oyzer ruiatuth Ha 1100

_Lox+7
4—x

X03suH AOTrOBOpHIJICA C pa60‘-II/IMI/I, YTO OHHU BBIKOIAKOT MY KOJIOACIT Ha CICAYIOMHNX YCIIOBUAX:

pyOneit Gonblie, yem 3a npeapaynuil. Ckonbko pyOieid Xo31uH JOMKEH OyIeT 3ariaTuTh pabounm, eciu

OHHM BBIKOIAIOT KOJIOZICII ITyOnHOM 8 MeTpoB?

,ZIOI’IOJZHMmeJlea}l yacmo

[Tpu BeImonHeHUH 3afaHuil 19-22 3anuimmuTe HOMEp 3aJaHus, XOJ] PELLICHHs U TOTy4YeHHBIH OTBET
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Ne 19 (36) MarepuanbHas TOUKa ABHKETCS MPSIMOJIMHENHO 110 3aKoHy X(t)=4t>-28t+ 5 (rme X — paccTos-
HUE OT TOYKH OTCUEeTa B METpax, t — BpeMsl B CEKyHaX, U3MEPEHHOE C Hauasa JBKeHHs ). B kakoit Mo-
MEHT BpEMEHH (B CEKYHJIaXx) €€ CKOPOCTh Obl1a paBHa 4 m/c?

_ 2 3
Ne 20 (36) Haitnure Touky MuHAMyMa QYHKIUH ~ Tx” =2x" +4

Ne 21 (36) Haiigure naubonbinee 3HadeHne GyHKIMU y=x"-12x+5 Ha orpeske [—3; —0]

Ne 22 (36) OcHoBaHmE MPSMOYTOIBLHOTO Mapaliienenunena — kpaapar. Haiinure 00bM napaienenumnesa,
€CJIM ero BhICOTa paBHa 18 cM, a AuaroHasnb mapajuielenunena o0pasyeT ¢ MIOCKOCThI0 OCHOBAHUS yTOJl
45°,

Bapuanr 18

Oobazamenvnan uacmo
IIpu BeInotHeHnu 3axannii 1-18 3anmmmuTe HOMep 3aAaHus, X0/ PelICHUSI M TOJY4YeHHBIH OTBET
Ne 1 (16) B xBaptupe, rie npoxxusaeT Kars, yctanoBieH npubop yuéra pacxoaa ropsiueit Bojapl (CY4ETUHK).
1 Mast cy€TumK Moka3biBaj pacxox 258 ky0. M Bojibl, a 1 urons — 303,5 ky6. M. Kakyio cymmy gomkHa
3arIaTuTh Acs 3a TOPSYYIO BOY 3a Maii, ecyim 1ieHa 1 ky0. M ropsiaeit Boasl coctaBisieT 72 pyo. 60 korr.?
OtBer naiiTe B pyosIsIX.

No 2(16) B tabnuie yka3aHbl cpeHHE IICHBI (B pyOJIsSiX) HA HEKOTOPhIE OCHOBHBIC MPOJYKTHI MUTAHHS B TPEX
ropoaax Poccuu (o manabM Ha Havasno 2010 roxa).

HanmeHnoBaHue poayKTa Hpxkyrcek Kpacnosipck |HoBocudoupck
[TimennunsIii X116 (0aTOH) 14 15 12
Mounoxko (1 mutp) 26 24 29
Kaprodens (1 kr) 13 13 11
Chip (1 k1) 260 260 250
Msico (roBsauna) (1 kr) 240 250 230
[Tonconneunoe macno (1 autp) 50 49 50

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKAYKETCS CaMbIM JICIIEBBIM CIIEAYIOIINI HA0Op MPOIYKTOB: 2,5 KT To-
BSTMHBI, 271 TIOICOJTHEYHOTO Macia, 0,5 kr ceipa u 1 6aTtoH xyeba. B oTBeT 3anummTe CTOMMOCTh JAaHHOTO Ha0O-

pa IPOYKTOB B 3TOM ropoje (B pyossix).

Ne 3 (1 6) Ha pucyHke XX1UpHbIMNK
TOYKaMW NokKasaHa LeHa 30/10Ta Ha
MOMEHT 3aKpblTUSA Bup>xeBbiX
ToproB BO BCe paboyme aHuM € 3 No
24 okTabpa 2002 ropa. Mo
FOPU30OHTaNM YKa3bIBAlOTCA YMCna
Mecsiua, No BepTUKaanm — LeHa
YHUMN 3010Ta B gosnapax CLUA.
ONna HAarnag4HOCTU XKUPHbIE TOYKN
Ha PUCYHKe CoefNHEHbl INHNEN.
OnpepnenvTe No PUCYHKY
HaWMEeHbLUYIO LIeHY 30J10Ta Ha
MOMEHT 3aKpbITUS TOProB B
yKa3aHHbIN nepuog (B gosnapax
CLUA 3a yHuwuio).

Ne 4 (16) Haitnure xopeHb ypaBHeHHS Y 8x—15=3

1S 16 17 18 21 22 23 24
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Ne 5 (16) Haiinute kopens ypaBuenus 4'' =16
Ne6 (16)

. (a+b+o)r

[Tnomane TpeyroabHUKA MOXHO BBIYHCIUTH 1O (HOpMYIIe 2 , e 4 b y € — nauHBI
CTOPOH TPEYTOJbHUKA, 7' — PaJNyC BIIUCAHHON OKPYXKHOCTH. BBIYHCINTE MJIOIIAAb TPEYTOIbHHKA , €CITH
a=8cm,b=16cm,c=18cmu r =12 cm.

Ne 7 (16) B yemnuoHnare o rumHacTike ydacTByroT 40 cioprcMeHok: 15 u3 Benrpuu, 17 uz Pympiauu,
octanbHble U3 bonrapun. I[Topsaok, B KOTOPOM BBICTYIAIOT TMMHACTKH, onpesenseTcs kpeoueM. Haiinure
BEPOSATHOCTH TOTO, YTO CIIOPTCMEHKA, BBICTyHAIOIIasl IEPBOM, okakeTcs u3 bonrapuu.

log,121,5-1log, 1,5
Ne 8 (10) Haiinute 3HaueHHEe BbIpaKCHUS

Ne 9 (16) Haiinute 3Hauenue Boipaxkenus 64-10—4,2-102.
HUcnoab3ys rpadpuk pynknun y=f(x) (cM. puc. HuKe), onpeaeuTe U 3aNUIIUTE OTBET:

Ne 10 (16) Ob6nactb onpeneneHust QyHKIMH;
Ne 11 (16) Ob6nactb 3HaUeHUH PyHKINY;
Ne 12 (16) 1|_[pOMe>I(yTKI/I BO3pacTaHus U yObIBaHUS (PYHKIUY;

j: §(x) -L /0

e

gt e g g e e e

N R S e 1 &/3 4 Sy

Ne 13 (10) YcranoBuTe COOTBETCTBHE MEXKIY BEIMYMHAMU U MX BO3MOKHBIMU 3HAYCHUSAMHU:
K KaKJIOMY 3JIEMEHTY MIEPBOTO CTOJIOIA TOA0EPUTE COOTBETCTBYIOIIUI JIEMEHT
M3 BTOPOTO CTOJIOIIA.

BEJIMYMHDbI BO3MOXHBIE 3HAYEHUW A
A) poct xupada 1) 6400 xm
b) Tonmuna ne3Bus OpUTBHI 2) 500 cm
B) paguyc 3emum 3) 0,08 mm
I') mupuna ¢yrdéonsHOrO Mot 4) 68 m

B Tabnuie mox kaxmoit OykBOH YKa)KUTE COOTBETCTBYIOIIUN HOME.

A b B r
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Nec 14 (16) Ha kneTyaTon bymare c paaMmepom
KneTkn 1x1 niobpaxxeHa Tpaneumsa. Hangute eé

naowanb.
Ne 15 (106) Haiigure 00b€M MHOTOrpaHHHUKA, BEPIIMHAMU A, G B,
KOoTOporo sBIsIIOTCS Touku A, B, C, C| npaBuibHOM ;

o ]
TpeyronbHou nipusmbel ABCA B, C,, miomanbs ocHOBaHUS '
KOTOpO#i paBHa 6, a 60KOBOE pedpo paBHO 5. .

A B

Ne 16 (16) Ha pucynke nzobpaxén rpadux ¢pynkuuu y=f(x). Ha ocu aGcruce oTMeueHbI AeBAThH
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 X9 . B CKOJIbBKUX M3 ITHX TOUEK MPOU3BOHAsA GyHKIMK f(X) mosokuTenpHa?

b | |
\ y =76 A~
\ IdIhNE i

o
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[
()
=i =
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O
Y
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NP S IR o
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11-x
5 y=Ig
No 17 (16) Haiinure obmacts onpenencHust GyHKIUN: x+3
X0341H 1OTOBOPUIICS ¢ pabOUYMMU, YTO OHHM BBIKONAIOT €My KOJIO/IEL] Ha CIEAYIOIINX YCIOBHSIX:
Ne 18 (10)
3a miepBbIid MeTp oH 3aruatutT UM 4000 pyOueit, a 3a Kaxablid crneayromuil Mmetp Oynet riatuth Ha 1400

pyOueit Gosbire, 4em 3a mpenbaynuid. CKOMBKO pyOJiel X03MH JT0OJDKEH OYZIET 3alyIaTUTh paboduM, €CIu
OHH BBIKOTAIOT KOOI TITyOHHOH 6 MEeTpOoB?

ﬂonwmumeﬂbuaﬂ yacmo
[Ipu BeImoOHEHNM 3a1anuil 19-22 3anummTe HOMEp 3aJaHusl, X0l PEIICHUS U MOJyYEHHBINA OTBET

Ne 19 (36) MarepuanbHas TOYKa JIBHKETCH NPAMOJIMHENHO 1O 3aKOHY X(t)= 7x*- 15x+1 (rme x — paccro-
SIHUE OT TOYKH OTCYeTa B MeTpax, t — BpeMs B CEKyHJaX, U3MEPEHHOE ¢ Hayvazia JABikeHus). Kakosa Oyner
CKOPOCTh MaT€pUaJbHON TOUKH IpH t = 3ceK.?

Ne 20 (36) Haiinure Touky MuauMyma GpyHKIun y=3x> -2x>+15
Ne 21 (36) Haiinure HanMenblnee 3Hadenne Gyakuuu y=9x* - x° +11 Ha orpeske [—4; 4]

Ne 22 (36) OcHoBaHMe MPSMOYTOJIBLHOTO MapaliieNenunena — kBaapar. Haiinure 00bEM napamienenumnesa,
€CJI eTo BBICOTA paBHA 23 cM, a JUaroHalb Mapajuiesienunena oopa3yeT ¢ INIOCKOCThI0 OCHOBAHUS YTOJI
45°,
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Bapuanr 19

Oosazamenvuas uacmo
IIpu BhInoTHeHNHU 3a1aHui 1-18 3anuuTe HOMeEp 3a1aHMs, X0 PelIeHUsI U TOJYYEHHbIH OTBET
Ne 1 (16) B kBaptupe, rine npoxxuBaeT Banepuii, ycranoBiieH npubop y4éra pacxoja X0JI0THON BOIBI
(cuérumk). 1 MapTa cuéTYMK MOKa3bIBaI pacxon 562 ky0. M Boabl, a 1 anpens — 610 ky6. m. Kakyro cymmy
JOJDKEH 3aIUIaTHTh Basepuii 3a XomoqHyIo BOy 3a MapT, eciu IieHa | Ky0. M X0JI0JHOM BOABI COCTABISET
23 py6. 10 xom.? OTBeT naiTe B pyoIIsx.

Ne 2(10) B Tabnuue ykazaHbl cpeiHue LeHBI (B pyOJIsix) HA HEKOTOPbIE OCHOBHBIC MPOAYKTHI MUTAHHS B TPEX

ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HaumeHoBaHuHe NMPOAYKTA Jlnnenk CraBponouas | SIpociaBib
[TmennynbIii x1e6 (6aTOH) 14 11 15
Moroxko (1 nutp) 23 20 26
Kaptodens (1 kr) 13 13 9
Crip (1 k) 215 215 240
Msico (roBsiauna) (1 k) 240 230 230
[Tonconmneunoe macio (1 autp) 44 44 58

Omnpenenure, B KaKOM U3 3TUX TOPOJOB OKAXKETCS CaMbIM JICHIEBBIM CIIEAYIONIMA HaOop MpoayKToB: 1 G6aTtoH
xJieba, 0,2 Kr cbIpa, 2 KT KapTodens 1 2 KT roBsiAMHBL. B OTBET 3anummTe CTOMMOCTh JaHHOTO Habopa MpoayK-
TOB B 3TOM Topojie (B pyOIsix).

Ne 3 (16) Ha gnarpaMme nokasaHo };'38 —

pacrnpefeneHve BbINIaBKA MeAN B |- T
10 cTpaHax (B TbiCA4Yax TOHH) 3a 200 1 —
2006 ron. Cpenw npeacTaB/lIeHHbIX 600 — —
CTpaH NepBoe MEeCTO Mo BbIMJlaBKe 400
Menu 3aHumanu CLUA, necsitoe 208
MecTo — Ka3axcTaH. Kakoe MecTo

&
3aHMMana ABcTpanuna? &3 %@Q&
ad &

ST E EFE S

Ne 4 (16) Haiinute xopenn ypasrennss V2¥ —11=3
Ne 5 (16) Haiinute kopenb ypaBHenus 9'°7=81*

Ne 6 (16)

Paguyc BnucaHHONH B MNPSIMOYTOJbHBIM TPEYrOJbHUK OKPYXHOCTH MOXHO HaWTH 10 (opmyrne

a+b-c
r:—

2 .rme a m b—KaTeTH, a C — TUINOTEHY3a TPEYTOIbHIKA. I10mb3ysch 3Toil (popMyIoii, Haii-
oute r,ecnm a=9 cm;c=15cm u b=8 cMm.

Ne 7 (16) B yemnuoHaTe 110 riMHAcCTHKE y4acTBYIOT 46 crioprcMeHoK: 12 u3 benopyccun, 11 u3
Kazaxcrana, ocranbhbie U3 Poccun. ITopsiiok, B KOTOPOM BBICTYIAIOT TUMHACTKH, ONPEIENIeTCs )KpeOueMm.
Haiinure BepOSITHOCTB TOTO, UTO CIIOPTCMEHKA, BBICTYIIAIOLIAs IIEPBOM, OKakeTcsl U3 Poccuu.

log ;8+1log, 12,8
Ne 8 (10) Haiinute 3HaueHHE BbIpaKEHUS

Ne 9 (10) Haiigure 3Hauenue Boipaxkenus 28-10+1,2-10%
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Hcnoan3ys rpadpuxk pynkuuu y=f(x) (cM. puc. H1xKe), onpeaeaure U 3alUIIATe OTBET:

Ne 10 (16) OGnactp onpeneneHus PyHKINH;
Ne 11 (16) Obnacte 3HaueHUN HYHKIIUY,
Ne 12 (16) IIpomexxyTku Bo3pacTaHusi U yObIBaHUS (DYHKIIHH

[ ¥
: = b
F3 i{':’:u"’
- &
- ¢
L] L] T T T T
wg (=8 o}  eof 4 & 3 ' & 5
L A1
-l

Ne 13 (10) YcranoBuTe COOTBETCTBUE MEKIY BEIMUYMHAMH M MX BO3MOKHBIMH 3HAYCHHUSAMM: K KaKIOMY DIICMEHTY
MIEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOLIMI 3JIEMEHT U3 BTOPOTO CTOJIOIIA.

BEJIMUNHBI BE)I?IZ/IL?EX;III}I];IIE
A) IIATETHLHOCTH MOTHOMETPAKHOTO MYIThTHILTMKAITMOHHOTO 1) 4 MUHYTBI
¢unema 2) 90 MmunyT
B) Bpems obpamenns Mapca Bokpyr ComnHia 3) 687 cyrok
B) anuTenbHOCTH 3By4aHHs OJHON TIECHH 4) 0,2 cexyHaBI
F) IIPOAOJIKUTCIIBHOCTE BCIIBIIIKHU Q)OToaHHapaTa
B Tabnuie mox kaxmoit OyKBOH YKa)KUTE COOTBETCTBYIOIIUN HOMED.
A b B
Nec 14 (16) Ha knetyaTon bymare c paamepom
kneTkn 1x1 nsobpaxeHa Tpaneumns. Hangute eé
nnowapgb. /
Ne 15 (106) Haiigure 00b€M MHOTOrpaHHUKA, BEPIINHAMU A, G B,
KOTOpOro sABIsIOTCS Touku A, B, C, C, npaBuibHOM :
tpeyronasHoil mpusmbel ABCAB,C,, mmomniaabs ocHOBaHUSA '
KOTOpOii paBHa 19, a 6okoBoe pedbpo paBHO 9. C:
A B

Ne 16 (16) Ha pucynke nzobpaxén rpaduk Gpynxun y=f(x). Ha ocu abcuucc oTMedeHsl ceMb
TOYCK: Xi, X2, X3, X4, X5, X6,X7 . B CKOJBKUX M3 3TUX TOYCK Mpou3BoaHas GyHKIMKN f(X) orpumarensHa?
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5 y=Ig
No 17 (16) Haitnure obmacts onpeneneHus GyHKIUU: x+1

Ne 18 (16) Xo3sivH JOTOBOPHUIICS C paOOYNMHM, YTO OHU BBIKOIIAIOT €MY KOJIOZICI Ha CICAYIONMINX YCIOBUSIX:
3a TIepBbIi MeTp OH 3aruaTuT UM 2800 pyOuielt, a 3a Kax bl creayromuil MmeTp Oynet miatuth Ha 1500
pyOueit Gosbire, 4em 3a mpenbaynuid. CKOMBKO pyOJiel X03SMH JT0OJDKEH OYZIET 3allIaTUTh pab0oduM, €CIu
OHH BBIKOTAIOT KOOI TITyOnHOH 9 MeTpoB?

,ZIonwmumerbHa}l yacmo
HpI/I BBIIIOJIHEHUM 3aJaHUMN 19-22 3anummure HOMCp 3alaHusd, X0 PCIICHUA U HOHy‘leHHHﬁ OTBECT

Ne 19 (36) MarepuanbHas TOYKa JIBHXKETCS MPAMOIMHENHO 10 3aKoHy X(t)= 4t>-18t+ 5 (rme X — paccros-
HHUE OT TOYKH OTCUEeTa B METpax, t — BpeMsl B CEKyHaX, U3MEPEHHOE C Hauyaja JBWXKeHHs ). B kakoil Mo-
MEHT BPEMEHHU (B CEKyHJ1aX) ee CKOPOCTh Obli1a paBHa 2 m/c?

_ .3 2
Ne 20 (36) Haiinute Touky MuauMyma GyHKuuu » ~ Sx7 =7.5x" +11
Ne 21 (36) Haiiqure HauMenbinee 3Hadenne GyHkuun f(x)= - x’+12x+3 Ha orpeske [—5; 6]
Ne 22 (36) OcHoBaHue NMpsIMOYTOJIBLHOTO Mapaluienenurnena — kpaapar. Haiinure o0bEM napaienenumnesa,
€CJIN ero BbICOTA paBHA 24 cM, a [MaroHallp napajiesenumnena oopasyeT ¢ INIOCKOCThI0 OCHOBAHUS YToJl
45°,
Bapuanr 20

Ooazamenvuas uacmeo
IIpu BhInoIHeHUM 3a1anmii 1-18 3anumuTe HOMep 3a1aHUs, X0 PellleHUs] U TOJIyYeHHbIl 0TBeT
Ne 1 (16) B kBaptupe, rie npoxkuBaeT Bososs, yctanoBiaeH npudbop yuéra pacxoaa X0JI0IHOW BOAbI
(cuétumk). 1 mapTa cuéTumK nokasbiBai pacxoxn 188 ky0. M Bozbl, a 1 ampernst — 256 ky0. M. Kakyro cymmy
JOJDKEH 3aIUTaTHTh BOIo/s 32 X0IOIHYI0 BOY 3a MapT, €Cid 1ieHa | Ky0. M XOJIOIHON BOIBI COCTABIISIET 33
py06. 10 xon.? OTBer paiiTe B pyosIsIX.

Ne 2(10) B Tabnuie ykazaHbl cpeiHUE LIeHBI (B pyOJIsix) HA HEKOTOPbIE OCHOBHBIC MPOAYKTHI MIUTAHKS B TPEX
roponax Poccun (mo manueiM Ha Havasno 2010 rona).

HaunMeHnoBaHue nmpoaykra Kazann Jlnnenk YeasaOnMHcK
[TimennynbIii X116 (0aTOH) 14 11 15
Moszoxko (1 nutp) 23 20 26
Kaprodens (1 xr) 13 13 9
Coip (1 kr) 215 215 240
Msico (roBsimuna) (1 xr) 240 230 230
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[Toxcomreunoe macio (1 auTp) 44 44 58

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAXKETCSI CAMBIM JICHICBBIM CIEAYIONIMKA HA0Op MPOIyKTOB: 1 1 MOJI0-
Ka, 3 Kr roBsinuHbl, 0,6 K ChIpa U 2 J1 TIOJCOTHEYHOro Macja. B OTBET 3amuimTe CTOMMOCTh TaHHOTO Habopa
MPOAYKTOB B 3TOM ropoJie (B pyOsIsx).

Ne 3 (1 6) Ha pucyHKe XXnUpHbIMHK 4,0

TOYKaMW MOKa3aHo CyTOYHOEe 23 \ il

KO/IM4eCTBO 0CafKoB, BbiNadaBwnx B . [} [

Tomcke c 8 mo 24 axBapsa 2005 roga. 7, || IV

Mo ropn3oHTanu yKasblBaloTCS YUCNa 5 il |

Mecsiua, rno BepTukanm — 10 1/ \

KOJIM4eCTBO O0CaZlKOB, BbIMaBLUNX B 0,5 \?/ V

COOTBETCTBYIOLUMW N€HD, B 00 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

MunaMMeTpax. [ns HarnsgHoCTy
XKUPHbIE TOYKN Ha PUCYHKe
coepuHeHbl MnHnen. OnpenenvuTe No
PUCYHKY, KakKoro 4ymcna B Tomcke
BbIMaJsio POBHO 3 MUJIIMMETPA
0Ca/lKOB.

Ne 4 (16) Haitnute xopens ypasuenns V20— 4x =10

Ne 5 (16) Haiinute kopens ypaBHenus 5'' =25
Ne 6 (16)

YroObl mepeBecTH 3HaueHue TemrepaTypsl no mkaine Llenscus B mkany dapeHreiita, moiab3ylOTCS
dopmynoit F = 1,8C + 32, rne C — rpagycsl Lenscusi, F— rpaaycsl ®@apenreiita. Kakas Temneparypa no
mkaiie Gapenreiita coorBeTcTByeT —10° no mkane Llenscua?

Ne 7 (16) B copeBHOBaHMSIX 1O TOJIKAHUIO s/Ipa y4acTBYIOT 4 criopTcMeHa u3 BenukoObpurtanuu, 7 u3
®pannyu, 9 u3 I'epmannn u 5 u3 Utanun. [opsgok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, ONPEIEISIETCS
xpebueM. Haliure BEposITHOCTb TOTO, YTO CIIOPTCMEH, KOTOPBIH BBICTYNAET MOCIEIHUM, OKaXKETCS U3
I'epmannn.

log 6,25+1og . 4
Ne 8 (10) Halinute 3HaueHUE BbIpaKEHUA
Ne 9 (10) Haiigure 3Hauenue Boipaxkenus 73-10—3,2-10%
Hcnoan3ys rpaduk pynkunu y=f(x) (cM. puc. H1xKe), onpeneTuTe U 3alUIIATE OTBET:

Ne 10 (16) ObGnacte onpeneneHust PyHKIHMH;

Ne 11 (16) O6nacTe 3HaUeHUH QYHKINU;

Ne 12 (16) [TpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIIMH;
h#
8
3

y=$(=)

=3

-4

‘3‘*‘3‘&"/23;;‘7
4

Ne 13 (16) YcranoBure cCOOTBETCTBHE MEXIY BEIMYMHAMM M UX BO3MOKHBIMM 3HAYEHHSAMHE: K KaKIOMY JIEMEHTY
MIEPBOro CTOJIOIA MTOA0EPUTE COOTBETCTBYIOIIHUIA SJIEMEHT M3 BTOPOTO CTOJIOIA.
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BEJIMYMHBI BO3MOXHBIE 3HAYEHU A

A) BBICOTa TOPEI DBEpecT 1) 3530 xm
b) nnmuaa pexn Bonrn 2) 120 cm
B) mmpuna oxna 3) 20 mm
I') nmametp MOHETHI 4) 8848 m

B Tabmune mox kaxmoit OykBOH yKa)KUTe COOTBETCTBYIOIIUN HOMED.

A b B r

Ne 14 (16) Ha knetyaTon bymare c paaMmepom
KNeTKn 1X1 n3obpakeHa Tpaneuns. Hangurte eé [
niowanb. II pd

Ne 15 (16) Haiigure 060b€M MHOTOrpaHHHUKA, BEPLIMHAMU A, B,
KoTOporo sBIsIIOTCS Touku A, B, C, C| mpaBuibHOM :
tpeyroasHoil npusmsel ABCA B,C,, mnomanb ocHOBaHUsA E
KOTOpOii paBHa 21, a 6okoBoe pedbpo paBHO 9. c

No 16 (16) Ha pucynke nzobpaxén rpaduk Gynkmuu y=f(x). Ha ocu abcuiuce oTMedeHbI I€BSITh
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 X0 . B CKOIBKUX U3 3TUX TOUEK Mpou3BoaHAast pyHKIMHU f(X) momoxxutenpHa?

Yk
ol :'c2 XKl Ay :'cs Xg JI:F,.I‘J iaxgi
L Bk
' ay L
':___“ :// H : !/
R EEECIMEY
7 N

x—15

y
Ne 17 (16) Haiinute obnacth onpeeseHus QyHKITHH: x+10

X0351MH JOTOBOPHUJICS C pa00YMMH, YTO OHU BBIKOIIAIOT €MY KOJIOZICI Ha CICAYIOIINX YCIOBUSX:
Ne 18 (10)
3a MepBbIi MeTp OH 3aruiatuT uM 3600 pyOneid, a 3a Kakapld cienyronmi Mmetp Oyaer miatuth Ha 1500
pyOneii 6onblie, yeM 3a npeabnynuil. CKonbKo pyOuieii X031uH T0JDKeH OyIeT 3ariaTuTh pabounm, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOuHOH 8 MeTpoB?

Hononnumensnas wacmeo
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HpI/I BBIIIOJIHEHUM 3aJaHUMN 19-22 3anummuTre HOMCp 3alaHud, X0 PCIICHUA U l'[OJ'Iy‘-ICHHBIfI OTBECT

Ne 19 (36) MarepuasnbHas TOYKa IBUKETCS IPAMOJIMHENHO 110 3aKoHy X(t)=t>-11t+23 (rme X — paccros-
HHUE OT TOYKH OTCUEeTa B METpax, t — BpeMsl B CEKyHIaX, U3MEPEHHOE C Hauaja JBWxkeHHs ). B kakoit Mo-
MEHT BPEMEHH (B CEKyHJIaX) ee CKOpOCTh Obli1a paBHa 9 m/c?

_ 3 2
Ne 20 (36) Haiigure Touky Makcumyma GyHKImH > — 3x7—9x" +8

Ne 21 (36) Haiigure naumenbinee 3Hauenue Gpyaxuun f(x)=18x*- x*+19 na orpeske [~7;10]

Ne 22 (36) OcHoBaHue NPSIMOYTOJILHOTO Mapaienenuneaa — kpaapar. Haiiaure o0béM napasuienenumnena,
€CJIU €T0 BbICOTA PaBHA 25 cM, a JUaroHaJlb napajuiesienunena oopa3yeT ¢ INIOCKOCTbI0 OCHOBAHUS YToJl
45°.

Bapuanr 21
Oobazamenvuan wacmeo
IIpu BeIno/THeHuH 3a1aHuil 1-18 3anuuTe HOMep 3a1aHUs, X0/ PeLICHUS U TOJYYeHHBIN OTBeT
Ne 1 (16) ITokazanus cuérumka snekTposHepruu 1 HosOps coctaBisml2 423 kBty, a 1 nexabps — 12
801 kBT 4. CKoibKO HYXHO 3aIlJIaTUTh 3@ AJIEKTPOIHEPTHUIO 3a HOSIOPB, eciu 1 kBT 4 anekTposHepruu
crout | py06. 29 kom.? OTBer naiiTe B pyosIsx.

No 2(16) B tabnuie yka3aHbl cpeHHE IICHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC MIPOJYKTHI MUTAHHS B TPEX

roposiax Poccun (1o manasiM Ha Havgasio 2010 roga).

HanmenoBanue npoaykra Bbapnaya |Kpacnosipck Camapa
[MimennynbIit x51€6 (6aTOH) 14 15 12
Moroxko (1 nutp) 26 24 29
Kaprodens (1 xr) 13 13 11
Crip (1 kr) 260 260 250
Msico (roBaauna) (1 kr) 240 250 230
[Tonconmreunoe macio (1 autp) 50 49 50

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKKETCS CaMbIM JICTIIEBBIM CJICAYIOINN HA0OP MPOIYKTOB: 3 JT MOJIO-
Ka, 4,5 xr kaprodens, 2 Oarona xyieba U 1 7 MOACOTHEYHOTO Maciia. B OTBET 3amUIIUTE CTOMMOCTh JTAaHHOTO

Habopa MPOIYKTOB B 3TOM TopoJie (B pyossax).

Ne 3 (16) Ha anarpamme nokasaHa
cpefHeMecs4YHaa TeMnepaTypa
Bo34yXxa B HuxHeM HoBropoae 3a
Ka)xabi mecsy 1994 ropa. Mo
FOPU30OHTaNN YKa3blBAOTCHA MeCsLbl,
Nno BepTUKann — TeMnepaTypa B
rpagycax Uenbcusa. Onpepenute no
npMBeAEHHON AMarpaMmme
HanbonbLyo cpegHeEMECSAYHYIO
TemnepaTypy B NepPBON MNOJIOBUNHE
1994 ropa. OTBeT ganTe B rpagycax
Llenscus.

[ hep]

MAp[ arp MaH HIOH HION aPT CeH OKT M

[[§
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Ne 4 (16) Haiinute xopenn ypasrenns V192X =7,

Ne 5 (16) Haitaute kopenb ypapHerus 2° *=4*
Ne6 (16)

[Tnomranas M060T0 BRITYKIIOTO YETHIPEXYTOJIbHUKA MOYKHO BBEIYUCIIATE TI0 opMyJIe
1 .
—dd,sma
S=2 , tie 41, d2 — juHBI ero aMaroHaneil, a (¢ yroj MeXay HUMH. BBIYUCIHTE MIOMah
TpeyroibHuka, ecan d;=12 cm, d> =10cm, a sina =0,35

Ne 7 (10) B copeBHOBaHMSAX MO TOJIKAHUIO SAPA YYACTBYIOT § CLIOPTCMEHOB U3 [ perun,
6 u3 bonrapun, 3 u3 Pymbinuu u 8 uz Benrpuu. [Iopsgok, B KOTOpOM BBICTYIIAIOT CIIOPTCMEHBI,
onpenensieTcs xpedueM. Haliure BEpoSITHOCTh TOTO, UTO CIIOPTCMEH, KOTOPBIN BBICTYIAET MOCIIETHUM,
okaxxercs u3 ['peruu.

log,245-log, 5
Ne 8 (10) Haiinute 3HaueHne BbIpaKEHUS

Ne 9 (16) Haiigure 3Hauenue Boipaxkenus 98-10—5,2-10%
Hcnonb3yst rpaguk pynkuum y=f(x) (cM. puc. HH:Ke), onpeeMTe U 3alIMIIUTE OTBET:

Ne 10 (16) OGnactsb omnpeneneHus QyHKIUY;
Ne 11 (16) Obnactp 3HaueHU HYHKIUY,
Ne 12 (106) [IpomexyTku Bo3pacTaHus U yObIBaHUS (PYHKIIUU;

.
b ¥ F(x)

- A

A

T T
o

4 \& 771

e

Ne 13 (10) YcraHoBuTe COOTBETCTBUE MEKIY BEIMYMHAMU U UX BO3MOXKHBIMH 3HAYCHHUSAMH: K KKIOMY DIICMEHTY
MEPBOT0 CTONOIA OAOEPHUTE COOTBETCTBYIOIIHI 3JIEMEHT U3 BTOPOTO CTOJIOIIA.

BEJIMYNHBI BO3MOXHBIE 3HAYEHUW S
A) macca (yTO0IBHOTO Ms4a 1) 18 kr
b) macca noxneBoil karm 2)2,8T
B) macca B3pocnoro 6eremora 3) 20 mr
I') Mmacca cTupabHON MAITHHBI 4)750T

B tabmure moy kaxmoit OyKBO# yKa)KUTe COOTBETCTBYIOIIHA HOMED.

A b B r
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Nec 14 (16). Ha knetyaTon bymare c pasMmepom
KneTkn 1x1 niobpaxxeHa Tpaneumsa. Hangute eé

niaoLwanb.
Ne 15 (16) Haiigure 060b€M MHOTOrpaHHHUKA, BEPLIMHAMU A, € B,
KOTOpOoro sBIsIIOTCS Touku A, B, C, C, mpaBuibHOM :

(V) ]
TpeyronbHou npusmbel ABCA B C,, miiomanbs ocHOBaHUS '
KOTOpO#i paBHa 17, a 6GokoBoe pedpo paBHO 6. C

- - * A
A B

Ne 16 (16) Ha pucynke nzobpaxén rpadux Gpynkun y=f(x). Ha ocu abcuucc oTMedeHbl BOCEMb
TOYEK: X1, X2, X3, X4, X5, X6,X7, Xg . B CKOJIbKMX M3 3THX TOUYEK MPpou3BoAHAs GyHKIMHU f(X) momokuTenpHa?

Y ok
N
1 1 \ =
J-/ : N ¥ f(x){'\
AT N AN
R AR
X Py | x4 xhﬂxs Xg /x? Xg| X
i 1%
N
x+2
y=1g
No 17 (16) Haiinure obmacts onpeencHust QyHKIIAN: x—11

X03sIMH JOTOBOPHJIICS C paOOYMMH, YTO OHU BBIKOMAIOT €My KOJIOJIEI] Ha CIEAYIOIIUX YCIOBUAX:
Ne 18 (10)
3a TIepBbIi MeTp OH 3aruaTuT UM 4200 pyOueit, a 3a Kaxaplid crneayromuil MmeTp Oynet iatuth Ha 1800
pyOseit Gosbire, 4em 3a mpenbaynuid. CKOIBKO pyOJiel X03MH JT0OJDKEH OYZIET 3alyIaTUTh pab0oduM, €CIu
OHH BBIKOTAIOT KOOI TITyOHHOH 6 MEeTpOoB?

Hononnumenvnan uacmo
[Tpu BeImoMHEHNY 3aAaHuid 19-22 3anummre HOMEp 3a/1aHus, X0/ PEIICHHsI U MOTy4YEeHHBIH OTBET
Ne 19 (36) MarepuanbHas TOUKa JBHXKETCS MIPAMOIMHENHO M0 3aKoHy X(t)=t>-13t- 5 (rae X — paccTosHue
OT TOYKH OTCYETa B METPax, t — BpeMs B CEKYHJIaX, M3MEPEHHOE C Hayuaja JABWXKEeHHs). B kakoit MOMEHT

BpEMEHHU (B CEKYHJIaX) €e CKOPOCTh Obljia paBHa 5 M/c?

_ 2 3
Ne 20 (36) Haiigure Touxy Mmakcumyma GyHKIuu > ~ 7:5x" +5x7 =12

Ne 21 (36) Haiigure naubonsinee 3HaueHue GyHkiuu f(x)= - x*+75x—7 Ha orpeske [—5;5]
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Ne 22 (36) OcHoBaHm€ MPSMOYTOIBLHOTO Mapajiienenunena — keaapar. Haiinure 006M napaienenumnesa,

€CJI1 €T0 BbICOTA paBHA 26 CM, a UaroHajib rnapauiCjicnuIicia 06pa3yeT C INIOCKOCTBIO OCHOBAHUA YTOJI
45°,

Bapuanr 22

Ooazamenvuas uacmeo
IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUs, X0/ PelICHUSI M TOJY4YeHHbI OTBeT
Ne 1 (10) [Tokazanus cuéturka 37eKTpodHEepruu 1 HOsOps coctaBmsin 69 638 kBt 4, a 1 nekadps — 70
801 kB1'4. CkoIbKO HY)KHO 3aIUTaTUTh 32 3JIEKTPOIHEPTHUIO 32 HOAOPH, eciii 1 KBT 4 anekTposHepruu
ctouT 2 py0. 05 xon.? OTBeT Aaiite B pyossx

Ne 2(16) B Tabimnie ykazanbel cpenHue 1eHbI (B pyOisiX) Ha HEKOTOPhIE OCHOBHBIC MTPOYKTHI MIUTAHUS B TPEX
ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HaumeHoBaHue mpoaykTa XabapoBck |BaaaumBocTok | Yecypuiick
[TmennynbIii x1e6 (6aToH) 15 13 15
Moroxko (1 nutp) 26 25 26
Kaprodens (1 kr) 15 18 11
Crip (1 kr) 215 215 240
Msico (rosimuna) (1 ) 240 230 250
[Toncomneunoe macio (1 autp) 47 46 50

Onpenenure, B KAKOM M3 3THUX TOPOJIOB OKAKETCS CaMbIM JCIICBBIM CIEIYIONUHA HA00p MPOIYKTOB: 3 J1 MOJIO-
Ka, 2 KT ToBsinuHBL, | 11 moacomHednoro mMacia u 0,4 Kr ceipa. B oTBeT 3amummTe CTOMMOCThH TaHHOTO Habopa
MPOAYKTOB B 3TOM TOpoJie (B pyOJIsx).

Ne 3 (16) Ha pucyHke XXUpHbIMU
TOYKaMW rNnokasaHa ueHa HedTn Ha
MOMEHT 3aKpbITUSa BupxeBbix
ToproB BO BCe paboyme gHu c 4 no
19 anpensa 2002 roga. Mo
rOPM30HTa N YKa3bIBAlOTCA 4YMcna
Mecsua, No BepTUKanm — ueHa
bappens HedTn B gonnapax CLUA.
IOna HarnagHOCTU XUPHbIE TOYKN
Ha PUCYHKe CoeMHEHbl JIMHNEN.
OnpepenuTe Mo pUCYHKY
HaWMEHbLLYIO LeHy HedTn Ha
MOMEHT 3aKpblTUSA TOProB B
yKa3aHHbIN nepunog (B gosnapax
CLUA 3a bappenb).

Ne 4 (16) Halinute kopeHnb ypaBHeHust v Sx—16=8

Ne 5 (16) Haiigure kopens ypasaenus 10™'2=100*
Ne 6 (16)
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a’+b>-c’
cosy=——
TeopeMy KOCMHYCOB MOXHO 3alllicaThb B BHJE 2ab rne a, b u ¢ — CTOpOHBI
TPEYrojibHUKA, a Y — Yrojl MEeXIy cTopoHaMu a u b. Ilonb3ysich 310 hopMynol, HallAUTE BETUUUHY COS
y,ectma=38,b=10uc=14.
Ne 7 (16) B yemnuonare 1o rumHacTHKe ydacTByrOT 60 crioprcmeHok: 17 u3 Benrpuu, 16 us Pympinun,
octanbHble U3 bonrapuu. [lopsiiok, B KOTOpOM BBICTYNAatOT TMMHACTKH, onpeensercs xkpeduem. Haiinure
BEPOATHOCTH TOTO, YTO CIIOPTCMEHKA, BBICTYIAIOLIAsl IEPBOM, OKaXkeTcsl u3 bonrapuu.

log, 44 -log, 2,75
Ne 8 (10) Halinute 3HaueHUE BbIpaKeHUS

Ne 9 (16) Haiigure 3Hauenue Boipaxkenus 25-10—5,2-10%
Hcnoan3ys rpaduk pynkunu y=f(x) (cM. puc. HuxKe), onpeneTuTe U 3alUIIATE OTBET:

Ne 10 (16) Ob6nacte onpeneneHust PyHKIMH;

Ne 11 (16) O6nacTs 3HaUeHUM QYHKINU;

Ne 12 (16) I[IpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIIMH;
It
y<9(z)

sl ol o | o

Ne 13 (10) YcranoBuTe COOTBETCTBHE MEXKIY BEIMYMHAMH M UX BO3MOXKHBIMU 3HAYCHUSIMHU: K KOKIOMY JJIEMEHTY
MIEPBOTO CTOJIONA TOAOEPUTE COOTBETCTBYIONTHH 3JIEMEHT M3 BTOPOTO CTOJIOIIA.

BEJIMYMHBI BO3MOXHBIE 3HAYEHHW A
A) Macca CcreNoro Tperkoro opexa )8t
b) macca rpy30Boi#i MamuHbI 2)10T
B) macca cobaku 3) 20 mr
I') Mmacca mokaeBoM Karuim 4) 12 kr

B Tabmure mox kaxmoit OyKBOH yKa)KUTe COOTBETCTBYIOIIUN HOMEP.

A b B r

Ne 14 (16) Ha knetyaTon bymare c paamepom
knetkn 1x1 nsobpakeHa Tpaneuuns. Hangmure eé P
naowamb.
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Ne 15 (16) Haiiagure 00b€M MHOTOTpaHHUKA, BEPIIMHAMU A, B,
KoToporo sBisitoTcst Touku A, B, C, C; npaBuibHON :
TpeyroasHoil mpusmel ABCA B,C,, mnomanb ocHOBaHUsA E
KOTOpOii paBHa 12, a 6okoBoe pedbpo paBHO 8. :

Ne 16 (16) Ha pucynke nzobpaxén rpaduk pynknun y=f(x). Ha ocu abcpce oTMeueHbI ACBATh
TOYEK: X1, X2, X3, X4, X5, X6,X7, X3 X9 . B CKOJBKHX M3 3TUX TOYEK Mpou3BoaHast GpyHkuuu f(X) otpunareiapHa?

\ )=

\ I N '

—

Xy XXy 354/ 0 sta\ xq| Jleersx
T :
NEHE X[/
N
N ! /
x+5
y=1I
Ne 17 (16) Haitnure obmacts onpenencHust GyHKIIAN: 9—x

X0351H 10TOBOPUIICS C paOOUYMMHU, YTO OHH BBIKOIAIOT €My KOJIO/IEI] Ha CIICAYIOIIUX YCIOBHSIX:
Ne 18 (10)
3a TIepBbIid MeTp OH 3aruaTutT UM 3300 pyOuieit, a 3a Kaxapli crneayromuii Metp Oynet ratutb Ha 1200
pyOueii 6osbiire, yem 3a mpenbaynuid. CKOMbKO pyOJiel X03MH JI0JDKEH OYZIET 3aIlIaTUTh pab0oduM, €CIu
OHHM BBIKOIAIOT KOJIOZIEIl ITyOuHOM 8 MeTpoB?

ﬂononuumeﬂbua}l yacmo
ITpu BeInONMTHEHUM 3aaHui 19-22 3anuiunTe HOMEp 3aaHus, X0 PELIEHHs] U MTOJTyUYEHHBIH OTBET

Ne 19 (36) MarepuanbHas TOUKA JABHXKETCS TPIMOIMHENHO 110 3aKoHY X(t)=t-5t-12 (rme x — paccrosi-
HHUE OT TOYKH OTCYETa B METPax, t — BPeMs B CEKYHAX, U3MEPEHHOE ¢ Hayaja ABMKeHHs). B kakoil Mo-
MEHT BPEMEHH (B CEKyHJIaX) ee CKOPOCTh Obl1a paBHa 7 m/c?

Ne 20 (36) Haiinure Touky Munumyma Gyakmud >~ 6x7 —2x" +4

Ne 21 (36) Haiinure Hanbonbinee 3uaueHne Gyakuuu f(x)=x>-12x+5 na orpeske [—3; 0]

Ne 22 (36) OcHoBaHue NPSIMOYTOJILHOTO Mapaienenuneaa — kpaapar. Haiiaure o0béM napauienenumnena,
€CJIM eT0 BHICOTA paBHA 4 CM, a JUaroHalb Mapajuiesienuena 00pasyer ¢ II0CKOCThI0 OCHOBaHHs yroi 45°.

Bapuanr 23

Ooazamenvuas uacmeo
IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a/1aHUs, X0/ PelICHUSI U TOJY4YeHHbI OTBeT
Ne 1 (10) [Tokazanus cuétunka sexkTpodHepruu 1 HosiOps coctaisuin 73 233 kBt4, a 1 nexabps — 74
100 kBT*4. CKOJIBKO HY)KHO 3aIlJIaTHTh 3a DJIEKTPOIHEPTHIO 32 HOSIOpB, eciu 1 kBT 4 anekTposneprun
ctout 2 py0. 10 xon.? OTBeT Aaiite B pyossix

Ne 2(16) B Tabimmnie yka3anbsl cpenHue IEHbI (B py0isX) Ha HEKOTOPhIE OCHOBHBIC MTPOIYKTHI MIUTAHUS B TPEX
ropoaax Poccuu (mo nansbiM Ha Havaso 2010 roxa).

HanmeHnoBanue npoayKra OpenOypr Psazanb Ilen3a

[Tmenununslii xs1€6 (6aTOH) 14 15 12
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Monoxko (1 nutp) 26 24 29
Kaprodens (1 kxr) 13 13 11
Chip (1 xr) 260 260 250
Msico (roBsauna) (1 kr) 240 250 230
[Tonaconneunoe macno (1 autp) 50 49 50

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMbIM JICIIIEBBIM CIICAYIONINI HA0Op MPOIYKTOB: 4 KT TOBSI-
bl 4,5 kT kaprodens, 2 6aTtoHa xjeba u 1 J1 MoJICOTHEYHOTo Maciia. B OTBET 3anuImTe CTOMMOCTh JTAHHOTO
HaboOpa MPOIYKTOB B 3TOM ropojie (B pyoIisx).

Ne 3 (16) Ha anarpamme 24 7

rnokasaHa cpefHeMecs4Has 20

TeMrnepaTypa BO34yXa B 16 ] -
CuMdeponone 3a Kaxkabli bl— — [ i —
Mecsy 1988 ropa. lNo ! H H

rOpM30HTaNIN YKa3bIBAlOTCA 8 ] ] | _
MecCsLbl, MO BEPTUKANN — A i i i
TeMnepatypa B rpaflycax 0 _Iﬂl_ﬁ MAp anp MaH HIOH HI ABT CEH OKT HOA JeK
Lenbcna. Onpenennte no 4

npuBegéHHON AnarpaMmme

HAaNMEHbLUYIO

cpefoHeMecCA4YHYIo

TemnepaTypy. OTBeT gante B
rpagycax Llenbcus.

Ne 4 (16) Haiinute xopens ypasaennst VOX =20 =4
Ne 5 (16) Haiinute kopeHb ypaBHenus 5° =25

d*sin
S=——
Ne6 (10) ILmomanp mpsSMOYToJIbHUKA BBIYUCISETCS 1O (opmyIie 2 rne d — JAuaroHalb, o —
. 3
sin o =—
yroi Mexxay nuaronansami. [lons3ysice ator hopmynoi, Hariaute S, ecnud =16 u 5,

Ne 7 (10) B yemnmonare 1o rumHacTike y4acTByroT S0 cnoprcMeHok: 23 u3 Kuras, 19 uz Monronun,
octanbHble U3 SAnonuu. ITopsiok, B KOTOPOM BBICTYHAIOT TUMHACTKH, onpeaensercs xxpeduem. Haiinure
BEPOSITHOCTH TOT'O, YTO CLIOPTCMEHKA, BBICTYNAIOLIAs [IEPBO, OKaKkeTcs U3 SnoHuu.

log,;2+log,; 0,5
Ne 8 (10) Haiiaute 3HaueHne BbIpAKCHUS

Ne 9 (16) Haiinute 3Hauenue Beipaxkenuss 77-10+6,2-102,
HUcnoab3ys rpapuk pynknun y=f(x) (cM. puc. HuKe), onpeaeuTe U 3aNUIIATE OTBET:

Ne 10 (16) Ob6nacte onpeneneHust PyHKIMH;
Ne 11 (16) Ob6nactb 3HaueHUH PyHKIUY;
Ne 12 (16) I[IpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIMH;
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Ne 13 (10) YcranoBuTe COOTBETCTBHE MEKAY BEIHUMHAMH M MX BO3MOKHBIMH 3HAYCHUSMH: K KKIOMY 3JIEMEHTY

IepBOro CTOJ'I6I_I3. HO,[[6epI/IT6 COOTBGTCTBYIOH_II/Iﬁ 3JIECMCHT U3 BTOPOT'O CTOJ'I6I_Ia.

BEJIMYMHBI BO3MOXHbBIE 3HAYEHU A
A) BBICOTa BaroHa 1) 112 cm
B) poct natunerHero pebénka 2)79,3 M
B) BricoTa Tpounkoii 6amran Kpemis 3)370 cm
I') nmuaa MockBa-pexu 4) 503 xkm

3anmumuTe B OTBET HU(PHI, PACTIONOKUB UX B MOPSAKE, COOTBETCTBYIOIIEM OyKBaM:

A b B r

Nec 14 (16) Ha knetyaTon bymare c paaMmepom
KneTkn 1x1 niobpaxeHa Tpaneunsa. Hangute eé \ /

naowagb. \ 7

Ne 15 (16) Haiinnte 00bEM MHOTOTpaHHHKA, BEPIIUHAMU A, B,
KOTOpOro sBIsIIOTCS Touku A, B, C, C, npaBuibHOM ;
TpeyronbHoil mpusMel ABCA B, C,, miomaas oCHOBaHUS E
KOTOpO# paBHa 12, a GokoBoe pedpo paBHO 4. o

Ne 16 (16) Ha pucynke uzobpaxén rpapuk nuddepenuupyemoil pynkimn y=f(x) 1 oTMe4eHbI BOCEMb
TOYEK Ha OCH a0CIUCC: X1, X2, X3, X4, X5, X6,X7, Xs5.
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B ckonpkux U3 3TUX TOYeK Mpou3BoHas pyHKuuu f(x) oTpunarensHa’?

Y &

; BRHEE R v

! : ! ! i Ay e

LTINS/

LT NP7 v=7mN e
e N
. x+9

Ne 17 (16) Haiinute obnacth onpeesieHus GyHKIIH: 2-x

X035IMH JOTOBOPUJICS C pa0OYMMHU, YTO OHU BBIKONAIOT €MY KOJIOJEI] Ha CIEIYIOIINX YCIOBUSAX:
Ne 18 (10)
3a MmepBbIi MeTp OH 3aruiatuT uM 4400 pyOneid, a 3a Kakapld cienyronui Mmetp oyaet miatuth Ha 1800
pyOeii 6onblie, yeM 3a npeapinynuil. CKonbKo pyouieil X031H 10JDKeH OyIeT 3armaTuTh pabouum, eciu
OHHM BBIKOIAIOT KOJIO/ICII ITyOUHON 6 MeTpOB?

Hononnumenvnas yacmo

HpI/I BBIIIOJIHEHUM 3aJaHUMN 19-22 3anummuTre HOMCp 3alaHud, X0 PCIICHUA U HOJ'Iy‘-IeHHHﬁ OTBECT

— G2 _
Ne 19 (36) MarepuaibHas TOUKa ABIDKETCS PSIMOTHHEIHO 110 3aKOHY ™ () =617 —48t+17 (tme x — paccTosiHue
OT TOYKH OTCUETa B METpax, { — BpeMs B CEKyHJaX, U3MEPEHHOE ¢ Havaja ABIKeHus). Haiinure ee ckopocTs (B M/C)
B MOMEHT BpeMeHu ¢ =9 c.

_ 3 2
Ne 20 (306) Haiiaute Touky MuanMyMa GyHKIHA Y 4x° —12x" +4

Ne 21 (36) Haiigure naumenbinee 3Hadenne Gynkuun f(x)=9x* - x* +11 Ha orpeske [—4; 4]

Ne 22 (36) OcHoBaHue NpsIMOYTOJIBLHOTO Mapaluienenurnena — kpaapar. Haiinure o0bEM napaienenumnesa,
€CJIM €ro BBICOTA PAaBHA 5 CM, a IMaroHajb napaulelienuneaa 00pa3yer ¢ IIOCKOCThI0 OCHOBaHUS yroi 45°,

Bapuanr 24

Ooazamenvuas uacmeo
IIpu BoinotHeHnu 3aAannii 1-18 3anumnTe HOMep 3aaHus, X0/ PelIeHUSI U TOJyYeHHBIH OTBeT
Ne 1 (10) B xBapTupe, rie npoxuBaeT JIMUTpHii, yCTaHOBJICH MPUOOP yué€Ta pacxoaa XOIOqHONW BOIBI
(cu€tumk). 1 ceHTAOps CUETUHMK TOKa3bIBaT pacxon 122 ky0. M Bojbl, a 1 okTsiOps — 142 xy0. m. Kakyro
CyMMY JIOJKEH 3aIuiaTuTh [IMUTpHii 32 XONOAHYIO BOY 3a CEHTSOPb, ecliv 1ieHa 1 Ky0. M XOJIOTHOM BOJIbI
cocrasiseT 9 py0. 90 kom.? OtBeT naiite B pyOIsx.
Ne 2(16) B Tabimnie ykazanbel cpenHue 1eHbI (B pyOisiX) Ha HEKOTOPhIE OCHOBHBIC MTPOYKTHI MIUTAHUS B TPEX
roponax Poccuu (o ganneiM Ha Havasno 2010 rona).

HanmeHnoBaHue nNpoayKra JInnmeux CraBponoas |SIpociasib
[TmennynbIit X1€6 (6aTOH) 15 13 15
Momnoxko (1 nutp) 26 25 26
Kaprodens (1 kr) 15 18 11
Chip (1 kr) 215 215 240
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Msico (roBsauna) (1 kr) 240 230 250

[Tonconreunoe macio (1 auTp) 47 46 50

Omnpenenure, B KAKOM M3 3TUX TOPOJIOB OKAXKETCSl CaMbIM JICIICBBIM CIIEAYIOIINN HAOOp MPOIYKTOB: 3,5 Kr ro-
BSIZIMHBIL, | J1 TOICOTHEYHOTo Macia, 5 kr kaptodens u 0,5 Kr cbipa. B oTBEeT 3anuimmTe CTOMMOCTh TaHHOTO Ha-
0opa MPOYKTOB B 3TOM ropo/ie (B pyoIIsx).

Ne 3 (16) Ha pucyHke »XNpHbIMK ﬁgg?
TOYKaMM MOKa3aHa LeHa HUKeNsA Ha | .
MOMEHT 3aKpbITUSA BUpKeBbIX 11400 \\
ToproB BO BCe paboyme gHu c 10 no 11200
26 Hos6ps 2008 roga. Mo o - //
rOPU30OHTaIN YKa3bIBAlOTCHA YMCa 10600 N/
Mecsua, No BepTukanm — ueHa “’j“” A
TOHHbI HMKensA B gonnapax CLUA. igggg e
ONna HAarnaagHOCTU XKUPHbIE TOYKN 9800 i -
10 11 12 13 14 17 18 19 20 21 24 25 26

Ha PUCYHKe CoeaUHEHbl TUHUEN.
OnpepennTe Mo pUCyHKy
HanbOoNbLUYIO LLEHY HUKENS Ha
MOMEHT 3aKpbITUA TOProB B
yKa3aHHbIN nepuoa (B gosnapax
CLLA 3a TOHHY).

Ne 4 (16) Haiinure xopeHb ypaBHeHUS V 4x-15=5
Ne 5 (16) Haiinure kopeHs ypaBHenus 5’ =25

Szbcsina

Ne 6 (106) ILimomanp TpeyroibHIKAa MOKHO BBIYHCIIUTD 11O (hOpMYJIe 2 ,tie b uwc— CTOPOHBI
TPEYroibHUKA, @ O — YTOJI MeXIy 3TUMHU cTopoHamu. [lonb3ysich 3Toi popmynoit, HaiiauTe monans
TpeyroiabHuKa, ecnu sino = 0,5; ¢ =15, b=28.
Ne 7 (16) B uemnuonare nmo rumHacTuke ydacTBytoT 60 cnopremeHok: 27 u3 Snonun, 27 u3 Kuras,
octanbsHble U3 Kopeu. [lopsiaok, B KOTOpOM BBICTYIAIOT THMHACTKH, onpezaensercs xxpedbuem. Haliaure
BEPOATHOCTH TOT'0, YTO CIIOPTCMEHKA, BBICTYIAIONIasl IEPBOM, okaxkeTcs u3 Kopewu.

log, 40 +log 0,2
Ne 8 (10) HaiiauTe 3HaueHHne BbIpAKCHUS
Ne 9 (16) Haiigure 3Hauenue Boipakenus 45:10+1,2-10°.
Hcnonn3yst rpapuk pynkuun y=f(x) (cM. puc. HH:Ke), onpeaeMTe U 3alIMIINTE OTBET:

Ne 10 (16) ObGnacte onpeneneHust PyHKIINHN;
Ne 11 (16) O6nacTs 3HaUCHUH (QYHKINU;

Ne 12 (16) I[IpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIIHH;
i,

SRR

=3

Ne 13 (10)
YcraHOBUTE COOTBETCTBHE MEXKTY BEIMYMHAMHU U MX BO3MOKHBIMU 3HAYEHUSAMHU: K KQXKJIOMY AJIEMEHTY TIEpPBOTO
cTos011a ToAOepUTE COOTBETCTBYIOIIHA IIEMEHT U3 BTOPOTO CTOJIOIIA.
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BEJIMYMHBI BO3MOHBIE 3HAYEHM A

A) BBICOTa TOPEI DBEpecT 1) 3530 xm
b) nnmuaa pexn Bonrn 2) 120 cm
B) mmpuna oxna 3) 20 mm
I') nuameTp MOHETHI 4) 8848 m

B Tabmune mox kaxmoit OykBOH yKa)KUTe COOTBETCTBYIOIIUN HOMED.

A b B r

Ne 14 (16) Ha knetyaTon bymare c paamepom
kneTkn 1x1 nsobpaxeHa Tpaneumns. Hangnte eé
nnoLwanp. /

Ne 15 (10) Haiigute 00b€M MHOTOIpaHHUKA, BEPIIMHAMU A, B,
KOTOpOro sBIsIIOTCS Touku A, B, C, C, npaBuibHOM

tpeyroasHoil mpu3smbel ABCA B,C,, mmomanbk ocHOBaHUSA
KOTOpO# paBHa 6, a 6okoBoe pebpo paBwo 11. | - -=* .

Ne 16 (16) Ha pucynke nzobpaxén rpaduk quddepenuupyemoit pyakmmnn y=f(X) 1 OTMEUEHBI BOCEMb
TOYEK Ha OCH a0CIIUCC: X1, X2, X3, X4, X5, X6,X7, Xs. .
B ckonbkux u3 3THX TOYeK nmpousBoaHas ¢GyHKIuU f(X) monoxurensHa?

B [ N e
1 1
N A B I I B
LR BN ]
Xy Ofry | x5 x4 X5 X x?\ xg &
N
Y,
x—4
5 y=Ilg
No 17 (16) Haitnure obmacts onpeneneHus GyHKIUU: x+5

X0351MH JOTOBOPHUJICS C pa00OYMMH, YTO OHU BBIKOIIAIOT €MY KOJIOJICI Ha CICAYIONINX YCIOBUSX:
Ne 18 (10)
3a MepBbIi MeTp OH 3aruiatuT uM 2500 pyOieid, a 3a Kakapld cienyronui Mmetp oyaet miatuth Ha 1300
pyOneii 6onblie, yeM 3a npeabnynuil. CKonbKo pyOiieii X031uH T0JDKeH Oy/IeT 3armiaTuTh pabounm, eciu
OHHM BBIKOIAIOT KOJIOZICII ITyOuHOH 9 MeTpoB?

Hononnumenvnas ywacmo

HpI/I BBIIIOJIHEHUM 3aJaHUMN 19-22 3anummure HOMCp 3alaHud, X0 PCIICHUA U HOJ'Iy‘-IeHHHﬁ OTBECT
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Ne 19 (36) MarepuanbHasi TOUKA JIBHKETCS TIPAMOJIMHENHO MO 3aKOHY X(t)=5t*+3t-2 (rme X — paccros-
HHUE OT TOYKH OTCUEeTa B METpax, t — BpeMsl B CEKyHaX, U3MEPEHHOE C Hauaja JBUXKeHHs ). B kakoit Mo-
MEHT BPEMEHHU (B CEKyHJIaX) ee CKOpOCTh Obli1a paBHa 7 m/c?

Ne 20 (36) Haitnure Touxy Makcumyma GyHKIug » ~

—5x* +15x* =2

Ne 21(36) Haiimure nanmenbliee 3Havenue Gpynkuuu f(x)= - x’>+12x*+3 Ha orpeske [—5; 6]

Ne 22 (36) OcHoBaHue NPSMOYTOJILHOTO Mapaienenuneaa — kpajapar. Haiiaure o0béM napasuienenumnena,
€CJIM eT0 BHICOTA PaBHA 3 CM, a JMaroHalb apasuiesenurena oopasyer ¢ II0CKOCThI0 OCHOBaHHs yroi 45°.

Bapuanr 25

Oos3amenvhasn yacmep

IIpu BeImoTHeHUM 3a1aHuil 1-18 3anumuTe HOMep 3a1aHUsA, X0/ PeLICHUSI M TOJY4YeHHbI OTBeT
Ne 1 (10) [Tokazanus cuérumka 31eKTposHepruu 1 Hog0pst coctaBmsuin 25 362kBt 4, a 1 nexaOps — 25
632 kBT u. CKOJIbKO HY)KHO 3aIlJIaTHTh 32 JJIEKTPOIHEPTHUIO 32 HOSIOPB, eciu 1 kBT 4 anekTposHeprun

ctout 2 py0. 05 xon.? OTBeT Haiite B pyossx.

Ne 2(16) B Tabnume ykazaHbl CpefHUE IICHBI (B pyOJIsiX) HAa HEKOTOPHIE OCHOBHBIE MPOIYKTHI IIUTAHHS B TPEX
roponax Poccun (1o manasiM Ha Havdasio 2010 roga).

HaumeHoBaHMe MPOayKTAa Hpkyrck Kpacunosipck HoBocudupck
[TmennyunsIii xned (6aToH) 14 15 12
Momoxko (1 nutp) 26 24 29
Kaprodens (1 xr) 13 13 11

Crip (1 kr) 260 260 250
Msico (roBsimuna) (1 ) 240 250 230
[Tonconneunoe maco (1 autp) 50 49 50

Onpe;[em/ITe, B KaKOM U3 3TUX I'OPOJOB OKaXXCTCA CaMbIM ACIICBLIM CJ'Ie,Z[YIOHII/Iﬁ Ha60p MNPOAYKTOB: 3 1 mono-
Ka, 2 Xr TOBAOWHBI, 1 n MMOJICOJTHEYHOT0 Maciia. B OTBET 3alUIINTE CTOMMOCTh JaHHOI'O Ha60pa MNPpOAYKTOB B

3TOM Tropojie (B pyoJisx).

Ne 3 (16) Ha anarpamme nokasaHa
cpefHeMecs4YHaa TeMnepaTypa
Bo3ayxa B EkaTepuHbypre
(CBepaonioBcKe) 3a KaKabln MecsL,
1973 ropga. Mo ropnsoHTanun

YKa3blBalOTCA MeCsALlbl, MO BEPTUKaJIN |mHe] [en

— TemnepaTypa B rpagycax
Llenbcnda. OnpenennTte no
npnBenEHHOW guarpamme, CKOJIbKO
MecsiLueB cpegHeMecsayHas
TeMnepaTypa He npesbiwasna 6
rpagycos Llenbcus.

‘Mﬂp}j‘[p MaH HIOH HIQM_apT
=

| ==
CeH OKT Mﬂe[(

Ne 4 (10) Haiinure xopenb ypaBHeHust V 8x—20 =10

Ne 5 (16) Haiinute kopenb ypaBHenus 2'0*=4*

Ne6 (16)
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Paguyc BmnucaHHON B MPSIMOYTOJIBHBIM TPEYTrOJbHUK OKPYXHOCTH MOXKHO Halitu mo ¢opmyre

a+b-c
y=—-

2 . rme a u b— Katerhl, a C — TUIOTEHY3a TPEYroibHUKA. 1101b3ysch 3TOil (OpMYIIOit, Hai-
ute r,ecim b =1,5 cm; c=4,8cm u a=6 cm.

Ne 7 (16) B yemnuoHnare 1o ruMHacTHKe ydacTBYIOT 76 crioprcmeHok: 30 u3 Poccun, 27 u3 Ykpaussl,

octanbHble U3 benopyccuu. ITopsiiok, B KOTOPOM BBICTYHAIOT TMMHACTKH, ONPEAEISIETCs )Kpeduem.

Haiigure BepoATHOCTH TOTO, YTO CLIOPTCMEHKA, BBICTYHAIOLIasl IEpBOii, okaxercs u3 benopyccuu.
log50+1log, 0,5

Ne 8 (10) Haiiaute 3HaueHNe BbIpAKSHUS

Ne 9 (16) Haiigure 3Hauenue Beipaxkenus  78-10+1,2-107
Hcnoab3ys rpagpuk pynknun y=f(x) (cM. puc. HUKe), onpeaeuTe U 3aNUIIATE OTBET:

Ne 10 (16) OGnactp onpeneneHus PyHKIIUH;
Ne 11 (16) Ob6nactb 3HaUeHUH PyHKIUY;
Ne 12 (16) IIpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIINH,

AZ

-

Y=F(z)

Ne 13 (10) YcraHoBuTe COOTBETCTBUE MEKITY BEIMYMHAMU U UX BO3MOXKHBIMH 3HAYCHHUSAMH: K KKIOMY DIICMEHTY
MEePBOro CTOJIOMA MOAOEPUTE COOTBETCTBYOLIMI SJIEMEHT U3 BTOPOTO CTOIOIIA.

BEJIMYMHbBI BO3MOXHBIE 3HAYEHU A
A) nuameTp MOHETHI 1) 6400 xm
b) poct xupada 2)324 ™M
B) BrIcOTa DiideneBoii OamHN 3) 20 MM
I') paguyc 3emnu 4H5m

B tabmure mox kaxxmoit OyKBO# yKa)KUTe COOTBETCTBYOIIHMA HOMED.

A b B r

Ne 14 (16) Ha kneTyaTom 6ymare c pa3mepom
KneTkn 1x1 nsobpaxxeHa Tpaneuyns. Hangute eé /
njaoLwanb. V4

"
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Ne 15 (16) Haiiagure 00b€M MHOTOTpaHHUKA, BEPIIMHAMU A, B,
KoToporo sBisitoTcst Touku A, B, C, C; npaBuibHON :
TpeyroasHoil mpusmel ABCA B,C,, mnomanb ocHOBaHUsA E
KOTOpO#i paBHa 8§, a 60KoBO€ pedpo paBHO 9. :

Ne 16 (16) Ha pucynke nzobpaxén rpapuk auddepenuupyemoii pynkimu y=f(X) 1 OTMEUEHBI IIECThH
TOYEK Ha OCH aOCIIHCC: X, X2, X3, X4, X5, X¢. B CKONBKUX U3 3TUX TOYEK ITPOM3BOIHAS
¢bynkuun f(x) monoxurensHa?

L

b S :.c3 x40 Xs e x

1 1 I I 1 1

! . i ! ! i

INEHZEAN y

—— > — ;
! N L
x+3
y=1

Ne 17 (16) Haiinure obmacts onpenencHust GyHKIIAN: 2-x

X035IMH JOTOBOPHJICS C paOOYMMH, YTO OHU BBIKOMAIOT €My KOJIOJIEI] Ha CIEAYIOIIUX YCIOBUAX:
Ne 18 (10)
3a IepBbIii MeTp OH 3aruaTuT UM 2800 pyOuielt, a 3a Kax bl creayromuii MmeTp Oyzet miatuth Ha 1600
pyOseit Gosbiire, 4em 3a mpenbaynuid. CKOMBKO pyOsiel X03MH JIOJDKEH OYZIET 3aIlyIaTUTh paboduM, €CTu
OHH BBIKOMAIOT KOOI TITyOHHON 6 MeTpoB?

ﬂonwmumwwmm yacmo

[Ipu BeIMONHEHNN 3a1anuii 19-22 3anummTe HOMeEp 3aaHus, X0/ PEIICHNS U MOJYyYEHHBIN OTBET

_ 2
Ne 19 (36) MarepuasbHast TOYKa JBHKETCS MPAMOIMHENHHO MO 3aKOHY X(t)=2t" +8+7 (tme x — paccTosiHie OT
TOYKH OTCYETa B METpax,  — BpPeMs B CEKyH/IaX, U3MEPEHHOE ¢ Havaa JABrmxenust). Haiimure ee ckopocTs B (M/C) B
MOMEHT BpeMeHH ¢ = 6 C.

_ 3 2
Ne 20 (36) Haiiaure Touky MuauMyma GyHKIHA > —4x” +3x" =20

Ne 21 (36) Haiinure HanMeHbliee 3Hadenre GyHKkuun y=18x?- x*+19 na orpeske [~7;10]

Ne 22 (36) OcHoBaHme MPSMOYTOJILHOTO Mapaliiesenunena — kBaapar. Haiinure 00bEM napamienenumnesa,

€CJIM ero BbIcoTa paBHa 18 cM, a JuaroHaib mapajuiesienuiena oopasyeT ¢ IIIOCKOCTBI0 OCHOBAHHUS YTOJ
45°,

4.3. ITAKET 5K3AMEHATOPA
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4.3. a. YCJIOBUA

KonuyecTBO BapuaHTOB 3a1aHus ISl IK3aMEHYIOLIErocst — 25 BapUaHTOB

Bpemsi BbinosiHeHnusi 3axanusi — 240 MUHYT.

OO0opynoBaHue: JIMCTHI C BapUaHTAMU dK3aMEHAIIMOHHOUN pabOThl, KpaTKask WHCTPYKIIUS
Uit o0y4aromerocs, CIpPaBOYHBIA MaTepual, JHUCThl CO IITAMIIOM JIJISi BBITIOJHEHUS
paboThI, TUCTHI JJIs1 YEPHOBUKA, PYUKa, JIMHEHWKA, KapaHIalll, KaIbKyJISITOp

O6¥H&IOMI/IMC$I paspemacTCid UCII0JIb30BATh CIIPABOYHBIC MATCPHUAJIbI:
- Ta6J'H/II_[y KBaAPATOB ABYX3HAYHBIX YHUCCII;

- popMyJIbI KOPHEH KBaJPATHOTO YPABHEHHUS;
- TOXKJIECTBA COKPAIIEHHOTO YMHOXXCHUS,

4.3.6. KPUTEPUUM OLIEHKMU:

PexoMeHaanmu no nNpoBeJeHUI0 U OLICHUBAHUIO IK3aMeHa
K nposeznenuo 3K3aMeHa o MaTeMaTHKE JUIs KaXK0ro CTyIeHTa TOTOBUTCS:

- TEKCT C BAPUAHTOM 3K3aMEHAI[MOHHOMN paboThI;

- KpaTKas MHCTPYKLUA Ul CTYIACHTOB;

- IIKaJla IepeBoja 0aIoB B OTMETKH;

- JUCTBl JUIS YUCTOBOrO odopmiieHuss pabOTbl W JiI YEPHOBUKA CO ILITAMIIOM

00pa30BaATEIBHOTO YUPEKACHHUS.

[Ipu sTOoM MeTOa M popMa ONMCaHUA PELICHUs 33]]a4d MOTYT OBbITh IPOU3BOJIBHBIMU. Bee
JIUCTBI MOANUCHIBAIOTCS U MOCTIE 3aBepUIEHUS] pa0OThI CAAIOTCA MPENOIaBATENIO.

Ha sk3aMeH cTyzeHTam pa3pemaercs IPUHOCUTDh KATBKYJISATOPBI.

TekeT dK3aMEeHAIMOHHBIX 3aJaHUN COIIPOBOXKIACTCA KPATKOM MHCTPYKLIUEH U1l CTYIEHTOB,
HIKaJI0W rnepeBojia 0ajuioB B OTMETKH MO MATHOAIIILHOM cHCcTeMe JIJIsl TOJTyUYEeHUSI KaX10M
U3 MOJIOKUTENIBHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCSI OTKPBITBIMHU I HUX B
TEYCHUE BCETO BPEMEHHU dK3aMeHa. Ilepe HauanoM BBIIIOJIHEHUS TMCbMEHHON
HK3aMEHALMOHHON paboThl, CTYAECHTHI JOJKHBI ObITh O3HAKOMIIEHBI C €€ CTPYKTYPOH,
KPUTEPUSIMU OIICHKH 3aJIaHUM, IITIKAJION MepeBoia 0aIOB B OTMETKH.

CryneHTam NOSCHSETCs], YTO OCHOBHBIE TPEOOBAaHUS K BBIITOJIHEHHIO 33JaHUI COCTOAT B
TOM, YTOOBI:

1. N3 NpeacTaB/IeHHOro peweHns bbl1 MOHATEH X0
pacCcy>XaeHUn CTyOeHTa;

2. X044 peweHns bbi1 MaTeMaTUYECKN FPAMOTHbIM;

3. npeacTaB/ieHHbIN OTBET Obl1 MPaBUJIbHbLIM;

4, MeTo4 N hopMa onmMcaHns pelleHns 3agadm MoryT ObiTb

NMPON3BOJIbHbLIMW,

5. BbIMOJIHEHVE Ka>XA0ro U3 3aflaHnui oueHnBaeTcsa B bannax.

3a mpaBUIILHOE BBIIIOTHEHUE J000T0 3a1aHUs U3 00S13aTeILHOI YaCTH CTYACHT MOJy4YaeT
oauH 0ay. [Ipu BeIIOIHEHNWH 3a1aHus] U3 00A3aTEIbHOMN YacTu, IJie HE0OXOAUMO IPUBECTH
KpaTKOE€ pEIIeHHE, 3a HEMOJHOE pelIeHUe 3a/jaHus (BbIYUCIUTEIbHAS OMINOKA, OMICKA)
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MOXKHO BbICTaBUTh 0,5 O6amna. Eciii cTyieHT NPpUBOAUT HEBEPHOE PEIlICHUE, HEBEPHBIM
OTBET WJIM HE MPUBOJUT HUKAKOTO OTBETA OH nosy4aeT O 6auios.

Kpumepuu ouenku 3a0anuii u3 00noJaHUmMeIbHOU Yacmu

Copep>XaHue Kputepusa Bannol
MpuBeneHo BepHoe 060CHOBaHHOE peLleHmne, 3
npuBeaeH NpaBubHbIN OTBET

MprBeoeHO BepHOE peLleHne, HO aonylieHa 2

BblYMCIUTENbHAA ownbkKa nam onncka, npu
3TOM MOXXET ObITb noay4eH HeBeprIIZ OTBET

PelwweHne Ha4yaTo /IOrMYeCcKn BEPHO, HO 1
agonyuleHa ownbka, nmMbo pelwieHne He
NOBeOEeHO 00 KOHUa, Mpu 3TOM OTBET
HEeBEPHbIN N OTCYTCTBYET

HeBepHoe pelueHne, HeBEPHbIN 0
OTBET WM OTCYyTCTBME
peleHuns

Yucio 6amioB, KOTOPOE CTYIEHT MOXET MOJTYYUTh 33 MPABUIbHOE BBIMOIHEHUE TOTO UM
MHOTO 33J[aHusl, IPOCTABIISIETCS B CKOOKaX OKOJIO €ro HoMepa B OJlaHKE HK3aMEHAIMOHHOM
paboTel. banel, moxyyeHHbIE 3a BCE BHINIOJHEHHBIE 3aJaHUs], CYMMUPYIOTCS.

HIkana nepeBoaa 0a/U10B B OTMETKH 110 NATHOANIBHOM CHUCTEME

OueHkKa Yucno 6annos,
HeoOXxoaumMoe ona
NoJIy4eHUs OLL,eHKH

«3» (yDoB/NETBOPUTESILHO) 9-14
15-20
«4» (xopoLuo) (He MmeHee 0OHOrO 3aaHNA N3
ONOMNOJIHNTESIbHON  4acTw)
21-30
«5» (0OTNYHO) (He MmeHee OBYX 3a4aHUN N3

NOMNOJIHUTESIbHON  Y4acCcTwu)

[IIxana nepeBoaa 0aaIoB B OTMETKH pa3MelieHa B UHCTPYKIUU ISl CTYJCHTOB.

[lepen HavyamoM BBITIOJIHEHUST PaOOTHI TPOBOJIUTCSI HHCTPYKTAX CTYJICHTOB, B KOTOPOM J10
CTYJICHTOB JIOBOJISITCS TP€OOBAHMS 110 BBITIOJHEHHIO AK3aMEHAITMOHHON paOOThI.
CryneHTaM NOsICHIETCS, YTO:

— HaYMHATh pabOTy BCEM CJIEAYET C BBIMOJHEHUS 3aJaHN 005S3aTeIbHON YacTH;

— I TIOJTIyYCeHHUS JTF000N M3 TIOJIOKHUTENBHBIX OIEHOK 3, 4 WJIM 5 CHayana Haao
MIPAaBHJIBHO BBHITIOJIHUTH OIPEIASICHHOS YHCIIO 3aJaHui 005S3aTeIbHONM YacTH (3TO YHCIIO
OTIPEJICNISIFOT 10 TAOJIUIE KPUTEPHUEB OLICHKH);

— MpU ITOM JJISI TOJYYEHHUS YIOBICTBOPUTEIHHON OIEHKHM HE 00s3aTEIbHO
BBITIOJIHATE BCE 3aJaHUs 00s13aTeJIbHON YacTH,

— MPaBUJILHOE BBHITIOJIHEHUE OMpPEJIEICHHON YacT 3aaHuil 00s3aTeIbHOM YacTu, BO-
MEPBbBIX, TAPAHTUPYET MOTYyUYEeHHUE «3», a BO-BTOPBIX JAE€T OCHOBY JIJISl TIOBBIIICHUS! OLICHKU
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70 «4» Wi «S5» TPH MPABUILHOM BBIMOTHCHUH HECKOJIBKHMX 3aJaHUMN JOMOJHUTEIHLHON
YJacTH.

[Ipy BBITONIHEHWM 3aJlaHUK JIOMOJIHUTEIBHOM YacTH CTYJACHTaM CJCAyeT TaKKe
MPOCIICIUTh TI0 TaOJIMIE KPUTEPUEB OICHKH, CKOJIBKO 3aJIaHHH JOCTATOYHO IIPABUIBHO
BBITIOJIHUTh, YTOOBI TTOYYUTh OLICHKY «4» min «5». CTylIeHTaM MpeaoCTaBIsIeTCsl MPaBo
BBIOpaTh, B TMEPBYIO oOuepeab, T€ 3aJaHusl, IPH BBIIOJHECHUHW KOTOPBIX OH OyzeT
qyBCTBOBAaTh ce0s1 00JIee YBEpECHHBIM.
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4.3.8. OKBAMEHAIIMOHHA A BEJJOMOCTb:
IK3aMeHANMOHHAS BEIOMOCTD 110 MAaTEMATHKE

rpynmna

No
n/n

®.1.0.

Bapuant
3a1aHus

Pe3ynbTathl BeIIONHEHUS 3a4aHus (B Oaiiax)

Cymma
OaL10B

OueHka
3a
J3K3aMEH

HTtorc
as
OIICHK

O —

\S)

— N

[\O O]
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25

JlaTa npoBeJeHus YIK3aMeHa:
IIpenonasareins:

(

J/laTa BHeCeHHsI OLIEHOK
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