Tpenuposounasi padbora Nel mo MATEMA THUKE
11 knace
30 cenraopa 2020 roma
Bapuantr MA2010111
(MpoWITBHEII YPOBEHB)

Boemosnena: @O KJIacc

HUHCTPYKIHS MO BBHINOJIHE HHIO PAd0THI

Ha BbmonHenue paboTel 1o MaremMaTHMke OTBOAMICH 3 yaca 55 MUHYT
(235 munyT). PaboTa cocTOWT U3 IBYX YacTei, BKIHOUAOMX B cebs 19 3amanmii.

Yacts | cozepxur 8 3agaHuii 0a30BOTO YPOBHS CJIOKHOCTH C KPATKUM
orBetToM. Yacts 2 conepkur 4 3aJaHUA TOBBLIILIEHHOTO YPOBHS CJIOKHOCTH
C KpaTKUM OTBETOM H 7 3a/laHHi MOBBIIIEHHOTO W BRICOKOTO YPOBHEH CIIOMHOCTH
C pa3BEPHYTHLIM OTBETOM.

Omersl k 3amanusm |-12 3amuceBaloTcs B BWIE LEJOr0 YHCTA WIH
KOHEYHOM JIeC ATUYHOI ApOOH.

[lpu BBIMosHeHUH 3aganHuil 13—-19 1pebyercs 3amucaTe MOJHOE pelleHHe Ha
OT/ICTLHOM JIHCTE OyMarm.

[lpy BBINOTHEHHH 3aJaHHII MOXKHO TOJIB30BAaThCA HEPHOBHKOM. 3aIlMCH
B YEPHOBUKE HE YUUTBHIBAIOTCA MPH OLIEHMBAHMHU PabOTHI.

bannel, nonydeHHele BamMu 3a BBITOJIHEHHBIE 3a/1aHUS, CYMMHPYHOTC 5.

INocTapaiirech BBIMOJHUTE Kak MOKHO Oojblne 3aJaHdii W HaOpaTh
HauboJIbIIee KOJTHYECTBO DAIIOB.

Kenaem ycnexa!

CnpaBouHbie MaTe pHAJIBI

. 2 2
sin“a+cos a=1
sin2a =2sina-cosa
cos 2a.=cos o —sin”a
sin(o+pB)=sina-cosP +cosa-sinp
cos(a+p)=cosa-cosp—sina-sinf

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM



M aremaruka. 11 knace. Bapnant MA2010111 2

Yacrs 1
Omeemom K Kaxcoomy us 3aoanuit 1-12 aensemca yenoe yucio uiu KOHeUHasn
oecAamuyuHan Opods, Januwiume omeemsl K 3a0AHUAM 6 NOJle Omeemd 6 m excme
padomel.

1 IlapukoBas pyuka crour 20 pybneil. Kakoe naubosbliee KOJIHYECTBO TAKHX
pyuek MoHO Oyaer kynuts Ha 300 pybieit nociie noBbIIeHns LeHs! Ha 25 %7

Omser:

2 Ha muarpamMme mokaszaHa cpeHEMeCsdHas TeMIlepatypa Bo3ayxa B Cumdeponore
3a Kawablii mecsay 1988 roga. Ilo ropu3oHTanMm yka3sbIBalOTCs MeECSHLbL, 10
BEPTHKAIN — TeMIepatypa B rpaaycax Ileascusa. Onpenenure mo jguarpamme
HAMMEHBIIYIO CpeaHeMecAauHyr Temnepatypy B 1988 romy. Otser maiite

B rpaaycax llenscus.
24

20|
16

3 Ha kieryartoii 6ymare ¢ pazmepoM Kietkn X1 m3obpaxén
TpeyroibHuk  ABC. Haijgure giauHy ero MeJHaHbl,
npoBeIEHHON 13 BepmuHbl C.

Omser:

HOBbIE TPEHUPOBOYHLIE BAPUAHTLI HA CAUTE 100BALNIK RU COM
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4 B Marasude crTodr aBa IUIAaTEKHBIX aBToMaTa. Kawabli W3 HMX MOXKET OBITh
HeucnpaBeH ¢ BeposTHocTeIO (0,02 HezaBucHMO OT apyroro aBtomata. Haiimure
BEPOATHOCTHL TOT'O, YTO XOTS OBI OJJMH aBTOMAT HCIIPaBEH.

Omser:

Halinure KopeHb ypaBHEHHUS =

Omser:

6 B 1peyronsuuke ABC yron C pasen 90°, AC =2, BC=+/21. Haiinure cosA.
C

Omser:

7 | Ha pucydke u3odpakéd rpapuk ¢yHkumm y=f(x), ompenenéHHOil Ha

UHTEpBaJe {—8;5). Onpenenute KOIWYECTBO [EJBIX TOYeK, B KOTOPBIX

MpOU3BO/IHAA (1)}’ HKIOHH IMOJIOKHTEIIBHA.

y=7(x)

Omser:

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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8 Haiigute  njowmwaab  MOBEPXHOCTH  NPAMOIl  MPH3MEI,
B OCHOBaHMHM KOTOpOil JeXKHT poMO C JUaroHaIsMH,

paBHBIME S 1 12, a GokoBoe pedpo paBHO 16.

Omser:

Yacrs 2

7,2

-6,2

572
Haiinure 3HaueHue Bepaxenus 14 5.2 772

Otser:

10 Ilocne 10Xk as ypoBeHb BOJIBI B KOJIOJILE MOYET MOBBIC UTHC 4. Malbuuk u3mMepsier
BpeMs { MajJieHnsi HeOONBIIMX KAMEIIKOB B KOJIOJICIl M PACCUHTLIBAET PACCTOSIHUE

o BOAel mo (opmyre h=5r2, rie h — paccTosHMe B MeIpax, f — BpeMs
nmajieHus B cekyHaax. Jlo moxas Bpems majeHHs KaMelIKoB cocTaBisuio 1,5 ¢. Ha
CKOJIBKO JIOJDKEH TOHATECS YPOBEHb BOJIBI MOCJE JOKIA, UTOOBI H3MepsAeMoe
Bpems uameHnaoch Ha 0,2 ¢? OtBer maiite B MeTpax.

O1mser:

11 | Ha wsroroBnenue 80 neraneii mepBulii pabounii TpaTuT Ha 2 yaca MEHbIIE, YeM
BTOpOI pabounii Ha w3rotoBieHue 90 Takux ke jeranedl. M3BecTHO, 4TO NepBbIi
pabouwii 3a yac fenaeT Ha | jeTank Ooneile, yeMm BTopoid. CkobKo JeTaneii 3a yac
nesnaeT BTopoil pabouwnii?

Omser:

3
12 | Haiigure HauGonbiuee 3uadenmue dyskum y=12+12x—2x? Ha otpeske [4;52].

Omser:

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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ns sanucu pewienuii u omeemoe na saoanus 13-19 ucnonvsyiime omoenvnul it
aucm. Januuwiume cHauana Homep evlnoaAHAemoo 3adanus (13, 14 u m. 0.),
a 3amem noaHoe 06ocHoeannoe pewenue u omeem. Omeemut 3anucwieaiime
uém Ko u pazdoopuueo.

13 o Ix . X Tx X ’
a) Pemure ypaBHeHHe sm?sm—-i-cos—cos— =cos” 3x.

2 2 2

. T
0) Haiigure Bce KOpHH 3TOro ypaBHEHWs, NMPHHAUIEKAIIHE OTPe3KY l:ﬂ:; 7]

14 | B ocHoBauuu mapamuasl MABCD nexuT npsMoyroisHuK ABCD co cTopoHaMu

AB=4 n BC=\/§, Bce OOKOBEIe pédpa rmupamuabl paBHel 4. Ha jguarosanu
BD ocuoBanus ABCD otveuena Touka E, a Ha pébpax AM u AB — T1ouku F
u G coomBeICTBeHHO Tak, yto MF = BE = BG =3.

a) lokaxwute, uyto miockocts GEF npoxoaur yepe3 Touky C.

0) Haiigure anuHy oTpeska, 1o kKoropoMmy IUlockocTe GEF nepecekaer rpaHb
CMD nupaMupbl.

1S | Pemmwure HepaBenctBo 3 —x?-3* <81—3x°.

16 | UYerspéxyronsauk ABCD BnucaH B OKPYXKHOCTh, MNPHYEM JHAMETPOM
OKpYX)HOCTH sBJdercs ero auaroHais AC. Takxke wm3BectHo, yto B ABCD
MOHO BIHCaTh OKPYKHOCTh.

a) lokaxute, uto otpe3kn AC U BD nepneH UKy IApHLL.
0) Haiigute paguyc BIMCaHHOH OKPYXKHOCTH ueThlpéxyroibHuka ABCD, eciu
AC=26 u BD=24.

17 | B wrone miaHuMpyercs B3sTh KpeauT B OaHke Ha cymmy 4 MiaH pyOneil Ha
HEKOTOPBII CPOK. Y CIIOBHA €0 BO3BPATa TAKOBBI:
— KaXKIbli SIHBAph JIONT Bo3pacTaeT Ha 15 % mno cpaBHEeHHIO C KOHIIOM
npeIbUTYIIEro roja;
— ¢ (¢eBpas Mo MIOHL KX JI0TO I'ojla HeoOXOIMMO BBIIIATUTE YacTh JIOJTa;
— B HIOJIE KaXJOTrO roja JIOAT JOJKEeH OBITh HA OJHY W Ty )K€ BEJIHYHUHY MEHBIIIE
JIOJITa HA MIOJIb TPEIbUTYILEero roja.
Ha kakoil MHHMUMalIBHBIH CpOK cieayer OpaTth KpeauT, 4ToObl HauOOIBLIIHIA
roJIOBOM IUIATEXK IO KpeauTy He npeBbicwt 1,25 miH py6.7

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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18 | Haiigqure Bce3Ha4YeHHs @, IPU KAXKIOM M3 KOTOPBIX CHCTEMA
j((x—lf+(y—4)2)((x—4}2+{y—16)2)so.
(x—a-1)"+(y-2a-2)" <4(a+1)?

HEe MMeeT pelleHHI.

19 a) Moxker M JecATMYHAs 3anUCh MPOM3BEICHMA TPEX IOCJIe/IOBATE/IbHBIX
TpEX3HAYHBLIX YHCeJ OKaHYMBaTeCs Ha 2507
0) Moxer aum JecATMYHAs 3anuMch TNPOM3BEAeHHs TPEX MOC/IeI0BaTe IbHbIX
TpEX3HAYHBIX YHCeJI OKaHuyuBaThe s Ha 87507
B) Haiinure Bce Takue HaTypajbHbIe YHCIA n, YTO Kak7ao€ U3 uucenl n, n+l u
n+2 1Tpéx3HauyHoe, a JecsATHdHas 3anuch WX npowmssenenus n(n+1)(n+2)

okanuuBaetcsa Ha 4000.

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM



Tpenuposounasi padbora Nel mo MATEMA THUKE
11 knace
30 cenraopa 2020 roga
Bapuantr MA2010112
(MpoWITBHEII YPOBEHB)

Boemosnena: @O KJIacc

HUHCTPYKIHS MO BBHINOJIHE HHIO PAd0THI

Ha BbmonHenue paboTel 1o MaremMaTHMke OTBOAMICH 3 yaca 55 MUHYT
(235 munyT). PaboTa cocTOWT U3 IBYX YacTei, BKIHOUAOMX B cebs 19 3amanmii.

Yacts | cozepxur 8 3agaHuii 0a30BOTO YPOBHS CJIOKHOCTH C KPATKUM
orBetToM. Yacts 2 conepkur 4 3aJaHUA TOBBLIILIEHHOTO YPOBHS CJIOKHOCTH
C KpaTKUM OTBETOM H 7 3a/laHHi MOBBIIIEHHOTO W BRICOKOTO YPOBHEH CIIOMHOCTH
C pa3BEPHYTHLIM OTBETOM.

Omersl k 3amanusm |-12 3amuceBaloTcs B BWIE LEJOr0 YHCTA WIH
KOHEYHOM JIeC ATUYHOI ApOOH.

[lpu BBIMosHeHUH 3aganHuil 13—-19 1pebyercs 3amucaTe MOJHOE pelleHHe Ha
OT/ICTLHOM JIHCTE OyMarm.

[lpy BBINOTHEHHH 3aJaHHII MOXKHO TOJIB30BAaThCA HEPHOBHKOM. 3aIlMCH
B YEPHOBUKE HE YUUTBHIBAIOTCA MPH OLIEHMBAHMHU PabOTHI.

bannel, nonydeHHele BamMu 3a BBITOJIHEHHBIE 3a/1aHUS, CYMMHPYHOTC 5.

INocTapaiirech BBIMOJHUTE Kak MOKHO Oojblne 3aJaHdii W HaOpaTh
HauboJIbIIee KOJTHYECTBO DAIIOB.

Kenaem ycnexa!

CnpaBouHbie MaTe pHAJIBI

. 2 2
sin“a+cos a=1
sin2a =2sina-cosa
cos 2a.=cos o —sin”a
sin(o+pB)=sina-cosP +cosa-sinp
cos(a+p)=cosa-cosp—sina-sinf

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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Yacre 1

Omeemom K Kaxcoomy us 3aoanuit 1-12 aensemca yenoe yucio uiu KOHeUHasn
oecAamuyuHan Opods, Januwiume omeemsl K 3a0AHUAM 6 NOJle Omeemd 6 m excme
padomel.

1 Hlapukosas pyuka crour 10 pyodneit. Kakoe nHambonbllee KOJIMYECTBO TaKHX
pydek MoxHo OyzeT kyruts Ha 500 pyGneit nocie noBeiieHus LeHsl Ha 25 %7

Omer:

2 Ha gamarpamve mnokazaHa cpegHeMecsuHas Temmepatypa Bo3ayxa B CaHKT-
[lerepOypre 3a kamabii wmecsy 1999 roma. Ilo ropusoHTAIM yKa3bBarOTCS
MeCSHIBl, M0 BEPTMKATM — TeMrepatypa B rpamycax llenscus. Onpenenure mo

nUarpaMMe HaHuMEHBIIYIO CpeaHeMecsuHyr Temiepatypy B 1999 romy. Omser

naiite B rpagycax llenbcust.
20

2

Omer:

3 Ha kneruatoii Oymare c¢ paszmepoMm Kietku x|
u3obpaxk€éH Tpeyronsiuk ABC. Haiimure mmmHy ero
Me/IMaHbl, NPOBeJIEHHOI 13 BepiHHbl . N

HOBbIE TPEHUPOBOYHLIE BAPUAHTLI HA CAUTE 100BALNIK RU COM
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4 B Marasude crTodr aBa IUIAaTEKHBIX aBToMaTa. Kawabli W3 HMX MOXKET OBITh
HeucnpaBeH ¢ BeposTtHocTeIO (0,11 HezaBucuMmoO oT apyroro aBtomata. Haiimure
BEPOATHOCTHL TOT'O, YTO XOTS OBI OJJMH aBTOMAT HCIIPaBEH.

Omser:

15

5 Haii = l,
HJIUTE KOPEHb YPaBHECHUSA 3Ix_15 2

Omser:

6 B mpeyronsuuke ABC yron C pasen 90°, AC =6, BC =291, Haitaure cosA.
C

Omser:

7 | Ha pucydke u3odpakéd rpapuk ¢yHkumm y=f(x), ompenenéHHOil Ha

uHrepBane (—7;6). Omnpenenure KOIMYECTBO LEJIBIX TOYEK, B KOTOPBIX

MpOU3BO/IHAA (1)}’ HKIOHH IMOJIOKHTEIIBHA.

y=r(x) y

=

0 6

Omser:

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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8 Haiigute  njowmwaab  MOBEPXHOCTH  NPAMOIl  MPH3MEI,
B OCHOBaHMHM KOTOpOIl JEXKHT poMO C JUaroHajIsMHu,

paBHbIMU 8 1 15, a GokoBoe pedpo paBHO 28.

Omser:

Yacrs 2

. 34 -34 14
Haiiure 3HaueHue BeIpaxkeHus 35 -7 5.

Otser:

10 Ilocne 10Xk s ypoOBeHb BOJIBI B KOJIOJILE MOXET MOBLICUTHC 1. Malbuuk u3mMepsier
BpeMs { MajJieHnsi HeOONBIIMX KAMEIIKOB B KOJIOJICIl M PACCUHTLIBAET PACCTOSIHUE

o BOAel mo (opmyre h=5r2, rie h — paccTosHMe B MeIpax, f — BpeMs
najieHus B cekyHaax. Jlo moxkas Bpems majgeHus kamemkoB cocTaBiasuio 0,7 ¢. Ha
CKOJIBKO JIOJDKEH TOHATECS YPOBEHb BOJIBI MOCJE JOKIA, UTOOBI H3MepsAeMoe
Bpems uameHnaoch Ha 0,2 ¢? OtBer maiite B MeTpax.

O1mser:

11 | Ha mrorosnenune 60 nerasieil nepBbli pabouyui Tpatur Ha 4 yaca MeHbLIE, 4YeM
BTOpOI pabounii Ha w3rotoBieHue 80 Takux ke jeranedl. M3BecTHO, 4TO NepBbIi
paboumii 3a yac JenaeT Ha 2 JieTajH Oojblle, yeM BTopoil. Ckonbko JieTaseil 3a
yac JieJiaeT BTopoit pabouuii?

Omser:

3
12 | Haiigure HauGonbiuee 3uadenmue yskum y=15+3x—2x? Ha ompeske [0;9].

Omser:

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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ns sanucu pewienuii u omeemoe na saoanus 13-19 ucnonvsyiime omoenvnul it
aucm. Januuwiume cHauana Homep evlnoaAHAemoo 3adanus (13, 14 u m. 0.),
a 3amem noaHoe 06ocHoeannoe pewenue u omeem. Omeemut 3anucwieaiime
uém Ko u pazdoopuueo.

13 . Sx . 3x Sx  3x 5
a) Pemure ypaBHeHue sm?sm?ﬁ- cos?cos?z?lcos X.

. Sn
0) Haiiqure BCe KOPHH 3TOro ypaBHEHHs, NMPHUHAJUIEKAIIHE OTPEe3KY [n; 7]

14 | B ocHoBauuu mapamuasl MABCD nexuT npsMoyroisHuK ABCD co cTopoHaMu

AB=4 n BC=\/§, Bce OOKOBEIe pédpa rmupamuabl paBHel 4. Ha jguarosanu
BD ocnoBanus ABCD ortvmeuena Touka E, a Ha peOpe AM — Touka [’ Tak, 410
MF = BE =3.

a) Jlokaxwure, uto miockocTs CEF napainensHa pebpy MB.

0) Haitnure mamMHy oTpe3ka, nmo koropomy IviockocTs CEF nepecekaer rpasb
AMD niupaMu/ibl.

15 | Pemmure nepaBenctBo 4** — x*.4* <256 —4x°.

16 | Yerspéxyromsiuk ABCD  Bhnucan B OKPYXKHOCTb, MPHYEM JHAMETPOM
OKpYX)HOCTH sBJdercs ero auaroHais AC. Takxke wm3BectHo, yto B ABCD
MOHO BIHCaTh OKPYKHOCTh.

a) lokaxute, uto otpe3kn AC U BD nepneH UKy IApHLL.
0) Haiigute paguyc BIMCaHHOH OKPYXKHOCTH ueThlpéxyroibHuka ABCD, eciu
AC =26 u BD=10.

17 | B wutone 1miaHupyercss B3sTh KpeauT B OaHke Ha cymmy S5 MIH pyOsiell Ha
HEKOTOPbI CPOK. Y CJIOBHS €ro BO3BPATAa TAKOBBI:
— KaXIblH sHBaph JOAT Bo3pactaeT Ha 16 % mno cpaBHEHHIO C KOHLOM
npeabUTYIEro roja;
— ¢ (¢eBpas MO MIOHL KX I0T0 I'ojla HE0OXOIMMO BBIIIATUTE YacTh JI0JTa;
— B HIOJIE KaXJOTrO roja JIOAT JOJKEeH OBITh HA OJHY W Ty )K€ BEJIHYHUHY MEHBIIIE
JIOJITa HA MIOJIb TPEIbUTYILEero roja.
Ha kakoil MHHMUMalIBHBIH CpOK cieayer OpaTth KpeauT, 4ToObl HauOOIBLIIHIA
roJIOBOM IUIATEXK IO KpeauTy He npeBwicwt 1,35 muH py6.7

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM
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18 | Haiimure Bce 3HaueHWs @, IPH KAk JIOM H3 KOTOPBIX CHCTEMa
((x=1)7+(y=4)")((x=4)"+(y-16)") <0,
(x—a—-1)"+(y-2a-2)° <4(a+1)’

HMEET POBHO JIBa PCIICHHA.

19 a) MokeT M JecsTMUYHAs 3aMUCh MPOM3BEIEHHA TPEX TIOCJIEOBATEIBHBIX
TPEX3HAYHBIX YHCe] OKaHuuBaThcs Ha 7507
6) Moxker M JecsTMYHAs 3anucCh NPOM3BEIEHHA 1TPEX MOCJEeJOBATEILHBIX
TpEX3HAYHBIX YMCEI OKaHYMBaThEC s Ha 62507
B) Halinure Bce TakWe HaTypalibHBIE YHCJIA n, YTO KaKJO€ W3 4uced n, n+l H
n+2 Tpéx3HauyHOe, a JIeCATHUHAs 3aluch HMX MNPOU3BEICHUS n(n+l)(n+2)

okaHunBaetcd Ha 8000.

HOBbIE TPEHUPOBOYHbIE BAPUAHTLI HA CAWTE 100BALNIK RU COM



