Maremaruka. 11 kacc I'BD (nucpMenHas popma)

YTBepKICHO MPUKA30M
nupexrtopa ®I'BHY «DUTTN»
ot 10.01.2018 r. Ne 3-I1

Cneunpuxanus
IK3aMeHALMOHHBIX MATePHAJIOB VISl IPOBECHUS FOCY1apCTBEHHOI 0
BbINyckHOTo 3k3amena no MATEMATUKE (nmucsmenHas ¢gpopma)
AJ1s1 00y4aoLuXCcsl 10 00pa3oBaTebHbIM IPOrpaMMaM
CPEJHET O o6uiero odopa3oBaHusi

1. Ha3naueHue 3xk3aMeHaAllMOHHOI padoThl

lNocynapcrBenHbIi BBIIIYCKHOM 3K3aMeH IS 00yJarommxcst
mo o00pa3oBaTeNBHEIM IIPOTpPaMMaM CpemHero ofmero oOpa3oBaHms (mamee —
I'BD-11) npoBoautcst B COOTBETCTBUU ¢ [TopsiIKOM MPOBEIEHHS TOCYIapCTBEHHOM
WUTOTOBOW aTTecTallid IO OOpa30BaTENIbHBIM MpPOTrpaMMaM CpEeAHEero oOIIero
o0Opa3oBaHusi, yTBEPKAEHHBIM TIpuKazoM MwuHoOpHayku Poccum ot 26.12.2013
Ne 1400 (3apeructpupoBan MuntoctoM Poccum 03.02.2014, peructparvoOHHBINA
Ne 31205) (¢ mocneayromumMi U3MEHEHUSIMHU ).

DK3aMEHAlMOHHBIE MaTepUaIIbl ITO3BOJIAIOT YCTAHOBUTH YPOBEHb OCBOCHHS
BBIITyCKHUKaMH (peZiepabHOr0 KOMIIOHEHTa TOCyJapCTBEHHOTO 00pa30BaTeIbHOTO
craHaapra cpegHero (mosiHoro) oOmiero oOpa3oBaHHs 10 MaTeMaTHKe, 0a30BBIN
YPOBEHB.

ITuceMeHHBIH 3K3aMeH I'B>-11 o MaTeMaTHKe TPOBOIUTCS
B HECKOJIbKUX (popMaTax B HEIAX y4ETa BO3MOXKHOCTEH Pa3HBIX KAaTErOpUil ero
Y4acTHUKOB: y4acTHUKOB 0e3 OB3 u yuactHukos ¢ OB3.

1. Dk3amenayuonnvie mamepuanvt cooeprcam mapkuposky «A» (100-vie
Homepa eéapuanmog) — ydactauku [ BD-11 6e3 OB3 u ¢ OB3 (3a nckimoueHnemMm
YYaCTHUKOB C 3aJICPIKKON TICHXUIECKOTO PA3BHUTHS).

2. Dk3amenayuonHnvie mamepuanvt cooepiyicam mapkuposky «K» (200-vie
HOMepa éapuarmog) — 00y4JaloIuecs ¢ 3a1ePKKON ICUXUIECKOTO PA3BUTHSL.

3. Dx3amenayuonnsvie mamepuanvl coodeprcam mapkupoexy «C» (300-vie
HOMepa eapuanmog) — Clenble W MO3IHOOCIENIIHe 00yJaromuecs, BIaleomne
mpudrom bpaiinsg. Dk3aMeHAMOHHBIE MaTepHalbl aHAIOTHYHBI MaTepHaiaM C
MapKUPOBKOH «A», HO B TeKCTaxX 3aJaHUN CBEIEHbl K MUHUMYMY BHU3YaJIbHblE
00pa3ssl.

2. JIoKyMeHTBI, ONIpeeIsIIIINeE COAepPKAHUEe IK3aAMEeHAIIMOHHOI PaGoThI

CoaeprkaHue 3K3aMeHalMOHHBIX MaTepuanoB [ BD-11 B nucemeHHOH dopme
COCTaBICHO Ha OCHOBE (helepaTbHOrO KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa CpeaHero (IIOJHOro) oOmero obOpa3oBaHUs IO
MaremaTHke (6a30BHIiT ypoBeHb) (mpuka3 MunoOpasoBanus Poccun ot 05.03.2004
Ne 1089 «OO0 yTBepxkaAeHUU (QenepaibHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB HAYaJbHOTO OOMIEr0, OCHOBHOTO 0OOMIero |
cpenHero (MmoJHoro) o0mero 00pa3oBaHUsD.
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Onucanue IK3aMeHAUUOHHOU PAdOMbl, MADKUPOSAHHOU OyKeoll «A» («C»)

3. CTpyKTypa u cofep:KaHHe IK3aMeHAIIMOHHOIi padoThI

Kaxaplii BapuaHT dK3aMEHAI[MOHHOW pPa0OThI CONCPKUT 12 3amaHwid,
n3 KoTopeIx 10 3amaHMil ¢ KPaTKHIM OTBETOM, B KOTOPBIX HEOOXOJMMO 3amHcaTh
OTBET B BHUJC IEJIOT0 YWCIA WM KOHEYHOH NECATHYHOW NIpoOH, W 2 3amaHus
C pa3BEPHYTHIM OTBETOM.

3aganus 1-10 ¢ KpaTKUM OTBETOM IPYIIUPYIOTCSA UCXOII U3 TEMAaTUYECKOM
MIPUHAUICKHOCTH 3a/IaHui: anre0Opa, ypaBHEHUS H HEpaBEHCTBA, (YHKIUH, Hadaa
MaTeMaTHYECKOro aHalu3a, TeOMeTpus (INIAHUMETPUS U CTEPEOMETPUST).

Bamanus 11 wm 12 ¢ pa3BEPHYTHIM OTBETOM MPOBEPSIOT OCBOCHHUE
MaTeMaTHKH Ha TNpOQWIEHOM YpOBHE, HEOOXOOUMOM Uil TMPHUMEHEHUS
MaTeMaTHKU B IPO(ECCHOHAIBHOMN NEeITeIBHOCTH.

B »sk3ameHanMoHHOH paboTe KOHTPOIMPYIOTCS 3JIEMEHTHl COIEpPIKaHUS
U3 CIEAYIOINX KYPCOB MaTEMaTHKH:

Mamemamuxa. 5—6-¢ K1acchI;

Aneebpa. 7-9-e knaccol;

Aneebpa u nauana mamemamudeckozo ananusa. 10—11-e xnaccsr;
Inanumempus. 7-9-e xnaccer,

Cmepeomempus. 10—11-e knaccsr;

Beposamuocmo u cmamucmuka. 7-9-¢ Kinaccel.

Sk L=

B Tabmume 1 mpuBeneHO pacmpeneneHWe 3aJaHUA 110  OCHOBHBIM
COJIepIKaTeNIbHBIM pa3/ieiaMm.

Tabnuya 1. Pacnpedenenue 3a0anuii
110 OCHOBHBIM COOEPICAMENbHBIM PA30elam (memam) Kypca MamemamuKy

CopepxaTenabHbIE pa3/ielibl KonnuecTBo 3amannii
AnreGpa 5
VYpaBHEHUS U HEPABEHCTBA 2
DyHKIMU 1
Hauana maTemMaTHYeCKOro aHajau3a 1
I'eomeTpust 3
Hroro 12

Dk3aMeHalMoHHas paboTa IpoBepsieT OCBOEHUE HauboJIee BaXKHbIX YMEHUH,
(bopMUpYEMBIX IPH U3YYEHUU Kypca MaTEMaTHKH:
e yMeTh  HCIOJB30BaTh  NPUOOPETEHHBIE  3HAHUS W yMEHHA
B [IPAKTHYECKON JESITEITLHOCTH U TOBCETHEBHON KU3HH;
®  yMETh BBITIONHATH BEIYUCICHUS U TPEe0oOpa30BaHNS;
e  yMETh pelaTh ypaBHEHUs U HEPABEHCTBA;
®  yMETh BBIIOIHATH JEHCTBUS ¢ QYHKIHSIMU;
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® yMeTh BBINOJNHATH JACHCTBHS C TEOMETPHUECKHMHU (UTypamH,
KOOpAWHATAMHU U BEKTOPAMH;
e  yMETh CTPOUTH M UCCIIEA0BATh MATEMAaTHIECKIE MOJICITH.
B Ttabmuue 2 mnpuBEeNeHO pacmpenesieHHe 3aJaHuil [0 BHUIAM yMEHUH
U nesTenbHOCTH. HexoToprle 3aJaHusi MPOBEPSIOT OCBOEHHE HECKOJIBKUX BUIOB
YMEHHI U IeSTEIBHOCTH.

Tabnuya 2. Pacnpedenenue 3a0anuti
no 8UOAM YMEHUIL U OesTMebHOCMU

Maremaruka. 11 kmacc I'BD (nucsMennas popma)

1 Gayutom, eciii BepHO BBINOJHEH OJWH MYHKT 3amaHus, U 0 0awioB B APyrux
clly4asix.

3aganue ¢ pa3BEPHYTHIM OTBETOM OLEHMBAETCA OJKCIEPTOM C Y4YETOM
MPaBWJILHOCTH U TIOJHOTHI OTBeTa. MakCHMallbHBINA MEPBUYHBIA Oaill 3a 3aJaHue
¢ pa3BEpHYTHIM oTBeTOoM — 2. K 3amaHuio npuBOAWUTCS MOAPOOHAS MHCTPYKITHS
JUIS 9KCIEPTOB, B KOTOPOH yKa3bIBA€TCs, 3a UTO BHICTABJISICTCS KaXAbli Oaymn —
OT HyJIsI 10O MaKCUMaNbHOTO Oana. B sx3aMeHallMOHHOM BapHaHTe Nepe KaXIbIM
TUTIOM 33JaHUsl TpearaeTcsi MHCTPYKIHMS, B KOTOPOW TPHBEACHBI OOIIHe
TpeboBaHN K 0(OPMIICHHIO OTBETOB.

MaxkcumalbHBbIH 0aut 3a Bcto paboty — 14.

Pexomenayercs cienyromas IIKajga mepeBoJa CyMMBl IEPBHYHBIX 0ajioB
B ISITHOAJUTBHYIO CHCTEMY OIICHUBAHUSI.

Ikasa nepecyéra nepBUYHOrO 0aJ1J1a 32 BHINOJIHEHHE
JK3aMEHALIMOHHOI1 paGoThl B 0TMETKY 10 NATHOAIbHOI IIKaIe

O1MeTKa
. 2 3 4 5
10 MATHOAILHON IIIKaJe

OO6muii 6amn 0-3 4-6 7-9 10-14

IIpoBepsiemMble BUABI yMEHUI U 1€ATEIHOCTU KOHH%CTVBO
3aaHui

YMeTh UCTIONB30BaTh MPUOOPETEHHBIC 3HAHNS U YMEHHS 5

B IPAKTUUYECKOH IESITENbHOCTH U IOBCEJHEBHOM JKU3HU

YMeTh BBINONHSATE BRIUUCIECHHS U MPeoOpa3oBaHus 6
YMerTh pelaTh ypaBHEHHsI U HEPaBEHCTBA 3
YMeTh BBIIONHATh JEUCTBUSL ¢ QYHKIMSIMU 1
YMeTh BBIMONHATE JSHCTBHS C TEOMETPUIECKUMHE (DUTYPaMH, 2
KOOpJIMHATaAMU U BEKTOpaMu

YMETh CTPOUTH U MCCIIEN0BATH MATEMATHYECKUE MOJIEIIH 1

B ok3ameHanuoHHOM paboTe mpenacTaBieHbl  3aJaHUs  6a30BOrO
U TIOBBIILIEHHOTO YpOBHEH cioxHocTH. K 3amaHusAM 6a30BOro ypoBHSI OTHOCHUTCS
10 3amaHuii ¢ KpaTKUM OTBETOM. DTH 3aJaHUS HAIIPABJICHBI Ha IIPOBEPKY OCBOCHUS
0a30BBIX YMCHHIl M TPAKTHYECKUX HABHIKOB NPHUMEHEHHS MaTeMaTHYeCKHUX
3HaHUIl B TIOBCEAHEBHBIX CHTyanMsaxX. K 3agaHusM TOBBIIIEHHOTO YpPOBHS
OTHOCHTCA 2 3aJaHus. OTH 3aJaHUs HANpaBIeHBl HAa TPOBEPKY OCBOEHHS
MaTeMaTHKH Ha TPOQHIBHOM YypOBHE, HEOOXOTMMOM IUI TPHMEHEHHS
MaTeMaTHKl B NPO(ECCHOHANBHON AesTesbHOCTU. B Tabmuue 3 npencrasieHo
pacrpeeneHue 3alaHui 0 YPOBHIO CI0KHOCTH.

Tabnuya 3. Pacnpedenenue 3a0anuii no ypo8HIO CIOHCHOCU

ITponeHT MakcUMaIbHOTO Oana
YpoBeHb Komu- Makcu- P
. | 3a3amaHus JaHHOTO YPOBHS CIOXKHOCTHU
CIIO)KHOCTH YEeCTBO | MaJIbHBIH
o . OT MaKCHMaJIbHOTO 0aslia 3a BCio pabory,
3aJJaHuN 3aJaHnuHi Oamn
pasHoro 14
ba3zoBsrit 9 9 64
[ToBbITIICHHBIN 3 5 36
Hroro 12 14 100
4. Cucrema OLIeHMBAHMUSI BBINOJTHEHUS OTIeJbHBIX 3aIaHui

H IK3aMCHALMOHHOI1 paboThl B L1€JIOM

Kaxxnoe u3 3amanuii 1-10 ¢ KpaTKUM OTBETOM CUHTACTCS BBIMOJIHECHHBIM,
€CJIM 3alMCaHHBIA OTBET COBINAJAeT C BEpHbIM OTBeTOM. 3amanust 11 u 12
OIICHMBAIOTCS 2 0OajulaMH, €CJIM BEPHO BBIMOJNHEHb 00a TYHKTA 3ajaHus;

3

5. IIpoa0JIZKUTEILHOCTh IK3aMeHALMOHHO padoThI
Ha BeimonHeHue 3K3aMeHaL{PIOHHOI71 pa6OTBI 10 MarcMaTuke Z[aéTCSI
3 gaca 55 MuHYT (235 MUHYT).

6. JlonoJIHNTEIbHBIE MATEPHAJIBI H 000Py/10BaHHE

[lepeueHbp JOMONHUTENBHBIX YCTPOMCTB W MaTepHUajoB, II0Jb30BAHUE
KOTOpBIMHU paspernieHo Ha ['BD, yTBepxpaaercs npukazom MunoOpHayku Poccun.
Heo0xoauMble crpaBOYHBIE MaTepHaibl BBIAAIOTCS BMECTE C OK3aMEHALMOHHOH
paboroii. [Ipy BEIMOTHEHUH 3aJaHUH pa3pelIaeTcs MONb30BATHCS JTHHEHKOM.

B Ipunoxxennu npuBeaéH 0000IEHHBIN TIaH YK3aMEHAIIHOHHON PabOTHI.
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Ilpunooicenue
O0001IEHHBII NJIAH BAPHAHTA IK3aMeHAHOHHOoI padoTsl 'BI-11
1o MaTeMaTHKe
(c MAapPKUPOBKOIi «A», «C»)

VYposnu crooicnocmu 3adanusi: b — 6a306blil (npumepHbiil yPO8eHb GbINOIHEHUS —
60-90%); I1 — nosviwennwiti (20—-60%,).

No IpoBepsieMble TpeGOBaHUS Konst Konbt VYposens | Makcu-
(ymeHus) IPOBe- | TIPOBEPSEMBIX | CJIOKHO- | MAJIbHBIN
pSEMBIX | 3JIEMEHTOB cTH Oaut
TpeboBa- | cofepKaHus | 3aaHus 3a
HUil (o KBC) BBIINOJI-
(mo KT) HEHHE
3aIaHus
1 |YMeTs HCIIONB30BaTh IPHOOPETEHHEIE 6.1 1.4.1 b 1

3HaHUSA W YMCHHSA B HpaKTH‘ICCKOfI
JACATCIbHOCTH U HOBCC}IHCBHOﬁ KU3HHU

2 |YMeTh UCIIONB30BaTh IPHOOPETEHHEIE 6.3 1.1.3 b 1
3HaHUS U YMEHHS B IPAKTHUECKOH
JIeATeIbHOCTH M IOBCEAHEBHOM YKU3HH
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Onucanue YK3aMeHAUUOHHBIX MAMEPUATIOB, COOEPIHCAUUX MAPKUPOBKY «K»

3. CTpyKTypa u cofep:KaHNe IK3AMEHAIIMOHHOIi padoThI
Kaxmprif BapHaHT 3K3aMEHAI[MOHHOW paboTHI (MapKupoBaH OykBoH «K»)
cogepkuT 10 3amaHuil ¢ KpaTKUM OTBETOM, B KOTOPBIX HEOOXOIMMO 3alyucaTh
OTBET B BUJIE LIEJIOTO YHCJIA UM KOHEYHOH IECATHUHON ApOOH.
3aganus 1-10 ¢ KpaTKUM OTBETOM IPYIIUPYIOTCSA UCXOISI U3 TEMAaTUYECKOM
TPUHAICKHOCTH 3a/IaHUiT: anreOpa, ypaBHEHHS I HepaBEeHCTBA, (DYHKINH, Hadyaa
MaTeMaTH4YeCKOTro aHaIKu3a, FeOMEeTpHUs (TUNIAHUMETPHS U CTEPEOMETPHS).
B >x3aMeHanMOHHOI paboTe KOHTPONHPYIOTCS 3JIEMEHTHI COJIEpKaHUS
13 CIEAYIOIUX KypCOB MaTEMaTHKH:
Mamemamuxa. 5—6-€ Knacchl,
Aneebpa. 7T-9-e Knacchr;
Aneebpa u navana mamemamuyecxkozo ananuza. 10—11-e kaaccsr;
Inanumempus. 7-9-e xnaccsl;
Cmepeomempusi. 10—11 knaccsr;
Beposamnocme u cmamucmuka. 7-9-¢ Kiaacchl.
Tabnume 1 TmpHBeAeHO pacmpenelieHHe 3aJaHHd 10 OCHOBHBIM
coJep KaTeNbHbIM pa3JiesiaM.

WA R R

Tabruya 1. Pacnpedenenue 3a0anuii
110 OCHOBHBIM COOEPACANENbHBIM Pazdenam (memam) Kypca Mamemamuxu

3 |Ymers peuathb YpaBHEHUS 2.1 2.1.1-2.1.6 b 1
Y HEPaBEHCTBA

4 |YMeTp CTpPOMTH W  HCCIEAOBATh 54 6.3.1 b 1
IpocTeiIe MaTeMaTHYeCKUe MOJIEITH

5 |Ymerp ucnonb3oBath npuobperénubie | 6.2,3.1 | 6.2.1,3.1.3 b 1

3HaHUd W YMCHUSA B HpaKTH‘-ICCKOﬁ
JCATCIBHOCTH U HOBCG,Z[HGBHOﬁ KU3HU

CopepxarenbHbIe pa3zensl (o KomnuecTBo 3a1anuii
koaudukaropy 2C)

Anrebpa

YpaBHEeHHs U HEpaBEHCTBA

DyHKINN

Hauana maTemaTnueckoro anaansa

DO [ =t | = | = [N

I'eomeTpus

—_
(=)

Hroro

6 | Ymeth BBITIOJIHSTH BBIYHUCIICHUS 1.1 1.1-1.4 b 1
U ripeoOpa3oBaHus
7 |YMeTh BLITIOJIHATE NEeUCTBUS 4.1 5.1.1-5.1.5, b 1
C TEOMETPHIECKUMH (pUTypaMu 551,553,
5.5.5
8 |[Ymerp crpouth u  wuccienosath | 4.1,5.2 | 5.1.1-5.1.3, b 1
MpOCTeHIINe MaTeMaTHYECKUE MOACITTH 5.5.1,5.5.3,
5.5.5
9 | YMmeTh BBINOJIHATh nevictus | 3.1-3.3 4.1-4.3 b 1
¢ GYHKUHAMHU
10|YMeTb  CTPOMTH U HUCCIIEHOBATh 5.1 2.1,2.2 II 1
MPOCTEHIIINE MATEMATHYECKHUE MOCITH
11| Ymets pemars ypaBHeHus | 2.1-2.3 2.1,2.2 II 2
Y HEpaBEHCTBA
12| YmeThb BBINOJIHATH neiicteus | 4.2, 4.3, 5.2-5.6 11 2

¢ reomerpuueckumMu  urypamu, | 5.2,5.3
KOOPAMHATAMH U BEKTOPAMH

DK3aMeHannoHHas paboTa MpoBepsieT 0CBOCHUE HanboJiee BaXKHBIX YMEHHH,
(OpMHPYEMBIX TPH U3YYSHUU Kypca MaTEMaTHKH:

YMETh HCIIOJIB30BaTh MPHOOPETEHHBIC 3HAHHMS M YMEHHUS B IPAKTHYECKOM
JIEATEIbHOCTH U TTIOBCEHEBHOM JKH3HU,

YMETh BBITIONHATH BEIYUCICHUS 1 IPEOOPA30BAHUS;

YMETh pelllaTh YPAaBHEHUSI U HEPABEHCTBA;

YMETh BBITIOJNHATH JEHCTBHS C QYHKIHAMHU;

YMETh BBITIOJHATH IEHCTBUS C TEOMETPUIECKUMH (HUTYypaMH, KOOpAHHATAMHU
Y BEKTOpaMH;

YMETh CTPOUTH U UCCIICAOBATh MATEMATHUYECKUE MOJICIIH.

B Ttabnuume 2 mpuBEeneHO pacmpeneNeHHe 3aJaHuid MO BHIAM yMEHHH
U AeqaTe’nbHOCTH. HekoTopble 3aaHusl MPOBEPSAIOT OCBOEHHE HECKOJIBKHX BUIOB

6
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YMEHHI U IeSATEIBHOCTH.
Tabnuya 2. Pacnpedenenue 3a0anuti
10 8UOAM YMeHUll U OesmenbHOCmu

ITpoBepsiembre BUJIBI yMeHHI " JeATeITBHOCTH Kommgectso
(o xogudukatopy KT) 3aaHuil
YMeTh HCTONB30BaTh IMIPUOOPETEHHBIC 3HAHUSA M YMEHHS 5

B HpaKTquCKOﬁ JCATCIIBHOCTH U HOBCeI[HeBHOfI KU3HHU

‘VMeTh BBINOJHATH BEIYUCICHUS U npeo6pasoBaH1/Iﬂ

Maremaruka. 11 kimacc

I'BD (nucsMennas popma)

Tpunoocenue

O0001IEHHBII NJIAH BApHAHTA IK3aMeHAMOHHOoIi padoTsl 'BI-11
10 MaTeMaTHKe
(c mapkupoBkoii «K»)

Ypoenu cnoscnocmu 3adanus: b — 6azoewiil (npumepHulil ypo8eHsb GbINOIHEHUS —

'YMeTh BBIOJIHSATH NEHCTBHS ¢ QYHKIMSIMH

6
YMeTh pelaTh ypaBHEHUsI U HEPABEHCTBA 2
1
1

YMeTh BEHINIONHATH JEHCTBHSA C TEOMETPUUECKUMH (PUTypaMHu,
KOOpJIMHAaTaMU M BEKTOpaMu

YMeTh CTPOUTH M UCCIIE0BATh MATEMATHUYECKHE MOJIENIH 1

B osk3ameHannoHHON paboTe MpencTaBieHbl 3aJaHus 0a30BOrO YPOBHS
CJIIOHOCTH. OTH 3a/IaHUsl HaIpaBJICHbI HA MPOBEPKY OCBOCHHS 0a30BBIX yMEHUUH
Y TIPaKTHYECKUX HABBIKOB MPHUMEHEHNSI MATEMaTHYECKUX 3HAHUH B TIOBCETHEBHBIX
CUTyalusIX.

4. Cucrema OlleHUBaHHUSI BbINOJHEHUA 3a]aHui
M IK3aMeHALMOHHOI1 paGoThl B 11€JIOM

Kaxxnoe u3 3amanuit 1-10 ¢ KpaTKUM OTBETOM CUHTAETCS BBIMOJIHEHHBIM,
©CJIM 3aITMCaHHBII OTBET COBMA/IAET C BEPHBIM OTBETOM.

MakcumaibHbIi 6aut 3a Bcto pabory — 10.

Pexomenmyercs cienyromas ImKajga MepeBoJa CyMMBl IEPBHYHBIX OajioB
B ISITHOAJUTFHYIO CHCTEMY OIICHUBAHUSI.

Ikasa nepecyéra nepBUYHOrO 0aJ1J1a 32 BHINOJIHEHHE
IK3aMEeHANMOHHOI padoThl B 0TMETKY MO NATHOAUILHOM 1IKaJIe

OTJAC/IbHBIX

OTMCTKav ) 3 4 5
10 IIATHOAILHON IITKaJe
OO6muii Oamn 0-2 3-5 6-8 9-10

5. [IpoaoKUTEIBLHOCTD IK3aMeHAIHOHHOH padoThI
Ha BhIIONTHEHWE JK3aMCHAIIMOHHOW pabOThl MO MAaTeMaTHKe HadTcs
3 yaca 55 munyT (235 MHUHYT).

6. JlonoJIHNTE/IbHBIE MATEPHAJIBI U 000PYy/10BaHUE

[lepeueHp JOMONHUTENBHBIX YCTPOMCTB W MaTepUasoB, II0Jb30BAHUE
KOTOpBIMHU paspernieHo Ha [BD, yTBepxmaercs npukazom MunoOpHayku Poccun.
Heo0xoauMble cripaBOYHBIE MaTepHajbl BBIAAIOTCS BMECTE C OK3aMEHALMOHHOMN
paboroii. [Ipy BEIMOTHEHUH 3aJaHUH pa3pelIaeTcs MONb30BATHCS JTHHEHKOM.

B Ipunoxxennu npuBeaéH 0000MEHHBIN TIIaH YK3aMEHAITHOHHON PaOOTHI.
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60-90%)
Ne ITpoBepsiembie TpeOoOBaHMS Konbt Konbt VYposenb | Makcu-
(ymenwst) TIPOBEpsIE | IPOBEPSEMBIX | CIIOKHO- | MAITBHBIN
MBIX 3JIEMEHTOB cTn Oamn
TpeOoBa- | comepKaHus | 3aTaHuUs 3a
HUI (o K9C) BBITIOJTHE
(mo KT) HHUe
3a/1aHus
1 |YMeTs UCIIONB30BaTh IPHOOPETEHHEIE 6.1 1.4.1 b 1
3HAaHUA W YMEHHS B IPAKTHYECKOU
JISSITENbHOCTH U TIOBCEJHEBHOM JKU3HU
2 |YMeTh UCIOIB30BaTh MPHOOPETEHHbIC 6.3 1.1.3 b 1
3HAHUSA W YMEHHS B TPAKTHYECKOI
JIeSITENIbHOCTU M TTIOBCEIHEBHOM KU3HU
3 |Ymerb peuiathb YpaBHEHUsI 2.1 2.1.1-2.1.6 b 1
Y HEepaBeHCTBa
4 |YMeTh CTPOUTH M  HCCJEIOBATh 54 6.3.1 b 1
MIpOCTeHIINe MaTeMaTHYECKHUE MOAEITH
5 |Ymetp ucnonp3oBath npuobOperénubie | 6.2,3.1 | 6.2.1,3.1.3 b 1
3HAaHUSA W YMEHHS B TIPAKTHYECKOI
JIeSITENIbHOCTH M TTOBCEIHEBHOM KU3HU
6 |Ymetb BBITIOJIHATH BBIYUCIICHHS 1.1 1.1-1.4 b 1
1 npeoOpa3oBaHus
7 |YMeTh BEITIOJTHSTE JefcTBUS 4.1 5.1.1-5.1.5, b 1
C TEOMETPHUYECKUMH (pUTypaMu 551,553,
5.5.5
8 |[Ymerp crpouth u  uccrnenosath | 4.1,5.2 | 5.1.1-5.1.3, b 1
MPOCTEHIINEe MaTeMaTHYECKUE MOCITTH 5.5.1,5.5.3,
5.5.5
9 | YmeTh BBIIOJIHATH neiicreus | 3.1-3.3 4.1-4.3 b 1
¢ GYHKUHAMHU
10|YMeTb  CTPOMTH M HCCIIEIOBATh 5.1 2.1,2.2 b 1
npocTeiiie MaTeMaTH4ecKue MOJIeIU
8




Maremaruka. 11 kacc I'BD (nucpMenHas popma)

O0pa3zen IK3aMeHALMOHHOI'0 MaTepHasa
st TB2-11 (mucsmennas ¢popma) no MATEMATHUKE
(MapKHpPOBKa «A»)

HNHcTpyKums no BHINOJIHEHUIO PadoThI

Dk3aMeHanmoHHas paboTa BKJIroYaeT B ceOs 12 3amanmii. Ha BeimonHeHne
paboThI IO MaTeMaTUKe OTBOAUTCS 3 yaca 55 MuHyT (235 MUHYT).

OteeThl K 3amanusM 1—10 3anumuTe B MOJS OTBETOB B paboTe, a 3aTeM
nepeHecuTe B OJMaHK OTBETOB. J[I 3TOro B OJIaHKE OTBETOB 3aIlUINUTE HOMeEpa
BCEX 3aJaHU{ B CTOJIOCI] CIICTYIOIINM 00pa3oM:

1)

2)

3)

9)

10)

Otgetbl K 3amanusM 1-10 3anummte B OJIaHK OTBETOB CIpaBa OT HOMEPOB
COOTBETCTBYIOIIMX 3alaHU. B ciryyae 3amucu HEBEpHOTO OTBETAa 3aYePKHHUTE €ro
Y 3aIUIIATE PSIIOM HOBBIH.

IIpu BeimonHeHuu 3amanuii 11 u 12 TpeOyeTcs 3anmucarh MOJHOE pEIIeHUE
1 OTBET B OJIaHKE OTBETOB.

BrnaHk OoTBETOB 3amoJyHSAETCS SPKUMH YEPHBIMU 4YepHIIIaMH. JlormyckaeTcs
HCIOJIb30BaHKE TeJIEBOU, MIIN KaWIISPHOM, WIN IIEPEEBOM PYUEK.

IIpu BBINONHEHMM 3aJaHUH MOXKHO II0JIB30BATHCSI YEPHOBUKOM. 3aIlUCH
B YEPHOBHKE HE YUUTHIBAIOTCS MPH OLIEHUBAHUH PAOOTHL.

Bannmel, monydeHHble Bamu 3a BBHITOSHEHHBIC 3aJaHUsl, CYMMHPYIOTCS.
IMocTapaiiTech BBIIOIHUTH KaK MOXHO OOJIbIIIE 33JaHUil U HaOpaTh HAHOOIbIIEE
KOJINYECTBO OaIJIOB.

Kemaem ycnexa!

Maremaruka. 11 kmacc I'BD (nucsMennas popma)

Yacrp 1

Omeemamu K 3a0anuam 1-10 asnaomcesa yenoe wucno, KOHeYHAA 0eCAMUYHAA
0podb unu nocnedosamenvHoCms yudp. 3anuwiume omeem 6 noje omeema 6
mekcme padomot, 3amem nepenecume ¢ bJIAHK OTBETOB cnpasa om nomepa
coomeemcmeyrouieo 3aoanun. Eounuysl usmepenuii nucamso He HyjicHo.

B mauke 250 nuctoB Oymarm ¢opmarta A4. 3a Hememo B oduce pacxomyercs
700 nuctoB. Kakoro HauMeHbIIEro KOIMYecTBa nauek OyMard XBaTuT Ha 8 Henenb?

OTBeT:

Hanor Ha noxoap! pusnveckux nui B Poccun cocrapnsier 13% 3apaOoTHOM TUIATHI.
3apabotHas mrata MBama Kyssmmua paBra 20 000 py6Gumeir. Kakyioo cymmy oH
MOJYYHT MOCIIE YILIAThI 3TOTO Hayora?

OTBeT:

Haiigure xopens ypaBHeHus 2 +9x =4x+ 3.

OTBeT:

Ha uwemnuonare mo mpepDKKaMm B BOJAY BBICTYMAIOT 25 CHOPTCMEHOB, CpEIu HUX
8 mnpeiryHoB u3 Poccum u 9 npeiryHoB w3 Kuras. Ilopsnok BbIcTymieHUit
ompezensercs: KepeObEBKoW. Halaure BeposTHOCTH TOrO, YTO MICCTHIM OyIeT
BBICTYNATh NpBITYH 13 Kutas.

OTBeT:

10




Maremaruka. 11 kacc I'BD (nucpMenHas popma)

Ha  nmarpamMme  mokasaHa  cpefHEMecsS4yHas — TeMIlepaTypa  BO3IyXa
B ExarepunOypre (Cepmioscke) 3a kaxabiii Mecsn 1973 roxa. [lo ropuzonTanu
yKa3zaHbl MeCAIbl, 1O BEpTHKaTM — TeMmIeparypa B rpagycax Llembcus.
Onpenenure 1O AWarpaMMe HAWOONBIIYIO CPEJHEMECSYHYIO TeMIlepaTypy
BO BTOpO# nosnoBuHe rona. OtBer aaiite B rpagycax Llembcus.
20
16

12 =

» siHB] [pes @ _anp_ Mail MIOH MION @Bl _CEH OKT , JIEK
-8 e _
—12 =
ey
ot

OTBeT:

Ha xoopnunaTHO# npsimoii otMedenbl Touku A, B, C u D.
| A | B | C \D |
T T T —® T hd T >

0 1 2 3 4 5 6
Ka)K,HOﬁ TOYKEC COOTBCTCTBYCT OJHO H3 YHCCI B IIPABOM CTOJI6I.[€. Ycranosure
COOTBETCTBUEC MCKAY YKa3aHHBIMH TOYKaMH U YUCJIaMH.

TOUYKU YUCJTIA
4 1) log,10
B

7
C 2 3
D
3) 26
4) 0,67

Brnumure B npuBenéHHYIO B OTBETe TaONMIy TON KaKAOH OyKBOU
COOTBETCTBYIOUIMH YHCITy HOMEP.

A|B|C|D

OTBeT:

11

Maremaruka. 11 kmacc I'BD (nucsMennas popma)

B Ttpeyronsuuke ABC wu3BectHO, ur0 AB=BC =25, B
AC=14.
Haiigure nnuny menuanst BM.

OrtBeT:

A M C

VY4acTok 3eMJIH JUIS CTPOUTENBCTBA CAaHATOPHS MMeeT (GopMy HPsSMOYTOJBHUKA,
cTopoHb! koToporo paBHel 900 M u 400 M. OznHa u3 OONBIIMX CTOPOH Yy4acTKa
unéT BAOIb MOpS, a TPH OCTalbHBIE CTOPOHBI HYXKHO OTTOPOAUTH 3a00pOM.
Haiimure nnuny sToro 3a6opa. OTBET gaiTe B METpax.

OrtBeT:

Ha pucynke wusobpaxéH rpa¢uk muddepeHuupyemoin ¢yskuuu y= f(x).
Ha ocu abcuucc oTMEYeHBl JAEBATh TOUEK: X;, X,, .., Xo. Cpeau 3TUX Touek
HaliIuTe BCE TOYKM, B KOTOPHIX Mpou3BoxHas (yHKumu f(x) OTpHUATENbHA.

B oTBeTe ykaxkure KOJIMYECTBO HAalICHHBIX TOYEK.

YA L
/'/\.\ y=/(x)
/ 1 : \\ /"/‘\=
T I \
1 ! \ Xs AR : \ -
X1 X2 X3 X4 \\: 0 ; X7|Xg Xo \ X
J/ N

OTBeT:

. . 2
BecHoit karep uIET NPOTUB TEYECHHUS PEKH B 1§ pa3a MeJUIeHHee, 4eM
o TedeHuto. JleroM TeueHne cTaHOBHUTCSA Ha 1 kM/4 memieHHee. [loaTomy seTom
.. 1 .
Karep UAET NMPOTUB TEUCHHS B 15 pasa MeJUieHHee, 4eM 1o TedeHuto. Haiiaure

CKOpOCTh TE€UEHHS BECHOH (B KM/U).

OrtBeT:

He 3a0yobme nepenecmu éce omeemst 6 bB/IAHK OTBETOB ¢ coomeéemcmeuu
C UHCIPYKUUEl RO 8bINOIHEHUIO PadOmbl.

12




Maremaruka. 11 kacc I'BD (nucpMenHas popma)

Yacrtp 2

/na 3anucu pewenuit u omeemos na 3adanus 11 u 12 ucnonwvsyiime bJIAHK
OTBETOB. 3anumume cnauana Homep evinonnsemozo 3aoanusn (11 niau 12), a
3amem noanoe 000cHO8annoe peuieHue u omeem. Omeemvl 3anucwvléaiime
4émKo u pazoopuueo.

E a) Pemmte ypaBHeHue cos2x =1— cos(% - x) .

0) Haiimure Bce KOpHM 3TOrO YypaBHEHHs, IPHHAUICKANIHE IPOMEXKYTKY
_5_ﬂ._n)
2’ '

Bce péOpa npaBunbHON TpeyronbHoi mpusmbl ABCA B,C, umeror anuny 6.
Touku M u N — cepeaunnl pédep A4, u A,C; COOTBETCTBEHHO.

a) Jlokaxxute, uTo npsimble BM u MN nepneHAuKyJIspHBIL.
6) Haiinure yron mexny nnockoctsimu BMN u ABB, .

13

Maremaruka. 11 kmacc I'BD (nucsMennas popma)

CucreMa oneHUBAHHUS IK3aMeHANMOHHOM pa60Tbl o MaTeMaTUuKe

Kaxnoe w3 3amanuii 1-10 cuyuTaeTcss BBIOJIHEHHBIMH BEPHO, €CIH
9K3aMEHYeMbIH JaJl BEPHbI OTBET B BHJE LEJIOr0 YHUCIA WIA KOHEYHOU
necsiTiuHOM  apoOu. Kakmoe BepHO BBIMOJIHEHHOE 33/1aHHE  OICHMBACTCS
1 6amioM.

OTtBeTnl K 3aganusam 1-10

Ne 3amanus OtBer
1 23
2 17 400
3 0,2
4 0,36
5 16
6 4213
7 24
8 1700
9 4
10 5

Pemienusi u kputepuu oueHuBanus 3aganuid 11 u 12

KomuyectBo 0amioB, BBEICTAaBISEMBIX 3a BBINOJIHEHHE 3amaHuii 11 m 12,
3aBUCHT OT MOJIHOTHI PEIICHUS U MMPABUIBHOCTH OTBETA.

OO0mue TpeOOBaHMS K BBHIMOJHCHUIO 3allaHUil C Pa3BEPHYTHIM OTBETOM:
peleHre JODKHO OBITh MaTeMaTH4eCKH I'PaMOTHBIM, MOJTHBIM, B YaCTHOCTH BCE
BO3MOXKHBIE CITy4ad JIOJDKHBI OBITh paCCMOTPEHBI. MeTO/IbI penieHust, OPMEI ero
3amucy U (OPMBI 3allUCH OTBETa MOTYT OBITH Pa3HBIMU. 3a pEIICHHE, B KOTOPOM
000CHOBaHHO TIOJNlyYeH NPABWIBHBI OTBET, BBHICTABISETCS MAaKCHMaJIbHOE
Kom4ecTBO OaimoB. [IpaBHJIBHBIA OTBET MpPU OTCYTCTBUH TEKCTa pPELICHUS
oreHuBaercs B 0 6aymioB.

OKenepTh IPOBEPSIOT TOJIBKO MaTeMaTH4ecKoe coJiep)KaHue
MIPEICTaBIEHHOTO PELICHUS], 8 OCOOCHHOCTH 3allCH HE YUUTHIBAIOT.

B kpurepmsax oOIeHUBAHWS KOHKPETHBIX 3aJaHWil coaepikarcs oomme
TpeOOBaHMsI K BBICTABICHUIO OAJJIOB.

IIpu BBHINONHEHMM 3aJaHUS MOXHO UCIIONB30BaTh 0€3 [OKa3aTeNlbCTBA
W CCBUIOK JrOObIe MaTeMaTHdyeckue (akThl, coaepkaimuecs B ydeOHHKax
W y4eOHBIX TMMOCOOWAX, BXOAANMX B (elepalbHbI MepedyeHb YISOHHKOB,
PEKOMEHIyEeMBIX K UCIIOJIb30BAHUIO NIPU PEANN3ALMH UMEIOLIUX FOCYJapCTBEHHYIO
aKKpeIUTalNI0 00pa30BaTeNbHBIX IPOTPAMM CPETHETO O0IIEro 00pa3oBaHusl.

14




Maremaruka. 11 kacc I'BD (nucpMenHas popma)

a) Pemure ypaBHeHue cos2x =1— cos(% - x) .

6) Haiimure Bce KOpHM »3TOrO YpaBHEHHS, IPHHAUICKAIINE HPOMEKYTKY

5
2 2

Pemenne.
a) [Ipeobpazyem 0Oe YacTu ypaBHEHUSL:

1-2sin” x=1—sinx; 2sin” x—sinx=0; sinx(2sinx—1)=0,
oTKyna sinx =0 wiu sinx:%.
U3 ypaBHeHus sinx =0 HaXomuM: X =7n, TIe NE Z.
U3 ypaBHeHHs sinx:% HaXOINM: x:—%+2nk, kelZ; x:—s?n+2nm, me.

6) C 1NOMOIIBIO 4YMCIOBOM  OKPY)XKHOCTH  OTOepéM  KOpHH  ypaBHEHUS,

MIPUHAUIEKAIUE IPOMEKYTKY [— STE; - n) .

[Homyuaem: —2m; —

OTBeT: a) TN, ne€ 7, —%+2nk, keZ; —%t+27tm, me 7Z;

6) —2m; - lﬂ; _In
6 6
ConepxaHue KpUTepus Bbasbt
OO60CHOBAHHO MOJIYYE€HbI BEPHBIE OTBETHI B 000UX IMyHKTaX 2
OG60CHOBaHHO NOJTY4€H BEPHBIH OTBET B IIYHKTE
NI
HOJTy4eHBI HEBEPHBIE OTBETHI M3-32 BEIYUCIUTENBHOM OIMOKH, HO IIPH 3TOM 1

MMeeTCsl BEpHas IOCIEeIOBATEIbHOCTh BCEX MIArOB pEIICHHS 000MX
MYHKTOB: YHKTA d W IIYHKTA 6

Pemenue He COOTBCTCTBYECT HU OJHOMY M3 KPUTCPHCB, ICPCUNUCIICHHBIX
BBIIIC

Maxcumanouoiii 6ann 2
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Bce pébpa mpasuipHON TpeyronbHod npusmbl ABCA B,C, umeT aauHy 6.
Touku M u N — cepenunnl pédep A4, u A;C; COOTBETCTBEHHO.

a) Jlokaxkute, uto nipsimbie BM u MN miepnieHIUKYJISpHBIL.
6) Haiigure yron mexny miockoctsimu BMN u ABB,.

Pemenue.
a) [Tycts Touka H — cepenuna AC. Torma
BN®>=BH’+NH"’ =(3\5)2+62 =63.
Bwmecre ¢ Tewm,
BM>+MN*=(3%+6%)+ (3> +3%)=63,

a Torga mo Teopeme, oOpatHOW Teopeme Iludaropa,
TpeyroabHUk  BMN  sBusercs  OpSAMOYTOJbHBIM
C IPSAMBIM yTJIoM M.

6) [Ipoeném mnepnenaukynap NP x npamoi A B,.
Torma NP1 A\B, u NP 1 A A. Cnenosarensno, NP L ABB,. Ilostomy MP —
npoekuus MN Ha minockocTs ABB,.

B

[Ipsmas BM  nepnennukyisipsa MN, Torma mo TeopemMe O TpéX
nepnengukynsapax BM | MP. CnenoparensHo, yron NMP — nuHEHHBIH yroa

HCKOMOTO YTJIa.
33
==

Jnvaa NP paBHa IOJNOBUHE BBICOTHI TpeyronbHuka A,5,C;, T0 ectb NP =

NP 33 3

[ostomy sinZNMP=——=—""—==—=

MN 2.3J2 8°

CnenoBarensuo, ZNMP = arcsin \/% .

OrtBer: 0) arcsin\/g .
CojieprkaHue KpuTepHs Bauist

Vmeetcst BepHOE OKA3aTENBCTBO YTBEP)KACHHUS IyHKTa @ M 0OOCHOBAaHHO
TIOJTyYeH BEPHBIH OTBET B IYHKTE 6

Vimeetcst BEpHOE JOKA3ATEILCTBO YTBEPIKACHHUS ITyHKTA d,
i 1
000CHOBAaHHO ITOJIYYCH BEPHBIN OTBET B IIYHKTE 6

Pemenue He COOTBCTCTBYCT HU OAHOMY M3 KPUTCPUCB, NICPCUNUCIICHHBIX
BBILIC

Maxcumanvrwiii 6ain 2
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Maremaruka. 11 kacc I'BD (nucpMenHas popma)

Oo0pa3en dK3aMeHAIIMOHHOT0 BapHaHTa Ui nposeaenuss [BI-11
(mucbsMeHHas ¢popma) Mo MaTeMaTHKe ¢ MAPKUPOBKOH 0ykBoOii «K»

HNucTpyKuusi no BHINOJHEHUIO PA60THI

Dk3aMmeHannoHHas pabora coctout u3 10 3ananuii. Ha BeimomHeHne paboThl
0 MaTeMaTukKe OTBOAMTCS 3 yaca 55 MuHyT (235 MHUHYT).

OtBetbl K 3a7aHusiM 1—10 3anuimiuTe B MOJS OTBETOB B paboTe, a 3aTeM
nepeHecuTe B ONaHK OTBETOB. [l 3TOro B OJaHKE OTBETOB 3alMIIUTE HOMEpa
BCEX 3aJaHHUH B CTOJIOCI] CJICTYIOMNM 00pa3oM:

1)

2)

3)

9)

10)

OtBetsI K 3aganusM 1—10 3anummTe B OJIAHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOLIMX 3aJIaHui. B ciydae 3amucu HEBEPHOTO OTBETA 3a4EPKHUTE €ro
1 3alUIIATE PSIIOM HOBBIH.

Brnank oTBETOB 3amoJyHSETCS SPKUMH YEPHBIMU 4YepHIUIaMH. JlormyckaeTcs
WCTIOJIb30BAHUE TeNICBOM, MM KaMJUISIPHON, HITH TIEPHEBOH pyUeK.

IIpy BBINOJIHEHWU 3a/JlaHUH MOXKHO II0JIb30BATHCS UYEPHOBUKOM. 3aIrlucH
B paboTe U B YEPHOBHUKE HE YUUTHIBAIOTCS IIPH OLIEHUBAHWUH PaOOTHI.

Bannel, monmydeHHble Bamu 3a BBHITOSHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
IMocTapaiiTech BBIOJIHUTH KaK MOXHO OOJIbIIIC 33JaHWil M HaOpaTh HaHOOIbINEE
KOJIMYECTBO OaJIJIOB.

Kenaem ycnexa!
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Maremaruka. 11 kmacc I'BD (nucsMennas popma)

Omeemamu K 3a0anuam 1-10 asnaomcea yenoe wucno, KOHeYHAA 0eCAMUYHASA
0podb unu nociedosamenbHOCmsy yudp. 3anuwiume omeem 6 nojie omeema 6
mekcme padomot, 3amem nepenecume ¢ bJIAHK OTBETOB cnpasa om nomepa
coomeemcmeyrouieo 3aoanusn. Eounuysl usmepenuii nucameo e HyjicHo.

B mauke 250 muctoB Oymaru ¢opmarta A4. 3a Hememo B odrice pacxomyercs
700 nucToB. Kakoro HanMeHbIIIEro KOJIMYECTBa Ma4eKk OyMaru XBaTHUT Ha 8 Hesenb?

OTBeT:

Hanor Ha moxoas! ¢pm3udeckux aun B Poccun cocrapiser 13% 3apaOoTHOI IUIaThL.
3apabotHas mmiara MBana Kyspmmua paBHa 20 000 py6neii. Kakywo cymmy
OH TIOJIYYHUT ITOCJIE YIUTATHI 3TOTO Hajora?

OrtBeT:

Haiinure xopenb ypaBHenus 2 +9x =4x +3.

OrtBerT:

Ha uemnuonaTe mo mpeDKKaM B BOJY BBICTYIAIOT 25 CIIOPTCMEHOB, CPEIN HUX
8 mpeiryHoB u3 Poccum u 9 npeiryHoB u3 Kuras. Ilopsaok BbICTYIIEHUH
onpezaenseTcs xkepeObEBkoil. Halaure BepoATHOCTH TOrO, YTO WIECTHIM OyneT
BBICTYNATh MpPHITYH U3 Kuras.

OrtBerT:

Ha  npmarpamme — mokazaHa — cpemHeMecsdHas — TeMIeparypa  BO3AyXa
B ExarepunOypre (CepmioBcke) 3a kaxabiii Mecsn 1973 roxa. [lo ropuzonTanu
yKa3aHbl MeCsLbl, [0 BEpPTHUKAIM — Temieparypa B rpaaycax Llembcusi.
Omnpenennure IO AWarpaMMe HAHOOJNBIIYI0 CPETHEMECSYHYIO TeMIIeparypy
BO BTOpOH moJioBHHE roga. OTBeT naiite B rpagycax Llenbcus.
20
16

12 =

OrtBerT:

18




Maremaruka. 11 kacc I'BD (nucpMenHas popma)

II] Ha npsimoii ormeuens! Touku P, O, R u S.
P 0 R S

] ] ] o ] ] ]
T T

0 1 2 3 4 5 6

hd T hd T ™ T

YCTaHOBUTE COOTBETCTBUE MEX]Y YKa3aHHBIMH TOYKAMH U YUCIAMHU U3 MPABOTO
cTOoN011a, KOTOPBIE UM COOTBETCTBYIOT.

TOYKN YHCIIA
P 1) log,10
7
2y L~
R 3) 26
N 4) 0,67
PIO|R|S
OrtBer:
B Ttpeyronsuuke ABC wu3BectHO, uro AB=BC=25, B
AC =14.

Halinute nnmuny Mmenuansl BM .

OTBeT: .
C

VY4acTok 3eMJIM JUIS CTPOUTENBCTBA CAaHATOPHS MMeeT (GopMy HPsSMOYTOJBHUKA,
croponbl kortoporo paBHbl 900 M u 400 M. OnHa U3 OONBIIMX CTOPOH y4YacTKa
UIET BAOJb MOpS, @ TPU OCTAIbHBIC CTOPOHBI HY)KHO OTTOPOAUTH 3a00pOM.
HaiinnTe mmHy 3T0To0 3a60pa. OTBET NaiiTe B METpax.

OrtBeT:
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III Ha pucynke wusobpaxén rpa¢uk muddepeHuupyemoin ¢ynkuuu y= f(x).
Ha ocu abcuucc oTMEYEHBI JAEBATh TOYEK: X;, X,, .., Xo. Cpeau 3TUX Touek
HaliIuTe BCE TOYKM, B KOTOPHIX Mpou3BoxHas (yHKUmH f(x) OTpHUATENbHA.

B oTBeTe ykaxuTe KOIUYECTBO HAMIEHHBIX TOUEK.

VA
AN\ y=f(x)
/ 1 1 \\ /I/‘\
I ' ' \
! ! \ Y AN
X1 X2 |x3 x4 \\: 0| X7|Xxg | Xo \ X
\_J N

OTBeT:

MotopHas soaka mponuia NpoTUB TeueHUs peku 112 kM U BepHyslach B MYHKT
OTHpAaBICHUS, 3aTpaTUB Ha OOpaTHBI IyTh Ha 6 dacoB MeHbmIe. Haiinure
CKOPOCTh TE€YEHHs, €CIH CKOPOCTh JIOAKM B HEMOJABIKHOM Bozae paBHa 11 km/d.
OTBeT naifTe B KM/4.

OTBeT:
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Maremaruka. 11 kacc I'BD (nucpMenHas popma)

CucremMa olleHHBAHUS IK3aMEeHALMOHHOI padoThl N0 MaTeMaTHKe
¢ MapKUPOBKOii OykBoi «K»

Kaxnoe w3 3amanmit 1-10 cuuTaercss BBIMIOJHEHHBIMH BEPHO, €CIHU
9K3aMEHyeMbIH JaJ BEpHbI OTBET B BHJE LEJIOr0 YHCIA WIK KOHEYHOU
necaTHaHOW npodu. Kakaoe BepHO BBINOJIHEHHOE 3aJlaHUE  OICHUBACTCA
1 6amioM.

OTtBeThI K 3aganusam 1-10

No 3aganus OtBeT
1 23
2 17 400
3 0,2
4 0,36
5 16
6 4213
7 24
8 1700
9 4
10 5
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Maremaruka. 11 kmacc I'BD (nucsMennas popma)

O0pa3zen 3K3aMeHALMOHHOI'0 MaTepHaJa
st 'BI-11 (mucbmennas popma) no MATEMATHUKE
(mapkupoBka «C»)

HNHcTpyKkums mo BHINOJIHEHUIO PadoThI

Dk3aMeHanmoHHas paboTa BKJIroYaeT B ceds 12 3amanmii. Ha BeimonHeHue
paboThl IO MaTeMaTUKe OTBOAUTCS 3 yaca 55 MuHYT (235 MUHYT).

OtBeThl K 3aaanusaM 1—10 3anuimuTte B 61aHKe OTBETOB. [[j1s1 3TOr0 B OaHKe
OTBETOB 3alMIINTE HOMEPA BCEX 3a/laHU B CTOJOEI] CIEAYIOMIHIM 00pa3oM:

1)

2)

3)

9)

10)

Otgetsl K 3amanusM 1-10 3anummte B OJIaHK OTBETOB CIpaBa OT HOMEPOB
COOTBETCTBYIOIIMX 3a/laHUi. B ciiyyae 3amucu HEBEpHOTO OTBETa 3aUePKHHUTE €ro
1 3aIUIIATE PSIIOM HOBBIH.

Ipu BeImoHEHNH 3aganui 11 u 12 TpeOyercs 3ammcarh IOJHOE pEIIcHHE
U OTBET B OJIaHKE OTBETOB.

Bannel, momyuyenHsle Bamu 3a BBIIOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMocrapaiiTech BBITIOIHUTH KaK MOXHO OOJIbIIE 33aJaHWil M HaOpaTh HaHOOIbIIEe
KOJIMYECTBO OAJJIOB.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anusm 1-10 aenaromca uenoe uucno, KOHeUHaAs OeCAMUUHASA
0po0bL UNU NOC1e008amMeENbHOCHb UUPDD.

[lokonaaka crout 20 pyOneil. B BockpeceHbe B CylepMapkeTe IeicTByeT
CrenraIbHOe MPETOKCHUE: 3aITaTHB 3a JBE IMOKOIAIKH, TTOKYMaTe b MOayJdaeT
Tpu (ogHYy — B mojapok). Kakoe HanOompliee KOJMYECTBO HIOKOJIATOK MOKHO
MOJYYHTh, TOTPATHB He Oosee 210 pyOieit B BockpeceHbe?

OTBeT:

Hanor Ha noxozap! pusnveckux nuil B Poccun cocrapnsier 13% 3apaOoOTHOM TUIATHI.
3apabotHas mirata MBama Kyssmmua paBra 20 000 pyGueit. Kakyio cymmy oH
MOJIYYHT II0CTIE YIUIAThI 3TOTO Hayora?

OTBeT:

Haiigure xopens ypaBHenus 2 +9x =4x+ 3.

OTBeT:

Ha yemnuonare mo mpebKkaM B BOAY BBICTYNAKOT 25 CIOPTCMEHOB, CPEIU HUX
8 mnpeiryHoB u3 Poccuu u 9 npeiryHoB u3 Kuras. Ilopsaok BblcTymieHUi
ompezensercs: kepeObEBKoW. Haliure BepoSTHOCTH TOrO, YTO MIECTHIM OyIeT
BBICTYTATh NPBITYH U3 Kutas.

OrtBeT:
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Ha nuarpamme nokasaHa cpelHeMecsiuHas TeMIleparypa Bo3ayxa B Huxzem
Hosropoge 3a xaxapiit Mecsit 1994 rona. ITo ropu3oHTany yKa3bIBalOTCsl MECALIB,
o BepTUKaIM — Temmeparypa B rpagycax Lemscus. Omnpexpenure
0 TPUBEACHHOW AmMarpaMMe, CKOJIBKO OBIIO MeCAIeB C IOJIOKHUTEIBHOU
CpeHEMECSIYHOI TemMIepaTypoil.

16 —
12

-8
-12
-16

OTBeT:

KaxxioMy U3 4eTBIPEX YHCEIT B JIGBOM CTOJIOLE COOTBETCTBYET OTPE3OK, KOTOPOMY
OHO TNPHHAIJICKHUT. YCTAaHOBHTE COOTBETCTBHE MEXKAY YHCIAMH H OTPE3KaMH
13 TIPaBOTO CTONOMA.

HEPABEHCTBA PELLEHUS
A) logs20 1 [0;1]
5) % 2) [12]
3) [2:3]
B) 10
M 23 4y [3:4]

BrnummTte B mpuBeaéHHY0O B OTBeTe TalbnMIy TmoA KakIoH OykBO#
COOTBETCTBYIOLIUI OTPE3Ky HOMED.

A|B|B|T

OTBeT:

CropoHsl napamenorpaMMa paBHbl 12 u 15. BbicoTa, omylieHHas Ha IEPBYIO
U3 3TUX CTOpOH, paBHa 10. HalinuTte BBICOTY, OIYILIEHHYIO Ha BTOPYIO CTOPOHY
napasieorpaMmma.

OTBeT:
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VY4acTok 3eMiIH JUIS CTPOUTENBCTBA CAHATOPHS MMeeT (GopMy HPsIMOYTOJBHUKA,
croponbl kotoporo paBHbl 900 M u 400 M. OnmHa U3 OONBIIMX CTOPOH y4YacTKa
UIET BAOJb MOpS, @ TPU OCTAIBHBIC CTOPOHBI HY)KHO OTTOPOAUTH 3a00pOM.
HaiinnTe mmHy 3TOTO0 3a60pa. OTBET NaliTe B METpax.

OrtBeT:

II' [psmas y=5x+8 mapamwienbHa KacaTenpHOH K Tpaduky QyHKIHH

2 .
y=x"-9x—37. Haifaure abcruccy TOYKH KacaHHS.

OrtBerT:

o N 2
Becnoli karep uaér NOPOTHB TEYEHUsS PEKU B 13 pasa MeJUICHHEE, 4YeM
no teyeHuto. Jlerom TeueHne craHoButrcsa Ha 1 kM/4 MemneHHee. [ToaTomy setom
. 1 o
KaTep UAET IPOTUB TEUYEHUS B IE pasa MeJuleHHee, ueM 10 TedyeHuro. Halinute

CKOPOCTh T€YCHHS BECHOH (B KM/1).

OTBeT:

He 3a06yobme nepenecmu ¢ce omeemot ¢ bJIAHK OTBETOB 6 coomeéemcmeuu
C UHCMPYKYUEN No 6bINOJIHEHUI0 PadOmbL.

Yacrsb 2

Mna 3anucu pewenuit u omeemoé na 3aoanus 11 n 12 ucnonvzyiime bJIAHK
OTBETOB. 3anuwmume cnauana Homep 8vinonnaemozo 3aoanusn (11 niau 12), a
3amem noaHoe 000CHOBAHNOE Pelienue U Oneent.

a) Pemmte ypaBuenue cos2x=1— cos(% - x) .

6) Hailiqure Bce KOpPHM STOrO ypaBHEHUs, IPHHAAJIEKALUME MPOMEXKYTKY

e
2 2

B terpasape ABCD pebpo AD mmeet mnuHy 7, a Bce ocTalabHbIE péOpa paBHEI 6.
a) [lokaxnte, uro npsmeie AD u BC meprneHIUKyISPHEL.
0) Haitmure paccrosaue mexny npsmeivu AD u BC'.
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CucTeMa oneHUBAHMS IK3aMeHANMOHHOM paﬁOTbl mo MaTeMaTUuKe

Kaxnoe w3 3amanuit 1-10 cuuTaeTcsi BBIMOJHEHHBIMH BEPHO, €CIH
SK3aMEHyeMBbId Jal BEpHBI OTBET B BHUAE IEJIOT0 4YHCIa MIA KOHEYHOU
necatuaHoW  npodu. Kakmoe BepHO BBINOJIHEHHOE 33JlaHUE  OICHHUBACTCS
1 GamioM.

OTtBeTnl K 3a1anusam 1-10

Ne 3amanus OtBeT
1 15
2 17 400
3 0,2
4 0,36
5 7
6 2341
7 8
8 1700
9 7
10 5

Pemenusi u kputepuun oueHuBaHus 3aaanuii 11 u 12

KonunuectBo 06amioB, BLICTABISEMBIX 3a BBINOJHEHHME 3amanmii 11 u 12,
3aBHCHT OT ITOJTHOTHI PEIICHHS U MMPABUIBHOCTH OTBETA.

OOmue TpeOoBaHHWS K BBHINONHEHHIO 3aJaHUH C Pa3sBEPHYTHIM OTBETOM:
peleHre JODKHO OBITh MaTeMaTH4ecKd I'PaMOTHBIM, MOJHBIM, B YaCTHOCTH BCE
BO3MOYKHBIE CITy4dad JOJDKHBI OBITH paCCMOTPEHBI. METOMBI peieHust, JOpMbI ero
3anucH U (OPMBI 3aITUCH OTBETa MOTYT OBITh pa3sHBIMH. 3a PEIIeHHE, B KOTOPOM
000CHOBAaHHO TIIOJIy4eH NPaBWIBHBI OTBET, BBICTABISETCS MAaKCHMaJbHOE
Kom4ecTBO ©OamsoB. I[IpaBUBbHBIA OTBET MNpPU OTCYTCTBUM TEKCTa PELICHUS
oneHuBaercs B 0 6aymioB.

OKCTIepTHI TPOBEPSIOT TOJBKO MaTeMaTHIeCKOe coJiepKaHue
MIPEICTaBIEHHOTO PELICHUs, 8 OCOOCHHOCTH 3alMCH HE YUUTHIBAIOT.

B kputepusx oOIeHUBAaHUS KOHKPETHBIX 3aJaHUil coaepikaTcs ooume
TpeOoBaHMA K BEICTABICHHUIO OAIIIOB.

IIpy BBHIIONHEHWM 3aJaHUS MOXKHO WCIOJNB30BaTh 03 0Ka3aTelbCTBa
M CCBUIOK JIIOOBIE MareMaTHueckue (akThl, cojepamuecss B y4eOHHKax
W yd4eOHBIX TMMOCOOWAX, BXOAANMX B (enepaibHbId MepedyeHb YUeOHHKOB,
PEKOMEHTyeMBIX K NCITIOIb30BAHUIO IIPH PEasTH3allii HMEIONIUX TOCyIapCTBEHHYIO
AKKpeIUTaLuI0 00pa30BaTeIbHbIX IPOrPaMM CpeIHEro 001ero o0pa3oBaHusl.
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a) Pemute ypaBHeHue cos2x =1— cos(% - x) .

6) Haiimure Bce KOpHM 53TOrO YpaBHEHHS, NPHHAUICKAIINE HPOMEKYTKY

5
2 b

Pemenne.
a) [Ipeobpazyem 00e gacT ypaBHEHUSL:

1-2sin” x=1—sinx; 2sin” x—sinx=0; sinx(2sinx—1)=0,
oTKya sinx =0 wiu sinx:%.
U3 ypaBHeHus sinx =0 HaXomuMm: x =7n, TIe NE 7.
U3 ypaBHeHHs sinx:% HaXOINM: x:—%+2nk, kelZ; x:—s?n+2nm, me.

6) C 1NOMOIIBIO 4YMCIOBOM  OKPY)XKHOCTH  OTOepéM  KOpHH  ypaBHEHU,

MIpUHAJUIEKAIUE IPOMEKYTKY [— STE; - n) .

[omyuaem: —2m; —

OTBeT: a) TN, n€ 7, —%+2nk, keZ; —%t+2nm, me 7Z;

6) —2m; - M; _In
6 6
ConepxaHue KpuTepus basbt
OO60CHOBAHHO MOJIYYE€HbI BEPHBIE OTBETHI B 000UX IMyHKTaX 2
O60CHOBaHHO IOJTY4€H BEPHBIH OTBET B IIYHKTE
NI
HOJTyYCHBI HEBEPHBIE OTBETHI M3-32 BEIYUCIUTENBHOM OIMOKH, HO IIPH 3TOM 1

MMeEeTCsl BEpHas IOCIEeOBATEIbHOCTh BCEX MIArOB pEIICHHS O000MX
IYHKTOB: YHKTA g W IIYHKTA 6

Pemienue He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPHUCB, MCPCUNUCIICHHBIX
BBILIC

Maxcumanouoiii 6ann 2
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B terpasape ABCD pebpo AD mmeet minHy 7, a Bce OcTalIbHBIE péOpa paBHEI 6.
a) Jlokaxxute, uto npsimbie AD u BC TiepneHIUKYISPHBIL.
6) Haiigure paccrosinue mexxay npsimbimu AD u BC .

Pemenue.

a) [lyctb H — cepeauna pebpa BC, Torma D
meauanbl AH w  DH  paBHOOEIpPEHHBIX

TpeyroabHUkoB BAC u BDC CcOOTBETCTBEHHO

neprneHauKkyasipasl - BC.  3Ha4YMT, IUIOCKOCTh N

AHD mnepnenaukynspHa npsmoit BC, mo3stomy

npsimbie AD u BC nepneHIuKyJIspHbl. Fl B
6) Iockomnbky ruiockocts AHD mepreHukyispaa 24
npsamoil BC, paccTosiHMEe MEXAy NpsAMbIMU AD C

u BC paBHO BbeicOTe TpeyronbHuka AHD,
OIIYILIEHHOW U3 BepIIUHBI H .
W3 paBHBIX paBHOOSAPEHHBIX TPeYToNbHUKOB BAC n BDC HaxomuM:

DH = AH =+ AC*~CH*=3+/3.

B paBHOOenpenHOM TpeyromsHuKe AHD BBIcOTa HN , IpoBei€HHAs K OCHOBAHUIO,

paBHa
/A 2 AD?_ /59
4 2

V59

OTBeT: 0) —

Copep:kaHue KpUTEpHst Bbasnbt

Vmeetcst BepHOE TOKA3aTENBCTBO YTBEP KACHHUS ITyHKTa ¢ U 0OOCHOBAaHHO
TIOJTyYeH BEPHBIH OTBET B IYHKTE 6

Vmeetcs BepHOE OKA3aTEIBCTBO YTBEPIKACHHUS ITyHKTA d,
NI 1
000CHOBAHHO IOJIyYeH BEPHBIH OTBET B IIYHKTE O

Pemenue He COOTBCTCTBYCT HU OAHOMY HU3 KPUTCPUCB, NICPCUNUCIICHHBIX
BBILIC

Maxcumanvrwiii 6an 2
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