PE3YJ/IbTATbl TPEHUPOBOYHOI'O
TECTUPOBAHHUA 2019
[10 MATEMATHUKE

[10 TEXHOJIOI'MHA EI'D

MAXUHCKAA HATA/IbA ANIEKCAHIPOBHA,
NPEACEAATE/b NPEAMETHOM
KOMWCCUM TMA-11 NO MATEMATUKE

CeMMHap-KOHCYNbTaUKMA NO pe3yabTaTaM TPEHMPOBOYHOIO
TecTupoBaHMA no TexHosnornm EM3 8 2019 roay



O6mue nudps TT-11 EM' BA30BbIN YPOBEHD

27 Tepputopumn

Moaenb 2019 roga He n3ameHUNaCb MO CPaBHEHUIO C
2018 rogom

180 MMHYT — BpemsaA BbINOJIHEHUA

CnpaBoYHble maTepuasbl BblAaBa/INCb B NaKkeTe
MaTepnanos

3a Ka)Xao0e BEpHO peLleHHOoe 3aaHne obyyatoLemycs
Haumcnanca 1 6ann

Pa3peLuafIOCb NUCMOJ1b30BAaTb I'IVIHEVIKV



B paboTy BKJIFOUYEHBI 3aJlaHUA 0a30BOT'0 YPOBHSI
no BCEM nipeaMeTHBIM pa3/iesiaM:

Teopua BEpOATHOCTEN
Anrebpa M CTaTUCTUKA
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MaTemMaTU4YeCKoro
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O61ue qU@PHI

CpeaHunmn nepsudHbin 6ann TT coctasun 11,24

MakcumanbHbin pe3ynbTaT (20 6annos) Habpanum 3
YYaCTHUKa 1T

MuHumanbHbin pe3ynbtat (0 6annos) Habpan 1
YY4acCTHUKa TT

Ab6contoTHaa pe3ynbTatuBHOCTb 89,91%
KayecTtBeHHaA pe3ynbtatuBHoCcTb 47,17%



Pe3ynbTaThl BBINOJHEHUA 3aaHuU TT no
MaTeMaTUKe Ha 6a30BOM YPOBHE

OTmeTKa no
naATU6aNNbH
OM LWLKane

KonnyecTtso 17-20 12-16 6 N meHee
6annos
[ona 11% 36% 43% 10%
yyallmxcs,

HabpasBLNX
6annbl
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Beicokue nokasaresu ycrelnHocTHy (Bbliie 80%)

Ne 1 (BbldMCANTENbHBLIM NPpUMep)
Ne 3 (3apaya ¢ NpakTUYEeCKUM codepKaHuem)

Ne 4 (mouck HeEM3BECTHOM BEAUYUHDI NO
dbopmyne)

Ne 9 (cooTBeTCTBME MEeKAYy BEANYNUHAMU W
3HAaYEHUAMM)



B cpaBHeHuu c pesysbraTaMu TT-2018 BeIpOCIH
nokasatenau TT-2019:

Ne 7 (peweHmne ypaBHEHMA) B ABaA pa3a



B-CpaBHeHuH c pesysbraTamMmu TT-2018
CHU3UJINCh TOKa3aTeau 1T-2019:

Ne 11 (tabamnyHoe n rpadpuyeckoe
npeacraBneHne nHeopmaumm)
Ne 13 (ctepeomeTpuyeckan 3agaya)

Ne 14 (nHTepnpeTaumna rpapmryeckon
MHPOpMaLUN)

Ne 19 (3aga4a 0 KOHCTPYUPOBAHMM Yncna)
Ne 20 (tekcTtoBan 3aga4a)



B-cpaBHeHuU c pe3ysibTaTaMu TT-2018
CHU3UJIUCH (CylleCTBEHHO) noka3aTteau TT-2019:

Ne 6 (3a3a4a C NpaKTUYECKUM
coaeprKaHnem)

Ne 8 (mnaHumeTpumnyeckas 3aaada c
NPaKTUYECKUM coaeprKaHnem)

Ne 18 (normnyeckan 3apada)



PekoMeHgaluu 1o paboTe ¢ y4yaliuMUcs,
JIAHUPYIOILIYMHU BbIINIOJHEHUE 3K3aMEHALMOHHOHU

paboThl Ha 6a30BOM YPOBHE
KaxKabin ydawmmca aonKeH b6biTb 03HAKOMIEH C OTKPbITbIM
6aHKOM TEeCTOBbIX 3a1aHNIN, CMIPABOYHbIM MAaTEPUAJIOM,
BXoAALMM B cocTas KUM

Yyntenam Heobxoanmo otpabaTbiBaTb C y4alWMMUCA YMEHUE
NO/b30BATbCA CMPABOYHbIM MAaTEPUAIOM

[nAa y4awmxcs, cnabo oBnagesLwnX AN GakTUYECKN He
OB/1IaeBLUINX MaTEMATUYECKMMUN KOMNETEHLMAMMU,
NOMNYCKaLWMMKU 3HAYNTENIbHOE YMUCNO0 OLLMOOK B BbIYNCNEHUSAX,
NpPU YTEHUU YCNOBUA 334341, 06pa30BaTE/IbHbIN AKLUEHT AO/KEH
ObITb cAenaH Ha PopMUPOBAHNN HA30BLIX MaTEMATUYECKUX
KOMMNETEHTHOCTEN



PekoMeHgaluu 1o paboTe ¢ y4yaliuMUcs,
[JIAHWPYIOLMMHU BBINIOJIHEHUE 3K3aMEHALMOHHOM
paboThl Ha 6a30BOM YPOBHE

ANA NOAroTOBKU K rocyaapCcTBEHHOW UTOrOBOU aTTecTaLlmm
obyyarowmmca cneayet pas/IMYHbIMU ANArHOCTUHECKMMMU
npoueaypamm BbiABUTb 9—12 3aa4aHMMN 3K3ameHa 6a30BOro
VPOBHA, KOTOPble 06y4atloWMMNCA MOXKET BbINOJIHUTb, BO3MOKHO,
c owmnbkamu, n B npouecce obyyeHna 4OOUTLCA YBEPEHHOTO
BbIMOJIHEHUA 3TUX 3a4aHNN. PacwumpaTtb Kpyr 3STUX 3a4aHNN
cneayeT No3TanHo;

opraHmn3oBaTb PaboTy AnA pa3INYHbIX rpynn obyyatoLmxcs

OHOr0 K/N1acCa Ha Pa3HbIX YPOBHAX B YPOHYHOU U BHEYPOUYHOMU
paboTe;



PekoMeHgaluu 1o paboTe ¢ y4yaliuMUcs,
[JIAHWPYIOLMMHU BBINIOJIHEHUE 3K3aMEHALMOHHOM
paboThl Ha 6a30BOM YPOBHE

nna obyyarowmxca, KOTopble UMERT A0CTAaTOYHO BbICOKUM
YPOBEHb NOArOTOBKM, HO HE NIAHMPYIOT CAaYy 3K3aMeHa
NPodUNbHOIo YPOBHSA, NPU NOATrOTOBKE K 3K3ameHy 6a30BOro
VPOBHSA, cneayeT Aenatb 60N1blLIMK aKLEHT Ha pelleHune 3aaa4
17-20, c uenbto pa3BUTMA MbILL/IEHNA, A TaKXKe yAennTb
BHUMAHME POPMUPOBAHUIO NPeacTaBaeHna 006 0bLLLEKYAbTYPHOMU
PONN MAaTEMATUKU, ee NPUKIAAHON POAN B COBPEMEHHOMU KU3HM,
PA3BUTUIO HarNAAHbIX FTeEOMETPUYECKMX NPEeACTaBAEHUMN.



CripaBOYHEbIE MaTepUaJIbI
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CrpaBO4YHbIE MaTepUaJIbI
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06mue udpbl TT-11 ET'3 MPOPUJIbHBIM YPOBEHD

573 y4yacTHMKaA

29 TeppuUTOpUN

[PaHMLA MMHUMA/IbHBIX Bannos
Ha 2019 rog — 6 6annos
(27 TecTtoBbIX)

MHHHCTEPCTBO OBPAIOBAHHA H HAYKH E’Gf‘["l!ﬁl. RO BEET 1
DdenepanbHas Cayx0 J @ [
10 HA/30PY B cepe 0GPA3OBAHHYHTTHHYIGHIN Pchcion Suieriu
(Pocobpnanszop) 3APETUCTPHPOBAHO |
Permctpanmonisii ¥ ,‘:’z’éﬁéﬂ

IMMPHUKA3 ar 2 Gt a A/,

18.11.2016 N 1087
Mockea

06 onpefeJéeHHH MAHHMAINBHOTD KOJTHYECTEA banjiosB eIHHOID rocyaapcrecHHOIO
IKIAMEHA, NOATBEPAIAKIUETD OCBOCHHE ﬂﬁpﬂ'jDBaTEﬂbHﬂﬁ nporpamMmsl CpeaHEro
obmero ﬂﬁPﬂWBaHHH, H MHHHMAJBHOI0 KOJHYECTBA GAI0B eIHHOT0
roCy 1apcTBEHHOID 3K3aMeHa, HeohX0aHMOro 18 MOCTYILIEHHA B GﬁpﬂiDBHTEJ!LHHE
[}PI'EIIHZHHHH BhICINEDID nﬁpninuannn Ha ﬂﬁ‘}"{'ﬂﬂl‘lﬁ o nporpamMmmMam ﬁaﬁaﬂﬂﬂpﬂﬂ'['ﬂ
H MporpaMmMamM ClieiHaaHTeTa



O61ue qU@PHI

MuWHUMaNbHbIXN NOPOr ANA NOCcTynaeHnA B BY3-bl u
nosiy4eHuna atrectata — 6 6annos (27 TecTtosbix)

CpeaHun nepsmnyHbIN Bann no utoram 1T1-11 7,9

89 yyacTtHuKoB (15,53%) He npeoaonenm MUHUMA/IbHbIN
nopor 6 nepBu4YHbIX 6ann0B, T.e. Habpanun 0-5 6annos

Hanbonbliee konnyectso 6annos — 26 (M3 32 BO3MOXKHbIX)
Habpan 1 yyacTHuK TT-11

HanmeHbLlee KonnyectBo HabpaHHbIX bannos coctasuno O
(Habpan 1 y4yacTHUK)



Pe3y/bTaTUBHOCTH BBINIOJIHEHUS 3aJaHUU
Cc KpaTKUM oTBeTOM (NeNe 1-12)

7,91 n3 12 BO3MOXHbIX
1 yyacTHUK TecTMpoBaHua Habpan 0 bannos

27 y4acTHUKoB (4,7%) BbINONHWIN BCE 33JaHNA C KPATKUM
OTBETOM BEpPHO

BbinonHeHMe 3aaaHnUM C KPAaTKMM OTBETOM ABAETCA
NOoKa3aTe/ieM roTOBHOCTU ydalimxca K El'9, NOCKONbKY
NpaBU/IbHOE BbINONHEHUE TONbKO BCcexX 12 3a4aHNN C KPaTKUM
OTBETOM NpU Nepesoe B TeCToBble Bannbl, N03BoOAAET HAbPaATb
VYACTHUKY 62 6anna, 4To ABAAETCA XOPOLUMM LLAHCOM
NOCTyn/ieHnA Ha b6toaXKeT B perMoHanbHble BY3-bl



COOTBEeTCTBUE NIEPBUYHBIX U TECTOBBIX 0AJIJIOB
El'D 2017
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YcrneniHoe BbIMIOJIHEHUE 3a/1aHHUU

Ne 1 (npocTenwana TekctoBaa 3a4a4a)

Ne 2 (uyteHue gnarpamm)

Ne 3 (peweHue 3a4a4 Ha KBaApaTHOM peLleTKe)
Ne 4 (BepoATHOCTHas 3aaa4a)

Ne 5 (pelueHmne npocTtenwnx ypaBHEHNN)

Ne 6 (nnaHnmeTpuyeckana 3aaaya)

Ne 7 (npumeHeHMe Npomn3BoaHOMN K
nccnegoBaHUO GYHKLMN)

Ne 8 (ctTepeomeTpunyeckasn 3aaava)



3aJlaHUA C pa3BEepHYTHLIM OTBETOM

Konnyectso 6annos., BbICTaBAEHHbIX 33 BbIMNONHEHME 3a4aHNN
13 — 19, 3aBUCUT OT MNONHOTbI peLlleHNAa N NPaBUIbHOCTHU
oTBeTa

O6bwue TpeboBaHUA K BbIMOJIHEHUIO 3a4aHUN C PA3BEPHYTbIM
OTBETOM: peLleHne AO0NKHO ObiTb MaTEMATUYECKM
rPAaMOTHbIM, NONHbIM, BCE BO3MOXHble CAy4Yan AONKHbI ObITb

PAaCCMOTpPEHDI

MeToabl pewweHna, Gopmbl 3anNnUCKU peLieHnAa N OTBETa MOryT
ObITb pa3HbIMU

3a pelleHue, B KOTOPOM 060CHOBAHHO MNO/IyYeH NPaBU/IbHbIN
OTBET, BbICTAB/IAETCA MaKCMMa/IbHOE KoainyecTBo 6annoB



3aJlaHud C pa3BepHYTHIM OTBETOM

[TpaBU/IbHbIN OTBET NPU OTCYTCTBUM TEKCTA PELLUEHUSA
oueHmnBaeTtca B 0 bannos

JKcnepTbl NPOBEPAIOT TONIbKO MaTeMaTUYECKOe coaeprKaHune
npeacTaB/IeHHOro peleHnsa, a 0COBbeHHOCTM 3anncK He

YYUTBIBAIOT

[Tpn BbINONHEHUN 3a4aHNA MOTYT UCNONb30BaTbCA Oe3
[0Ka3aTe/IbCTBa U CCbIIOK Ntobble matemaTnyeckmne pakKTbl,
coaeprKawmeca B y4ebHMKaX M y4ebHbIX Nocobusax, BXoAALLLNX
B PenepanbHbi nepeyeHb y4ebHNKOB



Pe3y/ibTaTUBHOCTD BBINOJIHEHUS 3aJlaHUH C
pa3BepPHYThIM OTBETOM

B cpeaHem 3 6anna n3 20 BO3MOMKHbIX

Hanbonbwee yncno 6annos (16 ns 20
BO3MOXHbIX) Habpan 1 y4aCTHUK TECTUPOBAHUSA

0 6annoB Habpanun 184 yyacTHUKA, YTO COCTaBUIIO
32,1%
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Pe3ysbTaThl BBINTOJIHEHHUS 3aJaHHUH C pa3BepPHYThHIM
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3aJaHUud C pa3BEPHYTHIM OTBETOM

- . i A
Ne 13. a) PemmHre ypaBHeHHE Sin’ - = cos? ~ = Ccos 2x

0) VEaKHTe KOPHH 3TOT0 YpaBHEHH, IPHHAIUISKAIITHE OTPE3KY |— ﬂh'r]
Cogep:xaHHe KPHTepHA balabI
OO00CHOBAaHHO MOJIYYEHEI BEPHBIE OTBETEL B 000HX MYHKTAX 2
OGOCHOBAaHHO IIOIY4YEH BEPHEIH OTBET B IIYHKIE d
M
TIOTy4YEHEI HEBEPHEIE OTBETEI H3-3a BRIYHCIHTEIRHOH OIMHOKH, HO 1

IIPH 3TOM HMeeTcs BepHasd MOCIeI0BaTe/IbHOCTh BCeX IIaroe
pellieHHA 000HX IYHKTOB: ITYHKTA @ H IIYHKTA O

PemeHHe He COOTBETCTEYeT HH OHOMY H3 KpHIEDHEE, 0
NepeTHCIEHHBIX BBIIIE

MakcuManbHLI Oal 2




CoOTBETCTBHE YHCJIA YYACTHUKOB U HAOpaHHBIX
0aJ1J1I0B, IOJIYYEHHBIX 3a BbINIOJIHEHHE 3aJaHUHU C
pa3BEPHYTHIM OTBETOM

No 13. TpuroHomeTpunyeckoe ypaBHeHune




3anaHue Ne 13

BnapgeHne metogom 3aMeHbl NepemMeHHOoM npu
pelleHUn ypaBHEH U

YMeHue pellaTb KBagpaTHble YPaBHEHMUA
YMeHUe BbINONIHUTL 0OPATHYIO 3aMeHy

BnaaeHne cnocobom otbopa KopHew
TPUTOHOMETPUNYECKOro YPaBHEHUSA Ha 3a4aHHbIN
MPOMEKYTOK



3agaHue N2 13. TunmuyHbie OLINOKU

OT1cyTcTBME 060CHOBaHMA NPUHAO/EKHOCTU KOPHEMN
YKa3aHHOMY NPOMEKYTKY

HebpeXXHOCTb Npu 3anmncmn KOpPHEN (3anucb N, BMECTO
21Nn)

OwnbKM B popmyniax KOpHEN KBAAPATHOrO YPpaBHEHUSA



3aJaHud C pa3BEPHYTbIM OTBETOM

Neld, Touka M — cepennHa peGpa BC napamnenenunena ABCDA, B, C, D,
A) JIokaxHTe, 4TO IIOCKOCTs AMB mapamnensHa npaMoH A;C.

b) HaHmuTe paccTOAHHE MeKIy IpAMOH A1C H IUIOCKOCTEH AMB1, eclIH
NapauleleHile] OPAMOYTOIbHEIH, AB=5, AD=4 0 AA;=2.

Cogep:kaHHe KPHTEPHA baansl

HMMeeTcd BepHOE JOKAZATENLCTEO VIBEPAIEHHA ITVHETA d H 7
000OCHOBAHHO IIOTyYeH BePHBIH OTBET B IIYHKTE O
HMMeeTcd BepHOE JOKAZATENILCTEO VIBEPAIEHHA ITYHKTA d
T
OGOCHOBAHHO ITONIYYeH BEPHBIH OTEST B MYHKTE O, BO3MOKHO, C 1
HCIIONMB30BAHHEM VIBEPEISHHA ITYHKTA d, TIPH 3TOM IIVHKT d HE
BEITIO/THEH
PemreHne He COOTBETCTEYET HH OTHOMY H3 KPHTEPHER, 0
TIEPETHCIEHHEIX BERIIIE

MaxcuMmanbHulll 6anl 2




COOTBETCTBHE YHCJa YYaCTHUKOB U HAOPAHHBIX
0aJWIOB, MOJIYYEHHBIX 3a BbINIOJIHEHHE 3aJAHUHU C
pa3BEPHYTHIM OTBETOM

* Noe 14. CrepeomeTpunyeckana 3agava

I
551 18 4




3azaHue Ne 14

BnageHue ctepeomeTpmyecKkMmm NOHATUAMMU
(NpsmoyronbHbIWM Napannenenunen, PacCToOsHUE MexKay
NPAMOM U MNOCKOCTbIO, NAPANNENbHOCTb MPAMOU U
N10CKOCTH)

BnageHune nnaHMmeTpu4yeckMmm noHATMAMM (cepegmHa
pebpa)
3HaHWe dopMyn ANA BblYUCAEHUNA ANUH, NNOLLAAEN,

06bemoB, YMeHME MPUMEHATb AaHHblE A1 NoNYyYeHus
pe3ynbraTa



3agaHue N2 14. TunuyHbie OIINOKU

HeBepHas TPaKTOBKA B3aMMHOIO PacrosioKeHusa
reoMmeTpuyecknx o6 LEKTOB

MHTYUTMBHbIE YMO3aK/toueHUA 6e3 cCbI/IoOK Ha TeopuUto

[MoameHa AoKa3aTe/bcTB PaKTOB onmcaHMem cnocoba
NOCTPOEHUA

HeBepHoe n3obpaxeHme ob6bEKTOB



3aJaHud C pa3BEPHYTbIM OTBETOM

a+5

Ne 15. Pemmnte HepaBeHeTBO log; (x* — 25) < 3log, -

Copgep:RaHHe KPHTepHSA

balakl

OO00CHOBAHHO HMOJIYHCH EE]JHI:-IFI OTECT

OG60CHOBaHHO IIOJIVHCH OTECT, OTIHYAKOIIHHCA OT BEPHOTO

11++/41
HCEITHOHYCHHCM TOYEH ——

T
IIOIY49EH HEBEPHEIH OTBET H3-3a BBIMHCIIHTEIBHOH OMIHOKH, HO

IIPH 3TOM HMCETCA BEPHAA IMOCIICTOBATEIbHOCTE BCCX ITATI'OB
PEIICHHA

PemmeHne He COOTECICIBYCT HH OOJHOMY H3 KPHICPHCE,
NEPCHHCICHHBIX BBIITIC

MarctuMaTsabIl Ol




CoOTBeTCTBHE YHCJIA YYACTHUKOB U HAOpaHHBIX
0aJ1JI0B, IOJIYYEHHBbIX 3a BbINIOJIHEHW E 3aJJaHUM
C pa3BEPHYTHIM OTBETOM

* Ne 15. lorapudmmnyeckoe HepaBEHCTBO




Kputepuu olileHUBaHUA

B chy4yae BbicTaBneHna 1 6anna gonyckatotcs
TOJ/IbKO OLIMOKK B CTPOTrOCTU HEPABEHCTBA

Ecan B OTBET BK/IIOYEHO 3HAYEHUE NMEPEMEHHOM,
NPW KOTOPOM OAHA U3 YacTEN HEPABEHCTBA HE
MmMmeeT CMbicaa, To BbicTasnaetca 0 6annos

CoJgep:xaHHe KPHTEpPHA baansl
OG0CHOBAHHO MOTYYIeH BepPHBIH OTBET 2
OB0CHOBAHHO MOMyYeH OTBET, OTAHYAIOITHHCA OT BEPHOTO
HCK/IFOYeHHEM TOYKH 11+;"E
SRS 1

[IOTy4eH HeBePHEIH 0TEET H2-34 BEYHCIIHTEIEHOH OIMHOKH, HO
IPH 3TOM HMeeTCA BepPHad IOCTIE0BaTeIbHOCTE BCeX MIaroe
pelneHAA

PemmeHHe He COOTBETCTBYET HH OJJTHOMY H3 KPHISPHEB, 0
mepedHCIeHHEIX BhINIe

MaxkcuManbHbIl Oatn 2




3aganue N2 15

YMeHue pewaTb Jorapndmmyeckoe HepaBeHCTBO
MEeTOA0M 3aMeHbl

BnageHune ToxaectBeHHbIMU Npeobpa3oBaHUAMMU
PALUMNOHANbHbBIX N TOFTAaPUPMUYECKUX BblIParKeHNIN U
VYMEHMA OLLEHUTb PAaBHOCU/IbHOCTb 3TUX
npeobpa3oBaHUM

BnageHne noHATMEM 061aCTM AONYCTUMbIX 3HAYEHUMN
HepaBeHCTBa

3HaHMe CBOMUCTB norapndmos

[TOHMMaHUe cmbiCna CUCTEMDI HEepPaBEHCTB



3agaHue N2 15. TunmuyHbie OlINOKU

OwunbKM B Npeobpa3oBaHUM paLMOHANbHbIX
BblpaXXeHUN

OTcyTCcTBME CONOCTAaBAEHUA HaUOEeHHbIX
npomexyTtkos c O/13

OWwnbKM B NPUMEHEHNN CBOUCTB N0rapndmosB



3aJlaHUA C pa3BEpPHYTHIM OTBETOM

Ne 16. B pagrobegperavio Tpanemuio ABCD ¢ ocHoBanmavm AD u BC emacana
OEPYAHOCTE.

Ay NoxaxrTe, 970 0OKOEAT CTOPOHA TPANENHH PAEHA €8 CPEIHEH THHHH.

b) Hafigute paamyc oKpVEHOCTH, OITHCAHHOH OKOMI0 TPANelHyE, eClTH BEICOTA
tpanenud BH paexa 3 u vron DAB pagen 30°.

CoJepaHne KPHTepHA barim
HueeTca BEpHOE JOKAIATENECTEO VIBEPAIEHAT IYHKIA 4 H 3
0D0CHOBAHHED NOTVIEH EepHEIH OTEET E OVHETE &
O00CHOBAHHO MOIVYEH BEEPHEIH OTEET B IVHETE §
HITH
HMEeTCA BEpHOE JOKA3aATENLCTEO VIBSPEAeHHA IVHKTA 4 H IIPH 2
0QOCHOEAHHOM PEIIeHHH NVHKTA § I0IV49eH HeBePHEIH 0TBET H3-
33 apHpMeTHEIeCKOoH OIIHOEH
HueeTca BEpHOE JOKAZATENRCTED VIBEPAIEHHT TVHKIA O
HITH
IIPH 0D0CHOBAHHOM PEIIeHHH IIVHETA § IOTYIeH HEBEPHEIH
OTEET H3-33 apHpMETHIECKOH OIMHOKH,
HITH
0QOCHOEAHHO NOTVYeH ESPHEIH OTEET E IIVHETE & C
HCIIOMEI0EAHHEM VTBEPEIEHNA MVHETA J, IPH 3TOM IVHET o He
ELIIOIHEH

Pemenne He COOTECICIEYET HH OJHOMY H: KPHICDHEE,
NEPETHCICHHEIY ERIIOE

MaxcunviaTereili Hanl 3




COOTBETCTBHE YHCJA YYaCTHUKOB U HaOpaHHbIX
0aJIJIOB, MOJIYYEHHBIX 3a BbINIOJIHEHHE 3aJaHUHU C
pa3BEPHYThIM OTBETOM

* No 16. lNnhaHMmeTpHnyeckaa 3aaaya

523 43 0 7




3azaHue N2 16

BnageHne noHATMAMM paBHObOeapeHHaa Tpaneuus,
BMMUCAHHAA OKPYXKHOCTb, CpeaHAA NMHUA Tpaneuunn,
ONMUCaHHasA OKPYXKHOCTb, BbICOTa TpaneLuumn

3HaHNE reoMmeTpUYecKnxX GaKToB: CBOUCTBO cpeaHEN
NIMHUU Tpaneunmn, Teopema CMHYCOB

YMeHune npoBoAUTb A0Ka3aTE/IbCTBO rEOMETPUYECKUX
VTBEPKAEHUM



3agaHue N2 16. TunmnyHbie OIINOKU

B pelueHusx Yalle NpUCcyTCTBOBAJIO A0OKA3aTe/bCTBO
reomeTpmyecKkoro ¢akta 13 NyHKTa a)

HenonHoTa pelweHnsa — O4AUH U3 PacnpPoCTPaHEHHbIX
HeJ0CTaTKOB

OTcyTCTBME MOMbITOK pewunTb 3aaa4y noa 6ykson 6



3aJlaHUud C pa3BEpPHYTHIM OTBETOM

Ne 17. ITo DEzHeC-IIIaHY 9eTHIPEXTIETEHH NPOEKT NIPeNoiaracT NepEoHAYATEHOE
erokeHHe 20 wmmHE. pydmes. [lo HTOraM KaiJoro roja IVIAHHPYVETCH OPHPOCT
BJICKEHHEIN cpeacTe Ha 18% mo cpaeHeHHr ¢ Hadanom roga. HadncineHHEE
NpPOLEHTH OCTAKTCHE EBIOKEHHEIMH E DpOoeKT. KpoMe 3Toro, cpay IoCie
Ha9HC/IeHHH NPOLEHTOE HYAHE JONIOIHHTEIEHEIE BIKEHET. HeI0e SHCII0 7 MIH
pPVOIeH H E IIEPERIH, H BO BTOPOH TOJLL, A TAIGKE LeIoe THCI0 # MIH pyOIeH H B
TPETHH, H B 9eTBEPTEIH rofel. HaloATe HauMeHEBIOEe IHAYSHHE A, IPH KOTOPOM
MEPEOHAYATEHOE BJIOKEHHE 334 JBA 0Ja K3k MHHHMYM VIBEOHICE, H HAHMEHEIIEE
JHAYEHHE /M TaK0e, YT0 IPH HAaHJIEHHOM paHee 3HAYEHHH A NEPEOHAYATBHOE
EI0EHHE 33 9eTRIPE I0Ja Kak MHHHMYM VIPOHTCA.

CogepxaHHe KpHTepHA baxawl

(O0OCHOEaHHO IOTVEeH ESPHEIH OTEET 3
BepHO mocTpoeHa MaTeMaTHYECKAE MOJEIb, PEIISHHE CESIEHO K
HCCIeT0EAHHID 3T0H MOJETH H IOIVEeH pe3visTar: 5

— HEEBEPHEIH OTBET H3-33 ERYHCIHTEIRHOH OMIHOKH;

— EBEpHEIH OTEET, HO pPeIIeHHe HEJOCTATOYHO 00OCHOEAHO
BepHO nocTpoeHa MaTeMaTHYECKAE MOJEb, PEIISHHE CESIEHO K
HCCIeIOEAHHID 3TOH MOJIETH, IPH 3T0M pellleHHe MOKeT OEITE He
JABEPIIEHD 1
HIIH
000CHOEAHHO MOTVIEHO BEPHOE 3HAYEHHE M
PemeHEe HE COOTESTCTEVET HH OJHOMY H: KPHIEDHEE, 0
NepedHCISHHER BRI

MorcuMateusill 61l 3




CoOTBeTCTBUE YK CJa YYaCTHUKOB M HAOpPAHHBIX
0aJIJI0B, IOJIY4Y€HHBIX 3a BbINIOJIHEHHE 3a/IJaHUH C
pa3BEpPHYTHIM OTBETOM

No 17. DKOHOMMYecKaAa 3aaa4a

I I L
536 16 7/ 14




3agaHue Ne 17

BnageHne NnoHATMEM «MaTemMaTU4yeckasa moaenb»
YmeHue «nepesoaunTb» Ha A3blK MaTeEMAaTUKN YC/ZIOBUE 3a4a4YN

YMeHue NpUMEHATb MaTeEMATUYECKME METOAbI ANA PeELlEHMNA
coAeprKaTeNibHbIX 3a4a4 U3 Pa3/INyHbIX 0b6nacTer HayKn 1
NPaKTUKK

YMeHUe MHTEePNPETMPOBATb NONYYEHHbIN PEe3yabTarT,
YYUTbIBATb peasibHble OrpaHNYeHnsn

YBepeHHoe BnageHne BblYUCIUTENbHbIMU HAaBblKaMU
YmeHue paboTaTb C NPOLEHTAMMU
[MTpeobpa3zoBaHMe paLMOHabHbIX BbiparKeHUMN



3agaHue N2 17. Tunu4Hbie OLINOKU

YacTto cpabaTtbiBan Kputepuu Ha 1 bann: «k060CHOBAHHO
NOJIY4EHO BEPHOE 3HAYEHME N»

[POMO3aKMEe BbIYUCNEHMA HE NO3BOININ MONYYUTb KOHEYHDbIN
pe3ynbTaTt

[MonyyeHmne moaenn paBeHCTBa, KOraa B YCA0BUM BCTPEYaeTCA
dpa3a «KaK MMHUMYM YABOUTCA»

[MpoBepKa yC/10BMA NPU KOHKPETHbIX 3HAYEHUAX M U n



3agaHue Ne 18

Ne 18. HafiauTe BCE 3HAYEHHT o, OIPH KXEI0M H3I KOTOPEX VpAEHEHHE
(o —1)81% +({3a—1)9" — 1 = () HMeeT pOEHO OJHH KOPEHE.

CogepikaHHe KPHTEPHA bariml
ODOCHOEAIHEO ODOTVYSH ESpPHEIH OTERT 4
C ImOMOIIEED BEPHOTD PACCYEIEHHA NOMVIEHO MHOKECTED
3HAYEHHH 4, OTIHYIAMIeecd 0T HCEOMOTD HCKIHMeHEEM TOYEH 3

14247
a=]Hma =

337393 CEeIeHA K HCCIEJOBAHHED MOT0KHTEIEHEIX KOpPHEH
VpaEHeHHS (a-1)t+{3a-1)t-1=0 | paccMOTpeH OJHH H3 CITVYIacT
npH a =1

HITH

MOIVIeH HEBEPHERIH OTEET H3-334 ERYHCIHTENEHOH OIIHOKH, IIPH
3TOM BEPHO BEINOVIHEHE] ECE IIATH PellcHEHA

330393 CEeIeHA K HCCNEI0BAHHIO NOMI0KHTEEHEIX KOpHEH
vpaeHeHEHs (a-1)t+(3a-13t-1=0

Pemenne He COOTECTCIEYET HH OJHOMY HI KPHTICPHEE,
NEPETHCICHHEEIX ERIINC

Morcuvatsysili Ha1n 4




COOTBETCTBHE YHCJA YYaCTHUKOB U HAaOpaHHbIX
0aJ1J1I0B, OJIYYEHHBIX 3a BbINIOJIHEHW E 3aJaHUM
C pa3BEPHYTbIM OTBETOM

* No 18. 3agayva c napameTpom

560 11 0 2 0




3azaHue Ne 18

[poBepaAno ymeHne nNpoBoAUTb UCCAeA0BaHME YPaBHEHUSA Ha
Hann4ne onpeaeneHHOro KoaimyecTsa KopHen

[poBepano ymeHne chopmmnpoBaTb Nosie BapuaLmii, NpoBecTm
noaHoe nccnegoBaHue

[MpoBepunTb HaAEeHHble 3HaYeHUA NapameTpa Ha COOTBETCTBUE
YCN0BUIO



3agaHue N2 18. TunmnyHbie OIINOKU

TpeboBaHMe ycnoBmA «KMMeeT POBHO OAUH KOPEHb»

6ONbLUMHCTBO Y4acTHMKOB TT NPUBOANIIO K PELLEHUIO
ypaBHeHuna D=0

ArHopunpoBanoch To, YTO:

CTapWmMmM KOIPPULMEHT YPaBHEHUA 3aBUCUT OT NapameTpa

YPaBHEHWE, OTHOCUTENbHO BblPaXKeHUS, PaBHOIO
NokasaTenbHoM GYHKLUUN, ABNAETCA KBAAPATHbIM



3azaHue N2 19

Ne 19 KoHe9Had TreoMEIpPHYECKad I[POIPeccHd COCTOHT HI paiIHYHEIX
HaTypaneHEX 9HCen. [[poHIEe JeHHE WISHOE 3TOH [IPOTPECCHH ABIASTCA JeIHTeIeM
acaa 4300

A MogeT IH 3Ta IporpeccHd COCTOATE H2 3 WIEHOE?

b)) MoxeT 1H 3Ta IporpeccHs COCTOATE H2 3 YICHOE!

B) Mosert 1H 3Ta NporpeccHd COCTOATE H3 4 9IeHOE?

Cogep:xanne KpHTepHA banrasl
(00CHOEaHEO NOTVYSHE] BEPHEIE OTERTEI E IVEETAX 3. 0 HE 4
(ODOCHOEaHHO NOIVYeH ESPHEH OTEET B IIVHETE E H OPHESIEH
ECPHEIH [IPEMED E IVHETE 3 HIH 000CHOEAHHD OTVYEH ECPHEIH 3

OTEST B ITVHETE O
[IpHECOCH NpEMep B IVHETE a H 000CHOEAHHO IIOTY9EH ECPHEIH
OTEET B IIVHKTE D

I :
00OCHOEAHHO NOIVYeH EepHEIH OTEET B IVHETE B

[IpHEEOEH EEPHEIH IPHMED E IVHETE 4 HIH 000CHOBAHHO |
IIOIIVIEH BEPHEIH OTBET B IVHKTE O

Pemmenre He COOTEETCTEYET HH OJHOMY H3 KPHIEPHEE, 0

HEPETHC/ICHHEBIX ERIIIC

MarxcunaaTeHeili Ha11 4




///lr

COOTBETCTBHE YHCJa YYaCTHUKOB U HaOpaHHBbIX
0aJIJIOB, OJIYYEHHBIX 34 BbINIOJIHEHHE 3aJAHUHU C
pa3BEPHYTHIM OTBETOM

.

19.
545 16 7/ 5 0



3azaHue N2 19

YMeHume CTponTb U nccneaoBaThb NpocTemLlmne
MaTemaTudeckme moaenu

BnageHne NoHATUEM reomeTpuyecKas
nporpeccus

BnageHne NOHATUEM « ANUTCA»

YMeHne npoBoanTb A0KA3aTeNbCTBO
VTBEPKAEHNM



3nanve N2 19. Tunu4yHbie OIUOKU

Hepeaku oTBeTbl «4a» UAnN «HeT» be3
0b60CHOBaHWUA



- /1”‘

BbIBO/I bl



Hasnyure npo06JieMHBIX 30H B IOATOTOBKE
00yYaroIlMXCs

BbiuncnntenbHble owMbKM Nnpu NpoBepKe NnonagaHunsa
KOpPHEN Ha 3aA4aHHbIN MPOMEXKYTOK;

HebperxkHoe oTHoLleHUe K dopmaTy 3anucu YNcen;
HenpaBuabHbIE YepTeXKM

1€0CTaTO4YHAA AOKJd3aTEJ/IbHOCTb

HeycTonMuymBble HaBblKWM MCNO/Ib30BaHUA
MaTeMaTUUYECKUX MEeTOA0B, OTpabaTbiBaeMblX B
LLIKO/IbHOM Kypce



Hasnnyure npo61eMHBIX 30H B IOATOTOBKE
00YyYaroILMXCS

dopmanbHbI NEPEHOC METOA0B 1 MPUEMOB PeLLIEHUA
YPaBHEHUN Ha HEPaBEHCTBA TOrO Ke TUNa

OTCcyTCTBME YCTOUYUBLIX YMEHUN TOXKAECTBEHHbIX
npeobpa3oBaHNIN BblpaXKeHUM

HeBepHoe NnoHMMaHMe ycnoBmaA 3aaau
Owmnbkn B paboTte c npoLeHTamun, 4ONAMMU, APOBAMMU
HeymeHune cTponTb maTeMaTUYECKNE MOAENTU



PekoMeHauyu o paboTe ¢ y4yalliuMUCH,
NJaHUPYIOLMMU BbINIOJIHEHUE 3K3aMeHALlMOHHOU
pabOoThl HA TPOPUJIBHOM YPOBHE

KaxKabin ydawmmca AonKeH b6biTb 03HAKOMJIEH C OTKPbITbIM
6aHKOM TECTOBbIX 3a4aHNIN, C OOLLLMMU KPUTEPUAMMU
OLEHMBAHWA 3a4aHUN C Ppa3BEPHYTbIM OTBETOM

YynuTtenam coCctaBnATb UHAUBUAYA/IbHYIO TPAEKTOPUIO
noarotoskn K 'MA Ha ocHoBe AMArHOCTUKM HEeJO0CTAaTKOB U
MX YCTPAHEHMA B YCBOEHUWN OTAENbHbIX TeM B npouecce
MTOrOBOro NOBTOPEHMUA

Heobxoanmo nnaHunpoBaTb obobulatollee NoBTOpeHUNE
KYpca MAaTEMATUKU, C Y4ETOM OCHOBHbIX COAEpPHKaATENbHbIX
NIMHUWM Kypca



PekoMeHauyu o paboTe ¢ y4yalliuMUCH,
NJaHUPYIOLMMU BbINIOJIHEHUE 3K3aMeHALlMOHHOU
pabOoThl HA TPOPUJIBHOM YPOBHE

Ocoboe BHMMaHue cneayet o6paTUTb Ha NPAKTUKO-
OPMEHTMPOBAHHbIE 334341, MOCKOJIbKY OHU AABNAIOTCA
OTINYNTEIbHOU YEePTON HOBbIX 06pPa30BaTENbHbIX
CTaHAAPTOB.

B npouecce obyyeHUss He HYKHO 3/10yNoTPebNATb TECTOBOM
bopMOUn KOHTPONA; HEODBXOAMMO, YTODbI YYaLLLMINCA
npeabaABAAN CBOU PACCYKAEHMA KaK maTepuan ass
Na/IbHEerLLEero nx aHasaunsa u obcykaeHums.



OpHUeHTUpHI B IJIAHUPOBAHUU

Koandukatop TpedboBaHMIN K YPOBHIO NOATOTOBKM
BbIMYCKHUKOB 06LLe0bpa3oBaTe/IbHbIX YYPEXAEHUN ANS
nposegeHunA ElMND

CneunduKaLuma KOHTPOIbHO-U3MEPUTENbHbIX
MmaTepuanos AnA nposeaeHUs B Tekywem rogy Er no
MaTemaTunKke

[1eMOHCTPaUMOHHbIA BAPUAHT KOHTPO/IbHO-
M3IMepuTenbHbIX MaTepuanos ElD Tekyuwero roga no
MaTemaTuke



M cTOYHMKM OTKPBITOr0 OaHKa 3alaHHUU
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McTOYHMKHM OTKPBITOr0 OaHKa 3ajlaHHUU
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M cTOYHUKM OTKPBITOr0 OaHKa 3aJlaHHUU
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CHACHUB0O 3A BHUMAHWUE!



