MaTtemaTuKa, 11
Enunbiii rocygapcrsennbiii d3k3amMed o MATEMATHKE

Cucrema OLICHUBaHUMA 33I[aHHﬁ BapHuaHTa
KOHTPOJBbHBIX U3MEPUTEJTbHBLIX MaTE€PHAJIOB

Pabora B 2023 r. cocroutr u3 AByX yacted u coaepxkut 21 3amanue. Ha
BBITMOJTHCHHUE YK3aMEHAIIMOHHOW paboThl oTBOAMTCS 3 Yaca 55 munyT (235 MunyT).

Yactb 1 copmepxut 12 3aganuii 6a30BOro YpoBHSI CIOKHOCTH C KpPaTKUM
orBeToM (3amanus 1-12).

Yactb 2 coAep>XuUT 4eThipe 3aJaHus MOBBIIMICHHOTO YPOBHS CIOKHOCTHU C
KpaTkuM oTBeToM (3amaHusi 13-16), deThIpe 3adaHHs IOBBIIICHHOTO YPOBHS
CIIO)KHOCTH C pa3BepHYTHIM oTBeTOM (3amanust 17-20) u oaHO 3aaHKHE BBICOKOTO
YPOBHSI CIIOXHOCTH C Pa3BEpHYTHIM OTBETOM (3amaHust 21).

[IpaBunbHOE pemieHne Kaxaoro w3 3amanuil 1-16 omenuBaetcss 1 Gamimom.
3alaHue CYUTAeTCs BBIOJHEHHBIM BEPHO, €CIM SK3aMEHYEMbI Jai MpaBUIIbHBIM
OTBET B BHJIC IIEJIOTO YKMCJIA WJIM KOHEUYHOU JAECATUIHOU IPOOH.

3amanusi ¢ pa3BEPHYTHIM OTBETOM oIlleHHUBarOTCs oT 0 1o 4 Gamnos. [TomHoE
MPaBUIHLHOE pENICHHE KaXIoro u3 3amanuid 17 m 18 omenuBaercs 2 Oammamw,
kaxxmoro u3 3aganuii 19 u 20 — 3 Gayutamu u 3aganue 21 — 4 GamtaMu.

MaxkcuManbHbI TIepBUYHBINA Oant 3a Bcio padoty — 30 Gamnos. [lepBuunbie
Oatel iepeBosATCs B TecToBbIe 10 100-0annpHOM mIkae.

Omeemowt K 3a0anuam 1-16

No 3agaHus OTBET
1 BapuaHT 2 BapuaHT

1 185 7

2 75 14
3 200 7
4 144 6

) 2.5 20
6 0,14 091
7 0.7 -0.2
8 2.5 0.3
9 2413 4312
10 73.5 7
11 35 nans3 700
12 3142 4321
13 -15 1
14 125 16
15 1 -2
16 10 18

Omeemovt u Kpumepuu oyenueanus zaoanuit 17— 21

Pemenns 3aganuii ¢ pa3BEPHYTHIM OTBETOM oOlleHHBaroTcs oT 0 1o 4 Gasmios.
IToaHOE MpaBMIIBLHOE PEIICHHUE KaXI0To U3 3adaHuil 17-18 oneHnBaercs 2 Oaiamu,
kaxxnoro m3 3amanui 19 u 20 — 3 6ayutamu u 3amanue 21 — 4 Gayutamu.

KonnuectBo OaiuioB, BBICTABISEMBIX 3a BBINOJIHEHHE 3agaHui 17-21,
3aBUCHT OT MOJHOTHI PEIICHUS W TPABIJIBHOCTH OTBETA.

Obwue mpebosanust K bINOJHEHUIO 3A0AHUL C PA3BEPHYMBIM OMBEMOM:

- pelieHrue JODKHO ObITh MAaTEMAaTUUECKH TPAMOTHBIM, MOJHBIM,
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- BCE BO3MOYKHBIE CIIy4au JOJDKHBI ObITh PACCMOTPEHBI.

Metonbl pemieHusi, GopMbl €ro 3amucd M (OpMbI 3allCU OTBETA MOTYT
OBITH Pa3HbIMU.

3a pemieHHe, B KOTOPOM OOOCHOBaHHO IIOJy4Y€H MPaBUJIbHBIA OTBET,
BBICTABJISIETCSI MAKCUMaJIbHOE YUCIIO OalIoB.

[TpaBUNbHBIN OTBET MpU OTCYTCTBUU TEKCTa pemieHus: oueHuBaercs B 0
0asuIoB.

DKCIEPTHI IIPOBEPSIOT TOJIBKO MaTeMaTH4ECKOe CoZEpKAHUE
IPEICTaBIIEHHOTO PELIeHHs], & OCOOEHHOCTH 3allUCH HE YUUTHIBAIOT.

B kpurtepusx OIEHMBaHWA KOHKPETHBIX 3aJaHUN cojaepxkarcs oOuue
TpeOOBaHMS K BBICTABICHHUIO OAJLIOB.

[Ipy BBINOJHEHMM 3aJaHUsI MOXHO MCHOJIb30BaTh 0€3 J0Ka3aTeabCTBA U
CCBUIOK JIFOOBIE MaTemMaTHuyecKue (hakThl, coleprKalvecs B ydeOHUMKax M y4eOHBIX
OCOOUSIX.

Omeemul k 3a0anuam 17-21

No OTBET
| BapuanT 2BapuaHT
of‘”T‘/ﬁ; a){—§+nk;§+nk,kez}
17 a)
0, —3+ \/ﬁ 6 8nr Tnm 5t
6) 2 R
18 arctg v/2. 2
19 (—=7; —6)U[—5; —2]U(3; log;28]. []; 3).
20 6) 60 5) V05.
21 [-5 —V15; =5+ V15] U [7 —=V39; 7 +V39] | [-5; 5v2 — 10).

[IpoBepka BeIMoOIHEHUS 3agaHui 17/-21 TPOBOAUTCS JKCHEpPTaMH HA OCHOBE
CIELMAIBLHO Pa3pabOTaHHOMN CUCTEMBI KpUTEPUEB.

«...Ilo pe3ynbraram nepBoil U BTOPOIl MPOBEPOK SKCHEPTHl HE3ABUCUMO JIPYT OT
Jpyra BBICTaBJISIOT Oajuibl 3a KaXKIbI OTBET HA 3aJaHUsl 3K3aMEHAIIMOHHON paboThI
EI'D ¢ pa3BepHYyTbIM OTBETOM...»;

«...B ciydae CylecTBEHHOIO pacXoKIEHHUs B Oajulax, BBICTABICHHBIX JBYMS
DKCIEPTAaMH, Ha3HA4YaeTCsl TpeTbs NpoBepka. CyLIECTBEHHOE pacxXxoKIEHUE B Oaiiax
OTpE/IEeNICHO B KPUTEPHUSAX OLIEHWBAHUS M0 COOTBETCTBYIOIIEMY Y4YE€OHOMY MpEIMETY.
DKCIepTy, OCYLIECTBISIOUIEMY TPEThIO HPOBEPKY, MpenocTaBiseTcs HMHGpoOpManus o
Oamnax, BBICTABICHHBIX OJKCIIEPTAMHU, paHEE MPOBEPSBIIMMHU 3K3aMEHALIMOHHYIO
paboTy».

1) PabGora yuactnuka EI'D HampaBiasercs Ha TpeThIO MPOBEPKY, €CIH
pacxoxaeHue B Oaisiax, BHICTABICHHBIX JIBYMs KCIIEPTaMU 32 BBIIIOJIHEHHE JTHO00T0 U3
3aaHuil, coctaBisger 2 u Oonee GamuioB. B 3TOM ciywyae TpeTwii skcmepT mpoBepser
TOJIBKO OTBET Ha TO 3aJaHME, KOTOPOE ObUIO OLEHEHO IBYMs JKCIEPTaMU CO CTOJIb
CYILIECTBEHHBIM PACXO0KICHUEM.

2) Pabora ywyactHuka EI'D HampaBisercs Ha TpeTbiO NMPOBEPKY NpU HAIUYHH
PacXOXACHHUM XOTs Obl B ABYX 3aJIaHUSX.

B 3T0oM cityuae Tpetuil sKcnepT nepenpoBepsieT OTBETHI Ha BCE 33JIaHUsl PaOOTHI.
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KPUTEPUN OIEHUBAHUSA 3AI[AHI/H71 17-21

17
Conep:xxanmne KpuTepus bajbl
O00CHOBaHHO MOJYY€HbI BEPHbIE OTBETHI B 1. @) U B I1. O) 2
O060CHOBaHHO TOTyY€H BEPHBIM OTBET B I1. @), HO 000CHOBaHUE O0TOOPa KOpHEH B 1
1. 6) He MPHUBEICHO WM 337a4a B 1. @) 0OOCHOBAHHO CBEJEHA K UCCIICIOBAHUIO
MPOCTEHIIINX TPUTOHOMETPUYCCKUX YpaBHEHUH O€3 TPEabsABICHUS BEPHOTO
OTBETA, a B 1. ) IPUBEJICH 000CHOBAHHBIN 0TOOP KOPHEH
Pemenue He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, IEPEUHUCIICHHBIX BBIIIIE 0
Maxcumanvrwiii bain 2
18
Coaep:xanue KpuTepus Bajbl
O60CHOBaHHO TONyY€H BEPHBIN OTBET B 00OMX IMyHKTaX 2
NmeeTcs BepHOE A0Ka3aTeNbCTBO yTBepkaeHHs myHkTa a MJIM obGocHOBaHHO 1
MOJIyYeH BEPHBIN OTBET B MYHKTE O C MCMOJIb30BAHUEM YTBEPKICHUS IMYHKTA a,
IIPH 3TOM MYHKT a HE BBITIOJHEH
Pemenue He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, NEPEUMCICHHBIX BBIIIE 0
Makcumanvroli 6ann 2
Wi
18
Cojaep:kanue KpuTepus bajbl
OO60CHOBAaHHO MOJIyY€HBI BEPHBIC OTBETHI 2
Pemenne coaepuT 000CHOBAHHBIN MEPEX0]] K MIIAHUMETPUIECKOHN 3a1a4ye, HO 1
MOJIYYCH HEBEPHBIM OTBET, WJIM PEIICHUE HE 3aKOHYEHO, WIH MPHU MPABHILHOM
OTBETE PEIICHHE HEJJOCTATOYHO 000CHOBAHO
Pemenue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPUEB, IEPEUUCICHHBIX BBIIIIE 0
Maxkcumanvrwiii 6an 2
19
Conep:xxanmne KpuTepus baJLibl
O060CHOBaHHO MOJTY4Y€H BEPHbINA OTBET 3
Jl1st 060X HEPABEHCTB CUCTEMBI 0OOCHOBAHHO MOJTYYEHbI BEPHBIE OTBETHI, HO HE 2
MPOBEJICHO OOOCHOBAHHOTO CPAaBHEHHUS 3HAYEHUN KOHEUHBIX TOUYEK HAWICHHBIX
MTPOMEIKYTKOB
JIJis1 OAHOTO U3 IBYX HEPABEHCTB CUCTEMBI 0OOCHOBAHHO MOJTYYEH BEPHBIN OTBET 1
Pemienue He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, IEPEUNUCIICHHBIX BBIIIE 0
Maxcumanvusiii bann 3
20
Conep:xanue kputepus basibl
PaccmoTpeHsl Bce BO3MOXKHBIE TE€OMETPUYECKHE KOH(UTypamuu, ¥ TOTydYeH 3
MPaBUJIbHBII OTBET
PaccmoTpena xoTss Obl ogHa BO3MOXHas KoHUrypamnus, i KOTOpPOH 9
MOJIy4E€HO MPABUIILHOE 3HAYEHUE UCKOMOM BETMYMHBI
PaccmoTpena xoTss Obl OJHAa BO3MOXKHasg reoMeTpuyeckas KoHdurypaius, B 1
KOTOPOH TIOJIy4eHO 3HAYCHHE WCKOMOW BEJIMYMHBI, HEMPaBWIbHOE W3-3a
apudMeTHIeCKOr OIMUOKH
Pemenue He COOTBETCTBYET HHU OJTHOMY U3 KPUTEPHUEB, IMEPEUHCIICHHBIX BHIIIIC 0
Maxkcumanvhwiii 6ann 3
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Wi
20
Conepxxanue KpuTepusi baaabl
HmeeTcst BepHOE TOKA3aTEIbCTBO YTBEPKACHUS A W OOOCHOBAHHO TOJyYCH 3
BEpHBI OTBET B MYHKTE O.
[TosmyueH BepHBI OTBET B MyHKTE O 2
NJIN
Hmeercst BepHOE JI0KA3aTENbCTBO YTBEPXKACHUS IyHKTa a M 1pHU
O0OOCHOBaHHOM pEIICHWH IyHKTa O TOJy4eH HEBEpHBI OTBET u3-3a
apuMeTHIECKOM OIUOKH.
HmeeTcst BepHOE AOKA3aTEIBCTBO YTBEPIKICHUS MyHKTA A 1
NJIN
npu OOOCHOBAaHHOM pEHIeHUH IyHKTa O IOJydYeH HEBEpHBbI OTBET u3-3a
apupMeTHIECKOMN OIMNOKH
N
00OOCHOBaHHO TIOJMY4YeH BEpPHBIH OTBET B MyHKTE O C HCIOIB30BaHUEM
YTBEPKJICHUSI TYHKTA A, IPU STOM ITYHKT @ HE BBITIOJIHEH.
Perienne He COOTBETCTBYET HU OAHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX BBIIIE 0
Makcumanvuulii 6ann 3
21
Conep:xanne Kputepust Banusl
OOG0CHOBAaHHO MOJIYYEH BEPHBII OTBET 4
[Tomyuen BepHBbI OTBeT. PerieHue B 11eJ0M BEpHOE, HO JIMOO UMEET MpoOesbl 3
(HarpuMep, HE OMHCaHbl HEOOXOAMMBIE CBOMCTBA (PYHKIMH), THOO CONEPKUT
BBIUMCIIUTEIBHBIC OMIMOKU
BepHo paccmoTpeHsl Bce ciydan packpblTusi Moaysel. [Ipu cocraBnenuu mwnu 2
peIIeHUH yCIOBUM Ha MapaMeTp AOMYIIEHbI OMIHMOKH, B PE3yJbTaTe KOTOPHIX B
oTBeTe NMOO TMPHOOpPETEHBI MOCTOPOHHUE 3HAYCHHSI, JIMOO HYacCTh BEPHBIX
3HAYEHUM MOTepsiHA
XoTs ObI B OJJTHOM M3 CIIy4YaeB PacKpbITUS MOAYJISl COCTABJICHO BEPHOE YCIIOBHE 1
Ha MapameTp JIMOO MOCTPOEH BEPHBIN ICKU3 rpadrka QyHKIUH B LIEJIOM
Penienne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BbIIIIE 0
Maxcumanohwiti 6ain 4
Wi
21
Conep:xxanue kpurepusi banabl
OOG0CHOBAaHHO NOJIyY€H MPaBUJIbHBIA OTBET 4
C moMomIbi0 BEPHOTO PACCYKICHUS MOJy4€HO MHOXKECTBO 3HAU€HUI a, 3
OTJIMYAIOIIEECs] OT KUCKOMOT'O KOHEUHBIM YUCIIOM TOYEK
C moMOIIbI0 BEPHOTO pacCyKI€HHs MOITy4YeHbl BCE TPAHUYHBIE TOYKH HCKOMOTO 2
MHO’KECTBA 3HAYEHUN a
BepHo wnaiimena xota Obl OJHAa TpaHUYHAs TOYKA HCKOMOTO MHOKECTBA 1
3HAYEHUH a
Perienrie He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHUEB, MEPEUHUCICHHBIX BbIIIE 0
Maxcumanvusiii Oann 4

MakcumanbHbIN epBUYHBIN Oamt 3a Bcio padory — 30.
[lepBuunbie Oamsl epeBoaaTcs B utorosie mo 100-6ammpHO# 1mKame.
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