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roCyJapCTBEHHOTO OIO/PKETHOIO0 HAYYHOTO yupexaeHus «dDenepaibHblii MHCTUTYT
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BBEJIEHHUE

OO0mwme MO3UIMKM U XapaKTep OICHWBAHMS BBIOJTHEHHS 3aJaHUN B IEJIOM
MOBTOPSIOT Tponuiorognue. HeOonblne BHIOM3MEHEHHS W KOPPEKTHPOBKH
(GOpMYITUPOBOK B COJCP)KAaHUHM KPUTEPHUEB OIICHUBAHUS JJII KOHKPETHOTO 3a/IaHHSI
MOTYT UMETh MECTO B TEX CJydasxX, KOorja He0oOXOIWMOCTh TOJ00HOTO poja
YTOYHCHHI JUKTYETCS COJIEPKaHUEM U CTPYKTYPOM CaMOro 3a/IaHus.

Bbonee moapobHOE onmcanue 3aaHuil ¢ pa3BEPHYTHIM OTBETOM M KPUTEPUCB
OIICHWBAHUS WX BBIIOJHCHUS TMPEACTABICHBl HWXKE, B Hadale KakJIOro
u3 naparpadon 1-7.

N3Baeuenus u3 MeToau4ecKHX peKoMeH Al PocoOpHan3opa
1o GopMUPOBAHUI0 W OPraHU3aluu padoThl MNpPeIMETHBIX KOMHUCCHH
cyobekTta Poccuiickoii @enepauvud 1NpU NPOBeeHUN TOCYAAPCTBEHHOMH
UTOrOBOIl ATTECTALMH MO 00Pa30BaTeJIbHbIM MPOrpaMMaM CpeJIHero o0Iero
00pa3oBaHus J0JIKHA ObITH PACTSZKKA 10 CTPAHULLE

Bo BpeMms paboThl 3KCniepTaM 3anperiaeTcs:

o UMETh TIpH ce0e cpeicTBa CBsA3H, (POTO-, ayAN0- U BUICOANIAPATYPY;

o KOIMMPOBaTh M BBIHOCUTH U3 MOMEIICHUI, B KOTOphIx pabdotaeT IIK,
HK3aMEHAIIMOHHBIE pa0OThl, KPUTEPUU OLICHUBAHUS, HPOTOKOJBI MPOBEPKHU
HK3aMEHAIMOHHBIX padoT;

o pasrnamarth  MHQOpMAIUIO,  COJIEpXKAllylocs B YKa3aHHBIX
Marepuanax.

Taxxe 3anpemaercs:

o 0€3 yBaKUTEJIbHOW MPUYMHBI TOKUIATH ayIUTOPUIO;

o neperopapuBarbecs ¢ Apyrumu skcrepramu [IK, ecnu peub He UIET
0 KoHcyJbTupoBanuu ¢ npeacenaresnem [IK wmm ¢ skcneprom I1K, Ha3HaAUEHHBIM
no pewenuto npeacenarens [IK koHcyapTaHTOM.

Ecin Y O9KCICPTa BO3HHUKAKOT BOIIPOCHI HIIA HpO6H€MBI, OH JOJIDKCH
06paTI/ITBCH K OpecaAcCcaaTcito IIK nnn Jrny, HA3HAYCHHOMY IIPCACCAATCICM IIK
KOHCYJIbTAHTOM.



1. Kputepuu npoBepKH U OlleHKA pelieHUH 3a1anusi 12

3amanne Ne 12 — TpuUroHOoMeTpuyeckoe, JIOrapuPMUUYECKOe WU
MOKa3aTelIbHOE YpaBHEHHE.

Brinenenne pemieHus ypaBHEHHsI B OTACIBHBIA MYHKT @ MPSMO yKa3bIBaeT
YY9aCTHHKaM 3K3aMEHa Ha HEOOXOIMMOCTh IOJIHOTO PEIICHUS MPEeI0KEHHOTO
ypaBHEHUS: TIPH OTCYTCTBHM B TEKCTE KOHKPETHOW pabOThI OTBETa Ha BOMPOC
nyHKTa a 3aaanue Ne 12 onenupaetcs 0 6aju1oB.

Copep:xxanue Kpurepus banbl
O60CHOBAaHHO MOJIYYE€Hbl BEpHBIE OTBETHI B 000MX MYHKTAX 2
OO60CHOBAaHHO TIOJTY4YE€H BEPHBIN OTBET B IIYHKTE ¢
NN
MOJTyYeHBI HEBEPHBIE OTBETHI M3-32 BBIYUCIUTEILHONW OMIMOKH, HO MPH 3TOM 1

UMEETCS BEpHas IMOCJIEI0BAaTEIbHOCTh BCEX IIaroB pEIIEHHus O000UX
IYHKTOB: TyHKTA @ U YHKTAa O

Pemienue nHe COOTBCTCTBYCT HU OAHOMY M3 KPHUTCPHUCB, IICPCUHCIICHHBIX
BBIIIIC

Maxcumanvuviit 6ain 2

Kommenmapuii
OTBeT B 3aJaHUU C Pa3BEPHYTHIM OTBETOM — ITO PEIICHUE W BHIBOJI
(Ha3pIBaEMBIf OTBETOM).

3agaya 12 (nemoHcTpaunnoHHbIii Bapuant 2022 r.)

a) Pemnre ypaBHeHue

Zsin(x+%)+0032x:«/§cosx+1.

. 3
0) YkaxuTe KOPHH 3TOTO YPaBHEHHS, TPUHAICIKAIINE OTPE3KY | — 37; — > |

Pemienue.
a) 3anuileM UCXOJHOE YpaBHEHUE B BU/IE:

sinx+\/§cosx+1—25in2x:\/§cosx+1; sinx—23in2x:0;
sinx-(2sinx—1)=0.

3uaunt, SiINX=0, otkyna X= 7k, KeZ, wmn SinX=%, OTKYyJa X:%+2nn,

NneZ, X:%T+2nm, meZ.




0) C MmOMOIIBIO YHCIOBOM OKPYKHOCTU OTOEpEM 3n

R
KOPHH, PUHAJYICIKAIINE OTPE3KY | — 37; — > |
[Tonyunm uncna: —3m; — 271, — % .
OtBeT: a) 1k, K €7Z; %+2nn, nez;

5n .

5 +2mm, meZ;

6) —3m; —2m; — 1T

6

Kommenmapuii

MHO0XeCTBO KOpHEN MOXKET OBITh 3alIMCAaHO TO-IPYTrOMY.

OT60op KOpHEH MOXKET ObITh MNPOU3BEAEH JIIOOBIM JIPYTUM CIIOCOOOM:
C TIOMOUIBIO FpaduKa, peleHns TBOWHBIX HEPABEHCTB U T.II.

[Ipu orOope KOpHEH ¢ TOMOLIBIO YHUCIOBOM (TPUTOHOMETPUUECKOIN)
OKpPY’KHOCTH Ha YHCJIOBOM OKPYHOCTH JOJDKHO OBITh: OTMEUEHBl U 0003HAYEHBI
KOHIIbl YMCJIOBOI'O OTpE3Ka, BBIJECJIEHA Jyra, OTMEUEHbl U 0003HAUYEHbl KOPHHU,
OpUHAJUIekKAIIMEe JaHHOMY OTpe3Ky. Ha OkpyXKHOCTM MOTYT OBITh OTMEUEHbI
BCIIOMOTaTEJIbHbIE YNCIIA, IPUHAJIEKAINE YUCIOBOMY OTPE3KY.



3aganue 1

a) Pemnre ypaBHeHue

0032x+2:\/§cos(37n—x).

3n

0) Ykaxxute KOPHU 3TOTO YpaBHEHUS, TPUHAJICKAIINE OTPE3KY [—3%; — —} :

Pemenue.

a) 3anuiieM UCXOIHOE YPaBHEHUE B BUJIE:

1—25in2x+\/§sinx+2:0; (25inx+\/§)(sinx—\f§):0.

V3 L

3Ha4uT, SinX:—T, OTKyJa X =— 3 +2nn, NeZ, nim X:—2—?:t+2nm, me.
YpaBHenue SiNX = xﬁ KOpHEW HE UMEET.
3n

0) C moMOIIbIO YUCIOBON OKPYKHOCTH OTOEPEM R
KOPHH, PUHAJICIKAIINE OTPE3KY [—Bn; - 377[} :
- . 8. TIn —3m .

OJIyYUM YHUCTA: — ——; — —. 0

3 3
8 Tn
3 3
OtBeT: a) —%+2nn, nez; —2—;+2nm, meZ; 0) —8?“; —%t.
Conepxanue KpuTepus bajsl

O00CHOBAaHHO MOJIYYEHbI BEpHBIE OTBETHI B 000UX MyHKTaX 2
OOOCHOBaHHO NOJIy4YEH BEPHBIN OTBET B IIYHKTE a
NJIN
TIOJTy4€HBI HEBEPHBIE OTBETHI U3-3a BEIYUCIUTEIBHON OIMOKH, HO TIPH ATOM 1
UMEETCsl BepHasi TOCJIEeNIOBATEIBHOCTh BCEX INAaroB pPEIIeHUs O000MX
NYHKTOB. MyHKTA @ W IIYHKTA O
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPECUNCICHHBIX 0
BBIIIIE

Maxcumanvuuiii 6ann 2




3aganue 2

a) Pemnre ypaBHeHue

9.81°%*%-28.9°®*13=0.
5 [ 57 . }
) YKaxuTe KOpHU 3TOT0 YPaBHEHUS, IPUHAICKAITUE OTPE3KY DX 4m |.

Perienue.

a) ITycts t =9, Torma ypaBuenue 3ammmercs B Buae 9t _28t+3=0, OTKyJ1a
1

t==wm t=3.
9

[Tpu tzé MOy YUM: 9005)(:%; cosx=-1, orkyna X=m+27nk, keZ.

1
€% ~3: cosx ==, oTKyaa x=2 4 2nl . eZ, nmm

[Tpu t=3 :
pu noxyyuMm: 9 > 3

x:—%+2nn, ne.

6) C moMOIIbIO YMCIOBOK OKPYKHOCTH OTOEPEM KOPHH,

]
MIPUHAICKAITUE OTPE3KY > 47 |.

431

1 i

1
\N
1
[Tonyunum uucna: 3m; 3 0 :
I
ln
3

OtBeT: a) n+ 271K, ke Z; %+2n| NeZ:; —%+2nn, neZ; 0) 3m; ﬁ
Copnepxxanue KpuTepus bajabl

OO0CHOBAaHHO NOJIY4YE€Hbl BEPHBIE OTBETHI B 000MX MMYHKTAX 2
OOOCHOBaHHO MOJIY4€H BEPHBIH OTBET B IIYHKTE d
NJIN
HOJTy4€Hbl HEBEPHbBIE OTBETHI U3-3a BEIUUCIUTEIBHON OIIMOKH, HO IIPU 3TOM 1
UMEETCsl BepHasi IMOCJIEeI0BAaTEIIbHOCTh BCEX IAroB peIIeHUus 000MX
IYHKTOB: IIYHKTA d ¥ ITyHKTa O
Pemennie He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIIIIC

Maxcumanvuwiii 6ain 2




3ananue 3
a) Pemnre ypaBHeHue

2log; (4sinx)—5log, (4sinx)+2=0.

3.
0) YKaxkuTe KOpHU 3TOr0 ypaBHEHUs, TPUHAIEKAIINE OTPE3KY | — > 0.

Pemenue.

a) [Tycts t=log,(4sinx), Torza HCXOAHOE ypaBHEHHE 3aIHMIICTCS B BUIC
2t2—5t+2=O, oTkyna t =2 unmu t:%.
Ipu t =2 momyuum: log , (4sinx)=2, 3Hauut, SinX =4, 4T0 HEBO3MOXKHO.

[Ipu t:l nonyaum: log, (4sin X)=l, 3HAQYUT, sinx:l, OTKyzia X=%+27m,

2

neZ,um X:%T+2nm, meZ.

2 2

0) C moMOIIbIO YUCIOBOM OKPY>KHOCTH OTOEPEM KOPHH,

5]
IpUHAAJIeKAIINE OTPE3KY —7,0 .

n
[Tonyyum yncio — —.

6

OtBeT: a) %+27tn, nez, %+27tm, me7Z; 0) —%t.

Copnepxxanue KpuTepus bajabl
OO0CHOBAaHHO NOJIY4YE€Hbl BEPHBIE OTBETHI B 000MX IMYHKTAX 2
OO00CHOBaHHO TIOJTyUY€H BEPHBII OTBET B MYHKTE
NJIN
HOJTy4€Hbl HEBEPHBIE OTBETHI U3-3a BEIUUCIUTEIBHON OIIMOKH, HO ITPU 3TOM 1

UMEETCSl BEpHas IMOCJEOBATEIbHOCTh BCEX IIAroB perieHus: 000uX
YHKTOB — IMMYHKTA d ¥ IYHKTA O

Pemienne He COOTBETCTBYET HUM OAHOMY M3 KPUTEPHUEB, NEPEUUCICHHBIX
BBIIIIE

Maxkcumanvroiu 6ann 2




3ananue 4
a) Pemnre ypaBHeHue

2
cos2x+0,5=cos"X.
. 3
0) YkaxxuTe KOPHU ITOTO YpaBHEHUS, TPUHAICKAIINE OTPE3KY | —3T; — —— |.
Pemenue.

a) 3anuiieM UCXOIHOE YPaBHEHUE B BUJIE:

2c032x—1+ 0,5:c032x; (cosx—Q][cosx+Qj =0.

2 2
_ 2 3n 3n
3HAYUT, WK COSX——T, OTKyJa X:—T+ 27k, ke Z, wimn X:T+2n| ,
leZ, nmn COSX:TZ, OTKyJa X:—%+2nn, neZ,nm X:%+2nm, meZ.
_3n
6) C moMOIIIbI0 YUCTIOBON OKPYKHOCTH OTOESPEM 2
KOPHH, MPUHAIICIKAIINE OTPE3KY [—375; — 37%} ;
|
Monysnm qucna; — =% : 9%, _7n e e
Y T T T A
| |
_U=n _on
4 4
_ 3n . 3n . n . T
OtBeT: a) —T+2nk, keZ: T+2n| NeZ: —Z+2nn, nez; Z+2nm,
meZ:;
1. On n
0) ——; ——; ——.
) 4 4 4
Cojaep:kanue KpuTepus Bajuibl
O60CHOBAaHHO NOJIY4Y€Hbl BEpPHBIE OTBETHI B 000UX MYHKTaX 2
OOG0CHOBAaHHO TIOJIYYE€H BEPHBIN OTBET B MIYHKTE d
NJIN
MOJTyYeHBl HEBEPHBIC OTBETHI U3-3a BBIYUCIUTEILHON OMUOKH, HO TIPU ATOM 1

UMEEeTCs BEpHas IOCJIEIOBATEIbHOCTh BCEX IIArOoB peuieHus 000uX
NYHKTOB: IyHKTA @ U IYHKTAa 6

Pemenue He COOTBCTCTBYCT HU OAHOMY M3 KPUTCPUCB, NCPCUNCICHHBIX
BBIIIIC

Maxcumanvuoiit 6ain 2

10




IIpumepsl oueHuBaHusI peniennii 3aganus 12

Ipumep 12.1
a) Pemmre ypaBHeHne COS2X+ 2 = J3 COS(?’?’T — X) :

. 3n
0) YKaxuTe KOpHU 3TOT0 YpaBHEHHUsI, IPUHAIICKALIUE OTPE3KY |:—37'C, — 7} :
OTtBeT: a) —%+2nn, nez; —2—;+2nm, meZ; 0) —8?7[; —%t.

Kommenmapuii
OO0O0CHOBAHHO MOJIy4YEHBI BEPHBIE OTBETHI B 000MX MyHKTaX.

Ouenka 3kcnepra: 2 6ajia.

11



Ipumep 12.2

a) Pemure ypaBHeHue C0S2X+ 2 = J3 COS(?’?JT — X) :

. 3
0) Ykaxxute KOPHU ITOTO YpaBHEHUS, TPUHAIICKAIINE OTPE3KY | —3T; ——- |.

T2
T 21 8n n
ra) —=+2 y — = ;0) —— 1 ——.
OTger: a) 3+ m, NeZ; 3+2nm,meZ,6) 33
Kommenmapuii

OOOCHOBAaHHO TMOJY4Y€H BEpPHBIA OTBET B MNyHKTe a. [lpu pemeHun
KBaJpAaTHOTO yPAaBHEHMsSI €CTh HETOYHOCTh B 3allMCU JAUCKPUMHMHAHTA —
o0beMHEHNE 3anucedl TUCKPUMHMHAHTA U KOpHS U3 Hero. OT0op KOpHEW Henb3s
Ha3BaTb OOOCHOBaHHBIM, TaK Kak Iepedop OCTaHOBJIEH Ha  KOpPHE,
IpUHAAJIeKAIIEM OTpe3Ky. TUITMYHBIN puMep BhICTaBieHus 1 Oaa.

Ouenka 3xcnepra: 1 0asu.

12



IMpumep 12.3

a) Pemure ypaBHeHue C0S2X+ 2 = J3 COS(?’?JT — X) :

0) Ykaxxute KOPHU 3TOTO YpaBHEHUS, IPUHAJICKAIINE OTPE3KY [—?m; — 3—71 :

2
a) T . _2n a_8n. Tn
OtBerT: a) 3+2nn,neZ, 3+2nm,meZ,6) 3 3
Kommenmapuii

TpuroHoMeTpuueCcKkoe ypaBHEHHE PEIICHO HeBEpHO. Bo BTOpoM cTpouke
B IIPaBOil YacTW OTCYTCTBYET 3HAK MHHYC — OImMUOKa B (hopmylie TpUBEIACHUSI.
[TyHKT a He BBITIOJIHEH (HE M3-32 BBIYMCIUTEIIBHON OITHOKH).

Ouenka s3xcnepra: 0 6a/10B.

13



Ipumep 12.4

a) Pemnre ypasuenne 9-81°°%—28.9°%"4+3=0.

o .
0) Ykaxxute KOpHU 3TOTO YPaBHEHUS, IPUHAIJICKAIIHNE OTPE3KY - 4m |.

Otser: a) 1+ 27k, keZ; E+2nl, 1eZ; —E 421, neZ;6) 3n; =T

3 3 3

Kommenmapuii
OO0OCHOBAaHHO TOJy4€H BEpHBIM OTBET B NyHKTE a. IIpum oTOope kopHewn

OTCYTCTBYET pEIICHHE U OIMIMOOYHO YKa3aHO YKCJIO, KOTOPOE HE SIBIISIETCS KOPHEM
TPUTOHOMETPUUECKOTO YPaBHECHHUSI.

Ouenka 3xcnepra: 1 6aJ.

14



Ipumep 12.5

a) Pemnre ypasuenne 9-81°°%—28.9°%"4+3=0.

o .
0) Ykaxxute KOpHU 3TOTO YPaBHEHUS, IPUHAIJICKAIIHNE OTPE3KY - 4m |.

C11n

Otser: a) n+2nk, keZ; Z+2nl,1eZ; -2 +2an, neZ; 6) 3r; 3

3 3

Kommenmapuii

B 3anucu kopHEW NMEepBOTO TPUTOHOMETPUYECKOIO YPABHEHUS COHAEPKUTCS
qyOJIMpyroImas 3anmuch KOpPHEH, HO OMMOKKA B 3TOM HeET. IloiydeH BepHBIN OTBET
1

. 5
B nyHKTe a. [Ipun orbope KopHel AomyIeHbl OMMUOKN TP JICJICHUH 26 u 4§ Ha
2.

Ouenka 3xcnepra: 1 6aJ.

15



IMpumep 12.6

a) Pemnre ypasuenne 9-81°°%—28.9°%"4+3=0.
o .
0) Ykaxxute KOpHU 3TOTO YPaBHEHUS, IPUHAIJICKAIIHNE OTPE3KY - 4m |.

C11n

Otser: a) n+2nk, keZ; Z+2nl,1eZ; -2 +2an, neZ; 6) 3r; 3

3 3

Kommenmapuii
TpuronoMmerpruueckoe ypaBHEeHUE COSX =—1 peleHo HEBEPHO.

Ouenka s3xcnepra: 0 6a/710B.

16



Mpumep 12.7
a) Pemnte ypaBHeHue 2Iog£21 (4sinx)—5log, (4sinx)+2=0.

3.
0) YkaxuTe KOpHHU 3TOTO YPaBHEHHUSI, TPUHAIIICIKAIITUE OTPE3KY 5 0].

OtgeT: a) g+2nn, ne#; 5%IJrZRm, meZ;0) —%t.

Kommenmapuii
[TonmydyeHsl HEBEpHbIE OTBETHl H3-3a2 BBIYUCIUTEIBHOW OIIMOKA TIpH
BBIYMCIIEHUH t,, HO IPH 3TOM MMEETCS BEPHAs IOCIIENO0BATENBHOCTL BCEX IIATOB

perieHus: 000MX MyHKTOB: MyHKTA @ U MYHKTA 0.

Ouenka 3xcnepra: 1 6asur.

17



IMpumep 12.8
a) Pemnte ypaBHeHue 2Iog£21 (4sinx)—5log, (4sinx)+2=0.

3.
0) Ykaxxute KOpHU 3TOTO YpaBHEHUS, IPUHAJICKAIINE OTPE3KY 5 0].

OtgeT: a) g+2nn, ne#; 5%IJrZRm, meZ;0) —%t.

Kommenmapuii
[TomydeHnsl HEBEpHBIC OTBETHI HE W3-32 BBIYUCIUTEIHLHOW OIMIMOKA TIPU
HAXO0XJICHUHU KOPHEHW KBaJPaTHOTO YpaBHEHUSI.

Ouenka s3xcnepra: 0 6a/710B.

18



IMpumep 12.9
a) Pemnte ypaBHeHue 2Iog£21 (4sinx)—5log, (4sinx)+2=0.

3.
0) Ykaxxute KOPHU ITOT0 YpaBHEHUS, TPUHAIIICKAIINE OTPE3KY 5 0].

OtgeT: a) g+2nn, ne#; 5%IJrZRm, meZ;0) —%t.

Kommenmapuii

OOOCHOBAaHHO TOJYy4Y€H BEPHBIM OTBET B MYHKTE @, HO OTOOp KOpHEH
C TIOMOIIBI0 YHUCJIOBOM OKPYXHOCTH B OTOM PEIICHHH HENb3sl CUUTATh
000cHOBaHHBIM. TUNMMYHBIN TpUMep BHITIOJIHEHUS 3aaHus Ha 1 Ga.

Ouenka 3xcnepra: 1 6aJu.
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Ipumep 12.10
a) Pemnte ypaBHeHue 2Iog£21 (4sinx)—5log, (4sinx)+2=0.

3.
0) Ykaxxute KOpHU 3TOTO YpaBHEHUS, IPUHAJICKAIINE OTPE3KY 5 0].

n

OtgeT: a) g+2nn, ne#; 5%IJrZRm, meZ;0) — 5

Kommenmapuii

[Ipu pemennu mpocTeitero JorapuMUUECKOro YpaBHEHHUS JOIMYyIIEHA
omuOKa, KOTOpasi HE SIBJISIETCS BBIYUCIUTEIBHOM, KPOME TOTO, IIPU HAXOKIACHUU
O/13 nomymieHa omuOKa, KOTOpash HUKAaK HE MOXET OBbITh OTHECeHa K
BBIYMCIUTEIbHBIM. JIt00ass M3 3THUX OMIMOOK YyXe€ HE TO3BOJISIET BBICTABUTH
MOJIOKUTENIbHBIN Oyt Tunuunbiit npuMep BoicTaBieHus 0 6anios.

Ouenka sxcnepra: 0 6a/710B.
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Ipumep 12.11
a) Pemmnre ypaBHenue C0S2X+ 0,5 =C0s °X.

. 3
0) Ykaxxute KOPHU ITOT0 YpaBHEHUS, TPUHAIICKAIINE OTPE3KY | —3T; — > |

oTBeT:a)—%TMznk,kez;%”ﬂnl,|ez;—%+2nn,nez;%+2nm,
me,
. _9n. Iz
e R
Kommenmapuii

OO60CHOBAHHO MOJIyYE€HbI BEPHbIE OTBETHI B 000MX IMyHKTaX.

Ouenka 3xcnepra: 2 6aua.
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Ipumep 12.12
a) Pemmnre ypaBHenue C0S2X+ 0,5 =C0s °X.

. 3
0) Ykaxxute KOPHU ITOT0 YpaBHEHUS, TPUHAIICKAIINE OTPE3KY | —3T; — > |

oTBeT:a)—%TMznk,kez;%”ﬂnl,|ez;—%+2nn,nez;%+2nm,
me,
. _9n. Iz
e R
Kommenmapuii

O60CHOBaHHO MOJTyYEHBI BEPHBIE OTBETHI B 000X MYHKTAaX.

Ouenka 3kcnepra: 2 6ajia.
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2. KpuTepuu npoBepKHU M OLleHKA pemieHui 3axanus 13

3ananue 13 — crepeomeTpuyeckas 3ajiaya, OHa pasJiejieHa Ha MyHKTHI a U 0.
B nmyHnkte @ HyXHO [A0Ka3aThb TEOMETPUYECKUU (akT, B MyHKTe O HaWTH
(BBIYMCIINTH) TEOMETPUUECKYIO BEJIUUUHY.

Coaep:kanne KpuTepus bajuibl
HMeeTcst BepHOE J0KA3aTEILCTBO YTBEPKICHUS MMyHKTAa @ 1 000CHOBAHHO 3
TIOJTYYCH BEPHBIN OTBET B MyHKTE O
OO60CHOBAaHHO TIOJTY4Y€H BEPHBIN OTBET B IIYHKTE O 2

NJIN

UMEETCS BEpHOE JO0Ka3aTeIhCTBO YTBEPXKACHHS TIYyHKTAa a W TIPH
000CHOBAaHHOM pEIIICHUU IyHKTa O TOJYyYeH HEBEPHBIH OTBET H3-3a
apuQMETHIECKON OIMOKU

HmeeTcs BepHOE JOKA3aTENBCTBO YTBEPKACHUS ITYHKTA d, 1
NI

npyu OOOCHOBAaHHOM pEUICHWM NyHKTAa O TOJYyYEeH HEBEPHBIA OTBET
n3-3a apu(HMETUIECKON OIIHMOKH,

N

00OCHOBAaHHO IOJIy4€H BEpHBIH OTBET B IMYHKTE O C HCIOJIb30BAHHEM
YTBEPXACHUS TyHKTA 4, IPYU ATOM IIYHKT g HE BBIIOJIHEH

Pemenue ne COOTBCTCTBYCT HM OAHOMY M3 KPHUTCPUCB, IICPCUNCIICHHBIX 0
BBIIIIC

Maxcumanvnwiu 6aun 3
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3amaua 13 (neMoHcTpanMoHHBIH BapuanT 2022 r.)
Bce pébpa mpaBunbHOM TpeyroabHoi mpusmbl ABCA;B.C, umeror mmmny 6.

Touku M u N — cepenunst pédep AA; u A;C, COOTBETCTBEHHO.

a) Jlokaxwure, uro ipsimeie BM u MN neprieHIuKyisipHbl.
0) Haitnute yron mexay miockoctsmu BMN u ABB;.

Pemenue. a) [Iycts Touka H — cepenura AC . Torma
BN?=BH” + NH? =(3y3) +6° =63,
Bwmecre ¢ Tem
BM?+MN? =(3° +6°) +(3* +3°) =63,
Torga 1Mo Teopeme, oOpatHoM Teopeme Iludaropa,
TpeyroibHuk BMN  sBisieTcss mNpsSMOYroibHBIM — C
npsiMbIM yriioM M.
0) Ilposeném nepnenpukynap NP k npsamoir AB,.
Torna NP LAB u NPLAA. CrenosarensHo, -
NP L ABB,. Ilostomy MP — mpoekmms MN ma B
miockocts ABB; .

[Ipasmass  BM  nepnenaukymsipua MN, Torma mno TeopeMe o0 Tpéx
nepnenaukyingapax BM L MP. CnepoBatenbno, yron NMP — nuuelnblii yron

HCKOMOTI'O yrna.
33

Hunaa NP paBHa nonosuHe BbicOThI TpeyronbHuka AB,C , To ectb NP =——.

2
NP 33 3

[TosTomy Sin ZNMP = =

MN 2.3/2 8
OTger: 0) arcsin\/g.

CnenoBarensno, ZNMP =arcsin, |— .

=T
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3aganmue 1

B mpasuibHoit Tpeyronbhoi mpuzme ABCA;B,C; cropona AB ocnoBanus paBHa 0,
a 6okoBoe pedopo AA; pasuo 3. Ha pé6pax AB u B,C; ormeuensl Touku K u L
cootBercTBeHHO, puuém AK =B;L=2. Touka M - cepenmna pebpa A;C;.
[Tnockocth y mapamnenbHa npsmoir AC u comepxut Touku K u L.

a) Jlokaxwure, uro npsmas BM mnepnenaukyispHa miIoCKOCTH v .

0) Haiinure 00bEM mupamMupl, BepiInHa KOTopoi — Touka M , a ocHOBaHue —
CEYEHME TaHHOM IPU3MBbI INIOCKOCTHIO 7 .

Pemenue.
a) [IpoBeném uepes Touku K wu L mpsamele,
napauiensapie AC.  Ilycte  5TH mpsiMble

nepecekarot péopa BC u AB; B Toukax K, n L,
cootBeTcTBeHHO (puc. 1). Torna Tpanerus KL;LK,

SBJISIETCS CEUEHUEM HCXOJHOM MPU3MBI IIOCKOCTHIO
vy. Paccmorpum minockocts BB{M . Ilycte sTa

I0cKOCTh nepecekaer npsmbie AC, KK; u LL;

BTOuKkax N, E wu F coorBercTBenHo.
Uetpipéxyroneank BB{MN — mnpsMoyronbHUK,
npuuém BB, =3, B;M :@- A;B; =33,

Kpome Ttoro, NE:EB=AK:KB=1:2, B;F:FM =B.L:LC;=1:2, orkyna
MF =23, NE =4/3. [Tycte EH — BrIcoTa Tpanenuun EFMN (puc. 2), Torna

FH = MF —NE =+/3. M_H_F B
_EH_ 7 _MB; _

Hocromsy g ZMFE = =1 =3= B, = tg /MBB;,

/MFE = ZMBB; =90° - Z/BMF, N E B

To ecTh npsimpie EF 1 BM nepnenaukynspHsi. Puc. 2

[Mlpamas KK, mapannensna mnpsamoit AC, koTtopas meprneHIUKyIsIpHA
mwiockoct BB{M . 3naumr, npsimeie KK, u EF mneprnenmukynspubsr mpsimoit
BM , mostomy mpsimasi BM  mepnenaukymnsipHa miockocTH vy .

0) Paccrosinue ot Touku M 10 mockoctu Y paBo MF -sin /MFE | a miomazs
tpaneuun KL;LK; paBHa

2 1
KK+l oo 3A9T3MACr en o
2 2 sinZMFE  sin ZMFE
y , 1 : 9 _
3HaYUT, UCKOMBII 00BEM paBeH 3 MF -sin ZMFE Sin ZMFE =643,

OTger: 0) 6/3.
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3aganue 2

OcHoBanueM uetbipéxyroiabHoil nupamuasl PABCD sBnsiercs tpaneuus ABCD,
npuuém /BAD + ZADC =90°. IInockoctu PAB u PCD mnepneHaukyIspHbI
TUIOCKOCTH OCHOBaHUs, K — Touka mepeceuenus npssmeix AB u CD.

a) [lokaxxute, uro iockoctd PAB u PCD neprnieHIuKyIpHBI.

0) Haitnute o0o0béM mmpamuasl KBCP, ecru AB=BC=CD =4, a BsicoTa
nupamuel PABCD pasha 9.

Pewenne.
a) 3ametuMm, uyto ZAKD=90°. IInockoctu PAB u
PCD nepneHauKyJspHbl IUIOCKOCTH  OCHOBAHUS,
MO3TOMY OHU TEPEeCceKaroTcs MO MPSMOH, cojepKaiei
BBICOTY nupamunbl. 3HaunuT, PK — BeicOTa mupamumbl.
Takum oOpazom, yron ZAKD sBasercs nuHEHHBIM
yTJIOM JIBYTPAHHOTO YIJia MKy miockoctsmu PAB u
PCD. 3naunT, OHU NEPICHIUKYIISIPHBI.
0) [lockonsky AB=CD, tpanemuss ABCD sBasercs
paBHOOEIPEHHOM. 3HAUHUT,

/BAD = ZADC = Z/KBC = ZKCB =45°;

BK:CK:QBC:NE.

2
Takum o6pazom, miomans TpeyroabHuka KBC paBHa S ke = % =4,
PK-S
a 006Em mupamuael KBCP pasen % =12.

OTger: 0) 12.
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3ananue 3

B mpaBunbHoO#l uetbipéxyronsHoil nmupamuae SABCD crtopona ocHoBanusi AB
paBHa 6, a 6okoBoe pedbpo SA paBHo 7. Ha pédpax CD u SC ormeuens! Touku N
u K coorBercrBenno, mpuaém DN :NC =SK: KC =1:5. [InockocTs o COIEPKUT
npsmyro KN u mapamiensHa npsmoit SA.

a) Jlokaxxure, 4TO MJIOCKOCTh 0 MapasieiabHa npsimoit BC.

0) Haiinure paccrostaue ot Touku C 10 MIIOCKOCTH .

Pemenue.

a) I[To ycmoButo DN :NC =SK : KC, 3naunt, npsmeie SD u KN mapanienbHsl.
CnenoBatenbHo, TwiockocTh SAD w0 mapauienbHBI
(puc. 1).

[Tockompky otpesku BC wm AD mapamnenbHbl, a
IUIOCKOCTh 0. TapajuiensHa miockoctu SAD, mpsamas BC
napasuieJibHa MIOCKOCTH O .

0) [TockoyIbKy TIJIOCKOCTh O TapauienbHa mpsimoit BC,
paccrossaue oT Toukd C 110 TMJIIOCKOCTH 0O PaBHO
pacctostHuto ot mpsimoir BC ngo miockoctu a. Ilycts
toukm E wmw F — cepemunst pédep AD wu BC
cootBeTcTBeHHO. Torma mpsmeie SF  wu  EF
nepneHauKkysapael  npsmoir  BC. Takum ob6paszowm,
mwiockoctb  SEF  mepnenamkynspua mpsmonr BC
Y MMApAJUICIIBHON €M TIocKocTh o. IlycTe mimockocte o

nepecekaer mnpsambie SF uw EF B Toukax Q wm R h
COOTBETCTBEHHO (pHc.2). Torga wuckoMoe paccTosHHE E R O E
paBHO pacctosHuto h or Touku F 1o mpsimoit QR. Puc. 2
Bricota SO mupamuger SABCD 7nexuT B IUIOCKOCTH
SEF, otkyna
AD’ . EF _ 3
EF =6, SE =,|SA” - —2J10; cos /SEO= ——=—2_.
SE=[SA" —=— =210 25E 2410
[Tnockoctrn SAD m a mapamrtensHbl, modTtomy ZQRF = ZSEO, otkyna
P _SEF [, 9 _/310
h=RFsin ZQRF = 5 1 0°-" 4

Otser: 0) — 310

4
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IIpumepsl oLleHUBAHNS BbINIOJIHEeHHS 3a1aHus 13
Ipumep 13.1

B npasunbHO# TpeyronpHoi npusmMe ABCA;B1C4 cropona AB ocHoBaHus paBHa 6,
a 6okoBoe pedpo AA; pasuo 3. Ha péopax AB m B,C; ormeuensl Touku K u L
cootBeTcTBeHHO, mpuuéM AK =B L=2. Touka M - cepenuna pebpa A,C;.
[TnockocTh y mapamiensHa npsmoir AC u comepkut Touku K u L.

a) loxaxwute, uro npsimasi BM mnepnenaukynspHa miocKoCTH v .

0) Haiinure 00bEM mupammuIbl, BepIIMHA KOTOpOoH — Touka M, a ocHoBaHme —
CCYCHHUE JTAHHOU MPU3MBI TNIOCKOCTBIO Y .

OTger: 0) 6/3.

Kommenmapuii
JlokazaTenbCTBO  yTBEPXKIEHHS B  IMyHKTEe @ He  00OCHOBAHO.
C ucrnosb30BaHUEM yTBEPKJICHUS IMyHKTA a BEPHO MOJTYUYEH OTBET B MYHKTE 0.

Ounenka 3xcnepra: 1 0asur.
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IMpumep 13.2

B npasunbHoit Tpeyronpaoit npuzme ABCA;B,C, cropona AB ocHoBanus paBHa 6,
a 6okoBoe pedpo AA; pasuo 3. Ha pé6pax AB u B,C; ormeuensl Touku K u L
cootBercTBeHHO, puuém AK =B;L=2. Touka M - cepenmna pebpa A;C;.
[Tnockocth y mapamnenbHa npsmoir AC u comepxut Touku K u L.

a) lokaxkure, uto npsimass BM mepnienaukynsipHa miockocty vy .

0) Haiinure 00bEM mupamubl, BepIIMHA KOTOpoM — Touka M, a ocHoBaHue —
CEUEHHUE JAHHOM MPU3MBI INIOCKOCTHIO Y .

OTger: 0) 6/3.

Kommenmapuii
VYTBepxkaeHHe B IyHKTE @ HE JI0Ka3aHo. B 0CHOBE pellieHus MyHKTa O JIEKUT
HE0OOCHOBAaHHOE YTBEPKICHHE.

Ouenka 3xcnepra: () 6a/10B.
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IMpumep 13.3

B npasunbHoit Tpeyronpaoit npuzme ABCA;B,C, cropona AB ocHoBanus paBHa 6,
a 6okoBoe pedopo AA; pasuo 3. Ha pé6pax AB u B,C; ormeuensl Touku K u L
cootBercTBeHHO, puuém AK =B;L=2. Touka M - cepenmna pebpa A;C;.
[Tnockocth y mapamnenbHa npsmoir AC u comepxut Touku K u L.

a) lokaxkure, uto npsimass BM mepnienaukynsipHa miockocty vy .

0) Haiinure 00bEM mupamubl, BepIIMHA KOTOpoM — Touka M, a ocHoBaHue —
CEUEHHUE JAHHOM MPU3MBI INIOCKOCTHIO Y .

OTger: 0) 6/3.
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Kommenmapuii
JlokazaTenbCTBO YTBEPXKIEHUS B TYHKTE @ COJEPKUT HETOYHOCTU. B
pelIeHNH MyHKTa 6 000CHOBAHHO TIOJy4Y€H BEPHBIN OTBET.

Ouenka 3xcnepra: 3 6aja.
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Ipumep 13.4

OcHoBanueM udeTbipéxyronabHoi mupamuasl PABCD sBnsiercsa tpaneuus ABCD,
npuuém /BAD + ZADC =90°. IInockoctu PAB u PCD mnepneHankymspHbI
TUIOCKOCTH OCHOBaHUs, K — Touka mepeceuenus npsmeix AB u CD.

a) okaxwure, uto miuockoctu PAB u PCD mepneHauKyIspHBIL.

0) Haitnure 00bém mupamuel KBCP, ecmn AB = BC =CD =4, a BricoTa
nupamul PABCD pasha 9.

Otger: 0) 12.

Kommenmapuii

VYTBepxkaeHHe B yHKTE @ He JoKa3aHo. B pemieHun myHkta 6 000CHOBAHHO
MOJIy4EeH BEPHBIN OTBET.
Ouenka 3kcnepra: 2 6ajua.
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IIpumep 13.5

OcHoBanueM 4deTbipéxyronabHoi mupamuasl PABCD sBnsiercsa tpameuuss ABCD,
npuuém /BAD + ZADC =90°. IInockoctu PAB u PCD mnepneHankymspHbI
TUIOCKOCTH OCHOBaHUs, K — Touka mepeceuenus npsmeix AB u CD.

a) okaxwure, uto miuockoctu PAB u PCD mepneHauKyIspHBIL.

0) Haitnute o00béM mmpamuasl KBCP, ecru AB=BC=CD =4, a BsicoTa
nupamusl PABCD pasha 9.

Otger: 0) 12.

Kommenmapuii
YTBepkJieHHe B IyHKTE a HE JI0Ka3aHO. B pelieHun mNyHKTa 6 €cCTh
OIKMO0YHOE YTBEPKACHUE, UTO MPUBEJIO K HEBEPHOMY OTBETY.

Ouenka 3xcnepra: (0 6ay10B.
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IIpumep 13.6

OcHoBanueM 4deTbipéxyronabHoi mupamuasl PABCD sBnsiercsa tpaneuus ABCD,
npuuém /BAD + ZADC =90°. IInockoctu PAB u PCD mnepneHankymspHbI
TUIOCKOCTH OCHOBaHUs, K — Touka mepeceuenus npsmeix AB u CD.

a) okaxwure, uto miuockoctu PAB u PCD mepneHauKyIspHBIL.

0) Haitnute o00béM mmpamuasl KBCP, ecru AB=BC=CD =4, a BsicoTa
nupamusl PABCD pasha 9.

Otger: 0) 12.

Kommenmapuii
VYTBepkaeHNe B MMyHKTE @ HE J0Ka3aHO. B pemennn myHkTa 6 060CHOBaHHO
IIOJIyY€H BEPHBINA OTBET.

Ounenka 3xcnepra: 2 6aja.
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Ipumep 13.7

B mpaBunbHO# uetsipéxyronsHoi mupamuae SABCD cropona ocuoBanus AB
paBHa 6, a 6okoBoe pedpo SA paBHo 7. Ha pédpax CD u SC ormeuens! Touku N
u K coorBerctBenno, mpuuém DN :NC =SK : KC =1:5. [In0ockocTh 0 CONEPKUT
npsamyto KN u napannenbHa npsmoit SA.

a) Jlokaxxute, 4TO MJIOCKOCTh O MapaienbHa npsimoit BC .

0) Haiinure paccrostaue ot Touku C 10 MIIOCKOCTH .

Otser: 0) N310

4

Kommenmapuii

VYTBepkJieHHe B MYHKTE€ a JiIOKa3aHO. B pelnieHud ecTb HETOYHOCTH
B 0003HAUEHUM JJIMH OTPE3KOB Ha TMEPBOM YEPTEKE U HEOJHO3HAYHOCTH
HCIIOJIb30BaHUs CChUIKM Ha Teopemy Daseca. Pemienne myHkra 6 He 3aKOHUYEHO.

Ouenka 3xcnepra: 1 0asu.
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IIpumep 13.8

B mpaBunbHO# uetsipéxyronsHoi mupamuae SABCD cropona ocuoBanus AB
paBHa 6, a 6okoBoe pedpo SA paBHo 7. Ha pédpax CD u SC ormeuens! Touku N
u K coorBerctBenno, mpuuém DN :NC =SK : KC =1:5. [In0ockocTh 0 CONEPKUT
npsamyto KN u napannenbHa npsmoit SA.

a) Jlokaxxute, 4TO MJIOCKOCTh O MapaienbHa npsimoit BC .

0) Haiinure paccrostaue ot Touku C 10 MIIOCKOCTH .

Otser: 0) — 310

4
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Kommenmapuii
YTBepxkaeHHE B MyHKTE a JOKa3aHO. B pelennu myHKTa 6 €CTh HETOYHOCTh
B PEUICHUU CUCTEMbl ypaBHeHUW (BbipaxkeHue C depe3 A), a ONpu NPUMEHEHUU

(dbopMyIIBI PACCTOSIHHUS OT TOYKH JO MJIOCKOCTH HEBEPHO HAWJEH MOJYJbh BEKTOpa
HOpMaJI (HE OTHOCUTCS K BBIYUCIUTEIBLHON OIIHOKE).

Ouenka 3xcnepra: 1 6aJw.
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3. KpuTepuu npoBepKku M OLleHKA penleHuii 3aaanus 14

3amaame Ne 14 — 3TO  HEpPaBEHCTBO.  JPOOHO-pAIIMOHAIIBHOE,
Jorapu(pMUYEcKoe UK MTOKa3aTelIbHOE.

Conep:xanue KpuTepus Banjbl

OOG0CHOBAaHHO NOJIYYE€H BEPHBIN OTBET 2

O0ocHOBaHHO ITOJIYYCH OTBCT, OTHanIOHIHﬁCH OT BCPHOI'O ucKiroyennem/
BKIIFOYCHUCM I'PAHUYHBIX TOYCK,

NJIN 1
IMOJIYYCH HGBGpHBIﬁ OTBET M3-3a BBIYHUCJIUTEIHLHOU OI]II/I6KI/I, HO IIpH 3TOM
HMCCTCA BCPHA IIOCJICIOBATCIbHOCTS BCCX IMIAI'OB PCIICHUA

Pemenne He COOTBETCTBYET HU OTHOMY U3 KPUTEPUEB, IIEPEUNCIEHHBIX
BBIIIIEC

0

Maxkcumanvrnoiu 6ann 2

[Ipu sTOoM B mepBOM ciiydae BbICTaBJieHUs | Oaia JOMyCKaroTCs TOJBKO
OIMMOKNW B CTPOTOCTH HEPABEHCTBA: «<» BMECTO «<» WU HaobopoT. Ecau B
OTBeT BKJIIOYEHO 3HAYeHHEe IMepeMeHHO#, MpPH KOTOPOM OJHA W3 4YacTei
HEPABEHCTBA HEe MMeEET CMbICJIA, TO CJIeyeT BbICTABJISATH BbICTABUTH OI[EHKY
«0 0a0BY.

3anaua 14 (neMoHCTpanMoOHHbIN BapuaHT 2022 r.)

Permure HepaBeHCTBO |0g11(8x2 + 7)— |0911(X2 + X+1)2 |Ogll(ﬁ+ 7).

35
Pewenue. [TpaBast yacTh HEpaBeHCTBA ONpeeieHa MpU X <—5 U X > — —

8

2
HOCKOJIBKy Impu JIOOBIX 3HAYEHHSAX X BBIPAKCHUC 8x" +7 IIPUHUMACT

35
IIOJIOKUTCJIBHBIC 3HAYCHUS, ITPU X < — S5ux>-— ? HEPABCHCTBO NPUHUMACT BU/I:

8x°+7 _ 8x+35 8x +40x°+7x+35_ 8x°+43x" +43x+35
x> +x+1  X+5 (x+5)(x2+x+1) (x+5)(x2+x+1)

3x° + 36X <0- 3x(x+12) <0
(x+5)(x2+x+1) (x+5)(x2+x+1)
otkyga X<-12; —5<x<0. VYuureiBas orpaHuueHusi X<-—5 X>—%,
noimydaem: X<—12; — 35<X<O

Otser: (—o0; —12]; ( 385 }
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Copep:xxanue Kpurepus

Bbaaabl

OOG0CHOBAaHHO NOJIYYE€H BEPHBIN OTBET

OO00CHOBAaHHO TMOJYYEH OTBET, OTJIMYAIOIIUICS OT BEPHOTO HCKIIOUECHUEM
touek —12 w/mmm 0,

NJIn
MOJIy4eH HEBEPHBIM OTBET M3-3a BBIYMCIHUTEIBbHON OMMOKH, HO IPH ATOM
MMEETCs BEpHasi OCIEA0BATEIbHOCTD BCEX 11ar0B PELICHUS

Pemnienue He COOTBCTCTBYCT HM OAHOMY U3 KPUTCPHUECB, IICPCUNCIICHHBIX
BBIIIIC

Maxcumanvroiu 6anin

3ananue 1
9.2%-37 _ 1
4%-7.2"+12 2"-4

X
Pemmte HepaBeHcTBO 27— 6 —

Pemmenue.

X
[Tycte t =27, TOra HEPABEHCTBO PUMET BU/I:

(e Ot-37 _ 1 .. o 9t1-37 t—3

= 7t+12 (=4 (t-3)(t-4) (t-3)(t-4)

< [I ¢4

oTkyaa t <1; 3<t<4, 4<t<8.
Ipu t <1 monyumm: 2”°<1, otkyma x<0.

<0:

IIpu 3<t <4 nonyunm: 3<2” <4, otkyna log,3<x<2.
y 9,

IIpu 4 <t <8 monyunm: 4<2°<8, orkyma 2 < x<3.

Pentenue HCXOJHOT'O HCPABCHCTBA!
x<0; log,3<x<2; 2<x<3.

Orser: (—;0]; (I0923;2); (2;3].

Conepxanune KpuTepus

Bbanabl

OOOCHOBAaHHO NOJIY4YE€H BEPHBIN OTBET

2

OOOCHOBaHHO TOJIyYeH OTBET, OTIMYAIONIMICS OT BEPHOTO MCKITIOUECHUEM
touek 0 n/nm 3,

NJIN

TIOJIyYCH HEBEPHBIM OTBET M3-3a BBIYUCIIMTEIILHON OIIMOKHU, HO TIPH 3TOM
UMEETCsI BepHas MOCJICIOBATEILHOCTh BCEX MIArOB PEIICHUS

Pemenne He COOTBETCTBYET HU OTHOMY U3 KPUTEPUEB, ITIEPEUUCIIEHHBIX
BBIIIIEC

Maxkcumanvroiu 6anin
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3ananmue 2
log,(64x) log,x—3 . log, x" +16

Pemure HepaBeHCTBO + >
log,x—3  log,(64x) logZ x—9

Pelnenue.
I[Tycts t =109, X, TOr1a HEPAaBEHCTBO MPUMET BHU:
t+3 t—3_ 4t+16. t>+6t+9  t°—6t+9 4t +16

=37 g (9 (-9)(+8) (-9)(1+8)

2 —at+2 o 2(t=1)°
(t=3)(t+3) " (t-3)(t+3)

>0, orkyma t<—-3; t=1; t>3.

IIpu t <—3 momyunm: log, X <—3, oTkyna O<X<6—14.

I[Ipu t =1 nmomyunm: log, X=1, otkyna x =4.
IIpu t >3 nomyunm: log, X >3, otkyna x > 64.

1
Pemenne ucxomnoro HepareHnctna: 0< X < ™ ' X=4; Xx>64.

1. .
OTBer: (O,a), 4; (64;+ ).

Conep:xxanne KputTepus bajuibl

O60CHOBAaHHO TIOJIYY€H BEPHBIN OTBET 2

OOOCHOBaHHO MOJYYEH OTBET, OTVIMYAIOLIUICS OT BEPHOTO HCKIIIOUEHHUEM
TOYKH 4,

NJIN 1
MOJIyYEH HEBEPHBIN OTBET M3-3a BBIYUCIUTEIHHON OMIMOKU, HO TIPU 3TOM
MMEETCs BepHas MOCIeOBATeIbHOCTh BCEX I1arOB pelICHUs

Penienue He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUNCIICHHBIX
BBIIIC

Maxcumanvusiit 6ain 2
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3apanue 3
Pemmre Hepasenctso l0g 3(5—5x)> log 3(X 2 _3x+ 2)— log3(x+4).

Permienue.
3anuiieM UCXOJHOE HEPABEHCTBO B BUJIE:

log 5(5(1-x))=log3((2-x)(1-x))—logs(x+4);
log 35+1og3(1—-x)=>logs(2—x)+logg(l—x)—logz(x+4).
Hepasenctso onpeneneno nmpu —4 < X <1, noaromy npu —4 < X <1 HepaBeHCTBO

MPUHUMAET BU/I:
522—x;6x+182 ’
X+4  x+4
oTKyJa X <—4; X>—3. YuutsiBas orpannueHue —4 < X <1, monyyaem:
—-3<x<1.

Orser: [—3;1).

ConepxaHue KpuTepus bajbl

OOO0CHOBAaHHO NOJIYYE€H BEPHBINA OTBET 2

OOOCHOBAHHO IMOJYYCH OTBET, OTJIMYAIOLIHICA OT BEPHOTO MCKIFOUYCHHEM
TOYKH — 3,

NJIN 1
MOJTYYCH HEBEPHBIN OTBET M3-3a BRIYUCIUTEIHLHOMN OMUOKH, HO TIPX ATOM
MMEETCS BEPHAs NOCIEN0BATEIBLHOCTh BCEX IArOB PEIICHUS

Pemienue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPHUCB, IICPCUHNCIICHHBIX
BBIIIIC

Maxcumanvusiit 6ain 2
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IIpuMepbl oneHUBaHMS pelleHuil 3aganus 14

IIpumep 14.1

9-2°-37 _ 1
4%-7.2%+12 2%-4
OrtBer: (—oo;O]; (|0923;2); (2;3].

X
Pemute HepaBeHCTBO 27— 6 —

Kommenmapuii
OOGO0CHOBAHHO MOJIyYE€H BEPHBIN OTBET.

Ouenka 3xcnepra: 2 6aja.
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Ipumep 14.2

9.2%-37 1
4%-7.2%412 2%-4
Otser: (—o0;0]; (log,3;2); (2;3].

X
Pemmte HepaBeHcTBO 27— 6 —

Kommenmapuii

B pemenun conepxutcs 3anuchk «OJ13», koTopas MOXKET TPAKTOBAThCA TO-
pazHomy. IlonmydyeH HEBepHBIH OTBET, HO OH OTJIMYAETCS OT BEPHOTO TOJBKO
UCKJIFOUEHUEM TOYKH 3.

Ouenka 3xcnepra: 1 6aJu.

43



Ipumep 14.3

9.2"-37 1
4%-7.2%412 2%-4
Otser: (—o0;0]; (log,3;2); (2;3].

X
Pemmte HepaBeHcTBO 27— 6 —

Kommenmapuii
[Ipu pemieHun HepaBeHCTBA JIONMYIlEHAa OMIKMOKA — HEPABHOCUIIBHBIN
nepexoi. ITo MPUBEJIO K HEBEPHOMY OTBETY.

Ouenka sxcnepra: 0 6a/710B.
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IIpumep 14.4

4
log,(64x) log,x-3 _log,x" +16

Pemre HepaBeHCTBO + > .
log,x—3 log,(64x) logZ x—9

1. .
OTBeT: (O,Q), 4; (64;+).

Kommenmapuii
OO0OCHOBAHHO MOJIy4YE€H BEPHBIN OTBET.

Ouenka 3xcnepra: 2 6aJia.
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IIpumep 14.5
log, (64x) log,x-3 _ log, x*+16

Pemure HepaBeHCTBO + >
log,x—3 log,(64x) logZ x—9

1. .
OTBeT: (O,Q), 4; (64;+).

Kommenmapuii

[Ipu BbINIONIHEHUM 3aJlaHUs JOIYIIeHa OIMHUOKa B PEIIEHUU MPOCTEHIIEro
jgorapudMuyeckoro HepaBeHcTBa. [lomydeH HeBepHBbIA OTBeT. B  pemienuun
COJICP)KUTCS OMMMUO0YHOE YTBEPKICHHE, cBsa3anHoe ¢ O/]3.

Ouenka 3xcnepra: (0 6ay10B.
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IIpumep 14.6

9X—2-3“1+4+ 2.3"*1_51
3"-5 3"-9

Otser: (—o0;1]; (log,5;2).

X
Petnre HepaBeHCTBO <3"+5.

Kommenmapuii

OO00CHOBaHHO TOJIy4eH BepHbIM OTBeT. JleBasg Kpyrias ckoOKa B OTBETE

MOJKET OBIThH I[MpO4YrUTaHA KaK q)HprHaﬂ, HO 9TO HC ABJACTCA OCHOBAHUCM JJIS TOTO,
YTOOBI CUUTATH OTBET HCBCPHBIM.

Ouenka 3xcnepra: 2 0ajuia.

47



Ipumep 14.7

9*—2-3“1+4+2-3“1—51
3"-5 39
Otser: (—o0;1]; (log,5;2).

X
Petnre HepaBeHCTBO <3"+5.

Kommenmapuii

B pemenun gomyuieHsl  OMMOOYHBIE  YTBEPKIACHUS, MPUCYTCTBYET

HEPAaBHOCWIIBHBIA TNEPEX0J NpU peleHurn HepaBeHCTB. [lomydyeHn  otser,
COBITIAJIAIOIIUI C BEPHBIM.

Ouenka s3xcnepra: 0 6a/710B.
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IMpumep 14.8

9*—2-3“1+4+2-3“1—51
3"-5 39
Otser: (—o0;1]; (log,5;2).

X
Petnre HepaBeHCTBO <3"+5.

Kommenmapuii

OtBer HeBepubld. [lpu  mpeoOpa3oBaHUM  YUCHHTENS  JIOMYIICHA

BBIYHMCJIIMTCIIbHAA OHH/I6Ka, HO IIpH 3TOM HMCECTCA BCpPpHaA ITOCICAOBATCIBHOCTDH
BCCX HIAroB pCIuCHUs .

Ouenka 3xcnepra: 1 6aJw.
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IIpumep 14.9
Pemmre Hepasenctso l0g 3(5—5x)> log 3(X 2 _3x+ 2)— log3(x+4).

Orser: [-3;1).

Kommenmapuii
OO60CHOBAaHHO MOJTYY€H BEPHBIM OTBET.

Ouenka 3xcnepra: 2 6ajia.
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IIpumep 14.10
Pemmre Hepasenctso l0g 3(5—5x)> log 3(X 2 _3x+ 2)— log3(x+4).

Orser: [-3;1).

Kommenmapuii
Cucrema HEpaBEHCTB pelIeHa HEBEPHO (HE BBIYMCIUTEIbHAS OIIHUOKA).

Ouenka 3xcnepra: 0 6an10B.

51



4, Kputepuu NpPOBEPKHU U OLlEHKA pelmieHni 3aganus 15

3amanue Ne 15 — 3710 TekcTOBas 3a7a4a C 3KOHOMUYECKUM COJICPKaHUEM.

Conepxkanue KpuTepus banisl
OO60CHOBAaHHO TIOJIYY€H BEPHBIN OTBET 2
BepHo nocTpoeHa maTemMaTuyecKkas MOJAENb 1
Pemenve He COOTBETCTBYET HU OJTHOMY W3 KPHTEPHEB, IMEPESUNCICHHBIX 0
BBIIIIC
Maxkcumanvuwiii Oann 2

[Toapo6Hee: 1 Gain MOKHO BBICTABIATh B T€X CIydasx, KOTJA CIOKETHOE
YCJIOBHE 3a/1aud BEPHO CBEJICHO K PEIICHHI0 MaTeMaTH4YeCKOH (apudmeTrueckoi,
anreOpanyeckor, (PYHKIIMOHATIBHON, TEOMETPUYECKON) 3ajadd, HO HWMEHHO
K PEIICHHUIO, a HE K OTIEIbHOMY PaBEHCTBY, HaOOpy ypaBHEHUH, ypaBHEHHIO,
3anapmeMy GyHKIUO, 4“4 T.1. [IpeabsBiACHHBIM TEKCT JOJKEH BKIIOYATh
OMMCAaHUE TOro, KaKk NOCTPOEHA MOJIETb.

Crnengyer mOIYEPKHYTh, YTO OJUH U TOT K€ CIOKET MOXKET OBITh YCHEIIHO
CBEIEH K PA3JIMYHBIM MATEMATHYECKHUM MOJEISM M JOBEIEH 10 BEPHOTO OTBETA.
[To sTOM mMpUYMHE B KPUTEPHUSIX OIEHUBAHUS HET >KECTKOTO YIMOMHUHAHUS KaKOM-
au00  KOHKpETHOM  (apudMeTHYecKoW,  alreOpandyeckoil, TeOMETPUUYECKOM,
(GYHKIMOHAILHO) MOZEITH.
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3amaua 15 (neMoHcTpanMoHHbIH BapuanT 2022 r.)

15 sHBaps mnaHupyercs B3STh KPEAUT B OaHKE Ha IIECTh MECSILEB B pa3Mepe

1 muH py6. YcnoBus ero Bo3Bpara TaKOBBI:

— 1-ro uyMcna Kaxxgoro Mecsma JOAT YBEIMYMBAETCA HA I IPOLEHTOB IIO
CPaBHEHHUIO C KOHIIOM IIPEBIAYIIETO MECALA, TAE ' — HeJI0e YUCIIO;

— €0 2-10 o 14-e yucio Kaxa0ro Mecsia Heo0X0IUMO BBIIIATUTH YacTh JOJITa;

— 15-r0 ymcna Kaxxaoro Mecsua 0T JODKEH COCTAaBIISATh HEKOTOPYIO CyMMY
B COOTBETCTBHUH CO CIIeyIOIIel Tabaumeil.

Jata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.0/

Jloar (B MitH pyo0.) 1 0,6 0,4 0,3 0,2 0,1 0

Haiinute HamOosbliiee 3HaueHHE I, IPU KOTOPOM OOIas cymMma BbIILIAT OyJleT
MeHblie 1,2 mitH pyo.

Pemenue. I1o ycnoButo, qonr nepea 6aHkom (B MuTH py0.) Ha 15-€ 94uCII0 Kaxa0ro

MecsiIa J0JKEH YMEHbIIAThCS A0 HYJIS CIASAYIOIUM 00pa3oMm:
1:0,6; 0,4;0,3; 0,2; 0,1; O.

[Tycts k =1+ -——, Tor/a 1oAT Ha 1-€ YMCII0 KakI0ro MecsIia paBeH:

r
100’
k; 0,6k; 0,4k; 0,3k; 0,2k; 0,1k.
CrnenoBarenbHO, BBIILIATHI CO 2-T0 MO 14-€ 4iCIiIo KaXKA0ro Mecsila COCTaBIISAIOT:
k-0,6; 0,6k-0,4; 0,4k-0,3; 0,3k—-0,2; 0,2k -0,1; 0,1k.
OO0111as cyMMa BBITLIAT COCTaBJISET:
k(1+0,6+0,4+0,3+0,2+0,1)- (0,6 +0,4+0,3+0,2+0,1) =
=(k-1)(1+0,6+0,4+0,3+0,2+0,1)+1=2,6(k —1)+1.
[To ycnoBwuto, oOmrast cymma BeITUIAT OyeT MeHbIne 1,2 MitH py0., 3HAYUT,

9
2,6(k—1)+1<12;2,6- —+ +1<1,2; r<7-2.
(k-1) 100 <13
HaI/I6OJ'IBIII€C OEJIOC PCIICHHUC JTOI0 HCPABCHCTBA — YHUCIIO 7. 3Ha‘II/IT, HNCKOMOC
YHCJIO IPOLIEHTOB — /.

OrtBerT: 7.
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3aganmue 1

15 sHBaps TulaHUpyeTCS B3ATh KPEIUT B OaHKE Ha IIECTh MECAILIEB B pa3Mepe

1 muH py6. YcnoBus ero Bo3Bpara TaKOBBI:

— 1-ro uymcna Kaxaoro Mecsua JOAT YBEIMYMBAETCd Ha I IPOLEHTOB IIO
CpaBHEHHIO C KOHIIOM MPEAbIAYILIEro Mecsua, rae I — meJjioe 4ricio;

— €0 2-ro 1o 14-e yncio KaxIoro Mecsia HeoOXOAMMO BBITUIATUTH YacThb J0JTa;

— 15-ro ymcna Kaxmoro Mecsua JO0Ar JODKEH COCTAaBIATH HEKOTOPYIO CyMMY
B COOTBETCTBHUH CO CIIEeNyIOIel Ta0nuiei.

Jata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.0/

Jloar (B MitH pyo0.) 1 0,9 0,8 0,7 0,6 0,5 0

Haiimute HamMmeHbIliee 3HaYeHUE I, MPU KOTOPOM OOIas cymMma BBITUIAT OyIeT
oonbie 1,2 MitH pyo.

Pemenue.
[To ycnoButo, goar nepen 6ankoMm (B MIIH py0.) Ha 15-e yncino Kaxaoro mecsua
JOJDKEH YMEHbBILATHCS 10 HyJIS CIEAYIOIUM 00pa3oMm:

1:0,9: 0,8;:0,7; 0,6; 0,5; 0.

r
——, TOrga JOJII' Ha 1-e unciao Kaxxaoro Mecsia paBCH:

[Tyctsb k:1+100
k; 0,9k; 0,8k; 0,7k; 0,6k ; 0,5k .

CrenoBaTenbHO, BBIIIATHI CO 2-TO MO 14-e 4nciio KaXk1oro Mecsia COCTaBISIOT:
k-0,9; 0,9k-0,8; 0,8k—-0,7; 0,7k —0,6; 0,6k —0,5; 0,5k .

OO6m1as cymMMa BBITIIAT COCTaBIISICT:
k(1+0,9+0,8+0,7+0,6+0,5)-(0,9+0,8+0,7+0,6+0,5) =
=(k-1)(1+0,9+0,8+0,7+0,6+0,5)+1=4,5(k —1)+1.

[To ycnoButo, 061iast cymma BhITIaT Oyet 6osbiie 1,2 MitH py0., 3HaUUT,

4
45(k-1)+1>12: 45. - 2
5(k-1)+1>1,2; 4,5 Too H1>12: r>43

HauMeHbllee 11€10€ penieHrue 3TOro HEpaBeHCTBA — YUCIO 5. 3HAYUT, UCKOMOE
YUCJIO IPOLIEHTOB — O.

OTtBer: 5.
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3aganue 2

B wurone 2021 r. mraHmpyercs B3SATh KpeAUT B OaHKE HA HEKOTOPYHO CYMMY.

VYciioBus €ro BO3BpaTa TakOBBI:

— KaXIbId SHBapb JOJT yBeIWYMBaeTcsl Ha I % MO CpPaBHEHHIO C KOHIIOM
IPEABIIYLIETO TO/1A;

— ¢ (eBpais MO MIOHb KaXJA0r0 ToJa HEOOXOAMMO BBIIUIATUTH OJHUM ILIATEKOM
4acTh JOJITA.

Ecnu exerogHo BbIuIauumBath mo 58 564 py6., TO KpeaAUT OyJeT MOJHOCTHIO

noraiieH 3a 4 roja, a eciau eXerogHo BhiIauuBaTh Mo 106 964 py6., To kpeaut

OyJleT MOJTHOCTBIO MoralieH 3a 2 rojaa. Haitnure I .

Pemennue.
[Tycte cymma kpeamrta coctaBisieT S py0., a eXerojHble BeIIIATEL X pyo.,

k=1+ ﬁ [lo ycnoButo, nonr nepen 6aHkoM (B pyOssix) MO COCTOSTHUIO HA HIOJIb

JOJDKCH YMEHBIIATHCS CIICTYIOMIUM 00pa3oM:
S, kS—X, kS —kX =X, k3 —Kk%X —kX =X, k'S —k3X —k*X —kX = X .

Takum o6pazoM, eciu 10Ar Oy/eT BBIIAYEH AByMs PaBHBIMU IIIaTeKaMu X ,, TO

k?. (k-1
X, =¥.s —106 964 .
k2 -1
Ecnu onr Oyaer BbIIIa4EH YETHIPbMS PaBHBIMM ILTaTEKaMH X 4, TO
k*. (k-1
X, :E—)-s — 58564 .
k* -1
X k2 58564 121 2 121
T 6 4 = = = k=== k=11.
O, o T k%41 106964 221 " F T1gg

3uauwmT, r =10.

Otset: 10.
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3ananue 3
15 sauBaps miaHupyercs B3ATh KpeauT B OaHke Ha 39 MecsieB. YCIOBHS €ro
BO3BpaTa TaKOBBI:
— 1-ro yucna kaxa0ro Mecsua A0AT Bo3pacTaeT Ha % 1o CpaBHEHHUIO C KOHIIOM
IpeabIAyIIEero MecAlia;
— €0 2-ro o 14-e 4rciio Kaxaoro Mecsiia Heo0X0IMMO BBITUIATUTh YacTh J0JITa;
— 15-ro uMcna KaxxaO0ro Mecsia JOoJT JOJKEH ObITh Ha OJHY M Ty K€ CyMMY
MEHBbIIIE J10ATa Ha 15-€ 4Kciio nmpeaplayero Mecsua.
H3BecTHO, yTO 00IIasi CymMMa BBITUIAT MOCJE MOJHOTO MoraieHus kpeaura Ha 20%
OoJIbIlIe CyMMBI, B35TOM B Kpenut. Haiaure I .
(Cuuraiite, YTO OKPYTJIEHUS MPU BHIYMCICHUH IIATEKEN HE MPOU3BOSATCS. )

Pemenue.

[Tycth cymma kpequta paBHa S . [1o ycmoButo, monr mepea 6aHKOM MO COCTOSTHUTO
Ha 15-e yncno A0JKEH YMEHbIIATHCS A0 HYJISI pABHOMEPHO:

38S 2S S

S, @, ceey @, E, O
[TepBoro 4mciaa Kaxaoro mecsia A0ir Bo3pacraeT Ha r%. Ilyctp k=1+ ﬁ ,
TOTJIa TIOCTIEA0BATELHOCTh PA3MEPOB J0JTa Ha 1-€ YHCIIO KaXkI0ro Mecslia TaKoBa:

KS 38kS 2kS kS

39 77 397 39°
CrnenoBaTenbHO, BHITUIATHI TOJKHBI OBITH CIETYIOIIUMH:
S 38(k—1)S+S 2(k—1)S+S (k—l)S+S
k-1 — . .
(k-1)S+35 39 » 39 ' 39

Bcero cnenyer Boiuiatuth S + S (K —1)(1+ % ...+ 3—29 + 3—19 =S(1+20(k-1)).

O6mas cymma Boituiat Ha 20% O60JIbIIIe CyMMBI, B3ITON B KPEIUT, IIOITOMY
20(k-1)=0,2; k=1,01; r=1.

OrtserT: 1.
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IIpumep 15.1

IIpuMepbl oleHUBaHUS pelleHuil 3a1anus 15

15 sHBapsi miuaHuUpyeTCs B35ATh KpeOUT B OaHKE Ha IIECTh MECAIEB B pa3Mepe
1 muH py6. YcnoBust ero Bo3Bpara TaKOBBI:
— 1-ro ymcna Kaxaoro Mecsua JOAT YBEIMYUBAETCd Ha I IPOLEHTOB IO

CpaBHEHHIO C KOHIIOM MPEABIAYIIEro Mecsla, rae I — meJsioe 4rcio;
— €0 2-ro 1o 14-e yncio Kaxaoro Mecsa HeoOXOAMMO BBITUIATUTH YacThb J0JTa;
— 15-ro ymcna Kaxaoro mecsua AONT JOJDKEH COCTABISATH HEKOTOPYIO CyMMY

B COOTBETCTBHH CO CJICIYIOIICH TaOIUIICH.

Jlara

15.01

15.02

15.03

15.04

15.05

15.06

15.07

Jloar(s miH pyo0.)

1

0,9

0,8

0,7

0,6

0,5

0

Hafmme HAauMCHBIIICC 3HAYCHHUC [, IIPU KOTOPOM 06HIEI§I CyMMa BBIIIJIAT 6y,IIGT

oonpie 1,2 MIIH pyo.

OtserT: 5.

Kommenmapuii
Mopenb noctpoeHa HeBepHO. Eciiv moIcTaBUTh B TaOJIMILy YHCIIO 3 BMECTO

I, TO CyMMa J0Jira y>xe Ha 1-e uucno BTOPOro Meciana A0JI’KHa COCTAaBUTDH 4 MitH

py06. Kpome Toro, emie 1 HepaBeHCTBO PEIIEHO HEBEPHO.

Ouenka 3xcnepra: () 0a/L10B.
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IMpumep 15.2

15 sHBaps TutaHUpyeTCs B3ATh KPEIUT B OaHKE Ha IIECTh MECAILEB B pa3Mepe
1 muH py6. YcnoBus ero Bo3Bpara TaKOBBI:
— 1-ro uymcna Kaxaoro Mecsua JOAT YBEIMYMBAETCd Ha I IPOLEHTOB II0

CpaBHEHHIO C KOHIIOM MPEAbAYIIEro Mecsua, rae I — meJjioe 4icio;
— €0 2-ro 1o 14-e yncio Kaxaoro Mecsa HeoOXOAMMO BBITUIATUTH YacThb J0JTa;
— 15-ro ymcna Kaxaoro mecsua JONr JODKEH COCTAaBIATH HEKOTOPYIO CyMMY

B COOTBETCTBHH CO CIICIYIOIICH TaOIUIICH.

JlaTa

15.01

15.02

15.03

15.04

15.05

15.06

15.07

Jloar (B mutH pyo0.)

1

0,9

0,8

0,7

0,6

0,5

0

Hafmme HapMCHBIIICC 3HAYUCHHUC [, IIPU KOTOPOM 06HIEI§I CyMMa BHBIIIIAT 6y,Z[€T

oonpie 1,2 MIIH pyo.

OtserT: 5.

Kommenmapuii

Mojenb mocTpoeHa BEPHO. Y CIOKHSET IPOBEPKY OTCYTCTBUE BBHIYMCIICHUM.
B tabnuie Bce pe3yiabTaThl BBIUMCIEHUN MO (popmyliaM, 3alMCaHHBIM CIIpaBa,
BepHble. Jloruka penieHus BepHa.

Ouenka 3xcnepra: 2 6aJia.
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Ipumep 15.3

15 sHBaps TutaHUpyeTCs B3ATh KPEIUT B OaHKE Ha IIECTh MECAILEB B pa3Mepe

1 muH py6. YcnoBus ero Bo3Bpara TaKOBBI:

— 1-T0 uncHa KaKa0TO MecsIa JOJT YBEIUYUBACTCS HA ' TIPOIIEHTOB 10

CPaBHEHHIO C KOHIIOM MpEeAbLAYIIEro Mecsia, Ipu4éM I — 1esioe 4ucio;

— €0 2-ro 1o 14-e yncio Kaxaoro Mecsa HeoOXOAMMO BBITUIATUTH YacTh J0JITa;

— 15-ro ymcna Kaxmoro Mecsua JO0JNr JODKEH COCTAaBIATH HEKOTOPYIO CyMMY
B COOTBETCTBHUH CO CIIENYyIOIel Ta0nuiei.

Jata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.0/

Jloar (B MitH pyo0.) 1 0,9 0,8 0,7 0,6 0,5 0

Haiimute HanMeHblllee 3HAYCHHWE I, MPU KOTOPOM OOIIasi cyMMa BBIILJIAT OyneT
oonbie 1,2 MitH pyo.

OTBeT: 5.
Kommenmapuii

[Toutn mpaBuIBHOE pelIeHue, cojeprKaliee ABe OmUOKu: 1) 1+%>1,2, a
HE 1+%>1,2; 2) %>5,7,T.e. IOJKHO OBITH I =6.

Ouenka 3xcnepra: 1 6as.
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IIpumep 15.4

B wurone 2021 r. mianupyercss B3sATh KpeAUT B OaHKE HA HEKOTOPYHO CYMMY.

VYcnoBust ero Bo3BpaTa TaKOBBbI:

— KaXIbId SHBaph JOJT yBeIW4YMBaeTcs Ha % MO CpaBHEHHIO C KOHIIOM
IpeAbIIYIIETro Io/a;

— ¢ (eBpans Mo UOHB KAXJI0TO roja HEOOXO0AUMO BHITIJIATUTh OJHUM ILIATCKOM
YacTh JI0JITa.

Eciu exeromno BeluiaunBaTh mo 58 564 py6., TO KpeauT OyIeT IOJTHOCTHIO

morairieH 3a 4 roja, a €Cjau €XeroJHo BhIIUIauuBaTh 1Mo 106 964 py0., To kpeaut

OyJIleT MOTHOCTBRIO IoralieH 3a 2 roaa. Hainure I .

OtserT: 10.

Kommenmapuii
OOG0CHOBAHHO TMOJIyYeH BEPHBINA OTBET.

Ouenka 3kcnepra: 2 6ajua.
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IIpumep 15.5

15 sHBaps TutaHUpyeTCs B3ATh KPEIUT B OaHKE Ha IIECTh MECAILEB B pa3Mepe
1 muH py6. YcnoBust ero Bo3Bpara TaKOBBI:
— 1-ro uymcna Kaxaoro Mecsua JOAT YBEIMYUBAeTCd Ha I IPOLEHTOB II0

CpaBHEHHIO C KOHIIOM MPEAbIAYILIEro Mecsua, rae I — mesjioe 4ricio;
— €0 2-ro 1o 14-e yncio Kaxaoro Mecsa HeoOXOAMMO BBITUIATUTH YacThb J0JTa;
— 15-ro ymcna Kaxaoro mecsna JO0Ar JOJDKEH COCTAaBIISATH HEKOTOPYIO CyMMY

B COOTBETCTBHH CO CJICYIONICH TabIUIICH.

Jlara

15.01

15.02

15.03

15.04

15.05

15.06

15.07

Jonr (B MutH pyo0.)

1

0,9

0,8

0,7

0,6

0,5

0

Haiinute HamMeHblliee 3HaY€HUE I, MPU KOTOPOM OOIlas cymMma BBIIJIAT OyneT

oonbie 1,2 MitH pyo.

OrtBeT: 5.

Kommenmapuii

B pemenun 6e3 oObsicCHEHMH 3amucaHO HepaBeHCTBO. HepaBeHCTBO SIBHO
He peuieHo. Takum 00pa3oM, penieHre HeJ0CTaTOYHO 0OOCHOBAHHOE.

Ouenka 3xkcnepra: 1 6aJur.
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IIpumep 15.6

15 sHBaps miaHupyeTcs B3STh KpeAuT B Oanke Ha 39 MmecsmeB. YCIOBHUSA €ro

BO3BpaTa TaKOBBI:

— 1l-ro uucnma Kaxa0ro Mecsla JOJr Bo3pacTaeT Ha % 10 CpaBHEHUIO
C KOHIIOM MPEJbIAYIIEro Mecsa;

— €0 2-ro o 14-e 4rciio Kaxaoro Mecsiia Heo0X0IMMO BBITUIATUTh YacTh J0JITa;

— 15-ro uMcna Kaxxa0ro Mecsia JOoJT JOKEH ObITh Ha OJHY M Ty K€ CyMMY
MEHBbIIIE J10ATa Ha 15-€ 4Kciio nmpeaplayero Mecsua.

N3BecTHO, uyTO 00IIIasi CyMMa BBITIIAT MOCJIE MOJHOTO ToramieHus kpeaura Ha 20%

OoJIbIIIe CyMMBI, B35TOM B Kpenut. Haiaure I .

Otser: 1.

Kommenmapuii
OOG0CHOBAHHO MOJIyYEH BEPHBINA OTBET.

Ouenka 3kcnepra: 2 6ajia.
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IIpumep 15.7

15 sHBaps TIaHMpyeTcs B3sTh KpeauT B Oanke Ha 39 mecsieB. YCIOBUSA €ro

BO3BpaTa TaKOBBI:

— 1-ro yucna kaxa0ro Mecsua A0AT Bo3pacTaeT Ha I'% IO CpaBHEHHUIO C KOHIIOM
IPEABITYLIETO MECSLA;

— €0 2-10 o 14-e yucio Kaxa0ro Mecsia Heo0X0IUMO BBIIIATUTH YacTh JOJITa;

— 15-ro yMcna KaXao0ro Mecsma JOJr JO0JDKEH ObITh Ha OJHY M Ty K€ CyMMY
MEHBLIE J0JIra Ha 15-e 9uciio nmpeaplayero Mecsmna.

N3BecTHO, uTO 00111asi CymMMa BBIILJIAT MOCIIE MOJIHOIO MorameHus kpeaura Ha 20%

OoJIbIIIe CyMMBI, B35TOM B Kpenut. Haiaure I .

Otser: 1.

Kommenmapuii
OOGO0CHOBAaHHO TOJIYYeH BEPHBINA OTBET.

Ouenka 3xcnepra: 2 6aJia.
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5. Kputepumn npoBepku u oneHKa pemeHuii 3axanusa 16

3ananue Ne 16 — 310 mmaHuMeTpudeckas 3agada. B myHKTe a Teneps HyKHO
A0Ka3aTh TeoMeTpuyecKkuid (akT, B TYHKTE 6O — HaWTH (BBIYUCIIHUTH)
TCOMETPUUYECKYIO BEIMUUHY.

Coaep:kanne KpuTepus bajuibl
HMeeTcst BepHOE J0KA3aTEILCTBO YTBEPKICHUS MMyHKTAa @ 1 000CHOBAHHO 3
TIOJTYYCH BEPHBIN OTBET B MyHKTE O
OO60CHOBAaHHO TIOJY4Y€H BEPHBIN OTBET B IIYHKTE O 2

NJIN

UMEETCS BEpHOE JO0Ka3aTeIhCTBO YTBEPXKACHHS TIYyHKTAa a W TIPH
000CHOBAaHHOM pEIIICHUU IyHKTa O TOJYyYeH HEBEPHBIH OTBET H3-3a
apuQMETHIECKON OIMOKU

HmeeTcs BepHOE JOKA3aTENBCTBO YTBEPKACHUS ITYHKTA d, 1
NI

npyu OOOCHOBAaHHOM pEUICHWH NYHKTAa O TOJyYEeH HEBEPHBIA OTBET
n3-3a apu(HMETUIECKON OIIHMOKH,

N

00OCHOBAaHHO IOJIy4€H BEpHBIH OTBET B IMYHKTE O C HCIOJIb30BAHHEM
YTBEPXACHUS TyHKTA 4, IPYU ATOM IIYHKT g HE BBIIOJIHEH

Pemenue ne COOTBCTCTBYCT HN OAHOMY M3 KPHUTCPHUCB, INICPCHHUCICHHBIX 0
BBIIIIC

Maxcumanvnwiu 6aun 3

3agaya 16 (neMmoHcTpauMoHHbIN BapuaHT 2022 r.)

JIBe OKpY»HOCTH KacaroTcsi BHETHUM oOpa3om B Touke K. Ilpsmas AB kacaercs
NIEpBOM OKPY>KHOCTH B Touke A, a BTopoii — B Touke B. [Ipsmas BK mepecekaer
NEPBYIO OKPYXXHOCTh B Touke D, mpsamas AK mepecekaeT BTOPYIO OKPYKHOCTh

B Touke C.

a) loxaxwute, uro npsimeie AD 1 BC mapanienbHsl.

0) Hatimute mnomans tpeyrompauka AKB, ecnu wu3BecTHO, 4YTO paamychbl
OKpY>XHOCTEH paBHbI 4 1 1.

D

Pemenue. a) O003HauYUM LEHTPbI
okpyxHnocrei O; m O, COOTBETCTBEHHO.

[Tyctp oOmas kacaTellbHas, NPOBEACHHAS
K OKpY)XHOCTsIM B Touke K, mepecekactr AB

B Touke M. Ilo CBOHCTBY KacaTelbHBIX,

pPOBEeNEHHBIX M3 ojxHON Toukn, AM =KM
u KM =BM. Tpeyronbauk AKB, y koToporo

MEIMaHa  paBHAa  IOJIOBUHE  CTOPOHBI,
K KOTOpOM OHa IPOBEACHA, IPSIMOYTOJIbHBIN.
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Bmucannsiii yron AKD mnpsmoii, mostomy oH ommpaercs Ha auamerp AD.
3naunt, AD | AB. Amnanormyno mnomywaem, uro BC L AB. CrnepoBatenbHo,
npsimeie AD u BC napaienbHsl.

0) Ilycth, 115 ompenenéHHOCTH, TIepBasi OKPY>KHOCTh UMEET paauyc 4, a BTopas —
panuyc 1.

Tpeyronbaukn BKC u AKD monoGHBI, £:4. Ilycte Sgye =S, Toraa

BC
S ko =168.

Y  tpeyronpHukoB AKD u  AKB o6mas  BbicOTa,  cieloBaTeNbHO,
Syo DK AD

S, KB BC
tpaneuun ABCD pasna 25S.
Brruncnum mnomans Tpanenun ABCD. Ilposeném k. AD nepnenaukymnsp O,H,

, TO €CTb S, =4S. Amnanornuno, S, =4S. Iliomanp

paBHBIfI BBICOTC TpaliCcuuu, Hu HAUJIEM €ro u3 MMpAMOYTOJIBHOT'O TpPCYI'OJIbHUKA
O,HO;:

O,H =,/0,02 ~O,H? =4,
Tornma

AD + BC
Specp =5 AB=20.

Cnenosarensno, 255 =20, otkyna S=0,8 u S,z =4S =3,2.
Ortser: 3,2.
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3aganmue 1

B tpamemun ABCD GokoBast ctopona AB mneprneHAuKyyspHa OCHOBAaHHSM.
13 touku A na cropony CD omycrunu nmeprnenmukyiasip AH. Ha cropone AB

otMmeueHa Touka E tak, uto npsimeie CD u CE neprnieHaukyispHbI.

a) okaxwure, uto npsimeie BH u ED mapannensasl.

0) Haiigure ornomenne BH x ED, eciu Z/BCD =120°.

Pemennue.
a) ITockosbky

ZABC = ZAHC = ZECD = ZEAD =90°,

okoj10 yetbipéxyronpuukoe ABCH u AECD moxHO
OIHCATh OKPYXKHOCTH (pHc. 1).
3Ha4uT,

/ABH = Z/ACH = Z/ACD = ZAED,

To ecTh psimbie BH u ED mapannensHsl.

6) Onyctum w3 Toukun B mepmenmukymsp BK
Ha mpsamyto CD (puc.2). Croponst KH u CD
tpeyronmeaukoB BKH u ECD nexar Ha omHo#
npsimoii, a croporsl BK u EC, BH u ED momapno
napajienbhbl. 3HauuT, Tpeyroisuuku BKH u ECD
IOJOOHEI.

ITockombky

BK =BC -sin Z/BCK = EC - cos ZECB -sin Z/BCK =

= EC -c0s30°-sin60° :%EC,

3
ko3 puieHT noaodust paBeH R 3HauuT,

BH:ED=3:4.
OtgerT: 0) 3:4.

Puc. 1

Puc. 2

Conepxkanue KpuTepus

Bbanabl

Nwmeetcs BCPHOC AOKA3aTCIbCTBO YTBCPIKJACHHA IIYHKTA a U 00OCHOBAHHO

N0JIY4EeH BEPHbIA OTBET B MYHKTE O

OO60CHOBAaHHO TIOJIY4Y€H BEPHBIN OTBET B IIYHKTE O
N

MMEETCAd BEpPHOE J0KAa3aTeJIbCTBO YTBEPXKACHUS IyHKTA a WU IPHU
000CHOBAaHHOM pEIIICHUU IyHKTa O TOJYyYe€H HEBEPHBIA OTBET H3-3a

apuQMETHIECKON OITMOKHU

HNmeeTcst BepHOE JOKA3aTEIbCTBO YTBEPKIACHUS IYHKTA d,

NJIn

npyu OOOCHOBAaHHOM pEUIEHUWM IYHKTAa O TOJYyYE€H HEBEPHBIA OTBET

n3-32 apu(PMETHIECKON ONTMOKH,
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nJi
000CHOBaHHO MOJIy4eH BEPHBI OTBET B MYHKTE 6 C HMCIOJIb30BAHUEM
YTBEPKICHUS MYHKTA @, IPU 3TOM IYHKT @ HE BBINOJHEH

Pemenue nHe COOTBCTCTBYCT HU OJHOMY H3 KPHUTCPUCB, IICPCUHNCIICHHBIX
BBIIIIC

Maxcumanvuwviii 6ann

67




3aganue 2

B paBHOOenpenHoM TymoyronbHOM TpeyronbHuke ABC Ha mpomomkenue
6okoBoii ctoponsl BC omymiena Beicora AH. U3 Touku H na ctopony AB u
ocaoBanue AC omymens! nepneaaukyisipsl HK u HM cootBetrcTBeHHO.

a) Hokaxwure, uto otpesku AM u MK paBHBr.

0) Hatimute MK, eciu AB =5, AC =8.

Pewennue.
a) [TockombKy ZAMH =~/ZAKH =90°, OKOJIO H
, B
yerbipéxyronpauka ~ AMKH  MoxHO — omumcath
OKpy>KHOCTH ¢ tuamerpom AH . [Tonyuaem:
/BAC = ZBCA=90°- ZHAC = ZAHM ,
nostomy AM =MK kak xopzapl, CTITHBaIOIINE W -

paBHBIC AYTH.
0) B mpsimoyronbabix Tpeyroasaukax AHM u ACH umeewm:

AM = AH - cos ZHAM = AC - cos’ ZHAM = AC - (1—cos?~ZACB).

[Tockombky €0S LACB = % = g , TIOTy4aeM:
72
MK =AM =_—.
25
72
O :0) —.
TBET: 0) oC
Copepxxanue KpuTepus banasbl
Nmeercs BepHOE A0KA3aTEIbCTBO YTBEPKACHUS MTyHKTAa @ U 00OCHOBAHHO 3
NIOJTyY€H BEPHBIN OTBET B MYHKTE O
OOG0CHOBAaHHO MOJIy4YE€H BEPHBIN OTBET B IIYHKTE O 2

NI

UMEETCS BEpPHOE JO0Ka3aTeIbCTBO YTBEPXKACHHS IIYHKTAa a W TIPH
000CHOBAaHHOM pEIIIEHUM ITYHKTa O TOJyYeH HEBEPHBIH OTBET U3-3a
apu@MeTHIEeCKON OIMOKU

HmeeTcs BepHOE JOKA3aTENBCTBO YTBEPKIACHUS ITYHKTA a, 1
NJIN

npu OOOCHOBAaHHOM pEUIEHUMM IYHKTAa O TOJYyYE€H HEBEPHBIA OTBET
n3-3a apu(HMETUIECKON OIIMOKH,

N

000CHOBAaHHO TMOJYYE€H BEPHBIA OTBET B IMYyHKTE 6 C HCIOJIb30BAaHUEM
YTBEPKACHUS ITyHKTA 4, IPYU ATOM IIYHKT d HE BBIIIOJIHEH

Pemenue nHe COOTBCTCTBYCT HU OJHOMY H3 KPUTCPUCB, INCPCUHNCICHHBIX 0
BBIIIIC

Maxcumanvnwiu 6aun 3
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3aganue 3
B ocrpoyromsnom Tpeyrompauke ABC Bce cTOopoHBI pasznuyHbl. [Ipsmas,
comepkamiasi Beicory BH  tpeyrompamka ABC, BTOpHYHO TiepeceKaeT
OMMHMCaHHYIO OKOJIO 3TOTO TPEYroJbHUKA OKPYX)HOCTh B Touke K. OTpesok BN —
JTUAMETP 3TON OKPY>KHOCTH.
a) Jlokaxxute, uto AN =CK..
0) Haitnure NK , eciim papnyc onrcanHoi okoiio TpeyroibHuka ABC
okpy>kHocTH paBeH 16, /BAC =40°, ZACB =85°.

Pemenue.
a) [lockonbky BN — nguamerp omnuMcaHHOW OKOJIO B
Tpeyronbanka ABC OKpyXHOCTH, TOTy4aeM
ZABN =90°—- ZANB =90°—- ZACB =
=90°- ZHCB = ZCBH = ZCBK .
CrnenoBatenbHo, xopasl AN u CK  criaruBaror

paBHBIC IYTH, a 3HAYUT, OHU PABHBI. A 5 C

0) [Iyctb R=16 — paanmyc OKpYy>KHOCTH, OMUCAHHOU

okoJio TpeyroiasHuka ABC . Nmeem: /
ZABN = ZCBH =90° - ZHCB =5°, N K

ZABC =180° - ZBAC — ZACB =55°;
Z/KBN = ZABC — ZABN — ZCBK =45°,
CrnenoBarenbHO, 10 TEOPEME CUHYCOB

NK = 2R-sin Z/KBN = 2R -sin45° =16+/2 .
Otger: 0) 162

Coaep:xanue KpuTepus bajnasbl
Nmeercs BepHOE A0KA3aTEIbCTBO YTBEPKACHUS MTyHKTAa @ U 00OCHOBAHHO 3
MOJIy4eH BEPHBIA OTBET B MYHKTE O
OO60CHOBAaHHO MOJy4YE€H BEPHBIN OTBET B IIYHKTE O 2

NJIN

UMEETCST BEpHOE J0Ka3aTeIbCTBO YTBEPXKACHHS TMYyHKTa a U TIPH
000CHOBAaHHOM pEIIICHUU IYHKTa O TOJYyYeH HEBEPHBIH OTBET U3-3a
apuPMETHIECKON OITMOKHU

HmeeTcs BepHOE JOKA3aTENBCTBO YTBEPKIACHUS ITYHKTA d, 1
N

npyu OOOCHOBAaHHOM pEUIEHUMH NyHKTAa O TOJy4YeH HEBEPHbIA OTBET
n3-3a apu(HMETUIECKON OIINOKH,

N

00OCHOBAaHHO IOJIy4€H BEpHBI OTBET B IYHKTE O C HCIIOJIb30BAHHEM
YTBEPXKACHUS ITyHKTA 4, IPYU ATOM IIYHKT d HE BBIIIOJIHEH

Pemenne He COOTBETCTBYET HM OJHOMY U3 KPUTEPHUEB, MEPEUUCIECHHBIX 0
BBIIIIEC

Maxcumanvrwiu 6aun 3
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IIpumepsl oleHUBAHUSA peleHuii 3axanus 16

IIpumep 16.1

B tpamenun  ABCD GokoBast cropona AB meprneHauKyiIsspHa OCHOBaHHSM.
13 touku A na cropony CD omyctunu meprnenmukynsp AH. Ha cropone AB
otrMmedena Toyka E Tak, uto mpsimeie CD u CE meprnienmuxyssipHei.

a) Jokaxwure, uto npsimeie BH u ED mapannenshsl.

0) Haiinure ornomenne BH x ED, ecmu ZBCD =120°.

OtgerT: 0) 3:4.
Kommenmapuii

Hmeercst mombITKa JI0Ka3aTeIbCTBA YTBEPXKICHUS TMyHKTa . Jlormueckas
omnOKka COIEPXHUTCS B 3amMcH 5) — mnpu Beluucnenun yrma EOH:

ZEO;H =180°- ZEO,A. 3amena yrnma ZEO,A yrimom ZBHA Bo3moxHa TONBKO

npu ycaoBuu napamienasHoctu npsmbix BH u ED, a kak pa3 310 u TpeboBanocs
JI0Ka3aTh.

Ouenka sxcnepra: 0 6a/10B.
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IIpumep 16.2

B tpamemun ABCD GokoBast cropona AB mneprneHauKyyispHa OCHOBAaHHSM.
13 touku A na cropony CD omycrunu nmeprnenmukyiasip AH. Ha cropone AB
otMmeueHa Touka E Ttak, uto nmpsimeie CD u CE nepnieHauxysipHbI.

a) okaxwure, uto npsimeie BH u ED mapannensas.

0) Haiigure ornomenne BH x ED, eciu ZBCD =120°.

OtgerT: 0) 3:4.

Kommenmapuii

B JaHHOM pelIeHnH €CTh HOIBITKA J0KA3aTEIbCTBA YTBEPKACHUS IIYHKTA d.
Jlornueckas ommbka cogepxurcs B 3amucu ZKEM = ZBMC - 310 Bo3MoskHO
TOJBKO mpH mapaiiensHoctd npsmeix BH u ED, a xak pa3z ato u tpeboBamoch
I0Ka3aTh. BepHBIN OTBET B IYHKTE 6 IMOJIydeH OOOCHOBAHHO C MCIIOJIb30BAaHHEM
HEJIOKA3aHHOI'O YTBEPKIECHHS ITyHKTA d.

Ounenka 3xcnepra: 1 0asu.
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IMpumep 16.3

B tpamemun ABCD GokoBast ctopona AB mneprneHAuKyyispHa OCHOBAaHHSIM.
13 touku A na cropony CD omycrunu nmeprnenmukyiassp AH. Ha cropone AB
otMmeueHa Touka E tak, uto npsimeie CD u CE neprnieHaukyisspHbI.

a) okaxwure, uto npsimeie BH u ED mapannensas.

0) Haiigure ornomenne BH x ED, eciu Z/BCD =120°.

OtgerT: 0) 3:4.

Kommenmapuii
Jlornueckas ommoOKa: JOKa3aTEeIbCTBO YTBEPKIACHUS MyHKTa @ ONMUPAETCS Ha
JOTIOJIHUTEJILHOE YCIIOBUE U3 MTyHKTA 0.

Ouenka 3xcnepra: 0 6a10B.
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Ipumep 16.4

B paBHOOenpenHoM TymoyronbHOM TpeyroibHuke ABC Ha mpogomkenue
6okoBoii ctoponsl BC omymiena Beicora AH. U3 Touku H na ctopony AB u
ocaoBanue AC omymens! nepneraukyisipsl HK u HM cootBetrcTBeHHO.

a) Hokaxwure, uto otpesku AM u MK paBHbr.

0) Hatimute MK, eciu AB =5, AC =8.

OtBeT: 0) ;—é :
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Kommenmapuii

Jloka3zaTenbCTBO YTBEPKAEHUS MyHKTA a BepHO. [IpaBna, ciexyer OoTMETUTS,
YTO B JIOKA3aTeJIbCTBE IIOJYYEHO MHOIO BEPHBIX YTBEPKACHHUI, KOTOpbIE
HE HY’KHBI JUJIs JoKa3arenbcTBa paBeHcTBa oTrpeskoB AM u MK, xpome Toro,
HEKOPPEKTHO POPMYIHPYETCS MPU3HAK MOA00US TPEYTOJIbHUKOB.

B pemenuu nyHkTa 6 AomyieHa omMOKa MPU BBIYMCICHUH JIJTMHBI OTPE3Ka
PK —Bmecto c0s ZKPM nomxknao ObiTe COS ZKMP .

Ouenka 3xcnepra: 1 6as.
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IIpumep 16.5

B paBHOOenpenHoM TymoyronbHOM TpeyroibHuke ABC Ha mpogomkenue
6okoBoii ctoponsl BC omymiena Beicora AH. U3 Touku H na ctopony AB u
ocaoBanue AC omymens! nepneraukyisipsl HK u HM cootBetrcTBeHHO.

a) Hokaxwure, uto otpesku AM u MK paBHbr.

0) Hatimute MK, eciu AB =5, AC =8.

OtBeT: 0) ;—é :

Kommenmapuii
Jloka3aTenbCTBO YTBEPKIECHHSI IMYyHKTa a OTCYTCTByeT. PelieHue myHkTa 6
BBITIOJIHEHO BEPHO C UCIOJIb30BAHUEM HEJOKA3aHHOTO YTBEP)KICHUS IMyHKTA 4.

Ouenka 3xcnepra: 1 6as.
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IIpumep 16.6

B paBHOOenpenHoM TymoyronbHOM TpeyroibHuke ABC Ha mpogomkenue
6okoBoit ctoponsl BC omymena Beicota AH. M3 touku H Ha cropony AB
u ocHoBanne AC omymiens! neprneHaukyasapel HK u HM cootBercTBeHHO.

a) Hokaxwure, uto otpesku AM u MK paBHbrL.

0) Hatimute MK, eciu AB=5, AC =8.

Otser: 0) ;—é :

Kommenmapuii

B noxaszarenbcTBe TMyHKTa @ HEKOPPEKTHO YykazaHo, uro KM —
OuccekTpuca, MpU ATOM TYT K€ 3alUCaHbl YTBEPXKIAEHUS OTHOCUTENbHO KM,
COOTBETCTBYIOIINE MEUAHE MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA.
Pelienre myHKTa 6 BBIIIOJIHEHO BEPHO.

Ouenka 3kcnepra: 3 6aJjia.
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IIpumep 16.7

B ocrpoyromsnom Tpeyrompauke ABC Bce CcTOpoHBI pasznuyHbl.  [Ipsmas,
comepkamrast Beicory BH  tpeyrompamka ABC, BTOpHYHO TiepeceKaeT
OMMCAaHHYIO OKOJIO 3TOTO TPEYroJbHUKA OKPYX)HOCTh B Touke K. OTpesok BN —
JTTUAMETP 3TON OKPY>KHOCTH.

a) Jlokaxxute, uto AN =CK..

0) Haitnute NK, ecnu paaumyc omnmcanHod okojio TpeyrojibHuka ABC
oKkpy>kHocTH paBeH 16, /BAC =40°, ZACB =85°.

Otset: 0) 162

Kommenmapuii

B nokazarenbcTBe yTBEp)KIECHHS NMyHKTA @ €CTh BEPHOE HA3BAHHME MPSAMOIO
yriaa — « ZBCN =90°», npu 3TOM TyT K€ 3alKCaHO MPOTHUBOpEUAIlee YCIOBUIO
yTBepxkenue «BH — nuamerp». YTBepxkaeHue, 3aiucaHHOE BO BTOPOM CTPOUKE —
«ZHCN = ZABN (T.K. OHU OIIMPAIOTCS HA OJIHY AYTY)», — COJAEPKUT HETOYHOCTD,
NocKoNbKy Touka H He nmexut Ha okpyxkHoctn, a LACN = ZABN (Tak kak oHH
ONMUPAIOTCS Ha OJHY NyTy). Perienue myHkTa 6 OTCyTCTBYET.

Ouenka 3xcnepra: 1 6aJ.
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IIpumep 16.8

B ocrpoyromsnom Tpeyrompauke ABC Bce CcTOpoHBI pasznuyHbl.  [Ipsmas,
comepkamrast Beicory BH  tpeyrompamka ABC, BTOpHYHO TiepeceKaeT
OMMHMCAaHHYIO OKOJIO 3TOTO TPEYroJbHUKA OKPYX)HOCTh B Touke K. OTpezok BN —
JTTUAMETP 3TON OKPY>KHOCTH.

a) Jlokaxxute, uto AN =CK..

0) Haitnute NK, ecnu paaumyc omnmcanHod okojio TpeyrojibHuka ABC
oKkpy>kHocTH paBeH 16, /BAC =40°, ZACB =85°.

Otset: 0) 162

Kommenmapuii

[Ipu BBINOSHEHUH MTyHKTA @ UCIOJIb3YETCS HEI0Ka3aHHOE YTBEPKACHHUE, UTO
ACKN - tpamnenus. B pemiennn ecTh HEKOPPEKTHOE YTBEPKICHUE: 10 CBOWCTBY
Tpamnery, BIHMCAHHONW B OKPYKHOCTb, €€ CTOPOHBI PaBHBI», MPU STOM PSIOM
3amMrcaHo BEPHOE PaBEHCTBO OOKOBBIX CTOPOH. PerieHue myHKTa 6 OTCYyTCTBYET.

Ouenka 3xcnepra: 1 6asw.
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6. Kputepun npoBepKu u olleHKa penienuii 3aqanus 17

3amanue Ne 17 — »53TO ypaBHEHHE, HEPABEHCTBO WM HUX CHUCTEMBbI
C MTapaMeTpoM.

3amaun ¢ TapaMeTpoM JOMyCKaloT BeChbMa pPa3sHOOOpa3HBIE CIIOCOOBI
pemenus. Hanbomnee pacpocTpaHEHHBIMU U3 HUX SBIISIOTCS:

—  YHCTO aJireOpanyecKuil crnocod penieHus;

— Ccmocod pelieHus, OCHOBaHHBIM Ha TOCTPOEHUHM U  HCCIEIOBAaHUU
reOMETPUYECKON MOJIENN JaHHOM 3a/1a4u;

—  (YHKIIMOHAIBHBIM CIOC00, B KOTOPOM MOTYT OBITh M anreOpanyeckue,
U TCOMETPUYECKUE DJIEMEHTHI, HO 0a30BBIM SBISICTCS HMCCIEIOBAaHUE
HEKOTOPOH (HyHKIIUU.
3avactyto (HO Jmaneko He Bceraa) rpadudeckuil Meroa Oosee sICHO BEAET

K iemu. Kpome Toro, B KOHKPETHOM TEKCTE PEIICHUs BIOJTHE MOTYT BCTPEUATHCS
DJIEMEHTHI KOKI0TO U3 TPEX MEePEUUCICHHBIX CITIOCO0O0B.

3agauya 17 (neMoHCTpauMOHHBII BapuaHT 2022 r.)

Haﬁ,[[HTe BCC ITOJIOKMTCIIBHBIC 3HAYCHUA A, IIPU KAXIO0M U3 KOTOPBIX CHCTEMa
2 2
(1X=5)"+(y—4)"=9,
2 2 2
(x+2)+y“=a

HMCCT CAMHCTBCHHOC PCUICHUC.

Pemennue.

Ecrm x>0, To ypaBHeHHe (|X| —5)2 +(y- 4)2 =9 3a1aéT OKPYKHOCTb ©; C
LEHTPOM B TOUKE C1(5; 4) paauycoMm 3, a ecinu X <0, To 0HO 3a7aET OKPYKHOCTh
®, ¢ ueHtpoM B Touke C,(—5; 4) u TaknM xe pamycom (CM. PHCYHOK).

[IpM TOMOXWTENBHBIX 3HAYCHWAX & ypaBHeHHE (X+ 2)2 +y?=a® 3amaér

OKPY>XHOCTh ® C LIEHTPOM B TOYKE C(—2; O) paguycom a. Ilosromy 3amaua

COCTOMT B TOM, 4YTOOBI HAWTU BCE 3HAYECHUS A, NPU KaXKIOM U3 KOTOPBIX
OKPY’KHOCTb () HMEET E€IWHCTBEHHYI0 OOIIyl0 TOYKYy C OOBEIMHEHHEM
OKDPYKHOCTEN ) ¥ ©,.
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N3 toukn C mposeném nyd CC; um obOo3Haumm dvepes A u B; Toukm ero
[IepeceueHusl ¢ OKPYKHOCTbIO @y, rae A nexur mexny C um C;. Tak xak

CC, = |/(5+2)? +4° =65, 1o CA =+/65 3, CB, = /65 +3.

ITpn a < CA nnu a > CB; OKpyKHOCTH ® W (; HE IIEPECEKAIOTCA.

ITpu CA <a<CB; OKpy»KHOCTH ® U () MMEIOT JBE OOIINE TOUKH.

IIpn a =CA nnu a=CB,; OKpy>KHOCTH ® M (¥; KaCaroTCsl.

U3 toukum C mposeném syu CC, u obosHauum uepe3 A, u B, Toukm ero
IEPECEUEHUsI C OKPYKHOCTBIO ,, rae A, nexur mexay C u C,. Tak kak

CC, :\/(—5+2)2 +4% =510 CA,=5-3=2,CB,=5+3=8.

IIpn a <CA, nmu a>CB, OKpyXHOCTH ® U (®, HE IEPECEKAIOTCS.
ITpu CA, <a <CB, OKpy,HOCTH ® U ®, UMEIOT JB€ OOINE TOUKH.
IIpn a=CA, nnmu a=CB, okpyXHOCTH ® U ®, KacarTCsl.

HNcxonHas cucteMa MMEET €IMHCTBEHHOE PEIICHUE TOrJla U TOJBKO TOTAa, KOraa
OKPY)KHOCTb () KacacTCsi POBHO OJHOW M3 IBYX OKDYXKHOCTEH ®; U ®, U HE

nepecekaerca ¢ apyroi. Tak xak CA, <CA <CB, <CB;, To ycioBuwo 3anadu

yIOBIIETBOPSIOT TOJIBKO UnciIa =2 1 a= J65 +3.
OrtBer: 2; «/@+3.

Conep:xxanue Kpurepus basl
OOO0CHOBAaHHO MOJIy4YE€H BEPHBIN OTBET 4
C nomoIibl0 BEPHOTIO PACCYKICHUS MOJy4eHbl 00a BEPHBIX 3HAYCHUS 3

napamerpa, HO
— WY B OTBET BKIIFOUCHBI TAK)KE M OJHO-JBa HCBEPHBIX 3HAUCHHSI,
— WM PEIIeHNE HEJAOCTATOYHO 000CHOBAHO

C moMoOIIbI0O BEPHOTO PACCYXICHHUS TMOIYUYEHO XOTS Obl OJHO BEPHOE 2
3HaYEHUE NapameTpa
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3ajada cBeJieHa K HCCIIEIOBAHUIO:
— WIM B3aUMHOT'0O PACTIOJNIOKEHUS TPEX OKPYKHOCTEM;
— WIM ABYX KBAJPATHBIX YPABHEHUM C ITAPAMETPOM

Pemenue He COOTBCTCTBYCT HN OAHOMY M3 KPHUTCPHUCB, IICPCUNCICHHBIX
BBIIIIC

Maxkcumanvuwiii 6aun
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3aganmue 1
Haiinute Bce 3HaueHUs1 @, MPU KAKJIOM U3 KOTOPHIX YpaBHEHUE

2 2
\/ 3X"+2ax+1=Xx"+ax+1 umeer pOBHO TPH Pa3IMYHBIX KOPHSI.
Pewennue. Hcxonnoe YpaBHECHUE PaBHOCHUJIBHO YPaBHECHUIO

2
2 2 2
3X +2ax+l=(x +ax+1) npu ycioBuu X +ax+1>0.
2 2 2
Pemm ypaBHeHne 3X +2ax+1:(x +ax+1) )
3x2+2ax+1:x4+2ax3+(a2+2)x2+2ax+1; x4+2ax3+(a2—1)x2=0;
X2(X+a+l)(x+a—1):0, orkyaa X=0, x=1—a wm x=-1-a.
HcxonHoe ypaBHEHHE HMMEET TPH KOpHS, KOTJIa STH YWCIA PAa3TUYHBl U JUIS
KaKJI0T0 M3 HHX BBIIONHEHO ycI0BIe X+ ax+1>0.

Paccmorpum ycmoBusi coBmageHusi kopHeil. Ilpmy a=1 umeem 1-—a=0. Ilpu
a=-1 umeem —1-a=0. [Ipu ocranpHbIX 3HauUeHUs X @ uucina 0, 1—-a, —1-a

Pa3JINYHEL.

[Tpu X =0 momydaem: x“+ax+1=1>0 IIPY BCEX 3HAYECHUSX a .

Mpn x=1-a nomyuaem: x*+ax+1=(1-a)’+a(l-a)+1=2-a.

DTO BhIpaKEHNE HEOTPUIIATEILHO MpH A < 2.

Ipn X=—1—a nonydaem: X+ ax+1= (-1- a)2+ a(-1l-a)+l=a+2.
DTO BhIpaKEHNE HEOTPUIIATEIBLHO MpU a > —2..

TaKI/IM 06p330M, HUCXOOAHOC ypaBHeHl/Ie HUMCECECT pOBHO TpI/I paBJII/IIIHBIX KOpHSI HpI/I
—-2<a<-1; -l<ax<l;1l<ax<?2.
OtBer: —2<a<-1; -l<ax<l;1l<a<?2.

Conep:xxanune KpuTepus bajuibl
O60CHOBAaHHO TIOJIYY€H BEPHBIN OTBET 4
C moMoIIp0 BEPHOTO PACCYXKACHUS TOJYYCHO MHOKECTBO 3HAYCHUH &,
OTJINYAIONIESCS OT HCKOMOI'O TOJILKO MCKIIIOUEHHEM TOYEK a = —2 H/HIN 3

a=2

C moMOIIBI0 BEPHOTO PACCYXKACHHS TOJAYdYeH MPOMEXYTOK (—2; 2)
MHOJKECTBA 3HAYCHHH &, BO3MOXHO, C BKJIIOYCHHEM IPAHUIHBIX TOYCK
NJIN 2
HIOJIyYCH HEBEPHBIM OTBET M3-32 BBIYMCIUTEIBHON OMIMOKH, HO IIPH 3TOM
BEPHO BBITIOJHECHBI BCE IIATH PEIICHHSI

2
2 2

[TomyueHnsl KOpHU ypaBHeHHS 3X +2aX+1= ( X"+ ax +1) . x=0,

X=1-a, X=-1-a u 3agaya BEpHO CBEJCHA K HCCIEIOBAHUIO 1

. 2 2
TIOJTYYCHHBIX KOpHEH mpu ycnoBun X +ax+1>0 (x"+ax+1>0)

Pemienne He COOTBETCTBYET HU OTHOMY U3 KPUTEPUEB, ITIEPEUNCIEHHBIX
BBIIIIEC

Maxcumanvrwiu 6aun 4
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3aganue 2

Haiinure Bce 3HaueHUs a, NpU KaXKIOM U3 KOTOPBIX CUCTEMA YPAaBHEHUNI
{x2+5x+ yo- y—|x—5y+5|=52,
y—2=a(x-5)
MMEET POBHO J1BA PELICHUS.

Pemenue.

N306pa3uM Ha KOOPJIAUHATHOM MIOCKOCTH
MHOECTBO TOYEK, KOOPJAUHATHI KOTOPBIX
YAOBJIETBOPSIIOT TEPBOMY  YPAaBHEHHIO
CHCTEMBI.

Paccmorpum nBa ciyyas:

1) Ecmu X—5Y+52>0, To momyyaem

YpaBHEHHE
X°+5X + yz—y—x+5y—5:52;

X+ 4X + y2+4y—57:0;
(x+2)+(y+2)°=65.
[TomyyeHHO€E ypaBHEHHE 3a0aE€T OKPYKHOCTD

C IICHTPOM B TOYKE Ol(—2; — 2)

U paguycoM + 65 .
2) Eciiu X—5y+5<0, To nonyuaem ypaBHeHHUE

X°+5X+ Yy —y+X—5y+5=52; X*+6x+y°—6y—47=0; (x+3)2+(y—3)2:65.
[ony4eHHOE ypaBHEHHE 3aNaéT OKPYXKHOCTH ¢ ueHTpoM B Touke O,(—3;3)

u paauycoM +/ 65.
[TosyueHHBIE OKPYHOCTH IEPECEKAIOTCS B JIBYX TOYKaX A( -10; —1) u B(5; 2),

JNIeKAIKUX Ha NpsiMoi X —9Y +5=0, mosTomMy B IepBOM Cllydae IMoIydaeM Iyry M,
¢ KoHIaMu B Toukax A u B, Bo BTopoM — Iyry ®, ¢ KOHLAMH B TEX )K€ TOUKax
(CM. PHCYHOK).

PaccMorpuM BTOpoe ypaBHeHHE cucTeMbl. OHO 3amar mpsMyr0 M, KoTopas
IPOXOJUT Yepe3 TOUKy B, u yrioBoil koapuiment koTopoii paBeH a.

1

[MIpu a== npsmas M npoxoauT yepe3 Touku A u B, To ectb mcxomHas cucrema
5

UMEET JIBa PEIICHHMSI.

Ilpn a= —% npsiMasi M nepnenauKynspHa npsmoit O;B, yrinosoit koaddunnent

. 4
KOTOPOHU paBCH 7, 3HA4YMT, IIpsAMast M KacaeTcsa Ayru (0, B TOYKC B u IICPCCCKacT

IyTy ®, B JIByX TOYKax (0JlHa U3 KOTOPHIX — Touka B), To ecTh ncxonnas cucrema

HMCCT ABA PCIICHUS.
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IIpu a=8 npsamas M nepneHaukyaspHa npsamoi O,B, yrimosoit xosdduunent

. 1
KOTOpOM paBC€H — —, 3HA4YMT, HOpsaMasd M KacacTCsa IOyru 0, B TOYKC B u

8

mepecekaeT Ayry ®; B ABYX TOYKax (OJHA M3 KOTOphIX — Touka B), To ectb

UCXOJIHAsl CUCTEMAa UMEET J[BA PEILICHHUS.
7
IMpu a < — e a>8 mpsMas M nepecekaeT KaxIyro U3 Iyr o, U 0, B Touke B

U emé B OJHOM TOYKE, OTIIMYHOU OT TOUKH A, TO €CTh HCXOJHAsl CUCTEMa MMEET
TPHU PELICHUS.

7 1
[Ipn — Z<a<§ npsMas M IEpeceKaeT ayry M, B JBYX TOYKax (OIHA U3 KOTOPBIX —
Touka B) M He mepecekaer Ayry ®; B TOYKax, OTIIMYHBIX OT Toukd B, To ecTsp

MCXOJHAsI CUCTEMA UMEET JBA PEIICHUA.
1
[Ipn 3 <a<8 mpsAmMag M mepeceKkaer Qyry ®; B JIBYX TOYKaxX (OJHA U3 KOTOPBIX —

Touka B) m He mepecekaeT Iyry ®, B TOYKax, OTIMYHBIX OT TOuku B, To ecTs

HCXOOaHasd CUCTEMaAa MMCECT ABA PCIICHUS.

7
3HAYUT, UICXOJIHASI CUCTEMA UMEET POBHO JIBA PEILICHUS IPU — 7 <a<8.

OtBeT: —%saSS.

Coaep:kanue KpuTepus baJjbl
O60CHOBAaHHO TIOJIYY€H BEPHBIN OTBET 4
C noMoIlIbI0 BEPHOTO PACCYXJACHUS MOTYYEHO MHOXECTBO 3HAYEHUU 4,
7
OTJIMYAIOIIEECS OT UCKOMOT'O TOJIbKO UCKIIFOUCHHEM TOUCK a = — 1 U/ 3
a=38

[Ipu Bcex 3HAUYEHUSX A BEPHO HAWJIEHO KOJHUYECTBO PEIICHUN CUCTEMBI
B OJTHOM M3 JIBYX CJIy4aeB, BOSHUKAIOIINX MPU PACKPBITHU MOYJIS

NJIN 2
MOJIy4eH HEBEPHBIM OTBET M3-3a BHIUUCIUTEIHHON OMIMOKH, HO TIPU STOM
BEPHO BBINIOJIHEHBI BCE IIAar'd PEICHUS

3az[at1a BCPHO CBCJACHA K HCCIICJOBAHUIO B3AaMMHOI'O PACIIOJIOKCHHUA AYyT

OKPY>KHOCTEH M NPsIMbIX (AaHAIUTUYECKU WUITU TPAPUUYECKH ) 1
Pelienrie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuwii 6ann 4
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3aganue 3

HaiimuTe BCce 3HaUeHUS &, IPU KAXKIOM U3 KOTOPHIX YpaBHEHUE
Bﬂ—Zx—Z—a

2
X" —2Xx—a

MMEET POBHO JBA PA3JIUYHBIX KOPHS.

=0

Pemenue.
KopHsMu UCX0THOTO YpaBHEHUS SBJISIOTCS KOPHH YPaBHEHUS |3X| —2x—-2—-a=0,

JUTSI KOTOPBIX BBIIIOJIHEHO YCIIOBUE X ?_2x—a=0.

Ilpu x<0 ypaBHenue |3x|-2x—2—-a=0 mnpuxumaer Bug —5x—-2-a=0 u
3amaér Ha Iwiockoctn Oxa iyd |; ¢ nHagamom B Touke (0;—2). Ipu x>0
ypaBHEHHE |3X| —2X—2—a=0 npunumaet Bug X—2—a=0 wu 3amaét ayu |, c
HadanoM B touke (0;—2). 3uauur, ypasuenue |3X|—2x—2-a=0 umeer xsa
KOpHS TIpU @ >—2, UMEET OJWH KOPEHb NpH & =—2 ¥ HE WMEET KOpHEW Mpu
a<—2.

VYpaBuenue X ?_2x-a=0 3amaét mapaboiy a =X 2 _2x.

2
Koopauuatel Todek mepecedeHus: mapabosbl a=X" —2X ¢ aydoMm | sBisroTes
PEILICHUSIMU CUCTEMBI:

a=x"-2x, |-5x—-2=x%-2x, [(x+1)(x+2)=0,
a=-5x-2, sa=-5x-2, a=—5x-2
Xx<0; Xx<0; X <0.

3Haunt, mapaboma a=X° —2X mepecekaercs ¢ mydoM |, B Toukax (-13)
51 (— 2; 8).

2
KoopauHaTel Touek mepecedeHus mapabosibpl a=X" —2X ¢ aydoMm |, sBusrorcs
PELICHUSIMU CUCTEMBI:

a=x°-2x, |x-2=x%-2x, [(x-1)(x-2)=0,
a=Xx-2, a=Xx-2, a=Xx-2,
Xx=>0; X=>0; x=>0.

3HauuT, mapabona a=X 2 _2x nepecekaercs ¢ Jgydom |, B Toukax (1,-1) u
(2;0).

CrnemoBaTeNbHO, yCIOBHE X °_2x—a#0 BBIIONHEHO 1% KOpPHEW ypaBHEHUS
|3x| —2x—2—-a=0 npu Beex a, kpome a=-1, a=0, a=3 u a=8.

Takum oOpazoM, HCXOAHOE YPAaBHEHHE UMEET POBHO J1Ba KOPHs mpu —2<a<—1;
-1<a<0;0<a<3; 3<a<8; a>8.

OtBeT: —2<a<-1; -1<a<0; 0<a<3:; 3<a<8; a>8.
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Coaep:xxaHue KpuTepus Banasi

OO0CHOBAaHHO NOJIYYE€H BEPHbBIN OTBET 4
C moMOIIpI0 BEPHOTO PACCYXKICHHS TOJTYYEeHO MHOKECTBO 3HAYEHHH 4,
OTJIMYAIOMIEECS OT HCKOMOTO TOJIBKO BKIIFOUCHHEM TOYKH a = — 2 3
BepHo paccMmoTpen XoTs Obl OJTUH U3 CITydaeB pEHIeHUs, U TOTYICHO WU
MHOXXECTBO 3HAQUCHHWHA &, OTIMYAKIIeecs OT MCKOMOTO TOJIBKO
BKJIIOYEHHEM To4Yek a=8, a=3 wuw/mwm a=—2, UIA MHOXECTBO
3HAUYCHUN @, OTJIMYAIOIIEeeCs OT MCKOMOTO TOJHKO BKJIIOYECHUEM TOYEK 9
a=0,a=-1wwm a=-2,
NI
MOJIYYCH HEBEPHBIM OTBET M3-3a BHIUUCIUTEIIHHOW OMTUOKH, HO TIPU ATOM
BEPHO BBITTOJTHCHBI BCE MIATH PEIICHUS
3amaya BEpHO CBEIECHA K MCCIEJOBAHUIO B3aMMHOTO PACHOJIOKECHHUS 1
napaboJIbl ¥ Tyuyel (aHATMTUYECKHU WM Tpaduiecku)
Pemenne He COOTBETCTBYET HU OJIHOMY M3 KPHUTEPHUEB, MEPEUNCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6an 4
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IIpuMepsbl oneHUBaHUSA pelleHuil 3aganus 17
IIpumep 17.1
Haiinute Bce 3HaUeHUS A, IPU KAXKJIOM U3 KOTOPHIX YpaBHEHUE

\/3x2+ 2ax+1=x"+ax+1

HMCCT POBHO TPHU PA3JIMYHBIX KOPHA.

OtrBet: —2<a<-1; -l<ax<l;1l<a<?2.

Kommenmapuii
OOGO0CHOBAHHO MOJIy4YEeH BEPHBIN OTBET.

Ouenka 3xcnepra: 4 0ajuia.
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Ipumep 17.2
HaiinuTe BCce 3HaUeHUS a, IPU KAXKIOM U3 KOTOPBIX YPaBHCHHE

2 2
\/Bx +2ax+1=x"+ax+1
HMECT POBHO TPH Pa3IMYHBIX KOPHSI.

OtrBer: —2<a<-1; -l<ax<l;1l<a<?2.

Kommenmapuii
Pemienue noruyHo, Bce maru MNpUCyTCTBYIOT, HO MPU PEIICHUH HEPABEHCTBA

B IYHKTE 2 JOMYyIIEeHa OIIMOKAa BBIYMCIUTEIHHOTO XapaKkTepa, YTO COOTBETCTBYET
KpUTEpHIO Ha 2 Oasuia.

Ouenka 3xcnepra: 2 6ajua.
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Ipumep 17.3
HaiinmuTte Bce 3HaUeHUS a, IPU KAXIOM U3 KOTOPBIX YPaBHCHHE

\/3x2+2ax+1:x2+ax+1
HMEET POBHO TPH pa3IUYHBIX KOPHA.
OtBer: —2<a<-1; -1l<a<l;1l<a<?2.

Kommenmapuii
[Tonydens! kopuu ypaBHeHuss X =0, X=1—a, X=-1—a u 3agaya cBejeHa

. 2

K UCCJICIOBAHUIO MOJYYEHHBIX KOpPHEH Mpu yciaoBuu X +axX+1>0 (ecTb TOJIBKO
yKa3aHue).

Ouenka 3xcnepra: 1 6aJw.
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IIpumep 17.4

Haiigure Bce 3HaueHus a, MpU KaXKJI0M U3 KOTOPBIX YpaBHEHUE

\/3x2+ 2ax+1=x"+ax+1

MMEET POBHO TPH PA3IUYHBIX KOPHS.

OtBer: —2<a<-1; -1l<a<l;1l<a<?2.
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Kommenmapuii

B pemenun mpucyTCTBYIOT BCe 3Tambl. PemeHne COOTBETCTBYET KPUTEPHUIO
Ha 3 6ayta: ¢ MOMOIIBIO0 BEPHOTO PACCYKIEHHUS MOTYyYEHO MHOXKECTBO 3HAYCHUI
a, OTJINYAIoIIEeeCs OT HICKOMOT'O TOJIBKO UCKIIOUEHUEM TOUYEK a =—2 u/uiu a=2.
Ouenka 3xcnepra: 3 0ajuia.
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IIpumep 17.5
Haiinure Bce 3HaueHUs a, NpU KaXKIOM U3 KOTOPBIX CUCTEMA YPAaBHEHUNI
{x2+5x+ yo- y—|x+5y+5|=52,
y—2=a(x-5)
MMEET POBHO J1BA PELICHUS.

OrtBer: —SSaS%.
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Kommenmapuii
Xon pemieHus SCeH, U3N0XKeH Oojee yem moapoOHo. Omubok HeT, KpoMe
He04ETa: KOHIIBI TPOMEXYTKA HE BKIIFOUEHBI B OTBET.

Ouenka 3kcnepra: 3 6ajia.
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IIpumep 17.6

Haiinure Bce 3HaueHUs a, NpU KaXKIOM U3 KOTOPBIX CUCTEMA YPAaBHEHUNI
X2+ 5%+ y y—|x+5y+5|=52,
y—2=a(x-5)

MMEET POBHO J1BA PELICHUS.

OrtBer: —SSaS%.

Kommenmapuii
Pemenrie u oTBET BEepHBIC, XOTSA HET 0OOCHOBAHUS, ITOYEMY JIJII KacaHUS a
« @ I0JKHO OBITh PaBHO —8» WIIH «...7/4».

Ouenka 3xcnepra: 4 daJia.
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Ipumep 17.7
HaiimuTe BCce 3HaUCHUS &, IPU KAKIOM U3 KOTOPHIX YpaBHEHUE
3x|-2x-2-a

x2—2x—a

HMEECT POBHO JBa Pa3JINYHBIX KOPHSI.
OtBeT: —2<a<-1; -1<a<0; 0<a<3; 3<a<8; a>8.

=0

Kommenmapuii
OOGO0CHOBAHHO MOJIyYE€H BEPHbIN OTBET.

Ouenka 3xcnepra: 4 0aJia.
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IMpumep 17.8
Hatigute Bce 3HaYeHUS @, IPU KAXKIOM U3 KOTOPHIX ypaBHEHUE
3x|-2x-2-a

x2—2x—a

HMEECT POBHO JBa Pa3JINYHBIX KOPHSI.
OtBeT: —2<a<-1; -1<a<0; 0<a<3; 3<a<8; a>8.

=0

Kommenmapuii
HeBepHoe pemieHue ypaBHEHHs, COJEPIKAILEro MEPEMEHHYIO0 O] 3HAKOM
MoxyJisa. HeBepHas noruka uccieoBaHus KOJIUYeCTBa KOPHEH.

Ouenka 3xcnepra: 0 6a/10B.
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/. KpuTepuu nNpoBepKHU M OllEHKA pemieHuil 3aganuii 18

3amanue 18 mpoBepseT AOCTMKEHUE CIEAYIOMUX Ielied H3y4YeHUus
MaTEeMaTUKH Ha TPOGUILHOM YPOBHE: «Pa3BUTHE JIOTUYECKOTO MHBIIIJICHUS,
aNTOPUTMUYECKON KYJIbTYPBHI, MPOCTPAHCTBEHHOI'O BOOOpaXKEHMUS,
MaTeMaTU4YeCKOr0  MBIIUICHUS W HMHTYMUIIMU, TBOPYECKUX CIHOCOOHOCTEH,
HEOOXOJUMBIX JUIsl TPOJOJKEHUS OOpa3oBaHUsS H JJISI  CaMOCTOSITEIbHOM
NEeATeIbHOCTH B 00JacTH MaTeMaTUKu U €€ TMPWIOKEHUH B Oyayiien
npo¢eCCUOHATILHON JIEATEIIBHOCTH.

IIpu sToMm, myig pelleHus 3TOM 3ajaud HE TpeOyeTcs HUKAKUX 3HAHHM,
BBIXO/ISIIIMX 33 PAMKH IIKOJIBHOTO Kypca.

VYcnosue 3amanus 18 pa3Ouro Ha MyHKTHI — psl MoA3agady (YacTHBIX
ClIy4yaeB), IOCIEOBATENbHO pemias KOTOpPbIE, MOXXHO B HTOTr€ TMOJHOCTHIO
BBITIOJIHUTH 3a7aHue. Takoe pazoueHue, B MepByI0 ouepesb, 00JIer4aeT y4acTHUKY
’K3aMeHa IUIAaHUPOBaHUE paOOThI HAJ JAHHOM 3a7adeii, a TaAKXKe MO3BOJIAET OoJee
YETKO Y IPO3PAaYHO MPOBECTU OLICHUBAHUE BBINIOJHEHUS 33 IaHUS.

3agauya 18 (neMmoHcTpauuoHHbIii BapuanT 2022 r.)

B mixonax Ne 1 u Ne 2 yyammecs nucanu tecT. M3 KaK10M MIKOJIbI TECT MACAIH 11O
KpailHe Mmepe 2 ydalmuxcsd, a CyMMapHO TecT nucanu 9 yuammuxcs. Kaxnablid
y4daluics, NMcaBIIui TeCT, Habpall HaTypajabHOE KOJINYeCTBO OaoB. OKkas3aiocs,
4YTO B KaXJOW HIKOJIE CpelIHMi Oayt 3a TecT ObUI 1enbiM uuciaoM. [locne aToro
OJIMH W3 YYalllUXCs, MUCABIIMX TECT, mepemén u3 mkoiasl No 1 B mxomy Ne 2,
a cpeiHue OalyIbl 32 TECT ObUIM MEPECUUTAHBI B 00€HUX HIKOJIAX.

a) Mor nu cpennuii 6amt B mikose Ne 1 ymenbmutbes B 10 pas?

0) Cpennuii 6amn B mkosne Ne 1 ymensimmics Ha 10%, cpeqnuii 6ai B mkose No 2
Takxe ymeHbimics Ha 10%. Mor nu nepBoHauanbHbIN cpeaauii 0amt B mkose No 2
paBHATHCS 77

B) Cpennuit 6amn B mkosie Ne 1 ymensimmics Ha 10%, cpeqauii 6amt B mkose Ne 2
Takke ymenbinuiics Ha 10%. Haligute HavmeHbllliee 3HaUY€HHE MEPBOHAYATIBLHOIO
cpennero 6amra B mkoje No 2.

Pemenwe. a) [Tycth B mkose Ne 1 mucanu Tect 2 y4alimxcs, OJMH U3 HUX HaOpas
1 6amn, a Bropoi HaOpan 19 G6amtoB u nepemén B mkomxy Ne 2. Torna cpeaHuit
6ayt B mikoJie Ne 1 ymensiuics B 10 pas.

0) ITycte B mkome Ne 2 mucanu TeCT M ydalmxcs, CpenHuil 6aun paBHsuics B,
a mepemeAmuii B He€ ydamuiics HaOpan U 6amioB. Torga nomydaem:

u=0,9(m+1)B—mB; 10u=(9-m)B.

Ecmm B=7, o (9-m)B me pgemurcs ma 10, a 10u menurest Ha 10. Ho aro
HEBO3MOXKHO, 0CKONIbKY 10U =(9—m)B.

B) ITycth B mikose Ne 1 cpemnmii 6amn paBasuics A. Torma moirydaem:
u=(9-m)A-0,9(8-m)A; 10u=(18-m)A=(9-m)B.
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3ametum, uto ecnd B=1 unu B=3, To 10u =(9—m)B He neaurcd Ha 10. Eciou

B=2 wm B=4, 10 m=4. B nepsom ciyuac 14A =10, a Bo Bropom 14A=20.

3Ha‘II/IT, HH OJWH U3 3TUX CJIYYdCB HC BO3MOXKCH.

I[Ilpu B=5 m m=3 moaywaeM U=3 u A=2. DroT ciyyail peaau3yercs,
Hampumep, eciu B mkoae Ne 1 mucanm tect 6 ydammxcs, 3 U3 HEUX HaOpadu 1o
1 6amry, a 3 — mo 3 Oamia; B mkoyie Ne 2 mucaayd TECT 3 ydYalIuxcs, U KayKIbli
HaOpai no 5 O0aJIoB; y MEPEHIeANero 3 OAHON MIKOIbl B JPYTyI0 ydallerocs —

3 Oaina.

OtBerT: a) 1a; 0) HeT; B) 5.

Conep:kanue KpuTepus bajuibl

BepHo monydeHsl Bce mepedHCiIeHHBIE (CM. KpuTepud Ha 1 Oar) 4
pe3ynbTaThl
BepHo monyudeHbl Tpu W3 TMEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oa) 3
pe3yJIbTaTOB
BepHo monyudeHsl ABa U3 MEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oamr) 2
pE3yIbTATOB
BepHo nonydeH oJivH U3 CIEAYIOIINX Pe3yJIbTaTOB: 1
— 000CHOBaHHOE PEIIICHHE MYHKTA d;
— 000CHOBaHHOE PEIICHHE MyHKTA 0,
— UCKOMasl OIIEHKA B TyHKTE §;
— MPUMeEP B MMyHKTE 8, 00€CTICUNBAIONINN TOYHOCTD PEIBITYIICH OIICHKH
Peuiennie He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NEPEUUCICHHBIX 0
BBIIIIE

Maxkcumanvuwiil 6ann 4
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3aganmue 1
B nocnenosarensnoctu a,, a,, ..., 8, _;, a,, COCTOSLIEH U3 LECIBIX YUCEN, 3 =1,

a, = 235. CymMma JII00BIX IByX COCEJHHUX YIEHOB I0CIE1I0BAaTEIbHOCTH PaBHa 3, 5

niu 25.

a) [IpuBenure mpuMep TaKou MOCIEeI0BATEIbHOCTH.

0) MoxeT Ju Takas ocJIeI0BaTeIbHOCTh COCTOSITh U3 1000 uneHoB?

B) U3 kakoro HaumMEHBIIETO 4YHCIAa YJICHOB MOXET COCTOATh  TakKas
IIOCJIEIOBATEIBHOCTD ?

Pemenue.

a) Hanmpumep, nocnenosarensHocts 1, 2, 3,0, 5, —2,7, -4, ..., 233, —230, 235
YAOBJIETBOPSIET YCIOBUIO 3a/1a4M (YePEAYIOTCS CyMMBI uncen 3 u 5).

0) [Tockonbky 3, 5 u 25 — Heu€THbIe YMCIa, JIOOBIE JBa COCEAHUX 4YJIeHa
MOCJIEOBATEIBHOCTH MMEKOT Pa3Hyl 4YE€THOCTh. Ha HEUETHBIX MecTax IJOJKHBI
CTOSITh HEUETHBIC YMCIIA, a Ha YETHBIX — 4éTHbIe. Yncio 235 Hedu€THOe, MO3TOMY
OHO HE MOXKET CTOSITh Ha YETHOM MECTE. 3HAUMT, IOCIEI0BATEIHHOCTE HE MOYKET
coctosTh n3 1000 uyreHoB.

B) PaccMoTpuM Tpu 4ieHa MOCIEI0BATENBHOCTH: @, Ay 1r A to (1S k<n- 2).

Ilockoneky a, +a, >3, a,,, +a,,, <25, monyd4aem: a, ., <a, +22.
B mnpenpigymem nyHkTe OBLIO MOKa3aHO, YTO IIOCJIENOBATEIBHOCTH JOJKHA
COCTOSITh U3 HEUETHOTO YKcia uieHoB. [Tycte N=2m+1, Torma

a, =8,y 1 <8y, 1 +2258,, 5+22-2<..<a,+22-m; 235<1+22m,
oTKyza M=>11. 3Ha4yuT, NOC/IEeI0BATEIbBHOCTh COCTOUT HE MEHEEe YeM U3 23 Jucel.

[TpuBeaém mpumep MOCIENOBATEIBHOCTH, YAOBIETBOPSIOUIEH YCIOBHUIO 3a/layw,

cocrosmen n3 23 uienos: 1, 2, 23, —20, 45, —42, 67, —64, 89, —86, 111, —108,
133, —-130, 155, -150, 175, -170, 195, -190, 215, —210, 235.
Otger: a) Hanpumep, 1, 2, 3,0, 5, -2,7, -4, ..., 233, —230, 235; 6) Her; B) 23.

Conep:xxanne KpuTepus bajuibl
Bepno mnonydensl Bce nepedyucieHHble (CM. KpuTepud Ha 1 Oar) 4
pE3YIbTATHI
BepHo monyueHbl TpW M3 MEPEUUCICHHBIX (CM. KpuTepud Ha 1 Oamr) 3
pE3yJIbTATOB
BepHo monyueHbl N1Ba M3 MEPEUYUCICHHBIX (CM. KpuTepuilt Ha 1 Oain) 2

pe3yIbTaTOB

BepHo mosrydeH oiMH U3 CIEAYIOIINX Pe3yIbTaToB:
— IIpUMeEp B II. &

— 000CHOBaHHOE PEIICHHUE TI. O, 1
— UCKOMasi OIICHKA B II. 6;

— IPUMED B II. 8, 00€CIICYNBAIONTNI TOYHOCTh MPEABIIYIICH OIEHKH

Pemenne He COOTBETCTBYET HA OJHOMY M3 KPUTEPHUEB, IEPEUUCIEHHBIX
BBIIIE

Maxkcumanvroiu 6ann 4
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3aganue 2

Ha nocke nanucano 30 HaTypanbHBIX YKCEN (YHUCIIa MOTYT MOBTOPSATHCS), KAXKI0€
U3 KOTOPBIX JHO0 3en€Horo, InO0 KpacHoro 1sera. Kaxaoe 3e1éHoe yucio KpatHo 3,
a KaxJ10e KpacHoe 4nciio kpatHo 7. [Ipu 3ToM Bce 3el€Hble unciia pa3iniHbl U BCE
KpacHble pa3IMuHbl (Kakoe-TO 3€JIE€HOE YHUCIO MOXKET PaBHATHCS KaKOMY-TO
KpacHOMY YHUCIY).

a) MoxxeT M CyMMa HamMCaHHBIX 4ucenl ObiThb Menbmie 1395=3+6+...+90,
€CJIM BCE YMcia Ha JIOCKE KpaTHbI 37

06) Moxxer M pPOBHO OJHO YHCIO HAa JOCKE OBITh KpacHbIM, €CIH CyMma
HaNMCaHHBIX yncen paBHa 10677

B) Kakoe HamMmeHbllee KOJUYECTBO KPACHBIX YHUCEN MOXKET OBITh HA JOCKE, €CIU
CyMMa HalMCaHHbIX uncen paBHa 10677

Pemenue.

a) Eciin Ha nocke 3amucaHo 29 3en€Hbix yuced: 3, 6, ..., 87 — U OJHO KpacHOE
yrcio 21, To ux cymma Menbine 1395,

0) I[lycTe Ha mOCKE POBHO OJHO KpacHoe 4yucio. Torna 3en€Hslx yucen 29, a ux
CyMMa HE MEHbIIIE, YeM cyMMa 29 HaMMEHBIINUX YUCE, ICTAIINUXCI Ha 3:

34+6+4..+87=29-29 1305,

DTO NPOTUBOPEYUT TOMY, YTO CyMMa HAIIUCAHHBIX yucen paBHa 1067.
B) IIycTh Ha nocke HanucaHo N kpacHbIX uncen U 30 —nN 3enénbix umcen. Torna

C}IMMa KpaCHbIX YqUCCJI HC MCHBIIIC
2
n-+7n
7+14+...+7n :T,

a CymMMa 3eJICHBIX YHUCEeJl HE MEHBIIIE
3(31-n)(30-n) _3n*-183n+ 2790
2 2 '
Taxum o6pasom, 1067 >5n° —88n+1395; 5n° —88n +328<0,
OTKYyIa, YIYUTBIBAsd, 4YTO n— Iejaoc, mojrygyacm n=> 6
[IpuBeném mnpumep 6 KpacHbIX 4ucenl W 24 3€N€HBIX YHCEN, CyMMa KOTOPBIX

paBHa 1067: 7, 14, 21, 28, 35, 56, 3, 6, ..., 66, 69, 78.

3+6+...+3(30—n)=

Otger: a) na; 0) HeT; B) 6.
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Conep:xxanne KpuTepus

Bbanabl

Bepno mnonydensl Bce nepeducieHHble (cM. KpuTepud Ha 1 Oar)

pe3yibTaThl 4
BepHo monydeHbl Tpu W3 MEPEYUCIEHHBIX (CM. KpuTepuil Ha 1 OGamn) 3
pE3yIbTaTOB

BepHo monyueHbl J1Ba M3 MEPEUYUCICHHBIX (CM. KpuTepuil Ha 1 Oain) 2
pEe3yIbTaTOB

BepHo nosydeH oauH U3 ClenyOIuUX pe3yabTaToB:

— 000CHOBaHHOE pEIICHHE IMyHKTA 4,

— 000CHOBaHHOE PEIIICHHE MYyHKTA 0, 1

— MCKOMas OLICHKA B IIyHKTE 6;
— MPUMeEp B IMYHKTE 8, 00€CTICUNBAIOIIMN TOYHOCTh NPEBIIYLIEH OLICHKH

Pemenne He COOTBETCTBYET HUM OJTHOMY U3 KPUTEPHUEB, MEPEUUCIEHHBIX
BBIIIIEC

Maxcumanvrviu 6ann
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3aganue 3

Ha crone nexur 40 xaproyek, 4acTb U3 KOTOPBIX KPACHOI'O LBETA, & OCTAJIBHBIC
CHUHETO (€CTh XOTsI ObI 1O OJIHOM KapTOYKe KaxkJ0oro 1sera). Ha xkaxxmoi kapTouke
HAIllUCAHO HATypaJbHOE 4YMCIIO. Bce yucrna, HaMMCaHHBIE HA CUHUX KAapTOYKaX,
paznuusbl. JIF060€ YnCI0 Ha KpacHOM KapTOUKe MEHBIIE JIFDOOro Ynciia Ha CUHEH
kapTouke. CpenHee apupMeTHuyeckoe BCeX YHcesl Ha KapToukax paBHO 14. Ecim
yTPOUTh YHUCJIAa HAa CHHUX KapTO4Kax, TO cpeiaHee aprupMETUYECKOe BCEX YHCEel
CTaHET paBHO 39.

a) MoxeT 11 Ha cToJie ObITh poBHO 10 CHHHX KapTOYeK?
6) Moxxet nu Ha cTojie ObITh POBHO 10 KpacHBIX KapTOUYeK?
B) Kakoe Hanbosbiiee KOJTUIECTBO CUHUX KapTOUEK MOXKET ObITh Ha CTOJIE?

Pemenue.
a) Ecnu Ha Tpuamatu KpacHBIX KapTOYKaxX HAMKCAHO YHMCIO 2, a Ha CHUHHUX
KapTouKkax HamucaHbl uucia 3, 4, 5, 6, 7, 8, 9, 10, 11, 437, To ycinoBus 3agayu
BBITIOJTHCHBI.
0) ITycth cymMma 4mces, HalMCaHHBIX Ha KPacHBIX KapToOYKax, paBHa K, a cymma
YHCEeJI, HAlTUCAaHHBIX Ha CHHUX KapToukax, paBHa S. Torma

k +s=560; k+3s=1560,
otkyna k=60, s=500.
[Tpenmonoxum, 9To KpacHBIX KapTouek 10 mryk. Eciam Bce ymcina Ha KpacHBIX
KapTouKax HE MPEBOCXOJAT 5, To mx cymma K He mpeBocxoautr 5-10=50.
Ho k =60, 3nauut, ecth X0Ts ObI OJHA KapTOYKa, HA KOTOPOW HAIMCAHO YHMCIIO,
He MeHblee 6. Tak kak J1I000e YuCiIo Ha CUHEH KapTouyke OOJbIIe J000T0 Yncia
Ha KpPacHOM KapTOYKE, TO BCE YHMCJIA HAa CMHUX KapTOYKAaX HE MEHbIIE 7, a WX
cymMma He MeHblie 7 +8+..+36=645. Ho s=500, 3naunt, HE MOXET OBIThH
poBHO 10 KpacHBIX KapTOYEK.
B) [IpenmonoxkuM, dYTO CHHHX KapTo4eK N IMTyK, a HauOOJbIIee YHCIIO,
HAIIMCAHHOE HA KPAcHOM Kaprouke, pasHo U. Torma (40—n)u=60. C mpyroii
CTOPOHBI, TaK Kak JIFDOOE YKCIIO Ha CHHEW KapTOYKe OOJbIIe J000TO YHcia Ha

KpaCHOﬁ KapTO4YKe, BCC YMCJIa HA CHHUX KAapTO4YKaX HC MCHbBIIEC U +1, a X CyMMa
HC MCHBIIC

1
(u+1)+(u+2)+.“+(u+n)=nu+9£%;—).
Ho s=500, 3nauur,
a1+ o 500 _n+1
2 n 2

Takum 06pazom, moxyyaem
60 SUSSOO—H+1.
40—n n 2
3aMeTM, YTO ITO HEPABEHCTBO HE BBIMOJHSETCS MpU N> 27, MOCKOJBKY TpH
n>27
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60 .60 ,

60 500_n+1<122
40—-n 13 n 2

27

<b.

Ho HCPaBCHCTBO 4<u<5 ne nmmeer OCIbIX pGIHCHHfl, 3HA4YUT, CHHHUX KapTO4YCK

HE MOXET OBITh OOJIbIIE 26.

[Tokaxkem, 94TO MOXKeT OBITHP 26 CHHUX KapTodeK. Eciam Ha AecsaTH KpacHBIX
KapTOYKaxX HAIMCaHO YMUCIIO 4, Ha YETHIPEX KPACHBIX KapTOUYKaX HAMMCAHO YHUCIIO 5,
a Ha CMHUX KapTOYKaxX HamucaHbl yucia 6, 7, ..., 29, 30, 50, To ycioBus 3agayu

BEITIOJTHCHEI.
Otger: a) na; 0) HEeT; B) 26.

Copep:xxanue Kpurepus bajbl

OO60CHOBAaHHO NOJIYY€HbI BEpHBIE OTBETHI B NYHKTaX 4, O U 8 4
OOOCHOBAaHHO IIOJIyYE€H BEpHBIM OTBET B IyHKTE 6 U OOOCHOBaHHO 3
HOJIyY€H BEPHBII OTBET B MYHKTAX @ WIH 6
OO00CHOBAHHO MOJY4Y€HbI BEPHBIEC OTBETHI B ITYHKTAX d U O
N 2
000CHOBAHHO MOJYYEH BEPHBII OTBET B IIYHKTE §
OOOCHOBAaHHO NOJIYYE€H BEPHBIM OTBET B MYHKTaX d WIH O 1
Pelmienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUMCICHHBIX 0
BBIIIIE

Maxcumanvuwlii 6ann 4
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IIpumepsl oueHuBaHusi pemienunii 3aganus 18
IMpumep 18.1
B nocnenoBarenbHOCTH Ay, Ay, .oy 8y Ay, COCTOSIILEH U3 LICJIbIX YHCEe]I, aq =1,

a, = 235. CymMa JIFOOBIX JIByX COCEIHHUX WIEHOB I0OCIE0BAaTENbHOCTH PaBHa 3, 5

niu 25.

a) [IpuBeauTe MpuMep TaKoM MOCIeI0BATEILHOCTH.

0) MoxeT Ju Takas ocJIe10BaTeIbHOCTh COCTOSITh U3 1000 uneHoB?

B) U3 kakoro HaumMEHBIIETO 4YHCIAa YJICHOB MOXET COCTOATh  TakKas
IIOCJIEJ0OBATEIBHOCTE ?

Otser: a) Hanpumep, 1, 2,3,0,5, -2,7, -4, ...,233, —230, 235; 6) HeT; B) 23.

Kommenmapuii

B nyHkTe a gomyiieHa ommoOKa: cyMMa MepBbIX JABYX 4ucen paBHa —25. [Ipu
OTBETE Ha BOMPOC IMYHKTAa 6 yYaCTHUK DK3aMeHa BEPHO MOKa3all, YTO Ciydyaiu
N =1000 HEeBO3MOXKEH.

Ouenka 3xcnepra: 1 0asur.

105



IIpumep 18.2

B nocnenosarensnoctu a,, a,, ..., a,_;, a,, COCTOAIIEH U3 LENbIX unceln, a; =1,

a, = 235. CymMma JII00BIX IByX COCEIHHUX YIEHOB IOCIEI0BAaTEIbHOCTH PaBHa 3, 5

niu 25.

a) [IpuBenure mpuMep TaKoW MOCIEI0BATEIbHOCTH.

0) MoxeT Ju Takas ocJIe10BaTeIbHOCTh COCTOSITh U3 1000 uneHoB?

B) I3 kakoro HauWMEHBINETO 4YHCIA YJIEHOB MOXET COCTOSTh  Takas
IIOCJIEIOBATEIBHOCTD ?

Otser: a) Hanpumep, 1, 2,3,0,5, -2,7, -4, ...,233, —230, 235; 6) HeT; B) 23.

Kommenmapuii
B nynkre a BepHo npuBenéH npumep. Perenue nyHkTa 6 HeBEpHO.

Ounenka 3xcnepra: 1 0asu.
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IIpumep 18.3

Ha nocke nanucano 30 HaTypanbHBIX YKCEN (YHUCIIa MOTYT MOBTOPSATHCS), KAXKI0€
U3 KOTOPBIX JHO0 3e51€H0r0, JIMO0 KpacHOoro 1Bera. Kaxxaoe 3einéHoe yuciio KpaTHo 3,
a Ka)XXJ10€ KpacHOe 4uciio kpatHo 7. [Ipu 3ToM Bce 3€NEHBIE YMCIIa Pa3IMYHbI U BCE
KpacHbIe pa3IMuHbl (Kakoe-TO 3eJE€HOE YHCIO MOXKET PaBHATHCS KaKOMY-TO
KPacHOMY YHUCIY).

a) Moxxer 1M cyMMa HalMCAaHHBIX 4YHcen ObITh MeHbIne 1395=3+6+...+90,
€CJIM BCE YHuciia Ha JIOCKE KpaTHbI 37

0) Moxxer M pPOBHO OJHO YHCIO HAa JOCKE OBITh KpAacHbIM, €CIU CymMMa
HaIUCAHHBIX yncen paBHa 10677

B) Kakoe HammeHbIiee KOJTUYECTBO KPACHBIX YHMCENT MOXKET OBITh HA JOCKE, €CIU
CyMMa HalMCaHHbIX uncen paBHa 10677

OtBer: a) na; 0) HeT; B) 6.

Kommenmapuii
IIpuBeneno BepHOE pemeHne INyHKTa a. l[lpuBeneHo BepHOE penieHue
nyHKTa 0. PellieHne B MyHKTE 8 HE 3aBEPILIEHO.

Ouenka 3kcnepra: 2 6aJa.
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IIpumep 18.4

Ha nocke nanucano 30 HaTypanbHBIX YKCEN (YHUCIIa MOTYT MOBTOPSATHCS), KAXKI0€
U3 KOTOPBIX JHO0 3e51€H0r0, JIMO0 KpacHOoro 1Bera. Kaxxaoe 3einéHoe yuciio KpaTHo 3,
a KaXXJ10€ KpacHoe 4uciio kpatHo 7. I[Ipu 3ToM Bce 3€NEHBIE YMCIIa Pa3JIMYHbBI U BCE
KpacHbIe pa3IMuHbl (Kakoe-TO 3eJ€HOE YHCIO MOXKET PaBHATHCS KaKOMY-TO
KPacHOMY YHUCIY).

a) Moxxer 1M cyMMa HalMCAaHHBIX 4YHcen ObITh MeHbIne 1395=3+6+...+90,
€CJIM BCE YHuciia Ha JIOCKE KpaTHbI 37

0) Moxxer J1 pOBHO OJHO YHCIO Ha JOCKE OBITh KpAacHbIM, €CIH CyMma
HaIUCAHHBIX yncen paBHa 10677

B) Kakoe HammeHbIiee KOJTUYECTBO KPACHBIX YHMCENT MOXKET OBITh HA JOCKE, €CIU
CyMMa HalMCaHHbIX uncen paBHa 10677

OtBer: a) na; 0) HeT; B) 6.
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Kommenmapuii
OOG0OCHOBAHHO MOJTYY€Hbl BEPHBIC OTBETHI BO BCEX MYHKTaX.

Ouenka 3xcnepra: 4 6aJua.
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IIpumep 18.5

Ha nocke nanucano 30 HaTypanbHBIX YKCEN (YHUCIIa MOTYT MOBTOPSATHCS), KAXKI0€
U3 KOTOPBIX JHO0 3e51€H0r0, JIMO0 KpacHOoro 1Bera. Kaxxaoe 3einéHoe yuciio KpaTHo 3,
a KaXXJ10€ KpacHOe Yuciio KpaTtHo 7. [Ipu 3TOM BCe 3€EHBIE YMCIIa PA3JIMYHbBI U BCE
KpacHbIC pa3IMYHbl (KaKOE-TO 3€JIEHOE YHCIO0 MOXKET PaBHATHCA KaKOMY-TO
KPacHOMY YHUCIY).

a) Moxxer 1M cyMMa HalMCAaHHBIX 4YHcen ObITh MeHbIne 1395=3+6+...+90,
€CJIM BCE YHuciia Ha JIOCKE KpaTHbI 37

0) Moxxer M pPOBHO OJHO YHCIO HA JOCKE OBITh KpPAaCHBIM, €CIM CymMma
HaIUCAHHBIX yncen paBHa 10677

B) Kakoe HammeHbIiee KOJTUYECTBO KPACHBIX YHMCENT MOXKET OBITh HA JOCKE, €CIU
CyMMa HalMCaHHbIX uncen paBHa 10677

OtBeT: a) aa; 0) HeT; B) 6.

Kommenmapuii

OO00CHOBaHHO MOJYYEH OTBET B MyHKTaxX a U 6. B penieHuu myHKTa 6 ecThb
Jorudeckasi OommoKa: He JOKa3aHO, YTO KPACHBIX YHCEN HE MOXET ObITh MEHbIIE 5.
B3sB 5 KkpacHBIX yuceln, HYy)KHO B35Th 25 3en€HbIX uncen, a He 26. Kpome Toro,
CyMMa 4MCeJll HaliIeHa HEBEPHO.

Ouenka 3kcnepra: 2 6aJia.
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IIpumep 18.6

Ha nocke nanucano 30 HaTypanbHBIX YKCel (YUC]Ia MOTYT MTOBTOPSITHCS ), KAXKI0€
U3 KOTOPBIX JHO0 3e51€H0r0, JIMO0 KpacHOoro 1Bera. Kaxxaoe 3einéHoe yuciio KpaTHo 3,
a KaXXJ10€ KpacHOE YMCiio KpaTHO 7. IIpu 3TOM BCe 3€NEHBIEC YMCIIa PA3JIMYHBI U BCE
KpacHbIe pa3IMuHbl (Kakoe-TO 3eJE€HOE YHCJIO MOXKET PaBHATHCS KaKOMY-TO
KPacHOMY YHUCIY).

a) Moxxer 1M cyMMa HalMCAaHHBIX 4YHcen ObITh MeHbIne 1395=3+6+...+90,
€CJIM BCE YHuciia Ha JIOCKE KpaTHbI 37

0) Moxxer 1 pPOBHO OJHO YHCIO Ha JOCKE OBITh KpacHbIM, €CJIH CyMMma
HaIUCAHHBIX yncen paBHa 10677

B) Kakoe HamMmeHbIiee KOJTUYECTBO KPACHBIX YHUCENT MOXET OBITh HA JIOCKE, €CITU
CyMMa HalMCaHHbIX uncen paBHa 10677

OtBer: a) na; 0) HeT; B) 6.

Kommenmapuii

OO60CHOBaHHO TOJyuY€H OTBET B NMYyHKTaX a U 6. B myHkTe 6 HeBepHOE
000CHOBaHUE, MTOCKOJIbKY HE JI0Ka3aHO, YTO HA0Op ¢ MUHUMAJIbHBIM KOJINYECTBOM
KPaCHBIX YHCEN MOJIyYaeTCs 3aMEeHON MaKCHUMAaJIBHBIX YHCcel u3 Habopa 3, 6, ..., 90
HAa MUHUMAaJbHO BO3MOJKHBIE pa3lInyHble KpacHble uncia. Kpome Toro, pasHuua
MEXAY MSAThIO CaMbIMM OOJBUIMMHU 3€JIEHBIMA YHCIAMU M ISATHBIO CaMbIMHU
MaJICHBKMMH KPaCHBIMHU YUCJIaMU COCTaBIsAeT 315.
Ouenka 3kcnepra: 2 6aja.
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IIpumep 18.7

Ha crone nexur 40 xaproyek, 4acTb U3 KOTOPBIX KPACHOT'O LBETA, & OCTAJIBHBIC
CHUHETO (€CTh XOTsI ObI 1O OJIHOM KapTOYKe KaxkJ0oro 1sera). Ha xkaxxmoi kapTouke
HAIlMCaHO HAaTypalibHOe uuciio. Bce uucrna, HanmMcaHHbIE HAa CHHUX KapTOYKaX,
paznuusbl. JIF060€ YnCI0 Ha KpacHOM KapTOUKe MEHBIIE JIFDOOro Ynciia Ha CUHEH
kaprouke. CpenHee apupMeTUyecKoe BCeX YHcesl Ha KapToukax paBHO 14. Ecim
YTPOUTH YHMCJIAa HA CHHUX KapTOYKax, TO CpeAHee apuPMeTHUYecKOoe BCEX UYUCEeN
CTaHET paBHO 39.

a) Moxet 11 Ha cToJie ObITh pOBHO 10 CHHUX KapTOUeK?

6) Mosxet nu Ha cToJie ObITh POBHO 10 KpacHBIX KapTOUYeK?

B) Kakoe Hanbospiiee KOJTUIECTBO CUHUX KapTOUEK MOXKET ObITh Ha CTOJE?

Otger: a) na; 0) HeT; B) 26.
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Kommenmapuii

B pemeHun nyHKTa a NpUBEAEH NPUMEpP YHCENI HA CHHHUX KapTOUKax,
B KOTOPOM €CTh IOBTOpSIOIIEECS 4ucio 21, 1a m cymma 3Tux 4ymcen paBHa 495,
aHe 500. OOOCHOBaHHO TOJy4eH OTBET B IMyHKTe 0. PelieHne mnyHKTa 6
(akTHUUECKH OTCYTCTBYET, J1a U CaM OTBET HEBEPHBIH.

Ouenka 3xcnepra: 1 0aJu.
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IIpumep 18.8

Ha crone nexur 40 xaprodek, 4acTb U3 KOTOPBIX KPACHOIO LIBETA, & OCTAJIBHBIC
CHUHETO (€CTh XOTsI ObI 1O OJIHOM KapTOYKe KaxkJ0oro 1sera). Ha xkaxxmoi kapTouke
HAIlMCaHO HAaTypalibHOe uuciio. Bce uucrna, HanmMcaHHbIE HAa CHHUX KapTOYKaX,
paznuusbl. JIF060€ YnCI0 Ha KpacHOM KapTOUKe MEHBIIE JIFDOOro Ynciia Ha CUHEH
kaprouke. CpeqHee apudMeTHUyecKoe BCeX YHcesl Ha KapToukax paBHO 14. Ecim
YTPOUTH YHMCJIAa HA CHHUX KapTOYKax, TO CpeAHee apuPMeTHUYecKOoe BCEX UYUCEeN
CTaHET paBHO 39.

a) Moxer 51 Ha cToJjie ObITh pOBHO 10 cHHUX KapTO4eK?

6) Mosxxet nu Ha cToJie ObITh POBHO 10 KpacHBIX KapTOUueK?

B) Kakoe Hanbospiiee KOJTUIECTBO CUHUX KapTOUEK MOXKET ObITh Ha CTOJE?

OtBer: a) n1a; 0) HeT; B) 26.

Kommenmapuii

B pemienuu nyHKTa @ €CTh TOJIBKO ONMKUCAHUE YMCEIl, HATUCAHHBIX Ha CUHUX
KapTOYKaX. YKa3aHUE€ YMCEeJl, HAITMCAHHBIX Ha KPACHBIX KAPTOYKAX, OTCYTCTBYET.
B pemenun myHkTa 6 AomyiieHa BBIYHUCIUTENbHAS OMIMOKa. Pemnienune myHKTa 6
OTCYTCTBYET.

Ouenka 3xcnepra: 2 6aJuia.
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YKa3zaHus 110 OLEHUBAHUIO PA3BEPHYTHIX 0TBETOB y4acTHUKOB EID
JJISL IKCIIEPTA, NPOBEPHIOLIET0 PA3BEPHYThIC OTBEThI HA 3a/IaHUS

12-18 no MATEMATHUKE

(OoKkymeHnm npedocmasisaemcs IKCnepmy npu nPosedeHuU OYeHUBAHUsL IK3AMEHAYUOHHBIX
pabom emecme ¢ KpumepusamMu oyeHusanus)

DKCHepT, MpOBEPSIONMIUNA 3aJaHusl ¢ pa3BEPHYTHIM OTBETOM, pacIoJiaracT
CJIeIYIOIIMMU MaTepuaiamMu:
1) Tekcramu 3a/JaHuil;
2) BO3MOXKHBIM BapHaHTOM pEIICHUS KaXkI0H 3amaun 12—18;
3) KpuTepHsIMH OIlcHUBaHUS 3adanmii 12—18.
Ilpu nposepke 6vinoineHus 3a0aHUll C PA36EPHYMBIM OMBEMOM IKCNepm
00IdICEH  UMemb  803MOJNCHOCHIb  NOJb308AMbCA  HENPOZPAMMUPYEMbBIM
KanoKyaamopom:.

B kxpurepusax oueHUMBaHHUS BBIIOJIHEHMS 3aJaHUN C Pa3BEPHYTHIM OTBETOM
KM EI'D no MaremMatuke mJisl KaKJI0ro 3aJlaHus NPUBOJIUTCS OJUH BO3MOKHBIN
BapuaHT pemleHud. OnHako mnpeiaraeMbiii paspadotunkamu KM cnoco6
(Meron) pelieHuss He SBJISETCSl 3TajlOHHbIM. OH JMIIb IIOMOTAeT 3KCHEPTY
B PELICHUH COOTBETCTBYIOILETO 3aJaHHUs.

BeinmonHeHue 3aJaHMii  OLICHUBAECTCS B COOTBETCTBUU C KPUTEPUSIMHU
OLICHMBAHUSA OTBETOB Ha 3aJaHus C pasBEPHYTHIM OTBETOM. [IpuHIunom
IIOCTPOCHUSI CHUCTEMBI OLICHUBAHMS SBJIIETCS OLEHKA IPOJBMXEHUN YYaCTHHKA
’K3aMEHa B PEIICHUH 3aJ]a4i B BUJIE JOCTI)KEHUS (DOPMATM30BaHHBIX B KPUTEPUAX
IPOMEKYTOUHBIX pEe3yJIbTaTOB. MaKCHMaJIbHBIA OaJlsl BBICTABISAETCS TOJIBKO
IPY HAIMYUU B TEKCTE pelIeHUs 000CHOBAHHO MOJYYEHHOI'O MPABUILHOTO OTBETA.
Hanuune B TeKcTe  pelleHHs HeJAocTartka B OOOCHOBaHMM  OTBETA
VI BBIYMCIUTENBHOW OMIMOKM HE IMO3BOJSET BBICTABUTH 32 DPEILICHHUE 3aJaHUs
B COOTBETCTBUU C KPUTEPUSIMU MaKCUMallbHbIM Oaii. B ciyuae, korjga perieHue
HE TOJIMAJaeT HU MO/ OJIUH U3 KPUTEPHUEB MOTOKUTEIBHBIX 0aNIOB (HE JOCTUTHYT
HU OJIMH TIPOMEXKYTOUYHBIM MaTeMaTUYeCKH pe3ysbTar), BBHIMOJHEHUE 3aJaHUs
ounenubaetrcsa 0 60ayUIOB.

[Tpu ucrosb30BaHMK 000OIEHHOW CXEMBI OIICHUBAHHS OTBETOB Ha KaXKI0C
u3 3adanuint 12-18 pexomenoyemcsa oopawamv eHumanue Ha cieoyoujue
MOMEHMbL.

e Ilepen mnpoBeneHMEM NPOBEPKU BBINOJHEHUA KaXJIOr0 U3 3aJaHUU
HEOOXOMMO M3Yy4YHTh KpPUTEPUU €ro OLEHHWBAHMS B Marepuaitax
JUTSI OKCIIEpTa, OOpaTUB BHUMAHUE HA Oemaau3auuio u KOHKPemu3auuro

1 BO3MOXHOCTb HCHOJIB30BAaTh HENPOrPaMMHPYEMBIH KAIBKYIATOp IIPH OLEHMBAHMH SK3aMEHAIMOHHBIX paboT
yaactaukoB EI'D 2022 r. momxHa OBITh 3aKpeIIeHa HOPMAaTHBHBIMH IIPAaBOBBIMH aKTaMH OPTaHa MCIIONHUTEIBHOM
BHactu cyObekta Poccuiickolr @enepanuy, OCYIIECTBIAIONIETO TOCYJapCTBEHHOE yImpaBiieHHEe B cdepe
obpazoBaHusl.
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0000WEéHHOIL CcXeMbl OUCHUBAHUA NPUMEHUMETIbHO K KOHKPEHHOMY
3A0aHUIO.

Pemenne yyacTHuKa sK3aMeHa MOXKET UMETh JIOTUKY, OTJIUYHYIO OT JIOTUKH
pelIeHus, JaHHOTO B KpUTEepUAx (adbTepHaTUBHOE penieHue). B atom
Clly4ae 3KCIEpT OIICHUBAET JOMYCTUMOCTh PEUICHUS KOHKPETHOHM 3ajauu
TEM CIOCOOOM, KOTOPBIM BBIOpAN YYaCTHHK dK3aMeHa. Eciu xop perieHus
JIOMYCTUM, TO JIKCHEpm OueHugaem 000CHOBAHHOCHIL IMO20 DPEUleHUs
HA OCHOGAHUU MOU COBOKYRHOCHIU C60UCME (NpU3HAKO08), (opmyn
UlU YMeEePIHCOeHUuil, KOmopvie COOMEEmCmeyiom evlOpanHHomMy Cnocooy
peuienu.

YdYacTHHK  9K3aMCHa MOXET  HCIOJIb30BaTh 0€3  JIoKa3aTeabCTBa
MaTeMarnueckue ¢akThl W (OPMYJIBI, COJAEp)Kaluecs B Y4YeOHHUKaX,
BXOJIIMX B (eAcpalbHBIi IMepedeHb YYCOHUKOB, PEKOMEHIYEMBIX
K UCTIOJIb30BAHUIO TPU  peaM3allid  HMMCIOIIUX  T'OCYAapCTBEHHYIO
aKKpeUTAIMI0  00pa30BaTeNbHBIX MPOrpPaMM  HAYaJIbHOTO  OOIIEro,
OCHOBHOT'O 00IIero, cpeHero odmero oopazoBanus (naiee — OeneparbHbIA
NEpPEUYEHB ).

Ecnu sx3amMeHyeMblii HCTIONB3YET B pelIeHUU 0e3 10Ka3aTeNbCTBa (DOPMYJIbI
U (akThl, KOTOpbIE HE TMPEJCTAaBIECHbl B YYEOHHMKAX, BXOJSALIUX
B DeiepanbHblii  NEpedYeHb, TO TaKOE pelIeHuEe KiIacCuPpuIupyercs
KaK HeJI0CTaTOYHO 0OOCHOBAHHOE.

Ecnu marematmyeckue mnpeoOpa3oBaHUs, MPEJCTABICHHbIE B PEUICHUU,
HE OTPAXKAIOT OCHOBHBIX HEOOXOJUMBIX JIOTUYECKHX IIaroB, TO PEIICHUE
HE MOJKET OI[CHUBATHCS MAKCUMAIbHBIM 0aJlIOM.

Ecnu npu pernieHnyd reoMeTpUYECcKOM 3ajlauyd dK3aMEHYEMbI HCIIOIb3YyeT
PUCYHOK, TO OIIMOKH B COOTHOIIEHUH JIJTUH OTPE3KOB HA PUCYHKE HE BICKYT
3a cO00M CHI)KEHHsS OayIoB 3a pEIIeHHE T€OMETPUYECKOM 3a/layu, eciu
HAa PUCYHKE BEpHO OTOOpa)keHa reomMeTpuueckas KOHQPUTypaius U BEPHO
0003HaueHbI TOYKU, OTTMCAHHBIE B PEIICHUU.

[Ipy mnpoBepke MPaBWIBHOCTH  PEIICHUS HEOOXOAUMO  IPOBEPSTH
KOPPEKTHOCTh MPOMEKYTOUYHBIX IArOB PEIICHUS, B TOM YKCJIE YHUCIIOBBIX
BBIKJIAJIOK (TIpY HEOOXOJIUMOCTH — C MOMOIIBIO KalbKyjsiTopa). Hamuuue
OIMOOK B TPOMEKYTOUHBIX BBIKJIAIKAX, JaKe HE MOBIUSBIINX HA UTOTOBBIN
OTBET, O3HAYaeT HAJIUYME MATEMAaTHYECKH HEKOPPEKTHOro Iepexojia B
pElIeHUH 3aJayd, 4YTO HE TO3BOJISIET OLEHUTHh pelIeHUEe 3aJadyu
MaKCHUMAaJIbHBIM 0asljioM.
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Ecin yyacTHHK 3K3aMeHa pellaeT 3aja4y ¢ IPYTrUMH YHCIOBBIMU JaHHBIMHU,
TO TaKOE€ pPElICHUE 3a/iayn oneHuBaeTcs B () OayUIOB, ake €ClU OH pelaeT
coJiepKaTeIbHO 00JIee CIOKHYIO 3a/1a4y.

IIpr mnpoBepke pemieHUs Kaxaoro u3 3adaunuui 12-18 HeoOXoaumo
BBIWICHUTD B PCIICHUY MPU I/1IEMEHMA.

— JIOTHKY (TIOCJIEI0BATEIIBHOCTh M 3aKOHOMEPHOCTD) PEIICHHUS,

— 000CHOBAaHHOCTH PEILICHUS,

— YHCJIOBOM OTBET.

Koau4yecTBO JIOTMYECKHMX IIIarOB B PEIICHUM M IEPEYCHb YCJIOBHIA

¥ 3aKOHOMEPHOCTEH 3aBUCHUT OT BHIOPAHHOTO CTIOC00a pelieHrs. ITO HEOOX0UMO
YYUTHIBATh TPU TNPUMEHEHUU KPUTEPUEB OICHUBAHUS BBITIOJIHCHUS 3aJaHUs
C Pa3BEPHYTHIM OTBETOM.

B nponecce mpoBepkH HEOOXOAMMO NPULECPIKUBATECS C1E0YIOULUX 0OUUX

npagu.

[Ipu pabGoTe HSKCHEPT BBICTABISET CBOM OIICHKM B MPOTOKOJ MPOBEPKU
Pa3BEPHYTHIX OTBETOB.

BricraBinenue OanioB B MOPOTOKOJ MPOBEPKH PA3BEPHYTHIX OTBETOB
PEKOMEHAYETCs MPOBOJUTH MO paboTaMm: BCe 3aJjaHusl IEPBOM MPOBEPsieMOi
paboThl, BCe 3a/laHusl BTOPOM MPOBEpsieMON pabOThl U T.A. DTO MO3BOJSET
OOHapY>XUTh OMIMOKHU, TOMYIICHHbIE PK3aMEHYEMbIM B HyMEpalluu 3ajiad,
a Takke OOHAPYXKUTh HENMPOHYMEPOBAHHYIO, WM TMPOHYMEPOBAHHYIO
HEBEPHO, WJIM CIIy4ailHO MPOMYLIEHHYIO 3KcIepToM 3aaady. OmmbOodHOe
yKa3aHUE YYaCTHHUKOM 2K3aMEHa HOMEpa 3a/1audd, KOTOPYIO OH BBINOJIHSET,
HE MOXKET CIY>)KHUTh OCHOBAHHEM IS CHW)KCHHS OIICHKHM 3a (pakTUdecKu
BBITTOJTHEHHOE 33/IaHUE.

Pe3ynbTathl orieHUBaHUS TIEPEHOCSITCS B MPOTOKOJ MTPOBEPKU PA3BEPHYTHIX
OTBETOB, MIPHU 3TOM OAJUTBI MO KAXKAOMY 33JaHHUIO TIEPEHOCITCS B KOJOHKY,
Ha3BaHKME KOTOPOW COOTBETCTBYET HOMEpY 3aaanus (puc. 1):

— Oayel 10 3a/1anuio 12 mepenocsTes B KoJoHKY 12 mporokona;

— Oaiel o 3a1anuto 13 nepeHocsaTes B KoJoHKY 13 mporokona;

— Gayel 1o 3aanuto 14 nepenocsTces B KoJoHKY 14 mpoTtokona;

— Oaiel 1o 3aaHui0 15 nepeHocsaTces B KoJOHKY 15 mporokona;

— Gayuel 10 3a/1aHnI0 16 mepeHocsaTes B KoJoHKY 16 mpoTokona;

— Oayuel 1o 3a1aHuI0 17 nepeHocsTes B KoJoHKY 17 nmporokona;

— Oasutel 110 3a/1annio 18 mepeHocsTcs B KOJIOHKY 18 mpoTokora.

banbl BBICTaBIISIIOTCS B MPOTOKOJ MPOBEPKU 2€1€60U YEPHOU DYVUKOU.
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e DBHeceHue u3MEHEHUMN B IIPOTOKOJ IIPOBEPKH KpaWHE HEXKEIATEIBHO.
Hcnonb3oBaHue 3aMa3’0K M 3aTUPOK B IENAX UCHPaABICHUS 3aluced
KATETOPUYECKHU HEAOITYCTUMO!

Pucynok 1. IIpoTtoko. npoBepku pa3BépHyThIX 0TBeTOB 2022 roga. O6pasen

Buumanmue! Ilpu BeiCTaBieHWM OalOB 3a BBIMOJHEHUE 3amanus B [IpoTtokon
IPOBEPKH Pa3BEPHYTHIX OTBETOB CIEAYEeT HMMETh B BHUIY, YTO €CJH OTBeET
OTCYTCTBYeT (HET HHMKAaKMX 3amuceid, CBUACTENbCTBYIOUIMX O TOM, UYTO
9K3aMEHYEMbI MpHCTyNajd K BBINOJHEHUIO 3aJaHusi), TO B MPOTOKOI
npocrasisierca «X», a He «0». Ecnu B paboTe 3amucan TOJbKO HOMEp 3a/1aHus 0e3
IONBITOK €r0 BBIITOJIHEHHUS], TO B IPOTOKOJ BBICTABIIAETCS «0».
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