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Cnenndukanus
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2025 roay 0CHOBHOI'0 roCy1apCTBEHHOT0 IK3aMeHa
no MATEMATHUKE

1. Ha3HauyeHHe KOHTPOJIbHBIX H3MePHUTeJbHbIX MaTepuaios (KUM) OI'D

OcHoBHOIl TocynapctBeHHbIN 3k3ameH (OI'D) npencrapnsier coboii popmy
TOCYJapCTBEHHOM HTOTOBOM aTTECTAlldd, MPOBOJUMON B LENSAX OMPEICICHHUS
COOTBETCTBHSI PE3yJbTAaTOB OCBOCHHS OOYYAIOIIMMHCS OCHOBHBIX 00pa3o-
BaTeNBHBIX  IIPOTPaMM  OCHOBHOTO  o0mero oOpa3oBaHHs  TpeOOBaHUSIM
(henepanabHOro rocyIapcTBEHHOTO 00pa30BaTeNbHOrO crangapTa. s yKka3aHHBIX
menel  HMCIONMB3YIOTCA KOHTPOIBHBIE H3MepHTenbHBIe MaTepransl (KHM),
HpeICTaBIIAIONIE cO00i KOMILTEKCHI 3aIaHIH CTaHAApPTU3UPOBAHHOM (DOPMEL.

OI'D npoBonutest B coorBeTcTBUU ¢ DepepanbHbIM 3aKOHOM 0T 29.12.2012
Ne 273-®@3 «OO6 oOpasoBanun B Poccuiickori ®Denepaummu» u  Ilopsakom
MPOBEACHNUS TOCYJAPCTBEHHOI MTOTOBOM AaTTecTalMM IO 00pa30BaTEIBHBIM
IporpaMMaM OCHOBHOTO OOWIETO O00pa3oBaHUs, YTBEPKAEHHBIM IIPHKA30M
Munnpocsemenusi Poccun u PocobpHamzopa ot 04.04.2023  Ne 232/551
(3apeructpupoBar MurtoctoM Poccnu 12.05.2023 Ne 73292).

2. lokyMeHTbI, onpeneisiionue cogep:xanne KUM OI'D

Conepxanne KUM OI'D  ompenmensercss Ha OCHOBE (pemepanbHOTo
rOCY/IapCTBEHHOT0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(nanee — ®I'OC):

1) mpuka3  MunuctepcrBa mnpocsemieHuss  Poccuiickoit  ®Dexpepanuu
or 31.05.2021 Ne287 «OO6 yTBepxkaeHUH (eAepaibHOTO TOCYJapCTBEHHOIO
00pa30BaTeIbHOTrO CTaHJApTa OCHOBHOTO O0IEro 00pa3oBaHuUs;

2) npuka3 MunucrepcTBa obpa3oBaHus W Hayku Poccuiickoit denepanuun
o1 17.12.2010 Ne 1897 (c usmenenusmu 2014-2022 rr.).

JeranuzupoBaHHble TpeOOBaHMA K pPeE3yJbTaTaM OCBOCHMS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus, IPOBEPSIEMbIE Ha
ocHoBe O®OI'OC 2021r., SABIAIOTCS INPEEMCTBEHHBIMH II0  OTHOLICHUIO
K TpedoBarmsM ®I'OC 2010 .

IIpu pazpaborke KM OI'D yuutbeiBaetrcs cojnepkaHue QenepaibHOR
o0pa3oBarenbHOW TMPOrpaMMbl  OCHOBHOTO 00miero oOpa3oBaHus —(TIpHKa3
MmunucTeperBa npocBemenus Poceniickoit @eneparun ot 18.05.2023 Ne 370 «O06
YTIBepXKICHUH (heepalbHON 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOILETo
00pa3oBaHus» (C U3MEHEHUSMHU)).

3. IToaxoasl Kk 0TOOPY comepxaHus, pa3padorke ctpykrypsl KUM OI'D
JInyHOCTHBIE  pe3yJbTaThl  OCBOGHUS  OCHOBHOM  00pa3oBaTesbHOM
nporpammbl o0y4varomumucs (Ha ocHope @I'OC 2021 r.) oTpakaloT rOTOBHOCTh
0o0yJarmuxcsi  PyKOBOJCTBOBATHCS ~ CHCTEMOM  IO3UTHBHBIX  IIEHHOCTHBIX
OpUEHTALMH W pacIIMpEeHHEe OIbITa JESATEILHOCTH Ha €€ OCHOBE W B Ipoliecce
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peanm3anuyl  OCHOBHBIX  HANPABICHUH  BOCIHUTATENBHON  AEATENHHOCTH.
ConepkaHue W pe3yibTaThl BHITONHEHHS 3amaHuii OI'D cBA3aHBI B TOM dHHCIE
C IOCTIKCHHUEM JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUSI OCHOBHOH 00pa3oBaTeIbHOM
nporpammsbl o ®I'OC 2021 r. B yactu uznueckoro (0CO3HAHHE IMOCIEACTBUN
Y HENIPUSATHE BpEIHBIX MPHUBBIUEK W WHBIX (opM Bpega A (PU3MYECKOTO
U [ICUXWYECKOTO 37I0pOBBS M JIp.), TPYAOBOrO (MHTEpPEC K MPAKTHIECKOMY
u3y4yeHuio npodeccui M TpyAa pazIMYHOIO pojJa, B TOM YHCIE HAa OCHOBE
NPUMEHEHHUs] H3y4aeMoro MpPEeAMETHOTO 3HaHUS U JAp.), OSKOJOTHYECKOTO
(opueHTays HAa TPUMEHEHNE 3HAHWN M3 COLMANBHBIX U €CTECTBEHHBIX HAYK IS
pelreHnss 3amad B 00NacTH OKpYy’KaromieH Cpensl, ITAHHPOBAHUS ITOCTYIKOB
M OICHKM WX BO3MOJXKHBIX ITOCICACTBHH JUIA OKpY)KalomeW cpemsl u Jp.)
BOCIIUTAHUS, a TaKKe MPUHATHA LIEHHOCTH HAyYHOTrO IO3HaHUs (OpHEeHTAaIus
B JEATENBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX TPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHUTHS 4UeJIOBeKa, IIPHPOABI M OOIIEeCTBa,
B3aUMOCBS3SX YEJIOBEKa C TPUPOJHON M COUMANbHON cpemor u jp.). [lompoOHas
uHGOpMAIMA O JIMYHOCTHBIX PE3y/bTaTax OCBOEHHsS OCHOBHOH 00pa3oBaTeNbHOM
nporpammbl o ®I'OC  2010r. ¥ [pPEeeMCTBEHHBIX JETAIM3UPOBAHHBIX
TpeOOoBaHMUAX K JIMIHOCTHBIM pesynsrataM Bo @I'OC 2021 r. mpuBeneHa B paszene
3 konudukaropa.

Crpykrypa KHWM OI'D  oTBedaeT 1end  TOCTPOSHHS  CHUCTEMBI
nudGepeHIMPOBaHHOTO OOyUYeHHS MaTreMaTHKE B COBPEMEHHOW  MIKOJE.
Judpdepenmmanmss  oOydeHHs  HampaBlIeHa Ha  pelIeHHe JBYX  3ajaad:
(dopMHupoBaHUA y BceX OOydarommxcs 0a30BOH MaTeMaTHYECKOW MOATOTOBKH,
COCTaBIISIONICH (YHKIIMOHAIBHY IO OCHOBY o0miero o0Opa3oBaHus,
¥ OJHOBPEMEHHOTO CO3/aHHs YCIOBHH, CIIOCOOCTBYIOMIMX MOJIYYEHHUIO YaCThIO
00YJaroIIXCs MOJATOTOBKH IOBBIICHHOTO YPOBHS, JOCTATOYHOH IJISI aKTHBHOTO
UCIIOJIb30BAHUS MaTeMaTHKK BO BpeMs AaibHeiero o0y4eHusl.

KM paspaGoranbl ¢ yd4€TOM TMIOJIOKEHUS O TOM, 4YTO pPE3yJbTaToOM
OCBOGHHSI OCHOBHOH 00pa3oBaTeNbHON MHpOrpaMMBI  OCHOBHOTO — OOIIETO
00pa30BaHMUs JOJDKHA CTaTh MaTeMaTHYeCKass KOMIIETEHTHOCTD BEIITYCKHHUKOB, T.C.
OHHU JIOJDKHBI OBJIAJIETh CHElU(PUIECKUMH A MaTeMaTUKU 3HAHUSAMHU U BUAAMHU
JIeSITENIbHOCTH, HAayYUTbCs MpeoOpa3oBaHMIO 3HAHUS U €ro NPHUMEHEHHUIO
B y4eOHBIX W BHEYYEOHBIX CHTyanuaxX, CcGHOPMHPOBATH MaTEeMAaTHYECKOEe
MBIIUICHAE, a TaKKe OBJAJETh MAaTEMAaTHYCCKOH TEPMUHOJOTHCH, KIFOUCBBIMH
TOHATHAMH, METOAAMH U IPUEMaMHU.

B sK3ameHalMOHHOM MOZEIN HCIOJIb3YeTCsl cUCTeMa OLEHUBAHMS 3a/laHuil
C Pa3BEPHYTHIM OTBETOM, OCHOBaHHAS Ha CIICTYIOIINX IIPUHIIUIIAX.

1. BO3MOXHBI pa3iIHYHBIE CHOCOOBI M 3alMCH Pa3BEPHYTOTO PEIICHUS.
I'maBHOE TpeboBaHHE — pELIEHUE AOJKHO ObITh MaTeMaTHUECKH T'PaMOTHBIM, U3
HEero IOJbKeH OBITh MOHATEH XOA paccyxiaeHuid. IlomHoTra M 0OOCHOBaHHOCTH
paccyXIeHHH OIEHMBAIOTCS HE3aBUCHMO OT BBIOPAHHOTO MeTofa perreHus. [Ipn
9TOM OLIEHMBAETCS MIPOABHKEHUE BBITYCKHHKA B PEIICHUHU 3aayl, a HE HEJJOUETHI
10 CPAaBHEHHUIO C «ITAJIOHHBIMY» PEILICHUEM.
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B memsx obecreueHmst eqWHCTBAa TpeOOBaHMIT K pabOTaM yYaCTHHUKOB
9K3aMEHa Ha OCHOBE HW3YUYCHHS IPAKTHKH TPOBEPKH KPHTEPUHU OIICHHBAHUS
HEKOTOPBIX 33JlaHKi BTOpoi yacTu B 2024 r. ObUTH YCOBEPIICHCTBOBAHBI.

2. Ilpu perieHnH 3a1a4 MOXKHO HCIIONIb30BaTh 0€3 JOKA3aTeIbCTB U CCHIIIOK
Marematndeckue  (akTel, conepkammecs B yYeOHHMKaxX, JIOMYIIEHHBIX
K HCIOJB30BAaHHUIO MPH pea3alud 00pa30BaTENbHBIX MPOrPaMM, HMEIOLIHX
TOCYJapCTBEHHYIO aKKPEAUTALHNIO OCHOBHOI'O O0IIEro 00pa3oBaHusl.

TexkcThl 3aAaHWil TMpepIaraeéMod MOJENH DK3aMEHAIIMOHHOW paboThI
B [IEJIOM COOTBETCTBYIOT (DOPMYIIMPOBKAM, MPUHSATHIM B yUeOHUKAX, BKIFOUEHHBIX
B (enepanbHelii  mepedeHb  Y4eOHHMKOB, JOMYIIEHHBIX MUHHCTEPCTBOM
npocBemenus Poccuiickoit ®enepanuyi K HCMOJNB30BAaHUIO MPU  peaTu3aluu
UMEIOIINX TOCYJapCTBEHHYIO aKKpeIUTAalWio 00pa3oBaTeNbHBIX MPOTrpaMM
OCHOBHOTO 00IIIEro 00pa3oBaHusI.

4. Ces13b 3K3aMeHaUOHHOI Moaeau OI'D ¢ KUM EI'D

CopnepkaTeslbHOE CSOUHCTBO TPEOOBAHUHA TOCYZapCTBEHHOW HTOTOBOI
aTTeCTallMM 3a Kypc OCHOBHOM M CpexHed KONl oOecrieunBaeTcs OOMUMHU
HOAXOAaMH K pa3paborke 3amanmit. Mexnay 3aganmsmu OI'D um EI'D nmeercs
MPEEeMCTBEHHOCTH 10 (hopMam 3aiaHnil U TeMaTHKE, OCOOCHHO B YaCTH MPAKTHKO-
OPUEHTUPOBAHHBIX 3aJaHUH M TEX BJIEMEHTOB COJEPXKAHUS, IJ€ BIOCIEICTBUU
y BBITYCKHMKOB |1 KIIaccOoB BO3HHMKAlOT MAacCOBBIE TPYJHOCTH (3aJayd Ha
JI0Ka3aTeNIbCTBO B FEOMETPUU, HA UCCIIEAOBAHUE YPAaBHEHUI U HEPABEHCTB).

Cra3p 9K3aMeHanMoHHBIX Moxenedd OI'D m EI'D rtarke obecreumBaercs
€IMHCTBOM M IPEEeMCTBEHHOCThIO KOAMUGHKATOPOB DIJIEMEHTOB COAEPIKAHHS
U TpeOOBaHMI K yPOBHIO HOATOTOBKH BBIITYCKHUKOB II0 MaTEMAaTHKE.

5. XapakTepucTuka cTPpyKTYypbl M coaep:kanusa KUM OI'D

Pabora comepxur 25 3amaHuii M cocToUT M3 ABYyX uvacreil. Yactp 1
conepkuT 19 3aaHuii ¢ KpaTKUM OTBETOM; 4YacTh 2 — 6 3a/laHuil ¢ pa3BEPHYTHIM
OTBETOM.

ITpu mpoBepke 0a30BOH MaTEeMaTHIECKOH KOMIIETCHTHOCTH SK3aMEHyeMbIe
JOJDKHBI TIPOAEMOHCTPUPOBATh BIIAJICHHE OCHOBHBIMH alTOPHTMaMH, 3HAHHE
U IOHMMaHUE KIFOYEBBIX JJIEMEHTOB COAEPXKaHHs (MaTeMaTHYECKUX MOHATHH, UX
CBOICTB, TNpPHEMOB peIICHMS 3a7ad W MpOd.), YMEHHE MOIb30BaThCS
MaTeMaTHIeCKOH 3aIliChlo, NMPUMEHATh 3HAHHMSA K PEIICHHI0O MaTeMaTHIeCKUX
3ajia4, He CBOAALIMXCS K MPSIMOMY NPHMEHEHUIO alrOpUTMa, a TaKXKe MPUMEHSTh
MaTeMaTHIeCKHe 3HAHHA B IPOCTEHIINX PAKTHUECKUX CUTYALUIX.

3amaHus dYacTH 2 HANpaBJICHBl HAa ITIPOBEPKY BIAJCHUS MaTepHaloM Ha
MOBBIIICHHOM M BBICOKOM YpOBHsX. X HasHaueHwme — muddepeHnnpoBars
XOPOIIO yCHEBAIOINX MIKOJIFHUKOB TI0 YPOBHAM MOATOTOBKH, BBISIBUTH Hanbolee
HOATOTOBICHHBIX OOYYaIOMUXCS, COCTABIAIOMNX ITOTCHIMANBHBIII KOHTHHICHT
NpO(UIBHEIX KJIACCOB. JTa YacTh COAEPXKHT 3aJaHUs MOBBHIIICHHOTO M BEICOKOTO
YpOBHEH CIIOKHOCTH U3 Pa3IMYHBIX Pa3e]oB MaTeMaTuku. Bee 3aganus TpebyroT
3aIllMCH PEIIeHUH W OTBeTa. 3aJaHMs PACIOJIOKEHBI [0 HAPaCTAaHUIO TPYAHOCTH:
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OT OTHOCUTCIBHO MPOCTBIX A0 CJIIOKHBIX, IMTPEANOJIaratonimnx CBO60,[[HOC BJIAICHUC
MaTepuajioM U BBICOKUH YPOBCHb MaTeMaTHIECKOM KYJIBbTYPBI.
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Tabnuya 3

Pacnpedenenue 3a0anuii vacmu 1 no nposepsaemvim yMeHUAM
u cnocobam oeticmauil

Tabnuya 1

Pacnpedenenue 3a0anuii no yacmsam 3K3aMeHAYUOHHOU pabomul
Ne Yactp Tumn 3amanui KomanuectBo MakcHuMaJIbHBIN
paboTsI 3aJaHUI TIEPBUYHBIN Oau

Kog o KT

OCHOBHbIE YMEHHUS U CIIOCOOB! IeiicTBHIM

KonuuectBo
3a1aHHI

C KpaTKuM OTBETOM B BHJIE OJTHOMH
1 Yacrts 1 1 dpel, KOTOpasi COOTBETCTBYET 2 2
HOMEpY NPaBHIBHOTO OTBETA

YMeHue onepupoBaTh MOHATHUSAMH: OIpEAETCHHE, aKCHOMa, Teo-
peMa, 10Ka3aTeIbCTBO, PACIIO3HABATh HCTHHHBIE U JIOXKHBIE BBICKA-
3bIBAHUS, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, CTPOUTDH BBICKA-
3BIBAHUS M OTPUILIAHUS BBICKA3bIBAHHI

C KpaTKUM OTBE€TOM B BHUJC 4HCJIa,

‘YMeHue BBIIONHATh AEHCTBUS C YUCIAMHU, IPEACTABIAT YKCIa Ha
KOOP/MHATHOH NPsIMOHM; YMEHHE JETaTh MPUKUIKY W OLEHKY pe-
3yJIbTaTa BEIYMCICHUH

2 | Yacts 1 17 17
MOCE0BATENLHOCTH AP

3 | Yacts 2 C pa3BEPHYTHIM OTBETOM 6 12

Hroro 25 3]

6. Pacnpenenenue 3apanunii KHM OI'D no coaep:kaHuio, NnpoBepsieMbIM
YMeHHUSIM U cnocodaM e TeJTbHOCTH

Yacte 1. B 3T0i1 yacT sK3aMeHAIMOHHON PabOThI COIEpKaTCs 3a/aHusl 10
BCEM KIIOUEBBIM pa3feiaM MaTeMaTHKH, OTpaxEHHBIM B Koxudukatope
anemenToB copepxkanus (KOC). KonmuecTBo 3aianmii Mo KaXIOMY M3 pa3aesioB
KoIU(pHUKATOpa MPHUMEPHO COOTBETCTBYET YACIBHOMY BECy 3TOTO pasjenia B Kypce.
Pacnpenenenue 3aganuii no pazaenam cojep kaHusi IPUBEIEHO B TabauLe 2.

YMeHHe BBINONHATh pacueTsl No (popMynaM, IpeoOpa3oBaHUs Bbl-
pakeHHH, B TOM YHCIIE C UCIIONIb30BaHUEM (HOPMYJI Pa3HOCTH KBaJ-
paToB M KBaZpaTa CyMMBI U Pa3HOCTH

VYMeHue pemate JUHEHBIC W KBaJpaTHBIE YPaBHEHUS, CHCTEMBI
JIMHEWHBIX YpaBHCHUH, JMHEWHBIE HEPAaBEHCTBA M HX CHCTEMBI,
KBaJpaTHbIE U JPOOHO-PALlMOHAIBHBIC HEPABEHCTBA, B TOM YHCIIE
IpH PELICHUH 3a[a4 U3 APYTHX HPEAMETOB U MPAKTHYECKUX 337ay;
YMEHHUE HCTOJb30BaTh KOOPJAMHATHYIO MPAMYIO M KOOPJMHATHYIO
IUIOCKOCTh JUISL M300paKCHUSI PEICHUH YpaBHCHWH, HEPaBEHCTB
U CHCTEM

VMmenue cTpouTh rpaguku GyHKIMHA, ucronb30BaTh Tpaduky Ul
OIIPEIENICHHs CBOMCTB IIPOLECCOB U 3aBUCHMOCTEH, JUIS PEIICHHS
3a/1a4 U3 APYrux y4eOHBIX NPEAMETOB U PEealbHOM KU3HHU; yMEHHE
BBIpAXaTh (POPMyIaMU 3aBUCUMOCTH MEX/LY BETMYMHAMH.

‘YMeHHe UCIoIIb30BaTh CBOWCTBA OCIIEA0BATEILHOCTEH, (GOpMyYJIbI
CYMMBI M OOIIEro 4WieHa NpH PEIICHUM 3ajad, B TOM YHCIIEC 33134
U3 IPYruX y4eOHbBIX NIPEIMETOB U PeabHOM KU3HN

YMenue pemarh 3aladu pas3HbIX THUIIOB; YMEHUE COCTABJIATH BbI-
paxXeHus, YypaBHEHU, HEPABCHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a11a-
YU, UCCIIEA0BATH ITOJIyUYC€HHOC PECIICHUE

YMeHue peniaTh 3a/1auy, B TOM YUCJIE U3 MIOBCEHEBHON XXU3HHU, HA
HAaXOXK/ICHUEC I'€OMETPUYECKUX BEIUYMH C NPHMCHCHHUEM M3y4CH-
HBIX CBOHCTB GHTYD U (HaKTOB

Tabnuya 2
Pacnpeoenenue 3adanuii uacmu 1 no pazoenam cooepiicanusi Kypca Mamemamuxu
Kox mo KOC HasBanue pasnena KommnuectBo

3aJaHu’

1 Yucia ¥ BBIYUCIEHUS 7

2 AnreGpandecKkue BHIPAKEHHS

3 YpaBHEHUs U HEPABEHCTBA 2

4 YucaoBble OCIEI0BaTEILHOCTH 1

5 OyHKIHMN 1

6 KoopanHate! Ha MPsAMO¥ U MIOCKOCTH 1

7 T'eomerpust 5

8 BeposTHOCTb U cTaTUCTUKA 1

OpreHTHPOBOYHAST JTOJSI 33JaHUi YacTh 1, OTHOCSIIUXCS K KaXIOMY H3
pa3nenoB KoaudukaTopa TpeOOBaHHH, IpeCTaBIeHa B Tabmume 3.

© 2025 denepanbHas ciyxba 1o Haa30py B cdhepe 0Opa3oBaHUs U HAYKU

‘YMeHHe pacrio3HaBaTh PaBEHCTBO, CHMMETPHUIO M 0j100ue Guryp,
MapajIeNbHOCTh M HEPIEHANKYIAPHOCTh IPSIMBIX B OKPY’KarOIIEeM
MHpe

YMeHue OpUMEHATh (OPMYJIBl MEpUMETpa M IUIOLMIAJH MHOTO-
YTOJIBHUKOB, JIMHBI OKPY)KHOCTH ¥ IUIOIIagH Kpyra, o0béMa mps-
MOYTOJIBHOIO MapajulesieNIuIe/ia; YMEHUE INPUMEHATh IMPU3HAKU
PaBEHCTBa TPEYTOJIBHUKOB, TEOPEMY O CYMME YTIIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpUTOHOMETpPUYECKHE COOTHOIICHHS IS
BBIUHMCIICHUS JJIMH, PACCTOSIHUH, IUTomaen

YMeHHe W3BICKaTh, MHTEPIPETUPOBATh U NMPEOOPA3OBBIBATH HH-
(hopManuio, NPeACTaBICHHYIO B TaONULAX ¥ HA AuarpamMmax

VMeHHe HaXOOUThb BEPOSTHOCTH CIyYalHBIX COOBITHIl B OIBITAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU

© 2025 denepanbHas ciyx0a 1o Hag30py B cepe 00pa3oBaHus U HAYKH
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Yacte 2. 3amaHusi 4acTH 2 HANpaBJICHb Ha TMPOBEPKY TAKUX KadecTB
MaTeMaTUYeCKOM MOArOTOBKH BBITYCKHHKOB, KakK:
—  yBepeHHOe BJIaZIcHUE (hopMaTbHO-0TIEPATHBHBIM anrebpandecKuM
anmaparoM;
— yYMEHHE PEIINTh KOMIUICKCHYIO 3aja4y, BKJIIOYAIONIYI0 B ceOs 3HAHHS U3
pa3HbBIX TEM Kypca MaTeMaTHKH;
— yMEHHE pCIIUTh IUIAHUMCTPHYCCKYIO 3a/1ady, OPHUMEHSS Pa3IHIHBIC
TEOPETUUECKHUE 3HAHHS Kypca TeOMETPHUH;
—  yMeHHE MaTeMaTH4YeCKH I'PAMOTHO M SICHO 3aIHCcaTh pellieHHe, TPUBOIS MPH
3TOM HEOOXOIMMEIE HMOSICHEHHSI 1 00OCHOBAHMS;
—  BJIaJICHUE OIMPOKUM CIIEKTPOM MPUEMOB H CIIOCOOOB pacCy KACHHM.
Pacnpenenenue 3aaanuit yactu 2 mo pasneniaMm Koau(huKaToOpOB JIEMEHTOB
coJiepyKaHusl M TPEOOBAaHUN K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB MPEACTABICHO
B Tabnumax 4 u 5.

Cremmdukanus KUM OI'D 2025 r. MATEMATMUKA, 9 knacc. 8/15
Koxg mo KT OCHOBHBIE YMEHHUS U CIIOCOOBI ICHCTBHIA KonnuectBo
3alaHAI

YMenue pemiath 3aJadM PasHbIX THIIOB; YMEHHME COCTaBIIATH
8 BEIDAXKCHUS], YPABHEHHs, HEPABEHCTBA U CHCTEMBI I10 YCIIOBUIO 1
3a/Ja4y, UCCIEA0BATE MOJYYEHHOE PELICHUE

YMenue npuMeHsaTs HOpMyJIbl IEPUMETPA U IUIOIAAY MHOTO-
YTOJIBHHUKOB, JJIMHBI OKPYXHOCTU W IUIOI[aAH Kpyra, o0b&éma
TIPSAMOYTOJIBHOTO MapalIeNeNuIIe/ia; yMEeHUE PAIMEHSTh TIpH-
3HaKH PABEHCTBA TPEYTrOJBHUKOB, TEOPEMy O CyMMe YIJIOB
TpeyroibHuKa, TeopeMy IIugaropa, TpuroHoMeTpuuecKue co-
OTHOIICHHUS JUISl BEIYHCIICHHS JUIMH, PACCTOSHMUI, TTomaneit

11

7. Pacnpenenenue 3agannii KUM OI'D no ypoBHSIM CJIOKHOCTH
B Tabmuue 6 npuBeneno pacnpenenenue 3amaHuii KMM mno ypoBHSIM
CJIO’KHOCTH.

Tabnuya 6
Pacnpedenenue 3a0anuii s3x3aMeHayUOHHOU pabomul NO YPOSHIAM CLOHCHOCU
YPOBEHb CIIOKHOCTH 3a/laHUI KomnmnuecTBo MakcumanbHbIN
3alaHui TIePBUYHBII Oast
bazoBbrit 19 19
TToBbIICHHBIH 4 8
Bricokwmii 2 4
HWroro 25 31

Tabnuya 4
Pacnpeoenenue 3a0anuti vacmu 2 no pazoenam co0epucanusi Kypca Mamemamuxu
Kox o K3C HasBanue pasnena Konuuectso
3aIaHAI
3 YpaBHEHUS U HEpaBEHCTBA 2
5 DyHKIIN 1
I'eomeTpust 3
Tabnuya 5

Pacnpedenenue 3a0anuii yacmu 2 no nposepaemvim YMeHUIM
u cnocobam oevicmeuil

Kox mo KT OCHOBHbIE YMEHHUS U CIIOCOOBI 1eHCTBHIH Konnuectso
3aIaHMI

YMeHue onepupoBaTh IMOHATHUSMU: OIPENEICHUE, aKCHOMa,
Teopema, J10Ka3aTeIbCTBO, PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUs, IPUBOAUTE NMPUMEPBI U KOHTPIPUMEPHI, CTPO-
UTh BHICKA3bIBAHUS U OTPULIAHUS BbICKAa3bIBAHUI

YMeHue pemaTh JIMHEHHBIE W KBaJpaTHbIE YpaBHEHHS,
CHCTEMBI JIMHEHHBIX YPaBHEHUH, JTMHEHHbIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHBIE M JPOOHO-pAIlIOHAIbHBIC HEPABEHCTBA,
5 B TOM 4YMCJIE€ IIPH DEIICHMU 3aJa4 M3 APYIMX MPEIAMETOB 1
Y IIPAKTHYECKHX 3a/1ay; YMEHHE HCIIOJIb30BaTh KOOPIHHATHYIO
OpsAMYI0 WM KOOPAWHATHYIO IUIOCKOCTh M HM300paKeHHs
penieHnii ypaBHeHNH, HEPABEHCTB U CUCTEM

Yacte 1 cocrout u3 3amaHuii 6azoBoro ypoBHs cioxHoctu (b). B KM
3aJaHusl 10 YPOBHIO CJIOXKHOCTH pPAacIpelelsioTCs CIEAYIOIUM 00pa3om:
8 3amaHuii ¢ mpeanosaraeMeM IpoueHToM BbimonHeHus 80-90, 7 3anmanuit
C mpexnojiaraéMbiM — mpoueHToM  BeimonHeHuss 70-80 w4 3amaHus
C TIpEAIoIaracMbIM MPOLIEHTOM BbinoHeHus: 60—70.

Yactp 2 cocrout u3 3amanuii nmossimeHHoro (I1) u Beicokoro (B) ypoBHeit
cinoxHocTH. [ImaHupyemMble MPOLeHTH! BHITIOIHEHUS 3aJaHUH YacTei 2 pUBeICHBI
B Tabuuie 7.

Tabruya 7
ITnanupyemvie npoyermuol blNOIHEHUA 3A0aHUL Yacmu 2
Howmep 3ananus 20 21 22 23 24 25
YpOBEHb CIOKHOCTH II 1T B 11 II B
O’kutaeMple IPOLICHTHI BHITIOIHEHUS 30-50 | 15-30 | 3-15 | 30-50 | 15-30 | 3-15

VYmenue crpouts rpaduku QyHKLHH, HCIONB30BaTh rpaduku
I ONpENENeHNUsI CBOMCTB IPOLIECCOB M 3aBHCUMOCTEH, It
6 pelIeHus 3a7ad U3 APYruX yd4eOHBIX IPEMETOB U pPeaubHOI 1
JKU3HU; YMEHHE BBIPAXKATh (POPMYJIAMH 3aBUCHMOCTH MEXIY
BEINYMHAMH

© 2025 denepanbHas ciyxba 1o Haa30py B cdhepe 0Opa3oBaHUs U HAYKU

8. IIpox0/IZKATETLHOCTD IK3aMeHA
Ha BEImONHEHME 5K3aMEHANMOHHOW PaboTHI OTBOAWTCSA 3 Yaca 55 MHUHYT
(235 MunyT).
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9. TonoJiHUTe/IbHbIE MATEPHAJIBI M 000PY/I0BaAHUE

IlepeueHb OMOTHUTENBHBIX MAaTEPUANIOB U O0OPYAOBAHUS, UCIIOJIB30BAHUE
KOTOpBIX paspemieno Ha OI'D, yrBepkn€H mpukazom Munnpocsenienus: Poccun
u PocoOpHan3opa.

VYyacTHHKaM 3K3aMEHa pa3pelaeTcss UCIOJIb30BaTh  JIMHEHKYy, He
COJICPIKAIIYI0 CIpPaBOYHOH uWHpoOpMaIMK, MU BblgaBacMmble BMecte ¢ KHUM
CIpaBOYHBIC MAaTEPHAIEI.

10. CucTeMa oleHUBAHMS BbINOJTHEHHS OTAEJIbHBIX 3aaHUI
M IK3aMeHAIMOHHOIi padoThI B L[eJIOM

Jnst oueHUBaHUs pe3yJIbTATOB BBHITOJHEHUS pabOT yYaCTHUKAMH HK3aMeHa
UCIIOJIb3YETCSl CYMMAapHBIA MepBUYHbIH Oamut. B tabnune 8 mpuBoauTcs cuctema
dhopmupoBaHus obiero 6asmia.

Tabauya 8
Cucmema popmuposarus CymmapHo2o nepeutHozo bauna
MakcumanbHOe KOTHIECTBO OAIITOB MakcumanbHOe KOJHYECTBO OAIIOB
3a OJHO 3aJaHue
YacTs 1 Yacts 2
3a vacth 1 3a yactp 2 3a padory
No 1-19 No 20-25 B rermom
1 2 19 12 31

3amaHus, OTBETHI HAa KOTOpPBIE OLEHHUBAIOTCS 1 OaioMm, CYHTAIOTCS
BBIIIOJHEHHBIMH BEpPHO, €CIM BIMCAaH BEpHBIA OTBET (B 3aJaHHUAX C KPAaTKUM
OTBETOM) WJIM NPAaBHIBHO COOTHECEHBI OOBEKTHI ABYX MHOXECTB W 3aIllMcaHa
COOTBETCTBYIOIIAS IMOCIEIOBAaTENbHOCTh IM(p (B 3amaHUAX HA YCTaHOBJICHHE
COOTBETCTBHS).

3amaHus, OTBETHl Ha KOTOpbIE OLEHUBAIOTCA B 2 0amia, CYUTAIOTCA
BBIITOJTHEHHBIMH BEPHO, €CJIM YK3aMEHYEMBII BBIOpa MPaBUIIbHBIN MTyTh PEeLeHNs,
W3 TMHACHPMEHHOM 3allUCH pEIIeHUs MOHATEH XOJ €ro pacCyXIeHHUH, IMoiydeH
BEepHBI OTBeT. B 3TOM ciydae eMy BBICTABIISETCS MAaKCHUMAaJbHBIA Oal,
COOTBETCTBYIOIIMI AaHHOMY 3anaHuio. Ecnum B pemeHMu gomyuieHa ounoka,
HEe UMeoIasl TMPHUHIUIHAIGHOTO XapakTepa HM He BIHAIOmAsS Ha O0OMIyro
MPaBUIBHOCTh X0/1a PEUICHN, TO YYaCTHUKY 3K3aMeHa BbIcTaBisieTcst 1 Oam.

MakcuMalIbHBI  TIepBUYHBIA 0alll 32 BBINOJIHEHHE SK3aMEHALMOHHOMN
pabotsl — 31.

B coorBerctBun c Ilopsakom mpoBeneHUs TOCYAapCTBEHHOH HTOTOBOM
aTTecTally Mo 00pa30BaTENLHEIM IPOrpaMMaM OCHOBHOT'O O0IIEro oOpa3oBaHUs
(npuka3 Munnpocsemenusi Poccun u Pocobpnanzopa ot 04.04.2023 Ne 232/551,
3apeructpuposad MuniocroM Poccun 12.05.2023 Ne 73292)

«72. IIpoBepka SK3aMEHaIMOHHEIX Pa0OT BKIIIOYACT B ceOs:

1) MPOBEPKY U OIICHMBAHUE MPEIMETHBIMH KOMHUCCHUSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Hclie YCTHBIX) Ha 3amanusi KM B COOTBETCTBHU C KPUTEPUIMHU

© 2025 denepanbHas ciyxba 1o Haa30py B cdhepe 0Opa3oBaHUs U HAYKU
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OLICHUBAHUS MO COOTBETCTBYIOUIEMY Y4eOHOMY NpeaMeTy, pa3paboTka KOTOPBIX
opranusyercst PocoGpuamzopom’ <...>

Ilo pe3ynbraram nepBoit ¥ BTOpOil MPOBEPOK IKCIEPTHI HE3ABUCUMO JIPYT OT
JpyTa BBICTABIISIIOT MEPBUYHBIEC OAJUTBI 32 KaXKIBI Pa3BEPHYTHIM OTBET Ha 3aJaHMUs
KHUM. <...>

B ciyuae CyIIeCTBEHHOIO pacxXoXAEHHs B IEpPBUYHBIX Oajax,
BBICTABJICHHBIX  JBYMSI  OKCIEPTaMH, Ha3HayaeTcs  TPeTbs  IIpOBEpKa.
CylecTBeHHOE pacxXOXIeHHE B TEPBUYHBIX 0ajuiaX ONpENeNieHO B KPUTEPHSIX
OILICHUBAHUS 0 COOTBETCTBYIOUIEMY Y4eOHOMY INpeIaMeTy, pa3paboTka KOTOPBIX
opranusyercs PocoGpHaa3opom.

Tpetuii »KCmepT Ha3HAYaeTCs IO COIJIACOBAHUIO C MpeAceaaTeneM
NPEeIMETHOH KOMHCCHM W3 4YHCIa OJKCIIEPTOB, paHee HE INPOBEPSBIIMX
9K3aMEHAIOHHYI0 paldoTy.

TpeTbeMy 3KcHepTy NMpenoCTaBisieTcss HHPOPMAIM O MEPBUYHBIX Oajax,
BBICTaBJICHHBIX SKCIIEPTaMH, PaHee MPOBEPSABIINMH SK3aMEHAUOHHYIO padoTy».

CyllECTBEHHBIM CUUTAETCS CIEAYIOIIEE PACXOXKICHHE.

1. PacxoxneHne B Oamiax, BBICTAaBICHHBIX JBYMs OKCIIEpTaAMH 3a
BBITIOJIHEHUE JTr000r0 W3 3amanuii 20-25, cocraBiser 2 Oamia. B atom ciydae
TPETHH OSKCHEepT TPOBEpseT OTBETHl Ha 3aJaHMs, KOTOpPhIE BBI3BAIH CTOJb
CYLIECTBEHHOE PACXOXKICHUE.

2. Pacxoxxaenue Mexay CcymMMmMaMud OajUlOB, BBICTAaBIEHHBIX JBYMS
9KCIEepTaMHu 3a BBINMOJMHEHHWE 3amaHuii 20-25, cocrtaBiser 4 wmu Oonee Oana.
B sTOM cimydae Tperuil skcepT npoBepsieT OTBETHI Ha Bee 3ananus 20-25.

3. PacxoxaeHue B pe3yibTaTax OLICHUBAHUS JABYMsI SKCIIEpTaMM OTBETa Ha
onHO W3 3amaHuil 20-25 3akmodaeTcs B TOM, YTO OAMH OJKCIEPT yKasal Ha
OTCYTCTBHE OTBETa K 3aJlaHWI0 B DK3aMEHAMOHHOH padoTe, a APYroil JKcrepT
BBICTABHJI 32 BHINTOJHEHNE 3TOTO 3aJaHHs HeHyIeBoH O0amt. B aToMm cimywae Tpermit
9KCIIEPT MPOBEPSIET TOIBKO OTBETHI HA 3aJaHUsl, KOTOPbIE ObLIM OLIEHEHBI CO CTOJIb
CYLIECTBEHHBIM PACXOXKACHUEM.

4. Curyauuu, B KOTOPHIX OJWH DJKCIEPT yKa3zal Ha OTCYTCTBHE OTBETa
B 9K3aMCHAIIMOHHONW paboTe, a BTOPOH SKCIEpT BHICTAaBHJI HyJIeBOW Oamr 3a
BBIOJTHEHUE JTOTO 3aJaHusl, HE SABISIOTCA CHUTYallsIMA CYILECTBEHHOI'O
PacX0oXIeHHS B OLICHUBAHHU.

Ha ocHoBe 0aiiioB, BHICTaBICHHBIX 33 BBHIIOJHEHUE BCEX 3aaHUN paboThI,
MOJICYUTHIBACTCSI CyMMAapPHBIN MEPBUYHBIN 0N, KOTOPBIH MEPEBOUTCS B OTMETKY
10 NATHOATITFHOM LIKae.

11. N3menenust B KUM 2025 roaa no cpaBHenuio ¢ 2024 rogom
W3menenus ctpykrypsl u conepxkanust KM oTcyTcTBYIOT.

" Yacte 14 craten 59 denepanbHoro 3akoma ot 29.12.2012 Ne273-®3 «O6 obpasosamun B Poccuiickoit
Denepanum.
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Ipunoocenue

Ne

OcHoBHBIE TPOBepsieMble TPeOOBAHMS
K NMpeJAMETHBIM pe3yJibTATaM OCBOECHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPorpamMmblI

Koas! mpo-

BepsieMbIX

3JIEMEHTOB
coep KaHus

Koapl
TpeOOBaHMIA

YpoBeHb
CJI0KHOCTH

MakcuMaJdbHBII
0aJ171 32 BBINOJI-
HEeHUe 3aJaHud

Yacre 1

YMeHue pemaTth 3ajaun pa3HbIX TUIOB; YMEHHE COCTABIIAThH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBbI IO YCIOBHIO 33/a4H, UCCIEN0BATh
NOJY4YeHHOE pEeLIeHHe; YMEHHE pelaTh 3aJadd, B TOM 4YHCIE U3
MOBCE/IHEBHOM KU3HHU, HA HAX0XKJIEHUE F€OMETPUUECKUX BEJIMYMH C MPH-
MEHEHHEM U3yUEHHBIX CBOMCTB (QUryp U (aKTOB; YMEHHE paclo3HaBaTh
PaBEHCTBO, CHUMMETPHUIO W TOA00HMe (uryp, mapajuieIbHOCTh W Iep-
HNEeHIUKYJISPHOCTD MPSIMBIX B OKPY’KaloOIIeM MHUpe

1-8

8-10

YMeHue pemiats 3a/la4il pa3HbIX THIOB; YMEHHUE COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA W CHCTEMBI 110 YCJOBHIO 3aJ[a4M, HCCIIEIO0BAThH
MOJYYCHHOE pEUICHHUE; YMEHHE pellaTh 3aJayd, B TOM YHCJIEC U3 IIO-
BCEJHCBHOW KM3HH, Ha HAXOXKICHHE I'EOMETPUUYCCKUX BEIMYMH C TIPUMeE-
HCHHEM H3Y4YCHHBIX CBOHCTB (UTyp W (DaKTOB; yMEHHE pacIO3HaBaTh
PaBEHCTBO, CHMMETPHIO M TMMOA00MEe QUryp, MapauiebHOCTh W TIep-
NCHIUKYJIIPHOCTD MPSIMBIX B OKPYIKAIOIIEM MHpE

1-8

YMeHue pemaTh 337a4d pa3HbIX TUIOB; YMEHHE COCTABJIATH BBIPAXKECHMUS,
YpaBHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCJOBMIO 3aJauyM, MCCIEN0BaTh
NOJY4YeHHOE pELIeHHEe; YMEHHME pellaTh 3aJayd, B TOM 4YHCJIE U3 IO-
BCEHEBHOW XM3HU, Ha HAXOXXICHHE T€OMETPUYECKUX BEIMYMH C MpHU-
MEHEHHEM H3YUYCHHBIX CBOWCTB (GUIyp U (aKTOB; YMEHHE pPACIO3HAaBATh

1-8
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OcHoBHBbIE IPOBepsieMble TPeOOBAHUSA
K NpeIMeTHBIM pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOI
NPOrpamMMbl

Koas! nmpo-
BepsieMbIX

3J1eMEeHTOB
co/lepKaHusA

Koanl
TpeOOBaHMI

YpoBeHb
CJI0KHOCTH

MakcuMaJbLHBI
0aJ171 32 BBIIOJI-
HEeHUe 3aJaHus

PaBEHCTBO, CUMMETPHUIO U 1oA00He (uUryp, napajiesbHOCTh U IEpIEH-
JUKYJISIPHOCTD MIPSIMBIX B OKPY>KaIOIEM MUPE

YMeHue pemars 3aJa4d pa3HbIX THUIIOB; YMEHUE COCTaBIIATH BBIPAYKCHUS,
YPaBHEHHs, HEPABEHCTBA U CHCTEMBI II0 YCJIOBHMIO 3aJa4M, MCCIEA0BATh
[IOJIy4EHHOE pELICHUE; YMEHHME pelaTh 3aJadd, B TOM 4YHCIIE U3 II0-
BCEIHCBHOW JXU3HU, HAa HAXOXKICHHE I€OMETPUYECKMX BEIUYHMH C IIPH-
MEHEHHEM H3YUYCHHBIX CBOWCTB (Uryp M (aKTOB; yMEHHE pPACIO3HABATh
PaBEHCTBO, CUMMETPUIO M T0J00HMe (GUryp, napamielbHOCTh U IEpIEH-
JUKYJSIPHOCTB NPAMBIX B OKPY’KAIOIIEM MUPE

1-8

YMeHue u3BJIeKaTh, HHTEPIPETHPOBATH M IpeoOpa3oBbIBaTh HHGMOP-
MallMio, IPEJCTaBICHHYIO B Ta0IMIaX U HA AUarpaMmax

14

YMeHHe BBITIONHATH ACUCTBUS C YMCIAMU, MPEACTABIATh YUCIa Ha KOOP-
JUHATHOM MpSAMOW; yMEHUE JellaTb NPUKHUIKY U OIEHKY pe3yJibTara
BEIYMCIICHUN

YMeHue BBINOJIHATh AEUCTBUS C YHUCIIAMH, MPEACTABIIATh YHUCIIA HA KOOp-
JWHATHOM MpPsIMOM; yYMEHHE JellaTh NPUKHAKY W OIEHKY pe3yJbTaTa
BBIYHUCJIICHUN

1,6

YMeHue BBINOJMHATH Pacd€Tbl MO (GopMynaM, NpeoOpa3oBaHUs BbI-
paXeHUii, B TOM YHCIIE C MCIOIB30BaHUEM (POPMYJ Pa3HOCTH KBAJIPaTOB
U KBaJIpaTa CyMMBbI U pa3HOCTH

1,2

YMeHue pelarbh JMHEHHBIE W KBaJpaTHBIE YpPaBHCHUSA, CHCTEMBI
JIMHEHHBIX YPaBHECHMM, JINHECHHBIC HEPABEHCTBA M UX CHUCTEMBI, KBaJ-
paTHele M JApOOHO-pallMOHANbHBIE HEPABEHCTBA, B TOM 4MCJIE IpU
peleHuyn 3a1a4d U3 APYyrux IMPEeAMETOB M NPAKTHUYECKUX 3a7ad; YMEHUE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSMYIO U KOOPAMHATHYIO TUIOCKOCTb IS
n300paKeHHsI PeIICHUI ypaBHEHUI, HEPABEHCTB U CUCTEM

© 2025 denepanbHas ciayx0a 1Mo HaaA30py B chepe 00pa3oBaHus U HAYKU
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OcHoBHBbIE IPOBepsieMble TPeOOBAHUSA
K NpeIMeTHBIM pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOI
NPOrpamMMbl

Koas! nmpo-

BepsieMbIX

3J1eMEeHTOB

co/lepKaHusA

Koapl
TpeOOBaHMI

YpoBeHb
CJI0KHOCTH

MakcuMaJbLHBI
0aJ171 32 BBIIOJI-
HEeHUe 3aJaHus

10

YMeHue HaxOAUTh BEPOSATHOCTH CIyYalHBIX COOBITHM B OMBITAX C PaBHO-
BO3MOHBIMH 3JIEMEHTapHBIMU COOBITHSIMU

15

11

Ymenue ctpouth rpaduku QpyHKIUH, UCIIOIB30BaTh rpaduKu Ui onpe-
JIeTICHNS] CBOMCTB IIPOIIECCOB W 3aBUCHMOCTEH, JJISI peIleHHs 3agad U3
JpyTUX Y4YeOHBIX IMPEIMETOB M pPEaTbHOM KHU3HHM; YMEHHE BBIpaKaTh
dopMynamMu 3aBUCHMOCTH MEKAY BETHIHMHAMH

12

YMeHue BBINOTHATH pacué€Thl Mo (opmyrnaMm HpeoOpa3oBaHUsI BbIpaXKe-
HUIf, B TOM 4HCIE C HCIOJb30BaHHEM (OpPMYJT Pa3sHOCTH KBaJIpaTOB
Y KBa/IpaTa CyMMBbI U Pa3HOCTHU

13

YMeHue peuiath JUHEHHBbIE U KBaJAPATHBIE YPAaBHEHUS, CUCTEMBI JIMHEH-
HBIX ypaBHEHUM, JMHEIHbIE HEPABEHCTBA M MX CHUCTEMbI, KBaJpPaTHbIC
U 1poOHO-paloHaIbHbIE HEPABEHCTBA, B TOM YHCIIE MIPH PELIEHUH 3314
U3 JIpyrux IpeIMETOB M MPAKTUYECKUX 3a7ad; YMEHHE MCIIONIb30BaTh
KOOPAMHATHYIO MPSAMYIO U KOOPJAWHATHYIO TUIOCKOCTh JJISi M300paKeHUsI
peleHu ypaBHEHUH, HEPABEHCTB U CUCTEM

3,6

14

YMeHHne HCrob30BaTh CBOMCTBA MOCIIEAOBATENLHOCTEH, POPMYIIBI CyM-
MBI M OOLIETO YJIeHa IpU PEeIIeHUH 3aJad, B TOM 4MCie 3aad U3 Ipyrux
y4€OHBIX MPEIMETOB U PEATILHOM KU3ZHU

15

YMeHue npuMeHaTs GopMyJIIbl TIEpUMETpa U IUIOMIAIH MHOTOYTOJIbHIKOB,
JUTUHBI OKPY>KHOCTH M TUIOIIAIM Kpyra, 00bEMa IpsIMOYTOJIbHOTO Mapaiie-
JeNUINe1a; yMEHUE MPUMEHATh NPU3HAKK PABEHCTBA TPEYTOJIbHUKOB, TEO-
peMy O CymMMe YTIJIOB TpeyrojibHHuKa, Teopemy lludaropa, TpuroHomerpu-
YEeCKHE COOTHOIIECHUS JIUIsl BBIYUCIICHUS IJINH, PACCTOSHUM, IUIOIAaeH

11

16

YMeHnue npuMeHsATh GOpMyJIbl IEPUMETPA U TUIOIIA I MHOTOYTOJIbHUKOB,
JUITMHBI OKPY>KHOCTH U TUIOIIAAX Kpyra, 00b&éMa MpsiMOyroJbHOTO Mapall-
JIETICNINIIE1a; YMEHUE NPUMEHATHh MPU3HAKU PABEHCTBA TPEYTrOJbHUKOB,

11
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OcHoBHBbIE IPOBepsieMble TPeOOBAHUSA
K NpeIMeTHBIM pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOI
NPOrpamMMbl

Koas! nmpo-
BepsieMbIX

3J1eMEeHTOB
co/lepKaHusA

Koanl
TpeOOBaHMI

YpoBeHb
CJI0KHOCTH

MakcuMaJbLHBI
0aJ171 32 BBIIOJI-
HEeHUe 3aJaHus

TEOpEeMy O CyYMME YIJIOB TpeyroibHuka, Teopemy Iludaropa, tpuro-
HOMETPHUYECKHE COOTHOIIEHUS [JIsi BBIYMCIEHUS [JIMH, PACCTOSHUM,
II0IaIe

17

YMeHue npuMeHsTh HOopMyJIIbl IEPUMETPA U IO MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra, o0bEMa MpsSMOyTroJbHOTO Mmapar-
JeNenune a; yMEHUE MPUMEHSTh MPU3HAKKH PABEHCTBA TPEYTOJIBHUKOB,
TEOpeMy O CyMME€ YIJIOB TpeyrojibHuka, Teopemy Ilucdaropa, Tpu-
TOHOMETPUYECKUE COOTHOILIEHHUS ISl BBIYMCICHHS IUIMH, PACCTOSHUH,
IIomageu

11

18

YMenue npuMeHsATs (OpMYIIbI IEPUMETPA U TUIOMIA I MHOTOYTOJIbHUKOB,
JUIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, o0bEMa MpsMOYIroJbHOTO mapa-
JeNenuneaa; yMeHUe MPUMEHSATh MPHU3HAKKA PAaBEHCTBA TPEYTOJbHUKOB,
TEOpEMy O CyYMME€ YIJIOB TpeyroyibHuKa, Tteopemy Iludaropa, tpu-
TOHOMETPUYECKUE COOTHOIIEHHUS [JIsl BBIYMCICHHS IUIMH, PACCTOSHUH,
TUIOIIA IS

11

19

YMmenue pacno3HaBaTb HCTUHHBIC U JIOKHBIC BBICKA3bIBAHUA

Yactb 2

20

YMeHue peuiars JUHEWHbIE U KBaJAPATHbIE YPABHEHUS, CUCTEMBI JIMHEU-
HbIX yPAaBHEHUM, JIMHEHHbIE HEPABEHCTBA M MX CHCTEMBI, KBaJpPaTHBIC
U ApOoOHO-palMOHAIbHBIC HEPABEHCTBA, B TOM YHCJIC TIPH PEIICHUH 3a]1a4
U3 JPYyTUX NPEAMETOB M MPaKTUYECKHX 3aJayd; YMEHHE HCIOJIb30BaTh
KOOPAMHATHYIO MPSAMYIO U KOOPJAWHATHYIO TUIOCKOCTh JJIsi MU300paKeHUsI
pELICHUI YpaBHEHH, HEPABEHCTB U CUCTEM

2,3

21

YMeHue pelaTth 3aa4i pa3HbIX THUIIOB; YMCHUC COCTABJIATH BbIPAKCHUA,
YpaBHCHU, HCPABCHCTBA U CUCTCMbBI 1O YCJIIOBUIO 3aadd, HUCCICAOBATH
MOJIYYCHHOC PCHICHUC

© 2025 denepanbHas ciayx0a 1Mo HaaA30py B chepe 00pa3oBaHus U HAYKU

14/15




Cnemudukarus KUM OI'D 2025 r.

MATEMATHKA, 9 xnacc. 15/15

OcHoBHBbIE IPOBepsieMble TPeOOBAHUSA
K NpeIMeTHBIM pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOI
NPOrpamMMbl

Koas! nmpo-

BepsieMbIX

3J1eMEeHTOB

co/lepKaHusA

Koanl
TpeOOBaHMI

YpoBeHb
CJI0KHOCTH

MakcuMaJbLHBI
0aJ171 32 BBIIOJI-
HEeHUe 3aJaHus

22

Ymenue ctpouth rpaduku QyHKIUHM, HUCHOIb30BaTh rpaduku Ui onpe-
JIEJIEHNs] CBOWCTB IIPOLIECCOB U 3aBUCUMOCTEH, Ul pEUICHMs 3ajad W3
JpyTUX Y4YeOHBIX IMPEIMETOB M pPEalbHOM KHU3HHM; YMEHHE BBIpaXkaTh
dbopMynaMu 3aBUCIMOCTH MEXy BETMUYMHAMU

23

YMeHne npuMeHsITh GOpMYJIbl IEPUMETPA U TUIOMIAAN MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra, o0bEMa MpsSMOyTroJbHOTO mapar-
JIEJICNUIIEe1a; YMEHUE MPUMEHATh MPU3HAKK PABEHCTBA TPEYTOJbHUKOB,
TEOpeMy O CyMME YIJIOB TpeyroibHuKa, Teopemy Ilucdaropa, tpu-
TOHOMETPUYECKUE COOTHOILICHMS U1 BBIYMCICHHS UJIMH, PACCTOSHUM,
IIoIaIe

11

24

YMeHHe OmnepupoBaTh MOHATUSAMU: OIPEIAEICHUE, aKCUOMa, TEOpEeMa,
JI0Ka3aTelIbCTBO, PACIIO3HABATh HMCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUA,
IIPUBOAUTH IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OT-
pHULaHUs BBICKa3bIBAaHUM

2,11

25

YMeHne mpuMeHsITh GOPMYJIbI IIEpUMETPa U TUIOMIAAN MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra, o0bEMa MpsSMOYyTOJIbHOTO Mapall-
JIeJIeNIUIE1a; YMEHUE MPUMEHATh MPU3HAKK PABEHCTBA TPEYTOJbHHUKOB,
TEOpeMy O CyMME YIJIOB TpeyroiibHuka, teopemy Ilucdaropa, tpu-
TOHOMETPUYECKUE COOTHOILICHMS MJI1 BBIYMCICHHS IJIMH, PACCTOSHUM,
mIomagaeu

11

Bcero 3aganuii — 25; U3 HUX
110 TUITY 3aJaHUi: 3aJJaHUI C KpaTKUM OTBEeTOM — 19; 3a/1aHuii ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHIo cnoxkHoctu: b —19; [1-4; B — 2.

MaxkcumanbHbIi epBUUHBIN Oast 3a paboty — 31.

OO11ee Bpemst BHIOIHEHUS paboThl — 3 yaca 55 MuHyT (235 MUHYT).

© 2025 denepanbHas ciayx0a 1Mo HaaA30py B chepe 00pa3oBaHus U HAYKU




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


