BIIP. Marematuka. 10 xnacc

Bcepoccuiickue npoBepoyHbie paboThI
2027 ron

Onucanue
KOHTPOJIbHBIX U3MEPUTEIBHBIX MATEPHUAJIOB
Ju1st ipoBeieHus B 2027 rogy npoBepoOYHOUN pabOThI
nmo MATEMATHUKE

10 xmnacc

© 2027 denepanbHas ciayx0a Mo HaaA30py B chepe 00pa3oBaHUS U HAYKH



BIIP. Marematuka. 10 xnacc 2

Onucanue KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTEPHAJIOB
NJis1 mpoBeaeHus B 2027 roay npoBepo4Hoi padoTbl
no MATEMATHUKE

10 kaacce

1. HazHa4yeHune BCEPOCCUHIICKOM MPOBEPOYHOIT padoThI

Bceepoccuiickue mnpoBepounsie padotel  (BIIP) mnpoBoasitcs B mensax
OCYLIECTBJICHUS MOHHUTOPUHIA YPOBHS M KauecTBa IMOJATOTOBKM OOYyYarOIIMUXCS
B COOTBETCTBUU C TPEOOBaHUAMH (PeIepAIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAApPTOB U (heepalIbHbIX OCHOBHBIX 00111€00pa30BaTENbHBIX IPOIPAMM.

Ha3znauenne BIIP no yuebHomy mnpenmery «MaTemaTuka» — OLICHUTb
KayecTBO o0meo0pa3oBaTeNbHONM MNOArOTOBKM  oOyuaromuxcs 10 kimaccoB
B COOTBETCTBUM ¢  TpeOoBaHUSIMH  (PelepajIbHOTO  TOCYJIapCTBEHHOTO
00pa3oBaTeIBLHOIO CTaHjapTa cpeaHero odmiero oo6pazoBanus (PI'OC COO)
u (enepaibHON 00pa30BaTEIbHONM MPOrpaMMbl CpeAHEro oOIero odpa3oBaHUs
(DOIT COO).

OO0pazoBarenibHbIe OpraHU3aLUK [IPU PeaTU3alMi UIMEIOIINX TOCY1apCTBEHHYIO
aKKpeIMTAlMI0 00pa30BaTENbHBIX TMPOTPAMM CPEIHETr0 O00IIero oOpa3oBaHUS,
BKIO4aroT nposegeHue BIIP B pacniucanne yueOHbIx 3anatuii. OOpa3oBaTebHbIC
OpraHu3alMK MOTYT MCIOJb30BATh POBEPOUHBIE PAOOTHI JIJIsl TEKYLIETO KOHTPOJIS
YCIEBAEMOCTH M MPOMEXKYTOUYHOM aTTECTAaluu OOyYaroluxcs, MPOBOAUMBIX
B paMKax peanu3anuu o0pa3oBaTeNbHON MPOTrPaMMBbI.

Pesynbratet  BIIP  MoryTr ObITh HCHOJB30BaHBI  00pa30BaTEIbHBIMU
OpraHu3alMsIMU JJI1 COBEPILIEHCTBOBAHUS METOJIMKH MpPENnojaBaHusi yueOHBIX
OpEeIMETOB, a MYHHULIMNAIbHBIMA OpPraHaMHM YINpaBleHUus 0o0pa3oBaHUEM
U PErHOHAIBHBIMU OpPraHaMHu MCIIOJHUTEIBHOM BIIACTH, OCYLIECTBISIOIIMMU
roCyJIapCTBEHHOE ympaBlieHHe B cdepe oOpa3oBaHus, AJId aHaIu3a TEKYIIETO
COCTOSIHMSI ~ MYHHUUMIIAJIBHBIX W PETHOHAIBHBIX  CHCTEM  0Opa3oBaHUs
U (OpMUPOBAHHUS IPOIPAMM UX PA3BUTHUS.

He mnpemycMoTpeHO UCHOIB30BaHUE PE3YJIBTATOB IPOBEPOUHBIX padoT
JUIS OLEHKU JESTeNIbHOCTH IE€Jarormyeckux pabOTHUKOB, 00pa3oBaTeNIbHbIX
OpraHM3aluii, = MYHMIMIIAJIbHBIX  OPraHoB  yIpaBieHUs  0Opa3oBaHHEM
U PErMOHAJbHBIX OpPraHOB HCIOJIHUTEIBHOM  BJIACTH, OCYIIECTBIISIOMIMX
rocyJapCTBEHHOE ympaBieHHe B chepe 00pa3oBaHuUs.

2. lokyMeHTBI, onIpeAe/Isiiouue coAepKaHue NPOBEPOYHON padoThl

Conepxanue ¥ CTPYKTypa IPOBEPOYHOM  pabOThl  ONpENesIOTCS
Ha OCHOBE (PeaepalbHOrO TOCYJApPCTBEHHOTO OOpa3oBaTEIbLHOIO CTaHAapTa
cpeaHero oOmero o0pa3oBaHMs, YTBEPXKJACHHOTO IIPUKa3oM MMHHUCTEPCTBA
obpazoBanuss u Hayku Poccmiickoii ®Deneparuu ot 17.05.2012 Ne 413 wu
dbenepanbHOli 00pa3oBaTEILHONM IPOTPaMMBI CpPEIHEro OO0IIero oOpa3oBaHMS,
YTBEPKACHHOU NpukazoM MuHuctepcrBa npocsenienus Poccuiickon ®enepannu
ot 18.05.2023 Ne 371.
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3. Iloaxoasl K 0TOOPY coaepKaAHUS MPOBEPOUYHON PAdOTHI

Bcepoccuiickue  npoBepouyHble  paOOThl  OCHOBAHBI Ha  CHUCTEMHO-
JESITETbHOCTHOM, YPOBHEBOM U KOMIUIEKCHOM I10/IX0J1aX K OLIEHKE 00pa30BaTeIbHbIX
noctwkenun. B pamkax BIIP Hapsay ¢ nmpeaIMETHBIMU pe3yiabTaTaMy OCBOCHHUS
OCHOBHOM 00pa3oBaTEIbHOM MpOTrpaMMbl CpeHEro oOmero oOpa3oBaHUs
OLICHUBAETCS TAKKE JOCTH)KEHHE METANpeJIMETHBIX PE3yIbTaTOB, BKIIIOUAIOIIMX
OCBOCHHBIC OOYYAIOIIUMHUCA MEXIPEIMETHbIE TOHATHS UM YHHBEPCAJIbHbBIC
y4eOHbIe 1elCcTBUS (MI03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIE).

TexcTbl 3amaHuii  MPOBEPOUYHBIX pabOT B  1EIOM  COOTBETCTBYIOT
dbopMyIMpoBKaM, TPHUHATBIM B Y4YeOHHMKAx, BKIIOUYCHHBIX B ¢eaepabHbIi
nepedeHb y4eOHUKOB, OMYIIEHHBIX MUHUCTEPCTBOM TpocBelienus: Poccuiickoi
@egepalii K HCMHOJb30BAHUIO IPU pPEAIM3ALUM HMEIOIIUX TOCYJIapCTBEHHYIO
aKKpeAUTAILNI0 00pa30BaTENbHBIX TPOrPAMM CPEIHEro o0Iero 00pa3oBaHus.

4. CTpyKTYypa IpOoBepoO4YHOii padoThl

[IpoBepounass paboTa COCTOMT M3 JBYX YacTel W BKIIOYAeT B ceOs
17 3ananuii. B yactu 1 conpepxxarca 3aganus 1-9; B vactu 2 — 3aganus 10—17.

B 3amanusax 1-6, 10-12, 14-16 caenyer 3anucath Toiabko oTBeT. IlosHoe
pelieHre He SIBIsSeTCS 00BEKTOM MPOBEPKH.

B 3aganusx 7-9, 13 u 17 00BbeKTOM MPOBEPKU SBISETCS MOJTHOE PEIICHUE,
TO €CTh MOCJIEA0BATEIBLHOCTD JEUCTBUI U pacCyKICHUN 00yUaroIerocs.

5. KoaudukaTop mnpoBepsieMbiX TpeOOBAaHHH K pe3yJbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl CpelHero o0mero o0pa3oBaHMs
U 3JIEMEHTOB COePKAHUS

KomudukaTtop mnpoBepsieMbix TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTEIbHOM MpPOTrpaMMbl CpeaHEro oOuero oOpa3oBaHUs
U JJEMEHTOB COJEpXaHUs MO0 MaTemaruke i oOywatonmxcs 10 kimaccoB
chopmuposan Ha ocHoBe DT'OC COO u ®OIT COO.

B Tabmume 1 mpuBegeH mepeueHb  MPOBEPSIEMBIX  TPeOOBaHHIA
K METamnpeIMETHbIM pe3yJlbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTebHOU
IPOrpaMMbl CPEAHET0 O0LIEro 00pa30BaHMSL.

Tabmuna 1
Kon IIpoBepsiemble TPeGOBAHUS K MeTANPeIMETHBIM pe3yabTaTamM
NpoBepsieMoOro OCBOEHHS1 OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl
TpeOoBaHUs cpensero odmero odopasosanus (MII COO)
1 Ilo3naBaTe/IbHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe neiicTBHus (1ajee — YY /)

1.1 bazoevie nozuueckue deiicmeus

1.1.1 YcraHaBiIMBaTh CYILIECTBEHHBIM IIPU3HAK WIM OCHOBAaHMS Il CpPaBHEHHS,
KJIacCU(PUKAIMKU U 0000IICHUS

1.1.2 BbIABISITS 3aKOHOMEPHOCTH M IPOTUBOPEUHUS. B PACCMATPUBAEMBIX SIBICHUAX

1.1.3 CamocrosiTenbHO (HOPMYIMPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccMart-
pHUBaTh €€ BCECTOPOHHE; OIIPEENISATh LENN AESITEIbHOCTH; 3a1aBaTh IapaMeTphl
Y KPUTEPUU UX JOCTHKECHHUS
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1.1.4

BHocuth KOPPCKTHUBBI B ACATCIBHOCTh, OICHUBATL COOTBCTCTBUC PC3YJILTATOB
CJIAM, OCHUBATh PUCKHU HOCJ'IG,I[CTBH?I JCATCIIbHOCTH

1.1.5

PaszBuBath KpCAaTHBHOC MBIINUJICHUC NPU PCIICHNUHU JKU3HCHHBIX HpO6JICM

1.2

ba3zoevie uccneooeamenvckue oeiicmeusn

1.2.1

Braners HaBbIKaMu yueOHO-UCCIIEOBATENHCKON M MPOEKTHON JESATEIHHOCTH,
HABBIKAMU pa3perieHust mpooieM

1.2.2

Bnagers BuzaMu JAESATENBHOCTH IO TOJYYEHHMIO HOBOTO 3HAHUS, €ro
UHTEpHpeTalny, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX
CUTYaIlMsX, B TOM YHCJIE IPU CO3/IaHIH YUEOHBIX U COIMAIBHBIX IPOCKTOB

1.23

@opMHUpOBaTh MBILUIEHUE HAYYHOI'O THUIIA; BIAJAETh HAYYHOU TEPMHUHOJIOTUEH,
KIIIOYEBBIMM NTOHATHSIMU M METOIaMU

1.2.4

BbIABIAT NPUYUHHO-CICACTBEHHBIE CBS3M M aKTyaJlu3HpOBaTb 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS, HAXOAUTh apryMEHTBI Ul JOKAa3aTeIbCTBA
CBOUX YTBEPXKICHUH, 334aBaTh IapaMETPbl U KPUTECPUU PELICHUs

1.2.5

AHanu3upoBaTh TMOJIyYEHHbIE B XOJ€ pEUIeHHs] 3aJaud  pe3yJbTaThbl,
KPUTUYECKH OIEHUBATh HUX JOCTOBEPHOCTb, MPOrHO3UPOBATH H3MEHEHUE
B HOBBIX YCJIOBHSIX

1.2.6

YMeThb NEepeHOCUTh 3HAaHUS B IO3HABATEIBHYIO W IMPAKTUYECKYIO 00JacTh
KHU3HENEATCIPHOCTH, WHTETPUPOBATh 3HAHUS W3 pa3HBIX IPEIMETHBIX
o0iacteid, OCYIIECTBIATH IIEJICHANPABICHHBIM TMOUCK TIEPEHOCa CPEACTB
1 Cc1tocO00B JCHCTBUA B MPOGECCHOHATBHYIO CPEy

1.2.7

CrocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHUS
MPAaKTUYCCKUX 3a]1a4, MPUMEHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHUS; CTaBHUTh
u GOpMyIUPOBATh COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOM AESITEIIBHOCTH
Y J)KU3HEHHBIX CUTYaIUsX;

CTaBUTH HpO6J’IeMI)I U 3aJadud, OOIMYyCKAromHue aJIbTCPHATHBHBLIC PCIICHUA,
BBIJIBUTaTh HOBBIC WJICH, IpejiaraTb OPUTHHAIBHBIC TOIXOAbI U PEUICHHUS;
pa3pabareiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ YYSTOM aHAJIM3a HMECHOIIUXCS
MaTepUAILHBIX U HEMAaTEePHAIbHBIX PECYPCOB

1.3

Padoma c ungpopmayueii

1.3.1

Brnaners HaBbIKaMU MOJTydeHUs] MH(QOPMAIMKM U3 UCTOYHUKOB PAa3HBIX THUIIOB;
CaMOCTOSITEJIbHO OCYLIECTBIIATh MOUCK, aHalW3, CUCTEMAaTU3allMI0 U HUHTEp-
IpeTalyio HH(OpMAIMK PA3INYHbIX BUI0B M (HOpM IpeACTaBICHUS

1.3.2

Co31aBaTh TEKCTHI B Pa3IUYHBIX (opMaTax ¢ y4eTOM Ha3Ha4eHUs MHPoOpMa-
LUK U 1eJIeBON ayAUTOpPUH, BbIOMpas ONTUMalbHYIO (OpMY HpeiCcTaBICHUS
U BU3yaJIHU3aliu

1.33

OHCHI/IBaTB AOCTOBCPHOCTD, JICTUTHUMHOCTD I/IH(bOpMaI_[I/II/I, €€ COOTBCTCTBUC
ITPaBOBBIM M MOPAJIbHO-OTUYCCKHUM HOpMaM

1.3.4

Hcnonb3oBaTh cpencTBa MHGOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
B PCIICHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIIMOHHBIX 33Jad
C coOutoieHneM TpeOOBaHUN YPTOHOMUKHU, TEXHUKHA O€30MMaCHOCTH, THTUEHBI,
pecypcocOepekeHusl, MPABOBbIX W ATHYECKHX HOPM, HOPM HMH(POPMAITMOHHON
0€30I1aCHOCTH

1.3.5

Bianets HaBbIKAMHU pacIo3HaBaHMS U 3AIMUTHI HHGOPMAIWK, HH)OPMAITHOHHOM
0€30IaCHOCTH JINYHOCTH

KommyHukatusubie YY /I

2.1

Oowienue

2.1.1

Ocy1iecTBISITh KOMMYHUKAIIMK BO BCeX cepax >KU3HH, BIAJIETh Pa3IHUHBIMU
criocobamMu OOIIeHUS U B3aUMOIEUCTBUS

Pa3BepHyTo U JIOTMYHO H3JIaraTb CBOKO TOYKY 3pPCHUSA C HCIOJIb30BAHHCM
A3BIKOBBIX CPEACTB
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3

PeryasituBubie YY /1

3.1

Camoopzauus’auu}l

3.1.1

CaMOCTOATENbHO OCYILIECTBIIATH IM03HABATEIbHYIO JIE€ATEIbHOCTh, BBISBIATH
npoOJIeMBbl, CTaBUTh U (OPMYIIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTE/IbHOM
JeSITEJIbHOCTH U )KM3HEHHBIX CUTYAIMsIX, AaBaTh OLIEHKY HOBBIM CUTYaIUsIM

3.1.2

CaMOCTOSITENbHO COCTABJIATH IUIAH PELICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANIOYTCHU;

Jie7IaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBAThH €ro, OpaTh OTBETCTBEHHOCTDH 32
pelIeHue;

OLICHUBAaTh TMPUOOPETEHHBI OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
IPOSIBJICHUIO IIUPOKOH SPYAUINH B pa3HbIX 00JIACTAX 3HAHUH

3.2

Camoxkonmpo.ib

3.2.1

HaBaTI) OIICHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPCEKTHBBI B ACATCIIBHOCTD,
OLCHUBATH COOTBCTCTBHUC PC3YJILTATOB LICIISIM

322

Brnanets HaBbIKaMU MO3HABATEILHON pe(IeKCUN KaK OCO3HAHUS COBEpIIAEMbIX
NEUCTBUA M MBICIUTENBHBIX IIPOLECCOB, HUX pPE3YyJIbTaTOB U OCHOBaHWMU;
HCMOJb30BaTh MpUEMbl pe(IeKCUN AJs OLEHKH CUTYalluH, BbIOOpa BEpHOIO
peuieHus;

YMETh OLICHMBATh PUCKU M CBOCBPEMEHHO TPUHUMATh PEIICHUs 110 UX CHIKCHUIO

3.3

Omoyuonanvuwlli  uHmenneKm,  TPEANONATAIONMI  COPMUPOBAHHOCTH:
CaMOPETYJIMPOBaHMs,  BKJIFOYAIOILETO  CaMOKOHTPOJIb, yMEHHE IPHHUMATh
OTBETCTBEHHOCTb 32  CBOE  TIOBE/IICHWE, CIIOCOOHOCTh  aJalTHpPOBATHCS
K 3MOLMOHATIBbHBIM U3MEHEHUSIM M TIPOSIBIIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKCHHIO LIENN
U yCIIeXy, ONTHMH3M, WHHULHUATUBHOCTb, YMEHHE [EHCTBOBAaTb, HMCXOIS W3
CBOMX BO3MOXKHOCTEH

B tabnuue 2 npuBeAeH nepeueHb MPOBEPSEMbIX MPEIMETHBIX PE3yIbTaTOB
OCBOCHHMSI OCHOBHOM  00pa3oBaTeNbHONM  NPOrpaMMbl  CpPEAHEro  OOIIETo
o0pa3oBaHus (COOTHECEHBI C METANIPEAMETHBIMU PE3YJIHTATaAMM ).

Tabmnuma 2
Kon IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUSA Mera-
MPOBEPAEMOro OCHOBHO# 00pa3oBaTeJIbHOI MPOrpamMMbl npeaMeTHbII
pe3yJbTara cpeanero oouiero oopazosanus (IIIP COO) pe3yJbTart
(MII)
1 Yucsia ¥ BHIYUCICHUS
1.1 OnepupoBath NOHATUSMU: PALIMOHATILHOE U IEHCTBUTEILHOE MIT1.1; 1.2
YHCJI0, OOBIKHOBEHHAS M JIECATUYHAS JPOOb, MPOLIEHTHI
1.2 BrImonHATE apudMeTHIecKue onepanyy ¢ parHoHaIbHBIMH MII 1.1
Y ICWCTBUTEIHHBIMU YHCIIAMU
1.3 BremmonnsaTe npubnukeHHBIE BBIYKCICHUS, wucnoas3ys | MIT 1.1; 1.3; 3.2
MpaBWia OKPYIJICHHS;, JeJaThb NPUKHUIKY U  OICHKY
pe3yJibTaTa BBIYMCICHUN
1.4 OnepupoBaTh MOHATUSMHU: CTENEHb C LEbIM MIOKA3aTENIEM, MIT 1.1; 1.2;
cTaHfapTHass Qopma 3amucu JCHCTBUTENBHOTO YHCIIA, 1.3; 3.1
KOPEHb HATYpaJIbHOM CTENEHH; UCTIOIB30BaTh MOAXOISAIIYIO
dbopMy 3ammcH JACUCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MIPAKTUYECKHX 33]a4 U IPECTABICHUS JaHHBIX
1.5 OnepupoBaTh MOHATUSIMU: CUHYC, KOCHMHYC U TaHI€HC MIT1.1; 1.2

MPOU3BOJIBHOTO YTJIa; UCTIOIB30BATh 3AMUCh MPONU3BOIBHOTO
yria yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE PYHKLIUU
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2 YpaBHeHUsI H HEPaBEHCTBA
2.1 OnepupoBaTh NOHATHUSAMHU: TOXKAECTBO, YpPaBHEHUE, HEpa- MII1.1;1.3
BEHCTBO, LIEJIOE, PALIMOHATIBHOE YPaBHEHUE, NPPALMOHATIBHOE
ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHHE
2.2 BoimonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIpa- MII 1.1
KEHHH U peliaTh TPUTOHOMETPUYECKUE YPABHEHMSI
23 BoinonHsaTe mpeoOpa3oBaHMs  LEIbIX, pPallMOHAIBHBIX MII 1.1
U MPPALMOHATBHBIX BBIPAXKEHUH U peliaTb OCHOBHBIE THIIBI
LENbIX, PAalMOHAIBHBIX M HPPALMOHAIBHBIX YPaBHEHHM
1 HEPaBEHCTB
2.4 [IpuMeHATh ypaBHEHHMS] W HEPABEHCTBA ISl PELICHUS MIIT 1.1; 1.2;
MaTeMaTHYeCKHX 3aJad W 3aJad U3 Pa3IUYHbIX 00IacTeit 1.3;3.1
HAayKHU U peajbHOM KU3HU
2.5 MopenupoBaTh peasibHbIC CHUTYaIlMd Ha SI3BIKE aireOphl; MII 1.1; 1.2;
COCTABJISITh ~ BBIPAXKECHMS,  YpPaBHEHMs, HEPABEHCTBA 1.3;3.1;3.2
II0 YCJIOBMIO 3aJjauM; MCCIEN0BAaTh IOCTPOECHHBIE MOJEIH
C MCIIOJIb30BAHMEM alIapara ajire0pbl
3 DOyHKIHMHN U TpaduKH
3.1 OmnepupoBarh MOHATHAMHU: (DYHKIHS, CIIOCOOBI 3aTaHUs MIT1.1; 1.3
GbyHKIMHM, 00JIaCTh OMpPEACNICHUsI U MHOXECTBO 3HAYEHUU
dbynKImy, rpa@uk GYHKIMH, B3aUMHO 00paTHbIE (PYHKIHH
3.2 OmnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUETHOCTD (DYHKIINH, MIT1.1; 1.3
HYJIU (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
33 Hcnonw3oBaTh rpaduku pyHKUINN A7 pelIeHrs ypaBHEHHIMA MII 1.1; 1.2;
1.3; 3.1
3.4 Crpouts M umrtath rpaduku JuHEHHOW (yHKIMU, kBaa- | MIT 1.1; 1.2; 1.3
paTUYHOM (YHKLIMH, CTENEHHOH (YHKUUU C LEIbIM
[10Ka3aTeleM
3.5 Hcnonw3oBath rpaduku (QyHKIUNA IS HCCIICTOBAHUS MIT 1.1; 1.2;
MPOLIECCOB M 3aBUCUMOCTEH TpU pEHICHUH 3ajad 1.3;3.1;3.2
U3 JAPYyTUX Yy4YeOHBIX MPEAMETOB M peaJbHOU KHU3HH,
BBIpa)XaTh (OPMYIIAMHU 3aBUCHMOCTH MEX/y BETHUYMHAMU
4 Hayasia MaTeMaTH4eCKOr0 aHAJIN3a
4.1 OmnepupoBaTh MOHATHAMU: MOCIEAOBATEIBHOCTh, apudpme- MIT1.1; 1.3
TUYECKasi U TeOMETpUUECcKasi MPOTrPECCHH
4.2 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBaolias reo- MII1.1;1.3
MeTpUYecKasi MPOrpeccHsi, CcyMMa OECKOHEYHO YOBIBAIOIICH
reOMETPUUYECKOI Mporpeccuu
4.3 3a/aBaTh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIOCOOAMHU MII1.1;1.2;3.1
4.4 Hcnonb30BaTh CBOMCTBA MOCIea0BaTeNIbHOCTEN U nporpeccuit | MIT 1.1; 1.2;
JUTs peIlIeHUs peaIbHBIX 3aJ1a4d MPHUKJIAJHOTO Xapakrepa 1.3;3.1; 3.2
5 MHoxecTBa M JTIOTHKA
5.1 OnepupoBarh MOHATUSIMH: MHOECTBO, ONEpPALMH HAJl MIT1.1;1.3
MHO>KECTBaMHU
5.2 Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIA ammapar A MII 1.1; 1.2;
ONMCAaHUs PEAIBHBIX MPOLIECCOB U SABJICHUM, IIPU PELICHUU 1.3; 3.1
3aJa4d U3 IPYTUX Y4eOHBIX MPEIMETOB
5.3 OnepupoBaTth NOHATUSAMHU: ONPEIEIICHUE, TEOPEMA, CIIEJCTBUE, MIT 1.1; 1.2;
JIOKa3aTeIbCTBO 1.3;3.1; 3.2
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6

Teopusi BepOATHOCTEN U CTATHCTHKA

6.1

Yutath U CTPOUTH TAOJIUIIBI U AHArPAMMBI

MIT1.1;1.2;1.3

6.2

OmnepupoBaTh MNOHATUSMH: cpenHee apH]MeTHdecKoe,
MeauaHa, HauOoJbIllee 3HaYCHUE, HaUMEHbIIee 3HauYeHUe,
pa3Max MaccHUBa YUCJIOBBIX JAHHBIX

MIT1.1; 1.3

6.3

OnepupoBaTh MNOHATHSAMH: CIyYalHBIA  DKCIEPUMEHT
(ombIT) W crmydailHOEe COOBITHE, JJIEMEHTApHOE COOBITHE
(37eMeHTapHBIM UCXOA) CIIy4aHOTO OIBITA; HaXOAWUTh
BEPOATHOCTH B OIBITAX C PABHOBO3MOKHBIMH CITy4alHBIMU
COOBITHSIMM; HAaXOJUTb M CpPAaBHUBATb BEPOSITHOCTU
COOBITHH B U3YUYEHHBIX CIYYailHbIX SKCIIEPUMEHTAX

MIT 1.1; 1.2;
1.3;3.1

6.4

Haxomute u ¢dopmymupoBaTh COOBITHSA: TIEPECEUCHHE
U 00BEIUHEHHE MaHHBIX COOBITHI, COOBITHE, MPOTUBO-
TIOJIOKHOE JTAHHOMY COOBITHIO; TOJTb30BAThCS AMarpaMMaMiu
Diinepa U GOpPMYJION CIIOKEHHS BEPOSITHOCTEH TIPY PEIICHUH
3aa4y

MIT1.1; 1.3

6.5

OHGpHpOBaTb MOHATHUAMU: YCIIOBHAA BEPOATHOCTH, HC3aBU-
CHUMBIC CO6BITI/I$I; HaxXoJuTb BCPOATHOCTH C IIOMOIIBIO
IIpaBHJjia YMHOXCHUSA, ICPCBA cnyqaﬁHoro OIIbITa

MII1.1;1.2;1.3

6.6

[TpuMeHATh KOMOMHATOPHOE TMPABHJIO YMHOXKEHHUS IIPH
peleHuy 3a1a4y

MII 1.1

6.7

OnepupoBaTh MNOHATHSAMM: HCIBITAHHUE, HE3aBUCHUMbIE
UCIIBITAHUS, CEpUsl MCHOBITAHUW, YCIEX U Heyaaua;
HaXOJUTh BEPOSITHOCTU COOBITUH B CEPUM HE3aBHUCHMBIX
UCIBITAaHUN 0 IEPBOTO YCIEXa; HAXOAWUTH BEPOATHOCTH
coOBITHI B cepuu HcnbITaHui bepHymu

MIT 1.1; 1.2;
1.3;3.1

6.8

OnepupoBaTh MOHATHAMU: CllydyaiiHasi BEJIMYMHA, pacipe-
JICJICHUE BEPOSTHOCTEH, IUAarpaMMa paclpeesIeHus

MIT1.1; 1.3

I'eomeTpus

7.1

OHCpI/IpOBaTB TMOHATHUAMU: TOYKA, MIpAMasd, IMIOCKOCTb

MIT1.1;1.3

7.2

IIpuMeHATh aKCMOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX
IIPU PELICHUH F€OMETPUYECKUX 3a/1a4

MII1.1;1.2; 1.3

7.3

OHCpI/IpOBaTI) MOHATUAMU: TMAPATIJICIIBHOCTD W IICPIICH-
JUKYJISAPHOCTD IPAMBIX U IIOCKOCTEM

MIT1.1; 1.3

7.4

KnaccudummpoBath B3auMHOE pPACIOIOKEHHE TPSMBIX
Y IJIOCKOCTEN B POCTPAHCTBE

MII1.1; 1.2;
1.3;3.1; 3.2

7.5

OnepupoBaTh NOHATUSAMHU: [BYI'PAaHHBIM YIroj, I'paHU U
peOpo BYTpaHHOTO yTJja, JMHEHHBINA yToJl JABYIPaHHOTO
yIjla, TpagyCcHasi Mepa ABYTPaHHOIO yIJia

MIT1.1; 1.3

7.6

OnepupoBaTh MNOHATHAMHM: MHOTOIPDAHHUK, BBITYKJIBbIN
U HEBBIMYKJIbIII MHOIOI'PAaHHUK, JIEMEHTHl MHOIOIPAHHHUKA,
IIPaBUJIbHBII MHOTOTPAHHUK

MIT1.1; 1.3

7.7

PacrioznaBath OCHOBHBIE BUBI MHOTOTPaHHHUKOB (MIMPaMU/a,
pU3Ma, IPSMOYTOJIbHBINA Napajuiesienunes, Kyo)

MII 1.1

7.8

KrnaccugunupoBaTe MHOTOrpaHHUKH, BBIOUpPAs OCHOBAHUS
IS KJIacCU(HKALUY (BBITYKJIbIE U HEBBITYKIIbIC MHOIOIDAH-
HUKH, IPABUJIbHBIE MHOTOI'PaHHUKH, IIPSIMbIE U HAKJIOHHBIE
IIPU3MBI, TapAJUIEICIUIE Ib])

MIT1.1;1.2;
1.3;3.1

7.9

OnepupoBaTh MOHATHSMH: CEKYIasi MJIOCKOCTb, CEUYECHHE
MHOTOTPaHHUKOB

MIT1.1; 1.3

7.10

OOBSCHATH MPUHIMITEI TIOCTPOCHUSI CEYCHWH MHOTOTpaH-
HUKOB, HCIIOJIb3Ysl METOJ CJIEJI0B

MIT1.1;1.2;
1.3; 3.1
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7.11

CTpOI/ITB CCUCHHUA MHOI'OIrpaHHUKOB MCTOAOM CJICHOB,
BBITIOJIHSTH (BBIHOCHBIE) IUIOCKUE YEPTEKU W3 PUCYHKOB
MIPOCTHIX 0O0BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y

MII1.1; 1.2;
1.3;3.1; 3.2

7.12

Pemarsn 3a1a41 Ha HAaXO0XICHUC IT'COMETPUUCCKUX BCINYNH
10 06pa3uaM HJIn aJroputMam, IMNPUMCHAA HU3BCCTHLIC
AHAIIUTUYCCKUC MCTOAbI IpHU PCHICHUHW CTAaHAAPTHBIX
MaTeMaTUYCCKUX 3aJa4 Ha BBIYUCICHUC paCCTOSIHI/IfI
MCXKAY ABYMA TOYKAMHU, OT TOYKH O HpHMOﬁ, OT TOYKH A0
IJIOCKOCTH, MCKAY CKPCHIMBAOIIUMHUCS MPIMBIMHA

MIT 1.1; 1.2;
1.3;3.1

7.13

Pematp 3aaun Ha HaXOXKJEHHE F€OMETPUUECKUX BEJTMYHH
mo oOpa3laM WIH anropuTMaM, MPUMEHsS W3BECTHBIC
AQHAIUTUYECKUE METOJbl TPU PEHICHHH CTaHJAPTHBIX
MaTeMaTHYeCKUX 3a7a4 Ha BBIYUCIICHUE YTIOB MEXIY
CKpEILMBAIOLUIMMUCS TPSIMBIMU, YTJIOB MEXKIY MPSIMOM U TUIOC-
KOCTBIO, YTJIOB MEKAY TUIOCKOCTSIMH, IBYTPAaHHBIX YTTIOB

MIT 1.1; 1.2;
1.3; 3.1

7.14

Bbruncnare o0beMbl M IUIOMIAAM TOBEPXHOCTEH MHOTO-
IPaHHUKOB (MpU3Ma, TUPAMU/A) C IPUMEHEHUEM (HOPMYII;
BBIYUCIISITh COOTHOLIEHHS MEXTy IUIOIIAAMH IOBEPXHOCTEH,
00beMaMu MOAOOHBIX MHOTOI'PaHHUKOB

MIT1.1;1.3

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE,
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TNIOCKOCTh
CUMMETPHUHU QUTYPBI

MIT1.1;1.3

7.16

W3Bnekats, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(POP-
MAIMi0 O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX (UTYpax,
NPEICTABICHHYIO Ha YepTek,ax U PUCYHKAX

MII1.1; 1.2;
1.3;3.1

7.17

[TpumeHsTH TEOMETpHUECKUE (DAKTHI 7Sl PELICHUs CTEPEO-
METPUUYECKUX 3a/iay, MPeAIoaraloiiX HECKOJIbKO IIAaroB
pElLeHus], €CIM YCIIOBUS IPUMEHEHUs 331aHbl B IBHOM (popme

MIT 1.1; 1.2;
1.3;3.1;3.2

7.18

[IpumensaTh mpocTelire MNporpaMMHBIE CpEICTBA U
ANEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMBI MPHU PEUICHUH
CTEPEOMETPUYECKUX 3a/1a4

MIT1.1; 1.3

7.19

[IpuBoANTE TPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM
B MPHUPOJE U KHU3HHU, PACMO3HABATH NPOSBICHHE 3aKOHOB
r¢OMCTpPHUH B UCKYCCTBC

MIT 1.1; 1.2;
1.3;3.1;3.2

7.20

[TpuMeHSITh TIOTYUYCHHBIC 3HAHHS HA TPAKTHKE: aHAIH3H-
pOBaTh peaNbHbIC CUTYAllMd W TIPUMEHSTH HW3yYeHHBIC
MOHATUSL B TPOIIECCE TMOMCKA PEIICHUS MaTeMaTHYCCKH
chOpMyJIMPOBAHHOHN MPOOIEMBI; MOJCIUPOBATH peabHbIC
CHUTyaIli Ha S3BIKC TE€OMETPHH; WCCIICAOBATh TIOCTPOCHHBIC
MOJICIM C WCIONB30BAaHUEM T'€OMETPUYECKUX TOHSATHHA
W TEeopeM, anrapara ajareOpbl; peraTh MpaKTHISCKUE 3a/1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPHUSCKUX BEIIMINH

MIT1.1; 1.2;
1.3;3.1;3.2

B Tabnuue 3 npuBeneH nepeueHs NpoBEPSIEMbBIX SJIEMEHTOB COJIEPKaHuUS.

Taomuna 3

Kon

IIposepsiemble 3j1emeHTHI coaep:xkanus (IIIC)

Yucaa ¥ BLIYUCJIEHUS

1.1

Panmonaneubie  ymcna. OOBIKHOBEHHBIE H  JCCSITHYHBICE APOOM, TPOIICHTHI,
OCCKOHEUYHBIC TIEPHOANUSCKHUE IPOOH. AprPMETHUSCKHE OTICpAIlUU C PAIMOHATHLHBIMA
yuciaamMu, TpeoOpa3oBaHMsl  YUCIIOBBIX  BbIpakeHHi.  [Ipumenenue  apooOeit
U TPOLIEHTOB [JIsl PEILICHUs MPUKIAIHBIX 3aJad W3 pa3IMYHBIX OTpacield 3HAHWM
Y peaJIbHOW KU3HU
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1.2 | JlelictBuTenbHbIe uncia. ParyoHanbHbeie 1 HppallMOHANBHBIE Yuciia. ApudMeTHIECKUe
omepanuu ¢ JEHCTBUTENbHBIMU YHcliaMu. [IpuOnmkeHHbIE BBIYMCICHHUS, MpaBHIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIUMCICHUM

1.3 | CreneHnsb ¢ mensiM mokazareneM. CtangaptHas (opMa 3amucy IeHCTBUTEIIBFHOTO YUCIIA.
Hcnonb3oBanue nmoaxonsiei (HopMbl 3alucu JEHCTBUTENBHBIX YHCEN IS PELIeHUS
MIPaKTUYECKUX 33Ja4 U IPEJICTaBICHUS JaHHBIX

1.4 | Apudmernyecknii KOpeHb HaTypajdbHOH cTermeHu. JlelcTBUs ¢ apudmMeTHdecKuMu
KOPHSIMH HATypaJbHOM CTENEHU

1.5 | CuHyc, KOCMHYC U TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOIO apryMeHTa

2 YpaBHeHHS M HEPABEHCTBA

2.1 ToxxecTBa ¥ TOXIECTBEHHBIC MPE0Opa30oBaHUS

2.2 | IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHHH. OCHOBHBIC TPUTOHOMETPHUECKHUE
(bopmybl

2.3 VpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaBeHCTBa. Merton
WHTEpPBAJIOB

2.4 | Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHCHUI U HEPABEHCTB

2.5 | PemeHne uppaiimoHaJIbHBIX YPABHEHUN U HEPABEHCTB

2.6 | PemeHne TpUrOHOMETPUYECKUX YPABHEHHI

2.7 | IlpumeHeHNe ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKHX 3a/1a4 U 3a7ad u3
pa3nuyHbIX 001acTel HAYKU M PeaIbHOM KU3HU

3 DyHknuM U rpaguku

3.1 Oynk1us, crocoosl 3ananust GyHknun. I'paduk Gyskiun. Bzanmuo odpatHsie
byHKIIUN

3.2 | O6macte ompenenceHUss ¥ MHOXECTBO 3HadeHW ¢ynkumu. Hymm ¢yHKIum.
[TpomexyTKH 3HAKONOCTOSIHCTBA. YeTHbIE M HeUeTHbIE PYHKIUU

33 CrenenHast pyHKIHS ¢ HaTypaJbHBIM M IEJIBIM ITOKa3zareiaeM. Ee cBoiicTBa u rpaduk.
CaoiicTBa U rpad)uK KOpHS n-0# CTENEHU

3.4 | TpuroHoMeTrpudeckasr OKPYXHOCTb, OMNpENENCHUE TPUTOHOMETPUYECKUX  (PYHKIUI
YHCIJIOBOrO apryMeHTa

4 Havajga MaTeMaTH4YeCKOro aHaJIu3a

4.1 ITocnenoBaTenLHOCTH, CIIOCOOBI  3aJaHMS  IIOCJENOBATEILHOCTEH. MOHOTOHHBIE
1I0CJIEIOBATEIbHOCTU

4.2 | Apudmernueckas M TeOMETpUYECKash  IMPOrpeccHd.  beckoHeyHO — yOBIBaroIias
reomerpudeckass mporpeccus. Cymma O€CKOHEUHO YOBIBAIOIICH T'€OMETPUUYECKON
nporpeccun. @opMmysia CIOKHBIX IPOLEHTOB. lCHoiap30BaHUE MPOTPECCHU UL
pelIeHHs peallbHbIX 3aJa4 MPUKJIAIHOTO XapaKTepa

5 MHo0:KeCcTBA U JIOTHKA

5.1 MHo)kecTBO, omepaluu HaJl MHOXecTBamH. Jlumarpammbl OJinepa — Benna.
[IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammapara s OMNHCaHUs peajbHBIX
MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB

5.2 Onpenenenne, Teopema, CJIeICTBUE, JOKa3aTEIbCTBO

6 Teopusi BepoATHOCTEH H CTATHCTHKA

6.1 [IpencraBieHue MaHHBIX ¢ TOMOIIBIO TabnuIl u aAuarpamm. CpeaHee apudmeTrdeckoe,
MeauaHa, HauOoblllee U HAaMMEHbINee 3HAYCHUS, pa3Max, TUCIEPCUs M CTaHAApTHOE
OTKJIOHEHHE YUCJIOBbIX HAOOPOB

6.2 | Ciny4aifHble SKCIIEPUMEHTHI (OTBITHI) M CITyYailHbIe COOBITHS. DIeMEHTapHBIC COOBITHUS

(ucxonapl). BeposTHOCTH ciydallHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSATHOCTH
coOblTuil. Ciyd4aiiHble ONBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

© 2027 denepanbHas ciayx0a Mo HaaA30py B chepe 00pa3oBaHUS U HAYKH




BIIP. Marematuka. 10 xnacc 10

6.3

Omnepanuu HaJl cOOBITUAMU: NEepecedeHre, 00beIMHEHNE, TPOTUBOIIONIOKHBIE COOBITHS.
Juarpammbl Diinepa. @opmyria cioKeHuUsi BEpOSATHOCTEN

6.4

VYcnoBHas ~ BEpOATHOCTb.  YMHOXKEHHE  BEpOATHOCTEM.  [lepeBo  ciaydaliHOrO
sKcnepuMenTa. Popmyina noiaHoi BeposTHocTH. HezaBucumble cOObITHS

6.5

KombunaTtopHoe npasuiio ymHOkeHus1. [lepectaHoBku u ¢akTopuan. Unuciao coueTaHuil.
Tpeyronpuauk [lackans. @opmyna 6maoma HeroToHa

6.6

bunapHbpIii  ciydaiiHelid OmBIT (MCHIBITAaHHWE), ycmeX W HeyAada. HeszaBucumblie
ucnbiTanus. Cepust HE3aBUCUMBIX UCIIBITAaHUM 70 nepBoro ycrnexa. Cepus HE3aBUCUMBIX
ucnbITaHui beprymm

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHOcTeW. Jlmarpamma pacrnpeneneHus.
[Tpumepsl pacipeiesieHUi, B TOM YHCIIe TEOMETPUUYECKOE U OMHOMHAIBLHOE

I'eomerpusi

7.1

OcHOBHBIE TOHATUS CTepeoMeTpud. Touka, NpsMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[ToHsATHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUH U
CJICAICTBUS U3 HUX

7.2

B3anmMHoe pacnosioxkeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIONINecs, NapaljiebHbIe
U cKpeuuBarouiecs: npsmble. [lapamienbHOCTh NPSMBIX M IUIOCKOCTEH B IPO-
CTPaHCTBE: MapajlIeIbHbIE MPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEILHOCTh TPEX IIPSIMBIX,
MapajuiebHOCTh MPSIMON M TUIOCKOCTH. YTJIbI C COHAIPABJIEHHBIMH CTOPOHAMHM, YTOJI
MEXIy MpsAMBIMM B IpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH: NapalieibHbIC
IJTIOCKOCTH, CBOMCTBAa MapajyieibHbIX IUIocKocTel. IIpocreifmme mpocTpaHCTBEHHBIE
(UTYpBI HA TNIOCKOCTH: TETPAdP, KyO, Mapauieenunea, IOCTPOSHUE CEUCHUN

7.3

[lepneHIUKYIAPHOCTE  HPSIMOM M IUIOCKOCTH:  IEPHEHIUKYJSIPHBIE — IPSMBIC
B NPOCTPAHCTBE, MPSAMBIC MAPALICIBbHBIE W NEPIEHIUKYIAPHBIE K IUIOCKOCTH, IPHU3HAK
NIEPIICHINKYJSIPHOCTA NPSAMOU M IIJIOCKOCTH, TEOpEMa O IPSIMOM INEpHEHIUKYIIAPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXKIY NPSAMOM M INIOCKOCTBIO, JBYTPaHHBIN
yTOJI, TMHEWHBIN yroa AByrpaHHoro yria. [lepneHankyssp U HakJIOHHBIE: pacCTOSHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT MPSAMON 10 MIOCKOCTH, MPOEKLUs PUTyphl Ha
IJIOCKOCTh. IlepneHauKyIsipHOCTh IUIOCKOCTEN: NMPU3HAK MEPIECHIUKYISIPHOCTH ABYX
miockocteil. Teopema o Tpex NmeprneHanKyIsIpax

7.4

IlonsiTME ~ MHOTOrpaHHMKAa, OCHOBHBIE  JJIEMEHTHl  MHOIOIDAHHMKA,  BBIIYKIIbIE
Y HEBBIYKJIbIE MHOIOTPaHHUKH, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
Mpu3Ma, TPaHA U OCHOBAHUS MIPU3MBI, IPSIMasi U HAKJIOHHAS TTPU3MBbI, OOKOBAas U TIOJTHAS
MOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, mpsAMOYTOJIbHBIA IapajuIeNEUINE] U €ro
cBoiicTBa. [lupamuna: n-yroipHas nupaMuia, rpaHd ¥ OCHOBaHME MUPAMUIBI, OOKOBast
Y TOJIHAsI TIOBEPXHOCTh NMUPaMUbl, MPAaBUJIbHA U yCEUEHHas NMUpaMUJA. DJIEMEHThI
npu3Mbl W nupamuzbl. [IpaBuiibHbIE MHOTOTPAHHUKH: TMOHSATHE MPABHIBHOTO
MHOIOTpaHHUKA, MpaBWIbHAs IpuU3Ma W NpaBWIbHAsA MNHPAMHUIA, [PABUIbHAS
TpeyrojbHas MUpaMUIa U TPaBUIBHBIN TeTpadap, Ky0. [IpencraBnenne o mpaBUITBHBIX
MHOTOI'PaHHUKAX: OKTa3p, A0JAeKadip U ukocazap. CeueHuns Npu3Mbl U UPaMUbI

7.5

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOMU, IIOCKOCTH.
DONeMeHThl ~ CUMMETPHUH B MHUpaMHIAX,  M[apajUlelienunenax,  MpPaBUIbHBIX
MHOTOTpaHHUKAX

7.6

Borunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pebOpa, auaroHanu, yriel. [lmomans
OOKOBOI MOBEPXHOCTU U MOJTHON MOBEPXHOCTU MPSAMOM MPU3MBI, TUIOIIAb OCHOBAHUH,
TeopemMa 0 OOKOBOHM MOBEPXHOCTH MPsSIMOW Tpu3MbL. [Lmomans OOKOBOH MOBEPXHOCTH
IIOBEPXHOCTU MPABUJIBHONW NMUpaMHIbI, TEOPEMA O IUIOUIAJAM YCEYEHHOH NHpPaMUIBI.
[Tonsitue 06 o6beme. OO6bEM MUPAMU/IBI, PU3MBI

7.7

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH MOBEPXHOCTEH,
00BEMaMH ITOJOOHBIX TE
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6. PacnipenesieHue 3a1aHui IPOBEPOYHOI padoThI 0 MO3UIUSM KOAU(PUKATOPA

B Ttabmune 4 npencraBieHa wuHGoOpMaIMs O paclpeieiCHUd 3aJaHUi
0 MO3UILIUAM Koaupukaropa.

Tabmura 4

Ne

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThbI
(TITIP)

Kon
I19C/ [P

Ypo-
BEeHb
CII0K-
HOCTH
3aaa-
HHUSI

Makcu-
MAJILHEBI
i 0a/1 3a
BBIIIOJI-
HeHHe
3aiaHus

Yactn 1

OnepupoBath MOHATUSAMH: PALMOHATIBHOE U JI€HCTBUTEIb-
HOE YMCII0, OOBIKHOBEHHAS U ACCSTHYHAS! APOOb, MPOLICHTHI

1.1/1.1

b

OnepupoBaTh MOHATHAMU: CTETIEHb C LEIBIM TTOKa3aTeNeM,
CTaHgapTHas (opMa 3amHCH JICHCTBUTEILHOTO YHCIIA,
KOpPEHb HAaTypaJbHOW CTENEHH; MCIOIb30BaTh IOAXO0-
Tsulyro  popMy  3alicd  AGMCTBUTENBHBIX YHCEN IS
pelIeHHs MPAKTUUECKUX 3314 U MPEICTABICHHS TaHHBIX

1.3;1.4/1.4

b

OnepupoBaTh MOHATUSIMU: CUHYC, KOCHHYC W TaHI€HC
IPOU3BOJIBHOTO YIVIA; MCMOJb30BaTh 3alUCh IPOU3BOJIb-
HOTO yIJ1a yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIMU

1.5/1.5

OnepupoBaTh MOHATUSAMU: TOCIEAOBATEILHOCTD, apud-
METHYECKast U TeOMeTprUecKas porpeccur. OnepupoBarh
MOHATUSMU: OECKOHEUHO yOBIBAIOIIAsi T€OMETPUYCCKAs
nporpeccusi, cyMmma OECKOHEYHO YOBIBAIOIICH T'€OMET-
PHUYECKON IPOTrPEeCcCUu

4.2/4.1;4.2

Crpoutb ¥ uuTarth TrpaduKd JTHHEHHOW (YHKIHH,
KBaJpaTUIHON (PYHKITUH, CTENICHHOW (PYHKIIUH C IIETBIM
HOKa3aTeJaeM

3.1/3.4

BeimonuaTe  mpeoOpa3oBaHUs  TPUTOHOMETPUYECKUX
BBIPAKCHUN U PEIIaTh TPUTOHOMETPUYECKHUE YPABHEHUS

2.2/2.2

BoinonHsaTe  mpeoOpa3oBaHUsS — TPUTOHOMETPUUECKHX
BBIPAKEHUM U PEeIIaTh TPUTOHOMETPUYECKHUE YPAaBHEHUS

2.6/2.2

BoimonuaTe mpeoOpa3oBaHUs LEJBIX, PAlMOHATBHBIX
U UpPPALMOHAIBbHBIX BBIPAKEHUM U pPELIaTh OCHOBHBIC
THUIIbI CIIbIX, PaqrOHAIbHBIX u HppanroHaIbHbIX
YpaBHEHUI 1 HEPABEHCTB

2.3;2.4/2.3

Hcnonp3oBath rpaduku  (QyHKOMH JUIS  peIIeHUs
YPaBHEHHUH.
Crpoutb ® uuTath TpaduKd JTHHEHHOW (YHKIHH,
KBaJpaTUIHOW (PYHKITNH, CTETICHHOW (PYHKIIUH C IIETBIM
HOKa3aTeJaeM

3.1; 3.2/
3.3;34

Yacte 2

10

[IpumeHATH MOSTydYeHHbIE 3HAHUS Ha MpaKTUKE: aHaJu-
3UpOBaTh pPeajJbHbIE CUTYallUH U IPUMEHATh N3YUCHHbIE
MOHSATHS B IMPOLIECCE MOKCKA PEIIeHUs MaTeMaTHYeCKH
chopMyIUPOBAHHOMN pOOJIEMBI; MOJIETTUPOBATh
pealbHbIE CUTYallMH Ha SI3bIKE T€OMETPHHU; HCCIIENA0BAThH
MIOCTPOEHHbBIE MOJIEH C HCII0JIb30BaHNEM
FeOMETPUYECKUX TMOHATHH U  TeopeMm, anmnapara
anreOphl; peuiath NMPaKTUYECKUE 3a7aud, CBS3AHHBIE C
HAX0XJICHUEM T€OMETPUYECKUX BETUNYHH

7/7.20
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11

[IpumeHsATH MOSTydYeHHBbIE 3HAHUS Ha MpaKTUKE: aHaJu-
3UpOBaTh pPeajbHbIE CUTYyallUU U IPUMEHSITh U3yYECHHBIE
MOHSATHS B IPOLIECCE MOMCKA PELIEHUS MaTeMaTHYECKH
copMyITHPOBAHHOM MPOOIEMBI; MOEIUPOBATh PeaibHbIE
CUTyalluUh Ha  s3bIKE TI'EOMETPUM;  HCCIIEOBaTh
IOCTPOCHHbIE MOJIEIM C MCIIOJIb30BAaHUEM TI'€OMETPH-
YECKUX MOHATHM U TEOpeM, anmnapara ajreOpsl; peiaTh
NpaKTUYECKUE 3aJjaud, CBS3aHHbIE C HaXOXKICHUEM
T€OMETPUUECKUX BEJIUYUH

7/7.20

12

OnepupoBaTh NOHATUSAMU: MAPAIIETBHOCTh U NEPIEH-
JUKYJSIPHOCTB MPSAMBIX U INIOCKOCTEH.
KnaccudunupoBats B3aMHOE PACIONOKEHHE MPSMBIX
Y TJTIOCKOCTEN B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIA yroj, T'PaHH
JNBYTpaHHOrO  yrja, pedpo  JOBYrpaHHOro  yria,
JUHEWHBIA yTOoN ABYTPAHHOTO yTia, TpagycHas Mepa
JIBYTPAHHOTO yTJia

7/7.3-7.5

13

Pemate 3amaun Ha HaXOXAEHUE TI'E€OMETPUYECKUX
BEJIMYMH MO O0pasliaM WM aJrOpuTMaM, MPHUMEHSS
U3BECTHBIC AHAIUTUYECKHE METOJIbl MpPHU pPELIeHUU
CTaHJApPTHBIX MaTEMaTHYECKHMX 3a7a4 Ha BbIYHUCIICHHE
paccTOSIHUN MEXIy IBYMsS TOYKaMH, OT TOYKH [0
OpsIMOM, OT TOYKHM A0 IUIOCKOCTH, MEXKIY CKpellu-
BAIOLIMMUCS MPSMBIMU.

Pemarp 3amaum Ha HaAXOXKJIEHHE TI€OMETPUYECKHX
BEJIMYMH MO oO0pa3laM WIH aJIropuT™MaM, HpPUMEHSS
U3BECTHBIE AHATUTHUYECKHE METOJbl MpU pPELICHUU
CTaHJApTHBIX MaTeMaTHYECKUX 3a7ay Ha BBIYHUCICHUE
YIJOB MEXKAY CKPEIIMBAIOIIMMUCA MPSIMbIMHU, YIJIOB
MEXIY HOpAMOM U  IUIOCKOCTBIO, YIJIOB  MEXIY
IUIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Bbrancnare 00beMbl U IUIOMAAN TOBEPXHOCTEH MHOTO-
TPaHHUKOB (IIpU3Ma, NHUpaMuja) C MPUMEHEHUEM
(GopMyI1; BBIYUCIIATH COOTHOIIEHUS MEXAY IUIOLaIsIMu
MOBEPXHOCTEH, 00bEMaMHU MT0I00HBIX MHOTOTPaHHUKOB.
[IpumensTh reomerpuueckue (akThl Uil pPELICHUs
CTEPEOMETPUYECKHX 3a/ad, MPEAOIaratolX HECKOIBKO
IaroB PELICHMs, €CJIM YCJOBUS NPUMEHEHMs 3aJaHbl
B SIBHOH opme

7/
7.12-7.14;
7.17

14

OnepupoBaTb NOHATUSMHU: CIy4YalHBIA DSKCIIEPUMEHT
(ombIT) U city4aiiHOE cOOBITHE, FIEMEHTAPHOE COOBbITHE
(37eMeHTapHBId MCXOJ) CIy4yallHOTO OIbITA; HAaXOAWUTh
BEPOATHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMM CIy4ail-
HBIMH COOBITHSIMM; HAXOAWUThb U CpPAaBHUBATh BEPOAT-
HOCTHU COOBITUM B M3YYEHHBIX CITyJalHbIX SKCIEPUMEHTaX

6/6.3

15

Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar
JUIsL OTMIMCAHUS PEANbHBIX MPOIIECCOB U SIBJICHUH, NPU
peLICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB

5.1/5.2

16

OnepupoBath MOHATUSMHU: YCIOBHAS! BEPOSITHOCTb, HE3aBU-
CHMbIe COOBITHS; HAXOJUTh BEPOSITHOCTH C TTOMOIIBIO
NpaBUIa YMHOXKEHUS, IepeBa CIIy4aiHOro OnbITa

6/6.5

© 2027 denepanbHas ciayx0a Mo HaaA30py B chepe 00pa3oBaHUS U HAYKH




BIIP. Marematuka. 10 xnacc

13

17

OnepupoBaTh MOHATUSMU: CIyYalHBIH 3KCIEPUMEHT
(omBIT) W ciaydaiiHOE COOBITHE, DJIEMEHTApHOE COOBITHE
(37IeMEeHTapHBI MCXO0J) CIYYaifHOTO OIBITa; HAXOIUTh
BEPOATHOCTH B  ONBITaX C  PaBHOBO3MOYKHBIMHU
CIly4allHBIMH ~ COOBITHSIMH, HaXOIUThb W CPABHUBATH
BEPOSITHOCTH  COOBITHA B M3YYEHHBIX  CIIy4alHBIX
IKCIIEPUMEHTAX.

Haxomute u ¢dopmyaupoBaTh COOBITHS: TIEpPECEUCHHE
U O0beAUHEHHE  JAaHHBIX  COOBITHH, COOBITHE,
MIPOTUBOINOJIOXKHOE JTaHHOMY COOBITHIO; IOJIb30BATHCS
auarpaMMamMu - Oiiepa © (GOPMYNIOH  CIOXKEHHUs
BEPOSITHOCTEN MU PEIICHUH 3aa4.

OnepupoBaTh TMOHSATUSMU: YCIIOBHAsE BEPOSITHOCTbD,
HE3aBUCHUMBbIE COOBITHSI; HAXOAUTb BEPOATHOCTH C
MOMOILIbIO TPAaBWJIA YMHOXKEHHS, JIE€peBa CIy4ailHOro
OTIBITA.

[IpuMeHsITh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS TPU
peneHuy 3a1ay.

OnepupoBaTh MOHSATUSMU: HUCHBITAHHE, HE3aBHCHUMbIC
UCIIBITAaHUS, CEpHsl HUCHBITAHMM, YCIIEX M HEy/aaya;
HAXOJIUTh BEPOSITHOCTU COOBITUI B CEpUU HE3aBUCUMBIX
UCIIBITAaHUH 710 MEPBOTO YCIEeXa; HAXOAUTh BEPOSITHOCTH
coOBITHH B cepuu ucnbiTanuii bepuysin

6/6.3-6.7 IT 2

Bcero 3aganunii — 17; u3 HUX Mo ypoBHIO cioxkHocTH: b — 15; T — 2.
MaxkcuMabHbIN epBUYHBIN Oas — 22

7. PacnipenesieHue 3aJaHUI IPOBEPOYHOI pa0dOThHI 110 YPOBHIO CJI0KHOCTH

B paGotre conepxarcs 3agaHusi 0a30BOTO W TOBBIIMIEHHOTO YPOBHEM
CIOXHOCTH. B Tabnuie 5 mpeacTtaBieHO pacmupeneieHue 3aJaHuil M0 YPOBHSIM

CJIIOJKHOCTHU.
Tabnuma 5
Ne YPpoBeHb CJI0KHOCTH KoaunuectBo MakcuMaJbHbII IIpoueHT Mmakcu-
3adaHui 3adaHui nepBUYHbII MaJIbHOI'O NIEPBUYHOTO
0aJa 0aJ1J1a 32 BBIIIOJTHEHHE
3aJaHuil JaHHOTI0
YPOBHS CJIO:KHOCTH
OT MAaKCHMAJbHOI'0
MEePBUYHOIO 0aJIa
3a BCIO padoTty
1 | ba3oBrbrit 15 18 82
2 | IloBBILIEHHBIN 2 4 18
UTOI'O 17 22 100

8. Tunwbl 3a7aHnii, ClieHAPUHU BHINIOJIHEHMSI 3a1aHU I

ILpO6HBIM IIOKa3aTCJICM, KOpPHEM HaTypaJIBHOﬁ CTCIICHH.

3aI[aHI/I€ 1 IMPOBECPACT YMCHUC HAXOAUTH INPOLCHT WKW JOJIO YHCJd, pCIIATh
TCKCTOBLIC 3a/1a4X, IIPUMCHSA JIAaHHBIN HABBIK.
3aHaHI/I€ 2 IMPOBCPACT YMCHHUC pa6OTaTB CO CTCIICHBIO C INOCJIBIM HJIIH
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3anganus 3 U 6 MPOBEPAIOT YMEHHUE NMPEOOPa30BbIBATH U HAXOJIUTh 3HAUCHUS
TPUTOHOMETPUUECKUX BHIPAKECHUI.

3aganue 4 nmpoBepseT YMEHHWE pellarh 3aayd, WCIHOIb3Yys 3HAHUS
00 apupmMernyeckoi 11b0 0 reOMETPUYECKON MPOTrPECCUSIX.

3amanust 5 U 9 TPOBEPSIOT YMEHHs pacro3HaBaTb U CTPOUTH TpaduKu
AJIIEMEHTAPHBIX (DYHKIMI, OMUCHIBATH CBOMCTBA YMUCIOBOM (YHKIMU TO €€
rpaduky, pemarb ypaBHEHHUS, UCTIONB3YS Tpaduku HyHKIIMMA.

3anganue 7 npoBepsET yMEHUE PELIaTh TPUTOHOMETPUUECKUE YPABHEHHS.

3ananue 8 MpoBepsieT yMEHUE peliaTh APOOHO-PALIOHATIbHBIE HEPABEHCTBA.

B 3amanusx 10, 11, 12 u 13 npoBepsitoTcst yMeHuUs: peliaTb TeOMETPUUECKUE
3aJlaul; HaxXOJIUTh OTPE3KH, YIJbl, IUIOMATd M OObEMbI; OOBICHATH CBOU
paccy’KJeHusl, CChUIAsACh HA YCIOBHE U U3BECTHBIE TEOPEMBI.

3amanus 14, 16 um 17 mnpoBepstoT yMEHHE HAaxOAUTh BEpPOSITHOCTH
CIIy4yallHbIX COOBITUM B ONBITAX, 3Hasg BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITUH,
B TOM YHCJI€ B OMNbBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH, a TAKXKe
BEPOSITHOCTH C IMOMOIIIbIO IEPEBa CIyYaHOTO OMBITA.

3aganue 15 mpoBepser yMeHwe paboTaTh € MHOXECTBaMHU, 3HAHUE
omnepanuu HaJ MHOXKECTBAMH, YMEHHE UCIIOJIb30BaTh quarpaMmy Oijepa — BeHHa
IIPU PEIICHUU 3a/1a4.

9. Cucrema olleHMBAHUS BBINOJHEHUS OT/AeIbHBIX 32/IaHUI U Pa0OTHI B 11€JI0M

[IpaBunbHOE BBIMOJHEHUE Kaxjaoro u3 3aganuit 1-6, 10-12, 14-16
ounenuBactcs 1 6amtom. 3amanus 1-6, 10-12, 14—16 cunmTaroTcs BBIITOJHESHHBIMU
BEPHO, €CIM OOYYAIOIIMIICS 1]l BEPHBIM OTBET.

3a BBINOJIHEHUE KAXA0ro U3 3agaHuil 7-9, 13 u 17 ¢ nonHbIM pelieHueM
BbicTaBisiercss or 0 1o 2 0ayuioB B 3aBUCHMOCTH OT MOJHOTHI U MPABMIBHOCTU
peleHns COorjlacHO KpurepusaMm. 3aganusa 7, 8, 13 wm 17  cuurarores
BBINIOJIHEHHBIMU BEPHO, €CIU OO0YyYalolluica NpUBENl pPEleHWEe U Jall BEPHbIN
orBeT. B 3aganum 9 HeoOxoaumMo nocTpouTh IpaduK (QYHKIUUM U OTBETUTH
Ha IIOCTABJICHHBIN BOIIPOC.

MaxkcuMabHBIM IEpBUYHBIN 0alT 32 BEpHOE BBIMOJIHEHUE BCel paboThI — 22.
3aganus 1-9 oTHOCATCS K yueOHOMY Kypcy «Anredpay.

3ananus 10-13 otHOCsTCS K yueOHOMY Kypey «I eomeTpusi».
3ananus 14—17 otHOCsTCS K yueOHOMY Kypcy «BeposSTHOCTh U CTAaTUCTHKAY.

MakcumanbHbIN IEPBUYHBIN 0aslI 10 Kypey «Anredpay — 12.

Pexomenoyeman mabauya nepesooa 6annos 6 ommemxu no nAMUOALIbHOLU WKAJe

OTMeTKA 0 NATHOAILHONM IIKAJIe 2Q» «3» «4» «5»

ITepBuunbie OaIBI 02 3-5 69 10-12
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MaxkcumanbHbIN NepBUYHBINA Oat o Kypey «['eomerpusy — 5.

Pexomenodyemasn mabauya nepeeoda 6annos 8 ommemku no nAMuOALIbHOU WKAJe
OTrMeTKa Mo NATHOAUIBHOM IIKAJE «2» «3» «4» «5»
IlepBruuHBIe OaIbI 0 1 2-3 4-5

MakcumanbHbIi IEPBUYHBINA 0al 10 Kypcy «BeposiTHOCTh U CTaTUCTUKA» — 5.

Pexomenoyemasn mabauya nepeeoda 6annos 6 ommemku no nAMUOALIbHOU WKAJle

OTMeTKA M0 NATHOAJILHOM IIIKAJIe «2Q» «3» «4» «5»
IlepBruyHBIe OaIbI 0 1 2-3 4-5

10. IIpoa0/ZKUTEJIBHOCTH POBEPOYHON PadoThI

Ha BbImonHeHne mpoBepoYHOM pabOTHl OTBOAWTCS JBa ypoka (He Ooee
45 MmuHyT Kaxapii). Pabora coctout u3 nByx uacteil. 3aganus yacteit 1 u 2 Moryr
BBITIOJIHATHCS. B OJIMH JIEHb C MEpephIBOM He MeHee 10 MUHYT WM B pa3HbIC JHH.
Ha BeimonHenue 3a1anuii KaxK0i 4acTu OTBOJUTCS OJUH YPOK (He Oosiee 45 MUHYT).

11. Onucanue J0NOJHUTENbHBIX MATEPHAJIOB H 000PY10BAHUS, HEOOXOAUMBIX
JJISl IPOBe/IeHUs1 POBEPOYHOIl padoThI

I[OHOJIHI/ITCJ'IBHLIG MaTcpualibl U O60py,ZLOBaHI/IC HC HUCIIOJIb3YIOTCA.

12. PekxoMeH1anuu Mo NOAroTOBKe K padore
CrnenuanbpHas IMOJAr0OTOBKA K IPOBEPOUYHOM paboTe He TpeOyeTcsl.
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