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IosicHuTEALHAA 3aNNCKA

Pabouas mporpamma «Iloxroroka k OI'D mo MaremaTuke» s
oOyyaroruxcst 9 kiacca cocTaBjieHa B COOTBETCTBHM C HOPMATHBHO-TIPABOBBIMU
JTIOKYMEHTaMU:

1. OenepanbHbiii 3akoH OT 29 nekabps 2012 roma Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepariumy;

2. denepanbHblil rOCYAapCTBEHHBIM 00pa30BATENbHBIN CTAHIapTa OCHOBHOTO
oO1ero 00pa3oBaHusi, YTBEPKACHHBIN TpHKa3oM MuHuCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepamuun ot 17.12.2010 Ne 1897, ¢ u3MeHEHUSIMU H
nornonaHeHusIMU OT 29 nexabps 2014 r. N1644, ot 31 gexabps 2015 r. N1577,

3.  ®denepanbHblii MepeyeHb YYEOHHKOB, PEKOMEHIYEMbIX K HCIOJIb30BaHUIO
IIpU peam3aliui UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTALIUI0 00pa30BaTeIbHBIX
IporpaMM HaYallbHOTO OOINEr0, OCHOBHOTO OOINEro, CpeaHero ooOIero
o0pa3oBaHUs, YTBEPXKIECHHOIO TMpUKa3oM MUHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit @enepauun ot 28.12.2018 Ne 345;

4. PaGouue nporpammel o Mmarematuke: 5-11 kmaccol/ (A.I'.Mep3msk,
B.Bb.ITomouckuii, M.C.Sxup u np.). — M.: Benrana-I'pad, 2017.

eab kypca:

CUCTeMAaTHU3alMsl 3HAHUN U CIIOCOOOB JEATEIBHOCTH YYaIUXCS M0 MaTeMaTUKe 3a
KypC OCHOBHOM WIKOJIbI, MOATOTOBKa OOyyalmuxcsi 9 kjgacca K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY 10 MaTEMaTHUKE.

3amauu Kypca:

3aKkpenuTh OCHOBHBIE TEOPETUYECKHE TMOHATUA U ONpPENETeHUs IO
OCHOBHBIM HM3y4Ya€MbIM Pa3/eiaM;

OtpaboTaTh OCHOBHBIE THUNBI 3a7ady u3ydaembix TuUnoB KHUM OI'D
«Anrebpa» u «I'eoMeTpus» U UX aITOPUTM PEIIICHUS,

®opMupoBaTh y 00YYaIOIIMXCS IEIOCTHOTO TMPEACTABICHUS O TEMe, ee
3HAYEHHUs B pa3/iesie MaTEMATUKH, MEKIIPEAMETHBIE CBSI3U C JPYTUMU TEMaMU;

CriocoO6¢cTBOBATH VUHTEJUIEKTYaJIbHOMY Pa3BUTHUIO yyammxcs,
(GOpMHUPOBAHUIO KAYECTB MBILIUICHUS, XapaKTepHbIX I MaTeMaTH4eCKOU
NEATETPHOCTH M HEOOXOMMMBIX YUEHUKY I ycenemHon caaun OI'D, mis oOmiein
COLIMAJIbHON OpPUEHTALUH;

AKIIEHTUPOBAaTh BHUMAHUE YYallIUXCS Ha €AMHBIX TPEOOBAHUSX K ITpaBUiIaM
oopMIICHUS PA3IMYHBIX BHUJIOB 33JaHUI, BKIIOYa€MbIX B UTOTOBYIO aTTECTAIUIO
3a KypC OCHOBHOW IIKOJIBI.

CriocoOCTBOBAaTh CO3/IaHUIO YCIOBUN OCMBICICHHOCTH yU€HUS, BKIIOUCHUS
B HEro oOydYarouierocs Ha ypoBHE HE TOJIbKO MHTEIJIEKTYalbHOM, HO JUYHOCTHOMN
U COLIMAJIbHOM aKTUBHOCTU C MPUMEHEHUEM TEX MJIM UHBIX METOA0B 00yUYEHUS.



IIporpamma kypca «llogroroBka k OI'D mo maremaruke» INpeaHa3HadueHa
JUIsL TIOBBIIEHHUS S(PQPEKTUBHOCTH TOATOTOBKM oOydamomuxcs 9 kiacca K
OCHOBHOMY T'OCYJIapCTBEHHOMY OHK3aMEHY [0 MaTeMaTUKE 3a KypC OCHOBHOM
IIKOJIBI ¥ TIPEyCMaTpPUBAET UX TOJTOTOBKY K JalIbHEHIIeMy 00y4YeHHIO B CPEIHEH
IIKOJIE»; HAMPABJICH HAa BOCIIOJIHEHUE HEAOCTAIONINX 3HAHUM, OTPaOOTKy MPUEMOB
pelieHust 3aJJaHui Pa3JIMYHbIX TUIIOB U YPOBHEN CIOKHOCTU BHE 3aBUCUMOCTH OT
bopMyITHpPOBKH, a TakKe OTPabOTKy THUMOBBIX 3amaHuit OI'D mo maremaruke Ha
TECTOBOM MaTepuayie; MO3BOJIUT CUCTEMAaTU3UpPOBAaTh W YIIIyOUTh 3HAHUSA
yyalluxcsi MO pa3MYHbIM pa3feiaaM Kypca MaT€MaTHKU OCHOBHOW IIKOJIBI
(apudmeruxe, anredpe, CTAaTUCTUKE, TEOPUH BEPOSTHOCTEN U TEOMETPUH ).

[Iporpamma kypca cocrtaBiieHa Ha ocHOBe (O0s3aTeIbHOTO MHHUMYyMa
cojiepKaHusi 00pa30BaTENIbHBIX MPOrpaMM [0 MaTeMaTHKe W TpeOOBaHHM K
YPOBHIO TOATOTOBKH BBIMMYCKHUKOB OCHOBHOW MIKOJBI, ¢ yueToMm Crnernuduxanuu
KHUM nyis mpoBenenust OI'D o MatemMaTuke U
Konudukaropa nposepsiembix TpedoBanuii k pe3ynbrataM ocBoeHuss OOIT OO0 u
AJIEMEHTOB cojiepkaHus st mpoeAeHust OI'D mo MatemMaTuKe, NOATOTOBICHHBIX
OUIIN.

B cootrBerctBuu ¢ yueOHbIM mianHoM MBOY COII Ne28 r Cumdbepomnons
Ha 2024-2025 y4eOHBIN TOA HAa M3y4yeHHE Kypca oTBeaeHO 24 yaca (1 wac B
HEJICITIO).

Ilnannpyembie pe3yJibTaThl 0CBOCHHUS MPOIPAMMBI Kypca

Jluunocmuvwle pesyromamoi:

OTBETCTBEHHOE OTHOIIEHHWE K YYEHHI0, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHUIO M CamMOOOpa30BaHUI0O HA OCHOBE MOTHUBAIMM K OOYYECHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JTATbHEHIICH WHANBUIYJTbHON
TpaekTopuu O0Opa3oBaHUsi Ha 0aze OpPHUEHTHPOBKM B MHpe Tnpodeccuii u
npo(eCCUOHANIBHBIX MPEANOYTCHU, C YYETOM YCTOMYMBBIX IO3HABATEIbHBIX
WHTEPECOB, a TaK)Ke Ha OCHOBE (OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHHS K
Tpyny.

@opMUpPOBAaHUE  LEIOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH.

OcBoOeHHE COLUANIBHBIX HOPM, TIPaBUJI TOBEJEHUS, poJjie U (OpM COLMATBHOM
KU3HU.

Pa3BuTre MOpaibHOrO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPAIbHBIX
mpo0JIeM Ha OCHOBE JINYHOCTHOTO BbIOOpa, (hOPMHUPOBAaHUSI HPABCTBEHHBIX 1YBCTB
U HPABCTBEHHOIO NOBEJEHHUS, OCO3HAHHOIO M OTBETCTBEHHOTO OTHOIIEHUS K
HPABCTBEHHBIM IMOCTYMKAM.

dopMupoBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHUH W
COTPYAHUYECTRBE.

dopMupoBaHHE  CIIOCOOHOCTH K  OMOIMOHAIBHOMY  BOCTIPHSITHIO
MaTeMaTUYeCKUX 00BEKTOB, 3a/1a4, PEIIEHUHN, PACCYKIECHUN

Memanpeomemmuvie pezyromanvl 00y4enus
Pecynamuenvie YY/[



OTIPEIEISITh COOCTBEHHBIC MPOOJEMBbI W MPUYMHBI MX BO3HUKHOBEHHS IPHU
paboTe ¢ MaTeMaTUYECKUMU OObEKTaMU;

(bopMyIMpOBaTh COOCTBEHHBIC BEPCHUU WM TPUMCHSITH YK€ H3BECTHBIC
GbOpMBI UM METONBI pEIICHHS MaTEeMaTUYECKOW MpobieMbl, (HOpMyIUPOBATH
IIPEAIOJI0KEHUS ¥ CTPOUTD TUIIOTE3bI OTHOCUTEIBLHO PaccMaTprUBaeMOro o0beKTa
IPEIBOCXUIIATH PE3YIbTATHI CBOCH yUeOHO-TI03HABATEILHOM NESITEIEHOCTH;

ONpENENITh IyTH JOCTHXKEHUS 1eied W B3BEHIMBAaTh  BO3MOXHOCTH
pasperieHus] OMPEeeICHHBIX y4eOHO-TIO3HABATEIbHBIX 3a/lad B COOTBETCTBUHU C
OTIpe/IeTICHHBIMH KPUTEPUSIMH U 331a4aMU;

BBICTpaWBaTh COOCTBEHHOE 00pa3oBaTelbHOE IMOMAMPOCTPAHCTBO IS
paspenieHuss OmpeIeICHHOTO Kpyra 3ajiad, ONpeAeisiTh U HAaXOAUTh YCIOBHUS JIJIS
peanu3aluu uaeH U riaHoB (CaMooOydeHHe);

CaMOCTOATENILHO BBIOMPATh Cpeau MPEMJIOKCHHBIX PECypcoB Hamboee
s¢dexTuBHBIE W 3HAYMMBIE TpU pabOTe C OMpPENeTICHHON MaTeMaTUYeCKON
MOJIETIBIO;

YMETh COCTAaBJATh IUIAH pasperieHuss OmpeaesieHHOTO Kpyra 3ajad,
UCIIOJIb3Ysl PA3IUYHbIE CXEMBbI, PECYpPChI IOCTPOCHUS AHarpaMM, MEHTAIbHBIX KapT,
MTO3BOJISIONIUX MPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHAIIA3 3a7a4H,

YMETh TUIAHUPOBATh CBOM 00pa30BaTENbHBIN MapUIPyT, KOPPEKTUPOBATH U
BHOCUTH ONpEJICICHHBIC W3MCHCHHS, KAaYeCTBEHHO BJIMSIONIME HA KOHEUYHBIM
POIYKT y4eOHO-TI03HABATEIHLHOU JIEATEILHOCTH;

YMEHHUE KaueCTBEHHO COOTHOCUTH CBOM JICUCTBHS C MPEABKYIIAEMbIM UTOTOM
y4eOHO-TI03HABATEILHON ACATEIBHOCTH MOCPEACTBOM KOHTPOJS W TJIAHUPOBAHUS
y4eOHOTro Tporiecca B COOTBETCTBUM C H3MEHSIOIIMMUCS CHUTyallUsIMH U
PUMEHSCMBIMU CPEJICTBAMU M (OopMaMH OpPraHU3alMA COTPYJAHHYCCTBA, a TAKXKE
WHIMBUyJIbHON PabOThI HA YPOKE;

yMEHUE OTOMpPaTh COOTBETCTBYIOIME CPEJCTBA pEATU3ALNA PEIICHUS
MaTEeMaTHYECKUX 3a7ad, IMOAOMpaTh WHCTPYMEHTHI JUIsl OIICHWBAHUS CBOCH
TPAeKTOPHUH B pabOTE C MATEMATUYECKUMHU MMOHATUSIMH U MOJICIISIMHU;

Ho3naeamenvhnvie YY/[

YMEHHUE OMPEEIATh OCHOBOIIOIATAIOINIECE MOHATHE U MPOU3BOIAUTH JIOTHKO-
CTPYKTYPHBIM aHaJIM3, ONPEIENSITh OCHOBHBIE MPU3HAKK M CBOMCTBA C MOMOIIBIO
COOTBETCTBYIOIIHMX CPEICTB M HHCTPYMEHTOB;

yMEHUE TIPOBOJUTH KIacCU(PUKAIMI0O OOBEKTOB HAa OCHOBE KPHUTEPUEB,
BBIICIIATh OCHOBHOE Ha ()OHE BTOPOCTEIICHHBIX JIAHHBIX;

yMEHHUE TMPOBOJUTH JIOTHUECKOE PACCYXICHHE B HAMpaBICHUU OT OOIIUX
3aKOHOMEPHOCTEHN M3y4aeMoi 3a/1auu JJ0 YACTHBIX PACCMOTPEHUM;

YMEHUE CTPOUTh JIOTHUECKHE pPACCYKICHUS Ha OCHOBE CHCTEMHBIX
CpPaBHEHUW OCHOBHBIX KOMIIOHEHTOB H3y4aeMOr0 MaTEMaTHYECKOTO paszfeia WM
MOJICIIH, TIOHSITHS WJIM KJIACCOB, BBIJICIISAS OMPECICHHBIC CYIIECTBCHHBIC TTPU3HAKH
WJIN KPUTEPUU;

YMEHUE BBISIBISATh, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTH, JIOTHYHOCTH
COOTBETCTBYIOIIMX IIETIOYCK pacCyKIeHUH TMpu paboTe ¢ MaTreMaTHYeCKUMHU
3alayaMi, yMETh MOJAPOOHO U CXKATO TMPEJCTABIATh JACTAIM3AIMI0 OCHOBHBIX



KOMIIOHEHTOB IIPU JOKA3aTEJILCTBE MOHSATUN U COOTHOIIEHU HA MAaTeMaTHUYE€CKOM
SI3BIKE;

YMEHUE OpraHu30BbIBATh MOUCK W BBIBJISTH NPUYUHBI BO3HUKAIOIIUX
IpOIIECCOB,  SABJICHWN, HauOoyiee  BeposTHbIE  (AKTOPbl, MO  KOTOPHIM
MaTeMaTUYECKUE MOJICIM U OOBEKTHI BEIyT CeOsl MO OMpeeICHHBIM JIOTHYECKUM
3aKOHaM, yMETh IPUBOJUTh IPUUMHHO-CIICICTBEHHBIN aHAJIN3 MOHATUH, CYyXICHUAN
Y MaTeMaTHYECKHX 3aKOHOB;

YMEHUE CTpPOUTh MATEMATHYECKYI0 MOJEIb NP 3aJaHHOM YCJIOBHH,
oOnagaroreil  OmpeneNeHHBIMU  XapaKTepPUCTUKAMU OOBEKTAa TIPH  HAJUYUH
OTIPE/ICJICHHBIX KOMITOHEHTOB (POPMUPYIOIIETOCS MPEAIoIaraéMoro MmoHsATUS WU
SIBJICHHUS;

YMEHHUE MEPEBOJIUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTaBJISIIOLIYIO
MaTeMaTH4YeCKOW 3a7adyd Ha S3bIK TPapUUYECKOro OTOOpPaKEHUs - COCTaBJICHUS
MaTeMaTH4YECKOU MOJEIHN, COXPAHSIOUIEN OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU,

YMEHHE 3aJ]1aBaTh IUJIAH PELICHUS MAaTEMAaTHYECKOW 3aJauM, pPEeaIn30BbIBATH
QITOPUTM JCUCTBUM KakK MOIIAroBOM MHCTPYKIMU MJid pa3peuieHus y4deOHO-
MO3HAaBaTEJIbHOM 33/1a4U;

YMEHHUE CTPOUTH J10KA3aTEIbCTBO METOJIOM OT MPOTUBHOIO;

ymeHue  pabotaTb ¢ TOpOOJIEMHOW  CUTyalueidl,  OCYIIECTBISTh
00pa3oBaTeNbHbII MPOLECC MOCPEICTBOM MTOMCKA METOJIOB M CLIOCOOOB pa3peleHHUs
3a71a4uM, ONPEAEIATh TPAHUIBI CBOEr0 00Pa30BaATEILHOTO TPOCTPAHCTRA;

YMETb OpPUEHTHPOBATHCA B TEKCTE, BBISABIATH TJIABHOE YCIOBHE 33aud U
yCTaHaBJIMBATh COOTHOIIEHUE PACCMATPUBAEMbIX OOBEKTOB,;

yMEHUE TEpPEeBOANTh, HWHTEPIPETUPOBATH TEKCT B  HHBIE  (POPMBI
npejacTaBiieHus UHGOPMAIUU: CXEMBI, JUarpamMMbl, rpaduueckoe MpeCcTaBICHUE
JAHHBIX;

Kommynukamuenwvie YY/[

yMeHue paborath B KOMaHJE, (POPMUpPOBAHME HABBIKOB COTPYAHUYECTBA U
y4eOHOTO B3aMMOJICHCTBUSI B YCIOBUSIX KOMAHIHOM HWTrPhl WJIM WHOU (POPMBI
B3aUMOJICUCTBHUS,

YMEHUE pacHpeelisaiTh PO M 33/la4d B paMKax 3aHsTHs, (OPMHUPYS TAKXKE
HaBBIKM OPTraHU3aTOPCKOI0 XapaKkTepa;

YMEHHUE OIIEHHWBAaTh TMPABUIBHOCTh COOCTBEHHBIX JEHCTBUH, a TaKxKe
JNEATEIBHOCTH IPYTUX YYaCTHUKOB KOMaH/IbI,

KOPPEKTHO, B paMKax 3aJad KOMMYHHUKAIUU, (OPMYyJIUPOBaTh U OTCTaUBATh
B3[VISIABI,  ApryMEHTUPOBATh  JOBOABI,  BBIBOJABI, a TAaKX€  BBIJIBUTATH
KOHTpapryMEHThI, HEOOXOUMBIE JJIsl BBISIBJICHUS CUTYaIlUU yCIieXa B PEIICHUH TOU
WJIM MTHOM MaTeMaTHUYCCKOM 3a/1auH;

YMEHUE MOJb30BaAThCSI MATEMAaTUUECKUMHU TEPMUHAMU JIJIS PEIICHUs y4eOHO-
MO3HABATEIbHBIX 3a7ady, a TaKXKe CTPOUTh COOTBETCTBYIOIIME PEUYEBbHIC
BBICKA3bIBAHUSI HAa MAaTEMAaTHYE€CKOM S3BIKE JUJI1 BBICTPAUBAHUS MATEMATHYECKOU
MOJEINH;

YMETh CTPOUTHh MAaTEMATHYECKUE MOJIEIHA C MOMOUIBI0 COOTBETCTBYIOIIETO
IPOrpaMMHOTO 00ECIIeYeHUsI, CEpPBUCOB CBOOOHOTO OTJAJICHHOTO TOCTYIIA;



YMETh T'PAMOTHO M YETKO, coriacHo npaswiaMm odopmienus KMM-a OI'D
3aHOCUTH MOJIYYEHHbIE PE3YIIbTATHI - OTBETHI.

lIpeomemmnvie pezynivmamoi:

(dbopMHpOBaHHE HABBIKOB IMOMCKA MAaTEMAaTHYE€CKOTO METOJa, alfOpUTMA U
MOMCKA pEeIIeHUs 3a7]auu B CTpyKType 3aaad OI'D;

(dhopMHUpOBaHrE HABBIKA PEIICHUS OMPEACIICHHBIX THUIIOB 33/1ad B CTPYKTYpe
3agau OI'D;

yMeHHe padoTaTh ¢ TaOJIUIaMU, CO CXEMaMH, C TEKCTOBBIMU JTaHHBIMU; YMETh
peoOpa30oBbIBATh 3HAKU M CHMBOJIBI B JOKAa3aTEIhCTBAX M MPUMEHSIEMBIX METOJIaX
JUISL pelIeHus: 00pa30oBaTeIbHBIX 33]1ay;

YMEHUE MPUBOJIUTH B CHUCTEMY, COTOCTaBIIATH, 0000IIaTh W aHAIM3UPOBATH
uH(OpPMAIMOHHBIE KOMIIOHEHThI MaTeMaTHYEeCKOT0 XapakTepa U yMETh NMPUMEHSITh
3aKOHBI ¥ TIpaBUJia JUIs PEIICHUS] KOHKPETHBIX 3a/1a4;

YMEHUE BBIICIATh TJIABHYI0 M M30BITOUYHYIO HH(OPMAIMIO, MPOU3BOAUTH
CMBICIIOBOE C)KaTUE MaTeMaTH4eCKuX (PaKTOB, COBOKYIMHOCTH METOJIOB U CIOCOOOB
pemieHus; yMEeTh MPEACTaBIsATh B CIOBECHON (opme, HCHOIb3Yysl CXEMBl U
paznuyHble TaONMIBl, TpaduKW W AUarpaMMbl, KapThl TMOHSTUH U KIACTEPHI,
OCHOBHBIE UJIEU U IUIAH PEIIEHUS TOW UM MHOW MaTEMAaTUUYECKOMN 3a/1auH.

Tpebosarus K ypo6HIO NOO2OMOBKU YYAUWUXCS
Harypaabnbie unciia. /[poou. PanmonajabHbie ynciia
Buinycknuk nayuumca:

MOHUMAaTh OCOOEHHOCTH JECATUYHON CUCTEMbI CUUCIICHUS,;

ONEePUPOBATH MOHSATUAMHU, CBI3aHHBIMU C JETUMOCTbIO HATyPAJIbHBIX YUCE;

BBIpOXKaThb 4YHCJIa B OKBUBAICHTHBIX (GopMax, BbIOMpas Hauboiee
MOAXOISAIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIIWH;

CpaBHUBATh U YHOPSI0YUBATH PALIMOHATIBHBIE YHUCIIA;

BBINIOJIHATh BBIUMCIICHHUS C PAlMOHAJbHBIMH YHCIIAMH, COYETas YCTHBIE U
MUCbMEHHBIE TPUEMBI BBIYUCIICHUN, TPUMEHEHHUE KAIIbKYJISITOPA;

WCIIOJIb30BaTh TMOHSTUS U YMEHHS, CBSI3aHHBIE C MPONOPLHUOHAIBHOCTHIO
BEJIMYMH, TMPOIEHTaMHU, B XOJI¢ PEIICHHS MaTeMaTHYeCKUX 3ajJad U 3aj]ad u3
CMEKHBIX ITPEAMETOB, BBIIOIHATh HECIOKHBIE TPAKTUUECKUE PACUETHI.
JlelicTBUTEJIbHBIE YHCJIA
Buinycknuk nayuumes:

UCIIOJIb30BaTh HAYaJIbHBbIE MPEICTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
YHCell,;

OMEePUPOBATH MOHSATUEM KBAJIPATHOT'O KOPHSI, IPUMEHSATH €r0 B BHIYUCIICHUSIX.
AuredOpandecKkue BbIPAKEHUS
Buinycknuk nayuumes:

OIEpUPOBAThH MOHATUSIMH «TOXKJIECTBO», «TOXKIIECTBEHHOE TTPEOOPa30BaAHUEL,
pelaTh 3a7a4u, coJiepxkaiiue OyKBeHHbIC JIaHHbIC; padoTaTh ¢ popMynamu;

BBIMIOJTHATh NTPE0Opa30BaHUs BBIPAXKEHUM, COAEPKAIINX CTEINEHH C LEIbIMU
MOKA3aTEeJsIMA U KBAIPATHBIE KOPHU;

BBITIOJTHSITh TOXKJIECTBEHHBIE MPE0OPa30BaHUS PAllMOHAJIBHBIX BBIPAYKEHUM Ha
OCHOBE MPaBWJI ACHCTBUI HAJ MHOTOUYJICHAMH U alIreOpandecKuMH ApOOsIMHU;

BBITIOJTHSTH PA3JIOKEHNE MHOTOUJICHOB HA MHOXKHUTEIIH.




YpaBHeHus
Buinycknuk nayuumecsa:

pelIaTb OCHOBHBIE BU/bl PALMOHAIBHBIX YPAaBHEHUN C OAHOM IIEPEMEHHOMU,
CHUCTEMBI JIBYX YPAaBHEHUU C IByMs [IEPEMEHHBIMU;

NOHUMATh YPAaBHEHUE KaK BaXHEHIIYI0 MATEMaTUYECKYH0 MOJENIb IS
OMMCAHUS M U3YYEHUS Pa3HOOOPA3HBIX PEAJBHBIX CUTYalHH, pElIaTh TEKCTOBBIE
3a/1auu anredpandyeckuM METOI0M;

MPUMEHATh TpadUUecKue MPEACTABICHUS JI1 HCCIEIOBaHUS ypaBHEHU,
VICCIIEIOBAHUS U PELICHUS CUCTEM YPABHEHUU C IByMs IEPEMEHHBIMU.
HepaBeHncrBa
Buinycknuk nayuumes:

IIOHUMAThb W NPUMEHATH TEPMHUHOJIOTUKD M CHUMBOJIUKY, CBSI3aHHBIE C
OTHOILIEHUEM HEPABEHCTBA, CBOWCTBA YMCIOBBIX HEPABEHCTB;

pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; peIlaTh
KBaJ/IpaTHbIEC HEPABEHCTBA C OMOPOM Ha rpaduyuecKue MpeacTaBICHUs.

OcHoBHbIE IOHATHA. UKc/I0BbIe QYHKIIUU
Buinycknuk nayuumeca:

MOHMMATh U HWCIOJb30BaTh (PYHKIIMOHAIbHBIC MOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHUS);

CTpOUTh TpauKd DJIEMEHTAPHBIX (QPYHKIUH; HCCIEI0BaTh CBOMCTBA
YUCJIOBBIX (DYHKITUH HA OCHOBE M3y4YEHUS MTOBEJECHUS UX TpadUKOB;

NOHUMATh (PYHKIMI0O KaK BaKHEHIIYI0 MaTeMaTUYeCKyl0 MOJENb s
ONMCaHHs  TPOLECCOB W  SBICHUW  OKPYXaloLEro  MHpPA, IPUMEHSTh
(GYHKIMOHATBHBIA SI3BIK JJISI OMUCAHUS W KCCIEIOBAHUSA 3aBUCHMOCTEH MEXKIY
bU3UYECKUMU BEIMUMHAMM.

OnucarejibHAsi CTATUCTUKA
Buinycknuk nayuumecsa:

UCIIONb30BaTh  MPOCTEHIIME  CcHocoObl  MPEACTABICHHUS W aHAIU3a
CTaTUCTUYECKUX JaHHBIX.

Cay4aiinbie COObITHSI M BEPOSITHOCTH
Buinycknuk nayuumes:

HaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTH CIIy4ailHOTO COOBITHSL.
KomoOunaropuka
Buinycknuk nayuumcs:

pematb KOMOMHATOPHBIE 33/1a4d HAa HAXOXJIEHHE yucia 00bEeKTOB
VT KOMOWHATIH.

Conep:kaHue Kypca

«IIpakTHKO-OpHeHTHPOBAHHBbIE 3adaHus» OTpadoTrka 3agau Ne 1-5 KM OI'D.

TabmuuHoe u rpauyeckoe MpEACTaBICHUE [IAHHBIX, IUIAH M CXEMa,
U3BJICUEHUE HYKHOU MHpOpManuu. I3MeHUnBOCTh NpU M3MEpeHusX. Pemaronue
npaBuia. 3aKOHOMEPHOCTHM B H3MEHUYMBBIX BEJIMYMHAX. BbluncieHus u
npeobpa3oBaHue BenuuMH. lccnemoBaHue —MPOCTEHIIMX — MaTeMaTHYECKHX
MOJIEJIEN.



«Bbluuciaenust u npeodpazopanus». Orpadorka 3amxad Ne 6 KNIM OI'D.

Heiicmeusn ¢ namypanvHbimu yucaiamu

CnoxxeHrie W BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYMTAHUS, CBSI3b
MEXJy HUMHU, HaXOXKJACHUE CYMMBI U Pa3HOCTHU, U3MEHEHHE CyMMBbI M Pa3HOCTHU
IPY ©3MEHEHUU KOMITOHEHTOB CJIOKCHUS U BEIYUTAHUS.

YMHOXKEHHUE U JIeTIeHUuEe, KOMIIOHEHThl YMHOXKEHUS U JCJICHUS, CBA3b MEKIY
HUMH, YMHOXXEHHE U CJIOXKEHHE B CTOJOMWK, JeJE€HUE YroJIKOM, IpOBEpKa
pe3yibTaTa ¢ MOMOIIBIO TPUKUIKHA U 0OpAaTHOTO JACUCTBHS.

Yucnoswvie evipasricenusn

YucnoBoe BbIpAXKEHUE U €r0 3HAUCHUE, TOPSIA0K BBIITOJHEHUS IEHCTBUI.

/Ipoou. Ooviknosennvie Opoou

Hoinst, yacTh, ApoOHOE Yucio, ApoOb. [[poOHOe dYuciIo Kak pe3yibTar
nenenus. [IpaBunbHbIE U HEMpPaBWIbHBIE ApOOU, CMENIaHHAs IpoOb (CMEIIaHHOe
YHUCJIO0).

3anuch HaATypajdbHOTO YWCIa B BHUJAE JIpOOM C 3aJaHHBIM 3HAMEHATEIICM,
npeoOpa3oBaHUE CMEIIAHHOM APOOH B HEMPABMIIBLHYIO IPOOb U HA00OPOT.

[IpuBenenue npodeit k obeMy 3HameHatent0. CpaBHEHUE OOBIKHOBEHHBIX
TpoOeii.

CnoxeHre U BbIYUTAHHUE OOBIKHOBEHHBIX JAPOOEd. YMHOXKEHUE U JCICHUE
O0OBIKHOBEHHBIX APOOEH.

Apudmernueckue IeUCTBUS CO CMEIIaHHBIMU IPOOSIMH.

Apudmernueckue 1elcTBUS C IPOOHBIMU YUCIAMH.

Cnocobbl payuoHanuzayuu 8bIYUCIeHUL U UX NPUMEHEHUEe NPU BbINOJIHEHUU
Oeticmasuil.

Hecamuunvie opoou

[IpeoOpazoBanue JecATUYHBIX JApoOeil B 0ObIKHOBeHHBIE. (CpaBHEHHE
JNeCATUYHBIX ApoOeil. CrokeHrne U BIYUTAHUE JIECITUUYHBIX ApoOei. OKpyrieHue
JNECATUYHBIX TpoOeii. YMHOXKEHHE u JICJICHNE JECATUIHBIX
npobeit. Ilpeobpaszosanue 00bIKHOBEHHBIX Opodell 6 OdecsimuuHble OpoOU.
Komneunvle u 6eckoneynvie decsimuutnvie OpooU.

Yucna. Payuonanvnwie yucna

MHOXeCcTBO panuoHanbHbIX uuceld. CpaBHEHHE PpalMOHAIBHBIX YHCEN.
JleficTBUs C palMOHAIBHBIMU uucIaMu. [Ipeocmasnenue payuoHaibHo2o 4Yucia
0ecsmuyHol OpoobH.

/poono-payuonanvuvie eviparxcenus

[IpeoOpazoBanue IPOOHO-TMHEHHBIX BBIPAKEHUN: CIIOKEHHE, YMHOKECHHE,
nenenue. Anreopanueckas JapoOb. CokpareHue  anreOpandyeckux — ApoOei.
[IpuBenenue anrebpanyeckux apobed k oOmeMy 3HameHaTemo. JledcTBusi ¢
anreOpanuyecKuMu JpoOsSIMU: CJIOKEHHE, BBIUUTAHUE, YMHOXEHHE, JIeJICHUE,
BO3BEJICHUE B CTEIIEHb.

«eiicTrBuTeNbHBIE Yncaa». OTpadboTka 3a1au Ne 7 KM OI'D.
Payuonanvnsie uucna



N300paxxeHre 4yucen Ha 4YMCIOBOM (KOOpAMHATHOM) mpsiMoil. CpaBHEHHE
quces. Moayiib ynciia, reoMeTpuyecKasl MHTEpIpeTaus MoayJs yucia. JleldcTus
C TIOJIO)KUTEJIbHBIMU U OTPULIATEIbHBIMU YKCIaMU. MHOKECTBO LEbIX YHCET.

Koopounama mouxu

OCHOBHBIE NOHATUS, KOOPOUHAMHBLIL VY, PACCMOAHUE MEHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvusvie uucna

[lonsiTue wuppanuoHaNbHOrO uwKcia. Pacrno3HaBaHue HpPpaMOHATBHBIX
YHCEJL.

MHmnooicecmso OelicmeumenbHbiX Yucer.

«IIpeoOpazoBanne ajaredopanyecknx BbipazkeHuin». Orpadotka 3amau Ne 8§ KUM
oros

Hppayuonanvnsie uucna

[lonsiTue wuppanmoHanbHOro uwKcia. Pacrno3HaBaHue HppaMOHATBHBIX
yucen. [lpumepsl nokazaTensCcTB B anredpe. [eticmeusi ¢ uppayuoHailbHuiMu
YUCTIAMU: YMHOJNCEHUE, OelleHle, 8036e0eHUe 8 CTNEeNeHb.

Mmuooicecmaso OeticmeumenvbHbulx Yucei.

«YpaBHeHusi M HepaBeHCcTBay. OTpadoTrka 3a1au Ne 9 KUM OI'D.

Pagencmea

UucnoBoe paBeHCTBO. (CBOHCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOU.

Ypaenenusn

ITonsiTue  ypaBHeHMss W KOpHS  ypaBHeHus. [IpencraBimenne o
pPaBHOCWJIIBHOCTH ypaBHeHui. OO0macTh ompesaeneHus ypaBHeHHs (00JacTh
JNOMYCTUMBIX 3HAYEHUW TEPEMEHHOM ).

Jluneiinoe ypasnenue u e2o KOpHu

Pemienne nuHelWHBIX ypaBHEHUH. JIMHEMHOE ypaBHEHHE C MApPaAMETPOM.
KonnuecTBO KOpHEW JNMHEHHOIO ypaBHEHHUs. PellleHHe JTMHEWHBIX YpaBHEHHUH C
1apaMeTpOM.

Keaopammnoe ypasnenue u e2o Kopnu

KBanparneie  ypaBHEHWUS. Henonnsie KBaJIpaTHbBIC YpaBHEHUS.
JIMCKpUMUHAHT KBaApaTHOro YypaBHeHHs. Dopmyna KOpHEM KBaApaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buerta. Pemenue
KBAJIpATHBIX ypPaBHEHWI: HCIOJIb30BaHWE (DOPMYJIBI IS HAXOXKICHUS KOpHEH,
rpa@uuecKkuil METOJl peIleHUs, PA3IOKEHUE Ha MHOXKHUTEIM, MOA00p KOpHEH ¢
MCIIO0JIb30BaHMEM TeopeMbl Brera. KomuecTBO KOpHEN KBaapaTHOrO YPaBHEHUS B
3aBUCUMOCTH OT €ro AUMCKPUMHHAHTA. bHKBaJgpaTHbIC ypaBHEHHsS. YpaBHEHUS,
CBOJIMMBIE K JIMHEWHBIM M KBaJIpaTHbIM. KBajpaTHbIC ypaBHEHHUS C TApaMETPOM.

/Ipobno-payuonanvnusle ypasnenus

Pemenne mpoctedmmx ApoOHO-TMHEHHBIX ypaBHEHUM. Pemenue npoOHO-
palMOHAJIbHBIX YPAaBHEHUN.



MeTonbl pelieHusl ypaBHEHUH: METOAbl PABHOCHIIBHBIX IMPEOOpa3OBaHUIA,
METOJI 3aMEHbl IEpeMEHHOW, rpaduueckuid meroxa. Mcmosb3oBaHHE CBONCTB
(GYHKUMNA PU pELLIEHUH YpaBHEHUH.

ITpocreiiine upparoHaaIbHbIE YPaBHCHHS BUIA I (x)=a , "J flx)= \f glx)

o
VpaBuenus suga” — ¢ . VpapHeHUS B LIENBIX YUCIIAX.

«BepositHocTh coObITHID OTpadoTka 3amay Ne 10 KM OI'D.

Chyuaiinvie coovimus

CnyyaiiHble ONBITHl (IKCIIEPUMEHTHI), JIEMEHTAPHbBIC CIyYailHbIe COOBITHS
(ucxonpl). BeposTHOCTH d3reMeHTapHBIX CcOOBITHH. COOBITHS B  CIyYalHBIX
AKCIEPUMEHTAaX U OJIArONPUSATCTBYIONIME 3JIEMEHTapHbIe COObITHSA. BepostHOCTH
CIy4aiHbIX COOBITHI. OMNBITH C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Kiaccuueckuie BepOsSITHOCTHBIE OIBITHI C UCITOJIB30BAHUEM MOHET, KYOHKOB.

«®ynxkuuu u rpapuxkm». Otpadortka 3agauy Ne 11 KM OI'D.

Dynukyuu

Honamue gynkyuu

JlexapToBBl KOOPJAUHATHI Ha IMIOCKOCTH. DOpMUpOBAHUE MPEACTABICHHUHN O
METANpeMETHOM TMOHSATUU  «KoopaAwHaThl». CnocoObl 3amaHust  (PYHKITHI:
aHanuTH4eckui, rpaduueckuii, TtabmuuHbld. [padux Pyakauu. Ilpumeps
GyHKIUN, TMOJy4YaeMbIX B TMPOIECCE MCCICAOBAHUSA PA3IUYHBIX PEATbHBIX
IPOIIECCOB M pelIeHusl 3ajad. 3HaueHrne QyHKIuu B Touke. CBoiCcTBa (DYyHKITHIA:
obnacth  ompeiesiieHUs,  MHOXXECTBO  3HAY€HUW,  HYJIH,  IPOMEXKYTKH
3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, IPOMEXYTKH  BO3pacCTaHUS |
yObIBaHMs, HAUOOJbIIIEE U HAUMEHbIIIee 3HaueHus. MccnenoBanue QyHKIUY 110 ee
rpaduky.

Jluneintnaa ghynkuyus

CroiicTBa 1 rpaduk TuHEHHONW (PYHKIUH. YTIOBOH KOIPDHUIIMEHT MPSIMOi.
Pacmonoxxenne rpaduka nuHEHHONW (YHKIWHM B 3aBUCHMOCTH OT €€ YIJIOBOTO
koaddumenTa U cBoboaHoro uieHa. Haxoxaenue kodhPUIMEHTOB JHMHEHHON
(GYHKIIMMA TI0 3aJaHHBIM YCJOBHSAM: IMPOXOXKICHHUE MPSMON dYepe3 JIBE TOYKH C
3aIaHHBIMUA  KOOPJMHATAMH, TPOXOXKIACHUE MPSMOM dYepe3 JaHHYI TOYKY U
IapajijIeJIbHOW TaHHOU MPSMOM.

Keaopamuunasa ¢pynkuyus

CpoiictBa u Tpaduxk kBaapatuyHo ¢yHKuMu (mapabdona). [locrpoenue
rpaduka KBaApaTuyHON PYHKIUHU IO TOYKAM

Oopamnuasa nponopuUOHAIbLHOCHb
© k
Caoiictea Gynkumn = 2 x. Tunep6ona.
«ITocnenoBaTesbHOCTH W Mporpeccum» Otpadotka 3agad Ne 12 KM OI'D. (1
yac).

Ilocneoosamenvnocmu u npozpeccuu

Yucnosas MOCJIE10BaTEILHOCTD. [Tpumepsr YHCIIOBBIX
nocliieoBaTeabHoCTe. beckoHeuHble MOocienoBaTebHOCTH. Apudmernueckas

——



nporpeccusi U ee cBoicTtBa. ['eomerpudeckas mporpeccus. opmyna ob1iero
YJIeHa W CYMMBI N IEPBBIX WIEHOB apU(PMETHUYECKOM U TeOMETPUYECKOU
IIPOIPECCUN

«YmucsioBble 1 OyKBeHHbIE BbIpaxeHus». OTpadotka 3amay Ne 13 KM OI'3.

Yucnosvie u OyKeeHHblE BLIPAHCEHUA

BelpaxxeHue C nepeMeHHOW. 3HaueHHe BblpaxkeHus. llomcraHoBka
BBIPA)KEHU BMECTO NIEPEMEHHBIX.

Ilenvie svipasicenusn

CreneHb ¢ HaTypallbHbIM TOKa3zateneM U ee cBoiicTBa. I[IpeoOpazoBanus
BBIPAXXECHUH, COAEPKAIIMX CTEIIEHU C HATyPAJIbHBIM IT0KA3aTENEM.

OpHounen, MHorounaeH. JleWCTBUS C OJHOWIEHAMH M MHOTOYJIEHAMH
(cmo>xeHue, BBIYMTAHHME, YMHOXEHUE). POpMysbl COKpPAIIEHHOTO YMHOXEHHS:
Pa3HOCTb KBAApPATOB, KBAAPAT CYMMBI M pa3HOCTU. PasimoxeHue MHOroudseHa Ha
MHOKUTEJIM: BBIHECEHHE OOIIEr0 MHOXHUTENSI 3a CKOOKHM, TIpyNIHMpOBKA,
npuMeHeHrne (OpMyNT COKpAIIeHHOTO YyMHOXeHHs. KBaapaTHBIA TpexulieH,
pa3iIoKEeHNE KBAIPAaTHOIO TPEXUJIEHA HA MHOKUTEIIN.

«IIpakTyeckue pacuersl o popmyaam» Orpabotka 3amxad Ne 14 KUM OI'D

Brlpaxxenne ¢ nepeMeHHOW. 3HaueHWe BbIpakeHus. [loacraHoBka
BBIPA)KEHUI BMECTO IIEPEMEHHBIX.

Ilenwie svipasicenusn

CreneHb c HaTypaJlbHbIM TOKa3zaTesleM U ee cBoicTBa. IIpeoOpa3zoBanus
BBIPAXXCHUH, COAEPKAILIMX CTEIIEHU C HATyPAJIBbHBIM I10KA3aTEIIEM.

OnHowieHn, MHorowieH. JIeHCTBHS C OAHOWIEHAMHM W MHOTOWICHAMH
(crmoxkeHue, BbIYMTAaHUE, YMHOXKEHUE). DOpMyJIbl COKPAIIEHHOTO YMHOXKEHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3a1a4y Ne 15 KM OI'D.

Cucmemul nepasencme

CucTeMbl HEpaBEHCTB € OJHOM NepeEMEHHOU. Perenne cucreMm HepaBeHCTB ¢
OJITHOM TepeMEeHHOW: JTUHEHHBIX, KBaAPAaTHBIX. MI300paxkeHne pemeHusi CHUCTEMBI
HEPAaBEHCTB Ha YMCJIOBOM NPSIMON. 3allUCh PEIICHUs CHCTEMbI HEPABEHCTB.

«I"eomeTpuueckue purypsol. Yriabi». Otpadotka 3aga4d Ne 16 KM OI'3.
Benuuunn
Bennuuna yria. I'pagycHast mepa yria.
Tpeyzonvnuk
CBoiicTBa paBHOOEIPEHHOI'O TPEYTOJIbHUKA. BHENIHMIT Yyron TpeyrojibHUKA.
CymMmma yrioB TpeyroiabHUKa

«I"eomerpuueckue purypsol. Jummubs». Otpadotka 3amad Ne 17 KUM OI'D
Duzypui 6 ceomempuu u 8 OKpyHcarouiem mupe
['eomerpuueckas @urypa. BHyTpeHHsAs, BHeWHssi o00jacTH (QUIYpHI,
rpanuna. JIuHuum m o0jacTu Ha IJIOCKOCTH. BhIMykias M HeBbIMyKJas (UIYpHI.



[Tnockas u Hemnockas ¢urypsl. [lonstue Benuuunel. Jnnna. Mi3mepenue AJIMHBIL.
Enuuuniibl n3mMepeHust 1IuHbL

Breinenenue cBoiicTB  00bekTOB. DopMUpOBaHHME MPEJICTABICHUN O
METanpeJAMETHOM TOHATHH «urypay». Touka, oTpe3ok, mpsimasi, Jyd, JIOMaHas,
IJIOCKOCTh, YroJ, OHCCEeKTpuca yrjla W €€ CBOWCTBA, BBl YIJIOB,
MHOT'OYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummetpusi reomerpuueckux ¢uryp. LleHTpanbHas cummerpus
FEOMETPUYECKUX PUTYP.
«Il1omaaps MHOTOyroJbHuKa». Orpadorka 3amad Ne 18 KUM OI'D

H3zmepenusn u evtuucienusn

[nomanu. opMysbl IIOMIAAN TPEYTOJbHHUKA, MapajuieiorpaMMa U €ro
YACTHBIX BHJIOB, Tpanenuu, dopmyina ['epona, (gopmyna miomanyd BBITYKIOTO
YETHIPEXYTOJIbHUKA, POPMYIIBI ITTUHBI OKPY>KHOCTH U TUIOLIAIU KpyTa
«H3mepenus u Borunciaenusi». Orpadorka 3amgau Ne 19 KUM OI'D.

H3mepenusn u gvtuucienusn

[lnomanu. ®opMysbl IUIOMIAAN TPEYTOJbHHUKA, MapajuiesiorpaMMa U €ro
YaCTHBIX BHJIOB, Tpameruu, ¢Gopmysa IUIOMAIN BBITYKIOr0 YEThIPEXyTOoJIbHUKA,
dbopMyJibl JJIMHBI OKPYXKHOCTH M IUlomaaud Kpyra. l[lnomans mnpaBUIbHOTO
MHOT'OYTOJIbHUKA.

Teopema [Tudaropa. TpUroHoMeETpUYECKHUE COOTHOILIEHUS B
IPSIMOYTOJILHOM TpeyroJjibHuKe. TpuronoMmerpudeckue GyHKIUN yTa.

«Teopernueckue acnekTb». OTpadoTka 3amay Ne 20 KUM OI'D.
Teopernueckrue acmeKTbl, TEOPEMBbI, aKCHOMBI, ONpeIeNeHUs, (HOPMYIIbI,
JIEMMBI.

No | Ne Conep:xxanne NoAroTOBKM Jlara

n/ | 3a1aHu

o las [Inan. | daxr.

KM

1 1-5 | Peanbnas maremaruka (JIuctel Oymaru, yuactok, | 07.11
MapKHUPOBKA IITWH)

2 1-5 | Peanbnas matematuka (Ileus nms Ganu, 14.11
KBapTupa, Tapuds)

3 1-5 | Peanbnas marematuka (Ilnan mectHOCTH, 30HT, | 21.11
3eMJICICITIbYECKHIE TEPPaCH])

Aureopa

4 6 Yuciia U BEIYUCIIEHUS 28.11




3) 7 YucnoBsle HEpaBEHCTBA, KoopaAuHaTHas nipsimast | 05.12
6 8 Yucna, BEIYUCICHUS U anreOpanyeckue 12.12
BBIPXKCHUS
7 8 Uwucna, BBIYUCIICHUS U alreOpandeckue 19.12
BBIPKCHUS
8 9 YpaBHeHus 26.12
9 9 YpaBHeHus 16.01
10 10 CrarucTtuka, BEpOSITHOCTH 23.01
11 11 ['paduxu byHKIMIA 30.01
12 12 Pacuetsl no popmynam 06.02
13 13 HepaBeHnctBa 13.02
14 13 HepaseHncTtra 20.02
15 14 Apudmerrueckue U reoOMeTpUIECKHe 27.02
IPOrPeccuu
I'eomeTpus
16 | 15 TpeyronbHUKH 06.03
17 | 16 OKpY>KHOCTb, KPYT ¥ HX DJIEMEHTBI 13.03
18 | 17 MHOroyronsHIUKU 20.03
19 | 18 durypsl Ha KBaJpaTHON pelIETKe 27.03
20 |19 AHaNn3 reOMETPUYECKUX BbICKA3bIBAHUI 10.04




3a1a4u NOBBIIIEHHOM CJI0KHOCTH
21 | 20 BrIpaxkeHus1, ypaBHEHUSI 1 HEPABEHCTBA 17.04
22 |21 TekcToBBIE 33729 24.04
23 | 23-25 ['eomeTpuueckas 3ajja4a Ha BEIYUCIICHUE, 08.05
['eomeTpudeckas 3amaya Ha JOKa3aTeIbLCTBO
24 | 23-25 ['eomeTpuueckas 3ajaya Ha BIYUCIICHUE, 15.05
reoMeTpruyecKas 3a7ada Ha JOKa3aTeIbCTBO

0O606weHHbIM nnadH KUM OIrd 2025 roga no matemaTuke

Ne

OcHoBHbBIE IpOBepsieMble TPeOOBAHMS

K NMPeJIMEeTHBIM pPe3y/JbTATAM 0CBOCHHUS OCHOBHOM

00pa3oBaTeILHON MPOrPaMMbI

YpoBeHb
CJIOKHOCTH

MaxkcuMaJabHbIii
0aJLI

3a BbINOJIHEHHE
3aaHus

Yacte 1

1

YMeHue pemarth 3a7a4i pa3HbIX TUIIOB; YMEHUE
COCTABJIATH BBIPAKEHHUS, ypaBHEHHUSI, HEPABEHCTBA
U CHCTEMBI TI0 YCJIOBUIO 331a4H, UCCIIEA0BATh
MOJTyYSHHOE peIlleHNEe; YMEHUE pelIaTh 3a/1a4H,

B TOM YHCJIE€ U3 IOBCETHEBHOM JKU3HHU,

Ha HAXOKICHUE T€OMETPUIECKUX BEININH

C IPUMEHEHUEM U3YYECHHBIX CBOMCTB (UTyp

u (aKTOB; yMEHHE PACIIO3HABATh PAaBEHCTBO,
CUMMETPHIO U TIo71001e (uryp, napaieabHOCTh
U TIEPIICHIUKYIISIPHOCTD MIPSMBIX B OKPYKAIOIIEM
Mupe

YMeHue pemaTs 3aJa4M pa3HbIX TUIIOB; YMEHUE
COCTaBJIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEI0BATh
MIOJIyYEHHOE pElICHNE; YMEHHUE peIIaTh 3aJauH,

B TOM YHCJIE U3 MIOBCETHEBHOM KU3HH,

Ha HaXO0)KJIEHHUE T€OMETPUYECKUX BETUUNH

C IPUMEHEHUEM M3yUYEHHBIX CBOMCTB (puryp

1 $aKTOB; yMEHUE PACIIO3HABATH PABEHCTBO,
CUMMETPHIO U TTo100ue (HUryp, napaiiesbHOCTb
U TEPIIEHIUKYIJISPHOCTD MPSIMBIX B OKPY>KarOILEM
MHUpe

YMeHue pemars 3a1a4 pa3HbIX TUIIOB; YMEHHUE




COCTaBJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA
1 CUCTEMBI 110 YCJIOBUIO 33J]a4M, UCCIIEI0BATh
IIOJIyYEHHOE PELICHHUE; YMEHHUE PEIIaTh 3aJa4H,

B TOM YHCJIE U3 TOBCEAHEBHON KU3HHU,

Ha HaXO0XXJICHUE T€OMETPUYECKUX BEJIUYNH

C MPUMEHEHUEM U3YUYECHHBIX CBOMCTB (UTYp

1 (aKTOB; yMEHUE PaClO3HABAThPABEHCTBO,
CUMMETPHIO U TIoA001e HuUryp, mapaieabHOCTh
U NIEPIICHUKYJIIPHOCTD MIPSMBIX B OKPY>KarOILEM
MHUpe

YMeHue pemaTs 3aJa4M pa3HbIX TUIIOB; YMEHUE
COCTaBJISATh BBIPAXKECHMUSI, ypAaBHEHHUSI, HEPABEHCTBA
Y CHCTEMBI IO YCJIOBHIO 33/1a4M, UCCIIEI0BATh
MIOJIyYE€HHOE pEIICHNE; YMEHHE peIIaTh 3aJauH,

B TOM YHCJIE U3 TIOBCEAHEBHOM KU3HH,

Ha HaXO0)XJIEHUE T€OMETPUUYECKUX BETUUNH

C IPUMEHEHUEM H3yUYEHHBIX CBOUCTB (puryp

1 $aKTOB; yMEHUE PACIIO3HABATH PABEHCTBO,
CUMMETPHUIO U TTo100ue (HUryp, napaiiesbHOCTb
U NEPIIEHIUKYIJISPHOCTD MPSIMBIX B OKPY>KarOIEM
MHUpe

YMeHue u3BiaeKkaTh, UHTEPIPETUPOBATH
1 IpeoOpa3oBbIBaTh MH(POPMAIIHIO, IPEACTABICHHYIO
B TA0JIMLIaX U HA AMarpamMmax

YMeHue BBIIOJIHATD JCHCTBUS C YUUCIIAMH,
MIPEACTABIIATh YUCIIA HA KOOPAVUHATHOU MIPSMOM;
YMEHHE [1e1aTh IPUKUIKY U OLICHKY pe3yJbTaTa
BBIYMCIICHUIN

YMeHue BBIIOJIHATD JCHCTBUS C YUUCIIAMH,
MIPEACTABIIATh YUCIIA HA KOOPAVUHATHOU MIPSMOM;
YMEHHE [1e1aTh IPUKUIKY U OLIEHKY pe3yJbTaTa
BBIYMCJICHUI

YMeHue BBINONHATH pacuéThl o Gpopmysam,
peoOpa3oBaHus BEIPAKEHUH, B TOM YUCTE

C UCTOJIb30BaHUEM (POPMYJT Pa3HOCTH KBAJPaTOB
Y KBaJpaTa CyMMBbI U pa3HOCTH

YMeHue pemarb JTMHEWHBIE U KBaJAPaTHBIC
YPAaBHEHUS, CUCTEMBI JINHEWHBIX YPAaBHECHUH,
JVHEWHBIEC HEPABEHCTBA U UX CUCTEMBI, KBaJPaTHBIC
U 1pOoOHO-paIllMOHANbHBIE HEPABEHCTBA, B TOM YHUCIIE
IIPY PELICHNN 334 U3 IPYTUX [IPEIMETOB

U IIPaKTUYECKUX 3a/1a4; YMEHUE UCIIOJIb30BaTh
KOOPJAUHATHYIO IIPSIMYIO U KOOPIUHATHYIO
TUTOCKOCTB JIJIs1 H300paKeHUs PELICHNH ypaBHEHUH,
HEPABEHCTB U CUCTEM

10

YMeHne HaXOAUTh BEPOATHOCTHU CIIy4alHBIX
COOBITHUI B ONBITaX C PABHOBO3MOXHBIMU




QJICMCHTApHbBIMHA COOBITUSIMH

11

YMmenue cTpouts rpaguku GpyHKIHUHA, UCTIOIB30BATH
rpad MKy A1 OIpeIesICHHs CBOHCTB IPOLIECCOB

Y 3aBUCHUMOCTEH, 1JIs peIlieHUs 3a1a4 U3 JPYTUX
Y4eOHBIX TPEIMETOB M PEaTbHOMN JKU3HU; YMEHHE
BbIpakaTh (POPMYJIaMHU 3aBUCIMOCTH MEXTY
BEJIMYNHAMHA

12

YMeHHe BBIOIHATH pacuéThl O popMyaM
peoOpa30BaHUs BBIPAKEHHH, B TOM YHUCIIe

C MCIIOJIb30BaHuEM (OpMYJT pa3HOCTH KBaIpaToB
U KBaJ[paTa CyMMBI U Pa3HOCTH

13

YMeHue pemarh JTMHEWHbBIE U KBaJApaTHBIE
YPAaBHEHUSI, CUCTEMBI JINHEWHBIX YPAaBHEHUN,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHBIE
U IpOOHO-pallMOHAIbHbBIE HEPABEHCTBA, B TOM YHUCIIE
IIPYU PELICHUH 3a]1a4 U3 IPYTUX [IPEIMETOB

Y IPAKTUYECKUX 3a7a4; YMEHHUE HUCIIOJIb30BaTh
KOOPJAMHATHYO MIPSIMYIO U KOOPJIUHATHYIO
IJIOCKOCTH JIJIs1 M300pakKeHUS PeIIeHU ypaBHEHUH,
HEPaBEHCTB U CUCTEM

14

YMeHMe UCoIb30BaTh CBOMCTBA
MOCTIeI0BATEIBLHOCTEH, (POPMYIIBI CyMMBI M 0OIIIETO
YJjieHa [IPH PEeILeHUH 3ajia4, B TOM YHUCIIe 3a/1a4

U3 IPYTUX y4eOHBIX MPEAMETOB U PeaTbHON KU3HU

15

YMeHue npuMeHsTh GopMyIibl mepumeTpa

U IJIOIIAH MHOTOYTOJIbHUKOB, UTMHBI OKPY>KHOCTH
U IJIOIIAIN KpyTa, 00bEMa MPSMOYTOIBHOTO
napauiesienure/a; yMeHHe NPUMEHITh IPU3HAKH
PaBEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CyMMeE YTJIOB
TpeyroyibHuKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKHE COOTHOLICHUS JIJISI
BBIYHCIICHUS [UINH, PACCTOSHUM, TUTOIIA ICH

16

YMeHue npuMeHsTh (opMyJIbl IEpUMeTpa

U TUIOIIAI MHOTOYTOJIEHUKOB, JJTUHBI OKPYKHOCTH
U TUIOLIAIM Kpyra, 00bEMa IpIMOYTOJIBHOTO
napa’suiesienuIesia; yMeH|e MpuMeHsITh IPU3HAKH
paBeHCTBA TPEYTOJbHUKOB,TEOPEMY O CYMME YIJIOB
TpeyrojbHHKa, Teopemy [ludaropa,
TPUTOHOMETPUUYECKHE COOTHOLIECHUS ISt
BBIYMCIICHHS IUIMH, PACCTOSHUM, IIJIOIAAeH

17

YMeHue npuMeHsTh HopMyJibl mepumeTpa

" j1omaan MHOTOYTOJIBHUKOB, IJIMHBI OKPYKHOCTU
H IJIOIIAAH KPyTa, 00hEMa MPSIMOYTOIEHOTO
napasuiesienuIe1a; YMEHHE MPUMEHSITh MPU3HAKH
PaBEHCTBA TPEYTOJILHUKOB, TCOPEMY O CyMME YTJIOB
TpeyrojbHHKa, Teopemy [ludaropa,
TPUTOHOMETPUIECKUE COOTHOIICHHUS TSI




BBIYHMCIICHUS IJTUH, PACCTOSHHUM, TII0MAIeH

18

YMeHnue npuMeHsTh (opMyJIbl IepuUMeTpa

Y TIOMIA I MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH
U TJIOLIA/IM Kpyra, 00bEMa IpSIMOYTOJIBHOTO
Hapaﬂﬂenermnegla; YMeHI/Ie HpI/IMeHSITI) HpI/ISHaKI/I
paBeHCTBa TPEYTOJIBLHUKOB, TEOPEMY O CYMME YITIOB
TpeyroybHHKa, TeopeMy Iludaropa,
TpI/II‘OHOMeTpI/I‘-IeCKI/Ie COOTHOILIICHUA I
BBIYMCIICHUS JJIMH, PACCTOSTHUM, IITOIIaAeH

19

YMeHue pacno3HaBaTb UCTUHHBIC U JIOKHBIC
BbICKa3bIBaHUS

Yacts 2

20

YMeHue pemaTth JUHEHHBIE U KBaJAPATHBIC
YPAaBHEHUS, CUCTEMBI JINHEWHBIX YPAaBHEHUN,
JIMHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJAPATHHIE
U 1pOOHO-pallMOHAIbHBIE HEPABEHCTBA, B TOM YHUCIIE
IIpY PELICHNUH 3a1a4 U3 IPYTUX PEIMETOB

U IIPaKTUYECKUX 3a/1a4; YMEHUE UCIIOJIb30BATh
KOOPJAMHATHYIO NPAMYIO U KOOPJAUHATHYIO
TUIOCKOCTD JIJIS1 H300paxeHus

pELlIeHUI YpaBHEHUM, HEPABEHCTB U CUCTEM

21

YMeHue peuaTh 3aJja4r pa3sHbIX TUIIOB; YMCHUC
COCTAaBJIATH BBIPpAXKCHUAA,

YpaBHCHUS, HCPABCHCTBA U CUCTCMBI 110 YCJIOBUIO
3a7la4M, UCCJIICAOBATH ITOJYUCHHOC PCIICHUC

22

YMmeHue cTpouth rpapuku GpyHKIUH, UCTIOIB30BaTh
rpaduKu 175 onpeiesieHUs] CBOMCTB IPOIECCOB

U 3aBUCUMOCTEM, JUI PEIIEHNUs 3a7a4 U3 IPyrux
y4eOHBIX IPEAMETOB U PEaTbHOM KU3HU; YMEHHE
BbIpa)kaThb

(bopMynIamMM 3aBUCUMOCTH MEXly BETMUNHAMHU

23

YMeHue npuMeHsTh GopMyIIbl IEpUMETpa

U 1Jiomaan MHOFOerJ’IBHI/IKOB, JJINHDBI 0pr>I(HOCTI/I
Y TUIOMIAI KPyTa, 00bEMa MPSMOYTOIBHOTO
Hapaﬂﬂenem/me)la; YMGHI/IC HpI/IMCHSITB HpI/ISHaKI/I
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YTIJIOB
TpeyroyibHuKa, TeopeMy Iludaropa,
TpI/IFOHOMeTpI/I‘-IeCKI/Ie COOTHOILIICHUA I
BBIYMCIICHUS JJIMH, PACCTOSTHUM, IITOIIaeH

24

YMeHue onepupoBaTh NOHATUSIMU: ONPEIEICHUE,
aKcuoma, TeopeMa, J10Ka3aTeabCTBO, PACIIO3HABATh
VCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS, TPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS
Y OTPULIAHMS BBICKA3bIBAHUI

25

YMeHue npuMeHsITh GopMyJibl IEpUMeETpa
Y TUIOIIA I MHOTOYTOJIBHUKOB, JJTMHBI OKPY>KHOCTH




U TUIOLIAIM Kpyra, 00bEMa IpSIMOYTOJIbHOTO
napasuiesienuIesia; yMeH|e MpuMeHsITh IPU3HAKH
paBeHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME yTJIOB
TpeyrojbHuKa, Teopemy [ludaropa,
TPUTOHOMETPUUYECKHE COOTHOLIECHUS ISt
BBIYMCIICHHS IUIMH, PACCTOSHUM, IIJI0IAAeH

Bceero 3amanuii — 25; U3 HuX

10 TUTY 3a/IaHUM: 3aJJaHul ¢ KpaTKUM OTBeTOM — 19; 3amanuii ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHIo cinoxxkHoctu: b —19; I[1—4; B — 2.
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