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IIporpamma kypca

«IIpakTHKYM 0 MaTeMaTHKe», 9 Ki1acc, 17 yacoB

. 1. IOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma BHEYpO4uHOW JAedTelbHOCTH MO  MareMatuke «lIpakTukym 1o MaTemaTHke»
COCTaBJICHAa B COOTBETCTBUU ¢ TpeboBaHusMu deneparbHOro rocy1apCTBEHHOIO 00pa3oBaTeIbHOTO CTaHAApPTa
OCHOBHOT'O OOITIET0 00pa30oBaHUs U SBISIETCS YaCThI0 OCHOBHOM oOpa3oBatenbHOU nporpammbl MAOY «COIII
Ne 90».

[Iporpamma pazpaborana B pamkax mpeanpoGuiaIbHON MOATOTOBKH C IeNbI0 ToaAroToBKe K [TUA.

IIporpamma pa3paboTaHa Ha OCHOBE:

-koau(pukaropa TpeOOBaHMH K YpPOBHIO TMOJrOTOBKM OOYyYaloIIUXcA Ui IPOBEICHHUS OCHOBHOTO
rocyaapctBeHHOro 3k3ameHa no MATEMATUKE 2024-2025 r.

-crien(pUKaui KOHTPOJIBHBIX U3MEPUTENBLHBIX MaTepHaJIoB s poBeaeHus B 20224-25 roxy OCHOBHOTO
rocyaapctBeHHOro 3k3ameHa o MATEMATUKE.

-IEMOHCTPALIMOHHOTO BapuaHTa KOHTPOJIBHBIX U3MEPHUTEIbHBIX MaTepUalioB AJs mpoBeaeHus B 2024-25
roJly OCHOBHOTO rocyaapctBeHHoro 3x3ameHa no MATEMATUKE.

-y4eOHO-MeToIudecKkoro nocoous Maremaruka. 9-i kiacc. [Toaroroska k OI'9-2023. 50 TpeHUPOBOYHBIX
BapuaHToB AemoBepcun 2024 roaa, nox pea. M.B. Smenko.

Lesin 3J1eKTMBHOI0 Kypca: MOArOTOBUTEH 00ydatomMXxcs K caaye sk3amena B opme [ MA B cooTBeTCTBUU
¢ TpeOOBaHUSAMU, IPEIbIBISIEMbIMU HOBBIMU 00pa30BaTEIbHBIMU CTAHAAPTAMU. 3aJa4u:

0 IToBTOpUTh M 00OOUINTH 3HAHMS MO anredpe U TeOMETPUU 3a Kypc OCHOBHOHM 0011eoOpa3oBaTelbHOM
uikouibl; 0 BeipaboTaTs yMeHHE MOJIb30BaThCs KOHTPOJIbHO-U3MEPUTENLHBIMI MaTepHaIaMH.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

JIM4HOCTHBIE, MeTanpeIMeTHbIE U PeIMeTHbIEe Pe3yJibTaThl 0CBOEHHUs Kypca JIMYHOCTHBIE:

- ¢(OpPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHUIO, TOTOBHOCTh M CITIOCOOHOCTH 00yUarommxcs
K CaMOpa3BUTHIO M CaMOOOPA30BAHUIO HA OCHOBE MOTHBALMHU K OOYyYEHHUIO U TIO3HAHUIO, BBIOOPY AalbHENIIEro
oOpazoBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Mpodeccuii U NpoPecCHOHANBHBIX MPEANOYTEeHUH, OCOZHAHHOMY
MOCTPOEHUIO UHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH C YUETOM YCTOMYMBBIX O3HABATENbHBIX
MHTEPECOB;

- ¢OPMHPOBAHHOCTH IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTHKH;

- cGOPMHUPOBAHHOCTh KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUM U COTPYJHMYECTBE CO
CBEpCTHUKAMHU, CTapLIMMU U MIIQAIINMH, B 00pa30BaTeIbHOM, OOIECTBEHHO TOJIE3HON, yIeOHO-
UCCIIEZI0BATENbCKOM, TBOPUECKOM U APYTUX BUAX JACATEIBHOCTH;

- YMCHHUC SICHO, TOYHO, I'PpaMOTHO H3JilaraTb CBOU MBLICJIM B YCTHOﬁ W MACHMEHHOMN peun, MOHUMAThb CMBICJI
IIOCTABJICHHOM 3a/1a4¥, BBICTPAUBAThH apTyMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI;

- IPE/ICTaBJICHUE O MaTeMaTH4YecKol Hayke Kak cdepe deroBeueckod NesaTeabHOCTH, 00 sramax eé
Pa3sBUTHA, O e€ 3HaUMMOCTH JJI pa3BUTUA HUBUJIA3ALIAN,

- KPUTHUYHOCTb MBIINUICHUS, YMCHHE PACIIO3HABATH JIOTUYCCKKU HCKOPPCKTHBLIC BBICKA3BIBAHUA, OTINYATH
TUNOTE3Y OT (haKTa;

- KpCaTUBHOCTH MBIIJICHHA, HHUIIMATUBA, HAXOJYUBOCTb, AKTUBHOCTb IIPHU PCIICHUU aJIF€6paI/IquKI/IX

3az1ay;
- YMEHHME KOHTPOJIUPOBATh IIPOLECC U Pe3yIbTaT yueOHOI MaTeMaTU4ECKOHN e TEIbHOCTH;
- CIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajay, peIIeHHH,
pacCyXIeHUN.

JeBATUKJIACCHUK MOJYYUT BO3MOKHOCTH U JOPMHUPOBAHHUS:



- BLIPAJHCEHHOU YCMOUYUBOU Y4eOHO-NO3HABAMENILbHOU MOMUBAYUYU U UHMEPeCd K YYEHUIO;

- 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,

- A0eK8AMHOU NO3UMUBHOU CAMOOYEeHKU U H-KoHyenyuu;

- KOMNEeMeHmHOCMU 8 Peanu3ayu OCHO8 2PANCOAHCKOU UOEHMUYHOCMU 8 NOCIMYNKAX U OesiMelbHOCMU,

- MOPAIbHO20 CO3HAHUS HA KOHBEHUUOHAIbHOM YPOBHE, CNOCOOHOCIU K PEULEeHUI0 MOPANbHbIX OUeMM Ha
OCHOBe yuéma no3uyuLl y4acmHuKos OulemMmyl, OpUeHmMayuy Ha ux MOMueGbl U Yy8cmaed, yCmouyugoe cile008aHue
8 N0BeOeHUU MOPANbHLIM HOPMAM U IMUYECKUM MPeOOBAHUAM;

- OMRAMUU KAK OCO3ZHAHHO20 NOHUMAHUS U CONEPEeHCUBAHUS YYBCMEAM OpYeUX, 8blpaxicaroujelicss 8
HOCMYNKAX, HANPAGIEHHbIX HA NOMOWb U 0becneueHue 0.1a20nony us.

MeranpeAMeTHbIMM pe3yibTaTaMu u3ydeHHs Kypca «lIpakTukym 10 MaremMaTuke» sBISETCS
(dbopmMHpoBaHue YHUBEPCAIBHBIX YUeOHBIX fericTuil (YV ).

PeryasitTuBHble:
JAeBATUKIACCHUK HAYYHUTCH:

- CAaMOCTOSITEJILHO KOHTPOJIMPOBATh CBOE BpPEMS U IUIAHUPOBATH YIIPABICHUE UM

- Q/IEKBaTHO CaMOCTOSITENIbHO OIIEHUBATh MPABUIBHOCTD BBIMOJIHEHU IEHCTBUSA U BHOCUTh HEOOXOIMMBbIE
KOPPEKTHUBBI B UCIIOJTHEHHE

- BBIIBUTaTh CIIOCOOBI pelIeHus B MPOOIEMHOM CUTYalli Ha OCHOBE IIEPETOBOPOB;

- OCYLIECTBIISATh KOHCTATUPYIOIIUKA KOHTPOJIb O Pe3yabTaTy U Mo crnocoly AeHCTBUS

- OIICHUBAThH MPABUIHHOCTh BBITTOJHEHUS JEHCTBHUS U BHOCUTH HEOOXOJUMbIE KOPPEKTHBBI B UCTIOJTHEHHE
KakK B KOHIIE JIEHCTBUSA

JeBATHUKJIACCHUK MOJIYYUT BO3MOKHOCThb:

- onpedenams yenu, 6KIIYAs NOCMAHOBKY HOBbIX yelell, npeodpazoeanue NPaAKmMuieckol 3a0adu 8
NO3HABAMENbHYIO;

- CAMOCMOAMENbHO AHATUIUPOBAMb YCIIOBUSL OOCMUNCEHUSL Yellu HA OCHOBE YUEMA BblOCIEHHbIX Yuumenem
OpUEHMUPO8 OeliCBUsl 8 HOBOM YYeOHOM Mamepuale;

- NJIAHUPOBAMb NYMU OOCMUNCEHUSL YeTell;

- YCIMaHaeIueamn yenegvle Npuopumemol,

- CaMOCMOoAmMenbHO KOHMPOIUPOBAMb C80E BPEM U YNPABAAMb UM,

- NPUHUMAMb pewleHUs: 8 NPOOIEMHOU CUMYayuL Ha OCHOBE NEPe208OPO8;

- OCYWecmenams KOHCMAmupylowuti U npeosocXuyarowuti. KOHmpoib nO pe3yibmamy U no cnocooy
oeticmeus; aKkmyanbHblli KOHMPOIb HA YPOBHE NPOU3BOJIbHO20 BHUMAHUS,

- A0eKBAMHO ~ CAMOCMOSAMENbHO OYEHUBAMb  NPABUTLHOCMb  BbINOJHEHUS Oelcmeus U GHOCUMb
HeobXxo0uMble KOPPEeKmugvl 6 UCHONHEeHUe, KAK 6 KOHYe Oelcmeus, mak u Nno Xo0y e2o peanusayuu; -
npeononazams pazgumue 6yOyuux coovimuil u pazeumusi npoyecca.

KommyHukaruBHbIe:

JeBATUKIACCHUK HAYYUTCH:

- OKa3bIBaTh MOJJIEP’)KKY U COJEHCTBHE TEM, OT KOIO0 3aBHCHUT JOCTH)KEHUE LIEITd B COBMECTHOM
NEeSITEIbHOCTH;

- OCYLIECTBIISITh KOMMYHUKATHBHYIO pe(IEKCHI0 KaK OCO3HAHWE OCHOBAaHMH COOCTBEHHBIX JEHCTBUU U
JEHUCTBUY NTapTHEPA,

- B IIpollecce KOMMYHMKAIMU JIOCTATOYHO TOYHO, IOCJIEIOBAaTEIbHO M IOJHO MepeAaBaTb MapTHEPY
HEOOXOAMMYIO HH(MOPMAIIHUIO KaK OPUEHTHUD UIS IIOCTPOCHHUSI ICHCTBHS;

- OCYLIECTBIISTh KOHTPOJIb, KOPPEKIIHIO, OIIEHKY JIEHCTBUI MapTHEPA, yMETh YOeXK1aTh;

- paboTatb B Tpynme — YCTaHaBIMBATh pabouyMe OTHOLIEHUs, 3(P(PEKTUBHO COTPYAHHUYATH U
CIOCOOCTBOBaTh MPOJYKTHBHOM KOONEpalMy; WHTETPUPOBATHCS B TPYIINY CBEPCTHUKOB U  CTPOUTH
IPOAYKTUBHOE B3aUMOJAEHUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;

- OCHOBaM KOMMYHHUKATUBHOH pediieKkcuu;



- UCTIOJTB30BaTh aJIEKBAaTHBIE SI3BIKOBBIE CPEACTBA LTSI OTOOPAKEHHS CBOMX YYBCTB, MBICITICH, MOTHBOB U
MOTpeOHOCTEH;

- oTOOpaxkath B peuM (omucaHue, OOBSCHEHHE) COAEp)KaHHE COBEPIIAEMBbIX JEUCTBUM, Kak B ¢opme
TPOMKOH COLIMAIM3UPOBAHHOW peud, Tak M B (QopMe BHYTpeHHEH peud. [{eBATHKIACCHHUK IOJYYHMT
BO3MOKHOCTb:

- ecmynams 8 0uanoe, a maKdice yiacmeosams 8 KOJIeKMUBHOM 00CYyicOeHUuU npodiiem, y4acmeosams 8
OUCKYCCUU U aPSYMEHMUPOBAMb C8010 NOUYUIO, 811A0eMb MOHOIO2UYECKOU U OUANIO2UYECKOU hopmamu pedu 8
COOMBEMCMBUU C 2PAMMAMULECKUMU U CUHMAKCULECKUMU HOPMAMU POOHO20 A3bIKA,

- C1e008ams MOPALHO-IMUYECKUM U NCUXOJI02UYEeCKUM NPUHYUNAM O00WeHUs U COmpyoHuuecmeda Ha
OCHOBE YBAJCUMENbHO20 OMHOWEHU K NAPMHEPAM, BHUMAHUS K JUYHOCMU Opy2020, a0eK8amuo2o
MENCTUYHOCIMHO20 BOCHPUAMUSL, 20MOBHOCMU A0EKBAMHO Peasuposamv HA HYHCObl OpyeUux, 6 YacmHOCmuU
0Ka3bI8AMb NOMOWL U IMOYUOHATLHYIO NOOOEPAHCKY NAPMHEPAM 8 npoyecce OOCMUdNCEHUs oOwell yenu
COBMECMHOLL OesimenlbHOCMU,

- yempaueamov 3QpexmusHvlie 2pynnogvie 00CYHcOeHUss U o0becneyusamv O0OMEH 3HAHUAMU MeHCOY
YjleHamMu 2pynnsl O NPUHAMUS IDDEKMUBHBIX COBMECHHBIX PEULeHUN,

- 8 COBMECMHOU 0esmelbHOCmU YEMKO Gopmynuposams yeau 2pynnvl U NO360JAMb €€ YUACMHUKAM
NPOAGIAMb COOCMBEHHYIO IHEPSUIO OISt OOCTNUNCEHUSL IMUX Yeell.

Ilo3naBarenbHbIE:

JleBATUKJIACCHUK HAYYUTCS:

- BBITIOJHATH 3aJIaHUSl TBOPUYECKOTO U MOMCKOBOTO Xapaktepa (IMpoOJeMHBIE BOMPOCH, yueOHbIE 3a1auu
WIH TPOOJIEMHBIE CUTYAIIUH)

- IPOBOAMTD JTOKA3aTEIbHbBIE PACCYXKICHHUS,

- CAMOCTOSITETTHHOE CO3/JaHKE CTIOCOOO0B pPEIIeHHs MPOOJIEMBI TBOPUECKOTO U TIONCKOBOTO XapaKTepa;

- CHHT€3 KaK OCHOBa COCTAaBJCHHUS LIEJIOr0 M3 4YacTei, B TOM YHUCIIE C BOCIOJHEHHMEM HEIOCTAIOLIMX
KOMITOHEHTOB;

- ICIIOJIb30BaHUE MPUEMOB KOHKPETU3ALWHU, a0CTparupoBaHMsl, BApbUPOBAHUS, aHAJIOTUU , TOCTAHOBKU
AQHAJTMTHYECKUX BOMPOCOB IS PEIICHUs 3a/1au.

- yMEHUE MMOHMMATh U aJCKBATHO OIICHUBATH SI3BIK CPEJCTB MAaCCOBOM MH(POPMAITUU

- BJIQJIETh CMBICIIOBBIM YTEHUEM TEKCTOB Pa3IMUHBIX KAHPOB: M3BJICUCHHE HHPOPMALIUU B COOTBETCTBUU
C 1IeJIbI0 YTCHUS,

- BBIOMpaTh Hanbosee 2GpheKTUBHBIE CIIOCOOBI PEIICHNUS 3aa4 B 3aBUCUMOCTH OT YCJIIOBHH;

- aHATM3UPOBATh OOBEKT C BBIJCIICHUEM CYIIIECTBEHHBIX U HECYIIIECTBEHHBIX MPU3HAKOB;

- BEIOMpaTh OCHOBAHUS M KPUTEPHH TS CPABHEHHMSI, KJIacCH(PUKAIMH, cepranui 00bEKTOB;

- OCYIIECTBIIATH MO/IBEACHNE TI0]] TIOHSTHE, BBIBEACHUE CIIE/ICTBU;

- yCTaHaBJIMBaTh NPUYMHHO-CIIECTBEHHbBIE CBS3H;

- IPOBOJHTD JJOKA3aTEJIbHBIE PACCYXKICHUS;

- IPOBOJMTH CHHTE3 KaK COCTaBJICHUE LI€JIOr0 M3 4YacTed, B TOM YHCJIE C BOCIOJIHEHHEM HEJIOCTAIOLIUX
KOMITOHEHTOB.

JIeBATHKJIACCHUK MOJYYUT BO3MOKHOCTb:

- KOMOUHUPOBAMb U3BECMHbBIE ANOPUMMbL PeUleHUs MamemMamudeckux 3a0ay, He npeononazarujux
CManoapmHoe npumeHeHue 00H020 U3 HUX,

- uccneoosanue NPaKmudecKux cUumyayuil, 8bl08UNCEHUe NPeON0AHCEeHUL, NOHUMAHUE He0OX00UMOCMU UX
NpoBepKU HA NPAKMUKE;

- UCNONIL308AHUE NPAKMUYECKUX u 1abOpamopHuIX pabom, HeClONACHbIX

9KCHEPUMEHMO8 07151 0OKA3amenbCmed 8bl08USAeMbIX NPEOJIONCEHUL, ONUCAHUE Pe3VTbmMamos IMUX
pabom;

- camocmosmenbHoe 8bINOIHEHUe MBOPUECKUX pabom, OCYWecmesas UCCIe008ameNbeKue U NPOeKmubie
delicmeusi, cO30anue NPoOYKma Ucciedo8amenbCkol u npoekmuot oeamenvHocmu. IlpeameTrHsble:



JeBATUKJIACCHUK HAY4YUTCHA (JJI UCTIOJIb30BaHUS B TIOBCEAHEBHOM U3HU U 00€CIIeYeHUsI BO3MOKHOCTHU
YCTENIHOTO MPOA0HKeHHS 00pa3oBaHus Ha 0a30BOM YPOBHE)

YMeTh BBINOJIHATH BHIYUCICHUS U IPe00pa3oBaHus

- BBIIIOJIHATh, COYETasi YCTHbIE U MUCbMEHHBIE NMPUEMBI, apu(MeTHUecKue NEHCTBUS C palMOHAIbHBIMU
qHCIIaMH, CPaBHUBATh JI€H CTBUTENIbHBIE YHCIIA; HAXOAUTD B HECIIOKHBIX CIIy4asX 3HAUEHUS CTENEHEN C LIETbIMU
NOKa3aTeNsIMU; BBIYMCIATH 3HAUEHHS YHCIIOBBIX BBIPAKEHUH; MEPEXOAUTh OT OJHOU (POPMBI 3amHcH 4YHCen K
JpYTOH;

- OKpYIJIATh LieJIble YHclIa U JIECATUYHBIE APOOHM, HAXOAMTh NMPUOJIMKEHUS YHCEel C HEJOCTaTKOM U C
U30BITKOM, BBITOJIHAT PUKUAKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY YMCIOBBIX BBIpa)KEHUI.

YMerhb CTPOUTH M YUTATh rpaduku GyHKuui

- ONPEACIATh KOOPAMHATHI TOYKHM IUIOCKOCTH, CTPOUTH TOYKHU C 3aJlaHHBIMU KOOpPJIMHATaMH;

- OTIpEeAENATh 3HaUeHUe (QYHKIMH 10 3HAUEHHUIO apryMEHTa NP pa3IMYHbIX croco0ax 3a1aHus QyHKIUH,
pemath oOpaTHYIO 3a71a4y;

- OTIPEJIeNIATh CBOMCTBA (DYHKIMH 110 €€ TpaduKy;

- cTpouTh TpadUKu WM3YYCHHBIX (DYHKIM, OMUCHIBATh WX CBOWCTBA. YMeThb BBINOJIHATH JAeHCTBHS €
reoMerpuyeckumMu purypamu

- pelmiaTh IUIAHMMETPUYECKUE 3aJaud Ha HAX0XJIEHUE TIE€OMETPUYECKUX BEJIWYUH (JJIMH, YIJIOB,
TUIOIIACH ),

- pacrio3HaBaTh TI'€OMETPUYECKHE (UTYpbl Ha IJIOCKOCTH, pa3inyaTh MX B3aMMHOE PAaCIOJIOXKEHHUE,
n300paxarb reoMeTpudeckue (Urypsl;

- BBITIOJIHATB YEPTEKU 0 YCIOBHIO 33a4H.

Ymerb paborarh co craTucTHYecKOi HH(popManMel, HAXOAUTDH YaCTOTY U BEPOSATHOCTD
CJAY4aiilHOT 0 COOBITHS

- U3BJIEKaTh CTaTUCTUYECKYI0 HH(OpMAIMIO, MPEICTAaBICHHYIO B Ta0nMIaX, Ha JUarpammax, rpadukax;

- pemate KOMOMHATOPHBIE 33/1a41 IyTEM OPraHW30BaHHOTO IepeOopa BO3MOKHBIX BapUaHTOB, a TaKXke
C HCIIOJIB30BAaHUEM ITPABHJIA YMHOKCHUS;

- BBIUUCIISITH CPEAHNUE 3HAYEHUSI PE3yIbTaTOB U3MEPEHUI;

- HAXOJIUTh YaCTOTY COOBITHS, UCIOIb3Yysl COOCTBEHHBIE HAOIIOCHUS M TOTOBBIE CTATUCTUYECKUE JAaHHBIE;

- HaXOJUTb BEPOSITHOCTH CIy4ailHBIX COOBITUI B IPOCTEUIINX CIydasiX.

YMeTh HCI0/Ib30BATh NPHOOPETEHHbIC 3HAHUA M YMEHHUS B MIPAKTHYECKOH JeSITeJIbHOCTH H
NOBCEeHEBHOM ’KU3HU, YMETh CTPOUTH U HCCJIEA0BATH NMPOCTeiIe MaTeMaTHYecKHe MOIe/IH

- pelIaTh HECJIOXHBIE NPAKTUYECKUE PACUETHBIE 3a/a4yM; pellaTh 3aJadd, CBSI3AHHBIE C OTHOLIEHHEM,
IPONOPLUOHATBHOCTBIO BEIWYHMH, APOOSMH, IPOLEHTAMM; I0Jb30BaTbCsi OLIEHKOM M HNPUKHMIKON IpH
IIPAKTUYECKUX pacuy€Tax; MHTEPIPETUPOBATh PE3YIbTAThl PEIIEHUS 331a4 C YYETOM OTPaHUUYEHU, CBSI3aHHBIX C
pearbHBIMH CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB;

- IOJIb30BAaTbCs OCHOBHBIMHM €JMHHMLAMM JUIMHBL, MacChl, BPEMEHH, CKOpPOCTH, IUIOIAaU, OO0BEMA;
BbIpa)KaTh OoJiee KPYyIHbIE eAMHULBI uepe3 Oosiee Melkue U Hao00poT. OCyLIECTBIATh IPAKTUYECKUE PACUETHI
10 (hopMynaM, COCTaBJIATh HECIIOKHbIE (OPMYJIbl, BbIpa)KaIOIINE 3aBUCUMOCTH MEXy BEIMUUHAMU;

- ONMCHIBaTh pEAIbHbIE CUTYallMM Ha $3BIKE TEOMETPHUM, HCCIIEIOBaTh IOCTPOEHHBIE MOJEIN C
UCIOJIb30BAaHUEM TI'E€OMETPUYECKMX IOHATUH U TEOpEeM, pellaTh NPaKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0KJIE€HUEM I'€OMETPUUECKUX BEJIUUNH;

- QHAJIM3UPOBAThH pealbHbIC YHCIOBbIE TaHHbIE, ITPEJCTABICHHBIC B TA0MUIIAX, HA AUarpammax, rpadukax;

- peliaTh NpPaKTHYECKUE 3ajaud, TpeOyrolue CHUCTEMaTHYecKoro Iepedopa BapUaHTOB; CPaBHUBATh
IIAHCHI HACTYIIJICHUS CIIy4alHbIX COOBITUM, OLIEHUBATh BEPOSTHOCTU CIIy4alHOTO COOBITHS, COIOCTaBIATh U

- HCCJIEZIOBATh MOJIENN PEeaIbHON CUTYyallMel C MCIIOJIb30BaHUEM alnapara BEpOATHOCTH U CTAaTUCTHUKHU.

Coaepixanue Kypca



1. [IpakTHKO-OpUEHTHPOBAHHbIE 3aJaHMsA (3 YacoB)
TabnuuyHoe u rpaguueckoe MpeCTaBIeHUE JaHHbBIX, IJIaH M CXeMa, U3BJICUeHUE HY)KHON MH(POpMaIUH.
N3meHunBOCTh INpH M3MEpeHUsX. Pemaronye mnpaBuia. 3aKOHOMEPHOCTM B W3MEHYMBBIX BEJINYHMHAX.
Brruucnenus u npeoOpa3oBaHue BeauuuH. MccnenoBanue NpocTeHIMX MaTeMaTUYeCKUX MOJIETIEH.

2. Yucaa 1 BpIUNCIeHUs. AliredpanyecKue BoIpaxkeHus (2 yaca)

CrnoxeHue 1 BBIYATAHUE, KOMIIOHEHTBI CJIO’KEHUS U BBIYUTAHUS, CBSI3b MEXKIY HUMH, HAXOKIEHUE CyMMBbI
U Pa3HOCTH, U3MEHEHNE CyMMBI U Pa3HOCTH IPY U3MEHEHUHM KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXEHUE M JIelIeHHe, KOMIOHEHThl YMHOXEHMSI M JEJIEHUS, CBSA3b MEXIY HHMH, YMHOXECHHE U
CII0)KEHHE B CTOJIOMK, JEJICHUE YTOJIKOM, IIPOBEPKa pe3ysbTaTra ¢ HOMOIIbIO IPUKUAKH U 00paTHOTO JEHCTBHUS.

CrnoxeHure 1 BBIYUTaHHE OOBIKHOBEHHBIX U JIECATUYHBIX IpoOei. YMHOKEHHUE U JielieHNe 00BIKHOBEHHBIX
U IECATUYHBIX po0eil. Apudmernueckue NEHCTBUS CO CMEIIAHHBIMU JIPOOSIMH.

Crenenb ¢ HaTypajgbHBIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHMs BbIpaXKEHH, COJAEpKaIIUX
CTEIIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

UucnoBoe BbIpaXEHHE U €ro 3HauU€HUE, MOPSAJOK BBINOJHEHMs JeicTBuil. CriocoObl panMoHaIM3aluu
BBIYMCJIEHUW U UX IPUMEHEHUE MPH BBIOJHEHUU JEHCTBUM.
OpnHowieH, MHOrouieH. J[efcTBUsI C OJHOWIEHAMHU U MHOTOWIEHAaMH (CJIOKEHUE, BBIYMTAHUE, YMHOXKEHUE).
@opMysbl COKPALIEHHOTO YMHOMKEHHUS: Pa3HOCTb KBaJApaTOB, KBaJpaT CyMMbl U pa3HOCTU. PaznokeHue
MHOTOYJICHa HAa MHOXKMTEJIN: BBIHECEHUE OOILEro MHOXKUTEINS 32 CKOOKHM, TPYNIHUPOBKA, MIPUMEHEHHEe (opMyIl
COKPAILLEHHOIO YMHO)KEHMsA. KBaapaTHBIM TpexuseH, pa3joKEHUE KBaJpaTHOIO TPEXWIEHAa Ha MHOKUTEIH.
Boipaxkenne ¢ mnepemMeHHON. 3HaueHue BblpakeHus. I[loncTaHoBKa BbIpaXEHHM BMECTO MEpPEMEHHBIX
[IpakTuueckue pacueTsl o Gopmysaam.
AnreGpandeckas apo0b. CokpaiieHue anredpandeckux napooeit. [lpuBenenue anreOpanueckux ApoOei K
o01eMy 3HaMeHarento. JlefcTBus ¢ anredpandyeckuMu ApoOsiMU: CI0KEHHE, BBIYUTaHUE, YMHOXKECHHE, JIeJICHUE,
BO3BE/ICHUE B CTEIICHb.
N3obpakeHune uncen Ha YUCIOBOM (KOOPAMHATHOMN) MpsMoi. Moaysib 4uciia, TeoMeTprIecKasi HHTEPITPETAIHs
MOIyJIsl yucia. JIeHCTBUSA ¢ TOJOKUTEIBHBIMU U OTPULIATEIBHBIMU YACIaMH. MHOKECTBO LIEIBIX YUCEIL.
OcHOBHbIE MOHATHUS, KOOPJAUHATHBIN JTy4, pacCTOsSHUE MKy ToukaMu. KoopauHaTsl TOUKH.
ITonsTHe uppannoHanpHOro uncia. Pacno3sHaBaHue HPpalMOHAIBHBIX YUCET.
JlelicTBUSL ¢ HppalMOHATIBHBIMU UHUCIAMU: YMHOXKEHHUE, J€J€HHE, BO3BEICHUE B CTENEHb. MHOXECTBO
JEHCTBUTEIBHBIX YHCE.

3. YpaBHeHus1 1 HepaBeHCTBa (3 yacoB)

[TonsiTue ypaBHeHUS W KOpHS ypaBHeHHs. llpencraBiieHHe O paBHOCWIIBHOCTH ypaBHeHuH. OO0nacTb
oTpesieieHNsl ypaBHEHUs (00JacTh IOMYCTUMBIX 3HAUEHUN [IEPEMEHHON).

Pemenne nuHeWHbIX ypaBHeHuH. KBangparHele ypaBHeHMs. HemnonHble KBajgpaTHbIE YypaBHEHUS.
JIMCKpUMHHAHT KBaJpaTHOro ypaBHEHHsA. PopMysa KOpHEH KBaJApaTHOIO ypaBHEHHUs. PelieHue kBaapaTHBIX
ypaBHEHUH: HCIOIb30BaHUE (POPMYIIBI JJIs1 HAXOKJECHUS KOpHEH, rpadMuecKuii MeTo 1 pelleHus, pa3ioKeHue Ha
MHOHUTENH, T0I00p KOpHEH C UCIOIb30BaHUEM TeopeMbl Buera.

Pemenue mpocredmmx 1poOHO-IMHEHHBIX YpaBHEHUH.

Cucrembl HEPABEHCTB € OJIHOM NepeMeHHOM. Penenne cucteM HepaBeHCTB C OJHOM NEPEMEHHOMN:
JTUHENHHBIX, KBapaTHBIX. M300pakeHue pemeHns CUCTEMbl HEpAaBEHCTB Ha YHCIOBOH MPSMON. 3alTUCh pelIeHHs
CUCTEMBI HEPABEHCTB.
4. TexcroBble 3aaa4m (2 yaca)

3aauy Ha IPOLEHTHI. 3ajauu, CBSI3aHHBIE C OHITHEM «KOHLEHTPALUSA» U «IIPOLIEHTHOE COAEPKAHUEY.
3amaun Ha JBUKEHHE, pabOTy U MPOU3BOAUTENBHOCTh TpyJa. 3a/lau Ha MPOLIEHTHBIM NPUPOCT U BBIUMCICHUE
CJIOKHBIX ITPOLIEHTOB. 3a/1a4y Ha BKJIA/bl U KPEIUTHI.



5. CrarucTuka u Teopusi BeposiTHOCTei (2 yaca)

CaydaiiHbple OIBITBI (3KCIIEPUMEHTHI), 3JEMEHTapHbIe clydaiiHble coObITHs (McXo.bl). BepositHocTn
3JIeMeHTapHbIX COObITUH. COOBITHS B CIydallHBIX SKCHEPUMEHTaX U OJaronpUsTCTBYIOIIME 3JIEMEHTapHBIE
coObITHA. BeposiTHOCTH ciaydaiHbIX cOObITHH. OMBITHI ¢ PAaBHOBO3MOXKHBIMU 3J€MEHTAPHBIMH COOBITUSMHU.
Knaccuueckne BEpOSITHOCTHBIE OTBITHI C UCHIOIH30BAHUEM MOHET, KyOHKOB.

6. ®ynkuuu u rpapuxu (2 yaca)

JlekapTOBBI KOOPJMHATH Ha MJIOCKOCTH. POpMHUpOBaHHUE MPEICTABICHUNA O METApPEIMETHOM TOHITHU
«koopauHate». CrocoObl 3amaHus (PYHKIMN: aHATUTHYCCKUMA, Tpadudeckuid, Tabnuanbiid. ['padux yHKImM.
[Tpumepsl GyHKIMN, MONy4aeMbIX B IMPOLIECCE HCCIENOBAHUS PA3IMUHBIX PEaTbHBIX MPOIIECCOB M PEUICHUS
3a1a4d. 3HayeHne QyHKIUU B Touke. CBoiicTBa (GyHKIIHI: 00JIacTh OMpeAesieHus], MHOXKECTBO 3HAYCHUI, HYIIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, TPOMEXKYTKH BO3pacTaHus M YObIBaHUsI, HAUOOIbIIIEE U
HauMeHbllee 3HaueHus. MccnaenoBanue QyHKIMU 10 ee rpaduKy.

Jluneitnas Qynkmusa. CpoiictBa W rpaduk JguHEHHOW (QyHKIMH. YTIOBOM KOAPPHUIUEHT MPSIMOH.
Pacnionoxxenue rpaduka nuHEHHONW (QYHKIUM B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3(h(HUIIMEHTa U CBOOOIHOTO
yireHa. Haxoxxnenune kod(p@UIMEHTOB JTWHEWHON (DYHKITMM 1O 3a/IaHHBIM YCIOBHUSM: MPOXOXKIECHUE MPSMOM
4yepe3 IBE TOYKH C 33JaHHBIMU KOOPAMHATAMH, TPOXOKJICHHUE MPSMOI uepe3 AaHHYI0 TOUYKY M MapalielIbHON
JAHHOU MPAMOIA.

KBamparnunas ¢ynkuus. CpoiictBa M rpaduk KBaapaTHuHoM ¢yHkiuu (mapabona). [loctpoenue
rpaduka KBaJipaTUYHON (PYHKLIUU MO TOUYKAM

Ob6parnas nponopuuoHanbHOcTh. CBoiicTBa pyHKIMHN YOI ,k
I'unep6omna. x 7. YuciaoBbie
nocJjenoBareabHocTH (1 Jac)

[TocnenoBarensHocT M mporpeccud. UYwucaoBas —MOCIeNOBATENbHOCTh.  [IpUMepbl  4HMCIOBBIX
nocseaoBaTeNbHOCTE. beckoHeuHble Mociae10BaTeNnbHOCTH. ApHu]MeTHyecKas Mporpeccust U ee CBOicTBa.
I'eomerpuueckas mnporpeccus. Popmyna oOLIEro 4YjaeHa W CyMMbI N MEPBbIX WIEHOB apU(PMETUUYECKOH U
FE€OMETPUYECKON ITPOTrPECCUIA.

8. I'eomeTpus (2 vaca)

['eomerpuueckas ¢urypa. Buyrpennss, BHemHss obnmactu Qurypsl, rpanuna. Jlunuu u obractu Ha
IJI0CKOCTH. Brinmykinas u HeBbinykias ¢urypsl. [lnockas u nerockas ¢urypsl. [lonstue Bennuunsl. J[nuHa.
N3mepenne miunbl. EnuHuibl nuamMepenus aiavuHbl Bennunna

yrna. I'pagycHas mepa yria.

Tpeyronbauku. BreicoTa, Meauana, CpemHssl JTUHUS TpEyroidbHUKA. PaBHOOEApPEHHBI W PaBHOCTOPOHHHI
TpeyroasHHUKH. [Ipr3HaKy paBeHCTBa U M0100Hs TPEYroabHUKOB. Pemenne TpeyronbaikoB. CyMMa YIIIoB TpEyroJibHUKA.
CBoiicTBa MpsIMOYTOJNBHBIX TpeyronbHUKOB. Teopema I[Iudaropa. Teopema cuHycoB W KocuHycoB. HepaBeHcTBO
TPEYroJIbHUKOB.

[Inomanp TpeyroapHrKa. MHOTOYTONBHHUKH. YeThipexyroiabHuky. [lapanmenorpamMm, ero CBOMCTBAa U MpPU3HAKH.
[Tnomanp mapamienorpamma. Pom6, npsmoyronsHuk, kBaapar. Tpanenus. Cpeansist muHus Tpanenun. [omap Tpanenuu.
[IpaBunbHBIE MHOTOYTONBHUKH. JIONOTHUTENBHBIE TOCTPOSHHSI IPY PEIICHUH 3a7ay.

OxkpyxHocth. KacarenpHas K OKpyXKHOCTH U ee cBoiictBa. Cekynmie u xopasl. Mx cBoiictBa. Kacanme nByx
OKpy)KHOCTeH (BHewIHee, BHyTpeHHee). OOIue KacaTeslbHble K OKPY)KHOCTSIM (BHEIIHUE, BHyTpeHHHE). OKPYKHOCTH,
BIUCaHHble B Yrojl. OKpYKHOCTb, OIMCaHHAas OKOJO TpeyroybHUKa. OKpYyKHOCTb, BIMCAHHAas B TPEYIOJIbHUK.
BueBnucanHele OKpy)XHOCTH. OKpYXHOCTb, ONMCAaHHas OKOJIO YeThIpeXyroyibHHKa. OKpY)KHOCTh, BIIMCAaHHAas B
YeThIpeXyrojbHuK. JimHa okpyxHocTH. [Iommans kpyra. [leHTpanbHbIi 1 BicaHHbIH yTiibl. KoMOMHAIINS OKPYKHOCTH U
MHOTOYTOJIbHUKOB.

Teopema Iludaropa. TpuroHOMETpHUYECKHME COOTHOIICHHUS B MPSIMOYTOJBHOM  TpPEYTOJIbHUKE.
Tpuronomerpuyeckue pyHKIMU yriia.

Brinenenue cBoiicTB 00bekTOB. @OpMHUPOBAaHUE MPEICTABICHUN O METAIIPEIMETHOM MOHATHH
«durypay.



Temarunueckoe miiaHuposanue- 17 yacon

Tema Kon- | ®opma 3anarus [udposbie oOpazoBaTeIbHBIE PECYPChI
BO
qacoB
[MpakTukym, https://oge.sdamgia.ru/prob_catalog
[pakTHKOOPHUEHTHPOBAHHBIE BBINOJIHEHUE http://mww.fipi.ru
3aziaHus 3 TPCHMPOBOTHBIX | htps://www.time4math.ru/oge
YIPAKHEHUH.
Yucrna BEIYUCICHUS. 2 [MpakTukym, https://oge.sdamgia.ru/prob_catalog
AnreGpanueckue BBITIOJIHEHUE http://www.fipi.ru
BBIPAKCHIA TPCHUPOBOHBIX https://www.time4math.ru/oge
YHPaKHEHUH.
YpaBHEHHS U HEPABCHCTBA 3 [IpakTukym, https://oge.sdamgia.ru/prob_catalog
BBITIOJIHEHHE http://www.fipi.ru
TPCHUPOBOTHEIX | https://www.time4math.ru/oge
YIIPpA’)KHCHUMU.
TekcToBbIe 3a1a4n 2 [IpakTukym, https://oge.sdamgia.ru/prob_catalog
BBITIOJTHEHHE http://www.fipi.ru
TPEHUPOBOYHBIX https://math100.ru/ogenew/
VIIPaOKHEHUH. https://cpm.dogm.mos.ru/oge_mathem/
CraTucTvKa U TeOpHs 2 Vuebuas jiekius, https://oge.sdamgia.ru/prob_catalog

BEPOSATHOCTEU

paboTa B rpymnmnax,
napax.
[IpakTukym,
BBITIOJIHEHNE
TPEHUPOBOYHBIX
YOpaKHEHH.

http://www.fipi.ru
https://www.time4dmath.ru/oge
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dyHkuu U rpahuKu VYueOHast TeKius, https://oge.sdamgia.ru/prob_catalog
paboTa B Tpynmax, http://www.fipi.ru
napax. https://www.time4math.ru/oge
[MpakTukym, https://math100.ru/ogenew/
BBIMOJIHEHHE https://cpm.dogm.mos.ru/oge_mathem/
TPEHUPOBOYHBIX | https://zen.yandex.ru/media/id/5d7b0f9
YIIPAKHCHHH. 91ee34f00ac847673/moduli-i-grafiki-
60261a97fa0bd9159a613216
YuciaoBble VuebHas jieKuus, https://oge.sdamgia.ru/prob_catalog
TI0CJI€I0BATEIbHOCTH paborTa B rpynmnax, http://www.fipi.ru
napax. https://www.time4math.ru/oge
[IpakTukym,
BBIIIOJTHEHUE
TPEHUPOBOYHBIX
yIpaXKHEHHM.
I'eomeTpus VYuebHas jeKims, https://oge.sdamgia.ru/prob_catalog

paboTa B rpymnmnax,

http://www.fipi.ru

napax. https://www.time4math.ru/oge
[TpakTuKyMm, https://math100.ru/ogenew/
BBITIOJIHEHUE https://cpm.dogm.mos.ru/oge mathem/
TPEHUPOBOYHBIX

yOpaKHEHHM.
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KaJ'ICH,I[apHO-T EMaTUYCCKOC IINIIaHUPOBAHUC

Ne [Tlnanupyemeble Jlata nposeneHus
B Tema ypoxa MPaKTUYECKHE JloMamaee 3amanue
OoKa
yp paboThI To daxruaeck
1any u
1 [IpakTHKOOPUEHTUPOBAHHBIE Pemenue 3anau Ob 300
3aaHus orn '
[IpakTMKOOpPUEHTUPOBAHHBIE Pemenue 3anau Ob
2 10.09
3aJaHusA ors
[IpakTHKOOPUEHTUPOBAHHBIE Pewenue 3amau Ob
3 1 17.09
3aJIaHusA 0)C)
Yyucna BEIYUCICHUS.
Pemenue 3agau Ob
4 Anrebpandeckue 24.09
0)€)
BBIPKEHUS
Yucna BEIYUCICHUS.
5 Aunredpanyeckue Pemerme sanas Ob
P ord
BBIPKCHUS
YpaBHEeHHA 1 HEPaBEHCTBA.
6 5)1 eI ap . Pemenue 3agau Ob
AHEWHEBI BHEHUS U
P ord
HEpaBEHCTBA
VYpaBHEHHA 1 HEPaBEHCTBA.
P p Pemenue 3amaa Ob
7 KBagparHbie ypaBHEeHUs U
0)}C)
HEpaBEHTBA
Pemrenue 3agau Ob
8 YpaBHEHUS U HEPABEHCTBA 1
0)}C)
9 TekcToBele 3amaum Ha Pemenue 3agau Ob
JIBUYKEHUE, MTPOLICHTHI. ors




TekcToBBIe 3agaun Ha

Pemenne 3amau Ob

10 COBMECTHYIO paboTy oro
11 Crarucruka v Teopust Pemenue 3amau Ob
BEPOSTHOCTEN oo
19 CratucTtuka u Teopus Pemnrenue 3amau Ob
BEPOSATHOCTEN oo
Pemenwne 3agau Ob
13 OyHKIMH U TpaduKu OID
Penrenue 3amau Ob
14 OyHKIMY U Tpadukn o>
15 YuciaoBble Pemrenue 3amau Ob
MOCJIEOBATENLHOCTH orns
I'eomerpuueckue 3a1a4u Ha
16 CBOWCTBA TPEYTOJIbHHUKOB, Pemenne 3anau Ob
YEThIPEXYTOJIbHUKOB. oo
OKPY>KHOCTEMN
I'eomeTpuueckue 3a1aun Ha
17 COOTHOILIEHHE CTOPOH U Pemenue 3amau Ob

YIJIOB B IIPSIMOYT'OJIHOM
TPEYTOJIbHUKE

oro




