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Hacrosmas pabouast mporpamma 1o anredpe Aiis cpenHeit o0meoopa3oBaTeIbHON MIKOIBI 9 Kilacca COCTaBIeHA Ha OCHOBE:
1. denepanbHbiii 3akoH OT 29 nekadps 2012 1. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparumny;
2. @enepanbHBINA TOCYIaPCTBEHHBINA 00pa30BaTENIbHBIN CTaHIAPT OCHOBHOTO 001Iero oOpa3oBaHus (mpuka3 MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanun ot 17.12.2010 Ne 1897, ¢ uzmenenusmu ot 31.12.2015 r. Ne1577);
3. Ilpuka3za MunucrepctBa obpasoBanusi u Hayku Poccuiickoit @eneparun ot 20.05.2020 Ne 254 «O06 yrBepxkaeHuu (eaepaabHOro rnepeyHsi yueOHUKOB,
PEKOMEH/IOBAaHHBIX K HCIIONb30BAHUIO MPU pealn3alil HMEIOLIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 O0pa30BaTeNbHBIX MPOTrpaMM HA4aJbHOTO OOIIEro,
OCHOBHOTO O0IIIETO, CpeHEro 0011ero 00pa3oBaHUs OpPraHU3alHUIMHU, OCYIIECTBISIIOIIMMHI 00pa30BATENbHYIO IEATEIBHOCTDY.
4. Y4aeOHbIi My1aH, yTBEpKASHHBINA prKa3oM 1o mkoie oT 29.06.2021 Ne102.1-O1 «O06 yTBepxkaeHnn yueOHbIX m1aHoB Ha 2021-2022 yueOHblii romy.
5.B3sra 3a ocHoBy iporpamma A. I'. Mep3nsk, B. b. ITononckuii, M. C. SIkup Maremaruka: yaeOHuK s 9 kiacca o0mieo0pa3oBaTelIbHBIX OpraHu3aiuii/ A.
I'. Mep3nsik, B. b. [Tonouckuii, M. C. Skup. - M.: Benrana-I'pad, 2019 r.

Anrebpa Kak coJiepKaTelbHbIil KOMIIOHEHT MaTeMaTH4YecKoro oOpa3oBaHMs B OCHOBHOM IIKOJI€ HaleldeHa Ha (OpMHUpPOBAHHE MATEMaTHYECKOTO
anmapara Ui pelieHUsl 3a7ad U3 MaTEeMaTHKH, CMEKHBIX MPEAMETOB, OKPYKAIOIIEeH peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBAET 3HAYCHHE MATEeMAaTUKH Kak
A3bIKA JJI HOCTPOCHUS MaTeMaTUUECKUX MOJENEH, IPOLecCcoB U ABICHUM peaabHOro Mupa. OJIHON U3 OCHOBHBIX 3a]1a4 U3yUeHUs alureOpsl SABIsETCS pa3BUTHE
JIITOPUTMHUYECKOIO MBIIIJIEHUS], HEOOXOIMMOT0, B YaCTHOCTH, JUIsl YCBOEHUSI Kypca HH(POPMATUKH; OBJIaJICHUE HAaBbIKAMU JI€YKTUBHBIX PACCyKICHUM.

[IpeoOpa3oBanue cUMBOJIMYECKMX (OPM BHOCUT CBOHM creuupuUecKkuil BKJIaJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTU4eCKOMY
TBOpYecTBY. [lpyroil BakHOW 3amavyeld W3ydeHUs anreOpbl SBISIETCS MOJNyYCHHE UIKOJbHUKAMH KOHKPETHBIX 3HAHUH O (YHKIHMSIX KaK BakHEHIIEH
MaTEeMaTHUYeCKOM MOJAEIH /sl ONMCAHUS U UCCIIEOBAHMS Pa3HOOOPA3HBIX IPOLIECCOB, U1 (POPMUPOBAHUS Y yUaAIIUXCS MPEACTaBIECHUHN O pOJIM MaTeMaTUKHU B
Pa3BUTUU OUBHIIN3ALMYN U KYJIbTYPBHI.

OJeMeHTBl JIOTUKH, KOMOMHATOPUKH, CTAaTUCTUKH WU TEOPUU BEPOSTHOCTEH CTaHOBATCA O0O0sA3aTENbHBIM KOMIIOHEHTOM IIKOJIBHOIO 00pa3oBaHus,
YCUJIMBAOIIMM €0 NMPUKJIAJAHOE U MPAKTUUECKOEe 3HaYeHHE. DTOT MaTepual HeoOX0IuM Mpexke Bcero, A popmupoBaHus GyHKIIMOHAIBHON I'PaMOTHOCTH —
YMEHUI BOCIPUHMMATh U aHAJIM3UPOBATh MH(OPMAINIO, MPEICTABICHHYIO B Pa3IMUYHBIX (popMax, MOHMMATh BEPOSATHOCTHBIA XapaKTep MHOIMX peasbHbIX
3aBHUCUMOCTEH, MPOU3BOANUTDH MPOCTEHIINE BEPOSTHOCTHBIE pacueThl. 3yueHne oCHOB KOMOMHATOPUKHU MO3BOJIUT YyYallleMyCsl OCYIIECTBISATh PACCMOTPEHUE
cllyyaeB, epedop U MOJCUET YUCIIa BApUAHTOB, B TOM YHCJIE B IPOCTEHUIINX MPUKIIAIHBIX 3a/1auax.

[Ipn u3yyeHuu CTATUCTUKU U TEOPUHU BEPOSATHOCTEH OOOTalaroTCsl MPEJCTABIECHHS O COBPEMEHHOW KapTMHE MHpa U METOJaxX €ro HCCIeJ0oBaHus,
¢dbopmupyeTcsl TOHUMAaHUE POJIM CTATUCTUKU KaK UCTOUYHMKA COIMAIEHO 3HAYMMOM MH(pOpMALUY U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS .

IInanupyemMsble pe3yJbTaThbl OCBOCHHS NpeaMeTa

IIpenmeTrHble pe3yJibTaThI:
® OCO3HaHME 3HAUEHUS MAaTEeMAaTHUKH JIJIsl TOBCETHEBHOM KU3HU YeNIOBEKa;
® [IpeACTaBlI€HUE O MAaTeMaTH4YeCKOl Hayke Kak cdepe MaTeMaTHUecKON NesTeNIbHOCTH, 00 3Tamax €€ pa3BUTHs, O €€ 3HAYMMOCTH JUIS Pa3BUTHUS
LUBUJIN3ALUY;



e pa3BUTHE YMEHHUH paboTaTh ¢ y4eOHBIM MAaTEeMaTHYECKUM TEKCTOM (aHAJIM3MPOBATh, U3BJIEKATh HEOOXOIUMYIO0 MH(OpMAIHIO), TOYHO U TPAMOTHO
BBIPa)KaTh CBOM MBICIIM C IPUMEHEHHEM MaTeMaTHUECKOW TEPMUHOJIOTHU M CHMBOJIMKH, IPOBOAUTH KITACCU(PHUKAIMH, JIOTHIECKHE 00OCHOBAHUS;
e  BiaJeHHUE 0A30BbIM OHATUIHBIM AIIAPaTOM IO OCHOBHBIM pa3ziesiaM COJIepKaHMs;
e cucTeMaTU4YeCcKHe 3HaHUsS O PYHKLUAX U UX CBOWCTBAX;
®  [PAaKTUYECKU 3HAUMMble MATEMaTHUECKUE YMEHUS U HABBIKHU, UX IPUMEHEHHE K PELICHUIO MaTEMAaTUUYECKUX U HEMAaTeMaTHYEeCKUX 3a/1ad.
MertanpeamMeTHble pe3yJbTaThl:
PeryasituBubie YV /I:
® JIOCTHKEHUS LI€JI U3 IPEUI0KEHHBIX U UX UCKAaTh CAMOCTOSITEIILHO;
®  COCTaBJIATH (MHIMBHUIYaJIHHO WU B TPYIIIE) IUIAH PEIICHHs MPOOJIeMbl (BBITIOTHEHHUS TIPOEKTA);
e paboTas 1Mo NPeAI0KEHHOMY HIIH CAMOCTOSITEIIbHO COCTABIICHHOMY IUIaHY;
¢ I[IJJaHUPOBATh CBOIO MHJMBUYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;
CaMOCTOSITEJIbHO OCO3HABaTh IIPUYMHBI CBOETO YCIIEXa UJIM HEYCIEeXa U HAXOAUTh CIIOCOObI BBIX0/1a U3 CUTYallUU HEYCIIeXa;
YMETh OLEHUTb CTENEHb YCIEIHOCTH CBOEH NHAMBUIYaIbHON 00pa30BaTeNbHON JeATEIbHOCTH.
ITo3naBartenbHbie YY /I:
CTPOUTB JIOTHYECKH OOOCHOBAHHOE PACCy’KICHUE, BKIIOYAIOIIEee YCTAaHOBICHNE IPUUYNHHO-CIIE/ICTBEHHBIX CBS3€il;
aHAJIM3UPOBaTh, CPABHUBATb, KJIACCU(DUIUPOBATh U 00001ATh (PAKTHI U SBICHHUS;
CO3/1aBaTh MaTEMaTHUYECKUE MOJIEIIH;
YMETh OIPEENIATH BO3MOXKHBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHHH, IPOU3BOIUTH MOUCK HH(POPMALINH, aHATU3UPOBAThH M OIICHUBATH €€ JJOCTOBEPHOCTH;
MOHMMasl MTO3ULIMIO JAPYTrOro YejaoBeKa, pa3janyaTh B €ro peyd: MHEHHE (TOUKY 3pEHHUs), 10Ka3aTeabCTBO (apryMEHTHI), (aKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH.
J1J1s TOr0 CaMOCTOSITENILHO UCTIOIb30BaTh Pa3IMYHbIE BUABI UTEHUS (M3y4aroliee, IPOCMOTPOBOE, 03HAKOMUTENIBLHOE, TOMCKOBOE), MPUEMBI CITyLIaHUS.

KommyHukarusubie YY/:

e  CaMOCTOSTEJIbHO OPTaHU30BbIBATh yueOHOE B3aUMOJIEHCTBHE B TpyIIe (ONpenensaTh o0IIue e, J0roBapuBaThCs APYT € APYroM H T.1.);

e OTCTauBas CBOIO TOUKY 3pEHUS, IPUBOAUTH apryMEHTHI, MOATBEPKIas UX paKTaMu;

e B JIUCKYCCHM YMETh BBIIBUHYTh KOHTPapryMEHTHI,

e  YYUTHCA KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATh OUIMOOYHOCTH CBOEIO MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
e TIOHMMAs MO3UIUIO IPYTOT0, pa3IuyaTh B €ro peun: MHEHUE (TOUKY 3peHHsI), 10Ka3aTeNIbCTBO (apryMeHThI), (aKThl, THIIOTE3bl, AaKCHOMBI, TEOPUH;

e  yYMETh B3MIAHYTh Ha CUTYalIUIO C HMHOM MO3UIIUU U I0TOBAPUBATHCS C JHOAbMHU UHBIX MTO3UIUH.

JINYHOCTHBIE pe3yJIbTaThI:

e HE3aBUCHUMOCTb U KPUTUYHOCTbH MBILIUICHHUS;

e BOJIS U HACTOMYMBOCTH B IOCTHKEHUU LIEIIH;

e c(hopMHPOBAHHOCTH LIEIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKH;

e c(hOPMHUPOBAHHOCTh KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOILEHUH U COTPYIHHUYECTBE CO CBEPCTHUKAMHM, CTAPLIMMU U MJIQJIIIIMMHU, B 00pa30BaTeIbHOM,
0OIIECTBEHHO OJIE3HOM, yueOHO-UCCIIeI0BaTeNbCKON, TBOPUECKON U IPYTUX BUJAX AESTEIbHOCTH;



YMEHHUE $ICHO, TOYHO, I'PaMOTHO H3JlaraTh CBOM MBICIIM B YCTHOM W NHCHbMEHHOM peud, MOHUMATh CMBICI TMOCTABIIEHHOW 3a/aud, BBICTpPauBaTh
apryMeHTaluIo, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI;

IpeCTaBICHUE O MAaTEMaTHUECKON HayKe Kak c(hepe 4eT0BEeYeCKO IeATEIbHOCTH, 00 dTanax e€ pa3BUTHS, 0 €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALINY;
YMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOH 1eATeIbHOCTH;

CIOCOOHOCTH K 3MOIIMOHATILHOMY BOCIIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 33/1a4, PEIICHUH, pacCyKICHUN.

B pe3yabTare u3yueHuss MATEeMATUKH YYEHUK J10JIZKEH:

Anredpanyeckue BbIPaKeHUs

1lo oxonuanuu Uusydernus Kypca yttaw;uﬁc;z HAywumcs:

* OIICPUPOBATH MOHATHAMH «TOXKICCTBOY», «TOXKJICCTBEHHOE IMpeoOpa3zoBaHUEy, pellaTh 3a/1a4u, cojepkamiue OyKBeHHbIE TaHHbIC, paboTaTh ¢ hopMyaMu;
¢ BBIIIOJIHATH Hp606pa3OBaHI/I$I BLIpB,)KGHHfI, coacpiKamnX CTCIICHU C HEJIBIMU IMOKA3aTCIIAIMU U KBaAPAaTHBIC KOPHH,

* BBIIOJHATH TOKICCTBEHHBIE IPe0OPa30BaHUs PAIMOHANBHBIX BBIPAKEHHM Ha OCHOBE MpaBHI JCHCTBUN HaJ MHOTOWICHAMH W alreOpanyecKUMH
IpOOsIMU;

* BBINOJIHATH Pa3ji0K€HUE MHOTOUYJIEHOB HA MHOKUTEIH.
yqau;uﬁc;z nOJYyHYum 603MOMNCHOCMb HAYYUMbCAL.!
* BBIIIOJIHATH MHOT'OIIIArOBbIE MPeo0pa30BaHMsl palliOHAIBHBIX BBIPAXKEHHUM, IPUMEHSISI IIUPOKUI HAOOp cr1ocOOOB U MPUEMOB;
* IPUMEHSTH TOXKJECTBEHHBIE TPEOOPa30BaHUS ISl PEIICHUS 3a/1a4 U3 Pa3IMYHBIX pa3/eioB Kypca.
YpaBHeHus
1lo oxonuanuu uzyuenus Kypca y4auwjuiics Hay4umcs:
* peuaTh OCHOBHbBIE BU/JIbI PAllMOHATIBHBIX YPAaBHEHUH C OJIHOM EPEMEHHOM, CUCTEMBI ABYX YPABHEHUH C ABYMsI IEPEMEHHBIMU;

* IIOHUMATh ypaBHeHHe KakK Ba)KHefIHIon MaTeMaTI/I‘IeCKyIO MOACJIb IJIsI OIIMCAHUA U I/ISYLIGHI/IfI p33H006p33HBIX peaJ'IBHBIX CI/ITyaHI/Ifl, pemaTL TCKCTOBBIC
3a/1a4u anreOpandecKuM METOIOM;

* IPUMEHATh TpapUYeCKre MPEACTABICHUS JUIsl MCCICIOBAHUS YPAaBHCHHM, HMCCICIOBAHUS WU PEIICHUS CHUCTEM YPaBHEHUU C JBYMs IEPEMEHHBIMHU.
Yuawuiica nonyuum eozmoorcnocmo:



* OBNQJETh CIEUUATbHBIMU MNpPUEMAMU pEIICHHUS YPAaBHEHMH M CHCTEM YypaBHEHUH; YBEPEHHO NPUMEHATH amnmnapar ypaBHEHUW [UIS peIIeHUs
pa3HoO0Opa3HBIX 33/1a4 U3 MATEMAaTUKH, CMEXHBIX NIPEAMETOB, PAKTUKH;

* MPUMEHSATH Tpaduueckue mpeCTaBICHUS IS UCCIICIOBAHUS YPaBHEHUN, CUCTEM YpaBHEHHH, COJIEPIKAIINX OYKBEHHBIE KO (DUIIMCHTHI.
HepaBencrBa
Ilo okoHyanuu uzyyenus Kypca y4auwjuticsi Hay4umcsi:
* IOHUMATh U IPUMEHSTh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOLLIECHUEM HEPABEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABEHCTB;
* pemaTh JIMHCHHBIC HEPAaBEHCTBA C OJHOM IMEPEMEHHON U UX CHCTEMBI; PEIIaTh KBaJIpaTHbIC HEPABEHCTBA C OMOPOM Ha IrpadpuuecKue mpeIcTaBICHUS;
* IPUMEHATH anmnapaT HEPABEHCTB JIJIsl PELICHUs 3a7]a4 U3 PA3JIMYHbIX pa3/IesioB Kypca.
Yuawuiicsa nonyuum 6o3moorcnocmo nayuumocsi:
* pa3HOOOpa3HbIM pUEMaM J10Ka3aTEIbCTBA HEPABEHCTB;
* YBEPEHHO IPUMEHATH anmnapaTr HEPaBEHCTB Ui PEIIeHUsI Pa3HOOOPA3HBIX MAaTEMAaTHUECKUX 3a7a4 U 3a7a4 U3 CMEXHBIX MPEAMETOB, IPAKTHUKHY;
* IPUMEHSATH TpaduuecKue MpeICTaBICHHs IS HCCIIeI0BaHUsl HEPABEHCTB, CUCTEM HEPABEHCTB, COAECpKAIINX OyKBEHHBIE KO (PUIIMEHTHI.
YucoBbIe MHOKECTBA
Ilo oxonuanuu usyuenus Kypca y4awjuiics Hay4yumcsi:
* IOHUMATh TEPMHUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIE C IOHATUEM MHOKECTBA, BBIIOJIHATH ONIEpallMy HaJl MHOKECTBAMH;
* UCIIOJIb30BaTh HaYaJbHbIE MTPEACTABICHUS O MHOXKECTBE IECTBUTEIIBHBIX YHCEIL.
Yuawuiics nonyuum 6o3moocnocmo:
* pa3BHUBATh MPEJICTABICHNE O MHOXKECTBAX;
* pa3BUBATh MPE/ICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX JI0 JEHCTBUTEIBHBIX YACEIT, O POJIM BBIYMCICHUN B IPAKTUKE;
* Pa3BUTh U yIIIyOUTh 3HAHUS O IECATUYHOM 3aMMCH JEHCTBUTEIBHBIX Ynce (MIePUOINIECKIE U HETIEPUOIUIECKHE IPOOH).

DyHKIUH



Ilo oxonuanuu uzyuenus Kypca yu4auwjuicsi Hay4umcs:
* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIILHBIEC MOHITHS, A3bIK (TEPMUHBI, CHMBOJIMUECKHE 0003HAYCHHUS );
* CTPOUTH TpadUKH FIEMEHTAPHBIX (PYHKIIHIA, UCCIIEA0BATh CBOMCTBA YUCIOBBIX (DYHKIIMH HA OCHOBE M3YUYCHHSI IOBEIACHHS UX TPAPUKOB;

¢ IIOHUMAThb (bYHKI_[I/IIO KakKk Ba)I(HGfIL[IYIO MAaTEMAaTUUYCCKYI0O MOJCIb JId OIIMCAHUSA IIPOLCCCOB U SIBIICHUI OKpyXaromero Muvpa, MIPUMCHATH
(I)YHKHHOHaHBHBIﬁ S3BIK OJIsA OIIMCaHUA U UCCIICAOBaHUA 3aBHCHUMOCTEH MCKAY (I)I/ISI/I‘-ICCKI/IMI/I BCIIMYMHAMMU,

¢ [IOHUMATh U UCITIOJIb30BaTh A3BIK HOCJIGI[OBaTeHBHOCTeﬁ (TepMI/IHBI, CHUMBOJIMYCCKUC 0603H3,‘-I€HI/ISI);

* IPUMEHATH (POPMYIIBI, CBA3aHHBIC C APUPMETHUECKON U TEOMETPUUYECKOI TPOrpeccCusiMu, U amnmnapat, CGOPMUPOBAHHBIN MPU U3YUCHUH APYTUX Pa3/eioB
Kypca, K PelIeHUIO 3a/1a4, B TOM YHCIIe C KOHTEKCTOM U3 PEeaTbHOU KU3HU. Yuawuticss noayuum 603MO*CHOCMb.

* IPOBOJIUTH MCCIIEAOBAaHNS, CB3aHHbIE C U3YYCHHEM CBOMCTB (DYHKIIHI, B TOM YHCIIE C HCIIOIb30BAaHUEM KOMITBIOTEPA;
* Ha OCHOBE Tpa()MKOB N3YYCHHBIX (DYHKIIUN CTPOUTH O0JIee CIIOKHBIE TpaduKy (KyCOUHO-33JaHHBIC, C «BBIKOJIOTHIMU» TOYKAMH H T.I1.);
* HCITOJIB30BaTh (DYHKIIMOHAILHBIC MTPEICTABICHIS M CBOMCTBA (PYHKIUI pEIICHUS MaTEeMaTHICCKHX 33]1a4 U3 Pa3IMIHbIX Pa3/IesioB Kypca;

* pemaTh KOMOMHUPOBAHHBIE 3a/1a4M C PUMEHEHHEM (OPMYI N-T0 WIEHAa U CyMMBbI MEPBBIX N WIEHOB apu(METUUECKONH M F€OMETPUUECKOI MpOorpeccud,
IIPUMEHSS IIPU ATOM aIllapaT ypaBHEHUN U HEPABEHCTB;

* MIOHUMATh ApU(PMETHIECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH KaK (DYHKIIUU HATypajIbHOTO apryMeHTa;

* CBSI3BIBATh apU(METHUECKYIO IIPOTPECCHUI0 C TIMHEWHBIM POCTOM, T€OMETPUUECKYIO — C IKCTIOHEHIIUATBHBIM POCTOM.
DJieMeHThI MPUKJIATHON MaTeMATUKHU

Ilo oxonuanuu usyuenus Kypca y4awuiics Hay4umcs:

* FCTIOJIb30BaTh B XOJI€ PEIICHUS 3a/1a4 AJIEMEHTapHbBIC TTPEICTABJICHHS, CBI3aHHBIC C TPUOJIMIKEHHBIMU 3HAUYEHUSMH BEJIMYWH;
* HCIIOJIB30BATh MPOCTEHIIINE CIIOCOOBI IPECTABICHUS U aHAIN3a CTATUCTHUECKUX JTaHHBIX;

* HAXOJIUTh OTHOCHUTEIHHYIO YACTOTY U BEPOSITHOCTh CIIY4allHOTO COOBITHS;

® peuiaTtb KOM6I/IHaTOpHI)Ie 3aJa4d Ha HaXOXIACHUEC Yuciia 00BEKTOB WIIH KOM6HH3HI/II>1.



Yuawuiica nonyuum eozmoorcnocmo:

* TIOHATh, YTO YHUCIIOBBIC JIAaHHBIC, KOTOPBIC HCIOJB3YIOTCS JUIA XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO MHpA, SBISIFOTCS MPEHMYIIECCTBEHHO
NpUOJIMKEHHBIMU, YTO TI0 3alHMCH TPUOMMKEHHBIX 3HAYCHUH, colepKaluxcs B HH()OPMAIMOHHBIX HCTOYHHMKAX, MOXKHO CYIWTH O TOTPEHIHOCTH
IPUOJIMKEHUS

¢ IIOHATH, YTO MOIPCUIHOCTh PE3YyJIbTaTa BBIYMCIICHHI JOJIDKHa OBITh cousMeprmMma € NOrp€IIHOCThIO UCXOAHBIX JaHHBIX;

* MPUOOPECTH TMEPBOHAYAILHBIA OINBIT OpPraHW3alMU cOOpa MaHHBIX MpPU IMPOBEIACHUU ONPOCa OOIIECTBEHHOTO MHEHHS, OCYIIECTBISATh MX aHAIU3,
NPEICTaBIATh PE3yIbTAThI ONPOCA B BUJIE TAOIUIIBI, TUATPAMMBI,

® HpI/IO6p€CTI/I OIIBIT MPOBCACHUSA CJIy‘I&ﬁHbIX OKCIICPUMCHTOB, B TOM YHUCJIC C IMOMOMIIBIO KOMIIBIOTCPHOI0O MOACITUPOBAHHWA, HWHTCPIPCTALIUHA HX
PE3YIbTATOB; ®* HAYUUTHCSA HCKOTOPLIM CIICHHNAJIbHBIM HpI/IéMaM PCIICHUA KOM6I/IH3,T0pHI)IX 3aaad.

Conep:xanue y4eOHOro nmpeamera.

HepasencrBa. YucioBble HepaBeHCTBA U UX CBOMCTBA. CI0’KEHUE U YMHOKEHUE YNCIIOBBIX HepaBeHCTB. OlLleHuBaHue 3HaueHUs BbIpakeHus. HepaBeHcTBO ¢
OJIHOM NepeMeHHOM. PaBHOCHIIbHBIE HEpaBEHCTBA. YNCIIOBBIE IPOMEKYTKU. JIMHEHBIE U KBapaTHbIE HEPABEHCTBA C OJHOM nepeMeHHONW. CHUCTeMBI
HEPABEHCTB C OHOW IIEPEMEHHOM.

Yucnosbie pynkunu. OyHKIMOHATBHBIE 3aBUCUMOCTH MEXly BennuruHaMHu. [Tonstre ynkunn. @yHKIMS Kak MaTeMaTUYecKasi MOJIENb pealbHOI0
nporecca. O6iacTb onpeaeneHus u oosacTb 3HadyeHus pyHkuuu. CrnocoOsl 3aanus ¢pyHkuuu. I'paduk pynkuuu. Iloctpoenne rpagukos GpyHKIHIA ¢
noMoInkko nmpeodpasosanuit puryp. Hynmu gynkun. [IpomexxyTku 3HakonoctosHcTBa GpyHKIuM. [IpomexxyTku BozpacTtanus U yobIBaHUS QyHKIUH. JInHEHHas
(yHKIHS, 0GpaTHAs IPONOPIHOHATEHOCTD, KBaAPATHUHAs (DYHKIHS, y=\X , HX CBOICTBA U rpadyuKH.

Yucnosble nociaenoBarebHocTH. [loHsATHE YnCIOBOI nocnenoBaTenbHOCTH. KoHeuHble 1 OeckOHEeuHbIe rociiejoBareabHoCcTH. CrocoObl 3a1aHus
nocieaoBarenbHOCTU. ApudmMerndeckas U reoMmeTpudeckast nporpeccur. CBONCTBA YJICHOB apu(pMETHUECKON 1 TreOMEeTprUIecKoi porpeccuil. @ opmybl
o0uiero uieHa apupMeTHUecKoi 1 reoMeTpruueckoi mporpeccuii. @opMyIibl CyMMBI N IEPBIX WIEHOB apu(PMETHUECKON U TEOMETPUUYECKOM MPOrpeccuil.
CyMMa GeCKOHEYHOM reoMeTpHUIecKoi mporpeccuu, y kotopoi |q| < 1. [IpeacraBnenrne 0€CKOHEUHON NEPHUOTUIECKON AECATUIHON TPOOH B BUE
OOBIKHOBEHHOH JIpOOH.

MaremaTudeckoe moaeaupoBanme. [IporentHeie pacuérel. @opMyiia COKHBIX MPOLEHTOB. [IpnOakEéHHbIe BhIYMCIEHU. AOCOTIOTHAS U OTHOCUTENbHAS
norpemtHocTH. OCHOBHBIE NpaBUIa KOMOMHATOPUKU. HacToTa U BEpOATHOCTH ClTydaiiHOTro coObiTus. Kitaccuueckoe onpeneneHne BEpOsITHOCTH.

HauanbHble cBefeHus o ctatuctuke. [Ipeacrapnenne JaHHBIX B BUJIE TaOJIUI], KPYTOBBIX U CTOJIOUATHIX JUarpamm, rpa¢ukoB. CTaTuCTHYECKHE
XapaKTePUCTHKU COBOKYITHOCTH JAHHBIX: Cpe/lHee 3HaUeHHe, MOJla, pa3Max, Me/liaHa BEIOOPKH.



TemaTnuyeckoe MIIAHMPOBAHUE.

Ne m/m Tema KonuuecTBo uacos
1. HepaseHncraa. 21
2. KBaaparnunas GyHkmms. 32
3. DJIEeMEHTHI TPUKIIAIHOW MATEMATHUKH. 21
4, YucIioBbIE MTOCIEN0BATEIBHOCTH. 21
5. [ToBTOpEHME. 7
Hroro: 102

Ka.neHz]apHO TEMATHIECCKOEC IVIAHUPOBAHUE

YPOKOB ajire0psnl B 9 Kiacce.



Ne ypoka Tema. XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIHHOCTH YU€HHKA (Ha
YPOBHE Y4YCOHBIX JICHUCTBUI)
HepasencrBa 21 gac Pacnoznasams v IpUBOAUTH IIPUMEPBI YUCIIOBBIX
HEPaBEHCTB, HEPABEHCTB C IIEPEMEHHBIMU, JIMHEHHBIX
1 CEHT 3 HEPABEHCTB C OAHOU IIEPEMEHHOM, IBOVHBIX HEPABEHCTB.
YHucnoBble HEPABEHCTBA Dopmyruposams:
2 6 CpaBHeHHE 3HAYCHUN BbIPaXKCHUH onpeodenieHus: CPaBHEHUS JIBYX UHCE, pELICHUs
5 HEPaBEHCTBA C OJIHOM IMePEeMEHHON, pPABHOCHIIBHBIX
3 HloKasaTebCTBO HEPaBeHCTB HEPABEHCTB, PELIEHUS CUCTEMBI HEPABEHCTB C OJIHOM
2 0 o . NIEPEMEHHO#, 00J1aCTH ONPEICTICHHS BEIPAKCHUS;
HOBHBIC CBOMCTBA YHCIIOBBIX HEPABEHCTB. -
CHOBHBIC CBONCTBA HUCIO CPaBCHC CBOUCMBA YUCIOBBIX HEPABEHCTB, CIOKEHHS 1 YMHOKCHHS
. YHCJIOBBIX HEPABEHCTB.
5) 13 [IprMeHeHrEe OCHOBHBIX CBOMCTB YMCIIOBBIX o
Jlokaszvieams: CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O
HEPaBEHCTB
CJIO)KEHUH U YMHOYKCHHH YHCIIOBBIX HEPABCHCTB.
6 15 CroXeHHe ¥ YMHOXKCHUE YUCIIOBBIX HEPABEHCTB
7 17 OT1paboTKa HABBIKOB CIOXKCHUS U YMHOKCHHUSI
YHCIIOBBIX HEPABEHCTB.
8 20 OreHUBaHNE 3HAYCHUI BBIPAKCHUI
9 22 HepaBeHncTBa ¢ 0HOI nepeMeHHON
10 24 YucnoBble NPOMEXYTKH
11 27 HepaseHcTBa ¢ oqHOM nepeMeHHON YncnoBele
POMEXYTKH.
12 29 Haubounbiiee u HanMeHblIIee 11e10€ 3HAYCHHE
Pewamwb nuHeliHbIe HEPABEHCTBA. 3aIUCHIBATh
HEPaBEHCTB © HepaBeHC 3anuc
peleH s HEPaBEHCTB M UX CUCTEM B BHJIC YHCIOBBIX
13 OKT 1 | 3ajanus ¢ mapamerpami MIPOMEKYTKOB, O0ObEIMHEHNUS, IEPECEUCHNUS
YHCIIOBBIX IPOMEKYTKOB. Pemars cucremy
14 4 OTpaboTKa HABBIKOB PEIICHUS HEPABEHCTB C HEPaBEHCTB C OJTHOH TMepeMeHHo. OnennBaTh

OJIHOY IIEPEMEHHOMN

3HaueHue BeIpakeHus. M3obpaxars Ha
KOOPAMHATHON IIPSIMOM 3aJJaHHBIC HEPABEHCTBAMU




15 6 CucreMbl IMHEWHBIX HEPABEHCTB C OJHOU YHCIIOBBIE IPOMEKYTKH
MepEMEHHOMN
16 8 Pelienue cucrem HEPaBEHCTB € OJHOM
MepEMEHHOMN
17 11 Pemennie TBOMHBIX HEPABEHCTB
18 13 Pemenne HepaBEHCTB ¢ MOJYJIEM.
19 15 OtpaboTKa HABBIKOB PEIICHUSI CHCTEM HEPaBEHCTB
C OJTHOW TIEPEMEHHOM.
20 18 O06o0mmaromuit ypox.
21 20 KonrpounbHas padora Nel. HepaBeHcTBa.
Keaagparnunas
pynkuus 32 yaca
22 22 Onucvisams IOHATHE QYHKIUH KaK IPaBUIIA,
IToBTOpEHNME M pacIIMPeHIEe CBEICHUN O (YHKIUK YCTaHABJIMBAIOUIETO CBSA3b MEKY AJIEMEHTAMU JBYX
23 25 Ob6nacts onpeaeneHuss PyHKIIMHA U MHOKECTBO MHOKECTB.
3HAYeHUH QyHKIUH
24 27 Crnioco0bl 3a1aHus QYHKITHH. Dopmynuposams:
onpeodenenus: HyJsl QyHKIIUU; IPOMEKYTKOB
25 29 CaoticTBa hyHKIMM 3HAKONOCTOSHCTBA QYHKINHK; QYHKIIUH,
BO3pacTaroliel (yObIBarOIIEi) HA MHOXKECTBE;
26 HOA 8 | MccnenoBanue GyHKIMU HA MOHOTOHHOCTb KBaJPATHIHON (DYHKIIHH; KBaJIPATHOTO
) . HEPaBEHCTBA,
21 I'pacpmkn KycounbIX QyHKIHH. C60TicMEa KBAPATHIHON (QYHKIHY;
npasuna NocTpoeHus rpapukoB GyHKIHUI C
28 12 Kak noctpouts rpadpuk ¢pyuknun y = kf(x), ecnu

u3BecTeH rpadpuk pynkuun y = f(x)

MOMOIIIBIO TIpeoOpa3oBanuii Buna g(x) =g(x) + b;

9(x) = g(x + a); 9(x) =kg(x)




29 15
30 17
31 19
32 22
33 24
34 26
35 29
36 JIEK 1
37 3
38 6
39 8
40 10
41 13
42 15
43 17

Kaxk moctpouts rpaduk pyakuun  y =f(x) + b,
n3BeCTeH rpaduK GyHKIUH

y = f(x)

Kak moctpouts rpaduk pynkuun  y = f(x + a),

€CIIM U3BECTEH TpapuK PyHKIUU

y =f(x)

KBanparuunas ¢pyHKIus.
['paduk kBaapaTUIHON QYHKIINU.
CBolicTBa KBaIpaTUYHON (QYHKIUY.

OT1paboTKa HABBIKOB IMOCTPOEHUS rpaduKoB
KBaJPaTUIHON ()YHKIIHH.

I'paduueckoe perieHue ypaBHEHU.

[Tpumenenue rpaduKoOB KBaipaTUUHON (PyHKIIUU
IIPU pEIIeHNH 3aJJaHui ¢ mapaMeTpamH.

O06o0maromuii ypox.

KonTponbhas padota Ne 2. KBagparuunas
GyHKIHS.

KBaaparHble HEPABEHCTBA.

Peienne kBagpaTHbIX HEPABEHCTB.
HaxoxneHre MHOXKeCTBaA PEILIEHUI HEPABEHCTBA
Meroz uHTEpBAJIOB

Haxoxnenne o0nacti onpeaeneHus BhIPaKEHUS U
byHKIIIN

Cmpoumw rpaduku GyHKIIUNA C TTOMOIIBIO
npeodpa3oBanuii Buaa g(X) = g(x) + b;

9()=g(x + a); g(x) = kg(x).

Cmpoums Tpaduk kBagparnunoit pynxmun. [1o
rpaduKy KBaJIpaTUIHOMN (DYHKIMH OTHCHIBATH €&
CBOMCTBA.

Onucvleams CXeMaTUIHOE PACIIONIOKEHHE
napabosIbl OTHOCUTENIBHO OCH a0CIIHUCC B
3aBHCHUMOCTH OT 3HaKa crapuiero ko3dduireHra u
JTUCKPUMHUHAHTA

COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
Pewamb kBanpaTHbIC HEPABEHCTBA, HCIIOIB3YS
CXEMY PACITOJIOKEHHSI 11apa0d0IIbl OTHOCUTEIILHO OCH
abcuucec.

Onucvieams rpadUIeCKHii METO PEIICHHUS CUCTEMBI
JIBYX ypaBHEHUH C IBYMS TIEpEMEHHBIMU, METO]]
MOJICTAHOBKHU M METO/I CJIOKEHUS ISl PeLICHHS
CUCTEMBI JIBYX YPaBHEHHH C JBYMSI IEPEMCHHBIMH,
OJIHO U3 KOTOPBIX HE SIBISETCS JIMHEHHBIM.




44 20 OTpaboTKa HABBIKOB PEIICHHS KBaIPATHBIX
HEPABEHCTB.
Pewamb TexcToBbIE 3a/1a41, B KOTOPBIX CUCTEMa
45 22 CucreMbl ypaBHEHUH € ABYMS MEPEMEHHBIMU JBYX YPaBHCHMiI C ABYMsI [ICPEMCHHBIMU SIBIISETCS
MaTeMaTHYECKOM MOJIENbIO PeajbHOrO Tpolecca, u
46 24 ['paduueckuii METO/ PELIEHHS CUCTEM C JBYMSI UHTEPIPETUPOBATH PE3YJIbTAT PEUICHHS CUCTEMBI
NepPEeMEHHBIMU
47 27 Meto/ TOACTaHOBKHY PEIIECHUSI CUCTEM C JIBYMSI
MePEeMEHHBIMU
48 29 MeToJ cloKeHUs PelIeHusl CUCTEM C ABYMS
MePEeMEHHBIMH
49 SIHB 14 | MeTo/ 3aMeHbI IEPEMEHHBIX PEIICHUs CUCTEM C
JIBYMsI IEpEMEHHBIMU
50 17 Pemmenust cucrem ¢ 1ByMsi IepeMEHHBIMH
pa3IMYHBIMH CIIOCO0AMHU.
51 19 Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUIN
BTOPOM CTEIEHU
52 21 O06o00mmaromuit ypox.
53 24 Konrponbnas padora Ne 3. KBagparHsie
HepaBeHcTBa. CHCTEMBbl YpaBHEHUN C IBYMS
MePEeMEHHBIMH.
JIeMEeHTBI
NPUKJIATHON
21 4va
MaTeMaTHKHU ¢
54 26 Ipusooumsv npumepwvi: MaTEMaTHUECKUX
Maremariyeckoe MOACITHPOBAHUEC MOJICJIEH pealbHBIX CUTYALUH; IPUKIIAIHBIX
55 31 3ajauu Ha JBMIKEHHUE 3a/1a4; PUOIMKEHHBIX BEJIMYNH;




56 ®EB 2
57 4
58 7
59 9
60 11
61 14
62 16
63 18
64 21
65 25
66 28
67 MAPT 2
68 4
69 7
70 9
71 11
72 14
73 16

3amaun Ha paboTy

ITponieHTHBIE pacuéThl

Tpu ocHOBHBIE 33]]a4u HA IPOLIEHTHI
ITpocThie U CII0KHBIE IPOLIEHTHI
[TpuOnm>xEHHbBIE BBIYMCIICHUS

AOCOII0THAs M OTHOCUTENbHASI IOIPEIIHOCTh
OcHoBHbIE IIpaBUIIa KOMOWHATOPUKH
[TpaBuiI0 CyMMBI U IPOU3BEICHHS

OTpa6OTKa HAaBbIKOB ITPUMCHCHMUS ITPAaBUJI CYMMBI
H IIPOU3BCACHUA

CrnydJaliHbIe JOCTOBEPHBIC U HEBO3MOXKHBIC
COOBITHUA

YacToTa ¥ BEpOATHOCTH CTy4aifHOTO COOBITHS
Kraccuueckoe onpeneneHue BEpoSITHOCTU
Pelienue BeposATHOCTHBIX 3a/ad.

Pelnienue BepoOsSTHOCTHBIX 3a/ad4.

HauanbHble cBeIeHUS O CTATUCTHKE
CriocoObI IpeAICTaBICHUS JAaHHBIX

OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKU

O06006marmui ypoxk.

WCIIOJIb30BaHUS KOMOMHATOPHBIX MPaBUI
CYMMBI U NTPOU3BEICHHUSI; CITYIaHBIX
COOBITHIA, BKITFOUAs JIOCTOBEPHBIC U
HEBO3MOYKHBIE COOBITHS;, OMBITOB C
PaBHOBEPOSITHBIMU UCXOIAMH,
MIPE/ICTABJICHHUS CTATUCTHYECKUX JIAaHHBIX B
BHJIE TaOIHII, TUarpamMmm, rpaduKos;
WCITOJIb30BAHHUS BEPOSTHOCTHBIX CBONCTB
OKPYKaIOIIKX SIBJICHUM.

Dopmynuposamy:

onpeoeneHusi: ADCONIOTHON MOTPEIIHOCTH,
OTHOCHTEJIbHOW NOIPEIIHOCTH, I0CTOBEPHOTO
COOBITHS, HEBO3MOXHOTO COOBITHS;
KJIACCUYECKOE ONpeieICHIE BEPOSTHOCTH;
npaeua: KOMOMHATOPHOE TIPABUIIO CYMMBEI,
KOMOMHATOPHOE MTPABUIIO IPOU3BEACHUS.

Onucvléams 3Tarnbl pelIeHus MPUKIATHON
3a7auM.

Toscuame u 3anucviéams GOPMYILY CIOKHBIX
poreHToB. [IpOBOANTE MPOLIEHTHBIE PACUETHI
C UCIIOJIb30BaHUEM CIIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTH IPUOIIMKEHUS TIO
Tabuie npuoIMKEHHBIX 3HAUCHUI
BeMYUHBI. VICrIoIp30BaTh pa3nvHbie (YOPMBI
3anucy NpUOIMKEHHOTO 3HAUEHHS! BETTMUMHBI.
OneHnBaTh MPUOTIHKEHHOE 3HAUCHHE
BEJIMYHUHBI.

1Ipo6oOums ONBITHI CO CIyYalHBIMU
ucxonamu. [1osICHATH U 3aUCHIBaTh GOPMYITY
HaXO0XJACHUS YaCTOTHI CIy4aifHOrO COOBITHS.
OnucelBaTh CTATUCTUYECKYIO OLIEHKY
BEPOSTHOCTH CITy4ailHOTO COOBITHSI.
HaxoauTh BEpOSITHOCTD CITy4ailHOrO COOBITHS




74 18 B ONBITAX C PABHOBEPOSITHBIMU MCXOIAMHU.
Onucvléams 3Tanbl CTATUCTUYECKOTO
uccnepoBanus. OpopmiATs HHGOPMAITUIO B
BUjie Ta0iML U fuarpamm. M3Biekars
nH(pOpMAIHIO U3 TAaOJIHIl U TUATPaAMM.
KonTponbaas padota Ne 4. DneMeHTHI Haxoauts 1 npuBOaUTE TPUMEPHI
HpHKHaHHOﬁ MaTEeMaTUuKH. HCITOJIB30BaHUA CTATUCTUYCCKUX
XapaKTEePUCTHK
YuciioBbie
NMoCJIe10BATEIbHOCTH.
21 yac
75 28 UmcnoBast MOCiIe0BaTeIbHOCTh. AHanuTH4Yeckuid | [IpuBOAMTE pUMEpPHI: MOCIIEI0BATEIBHOCTEH; YHCIOBBIX
croco0 3a1aHus MOCIEA0BATENbHOCTH MIOCJIEIOBATEILHOCTEH, B YaCTHOCTH apu(PMETUIECKON 1
76 30 CrnoBecHbIN U peKyppEHTHBIN CLIOCOOBI 3aJaHUS reOMETPUYECKOiT IIPOrPeccHit; HCTIONb30BAHMS
bynxm. [OCJIEI0BATENLHOCTEN B PEAIbHOM KU3HHU; 337124, B KOTOPBIX
acCMaTPUBAIOTCS CYMMBI C OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
77 AIlP 1 | Apudmerndeckas nporpeccus. Dopmyia n-ro p p ™
1JICHa. OnuceIBaTh: MOHATHUS MOCIEI0BATEILHOCTH, YWICHA
2
MOCJIeIOBATEIIBHOCTH; CIIOCOOBI 3a[aHUS TIOCIIEIOBATEITHFHOCTH.
78 4 Pemenue 3aau Ha npuMeHeHue GopMyIibl n-ro
4sieHa apu(METHICCKON MPOTPECCHH. BbIuucinsaTh: 4jaeHa nocie0BaTeIbHOCTH, 3alaHHON (opMyIIoi
. N-TO 4WwieHa UIH PEeKYyPPEHTHO.
79 6 XapaKkTepUCTUYECKOE CBOMCTBO. PEIYPP
®opMynupoBaTh: ONpeAeIeHHs: apuPpMETHIECKO porpeccun
80 8 Pemenue 3aau no teme: «Apudmerndeckas . . POrp ’
reOMETPHUECKON MPOTrpeccuu; CBOWCTBA YJIEHOB
POTpeccus». . . .
apu(METHIECKON U TEOMETPUIECKOM MPOTPECCHIA.
81 11 CamocrostenbHas pabora.
3anaBaTh apu(METHUECKYIO U TEOMETPUUYECKYIO TPOrPECCUU
82 13 dopmyria CyMMbI YWICHOB KOHEUHOU PEKYPPEHTHO.
apu(MeTHUECKON POTPECCHH.
3anuchIBaTh U MOSICHATH (POPMYJIIBI OOIIEro YieHa
83 15 Pemmenue 3a1a4 Ha HAXOKICHHE CYMMBI WICHOB apu(pMeTHYECKON U T€OMETPUUECKOI MPOrpeccHil.

KOHEYHO! apu(METHYECKON POTrPecCUi.

3anuceIBaTh U JOKa3bIBaATb: (I)OpMy.]'IBI CYMMBI N1 ICPBBIX YJICHOB




84 18 Pemenue 3anau no teme: «Apudmernyeckas apru(pMETHIECKON U TEOMETPUICCKON TPOrPeCcCHii; OpMyIIbl,
IPOTPECCHs» BBIpaXKaloII1e CBONCTBA YWICHOB apupMETHIECKON U
50 5 reoOMETPHUECKON porpeccuii. Berauciars cymmy 6ecKOHEUHOM
85 CamocrositenpHas padora. " "
p reOMETPHUECKON IPOTPECCUH, Y KOTOPOU
22 -
86 T'eomerpurieckas nporpeccus. Gopmyia n-ro lg| <1. TIpencraBnsTh GeCKOHEYHbIC IEPHOAUICCKUE TPOOH B
‘e BU/JIE OOBIKHOBEHHBIX
87 25 Pemenue 3ana4 Ha npuMeHeHue GopMyIibl n-ro
YJieHa T€OMETPUUYECKOM Mporpeccuu
88 27 Pemenue 3aa4 Ha npuMeHeHne (GOPMYIIbI N-TO
YJIeHA TeOMETPUYECKOM MPOTPECCUHU.
89 29 CamocTtosTenbHas paborTa.
90 MAN 4 | ®dopmyna cyMMbl YIEHOB KOHEYHOH
FEOMETPHUECKON MPOTrPECCHH
91 6 Pemenue 3a1au Ha HAXOX/IEHUE CYMMBbI YWIEHOB
KOHEYHOU TeOMETPUUYECKON IPOTrPeCcCUH.
92 11 XapaKkTepuCTUIECKOE CBOMCTBO.
93 13 CymMa 6eCKOHEUHOW TeOMETPHUECKON
IIpOrpeccuu, y Kotopo | q | <1
94 16 Perrenue 3a1a4 Ha HAXOXKIEHUE CYMMBI
0ECKOHEUHOW T€OMETPHUECKON TPOTPECCUU
95 18 Konrpomnsnas pabora Ne 5. HucioBbie
MOCJIEIOBATEIIHFHOCTH.
IToBTOpEHUE M
cucTeMaTH3anus
7 yacoB

y4eOHOro MmarepuaJa




96 20 PaHI/IOHaHBHble YUCJia U BBIPAKCHUSI. B Iponecce N3y4CHUA aJ'IFC6pBI HIKOJIbHUKHW Y4aTCs U3J1araTb
CBOHU MBICJIU SICHO U UCUCPIIBIBAIOIIIC, HpI/IO6peTaI-OT HaBBIKH

23 i - . o
o7 YPaBHCHI/IH (HHHeHHHe’ KBaJlpaTHbIC, HpO6HO YCTKOI'O U I'paMOTHOT'O BBIITOJIHCHUSA MATCMATHYCCKUX 3aIIUCCHU,

paHI/IOHaHBHHC). Cucrembl ypaBHCHHH. IIpU 5TOM HCIIO0JIb30BAHHUEC MATCMATHUYCCKOI'O A3bIKa IMO3BOJIACT

= a3BHUBAThH AIUXCS TPAMOTHYIO YCTHYIO M TUCbMEHH

98 25 HepaBeHcTBa (muHelHbIC, KBaapaTHBIC, APOOHO- p y yHam p yio yerny yro
eub.

pannoHanbHbie). CHUCTEMBbI HEPABEHCTB. p

3HAKOMCTBO C UCTOPHEN Pa3BUTHUS AIreOpbI KaK HAYKH

99 27 3amaun Ha COCTABJICHUE YPABHEHHH.
dbopMUpYeT y ydaImxcs mpeICTaBIeHHs 00 anredpe Kak 4acTu
100 30 [Tporpeccun. Pemenue 3agau 'NA. 00IICYETOBEICCKON KYIBTYPEI.
101 KonTponbnas padota Ne 6 Mrorosas.
102 HToroBelii ypoK.

Hopwmbl onenuBanusi Yue0Horo npeamera «MaremaTtukay, «AJdareopa», «I'eomerpus».

VY4uTenb OLIeHUBAET 3HAHUS U YMEHUS YYaIUXCS C YU€TOM UX MHAWBUIYAIbHBIX OCOOCHHOCTEH.

1. Coneprxanue u 00beM MaTepHaa, IoJUIeXKaIIero MpoBepkKe, onpeaensercs nporpamMmmoit. [Ipu npoBepke ycBOeHUs MaTeprana HyKHO BBISBISATH ITOJHOTY,
IIPOYHOCThH YCBOCHMSI YUAILIUMUCS TEOPUHU U YMEHMSI IPUMEHSATH €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLlUsX.

2. OcHOBHBIMHU (hOpMaMU IPOBEPKU 3HAHUM U YMEHHUH yyaluxcs Mo MaTeMaTUKeE SIBJIAIOTCS MMCbMEHHAast KOHTPOJIbHAast paboTa M YCTHBIN ompoc.

[Ipu onieHKe NUCHMEHHBIX U YCTHBIX OTBETOB YUUTENb B IEPBYIO OYEPEb YUUTHIBAET MOKa3aHHbIE yUallUMUCA 3HaHUS U yMeHHsl. OLieHKa 3aBUCUT TaK¥Ke OT
HaJIM4Us U XapakTepa MOrpelIHOCTe, TOMYIIEeHHbBIX YUalluMUCS.

3. Cpeau nmorpemHocTei BeIIENA0TCs owubku u Hedouemult. Iloecpewtnocme cunraercs omMOKOI, €ClIM OHA CBUJETEIBCTBYET O TOM, YTO YUYEHHK HE OBJIAJEI
OCHOBHBIMM 3HaHMUSIMHM, YMEHUSIMHU, YKa3aHHBIMU B IIpOrpaMMe.

K nedouemam otHOCSTCS IOrPENIHOCTH, CBUIETENBCTBYIOLINE O HEJOCTATOYHO OJTHOM MJIM HEJJOCTaTOYHO MPOYHOM YCBOCHUU OCHOBHBIX 3HaHUN U YMEHUN
WK 00 OTCYTCTBUU 3HAHMM, HE CUUTAIOLINXCS B IPOrpaMMe OCHOBHBIMH. HefoueTamu Takke CUUTAIOTCS: MOTPEIIHOCTH, KOTOPbIE HE MPUBEIH K HCKaKEHUIO
CMbICJIa, TOJIYYEHHOTO YYEHUKOM 33/I1aHUS WK CII0c00a ero BhIMOJIHEHMSI; HEaKKypaTHas 3aluch; HeOpe)KHOE BBINMOJIHEHNE YepTexa. [’ paHuiia Mexay
olMOKaMu ¥ HEJJOUeTaMHU SIBJISIETCA B HEKOTOPOM cTeneHu ycinoBHOM. [Ipu ogHMX 00CTOSATENHCTBAX AOMYILIEHHAS YYaIUMHCS MTOTPEIIHOCTh MOXKET
paccMaTpuBaThCS YUUTEIEM Kak OIKMOKa, B APYroe BpeMs U MpU APYTUX 00CTOATENbCTBAX — KaK HEJJ0UeT.

4. 3anaHus /Ui YCTHOTO ¥ MMCbMEHHOTO OIIPOCa YYaIIUXCS COCTOSIT U3 TEOPETUUYECKUX BOIIPOCOB U 3a]1ad.

OTBeT Ha TEOPETUUECKHM BOIIPOC CUUTAETCS OE€3YNPEUHbIM, €CIIH 10 CBOEMY COIEPKAHUIO MOJTHOCTHIO COOTBETCTBYET BOMPOCY, COAEPKUT BCE HEOOXOANMBIE
TeopeThyeckre GaxkThl 1 000CHOBAHHBIE BHIBOJIBI, @ €0 U3JI0KEHHUE M MMChbMEHHAs 3aIMCh MATEMaTHUYECKU TPAMOTHBI U OTIMYAIOTCS MOCIIEI0BATEIbHOCTBIO U
aKKypaTHOCTBIO. Pemienue 3agaun cuntaercss 0e3ynpedHbIM, €ClIU MPaBUIIbHO BEIOpaH crioco0 pelIeHus, caMo PEeLIeHHEe COMTPOBOKAAETCS HEOOXOJMMBIMH



0O0BSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIE BEIYMCIICHUS M TPE0Opa30BaHus, ITOyUeH BEPHBIN OTBET, MOCICIOBATEIBPHO H aKKYPAaTHO 3allMCAHO PEIICHUE.
5. O1eHKa 0TBeTa y4anierocs pyu yCTHOM M MIUCbMEHHOM OTPOCE IPOBOUTCS MO MATHOAIIBHON CUCTEME, T. €. 32 OTBET BBICTABJISICTCS OJHA U3 OTMETOK: 1
(Tu10X0), 2 (HEYIOBIETBOPUTEIHHO), 3 (YIOBJIETBOPUTEILHO), 4 (XOpO110), 5 (OTJIIMYHO).

6. YUuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAILHBIA OTBET HA BOIPOC WIIM OPUTHHAIBHOE PEIICHHUE 33]1a4i, KOTOPBIE CBHIECTEIBCTBYIOT O BBICOKOM
MaTeMaTHYECKOM Pa3BUTUHU YYAIIETOCs; 32 PeICHHEe OoJiee CII0KHON 3a1a4y WM OTBET Ha 00JIee CII0KHBIN BOTIPOC, MPEITIOKCHHBIC yYaIleMycst
JIOTIOJTHUTEIHHO TIOCIIE BBIITOJIHCHUS UM 3aJaHUA.

Kpurepum ommbdox

K rpy0niM ommlkaM OTHOCSATCS OLIMOKHU, KOTOpbIe 0OHAPYKMBAIOT HE3HAHUE y4yallUMUcs (OpMYI1, TPaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE UX
MIPUMEHSATH; HE3HAHUE MPUEMOB PEIICHUS 3a]1a4, PACCMAaTPUBAEMBIX B yUeOHUKAX, a TAK)KE BEIYMCIUTEIbHBIE OITNOKU, €CITM OHU HE SIBIISTFOTCS] OTIMCKOM;

K Herpy0bIM ommoOKaM OTHOCSATCS: TTOTEPsI KOPHS WJIM COXPAaHEHUE B OTBETE IIOCTOPOHHETO KOPHS; OTOpachiBaHKe 0€3 00BICHEHUH OJTHOTO U3 HUX H
paBHO3HAYHBIE UM;

K HEA0YETAM OTHOCATCA: HCPpALMOHAJIBHOC PCIICHUE, OITMCKU, HCAOCTATOYHOCTDb UJIM OTCYTCTBUC HO?[CHGHI/If/'I, 00OCHOBAHHH B PCHICHUAX.

OueHKa YCTHBIX OTBETOB Y4YalIUXCH
OTBeT OIIECHUBACTCS OMMEMKOU «5», €CIIN YICHUK:

MIOJIHO PacKphL COAepKaHUe MaTepraia B 00beMe, MPeyCMOTPEHHOM IPOrpaMMOi U y4eOHUKOM, U3JI0KIJI MaTepHall TPaMOTHBIM SI3bIKOM B OIIPEJIETICHHON
JIOTUYECKON MOCIEA0BATENbHOCTH, TOYHO UCTOJIb3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY; PAaBUJIBHO BBIMOIHWI PUCYHKHU, YEPTEKHU, TpaduKH,
COITYTCTBYIOII[ME OTBETY; MOKa3aJl yMEHHUE WITIOCTPUPOBATH TEOPETUUECKUE TIOJI0KEHUSI KOHKPETHBIMH PUMEPAMHU, TPUMEHSATh UX B HOBOW CUTYallUU IpU
BBITIOJTHEHUH NTPAKTUYECKOTO 3a/1aHusl; TPOJEMOHCTPUPOBAJl YCBOEHUE paHEe U3yUYEHHBIX COMYTCTBYIOLUX BOIIPOCOB, C(POPMUPOBAHHOCTh U YCTOMYMBOCTD
HCIOJIb3YEMBIX IPU OTPAOOTKE YMEHUN U HAaBBIKOB; OTBEYAJ CAMOCTOATEIbHO 0€3 HaBOAAILIUX BOIIPOCOB YUHUTENSA. BO3MOXKHBI 0JJHa — IBE HETOYHOCTHU IIPU
OCBEILEHUU BTOPOCTENIEHHBIX BOIIPOCOB WM B BBIKJIAJKAX, KOTOPBIE YUEHUK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEIIS.

OtBeT OLICHUBAETCS OMMEMKOIL «4», €CJIM OH YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY «5 », HO IIPHU 3TOM UMECCT OAWH U3 HEAOCTATKOB:

B U3JI0OKCHHUHU JOMYIICHBI HeOOJIbIIIIE HpO6€J’IBI, HE UCKA3UBIIHUE MATEMATHICCKOC COACPKAHUEC OTBCTA,; JOIMMYIICHBI OAWH — ABA HEJ0YCTA IIPU OCBCIICHUHN
OCHOBHOTI'O COJCpKaHUA OTBETA, UCIIPABJICHHBIC 110 3aMCUYAHUTIO YUUTCIIA; JOMYIICHBL omuOKa MM 0oJiee JABYX HEAOYETOB IIPU OCBCUICHUH BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAJIKAX, JICTKO UCHPABJICHHBIC 110 3aMCUYAHUTIO YUUTCIIA.

Ommemka «3» CTaBUTCS B CIEAYIOLIUX CIyYasX:
HETOJIHO MJTH HEMOCEI0BAaTEIbHO PACKPBITO COIEp )KaHUE MaTepuala, HO MoKa3aHo o0liee HOHMMaHue BONIPOca U MPOAEMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBIE JJIS TaTbHEHIIIEr0 YCBOCHUS IIPOrPaMMHOI0 MaTepHana (onpeneneHHbie « T pedoBaHMsIMI K MaTEMaTUYECKOM IMOATOTOBKE YUAIIMXCS»);



MMEJHCh 3aTPyIHEHUS WIN JOMYIEHbI OIIUOKH B ONPEEIICHUN OHATUN, UCTIONb30BAaHUH MaTeMaTHUYEeCKON TEPMUHOJIOTUH, YEPTEKaX, BHIKIAKaX,
UCIIPABIICHHBIE [TOCIIE HECKOJIbKUX HABOSIIMX BOIMPOCOB YUUTEINS, YUEHUK HE CIIPABUJIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYallMU IIPU BHITIOJTHEHUH
MIPAKTUYECKOI0 3a/IJaHUsl, HO BBIIMOJIHUI 3aJJaHusl 00513aTEIbHOTO YPOBHSI CIIOKHOCTH I10 IaHHOM TeMe; MPU 3HAHUHU TEOPETUYECKOT0 MaTepHalia BhISBICHA
HeZoCcTaTOYHas CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

Ommemxka «2» CTaBUTCS B CIEAYIOLIUX CIyYasX:

HE PACKPBITO OCHOBHOE COJIEpKaHNe ydeOHOro MaTepHaia; OOHapy:KeHO He3HAaHHE MM HEMIOHUMaHUEe YYeHHKOM OoJIbIIeH mim Hanbosee BaXXHON

4acTH y4eOHOTro MaTrepuasa; J0NyIIeHbI OINOKU B ONPEAEICHUN OHATHIA, IPU MCIIOJIb30BAaHIUH MAaTEeMaTHUECKOW TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKaX WIH
rpadukax, B BbIKJIa/IKaX, KOTOPbIE HE UCIIPABIIEHBI II0C/IE HECKOJIbKUX HABOJAIINX BOIPOCOB YUUTEIS.

OneHka nMCbMeHHbIX paﬁoT Yuamuxcs

Ommemkxka «5» cTaBUTCS, €CIH:

paboTa BBIMOJIHEHA MTOTHOCTHIO; B IOTHUECKUX PACCYXKACHUSIX U 0OOCHOBAHUY PEIICHUS HET MPOOEIIOB U OITMOOK; B PEIICHNH HET MaTEMAaTUIECKUX OMIMOOK
(BO3MOYKHA O/THAa HETOYHOCTh, OIIMCKA, HE SBJISIOLIASCS CIEACTBUEM HE3HAHMSI UJIM HETIOHUMaHUS y4eOHOTO MaTtepuaa).

Ommemka «4» CTaBUTCS, €CIIN:

paboTa BBIMOJIHEHA MTOITHOCTHIO, HO 0OOCHOBAHUS IAaroB PEIICHHs HEAOCTATOUHBI (€CTIH yMEHHE 0OOCHOBBIBATH PACCYXKICHUS HE SBISUIOCH CHIEIIHATBHBIM
00BEKTOM MPOBEPKH ); AOMYIICHA OJJHA OIINOKA WM JIBA-TPH HEA0YETa B BHIKJIAIKAX, PUCYHKAX, YePTEKaX MU rpaduKax (€ciau STH BHIBI PaOOTHI HE SBIISUTHCH
CHELHAIbHBIM 00bEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCsl, €CJIN: JONYIIEHbI OoJiee 01HOM OMMOKM WM OoJee IByX-TpeX HEe0UYETOB B BBIKJIAIKAX, UepTexkax Ui rpadukax, HO yyaluncs
BJaJieeT 00s3aTebHBIMU YMEHUSAMHU T10 IPOBEPSAEMOI TEME.

Ommemka «2» CTaBUTCS, €CIH:

JIOTYILIEHBI CYIIECTBEHHbIE OMMOKH, TOKA3aBIlIUE, YTO yYalUiics He BlIaJeeT 00sA3aTeIbHBIMA YMEHHUSIMU 110 IaHHOM TeMe B IIOJTHOW Mepe

OrneHka TeCTOBBIX padOT yyauuxcs

Ommemxa «5» cTaBUTCs, €CU: ydaruics BeInoiaHuI BepHo 90-100% paboTsl
Ommemxa «4» CTaBUTCSI, €CIU: ydaluiics BepHO BeIMOIHUI 70-89% paboTbl
Ommemxka «3» CTaBUTCS, €CIM: yUalUCs BEpHO BRIMOIHUI 50-69% paboThl
Ommemka «2» CTaBUTCS, €CIIN: yJaluiicst BRITOIHUI MeHee 50% paboTsl

Yu4eGHO-MeTOIHYEeCKOE U MAaTePHAIbHO-TEXHHYECKOe 0DecreyeHue.

1. AunreOpa: 9 kiacc: yueOHMK JUIsl yuaiuxcs oouieoopa3oBarenbHbIX yupexaenuit / A.I'. Mepsisik, B.b. [lononckuii, M.C. Skup. — M.: Bentana —I'pag,
2019.

2. AunreOpa: 9 xjacc: TUIaKTHYECKHE MaTepHaIIbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX padoT/ A.I'. Mep3nsk, B.b. [Tomonckuit, M.C. SIkup. — M.: Benrana —
I'pad, 2019.



3. Aunrebpa: 9 knacc: meronuueckoe nocooue / E.B. bynko, A.I'. Mep3msk, B.b. [Tononckuii, M.C. Skup. — M.: Benrana —I'pag, 2018
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