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MOAYJIb «<AJI'EBPA»

HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIsieTCS OAHWUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIIETrO
oOpa3oBaHus: OHA O0ECMEYMBACT U3YUYCHHE IPYTUX JUCITUIUTMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTApHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOMMMO IS
NPOJODKEHUsT 00pa3oBaHMs W JUIsl TIOBCEIHEBHOW Kku3HU. PasBurnme y
OOyYarOmMXCcsl HAyYHBIX TIPEICTABICHUM O TPOUCXOXKIECHUH W CYIIHOCTH
anreOpandecknx aOCTpakIyif, crmoco0e OTpaKEHUS MaTeMaTH4YEeCKOW HayKOi
SBJICHUA W TIPOIIECCOB B TIPUPOJE M OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICIUPOBAHUS B HAyYHOM TII03HAHWUM W B TPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUYECTB MBIIMUICHUS, HEOOXOIUMBIX
JUISL ajanTalMd B COBPEMEHHOM LHU(poBoM obmiectBe. M3ydenuwe anredOpbl
o0ecrieunBaeT  pa3BUTHE yMEHHUs  HaOmIOgaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOW JICHCTBUS, BBIBOJIBI, (HOPMYIUPOBATH
yTBepxaeHua. OcBoeHue MOy anredpsl 0OecTieunBaeT pa3BUTHE JTOTHUECKOTO
MBIIIJICHUST OOYYalONMUXCS: OHU HCIIONB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHusi, o00OIeHne M KOHKPETH3aIlio, a0CTparupoBaHHE W aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaraeT 3HAYNUTEIBHBIA O0BEM CaMOCTOSATEIHHOM
AESITENFHOCTH  O0YYalOIIUXCs, TO3TOMY CaMOCTOSTEIbHOE pEeIIeHHEe 3aaad
O0OYYarOIITMMHUCS SBIISICTCS pean3aluel AesITEIbHOCTHOTO IPUHITUIA 00 YICHHS.

B crpykType mporpammbl y4eOHOTO MOAyJs «Anredpa» yriyoaéHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKUE JTHMHUU:
«Yucma ® BBIUMCICHUSA», «ANTEOpandecKHe BBIPAXKCHUSN», «YPaBHCHHUS W
HepaBeHCTBay, «DyHkimuy. Kaxmas W3 3THX COAepKaTelbHO-METOTUICCKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
IPYTUMHU €ro JUHUSMU. B xome u3ydeHus Kypca OOydYaroImHUMCSI TPUXOIUTCS
JIOTHYECKHU PacCykaaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsI3M
C 3TUM B TIPOrpaMMy YIeOHOTO MOYJIsl «AnreOpay BKIIFOUEHBI HEKOTOPHIE OCHOBHI
JIOTUKH, TIPEACTABJICHHBIE BO BCEX OCHOBHBIX pazjeliax MaTeMaTUYECKOTO
oOpa3oBaHUsT ¥  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOUIMMHCS  OCHOB
YHUBEPCAIBHOT'O0 MaTeMaTH4ecKoro s3bika. ComepkKaTelNbHOW M CTPYKTYPHOH
OCOOCHHOCTBIO YYEeOHOTO Kypca «AunreOpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapaKTep.

Conepxanne nuHUM «YWcma W BBIYUCICHHUS» CIYXKUT OCHOBOW IS
JTaNbHEHIIIEr0 M3yYCeHUS MAaTEMaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPUOOPETECHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TOBCEAHEBHOU



®KU3HU. Pa3zBuTHe MOHATUS O YMCIIE Ha YPOBHE OCHOBHOIO O0IIEro 0Opa3oBaHUs
CBS3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMU YHCIAMH, (OpMHUpPOBAHUEM
NPEACTAaBICHUA O JEUCTBUTEIBHOM 4YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 00I11eMy 00pa30BaHUIO.

Conepxanue IByX aireOpandecKux JUHUN — « AJTeOpandecKre BhIPaXKECHUS»
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYHArOIIHXCS
MaTeMaTUYeCKOro ammnapara, HeOOXOAMMOIo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYyXkarollel peanbHocTh. Ha ypoBHE OCHOBHOTO 001IEr0
oOpa3zoBaHusi y4eOHbIM MaTepuall TPYNIUPYETCS BOKPYT  palMOHAIbHBIX
BbIpaXXEHU. Anredpa JEMOHCTPUPYET 3HAUEHHE MaTeMAaTUKU KakK S3bIKa s
NOCTPOEHUS] MAaTeMaTHYECKUX MOJENEH, OMHCaHHUs NPOLECCOB U  SIBICHUI
peasibHOrO MHpa. B 3agaun oOyueHus anreOpe BXOASAT TaKKe JajibHeEHIIee
pa3BUTHE AJITOPUTMHUYECKOI'O MBIIIJICHUS, HEOOXOIMMOro, B YaCTHOCTH, MJIs
OCBOEHHUS Kypca UWH(POPMATUK{, U OBJAJCHUE HaBbIKAMHU JIETYKTUBHBIX
paccyxnenuid. [IpeoOpa3oBanue CUMBOJBHBIX (OPM CIHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsI, CHOCOOHOCTEN K MATEMATHYECKOMY TBOPYECTBY.

Copnepxanue QpyHKIIMOHAIbHO-TpaUIECKON JIMHUYU HALIEIEHO Ha MOJIy4eHHE
OOyYarOIIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJEH
JUTSL OIIMCaHUSl M UCCIIEI0BAHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJEHUN B MPUPOJE
u obmectBe. M3yueHue marepuana CrnocoOCTBYET PA3BUTHUIO Yy OO0YyYarOIIUXCS
YMEHHS UCIIOJIB30BaTh Pa3IN4YHbIC BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATHKHU —
CJIOBECHOT'O, CUMBOJINYECKOT0, TpaUuecKoro, BHOCUT BKJaJ B (OpMHUpPOBaAHUE
IPEICTAaBICHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPBI.

VYrnyOnéHuHbIi MOZYJIb anreopsl XapaKkTepu3yercs U3y4EeHUEM
JOTIOJIHUTENIBHOIO TEOPETUYECKOr0 amnmapara M CBA3aHHBIX C HHUM METOJOB
pemieHust 3agad. Aunrebpa sBIsSIeTCS SA3bIKOM IS ONHUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MaTEMAaTHYECKOro MojaenupoBaHusd. Ilpnm
TOM CaMU OOBEKThl MAaTEMaTHYECKUX YMO3AKIIOUEHHH M TMPUHAThIE B airedpe
OpaBUja UX KOHCTPYUPOBAaHUS CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHHIl
000CHOBBIBATh U JI0KA3bIBaTh CYKJICHUS, Pa3BUBAIOT MATEMATHYECKYIO UHTYHILIHIO,
KpPaTKO M HaIJIIHO PACKpPBIBAIOT MEXAHU3M JIOTMYECKUX IMOCTPOCHUM U ydaT UX
npuMeHeHuto. Tem camblM anrebpa 3aHMMAaeT OJHO W3 BEAYIIUX MECT B
(opMUpPOBaHNUU HAYYHO-TEOPETUUECKOI'0 MBIIIJICHUS 00YYarOIINXCsl.

CornacHo yueOHOMY MaHy B 7—-9 kjaccax wu3ydaercs Y4eOHBI MOIYIb
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/eibl COIAEP)KAHUA:
«Yucna M BBIYUCIECHUA», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUS WU
HEPABEHCTBaY», «DYyHKIUN.

Ha n3ydenune yueGHOro Moayins «Anredpa» B 7 kiacce oTBoautcst 136 yacos
(4 yaca B HEJIEIIIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YUYEBHOI'O MOJVYJS «AJTEBPA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHUS  IPOrpaMMbl 1O  MAaTEMAaTHKE
XapaKTEpU3yIOTCs B YaCTH:

1) naTpuOTHYECKOr0 BOCIIMTAHMS :

MPOSBIICHHUEM HHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCUHUCKONW MAaTeMAaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHUKEHHUSIM POCCHUMCKUX MAaTEMATUKOB U POCCUHCKOM
MaTeMaTUYECKON IIKOJbI, K MCIOIb30BAHUIO 3TUX JOCTHKEHUW B JIPYTMX HayKax U
NPUKIAJHBIX cepax;

2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpaKIaHWHA W pealu3aldd ero
IpaB, MPEICTABICHUEM O MATEMATHYECKMX OCHOBaxX (DYHKLIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJEHUH, MpoLENyp Tpa)xJTaHCKOro oOliecTBa (Hampumep, BBIOOpHI,
ONPOCHI), TOTOBHOCTHIO K OOCYXIEHHIO OSTUYECKHX MPOOJEM, CBS3aHHBIX C
MPAaKTUYECKUM MIPUMEHEHUEM JOCTHXKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTU MOpPAJIbHO-
TUYECKUX MPUHLHUIIOB B JEATEIBHOCTH YYEHOI0;

3) TPYyA0BOr0 BOCIIUTAHMS:

YCTAaHOBKOM Ha AakKTUBHOE Yy4YacTH€ B pEIICHUHU MPAKTHYECKUX 3aj]ad
MaTEMaTUYECKONM  HANpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTM MaTEMaTHYECKOrO
o0pa3oBaHMS Ha TPOTSHKCHUM BCEH JKU3HHM IS YCIENHON MpodecCHOHATLHON
JESTENbHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHIUBUAYAJIBHON TPaeKTOpUM OOpa30BAHMS U >KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TETU4ECKOr0 BOCTIUTAHMS:

CIOCOOHOCTBIO K  OMOLMOHAIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/ay, pEIICHUN, pPACCYXKACHUN, YMEHHIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEl HAYYHOI'O IMO3HAHMSL:

OpUEHTAIlMEl B  JICITEIIBHOCTM HA COBPEMEHHYK) CHUCTEMY HAYYHBIX
MPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI YEJIOBEKA, MPUPOILI U
obmiecTBa, IMOHMMAHMEM MAaTeMAaTUYeCKOM Hayku Kak c@epbl UeloBEYecKOil
NEeSTEeNbHOCTH, 3TAloOB €€ pPa3BUTHS M 3HAYMMOCTH JUJISl PA3BUTHUS IMBUIM3ALINH,
OBJIaJICHUEM SI3bIKOM MAaTE€MaTUKM M MaTEeMaTUYECKOM KYyJIbTYpOW Kak CpelCTBOM
MO3HAHUS MUPA, OBJIaJICHUEM HaBbIKAMH HCCIIEI0OBATEIbCKON JEATENbHOCTH;



6) ¢usnmueckoro BoOCNUTAHHUA, (POPMHPOBAHUA KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO NPUMEHATh MAaTEMaTHUYECKUME 3HAaHHWS B MHTEpEcax CBOEro
3II0pOBBS, BEICHHS 3JOPOBOTO 00pasa KU3HU (340POBOE MUTAHKE, COATAHCUPOBAHHBIN
peKUM  3aHATHUM W OTHAbIXa,  perynsipHas  Qusnueckas  aKTUBHOCTH),
c(hOpMUPOBAHHOCTHIO HaBbIKa pedJIeKCUHU, MPU3HAHKEM CBOEro IpaBa Ha OMIMOKY U
TAKOI'0 K€ MpaBa IPyroro 4ejaoBeKa;

7) 3KOJI0rn4eCKOro BOCIIUTAHMS:

OpHUEHTALIMEd HA NMPUMEHEHHWE MATEMaTUYECKUX 3HAHWU Ui PEUICHHS 3a7ay B
00J1aCTH COXPAHHOCTU OKPY’KAIOIIEeH Cpelibl, MJIAaHUPOBAHMS TOCTYNKOB U OIEHKH UX
BO3MOXHBIX TIOCIEACTBUN MJIi OKpPYXKAIOleHd Cpeapl, OCO3HAHHUEM TJI00aIbHOTO
XapakTepa AKOJIOTMUECKUX TPOOJIEM U MyTel UX PEIICHUS;

8) aganTauuu K U3MEHAUIMMCH YCJAOBHAM COUUAJIBHON W NPUPOIHON
cpeabl:

FOTOBHOCTBKO K JICWCTBHSIM B YCJIOBHSX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO NESITEIbHOCTb, B TOM YHUCIIE
YMEHUE YUUTHCS Y APYruX Jitojed, mpuoOperatb B COBMECTHOM JIESITEILHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMUMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHUH, (HOPMYIHUPOBATH HIIEH,
MOHSITUS, TUMOTE3bl 00 OOBEKTaX U SIBJICHUAX, B TOM YHCIE pPaHEE HEU3BECTHBIX,
OCO3HaBaTh JIEPUITUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBbI3OB, TPEOYIOIMIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC
pemieHuss W JeWcTBuUs, (GOpMYJIHUpPOBATH M OLIGHMBAaTh PUCKU U TOCJIEIACTBUS,
(GbopMHUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynbTate OCBOCHHUS MpOrpamMMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOIO
obmero oOpazoBaHusi y oOydwaromerocs OyayT chOpMHUPOBAHBI MeTANpPeIMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIaICHUEM YHHUBEPCATbHBIMU MTO3HABATEIIbHBIMHU
JICUCTBUSMH, YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JCHCTBUAMU 7
YHUBEPCATbHBIMU PETYJISATUBHBIMU JACHCTBUSIMH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA
ba3oBble jJoruyeckue 1eMcTBUA:
BBIBISITh M XAPAKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUH MEXIY MOHATUSIMH, (POPMYIMPOBATH OMNpPEICICHUS



MOHSITUM, YCTaHABIUBATH CYILECTBEHHBIM MPU3HAK KIAaCCU(PUKAIIUU, OCHOBAHMUS JIS
0000IIIEHUS U CPABHEHUS, KPUTEPUH MPOBOIMMOI0 aHAJIHN3a;

BOCIIPUHHUMATD, dbopMynupoBaTh u npeoOpa3oBbIBATh CYXIICHUS:
YTBEPAUTETLHBIE ¥ OTPUIIATEIIbHBIC, CIMHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOPEYUS B
dakTax, JaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX, NpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JiefaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTelIbcTBA MAaTEMATHUYECKUX YTBEPKJIEHUU (MpsMbIE U OT
MIPOTHUBHOI0), IPOBOJUTH CAMOCTOSATEIHHO JI0KA3aTENbCTBA MATEMATHIECKUX (PAKTOB,
BBICTPAMBaTh APryMEHTAIlUI0, MPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI, MPUMEHSTH
METOJ MaTeMaTUUYECKON MHYKIIMU, OOOCHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUSI;

BBIOMpATH CMIOCOO pellieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHusI, BRIOMpAaTh HAan0oJIee OIXOMAIINNA C YIETOM CaMOCTOSITEIbHO BBIJIETIEHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiicTBUA:

UCIIONb30BaTh BOIPOCHl KAaK MCCIENOBATEIbCKUM HWHCTPYMEHT ITO3HAHUS,
dbopmMynrpoBaTh BOIIPOCHI, bukcupyronme POTUBOpPEYHE, npoosiemy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh HCKOMOE U JlaHHOE, (HOPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UINIO, MHEHUE;

MPOBOAUTh IO CAMOCTOATEIBHO  COCTaBJICHHOMY IUJIaHY JKCIEPHUMEHT,
WCCJICIOBAHUE T1I0 YCTAHOBICHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN O0BEKTOB MEXKITY COOOM;

CaMOCTOSITEIbHO (OPMYJIUPOBATh OOOOIIEHUST W BBIBOJALI MO pe3yJbTaram
MPOBENEHHOTO  HAOJIOACHMUS, HCCIIEIOBaHMS, AKCIIEPUMEHTA, OLICHUBATH
JIOCTOBEPHOCTH TOJTYyUYEHHBIX PE3YyIbTAaTOB, BRIBOJIOB M 0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoOIlecca, a TakKe BBIIBUTATh
MPEANOJIOAKEHUS O €0 Pa3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ undpopmaunmeii:

BBISIBIISITH ~ HEJJOCTATOYHOCTh W HM30BITOYHOCTh HMH(POPMANUM, JAHHBIX,
HEOOXOUMBIX JJIsI pELICHUS 3a]1a4u;

BBIOMpATh,  AHANM3UPOBATH, CHUCTEMATU3UPOBATb M  UHTEPHPETUPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS;

BEIOMpATh (HOpMy TIpencTaBiieHus WHGOPMAITUN W WIUTFOCTPUPOBATH PElIaeMbIe
3a/1a4M CXeMaMHu, JuarpaMmaMu, MHOU TpauKoi U UX KOMOMHAIUSMU;

OLICHUBAaTh HAAEKHOCTh WHGOPMAIMM IO KPUTEPHUSIM, NPEIJI0KEHHBIM WIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.



KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

BOCTIpUHUMATh U (DOPMYITHPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBHUSIMH U
HEISIMU OOIIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS TTO X0y PEIICHUS 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3YIbTAaT;

B Xojie OOCYXIeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMbl, pelraeMoi 3aja4n, BHICKa3bIBaTh HMJIEW, HAIIEJICHHBIE HAa MOUCK PEIICHUS,
COIOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIpYyrUX YYaCTHUKOB JMajora,
OOHapyKMBATh PA3IMUME U CXOJICTBO MO3UIIMI, B KOPpEKTHOU popMe popmMynnupoBaTh
pa3HOTJIacus, CBOM BO3PAKECHUS;

MPENCTABIATh PE3YNbTaThl PEIICHUS 3aJaud, JKCIIEPUMEHTA, HCCIEI0BaHUs,
NPOEKTa, CAMOCTOATEIBHO BHIOMpATh (QOpMAT BBICTYIUICHHS C Yy4E€TOM 3ajad
NpE3eHTAlNU U 0OCOOCHHOCTEN ayIUTOPHUH;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAUBUIYaTbHON
paboThl TpU peHICHWH YYEeOHBIX MaTeMaTHYeCKUX 3ajad, MPUHUMATH IIelb
COBMECTHOM JeATENIbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOM paboThI,
pacmnpenensTh BUIAbI pabOT, JOroBapUBaThCS, OOCYXKIAaTh TPOIECC M PE3yabTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYyMIOBBIX (opmax paboTsl (0OCYyX)aeHUs, OOMEH MHEHWIA,
«MO3TOBBIE IITYPMBI» W MHBIE); BHIMOIHITH CBOIO 4acTh pabOTHl M KOOPAMHHUPOBATH
CBOM JICHCTBHUS C JPYTUMHU WICHAMH KOMAaHJbI, OICHMBATh KayeCTBO pe3yjibTara H
KauecTBO CBOEr0 BKJIaJa B OOLIMN pe3ysbTaT MO KPUTEPHUSIM, CHPOPMYIHPOBAHHBIM
YY9aCTHUKaMU B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHUBepcaJbHbIe YueOHbIe 1elCTBHSA
Camoopranu3amnus:

BBISIBIISATH TIPOOJIEMBI [IJIST PEIICHUS B JKU3HCHHBIX W Y4YEOHBIX CHTYaIUsX,
OPUEHTUPOBATHCS B PANTMUHBIX TOJXO0JIaX MPHUHATUS peuieHui (MHIUBUIYAIBHOE,
IPYIIIIOBOE);

CaMOCTOSITEIILHO COCTAaBJIATh TUIAH, AITOPUTM PENICHUS 3aa4u (MU €ro 4acTh),
BBIOMpPATh CHOCOO pEIIeHHs] ¢ YYETOM HMMEIOLUXCS PECcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C y4ETOM
HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTara
pEIIeHHs] MaTeMaTUYEeCKOM 3a7aun, CAMOMOTHBAIUU U pediekcu;

MPENBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh TPH DPEIICHUH 33]1a4H,
BHOCHUTH KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAHICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



OLICHUBATh COOTBETCTBHUE pe3yJibTaTa MACSATEIbHOCTH ITOCTABICHHOW MU M
YCJIOBUSIM, OOBSICHATh MPUYMHBI JTOCTHUKEHUSI WJIM HEIOCTIKCHHS I11€7M, HAXOJUTh
OlIMOKY, /1aBaTh OLEHKY MPUOOPETEHHOMY OINBITY;

BBIPAKATH AMOIMU MPU U3YYECHUU MATEMATUYECKUX OOBEKTOB U (PaKTOB, JaBATh
AMOLIMOHAJIBHYIO OLIEHKY PEUIEHUs 3a/1a4u.

INPEIMETHBIE PE3YJIBTATBI

K xoHniy oOydenust B 7 Kjaacce oOyJarOIIMIICS MOMYYUT CIEAYIOMNUE MPEAMETHBIC
PE3yIbTaTHI:

Ymncia v BbIYMCJIEHUS

PanroHanbHble yncha.

[lepexomuts OT onmHOM (opMBI 3amucu 4Yucen K JApyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B
OECKOHEUYHYIO JIECATUUHYIO IPOOB).

Hcnonp30BaTh MOHATUS MHOXKECTBA HATYpaJbHBIX YHCEN, MHOXECTBA LIEIIBIX
YUCEl, MHOXECTBA PpAIMOHAIBHBIX YHCE]I MpPU PELIICHHH 3a/ad, IPOBEICHHUU
paccyXIAeHUN U JOKa3aTENbCTB.

[TonnmaTh U OOBSACHATH CMBICI MO3UIIMOHHON 3aMKCH HATYPaAJIbHOT'O YHUCIIA.

CpaBHUBATH U YHOPSAOUYNBATH PALlMOHATIBLHBIE YUCIIA.

BeimonuaTh, coderas yCTHbIE W THUCHBMEHHBIE TPUEMBI, apuMeTHIecKue
JIEUCTBUS C PAlMOHAJIBbHBIMHA YHWCIIAMH, HCIOJB30BaTh CBOMCTBA YHCEN W IPAaBUIIA
JIEVUCTBUI, TPUEMBI PAIMOHAJIBHBIX BHIYUCIICHUH.

BbINOAHATH IEUCTBUS CO CTENEHIMU C HATYPAIbHBIMU MTOKA3aTEISIMHU.

HaxoauTe 3HaY€HUs] YUCIOBBIX BBIPAXKEHH, COIEPKAILIUX pallMOHAIbHBIEC YHCIIa
U CTENEHUM C HATYpaJbHBIM I0Ka3aTeleM, NPUMEHSITh Pa3HOOOpa3Hble CIOCOOBI U
OPUEMBI BBIUHMCIIEHUS, COCTABISATh U OLIEHUBATh YMCJIOBBIE BBIPAYKEHUS TIPU PELICHUH
MPAKTUYECKUX 3a7a4 U 337124 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OKpyrasTe 4Kcia ¢ 33JaHHOW TOYHOCTBIO, & TaKXKE IO CMBICIY MPAaKTUYECKOU
CUTYyalluM, BBIMIOJIHATh NPUKUAKY M OLEHKY pe3yjibTaTa BbIYMCIECHUN, OIICHKY
3HAYEHU I YUCIIOBBIX BBIPAKEHU, B TOM YUCJIE IIPU PEIICHUN NPAKTUUECKUX 3a/1a4.

Pemate TekcToBhle 3amauM  apUPMETHUECKHMM CIIOCOOOM, HCIOJIb30BaTh
TaOIUILIBI, CXEMBI, YEPTEXKHU, IPYTrU€ CPEACTBA MPEICTABICHUS JAHHBIX IPH PELICHUU
3a/1a4.

Pematb MpakTUKO-OPHUEHTUPOBAHHBIE 337a4d, CBS3aHHBIE C OTHOILLIEHUEM
BEJIUYMH, MPOMNOPIUOHAIBHOCTRIO BEIWYUH, TMPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PEUICHUS 3aJad C YYETOM OrpPaHWYEHHW, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1enmuMOoCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PELICHUH 3a7a4 MPU3HAKU JETUMOCTH Ha 2, 4, &,
5,3,6,9,10, 11, npu3Haku 1eTUMOCTH CYMMbI U IPOU3BEACHHUS L[ETbIX YUCET.

PackianpiBaTh Ha MHOKHATENN HATYpaJbHBIC YUCIIA.

CB0OOHO OmepupoBaTh MOHATUSMU: YETHOE YUCIIO, HEUETHOE YUCIIO, B3aUMHO
MIPOCTHIC YUCIIA.

Haxoauts HanOoIbIINiA OOIIMIA JeTUTeIh 1 HAaMMEHbIIee 00IIee KpaTHOEe YHcen
Y UCIIOJIb30BaTh UX MPU PELICHUH 3a]1ay, TPUMEHATh airopuTM EBKinaa.

OnepupoBaTh MOHITUEM OCTATKa MO MOIYJIO, MPUMEHSATH CBOMCTBA CpaBHEHUI
10 MOJTYJTIO.

AnredpanvecKkue BbIPaKeHUs!

BoipaxeHus ¢ nepeMeHHbIMHU.

Hcnons3oBaTh anredpandyeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, MIPUMEHSTH €€ B
MIpoIIecCCe OCBOSHHUS YU4eOHOT0 MaTepuala.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKCHHM TIPU 3aJaHHBIX 3HAYCHHUAX

MIEPEMEHHBIX.

Hcnons30BaTh MIOHSITHE TOXKJICCTBA, BBITIOJIHATH TOXKJICCTBEHHBIC
npeoOpa3oBaHus BRIPAKEHUH, JOKa3bIBaTh TOXK/IECTRA.

MHoOro4yieHsbl.

BoinonHsaTh npeoOpa3zoBaHus 1EI0T0 BBIPAKEHUS B MHOT'OYJIEH MPUBEIECHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

Boinonuats neicTBus (CloKeHUe, BHIYUTaHUE, YMHOKEHHE) C OJTHOWICHAMH U C
MHOTOWICHAMH, MPUMEHSATH (OPMYJIbI COKPAIIEHHOTO YMHOXEHHS (KBaapaT U KyO
CYMMBI, KBaJIpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh KyOOB), B
TOM YHCJIE JIJIS YIIPOIIIEHUS! BHIYUCICHU.

OcCylIeCTBIATh  PA3JI0KEHUE MHOTOYIEHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXKHUTENS, TPYNIMUPOBKH CIAaraeMbIX, MPUMEHSS
(bopMyIIbl COKpPAIEHHOTO YMHOKEHUS.

[IpumensaTs npeodpa3zoBaHusi MHOTOUJIECHOB JJisi PELUICHUS PAa3IMYHbIX 3a/1a4d U3
MaTE€MAaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMH IOKA3aTEIsIMH ISt
npeoOpa3oBaHUs BHIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pewratp JMHEHHBIE ypaBHEHHs C OJHOW IIEPEMEHHOW, IIPUMEHSS MpPaBUIIA
nepexo/ia OT UCXOJHOI0 YPaBHEHHS K PaBHOCUILHOMY eMy. [IpoBepsiTh, siBIIsIeTCS Jin
YHCJIO KOPHEM YpPaBHEHHUSI.

[lonOupaTe mnpuMepsl TAp YHCEN, SBISIONUXCS PEHICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMH.



Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEHMHOrO0 ypaBHEHUS C ABYMS
NepeMEHHBIMHU, MONIb3YSCh TPaPUKOM, IPUBOJUTH IPUMEPDI PEILICHUS YPaBHEHUS.

Pematpe cucreMbl AByX JIMHEWHBIX YPAaBHEHWU C ABYMs IEPEMEHHBIMH, B TOM
qucIie TpaQUIECKH.

CocTaBisTh 1 pemaTh JJUHEMHOE YPABHEHUE WIIA CUCTEMY JIMHEWHBIX YPaBHEHHUIN
[0 YCJIOBHUIO 33/1a4d, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd
MOJIyYE€HHBIN PE3yJIbTaT.

DOyHKUUMA

Koopaunatel u rpaguku.

N300paxarb Ha KOOPJAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl, 3allMChIBaTh YHMCIIOBBIE IPOMEXYTKH Ha
aNreOpandecKoM SI3BIKE.

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAUHATAM.

OyHKIWU.

Ctpoutsb rpaduku TUHEHHBIX QYHKITHIA.

OnuceBaTh ¢ TOMOIIBIO (PYHKIIMI N3BECTHBIE 3aBUCUMOCTH MEX]y BETUIMHAMH:
CKOPOCTb, BpPEMSI, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOUMOCTh, IPOU3BOAUTEIBLHOCTD,
BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduueckuii crnoco® MNpeACTaBICHUS U aHalIW3a HWHGMOpMaIuHy,
U3BJIEKaTh U MHTEPIPETUPOBATh MHGOPMALINIO U3 TPaPUKOB peabHBIX MPOLIECCOB U
3aBUCUMOCTEM.

Hcrnonb3oBaTh cBoicTBa (yHKIMA Juisi  aHanw3a TrpadUKOB  PEATHHBIX
3aBUCUMOCTE (HyauM (YHKIHMHM, TMPOMEXKYTKHM 3HAKOMOCTOSHCTBA  (YHKIUH,
IPOMEXKYTKA BO3pacTaHusd U yObIBaHMS (YHKLIMH, HauOoJiblllee W HauWMEHbIee
3HaueHUs QYHKIIHH).

Hcnonbs3oBaTh rpauky s UCCIENOBAHUS MPOIECCOB U 3aBUCUMOCTEH, MPHU
pELIeHUH 3a/1a4 U3 IPYruX YYEOHbIX MPEIMETOB U PEaJIbHOMN )KU3HU.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo yacos

Ne n/n Konrpoabusie | IlpakTuyeckue
IporpaMmMbl Bcero
padoThI padoTbI
UMCJITA U BBIYUCJIEHUAL.
1 PanmonansHbie yncia 6 1
(moBTOpEHUE)
9 OVYHKUMUA. KoopauHatel u 16 1 1
rpaduxu. OyHKIIUN
AJITEBPAMYECKUE
3 BBIPAXKEHU . Beipakenus ¢ 9 1
nepeMeHHBIMHU
UYMCJIIA U BBIYUCJIEHUA.
4 Crenens ¢ HaTypalbHBIM 10 1
roKasaresaemM
YPABHEHUSA 1 CUCTEMBI
5 YPABHEHUM. Jluneiinbie 10 1
ypaBHEHUS
6 AJITEBPAUYECKUE 23 1 1
BbIPAKEHUM . MHorouiensl
AJITEBPAMYECKUE
7 BBIPAXXEHUS. ®opmyisl 16 1
COKpAIIEHHOTO YMHOXECHUS
8 UNCIIA U BBIYUCJIEHUA. 10
JlenuMocTh
9 OYHKUUU. JIuneiinas GyHKIUsL 14 1
YPABHEHUS 1 CUCTEMBI
10 YPABHEHUH. Cuctembi 14 1
JIMHEWHBIX YPAaBHEHUN
11 [ToBTOpeHwue, O606LLI€HI:IC, 3 1
crucTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 5

[TPOTPAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

7 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
NpoBepPsSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 001IIEro 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCICHUS
11 BemonHsATh, coderas yCTHbIE W MUCHBMEHHBIE TPUEMBI, apudmeTHyecKkue
' NEUCTBUS C pallMOHATILHBIMU YHCIIAMU
HaxoauTh 3HaueHHs YHUCIOBBIX BBIPAaXXCHHM, MPUMEHITh pPa3HOOOpa3HbIC
1.2 crocoObl W TPUEMBI  BBIYHMCICHHWS 3HAYEHUW JPOOHBIX BBIPAKEHUN,
coJiepKanux OOBIKHOBEHHBIC U IECATUIHBIE IpoOU
[lepexonute oT 0AHON (HOPMBI 3aMTUCH YKCEN K APYroit (mpeoOpa3oBbIBATH
1.3 JNECATUYHYIO JApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
1.4 CpaBHUBaTh U YIOPSA0UMBATh PAllMOHAJIbHBIE YHCIIA
1.5 OKpyrasTh yucna
BbIMONHAT, MOPUKHIKY W OLEHKY pe3yiabTaTa BBIYMCICHUH, OLEHKY
1.6 3HAQYEHUI YHCIIOBBIX BBIPAKECHUU. BBINONHATE AEHUCTBUSA CO CTEHNEHSMH C
HATypaJbHBIMU TIOKA3aTSIISIMH
17 [IpumeHsTh TpU3HAKK  JENMMOCTH, pa3IoKeHHEe Ha  MHOXKHUTEIH
' HATYypaJIbHbIX YHCEIl
Pemath mpakTHKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOIICHHUEM
18 BEJIMYMH, MIPOTMIOPITUOHATTEHOCTHIO BEJIMYMH, MIPOIIEHTAMH,
' HMHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a7ad C Y4E€TOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 0OBEKTOB
2 Anrebpanyeckue BhIPAXKEHUS
91 Hcnonp3oBaTh anredOpandeckyr0 TEPMUHOJIOTHIO W CHMBOJIMKY, TIPUMCHSTh
' e€ B mpoliecce OCBOCHHS yueOHOT0 MaTepuana
99 Haxoauth 3HaueHus OyKBEHHBIX BBIPKEHUH MpPH 3aJaHHBIX 3HAYCHUAX
' HepeMEHHBIX
53 BemonHsaTe  mpeoOpa3oBaHUS  [EJOTO0  BBIPAKEGHHS B MHOTOWICH
' MIPUBECHUEM MOJOOHBIX ClIaraeMbIX, PACKPbITHEM CKOOOK
54 BbImonHATE yMHOXKEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOTO4YJeHa Ha
' MHOTOYJIEH, MPUMEHSATH POPMYJIIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH
OcCymecTBIATh Pa3jOKEHUE MHOTOWICHOB HA MHOXHTEIU C ITOMOIIBIO
2.5 BBIHECCHHUS 332 CKOOKH OOIIEr0 MHOXHUTEINS, TPYNIUPOBKHU CJaraeMbIX,
NpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
2.6 [TpumMeHnsaTh peoOpa3zoBaHsl MHOTOWICHOB JJI PEUICHUS Pa3IMYHbIX 3a/1a4




N3 MAaTEMATUKH, CMCKHBIX IIPEAMETOB, U3 peaHBHOfI IMPaKTHUKH

Hcnonp30BaTh CBOMCTBA CTENEHEH € HATYPAJIBHBIMHU IOKA3aTEIsIMH JJIs

21 npeo6pa3oBaHusl BRIPAKEHHI
3 YpaBHEeHHs U HEPABEHCTBA
Pemiate nuHeliHbIE YpaBHEHUSA C OJHOW MEPEMEHHOW, MPUMEHSS IpaBuiia
3.1 Mepexosa OT MCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMmy. IIpoBepsTsb,
SIBIISICTCSI JIM YMCIIO KOPHEM YpaBHEHHUS
3.9 [IpumensTh TpaduyecKkue METOABI MPHU PEIICHUU TUHEHHBIX ypaBHEHUH U
' UX CHUCTEM
33 [MonOupate mpuMepsl Map 4YHCEN, SBISIOMIMXCS pEHICHUEM JIMHEHHOTO
' yYpaBHEHHUS C IBYMsI IE€PEMEHHBIMHU
CtpouTh B KOOPAMHATHOM IIOCKOCTH TrpaduK ITUHEHHOrO YpaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH;, TIOJB3YSICh TpaduKOM, NPUBOAUTH MPUMEPHI
pelIeHNs ypaBHEHUs
35 Pemate cucremsl IBYX JIMHEWHBIX YpPaBHEHUH C JIBYMs IIEPEMEHHBIMH, B
' TOM 4HcJe rpadudecku
CocTaBnsAiTh W pellaTh JHUHEHMHOE YpPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH M0 YCIOBHIO 3aJadyM, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i NOJy4eHHbIN pe3yabTaT
4 Koopaunats! u rpaduku. @yHkunn
N3o6paxkaTh Ha KOOpPIMHATHOW MPAMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM ~ KOOpJHMHATaM, JIydd, OTPE3KH, WHTEPBaJbl, 3alMCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe
4.2 OTMeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH T10 33/1aHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku THHEHHBIX GyHKIHA. CTpouTh rpadguk GyHKIMHN Y = [X|
OnwuceBaTh ¢ TOMOUIbIO (YHKIHMHA W3BECTHBIC 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMSI, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCT,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHNE GYHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduueckuii crocod MpeaCTaBICHUS M aHaIM3a WHPOPMAIIHH,
4.6 U3BJICKaTh W HMHTEPIPETUPOBATh HMH(POPMAIMIO M3 T'paUKOB pEATbHBIX

MPOLIECCOB U 3aBUCUMOCTEMN




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0 ] OT OJHOU (HOpMBI 3amucu Apodeit
11 K apyroii. IlonaTne pannoHanpbHOro 4Mcia, 3alKuch, CPABHEHUE, YIIOPSA0YMBAHKE
palMOHAIbHBIX YUCEI
19 ApupmeTnueckue ACUCTBUS C PAalMOHAIBHBIMH YHUCIIaMU. PemieHuwe 3amaud u3
' peanbHOM NPaKTUKK Ha 9acTH, Ha 1po0u
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpejeleHue, MpeoOpa3oBaHue
' BBIPa)KEHUI HAa OCHOBE ONpPEAEICHMs, 3aI1Ch OOIbIINX YHUCEI
14 [IponieHTshl, 3aUCh MPOLIEHTOB B BUJE IpoOU U poOu B BHUJE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1auyl Ha MIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEAJIbHON ITPAKTUKU
15 [IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HAa MHOXHUTEIN HAaTypaJbHBIX
' qucen
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi M 00paTHasi MPOIOPIHOHATBHOCTH
2 AnreOpanyeckue BhIpaXeHUs
51 IlepeMmeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEeMEHHOM. JlomycTuMele
' 3HAYEHUs TIEPEMEHHBIX
99 [lpencraBnenne 3aBUCUMOCTH MEXKAY BeJIMYMHAMH B  Buie  (HOPMYJIBL.
' Beruucnenus no ¢popmynam
2.3 IIpeoOpa3oBanne OyKBEHHBIX BbIpaKEHUH, TOKAECTBEHHO PaBHbIE BBIPA)KEHUS
2.4 CBoiicTBa CTENIEHU C HATYpaJbHBIM [T0OKa3aTeIeM
95 Opnowienbl W MHorowieHsl. CreneHb MHoOrowieHa. CioKeHUE, BbIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOXXECHHA: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' ®opmysia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWIEHOB HA MHOYKUATEIIN
3 VYpaBHeHUS
31 VYpaBHeHHE, KOpeHb YpaBHEHHs, NpaBuja IpeoOpa3oBaHMUsA ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUN
3.9 JluHeitHOe ypaBHEHHE C OJHOM TMEPEMEHHOW, 4YHCIO KOPHEW JIMHEWHOrO
' YpaBHEHUS, PEIICHNUE JIMHEUHBIX YPABHEHUN
33 CocraBieHne ypaBHEHMH IO YCJIOBHIO 3a/adyM. PellleHne TeKCTOBBIX 3ajad ¢
' IIOMOLIBIO YPaBHEHUN
3.4 JIuneiHoe ypaBHEHHE C ABYMS [IEPEMEHHBIMU U €T0 rpaduk
Cucrema ByX JMHEWHBIX YpaBHEHHMH C JABYMs NepeMEHHbIMU. PerieHue cucrem
3.5 ypaBHEHHUH CIIOCOOOM MOACTAaHOBKM. [IpuMepsl perieHus TEeKCTOBBIX 3a4ay C
MOMOIIBIO CUCTEM ypaBHEHUM




Koopaunatse! u rpaduku. OyHKIMN

4.1 Koopaunara Toukn Ha npsMon

42 Uucnosble MPOMEXKYTKH. PaccrosiHue Mexay IByMs TOYKaMH KOOPAMHATHOMN
' npAMON

43 [IpsimoyromnbHas cucrema koopauHat, ocu Ox u Oy. AGcuuncca u opAMHATA TOUYKH
' Ha KOOPAMHATHOM IIIOCKOCTH

44 [Mpumepsr rpadukoB, 3agaHHBIX QopMmylnaMu. UTeHHe TpapUKOB peaTbHbBIX
' 3aBHCHMOCTEI

4.5 [Tonsitue pynkuuu. ['paduk Gynkiuu. CpoiicTBa GHyHKIIUN

4.6 JIuneitnas gynkuus, e€ rpaguk. I'papuk pyHkuuu y = [X|

4.7 I'paduueckoe penieHre TMHEHHBIX YPABHEHUN M CUCTEM JIMHEHHBIX YpaBHEHUN




MOAYJIb «'EOMETPUS»

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pAa3/eiOB IIKOJBHONM MAaTeMAaTHKH,
UMEIOIUN CBOEH TENbI0 00€CTIeUnTh M3Y4YEHUE CBOKMCTB M pa3MepoB Quryp, mx
OTHOIIEHWI M B3aUMHOE pPacIOJOKEHHE, ONHUpPAeTCd Ha  JIOTMYECKYIO,
J0Ka3aTeabHyl0 JUHUI0. L[eHHOCTh M3y4YeHHs TeOMETpUH Ha YPOBHE OCHOBHOTO
o01miero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOLIUICS YUUTCS MPOBOIUTH
J0Ka3aTeNbHBIE PACCYXKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, T0KA3bIBATh
UCTHHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyKJIeHUsI «OT TMPOTHUBHOTO», OTIWYAaTh CBOMCTBA OT  IPHU3HAKOB,
dbopmynupoBaTth oOpaTHble yTBepkaeHus. (Ocoboe 3HAUCHHE OKa3aTelIbHAs
JVHUS UMEET IS yIIIyONEHHOTO U3YUEHHS] MATEMAaTHKH.

Lenpro M3yyeHusi TEOMETPUU SBISIETCS UCIIONb30BAHUE €€ KaK MHCTPYMEHTA
U PEIICHUH KaK MaTeMaTHYeCKUX, TaK U MPAaKTUUYECKUX 3aj/1ay, BCTPEUAIOIIUXCS
B peanpHOM ckm3HM. OOydalomuics JOHKEH HAYYUTbCS  OINPENENsTh
TeOMETPUYECKYIO0 (UTYpPY, ONHUCHIBATh CIOBAMU YEepPTEX WIM PUCYHOK, HAWTH
IUIOIIAah  3E€MENBHOIO  y4YacTKa, PACCUUTHIBATH  HEOOXOAUMYIO  UJIHHY
ONTOBOJIOKOHHOT'O KaOels win TpeOdyemble pa3Mephbl Tapaxa sl aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS JUHUS B MU3YUYEHUU T€OMETPHUHU.
[Ipu pemieHny 3amad MPaKTUYECKOTO XapakTepa OOYyYaloUIHiCs YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJIETN PEATbHBIX JKU3HEHHBIX CUTYyallMi, MPOBOIUTH
BBIUMCIICHHS U OLICHUBAThH aJIeKBaTHOCTD MOJIYYEHHOT'O pe3yibTara.

OcoOeHHOCTh y4eOHOTO MOAYNs YIIYyOJIEHHOTO H3Y4YEHHUs] TE€OMEeTpUu
COCTOMT B TOM, YTO OOydYalolIuecs He MPOCTO 3HAKOMATCA C ONpenelEHHBIMU
NOHSTUSIMHU, a YBEPEHHO OBjIaAeBatoT UMHU. CylleCTBYIOIIME TEMbI MPOTrPaMMBI
0a30BOr0 Kypca TeOMETpUM U3Yy4aloTCs Ha Oojee TIyOOKOM ypOBHE, a
oOyuJaroluecs: MpUOOPETalOT YMEHHs, MOMOTAIOUINEe UM YBEPEHHO NPUMEHSTH
CBOM 3HAHUS HE TOJILKO B MaTeMaTUKE, HO U B CMEXKHBIX NMPEAMETax, MPexIe
Bcero ¢usnke u MHPOpPMATHKE, a TaKKE IMOJIb30BATHCA MOJYYCHHBIMU 3HAHUAMHU
IpY pEeLIEHUH MPAKTUYECKUX 3a/1a4.

CornacHo yueOHOMY IUlaHy B 7-9 kiaccax wu3ydaercs yriyOJE€HHBIN
yueOHbIl Moaynb «l'eoMeTpusi», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHbBIE
pasnensl conepxanusi: «Hauana reomerpumny, «TpeyronbHukn», «OKpPYKHOCTHY,
«YetpipéxyronpHukny, «Ilomobuey, «dmeMeHTsl TpuroHoMeTpumny, «llmomamny», a
Takxke «Meton koopauHaTy», «BekTopel», «IIpeodpa3zoBaHus MIOCKOCTH.

Ha uzyuenue yuebnoro monyns «l'eomerpusi» orBogutcs B 7 kinacce 102
yaca (3 4yaca B HEJIENIO).



COIAEPXAHME OBYUYEHUA
7 KIIACC

Hauana reomerpun

Hctopuss BO3HUKHOBEHUS W pa3BuUTUA TreomeTpuu. HavanbHble NOHATHSA
reoMerpuu. Touka, mnpsMas, oTpe3ok, Jjayd. llonstue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONPEACICHUN.

B3anMmHOe pacnosiokeHne To4YeK Ha mpsmMou. M3mepeHue IMHBI OTpe3Ka,
PAcCTOSTHUE MEXIY TOUKAMM.

[Tonymnockocte u  yron. Buael yrioB. HM3MepeHwe BEIWYMH — YIJIOB.
Beprtukaneubie u cmexsble yribl. [lapannensHble M NEPNEHIMKYISPHBIE IPSMBIE.
Paccrosinne ot Touku 110 nipsiMoil. buccekrpuca yrina.

Jlomanas. Bunbl momanbeix. [lnmuHa momanou. MHoroyronsHuku. Ilepumerp
MHOTOYTr0JIbHUKA. [IOHSTHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TmpeaCTaBiICHUS O paBEHCTBE (uryp, HX pacHoOKEHUH,
CUMMETPHH.

IIpocreimme nocrpoenusi. MHCTpyMEHTHI U1 U3MEPEHUN U IIOCTPOCHUH.

TpeyroabHuKH

Bunsl TpeyrojbHHMKOB: OCTPOYTOJIBHBIE, IPSAMOYIOJIBHBIE, TYIIOYTOJIBHEIE,
paBHOOEJpEHHbIE, paBHOCTOpOHHWE. MeauaHa, OucCceKkTpuca U BBICOTA
TPEyroJbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii ¥ BTOpOM TIPU3HAKUM PABEHCTBA
TPEYroJbHUKOB. PaBHOOENpEHHBIE TPEYrONbHUKM W WX CBoOWcTBa. [lpu3Hak
PaBHOOEIPEHHOr O TPEYTOIbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHolIEHUS MEXIYy CTOPOHAaMHM W YIJIaMU TpeyroibHuka. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO 0O AyIMHE TOMaHOM.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOHCTBA OCceBOW cumMmeTpud. [Ipumepbl
CUMMETPHUH B OKPY’KAIOIIEM MHUPE.

IHapamienbHbie npsaMbie. CyMMa yIrJjI0B MHOIOYI0JIbHUKA

ITapannenbHOCTh MPSAMBIX, HCTOPUYECKHUE CBEACHHUs O mocryinare EBkinnga u o
ponu JlobaueBCcKOro B OTKPBITUM HEEBKIMAOBOM reomerpuu. CBoOMCTBA M MPU3HAKH
napauieNbHbix  Opsmeix. CyMma  yriioB  TpeyroiabHUKa. BHemHue  yrisl
TpeyroinbHuka. CyMma BHYTPEHHHUX YIJIOB MHOTOYTrOJIbHHKAa M CyMMa BHEHIHUX
YIJIOB BBIITYKJIOT'O MHOTOYTOJIbHHKA.

IIpsasMoyroJibHbIE TPEYrOJIbHUKH

[Ipr3Haku paBeHCTBA NPSAMOYTOJBHBIX TPEYrOJbHUKOB. llepneHnukynsp u
HakJIOHHas. CBOMCTBO MEIHMAaHbl IPSIMOYI'OJBHOIO TPEYIrOJbHUKA, MPOBEAEHHOW K
runotenyse. [IpsMoyronbHblid TPEYTOJIBHUK C yTioM B 30°.



OKpY:KXHOCTH

IToHATHS OKPY>KHOCTHM W Kpyra. OJEMEHTBl OKPYXHOCTM M Kpyra: LEHTP,
paauyc, IMaMeTp, XOopAa, UX CBOWCTBAa. B3auMHOE pacnosioKeHUE OKPYKHOCTH U
npsmoil. KacarensHas u cekymas K oKpy’HOCTH. OKpY>KHOCTb, BIIMCAHHAsl B YTOJL.
IIpocTenmme noCTpOEHUS ¢ TOMOIBIO IUPKYJIS U JINHEHUKH.

I'eomeTpHyeckue MecTa TOYEK

IlonATHE O reoMeTpuyecKkoM mecte Toudek. [IpuMepsl reoMEeTpu4ecKUX MeCT
TOYEK Ha IUIOCKOCTH. bHccekTpuca yria U CepeIrHHBIM NMEPIEHIUKYIISP K OTPE3KY
KaK TEeOMETpHYeCKMe MecTta ToueK. OmnucaHHas OKPYKHOCTb TPEYTOJbHUKA, €€
LHEHTp. MeTon reoMeTpruyecKuX MECT TOUEK ITPU PELICHUU TEOMETPUUECKUX 3a/1a4.

IHocTpoeHus ¢ MOMOIIBLIO HUPKYJIA U JHHEHKHU

Uctopuueckne cBenenus. OOOCHOBaHUS MPOCTEUIINX IMOCTPOCHUM, 3Tarbl
3a71a4 Ha IIOCTPOCHUS, PELICHUE 3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U JIMHEHUKOM.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOI'PAMMBbI
YUYEBHOI'O MOJAYJIAA «T'EOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJbTaTbl OCBOCHHMS  NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEpU3yIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHMS :

MPOSIBIICHHUEM MHTEpeca K MPOILIIOMY M HACTOSIIIEMY POCCUHUCKON MaTeMaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MaTEMAaTUKOB U POCCUHCKOM
MaTeMaTUYECKON IIKOJIbI, K UCIOIb30BAHUIO 3TUX JAOCTHXKEHUHN B APYrUX HayKax H
MPUKJIAJHBIX cepax;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEHM Tpa)KJIaHWHA W peaju3allid ero
MpaB, MPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKITMOHHPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJI€HUHM, MpOLEAYyp TIpakJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO OSTUYECKHX MpOOJEM, CBS3aHHBIX C
MPAaKTUUYECKUM TNPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHMEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX TPUHUMUIIOB B JAESATEIBHOCTH YUEHOIO;

3) TPYyA0OBOTr0 BOCIIMTAHUS:

YCTAHOBKOM Ha AakKTHMBHOE YYacTU€ B pEUICHUU [PaKTUYECKUX 3ajaad
MaTEMaTUYECKOM HANPAaBICEHHOCTH, OCO3HAHUEM BAXHOCTH MaTEMaTUYECKOIO
o0pa3oBaHHsS Ha MPOTSHKECHUM BCEW KU3HU IS YCIENIHON MpogecCHOHATbHON
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUAYAIBLHON TPAEKTOPUU OOpa30BaHUs M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3CTETU4€eCKOr0 BOCTIUTAHMS:

CHOCOOHOCTBIO K  3MOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUM, pacCy>KIeHUM, YMEHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'O IO3HAHMS:

OpUEHTaluMed B JEATENbHOCTM Ha COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
MpencTaBiIeHud 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEIIOBEKa, MPUPOILI U
obmiecTBa, IMOHMMAHMEM MaTeMaTHUYECKOM Hayku Kak c@epbl 4YeI0BeuYeCKOn
JESTENbHOCTH, 3TAloOB €€ pa3BUTHUA M 3HAYUMOCTH JUISl Pa3BUTHs LMBHUIIM3ALNH,
OBJIaJICHUEM $I3IKOM MATEMAaTHKH W MaTEMaTHYECKON KyJIbTYpOHl KakK CpelCTBOM
MMO3HAHUS MUPA, OBJIaJICHUEM HABbIKAMH HCCIIEI0BATEIbCKON EATEIbHOCTH;

6) ¢usmueckoro BocnuTaHusA, (GOPMHUPOBAHMA KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO0 0J1arOMOy YU :



TFOTOBHOCTBIO NPHUMEHITh MATEMAaTHYECKHE 3HAHUS B HWHTEpecax CBOEro
3I0pOBbs,  BEJEHHUA  3I0poBOro  oOpaza  KU3HU  (3J0pOBOE  MUTAHHUE,
cOaaHCUpPOBaHHBIM PEXUM 3aHIATHMA M OTHbIXa, peryisipHas (Quandeckas
aKTUBHOCTb), C)OPMHUPOBAHHOCTHIO HaBbIKa pediexcuu, NpU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro K€ MpaBa Jpyroro 4eaoBeKa;

7) 3KOJIOTN4eCKOTr0 BOCIIMTAHUSA:

OpUEHTAlEll Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHWW JUIs PELICHMs 3a1ad B
00J1acTH COXPaHHOCTH OKpPYXKAlOIIeH cpebl, IUIAHUPOBAHUS TIOCTYIKOB U OLIEHKH MX
BO3MOXHBIX TOCJEACTBUN I OKPYXKAIOIIEeW Cpenbl, OCO3HAHHUEM TIJI00AIBHOIO
XapaKkTepa SKOJIOTMYECKUX MPOoOJIeM U IyTel UX pelIeHHUS;

8) amanTanMu K M3MEHSAIONIUMCH YCJOBHSAM COUHUAIBHOH W NPHUPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBUSIX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JESTENbHOCTb, B TOM YHUCIIE
YMEHHE YUUTbCS y IPYTHUX JIOACH, MpuoOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 ONbITA JPYIHUX;

HE0OXOIMMOCTbIO B (DOPMHUPOBAHMM HOBBIX 3HAHUU, (POPMYIHPOBATH HJCH,
MOHATHUSA, TUNOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHUCIIE pAaHEE HEU3BECTHBIX,
0CO3HaBaTh Je€(PULNTH COOCTBEHHBIX 3HAaHUM U KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMl0 KakK BbI3OB, TpPEOYIOIIUNA KOHTPMEP, KOPPEKTHPOBAaTh IMPUHUMAEeMble
pelieHuss U JeWCTBUA, (OPMYJIUPOBAaTH U OLIEHUBATh PUCKU M TOCIEACTBHI,
(hopMupOBaTh OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesymprate ocBOSHUS TpOrpaMMbl MO MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1rero odpazoBaHusi y oOyudaronierocss 0ynyt chopMupoBaHbl MeTamnpeIMeTHBbIE
pe3yJIbTaThI, XapaKTepU3yIOIIHecs OBIIAZICHUEM YHHUBEPCATbHBIMU
MO03HABATEILHBIMU JCUCTBUSMH, YHHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH
JCHCTBUSMH U YHUBEPCAITBHBIMH PETYISITUBHBIMU JCHCTBUSIMH.

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe H1eiCTBUS
ba3oBble Jiornuyeckue JelcTBUA:

BBIABJISITH M XapPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKUX
00BEKTOB, TTOHATHUN, OTHOIICHUH MEXIY MOHATHIMH, (POPMYIUPOBATH OMPEACICHUS
MOHSITUM, YCTAaHABIUBATH CYIIECTBEHHBINM MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
0000IIIECHUS U CPAaBHEHUSI, KPUTEPUH MPOBOIMMOI0 aHAJIU3A;

BOCIIPUHUMATD, dhopmMyIHpOBaTh " peoOpa3oBbIBATH CYXJICHHUS:
YTBEPAUTEILHBIE ¥ OTPUIIATEIIbHBIC, CAMHIUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE;



BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS B
(dakrax, NaHHBIX, HAOJIOJEHUSX U YTBEPXKACHUSIX, Mpeiaratb KpPUTEpUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JeJIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa30upaTh J0Ka3aTelbCTBA MaTeMaTHYECKUX YTBEPXKIECHUU (TpsiMble U OT
IIPOTUBHOI0), MPOBOJHUTH CaMOCTOATEIBHO JIOKa3aTeIbCTBA MaTEMaTHYECKHX
(GakToB, BBICTpaWBaTh ApPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI,
INPUMEHATh METOJT MaTeMaTUYeCKOW WHAYKUUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh Crmoco0 perieHuss ydeOHOM 3amaun  (CpaBHHBATh HECKOJIBKO
BapHAHTOB PEIICHUA, BHIOMpATh HanboJee MOAXOAIIMNNA ¢ YYETOM CaMOCTOATEIHHO
BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKye AeMCTBUS .

HCIIOJI30BaTh BONPOCHI KAK MCCIIEAOBATEIbCKUM WHCTPYMEHT ITO3HAHUA,
dbopmynupoBath BOIIPOCHI, bukcupyromme IIPOTUBOPEUHE, npooiiemy,
CaMOCTOSITEJIbHO YCTaHABIIMBAaThb MCKOMOE M JIaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

IIPOBOJUTE IO CAMOCTOSTENBHO COCTABICHHOMY IUIAHY 3KCIEPHMEHT,
UCCJIEIOBAaHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTEeMaTUYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOM;

CaMOCTOSTEILHO (POPMYJIHUPOBaThH OOOOIIEHHS M BBIBOABI IO pe3yjibTaTaM
NPOBEAEHHOIO  HAONIOACHUS,  WCCIENOBaHUs,  DKCIEPUMEHTa,  OLIEHHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIECHUI;

MIPOrHO3UPOBATh BO3MOXKHOE PpAa3BUTHE TIpolLlecCca, a TAaKXKe BBIJIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ nundopmaunmeii:

BBISIBJISAITh ~ HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpMAIMH, JIaHHBIX,
HEOOXOIUMBIX /Ui PEIICHUS 3a]a4H;

BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBATb U  UHTEPHPETUPOBATH
uHGOPMAIUIO Pa3IMYHBIX BUAOB U (HOPM MpPECTaBICHHUS;

BBIOMPATh (hOPMY MpPEACTABICHUS WH(POPMALMK U WIUTIOCTPUPOBATH PEIIacMble
3a/layu CXeMaMH, uarpaMmamMu, HHOU rpaduKoil 1 uX KOMOMHAILIUSIMU;

OLICHUBAaTh HAACKHOCTh WMHOOPMAIMU TI0 KPUTEPHUSAM, MPEAIOKCHHBIM WU
c(opMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHUKaTHBHBbIE YHHBEpPCAJIbHbIEC Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKAEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEISIMUA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh TMOACHEHUS MO XOAYy pelIeHUus 3aJadd,
KOMMEHTUPOBATh MOTYyUYECHHBIA PE3yJIbTaT;



B XOJ€ OOCYXXIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMBI,
POOJIEMBI, pelIaeMoM 3aJ1auu, BRICKA3bIBATh HMJICH, HAIICJICHHBIC HA ITOUCK PEIICHHUS,
COIIOCTABJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYyrUX YYaCTHUKOB JHAJIora,
OOHapy>KWBaTh pa3du4Me ¥ CXOJICTBO TMO3UIMH, B KOPPEKTHOH (Qopme
bopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAXKCHHS,

MIPEACTABIATh PE3YNbTaThl PEHICHUS 3aJlayl, SKCICPUMEHTA, HWCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITENBHO BBIOUpATh (opMaT BBICTYIJICHUS C YYETOM 3aaad
MPE3EHTAIMN U 0OCOOEHHOCTEHN ayuTOPHUH;

MOHWMAaTh W HCIIONB30BaTh NPEHMYIIECTBA KOMAHIHONW M WHIUBHUIYAIbHON
paboOThl TIPH pEIICHWH Y4YeOHBIX MATEeMAaTHYCCKUX 3a1ad, NPUHUMATH IIeNb
COBMECTHOM JIEATEIbHOCTH, IUJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pPabOThI,
pacnpeneisaTh BHABI pabOT, JOroBapuUBAaTHCS, OOCYX AATh MPOIECC U PE3YNbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax padoThl (0OCYXaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbBI» M WHBIE); BBITIOIHATH CBOIO YacCTh PabOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHSI C JPYTUMHU WICHAMH KOMAaHIbI, OIEHWBATh KAa4e€CTBO pe3ysbTara U
KAauecTBO CBOEro BKJaJa B OOIIMIA pe3ynbTaT MO KPUTEPUSM, cHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHUBepcaJbHbIe Y4eOHbIe NeiiCTBUA
Camoopranuzanus:

BBISIBJISATh MPOOJEMBI JUIsl PEHIEHUS B >KMU3HEHHBIX W Y4YEOHBIX CHUTYaLMSX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX NMPUHATUA pElIeHUN (MHIAMBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOSITEIIbHO COCTaBIIATH IUIAH, AITOPUTM PELICHUS 3a/1a4u (WINA €ro 4acTh),
BBIOMPATh CIOCOO pElEHUss C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM
HOBOM MH(pOpMaLH.

CaMOKOHTPOJIb, IMOLMOHAIbLHBIN HHTEJVIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIlecca M pe3yibTara
pellIeHus] MaTEMAaTUYECKOM 3a/1a4u, CAMOMOTHUBALIUU U pe(iIeKCuu;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 337a4H,
BHOCHTb KOPPEKTHUBBI B JE€ATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAMICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJIbTaTa ICSATEIIbHOCTU IOCTaBICHHOW LIETU U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS €M, HAXOAWTH
OIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPA)KaTh 3MOLMU MTPU U3YYEHUH MaTEMaTUYECKUX OOBEKTOB U (PaKTOB, 1aBAThH
HMOIMOHAJILHYIO OLIEHKY pELIeHUs 3a/1a4u.



INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 kiacce oOy4aroUIUiicsl MOJYYUT CIEAYIOLIUE MPEIMETHBIE
pE3yNbTaThI:

Pacnio3HaBaTh M3yueHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPEIENIATh UX B3aUMHOE
pacronoxeHue, HU300paxaTb Te€OMETpUYecKue (QUIYpbl, BBINONHITH YEPTEXKHU IIO
YCIIOBHIO 3aja4yd. V3MepsATh JuHEHHbIEe M YIJIOBble BeNWYUHBL. Pemiats 3agaun Ha
BBIYKCIICHUE JUTMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTe NPUKUAKY M OLICHKY JIMHEMHBIX W YTJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKHM3HM, pa3MEpoOB MPHUPOAHBIX OOBEKTOB. Pasznmuuarh pasMepbl ATHX
OOBEKTOB M0 MOPSAAKY BETUUYHHBI.

CTpouTh UEepPTEXKH K TEOMETPUUECKUM 3a/1ayaM.

[Tonb30BaThCs  NpU3HAKAMH  PAaBEHCTBA  TPEYrOJIBHUKOB,  HCIIOJIb30BaTh
IIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB ITPU PELIEHUH 3a/1a4.

[IpoBOIUTE JIOTMYECKHE PACCYKIECHHS C HCIOJb30BAHUEM TI€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCA NpHU3HAKAMM PABEHCTBA IMPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEAMAHbI, TPOBENEHHON K THIIOTEHY3€ NPSIMOYTOJBHOIO TPEYTOJIbHUKA, B
pELIeHUH T€OMETPUYECKHX 3a/1ay.

Omnpenenars napauienbHOCTh MPSIMBIX € IIOMOLIBIO YITIOB, KOTOpPbIE 00pa3yeT ¢
HUMHU cekymas. Onpenensars NapaielbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHAM OT TOYEK OJHOU MPSIMOM 10 TOYEK APYrOM IPSIMOM.

Pemats 3a1auun Ha KileTyaToON Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAYEHHUS YIJIOB
B TF€OMETPUYECKUX 33Ja4aX C HMCIOJb30BAHHUEM CYMMBI YIJIOB TPEYrOJbHHUKOB WU
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX TMpPU TIEPECEUCHUU IBYX
napajyielbHbIX MPSAMBIX ceKylled. PemaTe mpakTUdeckue 3aJaud Ha HaXOXJACHHE
yTJIOB.

Brnaners mnonstuem reomerpuueckoro mecta Touek (I'MT). Onpenensite
OMCCEeKTPUCY YIJIa U CEePEeIUHHBIA MEPIEHINKYIAP K OTPE3Ky Kak T'€OMETPUUYECKUe
Mmecta Touek. Ilonp3oBaThcs moHsATHEM reoMmerpuueckoro mecra touek (I'MT) npu
J0Ka3aTeIbCTBE FEOMETPUYECKUX YTBEPKACHNUN U IIPYU PELICHUH 3aa4.

@opMyJIUpOBaTh OINPEACICHHUS] OKPY)KHOCTU M Kpyra, XOpAbl W JHaMeTpa
OKPYXHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. YMETh JOKa3bIBaTh U MPUMEHSAThH
ATHU CBOMCTBA MPHU PEIICHUH 3aau.

Bragers NOHATHEM OIMCAHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh e€ 1eHTp. Jloka3pIBaTh M UCHOIB30BaTh (PAKTHI O TOM, YTO OUCCEKTPHUCHI
VIJIOB TPEYrojibHUKA MEPECceKaloTcsl B OAHOM TOYKE, U O TOM, YTO CEpEAUHHbIC
NEPHEHANKYJIISAPHI K CTOPOHAM TPEyrojbHUKA MEPECEKAOTCS B OTHOM TOUKE.

Braners MOHATHEM KacaTelNbHOM K OKPYKHOCTH, IOJIB30BAThCS TEOPEMOM O
NEPHEHANKYJIAPHOCTH KacaTeIbHOM W paauyca, MPOBEIAEHHOIO K TOYKE KaCaHMS.



Jloka3pIBaTh PAaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, MPOBEAEHHBIX M3
OJIHOW TOYKH, U TIPUMEHSTH 3TO B PELICHUU T€OMETPUUYECKHUX 3a/1a4.

Jloka3piBaTh W IIPUMEHSTHh MPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE MOCTPOEHUSI C MOMOIIBIO LUPKYJIS U
JIMHEHKU.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuuecrBo yacoB
HaumenoBaHue pa3iesioB U TeM
Ne ni/m Konrpoabusie | IlpakTuyeckue
NPOrpaMMsl Bcero
padoThI padoThI
Hauana reomerpuu. Ilpocreimme
1 reoMeTpudecKkue GUrypsl 1 Ux 26 9
cBoiicTBa. I3Mepenue
F€OMETPUUECKUX BEIUUUH
2 TpeyronbHUKH 18 1
3 [TapamnensHocTh. CymMMma yriioB 14 1
MHOT'OYTr'OJIbHUKA
4 [IpstmoyronbHbIE TPEYTOJIBHUKH 8
5 ['eomeTpuueckue HEpaBeHCTBA 6
OkpyxHOCTb. ['eoMeTpruueckue
6 mecta Todek. [loctpoeHus ¢ 19
MIOMOUIbIO IIUPKYJISI U IMHENKHU
7 [ToBTOpeHue, 0606LueHIfe, 11 1
CUCTEMAaTHU3aLMsl 3HAaHUM
OBIIEE KOJIMYECTBO YACOB I1O0 102 7 0

[NPO'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

7 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

I'eomeTpus

6.1

Pacno3HaBaTe H3ydeHHBIE TE€OMETpUYECKHE (UTYpBL, OMpPENENATh HX
B3aMMHOE  pacloJIO)KEHHE, M300paxaTb TreoMeTpuueckue  (urypsl,
BBITIOJIHATH YEPTEKU 110 YCIOBUIO 3a1a4u. M3MepATh TUHENHBIE U YIJIOBBIE
BeIM4YMHBL. PemaTte 3ajauM Ha BBIYMCICHUE JIMH OTPE3KOB WM BEIMYUH
yI0B

6.2

Jlenath TpyOyI0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOM JKU3HHU, pa3MepoB NPUPOAHBIX 00BEKTOB. Pasnuyare pa3mepsl
9TUX 00BEKTOB 110 MOPSJIKY BETUUUHBI

6.3

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1adam

6.4

6.5

[lonb30BaTbcs NpU3HAKaMU pPaBEHCTBA TPEYrOJIBHUKOB, HCIOJIb30BaTh
NpU3HAKU U CBOMCTBa PAaBHOOEIPEHHBIX TPEYTrOJBHUKOB IPHU PEIIECHUH
3a1a4
[IpoBoauTh NOrMUECKHE PACCYKIEHUS C UCIOJIB30BAHUEM I€OMETPHUUECKHUX
TEOpeEM

6.6

ITonp3oBaThCs IIpU3HAKaMU PaBCHCTBA MPAMOYI'OJIbHBIX TPCYTOJIbHUKOB,
CBOMCTBOM MCAHAHBI, HpOBGI[éHHOﬁ K THUIIOTCHY3C MPAMOYIOJIbBHOI'O
TPEYroJIbHHUKA, B pCIICHUU I'COMETPHUICCKUX 3aaa4

6.7

OnpenensTs NapaUIEIbHOCTh MNPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpPbBIE
oOpa3zyer ¢ HuMHU cekymas. OmnpenensTh NapauIeTbHOCTh MPSIMBIX C
MIOMOILIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPAMOU J10 TOYEK
JIPYrou NpsMon

6.8

Pemats 3a1aun Ha KieTyaTol Oymare

6.9

[IpoBOANTh BHIUMCICHHSI U HAXOAWTh YHUCIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJOB B TEOMETPUYECKHX 337ad4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbBIX MPHU
NMepeceyeHn  JBYX  NapaJyieJIbHBIX  MPSAMBIX  cekymed.  Pemarts
MPAaKTUYECKHUE 3a]]a4l Ha HAXOXKICHHUE YTIIOB

6.10

Bnagetp moHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMpeAesTh
OHCCEeKTpUCY yIila M CEepeAUHHbIA MEepPIeHIUKYISIp K OTpPe3Ky Kak
reOMETPUUECKHE MECTa TOUEK

6.11

DOopMyIMpPOBATh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY’KHOCTH, IIOJIb30BaTbCA MX CBOWCTBAMHU. YMETh IMPUMEHATh OTHU




CBOMCTBaA IIpH pCIICHUHA 3aJa4

Biagers noHATHEM ONMCAHHOW OKOJIO TPEYrOJIBHMKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHtp. Ilomb3oBaThest (akTaMH O TOM, YTO OHCCEKTPHCHI

6.12 YIJIOB TPEYroJIbHUKA IEPECEKaloTCs B OJHOW TOYKE, MU O TOM, HYTO
CepeIMHHBIC NEPIECHIUKYIAPBI K CTOPOHAM TPEYroJIbHUKA IIEPECEKAIOTCs B
OJTHOM TOUYKE
Biagers noHATHEM KacaTelbHON K OKPYKHOCTH, II0JIb30BATHCS TEOPEMOU O

6.13 NIEPIEHIUKYIIIPHOCTH KacaTeJIbHOM W paauyca, MPOBEIEHHOIO K TOYKE
KacaHus

6.14 [lonb30BaTbcs ~ MPOCTEMIIMMM ~ T€OMETPUYECKUMH  HEPABEHCTBAMH,

' IIOHUMATh UX NMPAKTUYECKUN CMBICII
6.15 [IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE MTOCTPOSHUS C MOMOIIBIO LUPKYJIISA

U JIMHEUKN




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT cOAePKAHUS
6 I'eometpust
Havanbnuble nonsatus reomerpuu. Touka, mpsiMas, OTPE3OK, Jyd. Yros. Bumsl
6.1 yrioB. BeprukanpHele M cMexHble yribel. buccektpuca yria. Jlomanas,
MHOTOYroJpHUK. [lapamiensHOCTh U NEpIEHIUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunsie ¢urypsl. OCHOBHBIE CBOWMCTBA OCeBOW cummerpuu. [Ipumepst
' CHMMETPHUH B OKPYXKAIOIIEM MHPE
6.3 OCHOBHBIE ITOCTPOECHUS C IOMOLIBIO HUPKYJISA U JIMHEHKU. TpeyronpHuk. Beicora,
' MeaMaHa, OMCCEeKTpHCca, X CBOMCTBA
6.4 PaBHOOE1peHHBIN U PaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasenctBo
' TpPEYyroJbHUKA
6.5 CBoifcTBa M NpU3HAKU paBHOOEAPEHHOIO TpeyrojbHHUKa. [IpU3HAaKM paBeHCTBa
' TPEYrOJbHUKOB
6.6 CpolicTBa M NpHU3HAKU NapayyiesbHbIX NpsAMbBIX. CymMma YIJIOB TpEYyrojbHUKA.
' BHeunue yribl TpeyrojabHUKa
IIpsmoyronbHbli  TpeyroapHuK.  CBOMCTBO  MEAMAHBI  MPSMOYTOJIBHOIO
6.7 TPEYrojibHUKA, INPOBENEHHOM K  rumoreHy3e. Ilpu3Hakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTONBbHBIN TPEYTONBHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopeMa o OousblieM yriae U Oonbliell CTOPOHE TPEYTrOoJbHUKA.
IlepnienauKynsp 1 HAKIOHHAS
6.9 I'eomerpuueckoe MecTo To4eK. buccekTpuca yria u cepeIMHHBIN NEPIECHIUKYIIAP
' K OTPE3KYy KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpJla U AUAMETP, UX CBOMICTBAa. B3auMHoe pacrnosyoxeHue
' OKpY>KHOCTH U TipsiMoid. KacarenbHasi U ceKkyiasi K OKpyXKHOCTH
6.11 OKpy>KHOCTb, BIMCAaHHasg B Yrojia. BrucaHHas M ONUCaHHAs OKPYXHOCTU
' TPEYroJIbHUKA




MOAYJIb «BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIIMCKA

B coBpemenHoM 1u(ppoBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTD KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
UX pojii B 00pa3oBaHUM, HEOOXOAMMOM Ka)XJIOMy uenoBeKy. Bozpacrtaer umcio
npodeccuil, Npu OBIaJAEHUHU KOTOPBIMU TpeOyeTcs xopoliasi 6a3oBasi MOArOTOBKA
B 00JacTh BEpOSTHOCTU M CTATUCTUKH, Takas TMOATOTOBKA BaXHa s
NPOJOJDKEHUsT 00pa30BaHMs U sl YCHEIIHON MPoQecCuOHAIBHON Kapbhephl.

Kaxx1ip1it 4enoBek MOCTOSHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOLIUXCS Y
Hero JaHHbIX. 11 000CHOBAaHHOIO MPUHATHUS PEIIEHHS B YCIOBMSX HEIOCTaTKa
Wi n30bITKa MHPOPMAIIUU HEOOXOAMMO B TOM YHCJIE XOpoUIo chopMupoBaHHOE
BEPOATHOCTHOE M CTAaTUCTUYECKOE MbIIUIEHHE. VIMEHHO MO3TOMY BO3HHKIIA
HEO0XO0ANUMOCTh (hOPMUPOBATh y 00ydaromMXCsl (PYHKIMOHAIBHYIO I'PaMOTHOCTb,
BKJIIOYAIOIIYI0O B ce0s yMEHHE BOCIPUHUMATh M KPUTUYECKU aHAIU3UPOBATh
UHpOpMAIMIO,  MPEACTABIEHHYIO B  pa3iuuHelX  ¢opmax, MOHHUMATh
BEPOATHOCTHBII XapakTep MHOIMX peajJbHbIX MPOLECCOB M 3aBUCHUMOCTEM,
POU3BOJIUTD NMPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM MOJyJIe€ C OCHOBHBIMU IpUHIUIIAMU cOOpa, aHaIu3a
U TIPEJICTaBJICHMS JAHHBIX M3 Pa3IUYHbIX cdep >KU3HHM OOIIecCTBa U roCyJapcTBa
npuoOIIaeT OO0y4yalIUXcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHHU3allMU Tepedopa M mojcyéra yucia
BapUaHTOB, B TOM YHCJIE B IPUKJIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maét MmaTeMaTuyecKuil GyHIaMeHT i (GOpMHUPOBAHUS KOMIIETCHIIUHN B
o0nacTu UHPOPMATUKH U HUGPOBBIX TexHOJNOrWi. [Ipyn U3ydyeHUn CTaTUCTUKU U
BEPOSATHOCTU OOOTramamTCsl MpPeACTaBICHUs OOydaroluXcsi O COBPEMEHHOM
KapTHHE MHUpa U METOJaX €ro HUcCieqoBaHus, (HopMHpYyeTcs MOHHUMAaHHUE POJIH
CTAaTUCTUKU KaK UCTOYHMKA COLHUAJIBHO 3HAYMMOM MH(OPMALMU U 3aKIadbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHUS.

B cooTrBercTBUM € JaHHBIMU ILIENSIMU B CTPYKTYpE HpOrpaMMmbl yueOHOIO
Moayinisi «BeposTHOCT M CTAaTUCTHKa» OCHOBHOTO OOIIEro oOpa3oBaHUs Ha
yrayOJa€HHOM YPOBHE BBIJIETIEHBI CIEAYIOIIHE COAEPKATEIbHO-METOUYECKUE
muHuK: «lIpencraBneHue AaHHBIX U ONMMCATENbHAS CTATUCTUKa», «BeposiTHOCTHY,
«DJIeMEHThl KOMOMHATOpUKN», «BBenenue B teopuro rpagos», «MHOXeCTBa»,
«JIorukay.

Copepxxanue nuaun «lIpencraBneHue NaHHBIX U ONMUCATENbHAS CTATUCTHKAY
CIY)KUT OCHOBOM 1Ji1 (OpMHUpPOBAHHUS HABBIKOB palbOThl C HWHQoOpmarmein: or
YTeHUs U MHTEepHpeTauuud HHQOpMalMM, MOpeICTaBICHHON B TabnMiax, Ha
auarpaMmax M rpadukax, a0 cOopa, NpEACTaBIEHUS W aHajiu3a JaHHBIX C



WCIIOJIb30BAHUEM CTATUCTUUYECKUX XApPAKTEPUCTUK CPEIHUX U PACCEUBAHUSI.
PaGorast ¢ nmanHbIMHU, OOydaroIIMecss ydaTcsi CUMTBIBATb U WHTEPIPETUPOBATH
JIaHHbIEC, BBIABUraTh, apryMEHTUPOBATh U KPUTHUKOBATh IMPOCTEUIINE TUIIOTE3BI,
Pa3MBIIUIATH HaJ (PAKTOpaMH, BBI3BIBAIOIIMMU HU3MEHUYMBOCTH, M OIEHUBATh X
BJIUSIHME HA PACCMATPUBAEMbBIE BEJIMUMHBI U TTPOIECCHI.

NHTYynTHBHOE NpEnCTaBICHUE O CIY4alHOW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHACHLUHWM CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM IS
VU3YyUYECHUSI TEOPUU BEPOITHOCTEW. bosbllloe 3HAaYEHHME HMMEIOT MPAKTUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEJISIMH.

[TonsiTue BEpPOSTHOCTH BBOAMUTCS KaK Mepa MPaBIOMOJ00Ms CIIy4ailHOro
cooprtTus. [lpm wm3ydeHun ydueOHOTO Kypca oOOydarommuecss 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJAMU  BBIYMCIIEHUS  BEPOATHOCTEM B CIIyYalHBIX
AKCIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOJIaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIIONIUMU CTAaBUTh M pelIaTh 0oJjiee CI0XKHbBIE
3agaud. B yueOHbII MOAYNb BXOJAT HAdallbHbIE MPEICTABICHHS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueGHOTrO MOAYJSl OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarolIuXcsl C
MHO>KECTBAMU U OCHOBHBIMHU OII€pPALIMSIMU HAJlI MHOYKECTBAMH, PACCMaTPUBAIOTCSA
npuUMephl NPUMEHEHHSI TPpadoB U DJIEMEHTOB TEOPUM MHOXKECTB MJI PEIICHUS
3a/71a4, a TaKXXe HCIOJIb30BaHUS B JPYTMX MATEMAaTHUYECKUX KypcaxX U Y4EOHBIX
npeaMeTax.

Ha uzyuyenue yue6HOro Mmomyssi «BeposiTHOCTb M CTATHCTHKA)» OTBOJUTCS B 7
kiacce 34 gaca (1 yac B Heneno).



COAEPKAHUE OBYUEHUA
7 KIIACC

[IpencraBnenue qaHHBIX B BUJE TAOJIUIL, AMarpaMM. 3aroiHeHUe TaOull,
YTEHUE U TOCTPOEHUE CTOJIOMKOBBIX (CTOMOYATHIX) M KPYTOBBIX JHATrpPaMM.
Urenne rpauKkoB pealbHbIX MpoueccoB. M3BneueHue wuHboOpManuum u3
JIUarpaMM U TaOJIMIL, UCTIOJIb30BAaHUE U MHTEPIPETALUs JaHHBIX.

OmnucarenbHasi CTaTUCTUKA: cpeliHee apudmerrueckoe, MeauaHa, pa3max,
HauOOJbIIee W HAWMMEHbIIEE 3HAUYCHHS, KBAPTWIH, CPEIHEE TapMOHHYECKOE,
CpeIHEE TAPMOHUYECKOE YU CIIOBBIX JAHHBIX.

IIpumepsl cay4allHOM W3MEHUMBOCTU IIPU U3MEPEHHUSIX, B MacCOBOM
NPOM3BOJICTBE, TEHICHIIMU U Cly4yailHble KOJeOaHus, TPYNIHUPOBKA JIaHHBIX,
MPEJCTABICHUE CIYy4YalHOM W3MEHYMBOCTU C IMOMOILIBIO AUArpaMm, 4acTOThI
3HAYEHUM, CTATUCTUYECKAST YCTOUUYHUBOCTb.

I'pad, Bepmnna, pedpo. Crenenp BepmnHbl. Yuciao pédep u cymmapHas
creneHb BepinH. [lorstue o cBs3HbIX Tpadax. [Iytu B rpadax. Llenu u mukis.
O6xox rpada (sinepoB myTh). [lonsiTie 00 opueHTHpOoBaHHOM Tpade. Pemenne
3a/1a4 ¢ MOMOIIIBIO TpadoB.

VYTBepxaeHUsT U BbICKa3biBaHUsA. OTpHUILIAHUE YTBEPXKICHUSA, YCIOBHBIE
YTBEPXKJEHHUSA, OOpaTHbIE W PABHOCWIbHBIC YTBEPKICHHS, HEOOXOIUMBIE U
JOCTaTOYHBIE  yCIIOBUS, CBOWCTBA W  nOpu3Haku. [IpoTHBOIOIOXKHBIE
YTBEPXKIAEHUS, I0KA3aTEIbCTBA OT POTUBHOTO.

Crny4aitHbIil KCIIEpUMEHT (OIBIT) U ciiydaiiHOe coObITHe. BeposiTHOCTh 1
4acToTa Cilay4yalHOro coObITus. Ponb MajgoBEpOSTHBIX H  MPAKTHYECKU
JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B OOIIIECTBE.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O MOAYJIA «BEPOATHOCTH U CTATUCTHUKA» HA



YI'JTYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Ppe3yJIbTAaThbl OCBOCHHUS NPOrpaMMbl II0 MAaTEMAaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS :

NPOSIBJIEHUEM HMHTEpeca K TMPOUUIOMY W HACTOSIIEMY PpPOCCHUCKON
MAaTeMaTUKH, LEHHOCTHbIM OTHOLICHUEM K JOCTHXKEHUAM POCCHUUCKUX
MAaTEMATHUKOB U POCCHUICKON MAaTEMaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUM B IPYTUX HAayKaxX U MPUKIAJAHBIX chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaKJaHWHA U peau3alliu
€ro mpas, MPEACTABICHHUEM O MaTeMaTHYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS
pPa3JIMUHBIX  CTPYKTYp, SBJICHUM, TMPOIEAYp TPaKIaHCKOTO 0OIIecTBa
(mampumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO ITHUYECKUX
mpo0sieM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTIKCHHA HayKH,
OCO3HAHUEM BaXHOCTH MOPAJbHO-3TUYECKUX MPUHIUIIOB B JESITEIbHOCTH
y4E€HOTO;

3) TPYA0BOr0 BOCIIMTAHUSI:

YCTAHOBKOI Ha AaKTHBHOE YYacTH€ B PEUICHUWU MPAKTUUYECKHUX 3a/1ad
MAaTEMaTHYECKOW HAMNPABICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMAaTHYECKOrO
o0pa30oBaHus Ha MPOTSHKEHUM BCEH YKU3HU JUISl YCIENTHOM npodecCroHanbHOM
JESTENBHOCTA U PA3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BHIOOPOM U
MMOCTPOCHUEM WHJIUBUAYAJIHbHOW TPACKTOPUM OOpa30BaHUS € KU3HCHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 337y, PEUICHUM, PACCYk IACHUNU, YMEHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) ueHHOCTE HAYYHOTO MMO3HAHMS:

OpHEHTAallME B JIEATEIIBHOCTM HA COBPEMEHHYK) CHUCTEMY HAy4HBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, IPUPOIBI
U o0IIecTBa, MOHUMAaHUEM MaTEMaTHYEeCKON HayKu Kak cephbl 4eIoBEYECKOM
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJIS1 pa3BUTHS LIUBUIN3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTUKH W MAaTEeMaTUYECKOM KYyJIbTYpOM Kak
CPEACTBOM TNO3HAHUSI MHUpPA, OBJIAJICHUEM HABBIKAMH HCCIEA0BATEIBCKON
NEATEIbHOCTH;



6) pusnyeckoro BocnuTaHus, (POPMUPOBAHUS KYJILTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIaronoJy4ns:

FOTOBHOCTHIO MPUMEHATh MATEMaTUYECKUE 3HAHUS B MHTEpPECax CBOETO
37I0POBBSI, BEJIECHHS 3J0pOBOr0 o0pa3a KHU3HU (3710pOBO€  MHUTAHMUE,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa PEeQICKCHUU, MPU3ZHAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOro )K€ MpaBa JPYyroro 4elIOBEKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpUEHTAaIlMEe Ha NPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM [JI1 pELICHUS
3a/1a4 B 00JIACTH COXPAHHOCTHU OKPY’KAIOIIEH CPeIbl, ITIAHUPOBAHUS MTOCTYIIKOB
U OLICHKU UX BO3MOXHBIX MOCJEIACTBUM JJIsl OKPY>KAIOIIEH Cpelibl, 0OCO3HAHUEM
rJ100AJIBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MMyTel UX pelIeHus;

8) ajganTamum K HM3MEHAKIIUMCH YCJIOBHSM COHHAJBHON H
NPUPOJHON Cpeabl:

TOTOBHOCTBIO K JICCTBUAM B YCJIOBUSIX HEOMPENCIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEUW KOMIIETEHTHOCTH 4YEpPE3 IMPAKTUYECKYIO NESITENbHOCTh, B TOM
YHUClie YMEHUE YUYUThCA Yy JPYrux JIofe, npuoOperaTh B COBMECTHOM
NEeSTeTbHOCTHA HOBbIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OTBITA IPYTHUX;

HEOOXOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUM, (OPMYITUPOBATH
UeH, TOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM YHCIE paHEe
HEU3BECTHBIX,  OCO3HaBaThb  JCPUIUTHI  COOCTBEHHBIX  3HAHUA U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYH) CHUTYyallMI0, BOCIPUHHUMATh
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIIMUA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEeIIeHUusT W ACHCTBUA, (HOPMYIHUPOBATh M OLICHUBATh PUCKU U
MOCTEACTBHSL, (POPMHUPOBATH OMBIT.

METAINPEIJMETHBIE PE3YJIBTATBI

B pesymbrare oOCBOEHHS TpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE
OCHOBHOI'0 o0uiero ooOpaszoBaHusi y oOydvarouierocs OyayT cQOpMUPOBaHBI
MeTanpeJIMeTHble  pe3yJbTAThI, XapaKTepU3yoIuecs OBJIaJICHUEM
YHHUBEpPCAIbHBIMU  [IO3HABATEJIbHBIMU  JCHCTBUSIMHM,  YHHMBEpPCAJIbHBIMHU
KOMMYHHUKATHBHBIMU ~ JACHCTBUSIMH W  YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
JNEUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
ba3oBble JJornueckue aeicTBUA:
BBISIBJISITh M XapPaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKU MATEMATUYECKUX
OOBEKTOB, TMOHATUM, OTHOLICHUN MEXAYy MOHIATUAMH, (OPMYIUPOBATH



OTIpeCIICHUS MOHSTHUH, yCTaHABJIMBATh CYILECTBEHHBIN pHU3HAK
KJaccu(UKaIMU, OCHOBaHUS g OOOOIIEHHsT U CpaBHEHUS, KPUTEPUH
MIPOBOIMMOTO aHAIN3a;

BOCIIPMHMMATh, (OPMYIHPOBATH H  MPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPIUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIC, YACTHBIE U 00IIIKE, YCIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
MPOTHUBOpEYHs B (haKTax, JaHHBIX, HAOTIOACHUIX U YTBEPKICHUAX, MTPEAIaraTh
KPUTEPHH VIS BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JieNiaTh BBIBOJIBI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCHYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIIOUSHHUH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTEeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
POTUBHOI0), MPOBOJIUTH CAMOCTOATEIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
(dakTOB, BBICTpAUBATh APTYMEHTAIIUIO, IPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI,
MPUMEHSITh METOJlT MaTEeMaTUYECKON HWHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHUsS, BbIOMpATh HauOoyNee MOAXOASIIMUA C  y4ETOM
CaMOCTOSITETTLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/ibCKue 1eHCTBHSA

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMynHpoBaTh  BOMPOCHL, (UKCHPYIOUIUE MPOTHBOpPEUYHE, MPoOIeMy,
CaMOCTOSITETTLHO YCTAaHABIWBATh MCKOMOE M JTaHHOE, (JOpMUPOBAThH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UITUIO, MHCHHUC;

POBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY SKCIEPUMEHT,
WCCJICIOBAHUE T0 YCTAHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKY COOOMH;

CaMOCTOSITEILHO (OPMYIUPOBATh 00OOIIEHHS M BBIBOJIBI IO pe3yjbTaTam
NPOBEEHHOTO HAOJIOJEHUS, HCCIEAOBaHUS, HKCIIEPUMEHTAa, OIEHUBATH
JIOCTOBEPHOCThH MOTYYEHHBIX PE3yIbTAaTOB, BRIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIIECCa, a TAaKXE BBIABUTATH
NPEIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISAITh HEJOCTATOYHOCTh M W30BITOYHOCTH WH(MOpPMAIUHM, TaHHBIX,
HEOOXOMUMBIX JIUIS PEIICHHUS 3a]1a4H;

BbIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATH M HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IUYHBIX BUAOB U (POPM IPE/ICTABIICHNUS,

BBEIOMpATh (GopMy TpeAcTaBieHUS WHDOpMAIMU W WILIIOCTPUPOBATH
pellaeMble  3aJaud  CXE€MaMHu, JuarpaMMmam, WHOW rpadukod H HX
KOMOUHAIIMSIMU;



OLICHMBAaTh HAAEKHOCTh WMHGOOpPMAIUU MO KPUTEPHUSIM, MPEAJIOKEHHBIM
Wi cPopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKATHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

BOCIIPUHMMATh U  (POPMYyIHUpPOBaTh CYXIEHUS B COOTBETCTBUH C
YCIIOBHSIMH U T[EJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY
3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yNbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaEMOM TEMBI,
npoOJieMbl, peIlIaeMoil 3aJaud, BBICKA3bIBaTh MWJIEU, HAIICJICHHbIE HA IOUCK
pelleHus, COMOCTaBJISITh CBOU CYXJEHUS C CYXJICHHUSIMU JIPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh pa3Inyue U CXOJCTBO MO3UIIUI, B KOPPEKTHOU opme
(dbopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

NpEACTABIATh  PE3YyJAbTaThl  pEUICHHUS  3aJaud,  HKCIEPUMEHTA,
HCCJIEIOBaHUS, MPOEKTa, CAMOCTOSITENIbHO BBHIOMPATh ()OPMAT BBICTYIUICHUS C
yu€TOM 3aJ1a4 MPe3eHTAIMU 1 OCOOCHHOCTEN ayIUTOPUH;

NOHMMAaTh W  HWCHOJb30BaTh  IPEUMYIIECTBA  KOMAaHIHOW U
WHIUBUIYAIbHOW pPa0OThI TPU PEIICHWH YYEeOHBIX MaTeMaTUYeCKHX 3aj1ad,
MPUHUMATH 1I€JIb COBMECTHOU JEATEIIbHOCTH, IUIAHUPOBATH OPTraHU3AIUI0
COBMECTHOM paboThl, pacnpeneisTh BUIbl padoT, 10rOBAPUBATHCS, O0CYKIATh
MIPOIIECC M Pe3yNbTaT PaboThI, 0000IIaTh MHCHHSI HECKOJIBKHUX JIFOICH;

y4acTBOBATh B TPYNIOBBIX (hopmMax padboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» U HWHBIC); BBINOJHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JACHCTBUS C JAPYTMMM YICHAMH KOMAaHJbI, OLIEHHUBAThH
KaueCcTBO pE3ysbTaTa M Ka4yeCTBO CBOETr0 BKJIaJa B OOMIMI pe3yabTar Mo
KpUTepusiM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSI.

PeryisiTuBHBbIC YHMBeEpCAaJIbHbIe YUeOHbIE AeliCTBUS
Camoopranu3amnus:

BBISIBJISITH MPOOJIEMBI JIJIs1 PEIICHUS B KU3HEHHBIX U YUEOHBIX CUTYyaIHSIX,
OpDUEHTHPOBATbCA B  Pa3IMYHBIX  MOAXOAAX  NPHUHATUA  PELICHUM
(MHAMBUyaTIBHOE, TPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJIATH IUIAH, aJITOPUTM pELIEHUs 3a1adyu (WIH €ro
4acTh), BBIOMpaATh CMOCOO peHIeHUs C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BapUAHTHI
pelIeHH ¢ y4ETOM HOBOM MH(pOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:



BJIaJETh CIIOCOOAMHM  CAaMONPOBEPKHU, CAMOKOHTpPOJS Ipoliecca U
pe3yJbTaTa pelieHus MaTeMaTH4YeCKON 3ajaui, CAMOMOTHUBALMHU U pedIIeKCHH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPH PELICHUU
3a7a4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIICHHOW LIENIN
U YCIOBUSAM, OOBSCHATH NPHUYMHBI JOCTHKEHHUS WM HEIOCTUKEHUS LENH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BbIpaXKaTh 3MOLMHU MPU U3YYCHUHU MATEMaTHYECKUX OOBEKTOB M (DaKTOB,
JABaTh HYMOLIMOHAIBHYIO OLICHKY PELICHUS 3a4a4H.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjaacce OOydYarONIUHCS TOJYYIUT CICTYIOIIUE
MpeIMEeTHBIEC PE3yIbTaThI:

Yurate uH(pOpMaINMIO, MPEACTABICHHYIO B Ta0/MIaX, HAa IUarpaMmax,
NPE/ICTABIIATh JaHHBIE B BUJE TaOJUIl, CTPOUTH CTOJIOMKOBBIE (CTONOUYATHIC) U
KpPYTOBBIE IarpaMMbl IO MaCCUBaM 3HAYCHUH.

OmuceiBaTh W WHTEPIPETUPOBATH  pEATbHBIC UYWCIOBBIC JaHHBIC,
NpeCTaBICHHbIC B TA0IHIIAX, HA JUarpaMMmax, rpadukax.

Wcnonb3oBaTh AJis ONMUCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKHU:
cpenHee apudmerndeckoe, MeanaHa, HauOOJbIIIEE W HAVMMEHBINEE 3HAYCHUSA,
pa3Max, KBapTHJIH.

NmeTh mpencTaBiieHUe O JOTUYECKUX YTBEPKACHUSX U BBICKAa3bIBAHUSX,
YMETh CTPOUTHh OTpHULIAHUS, (OPMYIUPOBATH YCIOBHBIE YTBEPKICHHS IPU
pelieHuM 3ajad, B TOM 4YHCIE W3 JPYyruX YyYeOHBIX KypCOB, HUMETh
NpeCTaBJICHHEe O  TEOpEeMax-CBOWMCTBaX M  TeopeMax-Tpu3HakKaxX, o
HEOOXOJIUMBIX M JOCTATOYHBIX YCIOBHUSX, O METOJe J0Ka3aTeiabCTBa OT
IPOTHUBHOTO.

Nmers mnpencraBieHue O CIIydalHOM W3MEHYMBOCTH Ha IpPUMEpPaAX
pe3yIbTaTOB W3MEPEHUH, IeH, (U3NYECKUX BEIMYWH, aHTPOMOMETPUYECKHX
JTAHHBIX, UMETh MPEJICTABIIEHUE O CTATUCTUYECKON YCTOUWYUBOCTH.

Hcnonb30BaTh JUIsl OMMCAHMS TaHHBIX YaCTOTHI 3HAYEHUH, TPYNIUPOBATH
JaHHBIE, CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Hcnonp3oBaTh Tpadbl sl pemieHus 3anad, UMETh MPEICTaBICHHE O
TepMHUHAaX Teopuu rpadoB: BepiInHa, pedpo, 1enb, HUKI, MyTh B rpade, UMETh
npeacraBieHne 006 00xoze rpada u 00 OpUEHTUPOBAHHBIX Tpadax.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HaunmeHnoBaHue pa3iesoB U
Kontpoabubie | IlpakTHueckue

n/n TeM NPOrpaMmbl Bcero
padoTsbI padoThbI

[IpencraBienue qaHHBIX

OnucarenpHas CTaTUCTHKA

CJ'IyLIaI\/'IHaSI U3MCHYHBOCTb

Beenenue B Teopuro rpadoB
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBepPsSieMOro .
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJjbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Uwurate wHGOpPMAIIHIO, TIPEJICTABICHHYIO B TaOJIWIaX, Ha JUarpammax,
5.1 NPEJCTaBIATh JaHHbIE B BHAEC TaONUI, CTPOUTH JHUATPAMMEI
(cTonbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBaM 3HAYCHUN
5.9 OnuceiBaTh W UHTEPIPETUPOBATH pealbHbIE YHCIOBBIC JaHHBIE,
' MpeCTaBJICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnonws3oBath L OTHCaHUS TAHHBIX CTaTHCTUYECCKUE
5.3 XapaKTepUCTUKHU: CpellHee apu(MeTHUecKoe, MeInaHa, HauOobilee U
HauMEHbIIIee 3HAYEHUs, pa3Max
HNmets npencraBiieHne O CIlydallHOM M3MEHYMBOCTH Ha NpUMeEpax IEH,
5.4 (U3MUECKUX  BEJIMYUH, AHTPOMOMETPUYECKUX  JaHHBIX, HMETh

MIPEJACTABIECHUE O CTATUCTUYECKON YCTOMYMBOCTH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Bepo}ITHOCTL 1 CTaTUCTHUKA

5.1

5.2

[IpencraBnenue JaHHBIX B BUAE TaOMUL, auarpaMM, rpadukoB. 3arojiHEHUE
Ta0JIUIl, YTEHUE W TOCTPOCHHE AWarpaMMm (CTOJOHMKOBBIX (CTONOYATHIX) U
KpyroBeix). Urenume rTpaduKOB peanbHbIX MpoleccoB.  M3BieueHue
uHbOpMallMd W3 JAMarpaMM M TaOJHIl, KCIOJB30BAHME WM HHTEPIpETaIus
JTAHHBIX

OnucatenbHas CTaTHCTUKA: CpelHee apudmMeTrnyeckoe, MeauaHa, pa3max,
HauOOoJIbIlIEE U HaUMEHbIIIEe 3HAUeHHUs HaOopa YMCIIOBBIX JAaHHbIX. [Ipumepst
CIy4ailHOM U3MEHYUBOCTHU

5.3

CnydaifHpIi DKCIIEpUMEHT (OIBIT) U CiydailHOe coObITHE. BeposTHOCTH H
yacToTa. Poib MamoBEpOATHBIX M TPAKTHYECKH JOCTOBEPHBIX COOBITHIA B
npupoie u B oOiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH

5.4

I'pad, BepmmHa, peOpo. Crenenb BepimiuHbL. Yucino pédep W cymmapHas
crerieHb BepmuH. [IpencraBnenue o cBsazHocty rpada. [lenu u mukisl. [lytn B
rpadax. O6xox rpada (diepoB myts). [IpencraBienne 06 OpUSHTUPOBAHHOM
rpade. Pemenne 3am1a4 ¢ moMomsio rpagos




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHON
MMPOT'PAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

Kon
NMPoBEPSIEMOr0
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJbTAaTaM OCBOECHMSI
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'0 0011I€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSMHU: MHOXKECTBO, IIOAMHOXECTBO,
olepalyy HaJl MHOKECTBAMHU; YMEHHE ONEPUPOBATh MOHATHIMHU: rpag,
CBSI3HBIM Tpad, IepeBO, LUKI, NPUMEHATh UX IPU PEIICHUM 3a7ady;
YMEHHUE HCHOIb30BaTh TpauuecKoe MNpPECTABICHHE MHOXECTB MIJIs
ONMCAaHUS PEANBHBIX MPOLECCOB U SIBICHUH, NPU PELICHUHM 3a1ad M3
Jpyrux y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATHAMM: OINpPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeJIbCTBO; YMEHHME pACIO3HAaBaThb WCTHUHHBIE M JIOXKHBIC
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPbl W KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh MNOHATHAMH: HATYPaJbHOE YHCIIO, IMPOCTOE U
COCTaBHOE YHCJIO, JACIUMOCTh HATypaJbHBIX 4YHMCEN, MPU3HAKU
JEeTUMOCTH, LEJI0€ YHCIO0, MOIY/Ib YHCIa, OOBIKHOBEHHAas ApoOb U
JecATUYHas JpoOb, CTAHAAPTHBIM BHJ YHUCIA, PALMOHAIBHOE YHCIIO,
UppallMOHATIBHOE YHUCIIO0, apU(METHUECKUl KBaJIpaTHBIA KOPEHbD;
YMEHHE BBIIIOJIHATD JEHCTBUS C YACIAMH, CPABHUBATH U YIIOPSAA0YUBATh
4yucia, NPEACTABIATh 4YHMCIIA HAa KOOPAMHATHOW NPSIMOW, OKPYIIIATH
4YHUCla; YMEHHE Je]aTh IPUKUAKY U OLIEHKY pe3yibTaTa BEIYUCICHUN

YMeHue onepupoBaTh NOHATUSAMM: CTENEHb C LEJNbIM IIOKa3aTeleM,
apu@MeTHUeCKUil KBaJApaTHBIA KOpPEHb, MHOTOUIEH, alrebpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOW CTENEeHU
OoJbIlle €IUHMIIBI; YMEHHE BBINOJHATH pacyéThl MO  QopMmynam,
npeobpa3oBaHusl  IENBIX, JPOOHO-PAIlMOHAIBHBIX  BBIPAXKCHUHA U
BBIPAKEHUM C KOPHAMHU, Pa3yI0KEHNE MHOTOUIEHA HA MHOXKUTENH, B TOM
YHCclie C HCIONb30BaHHEM (GOpMyN pPa3HOCTH KBAJpaToOB W KBajapaTa
CYMMBI 1 Pa3HOCTH

YmMmenue OIICpHUPOBATH MOHATHAMU: YHUCJIOBOC PABCHCTBO, YPABHCHHC C
OJIHOM HCpCMeHHOﬁ, YHCJIOBOC HCPABCHCTBO, HCPaBCHCTBO C
nepeMeHHoﬁ; YMCEHHUE PpCUIATb JIMHEUHBIE U KBaApPATHBIC YpPaBHCHUS,




NpOOHO-pallMOHAIbHBIE YPaBHEHUS C OJIHOW TNEPEeMEHHOM, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JMHEWHbIE HEPAaBEHCTBA M UX CHCTEMBI,
KBajlpaTHble ¥  JIpOOHO-palliOHAJbHBIE HEPAaBEHCTBA C  OJHOM
NEPEMEHHOH, B TOM YHCJIE IIPU PELICHUU 3a/1a4 U3 JAPYruX NpeIMETOB U
MIPaKTUYECKHUX 3a]a4; YMEHHUE UCIIOJIb30BaTh KOOPAUHATHYIO MPSMYIO U
KOOPJIMHATHYIO IUIOCKOCTh JJISi M300pakeHHs pelIeHuil ypaBHEHU,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: (QYHKIMS, rpaduk (QyHKUUH, HYIU
(YHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTAaHUS,
yObIBaHUs, HauOoublllee M HaUMEHbIIEEe 3HAUYCHUS (PYHKIMM; yMEHHUE
OIIEpUPOBATh TOHATUAMHU: TIPsIMas HPONOPIMOHATIBHOCTD, JIMHEHHAS
bynkums, kBaapatuuHas (yHKIHS, oOpaTHas IPOMOPIMOHAIBHOCTD,
napa0osia, rumnepOoyia; yMEHHUE CTpOUTh Tpaduku  (QyHKIUH,
UCTIONB30BaTh TpapuKH sl OINpeNeeHUs] CBOWCTB MPOIECCOB U
3aBHCHUMOCTEH, AJIs pellieHHs 337ad U3 JAPYIHX y4eOHBIX MPeIMETOB U
pearbHON KM3HU; YMEHHE BBIpAXXKaTh (GOPMYyJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU

YMeHue OIICPpHUPOBATH IIOHATUAMMU: noCJIICA0BATCIIBHOCTD,
apudmMeTHUeCcKas U TeOMETPUUYECKasi IPOrPECCUU; YMEHUE HCIIOIh30BATh
CBOICTBa MOCIE0BaTEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIETO YJIeHa MPH
pelIeHn: 3a/1a4y, B TOM YHUCJIE 33Ja4 U3 JIPYruX y4eOHBIX NMPEAMETOB U
pEAIbHOM KU3HU

YMeHue pemarb 3afaud pa3HbIX TUIOB (B TOM YHMCIIE HAa IMPOLEHTSHI,
JIOJIM ¥ 4acTH, ABM)KEHHE, paboTy, LIEeHy TOBAPOB M CTOUMOCTh MOKYIIOK
U YCIyr, HaJOrW, 3ajJaud u3 o00JacTH YHpaBI€HHUA JIMYHBIMH MU
ceMelHbIMU (PMHAHCAMU); YMEHHE COCTABJIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI 110 YCJIIOBHUIO 3aJa4d, UCCIIEI0BATh IOJy4EHHOE
pEIIeHNE U OLIEHUBATh IIPaBION0J00HOCTD MOJYYEHHBIX PE3yIbTaTOB

YMeHue ornepupoBaTh MOHATHSAMHU: (PUTypa, TOYKA, OTPE30K, MIpsMasd,
JTyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHHK, PABHOOEIPCHHBIN
PaBHOCTOPOHHHHA  TPEYrOJbHHUKH, TPSMOYTOJBHBIA  TPEYTrOJNBHUK,
Me/nnaHa, OMCCEKTpPHCa W BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJBHUK,
napajuiesorpaMM,  poM0O, NPSAMOYrOJbHMK, KBajapaT, Tparenus;
OKPYXXHOCTB, KPYT, KacaTeslbHas; 3HAaKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢urypamMu; ymMeHue pemarh 3aJadd, B TOM YHCIIE M3 ITOBCEJHEBHOU
KHU3HHM, HA HAXOXKICHHE T'€OMETPUYECKUX BEIMYMH C TPUMEHEHHUEM
M3YYEHHBIX CBOUCTB GUryp U (pakToB

10

YMeHue ornepupoBaTh IOHATHSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrONBHUKOB; TapajuIeIbHOCTh M TEPHEHAMKYISIPHOCTh MHPSAMBIX,
yroll MEXIy TPSMBIMH, TEPICHANKYISIP, HAKIOHHAs, MPOCKIIHS,
nojgobue Quryp, mogoOHbIE TPEYrOJIbHUKH, CUMMETPHS OTHOCHTEIHHO
TOYKM M TPSMOM; yMEHHE paclo3HaBaTb PABEHCTBO, CHUMMETPUIO H
nogobue Quryp, mapamieabHOCTh W TEPIEeHANKYISIPHOCTh HPSAMBIX B




OKpY’KalolIeM MUpe

11

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSIHHUE, YTO (BeIMYMHA
yria, CHHYC W KOCHUHYC YIJIa TpPEYrojbHHUKA), IUIOLAAb, YMEHHE
OLIGHUBATh pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYXKAIOUIEM MHPE;
yMEHUE  NpUMEHATh  (OopMyabl  IepuMmeTpa W IUJIOLIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPYXHOCTHM W IUIOHIAJU Kpyra, o0bema
NPSIMOYTOJIBHOTO Tapajulefienuiesia; yMEHHE TPUMEHSTh MPU3HAKU
PaBEHCTBA TPEYroOJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYrojbHUKA,
teopemy Iludaropa, TpUrOHOMETpPUYECKHE  COOTHOIICHUS  JJIsS
BBIUNCIICHMS IINH, PACCTOSIHUH, IJIOLIAAeH

12

YMenne wu3o0paxaTh TUIOCKHE (QUTYpBl W WX KOMOHWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPBI OT pYyKH, C TIOMOIIBIO YEePTEKHBIX
HHCTPYMCHTOB nu OJICKTPOHHBIX CpeacTB 110 TCKCTOBOMY  HJIHU
CUMBOJIbHOMY OIIMCAHUTIO
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YMeHnue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHASL CUCTEMa KOOPIUHAT;
KOOpPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOpPOB, NMPOU3BEICHHE BEKTOpa
Ha YHMCJO, CKaJsIpHOE MPOU3BEICHHE BEKTOPOB; YMEHHME HCIIOJIb30BaTh
BEKTOPBI U KOOPJMHATHI ISl IPEACTABICHUS TaHHBIX U PEILICHUS 3a]1ad,
B TOM YHCIIE U3 APYTUX YI€OHBIX IPEIMETOB U PEabHOM KU3HU

14

YMeHue onepupoBaTh IMOHSATUSIMU: CTOJOMKOBBIE U KPYrOBbIE
IarpaMMBbl,  TaOJHWIBI,  cpemHee  apudMeTHUecKoe,  MeIuaHa,
HanOoJplllee M HAaWMEHbIEE 3HAYCHHUs, pa3Max YHCIOBOTO Habopa;
yMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTH M  INPeoOpPa3OBBIBATH
uHbOpMaIlMIO, TPEJCTABICHHYI0 B Ta0nMIax M Ha JUarpaMmax,
OTpaXXaloIlyl0 CBOWMCTBA M XapaKTEPUCTUKU PEaJbHBIX IPOLIECCOB U
SBIICHWI; YMEHHE  pacllo3HaBaTh HW3MEHYMBHICE  BEIMYMHBI B
OKpY’KalolieM MUpe

15

YMeHue omnepupoBaTh MOHATHAMHU: CIy4YailHbIM ONBIT (CiydalHBIN
OKCTIIEPUMEHT), dSJEMEHTApHOEe COOBbITHE (JIIEMEHTApHBIH  HCXO.)
CIIy4yallHOTO OTBITA, CIydalHOE COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOSATHOCTH CIy4daillHBIX COOBITHII B OMNBITaxX C
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH  COOBITHSIMH;, YMEHHE peIIaTh
3ajaud METOAOM OpraHU30BaHHOTO Iepedopa M € HCHOJIb30BAHUEM
npaBuja YMHOXKEHHs; YMEHHE OLIEHMBAaTh BEPOSTHOCTU pPEalbHBIX
COOBITUH M SIBJICHHWM, MOHUMATh POJb MPAKTUYECKH IOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITMH B OKPYXKAaloIlleM MHpPE W B IKH3HH,
3HAKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YUCEN U €r0 POJIbIO B MACCOBBIX SIBICHUSIX
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YMeHnne BBIOMpATh TMOAXOANIUN W3YYEHHBIM METOM I pelieHUs
3a7a4i, MPUBOJIHWTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B
MPUPOJIE U KU3HU, PACIIO3HABATH NPOSIBIICHUE 3aKOHOB MAaTeMaTUKHU B
UCKYCCTBE, OIIMCHIBATh  OTACJIbHBIC  BBIJAIOIIUECS  PE3YJbTaThI,




IIOJly4YEHHBIE B XOJE Pa3BUTHS MaTeMaTUKH KAaK HAYKH, IPHUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITHUM M UX aBTOPOB B OTCUYECTBEHHOU U
BCEMUPHON UCTOPHUH




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'S 1O MATEMATHUKE

Kon

[IpoBepsieMblii 3JIeMeHT COIePKAHUS

1 Uucna 1 BIYUCICHUS
11 HatypanbHble u nensie yncina. [Ipu3Haky AeNMMOCTH LEIbIX YUCE
12 OOBIKHOBEHHBIE U JIECATHYHBIE TPOOU, MTPOIEHTHI, 0ECKOHEYHBIE NIEPUOTUIECKHE
' apoou
1.3 PanmonaneHbie unciia. ApudMeTHIeCKUe ONepariy ¢ PAlMOHATBHBIMU YHUCITAMH
14 JeiictButenpHble uynciia. ApudMETHUYECKHE ONEpaluu C JIeHCTBUTEIbHBIMU
' YHCIIaMU
15 [TpuOmkE€HHbIE BBIUMCICHHS, TpaBUia OKPYTJEHUS, NPUKHAKA U OICHKa
' pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BRIpaXKEeHUs
2.1 BykBeHHble BbIpakeHUs (BBIpaKEHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ uenbiM mokazateneM. CTeneHb C palUOHAIBHBIM IOKa3aTelIeM.
' CrolicTBa CTENEHN
2.3 MHorouneHsl
24 Anrebpanyeckas ApoOb
95 Apubdmernueckuit KOpPEHb HaTypaJibHOU CTCIICHHU. HelictBus c
' apuGMETHIECCKUMH KOPHSIMH HATypaJIbHON CTCTICHH
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Henple u npoOHO-panvioHanbHbIE ypaBHEHUs. CHCTEMBI U COBOKYIHOCTHU
' ypaBHEHUI
39 Hensie u apoOHO-panmoHanbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPABEHCTB
3.3 Pemenue TexcToBBIX 33124
4 UYucnoBble MOCAE0BATEIbHOCTH
4.1 TlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS OCIEN0BATEILHOCTEH
49 Apudmernueckas u TreoMeTpuueckas mporpeccud. Dopmymna  CIOKHBIX
' IPOIIEHTOB
5 DyHKIIUN
Oynkiys, crocoos! 3aaanus pynkuun. ['paduk Gyaxmum. O6nacts onpeneneHus
M MHOXeCTBO 3HaueHud  ¢yHkumu. Hymu  ¢yHkomm.  I[IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U
MHUHHUMYMBl (QyHKIIMA. HawmOompliee W HauMeHblllee 3HaUYeHHE (YHKIUM Ha
MIPOMEKYTKE
6 KoopaunaTsl Ha MpsSIMOil U TIIOCKOCTH
6.1 KoopaunaTtHas npsimast




6.2

I[eKapTOBBI KOOpAWHATBI HA TIJIIOCKOCTHU

7 I'eomeTpus
7.1 I'eomeTpuueckne GuUrypsl 1 UX CBOMCTBa
7.2 TpeyrosnbHUK
7.3 MHOTroyroasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKuX BEITNYNH
7.6 BekTops!l Ha mII0CKOCTH
8 BeposiTHOCTB M cTaTHUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




IHOYPOYHOE INTAHUPOBAHMUE

Ne Kon-Bo
n/n | HammeHoBaHue pa3ieioB, TeM YPOKOB yacoB
1. Apudmernueckre AeMCTBUS € LEIBIMU YUCIaMHU. 3HAKOMCTBO CO

CTaHJAPTHBIM BHJIAM YHCJIA
2. Hauana reometpun. IlepBbie yueHsle.
3. Apudmernyeckre AeCTBUS ¢ OOBIKHOBEHHBIMU U IECSITUYHBIMU APOOSIMU | 1
4. [IpencraBnenue AaHHBIX B BUE Tabuul. CTaTUCTUYECKHE JaHHbIC B

TalJMmax. 3amnojHeHue TaOJIuIg 1
S. Enunauisr usmepenus. [lepeBo U3 oJHUX €UHUI] U3MEPEHUS B IPYrUe 1
6. I'eomerpuueckue Gurypsl. Dopma u pa3mepsl. MaTeMaTudecKre MOJIENN 1
7. Bripaxkenus. YopolueHue BbIpaKeHHU 1
8. I'eomerpuueckue purypsl. M3 4ero coctost reomeTpruueckue Gpurypol 1
9. HaxoxeHrne Hem3BeCTHBIX KOMIIOHEHTOB BhIpaXKEHUN 1
10. Pemenue reomerpuueckux 3anay. [lepumerp. [Inomans 1
11. | Pemenwue 3amau Ha qBrkenne. HaxoxaeHue cpeiHei CKOPOCTH. 1
12. Brruancnenus v ananu3 nHGOpMaIuy B TA0IHIIAX 1
13. | KoopauHara TOYKH Ha PSIMOM. 1
14. 3aHuMaTenbHEIE 3a0a4U 1
15. | Moayns. Moayib unciia, reoMeTprdecKast HHTEPIIPETAIUS MOYIIS 1
16. | Dnemenrapubie GUrypHI: TOUKA, IPSMAs, TIOCKOCTh 1
17. | YucnoBble npoMexyTKU. PaccTosiHue MeXay IByMs TOUKaMHU

KOOPJMHATHOU MPSIMOi 1
18. | [lepBast akcuoma MPSIMO¥ JIUHUH. 1
19. [TpssmoyronpHas cucteMa KoopauHat. AOGCIMcca U OpJIMHATa TOYKH HA

KOOPJAMHATHOM MJIOCKOCTH. 1
20. | Yrenue ¥ HOCTPOEHHUE CTOJOUKOBBIX (CTOIOUATHIX) AUATPAMM. 1
21. | TloctpoeHue Touek Mo KoopauHaTam. OnpeiesieHue KOOPAMHAT TOUKH. 1
22. | 3ajga4d Ha PACIIOJIOKEHHE TOYEK U TPSIMBIX. 1
23. CummeTpusi Ha KOOPAUHATHOM TIOCKOCTH 1
24. | IlonoxeHue ABYX MpSMBIX Ha IUIOCKOCTHU. [IoHATHE TOKa3aTeNbCTRA.

Teopema o nepecedeHun IBYX MPSIMBIX. 1
25. | KoopauHAThI CEPEUHBI OTPE3Ka 1
26. | 3ajgaum HA MOJICYET KOJMYECTBA TOUYEK TIEPECEUCHUS IPSIMBIX. 1
27. Hrpsl ¢ KOOpAUHATAMU 1
28. | YUreHwue ¥ MIOCTPOCHUE KPYTOBBIX JUATPaAMM 1
29. [Tpaktrueckas padota «I[IpsiMoyronpHas (eKkapToBa) CHCTEMa KOOPAUHAT

Ha MJIOCKOCTH» 1
30. | KonurpoabHas pa6ora no teme «I'eomerpuueckue purypbi»




31.

I'paduku 3aBucuMOcCTEH 1
32. [lopsinok Todyek Ha mpsIMOiL: BTOpast akcuoma npsiMoid. Onpenenenus
OTpE3Ka, JIyda
33. | Urenue rpaMKOB peabHbIX 3aBUCUMOCTEH.
34. | 3smepenue JUIMHBI OTpe3Ka. PaccTosiHUE MEXKIY TOUKAMH.
35. | [Ipumeps! rpadukos, 3aganubix Gopmynamu. [loctpoenus rpaduka no
TOYKaM 1
36. | Urenue rpadukoB peanbHbIX npoueccos. [IpakTiuueckas padora (KOHTPOJIb
3HaHUMN) 1
37. [Tonstue pynkunn. CriocoOsl 3aaHus QYHKIIUA 1
38. | Ucropuueckue Mepbl JUTHHBL. MHCTPYMEHTSBI Tl M3MEPEHHUS JUTHHBI 1
39. | 3HaKOMCTBO CO CBOWCTBAMH (YHKITHIA 1
40. [TonsTue obnacTu, akcuoMa MOTYTUIOCKOCTEH. 1
41. OyHKIMA KaK MaTeMaThuyeckas MoJielb peaibHoro npouecca. ['padpuxu
JBMKEHHSI U CKOPOCTH 1
42. | Teopema 0 epeceveHUH MPSIMON CTOPOH TPEYTOJIBHUKA. 1
43. | KontpoabHas pa6ora no reme: « PyHKIUMH: KOOPAUHATHI U TpaduKm» | 1
44. | Pa3max, HauOoJblIee U HAUMEHBIIEE 3HAYCHHS 1
45, TexkcToBEIE 3a1aUn 1
46. | Ilpakmuueckasa (camocmoamenbHas paboma) no meme «Ompe3xu u
HOJIYNJIOCKOCH U 1
47. | TIpakTHKYM O PELICHUIO TEKCTOBBIX 3a/1a4 apu(METHUCCKUM CIIOCOOOM 1
48. | Onpenenenue yria, BUbl yiioB. [I0HsTHE IIOCKOTO yriIa. 1
49. [ToBTOpeHue: 3aKOHBI apuPMETUIECKUX JEeHCTBUIN 1
50. | Usmepenue yriaoB. AKCHOMBI YIIIOB. THCTPYMEHTSI [Tl K3MEPEHHS YIIIOB. | 1
51. YuUCIIOBBIE BBIPAKEHUS 1
52. | Cpennee apupMeTHIECKOE 1
53. Beenenue nepemenHoil. [leficTBUs ¢ OyKBEHHBIMU BbIPAXKECHUSIMHU.
ITpuBeneHne NoJOOHBIX ClIaraeMbIX 1
54. CMmexHble U BepTUKAJIbHBIE YIiibl. CBONCTBO CMEKHBIX yriioB. Teopema o
BCPTUKAJIIBHBIX yIJIaX. 1
55. | BykBeHHbIE BBIPAXKEHUS 1
56. | BuccekTpuca yria u epreHIuKyIsip K IPsIMOH. 1
57. | 3aBHCHMOCTh MEXy BeIHMInHaMU. Beraucienue mo popmynam 1
58. Vsl Pemenue 3agau 1
59. | Pemenue nmpakTHYECKUX 3314 1
60. Menuana 1
61. KonTposbHasi pabora mo Teme: «AJirebpandeckne BbIPAKEeHHS:
BobipaskeHHs ¢ nepeMeHHbIMI» 1
62. | OnpeneneHue JOMaHOM U €€ 3JeMeHThI. [IpocThie 1 3aMKHYTBIE IOMaHBIE.
OmnpeesieHre MHOTOYTOJIbHUKA.
63. | [ToHsTHE CTENEHH C HATYPAILHBIM MIOKa3aTelIeM
64. | Ilmockuit MHOrOYTrOJIbHMK. DJIEMEHTHl MHOTOYT'OJIbHUKA: BEPIIMHA,
CTOPOHA, AMArOHAJIb.
65. | IlpousBeneHue cTeneHel ¢ OMHAKOBBIM OCHOBaHHEM. YacTHOE cTerneHel ¢




OJMHAKOBBIM OCHOBAaHUEM

66. | IloHsTHE BBIMYKIOTO MHOTOYroJibHUKA. O0I11ee MOHSITHE BBITYKIIOM
¢burypsi. 1
67. Bo3Benenue crenenu B CTENEHD 1
68. O6o3Hauenus B ctatuctuke. CBONCTBA CpeHETO apu(METHIECKOTO 1
69. | Crenenn uactaoro. Crenens NpOU3BEAECHUSL 1
70. | KonTpoabHasi pa6oTa 1o TeMe «YIJIbl H MHOIOYIOJIbHHKH» 1
71. | 3anuck yMcia B 1€CATUYHON NO3UIIMOHHOM CUCTEME CUNCIICHHUS.
CrangapTHBIN BUJ YUCIa 1
72. | TpeyroibHUK. DIEMEHTHI TPEYTOJIbHHUKA: OMCCEKTPHCA, MEHaHa, BHICOTA 1
73. OmnpenesieHne CTENIEHH C HYJIEBBIM MOKazaTesneM. OnpenesneHne CTEereHu ¢
1[EJIBIM OTPHIIATEIbHBIM MTOKa3aTeIeM 1
74. | IIpakmuueckan paboma «Ilocmpoenue 1emMennos mpeyzoibHuKay 1
75. CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeJIeM 1
76. | Kaptunu. BerumciieHne BepXHEro KBapTUIIs 1
77. | CBolicTBa CTEIEHH ¢ TIENIBIM NoKa3ateseM. CTaHIapTHBIA BUJ[ YKCIa 1
78. [Tonsarue paBeHctBa guryp. CoBmernienue Gpuryp, MOHATHE COOTBETCTBHS
TOYCK. 1
79. O0600menne Matepuana mo teme «CTeneHb)» 1
80. | Pemienue nmpakTHYECKUX 33124 Ha pa3pe3anue Guryp 1
81. Kontpoabnas padora no treme: «CTeneHb» 1
82. | IlpusHak kak omnpezensioliee CBOCTBO ¢purypsl. PaBeHcTBO
MHOI'OYT'OJIbHUKOB 1
83. JInnelinble ypaBHeHus. Kopenb ypaBHeHUs. PaBHOCWIBHBIN IEPEX0] 1
84. YacTtoTra 3HaUYeHHUS 1
85. PaBHOCunbHOCTH ypaBHeHU. CBOMCTBA ypaBHEHUH C OTHOW MEPEMEHHOM. | 1
86. | IlepBblil mpu3HaK paBEHCTBA TPEYTOJIBHUKOB (IO JBYM CTOPOHAM M YTIIy
MEX/1y HUMH) 1
87. [IpakTUKyM MO pELICHUIO TUHEUHBIX YPAaBHEHUI C OJHON NTEPEMEHHOMN 1
88. | Bropoii npu3Hak paBeHCTBA TPEYrOJIbHUKOB (110 CTOPOHE U NMPHJISKALIUM K
Hel yriam) 1
89. | JluneiiHble ypaBHEHMS C IAPAMETPOM 1
90. Pemenne 3a1a4 Ha epBbIi U BTOPOU NPU3HAKKU PABEHCTBA TPEYTOJIBHUKOB | 1
91. | JIuneiiHoe ypaBHEHHE, COAEPIKAILEE 3HAK MOYJIS 1
92. | CpenHee rapMOHHYECKOE M CPEIHEE TEOMETPUUECKOE YHUCIOBBIX JaHHBIX 1
93. | YpaBHeHuUe Kak MaTeMaTu4ecKas MOJIeJIb pealibHOM cutyauuu. Penenue
3az1a4 1
94. | Cummerpusi. OceBas cummeTprsi. CBOHCTBO 0OCEBOM CHMMETPUH
95. | Pemienue TEKCTOBBIX 3a/1a4 C IOMOLILIO JIMHENHBIX YPABHEHUIA.
96. @urypsl ¢ oceBoil cummerpueil. [IpuMepsl cMMMETPUH B OKpYXKarOIEM
MUpe
97. | IIpakTUKYM IO PEIIEHUIO TEKCTOBBIX 3a/1a4
98. | PaBHOOEIPEHHBIN TPEYTOILHUK M €0 CBOMCTBA
99. O06001eHre N3y4eHHOTO MaTepHalia 1Mo TemMe: « Y PaBHEHHS M CUCTEMBI
ypaBHeHUN: JINHEHBIE YPaBHEHUS» 1




100.

IIpakTHyeckas padora (KOHTPOJIb 3HAHUI) 1
101. | KourpoJsHasi padoTa mo TemMe: «YpaBHeHHs H CHCTEMBbI YPaBHEHHUIi:

JIuHelHbIe ypaBHEHHA» 1
102. | IMpusHak paBHOGEAPEHHOTO TPEYTOIbHUKA 1
103. | IMousTre ogHouneHa. OQHOYIEH CTaHAAPTHOTO BHAa. CTENEHb OJHOUWIEHA | 1
104. | Pemienwue 3a1a4 Ha paBHOOEIPEHHBIN TPEYTOIBHUK 1
105. | [delicTBUs C OJHOYJICHAMU: YMHOKEHHUE OJHOUJICHOB, BO3BE/ICHHE

OJIHOYJIEHA B CTEIIEHb 1
106. | Tperwii mpu3HaK paBeHCTBA TPEYTOIBHUKOB (110 TPEM CTOPOHAM)
107. | JleiicTBHs ¢ OJHOWICHAMM: JICIICHUE OHOUIECHA Ha OJHOUYICH
108. | [Ipumepsl cayualiHON U3MEHUYUBOCTU. TOYHOCTH U IOTPEITHOCTD

U3MEpPEHUI
109. | [Hono6HbIe ogHOWIEHBI. CIOKEHNE U BBIYMTAHUE TIOI00HBIX OJTHOWICHOB
110. | Pemenue 3a1au Ha IPU3HAKKM PABEHCTBA TPEYrOJILHUKOB
111. | [lonsTue MHOTOWIEHa. MHOrOUIEeH cTaHAapTHOro Buja CreneHn

MHOTOYJICHA
112. | Pemenue npaktuueckux 3anad. [[pu3HaKy paBeHCTBA TPEYTOJILHUKOB
113. | [IpuBeneHue MHOTOWICHA K CTAaHAAPTHOMY BHUy. Brruuciienne 3HaueHus

MHOTOYJICHA
114. | O6o6ueHne MaTeprana o TeMe: « T peyroabHUKN. 1
115. | Pemenue ympaxknenuit no teme «l[IpuBenenne MHOTo4IeHa K

CTaHJIApTHOMY BHJy. BBIYmCIIeHNE 3HAYCHHSI MHOTOWICHA) 1
116. | TenpeHuys U CaydailHbIE OTKIOHEHUS 1
117. | CnoxeHue U BBIUUTAHUE MHOTOWICHOB 1
118. | KonrTposubHuas padora no reme: « TpeyroabHuKu» 1
119. | Pemenue ynpaxuenuii mo reme «ClIoKeHHE M BEIYUTAHME MHOIOWIEHOBY | 1
120. | ITapannenbublie npsmele. [ToHsTHE CeKylIei.

Vb1, 00pa3oBaHHBIC MTPH MEPECEUCHUH JIBYX MPSMBIX CEKYIIEH 1
121. | YMHOXeHHUE OTHOWIEHA Ha MHOTOUIEH 1
122. | Ipu3naku napamieabHOCTH IPAMBIX 1
123. | Pemenue ynpaxueHuii mo reMe «Y MHOKEHUE OJHOWIEHA HA MHOTOWIEH» | 1
124. | I'pynnupoBKH JaHHBIX U THCTOrPaMMEL. PocT yenoBeka 1
125. | [lepemHOXeHHE MHOTOYJICHOB 1
126. | AkcuoMa napajuiesbHbIX IpAMbIX (ISAThINA ocTynat EBkinuaa).

TpaH3UTHBHOCTH MapaIeTbHOCTH 1
127. | Pemenue ynpaxuenuii mo reme «IlepeMHOXKEHHE MHOIOUIEHOBY 1
128. | Pemenue 3anau 10 Teme «I[Ipu3HaKu MapaaieabHOCTH IPAMBIX) 1
129. | Mpakruueckas pabora «JIeUCTBHSI C MHOTOUICHAMIY 1
130. | CoiicTBa napamienbHbIX IPAMBIX 1
131. | BolHeceHHEe OqHOYJIEHA 32 CKOOKH 1
132. | MpakTHyeckas pa6ora (KOHTPOJIL 3HAHMIA) 1
133. | Pemenue ynpaxxuenuii mo reMe «BrIHECEHHE OHOUIIEHA 32 CKOOKI 1
134. | Pemenue 3amau 1
135. | Cnoco6bl pa3noKeHuss MHOTOWIEHOB Ha MHOKUTeNU. Criocobom

I'pyHIUPOBKHU 1




136.

CymMma yrioB TpeyroyibHUKa 1
137. | Pemenue ynpaxknenuit no teme «CrocoObl pa3inoKeHus MHOTOUICHOB Ha

MHOXHTEIH. CII0cOOOM IpyIITHPOBKI
138. | Pemienue 3amau o Teme «CymMMa yriloB TPEYroJbHUKa
139. | ToxnectBo. ToxaecTBEeHHBIE TPEOOPa30BaHUs ANreOpandecKux

BBIpAKECHMI. /[0Ka3aTeNnbCTBO TOKAECTB 1
140. | I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Yucno pédep u cymmapHas

CTCIICHb BEPLIMH 1
141. | Pemienue yrpakueHuit no teme «J{0Ka3aTenbCTBO TOXKIECTBY 1
142. | Buewmnue yribl TpEyroabHUKA. 1
143. | Jlenenne MHOrOUYJICHOB 1
144. | Pemrenue 3amay mmo TeMe «BHEMIHUI Yol TPEYTrOIbHUKA 1
145. | O6o01eHre U3y4eHHOT0 MaTepraa o Teme: «Aiaredpandyeckue

BBIpa)XEHUsS: MHOTOWICH 1
146. | CymMMa BHYTPEHHUX YTJIOB MHOT'OYT'OJIbBHUKA M BHEITHUX YTJIOB BBITYKJIOTO

MHOT'OYI'OJIbHHKa 1
147. | KoutpoJbHas padora no remMe: «AJjredpanyeckue BbIpaKeHHUs:

MHoro4jaeH» 1
148. | MMownsTue o cBs3HbIX rpadax. [TyTu B rpadax 1
149. | KBagpaT cyMMBI M KBaJpaT Pa3HOCTH JBYX BbIPaXKEHHI 1
150. | IMpuemsr pemenus 3amay 1
151. | Brigenenue mojaHOro KBaapara 1
152. | O6obmaromuii ypok o treme "llapamnensHocts. CymMma yrioB

MHOIOYyrojbHHKa" 1
153. | Pemenue ynpaxkuenuii no teme «KBajapaT cyMMbl U KBaipaT pa3HOCTH

JIBYX BBIPaKCHUI» 1
154. | KoutpoabHas padora no teme: ""[lapamienbHoctb. Cymma yrijioB

MHOI0yrojbHuka'" 1
155. | KBagpaT cyMMBI M Pa3HOCTH HECKOJIBKHMX BHIPAKEHHIA 1
156. | lenu u nukier. O6x0. rpada (3iIepoB myTh) 1
157. | Ky6 cymMBI 1 Ky0 pasHOCTH JABYX BBIPaXKEHUI 1
158. | [IpssMOyronbHBINA TPEYTOIbHUK. DJIEMEHTHI IPSIMOYTOJILHOTO

TPCYroJIbHUKA. 1
159. | PasHOCTE KBaZpaTOB ABYX BBHIPAKECHUI 1
160. | IMpusHaku paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB 1
161. | Pemenue ynpaxxuenuii mo reme «Pa3HOCTh KBaIPaTOB JBYX BBHIPAKEHUIN» 1
162. | Pemenue 3anau o teme «lIpu3HaKu paBeHCTBA MPSIMOYTOJIbHBIX

TPCYTrOJIbHUKOBY 1
163. | Cymma 1 pa3sHOCTL KYOOB JIBYX BEIPaXKEHUI 1
164. | Ilonstre 00 opueHTUpOBaHHOM rpade. Pemenue 3a1ad ¢ moMouibo

rpadoB 1
165. | Cymma 1 pa3HOCTB N-X CTEneHel 1
166. | [MeprieHauKyIAp ¥ HAKIIOHHASL 1
167. | Pemenue ynpaxxueHui mo reme «PopMyIibl COKPAIIIEHHOTO YMHOKEHHSD» 1
168. | CoiicTBO MeauaHbI MPSIMOYTOJIBLHOT'O TPEYTOJIbHUKA, IPOBENEHHON K

runotenyse. [Ipu3Hak mpsiMOyroJIbHOTO TPEYTrOIbHUKA 1




169. | [Ipumenenue Gopmys COKpAIIEHHOTO YMHOXKCHHUS JIJIsI YITPOIIICHHUS
BBIYHCIICHUH
170. | IpsiMmoyrobHBIN TPEYTONBHUK € YIIIOM B 30°
171. | Ilpumenenue GopmMys COKPAIIEHHOTO YMHOKECHHUS JJIsI PEIICHHS
ypaBHEHUI
172. | Jlornyeckue BoickasbiBanusi. Orpunanue. Jloruueckue «M» u « ATy 1
173. | Pewenue 3ananuii no reme «lIpumenenune Gopmys cOKpaéHHOTO
YMHOXXCHUSI 1
174. | O6o6miarommii ypok mo teme: «IIpAMOYrobHbIE TPEYrOIbHUKIY 1
175. | Pemenue 3a/1a4 MOBBIIEHHON CIIOAKHOCTH 1
176. | KouTposbHuas pagora no teme: «[IpssMOyrojbHbIe TPEYTroJbHUKH» 1
177. | O606muienme Matepuana 1mo teme: «DOpMyITbl COKPAIIEHHOTO YMHOXEHHUSD» | 1
178. | CpaBHeHue BenuuuH B reoMeTpun. COOTHOILIEHUS MEXly CTOPOHAMH U
yriiaMu TpeyroJibHUKa 1
179. | KoutpoabHas padora no treme: «@opMyJibl COKPAIIEHHOTO
YMHOKEeHH S 1
180. | OTpunianue yTBEp»K/IEHUS, YCIOBHbBIE YTBEPXKIEHUs, 00paTHBIE U
PaBHOCHIIBHBIC YTBEP)KICHUS 1
181. | lenumocTs nenbix yncen. CBoicTBa aeauMocTu. [IpusHaku geuMocTy Ha
2,4,8,5,3,6,9 10, 11 1
182. | lMepnenauKysap ¥ HAKIOHHAS 1
183. | Ipoctsie u cocraubie yncia. OCHOBHAs TeOpeMa apu(METHKH. 1
184. | HepaBeHCTBO TpPEyroJbHUKOB 1
185. | Pemienue 3a1a4 Ha J€IMMOCTh 1
186. | Vcnoue cymecTBoBaHus TpEyroibHuUKa. Penienue 3a1au 1
187. | Yéruble U HEUETHBIC YUCTA 1
188. | HeoOGxoauMmble U OCTATOYHBIE YCIIOBHSI, CBOMCTBA M IIPU3HAKH. 1
189. | [Ipu3Haky JeTMMOCTH CYMMBI U TPOM3BEACHUS LIEJIBIX YHCEN IPU PEIICHUN
3aJa4 1
190. | HepaBeHCTBO O AIMHE JOMAaHON
191. | Jlenenue ¢ octarkoM. HanGonbimmii oOmumii AeauTeab 1 HAaMMEHBIIIee
o0rmiee kpaTHOe NBYX uncel. Anroput™ EBkimna.
192. | KonTpoabHas pa6ora mo Teme: «eoMeTpHUecKHe HEPABEHCTBAY
193. | CnoxeHue U BBIUUTAHUE OCTATKOB. Y MHOKEHHE OCTATKOB 1
194. | IlonsiTHE O TEOMETPUUYECKOM MecTe Touek. [IpumMepsl reoMeTpuuecKux
MECT TOYEK Ha MJIOCKOCTH 1
195. | CpaBHeHus 1enbIx Yrces Mo MOAY/II0 HATYPAIbHOTO YKCiIa 1
196. | IMpoTHBONONOKHBIE YTBEPXKIAECHHS, T0OKA3aTEIHCTBA OT IPOTHBHOTO 1
197. | Pemenue ynpaxxuenuii mo reme «JIejaeHue ¢ 0CTaTKOM» 1
198. | OkpyxHOCTB U KpYT. 1
199. | Konrpoannas pa6ora no reme «Huciaa 1 Beraucjaenust. J[emmMocTb» 1
200. | CepennHHBII TIEPHEHAUKYISAP K OTPE3KY. 1
201. | IpsiMast pONOPIMOHATIBEHOCTE U €e TpaduK 1
202. | buccekrpuca yria. 1
203. | Pewenwue 3aga4 1o teMe «IIpsiMasi IpONOPIMOHATIBLHOCTD U €€ TPadyi» 1




204.

CnyyaitHbIi S5KCIEPUMEHT (OIIBIT) U ClydyaliHOEe COOBITHE 1
205. | Jluneitnas Gpyuxuus, eé cBoictsa. ['paduk TMHEHHON (QyHKIMN 1
206. | DnemMeHTHI OKPYKHOCTHU: pajnyc, XopAa, nuameTp. Jnamerp kak

HauOoJibIIas Xxopaa
207. | Pemenue 3ama4 o Teme «JIuHeiinas GyHKIIS
208. | INoctpoenue nentpa. Teopema 06 OMUCAHHOW OKPYKHOCTH TPEYTOJIBHUKA.

CBOMCTBO JUaMeTpa OKPYKHOCTH
209. | OcHOBHOE CBOWCTBO JIMHEHHON (HYHKIIUH
210. | Cummerpust okpyxHOCTH. Teopema 00 OKpYKHOCTH, OITMCAHHONW OKOJIO

TPEYIroJIbHUKA 1
211. | JIuneiinast pyHKIMS, TpadUK KOTOPOM MPOXOAUT Yepe3 JIBE 3aaHHBIC

TOYKH
212. | BeposATHOCTh ¥ 4acTOTa CIIYYaHOrO COOBITHSL.
213. | B3auMHOe pacrosioxkeHue rpaguKoB JMHEHHBIX (YHKIHN 1
214. | B3auMmHOE pacroyioKeHUE OKPYKHOCTH U npsiMoi. KacarenbHas u

CCKyIasl K OKPY>KHOCTH. 1
215. | Jluneiinbie QyHKIUM C TApaMETPaMU 1
216. | OkpyXHOCTb, BriucaHHas B yroj. OTpe3Ku KacaTelbHBIX 1
217. | Oyukiys y = | X |, ee cBoiicTBa U rpaduK 1
218. | Pemenue 3amau 1
219. | Pemienue npakTUYECKHUX 3a/1a4 1
220. | MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOATHOCTH 1
221. | KycouHo-nuHelHbie GyHKIMHU 1
222. | Kpyr. CaoiicTBa Kpyra 1
223. | Pemenue MpakTHYECKUX 3319 1
224. | Tlepsoie mocTpoenus. [IpaBuna nocrpoenuii. bazoBsie mocTpoeHwUs:

OTKJIa/IbIBAHKE JAHHOTO OTpe3Ka Ha Jy4e; HOCTPOCHHUE CEPEeAMHHOTO

NEPIIEHANKYISIpa K JAHHOMY OTPE3KY; TOCTPOSHHE MEPIICHANKYIISIpA U3

TOYKHU Ha MPSIMYIO0; IOCTPOCHUE MapalIeIbHON NPSMON yepe3 TaHHYIO

TOYKY; MOCTPOEHNE OMCCEKTPHUCHI TaHHOTO yTiia 1
225. | O6o6meHne n3ydeHHOro Marepuana mo teme: «@ynkiuu. JInaeitHas

G YHKIIS 1
226. | bazoBble IOCTPOEHMS: IOCTPOEHHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM;

OTKJIa/IbIBAHKE JAHHOTO yIJIa OT Jiy4ya. [locTpoeHue TpeyroyibHuKa 1o

CTOPOHE U JIBYM NPHJISKAIINM K HEH yriam. 1
227. | KontposbHasi padora 1o teme: «@ynkuun. Jlnneiinas QyHKums» 1
228. | Kak y3HaTh BEpOSTHOCTH COOBITHS 1
229. | JIuneiiHOE ypaBHEHHE C JBYMs TIEPEMEHHBIMHE 1
230. | ba3oBble mocTpOEHMS: HOCTPOCHHUE IPSAMOYTOJIBHOTO TPEYTOJIbHUKA TI0 €T0

THIIOTEHY3¢e U KateTy. [locTpoeHue TpeyrojibHUKa 110 IBYM CTOPOHAM H

yIIIy MEXAY HUMU; IOCTPOSHHUE KacaTeJIbHON K OKPYKHOCTH Yepes

JTAHHYIO TOYKY
231. | I'pavik JIMHEHHOTO YPABHEHHUS C JBYMS I€PEMEHHBIMU
232. | IlocTpoeHus ¢ MOMOIIBIO IUPKYJISA U TMHEHKU. Pemenue 3aau Ha

MOCTPOCHHE
233. | [ToHsATHE CHCTEMBI TMHENHBIX YPaBHEHUI




234.

[TocTpoeHus ¢ NOMOILLIBIO HUPKYJIA U JIMHEWKHU. Pelenne 3a1a4 Ha

IIOCTPOCHUE 1
235. | I'padmueckuii MeTOJI pelIeHNs] CUCTEMbI JIMHEHHBIX YpaBHEHUI ¢ ABYMS
nepeMEHHBIMHU
236. | IlpakTHYyeckas padoTa (KOHTPOJIb 3HAHMIA)
237. | MeTo OICTAaHOBKH JIJISl PEIICHUSI CUCTEM JIMHEUHBIX ypaBHEHUI
238. | IlocTpoeHust ¢ MOMOIIIBIO TMPKYJISI ¥ IMHEWKHU. Perenue 3amay Ha
MIOCTPOCHHE
239. | Pemenue cucTeM JIMHEWHBIX YPABHEHUI METOIOM T10ICTAHOBKH
240. | TTocTpoeHust ¢ MOMOIIBIO MPKYJIS ¥ IMHEWKHU. Perenue 3amay Ha
MIOCTPOCHHE
241. | MeTo CIIOKEHUSI JIJIsl PEIIEHHs CUCTEM JIMHENHBIX YPaBHEHUIA
242. | TlocTpoeHust ¢ MOMOIIBIO ITUPKYJIS ¥ IMHEWKHU. Perenue 3amay Ha
MIOCTPOCHHE
243. | Pemienue cucTeM JIMHEWHBIX YPABHEHUN METOIOM CIIOKEHUSI
244. | TloBropeHue: TabJIUIIBI M IHATPAMMBI, ONUCATENIbHASI CTATUCTHKA,
Clly4anHasi U3SMEHYUBOCTD 1
245. | PemieHue 3aa4 Mpy MOMOILM CUCTEM JIMHEMHBIX YpaBHEHUN: 3a/1auM Ha
JBHOKCHHUE 1
246. | O606maromuii ypok no temam: «IIpocreiilue reoMeTpudeckue GUIyphl U
uXx cBoiicTBa. I3MepeHrne reoMeTpuueCcKuX BeJIMYUH. TpeyronbHUKN 1
247. | PemieHue 3a/1a4 Mpy MOMOILM CUCTEM JIMHEMHBIX YpaBHEHUM: 3a/1auu Ha
pacTBOPbI, CMECH U CILIaBbI 1
248. | O6o6maromumit ypok o temam: «Ilapamnensrocts. Cymma yriioB
MHOTOYTOJbHHKA. [IpSIMOYTOIbHBIE TPEYT OIBHUKI)
249. | Pemienue npuKIagHbIX 33124
250. | Obodmamwmmii ypok nmo remam: «I'eomeTprueckue HepaBeHCTBA.
Oxpy:xHocTb. 'eomeTpuueckune Mmecta Touek. [locTpoenus ¢
MOMOIIBI0 HPKYJIsl M JIHHEHKN»
251. | Pemienue npuMepoB u 3a1a4 110 TeMe «CHCTEMBI IMHENHBIX YPaBHEHUI
252. | TloBTOpEHUE: BBEIECHHE B TEOPHIO IPadoB
253. | O6001eHe n3y4eHHOTro MaTepuaia o reme: «CucreMa JIMHEHHbIX
YPaBHEHUI» 1
254. | IloBropenue. Hauana reometpuu. [Ipocreiinie reomeTpuyeckue GUrypsl
U UX CBOMCTBA. I3MepeHne reoMeTpUYeCcKuX BEJIMYUH
255. | KonrtposibHasi padora mo teme: "CucremMa JUHEHHBIX ypaBHEeHHi"
256. | ITosropenue. TpeyroibHUKN 1
257. | IloBTOpeHue OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca, 00001eHune
3HaHUI 1
258. | UtoroBasi KOHTPOJIbHAs PadoTa MO reOMeTPHH 1
259. | TloaroToBKa K UTOrOBOM KOHTPOJIBHOM paboTe 1
260. | TloBTOpEHHE: TOTHKA 1
261. | UtoroBasi KOHTpPOJbHAsE padoTa o ajaredpe 1
262. | Iosropenue. [TapamiensHocTs. CyMMa yriIOB MHOTOYTOJIbHHKA 1
263. | Tlosropenue. OyHKIMK: KOOPIUHATEI U rpaduku. JlunelHas GpyHKIus 1
264. | TlosTopeHue. [IpAMOYTroJIbHbIE TPEYTOIBHUKH 1




265.

IToBTOpenue. BoipaxkeHnus ¢ nepeMeHHbIMU. CTEIEHb.

266. | IToBTOopeHue. ['eomeTprUecKne HEPABEHCTBA

267. | IloBropenue. OnHouNIEHBI 1 MHOTOUWIEHBI. DOPMYIIBI COKPALLIEHHOTO
YMHOKEHUS

268. | TloBTOpEHHE: BEPOATHOCTD M YACTOTA CAYYAWHOTO COOBITUS

269. | IloBropeHue. YpaBHEHUS U CUCTEMbI ypaBHEHU: JInHeiHbIe ypaBHEHUS.
CucreMbl TMHENHBIX YPaBHEHUN

270. | TloBTopenue. OKpYKHOCTh. [ ecoMeTpHUUECKHEe MECTa TOUYEK

271. | IToBropenue. Uncna u BeIUKCIEHHS. JIeIMMOCTD

272. | TlocTpoeHus ¢ MOMOUIBIO HUPKYJIS U JIMHEHKU. Pemenue 3anayd Ha

HOCTPOCHUE




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

*  Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi YpOBEHb: yueOHUK; 15-¢
u3aaHue, nepepadorannoe, 7 kinacc/ Maxkaperue FO.H., Munatok H.T'.,
Hemxos K.W. u ap.; non penakuueit TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3aatenscTBO «IIpocBemieHue»

e«  Maremaruka. 'eomerpus: 7 - 9-e kitaccol: 6a30BbIil YPOBEHB: yU€OHUK;
14-e uzmanme, nepepadborannoe, 7-9 kmacc/ Aranacsu JI.C., byry3os B.®.,
Kanomiie C.b. u ap., AkuponepHoe o0iiectBo «M31aTenbcTBO
«IIpocemienue»

e  Maremaruka. BepoaTHOCTh U cTaTUCTHKA: 7 - 9-€ KJ1acChl: 0a30BBIA
ypOBEHbB: YUCOHHK: B 2 yacTsx; 1-oe uznanue, 7-9 knacc/ Beicoukuii U.P.,
SAmenko U.B.; nox penakuueit Amenko 1.B., AkiionepHoe 00111ecTBO
«M3narensctBO «lIpocBemienue»

METOINYECKHUE MATEPHUAJIbI 1JIs1 YYUTEJIA
JlunakTudeckre MaTepualibl 1o anreope st 7 kinacca/3Basuy JILU.,
Kysuenona JI.B., CyBoposa C.b., -M.,IIpocerienue.

KWM 1no reomerpun k yaueOuuky Atanacsaa JI.C.:

pabouue TeTpaay;

TUIAKTUYECKUE MaTepUallbl;

CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE pa0OTHI;

TCMAaTU4YCCKHUEC TCCTHI,



JUArHOCTHYCCKUEC TCCTHI,

«3agaum 1o reoMeTpun. 7 — 9 Kitacchb»
BepositHOCTh 1 cTatncTrka. MeToguveckue peKkoMeHaanum. 7-9 xkiaccol/
Bricoukuit U.P., Slmenko U.B./ nox pexa. Amenko U.B.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

MHTEPHET

https://school.sirius.online

https://resh.edu.ru

https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/

https://uchi.ru/

https://www.yaklass.ru/
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