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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmMa mo maremaTuke JUisi oOydaromuxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme 1o MaTeMaTUKE YUYTEHbI UJEU U IOJOKECHHS
Konnenmuu pa3Butusi MaTeMaTHIeCKOTo oOpa3zoBanus B Poccuiickoit deneparum.

[IpenmMeToM MaTeMaTHKU SBISIOTCS (yHIaMEHTAIbHBIE CTPYKTYPHl HAIIEro
MUpa — TPOCTPAHCTBEHHBbIE (OPMBI M KOJIWYECTBEHHBIE OTHOMICHHUS (OT
NPOCTEHININX, YCBAaMBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, [0 JOCTaTOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJISl Pa3BUTHS HAYYHBIX W MPHUKIATHBIX HACH).
MaremaTtuyeckrue 3HaHUSA OOECIICUYMBAIOT MOHMMAHHE MPUHIIUIIOB YCTPOHCTBA U
UCTIONb30BAaHUSI  COBPEMEHHOW TEXHHKH, BOCIPHUSATHE H  HMHTEPIPETAIHIO
COLIMAJILHOM, 9KOHOMUYECKOM, MOJUTUYECKON HH(pOpMaLUU, JalOT BO3MOKHOCTD
BBITIOJIHATD PACUYEThI U COCTABIIATH AITOPUTMBI, HAXOJUTh U MMPUMEHATH (POPMYIIHI,
BJIAJICTh MPAKTUYECKUMU MPUEMAMH T€OMETPUUYECKUX M3MEPEHUIM M MOCTPOCHUH,
YuTaTh WHQOPMAIIMIO, TIPEICTABICHHYIO B BUJC TAOJMII, AUarpaMM H TpaduKoB,
KUTb B YCJIIOBUSAX HEONPEIEIEHHOCTH W TMOHMMATh BEPOATHOCTHBIN XapakTep
CITy4alHBIX COOBITHM.

Nzydyenne mMatemMaTHKd (HOPMHUPYET y OOYHArOMIMXCS MaTeMaTHYECKUN CTHIIb
MBIIUICHUS, TPOSBISAIONINICS B  ONPENCIEHHBIX YMCTBEHHBIX  HaBBIKaX.
OOyuaromuecs OCBauBalOT TaKhe MPUEMBI M METOIbI MBIIINICHUS, KaK UHAYKIUS U
JeyKIusi, 0000IeHrne U KOHKPETU3alus, aHalIu3 U CUHTE3, KiacCupuKanus u
cucTeMarusanus, abcTparupoBaHue U aHaNOTHiA. OOBEKTHI MaTEeMATHUECKUX
YMO3aKJIIOYCHUN, TIpaBWia WX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHMM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (OPMYIHpPOBATH,
O00OOCHOBBIBaTh M JOKa3bIBaTh CYXACHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE
MBIIIIJICHUE. Nzyuenue MaTEMaTUKH o0ecrieuynBaeT dbopmupoBaHue
QITOPUTMUYECKOW KOMITOHEHTHI MBIILJICHUS U BOCIIMTAHUE YMEHUH N1€WCTBOBATH
O 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHUPOBAThH
HOBBIE. B mpor1iecce pemienust 3aja4 — OCHOBOW y4eOHOI ASITENPHOCTH HAa YpOKax
MaTeMaTHKH — Pa3BUBAIOTCSA TBOPUYECKas U MPUKIIAIHAS] CTOPOHBI MBIIIJICHUS.

OOyueHue wmaTeMaTUKEe Ja€T BO3MOXKHOCTh pa3BUBATh y O0O0yYaroluxcs
TOYHYIO, pPAallMOHAIbHYIO U MH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamboJiee
MOJIXOJISIIIINE SI3BIKOBBIC, CHMBOJIMUECKUE, TpaduuecKkne cpecTBa s BRIPAKEHUS
CYXJICHHUI W HATJISHOTO UX MPEICTABICHHUS.

[Tpn m3ydyeHun MaTEeMaTHKH OCYIIECTBISIETCS OOIee 3HAKOMCTBO C METOJIaMU
MO3HAHMS JEHCTBUTENHLHOCTH, TPEACTABICHUSIMHA O TIpeaMETe W MEeToAax
MaTEMaTUKH, UX OTIMYUH OT METOJOB JPYTMX E€CTECTBEHHBIX U T'yMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSX MPUMEHEHHS MATeMATHKH I PEIICHWs Hay4YHbIX U
NIPUKJIATHBIX 3a/a4.

[TpuopuTeTHBEIMU NEISIMU O0yYCHHSI MaTeMaTHKe B 5—9 Kitaccax SBJISIOTCS:
dbopMHUpOBaHUE IEHTPAIBHBIX MATEMATHYCCKUX TOHATHHA (YUCIIO, BEIUYHMHA,
reoMeTpuIecKas durypa, NepeMeHHas, BEPOSITHOCTb, byHKIIMA),



00€eCleUnBaOIIUX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTrO
00pa3oBaHUs 00YYArOIINXCS;

no/iBeIcHHe OOydYarouuxcsi Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTHUKU U OKPYKAIOIIEro Mupa, MOHMMaHHE MAaTeMaTHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

pPa3BUTHE HWHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydaroImmxcs,
MO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATUKU;

dbopmupoBanrue (GYHKIMOHAIBHOW MaTEMAaTHYECKONM TI'PaMOTHOCTH: YMEHHUS
pacrmo3HaBaThb ~ NPOSBICHUS ~ MaTeMaTHUECKUX  MOHATHH, OOBEKTOB  H
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYyalUsIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEH,
(OopMyIMpPOBATh UX HA SI3bIKE MAaTEMATUKU U CO3[1aBaThb MAaTEMaTUUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTeMaTHYECKUH anmapar i pPELIeHHs PaKTUKO-
OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pEe3yJIbTATBHL.

OCHOBHBIE JIMHUU COJEPKaHHs MPOrpaMMbl IO MaTeMaThke B 5-9 kiaccax:
«Yucna W BBIUMCICHHS», «Auredpa»  («Anredpandeckue  BBIPaKCHUS»,
«YpaBHEeHUsI W HepaBeHCTBa»), «Dyukuum», «l'eomerpus» («I'eomeTpuueckue
burypel U ux cBoiicTBa», «l3mMepeHne TEOMETPUYECKUX  BEIUUYHHY),
«BeposiTHOCTP W cTAaTHUCTUKa». JlaHHBIE JMHUM Pa3BUBAKOTCA MapaJlIEIbHO,
KaXk7ast B COOTBETCTBUU C COOCTBEHHOM JIOTUKOI, OJJHAKO HE HE3aBHCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKTE U B3aUMOJCHCTBHMU.

CopepxaHue NpoOrpaMMmbl 1O MAaTEMATUKE, pACIpEleNEHHOE IO Tojam
o0yueHusi, CTPYKTYPHUPOBAaHO TakuM oOpa3oM, dYTOObl KO BCEM OCHOBHBIM,
IPUHIMIUAIBHBIM BOIpOcaM OOy4aroIHMecs: o0pallaguch HEOJAHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTUYECKUMH TMOHATUSMHU W HABbIKAMH  OCYILECTBISIIOCH
MIOCJENOBATENBHO M IOCTYyNATEJIBHO, C  coOmoAeHueM  MIpHUHLMNA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHMUS BKJIIOYAJIUCh B  OOMIIYI0 CHUCTEMY
MaTEMaTUYECKUX TMPEeACTaBICHUN oOyJaroumxcs, pacmupsiss U yroyousss eé,
o0Opa3ysl IpOYHbIE MHOXECTBEHHBIE CBS3H.

B cootBerctBrUn ¢ ®I'OC OO0 maTemaTHKa ABISIETCS 00s3aTEIbHBIM yY€OHBIM
MpeMEeTOM Ha YPOBHE OCHOBHOro ob6miero oopasoBanus. B 5-9 xkmaccax
MaTeMaThuKa TPAJAUIIMOHHO M3Yy4YaeTcsl B paMKax CIECIYIOMMNX YU4eOHBIX KYpCOB: B
5-6 kjaccax — kypca «Maremaruka», B /-9 Kkigaccax — KypcoB «Auredpa»
(BKJIFOUAsi DJIEMEHTHl CTAaTUCTUKU M TEOpUHM BeEposTHOCTEN) U «I'eomeTpus».
[Iporpammoii 1Mo maTeMaTHKE BBOJUTCS CAMOCTOSATENbHBIN Y4YeOHBIH KypC
«BeposTHOCTB U CTaTUCTHUKAY.

OO0mee YKciIo 9acoB, peKOMEHAOBAHHBIX IS U3YYEHUS MaTeMaTUKHU (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 001miero odpaszoBanms, — 952 gaca: B 5 kimacce —
170 gacoB (5 yacoB B Henento), B 6 kinacce — 170 vyacoB (5 yacoB B HENEN0), B 7
kiacce — 204 gaca (6 yacoB B Hezelnto), B 8 kinacce — 204 yaca (6 4acoB B HEJETIO),
B 9 kiacce — 204 gaca (6 4acoB B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

N3ydyenne wMaremMaTMKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HAIPaBJICHO HA JOCTHKEHUE OOYYAIONUMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIFTATOB OCBOCHUS YUeOHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTAaThl OCBOCHUS NPOrpaMMbl IO  MaTeMAaTHKe
XapaKTEPU3yHOTCH:

1) mnaTrpuoTHYeCcKOe BOCIIMTAHHE:

MPOSIBJIECHUEM MHTEpEca K MPOUUIOMY M HACTOAILIEMY POCCUICKON MaTEMAaTHKH,
LHEHHOCTHBIM OTHOIIEHWEM K JOCTH)KEHHUSIM POCCUHCKUX MaTEMaTUKOB U
POCCUICKONI MaTeMaTH4YeCKOW IIKOJIbI, K HWCIOJIb30BAaHUIO ITUX JOCTHKCHUN B
JIPYTUX HayKax ¥ MPUKIAIHBIX cepax;

2) rpaxJIaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHIO O0S3aHHOCTEH TpaXkJIaHWHA U peau3allid €ro
npaB, MPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (yHKIHOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHHH HayKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) TpyAoOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AakKkTUBHOE Yy4YacTHE€ B PELICHWHM MPAKTUYECKHX 3a/ay
MaTeMaTU4YeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUsd Ha TMPOTSHKEHUM BCEW >KM3HM JJIsl yCHEImHON NpodeccruoHaIbHOM
NESATENPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHIMBUyIBHON TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeT4ecKoe BOCIUTAHME:

CIOCOOHOCTBIO K  OMOLIMOHAJBHOMY W 3CTETHYECKOMY  BOCHPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PELICHHWH, pacCyXICHHM, YMEHUIO BUIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

OpUEHTallMe B JCATEIIbBHOCTHU Ha COBPEMEHHYID CHUCTEMY Hay4HbIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEYECKOU
NEeSTENBLHOCTH, TANOB €€ Pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIM3ALINH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH Kak CpPEeJICTBOM
MO3HAHUSA MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIIEIOBATEIBCKON
NEeSITEeNbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (OPMHMPOBAHHE KYJbTYPbI 310POBbA M
IMOLMOHAJIBLHOIO 0J1arONOJTyYHUs:



TOTOBHOCTBIO TPUMEHSTh MAaTEeMaTUYECKUE 3HAHUSI B HMHTEpPECax CBOETO
3[0pOBbs, BEACHUS  3J0POBOro  oOpa3a Ku3HU  (3I0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBbIKA peQEKCUM, MNPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eaoBeEKa,

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHUEHTAIIMEN Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUM Ui PEIICHUs 3a]a4 B
00JIaCTU COXPAaHHOCTH OKPYKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUH Il OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTLHOTO
XapaKkTepa dKOJOTHYCCKUX MPOOJIeM H IyTEeH NX PEIICHNUS,

8) apanTauMsi K W3MEHSIIOIIUMCS YCJOBHSIM CONHAJILHOW W TPHPOIHON
Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUThCS Yy JIPYyTUX JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESTEIbHOCTHU
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIUHU U3 OTbITA JPYTHUX;

HEOOXOJUMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4YHUCJE
dbopMyIMpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CHUTyaIllMilo,  BOCIPHHUMATh
CTPECCOBYIO CHUTyallMI0 KaK BBI30B, TPEOYyIOIMMN KOHTpPMEp, KOPPEKTHUPOBATH
IPUHAMAEMbIe pEIICHUs] W JeHCTBUSA, (OPMYJIHpPOBATh M OICGHUBATh PHCKH U
MOCJICACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynprate OocBOEHHS MpOTrpamMMbl MO MAaT€MaTHKE Ha ypPOBHE OCHOBHOTO
oOuiero obpazoBanusi y oOyuaromierocst 0yayT copMupoBaHbl METApeIMETHbIE
pe3yabTaThl, XapaKTepU3yIOIIHeCs OBIIJICHUEM YHHUBEPCATbHBIMHU
MO3HABaTCIIbHBIMU  JIEHCTBUSIMH,  YHHBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
JNCHCTBUSIMU M YHUBEPCATHLHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.
IMo3HaBaTe/IbHbIE YHHBEPCAJBbHBIE YUeOHbIE AeiicTBHUSA
ba3zoBble jornyeckue AefcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIYy TMOHATUSAMH, (HOPMYIHpPOBAThH
OTIpe/IeTICHHs MMOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PHUKAIUH,
OCHOBaHUS 17151 0000IIEHHS U CPaBHEHHMSI, KPUTEPUH MTPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMynHpoBaThb U NPeoOpa3oOBbIBATh  CYKICHUS:
yTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YaACTHBIE U O0IIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIOACHHUSIX M YTBEPKACHUSX, MPEAJaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;



JIeNaTh BBIBOJABI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTelIbcTBA MAaTEMaTHUYECKHX YTBEPXKIACHUH (NIpSAMbIE U OT
NPOTUBHOTO), TMPOBOJUTH  CAMOCTOSATENIBHO  HECIOXKHBIE  JOKa3aTelbCTBa
MaTEeMaTHYECKUX (DAKTOB, BBICTPAWBATh apTryMEHTAIUIO, NMIPUBOAWTH MPHUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS,

BBHIOMpaATh CIIOCOO pelIeHus ydeOHOM 3amadu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoJiee TMOAXOASIMUA € y4€ToM
CaMOCTOSITEIILHO BBIJIETICHHBIX KPUTEPHUEB).
ba3oBrble uccienoBare/bCKue AeMCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKAN HWHCTPYMEHT TO3HAHMS,
dbopMyMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIUME  MPOTUBOpEUHE,  MPoOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HCKOMOE W JaHHOe, (OpPMUPOBATH THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

OPOBOAUTh MO  CaMOCTOSITENIBHO  COCTaBJICHHOMY IUIAHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEU
MaTeMaTH4eCKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI IO pe3yJibTaTam
NPOBENEHHOTO  HAOMIOJIEHUS, MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKkKe BbIJIBUTATh
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISITh  HEJOCTATOYHOCTh M M3OBITOYHOCTh HMH(POPMAIUM, JTAHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H,

BEIOWpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH H  WHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUIHBIX BUIOB M (JOPM MIPEACTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HHPOPMALIUU U WIUTFOCTPUPOBATH PEIIaeMble
3aJIla4¥ CXEMaMH, TharpaMMaMu, HHOW TpauKoil M 1X KOMOWHAIIUSIMH,

OIICHWBATh HAAGKHOCTh HMHPOPMALMM TI0 KPUTEPHUSAM, MPEIOKEHHBIM
yUUTEIEeM Wi CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

BOCIIPUHUMATh U (POPMYTUPOBATH CYKJICHHUS B COOTBETCTBUM C YCIOBHSIMU U
HeassMu  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOI TOYKY 3pPCHHS B
YCTHBIX M THUCHBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTAT;

B X0Jle OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJICH, HAIIEJIEHHbIE Ha TIOHMCK
pELICHUs, COINOCTABIATh CBOM CYXIEHHUS C CYXICHUSMHU JPYTHX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIIUNA, B KOPPEKTHOU (opme
bopMyIMpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;



IPEICTABIATh PE3yJbTAaThl PEIICHUs 3a/layd, JKCIICPUMEHTAa, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIMN U 0OCOOCHHOCTEH ayTUTOPUH;

MOHUMAaTh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHONW WM WHIAWBHUIYAJTLHON
pabOTHI IPH PEIICHUM YYSOHBIX MATEMAaTHICCKUX 3a]1aY,

OPUHUMATh 1IeJIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OpPTaHU3AINIO
COBMECTHOM pabOThI, pacrpenessaTb BUIbI paldOT, JOroBapuUBATHCS, OOCYXAATh
polLIecC U Pe3ysbTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNMOBBIX (opMax paboThl (00CyKaeHus, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U APYTHE), BBHITIOIHATH CBOIO YacTh pabOTHl 1 KOOPIUHUPOBATH
CBOM JCHCTBUS C JNPYTMMH YJC€HAMH KOMAaHJIbI, OIICHHBATh Kade€CTBO CBOETO
BKJIaJla B OOIIMU MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM Yy4aCTHUKAMU
B3aUMOJICCTBUSL.

PerynsiTuBHBIC YHMBeEpCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusanus:

CaMOCTOATENIBHO COCTaBIIATH IIJIAH, AJITOPUTM pEIICHHs 3afadyd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelmeHus ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHPOBATH BApPUAHTHI
pEelIeHH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIB:

BJIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSI Ipolecca U pe3ysbTaTa
pelieHus: MaTeMaTUYeCcKOM 3aauu;

IPEeABUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IpPH PEILICHUM 3aJlauH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHME pe3yibTaTa JEATECIbHOCTH IIOCTABICHHON LEIN M
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKECHUS WM HETOCTHXKEHUS LIEIH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3ysbTaTbl  OCBOEHHsS  NPOrpaMMbl IO  MaTEMaTHKE
IPEICTABIICHBI IO TOJaM 00YUYEHUS B CIEIYIOUIUX pa3jiesiax IporpaMmbl B paMKax
OTJEIbHBIX Yy4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Marematuka», B 7-9
KJ1accax — KypcoB «Anredpay, «I'eomeTpus», «BepoATHOCTb U CTaTUCTUKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA»
B 5-6 KITACCAX

MNOACHUTEJIBHAS 3AIINCKA

[TpropuTeTHBIMU LEIAMH 00yUEHHUS MaTeMaTUKE B 5—06 Kiaccax SBIISIFOTCS:

e IPOIOJDKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTUUECKUX MOHATUN (YHUCIIO,
BEJINYMHA, reOMETPUYECKAs ¢urypa), 00eCreynBaroIIMNX
MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MaTeMaTH4YEeCKOro 0Opa3OBaHMS
o0OyyJarommxcs;

e Pa3BUTHE MHTEUICKTYAbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yYaromuxcs,
ITO3HABATEIbHOM AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHMH, MHTEpEca K
W3YYCHHUIO MAaTEMaTUKH;

e [I0/IBE/ICHNE OOYyYaIoUIMXCA Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KaIOIEro MUpa;

e popMupoBanue GHyHKIHOHAIHLHOM MAaTeMaTHUYe€CKOW TIPaMOTHOCTH: YMEHHS
pacno3HaBaTb MaTe€MaTUYeCKHe OOBEKTbl B PEATbHBIX KU3HEHHBIX
CUTYyallUsIX, NMPUMEHATh OCBOCHHBIE YMEHHUS [Jis pEUIeHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 33J]a4, HTHTEPIPETUPOBATH MOIYUYECHHbIE PE3YJIbTAThl U
OLICHUBATh UX Ha COOTBETCTBUE MMPAKTUUECKON CUTYaALIUH.

OCHOBHBIE JIMHUH COAEp)KAHUS Kypca MareMaTuku B 5—-6 kjaccax —
apumeTHyeckass M TreoMEeTpHuYecKas, KOTOpble pa3BUBAIOTCA MapajuieNibHO,
Ka)KJ1asl B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpyTOi, a B TECHOM KOHTaKT€ M B3aUMOJCUCTBUM. TakKe B Kypce€ MATEMATUKH
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU alIreOphl U OMHUCATEIbHON CTATUCTUKH.

N3yuyenue apudmMeTnyeckoro marepuana HauYMHAETCA C CHUCTEMATU3ALMH U
pPa3BUTHS 3HAHWM O HATYPAJbHBIX YMCIAX, MOJTYYECHHBIX HA YPOBHE HA4YaJbHOI'O
obmiero oobpazoBanusi. [Ipyu 3TOM COBEpIIIEHCTBOBAHNE BBIUMCIUTEILHOW TEXHUKH
U (QOopMHpOBAHME HOBBIX TEOPETUYECKUX 3HAHUU COYETACTCA C pa3BUTHUEM
BBIYHMCIUTEILHON KYJIbTYPhI, B YACTHOCTU C OOyYEHHEM MPOCTEHIINM MpUEMaM
NPUKUIKA U OLIEHKH DPE3YJIbTAaTOB BBIUMCICHHI. M3yueHHe HaTypaJbHBIX UYHCEII
POJOJKAeTCd B 6 KIAcC€ 3HAKOMCTBOM C HAYaJbHBIMU IOHATUSAMU TEOPUU
JEITUMOCTH.

Hayano u3yudeHus OOBIKHOBEHHBIX W JIECATUYHBIX ApOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUU APOOEH, KOT/la MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJIESIMH, MOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BbEME MPEAIIECTBYET U3YUYECHHUIO ACCATUYHBIX JIpoOei, 4To
LEJIECO00pa3HO C TOYKM 3pPEHUS JIOTMKM H3JI0KE€HHs 4YHMCIOBOM JIMHHUH, KOTIJa
mpaBuia JCHCTBUH C JIECATHUYHBIMU JpOOSMH MOXKHO OOOCHOBAaTh YXkKe
W3BECTHBIMHU QJITOPUTMAMHM BBITIOJHEHUS JEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSMHU.



3HaKOMCTBO C JECATHYHBIMHU APOOSIMH PACHIMPUT BO3ZMOXKHOCTH ISl IOHUMaHUS
00y4aroLUMMUCS MPUKIIAJAHOTO MPUMEHEHHUS] HOBOH 3alKiCcH NPHU U3YYEHUH JPYTHUX
IIPEIMETOB U IIPU MPAKTHUYECKOM Hcronb3oBaHuu. K 6 kiaccy oTHECEH BTOpPOM
3Tal B U3Y4YEHUM JApoOei, IAe MNPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHUSI W TpeoOpa3oBaHUsi JpoOEH, OCBOCHHE HOBBIX BBIYUCIUTENIBHbIX
QITOPUTMOB, OTTAYMBAHWUE TEXHHUKM BBIYHUCICHUM, B TOM 4YHUCJIE 3HA4YCHUU
BBIPQXECHHM, COIepKaluX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAaHOBIICHUE
CBsI3€W MEX1y HUMH, paCCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca NpOUCXOIUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

OCOOEHHOCTBIO H3yY€HHUS TMOJOKUTEIBHBIX W OTPULATEIBHBIX YHUCEIN
ABIIAETCS TO, YTO OHHM TAK)K€ MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TaroB. B 6
KJIacce B Hadaje u3ydyeHus TeMbl «llojoKuTenpHbIE M OTPULATEIBHBIC YHCIIA»)
BbIIEIsieTCd mnoarema «llenble 4mcia», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHCJIAaMM W JEUCTBUSIMH € TIOJIOKUTEIbHBIMH U
OTPULIATENILHBIMU YUCIAMH MPOUCXOAUT HAa OCHOBE COJAEPKATEIBHOIO IOAXO[A.
OTO MO3BOJIAET HA AOCTYIITHOM YPOBHE MO3HAKOMUTH OOYYAOIINXCS MPAKTHYECKH
CO BCEMHU OCHOBHBIMM IOHATUSAMHU TEMBI, B TOM YHCJIE€ U C IIPaBUJIAMU 3HAKOB IIPU
BBINIOJIHEHUU apudmeTnueckux aAercTBuil. M3ydeHue palMoHaNbHBIX 4YMCEN Ha
ATOM HE 3aKOHYMTCS, a Oy/IeT MPOJIOJIKEHO B Kypce anredphl 7 Kiacca.

[Ipn oOydeHHM pELIEHUI0 TEKCTOBBIX 33Jad B 5—6 Kiaccax HCHOJIb3YIOTCS
apupmernyeckue npuémsl perienus. [Ipu orpaboTke BEIUNCIUTEIbHBIX HABBIKOB B
5—6 KJjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 33JlauM CIEIYIOIIMX BUAOB: 3aJ]aul Ha
JBWKEHUE, HA YacTH, Ha MOKYNKH, Ha pPabOTy M MNPOU3BOJUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUS U Ipornopuuu. OOyyarommecs: 3HaKOMATCA ¢ TpuéMamMu
pemieHuss 3amad  nepebopoM BO3MOXKHBIX BAapUAHTOB, ydarca paboTaTh ¢
uH(pOpMaIel, mpeacTaBIeHHON B ()OopMe TAOJIHI] WK JHATPAMM.

B  nmporpamme yuebHoro kypca «MaremaTukay — MpeLyCMOTPEHO
dbopMHpoBaHUE MPOIEIEBTHUECKUX alreOpandyeckux mpenacraBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MAaTeMaTHYECKOrO KOHTEKCTa
BBOJIUTCS NOCTENEHHO. DyKBEHHass CMMBOJIMKA IIMPOKO MCIIOJIB3YETCs, MPEKIE
BCEro, JJI 3aliCH OOIIMX YTBEPXKACHUN U MPEAsIoKEeHUH, GopMyll, B YACTHOCTH
JUIS1 BBIYMCIIEHUSI TEOMETPUUYECKUX BEJIMUHH, B KAUYECTBE «3aMECTUTEIISH YUCTIA.

B mporpamme yuebGHOro kypca «Maremarukay TMpeJcTaBieHa HarjisgHas
reomMeTpus, HaIlpaBJICHHAs Ha pa3BuTHE o0Opa3Horo MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHUI. DTO Ba)XKHBIN 3Tam
B U3Y4YCHUU I'€OMETPUHU, KOTOPBIA OCYIIECTBISAETCS Ha HATIIAIHO-IIPAKTUYECKOM
YpOBHE, OMHUPAETCA Ha HarJsAHO-00pa3HOEe MbIIUICHHE oOywaromuxcs. boinbas
pOJIb  OTBOAUTCSA  NPAKTHYECKOM  JEATEIIBHOCTH, OMNBITY, 3KCIIEPUMEHTY,
MoenupoBanuio. O0yuaronirecs: 3HaKOMATCS ¢ TEOMETPUUYECKUMHU (DUrypamMu Ha



IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(PUTYpALUUSIMH, ydaTcs
n300pakaTh WX HA HEJIMHOBAHHOW M KJIeT4aTOW Oymare, paccMaTpuUBalOT HX
npocTeimme cBoicTBa. B mponecce u3ydeHUs HArJSIAHOW TE€OMETPUM 3HAHUS,
MOJIy4Y€HHbIE OOYy4YaroIIMMHUCS Ha YPOBHE HayajabHOIro oO0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yuyeOHOMY IUIaHy B 5—6 Kiaccax M3y4yaeTcsi MHTErPUPOBAHHBIM
npenmer «MaTemMaTuka», KOTOPBIH BKIIOYAET apu(METHUUECKH MaTepuan u
HATJIAIHYI0O T€OMETPHUIO, a TakKe IMPOINEJCBTUYECKUE CBEIEHUS W3 aireOphl,
AJIEMEHTHI JIOTUKU U HaYyaJla OUCATENbHOW CTATUCTUKH.

Ha usydenue yueOHOro kypca «Maremaruka» orBoautcs 340 yacoB: B 5
kiacce — 170 gacoB (5 4dacoB B Henenw), B 6 kiacce — 170 gacoB (5 4dacoB B
HEJIEITI0).



COJEPXAHUE OBYUYEHUA
5 KUIACC

HarypaJjbHble yncia 1 HYJIb

Harypansnoe uwmcio. Psg Hatypanehbix umcen. Yuciao 0. M3obOpaxkeHue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSAMOIA.

[lo3umonHass cucreMa cuUuclieHHs. Pumckas HyMmepanus Kak IIpUMeEp
HEIO3ULMOHHOM CUCTEMBI cuucieHusd. /lecatudnas cucreMa CUMCIICHUS.

CpaBHEHUE HATypaJIbHBIX YUCEJ, CPABHEHUE HATYPAIbHBIX YUCET C HYJEM.
CrnocoObl cpaBHeHUs. OKpyTieHUEe HATypaIbHBIX YHCEIL.

CnoXeHue HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJS MPH CI0KECHUU. Bpruntanue
KaK JeiicTBUE, 0OpaTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJIbHbIX YHCENl, CBOMCTBA
HyJId W €IWHULBI IpU YMHOXeHuHW. [leneHue kak peiictBue, oOpaTHOE
YMHOXEHNI0. KOMITIOHEHTHI AEHCTBHI, CBSA3b MEXAy HUMU. [IpoBepka pesynprara
apumerndeckoro aeictBusa. llepemecTurenbHOe M CoOuYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI U YMHOXKEHHUS, PACHPEACIUTEIIBHOE CBOWCTBO (3aKOH)
YMHOXEHUS.

Hcnonp3oBanue OykB a1 0003HAUCHHS HEU3BECTHOI'O KOMITIOHEHTA U 3alHUCH
CBOMCTB apu(pMETUUECKUX JICHCTBUM.

JlenuTenn W KpaTHbIE YHCIA, PA3JIOKEHUE HAa MHOXuUTenu. l[Ipocteie u
coctaBHble uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHp ¢ HaTypaJbHBIM I[IOKa3aTeleM. 3alucCh 4YHUCIA B BHJE CYMMBI
Pa3psIAHBIX CIaraéMblX.

HucnoBoe BeIpakeHHe. BpluuciieHME 3HAYEHUM YHUCIOBBIX BBIPAXCHUM,
NOPSIAOK  BBINIOJIHEHUS — JeWcTBUM.  Mcmonp30oBaHME  MPU  BBIYMCIIEHUAX
NEPEMECTUTENIBHOIO W COYETATENIbHOTO CBOWCTB (3aKOHOB) CJIOXEHUS U
YMHOEHHS, paCIpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHHS.

Jpoou

[IpencraBinenne o fApoOM Kak cmoco0e 3aluch 4YacTH  BEJIMYWHBI.
OObikHOBeHHBIE ApoOu. IlpaBuibHBIE W HempaBuibHblE ApoOu. CMelraHHas
JIpoOb, TMPEJCTAaBICHUE CMEIIAHHOW JpoOW B BHUJIE€ HENPABUIBHON ApoOU U
BBIJICIICHUE TICJIOW YaCTH YHCIIa U3 HEeMpaBWIBHOW Japobu. M3o0paxeHnne apoOei
TOYKaMHU Ha YUCJIOBOH MpsiMoii. OCHOBHOE CBOMCTBO ipobdu. Cokpaiienue 1po0ei.
[TpuBenenue npodbu kK HOBOMY 3HaMeHatelno. CpaBHEHUE APOOEH.

CrnoxxeHue W BbIUMTaHUE IpoOed. YMHOXKEHHE U JAelieHne Ipo0ei, B3auMHO
oOpaTHble 1poou. HaxoxaeHue yacTu Ueaoro U Lejoro mo ero 4acTy.

Hecarnunas 3anuch apoOeit. IlpeacraBineHue AecATUUYHONW ApoOHM B BHUIC
OObIKHOBEHHOH. WM300paxkeHue AecsITUUHBIX JpoOel TOYKaMu Ha YHUCIOBOU
npsimoil. CpaBHEHUE AECITUYHBIX IPOOEH.



Apudmernueckue JEHCTBUS C JCCATHUHBIMH JpoOsimMu. OKpyrieHue
JECATUIHBIX APOOCH.

Pemienue TekcToBbIX 32124

Pemenue TekcTOBBIX 3agad  apu(METHYECKHM crnocoboM. Pemenue
JOorMYecKux 3afad. Pemenue 3agad nepeOOpoM BCEeX BO3MOXKHBIX BapHAHTOB.
Hcnonp30Banue Npy pemieHu  3a1a4 TaOauIl U CXeM.

Pemenne 3amad, coaepKallUMX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIVYMHBI:
CKOpPOCTb, BpEMs, pAacCTOSIHUE, I1I€HA, KOJMYECTBO, CTOMMOCTb. EXMHUIIBI
U3MEpPEHHUs: Macchl, 00bEMa, LEHBbI, PACCTOAHMS, BPEMEHHU, CKOpOCTU. CBA3b
MEXIy €IMHULIAMHA U3MEPEHHUS KaKION BEITNYUHBI.

Pemenue oCHOBHBIX 3a7a4 Ha Jpo0wu.

[IpencraBienue qaHHBIX B BUJIE€ TAOJIUL, CTOJIOUATHIX JUArpaMM.

Harusanas reomerpus

Harnsnnele npenactaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyd, yTOJI, JIOMaHasi, MHOIOYT'OJIBHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsamon,
OCTPBIH, TYNION U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUECKUE €IMHULIBI JUIMHBI. [[ITuHa JoMaHO#, nepuMeTp
MHOT'OYyTroJIbHUKA. MI3MepeHne U NOCTPOEHUE YIJIOB C OMOIIBIO TPAHCIIOPTHUPA.

Harnsnsele mnpeacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IPsIMOYTOJIbHUK, KBaJpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxxkenne ¢uryp, B ToM uucie Ha kietdatod Oymare. [loctpoenwme
KOH(pUTrypanuii U3 yacted mpsMOH, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KJIETYaTOU
Oymare. VMcnionb30BaHue CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomane nDPAMOYTOJBHHKA W  MHOTOYTOJIBHHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM uHciie GuUryp, u300pak€HHBIX Ha KjeTyaToi Oymare.
EnuHune! n3mMepeHus MIomaim.

Harnsiabie mpencTaBieHus O MPOCTPAHCTBEHHBIX GUTYpaX: MPSIMOYTOJIbHBIH
napaenenunen, — kKyo,  MHororpaHHuku.  M3o0paxkenue  mpocTerimmx
MHOTOIpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3mgaHue Mojenei
MHOTOTPaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, IJIACTUIIMHA U IPYTHX MaTepUasoB).

OO0BEM mnpsMOYrojibHOrO mapajuienenunena, kyoa. Egununbsl usmepenus
o0BEMa.

6 KJIACC

HartypajabHblie yucia

Apudmernueckre ACHCTBUS C MHOTO3HAUYHBIMU HATypaJbHBIMU UYHCIAMHU.
YucnoBble  BBIpAXKEHUs, MOPSAOK  JIEUCTBHM, HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHne NOpH  BBIYMCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOIO
CBOMCTB CIIOKCHUS U YMHOKEHMS, PaCIpPEICIUTEIBHOIO CBOWCTBA YMHOKCHMUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.



JlenuTenu U KpaTHBIE YMCIa, HAUOOIBIINN OOIIUI NENUTENh U HAUMEHBIIIEE
obmree kpatHoe. [[eTuMocTh CyMMBI 1 TPOU3BeACHUS. [leeHne ¢ OCTaTKOM.

poou

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHuUe U ynopsigounBaHue Apodeil. Pemenue 3a1au Ha HAXOXKIEHUE YAaCTH OT
[EJIOTO0 M IEJIOT0 MO ero 4vactu. J[poOHoe umnciao Kak pe3yiabTaT AeleHUs.
[IpencraBienne necaTHUHON OPOOU B BUAEC OOBIKHOBEHHOU JPOOH U BO3MOKHOCTh
MpeCTaBlIeHUs OOBIKHOBEHHOU APOOM B BHIE ACCATUUHOU. JlecsaTuunbie podu u
MeTpuyeckas cucrema mep. ApupMeTudeckue JeHCTBUS U YUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

OtHomienue. [leneHue B JaHHOM OTHOLIEHHMHU. MacmTad, Tpomopuus.
[IprumeHeHune mponopurii Npyu PEeIIEHNH 3a]1a4.

[TonsaTHe npoueHTa. BelunciaeHrne npoueHTa OT BEIUYUHBI U BEJIMUUHBI 110 €€
MPOIICHTY. BhIpaxkeHre MPOIEHTOB ACCATUYHBIMU JIpoOsimu. PemieHue 3agad Ha
MPOLEHTHI. BhIpaxkeHre OTHOIIEHWS BEJIMYHH B MPOLICHTAX.

IHonoxuTebHBbIE M OTPUIATEIbHbIE YHCIA

[TonoxurenbHble U OTpULATENbHBIE yucaa. Llempie yncna. Moaynp uucina,
reoMeTpuyecKas HHTeprpeTanus Moayias uucia. HM3o0paxeHue wyucen Ha
KOOpAMHATHOM  mpsAMoi.  YucnoBele  NpoMexyTku. (CpaBHEHHE  YHCEIL.
Apudmernyueckue AEHUCTBUS C MOJIOKUTEILHBIMU U OTPUIIATEILHBIMU YHCIIAMH.

[IpsamoyronpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHAThl TOYKH Ha
II0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpJIMHATHOMN
IIJIOCKOCTH.

BykBeHHbIE BbIpa:KeHU s

[Ipumenenue OyKkB g 3alUCH  MATEMATHYECKUX  BBIPAXKEHUU U
npeioxennii. CBoilcTBa apu(pMETHUECKUX JIEUCTBUN. ByKBEHHBIE BBIPAXKEHUS U
YUCJIOBBIE TMOJCTAHOBKU. DByKBEHHbIE pPaBEHCTBA, HAXOXKJIECHHE HEU3BECTHOTO
KoOMIoHeHTa. Dopmysibl, (GOpMyJbl MEpUMETpa W IUIONIAAN MPSIMOYTOJbHUKA,
KBajpaTa, 00bEMa napasienenumneaa u Kyoa.

Pemmenne TeKCTOBBIX 3324

Pemenue TekcTOBBIX 3amady  apudMeTHdeckuMm  crnocoboM. Pemienwue
Joruyeckux 3anad. Pemenue 3anay nepeObopoM BceX BOZMOXKHBIX BAPUAHTOB.

Pemenne 3amad, coaepiamux 3aBUCHUMOCTH, CBS3bIBAIOLIMX BEJIMYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOJAUTEILHOCTh, BpeMsi, O00BEM paboThl. EMWHUIBI W3MEpeHus: MacChl,
CTOUMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpocTH. OCBS3b MEXKIy €IUHUILIAMHU
M3MEPEHUS KaX0M BEIIMUNHBI.

Pemrenne 3amad, CBSI3aHHBIX C OTHOLIEHWEM, IPOMNOPILHUOHATBHOCTHIO
BEJTUYMH, MMPOIICHTAMU; PEIICHNE OCHOBHBIX 33J1a4 Ha IPOOU U MIPOIICHTHI.



Onenka M TPHUKUAKA, OKpyryieHHne pesynbrara. CocTaBieHuE OyKBEHHBIX
BBIPAKCHUH I10 YCIIOBUIO 3a1a4H.

[TpencraBineHne AAaHHBIX C MOMOIIBIO TaOmui W auarpamM. CronOuaTsie
JarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHHE KPYTOBBIX AUArPaMM.

Harasainas reomerpust

Harnsgnsle mpeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpAMasd,
OTpE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3anMmHOE pacnosioKeHue JBYX IMpPSAMBIX Ha IUIOCKOCTH, MapajulesibHbIE
psIMbIE, TNEPICHINKYJSIPHBIE NpsMble. M3mMepeHue paccTOSHHN: MEXIy ABYyMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapIIpyTa Ha KBaJpaTHOM CETKE.

M3mepeHne W IOCTpOEHHE YIJOB C IIOMOLIBIO TpaHcrnoprupa. Bumel
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, IIPSIMOYTOJIBHBIH, TYHOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUI. YeThIpEXYTOJIbHUK, IpUMEPBHI
YETBIPEXYTOJBHUKOB. [ [pAMOYTONBHUK, KBapaT: HCIOJBb30BAHUE CBOKCTB CTOPOH,
yIJII0B, nuaroHaneid. M3oOpakeHne reoMeTpudecKkux (Guryp Ha HEIMHOBAHHOU
Oymare ¢ HCIOJIb30BAHUEM LUPKYJs, JHMHEWKH, YTrOJbHHMKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoroyrojpHuka. [loHsiTue muomaan QUrypbl, €IUHULIBI
u3Mepenus miomany. [IpubnmkEéHHoe n3MepeHue miomanu Guryp, B TOM 4ucie
Ha KBajapaTHOU ceTke. [IpubmmkEHHOE H3MepeHue UTMHBI OKPY>KHOCTH, TUIOIIA U
KpyTa.

CumMmeTpusi: LeHTpaJIbHAs!, OCEBast U 3€PKAJIbHAS] CHMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harusiaeie IIPEICTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienienunen, ky0, mpusma, HUpaMuaa, KOHYC, LWJIMHAp, Iap U cdepa.
N300paxeHune npocTpaHcTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOIOIpaHHUKOB,
nuInHApa U koHyca. Co3gaHue Mojenel MpoCTpaHCTBEHHbIX (uryp (U3 Oymaru,
IIPOBOJIOKH, TIACTUIIMHA U IPYTUX MaTEPUAIIOB).

[Tonsitue oOBEMa, eamHUIBI uW3MepeHus o0BEMa. OO0BEM MPSIMOYTOIHLHOTO
napajienenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl  ydyeOHOro Kypca
«MaremMaTuka XapaKTepU3yrTCs:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMpPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro olliecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTUYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIMUIIOB B ICATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsg Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW mpodeccuoHaabHON
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OSMOIMOHAILHOMY MW  3CTETHYECKOMY  BOCHPHATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajJiau, PEIICHUN, pPacCyXIECHUM, YMEHHUIO BHUJETh
MAaTEMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIlMEd B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJOBEKa, IPUPOJIBI 1
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HaykKH Kak cQepbl UeloBeueCcKOi
NEATEeIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUMUMOCTH IS Pa3BUTUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHPA, OBJIAJECHUEM MPOCTCHIIUMM HABBIKAMHU HCCIEA0BATEIIHCKOU
NeATEeIIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJbLTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbS, BEJACHUS  3J0pOBOro  oOpa3a KWU3HU  (3I0pOBOE  IUTaHWUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryjsipHas ¢dusnyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAaKOTO e IpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUUYECKUX 3HAHUM IS pEelIeHUs 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpeibl, IJIaHUPOBAHUS TOCTYNKOB U
OIIEHKH HX BO3MOKHBIX MOCJEACTBUM ISl OKpY’Karolel Cpeabl, OCO3HAHHEM
r100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX IMTPOOJIeM H ITYyTEeH UX PEIICHUS,

8) apanTanus K M3MEHSIIOMIUMCS YCJIOBHSIM COUMATBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPpUOOpeTaTh B COBMECTHOM AEATEILHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyeckue JaeiicTBUA:

e BBISBILITh M XAPAKTEPHU30BaATh CYLIECTBEHHBIC IMPU3HAKM MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (OPMYIHPOBATH
OINPENICIICHUSI  TOHSTHI, YCTAaHABIMWBATH  CYUIECTBEHHBIM  MPU3HAK
KJaccuuKaIuyi, OCHOBAHUSA JJIi OOOOIICHUS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (opMymupoBaTh U  NPeOOpPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE M OTpHUIIATEIIbHBIC, CIMHUYHBIC, YacTHBICE W OO0IIue,
YCJIOBHBIE;



e BBIBIIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUIA;

e JICNAaTh BBIBOJALI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIFOUCHH 110 aHAJIOTHH;

e pa3buparh JOKA3aTEIHCTBA MATEMATUYECKUX YTBEPXKICHUU (MIPSMBIE M OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBa
MaTeMaTU4YeCKuX (HakTOB, BBICTpPAUBATH APTYMEHTAIMIO, IPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;

e BBHIOMpATh CcHOCOO pemnieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pENICHUS, BHIOMpATh HauWOoJiee TOAXONAIMUNA C YIETOM
CaMOCTOATENFHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

e HCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEILCKUNA HMHCTPYMEHT IO3HAHMUS,
(opMyIMpOBaTH BOIPOCHl, (PUKCUPYIOUIME MPOTUBOpEUUE, NpoOIEMy,
CaMOCTOATENILHO YCTaHABJIMBATh HMCKOMOE | JaHHOe, (OPMHUPOBATH
TUIN0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e IPOBOJUTH IO CaAMOCTOSITEIbBHO COCTaBJICHHOMY IUIAaHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

e CaMOCTOSITENIbHO (hopMyIHupoBaTh OOOOIICHMSI M BBIBOJABI IO PE3yJbTaTaMm
POBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUSI, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUI;

e IIPOTHO3UPOBATh BO3MOXHOE pAa3BUTUE IMpoOILlecca, a TAKXKE BBIABUIATH
MIPETMOIOXKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBUIBIISAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HWH(OpMAIUU, IaHHBIX,
HEO0OXOIMMBIX JIJIsl PEIICHUs 3a]auH;

e BBHIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uHGOPMAITIIO PA3ITMIHBIX BUIOB B (OPM MIPEICTABIICHHUS,

e BBHIOMpATh (QOpMy TpeAcTaBlieHUS HHPOPMAIMM ¢ HILTIOCTPUPOBATH
permacMbie  3aJadd  CXEMaMH, JuMarpaMMmaMu, WHOH Trpadukod W UX
KOMOWHAIIMSIMHU;

e OIICHWBATH HAACKHOCTh HWHPOPMAIMH 10 KPUTEPUSIM, MPEIIOKECHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHHBeEpCAJbHbIE YUeOHbIE TelCTBHUS:

e BOCIPUHUMATh U (HOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUHU C yCIIOBUSIMHU
U LEJIAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHHUS MO XONy PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJTYYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJCHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMHI,
poOJIeMBI, pelIaeMOl 3a/auu, BBICKAa3bIBaTh UJCH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3jIMYM€ W CXOJCTBO IO3UIIHHA, B
KOppeKTHOU popme hopMyTupOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TIPEICTABIATH PE3YJIbTATHl PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, NCCIICIOBAHMUS,
IIPOEKTa, CAMOCTOSTEIIHFHO BRIOUPATh (JOPMAT BBICTYIUICHHS ¢ YIETOM 3a7a4
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

e TMOHUMATh W HCIIOJH30BATH MPEUMYINIECTBA KOMAHAHOW W WHIUBUIYaIbHOU
paboTHI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e TPUHUMATH II€JIb COBMECTHOU JESATEIHHOCTH, TUTAHUPOBATH OPTaHHU3AIHIO
COBMECTHOW pabOThI, paclnpeneisaTh BHIbI pPadOT, JOTOBAPUBATHCA,
00CyKJaTh MPOLIECC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIFO/IEH;

e y4acTBOBaTh B TIPYyHmoBbIX (opMax paboTel (0OCYXIeHHS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJWHHUPOBATH CBOW JICHCTBHSI C JAPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMUNA MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBUA

Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJTOPUTM pEIICHUs 3aJaduu (WIH ero
4acTh), BBIOMpATh CIOCOO peUIeHHs] C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PELICHUI ¢ y4ETOM HOBOM MH(MOpMALIIH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJIEKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ysibrara
peleHns MaTeEMaTHYECKOM 3a/1auu;

e MPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPH PEIIECHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaNJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTH IOCTABJICHHOW LIENIN H
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JOCTHKEHUSI WJIM HEOCTHOXKCHHS I1IEJNH,
HAXOJUTh OIIKOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHuy oOyuenuss B 5 kJjacce oOOydYarolMiiCs TMOJYYUT CIIECAYIOIIHE
pEeAMETHBIE PE3YIbTATHI:

Yucya v BBIYUCICHUSA

[lonumMath W  TPaBWIBHO  YIOTPEOJISITh  TEPMHUHBI, CBSI3aHHBIE  C
HaTypaJbHBIMU YHCJIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

CpaBHUBaTh U yHOPSIOYMBATH HATypajbHbIE YKCIA, CpPaBHUBAaTh B
MPOCTEUIITNX CITydasiX OOBIKHOBEHHBIC JPOOH, IECATUYHBIE TPOOH.

CooTHOCHUTh  TOYKY HA  KOOPJIMHATHOM  (YMCIIOBOM) mOpsMOi ¢
COOTBETCTBYIOIIMM € YKCIOM M H300pa)kaTb HATypaJlbHbIC YHMCJIa TOYKAMHU Ha
KOOPJAUHATHOM (YMCIIOBOM) MPSMOM.

BeimonuaTe apudmeTndeckue ACUCTBUS C HATypajdbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSMU B IPOCTEUIITUX CITydasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIIbTAaTa BHIUYMCICHU.

OKpyIJISITh HATypaJIbHBIC YHCIA.

Pemmenne TeKCTOBBIX 33124

PemaTte TekcToBBIe 3amaur apuU(PMETUYECKUM CHOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOT0 nepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemiate 3amaum, cojeprkalige 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTh, BpeMsl, PaCCTOSIHUE, 1I€Ha, KOJTMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3alUCH, CXEMbl, TaOJHIlbl, OO0O3HAYCHUS MPU
pelieHnuy 3aaad.

[lonb30BaTbCs OCHOBHBIMM  €IMHULIAMHU HW3MEPEHUS: LEHBI, Macchl,
paccTosiHMS, BPEMEHHU, CKOPOCTH, BBIpAXKATh OJHU E€IUHUIIBI BEJIUYUHBI uepes
TpyTHE.

W3BnekaTh, aHAIM3UPOBATH, OIICHWBATh HWH(POPMAIHIO, MPEACTABICHHYIO B
Tabnuie, Ha CTONOYATOW [OUarpaMme, WHTEPHPETUPOBATH MPEACTABICHHBIC
JaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEILICHUU 3a]1a4.

Harusaanas reomerpus

[Tonbp30BaThCA TEOMETPUUECKUMH MOHITUSIMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
YIOJl, MHOTOYT'OJIbBHUK, OKPYKHOCTh, KPYT.

[TpuBoAMTH TIpUMEPHI OOBEKTOB OKPYXKAIOIIErO0 MHpa, MMEIOIUX (Gopmy
W3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yTJIaMH: BEpIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YroJI, BEpIIWHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTBIO:
paauyc, IMameTp, LEHTP.

N300pakath u3y4deHHBIE TeoMeTpudeckue (GUTypbl Ha HEIMHOBAHHOW W
KJIETYaTON Oymare ¢ MOMOIIbIO ITUPKYJIS U TUHEHUKH.



Haxoaute MiMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBL, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
panuyca.

Hcnonb30BaTh CBOKMCTBA CTOPOH U YTJIOB MPAMOYTOJbHHUKA, KBaJpaTa sl UX
MOCTPOEHMS, BBIYMCIICHUS IUIOIIAIA U IEPUMETDA.

Boluucnare mnepumerp W IUIONIaAb KBajpaTa, NPsIMOYTOJbHUKA, (UTryp,
COCTaBIICHHBIX W3 MPSMOYTOJILHUKOB, B TOM uuclie (UTyp, M300paKEHHBIX HA
KJIeT4aTon Oymare.

[Tonb30BaThbC OCHOBHBIMU METPUUYECKUMHU €IAUHUIIAMU W3MEPEHHUS JIUHBI,
IJIOIIA; BBIPAXKATh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

PacrioznaBath mapasienemnuren, KyO, HCIOJB30BaTh TEPMHUHOJIOTHUIO:
BEpIIMHA, PeOpo, rpaHb, U3MEPEHUS, HAXOJIUTh HM3MEPEHHUs MapalUIeenuIe/a,
KyoOa.

Breruucnare 00bEM KybOa, mapauienenunesa Mo 3aJaHHbIM H3MEPEHUSIM,
MOJIb30BATHCS EIUHUILIAMHU U3MEPEHUST 00bEMA.

Pemate HeCnOXHBIE 3aJa4yd HAa W3MEPEHUE TE€OMETPUYECKUX BEIMYUH B
MPAKTHYECKUX CUTyalUsX.

K xoHiy oOydenuss B 6 kJjacce OOydYarolmMCS TMOJIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 4 BBIYMCICHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3IUYHBIMU BUIAMU YHUCEN U
croco0amMu MX 3allkCH, MEePeXOJUTh (€clid 3TO BO3MOKHO) OT OJHON (OpMBI
3allMCH YMCIIa K IPyrou.

CpaBHUBATh U YHOPSJOUYUBATH 1IEIbIE YHUCIIa, OOBIKHOBEHHBIC U JIECATUYHbIC
JIpoOu, CpPaBHUBATH YKCIIA OJHOTO U Pa3HBIX 3HAKOB.

BrITioNTHATH, cOYeTasi YCTHBIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUECKHE
JNEUCTBUA C HATypaJlbHBIMH M TEIBIMA YHCIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMH JIPOOSIMU, TTOJIOKUTEIIBHBIMU M OTPULIATEIIbHBIMHU YU CIIAMH.

BbluncnsaTh 3HAUYEHUS YUCIOBBIX BBIPAKEHUW, BBIMOJHITh MNPUKUAKY H
OLICHKY pe3yJibTaTa BBIYMCICHUM, BBIMOJHATh MPeoOpa3oBaHUsl YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JICUCTBHIA.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U HW300pa)xkaTh YKCJIa TOYKAMH Ha KOOPJAMHATHOW MpsIMOM, HaXOIUTh
MOJTyJIb YUCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBLHOM CUCTEME KOOPAMHAT C KOOpAMHATaMU
3TOM TOYKH.

OKpyIJIsSITh 1LIEJbIe YUCIa W JICCSITUYHBIC JAPOOH, HAXOAUThH MPUOITUKEHUS
YHUCEIL.

YucsioBbie 1 0yKBEHHbIE BHIPAKEHUSA



[Tonnmate U ynoTpeOnaTh TEPMHUHBI, CBSI3aHHBIEC C 3aMMCHI0 CTENCHH YHUCIA,
HaXOJMTh KBaJpaT M KyO 4uWCia, BBIYUCISATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKECHUH,
COJIEPKAILUX CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMM JCIUMOCTH, PACKIIAJbIBaTh HATypallbHbIE YMCIIa
Ha IPOCThIE MHOXKUTEH.

[Tosb30BaTHCsA MacITaOOM, COCTABIISITH HPONOPLIMHA U OTHOLLEHUS.

Hcnonp3oBaTh OyKBBI Ui 0003HAUYECHUS YHUCE MPH 3allMCU MaTeMaTHYECKUX
BBIPAXXEHUM, COCTABJIATh OYKBEHHBIEC BbIPAKEHUS U (HOPMYIIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHMH, OCYIIECTBIsAA HEOOXOAUMBbIE MOACTAHOBKHM U
npeoOpa3zoBaHus.

HaxoauTe HEn3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 327124

Pemate MHOTOIIaroBble TEKCTOBBIE 337aUl apU(PMETUIECKUM CIIOCOOOM.

Pemate 3amauu, CBsI3aHHbIE C OTHOILUEHUEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOIIEHTaMH, pelIaTh TPU OCHOBHBIE 33/1a4X HA APOOU U MPOIEHTHI.

PemaTte 3amaum, coaeprKaliue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIMYUHBIL:
CKOPOCTb, BpeMmH, paccTosiHue, 1IEHa, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTh, BpeMsi, O0BEM paboOThl, HUCHOJB3Yys apudmeTHUecKue
NEUCTBUA,  OLIEHKY, MPUKHUIKY, TMOJIb30BaThCA  E€AMHHUIIAMU  H3MEpPEHUs
COOTBETCTBYIOILIMX BEIHYHUH.

CocTtaBnsATh OYKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 331a4H.

W3Bnekats MHPOpMAIUIO, IPEACTABICHHYIO B TaOJMIAX, Ha JIMHEHHOM,
CTONOYATOM WM KpPYroBOM JMarpaMmax, HHTEPIPETUPOBATH MPE/CTABICHHBIC
JAHHBIE, UCII0JIH30BATh JaHHBIE MIPU PEIICHUHU 3a/1a4.

[IpencraBnars UHGOPMALIMIO C MTOMOIIBIO TAOJMII, JMHEWHON M CTOJIOYATOM
JUArpaMM.

Haruasanas reomerpus

[IpuBoaUTH TpUMEPHI OOBEKTOB OKPYXAIOLIEro MHpa, MUMEUmMX (Gopmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (PUTYp, IPHUMEPHI
pPaBHBIX U CHMMETPHUUYHBIX QUTYD.

N300paxkaTb ¢ TOMOIIBIO IUPKYJS, JIMHEHKW, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KJIET4aTod Oymare Hu3y4YeHHbIEe IUIOCKHE Te€OMETPUYECKUE
burypsl 1 KOHQUTYpaIi, CAMMETPUYHBIE (PUTYPBHI.

[Tonb3oBaThCs ~ T€OMETPUYECKMMM  MOHATHUSIMHU:  PAaBEHCTBO  (uryp,
CUMMETpPHS, HCIOIb30BaTh TEPMHHOJOIUIO, CBA3AHHYID C CHMMETpHUEH: OCh
CUMMETPHH, LIEHTP CUMMETPUH.

HaxonuTh BeNWYMHBI YIJIOB M3MEPEHHWEM C TMOMOIIbIO TPaHCHIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHOW BEJIMYMHBI, T0JIb30BATHCA MPU PEIICHUH 3a7a4 FPayCHOM



MEpOH YTIIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIIOU
YTJIBI.

BeluuciATh JUIMHY JIOMAHOM, NEPUMETP MHOTOYTOJIBHUKA, I10Jb30BaThCS
€AMHULAMU HU3MEPEHHUs [UIMHBI, BBIPAXKAaTh OJHU €IWHULBI U3MEPEHHS JJIMHBI
4yepe3 Apyrue.

Haxoaute, uCronp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY ABYMS
TOYKaMHM, OT TOYKHU 10 IPSIMOH, JUIMHY IIyTHU HA KBaJIPaTHOM CETKE.

Bbruncnsate  1iomans  (uryp, COCTaBICHHBIX M3 IPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30ueHue Ha TMPsSMOYTrOJbHUKHA, Ha paBHble (Urypsl,
JOCTPAUBAaHHWE [JI0 NPSIMOYTOJIbHUKA, II0Jb30BaThCS OCHOBHBIMHM €IWHMIIAMU
U3MEPEHUs IUIOLAAM, BbIpAXXaTh OJHU EIMHUIBI W3MEPEHUS IUIOLIAAU 4Yepes
JIpyrue.

Pacno3HaBaTh Ha MOJENAX U U300paXEHUAX NMHUPAMUAY, KOHYC, LWJIMHAD,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, FpaHb, OCHOBAHUE, pa3BEPTKA.

N3o00paxathk Ha KjieT4aTo OyMare mpsIMOYTOJIbHBIN Mapajuieienunes.

Bbrancnsate 00bEM MPSMOYTOJIBHOTO Mapajuiesienuneaa, Kyoa, mojib30BaTbCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMA;

Pemate HECNOXHBIE 3a7a4d Ha HAXOXKJICHHE T'€OMETPUYECKUX BEIUYUH B
MIPAKTUYECKNUX CUTyalUsX.



TEMATHYECKOE IINTAHUPOBAHUE
S KIIACC

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

Harypanbnbie uncna. JleiicTBus ¢
HATYpaJbHBIMU YHCIAMH

Harnsaanas reomerpus. Jluauu Ha
IUIOCKOCTH

OOBIKHOBEHHBIC JIPOOH
Harnsaanas reomerpusi. MHOroyrosibHUKH

JlecsiTuuHbie qpodu

Harnsgnas reomerpus. Tena u purypsl B
MIPOCTPAHCTBE

[ToBTOpeHune u 060061IeHNE

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Koan4yecTBo 4acoB

Bceero Konrpoabnsie  Ilpakrnyeckue
padoThI padoThI
43 4
12 1
48 4
10 15
38 2
o 05
10 1
170 11 3

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/7f4131ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce

bub6mmorexa [JOK
https://m.edsoo.ru/7f4131ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4131ce

bub6mmorexa [JOK
https://m.edsoo.ru/7f4131ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/mm

NPOrpamMMmsblI

1 Hatypanbhble uncna

5 Harnsannas reometpus. [Ipsimbie Ha
IJIOCKOCTH

3 Hpobu

4 Harnsannas reomerpusi. Cummetpust

5 Bripaxkenus ¢ OykBamu

6 Harnsannas reomerpusi. @urypsl Ha
IJIOCKOCTH

7 [TonoxxurenpHbIE U OTPUIIATEIbHBIC YHCIIA

8 [IpencraBieHre qaHHBIX

9 Harnsannas reomerpus. @urypsl B
MIPOCTPAHCTBE

10 [ToBTOpeHue, o600IIEeH e,

cucTreéMaTu3anusa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

30

32

14

40

20

170

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/7f414736

bubmnoreka LJOK
https://m.edsoo.ru/7f414736

bubmmorexa [JOK
https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
https://m.edso0.ru/7f414736

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

bu6morexa [JOK
https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA»
B 7-9 KITACCAX

MNOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIs€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIeYUBAET U3yUEHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IIMKIOB, €€ OCBOGHHUE HEOOXOAUMO st
POAODKEHUs 00pa30BaHUs U B TOBCEIHEBHOM KU3HU. PazButne y oO0ydarommxcs
HAYYHBIX TPEJCTABICHUH O MPOUCXOXKACHUH U CYUIHOCTH aireOpandecKkux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUM U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MATEMaTHUYECKOTO MOCIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHHS, HEOOXOIMMBIX JJIsl aJaNnTaluyd B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydyenme anreOpbl oOecreymBaeT pa3BUTHE YMEHHUS HaOIIOJaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOJBI,
dbopmynupoBath yrBepxkaeHus1. OcBoeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS OOYYarolIUXCS: OHM HCHOJB3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE pacCyXIeHUs, 0000IIeHe U KOHKPETU3allNIo, aOCTparupoBaHue U
anajoruto. OOyueHuwe  anreOpe  MpenanojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW ~ JIEATEIBHOCTH OOYYalOIIMXCs, TOTOMY CaMOCTOSITEIbHOE
pelieHue 3a7a4 SBISETCS peann3aluei JesTeIbHOCTHOTO IPUHIINIIA 00yUeHHSI.

B crpykrype mnporpammbl ydueGHOro Kypca «Anredbpa» sl OCHOBHOI'O
o01rero 006pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE
TvHAA: «Yucaa U BRIYHCICHUSNY, «ANreOpandecKke BhIPAKEHUD», «YPaBHCHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUNA pa3BUBACTCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJICHUCTBYS €
IpYyTMMH €ro JHHUAMU. B Xome wu3yueHuss y4yeOHOro Kypca oOydaromuMmcs
MPUXOIUTCS JIOTHYECKU PACCYKIaTh, MCIIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN
s3pIK. B CBSI3M ¢ ATUM B TmporpaMMmy y4deOHOTO Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasiernax
MaTeMaTHYeCKOT0 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YyYaIOIIUMUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMarthyeckoro si3bika. ConepkarenbHONH |
CTPYKTYpHOM OCOOCHHOCTBIO Y4EeOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne mmHUHA «YHWcTa W BBIYHCICHUS» CIYXUT OCHOBOW st
JaJIbHENIIIer0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOy4arOUIUXCA
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI TIOBCEAHEBHOM



KU3HU. Pa3BUTHE MOHATUSA O YMCIE HAa YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (popMHpOBaHHEM
NPEACTaBICHUNA O JEHCTBUTEIHLHOM 4YHKCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeIHeMY 0011eMy 00pa30oBaHUIO.

ConeprkaHue JByX are0pandeckux JUHUM — « AIreOpandecKre BhIPaKECHUS
U «YpaBHEHHUS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTeMaTHUYeCKOTo amnmnapara, HeoOXOIUMOIo JUIsl PeLICHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TIPEJAMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TPYyHNIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpaXXEHHI. AnreOpa IeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JUISL TIOCTPOEHHS] MaTeMaTUYeCKUX MOJeNiel, OIMUCAaHUS MPOLECCOB U
SBJIEHUI peaidbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOAAT Takke
nanbHeilee pa3BUTHE ANTOPUTMUYECKOTO MBIILIIEHUS, HEO0OXOJUMOro, B
YaCTHOCTH, JJIi OCBOCHMSI Kypca HHGPOPMATUKH, M OBJIAJCHHE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHHUs, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPUECTBY.

Copeprxanve QyHKIIMOHAIBHO-TpaQUUEeCKOM JIMHUK HAIEJICHO Ha MOJIyYeHHUE
OoOy4YaromMMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIeH MaTEeMaTUYECKON MOJENH
JUTSL OTUCAHUSL M UCCIEAOBAHUS PA3HOOOPA3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
u obmecrtBe. M3yueHue marepuana CrocoOCTBYET PA3BUTHUIO Yy OOYyYarolIMXCS
YMEHHMSI UCTIOIb30BaTh Pa3IMYHbIE BbIPA3UTEIbHbIE CPEICTBA S3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (QopmMupoBaHue
NPECTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPBHI.

CormacHo yueOHOMYy IUIaHy B 7-9 Kjaccax u3ydaercsl Yy4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpPKaHUS:
«Yucna ¥ BBIYUCICHUN», «ANreOpandeckue BBIPAKECHUS», «YpaBHEHHUS W
HEpaBEHCTBa», « DYHKIIUI.

Ha usyuenne yueO6HOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 gaca (3 ywaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BIYMCICHUA

Jpo6u OOBIKHOBEHHBIE U JECSATHYHBIE, TIEPEXOA OT OJHON (OpMBI 3amUCU
npobeit k apyroil. IloHaTwe panuMoOHaIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
yHOpSAOYMBAHUE pAlMOHANBHBIX 4uceld. Apu]meTnueckue JeUCTBHUS C
palMOHAIbHBIMU YHCIIaMU. PemeHue 3a1a4y U3 peaJbHOM NPAaKTUKU HA 4acTH, Ha
TpoOH.

CreneHb C HaTypaJlbHBIM IIOKa3aTeleM: OIpelaesieHue, MpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONpe/eNieH s, 3auch 00onbIIuX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U ApoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
MIPOLICHTBI, PELICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKHU.

[IpumMeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PeanbHple  3aBUCMMOCTM, B TOM 4HclIe OpsMas M oOparHas
MPONOPLUHUOHAIBHOCTH.

AnreOpanveckue BbIpaKeHUA

[lepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomyCcTUMBbIE
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
(dopmynbl. Beruucnenus no popmynam. [Ipeodpa3oBanne OyYKBEHHBIX BbIPAXKEHUI,
TOXJECTBEHHO pAaBHBIE BBIPAXKEHHUS, MpaBUiia MpeoOpa3oBaHUs CYMM U
IPOU3BEJICHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CloKeHue, BBIYUTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MOpMysbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaapar
CyMMbI M KBajpaT pasHocTh. Dopmysia pa3HOCTH KBaJaparToB. PasnoxeHue
MHOT'O4YJIEHOB HA MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JIMHEHWHOIO
YpaBHEHHMS, pEIICHHE JIMHEUHBIX ypaBHEHH. COCTaBIECHHUE YpaBHEHHI MO
YCJOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3a71a4 C MOMOILBI YPABHEHHUI.

JIuneiHOe ypaBHEHUE C IBYMs MEpEMEHHbIMU U ero rpadpuk. Cucrema JIByx
JVMHENHBIX ypPaBHEHUW C JBYMS IEpEMEHHbIMU. PemieHune cucreM ypaBHEHHM
CIIOCOOOM TOJACTaHOBKHU. [IpuMepbl perieHusi TEKCTOBBIX 3a7ad C MOMOIIBIO
CUCTEM YPABHECHUM.

DyHKUMHA



Koopaunara Touku Ha npssmou. UucioBsle TpoMexXyTKU. PaccTosinue mexnay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

ITpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHarTa
TOYKHM Ha KOOPJAUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyIaMu.
Yrenne rpadukoB peanbHbIXx 3aBucuMocTed. [lonsarue Qynkuuu. ['padux
¢ynkun. CoiictBa Qpynkumii. Jlnneiitnas Gynkuus, e€ rpaduk. ['padux pyHkimm
y = |X|. I'padmueckoe penieHne JIMHEWHBIX ypaBHEHWH M CHCTEM JIMHCWHBIX
YPaBHECHUU.

8 KIIACC

Yucii1a 1 BBIYUCTICHUSA

KBagparubiii kopeHb u3 uwucina. [loHsiTue 00 uUppalMOHATLHOM YHCIIE.
Jecatuunple TPUOIMKEHUST UPPAIMOHAIBHBIX uKcen. CBoMCTBa apuMeTHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKECHUN
Y BBIUHUCIICHUAM. JI€CTBUTEIIBHBIE YUCIIA.

Crenens ¢ UenpIM NOKa3aTeneM u e€ ceorictBa. CTaHmapTHAS 3alKCh YHUCIA.

AureOpanveckue BbIPaKeHUA

KBagpaTHplii  TpEXWIEH, pa3JIOKEHHE KBAaIpaTHOTO TPEXWIECHA Ha
MHOKHTENH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHHUE, JeJIeHHe anredpandeckux JapoOei.
PanronanbHbIe BRIpaKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASIINUXCS K JUHEHHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATILHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YpaBHEHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JVMHENHBIX YpaBHEHUW C JABYMs NEpPEMEHHbIMH. [IpuMepbl pelieHuss CucTtem
HEJIMHENHBIX YPABHEHUU C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKIMHA

[Tonsitue @ynkiuu. OOacTh OMpeAeNeHus W MHOMXECTBO 3HAUYCHHIM
byukiuu. CriocoOs! 3a1aHus PyHKIIHIA.

I'padpux ¢ynkumuu. YUrenune cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps
rpadguKoB GYHKIHA, OTPAKAIOIINX PEATHHBIE TPOIECCHI.



OyHKIUU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHATLHBIC
3aBUCUMOCTH, UX Tpaduku. OyHKIUU Yy = X4y =x3, y =, y=|x|. I'padrueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUN.

9 KIIACC

Yucaa 1 BBIYMCICHUA

PanvonanbHbie 4HClia, UppallMOHATIbHBIC YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHbIE ApoOou. MHOXKECTBO AEMCTBUTENbHBIX YUCEN, ACHCTBUTEIbHbIE YUCIIA
KaKk OECKOHEUHbIE JACCATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEKJ1y MHO>KECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPAMOIA.

CpaBHEHUE JIEWCTBUTENBHBIX YHCET, apu(PpMETHYECKUe JEHCTBUS C
JNEUCTBUTEIbHBIMU YUCIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEro MHpPA, UIMTEIbHOCTh MPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEnHoe 3HAYCHHE BEIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTIICHHE
yucen. [Ipukuka u olieHKa pe3yJbTaTOB BHIYUCICHUI.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Penienre ypaBHEHUN, CBOASAIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHe. PemeHnne ypaBHEHUMN, CBOASIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUNA TPETbEU U 4ETBEPTOU
CTENEHEW Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ AByMs NEpeMEeHHbIMH M ero rpa¢uk. Pemienune cucrem JIByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Japyroe — BTOpoi cTeneHu. [ 'paduueckas
MHTEPIPETALNUS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOoW. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
['paduueckass wHTEepHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIMHA

KBanpatuunas ¢yskuusa, e€ rpaduk u cBoictBa. [lapabomna, KoopauHATHI
BEPIIMHBI apadoIbl, 0Cb CAMMETPHUH MAPAOOIIBI.

I'padukn bysxmmit: Y = kx, y = kx + b, y = k/x, y = x°, y =X, y = |X| 1 ux
CBOMCTBA.

YucioBbIC MOCIEI0BATEIBHOCTH U MPOrPecCum



[IoHsiTHE 4YHKCIIOBOM NOCHENOBATEIBHOCTU. 3aJaHUE IOCIEIOBATEIBHOCTH
peKkyppeHTHOH dhopmyoi u GpopmyIoit N-ro yieHa.

Apudmernueckass U reomerpuueckas mnporpeccur. dopmyinbl N-ro ujieHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MEPBBIX N YIEHOB.

N300paxkeHne 4wiIeHOB apuU(PMETHYECKON U T€OMETPUYECKOW MpOorpeccuii
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIOHEHUUAIBHBINA POCT.
Cno>XHbI€ NPOLIECHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl  ydyeOHOro Kypca
«Anrebpay XapaKTepHU3yIOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMpPEJICTAaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro olliecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTUYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIMUIIOB B ICATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsg Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW mpodeccuoHaabHON
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OSMOIMOHAILHOMY MW  3CTETHYECKOMY  BOCHPHATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajJiau, PEIICHUN, pPacCyXIECHUM, YMEHHUIO BHUJETh
MAaTEMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIlMEd B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, MIPUPOJIBI 1
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HaykKH Kak cQepbl UeloBeueCcKOi
NEATEeIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUMUMOCTH IS Pa3BUTUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJECHHEM MPOCTCHITMMM HABBIKAMHU HCCIEA0BATEIIHCKOU
NeATEeIIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJbLTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KWU3HU  (3I0pOBOE  IUTaHWUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryjsipHas ¢dusnyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAaKOTO e IpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM Ui pelIeHus 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpeibl, IJIaHUPOBAHUS TOCTYNKOB U
OIIEHKH HX BO3MOKHBIX MOCJEACTBUM ISl OKpY’Karolel Cpeabl, OCO3HAHHEM
r100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX IMTPOOJIeM H ITYyTEeH UX PEIICHUS,

8) apanTanmus K M3MEHSIIOMIUMCS YCJOBHSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPpUOOpeTaTh B COBMECTHOM AEATEILHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUHU U3 OTbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyeckue JaeiicTBUA:

e BBISIBJISITh U XapPaKTEPU30BaTh CYLIECTBECHHBIE MPHU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXIY MOHATUSIMH, (HOPMYIHPOBATH
ONpENICIICHUS]  TOHSATHH, YCTAaHABJIWBATH  CYIIECTBEHHBIM  MPU3HAK
KJaccuuKau, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAIIN3A;

e BOCTIpUHUMATH,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYXKICHHS:
yTBEpJUTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



* BBISIBJISITh MaTeMaTUYeCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npotuBopeursi B (akTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHMS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUNL;

e ICJIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JECIYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKIACHUH (MpsSMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOATENIHO HECIOXKHBIE T0Ka3aTelIbCTBa
MaTteMaTH4ecKuX (DaKToB, BHICTpaWBaTh AapPTryMEHTAIUIO, TPUBOJIUTH
MIpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;

e BBIOMpaTh croco0 pemieHus y4deOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HaubOoNee MOAXOMAIMMA C Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckue JeCTBHS:

* ICTI0JIb30BAaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynIUpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUne, Mpodiemy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpPMHPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHE;

e IPOBOJIUTh IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM
AKCHEPUMEHT,  HEOOJIbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYECKOrOo O0O0BEKTa, 3aBHCHMOCTEM OOBEKTOB
MEXy cOOO0M;

e CAMOCTOSITEIBLHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO Pe3yJbTaTam
MPOBEJEHHOTO HAOIOJEHUS, HCCIIEI0BaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

« IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMIpollecca, a TaKXKe BbIIBUIATh
MIPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

¢ BBISIBJIAITh HEJIOCTATOYHOCTh W HW30BITOYHOCTH HMH(GOpPMALUM, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHMS 3319,

e BBIOMpaTh, AaHAIM3UPOBATH, CHUCTEMATU3UPOBATh W WHTEPHPETUPOBATH
HH(pOpMAIINIO Pa3IUYHBIX BUJOB U (HOPM MIPECTABIICHHUS;

e BBIOMpaTh (opMy TpeACTaBlieHUs UWHPOpMAMKM W WILIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMH, JAuarpaMMaMy, HWHOM TIpapukod Hu HuX
KOMOMHAIIUSIMU;

¢ OIICHMBATh HANAEKHOCTh HH(OPMAIMU TIO KPUTEPHUSIM, MPEIITOKEHHBIM
y4uTEIeM UWIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMmyHuKaTHBHbIE YHUBepPcaJbHbIEe YueOHbIe 1elicTBUSA:



 BOCIIPHHUMATH U (OPMYJIHUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMHU
U 1easMUd OOUIeHMsI, SICHO, TOYHO, IPAMOTHO BBIPaXKaThb CBOIO TOUYKY
3peHus B YCTHBIX M NHMCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOIy
pelieHus 3a7ja4l, KOMMEHTHPOBATh MOJIYYEHHBIN pe3yibTarT;

eB X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOU TEMBI,
poOJIeMBbIl, perIaeMoi 3aJJauu, BBICKA3bIBATh UJIEH, HALICIICHHBIE HA IIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYTHUX
YYaCTHUKOB JHajiora, oOHapy»XHUBaTh pa3jMyle U CXOJCTBO MO3MILUN, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e IPEJICTABJIATH PE3YJIbTAThl PEIICHUS 3a]a4H, IKCIIEPUMEHTA, UCCIEA0BaHUS,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (POpMAT BBHICTYIUIEHHUS C YUYETOM
3a]a4 Mpe3eHTaIli U 0COOEHHOCTEH ayIUTOPHH;

e [IOHMMAaTh U HMCIOJB30BATh PEUMYLIECTBA KOMAaHIHON U UHAUBUIYAJIBHON
paboThI MPU PEeIICHUH YYEOHBIX MaTeMaTHUYECKUX 3aa4;

e IPUHUMATH LEJIb COBMECTHOW AESATENBHOCTH, IUIAHUPOBATH OPraHU3ALNIO
COBMECTHOH paboThl, pacmpelneisiTb BHABI pPadOT, IOTrOBapUBATHCA,
00CyXIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHUX
JIIOJICH;

e y4aCTBOBaTh B TIpPYNIOBbIX (¢Gopmax paboTel (0OCykaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPpMbl W JPYTHE), BBIIOJHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOU JECHCTBUS C APYTUMHU WIEHAMHU KOMaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeliCTBHUA
Camoopranusanus:

e CAMOCTOSITEIBHO COCTaBJIATh IUIAH, AITOPUTM pEHICHUS 3aJaud (MU €ro
4acTh), BBIOUpATh CIOCOO pemieHus ¢ y4€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUaHThI peUIEHUI ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJICKT:

* BJIAJZIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJISL IIpoLiecca U pe3ysbTara
pElIeHHs] MaTeMaTUYeCKOM 3a/1auu;

e PEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIHTATA JIESITEIBHOCTH ITOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JTOCTHKEHUS WM HEJAOCTUKEHUS LENH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEJMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 KJjacce OOyYarONIMICS TOJYYHUT CIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

BrITIONTHATH, cOYeTass YCTHBIE W MHChbMEHHBIC MPUEMBI, apu()METHUSCKUEC
JEUCTBHUSI C PAlMOHAIIBHBIMU YHUCIIAMU.

HaxonuTe 3Ha4YeHHS YHUCIIOBBIX BBIPAKEHUU, MPUMEHATH Pa3HOOOpa3HBIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUU APOOHBIX BBIPAXKEHUM, COACPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoauTh OT omHON (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHUBATH U YIOPSIAOUYMBATH PAIMOHAIIBHBIC YHUCIIA.

OKpyIJITh YuCna.

BBINOJHATE TPUKUAKY U OLEHKY PE3yIbTaTa BBIYUCICHUN, OLICHKY 3HAUEHUN
YUCJIOBBIX BbIPAXKEHUW. BBINOIHATH AEUCTBUS CO CTENEHSMHU C HATypajJbHBIMU
MOKa3aTeIsIMHU.

[IpumeHAT,  OpU3HAKH  JEJIUMOCTH,  PA3JOKEHUE HA  MHOXKHUTEIH
HaTypaJIbHbIX YHCEIL.

Pemate NpakTUKO-OPUEHTHPOBAHHBIC 3aJ1a4l, CBSA3aHHBIE C OTHOLICHUEM
BEJINYMH, MPONOPLHUOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUA 3aJa4 ¢ YYETOM OTPAaHUYCHUH, CBSA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpandecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpOXCHUW MNpPH 3aJaHHBIX 3HAYCHMSIX
MEPEMEHHBIX.

BeimoHSATh  mpeoOpa3oBaHUS  IEJIOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEJACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXXEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOYJIEHA Ha
MHOT'OYJICH, TPUMEHSTH (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyliecTBISATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXHWTENS, TPYNIUPOBKH  CIAracMbIX,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOKEHHSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
Y3 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMH IMOKA3aTEISIMHM IS
npeoOpa3oBaHus BEIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA



Pemats nMHENWHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IPaBUIIA
Iepexo1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, sABisieTCs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduyeckre METObl IPHU PEIIEHUN JTMHEUHBIX YPAaBHEHUMN U UX
CUCTEM.

[TonOupaTe mnpuMepsl Map 4YUCEN, SBISAIOIIMUXCA PELICHUEM JIMHEHHOTro
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, MOJIb3YSICh TpaUKOM, NPUBOJUTH HPUMEPHI pPELICHUs
YpaBHEHHS.

PemaTp cucteMbl 1BYyX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
YHUCIe rpapuIecKu.

CocraBisiTh W pemiaTh JUHEHMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHII IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H ITOJyYECHHBIN pe3yJIbTaT.

DyHKIMHA

N306pakaTth Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMChIBATH YHCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKHU ITO 33JaHHBIM KOOPAWHATAM,
cTpouTh Tpaduku muHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSAHHUE, LE€HA, KOJUYECTBO, CTOMMOCTb,
POU3BOAUTEILHOCTD, BpEMsl, 00BEM paOOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduueckuil cnoco0 MpeAcTaBiICHUS W aHaNIW3a WH(OpMalNH,
U3BJIEKaTh U MHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPUKOB PEATIBHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucjia 1 BBIYUCTICHUSA

Hcnonp30BaTh HayaJgbHbIE MPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX
Yucell JJisi CPAaBHEHUSI, OKPYTJICHUS U BBIYUCIICHUM, n300paxarb JEeHCTBUTENbHBIE
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOW MPSAMO.

[IpumeHaTs moHATHE apU(PMETHUYECKOrOo KBaJpaTHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHM, WCIIOJIBb3YS MPU HEOOXOIUMOCTH KAJbKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJAPATHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUUYHBIX
npobeii u crenieHeit uucna 10.

Aure0panvecKkue BbIPaKeHUs!

[IpumMeHsATh TMOHSATHUE CTENEHW C LEeJbIM IO0Ka3aTelieM, BbIIOJHSITh
npeoOpa3zoBaHus BbIPAXKEHHM, COAEpKALIUX CTETIEHH C LEIbIM ITOKA3aTENIEeM.

BEBINOTHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUSI PAIMOHATBHBIX BBIPAKECHUN
Ha OCHOBE MpaBUJI ICHCTBUIN HAaJl MHOTOUJICHAMH U alreOpandecKuMu Ipo0sMu.

PackiianpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUM IJIs1 pEUICHUS] Pa3IUYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHBIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC YpaBHEHWS,
CBOJISIIIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTE IPOCTEUIINE UCCIIEAOBAHNS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUuecKnX NpeICcTaBIeHn (YCTaHaBINBAaTh, UMEET
JU ypaBHEHUE WJIM CUCTEMa YPABHEHUMN pEUIEHUs, €CIU HMEET, TO CKOJbKO, U
npoyee).

[lepexonuth OT ciOBECHON (HOPMYIMPOBKU 3ajadyu K €€ anreOpandyeckoiu
MOJIEIA C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4H IOJTYUYEHHBIN pe3ybTarT.

[IpumMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pemiarh JIMHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM U WX CHUCTEMBI, JaBaTh
rpauuecKy0 WUIIOCTPALMIO MHOKECTBA PpEUICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHnmMaTh W WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONpEACNsITh 3HaueHHe (YHKIHMH O 3HAYCHUIO
aprymMeHTa, OnpeaessaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpapuku 3jIeMEHTapHbIX QYHKIUN BUJIA:

y = kix, y = x2, y = x3,y = ||, y = VX, OIHCBIBAaTb CBOWCTBA JHCIOBOM
dbyukimu 1o e€ rpaduxy.

K xkoHiy oOyuenus B 9 kiacce oOOydYarOHIMICS TONYYHUT CIETYIOIINE
IpEeIMETHbIE PE3YJIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PAIUOHAIIbHBIEC U UPPALlMOHATIBHBIE YHUCIIA.

BeimonHaTh  apudMeTndecKkue JEUCTBHS C PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE W TIMCbMEHHbIE TMPUEMBI, BBINOJIHATH BBIUUCIEHUS C
UPpaLMOHATIBHBIMU YHCIAMHU.



Haxonute 3Ha4YeHHs CTENEHEW C LEJNbIMU I[IOKa3aTeasiMU W KOPHEW,
BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyriarh JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUJIKY pe3yJsibTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHENHBIE U KBaApAaTHBIE yPaBHEHWs, YPAaBHEHUS, CBOISIIMECS K
HUM, IIPOCTEHIIEe TPOOHO-paIliOHATbLHBIC YPaBHEHHUS.

Pemate cuctembl ABYX JHUHEHHBIX YPAaBHEHHM C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiath TEKCTOBBIE 3ajauM alreOpamdeckuMm CHocoOOM C  MOMOUIBIO
COCTABJICHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPAaBHEHHH C IByMsI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CHUCTEM YPaBHEHHH, B
TOM YHCJIE ¢ TPUMEHEHHEM TpauiecKkux mpeacTaBieHui (yCcTaHaBIUBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMA ypaBHEHUW PELICHHS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHEWHBIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pa)katTh
pellieHue HEPaBEHCTB Ha YHMCIOBOW MPSMOM, 3alMCHIBATH PELICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemiate  cuUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300pa)»kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMCHIBATh PEIIEHUE C OMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3TUYHBIX 33/1a4.

DyHKIUU

Pacno3naBath (yHKIMHU H3y4eHHBIX BUJIOB. [loka3biBaTh CXEeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHON TIOCKOCTH TpadukoB GyHKImA Buga: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢, y=x3,y=1%y = |X|, B 3aBucumoctu ot
3HaYeHUN KO3()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U n300pakarh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OMUCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBath KBagpaTUYHyrO (QYHKIHIO 1O (opMyJie, MPUBOJIUTh TPUMEPHI
KBaJpaTUYHBIX (DYHKIMNA U3 peaibHOM KU3HU, (PUZUKU, TECOMETPUH.

Ymncsi0BbIE MOC/I€I0BATEILHOCTH U IPOrPecCum

PacrioznaBath apudmeTHUecKkyr0 M TEeOMETPUUYECKYIO TMPOTPEeCcCHUd TpH
Pa3HbIX coco0ax 3a/1aHusl.

BbIMOMHATH BBIYUCIAEHUS € UCHOJb30BaHUEM (opMysn N-TO  4YiieHa
apu(pMETHUECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI IEPBBIX N UJICHOB.

N300pakaTh YI€HBI TMOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.



Pemates 3amgaum, CBS3aHHBIC C YWCIOBBIMH IOCIICIOBATEIHHOCTSIMH, B TOM
YHCIIe 3a/la4i U3 PeabHOM JKU3HU (C UCIMOJIb30BAHUEM KaJIbKYJISATOPA, IUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

Yucna 1 BEIYHUCICHUS. PaI_II/IOHaJ'II)HBIC
qucia

Anrebpanueckue BbIpaXKeHUs
VYpaBHEHUs U HEpPAaBEHCTBA
Koopaunats! u rpadpuku. OyHKImm

[ToBTrOopenue u o6o0IIEHUE

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

Koan4yecTBo 4acoB

Bcero

25

27

20

24

102

KoHTpoJbHbIe
padoThl

IIpakTHYeckue
padoThl

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Yucaa ¥ BEIUMCIICHUS. KBa,Z[paTHBIe KOPpHHU

Yucna u Beramciienns. CTeneHs ¢ OCJIbIM
IIOKa3aTejiIeM

AnrebpanuecKue BHIPAKCHHUS.
KBagpartsslii TpéxuieH

Anrebpanueckue BbIPaXKEHHUS.
Anrebpanueckas 1pooOb

VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie
ypaBHEHUS

VYpaBHeHus u HepaBeHCTBa. CHCTEMBI
YpaBHEHUI

VYpaBHeHus 1 HEpaBeHCTBA. HepaBeHcTBa
®OyHkiuu. OCHOBHBIE TOHATHUS
Oynknuu. YucnoBeie PyHKITUN

[ToBTOpeHMe U 06001IeHNE

KoanuyecTBO 4acoB

Bcero

15

15

15

13

12

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Uucna v BeruuciaeHus. JlefcTBUTENbHBIC
yucia

YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUSA C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
ypaBHEHUN

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

OyHKIUU

YucaoBble MOCIEAOBATEILHOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUH

KoanuyecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoTsI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [JOK
https://m.edsoo0.ru/7f419d08
but6mmoreka [IOK
https://m.edso0.ru/7f419d08
but6mmoreka [IOK
https://m.edsoo0.ru/7f419d08

but6mmoreka [JOK
https://m.edso0.ru/7f419d08

but6mmoreka [JOK
https://m.edso0.ru/7f419d08

but6mmoreka [JOK
https://m.edso0.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pAa3AEJIOB UIKOJBHOW MaTeMaTHKH,
UMEIOINUKA CBOEH LENbI0 00ECIEeUNTh M3YyYEHUE CBOMCTB M pa3MEpPOB (QUIYp, HX
OTHOUIEHWI M B3aUMHOE  pPACIOJIO)KEHUE, ONUPAETCs Ha  JIOTMYECKYIO,
JIOKA3aTeJbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o01iero 00pa3oBaHus 3aKJIOYAETCS B TOM, YTO OOYYaAIOLIUICS YUUTCS IPOBOJUTD
JIOKA3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUSI, JOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHus «OT TPOTHUBHOTO», OTIMYaThb CBOMCTBA OT NPHU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii 1enpi0 M3yuyeHUss TE€OMETPUHU SIBISETCS HCIONb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEIIEHUU KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3ajad,
BCTPEYAIOIIMXCSA B peanbHOM Ku3HM. OOydaromuiicss AODKEH HayYUThCS
OIPENETUTh F€OMETPUUECKYIO0 (UTYpY, ONHCATh CIOBAaMHU JAaHHBIM 4epTEX WIH
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOJUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabeys wih TpeOdyemble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTHUYECKOTO XapakTepa OOy4arolMics y4UTCS CTPOUTh
MaTEMaTUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJICKBAaTHOCTH ITOJYYEHHOTO PE3YyJIbTATA.

KpaiiHe BakHO NOTYEPKUBATH CBSI3M T€OMETPUU C JPYTUMHU Y4EOHBIMU
peIMEeTaMH, MOTUBUPOBATh MCIOJIb30BaTh OMPEACIICHUS T€OMETPUUECKUX (PUTYP
U TIOHATHH, EMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHHU B (U3HKE U
TEXHUKE. OTH CBsi3W Haumbojee SApKO BHJIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHouieHus», «Mertoa koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPA3EIIbl
comepxkaausi: «['eomerpuyeckue ¢Gurypel W UX CBOWCTBa», «M3mepenwue
Ir€OMETPUYECKUX  BEJIIMYUH», «JleKapTOBBI KOOpPAMHATBI HAa  IUIOCKOCTHY,
«Bekrtopsl», «JIBuxkeHus miockoctny, «IIpeodpazoBanus mog00us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 vacoB (2 yaca B Henen), B 9
KJjacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauanenbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yo Buasl
yrioB. BeprukanbHble U cMmexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTroJIbHUK. [[apannenbHOCTh M EPIEHINKYIIIPHOCTD MPSMBIX.

Cummerpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPHHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOLLIEM MUPE.

OCHOBHbBIE TIOCTPOEHHSI C MOMOILUBIO LHPKYJS U JIMHEUKU. TpeyroyibHUK.
BricoTa, Meinana, 6uccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUU  TpeyroibHukH. HepaBeHCTBO
TPEYTOJIBHUKA.

CpolicTBa ¥ TpU3HAKU PABHOOECAPEHHOTO TpeyrojibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoliCTBa ¥ IPU3HAKU NapaJUIEIbHbIX NPAMbBIX. CyMMa yTiIOB TPEYTrOJIbHUKA.
BHenHue yrisl TpeyroyibHUKA.

[IpsiMOyroNibHBIA  TpeyroiabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKaA,  MPOBEAEHHOM K  rumnoreHyse. lIpu3Haku  paBeHCTBa
MPSMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTOJIbHUK € YIJIOM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEeM yIJie U OOJbLIEH CTOPOHE TPEyroJbHHUKA.
[lepnieHAUKyYIJISIP U HAKIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yrina W CepeaUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpyXHOCTp M Kpyr, XOpAa M JUMaMeTp, HUX CBOWCTBa. B3aumMmHOe
PAaCIIONIOKEHUE OKPYKHOCTU M npsiMor. KacarenpHas u cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BHOHMCaHHas B yroj. BrnucaHHas W onucaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBouctsa. HacTHeie
cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIHUK, pOMO, KBaapar), MX MPU3HAKU H
cBorictBa. Tpamemusi, paBHOOOKas Tpameinus, €€ CBOWCTBA M NPHU3HAKHU.
[IpsiMoyTroJibHAs Tpaneiusi.

Meron ynBoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema ®Daneca u
TEOpeEMa O MPOMOPUUOHATIBHBIX OTPE3KaX.

Cpennue TUHUM TPEYTOJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Togobue TpeyroabHUKOB, Kod(pduiueHnt mogodus. I[lpuszHaku mnomoOus
TPEyroJabHUKOB. [IpuMeneHune noao0ust mpu penieHuy MPaKTUYECKUX 3a1ad.



CpoiicTBa miom@aaei reomeTpudeckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, MapajieiorpaMMa, pomba u tpanenuu. OTHOIIEHHE IUIoLaAen
oA00HBIX GUTYP.

Brluncnenne miomaaeid TpeyroJbHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHMHYC, TaHT€HC OCTPOro yrila MNPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpHUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrnivcanHble W UEHTpaJbHBIE YIJIbI, YIOJI MEXIYy KacaTeJIbHOW M XOPAOM.
Yriel  MexIy ~XopJaMM M CEeKyIlMMHU. BrmucaHHble H ONKMCaHHbBIE
YEeThIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue AByX OKpyxkHocteil. Kacanue
okpyxHocTei. O0uue KacaTeabHble K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIBI TPUBEACHHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKuMX 3aJady C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmoaoous. [logqodue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPZA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIBHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpa,  COHAINpPAaBIEHHBIE  BEKTOPHI,
[IPOTUBOIOJIO)KHO  HANPAaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTOopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIMH U YTJIOB.

JlekapToBbI KOOpAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, EPECCUCHUE OKPYKHOCTEW U MPAMBIX. MeTOJ KOOpJANHAT U €ro
MIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIbHUKHK. JlmuHa  OKpyXHOCTH. ['pamycHas wu
paavaHHas Mepa yria, BbIUYHCIECHUE JJIMH IOyr OKpyxxHocTeu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (GUryp (dJIeMEHTapHBIC
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl  ydyeOHOro Kypca
«I"eoMeTpus» XapaKkTepU3yrOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMpPEJCTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro olliecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTUYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUUYECKUX MPUHIIUIOB B ICITEILHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsg Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW mpodeccuoHaabHON
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OSMOIMOHAILHOMY M  3CTETHYECKOMY  BOCIPHATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajJiau, PEIICHUN, pPacCyXIECHUM, YMEHHUIO BHUJETh
MAaTEMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIlMEd B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UelOBEKa, IPUPOJIBI U
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HaykKH Kak cQepbl UeloBeueCcKOi
NEATEeIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUMUMOCTH IS Pa3BUTUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHPA, OBJIAJECHUEM MPOCTEHIIMMM HaBBIKAMHU HCCJIEA0BATEIbCKON
NeATEeIIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJbLTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  MUTAHMUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryjsipHas ¢dusnyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAaKOTO e IpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYCCKUX 3HAHUM ISl pelIeHus 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpeibl, IJIaHUPOBAHUS TOCTYNKOB U
OIIEHKH HX BO3MOKHBIX MOCJEACTBUM ISl OKpY’Karolel Cpeabl, OCO3HAHHEM
r100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX IMTPOOJIeM H ITYyTEeH UX PEIICHUS,

8) apanTanus K M3MEHSIIOMIUMCS YCJIOBHSM COLUMAIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPpUOOpeTaTh B COBMECTHOM AEATEILHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHBIC Y4eOHbIC 1CHCTBUSA

ba3oBble JJornyecKkue 1ecTBUA:

e BBUIBIISAITH M XapaKTEPU30BaTh CYIECTBEHHbBIE NMPU3HAKK MaTeMaTHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHHH MEXIy IOHATUAMH, (OPMYIHPOBATH
OTpeNieliCHUs]  TIOHSTHH, YCTAaHABIWBATh  CYIICCTBEHHBIM  MpPHU3HAK
KJaccu(UKaIMu, OCHOBAaHUS Jis OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAIHN3A;

e BOCIIpUHUMATh, (OpMyIHpoBaTH W  NPeoOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIBLHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacTHBIE W OOIIHE,
YCIIOBHEIE;



e BBISBIIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUIA;

e JICNAaTh BBIBOJALI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIFOUCHH 110 aHAJIOTHH;

e pa3buparh JOKA3aTEIHCTBA MATEMATUYECKUX YTBEPXKICHUU (MIPSMBIE U OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBa
MaTeMaTU4YeCKuX (HakTOB, BBICTpPAUBATH APTYMEHTAIMIO, IPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;

e BBHIOMpATh CHOCOO penieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pENICHUS, BHIOMpATh HauWOoJiee TOAXONAIMUNA C YIETOM
CaMOCTOATENFHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

e HCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEILCKUNA HMHCTPYMEHT IO3HAHMUS,
(opMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOpEUHE, NpodIeMy,
CaMOCTOATENILHO YCTaHABJIMBATh HMCKOMOE | JaHHOe, (OPMHUPOBATH
TUIN0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e IPOBOJUTH IO CaAMOCTOSITEIbBHO COCTaBJICHHOMY IUIAaHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIEJOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

e CaMOCTOSITENIbHO (hopMyIHupoBaTh OOOOIICHMSI M BBIBOJABI IO PE3yJbTaTaMm
POBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUSI, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUI;

e IIPOTHO3UMPOBATh BO3MOXHOE pAa3BUTHE IMpOILEcCa, a TAKKE BBIABUIATH
MIPETMOIOXKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBUIBIISAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HWH(OpMAIUU, IaHHBIX,
HEO0OXOIMMBIX JIJIsl PEIICHUs 3a]auH;

e BBHIOMpATh, aHAJIU3WPOBATh, CHCTEMATH3UPOBAaTh M HHTEPIPETUPOBATH
uHGOPMAITIIO PA3ITMIHBIX BUIOB B (OPM MIPEICTABIICHHUS,

e BBHIOMpATh (QOpMy TpeAcTaBlieHUS HHPOPMAIMM ¢ HILTIOCTPUPOBATH
permacMbie  3aJadd  CXEMaMH, JuMarpaMMmaMu, WHOH Trpadukod W UX
KOMOWHAIIMSIMHU;

e OIICHWBATH HAACKHOCTh HWHPOPMAIMH 10 KPUTEPUSIM, MPEATIOKCHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHHBeEpCAJbHbIE YUeOHbIE TelCTBHUS:

e BOCIPUHUMATh U (HOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUHU C yCIIOBUSIMHU
U LEJIAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHHUS



B YCTHBIX M MHCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy pPEIICHUS

3a/1a4yu, KOMMEHTHUPOBATh MOJTYYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJCHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMHI,

poOJIeMBI, pelIaeMOl 3a/auu, BBICKAa3bIBaTh UJCH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHUX

YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3jIMYM€ W CXOJCTBO IO3UIIHHA, B

KOppeKTHOU popme hopMyTupOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TIPEICTABIATH PE3YJIbTATHl PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, NCCIICIOBAHMUS,
IIPOEKTa, CAMOCTOSTEIIFHO BRIOUPATh (JOPMAT BBICTYIUICHHUS ¢ YIETOM 3a7a4
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

e TMOHUMATh W HCIIOJH30BATH MPEUMYINIECTBA KOMAHAHOW W WHIUBUIYaIbHOU
paboTHI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e TPUHUMATH II€JIb COBMECTHOU JESATEIHHOCTH, TUTAHUPOBATH OPTaHHU3AIHIO
COBMECTHOW pabOThl, pachnpeneisiTh BHIbI padOT, JIOTOBAPUBATHCA,
00CyKJaTh MPOLIECC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIFO/IEH;

e y4acTBOBaTh B TIPYyHmoBbIX (opMax paboTel (0OCYXIeHHS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJWHHUPOBAThH CBOW JEHCTBHSI C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMUNA MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IJIaH, AJITOPUTM pEIIeHUs 3afaud (MU ero
4acTh), BBIOMpaTh CHOCOO peleHUs ¢ y4ETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHPOBAThH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

e BIAJETh COCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOLECca U pe3yibTaTa
pelIeHns] MaTeEMaTUYECKOM 3a1auH;

e IPEABUAECTH TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PEIICHUH 33]1a4H,
BHOCHUTb KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3YyJIbTaTa AEATEIbHOCTH MOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JOCTHXKEHHSI WJIM HEIOCTHOXKCHHS LEJNH,
HaXOAMUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHiy oOyueHuss B 7 kjacce OOydaroIIMHCA MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh W3y4Y€HHBIE TIE€OMETPUYECKUE (UTYpBI, ONPEENIATh HUX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb TI'eOMETpHYecKue (GUTYpbHI, BBITOIHATH
YepTEeKU 110 YCIOBHUIO 3anadd. M3mepsaTb JNMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
PemaTe 3a1auu Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jenats rpyOyi0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH MPEIMETOB B
peaIbHOW JKM3HHU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nmuuarh pasmepsl 3THX
OOBEKTOB 110 NOPSAAKY BETUYHUHBI.

CTpouTh Y4epTEXKH K TEOMETPUUECKUM 33/1a4aM.

[Tosp30BaThC NpPHU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, HCIOJb30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PELICHUU 3a/1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C MCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tosp30BaThCA NPU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJBHHUKOB,
CBOWCTBOM  MEJWaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYTOJBHUKA, B PELICHUN TEOMETPUYECKHX 3a4ad.

OnpenensaTe NapauieabHOCTh MPSAMBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT
Cc HUMH cekyuas. Onpeneniars napauiedIbHOCTh MPSAMBIX C ITOMOILBIO PAaBEHCTBA
PACCTOAHUM OT TOYEK OAHOU MPSMOU O TOYEK APYTOM MPSIMOM.

PemaTe 3ajaumn Ha Ki1eT4yaToi Oymare.

[TpoBOIUTH BBIUKCIEHUS M HAXOIWUTh YHCIOBbIE U OYKBEHHBbIE 3HAYEHHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB ¥ MHOI'OYTOJIBHUKOB, CBOWCTB YIJOB, OOpa30BaHHBIX IIpU
[IEPECEYECHUN JBYX MAPAJUIEIBHBIX MpPsAMBIX CEKyIlled. Pemars npakTudeckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Branerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATH
OHMCCEKTPHCY yIJla U CEpEAUHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK FT€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIUpPOBaTh OINPEAECIEHUS OKPYKHOCTM WU Kpyra, XOpJAbl U TUAaMETpa
OKPY’KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TH CBOMCTBA IIPU
penieHnuy 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETb
HaxoauTh €€ ueHTp. [lomb3oBaTbesl pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIC
NEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Biraners moHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BaTbCSA TEOPEMOU O
NEPIIEHINKYJIAPHOCTH KacaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.



[lonp30BaThCsA MPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, ITOHUMATH
UX IPAKTUYECKAN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOCHUS C ITOMOIIBIO LIUPKYJIS U
JINHENKH.

K xonmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBath OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPHU PELICHUU T€OMETPUYECKUX 3a4ad.

[IpumeHsATh CBOICTBAa TOYKHM IMEPECEUCHMs] MEJMaH TPeyrojibHUKa (LEHTpa
Macc) B pEIICHUH 3a/1a4.

BrageTs moHATHEM CpeqHEN JUHUM TPEYTOJIbHUKA U TpalelWH, PUMEHSTh
MX CBOMCTBA NPH PEUIEHUH T€OMETPUUYECKUX 3anad. llomp3oBarbCcs Teopemoi
dasieca ¥ TEOPEMO O IPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PEILICHHUS
MPAKTUYECKUX 3a/1a4.

[TpuMeHATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH I'€OMETPUYECKUX
3a/1ad4.

[Tonp3oBatbess Teopemoirt [ludaropa ans pemieHuss T€OMETPUUYECKUX U
NpakTH4ecKux 3agad. CTpOUTh MAaTEMAaTUYECKYK) MOJENIb B IPAKTHYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIHBI.

Brmamerp mNOHATMAMM CHUHYCA, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
IIPSAMOYTOJIBHOIO TpeyroibHuKa. [101630BaThCs ITUMM MOHATHIAMU I PEIICHUSA
IIPAKTUYECKUX 3a/]a4.

Beruncnsars (pa3audHbIMU CIOCOOAMHM) TUIONIAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIBHBIX ~ (Quryp (mosib3ysich, TI€ HEOOXOOUMO, KaJIbKYJIATOPOM).
[TpuMeHATh MOJIyYeHHbIE YMEHUS B IPAKTHYECKHX 3a/1a4ax.

Brnagets NOHATHSAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HMCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yrjax, yrjlax MeXay XOpAaMH (CEKYLIUMH) U yTIIe MEXIy
KacaTeIbHOM M XOPAOU NpH PEIIEHNH T€OMETPUYECKUX 3a1a4.

Brnagets moOHATHEM ONUCAHHOIO YETHIPEXYIOJIbHUKA, MPUMEHATh CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IIPY PELICHUN 3a4a4.

[TpumMeHATh NOJIy4eHHBIE 3HAHMS HA MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOZENH ISl 3a/1a4 pEAJIbHOW )KU3HU U MMPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETpUM (MONB3YSACh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kjacce oOydYarOIIMNCA TMOJNYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPhIX YIJIOB, HAXOJUTh C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJbHOTO TPEYroibHUKA («peueHue



MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJIATOPA) AJIUHbI
Y YTJIbI JUTSI HETAOJUYHBIX 3HAYCHUM.

[Tonb3oBaThecst popmysiaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJACCTBOM JIJII HAXOXJCHUS COOTHOIICHUW MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JJIsl HAXOXKACHUS Pa3IUYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnanerp moHsATHAMH — NpeoOpa3oBaHHMS — MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX uryp. [Tonb30BaThCsl CBOMCTBAMHU MOI00MS MPOU3BOJIBHBIX
buryp, yMeTh BBIUMCIATH JJIUHBI W HAXOAUTh YIJbI y MOAOOHBIX GUTYP.
[IpuMeHATh, CBOWMCTBA MOJOOMS B MPAKTHUCCKHX 3ajadax. YMEThb IIPHUBOIUTH
pPUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpaMH, MOHUMATh MX TC€OMETPUYECKUN U (PU3UUSCKHMA
CMBICII, TPUMEHSATH HUX B PEUICHUU TCOMETPUUYECKUX W (PU3MYECKUX 3ajad.
[IpuMEHSThH CKJISIPHOE MPOU3BEICHNE BEKTOPOB JJIsl HAXOXKJECHUSI IJTUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATh €ro B
pEIIEHUY TEOMETPUUYECKUX U MPAKTUYECKUX 3a7ay.

Branerp MOHATUSMU MPaBWIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yria, YMETh BBIYUCIAThH IUIOLIA/b
Kpyra u ero yacte. [[puMeHsTh oTyuyeHHbIe YMEHHUSI B TPAKTUUECKUX 3aj/1auax.

HaxonuTe ocu (WM UEHTPBI) CUMMETPHM (DUTyp, TPUMEHSTH JIBHKECHHS
MJIOCKOCTHU B MPOCTEUIIINX CITyYasiX.

[IpuMeHTh TONYyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOZENH ISl 3a/1a4 pEAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TMOoA00UsI M TPUTOHOMETpUUYECKUX (GYHKIUN (TONB3YsACh, TIe
HEO0O0XO0IMMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

[Ipocteiimme reomeTpuueckue GUTyphl U
UX cBoiicTBa. I3MepeHne reoMeTpuiecKux
BEJINYMH

TpeyroabHUKH

[TapamienbHbIE IpsSIMBIE, CyMMa yTJI0B
TPEyroJbHUKA

Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue
MIOCTPOCHHUS

[ToBTOpEeHME, 0000IIEHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

14

22

14

14

68

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThl

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢e

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2¢e

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

YeTbIpEXyroabHUKN

Teopema dasneca u Teopema o
MIPOMOPLUOHANIBHBIX OTPE3KaX, MOJ00HBIE
TPEYTOJIbHUKU

ITnomans. Haxosxxmenne momaaeit

TPEYroJbHUKOB U MHOTOYTOJIbHBIX (QUTYP.

[Tnomanu mogoOHBIX huryp

Teopema IIudaropa u Hauana
TPUTOHOMETPHUHU

VY1l B OKpYKHOCTH. BriicanHble U
OINMCAHHBIE YETBIPEXYTOJIbHUKH.
Kacarenbnsle k okpyxHOCTH. Kacanue
OKPYXHOCTEU

[ToBTOpeHme, 006001IeHNE 3HAHUI

KoanuyecTBO 4acoB

Bcero

12

15

14

10

13

68

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [{OK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

Tpuronomerpus. Teopembl KOCUHYCOB U
CHUHYCOB. Pelienne TpeyrojibHIKOB

[IpeoOpaszoBanue momodus. Merpudeckue
COOTHOIIICHHSI B OKPYKHOCTH

Bexkrops!

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH

IIpaBuibHBIE MHOTOYTOJIBHUKH. JlJIMHA
OKPY’KHOCTH U IUIOLIA/1b KpyTa.
Brruncnenune mioniaaei

JIBH>KEeHUS TUTIOCKOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuyecTBO 4acos

Bcero

16

10

12

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OONBIIYIO 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTHUECKUX MPUIOKCHHUM, TaK
U UX pOJii B 00pa30BaHUU, HEOOXOIUMOM KaXKIOMY uenoBeKy. Bo3pacraeT umcio
npodeccui, pu OBIAJACHUHU KOTOPBIMH TpeOyeTcst Xxopoiasi 6a3oBasi IOJArOTOBKA
B 007acTh BEPOATHOCTH U CTATUCTUKH, Takas IOATOTOBKA BaKHA IS
POAODKEHUs 00pa30BaHUs | JIsl YCIEIIHON MPOopeCCHOHATBHON Kaphephl.

Kaxap1ii 4enoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOLTUXCS Y
HEro JaHHBIX. A 711 000CHOBAaHHOTO MIPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
Wi U30bITKAa MHPOPMAITUU HEOOXOAMMO B TOM HYHCJIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIILICHHUE.

MMeHHO mMOo3TOMY OCTpO BCTajJa HEOOXOAMMOCTh C(HOPMHUPOBATH Yy
oOyuaronuxcs GyHKIIMOHATIBHYIO TPAMOTHOCTbD, BKITIOUYAIOIIYIO B c€0sl B KaUECTBE
HEOTHEMJIEMON  COCTaBIAIONICH  yMEHHE BOCHPUHUMATh M KPUTHYECKHU
aHAIIM3UPOBATh HHPOPMAITUIO, TIPECTABICHHYIO B Pa3IUYHBIX (opMax, MIOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHUX pealbHBIX TMPOIECCOB U 3aBUCHMOCTEH,
IPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAaMU cOOpa, aHAIH3a |
NPEJICTAaBICHUS JaHHBIX W3 Pa3IMYHBIX CQep KU3HU 00IIecTBa M TrocydapcTBa
npuoOmaeT o0ydyaronmxcs K OOIIEeCTBEHHBIM WHTepecaM. l3ydeHne OCHOB
KOMOMHATOPUKHM DPa3BHUBAaeT HABBIKM OpraHHW3aluu repebopa W mojacuéra 4ucia
BapHAHTOB, B TOM YHCJIE B MPHUKIATHBIX 33a4axX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3MaéT MaTeMaTHIeCKuil GyHIaMEHT JJIs1 (HOPMHUPOBAHUS KOMIIECTCHITHI B
o0nacTy MHPOPMATUKH U HMUPPOBBIX TeXHOJIOTHHA. [Ipy M3yueHUU CTATHCTHKHU U
BEPOSATHOCTH OOOTAIIAOTCS TPEACTABICHUS OOYYaroIIMXCsS O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCieNoBaHUs, (OopMHUpYETCs MOHUMaHHE POIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIBFHO 3HAYMMON WH(GOPMAIIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHS.

B coOTBETCTBUU C NaHHBIMU NEISIMH B CTPYKTYpe MPOTPaMMbI Yy4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKa» OCHOBHOTO OOIIEro oOpa3oBaHUs BBIICICHEI
CIIEZyIOIINe colep)KaTeabHO-MeToanueckue nunun: «llpencraBinenne maHHBIX U
ommcaTelbHas CTAaTUCTUKA», «BepoATHOCTH», «DJIEMEHTHl KOMOWHATOPUKWY,
«BBenenue B Teopuio rpadoBy.

Conepxxanue nuaun «lIpencraBneHue NaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIly’)KUT OCHOBOH s ()OpPMHUPOBAaHHS HABBIKOB DPa0OTHI C HWH(OpMAIHE: OT
YTeHUS W MHTEpPHpeTalnuu HHPOpMAIUK, TPEICTaBICHHON B Tabiuiax, Ha



auarpaMMmax W Tpadukax, 0 cOopa, TPEACTABICHHWS W aHadu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEIHUX U PACCEHUBAHUS.
PaGotast ¢ nmaHHbIMH, OOyuaromiuecss yd4aTcsi CUMTBIBAaTh W WHTEPHPETUPOBATH
JTAHHBIE, BBIABUIAaTh, APTYMEHTUPOBATh U KPUTHUKOBATH IMPOCTEHIINE THUIIOTE3HI,
Pa3MBINILIATH Hall (haKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUMBOCTh, U OIIEHUBATh MX
BIIUSIHUE HA PACCMATPUBAEMBIE BEIIMYUHBI U ITPOLECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4YalHOW W3MEHUYHMBOCTH, MCCIIEIOBAHUE
3aKOHOMEpPHOCTE M TEHACHUMN CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW IS
M3y4YECHUS TEOPUHU BEPOSITHOCTEW. bosblioe 3HAUY€HHME HUMEIOT MPAKTUYECKUE
3a/1aHNs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJICIISIMU.

[loHsATHE BEpPOSTHOCTM BBOAMUTCS Kak Mepa MpaBIonoAoOUs CIy4yalHOro
coobrTus. [lpm wm3ydeHnn yueOHOTO Kypca oOOydaromuecs 3HAKOMSITCS C
NPOCTEMIIMMUA  METOJAMH  BBIYMCJIICHUS  BEpPOSITHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U perniaTh 0oJjiee CIOKHbIC
3amaun. B ydeOHBIN Kypc BXOAST HayaldbHBIC NPENCTABICHUS O CIIy4alHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIE€pALMSIMM HAJl MHOKECTBAMH, PACCMATPUBAIOTCA
MPUMEPHl TPUMEHEHUS JUISl PELICHUS 3a/1a4, a TaKXKe HMCIOJIb30BaHUS B APYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax usyuaercs yueOHBINM Kypc «BeposSTHOCTh U CTaTHCTHKa», B
KOTOpBIA  BXOAAT paszaensl: «lIpencraBieHne JaHHBIX M OMUCATENIbHAS
CTaTUCTUKA», «BeposATHOCTBbY, «INeMEHThl KOMOMHATOpUKW», «BBeneHue B
TEeOpUro rpadoB.

Ha u3ydenne yueOHOro Kypca «BeposTHOCTh U cTaTucTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegento), B 8 knacce — 34 yaca (1 yac B
Henento), B 9 kinacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienue qaHHBIX B BUAE TAOJML, AUAarpaMm, rpaduKoB. 3arnoaHeHue
Ta0JIUIl, YTEHHWE W TIOCTPOCHHE JuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYToBbIX). UTeHue rpaduKoB pealibHbIX MpoleccoB. M3pneuenne nHpopMauu u3
JMarpaMM U TaOJIMILL, UCIIOJIb30BAHUE U UHTEPIPETALNS JaHHBIX.

OmnwucarenpHasi CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HamOoJIbllIee W HaUMEHbIIIEe 3HAUYCHUsS HaOOpa YHCIOBBIX MaHHBIX. [Ipumepsi
CIIy4alhHON U3MEHUYHUBOCTH.

CrnydyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOoe coObITHE. BeposTHOCTh H
yacToTa. Pojib MaIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITHII B MPUPOJIE
u B oOmecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpencraBienue o cBszHoctu rpada. Lenu u nwkinsl. Iyt B
rpadax. O6xon rpada (ditsiepoB myTh). llpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3axau ¢ momoristo rpados.

8 KVIACC

[IpencraBienrie TaHHBIX B BUE TaOJIHII, TUarpaMm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, NOAMHOXecTBO. Onepauun Haj
MHO)XECTBaMU: O0BEIMHEHHE, TepeceueHue, nonoiHenue. CBOMCTBa orepanui
HaJ, MHOXKECTBAMH: TEPEMECTUTENbHOE, COYETaTeNIbHOE, pPACIpPEeIUTENbHOE,
BKItoueHus. Mcmonb3oBaHue rpadUuecKoro MPEACTABICHUS MHOXKECTB IS
OMUCAHUS PeajbHBIX MPOIIECCOB U SIBICHUM, MPU PELICHUHU 3a7aY.

N3mepenue paccerBaHusl AaHHBIX. JMcnepcusi U CTaHIApTHOE OTKIIOHEHHE
YHCJIOBBIX HA00pOB. /lnarpamMma pacceuBaHus.

DnieMEeHTapHble COOBITHSL  ciaydaiiHoro ombiTa. CiyyaliHble COOBITHSL.
BepostHoct  coObiTHil. ONBITBI ¢ PaBHOBO3MOXKHBIMHU  DJIEMEHTAPHBIMU
coObITusMU. Ciy4daitHbiil BBIOOP. CBsI3b MEXK]ly MaJOBEPOSITHBIMU M MPAKTUYECKHU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [I€pEBbEB: E€AUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSIYCH BEPIIMHBI, CBS3b MEXKAY YHCIOM BepIIMH U uucioM pe&odep. [IpaBuio
yMHOeHHUsI. Pelienne 3a1a4d ¢ moMolpto rpagos.

[IpoTuBomnonoxuble coObiTust. [Juarpamma Oitnepa. OObeauHEeHHE W
nepeceueHne coOwbiTHii. HecoBmecTHbie  coObiTHS. @DopMyna  CIOXEHUS
BEPOSITHOCTEN. YcClOBHasE BeposSTHOCTh. [IpaBmiio ymHoxkeHus. HezaBucumeblie
coObiTus. IlpencraBneHue sKkcriepuMeHTa B BUIE JAepeBa. Pemienue 3anay Ha



HaxXO0XJICHUE BEPOSITHOCTEM C TOMOIIBIO JEpeBa CIy4YallHOTO SKCIEPUMEHTA,
nyarpamm Jitepa.
9 KJIACC

[IpencraBienne MaHHBIX B BUAE TaOmWIl, AWarpamMm, TpaduKkos,
WHTEpIpeTalus JaHHBIX. YTeHHEe U MOCTpOeHue TabJuil, Auarpamm, rpaduKkoB 1Mo
pEAIbHBIM JJaHHBIM.

[lepecranoBku u pakropuan. CoyeTaHus U YUCIO coueTaHuil. TpeyrolbHUK
[Tackainsa. Pemenue 3a1a4 ¢ HCNOAB30BAHUEM KOMOMHATOPHUKH.

['eomerpuueckass BeposATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycnex u Heygaya. Cepus HCIBITAHWM 10 NEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymnu. BeposTHocTH COOBITHII B CEpUU HUCHBITAHUN
bepnymnm.

CnydailHass BeJMYMHA W pacOpeliesieHHe BEepoATHOCTEW. MaremaTudyeckoe
OXHJaHue U jaucnepcus. lIpuMepsl MaTeMarM4ecKoro  OXUIAHUSA  Kak
TEOPETUYECKOT0 CPEAHEr0 3HAYCHHUS BEIMYMHBI. MaTeMaTHyecKoe OXHUIAHUE U
JUCTIEPCUA CIy4YaWHOW BEJIMYMHBI «YHCIO YCIEXOB B CEPUHM HCHBITAHUN
beprymamy.

[TonsaTHe 0 3aKoHE OONBIIMX YHCEll. M3MepeHre BepOSTHOCTEH C ITOMOIIBIO
yacToT. Poiib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl  y4eOHOro Kypca
«BeposITHOCTh U CTATUCTUKA» XapPAKTEPUZYIOTCH:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMATUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMpPEJCTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'pakJaHCKOTO oOllecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTUYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIUTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsg Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW mpodeccuoHaabHON
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OSMOIIMOHAILHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajJiau, PEIIeHUN, pPacCyXXIECHUM, YMEHUIO BUJEThH
MAaTEMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIlMEd B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, IPUPOJIBI U
oOliecTBa, MOHMMaHUEM MAaTEMaTHYECKOM HayKu Kak cQepbl 4YeloBeueCKOn
NEATEeIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUMUMOCTH IS Pa3BUTUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHPA, OBJIAJECHUEM MPOCTCHITUMM HABBIKAMHU HCCJIEA0BATEIIHCKOU
NeATEeIIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJbLTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KW3HU  (3I0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM pEXUM 3aHATUM M OTIbIXa, peryiaspHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAaKOTO e IpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAIlMeN Ha NMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/aad
B 00JIaCTM COXPAHHOCTH OKPYXKaIOIIeHl Cpelabl, IJIaHUPOBAHUSI TMOCTYNKOB U
OIIEHKH HX BO3MOKHBIX MOCJEACTBUM ISl OKpY’Karolel Cpeabl, OCO3HAHHEM
r100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX IMTPOOJIeM H ITYyTEeH UX PEIICHUS,

8) ajanTanmus K M3MEHSIIOUIUMCSH YCJOBHSIM COLUMATBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JECUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPpUOOpeTaTh B COBMECTHOM AEATEILHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbBTATHI

IMo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble JJornyeckue JaeiicTBUA:

e BBISBILITh M XAPAKTEPHU30BaATh CYLIECTBEHHBIC IMPU3HAKM MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (OPMYIHPOBATH
ONPENCIICHUSI  TOHSATHI, YCTaHABIWBATh CYIIECTBCHHBIA  IPU3HAK
KJaccuuKaIuu, OCHOBAHUA Il OOOOIICHUS W CPaBHEHMS, KPUTEPUU
MPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (opMymupoBaTh U  NPeOOpPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE M OTpHUIIATEIIbHBIC, CIMHUYHBIC, YacTHBICE W OO0IIue,
YCJIOBHBIE;



e BBISBIIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AaHHBIX, HAONIOJACHUSX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUIA;

e JICNAaTh BBIBOJALI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIFOUCHH 110 aHAJIOTHH;

e pa3buparh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBa
MaTeMaTU4YeCKuX (HakTOB, BBICTpPAUBATH APTYMEHTAIMIO, IPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;

e BBIOMpATh CcHOCOO pemieHus y4eOHOM 3adaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pENICHUS, BHIOMpATh HauWOoJiee TOAXONAIMUNA C YIETOM
CaMOCTOATENFHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

e HCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEILCKUNA HMHCTPYMEHT IO3HAHMUS,
(opMyIMpOBaTH BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NPoOIIEMY,
CaMOCTOATENILHO YCTaHABJIMBATh HMCKOMOE | JaHHOe, (OPMHUPOBATH
TUIN0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e IPOBOJUTH IO CaAMOCTOSITEIbBHO COCTaBJICHHOMY IUIAaHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE N0 YCTAHOBJICHUIO OCOOEHHOCTEN
MaTeMaTU4eCKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

e CaMOCTOSITENIbHO (hopMyIHupoBaTh OOOOIICHMSI M BBIBOJABI IO PE3yJbTaTaMm
POBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUSI, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE pa3BUTUE IIPOLIECCA, a TAKXKE BBIIBUIATH
MIPETMOIOXKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBUIBIISAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HWH(OpMAIUU, IaHHBIX,
HEO0OXOIMMBIX JIJIsl PEIICHUs 3a]auH;

e BBHIOMpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH M HHTECPIPETUPOBATH
uHGOPMAITIIO PA3TMIHBIX BUIOB B (OPM IIPEICTABICHHUS,;

e BBHIOMpATh (QOpMy TpeAcTaBlieHUS HHPOPMAIMM ¢ HILTIOCTPUPOBATH
permacMbie  3aJadd  CXEMaMH, JuMarpaMMmaMu, WHOH Trpadukod W UX
KOMOWHAIIMSIMHU;

e OIICHWBATH HAACKHOCTH HWHGOPMAIIMU IO KPUTEPHSIM, TMPEIIOKECHHBIM
yaHuTeNIeM WIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHHBeEpCAJbHbIE YUeOHbIE TelCTBHUS:

e BOCIPUHUMATh U (HOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUHU C yCIIOBUSIMHU
U LEJIAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHHUS



B YCTHBIX M MHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOIy pEIICHUS

3a/1a4yu, KOMMEHTUPOBATh MOJTyUYECHHBIN PE3yIIbTaT;

B XOJI¢ OOCYXKJCHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMHI,

poOJIeMBI, pelIaeMOl 3a/auu, BBICKAa3bIBaTh UJCH, HAIICIICHHBIC HA MTOUCK

pEIICHMS, COIOCTAaBIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX

YYaCTHUKOB JHAJIOTa, OOHAPYXMBATh PA3IMYME€ U CXOJCTBO IMO3UIIHNA, B

KOppeKTHOU popme hopMyTupOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TIPEICTABIATH PE3YJIbTATHl PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, NCCIICIOBAHMUS,
IIPOEKTa, CAMOCTOSTEIFHO BBIOUPATh (OPMAT BBHICTYIUICHHS ¢ YIETOM 3a7a4
IIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPUH;

e TMOHUMATh W HCIIOJH30BATH MPEUMYINIECTBA KOMAHAHOW W WHIUBUIYaIbHOU
paboTHI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e TPUHUMATH II€JIb COBMECTHOU JESATEIHHOCTH, TUTAHUPOBATH OPTaHHU3AIHIO
COBMECTHOW paboOThl, pachnpeneisaTh BHIbI pPabOT, JOTrOBApUBATHCA,
00Cy>KJaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIFO/IEH;

e y4acTBOBaTh B TIPYyHmoBbIX (opMax paboTel (0OCYXIeHHS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJWHHPOBAThH CBOW JICHCTBHS C JPYTUMHU WICHAMH KOMAaH/IbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMMNA MPOAYKT MO KPHUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IIJIaH, AJITOPUTM pelIeHUs 3aaaud (WM €ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIUMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHPOBAThH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

e BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U Pe3yJibTara
pelIeHs] MaTEMaTUYECKOM 3aauH;

e IPEABUAECTH TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PEIICHUH 33]1a4H,
BHOCHUTb KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pEe3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JOCTHXKEHHSI WJIM HEIOCTHDKEHHS LEJNH,
HaXOAMUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 KJjacce OOyYarOMIMICS MOJYYHUT CIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yurate wHbOpPMAIMIO, MPEACTABICHHYI0 B Ta0nWIax, Ha JuarpaMMax,
MPEACTABIATh JaHHBIC B BHUAE TaOJNHIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBEHIE
(cronbuatkie) U KPyroBbi€) MO MacCUBaM 3HAYCHUM.

OnucelBaTh W WHTEPOPETHUPOBATh  pEANbHBIE  YUCIOBBIE  JAHHBIE,
npejCTaBlIeHHbIC B Ta0MUIIaX, HA JUarpaMmax, rpadukax.

Hcnonb3oBaTh JJIs1 ONKMCAHUS JAHHBIX CTATHCTUYECKUE XapaKTEPUCTHUKU:
cpenHee apu(pMETHYECKOEe, MeauaHa, HauOoJbIllee W HaUMEHbIIEe 3HAYCHUS,
pa3max.

NMeTh mNpeacTaBlieHHE O CIy4allHOM HM3MEHUMBOCTHM Ha IpUMEpax LEH,
(bU3UYECKUX BEJIIMYUH, aHTPOMOMETPUYECKUX IAaHHBIX, UMETh MPEJACTaBICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenus B 8 KkJjacce OOyYarOMIMICS TONYYHT CIICTYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

W3Bnekath ¥ mpeoOpa3oBbIBaTh WHQPOpPMAIUIO, MPEACTABICHHYIO B BHJC
Talaul, guarpamm, rpauKoB, IPEACTABIATh IaHHbIC B BUJI€ TAOJUII, TUArpaMM,
rpauKoB.

OnuchlBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeIHHX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTAHAAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U YaCTOTHI COOBITHI, B TOM YHCIIE
1o pe3yJibTaTaM U3MEPEHUN U HaOII0ICHU.

HaxomuTe BEpPOATHOCTH CIyYalHBIX COOBITUH B OMBITAX, 3HAs BEPOSTHOCTH
DJIIEMEHTAPHBIX COOBITUHA, B TOM UHCIE B OMNbITAX C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnons3oBaTh rpaduyueckue MOJACIU: JEPEBO CIYyHYalHOTO SKCIEPUMEHTA,
ayarpamMMbl DWIiepa, YMciIoBas mpsmas.

OnepupoBaTh MOHSTUSIMH: MHOKECTBO, IMOJAMHOXECTBO,  BBIIOIHATH
omepalvd HaJ MHOXECTBaMHU: OObEIUWHEHHE, TIEepPeceueHue, OTOTHEHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOMXECTB.

Hcnons3oBaTh Tpaduyeckoe MPECTaBICHUE MHOXKECTB U CBSI3EH MEXKAY
HUMU JUISl ONUCAHUA MPOILIECCOB U SIBIICHUW, B TOM YHUCJIE MPU PEIICHUU 3a7a4 U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHmy oOyuenus B 9 kiacce OOydYarOMIMICS TONYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

M3Bnekath W mnpeoOpa3oBbIBaTh UH(OpMAIMIO, TMPEJICTABICHHYIO B
pa3TUYHBIX MCTOYHMKAX B BHJE TaOMWIl, nuarpamm, rpadukoB, MPEICTABIATH
JaHHBIE B BUJIC TAOJIHUII, TUarpaMM, rpauKoB.



Pemate 3amaum OpraHM30BaHHBIM TIEpeOOPOM BApUAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METOOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxoauTe 4acToThl 3HAYEHU M 4acTOThI COOBITHS, B TOM YHUCIE MOJb3YACh
pe3yabTaTaMu NpoBEeACHHBIX U3MEPEHUM 1 HAOIIOACHU.

Haxoautb BepOATHOCTU CIyd4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YucJie B ONbITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSAMH, B CEPHSIX
VCIIBITAHUH J10 IIEPBOT0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiuu.

NmMers mnpencraBiaeHue O CIy4alHOM BEIWYMHE U O PaCIpPEICIICHHUU
BEPOSATHOCTEH.

HNmeTts mpenctaBieHHe O 3aKOHE OOJNBIIUMX YHCET KakK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBLINX YKCET B
npupoze 1 0OIIeCTBeE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

Hpe,[lCTaBJIeHI/IC JaHHBIX

OmnucarenpHas CTaATUCTUKA

Crny4daitHasi ”3BMEHYHUBOCTh

BBenenue B Teoputo rpadon

BeposITHOCTB ¥ 4acToTa CIIy4aiiHOTO
COOBITHSA

O000611IeH1E, CUCTEMATH3alIUs 3HAHHUI

OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Koan4yecTBo 4acoB

Konrpoabnusie IIpakTHyeckue
Bcero

padoThl padoThl

7 2
8 1
6 1
4

4 1
5 2
34 2 5

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

bu6mmorexa [JOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

[ToBTOpeHue kypca 7 kiacca

OmnucarenpHas cTaTucTHKa. PaccenBanne
JaHHBIX

MHoxecTBa

BeposTHOCTB cityuyaliHOTO COOBITHS
Beenenue B Teoputo rpadoB
Crnyuaiiabie cOOBITHS

O000611IeH1E, CHCTEMATH3allMs 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [IOK
https://m.edsoo.ru/7f417tb2

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [{OK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

Kosan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TEM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTuyeckue (ubp )
NpOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchl
bu6mmoreka [IOK
Tosroperte kypea 8 kacca 4 https://m.edso00.ru/7f41a302
bu6mmoreka [JOK
4 1
DIEMEHTBI KOMOHHATOPHKH https://m.edso0o.ru/7f41a302
T'eomeTpuueckast BepOsTHOCTh 4 bubmorexa LHOK
p P https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4t b 1
CHPITATHA HEPHYIITH 6 https://m.edsoo.ru/7f41a302
Crny4aiiHas BeIMYHHA 6 bubmorexa OK
y https://m.edsoo.ru/7f41a302
O06001enne, KOHTPOIb 10 1 bubmmorexa HOK

https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 1 2


https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

1.

Marematuka (B 2 yactsx), 5 kiacc/ Bunenkun H.A., XKoxos B.U., YecHokoB
A.C., Anekcanmpoa JI.A., IlBapnoypn C.MU., AxkmuoHepHOE OOIIECTBO
«M3narensctBo «IIpocBemenney, 2023

Marematuka (B 2 yactsax), 6 kinacc/ Bunenkun H. 4., oxos B.U., YUecHokoB
A.C., Anekcanmpoa JIL.A., IlBapuoypn C.U., AxkinuoHepHoe 00IIECTBO
«M3marensctBo «IIpocBemenne»

Marematuka. Aunrebpa: 7 Kiacc: 0a30BBIi  ypOBEHb: Yy4YeOHHUK /
I0.H.MakapsiueB, H.I''Munngiok, K.M.Hemko, C.b.CyBopoBa; mnoa
penakuuein C.A.TemsikoBckoro. — Mocksa: [Ipocsemenune

I'eometpus, 7-9 xnaccel/ Atanacan JI.C., byryzoB B.®., Kagomuer C.b. u
npyrue, Akimonepnoe obmiectBo «M3aarenbctBo «IIpocsemenney, 2023
Marematuka. BeposaTHocTh M cTatucTuKa: 7-9-¢ Kiacchl: 0a30BbIN YPOBCHbD:
y4eOHUK: B 2 4dacTsiax, 7-9 knaccel/ Beicoukuii U.P., SAmenko M.B.; mox pen.

SAmenko M.B., AkmuonepHoe oOmectBo «M3mgatenscTtBo «IIpocBemieHue»,
2023.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1.

~

Marematuka (B 2 dactsx), 5 kinacc/ Bunenkun H.S., XKoxos B.1., UecHokoB
A.C., Anekcangpoa JIL.A., [Bapuoypn C.U., AxuuonepHoe 0OIIECTBO
«M3parenscTBO «IIpocBenieHne»

Martematuka (B 2 vactsx), 6 kinacc/ Bunenkun H.4., Koxos B.U., YUecnokoB
A.C., Anexkcangpoa JIL.A., [Bapudoypn C.U., AxuuonepHoe 00OIIECTBO
«M3parenscTBO «IIpocBeneHue
MeToauueckue pekoMeHIanuu s yuurend. [IpenogaBanue MaTeMaTuK B S-
6 knaccax. Asrop B. 1. XKoxos
Paboune terpaau "Maremaruka" 5, 6 kiacchl (B AByX uactsax). Asrop B. H.
Pynaunkas
KontponsHubie pabotsl "Matematuka" 5, 6 kiaccsl. ABT.: B. 1. Xoxos, JI. b.
Kpaiinesa
Maremartuueckue TUKTaHTHI 5 kiacc. ABT.: B. M. J)Koxos, 1. M. MutseBa
Marematnueckuil TpeHaxep 5, 6 knaccel. ABT.: B. . J)Koxos, B. H. Ilorogun

. Marematuka. AnreOpa: 7-9 kiaccel:  0a30Bblii ypPOBEHb: METOJIUYECKOE

nocobue K mpeAMeTHON JnHuM yueObuukoB mo anrebpe FO.H.Makapsiuesa,
H.I'.Munmrok, K.M.Hemkosa u ap./ Mocksa: [Ipocsemenue, 2023.



9. Maremaruka. ['eomeTpust | 7—9-e kmaccel : 0a30BbIN YPOBEHD : METOIUICCKOEC
nocobue K npeamMeTHoN muHun yueOHukoB no reometpun JI. C. Atanacsana, B.
®. byryszora, C. b., Kamomuera u ap./ — 2-¢ usn., crep.— Mockaa:
IIpocsemenne, 2023.

10.MatemaTtuka. BeposiTHOCTh U cTaTucTUKa: /—9-€ Ki1acchl: 0a30BbI YPOBEHbD:
METOJMYECKOE MOCcOO0re K MPEAMETHON JTUHUU YYEOHUKOB IO BEPOSATHOCTU U
cratuctuke U. P. Breiconikoro, 1. B. Slmenko nox pea. M. B. Amenko.— 2-¢
u3a., crep. — Mocksa: [IpocBenienue, 2023.

11.MaTtemaTuka. Y HUBEpCAIbHBI MHOTOYPOBHEBBIM COOPHUK 3a1a4. 7-9 Kiacchl.
VYueb. nocobue s obmeoopazonar. opranuzanuii. B 3 4. Y. 3. Craructuka.
BepositHocth. KomOunaropuka. Ilpaktudeckue 3amaum / M. P. Bwicorkwii,
N.B. Smenko. — M.: IIpocsemenue, 2020.

12. Teopus  BeposTHOcTed ©  cTaTUcTUKAa. KoOHTponbHBIE  pabOTBl |
TPEHUPOBOUHBIE 3a7auu. 7-8 kiaccel. — M.: MITHMO, 2011.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://school-collection.edu.ru — komiekius 06pa3oBaTEILHBIX PECYPCOB;
2. InternetUrok.ru - Bugeo ypoku;

3. www.math-on-line.com-3aunmarenbHas MaTEMATHKA;

4. http://www.logpres.narod.ru — mpumeps! HHPOPMAITMOHHBIX TEXHOJIOTUH;
5. http://www.allmath.ru - Bcs MmaTemaTuka;

6. http://mathem.hl.ru — maremaruka on-line;

7. http://lwww.exponenta.ru - oOpa3oBaTe/IbHbII MAaTEMAaTUUYECKUN CAMT;

8. www.mathvaz.ru/index.php - Jlocbe yunTens MmareMaTHKH. 6 KJ1acc.

9. Enwmnas xomrekrus LIOP: http://school;

10.collection.edu.ru;
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