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IHosicHuTEIbHASA 3aAIIUCKA

Pabouas mporpamma no yuyeOHOMYy mpeametry «MaTemaTuka» cOCTaBieHa
Ha ocHoBaHuu lIpukaza MuHucrtepcTsa npocsewenus Poccuiickon Penepanuu
ot 31 mas 2021 r. Ne 287 «O6 ytBepxkaeHuu GeaepajbHOr0 ToCyAapCTBEHHOIO
00pa3oBaTeILHOTO CTaHJIapTa OCHOBHOrO o001mero oOpa3oBaHus»; llpukasa
Munnpocsemienuss P® "OO yrBepxkaeHuu (QenepaibHOW aaanTUPOBAHHOMN
o0Opa3oBaTelbHOM  MporpaMMbl  OCHOBHOro  oOuiero oOpa3oBaHus IS
oOyyarommxcs C OTrpaHUYEeHHBIMU BO3MOXHOCTSIMU 310pOBbs"
(3apeructpupoBano B Muntocte Poccum 21.03.2023 N 72653); Ilpukaza
MunncrepcerBa npocsenienus Poccuiickont ®enepaunn ot 17.07.2024 Ne 495 «O
BHECEHWM HM3MEHEHUH B HEKOTOpbIe NpHKa3bl MHHHCTEPCTBA MNPOCBEIECHUS
Poccuiickoit  ®epepanuu, Kacaomuecss (QeAepaldbHBIX — aJanTHPOBAHHBIX
obpazoareapHbIX TporpamMmm», AOOIT OO0 (Bapuant 7) 'BOY COIII Nell r.o.
OxKTA0pBCK.

B coorBercTBHM ¢ y4eOHBIM IUIAHOM IIKOJbI Ha HM3y4YEHUE YYEOHOTO
npeaMeTra  «MaTeMaTHKa» OTBOJIUTCA B S5 Kiacce 6 4YacoB B HENENIO, YTO
coctaBiisieT 204 gaca B roj; B 6 Kj1acce 5 gacoB B HeJel0, 4To coctaBiseT 170
4acoB B roji; B 7 Kiacce «airedpa» — 3 yaca B HEJEIN0, «reoMeTpHs» — 2 Jaca,
«BEPOSITHOCTh U CTAaTUCTUKA» — | "yac B Henelto, 4To cocrasisieT 204 yaca B rop;
B 8 Kiacce «airedpa» — 3 4aca B HENIEIIO, «KI€OMETPHUs» — 2 Yaca, «BepOSTHOCTh
1 CTaTHUCTHKa» — 1 4yac B Hememto, 4To coctasisieT 204 Jaca B roja; B 9 Kiacce
«anrebpa» — 3,5 yaca B HEAENI0, «TE€OMETpUs» — 2 dYaca B HEACNI0, YTO
coctaBisier 187 dacoB B roa. OOmee 4uciIO ydeOHBIX YacoOB IO IPEAMETY
«MaTeMaTHKa» 3a YPOBEHb OCHOBHOI'O 00111ero oopa3zoBanus — 969 u.

Hens peamuzammu AOIT HOO o6ywaronmuxcs ¢ 3[IP — oOecneuenue
BeimotHeHUs TpeboBanuiik ®I'OC OO0 ob6yuarommxcss ¢ OB3 mocpencTBom
CO3JaHWsl  YCJIOBUW 1A  MaKCHUMAaJlbHOTO  YAOBJIETBOPEHHS  OCOOBIX
oOpa3oBarenbHBIX MOTpeOHOCTel oOydaromuxcs ¢ 3IIP, obecneunmBarommx
YCBOCHHE UMU COILIMAJIBHOTO u KYJIBTYPHOTO OTIBITA.

JlanHass mporpamMma aapecoBaHa ydammmcs 5-9 KiaccoB, OOydYarOmuXCs IO
AOOIT OOO (BapuanT 7).

JlaHHasi mporpaMma MIpeanojaraeT WHKIO3UBHOE oOyuyeHue nereir ¢ OB3
(Bapuaut 7).

Bapuant 7 mnpeamonaraer, 4TOo ydallMiics TMody4yaeT oOpa3oBaHUE,
MOJIHOCTBIO COOTBETCTBYIOIIEE IO UTOTOBBIM JOCTHXKEHUSM K MOMEHTY
3aBepiIeHUsT  OOydeHHUsT 00pa30BaHWIO  OOYy4YArOUIUXCS, HE  HMMEKIUX
OTpaHUYEHUN 110 BO3MOKHOCTSIM 37I0POBBS.



NPEAMET «-MATEMATHUKA)»

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOEHUS MpOrpaMMbl  y4eOHOro Kypca
«MaremaTrka» XapaKTepHU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECa K NPOLIJIOMY U HACTOSIIIEMY POCCUHCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON
MaTEMaTUYECKOM IIKOJIbI, K UCIOIB30BAHUIO 3TUX JOCTHUKEHUN B JPYTUX HAyKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHWUH, MPOIEAYp TPaKJAHCKOro oOIIecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTUYECKUX MpPoOIeM, CBA3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM HA AaKTUBHOE Y4YaCTHE B PEUICHUU NPAKTUYECKUX 3a/1ad
MaTE€MAaTHYECKON HANpaBI€HHOCTH, OCO3HAHMEM BaXXHOCTM MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM [IJIs YCHEIIHOW Mpo¢eCcCHOHATBHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOECHUEM HHIWBUIYaJIbHOW TPAEKTOPUH OOpa30BaHUS M >KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUuH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTH4ECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HbBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEeUeCKOM
NESATENbHOCTH, 3TaNoB €€ pa3BUTUS M 3HAYUMOCTH [UISl Pa3BUTHUS LMBUIIM3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH M MaTE€MaTHYECKOW KyJbTypOH KakK CpelCTBOM



MO3HAHUSA MHpA, OBJAJCHUEM MPOCTCUITUMU HaBBIKAMH HCCIIEI0BATEIBLCKON
TESATEHHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMuUpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO TIPHMCHSTh MAaTEMAaTHUYECKHE 3HAHUS B HWHTEpPEcax CBOETO
3MI0POBBS,  BEICHUS  3JI0pPOBOTO  0Opa3a  KuU3HM  (340pOBOE  IUTAHWUE,
cOQTaHCHPOBAHHBIA PEXKHM 3aHATHH W OTHbIXa, peryispHas (u3ndecKas
aKTUBHOCTB), C(OOPMHPOBAHHOCTHIO HaBbIKA Pe(JICKCHUU, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAaIMel Ha TPUMCHCHHE MATEMAaTUYCCKUX 3HAHWU IS PEIICHMS 3a71a4 B
00J1aCTH COXPaHHOCTH OKPY KAIOUIeH Cpebl, INTAHUPOBAHMS TTOCTYITKOB M OIICHKU MX
BO3MOXXHBIX TIOCICACTBUN I OKPYXKAloIIeld Cpelbl, OCO3HAHWEM TJI0O0ATLHOTO
XapakTepa dKOJIOTHICCKUX MPOOJIeM U IMyTeH UX PEIICHHS,

8) aganTamms K M3MEHSIIOIUMCS YCJOBHUSIM COUHMAJIbHOW W MPHPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO IESATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpUOOpeTaTh B COBMECTHOM JEesATEIbHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynHpoBaTh HIEH, TOHITHS, TUMOTE3bl 00 O0BEKTAaX U SIBJICHUSIX, B TOM UYUCIIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallul0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMbIC
pelieHus U JAeUCTBHUS, (QopMymupoBaTh M OICHUBATH PHUCKH U TIOCIEICTBUA,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue aAecTBUA:

e BBIBIATh M XapaKTEPU30BATh CYIIECTBCHHBIC TNMPU3HAKM MAaTEMaTHYECKHUX
O0OBEKTOB, TIOHATHH, OTHONICHUH MEXIy TMOHATUSAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHATWUW,  yCTaHABIMBATh  CYHIECTBEHHBIM  TMpHU3HAK
KIaccu(uKaIi, OCHOBAHUS Il OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3a;

e BOCIpUHUMATH, (QopMymHpoBaTH ©W  TPeOOpPa30OBBIBATH  CYXKICHUS:
yTBEpIUTEIbHBIE W OTPHIATCNIbHBIC, €IWHWYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIE;



BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAOMIOACHUSAX W YTBEPKACHMSX, MpearaTb KpUTEpUU
IS BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

JenaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUU (MpAMbIE M OT
OPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECJIOXHBIE JOKa3aTeIbCTBa
MaTeMaTU4ecKuX (haKTOB, BBICTPAUBATH apryMEHTAIMIO, IPUBOAUTH IPUMEPDI
U KOHTPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh Ccroco0 pemieHus y4deOHOM 3agaun  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEILECHUs, BHIOMpPATh Haubojee MNOAXOASIIIMA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATCILCKHA HWHCTPYMEHT ITO3HAHUS,
GbopMyIHpOBaTH  BONPOCHI, (DHUKCUPYIOIIME MPOTUBOPEYHE, MPOOIEMY,
CaMOCTOSTEILHO YCTaHABIMBATh UICKOMOE U JJAaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TMO3HIINIO, MHECHUE;

NPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY  HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBaHNE MO0 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITeTbHO (OPMYJTUPOBAaTh OOOOIICHUS W BBIBOJABI IO pe3yJbTaTam
NPOBEACHHOTO HAOJIIOJICHUS, HWCCIICIOBaHMs, OICGHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

NPOTHO3UPOBATh BO3MOJYKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIIBUTAThH
IPE/IIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTH HMH(POpPMAIIUU, JIaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATH H HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpencTaBieHHs HWHQOpMAIMM W WLIIOCTPUPOBATH
pemraemMbie  3aJa4d  CXeMaMH, JuarpaMMaM#, WHOW Tpadukoil U ux
KOMOMHAIIASIMU;

OIICHWBATh HAAEKHOCTh WHPOPMANMHM 10 KPUTEPHUSIM, MPEII0KCHHBIM
yauTesaeM Win cPOopMyITUPOBAHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

BOCIIPMHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHUA B COOTBCTCTBUH C YCIIOBUAMU U
oersaMu OGI_IICHI/DI, SCHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B



YCTHBIX W THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAYy pEIICHUs
3a/1a4l, KOMMEHTHUPOBATH MMOJIYyUYCHHBIN pe3yJbTar;

e B X0Ji¢ OOCYXJEHHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI,
npoOJieMbl, pelraeMoil 3ajayu, BhICKA3bIBaTh HUJCH, HalleJICHHbIE Ha TOMCK
pelIeHNs, COTOCTaBIISITh CBOU CYXACHUS C CYXKJICHUSIMU JIPYTUX YYaCTHUKOB
nuanora, OOHapyXuBaTh pa3iUuMe W CXOJCTBO TO3UIHUMN, B KOPPEKTHOU
dbopme hopmyIUpoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

e TPEACTABIATH PE3yJbTAThl PELICHUS 3a/laud, SKCIEPUMEHTAa, MCCIEIOBaHUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOUpATh (POpMAT BBICTYIUICHUS C y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPUH;

e TOHMMAaTh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W HHAUBUIYaTbHOU
paboOTHI NP PEIICHUN YIEOHBIX MAaTEMAaTHYECKUX 33/1a4;

e TPUHUMATH I COBMECTHOW JEITEIHHOCTH, IJIAHUPOBATH OPTaHU3AIIUI0
COBMECTHOMW pabOThI, pacrpeeisaTh BUAbI padOT, 10TOBaPUBATHCS, O0CYXKIATh
IPOIIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e Y4acCTBOBaTh B TPYIIOBBIX opmax padboThl (00CYyXkAeHUSI, 0OMEH MHEHUSIMH,
MO3rOBbIE IITYPMBbl U JIPyTU€), BBINOJHATH CBOIO 4YacThb paboOThl U
KOOPIMHUPOBATh CBOMW JACHCTBUS C JPYTMMH YI€HAMHU KOMAaH/bI, OLIEHUBATh
KayecTBO CBOET0  BKJaJa B  OOMUHA  NOPOAYKT MO  KPUTEPHUSM,
c(hOpMyYITHPOBAHHBIM YUYaCTHUKAMU B3aMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranuszanus:

e CaMOCTOSITEJILHO COCTABJATH IUIAH, AJTOPUTM PEUICHUS 3aJaud (WU €ro
4acTh), BbIOMpATh CMOCOO pEIIeHUs ¢ Y4ETOM HMMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAAETh CIOCOOAMHU CAMOMNPOBEPKH, CAMOKOHTPOJS IMpOLEcca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOU 3aa4H;

e TMPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUHU 3aJauH,
BHOCUTh KOPPEKTHBBI B JIESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHUBAaTb COOTBETCTBUE pe3ysbTaTa ACSATEIbHOCTU IMOCTABIECHHOM LEIU U
YCIIOBUSIM, OOBSICHATh MNPUYUHBI JOCTHMXKEHHS] WIM HEJOCTHKCHUS LIEJIH,
HAXOJUTh OIMIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
K xoHmy oOydeHus B S5 Kjaacce OOy4JalOIIUMKCS TOJYYUT CIECAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:
Ymucia v BBIYUCTCHUSA



[lonuMats U PaBUIBLHO YMOTPEOJSITh TEPMHUHBI, CBSI3aHHBIC C HATYpaJIbHBIMU
yuciaaMu, OOBIKHOBEHHBIMU U IECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U yHOPSA0YMBATH HATYPAJIBHBIE YKCIIA, CPABHUBATH B MPOCTEHIINX
CIIy4astXx OObIKHOBEHHBIE IPOOH, AECATUUHbBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPAUHATHOM (UHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM
el uucmoM u u300pakaTh HATypajbHbIE 4YHCIA TOYKAMHU Ha KOOPJAMHATHOM
(4ucI0BOM) IPSIMOM.

Boinonusate apudmervueckue JEHUCTBHS C HATypaJIbHBIMM YHCJIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEUIITUX CITyYasiX.

BbInoJIHATH NpOBEPKY, NPUKUJIKY PE3YyIbTaTa BEIYUCICHUM.

OKpyrasaTh HaTypaldbHbIC YKCIIA.

Pemenne TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3alauu  apUPMETHYECKUM CIIOCOOOM M C TMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amauu, cojaep)Kallue 3aBUCUMOCTH, CBA3BIBAIOUIUE BEJIMYMHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYEHUS MPU PEIICHUU
3a7a4.

ITonp30BaThCs OCHOBHBIMU €IMHULIAMHU U3MEPEHUS: LIEHBI, MACChI, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJTHU €AUHUIbI BEJIMYNHBI Yepe3 ApYyTrue.

W3BnekaTh, aHANIM3UPOBATH, OIEHWBATH HMHQPOPMAIIMIO, TPEACTABICHHYIO B
Tabyuile, Ha CTONIOYATON AMarpamMme, HHTEPIPETUPOBATH MPEICTABICHHbBIE JaHHBIC,
UCIIOJIb30BaTh JAHHBIC IIPU PELICHUHN 3a/1a4.

Harnsignas reomerpust

[Tonp30BaThCs reOMETPUUECKUMHU NMOHATUSMH: TOUYKA, IpsMas, OTPE30K, JIyY,
yIoJl, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh TpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIMUX (OpMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYK) C YIJJaMH: BEpIIHWHA, CTOPOHA, C
MHOT'OYTOJIbHUKAMU: yTOJI, BEPLUIMHA, CTOPOHA, IUaroHaib, C OKPYKHOCTBIO: paauyc,
IAAMETP, UEHTP.

N300pakath uM3ydeHHBIE TeoMeTpudeckne GUTyphl Ha HEITWHOBAHHON U
KJIETYATON Oymare ¢ MOMOILBIO [IUPKYJIS U TUHEHKH.

Haxonute nuHBI OTPE3KOB HENMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YTJIOB NPSIMOYTOJIbHMKA, KBaJpaTa s HX
MIOCTPOEHUSI, BBIYMCIICHUS TUIONIAAN U IIEPUMETPA.



Boluncnsate mepumeTp W IJIONMIAAb KBaApara, MOpsIMOYTOJIbHHKA, (QUTYp,
COCTaBJICHHBIX W3 TMPSAMOYIOJILHUKOB, B TOM uuciie (UTyp, U300pakEHHBIX Ha
KJIeTYaToOM Oymare.

[Tonb30BaTbCd OCHOBHBIMU METPUUYECKMMHU E€IUHUIAMH W3MEPEHUS JJIMHBI,
TJTONIAM; BBIPAXKaTh OHU €IVMHULIBI BEJIMYUHBI YEPE3 APYTHE.

Pacno3naBath mapasnienenuriesn, Kyo, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pebpo, rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHUS TTapajlieNenunena, Kyoa.

Boruncnsare 00b€M  kyOa, mnapaienenunesa IO 3aJaHHBIM HU3MEPEHUSIM,
M0JIb30BaThCS €MHUIIAMHU U3MEPEHUST 00bEMA.

Pemiate HeclOXKHBIE 3a/laud HAa HW3MEPEHHE TEOMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYALUSX.

K xoniy oOyueHnss B 6 KJjacce OOydYaromUNCS TMOJYYUT CIETYIONINE
IpEIMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTCHUA

3HaTh W TOHUMAaTh TEPMHHBI, CBA3aHHBIE C PaA3TUYHBIMUA BUJAAMU YHCENT U
criocobamMu UX 3aIuCH, NMEPEeXOUTh (€CIU ATO BO3MOXKHO) OT OJHON (hOPMBI 3aIlUCH
YHUCIIa K IPYromu.

CpaBHUBATh U YIOPSIOYMBATH IIEJIbIE YUCIA, OOBIKHOBEHHBIE U JIECSITHUHBIE
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimoniHaTh, coderas YCTHbIE W THUCHMEHHBbIE NPHUEMBI, apuPMETHUYECKUe
JEUCTBUSL C HATYpPaJIbHBIMU M IEJIBIMUA YHCIIAMU, OOBIKHOBEHHBIMU M JECATUYHBIMU
IpOOSMU, TIOJIOKUTEILHBIMU U OTPUIIATEIbHBIMUA YUCITIAMH.

BpIuncnsaTh 3HaUCHUS YMCIIOBBIX BBIPAXKECHUW, BBINIOJIHATH NPUKHUIKY U OLICHKY
pe3ysibTaTa BBIYMCICHHUH, BBIMOJIHATH MPEoOpa30BaHUs YHUCIOBBIX BBIPAKEHUU Ha
OCHOBE CBOMCTB apU(PMETUUCCKUX JICHCTBUIMA.

COOTHOCHUTH TOUKY Ha KOOPJIMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YHCIIOM
1 U300pakaTh YKClia TOYKaMU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJTYJIb YU CTIA.

COOTHOCUTH TOYKM B NIPSIMOYTOJBHON CHCTEME KOOPAMHAT C KOOpAMHATAMHU
3TON TOYKH.

OKpyTasTh 1EbIe YUCHa U JECATUIHBIC IPOOHU, HAXOAUTH MPUOIMKEHUS YUCET.

YucioBble M OYyKBEHHbIE BbIPAKEeHU S

[lonuMars U ynoTpeOasiTh TEPMHUHBI, CBSI3aHHBIC C 3aMMCHIO CTEIEHW YHUCIIA,
HaxoJUTh KBajpaT W KyO uwWcla, BBIUUCIATH 3HAYEHUSI YHUCIIOBBIX BBIPAKEHUI,
coAepKallrX CTEIICHHU.

ITonp30BaThCs MpHU3HAKAMU JEIMMOCTH, PACKIIAIBIBATh HATYpPAJIbHBIE YKMCIA Ha
MPOCTHIE MHOKHUTENH.

[Tonb30oBaThCcst MacITAOOM, COCTABIIATh MPOMOPIIUU U OTHOILICHHUSI.

Hcnons3oBaTh OyKBBI JJisi 0003HAYEHUS YMCENl MPU 3aKUCH MaTeMaTHYECKUX
BBIPAXKEHUN, COCTaBIATh OYKBEHHBIE BbIpaXXEHUS U (DOPMyJibl, HAXOJIUTh 3HAYECHUS



OYKBEHHBIX  BBIPQXXEHHM,  OCYIECTBISIE  HEOOXOAMMBIE  TMOACTAHOBKU U
npeoOpa3oBaHusl.

HaxonuTte HEW3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenne TeKcTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4l ApUPMETUUECKUM CITIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIIEHUEM, MPOMOPIHUOHATBHOCTHIO BEJIIMYMH,
MPOIIEHTaMU, PelIaTh TP OCHOBHBIC 3a/1aud Ha POOU U MPOIIECHTHI.

Pemate 3amaum, copep)Kalve 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYUHBI:
CKOPOCTb, BPEMS, paCCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb, TPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOThI, UCTIONB3YS apUPMETUUECKUE NCUCTBUS, OIEHKY, MPUKUIKY,
MOJIb30BAThCS €AUHUIIAMHU U3MEPEHHS] COOTBETCTBYIOIIMX BEJIUYMH.

CocTtaBisiTh OYKBEHHBIC BBIPAKECHHS 10 YCIIOBUIO 33J1a4H.

N3Bnekars wuHpOpMAIMIO, TPEACTABICHHYIO B TaOiuIax, Ha JHHEHHOMH,
CTOJIOUATOW WJIM KpPYroBOM JWarpaMmax, HWHTEPIIPETUPOBATH IMPECTABICHHbBIC
JaHHBIE, UCIIOJIB30BaTh IAHHBIEC TIPU PELLICHUU 3a]a4.

[IpencraBnars UHPOPMAILMIO C MOMOIIBIO TaOMUI, JIMHEWHOW W CTOJIOYATOMN
Iarpamm.

Harnsignas reomerpust

[IpuBoauTh mpuUMEpsl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIIUX (Qopmy
U3YYCHHBIX T'€OMETPUYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX QUTYP, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxath C MOMOIIBIO MUPKYJISI, TUHEWKH, TPAHCTIOPTHPA HAa HEIMHOBAHHOMN
M KIeT4arod Oymare U3y4eHHbIE IIJIOCKUE TeoMeTpudeckue Qurypsl u
KOH(UTYpaIuu, CHMMETPUIHBIC (PUTYPHI.

[Tonb30BaThCS TEOMETPUUECKUMU TMOHSATUAMH: PABEHCTBO (DUTYpP, CUMMETPHS,
UCIIOJIb30BATh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEH: OCb CUMMETPHUU, LIEHTP
CUMMETPUHU.

Haxonuth BeMYMHBI YIJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIUIBI 33JIaHHOM BEJIMYMHBI, IOJIb30BAaThCS IPU PELIEHUH 3a7ay IpajyCHOM MEpou
YIJIOB, PacIlO3HaBATh HA YEPTEKAX OCTPHIN, NPSIMOM, Pa3BEPHYTHINA U TYIIOU YTJIbI.

Bpuncnate UIMHY JIOMaHOM, MEPUMETP MHOTOYIOJIBHUKA, I10Jb30BaThCs
€AVHHUIAMH U3MEPEHHS JJIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS JIJINHBI Yepe3
IpyTHe.

Haxonuth, ucnonp3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY IABYMS
TOYKAMH, OT TOUKH JI0 PAMOM, JUIMHY IyTH HA KBaAPAaTHOM CETKE.

Boluncnare mnomaab  QuUryp, COCTaBIEHHBIX M3  NPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHnEe Ha MPSAMOYTOJIbHUKH, HAa paBHbIE (UTYpHI, JOCTpAHUBaHUE
0 TPSMOYTOJIbHUKA, IOJb30BAaThCS OCHOBHBIMU €IMHULIAMU W3MEPEHUS ILIONIAH,
BBIPAXKaTh OJIHU €IUHUIBI U3MEPEHHUS TJIOIIAAN YEPE3 APYTHE.



PacriozHaBaTh Ha MOJENSX M HU300PAKEHUSAX NUPAMUAY, KOHYC, IWJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTUIO: BEPIIMHA, PeOPO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxaTh Ha KJIeTYaTOW OyMare NpsMOYTOJbHBINA NapajuIeIeIUIE.

Boruncnars 00bEM NMPSMOYTOJIBHOTO MapajuieNienuiena, Kyba, MoJb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HeciioKHBIE 3aJauyd Ha HAXOXKICHUE I'COMETPUYECKHUX BEJIMYUH B
IIPAKTUYECKUX CUTYaLUsAX.

2. COAEP KAHUE YUYEBHOI'O IIPEIMETA «<MATEMATHUKA»
5 KIIACC

HarypajbHble unciia u HYJIb

Harypanbnoe uumcno. Psg nHatypanenbix uucen. Yucmo 0. M3zo6pakeHue
HATypaJIbHBIX YUCEJ TOUKAMHU Ha KOOPJAUHATHON (YUCIIOBOM) MPSIMOIA.

[TozummonHass cuctemMa cuucieHus. PuMckas HyMmepamusi Kak TMpUMED
HEMO3UIIMOHHOM CUCTEMBI CUUCEHUs. JlecaTuuHas cucTeMa CUYMCIICHUS.

CpaBHeHME HATypaJbHBIX YMCEJ, CPABHCHHE HATYypAJIbHBIX YHCEN C HYJEM.
CrnocoObl cpaBHeHus. OKpyTieHUE HATYpadbHBIX YHCEIL.

CnoxeHue HaTypajbHBIX YHCEJ, CBOMCTBO HYJS MHpPHU CIOKEHUH. Bbruuranue
Kak JelcTBHUEe, OOpaTHOE CIIOXKEHUIO0. YMHOKEHHE HATypaJIbHBIX YHCEN, CBOMCTBa
HYJIS ¥ €UHUIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  geWicTBuM, CBA3b  MeExAy HuMH. [IpoBepka  pe3ynbrara
apupmeTrueckoro aciictBus. IlepemecTuTenIbHOE | COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS W YMHOXCHHMS, pPacIpe/leIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB 11t 0003HAYEHUS HEM3BECTHOT'O KOMIIOHEHTA M 3aIiCHU
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenutenu W KpaTHbIE 4YHCIA, pa3loKeHHEe Ha MHoxuTenu. lIpocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenb ¢ HaTypaJlbHbIM IIOKa3aTEJIEM. 3alUCh 4YWCIA B BHAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. DBplunciaeHHe 3HAYEHWM YUCIOBBIX BBIPAKEHHUM,
MOPSAIOK  BBINOJIHEHUA  JeWcTBUM.  Mcmombp3oBaHME  NpU  BBIYKCICHUAX
MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHUS,
pacrpeeanuTeNbHOTO CBOMCTBA YMHOKEHHUSL.

JApodu

[IpencraBnenne o aApoOM Kak cmocobe 3amucu  YacTH  BEJIMYHUHBI.
OO6bikHOBeHHBIE apoOu. [IpaBunibHBICE U HenmpaBUiIbHbIE poOu. CMelaHHas poob,
MpEACTaBICHUE CMEIIAaHHOW JApoOM B BHUJE HENPABWIBHOW JIpoOM U BBIJIEICHUE
LEJI0N YacTu 4uclia U3 HenmpaBWIbHOU Ipodu. M3o0paxeHue npoOedl ToukamMH Ha



yuciaoBoil mpsiMoi. OcHOBHOE cBOMCTBO ApoOu. Cokparnenue apooeit. [IpuBenenue
npoOu K HOBoMY 3HaMeHaTento. CpaBHeHUE IpoOeil.

CnoxxeHue W BbIUMTAHUE JpoOei. YMHOXKEHHUE U JelieHue JpoOeild, B3aUMHO
oOpaTHbie 1pobu. HaxoxaeHre yacTu 1enoro U Lejaoro o ero 4yacTu.

Hecatuunas 3amuck apoOeit. llpencraBineHue necsaTUdHOM ApoOUM B BUIE
0OBIKHOBEHHOU. M300paxeHune necaTUYHbIX ApoOeil TOUYKaMU Ha YHMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTndyeckue JEUCTBUS € JIECITHUYHBIMU  JIpoOsimu.  OKpyriieHue
JECATUYHBIX IpOOEH.

Pemenne TeKCTOBBIX 3a1a4

Pemenue TekcTOBBIX 3a/1ay apupMeEeTHUECKUM criocoOoM. Perenne noruyeckux
3anau. Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Mcrmonb3zoBaHue
IpU pEIIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemienne 3amau, colepxKamux 3aBHCUMOCTH, CBA3BIBAIOIIME BEIWYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE, 1IEHA, KOJINYECTBO, CTOMMOCTh. ENMHUIIBI U3MEPEHUS
Macchl, 00bEMa, LIEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBsI3b MEXy €AUHHUIIAMU
U3MEPEHUS KaKI0W BEJIMUNHBI.

Pemenue ocHOBHBIX 3324 Ha JpoOH.

[IpencraBiienne qaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harnsignas reomerpust

Harnsanueie npeacrabienus o purypax Ha MiIOCKOCTH: TOYKA, MPsMasi, OTPE3O0K,
JIy4, yroJl, JTJOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyT. Yron. IIpsamoi, ocTpblid,
TYIIOW U Pa3BEPHYTHIN YIJIbI.

JlniHa OoTpe3ka, METPUYECKUE €IUHULBI JUIMHBI. JJIMHA JTOMAaHOM, MEpUMETP
MHOTOyroJjibHUKa. I3MepeHne U mocTpoeHue yIiioB ¢ MOMOIIBIO TPAHCTIOPTHPA.

Harnanueie mpexacraBieHuss o (¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHHK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIBHHUK, O PABEHCTBE (PUTYD.

N3o06paxxenne ¢uryp, B TOM 4mcle Ha kietdaroir Oymare. Iloctpoenue
KOH(pUTypanuii U3 4YacTed MPsIMOM, OKPY>KHOCTH HA HEJIMHOBAaHHOW M KIIETYATOM
Oymare. Mcnionb30BaHue CBOWCTB CTOPOH U YTIIOB MPSAMOYTOJIBHUKA, KBAApATa.

[Inomans OpPSAMOYTrOJbHUKA M  MHOTOYIOJIbHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCle (Uryp, M300paKEHHBIX Ha KJIET4aTol Oymare.
Enununel uamMepeHus miomaum.

Harnsnaeie mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJBHBIN
napajuienenunen, KyO, MHOTOTPaHHUKHU. N3o6pakenne MPOCTEUIINX
MHOrorpaHHukoB. Pa3épTku kyba wu mnapamenenunena. Coznanue Mojenen
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, MIIACTUIIMHA U IPYTHUX MATEPUAIIOB).

O0BEM MNpsAMOYTroOJBHOIO Mapajienenuiena, kyda. EnuHunbl u3MepeHus
00BéMa.



6 KIIACC

HartypaabHublie yucia

ApudmMeTndyeckue JEUCTBUS € MHOTO3HAYHBIMU HATypaJIbHBIMU YKCIIAMHU.
YucnoBble BhIpaXKeHUs, MOPSIIOK ACUCTBUIM, UCTIOJIb30BaHKEe CKOOOK. Mcnonb3oBaHue
NP BBIYMCICHUSAX MEPEMECTUTEIILHOIO M COYETATEIBbHOIO CBOMCTB CIIOXKEHUS U
YMHOKEHHUS, PACTIPEACIUTEILHOTO CBOMCTBA YMHOXKEHUSI. OKpYTrieHne HATYpaIbHbIX
YHUCEN.

Jlenutenu u KpaTHbIE YHUCia, HAUOONBIIMN OOIIMI JEIUTEh U HaUMEHbIIICE
oO1ree kpaTHoe. [lenMMocTh CyMMBI U Ipou3BeeHus. JleneHne ¢ 0CTaTKOM.

podu

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue ApoOer.
CpaBHeHue u ynopsimourBanue apoOeit. PemeHue 3amay Ha HaXO0XKACHUE YacTH OT
[EeJOr0 M WEeJoro mo ero yvactu. JIpoOHOe dYHCIO Kak pe3yibTaT JeNeHUSs.
[IpencraBnenue necITHUHON APOOU B BUJIE OOBIKHOBEHHOW JIpOoOM M BO3MOKHOCTH
npeACTaBiIeHUs OOBIKHOBEHHON ApoOU B BUJIE JNeCATUYHOU. JlecsaTuuHbie ApoOU u
MeTpudecKkasi cuctemMa Mep. ApudmeTrndeckue JeWCTBUS U YKHCIIOBBIC BBIPAKCHHS C
OOBIKHOBEHHBIMU U JIECITHUHBIMU JAPOOSIMHU.

OtHomienue. Jlenenwe B JaHHOM OTHOLIEHHMH. Macmtad, TPOMOpIHS.
[IprmeHeHnue mponopuui py pelIeHuy 3a1ad.

ITonaTue npoueHTa. Brluncienne MpoueHTa OT BEJIUYUHBI U BEJIIMYMHBI 110 €€
NpoIEeHTy. BbipakeHue NpPOIEHTOB AECATHUHBIMU ApoOsimu. Pemienuwe 3amad Ha
IPOLEHTHI. BrIpakeHMEe OTHOLICHUS BEJIMYMH B IIPOLICHTAX.

I[HosokuTEIBbHBIEC H OTPULIATEbHbIC YHUCJIA

[TonoxurenbHple M OTpULATENbHBbIE yucia. llenpie yucna. Moayne uyucna,
reoMeTpuYecKass HMHTEpIpeTanus MoAyJs uucia. M3o0pakeHue ducen Ha
KOOpAWHATHOM  mpsiMoi.  YuciaoBble  NpoMexyTku.  CpaBHEHHE  4YHCEl.
Apudmernyeckre NeHCTBUS C MOJOKUTEIBHBIMA U OTPHUIATSIIBHBIMU YUCIIAMH.

[IpsmoyronpHas cuctemMa KOOPAMHAT Ha IUIOCKOCTH. KOoopAauHATBI TOYKM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoeHune Todek u GuUryp Ha KOOPAMHATHOU
IJTIOCKOCTH.

BykBeHHbIE BBIpAaKeHU

[Ipumenenue OyKB JJIsl 3alIMCH MAaTeMAaTUYECKUX BBIPAXKEHUN U MPEISIOKEHUH.
CaoiicTBa apudmernyeckux JelcTBui. ByKBEHHbIE BBIPAXKEHUSI M YHCIIOBbBIC
MOJACTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GOpMyNBl TIEPUMETPA W TUIONIAIA MPSMOYTOJIbHUKA, KBajpaTa, 00bhEmMa
napasuiesienunesaa u Kyoa.

PemieHue TeKCTOBBIX 32124

Pemienrie TeKCTOBBIX 3a/1au apumeTnyeckuM crnocooom. PerieHue moruueckux
3aia4. Pemenue 3a1ay nepebopoM BceX BO3MOKHBIX BAPUAHTOB.



Pemennie 3amau, coaepkaliux 3aBUCUMOCTH, CBSI3BIBAIOUIMX BEJIUYUHBI:
CKOPOCTbh, BpEeMsi, pacCTOSIHHE, 1I€HA, KOJIUYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD,
BpeMsi, 00bEM paboThl. EMuHUIIBI U3MEpPEHHs: MacChl, CTOMMOCTH, PACCTOSIHUA,
BpeMEHH, CKOpoCcTH. CBSI3b MEXKY €IMHUIIAMU U3MEPEHUS KaXKI0U BEJIMYUHBI.

Pemienne 3amay, CBA3aHHBIX C OTHOIIEHUEM, TTPOMOPIIMOHATBLHOCTHIO BEJIUYHH,
MPOIICHTaMU;, PEIIEHUE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TpUKUIKA, OKpyryieHue pesynbrata. CocraBiieHHe OYKBEHHBIX
BBIPKCHUH 110 YCIOBUIO 3a/1a4H.

[IpencraBneHne AaHHBIX C MOMOIIBIO Tadnaui, u guarpamM. Croyi0uaThie
JMarpaMMBbl: YT€HUE U TTOCTpOoeHHEe. UTeHrne KPYTrOBbIX TUarpaMM.

Harusanas reomerpust

Harnsgaeie npeactaBnenus o GUrypax Ha MIOCKOCTH: TOUYKA, IIpsiMasi, OTPE30K,
Jqyd, yroj, JiOMaHas, MHOTOYTOJbHHK, YETBHIPEXYTOJbHUK, TPEYrOJbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOe pacrnonokeHue JBYX TPSIMBIX Ha IUIOCKOCTH, MapayijieibHbIe
npsiMble, TIEPIEHIUKYJSApHbIE TpsiMble. M3MepeHHne pacCTOSHUN: MEXIYy JIBYMS
TOYKAMH, OT TOYKH JI0 MPAMOH, JUTMHA MapUIpyTa Ha KBaJpaTHOU CETKeE.

W3mepeHre © TMOCTPOEHHE YIJIOB C TMOMOIIBIO TpaHCHopTupa. Bunubl
TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYNOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUIA. YeTbIpEXYTOIbHUK, pUMEPDI
YeThIPEXYTOJIbHUKOB. [IpAMOYronbHUK, KBaJaparT: MCIOJB30BAaHHWE CBOMCTB CTOPOH,
yIJa0B, auaroHanei. M3oOpaxkeHne Te€OMETPHUYECKUX (UTYp Ha HEJIMHOBAHHOU
Oymare C UCHOJIb30BaHUEM IUPKYJS, JIMHEWKH, YroJbHHUKA, TPAaHCIOPTHUPA.
[TocTpoeHus Ha KiieT4yaToi Oymare.

[lepumeTp MHOTOYyTONBHUKA. [loHSATHE TTOMAnN QUTYPBI, €TUHUIIBI U3MEPEHUS
wiomaau. [pubmmwkénnoe u3mepeHue wiomaan Guryp, B TOM 4uciie Ha KBaJApaTHON
cetke. [IpubnmxEHHOE U3MEPEHHE NITUHBI OKPY>KHOCTH, TUIOIIAHN KpyTa.

CummMmeTpusi: IeHTpalibHAsl, OCeBas U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUYHBIX PUTYD.

Harnsnneie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (DUTypax: MapaiieNienuIie],
KyO, Tmpu3Ma, mNHUpaMuaa, KOHYyC, UuiauHAp, map u chepa. H3o0paxkenue
MpocTpaHCTBEHHbIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPaAaHHUKOB, IMWJIMHApPA U
konyca. Cozmanue Mojenedl NpocTpaHCTBEHHBIX (Guryp (w3 Oymaru, MpPOBOJIOKH,
MJIACTUJIMHA U JPYTUX MaTepUasoB).

[TonsitTme o00BEMA, enuHUIBI H3MEepeHHsS 00béMa. OO0BEM MNPAMOYTOIBLHOTO
napasuienenuneaa, Kyoa.



3. TEMATUYECKOE INTAHUPOBAHUE
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Bcero KHe o0pa3oBaTejibHbIE
n NporpaMmsl padoThI
padoThI pecypcel
Harypanbusie
yucia. JencrBus bubmiorexa HOK
1 ’ 48 1 https://m.edsoo.ru/7f4131
C HATYPATbHBIMH ce
YHUCIaMU T
Harmsgmas
CCOMETDHS bu6moreka [IOK
2 pHit. 12 2 https://m.edsoo.ru/7f4131
Jlmanu Ha ce
IJIOCKOCTH =
bu6moreka [IOK
06
3 PIKHOBCHHBIC 54 1 https://m.edsoo.ru/7f4131
Ipoou
ce
Harnsguas bu6moreka [IOK
4 TCOMETPHSL. 10 1 https://m.edsoo.ru/7f4131
MHOroyrojabHUKH ce
I T— bu6moreka [IOK
5 48 1 https://m.edsoo.ru/7f4131
Ipoou
ce
Harnsannas
reomeTpus. Tena bubmmotera [JOK
6 PHoL 20 1 https://m.edsoo.ru/7f4131
u purypsr B ce
IIPOCTPAHCTBE o
HoBToDerIe 1 bubmuoreka [JOK
7 P 12 2 https://m.edsoo.ru/7f4131
00001IeHE
ce
OBUIEE
KOJIMYECTBO
204 5 4
YACOB I1O0
I[TPOI'PAMME
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6 KIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
n/ pa3aesioB M TeM Konrtpoasn | IIpakTnuec
Bcero o0pa3oBaTejibHbIE
n NMPOrpaMmblI ble padoThl | KHe PadoThI
pecypchl
HaTvDabHbLe bu6mmoreka [IOK
1 P 30 1 https://m.edsoo.ru/7f4147
quca
36
Harmsgaas
bubmmorexa [{OK
reOMeTpHS.
2 7 https://m.edsoo.ru/7f4147
[Ipsimble Ha 36
TTIOCKOCTH =
bu6moreka [IOK
3 Hpobu 32 1 1 https://m.edsoo.ru/7f4147
36
Harnsgnas bu6moreka [IOK
4 TreOMEeTpHS. 6 1 https://m.edsoo.ru/7f4147
CummeTtpust 36
BAIDAKEHIS C bu6moreka [IOK
5 P 6 https://m.edsoo.ru/7f4147
OykBaMu
36
Harnsannas
CCOMETDHS bu6mmoreka [JOK
6 PHoL 14 1 1 https://m.edsoo.ru/7f4147
durypsl Ha 36
IJIOCKOCTH o
[TomoxxuTenpHbIC U bubnuoreka [JOK
7 OTpHUIATEIIbHBIC 40 1 https://m.edsoo.ru/7f4147
qucia 36
Ipencrasene bubmuoreka [JOK
8 P 6 1 https://m.edsoo.ru/7f4147
JTAHHBIX
36
Harnannas
COMETDHS bubmuoreka [JOK
9 YL 9 1 https://m.edsoo.ru/7f4147
durypsl B 6
MIPOCTPAHCTBE o
IToBTOpEHME, bubnuorexa IIOK
10 0000111eHHE, 20 2 https://m.edsoo.ru/7f4147
CUCTEMAaTHU3aIusl 36
OBUIEE KOJIMYECTBO
YACOB I10 170 6 5

I[TPOTPAMME
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MOAYJIb «<AJITEBPA»

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS IPOrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) maTpuoTHYECKOe BOCTIUTAHNUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOLIEHUEM K JJOCTHXKEHHUSIM POCCUUCKUX MaTEMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTUKEHUN B JPYTrUX HAyKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUMHA W peaju3allid ero
npaB, IPEICTABIEHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHUH, MPOIEAYp TPaKJAHCKOro oOOIIecTBa (HarpuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOoOIeM, CBA3AaHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacCTHE B PEUICHUU MPAKTUYECKUX 3adad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM [JIs YCHEIIHOW Mpo¢eCCHOHATBHON
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAMBHUAYAJIBLHON TPACKTOPUH OOpa30BaHUSA U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIHOCOOHOCTBIO K  3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PELICHWH, pacCyKIEHUH, YMEHHMIO BUJETh
MaTeMaTUYeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HbBIX
MpeACTaBIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
oOIIecTBa, IOHMMAaHWEM MAaTEMaTHYECKOM Haykh Kak c@epbl 4YeIOBEYECKON
NEATEeNIbHOCTH, 3TAanoB €€ pa3BUTUS M 3HAYMMOCTH [JIs Pa3BUTHUSI LIUBUIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTeMaTHKH M MaTEeMaTHUYeCKOM KyJIbTypOM KakK CpeICTBOM



MO3HAHUSA MHpA, OBJAJCHUEM MPOCTCUITUMU HaBBIKAMH HCCIIEI0BATEIBLCKON
TESATEHHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO TIPHMCHSTh MAaTEMAaTHUYECKHE 3HAHUS B HWHTEpPEcax CBOETO
3MI0POBBS,  BEICHUS  3JI0pPOBOTO  0Opa3a  KuU3HM  (340pOBOE  IUTAHWUE,
cOQTaHCHPOBAHHBIA PEXKHM 3aHATHH W OTHbIXa, peryispHas (u3ndecKas
aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBbIKa peICKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAaIMel Ha TPUMCHCHHE MATEMAaTUYCCKUX 3HAHWU IS PEIICHMS 3a71a4 B
00J1aCTH COXPaHHOCTH OKPYKaloIIeH cpejibl, IJITAaHUPOBAHUS TTOCTYITKOB M OIICHKH MX
BO3MOXXHBIX TIOCIICJACTBUN I OKpYXKaromield Cpelbl, OCO3HAHWUEM TJI0O0AIBHOTO
XapakTepa dKOJIOTHICCKUX MPOOJIeM U IMyTeH UX PEIICHHS,

8) aganTamms K M3MEHSIIOIUMCS YCJOBHUSIM COUHMAJIbHOW W MPHPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JESTeNbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpUOOpeTaTh B COBMECTHOM JEesATEIbHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynHpoBaTh UAEH, TOHITHS, TUIOTE3bl 00 OOBEKTAX U SIBICHHIX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallul0 KaK BBI30B, TPEOYIOUINI KOHTPMEp, KOPPEKTHUPOBATH NPUHUMAEMbIE
pelieHus U JAeUCTBHUS, (QopMymupoBaTh M OICHUBATH PHUCKH U TIOCIEICTBUA,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue aAecTBUA:

e BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O0OBEKTOB, TOHATHUHA, OTHONICHWH MEXAY TOHATHIMH, (HOpMYyITUPOBATH
OTIpEJICICHNs] ~ TIOHSATHH,  yCTaHABIMBATH  CYIICCTBEHHBIM  MPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS IJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATH, (OPMYTUPOBATH H  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPIUTEIbHBIE W OTPHIATECNIbHBIE, CIWHWYHBIC, YaCTHBIE W OOmIHeE,
YCIIOBHEIE;



BBISIBIIAITH MAaTEMaTUYECKHE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS
B (haKkTax, JAaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSX, Mpejaratb KpUTEpuu
IUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYNH;

JenaTh BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JE€IYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHHUH (TpsIMblE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIOXHBIE JI0KAa3aTeNbCTBA
MaTEeMaTU4YeCKUX  (AKTOB, BBICTpAMBaTh APrYMEHTAlUIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh Ccroco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHHs, BbHIOUPATh HaumOoJee MOAXOMAIUNA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIbCKUH WHCTPYMEHT IIO3HAHMS,
(GOopMyIHpOBaTH BOIMPOCH], (PHUKCUPYIOIIME NPOTUBOpEUne, Mpodiemy,
CaMOCTOSITCJIbHO ~ YCTAHaBIIMBaTh HCKOMOE U JaHHOE, (OPMHPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJUTH IO CaMOCTOSITEIBHO COCTABICHHOMY TUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIEAOBAHUE 10 YCTAaHOBICHUIO O0COOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENTLHO (HOPMYJIUPOBATh O00OOIIEHUS W BBIBOABI IO pE3yJIbTaTaM
NPOBEACHHOTO HAOIOJCHUS, WCCIICIOBaHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKXKe BBHIJIBHTATh
IPEIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTH WHGOpMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AaHATM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh GopMy TpencTaBieHus WHGOpPMAIMM U WUIIOCTPUPOBATH
pemraemMbie  3aJaud  CXEMaMH, JWarpaMMaMd, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMHA TIO KPUTEPUAM, TPEII0KEHHBIM
yauTesIeM Wi chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHHZ

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
UesIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B



YCTHBIX M TIHCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS TI0 XOIy peEIICHUS
3aJ1a4yu, KOMMEHTHUPOBAThH MMOTYUYEHHBIN pE3ysIbTaT;

B X0/i¢ 0OCYXJICHHsI 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
poOJIeMBI, pelraeMoi 3a/lay, BBICKA3bIBATh WJCH, HAIICJIICHHBIC Ha IOWCK
pEIICHMS, COTIOCTABIISATh CBOU CYKJICHHSI C CY)KISHUSIMHU JIPYTUX YIaCTHUKOB
nuanora, OOHApYyXUBAaTh pa3iM4YMe U CXOACTBO MO3UILUMA, B KOPPEKTHOMU
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUS;

NPEJICTABIIATh PE3YJIbTAThl PEIICHHS 3aJa4d, SKCIICPUMEHTA, UCCIICIOBAHMSI,
IIPOEKTa, CAMOCTOSITENILHO BhIOMpATh (hopMaT BBICTYIUICHHUS C YYETOM 3aj]1a4
NIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh W WMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBUIYaJIbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh IIEJIb COBMECTHOM JCSITCIIBHOCTH, IJIAaHUPOBATh OPTraHHU3aIUIO
COBMECTHOW pabOThI, pacmpeicisiTh BHJIBI padOT, JIOrOBapHUBATHCH,
00CYXIaTh MPOIECC W pe3yiabTaT padoThl, 0000IIaTh MHEHHUS HECKOJBKUX
JIIO/IEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXJeHus, 0OMeH
MHEHUSIMU, MO3TOBBIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YaCTh PabOTHI U
KOOPJMHUPOBATH CBOM JIEUCTBUA C IPYTMMHU WIEHAMHU KOMaH/IbI, OIIEHUBATh
KayecTBO CBOEr0 BKJIaga B  OOmMH MPOAYKT 1O  KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IUUIAH, aJTOPUTM PEUICHUS 3afadyu (WM €ro
4acTh), BBHIOMpPATh CHOCOO pEIICHHS C YYETOM HMEIONIMXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh M  KOPPEKTUPOBATh
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJAJETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yJibTarTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IPU PELICHUM 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHUS WM HEIOCTHXKEHHS e,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHiy oOyuenust B 7 kjiacce oOy4aroluiicsi MOMYYUT CIIEIYIONIUE MPEAMETHBIC
PE3YJIbTATHI:

Yucjia ¥ BIYUCTCHUSA

BoinonHsATh, coyeTass yCTHbIE M NHUCBMEHHBIE NPUEMBI, apu(PMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAKECHHUM, NPUMEHSATH Pa3HOOOpa3HbIE
crocoObl ¥ TPUEMBI BBIYMCIICHUSI 3HAYEHUM APOOHBIX BBIPAKEHUH, COIEp KalInX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OAHOW (HOPMBI 3aMUCH YUCENl K Jpyrod (mpeoOopa3oBBHIBATH
JNECATUYHYIO IpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsTh yncna.

BrINOTHATh MPUKUIKY W OIEHKY pe3yJibTaTa BBIUUCICHHH, OLICHKY 3HAYCHHI
YUCJIOBBIX BBbIPOXCHUN. BBIMONHATH JCHCTBUS CO CTENEHSAMH C HaTypaJbHBIMU
MOKa3aTeIISIMHU.

[IpuMeHsATh, MpU3HAKKU JIETUMOCTH, PA3JI0KEHHE HAa MHOXXHUTEIU HaTypalbHBIX
YHCElL.

PemaTh mpakTUKO-OPUEHTHPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIIEHHUEM
BEJIMYMUH, MPOMOPIHMOHATBLHOCTBIO BEJIUYHMH, IMPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl pelIeHus 3a7ady ¢ y4€TOM OrpaHUYEHMH, CBSI3aHHBIX CO CBONCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJredOpandeckue BbIpasKeHHs

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATD €€ B
IpoIecce OCBOCHHS y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHWss OyKBEHHBIX BBIPAKECHUW TMpU 3aJaHHBIX 3HAYEHHUAX
MEPEMEHHBIX.

BoinonHATh npeoOpa3zoBaHus LEIOT0 BhIPAXXEHUSI B MHOTOWICH NPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOYIEHA Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3lOKEHHE MHOTOYIEHOB HAa MHOXKHUTEIM C I[OMOUIBIO
BBIHECEHHS 32 CKOOKHU OOIIEro MHOKUTENS, TPYNIUPOBKH ClaraéMbiX, MPUMEHEHUS
dbopMyIT COKpaEHHOTO YMHOKEHHUS.

[TpumensTs mpeoOpa3oBaHUs MHOTOUJICHOB ISl PEIICHUSI Pa3IUYHbIX 3a]a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpajJbHBIMU TNOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHElHBIE ypaBHEHHUS C OJHOM NEPEMEHHOM, NPUMEHssA IIpaBuia
Nepexo/ia OT UCXOJAHOI0 YpaBHEHUsS K PaBHOCHIBHOMY emy. IIpoBepsTs, sBnsercs au
YHCIJIO KOPHEM YpaBHEHHUSI.

[IpumensaTh rpaduueckre METOAbl MPHU PEUICHUH JIMHEWHBIX YpaBHEHUN M HUX
CUCTEM.

[logObupars mnpumepbl Nap 4YUCEN, SBISIOMIMXCS pEHICHUEM JIMHEWHOIO
YPaBHEHHSI C IBYMS IIEPEMCHHBIMHU.

Ctpouth B KOOPAMHATHOMN IJIOCKOCTU TpauK JIUHEHHOTO ypaBHEHHUS C JIBYMSI
NIEPEMEHHBIMH, MOJIB3YSICh TPaUKOM, IPUBOAUTH TIPUMEPHI PEIICHUST YPABHCHHUS.

Pemath cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C JIBYMS TIEPEMCHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisiTh W pemiath JUHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHHI IO YCIOBUIO 3a7a4M, HHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3aJlayy TOJy4YEeHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxkaTh Ha KOOPJIHMHATHON MPSAMONM TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YMCIOBBIE MPOMEKYTKH Ha
anredpanvyecKkoM S3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJIWHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIUMH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pACCTOSHUE, I1I€HA, KOJUYECTBO, CTOMUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Torumares rpaduyueckuii cmoco0 MNPENCTABICHUS M aHalu3a HWHQPOpMAIIUH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMALIUIO U3 TPAPUKOB PEaTbHBIX MPOIECCOB U
3aBUCHMOCTEM.

K konHmy oOyuenmss B 8 KJacce OOyJaromUKCsS TIOJYYHT CISTYIONINC
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonb3oBaTh HayaldbHBIC MPEJCTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
quCeNl /I CPaBHEHHS, OKPYIJICHHS] W BBIUMCICHUH, M300pakaTh JCHCTBUTEIBHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumensaTs TOHATHE apu(PMETHUYECKOTO KBaIpaTHOTO KOPHS, HAXOIUTh
KBaQ/IpaTHbIE KOPHHW, HCIOJB3yS TPU HEOOXOIUMOCTH KaJbKYJISATOP, BBHIMOIHATH
npeoOpa3oBaHusl BBIPAKCHHM, COACPXKAIIMX KBAaJApPaTHBIE KOPHHU, WCHOIB3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJBIIUX W MAJBIX YWCET C TOMOIIBIO JIECATUYHBIX
npobeit u creneHei ynucia 10.



Adredpandeckne BbIpasKeHHsI

[IpuMeHAT, TOHSATHE CTEMEHW C  IEeJIbIM  TOKa3aTeleM,  BBIMOJIHATH
npeoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTETICHHU C LEJIBIM MTOKa3aTesIeM.

BBITIOJTHATE TOXKIECTBEHHBIC MPEOOPA30BaHUS PAIMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs TpeoOpa30BaHUs BBIPAKCHHUH I PEIICHHS Pa3IMYHBIX 3a/1a4d M3
MaTEMaTUKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHUsS M HEPABEHCTBA

Pemats nuHeElHBIC, KBaJpaTHbIC YpPaBHCHHS W PaIlMOHAIBHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBoauTH TpOCTEHIIME HCCIASAOBAHUS YPaBHCHHHW W CUCTEM YpaBHEHUH, B
TOM YHCJI€ C IPUMEHEHNEM TpauUecKux npeicTaBiIeHui (ycTaHaBIMBAaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIIEHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuth OT ciaoBecHOW (OPMYJIMPOBKU 3ajaun K e€ anreOpandeckon
MOJCIM C TIOMOIIBI0O COCTaBJICHUs] YpaBHEHUS WM CHUCTEMBl ypaBHCHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTar.

[IpuMeHsATH CBOMCTBAa YHUCIOBBIX HEPABEHCTB JJII CPABHEHHS, OLICHKH, pelllaTh
JUHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U MX CHUCTEMBI, 1aBaTh rpaduyecKyro
WLTIOCTPAIIMIO MHOXKECTBA PEIICHU HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lorumaTe ¥ HCMOIB30BaTh (DYHKIMOHATIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHUSI), OMNPEACNATh 3HauYeHHWE (PYHKIUU 10 3HAYCHHUIO
apryMeHTa, oNpeessaTh CBOMCTBa GYHKIMU 110 €€ Tpaduky.

CrtpouTth rpaduKu dJIeMEHTaAPHBIX (PYHKIIUKM BUA!

y = k/X, y = %2,y =x3,y = |X|, ¥ = VX, OIIHCHIBATH CBOHCTBA YHCIOBOH DYHKIIHH
o e€ rpaduky.

K «xonmy oO0yuenus B 9 Kjacce o0OydalOImUACS TONYYUT CICAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATIBLHBIC ¥ HPPAIIMOHATILHBIC YHCIIA.

BeimonHATh apudMeTndecKkue NeUCTBUS C pallMOHATBHBIMA YHCIAMHU, COYETas
YCTHBIC W THCHMEHHBIC TMPHUEMBI, BBITIOJHATH BBIYHCICHHUS C HPPAIMOHATBHBIMU
YHCIIAMH.

HaxomuTe 3HaueHUs CTENeHel ¢ IEeNbIMUA MOKA3aTesIMA U KOPHEH, BBIYUCISTh
3HAYEHUS YUCJIOBBIX BBIPAKCHUH.

OkpyrasiTh JEUCTBUTENBHBIC YHWCJA, BBIMIONHATh NPHUKUIKY pe3ybTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHHUs U HEPABEHCTBA



Pemrate nuHelHbIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHHUS, CBOISIIMECS K HUM,
pocTelne ApOOHO-PAllMOHATIBHBIE YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEHWHBIX YPaBHEHHUU C JBYMs IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpanueckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

IIpoBOaUTE HPOCTEHIINE WUCCIEAOBAHUSA YPAaBHEHHUM U CUCTEM YpPaBHEHUH, B
TOM YHCIIE C IPUMEHEHUEM IrpaduUYecKuX MpeACcTaBlIeHu (yCTaHaBIMBATh, UMEET JIU
yYpaBHEHHE WJIM CUCTEMA YPABHEHHM pellIeHusl, €CIIH UMEET, TO CKOJIBKO, U MTPOYEe).

PemaTe nuHeWHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, M300paxaThb
pelIeHNEe HEpPaBEHCTB HAa YHWCJIOBOM MPSAMOM, 3alKMCHIBATH PELIEHUWE C IOMOILBIO
CHUMBOJIOB.

Pemate cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbBl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIlIEHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IpsIMOM, 3aMUCHIBaTh PELIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3HaBaTh (QyHKIMM H3y4eHHbIX BUAOB. Iloka3blBaTh cXeMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMIA Buaa: Y = kX, y =
kx + b, y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHIA
K02()PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W u300pakaTh CXeMaTHYCCKH T'paduKH KBaIpaTHIHBIX (YHKIIHH,
OINMMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacriozHaBaTh KBampaTH4HYIO (GYHKIHIO 1O ¢GOpMyle, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMHA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucJi0BbIe MOCIEA0BATEIbHOCTH M MPOrPeccuu

PacriozHaBaTh apuMeTHYECKYI0 M TEOMETPUUYECKYIO MPOTPECCUU TPU Pa3HBIX
crioco0ax 3a1aHusl.

BeImONHATS  BBIYKMCIIEHHWS C  HUCIOJIB30BaHMEM  (QopMyn N-TO  YiIeHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh 4I€HBI TOCIAEAOBATENBHOCTH TOYKAMH HA KOOPJIWHATHOMN
MJIOCKOCTH.

PemaTs 3ama4n, cBsI3aHHBIE C YUCIOBBIMH TIOCIEA0BATEIIBHOCTSIMU, B TOM YHCIIE
3alayd M3 PEATbHOW JKM3HU (C HCIONB30BAHUEM KAIBKYIATOPa, UHA(PPOBBIX
TEXHOJIOTHH).



2. COJEP/ KAHUE YYEBHOI'O IPEJIAMETA «AJITEBPA»

7 KIIACC

Yuciia ¥ BIYUCTCHUSA

Hpobu OOBIKHOBEHHBIE W JAECATHUYHbBIE, MEPEX0J OT OJHOM (OpPMBbI 3aNUCU
npobeit k gpyroi. IloHsiTMe palMOHAJIBHOTO 4YHCJA, 3alKCh, CpaBHEHHE,
yOOPSJIOYUBAHUE  pallMOHAIBHBIX  uHced.  ApudMeTHdecKue  JIeUCTBUA  C
palMOHANILHBIMU 4HWClIaMu. PellieHue 3agady U3 peajbHOM MPAaKTUKUM HA 4acTv, Ha
TpoOHu.

CreneHb ¢ HaTypaldbHBIM I[IOKa3aTelIeM: OIpejaesieHne, mpeodpa3zoBaHue
BBIPOKCHUN HAa OCHOBE OMpPEACNICHUS, 3alMUCh OOJbIIUX 4uceld. [IpoueHTsl, 3amuch
IPOIICHTOB B BHJE APOOM U JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIC 3ajlauyd Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATHHON MPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JEIMMOCTH,  pa3l0KEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBucMMoOCTHM, B TOM  4YHCle Impsmas W oOpaTHas
MPONOPLIMOHATIEHOCTH.

AJuireOpanyecKkue BbIpasKeHUsA

[lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NMEepeMEeHHOW. JlomycTumble
3Ha4YEeHUS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BUJIE
¢dopmyinbl. Beruncnenus no dopmynam. I[IpeobpaszoBanue OYKBEHHBIX BBIpaKEHHI,
TOXXKJIECTBEHHO  paBHBIE BBIPAKEHHUSA, TMpaBWwia MpeoOpa3oBaHUiA CYMM H
IPOM3BEICHHM, TPaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJbHBIM ITOKA3aTEIIEM.

OnHownensl 1 MHoOrowieHsl. CrTeneHb MHorouieHa. ClOXeHHe, BhIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyIibl COKPAIEHHOTO YMHOXEHHUS: KBaApaT CyMMbI U
KBajgpar pazHocTu. Dopmyiia pa3HOCTH KBaaparoB. Pa3imokeHHe MHOTIOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YypaBHEHHS, IMpaBUja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW MEPEMEHHOM, YHCIO KOPHEH JIMHEMHOTO
YpaBHEHHUSI, pellIeHUE JUHEHHbIX ypaBHeHUN. CoCTaBlIeHUE YPABHEHUM MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C MTIOMOLIBI0 YPABHEHUM.

JluneitHOe ypaBHEHHE C JABYMS MEpPEeMEHHBIMH U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpPaBHEHUN C JBYMS I[E€pPEMEHHbIMHU. PelieHue CcHCTEM ypaBHEHUU
criocoboM mnojicTaHoBKU. [IpuMepbl pernieHrs TeKCTOBBIX 3aj/lad ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.

DOyHKIUA



Koopaunata Toukn Ha mpsmoil. UHCIIOBBIE NMPOMEXYTKU. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronbHas cucteMa koopauHat, ocu OX m Oy. AbGcuucca v opauHaTta
TOYKM HAa KOOPAMHATHOM IuIOCKOCTHU. Ilpumepsl rpadukoB, 3agaHHbIX (OpMyTIaMu.
Urenue rpapukoB peanbHbIX 3aBucuMoctell. [lonstue pynkuuu. I'papuk GyHkumm.
CpoiictBa Qyukiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dynkmmm y = |[X|.
['paduueckoe penieHrie TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KIIACC

Yuciia ¥ BBIYUCTCHUSA

KBaapatubiii kopenb u3 uucia. IloHarue 00 wuppalMOHAIBLHOM YHCIE.
JlecsTuunble TpUOIMHKEHUST UppalMoHaNbHBIX uncen. CBOMCTBAa apuU(pMETHUYECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30oBaHUIO YUCIOBBIX BBIPAKEHUHN U
BBIUHCJIEHUSIM. J|elICTBUTENIBHBIE YHCIIA.

Crenens ¢ 1enabpIM NOKazaTesneM U €€ cBoiictBa. CTaHIapTHas 3alMCh YUCTA.

AJireOpanvecKue BbIpasKeHHU s

KBagpaTHblil TpEXUNIEH, pa30KEHUE KBAIPATHOrO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckass J1poOb. (OCHOBHOE CBOMCTBO anreOpawveckoil  JapoOwu.
CnoxxeHue, BBIYUTaHHE, YMHOXEHHUE, JICJIEHHE  alreOpandyeckux  JApooOeil.
PanronanbHbie BEIpaXKEHUS M KX TTPeoOpa3oBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHHE, (opMmysia KOpHEH KBaJpaTHOrO ypaBHeHHUsA. Teopema
Buera. Pemienue ypaBHeHHMH, CBOIOAIIMXCA K JIMHEHHBIM M KBAaJpPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

['paduueckas mHTEpIIpeTaIlusl ypaBHEHU C JBYMSI TIEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHHUM C JBYMsI MNEpEeMEHHbIMU. [Ipumepsl penieHus cucrem
HEJIMHEWHBIX YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a1a4 aIreOpanvdeckKuM CIiocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEpPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUUN

[Torsitne dynkmmu. O6IaCTh ONPENENECHUS W MHOKECTBO 3HAYCHUN (DYHKITUH.
CriocoOsb1 3amanus (QyHKITHA.

I'padux ¢yskmuu. Yrenue cBoicTB ¢yHKimu mo e€ rpaduky. [Ipumepsr
rpauKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OYHKIUM, ONKCHIBAIOIIUE MPSIMYI0O H  OOpaTHYIO MPOMOPIMOHATILHBIE
saucuMoctH, nx rpaduxn. ®yskmun y = X2, y = x3, y = VX, y=|x|. ['paduueckoe
pElLIEHUE YPABHEHUMN U CUCTEM YPABHECHUU.

9 KITIACC

Yuciia ¥ BIYUCTCHUSA

PanvionanbHble 4mucia, UppallMOHAIbHBIE YHUCIIA, KOHEYHBbIE W OECKOHEUHBIE
JecATUYHbIe IpoOou. MHOXKECTBO ACHCTBUTEIIBHBIX UYHCEI, JEUCTBUTEIIHLHBIC YHUCIA
KaK OCCKOHEUHBIC JIECATUYHBIC IpoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXIY
MHO>KE€CTBOM JICMCTBUTENBHBIX YUCEI U KOOPJIMHATHOM MPAMOIA.

CpaBHeHue  JCHUCTBUTENBHBIX  4YHCEN, apuMETHUYeCKUe  JEUCTBHUS  C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXAKIIETO MHpPA, JUIMUTEIBHOCTH TPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmmxEHHOE 3HAYCHHE BEIWYWHBI, TOYHOCTHh NpHOIMKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHEHUS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pemieHus ypaBHEHHM TPEThE W 4YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHUEe ¢ OByMs MEpEMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHECHUW C JBYMs MEPEMEHHBIMHU. PellleHne CUCTeEM ABYX YpaBHEHHI,
OJIHO U3 KOTOpPHIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. I 'padudeckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUN C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CrocoOoM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IniepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
I'padruueckass wHTEpHpeTayisi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMHU.

DOyHKUUN

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KoOpIWHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOIIhI.

Ipaduxu Gpyrkmumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMCTBA.

YucaoBble NOCI€10BATEJbHOCTH U MPOrPecCHu



[loHsiTHE 4YUCIOBOM IOCIECNOBATEIBHOCTU. 3aJaHUE IOCIEHOBATECIBHOCTU
PEKYppPEHTHOI popMynoi u Gopmysoi N-ro yieHa.

Apudpmernyeckas U reomeTpuyeckas mnporpeccur. DopMmynbl N-ro 4YieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHne 4wieHOB apu(METUYECKOM U TEeOMETPUYECKOM mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJBHBIM POCT.
Ci1oHBIE IPOLICHTBHI.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
N HauMeHoBARMe KounyecTBo yacoB DJIeKTPOHHBbIE
(uudposbie)
n/ pa3aesioB M TeM Konrpoubn IIpakTHyec
Bcero oOpa3oBaTe/ibHbIE
n NporpaMmbl ble padoThI KHe padoThl
pecypchl
Yucna u
bubmmoreka [{OK
BBIYHCIICHUSI.
25 1 https://m.edsoo.ru/7f415b
Pammmonanbubie 90
qucia -
AnreOpandeckue bubmorera [JOK
27 1 https://m.edsoo.ru/7f415b
BBIPOKEHUS
90
bu6moreka [IOK
YpaBHeHud u
20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopaunats! u bu6moreka [IOK
rpadukw. 24 1 https://m.edsoo.ru/7f415b
OyHKIMU 90
bu6moreka [IOK
[ToBTOpEeHME U
6 1 https://m.edsoo.ru/7f415b
00001IeHne
90
OBILIEE
KOJIMYECTBO
YACOB I1O 102 > 0
[TPOTPAMME



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

8 KUIIACC

KoanuyecTBOo 4acos DJIeKTPOHHbIE
Ne HaumeHoBanue
Koutpoas | IlpakTuue (m¢posbie)
n/ pa3aeyioB M TeM
Bcero | HbIe CKHe o0pa3oBaTtejibHbIE
n NMPOrpaMmblI
padoThI padoThbI pecypchl
bu6mmoreka [{OK
Yucna 1 BRIYUCIICHUS.
1 15 https://m.edsoo.ru/7f417af
KBagparHslie kopHU 8
Yucna v BEIYUCIICHHUS. bubmmoreka [{OK
2 CreneHs € 1eNbIM 7 https://m.edsoo.ru/7f417af
HoKasaTejeM 8
AnreOpandeckue
bu6moreka [IOK
BBIPOKEHUSI.
3 . 5 1 https://m.edsoo.ru/7f417af
KBanpatublii g
TPEXUIICH B
AnreOpandeckue
BEIDAKCHIS bu6moreka [IOK
4 P i 15 1 https://m.edsoo.ru/7f417af
AnreOpandeckas g
IpoOb -
YpaBHeHusa u
HeDABCHCTE bu6moreka [IOK
5 P ’ 15 1 https://m.edsoo.ru/7f417af
KBanpaTtHeie 3
YpaBHEHUA B
YpaBHeHUs 1 bubnuoreka [JOK
6 HEpPaBCHCTBA. 13 https://m.edsoo.ru/7f417af
CucTeMbl ypaBHEHHH 8
VYpaBHeHuUs 1 bubnuoreka [JOK
7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBenctpa 8
bubmuoreka [JOK
o .0
8 YHIIWL, LICHOBHBIE 5 https://m.edsoo.ru/7f417af
TTOHATHUS g
bu6mmoreka [JOK
o 4
9 YHIIWIL. ZHCIOBHIE 9 https://m.edsoo.ru/7f417af
GbyHKITII 3
HoBToDEHMIE 1 bubmuoreka [JOK
10 P 6 2 https://m.edsoo.ru/7f417af
00001IeHIEe g
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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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
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9 KUIIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne HaumeHoBanue
n/ pa3aeyioB U TeM Bcer | KontpoabH IIpakTH4eck f)lép;)‘zi:i)::::])mnble
n NporpaMmbl 0 ble padoThI ue padoThl pecypest
TI;IEII‘({:JI/II?);HI/ISI. bu6mmoreka [IOK
1 . 9 https://m.eds00.ru/7f419
[lelicTBUTENbHBIE 408
qucia
YpaBHeHusa u
HEpaBEHCTBA. bubnuorexa [JOK
2 YpaBHeHU ¢ 18 1 https://m.edsoo.ru/7f419
oJqHOH dos8
MepEMEHHO N
z;’;;fef(ﬁ; BuGmorexa LIOK
3 18 1 https://m.edsoo.ru/7f419
Cucrembl
. dos
ypaBHEHUU
YpaBHeHUs 1 bubnuoreka [IOK
4 HEPaBCHCTBA. 20 1 https://m.edsoo.ru/7f419
HepaBenctpa dos
bu6mmoreka [JOK
5 OyHKIMH 19 1 https://m.edsoo.ru/7f419
dog
Yucnoselie bu6mmoreka [JOK
6 MOCJIEI0BATEIILHOC 17 1 https://m.edsoo.ru/7f419
™ dos
gg;g;zf{f;e’ bubmuoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMaTH3aIUs 408
3HaHUH
OBUIEE KOJIMYECTBO
YACOB I1O0 119 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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MOAYJIb «'EOMETPUS»

1. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOEHUS MpOrpaMMbl  y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3yrTC:

1) maTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON
MaTE€MAaTHYECKON IIKOJbI, K UCIOJIB30BAHUIO 3THX JTOCTHKEHHUUN B IPYrUX HayKax W
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoOe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIIEHUH, TMpPOIEAyp TpaKIaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MpPOoOIeM, CBA3AHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOW HA AaKTUBHOE YYaCTHE B PEUICHUU MPAKTUYECKUX 3a/ad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM [IJIs YCHEIIHOW Mpo¢eCcCHOHATBHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HMHIWBUIYaJTbHOW TPAeKTOPUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyX JACHUN, YMEHHUIO BHUJAETbH
MaTeMaTH4ECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HbBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHUMAaHHEM MaTeMAaTUYeCKOM HayKu Kak cdepbl 4YeloBeUYeCKOn
NEeSATENbHOCTH, 3TANoB €€ PAa3BUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LUBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH M MaTE€MaTHYECKOW KyJbTypOH KakK CpelCTBOM



MO3HAHUSA MHpA, OBJIAJCHUEM MPOCTEUIIMMU HaBBIKAMHM HCCJEI0BATEIbCKON
NeSATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GoOpMHPOBaAHHME KYJbTYPbl 310POBbA M
IMOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO TMPHUMEHSITh MaTeMaTHYECKHEe 3HaHUS B HWHTEpPeEcax CBOEro
3I0pOBbs,  BEJIEHHUA  30poBOro  oOpaza  Xu3HU  (3JOpOBOE  IMHUTAHHE,
cOQJIaHCUPOBaHHBIM  PEXHUM 3aHATUH W OTAbIXa, peryisipHas (¢uznueckas
aKTUBHOCTB), COOPMHUPOBAHHOCTHIO HAaBbIKA pe(JIeKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKoro e MpaBa APyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU I pEelIeHHs 3ajay B
00JIaCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, MIIAHUPOBAHUS MMOCTYNKOB U OLEHKU MX
BO3MOXKHBIX TIOCHEACTBUN MJisi OKpYXarolleid Cpelbl, OCO3HAHWEM TJI00AIBHOTO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIMMCH YCJIOBUSIM COUMAJIbHOW W NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4Y€pe3 IPAaKTUYECKYIO AESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Y JPYTUX JIIO/IeH, TPUOOPETAaTh B COBMECTHOM 1€ATEILHOCTH HOBBIE
3HaHUs, HaBBIKK U KOMIETEHIIUU U3 ONbITA APYTUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HaHWM, B TOM YHUCIE
(GopMynupoBaTh UIEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(DUUUTHI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KakK BbI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss M JAeWCTBUA, (QOPMYIUPOBAaTH M OLIEHWBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue aefcTBUs:

e BBISBISATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMAaTHYECKUX
O0OBEKTOB, TIOHATHH, OTHONICHUN MEXIy TMOHATUSAMH, (OPMYITHPOBATH
OmnpeNesicHUs]  TOHSTUM,  YCTAHABIMBAaTh  CYHIECTBEHHBI  IPU3HAK
KJlaccupuKaluu, OCHOBaHUA JUisi OOOOIIEHUS UM CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBbIBATh  CYKJICHUSA:
YTBEpJAUTEIbHbIE W OTpHUILATENIbHbIE, €IWHUYHbIE, YacTHblE U OO0UIMeE,
YCIIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAOIIOACHUSIX U YTBEPXKACHUSX, Mpeiaratb KpUTEpUU
JUIS1 BBISIBJICHUS! 3aKOHOMEPHOCTEH U IIPOTUBOPEYMH;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 33aKOHOB JIOTUKH, JI€AYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (TpsMble U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATENIbHO HECIIOXKHbBIE J0Ka3aTelbCTBA
MaTeMaTU4ecKuX (haKTOB, BRICTPAUBATH apryMEHTAIMIO, IPUBOAUTH IPUMEPDI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BbIOMpaTh Ccroco0 pemieHus ydeOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEICHMs, BHIOMpPAaTh Haubojee MNOAXOASAIMA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIE AeMCTBUS .

UCTIOJIh30BaTh BOIMPOCH KaK HCCIICNOBATEIbCKUI HHCTPYMEHT IO3HAHMUS,
dopMynupoOBaThH  BOIPOCH], (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOoOIieMy,
CaMOCTOSITENIFHO yCTaHABIMBATh HCKOMOE U JIaHHOE, (OPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

NPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIH
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBaHNE IO YCTAHOBJIICHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKy COOOM;
CaMOCTOSITEILHO (hOPMYIHUPOBATH OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
NPOBEACHHOTO HAOJIIONICHUS, HWCCIICIOBaHMs, OIICHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTHh HMH(OpPMAIIUU, JIaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh H  HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TpelacTaBieHUs WHOpMAMu W WUTIOCTPUPOBATH
pemraemMbie  3aJa4d  CXeMaMH, JuarpaMMaM#, WHOW Tpadukoil U ux
KOMOWHAIIMSIMU,

OIICHWBATh HAA&KHOCTh WHPOPMAIMHM 10 KPUTEPHSAM, MPEIIOKCHHBIM
yauTeIeM Win cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIBHDBIC yqeﬁnble IleﬁCTBHﬂ:



BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKIACHUS B COOTBETCTBHH C YCIIOBUSMH U
HEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W TMCBMEHHBIX TEKCTax, JaBaTh MOSCHCHHS I0 XOAY peIIeHUs
3aJ1auyu, KOMMEHTHUPOBATH IMOJTYyUYEHHBIN pe3yIbTaT;

B XO7e OOCYXXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMHI,
npoOJIeMBl, pelaeMoi 3ajavd, BBICKA3bIBaTh WJCH, HAIICIICHHBIC HA ITOUCK
pEIICHMS, COTOCTABIATh CBOM CYXKIEHUS C CY)KICHHUSIMH JPYTUX yYaCTHUKOB
auanora, OOHApY)XKHMBAaTh pa3IU4Me W CXOACTBO ITO3UIIUHA, B KOPPEKTHOMN
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIIATh PE3yIbTaThl PEIICHUS 3a/Jadd, SKCIICPUMEHTA, HCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSATEIBLHO BBHIOMPATHh (DOPMAT BBICTYIUICHHS C Y4ETOM 3aaad
NPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

NOHMMATh W MCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOU
pabOThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh I11€Jb COBMECTHOH JIE€ATEIBbHOCTH, IUIAHHPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThI, paclpeae/iaTh BUABI pa0dOT, JOTOBApUBATHCS, 00CYKIaTh
TpoIiecC U pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYMIIOBEIX opMax paboTsl (00CYkIeHUsI, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI W JIPYTHE), BBIMOJNHATH CBOIO YacTh pabOTBl |
KOOPJMHUPOBATh CBOM JEHCTBHUS C APYTUMHU YICHAMH KOMAaHJbI, OIICHUBATH
Ka4yecTBO  CBOEro  BKJIaJa B OOMUH  MPOAYKT 1O  KPUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, QJITOPUTM pEIICHUs 3aaadu (WIH €ro
94acTh), BBIOMpATH CIIOCOO pelieHus ¢ YYETOM HMMEIOIIUXCS PECypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa
pEILICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NPHU PEUICHUU 3aJayM,
BHOCUTh KOPPEKTHBBI B JIESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOW WLEIU U
YCIIOBUSIM, OOBSCHATh MNPUYMHBI JTOCTHXKEHHS] WIM HEJOCTHXKEHUS LIeJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 Kijacce oOOyd4aromuics TMOJYYUT CIEAYIOLIUE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3ydeHHbIE TEOMETPUUECKUE (PUTYPHI, ONPEIEIATh UX B3aUMHOE
pacroyokeHue, u3o0paxaTbh TeoMeTpUYecKre (UTYpbhl, BBIMOJHATH YEPTEKHU IO
YCIOBUIO 3ajaun. M3MepsTh JTUHEHMHBIE M YIJIOBBIE BEJIWYMHBI. Pemiars 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth rpyOyIO OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peabHON
KU3HHU, Pa3MEpPOB MPHUPOJHBIX O0BEKTOB. Pasznuuare pa3Mmepbl 3TUX OOBEKTOB IO
NOPSJKY BEJIUYUHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd  MpU3HAKAMM  PABEHCTBA  TPEYrOJBHUKOB, HCIOJIH30BaTh
PU3HAKU U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUS C HCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCs MpU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM MEJUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELICHUU T€OMETPUUYECKUX 3a1ay.

OnpenensiTe MapauiebHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymad. Omnpenensats NapauieIbHOCTh MPSMBIX C IMOMOIIBI0 PAaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSMOM.

Pemate 3a1aum Ha KieTyaToi Oymare.

[IpoBOIUTH BBIYKCICHUS U HAXOJIUTh YHCIOBbIC U OYKBEHHBIC 3HAYCHUS YTIIOB
B T€OMETPUYECKMX 3aJ1adyaxX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBONCTB yIJIOB, OOpa30BaHHBIX TMpPU MEPECECYCHUH JBYX
NapajulebHbIX NPSMBIX CEKylled. Pemars mpakThyeckue 3ajJadyd HAa HAXOXKJICHUE
YIJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEAEsTh
OMCCEeKTPHCY yIiia U CEPEIUHHBIN MEPIEHIUKYISIP K OTPE3KYy KaK T€OMETPUYECKUE
MECTa TOYEK.

@opmMynMPOBaTh ONPEACICHUS OKPYKHOCTM U Kpyra, XOopAbl U JHaMeTpa
OKPYKHOCTH, MOJIb30BATBCA MUX CBOMCTBAMHU. YMETh IPUMEHSATH 3TH CBOWCTBA IpHU
peLIeHUH 3a1a4.

Bianete mMOHATHEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBaThcsi (akTaMu O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA TMEPECEKAIOTCd B OJAHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS] B OJJHOW TOUKE.

Bianetp moHsATHEM KacaTeNbHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCS NPOCTEUIIMMHU TEOMETPUUYECKUMHI HEPABEHCTBAMU, IOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOANTL OCHOBHBIE T€OMETPUUECKUE TOCTPOEHHUS C MOMOIIBIO LUPKYJS U
JINHEWKMU.

K xonmy oOyuenuss B 8 Kiacce oOydaromuicss TMOJYYUT CIETYIONINE
MIPEMETHBIE PE3YJIbTATHI:

Pacno3naBaTh  OCHOBHBIC BHUJIBI  UYETHIPEXYTOJBHUKOB, WX  J3JIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh, CBOMCTBA TOYKM TEPECEUEHMs] MEJuaH TpPeyrojibHUKa (IleHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners nmoHsiTueM cpeHed JTUHUU TPEYroJbHUKA U TPANeIuu, TPUMEHATh UX
CBOMWCTBA IIPU peLICHUM reomerpuueckux 3anad. [lonp3oBarscs Teopemont daneca u
TEOPEMOM O TMPOMOPIHOHAIBHBIX OTpPE3Kax, MPUMEHATh WX ISl  pelieHus
MPaKTUYECKUX 3aj1a4.

[IpuMeHsATh NPU3HAKK TOJA00US TPEYTrOJIbHUKOB B PEIICHUM T€OMETPUUCCKUX
3a/1ad.

[lonb3oBaTecst Teopemoit Iludaropa s pemieHUs TEOMETPUUYECKUX U
npakThueckux 3aaad. CTpOUTh MATEMATHYECKYIO MOJIENb B MPAKTHUYECKUX 3aJaydax,
CaMOCTOSITEIBHO AEJaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnanerp mNoOHATHSMU CHHYCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TPEyroyibHUKA. [l0Nb30BaThCA 3TUMHU MNOHATHUSAMHU ISl PELICHUS
NpPaKTUYECKUX 3a]1a4.

Boeruncnars (pa3nuuHbIMU crioco0aMu) IUIOMIAAb TPEYroJbHUKA M IJIOIIATU
MHOTOYTOJIbHBIX (PUTyp (TONB3YACH, T/I€ HEOOXOIUMO, KaIbKyIaTopoM). [IpuMeHsTh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Brnanerp MNOHATUSMHU BIOUCAHHOIO M IEHTPAJIBHOTO yria, HCIOJIb30BaTh
TEOPEMBbl O BIHUCAHHBIX Yriax, YIJlaX MEXIy XOpJAaMmH (CEKYIIMMHU) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN T'€OMETPUIECKHUX 3a/1a4.

Brnanerp MOHATHEM OMNUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aaY.

[IpuMeHATh MOJNyYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTHYECKHE
MOJIEIH JJIs 33/1a4 peaIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BHIUMCICHUS C
MPUMEHEHUEM TMOJ00USI W TPUTOHOMETpUU (MOJIB3YSCh, TJe HE00XOAUMO,
KaJIbKYJATOPOM).

K xoHmy oOydenus B 9 Kkiaacce oOy4arIuics TMOJYYUT CJICAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOUIBIO
pa3JIUYHbIE 3JIEMEHTBI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PELICHUE MPSMOYTOJIbHBIX



TPEYTrOJLHUKOBY). HaxomauTh (C TOMOIIBIO KaNbKYJISATOpA) IJIMHBI W YIJIBI IS
HETaOIUYHBIX 3HAYCHUI.

[Tonb3oBaThCs (opMysIaMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJECTBOM JUII HAXOXJACHHUS COOTHONICHWH MEXIY TPUTOHOMETPHUYCCKUMU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBl CHHYCOB W KOCHHYCOB JUISI HAXOXIACHHUS Pa3TUYHBIX
AJIEMCHTOB TPEYrOJIbHUKA («pPEHICHUE TPEYTrOJbHHUKOBY»), MPUMEHATh WX TIPH
PEIICHUH TeOMETPUUECKHX 3a]1a4.

BrnageTs moHsATHSAMH TIpeoOpa3oBaHUs TMOI00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nooOHbIX ¢uryp. Iloap3oBaThest CBOWCTBAMHU TOMOOWS TPOU3BOJBHBIX (HTYP,
YMETh BBIYHCIATH JJIMHBI M HAXOAUTh YIJIbl y TOAOOHBIX (uryp. IIpuMeHATH
CBOICTBA 1MOI00MS B MPAKTHUECKHUX 3a/1auax. Y METh MPUBOIUTH MPUMEPHI IMTOA00HBIX
GUryp B OKpyXKaromeM MUpe.

[Tonb30BaTHCSA TEOpEeMaMH O MPOM3BEICHUU OTPE3KOB XOPHA, O NMPOHU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaThCA BEKTOpAaMH, IOHUMATh WX TCOMETPUUYCCKUA M (PU3NYSCKHUA
CMBIC]I, TIPHUMCHSITH WX B PEIICHUM TI'E€OMETPUYCCKUX H (DHU3WYCCKUX 3aaad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUISl HAXOKICHHS JIJTHH U YTJIOB.

[Tonb30BaTHCSA METOJAOM KOOPJMHAT Ha TUIOCKOCTH, IPUMEHSThH €r0 B PEIICHUN
IrCOMETPUYCCKUX M MPAKTUYCCKUX 3a/ad.

BnageTs TOHATHSIMH TPAaBWIIBHOTO MHOTOYTOJBbHUKA, JJIMHBI OKPY)KHOCTH,
JUIMHBI YT OKPY)KHOCTH W pPaJWaHHON MeEphbl yIJia, YMETh BBIYMCIATH ILIOIAJIb
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

HaxomuTe ocu (WM IEHTPBI) CHUMMETpHH (GUTYP, TPHUMCHATH JIBHIKCHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[IpyMEHATH TOJyYCHHBIC 3HAHUS HAa IPAKTUKE — CTPOMTh MAaTEMaTHUYCCKHE
MOJICH JIJIS 3a/1ad PETbHOM KU3HHU M IMPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHHUS C
MPUMCHCHUEM TOA00MS W TPUTOHOMETPUYECKUX (QYHKIHMH (TOJIB3YsACh, TJe
HEO0OXO0UMO, KAJIbKYJISITOPOM).

2. COOEP) KAHUE YYEBHOT' O NIPEJIMETA «'EOMETPUS»
7 KIIACC
Hauanbabpie nonsaTus reomerpun. Touka, mpsiMasi, OTPE30K, Jdyd. Yrona. Buusl
yriioB. BepTukanbHble UM CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh 1 NEPIEHAUKYIAPHOCTD MPSMBIX.
Cummerpuunsie ¢purypsl. OCHOBHbIE CBOMCTBa OceBOM cumMeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYKAIOIIEM MUPE.



OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LUPKYJISd W JIMHEWKH. TpeyroyibHUK.
BricoTa, Mennana, OuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN W pPAaBHOCTOPOHHUM  TpeyroibHUKUA.  HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa M MpU3HAKKA PAaBHOOENPEHHOTO TpeyrojbHUKA. [Ipr3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKHM NapAJIIEIbHBIX NpsMbIX. CyMMa yrioB TPEYrOJbHUKA.
Bneninue yribl TpeyroJjibHUKA.

[IpsMOyTONBHBIA ~ TpeyroibHUK. CBONCTBO  MEQUAHBl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHONW K runoreHys3e. [Ipu3Haku paBeHCTBAa NMPSAMOYTOIbHBIX
TPEYTrONBHUKOB. IIpsIMOYTrObHBIN TPEYroJIbHUK € YIJIoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OoJsibllieM Yriie W OOJbIIe CTOpPOHE TPEeYyroJibHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomeTprueckoe MecTo TOuYeK. buccektpuca yrima ©W - CEepeIUHHBIN
NEPNEHAUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJa U JUaMETp, UX CBOMCTBA. B3auMHOE pacrosiokeHue
OKpY)KHOCTH U mpsiMoi. KacartenbHass M cekymas K OKpPYKHOCTH. OKpPYKHOCTb,
BIIMCAaHHAs B yroJl. BnucaHnHas 1 onvcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KIIACC

YetbipéxyronpHuku. IlapamnenorpaMM, ero mpu3Hakd M cBokcTBa. YacTHbIe
Clly4aW TMapajuieJorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBajapaT), UX NpPU3HAKU U
cBoiictBa. Tpameumsi, paBHOOOKas Tpamerus, € CBOHCTBA W IPU3HAKHU.
[IpssMmoyronpHast Tpaneuus.

Meton ynBoenuss menuanbl. LlenTpanbHas cummerpus. Teopema Daneca wu
TEoOpeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[lonobue TtpeyroabHukoB, Kodhduument mnomobus. IIpusHaku mnOmMOOUS
TPEYroJbHUKOB. [I[pruMeHenne mogo0us Mpu pemeHny MPaKTHIeCKUX 3a1ad.

CporictBa Tmomaneit reomerpuueckux ¢uryp. Dopmynsl I JIOMATU
TPEeYrojbHUKA, MapauiesorpamMma, pomba u Ttpamnenuu. OTHOIICHHE IUTONIAeH
MOoI00HBIX GUTYP.

Brruncnenve miomanerd TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHuu
MPaKTUYECKUX 33/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro yrja IpsSMOYIOJBHOIO TpPEYroJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomeTpuueckue (PyHKIUU YTIIOB
B 30, 45 1 60°.



BrucanHble W HEHTpAJIbHBIE YIJbl, YTOJI MEXKIY KacaTelIbHOW U XOPAOW. YTJIbI
MEXAY XOpJAaMH M CeKylMMH. BrucaHHble MW ONHMCAHHBIE YETHIPEXYTOJIBHUKU.
B3aumHoe pacnonoxenue AByX OKpyxHocTed. Kacanue okpyxuocteit. OO61mme
KacaTeJbHbIE K IBYM OKPY>KHOCTSM.

9 KITIACC

Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCMHYCOB UM Teopema CUHYcOB. Peimenue
NPAKTUYECKUX 33724 C UCIIOIB30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoo6us. [logoOre coOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o npousBeieHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
CEKYIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bektop, gmmHa  (MOJynb)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPBI,
IPOTUBOIMOJIOKHO HAMPAaBIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, Olepaluud HajJ  BeKropamu. Pa3noxkeHue BekTopa 1O  JIBYM
HEKOJUTMHEAapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE€ MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IJIOCKOCTU. YPAaBHEHUS MPSAMON U OKPYKHOCTU B
KOOpJIMHATaX, IEPECEUYCHHE OKPYKHOCTEW U MNpsAMBIX. MeTon KOOpAWMHAT U €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKXHOCTH. ['pagycHas u panvaHHas
Mepa yrIjia, BBIYMCIEHUE IJWMH AYr OKpyxHoctei. Ilnmomans kpyra, cekropa,
CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHUE cUMMETpun ¢Guryp (d1eMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopor.



3. TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
N HaumenoBanu | KosnyecTBO 4acoB DJIeKTPOHHBbIE
[
" | epa3ieioB u (undpoBbIe)
n/ Bceer Kourpoubsusl | IlpakTuyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThlI e padoThI
NMPOrpaMmblI pecypchbl
[Ipocreitmme
T€OMETPUYCCKH
€ QUrypsl 1 uUx bubnuoreka [IOK
CBOWCTBA. 14 https://m.edsoo.ru/7f415e
N3mepenue 2e
TCOMETPUICCKH
X BEJIMYUH
bu6moreka [IOK
TpeyronbHUKI 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
DSIMELE. CYMMaL bubnuoreka [IOK
P > 7 14 1 https://m.edsoo.ru/7f415e
YTJIOB %
TPEYroJbHUKA o
OKpyXHOCTb U
« PyE bubnuoreka [IOK
28 14 1 https://m.edsoo.ru/7f415e
I'eomerpuuecku %
€ IIOCTPOEHUA o
[ToBTOpEHME, bubnuoreka [IOK
00o0mieHne 4 1 https://m.edsoo.ru/7f415e
3HAHUH 2e
OBILEE
KOJIMYECTBO
68 4 0
YACOB IIO
[TPOTPAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
n/ pa3aeyioB M TeM Bcer | KontpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
YeThIpEXYroabHUK bubmorexa HOK
1 pexyT 12 1 https://m.edsoo.ru/7f417e
u
18
Teopema darneca
U Teopema o
N — bubmmoreka [{OK
2 poTop 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3Kax, 18
oJ00OHBIE o
TPEYroJIbHUKA
IImomane.
Haxoxnenne
mIomanei bu6moreka [IOK
3 TPEYTOJIBLHUKOB M 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIEHBIX 18
¢duryp. [Tnomann
Mo00HBIX puTyp
Teopema
Tudaropa n bubnuoreka [JOK
4 10 1 https://m.edsoo.ru/7f417e
Havajia 18
TPUTOHOMETPUU o
VYriel B
OKPY>KHOCTH.
Brncannsie u
OIMCaHHbIC bu6mmoreka [JOK
5 YeThIPEXYroJIbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble K 18
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH
IToBTOpEHME, bubnuoreka [IOK
6 00001IeHNe 4 1 https://m.edsoo.ru/7f417e
3HAHUM 18
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I1O0
I[TPOI'PAMME



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
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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pasaenos mTeM | Bceer Konrpoasnbl | IIpakTuyecku
o0pa3oBaTe/ibHbIE
n NnporpamMmbl 0 e padoThI e padoThI
pecypchl
Tpuronomerpus.
Teopemsl
bubmmoreka [{OK
KOCHHYCOB U
16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. "
Pewrenne -
TPEYroJIbLHUKOB
[IpeobOpazoBanu
€ TTo100msI. bu6moreka [IOK
Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYXHOCTH
bu6moreka [IOK
Bektopsr 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bubnuoreka [JOK
KOOPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
MJIOCKOCTH 2c
[IpaBunbHbIC
MHOTOYTOJIbHUK
u. [Inuna bubnuoreka [{OK
OKPYXHOCTH U 8 https://m.edsoo.ru/7f41al
IJIOIIAb KPyra. 2c
Brruucnenue
TIonaaen
bubmuoreka [JOK
JIBH>KEHUS
6 https://m.edsoo.ru/7f41al
TIJIOCKOCTH
2c
IToBTOpEHNME,
bubmuoreka [JOK
0000111eHHE,
7 2 https://m.edsoo.ru/7f41al
cUCTEeMaTu3aIus ”
3HAHUU o
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I1O0

I[TPOTPAMME



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
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




MOAYJIb «BEPOATHOCTDb U CTATUCTHUKA

1. IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOT'PAMMBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTUKOB U POCCUICKONW MAaTeMaTHYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBax (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGdeCCHOHATBHOM
JESTENBHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, peIICeHUH, PACCYKICHUM, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MAaTEeMAaTUYECKONM HayKd Kak cdepbl UelIoBEeYECKOU
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIIM3AIUY,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOl Kak CpelICTBOM
MO3HAHUS MHpA, OBJIAJEHUEM IMPOCTEUIIMMHM HaBBIKAMH HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETo
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (30pOBOE  MUTAHUE,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN Ha MPUMEHEHUE MAaTeMAaTUUYCCKUX 3HAHUU ISl pElIeHUs 3a7ad
B 00JIACTM COXPaHHOCTH OKpY)KAIOIIeW Cpenbl, IJIAaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEACTBUM IS OKPYXAKIIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKkTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) ajanTanmus K M3MEHSIIOUNIUMCS YCJIOBUSIM COLUMAIBLHON U NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIMICHHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEILHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU W3 OIbITA JPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEIAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBrble 1oruyeckue 1efMcTBUA:

e BBIIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpENENICHUs]  TOHSATHUW, YCTAHABJIMBATH  CYIIECTBEHHBIM  MpPH3HAK
KIaccu(uKaIi, OCHOBaHUSI i OOOOIIEHHWS W CpPaBHEHHS, KPUTECPUU
POBOJIMMOTO aHAJIN3A;

e BOCHpUHUMATH, (opMynHpoBaTh U  NPeoOpa3OBBIBATh  CYKICHHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0UIueE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CIOCO0 pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOpEUUE, NpodsIeMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpAaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMU TI0 KPUTEPHSIM, TPEITOKCHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHUSA
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

e B X0j€ 0OCYXJeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOU TEMBbI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pellIeHUsl, COMOCTAaBIATbL CBOM CYXICHHS C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;

e TIPEACTABIISTH pEe3yJIbTaThI peleHus 3a7a4u, AKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (pOpMAaT BBHICTYIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

e TIOHMMATh M MCIOJIB30BATh MPEUMYIIECTBA KOMAHAHON U UHIAUBUIYaTIbHON
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

e TMPUHUMATH LIEJb COBMECTHON IEATEIBHOCTH, TJIAHUPOBATH OpPraHU3ALINIO
COBMECTHOM paboOThl, pacnpenensaTb BHABI paboOT, JIOroBapUBaTHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

e YyYacTBOBaTh B TPyNmoBeIX ¢opmax paboTel (0OCYXaeHUs, OOMEH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOOPOWHUPOBAaTH CBOM JEHCTBUA C JPYTMMH 4YI€HAMHU KOMaH/bI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBJATH IUIAH, AJITOPUTM pEIIEHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yibTaTta
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPY PELICHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMUBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHHUS IIENH,
HAXOJUTh OMINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI
K koniy oOydenus B 7 Kjaacce OOYy4YarOUIUMCS TOJYYUT CIEAYIOIINE
MpeIMETHBIE PE3YIbTAThI:



Uutate wuHbOpMalLUIO, MNPEICTABICHHYIO B TaOaMIaX, Ha Jguarpammax,
MpEACTaBIATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh W HUHTEPNPETHUPOBATH  pEAbHbIE  YUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpamMmax, rpadukax.

Ucnonw3oBaTh i1 OMUCAHUS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeAuaHa, HauOoJblllee W HaUMEHbBIIEe 3HAYCHMS,
pa3max.

Nmersr mpencraBiieHHe O CIy4ailHOM M3MEHUMBOCTH Ha NpUMEpax IIeH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYaromMiics TMOJIYYUT CJCAYIOIINE
peAMETHBIE PE3YJIHTATHI:

N3Bnekarh ¥ mpeoOpa3oBbIBaTh WH(POpPMAIUIO, TMPEJICTABICHHYIO B BHUIC
TaOIuI, JUarpamm, rpauKoB, MPEACTABIATh JaHHBIC B BUJE TAaOJUIl, TUArpamMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKHX IOKa3aTesel: CpeIHUX
3HAYCHHUI U Mep paccenBaHus (pa3Max, JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAUYEHUNW M YaCTOTHI COOBITHI, B TOM YHUCIE
10 pe3yybTaTaM U3MEpEeHU 1 HaOII0ICHUI.

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B OMNBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbITAaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIy4allHOTO HSKCIIEPUMEHTA,
auarpaMMbl Disiepa, YucioBas mnpsiMas.

OnepupoBaTh MOHSATUSMU: MHOMXECTBO, IOJMHOXECTBO,  BBITIOJHATH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHHUE, TIEpeceueHue, IOMOJIHEHHE,
MIEPEUUCTISATH AIEMEHTHl MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEICTABICHHE MHOXECTB M CBSI3EH MEXITY
HUMU JUTsI ONIMCAHUS MPOIIECCOB U SBIICHUM, B TOM YHCIIE TIPU PEIICHUH 3a7a4 U3
JIpyTUX y4eOHBIX TPEAMETOB U KYyPCOB.

K xonmy oOyuenus B 9 kiacce oOyJaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

W3Bnekate w mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pPa3TUYHBIX WCTOYHWKAX B BHJE TAaONMUIl, nuarpamm, rpaduKoB, MPEICTaBIATH
JaHHBIC B BUJIC TaOJHII, TUAarpaMm, rpaduKoB.

Pemate 3amaum oOpraHM30BaHHBIM TEPeOOpPOM BAPUAHTOB, a TaKKe C
MCITOJIb30BAaHUEM KOMOWHATOPHBIX MMPABUIT U METOJIOB.



Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JI1 MAaCCUBOB YHCIIOBBIX
NAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOTHl 3HAUEHU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
HCIBITAHUH 10 IIEPBOTrO yCIIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp npencraBieHUE O CIy4YaliHOM BEJIMYMHE U O pPaClpenesIeHUuU
BEPOSATHOCTEN.

HNmers mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN Kak O IPOSBICHUH
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
OpUpOJIe U OOIIECTBE.

2. COAJEP KAHUE YYEBHOT' O IPEIMETA
«BEPOATHOCTBb U CTATUCTHUKA»

7 KIIACC

[IpencraBienue NaHHBIX B BUAE TaOJUIl, AMAarpamm, rpa@ukoB. 3aroJHEHUE
Ta0JIUIl, YTEHUE U TOCTPOCHHE AuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KpyroBeiX). UTeHue rpadukoB peanbHbIX MpoieccoB. M3Bneuenue nudopmauu us3
JIUarpaMM U TaOJIMIL, UCTIONH30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudMeThdeckoe, MeauaHa, pa3Max,
HaumOoJbIllee M HAaWMEHbIIIEE 3HAYEHUs HaOopa YMCIOBBIX JaHHBIX. [IpuMepsr
CIy4allHOM U3MEHYHUBOCTH.

Cry4aitHeIil 3KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTh u
gacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOJIE
U B obmectBe. MoHETa ¥ UTpaJibHAsi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yuciao pébep M cymmapHas
crenieHb BepmmH. [IpencrtaBnenue o cBszHoctu rpada. llemu u muxmel. [lytu B
rpadax. O6xon rpada (ditmepoB myth). [IpencraBienre 00 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3amad ¢ momorisio rpados.

8 KUIACC

[IpencraBneHne n1aHHBIX B BUE TaOJIUIl, TUarpaMm, rpa)ukoB.

MHOXEeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOXECTBaMU: OOBEIMHEHHE, IepeceueHue, aonojHeHue. CBoilCTBa omepanuit
HaJl MHOXECTBaMU: IEPEMECTUTEIbHOE, COYETATENIbHOE, paclpeeIuTeIbHOE,
BKJItoueHus. Mcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXECTB Ui
OMMCaHUs PeajibHbIX MPOLIECCOB U SIBICHUMN, MPU PEUICHUHU 3aaY.



N3mepenue paccenBaHus NaHHBIX. /[ucriepcHst M CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HAa0OpOB. JlnarpaMMa pacceuBaHus.

DneMeHTapHble COOBITHS  ciy4daiiHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoctu  coObiTuil. OnbITEI € PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
coobITuaMU. CinydaifHbiii BBIOOP. CBSA3b MEXKYy MAJIOBEPOATHBIMU U MPAKTUYCCKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoONCTBa [J€pPEBbEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uuciom peodep. Ilpasumio
yMHO>KeHus. Pemenue 3aay ¢ momonibio rpagdos.

[IpoTtuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHue coObiTuil. HecoBmectHble  coObiTus. @Dopmyna  CIOXKEHHS
BEpPOSITHOCTEN. YcCIOBHasg BEPOATHOCThb. I[IpaBuno ymHoxeHus. HesaBucumbie
coObrTus. IlpencraBinenue skcrepuMeHTa B BUJE JAepeBa. Pemienue 3anay Ha
HAXOXKJICHHE BEPOSITHOCTEN C IIOMOIIBIO JEpeBa CIYyYaHOIO 3KCIIEpUMEHTA,
auarpamm Ditniepa.

9 KITIACC

[IpencraBnenne gaHHBIX B BHJE TaOiui, jauarpamM, Tpadukos,
UHTEpIpeTaIus JaHHbIX. UTeHHEe U MOCTpOeHHE TaOaull, AUarpamMm, rpadukoB 1o
peaIbHBIM JaHHBIM.

[lepecranoBku u ¢akropuan. CouetaHusi U YUciIo coueTaHui. TpeyroiabHUK
[lackans. Pemenue 3aa4 ¢ HCOJIb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposiTHOCTh. CiyyalHBI BBIOOpP TOYKM U3 (QUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Ucnbitanne. Ycnex um Heyaaua. Cepus HCHBITAHUM 10 MEPBOTO ycmexa.
Cepust ucnblTanuii bepHymn. BeposTHOCTH COOBITHM B CEpUH  MCHIBITAHUN
bepnynnu.

CiyuaiiHasi BeJIMUMHA W pacIpeielicHUe BEpOsSTHOCTEH. MaremaTuueckoe
oxumanue u gucnepcusd. I[IpuMepbl MaTeMaTHUYECKOro  OKHUJAHHUS — Kak
TEOPETHYECKOIO CPEAHEro 3HA4YeHUs BEIWYMHBI. MaremaTH4yeckoe OXKUAaHUE M
OUCTIEPCUSl CIYyYalHOM BEJIWYMHBI «YHUCIO YCIEXOB B CEPUHM HCHBITAHUU
bepnymm».

ITonsiTue o 3akoHe OoNbIIMX Yuce. M3MepeHue BepOATHOCTEH C MOMOIIBIO
gacToT. PoJib 1 3HAUCHUE 3aKOHA OOJIBIIMX YHCEIT B MPUPOJIC B OOIIECTBE.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
N HaumenoBanu | KosnuecTBo yacoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbIe)
n/ Bceer Kourpoubusl | IIpakTuHyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoThI
NMPOrpaMmblI pecypcsl
3 TS ——— bubmmoreka [{OK
P 7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX c
OnucarenbHas bubmmorexa [TOK
8 1 https://m.edsoo.ru/7f415fd
CTATHCTHKA c
Cryuaiinas bu6moreka [IOK
6 1 https://m.edsoo.ru/7f415fd
W3MEHYHMBOCTD .
BeeeHue B bu6moreka [IOK
4 https://m.edsoo.ru/7f415fd
Teopuio rpados c
BepostHocTs n
‘IafTOTa bu6moreka [IOK
. 4 1 https://m.edsoo.ru/7f415fd
CITy4aitHOTO c
COOBITHS B
O6o06meHue, bu6mmoreka [JOK
cUcTEeMaTH3aIu 5 2 https://m.edsoo.ru/7f415fd
sl 3HAaHUHN c
OBILIEE
KOJIMYECTBO
34 2 5
YACOB I10
I[TPOI'PAMME
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8 KUIIACC

N HanmenoBanu | KosmuecTBo 4acoB DJIeKTPOHHBbIE
o
" | e pa3ieyoB H (undpoBbIe)
n/ Bceer Kontpoububl | IIpakTHuecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI e padoThI
NMPOrpaMmblI pecypcsl
ToBTobeHIe bu6mmoreka [{OK
1 P 4 https://m.edsoo.ru/7f417b
Kypca 7 Kkiacca 9
OrmmcaTrenpHast
bubmmoreka [{OK
CTaTUCTHUKA.
2 4 https://m.edsoo.ru/7f417fb
PacceuBanue 5
JAHHBIX N
bu6moreka [IOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepostHocTh bubnuoreka [JOK
4 CIIy9aifHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITHS 2
BEeleie B bu6mmoreka [IOK
5 s 4 https://m.edsoo.ru/7f417fb
Teopuio rpados 5
Corvaaiiisie bu6mmoreka [IOK
6 Y1 8 https://m.edsoo.ru/7f417fb
COOBITHS )
O6o06meHue, bubnuoreka [[OK
7 cUcTEeMaTH3aIu 4 2 https://m.edsoo.ru/7f417fb
1 3HAHUH 2
OBUIEE
KOJIMYECTBO
34 2 1
YACOB I1O0
I[TPOI'PAMME
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9 KUIIACC

N HaumenoBanu @ KoauvecTBo 4acoB DJIeKTPOHHbBIE
" | e pa3iesioB H (uudpoBbIe)
n/ Bcer | KoHTpouabH IIpakTHyeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThI ue padoThl
NMPOrpaMmblI pecypcsl
ToBToDeHIe bubmnoreka LIOK
1 P 4 https://m.edsoo.ru/7f41a3
Kypca 8 Kiacca 02
DJIeMEHTHI bu6mmoreka [IOK
2 KOMOMHATOPUK 4 1 https://m.edsoo.ru/7f41a3
u 02
['eomeTpuueck bubnuotexa [JOK
3 ast 4 https://m.edsoo.ru/7f41a3
BEPOATHOCTh 02
) PAT—— bu6moreka [IOK
4 6 1 https://m.edsoo.ru/7f41a3
bepnymim 02
Corvaaitias bu6mmoreka [IOK
5 i 6 https://m.edsoo.ru/7f41a3
BEJTMYMHA
02
bu6mmoreka [IOK
O06o0mmenue,
6 H 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBILEE
KOJIMYECTBO
YACOB I10 34 L 2
[TPOTPAMME
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