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MHOACHHUTEJIBHASA 3AIINCKA
Pabouas mporpamma ydeGHOro npeamera «MaTemMaTuka» Ha YpPOBEHb OCHOBHOTO OOIIEro 0Opa3oBaHUs
Ut oOydarommxcs 5—9-x kiaccoB pa3zpaboTaHa B COOTBETCTBUH C TPEOOBaHUAMMU:
- ®emepanbHOro 3aK0Ha OT 29.12.2012 Ne273-D3 «O6 obpazoBannu B Poccutickoit demepartnmny;
- TpuKa3a MUHHCTEpCTBa oOpazoBanusi W Hayku P® or 17.12.2010 Nel897 «OO6 yTBep:kneHHH

(l)CI[GpEUII:HOFO rocyaapCTBEHHOT'O 06p330BaTCJII>HOFO CTaHaapTa OCHOBHOI'O o011ero 06p330BaHI/I$1)>;

- mpuka3a Munnpocsemnierns ot 18.05.2023 Ne370 «O06 yrBepxkaennu denepansHoi 00pa3oBaTeIbHON
MPOrpaMMBbI OCHOBHOTO O0IIIET0 00pa30BaHUI;

- y4eOHOro IUIaHAa OCHOBHOrO oOmiero oOpa3oBaHMs, YyTBEpXKAEHHOro mpukazom MBOY
«HoBoraBomkanckas COLI» ot 30.08.2024 Ne284 «O06 yTBepKIEHHH OCHOBHOW 00pa30BaTEIbHON
MIPOTpamMMBbI OCHOBHOTO O0IIIET0 00pa30BaHU;

- henepanbHOl paboueii mporpaMMbl yaeOHOTO TIpeaMera «MaTeMaTHKay.

CBA3b C PABOYEH ITPOT'PAMMOH BOCITHTAHHA ILIKOJ/IBI

Peanuzanust BOCHHMTATENHbHOTO TOTEHIMANa YPOKOB MaTeMaTuku (YpOdHOW JesITeNbHOCTH,
ayUTOPHBIX 3aHATHH B paMKaxX MaKCHMAaJIbHO JOITyCTUMOM yu4eOHOH HArpy3KH) MpeayCMaTpHUBaeT:

- MAaKCHUMAaJIbHO€ HCIOJIb30BAHUE BOCIMTATEIBHBIX BO3MOYKHOCTEH COIEpPKAHUS YPOKOB JIA
(dbopMHpOBaHUs Y 00YYaIONIMXCSI POCCUHCKUX TPAJUIMOHHBIX AYXOBHO-HPABCTBEHHBIX M COLMOKYJBTYPHBIX
[IEHHOCTEH, POCCHIICKOTO HMCTOPHYECKOTO CO3HAHHWS HAa OCHOBE HCTOPHYECKOTO MPOCBEIICHUS; MOA00p
COOTBETCTBYIOIIETO CONEP)KAaHUS YPOKOB, 3a[laHUI, BCIIOMOTATEIbHBIX MATEPHAIIOB, MTPOOIEMHBIX CHUTYaIUil
JUTSE 00CYKICHHIA,

- BKJIOUEHUE B COJCPXKAHUE YPOKOB LEJIEBBIX OPUEHTUPOB pE3yJbTaTOB BOCIIUTAHUS, UX Y4YeT B
ONpelIEJICHUN BOCIIUTATEIbHBIX 3a]1a4 YPOKOB, 3aHITHI;

- BBIOOp METO/I0B, METOAMK, TEXHOJIOTHUH, OKAa3bIBAIOIINX BOCIIUTATENHHOE BO3/ICHCTBUE HA IMYHOCTD B
COOTBETCTBUM C BOCIMTATEIBHBIM HACAIOM, LEJIBIO M 33Ja4aMM BOCIIMTAaHHMsS, LEJIEBBIMU OpPUEHTUPAMH
PE3yNbTAaTOB BOCIIUTAHUS; PEATH3AIHNIO IPHOPUTETA BOCITUTAHUS B YU€OHOH NEATEThHOCTH;

- IpYBJIeYeHNE BHUMAHU 00yUJarONXCcs K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax MPeIMEeTOB,
SBJICHUH W COOBITHH, WHHUIMMPOBAHUE OOCYKICHWH, BBICKA3bIBAHHMI CBOETO MHEHHS, BHIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K U3y9aeMbIM COOBITHSM, SBJICHHSIM, JIHIIAM;

- TpUMEHEHWE WHTEPAKTHBHBIX (OpM ydeOHOW pabOThl — WHTEIUIEKTYAIBHBIX, CTUMYIUPYIOIIHX
MO3HABATEIBFHYI0 MOTHBAIIMIO, MTPOBBIX METOJWK, TUCKYCCHM, JAIONIMX BO3MOXKHOCTH NMPHOOPECTH OIBIT
BEJICHHsI KOHCTPYKTUBHOTO JIMAajIora; TPyNIoBoOi paboThl, KOTOpask YUUT CTPOUTH OTHOIIEHHS U JIEHCTBOBATH B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MEIIIICHHS,

- MoOykJIleHHne 00yJarmuxcs coOI0AaTh HOPMBI TIOBEICHHS, TIpaBUiIa OOIIEHHUS] CO CBEPCTHUKAMH U
MEeIarorn4eckuMi  pa0OTHUKAMH, COOTBETCTBYIOIIME YKJIAQy IIKOJBI, YCTAHOBJICHHE U TMOAJCPKKY
JIoOpoXKeNnaTelbHOM aTMochepsr;

- OpraHW3allii0 HACTAaBHUYECTBA MOTHBHPOBAHHBIX W JPYAHPOBAHHBIX OOyYalOIIUXCS Hal
HEYCIEBAIONIMMHU OJTHOKIIACCHUKAMH, B TOM YHUCIIE C OCOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTSMH, JAIOIIETO
00y4aroNMMCs COIUATEHO 3HAYMMBIH OIBIT COTPYJHHUUYECTBA U B3aMMHOM ITOMOIIIH;

- MHUIUUPOBAHHUE U TIOJICPKKY HCCIEIOBATEILCKOW NEATENLHOCTH O0YUarOINXCs, MTIAHUPOBAHUE U
BBIIIOJIHEHUE UHIUBUYAJIBHBIX U I'PYIIIOBBIX IPOEKTOB BOCIIUTATEIBHON HAIIPABJICHHOCTH.

Pesynbrarel enuHCTBA Y4eOHOW M BOCIHMTATEIBHON NEATEIBHOCTH OTPAXKEHBI B pasjerne padouei
nporpaMmsl «JINYHOCTHBIE pe3ybTaThl U3y4eHus yueOHoro npeamera «MHpopmaTukay Ha ypoBHE CPEIHETO
o01ero oopa3zoBaHuUs.

Inanupyemble pe3yJbTaThl OCBOCHUS y1eOHOT0 MpeaMeTa

W3ydyeHne mareMaTHKW Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIMpPAaBIECHO Ha JOCTHIKECHUE
O6yanOHII/IMI/IC$I JIMYHOCTHBIX, METAIPEAMETHBIX W MNPECIAMETHBIX O6paSOBaTeHI)HBIX PE3YIBLTATOB OCBOCHUMA
y4e0GHOr0 ImpeaMeTa.

Jluunocmuule pe3yibmamusl OCBOCHHS TPOTPAMMBI TI0O MATEMATHKE XapaKTePH3YIOTCS:

1) narpuoTHYECKOE BOCIHTAHHUE:
IMIPOABIICHUEM HMHTEPECA K IMMPOLIJIOMY W HACTOALIEMY pOCCHﬁCKOﬁ MaAaTEMAaTHKH, ICHHOCTHBIM OTHOIICHUEM K
JIOCTHXKCHHUSM POCCUHCKUX MAaTEMATHKOB M POCCUHCKOM MaTEMaTHYECKOH ITKOJBI, K HMCIIOJIB30BaHUIO ATHX
JIOCTHXKCHH B IPYTUX HAyKaX U MPUKIAIHBIX cepax;

2) TpakaaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITHTAHHUE:
TOTOBHOCTHIO K BEITIOJTHEHUIO OOS3aHHOCTEW TpakJaHWHA W peajlu3allid €ro NpaB, NPEJCTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHWH, MPOIEAYp TPakIaHCKOTO
o01ecTBa (HampuMep, BBIOOPHI, OIPOCHI), TOTOBHOCThIO K OOCYXICHHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX C
MPaKTUYCCKUM MPUMEHEHHEM JIOCTH)KEHUH HAYKH, OCO3HAHHEM BaXKHOCTH MOPAITBHO-3THYECKHUX TPHHIIUIIOB B



JESITeIbHOCTH YUEHOTO;

3) TpyIoBOE BOCIIUTAHUE:

YCTAaHOBKOH Ha aKTHMBHOE y4YacTHE B PCIICHWM INPAKTUYECKHX 3aJad MaTEMAaTHYeCKOH HaIpaBICHHOCTH,
OCO3HAaHMEM Ba)XHOCTH MAaTeMaTHYeCKOTO0 OOpa30BaHMS HA MPOTSHKCHWH BCEW JKU3HH IS YCIICIITHOM
npoQeCcCHOHANBHON JIEATENBHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HOCTPOCHNEM MHIUBHAYAIbHONW TPAEKTOPHU 00pa30BaHMUS U )KU3HEHHBIX ITAHOB C YYETOM JINYHBIX HHTEPECOB
1 0OIIECTBEHHBIX MTOTPEOHOCTENH;

4) scTeTHYecKOe BOCIIUTAHHUE:

CHOCOOHOCTBIO K SMOLMOHATBHOMY M SCTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
peLIeHNi, pacCyXICHUH, YMEHHUIO BUIETh MAaTEMAaTHIECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTH HAy4YHOTO MO3HAHMS:

OpUCHTAllMel B JIESATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4yHBIX MpEICTaBIeHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS YEJIOBEKa, NMPHUPOJIBI M OOIIecTBa, NOHMMAaHWEM MaTeMaTHYECKOW HAayKH Kak
cepbl YeTOBEUECKOH MAEATENbHOCTH, JTAalloB €€ pasBUTUS M 3HAUYMMOCTH [UIS Pa3BHTHS IMBHIN3AINH,
OBJIa/ICHUEM SI3bIKOM MaTEMAaTUKH U MaTeMaTHYECKOH KyIbTYypOH KaK CPEICTBOM MO3HAHUSI MHUPa, OBIIaIECHUEM
MPOCTEHIINMH HaBBIKAMH HUCCIIEIOBATEIbCKOM JeSITENbHOCTH;

6) ¢usnueckoe BocnuTanue, GOPMUPOBAHHE KYIBTYPhI 30POBbSI SMOIIMOHAIBLHOTO O1aromoTyYHs:
TOTOBHOCTBIO IPUMEHATh MaTeMaTHYeCKUEe 3HAHHsI B HHTEPECcax CBOETO 3/I0POBBs, BEICHHS 3I0pPOBOTO 00pasza
KU3HH (340pOBOE TMHTaHHE, COAJAaHCHPOBAHHBIA DPEXHUM 3aHATUH WM OTIbIXa, peryispHas Qu3nyeckas
aKTUBHOCTH), C(DOPMHPOBAHHOCTHIO HaBbIKa pehIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMHNOKY W TaKOTO Ke
npaBa APYroro 4eIoBeKa;

7) DKOJOTMYECKOE BOCITUTAHHE:

OpHEHTalell Ha NpPHMEHEHHEe MaTeMAaTHYeCKWX 3HAaHWH JUId peIIeHHs 337a4 B OO0JIACTH COXPAaHHOCTH
OKpY’KaloIeil cpefpl, IIIaHMPOBAaHMS TOCTYIIKOB M OIIEHKH MX BO3MOXHBIX TOCIEICTBHH Ul OKPYKAIOIIEH
Cpelibl, 0CO3HAHHMEM TII00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U IMyTeH UX PEeIICHHUS;

8) aJanTanys K U3MEHAIOIMUMCS YCIOBUAM COLIMAIBHON U PUPOJHON CPEabL:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHSX HEONPEICIEHHOCTH, TOBBIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
Yyepe3 MPaKTUYECKYIO JEsITENbHOCTh, B TOM YHCIE yMEHHE YUYUTBCA Y IPYTrUX JIOJeH, mpuoOpeTath B
COBMECTHOM ACATCIIbHOCTU HOBBIC 3HAHHA, HABBIKM W KOMIICTCHIHU M3 ONbITA APYIUX; HCO6XOILI/IMOCTBIO B
(OpMHUpOBaHMM HOBBIX 3HAHWH, B TOM 4Hcie (OPMYIUPOBATH HJIEH, MOHSTHS, TUIOTE3bl 00 OOBEKTaX H
SBICHUAX, B TOM 4YHCIE paHee HE W3BECTHBIX, OCO3HaBaTh JAC(PHUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IUIAHMPOBaTh CBOE pa3BUTHE; CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYaIHIoO,
BOCHPHHUAMATH CTPECCOBYIO CHTYaIlHMIO KaK BBI30B, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC
pelIeHus U JeUcTBUs, (POPMYITHPOBATH M OLICHUBATH PUCKH U MOCIIEACTBHSA, (OPMHUPOBATH OTIBIT.

Memanpeomemnvie  pesyriomamsl -  XapaKTEPU3YIOIIUECS  OBJAJCHUEM  YHHBEPCAIbHBIMHU
MO3HABATENFHBIMU JIEHCTBUAMH, YHUBEPCAIBHBIMA KOMMYHHKATHBHBIMHU JEWCTBUSMH W YHHBEPCAIbHBIMH
PETYIATUBHBIMH JI€HCTBUSIMU.

Tosnasamenvhvie yHugepcaibhvle yueOnvle Oeticmeus

Baszoevie nocuueckue oeticmeusi:

BEISBIATE M XapaKTePU30BAaTh CYIIECTBEHHbIE MPHU3HAKKM MAaTEMATHYECKUX OOBEKTOB, TOHSTHIH,
OTHOIIICHUH MEXIy MOHATUAMH, (POPMYJIMPOBATh ONPEICIICHUS IOHITUN, YCTaHABIUBATh CYIIECTBECHHBIN
MIpU3HAK KIacCUu(PUKAIINN, OCHOBAHUS JIsl 000OIIEHNUS M CPaBHEHISI, KPUTEPUH TIPOBOJIMMOTO aHATTN3a;

BOCIIPUHUMATh, (POpPMyNIHpOBaTH W TPeoOPa3OBBIBATh CYXICHUS W OTPHUIlATENbHBbIC, CIUHUYHEIC,
YJacTHBIC U 00IIHE, YCIOBHBIE;

BBISIBIIATh MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpeYHs B (akrTax, JaHHBIX,
HAOIIOJICHUSIX U YTBEPKACHUSAX, MIPeIaraTh KPUTEPUU JIJISl BBISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA,

JieaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JTOKa3aTEebCTBA MATEMATHUECKUX YTBEPXKIEHUH (IPSMBIE U OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITETTLHO HECJIOKHBIE JIOKA3aTelIbCTBA MAaTeMaTU4eCKHX (DaKTOB, BBICTPaWBaTh apryMEHTAIIHIO,
MPUBOJUTh TMPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC PACCYXXICHHUS, BbIOMPATh CIIOCOO
pereHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMpAThL HaKOOIee MOAXOMSIINAN C
Y4ETOM CaMOCTOSITENILHO BEIICTICHHBIX KPUTEPHUER).

Baszoevie uccnedosamenvckue oeticmeusi:

HCIIONTH30BaTh BOTIPOCHI KaK HMCCIICOBATEIIBCKUN HMHCTPYMEHT ITO3HAHUS, (HOPMYIHUPOBATH BOIIPOCHI,
(uKCHpYIOIIe MPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIILHO YCTAaHABIMBAThL UCKOMOE U JaHHOE, (POPMHPOBATH
TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOJIUTH TI0 CAMOCTOSTEIIBHO COCTABJIICHHOMY IUIAHYy HECIOXKHBIA DKCIIEPUMEHT, HEOOJBIIToe



UCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUECKOr0 0OBEKTa, 3aBUCHUMOCTEN 0OBEKTOB MEKIY
co0oi;

CaMoCTOSITEIbHO  (hOpMYIIHpOBaTh OOOOIIEHWS ¥ BBIBOJBI TI0  pe3yibTaTaM IPOBEIAEHHOTO
HaAOIIOICHSI, NCCIIEIOBAHNS, OLIEHUBATh JTOCTOBEPHOCTH IMONYIEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0000IIEHN;
MIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIABUTATh MPEANOJIOXKEHHUS O €ro pa3BUTUHU B
HOBBIX YCIIOBUSIX.

Paboma c ungpopmayueri:

BBISIBIISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAIMK, AAHHBIX, HEOOXOIUMBIX UIS pEIICHHS
3aJa4H;

BEIOMpaTh, AHAIM3UPOBATH, CHCTEMATH3UPOBaTh W HHTEPHPETHPOBATH HHMOPMAIMIO DPa3INIHBIX
BUJIOB U ()OpM TIPEACTABIICHHUS,

BbIOMpaTh (QOpMy MpeacTaBieHUs HH(POpPMAUH W WUIIOCTPUPOBATh peEIlaeMble 3aladdl CXeMaMH,
JIrarpaMMaMu, HHOHM TpadUKol 1 MX KOMOWHAIIASMH;

OIIEHWBAaTh HAAEKHOCTH HMHPOPMAIMH TIO0 KPUTEPUSAM, TPEIIOKEHHBIM  ydUTeNeM WA
c(OpMyNHPOBaHHBIM CAMOCTOSTEIBHO.

Kommynuxamuenvie ynugepcanvivie yuebuvie Oeticmeus.

BOCHPUHUMATh U (GOPMYITHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBYSIMH H IIETISIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peleHus 3a1a4i, KOMMEHTHPOBATh MOJIYUYEHHBII pe3ybTarT;

B Xo0ze OOCYXIEeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, POOJIEMBI, pemaeMon
3a/1a4¥, BBHICKA3bIBaTh HJICH, HAIICJICHHbIE HA MMOMCK PEIIeHHS, COTIOCTABIATh CBOM CYXKIEHUS C CYKICHUSIMHU
JPYTUX YYacTHHKOB JHANOra, OOHApy>KMBaTh pa3MuUe W CXOJCTBO MO3WIMH, B KOPPEKTHOH (opme
(hopMyITHUpPOBATH pa3HOTIIACHS, CBOH BO3PAKEHUS;

MIPENICTABIISITh PE3YIIbTATHI PEIICHNUS 3aa9H, SKCIIEPAMEHTA, HCCIIEIOBAHUS, TIPOEKTa, CAMOCTOSTEFHO
BBIOMpATH (hOpMAaT BHICTYIUICHUS ¢ YYETOM 3aj]ay MPE3CHTAIH U OCOOCHHOCTEH ayAUTOPHH;

MOHUMATh W HCIOJNB30BaTh MPEUMYIIECTBA KOMAaHJHON M MHIMBHIYAIbHOW pabOTHl MPH pEIICHUH
y49e0HBIX MaTeMaTHIECKUX 33]1aY;

MPUHUMATH LENb COBMECTHOW JESATETbHOCTH, IUIAHHMPOBATh OPTaHW3AIMI0O COBMECTHOW paboTHI,
pacrpenensTh BUABI padoT, JOroBapuBaThCsa, 0OCYKAATh MPOLECC M Pe3ylbTaT padoThl, 00600aTh MHEHUS
HECKOIIbKHX ITFOJIEH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CykmeHusi, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI H
JpyTHUE), BHITIOIHATH CBOIO YacTh PabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C APYTMMHU YICHAMH KOMAaH[IbI,
OIICHWBATh KAa4eCTBO CBOEr0 BKJIaJia B OOMIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM yYaCTHHKAMHU
B3aMMO/ICHCTBUSI.

PerynstuBHbIe yHUBEpCaNbHBIC YIeOHbBIE EHCTBUS

Camoopranuzarus:

CaMOCTOSITETIHHO COCTAaBJIATH IUIAH, alTOPUTM PEIIeHHs 3a1a4du (WM €ro 4acTh), BRIOMPATh CHOCo0
pemieHuss ¢ Y4€TOM HMEIONIUXCA pEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHNH ¢ y4ETOM HOBOI HH(pOPMALIUH.

Camoxonmpons:

BIIQJIETh  Croco0aMu  CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpomecca M pe3ylbTaTa  pelIeHus
MaTeMaTH4YeCKOW 3aJau; MPEIBUACTh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PELISHUH 33]]a4l, BHOCUTH
KOPPEKTUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWACHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTE;

OIIEHHMBAaTh COOTBETCTBHE pPE3yJbTaTa AESITEIHHOCTH IOCTABIEHHOW IENW U YCIOBUSAM, OOBSICHATH
NPUYHUHBI JOCTHXCHUS WITH HEJIOCTHYKEHUS [IEJIH, HAXO/IUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IIpeomemnuvie pe3yrvbmamosl OCBOCHUS MPOTrPaMMBbI IO MaTeMaTHKE MPEJCTaBICHBI IO ToAaM 00yUYeHHUs
B CIEIYyIONMX pa3jieiax MporpaMMbl B paMKax OTAETbHBIX YYeOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTukay, B 7-9 kiaccax — KypcoB «Anredpay, «I'eomeTpusi», «BepoITHOCTh U CTaTUCTUKAY.

PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «<MATEMATHUKA»
B 5-6 KIIACCAX

THoachumensnasn 3anucka
[MpropuTeTHHIMU LIENSIMU 00YUEHHS MaTEeMaTHKe B 5—6 Kiaccax sBISIOTCS:
MPOJODKeHNE  (OPMUPOBAHUS  OCHOBHBIX ~ MaTEMaTHUYSCKUX  TMOHATHHA  (YMCIIO, BEIMYWHA,
reoMeTpuueckas (Qurypa), OOECHEUMBAIONINX MPESEMCTBCHHOCTh W TEPCHEKTUBHOCTH MaTEMaTHYECKOTO
00pazoBaHMs 00YUIAIOITHUXCS;



pa3BUTHE WHTEJUIEKTYalbHBIX M TBOPUYECKHMX CHOCOOHOCTEH 0Oyyaromumxcsi, I03HaBaTeIbHON
AKTUBHOCTH, HCCIIEIOBATEIILCKUX YMEHUM, HHTEpeca K U3yUYCHHIO MAaTEeMaTHKH; MTOABEACHNE O0YJalOINXCsI Ha
JIOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3M MaTEMATUKH M OKPY>KAIOIETO MHPa;

¢dbopmupoBanne  (GYHKIMOHAJBPHOM  MAaTEeMaTHYECKOHM I'pPaMOTHOCTH: YMEHHS  paclo3HaBaTh
MaTeMaTHYecKre OOBEKTHI B PEAbHBIX )KU3HEHHBIX CUTYalUsiX, IPUMEHITh OCBOSHHBIC YMEHHUS ISl PELICHUS
MIPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4, HHTEPIPETHPOBATh IIOJyYEHHBIE pPE3yJbTaThl M OLCHHWBAaTh HUX Ha
COOTBETCTBHE MTPAKTHYECKON CUTYaLUH.

OCHOBHBIE JIMHWUU COJEpKaHUS Kypca MaTeMaTHKH B 5—6 kimaccax — apudmerndeckas H
reoMeTpHuecKasi, KOTOpbIE Pa3BUBAIOTCS MapajUieNIbHO, KaKAas B COOTBETCTBHM C COOCTBEHHOH JIOTHMKOM,
OIHAKO, HE HE3aBUCHUMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ WM B3aMMOACWUCTBHU. Takke B Kypce
MaTEeMaTHKH IPOMCXOAUT 3HAKOMCTBO C JJIEMEHTaMH aJIreOpbl U OIUCATEIbHONW CTATHCTUKHY.

Uzyuenne apudmerrueckoro MaTepuaia HayMHAETCd CO CHCTEMAaTH3allid M Pa3BUTHA 3HAHUH O
HaTypaJbHBIX 4YHCJIAX, IIOJYyYEHHbIX Ha YpOBHE HauyagpHOro oobmero oOpasosanus. Ilpm stom
COBEPILEHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU U ()OPMHUPOBAHUE HOBBIX TEOPETHUYECKUX 3HAHUM COUYETAeTCs
C pa3BUTHEM BBIYHCIHUTENBHOW KYIbTYpPbI, B YaCTHOCTH C OOY4YEHHEM MPOCTEHIINM NMpUEMaM NPUKUAKA U
OILIEHKH PEe3yJbTaTOB BHIYMCICHUN. V3yueHre HaTypalbHBIX YMCEN MPOJOHKAETCS B 6 Kilacce 3HAKOMCTBOM C
Ha4aJIbHBIMU TOHATUSAMH TEOPUU IEITUMOCTH.

Hauano u3ydeHus: 0OBIKHOBEHHBIX M JECSITUYHBIX IpoOed OTHECEHO K 5 Kiaccy. DTO MEpBBIN 3Tam B
OCBOCHMHU JIpo0Oel, Korga MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJACSMH, MOHSATHAMH TeMBL [Ipu sTOM
paccMoTpeHne 0OBIKHOBEHHBIX Apo0Oel B MOTHOM 00BEME TPEIIeCTBYeT N3YICHHUIO IECATHIHBIX Jpo0Oei, 9To
1eNeco00pa3H0 C TOYKH 3pEHHs JIOTMKH H3JI0KEHHS YWCIIOBOM JIMHMM, KOTAa MpaBuia ACHCTBUHA C
JECATUYHBIMU JAPOOSIMH MOYKHO OOOCHOBaTh YK€ W3BECTHBIMHU AITOPHUTMAMH BBIMONHEHUS ACUCTBHMA C
OOBIKHOBEHHBIMU IPOOSAMHU. 3HAKOMCTBO C JECSTUYHBIMU APOOSIMU PACIIMPUT BO3MOXKHOCTHU Ul TOHUMAHUS
o0yyaromuMucs NPUKIAAHOTO NPUMEHEHHUS HOBOHM 3amicH NPH W3YyYCHWU [PYTHX HOPEeAMETOB U Mpu
MPaKTUYECKOM HCIONb30BaHUHM. K 6 Kilaccy OTHECEH BTOpOW 3Tam B M3yYeHHH IpoOei, Tlie MPOHCXOAUT
COBEpILCHCTBOBAHNE HABBIKOB CPaBHEHHS M TpeoOpa3zoBaHusi OpoOel, OCBOGHHE HOBBIX BBIYHUCIUTEIHHBIX
ITOPUTMOB, OTTa4YMBAaHWE TEXHHWKH BBIYHCICHHH, B TOM YHCIE 3HAYCHWH BBIPAKECHHMN, COAEpXKALINX H
OOBIKHOBECHHBIC, U ICCTHYHBIEC TPOOH, YCTAHOBIICHHUE CBSI3EH MEKAYy HUMH, pACCMOTPEHNE PUEMOB PELICHUS
3a7a4y Ha ApoOu. B Havane 6 kiacca MPOUCXOAUT 3HAKOMCTBO € TIOHATHEM TPOICHTA.

OCOOEHHOCTBIO M3YYEHUS TOJNOXKUTENBHBIX U OTPULATEIBHBIX YHCEN SBISIETCS TO, YTO OHU TaKKe
MOTYT paccMaTpHUBaThCs B HECKOJIBKO 3TamoB. B 6 kmacce B Hawane usydeHus: Temsl «llosokuTenbHbIE U
OTpHUIIaTEeNbHBIE dYHCTa» BbLAeNseTcss mnoareMa «llemple umcma», B paMKax KOTOPOH 3HAKOMCTBO C
OTPHULATENLHBIMU YNCJIAMU U JIECHCTBUAMU C MOJOKHUTEIBbHBIMUA M OTPHLIATEIBHBIMHI YHCIAMHU IPOUCXOANT HA
OCHOBE COJIEPXATENbHOr0 MOAX0Aa. DTO TO3BOJIIET HA AOCTYIHOM YPOBHE IO3HAKOMHTH OOYYarOIIUXCs
MPAKTHYECKH CO BCEMU OCHOBHBIMU TMOHSATHSIMH TEMBI, B TOM YHCJIE U C TIPaBUJIaMH 3HAKOB MPH BBIMOJIHEHUT
apudMeTHYECKHX JieiicTBUil. V3yueHne pallmoHAIBHBIX YUCE Ha 3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJAOIIKEHO B
Kypce anrebpsl 7 Kiacca.

[Ipy oOydeHuH peleHnto TEKCTOBBIX 3a7ad B 5—6 Kilaccax MCIONB3YIOTCA apu(METHUECKUE TPUEMBI
pemenus. [Ipun oTpabGOTKe BBIYMCIUTENBHBIX HABBHIKOB B 5—6 KilaccaX pacCcMaTpUBAIOTCS TEKCTOBBIE 3a7jau
CIIEAYIOIIMX BHIOB: 3aJaudl Ha IBIKEHHE, Ha 4YacTH, Ha MOKYIKH, HA pabOTy M NPOWU3BOAUTENHLHOCTH, Ha
NPOLIEHTHI, Ha OTHOLIEHHUS U npornopuuu. O0ydaronecs 3HaKOMATCS ¢ MPUEMaMHU PELeHUs 3a1a4 nepedopoM
BO3MOXXHBIX BApPUAHTOB, y4aTcsi paboTaTh ¢ MHPOpMaIHe, MpeICTaBICHHOW B (JOpME TaOJIUI] HIIH AHATPaAMM.

B mporpamme yueGHOTO Kypca «MaTtemaTtnka» MpearycMOTpeHO (OpMHUPOBaHKE MPOIEAEBTHUECKUX
anreOpanvyeckux mnpeacTaBieHnid. bykBa kak CHMBOJI HEKOTOPOTO YHCIIa B 3aBUCUMOCTH OT MAaTeMaTHYECKOTO
KOHTEKCTa BBOJMWTCS MOCTENEHHO. byKBEHHAs] CUMBOJIMKA IIMPOKO HCIIONIB3YETCS TMPEXKIE BCEro IS 3aIHCH
o0IIMX YTBEPKACHUH U TpeIoKeHNH, (HOpMYIT, B YACTHOCTHU JIJISl BEIYUCIICHHUS T€OMETPHUYECCKUX BEIHUYHH, B
KaueCTBE «3aMECTHUTENS» YHCTA.

B nporpamMme yueOHOTO Kypca «MaremMaTukay npeacTaBieHa HarjsiHas TeOMETpHsl, HalpaBieHHAs Ha
pa3BUTHE 00PA3HOI0 MBIILICHHS, IPOCTPAHCTBEHHOI'O BOOOPAKEHHS, N300pa3UTENbHBIX YMEHUH. DTO BaXKHBIN
9Tan B U3yYEHUHM N€OMETPHUH, KOTOPBIN OCYIIECTBISETCS HA HArJIJHO-IPAKTHYECKOM YPOBHE, ONHpAETCs Ha
HarJsIHO-00pa3HOe MbIIUIeHHE OO0ydarommxcs. bompmias pois OTBOAMTCS NPAaKTUUECKOW ESTEIbHOCTH,
OTIBITY, SKCHEPUMEHTY, MojelnupoBannto. OOyuaromuecss 3HAKOMSTCS C T€OMETPHYCCKHMH (UTypamMH Ha
TUIOCKOCTH W B TIPOCTPAHCTBE, C WX NPOCTEHIIUMH KOHQUTYyparusMH, ydarcsi H300pakaTh HUX Ha
HEJIMHOBAaHHOM M KJeTyaToi Oymare, paccMaTpUBAaIlOT HMX INpocTeHinne cBoicTBa. B mpomecce u3ydeHus
HarJBIIHONM IeOMETPUU 3HAHMS, MOJIY4YEeHHbIE O0YJaroLMMUCA Ha YPOBHE HadalbHOTrO OOIIero o0pa3oBaHus,
CHUCTEMATU3HPYIOTCS U PACIIUPSIFOTCSL.

CornacHo y4eOHOMY IUlaHy B 5—6 Kilaccax HM3ydyaeTcss MHTETPHPOBaHHBIN mpeamer «MaremaTtukay,
KOTOpBIM BKJIIOYAaeT apu(METHYeCKUid MaTephal M HarJAHYI0 TEOMETPHUIO, a TaKkKe MpPONeIeBTUYECKUE
CBE/ICHUS U3 aJIreOpbl, SJIEMEHTHI JIOTUKU U Hayalla OIMCaTeIbHON CTaTUCTHKHY.



OO0111ee YnCITO YacoB, PEKOMCHIOBAHHBIX IS M3yueHHs MaTeMaTuku, — 340 vacos: B 5 kmacce — 170
yacoB (5 9acoB B Henenro), B 6 kinacce — 170 gacos (5 4acoB B HE/IETIO).

Copepxanue yueOHOT0 npeaMeTa

5 KJIACC

Hamypanvhvie uucna u uynv

Harypanbroe ancio. Pan natypansasix grcen. Yucmo 0. M300paxenne HaTypalbHBIX YUCEN TOYKAMH
Ha KOOPAWHATHOM (YMCIIOBOIT) IPSMOH.

Ilo3umonHas cuctema cuucieHus. Pumckas Hymepamus Kak HpUMEp HEMO3UIIMOHHOM CHCTEMBI
cuncieHus. JlecaTuuHas cucTeMa CUUCIICHUS.

CpaBHeHHE HaTypaJlbHBIX 4YHCEJl, CPABHEHHE HATypajlbHBIX 4ncesl ¢ HynéM. CrocoObl CpaBHEHHMS.
OxpyriieHne HaTypaibHBIX YHCET.

CroxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYIIS NIPH CIOKEHHWU. BrlunTaHue kak AeWcTBHE, 00paTHOE
CIIOKEHHIO. YMHO)KEHHE HATYypaJbHBIX YHCEJ, CBOMCTBA HYNIS W €AMHUIIBI IPU YMHOXKEHuH. JleeHue Kak
JeiictBue, oOpaTHOe YMHOKeHHIO. KOMIOHEHTHl AeHCTBHMH, CBA3b MexAy HuMHU. [IpoBepka pesynbraTa
apupmeTnyeckoro naeiictus. IlepemecTuTenbHOE W coveTaTelIbHOE CBOWMCTBA (3aKOHBI) CIIOKEHHA U
YMHOKEHHUSI, PaCIPEeACTIUTEIIEHOE CBOMCTBO (3aKOH) YMHOXKCHHS.

Ucnonb3oBanne OykB il 0003HAUeHHs HEM3BECTHOTO KOMIIOHEHTa W 3allMCH  CBOKCTB
apu(PMETHUYECKUX JACHCTBUH.

Jenutenu u KpaTHbIe YMCIa, pa3foxkeHue Ha MHoxuTend. [lpocteie u coctaBHele umncna. [Ipusnaku
menmuMocTH Ha 2, 5, 10, 3, 9. Jlenedue ¢ ocraTKoM.

CreneHs ¢ HaTypaJlbHBIM TOKa3aTeNleM. 3alich YUCIa B BUIE CYMMBI pa3psIHbIX CllaraeMbIX.

UucnoBoe BbIpaK€HHE. BBIUNCIIEHWE 3HAYCHWM YHCIOBBIX BBIPAKEHUH, MOPSANOK BBITOJHEHUS
neiictBuid. Vcnonp3oBaHWE TPH BBIYHCICHHUSX HEPEMECTHTEIHHOTO M COYETATEIIEHOTO CBOWCTB (3aKOHOB)
CJIOKEHHS U YMHOKEHUS, paclpeeTUTeIbHOTO CBOMICTBa YMHOYKEHU .

Jlpoou

[IpencraBnenne o 1poOHM Kak criocoOe 3armnucu 9acTy BennduHbl. OOBIKHOBEeHHBIE Apobu. [IpaBunsHbIe
W HenpaBWiIbHbIE poOu. CMemanHas 1poOb, IpeIcTaBlIeHHE CMEIIAHHOW P00 B BHJIE HETIPABUIBHOM JpoOu
W BBIJICIICHHUE IICJION YacTH YHMClia U3 HENpaBWIbHON apoOu. M3o0paxeHue npoOel TOYKaMu Ha YUCIIOBOU
npsMoii. OcHoBHOe cBoMcTBO ApoOu. Cokpamenue apoGeil. IIpuBeneHune npoOM K HOBOMY 3HAMEHATEIIIO.
CpaBHenue qpooeii.

CrnoxeHue W BBIUUTaHUE ApoOei. YMHOKEHHWE W JielieHHe JpoOed, B3auMHOOOpaTHBIE APOOH.
HaxosxneHne yacTu 1eoro U 1esaoro o ero 4acTH.

Hecsatnunas 3ammck napobOeit. I[lpencraBmenme necsituyHOW nOpoOM B BUAE OOBIKHOBEHHOIA.
N300paxkeHne IECSITUIHBIX IpoOel TOUkaMu Ha YUCIIOBOH MmpsiMoit. CpaBHEHHE AECATHYHBIX APOOCH.

ApudmeTrnyeckue ASHCTBHS C JECITUIHBIMU Ipo0siMu. OKpYTIeHHE AECATHYHBIX IPOOCH.

Pewenue mexcmoegwix 3a0ay

Pemienue TeKCTOBBIX 3a51a4 apupmMeTrdeckuM criocodom. Pemenne nornyeckux 3agay. Pemenue 3anau
nepebopoM BceX BO3MOXKHBIX BapHAHTOB. Vcronbp30BaHue MPU PELICHUH 3a]1a4 TaOJUI] U CXEM.

Pemenue 3ana4, copepkalux 3aBUCUMOCTH, CBSI3BIBAIOIINE BETMUNHBI: CKOPOCTb, BPEMS, pacCTOSHUE,
LIEHa, KOJIMYECTBO, CTOMMOCTb. ETMHMIIBI H3MEpEHHs: MacChl, 00bEMa, LIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13p MEXIy €AMHULIAMHU U3MEPEHUS KaXI0M BETHUNHBI.

Pemenne 0CHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUAE TaONHUIL, CTOIOYATHIX JHATPAMM.

Haznaonas zeomempusn

Harnsinaele npencraBnennst 0 GuUrypax Ha IIIOCKOCTH: TOYKA, TPsiMasi, OTPE30K, JIy4, YTroJI, JIoMaHasl,
MHOTOYTOJIBHHUK, OKPYKHOCTb, KpyT. YT01. [IpssMOi, OCTpbIil, TyNoi U pa3BEPHYTHIN YIJIBIL.

JUinHa oTpe3ka, METpHUYECKHE €IUHMIBI JUIMHBL JIMHA JIOMaHOW, NMEPUMETP MHOTOYTOJIBHHKA.
W3mepenne n mocTpoeHne yIioB ¢ TOMOIIBIO TPAHCIIOPTHPA.

Harnsinaele npeacraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHUK, HPSMOYTOJBHHK, KBaJpaT,
TPEYroJbHUK, O PABEHCTBE (QUTYP.

Nzobpaxenne ¢uryp, B ToM 4ucie Ha kierdyatod Oymare. [loctpoeHne koHpUrypanuid M3 dacten
MpSIMOHM, OKPYKHOCTH Ha HEIMHOBAaHHOW M Kierdaroil Oymare. lcmosip3oBaHHE CBOWCTB CTOPOH W YIJIOB
NpSMOYTOJIbHUKA, KBaJpaTa.

[Inomanp npsAMOYrojibHUKa U MHOTOYI'OJIbHUKOB, COCTAaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM YHCIIE
¢buryp, n300pakEHHBIX Ha KJeTUyaTol Oymare. EMUHUIIBI U3MEPEHUS TUTOILAIM.

Harnsinaele npeactaBieHust O MPOCTPAHCTBEHHBIX (Urypax: MpSAMOYTOJIBHBIN Mapajuieienunes, Kyo,
MHOTOTpaHHUKH. M300pakeHne NpoCTEHIIMX MHOTOrpaHHUKOB. Pa3BEpTkM ky0a W mapaienenuiesaa.
Coznmanne Mozelield MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, IJIACTHIIMHA U JPYTHX MaTEPHAJIOB).



O06BEM MPSAMOYTOJIEHOTO TTapajuienenunena, kyoa. Eanauns namMepenus oobéma.

6 KNIACC

Hamypanvnuie uucna

Apudmernueckue NEHCTBUS C MHOTO3HAYHBIMH HATYypPaJIbHBIMH YHCIAMH. YUWCIOBBIE BBIPAKEHHUS,
TOPSIIOK JIGHCTBUH, MCMOJBb30BaHUE CKOOOK. Vcronp3oBaHWE MNP BBIYMCICHHAX I[EPEMECTHTENBHOTO U
COYETATENTFHOTO CBOWCTB CIIOKEHUS U YMHOXKEHUS, PaclpeIeINTeIhHOT0 CBOWCTBA YMHOKeHHI. OKpyTieHe
HaTypaJbHbIX YHCEIL.

Henutenn u KpaTHble 4YKcia, HauOONBIIMN OOIIMI NenuTeNs W HauMeHblliee oOIlee KpaTHOE.
JenuMocTb CyMMBI U ITpou3BeeHMs. JleeHre ¢ OCTaTKOM.

/lpoou

OOBIKHOBEHHas1 JApoOb, OCHOBHOE CBOWCTBO npoOW, cokpameHne pApobeir. CpaBHEHHE W
ynopsiiounBaHue Ipobei. Pemenne 3aqay Ha HaX0XKICHUE YaCcTH OT LIEJIOr0 U LEeNIoro mo ero yactu. JpobHoe
YUCIIO KaK pe3yibTarT neneHus. llpencraBieHune necsTHYHOW NOpOoOM B BHIE OOBIKHOBEHHOW MpodH o
BO3MOKHOCTP TIPEACTABICHUA OOBIKHOBEHHON JpoOu B BUIE AECATUIHOM. JlecsaTiaHbpie 1poOu U MeTprudecKas
cuctema Mep. Apudmerndeckue NCHCTBUS W YMCIOBBIC BBIPAXKCHUS C OOBIKHOBEHHBIMH W JICCATUYHBIMH
JIPOOSIMH.

OtHomenne. JleneHue B JaHHOM OTHOMIEHWH. Macmrtad, nponopuus. [IpuMmeneHne mponopiuil npu
pelIeHnH 3a/1a4.

ITonstue npouenra. Beiuncnenne nNpoueHTa OT BEJIMYKUHBI M BEIUYUHBI 110 €€ NMPOLEHTY. BeipaxeHue
MPOIEHTOB JECATHYHBIMU ApoOsimu. Pernenne 3amad Ha MPOLEHTHL. BEIpakeHWe OTHOIICHWS BEIUYHH B
MPOLICHTAX.

Ilonoscumenvnvie u ompuyamenpHvle YUCAAQ

[TonoxurenbHele W oOTpuUATeNbHblE uucha. Lleaple uyncna. Mopaynb 4YuCla, TeOMETpUYECKAst
WHTEpIpeTanuss Moxyns ducia. M3o0pakeHne 4ducen Ha KOOPAMHATHOW MpsMOi. UHMCIOBBIE MPOMEXKYTKH.
CpaBHenue yncen. ApugMeTHIECKUE JEHCTBUS C TIONOKUTEIbHBIMHA U OTPUIIATEIEHBIMHU YHCIIAMU.

[TpssMoyronpHasi cucteMa KOOpAMHAT Ha IIOCKOCTH. KOOpAMHATHEI TOUKH Ha MJIOCKOCTH, abciucca
opaunara. [loctpoeHue Touek U GUryp Ha KOOPIAUHATHOH IIIOCKOCTH.

Bykeennvie evipasicenusn

[lpumenenne OyKB Ui 3allUCH  MaTeMaTWYeCKUX BBIpaXKEHWH U npemioxenuii. CBolcTsa
apumMeTnyecKux NIeHCTBUI. ByKBEeHHBIE BBIPOKEHUS W YHCIOBBIC IOACTAHOBKH. ByKBEHHBIE pPaBEHCTBA,
HaX0XJIEHHE HEW3BECTHOTO KoMITOHeHTa. Dopmyibl, (GopMyIbl mepuMeTpa W IUIOMaau NpSIMOYTOJIbHUKA,
KBajJipata, 00béMa napasuienenuiesa u Kyoa. PemieHue TeKkCTOBBIX 3a1a4

Pewenue mexcmoswix 3a0ay apupmemuuecKum cnocooom

Pemenwne normuecknx 3amau. Penenre 3a1ad nepebopoM Bcex BO3MOXKHBIX BApHAHTOB.

Pemenwne 3amay, coepKamuyx 3aBUCIMOCTH, CBSI3BIBAIOIINX BEJTMUMHBI: CKOPOCTh, BPEMSI, pACCTOSHUE,
[[EHa, KOJINYEeCTBO, CTOMMOCTb, MMPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM paboThl. ENWHMIBI H3MEpeHus: MacChl,
CTOMMOCTH, PACCTOSIHUSA, BPEMEHU, CKOPOCTH. CBA3b MEXKY €IMHULIAMH U3MEPEHUS KaXK10M BEIHYUHBI.

Pewienue 3anay, CBA3aHHBIX C OTHOUIEHUEM, IPONOPLUHUOHAIBHOCTHIO BEIMYUH, IPOLEHTAMU; PELICHHE
OCHOBHBIX 33/1a4 Ha JJpOOU W TIPOIICHTHI.

OneHka W TPUKHUIKA, OKpyrieHue pesynbrata. CocraBieHHe OYKBEHHBIX BBIPOKEHUI 1O YCIOBHIO
3a/1a4u.

[IpencraBienue AaHHBIX C MOMOIIBIO TaOmum u jauarpamMm. Croj0daTele JuarpaMMbl: YTEHHE H
noctpoeHune. UTeHne KpyroBbIX AUarpamm.

Hacznaounas zeomempus

Harnsinaele npencraBnennst 0 GuUrypax Ha IIIOCKOCTH: TOYKA, TPsiMasi, OTPE30K, JIy4, YTroJI, JIoMaHasl,
MHOTOYTOJIbHUK, YeTHIPEXYTOBHIK, TPEYTOIBHUK, OKPYKHOCTD, KPYT.

B3anMHoe pacnonoxeHue ABYX NPAMBIX HA IJIOCKOCTH, MapajlieibHble MPsMbIC, MEPICHANKYIIPHBIC
npsimeie. M3MepeHue paccTOsHMIA: MEXAYy OBYMS TOUKAMH, OT TOYKH A0 HOPAMOH, JUIMHA MaplipyTa Ha
KBaJIpaTHOM CETKe.

M3mepenne 1 MOCTpOEHKE YIJIOB ¢ MOMOIIBIO TpaHCIOpTHpa. BBl TPEYroIbHUKOB: OCTPOYTOJIbHBIN,
MPSIMOYTOJILHBINA, TYMOYTOJNBHBINA, PaBHOOCAPEHHBIN, pPaBHOCTOPOHHHUH. UeTHIpEXYroNbHUK, MpPUMEPHI
YeTHIPEXYTONBFHUKOB. [IpsIMOYTrONbHUK, KBagpaT: HWCIOIB30BAHWE CBOMCTB CTOPOH, YIJIOB, JIHAroHaJei.
N3o0paxenne reomeTpuiecknx (QUryp Ha HEIMHOBAHHON Oymare C HMCIOIB30BAHWEM IHMPKYJIA, JIMHEHKH,
yToJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaroit Oymare.

[lepumerp w™HOTOyrONbHMKA. [loHSATHE TUTOMATM (UTYpBl, €NWHUIBI W3MEPEHHS IUIOIIAIM.
[IpubamkéHHOEe U3MEpEeHUe oI GUryp, B TOM 4Kciie Ha KBaapaTHOH ceTke. [IpubmkéHHOe H3MepEeHHUE
JUTUHBI OKPY>KHOCTH, IIOIIAIN KPyTa.

CummeTpus: LIeHTpaibHasi, OceBas U 3epKallbHass CHMMETPHUHU.

[TocTpoenne cuMMeTpuIHBIX GUTYP.



Harnsoaele mnpeacTaBieHUs O NPOCTPAHCTBEHHBIX (UTypax: MapajUlelienuie]), KyO, mpu3mMa,
nupamuia, KOHyc, HWIMHADP, map u cdepa. M3o0pakenne npoctpancTBeHHbIX (uryp. [Ipumepsr pa3BépTok
MHOTOTPaHHHUKOB, NWIWHApa W KoHyca. CozmaHue MoJeieil MpOCTpaHCTBEHHBIX (uryp (m3 Oymarw,
MIPOBOJIOKH, TUIACTHIINHA U APYTUX MATEPUAJIOB).

[onstue 06bEMa, eTMHUIBI U3MEpeHUs 00bEMa. OOBEM MPSIMOYTOJILHOTO Mapauieenunea, Kyoa.

Ilpeomemmusbie pe3ynvmamsi OCBOSHUS IPOTPAMMBI Y4eOHOTO Kypca K KOHITy 0OydeHus B 5 Kiacce:

Yucna u evluucienusn

[lonuMaTte W TPaBWIBHO YHOTPEOISITh TEPMUHBI, CBS3aHHBIE C HATYPAJIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH U JCCATUYHBIMU JIPOOSIMH.

CpaBHUBaTh W YHOPSAAOYMBATH HATypalbHBIE YHCIA, CPAaBHUBATh B MPOCTEHIIHX CIydasx
OOBIKHOBEHHEBIE TPOOH, ACCATHIHbIE TPOOH.

COOTHOCHTh TOYKY Ha KOOPAWHATHOW (YMCIOBOH) MPSMONW C COOTBETCTBYIOIIUM €W YHCIOM U
n300pakaTh HATYpaJbHBIC YHCIa TOYKAMA Ha KOOPIWHATHOHN (YMCIOBOM) MPSMOHU.

BremonaaTs apudmernyeckie NeHCTBHS C HATypaNbHBIMH YHCIIAMH, C OOBIKHOBEHHBIMH IPOOSIMH B
MPOCTEHUIINX CITyYasixX. BIMOIHATE MPOBEPKY, MPUKUAKY PE3yIbTaTa BEIUUCICHUH.

OKpyrJIATh HATYpaJbHBIC YHCTA.

PemieHne TeKCTOBBIX 3a1a4

Pemrate TekcTOBBIC 3a7auM apU(METHYECKHM CIIOCOOOM M C MOMOIIBI0 OPTaHM30BAHHOTO KOHEYHOI'O
nepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3amaun, cogeprkaiiie 3aBUCUMOCTH, CBS3BIBAIOIINE BETMIHHBI: CKOPOCTh, BPEMsl, paCCTOSHUE,
[[eHa, KOJHMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alKCH, CXEMBI, TAOIUIIBI, 0003HAYCHUS MIPH PELICHUH 3a/1a4.

[Tomb30BaThCS OCHOBHBIMH €IMHUIIAMHA M3MEPEHUS: [IEHBI, MACChI, PACCTOSHUS, BPEMEHH, CKOPOCTH,
BBIpaXXaTh OJTHU €IMHUIIBI BEIMYNHBI Uepe3 APYTHeE.

W3zBnekarb, aHATU3UPOBATh, OLIEHUBATH MH(POPMALIMIO, TIPEAICTABICHHYIO B TaOIUIle, HA CTOJI0YaTON
JuarpaMmme, HHTEPIIPETUPOBATh MPEICTABICHHBIC JaHHBIC, UCTIONB30BaTh JaHHBIE P PEIICHUH 3a/1a4.

Hacnaonas zeomempus

[Tonb30BaThCs TEOMETPUIECKUMH TOHSATHAMU: TOUYKA, MpsSMasi, OTPE30K, JIyd, Yyroji, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KPYT.

[TpuBoUTH IpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOMINX (DOPMY U3yUEHHBIX TEOMETPUIECKIX
uryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YTJIaMU: BEPIIMHA CTOPOHA, C MHOTOYTOJBHUKAMU: yTOJ,
BEpINIMHA, CTOPOHA, JIMArOHANb, C OKPYXKHOCTBIO: PajlnycC, TUaMETp, IIESHTP.

N3o0paxars W3y4eHHBIE TeoMeTpuueckue (GUTYpbl Ha HEIMHOBAHHOW M KjeTrdyaTod Oymare ¢
MOMOIIBIO IIUPKYJIS U TUHEHKH.

HaxonuTh IIHHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MTOMOIIBIO TMHEHKH, CTPOUTH OTPE3KH
3aJIaHHOW JUIMHBL, CTPOUTH OKPYKHOCTH 33/IaHHOTO pajinyca.

Hcnons3oBaTh CBOWCTBA CTOPOH W YIJIOB TMPSIMOYTOJNIHWKA, KBajpara Ui WX TIOCTPOESHWS,
BBIYUCIICHHS TUTOIIAIA W TIEpUMETpA.

Berumcnsate mepuMerp W IUIOMIAAL KBajpaTa, NPSMOYTONBbHHKA, (UTYpP, COCTAaBIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCIe GUTYP, N300pKEHHBIX HA KIIeTdaTol Oymare.

[Tonp30BaThCSI OCHOBHBIMU METPHUYECKHMH €IMHUIIAMHI U3MEPEHUS JJTUHBI, TJIOMIA/IH; BEIPAXKaTh OJJHH
€/IMHUIIBI BEITMYUHBI Yepe3 IpyTue.

PacnioznaBare mnapamienenumnen, KyO, HCHONB30BaTh TEPMHUHOJIOTMIO: BepIIMHA, pPeOpO TIpaHb,
U3MepeHHsl, HaXOJUTh U3MEPEHHs Tapauiesenunesia, Kyoa.

Brraucnate 00b€M Kkyba, mapajurenenuresa 1Mo 3aJaHHbIM U3MEPEHHSM, MOJb30BaThCS CTUHHUIIAMH
n3MepeHust 00bEMa.

Pematp HecIOKHBIE 3a/1a4K HA U3MEPEHUE TE€OMETPUYECKUX BEITUYMH B IPAKTUIECKUX CUTYAIIHSIX.

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILy 0OydeHus B 6 Kiacce:

Yucna u gviuucnenusn

3HaTh W MOHUMATh TEPMHHEI, CBS3aHHBIC C PA3IMYHBIMU BUIAMH YUCENl W CIOCOO0AMH HMX 3aIlvCH,
MEePEeXOAUTh (€CITH ATO BO3MOXKHO) OT OJHOU ()OPMBI 3aITHCH YUCIIa K JPYTOM.

CpaBHUBATH W YIOPSIOYUBATH IIEIIbIC YNCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIEC APOOH, CPABHUBATH YUCIIA
OJTHOTO M Pa3HbIX 3HAKOB.

BEIONHATH, coueTast yCTHBIC U TMChMEHHBIC MTPUEMBI, apUPMETHIECKUE ICHCTBUS C HATYpALHBIMHU U
[ENBIMH YHCIaMH, OOBIKHOBEHHBIMH W JIECATHYHBIMH JPOOSIMH, ITOJOXUTEIBHBIMH H OTPHUIATEIbHBIMH
YHUCIIAMU.

BbruncnsaTe 3HAaYCHWS YHCIOBBIX BBIPAXKCHUM, BBIIOJNHATh TNPUKUIKY U OIEHKY pe3yibTara
BBIUMCIICHUH, BBITIONHATh NPEOOpPa30BaHMS YHCIOBBIX BBIPAKEHWH Ha OCHOBE CBOMCTB apu()METHUECKHUX



JIEHCTBH.

COOTHOCHTBH TOYKY Ha KOOPAMHATHOHN MPSAMON C COOTBETCTBYIOIIMM €W YMCIOM M W300pa)kaTh 4nciia
TOYKAMH Ha KOOPIWHATHOM NPSIMON, HAXOINUTH MOIYJb YUCIIA.

COOTHOCHUTB TOUKH B IPSIMOYTOJIBHOM CHCTEME KOOPANHAT ¢ KOOPAMHATAMHU 3TOM TOUKH.

OKpyTJsITh Leble Yucia U AeCATHYHBIE IpOoOU, HAXOAUTH MPUOIVKEHUS YHCE.

Yucnogvle u OyKeeHHbIE BbIPAINCEHUA

IloHumats 1 ynotpe6asiTh TEPMHUHBL, CBA3aHHBIE C 3aIIUCHIO CTEIICHH YHUCIIA, HAXOAUTh KBaIpaT U KyO
q1CIia, BBIYUCIATH 3HAUSHHSI YUCIIOBBIX BBIPAKEHUH, COEPKAIINX CTENIEHH.

[Tonp30BaThCs MpU3HAKAMU AETUMOCTH, PACKJIaIbIBATh HATYpaIbHbIE YHCIIA HA TIPOCThIE MHOKUTEIH.

ITonw3oBaThcst MacmTaboOM, COCTABIIATH IPOMOPLMH U OTHOILICHHUS.

Hcnonb3oBaTh OyKBBI U1 0003HAYEHHUS YHMCEIN MIPH 3aIIMCH MAaTEMaTHIECKUX BBIPAXKEHUH, COCTABIIATh
OyKBEeHHBIC BBIpOKEHHS H (QOPMYJBl, HAaXOAWUTh 3HAUEHHS OYKBEHHBIX BBIPQKEHHH, OCYILECTBIISSL
HEO0OXOAMMBIC TTOICTAHOBKH U TTPeoOpa30BaHUL.

HaxonuTs Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswix 3a0au

Pemate MHOTOIIIATOBBIE TEKCTOBBIE 3a/1a41 apU(PMETHUECKUM CIIOCOOOM.

Pemarsp 3amaun, cBsI3aHHBIE C OTHOIIEHUEM, NMPONOPLIUOHATIBHOCTHIO BEINYNH, IPOLIEHTAMH, PEIIaTh
TPH OCHOBHBIE 331a4M Ha JPOOH U MIPOIICHTHI.

Pemats 3amaun, copgeprkalye 3aBUCUMOCTH, CBA3BIBAIOIINE BETUYUHBL: CKOPOCTh, BPEMsl, pacCTOSHUE,
LIEHa, KOJIMYECTBO, CTOMMOCTh, MIPOM3BOJUTEIBHOCTh, BpeMs, 00bEMa paboThl, UCTIONB3Ys apupMeTHIecKue
JEHCTBYSI, OLIEHKY, IPUKUIKY, TOJIB30BaThCS €AUHUIIAMU U3MEPEHNS COOTBETCTBYIOIINX BEJIHYHH.

CocTtaBnsaTh OyKBEHHBIE BBIPAaKEHHS 10 YCIOBHUIO 3aJa4H.

WzBnekats wHpOpMAIHIO, MPEICTABICHHYIO B TaONIWIAX, HA JIMHEHHON, CTONOYATOW WM KPyroBOU
JarpamMmax, HHTEpIPETHPOBATE MIPEICTABICHHBIC JAHHBIE, UCIIOIb30BATh JaHHBIE NIPU PEIICHNH 3a4a4.

[IpencraBisiTh HHGOPMAIUIO C TIOMOIIBIO TA0JIHNIL, TUHEHHON U CTOJIOYATON JHarpaMM.

Hacznaouas zeomempus

[IprBonuTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIOIINX (POPMY M3ydEHHBIX T€OMETPHUUECKUX
TUTOCKHX ¥ MIPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI paBHBIX U CHMMETPHYHBIX (UTYD.

N300paxkaTb ¢ TOMOIIBIO TUPKYJIS, TUHEWKH, TPAHCIIOPTHPA HA HEIMHOBAHHOW M KIleT4aToi Oymare
M3y4YeHHBIE TUIOCKHE TeOMeTpruiecKre (GUrypsl 1 KOHQUTypauu, CAMMETPHUYHBIE (PUTYDBHI.

[lonp30BaTbCsl TEOMETPUUECKUMH IOHITUSIMH: PaBEHCTBO (UIyp, CHMMETpHS, HCIIOJIB30BaTh
TEPMHHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CHUMMETPHH, IIEHTP CHMMETPHH.

Haxoguts BemWYMHBI YITIOB M3MEPEHHEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIIBI 3aJaHHOU
BEJIMYUHBI, MTOJIB30BATHCS MPU PEIIEHUH 33]1a4 I'paJyCHONM MEpOH YIJIOB, paclo3HaBaTh HA YyepTekax OCTpBHIi,
IPSIMOM, pa3BEPHYTHIN U TYION YIJIBL.

Boruncnsate UIMHY JIOMaHOM, MEpPUMETP MHOTOYTOJbHHKA, MOJB30BAaThCS EIUHHMIIAMH H3MEPEHUs
JUIMHBI, BBIpaXaTh OJHU €INHULIBI U3MEPEHNUS AJINHBI Yepe3 APYyTHeE.

Haxoauts, ncnomnb3yst 4epTEXKHBIE HHCTPYMEHTHI, PACCTOSIHHS: MEXAY ABYMS TOYKAMH, OT TOUKH JO
MIPSIMOH, JUTMHY ITyTH Ha KBaJPaTHOM CETKe.

Boruucnate miomane (uUryp, COCTaBICHHBIX M3 MPAMOYTOJIBHHKOB, HCIONB30BaTh pa30MeHHEe Ha
NpSAMOYTOJIBHUKH, Ha paBHbIE (PUIYypbl, OOCTpaMBaHWE OO MNPAMOYTOJIbHHMKA, IOJIb30BATHCSI OCHOBHBIMHU
€MHNLIAMU U3MEPEHNUS TUIOIIA N, BEIpaXKaTh OJTHU €INHHUIIBI U3MEPEHHUS TUIOIIAIN Yepe3 IpyTHe.

PacniozHaBath Ha MOIENSAX W HM300paKEHUSIX MHUPAMUAY, KOHYC, IIMIMHIpP, WCIOJIL30BaATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

N3o0pakath Ha KiIeT9aTOW OyMare mpsIMOYTOIBHBINA MTapauIeIeTIHIIe I,

Breruncnsats 06bEM IpAMOYTOJIBHOTO TapajuieNnenuneaa, Kyda, momp30BaThesi OCHOBHBIMHU €TMHUIIAMH
n3MepeHus 00bEMa;

Pematp Hecno)kHbIE 3a1a4M HA HAXOXKIEHUE TEOMETPUUECKHX BEJIMYMH B IPAKTUUECKUX CUTYaLUAX.



TEMATHYECKOE INTAHUPOBAHHUE

KOHCprHpOBaTL MATEeMATHYICCKHUEC TPEATOKCHHUA C IMOMOIIBIO CBA30K «H»,
«UIIN», «CCJH..., TO...».

Pemratp TeKCTOBEIC 3aJa4n apI/I(I)MCTI/I‘ICCKI/IM CHOCO60M, HCIIOJb30BATH
3aBUCUMOCTH MEXOY BEIWYUHAMU (CKOpOCTB, BpEMsd, PpacCTOAHHUC; I1ICHA,
KOJIMYCCTBO, CTOUMOCTDh U ﬂp.): AHAJTU3HPOBATH U OCMBICJIMBATH TCKCT 3aa4H,

S KJIACC
HaumenoBan DJIeKTPOHHBIE Aeateariocts
Ne Koanyecrs YUYHTEJS ¢ y4eTOM
n/n | ¢ PAMICIOB U 0 4acoB (npossic) OcHOBHEIE BU/IBI 1eSITEILHOCTH 00y4aI0IHXCH NPOrpaMMbI
TeM o0pa3oBaTe/bHbIE
BOCIIMTAHUS
NPOrpaMMblI pecypcsl IKOMBT
Yurarh, 3aNHCHIBATH, CPABHUBATh HAaTypalbHble YHCNA; NpeljJarare M
00cyKIaTh cOCO0BI YIIOPSJOUNBAHUS YUCEIL. -YCTaHOBJICHHE
H300pakaTh KOOPJUHATHYIO IPAMYIO, 0TMeEYaTh Yucia JIOBEPUTEIHHBIX
TOYKAMU HA KOOPJAMHATHOM NPSAMOil, HAXOAUTH KOOPAUHATHI TOUKH. OTHOUICHUN MEXAY
HccaenoBarh cBOMCTBAa HATypaJbHOTO psna, yucen O u | mpH CIOXKEHUH W | MEJaroruyecKum
YMHO)KEHHUH. paboTHHKOM u
Hcnonb30BaTh MNPaBHIO OKPYIVICHHWS HATYPaIbHBIX 4HCEN. BBIMOIHATH | 00ydarommmucs,
apudmeTnyecKkue JelCTBUS C HATYPAJIbHBIMH YHCIAMH, BBIYHCIATH 3HAYCHUS | CIIOCOOCTBYIOIINX
YHCIIOBBIX BBIPQKEHUH CO CKOOKaMH U 6e3 CKOOOK. MO3UTUBHOMY
3anucpIBaTh IPOU3BEICHUE B BUJE CTENECHU, YHTATH CTENCHU, HCIOJIL30BATh | BOCIPHUITUIO
TePMHHOJIOTHIO (OCHOBAaHHUE, II0KA3aTelb), BBIYUCIATH 3HAYEHHs CTCIICHEH. o0ydJaromumMucs
BbInoTHATL NPUKUAKY U OLICHKY 3HAYEHUI YHCIIOBBIX TpeboBaHMI u
BBIpAXEHUIL, MpeAIaraTb ¥ NPUMEHATDh NPUEMBI POBEPKH BBIUYUCICHUH. pocko
Hcnonb30BaTh NPH BLIYMCIACHUAX IEPEMECTUTENBHOE U HeJaroruyeckoro
Harypambiie buGmuorexa COHETATENbHOS CBOMCTBA CIIOKEHHS M YMHOXKEHWs, PpaclpeaeiuTeNbHoe | padOTHHKA,
—— uugpoBoro CBOWCTBO  YMHOXECHHS, (l)OpMy.l'[l/l[iOBaTb H l'l[ll/lMeHﬂTl) NnpaBWJia | IPUBJIIEYEHUIO  HUX
1 TeiicTsus ¢ 43 00pa3oBaTeIbHOrO npsoGpaEOBaHm YHCJIOBBIX BBIPAKCHMH HAa OCHOBE CBOWMCTB apH(PMETHUECKHUX | BHUMaHHS 5 K
HATYPATHHEM KOHTEHTA JeUCTBU. oOcyxnaeMol  Ha
1 UCITAMIL https://urok.apkpro. HccnenoBarb 4cI0BbIE 3aKOHOMEPHOCTH, BBIABMIAaTh U ypoxe
ru/ 000CHOBBIBATh THNOTE3bl, (OPMYJTUPOBATH O0000IIEHHSI W BBIBOABI TI0 | MH(pOpPMAIIH,
pe3ynbTaTaM MPOBEIEHHOTO UCCIIENOBAHHUS. aKTUBU3ALUU
®opMyIHpPOBATH ONpeEAeJIeHUs JIEIUTENS U KPaTHOTO, MO3HABATENIBHON
HA3bIBATH JICIIUTENIN M KPATHBIE YUCIIA; PACNO3HABATH NPOCTHIE U COCTABHBIE | AEATEIBHOCTH;
yrcia; (popMyaTHPOBATH M MPUMEHATH MPU3HAKM JeTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM DPa3JI0KEHUS YUCIIa HA IIPOCTbIE MHOXKUTENN;, HAXOJUTD | - o0y XIeHne
OCTaTKH OT JIEIIEHHS U HETIOJHOE YacTHOE. o0ydJaromuxcst
Pacno3HaBaTh WCTHHHBIE W JIOXKHBIC BBICKAa3BIBAaHUS O HATYpPaJbHBIX YHCIAX, | COOMIOIAThH Ha
NPUBOIMTH NpPUMepPbl ¥ KOHTPIPUMEPHL, CTPOMTH BBICKA3BIBAHUSI U | YpPOKE
OTpULAHUsI BBICKA3bIBAHUN O CBOMCTBAX HATypaJIbHBIX YUCEIL. 0OIIeTIpUHATHIE

HOPMBI TMOBEACHUS,
IpaBujia O6III€HI/I$I
Cco

CTapmInMnu
(neuarornqecngH
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nepegopMyaMpoOBaTL  YCIOBHE,  H3BJeKaTh  HEOOXOAWMBIE  JaHHbBIE,
YCTaHABJIMBATH 3aBUCUMOCTH MEXKIY BEIMYMHAMH, CTPOUTH JIOTHYECKYIO
LIETIOYKY PACCYKICHUI.

MopaennpoBaTh X0J] pELICHUs 33241 C TOMOIIBIO PUCYHKA, CXEMBI, TAOJIHILIBI.
IIpuBoauTH, pa3dupaThb, OLEHNBATH Pa3JIMYHbIC PELICHUS, 3allUCH PELICHUH
TEKCTOBBIX 3ajad.

Kputnyeckn  oueHMBATh  NOJYYEHHBIH  pe3yibTaT,  OCYINECTBJATH
CaMOKOHTPOJIb, IIPOBEPSII OTBET Ha COOTBETCTBHE YCIOBHIO, HAXOAMTH OIIMOKH.
Pemats 3a1a4un ¢ IOMOLIBIO Nepebopa BceX BO3MOMKHBIX BAPHAHTOB.
3HAKOMUTHCS € HCTOPHEH Pa3BUTHS apU(PMETHKH

Pacno3naBarb Ha YCpTCIKaAxX, PUCYHKaAXx, OIIUChIBATD, HCIIOJIb3YA
TCPMHUHOJIOTUIO, U n306pamaTb C IIOMOIIIBIO ‘IepTé)KHLIX HHCTPYMCHTOB: TOYKY,

MIPSAMYIO, OTPE30K, Iy, YTOJl, IOMaHyI0, OKPY>KHOCTb.
Pacno3HaBaTh, NPUBOIUTH MPUMEPbI 00BEKTOB PEATHHOTO MHpPA, MMEIOMINX
(opMy M3ydeHHBIX HHUTYpP, OLEHMBATD UX JIMHEHHbIEC Pa3MEpHI.
Bubimoreka Hcnonb30BaTh MMHEWKY W TPAHCIOPTHP KaK MHCTPYMEHTHI U MOCTPOCHUS H
dpoBoro W3MEPCHUA: M3MEPHTL JUIMHY OTPe3Ka, BENMMHHY YIia; CTPOMTER OTPE30K
3aJaHHOM JUIMHBI, YTOJI, 3aJaHHOM BEIMYHHBI; OTKJIAAbIBATh LIUPKYJIEM paBHBIC
Harnsinnas 00pa3oBaTeIbHOrO
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJaHHOTO pajanyca.
[COMCTPHA. 12 KOHTCHTa H300pakath  KOHPUIrypalMd  TIeOMETPUYECKUX  (UT U3  OTPE3KOB
P ypan P yp Tp )
Jlvunun Ha https://urok.apkpro. OKPYXHOCTEH, X YacTel Ha HEIMHOBAHHOW W KJIeT4aTol Oymare; mpemiararb
IUIOCKOCTH ru/ Py ’ M ’ i
LA ONHCBHIBATH M 00CY:KAATH CNOCOOBI, ATTOPUTMbI TIOCTPOCHUS.
Pacno3naBaTh W W300paKaTh Ha HEIMHOBAHHOW M KIJIETYATOH Oymare mpsMoi,
OCTpBIN, TYNOH, Pa3BEPHYTHIM YIJbl; CPABHUBATH YIibl. BBIYUCIATH JJIUHBI
OTpPE3KOB, JIOMAHBIX.
IToHuMaTh W HMCHOJIB30BATH NPH PpPeIeHMH 3a4a4Y 3aBHCHMOCTH MEXIY
eIMHNALIAMHA METPUYECKOH CHCTEMBI Mep; 3HAKOMHUTBCSI C HEMETPHYECKUMHU
CHCTEMaMH Mep; BbIPaXKaTh JUIMHY B pa3lIMUHBIX €IUHHUIAX H3MEpEHUs.
HccaenoBars GuUrypbl u KOHGUTYpaIMK, UCIIONIB3Ys HU(POBBIE pecypehl
MoaennpoBaTth B rpaduueckoii, mpenrMeTHOH (GopMe, ¢ TOMOIIBI0 KOMITBIOTEpa
TIOHSITHSL ¥ CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM JAPOOBIO.
Bubnuorexa YuraTh M 3a0HCHIBATH, CPAaBHUBATh OOBIKHOBEHHBIC IPOOH, MpPeNIararhb,
uudposoro 000CHOBBIBATH M 00CYKIATH COCOOBI YIIOPSIOUMBAHUS IPOOCH.
oOpa3oBarenbHOr0 | M300pamxkaTh OOBLIKHOBEHHBIE APOOM TOYKAMH HAa KOOPAMHATHOM IIPSAMOIL;
OOBIKHOBEHHBI 48 KOHTEHTA HCMOJIB30BATH KOOPIUHATHYIO TIPSIMYIO TSI CPaBHEHUS IpOOei.
e Ipobu https://urok.apkpro. | ®opMyJHpoBaTh, 3aNUCHIBATL ¢ TMOMOUILI0 OYKB OCHOBHOE CBOWCTBO
ru/ OOBIKHOBEHHOH JpoOW; HCMOJb30BaTh OCHOBHOE CBOICTBO Jpobm s

COKpamieHust JApoOeil ¥ TpuBeACHHS JpobW K HOBOMY 3HAMEHATEJIo.
IIpeacTaBasATh CMEIIaHHYIO APOOb B BHAE HETPABIIBLHONW M BBIJIEIATH LEIYIO
YacThb 4YHCIa W3 HENpaBWIbHOW JpoOH. Beimoansite apudmernyeckune
JeiicTBHsI ¢ OOBIKHOBEHHBIMM  JpoOsiMHM;  NPHMEHSITh  CBOiicTBa

paboTHHKamMH) U

CBEPCTHUKAMU
(oOy4arommMucs),
TIPUHITUITBL
y4eOHOi
JUCIIATUTHHBL U
CaMOOpTaHN3aIIH;
- TIpUBJICUCHUC
BHUMAaHUS
oOygaromuxcs K
LEHHOCTHOMY
aCIICKTy
H3y4aeMbIX Ha
ypoKax  sBJICHU,
opraHu3anys ux
paboThI c
oJIy4aeMoit Ha
YpOKEe  COIHMajIbHO
3HAYUMOM
nHpOpManuei
—MHALIUUPOBAHUE
ee obcyxieHus,
BBICKa3bIBAHUS
00yJarImuUMuCs
CBOEr0 MHEHHS 10
ee MOBOLY,

BBIPAOOTKH  CBOETO
K Hel
OTHOIICHHST;

- WUCIOJIb30BaHHE
BOCIIATATEIHHBIX
BO3MOXXHOCTEH
COJZIEPIKAHUS
y4eOHOTO TIpeMeTa
gepes
JIEMOHCTPALIHIO
oOyJarommuMes
MIPUMEPOB
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apupMeTHYECKUX

JEUCTBUH [l pallMOHAIN3alUU BIYUCIICHUN.

BbINoTHATL NPUKHAKY M ONEHKY pe3ysbTaTa BBIUUCICHWN; Npeaaaratb H
NPUMEeHATh NPUEMBbI NpoBepku BbluucicHuil. IIpoBoauThs HccaegoBaHUS
CBOMCTB Jpo0eii, omupasch Ha YHCIOBBIE SKCIEPHUMEHTHI (B TOM 4YHCIE C
MIOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh WCTHHHBIC W JIOKHBIE BBICKA3bIBAaHHA O APOOSX, MPHBOAMTH
NpUMepPbl ¥ KOHTPIPUMEPHL, CTPOUTh BBICKA3bIBAHMA U  OTPULAHHUSA
BBICKa3bIBaHUH.

PemiaTh TEKCTOBBIC 3aJauM, COAEpJKallNe NPOOHBIC JaHHBIE, M 3a/Ja4d Ha
HAXO0KJEHHUE YaCTH LEJIO0ro M LENOro MO €ro 4acTH; BBIABJIATH HX CXOACTBA U
pasjin4us.

MopesMpoBaTh X0 pEIIeHHs 3a]Jau C TOMOIIBIO0 PUCYHKA, CXEMBI, TAOIHUIIBI.
IIpuBoauTh, pa3éupaTh, OLEHUBATh PA3JIMYHBIC PEIICHHS, 3alUCH PELICHUN
TEKCTOBBIX 3a/1a4.

Kputuueckn OLIeHUBAThH MOJTy4EeHHBIN pe3yibTar, OCYLIECTBJIATh
CaMOKOHTPOJIb, TPOBEPSIsI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUTD OLIMOKH.
3HAKOMUTHCS € HCTOPHEH Pa3BUTHA apU(PMETHKH

Harnsionas
TEeOMETpHSL.
MHoroyroiasH
UK
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undpoBoro
00pa3oBaTeIbHOTO
KOHTEHTA
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OnuceiBaTh, MCHOJB3YyS TEPMHHOJOTHI0, M300paskaTh C  IOMOIIBIO
YepTEXHBIX ~ MHCTPYMEHTOB U OT pPYyKH, MOJEIUpoBaTh M3 Oymaru
MHOT'OYT'OJIbHUKU.

IIpuBoauTs mnpuMepbl O0OBEKTOB peaqbHOTO MHpPA, HMEIMUX (GopMy
MHOTOYTOJIbHHKA, MPSIMOYrOJbHUKA, KBaJpaTa, TPEyrojJbHHKA, OLEHHBATBH HX
JIMHEHHBIE Pa3MepBI.

Bbruucasite: NEpUMETP TPEYrONbHUKA, MNPSIMOYTOJIbHUKA, MHOTOYTOJIBHUKA;
IUIOINAAb IPSIMOYTONBHUKA, KBapara.

H300pakaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U TYHOYTOJIBHBIE TPEYTOJIbHUKH.
CtpouTts Ha HEIMHOBAaHHOW W KieTdaToil Oymare KBajpaT M NMPsIMOYTOJBHHK C
3aJaHHBIMU JJIMHAMU CTOPOH.

HccnenoBars cBOMCTBA IIPSIMOYIOJbHUKA, KBaJgpara IyTEM SKCIEPUMEHTA,
HaOJIOIEHNs, W3MEPEHHs,, MOJENUPOBAHMS;, CPaBHMBATh CBOICTBAa KBajpaTa U
NPSIMOYTOJIbHUKA.

KoncTpynpoBare MaTreMaTH4YeCcKHe MpPEVIOKEHUSl C IOMOLIbI0  CBSI30K
«HEKOTOPBII, «ITI000M.

PacnozHaBaTh HCTUHHBIE M JIOKHBIE BBICKAa3bIBAaHUSI O MHOTOYTOJIBHUKAX,
NPHBOJMTH MPUMePbI U KOHTpHpuMepsl. MceaenoBaTs 3aBHCHMOCTD ILIOLIANN
KBaJpaTa OT JUIMHBI €r0 CTOPOHBL.

Hcnonb30BaTh CBOWCTBA KBAaJpaTHOW CETKM JUIA MOCTPOEHHs (UTYD;
Pa30uBaTh NPSMOYTOJILHUK Ha KBaJpPaThl, TPEYTOJILHUKH; COCTABJSITH (DUTYpEI
13 KBaJpaToOB U NPSIMOYTOJILHUKOB U HaXOIMTh MX ILIONIA/b, Pa30MBaTh (PUIYpHI
Ha IPAMOYTOJIbHUKH U KBAaJAPaThl 1 HAXOAUTH UX IIJIOIIAAb.

OTBETCTBEHHOTO,
IPaKIAHCKOTO
MOBE/ICHHUS,
MPOSIBJICHUS
YEIIOBEKOIOOUS |
I0OPOCEPACYHOCTH,
gepe3 mogoop
COOTBETCTBYIOIINX
TEKCTOB ULt
YTEHHs, 3a7a4 st
pelieHus,
MPOOJIEMHBIX
cuTyanuin pidie:
00CYyX)IeHUS B
KJacce;

- TNpUMEHEHHEe Ha
ypoxe
HHTEPaKTHBHBIX
¢dopm paboTHI ¢
00yJarOIIUMUCS:
HHTEJUICKTyaTbHBIX
I/Irp’
CTUMYJIMPYIOIIUX
MO3HABATEJILHYIO
MOTHBALIUIO
00yJaroImuxcs;
JIUCKYCCUH,
KOTOpBIE JIAr0T
oOyJaromuMcs
BO3MOYKHOCTB
PUOOPECTH OIIBIT
BEICHUSA
KOHCTPYKTUBHOTO
JIajora;
TPYyNIIOBOH PabOTHI
WII

paboTel B mapax,
KOTOpBbIE yuar
KOMaHIHOU paboTe
u

12
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BeipaxkaTh BeNMUMHY IUIOMIAM B  Pa3JIMYHBIX CIAMHUIAX HM3MEPCHHUS
METPUYECKON CUCTEMBI Mep, MOHUMATH M MCHOJIB30BATH 3aBUCAMOCTH MEXTy
METPUYECKUMHU CTUHUIIAME U3MEPCHUS IUIONIAH. SHAKOMHTHLCS ¢ PUMEpPaMu
NMpUMeHEeHHUs TUIOIIAN U MIEPUMETPa B TPAKTHUCCKUX CHUTYAIHSIX.

Pemath 3amaud U3 peanbHOHN KH3HH, MPENIaraTh W 00CYKIATH pa3IHYHbIE
€noco0bl pereHus 3a1ad

HecstuuHbie
Ipoou

38

BubGmmoreka
nhpoBoTO
00pa3oBaTeIbHOTO
KOHTEHTa

https://urok.apkpro.
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IpencTaBaaTh JOECATUYHYIO JApoOb B BHIC OOBIKHOBCHHOW, YHTATh W
3aMHMCBHIBATH, CPABHUBATD JICCATUYHBIC JPOOH, MPENJIaraTh, 000CHOBBIBATH 1
00CYKIaTh CIOCOOBI YIIOPSJOYNBAHUS ICCATHUHBIX TPOOCH.

H300paxkaTh JAecATHYHBIC JApPOOM TOYKAMH HA KOOPIUHATHOW MPSMOM.
BuIsiBAATH CXOACTBAa W Ppa3jiuyusi NpaBuil apu(METHUECKHX JEHCTBUH C
HATYpaJbHBIMH YHCIAMHU U JIECITUIHBIMH APOOSMH, OOBSICHATH NX. BBINOTHATH
apu(MeTHIECKIE NEHCTBUSA C NECATHUYHBIMU IPOOSMU; BHIMOJIHATH NPUKHAKY U
OLIEHKY pe3yJibTaTa BHIYMCICHUH.

[pumensite cBoWcTBa apuMETHYCCKUX JCHCTBUH MM paldOHAIH3AINA
BBIYHMCIICHUH.

I[IpuMeHATH NPABUJIO OKPYTIJIEHHS TECCATHIHBIX APOOECH.

IIpoBoaUTH MCCIEI0OBAHUSI CBOWCTB JECATUYHBIX JpoOel, omupasch Ha
YHUCJIOBBIE HKCIIEPUMEHTHI (B TOM UYHMCIIE C TIOMOIIbIO KOMITbIOTEPA), BHIABUIATH
TUNOTE3bI ¥ PUBOJUTH UX 0OOCHOBAHHUS.

Pacno3HaBaTh HCTHHHBICE W JIOKHBIE BBICKA3bIBAaHUS O JApPOOSX, MPUBOIUTH
npuMepbl W KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS U  OTPULIAHUS
BBICKa3bIBaHUH.

Pematp TeKcTOBBIC 3a7ayM, COAEpKalIne NPOOHBIC MaHHBIC, U HA HAXOXKICHHE
YaCTH LIEJIOr0 U LIEJIOTO M0 €r0 YacTH; BIABJISATH UX CXOACTBA M Pa3JIn4Ms.
MopepoBaTh X0 pEIICHHS 33Ja9d ¢ TOMOIIBIO0 PUCYHKA, CXEMBI, TAOIHUIIHL.
IIpuBoaAuTH, pa3dMpaTrb, OUEHUBATH DPa3IMYHbIE PEUICHMs], 3alIUCU PEIIECHUN
TEKCTOBBIX 3aJau.

OnepupoBaTh JPOOHBIMHU YHCIAMH B PEATLHBIX KU3HEHHBIX CUTYAIHSIX.
Kputnuecku OLEHUBATH MOJTyYEHHBIH pe3yJibTar, OCYIIECTBIIAThH
CaMOKOHTPOJIb, MPOBEPSISI OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OMIMOKH.
3HAKOMUTBCS ¢ UCTOPHER Pa3BUTHS apUDMETHKH

Harnsgnas
TeOMETPHS.
Tenan

¢burypsl B
MIPOCTPAHCTBE

bubnmoTeka
unhpoBoro
00pa3oBaTeIbHOTrO
KOHTCHTA

https://urok.apkpro.

ru/

PacnoznaBare Ha  4epTelkaX, PHCYHKaX, B OKpY/KalleM MHpe
MPSIMOYTOJIBHBIM ~ TMapajUleNienues, Ky0, MHOTOIPaHHWKH, ONHMCHIBATh,
HCNOJb3ysl TEPMHHOJIOTHI0, OLEHWBATh JHHEHHBIE pa3Mmepsl. IlpuBoauTh
npuMepbl OO0BEKTOB pEANTBHOTO MHpa, HMENMX (HOpMy MHOTOTPAHHHUKA,
MIPSIMOYTOJIBHOTO Mapajuiesienunea, Kyoa.

H3006pakaTs KyO Ha KIeTUaTO Oymare.
HccaenoBath  cBoiicTBa  Ky0a,
MHOTOTPaHHHUKOB, HCITOJB3YsI MOJICIIH.
PacnozHaBate M H300paxkaTh  pa3BEPTKU

IPSIMOYTOJIBHOTO  MapaJuleNienuIe ia,

Ky6a 1 Inapajuiejicnuneaa.

B3aUMOJICUCTBUIO C
JIPYTUMHU I€TbMU;

- BKJIIOYECHHE B
YPOK UTPOBBIX
MpoLEaYp, KOTOpBIE
IIOMOTAaf0T
oIAepPKaTh
MOTHBALIMIO
obOygaromuxcs K
MIOITYICHUIO
3HAHUM,
HaJIa)KMBAHUIO
ITO3UTHUBHBIX
MCIKIINYHOCTHBIX
OTHOIIIEHUH B
Kjacce, IIOMOraroT

YCTaHOBIICHUIO
JI0OpoKeTaTeTbHON
aTMocgepbl BO

BpEMsl YpOKa;

- OpraHM3aIus
medcrpa
MOTI/IBI/IpOBaHHbIX nu
SpyAUPOBAHHBIX
o0ydJarmuxcss Haj
nux
HEYCTEBAOIIUMHU
OHOKJTACCHUKAMH,
JIaroIIEro AM
COLIMAIBHO
3HAYMMBIH OIIBIT
COTpYIHUYECTBA U
B3aMMHOM TTOMOIIIN;

- MHUIUUPOBAHUE U
MOIICPIKKA
HCCeI0BaTEIbCKON
JIESITeIIBHOCTH
oOygaromuxcs B
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MOIle.]II/IPOBaT]) Ky6 U napauiejaenunes uns3 6yMaFH U [OpoyYux Marcpuaios,
00BSICHATH CIIOCOD MOACJIMPOBaHUA.
Haxoautn U3MEPCHUs, BBIYUCIATH IUIOIAAb TTOBEPXHOCTHU; 00BEM Ky6a,

paMKax peajm3anun
MU
WHAWBUAYAJIbHBIX U

IpAMOYTOJIBHOI'O IMapajijiejicnuneaa, IrpynIroBbIX
HCCJICA0BATH 3AaBUCUMOCTD 00béMa Ky63 OT OJHHBI €Iro pe6pa, BbBIABUI'aTh U | HUCCJICO0OBATCIbCKUX
000CHOBBLIBATDH rumoresy. IMPOCKTOB, YTO AACT
Ha6aoaaTh 4 NMPOBOJUTH AHAJOTHHM MEXIy MOHATHAMH IUIOMAIH U 00bEMa, | 00yJaroIIUMCs
TIEpUMETPaA U IIJIOIAAN ITOBEPXHOCTH. BO3MOXXHOCTH
Pacno3HaBaTh WCTHHHBIE MU JIOKHBIC BBICKA3BIBAHHS O MHOT'OI'paHHUKAXx, HpI/I06peCTI/I
NPUBOJANTHL TPUMEPbl U KOHTPIPHUMEPHl, CTPOMTHb BBHICKA3BIBAHUS U | HABBIKH
OTpULIAHHNSA BBICKA3BIBAHMIA. CaMOCTOATCIbHOI'O
Pemarh 3a1a4M U3 peaabHOU )KU3HU peleHus
BbIYHCIISITh 3HAYEHUS BBHIPAXKEHHH, COIEPIKAIMX HATypalbHbIe YuCia, | [COPCTHICCKON
OGBIKHOBEHHBIE M JECATHUHBIE IPOOW, BBHIIONHATH Tpeobpasopamms | "POOIEMEL
TEHepUPOBAaHUS |
YHCeI.
. oopmIICHHS
Bubimoreka Bri0npartn cnocgﬁ CPaBHEHI THCE, BEIHCICHHH, COGCTBEHHBIX HeH,
idpoBoro NPHMEHSITH CBOICTBA apU(METHIECKUX AeHCTBHI JUIs PALOHANN3AMN | ypaycrensHOrO
06pazoBaTenpHOro | BRIYHCIICHHIL OTHOIIIEHHS K
7 | Hosropenne 10 KOHTEHTA OCywecTBJASATL  CAMOKOHTPOJIb  BBIIONHSEMBIX  ACHCTBHH M | wyxum niesm,
u obodmenne https://urok.apkpro. | CaMOIPOBEPKY pe3y/IbTaTa BhIYHCICHHIL. 0hOpMIIEHHEIM B
ru/ Pemiath 3a1a4M U3 peajbHOW >KM3HM, NMPUMEHSATHL MaTeMaTHdyeckue paborax  JApyrux
o 3HAHUSA JJIS PEeUIeHNS 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB. uccienoBareset,
Pewmathb 3124 Pa3HbIMH CIOCO0AMH, CPABHHBATH CIIOCO0bI peleHys | HABBIK MyOmiiHoro
3a71a4H, BLIGHPATH PAlHOHAILHbIH CIOCOD BBICTYIUICHUA
nepes ayIuTOpuet,
apTyMEHTHPOBAHHUSI
OBLIEE
KOJIMYECTBO
YACOB I1O0 170
ITPOT'PAMME B 5
KJacce
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TEMATHYECKOE INTAHUPOBAHHUE

6 KJIIACC
HaumenoBa 3JIeKTp0HHbIe IleHTeJH)HOCTb
KosmmuectBo
No HHE 4aCOB (uudgposbie) YUYHTENS ¢ Y4eTOM
n/n pa3aesioB u Beero 06pa30BaTeJIbeIe OcHOBHBIE BHUABI 1€ATCJIBbHOCTH 06yqa10umxc51 nporpamMmmabl
TeM pecypchbl BOCIIUTAHUSA
nporpamMmmsbl IIKO0JIbI
BobinoaHsaTs apudpmeTrnyecKkue 1eiicTBUSA C MHOTO3HAYHBIMU
HaTypaJIbHbIMHU YHCIIAMU, HAXOAUTh 3HAYEHHUS YUCIIOBBIX BBIDAXKECHUN cO | "YCTaHOBIICHHE
cKOoOKaMH U 0e3 CKOOOK; BIMMCJISITH 3HAYEHHUsI BBIPAKCHHH, AOBCPUTCJIBHBIX
CcoZlepKalIUX CTETEHH. OTHOILICHIH MEXILY
o v neaarorutdyCcCKumM
BbINOJHATS NPUKUAKY M OLEHKY 3HaYSHUH YHCIIOBBIX BBIPAKEHUH, aélOTHI/IKOM .
NPUMEHATH NPUEMBI POBEPKHU PE3YNIbTATA. p
00yJaromuMucH,
I/Icnvo.mﬁm;aTb NpH BHIMUCIEHUSIX IEPEMECTUTENBHOE 1 COETATENBHOE | opyocogerpyromx
CBOICTBA CIIOKEHHS U YMHOKEHUS, paclpeieTuTeIbHOe CBOWCTBO TO3HTHBHOMY
YMHOKEHHS OTHOCHUTENBFHO CIIOXKEHUS, CBOMCTBA apH(PMETHUECKUX BOCIIPHATHIO
IEUCTBUH. 00YYaArOIIIIMHUCS
HccaenoBatb YnCIOBBIE 3aKOHOMEPHOCTH, TPOBOAUTDH YUCIIOBBIE TpeOoBaHuit u
3KCIIEPUMEHTHI, BHIABUTaTh M 000CHOBBIBATH THIOTE3bI. pock0
Bubnnoreka [E1arOrMYECKOTr0
LHPOBOTo DopMyJIHPOBATH ONPeaeTeHHs JISTUTENS U KPATHOTO, HANOOIBIIIETO
p 00II1Iero MeNuTeNs 1 HAaNMEHBIIIETO 00IIEero KpaTHOTOo, IPOCTOTO U paboTHuKa,
00pa3oBaTeIbHOTO [PUBJICYCHHIO  HX
Hatypansn 30 COCTaBHOTO YHMCEIl; UCTIOIb30BATh ATH MOHATHS IIPU PEIICHUH 3a]1a4.
1 ble yucia KOHTCEHTA TIPUMEHSITh AArOPHTMBI BEMACICHHS HANGONBIIENO OGIIEr0 ASUTENA | ot ‘
https://urok.apkpro. P p ero 1 obcyxnaemMoii  Ha
ru/ Y HAaNMEHBIIETO OOIIEro KpaTHOTO JIBYX YHCEN, AITOPUTM Pa3I0KESHHS ypoke
- YHCclia Ha IPOCThIE MHOXKHUTEIH. uHdOpMALHY,
HccnenoBath ycnoBus 1enuMocTy Ha 4 1 6. AKTUBU3ALIMN
HccaenoBath, 00CyKaaTh, (POPMYJIUPOBATH U 000CHOBBLIBATH BBIBOJ | [TO3HABATEIbHOM
0 YETHOCTH CyMMBI, IPOU3BENCHUS: IBYX YETHBIX YHMCEN, IBYX HEUETHBIX | ACSTEIBHOCTH;
YHCIIe, 9ETHOTO M HEYETHOTO YUCEIT.
HccnenoBath ¢BOMCTBA JEIMMOCTH CYMMBI U IPOU3BEACHUS YK CET. ) noQyxieHne
TpUBOAUTL NPUMEPHI YUCEI C 33JaHHBIMH CBOMCTBAMU, PACIO3HABATH 06%'%}0“1"“”
N cobmoaath Ha
BepHbIe M HeBepPHbIE YTBEPXKICHUS O CBOMCTBAX YMCEIl, ONPOBEPraTh ypoke A
HEBEPHBIE YTBEPKICHHS C TIOMOIIBI0 KOHTPIIPHMEPOB. oBIenpHHEATEE

KoHcTpyupoBaTh MaTeMaTH4eCKHe MPEAJI0OKEHUs C TOMOIILIO CBSI30K
«HY, AN, «ECIIH. .., TO...».

PeIlIaTb TCKCTOBBIC 3aJa49H, BKIIFOYAKOINUEC ITOHATUA ACIIUMOCTH,
apu(METHIECKUM CITOCOOOM, HCITOB30BATh MePebOp BCEX BO3MOKHBIX

HOPMBI TMOBEACHUS,
IpaBujia O6IIICHI/I$I
Cco

CTapmInMnu
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BapUAHTOB.

MopaenupoBaTh X0/ pEIICHHUs 337a9i C IIOMOIIbI0 PUCYHKA, CXEMBI,
TaOJINIIBL.

IIpuBoaNTH, pa3oHpaTh, OLEHHUBATD PA3IMYHBIC PELICHHS, 3aIIUCH
PEIICHUI TEeKCTOBBIX 3ajad.

Kpurnueckn oneHMBAThH MTOTYYCHHBIN PE3yNIbTaT, HAXOAUTH OIUOKH,
OCYIIECTBISITh CAMOKOHTPOIIh, POBEPSIS OTBET HA COOTBETCTBUE
YCIIOBHIO

Pacno3sHaBaTh Ha yepTexax, PUCYHKaxX CIIydad B3aMMHOI'O
PacCIoJIOKCHUA ABYX IIPAMBIX.

HN300paxkaTh ¢ NOMOLIbIO YePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOM U KjleT4aToi OyMare JBe MepeceKaronecs npsmble, IBe

bubnnoreka .
H(POBOTO napajuiesbHble IpsSMbIe, CTPOUTD MPSIMYIO, TIEPIEHANKYIAPHYIO JaHHOMH.
Harnsannas 06pa3OBATEIHHOTO IIpuBoaMTH NpUMePHI MAPAJUIETLHOCTH U MEPIEHIUKYIIIPHOCTH
reOMETPHSI. 7 KOHTCHTA MPSMBIX B IPOCTPAHCTBE.
[Ipsimble HA httos://urok.apk Pacno3zHaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISPHBIE U
PS://UroK.apKpro.
IJIOCKOCTH ru/ napajyieIbHbIe CTOPOHBI.
- H300paskaThs MHOTOYTOJIBHUKH C MApaIeIbHBIMH, HEPICHIUKYISIPHBIMU
CTOPOHAMH.
HaxoauTe pacCTosiHME MEKIY JBYMS TOUKAMU, OT TOUKHU JO MPSIMOA,
JUIMHY ITyTH Ha KBaJIpaTHON CETKE, B TOM YHMCIIE UCIOIb3Ys IM(POBEIE
pecypehl
CpaBHMBATb M YNOPSIAI0YUBATH Jpo0OH, BLIOMPATH €NOCO0 CpaBHEHUS
IPOOeEi.
IpencraBasiTh JecATHYHBIC APOOU B BHIe OOBIKHOBEHHBIX APOOCH 1
OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BAaTh SKBUBAJIEHTHbIE
bubnmoreka npeacTaBJaeHus IPOOHBIX YUCET IPU UX CPABHEHUH, IPY BBIYUCIICHUSX.
nuppoBOro Hcnoab3oBaTh eCSITUYHBIE APOOH MIPU PeoOpa30BaHNH BEJTHYUH B
32 00pa30BaTeNbHOrO | METPUIECKON CUCTEME MED.
Hpobu KOHTEHTa BoinoausaTh apudpmernyeckue geiicTBUs ¢ OOBIKHOBEHHBIMU U
https://urok.apkpro. | mecATHYHBIMH APOOSIMH.
ru/ BoIuncasaTh 3HaYeHNS BRIPAXKEHUH, COAEPIKAITNX OOBIKHOBEHHBIE U

JECATHYHBIC APOOH, BBITIOIHATH MPE0OPa30BaHus ApoOeii, BLIOMPATH
CNoco0, MPUMEHATH CBOMCTBA apu(hMETUIECKUX NEHCTBHUH JIs
panroHATM3AIUN BEIYUCICHUH.

CocTaBJsSITh OTHOIICHHSI M TTPOTIOPITAH, HAXOAUTH OTHOIIICHUE BEIHYNH,
JICJUTh BEJIMYUHY B TAHHOM OTHOIICHHH.

(memarornuecKuMu
paboTHHKamMHu) U
CBEPCTHUKAMH
(oOy4arommMucs),
TPUHIHIIBI

y4eOHOi
JUCLMIUTHHBL 1
CaMOOpraHU3aLHH;

- MIPUBJICYCHHE
BHUMaHHS
oOyyaromuxess K
LIEHHOCTHOMY
aCIIeKTy

N3y4aeMbIX Ha
ypoKax  sBJICHU,
opraHmzanys  HX
paboThI c
oJIy4aeMoit Ha
YpOKE  COIMAILHO
3HAYUMOM
nHpOpManuei

—MHUOHUUPOBAHUC
ee obcyxeHus,
BbICKA3bIBaAHUS
00yJarImuUMuCs
CBOCTO0 MHCHHUA IIO0
ee MOBOLY,
BEIPAOOTKH CBOETO
K Hel

OTHOIICHHS,

- HUCIIOJIB30BaHHE
BOCIIMTATCIIBHBIX
BO3MOKHOCTEH
COJZIEPIKAHUS
y4eOHOTO TIpeIMeTa
gyepes
JIEMOHCTPALIHIO
o0yJaromumcs
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HaxoauTh 3KcnepUMEHTAIbHBIM MYTEM OTHOILCHHUE JJHHEI
OKPYKHOCTH K €€ TuaMeTpy.

HNHuTepnperupoBaTh MacmTad Kak OTHOLICHNUE BEJIUYUH, HAXOAUTH
MaciuTal IIaHa, KapThl ¥ BEIYUCISATH PACCTOSHUS, UCIIONB3YsI MacIuTao.
OO0BACHATD, YTO TAKOE MPOLEHT, YIIOTPEOIATH 00OPOTHI PEYH CO CIIOBOM
«IIPOLICHT.

BbipakaTh poLeHTH! B Ipo0AX U APOOH B IPOLIEHTAX, OTHOLICHUE IBYX
BEJIMYMH B IPOLICHTAX.

BbruucasTh NPOLEHT OT YMCIIA M YHUCIIO 10 €T0 MPOLEHTY.

OKpyrasTh 1pody U MPOLEHTHI, HAXOAUTH NPUOIKESHUS YUCETL.
PemaThb 3aga4m Ha YacTH, IPOLCHTHI, IPOIIOPIIMH, Ha HAXOXKIICHHE
npoOu (MpoIIeHTa) OT BEITUYUHBI M BEJIMYUHBI TIO €€ ApoOH (IPOLIEHTY),
Ipobwu (TIPOIIeHTa), KOTOPBIN COCTABISIET OJTHA BEIMYMHA OT APYTOM.
IIpuBoanThb, pazdupaTh, OLEeHUBATH PA3IMYHBIC PEILICHNS, 3aIIUCH
pELLIEHUI TEKCTOBBIX 3a/1au.

H3Baekars undopmanuio u3 Tabianil U JUarpaMm, HHTEPIPETUPOBATD
TaOIMYHbIC JaHHBIE, ONPEACISATH HanOoNblIee 1 HANMEHBIIIEE U3
MPECTaBICHHBIX JAHHBIX

Pacno3naBaTh Ha 4epTexax M U300paKeHUAX, H300PaKATH OT PYKH,
CTPOMTH C TIOMOIIBIO HHCTPYMEHTOB (pUTYpY (OTpE30K, IOMaHyIo,
TPEYTOJILHUK, TIPSIMOYTOJIBHUK, OKPYKHOCTH), CHMMETPHYHYIO JaHHOM

bubnmnoreka o
OTHOCHUTEIBLHO MPSIMOH, TOUKH.
undpoBoro
HaxoauThs npuMepsl CUMMETPHUH B OKPY’KAIOIIEM MHUpE.
Harnagnas 00pa3oBaTeIbHOrO
MopneaupoBaTth 13 OyMaru e GUrypbl, CAMMETPHYHBIE OTHOCHTEILHO
reOMETpHA. KoHTerTa MPSIMOIL; KOHCTPYMPOBATh T'€OMETPUIECKHE KOHPUTYpALMH, HCTIOb3YS
Cummerpus https://urok.apkpro. | PO pynp P yP ’ Y
ru/ CBOWCTBO CUMMETPHH, B TOM YHCJIE C TIOMOIIBIO U(PPOBBIX PECYPCOB.
- HcceaenoBath CBONCTBA U3yYEHHBIX (HUTYD, CBSI3aHHBIE C CHMMETPHEH,
HCHOJB3YS SKCIIEPUMEHT, HAOII0ACHNE, MOJECTUPOBAHUE.
O00CHOBBIBATH, OIPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKCHHUSI O CHMMETPUH HUTYD
bubnmnoreka Hcnonb3oBaTh OYKBBI 17151 0003HAYSHHS YHCET, IPH 3aIUCH
unpoBoro MaTeMaTHYECKIX YTBEPIKJICHUH, COCTABIIATh OyKBEHHbIC BBIPAXKEHHUS T10
Bripakenu 00pa30BaTEILHOTO | YCIOBHUIO 33/1a4H.
sC KOHTEHTa HccnenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCIIOIB30BaTh
OyKkBamu https://urok.apkpro. | OyKBBI JJist HX 3aIHCH.
ru/ BbI1uncasaTh 9ruciaoBoe 3HaUeHHe OyKBEHHOT'O BBIPAXKEHUS TIPU 3aJaHHBIX

3HAYEHUsIX OYKB.

MIPUMEPOB
OTBETCTBCHHOTO,
IPaXIaHCKOTO
MTOBCICHHS,
MIPOSIBJICHUS
YEIIOBEKOIOOUS |
I0OpOCEepAEIHOCTH,
gepe3 mogoop
COOTBETCTBYIOIINX
TEKCTOB Ut
YTEHHs, 3a7a4 st
peleHus,
MPOOJIEMHBIX
cuTyauui pibie:
00CYyX)IeHUS B
KJacce;

- TpUMCHEHHE Ha
ypoxe
HHTEPaKTHBHBIX
(dopmM paboTHI ¢
00yJarOIIUMUCS:
HHTEJUICKTyaTbHBIX
Hrp’
CTHMYJIAPYIOIIHAX
[MO3HABATE/ILHYIO
MOTHBAIHIO
00yJaroImuxcs;
JIUCKYCCUH,
KOTOpBIE JTAIOT
oOyJaromumcs
BO3MOKHOCTb
PUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIHasiora,
TPyNIIOBOH pPabOTHI
e

paboTel B mapax,
KOTOpPBIE y4ar
KOMaHJHOH padoTe
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3anucpiBaTh (OPMYJIbI: TIEPUMETPA U TUIOIIAAN MPSIMOYTOJIBHUKA,
KBaJpata; JUIMHBI OKPYKHOCTH, IUIOMIATN KPYTa; BHINOJIHATH
BBIYHUCJIEHHS 110 3TUM (OpMyTIaMm.

CoctaBasath GopMyJibl, BEIPAKAIONINE 3aBUCHIMOCTH MEXITY
BEJMYMHAMU: CKOPOCTh, BPEMS, pACCTOSHUE; [1E€HA, KOJTUYECTBO,
CTOMMOCTD; TTPOU3BOAUTEIHHOCTH, BpeMsi, 00bEM paOOTHI; BEITIOTHSITH
BBIYHCIICHHS 10 3TUM (popMymam.

HaxoguTh HEU3BECTHBINM KOMIIOHEHT apU(PMETHYECKOTO JCHCTBUS

H300paxkaTh Ha HETMHOBAHHON M KIIETYATOW OyMare ¢ MCIIOIb30BaHUEM
YEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJIbHUKH C 33 JaHHBIMU
CBOWCTBAaMU: C MapajiebHBIMU, IEPICHINKYISIPHBIMU, PAaBHBIMU
CTOPOHAMHU, NIPSIMBIMU YTJIAMH U JIP., PABHOOEAPEHHBIN TPEYyroJIbHUK.
IIpennarate u 00CyX1aTh cNOCOOBI, AJATOPUTMBI TIOCTPOCHMUSL.
HccnenoBathb, NCNONb3ys SKCIEPUMEHT, HAOMIOIEHUE, MOJICTUPOBAHHUE,
CBOMCTBA MPSIMOYTOJIbHUKA, KBaJpaTa, pa30MBaTh Ha TPEYTOJIbHUKU.

bubnnoreka O00CHOBBIBATh, OIPOBEPraTh C IIOMOIIBI0 KOHTPIIPUMEPOB
Harnsmas uuppoBoOro YTBEpPKACHUS O MPSIMOYTOJbHUKE, KBaJpaTe, pACNO3HABATh BEpHBIE U
FeOMeTpHS. 14 00pa30BaTEIbHOIO | HEBEPHBIC YTBEP)KIACHUS.
Duryphi Ha KOHTEHTa H3MepATh U CTPONTH C IIOMOIIBIO TPAHCIIOPTHPA YIIIBL, B TOM YHCIE B
https://urok.apkpro. | MHOTOYTOJIbHHKE, CPABHHBATH YTIJIbI, PACO3HABATH OCTpPHIC, IPSIMbIC,
friocKocTH ru/ TyTIbIE, Pa3BEPHYTHIE YIIIBL.
Pacno3HaBaTth, H300pakaTh OCTPOYTOJNbHBIN, IPSIMOYTOJIbHBIMN,
TYIOYTOJILHBIN, PABHOOCAPEHHBIH, pABHOCTOPOHHUH TPEYTOIBHUKH.
BoruncasaTs nepuMeTp MHOTOYTOJIBHUKA, TUIOIIAAh MHOTOYTOJIbHIKA
pa3dueHneM Ha pSIMOYTOJIbHUKH, Ha paBHbIE (PUTYPBI, HCIOIb30BATh
METPHUYECKUE €TUHULIBI U3MEPEHNUS JJIMHBI U IIOLIAIH.
Hcnonb3oBaTh NpUOJIMKEHHOE M3MePeHNe JJTUH U TUIOIIAei Ha
KJIeTYaToi Oymare, mpuOIMKEHHOE U3MEPEHUE JUIMHBI OKPYKHOCTH,
IJIOUIAIU Kpyra
EuGanoreka IIpuBOAMTE MpHMePBI HCIIOIB30BaHMS B pEAIbHOM KU3HU
MTOJIO’KUTENBHBIX ¥ OTPUIIATENFHBIX YHCEIL.
[Tonoxwnren 1 poBoro H300paxkaTh 1espie Yncia, TOJI0KUTEIbHBIE H OTPUIIATEIbHBIE YHCTa
00pa3oBaTeIbHOTrO . N
BHBIE U 40 COHTEHTA TOYKAMH Ha YUCJIOBOM MPSIMOM, MCMOJIB30BATh YHCIOBYIO MPSAMYIO JUIS
OTpHUILATETh https://urok.apkpro. | CPABHEHHA HCe.
HBIE YHClia ru/ IIpuMeHATH NpaBUJIa CPAaBHEHUS, YHOPAI0YUBATH II€JIbIC YHCIA,

HaXO0JIMTb MOJYJIb YUCJia.
q’OpMyJIHpOBaTb NMPaBUJIAa BbIYMCIICHUA C ITOJIOKHUTCIBHBIMU U

H
B3aUMOJICUCTBUIO C
JIPYTUMHU I€TbMU;

- BKIIOYEHHE B
YpOK HUTPOBBIX
TpoIIeIyp, KOTOPEIC
IIOMOTAaf0T
oIAepKaTh
MOTHBALIMIO
oOygaromuxcs K
MOJYYCHUIO
3HAHUM,
HaJIa)KUBAHUIO
MMO3UTHUBHBIX
MEKIMYHOCTHBIX
OTHOIIIEHUH B
KJacce, IIOMOTaroT

YCTaHOBJICHUIO
JI0OporKeTaTeTbHON
aTMocgepbl BO

BpEMsl YpOKa;

- opraHu3zanus
medcrea
MOTI/IBI/IpOBaHHbIX nu
SpyAUPOBAHHBIX
o0ydJarmuxcss Haj
nux
HEYCIICBAIOIIIUMHU
OHOKJIACCHUKAMH,
JTaIOIIEro HM
COLIMAIBHO
3HAYMMBIH OIIBIT
COTPYAHUYECTBA U
B3aMMHOM TTOMOIIIH;

- I/IHI/IHI/II/IPOBaHI/Ie nu
MoJiepKKa
HCCIIEIOBATEILCKON
IeITeIbHOCTH
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OTPUIATCILHBIMU YNCIIAMH, HAXOUTh 3HAYEHUS YUCIIOBBIX BHIPAKEHUIA,
coJiepKaluX ACUCTBUS C MOJOKUTEIHHBIMUA U OTPULIATEIHHBIMU
yrcnamu. [IpuMeHATH CBOMCTBA CIIOXKSHHUS U YMHOKEHUS IS
IpeoOpa3oBaHus CYMM H ITPOU3BEICHUIHA

oOygaromuxcs B
paMKax peanu3aiuu
UMH

WHIMBUTYABHBIX U

OO0BACHATL M MUUIIOCTPUPOBATH MOHSITHE [IPSIMOYTOJIbHON CHCTEMBI Ezgg;)g;:;enbcmx
KOOpJMHAT Ha MJIOCKOCTH, UCIIOJIB30BaTh TEPMHUHOJIOTHIO; CTPOMTH Ha IPOEKTOB, 4TO JACT
TpesicTasn KOOPAMHATHOH IIOCKOCTU TOYKHU U (PUTypHI IO 331aHHBIM KOOPAMHATAM, | 06ydaroImuMcs
8 CHIE 6 HaXOAUTh KOOPIMHATHI TOYEK. BO3MOJKHOCTb
AHHBIX Yurath cTONO0UATHIE U KPYTOBBIE IUAarpaMMbl; HHTEPIPeTHPOBATD nprHoOpecTH
JAHHBIC; CTPOMTD CTOJI0YATHIC AUATPAMMBI. HaBbIKA
Hcnoap3oBaTs MHGOPMAIKIO, IPEICTABIEHHYIO B Ta0JIMIAX, HA CaMOCTOATCIBHOTO
JMarpaMMax Jisl pelIeHHs TeKCTOBEIX 3a/1a4 U 3a71a4 W3 pealbHOH xKu3py | POHCeHd
TCOPETUUCCKON
Pacnosnapare Ha YepTexkax, PUCYHKaX, ONUCHIBATH IMPAMHILY, IPH3MY, | npoGiems,
LWINHAD, KOHYC, IIap, H300pakaTh UX OT PyKU, MOAEJIMPOBATh U3 rCHEPHPOBAHUS 1
OyMarw, IUIaCTUJIMHA, IPOBOJIOKU U JIp. oopmiteHus
IIpuBoanTh NpUMeEpPbI 00BEKTOB OKPYKAIOLIETO MUPA, UMEIOLINX COOCTBEHHBIX HICH,
(hopMbI Ha3BaHHBIX TEIL. YBAXHTCIBHOTO
Hcnoab30BaTh TEPMUHOIOTHIO: BEPIINHA, peOPO, TpPaHb, OCHOBAHHE, OTHOIICHMA K
BBICOTA, PAJINYC U JAUAMETP, Pa3BEPTKA. AyKIM HACAM,
H3y4aThb, HCHONB3YS SKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHHE, OpopMIICHHEIM B
bubnunoreka . paboTax  ApYyrux
MOJIETTUPOBAHKE, B TOM YHCJIE KOMITBIOTEPHOE, U ONMMCHIBATH CBOWCTBA 2
Harnsinnas uudpoBoro ) N HCCIIeaoBaTeNei,
R 0Bpa30BATEIHHOTO HaSBaHH‘EIX TeJl, BLISIBJIATE CXONCTBA M PASIMMHSE: MEOXKLY THPAMHUION M | op e iy6rmunoro
9 Duryphi B 9 KOHTEHTA gpnzMon, MEly UMIHHAPOM, KOHYCOM U mapmvg BiCTyIICHI
pocTpaBcT https://urok.apkpro. | ¥ 2CM03HaBaThk PasBEPTKM NapaneNenune]a, kyba, IpusMbL, MPaMUIBL, | mepex ayauTopHed,
se ru/ KOHYca, IIMINHAPA; KOHCTPYNPOBATH JaHHbIE Tela U3 Pa3BEPTOK, apryMeHTUPOBAHMS
- CO3/1aBaTh UX MOJEIIH.
Co3gaBaTh MO/IeJIM [IPOCTPAHCTBEHHBIX QUTYyp (M3 OyMaru, IpOBOJIOKH,
TUIACTUIIMHA | JIP.)
H3mepAaTh Ha MoAeasAX: JTUHBI pE0ep MHOTOTPAaHHUKOB, THAMETP Iapa.
BeiBoauth gopmyay 00bEMa IpSMOYTOIBHOTO Napasiesienueaa.
BoruncaaTts no gopmysiaMm: 00bEM IPIMOYTOIBHOTO MapayieNienumena,
Ky0a; UCIIONIb30BaTh SIUHHIIBI H3MEPEHUs 00hEMa; BBIYHCASTH 00bEMBI
TEJI, COCTABJICHHBIX U3 KyOOB, apajlIeenuIe0B; pelliaTh 3a1a4H C
peatbHBIMU JaHHBIMU
[ToBTOpeHu bubGnmoreka BbruucasaTh 3HaYCHUS BBIPAXEHUH, COJIEPKALMX HATYpaIbHbIE, LIETIbIE,
10 |e, 20 unpoBoro MIOJIOKUTENbHBIE U OTPHUIIATEIbHBIE YNCIIa, OOBIKHOBEHHBIE U JIECITHYHBIC
00o00mIeHue o0pa3oBaTenbHOro | ApoOu, BHIOIHATH MPE0OPa30BaHUS YHCEN U BRIPAXKEHUH.
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, KOHTEHTa Bri0npaTh cocod cpaBHEHUS YKCEN, BEIUMCICHUN, NPUMEHSATH
crcTeMaTu3 https://urok.apkpro. | cBoiicTBa apupMETHISCKUX NSHCTBHUI IS PAllMOHAIN3ALUH
anust ru/ BhIUKCIICHUN. PemiaTh 3aa4uu U3 peaibHOM XU3HU, MIPUMEHATH
MaTeMaTH4YecKHe 3HAHUS IS PEIIeHHS 3a/1a4 U3 JPYTUX MPEIMETOB.
Pematp 3aqaum pa3HbIMU cioco0aMu, CPAaBHUBATH, BLIOMPATH
CIOCO0bI PEIICHUS 3a/1a4UH.
OcyniecTBJIATH CAMOKOHTPOJIb BBIIOJHSIEMbIX JEHCTBUN U
CaMOIIPOBEPKY pe3yJbTaTa BEIYUCICHUH
OBIIEE
KOJIMYECTBO
YACOB I1O 170
I[TPO'PAMME
B 6 KITACCE
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PABOYASA ITPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA» B 7-9 KIIACCAX

Hoacnumenvnan 3anucka

Anre0pa sBISIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOILEro o0pa3oBaHUs: OHa 0OecreuynBacT
W3y4eHHEe APYIHX AWCUUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M TYMAaHHTApPHOTO ILHUKJIOB, €€ OCBOCHHE
HEOOXOIUMO JJIsl IPOJIOJKEHUSI 00pa30BaHUs U B MMOBCEHEBHOM XU3HU. Pa3BuTHE y 00yJYaromuxcs HayqHbBIX
NPEACTABICHU O TIPOUCXOXKICHWH M CYHNIHOCTH anreOpanvyeckux aOcTpakuui, crmocobe OTpaKeHUs
MaTeMaTHYeCKOH HayKOW SBJICHHWH W TPOLECCOB B TpUpOAE M O0OLIecTBE, POIM MaTeMaTHYECKOTO
MO/JICITUPOBAHMUS B HAYYHOM ITO3HAHUHU M B TIPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS
U Ka4eCTB MBIIIICHUS, HEOOXOMUMBIX JUIS ajanTalid B COBpeMeHHOM ImdpoBoMm obmiectBe. M3ydenue
anreOpbl oOecrieunBaeT pa3BUTHE YMEHHS HAOJIOAaTh, CPaBHHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHSI W BBIBOIHI,
¢dopmynupoBaTh yTBepKIeHU. OcBOeHHE Kypca ainreOpbl 00ecTIeduBaeT Pa3BUTHE JOTHIECKOTO MBIIUICHUS
00yyYaromuxcs: OHM UCTIONB3YIOT JeIyKTUBHBIC M HHAYKTHBHBIE PACCYXIEHHsI, 0000IEHNE 1 KOHKPETH3AIHIO,
abctparupoBanue u anajoruto. OOyueHue anreOpe MpeAroiaracT 3HAYUTEIbHBIA 00bEM CaMOCTOATENBHON
JESITEIPHOCTH  O0YYAIOUIMXCS, IOITOMY CaMOCTOSTENIFHOE pEIIeHUEe 3a1ad  sBISICTCS — peanu3alei
JeSITeIIbHOCTHOTO TIPUHIINATIA O0YUCHHS.

B crpykrype mnporpamMmbl y4eOHOro Kypca «Airedpa» JUisi OCHOBHOTO 0O0IIero o0Opa3oBaHHS
OCHOBHOE MECTO 3aHUMAIOT  COJCPKATENILHO-METOMUYCCKUEe JUHHK: «Yucna W BBIYHCICHUA,
«AnreOpanuecKkue BEIpRXKECHHA», «YPaBHEHHS © HepaBeHCTBay, «Dyakmum». Kaxmas w3  atux
COZECPKATEIIBHO-METOAUYECKUX JIMHAA PA3BUBAECTCA HA IPOTSHKEHUM TpEX JIET M3y4EeHHs Kypca,
B3aUMOJICHCTBYsl C APYTUMH €ro JHHUSMH. B Xo1e m3ydeHus y4eOHOTro Kypca OOyHaromIMMCS MPUXOIHUTCS
JIOTHYECKH PACCYXkIaTh, HCIOIb30BATH TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBSA3M ¢ 3TUM B MPOTpaMmy
y4eOHOro Kypca «Ajredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEICTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTeMaTHYecKoro oOpa3oBaHHMS U  CIIOCOOCTBYIONIME OBJIAJICHUIO OOYYarOIIMMHUCS OCHOB
YHHUBEPCATBHOTO MaTeMaTu4eckoro si3bika. CojepikaTebHON U CTPYKTYPHON OCOOCHHOCTBIO YUeOHOTO Kypca
«Anredpay SIBISETCS €r0 HHTETPUPOBAHHBINA XapaKTep.

CoaepmaHHe JuHun  «Yucna M BBIYMCICHUS CIIYKUT OCHOBOM JJIsL I[aﬂbHeﬁHICFO N3y4YCHUA
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JOTMYSCKOTO MBIIUICHHS, (OPMHUPOBAHHIO YMCHUS
MOJb30BAThCSl  AITOPUTMAMHU, a TaKXKE TMPHOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX st
TIOBCEIHEBHOW JXKM3HU. PazBuTHe MOHATHS O YWCIie HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHUsI CBS3aHO C
panroHaIbHBIMU U UPPAMOHAIBHBIMU YHCIaMU, (OPMUPOBAHUEM TIPE/ICTABICHUN O IEHCTBUTEIILHOM YHCIIE.
3aBepilieHHEe OCBOCHUS YHCIOBOM JIMHUKM OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHHIO.

Conepxanue IByX aireOpandeckux JHHUH — «AJNTeOpanuecKhe BBIPAKCHHS» U «YPaBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHHIO Y OOYYAIOLIMXCSI MaTeMaTHYECKOTO arapara, HeoOX0AUMOro
JUIS. PEIICHUs 3a/1a4 MaTeMaTHKH, CMEXHBIX MPEJAMETOB W MPAKTHKO-OPUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe
OCHOBHOTO 00I11ero 0o0pa3oBaHus y4eOHBIH MaTepuall TPYMIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKCHHM.
Anre0Opa JEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKUA KaK S3bIKa JIJI MOCTPOSHHUS MaTeMaTHYeCKHX MOJICIICH,
OMHUCaHMs MPOIIECCOB U SABJICHUI peabHOro Mupa. B 3amaun oOydyeHus anreOpe BXOST TakkKe NalibHEHIee
PasBUTHE ATOPUTMHYECKOTO MBIIIICHHUS, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHHUS Kypca HHPOPMATUKH, U
OBIIaJICHUE HAaBBIKAMHU JICAYKTHBHBIX paccyxaeHuid. [IpeoOpazoBaHne CHMBOIBHBIX (POpM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanre (QyHKIHOHATBHO-TpaQUUECKON JIMHUHM HALIEJICHO Ha MOJyYeHUE 00YJatOUIMMUCS 3HAHUN
0 (QYHKIMAX KaK BaXHEHIIEH MaTeMaTH4eCKOH MOJENH IS ONHCAHUS W UCCIEAOBaHUS Pa3HOOOPa3HBIX
NpOIIECCOB W sBJICHWH B mpupoae u obumiecTBe. M3ydeHne wartepuana crnocoOCTBYET pPa3BHTHIO Y
00y4aromuxcsi yMEHHsI HCIIOIb30BaTh Pa3IMYHbIC BBIPA3UTEIIbHBIE CPEACTBA S3bIKa MATEMATHKH — CJIOBECHBIE,
CUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaa B (OPMHpPOBAHHE MPEACTABICHHNA O POJIM MAaTEMaTHKU B
Pa3BUTUHN HUBUIIU3AUN U KYJIBTYPBI.

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax u3ydaeTcsl y4eOHbIH Kype «Ayredpay, KOTOPhIA BKIOYAET
CIIEAYIOIINE OCHOBHBIE pa3lienbl coaepkaHus: «Uuciaa W BBIUUCICHHS», «ANTeOpandecKue BBIPAKECHUS,
«YpaBHeHUs B HepaBeHCTBa», «DyHKIMMy». O0IIee YUCIIO YacOB, PEKOMEHIOBAHHBIX IS H3Y4YEeHUs Y4eOHOTO
Kypca «Anredpa», — 306 gacos: B 7 kiacce — 102 gaca (3 gaca B Hemeno), B 8 kinacce — 102 gaca (3 gaca B
Hezeno), B 9 kiracce — 102 gaca (3 yaca B Hezeno).

COJAEPKAHUE YYEBHOI'O IPEJIMETA 7 KJIACC

Yucna u gviuucnenusn

JpoOu 0OBIKHOBEHHBIE U ACCATHYHBIE, IIEPEX0]] OT OTHOHM (opMbl 3anmucu apodeit k apyroi. [lonsTue
paIOHANBHOTO YHCIIA, 3alliCh, CpPaBHEHHE, YIOPAJOYMBAHUE pPAMOHAIBHBIX 4YHCeNl. ApHupMeTHIECKue
JIEHCTBUS C palOHALHBIMY YHCIIaMu. Perlienue 3a1a4u u3 peanbHO# MPaKTHKW Ha YaCcTH, Ha JPOOH.

CreneHp € HaTypaJbHBIM TIOKa3zaTeleM: OmNpejaeeHue, MpeoOpa3oBaHHE BBIPAKEHHH HA OCHOBE



OTIpeJiesIeHHsI, 3alMuch OONMBIINX 4ucel. [IpoUeHTH, 3amuch MPOLEHTOB B BUAE ApoOM U ApoOH B BHIE
MpOLEHTOB. Tpu OCHOBHEIE 3a/1a4M Ha MPOIEHTHI, PELIEHNE 3314 U3 PEaIbHON PAKTHKH.

IIpuMeHeHne NMPU3HAKOB ACIUMOCTH, PA3JIOKCHWE HA MHOXKHTEIM HATypaldbHBIX 4YHCcel. PeanbHble
3aBHCUMOCTH, B TOM YHCJIE IpsiMasi U 00paTHAs IPONOPLHOHAIBHOCTH.

Anzebpauueckue evipasricenus

IlepeMeHHBIE, YMCIOBOE 3HAUECHUE BBIPA)KECHUS C TIEPEMEHHOM. J[OMyCTHMBIE 3HAYEHUS NEPEMEHHBIX.
[IpencraBiaeHne 3aBHCUMOCTH MEXKIy BelIWYMHAMH B Buae Gopmynbl. Breruncnenus no Qopmymnam.
[IpeoOpazoBanne OyKBEHHBIX BBIPAKCHUH, TOKAECTBEHHO DPaBHBIC BBIPAKEHHS, MpaBWiia NpeoOpa3oBaHUs
CYMM H NPOM3BEIICHHUH, MPaBUiIa PACKPBITHsI CKOOOK U IPUBEIEHHUS OJOOHBIX CIaracMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM IIOKA3aTEIEeM.

Opnouwrensl W MHorowieHel. CremeHb MHorowieHa. CrokeHHe, BBIYUTAHHE, YMHOKEHHE
MHOTOWIeHOB. DOpMyJbl COKpAIIEHHOTO YMHOXEHHs: KBaJpaT CYMMBI M KBajapaT pazHocTH. Dopmyna
pa3HOCTH KBaJApaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKHTEIH.

Ypasnenus u nepagencmea

VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBUIia MPeoOpa3oBaHysl ypaBHEHHUS, PABHOCHILHOCTD ypaBHEHUH.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOH, YUCIIO KOPHEHW JIMHEVMHOIO0 YypaBHEHWsI, PEILICHHE
JUHENHBIX ypaBHeHUI. COCTaBlIEHHE YPABHEHUH MO YCJIOBHIO 331aul. PelleHre TeKCTOBBIX 337a4 C OMOILBIO
YpaBHEHUH.

JluneiiHOe ypaBHEHHUE C IByMs TepeMEeHHBIMH U ero rpaduk. CucremMa AByX JIMHEHHBIX YpaBHEHUH C
IBYMS IEpeMEHHbIMU. Pemenne cucteM ypaBHEHHH CIOCOOOM IMOJCTaHOBKH. IIpuMeps! pemeHns TeKCTOBBIX
3a/1a4 ¢ MOMOILBIO CUCTEM YPaBHEHUM.

Dyukuyuu

Koopaunata Touku Ha mnpsamoi. YUucnoBble NpOMEXYTKH. PaccTossHuE MEXOy ABYMsI TOYKAMU
KOOPJIWHATHOU MpsMOM.

[IpsamoyronbHas cucrema koopauHat, oc Ox u Oy. Abciucca 1 opAMHATa TOYKH HAa KOOPAWHATHOM
wiockocT. [IpumMepbl TpadukoB, 3agaHHBIX ¢GopMmynamu. UTeHue TpauKoOB peanbHBIX 3aBHCHMOCTEH.
[onstre ¢ynxmun. ['padwk ¢yskuuu. CpoiictBa dyHkmumii. Jluneitnas dynkmus, e€ rpaduk. ['paduk
byukumu y = |x|. I'paduyeckoe pelieHne TMHEHHBIX yPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHCHUI.

8 KIIACC

Yucna u eviuucnenusn

KBagpatsblii kopeHb u3 umcina. [lonstue o0 uppauuoHansHOM uyucie. JecsTuuHble TpuOIMKEHUS
uppanMoHanbHeIXx uncen. CBoiicTBa apu(METHYECKHX KB3JpATHBIX KOpHEM HM WX TPUMEHEHHE K
MpeoOpa30BaHMUIO YNCIOBBIX BRIPAKEHUH U BHIYHCICHUAM. J[efiCTBUTENbHBIE YHCITA.

Crenens ¢ enbIM MOKa3aTeneM u e€ cpoiicTBa. CTaHAapTHAS 3aMKACh YHUCTA.

Anzebpauueckue evipajrcenus

KBanpatHslil TpéxuiieH, pa3noxkeHne KBaJpaTHOro TpEXuieHa Ha MHOXHUTEIH.

AnreOpandeckass apobb. OcHOBHOE cBoOicTBO anreOpandeckoil apoOu. CroxeHue, BbIYUTAHUE,
YMHOXKEHHE, JeleHue anreOpandeckux qpo0eil. PannonanbHble BRIpakeHHUS U UX IPpeoOpa3oBaHHe.

Ypasnenua u nepasencmea

KBagpatHoe ypaBHeHue, (opMmylia KOpHEH KBaipaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHHUH, CBOJSIINXCA K JIMHEMHBIM U KBapaTHbIM. [Ipocreiimne qpoOHOo-panoHalIbHbIE YPaBHEHHS.

I'paduueckast nHTEpIpETAIMS YpAaBHEHUH C JBYMSI TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX ypaBHEHHUH C
JIByMsI TepeMeHHBIMH. [IprMepsl pereHns CUCTeM HeTMHEHHBIX YPaBHEHUH C IByMsI TIEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a1a4 anredpanyecKiuM CrocoOoM.

YucnoBble HepaBeHCTBA W WX cBoiicTBa. HepaBeHCTBO ¢ ojHOM mnepemMeHHON. PaBHOCHUIBHOCTH
HepaBeHCTB. JIMHeliHble HepaBeHCTBAa C OIHOW mnepeMeHHOW. CHCTEeMBbl JIMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

Dynxyuu

[Toustne dynknuu. OO6IaCTh OMpEACIeHUs] U MHOXXECTBO 3HaueHUi ¢yHKImu. CrocoObl 3amaHus
byHKLUi.

I'padux ¢ynkoum. Yrtenue cBoiictB ¢yHkumu mno e€ rpaduky. Ilpumepsl rpadukoB ¢GyHKIUH,
OTPaXKAIOIINX PeaTbHBIE TPOIIECCHI.

OyHKIMH, ONMUCHIBAIOIIME MPSAMYI0 U OOpPaTHYIO TNPOIOPIIMOHATBHBIC 3aBHCUMOCTH, WX TpaduKu.
OyHKIMU Yy =X 2 ,y=X3,y =\x, y=[x|. I'padnueckoe peuienne ypaBHeHUI U CUCTEM YPaBHEHHH.

9 KjIACC

Yucna u epiuucienusn

PanmonaneHble 4mcaa, WppalUoHaIbHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIC NIECSTHYHBIE APOOH.
MHOXeCTBO JeHCTBUTEIBHBIX YUCE, IeHCTBUTENBHBIEC YiCa Kak OECKOHEUHBIE JecATHIHBIE ApoOH. B3anmHo
OHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JIEHCTBUTEIBHBIX YUCEN U KOOPJUHATHOM MPSAMOM.

CpaBHeHHE AEHCTBUTENBHBIX YUCEN, apH()METHIECKHE NCHCTBHS C JEHCTBUTEIBHBIMHI YHCIIAMH.



Pazmepbl 00BEKTOB OKPYKAIOLIETO MHUpPa, ATUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmkEéHHOe 3HaYCHHWE BEIMYMHBI, TOYHOCTh NpuOmmKeHus. OxpyrieHue umcen. Ilpukuaka u
OILICHKA Pe3yJIbTATOB BBIYNCIICHUH.

Ypasnenus u nepagencmea

JIuneinoe ypaBHeHue. PelieHne ypaBHeHUM, CBOAAIIMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIIIIMXCA K KBaJIpaTHBIM. bBukBaapaTHoOe
ypaBHeHUeE. [IpuMepsl perieHns ypaBHEHUN TPEThel U YETBEPTOM CTENEHEHN pas3ioKeHUEM Ha MHOKHUTEIU.

Pemenue npoOHO-palioHaIbHBIX YpaBHEHHH. Pellienne TeKCTOBBIX 3a/1a4 alre0pandecKuM METOOM.

VYpaBHeHHE ¢ IByMs MEpEeMEHHBIMH U ero rpaduk. PemieHne cucteM IBYX JHHEHHBIX YpaBHEHHH C
JIIByMsl IEpEMEHHbIMU. PenieHue cucteM IBYX YpaBHEHUH, OJHO U3 KOTOPBIX JHMHEHHOE, a APYyroe — BTOPOU
creneHu. I'padudeckas nHTEpHIpEeTalMA CUCTEMBI YPaBHEHUH C ABYMSI IEPEMEHHbBIMH.

Pemmenne TeKCTOBBIX 3371a4 aNreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJIHOW INepeMeHHOW. PereHrne cucTeM JIMHEHHBIX HEPABEHCTB C
onHOW mepeMeHHOW. KBagpaTHple HepaBeHcTBa. |paduueckass WHTEpHIpeTanyss HEPaBEHCTB W CHUCTEM
HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

Dynkuyuu

Keagpatnunas ¢pynkius, e€ rpadpuk u cBoiictsa. [lapabona, KoopAuHATEI BEPUIMHBI Tapaboibl, 0Ch
CUMMETpPHUH MapadoJIbl.

Tpaduxu pyskimit: y = £Ax, y=Ax+b,y=F£x,y=x3,y=1x, y=|x|, u ux cBoiicTBa.

Yucnogwvle nocnedosamenvbHOCmU U npozpeccuu

[oHsiTHE YMCIIOBOI MOCIEAOBATEIHLHOCTH. 3aJJaHNe MOCIIEeJOBATEILHOCTH PEKYPPEHTHOM QopMyIon u
(hopMyIoif n-TO YIeHa.

Apudmernueckass W TreoMeTpudeckas mporpeccun. DopMynsl n-To WieHa apuPMETHYeCKOW W
F€OMETPUYECKOM IPOTPECCUI, CYMMBI IIEPBBIX N YWICHOB.

Nzo0pakeHne 4aeHOB apUPMETHIECKON W TeOMETPUUECKON Mporpeccuii ToukaMu Ha KOOPAWHATHOM
IJIOCKOCTH. JINHEWHBIN U 3KCIOHEHIIUAIBHBIN pOCT. CIOMXKHBIE IPOLICHTHI.

Ilpeomemmuvie pesynvmamsl OCBOCHUS MPOTPaMMbl Y4eOHOTO MpeaMeTa K KOHIy oOydeHus B 7
KJacce:

Yucna u eviuucnenus

BrImonHsATh, codeTast yCTHbIE ¥ TUCbMEHHBIC TPUEMBI, apu(METHIECKUE ACUCTBHS C pallHOHATbHBIMH
YHCIIAMH.

HaxoauTh 3Ha4YeHHWs YHCIOBBIX BBIPAKCHHUH, NPUMEHSTH pPAa3HOOOpa3HbIE CIOCOOBI W TIPHEMBI
BBIYMCIICHHS] 3HAUEHHI IPOOHBIX BBIPAXKCHUH, COJIEPKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIEC APOOH.

[TepexoauTh OT OMHOH (OPMBI 3alHCH YKCEN K APYroil (mpeoOpa3oBhIBATH JECATUUHYIO JIPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO APOOB).

CpaBHHBATh U yIIOPSI0YMBATH PAMOHATBHBIC YHCIIA.

OKpyryiaTh yncia.

BBINOTHATS NPUKHUIKY M OLEHKY Pe3yJbTaTa BHIYUCICHUH, OIIEHKY 3HAYEHUH YUCIIOBBIX BBIPAKECHHM.
BBINOMHATE JEWCTBUS CO CTENICHSAMHE C HATYPaJIbHBIMU TTOKA3aTEeNSIMH.

[TpuMeHsITh TpU3HAKY IETUMOCTH, Pa3I0KEHUE HA MHOXKHUTEIH HATYPAIbHBIX YHCEL.

Pemrate  NpakTHKO-OPHEHTHPOBAaHHBIE  3a/1a4M,  CBS3aHHbIE C  OTHOUICHWEM  BEIMYMH,
NPONOPLUHOHAIBHOCTBIO BEJIWYHH, NPOLEHTAMU, MHTEPIPETUPOBATh PE3yJIbTaThl pPEeIIeHHs 3a1ad C Yy4ETOM
OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPHBAEMBIX O0BHEKTOB.

Anzebpauueckue evipasricenusn

Hcnonb3oBaTh anredpanyeckylo TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH €€ B MPOLIECCE OCBOCHUS
yueOHOro MaTepHaia.

HaxonuTh 3Ha4eHUs1 OyKBEHHBIX BBIPAKEHUH MPH 33/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BrimonnsaTe nmpeoOpa3oBaHus LEIOr0 BHIPAKEHUS! B MHOTOUJICH NPUBEIEHUEM TOJ00HBIX ClaraeMbiX,
PacKpbITHEM CKOOOK.

BEIMONHAT YMHOKEHHE OJHOYICHa HAa MHOTOWICH M MHOIOWIEHA Ha MHOTOWICH, NPHUMEHSThH
(bopMyJIbI KBa[paTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOKUTEIIH C TIOMOLIBIO BBIHECEHUS 32 CKOOKH 0011ero
MHOKHUTEIIS, TPYIIHPOBKH CIIaraeMbIX, IPUMEHEHUS (OPMYIT COKPAIIEHHOTO YMHOKEHHUSL.

[TpumeHATH MPeoOpa3oBaHsi MHOTOWICHOB IS PELICHUS PA3IMYHBIX 33134 U3 MaTeMAaTHKH, CMEXHBIX
NPEIMETOB, U3 pealbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYpaTbHBIMU MOKA3aTEISIMU I PEe0Opa30BaHus BBIPAKEHUH.

Ypasnenus u nepasencmea

Pemate nuHelHble YpaBHEHHUS C OJHOW NEPEMEHHOM, MPUMEHSs MpaBuia IMepexo/ia OT MUCXOJHOIO



YpaBHEHUS K PAaBHOCWJIBHOMY €MY.

[IpoBepsTh, SIBASETCS U YUCIO KOPHEM ypaBHEHUs. [IpuMeHsTh rpaduueckue METOIbI IPU PELICHUI
JIMHEWHBIX YPaBHEHUUN U UX CUCTEM.

Ilonbupate mnpuMepbl map 4YHUCEN, SBISIOLIMXCS pPELICHHEM JHUHEHHOIO YpaBHEHHMS C JBYMs
MIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IJIOCKOCTH TpauK JMHEHHOIO ypaBHEHUS C JABYMs INE€PEMEHHBIMH,
HOJIb3YACH IPa()UKOM, IPUBOJUTE IPUMEPHI PEIICHHs] ypaBHEHUS.

Pemate cucteMsl ABYX JTMHEHHBIX YpaBHEHHI C IByMs IEPEMEHHBIMH, B TOM YHUCIIe TpadUuecKH.

CocTaBnATh U penaTh JUHENHOE YpaBHEHHE UM CUCTEMY JTMHEMHBIX ypaBHEHUI MO yCIOBHIO 3ajauH,
HUHTEPIPETUPOBATE B COOTBETCTBUHU C KOHTEKCTOM 3a7a4y MOITY4YCHHBIN pe3yIIbTarT.

Dynxkuuu

Uzo0paxkaTb Ha KOOPAMHATHOHM MPSIMOI TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YMCIOBBIE IPOMEXKYTKH Ha aJIreOpandeckoM s3bIKe.

OTrMeuaTre B KOOPOMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHbIM KOOPAMHATaM, CTPOUTH TIpaduku
JTMHEHHBIX QYHKLIUH.

Crpourts rpaduk pyHKINHN y = [X|.

OmnuceiBaTh ¢ MOMOILBIO (PYHKIMHA M3BECTHBIC 3aBUCHMOCTU MEXKIY BEIMUYMHAMU: CKOPOCThH, BpEMH,
paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTD, PON3BOIUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHue (yHKIWH 110 3HAYCHUIO €€ apryMeHTa.

[loammate rpaduueckuii crmocod TMpPEACTaBIEHUS W aHanu3a WHOOpPMANUHM, W3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALUIO U3 TPAQUKOB peasIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTtHbIe pe3ynabTaThl OCBOCHUS MPOrPaMMBI yUeOHOTO Kypca K KOHILy oOyueHHs B 8 Kiiacce:

Yucna u eviuucnenusn

Hcnonp30BaTh HadalbHBIE NPEACTABICHHA O MHOXKECTBE IEMCTBUTENBHBIX YHCEN NS CPaBHEHUS,
OKpYTJICHUS U BBIYHMCIICHUH, N300pakaTh ACHCTBUTENBHBIC YUCIA TOYKAMH Ha KOOPAWHATHOMW MPSMOH.

[MpuMmensTh mOHSATHE apUQMETHYECKOTO KBaJIpaTHOTO KOPHS, HAXOIWUTh KBajJpaTHbIE KOPHH,
UCTIONIB3YSl MIPU HEOOXOAMMOCTH KaJIbKYJSITOP, BBIIOJHATH NPeoOpa3soBaHUs BBIPAKEHHUH, COAEPIKALIMX
KBaJIpaTHbIE KOPHHU, UCTIONb3Ys CBOMCTBAa KOPHEH.

Hcnonb3oBaTh 3anucy OOJBIIUX M MaJbIX YHCEN C MIOMOMIBIO JACCATHYHBIX Ipo0ei U cTemneHei uncna
10.

Anzebpauueckue gvipasicenusn

[IpuMeHsITh TOHSTHE CTENEHH C LENbIM IOKa3aTeJeM, BBIONHATh MPeoOpa3oBaHUsl BBIPAXKECHUH,
COJIEpIKAIIIMX CTENEHH C LENBIM IT0KA3aTENEM.

BEIMONHATE TOXIECTBEHHBIE IPEOOPa30BaHHUA PALNMOHAJIBHBIX BBIPAKEHUI HA OCHOBE MPaBHII
JIeHCTBUIT HAJI MHOTOYWICHAMH U alTreOpanyecKiuMU JAPOOSMHU.

PacknanpiBaTe KBaspaTHBIM TPEXUIEH HA MHOXKHUTEIIN.

[IpumensTh npeodpa3zoBaHus BEIPRKEHUH AJIS1 PELLCHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypasnenus u nepasencmea

Pemarp nuHeElHbIE, KBaJpaTHBIE YpPaBHEHMsS M palMOHAIBHBIE YPABHEHHS, CBOJASIIUECS K HUM,
CUCTEMBI JIBYX YPaBHEHHI C JBYMs IEPEMEHHBIMH.

IIpoBomuTh MpOCTEMIIME HCCAECAOBAHUS YPAaBHEHUM M CUCTEM YPABHEHUH, B TOM 4YHUCIE C
MpUMEHEHUEM TpahuuecKuX MpeacTaBleHuil (yCTaHABIMBATh, IMEET JIM yPAaBHEHHUE WIIM CUCTeMa ypaBHEHHMA
PELIECHHUS, €CITH UMEET, TO CKOJIBKO, U IIPoUee).

[epexoauTh OT CIIOBECHOW (GOPMYJIHMPOBKM 3aJlaud K €€ anreOpandeckoldl MOJEIH C TOMOIIBI0
COCTaBJICHHs YPaBHEHHSI WJIA CHCTEMBI YPaBHEHHU, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/la4H
MOJTyYEHHBIN pe3yJIbTarT.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLICHKH, PELIaTh JIMHENHbBIE HEPAaBEHCTBA
C OJTHOH TepeMEeHHOM 1 UX CUCTEMBI, JIaBaTh rpadiuecKyr0 HILTIOCTPAIIMIO MHOXKECTBA PEIICHU HEPaBEHCTBA,
CUCTEMBI HEPaBEHCTB.

Dynxyuu

[lonumMath ¥ WCHONB30BaTh (QYHKIUOHAIBHBIE TOHSATHA W S3BIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HaYeHNs), ONPECTATh 3HaUeHHE QYHKIMH 110 3HAYCHUIO apryMeHTa, ONpeAeisiTh CBOHCTBAa QYHKIMH 110
e€ rpaduxy.

Ctponth rpaMKn dIeMEHTapHbIX BYHKIMA Bixa: y = £ x , y=x 2,y =x 3,y =\x, ¥y = |x],
ONKCHIBATh CBONCTBA YUCIOBOH (YHKIIMH 110 €€ rpaduKy.

[IpeameTtHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbI yUeOHOTO Kypca K KOHILy 0OydeHHs B 9 kJacce:

Yucna u ¢viuucnenusn

CpaBHUBaTh U YHOPSIOYUBATH PALMOHAJIBHBIC U UPPALMOHAIBHBIE YUCIA.

BrimonuaTths apudmeTnueckue ASHCTBUS C palliOHAIBHBIMU YUCIIAMU, COYETasl YCTHbIE U IUCbMEHHBIE



MPUEMBI, BBITIOTHATH BEIYUCICHUS C UPPALMOHATBHBIMU YHCIAMH.

Haxonute 3HaueHus cTeneHel ¢ LEeNbIMU MOKa3aTeNs MU M KOPHEH, BBIYMCIATh 3HAYEHUS YHCIIOBBIX
BBIPAXKEHUM.

OKpyrisiTh OCWCTBUTENbHBIE 4YHCJA, BBIIOMHATH HPUKUIKY pPE3yJIbTaTa BbIUUCICHHUH, OLECHKY
YHCIIOBBIX BBIPAKEHUI.

Ypasnenus u nepagencmea

Pemrate nuHeiiHbIe M KBaApaTHBIE YPAaBHEHUS, yPAaBHEHUS, CBOISIIMECS K HUM, IIpOCTEeHIINEe ApOOHO-
paloHaNbHbIE YpaBHEHUS.

Pematp cucteMs! ABYX JMHEWHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMHM M CUCTEMBI IByX YpaBHEHUH, B
KOTOPBIX OJHO YPaBHEHHE HE SIBIIACTCS JINHECHHBIM.

Pemate TexkcToBBIE 3amauM anreOpandeckuM CIOCOOOM C IIOMOLIBIO COCTABJICHUS YPABHEHUS WIIH
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMs NEPEMEHHBIMU.

[IpoBonuTe mnpocTeiline HCCACAOBAHUS YPaBHEHUM M CUCTEM YpPABHEHUH, B TOM 4YHCIE C
IPUMEHEHUEM I'paUuecKuX NMpeaCTaBICHUH (yCTaHAaBIMBATh, UMEET JI YPAaBHEHHE WM CUCTEMa YpaBHEHUH
pelIeHus, eCIIM UMEET, TO CKOJIBKO, U TIPOYee).

Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHbIC HEPaBEHCTBA, M300paXkaTh peEIICHHE HEPaBEHCTB Ha
YHCIIOBOW NPSIMOM, 3alMCHIBaTh PEIICHHE C IOMOIIBI0 CUMBOJOB. PemaTrs CHCTEMBI JIMHEHHBIX HEPAaBEHCTB,
CHCTEMBI HEPaBEHCTB, BKIIOYAIOIIHE KBaJpaTHOE HEPABEHCTBO, N300paxaTh pelIeHNe CUCTEMbl HEPAaBEHCTB Ha
YUCIJIOBOM IPSIMOM, 3alIUCHIBATh PELICHUE C IIOMOLIbIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA NIPH PEIICHUH PA3IAYHBIX 33]1a4.

Dynkuyuu

PacrniozHaBath (GyHKIIMHN H3yYEHHBIX BHIIOB.

Iloka3bIBaTh CXeMaTHUECKH PACIIOJIOKEHHE HA KOOPIMHATHOM IJIOCKOCTH IpaduKoB GyHKUMH BUAA: Y
=hx,y=hx+b y=fx,y=ax2+bx+c y=x3,y=1x, y=|x| B3aBHCHMOCTH OT 3HAUYCHHi
K03(pPULIMEHTOB, OMTUCHIBATH CBOWCTBA (DYHKIIHH.

Crtpouth M M300pakaTh CXeMaTHYeCKH TrpadUKd KBaApaTHYHBIX (YHKLWH, OMUCHIBATH CBOMCTBA
KBaJIpaTHYHBIX (PYHKIIUH 10 UX TpaduKam.

PacnioznaBath KBagpatnuHyro (QyHKUHMIO 10 GopMmyse, IPUBOAUTE IPUMEPHI KBaAPATHYHBIX (YHKIMHA
U3 pealbHOU JKU3HU, (PU3HUKH, TEOMETPHH.

Yucnogwvie nocnedosamenvHOCmu U npozpeccuu

PacniozHaBaTh apu(METHIECKYIO U TEOMETPUIECKYIO IPOIPECCUH NIPH PA3HBIX CIIOc00ax 3adaHusl.

BBIMONHATE  BBIYMCIEHUST C  HWCHONBb30BaHHEM (OpMYNI N-ro WieHa apu@MeTHUYecKod |
reOMETPUYECKOM NPOTPECCUI1, CYMMBI IIEPBBIX N YICHOB.

N300paxath 4eHbl MOCIEI0BATEIFHOCTH TOYKAMH Ha KOOPIMHATHON TJIOCKOCTH.

Pemarp 3amaun, cBSI3aHHBIE C YHMCIOBBIMH TOCIIEIOBATEILHOCTSAMH, B TOM YMCIIE 3a7]a4l U3 pealbHOM
JKU3HH (C MCTIOIb30BaHUEM KaIIbKYISTOPA, IIU(QPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
HaumenoBa 3JIeKTp0HHbIe
KoauuecrBo
No HHE (uugposbie) JlesATeIbHOCTD YUHTEIsI
n/n pa3aesioB u ‘ll;;ce(;z 06pa30BaTeJIbeIe OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqaloumxca C YY€TOM NpPpOorpaMmmabl
TEM pecypchl BOCIIMTAHUA HIKOJIbI
NPOrpaMMblI
CucreMaTH3HPOBATHL M 000TamiaTh 3HAHUS 00 OOBIKHOBEHHBIX U
-YCTaHOBJICHHC
JECATHYHBIX JPOOSX.
JOBEPUTCIIbHBIX
CpaBHHMBaTL W YNOPSIAOYMBATHL JAPO0HM, NPeoOPasOBBIBAS IIPU | oruomrenmii MERITY
HE0O0XOIMMOCTH JECSITUYHBIE Ipoou B OOBIKHOBEHHBIC, | meqaroruyeckum
OOBIKHOBCHHBIC B JICCATHYHBIC, B YAaCTHOCTH B OCCKOHEUHYIO | PabOTHHKOM u
JECATUIHYIO JPOOB. obyyaroumucs,
IIpumeHATH pa3HoOOpa3Hble CNOCOOLI M NMPHEMBI BHIYHCJIEHUS igglcd(;g;;?;omnx
3HAYeHUil TPOOHBIX BBIPA’KEHMIl, conepKammx OOBIKHOBEHHBIE U Bocnpmm}oy
JECATUYHBIC JPOOU: 3aMEHATH NPU HEOOXOAMMOCTH [IECATHYHYIO | 0Gyyaromumucs
JIpoOb TpeboBaHMIT M TPOCHO
OOBIKHOBEHHOW W  OOBIKHOBEHHYIO  JECSITHYHOW, TPUBOJIUTH | MEAArOTHIECKOro
Bubaroreka BRIpakeHne K (opme, Hambomee yiAOGHOH Ui BbIMMCIeHmii, | PAOOTHHKE,
Uucnan uugpoBoro peoOpa3oBbIBaTh JPOOHBIC BHIPAKEHHUS HA YMHOKEHHE U JIeJICHHE :EE;J:{ZG}IHHIO H)IZ
BBIMMCJICHU 25 00pa3oBATENbHOTO | JIECATHYHBIX APOOEH K AEHCTBHSM € LETBIMH YHCIIAMH. 06Cy’KIaeMOii Ha ypoKe
1 A KOHTEHTA IIpuBoauTh 4YHMcCIOBbIe W OyKBeHHble NPUMeEPBI CTENEHH C | uH(OpMaIuH,
Parmonans https://urok.apkpro. | parypampmbiM mokasateneM, OOBICHSS 3HAYCHHS OCHOBAHHS CTETICHH | AKTHBH3AIHM
HBIE YHUCJIa ru/ M TI0Ka3aTelsl CTEICHHM, HaXOOWUTh 3HAUCHHUS CTCIICHECH BHIA a" (a — | TIO3HABATENLHOU
mo00oe panMoOHATBPHOE YUCIIO, N — HATYPAIBHOE YHCIIO). ACATCILHOCTH,
[MonuMaThL CMBICK 3aITUCH OOJIBIITUX YUCEI C TIOMOIIBIO IeCATUIHBIX
o . - o0y KICHUE
npobeit u creneHeld uucia 10, TMPUMEHATH WX B PEANBHBIX
00yJaroImuxcst
CUTYaIUsIX.
coOoIaTh Ha YPOKe
IIpuMeHATH NOpU3HAKK JEIUMOCTH, PA3JIOKEHUS Ha MHOXKUTEIH OGIIETPHHEATEE  HOPMEI
HaTypaJIbHBIX 9UCEIL. MIOBEICHUIS, npaBuia
Pemratp 3a5a4mM Ha 4acTH, IPOLEHTHI, IPONOPLUUH, HA HAXOXKAECHHE | obmieHus co
JpoOu (TIPOIIEHTA) OT BEIMIUHBI U CTapIIuMu
BEIMYMHBI M0 €€ npobu (TmpoueHty), npodu (MpoLeHTa), KOTOPBIA | (1efarorudeckumMu
COCTABJISIET OJ/HA BEJINYMHA OT APYTOM. paboTHUKAMH) n
IIpuBoauTH, pa3dupaThb, OUEHUBATHb Pa3IUIHBIC PEMICHUS, 3amucy | CBCPCTHUKAMU
pEIICHHI TEKCTOBBIX 33/1a4. (obyuarommmucs), .
Pacno3HaBaTh M OOBSCHATH, ONUPAsACh HA ONpEJACTCHHUs, mpsiMo | | P/HIHIN yuebuoit
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MIPOTIOPIIMOHATIFHBIE W OOpaTHO TPONOPIIMOHANBHBIE 3aBHCHMOCTH
MEX/y BEIMYMHAMH; NPHUBOAUTH NMPUMeEPBI 3THX 3aBUCUMOCTEN U3
peanbpHOTO MUPA, U3 IPYTHX YICOHBIXIIPEIMETOB.

PemiaTh TpakTUKO-OPHEHTUPOBAHHBIE 3a7add Ha JPOOH, MPOIEHTHI,
OPSMYIO U OOpaTHYIO MPONOPLUHUOHATBHOCTH,IPONOPIUHN

OBaagers  anreOpanvecKkoil TEPMUHOJIOTMEH W CHMBOJIMKOM,
NpUMEHATb €€ B IpoLecce OCBOEHHs Yy4yeOHOro MaTepuaa.
Haxonuth 3HaueHuss OYKBEHHBIX BBIPRKEGHUH MpH 3aJaHHBIX
3HA4YEHUsIX OyKB; BBIIOIHATH BHIYUCIICHUS MO GOPMyIIaMm.

BbinoansaTe mpeoOpa3oBaHMsl IEIOTO BBIPAKEHUS B MHOTOWICH

bubnunoreka
1 pOBOro HpHUBEIEHUEM NTOJJOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK
AnrebOpany 00pa30BaTeNbHOIO | BBINOJHATH YMHOKEHHE OIHOYWIEHA HA MHOTOWIEH M MHOTOYJIEHA HA
eckue 21 KOHTCHTA MHOTOYJIEH, MPUMEHSATH
BRIPasCEHIA https://urol;.apkpro. (dbopMynbl KBajpata CyMMBI W KBajpaTa pasHOCTH. QcylecTBJISITH
- pa3nokeHHe MHOTOWICHOB HAa MHOXHTEIH MYyTEM BBIHECCHHUS 32
CKOOKHM 0OIIero MHOXHUTEINs, NpUMEHEHHS (OPMYIBl Pa3HOCTH
KBaJpaToB, GOPMYJI COKPALIEHHOTO YMHOKEHHS.
IIpumeHsiTH NpeoOpa3oBaHNe MHOTOWICHOB [UIS PELICHUS PA3IUIHBIX
3a]a4 U3 MaTeMaTHUKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOMN MPaKTHUKH.
3HAKOMHTBHCS ¢ HCTOPHUEN Pa3BUTHS MATEMATHKH
Pemiate JIMHEWHOE YpaBHEHUE C OJHOM INEPEMEHHOW, NMPHUMEHSs
NpaBuIIa Mepexoaa OT UCXOJHOTO YPaBHEHUS! K pABHOCHIIEHOMY €My
6onee npocroro Buaa. IIpoBepsATh, ABISCTCS JIM KOHKPETHOE YHCIIO
BubanoTeka KOPHEM YpaBHEHHS.
1 poBOro IMoadupaTh MpUMepHI Iap YUCe, SBISIONIUXCS PelICHUEM
YpasHeHus o6pasoBatenbHoro | JTHHEHHOTO YpaBHEHHS C JIBYMsI TIEPEMEHHBIMH.
u 20 KOHTEHTA CTpouTh B KOOPIUHATHON IIOCKOCTH Ipa UK JIMHEHHOTOypaBHEHUS
HCpaBCHCTB https://urok.apkpro. | € ABYMs epPEeMEHHBIMH; MONb3YACh IPaQHKOM, IPHBOIUTH NPHMEPbI
a ru/ peleHus YpaBHEHHUSI.
o Haxonuth pemienue cucTeMbl ABYX JHMHEHHBIX YPaBHEHHI C JBYMS
MepEeMEHHBIMH.
CocTaBisiTh U pelIaTh ypaBHEHUE WIK CUCTEMY YPaBHEHUH 110
YCIIOBUIO 3a]1a4i, UHTEPIPETUPOBATEB COOTBETCTBUU C KOHTEKCTOM
3aJa4u MOJyYeHHBIHPE3yNbTaT
Koopaunar 24 BubGmmoreka H300paxkaTs Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE
bl U uugpoBoro 3aJaHHBIM KOOpJAMHATAaM, JIyYH, OTPE3KH, HHTEPBAJIbI;, 3alIUCHIBATh HX

MCIUTUIMHEI U

CaMOOpTraHU3aIIH;
- TPUBJICYCHHE
BHUMAaHUS
oOyyaromuxcs K
[EHHOCTHOMY  acCIIeKTy
U3ydaeMbIX Ha YpOKax
SIBIIGHUM,  OpraHu3auus
ux paboThI c
MONy9aeMoOil Ha YpOKe
CONMANBHO  3HAYMMOI
nHpopmanuei
—HHULIUUPOBAHUC cC
00CyXIeHUs,
BbICKA3bIBaHUS
00yJarOIUMHUCS

CBOCTO MHEHHSA IO ee
MTOBOY, BEIPAOOTKH
CBOETO0 K Heil
OTHOIIICHHS,

- UCIIOJIb30BaHHE
BOCIIMTATCIIbHBIX
BO3MOXHOCTEH
COJIepKaHuUs

y4eOHOTO npeamera
4yepe3  JIEMOHCTpAIHIO
oOyJaromumcs
MIPUMEPOB
OTBETCTBEHHOTO,
IPaXXITAHCKOTO
MTOBEICHHS,
MIPOSIBIICHUS
YeJI0BEKOTIO0US u
oOpocepaeuHOCTH,
gyepe3 moadop
COOTBETCTBYIOIINX
TEKCTOB  JUIA  YTCHHS,

3aj1a4 JJIs peLieHus,
NpOOJIEMHBIX — CHTYaIHid
UIs  OOCyXIeHHs B
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rpaduKH.
DOyHKIUU

00pazoBaTeILHOTO
KOHTCHTA

https://urok.apkpro.

ru/

Ha aNreOpandecKoM SI3BIKE.

OtMeyaTs B KOOPAMHATHOW TIUIOCKOCTH TOYKM TIO 33JaHHBIM
KOOpAMHATaM; CTPOMTh TIpadUKHd  HECJIOXHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (opMynamMM, B TOM 4YHCIE C IOMOLIpIO LU(POBBIX
nabopatopuii.

[Ipumensitb, uU3y4YaTh MNpPeHMYIIECTBA, HHTEPIPETHPOBATH
rpaguvecKuii Ccroco0 TMPEACTAaBICHUS W aHadu3a pasHOOOpa3HOU
XKHU3HEHHOU NH(OpMAIIHH.

OcBauBath TOHSATHE (QYHKUUHM, OBJIAAEBATh (QYHKIHMOHAIBLHON
TEPMUHOJIOTHEH.

Pacno3uaBath suHelHy0 GyHKiuioo Y = kX + b, omucwhiBaTh ¢é
CBOJCTBA B 3aBUCHMOCTH OT 3HA4CHUHKOIPPuitreHToB K u b.
Crtpouts rpauku nuHelHOW QyHKUMK, OGyHKIUH Y =| x|
Hcnoab3oBaTh nupoBbIe pecypebl Uil MOCTPOEHHsS IpaduKoB
(yHKUMI 1 U3y4YEeHHUS UX CBOICTB.

IIpuBOAUTH IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEAIbHBIX
mporueccax v SABJICHUAX

IToBTOpEHM
eu
0000111EHHE

bubmmoTeka
unhpoBoro
00pazoBaTeILHOTO
KOHTEHTa

https://urok.apkpro.

ru/

BpiOupaTb, NpUMEHSAThL OLEHUBATH CHOCOObI CPABHEHUS YHUCE,
BBIYHCIICHHUN, IPe0OPa30BaHNH BBIPAKEHUH, PEIICHUST yPAaBHEHHH.
OcymecTBJIATh CAMOKOHTPOJIb  BBITIONHSEMBIX  JIEHCTBUA |
CaMOIIPOBEPKY  pe3yJbTara BBIYUCIIEHUH, npeoOpa3oBaHul,
MOCTPOEHUH.

Pemate 3agaum u3 peajbHOH XM3HY, NPUMEHSTh MaTeMaTHYeCKHe
3HAHUS /IS peIIeHUs 33/1a4 U3 APYTUXIIPEAMETOB.

Pemath TekcTOBBIE 3212491, CDABHUBATDH, BLIOUPATHCIOCOOBI
peleHns 3a1a49u

KIIacce;

- MPUMEHEHHE HAa YPOKE
HHTEPAKTHBHBIX  (opM
paboTEHI ¢
00yYarOIUMUCS:
MHTEIJICKTYalbHBIX HUID,
CTHMYJITHPYIOIIUX
MO3HABATENHHYIO
MOTHUBAIIUIO
o0yJaromuxcs;
JIUCKYCCHI,

KOTOpBIE JaloT
00yJaroImuMcs
BO3MOKHOCTb
NpUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHBHOT'O
JIAaJIora; rPYMIOBOA
paboTHI mwin

paboThI B napax,
KOTOpBIE y4ar
KOMaH/IHOU paboTe u
B3aUMOJICHCTBUIO c
JIPYTUMU IETHMU;

- BKJIIOYCHHE B YPOK
HUTPOBBIX npouenyp,
KOTOPBIC TOMOTA0T
MOIICPIKATh MOTHBALIHIO
oOyJaromuxcs K
MOJIYYEHHUIO 3HAHUH,
HAJI2)KHBAHUIO
MTO3UTHUBHBIX
MEKITTYHOCTHBIX
OTHOULICHUH B

KJacce, MOMOTa0T
YCTaHOBJICHHIO
noOpoKenaTeTbHOM
atMocepbl BO BpeMs
ypOKa;

- opraHmzanus medcTa
MOTHBUPOBaHHBIX "
SPYAUPOBAHHBIX
oOyyaromuxcs
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OBIIEE

KOJIMYECTBO 102
YACOB IIO
ITPOTPAMME
TEMATHYECKOE IINTAHUPOBAHHUE
8 knacc
HaumeHnoBa DJIeKTPOHHBIE
KosmmuecrBo
Ne HHe 4ACOB (uudposrbie) JesiTeIbHOCTD yUHTEJIsSA
n/m | pasaeaoB u Beero oOpa3oBareJ/ibHbIE OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYaI0INXCs € y4eTOM NPOrpaMmbl
TeM pecypcsl BOCIIMTAHUSA HIKOJIBI
NMPOrpamMMbl
@®opMyaupoBaTh oNpeleleHHe KBaAPATHOIO KOPHSA M3 umcia, | JCTAHOBJICHHC
apu(pMeTHIeCcKOro KBaApaTHOTO KOPHSI. AOBCPUTCIILHBIX
OTHOILUEHUHN MEXIY
IIpuMeHsATL Onepalnuio HU3BJICUEHUS KBAJpPAaTHOIO KOPHS U3 4MCIA,
[eJaroru4eCKumM
UCNOJB3YSl TpU  HEOOXOOMMOCTH  KaJdbKyJsiTop. OueHuBath
5 paboTHUKOM u
KBaJIpaTHBIE KOPHU LIEJIBIMU YUCIAMU U JECATHYHBIMH APOOSIMHU. 0By TAIOMTAMHCH,
CpaBHUBATh M YNOPSAJ0YHBATH PallMOHAIBHBIE U UPpAI[OHATbHbIE CIOCOGCTBYIOMINX
YHUCIla, 3alUCaHHbIE ¢ TOMOIIBIOKBAAPATHBIX KOPHEH. TIO3UTHBHOMY
2 .
bubnuorexa HccaenoBath ypaBHEHHE X~ = @, HAXOUTh TOYHBIC HTIPUOIIKEHHBIE BOCIIPUSATHUIO
Yucna n 1upoBoro kopHu mipu @ > 0. 00y4JarOIUMHUCS
. BEIMHCIICHH . 06pasoBaTENBHOTO | PecqenoBaTh CBOfCTBA KBAIPATHEIX KOPHEH, MPOBOIA UHCIOBbIe | TPeGOBaHWil H mpockG
A. 5 KOHTCHTa AKCIIEPUMEHTHI C UCTIOIh30BAHUEM KAIBKYISATOPa(KOMIIBIOTEPA). ne1aroru4ceckoro
KBanpaTtHbt https://urok.apkpro. . .. a6OTHHKA
/ Jloka3piBaTh CBOWCTBA apH(METHYECKHX KBAJpaTHBIX KopHeW; | P ’
¢ KOpHU ru/ - 6 5 B NPUBJICYCHHIO ux
PUMEHATh HUX JJIs IpeoOpa3oBaHUs BbIpaXeHU. BbINOJIHATH
NpeoGpa3oBaHus BBHIPOKEHUH, COJEPXKAIMX KBAAPAaTHbIE KOpHM. | SHAMAHMA K
o0cyxIaeMoin Ha
BripaxxkaThs nepeMeHHbIe U3 FTEOMETPUUECKUX H (PU3UIECKUX POPMYII.
o OKe
BeruMcaATe 3HAYeHHs] BBIPAKECHHMH, COIEp)KAIIMX KBaJpaTHbHIC ﬁl})l dbopmarH
KOPHH, UCTIOJNIB3YsI IPU HEOOXOIMMOCTHKAIIBKYJISITOP. P ’
aKTHBU3aLUU
Hcnoab3oBarte B X0I€  pelIEHUs  3a4ad  3JIEMEHTAapHbIE N
.. [I03HABATEJILHOMN
MpECTaBICHUS, CBS3aHHbIE C MNPUOMKEHHBIMH  3HAYCHUSIMU
JIEATEIbHOCTH;
BEJIMYUH.
3HAKOMMTBHCSA ¢ UCTOPHEI Pa3BUTHS MAaTEMaTHKU
- MO0y XICHHE
Yucna u bubnmnorexa DopMyJIHPOBATH OIIPeAeJIeHHe CTECIICHH C LEJIBIMIIOKA3aTEIIEM. 06yHaromuXCst
5 BBIYHCIICHH 7 unpoBoro IpeacraBiasiTe 3amuch OONBIIMX M MaubiX 4HCENT B CTAHIAPTHOM | coGmonaTh HA ypoke
. CTeneHn 00pa3oBaTENLHOTO | BHUIE. OGLLeTPHHSTBIC
C LEJIBIM KOHTEHTA CpaBHHBATh uYKcIa M BEJWYMHBI, 3aMIMCAHHBIE C HCIOJIb30BAHHEM
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nokasare’e https://urok.apkpro. | crenenu 10.
M ru/ Hcnonb30BaTh 3amuCh YKCEN B CTaHIAPTHOM BHJIC IS BHIPAKCHUS
pa3MepoB 00BEKTOB, IITUTEIHLHOCTHIIPOIIECCOB B OKPYIKAIOIIEM MHUPE.
DopMyJIHPOBATH, 3AIIUCHIBATH B CUMBOJIMYecKOH Gopme
¥ WUIKCTPUPOBATH TNPUMEPAMHM CBOWCTBA CTCICHU C IEIBIM
MOKa3aTeJIeM.
IIpuMeHsATH CBOIiCTBA CTENCHHW IS TPeoOpa3oBaHUS BBIpAKCHUM,
COJICPIKAIIIUX CTETICHH C IEJTBIM [TOKA3aTeIICM.
BuInoJHATH AeiicTBUSA C YUCIIaMU, 3aIIMCAHHBIMU B CTAaHAAPTHOM
BujIe (YMHOKEHHE, JICICHHE, BO3BEICHUEB CTEIICHb)
bubnmoreka Pacno3HaBaTh KBaJpaTHBIN TPEXUWICH, YCTAaHABINBATH BO3SMOXKHOCTh
Anrebpany nppoBoOro €ro Pa3JIoKEHHUS Ha MHOXKHUTEIIH,
eCKHUe oOpa3zoBarenbHOro | PackiaabIBaTh HA MHOKHMTEIH KBAJIPATHBIN TPEXWICHC
BEIPKCHHS 5 KOHTEHTa HEOTPUIIATETFHBIM AUCKPUMHUHAHTOM
KBaaparHbt https://urok.apkpro.
i TpexwiIeH ru/
3anuceIBaTh ayireOpanueckue BeipaxkeHus. Haxoaurn
00J1acTh OIpeieNIeHrs] PAIMOHAITBHOTO BEIPAXKEHHSL.
bubnunoreka
Anrebpany HHPOBOTo BbINOJHATL 4YHUCIIOBBIE IMOJCTAHOBKM W BBIYHCIATHL 3HAYCHUC
eCKue 0BpazoBaTEHHOrO Ipoou, B TOM HHCIIe ¢ TOMOIIBIO KabKYJIATOpA. ®opMyJIHPOBATH
BEIPKSHHS 15 KOHTEHTA OCHOBHOE€ CBOKCTBO anreOpandeckoil IpoOM W MPUMEHSAThb €ro Uil
Anrebpang httos://urok.apk peoOpa3oBaHus IpoOeii.
PS://Urok.apKpro. o
eckas ru/ BuInoJHATH AelicTBHUSA ¢ anredpandeckumu ApoOsMu. [IpumeHsTh
Ipo0B - npeoOpa3oBaHUs BRIPAKCHUN TSI perieHus 3a1a4. BelpaxkaTs
nepeMeHHbIe 13 GopMyI ((PU3HUECKUX,[COMETPUIESCKHIX,
OTIMICHIBAIOIINX OBITOBBIC CUTYAIIHH )
YpaBHeHH 15 bubnunoreka Pacno3HaBaTh KBaJjpaTHBIE YPABHECHUSI.
U unuhpoBoro 3anucbiBaTh (GOPMYJY KOpPHEH KBaJpaTHOIO YPaBHEHHUsS; pemiaTh
HEPaBEHC 00pa3oBaTenbHOIO | KBaJApaTHbIE YPaBHeHHs] — TONHbIE W HenoiHble. [IpoBoguTh
TBa. KOHTEHTa NMpocTeilme UCCaeT0BAHNS KBaJPATHBIX YPaBHCHHI.
Ksangpatn https://urok.apkpro. | PemaTh ypaBHeHHs, CBOISIINECS K KBAJIPATHBIM,
blE ru/ C TIOMOIIIBIO ITPeOOpa3oBaHuit 1 3aMeHo nepemennoil. Hadsronats n
ypaBHEHU AHAJIM3UPOBATH CBS3b MEXKIY KOPHAMH U KO3 UIIUCHTaAMU
s KBaJIpaTHOTO ypaBHEHUSI.

®opmysmpoBaTh TeopeMy Buera, a Taxke oOpaTHYIO - Teopemy,
MPUMEHSITH 3TH TEOPEMBI JUTS PEIICHUS
3ajau.

HOPMBI  TIOBEJICHHS,
MpaBuiIa OOIIEHHS CO
CTapIIUMHU
(TIemarornaeCcKuMHM
paboTHUKaMM) u
CBEPCTHUKAMHU
(oOyuarormmmmcs),
OPUHLMUNB  y4eOHOH
JMCIUIUTAHBI 1
CaMOOpTaHU3aIInY;

- MIpUBJIEYCHHE
BHUMAaHUS
oOyJaronuxcs K
LIEHHOCTHOMY aCIIEeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHUM, opraHu3anus
ux paboThI c
[IOJIy4aeMOH Ha YpOKe
COLIMAJILHO 3HAYUMOKN
nH(pOopMaIei

—MHULMUPOBAHUE €€
obcyxaeHws,
BBICKA3bIBaHUS
00y4arOIUMHUCS
CBOET0 MHEHHS IO €€
MOBOAY,  BBIPAOOTKHU
CBOCTO K HEeH
OTHOIIEHUS;

- UCIIONIb30BaHKE
BOCIIMTATCIBHBIX
BO3MOXHOCTEH
coJIepKaHus

y4ueOHOro  mpeaMera
4yepe3  JCMOHCTPAIIUIO
oOyJarormumcs
MPUMEPOB
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Pemath  TeKCTOBBIE 3aJayd  anreOpalvdeckKuM  CIIOCOOOM:
MEPEXOAUTh OT CIIOBECHOW (OPMYIHMPOBKU YCIOBHS 3afaddl K
anreOpanvyeckol MoJeNu IyTEM COCTaBIECHUS YPaBHEHMS; PELIaTh
COCTaBJICHHOE yPaBHEHUE; HHTEPIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS ¢ HCTOPHET Pa3BUTHS anTeOps

YpaBHeHU 13 bubnmoreka Pacno3HaBaTh TMHEHHBIC YPABHEHUS C JBYMSIIEPEMEHHBIMH.
AU uuppoBoOro CtpouTtb rpag Ky TMHEHHBIX YpaBHEHHI, B TOM YHUCIIE
HEpPaBEHC 00pa30BaTEIHHOTO | MCHOJIB3YH HH(POBbIE PeCypChl.
TBa. KOHTEHTa Paznnuare napajienbHbE W IEPECEKAOIIMECs] MpsIMble MO HX
Cucremsl https://urok.apkpro. | ypaBHEHHAM.
ypaBHEHU ru/ Pemath cucteMbl IBYX JIMHEHHBIX YPaBHEHUH ¢ JBYMsIIEPEMEHHBIMU
i MOACTAHOBKOM U CJI0KEHUEM.
Pemats npocreiimme cucreMbl, B KOTOPHIX OJHO U3 yYpaBHEHUH He
SIBJII€TCS JINHEHHBIM.
IIpuBoauTH rpauyecKyr0 HHTEPHPETANMIO PEIICHHU ypaBHEHUS C
JBYMSI IEPEMEHHBIMH ¥ CUCTEM ypaBHEHUIC ABYMS IEPEMEHHBIMHU.
PemaTh TeKCcTOBBIE 32/1a4H aIredpanyeckuM CriocoOoM
YpaBHEeHH 12 bubnmoreka ®opMyJIMPOBATH CBOIICTBA YHUCIIOBBIX HEPaBEHCTB,
U nuppoBOro WUTIOCTPUPOBATh HMX HA KOOPAWHATHOW TMpsIMOHM, AOKa3bIBaTh
HEpaBeHC 00pa3oBaTeNLHOTO | aNreOpanmdecKH.
TBA. KOHTEHTa IIpumeHATHL CBOCTBA HEPABEHCTB B XOJ€ pellieHUs 3ajad. Pemars
Hepasenc https://urok.apkpro. | nuHelHbIe HEPABEHCTBA C OJHON MMEPEMEHHO, H300paxaTh pelIeHHe
TBa ru/ HEPaBEHCTBA HA YHCIIOBOU IIPSIMOM.

Pemath CHCTEMBI JIMHEHMHBIX HCPABCHCTB, I/I306pa)KaTI> PCHICHUC
CHUCTCMbI HCPABCHCTB Ha YHCIIOBOH HpHMOﬁ

OTBETCTBEHHOTO,
TPaKJaHCKOTO
MOBEJICHUS,
TIPOSIBIICHHUS
YeJIOBEKOIIOOHS u
IoOpPOCePIeYHOCTH,
gepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB MJISl UYTCHHS,
3aja4 sl penieHus,
MPOOIIEMHBIX
CUTyaluu ibis:
00CyXIeHUS B KJIacCe;

- TpUMEHEHWE  Ha
YPOKE MHTEPAKTHBHBIX
¢hopM paboThI ¢
00y4arOIUMHCS:
HWHTEJUTEKTYaTbHBIX
UTP, CTUMYJIUPYFOIIUX
MO3HABATEILHYIO
MOTHBAIIHIO
oOyJarommxcs;
JIUCKYCCHH,

KOTOpEIE JIAt0T
00y4aroIuMcst
BO3MOXKHOCTb
MPHOOPECTH OMBIT
BEJICHHS
KOHCTPYKTHBHOTO
JqUanora;  rpymnmoBOR
paboTHI WIH

paboTel B mapax,
KOTOpBIE yuaT
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OyHKIHH. bubnmoreka Hcnonb3oBaTh QyHKINOHATHHYIO TEPMUHOJOTHIO HCHMBOJIMKY.
OCHOBHBI uuppoBOro BoruucasaTe 3HaveHusi (QYHKUWHE, 3agaHHBIX GopMmynamu (IpH
€ TIOHATHUS 00pa30oBaTenbHOr0 | HEOOXOAWMOCTH HCIIONB30BaTh KAJIBKYIIATOP); COCTABIATH TA0 MIbI
KOHTEHTa 3HaYeHUil QyHKINN.
https://urok.apkpro. | Crpouts mo Toukam rpa¢uku QyHkuuii. OnuchIBaTH CBOWCTBA

8 ru/ (YHKIMY HA OCHOBE e€rpa)nuecKoro npeICTaBICHHS.

Hcnonb3oBaTh QyHKINOHATHHYIO TEPMUHOJOTHIO HCHMBOJIMKY.

HccaenoBats npuMepsl rpagKOB, OTPAXKAIOIINX PEATbHBICTTPOLIECCH

u sBneHus. IlpuBoAWMTH NpHMeEpPBI MPOLECCOB U SIBICHUH C

3a1aHHBIMU CBOMCTBaMHU.

Hcnonb30BaTh KOMNBIOTEPHbIE MPOTPaAMMBbI

JUIsl TOCTPOEHUS TpaduKoB QYHKIMK 1 U3yUCHHUSI MX CBOWCTB
DyHKIUY. Bubnuoreka Haxoguth ¢ momMombl rpaduka (QyHKIUM 3HAYCHHE OJHOHN U3
Yucnoble uuppoBoOro paccMaTpUBaeMbIX BEJIHUUH 110 3HAUEHUIO IPYTOH.
GbyHKIIIH o0pa3oBaTenbHOTO | B HECIOXKHBIX CIlydasx BbIPA:KATh (GOpPMYJIOH 3aBHCHMOCTH MEXKITY

KOHTEHTa BEITMYHHAMHU.
https://urok.apkpro. | OnmucbIBaTh XapakTep M3MEHEHHs OIHOW BEJIMYHMHBI B 3aBUCHUMOCTH
ru/ OT U3MEHEHUS IPYTOH.

9 Pacno3HaBats  Buasl u3ydaemblx  QyHknui.  Iloka3biBaTh
CcXeMaTH4YeCKH TIOJN0KEHHEe Ha KOOPAMHATHOM IUIOCKOCTH TpaduKoB
dysxumit Buga: y = X5y =x5,y =Vx,y = |x|.

Hcnoab3oBath PyHKIMOHAIBLHO-TPadHUecKue
NpeAcTaBJIeHHs U PEUICHUS U HCCIEA0BaHUS YPaBHEHUN M CHCTEM
ypaBHEHU.
I[IpumensaTs uudpoBbie pecypchbl IS TOCTPOSHHUS TpadUKOB
(byHKIHI
BpiOupaTrb, NpuMeHsSITb, OLEHUBATH CINOCOOBLI CPAaBHEHUS YHCET,
BBIYHCIICHH, TPE0OPa30BaHUil BEIPAKEHH, pEIICHUTyPaBHEHHH.
OcyuiecTBJIAATL CAMOKOHTPOJIb  BBIMIOJHSEMBIX  JIEUCTBUM U
BH6IHOTEKA CaMONPOBEPKY  pe3yibTaTa  BBIYHMCICHHUM,  MpeoOpa3oBaHMIA,
1 poBOro IIOCTPOEHHUH.
ToBTopeHHu 06pa30BATENTLHOTO PemiaTh 3a1a4m U3 peasIbHOM KU3HU, IPUMEHATh MaTeMaTHIECKHe

10 | ewu KOHTEHTA 3HAHUSA 7S pElIeHUs 33134 U3 APYTUXIPEAMETOB.

0606 IIeHNe https://urok.apkpro. | PelIaTh TEKCTOBbIE 3a1a4H, CDABHUBATE, BLIOHPATHCIOCOOBI
ru/ pelieHus 3a1aau

KOMaHIIHO# paboTte u
B3aUMO/JICHCTBUIO c
JPYTUMHU JICTEMU;

- BKIIOYEHHE B YpPOK
WUTPOBBIX  TPOIICIYD,
KOTOPBIC TIOMOTAIOT
MoJIepKaTh
MOTHBAIIUIO
oOyJaromuxcs K
MOJYYCHHUIO 3HAaHUMU,
HaJIa)KMBaHUFO
IIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOLLUEHUH B

KJacce, MOMOTAOT
YCTaHOBJICHUIO
IoOpOXKeNnaTeTbHOI
atMoc(epsl BO BpeMs
YPOKa;

- opraHusarus
medcTa
MOTHUBUPOBAHHBIX u
3pYIUPOBAHHBIX
00yJaromuxcs HaJ
OTCTAIOIIMMU
CBEPCTHUKAMH.

- UHUIMUPOBAHUE W
MOJICPIKKA
HCCIIe/I0BATENILCKON
JIeSITeTbHOCTH
oOyJaromuxcs B
paMKax  peanu3aiyu
UMW UHIWBUOYAJIbHBIX
" IPYMITOBBIX
HCCIIEIOBATEIBCKUX
MPOEKTOB, 4YTO JAacT
oOyJaromumcst
BO3MOXKHOCTb
MPHOOPECTH HABBIKU
CaMOCTOSITETLHOTO
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peleHus
TEOPETUYECKOUN
MPOOIIEMBI,
TCHEPUPOBAHMUS u
odopMITeHUS
COOCTBEHHBIX HJICH,
YBOKUTEITHHOTO
OTHOIICHUSA K UYKUM
uaesM, oopMIEHHBIM

B pabotax Japyrux
HCcIIefoBaTeIICH,
HaBBIK MTyOJIUIHOTO
BBICTYIUICHUS  Mepen
ayIUTOPUEH,
apryMEHTHUPOBaHHS
OBLIEE
KOJIMYECTBO 102
YACOB I1O
I[TPOI'PAMME
TEMATHYEKCOE IVTIAHUPOBAHUE
9 knacc
DJIeKTPOHHBIE
HaumenoBan | KoumyectBo
Ne He pazieIon wacos (uu¢posbie) JesATeIbHOCTD YUMTeJIs1
n/n I:I Tem Beero o0pa3oBaTe/IbHBIC OcHOBHBIEC BU/IBI 1eSITEILHOCTH 00y4aI0LIHXCH € y4€TOM IPOrpaMMbl
pecypcsl BOCIIUTAHUA HIKOJIBI
NPOrpaMMbl
Yucna u 9 Pa3BuBaTh NPEICTABJEHHSI O YMCIaX: OT MHOXKECTBA HaTypajbHbix | Y CTAHOBICHHC
BBIYUCIICHUS qhCeN 0 MHOXKECTBA JCHCTBUTENBHBIX unceld. O3HAKOMHThCs c | \OBCPHTCIBHEIX
N OTHOLIEHUH MEXIY
. BO3MOKHOCTBKO ~ IIPEACTABIEHUS  JEHCTBUTEIBHOIO YHCIA  Kak
> N . eJaroruaeckum
HeiictBuren bubmmoreka IIOK OECKOHEYHON  JECATHYHOM  NOpoOM, NPUMEHATb JCCITUYHBIE paGOTHIKOM "
1 BHBIE YUCIIA https://m.eds00.ru/7 | npubGnuskeHUs palMOHAIBLHBIX M HPPALMOHAIBHBIX YHCE. OBy HAROIHMICS
v b
f419d08 H300pakaTh JcHCTBUTEIBHBIC YHCIA TOYKAMHU CTIOCOBCTBYIOMIIX
KOOPAMHATHOHN NPSIMOHU. I103UTHBHOMY
3anucbIBaTh, CPABHUBATH U YNIOPSAI0YHBATH BOCIIPUATHUIO
JIeHCTBUTEIIHHEIC YHCIIA. 00y4aroImUMucCs
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BbIHOJIHHTb, coyucras YCTHBIC n IMHNCbMCHHBIC HpI/IéMLI,
apm])Meanecmle IleﬁCTBHH C palMOHAJIbHBIMH YHUCJIaMU; HAXOAUTb
3HAYCHMS CTCIICHEH ¢ LICIBIMU MOKA3aTEISIMHU U KOpHeI\/'I; BBIYHUCIATH
3HAYCHHS YHUCIIOBBIX BBIpa)KeHHﬁ.
HO.]Iy‘ll/ITb npeacraBjaeHue O 3HAYUMOCTHU JICMCTBUTEILHBIX YHCEIT B
HpaKTquCKOﬁ JACATCIBHOCTHYCIIOBCKA.
AHﬂ.]II/ISI/I[)OBaTb H JeJIaTh BbIBOJABI O TOYHOCTH HpI/I6J'H/I)KCHI/I$I
JIEMCTBUTEILHOI'O YHCIa IIpyu pC€UICHUU3aaaq.

OprFJIHTb JCHCTBUTCIBHBIC 4uncia, BIMOJIHATH NPUKUAKRKY

pe3ynbTaTa BBIYMCICHUMN, OLeHKY 3HAYEHUI YMCIIOBBIX BBIPAXKECHUM.
3HAKOMUTBHCS C MICTOPUE pa3BUTHUS MATEMATHKHU

YpaBHEHUA U 14 OcBanBaTb, 32a11I0MMHATH U NIPUMEHATH rpaduuecKue MeToAbl Ipu
HEpaBEeHCTBA. pelIeHNN YpaBHEHUH, HEPAaBEHCTB U UX CUCTEM.

YpaBiIeHmI c Bu6maorexa LIOK Pacno3naBarth nensie U qpoOHBIE ypaBHeHUs. PemiaTh JuHeiiHbIEe H
OJTHOM https://m.edsoo.ru/7 | KBAIPAaTHbIE YPABHEHMsl, YPaBHEHHS, CBOJANIMECT K HHM,
[IEPEMEHHOU £419d08 npocTteiime TpoOHO-palOHAILHBIC YPaBHEHHSL.

- IIpeanarath BO3MOXKHBIE CIIOCOOBI pEIIEHHs] TEKCTOBBIX 3a/ad,
00cyxKIaTh MX M peliaTh TEKCTOBbIC 3aJa4l Pa3HbIMH CIIOCOOaMH.
3HAKOMMTBHCA ¢ HCTOPHEH Pa3BUTHS MaTEMaTHKU

VYpaBHEHUA H 14 OcBanBaTh W NPHMEHATH TPHUEMBI PEIIEHUS CHCTEMBI JIBYX

HEPABEHCTBA. JIUHEHHBIX YpPaBHEHUH C JBYMs NEPEMEHHBIMH U CHCTEMBI JBYX

Cucremsl ypaBHEHUI1, B KOTOPHIX OJJHO YPaBHEHHE HESBISIETCS JTMHEHHBIM.

ypaBHEHUI Hcnoab3oBaTh (QyHKIMOHAIBHO-TpaHUUYecKue MpeJCTaBICHUS JUIS
bubnuorexa LHOK pelieHus M UCCJe0BaHUS YPAaBHEHUIH CUCTEM.

https://m.edso00.ru/7 | AmanusmpoBaTh TeKCTHI 3a4ay, pemIaTh HX AIreOPAMYECKUM

f419d08 CHOCcOOOM: MepexXoaMTh OT CJIOBECHOH (HOPMYIUPOBKH YCIOBHS
3a/a4n K anre0pandecKod MOAENH MyTEM COCTAaBIIEHUS CHCTEMBI
YpAaBHEHUH;  pemiaTh  COCTaBJIEHHYK)  CHUCTEMY  YpPaBHEHHI;
HHTEPNPETUPOBATH PE3YIIbTAT.
3HAKOMMTBHCA ¢ UCTOPHEH Pa3BUTHS MaTEMaTHKH

VYpaBHEHUs U 16 Yurats, 3aNnCchIBATD, NMOHMMATh, HHTEPNPEeTHPOBATH
HEPABEHCTBA. BuGnnorexa LOK HEPAaBEHCTBA;  HCIOIB30BaThb CHMBOJIMKY M TEPMHHOJIOTHIO.
Hepasenctia BbINoTHATE  1IpeoOpa3oBaHMs HEPABEHCTB, HMCMOJIB30BATh UL

https://m.edsoo.ru/7
419d08

peoOpa3oBaHUs CBOHCTBA YHCIIOBBIX HEPABECHCTB.
Pacno3naBath JMHEHHbIE UM KBajJpaTHble HepaBeHCTBa. Pemarsb
JTUHEWHbIE HEPAaBEHCTBA, CHCTEMBl JIMHEHHBIX HEPaBEHCTB,

TpeOOBaHWI M TPOCHO
Me1arorn4ecKoro
paboTHHKA,
MIPHUBIICUCHUIO 174
BHUMAaHUS K
o0cy)xaaeMoi Ha
ypoKe

UHQOpMAIHH,
AKTUBHM3AIINH
M03HABATEJIbHON
JIeSITeIIbHOCTH;

- moOy K IeHNe
oOygarontxcs
cO0JIF01aTh HAa YPOKE
OOIICTIPUHSATHIC
HOPMBI ~ TIOBEICHUS,
MpaBuiia OOIIEHHUS CO
CTapIIMMHU
(TIerarornaecKuMu
paboTHUKaMM) "
CBEPCTHHKAMU
(oOyuarormumucs),
NPUHLMIEL  y4eOHOH
JMCIHUIUTAHBI 1
CaMOOpTaHH3aIINH;

- MIpUBJICYCHUE
BHUMAaHU
oOyJarontuxcs K
LIEHHOCTHOMY aCIEKTy
M3yYaeMBbIX Ha ypOKax
SIBJICHUM, OpraHu3aLus
ux paboTsI c
MoJy4yaeMol Ha ypoke
COLIMAJIbHO 3HAYMMOM
nHpopMaLuen

—HWHUIIUUPOBAHUEC €

34


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

CHCTEMBbl HEPAaBEHCTB, BKJIIOYAIOLINX KBaJpaTHOE HEPABEHCTBO, U
pelaTh ux; 00Cy:KAaTh MOIyUYeHHbIC PELICHUSI.

H300pazkaTh pelIeHHE HEPaBEHCTBA W CHUCTEMbl HEPABEHCTB Ha
YHCIJIOBOM MPAMOM, 3alIMCHIBATH PEIICHUE C IIOMOIBIO CHMBOJIOB.
Pemats,  KBajpaTHble  HEPABEHCTBA,  UCIIONB3YS
rpaduuecKie IpeaACTaBICHHS.

OcBanBaTh W NPUMEHSITH HEPABEHCTBA NPH PEILCHUU Pa3INYHBIX
3a7a4, B TOM YHCJIE NPAKTHKO- OPUEHTHPOBAHHBIX.

OyHKIUU

16

Bu6nnoreka [JOK
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7f419d08

Pacno3HaBarh BUABI M3YYaeMbIX (QYHKIHH;, WJIIOCTPUPOBATH
cXeMaTH4eCKH, OOBJICHATH pAacIloNIOKCHHE Ha KOOPAMHATHOM
mockocTH rpadukoB dymkimit Buma: y=kx, y =kx + b, y=x%,y=x*y
=x, y = | x| B 3aBUCHMOCTH OT 3HaUCHHIKOIDPHIIHEHTOB; ONMICHIBATH
UX CBOMCTBA.

Pacno3naBarh KkBagpaTHuHylo ¢QyHKUWIO 1o ¢opmyse. [IpuBoauthb
NpPUMeEpPbl  KBAaJPaTUYHBIX 3aBUCHUMOCTEH U3 PpEAIBHOM JKU3HU,
(U3HKH, TEOMETPHUH.

BeisiBasitb u  000011aTh OCOOCHHOCTH TpaduKa KBaJpaTHYHOU
dynkumn y = ax® + bx + c.

Crtpouth W H300pazkaTh cXeMaTH4YecKH TrpaduKd KBaJIpaTHUHBIX
DyHKIWiT, 3a1aHHBIX (popMyTaME BHaa Y = ax’, y = ax’ + g, y = a(x +
p)%,y = ax’ + bx + c.

AHAJH3UPOBATH H MPUMEHATHh CBOWCTBA U3yUYeHHBIX (PYHKIUH IS
UX TIOCTPOCHUS, B TOM YHUCIIE C TIOMOIIBIO U(PPOBBIX PECYPCOB.

YuciaoBwle
ocaea0BaT
€JILHOCTH

15

bu6moreka [JOK
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OcBauBaTh M NPpUMEHATD HWHACKCHBIC 0603HaquI/I$[, CTPOUTH
pe€ueBbi€ BbICKa3biIBaAHUA C  HCIIOJIb30BAHUEM TEPMHHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCJICA0BAaTCIIbHOCTH.

AHaJIH3Hp0BaTL (l)OpMy.]'Iy N-r0 4WiCeHa NOCICAOBATCILHOCTH HIN

PEKyppeHTHYO hopmyIty

M BBIYHCJIATL YJEHBl I10CIIEN0BATEILHOCTEN, 3aJaHHBIX JTHMH
bopmymnamu.

YcranaBiuBath 3aKOHOMEPHOCTh B MMOCTPOEHHUH

MOCIIE0BATEILHOCTH, €CITH BHIMMACAHBI TIEPBbIE HECKOJIBKOEE YICHOB.
Pacno3HaBaTh apuMETHUECKYIO K TEOMETPUUYCCKYIOTIPOTPECCHH TTPH
pasHBIX crmocobax 3amaHus. PemiaTh 3agadu ¢ HCIIONB30BaHUEM
¢dbopMyi1 N-ro uieHa apupMETHUCCKON ¥ TEOMETPHUYCSCKON MTPOrPECCHiA,
CYMMBITIEPBBIX N YICHOB.

WN300pamxaTh WieHHI OCIEI0BATEILHOCTH TOUKAMUHA KOOPJIUHATHOM

o0cyXIeHus,
BBICKa3bIBaHHS
00y4JaoIUMUCS
CBOEI0 MHEHMS IO €€
NOBOAY,  BBIPAOOTKH
CBOErO K Hel
OTHOUICHUS;

- WCTIOJIb30BaHKE
BOCTIMTATEIhHBIX
BO3MOXHOCTEH

coJiep KaHus

y4qe0HOTO  mpeaMera
4yepe3 JAEMOHCTPAIIHIO
o0yJaronmmcs
MIPUMEPOB
OTBETCTBEHHOTO,
IPaXKJaHCKOTO
MOBEICHUS,
MIPOSIBIICHUS
YEIIOBEKOIO0US "
JI00OPOCEPICUHOCTH,
yepes 1moaodop
COOTBETCTBYIOIIHX
TCKCTOB JJId YTCHMA,
3a]a4 s peleHHs,
POOJIEMHBIX
CUTyalHi IS
00CyXIeHHS B KJacce;

- TpUMCHEHHE  Ha
YPOKE MHTEPAKTUBHBIX
(hopMm paboOTHI ¢
00y4aIOIUMUCS:
UHTEIUICKTYaJIbHBIX
UTp, CTUMYJTUPYFOIIUX
MMO3HABATEIILHYIO
MOTHBAIHIO
0o0yJaronmxcs;
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IJIOCKOCTH.
PaccmaTpuBarh npuMepbl NPOLECCOB M SBJCHHH U3 peEalbHOU

KW3HM,  WUIIOCTPUPYIOIIME  W3MEHEHHe B  apu(MeTHdeckoit
IPOTPECCUH, B TEOMETPUIECKON

HPOrPECCUH; u300paxkaTb ~ COOTBETCTBYIOIIME  3aBHCUMOCTHU
rpapUyuecKu.

Pemats 3a7a4m, CBSI3aHHBIC C YHCIOBBIMU MOCIICIOBATEIBHOCTSIMH, B
TOM YHCIIE 33[]a4i U3 peallbHON >KU3HH C UCTIONB30BaHUEM LUPPOBBIX
TEXHOJIOTHH (JEKTPOHHBIX TaONHL, IpadUuecKoro KalbKyJIsTopa H
T.11.). PemmaTs 3amaun Ha CIIOKHBIE TIPOLICHTHI, B TOM YHCIIC 33aJa4H W3
PEabHOM MPAKTHKH (C UCTIONB30BaHNEM KaIbKYJISATOPA).
3HAKOMHTBCS € HCTOPHET Pa3BUTHS MaTEMAaTUKU

[ToBTOpEHUE,
00001IEeHHE,
cHcTeMaTH3aI]
M 3HAHUH

18
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OnepupoBarh NMOHSITUSIMH: MHOXKECTBO, IMMOJMHOXKECTBO, OIEpallid
HaJ, MHOXKECTBaMH;, MCIOJb30BaTh TIpaduyeckoe MpPECTaBICHUE
MHOXECTB [IJIsl ONUCAHUSl peajbHBIX MPOLECCOB MU SBICHUH, NpU
pelIeHny 33/1a4 U3 IPYTUX y4eOHBIX PEIMETOB.

AKTyaqu3upoBATh TEPMUHOJOTHI) W OCHOBHbIE€ JelCTBUS,
CBSI3aHHbIE C YUCJAMHU. HATYpPaIbHOE YHUCIIO, IPOCTOE U COCTABHOE
4yucia, AeIUMOCTh HATYypalbHBIX YHUCEI, MIPU3HAKU JIEIUMOCTH, LIETIO0E
YKCII0, MOAYJb 4YHCIa, OOBIKHOBEHHAss M JIECATUYHAs JpoOH,
CTaHJAPTHBIA BU YKcia, apupMETHISCKUI KBaIpaTHBIH KOPEHb.
BopinoaHsATh JeHCTBHUSI, CPAaBHUBATL M YHNOPSAOYUBATH YKCIA,
MPEACTABIATh YMCIa HAa KOOPAWHATHOM TPSMOM, OKPYTJIATH YHUCIHA;
BBLINOJHATH NPUKUAKY U OLEHKY pe3yJbTaTa BEIYUCICHUI.

Pemate TekcToBbIe 3agaum apudmerndeckum crocobom. Pemarth
NMPaKTHYeCKUe 3aJa4yM, COJAEpXallue IPOLUEHThl, [OJU, YacTu,
BBIPKAIOIINE 3aBHUCHUMOCTH: CKOPOCTh — BpeMs — PacCTOSHUE,
IleHa — KOJHUYECTBO — CTOHMMOCTb, 00BEM paboTel — BpeMs —
MIPOU3BOAUTEIBLHOCTD TPY/A.

Pa3ouparth peaapHbIC )KH3HECHHBIE CUTYAIIHH,

(opmyaupoBaThH UX HA SI3BIKE MATEMATHKH,

HAXOAUTh PEIICHUE, NPUMEHSI MaTEeMaTUYECKUN anmapar,
HHTEPNPETUPOBATH PE3yILTAT

OnepupoBaTh MNOHATUSIMHU: CTEIEHb C IICJBIM  IOKa3aTeNeM,
apuMeTHYecKuil KBaApaTHBIH KOPEHb, MHOTOWIEH, alreOpandecKkas
JpOo0b, TOKIAECCTBO.

BbINoJHATH OCHOBHBIE JAeWCTBHMS: BBINIOJIHATH PAcyE€Thl IO
dbopmynam, mpeoOpa3oBEIBATH IIENBIE, JPOOHO- pPAIMOHATLHBIC
BBIPDQKCHUSI U BBIPAKEHUSA C KOPHSAMH, PEATU30BBIBATH PA3I0KCHHUE

JIUCKYCCHUH,
KOTOpPBIE
oOyJaronmmcst
BO3MOXXHOCTh
PHOOPECTH OMBIT
BEJICHUSI
KOHCTPYKTUBHOT'O
Jianora; TIpynIoBOx
paboThI Win

paboTel B  mapax,
KOTOpBIC y4at
KOMaHJIHO# paboTe u
B3aUMOJICHCTBUIO c
JIPYTUMH JCThMHU;

- BKJIIOYCHHE B YPOK
UTPOBBIX  TIPOLEIYP,
KOTOPBIC MOMOTAIOT
MoJIIePKaTh
MOTHBAIIHIO
oOyJarontuxcs K
MOJY4EHUIO 3HAHUH,
HAJTAKUBAHUIO
MO3UTHBHBIX
MEXKITMYHOCTHBIX
OTHOIIIEHUH B

KJacce, MIOMOTAIOT
YCTaHOBJICHUIO
JIOOPOXKENATEITEHOM
atMocepsl BO Bpems
ypoxka;

- OpraHm3anus
nrecTBa
MOTHUBHUPOBAHHBIX nu
3PYAUPOBAHHBIX
00yJaronumxcst HaJ
OTCTAOIIMU
CBEPCTHUKAMU.

- VHHIUUPOBAaHUEC W
MOJJICPIKKA
HCCIEI0BATENbCKON

JaroT
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MHOTOWICHA Ha MHOKHUTEJH,B TOM YHCJIE C HCHOJIB30BaHHEM (HOPMYIT
pPa3HOCTH KBaJpaToOB M KBajApara CyMMbl W Pa3HOCTH; HAaXOAUThH
JOMYCTUMbIE 3HAUCHHS MEPEeMEHHBIX Uil IPOOHO-PAIIMOHAIBHBIX
BBIpAYKEHUM, KOpHEH.

MopaeaupoBaTh ¢ TOMOILIBIO POPMYJT peasibHBIE MPOLIECCHI U IBJICHUS
OnepupoBats mnoHaTUAMH. (yHKUMA, Tpaduk GYHKIWUH, HYIH

byHKIMY, HPOMEKYTKU 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHHs, HauOoNblIee M HaWMEHbIee 3HAYCHHS
¢$byHKUINU.

AHaaIM3upPOBaTh, CPAaBHHUBATH, O00CY:KIaTh CBOWCTBA (YHKIIHIA,
CTPOHUTH UX TPaPUKH.

OnepupoBaTh NOHATHSIMH: TIPSIMAst TPOTOPLUOHAILHOCTh, 0OpaTHas
MIPONOPLUOHANBHOCTh, TUHEHHAsT PyHKIMA, KBagpaTHUHas (QyHKIMA,
napabona, runepbona.

Hcnonn3oBaTh rpauku 17 ONpenesieHUs] CBOWCTB, MPOLIECCOB U
3aBUCUMOCTEH, IS PEICHUs 3a/1a4 U3 APYTHX YUEOHBIX MTPEIMETOB U
peanbHON KHU3HHM; MOAEJMPOBATH C IOMOLIBIO I'PaQUKOB peabHbIE
TIPOLIECCHI U ABJICHUS.

BripaxkaTe GopmyiaMH 3aBUCUMOCTH MEXY BEIMUMHAMU

JIeSITeIbHOCTH
oOyJarontuxcs B
paMKax  pearu3aluu
AMHW AHINBUIYATBHBIX
u TPYIIOBBIX
UCCIIeI0BATENbCKUX
MMPOEKTOB, YTO JacT
oOyJaronmmcs
BO3MOXKHOCTh
MIPUOOPECTH HABBIKU
CaMOCTOSITETTFHOTO
peurenus
TEOPETHYECKOU
MIPOOIIEMBI,
TeHEPUPOBAHUSA 51
odopmiteHUs
COOCTBEHHBIX HEH,
YBAXHUTECIILHOTO
OTHOLICHUA K YYXKUM
uzaesiM, ohoOpMIICHHBIM
B paborax JOpyrux
HccleoBaTene,
HaBBIK IyOJIUIHOTO
BEICTYIUICHUSI  TIepe]
ayIUTOPUEH,
apryMeHTHPOBaHUSA

OBIIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME
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PABOYASA TPOI'PAMMA YYEBHOT'O KYPCA
«TEOMETPUSI» B 7-9 KJIACCAX

IosicHuTeIbHAS 3aAIIUCKA

T'eomeTprss Kak OOUMH K3 OCHOBHBIX PAa3ACiOB IIKOJIbHOW MaTEMAaTUK{, HMEIOIIWA CBOEH IIENbIO
o0ecreynTs M3y4eHUEe CBOWCTB M pa3MepoB (UTYp, X OTHOLICHWH M B3aUMHOE PACIIONOKEHUE, OMHUPAeTCs Ha
JIOTUYECKYIO, OKa3aTelbHYI0 JHHWIO. l[eHHOCTh W3y4eHHs TeOMETpHH Ha YpPOBHE OCHOBHOTO 0OIIEro
00pa30BaHMS 3aKIIIOYAETCS B TOM, YTO OOYYAIOIIUICS YUUTCS TMPOBOIUTH TOKA3aTENbHBIE PACCYKIEHUS, CTPOUTh
JIOTUYECKHE YMO3AKIIOUEHHs, JOKa3blBaTh HCTHHHBIE YTBEPXKAECHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
NPOBOJNTH PACCYXKIEHHS «OT IPOTUBHOTO», OTIMYATH CBOWCTBA OT NPHU3HAKOB, (POpPMYyIHpOBaTh OOpaTHBIC
YTBEPKIICHHUS.

BTopoii 1leHHOCTBIO0 M3Y4YeHHsI TEOMETPUH SBJSIETCS HCIOJIBb30BaHNE €€ KaK MHCTPYMEHTA IPH PEUIeHUH
KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]ad, BCTPEUAIOMINXCS B pealbHOM *Ku3HH. OOydaromuiicst T0mKeH
HAY4YUTHCS OIPENEIUTh T€OMETPHUYECKYI0 (Urypy, OIMCaTh CIOBaMH [AHHBIA 4YepTEX WIH PHUCYHOK, HaWTH
TUTOMIAIh 3€MENBHOTO YYacTKa, PAacCUNTATh HEOOXOMMMYK) UITHHY ONTOBOJIOKOHHOTO Kabemst wiau Tpebyemble
pasMmepsl Trapaxka ais aBTOMOOWIS. OJTOMY COOTBETCTBYET BTOpas, BBIYMCIMTENbHAS JUHHA B H3YyYCHHU
reomerpun. [Ipu pemieHNn 3aad MPaKTUYECKOTO XapaKTepa OOyJaloIMiicS yYUTCS CTPOUTH MaTeMaTHIeCKHe
MOJENH PEATbHBIX MU3HEHHBIX CUTYyalUi, MPOBOJUTH BBIUMCICHUS M OLEHUBATH AJCKBATHOCTh IOJYYEHHOI'O
pe3ynbTarta.

Kpaiine BakHO MOMYEPKUBATH CBSA3M T€OMETPUU C JAPYTHMMH Y4eOHBIMH TpeIMETaMH, MOTHBHPOBATbH
WCTIONB30BaTh OMpEACNeHUs] TeOMETPHYECKUX (UTYp W MOHSATHHA, JEMOHCTPUPOBATh MPUMEHEHHUE IOyIEHHBIX
yYMEHUI B QU3NKE W TEXHUKE. DTH CBI3M Hauboliee SPKO BUIHBI B TeMax «Bekropwl», «Tpuronomerpudeckue
coOTHOIIEHH, «MeToa koopauHat» U «Teopema [Tudaropay.

YueOHsIit kKype «['eomMeTpus» BKIIIOYAET CIEMYIOIINe OCHOBHBIE pa3felbl cofepxanus: «I eomeTpuyeckne
(urypel 1 UX CBOHCTBa», «lI3MepeHne reoMeTpHUeCKUX BETHINH», «JleKapTOBBI KOODAMHATHI HAa ILIOCKOCTH,
«BekTtopb», «/IBrmkenus miockoctuy», «lIpeodpazoBanus mogoous.

OO01ee YMCIO YacoB, PEKOMEHIOBAHHBIX JUIA U3ydeHHs yd4eOHOro Kypca

«[eometpusi», — 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacos (2 yaca B
Henemo), B 9 kimacce — 68 gacos (2 yaca B HEEIO).

COJAEP)KXAHUE OBYYEHMUAA

7 KlIACC

HauasnsHble moHsTHA reoMeTpun. Touka, mpsaMasi, OTpe3okK, Jy4. Yroil. Buasl yrios.

Beprukanbaele U cMexHble yriabl. buccektpuca yrna. JlomaHas, MHoroyronbHUK. llapamienbHOCTh u
MNEPHEHAUKYIIPHOCTD MPSMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOM cummerpud. [IpuMepbl CUMMETpUH B
OKpY’KaroIlleM MUpE.

OCHOBHBIE IOCTPOEHUS C MMOMOIIBIO ITUPKYIIS U InHEHKU. TpeyronbHuk. Bricota, MenuaHa, OuccekTpuca,
UX CBOWCTBA.

PaBHOOEIpeHHBI U PAaBHOCTOPOHHUIA TPEYTOJILHUKH. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa ¥ IPU3HAKK paBHOOEIPEHHOTO TpeyroyupHuKa. [Ipu3Haku paBeHCTBA TPEYroOJbHUKOB.

CBolicTBa M TNpPHU3HAKH MapajUIeNbHBIX NpsAMbIX. CymMMa YIJIOB TpEYroJbHHKA.

Bremraue yrisl TpeyroabHUKA.

IIpssmoyTonbHBIM TpeyrosbHUK. CBOMCTBO MEAMAaHbI IMPSIMOYTOJBHOTO TPEYTOJIBHUKA, MPOBENEHHOW K
runoreny3e. IlpusHaku paBeHCTBa NPSAMOYTOJIBHBIX TPEYTOJbHUKOB. IIpSIMOYTrONBHBIN TPEYroJbHUK C YIJIOM B
30°.

HepaBencTtBa B reoMmeTpun: HEPABEHCTBO TPEYroJbHMKA, HEPAaBEHCTBO O /JIMHE JIOMAHOW, TEOpeMa O
OosblieM yriie ¥ OOJbILIEeH CTOPOHE TPEyroIbHUKA. [lepreHIuKyIsIpy HaKIIOHHAS.

I'eomerpuueckoe mecto Todek. buccexkTpruca yria W cepelMHHBIN TNEPHEHIAUKYIApP K OTPE3Ky Kak
T€OMETPHUYECKUE MECTA TOUEK.

OKpy>KHOCTB M KpyT, XOpa U AHaMeTp, UX CBOWCTBA. B3auMHOE pacnosiokeHue OKPYKHOCTH U MPSIMOH.
Kacarenbnas u cexymas K okpykHOCTH. OKpy>KHOCTb, BIIMICAaHHAsl B yroJl. BrricaHHas U omucaHHas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KJjI4ACC

YerpipéxyronsHuku. [lapannenorpamm, ero nmpu3Hakud M cBoiicTBa. YacTHbIeCITydau MapajuieorpaMMoB
(IpssMOyToJIbHUK, poMO, KBaapar), UX NMPH3HAKH M CBOWCTBA. Tpamenus, paBHOOOKas Tpamenus, e€ CBOWCTBA U
npusHaku. [IpsMoyrospHas Tpaneuus.

Merton ynBoenus Meauansl. Llentpansaas cumMerpus. Teopema daneca u TeopeMao NpONOPIHOHAIBHBIX
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OTpe3Kax.

CpenHue TMHUM TPEYTOJNbHUKA U Tpanenun. LIeHTp Macc TpeyroibpHUKa.

ITomobue TpeyrompHUKOB, KoaddummenT nonodus. [Ipu3Hakn momoOusi TpeyronsHUKOB. llpumeHeHme
noJ00MsI TPU PELICHUH MPAKTUIECKUX 3a/1a4.

CgoiicTBa miomaaei reomerpudeckux Gpuryp. @opMyssl ISl MIOMAAUTPEYTOIbHUKA, TTapajluleorpaMMa,
pomOa u Tpanennu. OTHOIIEHHUE THIONMAAeH TOJOOHBIX (uryp.

Brrurcnenue miomianeit TpeyrorbHUKOB I MHOTOYTOJIPHHKOB Ha KJleTdaTol Oymare.

Teopema [Tugaropa. [Ipumenenune Teopemsl [lugaropa npu peieHnU NpakKTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO YIila MPSIMOYTOJIBHOTO TPEeyroibHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. Tpuronomerpmueckne (Qyukunu yrioss 30°,45° u 60°.

Briucannele u IEHTpanbHBIC YIJIBI, Yroid MEXIY KacaTelbHOH W XOpIOW. YTJIBl MEXIy XOpIaMH M
CeKymuMH. BriicaHHble 1 onucaHHbIe YeTRIPEXYTONBHUKY. B3anMHoepacnonoxenre AByX oKkpyxHoctel. Kacanue
OKpyXHOCTeH. OOIIHe KacaTenbHbBIE K IBYM OKPYKHOCTSIM.

9 KJjaacc

Cunyc, xocunyc, TaureHc yriaoB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI
MIPUBEICHUSI.

Pemenne TpeyromsHuUKOB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. PellleHne MpakTHYeCcKHX 3aaad ¢
HCIIOJIb30BAHHUEM TCOPEMBI KOCMHYCOB U TCOPEMBI CHUHYCOB.

IIpeobOpazosanue momobus. [lomodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TPOW3BEACHUN OTPE3KOB XOPI, TEOPEMBI O NMPOU3BEIEHUH OTPE3KOB CEKYIINX, TeopeMa O
KBaJpaTe KacaTeabHOM.

Bexrop, minHa (MOIysb) BEKTOpa, COHAPABIEHHBIC BEKTOPHI, IPOTHUBOIIONOKHO HAIIPaBICHHBIE BEKTOPHI,
KOJUTHHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAllMHd HaJ BEKTOpaMu. Pa3nokeHne BeKTOpa IO JIBYM
HEKOJTMHeapHbIM BekTopaM. KoopamHaTtel BekTopa. CKansipHOE MPOW3BEICHHUE BEKTOPOB, MPUMEHEHHWE IS
HaxXOXICHUA IJIUH U YTJIOB.

JlexapToBel KOOpPAWHATHI Ha IDIOCKOCTH. YPaBHEHHS TIPSIMOH M OKPYXHOCTH B KOOpIHMHATAX,
nepecedeHrne OKPY>KHOCTEH U MPSAMBIX. MeTol KOOPAWHAT U €ro IpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [[111MHA OKpYKHOCTH. ['pangycHas U paauaHHasi Mepayriia, BBIYUCICHUE JUIMH
IyT okpyxkHocTeil. [Tnomans kpyra, CEKTopa, CErMeHTa.

JIBr>KeHHS TIIOCKOCTH M BHYTPEHHHE CUMMETpUHN (UTyp (dIIeMeHTapHBIe IpecTaBienus). [lapannensHbiii
nepeHoc. IloBopor.

IIpeomemmusie pe3ynvmamsi OCBOSHUS MPOTPAMMEI Y4€0HOTO Kypca K KOHITy 00OydeHust B 7 KJjacce:

PacrioznaBaTh uW3ydeHHBIE TeOMETpHUYeCKHe (UTYpPHI, OIpPENeNiaTh WX B3aWUMHOE PaCIHOJIOXKEHHE,
H300pakaTh TE€OMETPUYECKUE (PUTYphI, BBIMOJHITH YEPTEXKH MO YCIOBHIO 3ajaud. V3MepsaTh JMHEHWHBIE U
YTJIOBBIC BCJIMYMUHBI. Pemarn 3aa4y Ha BBIYHCJICHUC NJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henars rpyOylo OIEHKY JIMHEWHBIX W YIJIOBBIX BEIWYWH NPEIMETOB B PEajbHOW JKU3HH,  pPa3MepoB
MPUPOJIHBIX OOBEKTOB. Pasnmuyath pa3smepsl 3TUX OOBEKTOB MO MOPSAKY BEIUIHHBIL.

CTpouTh 4epTeKH K TEOMETPUICCKUM 3a/IadaMm.

[lomp30BaThCsl TpHW3HAKaMH PAaBEHCTBA TPEYTOJBHHUKOB, HCIIONB30BaTh MPHU3HAKH W CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH 3a7ad.

HpOBOZ[I/ITB JIOTUYECKUE PACCYKIACHHUA C UCIIOJIB30BAHUEM I'COMECTPUUCCKUX TCOPEM.

Ilonp30BaTbcs MpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB, CBOMCTBOM  MEAHUAHBL,
MPOBENEHHON K THUIOTEHY3€ MPSMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a]au.

OmnpenensaTh TapaUIeIbHOCTh TPSMBIX C IOMOIINBIO YIJIOB, KOTOpbIE 0O0pa3yeT ¢ HUMH CeKyIlas.
Onpenensrs MapauiedIbHOCTh MPSAMBIX C ITOMOIIBI0 PABEHCTBA PACCTOSIHMKA OT TOYEK OIHOW MPSIMOW JO0 TOYEK
JIpyTroM NpsMOiL.

Pemats 3aaun Ha KIeTyaTon Oymare.

HpOBOZ[I/ITB BBIYUCJIICHUA MW HAXOOUTh YHUCJIOBBIE U 6YKBCHHBIC 3HAYCHUA YIJIOBB T'COMETPHUYCCKUX
3a/la4ax C HUCIOJIB30BAHHEM CYMMBI YIJIOB TPEYTOJIBHUKOB WMHOTOYTOJBHHKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX
MIpU MEPECCYCHUN JBYX MapallICIbHBIX NPIMBIX CeKylled. PemaTs mpakTuueckue 3aJadil Ha HaXOXKJICHUE YIJIOB.
Brnagerp mOHSATHEM TE€OMETPHYECKOTO MeCTa TOYEK. YMETh OIpeNensTh OWCCEeKTPUCY YIJla U CEepeAMHHBIN
MEPHEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHUE MECTA TOUEK.

DopMyIHPOBATH OMPENETICHUS OKPY>KHOCTH U KpyTa, XOpJbl U IUAMETPA OKPY>KHOCTH, IOJb30BAThCA HX
CBOMCTBaMU. YMEThH IPUMEHSTH 3TH CBOMCTBA MPU PEILICHUH 3a]1ay.

Brnaners noHsATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh Hax0IUuThe€ 1IeHTp. [lob3oBaTbes
(hakTaMu 0 TOM, YTO OMCCEKTPHCHI YTIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEIUHHBIC
MEPIEHANKYIISPBI K CTOPOHAMTPEYTOJIFHUKA IIEPECEKAIOTCS B OHOM TOUKe.

Brnagerp moHATHEM KacaTeNbHOM K OKPYXXHOCTH, IIOJIb30BAaThCSA TEOPEMON O MepHeHAUKYIISIPHOCTH
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KacaTeJIbHOU U paauyca, HpOBeI[éHHOI‘O K TOYKEC KaCaHHM.
Ilons3oBaThCs HpOCTGﬁMHMH TCOMCTPUICCKUMU HCPABCHCTBAMU, IOHUMATh UX HpaKTH‘lCCKI/If/’I CMBICIJI.
HpOBOILI/ITB OCHOBHBIC T'€OMETPHUUICCKUE MMTOCTPOCHUS C ITIOMOIIBIO UPKYJIA U JTIMHEHUKH.

IIpeomemuvie pe3yrvmamul OCBOSHHS IPOrPaMMBl y4eOHOTO Kypca K KOHIyoOyueHus B 8 kiiacce:

Pacrio3HaBaTh OCHOBHBIE BHIIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, MOJB30BATHCS MX CBOWCTBAMHU TPH
pEIIeHNN TeOMETPHUIECKUX 33]1a4.

[TpuMeHATh CBOHCTBA TOUKH TEpPEeceYeHUs] MeOUaH TPeyrojbHHKa (LIEHTpa Macc)B PELICHUH 3a/1ad.

Brnanere mnoHsiTHEM CpeaHEH JHMHMM TPEYrojlbHMKA W Tpalelud, NPUMEHSTh WX CBOHCTBA MpHU
pelieHun reoMerpuueckux 3anad. [lonp3oBaThca TeopeMoit Darneca U TEOpeMOl 0 IPONMOPLIMOHAIIBHBIX OTPE3Kax,
MPUMEHSTH UX JJISl PeLICHUS IPAKTUUECKUX 3a/1ay.

[TpuMeHATh NTpU3HAKK [T0I00US TPEYTOJBLHUKOB B PEIICHUH T€OMETPHUYCCKHX 3a/1ad.

ITomp3oBatecst Teopemoit [ludaropa mist pemieHHs TEOMETPHUECKUX W TpaKTHUecKux 3amad. CTpouThb
MaTeMaTHYeCKyl0 MOJIelb B TPAKTUYECKHX 3a/adaX, CaMOCTOSTENFHO [IelNaThb 4YepTéX W HAXOIUTh
COOTBETCTBYIOLIUE JJTUHBI.

Brnagerp mOHATHSAMEH CHHYyCa, KOCHHYyCa W TaHTE€HCAa OCTPOTrO yria MpPSMOYTOIBFHOTO TPEYTOJBHUKA.
[Tomp30BaTHCS STUMU MOHATHSIMH TS PEIISHIS TPAKTHYECKUX 3a/ad.

Bbruucnsate (pa3iMyHBIME CIIOCO0AMH) TUIONIAAb TPEYTOJbHUKA W TUIOMIAJ MHOTOYTONBHBIX (uryp
(IOMB3ysICh, T1Ie HEOOXOIUMO, KAIIbKYIATOpOM). [IpMEHSTh Moy4eHHbIe YMEHHS B IPAKTHYECKHUX 3a/1a4aX.

Bragetp MOHATHSAMH BIUCAHHOTO W IEHTPAIBHOTO YIJIA, HCIIOJNB30BAaTh TEOPEMBIO BITUCAHHBIX YTIIaX,
yraax MeXJly XOpAaMH (CeKyIMMHU) U yTiie MKy KacaTelbHOM NXOPI0il MPH pelIeHny TeOMETPUIECKUX 3a/1ad.

BHaILCTI) IIOHATHEM OIIMCAaHHOI'O ‘IGTLIpéXYFOJII)HI/IKa, IIPUMCHSTH CBOMCTBaA OITMCAaHHOTI'O
YeTHIPEXYTONFHUKA TIPH PEIICHUH 3a7ad.

[IpuMeHATH MOTydeHHBIE 3HAHWS HA MPAKTHKE — CTPOWTh MaTeMaTHYECKHE MOJENH IS 3a1a4 peaTbHON
JKM3HU U IPOBOAUTH COOTBETCTBYIONIUC BBIYUCIICHUA C IPUMCHCHHUEM HOI{O6I/I$I U TPUT'OHOMCTPHUHU (HOJ’II)?:YSICI), rac
HEOOXOMMO, KATBKYIISITOPOM).

IIpeomemuvie pe3yrvmamuvl OCBOSHHS IPOTPaMMBbI yueOHOTO Kypca K KoHIly oOyueHus B 9 Kiacce:

3HaTh TPUTOHOMETPHUUICCKUC Q)YHKHI/II/I OCTpPBIX YTJIOB, HAXOAWUTH C UX IOMOLIbBIO PA3JIMYHBIC 3JICMCHTLI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pelieHne TPSIMOYTOJIbHBIX TPEYTOJNBHUKOBY»). HaxomuTh (C MOMOIIBIO
KaJIbKYJIATOPA) JUTMHBI M YTJIbI JIJI HE TAOJWYHBIX 3HAYCHUU.

ITonp30BaThCS q)OpMYJ'IaMI/I MNPUBCACHUA U OCHOBHBIM TPUT'OHOMETPUUYCCKUMTOXKACCTBOM JI HAXOXKACHUA
COOTHOIICHHUA MEX]Ty TPUTOHOMETPUIECKIMH BETUMINHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUIS HAaXOXJIEHUS Pa3lIUYHBIX MJIEMEHTOB TPEyrOJbHUKA
(«pereHne TPeyroIbHUKOBY), IPUMEHATh UX IPU PEIICHUH T€OMEeTPUIECKUX 3a1a4.

Bnagers mnoHATHAMH TpeoOpa3oBaHUs MMOMO0MsS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAO0OHBIX (uryp.
[Tomp30BaThCsl CBOWCTBAMHU TMOAOOWS TMPOU3BOIBHBIX (DUTYp, YMETh BBIYHCISTH [UIMHBI M HAaXOIUTh YIIBI Y
nof00HbIX Quryp. [IpuMeHsTh CBOWCTBa MOA00US B MIPAaKTUYECKHUX 3a/adax. YMETb IPUBOAMUTH IIPUMEPHI
NOJOOHBIX (UTYPB OKPYXKAIOIIEM MHUPE.

[lomp30BaThCs TEOpeMaMH O MPOW3BEIEHUH OTPE3KOB XOPH, O MPOU3BEIACHHU OTPE3KOB CEKYIIHX, O
KBajpare KacartenbHOW. [lob30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPHYECKHH ¥ (U3WYECKUH CMBICT,
IMPUMCHSATH UX B PCHICHUN IT'COMETPHUICCKHUX U @HSHLICCKI/IX 3a1a4. HpI/IMeHSITI) CKaJIApHOC IPOU3BEACHNE BEKTOPOB
JUISL HAXOXKACHUSI ITUH U YIJIOB.

ITonp30BaThCcs METOAOM KOOPJIMHAT HA IUIOCKOCTH, NMPUMEHATH €r0 B PEUICHUH TeOMETPUUECKUX U
MPaKTUYIECKUX 3a7ad.

BHaJIeTI) MMOHATHUAMUA NPAaBUIBHOI'O MHOI'OYI'OJIbHHMKA, MJIMHBI OKPYXHOCTHU, JJIWHBI AYT'H OKPYKHOCTHU U
paauaHHOM Mepbl yria, yMETh BBIUMCIATH IUIOWIAAL Kpyra u ero yacteil. IIpuMeHsTh moiydeHHbIE YMEHUS B
IMMPAKTHYCCKHUX 3aJavdax.

HaxonuTh ocu (M1 EHTPBI) CAMMETPUH (QUTYD, IPUMEHSTH JIBUKESHUS TUIOCKOCTHB MPOCTEHINTNX CIyJasX.

IIpuMeHATh MOMyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJAENHU AJA 3a7a4 peabHON
JKU3HU U MIPOBOAMTH COOTBETCTBYIOIINE BHIYHCIICHUSI C TPUMEHEHUEM TI0JIOOUS U TPUTOHOMETPHUYECKUX (PYHKITUN
(TIoNTB3ySACh, TAC HEOOXOIUMO, KAJTBKYIISITOPOM).
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TEMATHYECKOE IIVTAHUPOBAHME

7 KlIACC
No | HaummenoBanme paznenoB u | KommdgecTBo | OnmekTpoHHBIC (ITUGPOBHIE) OCHOBHBIE BHIIBI JESTETFHOCTH 00yYarOIINXCS JlesTenbHOCTD yUUTETS C
n/n TEM MPOrPaMMEI 4acoB o0Opa3oBaTebHbIE PeCypChl YYETOM IIPOTPaMMBEI
Bcero BOCIIMTAHMUS! [ITKOJIBI
1 IIpocreitmme 14 bubmuoreka [IOK DopMyIHpoOBaTH OCHOBHEIE TTOHATHS U | -yCTaHOBJICHHE
reoMeTpuueckue QGUrypbl H https://m.edsoo.ru/7f415e2e | ompenencHus. PacnosnaBaTth H3y4YeHHbIC | JIOBEPHUTCIbHBIX  OTHOIICHUIT
ux cBoicTBa. M3mepenue reoMeTpuyeckue  QUTypbl, ONpegedasiTb UX | MEKAY neIarorndecKum
TeOMETPHUUECKUX BETTMUUH B3aMMHOE PACIOIOKEHHNE, BHIMOJHATH YePTEX N0 | paOOTHUKOM u
YCIIOBHIO 3a71a4H. 00yYaronuMHucs,
IpoBoanTh NpocTeiiie MOCTPOSHHS C MOMOIIBIO | CIIOCOOCTBYIOLIMX
UPKYJISIU JIMHEUKH. IMO3UTUBHOMY BOCIIPpUATUIO
W3mepsaTh TNUHEHHBIC W YIJIOBBIC BEIHYUHBI | OOYYAIONIMMUCS
T€OMETPUIECKUXHU MPAKTUIECKIX OOBEKTOB. TpeOoBaHMIA u IPOCKO
Onpenensitb «Ha TJa3» pa3Mepbl peajbHBIX | MEJaroruueckoro paboTHHUKA,
00BEKTOB, MPHUBJICUCHHUIO X BHUMAaHHS K
NMPOBOIUTD IPYOYIO OLIEHKY HX Pa3MEPOB. 00cyxk1aeMoil Ha ypoKe
Pemarnb 3aga4d Ha BBIYMCIICHUC JJIMH OTPC3KOB U I/IH(i)OpMaHI/II/I, AKTHUBU3alluu
BCJIMYUHYTJIOB. MMO3HABATEIILHOM
Pemarsr 3a7aud Ha B3aMMHOE pPACMONOKCHUE | NEATCIBLHOCTH;
reOMETPUYECKUX PUTYP. - MOoOyXjeHHue O00YydaroUUXCs
IMpoBoanTh KiIaccuPUKAMIO YIJIOB, BBIYHCIAATH | COOJNIONATH HA YPOKE
JUHEHHBIE ¥ YIJIOBBIC BEIUYMHBI, MPOBOTUTHL | OOIICTIPUHSATHIC HOPMBI
HEOOXOIUMBIE JIOKA3aTEeNbHBIC PACCYKICHUS. MOBE/ICHUS, MTPABUIIA OOINCHHS
3HAKOMHTBCSI C HCTOPHEl Pa3BUTHSI TEOMETPUH co CTapIIUMH
2 TpeyronpHuKH 22 bubmmotexa [{OK Pacno3HaBaTh mapbl PaBHBIX TPEYrOJbHHUKOB Ha | (I€Jaroru4ecKUMU
https://m.edsoo.ru/7f415e2e | roroBeixYepTexax (C yKazaHHEM IIPHU3HAKOB). paboTHUKaMK) u
BuiBoauTh CIIEJICTBUS (paBeHCTB | CBEPCTHHKAMH
COOTBETCTBYIOIIMX ~ 3JIEMEHTOB) W3 paBeHCTB | (0OyYarOIIMMUCS), HPHHIMUIIEI
TPEYTrOJIbHUKOB. y4eOHOM AUCIMIUIMHEI 1
@ opMyJIMPOBATH ONIPEICICHHS: OCTPOYTOJILHOTO, | CAMOOPIaHU3AlNY;
TYIIOYT'OJIbHOTO, MpAMOYTOJILHOTO, = IIPUBJICYCHUC BHUMAHUS
paBHOOEPEHHOTO, PaBHOCTOPOHHETO | 00YYarOMUXCS K IEHHOCTHOMY
TPEYTOJbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEAWAHBl | aCIEKTYy  M3Y4aeMBIX  Ha
TPEyrolbHHUKA;, CEPEIUHHOTO MEPIEHIUKYIsIpa | YpPOKax ABICHHH, OpraHU3aLUs]
OTpE3Ka; nepuMeTpa TpPEeyroibHUKA. | UX PabOTHl ¢ IOJyd4aeMOH Ha
®opmyJIMpoBaTHL  CBOIiCTBA W TPU3HAKH | YPOKE COLUAIBHO 3HAYUMOH
paBHOOEIPEHHOTO TPEYToJbHHKA. Crponts | nHpOpMaImei
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YepTeXKH,  pemarb  3adadyd ¢ IOMOIIKIO
HaXO0XJICHUS PaBHBIX TPEYroJbHUKOB. [IpUMEHSTH
MPHU3HAKH paBeHCTBA MPSIMOYTOJIEHBIX
TPEYrOJIbBHUKOB B  3amavax. Mcmoab3oBaTh
nU(ppPOBBIE PECYpPChl ISl UCCICAOBAHUS CBOWCTB
n3y4aeMbix (uryp. 3HAKOMHUTBCS C HUCTOPHEH
Pa3BUTHS T€OMETPHU

BeiBoguTh CJIEICTBUS (paBeHCTB
COOTBETCTBYIOIIMX  3JIEMEHTOB) U3  DPaBEHCTB
TPEYrOJIbHUKOB.

®opMyJIMPOBATh OIPEIEICHUS: OCTPOYTOJIbHOIO,
TYTIOYTOJILHOTO, MIPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPEYroJbHUKOB; OWUCCEKTPHCHI, BBICOTHI, MEIUAHBI
TPEYrolIbHUKA;  CEepPEeIWHHOr0  MepHeHAMKYIsIpa
OTpEe3Ka; IepUMeTpa TPEYroIbHUKA.
DopMyIUPOBATH CBOMCTBa u MPU3HAKU

PaBHOOEIPEHHOTOTPEYTOJILHHUKA.

CTpouTh YepTeKd, pemiaTh 3aAa4d C MOMOIIBIO
HaXO0XJICHUS PAaBHBIX TPEYTOJIbHUKOB.

IpuMeHsITH TPU3HAKKA PABEHCTBA MPSIMOYTOJIbHBIX
TPEyroJbHUKOB B 33aJa4ax.
Hcnoas3oBate  1udpoBbie
HccIeI0BaAHUS

CBOWCTB U3y4YaeMbIX puryp.
3HAKOMHUTBHCS ¢ HCTOPHEil Pa3BUTHS TEOMETPUH

pecypcel  Js

[apannensHble NpsIMbIE,
CyMMa YTJIOB TPEYTOJIbHHKA

14

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

DopMyJIHPOBATH NOHATHE napaieabHbIX
MPSMBIX,

HAXOIMTh MIPAKTHYECKHE IPUMEPHI.

M3yuyaTh cBoiicTBa yriioB, OOpa30BaHHBIX NpU
MEPECEUEHNN NapajuIeNbHbIX NPAMBIX CEKYyLIEH.
IIpoBoauTh [0Ka3aTeNbCTBA  MAPATUICTHHOCTH
JIBYX TPSMBIX C IOMOLIBIO YIJIOB, 0Opa3oBaHHBIX
MIPH EPECEUEHNH ITHUX MPAMBIX TPETHEH MPSMOU.
BbruucaaTs cyMMy yIVIOB  TPEyrojbHHKa U
MHOI'OYTI'OJIbHHUKA.

HaxoauTsp unciioBele U OyKBEHHBIE 3HAYCHUS YTIIOB
B TEOMETPUYECKHX 3a/ayaXx C MHCHOJIb30BAHHEM

—MHULUHPOBAaHUE ee
00CYXIIeHHsI, BBICKa3bIBAaHHS
00y4JaoIUMUCS

CBOEr0 MHEHUS IIO €€ IIOBOAY,
BBIpaOOTKH CBOETO K HEl
OTHOUICHUS;

- HCTIOJIb30BaHKE
BOCIMTATENbHBIX
BO3MOXHOCTEH coAepxaHus

y4e0HOTO TpeaMera  depes
JIEMOHCTPALIUIO

o0yJaromumcst PUMEPOB
OTBETCTBEHHOTO,

IpaXkJaHCKOTO MTOBEICHHUS,
OPOSIBIICHUS  YEIIOBEKOJIIOOUS
U JT00pOCEepEYHOCTH, dYepes
nonoop COOTBETCTBYIOIINX
TEKCTOB JUUIsl UTEHUS, 3aaad
JUISL  pelIeHus, MpOoOIEeMHBIX
cUTyauui st oOCyKAeHUs B
KJ1acce;

- TpUMEHEHWe Ha YypoOKe
WHTEPAKTUBHBIX OpM pabOTHI

c 00yYaromuMHcs:
WHTEIIEKTYaIbHbBIX urp,
CTUMYJIUPYIOLINX

MO3HABATEIHHYI0 MOTHBAIIUIO
00yJaronMXxcs; TUCKYCCHH,
KOTOpBIE AIOT O0YyYaromuMcs
BO3MOXXHOCTh nprodpecTu
OIIBIT BCIACHUA
KOHCTPYKTUBHOIO  JIMAJIOTa;
TPYyNIoBOil  paboTBl  WiH
paboTel B Tapax, KOTOpEIC
y4aT KOMaHIHOH paboTte u
B3aMMOJICUCTBUIO C JIPYTHMU
JICTHMH;

- BKJIIOYCHHE B YPOK HIPOBBIX
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TEOpeM O CyMME YIJIOB TpPEYroJdbHUKAa H | IPOLEAYP, KOTOPBIE IIOMOIal0T
MHOI'OYT'OJIbHUKA. HOJAEPKATh MOTHUBALIHIO
3HAKOMMTBCSI € HCTOPHEll Pa3BUTUS TEOMETPUH 00y4arommxcsi K IOIy4CHHIO
4 OKpY>KHOCTB M KPYT. 14 bubmmorexa [{OK ®opMy.IHPOBATHL  ONpeeJeHUsl. OKPYXHOCTH, | 3HaHHI, HaJTaKUBaHUIO
I'eomerpuueckue https://m.edsoo.ru/7f415e2e | xopxsl, TMamMeTpa M KacaTeIbHOH K OKPY)KHOCTH. | HO3UTUBHBIX MEKINYHOCTHBIX
MIOCTPOEHUS M3yuaTh WX CBOWCTBA, TIPU3HAKH, CTPOUTH | OTHOIIECHWH B KJ1acce,
YEPTEKHU. IIOMOTAIOT YCTAHOBJICHUIO
HccenenoBathb, B TOM 4HCiIe UCMOJb3Ys HH(POBbIE | 100pOKeIaTEIbHOM
pecypehl: OKPY>KHOCTh, BITHCAHHYIO B yroJ; HEHTP | aTMOC(EpPHI BO BpPEMs ypOKa;
OKPY>KHOCTH, BIIMCAHHOW B yroj; PaBEHCTBO | - WHULMUPOBaHUE U
OTPE3KOB HOJIEPIKKa
KacaTeJbHBbIX. UCCIIEI0BATENIbCKOM
Hcnoan3zoBars Meron ['MT i nokaszaTeiabCTBa | JESATENBHOCTH  OOy4YarOIUXCS
TEOpeM O IIepeceueHHHd OHCCEKTpHC YIVIOB | B paMKaxX peajlu3aldd HMH
TPEYroJIbHUKA U CCPCAUMHHBIX IICPIICHAUKYIAPOB K | MHAMBUAYAJIbHBIX u
CTOpOHaM TpeyronbHUKac nomouiso I'MT. IPYIIIOBBIX
OBJjageBaTh NMOHATHSIMHM BITMCAHHON U ONMCAaHHOM | UCCIENOBATENBECKUX MIPOEKTOB,
OKPY)KHOCTEH TpEyrojbHHKA, HAXOAMTH IIEHTPHI | YTO  JacT  O0OydYaroIuMcs
TUXOKPYKHOCTEH. BO3MOXKHOCTb npuodpecTH
Pemiats OCHOBHBIC 3aayM HA MOCTPOEHME: yIJia, | HABBIKM  CaMOCTOATEILHOIO
PaBHOIO JaHHOMY; CEPEJUHHOIO MEepHEHIUKYJSIpa | PEIICHUS TEOPEeTUUECKON
JaHHOTO OTpe3Ka; MPSIMOIl, MPOXOJsiieil uepe3 | IPOONEMBI, '€HEPUPOBAHUS U
JaHHYI0 TOYKY U IHEpICHAMKYISIPHOH [TaHHOH | opopmiaeHHs  COOCTBEHHBIX
IPAMOIA; OMCCEKTPHUCHI JAaHHOTO yrina; | uuei, YBa)KUTEIHHOTO
TPEYroJibHUKOB OTHOLICHUA K YYXUM HICIAM,
I10 pa3IMYHbIM NIEMEHTaM. odopmieHHBIM B paboTax
3HAKOMHTBCS ¢ MCTOPHEH pa3BUTHSI T€OMETPUHU JIpyrux nccienoBarenei,
5 IToBTOpenue, 06001IeHE 4 Pemate 3a5a4u Ha IOBTOPEHUE, WLIIOCTPUPYIOIIUE | HABBIK Ty OJIMIHOTO
3HAHUU CBSABMMCIKY Pa3IMIHBIMHU YacTAMHU Kypca BBICTYTJICHUA nepen
6 OBLIEE KOJIMYECTBO 68 ayJuTOpUeH
YACOB 1O ITPOT'PAMME
TEMATHYECKOE IIVNTAHUPOBAHMUE
8 KlIACC
Ne | Haumenosanue paszgenoB u | KomuuectBo OnexTpoHHbIE (LU(DPOBLIE) OcHOBHBIE BUIBI AEATEIBHOCTH 00Y4aOIIUXCS JleaTenbHOCTD YUUTEN C
n/m TEM IIPOrPaMMbI 4acoB o0pa3oBaTresbHbIE PECyPChl Y4€TOM NPOrpaMMBbl
Bceero BOCIIUTAHUS LLIKOJIbL
1 YeThIpexyronbHUKH 12 BbubauoTeka LIOK MN300paxaTe W HAXOAMTh Ha  YepTeXax | -yCTAHOBIIEHUE
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quLIpéXYFOJ'II)HI/IKI/I Pa3HbIX BUAOB U UX 3JICMCHTHI.

DopMyJIHPOBATH onpeeJIeHus:
napajuieJiorpaMMa, — MpsIMOYTOJIbHUKA,  pomoa,
KBaJpaTa, Tpamleuud, paBHOOOKOH Tpameuuw,

MPSIMOYTOJILHON TpaIneLuu.

Jloka3bIBaTh M HCIHO0JIL30BATH INPH pPeLIeHUH
3aJa4 NPU3HAKU U CBOMCTBA: MapajuiesiorpaMma,
npsAMOYToNibHUKa, pomOa, KBagpaTa, Tpamleuuy,
PaBHOOOKOWTpAIIEINH, IPSMOYTOIBHOHN TpaTeIHH.
IIpumMeHsTL  MeTOA  YIBOGHHS  MEIMAaHBI
TpeyronbHuka. U cnoab30BaTh TUPPOBBIE pECYpPCH
JUTSL UCCTICTIOBAHUSICBOMCTB M3y4aeMbIX (puryp.
3HAKOMUTBHCS C HCTOPUEH Pa3BUTHsI TEOMETPUU

Teopema @aneca u TeopeMa
0 IPONOPLUHUOHAIIBHBIX
OTpe3Kax, Mog00HbIe
TPEYroJIbHUKH

15

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

IpoBoAUTH MOCTPOEHHUSI C TIOMOIIBIO UPKYJIS U
JUHEHKH ¢ HCHONb30BaHue TeopeMbl Dayeca u
TEOpPEMbl O  MNPOIMOPHHOHATIBHBIX  OTPE3Kax,
CTPOUTDH YETBEPTHINIIPOIIOPIIHOHATIBHBINH OTPE30K.
IpoBoaAUTHL A0KA3aTEIBLCTBO TOTO, YTO MEIHAHBI
TPEyrojJbHUKa TMEPECEKAIOTCS B OJHOW TOYKE, W
HAXOAMTh CBs3b C LEHTPOM Macc, HAXOAHUTh
OTHOIIICHHE, B KOTOPOM MEAUAHEBI JEATCS TOUKOM
UX TIEpECEUCHUS.

Haxoauth 110100HBIE TPEYTOJBHUKU Ha TOTOBBIX
yeprekax C  yKa3aHHEM  COOTBETCTBYIOIIHX
MIPU3HAKOB MTO100MS.

Pemath 3agauMm Ha TOHOOHBIE TPEYTOJIBHHUKH C
IIOMOIILIO0 CaMOCTOATEILHOTO MOCTPOCHUS
yepTexen 51 HAXO0XKIECHUS MOIOOHBIX
TPEYTOIBHUKOB.

IpoBoanTL 10KA3aTENLCTBA C HCIIOIL30BAHUEM
MIPU3HAKOB MTOI00MS.

Jloka3eIBaTh TpH MpHU3HaKa onoous
TpeyroabHUKOB. [IpUMEeHSATh MOTyYeHHbBIC 3HAHUS
MpU PEIICHHH TEOMETPUYCCKUX U TMPAKTUICCKUX
3a/1ay.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPUHI

ITnomans. Haxoxnenune
TJIOIIAJCH TPEYTrONbHUKOB U

14

BbubanoTteka [JOK
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OBianeBaTh NEPBUYHBIMH TPeICTABICHUAMH
00  oOmed Teopunm  1womaad  (Mepsl),

JIOBEPUTENBHBIX ~ OTHOIICHHUIN
MEKTY

NeJarornyeckKuM paboTHUKOM
1 00y4aroIUMuCH,

CHOCOOCTBYOIIUX
MO3UTHBHOMY  BOCHPHSTHIO
00y4JatOIUMUCS

TpeOoBaHMIA u mpocs0

MeIarorrdeckoro paboTHHKA,
MIPUBJICUYCHHIO UX BHIMAaHHUS K
o0cyX1aeMoil Ha ypoke
uHQOpPMaIK, AaKTUBU3AINH
[TO3HABATENBHOM
JICATSITLHOCTH;

- OOYXJleHHE O0YYatOLIHXCS
cOOJIFOIaTh Ha YPOKe

OO0IIeTPUHSATHIC HOPMBI
MTOBEICHMS, npaBujia
oO1eHus co CTapIIuMHU
(e 1aroruuyeCKuMu
paboTHHUKaMM) u
CBEPCTHUKAMU

(oOyuarormmMucst), TPUHITUATIBI
yUeOHOM JUCIUTLTUHBI 1

CaMOOpraHH3aIUH;
- TpPUBJCYCHHUE BHUMAHHS
oOyJaronuxcs K
[IEHHOCTHOMY ACIICKTY
M3y4aeMbIX Ha YpOKax
SIBICHUH, OpraHM3alusl WX

paboTel ¢ moiydaemMoil Ha
YpPOKE COIMaJIbHO 3HAYUMOU

uHopManuen
—MHUIMUPOBAHHE ee
00CYKIEHUs, BBICKA3bIBAHUS
00yYJaOIUMUCS

CBOET'O MHEHHS IO €€ [TOBOAY,
BBIPAOOTKH CBOETO K HEH
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MHOTOYTOJIBHBIX (PUTYP.
[Tnomaau nogoOHBIX GUryp

(¢opmyJIMpOBaTH CBOWCTBA IUIOIIAAH, BBICHSITH
WX HATJSIHBIA CMBICI.

BreiBOAUTH bopMysl TUTOIITATH
napauienorpaMma, TPeyrojibHHUKa, Tpamneuud Hu3
(hopMyIBI IUIOIAAN TPSMOYTOJIbHHUKA (KBaApaTa).
BoiBoauTh  (QOpMyNBl  IUIOMAANM  BBITYKJIOTO
YeTHIPEXYTOJbHUKA Yepe3 MAWAaroHald W  yrodi
Mexay Humd. Haxomuth momamu — uryp,
M300paXKEHHBIX Ha KJIETYATOM Oymare,
HCMOJIB30BAaTh pa3dneHrne (QUTypsl Ha YacTH U
JOCTpauBaHUE.

Pazouparsn NpuMepbI HCIIOJIb30BaHHUS
BCIIOMOTATEJIbHON  TUIOMIAMU  JJISl  PEIICHHUS
TeOMETPUYCCKHUX 3a71ay.

HaxoauTs mromaau nogo0HbIx Guryp.
BeranciasaTn IO Pa3INIHBIX

MHOTOYroJibHBIX ¢uryp. Pemars 3agaum Ha
TUIONIA/Ib C MPAKTUYECKUM COJIEpP’KaHuEM

Teopema [Mudaropa u
Hayaja TPUrOHOMETPHUH

10

BubanoTteka IJOK
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Joxa3biBaTh TeopeMy [Indaropa, ucnoab3oBaTh
e€B MMPAKTUYECKUX BBIYHCICHUSX.
DopMyJIMPOBATH OTIPE/IEICHUS
TPUTOHOMETPUIECKUX(DYHKIIMH OCTPOTO yria,
NPOBEPSITh UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUIECKHE COOTHOILICHHSB
MPSIMOYTOJIEHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHNUS MEXIY CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YrilaMu B 45° n
45°; 30°u 60°.

Hcnoab3oBaTh GopMyisl IpUBEICHAS U
OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO IS
HaXO0XJIEHUS COOTHOIIEHUH MEXAY
TPUTOHOMETPUIECKUMHE (QYHKIUSIMHUPA3THIHBIX
OCTpPBIX YIJIOB.

IIpuMeHsATHL MOTy4YEeHHBIE 3HAHUS U YMEHUS NTPU
PELICHUUIIPAKTUUECKHUX 3a1au.

3HAKOMMTBCSI € HCTOPHeEil Pa3BUTUS TEOMETPUH

VYTIIBI B OKPYKHOCTH.
Brnincannsie u onvcaHHbBIE

13

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

@opMyJIHPOBATH OCHOBHBIE  OIIpeNEeJICHHUA,
CBA3aHHBIE C yriJaMH B Kpyre (BIHCAHHBIN YToIl,

OTHOUICHUS;
- UCTIONBb30BaHHE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH COACPXKAHUA
yueOHOro TpeaMeTa depes
JIEMOHCTPALIUIO
oOyJaronmmcst

OPUMEPOB  OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBE/ICHNS,
MIPOSIBJICHUST 4ETIOBEKOIIO0HS
U J00pOCepaeUHOCTH, uepes3
nog00p  COOTBETCTBYIOIIUX
TEKCTOB JUIS YTCHUS, 3a1ad
UL pelieHHs, MPOOJIEeMHBIX
CUTyaIuil Ui OOCYKICHUS B
KJacce;

- TpUMEHEHWEe Ha YypOKe
WHTEPAKTUBHBIX dhopm
paboTel ¢ OOY4YaIOUTUMHUCS:
UHTEIUICKTYaJIbHBIX urp,
CTHMYJTUPYFOIITHX

MMO3HABATEIFHYI0 MOTHUBAIIHIO
00y4aromMXcst; AUCKYCCHH,
KOTOPBIE JAF0T O0YYArOIIAMCS

BO3MOXXHOCTh  MpHOOpecTH
OTIBIT BEACHUS
KOHCTPYKTHBHOTO  JIMaJIOra;

IpyMNIOBO# paboThl WK
paboTel B Tapax, KOTOpBIE
ydaT KOMaHJHOH paboTe u
B3aUMOJICHCTBUIO C IPYTMMH
JIETbMU;

- BKJIIOUYEHHE B YPOK MT'POBBIX

npouenyp, KOTOpBIC
HIOMOTAIOT
MOJJIePIKATh MOTHBAIHIO

00y4Jarommxcss K IONy4EeHUIO
3HAHWMH,
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YeTBIPEXYTOIBHUKH. UEHTpabHBIN yroi). HaxoauTs BOMCAHHBIE YIJIBI, | HAMAXHBAHWUIO  MMO3UTHBHBIX
Kacarenbnble k OMHUpaIoIIecss Ha OTHY AYTY, BBIMMCISTH YIIbI C | MEXIUYHOCTHBIX OTHOIICHUH
okpy>kHocTH. Kacanue MOMOIIBI0 TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI | B KJIacce, [IOMOTafOT
OKPYKHOCTEM O BIIMCAaHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O | YCTAHOBIEHUIO
LEHTPaIbHOM yTJI€. JI00posKenaTeTbHOMI
HccaenoBarh, B TOM 4YHCI€ C IOMOIIBIO | aTMOC(EPH BO BpEMs YPOKa;
U(pPOBBIX PECYpPCOB, BIMCAHHBIE M ONWCAHHBIEC | -  OpraHusanus  1medcrsa
YETBIPEXYTOJIbHUKY, BBIBOAMTB UX CBONCTBA M | MOTUBHPOBAHHBIX n
MIPU3HAKY. SpyAHPOBAaHHBIX
Hcnoab30BaTh 5TH CBOICTBA M NpH3Haku mpu | OOYHaromuXcs Haz
pelleHnn3a A OTCTAIOUIMH CBEPCTHUKAMHU.
6 [ToBTOpeHue, 0000IICHNE 4 Pemiatnb 331249 Ha MMOBTOPCHHE,
3HaHUH WITIOCTPUPYIOLIME  CBS3W MEXIY Pa3IHYHBIMHU
4JacTsMH Kypca
OBLIEE KOJIMYECTBO 68
YACOB IO [TPOTPAMME
TEMATHUYECKOE IIVIAHUPOBAHHUE
9 KIIACC
Ne | HammenoBanwue pazzaenoB u | KonnuectBo OnexkTpoHHbIE (ITUPPOBEIC) OCHOBHBIE BHJIBI JEATENEHOCTH 00yYaIOIINXCS JesrenbHOCTb yunuTENs C
/o TEM IIPOrPaMMBI 4acoB 00pa3oBaTebHbIE PECYPCHI YYETOM MPOrpaMMBbl
Bcero BOCITUTAHUSI LLIKOJIBI
1 Tpuronomerpust. Teopemsr | 16 Bu6noreka [JOK DopMyJIHPOBATH omnpeneJieHUs | -yCTaHOBIIEHUE
KOCHHYCOB W  CHHYCOB. https://m.edsoo.ru/7f41al2c | TPUTOHOMETPHHECKNX ¢GyHKUMI  TymbIX W | ZOBEPUTEIBbHBIX OTHOILIEHUH
Pemienue TpeyroiabHUKOB NPSAMBIX YIJIOB. MEXTY Ne1arorn4ecKuM
BoiBonuTh TEOpeMy KOCHHYCOB U TeOpeMy | paOOTHHKOM u
CHHYCOB(C paZiycoM OITMCAHHOM OKPY>KHOCTH). | 0OydYaromuMHUCH,
BeiBoauTh  GopMynbl AN BBIUMCIEHHSA | CIIOCOOCTBYIOLIMX
IUIOMaed ¢  HCHOJB30BAaHMEM  TEOPEM | MMO3UTHUBHOMY  BOCIPHUSATHIO
TPUTOHOMETPUHU (bopmyna TUIOMIAN | OOyJaromuMHUCS TpeOOBaHUN
TpPEeyrojbHUKa 4Yepe3 JABE CTOPOHBI W Yroid | M Mpoch0 Meaaroruyeckoro
MEXITY HUMH, ¢bopmyna Iomaan | pabOTHUKA, IPUBIICUEHHUIO HX

YEeTHIPEXYTOJbHUKA YePe3 ero JuaroHajid U yroji
MEXy HUMH).

Pemathp TpeyroibHHUKH.

Pematnb nmpakTudeckue 3aauu, CBOSIIUECS

K  HaxOXICHHI0O  pa3IMYHbIX  DIIEMECHTOB
TPEYrOJIbHHUKA

BHUMaHMS K O0OCYyXmgaeMou
Ha ypoke  uHGOPMAIIHH,
AKTHUBU3AIAN
ITO3HABATEJIbHOMN
JIESTeNIbHOCTH;

- mo0yKaeHue o0yJaromuxcs
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[IpeobpazoBanue mogo0owUsl.
Merpuueckue
COOTHOIIICHHUS B
OKPY>KHOCTH

10

bubauoTteka LIOK
https://m.edsoo.ru/7f41al2c

OcBauBaTthb
O 100uSI.
HccnenoBarhb
3JIEMCHTOB
IO 100uSI.
Haxoauts mpumepsl mogoOust B OKpy’Karomeit
JIEHCTBUTCIIFHOCTH.

BorIBoAUTH METpUYECKHE COOTHOILICHUS MEXIY
OTpe3KaMH XOpJ, CEKYINUX W KacaTelIbHBIX C
HCII0JIb30BaHUEM BIIMCAHHBIX YTJIOB Hu
MOJOOHBIX TPEYTOJILHUKOB.

Pemath reomeTpuueckue 3aavud U 3aJavd U3
pPeaNbHOM )KU3HN C UCTOJIh30BAHUEM TOJ00HBIX
TPEYTOJILHUKOB

NOHSATHE npeoOpazoBaHus

OTHOLIECHUE JIMHEHHBIX
¢uryp mpu  npeoOpazoBaHUU

Bexkropsl

12

bubauoTreka LIOK
https://m.edsoo.ru/7f41al2c

Hcnoab3oBaTh BEKTOPHl Kak HampaBliCHHBIC
OTpE3KH, HCCIeA0BaTh TE€OMETPUUYECKHI
(mepemerienue) u (GuU3MUECKUi (CHIIa) CMBICIBI
BEKTOPOB.

3HaTh omnpeneaeHHsl CYMMBI H  Pa3HOCTU
BEKTOPOB, YMHOXXEHHS BEKTOpa Ha YHUCIIO,
HCCIe10BaTh TeoMeTpudeckud M pusnyeckuit
CMBICIIBI JTHUX OIEepALMH. Pemats
TeOMETPUYECKHE 3a/ladll C HCIOIb30BaHUEM
BEKTOPOB.

PackaanpiBaTh BEKTOP o
HEKOJUTMHEAPHBIMBEKTOPAM.
Hcnoab3oBath  CKaIspHOE
BEKTOPOB,

BBIBOJUTH €0 OCHOBHBIE CBOWCTBA.

BoruueasaTh cyMMy, pPasHOCTh M CKaJSIpHOE
MIPOM3BEICHIEBEKTOPOB B KOOPAMHATAX.
[puMeHATH CKaIApHOE TPOHM3BEJCHHE IS
HaXOKACHUSIJIMH U YTIIOB

JIBYM

HPOU3BE/ICHHE

HeKapTOBI:I KOOpAWHATEI HA
IIJIOCKOCTH

bubauoTteka LIOK
https://m.edsoo.ru/7f41al2c

OcBanBaTh NOHSITHE TPSIMOYTOJIBHOM CHUCTEMBI
KOOpJMHAT, I€KaPTOBBIX KOOPAUHAT TOUKH.

BbIBOAUTH YypaBHEHHE MPSMOA U OKPY>KHOCTH.
BblaeassTh MONHBIA KBaApaT AN HAXOXKICHUS
LIGHTpa W paguyca OKPYXKHOCTH 1o €€

COOJIOIaTh Ha YPOKe

OOIIeTIPUHSATHIC HOPMBI
MOBEJICHUS, npaBmiIa
o0rmIeHus co

CTapIIUMHU
(TmegarormaecKuMH
pabOTHHKAMM) u
CBEPCTHUKAMU
(oOyuaromummucs),
TIPUHITATIBI yaeOHOH
JUCHUITJIMHBI 1
CaMOOpTaHHU3aIINH;

- MpHBICYCHHEC BHUMAHUS
00yJaronmxcs K
HEHHOCTHOMY ACTICKTY
M3ydaeMbIX ~ Ha  ypoKax
SIBIICHUH, OpraHu3aius HuX

paboTel ¢ moilydyaeMoil Ha
YPOKE COIMaJIbHO 3HAYUMOU

wHpOpMaIe
—HUHUIMUPOBAHUE ee
00CyXIeHMs, BBICKA3BIBAHUS
00y4JaIOIUMUCS
CBOET0 MHEHHSI IO €€

MOBOJTY, BEIPA0OTKH CBOETO K
Hel

OTHOIIICHUS;

- WCTIOJIb30BaHHE
BOCIIMTATCJIBbHBIX
BO3MOXKHOCTEH COZIEpKaHMs
y4eOHOro TmpenMera depe3
JEMOHCTPAIINIO
oOyJaronmmcs
OTBETCTBEHHOTO,
IPaXKJIAaHCKOTO MTOBEJICHHS,
MIPOSIBIICHUS YETIOBEKOIIIOOHS
U J00pOCepACYHOCTH, Uepes3
moa00p  COOTBETCTBYIOITUX

MIPUMEPOB
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YpaBHEHHUIO.

Pemate 3amaum  Ha  HaXOXKICHHE  TOYCK
IepeceueHnss TMPSMBIX M OKPY)KHOCTEH C
MOMOIIbI0 MeTola KoopauHaT. Hcmoab3oBaTh
CBOMCTBa yrioBOro Ko3(h(uIMeHTa NpPSIMOU Npu
pereHnu 3amad, JUTS OTIpEIeTICHHS
PaCIONIOXKEHUS TIPSAMOM.

[IpumeHATHL  KOOPAMHATHI  MPU  PEUICHUH
TEOMETPHYECKUX W TMPAKTUYECKHX 3ajad, I
ITIOCTPOCHHUST MaTEMAaTHYECKUX MOJEIEH pearbHbBIX
3a/1a4 («MeTo KOOPAUHAT).

IMoab30BaTbLCA 1151 IOCTPOCHUS U UCCIEN0BAHUM
Ir(POBBEIMHU PECYpPCaMIL.

3HAKOMHTBHCH ¢ HCTOPHUEN Pa3BUTHS T€OMETPUHU

IIpaBunbHBIE
MHOTOYTOJIbHHKH. JlJTnHA
OKpPY>KHOCTH U IUIOILAMb
Kpyra. Beruucnenue
miomanen

bubauoTreka LIOK
https://m.edsoo.ru/7f41al2c

@®opMyJMpPOBaTH  ONpEJeNieHHe MPaBUIbHBIX
MHOTOYTOJIbHHKOB, HAXOAUTh MX JJEMEHTHI.
Ilosb30BaThCA MOHATHEM JUIMHBI OKPYXHOCTH,
BBEJIEHHBIM  C TTOMOIIIBIO MIPaBUIIBHBIX
MHOTOYTOJIbHUKOB, ONpeAeasaTs yucio [, nnuny
JIyTH U paliaHHYIO0 Mepy yIJIa.

IIpoBoauTh mepexoa OT paJllaHHON MEphl yriak
TpajlyCHOH 1 HA00OPOT.

OmnpenessTh IUIOMIATL KPyTa.

BeiBoqute  (Qopmyant (B TpagycHOM U
paguaHHOM Mepe) A JUIMH JOyT, TUIoIIaaei
CEKTOpPOB U CETMEHTOB.

BbruucasaTy 1mwiomaan QuUryp, BKIIOUYAIOMINX
3JIEMEHTBIOKPYKHOCTH (KpyTa).

HaxoauThp mionaau B 3aja4ax peajibHOM )KU3HU

I[BI/I)KCHI/IH IIJIOCKOCTH

bubauoTteka LIOK
https://m.edsoo.ru/7f41al2c

Pasoupatre  mpumepsl, UJUTIOCTPUPYIOIINE
MOHSITHAIBUKECHHUS.

@DopMyJIMPOBATH ONPEACICHHUS MapaIJIeNIbHOTO
MepeHoca, MOBOPOTAa W OCEBOM CHMMETPHH.
BriBOAUTH ux CBOMCTBA, HAaX0AUTh
HETIOABUKHBIE TOUKH.

HaxoauTh 1IEHTpHI W OCH  CHMMETPU
npocredmux ¢uryp. [IpuMeHsiTh apayuIenbHBINR
NMEPEeHOC M CUMMETPUIO TPU  PELICHHUH

TEKCTOB JJIS 4YTEHHUS, 3a7a4
JUISL PEIICHUs, MPOOIEMHBIX
CUTYaIlil A7 00CYKIEHUS B
KJlacce;

- TIpUMEHEHHE Ha YpPOKe

HWHTEPAKTHBHBIX dhopm
paboTel C OOYyJarOIIUMUCS:
MHTEIUICKTYaJIbHBIX urp,
CTUMYJIUPYIOLINX
[I03HABATEIIbHYIO
MOTHUBAIMIO  OOYYAIOUINXCS;
JIUCKYCCHH,

KOTOpBIE JAroT

00yJaromMMcs BO3MOXHOCTh
NpUOOPECTH OMBIT BEJCHHUS
KOHCTPYKTUBHOTO  JTHAJIOTa;
IPYIIIOBOI pabOTHI WK
paboTel B mapax, KOTOpEIE
ydJaT KOMaHJIHOW paboTe u
B3aMMOJICHCTBHIO C JPYTHMHU
JETbMU;

- BKJIIOYEHHE B  YPOK
UTPOBBIX POLIETYpP, KOTOPHIE
HOMOTAIOT HOJIepKaTh
MOTHBAIIMIO 00YYAIOIINXCS K
NOJTY4YEHUIO 3HAHUM,
HaJIAKUBAHUIO TTO3UTUBHBIX

MEXKIINYHOCTHBIX

OTHOIIICHUHU B KJiacce,
MOMOTAIOT  YCTAaHOBJIEHUIO
JI0OpOXKEIaTSIIbHOM

aTMocdepsl BO BpeMs YpoKa,
- opraHuzaums medcTBa

MOTHBUPOBAHHBIX u
SPYANPOBAHHBIX

oOyJaronuxcs Ha
OTCTAIONUMH CBEPCTHUKAMH.
- MHHUIITHPOBAHUE U
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TeOMETPUYECKUX 3a/1a4 (pa30upaTh IPUMEPHI).
Hcnonn3oBaTh JUTST MOCTPOCHUS u
HCCIIeTIOBAaHUHIIM(POBEIE pecypehl

[ToBTOpeHme, 0600IMICHNE,
CHUCTEMaTU3AIis 3HAHUN

OnepupoBatb NOHATHAMH: ¢urypa, TOUKa,
npsMasi, yroji, MHOTOYTOJIbHUK, PaBHOOEAPEHHBIN
u PaBHOCTOPOHHUI TPEYroJbHUKH,
IPAMOYTOJIbHBII TPEYroJIbHUK, MeuaHa,
OuccekTpuca M BBICOTa  TpPEYroJbHHKA,
napajuiesorpaMm, pomO, MPSIMOYTOJIBHUK,
KBaJpaT, Tpalenus; OKPYKHOCTb, KacaTellbHasi;
pPaBEeHCTBO M ToA00ME (GUTyp, TPEYrONBHUKOB,
NapajuIeIbHOCTh u MIEePIEeHIUKYISIPHOCTh
OPSAMBIX, YIOJI MEXIY MNPSMBIMH, CHMMETPHS
OTHOCUTENPHO TOYKM W  HOpAMOW; JUIMHA,
paccTosiHuMe, ~ BeJIMYMHA  yrja,  IUIOIIA[b,
HEepUMETP.

Hcnoan3oBats  (opmyabl: mnepumeTpa U
TIoHIaan MHOTOYTOJIbHUKOB, JUTAHBL
OKPY)KHOCTH H  IUIOIIAAXW  Kpyra, o0Obéma
NPSAMOYTOJIHOTO MapajuiesIeIHUIeAa.
OmnepupoBaTh NOHATHSIMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOpJAMHAT, BEKTOP; UCMOJIb30BaTh TH
MOHATHS JUISL TIPE/ICTABIICHNS JAHHBIX U PELLICHUS
3aja4y, B TOM 4HCJIE€ W3 JPYrUX Y4eOHBIX
MPEeIMETOB.

PemaTte 3agaum Ha TOBTOpPEHHE OCHOBHBIX
MOHATHN,  WUIIOCTPAlMIO  CBA3EH  MEXIy
pa3IMYHBIMHA YacTAMHU Kypca. BblOupats Meton
JUTS peIlieHus 3a1a4u.

PemaTe 3a1a4m 13 NOBCETHEBHOM )KU3HH

OBIIEE KOJIMYECTBO
YACOB 1O ITPOTPAMME

68

MOAAEPIKKA
HCCIICIOBATEILCKOM

JIESTEIbHOCTA 00yJaIONTIXCS
B paMKax peaJn3alud HMHU

WHAWBUOYAJIBbHBIX u
TpyHnIoBbIX
HCCIICO0BATCIbCKUX
ITPOCKTOB, qTO JacT

00yJaronmmMcsi BO3MOXKHOCTb
MIPUOOPECTH HABBIKU
CaMOCTOSITEJIbHOTO PEILCHHUS
TEOPETUIECKOU POOIEMBI,
TeHEPUPOBAHUS u
oopMIIeHUST  COOCTBEHHBIX
1391 (9% 8 YBAXKUTEIIBHOTO
OTHOLICHUS K UY>KUM HIESIM,
opopMIIeHHBIM B paboTax

JIpYrux UCCIEeN0BATENEH,
HaBBIK TyOJIUYHOTO
BBICTYTICHUS nepen
ayIUTOPUEH,
apTyMEHTUPOBAHMS
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

IMosicHuTeIBLHASA 3aMMCKA

B coBpemenHOM mu(poBOM MHpPE BEPOSTHOCTh M CTATHCTHKA MPHUOOPETAIOT BCE OONBIITYIO 3HAYUMOCTD,
KaKk C TOYKM 3PCHHUS] MPAKTUUECKUX NPUIOKEHHH, TaK U MX POJIU B 00pa30BaHUM, HEOOXOAWMOM KaxKAOMY
yenoBeKy. Bo3pactaer umcio mpodeccuil, mpu OBIaJACHUH KOTOPBIMH TpeOyeTcs Xxopomas 0a30Bas MOJrOTOBKA B
00JacTH BEPOSITHOCTH M CTATHCTHKH, Takasl MMOATOTOBKA BayKHA ISl IIPOJOJDKEHUST 00pa30BaHuUs WISl yCIICITHON
npodeccuoHaTBLHON Kaphephl.

Kaxxaplii yenoBek MOCTOSHHO NMPUHUMAEeT PEUIEHHs Ha OCHOBE MMEIOLIUXCA y HEro JaHHBIX. A ans
000CHOBaHHOTO MIPUHSTHS PEIICHHUS B YCIOBUAX HEJOCTATKA MM N30BITKAa WH(pOpMAIHA HEOOXOJMMO B TOM YHICIIE
xopotro chopMHUPOBaHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

HMMeHHO MO3TOMY OCTpO BCTajda HEOOXOAWMOCTh CQOPMHUPOBATH Yy OOyYarOmMXCs (DYHKIHOHATIBHYIO
rPaMOTHOCTb, BKIIOYAIONIYI0 B ce0si B KaueCcTBE HEOTHEMJIEMOH COCTaBIAIOLICH yMEHHE BOCIPHHUMATH WU
KPUTHYECKN aHAJIM3UPOBATh WHGOPMAIUIO, MPEICTABICHHYI) B Pa3lMYHBIX (opMax, MIOHUMATh BEPOSTHOCTHBIN
XapaKkTep MHOTHX peaJIbHBIX MPOIECCOB M 3aBUCUMOCTEH, IPOU3BOIUTE MPOCTEUIIINE BEPOATHOCTHBIE PaCUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH NPUHIMIAMHU cOopa, aHalM3a M MpEeACTaBICHHUS JaHHBIX W3
pasiIuuHBIX cdep XKU3HU OOIIeCTBA W TOCYNAapCTBa MPHOOIIAeT OO0yJaIOMIMXCS K OOIECTBEHHBIM HHTEPECAM.
N3y4eHrne ocCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKH OpraHM3aIliH repedopa 1 MoACYETa YHCiIa BAPHAHTOB, B TOM
quciIe B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU T€OpUH TpadoB co3maér mareMaThdecKuil QpyHIaMeHT
Tt GOPMHUPOBAHUS KOMIIETEHIIMIB 00J1aCTH HHPOPMATHKH W HUPPOBBIX TeXHONOTHHA. [Tpy n3yueHnn cTaTucTuku
M BEPOSTHOCTH OO0OTAIAIOTCSl TPEACTABICHHSI OOYYaIOIMUXCI O COBPEMEHHOW KapTHHE MHpa W METOJaX ero
UCCIIeIOBaHuUs, POPMUPYETCS IOHUMAHUE PO CTATUCTUKU KaK MCTOYHHKA COLMAILHO 3HAYMMOM MH(POpMaLUH 1
3aKJIaJIbIBAlOTCSl OCHOBBI BEPOSTHOCTHOTO MBILUICHUSI.

B cooTBeTcTBHM ¢ JaHHBIME IIENSMH B CTPYKTYpE MPOTPaMMbI y4eOHOTO Kypca
«BeposATHOCT, W CTaTHCTUKa» OCHOBHOTO 0O0Iero oOpa3oBaHUS BBIACICHBI CIEAYIONINE COIepKaTeIbHO-
MeToaudeckue JUHUU: «[IpepcraBieHne JaHHBIX W OINHUCATENbHAs CTATHUCTHKA», «BeposSTHOCTB», «DneMEeHTHI
KOMOHMHATOpUKNY, «BBenenne B Teopuro rpadosy.

Conepxxanne nuHuu «lIpencraBiaeHue NaHHBIX M ONUCATENbHASI CTATHCTUKA» CIY>KUT OCHOBOM JJIs
(hopMHpOBaHUS HABBIKOB PabOTHI ¢ HHPOPMAIUEN: OT YTEHHUsI K MHTepIpEeTaluy HHopMaIiy, Ipe/ICTABICHHON B
TabnuIax, Ha JuarpamMmax u rpadukax, J0 cOopa, MPEACTaBICHUS W aHajiu3a JaHHBIX C HCIOJIb30BAHHUEM
CTaTHCTUYECKUX XapaKTePUCTUK CPEIHHX U paccerBaHus. PaboTas ¢ JaHHBIME, O0YYarOIInecs y4aTcs CYUTHIBATh
Y MHTEPIPETUPOBATH JaHHBIE, BBIABUTATh, ApIYMEHTHPOBATh M KPUTUKOBATH MPOCTEHIIINE TUITOTE3bI, Pa3MBIIIISATh
HaJ (akTopamu, BEI3BIBAIONIMMH U3MEHYMBOCTh, W OIICHUBATH WX BIUSHHE HA PacCMaTpUBaeMble BEIUYWHBI U
MPOLIECCHI.

WHTyuTHBHOE MNpEACTaBICHUE O CIy4allHOM HW3MEHUYMBOCTH, HCCIEIOBAHUE 3aKOHOMEPHOCTEH U
TEHJICHIIMA CTAaHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW JIsI U3YyUYEHHS TEOpPUM BEpOATHOCTEW. BoJibllioe 3HaueHue
HUMEIOT NMPAKTUYECKUE 3a/1aHUs, B YACTHOCTUOMBITHI C KIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJACIISIMH.

[lonsiTe BEpPOSITHOCTH BBOAUTCS KakK Mepa IMPaBAONONO0US CIy4aHOTO coObIThs. Ilpm wm3ydeHun
yaeOHOTO Kypca 00yJaromuecs 3HaAKOMSITCS C IPOCTEUIITUMU METOJJaMHU BBIYUCIICHISI BEPOSTHOCTEH B CITy9IalHBIX
JKCIIEPUMEHTaX C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMH, TTO3BOJISIOMINMU
CTaBHUTh M pelath Oosiee CIOXHbIE 3agaud. B ydeOHbI Kypc BXOIAT HayalbHBIE NMPEICTABICHUSO CIyYalHBIX
BEJIMYMHAX U MX YHCIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydgeGHOTrO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCSC MHOXECTBAMH M OCHOBHBIMHU
OmnepalMsIMH HaJ, MHOXECTBAMHU, PAaCCMATPUBAIOTCA MPUMEpPHl MPUMEHEHUs NJis pEUIeHUs 3a7ad, a Takke
WCTIOJIb30BaHMsI B IPYTHX MaTeMaTHYECKUX KypcaX U y4eOHBIX NpeaMeTax.

B 7-9 kmaccax m3yuaercsi yueOHBIH Kypc «BeposSTHOCTh M CTATHCTHKa», B KOTOPBIN BXOJST pa3iesbl:
«[IpencrapneHne JaHHBIX H  ONHUCATE]bHAsT CTATHCTUKA», «BeposiTHOCTBY, «JNeMeHTBHl KOMOWHATOPHKHY,
«Bsenenue B Teoputo rpadosy.

OO0miee YHMCIO 9acOB, PEKOMEHAOBAHHBIX IS H3y4YeHHs y4eOHOTo Kypca «BeposiTHOCTh M CTaTHCTHKA»,
— 102 gaca: B 7 ximacce — 34 gaca (1 uvac B Hezmenmo),B 8 kiacce — 34 yaca (1 gac B Henmemo), B 9 kimacce — 34
gaca (1 gac B Henento).

Conep:xanue ydyeOHOT0 mpeaMeTa
7 KJIACC
IIpencraBnenne AaHHBIX B BUjae Tabnwi, auarpamm, rpadukoB. 3amojHEHHE TAOJUI], YTCHHE U
MMOCTPOEHUE JuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHme TpadUKOB peaTbHBIX IPOIECCOB.
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Wzpneuenne napopManuy u3 1uarpaMm 1 TabJiHLl, HCIIOIb30BaHUE U HHTEPIIPETALUs TaHHBIX.

OnwucatenpHasi CTaTHUCTUKA: cpelHee apudMeTHYecKoe, MeOuaHa, pa3Max, HauOoiblliee U HaUMEHbIIEe
3HaYeHH Ha0Opa YNCIOBBIX JaHHBIX. [[pruMeps! ciry4aliHOMM3MEHINBOCTH.

CryuaitHpI S5KCTIEpUMEHT (OTIBIT) U CITy4aiiHOe coObITHe. BeposTHOCTh 1 YacToTa. PoTh MaaoBepOATHBIX U
NPaKTUYECKH JOCTOBEPHBIX COOBITH B Tpupoae u B obmiectBe. MoHeTa W uWrpaibHas KOCTh B TEOPUHU
BEPOATHOCTEM.

I'pad, BepmHa, pedpo. Cternens BepmnHbl. Yucio pédbep u cymmapHas creneHs BepinH. [Ipencrasienne
o cesasHoctu rpada. llemu um muknel. [lytm B rpadax. O6xox rpada (sinepos myts). [Ipencrasienue o0
OpHEHTHUpPOBaHHOM Trpade. Pemenue 3agauc momoIsio rpados.

8 K1ACC

[IpencraBnenue JaHHBIX B BUAE TAOIUII, AUATPaMM, TPaUKOB.

MHOXeCTBO, BJIEMEHT MHOXKECTBa, MOAMHOXecTBO. Omepanuu Hal MHOXECTBAMU: OOBbEAMHEHHE,
nepeceueHue, nomnoigHeHue. CBoiicTBa omepanuii Hal MHOXXECTBAMHU: IIE€PEMECTHTENIBHOE, COUYETATENIBHOE,
pacrpenenurenbHoe, BKiIOYeHUs. lcnonb3oBaHne rpauuecKkoro NPenCTaBICHHUS MHOMKECTB MJsl OIUCAHUS
peanbHBIX IPOIIECCOB U SIBIICHUH, IPU PEIISHNH 3ajay.

W3mepenne paccenBaHusl AaHHBIX. Jlucmepcuss M CTaHZApTHOE OTKJIOHEHHE YHCIOBBIX HaOOpOB.
HuarpaMma paccenBaHusI.

DOneMeHTapHble cOOBITUSI ciydaiiHoro ombita. CiyuaiiHbie coObiTus. BepostHocTH cOOBITHI. OMBITHL C
PaBHOBO3MOXKHBIMU 3JE€MEHTAPHBIMH COOBITHAMHU. CiydaiiHblii BbIOOp. CBSI3p MEXIY MallOBEPOSITHBIMU U
NPAaKTUYECKH JOCTOBEPHBIMU COOBITHUSIMHMB IPUPOJE, OOLIECTBE U HAYKE.

HepeBo. CBolicTBa 1epeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BHUCSYEH BEPUIMHBI, CBSI3b MEXIY
YHCIIOM BepIIWH U unciiom pédep. [IpaBuno ymHoxenus. Pemenue 3aga4d ¢ momousio rpados.

[IpotuBomonoxupie coObiTus. Jnmarpamma Oiinmepa. OObenvHEHHWE W IEepecedeHUe COOBITHH.
HecoBmectrbie coObitusa. dopMyna CIIOKEHHS BEPOSTHOCTEH. YCIIOBHAas BEPOATHOCTH. lIpaBmio yMHOXeHUS.
HeszaBucumeie coObiTusi. llpencraBieHne SKcriepuMeHTa B BHUAE JepeBa. PelieHue 3ajad Ha HaXOXKACHUE
BEpOSATHOCTEHNC MOMOLIBIO IepeBa CIyYaifHOTO 3KCIIEPUMEHTa, uarpamm Jiiepa.

9 KJI4ACC

[MpencraBienue AaHHBIX B BUJAE TabWIl, Auarpamm, rpad)MKoB, MHTEpHpETAlUs NaHHBIX. UTeHue u
MOCTPOCHUE TalJIHII, TUarpaMm, TpaQyKoB M0 peaabHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. Coueranus u unciao coderanuid. Tpeyronpnuk Ilackans. Pemenue 3agay c
UCIIOJIb30BaHNEM KOMOMHATOPHKH.

I'eomerpudeckast BeposiTHOCTh. CiydaiiHbIii BBIOOP TOYKHU M3 QHUTYPHI Ha TUIOCKOCTH, U3 OTPe3Ka U U3 IyTH
OKPY>KHOCTH.

Hcneitanue. Yenex m Heypada. Cepust UcHbITaHUA 10 nepBoro ycrnexa. Cepust ucnbITanuid bepHymu.
BepositTHOCTH cOOBITHI B cCepuM UCTIBITaHul bepHymm.

CrnyuaiiHasi BeJMYMHA M pacIpelesieHne BeposTHOcTeH. MareMaTHuecKoe OXKHAAHWE W TUCTIepPCHs.
[IpumMepbl MaTeMaTHYECKOr0 OXKHAAHHMS KaK TEOPETUYECKOTO CPEeIHEro 3HAa4YeHHUs] BeNUYMHBI. MaTeMaTHUecKoe
0’KMJIaHHUE U AUCIIEPCUs CIyYallHOM BEJIMUMHBI «YHCIIO YCIIEXOB B CEPUM MCIBITAHUI bepHyum».

[MonsTHe 0 3aK0HE OOMBIINX YHCeN. M3MepeHne BEpOsITHOCTEHN C TOMOIIBIO YaCTOT.

Posib 1 3HaUeHHNE 3aKOHA OOJBIINX YHCEI B IPUPOE U OOILECTBE.

IIpeomemuvie pe3yrvmamuvl OCBOSHHSI TPOTPaMMBbI yueOHOTO Kypca K KOHIly Oy4deHus: B 7 KJacce:

UurtaTe MHPOpPMALHIO, MPEICTABICHHYI B TaONWIAX, HA JWarpaMMax, IMPEJCTaBIATh JaHHBIE B BUJIC
TaOIUIL, CTPOUTH TUArpaMMBI (CTOJIOUKOBBIE (CTOJIOUATHIC)H KPYTOBBIE) IO MACCHBAM 3HAYCHUMA.

OnuchiBaTh ¥ HMHTEPIPETHPOBATh peANbHBIE YHCIIOBBIE JIAHHBIC, TIPEJICTAaBICHHbIE B TaOiMIAX, Ha
JIuarpammax, rpadukax.

Hcnonp3oBaTh Ui ONMCAHUSI JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CpeAHee aphU(METHUECKOe,
MerMaHa, HanOoJblliee M HaMEHbIIIee 3HAYCHNUS, pa3Max.

WNmerp mpencraBieHue O CiydailHOM W3MEHYMBOCTM Ha MpuMepax IeH, (QHU3HYECKHX BEJWYHH,
AHTPOIIOMETPUYECKUX AAHHBIX, UMETh IPEACTABICHHE O CTATUCTUYECKOH yCTOHYMBOCTH.

IIpeomemuvie pe3ynrvmamyl OCBOSHHS IPOrpaMMBbl y4eOHOT0 Kypca K KOHILy oOyueHus B 8 KJacce:

Wzpnekath ¥ npeoOpa3oBbIBaTh WHPOPMAIIMIO, TIPEJICTABICHHYIO B BHJIE TAOJMHII, TUarpaMm, rpagukos,
NPE/ICTABNIATh IaHHbBIE B BHJIE TAOJHII, AUarpamMmm, rpaduKoB.

OnwuceiBaTh AaHHBIE C MMOMOIIBIO CTATHCTHUECKHX TMOKa3zaTeseil: CpeJHUX 3HAYCHUH M MEp PaccerBaHUs
(pa3max, mucrepcus M CTaHIAPTHOE OTKIIOHEHNE).

HaxomuTh 9acTOTBl UHWCIIOBBIX 3HAUYEHWH W YacTOTHI COOBITHH, B TOM YHCIE O pe3yjbTaraM
WU3MEPCHHI U HAOIIOICHU.

HaxonuThs BepoOsSTHOCTH CiIydailHBIX COOBITUH B ONBITaX, 3HAs BEPOSTHOCTU 3JIEMEHTAPHBIX COOBITHH, B
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TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMUCOOBITHAMHU.

Hcnonp3oBaTh rpaduyueckie MOACTH: AEPEBO CIyYaliHOTO SKCIEPUMEHTA, AUarpaMMsbl Ditniepa, YucaoBast
npsMast.

OnepupoBarh MNOHATUSIMH: MHOXKECTBO, IOJMHOXKECTBO, BBIIIOJHATH ONEPALUMM HaJl MHOXECTBAMHU:
o0beTUHEHHUE, IepecedeHre, JONOTHEHUE, TICPEUUCIISTh SIIEMEHTH MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMKECTB.

Hcnonp3oBaTh rpaduueckoe MpeacTaBIeHue MHOXKECTB U CBS3€H MEXIy HUMU AJIS1 OIMCaHUs IPOLIECCOB
U SIBICHUH, B TOM YHCJIE TIPH PEILICHUH 337134 U3 APYTHX YUYEOHBIX IPEIMETOB U KypCOB.

[IpeameTHBIE pe3yabTaThl OCBOCHUS MMPOrPaMMBI Y4€OHOTO Kypca K KOHIy o0y4eHust B 9 Kkiacce:

W3Bnekate M mpeoOpa3oBeIBaTh MH(GOPMALMIO, MPEACTABICHHYIO B DPa3IHYHBIX HCTOYHUKAX B BHIC
Ta0IHII, THarpaMm, Tpa(uKOB, MPEACTABIATEH JaHHBIC B BUIE TaOIHUIl, AHarpamMmm, rpad)ukoB.

Pemrate 3amaun opraHr3oBaHHBIM MEPEOOPOM BAPHAHTOB, a TAaK K€ C MCIIOIb30BAHUEM KOMOMHATOPHBIX
NpaBUII U METOZOB.

Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKU /11 MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM YUCIJIE CPEIHUE
3HA4YEHUS] U MEPbl PACCEUBAHUSL.

HaXOZII/ITI) YacTOThl 3HAUEHUIH M YacCTOTHI CO6BITI/I$[, B TOM 4YHCJIC MOJIB3YACH pE3yJibTaTaMH HpOBeI[éHHBIX
M3MEpeHH 1 HaOIroAeHHH.

HaxonuTh BepoATHOCTH CiydallHBIX COOBITMM B H3YyYCHHBIX OIBITaX, B TOM 4YHCIE B OINbITaXx C
PAaBHOBO3MOXHBIMH  3JICMCHTAPHBIMU CO6I)ITI/I$1MI/I, B CCpuigX HUCIBITAaHUI J0 TIIEpBOIro ycmexa, B CCpUAX
WCTIbITaHU bepHyuin.

WNMeTph npencTaBieHue O ciydyailHOM BEJIMYMHE U O PACOPECICHUHN BeposITHOCTEN. IMeTh npeacTaBieHue
0 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4alfHOH HM3MEHYMBOCTH W O POJIH 3aKOHA

OOJBIIMX YMCEN B IIPUPOE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KlIACC
Ne | Hammenosanue pazznenoB u | KomudecTBo | DneKTpoHHBIE (HUPPOBEIE) OCHOBHBIE BHJIBI ICATEILHOCTH 00YYaIOIINXCS JesTenbHOCTD yUnuTeNs C
/o TEM MPOrPaMMEI 9acoB 00pa3oBaTebHbIE PECYPCH Y4€TOM NPOrpaMMBbl
Bcero BOCIIUTAHUSI LLIKOJIB
1 [IpencraBienne JaHHBIX 7 BbubGmmoreka HOK | OcBauBathp CIoco0bI NPEACTaBICHUS | -yCTAaHOBJICHUE
https://m.edsoo.ru/7f415fdc | craTucTHYECKUX TAaHHBIX U YACIOBBIX MACCUBOB JIOBEPUTEIIBHBIX OTHOIICHUH
C noMompr  TaboMIl W AMarpaMM  C | MEXAY [IeAarorn4eckuM
WCTIOJIb30BaHUEM aKTyaJbHBIX W BaXKHBIX JaHHBIX | paOOTHUKOM u
(memorpaduueckue JTAaHHBIE, MPOU3BOJCTBO | OOYYAIOIIUMHUCH,
MPOMBIIUIEHHON u CEJIbCKOXO3SIMICTBEHHOM | CLIOCOOCTBYOIINX
NPOAYKLHMH, OOLIECTBEHHbIE W  IMPHUPOAHBIC | O3UTHBHOMY  BOCHPHSITHIO
SIBIICHUST). oOyuaromumucs TpeOoBaHUN
H3yuyatp ™MeToabl pabOTHI C TAONWMYHBIMA U | B TPOCHO MMEAArOTHIECKOTO
rpaUUYeCKUMH  NPEICTABICHUAMH JaHHBIX C | paOOTHHKA, MPUBICYCHUIO MX
MOMOIIbI0  HUQPOBBIX  PECYypcoB B XOjA€ | BHUMaHUS K 00Cy)maeMoi Ha
MPaKTHYECKUX paboT ypoke WHPOPMAITIH,
2 OnwucarenpHas cTaTUCTUKA | 8 bubimoreka LHOK | OcBauBaTh NOHATHS: YHCIOBOH HaOOp, Mepa | aKTMBH3ALMHU
https://m.eds00.ru/7f415fdc | nenrpanbHOl TeHIEeHIMKA (Mepa IIEHTpa), B TOM | II03HABAaTEIbHON
yruciae cpegHee  apupMETHYecKoe, MeAuaHa. | JeSTEeIbHOCTH,
OnuchIBATH CTATHCTHYECKUE TAHHBIE C MIOMOIIBIO | - MOOYKIEHUE 00ydaromuxcs
cpenHero apu()MEeTHYeCKOro ¥ MeauaHsl. Pemiath | cOOMIONATE HA yPOKE
3aau. 0OHIeTIPHHSTHIE HOPMBI
H3yuaTh cBoiicTBa cpeHHX, B TOM 4YHUCIE C | TIOBEIEHUS, npaBuIa
MOMOIIBI0  IUMPOBBIX  PecypcoB, B  Xxojie | OOIIEHHS  CO  CTapLIUMH
MPaKTUIECKUX padoT. (TIeJarornuecKuMHu
OcBauBaTthb TOHSATHS: HanOoJIbIIIee U | pabOTHUKAMM) H
HalMEHbIIEE 3HAYCHHS YWCIIOBOIO  MAcCCHBa, | CBEPCTHUKAMH
pasmax. (oOyuarommMucst), TPUHLUIIBL
PemaTth 3a7a4d Ha BbIOOp Croco0a oOmucaHus | y4eOHOM AUCIUILIUHBL U
JAHHBIX B COOTBETCTBUH C TMPHUPOJION JAHHBIX U | CAMOOPraHM3allUH,
LEeJISIMU HCCIICAOBaHUS - TpUBIICYCHUE BHUMAaHUSI
3 Cry4aiiHas U3MEHUHUBOCTh 6 bubnunoreka IIOK | OcBamBaTh NOHSITHSI. 4YacTOTa 3HAYEHUH B | OOydarommXcs K
https://m.edsoo.ru/7f415fdc | maccuBe  maHHBIX,  TPYNIUPOBKA  JIAHHBIX, | HICHHOCTHOMY acIeKTy
THUCTOTpaMMa. N3y4aeMbIX HAa  ypoKax
CrpouTh ¥ AHAJNM3MPOBATH THUCTOrPAMMBI, | ABICHHH, OpraHU3alds HUX
noA0MpaTh TOAXOMANIMI IIar TIPYNIUPOBKU. | PA0OTBI ¢ TIOTy4aeMol Ha

OcBauBaTh rpaduvecKue MpeJCTaBICHUS Pa3HBIX
BUJIOB CIyYaiiHON M3MEHYMBOCTH, B TOM YHCIIE

YPOKE COLMAIBHO 3HAYUMOMU
nHpOpMaIen
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C TMOMOIIBIO IHM(POBBIX PECypcoB, B XOA€ | —~MHULIHUUPOBAHUE ee
MIPaKTUYECKOH pabOTHI 00CyXJIeH!s, BBICKA3bIBAHHS
4 bubnmoreka LIOK | OcBanBarp mousitusi: rpad, BepumHa rpada, | oOydaromumucs
Beenenue B Teoputo rpados https://m.edsoo.ru/7f415fdc | pebpo rpada, crerneHb (BaIEHTHOCTb BEPIIMHBI), | CBOEIO MHEHHU IO €€ IIOBOAY,
UMb U IUKJL. BBIPa0OTKH CBOETO K HEH
OcBauBaTh NOHATHA. TYTh B Tpade, diliepoB | OTHOLIEHUS,
MyTh,00Xx01 rpada, OpUEHTUPOBAHHBIN Tpad. - UCIIOJIb30BaHUE
Pemares 3agauMm Ha TOUCK CYMMBI CTEIEHEH | BOCIIUTATENBHBIX
BepmuHrpada, Ha mouck o0xoaa rpada, Ha MOUCK | BOBMOKHOCTEH COIEp KaHUs
MTyTEeHB OPUEHTHPOBAHHBIX rpadax. y4eOHOTO TpeaMeTa depe3
OcBauBaTh €HOCOOBI MPEICTaBICHUS 3aJa4y U3 | JEMOHCTPAIHIO
Kypca anredpsl, TEeOMETpPHH, TEOpUH | OO0yYarOIUMCS MIPUMEPOB
BEPOATHOCTEH, NPYTHX IPEAMETOB C TOMOIIBIO | OTBETCTBEHHOIO,
rpadoB (KapThl, CXEMbI, AJICKTPUYCCKHE IIEIH, | PAXKIAHCKOIO IIOBEICHHUA,
(YHKIMOHAIBHBIE COOTBETCTBUS) HAa IPUMEpPax MPOSIBJICHUS YEIOBEKOTIOOMS
BepositHocTe u  uactoTa | 4 bubanoreka LOK | OcBauBaTh NOHSTHS: CIyYallHBI OMBIT U | U JIOOPOCEPAEYHOCTH, Yepe3
CITy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc | cay4aitnoe coObITHE, MaJIOBEPOSTHOE u | oabop  COOTBETCTBYIOLIMX
PaKTUIECKUIOCTOBEPHOE COOBITHE. TCKCTOB JJIs1 YTCHUS, 3a1ad
M3y4aTh 3HAYUMOCTH MAJOBEPOSTHBIX COOBITUI B | U PEIIEHHS, IPOOIEMHBIX
TIPUPO/JIE ¥ OOIIECTBE HA BAKHBIX IIPUMEpPax CHTyaumui Juis 00CYKICHHS B
(aBapwum, HECYaCTHBIE cITyJad, 3amuTa | Kilacce;
MEepCOHANBHOWMH(OPMAIUH, TIepeiada JaHHbIX). - TNPUMCHCHME Ha YPOKe
H3yuath poilb KIACCHYECKAX BEPOSTHOCTHHIX | HHTEPAKTHBHBIX bopm
Mojenell (MOHeTa, WrpajbHas KOCTb) B TeOpUM | PaOOTHI ¢  OOyYarOIMMMCS:
BEPOSATHOCTEH. WHTEIJIEKTYaJIbHbBIX urp,
Habnwaate u wW3y4yaThb 4YacTOTy COOBITHIA B | CTUMYIHPYHOIIAX
MNPOCTBIXOKCIIEPUMEHTAX, B TOM YHCJIC C ITIOMOIIBIO | IIO3HABATCIIbHYI0O MOTHBALMIO
U(GPOBBIX PECYPCOB, B XOJC IPaKTHUCCKOM 00y4aromuXCsl; TUCKYCCHH,
paboTHI KOTOpbIE JIal0T
O6006m1enue, 5 TIOBTOPATH M3yYEHHOE M BHICTPAMBATHL CHCTeMy | OOYYAIOIMMCS BO3MOXKHOCT
cHUCTEeMaTU3alMs] 3HaHUN 3HaHUH. npuoOpPecTH OIBIT BEJCHUS
Pemath 3ajauyu Ha TpeEACTABIICHHE W OmMucaHue | KOHCTPYKTUBHOIO  JMAjIora,
JaHHBIX C IOMOIIbIO HM3YYCHHBIX XapaKTCPUCTHUK. IPYNIIOBOH paboOThI MiIn
OGcy#maTh NpUMepbl  CIy4ailHBIX COOBITHIA, | PA0OTBI B mapax, KOTOpbIe
MaJIOBEPOSTHEIX M IIPAKTUYECKH JOCTOBEPHBIX | YYaT KOMaHIHOW pabore n
CIy4aifHBIX COOBITHIA, HX POJU B IIPUPOJE M KU3HU | B3AUMOJICHCTBUIO C JPYTHMH
4eJI0BeKa JIETbMHU
OBLIEE KOJIMYECTBO | 34

YACOB IIO ITPOI'PAMME
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TEMATUYECKOE IINTAHUPOBAHHUE

8 KlIACC
Ne | Hammenosanue pazznenoB u | KomuuectBo | DnextpoHHbIe (HU(POBHIE) OCHOBHBIE BHJIBI ICATEILHOCTH 00YYaIOIINXCS JesTenbHOCTD yUnuTeNs C
/i TEM HMPOTPaMMBI 9acoB 00pa30BaTeIbHBIC PECYPCHI Y4ETOM IPOTPaMMBI
Bcero BOCHHTAHUS IIKOJIBI
1 [ToBTOpenue kypca’ kiacca 4 Bbubnuorexa LHOK IMoBTOPSITH H3yUEHHOE U BLICTPAUBATDH CHCTEMY | -yCTaHOBJICHHE
https://m.eds00.ru/7f417fb2 | 3nanwmii. JIOBEPHUTENBHBIX OTHOIICHHUH
Pemats 3agaum Ha NPEACTAaBICHUE W ONHMCAHUE | MEXKIY e IarOrH4eCKuM
JAHHBIX C TTOMOIIBI0 M3YYCHHBIX XapaKTEPHCTHK. | PAOOTHUKOM "
Pemarnb 3aaa4mn Ha npecTaBiIeHNE | 00yYaIOIIUMUCS,
IPYIIHPOBAHHBIX JAHHBIX W OMHCAHHUE CITyYaiHOW | CIIOCOOCTBYOLIHX
MU3MEHYUBOCTH. MO3UTHBHOMY  BOCIIPHSTHIO
Pemath 3agaum  Ha oOmpejAeieHHE YACTOTHl | OOYy4YarOIIMMHUCS TpeOOBaHMM
CIIy4aliHBIX COOBITHH, OOCYXICHHE NPUMEPOB | © MPOCHO MENAaroruvecKoro
CIly4allHBIX ~ COOBITH, = MaJIOBEPOSTHBIX W | paOOTHHKA, NMPUBJICYCHHIO HX
NPaKTHYECKH JOCTOBEPHBIX CIYYalHBIX COOBITHH, | BHUMaHHS K 00CYy)XIaeMoi Ha
WXPOJIH B IPUPO/JIE U )KU3HH YelIOBEKa ypoKe UHQOPMAITIH,
2 OnucarenbHast CTATUCTHKA. 4 bubmuoreka [JOK OcBauBaTh MOHATHSI: TUCIIEPCUS U CTAHJAPTHOE | AKTHBH3ALUH
PaccenBanue TaHHBIX https://m.eds00.ru/7f417fb2 | oTkioHeHHe, UCHOIB30BATh OTH XaPAaKTEPHCTUKH | NMO3HABATEIHLHOM
JUTSL OTIMCAHUS PACCEUBAHMS JAHHBIX. JIeSITeTTbHOCTH;
BoiiBUraTh rumote3bl 00 OTCYTCTBHHM WM | - NMOOYKAEHHE O0ydarolIHXcs
HAJIMYUHCBSI3H 10 JHarpaMMaM PacCenBaHUsI. co0moaTh Ha ypoKe
CTpouTh  [IMarpaMMbl ~ pacCE€MBaHWs 1O | OOILENPHUHSATHIE HOPMBbI
UMEIOIUMCS IaHHBIM, B TOM YHCJI€ C TIOMOIIBbIO | TIOBEIEHMUS, npaBuiia
KOMIIbIOTEPA o011eHus co
3 MmuoxecTBa 4 Bbubnmoreka [JOK OcBanBarhb MOHSTHSI. MHOXXECTBO, J3JICMCHT | CTapIIMMU
https://m.edso0.ru/7f417fb2 | MHOKeCTBa, TIOAMHOKECTBO. (meaarorn4ecKuMu
BbINOJAHATL  ONEpPAllMM  HaJ MHOXKECTBaMH: | PaOOTHHKaMu) u
00beTMHEHHE, TIEpeceUeHHE, TOTIOJIHEHNE. CBEPCTHUKAMH
Mcnonb30BaTh CBOWCTBA:  HEPEMECTHTENLHOE, | (00YJarOIMMMUCH), TPUHLIMIIBI
COYETATENBHOE, PACTIPEAEIUTENBHOE, BKIIOUEHHUs. | YICOHON TMCIUIUIMHBI U
Hcnoab3oBath Tpaduyeckoe mpencTaBieHHE | CAMOOPTaHHU3ALWY;
MHOECTB MPH OIMCAHUHU PEajbHBIX MPOLECCOB U | - TPHUBJICYCHHE BHUMAHUA
SABJICHUH, IPU PEIICHUY 33184 U3 APYTHX y4eOHbIX | 00ydarommxcs K
IPEIMETOB U KYpCOB LIEHHOCTHOMY aCIIeKTy
4 BepostHOCTS City4aitHOTO 6 bubmmoreka [IOK OcBauBaTh MOHATHSA: 3JICMCHTApHOE COOBITHE, | U3Y4aCMBbIX Ha ypoxax
coObITUS https://m.edsoo.ru/7f417fb2 | cnyuaiinoe  coObiTHE ~ Kak  COBOKYMHOCTh | SIBJICHHH, OpraHM3alis HX

OJIArONPHSITCTBYIONIMX DJIEMEHTAPHBIX COOBITHIA,

paboThl Cc mondy4aeMol Ha
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PaBHOBO3MOXKHBIC 3JIEMEHTAPHBIC COOBITHSI.
Pemiats 3aga4M Ha BBIYKMCIIEHUE BEPOSITHOCTEH
COOBITHH TI0O  BEPOATHOCTSM  DIJIEMEHTAPHBIX
COOBITHICITY4aifHOTO OIBITA.

Pemiats 3aja4uM Ha BBIYMCIICHHUE BEPOSTHOCTEH
COOBITHHH B ONBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMH COOBITUSMU, B TOM YHCIIC

C TIOMOIIBIO0 KOMITBIOTEPA.

IIpoBoauTs " HU3y4aThb ONBITHI c
PaBHOBO3MOXXHBIMH JIIEMEHTAPHBIMH COOBITHUSIMHU
(C UCHOIB30BAaHMEM MOHET, MIPAJBHBIX KOCTCH,
JIPYTHX MOJIETIEH) B X0/I€ IPAaKTUIECKON paOOTHI

Benenue B Teoputo rpados

Bu6nnoreka [JOK
https://m.edsoo.ru/7f417fb2

OcBauBaTh MNOHATHSA. JEpeBO Kak Tpad 0e3
[UKJIa, BUCSYasi BepIIMHA (JIKCT), BETBb JEpEBa,
MyTh B IEpEBE, IUAMETP JIepeBa.

HM3yuyatp cBoOMicTBa [JepeBa: CYLIECTBOBAaHUE
BHUCSYEH BEPIINHBI, €NHCTBEHHOCTD ITyTH MEXKIY
JIBYMsI BEPILIMHAMHU, CBsI3b MEX/Y YMCIIOM BEPIIUH
1 9rciaoMpédep.

Pemats 3a1a4u Ha TOMCK U NIEPEUNCIICHUE ITyTEeH
B JIepeBe, OINpezeIeHIe YKciIa BEPIIMH Win peéoep
B JiepeBe, 00X0/1 OMHAPHOTO JepeBa, B TOM YUCIIE
C IPUMEHEHHEM NPABHJIA YMHOXKEHUSI

Cayuaiinble COOBITHS

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

OcBauBaTthb NOHATHS: B3aMIMHO
MPOTHUBOIIOJIOKHBIE  COOBITHS, OMepaluu  Hal
COOBITHSIMH,  OOBEAMHEHHE M  MepeceyeHne
coObITHi, Auarpamma OJitnepa (Diinepa—BenHa),
COBMECTHBIC U HECOBMECTHBIEC COOBITHS.

H3yuaTh TeopeMbl 0 BEpOSTHOCTH OOBEIWHEHUS
JIBYX COOBITHI (popmymst CIIOXKEHHS
BEPOATHOCTEN).

Pematnb 3a7a4n, B TOM YHCIIe TEKCTOBBIE 3aJ1a41
Ha OIpeJeleHHe BEPOATHOCTEH OObeINHEHUs
MEPEeCeYeHUsT COOBITHII C TIOMOIIBIO YHCIIOBOM
IpsIMOM, AuarpaMm Oiinepa, GOpMyJIbl CIOKCHHS
BEPOATHOCTEH.

OcBauBaTh MOHSATHS: TPABUIO YMHOXKCHUS
BEPOSITHOCTEH, yCIIOBHast BEPOSITHOCTD,
HE3aBUCHMBIECOOBITHSI JEPEBO CIYYalHOTO OIIBITA.

YPOKE COLHAIBHO 3HAYUMOM
nHpopMarmeit

—MHUIAPOBAHHE ee
00CyX/IeHUsI, BBICKA3bIBAHUS
00y4JaroIuMHUCs

CBOETO MHEHHS T10 €€ TI0BOJY,
BBIPaOOTKH CBOETO K HEl
OTHOILICHHS;

- UCTIONIb30BaHNE
BOCITMTATEIbHBIX
BO3MOKHOCTEHN COAEPKAHUS
y4eOHOTO TpeaMeTa depe3
JIEMOHCTPAIINIO
00y4aromuMcs
OTBECTCTBCHHOTO,
IPayKIaHCKOTO TIOBEJICHUS,
MPOSIBJICHHS YEIOBEKOTIOOMS
U 100pOCepAEeIHOCTH, 4Yepes3
noadoOp  COOTBETCTBYIOIINX
TEKCTOB JUIA YTEHHs, 3a1ad
JUI  pelieHusi, MPOOJIEMHBIX
CUTYyalid 11l 00CYXK/ICHHS B
KJacce;

- IIPUMEHEHUE Ha YypOKe

MIPUMEPOB

MHTEPAaKTUBHBIX dopm
paboTel ¢ OOyYarOIUMUCH:
MHTEIICKTYaIbHbBIX urp,
CTUMYJIUPYIOIINUX

MO3HABATEIHFHYI0 MOTHBAIIAIO
o0yJaromuxcst; JUCKYCCHUH,
KOTOpBIC JIAFOT
0o0yJarmumcsi BO3MOXXHOCTb
MPUOOPECTH OTBIT BEJCHUS
KOHCTPYKTUBHOI'O  JHAJIOra,
TPYIITIOBOM paObOThI HITH
paboTel B mapax, KOTOpPBIC
y4aTr KOMaHIHOU paboTe u
B3aUMOJICHCTBUIO C JIPYTHMHU
JIETHMH;
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H3yuats cBoiicTBa (onpeneneHns) HE3aBUCUMBIX
COOBITHH.

Pemats  3agaum  Ha  ompeneneHuEe U
WCTIOJIb30BaHUEHE3aBUCUMBIX COOBITHIA.

PemaTs 3agauM Ha MOUCK BEPOSITHOCTEH, B TOM
YyHCc€ YCIOBHBIX, C MCIIOJIb30BAaHUEM JEpEBa
CIIY4alHOTO OTIbITa

O0o0061ienue,
cUcTeMaTH3aIusa 3HaHU I

IToBTOPATH U3YYEHHOE U BBICTPANBATH CUCTEMY
3HAHWM.

Pemate 3aauM Ha NPEACTABICHHUE U OINHUCAHUE
JIaHHBIX C MOMOILBI0 MU3YYEHHBIX XapaKTEPUCTHK.
Pematp 3aga4n ¢ mpuMeHeHHEeM rpados.
Pemate 3ajaum Ha HaXO0XICHUE BEPOSTHOCTHU
CITy4aitHOT O COOBITHS o BEPOATHOCTAM
3JIEMEHTAPHBIX COOBITHIA, B TOM YUCJIC B OIBITAX

C PaBHOBO3MOKHBIMU 3J€MEHTapHBIMU
COOBITHSIMH.

Pemiats 3a1a4uM Ha HAaXO0XJAEHUE BEPOATHOCTEU
o0OBeIMHEeHUsT W TiepecedyeHus: COOBITHIA, B TOM
YHUClae  HE3aBHCHMBIX, C HCITOJIE30BAHUEM
rpaduIecKux MPEJCTaBICHUI U JiepeBa
CITy4ailHOT' O OMbITA.

Pematp 3amaum Ha TiepedrclieHHe KOMOWHAITHIA
(dncnma TEpecTaHOBOK, YHCIIa COYETAaHWH), Ha
HaXO0XCHUE BEPOSITHOCTEN cOOBITHH c
MPUMEHEHUEM KOMOWHATOPHKH, B TOM YHUCIE C
WCIIOJIb30BaHUEM TpeyroibHuka [lackans

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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- BKJIIOYEHHE B YPOK UTPOBBIX
npouenyp, KOTOpBIE
MIOMOTaI0T HoJ/iepKaTh
MOTHBAIMIO OOYYaIOUIUXCS K
MOJIYYCHUIO 3HaHUU,
HQJIQKUBAHUIO  TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUN
B KJacce, MOMOTAOT
YCTaHOBJICHUIO
IoOpOXKeNnaTeTbHO
aTMocdepsl BO BpeMs ypoKa;

- opraHmzamus  mredcrBa
MOTHUBUPOBAHHBIX u
PYyAUPOBAHHBIX
oOyJaronmxcs Haj
OTCTAIOIMMH CBEPCTHUKAMH.
- WHUIOHUUPOBAHUC u
MOJIePIKKa
HCCIIEI0BATEIbCKOM
JESITETBbHOCTH 00ydaromuxcs
B paMKax peaji3alud HMHU
WHIUBUAYATBHBIX u
IPYIIOBBIX
HCCIIEIOBATEIBCKUX
MPOEKTOB




TEMATHUYECKOE IIVTIAHUPOBAHUE

9 KJIACC
No | HammenoBanme pazmenoB u | KomamdectBo | OmekrpoHHBIC (TG POBHIE) OCHOBHBIE BUJIBI IEATEIEHOCTH O0yYaIOIIHXCS JesTensHOCTh YUUTETS C
n/n TEM MPOTrPaMMEI 94acoB o0pasoBarebHbIE PeCypChl YUETOM MPOrpaMMBbI
Bcero BOCIIUTAHUSI LLIKOJIB
1 IMoBTopenue kypca8 knacca | 4 bubmuoreka [IOK IloBTOpPSIT  W3y4eHHOE W  BBICTPAUBATh | -yCTAHOBIICHUE
https://m.edso00.ru/7f41a302 | cucremy 3HaHUIL. JIOBEPHUTENILHBIX ~ OTHOILLICHUN
Pemarhb 3a1a4M Ha MpeICTaBICHUE M ONHMCAHHUE | MEKAY Me1arorn4ecKuM
JAHHBIX. pabOTHUKOM u
Pemath 3amaum Ha HaxXOXKIEHHE BEPOSTHOCTEH | OOyYarOMIMMHUCH,
OOBEIMHEHUSI M TIEPECEUYCHUs] COOBITHH, B TOM | CIIOCOOCTBYIOIIUX
Yuciae  HE3aBUCHMBIX, C  HCIIOJB30BAHMEM | IO3UTUBHOMY  BOCIIPHUATHIO
rpadguyeckux ~ TPENCTaBICHWH ®  JepeBa | oOydJaromMMucCS TpeOOBaHHMA
CIIy4aifHOTO OTIBITA. U TpoCchd MeAarormyeckoro
Pemarnb 3agaum Ha mepeyrcicHUe KOMOMHAIMK | paOOTHHKA, MPHUBICUCHHUIO HX
(uncna mepecTaHOBOK, 4YHCIA COYETaHWi), Ha | BHUMAaHHA K O0OCyXIaeMoil Ha
HaxOXJICHHE  BEPOATHOCTEH  COOBITHIA  C | ypOKe nH(hopMaIuy,
NpUMEeHEHUEeM KOMOMHATOPHKH, B TOM YHCIE C | aKTHBH3allMU TIO3HABATEILHOM
HCHOJb30BaHKEM TpeyronbHuka [lackains JesITeIbHOCTH;
2 OneMeHTh KOMOUHATOpUKN | 4 bubnuoreka LHOK OcBauBaTh MOHATHS: KOMOWHATOPHOE MPABHJIO | - MOOYXKAEeHHE 00yYaroIUXCs
https://m.edsoo.ru/7f41a302 | ymHOXeHHs, yIOpsIOYCHHAs Tapa, TPOKKa | COOII0AaTh HA ypOKe
O0OBEKTOB, TMEpecTaHOBKa, (aKTOpHan ducliia, | OOLIEITPUHATBIE HOPMBI
COYETaHWe, YHCIO COYCTAHWH, TPEYrOJbHUK | IOBEACHUS, IIPaBUIa OOLIEHUs
[Tackamns. co cTaplIuMu
Pematnb 3a1a4mn Ha nepeuncienne | (IeJaroruuecKuMu
YIOPSZIOYCHHBIX [ap, TPOCK, MEPEUYHCIICHHE | paOOTHHKAMM) u
MEPECTAHOBOK M COYETAaHWUH  DJIEMEHTOB | CBEPCTHUKAMHU
pasanubbix Pemath 3agadd Ha npuMeHeHue | (00YyYaroMMMUCH), TPUHLUIIBI
9pcia CodYeTaHwid B anreOpe (COKpaméHHoe | y4eOHON JTMCIMILUIMHBI U
yMHOeHHe, OnHOM HbloToHa). CaMOOpTaHU3allly;
Pematnb, npuMeHsIsi KOMOMHATOPHKY, 331291 - TpUBJICYCHUE BHUMAaHHUSI
Ha BBIYKMCIICHAEC BEPOSITHOCTEH, B TOM 4HCIIE C | OOydYaroluxcs K
MOMOILBIO  BJEKTPOHHBIX ~ TabMMI B X0J€ | LEHHOCTHOMY acIeKTy
MPAKTUIECKOH U3y4aeMbIX Ha ypokax
3 I'eomerpudeckas 4 bubmuoreka [IOK OcBauBaTh MOHSATHE reOMETPHUYECKOM | ABICHUH, OpraHu3alus HX
BEPOSITHOCTh https://m.eds00.ru/7f41a302 | BepoSTHOCTH. paboTel € mHOIydaeMoi Ha

Pemath 3agaumM Ha HAXOXJCHUE BEPOSITHOCTEH B
OTBITaX, TPEACTAaBUMBIX KaK BBIOOpD TOYEK W3
MHOTOYTOJIbHHKA, Kpyra, OTpe3Ka WIH JyTH

YpPOKE COLHAIbHO 3HAYUMOU
uHpOopMaIUeH
—MHUIMUPOBAHUE ee
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OKPYXHOCTH, YMCJIOBOT'0O MMPOMEIKYTKaA

UcnbiTanus beprymu

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a302

OcBauBartnb MOHSATHA: HCIIBITAHUE,
3JIEeMEHTapHOE COOBITHE B HCIBITAHUU (yCHexX W
HeyJaya), Ccepusi HCIOBITaHWH, HacTyIUIEHHUE
MEepBOro ycmexa (HeyAaud), cepHusl HCHBITAHWUH
bepuymn.

Pematp 3amaum Ha HaxoKJIEHUE BEpOSTHOCTEH
COOBITHIA B CEPHH UCTIBITAHHU JI0 TIEPBOTO ycIexa,
B TOM 4YHCJIE€ C IPUMEHEHHEM (OPMYIbI CyMMBI
FEOMETPUYECKON IPOrpECCUu.

Pemiate 3a1a4u Ha HaxOXICHUE BEPOSTHOCTEH
JJIEeMEHTapHBIX COOBITHA B CEPHHM HWCIBITAHUHN
bepHymn, Ha  HaxoXKIEHHE  BEpOSTHOCTH
ONpeAeNEéHHOr0  4YHcia YCIeXOB B CEpUU
ucIbITaHUbepHyIuH.

HN3yuyath B X0€ NpaKkTH4ecKOi padoThl, B TOM
yuciae C ITOMOIIBI0 IU(POBBIX PECypCoB,
CBOICTBA BEPOSTHOCTM B CEPUU HCIIBITAHUI
bepuymu

CrnyyaiiHas BenMYuHA

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

OcBouTh MNOHATHSA. CiIyyailHas  BeJIUYMHA,
3HAQ4YEHUE CIIy4YallHOM BEJIMYMHBI, PacIpeleleHue
BEPOSITHOCTEH.

HN3y4yath 1 00cy:KIaTh IPUMEPHI TUCKPETHBIX U
HEMPEePBIBHBIX CIIYYalHBIX BEMHYUH (POCT, BEC
YeJloBeKa, YHMCIEHHOCTh HaceNeHHs, Jpyrue
HW3MEHYMBBIC BEJIMYMHBI, PAaCCMATPUBABIIMECS B
Kypce CTAaTUCTHKH), MOAEJBHBIX CIy4aiHbBIX
BCJIIMYHH, CBsJA3aHHBIX CO CJ'Iy‘-IElfIHLIMPI OIIbITAMH
(bpocanme MOHETHI, WIpPaIbHON KOCTH, CO
CIIy4ailHBIMBBIOOPOM U T. 11.).

OcBauBaTth MOHATHA: MaTeMaTHIECKOe
OXXHIaHue ciydaitHou BEJINYUHBI KaK
TEOPETHUUECKOE CpEeJHEEe 3HAa4YeHHE, JUCIEPCUs
CIy4yallHOM BEJNMYMHBI KaK aHajJor AUCHEepPCUU
YUCIIOBOTO Habopa.

Pematnb 3a1a4u Ha BBIUHCIIEHNE
MaTeMaTHYECKOr0 OXHIAHUS U JUCIEPCHUHU
JIMCKPETHOM CIydyailHOW BEJIWYMHBI IO 3aITaHHOMY
pacIpeseseHUI0, B TOM YHUCIIE 3a1a4, CBSI3aHHBIX

00CYXIIeHHS, BBICKA3bIBAHUS
00y4JaOIUMUCS

CBOET0 MHEHHS T10 €€ TTOBOJY,
BBIpaOOTKH CBOETO K HEl
OTHOILICHNS;

- HCTIONIB30BaHNE
BOCITUTATENbHBIX
BO3MOXHOCTEH COACPXKAHUA
y49e0HOTO TpeaMera depes
JIEMOHCTPALUIO
o0yJaronmmcs
OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBE/ICHNS,
OPOSIBIICHUS  YEJIOBEKOIIOOHS
U J100pOCepAEYHOCTH, 4epes
Mog00p  COOTBETCTBYIOIIHX
TEKCTOB JJIsi YTEHHs, 3amad
JUIL  pelIeHus, TMPOOJIEMHBIX
CUTyalMid Ui OOCYKICHUS B
KJ1acce;

- TOpUMEHEHHWE Ha YpOKe
WHTEPAKTUBHBIX ()OPM PabOTHI

MIPUMEPOB

c 00yYaromuMHucs:
WHTEJUIEKTYaJIbHbIX urp,
CTUMYJIPYIOLINX

MO3HABATEIbHYI0 MOTHBALHIO
00yJaronumXxcst; TUCKYCCHH,
KOTOpBIE JAI0T 00yYaIOLTIMCS
BO3MOXXHOCTh puodOpecTH
OTIBIT BEICHUS
KOHCTPYKTUBHOTO  JHAajora;
rpymnIoBoil paboThl WK
paboTel B mapax, KOTOpHIE
ydaT KOMaHJIHOW padoTe u
B3aMMOJICUCTBUIO C JAPYTUMU
JETbMU;

- BKIIIOYEHHUE B YPOK UTPOBBIX
pOLEeayp, KOTOpBIE
MTOMOTAIOT MOJLIEPKATh
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CO CTPAaXOBAaHHUEM U JIOTEPESIMHU.
3HAKOMHUTBHCSI C MAaTEMATUYECKUM OXHJIAaHHUEM H
JIMCTIEpCUEl HEKOTOPBIX paclpeieiieHuid, B TOM
YUCJIE pacHpelesiCHUs CIy4ailHOW  BETUYUHBI
«UIUCIIOYCIIEXOB)» B CEPHUH UCTIBITaHUI bepHymm.

O0600mmenne, KOHTPOIb

10

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a302

IloBTOpPSITE  W3YyYECHHOE W  BBLICTPAUBATH
CHCTeMY 3HaHUH.

Pemars 3agaum Ha mpejacTaBiICHUE U ONHCAHUE
JAHHBIX.

PemiaTth 3a1aum Ha HaxOXICHUE BEPOSITHOCTEU
COOBITHIA, B TOM 4YHCIE B ONBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSMH,
BEpOSITHOCTEH OOBENMHEHUS U  IEpPEeCceHCHUs!
COOBITHIA, BBIYHCIIATH BEPOATHOCTH B OMBITaX C
CEpUSIMU CIIYHYAMHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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MOTHUBALIMIO OOYYaIOMIUXCSA K
MOTYYEHUIO 3HAHUM,

HaJIQXXUBAHUIO  IO3UTHBHBIX
MEXIJIMYHOCTHBIX OTHOILIEHUM

B KJacce, MIOMOTAIOT
YCTaHOBJICHUIO
JIOOPOXKENATEIILHOM
aTMocdepsl BO BpeMs YpOKa;

- opraHmzamus  1redcrBa
MOTHBHPOBAHHBIX u
JpyIUPOBAHHBIX
oOygarontxcs HaJT

OTCTAarOIMMU CBEPCTHUKAMMU.
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