MHHUCTEPCTBO INPOCBEIIEH S POCCUHUCKOM OEJEPALIUU
MuHHCTEpPCTBO 00pasoBanus H nayxu Pecny6anku Tarapcran
HcnosHuTeNbHBIH KOMHTET Arpbi3cKOro MyHHUHNIAIBLHOIO paiiona
Pecny6auxu Tataperan

MBOY Kapbi6amckas cpeansisi o6uieofpazoBaTebHasi mKo/a

PACCMOTPEHO COI'JTACOBAHO VTBEP}KJIEHO
PyxoBourens MO 3am. lIHpC?O?HO YBP JlnpeKTop

‘ﬂ\_é/ Mynnanyposa 3.P. Pacviiea 3.P, PammoBa d.X.
ITpoToxon Ne | oT «31» aBrycra 2024 r. Hpmca3 Ne 86

OT «31» aBrycra 2024 r. or «31» aBrycra /2024 r.

A
- ‘;,.,.r(‘

PABOYAS ITPOTPAMMA
(ID 3084680)

yueOHoro kypca «I'eomerpus»

U1l o0yJaronuxcs 7-9 KiiaccoB

¢. Kaabi6ain 2024



ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA VYYEBHOI'O KYPCA «I'EOMETPUS»
(YI'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHET'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpazkaaHcKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh I'PAKJAHCKOM MO3ULIMU 00YyYaroIerocss Kak akTHBHOTO U OTBETCTBEHHOI'O WIEHA
poccuiickoro oOmiecTBa, IMPeACTaBICHHE O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBICHHUH, TpOLEeAyp TIpa)xJaaHCKOro oOmiecTBa (BbIOOpBI, ONPOCHI M JpPYroe), yMeHue
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU € UX (DYHKIMSIMHU M Ha3HAUEHUEM;

2) NaTpHOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUNCKOMN TPakIaHCKOIM MJICHTUYHOCTH, YBAXKEHUS K POILJIOMY M HACTOSILIEMY
POCCUICKON MaTEMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUMCKUX MaTEMAaTUKOB U POCCHUMCKOMN
MaTeMaTHYeCKON IIKOJIbI, UCIOJb30BAaHUE STHX JOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHsX, chepax
HYKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

0CO3HAHME TyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo1a, chOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
ATHYECKOTO TIOBEJICHUSI, CBS3aHHOTO C MPAKTUYECKUM TPUMEHEHHUEM JOCTIKEHUN HAYKU M JCSATEIbHOCTHIO
yu€HOT0, 0CO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOWYHBOTO OYIyIIETO;

4) 3cTeTHYecKoe BOCIIUTAHUE:

OCTETUYCCKOC OTHOHMICHUC K MUPY, BKIIIOYAs 3CTCTUKY MAaTCMAaTUYCCKUX 3aKOHOMCpHOCTeI71, 06’beKTOB,
3aJa4, pemeHHﬁ, paccymz[eHHﬁ, BOCIIPUUMYHKMBOCTE K MAaTEMATUUYCCKUM acCIICKTaM pas3JIMYHbIX BHUIO0OB
HCKYCCTBA,

5) ¢pu3nueckoe BoCIUTAHHE:

C(OPMHUPOBAHHOCTh YMEHMS IPUMEHATh MaTeMaTHYeCKWe 3HaHMs B MHTEpecax 370pOBOro U
Oe3omacHoro obOpasa >KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0pPOBbIO (310pOBOE IHUTAHHE,
cOaaHCUPOBAHHBIN PEXHUM 3aHATHH U OTAbIXA, peryispHas (usnyeckas aKTUBHOCTB), (u3Huyeckoe
COBEPLICHCTBOBAHUE IIPH 3aHATHUSX CIIOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBO€ BocIUTAHMeE:

TOTOBHOCTbL K TpyAy, OCO3HAHUC LICHHOCTU pr,Z[OJ'IIO6I/I$I, HHTCPCC K PpPa3jInIHbIM C(bepaM
HpO(I)CCCI/IOHaJIBHOI\/II ACATCIIBHOCTH, CBA3aHHBIM C MaTEMaTUKOU U €€ MPUIIOKCHUAMHU, YMCHHUEC COBCPUIATH
OCO3HAHHBIN BLI60p 6y;lyme171 HpO(I)CCCI/II/I " pCaJIn30BbIBATH COOCTBEHHBIC JKM3HCHHbBIE IJIaHbl, TOTOBHOCTH U
CIIOCOOHOCTh K MAaTEMaTUICCKOMY O6pa3OBaHI/IIO n CaMOO6paBOBaHI/IIO Ha TMPOTAKCHUN BCeit KH3HHU,
TOTOBHOCTH K dKTUBHOMY Y4AaCTUIO B PCUHICHUHN TPAKTUYCCKUX 3adav MaTeMaTH4eCKOM HAITPpaBJICHHOCTHU;



7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

C(bOpMI/IpOBaHHOCTB 9KOJIOTHUECKOMN KYyJIbTYpbl, INOHUMAHHUC BJIMAHHA COLMUAJIBHO-O9KOHOMHWYCCKUX
MPOIIECCOB HAa COCTOSIHWE TPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAHME TIJI0OATBHOTO XapakTepa
SKOJIOTHYCCKHUX HpO6JI€M, OpuCHTAalUWsA Ha IMPUMCHCHHUC MATCMATUYCCKUX 3HAHUU Ui pCUICHHA 3ada4 B
00JacTH OKPYKAIOMICH Cpellbl, TIAHUPOBAHUE IMMOCTYIIKOB W OLEHKH WX BO3MOXKHBIX ITOCJICICTBUHN s
OKPYKarOLIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M
OOIIECTBEHHON MPAaKTUKH, MOHMMAaHUE MaTEeMaTHYECKON HayKu Kak c(epbl 4eloBEYECKOM NesTeNIbHOCTH,
9TanoB €€ pa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTUS LUBWIM3ALUM, OBJIAJICHHE S3BIKOM MaTeMaTUKH U

MaTeMaTHUUEeCKOM KyJ'II:TypOfI Kak Cp€ACTBOM IIO3HAHHA MHpPA, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYHO U
HCCICA0BATCIBCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEeMAaTHUYECKUX OOBEKTOB, MOHSITUH,
OTHOIICHUNH MEXAy MOHATUAMHU, GOPMYIUPOBATH OMpPEICIICHUS MOHSATHM, YCTaHABIMBATH CYIIECTBEHHBIN

IMPpU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBaHUA 1JIA O606H.[€HI/I$I " CPaBHCHUA, KPUTCPHUU ITPOBOJUMOI'O aHaJIM3a,

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIEC U OTPULIATEIIbHEIE,
€IMHUYHbIC, YACTHBIEC U OOIINE, YCIOBHbBIE;

BbIABJIATD MATCMATHYCCKHC 3dKOHOMCPHOCTH, B3aUMOCBA3HW W IIPOTHBOPCYUHA B q)aKTaX, JaHHBbIX,
Ha6J'IIOI[CHI/ISIX " YTBCPIKACHUAX, IPpCJIaraTb KpUTCPHUU AT BbIABJICHUA 3aKOHOMepHOCT€I7I n HpOTHBOpG‘IHﬁ;

ACJIaTh BBIBO/JIbI C UCIIOJIb30BAHUECM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U MHAYKTUBHBIX YMO38.KJIIO‘{CHI/II>’I,
yMOSaKJHO‘IeHI/II‘/'I 10 aHAJIOT'MH,

NpoOBOAUTE CAMOCTOSTCIBHO AO0Ka3aTCJIbCTBA MATEMATUYCCKUX YTBep)KI[eHI/Iﬁ (HpHMHe n oT
HpOTI/IBHOFO), BBICTpANBATh APryMCHTALIUIO, IMPUBOAUTHL IMPUMCEPBI W KOHTPIIPHUMCEPHIL, 000CHOBBIBATH

COOCTBEHHBIC CYXXACHUA U BBIBObI,

BBIOMpATH cIoco0 pemeHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELIeHHUs], BBIOUPATh
HaunboJiee MOAXOAINN C YYETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/LCcKHe AeliCTBUA:



MCTIOJIb30BaTh BOMPOCH KaK HCCIIEAOBATEILCKAN WHCTPYMEHT IMO3HAHUsA, (POpPMYIHpOBATH BOIPOCHI,
¢buKcHpyoIue MpoTUBOpeUne, mpodiaeMy, yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POPMHPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

IIPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEI0BAHUE II0 YCTAHOBJIEHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOOBEKTa, SBJICHHUS, NPOIECCa, BBIABICHUIO 3aBHUCHMOCTEH MEXIY

00BEKTaMU, SIBJICHUSIMH, TTPOIICCCAMH,

CaMOCTOSTEIBHO (POPMYIIMPOBATH 0OOOIIEHHS U BBIBOJIBI TI0 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
HCCIIEIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YIbTaTOB, BEIBOIOB U 0000IIEHNUI;

IIPOTHO3UPOBATH BO3MOKHOC PAa3BUTHUEC NPOLECCCA, a TAKIKC BbIIBUTATh NPCAINOJIOKCHUA O €0 pa3BUTUU
B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undpopmanmueii:

BBIABJIITh JIeUIUTHI MHPOPMALIMH, JAHHBIX, HEOOXOJAMUMBIX JIJII OTBETa HA BOMPOC M JUISl PEIICHHUS
3aJa4n;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHHKOB PA3IMYHBIX TUIOB, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3INYHBIX BUJIOB U (hOPM NpeAcTaBICHUS;

CTPYKTYpPUpOBaTh HWH(OpMAIUIo, TMPEACTaBIATh €€ B pa3au4HbIX (Gopmax, WIITIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTHBHBbIE YHHUBeEpPCaJbHbIE y4eOHble 1eiCTBUSA

Oo0uenne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBHUSIMU U LIEJIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHChMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
XOJTy pelleHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHbBIN PEe3y/bTarT;

B X0Jie¢ OOCYKIEHUSI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIeMBI, perraeMoin
3aJlauM, BHICKA3bIBATh UJICHU, HAIIETICHHbIC HA MOWCK PEIIEHUs, COTIOCTABIISITh CBOU CYXKICHHUSI C CYXKACHUSIMU
IPYrUX YYacTHHUKOB Juajnora, OOHapyKHBaTh pa3IMyMe M CXOJCTBO MO3ULIMH, B KOPPEKTHOU (opme

(l)OpMyJ'II/IpOBaTB pa3Horiiacus, CBOU BO3PaKCHUS,

IIPEJICTABIIATh PE3YAbTAThl PEILIEHUS 3a7a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMS], IPOEKTA, CAMOCTOSTEIBHO
BbIOMPATh (hopMaT BBICTYIUIEHUS C YUETOM 3aJa4 Mpe3eHTallud U 0COOEHHOCTEN ayIuTOPHUH.

PeryisitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



COCTaBIIATh IUIAH, aJTOPUTM PEIICHUS 3a/1a4d, BBIOMPATH CIOCOO PEHICHUS C y4ETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUU C
y4€TOM HOBOUM MH(POpPMAITUH.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BIIQJICTh HABBIKAMH TI03HABATEIBHOW pe(ICKCHMH KaK OCO3HAHUS COBEpIIACMBIX JICUCTBUUA U
MBICTUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB, BIAJETh CIIOCO0AMH CAMOTIPOBEPKH, CAMOKOHTPOJIS TIpo1iecca U
pe3ynbTaTa peleHuss MaTeMaTHIeCKOH 3a1a4u;

npeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HUKHYTH IIPU PCIICHHUU 3aJladl, BHOCUTH KOPPCKTHUBLI B
JCATCIBbHOCTh HA OCHOBE HOBBIX O6CTO$ITGJ'II>CTB, JaHHBbIX, HaI\/’IJICHHBIX OHII/I60K, BBISIBJICHHBIX TPYI[HOCTGI\/JI;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUYMHBI JTOCTHXKEHUS WU
HEJOCTUKEHUSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHMMATh M WCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOW paOOTHI MPU PEIICHUN
y4eOHBIX 3aja4, MPHHUMATH IeJIb COBMECTHOW JIEATEIbHOCTH, TUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOM
paboTHI, pacnpeAenaTh BUIbI padoOT, JOTOBAapPUBATHCS, OOCYKIATh MPOIECC M PE3yIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B TPYMIOBBIX (popMax paboOThl (0OCYX ACHHS, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» U
UHBIE), BBIMOJHATH CBOIO YacCTh pabOThl U KOOPAHMHUPOBATH CBOM JIEHCTBUS C IPYTMMH 4YJICHaMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOET0 BKJAJa B OOLIMIl MPOIYKT MO KPUTEPUAM, CPOPMYINPOBAHHBIM yIaCTHUKAMH
B3aMOJEHCTBHUS.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kaacca oOyyaroniuiicss Hay4uTcs:

CBOOOJIHO OIEPUPOBATh OCHOBHBIMHM TOHSATHSMU CTEPEOMETPUU MPHU PEIICHWH 3a7a4 W IPOBEICHUU
MaTEeMaTHYECKUX PACCYyXICHHIA;

MIPUMEHSATHh aKCHOMBI CTEPEOMETPUH U CIIEJACTBHUS U3 HUX IIPH PEIICHUH T€OMETPUUCCKUX 3a/1a4;
KIACCU(UIIMPOBATh B3aUMHOE PACIHOJIOKEHUE TMPSMBIX B TPOCTPAHCTBE, IIIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OMEPUPOBATH TMOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXAY NPSIMBIMH B
MIPOCTPAHCTBE, MEK/y PSMOU U TJIIOCKOCTHIO;

CBOOOJHO OTIEPUPOBATH MOHATUSAMU, CBSI3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TIpHU3Ma, MHUPAMHIA, MPSIMOYTOIbHBIN
napajuienenurnesn, Kyo);

KITaCCU(UITMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS KJIaCCU(PHUKAIIY;

CBOOOJHO OTIEPUPOBATH MOHATUSMU, CBS3aHHBIMH C CEYEHUEM MHOTOTPAHHHUKOB IIOCKOCTHIO;

BBITIONIHATh TapajUieNIbHOE, IIEHTPATbHOE W OPTOTOHAIBHOE MPOEKTUpOBaHHE GUTYp HA IUIOCKOCTD,
BBITIONTHATH U300paskeHus (GUryp Ha TIOCKOCTH;



CTPOMTH CEYCHHSI MHOTOTPAaHHHUKOB PA3JIMYHBIMUA METO/aMH, BHIMOIHATH (BEIHOCHBIE) TUIOCKHE YEPTEKHU M3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH TUIOLIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB (MpH3Ma, MNHpPaMHUIA), TEOMETPHUECKUX Tel C
pUMEHEHHEM (GOPMYIT;

CBOOOJTHO OTEPUPOBATh MOHATUSAMHU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh CHUMMETPHH,
LEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI;

cBOOOJTHO OTIEPHPOBATH MOHSATHIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPIUHATAM B IIPOCTPAHCTBE;
BBITIOJTHATH JICHCTBHSI HAJl BEKTOPAMH;

pemaTh 33/1a4M Ha JOKa3aTeIbCTBO MaTEMATUYECKUX OTHOIICHUN U HAXO0X/ICHUE T€OMETPUIECKUX BEITUYNH,
MPUMEHSISI U3BECTHBIE METOJBI NPU PEIICHUH MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO M BBICOKOTO YPOBHS
CII0’KHOCTH;

NPUMEHSTh TIPOCTEHIINE TPOrpaMMHBIE CpPEICTBA W DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH
peIIeHIH CTEPEOMETPUIECKUX 3a/1a4;

M3BIIEKaTh, TPe0OPa30BbIBaTh M MHTEPIPETHPOBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX I€OMETPUIECKUX
¢burypax, IpeACTaBICHHYIO HA YePTekKax U PHCYHKAX;

NPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TIPAaKTHKE: CPaBHMBATh WM AHAIU3WPOBATh peajbHBIE CHUTYAIWH,
NPUMEHSTh HW3YYCHHBIE TOHATHS B IIpOIecCe IOMCKA PEIICHHS MaTeMaTHYecKd C(HOpPMYITHPOBAHHOM
poOJIEMBI, MOJICTUPOBATh PEAIbHBIC CUTYAIIMH Ha S3BIKE TEOMETPUH, HCCIIEI0OBATH TIOCTPOCHHBIE MOIECIH C
WCTIOJIb30BAHUEM T€OMETPUYECKUX TIOHSATHA W TEOpeM, armmapara ainreOpbl, penraTb MpaKTHYECKHe 3a1avu,
CBSI3aHHBIE C HAXOXKJICHHEM T€OMETPHUYECKHIX BEIININH;

UMETh TIPE/ICTABJICHUSI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHM KaK COCTaBHON dYacTH (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kiacca oOydaromuiicss HAyIUTCs:

CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C LMIUHAPUYECKOW, KOHMYECKOH U cQepuyecKoit
MOBEPXHOCTAMHU, OOBSCHATH CIIOCOOBI MOJTYUEHUS;

OTIepUPOBATh NOHATUSIMHU, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIUIUHIPOM, KOHYCOM, chepoil u mapom;
pacrno3HaBaTh Teja BpalleHus (WIMHIpP, KOHYC, cdepa U map) U OOBACHATH CIOCOOBI MOJYYEHHUsS Tell
BpaIllCHHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEeHUE CPephl U MI0CKOCTH;

BBIYHCIISIT BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHusi, 00bEMBI U IUIOMIAN MMOBEPXHOCTEN
MHOTOTPAaHHUKOB U T€JI BPAILICHHS, TEOMETPHUUECKUX TEJl C MPUMEHEHHEM (POPMYIT,;

CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3aHHBIMH C KOMOWHAIIMSIMH TEJ BpALICHUS U MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BIMCAHHBIN B chepy U OMHUCAaHHBINA 0KoJI0 chepsl, cepa, BIHCaHHAS B MHOTOT'PAaHHUK HIIN
TEJIO BpAIICHHUS;

BBIYHCIISATH COOTHOIICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu 1M0I00HBIX TET,

n300paxaTh H3ydaemble (DUTYpBI, BBIMOJHITH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TN BpallleHHS;

U3BJIEKaTh, UHTEPIPETUPOBATh U MPe0Opa3OBbIBATE MHPOPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUYECKHX
¢burypax, IpeJaCcTaBICHHYIO Ha YepTexaxX U PUCYHKAX;

cBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTNEpaIiy HaJl BEKTOPaMHu;

3a/1aBaTh IVIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHUCTEME KOOPAHMHAT;

pelmars reOMETPUYECKUE 3a/ladyll Ha BBIUMCICHHUE YIJIOB MEXKJY NPSMBIMU U IUIOCKOCTSIMH, BBIYMCIIEHUE
paccTOssHUK OT TOYKM /IO IJIOCKOCTH, B ILI€JIOM, HAa NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOJAA NpHU
pEeLIeHNH;

cBOOOJTHO ONIEPUPOBATH MOHATUSMH, CBSI3aHHBIMHU C JIBHDKEHHEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA ABUKECHUI;



BBITIOJIHATH M300pakKeHUsI MHOTOTPAHHUKOB M TEJ BPALIEHUS MPU NapajUIeIbHOM IEpPEeHOce, LEHTPaTbHOM
CUMMETPUH, 3€PKATBHON CUMMETPUH, IIPU IIOBOPOTE BOKPYT MPSIMOA, TIpeoOpa3zoBaHus MO00MS;

CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB U TEJ BPAILECHUS: CEUEHUS HUIUHIPA (MapaJieIbHO U MEPIEHIUKYISIPHO
OCH), CeueHHs KOHyca (MmapasuiesibHble OCHOBAHUIO U MIPOXOIAIINE YEPE3 BEPIINHY), CEUCHHUS 111apa;
KCII0JIb30BATh METOJbI MIOCTPOCHHUSI CEUEHUI: METOJ CIIEIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHMS, METOL
IIEpEHOCca CEKyIEH MIII0CKOCTH;

JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh T€OMETPUICCKHIE (PAKTHI IS PEIICHUS CTEPEOMETPUUYCCKUX 3314, MTPEAIOIAralonuX HeCKOIBKO
[I1aroB PeIIeHUs, €N YCIOBHUS IPUMEHEHUS 33]]aHbl B SBHOU M HESIBHOU (opme;

pelarh 3a/la4yv Ha JOKAa3aTeJIbCTBO MAaTEMAaTUHYECKUX OTHOUIEHUM U HAXOKICHHE T€OMETPUUECKUX BEJIMYNH;
MPUMEHATh IPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAUMOHHBIE CHCTEMBI IPHU PELICHUU
CTEPEOMETPUUYECKUX 3a]1a4;

MPUMEHATHh TOJYYECHHBbIE 3HAHHUS HA TMPAKTUKE: CpPaBHUBATh, AHAJIM3UPOBATH M OLECHHMBATh pPEAIbHBIE
CUTyalldd, TPUMEHSATh M3YYCHHbIE TMOHSATHS, TEOPEMbI, CBOMCTBA B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKu CPOPMyTUPOBAHHON MPOOIEMBI, MOJIEIMPOBATh PEAIbHBIE CUTYaIluU Ha SI3BIKE TE€OMETPUH,
HCCIIEIOBaTh MOCTPOEHHBIE MOJEIH C HMCIOJb30BAHUEM TI€OMETPUYECKUX MOHSATUM M TEOpeM, ammapara
anreOpsl, pemaTh MPaKTHUYECKUE 3a/]a4H, CBI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTNYNH;

MMETh TPEJICTaBJICHHS 00 OCHOBHBIX JTalax pa3BUTHs TE€OMETPUU KaK COCTaBHOW dYacTh (yHIaMEHTa
Pa3BUTHS TEXHOJIOTUI.

COAEP KXAHUE OBYUEHUS

o 7KJIACC

e Hauanbnsie nousTus reometpun. Touka, mpsiMasi, OTPE30K, JTyd. YroJ. Buael yrios. BepTukaibHbie
U CcMexHble yriubl. buccektpuca yrina. Jlomanas, MHoroyrosbHuK. IlapamienbHOCTh H
MEPIEeHIUKYISIPHOCTD MPSMBIX.

e Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBAa OCEBOW CHMMETpUHU. [Ipumepsl cUMMeETpuu B
OKPYKaIOIlIEM MUpE.

e OCHOBHBIE MOCTPOCHHS C TOMOIIBIO LUPKYIs M JUHEWKH. TpeyronbHuk. BpicoTa, MeauaHa,
OuccekTpuca, UX CBOICTBA.

e PaBHOOeapeHHBINH U PaBHOCTOPOHHMI TPEeyroabHUKU. HepaBeHCTBO TpeyroabHUKa.

o (CBolicTBa M NMPU3HAKU PAaBHOOEAPEHHOTO TpeyroiabHUKa. [I[pu3Haku paBeHCTBaA TPEYroJbHUKOB.

e (CBolicTBa M NpHU3HAKU MapaieNbHBIX MpsAMbIX. CymMma YIioB TpeyrojbHHKa. BHemiHue yriibl
TpPEeYroJbHUKA.

e IIpsamoyronbHblid TpeyrodbHUK. CBOMCTBO MEIMAHBI ITPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHOM K
runorenyse. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpsIMOYTONIBbHBIN TPEYTrOIbHUK
¢ yriom B 30°.

e HepaBeHcTBa B reOMETpUHU: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa o
0oJbIIIeM yIJie U OOJIBIICH CTOPOHE TPeYTroabHUKA. [leprneHauKynsp u HaKJIOHHAS.

e ['eomerpuueckoe mMecTo TO4YeK. buccekTpuca yria U cepeAMHHBIA MEPHEHAUKYISAP K OTPE3KYy Kak
F€OMETPUUECKHE MECTA TOYEK.

e OKpyXHOCTb W KpYI, XOpAa M JUaMETp, UX CBOMCTBA. B3auMHOE pacnoyiokeHue OKpPYKHOCTU U
npsiMmoii. KacatenbHast M cekymias K OKpyXHOCTH. OKpY>KHOCTb, BIIUCAHHAsl B yroji. BrnucanHas u
ONMCaHHAasi OKPYXHOCTHU TPEYTOJIbHUKA.

o 8 KJIACC



o YerbpéxyronpHuku. [lapamienorpamMmM, ero mpu3HAKM W CBOMCTBA. YacTHele  Ciy4au
napajiesiorpaMMoB  (MIPSMOYTOJIBHUK, poMO, KBajpaT), MX TNpHU3HAKH W CBoMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsMoyroibpHas Tpanemnus.

e Meron yaBoenuss wMenuanbl. LlenTpanbHas cummerpus. Teopema aileca u  Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KaX.

o CpenHue JIMHUU TPEyroJibHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuKa.

e [lomobue TpeyroapHUKOB, KO uureHT noaoous. [Ipu3snaku nogoous TpeyroabHUKoB. [Ipumenenne
10100us TIPH pEIICHUH MPAKTUYECKHUX 3a/1a4.

e CpoiicTBa momanei reomerpuueckux ¢uryp. DopMynsl UIs  TUIOIAAM  TPEYroJbHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TII0MAIeH M0 100HBIX QUryp.

e Brluucnenue mioniaziei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

e Teopema [ludaropa. [Ipumenenue treopemsl [Iudaropa npu penreHnn NpakTUYECKUX 3a/1a4.

e CuHyc, KOCHUHYC, TaHI€HC OCTpOro yrja MpsSMOYIOJbHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.

o BrnucanHble M HEHTpaIbHBIE YIJIBI, YTOJ MEXKIY KacaTeIbHON M XOPAOH. YTIIIBI MEXKIY XOPAAMH U
CeKylMMHU. BrucaHHble ¥ OMNUCaHHBbIE 4YETHIPEXYrOJIbHUKH. B3auMHOe pacnosiokeHue IByX
okpyxHoctei. Kacanue okpyxxknocreid. O0mine KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

¢ 9 KJIACC

o Cunyc, KocuHyc, TaHreHC yriaoB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. DOPMYIIBI
MIPUBEACHHUS.

e Pemenue TpeyrosbHuKOB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PellleHre mpakTH4eCKUX 3a/1a4 C
HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

o [IpeoOpazoBanne mogodus. [Togodrue cOOTBETCTBEHHBIX AIEMEHTOB.

e Teopema o mpousBeneHUU OTPE3KOB XOP/[, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJlpaTe KacaTeIbHOM.

e Bekrop, anuHa (MOayNlb) BEKTOpPa, COHAMpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HAaIpaBJICHHBIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalliu HaJ BeKTopamu. Pasznoxkenue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE I HAX0XKICHUS UIMH U YTJIOB.

e JlekapTOBBI KOOpIWHATHl HA IUJIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYKHOCTH B KOOPAMHATAX,
nepeceyeHre OKPYKHOCTEH U IpsIMbIX. MeTo1 KOOpIMHAT U €ro MPUMEHEHHUE.

e IlpaBunpHble MHOTOYrOJIbHUKH. J[nuHa oOKpyKkHOCTH. ['pagycHas u paauaHHas wMepa yria,
BBIYMCIICHUE JIMH IyT OKpykHOcTel. [Inomanp kpyra, cektopa, cerMmeHTa.

e JIBWKEHUS IUIOCKOCTU ¥ BHYTPEHHUE CHUMMETpUHM (uryp (d/IeMeHTapHbIEe MPEACTABICHUS).
[TapannensHsiil iepeHoc. [loBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOTPAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHUS IIPOTrpaMMBbI yqe6H0r0 Kypca ((FCOMeTpI/ISI» XapaKTCPUZYIOTCH:



l) NAaTPUOTUIECCKOE BOCIIUTAHUEC:

MPOSIBJICHUEM MHTEpEca K IMPOUUIOMY M HACTOSILIEMY POCCUKMCKOW MAaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUAM POCCUHMCKUX MAaTEMaTUKOB M POCCHUHCKOM MaTreMaTUYECKOM IIKOJbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHM B IPYTUX HAYKAX M MPUKIAJIHBIX chepax;

2) Ipa;kKaIaHCKO€ U JYXOBHO-HPAaBCTBE€HHO€ BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 003aHHOCTEH TpaIaHNHA U PeaN3allii €ro MpaB, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUM, MPOLEIYP TPaXKIAHCKOTO
obmiecTBa (HanmpuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKJICHUIO dTHYCCKHUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUN HayKHU, OCO3HAHUEM BaKHOCTH MOPATHHO-3THUYECKUX TPUHITUTIOB
B JEATENBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIUTAHME:

YCTaHOBKOM Ha aKTHBHOE y4acTHE B PELICHUH MTPAKTUUECKUX 3a/1a4 MaTeMaTHUYeCKON HAlpaBJICHHOCTH,
OCO3HAHHMEM BaXXHOCTH MaTEeMaTHMUeCKOTo OOpa30BaHMs Ha MPOTSHXKEHUH BCEH JKU3HM JUISl YCHENIHON
npodeccHoHaIbHON JIeATEIbHOCTH W PAa3BUTHEM HEOOXOJIUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOpOM U
MIOCTPOCHUEM HHAWBUIYaIbHOM TpPaeKTOpUM OOpa3OBaHUS M SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHATBHOMY U ACTETUYECKOMY BOCIPHUATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a/1ad,
pElIeHU, pacCyKIeHHUM, YMEHHUIO BUIETh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpI/IeHTaI_[I/Ief/'I B JCATCIBbHOCTH Ha COBPECMCECHHYIO CHUCTEMY Hay4HBIX HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX PasBUTUA YCIOBCKaA, INPHUPOAbI U O6H.I€CTB3, IMOHHMMaHHUEM MaTeMaTHYeCKOM HAayKH KakK
C(bepbl YeJIOBEUYCCKOU JACATCIIBHOCTH, 3TallOB eé Pa3BUTHA W 3HAYUMOCTU MJIA Pa3BUTUSL HUBUIIM3AIHH,
OBJIAACHUEM A3BIKOM MaTCMaTUKU U MaTeMaTH4eCKOM Ky.]'[BTypOfI KaKk CpC€ICTBOM IIO3HAHUA MHpPaQ,
OBJIaICHUCM HpOCTefIIHHMI/I HaBbIKaMH I/ICCJ'Ie,Z[OBaTeHBCKOI\/’I JACATCIIBHOCTH,

6) pusnueckoe BocnuTaHHe, (OPMHPOBAHME KYJBTYPbl 3I0POBbSi H IMOIHOHAJIHLHOIO
0J1aronoy4us:

TOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEJACHHUSI 3J0POBOTO
oOpasa )kH3HH (3A0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHITHH U OTAbIXA, PEeryaspHas Quandeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa pedhieKCHH, MPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY U TAaKOTO Ke
MpaBa Jpyroro 4ejoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHHE:
OpHEHTAIIMEH Ha MPUMEHEHNE MaTEMATHYECKUX 3HAHHWM JUI PEIIeHHs 3aa4 B 00JIaCTH COXPaHHOCTH
OKPYIKArolIel cpe/ipl, IJIaHUPOBAHMS TIOCTYIIKOB M OIEHKH MX BO3MOYHBIX MOCJIEACTBHI JUIS OKPYKArOLIEN

Cpcabl, OCO3HAHUCM r00aJIbHOTO XapaKTepa 9KOJIOTHUYCCKUX HpO6J'IeM u HyTCf/'I HX pCHICHUA;

8) apanTanus K N3MEHAIOIIUMCS YCJIOBUSM COIUATBLHOM H PUPOTHOI Cpeabl:



TOTOBHOCTBIO K HCﬁCTBHHM B YCIOBUAX HeOHpe[[eJIéHHOCTI/I, MOBBINICHHUIO  YPOBHA cBOeH
KOMIICTCHTHOCTH 4Y€pPC3 MPAKTUUCCKYIO ACATCIBHOCTHb, B TOM YHCJIC YMCHHC YUYUTBHCA Yy APYrux JIIOIICI\/JI,
HpI/IO6p6TaTb B COBMECTHOI ACATCIIbHOCTHU HOBBIC 3HAHWS, HABBIKKW M KOMIICTCHINU W3 OIIbITA APYTUX;

HEO0OXOIMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYITHPOBATH WICU, TIOHSATHS,
TUIOTE3bI 00 00BEKTaX W SIBJICHHUSIX, B TOM YHCIIE paHee HEU3BECTHBIX, 0CO3HABATH JE(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCTIPUHUMATH CTPECCOBYIO CHUTYAIIHIO KaK BBI3OB,
TpeOYIOLINii KOHTPMEP, KOPPEKTUPOBATh IPUHIUMAEMBbIC PEIICHUS U IEHCTBHS, (OPMYITUPOBATH U OIICHUBATH
PHUCKU U MOCIEACTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eliCTBUS

Ba3oBnle jJornueckue neicTBus:

BBISIBIISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKUX O0ObEKTOB, MOHATHUN, OTHOIICHHH
MEXAY MNOHATHSIMH, (OpPMYIHpOBATh OMNpEAETCHHUS MOHSTUN, yCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK
KJ1acCU(UKAIUU, OCHOBAHUS /17151 000OIICHHS U CPAaBHEHUSI, KPUTEPUU ITPOBOAMMOTO aHAIIN3a;
BOCIIPUHUMATh, (OPMYIUPOBaTh M MPeoOpa3oOBbIBaTh CYXKACHHUSA: YTBEPAUTEIbHBIE U OTPULIATENILHBIE,
€IMHUYHbIC, YACTHBIEC U OOIINE, YCIOBHbBIE;

BBISIBIISITh MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U NpOTHUBOpeuHs B (akTax, aHHBIX,
HaAOJIOJICHUSX U YTBEPKACHUAX, MPEAJIaraTb KpUTEPUHU JUIS BBISIBICHHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX UM WHIYKTUBHBIX YMO3aKIIOYCHHH,
YMO3aKJIIOUYEeHUH M0 aHAJIOTUH;

pa3buparh J0Ka3aTelbCTBA MAaTEeMATUUYECKUX YTBEPXKIACHWM (TpsSMble M OT MPOTHUBHOTO), MPOBOIHUTH
CaMOCTOSITENIbHO HECJIOKHbBIE JOKa3aTelIbCcTBA MaTeMaTU4YeCKUX (aKTOB, BBICTPAaWBATh apryMEHTAIMIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

BBIOMpATh CHoco0 peuieHHus y4eOHOM 3aiaud (CpaBHUBATh HECKOJIBKO BApUAaHTOB pEILICHUS, BHIOMPATH
HauboJee MOAXOAAIIUHN C YUETOM CAMOCTOSTEIHHO BbIJICIICHHBIX KPUTEPUEB).

BasoBnble ncciaenoBaresbCcKHe IeiicCTBUA.

UCIOJb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUM HMHCTPYMEHT MO3HaHUSA, (OPMYIHPOBATH BOMIPOCHI,
¢uKkcupyoomue MNpoTUBOpEYre, MpodJieMy, CaMOCTOSITENBHO YCTaHAaBIMBAThb HCKOMOE M JaHHOE,
(dbopMUpPOBATh TMIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIII0, MHECHHE;

MIPOBOJIUTH 10 CAMOCTOSTEIBHO COCTAaBICHHOMY IIJIaHY HECJIOKHBIH SKCIIEPUMEHT, HEOOJIbIIIOE UCCIIE0BAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BbEKTOB MEX 1y CO00ii;
CaMOCTOATENIbHO (hopMyIHpOBaTh OOOOIIEHHS M BBIBOJBI MO pPE3yJabTaTaM MpPOBEAEHHOIO HaOIIOJCHMS,
MCCIIEI0BAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IIECHUI;
IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHUE IPOLIECCA, @ TAK)KE BBIABUIAThH MPEAINOJIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.



Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTH U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOMMBIX ISl PEIICHUS 3a/1a4H;
BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIMIO PA3IUYHBIX BUIOB H
(dbopM TpeICTaBICHHUS,

BbIOMpaTh (opMy mpenacraBieHus HHGOpPMAUMM H WUTIOCTPHPOBATH peIIaeMble 33/Ja4d  CXEMaMH,
ararpaMMamu, HHOM rpaduKoi 1 nX KOMOWHAIHSIMU;

OILICHUBATh HAI&KHOCTh MHPOPMALIUH 110 KPUTEPUSIM, MPEIUIOKESHHBIM YUIUTEIIEM UIH CHOPMYITHPOBAHHBIM
CaMOCTOSITENIBHO.

KOMMyHHRaTI/IBHI)Ie YHuBEpPCaJAbHBbIC yqeﬁnble JelcTBHUA:

BOCIIPUHHUMATH U OPMYIIUPOBATH CYKACHHUS B COOTBETCTBHUH C YCIIOBUSIMH U LIETSIMH OOIIEHHSI, ICHO, TOUHO,
IPaMOTHO BBIPAXKATh CBOKO TOYKY 3PEHUS B YCTHBIX W MUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOMIY
peleHus 3a1a4i, KOMMEHTHPOBATH TIOJTYUYEHHBIN Pe3yIIbTaT;

B X0Jie 00CYX/IEHUS 33/1aBaTh BOTIPOCHI 10 CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI, pelraeMon 3a1aui,
BBICKa3bIBATh WJICH, HAICJICHHBIC HA TTOWCK PEIICHUS, COMTOCTABIATh CBOM CY)KJCHHUS C CY)KICHUSAMHU JPYTUX
YYaCTHHKOB JIHAJIOTa, OOHAPY)KUBATH PAa3JInYHe M CXOACTBO MO3UIHNHA, B KOPPEKTHOH (hopme GopMyTupoBaTh
pa3HoTIacusi, CBOM BO3PAKEHHS,

MPEJCTABIATh PE3YJAbTAThl PEUICHHS 33/Ja4d, SKCIEPUMEHTa, HCCIIEAOBAaHUS, NMPOEKTa, CaMOCTOSTEIHLHO
BBIOMpATh (OpMaT BBHICTYIUIEHHS ¢ YUETOM 3aa4 MPE3eHTANNU U 0COOCHHOCTEN ayTuTOpUN;

MMOHUMATh ¥ UCTIOJIh30BaTh MIPEHMYIIIECTBA KOMAHTHOW M WHAUBHUIYaIbHOW paOOTHI MPU PEIICHUN YICOHBIX
MaTeMaTUYECKUX 3a]1a4;

NPUHUMATh 1IeJIb COBMECTHOW JIE€ATENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM paboThl,
pacrmpenensaTh BUABI padOT, TOTOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yibTaT paboThl, 0000IIaTh MHCHHS
HECKOJIBKHMX JIIOACH;

Y4acTBOBATh B IPYMNIOBHIX (popMax paboThl (00CykaeHMS, 0OOMEH MHCHHUSIMHU, MO3TOBBIC IITYPMBI U IPYTHE),
BBITIOJIHATH CBOIO YaCTh PA0OTHI M KOOPIAUHUPOBATH CBOM ACUCTBHUS C APYTUMH WIEHAMU KOMaH/Ibl, OLIEHUBATh
KayecTBO CBOETr0 BKJIaJa B OOLIUMH MPOIYKT MO KpUTEpHsM, CGHOPMYIUPOBAHHBIM Yy4aCTHHKAMU
B3aUMO/ICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJITOPUTM peIIeHUs 3a/1a4ui (MM €ro 4acTb), BBIOMpATh CIIOCcO0 perIeHus
C y4€TOM HMMEIOLIMXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapHMaHThI PELIEHNH ¢ y4ETOM HOBOM MH(pOpMaIUu.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJIbHBIA HHTEJJIEKT:

BIIQJIETh CIOCOOAMHM CaMOTIPOBEPKH, CAMOKOHTPOJIS Tpollecca M pe3yabTaTa peHIeHHs MaTeMaTH4eCKOn
3a7a4K;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh HpPH PELIEHWU 3a/1ayd, BHOCUTh KOPPEKTHBBHI B
JeSITENILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAIGHHBIX OIIMNOOK, BBISIBICHHBIX TPYTHOCTEH;



OILICHUBATh COOTBETCTBHE PE3yJbTaTa AESITEIBHOCTH MOCTABICHHON LENN U YCIOBHIM, OOBACHATH MPUUNHBI
TOCTHKEHUS MM HEAOCTHKEHUS 1IeJIH, HAXOJUTh OLIHOKY, TaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonIy o6yuenus B 7 kjacce 00yJaronuiics mogyduT CIETYIONINE TPEIMETHBIC PE3YIbTAThI:

Pacno3naBaTh M3y4yeHHBIE Te€OMETpUYECKHE (UTYpBI, ONpEAENATh HUX B3aUMHOE PACIOJIOKEHUE,
n300paxaTh reoMeTpuueckrue (pUrypsl, BBIIIOJHATH YEPTEKHU IO YCIOBHIO 3a/aud. V3MepsTh JInHeliHble U
YIJIOBBIE BEMYMHBI. PemaTe 3a/1a4u Ha BBIYNCIECHUE JUJIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIUYMH IPEIMETOB B pEalbHON JKHU3HH, Pa3MEpOB
MIPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mepsl 3TUX 00BEKTOB O MOPSJIKY BETUYHHBI.

CTpouthb 4epTekH K TeOMETPUUECKUM 3a/1a4aM.

[Tonb3oBaThcsi TpU3HAKAMH PAaBEHCTBA TPEYrOJbHUKOB, HCIOJNb30BaTh MPHU3HAKM W CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEHICHUH 33/1au.

[IpoBOIUTH IOTHYECKHE PACCYXKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb3oBaTbcst MpHU3HAKAMU PAaBEHCTBA NPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJbHUKA, B PEUICHUH €OMETPUUECKUX 3aa4.

Onpenenars MapajieIbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKyIlas.
Omnpenenars napajuieabHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUIA OT TOYEK OJJHOU MPSAMOIl 10 TOUEK
JOPYrou NpsiIMOM.

Pemars 3agaum Ha KJIeT4aToOn 6YM8.1"€.

HpOBOI[I/ITB BBIYMCJIICHHUA M HAaXOJWTb 4YHUCJIOBBIC U 6YKB6HHBIG 3HAYUCHUA YIJIOB B I'COMCTPUYCCKUX
3aa4ax C HUCIOJIb30BAHUEM CYMMBbI VYTJIOB TPEYrOJIbHUKOB W MHOI'OYT'OJIBHHUKOB, CBOMCTB YriioB,
O6pa3OBaHHHX pUu NCPECCUCHUN JIBYX MAPAJIJICIIbHBIX IIPAMBIX ceKymeﬁ. Pemate IMMPAKTUYCCKUC 3a/]aY1 Ha
HaxXOKJACHUC YI'IIOB.

Bnaners mnoHsaTHEM reoMeTpuiYCCKOro MeCrta TOUYCK. YmMmeTh ONpCACIIATD 6I/ICCCKTpI/Icy yriila u
Cepe,[[I/IHHBII\/’I NEPNCHAUKYIIAP K OTPE3KY KaK TCOMETPUUCCKUC MECTA TOYCK.

cDOpMyJ'II/IpOBaTIJ OMPCACIICHUA OKPYKXHOCTHU U KpyTra, XOpAbl U JUAMETPA OKPYKHOCTHU, 1IOJIB30BATHCA
HUX CBOMCTBaMU. YMETh IMPUMCHSATDH 3TU CBOICTBa IIpu pCICHUU 3a1a4.



Biagete NOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAaXOIOUTh €€ LEHTP.
[Tonmp30BaTbes (hakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYroJbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O
TOM, 4TO CEPEAUHHBIC IEPIIEHANKYIIAPEI K CTOPOHAM TPEYTrOJBHHUKA IIEPECEKAIOTC B OJHOU TOUYKE.

Biagete moHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaTbCA TEOPEMOM O INEPHEHAUKYISIPHOCTH
KacaTeNbHOU U paguyca, IPOBEACHHOTO K TOUKE KacaHUsl.

ITonp30BaThCs HpOCTCfIHIPIMPI TCOMETPUUCCKUMU HCPABCHCTBAMU, IOHUMATh UX HpaKTI/I'-IGCKI/II\/JI CMBICII.

HpOBOl[I/ITI) OCHOBHBIC TCOMETPHUUCCKUC ITOCTPOCHUSA C ITIOMOIIBIO HUPKYJIA U JIMHEHKU.

K xonIy o0yuenus B 8 kiacce o0yJaronuics mogyduT CIEIYIONINE TPEIMETHBIC PE3YIbTAThI:

Pacno3naBaTth OCHOBHEBIC BHUJIbI I-IeTI)IpéXYFO.]'H)HI/IKOB, HUX 3JIEMEHTHI, I10JIB30BaThCS UX CBOMCTBAMH npu
PEIICHNHU IT'COMECTPHUYCCKUX 3a/1ay.

[IpuMeHsTh CBOMCTBA TOUKM NEpEeCceUeHHs] MEIUaH TPEYroJibHUKA (LIEHTpa Macc) B PEeLLIEHUH 3aa4.

Brnagets noHsiTHeM cpesiHel IMHUU TPEYroJIbHUKA U Tpaneluy, IPUMEHSTh UX CBONCTBA MPU PELICHUN
reomerpuueckux 3aaad. Ilomp3oBaTbest TeopeMor daneca M TEOPEMOW O MPOMOPIHMOHAIBHBIX OTpE3Kax,
MPUMEHSTh UX JIJIsl peLICHHS TPAKTUYECKUX 3a/au.

[IpuMeHsTh NPU3HAKY [10100USI TPEYTOJILHUKOB B PEIICHUH F€OMETPHUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit [Tudaropa ist pemieHrs reoMeTpudeckux U MpakTuyeckux 3anad. CTpoutsb
MaTeMaTHYeCKyl0 MOJENlb B MPAaKTUYECKUX 3aJayaxX, CAMOCTOSITENbHO JelaThb 4YepTéX U HaXOAWUTh
COOTBETCTBYIOIIUE JJTUHBL.

BJ'IaI[eTB IOHATUAMU CHHYCA, KOCHMHYCa M TaHI'€HCa OCTpPOro yrija MnpsaMOyrojJbHOro TpEyroJiIbHUKa.
ITonwp30BaThCs ATUMU TOHATUSAMU 115 peIICHUS ITPAKTUUCCKUX 3a1aY.

Breruucnars (p8.3JII/I‘IHBIMI/I CHOCO6aMI/I) mongaZib TpCYroJbHHUKa U IJIOMAaAn MHOT'OYTI'OJIBHBIX (I)I/Il“yp
(HOJ'IB3y5ICB, rac H606X0)II/IMO, KaJ'ILKy.]'ISITOpOM). HpI/IMCHSITB MOJIYYCHHBIC YMCHHS B IIPAKTUYCCKHUX 3a/lavyax.

Brnaners NOHATUSAMM BIMCAHHOTO U LEHTPAJIBHOTO YIJI1a, UCHOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIiax,
yrilax MeXJy XopJaMH (CeKyIIMMH) U yIile MeXy KacaTelbHON U XOpIOH MpU PELIeHUH FeOMEeTPUUECKUX
3az1ad.

Bnagerp MOHATMEM  ONMCAHHOIO  YETBIPEXYTOJbHUKA, IMPUMEHATh CBOMICTBA  ONHCAHHOIO
YETBIPEXYTOJIbHUKA TP PEIICHNUH 3a]au.

[TpuMeHsTh OMTyYeHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJICIH IS 3a/1a4 peallbHOM
KU3HU U TPOBOJAWTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM TOI00US U TPUTOHOMETPUU
(MOB3YSICh, TA€ HE0OXO0IUMO, KAIBKYIITOPOM).



K kon1y 00yuenus B 9 kjacce o0yqaronuiicst MoJIyquT CIEAYIONINE TPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUN OCTPBIX YITIOB, HAXOAUTH C UX MOMOIIBIO PA3JIMYHbIEC SJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelIeHue MPSMOYTOJbHBIX TPEYTroJabHUKOB»). HaxomuTs (C momolisko
KaJIbKYJIATOPA) JJIMHBI U YIJIbI AJ1s1 HETaOJIMYHBIX 3HAYEHUH.

ITonp30BaThCs q)OpM}’J'IaMI/I NpUBCACHUA W OCHOBHBIM TPHUTIOHOMETPUUYCCKUM TOXIACCTBOM JJIA
HaXO0XJICHUA COOTHONIEHHUH MCKIAY TPUTOHOMCTPUUCCKUMU BCINYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISI HAXO0KJACHUS Pa3JIMYHbBIX JIEMEHTOB TPEYTOJIbHUKA
(«pelieHue TPeyroJbHUKOBY), IPUMEHSTh UX MPU PEHIEHUH F€OMETPUUECKUX 3a/1au.

Bnagers mouaTusMu mnpeoOpa3oBaHMsl MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB IMOJOOHBIX (QUTYP.
[Tonb3oBaTbest cBOMCTBAMU MOJ00MST TPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JJIMHBI M HAXOJIUTH YIIIbI Y
no100HbIX Quryp. [IpumeHsTs cBOMCTBa MO00MS B MPAKTHUECKUX 3a7adyax. YMETh MPUBOJAUTH MPUMEPHI
MOJ0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCsl TEOPEMaMH O TMPOU3BEACHUH OTPE3KOB XOPJA, O MPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeJIbHOM.

[Tonb3oBaTbcst BEKTOpaMH, MOHUMATh WX T€OMETPUUECKUA U (PU3HUECKUN CMBICI, MPUMEHSITh UX B
pElIeHUH TeOMEeTPUUECKUX M (u3nyeckux 3aaad. [IpuMeHATh cKalsipHOe MpOW3BEIECHHUE BEKTOPOB IS
HAXO0X/ICHUS JUIUH U YTJIOB.

ITonp30BaThCs MCTOAOM KOOpAHMHAT Ha IIJIOCKOCTH, IIPUMCHATH €ro B PCHICHUN TCOMETPHUYCCKUX U
MNPAaKTUYCCKUX 3aJia4.

Brnagetp moHATHSAMH NPaBUIBLHOTO MHOTOYTOJIHUKA, AJTUHBI OKPYKHOCTH, JUTMHBI 1yTH OKPY>KHOCTH U
paZiaHHOM MEphbI YIiia, yMETh BHIYUCIATH IUIOIIAs Kpyra U ero yacteil. [[pumMeHsTh moaydeHHbIe YMEHUS B
MPAKTHYECKUX 3a/a4ax.

Haxonuth ocu (wim UEHTpPbI) CUMMETPUU GUTYp, TPUMEHSTH JBIKEHUS IUIOCKOCTU B MPOCTEUIIHX
ClIydasx.

[TpuMeHATh NOTyYeHHBIC 3HAHUS HA IPAKTUKE — CTPOUTH MaTeMaTHYECKHE MOJICIH JUIS 3a/1a4 peaTbHOM
KU3HU U TPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS C MPUMEHEHHEM I0JI00US U TPUTOHOMETPUUECKUX
GbyHKIUH (10JIB3YSICh, I/Ie HEOOXO0IMMO, KAJIbKYISITOPOM).



