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IHosicHUuTEbHASA 3aNIMCKA

BakHocTh yueOHOrO Kypca reOMETpHM Ha YPOBHE CpPEIHEro oOmero oopa3zoBaHHs 00YCIIOBIICHA
MPAaKTUYECKON 3HAYUMOCTHIO METANpPEMETHBIX M TPEIMETHBIX PE3yJbTaTOB OOYYCHHS TCOMETPUU B
HANpaBJICHUU  JIMYHOCTHOTO  pa3BUTUS  oOydvarommuxcs,  ¢GopMmMupoBaHus  (YHKIIMOHAIBLHOU
MaTeMaTHYECKOW TPaMOTHOCTH, M3yUYCHHS IPYTUX YYEOHBIX IUCHUIUIMH. Pa3BuTHE y 0O0ydYaromimxcs
NPaBWIBHBIX TPEACTABICHHA O CYIIHOCTH ¥ TPOWCXOXJICHUM TEOMETPHYECKHX aOCTPaKIIHiA,
COOTHOIIICHHH PEATbHOTO M HJCATBbHOTO, XapaKTepe OTPaKCHUsS MaTeMaTHYeCKON HAyKOH SIBICHUH U
MPOIECCOB pPEATbHOTO MHpPa, MeCTe€ TEeOMETPHH B CHUCTEME HAayK U PO MaTeMaTHYecKOTro
MOJICIMPOBaHMsI B HAayYHOM IIO3HAHMM M B TPAaKTUKE CIIOCOOCTBYEeT (POPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PCHUSI OOYUAIONIMXCS, a TAKKE KAueCTB MBbIIUICHHUS, HEOOXOAMMBIX Ui aJganTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBIISICTCS OJHUM M3 0a30BBIX IPEIAMETOB HAa YPOBHE CpeJHEro olriero oOpa3oBaHus,
TaK Kak 00eCIleuynBacT BO3MOKHOCTh M3YUYCHHUS KaK JUCIUILUINH €CTECTBEHHO-HAYYHOUW HAIIPaBICHHOCTH,
TaK U TYMaHUTAPHOM.

Jlormueckoe MpIIUIeHHE, (GopMUpyeMOe MpH W3yYeHUH OOYYArOIIUMUCS TOHATUHHBIX OCHOB
TEOMETPHUH U MTOCTPOSHHH IICTIOYKH JIOTHYECKUX YTBEP)KICHHUI B XOJI€ PEIICHUS TeOMETPHYECKHX 3a/1a4,
YMEHHE BBIJBHTATh W ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS MPU PENICHUH 3a1ad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PHU3UKH.

VYMeHUEe OpUEHTUPOBATHCS B IMPOCTPAHCTBE WIPACT CYLICCTBEHHYIO pOJb BO BCEX O00JACTAX
JEATeNILHOCTH 4eoBeka. OpueHTaIus YeJ0BeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE
€ro COIMAILHOTO ObITHsA, (hopMa OTPaKEHHS OKPYKAIOIIET0 MHpPA, YCJIOBHE YCIEIIHOTO TO3HAHHS U
aKTUBHOTO MpeoOpa3oBaHMs JCUCTBUTENBHOCTH. OreprpoBaHWE MPOCTPAHCTBEHHBIMH OO0pa3zaMu
00bEeTUHSET pa3Hble BUABI YICOHOW W TPYAOBOU JESTEIBHOCTH, SBISETCS OJHUM M3 MPOPECCHOHATHHO
BaXHBIX Ka4yecTB, MOATOMY aKTyallbHa 3ajjadya (OPMHPOBAHHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHHUS] KaK Pa3HOBUAHOCTH OOPa3HOT'O MBIIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTHYECKOM JICATEIIbHOCTH 110 MHOTUM HAIIPABIICHHSIM.

Llenp ocBoeHust mporpammbl yyeOHOro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOydeHUS —
o01eo0pa3oBaTeIbHOE U OOMICKYIBTYPHOE Pa3BUTHE OOydaIONIUXCS depe3 oOecredeHne BO3MOKHOCTH
NPUOOPETEHUS M MCIIOJIB30BAHUS CUCTEMATHUCCKUX FTCOMETPHUUCCKUX 3HAHUN U IEHCTBHM, CTICIU(UIHBIX
T€OMETPHH, BO3MOYKHOCTH YCIICIITHOTO TIPOIOJDKSHHST 00pa30BaHus 110 CIICUATBHOCTSIM, HE CBS3aHHBIM C
MPUKJIAIHBIM UCTIOJIH30BAaHUEM TE€OMETPHUH.

[TpropuTeTHEIMH 3aJadyaMH OCBOCHHUsI y4eOHOro Kypca «['eomerpum» Ha 0a30BOM YpOBHE B
10-11 kiaccax sBISAIOTCA:

. dbopMHUpOBaHUE TPEICTABICHUS O TEOMETPUM KaK 4YaCTH MHUPOBOW KYJIbTYphl M OCO3HaHHE €&
B3aMMOCBSI3H C OKPYIKAIOIHM MUPOM;

. dbopMHUpOBaHKUE TIPEACTABICHUS O MHOTOIPAHHMKAX M TellaX BpalICHUS KaK O BaKHEHIINX
MaTEeMaTHUYECKUX MOJICIISIX, MO3BOJISIONIMX OMUCHIBATh U U3yUaTh Pa3HbIC SIBIICHUS OKPYKAIOIIETO MHPAa,

. (hopMHpOBaHKE YMEHHS PacIiO3HABATH HA YepTEKax, MOJIEIISIX M B PEATT-HOM MUPE MHOTOTPAHHUKH 1 TeJIa BpallleHNST,

. OBJIaJICHUE METOJIaMH PEIlIeHUs 3a/1a4 Ha MOCTPOEHUS Ha N300pa’keHHSIX MPOCTPAHCTBEHHBIX (DUTYD;
. (dbopMHpOBaHHE YMEHHS OINEPUPOBAaTh OCHOBHBIMHM TMOHSTHUSIMH O MHOTOTpaHHUKax M TeJax
BpallIeHUs U UX OCHOBHBIMHU CBOWCTBAMHU;

. OBJIaJICHHE AJTOPUTMAMM PEIIECHUsS OCHOBHBIX THUIIOB 3ajad, (OpMHUpPOBaHHE YMEHUS IPOBOAUTH

HECJIOXKHBIE JJOKA3aTEJIbHbIE PACCYKIEHUS B XOJE PELICHUS CTEPEOMETPUYECKMX 3aJad U 3ajad
C IPAKTUYECKUM COJEPKAHUEM;

. pa3BUTHE WHTEIJICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEH OO0yYaromuxcs, MO3HABAaTEIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KpUTUYHOCTU MBILUICHHUS;

. (dopmupoBaHre (PyHKIIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHOW I€OMETPUU: YMEHUE PACHO3HABATH
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NPOSIBJIICHUSI TEOMETPUYECKUX TMOHIATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalIbHBIX KHU3HEHHBIX
CUTyallUX W TPH U3YYEHUH JAPYTrUX YYEeOHBIX NPEIMETOB, NPOSIBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYJIMPOBaTh MX Ha S3bIKE T'€OMETPHUH U CO3[aBaTh I'€OMETPHUECKUE MOJEIH,
IPUMEHSATh OCBOCHHBIN I'€OMETPUUECKUI ammapar JUisl pelieHHs MpPaKTUKO-OPUEHTHPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATH U OLEHUBATH MOTYUYCHHbIE PE3YIbTATHI.

OTnUyuTeNbHON OCOOEHHOCTBHIO MPOrpaMMBbl IO TEOMETPUHU SBISETCS BKIIOYEHHE B Kypce
CTEpEOMETpUU B Hauyaje €ro M3yueHus 3ajad, pPElIacMblX HAa YPOBHE HWHTYMTHBHOIO IO3HAHMUS,
U OmpeAcNéHHBIM 00pa30oM OpraHu3OBaHHas paboTa HaJg HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIMPYET MPOTEKaHHE MHTYUTHBHBIX MPOIIECCOB,
MOTHUBHUPYET K JaJIbHEHIIEMY U3yUEHHIO NPEeIMETA.

[Ipennoyrenue OTAAETCS HATJIATHO-KOHCTPYKTUBHOMY METOIY OOYyYEHHs, TO €CTh TEOPETUUYECKUE
3HAaHUS MMEIOT B CBOCH OCHOBE YYyBCTBEHHOCTb INPEIMETHO-NPAKTHUECKOW nesTenbHOCTH. PasBurtune
MIPOCTPAHCTBEHHBIX MPEJCTABICHUNH y OOYyYalOUIMXCS B Kypce CTEpEOMETPUH NPOBOJUTCA 3a CUET
pelieHrs 3aJad  Ha  CO3JaHUMEe MPOCTPAHCTBEHHBIX O0pa3oB M 3aJa4 Ha  ONEpUpPOBaHUE
MIPOCTPAHCTBEHHBIMU oOpa3amu. Co3nanue oOpa3a NPOBOAMTCS C OMNOPOHM HA HArJSIHOCTD,
a omepupoBaHHe OOpa3oM — B YCJOBHUSX OTBJICYEHHUS OT HATJISIAHOCTH, MBICICHHOTO H3MEHEHUS €ro
UCXOIHOTO COJIEP KAHMUS.

OCHOBHBIMHU  COJIEp)KATEeIbHBIMU JIMHUSAMHU ydeOHoro Kkypca «l'eomerpusi» B 10-11 kmaccax
ABISIOTCA: «MHOrorpanHukm», «lIpsiMble U TNIOCKOCTH B IPOCTpPaHCTBE», «Tena BpameHus», « Bekropsl
¥ KOOPJHMHATHI B MPOCTpaHCTBE». DOpMUPOBAaHUE JOIMUYECKMX YMEHHMH pacrlpeiessieTcss He TOJIBKO 10
coJiep KaTeNIbHBIM JIMHUSAM, HO M 110 roJjaM 00yueHHs Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHusl.

Copep:xanue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM OCBOCHMS MPOTpPamMMBbl
[0 TEOMETpPHUH, pACIpeneiEHHBIM IO ToAaM OOY4YEeHHS, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, YTOOBI
OBJIAJICHHE TE€OMETPUYECKUMH TIOHATUAMHU U HaBBIKAMU OCYIIECTBISUIOCH TIOCTENOBATENbHO H
MOCTYyNaTeNIbHO, C COOJIOCHHEM NPUHLUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OO0IIYI0 CHCTEMY TI€OMETPUYECKHX INPEACTaBICHUN O0OydYaloOUIMXCs, paclIupsis U yriayomnss e€, obpasys
MIPOYHBIE MHOXXECTBEHHBIE CBSI3H.

OO1mee 9KCIIO YacoB, OTBEACHHBIX IS W3y4eHHUs ydeOHoro Kypca «['eomerpus» — 102 gaca: B
10 kiacce — 68 wacoB (2 gaca B Henenio), B 11 kimacce — 34 gaca (1 gac B Henernio).

IIpenmeTHble pe3yJibTaThI
K xonity 10 kiaacca o0ydaromuiics TOJTYYHUT CISAYIONINE MPEIMETHbBIE Pe3yJIbTaThI:

. OIIEpUPOBATh NOHATHUAMHU: TOUKA, IPSAMasi, INIOCKOCTH;

. IIPUMEHATHh AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX IIPU PELICHUH F€OMETPUYECKUX 3a/1ad;

. OIIEpPUPOBATH MOHATUSAMHU: [1APAJUIEIBHOCTD U NEPIEHAUKYIJISIPHOCTD IIPSMBIX U IIJIOCKOCTEM;

. KJ1acCU(UIIUPOBATh B3aMMHOE PACIIONOKEHHE MPAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE;

. OTIEPUPOBATH MOHATUAMU: JABYTPAHHBIM yrojl, rpaHU JBYTPAHHOTO YIJa, peOpo JABYTPaHHOTO yIia,

JUHENHBIN yToJl ABYTPAHHOTO YIJIa, TpaJycHasi Mepa ABYTPAHHOIO YyIIia;

. OTIEpUPOBAThH TOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBIMYKJIBIA MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTOTPaHHUKA, TPaBUILHBII MHOTOTPaHHUK;

. pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (NMUpaMuja, TMpU3Ma, NPSIMOYTOJbHBIN
napasuienenunen, Kyo);

. KJIACCU(UIIUPOBATh MHOTOTPAHHUKH, BBHIOMpAas OCHOBAHUS s KiaccHU(PHUKAIU (BBITYKIBIE H
HEBBIMYKIIbIE MHOTOTPAaHHWKH, TMPABWIbHBIE MHOTOTPAHHUKU, TPSMBIE U HAKIOHHBIC TPU3MBEI,
napajuieJIenune/pl);

. OTIepUPOBATH TOHATUSIMHU: CEKYIIasl MJIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB;

® OOBACHATH IMPUHIMUIIEI ITIOCTPOCHUSA CequHﬁ, HCIIOJIB3Yys METOA CIICO0B;
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. CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB METOJIOM CJICZIOB, BHIIIOIHATH (BBIHOCHBIC) TNIOCKUE YEPTEXKU U3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y;
. pemiaTh 3a7aydl Ha HAXOXKIACHHWE TE€OMETPHUYECKUX BEJIMYMH IO OOpa3laM WM aJrOpUTMaM,
MPUMEHSST U3BECTHBIE aHAIUTHYECKUE METOJbI MPH PEUICHWH CTaHIAPTHBIX MAaTeMaTHYECKUX 3a7ad Ha
BBIUUCIICHUE PACCTOSHUM MEXAy JBYMs TOUYKAMHU, OT TOUKH JI0 MPSAMOMH, OT TOUKH /10 IUNIOCKOCTH, MEXKAY
CKPELIMBAIOILUMHUCS NPSIMBIMH;
. pemaTh 3a7aud Ha HAXOXKIACHUE T€OMETPUUYECKUX BEJIMYMH MO 0Opa3laM MM aJrOpUTMam,
IPUMEHSST U3BECTHBIC AaHAIUTHUYECKUE METOJbl NPH PELICHWU CTaHIApPTHBIX MaTeMaTHYECKUX 3a7ad Ha
BBIUUCIICHUE YTJIOB MEXJy CKPEIIUBAIOIIMMUCS MPSIMBIMHM, MEXAY MPSIMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB;
. BBIUUCIIATE OOBEMBI M IUIOINAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NHpaMHIa) C
npUMeHeHHEeM (OpMyYJl, BBIYUCIATH COOTHOIICHUS MEXIY IUIOMIAJSIMH IOBEPXHOCTEH, 00BEMaMu
10JOOHBIX MHOTOTPAHHUKOB;
. ONEPUPOBATh MOHATUSMH: CHUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CHUMMETpPHHU,
LIEHTP, OCb U IUNIOCKOCTh CHMMETPUH (PUTYPBI;
. U3BJICKaTh, MpPeoOpa3oBbIBATh W HHTEPIPETHPOBATH HMHGOPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, IPEACTABICHHYIO HAa YePTEKaX U PUCYHKaX;
. NPUMEHATh FeOMETpUUecKue (PaKThl Ui pelIeHUs] CTEPEOMETPUUYECKUX 3a/ad, MPEANoararonux
HECKOJIBKO IIIaroB PEIIEHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (hopMme;
. NPUMEHATH MPOCTEHIINE NMPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;
. IPUBOANUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE M KU3HHU, PACIO3HABATH
IIPOSIBJIIEHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE;
. IPUMEHSATH MOJIyYE€HHbIE 3HAHHUS HA NPAKTUKE: aHAJU3UPOBATh peaIbHbIE CUTyallud U IPUMEHSThH
U3yYEHHbIE TOHATHS B IPOLECCE MOMCKA PELICHHMs] MaTeMaTH4eckd c(OpMYJIUPOBAHHON NpoOIieMBl,
MOJICIMPOBaTh peajbHbIe CUTYallMM Ha S3bIKE T€OMETPUH, HCCIEIOBAaTh IOCTPOCHHBIE MOJAETH C
UCTOJIb30BAHUEM T'E€OMETPUYECKHX MOHATHUH M TeopeM, ammaparta anreOpbl, pemaTbh MPaKTHUYECKUe
3aJ]auu, CBS3aHHBIE C HAXOXKJACHUEM FeOMETPUUECKUX BETUUMH.

K koniy 11 kiacca oOyyaromuicst HOXYUYUT CIEAYIONINE IPEAMETHBIE Pe3yJIbTaThl:
. ONEpPUPOBATh IMOHATHAMM: LWIMHApPUYECKAas IOBEPXHOCTb, OO0pa3ylollue IHINHIAPHUYECKON
MOBEPXHOCTHU, LWJIMHIAP, KOHUYECKas IMOBEPXHOCTb, OOpa3ylolye KOHHYECKOH IOBEPXHOCTH, KOHYC,
chepuieckas MoBEpXHOCTb;

. pacro3HaBaTh Tesa BpanieHus (MUInHAP, KOHYC, cdepa u map);

. OOBSCHSTH CLIOCOOBI TTOTYUYEHHUS TSI BPAIICHHUS;

. KJIACCU(UIIUPOBATH B3AMMHOE PACTIONOKEHUE CHEPHI U TIOCKOCTH;

° OINCPpHUPOBATH MOHATUAMU: Hlap0B0ﬁ CCIrMCHT, OCHOBAaHHMEC CCIMCHTA, BbICOTa CCIMCHTA, mapOBOﬁ
CJIOH, OCHOBAHHE IIAPOBOTO CIIOsI, BEICOTA IIAPOBOTO CJIOS, IIIAPOBOU CEKTOD;

° BbIYUCIIATH 06I:éMBI n 1iomragu HOBerHOCTCﬁ TCJI BpallCHUA, TCOMCTPUUCCKHUX TCI C
npuMeHeHueM Gopmyr,

. OIIEpPUPOBATH TMOHSTHUSMHU: MHOTOTPAaHHHK, BITUCAHHBIA B c(epy W ONHCAHHBIA OKOJIO CQEepsl,
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK HJIH TEJIO BPAIICHUS;

. BBIYUCIIATH COOTHOIICHHUS MEXTy TUTOIIASIMHA TOBEPXHOCTEH 1 00bEMaMU TTOJJOOHBIX TET;

. n300pakaTh U3y4aeMble (GUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

. BBINOJIHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD: BUJ CBEPXY,

cOOKY, CHH3Y, CTPOUTH CEUCHUS Tell BPAIICHUS;
. U3BIICKaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HMHMOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX QUrypax, npeAcTaBIeHHYIO Ha YepTexax U pUCyHKaX;
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. OTIEpUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;
. BBITIONTHSATE JCHCTBUS CII0)KEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpa Ha YHCIIO,
O0OBSICHATH, KAKHMH CBOMCTBAMH OHH 00JIa1af0T;
. MPUMEHSITH PABUIIO TTapaJlIeIeIHUITe Ia;
. OIePUPOBATh TMOHATHSIMH: JICKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YTrOJ MEXKIy BEKTOPaMH, CKAISIPHOEC IPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIaHAPHBIC BEKTOPBI;
. HaXOJUTh CYMMY BEKTOPOB M IPOM3BEICHHWE BEKTOpa Ha YHCJIO, YroJ MEXIy BEKTOpaMH,
CKaJISIPHOE MPOM3BEJICHUE, PACKIIAIBIBATH BEKTOP 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM;
. 3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;
. MPUMEHSITh TeoMeTprueckrue (akThl JUIS PEIICHUS CTEPEOMETPHUECKHX 3a7ad, MPEANoIaraioinmux
HECKOJIBKO IIar0B PEIIEHUS, €CIU YCIOBHS IPUMEHEHHS 33/I1aHbI B IBHOU (hopMme;
. peuaTh mpoCcTeiInre reoMeTPUIECKUE 3a]]a91 Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO METO/1a;
. peliaTh 3a7a4M Ha JI0Ka3aTeIbCTBO MATEMAaTHUYSCKUX OTHOIICHUH M HAXOXJICHHUE TEOMETPUICCKUX
BEJIMYMH 1O 00paslaM WM ajJropuTMaM, NMPHMEHSS W3BECTHBIC METOJBI MPHU PEIICHUH CTaHIAPTHBIX
MaTeMaTHYECKHUX 3ajady,
. MPUMEHSTHh MPOCTEHIIINE MPOTrPaMMHBIC CPEACTBA M IJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI
MIPH PEIICHUN CTEPEOMETPUIESCKUX 3a/1a4;
. MPUBOJIUTh TMPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U JKU3HHU, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE;

MPUMEHSITH MMOJTYYCHHbIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH PEabHBIC CUTYAllMd U MPUMCHSTH
W3YYCHHBIC TIOHATHSA B MPOIECCE TMOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYITHpPOBAHHOW IMPOOIIEMEI,
MOJICTTUPOBATh PEATbHBIC CHTyaIlldd HA S3BIKC T€OMETPHUH, HCCIEAOBATh IOCTPOCHHBIC MOJICITH C
HCIIOJIb30BAHUEM T'C€OMETPHUCCKUX TMOHITHA M TEOpeM, ammapara ainreOpbl, pemaTh MPaKTHYCCKHUE
3aJ1a4M, CBS3aHHBIC C HAXOXKICHHEM ICOMETPHUCCKHUX BEITMYUH.

Coaepsxanue o0yuenus B 10 kiacce

IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE TOHATHS CcTEepeoMeTpuH. Touka, MpsiMas, IUIOCKOCTb, NMPOCTpaHCTBO. lloHsTHE 00
AKCHOMAaTHY€CKOM ITOCTPOECHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHOe pacrnonoxkeHue TMpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, NapajlleIbHble U
cKkpenuBaromuecs npsmele. [lapamienbHOCTh NPAMBIX U IJIOCKOCTEM B IMPOCTPAHCTBE: NapalICIbHBIC
MIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX NPSIMBIX, NAPAILIEIBHOCTh IPSIMOM M IJIIOCKOCTH. YTJIBI €
COHAINPABJICHHBIMH CTOPOHAMM, YTOJI MEXIY MPSMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MITOCKOCTEN:
NapajuleJIbHbIe IUIOCKOCTH, CBOMCTBA IapajuIelIbHBIX IUIOCKOCTEW. lIpocreimme NpoCTpaHCTBEHHBIE
(burypbl Ha IWIOCKOCTH: TETPA’Ip, KyO, mapaiesenuIe ], IOCTPOSHHE CeUCHUH.

[lepneHIUKYISAPHOCTh MPSAMOM M IJIOCKOCTU: NEPIEHIUKYJSIPHBIE IPsIMBIE B IPOCTPAHCTBE,
IpsIMBbIE MMApaAJJICNIbHBIE U NEPHEHAUKYIISIPHBIE K IUIOCKOCTH, NMPU3HAK NEPIEHIUKYJIIPHOCTU MPSAMOU U
IJIOCKOCTH, TEOpEMa O NPSIMOM NEPHNEHAMKYISPHOW IUIOCKOCTU. YTJBI B MPOCTPAHCTBE: YIOJd MEXKIY
NPSAMOM M TUIOCKOCTBIO, JABYTPAHHBIM YTOJ, JUHEWHBIM yroj aByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PAacCTOSTHUE OT TOYKH 1O IJIOCKOCTH, PACCTOSHHE OT MPSMOM 10 IUIOCKOCTH, MPOEKIIHS
¢burypsl Ha IUIOCKOCTb. llepneHAMKYISIPHOCTh IJIOCKOCTEH: NpPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema o TpEX NMepreHAUKYIApax.

MHOrorpaHHMKH.

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBINYKJIBIE W HEBBIIYKIIbIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosnpHas npusMa, rpaHd U OCHOBAHMS IPU3MBI,
npsiMasi ¥ HakKJIOHHas TNpu3Mbl, OOKOBas U TMOJHas TOBEPXHOCTh Mpu3Mbl. [lapannenenunen,
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NPSMOYTOJIbHBIM MapajUielenuIe] W ero cpoiicTBa. llupamupma: n-yronbHas nupaMuaa, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHU/IBI, TPABIIIbHAS U yCCUEHHAS TUPaMU/IA.
DneMeHThI IpU3Mbl U Tupamubl. [IpaBUiibHbIE MHOTOTPAHHUKU: MMOHATHE MPABUJILHOIO MHOTOTPaHHUKA,
NpaBUjbHAs MpU3Ma W TMPaBWIbHAS NUpaMHUaa, MpPaBWIbHAS TPEYroJibHAas NMUpamMuaa U MpaBUIbHBIN
TeTpa’ap, kyO. IlpencraBineHue O MpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp, MOACKAadAp M HKOCAdIP.
CedeHust MpU3MBbI U TUPAMHU/IBI.

CummMeTpusi B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMUIAX, Napajuiesienuneaax, NpaBUIbHbIX MHOTOTPAHHUKAX.

Brruucienue 2J€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, awaroHan, yribl. [lnomans OGOKOBOIM
MOBEPXHOCTU W TIOJHOM TOBEPXHOCTH NPSMOM MPHU3MBI, IUIOIAAb OCHOBAaHHM, Teopema O OOKOBOU
MOBEPXHOCTU TMpsiMOi mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU IPABUIBHOMN
MUpaMHUIIBI, TeopeMa O Iulomanu yced€éHHoW mnupamuabl. [loHstre 00 o0béme. OOBEM mNUpamMUIBbL,
MIPU3MBL.

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXAY IUIONIAISIMH MOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Conep:xxkanue o0yuenus B 11 kiacce

Tena BpameHus.

[unuaapudeckass  MOBEPXHOCTh,  oOpasymolmue  IWIMHIPHYECKOH  MOBEPXHOCTH,  OCh
MWIAHAPUYECKON MoBepXHOCTH. LlMmuHAp: ocHOBaHMS W OOKOBas MOBEPXHOCTh, 0Opasyroias U OCh,
TI0MIa1b OOKOBOM M TIOJTHOW TTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroniue KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOMH
noBepxHocTu. KoHyc: ocHOBaHWE W BepiiMHA, oOpasyiomias W OCh, IUIOMAAh OOKOBOW W TOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolue 1 BbICOTa, OCHOBAaHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, Juamerp, riouaab NoBepXxHOcTH chephl. B3auMHoe pacnonoxenue
cdepsl U MIOCKOCTH, KacaTelbHast IJIOCKOCTh K cdepe, miouaab cepsl.

N300pakeHue Tes BpalleHus Ha IMJIOCKOCTH. Pa3BépTka IumHApa U KOHyca.

KoMOuHarmu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTPaHHHK, OMHCAHHBIA OKOJO CQephl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK, WU TEJIO BPAIICHHUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajuienenuneaa u cieactsus u3 He€. O0bpEM nunuHapa, konyca. O0bEM mapa u mwiomanb chepsl.

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXAY IUIONIAISIMH MOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ceuenust nuauHApa (HapayiedbHO U MEPIEHIUKYISIPHO OCH), CeYeHHUs KOoHyca (TapasieiabHoe
OCHOBAHUIO U MPOXOAAIIEE YEPE3 BEPILUNHY ), CEUEHUS LI1apa.

BekTopsl U KOOpJIMHATHI B IPOCTPAHCTBE.

Bekrop Ha muiockoctu v B ipocTpaHcTBe. CI0XKEHHUE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa
Ha yucio. Pasnoxenue Bekropa IO TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBwiio napaenenunena.
Pemenue 3agay, CBA3aHHBIX C MPUMEHEHHEM IPABHII JACUCTBHI ¢ BekTopaMu. [IpsiMmoyronpHas cucrema
KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. I[Ipocteitmme 3agaunm B KOOpAuHATaxX. YTOod MEKIY
BekTOpaMu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BhIuncieHne yrioB Mexay IpsIMbIMHU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOJT ITPU PELICHUN T€OMETPUUYECKUX 3a]1a4.
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1 |BBenenue B 10 OCHOBHBIE TOHATHS CTEPEOMETPUU: AKTYaJau3upoBaTh (HaKThl U METOJIBI TUTAHUMETPHH,
CTEPEOMETPUIO TOYKa, MpsiMasi, MI0CKOCTb, peneBanTHble TeMe. IloydyaTs npeacraBieHus o

npoctpaHcTBO. [IpaBuna n300pakeHnss | MPOCTPAHCTBEHHBIX (PUTYpax, pa30dMpaTh MPOCTEHINKE MpaBHIIa

Ha pUCYHKaX: N300pakeHUs IJIOCKOCTEH, |n300paskeHus 3tux ¢puryp. M3o6paxars npsMyro U MI0CKOCTb

napajieIbHbIX MPSMBIX (OTPE3KOB), Ha PUCYHKE.

cepenuHbl oTpeska. [lonsaTus: Pacno3HaBaTh MHOTOTpAaHHUKH, TUPAMUAY, KyO, Ha3bIBaTh UX

IEPECEKAIOIINECS TUIOCKOCTH, HJIEMEHTHI.

nepeceKaromuecs npsmast ¥ IiockocTs. | JlesaTh pucyHOK Ky0a, mupaMubl, HAXOAUTh OLIHMOKU B

3HAKOMCTBO C MHOTOI'PaHHUKAMH, HEBEPHBIX U300PAKEHUSX.

n300pakeHre MHOTOTPaHHUKOB Ha 3HAKOMHTBCS C CEUECHUSIMU, C METOJIOM CJIEIOB; UCIIOJIb30BATh

pPUCYHKaX, Ha MPOEKIIMOHHBIX YepTekKax. | MOCTPOCHUS CEYEHHSI METO/I CIIE/IOB, KPATKO 3alKChIBATh

HauanbHbie cBeneHus o Kyoe u 11aru NOCTPOCHHUS CEUCHHUS.

nupaMuze, UX pa3BEPTKU U MOJEIH. PacnozHaBaTth BUJ CEUCHMS U OTHOLICHUH, B KOTOPBIX CEYCHUE

Ceuenust MHOTOrpaHHuKoB. [ToHsiTHE 00 | IemuT pedpa KyOa, HaXOIUTh IUIOIAlb CEUCHHUSI.

AKCMOMATHYECKOM MOCTPOCHUU Hcnoan3oBath 1ogo0ue Mpy pemieHny 3a1a4d Ha MOCTPOeHUe

CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH | CEUCHHIA.

U CIICJICTBUS U3 HUX 3HAKOMHTBCS C AKCUOMATUYECKUM TIOCTPOEHUEM CTEPEOMETPHH,
C aKCMOMaMU CTEPEOMETPHUU U CIIEICTBUSIMU U3 HUX.
HNnarocTpupoBaTh aKCHOMBI PUCYHKAMH U TPUMEpaMH U3
OKpY’KaroIei 00CTaHOBKH

2 |IIpsamMble U MIIOCKOCTH 12 B3anmHoe pacnonioskeHue NpsIMBIX B | AKTYaJIM3HPOBATh (DAKTHI U METO/BI ITITAHUMETPUH,

B [IPOCTPAHCTBE.
[TapamienbHOCTD IPSAMBIX
U IJTIOCKOCTEN

IPOCTPAHCTBE: TIEPECEKAIOIINECS,
napauIeNbHbIC U CKPEIIUBAIOIINECS
psIMBbIC.

[TapamienbHOCTD MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
napasuleJbHbIE MPsIMbIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX;

pEJIEBaHTHBIE TEME, IPOBOUTH aHAJIOTHH.
IlepeuncasiTb BOZMOXKHBIE CIIOCOOBI PACIIONOKEHHS IBYX
IIPSIMBIX B IPOCTPAHCTBE, UJUIFOCTPUPOBATH UX HA IIPUMEpaXx.
JlaBaTh onpeaesieHNe CKPEIIUBAIOIIUXCS MPSMBIX,
(dbopMynHUpoBaTh NMPU3HAK CKPEUIUBAIOIINXCS IPSIMBIX U
MPUMEHSTH €T0 MPH PEIICHUH 3a/a.

Pacno3naBath npusMy, Ha3bIBaTh €€ JIEMEHTBHI.
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NapajuIeIbHOCTD MPSMOU U TUIOCKOCTH.
VYTIibl ¢ COHANpaBICHHBIMU CTOPOHAMU;

YTOJI MEX1y IPSIMBIMU B TIPOCTPAHCTBE.

[TapanienbHOCTh IOCKOCTEH:
napaJuleJIbHBIE IIIOCKOCTH; CBOMCTBA
NapaJuleIbHBIX IIJIOCKOCTEMU.
[Ipocreiiine NpoCTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTH: TETPAdIp, KyO,
napajuleJIenuIe; IOCTPOCHUE CEUEHUI

CTpouTh ceueHus MPU3Mbl Ha TOTOBBIX YEepPTEKaX.
IlepeuucysiTh BO3MOKHBIE CITIOCOOBI B3AMMHOI'O PACIIONIOKEHHUS
MIPSIMOM M TUIOCKOCTH B MPOCTPAHCTBE, IPUBOUTH
COOTBETCTBYIOIIME PUMEPHI U3 PEAIBHON KU3HH.

JdaBaThb onpeneseHue nNapaieIbHOCTH MPSIMOM U TIJIOCKOCTH.
®opMyIMPOBAThL NPU3HAK [1APATUICIBHOCTU IPSIMOU U
IJIOCKOCTH, YTBEP)KAEHHUE O IPSAMOM IEpecedeHus IByX
IUIOCKOCTEH, MPOXOAAIIUX Yepe3 NapalIeIbHbIE IPSIMBIE.
Pemars npaktuueckue 3aa4u Ha MMOCTPOEHUE CEUCHUI
MHOT'OTpaHHUKA.

OO0BSACHATH ClTy4an B3aUMHOT'O PACIOJIOKEHHS TIIIOCKOCTEM.
JaBaTh onpeaejieHHe MapauIeIbHbIX INIOCKOCTEN; TPUBOAUTH
MIPUMEPHI U3 PEeATbHOM )KM3HU U OKPY’KaOIIEeH 0OCTaHOBKH,
WJUTIOCTPUPYIOIKE MapaJIEIbHOCTh INIOCKOCTEM.
Hcnoab3oBaTh NIpU3HaK NapauIeIbBHOCTU JBYX INIOCKOCTEMN,
CBOMCTBA MapaJuICIbHbIX INIOCKOCTEN IIPYU PELICHUU 3a/1a4 Ha
noctpoeHue. O0bICHATH, YTO HA3bIBACTCS NapayljIeIbHBIM
MPOSKTHPOBAHUEM U KaK BBIMIOJIHSACTCS IPOEKTUPOBaHUE (DUTYDP
HAa IJIOCKOCTb.

HN300pakaTth B napajuieIbHOW NPOEKIUN PA3TUYHbIC
reOMETpUUYECKHUE (PUTYPHI.

MoaeanpoBaTh peanbHble CUTYallN Ha A3bIKE T€OMETPHH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TTOHSATHMN.

Hcnoab3oBaTh Ipy peLICHUN 3a/1a4 HA [IOCTPOCHUE CEUCHUN
MOHSITHE MAPAIUIEILHOCTH, MPU3HAKU U CBOMCTBA MapalieIbHbIX
MPSAMBIX HAa IJIOCKOCTH

[leprieHAMKYISAPHOCTH
MPSMBIX U MJIOCKOCTEH
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[leprieHAMKYASAPHOCTH MPAMOU U

IUIOCKOCTH: MEPIEeHANKYIISPHbIE TPSIMbIE
B IIPOCTPAHCTBE, NPSAMbIE MapaslieIbHbIe

AKTyaJau3upoBaTh (HaKThl U METO/IbI INIAHUMETPHUH,
pelieBaHTHBIE TEME, POBOIUTH aHAJIOTHH.
O0BACHATH, KAKOW YT0JI HA3bIBAETCS YTIIOM MEXITY
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U NCPHCHAUKYJISPHBIC K IJNIOCKOCTH,
MpU3HAK NEPIEHIUKYIIPHOCTH IPSIMON
Y TJIOCKOCTH, TEOpEMA O MPAMOi
NEPIEeHIUKYISIPHOM MJI0OCKOCTH
[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 ITIOCKOCTH,
paccTosiHue OT MPSMOU J0 MIIOCKOCTH

NIEPECEKAIOIIMMHUCS MTPSMBIMU, CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE.

JdaBaThb onpeaejieHHe NEPICHINKYJISIPHBIX IPSAMBIX U MIPSIMOH,
MEPIEHIUKYIIPHON K IIOCKOCTH.

HaxoauTthb yriibl MeXIy CKpEIIMBAIOIIMMHUCS MPSIMBIMU B KyOe U
Ipamue.

IIpuBOAMTHL NpUMeEPBI U3 PEALHOMN )KU3HU U OKPYIKAIOLLIEH
00CTaHOBKH, MJUTIOCTPUPYIOLIHE NEPIICHAUKYISIPHOCTh MPSMBIX B
IIPOCTPAHCTBE U NEPIEHIUKYIISIPHOCTD MIPSMOU K MJIOCKOCTH.
@®opMyIMpPOBATh IIPU3HAK IEPIICHAUKYJIAPHOCTH MPSIMOU U
IJIOCKOCTH, PUMEHSTH €Tr0 Ha MPAKTUKE: O0BSICHATh
MePIEHIUKYIIPHOCTD pedpa Ky0da 1 AuaroHaau ero rpaHu,
KOTOpasi €ro He COACPIKUT, HAXOAUTh JUIMHY AMAaroHaIu KyoOa.
BprancisTe BBICOTY TPaBUWIBHOM TPEYTOJIBHON M TPaBUIIBHOM
YeTHIPEXYTONbHON MUPaMUJL TIO JJTUHAM pEOep.

Pemartp 3a7aun Ha BBIYUCIICHUS, CBA3AHHBIE C
NEPIEHIUKYJISIPHOCTBIO MPSMOI1 U IIJIOCKOCTH, C UCIIOJIb30BaHUEM
IIPU PELICHUH TUIAHUMETPUYECKUX (PaKTOB U METOJIOB.
OO0BSCHATB, YTO HA3BIBAIOT MEPIEHIUKYJISIPOM U HAKJIOHHOH U3
TOYKH K INTIOCKOCTH; TPOEKIMEN HAKIIOHHOM HA MJIOCKOCTb.
OOBACHATD, YTO HA3bIBAETCS PACCTOSIHUEM: OT TOUKH JI0
IIJIOCKOCTH; MEXY MapajIeIbHBIMU IUIOCKOCTSMU; MEXIY
IIPSAIMOM U MapAJUICIIBHON € IIIIOCKOCTBIO; MEKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMHU.

HaxoauThb 5TH paccTOSHUS B IPOCTHIX CIIydasix B KyOe,
upamuze, IpusMe.

MoaeanpoBaTh peanbHbIe CUTYalllN Ha 3bIKE T€OMETPHH,
HCCIEA0BATh NOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM
F€OMETPUYECKUX MTOHATHUH.

Hcnonb30BaTh Npy pelICHUH 3a71a4 HA TIOCTPOEHUE CEUYECHHM
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teopemy IIudaropa, cBoiicTBa IPSIMOYTOIBHBIX TPEYTOJIBHUKOB

Vsl MexXAy NPSMBIMU U
IIJIOCKOCTSIMU
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VYTIIbI B IPOCTPAHCTBE: YIOJ MEKITY
IIPSIMOM U IUIOCKOCTBIO; IBYTPAHHBIN
yroJ1, IMHEWHBIN yroJl IBYyIPaHHOIO
yria.

[leprieHANKYIAPHOCTD MIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIAPHOCTH ABYX
mockocrteil. Teopema o Tpéx
NEPIICHIUKYIApax

AKTyanu3upoBaTh GaKThl 1 METO/IbI TNIAHUMETPHH,
pEJIEBaHTHBIE TEME, IPOBOIUTH aHAJIOTHH.

JaBaTh onpeaejieHHe yIriia MEK1y NPSAMOU U IJIOCKOCTBIO,
(bopMyIHpOBaTh TEOPEMY O TPEX MEPHEHIUKYIIAPAX U 00PATHYIO
K Hel. HaxoauTh yroy Mexxay mpsiMOM U TJIOCKOCTBIO B
MHOT'OTPaHHUKE, PACCTOSHHUE OT TOYKH J10 IPSMOM HA INTIOCKOCTH,
HCIIONB3YS TEOPEMY O TPEX MepreHauKysapax. [[popoauts Ha
YepTeke NEPNEHAUKYIAP: U3 TOUKH Ha NPSAMYIO; U3 TOUYKH Ha
IJI0CKOCTh. JlaBaTh onpenenenye AByrpaHHOrO yIiia U €ro
a51eMeHTOB. OOBSICHATH PAaBEHCTBO BCEX JIMHEHHBIX YTIIOB
JIBYTPaHHOI'O yIJia.

HaxoauTh Ha yepTeke IBYTrpaHHBINA yroil Mpu pedpe mupaMuibl,
MIPU3MBI, TapaJICIECIUNEAA.

JaBaTh onpeaejieHHe yIiia MEKIy INTIOCKOCTSMH.

JdaBaThb onpenesieHue u (popMyJTHPOBATH MPU3HAK B3aUMHO
MEePHEHIUKYISPHBIX MIOCKOCTEN.

HaxoauTth yriibl MeXIy IUIOCKOCTSIMU B KyOe U MHUpaMuje.
Hcnonb3oBaTh Npu pelieHUH 3a/1a4 OCHOBHBIE TEOPEMBI U
METO/Ibl IJITAHUMETPUH.

MopenupoBaTh peajabHble CUTYalluU Ha SI3bIKE T€OMETPUH,
HCCJIe0BATH [IOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM
F€OMETPUYECKUX MTOHATHUH.

Hcnonb30BaTh Npy pelICHUH 3a]1a4 HA TIOCTPOEHUE CEUYECHHI
COOTHOIIEHUS B IIPSMOYTOJIBHOM TPEYTOJIbHUKE

MHororpaHHuKu

11

IIoHATHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOT'OTPAHHUKA, BBITYKJIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA.

AKTYanu3upoBaTh GaKThl 1 METO/IbI TNIAHUMETPHH,
pEJIEBaHTHBIE TEME, IPOBOAUTH AHAJIOTHH.

JlaBaTh onpenesieHne napajeienuieia, pacno3HaBaTh €ro
BU/IbI U U3y4aTh CBOMCTBA.

01
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[Ipusma: n-yronpHas npusma; rpaHu
Y OCHOBAaHMS IIPU3MBL; IpsIMas U
HAKJIOHHAs MPU3MbI; OOKOBAasl U MOJIHAS
MIOBEPXHOCTH Npu3Msbl. [lapannenenunen,
PSAMOYTOJIBHBIN MapajuieJIenuIne] 1 €ro
ceoricta. [lupamupa: u-yronpHas
nupamujia, rpaHud U OCHOBAHHE
MUPAMHJIBI; OOKOBAs M MOJTHAS
MOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yCe4E€HHAas MUpaMHUIA.

DJIEMEHTHI IPU3MbI U TUPAMHU/JIBI.
[IpaBuIpHBIE MHOTOIPAaHHUKU: TOHSATHE
MIPaBUIIbHOTO MHOTOIPAHHUKA;
IpaBUJIbHAs IPU3Ma U MPaBUJIbHAA
nupamMuja; npaBuibHask TPEYroJlbHast
MUpaMHJIa U TIPAaBUIIBHBINA TETPadaAp; KyO.
[IpencraBienue o npaBUIbHBIX
MHOTOIPaHHUKAX: OKTa’3Ap, AOJEKa’dip U
HUKOCadP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIBHO TOUYKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MUPAMUJIAX,
napajuiejenuneaax, npaBuiabHbIX
MHOTOI'paHHHUKAX.

Brruncnenue 3neMeHTOB
MHOTOTPaHHHUKOB: p&Opa, TUaroHau,
yribl. [Lnomanas 00KOBOW MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSAMOU MPHU3MBI,
IJI01Iab OCHOBAHMI, TEOpEMA O

JaBathb onpejiereHue NTUpPaMuibl, pACO3HABATH BU/JIbI
nupamu/i, (pOpMyJIHPOBATH CBOMCTBA pEOEP, TpaHel U BHICOTHI
MIPaBUJILHON TUPAMUIBIL.

HaxoauTthb muionaap mogHOW ¥ OOKOBOIM OBEPXHOCTH
nupamMuel. /laBath onpeaeieHue yCeUYEHHON MUPAMHU/IbI,
Ha3bIBaTh €€ dJ1eMeHThl. POPMYJIHPOBATH TEOPEMY O IUIOLIATN
OO0KOBOI TOBEPXHOCTH MPABUIBLHON YCEUEHHOM MUPAMHIBI.
Pematp 331241 Ha BBIYKCIICHUE, CBA3aHHBIEC C MUPAMUIAMU, a
TaKKe 3a7]a4M Ha MOCTPOCHHUE CEUCHUN.

JlaBaTh onpeaejieHHe MPU3MbI, PACIIO3HABATH BUJIbI TIPU3M,
H300paKkaTh NPU3MbI HA YEPTEXKE.

HaxoauTthb muioniaap mogHOM WM OOKOBOW MOBEPXHOCTH
MIPU3MBL.

H3yuath cooTHOmEeHUs Ditnepa yist uncia péoep, rpaHeit u
BEpIINH MHOTOI'PAHHHKA.

H3yuaTth BUAbI IPAaBUIbHBIX MHOTOTPAHHUKOB, UX Ha3BaHUS U
KOJINYECTBO T'PaHEM.

H3yuaTh cUMMETPHIO MHOTOI'PAaHHHUKOB.

OO0BbsACHATH, KAKME TOUYKH HA3bIBAOTCS CUMMETPUYHBIMA
OTHOCHUTEJIBHO TAHHOW TOYKH, IPSIMON WJIU TUIOCKOCTH, YTO

HA3bIBAIOT LIEHTPOM, OCBIO WJIH MJIOCKOCTHIO CUMMETPUH (PUTYpHI.

I[IpuBoANTHL NPUMePHI CUMMETPUYHBIX GUTYDP B apXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MopenupoBaTh peajabHble CUTYallU Ha SI3bIKE T€OMETPUH,
UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
reOMETPUUECKUX MOHATUH, UCIIOJIB30BATh OJ00HE
MHOTOTPaHHUKOB

11



Ne | Haumenosanue pazoena

Koauuecmeo

Ocnosnoe cooeprcanue

Ocnoenole 6uobl OeamenbHOCmU

n/n (memuwt) Kypca yacoe odyuarwuxcsa

OOKOBOI MOBEPXHOCTHU MPSMON TPU3MBI.

[Tnomaas 60KOBOM MOBEPXHOCTH H

MTOBEPXHOCTHU MPaBUIIbHON MUPAMHUIBI,

Teopema O TUToIma I OOKOBOM

MOBEPXHOCTU YCEUEHHOW MTUPaMUIbI

6 |O0BEMBI 9 [onsarue 06 06véMe. OOBEM nUpaMubl, | AKTYATU3MPOBATH (HAKTHl M METO/bI TNIAHUMETPHH,
MHOT'OTPaHHUKOB IIPU3MBI pEJIEBAaHTHBIE TEME.
OOBACHATH, KaK U3MEPSIOTCSI 00BbEMBI TEI, POBO/IST AHAJIOTHIO C
MU3MEPEHUEM ILIOIAJIE MHOTOYTOJIbHUKOB.
®opmyMpoBaTHL OCHOBHBIE CBOKMCTBA 0OBEMOB.
H3yuatsb, BLIBOAUTH (pOPMYJIbI 00BEMA IPSIMOYTOJIEHOTO
napajuieJenumne1a, Ipu3Mbl U MIUPAMHUIBL.
BoruncasaTs 00bEM IpU3MBI U TUPAMUIBI IO UX DJIEMEHTAM.
IIpuMeHATH 00BEM [T pELICHUS CTEPEOMETPUUECKUX 33/1a4 U
JUIS HAXOXKAECHUS T€OMETPUUECKUX BEITUUYHUH.
MopenupoBaTh peajabHble CUTYalluU Ha SI3bIKE T€OMETPUH,
HCCJIe0BATH [IOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM
T€OMETPUYECKUX MTOHATUI
7 |IloBTOpEHME: ceueHus, 4 [Toctpoenue ceuenunii B MHOrorpanHuke. |CTpOMTH C€YeHUE MHOTOTPAHHUKA METOIOM CJIE/IOB.
pacCTOsIHUS U YTJIbI Brruncnenme paccrosHuii: Mexay aByMms |JlaBaTh onpenesieHne paccTosiHUS MEXIY GUrypamu.

TOYKaMH, OT TOYKH 10 NPsMOM, oT Toukn | HaxoauTs paccTosiHre Mexly napajuieIbHbIMU INTIOCKOCTSMU,

J10 TUIOCKOCTH; MEXIY MEXKY IIJIOCKOCTBIO U MApaJUIEIbHON € IPSIMOU, MEXAY

CKPEIIHBAIOIIUMHUCS MTPSMBIMHU. CKPEIMBAIOIIUMUCS IPSIMBIMHU.

Beruucnenue yrios: Mexay CTpouTs JIMHENHHBIN yToJl ABYTPAHHOI'O yIjla HA YEPTEXKE

CKPEIIMBAIOIIUMHUCA NIPSIMBIMU, MEXKYy | MHOIOTPAHHHMKA U HAXOJUTh €TI0 BEJIUYHHY.

IPSIMOM M INTOCKOCTBIO, IBYTPAHHBIX HaxomauTth yribl Mexay IJIOCKOCTSIMU B MHOT'OTPAHHUKAX

YIJIOB, YIJI0B MEX]Y TUIOCKOCTSMH

OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME

4!



11 kaace

Ne | Haumenoeanue pazoena | Konuuecmeo Ocnosnbvle 6uovl OeamenbHoCmu
Ocnosnoe cooeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
1 |Tena BpameHus 12 Cdepa u map: eHTp, paauyc, IuaMeTp; |AKTyaJdu3upoBaTh (HaKThl U METOBI IFITAHUMETPHH,

IUIONIA/Ib TOBEPXHOCTHU CEPHI.
B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; mnomanb chepsl. 300paxenne
cdepsl, mapa Ha I0CKOCTH.

Ceuenus mapa

Hunuuapudeckas HOBEPXHOCTH,
o0pa3yronire HWIHHIPUISCKON
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
noBepxHocTu. Llunmuuap: ocHOBaHuUS U
OOKOBast MOBEPXHOCTh, 00OpasyroImas u
OCb; IIJI0Iab OOKOBOM M IOJTHOM
NOBEPXHOCTHU. M300pakeHne MUINHIpA
Ha IU10ckocTH. Pa3BépTka nunuHapa.
Ceuenus nuauHApa (MI0CKOCTHIO,
NapauleIbHON WIN NEPIEHANKYIISIPHON
OCH IHJTHH/IPA)

Konuyeckas moBepXHOCTh, 00pazyroniue
KOHUYECKOW OBEPXHOCTH, OCh U
BEpILMHA KOHUYECKON TOBEPXHOCTH.
Konyc: ocHOBaHM€ U BepIINHA,
o0pa3yromiasi U 0Cbh; IO

OOKOBOM U MOJIHOW MOBEPXHOCTH.
Yceu€Hnblil KOHyC: 00pa3ylolue u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTb.

N3006paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka KoHyca.

peneBaHTHBIE TEME, IPOBOAMTH AHAJIOTHH.

JaBaTh onpenenenus cepsl U 11apa, UX LEHTpa, pajuyca,
IaMeTpa.

OnpeneasTs chepy Kak GuUrypy BpameHus OKpy>KHOCTH.
HccaenoBath B3aIMHOE pacrioyioskeHue cepsl U MIOCKOCTH,
IBYX c(hep, HWITIOCTPUPOBATH 3TO HA YEPTEKaX U PUCYHKAX.
DopMyIHPOBATH ONPEICICHUE KaCATEIbHON MIIOCKOCTH K
cdepe, CBOMCTBO U MPU3HAK KACATENbHOM MIIOCKOCTH.
3HAKOMHTBCS C T€0/Ie3MUECKUMHU JTUHUSIMH Ha chepe
OO0BACHATD, YTO HA3BIBAIOT HUIUHAPOM, HA3bIBATH €TO
anemeHTsl. U3y4aTh, 00BSCHATD, KaK [MOTYYUTh HUIUHAD IyTEM
BpaLIEHUs MPSAMOYTOJIbHUKA.

BbIBOAMTE, HCNOJIB30BATH GOPMYIIBI ISl BBIYUCIICHUS TUTOIAIN
OOKOBOI OBEPXHOCTH IIMIHHIPA.

H3yuarth, pacno3HaBaTh pa3BepTKy UIHHAPA.

HN300paxkarh HWIMHAP U €T0 CEYEHUS IIIOCKOCTHIO, TPOXOSIIEH
Yepes ero 0Ch, NapauiesIbHON WIM NEPIEHIUKYIISIPHOM OCH.
Haxoaurhb miomagn 3TUX CEYECHUH.

MogaeanpoBaTh peanbHbIe CUTYallU Ha 3bIKE T€OMETPHH,
HCCJIeI0BATH IIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM
F€OMETPUYECKUX MOHATHUN

OO0BSICHATDB, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €T0 JIEMEHTHI.

N3yuarhb, 00bACHATD, KaK IOJYyUYNUTh KOHYC IyTEM BpallleHUs
MIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA.

HN300paxkaTh KOHYC U €ro CEUYCHHS TIIOCKOCThIO, TPOXOIAIICH
4yepe3 0Ch, U MIIOCKOCTHIO, EPIEHANKYISPHON K OCH.

H3yuats, pacno3HaBaTh pa3BEPTKY KOHYcCA.

¢l



Ne | Haumenoeanue pazoena | Konuuecmeo Ocnosnbvle 6uovl OeamenbHocCmu
Ocnosnoe cooeprcanue

n/n (memuwt) Kypca yacoe odyuarwuxcsa
Ceuenus KoHyca (MJI0CKOCTBIO, BbIBOANTB, HCN0IB30BATh (POPMYJIIBI [Tl BEIYUCIICHHS TIJIOIA I
napasuieibHONH OCHOBAaHHMIO, U OOKOBOI MOBEPXHOCTH KOHYCA.
MJIOCKOCTBIO, MTPOXOIAIICH uepe3 HaxoauTh muiomaayu ce4eHni, IpoXoJAluX YEPE3 BEPIINHY
BEPILUHY) KOHYCa WIM NEPIEHINKYISPHBIX €r0 OCH.
Komb6unanus ten BpauieHus u OO0BbSACHATH, KAKOE TEJIO HA3bIBAETCS YCEUEHHBIM KOHYCOM.
MHOT'OIPAaHHUKOB. MHOTOIpaHHUK, N3yuarhb, 00bACHATD, KaK €0 MOJYUYUTh IYTEM BpALLEHUS
OTIMCaHHBIN 0Ko0JI0 cepsl; chepa, IIPSIMOYTOJIbHOM TpareLuy.

BIIMCAHHAsl B MHOTOTPAHHUK WU B TeNIO | BHIBOAUTH, MPUMEHSTH (GOPMYITY IS BRIYUCICHUS TUIOIIA TN
BpAILCHUS OOKOBOI1 TOBEPXHOCTH YCEUEHHOTO KOHYCA
AKTYyaJIu3upoBaTh (PaKThl U METObI IUTAHUMETPHH,
peneBaHTHBIE TEME, IPOBOANTH aHAIOTHH.

Pemate crepeomeTpruecKkue 3a1auu, CBI3aHHbIE C TEIaAMHU
BpaLEHUs1, TOCTPOECHUEM CEYEHUH TEN BpAILLEHUs, C
KOMOMHAIMSIMU T€JI BPAaLIeHUS] © MHOTOI'PaHHUKOB Ha
HAaXO0XJIEHUE T€OMETPUUYECKUX BEIUYUH.

Hcenonb30BaTh Npy pELICHUH CTEPEOMETPUUECKHUX 3a0a4
TUTAHUMETPUYecKre (PakThl U METOABI 33]]a91 HA BBIYUCICHUE U
JI0Ka3aTeNbCTBO.

MoaeanpoBaTh peanbHble CUTYalllU Ha 3bIKE T€OMETPHH,
HCCJIeI0BATH IIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAaHUEM
T€OMETPUYECKUX MTOHATUI

2 |O06BEMBI TEN 5 [Tonsitne 06 06bEMe. OCHOBHBIC AKTYaJIu3upoBaTh (HaKThl U METOJIBI TUTAHUMETPHH,
CBOWCTBA OOBEMOB TElI. pelieBaHTHbIE TEME, IPOBOIUTH aHAIOTHH.
O0BEM nMIMHIpPa, KOHYCA. BbIBOANTB, HCNOIB30BATh (POPMYIIEI 00BEMOB: IPU3MBI,
O06BEéM mapa u wionaas cheps WINHAPA, TUPAMUJIbI, KOHYCA; YCCUEHHOW MUPaMHJIbI U
[TooOHBIE TENa B MPOCTPAHCTBE. YCEeuEHHOTO KOHYcCA.
COOTHOIIECHUST MEXTY TUTOIIAISIMA Pemats cTepeoMeTpruvecKre 3a1auu, CBSI3aHHbIC C BEIYUCICHUEM

MOBEPXHOCTEN, 00bEMaMK MOTOOHBIX TEJT | 00BEMOB.
@opMyJIMPOBATH OIPEJICIICHHUE IIIAPOBOTO CErMEHTA, IIIAPOBOTO
CJIOs1, IIAPOBOTO CEKTOpa.
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n/n

Haumenosanue pazoena
(memuwt) Kypca

Koauuecmeo
uacoe

Ocnosnoe cooeprcanue

Ocnoenole 6uobl OeamenbHOCmU
oodyuarouwuxcs

IpuMensaTh GopMyIIBI 111 HAXOXKACHUS 00BEMOB IIIAPOBOTO
CErMEHTa, IIapOBOI'0 CEKTOpa

Pemath crepeomeTpuueckue 3a1a4um, CBsI3aHHbIE C 00BEMOM
mapa M Iiomaabo chepsl.

MopaenupoBaTh peajgbHble CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIEA0BAaTh NOCTPOCHHBIE MOJEIH C UCIIOIb30BAHUEM
FEOMETPUYECKUX TOHATHMN.

AKTYyaJIu3upoBaTh (PaKThl U METObI TUTAHUMETPHH,
pelieBaHTHBIE TeMe, POBOIUTH aHAJIOTHUH.

Pemath crepeomeTprueckue 3a/1auu, CBI3aHHBIE C
COOTHOIIICHHNEM 00BEMOB U TTOBEPXHOCTEH MOAOOHBIX TE B
MIPOCTPAHCTBE.

MopaenupoBaTh peajbHble CUTYallMU Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM
FEOMETPUYECKUX MOHATHUN

BekTopsl 1 KOOpIMHATEI B
IIPOCTPAHCTBE

10

BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE.

CnokeHue ¥ BBIYUTAaHUE BEKTOPOB.
YMHOXeHne

BEKTOpa Ha 4uciio. PaznoxxeHune BekTopa
10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBwiio mapasnienenumnena.

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUN C
BEKTOPAMH.

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. Koopannarsl BekTopa.
[Ipocreiimue 3a7a4u B KOOpIMHATAX.
VYron mexay Bekropamu. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB.

Beluucnenue yrioB Mex1y NpsMbIMUA U

AKTYyanu3upoBaTh GaKThl 1 METO/Ibl TNIAHUMETPHH,
peeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.
®opMyJIMPOBaATh NIPAaBUIIO NAPAJUICICIIUIIENA IIPU CII0KCHUH
BEKTOPOB.

CkJ1aabIBaTh, BBIYUTATH BEKTOPBI, YMHOKATH BEKTOP Ha
YHCIIO.

M3y4yaTh OCHOBHBIE CBOMCTBA 3TUX OIEpaLUN.

JaBarthb onpeneracHue IpsMOyroJbHON CUCTEMBI KOOPAUHAT B
IIPOCTPAHCTBE.

BeIpa3suTh KOOPAMHATHI BEKTOPA Ye€pe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAMTS, HCII0JB30BATH (DOPMYJIY JJIMHBI BEKTOPA U
PacCTOSHUSA MEXy TOYKAMHU.

BeipaxkaTh CKalsIpHOE IPOU3BEICHUE BEKTOPOB YEPE3 UX
KOOPJMHATBI, BEIYUCIIATH YTOJI MEXAY ABYMs BEKTOPaMH, JBYMs

Sl



Ne | Haumenoeanue pazoena | Konuuecmeo Ocnosnbvle 6uovl OeamenbHocCmu
Ocnosnoe cooeprcanue
n/n (memuwt) Kypca yacoe odyuarwuxcsa
TUIOCKOCTSIMH. MPSIMBIMH.
KoopauHaTHO-BEKTOPHBIN METOJ TPU HaxoauTh yroa Mexay npsiMoil ¥ IMIIOCKOCTBIO, YTOJ MEXKITY
pElIeHNH TeOMETPUUYECKUX 3a7au JBYMsI INIOCKOCTSMU aHAIUTUYECKUMHU METOJaMHU.
BbIBOAMTS, HCN0JIB30BATH (POPMYJIY PACCTOSIHUS OT TOYKHU JI0
IJIOCKOCTH
4 |TloBTOpeHue, 06o0IIeHNE 7 OcHoBHBIE GUTYPHI, (AKThI, TEOPEMBI Pemarhb npocTeiiiine 3aa4un Ha HAX0KJIEHUE JIUIMH U YIJIOB B
U CUCTEeMaTU3aIUsl Kypca IUIaHUMETPUH. 3a1auu reOMEeTPHUYECKUX PUTypax, MpuMeHsITh Teopemy Iludaropa,
3HAHUU TUTAHUMETPUH U METOJIbI UX PEIICHHUS. TEOPEMBI CHHYCOB M KOCHHYCOB.
OcHoBHbIe GUTYPBI, HAKTHI, TEOPEMBI HaxoauThb miomaas MHOTOYTOJIBHUKA, KPYTa.
Kypca cTepeoMeTpuu. 3a1auu Pacno3naBarth nogo0HbIe GUTYPHI, HAXOAUTH OTHOIICHUS JITMH
CTEPEOMETPUHU U METObI UX PEIICHUS U TuIonIaieH.
Hcnoab3oBaTh Npu pelieHUH CTEPEOMETPUUYECKUX 3a/1a4 (PaKThI
Y METOJIbI TUTAaHUMETPUU
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

91
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IToypouyHoe mu1aHMpOBaHUe
10 kaacc

Ne ypoka

Tema ypoka

Tema 1. BBenenne B crepeomerpuio (10 4.)

Ypox 1 OCHOBHBIE TOHSITHS CTEPEOMETPHUU: TOUKA, MPsSIMas, IIIOCKOCTh, IPOCTPAaHCTBO. [IpaBuma
M300pakeHHs Ha pUCYHKAX: N300paXKeHUs TIIOCKOCTEH, TTapaieIbHbIX MPSMBIX (OTPE3KOB),
CepeuHBbI OTpE3Ka

VYpok 2 [TonsiTHs: MepeceKkaroLecs MIOCKOCTH, IEPECEKAIOINECS IPsIMasi U MJIOCKOCTh

VYpok 3 [TonsiTHs: mepeceKkarouecs MI0CKOCTH, IEPECEKAIOINECS IpsIMasi U MJIOCKOCTh

Ypok 4 3HaKOMCTBO C MHOTOTPaHHHKaMU, U300pakKeHHEe MHOTOTPAaHHUKOB Ha PUCYHKAX, HA
IIPOEKIMOHHBIX YEPTEKAX

Ypok 5 HavanpHbie cBeneHnst o ky0e u mupamue, ux pa3BépTku u Moaenu. CedeHus
MHOTOIPAaHHUKOB

Ypok 6 HauanbHble cBefeHus o KyOe u nupamuze, ux pa3BepTku U Monaenu. CeueHus
MHOTOI'PAHHUKOB

Ypoxk 7 [TonsiTie 06 aKCHOMATHYECKOM IMTOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U
CJE/ICTBUS U3 HUX

VYpoxk 8 [TonsiTne 06 aKCHOMATHYECKOM IMTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

Ypok 9 [TonsiTue 06 aKCHOMAaTUYECKOM MTOCTPOSHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U
CJIE/ICTBUS U3 HUX

VYpok 10 | [TonaTrre 06 akCHOMaTHYECKOM TTOCTPOSCHUHN CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CJE/ICTBUS U3 HUX
Tema 2. IIpsimble ¥ IUI0CKOCTH B IpocTpancTBe. [apa/ieJbHOCTh NPSAMBIX U
miockocrei (12 4.)

VYpok 11 | B3auMHoe pacrnosokeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TApAJUIETIbHBIE U
CKPELIMBAIOIINECS MPSIMbIC

VYpok 12 | [TapaiuienbHOCTh IPSIMBIX U TJIOCKOCTEW B IPOCTPAHCTBE: MapaJIeTbHbIC MPSIMBbIEC B
IIPOCTPAHCTBE; MAPAJUIETBHOCTD TPEX MPSAMBIX

VYpok 13 | [TapayuienbHOCTh IPSMBIX M TJIOCKOCTEW B TpocTpaHcTBe: [lapauienbHOCTh IpsIMON U
IJIOCKOCTH

VYpok 14 | Yrubl ¢ coHanpaBiIeHHBIMU CTOPOHAMU

Ypok 15 | Yroa mexay npsiMpIMU B IPOCTPAHCTBE

Ypok 16 | Yron mexay nOpsiMbIMU B IPOCTPAHCTBE

VYpok 17 | [TapaiuienbHOCTh IIOCKOCTEN: HapajuieIbHbIE INTIOCKOCTH

VYpoxk 18 | CoiicTBa napamieabHbIX IOCKOCTEN

VYpoxk 19 | [IpocTeiine mpocTpaHCTBEHHBIE (UTYPBI HA TNIOCKOCTH: TETPadAp, KyO, mapaienenune]|

VYpok 20 | IlocTpoeHue ceueHuit

VYpok 21 | IlocTpoenue ceueHuii

Ypok 22 | Koumponvras paboma no teme "lIpsimbie U MIO0CKOCTH B IpocTpaHcTBe. [lapamensHocTh
MPSMBIX U ITOCKOCTER"
Tema 3. IleprnieHAMKYJJISIPHOCTD NPSMBIX U IJI0cKOcTel (12 4.)

VYpok 23 | IleprieHIUKYJIAPHOCTD NPSIMON U MIIOCKOCTH: NEPIEHAUKYJISIPHBIE TPSIMbIE B POCTPAHCTBE

VYpoxk 24 | [Ipssmble napasuiebHbIE U IEPIICHAUKYISIPHBIE K TIIOCKOCTH

VYpoxk 25 | [Ipsimble napasuiebHbIE U IEPIICHAUKYISIPHBIE K TITIOCKOCTH

Ypok 26

[Ipu3Hak nepneHIuKyISIPHOCTH TPSIMOM U INTIOCKOCTH
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Ne ypoka Tema ypoka

VYpok 27 | [lpu3Hak nepneHAuKyISAPHOCTH MPSAMOU U MIIOCKOCTH

Vpok 28 | Teopema o npsmMoil NEPIEHAUKYISIPHON MIOCKOCTH

VYpok 29 | Teopema o npsimMoil NEPIEHIAUKYISIPHON MIIOCKOCTH

VYpok 30 | Teopema o npsiMoil NEPIEHAUKYISIPHOM MIIOCKOCTH

VYpok 31 | IleprieHaUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOUN
J10 MIJIOCKOCTHU

VYpok 32 | IleprieHIUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JO IJIOCKOCTH, PACCTOSTHUE OT MPAMOUN
J10 TUTOCKOCTH

VYpoxk 33 | [lepneHauKyisip U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J0 MIIOCKOCTH, PACCTOSIHUE OT MPAMOM
J10 TUTOCKOCTH

VYpok 34 | IleprieHIUKYJIAp M HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JO IJIOCKOCTH, PACCTOSTHUE OT MPAMOUN
J10 MJIOCKOCTHU
Tema 4. Yruibl Me:xkay NpsiMbIMHU M I10cKOCTAMH (10 4.)

VYpok 35 | Yribl B IpOCTPAHCTBE: YO MEXIY NPSIMOM U IMIIOCKOCTHIO

VYpok 36 | JIByrpaHHbIi yroJi, TUHEWUHBIN Yo AByTPAaHHOTO yrja

VYpok 37 | JIByrpaHHblil yroJ, JUHEHHBIN yTOJI JBYTPAaHHOIO yIia

VYpok 38 | [lepneHaAUKYISAPHOCTh INIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEH

VYpok 39 | [lepneHAUKYISAPHOCTD INIOCKOCTEN: IPU3HAK NEPIEHIUKYISPHOCTH ABYX IUIOCKOCTEH

VYpok 40 | [lepneHauKyISIPHOCTH TIIOCKOCTEN: MPU3HAK MEPICHANKYISIPHOCTH JBYX MIIOCKOCTEH

Vpok 41 | Teopema o Tpéx neprneHIUKYIIpax

Ypok 42 | Teopema o Tp€X neprneHANKYIIApax

Ypok 43 | Teopema o Tp€x neprneHANKYIIIpax

VYpok 44 | Konmpoavnas paboma no TeMam "llepneHIUKyIIPHOCTh NPSAMBIX U TIIOCKOCTEN" 1 "YTIIbI
MEXKTy TPSIMBIMH U TUIOCKOCTAMU"
Tema 5. Muororpansuku (11 4.)

Vpok 45 | [loHsiTHe MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPAHHUKA, BBIMTYKJIbIE M HEBBITYKJIbIE
MHOTOIPAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA

VYpok 46 | IIpu3zma: n-yrojgpHas npu3Ma; TpaHd U OCHOBaHUS IPU3MBbI; IPsiMasi U HAKJIOHHASI TPU3MBI;
OOKOBast U MOJTHASI TOBEPXHOCTDH MPU3MBbI

Ypok 47 | [lapamtenenunes, psiMOYTOJIbHBINA MapAJIJIEIEIUIIE] U €r0 CBOMCTBA

VYpok 48 | [lupamua: n-yroyipHas TUpamMuaIa, TPaHA ¥ OCHOBAHWE MTUPAMUIbI, OOKOBAsI M ITOJTHAS
MIOBEPXHOCTh NMUPAMU/Ibl; IPABWIIbHAS U YCEUEHHAS TUpaMua

VYpok 49 | IIpaBuiibHbIE MHOTOTPAHHUKHU: MIOHATHE MPABUIILHOIO MHOTOIPAHHUKA; MPABUIIbHAS pU3Ma
U TIpaBUJIbHAS TUPAMUJIA; TPABUIIbHAS TPEYTOJIbHAS TUPAMU/IA U IPABUIIBLHBINA TETPadAp; KyO

Ypok 50 | IIpeacraBineHue 0 NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAdIp, TOAEKA3IP U UKOCAIP.

VYpok 51 | CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MTPSMOM, MITOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpaMUax, apajuieJenuIenax, NpaBUJIbHbBIX MHOTOTPaHHUKAX

Ypok 52 | BeruucneHnue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, TUaroHaH, yIiibl

VYpok 53 | [Inomans OOKOBOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTU MPSIMOM MPHU3MBI, IUIOMIAIh
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI IPU3MBI

VYpok 54 | Ilnomaabs 60KOBOIM MOBEPXHOCTH M TIOBEPXHOCTH MPABMIIHHOM MUPAMU/IBI, TEOPEMa O
TJI0IA I OOKOBOM MOBEPXHOCTH YCEUYEHHOM MUPAMUTBI

Ypok 55 | Koumponvnasa paboma no teme "MHOrorpaHHUKu"

Tema 6. O0bEMBI MHOTOTPAHHUKOB (9 4.)

Ypok 56

[TousiTie 00 00BEME
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Ne ypoka Tema ypoka

Ypok 57 | O6bEM nupamMuabt

Ypok 58 | O6BEM nupaMu bl

Ypok 59 | O6BEM nupaMu bt

Ypok 60 | O6BEM MupaMuIbI

VYpok 61 | O6bEM npu3MBI

VYpok 62 | O6bEM npU3MBI

Ypok 63 | O6BEM MPU3MBI

Ypok 64 | Koumponvnas paboma no teme "OO0bEMBI MHOTOTPAaHHUKOB"
Tema 7. [loBTOpeHne: cevyeHusi, pACCTOSTHUA U YIJbl (4 4.)

VYpoxk 65 | [loBTopenue, ob6oduieHne cucremarn3anus 3Hanuid. IloctpoeHne ceueHnii B MHOrOrpaHHHKE

VYpoxk 66 | [ToBTOpenue, 0600IIeHNEe cUcTeMaTH3alus 3HaHU. BeIYuCIeHre pacCTOSHUI: MEXKIY IByMsI
TOYKAMHM, OT TOUKH JI0 MPSAMOM, OT TOUKH 10 INIOCKOCTHU, MEXKIY CKPELIUBAIOIIUMUCS
IPSIMBIMU

Ypok 67 | Hmocosas konmpoavuas paboma

VYpok 68 | [loBTOpeHue, 00001IeHNEe cUcTeMaTH3aIis 3HaHUu. BeIurciieHne yriioB: MexIy

CKPELIUBAIOIIMMHUCS IPSIMBIMH, MEKLy IIPSIMOU U IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXAY MJIOCKOCTAMU

OBHIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 68,
U3 HUX YPOKOB, OTBE/ICHHBIX Ha KOHTPOJbHBIE PabOTHI — 5

11 kaacc

Ne ypoka

Tema ypoka

Tema 1. Tenna spamenust (12 4.)

Ypox 1 Cdepa u map: eHTp, paanyc, IuaMeTp; TUIoaab MOBEPXHOCTH Chepbl

Ypok 2 B3anMHoe pacnionokenne cepbl ¥ TUIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; TIoIIab
chepsr

Ypok 3 N3ob6paxenne chepsl, mapa Ha maockoctd. CedeHus mapa

Ypok 4 [{unuHapryYecKas TOBEPXHOCTh, 00pa3yoie HMINHIPUIECKON TOBEPXHOCTH, OCh
UMJIUHIPUYECKONU MOBEPXHOCTH

Ypok 5 Humuaap: ocHOBaHUS U OOKOBast MOBEPXHOCTH, 00pa3yroIIas ¥ OCh; IUIONIAlb OOKOBOM 1
MOJTHOM TTOBEPXHOCTHU

Ypok 6 N3o0pakenne mummHIpa Ha TNIOCKOCTH. Pa3BépTka mununapa. CeueHus muiInHIpa
(TITOCKOCTBIO, MTAPAIIEIIBHON WM TIEPIICHIUKYISIPHOW OCH HUITUHPA)

Ypok 7 Konuueckasi moBepXHOCTh, 00pa3yIoNIue KOHUUECKON MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOW IMOBEPXHOCTH

VYpoxk 8 KoHnyc: ocHOBaHue U BepinHa, 00pa3yroIias U 0Ch; IIIOMIaab OOKOBOM U MOTHOM
MOBEPXHOCTH

Ypok 9 VY ceu€HHBIN KOHYC: 00pa3yronIie U BHICOTA; OCHOBAHUS U OOKOBas TOBEPXHOCTh

Ypok 10 | M3oOpakenue KoHyca Ha miockocTu. Pa3BépTka konyca. CedeHust KoHyca (II0CKOCTRIO,
napajuieJIbHON OCHOBAHUIO, U MNIOCKOCTBIO, MMPOXOSAIICH uepe3 BEpIINHY)

VYpok 11 | KomOuHamus Ten BpameHust ¥ MHOTOIPaHHUKOB

Ypok 12 | MHOrorpanHuK, OMMCaHHBIN 0K0JIO cdepsl; cepa, BMCaHHAs B MHOTOTPAHHHK WM B TEJIO

BpaIeHus

Tema 2. O0béMmbI TeJ (5 4.)

Ypok 13

[Toustue 06 00BEMe. OCHOBHBIE CBOMCTBA 00OBEMOB TEN
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Ne ypoka Tema ypoka

Ypok 14 | O6béM nunuHIpa, KOHyCca

Ypok 15 | O6séM mapa u miomans chepb

Ypok 16 | [TomoOnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TIIOMIAIIMHA TIOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE

Ypok 17 | Koumpoavnas paboma nio temam "Tena Bpamenus" u "O0beMbl Ten"
Tema 3. BekTopbl 1 KOOpAMHATHI B pocTpaHcTBe (10 4.)

VYpok 18 | BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE

VYpok 19 | CnoxxeHue U BBIMUTAHUE BEKTOPOB

VYpok 20 | YMHOXKEHHE BEKTOpPA HA YUCIIO

VYpok 21 | Pa3noxeHnue BekTopa 1o TpéM HEKOMILIaHAPHBIM BekTopaM. IIpaBuio napamenenunena

VYpok 22 | Pemenue 3aaa4, CBI3aHHBIX C IPUMEHEHUEM MPABUII IEUCTBUI C BEKTOpPaMU

VYpok 23 | KoopinHaTHO-BEKTOPHBIN METO NIPU PELIEHUH FEOMETPUUECKUX 3a1a4

VYpok 24 | I[IpssmoyronbpHas cuctema KoopaAuHaT B nmpoctpancTBe. Koopaunatel BekTopa. [Ipocreitme
3aJja4M B KOOpJIMHATaX

VYpok 25 | Yroa mexay BekTopamu. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB

VYpok 26 | BeiunciieHue yrioB Mexay NpSMbIMHU U IIJIOCKOCTAMU

Ypok 27 | KonmpoavHnas paboma 1o Teme "BeKTOpbl 1 KOOPIWHATHI B TPOCTpPaHCTBE"
Tema 4. [loBTOpenne, 06000meHne U cucTreMaTusanus 3Hanui (7 4.)

VYpok 28 | [loBTOpeHue, o0o0meHne u cucreMaru3aius 3HaHuii. OCHOBHBIE (PHUTYPHI, (DaKThI, TEOPEMBI
Kypca IUIaHUMETPUU

VYpox 29 | [loBTOpenue, oboduieHne u cuctemMaru3anus 3Hanuil. OcHoBHbIE (PUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUU

Ypok 30 | [ToBTOpeHue, 0600IICHNE U CHCTeMAaTU3allvs 3HAHUN. 3a/1a4H JIAHUMETPUH H METOJIBI X
pelieHus

Ypoxk 31 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATH3AIIMs 3HAaHUN. 3a7a9d IJIAHUMETPUH U METOJIBI MX
pelieHus

VYpoxk 32 | [loBTOpenue, oboduienne u cuctemMaru3anys 3Hanuil. OcHoBHbIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca CTEpeOMETpUN

Ypok 33 | Hmozosas konmponvuas paboma

VYpok 34 | [loBTOpeHue, 0000IIeHNE U CUCTEMAaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 34,
U3 HUX YPOKOB, OTBE/ICHHBIX Ha KOHTPOJbHBIE pabOTHI — 3
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Kpurtepun onenunBanuns

Cucrtema OLIGHKH MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS YYEOHBIX MPOTPaMM C YUETOM YPOBHEBOI'O
MOJX0/a, MPEINoaracT BelJesieHrHe 6a30BOro YpOBHS JOCTH)KEHUH KaK TOUKH OTCYETA MPU MOCTPOCHUHU
BCEHl CHCTEMBI OIICHKH M OPTaHU3alH UHANBHUIYaIbHON pabOThI C 00yYaIOIUMUCS.

ba3zoswiii yposenv NOCTIKEHHIA: JIEMOHCTPUPYET OCBOCHHE YYEOHBIX IEHCTBUM C OMOPHOMN
CUCTEMOM 3HaHUIl B paMKaXx BblIEJICHHbIX 3a/1a4. OBiaseHne 0a30BbIM YPOBHEM SIBISIETCS JOCTATOYHBIM
Ui TPOAODKEHHs OOydeHus Ha CleQylolleld CcTyneHH o0pa3oBaHusi, HO He MO NpodUIbHOMY
HampaBiieHuto. JlocTuxkeHnio 06a30BOr0 ypOBHSI COOTBETCTBYET OmMemKd «V0081emeopumensHoy (uiu
ommemxa «3»).

[TpeBbimieHre 6a30BOr0 YPOBHSI CBUJETEIBCTBYET 00 YCBOCHHWU OIOPHOW CHUCTEMBI 3HAHUI Ha
YpOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIAaICHHs YIeOHBIMU ACUCTBUSAMH, a TAKXKe O KPyro3ope, IIMpoTe
(v u36upaTenbHOCTH) UHTEpecoB. Llenecoo0pa3Ho BEIIEIUTH CIIEAYIOMINE JBa YPOBHS, MPEBBIIIAIOIINE
0a30BbIif:

. NOBbIUEHHbIU YPOBeHb NOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OYEHKA «XOpOouioy (ommemka
«4»);
. 8bICOKUL YPOBEeHb NOCTUKECHUS TNIAHUPYEMBIX PE3YIbTaTOB, OYEHKA OMIUUHOY (OMMemKa «I»).

Jlisg omnucaHus TOATOTOBKM Y4YalllUXCS, YpPOBEHb JOCTIKEHHH KOTOPBIX HHUXE 0a30Boro,

11e1ecO000Pa3HO BBIACIUTE:
. NOHUICEHHDLI YPOBEeHb TOCTUIKCHUHN, OYeHKa «HeYy0081em8OpUMenbHOy (OommemKa «2»).

He noctmwxenue 06a30Boro ypoBHS (IIOHMKEHHBIM YPOBHb JIOCTHXKEHUH) (ukcupyercs B
3aBHCUMOCTH OT 00BEMa M YPOBHS OCBOCHHOTO M HEOCBOEHHOTO COAEpKaHMs npenmera. OmucaHHBIN
BBIIIIE MOAXOJ LEJIeCO00pa3HO MPHUMEHSTh B XOJE Pa3IMYHBIX MNPOLEAYp OLEHUBAHUSA: TEKYLIETO,
MIPOMEXKYTOYHOT'O U UTOTOBOTO.

Jl5ig oneHKH AUHAMHUKU (OPMUPOBAHUS MPEAMETHBIX PE3yJbTaTOB B CUCTEME BHYTPH LIKOJIHHOIO
MOHHUTOPHHra 00pa30BaTEeNbHBIX JAOCTHKEHUH HE00XOauMO (PUKCHUPOBATh M aHAIU3UPOBATHh JTAHHBIE O
c(OPMHPOBAHHOCTH YMEHUN U HABBIKOB, CIIOCOOCTBYIOIINX OCBOCHHMIO CUCTEMAaTUYECKHX 3HAHUH, B TOM

YucIie:

. MEPBUYHOMY O3HAKOMIICHUIO, OTPa0OTKE M OCO3HAHUIO TEOPETHUYECKUX MOJEIeH M TOHSTHIA
(oOmIeHayYHBIX U 0A30BBIX ISl TAHHOW 00JIACTH 3HAHMS ), CTAHAAPTHBIX aAITOPUTMOB U TIPOIEAYD;

. BBISIBJICHMIO M OCO3HAHMIO CYIIHOCTH MU OCOOCHHOCTEH M3ydyaeMbIX OOBEKTOB, IPOIECCOB,
CO3/IaHHUIO U UCIOJIb30BAHUIO MOJIeNIeH H3yUaeMbIX 00BEKTOB U MPOLIECCOB, CXEM;

. BBISIBJICHUIO M aHAJM3y CYIIECTBEHHBIX U YCTOMUMBBIX CBA3EH U OTHOUIEHUN MEXAy OOBbEKTaMH U
MPOLIECCaMH.

HpI/I 9TOM  00s3aTeIbLHBIMU COCTABJISIIOIIMMH CHUCTEMbl HAKOILUICHHOM OLICHKHU ABJISIOTCA

MaTepHabl:

. CTapTOBOM JUArHOCTUKHU;

. TEMaTUYECKHX M UTOTOBBIX IPOBEPOYHBIX paboT Mo yueOHOMY IpEMETY;

. TBOPYECKUX paboT, BKIIOYast yueOHbIE NCCIEIOBAHUS U YUCOHbIE TPOEKTHI.

OuyeHKa yCmHbIX 0MEen 06 00yUaruuxca no Mamemanmuke

OTBET OLICHUBAETCA OMMEMKOU «5», €CIIN YUYECHUK:
1.  TOJHO pacKpbBLI CoJep)kaHNe MaTepruaia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U y9eOHUKOM;
2. UMBIOXWI MaTepuaj T'PAMOTHBIM SI3bIKOM B OINPEACICHHOW JIOTMYECKOW TOCIIeIOBATEIHHOCTH,
TOYHO KCIOJIb3Ysl MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
3.  TpaBWIBHO BBIMOJHUI PUCYHKH, YEPTEKH, TPAPUKHU, COMYTCTBYIOIIUE OTBETY;
4. moKazall yMEHHE WLIIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUSI KOHKPETHBIMU NPUMEpPAMH,
MPUMEHATH UX B HOBOM CUTYAallMH MPHU BHIIOJHEHUN MPAKTUYECKOTO 3aJaHUs;
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5.  NIpOAEMOHCTPUPOBANI YCBOEGHHE paHEe M3YyYEHHBIX COMYTCTBYIOIIUX BOIPOCOB, CHOPMUPOBAHHOCTD
U YCTOWYHMBOCTH UCHIOJIB3YEMBIX NPH OTPAOOTKE YMEHHI U HABBIKOB,;
6.  OTBeYal CaMOCTOATENIHO 0€3 HaBOJAIIMX BOMPOCOB yuuTens. Bo3MOXXHBI OflHa — IB€é HETOUHOCTH
IIPY OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YYEHHK JIETKO HUCIPaBWII IO
3aMEUYaHUI0 YUUTEIIS.

OTBeT OLIEHUBACTCSI OMMEMKOU «4», €CIIU OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUAM Ha OLICHKY
«5», HO IIpX 3TOM MMEET OIMH U3 HEJOCTAaTKOB!

. B HW3JIOKCHUHW JIOMYIIEHBI HEOONbIINE MPOOEbl, HE MCKA3HMBIIHE MATEMAaTHUYECKOE COJCPKAHHE
OTBETAa,;
° ,Z[OHYIJ_ICHBI OIWH — IBa HEOOYCTA HpI/I OCBCIIICHUU OCHOBHOI'O CO,Z[ep)KaHI/ISI OTBCTA, I/ICHpaBJICHHBIe

0 3aMEYaHUI0 YUUTEIS;
. JIOTTYIIEHBI OIMOKa WK OoJiee ABYX HEJOYETOB MIPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB HIIU B
BBIKJIQ/IKaX, JIETKO MCIIPABICHHBIE 0 3aMEUAHHUIO YUUTEIIS.

Ommemxa «3» CTaBUTCS B CIEAYIOLUIUX CIyYasx:
. HEMOJIHO WJIM HEeNOCJeI0BaTeIbHO PACKPBITO COJAEp)KaHUE MaTepuaia, HO II0Ka3aHo ofiuiee
MMOHMMAaHUE BOIPOCAa U NPOAEMOHCTPUPOBAHBI YMEHHS, IOCTATOYHbIE NJS JAJbHEHIIEr0 YCBOECHMS
nporpaMMHOro Marepuana (ompeneneHHsle «TpeboBaHMAMH K  MaTeMaTUYECKOM  IMOATOTOBKE
00ydaroIuXxcs»);
. UMENNCh 3aTPYAHCHHUS WM JOIMYIICHb OIMUOKKM B OMNPENCICHUU TMOHITHHA, WCIIOJIb30BaHUU
MaTeMaTHYECKON TePMUHOJIOTHH, YePTekaX, BBIKIIAKaX, UCIIPABIICHHBIC TIOCTIE HECKOIBKUX HABOISIINX
BOIIPOCOB YUHTEJIS;
. YUYEHHK HE CIpaBWiICci C MPUMEHEHHEM TEOPUU B HOBOW CHUTyallud TpU BHIIOJHEHHUH
MPAKTUYECKOTO 3a/IaHuUsl, HO BHIMIOJIHUI 3aJJaHUs 00513aTeIbHOT0 YPOBHS CII0KHOCTH T10 IaHHOM TeMe;
. MIpY 3HAHUU TEOPETUYECKOTO MaTepHalia BbIABIEHA HEOCTaTOUYHAas C(OOPMUPOBAHHOCTH OCHOBHBIX
YMEHHUH U HaBBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOLUIUX CIydasx:
. HE PacKpBhITO OCHOBHOE COJICpKAHKUE yIeOHOTO MaTepHaa;
. OOHApYy»XEHO HE3HAHWE WM HEMOHHMMAaHHE YYCHMKOM Ooblield Win Hanboyiee BaXKHOW dYacTh
y4eOHOTO MaTepuana;
. JOMYIIEHbl OIIMOKW B ONpEACNeHUH TMOHSATHM, TpPU HCIOJIB30BAHUM MaTEeMaTUYECKOU
TEPMHUHOJIOTHH, B PUCYHKax, depTexkaxX Wid rpadukax, B BbIKJIAJKaX, KOTOPbIE HE HCHpaBIEHBI MOCIE
HECKOJIbKUX HAaBOSIIIUX BOIIPOCOB YUUTEIIS.

Ouyenka nUCbMEHHBIX U KOHMPOJIbHBIX PAOGOM 00YUAIOUUXCA NO MAMEMAMUKe
Ommemxka «35» CTaBUTCS, €CIIU:

. paboTa BBIMOJIHEHA MTOTHOCTHIO;
. B JIOTUYECKHX PACCYXKJIECHUSIX U 0O0CHOBAHUH PEIICHHs HET MPOOEIIOB U OIIUOO0K;
. B PELICHUU HET MaTeMaTHMYECKUX OIIMOOK (BO3MOXKHA O/IHA HETOUYHOCTH, OMMCKA, HE SBISIONIASACS

CJIEICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUsI y4eOHOTO MaTepuaa).

Ommemxka «4» CTaBUTCS, €CIIU:
. paboTa BBITIOJIHEHA TMOJTHOCTHIO, HO 0OOCHOBAHHUS IIAaroB PEHICHHS HEJIOCTATOYHBI (€CIM yMEHHE
000CHOBBIBAThH PACCYKIEHHUS HE SBIUIOCH CIIEUATBLHBIM 00BEKTOM MTPOBEPKH );
. JIOTyIIeHa OJ{HA OIMOKa WU JBA-TPH HEJ0UYEeTa B BHIKJIAJKAX, PUCYHKAX, YepTekKaxX WM Tpadurax
(ecmu 3TU BUIBI paOOTHI HE SBJSUIUCH CHIEIUAIBHBIM 00BEKTOM IIPOBEPKH ).

Ommemxka «3» CTaBUTCH, €CIIH:
. JIOTYIICHBI 0oJiee OHOM OMMOKKM Wi Ooliee ABYX-TPeX HEJAOYETOB B BBIKIAJKAX, YEPTEIKAX WIIH
rpadukax, HO y4daluiics Biajeer 00s3aTeIbHBIMI YMEHUSMU TI0 TTPOBEPSEMOIA TeME.

Ommemxka «2» CTaBUTCS, €CIIU:
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° ,Z[OHYIJ_ICHBI CYIJ_ICCTBCHHI:IC OIJ_II/I6KI/I, IIOKa3aBIIMUEC, 4YTO y‘{aH_IPIfICSI HC BJIAACCT 06H3aTeHBHBIMI/I
YMEHUSAMH 110 JAHHOU TEME B IOJIHON MepE.
Oobwan knaccugpuxkayus oumuod0oK
I pybbimu CUATAIOTCS OMIUOKHU:

. HE3HaHWE OIpeICNICHUS] OCHOBHBIX TIOHSATHH, 3aKOHOB, ITPABHJI, OCHOBHBIX TIOJIOKEHUI TCOPHH,
He3HaHue (GopMyJI, OOIICTIPUHSATHIX CUMBOJIOB 0003HAYCHUH BEIMYNH, CIMHUI] X U3MEPCHHS;
. HE3HAHNE HAMMCHOBAHUH €IMHHUII U3MEPCHHUS;

. HEYMCHHE BBIICITUTH B OTBETE TJIaBHOC,

. HEYMCHHE MTPUMCHSTh 3HAHHSI, aJITOPUTMBI JUISl pEIICHHUS 33134,

. HEYMEHHE JIeJIaTh BBIBOJIBI U 0000IIECHUS;

. HEYMEHHE YUTATh U CTPOUTH IPaPUKH;

. MOTePsi KOPHS UM COXPaHEHUE ITOCTOPOHHETO KOPHS;

. oTOpaceiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;

. paBHO3HAYHBIC UM OIIMOKH;

. BBIYHCIINTENIBHBIE OMIUOKHU, €CIIM OHHU HE SBIISIOTCS OIUCKOM;

. JIOTUYECKHE OIIHOKHU.

K neepybwim ommbkam cieayer OTHECTH:
. HETOYHOCTH (POPMYITHPOBOK, OMIPEICICHUIA, TOHSITHI, TEOPHIi, BRI3BAaHHAS HEMTOJIHOTON OXBaTa
OCHOBHBIX ITPU3HAKOB OINPEAEIIIEMOT0 MOHATHS WA 3aMEHOM OJTHOTO - JIBYX U3 3TUX MPU3HAKOB

BTOPOCTEIICHHBIMU;
. HETOYHOCTb IpauKa;
. HepalyroHAIBHBIH METO/]] PEIICHHUS 3a/1a4i WM HeIOCTATOYHO MPOyMaHHBIN IJIaH OTBETA
(HapyIIeHHE JIOTHKH, TIOIMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);
. HepalmoHaIbHBIC METOAbI PAOOTHI CO CITPABOYHON U JPYTOH JTUTEPATypOil;
. HEYMEHHUE pelIaTh 3a/1a4H, BBITOJIHATH 33aHus B 00IEM BUJIE.
Heoouemamu siBnstoTcs:
. HEpaIMOHAIbHbIEC TPUEMBI BEIYUCICHUH 1 TIpeoOpa30BaHMii;
. HeOpe)KHOE BBIMOJIIHEHHUE 3aMnCe, YepTexkeit, cxeM, rpadukos.

IIpoBepsiemblie TpeOoBaHMST K Ppe3yJbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTe/IbHOM
NPOrpaMMblI

B denepanpHbIX M pervoHajbHBIX MPOLEAypax OLEHKH KauecTBa O0Opa3oBaHUsl HCIOIb3yeTcs
nepeveHpb (KoaupukaTtop) pacmpeneieHHBIX IO KiaccaMm TMPOBEPSEMBIX TPEeOOBaHUN K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpPEAHETO OOIero oOpa30BaHUS U DJIEMEHTOB
COJIEpKaHUs IO TEOMETPHH.

10 xknacc
Koo . .
IIposepsemvie npedmemHvle pe3yabmamsl 0C80eHUs OCHOBHOU 0OPA3068aMeNbHO
FPOGEPREMOZO npocpammul cpeoHe20 obuje2o 0o6pazoeanisl
pe3yrbmama
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NIPsAMasi, INIOCKOCTb
7.2 [IpumeHAT aKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IpU  pElICHUU
FEOMETPUUECKUX 3a7a4
7.3 OnepupoBaTh NOHATUSMHU: NAPAJUICIBHOCTh M MNEPHEHAUKYISPHOCTh MPSAMBIX H
IJIOCKOCTEMN
7.4 KnaccuduiupoBats B3auMHOE PacoiOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
7.5 OmnepupoBaTh MOHATUSMHU: JBYI'PaHHBI YroJ, TpaHM JBYTPAaHHOTO Yyria, pedpo
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npoeepsemozo
pe3yibmama

Koo

IIposepsiemvie npedmemuvle pe3yibmamsl 0C80eHUsL OCHOBHOU 00paA308amebHOl
APOCPAMMbL CpeoHe2o 06ue2o0 00pazo8anus

JIBYTPAHHOIO YIJIa, TUHEHHBIA yroa ABYTPaHHOIO yriia, TpaJycHas Mepa JBYTPaHHOIO
yria

7.6

OnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BBITYKJIBIH M HEBBITYKJIbI MHOTOTPaHHUK,
9JIEMEHTBHI MHOTOTPaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK

7.7

Pacno3naBaTe OCHOBHBIE BUBI MHOTOTPAaHHUKOB (ITMPaMUAa, MPU3MA, MPSIMOYTOIbHBIN
napaienenuren, Kyo)

7.8

KnaccuguiupoBaTe MHOTOTpaHHUKH, BbIOMpass OCHOBaHUSA M KiaccupUKauu
(BBIMTYKJIbIE M HEBBIMYKJIble MHOTOTPAaHHUKH, MPaBUJIbHbIE MHOTOIPAHHUKH, MPSMbIE U
HAKJIOHHBIE PU3MBbI, TApaIJIeIICTIUIIE IbI)

7.9

OHepI/IpOBaTI) MOHATUAMU: CCKYIIas IMIOCKOCTh, CCUCHUC MHOI'OIPAaHHUKOB

7.10

OOBSICHATD NPUHIUIIBI TOCTPOCHUA ceueHUM MHOT'OI'PpaHHUKOB, HCIIOJIB3Yysd MCTOX
CJICA0B

7.11

CTpOI/ITB CCUCHHUS MHOT'OTPaHHUKOB METOJOM CJICAOB, BBITIOJIHATD (BBIHOCHBIG) IIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4Yi Ha HaXO0XICHHUEC TICOMETPHUYCCKUX BCIUYUH 110 06pa3uaM U
aJIropurMam, IOPpUMEHAA  HM3BCCTHBIC  AaHAJIUTUYCCKHE MCTOABI IIpU  PCHICHUUA
CTAaHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BBbIYHUCJICHUC paCCTOHHI/Iﬁ MCKAY ABYyMHA
TOYKaMH, OT TOYKHU JO HpﬂMOﬁ, OT TOYKHU OO INNIOCKOCTH, MCKIAY CKPCHIUBAOIMIMMUCIT
MMpAMBbIMHA

7.13

Pemarp 3amaun Ha HaXOXKJIEHHE TIEOMETPUUYECKHX BEJIMYMH MO o0pa3uaMm Hiu
aNropuT™MaM, TPHUMEHSS HM3BECTHBIE AHATUTHUYECKHE METOAbl IPU  PElICHUHU
CTaHJApPTHBIX  MaTeMaTMYeCKWX  3aJady  Ha  BBIUYMCICHHE  YIJIOB  MEXIy
CKPEIIHUBAIOIIUMHUCS MPSIMBIMU, MEXIY MPSMOW U IUIOCKOCTBIO, MEXKIY IJIOCKOCTSIMHU,
JBYTPaHHBIX YIJIOB

7.14

Borancnars 00bEMBI M TUIOIIAHM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUpaMua) ¢
NpUMEHEHHEM (OPMYII, BBIYUCIATH COOTHOIICHUS MEXIY IUIOMIAIMH MOBEPXHOCTEH,
00BEMaMH TOJOOHBIX MHOTOTPaHHHUKOB

7.15

OnepupoBaTh NOHATUSIMH: CHUMMETpPHUSI B IPOCTPAHCTBE, LIEHTP, OCb M ILJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U TIOCKOCTh CUMMETPHUH (DUTYPBI

7.16

W3Bnekatpb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (hurypax, mpeicTaBICHHYIO Ha YepTekaxX U pUCYHKAxX

7.17

[IpumensTh reomerpuueckue (akThl Ui PpEIICHUS] CTEPEOMETPUYECKHUX 3ajad,
nmpeamnojgararomux HCCKOJIBKO IMaroB pCIiCHUs, €CJIW YCIOBHA NPUMCHCHUSA 3aJlaHbl B
SIBHOU (popMme

7.18

[IpuMmeHsTh MpocTeiIe IporpaMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHKAIMOHHbBIE
CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKHX 3a]1a

7.19

[IpuBoguTe mHpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U JKHU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

7.20

[IpumeHATHs MOJydeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIW3UPOBATh PEAIbHbIE CUTYyalluu U
IPUMEHATh M3yYEHHBIE IIOHATUS B IPOLECCE IOUCKA PELIEHUS MaTeMaTU4eCKU
c(hOpMyIUPOBAaHHON MPOOJIEMBbI, MOJEIMPOBATh pealbHble CHUTYallud Ha S3bIKE
T€OMETPHUH, HCCIEN0BATH IOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHMEM TI€OMETPUYECKHUX
MOHSATUNA U TeopeM, ammapara ajareOpbl, pelmaTh MPaKTHUYEeCKHE 33Jayd, CBS3aHHBIE C
HaXO0KJICHUEM F€OMETPUYECKUX BEJIMYUH
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11 knace
Koo . .
IIposepsemvie npedmemHvle pe3yabmamsl 0C80eHUs OCHOBHOU 00PA3068aMeNbHO

posepRENoco APOCPAMMbL CpeoHe2o 06ue2o0 0opazo8anus

pe3yibmama

6 I'eomeTpus

6.1 OnepupoBaTh MIOHATHUSIMH: HWIHHAPUYECKas MOBEPXHOCTb, oOpasyromue
WIMHAPUYECKON TOBEPXHOCTH, LMJIMHIpP, KOHHYECKash IMOBEPXHOCTb, OOpasyrolue
KOHMUYECKOW OBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh

6.2 Pacnio3naBate Tena BpaieHus (IMIIMHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CITIOCOOBI TTOJTYYCHHS TEJI BpAIICHUS

6.4 KnaccudumupoBats B3auMHOE pacriosiokeHHe Chephl U MIIOCKOCTH

6.5 OnepupoBaTh MOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CETMEHTA,
1apOBOM CJIOM, OCHOBaHHE 1IAPOBOTI'0 CJIOSI, BBICOTA IAPOBOTO CJI0S, IIAPOBOM CEKTOP

6.6 Borancnars 00bEMBI U TUIOIMIAM TOBEPXHOCTEH TENl BPALICHUS, TEOMETPHUYECKUX TeIl C
npUMEHEeHHEM (OopMyIT

6.7 OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMHCAHHBIA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOT'PaHHUK WJIU TEJIO0 BpallleHus

6.8 BBIYUCIATE COOTHOMICHHUSI MEXKY IUIOMIAASIMHU IMOBEPXHOCTEH M 00BbEMaMH MOJOOHBIX
TeN

6.9 N3ob6paxxaTs u3yuyaemble (UTYpBI OT PYKH M C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB

6.10 BrImioTHATE (BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpallleHuUs

6.11 N3Bnekarh, MHTEPIPETHUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHIO O TIPOCTPAHCTBEHHBIX
reoMeTpHUecKUuX GUrypax, NpeJCcTaBlIeHHYIO Ha YepTexkaxX U PUCYHKaxX

6.12 [IpumensTh reomerpuueckue (akThl Ui PpEIICHUS CTEPEOMETPUYECKHUX —3ajad,
IIPEII0JIaralolIuX HECKOJIBKO IIaroB PELICHMsI, €CIM YCJIOBHUS NPUMEHEHMs 3aJaHbl B
SBHOH opme

6.13 OnepupoBaTh TOHATHEM: BEKTOP B TPOCTPAHCTBE

6.14 BBINOJMHATE AEUCTBHUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKECHUS
BEKTOpA Ha YHUCII0, O0BSACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaal0T

6.15 [IpumenaTs npaBUiIO NapajuIeIenUIeaa IPU CI0KEHUU BEKTOPOB

6.16 OnepupoBaTh MOHATUSAMU: ACKApPTOBbI KOOPAMHATBHI B NPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, pABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXIY BEKTOpaMH,
CKaJISIpHOE MPOMU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPHI

6.17 HaxoguTh cymMmy BEKTOpPOB M TIPOM3BEACHHUE BEKTOpAa HA YHCIO, YIroJl MEXIy
BEKTOpaMH,  CKaJIIpHOE  TMPOU3BEIEHUE,  pPACKIaJbIBaThb  BEKTOp MO  JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

6.19 Pemwars  mpocredmme  reOMETpUYECKME  3aJadyd  Ha  IPUMEHEHUE  BEKTOPHO-
KOOPAMHATHOT'O METOa

6.20 Penrate 3amaud Ha JOKa3aTEIbCTBO MAaTEMATHYECKHX OTHOIIEHHH W HaXO0XICHHE
FEOMETPUUECKUX BEJIMYMH M0 o0pa3lamM WWIM alropuTtMaM, HPHUMEHSsST H3BECTHBIC
METO/IBI TP PEIICHUH CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4

6.21 [IpuMeHATH mpocCTENIIME NMPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE

CUCTCMEI ITPU pCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a1
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6.22

[TpuBoauTE mpUMEpHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

6.23

[IpuMeHATh MOJIydeHHBbIE 3HAHMSI HAa MPAKTUKE: aHAIU3UPOBATH PEaJbHbIE CUTyalud U
IIPUMEHATh M3Y4YCHHBIC IIOHATHSA B IIPOLIECCE IIOMCKA PEIICHHUS MaTeMaTU4YeCKH
chOpMyIMPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIE CHUTyallMd Ha S3bIKE
T€OMETPUH, UCCIEN0BATH IIOCTPOCHHBIE MOJEIU C HCIIOIb30BAHMEM TI€OMETPUUYECKUX
MOHSATHI M TEOpeM, ammapara aiareOpbl, pemaTh MPaKTHUYeCKHe 3aJaud, CBS3aHHBIE C

HaXOKACHUCM I'€COMCTPHUICCKUX BCIINYHNH

IIpoBepsiemble 31eMeHTHI COAeP KAHMS
10 kaacc

Koo

IIposepsiemvlii snemenm cooeporcanus

7

I'eomerpus

7.1

OcCHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMas, TII0CKOCTh, MPOCTPaHCTBO. [ToHsATHE 00
AKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TAPATUIEIIbHBIE U
CKpermuBaromuecs npsmsele. [lapamiensHOCTh IPSIMBIX U IVIOCKOCTEW B MPOCTPAHCTBE:
MapajulebHbIE IPSAMBIE B IPOCTPAHCTBE, MAPAJUIETBbHOCTD TPEX NPSAMBIX, HaPAJUIEIBHOCTh
MPSIMOU U INIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMU, YTOJI MEKy IIPSMBIMU B
npocTtpaHcTie. [lapaiuienbHOCTh IOCKOCTEN: MapaJIEIbHbIE INIOCKOCTH, CBOMCTBA

Ky0, mapaJuienenumnes], mOCTpPOCHUEe CeYeHUn

7.3

[TeprieHAUKYISPHOCTD NPSAMOU U INIOCKOCTH: NEPIECHANKYJISIPHBIE IPSMBIC B IPOCTPAHCTBE,
IpsIMBbIE TIAPaJUIEIbHBIC U NIEPIIEHINKYJIAPHBIE K INIOCKOCTH, PU3HAK NIEPICHANKYISIPHOCTH
IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU NEPIIEHAUKYIIIPHON INIOCKOCTHU. YTIIbI B
IIPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN YIOJl, JUHEUHBINA YO
JBYI'PAaHHOrO yria. [leprnesauKkysap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTostHie OT MPSMOM 70 TNTIOCKOCTH, MPOEKIHs (PUTypHI Ha TUIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: MPU3HAK NIEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o Tpéx
NEPIICHIUKYIApax

7.4

[ToHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE U HEBBITYKJIbIC
MHOTOTPaHHMKH, pa3BEPTKAa MHOrOrpaHHuKa. [Ipusma: n-yroapHas npusMa, TpaHU U OCHOBAHHUS
NPU3MBI, IPsIMast ¥ HAKJIOHHAS PU3MBI, O0OKOBAsI U TIOJHAs TOBEPXHOCThH PU3MBI.
[Tapamienenumen, IpsIMOYTOJIbHBIN NTapaJIEICIUIIE ] U €ro cBolcTBa. [Iupamuna: n-yronsHas
nUpamMuia, TpaHd ¥ OCHOBaHHME MUPaMUJIbI, OOKOBas M MOJTHAs TOBEPXHOCTh MUPAMUJIBI,
IpaBWIbHAA U yCEUEHHAS MUpaMKIa. DJIEMEHTHI IPU3MbI U upamMuabl. [IpaBuinbHble
MHOTOTPaHHMKH: TIOHATHE IIPABUJIBHOTO MHOIOIPaHHUKA, IPABUIIbHAS IIPU3Ma U IIPaBUIIbHAS

MPAaBUJIbHBIX MHOTOTPAaHHHUKAX: OKTadAp, N0AEKadIp U nKocayapyrue CedeHus Mpu3Mbl U
MUPAMHU/IBI

7.5

CUMMCTPUH B ITUpaMUJaX, MapaJlICICIUIICAaX, ITPABUJIbHBIX MHOTOI'paHHUKAaX

7.6

Brrunciienue 37eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. [lnomans 60koBoi

MOBEPXHOCTHU U MOJHOM MTOBEPXHOCTU MPSIMOIN MPU3MBI, IJIONIAb OCHOBAHUH, TEOpEMaA O

napajuIeNbHBIX TUIoCKoCTel. [IpocTeiimume mpocTpancTBeHHBIE (PUTYPBI HA TIIOCKOCTH: TETPadIpP,

NUpaMuJia, MpaBUIbHAas TPEYrojbHas MUpaMK/a U MPaBUIbHBIN TeTpasap, KyO. Ilpencrasienue o

CI/IMMeTpI/ISI B IPOCTPAHCTBC: CUMMCTPUS OTHOCUTCIIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMEHTBI
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Koo

IIposepsiemvlii snemenm cooeporcanus

OOKOBOI MOBEPXHOCTH MpsiMON Tpu3MbI. [Tnomans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH
NpaBWIBHOIN MUpaMuUIbl, TEOpEMa O IJIOMIAIN yceu€HHON mupamuasl. [lonstre 06 o0béme.
O0BEéM nupaMusl, IPU3MBbI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKIY TUIOMIAISIMH ITOBEPXHOCTEH, 00BEMaMH
IMOAOOHBIX TEI

11 kaacc

Koo

IIposepsiemviii snemenm cooeporcanus

6

I'eomerpus

6.1

[{umuaapraeckas TOBEPXHOCTh, 00pa3yIoine MUINHAPUIECKON MMOBEPXHOCTH, OCh
MWIUHIPUYECKON MoBepXHOCTH. L{MmuHap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yroIias u
OCh, TUIONIAIh OOKOBOM U TIOJIHOM TTOBEPXHOCTH

6.2

Konunueckast TOBEpXHOCTh, 00pa3yrolue KOHHIECKOH TTOBEPXHOCTH, OCh M BEpPIIMHA KOHUYECKOM
noBepxHocTH. KoHyC: OCHOBaHUE M BepIlIHHA, 00pa3yromiasi U 0Ch, IJIOMAAb OOKOBOW U MOJTHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIie U BEICOTA, OCHOBAHHS M OOKOBAasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AuaMeTp, IIonaas mMoBepxHocTH chepsl. Bzanmuoe
pacrnoioxxenue chepsl U IITOCKOCTH, KacaTeabHas MIIOCKOCTh K cdepe, tiomanb chepsl

6.4

N3o06paxeHue Tea BpalleHUs Ha MI0CKOCTH. Pa3BépTka MUIMHApPa U KOHyca

6.5

KomOunarmu ten BpameHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIIMCAaHHBIN OKOJIO cepsl,
cdepa, BIMCaHHAsI B MHOTOT'PAaHHUK, WIH TEJIO BPAIICHHUS

6.6

[onsarue 06 06véme. OcHOBHBIE cBOWCTBA 00BEMOB Teil. Teopema 06 00bEME IPSIMOYTOIBHOTO
napajuiesenuneaa u cieactsus u3 He€. O0béM numuHapa, KoHyca. O0bEM 11apa u ionaab

chepsr

6.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKIY TUIOMIAISIMH ITOBEPXHOCTEH, 00BEMaMH
IMOAOOHBIX TEI

6.8

Ceuenus nuimHApa (MapauienbHO U NEPIEHANKYIIIPHO OCH), CEUEHUS KOHYCa (TMapayiebHOe
OCHOBAHUIO U IPOXOJSAIIEE YEPE3 BEPIINHY ), CEUEHUS 11apa

6.9

BekTtop Ha mmockoctd ¥ B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uncio. PasnokeHne BekTopa rmo TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuio
napajuienenuneaa. Pemenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM MIPaBWII JEHUCTBHI ¢ BEKTOpaMu

6.10

[IpsamoyrosibHasg cucTeMa KOOpAMHAT B TpocTpaHcTBe. Koopauuatel Bektopa. [IpocTeiimume
3a/1aud B KOOpAMHATaX. YTOJ MeXay BekTopaMu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
Boruncnenue yrioB Mex1y NpsSMBIMU U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO IPU
pELIEHUU T€OMETPUUYECKUX 3a]1a4

IIposepsiembie Ha EI'D mo maremarnke Tpe0OBaHHS K pe3yJbTaTaM OCBOEHHSI OCHOBHOM

00pa3oBaTeJILHON MPOrPaMMBbI CpeiHero o01ero odpasoBanus

Jlnsi mpoBeAieHUsT €AMHOTO TOCYJAapCTBEHHOTO 5%K3aMeHa Mo wmartematuke (mamee — EI'D mo

MaTeMaTHUKe) WCIOIb3YyeTCsl TepeueHb (KOAu(PUKATOpP) MPOBEPSIEMBIX TpeOOBaHUN K pe3yIbTaTam

OCBOGHUSI OCHOBHOW 00pa3oBaTEeNbHON MPOTpaMMBI CPEIHETO OOIEero oOpa3oBaHUS W DIEMEHTOB

conepkanusi. [Ipu mposenennu EI'D mo maremaruke 0a30BOro ypoBHS M3 HepedHs (KomauQukaropa)

BBIOMPAIOTCS TTO3UIMH, COOTBETCTBYIOLIHNE (eepaabHoil paboueil mporpamme 1Mo MatemMatuke (60a30BBIi

YPOBEHB)
Koo IIposepsiemvie mpebosanus K NPEOMEemHbIM Pe3yIbmamam 0C80eHUsi OCHOBHOU
npoeepsemozo 00pa308amenbHol NPOPaAMMbL CPeOHe20 00ue2o 0opa306anUs
mpebosanus
1 Brnanenue Meronamu J0Ka3aTeabCTB, AITOPUTMAMU PEILICHHS 3a/1a4; YMEHUE
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Koo
nposepsemMozo
mpebogaHnus

IIposepsiemvie mpebosanus K npeOMemHbiM pe3yibmamam 0C80eHUsi OCHOBHOU
00pazosamenvHoOU NPOSPAMMbL CpedHe20 00ue20 0opa308anus

(GOopMyIHPOBATH M ONIEPUPOBATH MOHATHUSIMU: ONPEACICHHE, aKCHOMa, TEOPEMa,
CJICZICTBHE, CBOMCTBO, MPU3HAK, I0KA3aTEIHCTBO, PABHOCWIbHBIE ()OPMYITHPOBKH;
NPUMEHSTH UX; YMEHHE (OPMYITHPOBATH OOPATHOE W MTPOTHBOIIOIOKHOE YTBEPKICHUE,
NPUBOUTH TIPUMEPBI U KOHTPIIPHUMEPHI, HCITOJIB30BaTh METO]] MATEMATHIECKON
WHAYKLIUW; IPOBOAUTH JOKA3aTENIbHbIE PACCYKACHHU NIPU PEIIEHNUH 3a1a4, OLICHUBATh
JIOTUYECKYIO PABUIIBHOCTb PACCYKIAEHUN; YMEHUE ONIEPUPOBATH ITOHATUAMM:
MHOXCCTBO, TIOJMHOXKCCTBO, OIICPALMN HAJl MHOKCCTBAMU, YMCHHC UCIIOJIB30BATh
TeOpeTHKO-MHO)KGCTBeHHBIfI amnrmapar Ijid OImrucCaHus pCaJIbHbBIX ITPOLCCCOB U SIBJIECHUU U
NPY PEUICHUU 33/1a4, B TOM YHCIIE U3 APYTUX YUYEOHBIX MPEAMETOB; YMEHUE ONIEPUPOBAThH
MOHATUSMH: Tpad), CBA3HBIN rpad, AepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a1aBaTh
U ONUCHIBATH rpadbl Pa3IMYHBIMH CIIOCOOAMU; HCIIOIB30BaTh Ipadbl IPU PEIICHUN
3a1a4

YMeHue onepupoBaTh NOHATHAME: HATYPaJIbHOE YUCIIO, LIEJI0€ YHCIIO0, CTENEHb C IEJIbIM
nokasareseM, KOpeHb HaTypaJlbHOW CTETEHH, CTETNEHb C pallMOHATLHBIM IIOKA3aTelIeM,
CTETIEHb C JIeCTBUTEIILHBIM NIOKA3aTeseM, JIorapu(M YHCiIa, CHHYC, KOCHHYC U TAHTCHC
IPOM3BOJILHOTO YHCIA, OCTATOK MO MOJYJIIO, PAIIMOHATIBHOE YUCIIO, HPPALIMOHATIEHOE
YKCII0, MHOXKECTBA HATypaJIbHBIX, LIEJbIX, PAMOHAIBHBIX, EHCTBUTEIIBHBIX YUCEI;
YMEHHUE HCII0JIb30BaTh IPU3HAKH JI€IMMOCTH, HAMMEHbBILINM OO JeTUTeNb 1
HalMeHblIee o0Ilee KpaTHOe, allropuT™M EBKiInaa mpy peleHnn 3a1ay; 3HaKOMCTBO €
Pa3MYHBIMU MTO3ULOHHBIMU CUCTEMAMU CUUCIICHUS; YMEHHE BBINOIHATh BBIYUCICHNE
3HaYeHUH U MPeoOpa30BaHUs BIPAXKEHUI CO CTENCHAMU U JlorapupmMamu,
npeoOpa3oBaHus APOOHO-PAIIMOHAIBHBIX BBIPAKCHHI; YMEHUE ONIEPUPOBATH
MNOHATHUSAMHU: ITOCIIEI0BATEIBLHOCTD, apu(hMEeTHUECKasi IPOTPECCHsl, FeOMEeTpUIecKast
nporpeccusi, 06CKOHEYHO YOBIBAIOIIAsl TEOMETPHUECKas IPOTPECCHsl; YMEHHE 3a]1aBaTh
I0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (OPMYIT; yMEHUE
OINIEpPUPOBATH NOHATHAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUICKCHBIE YUCIIA,
MOJyJIb U @pTYMEHT KOMIUIEKCHOT0 4yKcia, (hopMa 3alucy KOMIUIEKCHBIX YHCE
(reomeTpHuyecKasi, TPUrOHOMETPHUUYECKAs U alireOpanydeckas); yMeTh MPOU3BOIUTh
apupMeTHUecKue 1eHCTBUS ¢ KOMIUIEKCHBIMM YMCIAMU; IPUBOAUTH IPUMEPHI
MCII0JIb30BaHUsI KOMIUIEKCHBIX YUCEIT; ONIEPUPOBATH MOHATHIAMM: MaTpuLa 2x2 u 3x3,
OTIpENIeIUTENb MAaTPHUIIbl, TEOMETPUUECKUN CMBICIT OTIPEICITUTEIS

YMeHnue oneprupoBaTh NOHATUAMU: PALMOHAIIBHBIE, HPPALUOHAIIBHBIE, IOKA3ATENbHBIE,
CTENeHHbIE, TIoTapu(PMUUECKHe, TPUTOHOMETPUUYECKHE YPaBHEHUSI U HEPABEHCTBA, X
CHUCTEMBI; YMEHHE ONEPUPOBATh MOHATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHIE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U HEPABEHCTB,
PaBHOCHUIILHOCTh YPaBHEHH I, HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILIBIO PA3JIMYHBIX TPUEMOB; PEIIATh YPABHEHHUS,
HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM; IPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JIJIsl PEIICHUS] MAaTeMAaTUIECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00JIacTeil HAYKH U
pEATbHOM )KU3HU

YMeH#ue ornepupoBaTh NOHATHIMHE: (YHKIHS, YETHOCTh (PYHKIIUH, IEPUOTUIHOCTD
GyHKIIMH, OTPaHUYEHHOCTh (YHKIIMA, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM (DYHKITHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHUsT (YHKIIUU Ha TPOMEKYTKE, HETIPEPhIBHAS
GbyHKIMS, acCHMOTOTHI Tpaduka GyHKIUH, TIEpBas U BTOpasi Mpou3BoAHas QyHKIIUH,
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TEOMETPUUYECKHUI ¥ (PU3MUECKHI CMBICT TPOU3BOIHOM, TIEpBOOOpa3Has, ONPEeACIEHHBIN
MHTETpal; yMeHHE HaXOUTh aCUMITOTHI rpaduka PyHKINN; yMEHHE BHIYUCISATH
IIPOU3BOJHBIE CYyMMBbI, IPOU3BECHH S, YACTHOT'O U KOMIO3ULINU (QPYHKIUHN, HAXOIUTh
ypaBHEHUE KacaTelbHOU K rpaduKy QYHKIUN; YMEHUE HAXOAUTh TPOU3BOJHBIE
3JIEMEHTAPHBIX (DYHKIMNA; yMEHUE UCIIOIB30BaTh MPOU3BOIHYIO IS UCCIIETOBAHHS
(GyHKUIMH, HAXOAUTH HAHOOJBIINE M HAUMEHbIINE 3HaYCHUs (PYHKIUN; CTPOUTH Tpa(uKH
MHOT'OYJICHOB C MCITOJIb30BAaHUEM arlapara MaTeMaTHYeCKOro aHAIN3a; IPUMEHSTh
MPOM3BOJIHYIO JUIS HAXOXKJCHUS HAMITYUIIEero PELICHUs B IPUKIIAIHBIX, B TOM YUCIIE
COLIMAJIbHO-3KOHOMMYECKUX U (PU3MUECKHX 3aJjauax; HAXOAUTh TUIOHIaId U 00BEMBI
buryp ¢ nomMouIpI0 HHTErpaia; IPUBOIUTH IPUMEPHI MATEMATUYECKOTO MOJICIMPOBAHUS
¢ moMombo audhepeHInaTbHbIX YpaBHEHUI

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIINS, KOMITO3UITUS
byHKUMH, TUHEWHAs QYHKUUS, KBaApaTUIHas QyHKIH, paluoHaIbHas QyHKINS,
cTerneHHast pyHKIUS, TPUroHOMeTpuYeckre (QyHKIMH, 0OpaTHbIE TPUTOHOMETPHUECKUE
¢dyHKIMY, TOKa3aTeNbHas U Jorapugmuyeckas pyHKIUN;, yMEHUE CTPOUTH rpaduku
U3yYEHHBIX (DYHKIIHIA, BBIOIHATH IPeoOpazoBaHus rpaduKoB (PyHKIMI, UCTIOIb30BATh
rpad¥KH 11 U3y4EHHS MPOLIECCOB U 3aBUCUMOCTEH, P PELICHUH 3a]a4 U3 JPYTHX
y4eOHBIX IPEAMETOB M 3a7a4 U3 PEANbHON JKU3HH; BBIPaXKaTh (OPMyJIaMH 3aBUCHMOCTH
ME>K/Ty BeTMYMHAMM; UCTIOJIB30BaTh CBOMCTBA U TpaduKn QYHKIMH IS peLICHUS
ypaBHEHHI, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu; H300pakaTh Ha KOOPJHMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHH, HEPABEHCTB M UX CUCTEM

YMeHue peniath TEKCTOBBIE 3a/1a4M PA3HBIX TUIIOB (B TOM YUCJIE HA IPOLEHTHI, J0JIH U
YacTH, Ha JIBIXKEHHE, pabOTy, CTOMMOCTh TOBApOB U YCIIyT, HAJIOTH, 3a/1a41 U3 00JIaCTH
yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PMHAHCAMM); COCTABIISATH BBIPAKCHHS, YPAaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4H, UCCIIEA0BATh IIOJIyYCHHOE pELICHUE U
OLIEHUBATh MIPABJIONOAOOHOCTb PE3YIbTATOB; YMEHHUE MOJIEIUPOBATh PEATIbHbIE
CUTYyalluy Ha s3bIKE MATEMATUKHU; COCTABIIATh BBIPAKECHHM, YPABHEHHUs, HEPABEHCTBA U
UX CUCTEMBI 10 YCIIOBUIO 3a1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJENH C UCIIOIb30BAHUEM
anmaparta anreOpbl, HHTEPIPETUPOBATH MOJIyUYEHHbIH pe3yabTar

YMeHue onepupoBaTh NOHATHAMHE: CpeHee apupMeTHuecKoe, MeInaHa, HanOobIIee 1
HaVMeEHbIIIEE 3HAaYCHMsI, pa3Max, JUCIIEPCHs, CTAHAAPTHOE OTKIOHEHHUE YUCII0BOTO
Ha0opa; yMeHHE U3BJIEKaTh, UHTEPIPETUPOBATh HHPOPMALINIO, IPEACTABICHHYIO B
TabIMIax, Ha AUarpamMmax, rpaukax, OTpakarollyto CBOMCTBA PEaIbHBIX MTPOLIECCOB U
SBJICHUI; IPEICTABIATh HH(OPMALIMIO C TIOMOIIBIO TAOJIUI U JUarpaMM; UCClIe10BaTh
CTAaTUCTUUYECKUE JaHHbIE, B TOM YHCIIE C TPUMEHEHUEM Irpa)u4ecKUX METOJIOB U
JIEKTPOHHBIX CPEJICTB; IPaPUUECKH UCCIIEN0BAaTh COBMECTHBIE HAOIIOACHNUS C TIOMOIIIBIO
JarpaMM pacCerBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMHU: CITy4aifHBIN OIBIT U CIy4aiiHoe coObITHE,
BEPOSITHOCTH CIYy4alHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C HCIIOJIB30BaHUEM
rpaduuecKux METOAOB; MIPUMEHITH POPMYJIIBI CIOKEHHUS U YMHOKEHUS BEPOSATHOCTEH,
dbopMyITy MOTHOM BEpOATHOCTH, hopmyny bepHyiumm, komOuMHAaTOpHBIE (PAKTHI U
(bopMyIIbl; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUI; YMEHHE OIIEpUPOBATH
MOHSTHUSAMM: ClTyyaiiHas BeIMYMHA, pacrpeiesieHue BeposTHOCTENH, MaTeMaTUYECKOe
OKUJIaHUE, TUCTIEPCHS U CTaHAaPTHOE OTKJIIOHEHUE CIy4YaiHO# BeTMYMHBI, QYHKLIUU
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pacnpeeneHus U INIOTHOCTH PaBHOMEPHOT0, MIOKA3aTeIbHOTO M HOPMAaJIbHOTO
pacnpenesieHuil; yMeHHe UCIO0Ib30BaTh CBOMCTBA U3YUEHHBIX pACTIPECICHUMN 111
pelIeHus 3a/1a4; 3HAKOMCTBO C IOHATUSIMU: 3aKOH OOJIBIIINX YHCEN, METO/IbI
BbIOOPOYHBIX UCCIIEI0BAHUMN; YMEHHE IPUBOJUTH IPUMEPDI MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIECTBEHHBIX SIBICHHUSX; YMEHHE ONIEpUPOBATh
MOHSTUSMH: COYETaHUE, IEPECTAHOBKA, YHCIIO COYETAHUM, YHUCIIO IEPECTAHOBOK; OMHOM
HeloToHa; yMeHue NpUMEHsATh KOMOMHATOPHBIE (PaKTHI M PacCy>KIACHUS IJIsl PEIICHUs
3ala4; OOCHUBATb BCPOATHOCTH PCAJIbHBIX CO6BITPII>1; COCTaBJIATH BCPOATHOCTHYTIO
MOJIeIb U UHTEPIPETUPOBATEH MOTYyUYEHHBIN Pe3yJIbTaT

YMeHue onepupoBaTh NOHATHAMU: TOUKA, IpsAMasi, INIOCKOCTb, TPOCTPAHCTBO, OTPE30K,
Jy4, BeJIMYMHA YIJIa, IJIOCKAW yIoJ, IBYTPaHHBIA yTOJ, TPEXTPAHHBIN YTOJI,
CKPELIMBAIOIIMECS NPSIMbIE, TAPAIEIbHOCTh U NEPIIEHIUKYIIIPHOCT IPSIMBIX U
IUIOCKOCTEM, yroJl MeXAy IPSAMbBIMH, YTOJI MEXKAY IPSIMON U INIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXY MPSMBIMH,
paccTosiHUE MEXY INIOCKOCTSAMM; YMEHHUE UCIIONIb30BaTh IIPH PELICHUHN 331a4
U3y4eHHbIE (PAKTHI U TEOPEMBI ITITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaOIIEro MUPA; CTPOUTh MaTEMAaTUYECKHE MOJIEIH C IIOMOIIBIO FTEOMETPUYECKHUX
MOHATUM U BEJIUYMH, pEelIaTh CBA3aHHBIE C HUMH NIPAKTUYECKUE 3aa41

10

YMeHue onepupoBaTh NOHATHAME: IUIOIAAb GUTYPBI, 006EM (UTYPBI, MHOTOTPaHHUK,
NpaBUIbHBII MHOTOTPAaHHUK, CEYCHUE MHOTOTPaHHUKA, KyO0, Mapauiesenune, Ipu3ma,
nupamuaa, GUrypa 1 HoBepXHOCTh BpaLeHUs, IUIHMHIP, KOHYC, ap, chepa, mIomaib
cepsl, TIIOIAAb MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCa, HWIMHIPA, 00BEM KyOa,
IPSMOYTOJIBHOTO Mapajulesenumeaa, MMpaMuIbl, TPU3MBbI, IMIMHIPa, KOHYyca, I1apa,
pa3BEpTKa MOBEPXHOCTHU, CEUCHHUSI KOHYCa U IIMIIMH/IPaA, NapajieIbHbIe OCH HIIN
OCHOBaHMIO, CEYCHHUE II1apa, TNIOCKOCTh, Kacaromasics cepsl, IUINHAPA, KOHYCa;
yYMEHHE CTPOUTH CEUYCHNE MHOTOTPAaHHNKA, H300pakaTh MHOTOTPaHHUKH, (GUTYpBI U
IOBEPXHOCTH BPAILCHHUS, UX CEUYCHHS, B TOM YHCIIC C TIOMOIIBIO AIICKTPOHHBIX CPE/ICTB;
yYMEHHE IPUMEHATh CBOWCTBA T€OMETPUIECKUX (HUTYpP, CAMOCTOATENLHO (POPMYITUPOBATH
OTIpeieNIeHUs] N3yyaeMbIX (PUTyp, BBIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpudecKux (puryp, 000CHOBBIBAThH HIH ONIPOBEPTaTh UX; YMEHUE MPOBOAUTH
KJIaccu(puKanuio GUryp Mo pa3IudHbIM IPU3HAKAM, BHIOJIHATH HEOOXOAUMBIE
JIOTIOJTHUTEIIbHBIE TIOCTPOCHUS

11

YMeH#ue ornepupoBaTh MOHATHIMHE: IBMKEHHE B IPOCTPAHCTBE, MMapajuIeIbHBIN MePeHOC,
CUMMETpHS Ha IIOCKOCTH U B TIPOCTPAHCTBE, TOBOPOT, TPeoOpa3oBaHue MOA00HS,
1mo100HbIe (PUTYPBI; YMEHHUE PACIIO3HABATh PaBHBIC U TTOI00HBIE (PUTYPHI, B TOM YHCIIC B
NPUPOJIC, UCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh T€OMETPUICCKHE OTHOIICHUS TIPH
pEIICHNH 3a]1a4; HAXOIUTh T€OMETPUIECCKUE BETMYUHBI (ITTMHA, YTOJ, TUIOMIA b, 00BEM)
IpY PEUICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU; YMECHHE
BBIUUCIISATH T€OMETPUIECCKUE BETMYUHBI (TTMHA, YTOJI, TUIOIIalb, 00BEM, IIIOMIAAb
HOBerHOCTI/I), HCIOJIb3YyS U3YYCHHBIC q)OpMy.]’H:I 1 METOJbI, B TOM YHMCJIC: INIOIIAAb
MIOBEPXHOCTH MMUPAMUJIBL, TIPU3MBI, KOHYCa, IIIHHAPA, TUToIIaas chepbl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TIapaJUIeIICHUITe a, ITMPAMUJIBI, TIPU3MBI, WIMHIPA, KOHYCA, 11apa;
YMEHHE HaXOIUTh OTHOIIIEHNE 00BEMOB MOAO0HBIX GUTYD

12

YMeHue OIICPpHUPOBATH NOHATUAMU: NPAMOYTOJIbHAA CUCTCMA KOOPpAUHAT, BEKTOP,
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KOOpAMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOPA Ha
YHCII0, pa3joKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOU3BEICHIE, BEKTOPHOE
IIPOU3BEICHUE, YTOJ MEKIY BEKTOPaMH; YMEHHUE HCIIO0Ib30BaTh BEKTOPHBIN U
KOOpAMHATHBIN METO JUIsl pEIICHUs TeOMETPUYECKUX 3aa4 U 3a7a4d APYTUxX y4eOHbIX

IIPEIMETOB

13 YMeHue BRIOUpaTh MOAXOISAIINN METO TSl PEIICHUS 3a/1a49H; TIOHUMaHHe 3HAUUMOCTH
MaTEeMAaTHKHU B U3y4YEHUHU MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBICHUI; YMEHUE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B UICKYCCTBE, YMEHUE IPUBOIUTD
MIPUMEPHI MATEMATUUECKUX OTKPBITUH POCCUHUCKON U MUPOBOM MaTe€MaTU4e€CKON HAyKH

IlepeyeHb 3Jj1eMEHTOB coJlepKaHus, MpoBepsieMbIX HA EI'J mo martemaTuke
Koo IIposepsemblii snemenm cooepicanus

7 I'eomerpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsimMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHOrorpaHHuKu

7.4 Tena 1 MOBEpXHOCTH BpaIlEHUS

7.5 KoopaunaTel 1 BEKTOpBI

Y4eOHO-MeTOAMYECKOE O0ecneueHne 00pa30BaTeILHOIO Mpoiecca
Mudposbie 00pazoBaTe/ibHbIE pecypchl U pecypebl ceTn MHTepHeT

https://lesson.academy-content.myschool.edu.ru/02.3/10

https://lesson.academy-content.myschool.edu.ru/02.3/11
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
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