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SBasierca yactoio OOII OO0 MBOY «lllkosaa Nel44y,
yrBepaxkaeHHon Ilenarormueckum coserom Nel ot 29 aBrycra 2023 roga
BBE/JICHHOM B JelicTBHE MPUKAa30M AupeKTopa ot 29 aBrycra 2023 r. Ne

PabGouas nporpamma yuyeOHoro npeamera «I'eomerpusp» ais 7-9 kiaccos

1. IInanupyemMele pe3yabTaThl.

N3ydyeHrne MaTeMaTHKU B OCHOBHOM LIKOJIE JA€T BOZMOKHOCTh O0YYaIOIIUMCS IOCTHYb CIEIYIOUIUX PE3YyIbTaTOB:
B Hanpae/j1eHuU JINYHOCMHO20 pa3eumui.

YMEHHE SICHO BBIPQKATh MBICJIA B YCTHOM U MUCbMEHHOW pedr, HOHMMAaTh CMBICT IOCTaBJICHHOM 3a7a4H, BBICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

KPUTHYHOCTh MBIIIUICHUS, YMEHHE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTJINYATH THIIOTE3Y OT (aKTa;

MIpe/ICTaBJICHUE O MAaTEeMaTUYECKON HayKe Kak cepe YelIoBEeUeCKOM e TeNbHOCTH, 00 dTanax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS 1M -
BUJTU3ALINY;

KpEaTUBHOCTb MBIIIJICHHS], HHUIIUATHBA, HAXOJYMBOCTh, aKTUBHOCTb IPHU PEIICHUH MAaTeMaTHYECKHX 3a7ay;

yYMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3yIbTAT YUeOHOI MaTeMaTHYeCKON NesITeIbHOCTH;

CIOCOOHOCTH K IMOLMOHAILHOMY BOCIPUATHIO MaTeMaTUYECKUX 00OBEKTOB, 3a1a4, PEIICHUHN, pACCYXKICHUN.

B memanpeomemnom nanpaenenuu:

YMCHHEC BUJACTb MATCMATUYICCKYTO 3a/1a9y B KOHTCKCTC HpO6J’I€MHOfI CUTyallud B APYrux JUCHOUIIIINHAX, B Oprmanmeﬁ KH3HH,



YMEHHUE HaXOJUTh B PA3TUYHBIX HCTOUHHKAX HHPOPMAIIUIO, HEOOXOUMYIO Ul PELICHUS MaTeMaTHIeCKUX MPOoOIieM, U IPECTaBIIATh €€ B
MOHATHOM (hopMe, TPUHUMATD PELICHHUE B YCIOBUSIX HETIOJIHOM U M30BITOYHOM, TOYHON U BEPOSTHOCTHON MH(OpMAIINH;

yMEHHUE MMOHUMATh M UCIOJIb30BaTh MATEMAaTHUECKUE CPEICTBA HATIISTHOCTH (TpadMKu, TUarpaMMbl, TaOIHUIIbI, CXEMBI U JIp.) AJIs
WJUTFOCTPALIMH, UHTEPIIPETALU, apTyMEHTalUH;

CTPATETHH pELICHUS 3a/1a4;

ITIOHUMAHHE CYIIHOCTU aJTrOPUTMUYECKUX MPEINUCAHUN U YMEHUE JEMCTBOBATh B COOTBETCTBUM C IPEIJIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh 11€JIU, BBIOMPATh U CO37aBaTh aITOPUTMBI JUIsl pelIeHNs yueOHbIX MaTEMAaTUYECKUX POoOIeM;

YMEHUE IIJIAaHUPOBATh U OCYILIECTBIIATH ACATEIBHOCTD, HAIIPABICHHYIO Ha PEILICHUE 3a/1a4 UCCIIEN0BATEILCKOTO XapaKTepa;

IIepBOHAYAJIbHBIE MPEACTABIEHUS 00 UAEIX U O METOJJaX MaTEMaTUKHU Kak 00 YHUBEPCAIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJEIINPO -
BaHUA SIBJIEHUI U MPOLIECCOB.

MemanpedmemHplmu pesynsratamu uydeHus Kypca «MareMaTtuka» sBisieTcss GopMupOBaHUE
YHUBEpCaJIbHBIX yueOHbIX Aeictuil (Y'Y ).

Pezynamuenvie YY/I:
7-9-11 knaccol

CaMOCTOSITENIbHO OOHApYKUBATh U (OPMYIUPOBATH MTPOOIIEMY B KIIACCHON U UHIAUBUAYAIbHON

y4eOHOMU JIeATeTLHOCTH;

BBIJIBUTaTh BEPCUU pEIICHUs IPOOJIEMBbl, 0CO3HABAaTh KOHEUHBINA pe3yNbTaT, BHIOMPATh CPEACTBA AOCTHKEHHUS LEIH U3 MPEUI0KEHHBIX WIH UX
HCKaTh CaMOCTOSTEINIbHO;

COCTaBIIATh (MHIUBUIYAIbHO WM B TPYIIE) [JIaH PEIIeHUs TPOOIeMbl (BBHITIOTHEHUS MPOEKTA);

Mo0MPaTh K KX A0U rmpobieme (3a1aue) aeKBaTHYIO € TEOPETHUECKYIO MOJICIIb;

paboTas 1Mo npeagoKeHHOMY WJIM CaMOCTOSITENIbHO COCTaBJICHHOMY ILIaHy, HCIOJIb30BaTh HApSly C OCHOBHBIMH U JIOTIOJHUTENbHBIE CPEACTBA
(cipaBoYHas TUTEpaATypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED);

IJIAHUPOBATH CBOIO MHIMBUAYAIBbHYIO 00pa30BaTEbHYIO TPAEKTOPHIO;

paboTaTh MO CaMOCTOSTENIbHO COCTaBICHHOMY IUIaHY, CBEpsSICb C HHUM M C LEIbI0 JIeATENbHOCTH, WCHPABIAS OLIMOKHU, HCIHOJbB3YS
CaMOCTOSITENILHO MOJ00paHHbIe cpeAcTBa (B ToM unciie u MHTepHeT);

CBOOOJHO TMOJB30BATHCSI BBIPAOOTAHHBIMH KPUTEPUSIMU OILEHKM M CAMOOIICHKH, MCXOJS W3 eI M UMEIONIMXCS KPUTEpPHEB, pa3inyas
pe3ynbTaT U CocoObI ICHCTBUIA;

B XO/I€ TPEICTaBJICHUS TPOEKTa AaBaTh OIEHKY €ro pe3yabTaTaMm;

CaMOCTOSITEILHO 0CO3HABATH PUYMHBI CBOETO yCIieXa HIIM HeyCIleXa U HaXOJUTh CTIOCOOBI BHIXO/Ia 3 CUTYAIlUH HEYyCIeXxa;



YMETb OLIEHUTH CTEIIEHb YCIEIIHOCTU CBOEH MHANBUYaJIbHON 00pa30BaTeIbHON AESITEIbHOCTH;

JlaBaTh OLIEHKY CBOMM JINYHOCTHBIM KadecTBaM U 4epTaM Xapakrepa («KakoB s»), ONPEAEIATh HAIIPABIECHUS CBOEIO Pa3BUTUSA («KAKUM S XOUY
CTaTh», «4TO MHE JJIsl 3TOTO HAAO0 caenarby»). CpeacTBoM (GOpMHUPOBaHUS PEryISATUBHBIX Y Y/l ciyKaT TEXHOJOTHs MPOOIEMHOTO JAMaNora Ha
JTare U3y4eHHsl HOBOIO MaTepuaia U TEXHOJIOTHsI OLIECHUBaHMsI 00pa30BaTEIbHbBIX JOCTUXEHUH (YUEeOHBIX YCIIEXOB).

Ho3znaeamenvnwvie YY/[:

aHAJM3UPOBATh, CPABHUBATH, KIIACCU(DUIIUPOBATH U 0000IIATh (PAKTHI U SBICHUS;

OCYIIECTBIISITh CPABHEHHE, CEPUAIMIO M KIACCH(UKALNIO, CAMOCTOATEIBHO BBIOMpAsi OCHOBAHWS M KPUTEPHUU IS YKA3aHHBIX JIOTHYECKHX
OTIEpAIHii; CTPOUTH KIACCU(DUKAIUIO MMYTEM TMXOTOMHUYECKOTO JeNICHUs (Ha OCHOBE OTPUIIAHUA);

CTPOMTB JIOTHYECKA 0OOCHOBAHHOE PACCyXICHUE, BKIIIOYAIOIIEE YCTAHOBJICHNE IIPUYNHHO-CIIEICTBEHHBIX CBSI3€iH;

CO3/1aBaTh MaTEMaTHYECKHE MOJIEIIH;

COCTaBJIATH TE3WCHI, PA3IMYHBIE BUIBI IUIAHOB (TIPOCTBIX, CIOKHBIX U T.I.). IIpeoOpa3oBbiBaTh MH(OPMAIMIO W3 OJHOTO BUAA B JPYrou
(Tabnuiy B TEKCT, AMarpamMmy u mp.);

BBIUYMTHIBATH BCE YPOBHH TEKCTOBOW MH(MOPMAIINH;

YMETh ONpPEIEsATh BO3MOKHBIE MCTOYHUKHA HEOOXOIUMBIX CBEIICHHA, MPOW3BOJANTH MOWCK HH(OPMAIH, aHAIM3UPOBATh U OLCHUBATH €€
JOCTOBEPHOCTH;

MOHMMAsT TIO3WIIMI0 JPYroTo YeJIOBEKa, pa3ifyaTh B €ro peyd MM CO3JMAaHHBIX WM TEKCTaX: MHEHHE (TOYKY 3pEHHs), IO0Ka3aTelIbCTBO
(aprymenTsl), (akTbl; THIOTE3bl, aKCUOMBI, TEOPUH. {7 3TOro caMOCTOSATENbHO HCIOJIb30BAaTh pa3jMyYHble BUABI YTEHUs (M3ydarollee,
MIPOCMOTPOBOE, 03HAKOMUTEIBHOE, TOUCKOBOE), MPUEMBI CITYILIAHUS;

caMOMy CO3/1aBaTh MCTOYHUKM MHGOpMAIUM Pa3HOTO THMA W IJI pasHbIX ayAUTOPH, coOMI0AaTh MH(OPMALMOHHYIO TUTHEHY U I paBuiia
WH(POPMAITMOHHOM 6€30MacHOCTH;

YMEThb HCIMOJb30BaTh KOMIbIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT [yl NOCTHUKEHHS CBOUX Iiefiell. YMeTh BhIOUpaTh
aJIeKBaTHbBIE 3a/laye MHCTPYMEHTaJIbHbIE NMPOrPaMMHO-aNapaTHble CpeAcTBa U cepBUCHL. CpeacTBOM (OpMUPOBAHUS MMO3HABATEIbHBIX Y'Y /]
CIly’)KaT y4eOHbIH MaTepuan W MNpPexkJe BCEro MpPOAYKTHUBHBIC 3a/laHUsl Y4eOHHKA, MO3BOJIAIOLIME MPOJBHUraThCS MO BCEM LIECTH JIMHUIM
pa3BUTHUSL.

Kommynuxkamuenwvie YY/I.

CaMOCTOSITEIbHO OPTaHMU30BbIBATh YueOHOE B3aUMOJICHCTBUE B IpYMIE (OMpenesiTh 00Iue 1IeNId, J0T0BapUBATLCS APYT C APYTOM U T.1.);
OTCTanBas CBOIO TOUKY 3pEHUs, IPUBOIUTH ApIYMEHTHI, IOITBEP:KIas UX (haKTaMu;

B TUCKYCCHUU YMETb BBIJIBUHYTH KOHTPAPTYMEHTHI;

YUUTBCS KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh ONIMOOYHOCTH CBOETO MHEHHs (€CIIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

MOHMMAs MO3ULHI0 JIPYroro, pa3iuyarh B €ro peyd: MHEHUE (TOUYKY 3pEHHs), 10Ka3aTeNbCTBO (apryMeHTHhl), (pakThl; FMUMOTE3bl, aKCHOMBI,
TEOPHH;



— YMETbh B3IJISIHYTh HAa CUTYallUIO ¢ MHOW MO3ULIHUH U IOTOBAPUBATHCS C JIFOJIbMU UHBIX TO3ULIUH.
— CpeactBoM (hopMupoBaHHsI KOMMYHUKATUBHBIX Y Y]l ciayXaT TEXHOJOTHS MPOOIEMHOr0 auanora (MoOyKIarmuid ¥ MOABOISIINA THAIOT) U
opraHu3aiusi padoThl B MAJIBIX IPYIIAX, a TAKXKE UCIOJb30BaHUE HA YPOKaX 3JIE€MEHTOB TEXHOJOTHUU MPOTYKTUBHOTO YTECHHUS.

BorinyckHuk HayuuTtcsi B 7-9 kiaccax (it HCMOJIb30BAHUS B MOBCEIHEBHOI KU3HU U 00ecrieYeHn sl BO3MOKHOCTH
YCIIEHIHOT 0 MPOAOJIKeHUs1 00pa3oBaHus HA 0230BOM yPOBHe)

I'eomeTrpuueckue purypsi

e OnepupoBaTh Ha 0230BOM YpOBHE NOHSTUSIMU F'€OMETPUUECKUX DUTYP;

®  u3BJIEKaTh MH(POPMALIHMIO O TEOMETPUUYECKUX (PUrypax, MperCTaBICHHYIO Ha YePTEKax B SIBHOM BU/IE;

®  [PUMEHSTH JUISl pELIeHUs 3a/1a4 TeOMETpUUECKHe (DaKThl, €ClIM YCIOBHS UX IPUMEHEHUS 3ajaHbl B IBHOM QopMme;

e  pelaTth 3aJ1a4M Ha HaX0K/IEHUE Fr€OMETPUYECKUX BEIMUMH N0 00pa3liaM WM aIropuTMam.
B noBcegHeBHOM KU3HM M NIPH U3YYEHUH APYTUX NMpPeIMeTOB:

®  HCIIOJIb30BAaTh CBOWCTBA Fr€OMETPUUECKUX (PUTYp JUIsl pEeIlIeHUs] TUIIOBBIX 3a]1a4, BO3HUKAIOLIUX B CUTYallUsX TTOBCEIHEBHON XKHU3HU, 3a/1a4
MIPAKTUYECKOTO COJIEPIKAHMUS.
OTHoIEHHUs

e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHITHUAMU: PABEHCTBO (UIYp, paBHbIE (PUI'YpBI, PABEHCTBO TPEYTOJIbHUKOB, ApaJIJIENIbHOCTh IPSMBIX,
NEePIEHANKYIAPHOCTD MPSAMBIX, YIIIbl MEXy IPAMBIMH, NEPIEHANKYJIIAP, HAKIOHHAS, TIPOEKIIMSL.
B noBceqHeBHOM KM3HM M IIPU U3YyYE€HHUH JPYIUX NPEAMETOB:

®  JCIOJIB30BaTh OTHOIICHUS JUIsl pEIIEHUs TPOCTEHUIINX 3a/1a4, BO3HUKAIOIIKX B PEAIbHON KU3HH.
N3mepennsi M BbIYUCICHHSA

e  BrINonHATh U3MEpEHHE AJIUH, PACCTOSIHUM, BEJMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB AJIs1 U3MEPEHUH JUIMH U YIJIOB;

®  [IpUMEHATH (GOPMYIIbI IEPUMETPA, IUIOIAAN U 00beMa, IJIOIIA U IOBEPXHOCTH OT/IEJIbHBIX MHOTOTPAHHUKOB IPH BBIYUCIICHUAX, KOTJa BCE
JIAHHBIE UMEIOTCS B YCIIOBUH;

e qnpumMmeHATh Teopemy IIudaropa, Ga3zoBble TPUrOHOMETPHUUECKHE COOTHOILIEHMS JUI BBIUMCIEHMS JUIMH, PAcCTOSHHM, Iulomaneld B
IPOCTEHUIINX CITydasX.
B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYaLUAX, IUIOIIAH B IPOCTEHIINX CIydasiX, IPUMEHSTh (JOPMYIIbl B IPOCTEHIINX
CUTYalLlUsIX B IOBCETHEBHOM JKU3HU.
I'eomeTpuyeckue MocTpoeHust

e l300paxkaTh TUNIOBBIE IUIOCKUE (PUTYPHI M (PUTYPBI B TPOCTPAHCTBE OT PYKU M C IOMOIIBIO HHCTPYMEHTOB.
B noBcegHeBHOM KU3HM M NIPH U3YYECHUH JPYTUX NPEIMETOB:



®  BBINOJIHATH MPOCTEHIIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B PEATbHOM KHU3HH.
I'eomeTpuyeckue npeodpasoBanus
e Crpouts purypy, CHMMETPHUUHYIO JAHHOH (UTYype OTHOCHTEIBHO OCH U TOUYKH.
B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX MPeIMeTOB:
®  pacrno3HaBaTh JIBUKEHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE;
e  pacrno3HaBaTb CHMMETPHUYHBIE (PUTYpBI B OKPYKAIOIIEM MUPE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e  OnepupoBaTh Ha 0230BOM YpOBHE NOHSTUAMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA YUCII0,KOOPIMHATHI Ha INIOCKOCTH;
®  OmIpeleNsTh NPUOIMKEHHO KOOPAUHATHI TOUKH T10 €€ N300paKEHUI0 Ha KOOPIMHATHON TUIOCKOCTH.
B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX MPeIMeTOB:
®  HCIIOJIb30BAaTh BEKTOPHI AJISl PELIEHUS IPOCTENIINX 3a/]a4 Ha OTPE/IeNIEHNE CKOPOCTH OTHOCUTENIHHOTO JABHKEHUS.
Hcropusi MaTemaTuKH
e  OnuceIBaTh OTAENbHBIE BHIAAIOIINECS PE3YIbTAThI, IOJYYCHHBIE B X0OJ€ Pa3BUTHS MaTEMaTHKHU KaK HaAyKH;
®  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3HM C OTEYECTBEHHON M BCEMUPHOU HCTOPHEH;
e [IOHMMAaTh POJIb MaTEMAaTHKH B pa3BuTUU Poccuu.
MeToabl MaTEeMAaTHKH
e  BriOupaTh NOAXOIAMMN U3yYEHHBIH METO/ JUI PELIEHNUs NU3yYEHHbBIX TUIIOB MaTeMaTHYECKUX 3a/1a4;
e [IpuBOoaWTH IpUMEPBI MATEMATUYECKNX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEHCTBUTEIBHOCTH U IPOU3BEACHUAX UCKYCCTBA.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS B 7-9 Kkiaccax /sl o0ecrie4eHus1 BO3MOKHOCTH YCIIEITHOT O NPOJ0IKeHUS
o0pa3oBaHusi HA 02a30BOM M YIJIy0JJ€HHOM YPOBHAX

I'eomerpuueckne purypsbl
Onepupoeams NOHAMUAMU 2eOMEMPUYECKUX Pueyp;
uzeiexamv, UHMepPNPemupo8amy U NPeodopPa308bl8ams UHGOPMAYUIO O 2eOMEMPULECKUX ueypax, npedcmasieHHyI0 Ha Yepmedncax;
NPUMeHAMb 2eomempuyeckue Gaxkmol 015 peuweHus 3a0a4, 6 MomM Yucie, nPeonoia2arouux HeCKOIbKO Waz08 peuleHus;
popmynuposams 8 nNpoCMeUUUx CIy4asx ceoUCmsea u NPUsHaKu Queyp;
00KA3b16AMb 2e0MeMpUTeCKUe YMBEPHCOCHUS,
®  grademb cMaHOapmMHOU Kiaccugpuxayueli n10CKuUx ueyp (mpeyeorbHuKos u 4emulpexy20ibHUK0B).
B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:



®  UCNONBL308AMb CEOUCMEA 2EOMEMPUYECKUX hu2yp 015 peuleHus 3aad TPAKTUIECKOTO XapakTepa U 3a/1a4 U3 CMEKHBIX TUCIUILINH.
OTHomEeHust

o  Onepuposamv NOHAMUAMU: PABEHCMEO  Queyp, pasuvie dueypsl, pABEHCMEO MPEY2OIbHUKOS, NAPALIEIbHOCMb — NPAMDBIX,
NEPNEeHOUKVAAPHOCMb NPSIMbIX, Yelbl MedHCOy NPIMbIMU, NEPREeHOUKVAAP, HAKIOHHAS, NpOoeKyus, nooodue @ueyp, nododbmvie gueypvl, nooodHbvie
MpeyeoNbHUKU,

®  npumenams meopemy Paneca u meopemy 0 NPONOPYUOHANLHBIX OMPE3KAX NPU PEeULeHUU 3A0aY,

®  Xapakmepuzoeamv 63aUMHOE PACNONOHNCEHUE NPAMOLU U OKPYHCHOCTIU, 08YX OKPYHCHOCEU.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOUEHUSL OISl pEUleHUsl 3a0al, 603HUKAIOWUX 68 PeaTlbHOU HCUHU.
N3mepeHust 1 BLIYMCIEHUS

Onepuposame npedcmasieHusamu o O1uHe, niowaou, ooveme Kax seauvunamu. Ipumensmo meopemy Iugacopa, hopmynwt niowaou,

0b6vema npu peuteHur MHO20WAaA208blX 3A0a, 8 KOMOPLIX He 8ce OaHHbLe NPeOCMABIeHbl IBHO, A MPeDYIOM 8bIYUCIEHUL, ONEPUPOBAms DoLee UUP OKUM
KOAUYeCmaom (hopmy ONuHbl, NA0WA0U, 00beMAa, BbIYUCTIAMb XAPAKMEPUCMUKU KOMOUHAYUL (pueyp (OKpysHcHOCmeEl U MHO20V20IbHUKOB) BbIUUCTANMb
PACCMOsAHUSL MeAHCOY PUSypamu, NPUMEHAMb MPUOHOMempuieckue hopmyvl Ol BbIYUCTEHULL 8 001ee CLONCHBIX CLYYASX, NPOBOOUMb BbIYUCTEHUS HA
OCHOB8€ PABHOBENUKOCU U PABHOCOCMABIEHHOCIU,

®  1POBOOUMD NPOCTbLE BLIYUCLEHUS HA 0ObEMHBIX MeLax,

o opmyruposams 3a0auu Ha GblYUCTEHUE OIUH, NIOWAO0EU U 00BEMO8 U Peulamp UX.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH IPYTUX NPEAMETOB:

®  IPOBOOUMD BLIYUCTIEHUS HA MECIHOCIU,

®  NpUMeHAMb HOPMYIbL NPU BLIUUCTEHUSAX 8 CMENCHBIX YUeOHbIX NPeOMemax, 6 OKpyJicauell 0eucmeumeabHOCmu.
I'eomeTpuyeckne mocTpoeHUst

o 306pasicamv ceomempuueckue (hucypobl N0 MeKCmMo8OMY U CUMBOILHOMY ONUCAHUIO,

®  CB0DOOHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTLONCHBIX CIYUASX,

®  GLINOAHAMbB NOCMPOECHUST MPEY2ONbHUKOS, NPUMEHAMb OmOoelbHble Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U HNpo8ooumb
npocmeuiuiue UCCLe008AHUSL YUCLA PeULeHULL,

®  U300padicamv Munogvie NIOCKUe Pueypsl U 00veMHble meia ¢ NOMOUbIO NPOCMEUUUX KOMIbIOMEPHBIX UHCTPYMEHMO8.
B noBceqHeBHO¥ )KM3HH M TPU U3YyYEHHUH JPYTUX MPEAMETOB:

®  BLINOAHAMb NPOCMeluUue NOCMPOEHUS HA MECIMHOCMU, HEOOXOOUMbLE 8 PeAlbHOU HCUSHU,

®  OYeHUBAMb Pasmepvl PeabHbIX 00BLEKMO8 OKPYIHCAIOUIe20 MUpPQ.
IIpeoOpa3zoBanus



e Onepuposams NOHAMUEM OBUINCEHUA U NPEOOPA308aHUA NOOODUS, 81A0eMb NPUEMAMU NOCMPOEHUS Puyp € UCNONb308AHUEM OBUINCEHUL U
npeobpazosanuii NOO0OUs, NPUMEHAMb NOLYYEHHbIe 3HAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NPEOMemax U 6 peaibHblX CUMYAYUAX OKPYHCAIOu e2o
mupa;

o cmpoums Gueypy, nOOOOHYIO OAHHOU, NOIL308AMBCIL CEOUCMBAMU NOO0OUsL 0151 000CHOBAHUSL CEOUCME Puyp,

®  NPUMEHAMb CEOUCMBA O8UMNCEHULL OJIsl NPOBEOEHUs. NPOCMEUUUX 0O0CHOBAHULL CEOUCME ucyp.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHULL U NPUMEHAMb NO00OUE OJIs1 NOCMPOEHUU U 8bIYUCICHULL.
BekTopbl 1 KOOPAUHATHI HA TJIOCKOCTH

o Onepuposamb NOHAMUAMU BEKMOD, CYMMA, PA3HOCMb 8EKMOPO8, NPOU3BEOeHUEe 86eKMOPA HA YUCTO, Y20 MeHCOY 6eKMOPAMU, CKATAPHOE
npouseederue 8eKmopos, KOOpOUHAMbl Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  BLINOAHAMb O€lCMBUs HAO BeKMOpamu (ClodiCeHue, GbluUMAHUe, YMHONMCEHUe HA YUCTO0), BbIYUCIAMb CKAAPHOEe NpOoU3BeoeHue,
onpeoenams 8 NPOCMeNUUX CLYYASAX Y20 MeHCOY 8EKMOPAMU, BbINOIHAMb PA3NONCEHUE BeKMOPA HA COCMABIAIWUE, NPUMEHAMb NOTYYeHHble 3SHAHUS
8 huzuKe, NOIL308AMbCI POPMYNOU BIYUCTEHUSL PACCTNOSAHUSL MENCOY MOUKAMU NO UBBECTHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs puyp 0714
peuteHus 3a0ay;

®  NPUMEHAMb BEKMOPbLL U KOOPOUHAMBL OJisl PEULEHUs. 2e0OMEeMPULEeCKUX 3a0ay HA 8bIYUCTEHUe ONUH, V2l08.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPOS U KOOPOUHAMm OJisl peuleruss 3a0ay no gusuxe, ceocpaguu u Opyeum yueoOHviM npeomeman.
HcTtopust MaTeMaTHKH

e Xapakmepuzoeamv 6K1AO 8bLOAIOWUXC MAMEMAMUKOE 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHbIX 00aacmell;

®  NOHUMAamMb PONbL Mamemamuku 6 passumuu Poccuu.

Metoabl MAaTEMaTHKH

o Ucnonwv3ys uszyueHuvle Memoobl, NPo8OOUMb 0OKA3AMENbCHIEO, 8bINOIHANb ONPOBEPIHCEHUE,

®  8blOUPAMb U3YYUEHHbIe MemOoObl U UX KOMOUHAYUU Ol peuleHUs MAmemMamuyeckux 3a0ay,

®  UCnoOIL308aMb Mamemamuyeckue 3HAHUSL OJisl ONUCAHUSL 3AKOHOMEPHOCMEU 6 OKpydicalouell OelicCmeumenrbHOCmMu U Npou36e0eHusx
uckyccmea,

®  NpUMeHAMb npocmetiuue NPOCPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbL NPU PEUEHUU MAMEMAMUYecKux 3a0ay.

IIpeaMeTHBIE pe3yJbTATHI KYpca reOMeTpPUU B 7 KJiacce

B pe3zynomame uzyuenun mamemamuxku y4eHUK 001HCeH
3HATH/IOHUMATD:
° CYHICCTBO IMMOHATHA MAaTCMATHUYCCKOTI'O JOKAa3aTCIIbCTBA; IPUMEPBI NOKa3aTCIIbCTB,



CYLIECTBO MOHATUS AJITOPUTMA; IPUMEPHI aJITOPUTMOB;
KaK HCIIOJIb3YIOTCSI MaTeMaTHuecKue (OpMynbl, ypaBHEHHS M HEPAaBEHCTBA; NMPHUMEPHl WX MPUMEHEHUS Ui PEIICHUS MaTeMaTHYeCKUX H
MIPaKTUYECKUX 3a/a4;
KaK MaTeMaTU4YeCcKH OIpe/ieeHHbIe (PYHKIIMU MOTYT ONHUCHIBATh peabHbIE 3aBUCUMOCTH; IPUBOIUTH IPUMEPHI TAKOTO OIIUCAHMUS,;
KaK MOTPEOHOCTH MPAKTUKHU MPUBEIIN MATEMAaTHUECKYIO HAYKy K HEOOXOMMOCTH PACUIMPEHHS TOHSTHUS YUCIIA;
KakuM 00pa3oM TreoMeTpHsi BO3HUKIA W3 MPAKTUYECKUX 3a]ad 3eMJIEMEPHS; NPUMEPhl T€OMETPUYECKUX OOBEKTOB W YTBEPXKACHUH O HHX,
BAYKHBIX JJIS1 IPAKTHUKHY;
CMBICTT HJealu3allii, MO3BOJIAIOIIEH pellaTh 3aJaud peajbHOM JEeHCTBUTENBHOCTH MaTeMaTHUYECKUMHU METOJaMHU, IpPHUMEphl OLIMOOK,
BO3HUKAIOIIMX IPU UACaTU3aLNN;
I'eomerpus
yMeThb:
I0JIb30BAThCS A3BIKOM T€OMETPUU JJISl OTIMCAHUS ITPEIMETOB OKPYKAIOLIET0 MUPA;
pacrno3HaBaTh FreOMETpUUECKHe (PUTyphl, pa3inyaTh UX B3aUMHOE PacIOJIOKEHUE;
n300paxaTh reOMETPUYECKHE (PUTypHI; BHIIOJIHATH YEPTEKHU MO YCIOBHUIO 3a/1a4;
pacrno3HaBaTh Ha YepTexkax, MOJENIX U B OKpYXKarolleil 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TeNa, H300paxaTh HX;
B MIPOCTEHIINX CIIy4asiX CTPOUTH CEUEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEN,
HaXOJUTh CTOPOHBI, YIJIbl U IEPUMETPBI TPEYrOJIbHUKOB, AJIUHBI IOMAHBIX;
pemaTh TeOMETPUUYECKHE 3a/auM, ONMpasCh HA H3yYEHHbIE CBOICTBA (UI'yp M OTHOIIEHUH MEXAy HMMHM, NMPUMEHSS JONOJIHUTENIbHBIE
MIOCTPOEHMSI, IreOpanyecKuii anmnapar;
IIPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHUS INPU PEIIEHUHM 3aJad, MCIOJIb3ysd H3BECTHBIE TEOPEMBbI, OOHApPYXHMBas BO3MOYKHOCTH Ul HX
UCIIOJIb30BAHUS;
pelaTh NpocTeiimne MIaHUMEeTPUIECKUE 3a/1a4l B IPOCTPAHCTBE;
HCI0JIb30BATH NPUOOPEeTEeHHbIe 3HAHUSA M YMEHHS] B IIPAKTHYECKOM 1esiTeIbHOCTH M NOBCeIHEBHOM KU3HM IS
OINMCAHMS PEATIbHBIX CUTYallUi Ha A3bIKE T€OMETPUH;
pacyeToB, BKIIOYAIOIIMX NpocTeiue GopMysbl;
peleHus] NPakTUYEeCKUX 3a7ad, CBS3aHHBIX C HAXOXJIEHUEM T€OMETPUUYECKMX BEIMYMH (MCIOJb3Yys MPH HEOOXOJUMOCTH CIPAaBOYHHMKH U
TEeXHUYECKUE CPEJICTBA);
MIOCTPOEHUH T'€OMETPUUECKUMHI HHCTPYMEHTaMHU (JIMHEHKa, yroJbHUK, LUPKYIlb, TPAHCIIOPTHUD).
B pesynbpraTe n3ydeHus Kypca reOMETpUH B 7 KJIaCCE YYEHHUK:

«Harasgnast reoMeTrpusd»



Hay4uTCs:

pacno3HaBaTh Ha YepTEkKax, PUCYHKAX, MOJACISIX M B OKPYXKAIOIIEM MHUpPE IUIOCKHE W MPOCTPAHCTBEHHBIC reoMeTprueckue Gurypsl (Todka,
npsiMasi, 0TPE30K, JIyd, YTroJI, TPEYroJIbHUK, OKPY)KHOCTB, Iap, cepa, mapauiesienuIe/, MipaMuia u Jp.);

pacrio3HaBaTb BU/bI YI'JIOB, BUJIbl TPCYT'OJIbHUKOB,

OTIPEJICIIATH 110 YePTEXKY PUTYPHI €€ mapaMeTphl (ITMHA OTpe3Ka, TpaayCcCHast Mepa yria, 3JIEMEHTBl TPEYroOJbHUKA, IIEPUMETP TPEYTOJbHUKA U
T.1.);

pacro3HaBaTh pa3BEepPTKU Ky0a, MPsIMOYTOJILHOTO NapayljIesIenuIe a, MPaBWILHON TUPaMUIbL, IIWIHHIPA U KOHYCA;

IMOJIYYHUT BO3MOXKHOCTb HMCITIOJIb30BATh HpI/IO6peTeHHI)Ie 3HaHWA U YMCHHA B HpﬁKTH‘I@CKOﬁ ACATCIBbHOCTHU U HOBCGI[HGBHOﬁ KHU3HU JJIA:

yrayOneHusl U pa3BUTHS MPEICTABICHUN O IUIOCKUX M MPOCTPAHCTBEHHBIX M€OMETPUYECKUX (purypax (Touka, mpsiMas, OTpe3OK, Jyd, yrod,
TPEYroJIbHUK, OKPYKHOCTb, I1ap, chepa, napajyiesienure, npru3ma 1 Jip.);
MIPUMEHEHUSI TOHATHSI pa3BEPTKHU ISl BBITIOJHEHHS MPAKTUYECKUX PACUETOB.

«I'eomerpuyeckue purypon

Hay4HTCs:

IMOJIB30BAaTHCA A3BIKOM I'€COMETPHUH I OIMUCAHUA MPEAMETOB OKPYXKAKOIMICTO MUPaAa U UX B3aUMHOI'0 PACITIOJIOKCHUS,

pacrno3HaBaTh 1 H300paXkaTh Ha YepTeKaxX U PUCYHKAX reoMeTpruueckue GUrypsl U uX KOH(QUTypaluy;

HAXOJUTh 3HAYCHUS JUTMH JIMHEHHBIX AJIEMEHTOB (DUTYp M HMX OTHOIICHHS, TPaaycHy Mepy yrioB ot 0 mo NPUMEHSA OIpENETICHUA,
CBOMCTBA U MPU3HAKHU (UTYP U UX PJIEMEHTOB, OTHOIICHUS (hUTYp (PaBEHCTBO, CPABHECHHE);

pemaTh 3a/1a4 Ha J0Ka3aTeNbCTBO, ONMUPAsCh HA M3YYEHHBIE CBOWCTBA (PUTYp W OTHOIICHUIH MEXIy HUMH W MPHUMEHSST N3yYCHHBIC METOIBI
JI0Ka3aTeNbCTB;

pemaTh MPOCTEHITNE 3aJa9u Ha TOCTPOSHHE, IIPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHUS C MOMOIIBIO IUPKYIIS U JINHEHKHY;

pemaTh MpOCTEHINNe MITAHUMETPUIECKUE 3a/1a49H B TPOCTPAHCTBE;

IMOJIYYHUT BO3MOXKXHOCTD HUCIIOJIb30BATh HpI/IO6peTCHHI)IC 3HaHUs 1 YMCHUA B HpaKTquCKOﬁ JCATCIIBHOCTHU U HOBC@I[HGBHOﬁ KU3HU JJIA:

OBJIaACHUA METOAaMU PCIICHUA 3a1a4 Ha BbIUYKMCICHUA U JOKA3aTCJIbCTBA: METOAOM OT ITPOTUBHOI'O, METOJAOM nepe60pa BAapHaHTOB;
HpI/IO6p€TeHI/IH OIIbITa ITPUMCHCHU anre6pa1/1qec1<oro alapara InpH1 peiCHUU rcOMCTPUUICCKUX 3a/1a4;

OBJIaACHHUA TpaﬂHHHOHHOﬁ cxemou peUICHUA 3aa4 Ha IIOCTPOCHHUE C IOMOIIBIO LIUPKYILA U JIMHEHKH: aHaJlIn3, IIOCTPOCHUC, NOKA3aTCIbLCTBO U
HCCICIOBAHUC,

HpI/IO6p€TeHI/I$I OIIbITa UCCIICAOBAaHUA CBOMCTB IIaHUMCTPUICCKUX (I)I/Il"yp C IOMOIIBIO KOMIIBKOTCPHBIX IIPOIr'paMM.

«I/I3Mepe1me reOMETpUICCKUX BCJITHINH

HAay4YUTCA:



° HCII0JIB30BaTh CBOMCTBA HU3MCPCHUS JJIMH U YIJIOB IIPH PCIICHUHU 3a/1a4 Ha HAXOXKACHHUEC JJIMHBI OTPE3Ka U FpaﬂyCHOﬁ MCDPBI yIjia;

° BBIYUCJIATH JJINHBI JIMHEUHBIX 3JIEMCHTOB TPCYrOJIbHUKA U UX YIJIbI;

e  BBIYUCIATH IEPUMETPBI TPEYTOJIbHUKOB;

e pemaTh 33Ja4M Ha JI0KA3aTeIbCTBO C UCIIOJIB30BAHUEM TIPU3HAKOB PABEHCTBA TPEYrOJILHUKOB U IIPU3HAKOB MMAPAIICIIBHOCTH MPSMBIX;

° peliaTtb MPAKTUYCCKUC 3adaydu, CBA3AHHLIC C HAXOXIACHUCM TI'COMCTPUUCCKUX BCIMYHH (I/ICHOJII)?;yFI npu H€O6XOI[I/IMOCTI/I CIIPaBOYHHUKHU H
TEXHUYECKUE CPEJICTBA);

IMOJIYYHUT BO3MOXKHOCTb HMCIIOJIb30BATh HpI/IO6pCTCHHI)IC 3HAaHUA U YMCHUS B HpaKTHqCCKOﬁ JCATCIIBHOCTU U HOBCGI[HGBHOI;'I JKU3HU JI1:

e  BBIYHCIICHUS I'PANYCHBIX MEP YIJIOB TPEYTOJIBHUKA U IIEPUMETPOB TPEYT OJIBHUKOB;

e MpuOOpeTeHHs ONbITa IPUMEHEHUs aJIredpanvecKkoro anmnapara npy peleHn  3a1a4 Ha BbIYHCIICHUE.

IIpeameTHBIE pe3yJabTaThl 0 TeOMETPHH 3a 8 KJIace

BoinyckHUK HAy4UTCS:
omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMH F€OMETPUUECKUX QUTYD;
U3BJIEKaTh HH(OPMALIMIO O TeOMETpUYECKUX (PUrypax, IpeCTaBICHHYIO Ha YepTex axX B SBHOM BHU/IE,
MIPUMEHSTH JUIsl pEIIeHUs 3a/1a4 reoOMeTpruuecKkue (DakThl, €Clii YCIOBHS UX IPUMEHEHUs 3a[aHbl B IBHOU QopMme;
pelaTh 3a/1a4i Ha HaX0K/IEHHWE TeOMETPUYECKUX BEJTMYHH MO0 00pasliaM Wil aIropuTMam.
B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB:
UCIO0JIb30BAaTh CBOWCTBA TIE€OMETPUYECKUX (UTyp JUIsl PELICHUS THUIIOBBIX 3a]ad, BO3HUKAIOUIMX B CHUTyallUsiX IOBCEJIHEBHOW KU3HHU, 3a/ad
MPAKTUYECKOTO COJICPIKAHUS.
BbINyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUThCS:
OTIEpUPOBATH MOHITUSIMU T€OMETPHUUECKUX PUTYP;
U3BJIEKATh, MHTEPIPETUPOBATH U MTPEOOPa30BLIBATH MHPOPMAIUIO O TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA YePTEKax;
MIPUMEHSTHh FreoOMeTprueckue (DakThl AT pEelIeHUs 3a/1a4, B TOM YHCIIE, MPEANOIAralonnX HECKOJIBKO II1IaroB PelIeHNUS;

(dbopMynHUpoBaTh B NPOCTEHININX CITydasix CBOMCTBA U MPU3HAKU QUTYD;



JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKIACHUS
BJIQJIETh CTAHAAPTHOM Kiaccudukanueil miockux Guryp (TpeyroJbHUKOB U YETHIPEXYTOJIHHUKOB)
B noBceHeBHOM KU3HU U IPU U3YUECHUU APYTHX MPEAMETOB: HCIIOIB30BAaTh CBOMCTBA TEOMETPHUECKUX (PUTYp s pEIIEHUS 3a/1a4 IPAKTHYECKOTO
Xapakrepa U 3a/1a4 U3 CMEKHBIX AUCLUIIIUH.
OTHowIeHHS.
BbinyckHUK HAy4YUTCS:
OmnepupoBath Ha 0a30BOM YypPOBHE TIOHSTHUSMHU: PAaBEHCTBO (GUTYp, paBHBIE (UTYpPBI, PAaBEHCTBO TPEYrOJBHUKOB, NapaJIeNbHOCTh MPSIMBIX,
MEPIEeHIUKYIIPHOCTD MPSAMBIX, YTJIbl MEXIY NPSIMBIMU, IEPIEHANKYIIAP, HAKIOHHAs, TPOCKIUS.
BbInyCKHHMK OJTYYUT BO3MOKHOCTb HAyUUThCS:
OnepupoBaTh NOHATHAMU: PAaBEHCTBO (UTYp, paBHbIE (GUTYphl, PABEHCTBO TPEYTrOJIbHUKOB, MAPAIIEIbHOCTh MPSIMBIX, TEPIEHANKYISIPHOCTD MPSIMBIX,
YTJIbI MEXKIY NPSAMBIMU, IEPIEHAUKYIISP, HAKIOHHAs, IPOEKLHUs, o00ue GuUryp, no100HbIe PUrypsl, M0J00HBIE TPEYTOJbHUKY;
MPUMEHSTH TeopeMy Daseca u TeopeMy O MPONOPLHUOHANBHBIX OTPE3KaxX MPH pelIeHnH 3ajay;
XapaKTepU30BaTh B3aMMHOE PACIOJIOKEHUE MPSIMOM U OKPYKHOCTH, ABYX OKPYKHOCTEH.
B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX TPEIMETOB!
MCI0JIb30BAaTh OTHOIICHHUS U1 PEIIeHUs 3a]]a4, BOSHUKAIOIIUX B PEAIbHOM JKU3HH.

H3mepenust 1 BbIYUCICHHUSA
BhInmyckHUK HayduTCs:
BhINOHATE U3MEpEHUe JUINH, paCCTOSIHUMN, BEJTMYUH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB AJISl U3MEPEHHUH JUIMH U YIIIOB;
IPUMEHATh (POPMYJIBI IEPUMETPA, IJIOMIAI U 00bEMA, MIIONAAN OBEPXHOCTH OTAEIbHBIX MHOIOIPAHHUKOB IPU BBIYMCICHUAX, KOI'JIa BCE JaHHBIE
HUMEIOTCS B YCIOBUH;
npuMeHATh Teopemy lludaropa, 6a3oBble TPUTOHOMETPUUECKUE COOTHOLIEHMS Ul BBIUMCIIEHHS [UIMH, PAacCTOSHUM, IUIOMaAed B MPOCTEHIINX
clyyasix.
B noBceHeBHOM KU3HU U IIPU U3YyYEHUHU APYIHX IPEAMETOB:
BBIUUCIIATH PACCTOSHUSA Ha MECTHOCTU B CTaHJAPTHBIX CUTYALUAX, [UIOMIAIN B IPOCTEUIINX CIydasiX, IPUMEHATh (OPMYJIbI B IPOCTEHIINX CUTYaLUsAX
B [IOBCEHEBHOM XKU3HU
BbINYCKHUK MOJIYYUT BO3MOXKHOCTh HAyUUThHCA:
OmnepupoBaTh NMpEACTaBICHUSIMH O JUIMHE, MJIOLIaa1, 00béMe Kak BenuunHamu. [IpuMensats Teopemy Iludaropa, Gpopmynsl miomanu, oo0béMa mpu
pelIeHMH MHOTOLIAroBBIX 3ajlad, B KOTOPBIX HE BCE JaHHBIE NPEICTaBICHbI SBHO, a TPEOYIOT BBIYMCICHUH, ONEepUpoBaTh Oosiee MIUPOKUM



KOJIMYECTBOM (POPMYJ JUIMHBI, IUIOMAA1, 00BEMA, BEIYUCIATh XapaKTEPUCTUKU KOMOMHAIUH GUryp (OKPY’)KHOCTEH M MHOTOYTOJIbHUKOB) BBIYHMCIISTD
paccTostHUS MeXy (purypamu, IpuMeHsTh TPUTOHOMETPHYECKUE (POPMYIIbI JJIsl BEIYUCICHHUH B 00Jiee CIOKHBIX CIy4asX, IPOBOJUTH BHIYMCICHUS HA
OCHOBE PABHOBEIUKOCTH U PABHOCOCTABIIEHHOCTH;

IMPOBOAWTL MPOCTHIC BEIYMCIICHUA HaA 00BEMHBIX TCIax,

(bopmMynHupoBaTh 3324 Ha BEIYUCICHHUE JUTHH, TUTOMAAeH 1 00bEMOB U peIIaTh HX.

B noBcenHEBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

IIPOBOJIUTH BBIYMCIIEHUS HA MECTHOCTH;

MPUMEHSTH (POPMYIIBI IPU BEIYUCICHUSAX B CMEXKHBIX YUEOHBIX NMPEAMETAX, B OKPYXKAIOUIEH 1eHCTBUTEIBHOCTH
I'eomeTpuyeckue NoCTpoeHUs

BeinmyckHuK HayduTes:

N300paxkaTh TUMOBBIE MJIOCKKE (PUTYPBI U (UTYPHI B IPOCTPAHCTBE OT PYKU U C IIOMOIIbIO HHCTPYMEHTOB.

B noBcenHEeBHOM )XU3HU U IPA U3YYEHUHN IPYIUX MPEIMETOB:

BBITIOJIHATH IPOCTEHIIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMbIE B peabHON KU3HHU.

BBINTyCKHHK NOJIy9UT BO3MOKHOCTh HAYUYNUTHCS:
n300paxaTh reOMETpUUEcKre (PUTyphl [0 TEKCTOBOMY U CUMBOJIbHOMY OIHMCAHUIO;

CBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECIIOXKHBIX CITydasX,
BBITIOJIHATh TOCTPOCHUS TPEYTOJIbHUKOB, MPUMEHSATh OTIENbHBIE METOJbl TMOCTPOCHHM LHMPKYJIEM W JHMHEHMKOM M MPOBOJUTH MPOCTEUIINE
WCCIIETIOBAHUS YKCia PEICHUH;
n300paxkaTh TUIIOBBIE MJIOCKHE (PUTYPHI U 0OBEMHBIE TEJa C TOMOIIBIO MPOCTEUITNX KOMIBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB:
BBITIOJIHATH POCTEHIIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMbIE B pealbHON KU3HU;
OIICHUBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIEr0 MUpa
I'eomeTpuuyeckue npeodpazoBaHus
BbInyCKHUK Hay4YUTCS:
Crpouts urypy, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIHHO OCH U TOYKH.
B noBceaHeBHOM KU3HU U IPH U3YUSHUH IPYTUX IPEIMETOB:
pacrno3HaBaTh JIBIKEHUE 0OBEKTOB B OKPYKAIOIIEM MHUPE;
pacrno3HaBaTh CHMMETPHYHbIE (PUTYPBI B OKPYXKAIOIIEM MUPE BBIMYCKHUK MOTYYUT BOZMOKHOCTh HAYYUTHCS:



OmnepupoBaTh MOHSATHEM [BW)KCHUS W MpeoOpa3oBaHus MOJOOHUS, BIAACTh NPUEMAMU IOCTPOCHHS (GUryp C HCHOJIB30BAHUEM JBIDKCHHH H
npeoOpa3oBaHuii OJOOHS, IPUMEHATH MOJTYUYCHHBIC 3HAHHS U ONBIT IMOCTPOCHUH B CMEXHBIX MPEIMETaxX U B PEAJbHBIX CUTYAIUAX OKPYXKAIOIIET O
MHpA;
CTpoHTH GUTYPY, TOJOOHYIO TaHHOM, TOJIB30BAaTHCS CBOMCTBAMU NOJO0MS I 000CHOBAHHUS CBOUCTB (HUTYD;
MPUMEHSTH CBOMCTBA ABIKEHH JJIs1 TIPOBEICHHS POCTEUITNX 000CHOBAaHUI CBOICTB (uUTyp.
B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:
MIPUMEHSTH CBOMCTBA ABM)KCHUH M MPUMEHSTH N0100M€E JIJ1s1 TOCTPOSCHUHN U BHIYUCICHUN
* BeKTOopbI U KOOPAMHATHI HA IIOCKOCTH

BeinmyckHuK HayduTes:
OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU BEKTOP, CyMMa BEKTOPOB, IPOU3BECHIE BEKTOpA Ha YHCII0, KOOPAUHATHI Ha MJIOCKOCTH;
ONpeAensaTh NPUOIMKEHHO KOOPIMHATHI TOUKHU IO €€ N300pakKeHNI0 Ha KOOPIAMHATHOMN ITIOCKOCTH.
B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:
HCIIOJIb30BATh BEKTOPHI JJIs PELICHUS IPOCTENIINX 3a/1a4 Ha ONPEIEICHUE CKOPOCTH OTHOCUTEIIBHOTO JIBHKEHUS
BBINTyCKHHUK OJIyYUT BO3MOKHOCTh HAYYUTHCS:
OnepupoBarh MOHATHSIMH BEKTOP, CYMMa, PaA3HOCTh BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY BEKTOPAMH, CKaJSIPHOE ITPOU3BEICHUE
BEKTOPOB, KOOPIUHATHI Ha IJIOCKOCTH, KOOPAUHATHI BEKTOPA;
BBITMIOJIHATh JICHCTBUS HaJ BEKTOpaMH (CIOXEHUE, BBIUUTAHHWE, YMHOXXEHHME Ha 4YMCJO), BBIYUCIATH CKASIPHOE MPOM3BENEHHE, OIpPENCNATh B
IPOCTEHUIINX CIy4asX YroJ MeXAy BEKTOPaMH, BBIIOJHATH PA3JIOKEHHE BEKTOpa HAa COCTABJISIOLIUE, IPUMEHATH IOJydEHHbIE 3HAaHUS B (HU3HKE,
[10JIb30BaThCs (POPMYJION BBIUMCIIEHUS PACCTOSIHUS MEXAY TOUKAMH 10 M3BECTHBIM KOOPJIMHATaM, UCIOJb30BATh YpaBHEHMs (UIYp AJs pelieHHs
3aza4;
IIPUMEHATH BEKTOPBI U KOOPAUHATHI JUIsl PEIICHHs FTEOMETPUYECKUX 3a1a4 Ha BBIYMCIICHHUE JAJIUH, YTJIOB.
B noBceaHeBHOM KU3HU U IIPU U3YYECHUH IPYTHX IPEIMETOB!
HCIOJIb30BaTh OHATHS BEKTOPOB U KOOPAMHAT JUI PeLIeHUs 3ajay o Gu3uKe, reorpaduu U APYyruM ydeOHbIM IpeIMeTaM

Hcropusi MmaTreMaTuKH
BbInycKHMK Hay4uTCS:
OnuceIBaTh OTAEIBbHBIE BBIIAIOLIMECS PE3YJIbTATHI, IOJyYEHHBIE B XO/I€ PA3BUTHS MAaTEMATUKH KaK HAYKH;
3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBS3U C OTEUYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

IOHUMATDb POJIb MATCMATHKU B pa3BUTUU Poccun BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTLCA:



XapaKTepU30BaTh BKJIAJ BBIIAIOMINXCS MAaTEMATUKOB B Pa3BUTHE MAaTEMAaTUKU M MHBIX HAYYHBIX 00JIaCTEH;
IIOHMMATh POJIb MaTEMATHUKU B pazsutuu Poccun
Metoabl MaTeMAaTHKH
BeInyckHUK Hay4duTes:
Br10upath moaxoammid H3y4eHHbIH METOT ISl pEIICHHH N3YYSHHBIX THIIOB MAaTEeMaTHYECKUX 3a71ay;
[IpuBoguTe  HIPUMEpPHI MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B OKpYXKaIOIIEH JEHCTBUTEIBHOCTU U IIPOU3BEACHUSAX HCKYCCTBA.
BBIITYyCKHHK IIOJIy4UT BO3MOKHOCTb HAY4UTHCS:
Hcnone3ys  u3ydeHHBIE  METOJBI, MIPOBOJUTH  JOKA3aTeNbCTBO, BBIIIOJIHATH OIPOBEPIKECHHUE;
Br16upaTh n3yuyeHHbIE METO/IbI U UX KOMOWHALIUMY JIJIs1 pELICHUS] MaTEMaTUYeCKUX 33/1a4;
HCIIOJIb30BATh MATEMAaTUYECKUE 3HAHUSI JUIsl OTIMCAHMS 3aKOHOMEPHOCTEMN B OKPYKAIOIIECH NEUCTBUTENBHOCTH U IIPOU3BEICHUSX UCKYCCTBA;

MIPHUMCHSATH HpOCTGfIIHHC MporpaMMHBIC CPCACTBA U BJICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI IPHU PCHICHHUU MAaTEMATUUCCKUX 3a1a4.

IIpeaMeTHBIE pe3yabTaThl 0 TeOMETPHH 32 9 Kiace

MpPEeIMETHBIM pe3yabTaTOM M3y4YEeHHUsI Kypca sBisieTcs chOpMUPOBAHHOCTD CJICTYIOLUIUX YMEHHI:

® [10J1b30BaThCSI TEOMETPUUECKUM S3BIKOM ISl OTIMCAHUS IPEIMETOB OKPYXKAIOIIETr0 MUPA;

® pacro3HaBaTh FreOMETpUYEeCcKre (PUTyphl, pa3InyaTh UX B3aHMHOE PACIIOJIOKEHUE;

® 1300paXkaTh T€OMETPUUYECKUE (PUTYPBI; BHITOIHITH YEPTEXKH M0 YCIOBUIO 33/1a4H; OCYLIECTBIISITh MpeoOpa3oBaHus Gpuryp;
® pacro3HaBaTh Ha YepTexkax, MOJIENIIX U B OKpPYXKalolIeil 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE Tella, H300paXaTh HX;
® B POCTEUIINX CIIy4asiX CTPOUTH CEUCHHS M Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;

® [IPOBOJIUTH OMEPALUU HAJ BEKTOPAMH, BHIYUCIATH UTMHY M KOOPAMHATHI BEKTOPA, YTOJI MEXKAY BEKTOPaAMU;

® BLIYUCIIATh 3HAYCHUA I'COMCTPHUYCCKHUX BCINYHNH (I[J'II/IH, YIJIOB, HJ'IOH.IB.,I[GIZ, O6T>CMOB); B TOM 4YHUCJIC: JIA YIJIOB OT 0 a0 180° ONpCACIIAATL 3HAYCHUA
TPUTOHOMETPHYCCKUX CI)YHKI_II/Iﬁ M0 3aJaHHBIM 3HAYUCHUAM YIJIOB; HAXOAWUTH 3HAYCHUA TPUTOHOMCTPUUCCKUX (l)yHKI_II/II\/’I 10 3HAYE€HUIO OJHOM M3 HHUX,
HaxXoJUThb CTOPOHBI, YIJIBI U BBIYUCIIATH IUIOIAAN TPEYTOJIbBHUKOB, MJIMHBI JIOMAHBIX, OYTI' OKPYKHOCTH, IIOIIAei OCHOBHBIX reoOMETPpUICCKUX q)Hl"yp

U GUryp, COCTaBJICHHbIX U3 HUX;



e pemaTh TeOMETPUYECKUE 3a/1a4i, ONMPAsICh HA MU3yUYEHHBIE CBOMCTBA (UTYp M OTHOLICHUH MEXIY HUMH, IPUMEHSS JIOTIOJIHUTEIbHBIE TOCTPOCHHS
anreOpandeckuii ¥ TPUrOHOMETPUYECKHUH allnapar, MpaBujia CHMMETPHUH;
® [IPOBOJIUTH JIOKA3aTeNbHBIC PACCY)KICHHS TpPH pPEIIeHUH 3a]ad, HCIOJIb3ysl H3BECTHBIE TEOPEMbI, OOHapYXHMBas BO3MOXKHOCTH ISl HX

HCITIOJIb30BaHMAA,

e peraTh MPOCTEHINe TIIAaHUMETPUUECKHIE 33]]a4H B TIPOCTPAHCTBE.

Tema Yyaumuecs: Hay4aTcs Yyamuecs: 1o1y4aT BO3MOKHOCTD
e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMU: KOOPJIMHATBI BEKTOpA, | ® OBJIAJETh KOOPIMHATHBIM METOJ0M
KOOPAMHATBI CYMMBI M Pa3HOCTH BEKTOPOB, IIPOU3BEACHUS BEKTOPA HA YHCIIO; pemieHuss  3a4a4 = HA  BBIYMCICHHE U
§ ® BBIYUCIIATH KOOPAWHATHl BEKTOPA, KOOPAMHATBI CYMMBI M Pa3HOCTH BEKTOPOB, | A0Ka3aTeNIbCTBO;
5 KOOPAMHATHI IIPOU3BEICHUS BEKTOPA HA YUCJIO; e npuodpectu OTIBIT HCIIOJIb30BAHMS
% ® BBIYUCIIATH YIOJl MEXAY BEKTOPAMH, KOMIBIOTEPHBIX ~ IPOrpamMM Ui aHajau3a
§ ® BLIYHUCIIATH CKAIAPHOE IIPOU3BEIECHUE BEKTOPOB; YaCTHBIX CJ'I}'/‘IaeB B3aMMHOI'0 PacCIioJIOXKCHUA
8 ® BBIUKCIIATH PACCTOSHUE MEXAY TOYKAMU I10 U3BECTHBIM KOOpPIMHATAM, OKPYKHOCTEU U IIPAMBIX,
§ ® BBIYUCIISITH KOOPJIAUHATHI CEPEIUHBI OTPE3KA; ® MPHOOPECTH OTIBIT BBIMOIHEHHS IPOCKTOB
= ® COCTaBIATh YPAaBHEHHME OKDPYKHOCTH, 3Has KOOpPAMHATBI IEHTpa M TOYKH

OKPY>KHOCTH, COCTaBJISITh YpaBHEHUE MPSIMON IO KOOpJAUHATAM JIBYX €€ TOYEK;
e peniaTh NPOCTEHUIINE 3a1a4l METOJAOM KOOPAMHAT




CoOTHOIIEHHS MKy CTOPOHAMHU M YIJIaMH
Tpeyrojibunka. CkajasipHoe Npou3BeIeHne

BEKTOPOB

e omnepupoBaTh Ha 0Aa30BOM ypOBHE MOHATHUSIMHU: CHHYCA, KOCMHYCa M TaHTeHCa
YIJIOB,

® [PUMEHATh OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO IPHU PEIICHUM 33Ja4 Ha
HAaX0XJICHHUE OJTHOM TPUTOHOMETPUICCKON (DYHKIIMH Yepe3 APYTYIo,

e u300pakaTb yroJ MEXJYy BEKTOPAMH, BBIUUCISTH  CKAJISPHOE IPOM3BEICHUE
BEKTOPOB,

® HAXOJIUTh YIJbl MEXKIY
MPOMU3BENICHNS B KOOPJUHATAX,
® IPUMEHATH TEOPEMY CHHYCOB, TEOPEMY KOCUHYCOB,

® TIPUMEHATH POPMYITy TUIOMIAIN TPEYTrOJIbHUKA,

e pemarh MPOCTEHIINE 3a4a4l Ha HAXOXIEHUE CTOPOH M YIIOB IMPOU3BOJIBHOTO
TPEYroJbHUKA

BEKTOpAMH, HUCTONB3Yys  (HOPMYyNTy  CKaISIPHOTO

® BBIYHCIATH IIOUIAU QUTYP, COCTABICHHBIX
U3 JIByX U Ooyee  IPSIMOYTOJIbHHUKOB,
HapauIeIorpaMMOB, TPEYrOJIbHUKOB, Kpyra u
CEeKTODa;

® BBIYHCIATH IUIOMAAA MHOTOYTOJIbHUKOB,
UCTIOJIB3YSl OTHOIIEHHUS PABHOBEIMKOCTH |
PaBHOCOCTABJIEHHOCTH;

® [IPUMEHSTh anredpanvecKkuit u
TPUTOHOMETPUYECKUI MaTEpHUAIl IIPH PELLICHUH
3a1a4 Ha BBIYUCIICHUE omanen
MHOT'OYTOJIbHUKOB;

e npuodpecTu OIIBIT MIPUMEHEHNUS
anreOpanyeckoro M  TPUTOHOMETPUYECKOTO
amrapata INpH  PEHIEHUH TeOMETPUYECKHUX
3a1a4

I[J'II/IHa OKPY’KHOCTH M ILIOIIAAb

Kpyra

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHITUSIMHU MTPABUIIBHOTO MHOTOYTOJIbHUKA,

® TPUMEHATH (HOPMYIY JUIsl BBIYUCIICHUS yIJia MPaBUIHLHOTO N-YTOJIbHUKA.

® NpPUMEHATH (QOPMYNbI IUIOUIAAMW, CTOPOHBI MPABUIBHOTO MHOTOYTOJIbHHKA,
paanyca BOUCAHHON M ONUCAaHHOU OKPY>KHOCTH,

® NPUMEHATH (HOPMYIIBI ATUHBI OKPYKHOCTHU, AYTU OKPYKHOCTH, IUIOIIAIU Kpyra
KpYroBOTO CEKTOpa.

® J1CMOJb30BaTh CBOMCTBA M3MEpPEHUs [UIMH, YIJOB IPU pELIeHUH 3aJad Ha
Hax0XJIeHUE JVIMHBI OTPEe3Ka, IPalyCHON Mephl yria;

® BBHIUKCIATH IJIOUIAAW TPEYTrOJbHHUKOB, MPSIMOYTOJIBHUKOB, Tpameluii, KpyroB H
CEKTOPOB;

® BBHIUUCIATH [UIMHY OKPY>KHOCTH U JUIMHY TyTH OKPY>KHOCTH;

® BBLIUKCIATH JJIUHBI JUHEHHBIX D3JIEMEHTOB GUTYp U HX YIJIbI, HCHOIB3YS
W3Y4YEeHHbIE (JOPMYIIBI.

® BBIBOJUTH (POPMYITY JUIS BBIYUCIICHUS Yriia
MPABWJIBHOTO N-YrOJbHUKA M MPUMCHSITH €¢ B
MPOIIeCCe PENICHHMS 3a/1a4,

® IPOBOJMTH JIOKA3aTEIbCTBA TEOPEM 0
dbopMysie TUIOIIATH, CTOPOHBI MPABUIBLHOTO
MHOTOYTOJIbHUKA, pajdyca BIMCAHHOH M
ONMCAHHON OKPY)KHOCTH M CJCJACTBHH U3
TEOPEM U MPUMEHSATH UX IIPH PEIICHUH 3a71a4,

e pemiaTh 3aJa4d  Ha JIOKA3aTeNIbCTBO C
UCTIOJIb30BaHUEM (HOPMYIT JUTUHBI OKPY)KHOCTH
U JUIMHBL  JYTH  OKPYXKHOCTH, (hopmyi
wiomaaen puryp.




e omnepupoBaTh Ha 6a30BOM YpOBHE MOHATHIMHU OTOOPaKEHUS TUIOCKOCTH Ha ce0s u
JIBYDKEHUS,

= e oIneprpoOBaTh HAa 0A30BOM YPOBHE MOHITUSIMH OCEBOM M LICHTPAJIbHOW CUMMETPHH, | ® HPHUMEHAThL  CBOMCTBA  JBWKEHHSA  IIPH
5 IapajjieabHoro MEPEHoca, IoBOpoTa, pelieHny 3a1ad,
E ® DacIo3HaBaTh BUJBI JBUKCHUM, ® IIPUMEHATH IIOHSATHUS: oceBas 5
lg( ® BBINIOJIHATH IIOCTPOCHHE JABW)KEHUM C IIOMOLIBIO LUPKYJsd U JIMHEWKW, | UCHTpaJIbHAast  CUMMETpHA, napauieIbHbIN
OCYIIIECTBIISITH IpeoOpazoBanue Guryp, [IEPCHOC U IOBOPOT B PCIICHUU 3a1a4
® pacro3HaBaTh 10 YEPTEKAM, OCYILECTBIIATh NPeoOpa3oBaHusl GUIYP € MOMOLIBIO
OCEBOM M LICHTPAJIbHON CUMMETPHH, ITAPAJLIEIBHOTO IIEPEHOCA U TOBOPOTA.
HauaibHbIe ® pacIlO3HaBaTh Ha YEPTEXKAX, PUCYHKAaX, MOJAEIAX U B OKPYXKAIOLIEM MUPE IJIOCKHE | ® BBIUUCISATH OO0BEMBI  IPOCTPAHCTBEHHBIX
cBesenusi w3 | U TPOCTPaHCTBCHHBIC TEOMETPHICCKHE burypsr; r€OMETPUYECKUX (UTyp, COCTABJICHHBIX W3
cTepeoMeTpHH ® pacrmo3HaBaTh Pa3BEPTKU KyOa, MPSMOYTOJIBLHOTO TMapajuIesIeUIeia, MPABIIBHON | MPAMOYTOJIBHBIX TTapaJlICIICITHIIC/IOB;

nupaMuabl, DUJIMHIAPA U KOHYCA,

e OMNpeensiTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JUHEHHBIE pa3MeEpbl
camMo# (UTypsl B HA00OPOT;

® BBIYHCIATH 00BEM MPSAMOYTOJIBHOTO ITapalIeIICITHIIE/IA.

e yroyOUTh W Pa3BUTh TMPEACTABJICHHUS O

MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX
¢burypax;
® [MPUMEHATHh IOHATHE  Pa3BEPTKU  JUIA

BBIIIOJTHCHHS IMPAKTUYCCKUX paC‘IéTOB .

00 akcuomax

e [lonyunts Gomnee riy0OKOe TpEICTaBICHHUE

reoMeTpuu 0  CHCTEME  aKCUOM  IUIAaHUMETPUU U
AKCHOMATHUYECKOM METOIE

IloBTOpEHUE ® IPUMEHATH IPU PEIIEHUM 3a1ad OCHOBHBIE COOTHOLIEHUA MEXAY CTOPOHAMU M YIJIaMH IPSAMOYIOJBHOTO U IIPOU3BOJIBHOTO

Kypca TpEYroJabHUKa;

IVIAHUMETPHH | o [IPUMEHSATH GOPMYJIBI TUIOMIAIN TPEYrOJIbHUKA.

® pElaTh TPECYroJbHHUKHU C IIOMOIIBIO TECOPEM CHHYCOB U KOCMHYCOB,

OTIPEIeIIATh BUbI YETHIPEXYTOJIbHUKOB U X CBOMCTBA,
MCIO0JIb30BaTh (DOPMYJIBI ILTOMIAACH GUTYp AJS HAXOXKACHUS X IUIOMIAH,

HCIIOJb30BaTh CBOMCTBO CTOPOH YCTBIPCXYI'OJIbHUKA,
YCTBIPCXYT'OJIbHUKA ITPU pCHICHUHU 3a/1a4,

MPUMCHATH [IPU3HAKU PABCHCTBA TPEYT'OJIbHUKOB IIPU PCHICHUN I'COMCTPUUICCKUX 3a1aY,
IIPUMCHATD IIPU3HAKHU HOI[O6I/I$I TPEYTOJIbHUKOB ITPpU PCHICHUN I'COMECTPUUCCKUX 3a1aY,

BBIIIOJIHATDE YCPTEK IO YCJIOBUIO 3a/la4H, pCIIATh HpOCTeﬁHlHe 3aJa4iu I10 TEMC «quHpeXyTOJ'IBHI/IKI/I»
ONMMCAHHOI'O OKOJIO OKPYXHOCTH,

CBOMCTBO YIJIOB  BIIMCAHHOTO




® JCII0JIB30BATh (POPMYJIBI AITHMHBI OKPYKHOCTH U AYTH, TUIOLIAIM KPyra ¥ CEKTOpa MU PEIIeHUH 3a/1ad,

® pelIaTh F€OMETPUYECKHUE 3aJ1a4, ONUPASICh HA CBOMCTBA KacaTEJIbHBIX K OKPYKHOCTH, IIPUMEHSSA JIOINOJHUTEIBHBIE ITOCTPOCHUS,
anreOpandeckuii ¥ TPUrOHOMETPUUECKUH armapar,

® I[IPOBOJHUTH OIIEPALIMHU HAJ BEKTOPAMHU, BBIUYUCIIATH JJIMHY U KOOPJAUHATBI BEKTOPA, YIOJI MEXKY BEKTOPaMH,

® DACcHO3HaBATh YPABHEHUS OKPYKHOCTEH U IIPSAMOM, YMETh UX HCIIOJIb30BaTh,

® JCIIOJIb30BaTh HpI/IO6peTeHHI)IC S3HAHUA U YMCHHSA B Hp&KTPI‘-IGCKOﬁ ACATCIIBHOCTH JIA PCIICHUA NPAKTUYCCKUX 3a/lad, CBA3aHHBIX C
HaXOXKXJICHUCM I'COMETPUICCKUX BCJINYNH

2. CopeprkaHue Kypca MaTeMaTHKH B 7-9 Kj1accax
I'eomerpust

I'eomeTpuuyeckue purypsl
Durypsl B reoMeTPHHU M B OKPY:Kal0LeM MHUpe
I'eomerpuueckas ¢urypa. @opMupoBaHue MpeICTaBICHUA O METAIIPEAMETHOM MOHATHHU «(pUrypay.
Touka, mMHUA, OTPE30K, MpsAMasd, JIyd, JOMaHas, INIOCKOCTh, YroJl, OMCCEeKTpHCca yria U ee CBOMCTBA, BUbI YIJIOB, MHOTOYTOJIbHUKHU, KPYT.
OceBast cumMmeTpust TeoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpHsi TeOMETPUIECKUX Puryp.
MHOroyroJibHUKH

MHOTOYyrofnpHHUK, €ro 3JIEMEHTH U €ro cBoiicTBa. Pacrno3HaBaHne HEKOTOPBIX MHOTOYTOJIBHUKOB. Bulnykivle U HegulnyKivle MHO20Y20IbHUKU.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. BricoTa, Meauana, OuccekTpuca, CpelHsiss JUHUS TpeyroibHUKa. PaBHOOEApEHHBINH TPEYroJIbHUK, €r0 CBOMCTBA U MPU3HAKHU.
PaBHOCTOpOHHUI TpeyrojbHUK. [IpsMOYrosibHBINA, OCTPOYTOJIbHBIM, TYNOYTOJbHBIA TPEYroJbHUKHU. BHemHue yribsl TpeyrosibHuka. HepaBeHCTBO
TpPEeYroJbHUKA.

YerbipexyronpHuku. [lapannenorpamm, poMO, NpsSMOYrOJIbHUK, KBaapar, Tpamelus, paBHOOenpeHHas Tparenus. CBOWCTBa M NPU3HAKU
napajuieniorpaMmma, pom0a, npsIMOyrojibHUKa, KBaJpara.

OxkpyKHOCTB, KPYT

OKpyXHOCTb, KpYyI, UX 3JEMEHTHl U CBOMCTBA; LIEHTpaJibHbIE W BIHCaHHbIE Yribl. KacarenpHas u cexkyujas K OKPYKHOCTH, UX CEOUCMEA.
Brncannblie v onMcaHHbBIE OKPYXHOCTH ISl TPEYTOJIBHUKOB, Y4emblpexy20/ibHUKO8, NPAGUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckue purypsl B NpocTpaHcTBe (00beMHBIE TeJ1a)

MHOZOZPCZHHZ/IK u eco anemenmul. Hazeanus MHOCO0CPAHHUKOB C PA3HbIM NOJNONCEHUEM U KOJIUHYECMBOM epaned. HepBI/I‘IHBIe MNpEaACTaBJIICHUA O

nUpamuie, mapauienenumnene, npusMe, chepe, mape, MUIHHAPE, KOHYCe, UX SJIEeMEHTax U MPOCTEUIINX CBOHUCTBAX.
OTHoleHus




PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipu3HaKK paBEeHCTBA TPEYrOJbHUKOB.

IMapajuieqIbHOCTH NPSIMBIX

[Ipu3Haky U cBOMCTBA NapajlIeNbHbBIX NPSIMbIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Paneca.

IlepnenauKkyasipHble NPsAAMbIE

[Ipsmoii yron. Ilepnenaukymnsp k npsmoil. Haxionnas, npoekius. CepeIuHHBIM NEepHEHAUKYIAp K oTpe3Ky. Ceoilicmea u npusHaxu
NnepneHOUKYIAPHOCIU.

Ilooobue

IIponopyuonanvrvle ompesku, nooodue guzyp. Ilooobnvie mpeyeonvnuxu. Ilpuznaxu noooous.

B3anMHoe pacnoJioxkeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

N3mepenust u BbIYMCICHUS

Beanunnbi

[Tonsitue Benuunnbl. nuna. U3mepenne nivnbl. Equnuiiel n3mepenus ayinHbl. Bennuunna yria. ['panycHas mepa yria.

[Tonsatue o muomaau mMIoCKoi GUTYpHI U €€ cBoiicTBax. Mi3mepenne miomnaaei. EquHuIib n3MepeHus MIomau.

[Ipencrasnenune 06 o6beme u ero cpoiictBax. 3mepenne o0bema. EnuHuib namMepennst 00beMoB.

N3mepenus u BbIYUCIEHUS

WNHcTpyMeHTBl A1 U3MEpPEHHM W MOCTPOEHHH; M3MEepeHUEe U BBIUMCICHHE YIJIOB, JJIUH (paccTosiHuil), ruiomajeil. TpUroHoMeTpuyeckue
(GYHKIIMM OCTPOTO YIila B MPSAMOYTOJILHOM TPEYroJIbHUKe TpucoHomempuueckue yHkyuu myno2o yenda. BbluuclieHue 3JIEMEHTOB TPEYroJIbHUKOB C
HCIOJIb30BAHUEM TPUTOHOMETPUYECKHX COOTHOIIEHHH. DOopMynbl IIIOMIaa TPEYrojbHUKA, MapajuieiorpaMMa U €ro YacTHBIX BUIOB, (HOPMYIIBI
JUTMHBI OKPY)KHOCTH U TUIomaan kpyra. CpaBHeHHE U BeIUuCiIeHHUE uomiaaei. Teopema [udaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

Paccrosane mexmy Toukamu. PacctostHre OT TOUKH 10 IpsIMO. Paccmosinue medicoy gueypamu.

I'eomeTpruyeckue nocTpoeHust

I'eoMeTpuueckue MOCTPOCHUS VI MILTIOCTPAIIMH CBONCTB T€OMETPUUYECKUX (DUTYD.

WHcTpyMEHTBI 7151 TOCTPOCHUM: IIUPKYIIb, JIMHEWKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus: yupKyiem u JUHeuKol: nocmpoeHue buccekmpucsl
yelna, nepneHOUKyIApa K nPsAmMou, yaid, pagHo20 OAHHOMY,

Ilocmpoenue mpey2orbHUKO8 NO mMpem CMOPOHAM, 08YM CIMOPOHAM U V2Ily MexCOy HUMU, CMOPOHE U 08YM NPULEHCAUWUM K Hell Yelam.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[Tonsitue npeoOpazopanus. [IpencraBieHue o MeTarpeIMETHOM MOHATHH «IIpeoOpazoBanuey. I[lodobue.

JABuxenust

OceBas U LIeHTpalibHasi CHMMETPHS, nOBOPOM U NApaienbHblil hepenoc. Kombunayuu 0eusicenuli Ha niockoCmu u ux ceoucmaa.



BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[lonsiTne BekTopa, NEHCTBHS HaJ BEKTOPAaMH, HCIOJIB30BAaHHE BEKTOPOB B (PH3HKE, pasznodiceHue 8eKmopa HA COCMAasiaroujue, CKAuApHoe
npousgedeHue.

Koopaunartsi

OCHOBHBIE TIOHSTHS, KOOPOUHAMbL 8EKMOPA, pACCmOosAHUe Mexcoy moukamu. Koopounamul cepedunvl ompeska. Ypasnenus gueyp.

Ipumenenue 6ekmopog u KOOpOuUHam 015 peueHusi RPOCMeUUX 2eOMEeMPULECKUX 3a0a.

HcTopust MaTeMaTUKHU

Bosuuxnosenue mamemamuxu kax mayku, smanwl ee passumus. OcHogHble pazoenvl mamemamuxu. Bvlioaowuecs mamemamuku u ux 6xk1ao 6
passumue HayKu.

beckoneunocmv mmnoorcecmea npocmuix yucen. HQucna u onunvl ompesxos. Payuonanvuvie yucna. Ilompebnocms 6 uppayuoHaibHbiX YUCIAX.
Ulxona Iugaecopa

3apoorcoenue ancebpvl 6 Heopax apupmemuru. An-Xopesmu. Poosxcoenue oykeennou cumeonuku. I1. @epma, @. Buem, P. [lexapm. HUcmopus
BONPOCA O HAXONCOeHUU (HOpMYN KOpHel aneebpauyeckux ypasHenuil cmenenet, bonvwux wemvipex. H. Tapmanes, [[c. Kapoano, H.X. Abeny,
O.0Ianya.

llosasnenue memooa KoopouHam, nO380NAULE20 NEPEBOOUMb ceomMempuyecKue 00beKkmol Ha A3bIK aneeopul. [losenenue epaguxoe ynukyuil. P.
Hexapm, I1. Depma. Ilpumepol paznuunvix cucmem KOOpOUHAM.

3aoaua Jleonapoo Illuzanckozo (Pubonauuu) o kpoauxax, wucia Puoonauuu. 3adaua o waxmamuou docke. CxX00UMOCHb 2eoMempuydecKkoll
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvle uepwvi. I1. @epma, b.Ilackanv, A. Bepuyninu, A.H.Koamoeopos.

Om 3emnedenusn k ceomempuu. Ilugaecop u eco wxona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npasuibHbIX MHO20Y2O0IbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xyoa. Hcmopus uucia w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Dunep, H.U.Jlobauesckuii.
Hcmopusa namoeo nocmynama.

T'eomempus u uckycemeo. I eomempuieckue 3aKOHOMEPHOCTU OKPYAHCAIOWE20 MUpA.

Acmponomust u eeomempus. Ymo u xax ysuanu Anaxcaeop, pamocgen u Apucmapx o pasmepax Jlynvi, 3emau u Coanya. Paccmosnus om
3emau 0o Jlynvt u Connya. Hzmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu. J1.2tinep. H U.Jlobauesckuil, I1.J1. Yeovies, C. Kosanesckas, A.H.Koaimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hasueaykux Hayk, pazsumue poccutickoeo gaoma, A.H.Kpwvinos.
Kocmuueckas npoepamma u M. B. Kenoviuu.



TEMATHUYECKOE IINTAHUPOBAHMUE, ¢ yueTtom pabouei mporpaMMbl BOCHHTAHUS ¢ YKa3aHUEM KOJMYECTBA YAaCOB, OTBOJIUMBIX HAa OCBOCHHUE
KQKJIOM TEMBI

(1) LeneBsim npuopuretoM Ha ypoBHe OOO sBnsieTcs co3aanue 0JIaronpusTHHIX YCIOBHMA IS pa3BUTHUS COIMATBHO 3HAYUMBIX OTHOIICHUH
IIKOJIBHUKOB U, TIPEXE BCEr0, IEHHOCTHBIX OTHOILICHU:

1. K ceMbe Kak IJaBHOW OTNOPE B KU3HU YEJIOBEKA U UICTOYHUKY €0 CHACThS;

2. K Tpyy KaK OCHOBHOMY CIIOCO0Y TOCTHKEHUS KU3HEHHOTO 0JIaronoydrs YeJl0OBEKa, 3aJI0Ty €ro yCIEUTHOro NpoQeccuoHanbHOTO
CaMOOIIPEICIICHNS U OLIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIIHEM JTHE;

3. k cBoemy OTteuecTBY, cBoei Masoil u OoJsblIoi PoanHe Kak MecTy, B KOTOPOM Y€JI0BEK BBIPOC U TIO3HAJ IEPBbIE PAJOCTH U HEYlauH, KOTOpas
3aBelllaHa eMy IIpeIKaMy U KOTOPYIO HY’KHO oOeperarb;

4. Kk mpupojie KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE CaMOT0 €€ CyIECTBOBAaHUS, Hy)KJAIOLIEICsl B 3alIUTE U IOCTOSIHHOM BHUMAaHUU CO CTOPOHBI
4eJI0BEKa;

5. K MUpY Kak INIaBHOMY NIPUHIUITY YEJIOBEUYECKOT0 OOIIEKUTHS, YCIOBHIO KPETIKOW JPYy>KObI, Hala)KUBaHUsl OTHOIIEHUH ¢ KOJUIeraMu 1o padoTe B
OyaymieMm u co3faHus 01aronpusaTHOrO MUKPOKIMMAaTa B CBOEH COOCTBEHHOW CEMbE;

6. K 3HAHUSAM KaK MHTEJUIEKTYaIbHOMY pecypcy, o0ecrieurBaroieMy Oyayiiee 4eaoBeKa, Kak pe3ylbTaTy KpOIOTIMBOTO, HO YBJIEKATEIbHOTO
y4eOHOTO Tpy/a;

7. K KylbType Kak JyXOBHOMY OOTaTCTBY OOIIECTBA U BaXKHOMY YCJIIOBHIO OLTYIICHHS YEJIOBEKOM MOJTHOTHI IPOKUBAEMOM KU3HU, KOTOPOE JAI0T EMY
YTEeHHE, MYy3bIKa, HCKYCCTBO, TEATP, TBOPUECKOE CAMOBBIPAKEHHUE;

8. K 30pPOBBIO KaK 3aJI0Ty JIOJITOM M aKTUBHOM KM3HU YEJIOBEKA, €r0 XOPOIIEro HaCTPOEHUS U ONITUMHCTUYHOTO B3IJIsa HA MUD;

9. K OKpyXarolluM JIIOJIM KakK 0e3yCIOBHON M aOCOIIOTHOM LIEHHOCTH, KaK PABHONPABHBIM COL[MAIbHBIM IMAPTHEPAM, C KOTOPBIMU HEOOXOAUMO
BBICTpanBaTh JOOPOIKEIATENbHbIE U B3aMMOIIOIEPKUBAIOIINE OTHOLIEHNUS, JAI0IINE YEJI0BEKY PalocTh OOLIEHU U NTO3BOJIAIONINE N30eraTh YyBCTBa
OJIMHOYECTBA;

10. x camuM cebe Kak Xo3sieBaM CBOEH CybObl, CaMOONPEAEISIOIMMCS U CaMOPEATU3YIOIIUMCS JIMYHOCTSIM, OTBEYAIOIIUM 32 CBOE COOCTBEHHOE

Oymyiee



TEMATHUYECKOE IIVNTAHUPOBAHME 7 xknacc (6a3oBblie 24. B HeJeJI0)

Pacnpeoenenue yueonpix uacoe no pazoenam npozpammeol

HaumenoBanue pasnena, TeMbl KomnuecTtBo N3 Hux DopMHUpPYyEMBIE COITUAIBHO
4acoB ( BCEro) KOHTPOJIbHBIE 3HAYUMBbIC U [IEHHOCTHBIC
paboTHI otHomeHus (1)
HavanpHble reOMEeTpUUECKUE CBEICHUS 13 1 2,5,6,7,8,9,10
TpeyronsHuKy 18 1 2,5,6,7,8,910
[lapayinenbHble OIPsIMbIE 13 1 2,5,6,7,8,9,10
COOTHOLIEHHE MEKY CTOPOHAMH U YIIIAMHA 20 1 2,5,6,7,8,9,10

TPEYroJIbHUKA




IToBropenue. Pemenue 3anau

2,5, 6,7,8,9,10

HUtoro

68

TEMATHUYECKOE IIVNTAHUPOBAHME 8 ki1acc (6a3oBblie 24. B HeJeJI0)

Pacnpeoenenue yueonvix uacoe no pazoenam npozpammaol

HaunmenoBanue paszaena, TeMbl KomnuecTtBo N3 Hux DopMHUpPYyEMBIE COITUAIBHO
4acoB ( BCEro) KOHTPOJIbHBIE 3HAYUMBbIC U [IEHHOCTHBIC
paboTHI otHomeHus (1)
IToBTOpEHUE Kypca MaTeMaTUKHU 7 KJIacc 2 2,5, 6,7,8,9 10
UeThIpexXyroabHUKH 12 1 2,5 6,7,8,9, 10
IInowaou ¢ueyp 12 1 2,5 6,7,8,9, 10
[TonoOHBIE TPEYTrOILHUKH 18 1 2,5 6,7,8,9, 10
Oxkpyaicnocmo 12 1 2,5 6,7,8,9, 10




Bexropst 5 0 2,5 6,7,8,9, 10
[ToBTOpEeHuUe 7 1 2,5 6,7,8,9, 10
HUroro 68 5

TEMATHUYECKOE IIVJTAHUPOBAHME 9 ki1acc (6a30oBblie 24. B HeJeJI0)

Pacnpeoenenue yueonsix uacoe no pazoenam npozpammeol

HaunmenoBanue paszaena, TeMbl

KomnuecTtBo
4acoB ( BCEro)

N3 HUX KOHTPOJILHBIC
paboThI

dopMHUpYyEMBIE COITUAIBHO
3HAYMMbIE U [IECHHOCTHBIE
otHomeHus (1)

IToBTOpEeHUE Kypca reoMeTpuu 8 Kiacca. 4 0 2,5 6,7,8,9, 10

MeTto1 KOOpIMHAT. 12 1 2,5 6,7,8,9, 10

CoOTHOIIIEHUSI MEXAY CTOPOHAMH U YIJIaMHU 2,5 6,7,8,9, 10
TpeyroibHuka. CKanasipHOE NPOU3BEICHHUE 16 1

BEKTOPOB.




JInvHa OKpY>KHOCTH M IUIONIAAb KpyTa. 12 1 2,5 6,7,8,9, 10

JIBroKeHMS. 8 0 2,5 6,7,89, 10

HauanpHble CBEeJIEHHS U3 CTEPEOMETPUU. 7 0 2,5 6,7,8,9, 10

IToBTopenue. Penienue 3anay. 7 1 2,5 6,7,8,9, 10
Hroro: 66
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