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HOACHUMTEJBHASA 3AIINCKA

['eoMeTpust siBisieTCs OAHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEAHEro OOIIero
o0Opa3oBaHusl, TaK KaKk 00€CIeurnBaeT BO3MOKHOCTh U3yUYE€HUS TUCIUILINH €CTECTBEHHO-
HAY4YHOW HAIPABJICHHOCTH U MPEAMETOB 'YMAHUTAPHOTO HHKJIA. [I0CKOIBKY JIornueckoe
MBINIUICHHE, (QopMuUpyeMoe TpU H3YYCHHH OOYYArONIUMUCS TOHATHHHBIX OCHOB
FeOMETPUM, MPU JIOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUM LEMOYKU JIOTUYECKUX
YTBEPKACHUN IIPU PEIIEHUU F€OMETPUUECKUX 3a7a4, YMEHUE BbIIBUIaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCS IPU PELICHUH 33J1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTU (DU3UICCKUX 3a71a4.

[lens ocBoeHMsi mporpaMMbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriyOJE€HHOM
YpPOBHE — pa3BUTHE HWHAMBUIYAIBHBIX CIIOCOOHOCTEH OOyYarOMIMXCS TMPU H3YYCHHUH
r€OMETpPHUH, KaK COCTABIISIIONIECH mpeamMeTHo obnactu «MaremaTtuka U MHGOPMATHUKA)
yepe3 o0ecreyeHue BO3MOXKHOCTU NPHUOOPETEHHs] M HMCIOJb30BaHUS Oosiee TIyOOKHX
r€OMETPUYECKUX 3HAHWM U JEUCTBUM, cENU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX JIJIst
yCHEmHoro npogecCuOHaNbHOTO 00pa30oBaHUs, CBA3AHHOTO C MCHOJb30BaHUEM
MaTEeMaTHUKH.

[IpyopuTeTHBIMM 3aJlayaMu  Kypca TEOMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIUPSIONIMMHU U YCUIUBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

® pacIIMPEHUE MNPEACTABICHUS O T'€OMETPUM KaK YaCTU MHUPOBOU KYJIBTYPhI U
(hopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

e (¢opMHpoBaHHWE TMPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (PHUrypax Kak o
BOXHEUIIMX MAaTEMaTUYECKUX MOJENAX, MO3BOJISIONIMX OIKCHIBATH U M3y4daThb pas3HbIC
SBJICHUSI OKPYXALIEro MUpa, 3HAHWE MOHATUMHOIO amnmapara [0 paslaeiy
«CTrepeoMeTpusi» yueOHOro Kypca reOMETpUH;

e (opMUpOBaHKHE YMEHHUS BIaJAETh OCHOBHBIMU MOHSATUSMH O TIPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TeopeM, (QOpMyJl U YyMEHUE HUX
MPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbl U HAXOJIUTh HECTAHAAPTHBIC CIOCOOBI
pelieHus 3a1ay;

e (¢dopMHpOBaHHWE YMEHHs PACIO3HABATh HA YEPTEKaX, MOJEISIX U B PEaTbHOM
MHUPE MHOTOTPAHHUKU U TeJIa BPALLECHUS, KOHCTPYUPOBATH TEOMETPUUECKUE MOJIEIH;

e (opMUpOBaHHE TOHUMAaHUS BO3MOXXHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTeMaTUYECKUX TeOopuid, (QopMHpOBaHHE TIOHUMAHHUS POJM AKCHUOMATUKU TMpHU
MPOBEJICHUU PACCYKICHUN;

e ¢opMHpOBaHWE yMEHHUS BIAJETh METOJAMH JIOKA3aTEIhCTB U aAJITOPUTMOB
pelIeHNs, YMEHUsI UX IPUMEHATH, NPOBOAUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOIE
pEelIEHHUsT CTEPEOMETPUYECKUX 3a74ady M 3a4a4 C [PAKTUYECKUM COIEpPIKAHUEM,
(dbopMHUpOBaHUE MPEICTABIECHUS O HEOOXOAMMOCTH JO0KAa3aTeIbCTB MPU OOOCHOBAHUU



MaTeMaTUYECKNX YTBEPKICHUW U PO AKCHOMATHKH B TIPOBEACHHUH JI€TyKTUBHBIX
pacCyXICHUN;

® pa3BUTHE © COBEPIICHCTBOBAHWE WHTEJUICKTYadbHBIX ¥  TBOPYECKHUX
CIIOCOOHOCTEW  00ydJaromuxcsi, IO03HABATEILHON AaKTUBHOCTH, WCCIEI0BATEIbCKUX
yMEHUH, KpUTUIHOCTU MBIILJICHUS, UHTEPECA K U3yUCHHUIO T€OMETPUH;

e ¢opmupoBaHue (YHKIHMOHATIBHOM TIPAMOTHOCTH, PEIEBAHTHOM TIE€OMETPUH:
YMEHUSl pAaClO3HAaBaTh TNPOSBICHUS TECOMETPUUECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peabHBIX KU3HCHHBIX CUTYAIUSAX U MTPU U3YYCHUH JPYTUX YICOHBIX
MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEN, MOICTTUPOBAHUS PEAIbHBIX
CUTyallMii, HCCIEJOBAaHUSI TMOCTPOEHHBIX MOJENe, WHTEpPHpEeTalyd MOJIYYSHHBIX
pE3yIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUSIMU ydeOHOro Kypca «I'eomerpusi» B 10-11
KJ1accax sBIAIOTCA: «IIpsMble U INIOCKOCTH B MPOCTpPaHCTBE», « MHOrorpaHHukm», « Tena
BpaIieHusm», « BEeKTOpbl 1 KOOpAWMHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHSTUSIMUY», PEIIEBAHTHBIMUA T'€OMETPUU Ha yTiyOJN€HHOM ypoBHe 00yuenus B 10-11
KJlaccaX, OTHOCHTCA KO BCEM COJIEp)KaTeNbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMUpOBaHNE JOTHUECKUX YMEHHUH pacrpenessieTcsl He TOJIbKO MO COAep KaTeIbHBIM
JUHUSAM, HO W To rojmam oOyuenusi. ConepskaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ynbraram  ocBoeHusi  DenepanbHoit  paboyeil  mporpammel,
pacrnpenenéHHbIM I10 ToJiIaM O0Y4EHHsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHITUIHAIEHBIM BOTIPOCaM 00yUaroluecs o0pamaiich HEOJHOKPATHO. DTO
MO3BOJISIET OPTraHW30BaTh OBJIAJICHUE TCOMETPUYCCKUMH TIOHATHSIMH ¥ HaBBIKAMH
MOCJIEIOBATEILHO M TMOCTYIATENbHO, C COOJIIOICHUEM MPUHIIMIA TTPEEMCTBEHHOCTH, a
HOBbIC 3HAaHUS BKIIOYaTh B OOIIYyI0 CHUCTEMY TE€OMETPUUYECKUX TMPEACTaBICHUN
00yJaronmMxcsi, paciupsisi 1 yriryossist €€, 00pas3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

e co3matb yciaoBus s auddepeHnmanuu  00ydeHHs,  MOCTPOEHUS
WHANBUAYATbHBIX 00pa30BaTeNbHBIX MpPOTpamMM, O0ECNEUHTh YTITyOJIEHHOE HW3Yy4YECHHE
T€OMETPUH KaK COCTABIIAIONICH yueOHOTro npeamera «MaremaTukay;

® TIOJITOTOBUTH OOYUAIOIIUXCS K MPOJIODKCHUIO NU3YYCHHUSI MATEMATUKH C YIETOM
BbIOOpa Oynymelr mpodeccuu, oOecreunBasi NPEEMCTBEHHOCTh MEXKIY OOIMM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yuebHoro kypca «l'eomerpus» Ha yriayOiIEHHOM YPOBHE OTBOJIUTCS B
10 knacce — 102 yaca (3 yaca B HEJEIIO)



COAEPKXAHUE OBYUYEHUA

10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATUA cTepeoMeTpuH. Touka, mpsimasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 akKCHMOMAaTHUYECKOM MOCTPOECHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anMmHOEe pacnonokeHue IpSAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOIIUECH,
napaJyiesbHbIe U CKpelMBaromuecs npsimble. [IpU3HAKM CKPEIIMBAIOMIMXCSA IPSMBIX.
[TapajienbHOCTh NPSAMBIX M IUIOCKOCTEW B NPOCTPAHCTBE: IApaJUICIbHBIE INPSMBIE B
IPOCTPAHCTBE, MMAPAJUIEIBHOCTh TPEX INPSMBIX, NAPALIEIBHOCTD MPSMON U IINIOCKOCTH.
[lapannensHoe M LEHTPaAJbHOE MPOCKTHPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa TNapajuieIbHOrO0 MpoeKTupoBaHus. M3oOpaxkeHue ¢uryp B mNapajieabHON
[POCKIMKU. YIVIBI C COHAIPaBJICHHBIMU CTOPOHAMH, YIOJd MEXAY NPSIMBIMU B
npocTpa”cTBe. llapajulenbHOCTh IIJIOCKOCTEH: IapajulesIbHbIE IUIOCKOCTH, CBOWMCTBA
napajuienbHbIX MmockocTeil. IlpocTeiimme npocTpaHCTBEHHbIE (UTYphl Ha TMIIOCKOCTH:
TETPadAP, MAPAIIIEIENUIIET, TOCTPOCHUE CEUEHU .

[leprieHIUKYISIPHOCTh OPSIMOM M IUIOCKOCTHU: TEPIECHANKYJSIPHBIE TPSMBIE B
IIPOCTPAHCTBE, IPSAMBIC IAapaUICIIbHBIE U IEPIEHAUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTA TPSAMOW M IUIOCKOCTH, T€OpPEMa O NPSIMON NEPHEHIUKYISAPHON
IJIOCKOCTA.  OpTOTOHAIBHOE NPOEKTHUPOBAHUWE. llepneHauKylsip ¥ HAaKJIOHHBIE:
PacCTOSIHUE OT TOYKHM J0 IIOCKOCTH, PACCTOSHHUE OT NMPSAMOM 10 IIOCKOCTH, MPOEKIUS
burypsl Ha IIJIOCKOCTb. [lepnieHIMKYIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepneHIuKyIspax.

VYrabel B IPOCTPAHCTBE: YIoJd MEXIAY NPSAMOW U IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JVHEWHBIA Yroa ABYTPAHHOTO yriia. TpEXrpaHHBII MU MHOrOrpaHHble yribl. CBOWCTBa
IUIOCKUX YTJIOB MHOIrOrpaHHoro yria. CBOMCTBA INIOCKMX W JABYI'PAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOTOTpaHHUKOB, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrospHas npusma,
npsiMas YW HakJIOHHAas MpU3Mbl, OOKOBas M TOJHAS T[OBEPXHOCTb IPU3MBI.
[Tapannenenurnen, NpsiMOYTOJIBHBIN MapaJIeeNUNe U ero cBoicTra. KpaTuaiime nytu
Ha TMIOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Tugaropa. [Mupamuna: n-yrosibHas nupaMuja, MpaBWIbHAs M yCEUE€HHAs MUPaMUJIBL.
CpoiictBa pEébep u OOKOBBIX TIpaHed MpaBWIbHOM mnupaMuibl. [IpaBunbHbIE
MHOTOTPaHHMKU: IPABUJIbHAS IPU3Ma U ITPaBUIIbHAS MIUPAMUA, IPABUIIbHAS TPEYTOJIbHAS
nupaMuja W T[paBWIbHBIA — TeTpadap, KyO. IlpencraBneHne o  mpaBHIIBHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, NJOAEKAdAP U UKOCAIP.

Bbruncnenue 3neMEeHTOB MHOTOTPaHHHKOB: pEOpa, AuaroHanu, yrisl. [lmomansb
OOKOBOI MOBEPXHOCTU U TMOJHOW MOBEPXHOCTU MPSMOM MPU3MBI, TUIOLIAb OCHOBAHMIA,



TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsSMOU Tpu3Mbl. [Lomans 60KOBOI MOBEPXHOCTH H
ITIOBEPXHOCTH IIPAaBWJIBHOW NMUPAMUJIBL, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMUIBI.

CummeTpus B OPOCTPAHCTBE.  DJIEMEHTbl ~ CUMMETPHUM  IPABHIBHBIX
MHOTOIpaHHUKOB. CumMeTpuss B INPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napaJIeNIeMIe1a, CAMMETPUS IIPaBUIIbHBIX IPU3M, CAMMETPHS IPABUIIBHOW MUPAMU/IBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOp, JUIMHA HEHYJIEBOTIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANIPABIICHHBIE U IIPOTUBOIOJIOKHO HAIIPABJICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMHU: CIIOKEHUE U BBIYMTAHUE BEKTOPOB, CYMMa
HECKOJIBKHX BEKTOPOB, YMHOKCHUE BEKTOpa Ha 4Mciio. CBOMCTBA CIOKEHUS BEKTOPOB.
CBoiicTBa YMHOXEHUsI BEKTOpa Ha 4ucio. [loHsaTHe komIuiaHapHble BeKTOphI. [Ipu3Hak
KOMIUTAaHApPHOCTHU TPEX BeKTOpoB. [IpaBmno nmapamienenunena. Teopema o pa3ioKeHUU
BEKTOpA 10 TPEM HEKOMIUIAaHAPHBIM BeKTOpaM. lIpsMoyroibHas cucreMa KOOpAMHAT B
npoctpancTBe. KoopauHatel Bekropa. CBs3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpPAMHATaMH TOYEK. YTOJI MEXAY BeKTopaMu. CKasIipHOE TPOU3BEAECHUE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxknanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMU OOYYaIOMIErocsi KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOro OOIIEeCTBa, MPEACTABICHHE O MAaTeMAaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHbBIX CTPYKTYP, SBJICHUN, TPOLEIYpP TPAKIAHCKOIO
oOuiecTBa (BbIOOpPHI, OMPOCHL U JAPYroe), YMEHHE B3aUMOJEHCTBOBATh C COLIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIHUSIMH U Ha3HAUCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKONW MACHTUYHOCTH, YBAXKECHUS K
MPOIIVIOMY M HACTOALIEMY POCCHWCKOM MATEMaTUKH, IIEHHOCTHOE OTHOLICHHUE K
JOCTHKECHUSAM POCCUMCKMX MATEMAaTHUKOB M POCCHMCKOM MAaTEeMaTU4YECKOW UIKOJIBI,
MCIIOJIH30BAaHUE ITUX JOCTIKCHUM B IPYTUX HayKaX, TEXHOJIOTUSIX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCUMCKOro Hapoaa, CPOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUsS, OTUYECKOTO TIOBEICHUSA, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAyKHM M JEATEIBHOCTBIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:



ACTETUYECKOE OTHOIIEHHWE K MHpYy, BKJIIOYas JCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aJay, PELICHUM, PACCYKIECHUN, BOCIPUUMYUBOCTH K
MaTEeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BoCcIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B HMHTEpecax
3I0pOBOI0 ¥ 0€3011aCHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOLLIEHHUE K CBOEMY 3710POBBIO
(3mopoBoe mnuTaHHWE, COATAHCUPOBAHHBIA PEKHUM 3aHIATHUA W OTIbIXa, peEryJisipHas
¢du3nUecKkass akTUBHOCTh), (U3MUECKOE COBEPILIEHCTBOBAHKUE MPU 3aHATUSIX CIIOPTHUBHO-
037I0POBUTEIBHON IEATETLHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYyAy, OCO3HAHHE IIEHHOCTH TPYIOJIO0MS, HHTEPEC K Pa3IuYHbIM
chepam TmpodeccHOHATbHOM JIEITENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u  e€
NPWIOKEHUSMU, YMEHHME COBEpIaTh OCO3HAHHBIN BbIOOp Oynymed mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHUYeCKOMY OOpa30BaHUI0O W CaMOOOpPa30BaHMIO Ha MPOTSKEHHH BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUUYECKUX 3a/lad MaTeMaTHYEeCKOU
HAIPaBIEHHOCTH;

7) 3ko10rMYecKOEe BOCTIMTAHHE:

c(pOPMUPOBAHHOCTh IKOJOTUUYECKON KYJIbTYpbl, HOHUMaHUE BIUSHUS COLUAIBHO-
HYKOHOMUYECKUX MPOIECCOB HA COCTOSHUE MPUPOJIHON U COIMAIBHOMN Cpeibl, 0CO3HAHUE
r100ambHOTO  XapaKTepa OJKOJOTUYECKUX MpOoOJIeM, OpHEHTAIMs Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN [ peuleHuss 3aaad B o0JacTh OKpyXKarollel cpenbl,
IUTAHUPOBAHKUE TMOCTYNKOB M OLEHKUM MX BO3MOKHBIX MOCIEACTBHM IJIsl OKpy: Karolien
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU U OOIECTBEHHOW NMPAKTHKH, MOHMMAaHHE MAaTeMAaTHUYECKON HayKu Kak
cdepbl 4eoBeUEeCKON e TEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH JJIsi Pa3BUTHUS
[IUBUJIN3AIMHN, OBJAJICHUE S3BIKOM MAaTeMAaTHKH M MaTeMaTHYeCKOW KYyJIbTypod Kak
CPEICTBOM  TO3HAHUS  MHpa, TOTOBHOCTH  OCYIIECTBISATH  MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSTEIbHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aAelicTBUA:

® BBIIBIATH M XAapaKTEpPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, MOHITHI, OTHOIIEHUH MEXIY MOHATUAMHU, (POPMYJIUPOBATH OIpPEACTICHHUS
MOHSTHUM, YCTaHABIMBATh CYUIECTBEHHBIH NPU3HAK KiIaccu(UKalMM, OCHOBAaHUS MJis
0000IIEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIHN3a;



® BOCIPUHUMATb, dbopMynupoBaTh U 1peoOpa3oBHIBAThH CYXKJICHUS:
YTBEPAMTENbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

® BBUIBIIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOTIOJACHUIX U YTBEP)KIICHUSX, IIPEANIaraTh KPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

e JieNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHAYKTUBHBIX YMO3aKJIFOUCHHUI, YMO3aKIIFOUCHHUH 10 aHAJIOTUH;

® IIPOBOJUTH CaMOCTOSITEIIBHO JOKAa3aTeIbCTBA MAaTEMaTHYECKHX YTBEPKICHUIM
(mpsiMble ¥ OT IPOTUBHOIO), BBICTpaUBaThb APryMEHTAIUIO, MPUBOJAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

e BBIOMPATH CIIOCOO pelleHns yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHus, BbIOMpaTh HanbOosee MOAXOASIINNA C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

® UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKU HMHCTPYMEHT IO3HAHUS,
(dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIME MNPOTUBOpEUYUE, MpoOJIeMy, yCTaHABIUBATH
MCKOMOE U JJaHHOE, (POPMHPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO NO3ULMIO0, MHEHHUE;

® IIPOBOJUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIETOBAHNE 110
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro O0ObeKTa, SBJICHUS, MHpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BbEKTaMHU, SIBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOSITENIbHO (HOpMyJUpOBaTh OOOOIEHHS U BBIBOJBLI IO peE3yJibTaTam
MPOBEAEHHOIO HAOJIIOJICHUSI, MCCIIEIOBAHUSA, OLEHUBATH JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHU;

® [IPOTHO3MPOBATh BO3MOXHOE pa3BUTHE Mpolecca, a TaKXKe BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

® BBIABJIATH ACPUIUTHI HHGOPMALMU, JAHHBIX, HEOOXOJUMBIX JUIs OTBETAa Ha
BOIIPOC U VISl pELIEHUS 3a/1a4U;

e BHIOMpPATh MHPOPMALMIO M3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATD,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh HMHOOPMAIMIO PA3IUYHBIX BHJIOB U (PopM
MIPEICTABJICHHUS;

® CTPYKTYypUpOBaTh HH(OpPMALINIO, TMPEACTABIATh €€ B pPa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpapUIecK;

® OIICHHWBATH HAJEKHOCTH HHPOPMAIIMH 110 CAMOCTOSITENIbHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

Oo0wenue:

® BOCIpPUHUMATH U (POPMYJIHPOBATH CYXkJACHHS B COOTBETCTBUHU C YCIOBUSIMHU U
HEeJIsIMH OOIIEHHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U



MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIIeHUs 3ajlauyd, KOMMEHTUPOBAaTh
MOJTYyUYEHHBIA PE3yJIbTaT;

e B Xxo7¢ OOCYXICHHs 3alaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
po0JieMbl, pelraeMoil 3ajadu, BbICKA3bIBaTh WJICH, HAIICJICHHBIE HAa TMOUCK PEIICHUS,
CONOCTABJSATh CBOM CYXIEHUA C CYXKICHUSMH JPYTMX YYaCTHHKOB JUajora,
OoOHapyKMBaTh pazIMYMe U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU dopme (HOpMyITupOBaTh
pa3HOrjacus, CBOM BO3PAXKEHUS;

® MPEJCTABIISITh PE3YIbTAaThl PEIICHUS 3a/aud, SKCIEPUMEHTA, HCCIICIOBAHMUS,
MIPOEKTa, CAMOCTOSITEIIbHO BEIOMPATh (hOpMAT BHICTYIUICHUS C YIETOM 3a]1a4 MPE3CHTAINH
U 0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

® COCTaBJISITH IUIAH, AJITOPUTM PELICHUS 3a/laud, BBIOMPATH CIIOCOO pElIeHUs C
Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ YUETOM HOBOUW MHGOPMAIIUHU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

® BIAJICTh HABbIKAMU [MO3HABATEIILHON PEe(ICKCUN KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUA U MBICIUTEIBHBIX MPOIECCOB, HMX Pe3yJbTAaTOB, BIAJETh CIOCOOaMHU
CaMOITPOBEPKH, CAMOKOHTpPOJISI Tpoliecca M pe3yibTaTa pelieHus MaTeMaTHYeCKON
3a/1a4u;

® MPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PELICHUH 337a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HaWJIEHHBIX OIMUOOK, BBIIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHUE pPE3yJibTaTa 1IN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTUKEHUS WJIN HEJJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eITEJIbHOCTD:

® [OHMMaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW WU WHIAMBUIYAIbHOU
paboThl MpHU penieHUH Y4eOHBIX 3a/ad, MPUHUMATH 11eIh COBMECTHOM NEATEeIhHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, paclpeAeisTh BHABI padoT,
JIOTOBApUBATLCS, OOCYXJaTh TMPOLECC M pe3ylbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIbKHX JIIOJICH;

® yYacTBOBaTh B TPYNIOBHIX (opmax paboTel (0OCyXkAeHUS, OOMEH MHEHHH,
«MO3TOBBIE TITYPMBD) U UHBIE), BHITIOIHITH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH CBOU
JIEUCTBUA C JPYTUMU YJieHAMU KOMaH/IbI, OIEHUBATh KAY€CTBO CBOETO BKJIa/Ja B OOIIHIA
MPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATDBI
K koniy 10 kinacca oOyyaronuiicss Hay4uTCs:



e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU MOHSATHSIMH CTEPEOMETPUU TPU PELICHUH
3a]1a4 ¥ MIPOBEJICHUH MaTeMaTHYECKIX PACCYKIICHUM;

® IPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEJICTBUS U3 HUX MPU PEUICHUH
reOMEeTPUUYECKUX 33/1a4;

® KJIacCHU(PUIIMPOBATh B3aUMHOE PpACIOJNIOKEHHE TPSAMBIX B TMPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPHPOBATH MOHATUSMH, CBSI3AHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEXy IPSIMBIMH B IPOCTPAHCTBE, MEKIY HMPSIMOU U TIIOCKOCTBIO;

® CBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (IIpU3Ma, TUpaMU/a,
MPSAMOYTOJIbHBIN Napajijiesenunen, Kyo);

® KJIacCHU(PHUIIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS 7S KiacCU(PHUKAIIH;

e CBOOOJHO OMEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C CEUEHUEM MHOTOTPAaHHHUKOB
TUIOCKOCTBIO;

® BBHINOJHATH HapauieIbHOE, LEHTPAJbHOE M OPTOrOHAJIBHOE MPOECKTHPOBAHHE
(Guryp Ha II0CKOCTh, BBIIIOJIHATH U300pakeHUsl (PUTyp Ha MIIOCKOCTH;

® CTPOUTb CEUEHUS MHOTOIPAHHUKOB PA3JIMYHBIMA METOJIaMH, BBIMIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEPXY,
COOKY, CHU3Y;

® BBHIUKCIATH IUIOMIAAA TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MUPaMHIA),
reOMETPUUYECKUX TeJ C IPUMEHEHHEeM (HopMyT,

e CBOOOMHO OMEPUPOBATH MOHITHSIMH: CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OCh H
MIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOJHO ONEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpam H
KOOpJIMHATaM B IIPOCTPAHCTBE;

® BBINOJIHATH JEHCTBUS HaJl BEKTOpaMH;

® pelIaTh 33/1a4U Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUN U HAXO0XKIEHUE
reOMEeTPUUYECKUX BEJTMYMH, TPUMEHSISI U3BECTHBIE METO/IbI PU PEIIEHUH MaTEMaTUYECKIX
3a]1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH;

® IPUMEHATH  TNPOCTEHIIME  MpOTrpaMMHBIE  CpEACTBA U  DIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUICCKUX 3a/1a4;

® U3BJIEKaTh, MpPEOOpPa3OBBIBATH U  HUHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MpPeICTaBICHHYI0O Ha uYepTexax u
PUCYHKaX;

® TIIPUMEHATH TMOJYYCHHBIEC 3HAHUS Ha MPAKTHKE: CPaBHUBATh M aHAIM3UPOBATH
peallbHbIE CHUTYyallH, MPUMEHATh W3Y4YCHHBIC TOHATHSA B MPOLIECCE TOWCKA PEIICHUS
MaTeMaTH4eCKH CHOPMYIMPOBAHHON POOIIEMBI, MOJIETUPOBATh PEAbHBIC CUTYaIlMH Ha
A3bIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C  HCIOJIb30BaHUEM



reOMETPUUYECKUX MOHATUN U TEOpEM, ammapaTa ajareopbl, pemaTh IpakTHUYeCKUe 3a1auu,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEITUIMH;

® UMETH MIpe/ICTaBICHHs 00 OCHOBHBIX Tanax pa3BUTH FT€OMETPHUH KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuiicss HayIuTCs:

e CBOOOJIHO OMNEpUPOBaTh TMOHATHUSMHU, CBA3AHHBIMM C IMJIMHJIPUYECKOM,
KOHUYECKOH U chepruecKoil MOBEPXHOCTAMU, OOBIACHITH CIIOCOOBI MOTYYCHUS;

® ONEPHUPOBATH TMOHSATHUSMHU, CBS3aHHBIMH C TEJaMU BpAIICHUS: IWIHHIPOM,
KOHYycOM, c(pepoii u mapowm;

® pacro3HaBaTh Tejla BpalleHus (IIMHApP, KOHYC, chepa U map) U OOBICHITH
CIOCOOBI MOTYYEHUs TE BPAILICHHUS;

e KJacCU(PUIIMPOBATH B3AUMHOE PACIIOIOKEHUE CHEPhI U MITOCKOCTH;

® BBIYUCIISTH BEJTUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpallleHUsI, O0BEMBI U
IJIOMIAM TTOBEPXHOCTEH MHOTOTPAHHMKOB W TEJ BpAlICHHS, T€OMETPUYECKUX Tell C
npuMeHeHueM Gopmy;

e CBOOOJIHO ONEPHPOBATH TOHATHUSIMH, CBS3aHHBIMH C KOMOWHAIIUSAMH TEI
BpaIlieHUs] 1 MHOTOTPAaHHWKOB: MHOTOTPaHHUK, BIIMCAHHBIN B C(hepy M OMUCAHHBIN OKOJIO
cdepsl, cepa, BNUCAHHAS B MHOTOTPAaHHUK WM TEJIO BpAIllCHUS;

® BBIYMCIISATH COOTHONIICHUS MEXIY IUIOMIAIMH TOBEPXHOCTEH M 00bEMaMu
ITOJIOOHBIX TEI;

® 1300pakaTh U3y4aeMbie (PUTYPHI, BHITOTHITH (BEIHOCHBIE) TIIOCKUE YEPTEKHU U3
PUCYHKOB TMPOCTHIX O0BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI TEJ
BpaICHUS;

® U3BJIEKAaTh, WHTEPIPETHUPOBATh MW  NPeoOpazoBbIBaTH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (DUTypax, TPEICTABICHHYIO Ha 4YepTekax W
PUCYHKAX;

e CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

® BBLITIOJIHSTH OTIEpaIluu Ha/l BEKTOPAMH;

® 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIMHAT;

® pemiaTh reOMETPUYECKHE 3a/Jaud Ha BBIUMCICHUE YTJIOB MEXKIY MPSMBIMU H
MJIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSHUW OT TOYKH JI0 TUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;

e CBOOOJIHO ONIEPHPOBATH MOHATHSIMH, CBSI3aHHBIMH C JIBHDKCHUEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

® BBITIOJIHATH H300paKCHUSI MHOTOTPAHHUKOB U TEJT BPAIICHUS MPU TapaJlIeTIbHOM
nepeHoce, IEHTPATbHON CHUMMETPUH, 3€PKATbHONM CHUMMETPUH, TIPU TOBOPOTE BOKPYT
psMOii, MpeoOpa3oBaHus OO0,



® CTPOWUTH CEUEHUS MHOTOTPAHHWKOB W TEJ BpAIICHUSA: CEUCHUS IUIUHIpPA
(mapajuienbHO W NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TapaJuieIbHbIe OCHOBAHUIO U
MIPOXOJISIIIINAE Yepe3 BEPIINHY ), CCUCHHUS I1apa;

® HCITOJIH30BATh METOIBI TOCTPOCHUS CEUEHUI: METO/T CJISJIOB, METOI BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

® JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

® IIPUMEHATh TeoMeTpuueckre (akThl JJIA PEIICHUs] CTEPEOMETPUUYECKHUX 3aj1ad,
IPEIoIaraloluX HECKOJIbKO IIaroB PEIICHMs, €CIH YCIOBUS NMPUMEHEHUs 3aJlaHbl B
SIBHOHM W HESABHOU opme;

® pemraTh 3a/1a4M Ha JI0KAa3aTEIhCTBO MATEMATHUYECKUX OTHOIICHUN U HAXO0XKICHHUE
TCOMETPUUYCCKUX BEIMYHH,

® MPUMEHATH NPOTPAMMHBIC CPEACTBA W  JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI TPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;

® IIPUMEHSTH TMOJIyYCHHbIC 3HAHHS HA MPAKTUKE: CPaBHUBATH, aHAIM3UPOBATH U
OIICHUBATh peajbHbIC CUTYyAIlMH, TPUMEHATh U3YUCHHBIC TIOHSTHSI, TEOPEMbI, CBOWCTBA B
mpollecce TMOMCKa PEeIIeHUs MaTeMaTH4eckKu ChOPMYIUPOBAHHOW  MPOOJIEMBI,
MOJCIIUPOBATh PEANbHBIC CUTYaIlMHd Ha SI3bIKE T€OMETPHH, MCCIICIOBATh IMOCTPOCHHBIE
MOJICNI C HWCITOJIb30BAaHUEM TEOMETPHUYCCKUX TMOHATHH M TEOpEeM, armapara ainreOpsl,
penaTh NPakTUUYECKUE 3a]]a4M, CBSI3aHHbIE C HAXO0XKJICHUEM T€OMETPUUECKUX BEJIMUNH;

® UMETb IIPeJICTaBlIeHUs 00 OCHOBHBIX ATanaxX Pa3BUTHsI TEOMETPUHU KaK COCTaBHOM
4acTH (PyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Kourposbnbie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
https://urok.1c.ru/
1 BBenenue B crepeoMeTpuio 23 4 http://fcior.edu.ru
5 B3aumHoe pacnonoxeHue npsMbix B 6 L https://urok.1c.ru/
MIPOCTPAHCTBE
3 [TapamienbHOCTH NPAMBIX U IIJIOCKOCTEN B 3 1 https://urok.1c.ru/
MPOCTPaHCTBE http://fcior.edu.ru
4 [lepnieHIUKYIAPHOCTD NPSMBIX U o5 1 https://urok.1c.ru/
IIJIOCKOCTEN B IIPOCTPAHCTBE http://fcior.edu.ru
5 Vsl u paccTossHUS 16 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpanHuKu 7 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BexkTtopsl B mpocTpancTBe 12 1 https://urok.1c.ru/
[ToBTOpeHue, 0600IIEHIE U CHCTEMATH3AIIHS hitps:/furok.1c.ow/
8 3HaHH§ ’ B B 5 http://fcior.edu.ru
http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
1 PUCYHKE INIOCKOCTH, ApajuIeIbHbBIX 1 https://urok.1c.ru/
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
2 MIpaBHJIa U300paKCHHS HA PUCYHKE 1 ttps./Arok. 1./
p p pucy http://fcior.edu.ru
TUTOCKOCTH, MapajuIeIbHBIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHst: mepecekaronecs IMIOCKOCTH,
3 NepeceKaroInecs npsimMast ¥ TNIOCKOCTh; 1 ttps./Arok. L./
p B p ’ http://fcior.edu.ru
MOJIyIPOCTPAHCTBO
[TonsiTHst: mepecekaronecs MIOCKOCTH,
4 IEPECEKAIOIIMECS IIpsAMasi U IIOCKOCTb; 1 https://urok.1c.ru/
MOJIyIPOCTPAHCTBO
MHororpaHHMKH, H300pakeHne
5 I OCTeﬁliHHX I ()’CT aHIZTBeHHLIX ¢bur 1 1 https:/furok.1c.1u/
p poctp yp, http://fcior.edu.ru
HECYIIECTBYIOIINUX 00BEKTOB
MHororpaHHuKH, U300pakeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 https://urok.1c.ru/

HECYIIECTBYIOIUX 00OBEKTOB



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

7 https://urok.1c.ru/
CJIEJICTBUS U3 HUX

3 AKCHOMBI CTEPEOMETPHH U TIEPBBIC https://urok.1c.ru/
CJICZICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

9 CJIEJICTBUS U3 HUX. Cl'iOCO6BI 3a/laHus https://urok.1c.ru/
IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TUIOCKOCTEH
H300paxeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPbIE MPOXOJIAT Yepe3 UX https://urok.1c.ru/

10-13 p€opa. M3o0pakeHne nepeceueHus
HOJTyYEHHBIX TUIOCKOCTeH. PackpaiiBanue http://www.fipi.ru/
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH

14 Merton cnenoB sl TOCTPOCHUS CEUCHUI https://urok.1c.ru/
MerTton ciie1oB [UIsl IOCTPOSHUS CEUEHUI.

15-16 CoiicTBa nepecequHﬁTﬂps{MHx u https://u-rok.lc.ru/

N http://fcior.edu.ru

IJIOCKOCTEH
[TocTpoenue ceuenuii B nupamue, Kyoe 1mno

17-20 TpéM Toukam Ha péOpax. Coznanue https://urok.lc.rtf/ _
BBIHOCHBIX YePTEKEH U 3alKCh [IaroB http://www.fipi.ru/
MIOCTPOCHHS
[ToBTOpenue mianumeTpun: Teopema o

21 IPONOPLHUOHATBHBIX oTpe3kax. [Tomobue https://urok.1c.ru/
TPEYTOJILHUKOB
[ToBropenue nnanumetpuu: Teopema

99 Menenas. Pacuersl B ceueHUsAX Ha https://urok. 1c.ru/

BBIHOCHBIX UCPTCIKAX. I/ICTOpI/IH Pa3BUTHUA
IJIAaHUMETPHUU U CTCPCOMETPUUA



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOE pacnoyioxKeHue NpsMbIX B

npoctpancTBe. CKpeluBaronyecs Mnpsmsle.

[Ipu3Haky CKpemuBarOMMXCA MPSMBIX.
[TapaienbHble IPsIMBIE B IPOCTPAHCTBE

https://urok.1c.ru/

25

Teopema o cynieCTBOBaHUM U
€IMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM IPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
IpsMou. JleMMa o nepecedeHnn
NapaJuIEIbHBIX IPAMBIX IIJIOCKOCTBIO

https://urok.1c.ru/

http://www.fipi.ru/

26

27

28

29

[TapamiensHOCTB Tpex npsMbIX. Teopema o
TPEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

[TapamienpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA ApAJIEIBHOTO
npoektupoBanus. 300paxeHne pa3HbIx
¢buryp B napajenbHON NPOEKIUU

IlenTpanbHas npoeKuusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII
MEXAY NPSMBIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM IIPSAMBIX B IPOCTPAHCTBC

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.lc.ru/

http://www.fipi.ru/

30

[TonsATHA: MapauIeTbHOCTD MPSAMOMN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckre 3ajauy Ha BBIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

https://urok.1c.ru/

32

33

34

[TocTpoeHune ceueHus, IPOXOASILETO Yepes
JIAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOEKIUs, IPUMEHEHUE IS
MIOCTPOCHHSI CEUYCHUH KyOa u
napauienenunena. CBoncTea
napajureNienumne/1a U IpU3Mbl

HapaJ'IJIGJIBHBIC IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

35

Teopema 0 nmapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, He MPUHAIJICKAITYI0 JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

https://urok.lc.ru/

http://www.fipi.ru/

36

CaolicTBa napauieabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX ITEpECeueHus Ipu
NIEPECEUEHUHU JIBYX NapaljIeNIbHbIX
IIJIOCKOCTEM TpeThen

https://urok.lc.ru/

http://www.fipi.ru/

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlyICIbHBIX IMMPAMBIX,
3aKIFOUYEHHBIX MCXKIAY napalJICIbHbBIMA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JBYMs [TapajuIeIbHBIMU IJIOCKOCTIMU

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

[ToBropenue: Teopema [ugaropa Ha

38 II0CKOCTH. [loBTOpEHUE: TPUTOHOMETPUS https://urok.1c.ru/
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

39 CgoiicTBa Ky0a U IPSMOYTOIBHOTO https://urok.1c.ru/
napaiesienume/a http://www.fipi.ru/

40 Brruncnenue IMH OTPe3KOB B Ky0Oe U https://urok.1c.ru/
PSIMOYTOJILHOM Tapasieenure/ie
[leprieHAMKYISAPHOCTH MPAMOUN 1

41-42 rwiockocTH. [Ipu3Hak nepneHauKyIsIpHOCTH https://urok.1c.ru/
PSIMOM U TIIOCKOCTHU
Teopema o CylIeCTBOBAHUU U

43 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAILIECH https://urok.1c.ru/
4yepes TOYKY MPOCTPAHCTBA U http://www.fipi.ru/
NEPIEeHIUKYISIPHOM K IMITOCKOCTH

44-45 [ImockocTu U NepHeHAUKYIIPHBIE UM https://urok.1c.ru/
MpsIMBbIE B MHOTOTPAaHHHKAX

46-47 [Tepnienqukynsip u HaknoHHas. [ToctpoeHue https://urok.1c.ru/
NEPICHIUKYIISIPa U3 TOYKU HA TPAMYIO

48-49 Teopema o Tpéx nepneHAuKyIspax (mpsmas hittp:/Awww.fipi.ru/
u oOpaTHas)

50 ¥/TOI MY CRpCIIBAIOMIMICA https://urok.1c.ru/
PSIMBIMHU

51 [Touck meprneHANKYISPHBIX MPSIMBIX C ) https://urok.1.ru/
MOMOIIIHIO TIEPIICHANKYISIPHBIX TTOCKOCTEN

52 OpToroHaiabHOE TPOSKTUPOBAHUE https://urok.1c.ru/
[TocTpoenue ceuenuii Kyba, MPU3MBI,

53-54 MPaBWJILHON MUPAMHUJIBI C TOMOIIIBIO https://urok.1c.ru/

OpPTOTOHAJILHON IPOEKIINU



https://urok.1c.ru/
https://urok.1c.ru/

55

CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO
MII0CKOCTH. [InockocTn cummeTpuii B
MHOTOI'PaHHHKAX

https://urok.1c.ru/

56

57-58

59

60

[Ipu3Hak neprnesauKyJISIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU

[IpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUM OT TOYKH J0 IJIOCKOCTH.
CrocoObl OITyCTUTH NEPIICHNKYJISIPHI:
CUMMETpPHUSI, CABUT TOYKHU IO TapaJIeIbHOU
IPSAMO

CnBur no HenapaJieabHOU MPAMOU,
MU3MEHEHUE PACCTOSHUM

KoHTtposbHas pabora "B3anMHoe
pacMoIokKeHUe MPSMBIX U MIIOCKOCTEH B
npocTpaHcTBe"

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

61

62

[ToBTOpEHME: yron Mexay NpssMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB. lIoBTOpEHuUE: yroa Mexny
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYUCICHUA
yriia MEXKAy NpAMBIMA B MHOT'OI'PAaHHUKAX

https://urok.lc.ru/

http://www.fipi.ru/

https://urok.1c.ru/

63

64

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTO yTia
[lepnennukynsapuble niaockoctu. CBoiicTBa
B3aUMHO IEPIICHINUKYJIIPHBIX IIJIOCKOCTEN

https://urok.1c.ru/

https://urok.1lc.ru/



https://urok.1c.ru/
https://urok.1c.ru/

65

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOoi
nepeceyeHus IByX II0CKOCTen
NEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTU

https://urok.lc.ru/

http://www.fipi.ru/

66

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
U3MEPEHMUs], CBOMCTBA IPAMOYIOJIBHOTO
napajuleenumne1a

https://urok.1c.ru/

67

68

69

TeopeMa 0 qMaroHanu NpsAMOyIrOJIbHOTO
napaielienumnesa u ceCcTBUe U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKJIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX H IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUEC IIPAMBIC,
mapaJuiCJbHLIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

70

[Tapa nmapaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEXTy CKPEIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUIX

http://www.fipi.ru/

71

72

73

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIMUMHUCS IPSAMBIMU C IIOMOIIBIO
NEePNEHAUKYIISIPHON IIJIOCKOCTH

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIia

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/



https://urok.1c.ru/
https://urok.1c.ru/

DneMeHTHI ChepUIECKO TeOMETPUH:

74 1 https://urok.1c.ru/
reoIe3uYecKue JMHUM Ha 3eMJie

75 KonTtponbHast padota "Yrisl u paccTosiHUS" 1

76 CI/ICTCMaTI/IBaI_II/I'}'{ 3HaHu#l "MHOrorpaHHuKk 1 https://urok.1.ru/
U €T0 HJIEMEHTBI

o IInpamua. Buns! nupamun. IpaBunsHas 1 https://urok.1c.ru/
nupamuia

78 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. 1 https://urok 1c.1u/
[IpaBunbHas npusma

79 [Tpsmoii napasienenunesn, NPAMOYTOJIbHbINA 1 htps://urok.1c.ru/
napajenenunes, Kyo

80 Blzmymme MHOTOrpaHHHKH. Teopema 1 htps://urok.1c.ru/
Ditnepa
B .T

o 3EIHyKJ'II;[e MHOTrOrpaHHMKH. Teopema . httos://urok Lo.ru/

inepa. IlpaBuibHbBIC U TOTYIPaBUIIBHEIC hittp:/Awww.fipi.ru/

MHOTOTPaHHUKH

82 Konrponsnas padora "MHororpaHHukH" 1
I1

83 OHATHE BEKTOPA Ha IUIOCKOCTH U B 1 https://urok.1c.ru/
NIPOCTPAHCTBE

84 CyMMa BEKTOpOB 1 https://urok.1c.ru/

85 PazHocTh BEKTOpOB 1 https://urok.1c.ru/

86 [TpaBuiio mapannenenunena 1 https://urok.1c.ru/

87 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 https://urok.1c.ru/
P .«

88 a3JI0)KEHHE BEKTOPA IO 6a31/103: TPEX 1 https://urok.1.ru/
BEKTOPOB, HE JISKAIIUX B OJHOH IIIOCKOCTH

89 CkansspHO€E TPOU3BENECHNE 1 https://urok.1c.ru/



https://urok.1c.ru/

Brruucnenue yria Mexxy BEKTOpaMu B

90 1 https://urok.1c.ru/
IIPOCTPAHCTBE
https://urok.1c.ru/
1-94 I1 i .
91-9 pocTeiire 3a1a4u ¢ BEKTOPaMH 4 hittp:/Awww.fipi.ru/
95-96 O0001IeHre U CUCTEMAaTH3aIUs 3HAHUI https://urok.1c.ru/
97 HroroBast koHTpoIbHAs paboTa
98 WroroBas koHTpoJibHas paboTa
http://www.fipi.ru/
99-102 O06o001IeHre U CUCTEMaTU3allisl 3HAHHUI 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://urok.1c.ru/
http://www.fipi.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

VYuebnuk. 'eomerpus 10xi1. Mepzisik A.I'. u npyrue
METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Metoaudeckue pekomernaanun. 10-11 kimaccsl (k yueOHUKY Mep3isk u zip.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

['eomerpuueckuii mopran http://www.neive.by.ru/
http://school-collection.edu.ru/



http://www.fipi.ru/
http://resh.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
http://www.neive.by.ru/
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