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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEeMOe MPU U3yUEHUH 00yUarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pEIICHUH 3374 €CTECTBEHHO-HAyYHOIO IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHuUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAOUIed mnpeaMeTHoOl obmactu «Marematuka U
uH(pOopMaTHKa» Yyepe3 00ecrneueHne BO3MOKHOCTHA MPUOOPETEHHSI U MCTIOJIb30BaAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUH Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO ammapara Mo pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJIapTHBIE CIIOCOOBI pElICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUM, (OpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKJIEHUS B X0J1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,

q)OpMPIpOBaHI/IC MpeACTAaBJICHUA 0 HCO6XO,ZII/IMOCTI/I JOKa3aTCJIbCTB IIpu
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000CHOBaHUHU MaTEeMAaTHYECKUX YTBEP)KJICHUH U POJIM aKCHOMATHKHU B MPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUSl PEAIbHBIX CHUTYyalMil, HCCIIEIOBaHUS IOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBE», «J{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM Yy4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercss He TOJIbKO 10
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTFOICHUEM TPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yYarOUXCsl, paclIupsisi U yriayOsss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOECHeUnuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
orBoauTcs 102 waca: B 10 xmacce — 102 gaca (3 gaca B HEJIeIO).



COJAEPKAHUE OBYUYEHUA

10 KJIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbBIE CBOMCTBa MapajJIeJIbHOTO MpoeKTHpoBaHus. W300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKIy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaymenbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUNIOCKOCTH: NEPNEHAUKYJIIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHINUKYJIAPHOU IIJIOCKOCTH. OpToronajibHoOe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSAMOM 10 MIIOCKOCTH, MPOEKIHUs (PUTYphI HA TIIOCKOCTh. [lepneHaAnKyISpHOCTh
TUIOCKOCTEM: MPU3HAK TMEPIECHAUKYISAPHOCTH JBYX IUIOCKOCTEM. Teopema 0 TpEX
NIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXIpaHHbI U MHOTOI'PaHHbIE YIJIbI.
CBOICTBA IUTIOCKHUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAsMOYTOJIbHBIN MMapajuleenuIe] U ero cBoictea. Kparuaiimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronbpHasi nupamMuia, NpaBUIbHAS U yCEUEHHAS
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
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[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPABWIbHAS NUPaMUJA,
IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. Ilpencrasnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJbI, TEOpEMA O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpPUA NPaBUJIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJOTUsIX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKHU U IEATEIIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3I0pOBOTo M 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3uvecKass aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
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Oynymel mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKOM HalpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHHE TI00AIBHOIO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpY’KAlOLIEH Cpelibl, IJIAHUPOBAHHE ITOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUYECKON
HayKH Kak cepbl 4eJTOBEUECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHUS IMBWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISABIAT U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KIEHUSX, MpEeAsiaraTb KpUTEpUHU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJlaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEBIOMPATh HAan0O0JIee NOAXOIAIIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINAI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE IMIPOLIECCA, A TAKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIISATH Je(UIINTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJISl PELLICHHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEACTABIICHHUS;

CTPYKTYpPUPOBaTh HH(POPMAIINIO, TPEJCTaBIATh €€ B Pa3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uH(popmauu o CaMOCTOSATENIbHO
c(hOpMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy pELIeHUs 3aJauyu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyJIMPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;



IIPEACTABIATh PE3YJIbTAThl PELICHU 33J1a4d, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJbTaTOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHON paboThl, paclpeneisiTh
BUJIbI paOOT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBbI» U UHBIE), BHIIIOJIHSATH CBOIO YaCTh PA0OThI U KOOPIMHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B O0OmMH TPOAYKT MO KpUTEpHUsIM, CHOPMYTUPOBAHHBIM yYaCTHUKaAMU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATHI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TPHU
pelIeHn! 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPU PELICHHUU
F€OMETPUYECKHX 33]1aY;

10



KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH IOHATHUSMH, CBSI3AHHBIMA C yIjJaMd B
IPOCTPAHCTBE: MEXKAY MNPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOU U
IUIOCKOCTBIO;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pAaclO3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIpU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBIA apajuieenunesn, Kyo);

KJIACCU(PUIMPOBATh  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMs  JUIA
KJIaCCU(PUKALUY;

CBOOOJHO  OMNEpUpPOBaTh IOHATHUSAMH, CBA3AHHBIMHM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajjIeNbHOE, LIEHTPAJIBHOE 17} OpPTOTOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IU4YHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (MpuU3Ma,
MUpaMK/ia), TEOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOopMYIT,;

CBOOOJIHO ONEpUPOBAaTh MOHIATUSIMU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOO/IHO OIEpPUPOBATH MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBHS HAaJl BEKTOPAMH;

pemaTth 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XKJIEHUE FEOMETPUYECKUX BEIMUNH, IPUMEHSS N3BECTHBIE METOIbI IIPH
pEIIEHNH MaTEeMaTUYECKUX 3aJad MOBBIILIEHHOIO W BBICOKOI'O YPOBHS
CIIOXHOCTH;

OPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTYypax, TMPEACTABICHHYIO Ha
yepTexkax U pucyHKax;

OPUMEHATh [IOJy4YEHHbIE 3HAaHUS Ha [IPaKkTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEALHBIE CUTYALMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce IOWCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHON
npo06sieMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TE€OMETPHH,
UCCIJIEI0BATh MTOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM I€OMETPUUYECKUX
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NOHATUH M TEOpEeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aauH,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
1 B 93 1 https://lesson.academy-
BE/ICHHUE B CTCPCOMETPHIO content.myschool.edu.ru/02.3/09
BzauMHoe pacrionoxeHue npsiMbIx B https://lesson.academy-
2 6 1
MPOCTPAHCTBE content.myschool.edu.ru/02.3/09
3 [TapaniaenbHOCTh NMPSIMBIX U MJIOCKOCTEH 3 https://lesson.academy-
B IIPOCTPAHCTBE content.myschool.edu.ru/02.3/09
4 IleprieHAMKYIIAPHOCTD NPSAMBIX U o5 https://lesson.academy-
IJIOCKOCTEN B IMIPOCTPAHCTBE content.myschool.edu.ru/02.3/09
https://lesson.academy-
5 Yy 16 1
TJIBT I pACCTOARIT content.myschool.edu.ru/02.3/09
https://lesson.academy-
6 MHororpaHHUKH 7 1
P content.myschool.edu.ru/02.3/09
7 B 12 https://lesson.academy-
€KTOPHI B MPOCTPAHCTBE
p poctp content.myschool.edu.ru/02.3/09
[ToBTOpeHue, 06001IeHUE U https://lesson.academy-
8 . 5 2
cucreMaru3anus 3HaHUuH content.myschool.edu.ru/02.3/09
OBHIEE KOJIMYECTBO YACOB I10O 102 6 0
I[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

KonTpo
JIbHbIE
padoThI

Bcer
0

IIpakTu
yecKkne
padoThI

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

OcHoBHbIE NpaBUjIa U300pAKEHUS HA PUCYHKE
IJIOCKOCTH, MAPAJIJIENIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://resh.edu.ru

[ToHsiTHA cTepeoMeTpUr: TOUKA, IPSAMAst, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITPaBUiIa H300paKEHUS Ha
PUCYHKC IJIOCKOCTH, IMapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHbI OTpEe3Ka

* Vpok nayku u mexuonozuii

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHs: nepecekaroecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

* Ponw B.JI. ['onuaposa 6 cmanosenienuu
MamemamuyecKo HayKu

https://www.yaklass.ru/
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MHororpaHHUKH, H300paKeHHE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX
00BEKTOB

AXCUOMBI CTCPCOMCTPHU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHA U3 HUX

https://lesson.edu.ru/02.3/11

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3 HUX.

CriocoObI 3a/1aHMs IPSIMBIX U TNIOCKOCTEH B
npoctpaHcTBe. O003HaUEHMS MPSIMBIX U IJIOCKOCTEN

10

N300pakenne ceueHuil mupaMusl, Kyda U IpU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. Mzobpaxenne
[IEpECEUYECHMS NOJYYEHHBIX IUIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN Pa3HbIMU
LBETAMU

https://resh.edu.ru

11

N300pakeHue ceueHuil mupaMusl, Kyoa v pU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
IIepeCeYeHMs OJIYYEHHBIX TUIOCKOCTEH.
PackpammBanue nNoCTpOEHHBIX CEYEHUN Pa3HBIMU
LBETAMU

12

N300paxenune cedeHuit nupamuibl, Kyda 1 Mpu3Msl,
KOTOpBIE TPOXOIAT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MoayYEHHBIX MIIOCKOCTEH.
PackpamBanne IOCTPOCHHBIX CEYCHUN Pa3HBIMH
[[BETaMU

13

N300paxenune cedeHunit nmupamuibl, Kyoa 1 MpU3Mbl,
KOTOPBIE TPOXOIAT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MoayYEHHBIX MITOCKOCTEH.
PackpamBanne IOCTPOCHHBIX CEYCHUI Pa3HBIMH
[[BETaMU
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14

Meton ciieoB [isl IOCTPOEHUS CEUEHU I

https://lesson.edu.ru/02.3/11

15

16

17

Merton cnenoB st TOCTpoeHus ceueHuii. CBoiicTBa
[IEPECCYCHUH NPSAMBIX U INIOCKOCTEN

Merton cnenoB i TOCTpoeHus ceueHnii. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

* Ponw .M. Bunoepaoosa 6 cmanosieHuu
MamemamuyecKol HayKu

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha p&Opax. Co3naHne BHIHOCHBIX YEPTEKEH U
3aMuch IIaroB MOCTPOCHUS

https://www.yaklass.ru/

18

[TocTpoenne ceueHuit B mupamuie, Kyoe 1mo Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH
3alKUCh 1IaroB MOCTPOEHUs

19

20

21

[Toctpoenue ceuenuii B nupamuie, Kyoe o Tpém
Toukam Ha péopax. Co3naHue BHIHOCHBIX YEPTEKEH U
3aMuch U1aroB MOCTPOEHUS

ITocTpoeHue ceueHuit B mupamue, Kyoe 1no Tpém
ToukaM Ha p€opax. Co3aHMe BEIHOCHBIX YepTexel nu
3aIMUCh 1IaroB MOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUHU: TeopeMa 0

IIPONOPIMOHANBHBIX OTpe3kax. [TonoOue
TPEYrOJIbHUKOB

https://www.yaklass.ru/

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacyeTsl B ceueHUsAX Ha BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUU

23

KonTponbHas padorta "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

16




24

B3anmHoe pacnonioskeHue npsMbIx B IPOCTPAHCTBE.
CxkpeuuBatomuecs npsmole. [puznaku
CKpeluBaoImuxcs npsameix. [lapannensasie npsmbie B
MIPOCTPAHCTBE

https://resh.edu.ru

25

TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM
NapaJuIeJIbHON JAHHOU IIPSAMOM, MPOXOIALIEN Yepes
TOYKY ITPOCTPAHCTBA U HE JISKAIEH HA TaHHOU
npsiMoi. JIeMMa o nepeceueHuy napamnieabHbIX
IPSIMBIX TIOCKOCTBEO

https://www.yaklass.ru/

26

[TapamnensHOCTB Tpex mpsMbIX. TeopeMa o TpEx
MapajuieIbHbIX MPSMBIX. TeopeMa 0 CKpeluBarOIINXCs
MIPSIMBIX

http://school-collection.edu.ru/

27

28

29

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuieIbHOTO MPOEKTHpoBaHus. M3o00paxenne
pa3HbIX (pUTYp B MapauienbHON MPOSKIUU

HeHTpaﬂLHaﬂ IIpocKuus. VYronc COHaIIpaBJICHHbIMHU
CTOPOHAMHU. VYron MCIKAY NPAMBIMHA

33,[[3.‘11/1 Ha JO0Ka3aTCJILCTBO U UCCIICAOBAHUC,
CBS3aHHBIC C PACIIOJIOKCHUCM IIPAMBIX B IPOCTPAHCTBC

30

[ToHsTHSA: MapaINETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTe. [[pu3Hak nmapanienbHOCTH MPSIMON 1
mockocTH. CBOMCTBA MapalIeIbHOCTH MPSIMON U
MIOCKOCTH

https://resh.edu.ru

31

I'eomeTpuyeckue 3a1a4n Ha BEIYUCICHUE U
JTI0KAa3aTeNIbCTBO, CBA3aHHBIE C MMAPAJUIEIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

17




32

[TocTpoenue ceueHust, MPOXOIAIIETO YEPE3 TAHHYIO
MPSIMYIO Ha YepTeKe U MapajuieIbHOTO Ipyron
npsaMoil. Pacu€r oTHommeHui

33

[MapannenbHas IpoeKIKs, TIPUMEHEHUE JUIS
HOCTPOEHUSI CCUCHUH Ky0a U Mapaiesenuneia.
CaolicTBa napaienenunena u npu3Mbl

34

35

36

[TapannensHble mockocTH. [Ipuznaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEM

Teopema o mapajuieIbHOCTH ¥ € IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAUISKALLYIO JAaHHOM IJIOCKOCTHU U CJIE/ICTBUS U3
Heé

CaolicTBa napajuieNIbHbIX IIJIOCKOCTEH: 0
MapaJiyIeIbHOCTH MPAMBIX MIEPECCUCHUS TIPU
MEPECCUECHUH IBYX NapaJlIeIbHBIX IIIOCKOCTEN
TpeTben

https://lesson.edu.ru/02.3/11

37

38

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax
MapaJIENbHBIX MPSIMBIX, 3aKIOYEHHBIX MEKIY
MapaJuIeNbHBIMU IUIOCKOCTSIMU; O NIEPECEUCHU U
MPSAMOM C IBYyMS NTAPAJIIEIbHBIMU IUIOCKOCTSAMHU

* Pone M.B. Jlomonocoséa 6 cmanoséienuu
mamemamuyeckou HayKu

IToBropenue: Teopema ITudaropa Ha rmockoctu

39

40

[ToBTOpEHME: TPUTOHOMETPHS MPAMOYTOIBHOTO
TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauiesenuIeaa

https://resh.edu.ru

https://www.yaklass.ru/

41

Brruucnenue aimH 0Tpe3KoB B Ky0Oe U PSMOYTOJIBHOM
napajuieJenuIene
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[TepieHAMKYIAPHOCTD NpSIMOM U TI0CKOCTH. [Ipr3Hak

42 HEPIECHTUKYIISIPHOCTH TPSIMON H TNIOCKOCTH

43 [lepneHUKyIAPHOCTD HpSIMOfI u mockocty. [Ipu3nak https://lesson.edu.ru/02.3/11
HEPICHIUKYIIIPHOCTH MPSIMON M TIOCKOCTH
Teopema o0 CylIeCTBOBAaHUHU U €JUHCTBEHHOCTH

44 IPSIMO#A, TPOXOISAIICH Yepe3 TOUKY POCTPAHCTBA U https://www.yaklass.ru/
HEPIICHIUKYIISIPHON K IUIOCKOCTH

45 [110CKOCTH ¥ NEPIICHIUKYIISIPHBIC UM HPSMbIC B
MHOTOIPaHHHKaX

46 [110CKOCTH ¥ IEPIICHIUKYIIIPHBIC UM MPSMBIC B
MHOTOTPaHHHKAX

47 [Meprienukysip u HakioHHas1. [TocTpoeHue https://resh.edu.ru
HEPICHIUKYIISIPa U3 TOUYKU Ha MPIMYIO

48 [MeprieHuKysip u HakimoHHas. [TocTpoeHue
HEPICHIUKYIISIPa U3 TOUYKU Ha MPIMYIO

49 Teopema o TpéxX MepreHauKyIIsapax (mpsaMas u https://www.yaklass.ru/
oOpartHas)

50 Teopema o Tpéx nmepreHAnKyIsIpax (mpsiMasi u
oOpatHas)

51 VYTroa MeXIy CKpeIIUBAIOIIUMHUCS TPSIMBIMH https://resh.edu.ru

59 [Touck mepreHIuKyIIPHBIX MPSIMBIX C TOMOIIIBIO
MEePIIECHIUKYIIIPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuenunii kyda, MpU3MBlI, nupaBHnLHoﬁ https:/Awww.yaklass. ru/
MUPAMUJIBI C TIOMOIIBIO OPTOTOHATBHON TIPOCKITUH

55 [TocTpoeHue cedeHuii Kyoa, MpU3Mbl, MPABHIBHON

nupaMuJbl € IOMOIIBIO OPTOT™ OHaJILHOM IMpOCKINHU
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CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

%6 mIockocTH. [lnockocT cuMMeTpuii B MHOIOrpaHHUKAX

57 [Ipu3Hak nepneHaAuKyIISIPHOCTH IPSIMOM U INIOCKOCTH
KaK CJIEZICTBHE CUMMETPHUHU

58 [IpaBuibHBIE MHOTOTpaHHUKH. PacyéT paccTosiHuii ot
TOYKHU J0 IITIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHui OT
TOYKHU J0 TNIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHAUKYJIISAPBI: CUMMETPUS,
CABUTI TOYKH I10 NAPAJLJIEIBHOU MPSAMON
CrBur 1o HenapayieJIbHOU MPSAMOM, U3MEHEHHE

61 PacCTOSHUM

* Jlenv poccutickou HayKu

62 KontposbHas padota "B3anMHOe pacrooxeHne
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
[ToBTOpEHME: Yroa MeKay MPSMBIMU Ha TUNIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
T€OpeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MKy CKpPEIIUBAOIIUMHUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOBI BEIUNCICHUS YIJIa MEXK Y
MPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX YTJIOB http://school-collection.edu.ru/
JBYTPaHHOI'O yria

67 [IepnenukynspHsle I0ckocTH. CBOMCTBA B3aUMHO

MEPIEHUKYISPHBIX TUIOCKOCTEN
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68

[Ipu3Hak nepneHAUKYJISIPHOCTH TUIOCKOCTEH; TeopeMa
0 IPsIMOM TepeceUeHUs ABYX MIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

http://school-collection.edu.ru/

69

70

71

[IpsimoyronbHbIN Napasuienenune; Kyo; nusmepeHus,
CBOMCTBA MIPSAMOYTOJIBHOTO MapaJljie/Ienuneaa
Teopema o nuaroHanu NpsAMOYroJbHOTO
napajuleJIenUIe A U CICICTBUE U3 HEE
CrepeoMeTpuuecKre U NPUKIAIHbIE 3aa4l,

CBA3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUEM IIPAMBIX U
IINIOCKOCTH

https://lesson.edu.ru/02.3/11

72

73

[ToBTOpEHME: CKPEIUBAIOIIUECS TIPSMEIE,
MapajuIeNIbHbIC MJIOCKOCTH B CTAHIAPTHBIX
MHOTOIPaHHUKAX

* Jlenv uucna [IH
[Tapa mapaie/IbHbBIX IIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE MEXIY
CKPEIIHBAIOIIUMUCS MPSIMBIMU B TIPOCTBIX CUTYAITHIX

74

PaccTostHME OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://resh.edu.ru

75

76

Brruncnenue pacCTOSHAN MEXAy CKPEIMBAIOIIUMUCS
MPSIMBIMU C TIOMOIIIBIO MEPIEHAUKYJIISIPHOMN MIIOCKOCTH
TpéxrpanHblil yroi, HepaBeHCTBa JJIsl TPEXTPaHHBIX
yrinoB. Teopema [Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

https://www.yaklass.ru/

77

DneMeHTHI ChEePUIECKON TeOMETPHH: T€OIe3MUECKIE
JIMHUU Ha 3emJie

78

Kontponbnas padota "Yribl u pacctosHus"
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CucremaTtu3zanus 3HaHuN "MHOTrOrpaHHUK U €T0

79 | 1 https://lesson.edu.ru/02.3/11
AIIEMEHTHI

80 [Mupamuna. Buasl nupamun. [lpaBuibsHas nupamuaa 1

81 [Tpusma. [Ipsmas u HakoHHas npu3Msl. [IpaBuiibHas 1
npusMa

82 [IpssMolt napaienenunen, NpsMoyroabHbIA 1 https://resh.edu.ru
napaiesnenumnes1, Kyo

83 Brinykiibie MHOrorpannuku. Teopema Diinepa 1
Boinykible MHOrorpanHuku. Teopema Oitniepa.

84 [TpaBuiIbHBIE U TTOTYTIPABUIIBHBIE MHOTOTPAaHHUKU 1

* Jlenv Mmamemamuxa

85 KontposbHas padora "MHororpaHHuKU" 1

86 [ToHsiTHE BEKTOpa HA TUIOCKOCTH U B IIPOCTPAHCTBE 1 https://resh.edu.ru

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBuio napaienenumnesa 1 https://www.yaklass.ru/

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

o1 Paznoxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1 https://lesson.edu.ru/02.3/11
JIeKAIIUX B OTHOM MIIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

93 Brranciienue yria Mexry BEKTOpaMH B IPOCTPAHCTBE 1

94 [Ipocreiimue 3aauu ¢ BEKTOpaMu 1 https://resh.edu.ru

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o01ieHne 1 cucTeMaTu3alys 3HaHuH 1
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99 O06o01IeHre U cUCTeMaTU3alus 3HAHUN 1
*302-nemue copooa Huocnuii Taeun
100 HroroBas KoHTpoJIbHAs paboTa
101 Hrorosas koHTposbHas paboTa
102 O06o01IeHre U cCTeMaTU3alus 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

*Peanusayusn Kanenoaproeo niauna éocnumamenvuoi pabomot MAOY Jluyeii Ne39 na yposne ochogrnozo obuezo oopazosarnus (Pabouas
npocpaAMMa 6OCHUMAHUSL).

23




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
JI.C. AtanacsH, B.®. byty3os, np. 'eometpus. 10-11 xmaccer: y4e6. ms

0011e0030BaT. Opranu3anuii: 6a3oBbIi U yriyOil. YpOBHHU.

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://www.yaklass.ru/?9

https://resh.edu.ru/

https://fipi.ru
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