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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (opmMupyeMoe NOpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3aJ1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHH, KaK COCTaBJISIONIEH MmpeaMeTHo obnactu «MaremaTuka u
uHpopMaTuka»  4yepe3  OOecredYeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMAaTHUKH.

[IpuopureTHpIMM 3afayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupoBaHUE NPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

¢opmMupoBaHue  ymMeHHs ~ BJaJ€Thb  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YePTEKax, MOJACIAX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuEe yMEHHUS BIAJETh METOJaMHU JI0Ka3aTEIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHUS O HEOOXOIMMOCTHM  JIOKa3aTelbCTB  IPHU



000CHOBaHMHM MAaTEMATUUYECKUX YTBEPKICHUN W POJIM AKCHOMATHKH B MPOBEIACHUHT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K U3YUCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTCH,
MOJICJTMPOBAHMS PEATBHBIX CHTYAIlUH, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaOTcS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W  KOOpAWHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCPIKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pacTpefeEHHbIM [0 TojaM O0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
COOJII0/IEHNEM TPUHIIUIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus qus  guddepeHnmmanmu  00ydeHHUS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaétoM BbIOOpa Oynymied mpodeccun, oOecrednBas MPEeMCTBEHHOCTh MEXKTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COIAEPKXAHUE OBYUEHUSA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonokeHue NpsMbIX B MPOCTPAHCTBE: IEpeceKaronIuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1ockoctu. [lapannenbHoe M UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCTBE. [lapannenbHOCTh MIOCKOCTEH: MapasuienbHbIe
IUIOCKOCTH, CBOICTBa napaiebHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble U MEPHEHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK NEPIEHAUKYIIPHOCTH MpPSIMOM M IUJIOCKOCTH, TEOpeMa O NpsAMOi

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpOEKmHus  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOHCTBa IIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHasl MPU3Mbl, OOKOBAsl U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamunbl. CBoiicTBa pEéOep M OOKOBBIX TrpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAECKadIP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOW NUPaMUBbI,
TeopemMa O IUIOLIAAN YCEUEHHOU TMPAMU/IBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BeKkTOophI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApPHBIM  BeKkTopaM. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHHYECKas IOBEPXHOCTD,
chepuueckass TOBEPXHOCThb, oOpasyromue TmoBepxHocTe. Tema BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muinuHApa ¥ KoHyca. CummeTtpus chepsl
nrapa.

O6béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Tenm. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrorpaHHUKOB. [Ipu3ma, BrnHcaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IUIUHIpA, KOHYyCa, MIOMaas chepsl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJI BPAIlEHUS: CEUEHUS ITUIUHIpA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIro MPOEKTUPOBAHUS, METOJI MepeHoca
CEeKYILEeH MITOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl BekTopa. Pa3noxkenue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TEOMETPUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakeHus. [[BuxkeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3ULIMU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCHUMCKHX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1au, PEIICHUH, pacCyXJIeHUH, BOCIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro u 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BociMTaHKe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbBIC IUJIaHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATLHO-2KOHOMUYECKUX TMPOIIECCOB Ha COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHUE TIOCTYNKOB W OIICHKM WX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl 4eI0BEYECKOW JMESITEIbHOCTH, JTaroB €€
Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS [MBUJIM3AINH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJMBUIYaJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(]HUKAIIUY,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOJAIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYUE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, APIrYMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeXa1y OOBEKTaMHU, SIBJICHUSIMHU, ITPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIPOILIECCa, a TaKXKe BbIIBUTAThH
IPENOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO Pa3TUYHBIX BHJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS IO XOJay PEIICHHS 3a7adH,
KOMMEHTHPOBATH MOJIYUYCHHBIN pe3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanora, oOHAapY)XKMBATh Pa3IMIUe M CXOJICTBO TO3WIIMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUI C YUETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelIeHus
MaTE€MaTUYE€CKOU 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSCHITH TPUIUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJbTaTOB JACSATEILHOCTH, HAXOAUThH OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHIeHWH YYEOHBIX 3ajad, NPUHUMATH I€Ib COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIlMI0 COBMECTHON paboOThHI, pacrpeieisaTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBHIX (opMax paboThl (0OCykIeHHs, OOMEH MHEHHUH,
«MO3TOBbI€ IITYPMbI» W HHBIE), BBIMOJHATH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX TMPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJIACCU(PUITMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1IaccuuKaIuu;

¢CBOOOJIHO ~ ONEpUPOBATH  MOHATUSAMH, CBSI3AHHBIMU C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHMMETpPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPHUH
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS H3BECTHBIE METOJBI
IIPY PEIICHUH MAaTeMaTHYECKHUX 3a7a4 MOBBIIICHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e U3BJIEKAaTh, NPEOOpPa30OBBIBATH M HHTEPIPETUPOBATh HH(OpPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOKMCKa pEIHIeHHs MaTeMaTHYecKu CHOpMYIHPOBAaHHOU
npoOJieMbl, MOJEINPOBATh pEabHblE CUTYyallMd Ha S3BIKE TI'€OMETpPHUH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TI'E€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMM C UWIMHAPUYECKOMH,
KOHMYECKOM U c(hepuyeckoil MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

¢ ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHMs: LUIHMHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAHHMKOB M TeJl BpallleHHs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBAThH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pElIAaTh T€OMETPUUECKUE 3a/1a4H HA BBIYUCIIEHUE YIJIOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/AA IPH PELICHNH;

¢ CBOOOZHO ONEpPUPOBATh NOHATHUSMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB M TEN BpaIlleHUS TPH
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUH, 3€pKAIbHOMN
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOIL, MpeoOpa3oBaHus MOA00Us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* CIIOJIb30BaTh METOJBl IIOCTPOEHUS CEYEHHWIl: METOJ CJEA0B, METOH
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONArarolliuX HECKOJbKO IIAroB pPELICHUs, €CIU YCIIOBUSA
MIPUMEHEHHUS 33a/1aHbl B IBHOW U HESIBHOU (hopMme;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1aY;

e IPUMEHATH MOJIYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIEN0BATH TOCTPOCHHBIE MOJIEIN C UCIIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaamu moBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
°
‘:;11 Tema ypoka Bcero Kontpoabusie | Hpaxrireckie fllj;:el{l/lﬂ ngg)a[;EE:Tenbﬂble
padoTsI padoThbI pecypebi

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA

1 PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX 1 0 0 01.09.2023 https://resh.edu.ru/about
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsITHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1 0 0 05.09.2023 https://resh.edu.ru/about
TUTOCKOCTH, TTapauIeTIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[MonsiTus: MepeceKaronuecs MmIOCKOCTH,

3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1 0 0 07.09.2023 https://resh.edu.ru/about
MOJTyITPOCTPAHCTBO
[MonsiTus: Mepecekaronuecs MmIOCKOCTH,

4 MepeceKarIuecs mpsMasi ¥ INIOCKOCTb; 1 0 0 08.09.2023 https://resh.edu.ru/about
MOJTyITPOCTPAHCTBO
MHOrorpaHHUKH, U300paKeHHE

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 0 12.09.2023 https://resh.edu.ru/about
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, H300pakeHne

6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYD, 1 0 0 14.09.2023 https://resh.edu.ru/about
HECYIIECTBYIOIIHUX 00BEKTOB

7 AXKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 0 0 https://resh.edu.ru/about
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CICACTBUA U3 HUX

15.09.2023

AXCHOMBI CTEpEOMETPUHU U TIEPBBIE
CJIEJICTBMS U3 HUX

19.09.2023

https://resh.edu.ru/about

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

21.09.2023

https://resh.edu.ru/about

10

N300paxkenue ceueHnit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOIST Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

22.09.2023

https://resh.edu.ru/about

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamnBanue nocTpoeHHbIX CEUEHUI
Pa3HbIMU LIBETaMU

26.09.2023

https://resh.edu.ru/about

12

N300pakeHune ceueHuit mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpammBanue mocTpOCHHBIX CCUYCHUN
pa3HBIMU IIBETaAMU

28.09.2023

https://resh.edu.ru/about

13

N300pakeHue ceueHni mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.

29.09.2023

https://resh.edu.ru/about
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PackpammBanue NoCTpOEHHBIX CEYCHUN
pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

03.10.2023

https://resh.edu.ru/about

15

Merton cnesioB 1S MOCTPOCHHUS
ceueHuil. CBoiicTBa nepecedeHnit
NPSIMBIX Y INIOCKOCTEN

05.10.2023

https://resh.edu.ru/about

16

Mertoz cneoB ISl TOCTPOCHUS
ceueHuil. CBoiicTBa nepecedeHnit
MPSIMBIX U INIOCKOCTEN

06.10.2023

https://resh.edu.ru/about

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTESKEH W 3aITHCh IIaroB
MOCTPOCHHUS

10.10.2023

https://resh.edu.ru/about

18

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHHUS

12.10.2023

https://resh.edu.ru/about

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

13.10.2023

https://resh.edu.ru/about

20

[TocTpoenue ceuenwii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh 11aroB
IOCTPOEHHUS

17.10.2023

https://resh.edu.ru/about

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [lomodue

19.10.2023

https://resh.edu.ru/about
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TPEYroJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHUS TTITAHUMETPHUH U
CTEPEOMETPUU

20.10.2023

https://resh.edu.ru/about

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24.10.2023

https://resh.edu.ru/about

24

B3anMHO€ pacnoioxkeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmuBarOmnXcs
npsMbIxX. [lapannenbHble npsMble B
MIPOCTPAHCTBE

26.10.2023

https://resh.edu.ru/about

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOY MapajuieIbHOMN
JTAHHOW MPSIMOM, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIel Ha
JTAHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

27.10.2023

https://resh.edu.ru/about

26

[TapanienbHOCTb TpEX MPSIMBIX.
Teopema o Tpéx mapamienbHbIX
npsMbIX. Teopema 0 CKpeuuBaroIIXCs
MIPSIMBIX

07.11.2023

https://resh.edu.ru/about

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoBHBIE CBOMCTBA MapaIeIbHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napajsienbHONH IPOEKIIUU

09.11.2023

https://resh.edu.ru/about

28

enTpanbpHas mpoeKkuus. YTom ¢
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI

10.11.2023

https://resh.edu.ru/about
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MEKy NPSIMBIMU

29

3amauy Ha I0Ka3aTeJIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

14.11.2023

https://resh.edu.ru/about

30

[TonATHA: napaIeNbHOCT NPSAMOKN U
IJIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U MIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IJIOCKOCTH

16.11.2023

https://resh.edu.ru/about

31

I'eomerpuueckue 3agaun Ha
BBIYUCIICHUE H JI0KA3aTEIIbCTBO,
CBSI3aHHBIE C MAPAJUICIIBHOCTHIO MPSIMBIX
U TUIOCKOCTEHN B MPOCTPAHCTBE

17.11.2023

https://resh.edu.ru/about

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSIMYIO Ha YepTexe U
MapajuyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUI

21.11.2023

https://resh.edu.ru/about

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CEYCHUH Ky0a u
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

23.11.2023

https://resh.edu.ru/about

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apalIeJIbHOCTH IBYX IUIOCKOCTEH

24.11.2023

https://resh.edu.ru/about

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJALIEH Yepe3 TOUKY, HE
MIPUHAUIEKALTYI0 JAaHHOW IIJIOCKOCTH U
CIIEICTBUS U3 HEE

28.11.2023

https://resh.edu.ru/about
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36

CpoiicTBa napauIeabHbIX INIOCKOCTEN: O
[apajuIeIbHOCTH NPSAMBIX [IEpECeUEHUs
IIpH NCPECCUCHUMN IBYX IMapalJICJIbHBIX
IIJIOCKOCTEMN TPEThen

30.11.2023

https://resh.edu.ru/about

37

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
00 oTpe3Kax napaiebHbIX MPSIMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH IPSIMOH C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

01.12.2023

https://resh.edu.ru/about

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

05.12.2023

https://resh.edu.ru/about

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

07.12.2023

https://resh.edu.ru/about

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefienuneaa

08.12.2023

https://resh.edu.ru/about

41

Brruncnenue aiauH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

12.12.2023

https://resh.edu.ru/about

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwockoctu. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

14.12.2023

https://resh.edu.ru/about

43

[lepnieHIUKyIAPHOCTD MPSAMOI U
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MIJIOCKOCTH

15.12.2023

https://resh.edu.ru/about

44

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIeH
yepe3 TOUKY MPOCTPAHCTBA U

19.12.2023

https://resh.edu.ru/about
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MEePHEHIUKYISIPHON K TUIOCKOCTH

[InockocTu U NEPIEHAUKYIISPHBIE UM

45 https://resh.edu.ru/about
IpsIMbIE B MHOTOTpaHHHUKAX 21.12.2023 bs://resh.edu.ru/abou
[TnockocTy M epreHAUKYIISIPHBIE UM

46 https://resh.edu.ru/about
IpsIMblE B MHOTOTpaHHHUKAX 22.12.2023 bs://resh.edu.ru/abou
[lepneHuKyIsip ¥ HaKJIOHHASL.

47 [TocTpoenue neprneHuKymnspa U3 TOYKU 96.12.2023 https://resh.edu.ru/about
Ha TPSIMYIO
[lepneHuKyIsip ¥ HaKJIOHHASL.

48 [TocTpoenne nepneHauKysipa u3 TOUKU 98.12.2023 https://resh.edu.ru/about
Ha TPSIMYIO
Teopema o TpEX mepneHANKYIApaAx

49 https://resh.edu.ru/about
(psimast u oOpaTHast) 29.12.2023 asi//resh.edu.ru/abou
Teopema o Tpéx nmepneHAUKYIIpax

50 https://resh.edu.ru/about
(mpsimast i oGpaTHas) 00012024 | psi/resh.eduru/aboy
h%

51 PO MEXULY CRPCTIHMBAIOMIIMHCH https://resh.edu.ru/about
MPSIMBIMHU 11.01.2024
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 TTOMOIIIBIO EICpHCHI[I/IK}’J‘IHpHI:IX 12.01.2024 https://resh.edu.ru/about
IJI0CKOCTEM

53 OpToronanbHO€ MPOEKTUPOBAHUE 16.01.2024 https://resh.edu.ru/about
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MpaBUILHOM l'II:IpaMI/II[BI € ITIOMOIIBIO 18.01.2024 https://resh.edu.ru/about
OPTOrOHAJIBHOM MPOEKINH
IToctpoenue ceuenuii Kyoa, Ipu3Msl,

55 MPaBUILHON MUPaMUIbI C TOMOUIBIO 19.01.2024 https://resh.edu.ru/about

OpTOFOH&J’ILHOfI MMpOCKINHU
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56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIIBHO IIOCKOCTHU. IInockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

23.01.2024

https://resh.edu.ru/about

57

[Ipu3Hak nepneHuKyIIpHOCTH IPAMOKN
U IJIOCKOCTH KakK CIIECTBUE CUMMETPUU

25.01.2024

https://resh.edu.ru/about

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

26.01.2024

https://resh.edu.ru/about

59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

30.01.2024

https://resh.edu.ru/about

60

CriocoObl OITyCTUTH HEPIEHNKYISPDI:
CUMMCTPHUIA, CABUT TOYKH I10
MapajuIeIbHON MPSAMOM

01.02.2024

https://resh.edu.ru/about

61

CrBur o HenapaJIeIbHOM MPAMOH,
W3MEHEHHUE PACCTOSIHUI

02.02.2024

https://resh.edu.ru/about

62

KonTtponpHas padota "B3zanmuoe
Pacroio’KeHue IPSIMbIX U IJIOCKOCTEH B
npocrpanctae"

06.02.2024

https://resh.edu.ru/about

63

[ToBTOpEHUE: Yroa MKy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTroJIbHUKE, TeopemMa
KOCHHYCOB

08.02.2024

https://resh.edu.ru/about

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

09.02.2024

https://resh.edu.ru/about

65

I'eomMeTprueckne METOIbI BHIYMCICHUS
yTJ1a MeXy IpSIMbIMU B
MHOTOI'paHHHKaX

13.02.2024

https://resh.edu.ru/about

66

JIByrpanssblii yroj. CBOMCTBO JIMHENHBIX

https://resh.edu.ru/about
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YIJIOB ABYTPAHHOIO yrja

15.02.2024

67

[TepieHAMKYASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISIPHBIX
IUIOCKOCTEMN

16.02.2024

https://resh.edu.ru/about

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOPEMA O IIPSIMOM
IepeCceyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIIOCKOCTH

20.02.2024

https://resh.edu.ru/about

69

[IpssmoyromnpHBIN Napauienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuieJIenune1a

22.02.2024

https://resh.edu.ru/about

70

Teopema 0 aAuaroHanu NPSAMOYroabHOTO
napajuiesIenuIesia u ciaeICTBUE U3 Heé

27.02.2024

https://resh.edu.ru/about

71

CrepeoMeTrpHuueckre 1 MpUKIIaIHbIE
3a/1aud, CBSI3aHHbIE CO B3aMHbBIM
PacroJIOKEHUEM MPSAMBIX U INIOCKOCTH

29.02.2024

https://resh.edu.ru/about

72

[ToBTOpEHUE: CKPEITUBAIONITUCCS
HpsIMbIC, TTapajlIeIbHbIC TUIOCKOCTH B
CTaHJIAPTHBIX MHOTOT'PaHHUKAX

01.03.2024

https://resh.edu.ru/about

73

[Tapa mapaynenbHbIX MJIOCKOCTEN Ha
CKPEILUBAIOIIUXCS MPSAMBIX, PACCTOSTHUE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

05.03.2024

https://resh.edu.ru/about

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIIIOCKOCTHU

07.03.2024

https://resh.edu.ru/about

75

Beluncnenue paccTosHUN MEX Y
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILIBIO NIEPIEHANKYIIAPHON

12.03.2024

https://resh.edu.ru/about
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IIJIOCKOCTH

TpéXrpaHHbIl yros, HEpaBeHCTBA IS
TpeXrpaHHbIX yrioB. Teopema

76 https://resh.edu.ru/about
[Mudaropa, TeopeMbl KOCHHYCOB U 14.03.2024 bs:/fresh.du.u/sbou
CHUHYCOB JJI TPEXIPAHHOTO yria
DneMeHTHl chepUIECKON reOMETPHH:
77 https://resh.edu.ru/about
reoJIe3nYecKue JIMHUU Ha 3emiie 15.03.2024 bs:/fresh.du.u/sbou
78 KonTponbnas padorta "Yrisl u https://resh.edu.ru/about
s.//resh.eau.ru/abou
paccrosHus" 19.03.2024 >
79 CucreMaTusanus 3HaHUU https://resh.edu.ru/about
s.//resh.edu.ru/abou
"MHOTOTpaHHUK U €T0 3JeMEHTHI" 21.03.2024 >
[Mupamua. Buasl nupamu.
80 https://resh.edu.ru/about
[IpaBunbHas nupamuaa 22.03.2024 bs:/fresh.edv./abou
[Tpusma. IIpsimas 1 HaKJIOHHAS TPU3MBI.
81 https://resh.edu.ru/about
[IpaBunbHas mpuszma 02.04.2024 as://resh.edu.ru/abou
82 Hpavoit napan{enennnez[, https://resh.edu.ru/about
MIPSIMOYTOJIBHBIN MMapajuiesienuIe1, Kyo 04.04.2024
Brinykibsie MHOrOrpanHuku. Teopema
83 https://resh.edu.ru/about
Sitnepa 05.04.2024 | psi/resh.eduru/aboy
Brinykibsie MHOrOrpaHHukd. Teopema
84 Oiinepa. [IpaBunbHbIe 1 09.04.2024 https://resh.edu.ru/about
MOJIYPaBUIIbHBIE MHOTOTPAHHUKHU
85 KontponbHas padora "MHororpanHuku" 11.04.2024 https://resh.edu.ru/about
86 [TonsiTHE BEeKTOpa HA MIOCKOCTH U B https://resh.edu.ru/about
s.//resn.eau.ru/abou
IIPOCTPAHCTBE 12.04.2024 >
87 CymMMa BEKTOpOB https://resh.edu.ru/about

16.04.2024
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88

Pa3Hocth BEKTOPOB

https://resh.edu.ru/about

18.04.2024
89 [TpaBwiio napasurenenumena 10.04.2024 https://resh.edu.ru/about
90 YMHOKEHHE BEKTOPa Ha YHCIIO 93.04.2024 https://resh.edu.ru/about
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 25 04.2024 https://resh.edu.ru/about
TJIOCKOCTH
92 CkansipHO€ TPOU3BEICHUE 26.04.2024 https://resh.edu.ru/about
Berarcnenue yriia Mexx 1y BEKTOpaMu B
93 https: h.edu. b
MPOCTPAHCTBE 02.05.2024 ttos'//resh.edu.fu/about
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 03.05.2024 https://resh.edu.ru/about
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 07.05.2024 https://resh.edu.ru/about
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 14.05.2024 https://resh.edu.ru/about
97 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 16.05.2024 https://resh.edu.ru/about
98 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 17.05.2024 https://resh.edu.ru/about
99 O06o001eHne u cucTeMaTu3aus 3HaHu | 21.05.2024 https://resh.edu.ru/about
100 HToroas koHTpoJbHAsA paboTa 99 05.2024 https://resh.edu.ru/about
101 HToroas KoHTpoJbHAsA padoTa https://resh.edu.ru/about
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHne 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCcTOSIHUN OT TOYKH JI0
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabdota "AHanuruueckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHus MHOTOTPAaHHHUKOB: CTaHJAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPsSMBbIE U TNIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXTY CKPEIIMBAIOITAMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepnieHIuKyIApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEeHue: niomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKHU, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NIPSAMO MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPaMU/I ¢ OOITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "O0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Tpumenenne o0bEMOB. Brruncnenue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTH KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBIO. Byt 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKre 3a/1a4u Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYEHUH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a1a9u, CBSI3aHHBIC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTh HA IJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

Kontponsnas pabdora "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKUe 3a/1a4l, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1m1apa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
iomaapio ceprl. COOTHOIICHHS MEKITY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MOBEPXHOCTU M 0OBEMBI KPYTJIbIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBr>xenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha TPUMEHEHHE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTH3alUs 3HAHUM:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o6maroniee noproperue 11 nonsaruii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomiee moBropeHue 11 MoHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMATU3aLIMs 3HAHMIA:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEHME, 0000IIEHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

I'eomerpust,10-11: yaeOHUK 17151 0011€00pa30BaT. yUPEKICHHIH.
JI.C.Atanacsn, B.®.byty308B u 1p. — M.: [Ipocsemienne,2017

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

I'eomerpust. 10-11 kmacce: TexHOMIOrH4YecKre KapThl ypokoB 1o yueOnuky JI.C. Atanacsna, B.®.
byry3oBa u ap. / aBt — coct. I'.}O. KoBTyH.- Bonrorpaa: Yuurens, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1) https://resh.edu.ru/about

2) https://www.uchportal.ru/
YuuTenbCkuii mopTan — MEXIyHAPOIHOE COOOIIECTBO YUUTEIIEH.

K https://math-ege.sdamgia.ru/ OGpa3zoBaresibHBI TOPTAJ IS OATOTOBKU K 9K3aMEHaM 110
npodmibHON 1 0a30BOI MaTeMaTHKe.

4) http://school-collection.edu.ru/ Exunast kosutekius [{ludpoBbix 00pa3oBaTeabHBIX PECYpCOB

110 MaTeMaTHKe, 110 Ki1accaM, TeMaM 1 Y MK

5) https://alexlarin.net/ Caiit A.JlapuHa.
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