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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  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
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 TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM 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 MUPOM;

(opMupoBaHUE NPEACTABICHUS 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  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

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

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM 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
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA 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 nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
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 OBYYEHUA
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 pacrnonoxeHue NOpsMbIX B IMPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapamnensHoe M UEHTpaIbHOE MPOEKTUPOBAaHME, H300paKeHHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE MapajljielibHble U MEPHEeHIUKYJIAPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpoeKmus  (Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasT W yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

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

BeKTOopsI M1 KOOPpAUHATHI 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
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXEHHE BEKTOpAa 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
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyrosibHass  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, KOHUYECKAs IMOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka nunuHapa u KoHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas 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 LWIMHApPA, KOHYyCa, Momaas chepbl U e€ dacteil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIMIHMHIPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIe/IOB, METOJ] BHYTPEHHEIr0 MPOEKTUPOBAHUS, METO IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oazucy. KoopIMHATHO-BEKTOPHBIM METOA MNPU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[EHTpalbHAsl CUMMETPHS, 3€pKajbHAas CHUMMETPHs, 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 IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKH, IECHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUICKOro Haponaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEecax 3JI0pOBOro M 6e30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’XKarolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c(epbl YeJIOBEYECKOH eSITeIbHOCTH, ATamoB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH N0 aHAJIOTUH;

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

BbIOMpaTh cmocod pemeHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro o0ObeKTa, SBJICHUS, poLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U O00OIEHUH];

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATENIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOAY pEUISHUs 3aJIadd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEIILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYE€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN 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 PELIEHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIlecca W pPe3ysibTaTa PEIICHHS
MaTeMaTHYECKOM 3a7a4u;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (00CYXaeHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaccaoOyyaronuics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e TMPUMEHSATH AaKCUOMBI CTEPEOMETPUM M CIIEJICTBUS U3 HHUX IPU PEIICHUU
F€OMETPUUECKHUX 3a]1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMA B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e cBOOOJHO ONMEPUPOBATH MOHITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinaccaoOyyaromuiicss HAy4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBSI3aHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATh (BBIHOCHBIC) TILIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOSALIUE YepEe3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpudecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
http://school-
1 BBenenne B ctepeoMeTpuio 23 1 I //S.C o0
collection.edu.ru
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1 http://school-
MPOCTPAHCTBE collection.edu.ru
3 [TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B 8 http://school-
MPOCTPAHCTBE collection.edu.ru
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 http://school-
IJIOCKOCTEMN B MPOCTPAHCTBE collection.edu.ru
5 VYTIBl U paccTOSTHUS 16 1 htt ://S.C hool-
collection.edu.ru
6 MHororpaHHUKH 7 1 htt ://S.C hool-
collection.edu.ru
7 BekTopsl B mpocTpaHcTBe 12 tt ://S.C hool-
collection.edu.ru
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITIS 5 5 http://school-
3HaHUU collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KoanyecTBO yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM nudpoBbIe
Ne n/m P Konrtpoiabubie | IlpakTuyeckue (1upp )
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 AHanutruyeckas TeoOMeTpHst 15 1 htt ://S.C hook
collection.edu.ru
9 [ToBTOpEHue, 06001mEeHne U 15 1 http://school-
CUCTEMATH3AINA 3HAHUHI collection.edu.ru
3 OO0BEM MHOTOTpaHHUKA 17 1 htt ://S.C hool-
collection.edu.ru
4 Tena Bpamenus 24 1 hit ://S.C hool-
collection.edu.ru
5 [Tmomaamu moBepXHOCTH U 0OBEMBI 9 1 http://school-
KPYIJIBIX Tell collection.edu.ru
6 JIBIOKEHHS 5 1 hitgy/fschool- ://S.C hool-
collection.edu.ru
7 [ToBTOpEeHUE, 0600IICHNE 1 17 1 http://school-
cUcTeMaTu3alys 3SHaHUH collection.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 1




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E NpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

http://school-

collection.edu.ru

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MnEePeCCKaromuecs miIoOCKOCTH,
InepeCCKarmurecs npsamas U MmiI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

MHororpaHHUKH, U300paKeHue
MPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

http://school-

collection.edu.ru

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs IPSMBIX U TIJIOCKOCTEH

http://school-

collection.edu.ru

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

http://school-
collection.edu.ru

13

N300paxeHne ceueHni MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIC TPOXOIAT Ye€pe3 uX
pebpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Meton ciaenoB ajis MMOCTPOCHUSA CedYeHHI

http://school-




collection.edu.ru

15

Merton cieoB [Uisl IOCTPOEHUS CEUEHUI.

CpoiicTBa epecedeHnii MpsIMbIX U
IJI0CKOCTEN

16

Merton cie1oB JUIsl TIOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

http://school-
collection.edu.ru

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 11aroB
MIOCTPOEHUS

http://school-

collection.edu.ru

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIHOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacyeThsl B ceyeHUIX HaA




BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/ISI Pa3sBUTHA
IIAaHUMETPUHU U CTCPCOMCTPHUU

23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

http://school-

collection.edu.ru

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipru3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapanienbHble TpsMbIe B
MIPOCTPAHCTBE

25

Teopema o CyleCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, TPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsMBIX. Teopema o
TpEX MapaieldbHbIX NPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

http://school-
collection.edu.ru

27

[TapannenbHoe MPOEKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

http://school-
collection.edu.ru




30

[ToHATHA: mapaIIENBHOCTD NPAMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPAMON U IIIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOM U
IJIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenne cedeHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

http://school-

collection.edu.ru

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CeYCHUH KyDa 1
napasenenumnena. CBoicTBa
napajuieJienuIe/a ¥ Ipu3Mbl

34

[TapannensHble wockocTy. [Ipu3Haku
MapajuIebHOCTH JBYX IMIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIen
4yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuieIbHOCTH NPSIMBIX IEPECEUCHUS
MIPU NIEPECEUECHUH JIBYX MMApPALIEIbHBIX
IIJIOCKOCTEHN TpEThen

37

CBoiicTBa mapaiesIbHbIX MIJI0CKOCTEN: 00

http://school-




OTpPE3KaAX NapAJICIbHBIX IPSIMBIX,
3aKII0YEHHBIX MEXKY NapajuIeIbHbBIMU

IJIOCKOCTSIMU; O MIEPECEUEHUH MPAMOIL C

ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA

collection.edu.ru

38

[ToBTOpenue: Teopema [ludaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYr0JIbHOTO
napaiesnenumnena

41

Boruncnenue aiamH oTpe3koB B KyOe U
MIPSIMOYTOJIBHOM IapajuIeIenuIe1e

http://school-

collection.edu.ru

42

[lepneHMKyYISIPHOCTD NPAMOU 1
miockoctu. [Tpu3Hak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
Yyepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

http://school-

collection.edu.ru

46

IInockocTu n NEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX




47

IlepnieHquKyIsp ¥ HAKJIOHHASL.
[TocTpoenue neprneHuKyspa U3 TOYKU Ha

IPSAMYIO

48

[lepneHuKyIsip 1 HaKJIOHHAS.
[TocTpoenue neprneHuKysipa U3 TOYKU Ha

IPSAMYIO

49

Teopema o TpEX nepHneHANKyIIpax
(npsimast u oOpatHast)

http://school-

collection.edu.ru

50

Teopema o TpEX nepneHANKyIIpax
(npsimast u oOpatHast)

51

Yroa Mexay CKpelBaroIuMUCS
MIPSMBIMH

52

[Tonck neprneHIMKyIspHBIX OPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

53

OproroHajabHOE MPOCKTUPOBAHKE

54

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

http://school-

collection.edu.ru

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpPHUI B MHOTOTpaHHHKAX

57

[Ipu3HaK nepneHauKyISpHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58

IIpaBuiibHBIE MHOTOIpAaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObl ONyCTHTh EPIIECHANKYIISPHIL:
CUMMCTpPUs, CABUT TOYKHU 110
MapajuIeIbHON PSAMOM

http://school-

collection.edu.ru

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsnas pabota "B3aumHoe
pacIoJIOKEHUE NPSIMBbIX U INIOCKOCTEN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroya Mex 1y NPSIMBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIGCKI/Ie METObI BBIYHMCIICHUA
yriia MEXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

http://school-
collection.edu.ru

66

JIByrpansbliii yroj. CBOMCTBO JIMHENWHBIX
YTJIOB JABYTPAHHOTO yrja

67

[lepnennukynsapusie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSAMOU
IepeCceyYeHNs ABYX IIJIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEN MII0OCKOCTH




69

[IpssmoyronpHbIN Napauienenunen; Kyo;
HU3MEPEHUS, CBOMCTBA IIPAMOYT OJIBHOTO
napajuielIenune1a

http://school-

collection.edu.ru

70

Teopema 0 AuaroHanu NpsMOYrojabHOTO
napajulesIenuIe1a ¥ ClIeICTBUE U3 Hee

71

CrepeomMeTpriecKue U MPUKIIaIHbIE
3aJa4M, CBA3aHHbIEC CO B3aUMHBIM
PAaCIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa nmapayenbHbIX IJI0CKOCTEN Ha
CKPENTUBAIOIINXCS MTPSMBIX, PACCTOSTHUE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosinue OT TOUKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

http://school-
collection.edu.ru

75

BrrunciieHue paccToIHUN MEX Ty
CKPEILUBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblid yroji, HEpaBeHCTBA s
TpexrpanHbix yrinoB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB ISl
TPEXTPAaHHOTO yIJyia

77

DnemMeHTHI chepuuecKoit TeOMETPUH:
reoJIe3NYeCKue JIMHUU Ha 3emiie

78

KonTponeHast padoTa "Yrisl u
paccrosHus"




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 "
U €0 3JIEMEHTHI
80 [Tupamua. Buasl nupamun. [IpaBuibHas
pamMuIa
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. http://school-
[IpaBunpHas npusma collection.edu.ru
82 [IpssMoit mapayenenunen,
MIPSIMOYTOJIBHBIN Mapajuiesienumei, Kyo
83 Brimykitbie MHOTOrpaHHUKH. Teopema
Ditnepa
Brimykitbie MHOTOTpaHHUKH. Teopema
84 Oiinepa. [IpaBunbHbIE 1 TOTYIPABUIIbHBIE
MHOTOTPaHHUKH
85 KontponbHas padota "MHuororpanHuku"
86 [TonsiTHe BeKTOpa HA MIOCKOCTH U B
MIPOCTPAHCTBE
87 CymMMa BEKTOPOB
88 Pa3nocTh BekTOpOB m‘m
collection.edu.ru
89 [IpaBuio mapasnienenunena
90 YMHOX€eHHE BEKTOpa Ha YUCIIO
Pasnoxxenue Bekropa o 6azucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJTHOU
MJI0CKOCTH
92 CkansipHO€ MpOU3BENECHUE M‘M
collection.edu.ru
93 Brruncnenue yria Mexay BEKTOpaMu B




IIPOCTPAHCTBE

94 [IpocTeiimme 3agaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 %u.ru
98 O0600meHne u cucTeMaTru3alus 3HaHAK 1
99 O0600meHne 1 cucTeMaTru3alus 3HaHAN 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJBHAs paboTa 1
102 O0001IeHne U cUCTEMAaTH3aIHAS 3HAHWI 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m | Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopauHatel BEKTOpa 1 http://school-
Ha IUIOCKOCTH U B IpOCTpaHcTBE" collection.edu.ru
5 [ToBTOpenue Temsl "CrasipHoe 1
MPOU3BEJICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHune TeMsl "YpaBHEHUE TPSIMOM, 1 http://school-
MPOXOSIIEH Yepe3 IBE TOUKH" collection.edu.ru
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ILTIOCKOCTH, HOPMAJIb, 1
yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1 http://school-
IPOrPaMMHUPOBAHUE collection.edu.ru
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTH4YeCKHue METObI pacyéTa yria 1
MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanUTUYECKUE METObI pacyéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

http://school-

12 IJIOCKOCTH B KOOpAUHATAX collection.edu.ru
13 Haxosxenue paccTosiHuM OT TOYKHU JI0
IJIOCKOCTH B KyOe
14 Haxosxienue paccTosiHUM OT TOYKHU JI0
MJIOCKOCTH B IPABUJILHOM MUpPaMUJIE
15 KonTtponbHas padota "AHanuTuyeckas
reomeTpus"
16 CeueHuss MHOTOTPAHHUKOB: CTaHAApTHHIE http://school-
MHOTOTPAHHUKHA collection.edu.ru
17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeueHnss MHOTOTPAHHUKOB: CTaHAAPTHHIE
18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUIOCKOCTEH
19 [TapannenpHble NPSIMBIE U TIOCKOCTH:
MapasieIbHbIE CEYEHUS
20 [TapannenpHble NPSAMbBIE U TIIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenpHble NPSAMBIE U TIIOCKOCTH:
21 JIBI MEXKTY CKPEILIMBAOIIUIMHUCS hitp://school-
yr Ay crpett B collection.edu.ru
MPSAMBIMU
[lepnenqukynsipHble PsMbIE U
29 IJIOCKOCTH: CTaHJIapTHBIE Mapbl
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbIe TPSMBIE U
23 IJIOCKOCTHU: TEOPEMA O TPEX

NEepICHAUKYJIApax




24

[lepnenuKyIsipHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

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

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJIOTAIeH, COOOPaKEHHS IO 100Us

http://school-

collection.edu.ru

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[nomany ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

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

http://school-

collection.edu.ru

33

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJILHOTO
napasiesenumnesa




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumea
35 OOBEM TIPSIMOI TIPU3MBI
36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI
37 [Mpuknamabie 3a1a4M, CBSI3aHHBIC C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
.. . http://school-
38 onpenenénnoro uarerpaia. O0bEM 5
o collection.edu.ru
HAKJIOHHOH TIPU3MBI
Breruucinenne 00bEMOB TeN ¢ IIOMOIIBIO
39 onpenenénHoro uarerpaia. O0bEM
MTUPAMU/TBI
40 ®dopmyna 00bEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM
dopmyna 00béMa mupamuasl. OTHOIIEHHE http://school-
41
00bEMOB MUPAMHU/T C OOLITUM YTIIOM collection.edu.ru
42 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI
43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
" N . http://school-
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM .
collection.edu.ru
TIPU3MBI
45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI




[Tpumenenne 00bEMOB. Brruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH
47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,
48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU
49 Humuaap. Tpsimoit kpyroBoil HUAUHAID. http://school-
[Inomane MOBEpXHOCTH IUIUHIPA collection.edu.ru
50 Konndeckas moBepXHOCTh, 00pa3yromue
KOHUYECKOU MoBepXHOCTH. KoHyC
51 CedeHue KOHyca ITOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS
59 VYceuénnsiii konyc. M3o0paxenue http://school-
KOHYCOB M YCEYEHHBIX KOHYCOB collection.edu.ru
53 [Tmomaae 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa
54 [Tmomaaps 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha
55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI LIUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha
56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE, mm
. collection.edu.ru
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa
57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

MUJIIMHAPOM




58

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

http://school-

collection.edu.ru

61

Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHnue mapa

62

VYpasuenue cheprl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO chEepoi U 1IapoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

http://school-
collection.edu.ru

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U IapoM,
MIOCTPOCHUEM UX CEYCHHI MIIO0CKOCThHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
moao0ust

http://school-

collection.edu.ru

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U
MHOTOT'paHHUKOB

69

3agauu o Teme "Tena U MOBEPXHOCTH




BpaiieHus"

70

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

71

KonTtponsnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

http://school-

collection.edu.ru

72

O6bem unuHApa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brrunciaenue 00bEMOB TE ¢ HOMOIIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHYyCa

74

TTmotam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKue 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUITUHPA,
KOHYCa

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTIONIA U TOBEpXHOCTEN Ten"

http://school-
collection.edu.ru

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
ionaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOMIAASIMH TTOBEPXHOCTEH U 00BEMaMH
ITOIOOHBIX Tl




79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 06bEMa mipu o 100MH.
CrepeomeTpruecKUe 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TEJT M TUIOLIAICH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

http://school-

collection.edu.ru

81

Buapl n1BukeHMil: TapauieIbHbIN
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

82

JBrxenHus nmpoctpancTBa. OToOpakeHHS.
JIBmxenust u paBeHCTBO (puryp. O0mme
CBOWCTBA JIBWJKEHUI

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

http://school-
collection.edu.ru

85

[IpakTueckas paboTa Mo Teme:
" J[IBokeHus"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpocTpaHcTae”

87

Ob6o6maromniee noBropenue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUI:




"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromiee moropenue 11 moHsTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

http://school-

collection.edu.ru

90

O6o6maromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIUsl 3HAHUIL:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

http://school-

collection.edu.ru

93

[IpomexxyrouHas aTTecTalus.
KonTponsHas pabora

94

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Uit

95

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

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

http://school-
collection.edu.ru

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK




HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Matemaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepansik A.l'.,
Homuposckuii [.A., Ilonaxkos B.M.; noa penakuuen [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUid LICHTP
«BEHTAHA-T'PA®»; Axuinonepuoe obmiectBo «3marenbcTBo
«IIpocBenieHue»

* Maremaruka. ['eometpust; yrinyonennoe ooyuenue, 11 xkmace/ Mep3nsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO6111ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LICHTP
«BEHTAHA-T'PA®»; Axtinoneproe ob1ecTBo «31aTeabcTBo
«ITpocsetienue»

MaremaTuka: airedpa U Hadajaa MaTeMaTUYECKOrO aHaIu3a, TeOMETPHSI.

I'eometpus 10-11, JI.C.Atanacsa, B.®. byty30B u ap

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

XpaHUIuIIE eIMHON KOJUIEKINH IIU(POBBIX 00pa30BaTENbHBIX PECYPCOB, II€
MPECTaBICH MIMPOKUNA BBIOOP 3JIEKTPOHHBIX TOCOOUIA

http://school-collection.edu.ru



denepanpHas cucteMa nH(HOPMaMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(MH(pOpPMaLIMOHHBIN MOPTAIT)

http://wmolow.edu.ru

XpaHUHIIEe WHTEPAKTUBHBIX AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
http://fcior.edu.ru

Matepuainsl st U3y4eHUs ¥ MPENoIaBaHusl MAaTEMATHKH B IITKOJIE.
Tematndeckuii cOOpHUK: yucia, APOOH, CIOKEHHUE, BEBIUNTAHUE H TIP.
Teopernueckuit Mmatepua, 3aa4u, UTPbI, TECTHI
http://www.numbernut.com/

Komneknust KHAT, BUICO-TIEKIIUN, TTOJOOPKA 3aHUMATEIIbHBIX
MaTematndeckux (akToB. MHpopMalus 00 oTuMITHa ax, HAYIHBIX IITKOJIAX I10
MaTematuke. Meamareka

http://www.math.ru

CeTb TBOpUECKHX yuuTeNIeld. MeToarnuecKkue mocoous Il yIuTens; yueOHo-
METOANYECKHUE MOCOOUS; CIIOBApH; CIIPABOYHHUKH; MOHOTpApUH; YICOHUKH;
paboune TeTpaau; CTaTbu NEPUOIUYECKON MeyaTu

http://www.int.ru
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