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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 U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: NEPECEKaroIIHecs,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE MPOECKTUPOBAHUE, H300paKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX IJIOCKOCTEH. ITpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IIPU3HAK [EPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISIPHOCTD  IUIOCKOCTEM: MOpPU3HAK  IEPIECHAUKYJSPHOCTH  JIBYX
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 MHOrorpanHoro yria. CBOHCTBa IIIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBAsi M MOJHASA MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



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

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHON MTUPAMU/IBL.

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

BeKTOphI 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
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE 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
HEKOMIUIAHApHBIM  BekTopaM. [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 MOBEPXHOCTD,
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 TIockocTh. Pa3BépTka nunuHapa U KoHyca. Cummetpus cepsl 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 ¥ 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 LUIMHApPA, KOHYycCa, Momaab 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 IMIHHPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILEeH 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 0Oazucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEIICHUH TeOMETPUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[EHTpalbHAsl CUMMETpPHS, 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) rpaskaaHcKkoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), yMeHHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEecax 3JI0pOBOro U 6€30macHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniMTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
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  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
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’Karolel cpenbl, IUIAHUPOBAHUE IOCTYNKOB 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
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEYECKOW MEsTEIbHOCTH, JTaroB e&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHIMBU]IYaJIbHO 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
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIFOUEHUH TT0 aHAJIOTUH;

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

BBIOMpaTh cmocod pemeHus y4eOHOM 3amaund  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpPEUYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU 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, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

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 THCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS IO XOJY PCIICHHS 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
auanaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelieHus
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 IIEIN U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

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

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHUH,
«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 B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonimy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C  CEYCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKaTh, MPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa pelIeHHs MaTeMaTH4ecku C(hOpMYyIHpPOBaHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHbBIE C HAXO0XK/ICHUEM F€OMETPUYECKHUX BEJIUUNH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(epuyeckoil MOBEPXHOCTAMH, OOBSACHATH CIIOCOOBI
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(UIHUPOBATh B3AMMHOE PACcoIOKeHUE c(hephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss 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 (BBIHOCHBIE) TIUIOCKHE
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;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 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
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUHM, 3€PKAIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJBKO IIArOB PEIICHUs, €CJIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMd Ha S3bIKE T'€OMETPUM, HUCCIIENOBATH IMMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pPa3BUTHS TEOMETPHUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI
pecypcsbl

1 BBenenne B ctepeoMeTpuio 23 1 https://lesson.edu.ru/02.3/10
B

2 SAHMHOE PACTIONOAEHHE HPAMBIX B 6 1 https://lesson.edu.ru/02.3/10
MPOCTPAHCTBE

3 HapaJ'IJ'IeJ'II)HOCTI) IIPpAMBIX U IUTIOCKOCTEH B 8 https://lesson.edu.ru/02.3/10
MPOCTPAHCTBE
I1

4 epHeHHminpHOCTB MpAMBIX I 25 https://lesson.edu.ru/02.3/10
MJIOCKOCTEHN B MPOCTPAHCTBE
VYrubl 1 paccTOsIHUS 16 https://lesson.edu.ru/02.3/10
MHororpaHHuKH 7 https://lesson.edu.ru/02.3/10
BekTopsl B mpocTpaHcTBE 12 https://lesson.edu.ru/02.3/10

8 HOBTOP CHHC, 0600IEHNE 1 CHCTEMATH3AIA 5 2 https://lesson.edu.ru/02.3/10
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI
pecypcsl
1 AHanutruyeckas TeoMeTpHst 15 1 https://lesson.edu.ru/02.3/11
2 Hosropene, O606HICHI:IC 1 15 1 https:/lesson.edu.ru/02.3/11
cucreMarusanus 3HaHUUu
3 O06BEM MHOTOTPAaHHHUKA 17 https://lesson.edu.ru/02.3/11
4 Tena Bpamenus 24 1 https://lesson.edu.ru/02.3/11
IT OB
5 HOMAI TIOBEPXIOCTI M OLLENEL 9 1 https://lesson.edu.ru/02.3/11
KPYTIIBIX TN
6 JIBrokeHUst 5 1 https://lesson.edu.ru/02.3/11
7 Hosropetie, O606H1€HI:IC 1 17 2 https://lesson.edu.ru/02.3/11
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e paboThI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

TlousTus CTCPCOMCTPHU: TOUKA,
npsiMasi, IJIOCKOCTb,
pocTpancTBO. OCHOBHBIE
MpaBUJIa U300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
mapaJlyICJIbHBIX IMPAMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/

OcHOBHBIE TIpaBUIIa U300PAKEHHSI
Ha PUCYHKE TUTIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHs: nepecekarouiuecs
IJIOCKOCTH, TIePeCeKaOLIUecs
npsiMasi ¥ MI0CKOCTh;
MOJIYIPOCTPAHCTBO

https://lesson.edu.ru/lesson/5e88f16a-
c240-48cc-9adb-db2cab0bdbf7

IlonsaTus: MNEPCCCKAOIMUCCA
INIOCKOCTH, IICPECCKAIOIIUCCS
InpsaMas U IJI0CKOCTb,
MOJYIIPOCTPAaHCTBO

https://lesson.edu.ru/lesson/71146865-
7dc2-493c-9f03-4a0bbb924bf0

MHororpaHHuKH, H300pakeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HecyIiecTBYIOIUX

https://lesson.edu.ru/lesson/824b5b2a-
11dc-473a-b3fa-b9213890e77d



https://resh.edu.ru/subject/lesson/4756/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d

00BEKTOB

MHororpaHHuKH, H300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIeCTBYIOIIUX
00BEKTOB

https://lesson.edu.ru/lesson/824b5b2a-
11dc-473a-b3fa-b9213890e77d

AKCHOMBI CTEpEOMETPUU U
MIEPBBIE CIE/ICTBUS U3 HUX

https://lesson.edu.ru/lesson/dc31c721-
7396-4f0e-8fb3-1f3aa74c2d1d

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

https://lesson.edu.ru/lesson/09827d5c-
4113-46cc-9091-11f35228256¢€

AKCHOMBI CTEpPEOMETPHH U
MIEepBBIE CIE/ICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
O6o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

https://lesson.edu.ru/lesson/a30e7c57-
ddb7-404f-8f2b-b0e1d9e7c1d5

10

N3obpaxenue ceueHnit
MMUPaMU/IBI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3obpaxenue
MepeceYCHMS MOTYICHHBIX
IJ10cKocTeil. PackpammnBanue
MTOCTPOCHHBIX CEUEHU Pa3HBIMU
LIBETaMH

https://lesson.edu.ru/lesson/f3bd5ad9-
6473-4c28-94d2-15cfd5ea83ce

11

N306paxxeHue ceueHui
UpaMubl, KyOa ¥ MPU3MBI,
KOTOPBIE ITPOXOIAT Yepe3 UxX
pEbpa. M3obpaxenue
IIEpECEUCHUS TIOJTyYEHHBIX
IJI0CKOCTEN. PackpaimuBanue



https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d
https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://lesson.edu.ru/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5
https://lesson.edu.ru/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce

IOCTPOCHHBIX CEUCHUH pa3sHbIMU
OBCTaMH

12

N3o0paxkenue ceueHmit
MUpaMUbl, KyOa U IPU3MBI,
KOTOPBIE ITPOXOAAT Yepe3 UxX
peopa. M3obpaxenue
NEPECCUCHU A MOJTYICHHBIX
IJI0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX ceueHun pasHbIMU
IBETaMUu

13

N3obpaxenue ceueHmit
MUpaMuibl, Ky0a U MPU3MBI,
KOTOPBIE TTPOXOJAT Yepes3 ux
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IJI0CKOCTel. PackpammnBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

https://lesson.edu.ru/lesson/7b7d60fc-

12e4-4b49-9618-88b500105965

14

Merto crieoB AJis MOCTPOCHUS
CeueHn!

15

Merton cieoB 1Sl TOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX | MJIOCKOCTEH

16

Merton crienoB i1l TOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEN

17

[Toctpoenue ceueHuit B
nupamuze, Kyoe 1o TpémM Toukam
Ha pé6pax. Co3/aHue BEHIHOCHBIX

https://lesson.edu.ru/lesson/d9b3328c-
€979-4eh5-h5a1-947061908eh0



https://lesson.edu.ru/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965
https://lesson.edu.ru/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0

YEPTEKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YEpTEXKEN U 3aIUCh 11aroB
MOCTPOCHUS

https://lesson.edu.ru/lesson/d9b3328c-
€979-4eb5-b5a1-947061908eb0

19

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3maHne BEIHOCHBIX
YepTexKEeN U 3aIUCh I1aroB
MMOCTPOCHUS

https://lesson.edu.ru/lesson/d9b3328c-
€979-4eb5-b5a1-947061908eb0

20

[Toctpoenune ceueHuii B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BEHIHOCHBIX
YepTexKEN U 3aIUCh 11aroB
MOCTPOCHHUS

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-f6da8038efd2

21

[ToBTOpEHUE MIIAHUMETPHUH:
Teopema 0 IPONOPITMOHATIBHBIX
oTpe3kax. [lomooue
TPEYTrOJIbHUKOB

22

[ToBTOpEHME TITAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

https://lesson.edu.ru/lesson/0f848a3d-
9fd0-4e09-9a32-fed0fe235caa

23

KonTposnpHast padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

BzaumHoe PAaCIIOJIOKCHUC IPAMBIX

https://resh.edu.ru/subject/lesson/6065/



https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
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https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
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B IIPOCTPAHCTBE.
CkpemuBarouiecs npsimele.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JAHHOW MPSMOH,
MPOXOJSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM npsimoil. Jlemma o
MIEPECCUECHNH NapATIIEITbHBIX
MPSIMBIX TUIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6133/

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://lesson.edu.ru/lesson/33cdfabd-
effb-4ddc-b83d-4881413cbel?2

27

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHEBIE CBOMCTBA

mapalyiICJIbHOI'O IMPOCKTUPOBAHU .

N3obpaxenue pa3Hbix Guryp B
napauieIbHOM MPOEKIIUH

28

LenTpanbHas npoekuus. Yroiu ¢
COHANPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

https://lesson.edu.ru/lesson/4940b757-
cab7-49ef-8314-e9f108d0d1c4

29

3aJaun Ha JOKa3aTeNIbCTBO U
UCCIIEIOBAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM PSAMBIX B
IIPOCTPAHCTBE

https://lesson.edu.ru/lesson/413f8608-
d5e1-49¢9-98cc-56e7882ed281



https://resh.edu.ru/subject/lesson/6133/
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12
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30

[TonATHA: mapaIIeIbHOCTD
MPAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[1apaJuIEIbHOCTH IIPSIMOU 1
mockoctu. CBoiicTBa
[apaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

https://lesson.edu.ru/lesson/afd0fb32-
eafc-4bab-beaf-409449af43de

31

I'eomerpuueckue 3agaun Ha
BBIUMCIICHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MPOXOJIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapajyIeILHOIO APYTrO IpsIMOH.
Pacuér oTHOMIEHMI

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI TOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH JBYX
IJIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI 4gepe3 TOUKY, HC
MpUHAJICKAITYTO JTaHHOM

https://resh.edu.ru/subject/lesson/6129/



https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/

IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CpoiicTBa napauieabHbIX
IUIOCKOCTEH: O MapajuIeIbHOCTH
MPSIMBIX TIEPECCUCHHS TTPH
MEePEeCceUeHNH BYX MMapauIeIbHbBIX
IIJIOCKOCTEHN TPEThEn

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEHN: 00 0Tpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napauieIbHBIMH TUIOCKOCTSIMH; O
IIEPECEYECHUH IPSIMOU C IBYMS
napauieIbHBIMA TUTOCKOCTSIMU

38

[ToBTOpenue: Teopema [Mudaropa
Ha IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOTO
napauiesienunea

41

Bbruncnenue JUIMH OTPE3KOB B
KyOe U psAIMOYTOJIbHOM
napasiesienue e

42

[lepneHIMKyIAPHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH

https://lesson.edu.ru/lesson/fladbfd7-
b3c4-4dee-hd86-261739dbd433

43

[lepnieH IUKYIAPHOCTD NPAMOU U

https://lesson.edu.ru/lesson/b19f16d6-
3b28-4043-97b8-8c7d81318f63



https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63

mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOiA,

https://lesson.edu.ru/lesson/29832d4a-

44 HPOXOJATILCH HEPEs TOHKY 1fd3-404d-8edb-c55h7¢7321c8
MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH
45 [11ockoCTH M IEpIIEHIUKYIISIPHbBIE https://lesson.edu.ru/lesson/3b6a500c-
VM TNIpsSIMBIE B MHOTOI'PAHHHUKAX 889d-478e-bb33-0d633185557¢
46 [11ockoCTH M IEpIEHIUKYIIPHbBIE https://lesson.edu.ru/lesson/3b6a500c-
VM TNIpsSIMBIE€ B MHOTOI'PAHHHUKAX 889d-478e-bb33-0d633185557¢
[TeprieHIUKYIISAP M HAKIOHHAS.
47 S O e — https://lesson.edu.ru/lesson/93167e33-
P PHCHIHKY AP abbf-4032-8h8c-d839e07af2a5
TOYKH Ha MPSIMYIO
[lepnieHiuKynsAp U HAKJIOHHAS.
48 oCThoeHIe Hebie . https://lesson.edu.ru/lesson/4c91ee23-
TROCIIHE HepHEHIHEyIpa 1 eh92-426-90a2-657f39638¢39
TOYKH Ha MPSIMYIO
Teopema o Tpéx
49 HepHeH Ky Apax (MpaMas https://lesson.edu.ru/lesson/01225dc3-
PHEHATCYIHpax Hip 3cf5-416¢-h240-72682bf6ce22
oOparHas)
Teopema o Tpéx
50 HepHeH Ky Apax (MpaMas https://lesson.edu.ru/lesson/09071ad6-
prichpryInpax tp 803c-4414-bd8a-f4b7650c7257
oOparHas)
51 Yroa Mexay CKpeluBaroIMMUCS https://lesson.edu.ru/lesson/e941547b-
MPSIMBIMU 5bb6-4a6¢-8e9e-3eca0cf43b92
59 [Touck neprneHIMKyISIPHBIX https://lesson.edu.ru/lesson/785bacf3-

MpsAMBIX C IOMOLIBIO

937d-41ed-8263-51d1c4bf249b
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NEPIEHIUKYIIAPHBIX INIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

54

[Toctpoenue cevenuii Kyoa,
MIPU3MBI, IPABUIIBHOW ITMPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MPOEKLIUU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM IMUPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKINHU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[Inmockoctn cummeTpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPAMOM M TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

58

[IpaBUIIbHBIE MHOTOTPAHHHUKH.
Pacué€t paccTosiHuil OT TOUKH 10
IUIOCKOCTH

59

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacu€t paccTosiHMil OT TOYKH 10
ILIOCKOCTH

60

Crnioco0bl OITyCTUTH
MEPIEHIUKYIIAPBL: CHMMETPUS,
CABUT TOYKH I10 NapajlIeIbHOU
psAMOM

61

CaBur no HenapamuienbHOU




NPSIMOM, U3MEHEHUE PACCTOSTHUI

62

KonTtponsHas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha ITJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMHA B
MIPOCTPAHCTBE

65

I'eomerpruueckne MeTo b1
BBIYHMCIICHUS YTJIa MEXY
MPSIMBIMUA B MHOTOTPaHHHKaX

66

JByrpanusiii yroj. CBOMCTBO
JUHENHBIX YTJI0B ABYTPAaHHOTO

yria

https://lesson.edu.ru/lesson/1f1b4d5d-
3ab4-427d-8705-4bd68ace37a8

67

[TepnieH IUKYIISIpHBIE TITIOCKOCTH.
CBolicTBa B3aMHO
MePIEHIUKYIISIPHBIX ITIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEHIUKYISIPHBIX TPEThEN
MIJIOCKOCTH

69

IIpsAMOYyroabHBIH
napasiesienunes; Kyo;



https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://resh.edu.ru/subject/lesson/4748/

U3MEPEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuielIenunena

70

Teopema o quaroHayu
MPSIMOYTOJILHOTO
napajuieJienunes1a u cieCTBUE U3
HeE

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a]a41, CBA3aHHLIC
CO B3aWMHBIM PACTIOJIOKECHAEM
MIPsAMBIX U IIIIOCKOCTH

72

[ToBTOpEHME: CKpEeNMBAIOIIMECS
MpsIMBIE, TApAJIEIIbHbBIE
IJIOCKOCTH B CTaHAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapaynenbHbIX MIIOCKOCTEN
Ha CKPEIIMBAIOIIUXCS MPSAMBIX,
paccTOsIHUE MEXIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosaue oT ToUkH a0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

75

Beluncnenue paccTosiHUN MEXIy
CKPELIMBAIOILUMUCS MPSIMBIMU C
ITOMOIIBIO NEPIEHIUKYIIPHOU
IIJIOCKOCTH

76

TpéXrpaHHblli yroj, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIiIoB. Teopema

https://resh.edu.ru/subject/lesson/6063/



https://resh.edu.ru/subject/lesson/6063/

[Mudaropa, TeopeMbl KOCUHYCOB H
CUHYCOB Il TPEXTPAHHOTO YIJIa

DneMeHTHI cheprudecKoit

77 F€OMETPHUH: T€0JIC3NYECKHE JIMHUU
Ha 3emJie

78 KonTtposnsHast padota "Yrisl u
paccrosHus"

79 CuoTeMaTu3a SHAHHH https://resh.edu.ru/subject/lesson/6018/
"MHOTOTpaHHUK U €T0 3J€MEHTHI"

80 Hapannza. Bt mpavu. https://resh.edu.ru/subject/lesson/5866/
[IpaBunbHas nupamMuia

81 [Ipusma. IIpsimas u HakIOHHAs https://lesson.edu.ru/lesson/alfaa434-
npusMmsl. [IpaBunpHas npuzma 6352-4200-a4aa-e8f21b34170e
[Ipsimoit mapamnenenunen,

82 MIPSIMOYTOJTHHBIHN
napajuiesenumnes, Kyo

83 Boinykiible MHOTOTPaHHUKH.
Teopema Diinepa
Brinykiible MHOTOTPaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbIC U
MOJIyPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponsHas padorta
"MHororpaHHuku"

86 [TonsiTue BekTOpa Ha MJIOCKOCTU U https://lesson.edu.ru/lesson/792b235c-
B IIPOCTPAHCTBE 6941-4424-8ef4-f5d8e7146c97

87 CymMma BEKTOpOB https://resh.edu.ru/subject/lesson/6404/

88 Pa3nocTh BekTOpOB

89 [IpaBuno napamienenunena



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5866/
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97
https://lesson.edu.ru/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97
https://resh.edu.ru/subject/lesson/6404/

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenne Bekropa o 6azucy
91 TpPEX BEKTOPOB, HE JIKALIUX B 1 https://resh.edu.ru/subject/lesson/5724/
OJHOY INIOCKOCTH
92 CkansipHo€ Mpou3BeIeHNE 1 https://resh.edu.ru/subject/lesson/5723/
93 Brruncienue yrina Mexmy 1 https://lesson.edu.ru/lesson/496e61fc-
BEKTOPAMH B IIPOCTPAHCTBE b8a5-407e-ae24-f91d12d32c0a
94 MpocTelie 3a1a9 ¢ BeKTODAMMU 1 https://lesson.edu.ru/lesson/dec09c82-
p A p 4fed-45c5-8b5¢-5d16806132hd
95 pocTelliie 3049 ¢ BeKTODAMIL 1 https://lesson.edu.ru/lesson/dec09c82-
p A p 4fed-45c5-8b5¢-5d16806132hd
9% pocTelie 3a1a9 ¢ BEKTODAMMU 1 https://lesson.edu.ru/lesson/46decae0-
p A p 534c-4b23-bfa8-3c6ecfdc5247
97 pocTeHILIe 3a1a9 ¢ BEKTODAMM 1 https://lesson.edu.ru/lesson/46decae0-
p A p 534c-4b23-bfa8-3c6ecfdc5247
98 O00011eHNEe U CUCTEMATU3 AL 1
3HaHUU
99 O0001IeHrEe U cUCTEMATU3ALII 1 https://lesson.edu.ru/lesson/5b89dbc3-
3HAHUN 40b6-4f35-9815-dce9d116e895
100 Hrorosas koHTpoJIbHAs paboTa 1
https://lesson.edu.ru/lesson/00d49bba-
101 Hroropas koHTpoJIbHAs paboTa 1 35a7-42cc-a76a-
5978550215bd?backUrl=%2F02.3%2F10
102 O606erHPIe A CUCTEMAaTU3ALIU 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/5b89dbc3-40b6-4f35-9815-dce9d116e895
https://lesson.edu.ru/lesson/5b89dbc3-40b6-4f35-9815-dce9d116e895
https://lesson.edu.ru/lesson/00d49bba-35a7-42cc-a76a-5978550215bd?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/00d49bba-35a7-42cc-a76a-5978550215bd?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/00d49bba-35a7-42cc-a76a-5978550215bd?backUrl=%2F02.3%2F10

11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIe

Ne n/m Tema ypoka KonTpoabHubie
Bcero p o0pa3oBaTe/ibHbIE pecypChl
padoTsbI
1 Hosropenue Tems! "KoopanHaThl BEKTOpa 1 https://lesson.edu.ru/lesson/dec09c82-
Ha IUIOCKOCTH U B IpOCTpaHcTBE" 4fed-45¢5-8b5¢-5d16806132bd
[ToBTOpenue Temsl "CransipHoe .
2 P " P 1 https://resh.edu.ru/subject/lesson/5723/
MIPOU3BEICHUE BEKTOPOB
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOJAIIEN Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEPaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTU4YeCKue METO/bl pacyéTa yria 1
MEXKy NPSMBIMU B MHOTOTPaHHUKAX
1 AHanuTHYeCKUEe METObI pacyéTa yria 1
MEXKy IIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyna pacCTOSIHUA OT TOYKH JI0 1

IIOCKOCTH B KOOpAMWHATAxX



https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://resh.edu.ru/subject/lesson/5723/

HaxoxneHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKHU 10
IJIOCKOCTH B MIPABUIILHOW TUPAMH/IE

15 KonTtponsHast pabota "AHamuTHUECKAs
reoMerpus"

16 CeyeHHsI MHOTOTPAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUSHUS IPSIMBIX U
IIOCKOCTEH

19 [TapamiensHbIe MPSAMBIC U TUIOCKOCTH
napajuieIbHbIE CEUCHMS

20 [TapannensHbIe TPSIMBIE U TJIOCKOCTH:
pacy€T OTHOIIECHUI
[TapaniensHbIe TPSIMBIEC U IFIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIMBAIOIIUMHUCS
MPSMBIMHU
[TepnieHUKyIISIpHBIE TTPSAMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Mapbl MePHEHAUKYISPHBIX
IJIOCKOCTEH M TIPSIMBIX, CAMMETPHH
MHOTOTPaHHUKOB

93 [lepnieniuKynsapHbIE MPSIMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepreHANKYIIpax

24 [lepnieHIuKynsApHBIC MPSIMBIE U TUIOCKOCTH:
BBIYHCIICHUS IJIMH B MHOTOT'PaHHUKAX

25 [ToBTOpEHUE: IO MHOTOYTOJILHUKOB,




(hopMyITBI TS TUIOIAEH, COOOpaskeHuUs
nooous

26

HOBTOpeHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIACH, COOOpaskeHUs
oao0ust

27

HOBTOpeHI/ICI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOMIAJIEH, COOOpaXKEHUS
noxoous

28

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
TUTOIIA]IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

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

31

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienunea

https://resh.edu.ru/subject/lesson/6300/

32

3anmauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUH yria

33

CrepeomeTpHuecKHe 3a/1a4i, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4yu, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajiiejcnuieaa

35

O0BEM npsAMOi IPU3MBI

https://resh.edu.ru/subject/lesson/5629/



https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/5629/

CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbIE C

3 BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI
37 [Ipuknagaeie 3aa4u, CBsI3aHHBIE C
00BEMOM MIPSIMOH TIPU3MBI
Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
38 onpenenénHoro uarerpaita. O0bEM https://resh.edu.ru/subject/lesson/4046/
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
39 oNpeIenEHHoro mTerpana. OGbEM https://lesson.edu.ru/lesson/c38a768d-
8281-4567-8ace-0d2c38f0fcle
MTUPAMUTBI
40 ®opmyna 06béma nupamuabl. OTHOIIEHKE https://lesson.edu.ru/lesson/6136e6ef-
00BEMOB MUPAMHU/T C OOIITUM yTIIOM deel-485b-a334-147396d32062
41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOITUM yTIIOM
42 CrepeoMeTpHruecKkue 3a/1auu, CBSI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI
43 CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
o0BbEMamMu MUpPaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUIBI
46 [Ipumenenne 00bEMOB. Beruncienue
paccTosHUA 0 TIOCKOCTH
47 KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"
48 [nnuaapudeckas MOBEPXHOCTD, https://lesson.edu.ru/lesson/3cch2fac-



https://resh.edu.ru/subject/lesson/4046/
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://lesson.edu.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878

o0Opa3yroIue UIHHIPUISCKON
IIOBEPXHOCTHU

977b-434e-8099-0b67b356a878

Hunmuuap. [psamoi KpyroBoi HUAIUHAP.

49 https://resh.edu.ru/subject/lesson/6300/
[Inomane MOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnme https://lesson.edu.ru/lesson/ac29e450-
KOHMYECKOU noBepxHocTh. Konyc 121e-4c17-bae7-cc187cbd57de
Ceuenne KoHyca MI0CKOCTEIO, .

51 HEHAC K H}: TIIOCKOCTE https://resh.edu.ru/subject/lesson/4912/
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

52 VYceuénnsriit konyc. M3o0paxkenne KoHycOB https://lesson.edu.ru/lesson/4042e696-
1 YCEUYEHHBIX KOHYCOB d7d5-4028-92ec-716645595d84

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TOJTHOM https://lesson.edu.ru/lesson/4ac3c941-
ITOBEPXHOCTH KOHYCa 1160-4de7-b279-4e8e94e943ad

54 [Tmomaae 60KOBOM MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeomMeTpuiecKue 3a1auu Ha

55 OKASATEILCTEO M BEIMHCICHIE https://lesson.edu.ru/lesson/a04ec2e9-
8 . ’ 2905-4a8d-b0d8-a580385f0648
MMOCTPOCHUEM CEUCHUM UJIMHIPA, KOHyCa
CrepeomMeTprieCcKUe 3a/1a4 Ha

56 A —— https://lesson.edu.ru/lesson/a04ec2e9-
8 . ’ 2905-4a8d-b0d8-a580385f0648
MMOCTPOCHUEM CEUCHUM UJIMHpPA, KOHyCa

57 [IpuknagHbie 31291, CBI3aHHBIE C
IAJTUHIPOM

58 [IpuknagHbie 31291, CBI3aHHBIE C
IAJTUHIPOM

59 Coepa u map
Ilepeceuenue chepsl u mapa ¢

P Pep P https://lesson.edu.ru/lesson/d525¢739-
60 iockocThio. Kacanue mapa u cepbl

IUIOCKOCTBIO. Bua n n3o0paxenue mapa

2847-4467-aa79-7bdad419241f



https://lesson.edu.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://resh.edu.ru/subject/lesson/6300/
https://lesson.edu.ru/lesson/ac29e450-121e-4c17-bae7-cc187cbd57de
https://lesson.edu.ru/lesson/ac29e450-121e-4c17-bae7-cc187cbd57de
https://resh.edu.ru/subject/lesson/4912/
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://lesson.edu.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f

61

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bt 1 n3o00paxkenue mapa

https://lesson.edu.ru/lesson/0el14f5bd-
0f79-4c0a-ae78-3a7a23a4c8ad

62

Ypasuenne chepsl. [Tnomans chepsr u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuiecKkue 3a1a4 Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUEC, CBA3aHHBIC

co cdepoii U mapoM, TOCTPOCHUEM UX
CEUYEHU TIIOCKOCTHIO

https://lesson.edu.ru/lesson/0el4f5bd-
0f79-4c0a-ae78-3a7a23a4c8ad

65

CrepeomeTpuyeCcKHe 3a/1auyu Ha

J0Ka3aTcJIbCTBO U BBIYUCICHUEC, CBA3aHHBIC

co cdepoii U mapoM, TOCTPOSHUEM UX
CEUYEHU TIIOCKOCTHIO

66

[IpuknagHeie 3a7a9u, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHMCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUSA U
MHOTI'OI'paHHHUKOB

https://resh.edu.ru/subject/lesson/4911/

69

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaueHus"

71

KonTponpHas padota "Tena u
MOBEPXHOCTHU BpauieHus"

72

O06wém nununpa. Teopema 06 00bEMeE

https://resh.edu.ru/subject/lesson/5629/



https://lesson.edu.ru/lesson/0e14f5bd-0f79-4c0a-ae78-3a7a23a4c8ad
https://lesson.edu.ru/lesson/0e14f5bd-0f79-4c0a-ae78-3a7a23a4c8ad
https://lesson.edu.ru/lesson/0e14f5bd-0f79-4c0a-ae78-3a7a23a4c8ad
https://lesson.edu.ru/lesson/0e14f5bd-0f79-4c0a-ae78-3a7a23a4c8ad
https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/5629/

IpsAMOro NuJIMHApa

73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

https://resh.edu.ru/subject/lesson/4046/

74

[Tnomay GOKOBOM U TOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHuecKUe 3a/1a4l, CBSA3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Ipuknagaeie 3agaun mo TeMe "OO0bEMBI U
TIJTOIAIM TTIOBEpXHOCTEHN Ten"

77

O0BEM mapa ¥ mapoBOro CEKTOpa.
Teopema 06 o0nEme mrapa. [1nomaas
ctepsl. CTepeoMeTpuIeCKUe 3a/1a4H,
CBSI3aHHBIE C BBIUMCIICHHEM 00BEMOB 11apa,
IIApOBOTO CETMEHTA M IAPOBOTO CEKTOPa

https://resh.edu.ru/subject/lesson/4910/

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
momabio cepbl. COOTHOIICHUS MEXKTY
IJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
OT0OHBIX Te

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mo00uu.
CrepeoMeTprUYeCKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
MOBEPXHOCTEH

80

KonTponsnas padora "[Inomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TEI"

81

JIBr>keHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. OOmue

https://resh.edu.ru/subject/lesson/6297/



https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/6297/

CBOMCTBA JIBKEHUH

82

Bupl 1BuKeHMII: TapauiesIbHbIN NEPEHOC,
LEHTpAJIbHAsI CHMMETPUS, 3€pKAJIbHAS
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u
cepa Diinepa

https://resh.edu.ru/subject/lesson/5731/

84

FCOMeTpI/I‘-IeCKI/IC 3aaa4 Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTops! B
MIPOCTpaHCTBE"

86

O6o6maromiee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
CHUCTEeMaTH3alUsl 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEN B
npocrpasnctae"

https://lesson.edu.ru/lesson/b273973d-
35ef-4255-a074-8d5ba0561acl

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHuil: "BekTopsl B
npocrpancrae"

https://lesson.edu.ru/lesson/3da32a0d-
d4bc-4174-9a67-1f364ae5c916

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucrtemaTtusanus 3HaHui: "O0beM
MHOTOTpaHHUKa"

https://lesson.edu.ru/lesson/b273973d-
35ef-4255-a074-8d5ba0561acl

90

O6o6m1aromiee noBroperue 11 moHsATHi U

https://lesson.edu.ru/lesson/3da32a0d-



https://resh.edu.ru/subject/lesson/5731/
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916
https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916

MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

d4bc-4174-9a67-1f364ae5c916

91

Oo6o6maromee moBroperue 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TEI"

92

O6o06maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cuctemaru3anus 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHasA paboTa

95

[ToBTOpEeHuUe, 0600IICHNE 1
cUCTeEMAaTU3alys 3HaHUH

96

Hcrtopust pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

97

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

98

Hctopus pazBUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK



https://lesson.edu.ru/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916

HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Hctopus pazBuTHsl CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Hctopus pazBUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ byty3os B.®., I[Ipaconos B.B. nox penakiueit

CanoBuuuero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I PPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
bub6mnorexa IIOK

Poccwuiickas s5exkTpoHHas mIkoJia






