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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU JOKA3ATEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TriayOOKMX TE€OMETPUYECKMX 3HaHUN U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIOIIMMY U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSL:

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX 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 (UIypax M HMX OCHOBHBIMU CBOICTBaMH, 3HAHHME 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 MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJENH;

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

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NMPOBOAUTH JTOKA3ATEIbHBIE PACCYXKICHUA B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYKICHUH;

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

dopMupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYaIlUd, HMCCIICIOBAHUS TOCTPOSHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J[BUKCHUS 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 JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMM  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCaM O0y4YaroIIrecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MPOTpaMM, OOECHeUuTh YriyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 poheccroHaTbHBIM 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 IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsiMble. [Ipu3Haku CKpemmBaromiuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO MpOeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpa’zp, MapajuieNenune,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MpPSIMOM M IJIOCKOCTH, TeopemMa O MpsMOol

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEM: MNPU3HAK  IEPHEHAUKYJSIPHOCTH  JABYX
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 KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH 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 nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp 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 MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI 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 HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha MiockocTu. Pa3BépTka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, MIIWHIPA, TUPaMHUIbl 1 KoHyca. O0BEM Mmapa u 1MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas 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 MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYCHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PaznoskeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[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 BOCIMTAHHE:

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

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTUKH, 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
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS MPUMEHSATh MaTeMaTUYeCKUe 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOIISCTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TMPOEKTHYK) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUH, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIC,

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

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKU HHCTPYMEHT IO3HAHMUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJICHUs, 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 pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX 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 CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHHUsS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIlIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATH (opMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBHUIYaJTbHOU
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 JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HHUX IPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

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

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3IMYHBIMH METOJaMU, BBINOJIHATH
(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 MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmarh 3aJauyd Ha JO0Ka3aTeIbCTBO MATEMAaTHYECKUX 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-
KOMMYHHKAlIHOHHBIE CUCTEMBI MIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

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
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta aareOpbl, pemaTth MPaKTUYECKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LWJIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYYEeHHUSI TEJT BPAILlCHUS;

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;

CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU 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
IT0JTOOHBIX 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
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4l Ha BBIYMCIICHUE YTIIOB MEXKIY MPSMBIMU
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] MHOTOTPAHHMKOB U TeJ BpAIICHUS TpU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYca (MapaijieiabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSITh TeOMEeTpUYecKre (aKThl ISl PEUICHUS] CTEPEOMETPHUUECKUX
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 DJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TOUCKA  PEUICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  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 F'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoaunyecTtBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThbI

IIpakTH4eckuep
a0doThbI

DileKTpoHHbIenu¢ poBbIeOOpa3oBaTeJl
bHbIEpeCypChI

[loHATHA cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa H300pakeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), cepeuHbI OTpE3Ka

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEpBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus U3 HuX. CriocoOrbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYEHUSATIPSAMBIX U ITIOCKOCTEH

IlonsTus: MMEePCCCKAarOmMUeCs MIOCKOCTH,
MEPCCCKAOMUCCA IIpsAMas U MJIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHOrorpaHHHUKH, U300paKeHHE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX O0BEKTOB

MHororpaHH1KH, U300paxeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,




HECYILECTBYIOIINX 0OBEKTOB

N3006pakenue ceueHuil mupaMmusl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOIST YEPE3 UX
pEodpa.
N300pakeHuenepecedeHrs oy YeHHBIXIT
JIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUEHUMPa
3HBIMUIIBETAMU

N300paxkenue ceueHunit nupamuabl, Kyoa
U IIPU3MBI, KOTOPEIE MPOXOIAT Yepe3 UX
pédpa.
N3obpaxeHnenepecedeHUSOTydeHHBIXIT
JIOCKOCTEMN.
PackpamBanuenocTpoeHHbIXCEUEHUpA
3HBIMHUIIBETAMU

10

N3obpaxkenue ceueHnii mupaMuibl, Kyoa
Y IPU3MBI, KOTOPbIE TPOXOAT Uepe3 ux
pédpa.
N300paxkeHuenepeceueHuAnoTydeHHbIXIT
JIOCKOCTEH.
PackpammBanmenocTpoeHHbIXCEUEHUIPa
3HBIMHUI[BETAMU

11

N3o00paxkenue ceueHunit mupamMuabl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT YePe3 UX
pédpa.
N300pakeHuenepeceueHuAnoTydeHHbIXIT
JIOCKOCTEH.
PackpamBanuenocTpoeHHbIXCEUEHUMpa
3HBIMHIIBETAMH




12

Merton ciie10B JUIsl HOCTPOEHUS CEUEHU N

13

Mertoza cie0B Uit HOCTPOCHUS CEUCHUH.
CpoiicTBa epece4eHnil NpsIMbIX U
IJIOCKOCTER

14

Merton cieoB I TOCTPOCHHSI CEUCHUHA.
CpoiicTBa epece4eHnil MpsIMbIX U
IJIOCKOCTER

15

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YePTESKEH U 3aITHCh II1aroB
MTOCTPOCHUS

16

[TocTpoenne ceuenuii B mupamuae, Kyoe
o TpémM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I11aroB
MOCTPOCHHUS

17

[ToBTOpenue mnanumerpun: Teopema o
MPOMOPLIUOHAIBHBIX OTPE3KaX.
[Togo6ueTpeyroapHUKOB

18

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

19

BsaumHoe pacnosoxeHue npsmMbix B
npoctpancTBe. CKpenuBaronecs
npsmbie. [Ipu3Haku cKpemuBarOmuxcs
npsameix. [lapannenbHblenpsMbie B
IIPOCTPAHCTBE

20

Teopema o cylecTBOBaHUU U
€AVMHCTBEHHOCTH IIPSAMOM MapajuieIbHON
JAHHOM MPAMOM, IPOXOASAILEH Yepes




TOYKY IMPOCTPAHCTBA U HE JIexanlel Ha
JAHHOM npsiMoi. JlemMma o
IIepECEYECHUUIIAPAILIENBbHBIXITPAMBIXIITIOC
KOCTBIO

21

[ToHATHA: mapaIeNBHOCTD NPSMOKN U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTU MPSMON U IIIOCKOCTH.
CpoiicTBanapayieabHOCTUIIPSMON 1
IUIOCKOCTH

22

FeOMeTpI/I‘—IeCKI/Ie 3a1a4i Ha BBIYUCIICHUEC
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U
IIJIOCKOCTEHN B ITPOCTPAHCTBE

23

3amaun Ha JOKA3aTeILCTBO U
HCCIIE0BAHNE, CBI3aHHEIE C
PacIoI0KEHUEM MPSIMBIX B
MPOCTPAHCTBE

24

[TapannensHOCTH TpeX npsAMbIX. Teopema
o TpEX mapasuielbHbIX NpsAMbIX. Teopema
0 CKPEIIMBAIOLIUXCATIPSIMBIX

25

[TapannensHbie mnockoctu. [Ipuznaku
MapajuIeNbHOCTH JBYX IMIIOCKOCTEH

26

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH INIJIOCKOCTH,
HpOXOI[SIH_ICﬁ qgepe3 TOUKY, HC
IMpUHAJICKAIITY O JaHHOH IIOCKOCTH U
CIICICTBUS U3 HEE

27

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: O
napaJiiCJIbHOCTH MPAMBIX MIEPCCCUCHU A




IIpU IEPECEYCHUHN ABYX MapajlIe/IbHbIX
IIJIOCKOCTEHN TPEThEU

28

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
00 oTpe3Kkax mapajieaIbHBIX MPSIMBIX,
3aKIIFOYCHHBIX MEXKAY MapaIeIbHBIMU
IJIOCKOCTSIMU; O NEPECEUEHUH IPSIMOIL C
ABYM: TapaJlJICIIbHBIMU IIJIOCKOCTAMHA

29

[TapannensHO€ MPOEKTHUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
IMPOCKTUPOBAHMA.
N3o006paxkenuepa3HbIxpuryp B
MapajuIeIbHONIPOEKIINN

30

[TocTpoenune ceuenus, MpoOXoIAIIEro
4yepe3 JaHHYIO MPSAMYIO0 Ha YEePTEKE U
MapaJyIeIbHOIO APYTrOM NpsIMOHA.
Pacuérornomnenunit

31

[TapannensHas mpoeKUus, IPUMEHEHUE
JUI IOCTPOCHUSI CEYCHHH KyOa 1
napajuiesienunesa.
CaolicTBanapajuiesienuie1a u Npru3Mbl

32

[ToBTOpenue: Teopema [ludaropa Ha
IJI0CKOCTH

33

IToBTOpEHME:
TPUTOHOMETPUSAIIPSMOYTOJIbHOTOTPEYT 01
bHHKA

34

CBoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napaesenumnena

35

Brruncnenue aauH OTpe3KoB B Ky0Oe U




IPSMOYTOJbHOM MapaUIeICIIUIIEAC

36

[MenTpanbHas mpoekuus. Yroic
COHAIPABJICHHBIMU CTOPOHAMM.
YToJIMeKIyNpsIMbIMUA

37

YTr0J1 MEeX1y IPAMBIMU B IPOCTPAHCTBE

38

Yroamex1yCKpenmBaromUMUCAIPSIMbIM
u

39

[lepneHMKyYISIPHOCTD PAMOU 1
mockocTH. [Ipru3nak
MEPIEHIUKYIISIPHOCTH MPSIMOM U
IJI0CKOCTH

40

[lepneHMKYISIPHOCTD IPSAMOU 1
mIockocTH. [Ipusnak
NEPIEHIUKYIIPHOCTH MPSIMOU U
IJIOCKOCTH

41

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

42

[TnockocTu U nepreHAUKYISIPHbIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

43

IInockocTu n NEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaxX

44

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
IInockoctucummerpuii B
MHOTOI'paHHHKaX

45

[leprieHAUKYISAp U HAKJIOHHAS.




[TocTpoenue neprneHuKymnsapa U3 TOYKU
Ha [PSMYIO

[lepnenuKyIsip ¥ HaKJIOHHASL.

46 [TocTpoenue neprieHAUKYIsIpa U3 TOUKH
Ha TIPSIMYIO

47 Pacuér paccTostHu# OT TOYKH 10
MJI0CKOCTH

48 PaccTostHre OT TOUKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH

49 Pacué€r paccTosiHMil OT TOUKH 10
MJI0CKOCTH

50 Teopema o TpEX nepneHANKyIIpax
(npsimas u oOpatHas)

51 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHas)
[Touck neprneHaAUKyISIPHBIX MPSIMBIX C

52 MTOMOTIIBIO IEPTIICHAUKYIISIPHBIX
IIJIOCKOCTEMN

53 OpTOroHaIHbHOCTIPOCKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, MPU3MBI,

54 MPaBUWJIBHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHAIILHOM MPOEKIINH
[TocTpoenue ceuenuii Kyoa, MPU3MBIL,

55 MPaBIWJIBHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHANLHOM MPOEKIINH

56 [Ipu3Hak nepneHIuKyIIPHOCTH MPSMOM
Y TUTOCKOCTH KaK CJIEJICTBUE CHMMETPUU

57 CriocoObl OMTYCTUTH MEPIIEHINKYISPHI:




CUMMCTpPUs, CABUT TOYKHU 10
MapajuIeIbHON IIPSIMOU

CaBur no HenapaienbHON IPSIMOH,

%8 M3MEHEHUE PACCTOSHUN
KonTtponsnas padora "B3anmuoe

59 pacIioyio>KeHUe MPSIMBIX U IMIIOCKOCTEN B
npocrpaHcTae”

60 VYTo1 MeX Ty IpSMO U TNIOCKOCTBIO

61 Yo MeX 1y IPAMOH U TUNIOCKOCTBIO

62 JIByrpanHsbIi yros. CBOMCTBO JINHEWHBIX
YIJI0B ABYTPAHHOTO yria

63 JIByrpanHsb1i yroy. CBOMNCTBO JINHEWHBIX
YIJI0B ABYI'PAHHOTO Yria
[leprieHAMKyIApHBIE MIIOCKOCTH.

64 CBoiicTBa B3aMIMHO TMEPIIEHIUKYISPHBIX
IJIOCKOCTEN
[Tpu3Hak nepneHauKyIspHOCTH

65 IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHmst IByX IIOCKOCTEH
NEePIEHANKYISPHBIX TPEThEeH MII0CKOCTH
[IpsiMoyrombHbIi napamuienenunen; Kyo;

66 U3MEPEHUs1, CBOMCTBA MIPSIMOYTOJIBHOTO
napaesenumnena

67 Teopema o aAuaroHanu NpsIMOYroJIbHOTO
napajuleNIENUIeNa U CIEICTBUE U3 HEE
CrepeoMeTpHuueckre U NPUKIAIHbIE

68 3aJ1a4d, CBSA3aHHBIE CO B3aMMHBIM

PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU




69

TpéXrpaHHbIl yrosi, HEpaBeHCTBA IS
TpexXrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB H
CUHYCOB JUJIs TPEXTPAHHOTO yria

70

FGOMeTpI/I‘ICCKOGMCCTOTOquHPOCTpaHCT
Ba

71

[ToBTOpEHME: CKPEMIMBAOIINECS
pr[MI)IG, napanneanme IIJIOCKOCTHU B
CT aHI[apTHI)IX MHOFOFpaHHI/IKaX

72

[Tapa mapaenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHIX

73

Brrunciienue paccToOAHUN MEXITY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO IEPIICHIUKYISPHOM
MJI0CKOCTH

74

KontponbHas padoTa "Yribl u
paccrosiHus"

75

CucreMaru3anus 3HaHUM
"MHOTOrpaHHUK U €ro 3JIEMEHTHI"

76

[Tpusma. [IpsMas 1 HaKIOHHAS TPU3MBI.
[IpaBunbHasmpuzMa

77

[Tpusma. [IpsiMas 1 HaKIOHHAS TPU3MBI.
[IpaBunpHasmpuzMa

78

[IpssmMot mapaiuienenunes,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo

79

BLIHYKJ'IHCMHOFOFpaHHI/IKI/I.




Teopemaldiinepa

Beinykieie MHOrorpanHuku. Teopema

80 Diinepa. [IpaBwibHBIC 1 1
MOJTYTIPAaBUIILHBIC MHOTOTPAaHHUKHU

81 [Tupamupa. Buasl nupamun. [IpaBunbaas 1
pamMuIa

82 Y cedeHHasIupamMuia 1

83 [Inpamua. Bunel nupamun. [IpaBunpHas 1
paMuIa

84 Pemenue 3amad mo reme 1
"MHuororpaHHuk"

85 KonTtponbHaspadora "MuororpaHHuku" 1

86 [TonsiTMe BEeKTOpa Ha MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CyMMaBeKTOPOB 1

88 Pa3nocTeBEKTOpPOB 1

89 [IpaBuonapannenenumneaa 1

90 YMHOXEHHUEBEKTOPAHAYNCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
IJI0CKOCTH

92 CkansipHOETIpOU3BEICHHE 1

03 Brruncnenue yrina Mexy BEeKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimmesanayn ¢ BEKTOpaMu

95 IIpocreiimmesanaun ¢ BEKTOpaMu

96 IIpocreiimmesanauun ¢ BEKTOpaMu 1




97

[Ipocrenmmesanaun ¢ BEKTOpaMu

98 O000111eHNE U cCUCTEMATH3AMI3HAHUIA

99 O00011eHNE ¥ cCUCTEMATH3AMA3HAHUI 1
10

0 NroroBasikoHTposbHasipaboTa 1
10

1 HroroBasikoHTposbHasipaboTa 1
10 .

9 O0001IeHne U cUCTEMaTU3 a3 HAHNI 1

OBIIEE KOJJMYECTBO YACOB I1O0 102

[TPOI'PAMME




11 KVIACC

KoaudecTBouacoB 3J'leKTp0HHLIeIII/I
Ne i/ Temaypoka B KouTpoubn IlpakTuyeckue  (pposbicodpasosa
cero bIepadoThI padoThbI TeJIbHbIepPeCypChl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 www.yaklass.ru
Ha IJIOCKOCTH U B IPOCTpaHCTBE" infourok.ru
5 [ToBTOopenue Tems! "CkansgpHoe 1 www.yaklass.ru
MIPOU3BEICHNE BEKTOPOB" infourok.ru
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 www.yaklass.ru
MEX/y BEKTOpaMH B TIPOCTpaHCTBE" infourok.ru
4 [ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAMO, 1 www.yaklass.ru
MPOXOJAIEN Yepe3 1B€ TOUKHU"
5 YpaBHEHHE IJIOCKOCTH, HOPMAaJlb, 1 infourok.ru
ypaBHEHHE IUIOCKOCTU B OTpe3Kax
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 www.yaklass.ru
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax
7 BekropHoenpousBeneHue 1 infourok.ru
3 JIuHeitHbIeHEepaBEHCTBA, 1 www.yaklass.ru
JMHEWHOETIPOrpaMMHUPOBAHUE
9 JIuHeliHbIEHEPAaBEHCTBA, 1 infourok.ru
JMHEWHOETIPOrpaMMHUPOBAHUE
10 AHanuTU4YeCcKrue METObl pacyéra yria 1 www.yaklass.ru
MEX]ly IPSMBIMH B MHOTOI'paHHHKaX
1 AHanmuTHuyecKre MeTO/Ibl pacuéra yria 1 infourok.ru
MEX]ly IUIOCKOCTSIMU B MHOTOT paHHUKaX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1 www.yaklass.ru
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IIJIOCKOCTH B KOOpAMHATAxX

13 HaxoxneHnue pacctosiHui OT TOUKHU JI0 www.yaklass.ru
IJIOCKOCTH B KyOe infourok.ru
14 HaxosxieHne pacCcTosiHUM OT TOYKHU 10 www.yaklass.ru
TUIOCKOCTH B MPABUJIBHOW THPaAMHUJIC infourok.ru
15 KonTpoabnas pabora Nel
Tema:" Ananutuueckas reomerpus’"
16 CeyeHHsIMHOTOTPaHHUKOB: www.yaklass.ru
CTaH/IapTHBIEMHOTOT PAaHHUKHU
17 CedeHUsIMHOTOTPaHHUKOB: METOICTIEIOB infourok.ru
CeueHnss MHOTOTPAaHHUKOB: CTaHAAPTHBIE www.yaklass.ru
18 IJIOCKOCTH, TIEpECeueHus PsIMbIX U
IJIOCKOCTER
19 [MapanenbHble MPSIMbIE U TUTOCKOCTH: infourok.ru
MapaJUICIIbHBIC CEYCHUS
20 [TapannenpHble NPSAMBIE U TJIOCKOCTH: www.yaklass.ru
pacy€T OTHOIIECHUM
21 [MapanenbHble MPSIMbIC U IUIOCKOCTH: YIJIbI infourok.ru
MEXAY CKPEIIUBAIOIUMUCS IPAMBIMU
[lepneHIuKyIspHBIE IPSIMBIE U TUIOCKOCTH: www.yaklass.ru
29 CTaHJApTHbIE Napbl IEPIEHAUKYIISIPHBIX
IJIOCKOCTEN U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB
23 [lepnieHIuKyIIpHBIE IPSMBIE U TUIOCKOCTH: infourok.ru
TEOpEMa O TPEX MEPIEHANKYIAPAX
24 [lepnieH UK YIIApHBIE IPAMBIE U IUNIOCKOCTH: www.yaklass.ru

BBIYUCJIICHUA JJIMH B MHOT'OT'paHHUKAX
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HOBTOpeHI/IeI rmiomaan MHOTOYTOJIbHUKOB,

infourok.ru

25 (hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
moa00ust
[ToBTOpEHME: MIOIIAAX MHOTOYTOJIBHUKOB, www.yaklass.ru
26 (hopMyITBI IS TUTOIAJICH, COOOpasKeHuUs
moa00ust
[ToBTOpEHUE: TIIOIAI! MHOTOYT OJIbHUKOB, infourok.ru
27 (hopMyBI IS TUTOMIAJIEH, COOOpaKEHUS
moo0us
[lnomanm ceyeHnii MHOTOTPaHHUKOB: www.yaklass.ru
28 TIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t
[Tnomaay cedeHnii MHOTOTPaHHUKOB: infourok.ru
29 IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t
KonTtponsHas padorta Ne2
30 Tewma:"IloBTOpEeHME: MHOTOTPAHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"
Hunuaapudeckas HOBEPXHOCTb, www.yaklass.ru
31 00pasyromue MUJIHHIPUICCKOM infourok.ru
MMOBEPXHOCTHU
32 Hunuuap. [psmoii KpyroBoi HUIUHAP. www.yaklass.ru
[Tnomaas MOBEpXHOCTH LUIMHIIPA
33 Konnyeckas moBepXxHOCTh, 00pa3yroriue infourok.ru
KOHUYeCKoi moBepxHocTu. Konyc
34 CeueHune KOHYyca IIIOCKOCTBIO, vaw.yaklass.ru
napaieNbHOM MIOCKOCTH OCHOBAHUS infourok.ru
35 YceuéHHslil kKonyc. M300paxeHne KOHycOB www.yaklass.ru
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U YyCEUYEHHBIX KOHYCOB

infourok.ru

36 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHON Yvww.yaklass.ru
MOBEPXHOCTH KOHYCa infourok.ru

37 [Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM Yvww.yaklass.ru
MOBEPXHOCTU KOHYCa infourok.ru
CrepeomeTpuiecKkue 3a1a4i Ha www.yaklass.ru

38 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE,
MMOCTPOCHUEM CEUCHHI UJIMH]IPA, KOHYyCa
CrepeoMeTpHudecKre 3aJ1aud Ha infourok.ru

39 IOKA3aTEIILCTBO U BEIYMCIICHHE,
MTOCTPOCHUEM CEUCHHI UJIMH]IPA, KOHYyCa

40 [Ipuxnagnsie 3a1a4u, CBSI3aHHBIE C www.yaklass.ru
IATHHAPOM

a1 [TpuknaaHbie 3aauu, CBSI3aHHBIC C infourok.ru
WIAHIPOM

42 Cdepa u map www.yaklass.ru
Iepeceuenre chepsl H apa ¢ IIOCKOCTHIO. infourok.ru

43 Kacanwue mapa u cepsi mmockoctero. Bua u
n3o0pakeHUenapa
[Tepecedenue cdepsl U mapa ¢ II0CKOCTHIO. www.yaklass.ru

44 Kacanwue mapa u cepsl mmockoctsro. Bua u
n300pakeHuenapa

45 YpaBIieHI/Ie cdepsl. [Inomanp chepst u e€ infourok.ru
qacrei

46 Cummerpusicdepsl 1 mapa www.yaklass.ru
CrepeoMeTpHuueckue 3aJ1auu Ha infourok.ru

47 JIOKa3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

co cepoii u mapom, MOCTPOCHUEM UX
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CEUYEHUN IIIOCKOCTBIO

CrepeomeTpuiecKkue 3aj1au Ha www.yaklass.ru
48 JTI0KA3aTeJIbCTBO U BHIYMCIICHHE, CBSI3AHHbBIC
co cepoii u mapom, MOCTPOCHUEM X
CEYECHMH TUIOCKOCTBIO
49 [Ipuknagnbie 3amaum, CBsI3aHHbBIE cO chepoit infourok.ru
Y TIIapoM
[ToBTOpEHUE: OKPYKHOCTH Ha IUIOCKOCTH, www.yaklass.ru
50 BBIYHCIICHUS B OKPY)KHOCTH, CTaHJIapTHBIC
noxoous
51 Paznianbeie KOMOWHAIMY TET BPAIICHUS U infourok.ru
MHOTOTPaHHUKOB
3amaun o Teme "Tena u MOBEPXHOCTH www.yaklass.ru
52 BpaieHus"
53 3amaun 1o Teme "Tena U MOBEPXHOCTH infourok.ru
BpaieHus"
54 Kontponbnas padota Ne3 Tema:"Tena u
MOBEPXHOCTH BpamieHus"
infourok.ru
55 O6béM Tena. O6beM MPSIMOYTOJIBHOTO
napajiesenuneaa www.yaklass.ru
56 3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType www.yaklass.ru
Ky0a; O TPUCEKIIUU yTiia
CrepeoMeTpHUECKHUE 3a1a4H, CBSI3aHHBIE C infourok.ru
57 00BEMOM MPSMOYTOJIBHOTO
napasuieNnenuneaa
58 [Ipuknagnelie 3a1auu, CB3aHHBIE C www.yaklass.ru

BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
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Iapajiiejacnuicaa

59 OO0BEMIPAMOUTIPH3MBI infourok.ru

60 CrepeoMeTprIeCKHe 3a/Ia4H, CBSI3aHHBIC C www.yaklass.ru
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

61 [Ipuknaaneie 3a1a4uu, CBsI3aHHbBIE ¢ 00BEMOM infourok.ru
MPSIMOM TIPU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOIIIBIO www.yaklass.ru

62 OTIpeNIeNIEHHOTO MHTETpaa.
O6BbEMHAKIIOHHOUITPU3MBI
Brrunciienne 0065EMOB TEI ¢ TOMOIIBIO infourok.ru

63 OTIPeICIEHHOTO HHTETpaa.
O6BEMIIUpamMuIbI

64 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE www.yaklass.ru
00bEMOB MUPAMHU/T C OOITUM yTIIOM

65 dopmyna 00béMa rpamuabl. OTHOIIEHHE infourok.ru
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

66 CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHBIE C www.yaklass.ru
00bEMaMU HAKIIOHHOM MPU3MBI

67 CrepeoMeTpHUECKHUE 3a/1a4H, CBI3aHHBIE C infourok.ru
o0BEMamMu MHpPaMUIbL
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI www.yaklass.ru

68 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

69 [Ipuknanueie 3anaun o Teme "OOBEMBI infourok.ru
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUIBI

70 [Ipumenenne 06EMOB. Brruncnenue www.yaklass.ru

pacCcToAHUA N0 MIOCKOCTU
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KonTtponsnas padora Ne4 Tema: "O06bEM

71 \
MHOTOTPaHHUKA

79 O6bem muuHapa. Teopema 06 00bEMeE www.yaklass.ru
MPSIMOTO HIAJIHHPA infourok.ru

73 Brranciienune 00bEMOB TEJI ¢ TTOMOIIBIO infourok.ru
onpenenéHHoro uuTerpaita. OopéMKoHyca

74 [Tnomaau 60KOBOM M MOJTHOM MOBEPXHOCTH www.yaklass.ru
KOHyca

75 CrepeoMeTprIeCcKHe 3aJIa4d, CBSI3aHHBIC C infourok.ru
BBIYHCIICHUEM 00BbEMOB IIWITHHIPA, KOHYCa

76 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1 www.yaklass.ru
IJTONI[A 1 TOBEPXHOCTEN Ten"
OO0BéM mmapa u mapoBoro cexkropa. Teopema infourok.ru
00 00béme mapa. [Tnomanp cdepsr.

77 CrepeoMeTprYeCKUe 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TI1apa, MapOBOTO
CEerMeHTAa U IIapOBOTO CEKTOpa
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI www.yaklass.ru
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u

78 TIJIOIIAIBIO CEPHI.
CoOTHOIIEHUAMEX AYTUIOIAIIMUIIOBEPXHOC
TEW 1 00BEMAMUIIO JOOHBIXTEN
ITooOHBIE TENIA B MPOCTPAHCTBE. infourok.ru
N3menenne 00bEéMa rpu mo00uu.

79 CrepeoMeTpHUecKUe 3a/1a41, CBSI3aHHbIE C
BBIUHCIICHUEM 00BEMOB TeIl U ILIOMIAACH
IOBEPXHOCTEN

80 KontponsHas padora Ne5 Tema: "[Tnomanu
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MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

JIBuxenus npocrpaHcTBa. OToOpakeHHUsI. www.yaklass.ru
81 JIBrokeHus U paBeHCTBO ¢uryp. O0mme infourok.ru

CBOMCTBA JIBHKCHUI

Bunb!l nBrkeHuUi: mapauiebHbII IEPEHOC, www.yaklass.ru
82 LEHTpaJIbHAsl CAMMETPHUS, 3€pKajIbHasI

CUMMETpPHS, TIOBOPOT BOKPYT MPSMOi
83 [IpeobpazoBanus nonoous. [Ipsmas u chepa infourok.ru

Ditnepa
84 ['eomeTpruueckue 3ajau Ha IPUMEHEHHE www.yaklass.ru

TIBUKCHUS
85 KonTponsnas padora Ne6 Tema: "J[Bukenus

MIpOCTpaHCcTBA"

oOuratoriee noropexue 11 noHsATHil u Y .

00606 11 www.yaklass.ru
86 MeTo10B Kypca reomerpun 10—11 knaccos,

cucrtemaTtusanus 3Hanuil: "l[lapamienbHOCTh

NPSAMBIX U IJIOCKOCTEHN B MpOCTpaHCTBE"

O6o06mmaroree mosropeHue 11 noHATHI U infourok.ru

|y

87 MeTo/10B Kypca reomerpun 10—11 knaccos,

cucTtemMaTu3anus 3HaHuil: "BekTopsl B

npocrpanctae"

O6o6maromiee nopropenue 11 nonsTuii u www.yaklass.ru
88 MeToJI0B Kypca reomerpun 10—11 knaccos,

cucTemMaTu3alus 3HaHuil: "BekTopsl B

nmpocTpaHcTae”

Oo6o6maroree moroperue 11 MoHATHH U infourok.ru
89 MeTo10B Kypca reomerpun 10—-11 xnaccos,

cucremarusanus 3Haguii: "O0beM
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MHOTOTpaHHHUKa"

O6o6maromee noproperue 11 nonsTuii u www.yaklass.ru
90 MeToJI0B Kypca reomerpun 10-11 kaccos,

cucreMaruzanus 3HaHuii: "O0bemM

MHOTOrpaHHUKa"

O6o6mrarommee noproperue 11 mowsTHiA 1 infourok.ru
o1 MeTo/10B Kypca reomerpun 10—11 xnaccos,

cucreMaTusanus 3Hanuii: "Ilomann

TMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

O6o06mmaromiee nopropenue 11 noustuii u www.yaklass.ru
92 MeTOJI0B Kypca reomerpun 10—11 xnaccos,

cucremaru3anusa 3Hagui: "Imomann

TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"
93 HroroBasikoHTpoJIbHasipaboTa
94 HroroBasikoHTpoJIbHasspaboTa
95 IToBTOpEHUE, 0000IICHUE U infourok.ru

cUCTeMaTu3allus 3HaHUH

Hctopus pazBuUTHsI CTEPEOMETPUN KaK www.yaklass.ru
96 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX

WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHSI CTEPEOMETPHHU KaK infourok.ru
97 HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX

WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUH KaK www.yaklass.ru
98 HayKH 1 €€ poJib B pa3BUTHH COBPEMEHHBIX

WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA
99 HcTopus pa3BUTHS CTEPEOMETPUH KaK infourok.ru
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HAaYKHU U eé POJIb B pa3BUTHUU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJOTHH

Hcropus pasBUTHS CTEPEOMETPUM KAK www.yaklass.ru
100 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1

WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPUH KaK infourok.ru
101 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1

WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPHUH KaK www.yaklass.ru
102 HAyK{ U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1

WH)KECHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

ApYyTIOHA
H Anunca
IOpbeBH
a

MopnncaHo uM$pPoBOI NOANUCHIO:
ApyTioHaH Anuca lOpbeBHa

DN: c=RU, st=JleHnHrpagckasa obnactb,
|I=ropop Bonxos, title=[npekTtop,
o=MYHULINMAJIbHOE
OBLLEOBPA30OBATE/IbHOE
BIOOXETHOE YYPEXKOEHUE
"BOJIXOBCKAA CPEAHAA
OBLLEOBPA3OBATE/IbHAA LLKONA
Net",
1.2.643.100.3=120B3031353837313335
323530,
1.2.643.3.131.1.1=120C3437303230313
13239393136,
email=volkhov1.school@mail.ru,
givenName=Anuca IOpbeBHa,
snN=ApyTIOHAH, cN=ApyTIOHAH Annca
lOpbeBHa

[ata: 2024.08.30 11:20:14 +03'00'
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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