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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yue6HOro kypca «I'eomerpus» yriy0iaeHHOro ypoBHS IS
oOyuaromuxcsa 10 —11 kiaccoB pazpaboTrana Ha OCHOBE:

— @epepanbHoro 3akoHa Poccuiickoit @enepannn ot 29.12.2012 Ne 273— @3
«O0 oOpazoBanuu B Poccuiickoit ®enepauuu», ¢ H3MEHEHUAMH U
JIOTIOJTHEHUSIMU;

— (QeaepanbHOro rocyJapcTBEHHOr0 00pPa30BATENIBHOIO CTAaHIAAPTa CPEIHErO
oOmero oOpa3oBaHusi (Mpuka3 MwuHHCTEpPCTBa OOpa30BaHUS M HAYKH
Poccuiickoit ®eneparuu or 17.05.2012 Ne 413 «OO0 yTBepKIeHUU U
BBEJICHNH B JeiicTBHe (eaepaibHOro o0pa3oBaTenbHOrO CTaHIapTa
CpeaHero o0IIero 00pa3oBaHus»), C USMEHEHUSIMU U JOTIOJTHCHUSIMU;

— mnpukaza Munnpocsenienuss Poccum ot 18.05.2023  Ne371  «O6
yTBepXAeHUN (eneparbHO 00pa30BaTENBHONW MPOTPaAMMBlI  CPEIHETO
o01iero oOpa3oBaHUs»;

— mnpukaza Munnpocsenienusi PO or 22.03.2021 Ne 115 «O6 yTBepxaeHUH
[Topsiaka opraHu3alMu U OCYLIECTBIEHUST 00pa30BaTENbHON J1€ATEIbHOCTH
[0 OCHOBHBIM 00111€00pa30BaTEJIbHBIM MporpaMmaM - 00pa30BaTEIbHBIM
nporpaMmaM HayaJlbHOTO OOILEro, OCHOBHOI'O OOIIET0 U CPEAHEro OOILEero
o0pa3oBaHUsY;

— denepanbHO paboyeit mporpaMMbl 1O TeOMETPHUH(YTITYOJIEHHBIH YPOBEHB)

— Konuenmuu pa3Butus MaTeMaTH4e€CKOro o0pa3oBaHuUs;

— CII 2.4.3648-20 «CaHuUTapHO-3MUACMUOJIOTUYECKUX TpeOOBaHUN K
OpraHM3alysIM BOCHUTAHUS U OOyueHUs, OTAbIXAa U O3J0POBJICHUS JIeTeil U
MOJIOJIEKH», YTBEPKACHHBIX ITOCTAHOBJIEHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «['urnennueckre HOPMATUBEI U TPEOOBAHUS K
oOecrieueHuto 6e30nmacHOCTH U (WIH) 0€3BPETHOCTH /IS YEIOBEKa
(baKkTOpOB cpeibl OOUTAHMS, YTBEPKIECHHBIX TOCTAHOBICHUEM TJIABHOTO
canuTtapHoro Bpaya ot 28.01.2021 Ne 2;

— denepanbHOTO  TEpeYHS ~ y4YCOHWKOB,  YTBEPXKICHHBIH  MPUKA30M

Munnpocsewmenust Poccun ot 21.09.2022 Ne858;

— VYuebHoro miana cpegaHero obmiero oopazoBanus MBOY «COILL NoSy;

— Tlomoxenus o pabodeir mporpamMme IO y4eOHOMY TIpeAMETYy, Kypcy,
TUCIUILINHE (MOIYJIIO).



I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmiero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMHUpyeMOe NpU  U3YUYEHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIABHIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOIB3YIOTCS IIPU PELICHUM 3a]1ad €CTECTBEHHO-HAY4YHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHoro kypca «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBHUIYAIbHBIX CHOCOOHOCTEW OOydYarouuxcs Mpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MmpeamMeTHo obnactu «MareMaTtuka u
uHpopMaTuka»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NpPUOOpETeHHs |
UCIIONIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCUOHATBHOTO
0o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMAaTHUKH.

[IpropuTeTHBRIMH 3a/layaMu Kypca TE€OMETpUM Ha YrIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh M HU3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHATHUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMBbl M HaXOAWUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJACIAX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTHUYECKUX Teopuid, (GopMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHue yMEHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peuIeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJIMMOCTHM  JIOKa3aTelbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpEca K U3YICHHIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JUHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI 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 ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh 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).



COILEPKAHUE 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 CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

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

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
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 NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
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 MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

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

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 HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH 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: UWIMHAPUYECKAs TIOBEPXHOCTh, 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 iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

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

KoMOuHanuy 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, BIUCAHHOH B MHOTOIPAaHHHMK WIH 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 CTEPEOMETPUUECKUX 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, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue 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 JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasd CUMMETPHS, 3€pKaJbHAs CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJAEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpakaaHcKoe BOCIIMTAHUE:

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

2) naTpuoTH4YecKoe BOCIMTAHHE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3J0pOBOro M 6€30MacHOro 00pasa >KH3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030OPOBUTEIIHLHOMN €S TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c(epbl YeJIOBEYECKOH eSITeIbHOCTH, ATamoB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJMBUIYaJIbLHO 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
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUECHHI, YMO3aKIIOUEHUH M0 aHAJIOTUH;

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

BbIOMpaTh cmocod pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



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

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro o0ObeKTa, BJICHUs, poLecca,
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 JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX 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 CaMOCTOSATENILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

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

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE 1elCTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTHh TMPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNIbTATOB ACSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHON pPaOOThI, pachpenemsiTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCUCTBHUS C APYTUMHU YI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;



CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (IIpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATh MOHSITHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBINIOJIHSTh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MATEMaTUYECKHUX 3aJa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NIPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha T[PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATh PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOJieMbl, MOJEINPOBATh pealbHbIE CUTyallud Ha S3bIKE TC€OMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHUX
HNOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh MPEACTABICHHUs] 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPHHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.



K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IIMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILCHUS: [IIJIMHAPOM,
KOHYCOM, chepoit u mapom;

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

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M Te€J BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L€JI0M, HAa TPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METOAa IIPU PEILICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus MOA00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepPE3 BEPLIMHY ), CEUEHUS 11apa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANONATalOINX HECKOJIBKO IIAaroB pELICHUs, €CIU YCIOBUSA
PUMEHEHHUS 3a]1aHbl B IBHOM U HEABHOU dopme;

peumare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  IOJIyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyiaupoBaHHOHW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTyallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TemaTn4yeckoe NIIAHUPOBAHUE COCTABJICHO € Y4¢TOM padoueil MporpaMMsl
BOCIIUTAHMSA U peau3yeT BOCIMTATENbHBIH NOTEHIHMAJ B CJIeAYOIINX
¢popmax:

¢ 100YXJIeHHEe 00yJarouIuxcsi COOMI0AaTh Ha YPOKE OOLIETPUHSITHIE HOPMBbI
MOBEJICHMUSI, TIPaBuUiIa OOIIEHUSI CO CTAPIIUMHU (T1€1aroru4ecKuMu pabOTHUKAMU)
Y CBEpCTHUKAMHU (00yYarOIIUMUCS ), MPUHITUIIBI Y4eOHON AUCIUTIIIUHBI U
CaMOOpIraHHU3aluy;

® [IPUBJICYEHUE BHUMAHHUA 00YYaIOIIMUXCS K IEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha YpOKax MpeMETOB, SIBJICHUI, COOBITUN Yepe3: JEMOHCTPALIMIO 00yYatoIUMCS
OPUMEPOB OTBETCTBEHHOT'O, TPAXAAHCKOTO MOBEACHUS, IPOSBICHUS
YeJIOBEKOJI00Us U 0OpocepIeYHOCTH; 0OpallieHne BHUMaHUs Ha HDAaBCTBEHHbIE
aCIEeKThl HAYYHBIX OTKPBITUN, KOTOPbIE U3YYalOTCsl B JAaHHBIM MOMEHT Ha YPOKE;
Ha JiesiTeliel HayKu, IOJIMTUKOB, CBSI3aHHBIX C U3yYaeMbIMH B TAHHBIA MOMEHT
TEMaMH, Ha TOT BKJIaJl, KOTOPbII OHM BHECIIHM B PAa3BUTHE HAIlIeW CTPaHbI U MUPA,
Ha JIOCTOMHBIE MOAPAXKAHUS TPUMEPDI UX KU3HU, HA MOTUBBI UX MOCTYTKOB;
UCIIOJIb30BaHKE Ha YpoKax WH(OpMaIKK, 3aTparuBaroiell BaXKHbIe COIMATbHbBIE,
HPABCTBEHHBIE, STUYECKHE BOIIPOCHI;

® JICTI0JIb30BaHNUE BOCIIUTATEIbHBIX BOBMOXKHOCTEH COJIep:KaHus y4eOHOTO
npenmMeta st GOpMHUPOBAHUS Y 00YUAIOIIUXCS POCCUHUCKUX TPAAUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLIMOKYIBTYPHBIX IIEHHOCTEN Yepe3 moa0op
COOTBETCTBYIOIUX TEKCTOB JJI U3YUYEHUSI, TPOOIEMHBIX CUTYaLIUH JJIst
00CYXEHHUS B KJacce;
® UHUIIMUPOBAHKUE OOCYKIEHUH, BEICKA3bIBAHUI CBOETO MHEHHSI, BRIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIICHUSI K U3Yy4aeMbIM COOBITUSIM, JIUIIAM;
® BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEYP, KOTOPhIE TOMOTAIOT MOAIEPKATh
MOTHBAITUIO 00YYAIOUTUXCS K MOJYYCHUIO 3HAHWM, HaJa)KMBAHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTAl0T YCTAHOBIICHUIO
100poXkKenaTeIbHOM aTMOC(EpbI BO BpEMS YPOKa;

® IPUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThl, CTUMYIHPYIOMINX
MO3HAaBaTEIbHYI0 MOTHUBALIMIO 00YYaIOIINXCS;

® IpUMEHEHHE IPYNIOBOM pabOThI UM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOTHI U B3aMMOJEHCTBHIO C IPYTUMHU
00yJaromMUMuC;
® BEIOOp M HCTIONIB30BaHKUE HA YPOKaX METOJIOB, METOAMK, OKa3bIBAIOIINX
BOCIIUTATEJIBHOE BO3/IEHCTBHE HA IMYHOCTh B COOTBETCTBUHU C BOCIIUTATEIBHBIM
UJeaoM, IEeIbI0 U 3aJadaMi BOCIIUTAHMS;



® UHUIMUPOBAHUE U MOAJIEPKKA UCCIEA0BATEIBCKON NEATEIbHOCTH
IIKOJIBHUKOB B (DOpME BKIIIOUEHHUE B YPOK PA3IMUHBIX UCCIIEIOBATEIBCKUX
3aJlaHUui, YTO JAET BO3MOKHOCTh 00yYarouMcsi IpUOOPECTH HABBIKU
CaMOCTOSITEIILHOTO PELIECHUS TEOPETUUECKON MPOOIIEMBbI, TEHEPUPOBAHUS U
oopMieHUsI COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOIO OTHOIIEHHUS K Uy KUM
uaesM, MyOJIUYHOTO BBICTYIIEHUS, apIYMEHTUPOBAHUS U OTCTaWBAaHUS CBOEH
TOUYKH 3pEHUS;

® YCTAaHOBJICHUE YBAXKUTEIbHBIX, JJOBEPUTEIIbHBIX, HE(HOPMATbHBIX OTHOIICHUI
MEX1y YUYUTEJIEM U YYEHUKAaMHM, CO3/IaHHe Ha YpOKaX SMOI[MOHATIbHO-
KOM(DOPTHOM Cpeibl.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoimmuecTBo DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM 4acoB opMet KotTpOI (uu¢poswIe)
n/n NPOrpaMMblI Beero Kontpoabnbie | IlpakTnueckne | 00pasoBare/ibHbIe
padoTsl padoThbI pecypchl
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue NpsIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 1
MPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5 1
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12 1
3 [ToBTOpEHME, O606IHCHI:I€ u 5
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME




11 KVIACC

KoimmuecTBo DJIEeKTPOHHbIE
D opMBI KOHTPOJISA
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM 4acoB (uudgpossbie)
nporpamMmsl Beero Kontpoabnbie | IlpakTtuueckne = 00paszoBaTesibHbIE
padoThbI padoThbI pecypchl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HICH%C u 15 1
cHCTEeMaTH3aIHs 3HAaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 0

I[TPOTPAMME




Ne Tema KoanyecTBo KoppekTuposka
4acoB Mara mo dara mo
IJ1aHy pakry
IloBTOpEeHUE MUIIAHNMETPHH 4u
1 [ToBTOpenue miannmeTpun. TpeyroybHUK.
1
2 [ToBTopenue mnanumetpun .CpenHsis TMHUS TPEYTOJIbHUKA. 1
buccekrpuca yrna tpeyroiabHuka. CBOMCTBO MeMaH TPEYyroIbHHKA.
[Ipu3Haku mogo6Ust TPEYrOJbHUKOB.
3 IToBTopenue mnannmerpun. Teopema Paneca Teopema Menenas. 1
4 [ToBTopenue muanumerpuu. Teopema Paneca Teopema MeHenas. 1
BBenen | AKCMOMBI CTepeOMeTPHH, X CJIEACTBUS S4
e
5 OCHOBHBIE IOHATHUS CTEPEOMETPUN 1
6 AKCHOMBI CTEPEOMETPHH. 1
7 CrnencTBus U3 aKCHOM CTEPEOMETPUN 1
8 CrnencTBrs U3 aKCUOM CTEPEOMETPUN 1
9 CrnencTBus U3 aKCHOM CTEPEOMETPUN 1
I'naBal | [lapajjieibHOCTHh NPSIMBIX M IVIOCKOCTEM 234
10 Ilepecekaromuecs 1 napajuieibHble MpsMbIE B IpocTpaHcTBe. [lapamiensHoCTh 1
TPEX NPSMBIX
11 [TapaymieabHOCTh NPSMOM U MIJIOCKOCTH. 1
12 [TapanneabHOCTh NPSAMOM U MIJIOCKOCTH. 1
13 CkpemuBaroniecs npsiMbie 1
14 VYTiIBl ¢ COHANpaBICHHBIMU CTOPOHAMHU, YTOJI MEXKAY NPSMBIMU B 1
IIPOCTPAHCTBE.
Konrpoabsnas padora Nel «IlapasniielbHOCTh NPSAIMBIX, IPSIMOI H 1
15 LIOCKOCTH»
16 [TapannenpHble mockocTu. IIpu3Hak nmapajiesbHOCTH JBYX IUNIOCKOCTEN 1
17 [TapayutenpHble TWIOCKOCTU. [IpU3HAK mapaiiesIbHOCTH ABYX IJIOCKOCTEN 1
18 CBolicTBa NapauIeIbHbIX INIOCKOCTEN 1




19 CBolicTBa NapajuIeIbHbIX MJIOCKOCTEN 1
20 [TapannenbHoe U LIEHTpaJIbHOE NTPOeKTHpOoBaHue. OCHOBHbBIE CBOMCTBA 1
MapajIeIbHOTO MPOEKTHPOBAHMSL.
21 [TapannenpHoe U LIEHTpalIbHOE NpoeKTHpoBaHue. OCHOBHBIE CBOMCTBA 1
MapajuIeIbHOTO MPOEKTHPOBAHMSL.
22 Terpasap 1
23 [Tapannenenunen 1
24 Ceuenne MHOTOrpanHuKoB. [locTpoenue ceuenmit 1
25 IToctpoenue ceuennii. Meton cineaoB AJisl HOCTPOCHHS CEYEHUI 1
26 N300paxkenue npocrpancTBeHHbIX puryp. Iloctpoenune ceuenmit 1
27 N300paxkenue npoctpaHcTBeHHbIX puryp. IlocTpoenue ceueHuit 1
28 N300paxkenue npocrpancTBeHHbIX puryp. [locTpoenune ceuenmit 1
29 N300paxkenue npoctpaHcTBeHHBIX puryp. IlocTpoeHune ceueHuit 1
30 N300paxeHue npocTpaHcTBeHHBIX Guryp. [TocTpoeHune ceueHuit 1
31 N300paxkenue npocrpancTBeHHbIX puryp. [locTpoenue ceuenmit 1
32 KonrpoabHast pagora Ne2 "Ilapa/uieibHOCTD II0CKOCTEH " 1
I'naBa | [lepneHaAMKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH 424
1
33 IToBTopenue. Teopema [Tudaropa Ha IOCKOCTH, TPUTOHOMETPHUS 1
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
34 [leprieHAMKYIIpHBIE NIPsIMbIE B IPOCTPAHCTBE 1
35 IleprieHAMKyIpHbIE NPsIMbIE B IPOCTPAHCTBE 1
36 [leprieHAMKYISAPHOCTD NPSIMOM U MJIIOCKOCTH 1
37 ITpu3HaK nepneHuKyJIIpHOCTH NPSMON U MJIOCKOCTH 1
38 [Tpu3HaK nepneHauKyJIIpHOCTH NPSIMON M IJIOCKOCTH 1
39 Teopema o npsiMOii, NepIeHINKYISIPHOM MIOCKOCTH 1
40 OpTOoroHaJIbHOE MPOCKTUPOBAHUE 1
41 [leprieHAMKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MJIOCKOCTH, 1
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH, PACCTOSIHUE MEX/1y apajieIbHbIMU
wiockocTsMu. [lepnenaukynsap u HakiaoHHas. [locTpoeHue neprneHaAuKyIspa u3
TOYKH Ha NMpsAMY0. PaccTosiHne Mex 1y CKpelMBalONIMMHUCS TPSIMBIMU
42 [leprieHAMKYISAp U HAKIOHHBIE 1
43 IlepnieHqUKYIIAp ¥ HAKIIOHHBIE




44

IlepneHUKyIIAp ¥ HAKIIOHHBIE

45 IlepneHUKYJISIp ¥ HAKJIIOHHBIE 1
46 Teopema o Tpex neprneHauKyIsIpax 1
47 Teopema 0 Tpex neprneHaAnKyIspax 1
48 Teopema 0 Tpex nepneHauKyIsIpax 1
49 Teopema 0 Tpex nepreHaAnKyIspax 1
50 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. 1
o1 KonTtpoabHas padora Ne3 no teme "[lepneHauKyJIApHOCTL NPAMOii U 1
mjiockocru"
52 VYo MeXly PsIMOH U TIOCKOCTBIO 1
53 YTr0J1 MEeX Iy IPAMOH U TUNIOCKOCTBIO 1
o4 YT011 MEXTy IPSMOI U TNIOCKOCTHIO 1
55 YroJ1 MeX 1y IpAMOHN U INIOCKOCTBIO 1
56 YTr0J1 MEeX Iy IPIMOH U IUNIOCKOCTBIO 1
57 JIByrpaHHBIN yroi 1
58 JIByrpaHHBIN yroi 1
59 JIByrpaHHbIN yroJ 1
60 JIByrpaHHBIN yroi 1
61 JIByrpaHHbIi yroJ 1
62 [TepieHAMKYISAPHBIE TIIIOCKOCTH 1
63 [Ipu3HaK NepHeHIUKYJIIPHOCTH INIOCKOCTEN 1
64 [Ipu3Hak NepneHIMKYIIPHOCTH IIIOCKOCTEN 1
65 IIpu3Hak nepneHMKyIIpHOCTH MIIOCKOCTEN 1
66 Teopema o npsAMOI niepecedeHns IByX MIOCKOCTEW NEPIEHINKYIIIPHBIX 1
TPETHEN INIOCKOCTH.
67 TpéxrpanHbslii © MHOTOIPAHHBIE YIJIbI. 1
68 TpéxrpaHHblii 1 MHOTOIPAHHBIE YIJIBI. 1
69 TpEXrpaHHbIl U MHOTOI'PAHHBIE YIJIBL. 1
70 IIpsAMOYrosIbHBIN NTapasuIeIenuIe 1
71 IIpsAMOYrOJIbHBIN NTapasuIeIeuIIe 1
72 [TpsiMOyroJIbHBIHN NMapasienenunes 1
73 IIpsAMOYrosIbHBIN NTapasuIeIenuIe ] 1




74 Kountpoabnas padora Ne4 no teme'' llepnenankyasipaocTs niaockocrein' 1

I'naBa | MHOrorpaHHuKH 114

i

75 Bunbsl MHOTOrpanHukoB. KpaTgaiiimye Iyt Ha IOBEPXHOCTH MHOTOI'PAHHMKA. 1
Teopewma Ditnepa.

76 N- mpu3Ma, MpsiMasi U HaKJIOHHAsI PU3MBbI 1

7 [Tapannenenunen 1

78 [IpaBunbHas npusma 1

79 [Tnomans 60KOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMON TPU3M 1

80 n-yronpHas nupamuja. [lpaBunsHas nupamuaa. CoiictBa pédep 1 GOKOBBIX 1
IpaHell NPaBWIBHOW MUPAMUJIBI.

81 [Tnomaas 60KOBOM M MOJTHOW MOBEPXHOCTH MPABWILHON MUPAMHU/IBI. 1

82 YcedéHHas mupaMuia, TeopeMa O TUIOMIAIN YCCUEHHON THpaMUIbL. 1
Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEé0pa, TMaroHalu, yriibl.

83 Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEé0pa, TUaroHaliu, yriibl. 1

84 [IpaBunbHBIE MHOTOTPAHHUKH. DJIEMEHTHI CHMMETPUHN MTPABUIIbHBIX 1
MHOTOTPaHHUKOB.

85 KontpoJubHas padora NeS no reme'' MHororpanHuku' 1

I'naBa | BekTOopbl B IPOCTPAHCTBE 124

(\Y4

86 BekTop B npocTpancTBe PaBeHCTBO BEKTOPOB. 1

87 JleicTBHS C BEKTOpaMHU: CIIOKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX 1
BEKTOPOB, CBOMCTBA CJI0KEHUSI BEKTOPOB.

88 JlelicTBUA C BEKTOpaMH YMHOKEHUE BEKTOpa Ha 4nciio. CBOMCTBA YMHOXKEHHUS 1
BEKTOPA HA YUCIIO

89 Kommnanapusie Bektopbl. [Ipru3Hak KoMmiiaHapHOCTH TPEX BEKTOPOB. 1
[IpaBusio nmapasenenumnena.

90 Teopema 0 pa3i0KEeHUH BEKTOpPA MO0 TPEM HEKOMILIAHAPHBIM BEKTOPaM. 1

91 [IpsiMoyroipHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE 1

92 Koopaunnatsl BekTopa. CBsi3b MEX/Iy KOOpAMHATAMHU BEKTOpPA U KOOpAUHATAMU 1
TOYEK.

93 Yron mexay Bektopamu. CKaJasipHOE POU3BEIECHHE BEKTOPOB. 1

94 CkansipHO€ NMPOU3BEJICHNE, BEIYMCIICHUE yIila MEXAY BEKTOpaMH B 1




IIPOCTPAHCTBE.

95 [IpocTenmme 3a1a4u ¢ BEKTOPAMHU 1
96 IIpocTenmme 3aga4n ¢ BEKTOPAMHU 1
97 KonTpoJubHas pa6ora Ne6 mo teme ""Bexkropsl B npocTpancrse" 1
IToBTOpEHUE Su
98 [ToBTOpEHME. 1
[TapamienbHOCTE NPSMBIX U IJIOCKOCTEW B POCTPAHCTBE
99 [ToBTOpenue. [leprneHIMKYISIpHOCTh NPSIMBIX M INIOCKOCTEN B IPOCTPAHCTBE 1
100 ITpoMeKyTOUHAsI ATTECTAIUS 1
101 IToBTOpenune. MHOrorpaHHUKH 1
102 [ToBTOpEHUE. 1

BekTopsl B mpocTpaHcTBe




11 KVIACC

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




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KonTpoabHas padora " AHaauTHYeCKas
reomerpus"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

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

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[leprieHAMKyIsApHBIE IPSIMbIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
NEepIEeHANKYIIpax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

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

26

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

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

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

29

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

30

KonTpoabHasi padora "IloBTropenue:
MHOTOTPAHHUKH, CEYeHUsI
MHOTOTPAHHUKOB'"'

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

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

33

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

34

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




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

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

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

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

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

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

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

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KonTtpoabsHnas padora "O0bém

41 MHOIOrpaHHuKA"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

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

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o00paxenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

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

55 JI0Ka3aTeJIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYEHHI LIUIMHIPA, KOHYyCca
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

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

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

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

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtpoabHnas padora "Tesna u
NMOBEPXHOCTHU BpamieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApPA

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

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

77

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

78

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

79

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




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpancTBa. OToOpakeHHUS.
JIBr>xenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

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

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

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

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

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

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATHU3aINs 3HAHUHN:
"O6beM MHOTOrpaHHUKA"

91

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

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

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




97

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

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

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

100

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

101

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

102

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOUHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJIS1 YYEHUKA

10 xnacc JI.C. Aranacsin, B.®. byry3os, C.b. Kanomues, 3.I'. [To3usk, JI.C.
Kucenesa. ['eometpust (6a30BbIif 1 yrayOnaeHHbIH ypoBeHs). 10-11 knacchl.
VYyeOnuk. Mockaa. «IIpocsemienue.

b.I'. 3uB. JIlugaktuyeckue Marepuansl o reomerpuu 1 10 kimacca. Mockaa.
«IIpocaernieHue.

11 xnacc JI.C. Atanacsin, B.®. byry3os, C.b. Kanomues, 3.I'. [To3usik, JI.C.
Kucenesa. ['eomerpus (6a30Bb1i 1 yriayOieHHbI ypoBeHb). 10-11 kiacchl.
VYuebnuk. Mocksa. «IIpocsemieHue.

Bb.I'. 3uB. Jlunaktuyeckue Matepuaisl o reomerpuu 1 11 kimacca. Mockasa.
«IIpocenieHue».

METOJUYECKHUE MATEPUAIJIBI JJJIA YUUTEJIA E.M.
PabunoBu4. 3amaum U yrnpaxHeHHUS Ha TOTOBBIX YepTexkaxX. 10 — 11 kiacchl.
I'eomeTpus. Mocksa. «Mnekcay». A.Il. Epmioa, B.B. ['ono6opossko.

CamocTosTenbHbIe 1 KOHTPOJbHBIE padoThl. ['eomerpust 10 — 11. Mockaa.
«nekcay.

A.I1. EpmoBa, B.B. 'ono6opoapko. Y cTHBIE TPOBEPOUHBIC U 3aUETHBIC
paboTsl 1o reometpun g 10-11 kiracca. Mocksa. «Mnekcay.

Meronuueckue pekomeHnaanuu k yaeouuky JI. C. Atanacsna, B. @. byry3osa,
C. b. Kagomuena u ap. 2023

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
1) IpaBuna, 3agaun, mpumeps http://www.matematika-na.ru

2) Dunukaonenus aas aeter http://the800.info/yentsiklopediya-dlya-detey-
matematika

3) DHUMKIIONIE NS 110 MAaTEMAaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMAT
IKA.html


http://www.matematika-na.ru/
http://the800.info/yentsiklopediya-dlya-detey-matematika
http://the800.info/yentsiklopediya-dlya-detey-matematika

4) CripaBOYHUK MO MaTeMaTUKE JJIsI IIIKOJIbHUKOB
http://www.resolventa.ru/demo/demomath.htm 5) Matematuka oH-
navuhttp://uchit.rastu.ru Caiiter ans yuutens: 1. [TencoBer, MaTemMaTHKa
http://pedsovet.su/load/135

6) Yuutenbckuii mopran. Matematuka http://www.uchportal.ru/load/28

7) Ypoxku. Het. [Ins yautenst MaTeMaTuku, anreOpbl, TeOMEeTpUn
http://www.uroki.net/docmat.htm 8) Buneoypoku mo reomerpuu 10-11 kmace ,
UROKIMATEMAIKI.RU (Urops XKabopoBckuii )

9) A uay Ha ypok MaTeMaTtuku (MEeTOaUYecKue pa3padoTku).- Pexxum nocryna:
www.festival.1september.ru

10) Equnas xosekiust 00pa3oBaTeIbHBIX PeCypcoB. - Pexxum mocryma:
http://schoolcollection.edu.ru/

11) ®enepanbHbiil IeHTP HHGOPMAITUOHHO — 00pa30BaTEIBHBIX PECYPCOB . —
Pesxxum noctyna: http://fcior.ed


http://pedsovet.su/load/135
http://schoolcollection.edu.ru/
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