MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MuHuCTEpPCTBO 00PAa30BAHUSA M HAYKH Y IMYPTCKOM peciy0JuKu

PACCMOTPEHO

Kadenpa ecTeCTBEHHO-
HAYYHBIX JUCITUTUIHH

MBOY "COHI Ne60"

Hapuym I'.B.

[TpoTtokon Nel ot «25» 08
23 .

Aavunauctpaunus r. MixkeBcka

YTBEPX/JIEHO

Hupexrop MBOY
"COILIN60"

(ID 3165538)

Kynaesa JI.H.
[Mpuka3 151 - OJ] ot «28» 08
23T.

MYHULIMNANBHOE
BIO[PKETHOE @
OBLEOBPA3OBATEJILHOE o
YYPEXOEHWE "CPEOHAA E
OBLUEOBPA3OBATENBHAA o
LLIKOJA Ne60"

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. Yriay0JieHHbI YPOBEHb)

s ooygaromuxcs 10 — 11 kmaccon

HUxkeBck 2023



HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHus, TaK Kak 00€CIeYUBAET BO3MOKHOCTh U3yUYE€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TMOHITHUIHBIX OCHOB I'€OMETpPUHU, NIPHU JI0KA3aTEeIbCTBE 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.

Lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «l'eometpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKUX 3HAHUHW U JICUCTBUM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIMMU Kypc 0a30BOTO YPOBHS, SIBISIFOTCSL:

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
BRXHEUIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMeHHE HX IPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJENH;

(GopMupoBaHUEe MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHMS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, IIPOBOAUTH [JOKA3aTEIbHBIE PACCYKICHHS 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 PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX ¥  TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMEHHS PACIO3HAaBaTh IMPOSIBICHUS TEOMETPUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJYYCHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUW  pachlpefensieTcss He TOJIbKO 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, IPUHIIMITUAILHBIM 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€OMETPUUYECKHUX MPEJCTaBICHUN O0yUYaIOMUXCs, PACIIUPSS U YIITyOJIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa30oBaTEbHBIX MpOrpamMMm, OOecHeunuTh yriayOJ€HHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yuebHoro kypca «l'eomerpusi» Ha yYriIyONEHHOM 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

OcHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsMas, IIOCKOCTb,
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 npoctpaHcTBe. 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,
[IEHTpalbHAs CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI 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 POCCUMCKOW 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 IIEHHOCTEH pOCCHUUCKOro Hapoaa, chOpMHUPOBAHHOCTH
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, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTeMaTHYeCKWe 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 AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
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(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
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  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
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 OCYIIECTBJISITH MPOCKTHYIO U HCCIETOBATEIBCKYIO JIEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, 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 OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 00beKTa, BJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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 MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUS 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 3ajadyd, BBICKA3bIBaTh WJCH, HAIlCJCHHbIE Ha TIOHMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/lauyd, SKCIIEPUMEHTA, UCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX 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 MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYXIaTh TMpOLECC U pe3yiabTaT paboOTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

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 BKJIa/Ja B OOMIUN MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPUMEHATH AKCHOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH
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
NPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpas  OCHOBaHMS 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]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJ C MpUMEHEHUEM (HOopMYIT;

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

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

e BBINOJHATH ICUCTBUS HAaJl BEKTOPAMHU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
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 IPU 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 CUTyallud, MPUMEHSATh U3yYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
NOHATUN W TEOpeM, ammapara anreOpbl, pelaTh MPaKTUYECKUE 3a/auu,
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 OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa U 1Iap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOIIEHUSI MEXy TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 33/1a4l HA BBIYMCIICHHUE YIJIOB MEXKIY HPSIMbIMU
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 M300paXKCHHs] MHOTOTPAHHUKOB U TN BpAIEHUSA TpHU
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), CEYEHHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUYECKUX BEIINYUH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (PPOBbHIE)
KonTtpoJabHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
https://interneturok.ru/article/uroki-
1 BBenenune B ctepeoMeTpuio 23 1 -
matematiki
5 B3anmHoe pacnosnoxeHue npsMbIX B 6 1 https://interneturok.ru/article/uroki-
MPOCTPAHCTBE matematiki
3 [TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B 8 https://interneturok.ru/article/uroki-
MPOCTPAHCTBE matematiki
4 [TepieHAMKYASIPHOCTD MNPSIMBIX U o5 https://interneturok.ru/article/uroki-
TJIOCKOCTEH B TIPOCTPAHCTBE matematiki
https://interneturok.ru/article/uroki-
5 VYTIBl U paccTOSTHUS 16 1 b o
matematiki
https://interneturok.ru/article/uroki-
6 MHororpaHHUKH 7 1 o
matematiki
https://interneturok.ru/article/uroki-
7 BekTopsl B mpocTpaHcTBe 12 o
matematiki
3 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 5 5 https://interneturok.ru/article/uroki-
3HAHUM matematiki
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

11 KVIACC

KoaunuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ KonTtpobHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 AHATHTHYECKAR FEOMETpHA 15 1 https://ln_te_rneturok.ru/artlcle/urokl-
matematiki
9 [ToBTOpEeHue, 0600IICHNE U 15 1 https://interneturok.ru/article/uroki-
CUCTEMAaTH3aIis 3HAHUH matematiki
3 O6bEM MHOTOIpaHHHKa 17 1 https://ln_te_rneturok.ru/artlcle/urokl-
matematiki
4 Tena spamens 24 1 https://ln_te_rneturok.ru/artlcle/urokl-
matematiki
5 [Tmomaamu moBepXHOCTH U 0OBEMBI 9 1 https://interneturok.ru/article/uroki-
KpYIJIBIX TCJI matematiki
5 I e— 5 1 https://ln_te_rneturok.ru/artlcle/urokl-
matematiki
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5 https://interneturok.ru/article/uroki-
cUcTeMaTU3aIys 3SHaHUH matematiki
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 8



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Kasenpapuas
Hees

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paxKeHMs Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
MIEPECeKarOIINEecs PsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 mioCKOCTbh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue nepeceueHust
MTOJTYy4YEHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEUEHUIN
Pa3HbIMH LIBETAMHU

11

N3o00paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHne nepeceyeHms
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue NOCTpOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpamimBanue mocTpOSHHBIX CCYCHUN
pa3HBIMU IIBETaAMHU

13

N300paxeHne ceueHUi MUPaMuIbl, Kyoa
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pébpa. M3o0paxkeHne nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamnmBaHue MoCTpOSHHBIX CCUCHHIN




PasHbIMHA IBETaAMHU

14

Merton cie10B 1Sl HOCTPOEHUS CEUEHU I

15

Mertoa cieoB Uit OCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit OCTPOCHHS CEUSHHH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aKUCh I1aroB
MIOCTPOEHUSA

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANBHBIX 0Tpe3kax. [Togodue
TPEYTrOJIbHUKOB

22

HOBTOpeHI/IC IJIaHUMCTPHU: TeopeMa




Menenas. PacyeTsl B ceUeHUIX HaA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUU U CTEPEOMETPUHU

23

KonTponbHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnoiokeHue IpsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemnBaromuxcs
npsMbIxX. [lapanienbHble TpsiMble B
MIPOCTPAHCTBE

25

TeopemMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM MPSIMOM, TPOXOISIIEH Uepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JAHHOW mpsiMol. JIemMa o mepeceueHun
napayuiebHBIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX npsAMBIX. Teopema
0 TpEX mapasuiebHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M300paxkeHne pasHbIX
¢buryp B napamienbHOU IPOEKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

10

29

33)13‘11/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

10




30

[ToHATHA: TApAIIENBHOCTD NPAMOM U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTU IPSIMOM U
IJIOCKOCTH

10

31

I'eomeTrpuueckue 3a/1auu Ha BBIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBS3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

11

32

[TocTpoenue ceyenus, MpoXoIAIIero
4yepe3 JaHHYIO MPAMYIO Ha YePTEeKE U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUH

11

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CeYCHUH Ky0a 1
napasenenumnena. CBoncTBa
napajuieJienumnea u Ipu3Mbl

11

34

[Tapannensuble wockocTy. [Ipu3Haku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

12

35

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
4yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

12

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MMApALIEIbHBIX
IIJIOCKOCTEHN TpEThen

12

37

CBoiicTBa mapaiesIbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,

13




3aKJIFOUEHHBIX MEX]y MTapajljielIbHbIMU
IJIOCKOCTSIMU; O NIEPECEYEHUH IPAMOIL C
JBYMsI TTapaJIIEIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

13

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

13

40

CpoiicTBa Ky0a U IpsIMOYr0JIbHOTO
napajesenumnena

14

41

Brruncnenue 1iauH oTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIenuIe1e

14

42

[lepneHMKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipru3nak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

14

43

[TepieHAMKYISAPHOCTD MPSAMOU 1
miockoctu. [TpusHak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

15

44

Teopema o cyliecTBOBaHUH U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

15

45

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

15

46

IInockocTtu n NEPNCHAUKYJISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

16

47

[leprieHAUKyISAp U HAKJIOHHASL.

16




[TocTpoenue neprneHuKymnspa U3 TOYKU
Ha NPSMYIO

[lepneHuKyIsip 1 HaKJIOHHASL.

48 [TocTpoenue nepneHuKyispa u3 TOUYKU 16
Ha TPSIMYIO

49 Teopema o TpEX nmepneHAUKYISIpax 17
(npsimast u oOpatHast)

50 TeopeMa o TpEX mepneHaUKyIsIpax 17
(npsimast u oOpatHast)

51 Yroa Mmexay CKpenBarouuMHUCs 17
MIPSMBIMH
[Touck nmepreHaANKYyISIPHBIX MPSAMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX 18
IIJIOCKOCTEMN

53 OpToroHanbHOE MPOCKTUPOBAHUE 18
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUWJILHON MTUPAMUJIBI C TIOMOIIIBIO 18
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 MPaBUJILHON MTUPAMUJIBI C TIOMOIIBIO 19
OpPTOTOHANILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO MIockocTu. [lnockoctu 19
CUMMETpHUI B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHIuKyIIpHOCTU MPSAMOM U 19
TJIOCKOCTH KakK CIEJICTBUE CUMMETPUHU

58 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér 20

paCCTOSIHI/Iﬁ OT TOYKH OO ITINIOCKOCTH




59

[IpaBuiibHBIE MHOTOIpAaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

20

60

CriocoObl OIYyCTHTh NEPIICHANKYJIISPHI:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

20

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

21

62

KonTponsnas padota "B3aumHoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
MIPOCTpaHCTBE"

21

63

[ToBTOpEHME: yron Mex 1y NpSIMBIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

21

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

22

65

FCOMeTpI/ILIeCKI/Ie METOAbI BBIYHMCIICHUA
yriia MEXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

22

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

22

67

[lepnieHIuKyNApHBIE MIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

23

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPAMOU
IIepeceyYeHys ABYX IIIOCKOCTEN
MEPIEHAUKYIIAPHBIX TPEThEH MIIOCKOCTH

23




69

[IpssmoyronpHbIN Napauienenunen; Kyo;
HU3MEPEHUS, CBOMCTBA IIPAMOYT OJIBHOTO
napajuiesIenune1a

23

70

Teopema 0 AuaroHany NpAMOYrojabHOTO
napajulesIenuIe1a ¥ ClIeICTBUE U3 Hee

24

71

CrepeomMeTpriecKue U IPUKIIAIHbIC
3aJa4M, CBA3aHHbIE CO B3aMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

24

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

24

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPENTUBAIOIINXCS MTPSMBIX, PACCTOSTHUE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHIX

25

74

Paccrosinue oT TOYKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH

25

75

BrrunciieHue paccToOIHUI MEX Ty
CKPEILUBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIICHIUKYISIPHON MIIOCKOCTH

25

76

TpéxrpaHHblid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JUJIsl
TPEXTPAaHHOTO yIJjia

26

77

DnemMeHTHI chepuuecKoil reOMEeTPHH:
reo/Ie3NYeCKre JMHUU Ha 3eMiie

26

78

KonTponeHast padota "Yrisl u
paccrosHus"

26




CucremaTtu3zanus 3HaHUN "MHOrorpaHHUK

79 " 1 27
U €T0 AJIEMEHTHI

80 [Inpamua. Bunel nupamun. [IpaBunpHas 1 7
nupaMuaa

81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. 1 7
[IpaBunbHas npusma

82 [Ipssmont napannuenennnen, 1 8
MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo

83 Blzmymme MHOTOTpaHHUKH. Teopema 1 28
Ditnepa
Brimykibie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHbIE U OTYITPABUIIbHBIE 1 28
MHOTOTPaHHUKH

85 KonTtponbHas padota "MHuororpanHuku" 1 29

86 [TonsiTHEe BeKTOpa HA MJIOCKOCTH U B 1 29
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1 29

88 Pa3nocTh BekTOpOB 1 30

89 [IpaBuio mapasnienenunena 1 30

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 30
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1 31
MJI0CKOCTH

92 CkansipHO€ poU3BE/ICHUE 1 31

93 Beruncnenue yria Mexay BEKTOpaMu B 1 31
MIPOCTPAHCTBE

94 IIpocreiimme 3anauu ¢ BEKTOpaMu 1 32




95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1 32
96 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1 32
97 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1 33
98 O06o00meHne u cucTeMaTru3aus 3SHaHUK 1 33
99 O0600menne u cucTeMaTu3aus 3HaHUK 1 33
100 Hrorosas koHTposbHas paboTa 1 34
101 HroroBast KOHTpOJBbHAS padoTa 1 34
102 O06o00meHne u cucTeMaTru3alus 3HaHAK 1 34
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KVIACC

KoaudecTBo 4acoB

Kasenpapuas
Ne n/m Tema ypoka KonTpoabHubie
Bcero He eI
padoThbI

[ToBTopenue Tems! "KoopauHatsl

1 BEKTOpa Ha MJIOCKOCTHU U B 1 1
npocrpaHcTae”

9 [ToBTOopenue Tems! "CkanspHoe 1 1
MIPOU3BEICHUE BEKTOPOB"

3 [ToBTOpeHue Temsl "Beruncnenue yria 1 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"

4 [ToBTOpEeHuE TemMBI "YpaBHEHNE TPSAMO, 1 9
MPOXOSIIEH Yepe3 ABE TOUKH"

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 5
YPaBHEHHE IUIOCKOCTH B OTPE3KaX

6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1 5
YPaBHEHUE IUIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue 1 3

8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1 3
IIPOrpaMMHUPOBAHHE

9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 3
IIPOrpaMMHUPOBAHKE

10 AnanuTuyeckue METobl pacuéra yria 1 4
MEXAY NPSIMBIMU B MHOIOTPaHHUKAX

1 AHanuTHYECKUE METOBI pacuéTa yria 1 4
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 ®dopmyna pacCTOSAHUS OT TOUKH JI0 1 4




IIJIOCKOCTH B KOOpAMWHATAX

13

HaxoxieHue paccTosiHUi OT TOUKH JI0
TUIOCKOCTHU B KyOe

14

HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW IMMPaMHUJIE

15

KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16

CeuecHus MHOTI'OT'PpaHHUKOB: CTAaHAAPTHLBIC
MHOT'OI'paHHUKHA

17

CequI/ISI MHOFOFpaHHI/IKOB: METOL
CIIEIIOB

18

CG‘-IGHI/IS[ MHOFOFpaHHI/IKOB: CTaHI[apTHI)Ie
MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEN

19

[TapannenbHble NPsSIMbIE U TIOCKOCTH:
napajuieNibHble CEYeHUS

20

[TapanienbHblie NPsSMBbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM

21

HapannenLHHe IIPsAMBIC U ITJIOCKOCTH:
YIJIBI MEXAY CKPEIIUBAOIIUMUCS
IIpAMBIMHA

22

[lepnieniuKynsapHbIE MPSMBIC U
IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

23

[leprienauKynsipHBIE MPSIMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
NEepIEeHANKYIIIpax




24

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TI0IIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEHME: Iomaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTA IeH, COOOPaKEHUS TI0100Mst

28

[Tnomaay cedeHniit MHOTOTPAaHHUKOB:
TIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

10

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

10

30

Kontponbnas padota "[loBropeHue:
MHOTOTpaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

10

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

11

32

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

11

33

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMOM MPSIMOYTOJIBHOTO
napasiesnenumnena

11




34

[Ipuknagueie 3aa4u, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMA MPSIMOYTOJILHOTO
napajuiesienunesa

12

35

OO0BEM IpsAMOI TPU3MBI

12

36

CrepeoMeTrpuueckue 3a1auu, CBA3aHHbIE
C BBIUMCIIEHUEM O0BEMOB MPSAMOI
MIPU3MBI

12

37

[TpuknagHbie 3a1auu, CBsI3aHHBIE C
00BEMOM NPSAMOI MPU3MBI

13

38

Breruucienne 00bEMOB TeEN ¢ IIOMOIIBIO
omnpenenéHHoro uuTerpana. OopEm
HAaKJIOHHOHN IIPU3MBI

13

39

Breruucinenne 00bEMOB TeEN € IIOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
MTUPAMU/TBI

13

40

dopmyna 00bEMa TUPaAMUIBL.
OTtHomIeHre 00BEMOB TUPAMHUJL C OOIIIUM
yIII0M

14

41

dopmysna 00bEMa MUPaAMUIBL.
OTtHomIeHNEe 00BEMOB TUPAMUJL C OOIIIUM
yIJIOM

14

42

CrepeoMeTpHuueckue 3a/1auu, CBI3aHHbIC
¢ 00bEMamMK HAKIIOHHOW TTPU3MBI

14

43

CrepeoMeTpHUYECKUE 3a/1a4H, CBA3aHHBIC
¢ 00BEMamMH MUpaMUIbI

15

44

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

15




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

45 " .. 15
Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne 00bEMOB. Beruncienne 16
PacCTOSTHUSA JI0 TUIOCKOCTH

47 KontponsHas padora "O0béM 16
MHOTOTpaHHUKa"
[unuaapudeckas MOBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON 16
MTOBEPXHOCTH

49 Hunuaap. [psmoii KpyroBoi HUIUHAD. 17
[lnomaae MOBEPXHOCTH MWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnue 17
KOHMYECKOM nmoBepxHOocTH. Konyc

51 CedeHue KOHyca IIIOCKOCTHIO, 17
MapajuieIbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsriii konyc. M3o0paxenue 18
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H 18
MTOJTHOM MOBEPXHOCTH KOHYyCa

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H 18
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTpHYECKHUE 3a/1a4 Ha

55 JI0KA3aTeJIbCTBO U BEIYHCIIEHUE, 19
MIOCTPOCHUEM CEYCHHI LIUIMH]IPA, KOHYCa
CrepeoMeTpHuueckue 3a1auu Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 19
MOCTPOCHUEM CEYCHHI IUIMHIIPA, KOHYyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C 19




OUJIMHAPOM

58

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

20

59

Cdepa u map

20

60

ITepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

20

61

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

21

62

VYpasuenue cheprl. [Tnomanp chepsr u e
yacTeu

21

63

Cummetpus cdepsl 1 mapa

21

64

CrepeoMeTpHueCcKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

22

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cEepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

22

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
cthepoii u mapom

22

67

HOBTOpeHI/ICZ OKPY)XHOCTH Ha IJIOCKOCTH,
BbBIYHUCJICHHUA B OKPYKHOCTH,
CTaHAapTHBIC HO,Z[O6I/IH

23

68

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

23




69

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

23

70

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

24

71

KonTtposneHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

24

72

O6bem mumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApPAa

24

73

Brrunciaenne 00bEMOB TEI ¢ HOMOIIIBIO
omnpenenéHHoro uuTerpana. OopEm
KOHYyCa

25

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

25

75

CrepeoMeTpHUECKHE 3a/1auH, CBSI3aHHbIC
C BBIYHCIICHHEM 00BbEMOB IMJIMH/IPA,
KOHYca

25

76

[Ipuknagaeie 3agaun mo Teme "OOBEMBI U
IJTIONIA U TOBEpXHOCTEN Ten"

26

77

OO0BEM 11apa U IMapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
ctepnl. CTepeoMeTpruICCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

26

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomapio cepsl. COOTHOIIEHUS MEXKIY
IUTOIIA/SIMH [TOBEPXHOCTEN M 00BEMaMu

26




H0JI00HBIX Tell

79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10100HH.
CrepeoMeTpHryuecKUe 33/1a4d, CBSI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TeI U
IIJIOIIAJIEH TOBEPXHOCTEN

27

80

Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U 0OBEMBI KPYIJIBIX TE"

27

81

JiBuxenus npoctpancTBa. OToOpakeHHUsI.
JIBmxenust u paBeHCTBO puryp. O0mme
CBOIWCTBA JIBIKCHUI

27

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

28

83

[IpeobpazoBanus noxoous. [psimas u
cdepa Diinepa

28

84

FCOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABHXCHUA

28

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

29

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMATH3aIMs 3HAHUM:
"[NapaniensHOCTh MPSMBIX U IIIOCKOCTEN
B IIpocTpaHcTae”

29

87

Ob6o6m1aromniee noroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11

29




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA;
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moBroperue 11 moHsTHil U
MeT0/10B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

30

89

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

30

90

O6o6mmaromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O06BeM MHOTOTpaHHUKA"

30

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

31

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CHUCTEMAaTH3aIUs 3HAHUM:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

31

93

Hrorosas koHTposbHas paboTa

31

94

Hroropas KOHTPOJIbHAasA pa60Ta

32

95

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allHsl 3HAHUH

32




96

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

32

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

33

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ posib B Pa3BUTUU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

33

99

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

33

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

34

101

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

34

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJjib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

34




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




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

MaremaTuka: anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpus. 10-11 knaccel: yueOHUK 11 00111€00pa30BaTEIbHBIX
opraHu3auuii: 6a3oBbii u yrinyonéuusii yposau/ JI.C.Atanacan unp. -

Mockga: IIpocsemienue, 2021

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eometpusi. Camocrositenbhbie paboThl. 10 - 11 kimaccesl : yue6HOe mocobOue
JU1s1 0011100 pa30BaTENIbHBIX OpraHu3aIuii: 0a30BbIN U TPOPMIHHBIN YPOBHU/
M.A.Nuenckasd. - Mocksa : [Ipocsenienue, 2020

I'eomeTpus. Kontponbabie padoTsl. 10 - 11 kmaccerl: yueOHOe mocodue s
o01eo0pa3oBaTeIbHBIX OpraHu3alnii: 0a30BbIH U TPOPUIBLHBIN YPOBHH/

M.A.Nuenckas. - Mocksa : [Ipocsenienue, 2020

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://interneturok.ru/article/uroki-matematiki
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