MUHHCTEPCTBO ITPOCBEIEHHSI POCCUMCKOI ®EJEPALIUN
Munncreperso obpazosanusi Openlyprexoi obaacTH
MyuuuunajibHoe 06meodpa3oBaTe/ibioe aBTOHOMHOE yHPERACHHE
"Cpenusisi 06uieco6pasoBaTe/ibias uKkoaa NeS cena Ilpuropnoe
MYHHIHOAJBLHOr0 00pa3oBaHusi ropoaa Hogorpouux Opendyprekoii

oosnacru"

MOAY "COII NeS5"

PACCMOTPEHO COI'JJACOBAHO YTBEPXXJIEHO

Ha 3acepanuu IIIMO 3amecturels aupekropa.  Jlupekrop MOAY
(aﬂ[/ Pyxosomutens [IIMO 11O YP » "COLM Ne5"

IMuusosa C.I' ‘/ /7 Nlynuamina A.A. " Peukanosa 0.C

Ipotokon Nel ot «26» 08 Tpuka3 Nelot «29» 08 2024

2024 1. ‘ puxas Ne 31" or «29» 08

E: 2024 r.

PABOYAS IIPOTPAMMA
(ID 4512496)

yueGuoro npeamera «'eomerpust. YrayGieHnblii ypoBeHb»

Juist obyuatouxest 10 — 11 knaccos

c.ITpuropnoe 2024 r.



HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MmpeaMeTHoi obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIB30BaHMEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

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

(GopMupoBaHUEe YMEHHs pacro3HaBaTh HA YEPTEKax, MOJEIAX U B PealbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUN PACCYKICHUN;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHUS O HEOOXOJMMOCTHM  JOKa3aTeJbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMCHHH, KpUTHYHOCTHU MBIIIJICHUS, MHTEpeca K U3YYCHUIO TEOMETPHH;

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

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusroTcS: «[IpgsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«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 xmnaccax, OTHOCUTCS KO BCEM COJACPKATEJIbHBIM JTUHUAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOi paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU MOCJIEIOBATEIBFHO M TTOCTYNATENBHO, 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 MTO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJIFOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HM3YYCHHS MaTEeMaTHKUA C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
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 Heneno), B 11 xmacce — 102
yaca (3 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX, TAPAJIIEIBHOCTD MPSMOi
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasuienbHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

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

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: Nn-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacTtaBieHwe O MNpaBWIbHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

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

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

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

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

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

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

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

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

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

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKCHHWM. Buabl ABWXKEHUN: TMapaulesibHBIM IEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus noao0us. [Tpsimas u chepa Diinepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

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

2) naTpuoTH4YecKoe BOCIMTAHHE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

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

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
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 BOCTIUTAHME:

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
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 TPOCKTHYID M HCCIIECIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

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

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBO/IBI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

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

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

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]1a4u;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTD uHbOpMaIUU o CaMOCTOSTEIILHO
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.

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, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
JESATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpeneisTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSTHUSMU CTEPEOMETPUU TIPHU
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTIOIPAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
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  TOBEPXHOCTEM  MHOTOIPaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHI.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [TWIHHAPOM,
KOHYCOM, chepoit u mapom;

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

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TEJI BpaIllleHUS,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMe;

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

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

MPUMEHATh  TOJIYyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPAaBHHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TMOHATUA U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontpoaeuer Hpakruyeckue o0pa3oBaTe/bHbIE
e padoThI padoThbI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOE€ pacnoiokeHue NpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [TeprneHIUKYIIPHOCTD MPSMBIX H o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMAaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m NPorpamMmbl Bcero Konrpoanuel HpaxTueckue o0pa3oBaTe/ibHbIE
e paboThbI padoThbI pecypebi
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HICHI:IC u 15 1
CUCTeMaTH3aIus 3HAHUH
O6bEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEeHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

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

IlonsTHs: MNEePeCCKaromuecs miIoCKOCTH,
InepeCCKarmurecs npsamas U MmiIOCKOCTb,
TOJIYIIPOCTPAaHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300paKeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

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

13

N300paxeHne ceueHni MUpaMuibl, Kyoa
MPU3MBI, KOTOPBIC TPOXOIAT Ye€Pe3 UX
pebpa. M3o0paxxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Uit OCTPOSHHS CEUCHUIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh II1aroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTESKEH M 3aITHCh I1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aluch 11aroB
MOCTPOCHUS

20

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

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacyeTsl B ceyeHUIX HaA
BBIHOCHBIX 4yepTexkax. Mcropus passurus




INIAaHUMETPUU U CTCPCOMCTPUHU

23

KonTponpHas padorta "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemnBaromuxcs
npsMbIX. [lapanienbHble TpsMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaiebHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoBHBIE CBOMCTBA MapaIeILHOTO
npoektupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

28

LenTpanbHas npoekuus. Yrou ¢
COHAINpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IlonsaTus: napajisieJIbHOCTb HpHMOI\/’I u




TUIOCKOCTH B mpocTpancTse. [Ipusnak
napayieIbHOCTU MPSMON U TNIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIEHUI

33

[TapannenpHast mpoeKus, TPUMEHEHUE
JUIS IOCTPOCHUSI CEYSHH KyOa 1
napasienenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

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

36

CpolicTBa napauIeabHbIX INIOCKOCTEN: O
[IapaJUIEIbHOCTH NIPSMBIX IEPECEUEHUs
IIpU NIEPECEUECHUH JIBYX ITapajlIeIbHbBIX
IIJIOCKOCTEN TPEThEU

37

CBoiicTBa mapajiesIbHbIX MIJI0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,




3aKJIFOUEHHBIX MEX]y NTapajljIeIbHbIMU
IJIOCKOCTSIMHU; O TIEPECEUEHUH NIPSIMOH C
JBYMsI TTapaJIIEIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYr0JIbHOTO
napaesenumnena

41

Boruncnenue 1iauH oTpe3koB B KyOe 1
MIPSIMOYTOJIBHOM IapajuIeIenuIe1e

42

[lepneHMKyYISIpPHOCTD PAMOU 1
mIockocTH. [Ipu3nak
HEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOU 1
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSMOU U
IJI0CKOCTH

44

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

45

IInockocTu u MEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

46

IInockocTu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[eprieHAuKynsp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

[lepneHuKyIsip 1 HaKJIOHHASL.

48 [locTpoenue nepneHuKyisapa U3 TOUKHA Ha
MPSIMYIO

49 Teopema o TpEX nepHeHANKYIIpax
(npsimast u oOpatHast)

50 Teopema o TpEX nmepneHaUKYIIpax
(npsimast u oOpatHast)

51 Yroa Mexay CKpelBaroIuMUCs
MPSIMBIMHU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IJIOCKOCTER

53 OpToroHanabHOE MPOCKTUPOBAHUE
[TocTpoenune ceuenuii Kyba, IpU3MBI,

54 MPaBUJIbHOM NUPaMHIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenune ceueHnuii Kyba, IpU3MBI,

55 MPaBUILHON NUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTENBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak NepneHnKyJIIpHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObl OITyCTHTh NEPIIEHANKYJIISPHI:
CUMMCTpPUs, CABUT TOYKHU 110
NapajuIeIbHON PSAMOM

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsHas padota "B3aumHoe
pacIoJIOKEHUE NPSIMBIX U INIOCKOCTEN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: yron Mex 1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/Ie METOAbI BBIYHMCIICHUA
yriia MCXKAY IMPAMBIMU B MHOI'OTPpaHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JIMHENWHBIX
YTJIOB JABYTPAHHOTO yrja

67

[lepnennukynsapHsie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPAMOU
IepeceyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEN MIIOCKOCTH




69

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

70

Teopema 0 AuaroHanu NpsAMOYrojabHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 Hee

71

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

72

[ToBTOpEHME: CKpENIUBAIOIINUECS MPSMBIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa nmapayenbHbIX IJI0CKOCTEN Ha
CKPENTUBAIOIINXCS MTPSMBIX, PACCTOSTHUE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosinue OT TOUKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToOIHUI MEX Ty
CKPEILUBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxXrpaHHblii yroJi, HEPABEHCTBA IS
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JUJIsl
TPEXTPAaHHOTO yIJjia

77

DneMeHThI chepruiecKoil reoOMeTpuu:
Ie0JIe3NYECKUE JINHUU Ha 3eMIle

78

KonTposneHast padoTa "Yrisl u
paccrosHus"




CucremaTtu3zanus 3HaHUN "MHOrorpaHHUK

79 " 1
U €T0 AJIEMEHTHI

80 [Tupamupa. Buasl nupamun. [IpaBuibHas 1
nupaMuaa

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

82 [IpssMoit mapaienenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBunbHbIE U TOTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KontponbHas padota "MHuororpanHuku" 1

86 [TonsiTHEe BeKTOpa HA MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapasienenurnena 1

90 YMHOX€eHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bektropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIINUX B OJTHOU 1
MJI0CKOCTH

92 CkansipHO€ MpOU3BENECHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMH 1




95 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
96 [IpocTeiimue 3aaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O06o00meHne u cucTeMaTru3aus 3HaHUK 1
99 O06o00meHne 1 cucTeMaTru3aus 3HaHUK 1
100 Hrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0600menne u cucTeMaTru3alus 3HaHAK 1
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KosnnuyectBo 4yacos I DJIeKTPOHHbIE
ara
uudposeie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YUE€HH
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B TPOCTpaHCTBE"
9 [ToBTopenue tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOPMAaJIb, 1

YpaBHEHUE IUIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE ILIOCKOCTH, HOPMAJb, 1

yYpaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

MIPOrpaMMUPOBAHUE
10 AHanuTH4YeCKUE METOBI pacuéTa yria 1

MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAaHHUKAX




@opmyita pacCTOSIHUSA OT TOYKH JI0

12
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
TUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
TJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KontponpHas pabota "Ananuruyeckas
reoMerpus’"

16 CeyeHMsI MHOTOTPAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 TIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHblie NPsSMbIE U TIOCKOCTH:
pacy€r OTHOIIECHUI
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

23 [lepnieHIuKyNApHBIE IPSMBIC U

IIOCKOCTH: TCOpPEMA O TPEX




NEePIEHIUKYIIApax

24

[lepnieHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TO100Us

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOTA IeH, COOOPaKEHHS O 100Us

27

[ToBTOpEeHue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJI0TA IeH, COOOPaKEHHS O 100Us

28

[Inomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110100Mst

29

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

30

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

31

O06Bém Tena. O6beM NPSIMOYTOJLHOTO
napaJuiesenuresa

32

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

33

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




Imapajiiejacnuicaa

HpI/IKHa,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesienumneaa

35 O0BEM psAMOY TIPU3MEI

36 CrepeoMeTprIeCKHe 3a]Ia4d, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBSI3aHHBIC C
00BEMOM NPSAMOI MPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Brranciierne 006EMOB TEJT ¢ TTOMOIIBIO

39 onpenenéHHoro uuTerpana. OobpEmM
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM YTIIOM

41 ®dopmyna 00bEma nupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM YTIIOM

42 CrepeoMeTprYeCKHUE 3a/1a4H, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Ipuknanueie 3anaun o Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3ana4yn mo Teme "OOBEMBI




Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

[Tpumenenne 00bEMOB. Brruncienne

46
PacCTOSTHUSA JI0 TUIOCKOCTH

47 KouTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUISCKON
MMOBEPXHOCTHU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH MIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnue
KOHMYECKOU nmoBepxHOocTH. Konyc

51 CedeHue KOHyca III0CKOCTHIO,
napajuiesIbHOM MIOCKOCTH OCHOBAHUS

59 VYceuénnsriii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOY MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCA

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa
CrepeomeTpuueckue 3a/1au Ha

56 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUECHUU LUIMHPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C




MUJIIMHAPOM

58

HpI/IKHa,[[HBIe 3aga44, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

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

61

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

62

VYpasuenue cheprl. [Tnomanp cheps u e
yacTeu

63

Cummetpus chepsl U mapa

64

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

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chepoi U IapoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

66

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U




MHOT'OI'paHHUKOB

69

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

70

3anauu o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

71

KonTponsnas pabora "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6beM munuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
omnpenenéHHoro uurerpana. OobpEm
KOHYyCa

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKkre 3a/1aui, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIUIHHIPA,
KOHyca

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTIOIIa U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoOBOTr0 CEKTOPA.
Teopema 00 o0bEme mrapa. [Tnomaas
cthepsnl. CTepeoMeTpruUCeCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IIapoBOIo
CEeKTOpa

78

[Ipuknanueie 3ana4n o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIIEHUS MEXKIY




IJIOIA/IIMU TTIOBEPXHOCTEN U 00bEMaMu
MOJA0OHBIX TEJ

79

[TogoGHBIE TeNIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.
CrepeoMeTprueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIOIAeH
IIOBEPXHOCTEN

80

Kontponsnas padota "[lnomanu
TMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JBrxeHus nmpoctpancTBa. OToOpakeHHS.
JIBmxenust u paBeHCTBO (puryp. O0mme
CBOIICTBA IBIKEHUH

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAsI CHMMETPUS,
3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABUIKCHUA

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U IIIOCKOCTEN
B IIpocTpaHcTae”

87

O6o6maromiee noroperue 11 nmoHsATHi U




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromee moroperue 11 moHsTHil U
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BexTopsl B npocTpaHcTBe"

89

O6o6maronee nopropenue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLUs 3HAHUM:
"O0BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 MoHSATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

Ob6o06matomee moBropeHue 11 moHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3aLlis 3HAHMIA:
"[mommaau MOBEpXHOCTH U 0OBEMBI
KpYIJIbIX TEN"

93

Htoropas KOHTPOJIbHasA pa60Ta

94

Htoropas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpEHue, 06001meHNe U




CUCTEMAaTU3alus 3HaAaHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAaYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

100

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

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

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




KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







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

e T'eomerpus. 10-11 knaccel. ba3oBblil u npoduabHBIN YpOBHU. YUYeOHUK /
Aranacsan JI.C. u ap.- M.: IIpocBenienue;

METOANUYECKHUE MATEPHAJIbBI I YUUTEJIA

e ['eomerpusi. 10-11 knaccel. ba3zoBbiii 1 npoduabHBIN YpOoBHU. YUueOHUK /
Artanacsu JI.C. u ap.- M.: IIpocBeuienue;.

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kmace/ Mepsmsik AT,
Homuposckuii [I.A., Ilonaxos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUiA LICHTP
«BEHTAHA-T'PA®y; Akninonepuoe obimectBo «M3aatensctBo «IIpocBemienue»
* Maremaruka. ['eomeTpus; yrinyonennoe ooyuyenue, 11 xinacc/ Mepamsik AT,
Homuposckuii [I.A., Ilonaxkos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKuil IIEHTP
«BEHTAHA-T'PA®y; Akninonepuoe obmectBo «M3aatenscTBo «IIpocBemienne»
ABtopckas nporpamma: ['eomerpusi. COOpHHUK MPUMEPHBIX PaOOYUX MPOTPAMM.
10-11 xmaccsl: yue6. mocobue s 001eo0pa3oBat. opraHu3alinii: 0a30BbIi U
yray6i. ypoau / [cocT. T. A. Bypmuctposa]. — 4-¢ uzn. — M.: IIpocBenienue,
2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Jloche MIKOJBHOTO yUUTEIN MaTeMaTHKH - http://www.mathvaz.ru

2. Unrtepner-pecypc «EnmHas KoJuiekius MHQPPOBBIX 00pa3oBaTEIbHBIX
pecypcoBy. — http://school-collection.edu.ru.

3. Unrepuer-pecypc «OTKpBITBIH OaHK 3aJaHU 1O MaTEeMaTUKE». —
http://mathege.ru:8080/or/ege/Main.

4. Nndoypok. Maremaruka - http://infourok.ru/matematika.html

5. Kapman mns matemaruka - http://karmanform.ucoz.ru

6. Ilexcoset, maremarnka http://pedsovet.su/load/135

7. Poccuiickoe oOpa3oBanue. DenepaiabHbIi opTan edu.ru
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9.

1

. Pemry EI'D - http://mathb.reshuege.ru/
Caiit Anekcannpa Jlapuna http://alexlarin.net/
0.Cetp TBOpUeckux yuutenei http://www.it-n.ru/



http://www.mathvaz.ru/
http://school-collection.edu.ru/
http://mathege.ru:8080/or/ege/Main
http://infourok.ru/matematika.html
http://karmanform.ucoz.ru/
http://pedsovet.su/load/135
http://edu.ru/
http://mathb.reshuege.ru/
http://alexlarin.net/

11.CoBpeMeHHBII yYUTEIbCKUI opTai - http://easyen.ru

12.Ypoku. Her. Muga yuutens MaTeMaTUKHA, aureOpbl, T'€OMETPUHU
http://www.uroki.net/docmat.htm

13.Yuurenbckuii mopran. Matemaruka http://www.uchportal.ru/load/28

14. ®enepanbHbIil LIEHTP TECTUPOBAaHUS WWW.Iustest.ru

15.DepepanbHOE areHcTBO 10 0Opa3oBanuto PO ed.gov.ru



http://easyen.ru/
http://www.uroki.net/docmat.htm
http://www.uchportal.ru/load/28
http://www.rustest.ru/
http://ed.gov.ru/




