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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUILUIUH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU JOKA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «Matemaruka u
uHpopMaTuka»  uyepe3  oOecriedeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

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

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

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(opMupoBaHUE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B pEalbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BJIaJE€Th METOAAMHU JOKAa3aTeIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B ITPOBEICHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
pOrpaMMbl, pacrlpeneaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyUeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieurBas IPEEMCTBEHHOCTb MEXTY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M 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
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

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

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
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: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
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 MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa 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(epbl, 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, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

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

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPBI, 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 POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE 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 poccUiickoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh yYMEHHS TPHUMEHITh 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/I0POBUTENBHOMN AESATEIbHOCTHIO;

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 © peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC 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 BOCIIMTAHUE:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEeMAaTHUUYEeCKUX 3HAHWM MJig pemieHus 3aaad 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
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH W  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI 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 CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUU, TaHHBIX, HEOOXOJUMBIX JIJII OTBETA Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (popMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMHU H
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¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABNIATh PE3YJbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUs 3aJa4M, BIOUPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  [IO3HABATENIbHOW  pediekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, JIOroBapuMBaThbCA, OOCYXKAAaTh TPOLIECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHbl, OLIEHHBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pENICHUH 33724 U MTPOBEICHUN MaTeMaTHUECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS 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 CBOOOJNHO OMEpUPOBATh TOHITHSMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYroJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBIMOJIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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 TMOJYYEHHbIE 3HAHUS HAa MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPHUYECKUX
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 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

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

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

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpAaIllEHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (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
BpalleHNS,

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATh W MpPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CUCTEME KOOPAUHAT;
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 TOHATHSIMH, CBSI3aHHBIMH C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAHHUKOB U TEJl BPAILCHUS: CEUEHHUS LUIUHIpA
(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 MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

pemarps 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYAllMU, IPUMEHATh U3yUYECHHBIC
MOHSTHS, 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, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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



10 KVIACC

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJibHBbIE IIpakTHYeckue

padoThI

padoThI

JuexkTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Bsenenue B
CTEPEOMETPHIO

23

1

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

Bzanmnuoe
pacIoJIoKEHNE
HpSIMI)IX B
MPOCTPAHCTBE

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

[TapannensHOCTH
MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniy
a_motivacii_k_teme_-
izobrazhenie_prostanstvennyh_figur_na_ploskosti

[TepieHANKYISPHOCTH
MPSAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE

25

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

Vriuel u pPacCTOAHUA

16

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

MHOrorpaHHuKu

https://www.yaklass.ru/p/geometria#program-10-klass

Bexkrtops! B
MIPOCTPAHCTBE

12

https://www.yaklass.ru/p/geometria#program-11-klass

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HaHHUHI

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

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102




11 KVIACC

Koau4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHaIUTHYECKAs] TEOMETPUS 15 1 https://resh.edu.ru/subject/17/10/
2 Tostopenne, obobuwente u 15 1 https://resh.edu.ru/subject/17/10/
cucreMarusanus 3HaHUUu
3 O06BEM MHOTOTPAaHHHUKA 17 https://resh.edu.ru/subject/17/10/
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/17/10/
I N
5 IO OBEPXHOCTH 1 0OBEMEI 9 1 https://resh.edu.ru/subject/17/10/
KPYTIIBIX TEI
6 JIBrokeHUst 5 1 https://resh.edu.ru/subject/17/10/
7 Hostopere, O606H1€HI:IC 1 17 2 https://resh.edu.ru/subject/17/10/
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 0
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabnsie IlpakTuueckue op Moaroroska
n/n Bceero U3YYeHUS o0pa3oBartejibHbIE
padoThI padoThI k T'THA
pecypcsl
OcHoBHbI€E NpaBUiIa U300paKEHUS HA HIPOTOTHIIEL
1 | pucyHKe ITOCKOCTH, ApATIETBHBIX TPSIMBIX 1 http://fcior.edu.ru 3;‘%1;?11”
(OTPE3KOB), CEepeIMHBI OTPE3Ka 6 Ne 12
[ToHsTHSA CTEpeOMETpHU: TOUKA, TTpsIMas,
IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE HPOTOTHIIBI
2 | mpaBmIa H306PAKEHNUS Ha PHCYHKE 1 http://fcior.edu.ru 33%‘;‘;?‘
IIJIOCKOCTH, NapaJuIeNIbHBIX MPSAMBIX 6:'N9_12
(0Tpe3KoB), cepeIuHbI OTpE3Ka
[TonsTus: nepecekaronuecs MIOCKOCTH, . MPOTOTHIIBI
3 | HeDECEKAIOLIECS DAMAS 1 ILIOCKOCTL: 1 https://resh.edu.ru/subject/less 3aaHus
P HHHECH TP ’ on/4756/ m: Ne 1
MOJYITPOCTPAHCTBO 6: No 12
[Tondarus: nepecekaromuecs MIOCKOCTH, http://geometry2006.narod.ru/ ~ "POTOTHIIBI
4 | mepecekarmuecs npsMas u IIOCKOCTb; 1 Lessons/10- 32??\2“1’[
MOJIYIPOCTPAHCTBO 11/3b 6: ' Ng_ 12
MHororpaHHUKH, U300pa>keHNe MPOCTEUITNX HpOTOTHIIbI
NPOCTPAHCTBEHHBIX (GHTYP, http://geometry2006.narod.ru S
5 1 Lessons/10-
HECYIIECTBYIOIIUX O0BEKTOB 11/3a.p m Ne 1,
' 0: Ne 12
6 MHororpaHH1KH, H300paXXeHHE MPOCTEHIINX 1 http://geometry2006.narod.ru/  mpoToTHIIBI
MIPOCTPAHCTBEHHBIX (PUTYD, Lessons/10- 3aJaHus




HECYIIECTBYIOIIHUX 00HEKTOB 11/3c.ppt m: Ne |
0: Ne 12
AK IIPOTOTHUIIBL
CHOMBI CTEPEOMETPUH U TEPBBIE )
7 http://fcior.edu.ru 3afannd
CJIEACTBUS U3 HUX m Ne 1
0: Ne 12
A IIPOTOTHUIIBL
KCHOMBI CTEPEOMETPUH U TIEPBBIE )
8 http://fcior.edu.ru ajannA
CJIEACTBUS U3 HUX m Ne 1
0: Ne 12
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
C 6 IIPOTOTHUIIBL
cneacTBus U3 HUX. CriocoObl 3aJaHUs i
9 . http://fcior.edu.ru SaJlaHIA
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE. m Ne 1
O603HaueHus IPSIMbIX U TIIOCKOCTEH 6: Ne 12
N300paxkenue ceueHunit nupamMuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 ux peopa. HPOTOTHIIBI
10 | M306paxeHne epeceueHys OTydeHHbIX https:/myschool.edu.ru/ 3az[?\anl;1
. m: Ne
IIJIOCKOCTEN. PackpammBaHre MoCcTpOEHHbIX 6: No 12
CEYECHMI pa3HbIMU LIBETaMU
N3obpaxenune ceueHnit mupaMuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux peopa. HPOTOTHIIBI
11 | M3o0pakeHue nmepecevyeHus MOJTydeHHbBIX www.school-collection.edu.ruy 3aﬂ?\rHHlﬂ
. m: Ne
IJIOCKOCTEN. PackpammBaHre nocTpOEeHHbBIX 6: No 12
CEYEeHMI pa3HbIMU LIBETaMU
N3o00paxkenue ceueHuit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux peopa. HPOTOTHUIIB
12 | U300paxeHue nepeceyeHus: NOTyIeHHBIX https://myschool.edu.ru/ 3az[§1\fm/11;1
o JUA LY
IJIOCKOCTEN. PackpalmBanie noCTpOESHHBIX 6: Ne 12
CEUYEeHMI pa3HBIMU LIBETaMU
N3o00paxkenue ceuyeHunit mipaMuabl, Kyoa u
13 p p 1Y } https://myschool.edu.ru/ TpOTOTHIIBL
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux péopa. 3a/1aHUs




N300paxkeHue nepeceueHus MOTyIeHHBIX m Ne 1
iockocTeil. PackpammBanue NoCTpOSHHBIX 6: Ne 12
CEYECHMM pPa3HbIMU LIBETaMU
IIPOTOTHUIIBL
14 | Meroj cleaoB s MOCTPOEHUS CEUEHMIA https://myschool.edu.ru/ 33&;}“’1{1
II: N\e
0: Ne 12
Merton cnenoB s MOCTPOEHUS CEYEHHIA. HPOTOTHIIBI
15 CBoiicTBa IepeceueHU MPSIMBIX U https://myschool.edu.ru/ 33&;“1’1
v II: N\e
IINIOCKOCTEU 6: Ne 12
BAeTOHcneHOBJUUIHOCTpoeHHﬂcequHﬁ. IIPOTOTHUIIBI
16 CBolicTBa epeceyeHnid MPSIMbIX U https://myschool.edu.ru/ 3321?\?“1’1
o II: N\e
TJIOCKOCTEH 6 No 12
[TocTpoenue ceuenwuii B nupamue, Kyoe
-~ 6 C MIPOTOTHUIIBI
o TpéM Toukam Ha pébpax. Co3znanue
17 . https://myschool.edu.ru/ Sa/laHi
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I1aroB m: Ne |
MTOCTPOCHHUS 6: Ne 12
[TocTpoenue ceuenuii B nmupamue, Kyoe
~ 56 C MPOTOTHUIIBI
o Tpém To4kam Ha pébpax. Co3znanue
18 . https://myschool.edu.ru/ Sa/laHi
BBIHOCHBIX YEPTEKEH U 3aIliCh I1aroB m: Ne 1
MTOCTPOCHUS 6: Ne 12
[TocTpoenue ceuenwuii B nmupamuie, Kyoe
. . 6 C ITPOTOTHUIIBI
o Tpém Toukam Ha pébpax. Co3znanue
19 . https://myschool.edu.ru/ 3a/laHi
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB m: Ne 1
MTOCTPOCHUS 6: Ne 12
[TocTpoenue ceueHwuii B mupamue, Kyoe
. 6 C MMPOTOTHUIIBL
o Tpém Toukam Ha pébpax. Cosznanue
20 ? P https://myschool.edu.ru/ Safiatm
BBIHOCHBIX YepTEXKeH U 3aMuch 11aroB m: Ne 1
6: Ne 12, Ne 10

MOCTPOEHUS




[ToBTOopenue nmnanumerpun: Teopema o

IMPOTOTHUIIBL

. 3a/1aHUs
21 | mpomopuMOHANBHBIX OTpe3kax. [logobue http://fcior.edu.ru Ne 1
II: N\e
TPEYFOMEHIKOB 6: Ne 12, Ne 10
[ToBTOopenue mnanumerpun: Teopema MPOTOTHITBI
Menenas. PacueTsl B CEUEHUSAX HA BBIHOCHBIX . 3aaHus
22 http://fcior.edu.ru
yeprexkax. Mcropus pa3BuTHs IIIaHUMETPUH m Nel
U CTEPEOMETPUU 6: Ne 12, Ne 10
IIPOTOTHUIIBL
23 KonTponbnas paborta "AKcHOMBI 3a/1aHUs
crepeomerpun. CeueHus" m Ne |
6: Ne 12, Ne 10
B3anmHoe pacnosiokeHue npsMbIX B IIPOTOTHIIBI
npocTpancTBe. CKpEnuBaOIMKUECs MpsMbIC. . 3a/1aHUs
24 poctp P p http://fcior.edu.ru
[Ipu3Haku CKpemuBarOMIUXCS TPSAMBIX. m: Ne |
[MapasienbHbIe IPSMBIE B IPOCTPAHCTBE 6: Ne 12, Ne 10
TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN IIPOTOTHIIBI
NAHHOU IIPSAMOM, IPOXOISIIEH Yepe3 TOUK . 3aaHus
25 p - 1P . p . y http://fcior.edu.ru
MIPOCTPAHCTBA U HE JiexKalllel Ha TaHHOM m: Ne 1
npsamoii. Jlemma o epeceuenuu 6: Ne 12, Ne 10
MapajuIeNbHBIX IPSIMbIX IIJIOCKOCTHIO
ITPOTOTHUIIBI
[TapannensHOCTH TpeX MpsIMBIX. Teopema o
. . 3a1aHuA
26 | Tpéx mapayuIeIbHBIX IPSIMBIX. Teopema o http://fcior.edu.ru Ne 1
m: Ne
CKPEILMBAIOIIUXCS TPSMBIX 6: Ne 12, Ne 10
[TapannensHoe npoekTupoBanre. OCHOBHbIE HPOTOTHUIIBI
CBOMCTBA MApaLIETbHOTO TPOESKTUPOBAHMUSL. . 3a/1aHUs
27 P P P http://fcior.edu.ru
N306pakenue pasHbIX Guryp B m: Ne 1
6: Ne 12, Ne 10

HapaHHCHLHOﬁ MMPpOCKIUN




[MenTpanbHas mpoekuus. Yromic

IMPOTOTHUIIBL

3a/IaHusl
28 | coHampaBJICHHBIMU CTOPOHAMHU. YTOJ MEXKIY https://myschool.edu.ru/ HN |
II: N\e
MPSMBIMH
P 6: Ne 12, Ne 10
ITPOTOTHUIIBI
3aaun Ha JOKA3aTeIbCTBO M HCCIICIOBAHNE, poTo
. 3aJIaHUs
29 | cBsI3aHHBIE C PACIOJIOKEHUEM IPSMBIX B http://fcior.edu.ru Nel
II: N\e
MPOCTPAHCTB
POCTPATCTBE 6: Ne 12, Ne 10
[TonATHA: mapaIeNbHOCT NPSMOKN U
IIPOTOTHUIIBL
TJIOCKOCTH B mpocTpaHcTre. [Ipu3Hak
o . 3aJlaHus
30 | mapayuIenTbHOCTH MPSAMON U TUIOCKOCTH. http://fcior.edu.ru Ne 1
II: N\e
CsoiicTBa 11 BHOCTH MPSIMOH U
OiicTBa MapayljIeIbHOCTH MPSMO 6: No 12, Ne 10
TJIOCKOCTH
I'eoMeTpudeckne 3a/1aun Ha BEIYMCICHHE U TIPOTOTHIIBI
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C . 3a/IaHus
31 ’ . http://fcior.edu.ru
MapajuiebHOCTHIO MPSAMBIX U IUVIOCKOCTEH B m: Ne |
IIPOCTPAHCTBE 6: Ne 12, Ne 10
[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TIPOTOTHIIBI
JAHHYIO IPSIMYIO Ha YepTexe U . 3a/IaHus
32 VIO TIPAINIO P y ) http://fcior.edu.ru
napajuieNIbHOrO ApYyroi npsmMoi. Pacuér m: Ne 1
OTHOIIECHUH 0: Ne 12, Ne 10
[MapannenpHas mpoeKuus, IPUMEHEHUE AJIs [[POTOTHIIBL
MOCTPOCHUS CEYCHHM KyOa 1 . 3a/IaHus
33 p }: http://fcior.edu.ru
napasienenumnena. CBoicTBa m Ne 1
napaulesIenuIena u npu3Mbl 6: Ne 12, Ne 10
MMPOTOTHUIIBL
3a1aHusA
[Tapannensubie mnockoctu. [IpusHaku )
34 http://fcior.edu.ru m Ne |

napaJiuICJIbHOCTH IBYX IUIOCKOCTEH

6: Ne 12, Ne 10




TeopemMa o0 mapajIeIbHOCTH U

. IMPOTOTHUIIBL
€AMHCTBEHHOCTH TUIOCKOCTH, TPOXOISIIEH .

35 > 1P 5 http://fcior.edu.ru afanA
4Jepe3 TOUKY, HE IPUHAIEKAIIYIO JaHHOU m Ne 1
IUIOCKOCTH M CIIEICTBHS U3 HEE 0: Ne 12, Ne 10
CpoiicTBa napasuieabHbIX MJIOCKOCTEN: O

IIPOTOTHUIIBL
MapajuvIeTbHOCTH MPSIMBIX TIEPECEUCHUSI TIPU .

36 P P P P http://fcior.edu.ru 3afan
IIEPECECYCHU N IBYX MapalIeIbHBIX m Nel
TUIOCKOCTEH TpeTheit 6: Ne 12, Ne 10
CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapajuIeIbHBIX MPSIMBIX, HPOTOTHIIBI

37 | 3aKIFOUEHHBIX MEXKTY MapaylIeIbHBIMU http://fcior.edu.ru 3321?\2“151

II: N\e
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSMOT C 6: No 12. Ne 10
JIBYMSI TTapaJUIEILHBIMU TUIOCKOCTSIMHU
N N IIPOTOTHUIIBI
oBTOpeHue: Teopema Iludaropa Ha .
38 P P Parop http://fcior.edu.ru 3a/laHid
IUIOCKOCTH m Ne 1
6: Ne 12, Ne 10
n IIPOTOTHUIIBI
OBTOPEHHE: TPUTOHOMETPUS .

39 P P P http://fcior.edu.ru 3a/laHid

MPSAMOYTOJIBHOTO TPEYrOJIbHUKA m: Ne 1
0: Ne 12, Ne 10
o ) IIPOTOTHUIIBI
40 CsoiicTBa Kyba ¥ MPSMOYTOJBHOTO https://resh.edu.ru/office/us 3a1aHNs
napajuiesienuIeaa er/teacher m: Ne 1
0: Ne 12, Ne 10
. MIPOTOTHUIIBI
a1 Bbruricienue JUIMH OTPE3KOB B KyOe H https://resh.edu.ru/office/us 3aTaHHS
MPSIMOYTOJIbHOM TapajuieNenuIee er/teacher m: Ne |
6: Ne 12, Ne 10
[lepnieH UKYIAPHOCTD NPSAMOU U TUIOCKOCTH. HPOTOTHIIBL
42 | [Ipu3Hak nepneHAuKYIIPHOCTH MPSMOU U http://fcior.edu.ru Saﬂ?\?ﬂlﬂ
I \e

IIIIOCKOCTH

6: Ne 12, Ne 10




[lepneHUMKYIAPHOCTD NPSMOM U TUIOCKOCTH.

MMPOTOTHUIIBL
3aJaHuA

43 | Ilpu3HaK nepreHaAuKyYISPHOCTH MPSIMOU U http://fcior.edu.ru Ne |
II: JNO
TIOCKOCTH 6: Ne 12, Ne 10
Teopema o cymeCTBOBariHH " ) HPOTOTHIIBI
€IMHCTBEHHOCTH TPSIMOH, ITPOXO el uepes .

44 | " P POXOZITIEH HEP http://fcior.edu.ru 3aziamiA
TOYKY IPOCTPAHCTBA U HEPIEHAUKYIIPHOU K m Nel
MIOCKOCTH 6: Ne 12, Ne 10
H IIPOTOTHUIIBL

JIOCKOCTH ¥ TIEPIICHIUKYJIIPHBIC UM .
45 PHCHIMIYAP http://fcior.edu.ru ajannA
MPsIMBIE B MHOTOI'PaHHHUKAX m Nel
6: Ne 12, Ne 10
[TmockocTH ¥ TIepIIeHIUKYJISIPHBIC UM . HPOTOTHITBI
PHCHIHMIYAP https://resh.edu.ru/office/us 3a/TaHHS
46 | npsiMble B MHOTOIpaHHHKaX
er/teacher m: Ne 1
6: Ne 12, Ne 10
H H IIPOTOTHUIIBI
epHEeHIUKYJAp U HakiIoHHas. [locTtpoenne .
47 PHCHIHKYAP P http://fcior.edu.ru sa/latii
MEePIEHANKYISIpa U3 TOUYKH Ha MPSAMYIO m: Ne 1
6: Ne 12, Ne 10
H H IIPOTOTHUIIBI
epHEeHIUKYJsAp U HakiaoHHas. [loctpoenue .
48 PHEHARIYIAP P http://fcior.edu.ru 3a/laHid
MEePIEeHANKYIISIpa U3 TOUYKU Ha MPSAMYIO m Ne |
0: Ne 12, Ne 10
IIPOTOTHIIBI
Teopema o TpEx nepneHIUKYIISIpax (IpsMas 1 .
49 P P PHICHHKYIApaX (11p http://fcior.edu.ru 38t
oOparHas) m: Ne 1
0: Ne 12, Ne 10
T . IIPOTOTHUIIBI
eopeMa o TpEX NneprneHANKyIsipax (npsamas u .
50 P P PHICHMKyIAPaX (1p http://fcior.edu.ru 3a]aHiA
oOpatHasi) m: Ne 1
6: Ne 12, Ne 10
MMPOTOTHUIIBL
51 | Yroa Mexay CKpelMBaOIIUMUCS MPSIMBIMU http://fcior.edu.ru 3aJaHns

m: Ne 1




6: Ne 12, Ne 10

) MMPOTOTHUIIBL
59 [Mouck neprneHauKyISIPHBIX MPSMBIX C https://resh.edu.ru/office/us.  3anamus
MIOMOIIBIO IEPIICHIUKYIISIPHBIX IJI0CKOCTEH er/teacher m: Ne 1
6: Ne 12, Ne 10
https://resh.edu.ru/office/us  mamasms
ps:/Iresh.edu.ru/office/us  sanamus
53 | OproroHajapHOE IPOSKTUPOBAHUE
P P P er/teacher m: Ne 1
6: Ne 12, Ne 10
[Toctpoenwne ceuenuii kyoa, MpU3MHI, ) MPOTOTHITBI
54 . P oif . yc o po o https://resh.edu.ru/office/us 3a/1aHHs
NPaBUIILHON IIMPAMUJIBI C TIOMOIIh
p ApaMHL m er/teacher m: Ne |
OPTOTrOHAJIBHOU MIPOCKIHNN 6: Neo 12’ No 10
[Toctpoenne ceueHuii Kyoa, MpU3MHI, . MPOTOTHUIIBI
55 . P o . yc 5 po o https://resh.edu.ru/office/us 3a/TaHHS
MPaBUIILHON IIMPAMUJIBI C IIOMOIIH
P vp 8 . er/teacher m: Ne 1
OPTOTrOHAJIBHOU IIPOCKIHNN 6: Ne 12’ No 10
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO . HPOTOTHIIBI
P pocTp . https://resh.edu.ru/office/us 3a /A HHS
56 | mockoctu. [ImockocTr cumMmeTpwHii B
er/teacher m: Ne |
MHOI'OrpaHHUKax 6: No 12’ No 10
H . IIPOTOTHUIIBI
M3HAK NEPIEHANKYIAPHOCTH IPSIMO 1 .
57 | P PHEHARIYIP P http://fcior.edu.ru 3a]aHid
IUIOCKOCTH KakK CIICJACTBUE CHMMETPUHN m: Ne 1, Ne 2
0: Ne 12, Ne 10
) IIPOTOTHIIBI
58 [TpaBuiibHBIC MHOTOTPAaHHUKH. Pacuér https://resh.edu.ru/office/us;  3537amus
PacCTOSIHHIA OT TOYKH JI0 IIOCKOCTH er/teacher m: Ne 1, Ne 2
0: Ne 12, Ne 10
5 IIPOTOTHUIIBI
59 [IpaBHIbHBIE MHOTOTPAHHUKHU. Pacuér https://resh.edu.ru/office/us 3aTaHHS
pacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH er/teacher m: Ne 1, Ne 2
6: Ne 12, Ne 10
CrocoObI OMYCTUTh TIEPIICHIUKYISIPBI: https://resh.edu.ru/office/us ~ MPOTOTHIIEL
60 3a7aHus

CUMMCECTpPUs, CABUT TOYKHU 10 napanneanoﬁ

er/teacher

m: Ne 1, Ne 2




IpsAMOM 6: Ne 12, Ne 10
) MPOTOTHUITBI
61 CIBUT 110 HeMapaJUIeIbHOM IPSIMOiA, https://resh.edu.ru/office/us 3a/1aHHs
W3MCHECHHE PACCTOSHHM er/teacher m Nel, Ne 2
6: Ne 12, Ne 10
KonTpomnsHas padora "B3aumuoe . [POTOTHUIIBI
. https://resh.edu.ru/office/us 3a/1aHHs
62 | pacmosoXeHne MPSMBIX U TNIOCKOCTEH B
" er/teacher m: Ne 1, Ne 2
MPOCTPAHCTBE 6: Ne 12, Ne 10
[ToBTOpEHME: YrOa MEXK 1y IPSIMBIMHA Ha . HPOTOTHIIBI
63 HJ‘IOCK:CTI/I T }II/IFFOHOMC”IJ“I ym[l; IPOU3BOJILHOM https:/fresh.edu. rufoffice/us  sazanms
> P P P er/teacher m Ne 1, Ne 2
TPEYroJIbHUKE, TeOpeMa KOCHHYCOB 6: Ne 12, Ne 10
IToBTOpEHUE: YyrOa MEKIY HPOTOTHUIIBI
64 | cKpemMBaIOMNMUCS IPSMBIMH B https://urok.apkpro.ru/# 3;})1311{1;\;1 5
m Ne 1, Ne
TIPOCTPAHCTBE 6: Ne 12, Ne 10
1" IIPOTOTHUIIBI
€OMETPUYECKHE METOIbI BBIYHCIICHUS YTiia
65 P A 4 https://urok.apkpro.ru/# 3a]laHid
MEXIYy OPAMBIMU B MHOTOTPAHHUKAX m Ne 1, Ne 2
6: Ne 12, Ne 10
IIPOTOTHIIBI
o C o o 3aJaHus
BYTpaHHBIH yroii. CBOWCTBO JTMHEHHBIX .
66 | AP a https://urok.apkpro.ru/# | ™ Nel Ne2,
VIJI0B IBYTPAHHOTO yriia Ne 3
0: Ne 12, Ne 10,
Ne 13
ITPOTOTHUIIBI
v C o 3aJaHUs
epIeHINKYIsIpHBIC I10cKocT. CBOMCTBA . :
67 PHEHAHIYIAP y http://fcior.edu.ru mNe 1, Ne 2,
B3aMMHO MEPICHIUKYISIPHBIX TUIOCKOCTEH Ne 3
0: Ne 12, Ne 10,
Ne 13
IIpu3HAaK NepreHIuKyIIPHOCTH TIOCKOCTEI; . TIpOTOTHIIBL
68 p PHCHIUKYIIAD http://fcior.edu.ru 3aaHus

T€opEMa O HpﬂMOﬁ NEpeCCUCHUA ABYX

m: Ne 1, Ne 2,




IIJIOCKOCTEH MEPIIEHAUKYIISIPHBIX TPETHEN

Ne 3

IIOCKOCTH 6: Ne 12, Ne 10,
No 13
IIPOTOTHUIIBL
[IpsimoyromnbpHbIN Napasuienenunesn; Kyo; 3aJlaHus
3 https://urok.apkpro.ru/# | m: Ne1, Ne2
69 | m3MepeHwus, CBOMCTBA MPSMOYTOJILHOTO N3
napasuieenuea 6 No 12. Ne 10
No 13
IIPOTOTHUIIBL
. 3a1aHust
eopemMa O TMaroHaJu MPSIMOYTOJIbHOTO - Ne 1, No

70 P PAMOYT ) https://urok.apkpro.rufg | ™ Ne 1 Ne2,

napasuieseIuIea u CIIeICTBUE U3 Hed Ne 3
6: Ne 12, Ne 10,
Ne 13
IIPOTOTHUIIBI
CrepeomeTpuyeckre U MPUKIIAIHbIC 3a0a4H, 3a/laHuA
71 | cBA3aHHBIC CO B3aMMHBIM PACIIOJIOKEHAEM http://fcior.edu.ru - NgNlo ’ 3N9 2,
HPAMBIX M TJIOCKOCTH 6 No 12. Ne 10
Ne 13
IIPOTOTHUIIBI
[ToBTOpEHME: CKPEIIMBAIOIINECS MPSIMBbIE, 3a/laHusA
72 | mapajienabHbIE TNIOCKOCTH B CTAHIAPTHBIX https://urok.apkpro.ru/# | ™ NQJ\‘,l’ 3{\(9 2,
0
MHOTOIPaHHHKAX 6- Ne 12. No 10
Ne 13
“ IIPOTOTHUIIBI
I[Tapa nmapajienabpHbIX INIOCKOCTEN Ha
3a/1aHUs
CKPELIMBAIOIIUXCS TPSAMBIX, PACCTOSHHE :

73 P P P https://urok.apkpro.rug | Nl Ne2,
MEK/Ty CKPELIMBAIOIIUMUCS TPSIMBIMHU B Ne 3
HPOCTBIX CUTYAIHSX 6: Ne 12, Ne 10,

Ne 13
PaccrosiHue oT TOUKH JI0 MIIOCKOCTH, TpOTOTHIIBL
74 A https://urok.apkpro.ru/# 3a7aHus

PacCTOAHUC OT HpHMOI\/’I J0 IIIOCKOCTHU

m: Ne 1, Ne 2,




Ne 3

6: Ne 12, Ne 10,
Ne 13
IIPOTOTHUIIBL
Beruncnenue paccTosHuN MEX Ty 3a71aHus
75 | CKpeIIMBAOIIUMUCS TPSIMBIMH C TIOMOIIBIO https://urok.apkpro.ru/# | ™ Ngng ’ 3N9 2,
HepHeHZ[HKy.]'IprHDfI TIJIOCKOCTHU 6: Ne 12_ No 10
No 13
T . o IIPOTOTHUIIBL
pPEXTpaHHBIN yroI, H;paBeHCTll_%Ia TUTSt S
TpexrpaHHbIX yrioB. Teopema [Tudaropa, ‘No 1, Ne
76 | PP T p (arop https://urok.apkpro.ru/# | ™ Ne 1, Ne2,
TEOPEMBI KOCHHYCOB ¥ CHHYCOB TS Ne 3
TPEXTPAHHOTO yIJia 6: Ne 12, Ne 10,
Ne 13
IIPOTOTHUIIBI
DneMeHTHI C(hepUIeCKO TeOMEeTPHH: 3a71aHus
77 | reome3ndecKue JIMHUHM HA 3emite https://urok.apkpro.ru/# | ™ NeNlo ’ 3N9 2,
6: Ne 12, Ne 10,
Ne 13
78 | KonrponbHas pabota "Yriibel u pacctosHus" https://urok.apkpro.ru/#
IIPOTOTHIIBI
c v 3aJaHIs
ucremMatu3aiys 3HaHuii "MHOTOTpaHHUK U :
79 Lf, P https://urok.apkpro.ruf# | ™ Nel N2,
€ro 3JIEMEHTBI Ne 3
0: Ne 12, Ne 10,
Ne 13
ITPOTOTHUIIBI
3aJaHNs
ITupamupa. Buner nupamun. [IpaBunsHas m Ne 1, Ne 2,
80 | mupammuaa https://urok.apkpro.ru/# Ne 3
0: Ne 12, Ne 10,

Ne 13




81

[Ipusma. IIpsamas u HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

https://urok.apkpro.ru/#

MPOTOTHUIIBI
3aIaHHS
m: No 1, Ne 2,
Ne 3
6: Ne 12, Ne 10,
Ne 13

82

[IpssMoit mapayienenunes, NpsMoyroabHbIA
napajuiesnienunesa, Kyo

https://urok.apkpro.ru/#

MPOTOTHUIIBI
3a1aHHS
m: Ne 1, Ne 2,
No 3
0: Ne 12, Ne 10,
Ne 13

83

Beinykneie MHOrorpanHuku. Teopema
Ditnepa

https://urok.apkpro.ru/#

MPOTOTHUIIBI
3a1aHHs
m: Ne 1, Ne 2,
Ne 3
6: Ne 12, Ne 10,
Ne 13

84

Brinyknbsie MHOTOrpaHHuKkd. Teopema
Diinepa. [IpaBuibHbIE U TOTYNIPABUIIbHBIE
MHOTOTPaHHUKHU

https://urok.apkpro.ru/#

MPOTOTHUIIBI
3a1aHHs
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13

85

KonTtponsHas padorta
"MHororpaHHuku"

https://urok.apkpro.ru/#

MIPOTOTHIIBI
3aJaHus
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13

86

ITonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE

http://fcior.edu.ru

MIPOTOTHUTIBI
3aJaHus
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13




87

CymMma BEKTOpOB

http://fcior.edu.ru

MPOTOTHUIIBI
3aIaHHS
m: No 1, Ne 2,
Ne 3
6: Ne 12, Ne 10,
Ne 13

88

Pa3zHocTh BEKTOPOB

http://fcior.edu.ru

MPOTOTHUIIBI
3a1aHHS
m: Ne 1, Ne 2,
No 3
0: Ne 12, Ne 10,
Ne 13

89

[IpaBuio napamnenenunena

http://fcior.edu.ru

MPOTOTHUIIBI
3a1aHHs
m: Ne 1, Ne 2,
Ne 3
6: Ne 12, Ne 10,
Ne 13

90

YMHOKEHHE BEKTOpa HA YUCIIO

http://fcior.edu.ru

MPOTOTHUIIBI
3a1aHHs
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13

91

Pasnoxxenue Bektropa o 6azucy Tpéx
BEKTOPOB, HE JIEXKAIIUX B OJJHOU MJIOCKOCTH

http://fcior.edu.ru

MIPOTOTHIIBI
3aJaHus
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13

92

CkansipHO€ IIpon3BeIeHNE

http://fcior.edu.ru

MIPOTOTHUTIBI
3aJaHus
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13




93

Beruncrnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

http://fcior.edu.ru

MPOTOTHUIIBI
3aIaHHS
m: No 1, Ne 2,
Ne 3
6: Ne 12, Ne 10,
Ne 13

94

[Ipocrenmue 3aga4n ¢ BEKTOPAMHU

http://fcior.edu.ru

MPOTOTHUIIBI
3a1aHHS
m: Ne 1, Ne 2,
No 3
0: Ne 12, Ne 10,
Ne 13

95

[Ipocreiimue 3a1a4n ¢ BEKTOpaMU

http://fcior.edu.ru

MPOTOTHUIIBI
3a1aHHs
m: Ne 1, Ne 2,
Ne 3
6: Ne 12, Ne 10,
Ne 13

96

[Ipocreiimure 3a1a4n ¢ BEKTOpaMu

MPOTOTHUIIBI
3a1aHHs
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13

97

[Ipocreiiue 3ana4u ¢ BEKTOpaMu

http://fcior.edu.ru

MIPOTOTHIIBI
3aJaHus
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13

98

O00011IeHrE U cUCTEMATU3aLUs 3HAHUI

MIPOTOTHUTIBI
3aJaHus
m: Ne 1, Ne 2,
Ne 3
0: Ne 12, Ne 10,
Ne 13




MMPOTOTHUIIBL

3a[aHuUs
99 | O06o00OuIeHNE U cCUCTEMATU3AU 3HAHUN 1 http://fcior.edu.ru I NQN{), 3N9 2,
6: No 12, Ne 10,
Ne 13
100 | HroroBasi KOHTpOJIbHAS paboTa
101 | HroroBast KOHTpOJIbHAS paboTa 1
102 | OOCoOIIeHNE ¥ CHCTeMaTH3alKs 3HAaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
U3yUYeHHs

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

IMoaroroBka
k THA

[ToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkaJisipHOE TPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay
BEKTOpPaMH B ITPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSIMOH,
MPOXOIALIei uepes Be
TOYKH"

ypaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTHU B OTPE3KaAX

YpaBHeHHE MJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

BekropHoe npousseneHue

JInnelHbIE HEPABEHCTBA,




JIMHENHOE
MIPOrpaMMUPOBAHUE

JIuneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

10

AHanTUTUYECKUE METOIbI
pacdéra yria Mexay
MPSIMBIMU B MHOTOTPaHHUKAX

11

AHanTUTAYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAX

12

dopmyna pacCTOSTHUA OT
TOYKH J0 MJIOCKOCTH B
KOOpAMHATax

13

Haxoxnenue pacctostHuii OT
TOYKH JIO TFIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuit OT
TOYKH JIO INIOCKOCTHU B
MPaBUIILHON TUPaMUJIC

15

KounTtponsHas padorta
"Ananutuyeckas reometrpus”

16

Ceuenus MHOT'OI'PaAHHUKOB!
CTaHAApPTHBIC
MHOTOT'paHHUKHA

17

Ceuenns MHOT'OI'paHHUKOB:
METOoa CIICAOB

18

CeueHns MHOT'OI'paHHUKOB:




CTaHI[apTHBIe IIJIOCKOCTH,
HCpCCC‘-ICHI/ISI HpSIMBIX nu
IJIOCKOCTEN

19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTU: TIapaJljielIbHbIe
CCUCHUA

20

[TapamenpHble IpsIMBIE U
TUIOCKOCTH: PACUET
OTHOIIIEHUI

21

[TapamnensHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKpCIIUMBAOIIMMHUCA
IIpsAMBIMHA

22

[lepnieniuKynsapHbIE MPSIMBbIE
U TUIOCKOCTH: CTaHJapTHBIC
napbl NePIeHIUKYIIPHBIX
IUTOCKOCTEHN U MPSAMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

23

[lepnientuKynsApHbIE MPSIMBIC
Y TUIOCKOCTH: TeoOpeMa o
TpeX MepreHINKYIsIpax

24

[lepnienukynspHbIe MPsIMbIE
Y TUTOCKOCTH: BBIYUCIICHUS
JUIMH B MHOTOTpaHHHUKaX

25

[ToBTOpEeHue: miomaau
MHOTOYTOJIbHUKOB, (DOPMYIIBI
JIJIS TUIOIIAIeH,
cooOpaxxeHus moao0ous




26

IToBTOpenue: miomaau
MHOTOYTOJILHUKOB, (hOpMYITbI
JIJIS TIOIIAJICH,
COO0paxeHus moa00us

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JIJTS TUIOTIAJICH,
cooOpakeHus T0100us

28

[Inomany ceuenni
MHOTOTPAaHHUKOB: TUIOIIAIU
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHHs
noxoous

29

IInomanu ceueHnii
MHOTOTPaHHUKOB: TUIOIIAIN
MMOBEPXHOCTEH, pa3pe3anust
Ha 4aCTH, COOOpaKEeHUSI
nonoous

30

KounTtponsHas paborta
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

0O0BéM Terra. O0beEM
MPSIMOYTOJIBHOTO
napajuiesenuneaa

32

3amaun 00 yaBOeHUU Ky0a, o
KBaJ[paType Kyoa; o
TPUCEKITUU yTiIa

33

CrepeomeTpuieckue 3a/1auu,




CBSI3aHHBIE C 0OBEMOM
MPSIMOYTOJIBHOTO
napasuiesieure/a

34

[Ipuxnagneie 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMa IPSIMOYT OJTBHOTO
napaJiesienunea

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeomeTpuiecKkue 3a/1au,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Tpuxnagneie 3a1ayu,
CBSI3aHHBIE C 00BEMOM
NPSAMOUN MPU3MBbI

38

Brruncienue o0EMOB TeI €
TIOMOTIBIO OTIPENIETIEHHOTO
unaTerpana. O0bEM
HaKJIOHHOHM TTPU3MBI

39

Berauciienne 00bEMOB TeI €
MTOMOIIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM
MTUPAMUIBI

40

dopmyna o0bEMa
nupamubl. OTHOLIEHHE
00BEMOB MUpPaMHU/I C OOIIM
yTJIOM

41

®opmyna o6bEMa
nupamubl. OTHOLIEHHE




00BEMOB MHUPaAMUJI C OOIITIM
yTJIOM

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIE C 00BEMaMU
HAaKJIOHHOHM IIPU3MBI

43

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
TTAPAMHUJTBI

44

[IpuknagHeie 3aqa4n 1o TeMe
"O0bEMBI TEN", CBS3AaHHBIC C
00bEMOM HAKJIIOHHOM
MIPU3MBI

45

[IpuknagHeie 3a1a4u MO TEME
"O06BEMBI Ten", CBSI3aHHEIE C
00BbEMOM MUPAMU/TBI

46

[Ipumenenne 0ObEMOB.
Brranciienue pacctosHuS 10
TUIOCKOCTH

47

KounTtponsHas paborta
"O06BEM MHOTOTpaHHUKA"

48

HunuHapuaeckas
MMOBEPXHOCTh, 0Opa3ymolne
IAJTUHIPHIECKOM
MMOBEPXHOCTHU

49

Hunusap. IIpsamoit kpyrosou
nunusap. [nomans
MIOBEPXHOCTH LUIIUHIPA

50

Konnueckas MMOBCPXHOCTD,




o0Opa3yrIne KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IIJIOCKOCTBIO, MTapaJUIEIbHON
IJIOCKOCTU OCHOBAHUS

52

VY ceu€HHbI KOHYC.
N3006pakenne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCa

54

ITmomans 00KOBOI
MMOBEPXHOCTH U MOJHON
IMOBEPXHOCTH KOHYCa

55

CrepeomeTpuyecKue 3a1auu
Ha JI0Ka3aTeNbCTBO U
BBIYHCIICHUE, TOCTPOCHUEM
CeUeHUH MWIMHJpPA, KOHYCa

56

CrepeoMeTrpuueckue 3a1auu
Ha J0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MUIMHIpPA, KOHYCa

57

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C IWJIMHIPOM

58

[Ipuknanueie 3ana4m,
CBSI3aHHBIE C [IWJIUHIPOM

59

Coepa u map

60

Ilepeceuenue cepsl 1 mapa




¢ mockoctbro. Kacanue
mapa 1 cepbl MI0CKOCTHIO.
Bun u nzo6pakenue mapa

61

[Tepeceuenue chepsl u mapa
¢ iockocThro. Kacanue
mapa u c(epbl MI0CKOCTHIO.
Bun u nzobpaxenue mapa

62

VYpaBuenue chepsl.
[Tnomane chepwr u e€ yactei

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKue 3a1a9u
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MMOCTPOCHUEM UX CEUCHUU
MJIOCKOCTBIO

65

CrepeomeTpuyecKue 3a1auu
Ha J0Ka3aTelIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIE CO
cdepoii u mapowm,
MIOCTPOCHUEM UX CEYCHHI
MJIOCKOCTBIO

66

[Ipuknanueie 3ana4u,
CBsI3aHHBIE CO chepo u
mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IUIOCKOCTH, BBIUHCIIEHUS B
OKPYKHOCTH, CTaHJapTHBIC
mogoous




68

Paznuunbie KOMOMHAIIMY TEI
BpALLICHUS U
MHOTOT'PAHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

70

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

71

Kontponsnas pabora "Tena
1 IOBEPXHOCTH BpaieHus"

72

O6bém mumuHapa. Teopema
00 00BEMeE npsIMOTo
LUJIAHIpA

73

Breraucinenne 00bEMOB TeI C©
TIOMOTIBIO OTIPENIETIEHHOTO
naTerpasia. O0bpEM KOHYCa

74

ITmomamu OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprYECKHUE 3a/1a4H,
CBSI3aHHBIE C BEIYUCIICHUEM
00BbEMOB IJIMH/PA, KOHYCA

76

[Ipuknanueie 3a1a4u 10 TEME
"OO0BEMBI U IUIOLIAIN
MoBepxHoCTEH TENn"

77

O0BEM mapa u mapoBoro
cektopa. Teopema 06 06bEMe
mapa. [Tnomans chepsr.
CrepeoMeTpHuEeCKHE 3a/1auH,
CBSI3aHHBIC C BBIUMCIICHUEM




00BEMOB 111apa, IMapoBOTO
CEerMEeHTa M IIapOBOTO
CeKTopa

78

[IpukiagHeie 3aqa4u 10 TeEMe
"O0bEMBI Ten", CBI3aHHEIC C
00BEMOM IIapa M TUIOIIA/IBI0
cthepnl. COOTHOICHHS

MEX Ty TUTOIIAITMHU
MOBEPXHOCTEH U 00bEMAMU
MOJOOHBIX TEJ

79

ITomoOHbIE TENA B
MIpOCTpaHCTBE. I3MeHeHue
00bEMa mpu 1Mo00uH.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeN U IUIOLIAIEH
MOBEPXHOCTEMN

80

KontponbHas padoTa
"ILnomanyu moBEpXHOCTH U
00BbEMBI KPYTJIbIX TEN"

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHust u
paBeHcTBO Quryp. Oduue
CBOMCTBA IBIKCHUHN

82

Bunanl nmxeHuii:
napajieJIbHbIN IEPEHOC,
LIEHTpalbHasi CHMMETpUS,
3epKabHasi CHMMETpH,
MIOBOPOT BOKPYT MPSMOU




83

[IpeoOpazoBanust Mo 00MSL.
[Ipsimas u cdepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC ABIKCHUS

85

KonTtponsnas pabora
"BexTopsl B npocTpaHcTBe"

86

O6o0061maroniee NOBTOPEHHE
11 moHsATHA U METOAOB Kypca
reomeTpun 10—11 xmaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"[TapamienbHOCT NPSMBIX U
IJTOCKOCTEN B MpoCTpaHcTBe"

87

O6o0061maroiiee NOBTOPEHHE
11 noHsTHIA 1 METOJIOB Kypca
reomerpun 10—11 knaccos,
cHUCTEMAaTU3aIs 3SHaHUHI
"Bektopsl B npocTpancTse"

88

O6o0maroiiee MOBTOPEHUE
11 noHsATHUI U METOJIOB Kypca
reometpun 10-11 knaccos,
cUCTeMaTH3alls 3HaHU:
"Bektopsl B mpocTpaHcTre"”

89

O6o0maroiiee MOBTOPEHUE
11 monsATHII 1 METOAOB Kypca
reometrpun 10—11 knaccos,
CHUCTeMaTH3allysl 3HAHMIA:
"O6bemM MHOTOTpaHHUKa"

90

O6o06m1aroriee MOBTOPEHNE
11 moHsATHiA U METOAOB Kypca




reometpun 10—11 xmaccos,
CHUCTEeMaTU3alMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

91

Ob6o06maromee MOBTOPEHNE
11 mousATHUA U METOAOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTHU3alWsl 3HAHUI:
"[Mmomaan MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"

92

O6o0061maroniee NOBTOPEHHE
11 noHsTHIA 1 METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTeMaTH3aIus 3HaHUH:
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYTJIBIX TEN"

93

Hrtorosast KOHTpoOJIbHASA
pabota

94

HToroBast KOHTPOJIbHAS
pabota

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

96

Hctopus pazputus
CTEPEOMETPUHU KAK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOT UM

97

Hctopus pa3BuTtus
CTEPEOMETPUN KaK HAYKH U




€€ poJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pazsutus
CTEpPEOMETPUN KaK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

99

Hcropus pazsutus
CTEepEeOMETPUHU KaK HayKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

Uctopus pazButus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pPa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITHIOTEPHBIX
TEXHOJIOTHI

101

Hctopus pazputus
CTEPEOMETPUHU KAK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOT UM

102

Hctopus pa3BuTus




CTEpPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMCHHBIX MHKCHCPHBIX
1 KOMIIBIOTCPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB

10 [TPOT'PAMME 102







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://school-collection.edu.ru/

2. bubnmoteka ITOK https://m.edsoo.ru/

3. DIIEKTUBHEIE KYPCHI 110

matematuke http://metodist.lbz.ru/iumk/mathematics/ec.php

4, HHTCTPHUPOBAHHBIC ITPOCKTLI 11O MATEMATUKEC U

uHdpopmatrke http://metodist.lbz.ru/iumk/informatics/ec.php

5. BCGpOCCHﬁCKaﬂ oJIMMIIMazia IKOJIBHUKOB IIO

matemaruke http://old.math.rosolymp.ru/

6. Koymekiust MHTepaKTUBHBIX MYJIBTUMEINA-KOMIIOHEHTOB ISl pabOTHI Ha
MHTEpPaKTHUBHOM qocke «MartemaTuka: ctepeometpusi, 10-11 kimaccer mis
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

7. Metoanueckue MaTepuaibl Kadeapbl TCOPUH U METOJIMKH 00yUSHHUSI
matematuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

8. Meroaunueckue MaTepuaisl Kadeapbl MPUKIATHON MaTEMATUKH
dakynbTeTa HHPOPMAIIMOHHBIX TEXHOJIOTUIM MOCKOBCKOTO TOPOACKOTO
IICUXOJOIO-IICAAarOorn4cCKOro YHuBCpCuTcTa

(MITIITY) http://www.mgppu.ru/education/high/fit/index.php






