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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oopa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUEHHUS TUCLUIIINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O IIMKJIA.
[lockonbKy  JOrMYecKoe  MbllieHue,  (GopMHpyeMoe  TMpU  U3YYCHHUH
0Oy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEeIbCTBE TEOPEM U
IIOCTPOCHHUH LIENOYKHU JIOTUUECKUX YTBEPKICHHUU IPU PEIIEHUH I€OMETPUUYECKHUX
3aJa4, YMEHHME BBIIBUIaTb U  OINpPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHUst mporpaMMmel yueOHOro kypcea «I'eomeTpus» Ha yriy0inEéHHOM
YpOBHE — pa3BUTHE WHIUWBHAYAIbHBIX CHOCOOHOCTEW OOydYaroumxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoOW obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  MNPUOOpEeTeHHs |
UCIIONIb30BaHUsl Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUHN, U HEOOXOAUMBIX JIJISl YCIEIIHOTO NpodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIET0 MUpPa, 3HAHUE NOHATHITHOIO anmapara 1o pa3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMBbl U HAXOIUTh
HECTaHAAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO TMOCTPOCHHS
MaTeMaTUYeCKUX TEOpHUl, (POPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKHU IPHU
MIPOBEJICHUU PACCYKICHUM;

dopmMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTENIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeJIbCTB  IpHU



000CHOBaHMHM MAaTEMATHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKH B MIPOBEJICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00yUaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUM:
YMEHHUS PAaclo3HABaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUS TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMHU MTOTYUYCHHBIX PE3YIbTATOB.

OCHOBHBIMU COJIEP)KATEIBLHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 «xnaccax sBustorcs: «lIpsMble M IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BeKkTopbl #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOTr0 Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rojaMm oOyudenus. ConaepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, pPACTpPENeIEHHBIM MO ToJaM OOY4YeHUSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOMPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIJIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3yst IpOYHbIC MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE IMO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEBHBIX MporpamMM, oOOecneunuTh yrayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBIstoel yaeOHoro npeameta «MareMaTukay;

MOJITOTOBUTHh OOYYAIOIMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
oO1uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Heaento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B IPOCTPAHCTBE: IEpECEKarolIrecs,
napajulesibHble M CKpeluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOINXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B TPOCTPAHCTBE: MapajliebHbIe
psIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWICTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKUUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUCHUH.

[lepneHAUKYISAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE TMapaiebHbIE W TMEPIEeHIUKYISPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMOil

NEPIEeHIUKYISPHOMI MIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO0 TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema o0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIroJl MEXAY IPSMOM U IUIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO yTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Dilnepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPaMUIA, [pPaBUJIbHAsA TPEYrojabHAs NUPaMUIAa U IPABUIBHBIN
TeTpa’ap, kyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JOuaroHaiad, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJh OCHOBAaHHUM, TeopemMa O OOKOBOM NOBEPXHOCTH MNPAMON MPU3MBIL.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOM MHUPAMMIBI,
Teopema O IUIOLIAAN YCEUEHHOW MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMeETpusi B NPaBWIBHOM MHOTOIPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPABUILHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIIOJIO0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM.  IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsIpHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tema BpamieHus:
WINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka nunuuapa U KoHyca. Cummerpusi chepsl U
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IIMIIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOro
CerMeHTa.

KoMOuHanuu Tenm BpamieHHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BhucaHHas B
[MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalIEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IIIHHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBaHUIO U MPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ1 CJIeIOB, METOJI BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ IMepeHoca
CEeKYILEeH MIOCKOCTH.

BexTopbl H KOOPANMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWMCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B npoctpancTBe. Koopaunatsl Bektopa. PaznoxkeHnue BekTopa
no Oa3ucy. KooOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUIECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHMH. Buasl JBWKEHHWI: TMapauIeNbHBIA IEepeHoC,
[IEHTpajdbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKONW MaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 TMOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTPaBJIECHHOCTH;

7) 3K010THYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHE TII00ATBHOTO XapaKkTepa HKOJIOrHYEeCKUX Ipo0ieM, OpueHTalus
Ha TPUMEHECHHE MaTEeMaTHUYeCKUX 3HAHUW ISl pelieHusl 3amad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYMKOB W OLIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JJI OKPY>KAIOIIEH cpesbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTHUYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSTeNIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBJISATh TPOCKTHYHD M HCCIIEIOBATEIBbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHUH, OTHONIEHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIC U OTPUIIATETIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOMAUUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENBLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, SIBJIEHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXy OOBEKTaAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIIEIOBaHUS, OLEHHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
NPENONIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpMAIUMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4u;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyeCcKu;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayw,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBHI,
mpoOJIeMBl, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/aud, IKCIEPHUMEHTA, UCCIEIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MPE3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHbIN MHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJICTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI PE3yJbTaTOB JCSTEIbHOCTH, HAXOAUTh OIINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TpU peHIeHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, paclpenemsiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSTHUSMU CTEPEOMETPUU TIPHU
pElIeHNH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTRBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNIHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTIOIPAHHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuUKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBHITIOIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJIHO ONEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATHh MPOCTEHIINE MPOTrPpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, MpeJACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHATH TIOJYYEHHbIE 3HAHWS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
nopolecce IOHMCKa pelIeHHs MaTeMaTHYecKd ChOopMyIHPOBAHHON
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha $3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHS TEXHOJIOT .

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOM U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHS;

OTEPUPOBATH MOHITUSMHU, CBI3AHHBIMU C TE€JIAMH BPAILCHUS: [TWIHHAPOM,
KOHYCOM, chepoit u mapom;

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

KJIacCU(ULIHUPOBATh B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TEJI BpalllCHUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIUA TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeX,U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUs TEJl BPAILlCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITH OTNIEPAIIUU HAJl BEKTOPAMMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB U TN BpAIEHUSA TPHU
NapajuieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPsIMOU, TpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlECHUS: CEUEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJATalOlMX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopMe;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  IOJIyYCHHbICE  3HAaHUS  HA  [PAKTUKE:  CpPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peaIbHBIE CHUTyallMW Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOppl, pemiaTh MPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
No 11/11 HaumeHoBaHue pa3ieioB U TeM Kowrporsmoe  TpakTmseckse (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
CUCTeMaTH3aIus 3HAHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E TpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomeTpuu: TOUKA, IpsMas,
IJTIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
ITOJTy4EHHBIX IIIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YePe3 UX
pé6pa. N3o0paxxeHne nepeceueHust
MOJIYYEHHBIX MJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnmBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUI.
CpolicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertox cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKCH U 3aIHCh IIIaroB
MOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aMuch 11aroB
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIUOHANBHBIX 0Tpe3kax. [lonobue
TPEYTrOJIbHUKOB

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmuBaromuxcs
npsMbIxX. [lapamiensHble npsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapaJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsMBIX. Teopema o
TpEX MapaiebHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M3o00pakeHune pasHbIX
(duryp B mapamuieabHON IPOSKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAINpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napajisieJIbHOCTb HpHMOP'I u
IIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napalsICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CaoiicTBa NapauIeaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomeTrpuueckue 3a/1auy Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajIebHOIO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Kyba 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajyuiebHOCTH JBYX IMIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajIeIbHOCTH TMPSIMBIX TIEPECCUCHUS
MIpH TEPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI ITapaJIIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue AnuH OTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHMKYISIPHOCTD PSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMON U
miockocTu. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAAIEH
4yepe3 TOYKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u NEPICHAUKYJISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaxX

46

IInmockocTtu u MNEPNCHAUKYJISAPHBIC UM
IIPsAMBIC B MHOT'OI'PaHHHUKAaxX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIspa U3 TOUYKU Ha
PSIMYIO

48

[leprieHauKyIsp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o TpEX nepHeHANKyIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nmepneHAUKYIApax
(mpsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJIBLHOU MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWIILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEINBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOIOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTpAaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MexX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMUA B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METO bl BHIYHCICHUS
yriia MeX]1y MPSIMBIMU B MHOTOT'PaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JIMHEHMHBIX
YIJI0B IBYTPaHHOIO yria

67

[Tepnienaukynspablie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl ABYX IIIOCKOCTEH
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbIN Napauienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napasJiesienumnesa

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO




Imapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIAJIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
rapajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH IO TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TVIOCKOCTH

75

Brrunciienue paccTosSHUI MEXTY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroy, HEpaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHUN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpasunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npusma !

2 [Ipssmoit nmapayenenunen, 1
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo

23 Boinykiible MHOrorpaniuku. Teopema |
Ditnepa
Brinykiible MHOrOrpaHHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYIPABUIHHBIC 1
MHOTOTPaHHUKH

85 KounTtponsHas pabora "MHororpaHHUKT" 1

26 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHO€ MpOU3BE/ICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 [IpocTeiimue 3aa4u ¢ BEKTOPAMHU 1

95 IIpocreiimme 3anauu ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocTenmue 3aga4n ¢ BEKTOPaMHU 1

98 O06o0011eHNe U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Hrorosas KoHTpoJbHAs paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O06o01IeHre 1 cucTeMaTH3alus 3HaHU N 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nenn/m | Tema ypoka Kontpoabubie | IIpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsl
| [ToBTopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe |
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSAMO, |
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YPaBHEHHE IJIOCKOCTH B OTPE3KAX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHKE
10 AnanuTuyeckue METobl pacuéra yria |
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria |
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOYKH J10 1




IIJIOCKOCTH B KOOpAMHATAX

HaxoxpaeHue paccTosiHUM OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxnaeHnue paccTosiHui OT TOUKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHbBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHnsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHUS NPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IPsIMbIE U TNIOCKOCTH:
napajiesIbHble CeUeHUs

20 [TapannenbHble IPsIMbIE U TNIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIBl MEXTY CKPEIIUBAIOIIIMMHUCS
HPSIMBIMU
[leprienauKynsipHbIE PSIMbIE U

” IUIOCKOCTHU: CTaHJAPTHBIE MaPbI
NEePIEHANKYIAPHBIX IIOCKOCTEHN U
IPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
IlepneHIuKyNIsApHBIE IPSIMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEPIEHIUKYJIIIpax

24 [lepnieHquKyNIApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

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

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJI0IIA IeH, COOOpaKEeHHS O 100U

27

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

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKECHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

KontponbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

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

33

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

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSIMOYTOJIEHOTO

napajuienenureaa

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a0a4n, CBsI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Borancienne 00bEMOB TEJT ¢ TTOMOIIBIO

38 onpenenéHHoro uurerpana. OopEm
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IOMOIIBIO

39 omnpenenéHHoro uuTerpana. OopEm
TTAPAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLITUM yTIIOM

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

4 CrepeoMeTprYeCKUE 3a/1a4uH, CBI3aHHBIC C
00bEMaM¥U HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknamgaeie 3aqaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

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

46 [Tpumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HUIUHAD.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

50 Yceuéunslil konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MIOCTPOCHUEM CEYCHHM UIMH]IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

53 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HWIHHIPOM

59 Coepa u map




60

[Mepeceuenue chepsl 1 mapa ¢
iockocTero. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBIO. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0KA3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1IapoM,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeoMeTpHueCcKHe 3a1aui Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3aa9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

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

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'pPaHHUKOB

69

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3agauu o teme ""Tena ¥ NOBEPXHOCTH
BpaiieHus"




71

KonTtponeHas padota "Temna u
IIOBEPXHOCTHU BpalieHus"

72

O6beM munuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApa

73

Brrunciienne 0065EMOB TEI ¢ IOMOIIBIO
onpenenéHHoro uurerpaina. Oobém
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprvecKue 3a/1a4uM, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TUITUH/IPA,
KOHYyCa

76

[Tpuknagasie 3agaun mo Teme "OO0BbEMBI U
IJIONIA U MTOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa 1 IapoBOTO CEKTOPA.
Teopema 06 00nEme mrapa. [Tnomans
cheprl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IIIapoOBOI0
CEKTOpa

78

[Tpuknamgaeie 3aqaun mo Teme "OO0bEMBI
Ten", CBs3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS] MEXKIY
IIJIOIAIIMH ITOBEPXHOCTEH U 00bEMaMu
ITOTIOOHBIX T

79

[TogoGHbIE Tena B TPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHbIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTtponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuKeHMIN: TapauiebHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus nmomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padota "BekTopsl B
npocrpanctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[TapasnienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIPOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3alHsl 3HAHMIA:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromniee nopropenue 11 nmoHsTHi 1
MeTO0/I0B Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTHU3allis 3HAHHUA:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moroperue 11 moHsTHi U
MeTO0/10B Kypca reomerpuun 10—-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"O6beM MHOTOrpaHHuKa"

90

O6o06mmaromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpuun 10—-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropenue 11 noustuii u
METOJI0B Kypca reometpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaayn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o6matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibix Ten"

93

Hrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTHU3aLMs 3HAHUI

96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

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

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAaYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

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

101

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

102

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







10.
11.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HacronpHas kaura yaurenst marematuku. M.: OOO «M3narensctBo ACT»: OO0
«M3patenbcTBO ACTpemby.

COopHUK HOPMATUBHBIX JOKYMEHTOB. MaTemaruka. denepanbHblii KOMIOHEHT
rocyznapcTBeHHoro crangapra. @enepanbHbiii 6a3ucHbli wiad. CocraBurenu: J./1.
Huenpos, A.I'. Apkaases, - M,: JIpoda.

Co6opnuk "IIporpammel [u1st 00111€00pa30BaTENBbHBIX ILIKOJI, THMHA3UH, JINLIEEB:
Maremaruka. 5-11 x1.”/ Coct. I'.M.Ky3nenosa, H.I'. Mun10K. — 3-€ U3]1., CTEPEOTHIL. -
M. Jlpoda.

Metouyeckre pekoMeHAaluy K yueOHnkam matematuku it 10-11 kinaccos, sxypHan
«MaremaTuka B IIKOJIE».

I'eometpus, 7 — 9: Yueb. mist o6meoOpazosar. yupexaenuii/ JI.C. Atanacsn, B.D.
Bbyry3os, C.b. Kanomues u np. — M.: IIpocsemienue, 2018.

7. B.I'. 3uB. lngaktrueckue Matepuaisl o reomerpuu ais 11 kmacca. — M.
[Ipocsemenue.

8. I0.A. I'mazkoB, I.1. FOnuna, B.®. byry3oB. Pabouas Terpaap no reomerpuu amus 11
kiacca. — M.: [IpocBemienue.

9. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpuu aist 7 — 11 kmaccos.
— M.: IIpocBemienue.

10. C.M. CaaxksHn, B.®. byry3os. U3yuenue reomerpun B 10 — 11 kimaccax:
Metonuyeckue pekoMeHaannu K yueouuky. Kaura ais yaurens. — M.: [IpocBeienue.
11. A.IL. Kucenes. DnementapHas reomerpust. — M.: [IpocBenienue.

12. IToypounsle pa3padboTku no reomeTpun 11 ximace (muddepeHnupoBaHHbINA TOAXOT) —
000 «BAKO».

« IHUDPPOBBIE OBPA3OBATEJIbHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET:

e http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru, http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net,
http://matematiku.ru, http://school.msu.ru, http://festival.1september.ru,

https://learningapps.org/4470596,

*  HHu}oypok, xonuiaka ypokos, POIII,
https://www.youtube.com/channel/UC8rgpanENYNQaYKJ-tK2jCA

https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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