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MOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO11iero 00pa3oBaHus, Tak Kak 00€CIEYNBAECT BO3MOXHOCTh U3yUCHUS AUCITUTLINH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTApHOTO I[UKJIA.
[TockonbKy  JIOrMYeckoe  MbIlUIeHHe,  (opMuUpyeMoe TpU  HU3YUYEHUU
OOy4YarOIMIMMUCS TOHSATUIHBIX OCHOB I'€OMETPHUHU, IIPHU JI0KA3aTEIIbCTBE TEOPEM U
MOCTPOCHUU 1IEMOYKHU JIOTUUYECKUX YTBEPXKJICHUM MPU PEIICHUU FeOMETPUUYECKHUX
3a/la4, YMEHHME BBIJIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUHU 33/1ad €CTECTBEHHO-HAYYHOrO IMKJIa, B YACTHOCTHU
bu3nUecKkux 3aaay.

[leas ocBoeHUst mporpaMMbl yueOHoro Kypca «l'eomeTpusi» Ha yriyOoaéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
M3YUYEHUH T€OMETPUH, KaK COCTABJSIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopMaTUKa»  dYepe3  oOecredyeHue  BO3MOXKHOCTH  MPUOOpETEeHUs U
UCIIOJIb30BaHUsI OoJjiee TINyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
crnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIHOTO NpodheCCuOHATBHOTO
o0pa3zoBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHUKH.

[IpuopuTeTHBEIMU 3aJjayaMu Kypca T€OMETPUM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIIOTCS:

paclIMpeHne NpeACTABIEHUS O T€OMETPUN KaK YacTH MHUPOBOM KYJIBTYPbI U
dhopMUpOBaHHUE OCO3HAHUS B3AUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIIMX MaTEMaTUYECKUX MOJIENAX, MO3BOJIAIONIUX OINKUCHIBAaTh U HU3Yy4aTb
pa3HbI€ SIBJICHUS OKPY>KAIOLIEr0 MUPa, 3HAHUE MOHATUITHOTO ammapara o pa3aeiy
«CtepeoMeTpus» yueOHOT0 Kypca reOMEeTpHUU;

dbopMHpoBaHHEe  yYMEHHUS ~ BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMHU O
MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaHJapTHBIE CTIOCOOBI PEIICHHS 3a/1aY;

dbopMHpoBaHUE YMEHUS paclio3HaBaTh HA YEPTEkKax, MOJEISIX U B pealbHOM
MUpE MHOTOTPaHHUKH M Tejla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MO/IEIIH;

dbopMHpOBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHi, (OPMHUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKH TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJaMHU JO0Ka3aTeIbCTB U aJITOPUTMOB
pelieHus, YMEHUsI UX NPUMEHSATh, MPOBOAUTHL JOKAa3aTEIbHbIE PACCYXKICHUS B
X0JI€ PEILICHUS CTEPEOMETPUUECKUX 3a7a4 U 3a]1a4 C MPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKA3aTENbCTB  IPH



000CHOBaHUY MAaTEMATUUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEJCHUHT
JIETYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONH TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYyalMsIX U MPU U3YUYEHUH JPYTUX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CUTYallMil, MCCIEAOBAHMS IOCTPOCHHBIX MOJEIIEH,
MHTEPIPETALUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KAaTEIbHBIMU JIMHUAMH y4eOHOTrO Kypca «['eomerpusi» B
10-11 xmaccax sBusAwTcs: «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 kyaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JMHUSAM yu4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pacmpenensieTcss He  TOJbKO IO
CoJIep>KaTeNIbHbIM JIMHUSM, HO U 10 rojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOil paboueit
MPOrpPaMMBbI, pacHpeneEHHbIM IO ToJaaM OOYYEHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0ydaroIIuecs
oOpalajuch  HEOJHOKpPaTHO. JTO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMH MOHATUSMH M HaBBIKAMU IOCJIEI0BATEIBHO U OCTYATENBHO, C
COOJTIO/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBbIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00Yy4aIOUIUXCs, pACIIUPSSL U YIIIyOJIss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4EHUIO TEOMETPUH Ha YIiyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb ycnmoBus s guddepeHnuanuu  00ydeHHsS, TOCTPOCHHS
WHIUBUIYAIbHBIX 00pa30BaTeIbHBIX IPOTrpaMM, OOECHEeYHUTh YIIIyOJIEHHOE
U3y4YeHHUE TeOMETPHUH KaK COCTaBIISIONICH yueOHoro mpeamera «MaTteMaTukay;

MOJATOTOBUTHh OOYYAIOIMIMUXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
y4€ToM BbIOOpa Oyayiel mpodeccuu, obecrieurBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodeccuoHanbHbBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
orBoautcs 204 yaca: B 10 ximacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CcTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMmHOE pacnosiokeHue IpsAMBIX B IMPOCTPAHCTBE: IIEpPECEKaroIInecs,
napajuielbHble M CKpelluBaromuecs mnpsMbsle. lIpu3Haku CKpemuBarommxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, TAPAITIETBHOCTD IIPAMON
u 1ockoctd. [lapamienbHOe M LEHTpPaJbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OcCHOBHbIE CBONCTBA MapajJIeNIbHOIO NpPOeKTHUpoBaHus. M300paxkeHue
¢Guryp B napajuieJbHOM NPOEKIUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NPSMBIMH B MPOCTPAaHCTBE. [lapayienbHOCTh IUIOCKOCTEN: NapaljiesbHbIC
IIJIOCKOCTH, CBOMCTBA IapaJlIeJIbHBIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpasp, Napajiesenunen,
MMOCTPOCHUE CEUCHUU.

[lepneHAMKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYISPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, MPSIMBIE MAPAJJIECIBHBIE W MEPHECHAMKYJSPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHansHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  IJIOCKOCTH,  HpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEW: NPHU3HAK  MEPIECHIUKYJSIPHOCTH — JIBYX
II0CKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.

VYribl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IIOCKOCTBIO, JABYI'PAHHBIN
yIoJl, JUHEWHBIA YIOJI ABYT'PAHHOTO yriyla. TpEXIpaHHBIM U MHOTOI'PAHHBIC YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYTPAHHBIX YTIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUJIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosmpHas
npusMa, IpsimMasi 1 HakJIOHHasl MPU3Mbl, OOKOBasl U TOJHAsl IOBEPXHOCTh MIPU3MBI.
[Tapannenenunen, OpsAMOYTOJIBHBIA  IMApAJUIENENUIIE] W  €ro  CBOWCTBA.
Kparyailiune nyTM Ha NOBEpPXHOCTM MHoOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnHUpaMunaa,
npaBWIbHas W yceu€HHas nupaMuibl. CBoiicTBa péOep U OOKOBBIX TIpaHel
paBWIbHOW nUpaMubl. IIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIIBbHAs NpU3Ma U



npaBWIbHAs MUpPaMKIA, MpPaBUIbHASA TPEYrojibHAs MUpaMHAA M TPaBUIIbHbBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTa3p,
JOACKAdIp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOTPAHHUKOB: péEOpa, JIuaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TMPHU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOM MHPaMUIBL,
TeopeMa O IUIOLIAAN YCEYEHHON TMPAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B IPAaBWJIBHOM MHOTOTPAaHHUKE: CHMMETPUS
Mapajuieenunea, CUMMETPUS NPABWIbHBIX IPHU3M, CHMMETPHUS MPaBUIBHOU
MAPAMHUIBI.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IMPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHsI BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOPA Ha YMCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHAapHbIM  BekTopaMm. lIpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpAMHATAMHU TOYEK. YTOJI MeEXIy Bekropamu. CKalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KVIACC

Tesia Bpalenus

[lonaTus: HUIMHAPUYECKAs TOBEPXHOCTh, KOHWUYECKAasi TMOBEPXHOCTb,
chepudeckass TMOBEPXHOCTh, oOOpasyromue TMoBepxHOCTe. Tema BpamieHwus:
MWINHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3aumHoe pacronoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka nmiuHapa u konyca. Cummetpusi cdepsl U
niapa.

O0béM. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3z He€. OObEM mnpsamoill u
HAKJIOHHOW MPU3MBI, [IJIUHJpA, TUPpaMHUIbl U KoHyca. O0BEM 11apa U MapoBOTO
CerMeHTa.

KomOunanuu Ten BpalieHus U MHOTOrpaHHukoB. [Ipusma, BmucaHHas B
MWIMHAP, ONHMCaHHas okojo mwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocThio. [loHATHE MHOTOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHUK WM TEJO
BpallCHUS.

[Inomans MOBEPXHOCTH LWIMHApA, KOHYyca, IMIIOMaab chepbl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpaszoBanue momobmsi, TomMmoTeTusi. PemieHne 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BpAllleHUs: CEYEHUS [UINHIpA
(mapamuienbHO YW TEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MapasuielibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUs 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIEpeHOCa
CEKYIIIEH IIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumu Haja BeKTopamu. BekropHoe
YMHOXEHUE BeKTOpoB. CBOWCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyrosbHas
cucrteMa KoopauHat B mpoctpancTBe. Koopaunatel Bektopa. Paznoxkenue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPH PEIICHHUH TE€OMETPUUYECKHUX
3a/1au.

J{BMKEeHUs B IPOCTPAHCTBE

JBuxenus npocrpaHcTBa. OtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKEHUN: TapauieNbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPHs, 3€pKajlbHas CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOmIecTBa,  MPEACTAaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoIeAyp TPakKIaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHue
B3aHMOJICMCTBOBATh C COUMAIBbHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)kAaHCKON HMIEHTUYHOCTU, YBKEHHS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYrUX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEHW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAYKH W JICSITEIBbHOCTBIO YUYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUH, PacCyKIEHUH, BOCTIPUUMUYHUBOCTh
K MAaT€MaTUYECKHAM acCIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuveckoe BOCIUTAHHE:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTIIbIXa, PEeTyispHas (u3ndecKasi aKTHBHOCTh), (PU3NYECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOJIIOOUS, HHTEpEC K
paznmuuHbiM  chepaM  TIpoPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTreMaTHMYeCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKW3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MaTEMAaTUYECKOM HaIpPaBICHHOCTH;

7) 3K0JI0rHYeCcKOe BOCITUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKONW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpebl, 0CO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYSCKUX poOJieM, OpUeHTAITUS
Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHUW [Jid pelIeHus 3a7ad B 00JacTu
OKpYXarlel Cpejpl, IJIAaHUPOBAHHE TIOCTYNKOB M OIEHKU HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTUYECKOW HayKH Kak c]epbl 4YeToBEeYeCKOW JesATEeTbHOCTH, 3TAroB €&
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypol Kak CpEJCTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jiornuyeckue JaeiicTBUsA:

BBISIBJISITH M XapPaKTEPU30BATHh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHWUH MEXIy TMOHATHUSAMH, (POpMyIUpOBaThH
onpeieNIeHUs] TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyIHUpOBaTH ©  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U ITPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPXKJICHHAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUHI;

JIeNIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIKOUCHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUMN
(IpsiMbIE ¥ OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIINIO, IPUBOIUTH ITPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BEIOWpATh CMOCO0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHHWS, BBIOMpaTh  Hambojee  MOAXOMAIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciaeaoBareabCKHe AeCTBUA:



WCIIOJIB30BaTh BOIPOCHl KaK MCCIENOBATEIHLCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOILIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PeE3yJibTaTam
MPOBEIEHHOTO  HAOJIIOJICHMs, UCCIIEIOBAaHUS, OLIEHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHMUI;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpPOLlecCa, a TaKXKE BBIIBUTATDH
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH ACHUIINTHEI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U JUISI PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm mpeacTaBIeHNUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pPa3IMYHbIX (QopMmax,
WUTIOCTPUPOBATH TpadUUueCcKH;

OIICHUBATh HaAEKHOCTh uHbOopMaIuu 1o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HeJNsIMM  OOILIEHUS, SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3alayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yIbTaT;

B X0/ 00CYyXXJIeHUs 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pELIEHNsA, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO NMO3ULHUN, B KOPPEKTHOW (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIbTAaThl PEUICHUS 3aa4di, dKCIIEPUMEHTA, UCCIEIO0BAHNS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIbHOM  peQueKCMM  Kak  OCO3HaHMS
COBEPIIAEMbIX JCHUCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca MU pe3ybTaTa pEeleHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOHMKHYTh IIPHU PELICHUU 3aJ/layH,
BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH PUYUHBI
JOCTHXKEHUSI WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eITeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThl mMpU pEHIeHUH YYEOHBIX 3a7ad, MPUHUMATh IeJdb COBMECTHOMU
JeSATENbHOCTH, TJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThI, pacrpeacisiarTh
BUJIbI paboOT, JIOrOBapUBATHCS, OOCYX AAaTh IMPOLIECC W Pe3yJbTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMHU 4YJI€HaMH KOMaH]Ibl, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUSI.

ITPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMM MOHSATHSMH CTEPEOMETPUM IPH
pEelIEHNH 3a7a4 U IPOBEJICHUN MAaTEMaTHYECKUX PACCYKACHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPHU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJAacCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, IIPSIMBIX U IIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH MOHSATUSAMHU, CBSI3aHHBIMU C yIjamMud B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IIPOCTPAHCTBE, MEXKAY MNPSIMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3AHHBIMU C MHOTOIPaHHUKAMU;



e CBOOOJIHO pacloO3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMua, NpsSMOYTOIBHBIN Mapaienenumne, Kyo);

e KJIacCCU(PUIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOe, LEHTPaJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKE (DUTYp HA TUIOCKOCTH, BBIMOIHATH M300paxeHus: Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMOJIHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHTYyD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MUpaMKJia), TCOMETPUUECKUX TEJ C MPUMEHEeHHEM (HOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMU: CHMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OChb M IUJIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HaJl BEKTOPAMU;

e pelath 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOJbI
pU PEIICHUH MAaTeMaTUYECKHUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATh MPOCTEUIINE MPOrPAaMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPHUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTYypax, MPEJCTAaBICHHYIO0 Ha
YepTekax U pUCyHKax;

e TMPUMEHATH I[OJYYECHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
mpoilecce IOMCKA  peHIeHUusT MaTeMaTUYecKu  CPOopMyITHpPOBAHHON
npo0JieMbl, MOJETUPOBATh pealbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEeI0BATh MMOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara aiareOpbl, pelarh MPaKTUYECKUE 3a/1auu,
CBSI3aHHBIE C HAX0XJAECHUEM I€OMETPUUYECKUX BEJINYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4YacTu (pyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaromuiics Hay4uTCs:



CBOOOJHO ONEPUPOBATH IOHSATUSAMM, CBSI3aHHBIMU C LWJIMHJIPUYECKO,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTy4YEHHS;

OMEepUpPOBaTh MOHATUIMHU, CBSI3AHHBIMU C TEJIaMH BPALIECHUS: [IUIHMHIPOM,
KOHYyCOM, cpepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CTIOCOOBI MOTYYESHUS TEJ BPaIlCHHUS,;

KJIaCCU(PUIIMPOBATh B3aUMHOE PaCcIOJIOKEHUE CPepbl U MIOCKOCTH;
BBIYHCIISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHS,
00BEMBI U IUIOMIAM MOBEPXHOCTEH MHOTIOIPAHHUKOB M TEJ BpallCHMS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOO/IHO OINEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSMHU Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B chepy U
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalICHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty IUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
I10JIOOHBIX TENT;

n300pakaTh u3y4yaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpalllCHUS;

U3BJIEKATh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYI Ha
yepTexax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH OIEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JI€KaPTOBOW CUCTEME KOOPJIMHAT;
peniaTh reOMeTPUYECKHE 3a/1a4d Ha BBIYMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM 10 IUIOCKOCTH, B
LIE€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPU PELICHUH;
cBOOOIHO ONEpUPOBATh TMOHATHUSAMH, CBSI3aHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA IBUKCHNN;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs IMpU
napajjieIbHOM — TEPEHOCE, IEHTPAIbHOW CHUMMETPHUH, 3€pPKaIbHOU
CUMMETPUH, PU TOBOPOTE BOKPYT MPSIMOii, mpeoOpazoBanus moo0us;
CTPOUThH CEYEHUs MHOTOTPAHHUKOB U TE€J BPAIICHUS: CEYEHUs LMIMHIpa
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHHUS 1Iapa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUN: METOJ CIJEO0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSATh TeOMEeTpuueckre (aKThl ISl PEIICHHUsS] CTEPEOMETPUUECCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJBKO IIaroB pELICHUs, €CJIM YCJIOBUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (popmMme;

pelarh 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HAXO0XKJAECHUE TEOMETPUUECKUX BEIIMYMH;

IPUMEHATh NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELLIEHUU CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATH  IIOJYyYEHHBbICE  3HAHUSA HA  [PAKTUKE:  CPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHATh U3YYECHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE TMOUCKA PEHICHUS
MareMaThuyecku  cHOpMyIMpOBaHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peallbHBIE CUTyallMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIM C HCIOJIb30BAHUEM T'E€OMETPUUYECKUX IIOHATHUM U TEOPEM,
amnmapara anreOpbl, peuaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0KJACHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTu (PyH/1aMeHTa Pa3BUTHUSI TEXHOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
n/m NMpoOrpaMmbl Bcero Konrpoxbbie o0pa3oBaTe/IbHbIC PECYPChI
padoThI
BBenenue B ctepeoMeTpuio 23 1
B3anMHOe pacnosiokeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B 8
MIPOCTPAHCTBE
[leprieHUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U pacCTOSHUS 16
MHororpanHuKu 7
BekTopbl B mpocTpaHCcTBE 12
[ToBTOpenue, 00600IIEHNE 1 CUCTEMATH3ALIHS 5 9

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



11 KJIACC

KoaudecTBO 9acoB

HaumeHoBaHMe pa3/iesioB U TeM duekTpoHHbIe (LM pPOBbHIE)
Ne ni/m KonTpoJsbnbie

NMPOrpaMMblI Bcero o0pa3oBaTeJbHbIE PeCypPChI

padoThI

AHanuTHuyecKas reoMeTpus 15 1

[ToBTOpeHnue, 06001IIeHNE 1 15 1

CUCTEeMaTH3aIHs 3HAHUH

O0bEéM MHOrOrpaHHHUKA 17

Tena BpaieHus 24

[Tnomaan MOBEPXHOCTU U OOBEMBI 9 1

KPYTJIBIX TEJ

JIBrkeHUS 5 1

[ToBTOpeHnue, 0600IICHNE 1 17 )

cUCcTeMaTH3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8






HOYPOYHOE IINTAHUPOBAHHUE
10 KJTIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJsbubie
padoThbI

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

OcHoBHbI€ TIpaBUIIa U300paKEHUS Ha
PHUCYHKE IIJIOCKOCTH, NTapaJlJIeIbHbIX
IpSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: ToUKa, mpsimas,
IUIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiia U300pakKeHUs Ha PUCYHKE
TUTOCKOCTH, TTAPAJUICTbHBIX TPSIMBIX
(O0Tpe3KkoB), cepeIMHbI OTPE3Ka

[ToHsTHS: TIepeceKaronecs IIOCKOCTH,
NIePECEKAIOIIUECS MPSMasi U TNIOCKOCTb;
TOJTYTIPOCTPAHCTBO

[onsaTus: mepecekarommecs MmIOCKOCTH,
nepeceKaroIuecs npsmasi 4 mioCKOCTh;
HOJTYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, H300paKeHne
HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE



10

CIICACTBUA N3 HUX

AKCHOMBI CTCPCOMETPHHU U IICPBLIC
CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cnenctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03Ha4YeHUS IPSIMBIX U TJIOCKOCTEH

N306paxenune ceueHunii nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepes3 Ux
pébpa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX MJIOCKOCTEH. PackpammmBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

11

N3o0pakenue ceueHnit mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pE€opa. M3o0pakeHne nepeceueHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH LBETAMH

12

13

14

N306paxenune ceuenunii nupamuibl, Kyda u
IPHU3MBI, KOTOPBIE IIPOXOIAT Yepes3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJTyYEHHBIX TIIOCKOCTel. PackpamBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMU

N306paxenue ceuenunii nupamuibl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
HOJYYEeHHBIX IJIOCKOCTEeH. PackpammBanue
MOCTPOECHHBIX CEYCHHUI Pa3HBIMH [[BETAMU

Merton ciaeqoB sl TOCTPOCHUS CEUCHUI



15

16

17

18

Mertona cie0B Ui HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEN

Mertona cieoB Ui HOCTPOCHUS CEUEHUI.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

[TocTpoenue ceyenuit B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 1IAroB
IIOCTPOEHHUS

[TocTpoenue ceueHuit B mupamue, kyoe mo
TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEN U 3aIIUCh 11arOB
IIOCTPOEHHUS

19

20

21

22

[TocTpoeHne ceueHuit B mupamue, Kyoe 1mo
TpéM TOoukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIKCh [IaroB
MOCTPOCHUS

[MocTpoenue ceuenwmii B mupammue, Kyoe mo
TpéM TOoukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 11AroB
MOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
POMOPIMOHATBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTtopust pazButus
TUIAHUMETPHUH B CTEPEOMETPUH




23

24

25

26

27

28

29

30

KourponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenuns"

B3anmHOe pacnosiokeHne npsiMbIX B
npocTtpaHcTBe. CKpenuBaronyecs npsiMple.
[Ipu3Haky CKpeIMBaIOIINUXCS NPSMBIX.
[TapannenbHble psIMBbIE B TPOCTPAHCTBE

Teopema o CylieCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOI MapasuiebHON
JTAaHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOMN
npsMoil. JleMMa o nepeceueHun
HapauIeIbHBIX MPSAMBIX IIJIOCKOCTHIO

[TapannensHOCTB TpeX NpsiMbIX. Teopema o
TPEX MapajuIeIbHbIX NPsMbIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

[TapannenbsHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapaLIEIbHOTO
npoekTupoBanus. M300paxkenue pa3HbIxX
¢uryp B napajuieabHON NPOEKIUN

LlenTpanbHas MpoeKLUs. YTOJI ¢
COHAIIPABJIICHHBIMH CTOPOHAMH. YTOJI
MeX1y TPSIMbIMU

3aayn Ha J10Ka3aTeJIbCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C
pAacIonoXeHUeM MPSIMBIX B IIPOCTPAHCTBE

[ToHATHA: MapauIeIbHOCTD IPSAMON U
IJIOCKOCTH B MpocTpaHcTse. [Ipu3nak
[IapaJuUIEJIbHOCTH IPSIMON U INIOCKOCTH.
CBolicTBa NapayJIeNIbHOCTH NIPSIMOM U




31

32

33

IIJIOCKOCTH

I'eomeTprueckue 3a/1a4y Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
HapajieIbHOCTBIO MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoeHne ceueHus, MPOXOASIIETO Yepes
JAHHYIO MIPSIMYIO HA YEPTEXKE U
[apajjIeIbHOro Apyrou npsamoi. Pacuér
OTHOIICHUN

[TapannensHast npoeKUUs, HPUMEHEHHUE JISI
MOCTPOEHUS CEYCHUH KyOa u
napasuienenunena. CBoicTa
napajuielieune1a U IpU3MbI

34

35

36

37

[TapannensHele miockocty. [pusnaku
HapajiebHOCTH JIBYX IIOCKOCTEH

Teopema 0 mapaieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISH.LIGfI
yepes TOUKY, HE MPUHAIJICKAILYIO JTaHHOU
IJIOCKOCTH U CJICJICTBUS U3 HEE

CaolicTBa napauieabHbIX MIOCKOCTEN: O
napajaeIbHOCTH MPSIMBIX IIEPECEUECHUS IPU
MEPECCUCHNU ABYX IMapalJICIIbHBIX
IJIOCKOCTEN TpeThen

CpoiicTBa mapanenbHbIX MI0CKOCTEH: 00
OTpe3Kax NapajuleabHbIX NPSMBIX,
3aKJIFOUYEHHBIX MEX/y apajljieIbHbBIMU
IUIOCKOCTSIMU; O TIEPECEYEHUH MPSIMOI ©
JBYMs apaJlJIeIbHbIMU TIOCKOCTSIMU



[ToBTopenue: Teopema [ugaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienenuneaa

41 Brruncnenue UMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieienure/ie
[IeprieH UKy IAPHOCTH NPAMOU U

42 mockoctH. [Ipu3Hak nepneHAnuKyIsIpHOCTH
IIPSIMOM U IUIOCKOCTHU
[leprieHaUKyYAIPHOCTH MPAMOU U

43 miockoctH. [Ipu3HaK nmepneHANKyISIPHOCTH
IPSIMOM U TIOCKOCTHU
Teopema o CyleCTBOBaHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPIIEHIUKYJIPHON K ITIOCKOCTH

45 [InockocTy ¥ NepNeHANKYISIPHBIE UM
psiIMble B MHOTOTPaHHUKaX

46 [InockocTu ¥ NEpNEeHANKYISIPHbIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

47 [lepnenaukynsp u HaknoHHad. [locTpoenue
NEPIEHAUKYJIApA U3 TOUKU Ha MPAMYIO

48 Ilepnienaukymsip 1 HakinoHHas. [TocTpoeHue
NEPIEHINKYJIApa U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsamas

U oOparHas)



Teopema o Tpéx nepneHAUKyIsApax (mpsamas

>0 u oOpartHas)

51 YTroa MexXIy CKpEeIUBAOIIAMUCS
IPSIMBIMU

59 [Tounck neprneHANKYISIPHBIX MPSMBIX C
MOMOIUIbIO EPIEHANKYJISPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

54 IIPABWJIBHOM NUPaMH/IbI C IOMOIIBIO
OpPTOTrOHAJILHOU MPOEKINH
[TocTpoenue ceuennii kyda, MpU3MBlI,

55 IIPABWJIBHOM MUPaMUIBI C IOMOIIBIO
OPTOTOHAJIBLHOM MTPOEKIINHU
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockoctH. [ImockocTu cummeTpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak neprneHaUKyJISAPHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 INIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCcTOSIHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OIYCTHTD MEPIIECHAUKYIIAPHL:

60 CUMMETpPHUS, CABUT TOYKHU IO MapalIeIbHON
MPSAMOI

61 CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KoHTtponbHas pabora "B3aumHoe




63

64

65

66

67

68

69

70

71

72

pacroIokeHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTse"

[ToBTOpEHME: Yyroa MeXAy NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKITY
CKpELIMBAIOIINMUCS IPSIMBIMU B
MPOCTPAHCTBE

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yTia MeXIy MPsIMBIMA B MHOTOTpPaHHHKAX

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

[Iepnennukynsipueie miuockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYJISIPHBIX MNIOCKOCTEN

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; Teopema O IpsiMOi
NIEPECEUYEHMS IBYX IJIOCKOCTEN
NEPHEHANKYISIPHBIX TPEThEU MIIOCKOCTH
[IpsimoyrombpHBIN Napauieaenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA MPSAMOYTOJIBHOTO
napasuiesenunea

TeopeMa 0 1MaroHany NPAMOYTOJIbLHOTO
napasuieJienunesia u cieAcTBUe U3 Heé
CrepeomeTpruecKue U MpUKIaaHbIC
3a/1a4M, CBA3aHHbBIE CO B3aUMHBIM
PacoJI0KEHUEM NPSMBIX U INIOCKOCTH

HOBTOpeHI/ICZ CKPCIIMBAIOIINECS IIPAMBIC,



napajiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OIrpaHHHUKaXx

[Tapa mapanienbHbIX MIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE

3 MEXy CKPELMBAIOIIMMUCS NPSIMBIMU B
IIPOCTBIX CUTYyaLUIX

74 PaccTosiHHE OT TOYKH 10 IIIOCKOCTH,
paccTosHUE OT MPAMOM 10 TNIOCKOCTH
Brruncnenue paccTosHAN MEXITY

75 CKPELIMBAIOIIHUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIECHIUKYJIAPHON MIIIOCKOCTH
TpéxrpanHslil yroji, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOIO yrIia

77 DeMeHTHl chepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHUU Ha 3emiie

78 KontponsHas padora "Yrisl u
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
Y €T0 DJICMEHTHI"

80 [Iupamupa. Buasl nupamug. [lpasuibaas
nupaMuaa

81 [Ipuzma. IIpsimMas u HaKJIOHHAS IPU3MBI.
[IpaBuiibHas npusma

82 [Ipssmoit napaienenunen, NpsMOyroIbHBIN
napaJenenumnes, kyo

83 Boinykible MHOrorpanHuku. Teopema



Olinepa

BBIHYKJ'IBIG MHOI'OI'paHHHKH. TeopeMa

84 Diinepa. [IpaBriIbHBIC U TTOTYITPABUIIHHBIC 1
MHOTOTPaHHHUKH
85 KonTtponsHas pabora "MHuororpaHHUKH" 1
36 [ToHsTHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEkTOpOB 1
89 [IpaBumo mapasienenurena 1
90 YMHOKEHHE BEKTOpA Ha YHUCIIO 1
91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIS)KAIIUX B OJHON TUIOCKOCTH
92 CkaJiipHOE TIPOU3BEICHUE 1
93 Brrancnenue yriia MexIy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimye 3a1aun ¢ BEKTOpaMu 1
95 [pocteiimme 3a7aun ¢ BEKTOpaMu 1
96 [Ipocreiimye 3a1aun ¢ BEKTOpaMu 1
97 [IpocrTeiimme 3a7aun ¢ BEKTOpaMu 1
98 O06o0011eHne U cUCTeMaTH3alus 3HAaHUN 1
99 O06o001eHne 1 cucTeMaTu3aus 3HaHU| 1
100 Hrorosas KoHTposIbHAs paboTa 1
101 HroroBasi KOHTpoJIbHAs paboTa 1
102 O0o01IeHNe U cCHCTeMaTU3alus 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KonuuyectBo yacos DJIEeKTPOHHbBIE
uudposbie
Ne ni/m Tema ypoka KonTpoabhbie
Bcero oOpa3oBaTe/ibHbIE
padoThbI
pecypcsl
1 [ToBTOpenue Temsl "KoopAanHaThl BEKTOpa 1
Ha IJIOCKOCTH M B TPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsl "Bberunciaenue yria 1
MeX/1y BEKTOpaMU B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHNE IPSIMOH, 1
MPOXOJIAIIEH uepe3 B TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE IUIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeaeHue 1
8 JIuneliHble HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHble HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHUE
10 AHaJIUTUYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMBIMU B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKNE METOBI pacuéTa yria 1
MEXy TJIOCKOCTSIMHU B MHOTOI'PaHHUKAX
12 DopmyJiia pacCTOSIHUSL OT TOUKH J10 1




IJIOCKOCTHU B KOOPpAWHATAX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH A0

13
MJIOCKOCTH B KyOe

14 Haxoxxnenne pacCcTosiHUI OT TOYKHU 10
TUTOCKOCTH B MPABIIILHON TIHPAMHIE

15 KoHTponbHas pabota "AHamuTH4YeCKas
reoMerpust”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CedeHus: MHOTOIpaHHHUKOB: CTaHJapTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHbie MPSMBIE U TUIOCKOCTH:
napaesbHble CeUYeHHS

20 [TapannenbHbIe TPSMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenbHble TPsSMBIE U MTIOCKOCTH:

21 YTIIBI MEXAY CKPEINBAIOIUMUCS
PSIMBIMU
[TepnieniuKyIApHBIE NIPSIMBIE U

99 TUIOCKOCTH: CTaHJapTHBIE Maphbl
NEePIEHIUKYIISPHBIX TUIOCKOCTEH 1
IPSIMBIX, CAMMETPHUH MHOTOTPAaHHUKOB
[TeprieHMKyIApHBIE IPSIMBIE U

23 TUIOCKOCTH: TEOpEeMa O TpeX
MEPIICHINKYJIIpax

24 [TepnenauKyIsIpHBIE TIPSMBIC H




25

26

27

28

29

30

31

32

33

34

IIJIOCKOCTH: BBIYUCIICHUA OJIHUH B
MHOTI'OIpaHHHUKax

[ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB,
dbopMyIBI 11 TIOMIAACH, COOOpaKeHMs
noxoous

[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,
bopMyITBI 1715 TUTOIAEH, COOOpaKEeHUS
noxoous

[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,
dbopMyITbl 1715 TUTOIAACH, COOOpaKEeHUS
mogoous

[Tmomaau ceyeHnii MHOTOrpaHHUKOB:
TUTONIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O00Us

IInomanu ce4eHnii MHOTOIPaHHUKOB:
IUIOLIAIM IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1Mo 00us
Konrponbnas padora "[loBropenue:

MHOT'OI'PaHHUKH, CEUEHHUSI
MHOIOTPaHHHUKOB"

O0BEM Tema. O0BeM PSIMOYTOJIBLHOTO
napaJiesenuea

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTJIa
CrepeoMeTpHUeCKHE 3a/1a41, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaJienenumesaa

HpI/IKJ'IaI[HLIC 3aga4u, CBA3aHHBIC C



BBIYHCIICHHEM 00bEMa MpAMOYTOJIBHOT'O

napajuiesenumnesaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TIPSIMOM TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHbBIE C
00BEMOM MPSIMON PU3MBI
Brruncnenne 06bEMOB Tell ¢ TOMOIIBIO

38 omnpenenénHoro uHrerpana. O0bEM
HAKJIOHHOM MPU3MBI
Brrancienne 005EMOB TEJI C IIOMOIILIO

39 onpeaenéHHoro uurerpaita. Oobpém
MTUPAMHU/IBI

40 ®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00bEMOB MUPaMHU/T C OOLITUM yTIIOM

a1 ®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEeMOB MUpPaMUJ ¢ OOIITUM YTIIOM

42 CrepeoMeTpHruecKre 3a]a4H, CBI3aHHbIE C
00bEMaMU HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIC C
0o0BEMamMu UpaMuIbl
[Tpuknagaeie 3agaun 1Mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM HAKIOHHOM

44 " 0
MIPU3MBI

45 [Tpuxnanueie 3anaun 1o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Briuncienue

pacCToAHuA 40 IJIOCKOCTH




Konrponbnas padora "O6bémM

47 |
MHOTOTpaHHHKA
[ununapuyeckas MOBEPXHOCTb,

48 o0pa3yronue HUIHHIPHIEeCKON
IIOBEPXHOCTHU

49 Humuuap. [IpssMoi KpyroBoi HUIHMHAD.
[Tnomianp MOBEPXHOCTH IMJIMHIPA

50 KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHMYECKOHU IoBepXHOCTU. KoHyC

51 Ceuenne KOHycCa IIIOCKOCTHIO,
NapajuIeJIbHON IJI0OCKOCTH OCHOBaHUS

59 YceuéHHblil KoHyc. M300paxeHne KOHyCOB
1 YCEUYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH H ITOJTHON
MOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
IIOBEPXHOCTH KOHYCa
CrepeoMeTpuueckre 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IMINHIPA, KOHYCa
CrepeomeTpudecKue 3a1aqu Ha

56 JIOKa3aTeJIbCTBO M BEIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IMIINHPA, KOHYCa

57 [TpuxnaaHele 3a/1a4u, CBSI3aHHbIE C
UIHHIPOM

58 [TpuxnanHeie 3a1a4u, CBSI3aHHbBIE C
[WIHHIPOM

59 Cdepa u map




60

61

62

63

64

65

66

67

68

69

70

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 n3o0paskeHue mapa

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bu 1 n306pakenue mapa

VYpaBuenune chepsl. [Tnomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

CrepeoMeTpHUYECKHUE 3a/1a41 Ha
J0Ka3aTCjIbCTBO U BHIYHUCIICHUC,
CBsI3aHHBIC CO chepoil u mapom,
HOCTPOCHHEM MX CEYCHHI TNTIOCKOCTHIO

CrepeomeTpHuecKue 3a/1aui Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE CO cpepoii U 1IapoM,
MOCTPOCHHUEM MX CEUEHHI TUIOCKOCTHIO
[TpuknaaHele 3a7auu, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTh Ha IIIOCKOCTH,
BBIUUCIICHUSI B OKPY’KHOCTHU, CTaH/IapTHbIE
Ioa00us

Paznuunbie KoMOMHAIMY TET BpAIICHUS U
MHOTOTPaHHHKOB

3anauu o reme "Tena U MOBEPXHOCTH
BpaieHus"

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"



71

72

73

74

75

Konrponsnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

O06Beém mumuHapa. Teopema 06 00bEME
MPSIMOTO LUJIHHIIpA

Brrancienne 005EMOB TEJI C IIOMOIIBIO
onpenenéHHoro uHTerpaiga. O6béM KoHyca
ITnomaau 60KOBOM M HOIHOM
MOBEPXHOCTH KOHYyCa

CrepeoMeTprueCKUe 3a]a4H, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa

76

77

78

79

[Ipuknagasie 3agaun o Teme "OO0BEMBI 1
IJIOIIAAN TOBEpXHOCTEN Ten"

O06BEM mapa 1 1apoBOro CEKTopa.
Teopema 06 06bEme mapa. [1nomans
coepbl. CTepeoMeTprUIECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
rapa, IapoBOro CErMeHTa U IIapoBOTO
CEeKTopa

[Tpuxmanueie 3anaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wioniaipio ceprl. COOTHOMICHUS MEXIY
TUTOIIAASIMUA TIOBEPXHOCTEH 1 00BbEMaMu
MONOOHBIX TEN

[TonoGHBIE TENa B TPOCTPAHCTBE.
H3menenne o0bEMa mpu moj00uu.
CrepeoMeTpHuuecKkue 3a/1auu, CBSI3aHHbIE C
BBIUHCIICHHEM 00BEMOB Tel U IUIOMIAACH
MMOBEPXHOCTEN
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Kontponbnas pabota "I[lnomanu
MMOBEPXHOCTU U OO0BEMBI KPYTJIIBIX Te"

JBwxeHus npoctpancTBa. OTOOpaKEeHHS.
JIBmxeHus U paBeHCTBO ¢uryp. OOmume
CBOICTBA JBHKCHUH

Buael niBukeHMil: napauiebHbIN IEPEHOC,
LEHTpaJIbHAasi CAMMETPHS, 3epKabHas
CHUMMETPHS, IIOBOPOT BOKPYT HPSIMOM

[IpeobpazoBanus nomoodwus. [Ipsmas u
cdepa Ditnepa

I'eomerpuueckue 3a1a4u Ha IPUMECHEHUE
JOBHUXKCHUS

KoHnTtponbhas pabota "BekTopsl B
npocTpaHcTse"

O6o6matomee moBTopenue 11 mousTuii u
MeToJ10B Kypca reomeTtpun 10—11 kmnaccos,
cUCTeMaTH3aIlus 3HAHWI:
"TlapaninenbHOCTh MPSMBIX U IIIOCKOCTEN B
npocTpaHcTBe"

O6o06matomiee moBTopenue 11 mouaTuii u
MeTOJI0B Kypca reometpurt 10—11 knaccos,
cucTeMaru3anus 3HaHui: "BeKkTopsl B
npoctpaHcTse"

O6o06matomee moBTopenue 11 moHaTuii u
MeToJ10B Kypca reomeTtpun 10—11 kmnaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTBe"
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O6o6matomee moBTopeHue 11 mouaTuii u
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MeToJ10B Kypca reometpun 10-11 knaccos,
cucteMmarusanus 3HaHui: "OobeM
MHOTOrpaHHHKa"

Ob6o6muaroree nopropenue 11 nmonaruit u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOrpaHHHKa"

Ob6o6muaroree nopropenue 11 nmonaruit u
MEeTOJI0B Kypca reometpur 10—11 knaccos,
cuctemarusanus 3Hanuii: "Ilnomann
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Ter"
Ob6o6maromee nosropenue 11 nmouaruit u
MeTo0B Kypca reometpun 10—11 kmnaccos,
cucteMmarusanus 3Hanui: "Ilmomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX TEN"

Hrorosasi koHTpoOsIbHAs paboTa
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Wroroas KOHTpOIbHAS paboTa

[ToBTOpenue, 06001IeHUE U
CHCTeMAaTH3AaIlNs 3HAHUH

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pPOoJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOT UM

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM
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Hcropust pa3BUTHS CTEPEOMETPUN KAK
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HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B PA3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT I

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA

» Maremaruka. ['eometpust; yriayosienHoe ooydenue, 10 kinace/ Mepsnsk AT,
Homwuposckuii [.A., ITonsikoB B.M.; nox peaakiueit [Togonsckoro B.E.,
OO611ecTBO C OTpaHUYCHHONW OTBETCTBEHHOCTHIO M3 1aTeNbCKHM LICHTP
«BEHTAHA-I'PA®»; Akunonepnoe obmectBo «M3narensctBo «IIpocBemienne»
* Martemaruka. ['eomeTpus; yrimyosnenHoe o0yuenue, 11 kmace/ Mepznsak A.L'.,
Homwuposckuii [.A., ITonsikoB B.M.; nox peaakiueit [lononsckoro B.E.,
OO6111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi IEHTP

«BEHTAHA-T'PA®y; AknnonepHoe obmectBo «M3marenscTtBo «IIpocBeenney

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUDPPOBBIE OGPA30OBATEJIBHBIE PECYPChI U PECYPCBI CETHU
UHTEPHET

Poccwiickas anextponHas mkoia https://resh.edu.ru/

Buneoypoxku https://videouroki.net/

Enunas xomnexnus udpoBeix pecypcos http://school-collection.edu.ru/
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