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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB TyMAaHUTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIJIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00YyJaroONUXCs MPU U3YICHU N
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJIS1 YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHus, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHuE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTrpus» yaeOHOT0 Kypca T€OMETPUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTH4YeCKUX TEeOpui, (popMHpOBaHWE MMOHUMAHHUS POJM AKCHOMATHKH IPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOAUMOCTH  JOKA3aTeIIbCTB  TIPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0yYarOIIMXCs, TIO3HABATEIFHOW aKTUBHOCTH, MCCIIECIOBATEIHCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CHUTYallUSAX W TPH U3YYCHUU JNPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA T'€OMETPUN Ha YTIIyOJIEHHOM ypoBHE 00y4eHHs B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DepepanbHoil paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
T€OMETPUUYCCKUMU MOHSATUAMH M HAaBBIKAMU IMOCJIEI0OBATEIBHO U MOCTYMATENIbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE IO3BOJISECT:

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

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIIBHOCTh TPEX MPSAMBIX, TApaUICIbHOCTh OPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBICHHBIMUA CTOPOHAMHM, YTOJI
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPAMON U MIIOCKOCTHU: NMEPIECHIUKYIISIPHBIEC MPSMbBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHAUKYIISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JIMHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TMpaMuAa U MPAaBUIIbHBIN TeTpasap, ky0. Ilpencrapnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [1nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W I[POTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUIaHApHBIE BEKTOpHI. lIpM3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE IPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
WIMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzaumHoe pacrnonoxenue cheps
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO MMapaiiesienuneaa u cieacTBuss u3 He€. OO0bEM mpsMOd W
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanwe mrapa u cdepbl IIOCKOCTBhIO. [IOHSATHE MHOTOrpaHHUKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogodOusi, romoreTHs. Pemenue 3agady Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPILIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOrO yMHOXEHMs. [IpsimoyronpHas cucrtema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmwxenust npoctpancTBa. OtoOpaxeHus. J[BMXKEHUST U PaBEHCTBO (UTYD.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUN B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro u 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniMTaHKe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbIC IUJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKON KYJbTYypbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HAyKU Kak c(epbl 4eJIOBEUECKOM NS TEILHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUIYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOM 3amaun  (CpaBHHUBATh HECKOJBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXy OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpPOllecca, a TaKKe BbIABUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS IO XOJy pEIICHUs 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PELICHUI C yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca M pe3ysbTaTa PEIIcHHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIU U YCIOBUAM, OOBSICHITH IPUUUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIICHWH YYeOHBIX 3ajad, MPUHUMATh IeIb COBMECTHOMU
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHSITHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C  CEYCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE T€OMETPUYECKUX BEJTNYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALKIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa peIHIeHHs MaTeMaTH4ecKu C(HOpMYIHpPOBAaHHOU
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEIIMYHH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoll MOBEPXHOCTAMH, OOBSACHATH CIIOCOOBI
MOJTYYECHHUS;

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

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

KJIacCU(UIUPOBATH B3aMMHOE PaCIoNokKeHUEe chephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

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

CBOOOTHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOUYKH JI0 IIJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, LEHTPAJIbHOM CHMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOJSLIUE Yepe3 BEPILINHY), CEUECHHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOIArarOlliMX HECKOJBKO IIAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaJIbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTallax pPa3BUTUS TCOMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacon DJIeKTpOHHbIe (L1 (POBbIE)
n/n NPOrpaMMblI Bcero Konrpontmsre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 0
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5 0
IIJIOCKOCTEH B IIPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1
MHororpaHHuKH 7 1
BekTops! B mpocTpaHcTBE 12 0
3 HOBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6




11 KVIACC

KoanuecTBo yacon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHue, 0600IICHNE U 15 1
CHUCTEeMaTH3alns 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCcTeMAaTu3alys 3HaHUuI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

OcHoBHbI€ IpaBUJIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, TapajuIeIbHBIX NPSAMBIX (OTPE3KOB),

1 1
CepeIHBI OTpe3Ka

) [TousATHS CTEpEeOMETpHH: TOYKa, PsMasi, INIOCKOCTh, IMPOCTpaHCTBO. OCHOBHBIE TPaBHIIa 1
M300pakeHUsT Ha PUCYHKE TUIOCKOCTH, MapaJUICITBHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 [TousTHS: TIepeceKaronuecs IOCKOCTH, TIepeCceKaoNuecs MpsiMast U TUIOCKOCTh; 1
MTOJTYTIPOCTPAHCTBO

4 [TousTHS: TIepeceKaronuecs IOCKOCTH, TIepeCeKaoNruecs MpsMast U TUIOCKOCTh; 1
MTOJTYTIPOCTPAHCTBO

5 MHoTrorpaHHUKH, H300paKEeHUE MPOCTEHITUX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTB YIOIIHX 1
00BEKTOB

5 MHoTrorpaHHUKH, H300paKEeHUE MPOCTEHITUX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIISCTB YIOIIHX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJCTBHUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJCTBHUS U3 HUX

9 AXCHOMBI CTEPEOMETPHH U TIEPBBIE ClIeACTBUS 13 HUX. CIIOCOOBI 3aJaHusI IPSMBIX U 1
IJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS MPSAMBIX U IIJIOCKOCTEH
N300pakenue ceueHni mupaMuibl, Kyoa U PU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.

10 N300pakenue nepecedeHus moydeHHBIX TUIOCKOCTel. PackpammBaHue NOCTPOCHHBIX CCUCHHI 1
pa3HBIMU [IBETaMU
N3o0paxkenue ceueHnit mupamMuabl, Kyda v MPU3MbI, KOTOPbIE MPOXOAAT Yepe3 ux péopa.

11 N3o0pakenune nmepeceueHus MoIy4eHHBIX MITOCKOCTeN. PackpaninBanne moCTPOCHHBIX CEUeHUN 1

Pa3sHbIMH IBE€TAMHU




N3o0pakenue ceueHunil mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.

12 N3006pakenue nepecevyeHus MoTydeHHbBIX IUIOCKOCTeH. PackpamnBanie mocTpoeHHBIX CeUeHU I
pa3HBIMM LIBETAMHU
N300pakenue ceueHnit mupaMusl, Kyoa U PpU3MbI, KOTOPBIE POXOIT Yepe3 X peopa.

13 N3o0pakenune nmepecedeHus MoJydeHHBIX INTOCKOCTEH. PackpammBanne MOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETAMHU

14 Merto crieoB AJis MOCTPOCHUS CEUCHUM

15 Merton crnenoB st nocTpoeHus ceueHuil. CBOICTBa epeceyeHuil MpsSMBIX U TIOCKOCTEN

16 Merton cnenoB st mocTpoeHus ceueHuil. CBoiCTBa epeceyeHil MpsSMbIX U TNIOCKOCTEN

17 [TocTpoenue ceuenwuii B nupamuie, Kyoe no Tpém toukam Ha pédpax. Co3aHue BEIHOCHBIX
YEepTEKEW U 3alUCh IIArOB MOCTPOEHUS

18 [TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
YEepTE)KEW U 3alHUCh IIArOB MOCTPOEHUS

19 [TocTpoenune ceuenuii B nmupamu/e, Kyoe rmo Tpém Toukam Ha péopax. Co3iaHne BRIHOCHBIX
YepTEXKEH U 3alUCh IaroB IOCTPOEHUS

20 [TocTpoenune ceuenuil B nmupamu/e, Kyoe 1mo Tpém Toukam Ha péopax. Co3taHue BHIHOCHBIX
YepTEXKEH U 3alIUCh 11aroB IOCTPOEHUS

21 [ToBTOpenue nuanuMeTpuu: Teopema o NpONOPIUOHANBHBIX O0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

29 IToBTOopenue mianumerpun: Teopema MeHenas. PacdeTsl B c€4eHHAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS IUIAHUMETPUN U CTEPEOMETPUU

23 Kontponsnas pabora "Akcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxenue npsamelx B mpocTpaHcTse. CkpemuBatomuecs npsamsie. [Ipusnaku
CKPEILMBAIOIIUXCS NPsAMBIX. [lapaiienbHblie IpsmMbIe B IPOCTPAHCTBE
Teopema 0 CymECTBOBAHUM U €IMHCTBEHHOCTHU IIPSMOM NapaJlIeIbHONU TaHHOM IIPSIMOH,

25 MIPOXOJALICH Yepe3 TOUYKY IPOCTPAHCTBA U HE JIeXKallled Ha TaHHOM npsaMoi. Jlemma o

NEepCCCUCHUU TapAJJICIBHBIX IMMPAMBIX INIOCKOCTBIO




[TapamtenpsHOCTB TpeX NpsAMBIX. TeopeMa 0 TPEX napajuiesbHbIX IPsIMBIX. Teopema o

26 CKPEILMBAIOIIUXCS IPSMBIX .

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOICTBA MAPAIIIIEIIBHOTO IPOEKTUPOBAHUS. 1
N3o0pakenune pa3HbIX GUTyp B apauIeTbHOM MTPOCKIIMH

28 LenTpanpHas npoekuus. YToJl ¢ COHAIIPaBI€HHBIMU CTOPOHAMHU. YTOJ MEXY IPSIMbIMU 1

29 3aauM Ha JOKA3aTeNbCTBO M MCCIIEI0BAHUE, CBS3aHHBIE C PACIIONI0KEHUEM MPSMBIX B 1
MIPOCTPAHCTBE

30 [TonsTHS: MapamienbHOCTh IPSIMOM U IJIOCKOCTH B MpoCTpaHCTBE. [Ipu3Hak napaiiaenbHOCTH 1
npsiMo# U TIockocTu. CBOMCTBA MapaJUIEIbHOCTH MPSMOMN U TIIIOCKOCTH

31 I'eomeTrpuueckue 3a1aun Ha BRIYMCIICHUE U I0KA3aTEIbCTBO, CBSI3aHHbBIE C MAPAIIEIIbHOCTHIO 1
MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 TaHHYIO MPSAMYIO Ha YepTEke U MapalieIbHOTO 1
npyroi npsamon. Pacuér oTHonmeHuin

33 [TapannenpHas mpoekuus, IPUMEHEHHE AJIsl OCTPOCHUS CeUeHU KyOa 1 mapajuiesenunesa. 1
CaolicTBa napajuiesienuInea u Npu3mMbl

34 [TapannensHbie TIOCKOCTH. [IpH3HAKK TAPATIIETBPHOCTH BYX IJIOCKOCTEH 1

35 Teopema o HapaJ'IJ'ICJ'IBHOSTI/I U €IMHCTBEHHOCTH HHOCKOCTI/I, MPOXOISIICH Yyepe3 TOUKy, He 1
MIPUHAIISKALTYI0 JAaHHOM MIIOCKOCTH U CIEICTBUS U3 Hed

36 CpoiicTBa napauieabHbIX IJIOCKOCTEN: O MapaieIbHOCTH MPSAMBIX IEPECeUSHUs IPU 1
MepeceYeHHH JIBYX MapauieNbHbIX IUIOCKOCTEH TpeThe
CpoiicTBa mapauieIbHbIX IIIOCKOCTEN: 00 OTpe3Kax MmapaieIbHbIX MPSMBIX, 3aKITIOYEHHBIX

37 MeXAy MapaieIbHBIMU IUIOCKOCTSIMH; O IEPECEUSHHUH MPSAMOM ¢ ABYMS NapauieTbHbIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [udaropa Ha mIockocTr 1

39 [ToBTOpEHME: TPUTOHOMETPUS MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYTOJIbHOTO Napajiesenuneaa 1

41 Bbruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapalljieNenuIesie 1




[lepneHIUKYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK NeprneHauKyaIspHOCTH IPAMOU U

42 1
IUIOCKOCTH

43 [lepneHMKYISIPHOCTD NPSMOM U IUNIOCKOCTH. [Ipu3HaK neprneH uKyaspHOCTH PAMOU U 1
IUIOCKOCTH

44 Teopema o CyIeCTBOBaHUH M €IMHCTBEHHOCTHU MPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY 1
MPOCTPAHCTBA U MEPIEHIUKYISIPHON K TUIOCKOCTH

45 [11oCcKOCTH M NTEPIIEHANKYIIAPHBIE UM MPSMbIE B MHOTOTPAaHHUKAX 1

46 [TnockocTu U NepNeHAUKYISIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAX 1

a7 [Tepnienaukynsap u HaknoHHasA. [locTpoeHre NepneHIuKyIIsIpa U3 TOYKH Ha MPSIMYIO 1

48 [Tepnenukynsip u HaknoHHas. [locTpoeHHe MePIIEHANKYIISIpa U3 TOUKH HA MPAMYIO 1

49 Teopema o TpEx mepreHANKYsApax (MpsMast 1 0OpaTHast) 1

50 Teopema o TpEx mepneHANKYsApax (MpsMast 1 0OpaTHast) 1

51 VYT0J1 MeXKTy CKPEITUBAIOIINMHUCS TTPSIMBIMHU 1

52 [Touck nepneHaANKYISIPHBIX MPAMBIX ¢ TOMOIIBIO TEPIEHIUKYIIAPHBIX MIIOCKOCTEHN 1

53 OpToroHanabHOE MPOCKTUPOBAHUE 1

54 [TocTpoenune ceuenuid Kyba, MpU3MBbI, MPABUIILHON MUPAMHJIBI C TIOMOIIBI0 OPTOTOHATBHON 1
MPOEKIUU

55 [TocTpoenune ceuenuid Kyba, MpU3MbI, MPABHIILHON MTUPaAMUIbI C TIOMOIIBIO OPTOTOHATIBLHOM 1
MPOEKIUU

56 CumMeTpus B MPOCTPAHCTBE OTHOCUTENIBHO TJIOCKOCTHU. [lnockocTu cummeTpuii B 1
MHOTOTI'paHHUKaX

57 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMOM U INIOCKOCTH KaK CIEICTBUE CUMMETPUU 1

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacd€T paccTOSHMIM OT TOYKH /10 TJIOCKOCTH 1

59 [IpaBUsIbHBIE MHOTOTPAHHUKHU. Pacy€T paccTOSIHUN OT TOUKHU JI0 TNIOCKOCTH 1

60 CriocoObl ONYCTUTH MEPIIEHANKYISPHI: CAMMETPHUS, CABUT TOYKHU TIO MapalljIeIbHOM MPsSMOii 1

61 CnBur no HenapayIeNabHOU NPSMOM, U3MEHEHHUE PACCTOSTHUM 1

62 KonTtponsHas pabota "B3aumMHOe pacmnosokeHue MPsSMBIX U IJIOCKOCTeH B IPOCTpaHCTBRE" 1




IToBTOpEHuE: yroy Mex 1y NPSMBIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM

63 TPEYTrOJIbHUKE, TEOPEMA KOCUHYCOB 1

64 [ToBTOpEHUE: YrOa MEKIY CKPEIUBAIOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE 1

65 ['eomeTpuueckre METO bl BBHIYUCICHUS Yrila MEXKy IPSIMBIMA B MHOTOTpaHHUKAX 1

66 JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [lepnennukynsapHsie miockoctu. CBOMCTBA B3aUMHO NMEPIEHIUKYISPHBIX MIIOCKOCTEN 1

68 [Ipu3Hak nepneHauKyIIpHOCTH IVIOCKOCTEN; TEOpeMa O MPsIMOM IEPECEUEHUs IBYX 1
IIJIOCKOCTEN MEPIIEHINKYISPHBIX TPEThEH MIOCKOCTH

69 [IpssmoyronpHbIN Napasuienenunes; Kyo; nu3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napaesenumnena

70 Teopema o AuaroHanau NPSMOYTOJIBHOTO MapaiesenuIeaa U ClIeICTBUE U3 Hee 1

71 CrepeoMeTrpHrueckre U MPUKIIAHbIE 33]]a4, CBA3aHHbIE CO B3AUMHBIM PACHOJIOKEHUEM 1
IPSIMBIX U INIOCKOCTH

79 IToBTOpEHME: CKpEIMBAOIIUECS NPAMBIC, TaPAJUIEIbHBIC INIOCKOCTH B CTaHJAPTHBIX 1
MHOTOTPaHHUKAX

73 [Tapa mapayesbHbIX IIIOCKOCTEN Ha CKPEIIMBAIOIIUXCS MPSAMBIX, PACCTOSTHUE MEKIY 1
CKPEIIHUBAOIUMHUCS IIPSIMBIMU B IIPOCTBIX CUTYaLHSIX

74 PaccTostHue OT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT NMPSMOU 10 IJIOCKOCTH 1

75 Brruncnenue paccTosiHUNM MeXAy CKPELIMBAIOUIUMUCS IPSIMBIMU C IIOMOIIBIO 1
NEPIEHIUKYIIIPHOM INIOCKOCTH

76 Tpéxrpanuslii yroi, HepaBeHCTBa 11 TpexrpaHHbIX yriioB. Teopema [Iudaropa, Teopemsl 1
KOCHUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJIa

77 OneMeHThl chepruuecKoil reOMeTpUn: reoIe3nUecKue JIMHUN Ha 3emiie 1

78 KonTposnpHast padoTa "Yriibl U paccTosHUS" 1

79 CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK U €70 JIEMEHTHI " 1

80 [Mupamuna. Bunel nupamua. [paBuneHas nupamuga 1

81 ITpusma. IIpsmas n HakiaoHHas npusmsl. [IpaBuibHas npusma 1




82

[IpsiMoit mapasuienenumesa, IpSMOYroJIbHBINA apajuiesenumesa, Kyo

83 Brinykiibie MHOrorpanauku. Teopema Ditnepa
84 Boinyxkiibie MHOrorpanauku. Teopema Oitnepa. [IpaBuiibHbIe U M0JIyTIpaBUIbHBIE 1
MHOTOTPaHHUKH
85 KonTtposnsHas padota "MHOrorpanHuKH" 1
86 [TonsiTne BEeKTOpa Ha IMJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 PazHOCTH BEKTOpPOB 1
89 [TpaBwiio napasurenenwuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
91 Paznosxenue BexTopa mo 6a3ucy Tpéx BEKTOPOB, HE JISKAIIHUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Brruncnenue yriia Mexay BEKTOpaMu B IPOCTPAHCTBE 1
94 [IpocTeiimue 3a7a41 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
99 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1
100 Hrtoropas koHTpoJIbHAS paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bcero
1 [ToBTopenue temsl "KoopauHaTsl BEKTOpa Ha MIIOCKOCTH U B IPOCTPaHCTBE" 1
2 [ToBTOpenue Tems! "CkalispHOE IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOSIIEN Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INTIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe mpousBeaeHne 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEUHOE TPOrPaMMHUPOBAHUE 1
9 JluneliHble HEPABEHCTBA, JIMHEHHOE MPOTPAMMUPOBAHUE 1
10 AHaTUTHYECKHE METOJIbI pacyéTa yriia MeK 1y MPSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeK1y IIIOCKOCTSIMHA B MHOTOTPAaHHUKAX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTU B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBWIIBHON MUpaMUe 1
15 KonTtponbHas padoTa "AHaauTHYECKas TeOMETpHs" 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/JI CJIEJIOB 1
18 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE TUNIOCKOCTH, IEPECEUCHHSI MPSMBIX U TIOCKOCTEH 1
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapalliebHbIE CEUYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PAcY€T OTHOIICHUN 1
21 [TapannenbHble MPsSMbIE U TIIOCKOCTH: YTIIBI MEXKIY CKPEIIUBAIOIIMMUCS MTPIMBIMU 1




HepHCHZ[I/IKy.HSIpHBIC MpAMBIC U TNIOCKOCTHU: CTAHAAPTHBIC Mapbl HCPICHAUKYIIAPHBIX

22 IJIOCKOCTEH M MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB 1
23 [TepnieHIUKYIISIPHBIC IPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax 1
24 [TepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JUTMH B MHOTOT'PaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKeHUS 10001 1
26 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs 1101001 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs 1101001 1
28 [lnomany ceyeHnii MHOTOTPAaHHHUKOB: TUIONIAU TOBEPXHOCTEM, pa3pe3aHus Ha YacTH, 1
cooOpakeHus T0100us
29 [Inomany ceyeHNI MHOTOIPAaHHUKOB: IIJIOMIAN TOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
cooOpakeHus TI0100us
30 Kontponbhas pabora "[loBTOpeHne: MHOTOIpaHHUKH, CEYEHNS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapasuiesenuneaa 1
32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1
33 CrepeoMeTprieCcKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO MapajuiesenuIe/1a 1
34 [IpuknagHbie 3aa9n, CBSI3aHHBIE C BEIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO TapalIeIenuneaa 1
35 O0BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTpHuueckue 3a/1aui, CBA3aHHbIC C BHIYUCICHHEM 00BbEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagaeie 31291, CBA3aHHBIE C 00BEMOM MPSIMOU MPU3MBI 1
38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeieIEHHOro nHTerpana. O0bEM HaKIIOHHON MPU3MBI 1
39 Brruncienue o0EMOB Te € MOMOIIBIO OTIPeIeAEHHOTO HHTerpaia. O0bEM MUpaMuIbl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHU/] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHrueckue 3a/1auu, CBSI3aHHbIC C 00bEMAMU MTUPAMHU/IBI 1
44 [Mpuknanueie 3ana4yn o Teme "OO0BEMBI Ten", CBA3aHHBIE C 00HEMOM HAKIIOHHOW MTPU3MBI 1




45 [Tpuknaaneie 3agauun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM TUPAMHU/IBI 1

46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TIOCKOCTH 1

47 KonTtposneHas padota "O6bEM MHOTOTpaHHHUKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yronue MUIMHAPUYECKON MOBEPXHOCTH 1

49 Huwmnap. Ipsmoit kpyroBoit nunusap. [nomans moBepxXHOCTH HHIMHAPA 1

50 Konndeckas noBepxHOCTh, 00pa3yromimue KoHnueckoi nosepxuoctu. Konyc 1

51 Ceuenne KOHyca TNIOCKOCTHIO, TAPAJIIEITHHOM IMIIOCKOCTH OCHOBAHMS 1

52 VYceuénnblil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tmomaae 60KOBOM MOBEPXHOCTH ¥ TIOJHOM MOBEPXHOCTH KOHYCA 1

o4 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpruecKye 3a/1aui Ha JI0KAa3aTeIbCTBO U BEIUMCIICHUE, TOCTPOCHHEM CEUCHHI 1
WIAHApA, KOHYCa

56 CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYHCIEHUE, IOCTPOCHUEM CEUEHUI 1
UWIMHJpa, KOHYyca

57 [Ipuknagabie 33291, CBI3aHHBIC C ITUIHHIPOM

58 [Ipuknagaeie 33291, CBI3aHHBIC C ITUIHHIPOM

59 Cdepa u map

60 [lepeceuenue cheprl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa

61 [Tepeceuenue cdepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacret

63 Cummetpus cdepsl u mapa

64 CrepeomeTpHruecKHe 3a/1aui Ha JI0Ka3aTeIbCTBO U BBIUMCIIEHHUE, CBA3aHHBIE CO chepoil u 1
1apOM, IOCTPOCHHUEM MX CEYEHUH TIOCKOCTHIO

65 CrepeomeTpHruecKye 3a/laud Ha JOKa3aTelbCTBO U BBIUUCIIEHHE, CBSI3aHHBIE CO chepoit u 1

mapoMm, NOCTPOCHUEM UX CEYEHMI MIOCKOCThIO




66 [Mpuknanueie 3a1a4n, cBsI3aHHBIC CO cHepoil U IapoM 1

67 [ToBTOpEHUE: OKPY>)KHOCTH HA TNIOCKOCTH, BBIYMCIICHUS B OKPYXHOCTH, CTaHIapPTHBIE TIOJ00HS 1

68 Pa3nnunble kOMOMHALIMY TEJ BpAIllEHUs U MHOTOIPaHHUKOB 1

69 3anaun o Teme "Teia U TOBEPXHOCTH BpalieHHs" 1

70 3amauu o Teme "Tena u moBepXHOCTH BpamieHus " 1

71 KonTponbHas paborta "Tena u noOBEpXHOCTH BpaleHUs " 1

72 O6bem munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHIPA 1

73 Brruucnenue 00EMOB TeN ¢ MOMOIIBIO oNpeieIEHHOro nHTerpana. O0bEM KoHyca 1

74 [Tmomaamn 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTrpHuueckre 3a/1aui, CBA3aHHbIE C BBIYMCIECHUEM 00bEMOB IWIMH/PA, KOHYCa 1

76 [Tpuknagasie 3agaun mo Teme "OOBEMBI U TUIOIIAN MIOBEPXHOCTEH Temn" 1
O6bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [nomans chepsr.

7 CrepeoMeTprieCKUe 3a/1a4M, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB IT1apa, MIapoBOr0 CETMEHTAa U 1
IapOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa M IUIOIIAIbI0 1
chepnl. COOTHOIIIECHHS MEXK Y TUTOMIAIMHU TOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TEI

79 [TogoGHble Tena B mpocTpaHcTBe. M3Menenne o0béMa mipu nogooun. CrepeoMeTpruieckue 1
3a/lauM, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB TeJ U IUIOMIA/IeH TOBEPXHOCTEH

80 KonTtponbnas padota "[1nomany moBepXHOCTH U 00BEMBI KPYIJIBIX Te" 1

81 JBuxenus npoctpancTBa. OtoOpakenus. J[BrkeHus u paBeHcTBO uryp. Obmire cBoiicTBa 1
JBUKEHUN

82 Buner nBukeHuil: napanienbHbIi IepeHoc, EHTpalbHasi CHMMETPHSI, 3epKajbHasi CAMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOU

83 [Ipeo6pazoBanus nonodust. Ipsmas u chepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBHKEHUS

85 KonTtponrHas padota "Bekrops! B mpocTpaHcTBe”




Ob6o6maromee moroperue 11 nmoustuii 1 MeTo0B Kypca reomerpun 10—11 knaccos,

86
cucremarusanus 3Hanui: "[lapamiensHOCTh NPSIMBIX U MIJIOCKOCTEHN B MPOCTpaHCTBE"

87 Ob6o6maromee moroperne 11 mousituii 1 MeTo0B Kypca reomerpun 10-11 knaccos,
cucreMaruzaius 3Hanui: "BexTopsl B mpocTpancTae”

88 Ob6o6maromee moroperne 11 mousiTuii 1 MeTo0B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuii: "BexTopsl B mpocTpancTae”

89 O6o6mmaromniee noproperue 11 nonsituii u MeTo0B Kypca reometpun 10—11 kiaccos,
cucteMartuzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 O6o6mmaromniee noproperue 11 nonsituii u MmeTon0B Kypca reomerpun 10—11 kiaccos,
cucteMartuzarus 3Hanuii: "O0beM MHOTOTpaHHHKA"

o1 O6o6maromniee noproperue 11 noustuii u MeTo0B Kypca reometpuu 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Iomnaay moBepXxHOCTH U 00BEMBI KPYTIIBIX Te"

92 O6o6mmaromniee noproperue 11 nonstuil u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Iomnaay moBepXHOCTH U 00BEMBI KPYTIIBIX TE"

93 Hrorosas koHTpoJIbHAs paboTa

94 Hrorosas koHTpoJbHAs paboTa

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B PA3BUTUU COBPEMEHHBIX HH)KEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTUI

97 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOT U

08 HcTopus pa3BuTHs CTEpEOMETPUH KaK HAYKU U €€ pOJib B PA3BUTUU COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOT U

99 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BuTHS CTEPEOMETPUM KaK HAyKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX MH)KEHEPHBIX

1 KOMIIBIOTCPHBIX TEXHOJIOTHI




101 Hcropus pazsutus CTGpCOMel;pI/II/I KaK HayKH U €€ poJib B Pa3BUTHHU COBPEMEHHBIX HHKECHEPHBIX 1
1 KOMIIBIOTEPHBIX TEXHOJIOTHM
102 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX MHKECHEPHBIX 1
1 KOMIIBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

MaremaTuka: anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBeienue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. [Toypounsie pazpadotku o reomerpun: 10 knacc / Coct. B.A. Sposenko. -
M.: BAKO, 2010. - 304 c. - (B moMoI1b MIKOJILHOMY YYUTEIO).

2. b.T. 3UB. I'eometpus. unaktuaeckue matepuansl. 10 kinacc / b. I'. 3us. -
10-e u3a. - M. : Ilpoceemenue, 2009. - 159 c. : un.

3. PabunoBudy E. M. 3anaun u ynpakHeHUs: Ha TOTOBBIX yepTekax. 10-11

kiaccel. ['eomerpus.-M.: Unekca, 2006.-80 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
1. Math.ru — [Dnexrponnsiii pecype]. — URL: https://math.ru .
2. Ilopran «EquHoe coaepskanue o0mero oopa3oBaHus». — [ DIEKTPOHHBIN
pecype]. — URL: https://edsoo.ru/ .
3. Meroanueckue kercol o matemaruke. — ®I'BHY «MucTutyT
CTpaTeruu pa3BUTHSI OOPA30BAHUSY. —

https://content.edsoo.ru/case/subject/6/.



4. Ob6yuatoiasi oHsaifH-cucTeMa 1o Mmarematuke «01MartemaTukay. —
[DnexTponnsiii pecype]. — URL: https://01math.com/.

5. Poccuiickas aneKTpoHHas KoJa. — [DneKTpoHHbll pecypc]. — URL:
https://resh.edu.ru/

6. O6pa3zoBaTenbHbIi HHTEpHET-pecype AKnacce. - URL:

https://www.yaklass.ru/
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