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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIO
o0miero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH W MPEIMETOB TI'YMAHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (opMUpyeMOe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMCEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJA, B YaCTHOCTU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «MaremMaTtuka u
uHpopMaTrka»  yepe3  OOECIeUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33J@a4yaMU Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMupOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO ariapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHil, (OpMHUpPOBAaHUE MOHMMAHUS POJIM AKCUOMATHKH MpU
IIPOBEJICHUHU PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHus: UX MPUMEHATh, MPOBOJAMUTH JO0KAa3aTelIbHbIE PACCYXKICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronInxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS, UHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS PaCclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUSX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCIIEIOBAHUS TOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W MUJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YCHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOecneyuTh yriayOJaeHHoe
U3Y4YeHHUE T€OMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MAaTeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelMBaromuecss mnpsmble. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, AaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM300paxeHue
buryp B mapajuiesIbHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMM, YTrOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: IapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC IApAJIIEIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB LIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosibHass nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEyroibHas NUpamMuAa M IMPABHIbHBIN
TeTpadap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM U MOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX HNPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTOopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: MIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. BzanMHOe pacmonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenumnena U ciaeactsus u3 He€. O0bEM mnpsMol u
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMHuIbl U KoHyca. OOBEM I1apa U 1mapoBoro
CErMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockoctbio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl OCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpssmoyronbHas
cucTteMa KoopauHart B npoctpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OToOpakeHus. [[BWKeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETpPHS, MOBOPOT BOKPYL MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOMIECTBa,  MPEACTaBIEHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(YyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOLIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccud U peasn30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MAaTeMaTH4eCKOMy  OOpa3oBaHUI0O U



CaMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpelbl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPoOIJIeM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOM MIesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYUH;

JleJIaTh BBIBOABI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yyudé€ToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBath ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONIEHUS, HCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH Je(UIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPENCTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
HesiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbBICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIECI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BHIOMPATh CIIOCOO pEeLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT:

BJA/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pedieKCcMH Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBl» M HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JIPYTMMH YJE€HAMHU KOMAaH/bl, OLICHUBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a/1a4 U MPOBEICHUN MAaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, NPSMOYTOIBHBIN MTapajuieNenumne, Ky0);

e KJIACCH(PUIIMPOBATh  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINOJIHSTH napajieabHOE, LEHTPAIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMTOIHATh MU300paxeHUs: puUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FCOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM HOopMyIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPUHU, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH ACHUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE TEOMETPUYECKUX BEJIIMYMUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 IOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TPUMEHATH NPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  BICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e WU3BJEKaTh, MPeOoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
YepTEekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIE 3HAHUA HA TMPAKTHKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIMU, MPUMEHSITh U3YYCHHbIC MOHATUS B
mpoliecce IMOMCKA  pelIeHUsT MaTeMaTU4ecKu  CcPOopMYyIUpPOBAHHOMN
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM IE€OMETPUUYECKHUX
MOHSATUM W TEOpeM, almapara ajareOpbl, peniaTth MPakTUUECKUE 3aJlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSAMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tela BpamleHus (LMUIUHApP, KOHYyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOokKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIOIIA/IA MOBEPXHOCTEH MHOTOIPAaHHHUKOB M TEJ BpalleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIECHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TEN BpalleHUS TMpH
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpalICHUS: CEYEHUs LIMIMHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHMUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3a]laHbl B IBHOM U HESIBHOM (opme;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE 3HaHUA HA  MPAKTUKE:  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAllUH, IPUMEHATh U3YYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCcKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U )5
IJIOCKOCTEHN B POCTPAHCTBE
5 VYTIIBI U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTopsl B IpocTpaHCTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrporsmsie  TIpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaMTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHI:Ie " 15 !
CUCTEMaTHU3aI1s 3HAHUM
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUE, 0606HICHI:I€ u 17 )
CUCTEMaTHU3aIlis 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKoCTH,
IepeceKarommecs npsaMas U rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousThs: MEPpECCKArOIMECs IIOCKOCTH,

NepeceKaromumecs npsaMas U rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

06.09.2023

06.09.2023

13.09.2023

13.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

15.09.2023

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

15.09.2023

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA N3 HUX

20.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceucHust
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CECYCHUN
pa3HBIMH [IBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pedpa. M3o0pakeHue nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanne noCcTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOpBIE TPOXOJAT YEPE3 UX
pé6pa. Nzo0pakeHue nepeceueHust
MTOJTYYEHHBIX ITJIOCKOCTEM.
PackpammBanne nocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300paxkeHne cedyeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX MIOCKOCTEH.

20.09.2023

27.09.2023

27.09.2023

29.09.2023

04.10.2023

04.10.2023




PackpamnBanue NoCcTpOCHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

16

Mertopa cnenoB i HOCTPOCHUS CEUEHHM

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEN

Mertoa cie0B Jis TOCTPOSHUS CEUSHUH.

CBoiicTBa niepeceyeHuid MpsIMbIX U
IJIOCKOCTEN

11.10.2023

11.10.2023

13.10.2023

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MOCTPOEHUS

13.10.2023

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

18.10.2023

19

[TocTpoenue ceuenuii B nmupamu/e, Kyoe
o TpémM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3alHCh IMIaroB
MTOCTPOEHUS

18.10.2023

20

21

[TocTpoenue cevuenuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue

25.10.2023

25.10.2023




TPEYrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B cCEUEHUSIX Ha
BBIHOCHBIX 4epTekax. Mcropus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

Bsaumnoe pacrosoxenue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsmbie. [Ipru3Haku cKpemuBaromuxcs
npsambix. [lapannenbHbie npsMble B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM IapauIeIbHON
JAHHOM MPSMOM, IPOXOAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIe)KaLIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJuIEIbHBIX MPSMBIX INIOCKOCTHIO

[TapannenbHOCTH TpeX HMpsiMBIX. Teopema

0 TpEX NapauIeIbHBIX NPsAMBIX. Teopema o

CKpCHIMBAOIUXCA TPAMBIX

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoektupoBanus. 1300pakeHNe pa3HbIX
¢buryp B mapaiienbHON TPOEKIUN

27.10.2023

27.10.2023

08.11.2023

08.11.2023

10.11.2023

10.11.2023

28

[enTpansHas npoekuus. YToiui ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXY IPSIMbIMU

15.11.2023




29

3amayn HA NOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

15.11.2023

30

ITonsATHA: MapauIeIBHOCTD PSMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSMON U
IIJIOCKOCTH

22.11.2023

31

FGOMeTpI/ILIGCKI/Ie 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
mapajiICJIbHOCTBIO IMMPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBEC

22.11.2023

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JTAHHYIO TIPSIMYIO Ha YePTEkKE U
MapaJyIEIbHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUI

24.11.2023

33

34

35

36

[TapannenbHas NpoeKuus, IPUMEHEHNE
U1 IOCTPOEHUSI CEUeHM KyOa 1
napauienenumnena. CBoncTa
napajuieJienunes1a u Ipu3Mbl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiCJIbHOCTH IBYX IIOCKOCTEH

Teopema 0 mapanienbHOCTU U
€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MPUHAANIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

CaolicTBa napajuiebHBIX IJIOCKOCTEH: O

napajijiCJIbHOCTH NPSAMBIX MMEPCCCUCHU A
IIpu ICPCCCUCHUH ABYX MAapaJIJICIIbHBIX

24.11.2023

29.11.2023

29.11.2023

06.12.2023




IIJIOCKOCTEMN TPEThen

37

CBoiicTBa MapajuICNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapayIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKY MapauieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUICIbHBIMU TUIOCKOCTSIMU

06.12.2023

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

08.12.2023

08.12.2023

40

CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajuiesienunena

13.12.2023

41

42

43

Beruucnenue JUinH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJulesIeuIe e

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSMOHN U
IIJIOCKOCTH

13.12.2023

20.12.2023

20.12.2023

44

Teopema o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

22.12.2023

45

[11nockocTH ¥ IepneHAUKYISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

22.12.2023




46

[ImockoCTH U EPIIEHIUKYIIAPHBIE UM
IPsAIMBIE B MHOTOI'PaHHHUKAX

27.12.2023

47

48

49

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

[TocTpoeHue nepneHauKynsapa U3 TOYKU

Ha MPSMYIO
[lepnienuKynsap U HAKJIOHHAS.

HOCTpoeHI/Ie MEPNCHAUKYJIAPA U3 TOUKHU

Ha MPSMYIO
Teopema 0 TpEX NMepreHAnKyIIpax
(npsimast 1 oOpaTHas)

27.12.2023

10.01.2024

10.01.2024

50

Teopema o TpEX nepHeHANKYIIApax
(mpsimast u oOpaTHast)

17.01.2024

51

52

Yroa MECKAY CKPCHIMBAOIIIUMHACA
MMpsAMBIMHA

[Touck nepreHIMKyYISIPHBIX TPSAMBIX C
MTOMOIIIbIO EPHEHAUKYIISIPHBIX
IJIOCKOCTEN

17.01.2024

19.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHUE

19.01.2024

54

55

56

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MIPaBUIBHON MUPAMUJIBI C TIOMOLIBIO
OPTOTOHAJIBHOMN MPOEKIINH

ITocTpoenue ceueHuii kyoa, IpU3MBI,
[IPaBUIILHON IIMPAMUJBI C TIOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHTEIIBHO IUIOCKOCTH. [Tnockoctn
CUMMETPUN B MHOI'OTPaHHUKAX

24.01.2024

24.01.2024

31.01.2024




57

[Ipu3Hak neprneHaAuKyJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

31.01.2024

58

59

IIpaBunbHBIE MHOTOTPaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH 0 MJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

02.02.2024

02.02.2024

60

CriocoObl OIyCTUTh NEPIIEHANKYISAPDIL:
CUMMETpHS, CIIBUT TOUKHU IO
napasieIbHON MPSAMO

07.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacroJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHncree”

IToBTOpEHME: Yros MeXAy NPSAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

[ToBTOpEeHMeE: yrom Mexay
CKpELIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

14.02.2024

14.02.2024

16.02.2024

16.02.2024

65

FGOMCTqueCKHe METObI BEIUHCIICHUA
yriia MEXKIy NpsAMbIMHU B MHOT'OI'paHHUKaX

21.02.2024

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria
[lepneHquKyIspHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IIJI0CKOCTEN

21.02.2024

28.02.2024




68

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTE; Teopema o mpsiMoi
nepeceyeHus IByX MI0CKOCTeM
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

28.02.2024

69

[IpsimoyronbHbIN Napasuienenunes; Kyo;
HU3MEPEHMS, CBOUCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

01.03.2024

70

71

72

Teopema 0 1MaroHany NpPsMOYTrOJIBHOTO
napajuiesIenuIe1a u CIeCTBUE U3 Hee

CTepeOMeTpI/I‘-ICCKI/IC U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHECCA IIPAMBIC,
HapaJiICJIbHBIC MIJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

01.03.2024

06.03.2024

06.03.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIUBAIOIIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

13.03.2024

74

75

76

PaccrosiHre OT TOYKH 10 TUTIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TUIOCKOCTH

Beluncrnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO EPIEHIUKYIIIPHOMN TUNIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIyia

13.03.2024

15.03.2024

15.03.2024




DNeMEeHTHI CPePUIECKON TEOMETPHH:

77 reoJIe3NYECKUe JIMHUN Ha 3eMiie 20.03.2024
73 KonrponsHast pabora "Yrisl u

paccrosiHus" 20.03.2024
79 Cucremaru3zanus 3HaHul "MHOTOrpaHHHK

U €ro 3J1eMEeHTHI" 03.04.2024
20 [Tupamupa. Buasl nupamuy. [paBunibHas

nupamuaa 03.04.2024
31 [Ipu3ma. [Ipssmast 1 HAKJIOHHAS IPU3MBI.

[IpaBuiibHas nmpusma 10.04.2024
2 [Ipsimoii napamienenunen,

MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 10.04.2024
23 Brinyxiible MHOrOrpanHuku. Teopema

Diinepa 12.04.2024

Brinykiible MHOTOrpaHHUKH. Teopema
84 Oiinepa. [IpaBunbpHbIe U TOTYNIpaBUIbHBIE 12.04.2004

MHOTOTpaHHUKHU
85 KonTtponbHas pabora "MHororpaHHUKH" 17.04.2004
26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B

MIPOCTPAHCTBE 17.04.2024
87 CyMMa BEKTOpOB 24.04.2024
88 Pa3nocTh BekTOpOB 24.04.2024
89 [IpaBuno napamnenenunena 26.04.2024
90 YMHOXEHNE BEKTOpa Ha YHCIIO




26.04.2024
Paznosxenue BekTopa 1o 6a3ucy Tpéx
91 % 1
BEKTOPOB, HE JICKAIIUX B OJTHOM 08.05.2024
IUIOCKOCTH
92 C 1
KaJIIpHOE TIPOU3BEIACHUE 08.05.2024
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE 15.05.2024
94 I1 i 1
pocTeiIre 3a/1a9u ¢ BEKTOpaMHu 15.05.2004
5 I1 %
9 pocTelIre 3a1a4u ¢ BEKTOpaMu 1 17.05.2004
96 I1 5 1
pocTeiIme 3a/1a9u ¢ BEKTOpaMHu 17.05.2004
n N
97 pocTeiiiine 3a1a4i ¢ BEKTOpaMu 1 22 05.2004
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 2 05.2024
99 00600 i 1
0OIIleHNE U CUCTEMATH3allNs 3HAHUI 24.05.2004
100 n 1
TOTOBasi KOHTPOJIbHAsA paboTa 24.05.2024
101 n 1
TOTOBasi KOHTPOJIbHAs paboTa 29.05.2004
102 00600 I 1
00IIleHNe U CUCTEMATH3alls 3HAHUI 79.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [ToBTopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH M B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkasispHoe |
MPOU3BE/ICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseneHue 1
g JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHKE
10 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1
MEXy NPSIMbIMH B MHOI'OTPaHHUKAX
1 AHanmuTUYECKHE METObI pacuéra yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX
12 ®opMyia pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponbHast pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTpaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEN

19 [TapannenpHble MPsMBIE U TUIOCKOCTH:
napajuiebHbIE CEYEHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
IlepnieHiuKynspHBIE IPSIMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
IlepnieHIuKynspHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MepIEeHIUKYIIApax

24 [lepnenquKynsipHbIE IPSMBIE U




IIJIOCKOCTH . BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: mwiomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI AJIs1
Iomaaen, CoOoopakeHust Moa00us

[ToBTOpEHHE: MIIOIAN
MHOTOYTOJIbHUKOB, OPMYJIBI ISt
TIomaaen, CoOoopakxeHUs MO00MS
[ToBTOpEHUE: MUIOIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
101N, COOOPaKEHHSI TIOI00MS

28

[Inomany ce4eHnii MHOTOI'PaHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaam ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOJ00Us

30

31

Konrtponsnas pabdora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiIa

33

CrepeomeTpudeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenuesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuieNienuneaa
35 O0BEM NpsAMO TPU3MBI
36 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSIMOH PU3MBI
Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0bém
MU PAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIHM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a]]a4l, CB3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
13 CrepeoMeTpHUyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenne o0bEMOB. Brruncnenue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras pabota "O0béM

47 |
MHOT'OTpaHHHUKA
[unuaapudeckast MOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBoM UIUHID.
[Tnomaae MOBEPXHOCTH MUTUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yromiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYCa TNIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 VYceuénnblil konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE,
MTOCTPOCHHUEM CEUYCHUH IIMIIHHIPA, KOHYyCa
CrepeoMeTpuuecKkue 3aaud Ha

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE,
MMOCTPOCHHUEM CEUYCHUN IIMINHIPA, KOHYCa

57 [TpukiamHbIe 3a/1a49M, CBSI3aHHBIC C
ITATHHIPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
IATUHIPOM

59 Cdepa u map




60

[lepeceuenue ceps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThlo. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna u MOBEPXHOCTH
BpameHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O06béM mummHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaia. OobéM
KOHYyca

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYyca

76

7

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBbEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa u MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U IMapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXITY
IJIOLIA/ISIMU ITOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

IToroOHBIE TENa B TPOCTPAHCTBE.
N3menenne o0nEma mpu moo0uu.
CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C




BbIUUCIIEHHEM 00BEMOB Tell U IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA ABMKEHUI

Bupl nBukeHuil: napamienbHbIN
MepPEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o06matonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX U IIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomiee nopropenue 11 nonsaruit u
MeTO0JI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
METOJI0B Kypca reometpun 10—11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpancTae"

&9

Oo6o6maromee noropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpun 10—-11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTH3allMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Ob6o06maromiee noropeHue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHAs paboTa

95

96

IToBTOpenue, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUSI.
['eometpusi. 10-11 knacc. YueOHuk. bazoBblit 1 yriryOn€HHbINH ypOBHU. ATaHACAH

JI.C., byry3os B.®., Kagomiie C.b. u ap. [Ipocsemienue.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Bcest mikonpHas MaTeMaThka B CaMOCTOATENbHBIX U KOHTPOJIBHBIX paboTax.
['eometpusi. 10-11 kmaccel. Epmosa Anna Iletposna, ['ono6opoasko Bagum

Bnagumuposuu. Unekca, 2011 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






