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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aa4, YMEHHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJ@ayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOITUM MHPOM;

dopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIIECHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (GOpMHUpPOBaHUE TMOHWMAHUSA POJU AKCHOMATHKH MpU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUS Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B NPOCTPAHCTBEM,
«Muororpannukun», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUarOIInecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpssS U yriayOssis
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOoro kypca «l['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 4gaca (3 gaca B Hejento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTD IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NMPSAMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBEpTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme myTd Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAS TPEyrojbHas NUpaMuia W MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'DAaHHHUKE: CUMMETPHUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPBI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILIaHApHbIM  BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalasipHOE MPOU3BEIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: MIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBOro
CerMEHTa.

KomOuHanmy Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[1nomaas MOBEPXHOCTH LUJIUHIpA, KOHyca, Iomanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALLICHUS: CEYEHUS HWJINHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBM)XEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasi CHUMMETpHs, MOBOPOT BOKPYTr MPSMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTh IPAKIAHCKON MO3UIMK 00YYarOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOILIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aa4, PEIICHUM, pacCyXIeHHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM KYJIbTYpbl, TIOHUMAaHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeloBEUECKOM JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHNS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh ApPIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHMUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1au;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBAaTh W HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOATENbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTAaX, N1aBaTh IMOSCHEHUS 10 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH IapajuIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LEHTP, OCh M INIOCKOCTb CHMMETPUH
Qurypes;

e CBOOOJHO ONEPUPOBATH IMOHATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MATEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBAaTh PEAIbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIE MOHATUS B
npolecce IMOMCKa pEelIeHHs] MaTeMaTH4ecku  chopMynnpoBaHHOU
npo6JieMbl, MOJEIUPOBATh pEAIbHbIE CUTyallUM Ha S3bIKE T€OMETPUH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAIlCHHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpEeACTaBICHHYI0 Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHUH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHus moo0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSl CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (hopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[MU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPHUECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0KJEHUEM T€OMETPUUECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuIo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606H.[CHI:I€ u 15 |
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoOBHBIE TpaBUIIa U300PAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
OpsSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.
[TonsiTHs cTEepeoMeTpur: TOUKa, TpsMasd,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiIa N300paKEeHUs Ha PUCYHKE
TUIOCKOCTH, MapajlIeIIbHBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTpPE3Ka.

[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas 1 miocKoCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

KoauuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

03.09.2024

03.09.2024

05.09.2024

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOINUX O0HEKTOB

10.09.2024

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUA N3 HUX

10.09.2024

12.09.2024




AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpoOeHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

17.09.2024

17.09.2024

N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOJAT Yepe3 UX
peopa. M3o0pakeHne nepecedcHus
ITOJIYYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpoOeHHBIX CEYEHUN
pa3HbIMM LIBETaMU

19.09.2024

10

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHye OCTPOEHHBIX CEYEHUN
pa3HbBIMU [IBETaMHU

24.09.2024

11

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSHUN
pa3HbBIMU [IBETaMHU

24.09.2024

12

Merton cnesoB AJist MOCTPOSHUS CeUSHUN




13

Metoz ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaoiicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEMN

26.09.2024

01.10.2024

14

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

01.10.2024

15

16

17

18

19

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MOCTPOCHUS

[TocTpoeHue ceueHuit B mupamuie, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3al1iCh HI1aroB
MTOCTPOCHHUS

ITocTpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIHCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUHU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

03.10.2024

08.10.2024

08.10.2024

10.10.2024

15.10.2024

20

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha

15.10.2024




21

BBIHOCHBIX YEPTEKaAX. I/ICTOpI/IH Pa3BUTHA
INUTAaHUMETPUHN U CTCPCOMCTPUUA

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

17.10.2024

22

B3anMHOe pacnosnokeHue npsmsIx B
npocTpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsMbix. [lapaniensHble npsiMble B
IIPOCTPAHCTBE

22.10.2024

23

24

25

26

27

Peseps: pewienne 3a1a4 Ha TPEYrOJIbHUKU
U UX CBOMCTBA

Peseps: pelienue 3aaa4 Ha
YETBIPEXYTOJIBHUKU U UX CBOWCTBA

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM MPSMOM, IPOXOAILIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIe)KaIEH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
MmapajlJICJIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapanmnensHOCTB TpeX HMpsiMbIX. Teopema
0 TpEX MapauIeIbHBIX NPsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoektupoBanus. 1300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

22.10.2024

24.10.2024

05.11.2024

05.11.2024

07.11.2024

28

[enTpanbsHas npoekuus. YToul ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII

12.11.2024




29

MEX1Y IPSIMbIMU

3amaun Ha NOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

12.11.2024

30

[TonsATHA: MapauIeIbHOCTD PSMOMN U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IIJIOCKOCTH

14.11.2024

31

FGOMeTpI/ILIGCKI/Ie 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
napaJICJIbHOCTBIO IMMPAMBIX U IIOCKOCTECH
B IIPOCTPAHCTBC

19.11.2024

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIEIBLHOIO IPYrou npsimoil. Pacuér
OTHONIEHUI

19.11.2024

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUeHM KyOa 1
napauienenumnena. CeoncTaa
napajuieJienunes1a u Npu3Mbl

20.11.2024

34

35

36

[TapannensHblie miockoctu. [Tpu3znaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH
Teopema o0 mapanienbHOCTU U
€MHCTBEHHOCTH TIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, HE MPUHAAIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O

26.11.2024

26.11.2024




37

38

39

[IapAJUIEIBHOCTH MIPSIMBIX IIEPECEUEHUs
IIPU IEPECEYCHUN IBYX MapajlIeIbHbIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]Ty NMapajljieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMU

[ToBTopenue: Teopema Iudaropa Ha
mockocTH. Tpuronomerpust
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajuiejenumena

28.11.2024

03.12.2024

03.12.2024

05.12.2024

40

41

42

43

44

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPAMON U
IIJIOCKOCTH

TeopeMa o CylecCTBOBAaHUH U
€AVMHCTBEHHOCTH IPSIMOMU, TPOXOASAILEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

[InockocTH U nepreHINKyIsIpHbIE UM

10.12.2024

10.12.2024

12.12.2024

17.12.2024




45

IIpsIMBIC B MHOI'OI'paHHUKaXx

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU

Ha IPSIMYIO

17.12.2024

19.12.2024

46

[lepnieHUKyYISp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKynsapa U3 TOYKU

Ha [PSAMYIO

24.12.2024

47

48

Pe3eps: peuienue 3a1a4 Ha BIIUCAHHBIE
OKPYKHOCTU U TPCYTOJIbHUKHU

PeSGPBZ PCUICHUC 3a1a4 Ha OITMCAHHLIC
OKPYKHOCTU U TPCYTIOJIbHUKHN

24.12.2024

26.12.2024

49

TeopeMma 0 TpEX nepHeHANKYIIApax
(mpsimast u oOpaTHast)

09.01.2025

50

51

Teopema 0 TpEX MepreHAuKyIIpax
(mpsimast u oOpaTHasi)

YTroa Mexay CKpelUBarOUMUCS
MPSIMBIMU

14.01.2025

14.01.2025

52

[Tonck neprneHMKyISpHBIX IPSMBIX C
IIOMOIIBIO ITEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

16.01.2025

53

OproroHanbHOE IPOEKTUPOBAHHUE.
[Toctpoenue ceuennii kyba, IpU3MBlI,
MIPaBUJILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH

21.01.2025

54

55

ITocTpoenue ceueHuit kyoa, IpU3MBI,
MPaBUJIBHON MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJIBHON MPOEKIINH

CI/IMMCTpI/ISI B IPOCTPAaHCTBC

21.01.2025




56

OTHOCHUTEIIBHO II0cKocTH. [lnockocTu
CUMMETPUN B MHOT'OTPaHHUKAX

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

23.01.2025

28.01.2025

57

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

CriocoObl OIyCTUTh NEPHEHAUKYJIISAPHI:
CUMMCTpPUA, CABUT TOYKHU I10
[apajuIeIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU MPSAMOH,
M3MEHEHHUE PACCTOSIHUMA

28.01.2025

30.01.2025

04.02.2025

60

KonTponbhas padora "B3aumnoe
PacrosoKeHue NPSMbIX U IUIOCKOCTEN B
npoctpaHcTae"

04.02.2025

61

[ToBTOpEHME: Yroa Mexay PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

06.02.2025

62

63

64

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl BEIYUCIEHUS
yrjla MEXAY NPSAMBIMU B MHOTOIPaHHUKAX
JIByrpannsbiit yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB IByTPAHHOIO yrja

11.02.2025

11.02.2025

13.02.2025

65

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMHO MEPHEHANKYIIPHBIX
IJIOCKOCTEN

18.02.2025




66

67

68

[Ipu3Hak neprneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPSAMOU
IIepECEUYCHUS ABYX IUIOCKOCTEH
NIEPIEHIUKYIJIAPHBIX TPEThEH IIOCKOCTH
[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesenunea

Teopema o nuaroHasn NpsSMOYrojabHOTO
napajuieNienune1a u cleCTBUE U3 Heé

18.02.2025

20.02.2025

25.02.2025

69

CrepeomeTpruecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoON0KEHUEM NPSIMBIX U TJIOCKOCTH

25.02.2025

70

71

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuiebHbIC TNIOCKOCTH B CTAHJAPTHBIX
MHOT'OTPaHHUKAX

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIMMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHAX

PaccTosnue oT TOUKH A0 IIIIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

27.02.2025

04.03.2025

04.03.2025

73

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

06.03.2025

74

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOIO yIJia

11.03.2025




DneMeHTHI ChePUIECKON TeOMETPHH:

7 reoIe3NYeCKUE JIMHUYU Ha 3emiie 11.03.2025
76 Kontposbnas padota "Yrib1 u

paccrosaHus" 18.03.2025
77 Peseps: pelienne 3a1a4 Ha BIMCAHHbBIE

OKPY>KHOCTH U YETBIPEX YT OJIbHUKHI 18.03.2025
73 Pe3eps: penienue 3aja4 Ha ONMKUCAaHHBIE

OKPY>KHOCTH U YETBIPEX YT OJIbHUKHI 20.03.2025
79 Cucremaru3zanus 3HaHui "MHOTOrpaHHHUK

U €ro 3J1eMEeHTHI" 01.04.2025
20 [Tupamupa. Bunsl nupamua. [lpaBunsaas

nupamua 01.04.2025
81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

[IpaBunbHas npuszma 03.04.2025
%) [Ipsimoii napamienenunen,

IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo 08.04.2025

Brinyxkiible MHOTOrpanHUKH. Teopema
83 Oiinepa. [IpaBuiibHBIC U TTOJYIPABUIHHBIC

MHor(I))rpaHIz{HKI/I o 08.04.2025
84 KonTponbnas padora "MHuororpanHHuku" 10.04.2005
85 [TonsiTHE BeKTOpa HA MIOCKOCTH U B

IIPOCTPAHCTBE 15.04.2025
86 CyMMa BEKTOpOB 15.04.2005
87 PasnocTs BEKTOpPOB 17.04.2005
88 [IpaBuno napamnenenumnena




22.04.2025

89 YMHOXEHUE BEKTOpa Ha YHCIIO
22.04.2025
Paznoxenue BexTopa 1o 6aszucy Tpéx
90 i
BEKTOPOB, HE JISKAIUX B OJTHOU 24.04.2025
MIJIOCKOCTH
91 C
KaJIsipHOE MPOU3BECHHE 70.04.2025
90 Brruncnenue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE 29.04.2025
93 IT i
pocTeiiine 3a1a4u ¢ BEKTOpaMu 06.05.2025
94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu
06.05.2025
95 IT i
pocTeiime 3a1a4u ¢ BEKTOpaMu 08.05.2025
96 IT i
pocTeiiime 3a1a4u ¢ BEKTOpaMu 13.05.2005
97 14 0
TOTOBasi KOHTPOJIbHAs paboTa 13.05.2005
98 14 0
TOrOBasi KOHTPOJIbHAs paboTa 15.05.2005
99 Pesepn: 06006mIeHNE B cCCTeMAaTH3AITUS
3HAHUH 20.05.2025
100 PesepB: 06001eHNe U cucTeMaTH3aIus
3HAHUH 20.05.2025
101 Pesepn: 000061IeHNE B cCCTEeMAaTH3AITUS
3HAaHUU 22.05.2025




PesepB: 000011eHNE B cCHCTEMaTH3AIUS
3HAHUI 23.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

102 6 0



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
ara uu(ppoBbIe
Nen/m  Tema ypoka Kontpoabubie IIpakTnueckue A op
Bcero u3ydyeHusi  oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
IToBTOpenue TeMsl "KoopauHarsl BEKTOpa
1 | 1
Ha IUIOCKOCTH U B IPOCTPAHCTBE 03.09.2024
) [ToBTopenue Temsl "CkansipHoe |
MIPOU3BEIEHNE BEKTOPOB" 03.09.2024
IToBTopenue temsbl "Boruncienue yria
3 " 1
MEK]1y BEKTOPaMU B IIPOCTPAHCTBE 05.09.2024
[ToBTOpEeHMUE TeMBbI "YpaBHEHHE MTPSIMOH,
4 . " 1
MIPOXOAIIEeH yepe3 1B TOUKU 10.09.2024
VYpaBHEHHE IIIIOCKOCTH, HOPMAJIb,
5 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax 10.09.2024
VYpaBHEHME IIOCKOCTH, HOPMAJIb,
6 1
yYpaBHEHUE IUIOCKOCTH B OTPE3Kax 12.09.2024
7 BexropHoe nmpousseeHne 1
PHOS TIPOUSREA 17.09.2024
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE 17.09.2024
AHanuTHYECKHE METO/IbI pacuéTa yria
9 1
MEXy NPSMBIMU B MHOT'OTPaHHUKAX 19.09.2024
10 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEXKy INIOCKOCTSIMA B MHOTOTPpaHHUKAaX 24.09.2024
dopmysa pacCTOSHUS OT TOUKH J10
11 1
IIJIOCKOCTH B KOOPJAMHATAX 24.09.2024




Haxoxnenue paccTossHui OT TOUKH 710

12
IJIOCKOCTH B KyOe 26.09.2024
Haxoxnenue paccTossHui OT TOUKH 710
13 .
IJIOCKOCTH B TIPABWJIBHOW MTUpPaMU/JIe 01.10.2024
14 KonrponsHas pabora "AHanutudeckas
reometpus” 01.10.2024
15 CeueHusi MHOTOIPaHHUKOB: CTaHJIapTHBIE
MHOTOTpaHHUKU 03.10.2024
16 CedeHuss MHOTOI'PAHHUKOB: METOJ] CJIEI0B
P AR 08.10.2024
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
17 IUIOCKOCTH, IIEPECCUCHUS MPSIMBIX 1
TP P 08.10.2024
MIJIOCKOCTEHN
18 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
MapaJyIeIbHbIE CEYEHUS 10.10.2024
19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU 15.10.2024
[TapannensHble MPSIMBIC U TIFIOCKOCTH:
20 JIBI MEXKy CKPEIIUBAIOIIUMUCS
. Ay CRPEHIHEAION 15.10.2024
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U
TIJIOCKOCTH: CTaHapTHBIC Mapbl
21 .
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U 17.10.2024
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHIUKYNSIpHBIE IPSIMBIC U
22 IUIOCKOCTH: TEOpEMA O TPEX
peMa o TP 22.10.2024
TIEPIICHIUKYIIIpax
23 Peseps: pelienue 3a1au Ha pacCTOSAHKE




24

MCXKAY NPAMBIMHA U IIJIOCKOCTIAMU

Pe3epB: pemiCHUC 3a1a4 Ha paCCTOAHHUC OT

TOYKH JO HpHMOﬁ, OT TOYKH OO
IIJTIOCKOCTH

22.10.2024

24.10.2024

25

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS UIUH B
MHOI'OTPaHHUKAX

05.11.2024

26

27

28

IToBTOpenue: miomanu
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaaen, COoOpakeHHs OT00MS
[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TIoaaen, COoOpakeHHs MOT00MS
[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
TUTOIIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

05.11.2024

07.11.2024

12.11.2024

29

[lmomaau ceyeHrii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

12.11.2024

30

31

32

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

O6wem Tena. O0BEM MPSIMOYTOJIBHOTO
napajuiesenumnesaa. 3aaaqi o0 yIBOSHUN
Ky0a, 0 KBagpaType Ky0a; 0 TPHUCEKIINU
yria

CTCpCOMeTpI/I‘-ICCKI/Ie 3aJa4u, CBA3aHHBIC C

00BEMOM MPSIMOYTOJIBHOTO

14.11.2024

19.11.2024

19.11.2024




33

napajjicicnuicaa

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA MMpsAMOYIT'OJIBHOTO
napajjicicnuicaa

20.11.2024

34

35

36

O0BEM npsAMOi TPU3MBI

CrepeoMeTpHUeCKUE 3a7ja4i, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB MPSMOIA TTPU3MBI

[Ipukiannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI

26.11.2024

26.11.2024

28.11.2024

37

Brruncnenme 00bEMOB TEJI ¢ TTOMOIIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAKJIOHHOH IPU3MBbI

03.12.2024

38

39

40

Beruuciienue 06EMOB Tell C TOMOIIBIO
onpenenaéHHoro uaTerpaina. Oobém

MU PaMHU/IbI

dopmyna 06bEMa MUPaMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yIiIoM

CrepeoMeTpHUECKUE 3a]]a4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

03.12.2024

05.12.2024

10.12.2024

41

42

43

CrepeomeTpudeckue 3aa4uu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbL

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI

[Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

10.12.2024

12.12.2024

17.12.2024




[Ipumenenue 00bEMOB. BeruncieHue

44
pacCTOAHUS 10 TIOCKOCTH 17.12.2024
45 [Ipumenenune 00bEMOB. BeruncieHue
pacCTOSIHUSA JI0 THIOCKOCTH 19.12.2024
46 KonTponbras padbota "O0béM
MHOrorpaHHuka" 24.12.2024
47 [ToBTOpEeHME M 0000IIEHNE N3YIEHHOTO
Marepuaia 24.12.2024
43 [ToBTOpenue u 06001IEHNE H3YYEHHOTO
Marepuaia 26.12.2024
Hunuaapuyeckas MoBEpXHOCTb,
49 0 i
oOpa3yrolye HUIMHIPUYECKON 09.01.2025
MIOBEPXHOCTU
Hunuuap. [psmoit KpyroBoi HUIMHAP.
50
[Inomane MOBEpXHOCTH HUIUHAPA 14.01.2025
51 KoHnnueckas moBepxHOCTb, 00pa3yromiue
KOHMYecKol nosepxHoctu. Konyc 14.01.2025
57 CeueHue KOHYyca TUIOCKOCTBIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS 16.01.2025
Yceuénnsplil konyc. M300paxenue
53 )
KOHYCOB M YCEYEHHBIX KOHYCOB 21.01.2025
[Tnomans 60KOBOI MOBEPXHOCTH U
54 .
IIOJIHOY ITOBEPXHOCTH KOHYCa 21.01.2025
[Tmomaas 60KOBOI MOBEPXHOCTH H
55 .
ITOJIHOW ITOBEPXHOCTH KOHYCa 23.01.2025
CrepeoMeTpuuecKue 3aaun Ha
56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE, 78.01.2025

MOCTPOEHUEM CEYCHUM LUIINH]IpA, KOHYCa




57

58

CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTEeJbCTBO U BBIYUCIIEHUE,
IMOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYCa
[IpukiiagHelie 3aa4n, CBSI3aHHbBIE C
LWIAHAPOM

28.01.2025

30.01.2025

59

HpI/IKJIaI[HBIQ 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

04.02.2025

60

61

62

Cdepa u map

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

04.02.2025

06.02.2025

11.02.2025

63

64

65

66

VYpasuenue chepsl. [Lnomans chepst u e
yacTen

Cummerpus cheps! 1 mapa

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chpepoit U 1mapom,
IIOCTPOCHHUEM UX CEYEHHMH MIIOCKOCTBIO

CrepeomeTpuiecKue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

11.02.2025

13.02.2025

18.02.2025

18.02.2025

67

[TpuknagHele 3a1a4n, CBI3aHHBIE CO




68

cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,

BBIYHCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC
noxoous

20.02.2025

25.02.2025

69

70

71

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUS U
MHOT'OrpaHHUKOB

3agaum o Teme ""Tena ¥ MOBEPXHOCTH
BparuieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

25.02.2025

27.02.2025

04.03.2025

72

73

74

KonTponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem umuHapa. Teopema 00 00bEMe
HPSIMOTO LIWIMHIPA

Beruuciienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHyca

04.03.2025

06.03.2025

11.03.2025

75

IImomaay OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYCa

11.03.2025

76

77

CrepeomeTpHuuecKkue 3a1auu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHYCa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIA 1M TTOBEpXHOCTEN Ten"

18.03.2025

18.03.2025

78

O0BEM mapa 1 MapoBOTO CEKTOpA.

Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomMeTpudecKue 3a1auu,
CBSI3aHHBIE C BEIYHCIEHUEM 00bEMOB

20.03.2025




79

80

81

1rapa, apoBoro CerMeHTa M MIapoBOTO
CeKTopa

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa u
momaasio cepbl. COOTHOMEHUS MEXKITY
TJIOIIA ISIMU TTOBEPXHOCTEH U 00bEMaMu
MMOIOOHBIX TEII

[TogoOHEbIE TENIa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu o 100mm.
CrepeomMeTpHUeCKHE 3a]]a4H, CBI3aHHbBIC C
BBIYHMCIEHHEM 00HEMOB TEII M ILIOIIAAEH
MMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"

01.04.2025

01.04.2025

03.04.2025

82

JBmxenust nmpoctpancTBa. OToOpakeHUsI.
JIBr>kenus u paBeHcTBO uryp. OO0mme
CBOMCTBA IBMKECHUH

08.04.2025

83

Buapl n1BuxkeHMI: napaiiebHbII
MEPEHOC, IEHTPAJIbHAST CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOI

08.04.2025

84

85

[Ipeobpa3zoBanus nogodus. [Ipsmas u
cdepa Diinepa

I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBUKCHHUS

10.04.2025

15.04.2025

86

87

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U

15.04.2025




88

89

90

91

MEeTOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"[TapasienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

O6o06maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTops! B mpocTpaHcTae”

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJaCCOB, CUCTEMATHU3alls 3HAHUH:
"BexTops! B mpocTpancTae"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJaCCOB, CUCTEMATH3alls 3HAHUH:
"O6beM MHOTOTpaHHUKA"

O6o6matonee nopropenue 11 nonsruii u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

17.04.2025

22.04.2025

22.04.2025

24.04.2025

29.04.2025

92

O6o0maromiee moBTopenue 11 moHITHIT 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaayu moOBepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

29.04.2025

93

Ob6o6mmatomiee nopropenue 11 nousruii u
MeTOoJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aIUsl 3HAHUIL:
"ITnomaau moBepXHOCTU U 0OBEMBI

06.05.2025




94

Kpyribix Ten"

WroroBas koHTpoJIbHAs paboTa

06.05.2025

95

96

97

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aIHAs 3HAHWI

Hcropus pa3BUTHs CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

08.05.2025

13.05.2025

13.05.2025

98

Hcropus pa3BuTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

15.05.2025

99

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

20.05.2025

100

101

102

[ToBTOpEHME U 006001IEHNE N3YYEHHOTO
marepuaia

IToBTOpenue u 06001IEHNE H3YYEHHOTO
marepuana
[ToBTOpEeHME U 006001IIEHNE H3YYEHHOTO
marepuaa

20.05.2025

22.05.2025

23.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomeTpus. 10-11 kmaccel : yueO. a1st o011e00pa3oBar. yupekaeHui : 0a30BbIi

u ripodun. yposuu / [JI.C. Aranacsn, B.®. byty30B u ap.]

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://sterum.ru/?p=start

https://math-ege.sdamgia.ru/

https://www.yaklass.ru/

https://uchi.ru/

https://znanierussia.ru/events/novye-gorizonty-ekaterinburg-312
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