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HOACHUTEJBHAA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEro
oOuiero o0pa3oBaHusl, TaK Kak 00ECIEeYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIUKJIA.
[TockonbKy  JOorMuYeckoe  MbllUieHue,  GopMHpyeMoe  MpU  U3YYCHHH
0Oy4YaroNIMMHUCS TOHSITHUIHBIX OCHOB I€OMETPHUHU, IIPHU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKHU JIOTUUECKUX YTBEPKJICHUM MPU PEUICHUH T€OMETPUUECKUX
3a/Jla4, YMEHHE BBIJIBUTaTh W ONpPOBEpraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIOCOOHOCTEH OOyYarommxcsi Mpu
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONICH MpeaMeTHOM obmactu «Maremaruka u
uHpopMaTuka»  4epe3  oOeclieueHHEe  BO3MOXKHOCTH  NPHOOpPETEeHUs |
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBLHOTO
o0Opa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEeMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MpeICTaBICHUs] 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3ydaTh
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MOHSATUUHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopMupoBaHHE€  YMEHHS  BJAJETh  OCHOBHBIMH  TOHSTHSIMH O
MIPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPHUMEHSITh, YMEHHS JTOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YepTekax, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKUE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpui, (PopMHUpOBaHHE MOHUMAHHUS POJIM AKCUOMATHUKU TIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMHupOBaHWE yMEHUS BIAACTh METOJAMU JOKA3aTEIhCTB W AJITOPUTMOB
pelIeHns, YMEHUS UX NPUMEHSATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,



dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEpPLICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPHUH;

(dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHUH:
YMEHUSI pPAclo3HaBaTh MPOSIBJIEHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XU3HEHHBIX CUTYAlHUSX W MPU U3YUYECHHUH JIPYTHUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS MOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp>KaTEIBLHBIMU JIUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xknaccax sBustoTcs: «lIpsiMble H  TIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OIEPUPOBATH
MNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJEHHOM YpOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMHpOBaHHME JIOTMYECKMX YMEHUH  pacupenensiercs He  TOJBKO 110
COJIEp>KaTEIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
MpPOrpaMMbl, pacHpeleEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHuecs
oOpamanuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHHUE
r€OMETPUYECKUMHU MOHATHUAMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM MPUHLIUIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath  yciuoBus i auddepeHumanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeNbHBIX MporpamMMm, OOECHeYuTh yriayOJa€HHOe
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIIsioIIel yueOHoro mpeamera «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K MPOJOKCHUIO HU3YYEHHUS MaTEMaTHUKH C
y4u€TtoMm BbIOOpa Oyayiei mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «I'eomerpusi» Ha YIIyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 yaca (3 yaca B Heento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajulesIbHble M CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPAMBIX, [1apaUICIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUH. YTJbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIY IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh IUIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYISAPHOCTD HPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXTrpaHHBIM U MHOTI'OTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIelUIE] U €ro  CBOWCTBA.
Kparuaiimime myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHAA U IPABUIIBHBIN
TeTpasap, kyO. IlpencraBieHue o TmpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
TOJIEKA’AP U UKOCABP.

BblunciieHre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOMl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIalb OCHOBAaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABMWIBHOW NUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CumMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  INPABHUIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPAaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MTAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE U IMPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe KoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEkXIy BekTropamu. CKalspHOE MpPOU3BEIAECHUE
BEKTOPOB.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BociuTaHue:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHON IESITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PEUICHUU
T€OMETPUYECKHUX 3a]1ay;

e KJacCHU(UIUPOBATH B3aHUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMM, CBSI3AaHHBIMH C yIJlamMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



CcBOOO/IHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (MPU3Ma,
nupamuia, NpsSMOYTOJIbHBIN Mapaiesaenunena, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpass ~ OCHOBaHUA  JJId
KJ1Iaccu(UKaIuu;

CBOOOJIHO  OMEpUPOBATH  MOHATHAMH, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOI'PaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajjienbHOe, LEHTpaAJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOIPAHHHUKOB Pa3IUYHBIMU METOJAMH, BBHITIOJIHSTH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOLIAJAM  TOBEPXHOCTEM  MHOIOTPAaHHUKOB  (Mpu3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMYyT;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: CUMMETPHUSA B IPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb U IUIOCKOCTb CHUMMETPUU
burypsr;

CBOOOJTHO OIEpUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarb 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHA |
HAXOXKJIEHUE TC€OMETPUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METO/IbI
IpU PEHICHUH MaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

INPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CpPEICTBA U  JIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh W MHTEPHPETHPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U pucyHKax;

NPUMEHSATh TOJY4YEHHbIE 3HAHUS Ha TMpPaKTHUKE: CpaBHUBATh W
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHus MaTeMaTU4ecKu  Cc(hOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3BIKE TI'€OMETPHH,
MCCJIEeI0OBATh MOCTPOEHHBIE MOJEIH C MCIOJb30BAaHUEM T€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
http://school-
| Beenenue B crepeoMeTpuro 23 1 collection.edu.ru
B3anMHoe pacnionoxeHue npsMbIx B http:// S_ChOOI'
2 6 1 collection.edu.ru
IIPOCTPAHCTBE
[TapamienbHOCTB IPSAMBIX U IUIOCKOCTEN B hitp:// S_ChOOI'
3 8 collection.edu.ru
IIPOCTPAHCTBE
IlepnieHIUKYISAPHOCTD NPSMBIX U http:// Sf:h001'
4 o 25 collection.edu.ru
IIJIOCKOCTEW B IIPOCTPAHCTBE
http://school-
5 VYTIIbI U paccTOSTHUS 16 1 collection.edu.ru
http://school-
6 MHOrorpaHHuKU 7 1 collection.edu.ru
http://school-
7 BekTopbl B IpOCTpaHCTBE 12 collection.edu.ru
[loBTOpeHue, 060OIIEHHE U CUCTEMATU3AIIHS hitp://school-
8 5 2 collection.edu.ru

3HAHUU
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INOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OcHoBHbIE IIpaBUIIa U300paKEHUS
Ha PUCYHKE TUIOCKOCTHU :
p: .tmn.fio.

1 pucy ) 1 01.09.202 http://www.tmn.fio.ru/works/
MapajuIeIbHBIX IPSIMBIX (OTPE3KOB), 3
CepeHbl OTpe3Ka
[lonsTHSA cTepeoMeTpUn: TOUKA,
IpsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE TpaBUiIa U300paKEeHUs :

p: . .

Ha PUCYHKE IUIOCKOCTH, 3
NapajuIeNbHBIX IPSIMbIX (OTPE3KOB),
CepeuHbI OTpe3Ka
[TonsTus: nepecekaronecs
IJIOCKOCTH, MTEpECEKarOIINeCcs :

3 » IEp 1 07.09.202 http://www.tmn.fio.ru/works/
IpsiMasi ¥ MI0CKOCTh; 3
MOJIyIPOCTPAHCTBO
IlonsTHsA: Iepecekaronuecs
IUIOCKOCTH, IIEpECEKarOINeCs

4 > 1EP 1 08.09.202
npsiMasi ¥ MI0CKOCTh; 3
MIOJIyTIPOCTPAHCTBO
MHororpaHHuKH, H300paxeHne

5 IIPOCTEHMIINX MPOCTPAHCTBEHHBIX 1 13.09.202 http://www.tron.fio.ru/works/
¢buryp, HeCyIeCTBYIOIINX 00HEKTOB 3




MHororpaHHUKH, U300pakeHHe

http://www.math.ru

6 MPOCTEUIINX MPOCTPAHCTBEHHBIX 14.09.202
¢buryp, HeCyIeCTBYIOIINX 00HEKTOB 3
. AKCHOMBI CTEPEOMETPUU U TIEPBHIE 15.09.202
CJICZICTBUS U3 HUX 3
8 AKCHOMBI CTEPEOMETPHH H IIEPBbIC 20.09.202 http://www.tmn.fio.ru/works/
CIICZICTBUS U3 HUX 3
AKCHOMBI CTEpPEOMETPUH U TIEPBHIE
cienctBust u3 HUX. CriocoOsr
9 3aJlaHus MPAMBIX U IUTIOCKOCTEN B 21.09.202
npoctpancTBe. O003HaUEHUS 3
MPSAMBIX U IITOCKOCTEHN
N300paxeHune ceyeHni mupamuibl,
Ky0a ¥ IPU3Mbl, KOTOPBIE IPOXOISAT
yepe3 ux péopa. Mzobpaxenue
10 MepeCceYCHMs OTYYSHHBIX 21.09.202 http://www.math.ru
mockocrel. PackpammBanue 3
MOCTPOCHHBIX CEUYCHUN Pa3HBIMU
[[BETAMHA
N300paxeHune ceyeHni mupamuibl,
Ky0a ¥ IPU3MBbl, KOTOPBIE TIPOXOJSAT
yepe3 ux péopa. M3obpaxenue
11 MepeceYeHMs MOJTyYSHHBIX 22.09.202 http://www.tmn.fio.ru/works/
mockocren. PackpammBanue 3
MOCTPOCHHBIX CEUYCHUN Pa3HBIMU
[[BETAMHA
12 N300paxeHune ceyeHni mupamuibl, http://www.tmn.fio.ru/works/




Ky0a ¥ MPU3MBbI, KOTOPBIC IPOXOJISAT
yepe3 ux péopa. M3obpaxenue

MepeceYeHMs MOJTyUEHHBIX 27.09.202
IJI0CKOCTel. PackpaiirBanue 3
MOCTPOCHHBIX CEUYCHUN Pa3HBIMU
[[BETaMU
N3006paxeHne cedyeHuit mupamMmuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue

13 nepeceyeHus MoTyYeHHBIX 28.09.202
IJI0CKocTel. PackpaiirBanue 3
MOCTPOCHHBIX CEUYCHUN Pa3HBIMU
[[BETaMU

14 Merton fﬂeﬂOB AJIA MOCTPOCHUA 29.09.202 http://www.tmn.fio.ru/works/
ceueHui

3

Meron cnenoB aiis MOCTPOEHUs

15 ceueHuii. CBoiiCTBa nepeceueHuit 04.10.202
MPSIMBIX U TJIOCKOCTEN 3
Meton ciieoB Uil IOCTPOEHUS

16 ceueHuid. CBOMCTBA MEepeCceUCHUI 05.10.202
NPSAMBIX U IJIOCKOCTEH 3
[TocTpoenue ceueHuii B mupamu/ie,

17 KyOe 1o TpéM TouKam Ha pé6pavx. 06.10.202
Co3znaHuie BBIHOCHBIX YepTekKel 1 3
3aIyCh 1IaroB MOCTPOSHUS

18 [TocTpoeHne ceuenuii B mupaMu/e, http://www.tmn.fio.ru/works/
KyOe 1o TpéM Toukam Ha pEéOpax. 18.10.202
Co3znaHuie BBIHOCHBIX YepTexel u 3




3aIIMCh IIaroB IMOCTPOCHUS

[TocTpoenue ceyeHunit B mupamuze,
KyOe 1o TpéM To4YKaM Ha pébpax.

19 N 19.10.202
Co3znanne BBIHOCHBIX YEPTEXKEU U 3
3aIKCh IIaroB MOCTPOEHUS
ITocTpoeHue ceueHuii B mupaMu/e,
20 KyOe 1o TpéM TouKam Ha pé6pavx. 20.10.202
Co3znaHue BBIHOCHBIX YepTEXeH U 3
3aIKCh IIaroB MOCTPOEHUS
[ToBTOpEHME MIIAHUMETPUU:
21 Teopema 0 mponopHHOHANIBHBIX 25.10.202 htp://www.tmn.fio.ru/works/
otpe3kax. [logobue TpeyroibHUKOB 3
IloBTOpEHME IIIAHUMETPUU:
Teopema Menenas. Pacuersl B
22 CEUEHUSX HA BBIHOCHBIX YEPTEXKAX. 26.10.202
Hcropus pa3BuTHs INIAHUMETPUU U 3
CTEpEOMETPUH
” KonTponbHas padora "AKCHOMBI 2710.202 http://www.math.ru
crepeomerpun. Ceuenus" 3
B3anMHOe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpelBarouecs
24 npsimble. [Ipusnaku 01.11.202
CKPEILMBAIOIINXCS TPSMBIX. 3
[TapamiensHblie npsMbIE B
IIPOCTPAHCTBE
25 Teopema o CyiecTBOBaHUM U http://www.tmn.fio.ru/works/
€JMHCTBEHHOCTH MPSIMOI 02.11.202




napajiebHON JaHHOW MPSMOH,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JexKallel Ha
JTAHHOU npsAMoil. Jlemma o
MEPECCUCHUH MapauIeIbHbIX
MPSIMBIX TIOCKOCTHIO

26

[TapamienbHOCTB TpEX NPSIMBIX.
Teopema o TpEX mapamieIbHbIX
npsMbIX. Teopema o
CKPELIMBAIOIIUXCS MPSMBIX

03.11.202
3

27

[TapannenbHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MAPAIIEITHLHOTO
npoektupoBanus. 3o0paxeHnue
pa3HBIX GUTYP B apALICTHHON
MIPOEKIIUU

08.11.202
3

http://www.math.ru

28

[enTpanbHas npoeKius. Yroiu ¢
COHAITPaBJIEHHBIMH CTOPOHAMH.
VYron Mexay npsMbIMU

09.11.202
3

http://www.tmn.fio.ru/works/

29

3amauy Ha IOKA3aTeILCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

10.11.202
3

30

ITonsiTHA: mapaiaenbHOCTb NPSAMON
U TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napaaaenbHOCTH NPSMON U
miockocT. CBolicTBa
[IapaJUIEIbHOCTH NPSMOU U
IJIOCKOCTH

15.11.202
3

http://www.tmn.fio.ru/works/

31

['eomeTpuueckue 3a1aun Ha

http://mathege.ru




BBIYMCJICHUC N JOKAa3aTCIbCTBO,

CBSA3aHHBIE C MMAPATIIETBHOCTHIO 16.11.202
MPSIMBIX | IJIOCKOCTEH B 3
MIPOCTPAHCTBE
[TocTpoeHne ceuenust, IPOXOASIIETO
39 1Cpe3 JaHHYIO NPAMYIO Pula qepTezKe 17.11.202 http:/www.tmn.fio.ru/works/
Y TIapaJUIeTHHOTO IPYTOH TPSMOI. 3
Pacuér oTHOIIEHNIT
[TapannensHas npoekus,
MIPUMEHEHUE JJI1 TOCTPOCHUS
33 cedyeHuil Ky6a M mapaiesenune/a. 29.11.202 | http//www.math.ru
CpoiicTBa mapasuienenureia u 3
MIPU3MBI
[TapannenbHbIE MITOCKOCTH.
34 [Ipu3Haku napajiieIbHOCTU JIBYX 30.11.202
IJIOCKOCTEH 3
Teopema 0 mapajuIeIbBHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH,
35 NpOXoJAIleil uepes TOUKy, He 01.12.202 | http:/www.tmn.fio.ru/works/
MPUHAIJICKALTYIO JaHHOU 3
IUIOCKOCTH U CJIEICTBUA U3 HEE
CaoiicTBa napamieabHbIX
TUIOCKOCTEH: 0 mapasieIbHOCTH
36 MPSIMBIX TIEPECEUEHUs ITPU 06.12.202 htp://ww.math.ru
MEPECEUCHHH JIBYX MapaliebHbIX 3
IJIOCKOCTEN TpEeTher
37 CaolicTBa napamieabHbIX http://www.math.ru
IJIOCKOCTEH: 00 OTpe3Kax 07.12.202
MapaJUICIIbHBIX MIPSMBIX, 3




3aKITIOYEHHBIX MEXTY
napajieNIbHbIMU MIIOCKOCTSIMU; O
NepeceuyeHny MpsiMoi ¢ AByMs
napajuieNIbHbIMU IIOCKOCTSIMU

IToBropenue: Teopema [Tudaropa Ha

38 08.12.202

IJIOCKOCTH
3

39 IloBTOpEHME: TPUTOHOMETPUS 13.12.202 http://www.math.ru
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 3

40 CpoiicTBa Ky0a 1 MPSAMOYTOJIBHOTO 14.12.202 http://mathege.ru
napajuienenuneaa 3
Brruncnenue IMH OTpe3KOB B KyOe

41 " HpHMOYFOJ‘IBHOM 1 5. 12.202 http://www.tmn.fio.ru/works/
napajuiejenunese 3
[TepieHAMKYASAPHOCTH MPSIMOM 1

42 IIJTIOCKOCTH. HpI/ISHaK . 20' 12‘202 httD//WWWH’lathru
MEPIEHANKYIISIPHOCTH MIPSIMOMN U 3
IJIOCKOCTH
[lepneHqUKYISAPHOCTD NPSAMOMN U

43 mockocty. [Ipn3Hak ) 21.12.202
NEPIEeHUKYJIIPHOCTU IPSIMON U 3
IIJIOCKOCTH

44 Teopema o cymiecTBOBaHUU U http://www.tmn.fio.ru/works/
€MHCTBEHHOCTH MPSAMOW, 22.12.202
MIPOXOJSIIEH Yepe3 TOUKY 3

IIPOCTPAHCTBA U NEPIEHANKYISIPHON




K IINTIOCKOCTHU

[11n0cKOCTH ¥ epHEeHIUKYISIPHBIE

http://mathege.ru

45 27.12.202
UM TPSMBIE B MHOTOTDaHHHKaX 3
46 [TnockocT 1 NEPIIEHANKYIAPHBIE 28.12.200 httn://www.math.ru
UM TIpsIMbIE B MHOTOTpaHHUKAX 3
[eprieHAUKYIISAp U HAKIOHHAS.
47 IlocTpoenue nepneHuKkyspa u3 29.12.202 htfp://www.tron.fio.ru/works/
TOYKH Ha TPSIMYIO 3
[eprieHAUKYIJIAp U HAKIOHHAS.
48 IlocTpoeHue nepneHuKyspa u3 29.12.202 hitp://www.math.ru
TOYKH Ha IPSAMYIO 3
49 Teopema o TpEéx nmepreHuKyIApax 10.01.202 http://www.tmn.fio.ru/works/
(mpsiMast u oOpaTHas) 4
50 Teopema o TpEx meprneHIUKYIsIpax 11.01.202
(npsiMasi u oOpatHas) 4
3 YToJ1 MeXTy CKpeIMBaOIMMHCS 12.01.202 http://www.tmn.fio.ru/works/
TPSMBIMH
4
[Touck meprneHIuKyISIPHBIX TPSMBIX
52 C MIOMOILBIO NTEPIEHIUKYIISIPHBIX 17.01.202 http://www.math.ru
IUIOCKOCTEM 4
53 OpToroHajibHOE NPOEKTUPOBAHUE 18.01.202

4




[Toctpoenue ceueHuit Kyda, MPU3MBIL,

http://www.tmn.fio.ru/works/

54 MPaBWIHHON MUPAMHUJIBI C TOMOIIIBIO 19.01.202
OpPTOTOHATLHOM MPOEKIINU 4
[TocTpoenue ceuenuit kyba, IpPU3MBI,
55 MPaBWIbLHON MUPAMHU/JIBI C TOMOIIBIO 24.01.202
OPTOrOHAIBHON MPOCKIIMHU 4
CuMMeTpust B IPOCTPAHCTBE
56 OTHOCHUTEJILHO HJIOCKOSTI/I. 25.01.202
[InockocTn cummeTpuii B 4
MHOTOTpaHHHKAX
[Tpu3Hak nepreHIuKyJISpPHOCTH
57 IPAMOii U TIIOCKOCTHU KaK CJe/ICTBUE 26.01.202 http://www.math.ru
CUMMETPUU 4
[IpaBuiIbHBIE MHOTOTPaHHUKH.
58 PacuéT paccTosHUI OT TOUKH JI0 31.01.202 http://www.tmn.fio.ru/works/
MJIOCKOCTH 4
[IpaBuIIbHBIE MHOTOTPaHHUKH.
59 Pacuér pacctosHuii OT TOUKH 10 01.02.202 http://mathege.ru
IJIOCKOCTH 4
Crioco0ObI OMyCTHUTD
60 MIEPIICHIUKYISPHI: CI/IMMeTpI/Ifi, 02.02.202
C/ABHT TOYKH IO MapaijiesbHOMI 4
npsIMOM
61 Caur 1o HenapanneJn:Hoﬁ pPsMOi, 07.02.202 http:/www.tmn.fio.ru/works/
W3MEHEHUE PACCTOSHUM 4
62 KonTponbhas pabota "B3aumHoe
PACIIOJIOKEHUE IPSIMBIX U 08.02.202




IJIOCKOCTEH B IPOCTpaHCTBE"

[ToBTOpEHME: YroJI MEXAY MPSAMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHUS B

http://www.math.ru

63 09.02.202
IIPOM3BOJILHOM TPEYTOJIbHUKE, 4
TeopeMa KOCUHYCOB
[ToBTOpEHME: YyTOa MEKIY
64 CKPEIIUBAOIINMUCS MPSIMBIMU B 14.02.202 httpy//www.math.ru
IIPOCTPAHCTBE 4
I'eomeTpuueckre METo bl
65 BBIYMCIICHHS YIJIa MEXKY TIPSIMBIMU 15.02.202
B MHOTI'OIPaHHHUKAX 4
66 I[Byl“}jaHHHﬁ yrois. CBOHCTBO 16.02.202 hitp://www.math.ru
JMHEHHBIX YIJIOB ABYTPAHHOTO yIJia 4
[eprieHAUKYISAPHBIE TTIOCKOCTH.
67 CBOiicTBa B3aHMHO 16.02.202 | htp://www.tmn.fioru/works/
MEPIIEHINKYISIPHBIX TUIOCKOCTEH 4
[Tpu3Hak neprneHauKyIIpHOCTH
IJIOCKOCTEM; TEOpEMA O PSIMOK
68 MePECEUCHHMS IBYX TIOCKOCTEN 28.02.202
NEePIEHINKYISPHBIX TPETheH 4
IUIOCKOCTH
[IpssMOyTONIBHBIN NTapaJuICICIUIIE;
69 Ky0; U3MepeHus, CBOHCTBA 29.02.202 | hetp//werw.fmn.fio.ru/works/
IPSIMOYTOJIBHOTO Tapaiie/enuieia 4
Teopema 0 AMaroHaIu
70 MPsIMOYTOJIBHOTO TIapajuiesienumnena 01.03.202
U CIIEICTBHUE U3 HEE 4




CTepeOMeTpI/I‘IeCKHC U IIPUKJIAJITHBIC
3aJa4u, CBA3aHHbBIC CO B3aUMHBIM

http://www.tmn.fio.ru/works/

71 06.03.202
pacmoI0KEHUEM MPSAMBIX U 4
IUIOCKOCTH
[ToBTOpEHME: CKpEIMBAIOIINECS
72 NpsMbIE, MapAJJIEIbHbIE ITTIOCKOCTH 07.03.202 http://wew.math.ru
B CTaH/IapTHBIX MHOTOIpaHHUKAX 4
[Tapa napanaenbHbIX IUIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX,
73 PACCTOSIHHE MEXKITy 13.03.202 | http://www.math.ru
CKPEILMBAIOIIUMUCS IPSIMBIMU B 4
IIPOCTBIX CUTYAIUSIX
PaccTosiHMe OT TOUKM 10 IJIOCKOCTH,
74 paccTOSHIE OT TIPSMOH 110 14.03.202 | http:/www.math.ru
IJIOCKOCTH 4
Beluncnenue paccToOssHUN MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C :
MIOMOUIBIO NEPIEHANKYJIIPHON 4
IJIOCKOCTH
TpéxrpanHblil yroi, HEpaBEHCTBA
76 JUIs TPEXTPaHHBIX YriaoB. Teopema 20.03.202 http://www.tmn.fio.ru/works/
[Mudaropa, TeopeMbl KOCUHYCOB U 4 T
CHUHYCOB JJIs1 TPEXTPAHHOIO yria
DJeMeHTHI cheprudecKoit
77 T€OMETPUU: T€0/I€3UNUECKUE TUHUU 21.03.202
Ha 3emuie 4
78 Kontponbnas padora "Yrib1 u
paccrosiHus" 22.03.202




CucreMaTu3anus 3HaHUU

http://www.math.ru

7 } ; 27.03.202
MHOrOorpaHHHK U €ro 3J€MEHTBI 4
30 Hupamuna. Buasl nupamu,. 28.03.202 http://www.tmn.fio.ru/works/
[IpaBunpHas nupamuga 4
21 [Ipusma. [IpsimMast u HaKJIOHHAA 29.03.202 http://www.math.ru
npusMsbl. [IpaBuinbHas npuzma 4
[IpssmMo#t napannenenunen,
82 MPSMOYTOJIbHBIN Mapajuiesenumne, 03.04.202 hitp://mathege.ru
Ky0 4
23 Beinykiibie j\/IHOFOFpaHHI/IKI/I. 04.04.202
Teopema Ditnepa 4
Berlnykiibie MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBuibHbIE U 05.04.202 http://wrere.tmn. fio.m/works/
MOJIYIIPaBUIIbHBIE MHOTOTPAHHUKH 4
25 'I'<0HTp0J'IBHa}I pa6'(')Ta 17.04.200
MHororpaHHuKu 4
IIPOCTPAHCTBE 4
87 CyMMa BEKTOPOB 1904202 htt[}//WWthnﬁOm/WorkS/

4




88 PazHocTh BEKTOpPOB 24.04.202
4
89 [IpaBuio mapasienenuneia 25.04.202 | http/www.mathu
4
90 YMHOXEHHE BEKTOPA Ha YHCIIO 26.04.202 | hitp:/www.math.ru
4
Pasnosxenue BekTopa mo 6asucy
91 TPEX BEKTOPOB, HE JIEXKAILUX B 02.05.202
OJTHOM TMJIOCKOCTH 4
92 CKaJIIpHOE MPOHM3BEICHHE 03.05.202 | utte/www.imn.fio./works/
4
93 Beruncrenue yria Mexy 08.05.202 http://www.math.ru
BEKTOpaMH B ITPOCTPAHCTBE 4
94 [Ipocreliiue 3a7a4u ¢ BEKTOpaMu 15.05.202 http://www.math.m
4
95 IIpocreiilne 3ana4u ¢ BEKTOpaMu 16.05.202
4
96 IIpocTeiinmue 3a1a49u ¢ BEKTOPAMH 17.05.202 | http:/www.tmn.fio.ru/works/
4
97 [Ipocrelimue 3aa4u ¢ BEKTOpamMu




22.05.202
4

O00011IeHIE U CUCTEMATH3aLUS

https://math-ege.sdamgia.ru

98 . 1 23.05.202
3HaHUU
4
99 0606]{161{1’16 1 CHCTCMaTH3alnA 1 24.05.202 https://math-ege.sdamgia.ru
3HAaHUU
4
100 Hrorosast koHTpobHAs paboTa 1 29.05.202
4
101 Hrorosast koHTpoIbHAs paboTa 1 30.05.202
4
102 O606H}€HH€ U crCcTeMaTu3alus | 31.05.202
3HAaHUU
4
OBIIEE KOJIMYECTBO YACOB I1O0 102

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

1. T'eomerpus. 10-11 kmaccel: yueb. mjs o6meoOpa3oBaT. yUpexKaeHUH: 0a30BBIiM
u npodwmi. ypoBuu/ JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u ap.-M:
ITpocsemenne.2019

2. N3yuenue reomerpun B 10-11 kimaccax: Meroauueckue peKOMEHIAIMU K
yueO. : kH. s yaurens/ C.M. Caaksn, B.®. byty3oB. — M: IIpocBemenue,
2019

3. Mupaxtuyeckue Marepuansl o reometpun s 11 knacca/ b.I'. 3uB. — M:
IIpocsemenue, 2019
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