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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBiseTcs OMHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUNHBIX OCHOB I'€OMETPUH, NMPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEeUeHHE  BO3MOXXHOCTH  NPUOOpPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh WM U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHus1 UX MPUMEHATb, MPOBOAMUTH JOKa3aTeIbHbIE PACCYXKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBECHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PyHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HCCIEAOBAHUS TOCTPOCHHBIX MOJCIIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHUpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IpOTpaMM, O0OECIeUnuTh YIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamMubl. IIpaBuiibHbIE MHOTOIpDAaHHUKU: IpPaBWIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, [OuaroHanu, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBaXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTb YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HAapPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWM IS pelieHus 3amad B 00JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAMUTENbHBIE U OTPULATENNbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JE€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBareabckne AeMCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIIEOBATEIbCKU WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENILHO CIIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX NJii OTBETA Ha
BOIIPOC U JIJISI PELICHUS 3a]1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpHUpPOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3IuyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHU O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3pCHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agadu,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBAaTh HWJACH, HAICICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJIBTaTBI peuiCHuA 3a4a4i, SKCIICPUMCHTA, UCCIICAOBAHMNAA,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

CamoopraHuzanms:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ud, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIaJIcTh ~ HaBbIKAMU  IIO3HABATEJIBLHOMW  peduieKCMM  KaK  OCO3HAHMUS
COBEpIIIaEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
criocobamMu CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoIriecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3a/1ayH,
BHOCHUTh KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBSICHATH MPUUNHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIHHOM
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIh COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATh
Ka4eCTBO CBOETO BKJIajia B OOIIUI MPOAYKT IO KPUTEPHAM, CPOPMYITUPOBAHHBIM
y49aCTHUKaMHU B3aUMO/ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MNPH PELICHUH
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJIHO  OMEpUpOBaTh TMOHSATHUSIMHU, CBSI3aHHBIMU C yIJlaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B NIPOCTPAHCTBE, MEXKIAY NPSIMOUA H
IUIOCKOCTBIO;

CBOOOJ/IHO OIIEPUPOBATh MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO PACIIO3HAaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHMKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunena, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHS  JJiA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBaTh  IOHATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKUE (DUTYp HA IJIOCKOCTh, BBIMOJHATH M300pakeHHs (puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHMKOB Pa3jJU4YHBIMA METOJAMU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIONIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

cBOOO/IHO ONEPUPOBATh NOHIATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOO/IHO OIEPUPOBATh MOHSTHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YEpTEkKax U PUCYHKAX;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MPAaKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh M3yUYEHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX



NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/add,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontposbubie IIpakTuueckue Aara mupposkic
Bcero u3ydyeHusi  o0Opa3oBaTeJIbHbIEC
padoTbI padoThbI pecypest

OcHOBHBIE IpaBUIa U300pAKEHUS HA

1 pHCYHKE IIJIOCKOCTH, MapaaIeIbHBIX 1 109 https://resh.edu.ru/about
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsiTHA cTepeoMeTpUU: TOUKA, IIpsiMas,
IUIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE

2 MpaBuIia U300paKeHHs Ha PUCYHKE 1 5.09 https://resh.edu.ru/about
IJIOCKOCTH, MapalIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHst: mepecekaronecs MIOCKOCTH,

3 repeceKaromuecs npsmas U njI0CKOCTh; 1 5.09 https://resh.edu.ru/about
MOJIyTIPOCTPAHCTBO
[TonsTHs: nepecekarouecs MIOCKOCTH,

4 IepeceKaronmecs npssMas 1 MmioCKOCTh, 1 8.09 https://resh.edu.ru/about
HOJIyTIPOCTPAHCTBO
MHororpaHH1KH, U300pakeHne

5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 12.09 https://resh.edu.ru/about
HECYIIECTBYIOIINX 00BEKTOB
MHororpanHuku, n300pakeHne

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 12.09 https://resh.edu.ru/about
HECYIIECTBYIOIINX 0OBEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 15.09 https://resh.edu.ru/about
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CIICACTBHUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

H300pakeHre ceueHuit mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBanye moCTPOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETAMU

N3ob6pakenune ceueHuil nupamusl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMU

N300paxkenne ceueHuit mupamMuibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHms
MOJYYEHHBIX IIOCKOCTEM.

19.09

19.09

22.09

26.09

26.09

29.09

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about
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PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU LIBETAMH

14

15

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

3.10

3.10

https://resh.edu.

https://resh.edu.

ru/about

ru/about

16

MerTton ciie10B JUIsl IOCTPOSHUS CEUEHUI.

CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

6.10

https://resh.edu.

ru/about

17

[TocTpoenwue ceueHmii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX ‘ICpTe)KeI;'I U 3aIliMCh HI1aroB
HOCTPOCHHSI

10.10

https://resh.edu.

ru/about

18

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

10.10

https://resh.edu.

ru/about

19

20

21

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1iCh I1aroB
TIOCTPOCHHSI

[Toctpoenue cedenuii B nmupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIKCh I1aroB
IIOCTPOCHHUS

[ToBTopenue manumerpuu: Teopema o
IPOTNOPLMOHATBHBIX oTpe3kax. [Tomodue
TPEYTrOJIbHUKOB

13.10

17.10

17.10

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/about

ru/about

ru/about
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22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mictopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

20.10

https://resh.edu.

ru/about

23

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24.10

https://resh.edu.

ru/about

24

B3aumHoe pacnonoxenue npsiMbIx B
npoctpancTBe. CKpelBaroIuecs
npsamele. [Ipu3Haky cKpemuBaronmxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

24.10

https://resh.edu.

ru/about

25

Teopema 0 CynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMOi. JIeMMa 0 nepeceueHnn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

27.10

https://resh.edu.

ru/about

26

27

28

[TapamiensHOCTB Tpex NpsAMbIX. Teopema
0 TPEX MapaJUIeNbHBIX IPAMBIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapanienbHOe IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIx
¢buryp B napajsienbHON NPOEKIUU
lentpanbpHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXy NPSAMBIMHU

7.11

7.11

10.11

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/about

ru/about

ru/about

29

3amayn Ha T0KA3aTEILCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C

14.11

https://resh.edu.

ru/about
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paCIOIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajIeIbHOCTU NPSAMON U MIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

14.11

https://resh.edu.ru/about

31

['eomeTrpuueckue 3ajaun Ha BEIUMCIICHNE
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

17.11

https://resh.edu.ru/about

32

33

34

35

36

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas TIpOEKIUs, TIPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napauienenuneaa. CBoncTaa
napajureNienumne/1a v IpU3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/ISHaKI/I
NnapaiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MPOXO/SIIEH uepe3 TOUKyY, He
MPUHAISKALTYIO TAHHOU IJTIOCKOCTH U
CJIE/ICTBUS U3 HEE

CBolicTBa mapauiesIbHBIX INTIOCKOCTEH: O

NnapaiCJIbHOCTH NPAMBIX MECPCCCUCHUA
IMpU NMEPCCCUYCHNU NBYX IMapaJUICIIbHBIX

21.11

21.11

24.11

28.11

28.11

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about
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IIJIOCKOCTEN TpeThen

37

CBolicTBa napauiesIbHbIX TIOCKOCTEH:
00 oTpe3Kax MnapauieIbHbIX MPSMBbIX,
3aKITIIOUEHHBIX MEXKy MapaieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMsI ITapaJIeIbHBIMU TI0CKOCTSIMU

1.12

https://resh.edu.ru/about

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

5.12

5.12

https://resh.edu.ru/about

https://resh.edu.ru/about

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaesenunena

8.12

https://resh.edu.ru/about

41

42

43

Brruucnenue yiMH OTpe3KOB B KyOe U
IPSMOYTOJIBHOM Napajuleenumnesie

IlepneH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIPHOCTH IIPSIMOI U
IIJIOCKOCTH

12.12

12.12

15.12

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
Yyepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYISPHON K IMIIOCKOCTH

19.12

https://resh.edu.ru/about

45

[110CcKOCTH ¥ TePIEHANUKYISIPHbIE UM
psiMble B MHOTOTPaHHHUKaX

19.12

https://resh.edu.ru/about



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

46

[IimockocTH U NepneHIUKYISPHbIE UM
IPsAIMBbIE B MHOTOI'PaHHHUKAX

22.12

47

48

49

[lepnienauKysip ¥ HaKJIOHHAS.
ITocTpoenue nepneHauKymspa u3 TOUKU
Ha IPSIMYIO

[lepnenaAuKyIsip ¥ HaKJIOHHAsA.
[TocTpoeHue nepneHauKyIIsipa u3 TOUYKH
Ha TIPSIMYIO

Teopema o TpEX nepHeHAUKYIIpax
(npsimast 1 oOpaTHas)

26.12

26.12

9.01

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

50

Teopema 0 TpEX nMepHEeHAUKYIISIPax
(mpsimast 1 oOpatHas)

9.01

https://resh.edu.ru/about

51

52

Yron MCIKAY CKPCIINBAOIIUMUCA
MMpAMBIMHA

[Touck neprneHIuKyIsIPHBIX IPSIMBIX C
MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

12.01

16.01

https://resh.edu.ru/about

https://resh.edu.ru/about

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuii kyoa, MpU3MBI,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyba, mpU3MBbI,
[IPaBUIILHOM MUPAMUJIBI C TIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIIUU
CummeTpus B IPOCTPAHCTBE

OTHOCHUTEJIBHO IUIOCKOCTHU. IImockocT
CUMMETPUN B MHOTOI'PAHHUKAX

16.01

19.01

23.01

23.01

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

57

[Ipr3HaKk nepneHauKyJIIpHOCTH TPSIMOM

26.01

https://resh.edu.ru/about
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U IJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

58

59

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsTHUM OT TOYKHU JI0 IMIIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSTHUM OT TOYKHU J0 TNIOCKOCTH

30.01

30.01

https://resh.edu.ru/about

https://resh.edu.ru/about

60

Croco0bl ONTyCTUTH NEPIICH UK YIISPHI:
CUMMETpPHUSsI, CABUT TOYKH I10
napasuieibHON psMoi

2.02

https://resh.edu.ru/about

61

62

63

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposbHas pabora "B3auMHoe
pacMoIoKeHUEe MPSMBIX U MIIOCKOCTE! B
npocTtpaHcTBe"

[ToBTOpEHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

06.02

06.02

9.02

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

13.02

https://resh.edu.ru/about

65

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yrila MeXAy NpsSIMBIMU B
MHOTOIPAHHHUKAX

13.02

https://resh.edu.ru/about

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOTI'O yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJIOCKOCTER

16.02

20.02

https://resh.edu.ru/about

https://resh.edu.ru/about
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https://resh.edu.ru/about
https://resh.edu.ru/about
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68

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeN
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

20.02

https://resh.edu.

ru/about

69

[IpsiMoyTronbHBIN Mapauienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA MPAMOYTOJIbHOTO
napajuieenumne1a

27.02

https://resh.edu.

ru/about

70

71

72

TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO
napaielienunea u CeCcTBUe U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIATHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTHU

HOBTOpeHI/IeZ CKPCIIUBAIOIIHECCA
MpsAMbIC, ITapAJJICIIBHBIC INIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

27.02

1.03

5.03

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/about

ru/about

ru/about

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS PSIMBIMU B
MPOCTBIX CUTYAITHSIX

5.03

https://resh.edu.

ru/about

74

75

76

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBa s
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H

12.03

12.03

15.03

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/about

ru/about

ru/about
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CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

DIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1 26.03 https://resh.edu.ru/about
reojie3nuecKue JIMHUN Ha 3eMIIe
KoHnTtponbHas padota "Y1ibl 1

78 | 1 26.03 https://resh.edu.ru/about
paccTostHus
Cucremaru3anys 3HaHHH

79 " " 1 29.03 https://resh.edu.ru/about

MHOTOTpaHHUK U €T0 YJICMCHTHI

ITupamuna. Buasl nupamun. IlpaBuiasHas

80 p A A p AP 1 2.04 https://resh.edu.ru/about
UpaMuia
ITpusma. IIpssmas u HaKJIOHHAS IIPU3MBIL.

81 p p P 1 2.04 https://resh.edu.ru/about
[IpaBunbHas npusma
ITpssmoit mapanenenumnes,

82 p P . A 1 5.04 https://resh.edu.ru/about
MPSIMOYTOJIBHBIN TapajlIeeuIe]], Kyo
Brinykiabie MHOrorpanHuku. Teopema

83 N y p p 1 9.04 https://resh.edu.ru/about
Ditnepa
Brimykibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. IIpaBunbHbIE 1 1 9.04 https://resh.edu.ru/about
MOTyTIPaBUIIbHbIE MHOTOTPAHHUKHU

85 Kontponbnas padota "MHuororpanHuku” 1 12.04 https://resh.edu.ru/about
[TonsiTHE BEeKTOpa HA MIIOCKOCTH U B

86 1 9.04 https://resh.edu.ru/about
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 16.04 https://resh.edu.ru/about

88 PazHocTh BEekTOpOB 1 16.04 https://resh.edu.ru/about

89 [IpaBuno napamnenenunena 1 19.04 https://resh.edu.ru/about

90 YMHOXEeHHE BEKTOpa Ha YHCIIO 1 23.04 https://resh.edu.ru/about
Pasnoxenune BekTopa 1mo 6aszucy Tpéx

91 p yIp 1 23.04 https://resh.edu.ru/about

BEKTOPOB, HE JIEKAILIUX B OJJHON
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IIJIOCKOCTH

92 CxkanspHoe NMpON3BEICHHE 1 26.04 https://resh.edu.ru/about
93 Boruucnenue yria Mexiy BeKTopamu B 1 30.04 https://resh.edu.ru/about
POCTPAHCTBE
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1 30.04 https://resh.edu.ru/about
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 3.05 https://resh.edu.ru/about
96 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 7.05 https://resh.edu.ru/about
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 7.05 https://resh.edu.ru/about
98 O0001Ienne U cucTeEMaTH3alNsl 3HAHUN 1 10.05 https://resh.edu.ru/about
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 14.05 https://resh.edu.ru/about
100 Wrorosas koHTpoJsibHasA paboTa 1 14.05 https://resh.edu.ru/about
101 HroroBast KoHTpoOIbHAs paboTa 1 17.05 https://resh.edu.ru/about
OBIIEE KOJIMYECTBO YACOB I10 101

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Mepsnsik.,Homuposckas J[.A..I'eomerpus ( yriyOaeHHbIN ypoBeHs), I IpocBemenue, 2023

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mepsnsik.,Homuposckas J[.A..I'eomerpus ( yriyOaeHHbIN ypoBeHs), I IpocBemenue, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/about



