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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPAaBICHHOCTH W IIPEAMETOB TI'YMAaHMTAPHOIO IHKIJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOUIEH mpeaMeTHOl obnactu «MaremaTuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaX, MOACISIX U B PEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JIOKA3aTelIbCTB  IMpHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEl M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10 xnaccax o4HO- 3a04HOM opMbl 00yueHus sABIsAtOTCA: «I[IpsiMble U MIOCKOCTH B
POCTPAHCTBE», « MHOTOTPaHHUKH.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUU Ha yriayOaEéHHOM ypoBHE 00y4yeHus B 10
KJIacCe, OTHOCUTCS KO BCEM COJEp)KAaTEIbHBIM JIMHMSM Y4YeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpPOrpaMMBbl, paclpeAeNéHHbIM MO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha uzyuyenue yue6HOro kypca «I'eomerpusi» Ha yriayO0iEHHOM ypOBHE OYHO-
3a04HOM (opMbl 0OydeHus: oTBoauTcs 34 vaca: B 10 ximacce — 34 gaca (1 yac B
HEJIEJTIO).



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,
NapajulelibHble M CKpeluMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢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 IIJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
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 MHOTOrpaHHoro yria. CBolicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs 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 nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajy, 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 IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
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 HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH 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 CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chopMHUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe 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()OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUW ISl pelieHusl 3a7ad B 0O0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
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 OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN MEXIYy MOHATUSAMH, (POpMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM - OOIIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOU CYXKICHUA C CYXKIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJTbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNOBBIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABI MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMA METOJAMH, BBHIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJHO OINEPUPOBATH MOHITHSAMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

CBOOO/IHO OIEpPUPOBATh MHMOHSTHUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemaTh 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTUYECKHX OTHOIICHWH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YUYCHHbIC MOHATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiaTh MPakKTUYECKHE 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 1 1
5 B3anMHOe pacnonokeHue npsmsIx B 3 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 6
IIPOCTPAHCTBE
4 [lepneHquKyISPHOCTD MPSAMBIX U 6
IJIOCKOCTEHN B POCTPAHCTBE
VYTiasl 1 paccTosIHUA 5
MHororpanHuku 6
Bexkrops! B IpocTpaHCTBE 5
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONTUecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pa’keHUe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE

bubmuoreka [{OK
https://m.edsoo.ru/7f41al2c

but6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

bubnunoreka LIOK



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC MEepeCCUYCHU: MOJITYYCHHBIX
IUIOCKOCTEH. PaCKpaHII/IBaHI/Ie IIOCTPOCHHLBIX
CeUeHHI Ppa3HbIMHU OBCTAMU

N300paxenune cedyeHuit mupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.

N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

MeTton CIeaoB O IMOCTPOCHUMA CEe4YCHUI

Merton cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/7f41al2c

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

bubmmoteka IIOK
https://m.edsoo.ru/7f41al2c

Meron cinenoB 11 TOCTPOEHUS CEYEHU.
CBolicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

ITocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUS

but6mmorexa [IOK
https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUSA

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lonodue
TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUM

Kontposnbnas pabora "Akcruombl
crepeomerpuu. Ceuenus"

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpelBarouecs npsmele.
[Ipu3Haky CKpenMBarOMUXCS MPSAMBIX.
[TapamienpHbIe IpsIMBIE B IPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUH U
€IVMHCTBEHHOCTH IIPSMOM IapajuIeIbHON
JAHHOM MPSMOM, MTPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapaJuIEIbHBIX MPSMBIX INIOCKOCTHIO

[TapamnenbHOCTB TpeX MpsIMBIX. Teopema o
TpEX MapauIeNIbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbIE
CBOIMCTBA MapaJlIEIbHOTO POEKTUPOBAHUSI.

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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N306pakenue pa3HbIX Guryp B
napauieIbHON IPOSKIINH

10

11

[MenTpanbHas nmpoekuus. Yroi ¢
COHAITpaBJICHHBIMU CTOPOHAMMU. Yron MCXKIAY
MMpsAMBIMHA

3agaun Ha J0Ka3aTenbCTBO U UCCIIEAOBAHHE,
CBSI3aHHBIE C PACIIOJOKEHUEM IPSMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapaIeNbHOCTh NPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapauiebHOCTH MPSMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSMON U
IJIOCKOCTH

I'eomeTpHuuecKkue 3a/1aun Ha BHIYHUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapAJUIEIBHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha YepTexKe U
[apajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLIEHUN

[TapannenpHas npoekuus, IpUMEHEHNE s
MIOCTPOEHHSI ceueHul Kyba u
napauienenunena. CpoicTsa
napajuleJIenune1a u Ipru3Mbl

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

bubmmoteka IIOK
https://m.edsoo.ru/7f41al2c

12

[TapannensHele iockocty. [IpusHaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napaJuIeIbHOCTH U

but6mmorexa [IOK
https://m.edsoo.ru/7f41al2c
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€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXO/ISIIEH
4yepes TOUKY, He MPUHAATISKAITYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUs IPU
[IEPECEUEHUH JIBYX MapalIeNIbHbIX
IJIOCKOCTEH TpeThe

13

CaolicTBa napamuieiabHbIX IIOCKOCTEN: 00
OTpE3Kax NMapalyICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSAMOH ©
JBYMS apaJljIeIbHbIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

14

15

CaoiicTBa Ky0a U MpSIMOYTOJIBHOTO
napajuleJIenunea

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepneHIMKyYNSpHOCTD NPSIMOU U IIIOCKOCTH.

[Tpu3HaK neprneHauKyISpHOCTH NPSMOHN U
IIJIOCKOCTH

[lepnieHIUKYNSPHOCTD NPSIMOU U IIIOCKOCTH.

[Tpu3HaK neprneHauKyIIpHOCTH NPSMOHN U
IJIOCKOCTH

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH

bu6nunorexa LIOK
https://m.edsoo.ru/7f41al2c

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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16

17

18

yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

[ImocKOCTH U EPIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[1nockocTH ¥ IepHIeHAUKYISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

[Iepnennukynsp u HakinoHHas. [loctpoenue
MEePIEHIUKYIIAPA U3 TOYKH HA NIPAMYIO

[TonyronoBas KoHTposIbHAs paboTa

Teopema o TpEX nepreHAUKYISpax (Mpsmast
u oOpartHas)

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOparHasi)

Yron MCKAY CKPCHIMBAOIIIUMHUCA NIPSAMBIMHA

[Tonck neprneHMKyIApHBIX MPSAMBIX C
IIOMOILBIO NEPIEHAUKYIISAPHBIX IIIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyba, Ipu3Msl,
MPAaBUIBHON MHUPAMHUIBI C TOMOIIBIO
OpPTOTOHAIILHOU MPOEKIINH

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41al2c

19

[Toctpoenue ceuenuii kyda, MpU3MBlI,
IIPaBWJIbHON NMUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

CumMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIHHO
mwiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

[Tpu3HaK neprneHaAuKyIIpHOCTH NPSMOHN U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKH O IJIOCKOCTH

CriocoObl ONyCTUTH NEPIIECHANKYISPHIL:
CUMMETpPHUS, CABUT TOYKHU MO MapaljieIbHON
NpAMOit

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSIHUMA

KonTponbhas padora "B3aumnoe
pacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHue: yroyn Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OT'PAHHUKAX

JIByrpanHbIi yroy. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOIO yTIila

bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bubmmoteka IIOK
https://m.edsoo.ru/7f41al2c
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[lepnenaukynspHele miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHauKyJIApHOCTH IIIIOCKOCTEN;
TeopeMa O IPSIMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIIPHBIX TPETHER

but6mmorekxa [IOK
https://m.edsoo.ru/7f41al2c
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IIIIOCKOCTH

[IpssMOyTONBHBIN MMapajuIeenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenunea

TeopeMa O AuaroHajav mnmpsaMoOyroJIbHOro
napajjieiacnuieaa u CICACTBUC U3 Heé

CrepeomeTpruecKkue U MPUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
MPSAMBIX U IIOCKOCTH

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIC INIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c
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[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAOIIMMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLHAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTostHue OT NMPSMOM 10 MIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYIISIPHON IIJIOCKOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/7f41al2c
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TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHTHI CPEePUIECKON TeOMETPHH:
reojie3nYeckue JJMHUMU Ha 3emiie

KonTponbHas padota "Yrisl u paccrosHus"

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro AJIeMEHTHI"

IInpamupa. Buael nupamun. IlpaBunsHas
nupamuaa

ITpusma. [IpsiMas u HaKIOHHAS IPU3MBIL.
IIpaBuibHas mpusma

bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c
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[IpssMo#t napaienenunen, NpsMoyroJIbHbIA
napasiesnenunes, Kyo

Beinykiieie MHOrorpanHuku. Teopema
Ditnepa

Beimykiibie MEOTOrpanHuKd. Teopema
Diinepa. [IpaBunpHbIe U OMYNpaBUIbHBIC
MHOTOTPaHHUKHU

Kontponbnas padota "MHuororpanHuku”

[TonsiTHe BeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41al2c
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Pa3zHocTh BEKTOpPOB

HpaBI/IJ'IO apajiiejacnuicaa

YMHOKEHUE BEKTOpa Ha YUCIIO

Paznoxenue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOMU IJIOCKOCTH

CkanspHoe nmpou3BeIeHNE

Beruucnenue yria Mexy BEKTOpaMu B
MIPOCTPAHCTBE

HpOCTCfII.HHC 3aa4u C BEKTOpaMu

bu6mmoteka IIOK
https://m.edsoo.ru/7f41al2c

but6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41al2c
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IIpocreiimume 3a1a4u ¢ BEKTOPaMHU

. bub6nmoreka [IOK
33 O060011IeHEe ¥ cucTeMaTh3auus 3HaHUI 1 httos://m.edsoo.ru/7f41a12¢
O000111eHE U CUCTEMATH3AaLU 3HAHUI
HToroBast KOHTpOJIbHAs paboTa
34 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1 Bubmorexa HOK
m I https://m.edsoo.ru/7f41al2c
O000111eHE U CUCTEMATH3aLU 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Atanacan JI.C. 'eomerpus. YueOnuk s 10-11 kiaccos: ['eomerpus, 10 — 11:
yueOHUK AJis1 0011e00pa30BaTeIbHBIX OPTaHU3alNi: 0a30BbINA U MPOQUITHHBIN
ypoBHH. — M.: IIpocBemienue, 2019

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. 3uB b.I'. I'eomeTpus. Junaktuyeckue Marepuansl. 10 kiacc: 6a30Bblil U
npoduiasHbINA ypoBHH. — M.: [IpocBemienue, 2019

2. I'mazkoB 10.A., Oguna U.N., Byty3os B.®. ['eomerpus. Pabouas Terpags. 10
knacc. [locobue s yyamumxcst 001eo0pa3oBaTeNbHBIX YUPEXKIEHUI: 0a30BbIN U
npoduibHbi ypoBHU. — M.: [IpocBemienue, 2017

3. KontponbHo-usmepurensubie Marepuansl. ['eomerpus: 10 kimace/Coct. AH.
Pypykun. — M.:BAKO, 2019

4. banasun 3.H. 'eomeTpusi: 3aja4l Ha TOTOBBIX YepTEkKaX JUIsl MOATOTOBKH K
EI'D: 10-11 xmaccel. — PoctoB H//1: ®ennke, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1. ®enepanbublil mopran «Poccuiickoe oopazoBanuex: http://www.edu.ru

2. EnquHoe okHO J0cTyma k 00pa3oBaTelbHBIM pecypcaM: http://window.edu.ru
3. Enunas xomtekiys nudpoBhIX 00pa30BaTeIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/

4. CpenHsisi MaTeMaTHYECKasi MHTEPHET-IIKOJIA (BCS DJIEMEHTapHast MAaTEeMAaTHKA):
http://www.bymath.net/

5. Maremaruka B «OTKpbITOM KOsuiemke»: http://www.mathematics.ru/

6. MaTeMaTuka B HOMOUIb IIKOJBHUKY U CTYICHTY (T€CThI IO MaTeMaTHKe ON-
line): http://www.mathtest.ru/

7. OdunmanbHbIi HHPOpMaIMOHHbIH moptan EI'D: http://www.ege.edu.ru/

8. ®ecTuBaIb Negarornueckux uaen «OTKPBITHIN ypok» (IIpenojaBaHue
matematukn): http://festival.1september.ru/arti cles/subjects/1

9. DnekTponHbie nHTEpakTHBHBIE Jockn SMARTbOard — HoBbIe TEXHOIOTHH B
obpasosanuu: http://www.edcommunity.ru/

10. 3amauwm: http://www.problems.ru/

11. MaTtemaTuka (cripaBo4HMK (HOpMYJI MO anredpe U reoMeTpUH, pEIIeHUS
3aja4 1 npuMepoB): http://www.pm298.ru/



12. TTopran Math.ru: http://www.math.ru

13. lIxonbHbIi momomHuk: http://school-assistant.ru/

14. OdunmansHeiii nHGOpManMoHHbIH moptan EI'D: http://www.ege.edu.ru/

15. EI'D no MareMartuke, MOArOTOBKA K TECTUPOBAHUIO 10 MATEMATHUKE:
http://uztest.ru/

16. Caiit moarotoku k EI'D mo matematnke«MartemaTndeckue Oy THI:
http://schoolmathematics.ru/

17. IlonroroBka k EI'D o marematuke (Bapuantel EI'D o matemaTuke OHJIalH,
tecthl): http://college.ru/matematika/

18. Best MaTemaTHKa — BhICIIIAs MaTeMAaTHKa, PUKIIaIHAsS MaTEeMATHKa,
MaTeMaTU4YeCKHe METOIbl B SKOHOMUKE, (PHHAHCOBasi MaTEMaTHKA:
http://www.allmath.ru/
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