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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBnIsieTCs ONHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEero
0o0pa3oBaHusA, TaK Kak OOECHeYMBAET BO3MOXHOCTh M3YYEHHS IHUCLUUIUIMH €CTECTBEHHO-
HAay4YHON HAaNpaBJICHHOCTH W IPEAMETOB I'YMAaHHTAPHOro HUKIa. [IOCKOIBKY JIOrHYecKoe
MBIIUIEHUE, (GOPMUPYEMOE TIPU U3YyUEHUHU OOYUYaIOIUMHUCS MOHATHUMHBIX OCHOB I'€OMETPUH,
OpU JOKA3aTeJbCTBE TEOPEM M IOCTPOCHHUM LENOYKHM JIOTMYECKUX YTBEPXKICHHU IpU
pElIEHHH TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTaTb W  ONPOBEPraTh TMIIOTE3bI
HEIOCPEJCTBEHHO HCIIOJIB3YIOTCA MpPU PELIEHUH 3a/1ad €CTECTBEHHO-HAYYHOrO0 LHWKJIA, B
YaCTHOCTH (DU3UYECKUX 3a/1a4.

[enb ocBoeHMs MporpamMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOJéHHOM YpPOBHE —
pa3BUTHE MHIMBUIYATbHBIX CIIOCOOHOCTEW OOYYAIOIIMXCS MPU M3yYECHUH T€OMETPHH, Kak
COCTaBJISIIOIIEH MpeAMETHON obsactu «MaremaTuka U MHPOpMaTHKay uyepe3 oOecreueHne
BO3MOKHOCTH MPUOOPETEHHSI M UCTIOIb30BaHMsI 00Jiee rTy0OKIMX reOMETPHUECKUX 3HAHUM U
AecTBU,  cHeMU(UYHBIX  TEOMETPHUH, U  HEOOXOAMUMBIX  JJs  YCIEIIHOTO
Ipo¢eCCUOHANIBHOI0 00pa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MAaTEMaTHKHU.

[IpuopuTeTHbIMM ~ 3aJlayaMH  Kypca TE€OMETPUM Ha  YrJIyOJIEHHOM  YpOBHE,
pacIIupSIOMIUMH U YCUIIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBIISIFOTCSL:

e paclIMpeHuE MPEACTaBICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIbTYpPbl U
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIIMM MUPOM;

e (opMUpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHIIMX MAaTEMaTUYECKUX MOJENSIX, MO3BOJSIOMIUX ONUCHIBATH U H3y4aTb
pasHbI€ SIBJICHHS OKPYXKAKOLIEr0 MUpa, 3HAHUE MOHATHMHOIO amnmapara IIo
pazaeny «CtepeoMeTpusi» yaeOHOro Kypca reOMEeTpUH;

e (opMUpOBaHHE YMEHHMs BJIAJIETh OCHOBHBIMH MOHSATHUSMU O MPOCTPAHCTBEHHBIX
¢burypax u uX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TEOpeM, (POpPMYT U yMEHHUE UX
IPUMEHATh, YMEHMSI JOKa3bIBaTh TEOPEMBI U HAXOJUTh HECTAHAPTHBIE CIIOCOOBI
pelLlIeHUs 3a/1a4;

e (opMHpOBaHHE YMEHHUS pPACHO3HaBaThb Ha 4YEPTEkKaX, MOJAEISIX U B PEaJIbHOM
MHpE MHOTOTPAaHHUKH M Tejla BpAIIEHUs, KOHCTPYUPOBATH I'€OMETPHUYECKHUE
MOJIENH;

e (opMUpOBaHHE TIOHMMaHUS BO3MOYKHOCTH aKCHOMATUYECKOTO IOCTPOEHMS
MaTeMaTUYecKuX Teopui, (OpMHUpPOBAHUE MOHUMAHHUS POJIM AKCHOMATHUKHU TPH
IIPOBEJICHUU PACCYXICHUM;

e (opmupoBaHHEe yMEHHS BIAJETh METOJAMHU JIOKA3aTEIbCTB M AJITOPUTMOB
pELICHHs, YMEHUS UX NPUMEHSTH, POBOJIUTH JI0KA3aTENIbHBIE PACCYXKICHUS B
XO[E€ peleHus CTEPEeOMETPUYECKMX 337a4 M 3a4ad C IPAKTHYECKUM
COZIEpKAHUEM, (dbopMupoBaHue peICTaBIECHUS 0  HEoOXOOUMOCTH
JI0Ka3aTeNIbCTB MpU OOOCHOBAaHMM MAaTEMAaTHYECKHX YTBEPXKICHUM U PpOJH
aKCHOMAaTUKH B MPOBEACHUH JETYKTUBHBIX PACCYKICHHI;

e pa3BUTHE M  COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CITOCOOHOCTEH 00 yJarommxcs, IMO3HABaTEILHOMN AKTUBHOCTH,



UCCIICZIOBATEIbCKUX YMEHHM, KPUTHUHOCTH MBIIUICHUS, HHTEpECca K U3YUYEHUIO
reOMETPUH;

e (dopmupoBanue (GYHKIIMOHAIBHOW TPAMOTHOCTH, pPEIEBAHTHON T'E€OMETPHH:
YMEHHUS pACIO3HABATh MPOSBICHUS TEOMETPUUYECKUX MOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaJIbHbIX KU3HEHHBIX CUTYalUsX U MPHU U3YUYEHUU APYrUX
Y4E€OHBIX TMPEIMETOB, TPOSIBJICHUS 3aBUCUMOCTEM W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHMs pEabHbIX CUTYallUd, HCCIEI0BaHUS MOCTPOCHHBIX MOJIENEH,
WHTEPIPETAIMU TTOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMM COJIEpXKATEIIbHBIMU JIMHUSIMU ydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBistorcs: «lIpsMble M MIOCKOCTH B MPOCTpaHCTBE», «MHororpaHHukmn», «Tena
BpaleHus», «BEeKTOphl 1 KOOPAUHATHI B IPOCTPAHCTBE, «/[BMIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHue «yMETh ONEPUPOBATH MOHITUSIMU,
peIeBaHTHBIMM I'€OMETPUM Ha yriIyOJIEHHOM ypoBHE 00yueHus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COZepXKaTeNbHBIM JMHUSIM y4€OHOTrOo Kypca, a pOpMHpPOBAHUE JOTHUECKUX YMEHHIMA
pacripenensieTcsi He TOJBKO IO COAEPXATENbHBIM JHHHUSIM, HO W TO ToJaM OOYyYeHHs.
Conepxanue 00pa3oBaHUs, COOTBETCTBYIOUIEE IIPEAMETHBIM pe3yJlbTaTaM OCBOCHUS
OenepasibHOM  pabodeil  mporpaMMbl,  paclpeneNéHHbIM MO0  rojamM  oOydeHwus,
CTPYKTYPHUPOBAHO TaKHUM 00Pa30M, YTOOBI KO BCEM OCHOBHBIM, PUHLHUIINAIBHBIM BOIPOCAM
oOyugaromiecsi o0palainch HEOJHOKPATHO. OTO TMO3BOJSIET OPraHMW30BaTh OBJAJCHUE
T€OMETPUYECKUMHU TOHATHSIMH W HABBIKAMHU TMOCTEIOBATEIbHO W MOCTYHAaTelbHO, C
COOJIIO/IEHNEM TPUHLHUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOUATh B OOILYIO CUCTEMY
TE€OMETPUYECKUX TPEACTABICHUN OOydJalomuXcs, paclmmpss W yriayomss e€, obOpasys
IPOYHbIE MHOXKECTBEHHBIE CBS3H.

[lepexon K M3Y4EHUIO TEOMETPHH HA YIIyOJIEHHOM YPOBHE MO3BOJISET:

- co3aarh ycnoBus i auddepeHnuanuu 00ydeHus, MOCTPOCHHsI WHINBUIYaTbHBIX
0o0pa3oBaTeNbHBIX MporpaMM, OOECHEUYUTh YIrIyOJEHHOE U3YYEHHE TEeOMETPUU Kak
COCTaBJISIOIIEH yueOHOro npeamera «MareMmaTukay;

- TOJATOTOBUTH OOYYAIOIIMUXCS K MPOAODKEHUIO H3YUYEHHUsS MaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymie mnpodeccun, oOecrieunBasi MPEEMCTBEHHOCTh MEXIYy OOIHUM U
po¢eCCUOHANBHBIM 00Pa30BAHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe
Ha u3yuenue yueOHOro kypca «l'eoMerpusi» Ha yriyosi€HHOM ypoBHe oTBoauTCs 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Hegemo), B 11 kimacce — 102 vaca (3 yaca B HezIento).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE M CKpeluBaromuecs mnpsMble. [IpU3HakM CKpenIMBarOIIMXCS
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajlJIeNFHOTO TNPOEKTUpPOBaHMs. I300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIECHAUKYJSIPHOCTH IIPSIMOM M IUIOCKOCTH, TeOpemMa O IpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB [JIsI
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npusMa, IpsMas ¥ HaKJIOHHasi PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OPSAMOYTOJIBHBIM — IApajUICNIENUIIE] W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHUKH: IpaBUJIbHAS NpU3Ma M



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M TMOJHOM MOBEPXHOCTU MPSIMON MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B MPOCTPAHCTBE. DJIEMEHTBI CHUMMETPHUM  MPaBHIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus1 BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsi3pb MEXIy KOOpAWHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuyeckas TMOBEPXHOCTb, oOOpa3ymolue TmoBepxHocTel. Tema BpareHwus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Tten
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O06BEM. OcHoBHBIE cBOWCTBAa 00BEMOB Teln. Teopema 00 o00BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U IIapoBOTO
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
UWINHAP, OINHCAaHHAsS OKojo IwiuHapa. llepecedyenne cdepbl W 1mapa c
miockocThlo. Kacanue miapa u cdepsl miockocThio. [loHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpallCHUSI.

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpaHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapamyieabHO W TEPIEHAUKYJISPHO OCH), CEYEeHHs KOHyca (MapajuieibHble
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocrpaHcTBe. Omnepanuu HaJa BeKTOpamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUH. BuIbl JBHMXKEHUM: TMapauieIbHBIA IepeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHUAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUM C UX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTeMaTU4YECKOM IIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEIEHHUS, CBSI3aHHOIO C NPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajlay, PEIICHUN, PACCYKIEHUHN, BOCIIPUUMYHUBOCTb
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE THUTAaHHE, COAJIAHCHUPOBAHHBIM PEXUM 3aHATUN U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyLY, OCO3HAaHHWE LIEHHOCTU TPYHAOJIOOUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLIMATbHO-YKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON M COIUATILHOU
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MIOCJIEACTBUM JJIS1 OKPYKAIOLIEH CPEb,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTEMaTUYECKOM HayKu Kak c@epbl YelOBEYECKOW JIeATeTbHOCTH, 3TaroB €€
pPa3BUTUSL W 3HAYUMOCTH JJIsl Pa3BUTUS [MBUJIM3AIUU, OBJAJCHUE S3BIKOM
MaTreMaTUKH W MaTeMaTU4YeCKOW KYJIbTYpOHM Kak CpEICTBOM MO3HAaHUA MHPA,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHBIE Y4eOHbIe JeHCTBUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBaHMsI /1151 0000IIEHHS M CPABHEHHUSI, KPUTEPUU TPOBOAMMOTO aHAIIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX U YTBEPKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTh CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHUWs, BbIOWpaTh HauOoliee MOAXOASIMHUA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE W JIaHHOE, (hOpMUPOBATh TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1y OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUSI O €70 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPNPETUPOBATH HH(POPMAIMIO PA3JIMYHBIX BHUJIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXKIEHHUS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jyajora, OOHapy)KUBaTh Pa3IMYMe W CXOACTBO IO3MIIUMN, B KOPPEKTHOU (dopme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIN HHTEJVIEKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBHUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTH IPU PELICHUU 3a]ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHUSI WJIM HEJOCTH)KEHUSI PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
JESITEIbHOCTH, TUIAHUPOBAaTh OpPraHMU3allMl0 COBMECTHOH paboThl, pacrpeneisiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU TMOHSTHSMH CTEPEOMETPUU TIPH
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUM U CICACTBUS U3 HUX MPU PEUICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KiJaccu(UIMpOBaTh  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHMS  JUIs
KJIacCU(UKaIUY;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajiesibHOE, LEHTPaIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOIPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBITOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OChb U IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO OIMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MPU PEUICHUH MATeMaTUYECKUX 3a7a4 MOBBIIIEHHOI'O U BBICOKOI'O YPOBHS
CJI0)KHOCTH;

e TMPUMEHATh MPOCTEHIINE TMPOrPAMMHBIE CpPEICTBA U  AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKATh, MNPEOOPa30BHIBATh M WHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (QUTrypax, TMPEACTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh peabHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npoOJIeMbl, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPUM KaK
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

ONEepPUPOBATH MOHATUSMHU, CBA3AaHHBIMH C TE€JIaMH BPAIICHUS: [IUJIMHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEJIIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallCHHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCAaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK UIIH TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUH OT TOYKH IO TUIOCKOCTH, B
1[€J7I0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/a MPU PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, MPU ITOBOPOTE BOKPYT MPSIMO, TpeodpazoBaHus 1Mo o0us;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIhb30BaTh METOJBI TIOCTPOSHUS CEYECHMIA: METOI CJEeNO0B, METOJ
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHATh T€OMETpUYecKhe (aKThl IJIsl PELIECHUS CTEPEOMETPUUYECKHUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
NPUMEHEHUS 3a/1aHbl B ABHOM U HESIBHOU (hopMe;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  IIOJIY4YEHHBIE  3HAHWA  HA  IIPAKTHKE:  CpPaBHMBATh,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajbHbIE CUTYallUM Ha S3bIKE T'€OMETPUHU, HCCIEI0BATH IOCTPOCHHBIC
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHS TEXHOJIOTUM.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KoauuyecTBo yacoB

DJieKTpOoHHbBIE (L] poBbIe)

Ne n/n NPOrpaMMbI Bcero Kontpoabnerie | Ilpaxtuieckue o0pa3oBaTe/IbHbIE Pecypechl
padoThI padoThI

1 BBenenue B cTepeoMeTpHIo 23 1 https://resh.edu.ru/subject/17/10/

2 B3anmHOe pacroiokeHue MpsMbIX B 6 1 https://resh.edu.ru/subject/17/10/
HPOCTPAHCTBE

3 [MapaniensHOCTh MPSMBIX U IIOCKOCTE B 8 https://resh.edu.ru/subject/17/10/
HPOCTPAHCTBE

4 HepHeHHHIf’yHﬂpHOCTB OPSIMBIX U 25 https://resh.edu.ru/subject/17/10/
IUIOCKOCTEH B IPOCTPAHCTBE

5 VTIIibl U pacCTOSIHUS 16 1 https://resh.edu.ru/subject/17/10/

6 MHOrorpaHHUKH 7 1 https://resh.edu.ru/subject/17/10/

7 BeKTOophI B MPOCTpaHCTBE 12 https://resh.edu.ru/subject/17/10/

8 HOBTOPGHHC, 000011IeHNE M CHCTEMATH3AIHS 5 5
3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEHHUE, 000 IueHI/UIe u 15 1
CHUCTEMaTHU3alMsl 3HAHUU
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Te
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606LueHI/UIe u 17 5
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoxka KosauuecTBo yacoB JlaTta usydeHust JJ1eKTpoHHbIe LH(DPOBLIE
n/n BCEr0 | KOHTPOJbLHBI | NPAKTHYECKH | MO IUIAHY ¢pakr 06pasoBaTe/bHbIE Pecypehbl
e padoThl e paboTsbl
1 nonyzooue - 47 uacoe
BBenenue B crepeoMeTpuIo -234

1 OcHOBHBIE TMpaBWiIa H300paKeHUs: Ha pucyHke | 1 04.09 https://resh.edu.ru/subject
IUIOCKOCTH, TMapajulejbHBIX MPSAMBIX (OTPE3KOB), [lesson/4756/start/203542
CepellMHBI OTPE3Ka /

2 [TousTHs CTePEOMETPHH: TOYKa, npsmas, | 1 05.09 https://resh.edu.ru/subject
IUIOCKOCTh, TPOCTpaHcTBO. (OCHOBHBIC IPaBHIIA [lesson/4756/start/203542
M300paKeHUS Ha pPHUCYHKE MIJIOCKOCTH, /
napauiedbHBIX MOPSIMBIX  (OTPE3KOB), CEPEIUHBI
OTpe3Ka

3 [TonsTus: nepeceKaroIuecs njockocty, | 1 07.09
NepECEKAFOIINECS npsimas " TJIOCKOCTE;

MOJTYTIPOCTPAHCTBO

4 [Tonsatus: nepeceKaroIumecs njaockocty, | 1 11.09
nepeceKarImecs npsmas u TJIOCKOCTH;
MOJTYTIPOCTPAHCTBO

5 MHororpaHHuky,  u300paxeHue  npocredmmx | 1 12.09
MPOCTPAHCTBEHHBIX  (QUTYp,  HECYIIECTBYIONIMX
00BEKTOB

6 MHororpaHHuky,  u3o0paxkeHue  npocredmmx | 1 14.09
NPOCTPAHCTBEHHBIX  (QUTYp,  HECYIIECTBYIOIIUX
00BEKTOB

/ AKCHOMBI CTEPEOMETPUM M TMEPBBIEC CIEACTBHUS M3 1 18.09 hitps://resh.edu.ru/subject

[lesson/4756/start/203542
HUX /
8 1 19.09 https://resh.edu.ru/subject

AXCHOMBEI CTCPCOMETPHUU U TCPBBIC CICACTBHUA U3
HHUX

/lesson/4756/start/203542
/
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AKCHOMBI CTEPEOMETPUU M TIEPBBIE CIEACTBUSA U3
HuX. CrnocoObl 3aaHusl MPSAMBIX M IJIOCKOCTEH B
npoctpaHcTBe. O003HaUEHUS MPSIMBIX U MIIOCKOCTEH

21.09

10

N300paxeHne ceyeHU nmupaMuibl, Kyoa 1 mpu3MBbl,
KOTOpbIE MPOXOIAT uepe3 ux péopa. Mzobpaxenue
NepeceyeHus MOJIy4EHHBIX IJIOCKOCTEM.
PackpammBanue MOCTPOEHHBIX CEUYEHUN pa3HBIMHU
[[BETAMHU

25.09

11

N300pakeHne ceueHni mupamMuIbl, Kyoa U PHU3MBI,
KOTOpBIE TPOXOJAT uepe3 ux péopa. Mzobpaxenue
HepeceyeHus HOJTyYEHHBIX IUIOCKOCTEH.
PackpamimBaHue NOCTPOEHHBIX CEUEHHUH pa3HBIMU
I[BETaMHU

26.09

12

N3o0paxeHne ceyeHU mupaMuibl, Kyoa 1 mpU3MBbl,
KOTOpBIE€ MPOXOIAT uepe3 ux pédpa. M3o0pakenue
nepeceueHus MOJTYYEHHBIX IIJIOCKOCTEH.
PackpammBanne MOCTPOCHHBIX CEUCHHM pPa3HBIMU
[BETaMHU

28.09

13

N3o00paxeHne ceyeHU mupaMuisl, Kyoa 1 IpU3MBbl,
KOTOpbIE MPOXOIAT uepe3 ux péopa. Mzobpaxenue
NepeceYeHUs MOJIy4E€HHBIX IUIOCKOCTEM.
PackpammBaHue IOCTPOCHHBIX CEUECHHM Ppa3sHBIMH
I[BETAMH

02.10

14

MeTon cienoB sl TOCTPOCHUS CEUSHUI

03.10

15

Mertop cienoB uis mocTpoeHusi ceuenuii. CBolcTBa
IIEPECEUCHUN NIPSIMBIX U INIOCKOCTEN

05.10

16

Mertop cienoB [uis mocTpoeHusi ceuenuii. CBolcTBa
IIEPECEUCHUN IIPSIMBIX U IIJIOCKOCTEH

09.10

17

[TocTpoeHue ceueHuii B mupamuiae, kKyoe mo Tpém
ToukaM Ha péopax. Co3aHKe BBIHOCHBIX YEpTEeKeEN
Y 3aIIMCh IIAroB NOCTPOCHHUS

10.10

18

[Toctpoenue ceuenuit B nupamuyzae, Kyoe mo Tpém
ToukaMm Ha pEéOpax. Co3maHue BHIHOCHBIX YEpTEXEH
Y 3aIIMCh 1IAroB MOCTPOCHHUS

12.10

19

[locTpoenue ceueHuid B mupamuiae, Kyoe mo Tpém

16.10




ToukaM Ha péOopax. Co3aHNe BHIHOCHBIX YepTEeKeEn
1 3aIKCh IaroB MMOCTPOCHUS

20

[Toctpoenue ceuenuit B nupamuyzae, Kyoe mo Tpém
ToukaMm Ha pEéOpax. Co3gaHue BHIHOCHBIX YEpTEXEH
Y 3aIIMCh 1IAroB IMOCTPOCHHUS

17.10

21

[ToBTOpEeHue MJIAHUMETPUH: Teopema 0
PO OPIIOHATIBHBIX OTpe3Kax. [Tonobue
TPEYTOJILHUKOB

19.10

22

IloBropenue mnnanumerpun: Teopema Menenas.
PacyeTel B ced4eHMSX HAa BBIHOCHBIX YEPTEkKax.
Hcropus pa3BUTHS IUIAHUMETPUM U CTEPEOMETPUN

23.10

23

KonTpoasnass  pabora Nel  "Axcmombl
crepeomeTpuu. Ceyenus'

24.10

B3aumHoe pacnoJio:keHne NPSIMbIX B MIPOCTPAHCTBE — 64

24

B3auMHoe pacnosiokeHue npsiMbIX B MPOCTPAHCTBE.
CkpeuBarouecs npsIMBIE. [Ipusnaku
CKpELIMBAOIIUXCS I PSAMBIX. ITapamienpHbie
IIPSIMBIE B IPOCTPAHCTBE

1

26.10

https://resh.edu.ru/subject
/lesson/6133/start/272668
/

25

Teopema O CyHIECTBOBAaHMH M €IMHCTBEHHOCTH
psIMOI napajuIeIbHON JTAHHOMN IPsIMOH,
NPOXOJAIIEH Yepe3 TOYKY IPOCTPAaHCTBA M HE
Jexamed Ha  JaHHOM  mpsamoi.  Jlemma o
NIEPECEUCHUH TapaJUICIbHBIX IPSAMBIX INIOCKOCTBIO

07.11

26

[TapayienbHOCTE Tpex HpsAMBIX. Teopema o0 TpEx
napajieabHbIX IPSIMBIX. Teopema 0
CKPEHIMBAOIIUXCS IPSIMBIX

09.11

27

[TapannensHoe IIPOEKTUPOBAHHUE. OcHoBHbIE
CBOMiCTBa napasuieIbHOro IIPOEKTUPOBAHMUSL.
N3o0paxkeHne pa3HbIX (uryp B mapajieabHOR
IPOEKLUU

13.11

28

[enTpanbHas mpoekIs. YToi ¢ COHaNpaBJIE€HHBIMU
CTOPOHAMH. YTOJ MEXKIY OPSIMBIMU

1411

29

3amauyn  Ha JO0Ka3aTeNbCTBO W  HCCIEJOBaHHUE,
CBA3aHHBIE C  pACIOJOXEHHEM  MpSAMBIX B
MIPOCTPAHCTBE

16.11
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IMapanieJbHOCTHh NPAMBIX M IVIOCKOCTEN B MPOCTPAHCTBE — 84

30

[ToHsATHS: MapaJlIeIbHOCT NMPSAMON U TJIOCKOCTH B | 1 20.11
npoctpancTie. [Ipu3Hak napaniienbHOCTA MPIMON U
mockoctd. CBOICTBAa mapajuieIbHOCTH MNPSAMOU U
MJIOCKOCTH

https://resh.edu.ru/subject
/lesson/6065/start/125651
/

31

['eomerpuueckue 3agauM  Ha  BblUMciaeHwe u |1 21.11
JTOKa3aTeNbCTBO, CBSI3aHHBIE C TMapaIebHOCTHIO
MPSIMBIX M TJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoeHue cedeHwusi, MPOXOAAIIETO Yepe3 MaHHyo | 1 23.11
NpSIMYyI0 Ha YepTeXe M MapajuleIbHOro Jpyrou
npsamoi. Pacuér oTHoeHnn

33

[TapannenpHass  mpoekuusi, NpuMeHeHue s | 1 27.11
IIOCTPOCHHUSI CeYeHHM Kyba M mapajuiesenuresna.
CBolicTBa napajuielenuIea U IpU3Mbl

34

1 28.11
[TapannensHble IIJIOCKOCTH. [Tpuznaku

[apajuIeIbHOCTH IBYX IJIOCKOCTEN

https://resh.edu.ru/subject
/lesson/6129/start/131672
/

35

Teopema 0 mnapaineabHOCTH W E€IUHCTBEHHOCTH | 1 30.11
MJIOCKOCTH, TPOXOIAIIEH  4epe3  TOUKy, HE
NPUHAJJISKAIIYI0 JTAHHOW TIJIOCKOCTH M CJIEJICTBUS
u3 Heé

36

CaoiicTBa napasuleIbHbIX IJIOCKOCTEM: ol 04.12
NapajyIelbHOCTH  OPSAMBIX — TEPECeUeHUs  INPU
NEPECeUeHNN JABYX MapajlIelbHBIX IUIOCKOCTEH
TpeThen

37

CaoiicTBa napajulenbHbIX IJIOCKOCTE: 00 oTpe3kax | 1 05.12
napayulebHBIX  MPAMBIX, 3aKJIIOYEHHBIX MEXKAY
napauleIbHBIME  TJIOCKOCTSIMH; O  TEPeCceYeHUH
IpsIMOH C IByMsI TapaJuIeIbHBIMH MIIOCKOCTSIMU

IepneHauKYJISAPHOCTD NPAMBIX M IVIOCKOCTEH B IPOCTPAHCTBE — 254

38

[ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH 1 07.12

39

[ToBTOpeHue: TpUTOHOMETPHUS MPAMOYrojpHOro | 1 11.12
TpEyrojbHHUKA

40

CaoiicTBa KyOa U IPSMOYToJIbHOTrO | 1 12.12
napaJuleIenunesia
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41

Brruncienue qiauH OTpe3KOB B KyOe 1

14.12

PSIMOYT OJIbHOM TapaJlieJICnHUIe e .

42 [MeprieHAMKYIAPHOCTD MPSIMOM U TIOCKOCTH. 18.12 https://resh.edu.ru/subject
[pu3HaK nepreHUKYIIPHOCTH MPSIMOM 1 1 [lesson/4757/start/20566/
TUTOCKOCTH

43 [leprieH IUKYISIPHOCTH TPSIMOM U TNIOCKOCTH. 19.12
IIpu3HaK neprneHIuKyJIsspHOCTH MPSIMON U 1
TUIOCKOCTH

44 Teopema 0 CylIECTBOBAHHUH U €IMHCTBEHHOCTH 21.12
IpSAMOM, IPOXOAAILIEH yepe3 TOUKy mpocTpanctBau | 1
NEePIEHIUKYIISIPHOM K MIIIOCKOCTH

45 [TnockocTy 1 nepreHIuKyJIIpHbIE UM NIPSMBbIE B 1 25.12
MHOT'OTPaHHUKAX

46 [TnockocTy 1 nepreH uKyIIpHble UM MPSMBbIE B 1 26.12
MHOT'OTPaHHUKAX

a7 Meprenaukyap 1 Haxonas, [IocTpocHHe 28.12 https://resh.edu.ru/subject

’ 1 [lesson/6127/start/221519
HEePIEeHIUKYIIIpa U3 TOUKH Ha MPAMYIO |
2 noayzooue -

48 [lepnennuxyinsip u HakinoHHas. [loctpoeHue 1 09.01
NEPIeHIUKYIISIPa U3 TOYKH Ha TPSMYIO

49 Teopema o Tpéx nepneHauKyIsIpax (mpsamas u 1 11.01
oOpaTtHas)

50 Teopema o Tpéx nepneHauKyIsIpax (mpsamas u 1 15.01
oOpaTHas)

51 YTros MeXTy CKpeIUBAOIIMMHUCS MTPSIMBIMU 1 16.01

52 [Touck nepneHANKyYJISIPHBIX IPSIMBIX C TIOMOLIBIO 1 18.01
NEePIeHIUKY IS PHBIX IUIOCKOCTEH

53 OpToroHaabHOE MPOCKTHPOBAHUE 1 22.01

54 [TocTpoeHue ceueHuit Kyda, IPU3MBI, PABHIIBHON 1 23.01
NUPaMHJIBI C IOMOIIBIO OPTOTOHATIBHOM MPOEKINH

55 [TocTpoeHue ceueHuit Kyda, IPU3MBI, PABHIIBHON 1 25.01
OUPAMHJIBI C IOMOIIHI0 OPTOTOHAIBHOM MPOSKINH

56 CummeTpus B MPOCTPAHCTBE OTHOCUTENBHO 1 29.01

mIockocTy. [limockocTn cumMerpuii B
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MHOTOT'PaHHUKAX
57 [Tpu3Hak mepreHIuKyJISPHOCTH MPSAMON U 1 30.01
IUIOCKOCTH KaK CJICICTBHE CHMMETPHH
58 [TpaBuabHBIC MHOTOIpaHHUKH. Pacuér paccTossHMiA 1 01.02
OT TOYKH JI0 TNIOCKOCTH
59 [IpaBunbHBIE MHOTOrpaHHUKH. Pacuér paccTosHuii 1 05.02
OT TOYKH JI0 TNIOCKOCTH
60 CriocoObI OMMyCTUTH MEPHEHUKYISPhI: CHMMETPHS, 1 06.02
CABUT TOYKH 110 NapaJIEIIbHON IPSAMON
61 CaBur no HenapayuIeIbHOH MPSAMOii, U3MEHEHHE 1 08.02
paccTosHUI
62 KonrpoJbnasi padora Ne2 "BzanmuHoe 12.02
pacnoJjiokeHue MPAMBIX U IJIOCKOCTel B 1 1
npocrpaicrse’'
Yrasbl u paccrosinus — 164
63 [ToBTOpEHHKE: YOI MEXKIY MPSIMBIMH Ha IIIOCKOCTH, 13.02 https://resh.edu.ru/subject
TPUTOHOMETPHS B TPOU3BOJILHOM TPEYTOJIbHUKE, 1 [lesson/6133/start/272668
TeOopeMa KOCHHYCOB /
64 [ToBTOpEHUE: YrOJ MEXIY CKPEITMBAOIIUMHUCS 1 15.02
MPSIMBIMH B TIPOCTPAHCTBE
65 I'eoMeTpuueckne MeTO1bl BEIYUCICHUS YIJIa MEXKAY 1 19.02
NPSMBIMH B MHOTOTPaHHUKAX
66 JIByrpanubiii yroy. CBOWCTBO JTHHEHHBIX YIJIOB 1 20.02 https://resh.edu.ru/subject
JIBYTPaHHOTO yTja [lesson/6063/start/21120/
67 [eprienaukynspubie 1ockocTH. CBOMCTBA B3aMMHO 22.02 https://resh.edu.ru/subject
. 1
nepIeHINKYIAPHBIX MJI0CKOCTEH [lesson/4748/start/20810/
68 [Tpu3Hak mepreHIuKyIIPHOCTH IIIIOCKOCTEH; 26.02
TEopeMa O IPSIMOI TIepeceueHUs IBYX IIOCKOCTEH 1
NEePIeHINKYJISIPHBIX TPEThEH IIOCKOCTH
69 [IpsiMoyToNIbHBIN TapaIeIenunesn; Kyo; 27.02
U3MEPEHHSI, CBOWCTBA MPSMOYTOJIEHOTO 1
napaJuiesenuIeaa
70 Teopema 0 TuaroHa Iy MPSMOYTOIHHOTO 1 29.02
napauIelIenuIeaa U CIeCTBUE U3 Hed
71 CrepeoMeTpUUecKre U MIPUKIIaTHBIC 3a/1a4uH, 1 04.03
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CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM IIPAMBIX
" IJIOCKOCTH

72 [ToBTOpEHHUE: CKpelIMBaOIIUecs IpsIMbIE, 05.03
napauiesbHbIe IJIOCKOCTH B CTaHIAPTHBIX 1
MHOTOT'PaHHUKAX
73 [Tapa mapanienbHBIX IIOCKOCTEH Ha 07.03
CKPEIIMBAIOIIUXCS TIPSMBIX, PACCTOSTHUE MEKTY 1
CKPEIIUBAIOIIUMUCS TTPSIMBIMHU B TIPOCTHIX
CHUTYaIUsIX
74 PaccrostHue OT TOUKH 70 MIIOCKOCTH, PACCTOSIHUE OT 1 11.03
IPSIMOM 10 TNIOCKOCTH
75 Brruncnenue paccTosHUN MEXIY 12.03
CKPEUIMBAIOIINUMHCS IPIMBIMH C TIOMOIIBIO 1
MEPHEHANKYISIPHON MIOCKOCTH
76 TpéxrpaHHbIi yroj, HEpaBEHCTBA JJIs TPEXTPAHHbBIX 14.03
yrioB. Teopema ITudaropa, TeopeMbl KOCHHYCOB U 1
CHHYCOB JIJIsl TPEXTPAHHOTO YTJIa
77 DneMeHThI chepuIecKoi TEOMETPHH: 1 18.03
reo/1e3MueCcKre JMHUM Ha 3eMiie
78 KonTpoabnas padora Ne3 "VYribl u 1 1 19.03
paccrosinus'
MHOrorpaHHuKH - 74
9 Cucrematusanus 3HaHUN "MHOTOrpaHHUK U €ro 21.03 https://resh.edu.ru/subject
" 1 /lesson/6018/start/221550
AIIEMEHTBI |
80 01.04 https://resh.edu.ru/subject
[Mupamua. Bunel nupamua. [IpaBunbHas nupamuga | 1 /lesson/5866/start/221576
/
81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1 02.04 https://resh.edu.ru/subject
[paBuibHas pU3Ma [lesson/5443/start/21270/
82 IIpsamoii mapasuienenumnen, NpsMOoyroJIbHbII 1 04.04
napajuiesenunes, Kyo
83 Brimykiiele MHOrorpanHuku. Teopema Ditnepa 1 08.04
84 Brimykiieie MHOTOrpaHHUKU. Teopema Ditnepa. 1 09.04 https://resh.edu.ru/subject

HpaBI/IJ'H)HLIe 1 MOJIYITPAaBUJIbHBIC MHOTI'OT'PAHHUKH

/lesson/4023/start/149352
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/
85 KonTpoibHas padora Ne4 "MHororpanuuku' 1 1 11.04
BekTopnl B npocTpancTBe — 124
66 [TonsATHE BEKTOpA HA MJIOCKOCTH M B IPOCTPAHCTBE 1 15.04 hitps://resh.edu.ru/subject
[lesson/4758/start/21648/
87 CymMMa BEKTOpPOB 1 16.04
88 Pa3zHOCTBH BEKTOpPOB 1 18.04
89 [TpaBuiio mapasnienenumnena 1 22.04
90 YMHOXEHHNE BEKTOpa Ha YUCIIO 1 23.04
o Pasnoxxenue Bektopa 1o 6a3zucy Tpéx BEKTOPOB, HE 2504 https://vesh.edu.ru/subject
o ’ 1 [lesson/6404/start/132055
JeXKAMMX B OJJHOU IJIOCKOCTH |
92 CkansipHOe Tpou3BeACHUE 1 27.04
93 Brrancnenue yria Mexay BEKTOPaMHy B 1 02.05
MIPOCTPAHCTBE
94 06.05 https://resh.edu.ru/subject
[Mpocreiime 3a1a4u ¢ BEKTOpAMH 1 [lesson/6404/start/132055
/
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMHu 1 07.05
96 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 13.05
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 14.05
IloBTOpEHUE, 0000IIEHNE U CHCTEMATH3ANNS 3HAHUH — 54
98 O06o0menue u cucremMaTH3alus 3HaHui «B3anmaoe 16.05
PacIONOKEHHE MIPSIMBIX U TIIIOCKOCTEH B 1
MIPOCTPAHCTBE
99 O0o01IeHne u cucTeMaTH3aIus 3HaHU! 1 20.05
«MHOrorpaHHUKN»
100 | UToroBasi KOHTpOJIbHAsi padoTa 1 1 21.05
101 | Mrorosast KOHTPOJIbHas padoTa 1 1
102 | O6o06uieHne u cucTemMaTu3alys 3HaHUI: aHATN3 1 23.05
KOHTPOJIbHOIN pabOThI
HTOoIro 102 6 101
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11 KUIACC

KoanuecTBo yacos JJIeKTpOHHBIE
Ne i/m Tema ypoka Beero Kontposabubie IIpakTHyeckue n3§:::n . oﬁp::l Oq;gg:;;)euu e
padoThl padoThI pecypesi
1 IToBTOpenue temel "KoopanHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHcTBe"
2 [ToBTOpenue Tembl "CkansipHOE NPOU3BEIECHUE 1
BEKTOpOB"
3 IToBTOpeHue Tembl "Brluncinenue yria Mexny 1
BEKTOpaMH B NpocTpaHcTBE"
4 IToBTOpeHne TeMbl "Y paBHEHHE NIPSMOMH, 1
MpoXoAsIIeH yepes JIBe TOUKHU"
5 VYpaBHEHHE MIII0CKOCTH, HOPMaJIb, YPABHEHUE 1
IIJIOCKOCTU B OTPE3KAX
6 VYpaBHEHHE MIII0CKOCTH, HOPMaJIb, YPABHEHUE 1
IIJIOCKOCTU B OTPE3KaxX
7 BektopHoe npousBesieHre 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
MPOrpaMMHPOBAHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMH POBAHUE
10 AHanuTHUecKue METOIbl pacuéra yria Mexay 1
IPSIMBIMH B MHOTOI'PaHHHUKAX
11 AHanuTHYECKHE METOABI Pacy€Ta yria Mexay 1
IJIOCKOCTSIMM B MHOT' OTpaHHUKAaX
12 dopmyiia pacCTOSIHUA OT TOYKH 10 IIJIOCKOCTH B 1
KOOpJAMHATax
13 HaxoxneHnue paccTossHUN OT TOYKH J10 IIJIOCKOCTH 1
B Ky0Oe
14 HaxoieHue paccTosiHUM OT TOYKH 0 NIOCKOCTH 1




B [IPaBUJILHOW NTUPAMHU/JIE

15 KonTtponpHas pabora "Anamutrdeckas reoMmerpus"”

16 CedeHHst MHOTOTPaHHUKOB: CTaHIaPTHBIE
MHOTOT'PaHHUKH

17 CeveHusi MHOTOTPaHHUKOB: METOJ] CIIEJIOB

18 CeveHust MHOTOT'PaHHHUKOB: CTaHIapTHHIC §
MJIOCKOCTH, TIEPECCUCHHSI MMPSMBIX U TUIOCKOCTEH

19 [TapannenbHbie psIMbIE U MJIOCKOCTH:
napajuieJbHble CeUeHUs

20 HapannenLvHHe [IPSAMBIE U INIOCKOCTH: PACUET
OTHOIIEHU I

21 [TapannenpHbie PSAMBIE U TIIIOCKOCTHU: YTIIBI MEXIY
CKPEHIMBAIOIIUMHUCS MPIMBIMU
[TeprieHANKYISApHBIE TPSIMBIE U TIIOCKOCTH:

29 CTAHAAPTHBIC MapbI NEPIEHAMKYIAPHBIX
MJIOCKOCTEN U MPSIMBIX, CHMMETPUU
MHOTOT'PaHHUKOB

23 [TepnieHaUKYIISIpHBIE TIPSAMBIE U TITIOCKOCTH
TeOpeMa O TpeX MepHeHIUKYIsIpax

24 [lepnenauKyIIsIpHBIE TPAMBIE U TIIIOCKOCTHU:
BBIYHCIICHUS JJIMH B MHOTOTPAaHHHKAX

o5 [ToBTOpEHUE: MIIOIIAI MHOTOYTOJIbHUKOB,
(dbopMyIIBI 15 TIIOMIAIeH, COO0pakeHHs O] 00Ms

26 [ToBTOpEHuUeE: MIIOLIAAN MHOTOYTOJbHUKOB,
(hopMyIIBI 1151 TLUIOMIAIEH, COO0paKeHHs TIOJJ00Ms

27 [ToBTOpEHuUeE: MIOLMAAN MHOTOYTOJbHUKOB,
(hOpMYIIBI 151 TIOIIAICH, COOOpaKEHHSI TI0J00MS
[nomaau ceyeHnii MHOTOrpaHHUKOB: TLIOMIA A

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COO0paKeHUSI TIOJ00MS

29 [nomanu ceyeHniit MHOTOTrpaHHUKOB: TLIOMIAIA

MIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH,




COO0OpasKeHUsI IO 00U

Kontponehas pabora "IloBTOpenue:

30
MHOT'OTPAaHHHUKHU, CEYEHUS] MHOT OTPAaHHUKOB"

31 O6béM Tena. O0BeM NPAMOYTOJIBHOT O
napajuiesenunena

32 3anaum 00 ynBoeHUH Ky0a, 0 KBaJpaType Kyda; o
TPUCEKIINH yTriia

33 CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIE C
00BEMOM IPSIMOYTOJIBHOI'O Mapajuieenuneasa

34 [IpuknanHble 3a1a4n, CBA3aHHBIE C BHIYUCICHUEM
00BEMa MPSMOYTOJIHHOT0 apalijieNenunena

35 O0BEM MPSMON TTPU3MBI

36 CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIE C
BBIUHCIIEHUEM 00BEMOB MPSMON PU3MBI

37 [TpuxnagHble 3ajauu, CBA3aHHBIE ¢ 00BEMOM
IIPSIMOM ITPU3MBI
Beruucnienrne 005EMOB Tel C TOMOIIBIO

38 onpenenéHHoro uarerpaita. O0bEM HaKIIOHHON
TIPU3MBI

39 Brruncnenne o0bEMOB Tell C TOMOILBIO
onpenenéHHoro uaTerpana. O0bEM nupaMusl

40 ®opmyna 06béMa nupamusl. OTHOLIEHHE
00BbEMOB IUPaMUJL C OOIIUM YTIJIOM

0 0 yT

a1 ®opmyrna o6béMa nupaMuasl. OTHOLIEHHE
00BEMOB NUPAMUJL C OOIIUM YIJIOM

42 CrepeoMerpuyecKkre 3a/1auu, CBA3aHHBIE C
00BbEMaMK HaKJIOHHOM MTPU3MBI

43 CrepeoMerpuyecKre 3a/1auu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI

44 [Tpuknannasie 3axaun mo TeMe "O0bEMBI TEn",

CBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOM MPU3MBI




[Tpuxnagusie 3agaun o teme "O0bEMBI Ten",

45 CBsI3aHHbBIE C 00BEMOM NMUPAMUIBI

16 [Tpumenenue 06bEMOB. Beiunciaenne paccTosHus
JI0 TUIOCKOCTH

47 KontponpHas pabora "O0bEM MHOrOrpaHHHUKa"

48 L[I/IJII/IHI[pI/I‘ICCKaiI IIOBEPXHOCTh, 00pasyoue
LWIMHIPUYECKOM TOBEPXHOCTH

49 Humanap. Ipsamoii kpyrosou numuHAp. [lmomans
IIOBEPXHOCTH LIUJIMHApA

50 KoHunyeckas moBepxHOCTb, 00pazyromue
KOHMYECKOH noBepxHocTH. Konyc

51 CeueHue KOHycCa IIIOCKOCTBIO, IapajlIebHON
IJIOCKOCTH OCHOBaHHUs

52 Yceq?HHbH?I KoHyc. M300paxeHne KOHyCOB U
yCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTU U TIOJIHON
MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTU U TIOJTHON
MOBEPXHOCTH KOHYCa
CrepeomeTpudeckue 3a1a4u Ha JOKa3aTeNbCTBO U

95 BBIYMCIICHUE, IOCTPOCHUEM CEYECHUN LUIMHIPA,
KOHyca
Crepeomerpudeckue 3a1a4u Ha JOKa3aTelnbCTBO U

56 BBIUHCIIEHHE, IOCTPOEHUEM CEUEHUI LIUIMHIPA,
KOHYyca

S7 ITpuknanHble 3a1a41, CBA3aHHBIE C HHIUHIPOM

58 ITpuxiiagHble 3aa4M, CBI3aHHBIE C LUIMHIPOM

59 Cdepa u map
[Tepeceuenue cepsl U mapa ¢ NIOCKOCTHIO.

60 Kacanue mapa u chepsl miockoctsio. Bua u

n300pakeHue mapa




I[Tepecedenue cdeps! ¥ mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa v cdepbl m10ckocThio. Bua u
M300payKeHUE IIapa

62 VYpasuenue cheps. [Imomans cheps u e€ yacte

63 CummeTtpus chepsl U mapa
CrepeoMeTpuieckue 3a/1a4M Ha TOKa3aTeNbCTBO U

64 BBIUHCIICHUE, CBSI3aHHBIE CO CEpOoid U Iapom,
MOCTPOCHUEM HX CEYCHUH TNTIOCKOCTHIO
CrepeoMeTpuieckre 3a/1a4H Ha TOKa3aTeNbCTBO U

65 BBIUHCIIEHUE, CBA3aHHbIE CO Cepoil U mapom,
MOCTPOEHUEM HX CEUEHUH TIOCKOCTHIO

66 [TpuxiagHble 3a1a4u, CBA3aHHbIE CO CHEpoil U
1apoM
[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,

67 BBIYMCIICHUS B OKPYKHOCTH, CTaHAAPTHBIE
nojxo0us

68 PasniuHble KOMOUHAIIY TEJ BpAISHHUS U
MHOTOTPaHHHUKOB

69 3agaun o reMe "Tena 1 TOBEpXHOCTH BpalieHus"

70 3amayu no Teme "Tena 1 MOBEPXHOCTH BpamieHus"

71 KOHTpom,I'{'a;I pabota "Tena u MOBEpXHOCTH
BpallleHus

72 O6béM nnnmunapa. Teopema 06 00bEME MPAMOro
IAHPA

73 Brruncnenrne o0bEMOB Tell C TOMOILBIO
onpenenéHroro uarerpana. O6sEM KoHyca

74 [Tnomaan 60KOBOM M MOJHON MOBEPXHOCTH KOHYCa

75 CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMOB IUIMH/IPA, KOHYCA

76 [Tpuknamnasie 3apaun o TeMe "OO0bEMBI 1

TIJTOIIA/IM TIOBEPXHOCTEH Ten"




77

O0bEM mapa 1 MapoBoro cexkropa. Teopema 00
o0béMe mapa. [Tnomans chepsl.
CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMOB IIapa, MIapoOBOr'0 CerMeHTa
Y IapOBOT'0 CEKTOPA

78

[Ipuknanusie 3anauu no teme "O0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM IIapa U IIOMABI0 Chephl.
CooTHOMIEHUS MEXKY TIJIOMAASIMA TOBEPXHOCTEH
1 00bEMAaMHU ITOTOOHBIX TEN

79

ITonoGHbIe Tena B npocTpaHcTBe. M3MeHeHne
00béMa ripu mo00uu. CTepeoMeTPUIECKUE
3a7a4H, CBSI3aHHBIE C BEIYMCIECHHEM 00BEMOB TEI U
IUIOIA/IeN TOBEPXHOCTEN

80

KonTpomnbsHas padora "Ilnomaam moBepXHOCTH U
00BbEMBI KPYTIIBIX TET"

81

JBmwxenus npoctpancTBa. OTOOpakeHUs.
JIBrxenwust 1 paBeHCTBO Guryp. O0Imme cBoiicTBa
NBVKESHUN

82

Buasl nBr>keHUi: mapauiebHbIN EPEHOC,
LIEHTpaJibHasi CAMMETPU S, 3€pKajibHass CHMMETPHS,
IIOBOPOT BOKPYT IPSIMOI

83

[IpeobpazoBanus nmogodus. [Ipsmas u chepa
Ditnepa

84

reOMeTpI/I‘IGCKI/Ie 3a/1a4v Ha MPUMCHCHHEC
JBUXCHU A

85

KonTponwsuas pabora "BekTopsl B mpocTpaHcTBe"

86

O6o6mraromee nopropenue 11 moHsATUI U METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemMaTu3anus
3HaHui: "[lapajieTbHOCTh MPSAMBIX U INIOCKOCTEN
B MPOCTpaHCTBE"

87

O6o6mraromee nopropenue 11 moHATHI U METOTOB
Kypca reomerpuu 10—11 knacco, cucreMaTH3amus




3HaHui: "BekTopsl B npocTpaHcTBE"

88

O6o6mraromee nopropenue 11 moHsATHI U METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemMaTu3anus
3HaHui: "BekTopsl B mpocTpaHcTBE"

89

O6o6mraromee nopropenue 11 moHATUI U METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemMaTu3anus
3HaHuil: "O0BeM MHOTOrpaHHUKA"

90

Oo6o6mraromee nmopropenue 11 moHATHI U METOIOB
Kypca reometpuu 10—11 knaccoB, cucremaTu3anus
3HaHui: "O0beM MHOTOrpaHHHUKA"

91

O6o6mraromee nopropenue 11 MoHATUH U METOI0B
Kypca reometpuu 10—11 knaccoB, cucremaTu3aius
3HaHui: "[1no1any moBEpXHOCTH U 00BEMBI
KpYTJBIX Ten"

92

O6o6maromee nopropenue 11 MoHATUH U METO10B
Kypca reomerpuun 10—11 knacco, cucreMaTu3amus
3HaHuii: "[1nomaay moBepXHOCTH U 00HEMBI
KpYyTJbIX Ten"

93

WroroBast KOHTpoOJIbHAS paboTa

94

Wtorosasi KOHTpoJbHAs paboTa

95

[ToBTOpEHUE, 0000IICHNE U CHCTEMATH3AIUS
3HAaHUU

96

Hcropus pa3BUTHS CTEPEOMETPUUN KaK HAYKU U €€
POJIb B Pa3BUTHHM COBPEMEHHBIX MHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

97

Hcropus pa3BUTHA CTEPEOMETPUM KaK HAYKHU U €€
POJIb B Pa3BUTHHM COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

98

Hcropus pa3BUTHSA CTEPEOMETPUM KaK HAYKHU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

99

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€




POJIb B pa3BUTHUH COBPEMCHHBIX MWHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B pa3BUTHH COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

102

Hctopust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€
POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

1. Marematuka. ['eomerpusi: 10-11 — e xkaccel: yriayOJeHHBIA YpPOBEHD:
yueOoHuk/JI. C. Aranacsan, B. @. byry3os, C. b. KagomiieB — M.: [IpocBemenue,
2023

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

2. Marematuka. I'eomerpus: 10-11 — e kiaccel: yriyOJIEeHHBIM YPOBEHb:
yueOoHuk/JI. C. Aranacss, B. @. byry3os, C. b. Kagomies — M.: [IpocBemienue,
2023

3. KontponbHo-u3zmeputenbubie Marepuainbl. ['eomerpus. 10-11 kmacc/Coct. A.
H. Pypykun. — 2-e u3a., nepepad. — M.: BAKO, 2020

4. JlunakTudeckue marepuansl mo reomerpuu aiasa 10-11 kmacca/ 3uB b. I'.. —2-
e u3a. — M.: [Ipocsemenue. 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

=

http://school-collection.edu.ru/
bubmmnorexa IOK https://m.edsoo.ru/
3. AJICKTHUBHBIC KprBI I10 MaTCMaTHUKEC
http://metodist.l1bz.ru/iumk/mathematics/ec.php
4. WHTErpupOBaHHBIE MPOEKTHI IO MATEMATUKE U MH(POpMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php
5. Bcepoccuiickast onummnuaga MKOJILHUKOB IO MAaTEMATHKE
http://old.math.rosolymp.ru/
6. KOJIJIGKHI/ISI HHTCPAKTUBHBIX MYJIIbTUMEANA-KOMIIOHCHTOB 1JIA pa6OTI>I
Ha MHTEPAKTUBHOM focke «Maremaruka: crepeomerpus, 10-11 knaccel
st Windows» http://physicon.ru/courses/catalog/30/36/320/2637/
7. Metoanueckue Matepuaibl Kadeapbl TEOPUHU U METOJUKHA 00yUeHUS
maremaruku MIIT'Y http://www.mpgu.edu/abitur/mat.htm
8. Meroaunueckue MaTepuaibl kKadeapbl TPUKIAIHON MaTEeMaTUKU
(akynbTeTa UHPOPMALUOHHBIX TEXHOJIOTUH MOCKOBCKOT O TOPOICKOTO
ncuxojoro-nenarornyeckoro yausepcurera (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php

N
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