MWHUCTEPCTBO IMMPOCBEIIEHUS POCCUIICKOIN ®EJIEPALINNA

MunucTepcTBO 00pa3oBaHusl M MOJIOAEKHON MOJIUTUKH CBepa/IoBCKOi

o0J1acTH

TyryJasIMCKH TOPOACKON OKPYT

MBOY IOmamunackasa COLI Ne25

PACCMOTPEHO

Ha 3aCCaaHuNn
IISaJarornt4cCKoro CoOBCTa

MBOY IOmannuckas COILL Ne25.

[Iporokon Nel4 ot «28» 08 2023
I.

COI'JTACOBAHO
3am.qupekropa mo YBP

YTBEPXIEHO

JIUpEKTOp IIKOJIBI

HoBonammna E.E..
[Tpuxa3 Ne88 ot «01» 09 2023
T.

®enoposa T.H.
[Tpuxa3 Ne88 ot «01» 09 2023
r.

PABOYAS ITPOI'PAMMA

yueOHoro kypca «I'eomerpusi. Yriy0JeHHbIil YPOBEHb)

1t o0yuaromuxcs 10 kimacca.

n. FOmauna 2023-2024




IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBasieTCsl OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeHEro o0iiero ooOpazoBaHus,
TaKk Kak oOecre4ynBaeT BO3MOXHOCTh HW3y4CHUS JAUCHMIUIMH  €CTECTBEHHO-HAy4YHON
HAIpaBJICHHOCTH W NPCAMETOB T'YMAHUTAPHOI'O ILIMUKIIA. HOCKOHBKy JJOI'M4YC€CKOC€ MBIIIJICHUEC,
dopMupyemMoe npu  H3y4eHHH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JIOKA3aTeIbCTBE TEOPEM M TOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEPKICHUU TPU PELICHUU
TEOMETPUYECKUX 3aj7ad, yYMEHHE BBIIBUTaThb W OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCA IPU PCHICHHUHN 3a4a4 CCTCCTBCHHO-HAYYHOI'O IHKJIA, B HaCTHOCTH (bI/I3I/I‘IeCKI/IX
3ajad.

Llens ocBoeHms mporpamMmbl yueOHoro Kypca «I'eomerpusi» Ha yriryOn€HHOM YpOBHE —
pa3BUTHE HHAMBUAYAJIbHBIX CIOCOOHOCTEH OOYyYaromMXCSl TPH HM3YYEHHH TI'€OMETPUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactn «MaremaTnka W MHPOpPMATHKa» dYepe3 obecrevyeHue
BO3MOXKHOCTH TIPHOOPETCHHS M HCIOJIB30BaHMS Oosiee TIIyOOKMX T€OMETPHYECKHUX 3HAHUU |
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C HCIOJIb30BAHHEM MAaTEMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca F€OMETPUHN Ha YIIyOIEHHOM YPOBHE, PACIIUPSIOIIUMU U
YCUJIMBAIOIIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIOTCS:

paciupeHue peICTaBIeHHs O FTEOMETPUU KaK YaCTU MUPOBOU KyJIbTYpbl U (POPMUPOBAHKE
OCO3HAHUs B3aUMOCBS3U N'€OMETPUH C OKPYXKAIOLUM MUPOM;

dopMHpOBaHHE MpPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEWIIMX
MaTEMaTUYECKUX MOJEIISAX, O3BOJISAIOIINX ONUCHIBATh U U3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

q)OpMI/IPOBaHI/Ie YMCHUA BJIaICTh OCHOBHBIMU IMOHATHUAMHU O IIPOCTPAHCTBEHHBIX (bnrypax u
X OCHOBHBIMH CBOI>'ICTB3.MPI, 3HAHUC TCOPEM, (bOpMyTI U YMCHHC HX IIPUMCHATH, YMCHUA
JOKa3bIBaTh TCOPEMbI U HAXOJUTH HCCTAHAAPTHLIC CIIOCOOBI PECIICHU 3aaa4;

dbopMHUpOBaHHE YMEHHS paclo3HaBaTh Ha YEPTEKaX, MOJCISIX M B peaJbHOM MHUpE
MHOTOTPaHHUKHU U TeJa BpalleHUsl, KOHCTPYUPOBATh TEOMETPUUYECKUE MOJIEIH;

¢dopmupoBaHue [IOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUs
MaTeMaTHYeCKUX TEOpHui, (opMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
paccyXJIeHNN;

dbopMupoBaHHE yMEHHS BJIaJeTh METOJaMU [0Ka3aTelbCTB M aJITOPUTMOB pEHICHHUS,
YMEHMSI MX TPUMEHATh, IMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C T[PaKTHUYECKUM cojepkKaHueM, (popMHpoBaHUE
NpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKJICHUI M POJIM aKCUOMATHKH B IPOBEJCHUU JETYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTeIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIIICHUs], HHTEpECa K U3yYEHUIO T€OMETPUH;



(dopmupoBaHne (DYHKIMOHAIBHOM TI'PaMOTHOCTH, PEIEBAHTHOM TE€OMETPUU: YMEHMS
pacrio3HaBaTh POSBICHHUS T€OMETPUYECKUX OHATHUI, 0OBEKTOB M 3aKOHOMEPHOCTEH B peaIbHbIX
KU3HEHHBIX CHUTYallMsIX W TPU HU3YYEHUH JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUSA PEANBHBIX CHUTYallUH, HCCIEIOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [10JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJZIEpKATEIBHBIMU JHHHUSIME Y4eOHOTO Kypca «['eomerpusi» B 10 kiacce
aBisitoTes: «lIpsiMble M MIIOCKOCTH B MPOCTpAaHCTBE», «MHOrorpaHHukmn», «Tema BparieHus»,
«BeKTopsl U KOOPAMHATHI B IPOCTPAHCTBEY, «/[BH>KEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETb ONEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETPUU Ha YriayOnEHHOM ypoBHE 00yueHus B 10 kiacce, OTHOCUTCS KO BCEM
COJepKATENbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHUpPOBAHUE JIOTMYECKHX YMEHUU
pacrnpezensercsi He TOJIbKO MO COJepKaTeNIbHbIM JIMHUSM, HO U 10 rojiaM ooydenus. Coaeprkanue
00pa3zoBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHust dDenepanbHoil paboueit
MPOrPaMMBI, pacIpeIeIEHHBIM 10 TOAaM 00yUeHUsl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIIHAIHHBIM BOIIPOCaM 00ydaroLIrecs o0palaiinch HEOAHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBIAJCHHE TEOMETPUYECKUMHU TOHATUSMU U HABbIKAMU
[IOCJIEZI0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM IPHUHIMIA NPEEMCTBEHHOCTH, @ HOBbIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTABICHHUI 00yJaroXCcs, paclInpsis
1 yrayOusis e€, 00pa3ys mpovYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

cozmate ycnoBus it auddepeHnmanyu oO0ydeHHs, IOCTPOCHHS HHIUBHIYaTbHBIX
oOpa3oBaTelbHbIX  MporpamMM,  oOecrneuyuTb  yrIyOJI€HHOE  HU3y4Y€HHE  TeOMETpPUU
KaK cocTaBsoneil yauedHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYArOMIMXCs K MPOJOHKCHUIO M3YYeHHs] MaTeMaTHKHU C Y4ETOM BbIOOpa
Oynymeit mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXy OOIMM M TPO(eCcCHOHATbHBIM
o0Opa3oBaHHEM.

Ha uzyuenme yuebGHOro kypca «I['eomerpusi» Ha yrayOia€HHOM ypoBHE oTBoAUTCS B 10
kiacce — 102 yaca (3 yaca B HeZeno).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
IIpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUS CTepeoMeTprr. Touka, mpsimMasi, IUIOCKOCTb, MPOCTPaHCTBO. [loHsaTHE
00 aKCMOMaTHYECKOM TOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHue mpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalIeIbHbIE U
cKkpeluBaromuecs npsamsele. [Ipu3Haku ckpemuBaromuxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleibHbIE IPSMBIE B IIPOCTPAHCTBE, MApaUIEIbHOCTD TPEX
NPSMBIX, ApaJUIEJIbHOCTh NpAMOM M IOockocTH. [lapamiensHOoe UM LEHTpalbHOE
IPOEKTHPOBaHuE, n3o0paxxkeHue Guryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenne ¢uryp B napaieibHOM MPOESKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI



MEXy NMPSAMBIMU B MpOCTpaHCTBE. [lapannenbHOCTh IIIOCKOCTEW: NapasulesIbHbIE IJIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TTIOCKOCTH:
TETpa’/p, NapajuleIenuIe]l, HIOCTPOEHUE CEUEHUM.

[lepneHquKyISIPHOCTD MPSAMOU U IIJIOCKOCTH: NIEPIEHAUKYJIAPHBIE IIPSMBIE B IIPOCTPAHCTBE,
IpsiMblE TapajulebHble U INEPHEHAMKYIISPHBIE K IUIOCKOCTH, IPHU3HAK MEPHEHIAUKYIIPHOCTH
OpsIMOM U IIJIOCKOCTH, TEOpEMa O MPSAMOM NEPHEHAUKYISIPHON IMI0cKocTH. OpToroHaibHOE
npoektupoBanue. [lepneHAMKYIslp M HAKJIOHHBIE: PAaCcCTOSHME OT TOYKM [0 IIOCKOCTH,
paccTosiHue OT MPSMOU JI0 TIOCKOCTH, MPOEKIUs (PUTYpPHI Ha TIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: INpPHU3HAK IEPHEHIAUKYJIIPHOCTH IBYX Iulockocted. Teopema o  Tpéx
NEPIEHIUKYIIAPAX.

VYIu1bl B IPOCTPAHCTBE: YOI MEXKAY IIPSIMOM U IUIOCKOCTBIO, ABYTPAHHBIN YIOJl, TMHEHHBII
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yrija. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHOTOrpaHHUKH

Buasl MHOTOrpaHHMKOB, pa3BEPTKA MHOTOrpaHHMKA. [Ipu3Ma: n-yroyipHas npusma, npsamas
U HakJIIOHHas TpU3MbI, OOKOBas W TOJNHAas TOBEPXHOCTh TMpu3Mbl. [lapannenenumnen,
IIPSMOYTOJIBHBIA MapajulelIeNdnel W ero cpoWcrBa. Kparyailluime nyTH Ha IOBEPXHOCTH
MHoOrorpaHHuka. Teopema OJinepa. IIpoctpanctBeHHass teopema Iludaropa. IMupammpa: n-
yrojipHasi NUpaMuIa, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON mnupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIIbHAs NpH3Ma M IpaBUIIbHAs
nUpamMu/Ia, MpaBIiIbHAs TPEYroJabHast TUpaMU/Ia ¥ PaBUIBHBIA TeTpasap, Kyo. [Ipeacrasienue o
IIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTadAP, JOAEKAdIp U UKOCAIP.

Bbruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIA1b OCHOBaHUI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU MpsiMOi mpu3Msbl. [Inomane 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUILHON
MUPAMHU/JIBI, TEOpEMA O TUIOMIAIN YCEUEHHON TUPaMU/IbL.

CuMmMeTpusi B TPOCTPAHCTBE. DJEMEHTHl CHMMETPUM NPAaBUIBHBIX MHOTOTPAaHHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS Mapajljiesienumeaa, CUMMETPHS
IIPaBUJIBHBIX [IPU3M, CHMMETPHUS NIPABUIIBHON TUPAMUJBI.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, NIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHbIC, COHAMPABJIEHHBIE W MPOTUBOMOJIOKHO HaNpaBJICHHbIE BEKTOpPHI. PaBEeHCTBO
BEKTOPOB. /[[eHCTBUSA C BEKTOpaMHU: CIOKEHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4K ciio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOWCTBA YMHOKEHUS
BEKTOpa Ha unciio. [lonsTre koMitanapHbie BEKTOpbI. [ [pu3HaK KOMILUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pas3ioKEeHUM BEKTOpPA IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsiMmoyrosnpHas cuctema KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. CBs3b
MEXIy KOOpJMHATaMHU BEKTOpa U KOOpPJIMHATaMHU TOUYEK. YTOJ MEXIy BekTopamu. CkajsipHoe
MIPOU3BEJICHUE BEKTOPOB.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O KYPCA «'EOMETPHUS»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMMHOCTHBIE PE3YJIbTATDI
1) rpa:knaHcKkoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULIMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOrOo OOIIECTBA, MPEACTABICHUE O MAaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPakIaHCKOTO OOIIecCTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COLIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) MATPUOTHYIECCKOEC BOCIIUTAHHUE:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/J1aHCKON MIEHTUYHOCTH, YBAKEHUSI K MPOIJIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILEHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUW B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE  JyXOBHBIX  IIGHHOCTEH  POCCHHCKOro  Haponaa, Cc(OopMHpPOBaHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI'O TIOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM IMPUMEHECHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMUYUBOTrO OYAYIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

9CTETUYCCKOC OTHOMICHUC K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ,
O6’LCKTOB, 3aaay, pemeHI/Iﬁ, paCCY)KI[eHHﬁ, BOCIIPUUMYUBOCTE K MATEMATHYCCKUM aCIICKTaM
PAa3JIMYHBIX BUAOB UCKYCCTBA,

5) pusuueckoe BOCNUTAHUE:

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATh MaTeMaTUYECKHE 3HAHUSI B MHTEpecax 30pOBOTO
u Oe3omacHOro o0Opas3a *W3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyspHas (u3nueckas akTUBHOCTD),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHON J€SITEIbHOCTHIO;

6) TpyoBO€ BociMTaHHE:

TOTOBHOCTh K TPYJly, OCO3HAHUE IEHHOCTU TPYAOIIO0HS, HHTEPEC K PA3IUIHBIM cepam
npo(hecCHOHANBHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBIECHHOCTH;

7) 3K0JIOTHYECKO€E BOCTIMTAHUE:



c(OpPMUPOBAHHOCTh  AKOJIOTUYECKON KYJAbTYpbl, TOHUMAHHE BIMUSHHUS COLUAIBHO-
SKOHOMHMYECKHUX TPOILIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HaHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HA TPUMEHEHNE MaTEMaTHUECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’KaloIel cpe/ibl, INTAaHUPOBAHUE TIOCTYIKOB U OI[CHKU
MX BO3MOXKHBIX TTOCJICJICTBUM JIJIsl OKPYXKAIOILIEH CPEJIbL;

8) HEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW MPAKTHUKH, IOHUMAaHME MaTEMAaTUYEeCKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJIa/ICHUE SI3bIKOM MaTEMaTHKU U MaTeMaTUYeCKON KyJIbTypOl KaK CpeiCTBOM ITO3HAHMs MUPA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTebHBIE YHHBepPCcaJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble Jjornyeckue 1eHCTBHSA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHHHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTAHaBJIMBATh CYIIECTBEHHBI NpPU3HAK KJIACCU(PUKALMK, OCHOBaHMSA JUId OO0OOLIEHUS WU
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTH U NPEOOpPa3OBbIBaTh CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpeYHs B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

AcJIaTb BBIBOABI C HCIIOJIb30BAHHWEM 3dKOHOB JIOTUKHU, ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO38.KJ'IIO‘ICHI/II71, YMO33KHIOHGHHﬁ 10 aHAJIOTHUH,

IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMaTUYECKUX YTBEP KICHHH (TIpsIMbIE U OT
MPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BBIOMPATH CIIOCO0 pelieHns yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPMAHTOB PEILICHUS,
BbIOMpaTh HanboJIee MOAXOAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTelbCKUe AeiicTBHS:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIE0BATENIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BONPOCH], (PUKCUPYIOIIME MPOTUBOpEUYUE, MpoOJIEMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT, UCCIEIOBAaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEX Iy 00BEKTaMu, SIBICHUSMH, ITPOIIECCAMH;



CaMOCTOATEIILHO (OPMYITHPOBATH OOOOIIEHHS M BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJII0ICHNUs, UCCIICIOBAHMSI, OICHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI;

MMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC NIPOLCCCA, 4 TAKIKC BbIABUTaTh IMPCAIIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

PabGora ¢ undopmaunmeii:

BBIABJIATH ,I[e(bI/II_II/ITI)I I/IH(l)OpMaLII/II/I, JaHHBbIX, H606XO,Z[I/IMI)IX JJIs1 OTB€TA HaA BOIIPOC U IAJIsA
pE€UICHUS 3a4a4H;

BbIOMpaTh MH(POpPMALMIO M3 UCTOYHUKOB  pPAa3IMYHBIX TUIIOB, AaHAJIM3UPOBATb,
CHUCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U  (opm
IIPEICTABIICHHUS;

CTPYKTYPHPOBATh HH(POPMALINIO, IPEACTABIIATH €€ B Pa3IHUHBIX (OpMax, WILTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HWHPOPMAMKA IO  CaMOCTOSTENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHukaTHBHBIE YHHBepcaJlbHble YueOHbIe 1elCTBUSA

O0wmenue:

BOCIIPUHUMATh U (HOPMYJIMPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMH M LEISIMU
oOwIeHMs], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCBMEHHBIX
TEKCTaxX, 1aBaTh [TOSCHEHU 110 X0y PELICHH 3a/1a4i, KOMMEHTUPOBATH IIOJIy4YCHHBIN PE3YJIbTAT;

B XOJle 0OCYXIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
pemaemMon 3aja4M, BBICKA3bIBATh WJICH, HALECJICHHBIE HA IOMCK PELICHUs, COMOCTABIATH CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3Muue U CXOJCTBO
MO3UIMI, B KOPPEKTHON opMe GOpMYyIUPOBATH pa3HOTIACHsl, CBOM BO3PAXKECHUS;

IIPEACTABIAITh PE3YJAbTAaThl PEIICHUs 3aJadd, SKCIIEPUMEHTA, HCCIEAOBAHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 NMPE3EeHTALUU U OCOOCHHOCTEN
ayIATOPHH.

PerynsiTuBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranusauusi:

COCTaBJIATh IUIaH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO peleHUs ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH

BapHaHThI pELICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



BJIa/IETh HAaBBIKAMH [TO3HABATENBHON peIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX AEUCTBUN 1
MBICITUTENIbHBIX ITPOLIECCOB, UX PE3YJBTATOB, BIaIE€Th CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCKON 3a/1auH;

MPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JaHHBIX, HAIJICHHBIX OIMIMOOK,
BBIIBJIEHHBIX TPYAHOCTEN;

OLIGHUBATh COOTBETCTBUE PE3YJIbTATA LEJIU U YCIOBUAM, OOBSCHITD PUYMHBI TOCTUKCHHS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBmecTHan HEATCJIBbHOCTD:

MOHMMATh M UCIOJIB30BaTh MPEUMYIIECCTBA KOMaHIHON W WHIMBHIYaIbHON PaOOTHI TPU
peICHUN y‘~IG6HI>IX 3aaa4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3allii0 COBMECTHOM pPa0OTHI, paclpeleNsaTh BHIbI padoT, JOrOBapUBATHCS, OOCYXIATh
MIpOILIeCC U Pe3yNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboTel (0OCYXIeHHsS, OOMEH MHEHHIA, «MO3TOBBIC
IITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU ICHCTBUS C IPYTUMH
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAauyeCTBO CBOETO BKJAJa B OOLIMI TPOMYKT MO KPHUTEPHSIM,
c(OpMyITHPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUSL.

INPEJIMETHBIE PE3YJIBTATbBI
K konmy 10 ky1acca o0yyaromuiicss HAy4YUuTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMHU CTEPEOMETPUHU TNPH PELICHUHU 3a/1ad U
IIPOBEICHUHN MaTEMAaTUYECKUX PACCYKIACHU;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX IIPU PEILIEHUHU T€OMETPUYECKUX
3az1ay;

e KJaccu(UUIUpPOBaTh B3aMMHOE PACHOJIOXKEHHUE MPSAMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B
IIPOCTPAHCTBE, MIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO OINEPHUPOBATH MOHATUSAMH, CBA3aHHBIMH C YIJaMH B INPOCTPAHCTBE: MEXIY
IPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSIMOM U IUIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CBOOOJHO pAaclo3HaBaTh OCHOBHBIE BUAbl MHOTOIPAaHHUKOB (MpU3Ma, MHpaMHUIA,
pSMOYTOJIbHBIN Mapasienenunes, Kyo);

e KJIaccU(ULIHUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHHUS JUIsl KJIaCCU(PUKALINN;

e CcBOOOJHO ONEPHPOBATH TOHATHSIMHU, CBS3aHHBIMM C CEUEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

e  BBINOJIHATH MapajielbHOE, HEHTPAJILHOE U OPTOTOHAIBHOE MPOEKTHpOBaHHE (UTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (UTyp Ha MIOCKOCTH;

e CTPOUTH CEYEHHS] MHOTOIPAHHUKOB DPA3JIMYHBIMU METOJIaMH, BBINOJIHSATH (BBIHOCHBIE)
TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOINAAM  [OBEPXHOCTEW  MHOTOIPAaHHUKOB  (Mpu3Ma, MHpaMUia),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

e  CBOOOJHO ONEPUPOBATH MOHITHIMHU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IMIIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI;



CBOOOJIHO OMEPHPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOpJWHATAM B
POCTPAHCTBE;

BBIMOJIHATH JICHCTBHSI HAJl BEKTOPAMH;

peliath 3aJa4d Ha JIOKA3aTelIbCTBO MAaTEMAaTHYEeCKUX OTHOIMICHHH M HaXOXKICHHUE
FCOMETPHUYUCCKUX BEJIIMYHH, TPUMEHSS H3BECTHBIC METO/IbI [TPH PEIICHUN MAaTEMaTHUYCCKUX
3a/1a4 MOBBIIMICHHOTO M BHICOKOTO YPOBHS CIIOKHOCTH;

OPUMEHSTh MPOCTEUIIME MPOTPAMMHBIC CPEJICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4;

U3BJICKaTh, MPEOOPA30BLIBATH M MHTCPIPETUPOBATH HHPOPMAIIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX QUTypax, MPEACTABICHHYIO Ha YePTEkKAaxX U PUCYHKAX;

NPUMEHSTH MMOJyYCHHBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh M aHAIM3UPOBATh pealibHbIC
CHUTYAIUH, IPUMEHSITh U3YUYCHHbIC TIOHSTHS B IIPOLIECCE MOMCKA PEIICHUS MATEMATHYECKU
c(OpMYyIIMPOBAHHONH TIPOOJIEMBI, MOJECIUPOBATh pPEATbHBIC CHUTyallUd Ha S3bIKE
TFEOMETPUH, HCCICI0BATh MOCTPOCHHBIC MOJEIU C HCIOJIBb30BAHUEM TICOMETPUYCCKUX
MOHSATHI W TeopeM, ammaparta aareOpbl, peniath MPaKTHYECKUE 3ajadyd, CBSI3aHHBIC C
HAaXO0X/ICHHEM FeOMETPUUYECKUX BEITUYHH;

UMETh IPE/CTaBICHUs 00 OCHOBHBIX dTarax pa3BUTHs MCOMETPHH KaK COCTABHOW YacTH
byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

KomnunuectBo yacoB

OnextponHbie (TU(POBLIC)

n/m Bcero KonTponbubie [IpakTuueckue o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
1 BBenenue B cTepeoMeTpuio 23 1
2 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH B 25
IPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHororpaHHiKu 7 1
7 BeKTopsl B IPOCTPaHCTBE 12
8 [ToBTOpEHmE, 0600IIEHNE U CUCTEMATHU3AIIHS 5 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KosmuecTBo wacoB [ara DIIEKTPOHHBIE
I/ Bcero | Kourtponsubie | IlpakTuyeckue | H3y4eHHs udposbie
paboThI paboThI o0Opa3oBaTeNbHbIC
pecypchl
1 OcHoBHbI€ NpaBUiIa U300pakeHUsI HA PUCYHKE INIOCKOCTH, 1
napajuiesIbHBIX NPSIMBIX (OTPE3KOB), CEPEeIMHbI OTPE3Ka
2 [lonsTHs cTrepeoMeTpun: TOUKa, psAMasi, IIIOCKOCTb, 1
npocTtpaHcTBO. OCHOBHBIE ITPaBUiIa H300paKEHUS HA PUCYHKE
IJIOCKOCTH, NMAapaJIJIENIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHbI
OTpe3Ka
3 [TonsTus: mepecekaronuecs MIOCKOCTH, MEPECEKAOITUECS 1
psiMasi ¥ IJIOCKOCTh; MOJYIPOCTPAHCTBO
4 [TonsTHs: nepecekarouecs MIOCKOCTH, IepeceKaromuecs 1
psiMasi ¥ IJIOCKOCTh; MOJYIPOCTPAHCTBO
5 MHororpaHHMKH, H300paKeHHe MPOCTEUIINX 1
IIPOCTPAHCTBEHHBIX (DUTYpP, HECYIIECTBYIOIIMX O0BEKTOB
6 MHororpaHHMKH, H300paKeHHe MPOCTEUIINX 1
IIPOCTPAHCTBEHHBIX (DUTYpP, HECYIIECTBYIOIINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHSI U3 HUX 1
8 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CAEACTBHSI U3 HUX 1
9 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX. 1
CrniocoObl 3a/1aHus NIPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TJIOCKOCTEH
10 | U3o0pakeHue ceueHUi MMpaMuIbl, Kyoa U TIPU3MBI, KOTOPEIE 1
MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepeceyeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEUEHUN Pa3HbIMU IIBETAMU
11 | U3o0paxkeHue ceueHui nupaMuibl, KyOa U MpU3Mbl, KOTOPbIE 1

POXOJIAT uepe3 ux péopa. M3o0pakeHue nepeceueHus




IIOJIYYEHHBIX IIJIOCKOCTEN. PackpalmBanue NOCTPOEHHBIX
CCUYCHUI Pa3HBIMU LIBETAMU

12

N300pakenne ceueHuil mupaMuibl, Kyoa U IpU3Mbl, KOTOpPbIE
IPOXOAAT uyepe3 ux pédpa. Mzo0pakeHue nepecedyeHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpalmBaHue NOCTPOESHHBIX
CCUCHUI Pa3HBIMU LIBETAMU

13

N300pakenne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOpPbIE
IPOXOAAT uepe3 ux pédpa. MzoOpakeHue nepecedyeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOECHHBIX
CCUEHUI Pa3HBIMU IIBETAMU

14

Mertoza cineoB i HOCTPOSHHUS CEUEHHI

15

Merton cnenoB i OCTpoeHus ceueHuii. CBoiicTBa
IIEPECCYECHU M NPSIMBIX U IUNIOCKOCTEN

16

Meron cnenoB aiis mocTpoeHus ceuenuid. CBoiicTBa
NepeceyeHmil MPSMBIX U MIIOCKOCTEN

17

[Toctpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha
péopax. Co3iaHre BEBIHOCHBIX YepTeXKel U 3alluCh 11aros
ITOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh I11aroB
MTOCTPOCHUS

19

[Toctpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha
péopax. Co3iaHre BEBIHOCHBIX YepTeKel U 3aluCh 11aros
ITOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh II1aroB
IMOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o MPONOPIIMOHATBHBIX
orpe3kax. [logobue TpeyroJsHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSX Ha BBIHOCHBIX uepTexax. Mcropus pa3Butus
TUTAHUMETPUU U CTEPEOMETPUH

23

KontponbHas padota "Axkcuomsl crepeomerpun. CedeHus"




24

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE.
CkpemuBaroniuecs npsmele. [IpusHakn ckpemuBarOmuxcs
npsMbIX. [lapauienbHble IpsiMbIE B IPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAaHUM U €IMHCTBEHHOCTH MPSAMOM
NapaJuIeIbHON JAHHOU MIPSAMOM, IPOXOIAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU npsaMoil. Jlemma o
[IEPECEYEHUH NMAPAIIIEIBHBIX IPSIMBIX INIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsIMBIX. Teopema o TpEX
MapajuieabHbIX OPsMbIX. Teopema 0 CKpENMBAOIIUXCA
MPSAMBIX

27

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
MapajuIebHOTO MPOSKTUPOBaHUS. M300paskeHne pa3HbIX
¢buryp B mapayuieIbHON MPOESKINN

28

enTpanpHas NpoeKUusa. YTOI C COHAIIPaBICHHBIMU
CTOPOHAMU. YTOJ MEXAY IPSIMBIMU

29

33)13'—11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICIOBAHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[ToHsTHSA: MapaIEeNbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTse. [Ipu3Hak nmapanienbHOCTH NPSIMON U
1ockocTH. CBOMCTBA MapaJUICILHOCTH MPSIMON U TIJIOCKOCTH

31

I'eomeTprueckue 3aa4un Ha BEIYMCIICHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJIEIbHOCTHIO MPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne ceuenus, MPOXOASIIETO Yepe3 JaHHYIO IIPSIMYIO
Ha 4epTekKe U NapajljIebHOro Apyrou npsmoi. Pacuér
OTHOIIEHUH

33

[TapannensHas NpoeKUUs, IPUMEHEHUE ISl TOCTPOCHUS
cedeHuit Kkyda u nmapautenenumnena. CBoricTBa
napajuieJIenumnea 1 Ipu3Mbl

34

[TapamnensHble iockocTr. [Ipu3Haku napamienbHOCTH IBYX
IIJIOCKOCTEN




35

Teopema 0 nmapajuIeIbHOCTH U €JUHCTBEHHOCTHU IIOCKOCTH,
MPOXOJISIICH Yepe3 TOUKY, HE TPUHAJICHKAITYIO TAHHOM
IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36 | CpolicTBa mapajuIeIbHBIX IUIOCKOCTEH: O MapaIeIbHOCTH
MPSIMBIX TIEPECEUCHHS ITPU NEPECCUCHUH BYX MapauIeIbHBIX
TIOCKOCTEH TpeThen

37 | CoiicTBa mapajuieNbHbIX INIOCKOCTEH: 00 oTpe3Kax
HapauIeIbHBIX MPSIMBIX, 3aKITIOUEHHBIX MEXKITY
napajuieIbHBIMU TUIOCKOCTSIME; O TIEPECEYCHUH TPSIMOH C
JBYMsI TApAJIJIETbHBIMU TIOCKOCTSIMH

38 | IloBropenue: Teopema [ludaropa Ha TUIOCKOCTH

39 | [loBTOpEHHE: TPUTOHOMETPUS MIPSIMOYTOJIBHOTO
TPEyroJIbHUKA

40 | CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TTapaJuIeIIeITHIIe /1A

41 | BeryucieHue QIMH OTPE3KOB B KyO€ M IPSIMOYTOJIbHOM
napauiesienumne e

42 | TlepneHaUKYISPHOCTD NPsAMON U mIockocTH. Ilpu3Hak
NEPIIEHAUKYISIPHOCTH MPSIMOI M TUIOCKOCTH

43 | IlepneHaUKYISIPHOCTD NPSAMON U mIIocKocTH. IIpu3Hak
NEPIIEHAUKYISIPHOCTH MPSIMOI M TUIOCKOCTH

44 | Teopema 0 CyIIECTBOBAaHUH U €AMHCTBEHHOCTH MPSMOI,
MPOXO/IAIICH Yepe3 TOUKY MPOCTPAHCTBA
NEePIEHAUKYISPHOH K MIIOCKOCTH

45 | [110CKOCTH U NEePHEeHIUKYIISIPHbIE UM IIPSIMbIE B
MHOT'OIpaHHHKaxX

46 | [ImockocTy U MEepHEeHIUKYIISPHBIE UM MPSIMbIC B
MHOT'OIpaHHHKaxX

47 | Ilepnenaukyssip 1 HakJIoHHas. [locTpoeHue neprneHanKysapa
13 TOYKU HA IPSIMYIO

48 | Ilepnenaukyssip 1 HakJIoHHas. [locTpoeHue neprneHanKysapa
13 TOYKU HA IPSIMYIO

49 | Teopema o TpEX nepHeHIUKYsipax (mpsMasi 1 oOpaTHas)

50 | Teopema o Tpéx mepreHaUKYIsIpax (psimast 1 oOpaTHas)




51

Yron Mexay CKpenMBatOIUMUCS IPSIMbIMHU

52 | Ilouck nepneHAUKYISPHBIX MPSIMBIX C IOMOIIBIO
NIEPIEHJUKYISIPHBIX IUIOCKOCTEN

53 | OproroHagbHOE IPOSKTHPOBAHUE

54 | [loctpoenue ceueHuit Kyoa, IpU3Mbl, IPABUIBHON MUPaMUIBI
C IOMOIIBIO OPTOTOHAIIBHOM MPOEKIIUU

55 | Iloctpoenue ceuenuit Kyda, IpU3Mbl, IPABUILHONU MAPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOM IPOEKIIHH

56 | CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH.
[1710CKOCTH CUMMETPUI B MHOTOI'PaHHHUKAX

57 | Ilpu3Hak neprneHauKyIspHOCTH IPSIMOM U IIIOCKOCTH Kak
CJIEJICTBHE CUMMETPHUHU

58 | IIpaBriibHBIC MHOTOTPAaHHUKHU. Pacu€T paccTosHUI OT TOUKH
J10 TUIOCKOCTH

59 | IIpaBriIbHBIC MHOTOTPAaHHUKHU. Pacu€T paccTosHUI OT TOUKH
J10 TUIOCKOCTH

60 | CrocoObl OIyCTUTh MEPIEHANKYISIPBl: CHMMETPHSI, CABUT
TOYKH 110 NapaJuIeIbHON IPSIMOM

61 | CnBur no HenmapauielbHOW NPSIMOi, ”3MEHEHHE PACCTOSTHUM

62 | KonTponpHas pabora "B3anmHoe pacroyiokeHue MpsiIMbIX U
TIJIOCKOCTEH B IpoCTpaHCTBE"

63 | [loBTOpeHue: yroyu Mexay NpsSMbIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64 | [loBTOpEHUE: Yol MEXIY CKPEUTHBAFOIIIUMUCS MTPSIMBIMH B
IIPOCTPAHCTBE

65 | ['eomerprueckue METOIbI BEIYUCIICHUS YTIIa MEXKTY MPSIMBIMH
B MHOTOTpaHHUKAaxX

66 | AByrpanuslii yron. CBOMCTBO TUHEHHBIX YIIIOB IBYTPaHHOTO
yria

67 | IleprienaukynspHbIe TUIOCKOCTH. CBOWCTBA B3aHMHO

NCPICHAUKYIISIPHBIX ILIOCKOCTEM




68 | IIpu3HaK nepreHUKYIIPHOCTH TUIOCKOCTEH; TeopemMa o 1
MIPSIMOM MIepeceyeH sl IByX IJIOCKOCTEHN MepreHANKYISIPHBIX
TPEThEN IIIOCKOCTH

69 | [IpsaMoyTonbHBIN Mapauienenue; Kyo; n3MepeHus, 1
CBOMCTBA MPSIMOYTOJILHOTO Napajulesienuneaa

70 | Teopema o nuaroHadu NPSIMOYTOJIBHOIO MapajuleNienuneaa u 1
CJIEJICTBHE U3 HEE

71 | CrepeomeTpuyecKue U MPUKIAAHbIE 3a7a4H, CBI3aHHBIE CO 1
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U IJIOCKOCTU

72 | IloBTOpeHuUeE: CKpEeIIMBAIOIINECs MPsIMbIe, TapalieIbHbIe 1
IJIOCKOCTH B CTaHJIAPTHBIX MHOTOTPaHHUKAX

73 | Ilapa mapauienbHBIX TUIOCKOCTEH HA CKPEIUBAIOIITUXCSI 1
MPSIMBIX, PACCTOSIHUAE MEX]TYy CKPEIIHBAIOIIMMHUCS MPSIMBIMH B
IIPOCTBIX CUTYAIUSAX

74 | PaccTosiHME OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1
JI0 TJIOCKOCTH

75 | Boruncnenue pacCTOSIHUN MEXY CKPELIMBAIOIIUMUCS 1
MPSIMBIMU C TIOMOIIIBIO MEPHIEHAUKYIISIPHON MIIOCKOCTH

76 | TpéxrpanHblii yroa, HepaBEHCTBA JIJIsl TPEXTPAHHBIX YTJIOB. 1
Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIiia

77 | DnemeHTHI c(hepruIecKOr TEOMETPUH: T€0Ie3NIECKUE JTMHUN 1
Ha 3emie

78 | KonTposbHas padoTa "VYTibl U pacCTOSTHHS" 1

79 | Cucremarnsanus 3HaHui "MHOTOTpaHHHK H €0 3JIEMEHTH" 1

80 [Mupamupa. Bunasl nupamua. [IpaBunsHas nupamuia 1

81 | [lpm3ma. [Ipsmas u HakoHHas npu3MBL. [IpaBuiibHas mpu3zma 1

82 | Ilpsimoit mapasienenune 1, mpsMOYTOJIbHBIN MapajieNenumnes, 1
KyO

83 | Bemykisle MHororpanHuku. Teopema Diinepa 1

84 | Bemykisle MHOTOTpaHHuKH. Teopema Ditnepa. [IpaBuiibHbIe 1
Y MIOJTYITPaBUIIbHbIE MHOTOTPAHHUKH

85 | KontponpHas padota "MHoOrorpaHHUKH" 1




86 | [lonaTue BeKTOpa Ha MJIOCKOCTH U B POCTPAHCTBE 1
87 | Cymma BEKTOPOB 1
88 | PasHoCTH BEKTOpPOB 1
89 | IIpaBuio mapaienenumnena 1
90 | YMHOXEHHEe BEKTOpa Ha YHCIIO 1
91 | PaznosxeHue BeKTOpa Mo 0a3ucy TPEX BEKTOPOB, HE JIEKAITUX 1
B OJTHOU TUIOCKOCTH
92 | CkamsapHOe IPOU3BEICHUE 1
93 | Beruuciienue yria Mexay BEKTOPaMHU B IIPOCTPAHCTBE 1
94 | IlpocTeiimue 3a1a9u ¢ BEKTOPAMU 1
95 | [Ipocteitmue 3a1a4u ¢ BEKTOPAMHU 1
96 | Ilpocteiimue 3aqa9u ¢ BEKTOPAMU 1
97 | IllpocTeiimue 3a1a9u ¢ BEKTOPAMU 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH 1
99 | O6o0meHne u cucTeMaTru3anus 3HaHAK 1
100 | MToroBasi KOHTpOJIbHAs paboTa 1
101 | MroroBas KOHTpOJIbHAS paboTa 1
102 | O6GobuIeHue 1 cucTeMaTH3aIus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

VYyeOnuk «Maremartuka: aaredpa u Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus»

10-11 xmaccel. ba3oBerit u yriryosnennsiid ypoBau. ABTopsl AtanacsH JI.C., byryzos B.®.,
Kanomues C.b. u np. Mocksa, usa. «IIpocsemenuey»; 2020 rox.

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA
METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

VYyeOnuk «Maremartuka: ajaredpa u Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus»

10-11 xmaccel. ba3oBerii u yriryosnennsiii ypoBau. ABTopsl AtanacsH JI.C., byry3os B.®.,
Kanomues C.b. u np. Mocksa, usza. «IIpocsemenuey»; 2020 rox.

«3agaun no reomerpun» 7-11 knaccel. ABTopsl 3uB b.I'., Meitnep B.M., baxanckuii A.T'.,
Mocksa, uzg. «IIpocsemenne»; 2019 roa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

1. Ilopran qucranmonHoro o0yuenus (do2.rcokoit.ru). IHTepakTHBHBIE KYPCHI IO OCHOBHBIM
IpeMeTaM IIKOJIbHOM IPOTrpaMMsl;

2. Poccuiickas snexkTponHas mkouna (resh.edu.ru). Bugeoypoku u TpeHa)kepbl 1o BceM y4eOHbIM
npeaMeram;

3. MockoBckast anekTponHas mkosa (uchebnik.mos.ru/catalogue). Buneoypoku u crienapun
YPOKOB;

4. Tlopran UnaTepuer ypok (interneturok.ru). bubnuoreka BUAEOYpOKOB MO HIKOJIHHOM
porpamMme;

5. lMopran Sxnacc (yaklass.ru). Buneoypoku u TpeHaXephl;

6. Ilnomanka O6pazoBarenbHOro nentpa «Cupuyce» (edu.sirius.online);

7. IlopTan moAroToBKH 00y4aromuxcs K rocy1apcTBEHHON UTOroBoi arrecranuu “Pemry EI'D”
(ege.sdamgia.ru);

8. [TopTai a1t MOATOTOBKY O0YJArOIMIUXCs K yIaCTHIO BO BCEPOCCHICKHX MMPOBEPOYHBIX paboTax
“Pemry BIIP” (vpr.sdamgia.ru);

9. DnekTpoHHBIE yueOHUKH u3narenbeTa “TIpocBemienue” (media.prosv.ru);
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