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MMOSACHUTEJIBHASA 3AIIUCKA
Pabouas mporpamma mno yuyebHomy npeamery «I'eomerpusi» yriayOnEHHOTO ypOBHS MpenHa3HAYEHA
i oOywaromuxess 10-11 xmaccoB Texnomormueckoro npodmis MAOVY numes Ne§ wmmennm H.H.
PykaBuimnukoBa r. ToMcka.
IIporpamma coctaBieHa Ha ocHoBe PenepanbHON pabodel HporpaMMbl y4yeOHOro IpeaMeTa
«["eomeTpusi» Ha ypoBHE CpeAHEr0 0O0IIero 0Opa30BaHMs M MOJUICKHT HEMOCPEICTBEHHOMY MPUMEHEHHIO
npu peannszauuu oos3arenpHoit yuactu OOII COO.

[lepeueHb HOPMATUBHBIX IOKYMEHTOB, HCIIOIb3YEMbIX IIPU COCTaBICHUU pabouell IpOrpaMMBl:

1. ®enepanbubiii 3akoH oT 29 nekabps 2012 1. Ne 273-®3 «O6 ob6pa3oBanuu B Poccuiickoit
denepauuny;
2. ®denepalibHBI  TOCYAAPCTBEHHBIM 00pA30BaTEIBHBIN CTaHIAPT CPEIHEro OO0IIero oOpa3oBaHUs

(yTBepkaeH nmpukazoM MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepaunu ot «17» mas 2012 r.
Ne 413 B pen. ot 11.12.2020);
3. DenepanbHOi 00pazoBaTEILHON IPOTPAMMBI CpEeTHEro o01Iero oopa3oBanus (YTBEpKIeH IPUKa30M
MunucrepcrBa npocserienus Poccuiickoit @enepanyn ot «23» HosiOpst 2022 1. Ne 1014);
4, [Tpuka3 MunuctepctBa npocBemieHuss PO ot 2lcentsOps 2022 r. Ne 858 00 yTBepkIeHUU
¢denepanbHOro mepedHss y4yeOHUKOB, JOMYIIEHHBIX K MCIOJb30BAaHUIO MpPHU peaau3alMd HMEIOIUX
TOCYJIaPCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTENIbHBIX MPOTpaMM HAdadbHOTO OOIIETro, OCHOBHOTO OOIIETO,
cpeaHero odmero 06pa3oBaHus OpraHU3alUsIMU, OCYLIECTBIISIOIIUMA 00pa30BaTENIbHYIO AESTEIbHOCTD;
5. Konuenmus pa3Butus mMareMaTHueckoro obpazoBaHus B Poccuiickoit denepaunu, yTBepKIeHHas
Pacnopsoxkenuem nmpasurenbsctBa Poccuiickoit denepanyu ot 24.12.2013 r. Ne 2506-p.
6. Canllun 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHM3alusM BOCIIUTaHUS
1 00y4eHHUSI, OTJIbIXA U 03/IOPOBIICHUS JIETEH U MOJIOACIKH;
7. OcHoBHas oOpa3oBaTelibHas Mporpamma cpeanero oomero oopasoanuss MAOY nuues Ne 8 umenu
H.H. PykaBumnukosa r. ToMmcka;
8. [Tporpamma Bocriutanust MAOY numest Ne§ umenn H.H. Pykapumnankosa r. Tomcka
9. VYyeOnoro mnana MAOY nunes Ne§ umenn H.H. PykaBumnukosa r. Tomcka;

Pabouas mporpamma HampaBieHa Ha oOecreueHHe JOCTH)KEHUH MIIaHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS
OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHETO OOIIEro 00pa3oBaHMUsL.

[IporpaMmma  mpenHa3HaueHa JUId IPOBEICHUS YPOKOB T€OMETPUM IO Yy4eOHO-METOJIUYECKOMY

koMmIuiekcy ArtanacsaH JI.C., byry3oB B.®. u apyrue 10-11 ki

I'eomerpus siBiIsieTCSl OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpeAHEro o0miero oopa3oBaHus, Tak Kak

o0ecreynBaeT BO3MOXHOCTh M3YUEHHS! TUCHMIUIMH €CTECTBEHHO-HAYYHOM HANpPaBICHHOCTH M MPEIMETOB
TYMaHUTapHOTO IuKJa. Jlornyeckoe MplieHue, QopMUpyeMOe TMpH H3YyYEHUH OO0y4YaroUUMUCS

MMOHATUMHBIX OCHOB TCOMCTPpHUHU, IIPHU AOOKA3aTCIBCTBEC TEOPEM W IIOCTPOCHHMHU ULCIOYKH JIOTHUYCCKUX



YTBEPXKIEHUH TPH pEIICHHH TEeOMETPHYECKHX 3a7ad, YMEHHE BBIJBUTaThb M OINPOBEPraTh T'MIIOTE3bI
HETOCPEACTBEHHO HCIONB3YIOTCA MPH PEIICHUH 337a4 EeCTeCTBEHHO-HAYYHOTO IIHMKJIA, B YaCTHOCTH
du3nueckux 3amad.

Llens ocBoeHMs mporpammMbl ydeOHOro Kypca «l'eomerpusi» Ha yriayOnEHHOM ypOBHE — pa3BUTHE
VHJIMBHIYAIIbHBIX ~ CIIOCOOHOCTEH OOydYalomuxcs TpH HW3YyYCHUH TEOMETPUH, KaK COCTaBIISIONICH
npeaMeTHoi obnactu «MaremaTnka U HHGOpPMATHKa» depe3 oOecriedeHre BO3MOKHOCTH MPHOOPETEHUs U
UCTIONIb30BaHUsl OoJiee TIIyOOKMX TEOMETPUYECKMX 3HAHMW M JeWCTBUH, cHenM(DUUYHBIX T€OMETPHUH, H
HEOOXOIMMBIX [UIS YCIEHUIHOTO MPOQECCHOHATBHOTO 00pa3oBaHMS, CBA3aHHOTO C HCIIOJIb30BAaHHEM
MaTeMaTHKH.

[IpuopuTeTHBIMH 3ala4aMu Kypca TEOMETpPHHM Ha YIIIyOJEHHOM YPOBHE, PpACIIUPSIIOIMUAMHU |
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paclMpeHue TPeICTaBICHUS O TEOMETPHHM KaK 4YacTH MHUPOBOH KYJIbTYphl M (OpPMHUpPOBAaHUE
OCO3HaHUS B3aUMOCBSI3U TEOMETPHUHU C OKPYKAFOIIUM MUPOM;

(dbopMHUpOBaHKE MPEICTABICHHUS O IPOCTPAHCTBEHHBIX (UTYypaxX Kak O BaKHEHIINX MaTeMaTHYECKUX
MOJIEIISIX,, TO3BOJISIONIMX ONKMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOIIEro MUpA, 3HAHNE TIOHATHIHOTO
anmapata 1o pasaeny «CtepeoMeTpHs» yaeOHOro Kypca TeOMeTpHH;

(¢opMHpOBaHHE YMEHHUS BIa/leTh OCHOBHBIMH IOHSATHSMHM O IPOCTPAHCTBEHHBIX (uUrypax M HX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE T€OpeM, GOPMYIT M YMEHUE UX NMPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMBI
Y HaXOJUTh HECTAHAAPTHBIE CIOCOOBI PEIICHHS 3a/1a4;

(dbopMHpOBaHKE YMEHHs paclio3HaBaTh HAa YepTekaxX, MOJEINAX U B peabHOM MUPE MHOTOTPAHHUKH U
TeJla BPalleHUsl, KOHCTPYHUPOBATh T€OMETPHUECKUE MOJIENH;

dbopMHpOBaHHE TIOHMMAHHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO TIIOCTPOCHHUS MaTeMaTHYECKUX
TeopHii, HOPMUPOBAHNE TIOHUMAHHUS POJIA AKCHOMATHKH TIPH MTPOBEACHNUHU PACCYKICHHH;

(dbopMHpOBaHHE YMEHHMs BIAJeThb METOJAaMHU JOKa3aTelIbCTB M AJITOPUTMOB PELICHMs, YMEHHs HX
IPUMEHSTh, IPOBOIUTH JJOKa3aTeIbHbIE PACCYKICHUS B X0O/I€ PELICHUS CTEPEOMETPUUECKHX 33/1a4 U 3aj1ay C
NPaKTUYECKUM CO/IepKaHueM, (OpMHUpOBaHUE TPEACTABICHUS O HEOOXOIMMOCTH JO0Ka3aTelbCTB IIPU
00OCHOBaHMM MAaTEMAaTHYECKUX YTBEP)KICHHA W POJIH aKCHOMATUKA B TIPOBEACHUHM JIEAYKTHBHBIX
pacCyKIeHUN;

pa3BUTHE M COBEPILIEHCTBOBAHHE MHTEUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEW O0ydaroluxcs,
MIO3HABATEIIEHOM AaKTHBHOCTH, WCCIENOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIICHHS, HWHTEpeca K
U3YYEHHUIO TEOMETPUH;

¢dopmupoBaHre (PyHKIIMOHATLHOW T'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUH: YMEHHUsS PacClO3HaBaTh
IPOSIBJIICHUS] TEOMETPHUYECKUX MOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B peaibHBIX KU3HEHHBIX CUTYaLUsAX

U TpU M3yYEHUH JAPYTUX Y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,



MOJIEIUPOBAHMSI PEANIbHBIX CUTYallUH, UCCIIE0BaHMsI IIOCTPOCHHBIX MOJENEH, MHTEpIIPETalluK TOJIy4YE€HHBIX
pe3yJIbTaToB.

OCHOBHBIMH  COJIEp)KATEIbHBIMU JIMHUSAMHU yueOHOro kypca «l'eomerpus» B 10-11 xmaccax
ABISIOTCS: «lIpsiMble M MIIOCKOCTH B IMPOCTPAHCTBE», «MHOrorpaHHukmn», «Tena BpameHus», «Bexkropsl u
KOOPJIMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B PI'OC COO TpeboBaHuEe «yMETh ONEPUPOBATH MOHATUSMUY», PEICBAHTHBIX
reoMeTpur Ha yriayOnéHHOM ypoBHe oOydenmst B 10—11 kimaccax, OTHOCHUTCS KO BCEM COJICpPKATECIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTUYECKUX YMEHHUI pachpenensercss He TOJbKO II0
COJIepKATENbHBIM JIMHUAM, HO M 1o rogam oOyuenus. ConepkaHue oO0Opa3oBaHMs, COOTBETCTBYIOLIEE
IpeIMETHBIM pe3ynbraraM ocBoeHus DenepanbHoil pabouell MmporpaMmbl, paclpeneia€éHHbIM 10 Trojam
00y4YeHHs, CTPYKTYPHPOBAHO TaKUM O00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIAAIBHBIM BOIIPOCAM
oOyyaromuecs: o0palaJuch HEOJHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAJEHUE I'€OMETPHUECKUMHU
HNOHATUSAMM M HaBBIKAMM  IIOCJIEJOBAaTEIbHO M  IOCTYHNAaTeIbHO, C  COOJIIOJIEHHMEM IpHHLUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAaTh B OOILIYI0 CUCTEMY TI'€OMETPUYECKUX IPEJICTaBICHUN
00yJaromuxcsi, pacIupsis v yriryossis e€, o0pasyst MpOYHbIe MHOKECTBEHHBIE CBS3H.

Ilepexon K U3y4E€HUIO T€OMETPUU Ha YIIIyOJEHHOM YPOBHE I103BOJISIET:

co3naTh  ycioBus g aupdepeHumanuu  0OydeHHUs, IOCTPOCHUS  MHIAMBHIYaJIbHbBIX
o0pa3oBaTeNbHbIX MpOrpamMM, OOECHeYUTh YIUIYyOJEHHOE M3y4YE€HHE TEOMETPUHM KaK COCTaBISIOLIEH
yuebHoro npeaMera «MareMaTHKay;

MOJITOTOBUTh OOYYAIOUIMXCS K MPOJODKEHHIO M3YYEHHUs] MaTeMAaTUKU C Y4€TOM BblOopa Oymymieit
npodeccuu, odecneunBas IPeeMCTBEHHOCTh MEXKAY OOIIUM U PO ECCHOHATBHBIM 00pa30BaHUEM.

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX [UIsl H3ydyeHHUs YydeOHoro kypca «['eomerpus» Ha
yriry6oinenHoMm ypoBHe — 204 daca: B 10 kmacce — 102 yaca (3 uaca B Henemo), B 11 kmacce — 102 gaca (3

yaca B HEJIEIIO).

1. COAEP’) KAHUE YYEBHOTI'O ITPEIMETA

1.2. Conep:xanue odyuenus B 10 kiaacce.

1.2.1. TIpsiMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE.

OCHOBHBIE TOHATHS CTepeoMeTpuHu. Touka, MpsMas, IUIOCKOCTb, MpocTpaHcTBO. [lonsTue 00
AKCHOMATHYECKOM MTOCTPOSHHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOe pacronokeHHe TpPSIMBIX B TPOCTPAHCTBE: IEPECEKAIoNIUecs, TNapaielbHble |
CKpeluBaromuecs: mpsMble. [Ipu3HakW CKpemMBAIOUIMXCS MPsAMBIX. [lapauienbHOCTh TPSAMBIX |
IUIOCKOCTEl B MPOCTpPAHCTBE: MapajleNbHbIe MPsSMbIE B NMPOCTPAHCTBE, MAPaICIBHOCTh TPEX MPAMBIX,
NapaJIeIbHOCTh TIPSMOW M IIOCKOCTH. [lapaiienbHOe W IEHTpalbHOE MPOCKTHPOBAHUE, W300paKeHHE

¢uryp. OCHOBHBIE CBOWCTBAa MapajuIeILHOTO TpOeKTHUpoBaHMs. M3o00paxkeHue ¢Guryp B mapauiebHON



NPOEKUMU. YTIJIbl C COHANmpaBICHHBIMM CTOPOHAMH, Yrojl MEXAYy MNpsAMbIMA B HPOCTPAHCTBE.
[TapamnenpbHOCTh  IUIOCKOCTEW: MapajUlelbHbIE IUIOCKOCTH, CBOWCTBA IMAPAJUIEIBHBIX IIJIOCKOCTEH.
[Ipocreiimme mnpocTpaHCTBEHHBbIE (UIYphl HA IUIOCKOCTH: TETpa’Jp, NapajliesienuIe],, MOCTPOSHHUE
CEYECHU.

[lepneHquKyISIpHOCTD IPSIMOM U INIOCKOCTH: NMEPIEHAUKYISIPHBIE MIPSMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuleJbHble U MEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O MPsIMOW MEPIEHAUKYIAPHON MmIockocTu. OpTOroHanbHOE NpoekTupoBaHue. Ilepnenaukynsap u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MJIOCKOCTH, MPOEKIUs GUTYPbI
Ha IUIOCKOCTb. llepneHauKyasspHOCTh IUIOCKOCTEH: MNpPU3HAK NEPHEHAMKYJISIPHOCTH JBYX IIJIOCKOCTEM.
Teopema o0 TpEX nepHeHAUKYISAPaAX.

VYriael B NPOCTPAHCTBE: YO MEXKAY NPAMOM M IIOCKOCTBIO, ABYTPAHHBIA YIroJ, JIMHEHHBIA YroJ
JBYT'pPaHHOrO yria. TpéxrpaHHblil 1 MHOTOrpaHHble yriibl. CBOMCTBA IUNIOCKUX YIJIOB MHOTOIPAHHOIO yTJa.
CBoiicTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHMHYCOB W CHUHYCOB MJIf
TPEXIPAHHOTIO YIJIA.

1.2.2. MHOTOTpaHHUKH.

Bunabl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. lIpusma: n-yronbHas mnpusma, Opsmas H
HAKJIOHHAas TPHU3MbI, OOKOBasg M TIONHAS MOBEPXHOCTh mNpu3Mbl. [lapamnenenunen, NpSIMOYTOIbHBIN
napajuiejenunes] u ero cpoiicrea. Kparyaiiimme myTv Ha TOBEPXHOCTH MHOTOTpaHHHKA. Teopema Diinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yronpHas nupaMuja, IpaBUIbHAs M yceu€HHas
nupamuel. CBoiicTBa pédep U OOKOBBIX TpaHel MpaBUIbHOW MHpaMuibl. [IpaBUIBbHBIE MHOTOTPAHHUKU:
npaBWibHAs NpU3Ma W MpaBWIbHAs NHPaMHUIA, MPABUIbHAs TPEYrojibHas MNUPAMHUAA W MPABUIIbHBII
TeTpas’p, ky0. [IpencraBiaeHue o npaBUIbHBIX MHOIOIPAHHUKAX: OKTA3Ip, AOJAEKAdAP U UKOCASP.

Bbruncnenue 3J€MEHTOB MHOTOTPaHHHUKOB: péOpa, nauaroHan, yriabl. Ilnomans OGokoBoit
MOBEPXHOCTU U TIOJIHOW TOBEPXHOCTH NPSMOW MPHU3MBI, IUIOMIAJb OCHOBAHUN, TeopemMa O OOKOBOH
MOBEPXHOCTH TpsiMON Tpu3MblL. [1nomaas O0OKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON MUPAMHU/IBI,
TeopeMa O TJIOMIAAN YCEUEHHON TUPaMU/IbI.

CumMeTpHsi B MPOCTPAHCTBE. DJIEMEHThl CHMMETPHUH MPaBUIIbHBIX MHOTOIpaHHUKOB. CHUMMeTpHUs B
MPaBUILHOM MHOTOIPAHHUKE: CUMMETPUs MapasuiesienuIeia, CHMMETPUS MPABUIIbHBIX MPU3M, CUMMETPHS
MPaBUIILHON MTUPAMUIBIL.

1.2.3. BekTopsl 1 KOOPIUHATHI B TPOCTPAHCTBE.

[loHsTHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPa, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABICHHbIE W TPOTHUBOIOJIOXHO HANpaBIICHHbIE BEKTOpPHI. PaBEeHCTBO BEKTOPOB.
JleficTBUsL ¢ BEKTOpaMH: CJIOXKEHHE M BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE
BEKTOpa Ha 4mucio. CBOICTBA CIOKEHUSI BEKTOpOB. CBONCTBA YMHOXKEHUSI BEKTOpa Ha yucio. [loHarue

KOMIUTaHapHbIe BeKTOphl. [Ipu3Hak kommianapHocTu TpEx BekTopoB. IpaBuino napamnenenunena. Teopema



0 pa3JoKEHUU BEKTOpa MO TPEM HEKOMIUIaHApPHBIM BekTopaM. lIpsiMoyroibHas cuctemMa KOOpPAHMHAT B
npoctpanctBe. KoopaunaTel BekTopa. CBsI3b MEKIY KOOPJAMHATAMHU BEKTOpA U KOOPIWHATAMH TOYEK. YTOI
MexIy BekTopamu. CKaIsipHOE MTPOU3BEACHNE BEKTOPOB.

1.2. Conep:xanue ooyuenus B 11 kiaacce.

1.2.1. Tena BpameHus.

[ToHsATHS: UMIMHAPUYECKAsT MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, CPepHUecKas MOBEPXHOCTH,
oOpa3yromue moBepxHocTeil. Tena BparieHus: MWIHHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. Bzanmuoe
pacrosioxeHue cepbl U IIOCKOCTU, KacaTelbHas IJIOCKOCTh K cdepe. M300paxxkeHue Ten BpalleHHs Ha
wiockocTH. Pa3BépTka nununapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00 00BEME IPSIMOYTOJIBHOTO MapalIelIeUIe/1a
u ciieacTBus u3 He€. OOBEM MPSMON U HAKIIOHHOHN MPU3MBI, IIJIMHAPA, MHpaMUIbl U KoHyca. O0BEM mapa u
[IAPOBOTO CEIMEHTA.

KoMb6unanuu ten BpaileHus U MHOTOrpaHHUKOB. [Ipu3ma, BnucanHasi B HMJIMH]IP, ONMKMCAHHAS OKOJIO
mmHapa. Ilepeceuenne cdepsl u mapa ¢ mwiockocteio. Kacanue mapa u cdepsl miockocTsio. [lonstue
MHOTOTPaHHHKA, OIMTUCAHHOTO OKOJIO cpephl, chephl, BIUCAHHONW B MHOTOTPAHHHK HITU TEJIO BPAIICHHSI.

[Inomaap MoBEepXHOCTH LUJIMHPA, KOHYCA, Iomaab cepsl u e€ yacteid. [lonobue B mpocTpaHCTBeE.
OtHomeHne 00HEMOB, TUIONIAIEH OBEepXHOCTEH Moa00HbBIX Guryp. [IpeoOpa3oBanue mo1o0us, TOMOTETHS.
Pemienue 3a1a4 Ha TIOCKOCTH € MCTIOJIB30BAaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceueHWH MHOTOTPAHHUKOB WM TEJI BpANICHHS: CEUCHHS IMWIMHIpA (TapauielbHO |
NEPIEeHIUKYIIPHO OCH), CeUeHHs KOHyca (mapaiebHOe OCHOBAHUIO U TMPOXOJSIIEe Yepe3 BEpIINHY),
CEUEHHS Iapa, METObI MOCTPOSHUSI CEYCHHIA: METO]] CIIEI0OB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]T
nepeHoca CeKyIel TIOCKOCTH.

1.2.2. BekTOpBI 1 KOOPIUHATHI B TPOCTPAHCTBE.

BekTops! B nmpoctpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHoe yMHOXKeHUE BeKTOpoB. CBOMCTBA
BEKTOPHOTO yMHOXkeHHs. [IpsmMoyronbHas cucTteMa KOOpPAMHAT B TpOCTpaHCTBe. KoopauwHaTel BEKTOpa.
Pasnoxxenne BexTopa 1o 6asucy. KoopamHaTHO-BEKTOPHBIA METO/ MTPH PEIICHUH TEOMETPUUYECKHX 3a/1a4.

1.2.3. JIBmkeHUS B IPOCTPAHCTRBE.

JBuwxkenust mpoctpaHcTBa. OroOpaxkenws. [IBmkeHHs W paBeHCTBO ¢uryp. OOmmue CcBOMCTBa
JIBUKEHUH. BUAbl ABIOKEHUHN: apaUIeNbHBIA MEPeHOC, [IEHTpaIbHasi CHMMETPHS, 3€pKaIbHAs CUMMETPHS,

OBOPOT BOKPYT npsiMoil. [IpeoGpazosanust mogodus. [Ipsmas u cdepa Ditnepa.

2. IJTAHUPYEMBIE PE3YJIbTATHBI
2.1. B pe3ynprare wH3y4YeHHs] MaTEMaTHKH Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs Y

obyyaromierocs OyayT chOpMHUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThI:



1) rpax1aHCKOTO BOCITUTAHHS:

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3UIUHN 00YYAIOLIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOT'O WieHA
poccuiickoro oO0IIecTBa, MPEACTABICHHE O MAaTeMAaTHYeCKHX OCHOBAaX (DYHKIIMOHHUPOBAHMS PA3THUHBIX
CTPYKTYp, SIBJIEHUH, Hpoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpBI, OHNPOCHI M JAPYroe), yMEHHue
B3aMMO/ICHICTBOBATh C COLMAIIbHBIMU MHCTUTYTAMU B COOTBETCTBUM € UX (DYHKIMSIMHU U Ha3HAUCHUEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCHMCKON TPaKTAHCKOH WACHTUYHOCTH, YBAXEHHA K NPOIUIOMY U
HACTOALIEMY POCCUHCKON MaTEMATUKH, LICHHOCTHOE OTHOIICHUE K TOCTHKEHUSIM POCCUICKUX MATEMAaTUKOB
Y POCCUICKOM MAaTeMaTU4eCKON LIKOJIBI, UCIIOIb30BAHUE ITUX JTOCTHKEHUH B IPYTUX HAYKaxX, TEXHOJOTHUSX,
chepax S5KOHOMHKHU;

3) lyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSL:

OCO3HaHME JYXOBHBIX IIEHHOCTEH pOCCUICKOrOo Hapojaa, c(HOPMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMS, ITHUYECKOTO IOBEACHMsS, CBS3aHHOIO C IMPAKTUYECKUM IPUMEHEHMEM JOCTH)KEHHH HAYKH U
JESATENIbHOCTBIO YYEHOI0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy1yILIEro;

4) 3CTETUYECKOr0 BOCIIUTAHHUS:

ICTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYass OCTETHKY MAaT€MaTH4YEeCKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pEelIeHUH, pacCcyXJIeHHH, BOCIPUUMUMBOCTE K MaTEMAaTUYECKUM acHeKTaM pa3iMyHbIX
BUJIOB UCKYCCTBA;

5) Gpu3nvecKoro BOCIUTAHUS:

C(OPMHPOBAHHOCT, YMEHHUS TNPHUMEHATh MaTeMaTU4YecKHe 3HaHUS B MHTEpecax 3/0pOBOTO U
Oe3omacHOro obpasza »KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIM PEXHUM 3aHATHM M OTAbIXA, peryispHas (¢ui3nyeckas aKTUBHOCTH), (HU3MUecKoe
COBEPUIECHCTBOBAHKE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHOM €S TEIbHOCTHIO;

6) TpyJOBOrO BOCITUTAHHSI:

TOTOBHOCTb K TPYAy, OCO3HAaHHE LIEHHOCTH TPYIOIIOOMs, HHTEpeC K pasIu4yHbIM cdepam
npohecCHOHANBHOM JESITEeTbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW M €€ MPUJIOKEHUSMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oymayiiei nmpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIaHBI, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHMI0O M €caMOOOpa30BaHMIO Ha TMPOTSHKEHUH BCEU JKH3HHU,
TOTOBHOCTb K aKTUBHOMY Y4acTHIO B PEIICHUN IPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) 5KOJOTHYECKOTO BOCITUTAHHMS:

c(OPMHUPOBAHHOCTbh 3KOJOTMYECKON KYJIbTYpbl, TOHUMAaHHE BIUSHUS COLUAIbHO-3KOHOMHUYECKUX
IPOIIECCOB HAa COCTOSHUE TPUPOJHOM U COLMAIBHOW Cpebl, OCO3HAHUE TIJI00aJBHOrO Xapakrepa
HKOJIOTHUECKUX TMpOoOJIeM, OPHEHTAIMsl Ha NMPUMEHEHHE MaTeMaTWYeCKHX 3HAHUM NI pelIeHus 3ajad B
00/1aCTH OKpYKAIOLIEH cpelbl, MJIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HMX BO3MOXKHBIX IOCIEACTBUH JUIS

OKpY>Kalolleu cpebl;



8) LHeHHOCTH HAyYHOTO MTO3HAHMUS:

cOpPMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOILECTBEHHO! MPAaKTUKK, TTOHMMaHHE MAaTEeMaTHYECKONH HAyKd Kak c(epbl YeIOBEYECKON IesTeIbHOCTH,
9TanoB € pasBUTUS M 3HAYMMOCTH JUIS PA3BUTHs LUBWINA3AIMHU, OBJIAJCHUE S3BIKOM MATEMATHKH H
MaTeMaTH4YeCKON KyJbTYpOil KakK CpPEJCTBOM IO3HAHUS MHpPA, TOTOBHOCTH OCYILECTBIISITH NPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

2.2.B pesynaprare u3y4yeHHs MaTEeMAaTUKA Ha YpOBHE CpeaHero olmiero oOpa3oBaHus y
oOyuaromerocst OyayT c(OpPMHpOBaHBI  IIO3HABATEIbHbIC  yHHBEpCAJbHbIC ydeOHBIC JICHCTBHS,
KOMMYHHKaTHBHBIC YHUBEpCAJIbHBIC YueOHBbIC JICHCTBHS, PETYJISATHBHBIC YHHBEPCAJbHbIC Yy4EOHBIC
HeﬁCTBHﬁ, COBMCCTHaA ACATCIbHOCTD.

2.2.1.Y oOyuatomerocs OyayT chOpMHUpPOBaHBI cleayromuye 0a30BbIE JIOTHYECKHE JIEHCTBHS Kak
YacTh M03HABATEIIbHBIX YHHBEPCAIbHBIX YICOHBIX JCHCTBUIL:

BBISIBISITH M XapaKTEPH30BaTh CYIICCTBEHHBbIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB, IOHSTHIA,
OTHOIICHUIA MEXIy MOHATUSAMH, (DOPMYIHPOBATH ONPEACICHUS TOHSATHH, yCTAaHABIMUBATh CYIIECTBEHHBIN
IMPpU3HAK KJIaCCI/I(bI/IKaHI/H/I, OCHOBaHUA AJIsA O606HICHI/I$[ " CPAaBHCHUSA, KPUTCPHUH ITPOBOAUMOTI'O aHAJIN34A,

BOCIIPHHUMATh,  (GOPMyIHpOBaTh H  NPeoOpa3OBBIBATh  CYKACHHS:  YTBEPAMUTCIbHBIC U
OTpULATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBIABJIATH MAaTEMATHYCCKUEC 3aKOHOMCEPHOCTH, B3aMMOCBA3W M MNPOTUBOPCUHHA B Q)aKTax, JaHHBbIX,
Ha6JHOI[CHI/I$IX W YTBCPXKACHUAX, IpCJiaraTb KpUTCPHUUN AJId BBIABJICHUA 3aKOHOM€pHOCTeI\/'I u HpOTI/IBOpe‘~II/Il>'I;

JenaTh BBIBOJBI C  HCIIOJNb30BAaHHMEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX M  WHIYKTUBHBIX
YMO3aKIJIIOYEHUH, YMO3aKIIIOUEHHI TI0 aHAJIOTUH;

MIPOBOANTh CaMOCTOSITEIbHO JIOKAa3aTeIbCTBA MAaTEMaTHMUECKUX YTBEPXKAEHUM (HpsMble M OT
IPOTUBHOI0), BBICTPAWBATh ApPryMEHTAIMI0, NPUBOAUTH HPUMEPbl U KOHTPHIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHus ydeOHOW 3agauM (CpaBHMBATh HECKOJBKO BapUaHTOB pEIICHHS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CAaMOCTOATEIFHO BBIICIEHHBIX KPUTEPHEB).

2.2.2. Y obyuaromerocst OyayT copMUPOBaHBI CICAYIONIHE 0a30BbIC UCCIICOBATEILCKAC JICHCTBUS
KaK 4acTh NIO3HABAaTEIbHBIX YHUBEPCAIBHBIX YICOHBIX JCHCTBUI:

UCIIOJIb30BATh BOMPOCHI KaK MCCIENOBATEIbCKHI HHCTPYMEHT MO3HAHUS, POPMYIHPOBATH BOIIPOCHI,
¢bukcupyronue npoTuBopeune, MnpodieMy, yCTaHaBIWBAaTh MCKOMOE M JaHHOE, (OpMHUpPOBATH TUIOTE3Y,
apryMEHTUPOBATH CBOIO IO3ULIUI0, MHEHHUE;

NPOBOANUTH CAaMOCTOSITEIBHO CIUIAHMPOBAHHBIA JKCIIEPHUMEHT, HCCICAOBAHUE I10 YCTAaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIEHHUS, MPOIECCa, BBISIBICHUIO 3aBHCUMOCTEH MEXIY

00beKTaMU, IBJICHUSMH, ITPOIIECCAMMU;



CaMOCTOATENIBHO  (hOpMyNIupoBaTh OO0OOIIEHHST W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, WCCIIEOBAaHUS, OICHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB H
0000111eHHI;

IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIABHIATH IPEIINOIOKEHHS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

2.2.3.Y oOyuaromerocst Oynyr chopMupoBaHbl yMeHHsI paboTath ¢ HHPOpPMAaLUed Kak dacTb
MIO3HABATEJbHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUIA:

BBIBIIATH JeDUIHMTH HHOOPMALIUH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC U JUIS PELICHUS
3a/1a4H;

BBIOMPATh UHPOPMALUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIN3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH MHPOPMAITUIO PAa3IHYHBIX BUIOB U (POPM IIPEICTABICHHS,;

CTPYKTYpPHUPOBaTh HWH(OpPMAIMIO, TPEACTABIATE €€ B pasiM4HbIX (opMmax, WILIFOCTPUPOBATH
rpauyecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIMU TIO CAMOCTOSTENILHO COPMYITHPOBAHHBIM KPHUTEPHSIM.

2.2.4.Y oGyuatomerocss Oynyr cOpMHpPOBAHBI yMEHHUSI OOIICHHS KaK YacTh KOMMYHUKATHBHBIX
YHUBEPCAIbHBIX YYEOHBIX JCHCTBUI:

BOCIIPUHMMATh U (OPMYIHUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSAMHU M ILEISIMH OOILEHHUS,
SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M IHCHBMEHHBIX TEKCTaX, J/JaBaTh
MOSICHEHHSI IO XOJTy PeIICHHUs 3a7a4l, KOMMEHTHPOBATh MOJTy4YEHHBIN Pe3yIbTar;

B X0Jle¢ 00CYXKJEHHUs 3a/1aBaTh BONPOCHI MO CYILECTBY 00CYXIaeMOil TeMbl, TPOOIEMbI, perraeMoit
3aJauu, BBICKa3bIBaTh MJIEH, HAllEJIEHHbIE Ha MOMCK PELICHHUs, COMIOCTABIATh CBOM CYXKICHUS C CYKACHUSIMU
JIPYTUX YYaCTHUKOB JWANIOTa, OOHAapYKHMBAaTh pa3IMuMe M CXOJACTBO IO3MWIHMHA, B KOPPEKTHOW Qopme
(GbopMyTHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTAaBIATh  pPE3yJdbTaThl  pELIeHHs  3aJauyd, OKCIEPUMEHTa, HCCIEOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUIEHHS € Y4Y€TOM 3ajad MpEe3eHTAUUd U OCOOEHHOCTEH
ayJIUTOPHUH.

2.2.5.Y oOyuaromerocst 0yayT copMHpPOBAHBI YMEHUSI CAMOOPTaHU3AIIMH KaK YacTh PETYISATHBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

COCTABIIATH IUJIaH, aJrOPUTM DELICHHUs 3a/lauM, BHIOMPATh CIIOCOO PEIICHUs ¢ YYETOM MMEIOLIUXCS
pECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHHNA C
y4€TOM HOBOHM MH(MOpMAITUH.

2.2.6. Y oOyuaromerocsi 0yayT cOpMHpPOBAaHbI YMEHHsI CAMOKOHTPOJS KaK 4YacTh PEryJIsTUBHBIX

YHHUBEPCAJIbHBIX YUECOHBIX ACHCTBUIL:



BJIaJICTh HaBBIKAMHU TIO3HABATENBHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN H
MBICJIUTENBHBIX MPOLECCOB, UX PE3YyIbTAaTOB, BIAJETh CIIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3yabTaTa pelIeHns MaTeMaTHUECKON 3aJ1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IPU PEIICHUH 331a4d, BHOCUTh KOPPEKTHBHI B
JIeSITeIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Yy/IbTaTa IENH U YCIOBHSIM, OOBSCHATH NMPUYUHBI JOCTHUKCHHS WIIH
HEJIOCTH)KCHUS PE3YJbTATOB JIEATEIBHOCTH, HAXOUTH OIIMOKY, 1aBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

2.2.7.Y obyuaromierocs Oyayt chopMUpOBaHbl YMEHHUS COBMECTHOM JCATEIHHOCTH:

MMOHUMATh W WCIOJIb30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIMBHIYaTbHON PabOTHI NPU pEIICHUH
y4eOHBIX 3a7ay, MPUHUMATh IeJIb COBMECTHOM NEeATENbHOCTH, TUIAHUPOBATh OPTaHM3AIHI0 COBMECTHOMN
paboThI, pactipeleNsiTh BUIBI pa0OT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U Pe3yiIbTaT paboThl, 0000MaTh
MHEHHS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B IPYIMIOBBIX Gopmax paboThl (00CykIeHUsl, 0OMEH MHEHUI, «MO3TOBBIC IITYPMbD» U
WHBIC), BBITIOJIHATH CBOKO YaCTh pa0OTHI U KOOPAMHHUPOBATH CBOW JICUCTBUS C IPYTHMMH WICHAMH KOMAH/IbI,
OIICHUBATh KAYECTBO CBOCTO BKJIAJa B OOIIHI MPOIYKT IO KPUTEPHUAM, CPOPMYITUPOBAHHBIM YIaCTHHKAMH
B3aUMO/ICHCTBHSI.

2.3. [IpeamMeTHBbIe pe3yJIbTATHI 10 OTAEJbHBIM TeMaM yueOHoro kypca «I'eomerpus». K konny
10 k1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJIHO OIEPHPOBATH OCHOBHBIMHU TIOHATHUSMHU CTEPEOMETPHUU TPHU PEIICHUH 33]1a4 U TIPOBEICHUH
MaTeMaTHYECKUX PaCCy>KICHUI;

MIPUMEHSITh aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;

KIaccu(UIIMPOBaTh B3aUMHOE DPACHOJOXKEHHE TMPSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CcBOOOHO OINEpPUPOBATh MOHATHUSMH, CBS3aHHBIMH C yIJaMH B MPOCTPAHCTBE: MEXKIY MPSIMBIMU B
MPOCTPAHCTBE, MEXKTY MPSAMOU U MIOCKOCTHIO;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C MHOTOTPAaHHHKAMU;

CBOOOJ/IHO PACIIO3HABATh OCHOBHBIC BHUIBI MHOTOTPAHHHKOB (TMPU3Ma, MUPAMHUJIA, TPSIMOYTOJIbHBIH
napasuienenumnen, Kyo);

KJIacCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /sl KJacCuPUKAINY;

CBOOOJTHO OIEPUPOBATH MIOHATHSIMH, CBI3aHHBIMH ¢ CEYCHHEM MHOTOTPAaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATE MApaJUIEIbHOE, [IEHTPAIIbHOE W OPTOTOHAIBHOE MPOCKTUPOBAaHUE (GHUTYp Ha TUIOCKOCTD,
BBITIOJHATH H300paskeHus (GUTyp Ha TIIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB pPa3jMYHBIMH METOJAMH, BBITIONHSATH (BBHIHOCHBIC) IIJIOCKHE

YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;



BBIUUCIIATH IUIOLIAIU TOBEPXHOCTEH MHOIOIpPaHHUKOB (TpU3Ma, MUPaMHUa), TEOMETPHUUECKUX Tell C
npUMeHeHHeM (OpMYIL;

CBOOOZIHO ONEpPUPOBATH IOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTb
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUHU (UTYPHI;

CBOOOJHO ONIEpUpOBaTh IMOHATUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemaTh 3a7ayd Ha JJ0Ka3aTelbCTBO MAaTEeMaTHYECKHUX OTHOLIECHHH M HAaXOXKAECHUE I'€OMETPHUYECKUX
BEJIMYMH, TIPUMEHSISI U3BECTHBIC METO/Ibl MIPU PEIIEHUH MAaTEMAaTUYECKUX 33]ay IMOBBIIIEHHOIO U BBICOKOTO
YPOBHS CII0)KHOCTH;

MIPUMEHSTh IPOCTEHIINE IPOrpaMMHbIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, IPEOOpa3OBbIBATH U HMHTEPIPETUPOBATh HMHPOPMALUIO O HPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, PEACTABICHHYIO Ha YepTeXaxX U PUCYHKAX;

IIPUMEHSTh MOJIYYEHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh pealibHbIE CUTYyallH,
IOPUMEHATh U3YyYCHHbIE IOHATUS B Ipollecce IOMCKa pPELIeHHs MaTeMaTH4ecKu c(opMylIupoBaHHOMN
po0JIeMbl, MOAETUPOBATh pealibHbIe CUTYAIlMU Ha 3bIKE T€OMETPHUH, UCCIIE0BATh IOCTPOSHHbIE MOJETH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN M TEopeM, almapara aareOpsl, pelarb NpakTUYecKue 3a1aui,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEIUYUH;

UMETb IMPEJICTaBICHHs 00 OCHOBHBIX 3Talax pa3BUTHUS F'€OMETPUHN KaK COCTaBHOM 4acTH (pyHIaMeHTa
pa3BUTHS TEXHOJIOTHH.

2.4. IlpeaMeTHbIe pe3yJIbTATHI MO OTAEIbHBIM TeMaM y4edHoro kypca «l'eomerpusi». K koHmy
11 k1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJHO OINEPUPOBAThH MOHATUAMHU, CBSI3aHHBIMM C LIWJIMHIPUYECKON, KOHUYECKOH U cheprueckoi
MOBEPXHOCTSMH, OOBSACHITH CIOCOOBI MOTYyYECHHUS;

ONEpUPOBATh TMOHATHSAMH, CBSI3aHHBIMH C TEJIaMU BpALICHHS: LWIMHIPOM, KOHYCOM, chepoil u
1apoM;

pacrio3HaBaTh Teja BpalleHus (LHJIUHAP, KOHYC, cdepa U map) U OObSICHATH CIIOCOOBI MOTY4YeHUs
TEJ BpPAIllCHNUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACHOJIOKEHHUE CHEPBI U INIOCKOCTH;

BBIUHCIIATh BEJIUYMHBI AJIEMEHTOB MHOTOTPDAHHUKOB U TeN BpalleHHUsd, OO0BbEMBI W IUIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALIEHUS, TEOMETPUUYECKHUX TeJl ¢ PUMEHEHHEM (OpMYIT;

CBOOOJHO OINEPUPOBATH TMOHATHSAMH, CBSI3aHHBIMH C KOMOMHALMAMHU TEJI BpalleHUs U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIA B chepy M ONUCaHHBIN OKOIO cdepsl, chepa, BIUCAHHAS B

MHOTI'OI'paHHUK UM TCJIO BPAIICHH,



BBIUHCIISATH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOT0OHBIX TEN;

n300pakaTh U3ydaemble (PUTYpBI, BHITOIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TeJl BpaIllCHUS;

U3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPeoOpa3oBbIBATH HHQPOPMAIMID O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX PUrypax, NpeACcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIlE€palK HaJl BEKTOpaMU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemiaTh T€OMETPUYECKHE 3a/auyd Ha BBIYKMCICHHE YIJOB MEXKIY MPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSIHUM OT TOYKH /0 IJIOCKOCTH, B LI€JIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPU PELLIECHUY;

CcBOOOHO OIEpPUPOBATh MOHSATHUSIMH, CBSI3aHHBIMU C JIBUXKEHHEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JBHIKCHU;

BBIIIOJHATh U300paKeHHsI MHOTOIPAaHHUKOM U TeJl BpallleHHUs IpU NapauieIbHOM IEPEHOCE,
LEHTPaJbHOW CHMMETPHUHM, 3€pKAJbHOM CHUMMETPHH, NpPU IOBOPOTE BOKPYr MpPsIMOW, IMpeoOpa3oBaHus
MOI00HS;

CTPOUTh CEYEHHsS MHOTOTPAaHHMKOB M TeJl BpAIlEHUS: CEYEeHUs UMIMHIpa (MapauielbHO U
NEPHEHANKYJISIPHO OCH), CEYEHHUs KOHyca (TMapajijieIbHOE OCHOBAHUIO M TPOXOIIEE UYepe3 BEPIIUHY),
CeueHus 11apa;

HCIIOJIb30BAaTh METO/bI IOCTPOCHUS CEYEHUI: METOJI CJIEJIOB, METOJl BHYTPEHHETO NPOEKTUPOBAHUS,
METO/J] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

MPUMEHSTh T'€OMEeTpUUYecKrue (akThl I PEUICHUs] CTEPEOMETPUUYECKUX 3a]lad, MpearnoJiararolinux
HECKOJIbKO II1aroB PeleHMs], €CIIU YCIIOBHsI TPUMEHEHHs 3a/1aHbl B SIBHOM M HESIBHOU (opMme;

pelmare 3a7aud Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUN M HAXOKJIEHUE IE€OMETPUUECKHUX
BEJIMYUH;

MIPUMEHSTHh MPOrPaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHUCTEMBbI MPU PELICHUU
CTEpPEOMETPUYECKHUX 3a]1a4;

MPUMEHATDH MOTYYEHHBIE 3HAHUSI HA MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHbIC
CUTyallud, NPUMEHATh W3YYECHHbIE TIOHATHS, TEOPEMBbI, CBOICTBA B MPOLECCE TMOHCKA PpPELICHHS
MaTeMaTU4ecKyu CPOpMYIUPOBAHHON MPOOIEMbI, MOJIETUPOBATh PealibHblE CUTYallMU Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJEIN C HCIIOJIB30BAHMEM TI'€OMETPUUYECKUX IOHATHH M TEOpeM, ammapara
anreOpbl, peraTh NPaKTHYECKUE 3a1a4H, CBSI3aHHbIE C HAXOXKACHUEM I'eOMETPUUYECKUX BEIINYHH;

MMETh IIPEJCTaBICHNs 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUM KaK COCTABHOM YacTH ¢pyHIaMeHTa

Pa3BUTHS TEXHOJIOTHH.



3. TEMATUYECKOE IINTAHUPOBAHUE

3. TEMATUYECKOE HVIAHUPOBAHUE

10 KJIACC (102 Y)

HasBanmue pasnena OcHoBHOE OcHOBHBIE BUBI AeSITEJIbHOCTH DJileKTPOHHbBbIE U M (pPOBbIE BocnurareabHbie
(TembI)Kypca (4ucJI0 co/iep:KaHue o0yuyarmuxcst o0pa3oBaTe/ibHbIE PeCypChl HeJu U 3a/1a49u
4acoB)
Beenenne OcHoBHBIE Onpenensite WIOCKOCTh Kak GUrypy, B https://www.yaklass.ru/p/geometria Bripaxats
B cTepeoMeTpHIo (22 IIPOCTPAHCTBEHHBIE KOTOPOU BBINOJHAETCS IIAHUMETPHUSL. ) NO3HaBaTCJILHBIC
1) ¢urypsr. oustus JlenaTh NpoCTEMIIIE JTIOTHYECKHE BBIBOIBI https://resh.edu.ru/subject/17/10/ MHICPECHI B
. HpeIMETHON
CTEPEOMETPHH: TOUKa, U3 aK- CHOMAaTHKH IuIockocTy. [IpuBoanTh oBracT

npsiMasi, TUIOCKOCTb,
MIPOCTPAHCTRBO.
OcCHOBHEIE MpaBUIIa
M300pakeHUs Ha
PUCYHKE TUIOCKOCTH,
MnapauiCIbHBIX MPAMBIX
(0Tpe3KoB), cepeTHbI
otpeska. [lonsTus:
TepeceKaroIuecs
TUIOCKOCTH,
MEPECEKAIOINECS
npsiMast ¥ TUIOCKOCTB;
MOJIYIIPOCTPAHCTBO.
MHororpaHHuKH,
n300paxxeHne
MPOCTEUIINX
MPOCTPAaHCTBEHHBIX

MIPUMEPHI PealbHBIX 0OBEKTOB, HIea-
J'II/I3aHI/IeI71 KOTOPBIX ABJIAIOTCSA aKCUOMbI
reome- Tpud. M3y4ath, MpUMEHSITH
MIPUHIUIIBI IOCTPOEHUS Ce- YEHUM.
Hcnonb30BaTh I TOCTPOCHHSI CEUCHHIA
METOJI CJIEJIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUS, ME- TOJ] IepeHOCca
cekyuieil miockocTu. Pemare
CTepeoMeTpHUYECKHE 3a/1a4n: Ha OTpeielie-
HUE BUJIa CEUYCHUS M HaXOXKJICHUE €T0
Ionaau. AKTyanu3upoBaTh GakTel U
MCTO/bI INIAaHUME- TPpUH, PCIICBAHTHBLIC TEME,
IIPOBOANTH aHAJIOTHH. Mcrionb30BaTh pu
pEIIeHNH 33/1a4 CIIeYIONIHe
IUTAHUMETPUUYECKUE (PaKThl K METOIBI:
Teopemsl dajeca 1 0 MPOMOPIIHOHATBHBIX
0Tpe3- KaX. ANTOPUTM JICTICHUS] OTpe3Ka Ha

«I"eomeTpus» ¢
YYETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
NOCTHIKEHUI.
Bripaxats
MOHUMaHue
3HAYEHUS HAyKH B
JKU3HU POCCUICKOTO
o01iecTBa,
obecrieyeHnu ero
0e30IMacHOCTH,
TYMaHUTapHOM,
COIMAIIFHO-
SKOHOMHYECKOM
passutuu Poccum.
JemoHcTpupoBa
Th HaBBIKU
KPUTUYECKOTO
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duryp,
HECYIECTBYIOIINX
00BEKTOB. AKCHOMBI
CTEPEOMETPHH U MEPBhIE
CIICZICTBUS U3 HUX.
Crioco0sI 3amanus
MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaueHHS TPSMBIX U
riockoctei. CedeHus.
Nzobpaxenne ceaeHuit
MUpaMHJIBL, Ky0a 1
MIPU3MBI, KOTOPEIE
MPOXOJIAT Yepe3 Ux
pEopa. zo0pakenue
TepeceUeHHS
MOJTYYEeHHBIX
IJIOCKOCTEH.
PackpamnBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMHU I[[BETAMH.
Meron cinenos st
MOCTPOEHUS CEUYEHUM.
CBolicTBa nepeceueHui
MPSIMBIX U IVIOCKOCTEH.
ITocTpoeHue ceyeHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3znanne BEBIHOCHBIX
YepTexKEn U 3anuch
IaroB TIOCTPOCHHUSL.
TToBTOpEHUE
nnanuMeTpun. Teopema

n paBHbIX 4a- cTei. Teopema Menenas.
PaBHOOEIpEHHBIN TPEYTOILHUK.
PaBHOCTOpPOHHHUI TPEYTOJIBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.

CBOCTBO CpemHEl TUHUH TPEYTONBHUKA.
CBOICTBO OHCCEKTPHUCHI yriia
TpeyroyibHuka. CBONCTBO MEIUAH
TpeyroiabHuKa. [Ipu3Haku nogoous
TPECYroJIbHUKOB. HOquaTB MpeaACTaBJICHUA
00 OCHOBHBIX 3Tanax pa3BUTHUS FEOMETPUH
KaK COCTaBHOHM YacTh yHAaMEHTa Pa3BUTHS
TEXHOJIOTHIA

MBIIUICHUS,
onpeneaeHus
JIOCTOBEpHOU
Hay4HOU
nHpOpMaIuu 1
KPUTHKHU
AHTUHAYYHBIX
MpEICTaBICHUM.
PazBuBats u
IMPUMCHATH HaBBIKU
HaOIIOCHHS,
HAaKOIUICHUS U
CHCTEMAaTH3aIIU
¢dakToB,
OCMBICIICHUS OIbITA
B
HCCIIeI0BATEIILCKON
NeATeTTLHOCTH.




0 TIPOTMOPIIUOHATLHBIX
orpeskax. [logooue
TPEYTOJIbHUKOB.
Teopema Menenas.
Pacuétrl B ceucHMAX Ha
BBIHOCHBIX YepTEXkKax.
HUcrtopus pa3Butus
IUIAHUMETPUU U

CTepeOMETPHHU
B3aumHoe Bzanmuoe KnaccudunuposaTh B3auMHOe https://www.yaklass.ru/p/geometria Bripaxats
pacnosioxkeHue PACTIOJIOKCHAC MPAMBIX | pacCIIOIOKEHUE IIPSMBIX B IIPOCTPAHCTBE, ) TO03HABaTCJIbHBIC
NPSIMBIX B B TIPOCTPAHCTBE. WLTIOCTPUPYS PHCYHKAMH H TPHBOJIS https://resh.edu.ru/subject/17/10/ HHTEPEChI B
CkpenBaromyecs . MpeIMeTHON
npocrpancrtse (6 4) NpUMEPHI U3 peanbHON KU3HU. Jl0Ka3bIBaTh
npsmsie. [Ipu3Haku obnactu
CKPEIIUBAIOLIHXCS TCOpEMY O CYLICCTBOBAHIH 1 «[eometpus» ¢

npsmeix. [lapannensueie
MpsIMBIE B IIPOCTPAHCTBE.
Teopema o
CYILIECTBOBAHUU U
€JIMHCTBEHHOCTH MPSAMOK
napasuiesibHON TaHHOU
MPSIMOi, poXoAsIIen
yepe3 TOUKY
MIPOCTPAHCTBA U HE
nexalnie Ha JaHHOU
MIPSIMOH.

JlemMma o nepeceyeHuun
napavieIbHbIX OPSIMbIX
IJIOCKOCTBIO.
ITapamiensHOCTB TPEX
npsmeix. Teopema o
TPpEX MapaieIbHBIX
npsMbIX. Teopema o
CKPELIMBAOIINXCS
npsmeix. [lapannensHoe

€IMHCTBEHHOCTH MapaljieIbHOM MPSIMO,
MIPOXOJAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
HE JIeXKAIlEH Ha APYroi IpsAMOoi; JeEMMY O
MePEeCceUeHUH! TIOCKOCTH ABYMSI
NapajuleIbHbIMU NIPSIMBIMH; TEOPEMY O TPEX
napajieNbHbIX TpsMBIX. JloKa3bIBaTh
MIPU3HAK CKPELIMBAIOLINXCS NPSMBIX,
TEOPEMY O CKPEIIUBAIOLINXCS IIPSAMBIX.

Jloka3pIBaTh TEOPEMY O PAaBEHCTBE YIJIOB C
COHAITpaBJIEHHBIMU CTOpOHaMH. OOBSICHATS,
YTO Ha3bIBAETCS NapalyIeIbHBIM U
LEHTPAJIHHBIM POSKTHPOBAHUEM U KaK
BBINOJIHSETCS IPOEKTUPOBaHUe GUryp Ha
IJIOCKOCTh. JloKa3bIBaTh CBOMCTBA
[apajiebHOr0 IPOEKTUPOBAHUSL.
Uzo0pakath B mapaiedIbHON MPOESKINN
pa3Hble reomeTpuueckue purypsl. Pemars

YYETOM CBOUX
HWHTEPECOB,
CHOCOOHOCTEM,
MOCTHKEHUI.
Bripaxats
IMOHUMaHue
3HAYEHUs HAYKHU B
YKU3HH POCCUMCKOTO
o011ecTBa,
00€CIICUCHNUH €T0
0e30IMacHOCTH,
TYMaHHUTaApHOM,
COIUAJIBHO-
SKOHOMHYECKOM
pazButuu Poccum.
HeMoHcTprpoBa
Th HaBBEIKU
KPUTHUYECKOTO
MBIIIJICHHUS,
omnpenencHus
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MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
napauIeIbHOTO
MPOSKTUPOBAHUS.
M3obpaxkeHune pa3HbIX
(huryp B mapayiensHON
npoeknuu. [leHTpanbHas
IIPOEKLUs. YTOI ¢
COHAIIPaBICHHBIMA
CTOpOHaMU. YTOJ MEXKIY
MpSMBIMH. 337244 Ha
JTIOKA3aTeNbCTBO U

CTEpEOMETPHUYECKHE 3a0a4H Ha
JI0Ka3aTeNbCTBO U UCCIIE0BAaHUE,
CBSI3aHHBIE C PACTIONIOKEHHEM IPSMBIX B
npoctpancTie. [IpoBoauTh qOKa3aTenbHbIC
paccyX/eHus Ipu pelIeHnn
reOMETPUUYECKHX 3a/1a4, CBSI3aHHBIX CO
B3alMHBIM PAcIOIOXKEHHEM NIPSIMBIX B
npoctpancTBe. CpaBHUBATh, aHATTM3UPOBAThH
Y OLIEHUBATh YTBEPKICHHUS C IIEIIBIO
BBISIBJICHUA JIOTHUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKACHHUM.

JIOCTOBEPHOU
Hay4YHOH
UHpOpPMALIUH U
KPUTHKH
aHTUHAYYHBIX
MpeJICTaBICHUH.

PazBuBats u
MPUMEHSTh HABBIKU
HaOJIIOIEHU,
HaKOTIJICHHUS 1
CHUCTeMaTHU3alun
(akToB,

UCCIIeIOBAaHUE, OCMBICJICHHUS OIIBITa
CBS3AHHBIE C MopenupoBaTh peajbHbI€ CUTYyalUH, B
PACIIONOKEHAEM CBSI3aHHBIE CO B3aHMHBIM PaCIIOIOKECHUEM HCCIIeI0BATENbCKOIM
NPSMBIX B TPOCTPAHCTBE | MPAMBIX B IPOCTPAHCTBE, HA S3BIKE JeSITETBHOCTH.
reomerpuu. MccnenoBaTs mocTpoeHHbIE
MOJIEJIU C UCTIOJIb30BaHUEM I€OMETPUIECKUX
MIOHATHUN U TEOPEM, arrapara anredpsl,
IU(POBBIX PECYPCOB.
IMMapanneabHOCTH [onsTust: KnaccupunuposaTs B3auMHoOe https://www.yaklass.ru/p/geometria Beipaxars
NPSAMBIX U HapaJuICIbHOCTD pacnonoXeHue MPsIMON U MIIOCKOCTH B ) [103HaBaTEJIbHbIC
IT0CKOCTe B MPSIMOM U TIJIOCKOCTH B NPOCTPAHCTBE, IPHBOJIS COOTBETCTBYIOIIHE https://resh.edu.ru/subject/17/10/ HHTEpECH! B
npocrpanctse (8 4) npoctpancrse. Ipusiai MIPUMEPHI U3 peabHON KU3HU. HpeAMETHOU
napaiebHOCTH obnactu

HPSIMOM U IIJIOCKOCTH.
CgoiicTBa
HapajuIeIbHOCTH
HPSIMOM U IIJIOCKOCTH.
I'eomerpuyeckue
3a/la4y Ha BbIYUCICHUE
U JJOKa3aTeIbCTBO,
CBSI3aHHBIE C
NapajuIeIbHOCTBIO
MPSIMBIX U TUIOCKOCTEHN B
MIPOCTPAHCTBE.

DopMyIHpOBaATh ONPECICHUE
MapajuIeIbHBIX IPSIMON U TUTOCKOCTH.
Joxa3bIBaTh MpU3HAK O NapaIeIbHOCTH
NPSIMOM U IITOCKOCTH; CBOMCTBA
MMapauIeIFHOCTH MIPSIMOM U TIIOCKOCTH.
Pemiatek cTepeoMeTpuueckue 3agaun
BBIUHCIICHHS M JIOKA3aTEIIbCTBO, CBA3aHHBIC
C TapaAJICIIBHOCTRIO MIPSMBIX U TIOCKOCTEH
B IpoCTpaHCTBE. PemaTe npakTudeckue
3a/1a9y Ha TIOCTPOCHHE CCUCHUH Ha

«I"eomeTtpusi» ¢
YYETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHXKEHU.
Bripaxats
MOHUMaHUE
3HAYEHUs HAYKU B
JKU3HU POCCUICKOTO
00111eCTBA,
00ecTieYeHnH ero
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[Toctpoenue ceuenus,
MIPOXOIAIIETO Yepes
JAHHYIO TPSIMYIO Ha
YepTexe U
HnapajieIbHOro Ipyrou
npsamoit. Pacuér
OTHOILICHUH.
ITapamnensHas
MIPOEKIHA, IPUMEHEHIE
JUTS TOCTPOEHUS
ceueHHil Kyba u
napajuieNenue .
CaoiicTBa
napajuiesienuneaa u
npusMmsbl. [lapannensHeie
mwiockoctu. [Ipu3Haku
MapauIeTbHOCTH IBYX
mrockocrel. Teopema o
MapajuIeTbHOCTH
C€AUHCTBCHHOCTH
TJIOCKOCTH,
MIPOXOJIAIIeH yepe3
TOYKY, HE
MIPUHAJIEKAIILYIO
JAHHOH TUTOCKOCTH H
CJIEACTBHUS U3 HEE.
CgoiicTBa
rnapajiieJIbHbIX
IJIOCKOCTEH: 0O
napajuIeIbHOCTH
MPSIMBIX IIEPECEYCHUS
[IpU IEPECEUEHUU ABYX
NapayuIeTbHbIX
IJIOCKOCTEH TpeThei; 00
OTpe3Kax MapauieTbHBIX
MPSMBIX, 3aKITIOUEHHBIX
MEX/1y MapaieTbHbIMA
IJIOCKOCTSIMHE;, O

yepTekax TeTpadipa U napajulesienunea.
Pemiats crepeoMeTpuueckue 3agauy,
CBSI3aHHBIE C IIOCTPOEHUEM CEYECHUI
10cKoCThIo. [IpoBOANTE NOrHYecKu
KOPPEKTHBIE JJOKa3aTeJIbHbIE PacCyKIACHUS
IIPU PEIIEHUHN T€OMETPUUYECKUX 3a1a4
CBSI3aHHBIX C MMApaAJIJIETbHOCTHIO
mwiockocte. CpaBHUBATh U aHAJIU3UPOBATh
PpCaIbHLIC CUTYyallu, CBA3aHHBIC C
[apajyIeIbHOCTBIO IIPSIMOM U IIJIOCKOCTH B
MIPOCTPAHCTBE; MOJEINPOBATH PEANbHBIC
CUTYaIlH, CBA3aHHBIE C apaIEIbHOCTHIO
MPSIMOM U MJIOCKOCTH B IPOCTPAHCTBE, HA
SI3BIKE TEOMETPUH

0€30IacHOCTH,
TYMaHUTApHOM,
COLIMATIBHO-
9KOHOMHUYECKOM
pazButum Poccum.
JemoHcTpUpOBa
Th HABBIKU
KPUTHYECKOTO
MBIIUICHAS,
onpeeneHus
JIOCTOBEPHOM
Hay4HOH
nH(pOPMAIUH H
KPUTHUKH
AHTHHAYYHBIX
MPEACTABICHUMN.
Pa3BuBath u
MIPUMCHATH HaBBIKU
HaOJIIOIEHNS,
HaAKOIUJICHUS U
CHUCTEMATHU3AlUHN
(akToB,
OCMBICJICHUS OITbITa
B
WCCIIeIOBATEIHCKON
JESITETIBHOCTH.




[IEPECEYECHUH NIPSIMOM C
IBYMs apaJUIeIbHBIMA
IIJIOCKOCTSIMHU

IlepneHAUKYJIAPHOCTD
NPSAMBIX U
IUIOCKOCTE B
npocrtpaHcTie (25 4)

IToBTOpEHHUE: TeopeMa
IIudaropa na
IUIOCKOCTH,
TPUTOHOMETPUS
MPSIMOYTOJIEHOTO
TPEYTrOJIbHUKA.
CsaoiicTBa Ky0a u
MPSIMOYTOJIEHOTO
napajuleienuIeaa.
Briuncinenue g
OTPE3KOB B KyOe H
MPSIMOYTOJIEHOM
HapauleIeHIIEAe.
IlepnenAuKyIJISIpPHOCTh
IIPSIMOM U IIJIOCKOCTH.
[Ipuznak
NEPIEHIUKYIIPHOCTH
IIPSIMOM U IIJIOCKOCTH.
Teopema o
CYILLIECTBOBAHHUHU U
€JMHCTBEHHOCTH
MPAMOM, MPOXOAILIEH
yepe3 TOUKy
MPOCTPAHCTBA U
MEPIEHAUKYIIIPHOU K
miockocTH. [lnockoctn
Y TIEpIIEHAUKYIISIPHBIE
UM TIpsMas B
MHOTOTPaHHUKAX.
Ilepnenaukynsp u
HaAKJIOHHASI.
Iloctpoenue
MEPIEHANKYIAPA U3
TOYKH Ha IPAMYIO.

AXTyanu3upoBaTh (PaKkThl U METOBI
IJIAHUMETPHH, PEICBAHTHBIE TEME,
MIPOBOANTE aHAJIOTHU. POPMYyITUPOBATH
OTIpeAETeHMS: IEPIIEHINKYIAPHBIX
MPSIMBIX B IPOCTPAHCTBE; OINpEIENeHNe
NpsIMOM, MEPIEHAUKYISIPHON K
IJIOCKOCTH. JIOKa3bIBaTh: JIEMMY O
MIEPIEHIUKYISPHOCTH IBYX
MapauIeIbHBIX NPSIMBIX K TPEThEH
MIPSIMOM; TEOPEMBI O CBS3H MEXKIY
MapajIeTbHOCTBIO MPSIMBIX U UX
MIEePIEeHIUKYISAPHOCTHIO K TNTIOCKOCTH.
JloKa3bIBaTh: TEOPEMY, BBIPAIKAIOIIYIO
MIpU3HAK NEePIEHANKYISIPHOCTH TPSIMOI U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM, IPOXOASIIEH
4yepe3 JaHHYI0 TOUYKY U
NEPIEHAUKYIIIPHOMN K JAHHOMN INIOCKOCTH.
W300pakaTh B3aMMHO NEPIEHANKYJISPHbIE
MPSIMYIO U TUIOCKOCTb.

DopMyJIUPOBATH CBOHCTBO
MIEPIIEHIUKYJIISpa 10 OTHOIICHHUIO K
miockocTH. IlomyuaTs npencrasiaeHne o
3HAYEHUH MIEPICHIUKYISApA IS IPYTUX
oOacTeii Hayku ((hu3nKa, SHEpreTuKa,
Jla3epHbIE TEXHOJIOTHH), B PEabHOM
KHU3HH (TEXHHKa, OKPY>KaroIas
oOcTtaHOBKa). JloKa3bIBaTh YTBEPKACHHUS,
CBSI3aHHBIE C IPOEKIUEN MPSIMON Ha
IJIOCKOCTh, HENEPIEHAUKYIISIPHYIO K 3TOU
npaMmoit. J{oka3piBaTh TEOPEMY O TPEX
HEPIEHIUKYJIISIPaX U TEOpeMy 00OpaTHYIO
TeopeMe O TPEX NMEPNEHIUKYIAPAX.
[onyyats npencrasieHue 00

https://www.yaklass.ru/p/geometria
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Bripaxats
[103HABATEIbHbIE
VHTEPECHI B
MpEeaIMETHOU
obnactu
«I"eomeTpus» ¢
Y4ETOM CBOUX
WHTEPECOB,
CIOCOOHOCTEH,
JIOCTHXKCHHM.

Bripaxats
MMOHUMaHue
3HAYEHHUS HAYKH B
YKU3HH POCCUICKOTO
00111eCcTBa,
obecrieueHnu ero
0€e301acHOCTH,
TYMaHUTapHOM,
COL[MANIBHO-
SKOHOMHUYECKOM
pa3Butuu Poccum.

JeMoHcTprpoBa
Tb HaBBIKU
KPUTHYECKOTO
MBIIUICHAS,
OnpeaeNeHUs
JIOCTOBEPHOU
Hay4HOH
nHpOpPMAaLIUH U
KPUTHUKHU
AHTUHAYYHBIX
MpeJICTaBICHUH.

Pa3BuBats u
MPUMEHSATh HABBIKH
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Teopema o Tpéx
MEPIICHINKYIISpax
(npsimast m oOpatHas).
Yrou Mexny
CKPEIIHBAIOIITUMHCS
npsMbiMU. TTonck
NEePIEHIUKYISPHBIX
MPSIMBIX C IOMOILBIO
TIEPIICHINKY IS PHBIX
IJIOCKOCTEN
OpTtoronaibHOe
MPOEKTHPOBaHUE.
ITocTpoenue ceueHuit
Ky0a, IpU3MBI,
MpaBUIBLHOU
MUPAMUIBI C TIOMOIIBIO
OPTOTOHAJILHOM
npoexiuu. CHMMeTpust
B IIPOCTPAHCTBE
OTHOCHUTEIBEHO
m1o0ckocTH. Ilnockoctn
CUMMETpUH B
MHOTOTPaHHUKAX.
IIpuzHak
MIEPIICHIUKYIIPHOCTH
IPSMOM U TIIOCKOCTH
KaK CIIe/ICTBHE
CUMMETPUH.
IIpaBuiibHEIE
MHOTOTPaHHUKH
Pacuér paccrosinuii ot
TOYKH JI0 TIIOCKOCTH.
CriocoObI OmyCcTUTD
MEPIeHIUKYIISPHI:
CUMMETpHS, CIIBUT
TOYKH 110
napasiebHON
npsiMoii. CHBHT 110

OpPTOTOHAJILHOM MPOEKTUPOBAHHH.
Jloka3pIBaTh TEOpEMY O IPOEKLIUHU TOUKH
Ha npsaMyto. PemaTts crepeomeTpudeckue
3aJa4u, CBA3aHHbIE C
MEPIEHINKYIISIPHOCTBIO NPSIMOIL 1
IUIOCKOCTH. PemaTe npukiagHble 3a1a4y,
CBSI3aHHBIE C HAX0XKJICHUEM
reoMeTpUYEeCKUX BelInuuH. Pemars
CTEPEOMETPUUYECKHE 331241, CBSI3aHHBIC C
IIPUMEHEHUEM TEOPEMBI O TPEX
MEPIEHINKYIIAPaX, HAXOXKICHUEM
paccTosiHui, NOCTPOCHUEM MTPOEKIUI.
CpaBHUBATh U aHATU3UPOBATDH
YTBEPKACHUA C LCJIbIO BbISABICHUSA
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXneHuid. AHaNU3UPOBATh U
MOJIETTUPOBATH Ha SI3bIKE T€OMETPHUH
PCAIbHLIC CUTYyallu, CBA3aHHLIC C
MEPIEHINKYIIPHOCTBIO PSIMO 1
IUIOCKOCTH; UCCIIEI0BATh IIOCTPOEHHbIE
MOJIETIH, B TOM YHCJIE U C UCTIOIH30BAHUEM
anmapara ajareopbl

HaOIIOACHHUS,
HAKOIUICHHUS U
CHUCTEMATH3aLNU
¢daxToB,
OCMBICJICHHUS OITbITa
B
HUCCIE0BATEIHLCKOM
JIEATEIILHOCTH.




HelapajulebHOU
MPSMOM, U3MEHEHUE
paccTosIHUI

Yriabl 1 paccTossHUS
(16 v)

IIoBTOpEHuUeE: yroa
MEXly IPSIMBIMU Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIBHOM
TPEYTOIBbHUKE, TEOPEMA
KOCHHYCOB.
IToBTOpEHHUE: yron
MEXIY
CKpEIIMBAIOIUMUCS
MPSIMBIMH B
MIPOCTPAHCTRBE.
I'eomerpuueckue
METO/Ibl BEIYHCIICHHS
yria MeXay NpsSIMbIMH B
MHOTOTPaHHUKAX.
JByrpaHHsliil yroim.
CBOMCTBO TUHEHHBIX
YTJI0OB JBYTPAHHOTO
yria.
[lepnenukynspHble
miockocTH. CBOMCTBa
B3aMIMHO
MEPIEHINKYIISPHBIX
miockocter. IlpusHax
MEPIEeHINKYIIPHOCTH
IUIOCKOCTEN; TeopemMa o
MPSMOU MepeceueHUs
JIBYX TUIOCKOCTEN
MEPIECHINKYJIIPHBIX

AKTyanm3upoBath (haKThl © METOIBI
IJJaHUMETPUH, PEJIEBAaHTHBIE TEME,
MIPOBOANTH aHATOTHH. DOPMyITHUPOBATH
OTIpe/IeTICHHE JBYTPAHHOTO yTJIa.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIWHEHHBIX yTJIOB ABYTPAaHHOTO yTJIa.
KnaccuunupoBaTh JByrpaHHbIE YTIIbI B
3aBUCUMOCTH OT UX I'PalyCHOM MEpHI.
DopMyIHpOBaTh ONpeelicHIE B3aHMHO
NEPIEHAUKYIIPHBIX IIOCKOCTEH.
Jloka3piBaTh TEOpEMY O TIPHU3HAKE
NEPIEHAUKYIIIPHOCTH JBYX IIJIOCKOCTEM.
®opMyaHpoBaTh CIeICTBUE (M3 MPU3HAKA) O
MIEPIICHIUKYISIPHOCTH TIOCKOCTH, KOTOpast
NEPIEHAUKYIISIPHA IIPSIMOM, IO KOTOPOU
MePECEeKArOTCS JIBE TUIOCKOCTH, ATH
IJIOCKOCTSIM. Jl0Ka3bIBaTh YTBEPKIACHUS O
€ro CBOMCTBAaX; TEOPEMY U CJIEICTBUE U3 HEE
0 TMArOHAJISAX MPSIMOYTOJIBEHOTO
napaienenumnena. Pemarb
CTEPEOMETPHUECKUE 3a4a4UH, CBA3AHHBIE C
MEPIEHUKYIIPHOCTh NPSAMBIX U
IJIOCKOCTEH, UCTIONB3Y TUIAHNMETPUIECKHE
¢akTsl 1 MeToabl. [IpoBOAMTE JIOTHUECKH
KOPPEKTHEBIC JOKA3aTCJIbHBIC PAaCCYKACHUSA
IIPU PEIICHUU T€OMETPUUECKUX 3a1ad,
CBSI3aHHBIX C MEPIEHIUKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHaJ'II/IBI/IpOBaTB " MOACIIMPOBATH HA A3BIKC

https://www.yaklass.ru/p/geometria

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

Bripaxats
[103HABATEIbHbIE
VHTEPECHI B
MpEeaIMETHOU
obnactu
«I"eomeTpus» ¢
Y4ETOM CBOUX
WHTEPECOB,
CIOCOOHOCTEH,
JIOCTHXKCHHM.

Bripaxats
MMOHUMaHue
3HAYEHHUS HAYKH B
YKU3HH POCCUICKOTO
00111eCcTBa,
obecrieueHnu ero
0€e301acHOCTH,
TYMaHUTapHOM,
COL[MANIBHO-
SKOHOMHUYECKOM
pa3Butuu Poccum.

JeMoHcTprpoBa
Tb HaBBIKU
KPUTHYECKOTO
MBIIUICHAS,
OnpeaeNeHUs
JIOCTOBEPHOU
Hay4HOH
nHpOpPMaLUH U
KPUTHUKHU
AHTUHAYYHBIX
MpeJICTaBICHUH.

Pa3BuBats u
MPUMEHSATH HABBIKH
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TPEThEH TIIOCKOCTH.
IIpssMoyrosbHbII
napaJuiesennIies; Kyo;
U3MEpPEHUs, CBOMCTBA
MPSIMOYTOJILHOTO
napajuJienenunena.
Teopema o nuaronanu
MPSIMOYTOJILHOTO
napajieienunena u
CIIEJICTBUE U3 HEE.

CrepeomeTpudeckue u
MIPHUKIIaTHBIE 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacIonoKeHEM
MPSIMBIX U TUIOCKOCTH.
IToBTOpEHUE:
CKPELIMBAIOLIHECS
MpsIMbIE, MapajiebHbIC
TUTOCKOCTH B
CTaH/IapPTHBIX
MHoOrorpanHukax. Ilapa
rapajjiejibHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIIHXCSI
NPSMBIX, PACCTOSTHHE
MEXIY
CKpC€HINMBAOIINMHUCT
NOPSMBIMHU B IPOCTBIX
cutyamusx. Omyckanue
NEePICHIUKYIISIPOB,
BBIYMCIICHUE PACCTOSIHUI
OT TOYKH JIO TOYKH;

TE€OMETPHH peajbHbIE CUTYalllH, CBSI3aHHBIS
C IEPIEHAUKYISIPHOCTHIO MPSMBIX U
miockoctel. MccnenoBaTh MOCTPOCHHbBIE
MOJIEJIN, B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmaparta anreOpsl. Pemats npukiaaHpie
3aJla4, CBS3aHHBIE C HAXOXKECHIEM
FEOMETPUYECKUX BEIUYUH

HaOIIOACHHUS,
HAKOIUICHHUS U
CHUCTEMATH3aLNU
¢daxToB,
OCMBICJICHHUS OITbITa
B
HUCCIE0BATEIHLCKOM
JIEATEIILHOCTH.




MPSMOM; TNIOCKOCTH.
Brruucnenue
PacCCTOSIHUI MEXIy
CKpEIMBAIOLUMUCS
MPSIMBIMH C TOMOIIIBIO
MEPIEHANKYIIPHOI
TJIOCKOCTH.
TpéxrpanHblil yroi,
HEPaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa,
TEOpEeMbl KOCUHYCOB U
CHUHYCOB JUIsS
TPEXTPAHHOIO yIJa.
OneMeHTH chepryecKoi

TCOMETPHH:
reofe3nUeCKUe JUHUN Ha
3emie
Mmuororpannuku (7 4) | CucremaTu3saius Pabotath ¢ yueOHUKOM: 33/1aBaTh BOIIPOCHI, https://www.yaklass.ru/p/geometria Bripaxkats
3HaHU#: MHOTOTpaHHUK | JieNlaTh 3aMeYaHusl, KOMMEHTAPHH. ) I03HaBaTEJIbHbIE
1 €T SIEMEHTEL AHAIH3UPOBATH EIICHHE 3a1a4H. https://resh.edu.ru/subject/17/10/ HHTEPECHI B
IpeIMETHON
TIupamuna. Buabt PEAMETHO
obiact

nupamuy. [IpaBuibHas
npamMuza.

IIpuzma. Ilpsmas u
HAKJIOHHAS TIPU3MBI.
[IpaBusbHas npusma.
IIpsamoit
napaesenuIesn,
MPSIMOYTOJIbHBIN
napauieNIenuIen, Kyo.

PucoBaTh BBIYKIIbIE MHOTOTPAHHUKH C
3aJaHHBIMHU CBOﬁCTBaMH; BOCCTaHaBJINBATh
00IInii BUJ BRITYKIIOTO MHOTOTPAaHHUKA 10
JBYM €ro npoekiusaM. JlokassiBaTh
CBOMCTBA BBIITYKJIOI'O MHOT'OTpaHHUKA.
PucoBaTh BBIYKIIbIE MHOTOTPAHHUKH C
Ppa3HOM AIIIEPOBOM XapaKTEPUCTHKOM;
HCCIIEIOBATh BO3MOKHOCTH TOTYUICHHS
pe3yiabTaTa npy BapbUPOBAHUM JTAHHBIX.
Jloka3pIBaTh CBOMCTBA NMPaBUIIHHBIX

«I"eomeTtpusi» ¢
YYETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHXKEHU.
Bripaxats
MOHUMaHUE
3HAYEHUs HAYKU B
JKU3HU POCCUICKOTO
00111eCcTBA,
00eCTIeYeHNH ero
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Brinykiibie
MHOTOTPaHHUKH.
Teopema Ditnepa.
IIpaBunbHBIE U
MOJTyTIpaBUJIbHBIE
MHOTOTPaHHUKH

MHOTOTpaHHUKOB. [ ltanupoBaTh
MOCTPOCHHUE MPABIIBHBIX MHOTOTPAHHUKOB
Ha TIOBEPXHOCTSIX APYTUX MPaBUIBHBIX
MHOTOIPaHHUKOB

0€30IacHOCTH,
TYMaHUTApHOM,
COLIMATIBHO-
9KOHOMHUYECKOM
pazButum Poccum.

JemoHcTpUpOBa
Th HABBIKU
KPUTHYECKOTO
MBIIUICHAS,
onpeeneHus
JIOCTOBEPHOM
Hay4HOH
nH(pOpMAIUHU H
KPUTHUKH
AHTHHAYYHBIX
MPEACTABICHUMN.

Pa3BuBath u
MIPUMCHATH HaBBIKU
HaOJIIOIEHU,
HaAKOIUJICHUS U
CHUCTEMATHU3AlUHN
(akToB,
OCMBICJICHUS OITbITa
B

HCCIIEI0BATEIbCKOM
JIEATEIBHOCTH.
BexTtopnl B [onsTHE BekTOpa Ha AXTyanu3upoBaTh (aKkThl U METOIbI https://www.yaklass.ru/p/geometria Beipaxats
npocrpanctse (13 4) IIJIOCKOCTH U B IJIAHUMETPUHU, PEIICBAHTHBIE TEME, ) [103HaBaTeJIbHbIC
npoctpancTse. CyMMa i | TIPOBOIUTE aHaNorHH. ONepHpOBaTh https://resh.edu.ru/subject/17/10/ HHTEpECH! B
. peIMeTHON
pa3HOCTb BEKTOPOB, MOHATHAMU: BEKTOP Ha IIOCKOCTH H B
obnactu

IIpaBUJIO
napauiCicuicaa,
YMHOXCHHUC BCKTOpPA Ha
YUCJI0, PA3JIOKCHUC

MPOCTPAHCTBE; KOMILTAHAPHBIE BEKTOPHL.
[IpuBoauTH IPUMEPHI (HHU3UIECKUX
BEKTOPHBIX BeinunH. OCcBanBaTh MpaBuia
BBITIOJIHEHUSI IEUCTBUM CIOXKEHUS U

«I"eomeTtpusi» ¢
Y4ETOM CBOUX
HMHTEPECOB,
CIIOCOOHOCTEM,
JIOCTHXKCHHM.
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BEKTOpa 1Mo 0a3ucy Tpéx
BEKTOPOB, HE JICKAIIUX B
OJIHOM ITOCKOCTHU.
CkansipHoe
MIPOU3BEICHUE,
BBIUMCIICHHE yTIIa MEXTY
BEKTOpPaMU B
MIPOCTPAHCTBE.
IIpocreiimue 3ana4u ¢
BEKTOpaMu

BBIYUTAHUS BEKTOPOB, YMHO)KEHHUS BEKTOpa
Ha 4ucio. JlokaszpIBaTh NpU3HAK
KOMILTAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
M000T0 BEKTOpa 1Mo TPEM JTaHHBIM
HEKOMILTaHAPHBIM BEKTOPaM.

Bripaxats
ITOHUMaHHUE
3HAUYCHUS HAYKH B
JKA3HU POCCUICKOTO
o0111ecTBa,
o0ecTieueHNHN ero
0e30IacHOCTH,
TYMaHUTaApHOM,
COITHATBHO-
SKOHOMHUYECKOM
pa3Butum Poccum.

HeMoHCcTpHpOoBa
Th HaBBIKH
KPUTHYECKOTO
MBITIICHHS,
ompeaeneHus
JIOCTOBEpHOU
Hay4HOUI
nH(pOpMAITUH H
KPUTHKH
AHTUHAYYHBIX
MPEACTABICHUMN.

PazBuBath u
MIPUMEHSTH HABBIKH
HaOJIIOIEHU,
HAaKOILICHUS U
CHCTEeMAaTH3aITIH
¢daxToB,
OCMBICIICHHUS OIBITA
B
HCCIIe/I0BATENILCKON
JIEATETILHOCTH.

JABukenus (5 1)

JIBYOKEHUS
MIPOCTPAHCTBA.
OTtoOpakeHusl.

IIpuMeHsTh NpaBuiia BHIOJIHEHUS AEHCTBUI
CJIO)KEHHA U BBIYUTAHUSA BEKTOPOB,
YMHO>KEHHUSI BEKTOpa Ha YHUCIIO HpU

https://www.yaklass.ru/p/geometria

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

Bripaxats
M03HaBaTEIbHBIC
UHTEPECH] B
NpeIMETHON
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JIBM>KEHUS U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
NBIDKEHUN. Buabl
JBIDKCHUH:
napaieNbHbII epeHoc,
[EHTpaTbHAS
CUMMETpHUS, 3epKabHas
CUMMETpPHSI, TIOBOPOT
BOKPYT IIPSIMOM.
IIpeoOpazoBanus
nonodus. [psmas u
cepa Diinepa.
T'eomerpuueckue 3agaun
Ha TIPUMEHEHIE
JBHOKCHUS

pelienuu 3aja4d. Haxoauth KOOpIUHATHI
BEKTOpAa B JAHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KoopJiMHaTaMm. BCmoMHUTH
OmpeJIelICHIE CKAISIPHOTO YMHOXKEHUS U €T0
CBOMCTBA. BEIYHCIATE C IIOMOIIBIO
CKQJIIPHOTO YMHO>XECHUSI IJIMHBI BEKTOPOB,
YTIIbI MEKTy HUMH, YCTaHABIUBATh
NEPIEHANKYISIPHOCTh BEKTOPOB.
AHanu3upoOBaTh U MOJICTHPOBATE HA S3bIKE
TEOMETPUHU pPealIbHBIE CUTYAIlUH, CBI3aHHbBIC
¢ (U3NIECKIMH BEKTOPHBIMH BEJTMYHHAMH.
Hcnonp30BaTh MpH pelieHud 3aaad,
CBSI3aHHBIX C BEKTOPAMH B IPOCTPAHCTBE,
IUIAHUMETPUYECKUE (PAKTHl K METOIBI.
CB00OJTHO OTIEpPUPOBATH MOHSATHIMU:
0TOOpakeHre MPOCTPaHCTBA Ha ceosl,
JBIDKEHUE TIPOCTPAHCTBA; IICHTPAIbHAS,
oceBasl U 3epKajibHasi CHMMETPHH,
napajielbHbIA IEPEHOC; PABEHCTBO U
nosiooue ¢puryp. Jloka3pBaTh yTBEPKICHHS
0 TOM, UTO LIEHTpajbHas, OCEBasI U
3epKabHAsI CAMMETPUH, TTapaIeIbHBIN
TIEPEHOC SIBISIFOTCS TBMKCHISIMHU.
BrimonHsaTs mpeoOpa3oBaHus mo00usl.
OneprpoBaTh NOHATUSAME: TIpsiMast U chepa
Oitnepa. Pemate reoMeTpuueckue 3a1a4u ¢
HUCIIOIb30BaHNEM JBIKeHUHN. MIcronb30BaTh
TIPU PEIICHUH 33]1a4 IBYDKCHUS
MPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBaTh U aHAJIM3UPOBATH YTBEPIKICHUS
C LCJIBIO BBISBICHUS JIOTHUECKHU
KOPPEKTHBIX 1 HEKOPPEKTHBIX

obnactu
«I"eomeTtpusi» ¢
Y4ETOM CBOHUX
HMHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHXKCHHM.
Bripaxats
MMOHUMAaHUE
3HAYEHUs HAYKH B
YKU3HHU POCCHICKOTO
00111eCcTBa,
obecreyeHnn ero
0€e301acHOCTH,
TYMaHHUTapHOM,
COIHMAaIBHO-
SKOHOMHUYECKOM
pa3Butuu Poccum.
JeMoHcTprpoBa
Th HABBIKU
KPUTHYECKOTO
MBITIICHUS,
oTpeeNeHus
JIOCTOBEPHOMU
Hay4HOUI
nH(pOpMAITUH H
KPUTHKHU
AQHTUHAYYHBIX
[IPEACTABICHUMN.
PazBuBath u
MIPUMEHSATH HABBIKH
HaOJIrOIEHNS,
HAaKOILICHUS U
crucTeMaTu3aluu
(hakToB,
OCMBICJIEHHS OITbITa
B
HCCIIEA0BATEIBCKON
JIeSITEIbHOCTH.




paccyxzaeHuil. MccnenoBaTe HOCTPOCHHbBIE
Moenu. Mcnons3oBaTh U(POBBIE PECYPCHI

11 KJIACC (102 1)

HazBanne OcHoBHOE coepKanme OcHoOBHbIE BU/IbI 1€SITEJILHOCTH DJIeKTPOHHbIE H HH(POBbIE BocnuraTteabHble Heau
pasaeiia o0y4yarmuxcst o0pa3oBaTesibHbIE peCypchl U 321244
(TeMBI)Kypca
(umcii0 yacos)
AHanuTHYeCcKAas [ToBTOpEHHE: KOOPIMHATHI AxTyanu3upoBath GakTel 1 MeToabl | Nttps://www.yaklass.ru/p/geometria Bripaxath
[I03HABATENIbHBIC

reometTpus (14 4)

BEKTOpa Ha INIOCKOCTH U B
MIPOCTPAHCTBE, CKAJSIPHOE
MIPOM3BEICHIE BEKTOPOB,
BBIYHCIICHUE yTIIa MEXIY
BEKTOPaMH B TIPOCTPAHCTBE.
YpaBHEHHE MPSAMOi,
MPOXOASIILIEH Yepe3 IBE TOUKH.
YpaBHEHHUE TIOCKOCTH,
HOpPMaJlb, ypAaBHEHHE MIJIOCKOCTH
B OTpe3Kax BekTopHoe
npousBegeHue. JInnelnoie
HEPABEHCTBA, JINHEIHOE
MpOrpaMMHUpPOBaHUE.

AHanmuTUYEeCKHE METOIbI pacyéTa
yTiia MEXIy IPSIMBIMH U
IUIOCKOCTSMH B
MHOTrorpanHukax. @opmyia
pacCTOSHUS OT TOYKH 10
IJIOCKOCTU B KOOPJIMHATAX.
Haxoxnenue paccTosHU OT

IJITAHUMETPUHU, PEIICBAHTHBIE TEME,
MNpOBOJIUTH aHaIoruu. CBOAUTH
JIEUCTBUS C BEKTOpPaMH K
AHAJIOTUYHBIM ACHUCTBUSIM C UX
KOOpJMHaTaMu. BCIOMHUTH
ONPEACIICHUE CKAAPHOTO
YMHOKEHHUS U €r0 CBOMCTBA.
Br1auciars ¢ IOMOIIBIO
CKAJIIPHOTO YMHOXKCHUSI ITTUHBI
BEKTOPOB, YIJIbl MEXIY HUMH,
YCTaHaBJIMBATh
MEPIIEHANKYISIPHOCTh BEKTOPOB.
BriBoAUTE ypaBHEHHKE IIJIOCKOCTH U
(hopMyITy pacCTOSTHUS OT TOYKH 10
MJIOCKOCTH.

Pemats 3amaun, coderas
KOOPJIMHATHBIA U BEKTOPHBIN
MeToJibl. [TpoBOIUTH JIOTHYECKH
KOPPEKTHBIE 10Ka3aTeJIbHbIE
paccyXJeHus IpU pelieHun

https://resh.edu.ru/subject/17/11/

HWHTEpECHl B IPEIMETHOMN
obmactu «l'eomerpus» ¢
YYETOM CBOMX
WHTEPECOB,
CITOCOOHOCTEH,
MOCTHKEHUM.

Bripaxats
MOHUMaHUe 3HAYCHUS
HayK{ B KU3HU
poccuiickoro o0IecTsa,
o0ecrnieueHnu ero
0e30IMacHOCTH,
CYMaHHUTapHOM,
COIIMAJIBHO-
SKOHOMHUYECKOM
passutuu Poccum.

JemoHcTpHpOBaThH
HaBBIKM  KPUTHYECKOTO
MBILIICHHS,
onpeaeacHUs
JIOCTOBEpHOM  Hay4dyHOH
MH(OPMAIMH U KPUTHKH
AHTHHAYYHBIX
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TOYKH JI0 IJIOCKOCTH B Ky0e u FEOMETPHYCCKUX 33a4 Ha npe/ICTaBICHHIA.
MPaBUIIBHOM TTHPaMHU/IC MpPUMEHEHNE BEKTOPHO- PasBuBath U
KOOPJMHATHOTO METOJIA. [pUMCHSATD HaBBIKA
AHaATU3UPOBATh U MOJICTUPOBATD Ha Habmoner,
HaKOILIEHHUS u
SI3BIKE TEOMETPUH PeajbHbIC CHCTeMaTIIAmEH (AKTOB,
CHUTYyaIluH, CBA3aHHBIC BEKTOPAMH U OCMBICTCHHSI  OMbITA B
KOOpAWHATaMH. HccnegoBath HUCCIIEN0BAaTEIbCKON
MOCTPOCHHBIC MOJICIIH, B TOM YHCIIC JIEATETLHOCTH.
U C UCTIOIb30BaHUEM arnapara
anreOpsl. Mcrnonb3oBath
KOMIIBIOTEPHBIC TIPOTPAMMBI.
3HAKOMHTBCS C HICTOPHEH pa3BUTHS
MaTeMAaTHKH
I[MoBTOpEHnue, CeueHusi MHOTOTPAaHHUKOB: Crpouts ceuenus. Pematsb https://www.yaklass.ru/p/geometria Bripaxath
00001IEHNE U MO3HABaTEJIbHbIE

cUCTeMAaTu3anus
3HaHuii (14 yacos)

CTaH/IapTHBIE MHOTOTPaHHHKH,
METO/I CJIEI0B, CTaHAapTHBIE
TUIOCKOCTH, TIEpeCcedeHus
MIPSIMBIX U TUTOCKOCTEH
ITapaienbHble IPSIMBIE U
TUTOCKOCTH: MapaJuieIbHbIe
CEYeHUs, pacyET OTHOIIICHUH,
YIJIBI MEXIY
CKpEIIMBAIOIIUMHUCS MPSMBIMU
IleprieHquKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHIapPTHBIE Mapbl
MEPNEHANKYIAPHBIX TUIOCKOCTEN
" MPAMBIX, CHMMETPHUU
MHOTOTPaHHUKOB, TEOPEMA O
TpEX NEepPNEHIUKYIApax,
BBIUMCIICHUS JJIMH B
MHOTOTPaHHHUKaX.

CTepEOMETPHUYCCKHE 3a1a4H Ha
JI0Ka3aTeJIbCTBO MATEMATHYCCKUX
OTHOIICHUHN, HAaX0XKJICHHUE
rEOMETPUUYCCKHUX BEJIMYHMH (JIJTHH,
YTJIOB, TUIOIIA/ICH, 00BEMOB).
Hcnonb30BaTh MpH PEIICHAN
CTePEOMETPHUCCKHX 321
IJIAHUMETPHUYCCKUE (PaKThl U
MeTo bl [IpoBOIUTE TOrnYecKu
KOPPEKTHBIC J0Ka3aTeIbHbIC
paccyXaeHus Py pelIcHUN
CTEPEOMETPHUECKUX 3a]1a4.
CpaBHHUBaTh U aHAJIM3UPOBATH
peasbHbIE CUTYaIluU U BBISBIIATH
BO3MOXHOCTb €€ MOJICIIMPOBAHUS
Ha SI3bIKE TEOMETPHH.
MonenupoBath peabHYIO
CHUTYaIIMIO Ha S3bIKE TEOMETPUH H

https://resh.edu.ru/subject/17/11/

HWHTEpEChl B IPEIMETHOMN
obmactu «['eomerpus» ¢
YYETOM CBOMX
HHTEPECOB,
CIIOCOOHOCTEM,
MOCTHKEHUM.

Bripaxats
MMOHUMAaHHUE 3HAYCHUS
HAYKH B KU3HU
pOCCHIICKOTO OOIIECTBA,
obecrneueHnn ero
0e30MmacHOCTH,
TYMaHUTapHOM,
COITHATHHO-
SKOHOMHUYIECKOM
passutuu Poccum.

JleMOHCTpUpOBaThH
HaBBIKM  KPUTHYECKOTO
MBIIILICHYS,
onpeeaeHus



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/11/

[ToBTOpenwue: miomann HCCIE0BaTh IIOCTPOSHHbBIE MOIEIH, JOCTOBEPHOH  HAy4HOMH
MHOTOYT'OJIbHUKOB, (hOPMYJIBI B TOM YHCJIE U C UCIIOIb30BAHUEM MHQOPMALUH U KPHTHKHA
714 TUIOIIAziel, cCOOOpaskeHNs anmapaTa anreopsl. aHTHHAYHHBIX
noxo6wus. [lnomanu ceuenuit HpegCTaBHeHHH'
MHOTOTPAHHHKOB: TLTOIATH Hcnonb30BaTh KOMITBIOTEPHBIE HpHMif‘If:{/I::TB HaBHKE
HOBEPXHOCTEH, pa3pe3aHus Ha TPOrPaMMBI IPH PCIICHIH 3a/1at HAGTIOICHNYS,
Y4acTH, COOOpaKEHHS OA00HS HaKOIUICHUS u
cUCTeMaTn3annuu (PaxKToB,
OCMBICJICHUSI  OTbITA B
UCCIIE0BATENbCKON
JeATEITLHOCTH.
O0Bém O0BeM Tena. O0bEM CB00OOIHO OTIEPUPOBATH https://www.yaklass.ru/p/geometria Bripaxath
MHOTIOIPaHHHUKA MPSIMOYTOJIBHOTO MOHATHAMU: 00BEM Tema, 00BEM MIO3HaBATCJIbHBIC
(17 ) napasienenunena. 3agaun 06 [PSMOYTOJILHOTO MHTEPCCHI B TIPCAMETHON

y/ABOEHUH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKLMH yTJa.
CrepeomeTpuUuecKue 3a1auu,
CBA3aHHbIE ¢ 00BEMOM
IPSAMOYTOJIEHOTO
napajuenenunena. Ilpuknanxeie
3a[a4u, CBA3aHHbBIE C
BBIUHCIICHUEM 00bEéMa
IPSIMOYTOJILHOTO
napamenenumena. O0bém
MPSIMOM PU3MBL.
CrepeoMeTpruiecKre 3a/1au,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB MIPSIMON TIPU3MEI.
[IpuknaaHeie 3a1a4u, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOM TTPU3MEI.

Brrauciienne 006EM0OB TeEN ¢

napaienenunena. PopMyIHpoBaTh
OCHOBHBIE CBOWCTBAa 00BEMOB.
JokaspiBath TeopeMy 00 00bEMe
MIPSIMOYTOJIBHOTO
napaienenuIiesaa, caeICTBUS U3
He€. Pa3pe3aTb MHOIOTPaHHUKY,
nepekyaapBaTh yacTu. Pemars
CTEpEOMETPUUECKUE 3a1aUH,
CBSI3aHHBIE C BHIYMCIIEHHEM 00BEMa
MIPSIMOYTOJIEHOTO
napaJiesenuIesa, Ipu3Mbl.
CpaBHUBATh U aHAIM3UPOBATDH
YTBEP>KACHUS C LEIBIO BBISBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX pacCyXICHUI.
AHanu3upoBaTh U MOJICJINPOBATH Ha
SI3bIKE TEOMETPHH PeaIbHbIE

https://resh.edu.ru/subject/17/11/

obnactu «l'eomerpusp»y c
YYETOM CBOMX
WHTEPECOB,
CITOCOOHOCTEH,
JOCTHIKEHUH.

Bripaxats
OHUMaHHEe 3HAYCHUSI
HayK{ B KU3HU
pOCCHIICKOTO OOIIECTBA,
o0ecrnieueHnu ero
0e30IMacHOCTH,
TYMaHHUTapHOM,
COILIMAITLHO-
9KOHOMHYECKOM
passutuu Poccum.

JemoHcTpHpOBaTh
HaBBIKU  KPUTHYECKOI'O
MBILIUICHUS,
OTIpeIeIICHHS
JIOCTOBEpHOM  Hay4dHOM
MH(OOPMAIINH U KPUTHKH
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HOMOIIIBIO OTIPEIeNIEHHOTO CHUTYyaIluH, CBA3aHHbBIE ¢ 00BEMOM AQHTUHAYYHBIX
uHTerpana. O0bEM HaKJIOHHOH MIPSAMOYTOJIBHOTO TPE/CTABICHHIA.
IpU3MBL, TUpaMubl. Popmyiia napasIeNenuIe/a, IpU3MBl, Paspusatb u
00béma nupaMuibl. OTHOILICHUE | THPAMUJIBL. HPUMCHATE HaBbIKH
00BEMOB TIHpaMU ¢ OOLIMM Ezggfiﬁzﬂ’ "
yrioM. CrepeoMeTpueckne Hcenenopats mocTpocHitke CHCTEMAaTU3aluK (aKToB,
3a/1aun, CBA3AHHBIE ¢ 00béMamu | MOACTH, B TOM HHCIC 1 € OCMBICJICHUSI  OTbITa B
HAKJIOHHOM TIPH3MBI, upamuypl. | (CT0Ib30OBAHICM allllapata HCCIIEI0BATENBCKOM
TIpHKTAHbIE 3a/124H TIO TeMe anreOpsl. BEIBOIUTE OCHOBHYIO JEATENTHHOCTH.
«OOBEMBI TET», CBSI3AHHBIC C MHTCTPANbHYIO (bf)p MyIy And
00BbEMOM HAKJIOHHOH MIPU3MBI, BBIYHCIICHIT 06BEMOB Tell. )
rupamwet. TIpHMeHeH e Jloka3biBaTh TEOpEMy 00 00BEME
0GBEMOB. BLIICIICHIE HaKJIOHHOH MPU3MBI HA TIPUMeEpe
PACCTOSIHUS 10 TFIOCKOCTH TpeyroabHON prI/BMH u A

MPOU3BOJILHOM PU3MBI.

Jloka3eiBaTh TeOpeMy: 00 00bEMeE

HUPaMUIbl, POPMYITUPOBATH

CIIEJICTBHS U3 Hee: 00BEM

yCceu€HHOU nupamMuabl. BeIBOIUTH

(dhopMyiTy 1T BBIYUCIICHUS 00BEMOB

yCEUEHHOU TIMPaMHIBI

Tena Bpamenus Hunmmaapuueckast moBepxXHOCTh, | CBOOOIHO OMEpHPOBATH https://www.yaklass.ru/p/geometria Bripaxath
MI03HABATEIbHbIC

(23 v)

o0pa3yroinue MITHHIPUIECKOH
noeepxHoctu. Lunuup.
IIpsiMo#i KpyroBOM LHHAIUHAP.
IInomane MOBEPXHOCTH
uunuzpa. Konnueckas
MOBEPXHOCTH, 00pa3yroIne
KOHUYECKOMN MOBEPXHOCTH.
Konyc. Ceuenue koHyca
IJIOCKOCTHI0, MapaieIbHON
IJIOCKOCTH OCHOBAHMUSI.

MOHITHAMH: WIHHIPUYECKAs
MIOBEPXHOCTh, WIMHAP. 3yuaTh
CIIOCOOBI TMOTy49eHUs
UWIAHPUYECKON TOBEPXHOCTH,
nunuHApa. M300pakaTs MWIHHAP U
€ro CEeUEHUsI INTIOCKOCTBIO.
CB00OHO OTIEpUPOBATH
MIOHSATHAMHU: KOHUYECKas
MOBEPXHOCTh, KOHYC, yCEUEHHBII
KOHyC. M3ydaTs CriocOOBI

https://resh.edu.ru/subject/17/11/

HWHTEpEChl B IPEIMETHOMN
obnactu «['eomerpus» ¢
y4€TOM CBOMX
HHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHOKSHHIA.

Bripaxats
ITOHUMAaHHUE 3HAYCHUS
HayKu B JKU3HHU
POCCHICKOTO OOITECTRA,
obecIieueHUH ero
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YceuéHHbI KOHYC.
N300paxkeHre KOHYCOB U
yceu€HHBIX KOHycoB. [lmomanp
OOKOBOIi TIOBEPXHOCTHU H TIOJIHOM
HOBEPXHOCTH KOHYCA.

CrepeomeTpuuecKkue 3a1aum Ha
JIOKa3aTeNIbCTBO M BBIUUCIICHHE,
MOCTPOCHUEM CEUECHUN
UWJIMH]Ipa, KoHyca. [Ipuknannsie
3a]1a4u, CBSA3aHHBIC C
mwmHapoM. Cdepa u map.
[Mepeceuenue chepsl u mapa ¢
mwiockocThio. Kacanue mapa u
cepbl IWIOCKOCThIO. By n
n300paXxKeHue mapa. YpaBHEHHE
chepsl. [Lnomans chepsl u eé
yacreil. CummeTpus cepsl 1
mrapa. CTepeoMeTpHUeCcKIe
3aJlauy Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO
cepoit ¥ mapoMm, MOCTPOSHUEM
HX CEUYECHHH IIOCKOCTBIO.
IpuknaaHbie 3a1a4M, CBSI3aHHBIC
co cdepoii u mapom.
[ToBTOpEHME: OKPYKHOCTD Ha
IIJIOCKOCTH, BBIYUCJICHHUA B
OKPY>KHOCTH, CTaHJAPTHBIE
nogo0us.

Pasznnunble koMOMHAIMH TEI
BpallleHUs] 1 MHOTOTPAHHUKOB,
3amaun o teme «Temna u

MOJTY4YEHUs] KOHUYECKOM
MMOBEPXHOCTH, KOHYca. M300paxkaTh
KOHYC U €r0 CEUYEHHUS IIJIOCKOCTHIO,
MPOXOSIIEN Yepe3 0Ch, U
IJIOCKOCTBIO, TIEPIICHIUKYIISIPHOHN K
ocu. BerBomuTh popmysl st
BBIYHCJICHHS OOKOBOH U IOJIHOM
[IOBEPXHOCTEH TeJl BPAIICHHUS.

Pewate crepeoMerpuueckue
3aJa4u, CBA3aHHbBIC C TeJIaMU
BpallleHHUs, HAXOXKACHHUEM IUTOIAAH
0OOKOBOI1 1 TTOJTHON TTOBEPXHOCTH,
MIOCTPOCHUEM CEUECHU.
Hcnonp3oBaTh NpH pelieHny 3a1a4
IUTaHUMEeTpUYecKne GaKThl 1
metoasl. CpaBHUBATH U
aHAJIM3UPOBATH YTBEPXKJIEHUS C
LEJIBIO BBISBIICHUS JIOTHUECKH
KOPPEKTHBIX H HEKOPPEKTHBIX
paccyxneHuid. AHaAIU3UPOBATh U
MOJIETTUPOBATH Ha SI3bIKE T€OMETPHUH
peanbHbIe CUTYaIluH, CBSI3aHHBIE C
KOHYCOM U LWJIMHIPOM.
HccenenoBats NOCTpOECHHBIE
MOJIETIHN, B TOM YHCIIE U C
WCIIOJTb30BAaHUEM allapara anreOpsl
AKTyann3upoBath (hakThl U METOBI
IUTAHUMETPUH, PEJICBAaHTHBIE TEME,
MIPOBOUTE aHajgoruu. CBOOOIHO
OTIEpPHUPOBATH MOHATHAMHU: cepa U1
map, UeHTp, Paguyc, AUAMETP
cdepsl u mapa. McenenosaTh

0e30MmacHoOCTH,
TYMaHUTapHOM,
COLIMAJIbHO-
3KOHOMUYECKOM
pazButuu Poccuu.
JleMOHCTpUpOBATH
HaBBIKM  KPUTHYECKOTO
MBILIICHHS,
oTpeAeNeHIs
JIOCTOBEpPHOM  HAay4HOU
UHQOpPMAIUK ¥ KPUTUKU

AHTHUHAYYHBIX
NpEACTaBICHUM.
Pa3BuBath u
MIPUMEHSATH HaBBIKH
HaOIIOIeHN,
HAKOIIJICHUSA 158

cucTeMaTu3aiuu (axKToB,
OCMBICJICHUSI  OIbITa B
HCCIIE0BATEILCKOM
JIeSITEIIBHOCTH.




IOBEPXHOCTHU BpaLLICHU

B3aMIMHOE PACIOJIOXKeHHE ChEephl I
I0CKOCTH. DOpMyYIHpPOBATH
onpeesieHUe KacaTeIbHOU
IJI0CKOCTH K chepe. Jloka3piBaTh
TEOPEMBI O CBOMCTBE U MIPU3HAKE
KacaTeJIbHOM IIOCKOCTH. BrIBOIUTH
(hopMyiTy JUTSI BEIYUCIICHHS
mIomany ceprl yepe3 paanyc
cepsl.

Pewate cTepeoMerpuueckue
3aJauu, CBs3aHHbBIE CO chepoil U
LIapOM, HAXOXKICHHUEM IIOIIAIN
cdepsl U e€ yacTel, MOCTPOCHUEM
ceueHHil cepsl U mapa.
AHanM3UpOBaTh U MOJIEJINPOBATH Ha
SI3bIKE TEOMETPHUHU PeajbHbIE
CUTYaIlH, CBA3aHHBIE C IIIAPOM U
cdepoii. Pemartp mpocTeie 3a1a4u, B
KOTOPBIX GUTYPUPYIOT KOMOMHAITUH
TEJI BPALEHUS] © MHOTOTPAaHHHUKOB.
Hcnonp3oBaTh Npu perieHny 3aaad,
CBSI3aHHBIX CO c(hepoit u mapom,
IUTaHUMETpUYecKue GaKThl 1
MmeToabl. Pemare
CTEPEOMETPHUECKHUE 3a4aUH,
CBSI3aHHBIE C TeJIaMH BPAIICHUS,
MOCTPOEHUEM CEUECHUM Tell
BpalleHus1, ¢ KOMOMHALKSAMH TeJl
BpAILEHUS 1 MHOIOI'PaHHUKOB.
[IpoBOANTE TOrMUYECKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PacCyKICHUS IPH
pelIeHUH TeOMETPUIECKUX 3a1ad,




CBSI3aHHBIX C
NEePIEHINKYISIPHOCTHIO
IJTOCKOCTEW. AHAIM3UPOBATh U

MOZACIIUPOBATH Ha A3bIKC TCOMETPUHN

peanbHbIe CUTYalluH, CBA3aHHbBIE C
MHOTOrpaHHUKaMH. MccnenoBaTsb
MOCTPOCHHBIE MOZEIH, B TOM YHCIIE
U C MCIIOJIb30BAaHUEM arapara
aIreOphI

Ilnomann
NMOBEPXHOCTH H
00BEMBI KPYIJIBIX
Ted (9 u)

O0bpém mummHApa. Teopema 00
00BEME MPSIMOTO IUIUH/PA.
[Tmomaan 60k0BOI M TTOJTHOM
MOBEPXHOCTH ITUITUHJIPA.

Brruncnenmne o6EMOB TN €
MTOMO- IO OTIPENEIEHHOTO
unterpana. O0bEM KoHyca.
[Tromaau 6OKOBOM M MOJHOM MO~
BEPXHOCTH KOHYCA.
CrepeoMeTpruyecKue 3a/1auu,
CBsI- 3aHHBIE C BHIYHCIICHHEM
00BEMOB ITMIIMH/IPA, KOHYCA.
[IpuknanHeie 337291 IO TEME
«O0BE- MBI U ILIOIAIH
noBepxHocTel Ten. O0bEM mapa
W 11apoBoro cektopa. Teopema
00 00béme mapa. [Tnomans
ctepsl. CTepeoMeTpruecKre
3a/1a4yM, CBsI- 3aHHBIC C
BBIUMCIIEHHEM 00HEMOB I1apa,
IIApPOBOTO CETMEHTA, ITapO- BOTO
cekropa. [Ipukiannsie 3agauun o

CB00OHO OTIEPHPOBATH
MOHATUSIMHA: 00BEM TelIa, IIOoIAab
nosepxHoctu. DopmynupoBartsb
OCHOBHEIE CBOMCTBA 00BEMOB.
Jloka3biBaTh TEOPEMBI: 00 00BEME
oMIHHIPA; 00 00BEME KOHyCA.
BeIBOIUTE OpMyITBI 115t
BBIYHCIICHHS 00BEMA YCEUEHHOTO
KOHYca.

HccnenoBarh NOCTpOEHHBIE
MOJIEJIN, B TOM YHCIIE U C
HCTIONTb30BaHUEM alllapara
anreOpbl. 3HATh BO3MOXHOCTH
pelieHns 3aja4d Ha TOCTpoe- HHe
LHAPKYJIEM U JJUHEHKOH, O
KJIACCUYECKUX He- Pa3pernMbIX
3amagax. CBOOOIHO OTIepHUpOBaTh
MOHATHSIMU: IIAPOBOM CET- MEHT,
IapOBOH CJIOM, IAPOBOI CEKTOP,
OCHOBAHUE U BBICOTA CEIMEHTA,
OCHOBaHHE U BBICOTA IIAPOBO- T'O
cnosi. BeBoanTs hopMysl st

https://www.yaklass.ru/p/geometria
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Berpaxats
Mo3HaBaTeIbHbIE
HWHTEPECHl B MPEAMETHOU
obmactu «[eomeTpusi» c
YYETOM CBOMX
MHTEPECOB,
CIIOCOOHOCTEM,
JIOCTU>KEHHH.

Bripaxats
NOHUMAaHUE 3HAYEHUS
HaYK{ B KU3HH
POCCHICKOTO  OOIIECTRa,
o0ecrieyeHun ero
0e30MmacHOCTH,
TYMaHHTapHOM,
COLMAIIEHO-
3KOHOMUYECKOM
passutuu Poccuu.

JemoHcTpHpOBaThH
HaBBIKH  KPUTHYECKOTO
MBIIICHHS,
OTIpeACTICHHS
JIOCTOBEpPHOM  Hay4yHOMU
nHPOPMALUN U KPUTUKU
AQHTHHAY4HBIX
MIpeICTaBICHUH.
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Teme «OOBEMBI TEJ», CBI3aHHbBIE
¢ 00BE- MOM T1apa | IJIOMIA/IBI0
ctepol. COOTHOIICHUS MEXTY
TUTOIIAASIMHU TIOBEPXHOCTEH 1
00bEéMaMH MOA00- HBIX TEJl.

ITonoOHEIE TENa B IPOCTPAHCTRE.

H3menenune o6bEma npu
NoJ00HH.

CrepeomeTpuUuecKHe 3a1a4H,
CBSI3aHHBIC C BBIYMCICHUEM
00BEMOB TeI U TUIOIACH
MMOBEPXHOCTEHN

HaXO0XJICHUS 00BEMOB IIApOBOTO
CerMeHTa, LIapOBOr0 CEKTOPA,
rontaau cdepsl. Jloka3pBaTh
TeopeMy 00 00bEMe mapa. Pemats
CTepEOMETPHUYECKHE 3aauH,
CBSI3aHHBIC ¢ 00BEMOM TIIapa,
LIapOBOTO CETMEHTA, MAPOBOTO
CEeKTOopa, IJIOMIAabI0 Chephl.
CpaBHUBATH U aHAIM3UPOBATH
YTBEPKACHUS C 1Ie- JIbIO BBISIBICHUS
JIOTMYECKH KOPPEKTHBIX U HEKOP-
PEKTHBIX PacCyKIECHU.
AHanM3MpOBaTh U MOJICITUPOBATH HA
SI3BIKE T€0- METPHH pealibHbIC
CUTYyaIUH, CBS3aHHBIC C 00BE- MOM
IIapa, IapoBOro CerMeHTa,
[IapOBOTO CETMEH- Ta, TIOLIAIbI0
cdeprl. CBOOOIHO ONIEpUPOBATH
MOHSTHEM: TIOO0HBIE Te- Ja B
MIPOCTPAHCTBE.

Brrancisats 006E8MEI TET C
MOMOIIBIO OMPEIETEHHOTO
uHTerpana. Pemars
CTEPEOMETPUICCKHUE 3aa4H,
CBSI3aHHBIC C COOTHOIIICHUSIMH
MEX1y IUIOMIAASIMHA TOBEPXHOCTEH
1 00BbEMaMU ITOTOOHBIX TEIL.
[IpoBOAHTE JTIOTHYECKU KOPPEKTHEIC
JIOKa3aTeNbHbIC pAacCyKICHUS TTPH
PEIICHNY TEOMETPUYECKUX 3a]1a4,
CBSI3aHHBIX C BEIYUCICHUEM
00BEMOB TEJI C TOMOIIBIO

Pa3BuBath u
MPUMEHSTh HaBBIKH
HaOJIIOEHUS,
HaKOIIJICHUS "

crucTreMaTn3anum (HaKToB,
OCMBICIIEHUSI  OTBITA B
HCCIIEIOBATEIbCKOM
JIESITEIILHOCTH.




OIPENICIIEHHOTO UHTETPaa,
HAXOXKICHUEM COOTHOIICHHS MEKIY
IUIOIIAASIMU IIOBEPXHOCTEH 1
00BbEMaMH MTOJOOHBIX TEIL.
AHaATU3UPOBATh U MOJICTUPOBATDH Ha
SI3BIKE TCOMETPHHU PeajIbHbIC
CHUTYyaIllH, CBA3aHHBIC ¢ 00bEMaMHU
Y TIOBEPXHOCTSIMH TEJ, Ha
JIOKA3aTENLCTBO U Ha HAXOXKICHUE
FCOMCTpI/I‘ICCKI/IX BCIIMYHNH

IToBTOpEHUE,
00001IeHMEe U
cHUCTeMaTU3anus
3HaHMi (25 u)

Ob6o06miaroiiee MOBTOPEHHE
MOHATHUI U METOJIOB Kypca
reomerpun 10-11 xmaccos,
cucTeMaTH3alus 3HaHUM.
Wcropus pazsurus
CTEPEOMETPUU KaK HAyKH U €€
pOJIb B pa3BUTUHA COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Pematb crepeomeTpudeckue 3a1aun
Ha JI0Ka3aTeIbCTBO
MaTeMaTHYeCKUX OTHOIICHHIH,
HAXO0XICHUE T€OMETPUUCCKUX
BEJIMYMH (JIIHH, YTJIOB, IUIOLIA/ICH,
00bEMOB). Mcronb3oBats npu
PELICHUH CTEPEOMETPUIESCKUX
3a/1a4 IIaHUMETPUUYEeCKUe GakThl U
MeToibl. [IpOBOANTD JIOTHUECKH
KOPPEKTHbIE I0Ka3aTelIbHbIC

pacCy KICHUsI P PEIICHUN
CTEPEOMETPHIECKUX H
TUIAHUMETPUYECKHX 3a/1a4.
CpaBHHMBaTh U aHATM3UPOBATH
peabHBIC CUTYAILH U BBISBIISAT
BO3MOKHOCTB €€ MOJICITUPOBAHHUS
Ha sI3bIKE TEOMETPHH.
MopenupoBath peanbHyI0
CHUTYaLIO Ha SI3bIKE TEOMETPHU U
HCCIIE/IOBATh MOCTPOCHHbBIE MOJIEIIH,
B TOM YHCJIC U C UCTIOJIH30BAaHUEM
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Bripaxats
[I03HABATENIbHBIC
WHTEpECHl B IPEIMETHOMN
obmactu «[eomeTpusi» ¢
YYETOM CBOMX
HWHTEPECOB,
CITOCOOHOCTEH,
JOCTHI)KEHUH.

Bripaxats
MOHUMaHue 3HAYCHUS
HayK{ B KU3HU
poccuiickoro oOrecTsa,
o0ecreyeHnu ero
0e30IMacHOCTH,
CYMaHHUTapHOM,
COIIMAJIBHO-
3KOHOMHUYECKOM
passutuu Poccum.

JemoHcTpHpOBaThH
HaBBIKM  KPUTHYECKOTO
MBIIICHHS,
onpeaeacHus
JIOCTOBEpHOM  Hay4dyHOH
MH(OPMALNH U KPUTHKH
AHTHHAYYHBIX
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ammapara anreOpsl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOrpaMMBI ITPU PELLICHUH 33]1a4.
[TomyuaTs npeacTaBaeHue O
reOMETPHUHU KaK O Pa3BUBAIOIIEHCS
HayKe, HCCIeqyoLen
OKPY>KaroLUK{ MUP, CBSI3aHHOM C
peanbHBIMH 00BEKTaMH,
IIOMOTAOIIEH PEIINUTD PEAJIBHBIE
KU3HEHHBIE CUTYALH O POJIH
CTEPEOMETPUH B PA3BUTHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

IIPENCTABIICHUN.
PasBuBath u
MPUMEHSTh HaBBIKH
HaOII0ICHMS,
HAKOILICHHUS 3

crucTreMaTn3anum (HaKToB,
OCMBICJICHUSI ~ OTBITA B
HCCIIEIOBATEIbCKOM
JIESITENNEHOCTH.




INPUJIOKEHUE

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJIBHOTI'O MPOLUHECCA
1. Komnbrorep
2. MyJabTUMeIUAHBIH IPOEKTOP
3.CpeacrTBa TeJleKOMMYHUKAIIUM (JIOKAJbHAsA CeTh Jullesi, BbIX01 B UHTepHeT)
4. UnTepaKkTHBHAA 10CKA
5. JxkpaH HaBecHOI
6. JleMoHCTpallMOHHBIE MO/IEJIN:
e Habop «Temna reomeTpuuecKue»
e ['eomerpuueckue GUrypbl IO CTEPEOMETPHH
e [lopTpeTsl MaTeMaTHKOB
7. O6opynoBaHue:
o Jlunetika knaccHas JIKma, 1m
e VYronsHuk knaccHsid YKJI-60
e VYronpHuk knaccHbid YKII -45
e Tpauncnoptup

e [{upkynp mxonsHbN [{IITK

Y4eOHoe 1 yueOHO-MeToAMYeCKoe 0OOecneueHue

s yuumena:
1. 'eometpus, 10-11: yued. s obmeodpazoBar. yupexaenuil. bazossiii u npodumnbuelil yposau / [JI.C. Atanacsu B.®. bytyzos, C. b.
Kanomues, JI. C. Kucenéna, 2. I'. [lo3usik]. —17-e uzn. — M.: [Ipocsemienue, 2022
2. N3yuenne reometpun B 10-11 xnaccax: meron. pekomenaanuu k yuaeo. / Ka. mus yuurens / [C.M. CaaksH, B.®. byry3os]. — 4-¢ uza. — M.



IIpocsemenue, 2013
3. [Noypounsie pa3paboTku mo reomeTpuu, 10 knace, nuddepeHnpoOBaHHbIN MOAXO0/ : B TOMOIIb MIKOJIbHOMY yunuTento / K yaeOHomy
kommiekty JI. C. Atanacstna u nip./ [B. A. fIpoenko]. — M.: BAKO, 2018. —304c

Jna yuawuxca:

1. Teomerpus, 10-11: yue6. aisa obmeoOpazoBat. yupexaeHuid. bazossrit u npodunsablil yposau / [JI.C. Atanacsa B.®. byrysos, C. b.
Kanomues, JI. C. Kucenéra, O. I'. Ilo3usik]. —17-e uza. — M.: [Ipocsemenue, 2022
2. Teomerpus 11 xnacc: PaGouas Terpaas/byry3os, 'mazkos, FOnuna — M.:«dIpocsemienue», 2022
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10.

11.
12.

OopaszoeamenvHhule caitmul

http://www.terver.ru/-IlIkonbHas MaTemMaTuka. CripaBOYHUK;

http://www.fipi.ru/-®enepanbHblii HHCTUTYT NMEAarOrHYECKUX U3MEPEHUIA,

http://www.it-n.ru/-CeTh TBOPUECKHX YUUTEICH;

http://www.math.ru/-MurepHer-nioaepka yquTeseil MaTeMaTHKH;

http://www.proshkolu.ru/-becriaTHelii mkonbHBIH mopTai. Bee mkonst Poccun

«EnuHast KoJuIeKIus UpPOBhIX 00pa3oBaTeIbHBIX PecypcoBy - http://school-collection.edu/ru

Poccwuiickas snexrponnas mkonaPOIllhttps://resh.edu.ru MHTepakTHBHBIE YPOKH IO BCEMY IIKOJILHOMY Kypcy ¢ 1-ro mo 11-i
KJ1acc

Yuu.pyhttps://uchi.ru

Coepxiacchttps://sberclass.ru

SAKnacchttps://www.yaklass.ru Martematuka 1-6 kiracc Anredpa 7-11 xmacc; 'eomerpus 7-11 xnacc; Madopmarnka 5-11 xace;
®dwusuka 7-9 xnacc; buonorus 5-11 knace; Xumus 8-9 knacc; ['eorpadust 5,7 knacc; Okpyxatrontuii mup 1,2 kinacce;
IIpuponosenenue 5 knacc; Pycckuii s3b1k 1-11 knace; Auramiickuit si3pik 2-11 knacc; [Ipeamerst «1C:1lkona»; EI'D

2019 (moctymHo ¢ [Toxmuckoit A+); OI'D 2019 (moctymHo ¢ [Toamuckoit S+); Anredpa i Hadalla MaTEMaTHIECKOTO

ananm3a (goctymHo ¢ [Toamuckoii S+).

Cdepymhttps://sferum.ru

doxchopahttps://foxford.ru MaTEpakTHBHBIC YPOKH MO BCEMY MIKOJILHOMY Kypcy ¢ 1-ro mo 11-if kimacc



http://www.terver.ru/-Школьная
http://www.fipi.ru/-Федеральный
http://www.it-n.ru/-Сеть
http://www.math.ru/-Интернет-поддержка
http://www.proshkolu.ru/-Бесплатный
http://school-collection.edu/ru
https://resh.edu.ru/
https://uchi.ru/
https://sberclass.ru/
https://www.yaklass.ru/
https://sferum.ru/
https://foxford.ru/

13. Crarrpanhttps://statgrad.org moaroroska k EI'3, OI'3, BIIP

14. ®U1IOKOhttps://fioco.ru moaroroska xk BIIP.

15. ®UTIMhttp://fipi.ru moaroroska k EI'D, OI'3, BIIP

16. DJIeKTPOHHBIN OAaHK 3alaHNii JJIs1 OLEHKH (QYHKIIMOHAIBHOM rpaMoTHOCTH https://fg.resh.edu.ru



https://statgrad.org/
https://fioco.ru/
http://fipi.ru/
https://fg.resh.edu.ru/
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