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IHHOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma ydeOHOTrO Kypca «l'eomerpusi» 6a3oBoro ypoBHsS it oOydarormuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe DenepaabHOro TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTAHIAPTa CPEITHETO
obmero o0Opa3oBaHUs, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHWH, MPEIBIBIAEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHUI0, W TPAIUIUN POCCHICKOro o0pa3oBaHus. Peanu3aiusi mporpaMMmsl
o0ecrieyrBaeT OBJIAJCHUE KIIOYCBHIMH KOMIICTCHIIMSMH, COCTABIISIONIMMUA OCHOBY JUISI CAMOPA3BHTHUSI U
HETPEPHIBHOTO 00pa30BaHusl, IIEI0OCTHOCTh OOMIEKYJIBTYPHOTO, TJHMYHOCTHOTO U ITO3HABATEIHHOTO PA3BUTHUS
JUYHOCTH 00YJarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuM Ha YPOBHE CpeqHero obiiero oOpa3oBaHHs 00yCIOBIEHA
NPAaKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M NPEAMETHBIX PpEe3yJbTaToB OOYYCHHSI TEOMETPUU B
HaMpaBJICHUH JIMYHOCTHOTO Pa3BUTHUS oOydaromuxcs, GopMuUpoBaHus (PyHKIIMOHAIBHOW MaTEeMaTHYECKOM
IPaMOTHOCTH, W3y4YEHHS JPYrUX YUeOHBIX JUCHUIUIMH. Pa3Butue y 0OYyYaloIIUXCS MPaBUIbHBIX
MPEJICTABICHUI O CYIIIHOCTH U MPOUCXOKICHUH Te€OMETPUUYECKUX abCTpaKIuii, COOTHOIIEHUH PEalbHOTO U
UJICAIBHOI0, XapaKTepe OTPaXEHUs MAaTeMaTHYECKOW HAayKOM SBJICHHHW M IPOLIECCOB PEaJbHOTO MUPA,
MECTE€ T€OMETPUM B CHCTEME HAyK M POJIM MaTeMaTHYECKOI'O0 MOJECIMPOBAHMS B HAyYHOM IIO3HAHUH U B
OpakTHUKE CHocoOCTBYeT (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS YYAllUXCs, a TakkKe KauyecTB
MBILUICHUSI, HEOOXOIUMBIX JJISl a1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sABIAETCS OMHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro 00mero o0pa3oBaHus, TaK
KaKk 00ecrie4rBaeT BO3MOXKHOCTh M3Y4YE€HUsI KaK JUCLMILIMH €CTECTBEHHO-HAy4YHOI HaIlpaBI€HHOCTH, TaK U
T'YMaHUTAPHOU.

Jlormdeckoe MbIlUIeHHE, (OpPMUPYEMOE MPU HU3YUYEHUU OOYUYAIOIIUMUCS TOHATUHHBIX OCHOB
FE€OMETPUM U MOCTPOCHUM LIEMOYKH JIOTMUECKUX YTBEPKACHHUM B XOJ€ PELICHUS MeOMETPUYECKHX 3ajad,
YMEHHME BBLIBUIaTh U OINPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpPHU PEIICHUU 3ajad
€CTECTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEeHTHPOBATHCS B NPOCTPAHCTBE HUIPAaeT CYIIECTBEHHYIO pOJIb BO BCEX 00JacTax
JeSITeNIbHOCTH 4enoBeka. OpHeHTalus 4eJ0BeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOJMMOE yCIIOBHE
€ro COIMAJIBbHOIO OBITHA, (opMa OTPaXKEHHUS OKPYXKArOIIET0 MHUpPA, YCIOBHE YCIENIHOIO MO3HAHUA M
aKTUBHOTO TpeoOpazoBaHMs AEUCTBUTENbHOCTH. OmnepHpoBaHHE MPOCTPAHCTBEHHBIMU O0pazaMu
00beIMHACT pa3Hble BUAbI Y4eOHOW M TPYNOBOW JESITEIbHOCTH, SBISETCA OJHUM M3 MPOQPEecCHOHAIBHO
BaXXHBIX KauecTB, MO3TOMY akTyajbHa 3ajada (OpPMUPOBAHMS y OOYy4aIOUIMXCS HPOCTPAHCTBEHHOTO
MBILUIEHHUS] KaK Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIN0 KOMIIOHEHTa B MOJATOTOBKE K
IIPAKTUYECKOHN AEATEIbHOCTH TI0 MHOTUM HalpaBICHUSM.

Ilens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHUS —
00111e00pa3oBaTeibHOE W OOIIEKYJIbTYPHOE PAa3BUTHE OOYYAIOIIMUXCS Yepe3 oOecredeHue BO3MOXKHOCTH
NpUOOPETEHUSI U UCIIOJIb30BAHUS CHCTEMaTHYECKHX M€OMETPUYECKUX 3HAHMM M JAeWCTBUH, creUpUIHBIX
reOMETPHH, BO3MOKHOCTH YCIEIIHOTO MPOJODKEHUSI 00pa3oBaHMs 10 CIEHUAIBHOCTSAM, HE CBS3aHHBIM C
IIPUKIJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma o reomeTpuu Ha 0a30BOM ypOBHE NpeAHa3HAu€Ha JJIsl 00Yy4aroIIUXCsl CPpeIHEN IIKOJbI,
HE HCHBITHIBABIIMX 3HAYUTENIbHBIX 3aTPyIHEHUN Ha ypOBHE OCHOBHOrO o0miero oopaszoBaHus. Taxum
obpazomM, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIME MaTeMaTHYECKHUE YMEHWS,
CBSI3aHHBIE CO CHEUU(UKOI reoMeTpuu M HEOoOXOAMMBIEC Ui KM3HH B COBpeMEHHOM oobmiectBe. Kpome
9TOr0, OHU MMEIOT BO3MOXXHOCTh M3Y4YHThb I'€OMETpHIO OoJiee TIyOOKO, €cli B JalbHEUIIeM BO3HUKHET
HEO0OXOUMOCTh B TEOMETPUUYECKUX 3HAHUSIX B MPO(HECCUOHATILHOU e TEIbHOCTH.
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I[OCTI/I)KGHI/IQ e OCBOCHHA MPOTrpaMMBbI OGGCHG‘-II/IBaeTCSI pemicHUCM COOTBCTCTBYIOIIUX 3aaa4.
[IpuoputeTHpIMU 3amayamMu OCBOeHHs Kypca «['eomerpum» Ha 06azoBoM ypoBHe B 10—I11 kmaccax
SBIISIOTCS:

e (QopmupoBaHuE MPEACTABICHUS O FEOMETPUM KaK 4acTH MHPOBOM KYJIbTYpbl U OCO3HaHUE €&

B3aMMOCBS3H C OKPYXKAIOUIIM MUPOM;

e (QopmupoBaHUE NPEJICTABICHHUS O MHOTOTpAaHHMKaX M TellaX BpallleHUs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEJSX, MTO3BOJISIONINX ONUCHIBATH U U3y4aTh Pa3HBIC SIBJICHUS OKPY’KAIOILIETO
MUpa;

e (QopmupoBaHHME yYMEHHUS pAaclO3HAaBaTb Ha YEpPTEekKax, MOAENAX M B pealbHOM MHUDE
MHOT'OTpaHHUKHA U TCJIa BPALLICHUS,

® OBJAJICHHE METOJAMHU pEIICHUS 3a7ad Ha MOCTPOCHUS Ha W300paXKEHUSIX MPOCTPAHCTBEHHBIX
¢buryp;

o q)OpMI/IpOBaHI/Ie YMCHUA OIICPHUPOBATH OCHOBHBIMH IMOHATUAMU O MHOI'OI'paHHHUKAX W TECJIax
BpalCcHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

¢ OBJAACHUC AJITOPUTMAMU PCUICHUA OCHOBHBIX THUIIOB 3aJay; q)OpMI/IpOBaHI/Ie YMCHUA IMPOBOAUTDH
HECJIOKHBIE JIOKA3aTeIbHbIE PACCYXKACHUS B XOJE PEIIECHUSI CTEPEOMETPUUECKUX 3a/1a4 U 3a/1ad ¢
MPAKTUYECKUM COJICP)KAHUEM;

® pa3BUTHC HHTEUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydYaromuXxcs, MO3HABATEIHHOU
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS,

e (QopmupoBanue QYyHKIIMOHATBLHOM TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHUE PACIIO3HABATH
MPOSIBIICHUS] TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PeajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ NpPU H3YYEHMM JPYIMX Y4E€OHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYyJIHpPOBATH MX HA S3bIKE TEOMETPUM W CO3/1aBaTh T'€OMETPUYECKHE
MOJIeJIM, TPUMEHSATh OCBOCHHBIH TE€OMETPUYECKUN ammapaT [ pelieHHs MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOTyUYECHHBIEC PE3yIbTAThI.

OTINYATEILHON 0COOEHHOCTRIO IporpamMmmsal ABJISACTCSA BKIIIOYCHHE B KYpPC CTCPCOMETPHH B HA4aJIC
€ro M3yueHHus 3ajJad, pEeUIaeMblX Ha YpPOBHE HMHTYHUTHUBHOTO IIO3HAHUS, U ONPEIENEHHBIM 00pa3zom
opraHu3oBaHHasi paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS], CTUMYJIHPYET MPOTEKaHWe MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JalbHEHUIIIEMY U3YUYECHHUIO
npeaMeTa.

[Ipenmourenue OTHAETCS HAIIISIHO-KOHCTPYKTHBHOMY METOJY OOy4YeHHs, TO €CThb TEOpPETHYECKHe
3HaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKON JesATeabHOCTH. Pa3Butue
MPOCTPAHCTBEHHBIX MPEACTABICHUM y y4allMXcsl B Kypce CTEPEOMETPHUM IPOBOJIUTCS 3a CUET pPELICHUS
3a/1a4 Ha CO3JjaHNe MPOCTPAHCTBEHHBIX 00Pa30B U 33a]1a4 Ha ONEpUPOBAHNE IPOCTPAHCTBEHHBIMU 00pa3aMHu.
Coznanue obOpasza HPOBOJUTCS C OMOPOM HA HArJSAHOCTh, a ONEpHUpoBaHHE 00pa3oM — B YCIOBHAX
OTBJICUYEHHUSI OT HATJIIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOIHOTO CO/ICPKAHUSI.

OcHoBHBIE conepkarenbHble TUHUM Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOTpaHHHUKHY,
«[IpsiMbIe U TUIOCKOCTH B TIPOCTpPAHCTBE», «Tema BpamieHus», «BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY.
q)OpMI/IpOBaHI/Ie JJOTNMYECKUX yMeHI/II\/’I pacpeaciA€TCda HE TOJBKO IO COACPKATCIbHBIM JIMHUAM, HO U 110
rojam o0y4eHusl Ha YpOBHE CPEHETO O0IIero 0Opa3oBaHusl.

CogepxaHrie 00pa3oBaHHUs, COOTBETCTBYIONIEE MPEAMETHBIM pe3yabTaTaM OCBOSHHS paboueit
MIPOTrpamMMBbl, pactpeneEHHBIM 110 To/IaM 00Y4YeHHSs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBIAJCHUE
TCOMETPUICCKUMHU TMOHATHUAMU W HaBbIKaMKU OCYHICCTBIIAIIOCH IMOCICAOBATCIIBHO W IMOCTYIIATCIIBHO, C
COONIOZICHHEM TPUHIUIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHCH B OOIIYI0 CHCTEMY
TEOMETPUUECKUX TPEACTABICHUN O0OydJaromuxcs, pacmupss W yrayonss e€, o0pasys TpodHbIe
MHOXCECTBCHHBIC CBsA3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun oTBoAuTCA 2 yaca B Henenmo B 10 kimacce u 1 wac B Hepento B 11 kiacce,
BCETO 3a J1Ba roja ooy4enus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATUSI CTEPEOMETpPHH. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. Ilonatue 006
AKCHOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHOe pacrnoso)keHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOUIMECs, MapajulelbHble U
cKpemuBamomuecs npsMble. [lapamienbHOCT NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: I1apajuICIIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJUICIBHOCTD TPEX MPSAMBIX; NAPAJLIEIbHOCTh IIPAMOM U IUIOCKOCTH. YTUIBI C
COHAIIPABJIICHHBIMU CTOPOHAMM; YroJl MEXAY NPSMBIMM B IPOCTpaHCTBE. IlapayienbHOCTh IUIOCKOCTEH:
napajuleJbHble IIJIOCKOCTH; CBOMCTBA IapajUIeNIbHBIX IUIOCKOCTEH. IIpocreimme mpoCTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTU: TETPAdp, KyO, MapauieienuIies; IoCTPOSHUE CeUCHUH.

IlepneHqUKyYISIPHOCTD IPSIMOM U IUIOCKOCTH: NEPIEHIUKYIISIPHBIC IPSIMBbIE B IIPOCTPAHCTBE, IIPSIMBbIC
HapaJuleJIbHbIC U MEPIEHANKYISPHBIE K INIOCKOCTH, IIPU3HAK IEPIEHIUKYIIIPHOCTH NPAMOHN M MJIOCKOCTH,
TeopeMa O MPAMOM NEPHEHAMKYIIPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yrojl MEXIy MNpsAMOM u
IUIOCKOCTBIO; JIBYTPaHHBIA YroJ, JIMHEHHBIM Yroj ABYrpaHHoOro yria. IlepneHaukynsp M HakJIOHHBIE:
paccTosiHHE OT TOYKM 10 IIOCKOCTH, PACCTOSIHHE OT MIPSMOHM /0 IUIOCKOCTH, MPOEKIHS (PUryphl Ha
IJIOCKOCTH. [IepreHINKyIIpHOCTD INIOCKOCTEN: IPU3HAK MTEPIEHIUKYISIPHOCTH ABYX IUTOCKOCTeN. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHOTrOrpaHHUKH

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTDAaHHUKA, BBIIYKJIbIE M HEBBIIYKIIbIC
MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. IIpu3ma: N-yroiapHas mpusMma; rpaHd U OCHOBAHHS IIPU3MBI;
npsMass M HakJIOHHAs Mpu3Mbl; OOKOBas M IOJHas IOBEpXHOCTh npusMbl. [lapannenenunern,
IPSIMOYTOJIBHBIN Napajulesienunes u ero cporcrsa. [lupamuna: n-yroipHas nupaMmuja, TpaHd ¥ OCHOBAaHUE
nupaMu/ibl; OOKOBask M MOJHAs MOBEPXHOCTh MUPAMUJbL; MIPaBUIIbHAS U yCEUEHHAs NUpaMua. DIEeMEHTbI
IpU3MbI U upamMusl. 1IpaBuibHbIle MHOIOIPAHHUKHU: ITOHATHE NIPABWIIBHOIO MHOTOI'PAaHHMKA; IIPABUIIbHAS
npyu3Ma M TpaBWiIbHAs MUPaMUia; MpaBUiIbHAs TPEyroyibHas MUpaMuia M MPaBUIBHBIN TeTpasap; KyoO.
[TpencraBieHne o0 NMpaBUIIbHBIX MHOTOIPAHHUKAX: OKTa’Ap, HoAeKa’ap U ukocasap. CedeHHs MPU3MBI U
MUPAMHU/IBL.

CuMmMeTpHusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMN, IUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B IUPAMHUJIAX, ApAJUIECIEIUIEaX, TPABUIBHBIX MHOTOTPaHHUKAX.

Bbluucnenue 31€MEHTOB MHOTOIpaHHMKOB: péOpa, auaroHanu, yriel. Ilnomaas OGokoBoii
MOBEPXHOCTU U TIOJIHOM MOBEPXHOCTH MpPsIMOW MPHU3MBI, IUIOIIAJb OCHOBaHUM, TeopemMa O OOKOBOM
MOBEPXHOCTU NpAMOM mpu3Mbl. [lnomaas O0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABHIIBHON MUpaMUIbI,
TeopemMa o IIoImaan yceu€HHoi nupamusl. [Tonstue 06 06béMme. O0bEM MHpaMUIbl, TPU3MBI.

[TonoGHble Tenma B mpocTpaHcTBe. COOTHOLIEHHS MEXIy IUIOLIAJIMU MOBEPXHOCTEH, 00bEMamMU
MOJI00HBIX TEN.

11 KUIIACC

Tesa BpaleHus

[{unuHapryeckas MOBEPXHOCTh, 00pa3yIoLUe MINHIPUYECKON TOBEPXHOCTH, OCh LUIMHIPHIECKON
noBepxHocTu. [{unuHap: ocHOoBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yrolmas U OCh; TUIONIAAL OOKOBOW M
MTOJIHOM TOBEPXHOCTH.



Konnueckasi mOBEpXHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOM
noBepxHocTu. KOHyC: OCHOBaHWE W BepIIMHA, OOpasyromas W OCh, IUIOMAJb OOKOBOH M TOJHOMN
HOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIoIie U BBICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, 1uamMerp; IUIOMAAb MOBEPXHOCTH ceprl. B3anMmHoe pacmnonoxenue
cdephl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; TIIomaab chepsbl.

N300pakeHue Tea BpaleHns Ha IOoCKOCcTH. Pa3BépTka nnimmHapa 1 KOHyca.

KomOuHanmu ten BpamieHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHMK, OMMCAHHBIA 0KOJI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK, WJIM TEJIO BPALICHUS.

[Tonsitue 06 o0BnEMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 006 00BEME HPSAMOYTOIBHOTO
napaenenunena u cieacteus u3 He€. O0bEM nnnmuHapa, konyca. O0bEM 11apa u wiomaab chepsl.

[TogoOueie Tenma B mpoctpancTBe. COOTHOIICHHS MEXIY IUIOMAISIMH ITOBEpXHOCTEH, 00bEMaMu
[MOJOOHBIX TEIL.

Ceuenuss muIMHApa (IAapajulebHO M MEPHEHAMKYJISPHO OCH), CEUYEHMsI KOHyca (mapajuienbHOe
OCHOBAHHIO U MPOXOAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOpBI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B mpoctpaHcTBe. ClIOKEHHE M BEIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uucio. PasnoxeHune BekTopa Mo TpEM HEKOMILIAaHAPHBIM BekTOpaM. llpaBmio mapamienenwuresa.
Pemenne 3amad, CBSA3aHHBIX C IPUMEHEHUEM IIpaBUIl JEUCTBHU ¢ BekTopamu. lIpsimoyroisbHas cucrema
KOOpAMHAT B mpocTpancTBe. Koopaunatel BekTopa. [Ipocreiimme 3amaun B KOOpAMHATAX. YTONI MEXIY
BekTOpamu. CKaJsipHOE NMPOU3BE/ICHHE BEKTOPOB. BBIUMCICHNE YIIIOB MEXAY NPSIMBIMH U TUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/] IPH PEIICHIH T€OMETPHUECKUX 3a/1ad.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  pe3yNabTaTbl  OCBOGHHUS  IpOrpaMMmbl  ydyeOHOro mpenmera  «MaremaTuka»
XapaKTEepU3yIOTCSL:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOM MO3ULUHM O0YYarolIerocsi Kak aKTHUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHICKOro OOIIECTBa, IPEACTABICHUEM O MAaTEMaTUYECKHX OCHOBaX ()YHKIIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHHM, MPOLEAYpP IPa)XJTaHCKOTO OOIIecTBa (BHIOOPHI, ONMPOCHI U TP.), YMEHHEM
B3aMMO/JICHICTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLMSAMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHCKONW T'pa)KTaHCKOW HMIEHTHUYHOCTH, YBaXECHHUS K MPOILIOMY H
HACTOAILLIEMY POCCUHUCKOM MAaTEMAaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUUCKUX
MaTEMAaTUKOB M POCCHHMCKOM MAaT€MaTH4ECKOW IIKOJbI, K HCIOJB30BAHUIO 3TUX NOCTHKEHUHM B IPYruX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pPOCCHHCKOro Hapozaa; cHOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO0 TOBEJIEHUS, CBSA3aHHOIO C NPAKTHUYECKUM IMPUMEHEHHEM JOCTHKEHUN HayKu U
NeSITeIbHOCTBIO YUEHOI0; OCO3HAHMEM JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOro OyAyIero.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOUIEHHMEM K MHUpY, BKIIOUas OSCTETHKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELICHUN, PACCYKIEHHUH; BOCIPUMMUYHUBOCTHI0O K MaTEMaTUUECKUM acCIeKTaM pa3InYHbIX
BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MaTeMaTHUYeCKUE 3HaHUS B HHTEpecax 3J0pOBOr0 U
Oe3omacHoro oOpa3a >KU3HM, OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3J0pOBbIO (3I0pOBOE INHTAHUE,
cOaJaHCUPOBAaHHBIN PEXHUM 3aHATHM M OTAbIXa, peryispHas (u3nyeckas aKTUBHOCTh); (pU3MUECKOro
COBEPULICHCTBOBAHNS, IIPH 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHWEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3IMYHBIM cdepam
npodecCHOHATBHON AEATENbHOCTH, CBA3aHHBIM C MaTEMATUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh
OCO3HaHHBII BBIOOp Oynymiedl mnpodeccum U pealn3oBbIBATH COOCTBEHHBIE JKU3HEHHbBIE IUJIaHBbI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO HA MPOTSKEHUU
BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY YYAaCTHUIO B PEIICHHWH MPAKTHUECKUX 3a7ady MaTeMaTH4ecKOi
HaIpPaBJIEHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpMHPOBAHHOCTHIO SKOJIOIMUECKOHN KYJIbTYpbl, HIOHUMAHUEM BIIUSHUS COLIMATIbEHO-DKOHOMUYECKHUX
IPOLECCOB Ha COCTOSHUE NPUPOJHOM M COIMAIBHOM Cpeabl, OCO3HAHUEM TIJI00AJIbHOIO XapakTepa
9KOJIOTUYECKUX MpoOJeM; OpueHTalueldl Ha MPUMEHEHHe MaTeMaTUYeCKUX 3HAaHUM A peleHus 3a1ad B
00J1acCTH OKpY’KalolIed cpenibl, MIIAHUPOBAHUS ITOCTYINKOB M OLIEHKM MX BO3MOMKHBIX MOCIEICTBHM s
OKPYKaIOIIEe Cpebl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIIECTBEHHOM MpaKTHKH, IOHMMAaHMEM MaTeMaTHYeCKOW HayKu Kak cdepbl ueroBedecKoi
JESTENIbHOCTH, JTanoB €€ pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTHUS LUBWIM3AIMH; OBJIAJCHUEM SI3BIKOM



MaTE€MaTUKU U MaTEMaTUYECKON KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO OCYILECTBIIATH
IIPOEKTHYIO ¥ UCCIIEI0BATEIbCKYIO IEATEIbHOCTD HHANBUYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble Pe3yNbTaThl  OCBOSHHUS MPOrpaMMbl  yuyeOHOro mpeamera «MaTemaTHKa»
XapaKTepU3YIOTCSl OBIAJCHUEM YHHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OeLiCMUAMU, VHUBEPCATbHbIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.
1) Vhusepcanvnvie nosnasamenvmuvle Oeclicmsusi, obecneuusaiom Gopmuposanue OA306bix
KOZHUMUBHBIX NPOYECco8 00yYaouuxcs (0c6oeHue mMemooos NOHAHUL OKPYHCAIoue2o Mupa, npumeHeHue
JI02UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamso ¢ uHpopmayueti).
Ba3oBble JJornueckue aeiicTBuA:
® BBIIBIATH U XapaKTEPU30BaTh CYLIECTBEHHBbIC MPU3HAKM MATEMaTHUYECKHX OOBEKTOB, MOHSITHIA,
OTHOUICHUN MEXIy MOHATHAMH; (QOpPMYIHpPOBATh ONpPENEICHUs] TMOHSTHI; YyCTaHABIUBATh
CYIIECTBEHHBIA MPHU3HAK KIacCU(DUKAIMK, OCHOBAHUS JJisi OOOOIICHHUSI U CPABHEHUS, KPUTCPUHU
MIPOBOAMMOTO aHAJIH3A;
® BOCIpPHHHMATH, (QOpPMYIHpOBaTH U NPEOOPA3OBBIBATH CYKICHHS: yTBEPAWTEIbHBIC H
OTpHUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUns B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKJICHUSAX; IpEAaratb KPUTCPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHNL;

e JenaTh BBIBOJBI C HCIIOJIE30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUH (MpsMble M OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllMI0, MPHUBOJUTH NPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;
e BBIOMpaTh CHoco0 pelmieHus ydeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIee TIOIXOSIINN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejibCcKue qeiCTBHUS:

® HCIOJIB30BAaTh BOIMPOCHI KaK WCCIICOBATCIBCKANA WHCTPYMEHT TIO3HAHWS; (OPMYIUPOBATH
BONPOCH, (DUKCHPYIOIIHE TMPOTUBOpEeUne, MpoldiaeMy, ycTaHAaBIUBAaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,
® MPOBOJUTH CAMOCTOSITENFHO CIJITAHMPOBAHHBIA SKCIIEPUMEHT, MCCIETOBAHHE M0 YCTaHOBJICHUIO
OCOOCHHOCTEl MaTeMaTHUeCKOTO OOBEKTa, SIBICHHUSA, TIPOILECCa, BBHISBICHUIO 3aBUCHMOCTEM
MEXTy 00BEKTaMH, SBIICHUSMH, IIPOIIECCAMU;

® CaMOCTOATENbHO (HOPMYIHUPOBATh OOOOIIEHHS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJTIO/ICHUs, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

® [POTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIECCa, & TAK)KE BBIIBHTATh IMPEAMOIOKEHHUSI O €ro

pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

® BBIBIATH JCPUIUTH WHPOPMAIIMHU, JAHHBIX, HEOOXOJUMBIX I OTBETa Ha BONPOC W JUIA

pellIeHus 3a1a9H;

e BBIOMpATH MHPOPMAIUIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBAThH, CUCTEMATH3UPOBAThH

¥ MHTEPIPETUPOBATH HH(OPMALIUIO PA3IMYHbIX BUJOB U (DOPM MPEACTABICHHUS;



2)

CTPYKTYpPHPOBaTh HH(OPMAINIO, MPEACTaBIATh €€ B Pa3IWYHBIX (GOpMax, WLIIOCTPUPOBATH

rpaduvecKku;

OLICHUBATh HAAEKHOCTh HH(POPMAIIIH IO CAMOCTOATENLHO C(HOPMYIHPOBAHHBIM KPUTEPHSIM.
Vuueepcanvnuvie  KOMMyHUKamueHvle  Oelicmeus, obecneuugarom  cQOpMUpPOBaAHHOCHb

COYUATILHBIX HABLIKOB 00YYAIOUSUXCSL.
Oo0menue:

BOCIIPUHUMATEH U (OPMYIUPOBATH CYKICHHS B COOTBETCTBHH C YCJIOBUSMHU U IEISIMH OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh MOJYYeHHBIN Pe3yJIbTaT;

B X0J1e 00CYKJIeHUs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMOW TeMbI, MPOOIEMBI, perraeMoi
3a/1aud, BBICKA3bIBaTh HJIEH, HALIEJICHHbIE HA MOUCK PEIICHHS; COMOCTABISATh CBOU CYXKIEHHUS C
CYXKJICHUSIMU JIPYTUX YYaCTHUKOB JHAliora, oOHapy>KUBaTh pa3jiMuMe M CXOJICTBO TO3UIUU; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,

NPEACTABISATL  PE3yJibTaThl PELICHUS] 3a/layd, OSKCIEPUMEHTA, HCCICJAOBAHMS, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAaT BBICTYIICHUS ¢ YYETOM 3a/1a4 Mpe3eHTAIlMN U 0COOEHHOCTEH
ayJUTOPHUH.

CoTpyanunuecTBo:

HNOHUMAaTh U UCIOJIB30BATH IPEUMYIIECTBA KOMAHIHOW U MHAMBUAYaJIbHOM pabOThI IPU PELICHUN
yueOHBIX 3ajay; MPUHUMATh 1€Jb COBMECTHOH [€ATENbHOCTH, IUIAHUPOBATh OpraHHU3aIUI0
COBMECTHOM paboThl, paclpeiensiTh BUIbl padOT, JOroBapuBaThCs, OOCYXKIaTbh IpoLEcC U
pe3yiabTar paboThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYNIOBBIX GopMax paboThl (00CYXIeHHsI, 0OMEH MHEHUI, «MO3TOBBIC IITYPMBI»
U UHBIC); BBIIOJIHATH CBOIO YacTh paObOThl U KOOPIMHUPOBATh CBOM JIEHCTBUS C JPYTUMH YICHAMHU
KOMaH/bl; OLEHUBAaTh KaueCcTBO CBOEr0 BKJIaga B OOUIMII HPOAYKT IO KPHUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pecynamuenvle Oeticméus, 00ecneuusarOm  HOPMUPOSAHUE CMbICLOBbIX

YCmMAaHOB0K U JHCU3HEHHbIX HABLIKOB JIUYHOCNIU.
Camoopranusauus:

COCTaBJIATH IJIaH, AITOPUTM PELISHUS 3aJjauH, BEIOUPATh CIIOCO0 peIIeHus ¢ yYETOM UMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHnii ¢ y4éToM HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJAJI€Th HAaBBIKAMU I103HABAaTENbHOW pe(iIeKCHH KaK OCO3HAHMS COBEpIIAeMbIX JEHCTBHHM U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUsl MaTeMaTH4YeCKON 3a/1auH;

NPEeBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PEIIEHUH 3a]1a4H, BHOCUTh KOPPEKTUBBI
B JIEATENILHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX, HAalJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYMHBI JOCTHXKEHUS MU
HEJIOCTHKEHHUS Pe3yabTaToOB JAESITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOpPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



OnepupoBaTh MOHATUAMH: TOUKA, IPSMAasi, MJIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIECACTBUS M3 HUX P PELIICHUH T€OMETPUIECKUX 3a/1a4.

OmnepupoBaTh NOHATHAMH: MAPAIIIETBHOCTH H NEPICHANKYISIPHOCTD MPSIMBIX U TNTOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMU: JIBYTPAHHBIA YToJI, TPaHU ABYTPAHHOTO yria, peOpo JBYrpaHHOIO yIJa;
JMHEHHBINA yTroJ ABYTPaHHOTO YIJa; TpaycHas Mepa JIByTPaHHOTO yIJIa.

OnepupoBaTh HOHATHUSMH: MHOTOTPAHHHK, BBIIYKJIBIA M HEBBIMYKJIBI MHOTOTPAHHHK, JIEMEHTHI
MHOTOT'paHHHKA, TPABUIbHBII MHOTOTPAHHUK.

Pacno3naBate OCHOBHBIE BHIBl MHOTOIPAaHHHKOB (IMUPaMUAa; MpHU3Ma, MPSMOYTOJIbHBIN
napaienenurnes, Kyo).

KnaccudummpoBars MHOTOrpaHHHKH, BBIOMpas OCHOBAaHHUS ISl KiIacCH(UKANWU (BBIIYKIbIE |
HEBBITYKJIBIE MHOTOTPAaHHMKH; IPABWIbHBIE MHOTOIPAaHHUKH;, NpsAMBIE W HAKIOHHBIE IPHU3MBI,
napauieJIenunebl).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIMITEI IOCTPOCHHS CEYCHUH, UCTIONB3YS METO]I CIIEIOB.

CTpouTh Ce€ueHHss MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BHIMOJIHATH (BEIHOCHBIC) TNIOCKUE YEPTEXKHU H3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HAXOXKJCHUE TEOMETPHUYECKUX BEITMYUH 110 00pa3liaM Wil ajJropuTMam, IpUMEHsS
U3BECTHBIC AHAJTUTUYECKUE METOIBI IPU PEHICHHH CTaHIApTHBIX MaTeMaTHYeCKUX 3a]ad Ha BBIYHCICHUE
pPAacCTOSIHUH MeXIy ABYMS TOYKaMH, OT TOYKHA JO MPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMUCS MTPSIMBIMH.

Pemrate 3amaun Ha HAXOXKJCHUE TEOMETPHUYECKUX BEITMYUH 110 00pa3liaM Wil ajJropuTMam, IpUMEHsS
U3BECTHBIC AHAJMTUYECKUE METOIBI IPU PEHICHHH CTaHIApTHBIX MaTeMaTHYeCKUX 3a]ad Ha BBIYHCIICHUE
YIJIOB MEXIY CKPCIIUBAIOIIMMUCS TPSIMBIMH, MEXIY MNPSAMOH U IIOCKOCTBIO, MEXKAY IUIOCKOCTSIMHU,
JBYTPaHHBIX YTJIOB.

Boeraucnare 00BEMBI M IUIOMIANM  TOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MUPaMUAa) C
npuMeHEeHHeM (OpPMYJ; BBIYHCIATH COOTHOIICHHS MEXIYy IUIOIAAIMHU IOBEpXHOCTEH, 0O0BEMamu
NOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHAMHU: CAMMETPHSI B TIPOCTPAHCTBE; IIEHTP, OCh M TUNIOCKOCTh CHMMETPHUH; LISHTD,
0Ch U TIOCKOCTh CHMMETPHH (DUTYPEI.

W3BnekaTtb, MNpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATh HMHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpuMeHsTh TEOMeTpHUeCKUe (DAaKThI ISl PEIICHHs] CTEPEOMETPUYECKUX 3ajad, IMPearoararmx
HECKOJIbKO IIaroB PEIICHHS, €CITU YCIIOBHSI IPUMEHEHUS 3a/1aHbl B SIBHOK (opMme.

[TpuMeHsTH poCTEIINe MPOrpaMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPU
PELICHUH CTEPEOMETPUUECKUX 3a/1ad.

[TpuBOANUTE TPUMEpPH MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TPUPOAE W KHU3HH, PACIO3HABATH
IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsATh MOJTyYEHHbIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATH peajbHbIE CUTYallMd M TPUMEHSThH
U3y4eHHbIE TOHATHS B TpOIlecce IMOHMCKAa peIIeHUs MaTeMaTHYecKd CGOPMYIHPOBAHHOW IPOOIIEMBI,
MOJICIUPOBATh pealibHble CUTYallMd Ha S3bIKE T'€OMETPHH, HCCIEA0BaTh IOCTPOSHHBIE MOJEIH C
UCTIOJIB30BaHUEM T€OMETPHYECKUX TOHATHI W TeOopeM, amnmapara anreOpbl; pemaTh MPaKTHYECKUe 3aauu,
CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPHUECKUX BEITUYHH.

11 KUIIACC
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OnepupoBaTh MOHATHAMHU: LMJIMHAPUYECKAs IOBEPXHOCTb, OOpasyloufe LIWIMHIPUYECKON
MOBEPXHOCTH; LHWIMHAP; KOHHYECKas IOBEPXHOCTh, OOpa3ylol[e KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MmoBepxXHOCTb.

PacnioznaBats Tena BpameHus (IIIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccuduimpoBats B3auMHOE pacnooKeHue cepbl U MIO0CKOCTH.

OnepupoBaTh MOHATHSIMH: LIAPOBOM CErMEHT, OCHOBaHHE CErMEHTAa, BBICOTA CETMEHTA; IapOBOM
CJIOH, OCHOBAHKE IIAPOBOTO CJIOS, BEICOTA LIAPOBOTO CJIOS; IAPOBON CEKTOP.

Boraucnars 00bEMBI 1 MIIO0MIAIN IOBEPXHOCTEH TN BPAILICHHS, TEOMETPHUECKUX TN ¢ IPUMEHEHUEM
dbopmyL.

OnepupoBaTh MOHITUSIMH: MHOTOTPaHHUK, BIIMCAHHBINA B chepy U OMHCAHHBIN 0KOJIO chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BbIuuciaTe COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaembie GUTYpPHI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TIOCKUE YEPTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BpaIllCHUS.

W3BnekaTb, WMHTEPIPETUPOBATH M  MPEeoOpa3oBBIBaTh HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTEKaX U PUCYHKaX.

OnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOTHATE A€WCTBUA CIOXKEHHUS BEKTOPOB, BRIYUTAHHS BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha YUCIIO,
OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1af0T.

IIpuMeHATh paBUIIO NapasuIeIICINIIEA.

OnepupoBaTh MOHATHSAMH: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOl MEXY BEKTOpPaMH, CKaJsipHOE MPOU3BEICHHE BEKTOPOB,
KOJIJTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI.

HaxoauTte cyMMy BEKTOPOB M IIPOHM3BEICHUE BEKTOPA HA YMCIIO, YTOJI MEKAY BEKTOPAaMH, CKaJIIPHOE
MIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON cHCTEMe KOOPAMHAT.

[TpuMeHsATh TEOMeTpHUeCKUe (HAaKThI ISl PEIICHHs] CTEPEOMETPUYECKUX 3ajad, IMPearoararimx
HECKOJIbKO IIaroB PEIICHHS, €CITU YCIIOBHSI IPUMEHEHUS 3a/IaHbl B SIBHOK (opMme.

Pemiate npocreiimme reoMmeTpuieckre 3aa4i Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/Ia.

Pematp 3a7aun Ha J0Ka3aTelbCTBO MAaTEMATUYECKUX OTHOIICHUH M HAXOXJIEHUE IeOMETPUYECKUX
BEJIMYMH 10 O0pa3laM WM ajJroOpuTMaM, MPHUMEHSS W3BECTHBIE METOJABl NPU PEIICHHH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aj1ad.

[TpuMeHATH poCTEiIINe MPOrpaMMHbIE CPEJCTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPU
PELICHUH CTEPEOMETPUUECKUX 3a]1ady.

[TpuBOANUTE TPUMEpPH MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TPUPOAE W KHU3HH, PACIO3HABATH
IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHATH MOMydeHHbIE 3HAHUS HA MPaKTHKE: aHAIM3UPOBAaTh pealbHble CUTyallud M MPUMEHATh
U3y4eHHbIC TIOHATHS B MpOIEcCe IMOMCKA pelIeHHs MaTeMaTHYecKH CGOPMYIHPOBAHHOW TPOOJIEMBI,
MOJICIUPOBATh pealibHble CUTYallMd Ha S3bIKE T'€OMETPHH, HCCIEA0BaTh IOCTPOSHHBIE MOJEIH C
UCTIOJTI30BaHUEM T€OMETPUYECKUX MOHATHI W TEOpeM, armapara aareOphl; perarh MpakTHIecKue 3a/1auH,
CBSI3aHHBIE C HAX0XKJIEHUEM T'€OMETPHUECKUX BETHYHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

JlesiTenbHOCTD YUUTENS C Y4eTOM paboyeil mporpaMmbl BOCIIUTAHUS:
® YCTaHOBJICHHUE JIOBEPUTEIbHBIX OTHOUICHUN MEXIYy YYHUTEIeM W €ro Y4YEeHHUKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUATHIO

y4yaluMucs TpeOOBaHMH M NPOCHO yduTelNs, MPHUBICYEHUIO MX BHHMMAaHHUS K OOCyXJaeMoW Ha ypoke HH(POpPMAlMH, aKTUBU3ALUHM UX
IIO3HABATEJILHOMN IEATENbHOCTH;

e 100YyX/JIEHUE IIKOJBHUKOB COOJIOAATh HA YpOKE OOIIENpPUHSATHIE HOPMbI MOBEACHHUS, MpPaBWIIa OOIICHUS CO CTAPIIMMHU (YUUTEISIMH) U
CBEPCTHUKAMH (ILKOJIbHUKAMH), IPUHIMIBI Y4€OHON TUCIMITIIMHBI U CAaMOOPTaHU3aLHY;

® [IpUBJICUYECHUE BHUMAHMS IIKOJIbHUKOB K IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHu3alys UX padoThl C [10JIy4aeMoil Ha
YpOKE COLHUalIbHO 3HAYUMMOM HH(OpMalUed — MHULIUUPOBAHUE €€ OOCYXIEHMsI, BbICKA3bIBAaHUS YYALMMUCS CBOErO0 MHEHMS IO €€ MOBOAY,
BbIPAOOTKH CBOETO K HEll OTHOLIECHUS;

® CIIOJIb30BAHME BOCHUTATEIbHBIX BO3MOXKHOCTEH cojAep:KaHMsl Y4eOHOro ImpeaMera uepe3 JAEMOHCTPaLUI0 JIeTSM IPUMEPOB
OTBETCTBEHHOTO, I'PaXKIAHCKOTO MOBEICHHS, MIPOSBICHUS YEJIOBEKOIIO0US M T00OpPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEHUS, 33/1a4 JUIs PEUICHHUs, IPOOIEMHBIX CUTYalli I 00CYKICHUS B KJIacce;

® [IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl yHalUXCs: UHTEUIEKTYaIbHbIX TP, CTUMYJIUPYIOLIUX [103HABATEIbHYI0 MOTHBALUIO
MIKOJBHHUKOB; TUAAKTUYECKOTO TeaTpa, TJe MOJYYCHHBIE Ha YPOKE 3HAHUs OOBITPBHIBAIOTCS B TE€ATPAIbHBIX IMOCTAHOBKAX; JUCKYCCUH, KOTOpPHIE
JIAI0T y4alluMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEI€HUS KOHCTPYKTUBHOTO JMajora; rpynmnoBoil paboTel Wi paboThl B Mapax, KOTOpbIE ydaT
MIKOJIBHUKOB KOMaHHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMHU JI€ThMH;

e BKIIOYECHHE B YPOK HWIPOBBIX MPOLEAYpP, KOTOPHIE IOMOTarT MOIIAEPKATh MOTHUBALMIO JETEH K IOJYyYEHUIO 3HAHWW, HaJaKMBaHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHUH B KJ1acce, IOMOTal0T YCTAaHOBJICHUIO 100pOsKeIaTeIbHOM aTMOc(ephl BO BpeMsl YPOKa;

e opraHuzanus ImedcTBa MOTUBUPOBAHHBIX M OSPYAMPOBAHHBIX YyYalllUXCs HaJ UX HEYCHEBAIOUIMMU OJHOKJIACCHUKAMM, JaroIlero
HIKOJIbHUKAM COLMAJIbHO 3HAYMMBIN OIBIT COTPYJHUYECTBA U B3aUMHOM IIOMOIIIH;

¢ VHUIUUPOBAHUE M MONACPKKA MCCIEAOBATEIbCKON JACATENBHOCTH IIKOJIBHUKOB B paMKaX peald3alid UMU WHIUBUILYAIBHBIX WU
IPYIIOBBIX HCCIEA0BATENbCKUX MMPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PELICHHSI TEOPETUYECKOM
po0JieMbl, HaBBIK FeHEPUPOBaHUS U O(OPMIIEHHUSI COOCTBEHHBIX MJIeH, HAaBBIK YBAKUTEIBHOIO OTHOLIEHUS K YYXHUM UM, OOPMIICHHBIM B
paboTax Ipyrux ucciiefoBaresei, HaBbIK MyOJIMYHOTO BRICTYIUICHUS TIepe]] AyAUTOPHEN, apryMEHTHPOBAHUSI U OTCTauBaHUs CBOEH TOUKH 3pPEHUSI.
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10 KJIACC

Ne
n/

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

BBenenue B
CTEPEOMETPHUIO

KoanuecTBOo 4acoB

Bcer
0

Kountp
OJIbHBI
e
padort
bl

Buabl gesiTeIbHOCTH

AxkTyaqmsupoBarbs  (pakTel U
METO/bI IUIAaHUMETPUH,
pEIICBaHTHBIE TEME.

IHonyyaTrs mpeacTaBiIeHUS O

POCTPAHCTBEHHBIX ¢burypax,
pa3buparh IpocTelle MnpaBuia
n300paskeHust STUX QUryp.
M3o0paxatb MPSMYIO u
IJI0CKOCTh Ha PHUCYHKE.
Pacno3snaBaTh MHOTOTpaHHUKH,
nupamuay, KyO, Ha3bplBaTh HUX
HJIEMEHTHI.

Menatb PUCYHOK KyOa,
NUpPaMU/Ibl, HAXOAUTh OIIMOKU B
HEBEPHBIX U300PAKEHUSX.
3HAKOMHUTBCA C CEUYCHUSIMH, C
METOJIOM CIIEIOB; HCII0JIb30BaTh
JUI TIOCTPOEHHSI CEYEHUS MeETOJ]
CJIEZIOB, KPAaTKO 3alTUCHIBATh IIard
IIOCTPOCHHUS CeueHHUs..
Pacno3naBaTth BHUJ CEUCHHUST U
OTHOILIEHHH, B KOTOPBIX CEUEHUE

nenuT pebpa kyba, HaxOJWThH
Iiomaab CCUCHUUA.
HUcnoan3oBath 10m00MEe TIpH

pemiCcHUKU 3aJa4 Ha HTOCTPOCHUC
13

Buabl

dbopmbl
KOHTPOJI
|

YcTHBIN
u
MUCHEMEH
HBIN
ompoc.
CamocTo
SITEbHAs
pabora..

JIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibH
ble pecypchl

bubnnoreka
LHOK
https://m.edsoo.r
u/1c209e37

POII 10 xnace
https://resh.edu.r
u/subject/17/10/
MOII 10 knacc
https://uchebnik.
mos.ru/catalogu
g?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937

337&class level
ids=11,10

JesATeIbHOCTD
YUYHMTEJs € Yy4eToM
MPOrpaMMbI
BOCIIUTAHMS
IIKOJIbI

-yCTaHOBJICHUE
JIOBEPHUTEITBHBIX
OTHOILIEHUN MEXKIY
MeIarOrMYeCKUM
paboTHUKOM u
oOyuaronumucs,
CTIIOCOOCTBYIOMINX
MO3UTUBHOMY
BOCIIPHSITHIO
00y4arOIUMUCS
TpeOoBaHUM U MPOCHO
MeAaroru4eckoro
paboTHUKa,
MIPUBJICUYCHUIO ux
BHUMAaHHUS K
oOcykaaemMon Ha
ypOKe

uHpopManuy,
AKTHBHU3AIMH
M03HABATEIbHOM
JIESITSIIBHOCTH;

- no0yx/ieHue
00 yJaroIIXCst
COOJTIOIaTh HA YPOKE
OOIIETTPUHSATHIE
HOPMBI  TIOBEJCHHS,


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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[IpsimMble 1
IJIOCKOCTH B
MIPOCTPAHCTBE.
ITapannensHOCT
b IIPSIMBIX U
IIJIOCKOCTEN

15

CEUCHMI.
3HakoMHUThCS c
AKCHOMAaTUYECKUM TOCTPOCHUEM
CTEpEOMETpUM, C€ aKCMOMaMHU
CTEPEOMETPUU U CIIEACTBUIMU U3
HUX.

NanocTpupoBarhb

pUCYHKaMH U TMpUMEpaMu U3
OKpYXaroliei 00cTaHOBKU

AKCHOMBI

AkTyanusupoBatb  (akTel U
METOABI IJIAaHUMCTPHH,
pelieBaHTHbIE TEME, IPOBOIUTh
AHAJIOTHH.

[TepeuncasaTb BO3MOKHbBIE
CIOCOOBl  pacHoOJIOKEHUsl JIBYX
HPSMBIX B IIPOCTPAHCTBE,
WILTIOCTPUPOBATH ux Ha
npuMepax. /laBaTh onpeejieHue
CKPCIIUBAIOINXCS MMpAMBIX,
bopmynupoBaTh MPU3HAK
CKPCIIUBAIOINXCSA IMPAMBIX u
OPUMEHATh €ro TNpU  PpeIIeHUU
3ajad.

Pacno3snaBaTh npu3My, Ha3bIBaTh
€€ DJIIEMEHTHI.

CrponTth ceueHHs TpPHU3MBI Ha

TOTOBBIX JepTeIKax.
Hepeuncasats BO3MO>KHBIE
CITOCOOBI B3aUMHOTO
pacnoioKeHUs psMOit u
MJIOCKOCTH B TMPOCTPAHCTBE,
MIPUBOJIUTH COOTBETCTBYIOIIIHE
MIPUMEPBI U3 PeATbHOMN )KU3HH.

JdaBaTb onpeaeJeHue

NapasuiebHOCTH npssMOd U

Y cTHBII
H
MMHUCbMEH
HBIN
ompoc.
Camocto
SITEbHAs
pabora..
KonTpon
bHas
pabora.

bubnuoreka
LHOK
https://m.edsoo.r
u/1c209e37

POII 10 knacc
https://resh.edu.r
u/subject/17/10/
MBI 10 knace
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject _program
ids=31937339,
32663023,31937

337&class level
ids=11,10

npaBuia OOIIEHHUS CO
CTapIIUMHU
(meparornuecKuMu
pabOTHHUKAMU) u
CBEpCTHUKAMU
(oOy4arommmucs),
NPUHIUNBL  Y4eOHOMH
JCIUTUTHHBI U

CaMOOpTraHH3aIuy;
- IPHUBJICYCHHUE
BHUMAaHHUS
o0yJaromuxcs K
[IEHHOCTHOMY

acIeKTy

M3y4aeMbIX Ha YPOKax
SIBIICHHH,
OpraHu3aIus ux
paboThI ¢
MOJy4aeMOil Ha ypOKe
COLIMAJIbHO 3HAYMMOM
uHpopmanuen —
WHULIMMPOBAHUE €€
o0CyXKIeHMUs,
BBICKQ3bIBaHHS
oOyJaronuMucs
CBOET0 MHEHHUS IO €€
MOBOAY, BBIPAOOTKH
CBOETO K HEM
OTHOILICHUS,

- HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXKHOCTEM

coJiep KaHus
yuyeOHOro  ImpeaMmera
4yepe3 JAEMOHCTPAIIUIO

14
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

IIJIOCKOCTH.
DopMyIMPOBATH NMPU3HAK
[apajuieIbHOCTU opsMo |
IUIOCKOCTH,  YTBEP)KIEHHUE O
IPSAMOM [IEpECEUCHUsT  IBYX
IUIOCKOCTEH, NMPOXONAIUX Yepes3
napajuieibHble NpsiMble. Pemiarh

IIPAKTUYECKHE 3aa4u Ha
IIOCTPOECHUE CEUYCHHI
MHOI'OTpaHHMKA.

OO0BsICHATH CiIy4au B3aUMHOIO
PacIoI0XKEeHU IJIOCKOCTEM.
aBathb omnpeaeaeHue
HapajuIeIbHbIX IJIOCKOCTEH;
IIPUBOAUTH IIPUMEPHI U3 PEAITBHOU
JKU3HU u OKpY’KaroIen

O0OCTaHOBKH, HIUIFOCTPUPYIOLIHE
NapaJuIeIbHOCTD MJIOCKOCTEM.

Hcnouab3oBarb IIPU3HAK
NapauIeIbHOCTU IBYX
MIOCKOCTEH, CBOMCTBaA

NapajuIeIbHBIX IIJIOCKOCTEN NIpH
pEeIIeHnH 3a]1a4 Ha TIOCTPOEHUE.
OO0BsICHATH, YTO HAa3bIBAETCSA
napauieIbHbIM
IIPOEKTUPOBAHUEM u KaK
BBITMIOJHAETCSI  MPOEKTUPOBAHHE
¢buryp Ha mIOCKOCTb.
MN300paxath B napauieNbHOU
IIPOEKLINN pa3uyHbIe
reoMeTpuyeckre QUrypsl.
MopenaupoBathb peasibHbIe
CUTyalldl Ha S3bIKE T€OMETPUH,
HCCJIE0BATh IIOCTPOEHHBIE
MOJEIN  C  HCHOJb30BAHUEM

o0yJaromumcst
PUMEPOB
OTBETCTBEHHOTO,
IPaXkTaHCKOT'O
MOBEJICHHUS,
MIPOSIBJICHUS
YeJI0BEKOII00uS u
JO0OPOCEPACYHOCTH,
gepes moadop
COOTBETCTBYIOIINX
TEKCTOB ISl UYTCHHS,
3aj1a4 JijIs pelieHus,
POOJIEMHBIX
CUTYaLNi 1A
00CYKICHUS B
KJacce;

- TpUMEHEHHWE Ha
ypoke
MHTEPAKTUBHBIX (HOpM
paboThI ¢
00yJarOIUMUCS
MHTEJJIEKTYaTbHBIX
urp,
CTUMYJIHPYIOIIHX
M03HABATEIBHYIO
MOTHBAIIHIO
00yJaronuxcs;
JIUCKYCCUH,

KOTOpPBIE JAr0T
oOyJaromumcst
BO3MOYKHOCTh
proOpecTH ONBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIAajiora; TpyNIoBOM
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[lepnienaukymnsip
HOCTb MPSIMBIX U
MIJIOCKOCTEH

11

T€OMETPUUYECKUX ITOHATHHN.
Hcnonb3oBaTe 1pU  pELICHUU
3aa4 Ha NOCTPOCHHUE CEYEHUM

IIOHSITHE IIapaJUIEIbHOCTH,
[IpU3HAKU u CBOMCTBA
HapajuIeIbHbIX IIPSIMBIX Ha

IIJIOCKOCTH

AKTyanusupoBatb  (akTel U
METO/bI IUIAHUMETPUH,
pEJIEBaHTHbIE TEME, IPOBOJUTH
aHaJIOTUH.

OO0BSACHATD, KaKoM yromu
Ha3bIBACTCS yTJIOM MEXTY
[IePECEKAIOINMUCS IPSIMBIMU,
CKPELIUBAIOIUMUCS TPSIMBIMH B
IIPOCTPAHCTBE.

JlaBaThb onpegeeHue

NEPNEeHIUKYISAPHBIX MPSAMBIX H
IpsAMOM, NEPHEHAMKYJAPHON K
IIJIOCKOCTH.

Haxonputnb YIJIBI MEXIY
CKpEIIMUBAIOIIUMHUCA TPSMBIMU B
KyOe 1 nupamue.

IIpuBoauTs npuMepbl u3
peanbHON KU3HU U OKPYKAIOLICH
00CTaHOBKHM, WJUIIOCTPUPYIOIIHE
NEPIEHIUKYJIAPHOCTD MPSMBIX B
IIPOCTPAHCTBE u
NEePIEeHIUKYIIPHOCTh TPSIMON K
IIJIOCKOCTH.

DopMyIMPOBATH MPU3HAK
NEPIEHIUKYJIAPHOCTU MPSIMOA H
IUIOCKOCTH, TPUMEHSTh €ro Ha
MpPaKTHKE: OOBSICHATH
MePIEHANKYJISIPHOCTh pedpa Kyba

YcrHbiit
u
MMCbMEH
HbIN
ompoc.
Camocro
SATeIbHAs
pabora.
KonTpon
bHas
pabora.

bubmnoreka
HOK
https://m.edsoo.r
u/1c209e37

POII 10 xnace
https://resh.edu.r
u/subject/17/10/
MOII 10 knacc
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937

337&class level

ids=11,10

paboThl WK

paboThl B mapax,
KOTOpBIC ydar
KOMaHAHOU paboTe u
B3aUMOJCUCTBUIO  C
JIPYTUMHU JETHMU;

- BKJIIOYCHHE B YPOK
UTPOBBIX  IMPOLETYP,
KOTOPBIC IOMOTAIOT
MOEPKATh
MOTHBAITHIO
o0yJaromuxcs K
ITOJIYYEHUIO 3HAHUH,
HaTaKUBaHUIO
MTO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOILICHUH B

KJacce, MOMOTaloT
YCTaHOBJICHHIO
no0OpoxkenaTeTbHON
aTMoc(epsl BO BpeMs

ypoxa;

- OpraHH3aIus
medcTBa
MOTHBUPOBAaHHBIX U
SPYAUPOBAHHBIX
oOydJaronuxcs: HaI ux
HEYCIEeBAIIUMU
OTHOKJIACCHUKAMH,
JIAFOIIIETO UM

COITMAJIbHO 3HAYNMBII
OITBIT
COTPYJHHYECTBA U
B3aMMHOM ITOMOIIIH;

- UWHULMUPOBAHUE U
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U JMaroHalu €ro rpaHu, KOTopas
€r0 HE COAECPKUT, HAXOIUTh
JUTAHY JaroHaIx KyOa.
Bbruuciars BBICOTY MNpaBUIILHOU
TPEYroJIbHOM W NPaBWIbHOU
YEeTBIPEXYTOJBHOM NUpamMuj IO
JuiMHaM pédep. Pemars 3amaun
Ha BBIYUCJICHUS, CBS3aHHBIE C
MEePHEHANKYJISIPHOCTHIO MIPSIMON U
IJIOCKOCTH, C HCIOJIb30BAaHUEM
MIPU PEIICHUH TUTAHUMETPUUECKHUX
(baKkTOB U METOIOB.

OO0BbSICHATL, YTO  HA3BLIBAIOT
NEePHEHANKYJIIPOM M HAKIOHHOU
u3 TOYKHU K IUIOCKOCTH;
MpOoeKIuen HAKJIOHHOM Ha
IJIOCKOCT.

OOBsICHATh, UYTO  Ha3bIBaeTCA
paccTosHueM: OT TOYKH [0
IJIOCKOCTH; MEXIY
NapajulebHBIMU  TJIOCKOCTSIMH;
MEXAYy NpsMON U MapalieIbHOU
en IIJIOCKOCTBIO; MEXIY
CKPELIMBAOIINMUCS MPSMBIMHU.
Haxoauth »5TH paccTosiHUS B
NPOCTBIX  ClIydasx B  KyoOe,
nUupamuJie, Mpu3Me.

MopenaupoBathb peanbHbIe
CUTyalldd Ha S3bIKE T€OMETPUH,
HCCIIE0BATh IIOCTPOEHHBIE

MOJIEIM  C  HCIOJIb30BAaHHEM
reOMETPUYECKUX MOHITHH.

HUcnoab3oBarh 1npu pELICHUH
3a7a4 Ha IIOCTPOCHUE CEUYECHUM
teopemy Iludaropa, cBoiicTBa

MOJIJIEPKKA
HCCIIeIOBATEIBCKOM
JIESITEIIbHOCTH
oOyJaronmxcs B
pamMKax —peanu3anuu
MU
WHIUBUAYAIBHBIX U
IPYNIOBBIX
HCCIIEIOBATEILCKUX
MPOEKTOB, 4YTO JAacT
oOyJaromumcst
BO3MOXXHOCTh
IIPUOOPECTU HABBIKU
CaMOCTOSITETTLHOTO
pelreHus
TEOPETUUYECKOMN
poOIIeMBl,
TeHepUPOBAHUS u
oopmIieHus
COOCTBEHHBIX HIEH,
YBOXKHUTEIHLHOTO
OTHOIICHUS K YYKUM
UesIM,

0o OpMIIEHHBIM B
paboTax IPYTUX
HCCIIeI0BaTeIeH,

HaBBIK yOJIMYHOTO
BBICTYIUICHHS  IIepe]
ayJIuTOpHEN,
apryMeHTUPOBaHUs U
OTCTaMBaHUs  CBOEH
TOYKU 3PEHUS.
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IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Va1 Mmexay
MPSIMBIMHU 1
ILUIOCKOCTSIMH

9

AxkTyaqau3upoBatb  (PakTel U
METO/bI IJIAaHUMETPUH,
PEJIEBAHTHBIE TEME, MPOBOJUTH
AHaJIOTHUHU.

JaBaTp  ompejgejieHue  yria
MEXAYy MpSAMONM U IUIOCKOCTBIO,
dbopMyIupoBaTh TEOpeMy O TPEX
NEePIEeHIUKYNIApaXx U OOpaTHYIO K
HEW.

Haxoaute yrosn mexnay npsMou u
IJIOCKOCTBIO B MHOTOIPAHHUKE,
paccTostHue OT TOYKHU 1O IPSAMOM
Ha IIJIOCKOCTH, WCIIOJIb3YsI
TeopeMy 0 TpEX
nepreHaukyispax. [Ipopoauts Ha
yepTexke  MEepPIeHIUKYJAp: U3
TOYKM Ha MPAMYIO; U3 TOYKH Ha
IJIOCKOCTb.

aBathb ompeneiIcHue
JBYITPaHHOIO  yrjla M €ro
DJIEMEHTOB. OOBSCHATD

PaBEHCTBO BCEX JIMHEHHBIX YIJIOB
JBYTPaHHOIO yrJja.

Haxonutb Ha yepTexe
JIBYTpaHHBIA yroa mpu pedpe
MUPaMUIbI, MIPU3MBI,
napauenenunesa.

JaBaTb  ompejaejeHue  yria
MEKY TIIIOCKOCTSIMHU.

JaBathb omnpenejeHue u
(popmynupoBarts NMPU3HAK
B3aUMHO MEPIEHANKYIISIPHBIX
IJIOCKOCTEM.

Haxonurtp YTJIBI MEXAY

YcrHbiit
u
MMCbMEH
HbIN
orpoc.
Camocro
sITeJIbHAs
pabora.
KonTpon
bHas
pabora.

bubmnoreka
HOK
https://m.edsoo.r
u/1c209e37

POII 10 xnacc
https://resh.edu.r
u/subject/17/10/
MOII 10 knacc
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class_level
ids=11,10
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MHororpaHHukK
u

12

TUIOCKOCTSIMU B KyOe U mUpaMue.
HUcnoab3oBath 1npu peLICHUH
3a7a4  OCHOBHBIE TEOPEMBI H
METO/1bI IIJIAHUMETPHH.
MopaenupoBarb peabHbIE
CUTyallUM Ha S3bIKE TE€OMETPHUH,
HCC/Ie10BATh IMOCTPOEHHBIE
MOJAEIA  C  HCIOJIb30BaHUEM
T€OMETPUYECKUX TTOHATHIA.
HUcnoan3oBarh 1npu pelICHUU
3a7a4 Ha TMOCTPOCHHE CEYEHUU
COOTHOUIEHUSI B MPSMOYTOJIbBHOM
TPEYTroJIbHUKE

AKTyaau3upoBatb  (pakTel U
METOJIBI MJIAHUMETPHH,
pelieBaHTHBIE TeMe, NPOBOAUTH
aHAJIOTHH.

JaBaTb onpeneJgeHue
napajuenenunesaa,
pacno3HaBaTb €ro BHIbl W
M3y4yaTh CBOMCTBA.

[JaBaThb onpenesieHue TupaMu/bl,
pacno3HaBaThb BUIbl TIUPaMUJ,
¢popmyampoBaTh CBOIiCTBa
pébep, TpaHell M BBICOTHI
MPaBUIILHON TUPAMUJIBI.
Haxoauth 1momans IOJHOW U

OokoBOM MOBEPXHOCTHU
MUPAMHU/IBI.

JlaBaTh onpeaeieHHe yCEUEHHOMU
MMAPAMU/IBI, Ha3bIBaTh eé
AIIEMEHTHI.

@®opMyJHpPOBaTHL TEOPEMY O
Iomaan OOKOBOW TOBEPXHOCTH
MPaBUIbHOMN yCEeUEHHOU

YcrHbiit
u
MMCbMEH
HBIN
ompoc.
Camocro
sITeNIbHAS
pabora.
KonTpon
bHas
pabora.

bubmnnoreka
LHOK
https://m.edsoo.r
u/1c209e37

POII 10 xnace
https://resh.edu.r
u/subject/17/10/
MOII 10 knacc
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
i1ds=31937339,
32663023,31937
337&class_level
ids=11,10
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UPaAMUJIBI.
Pemath 3amaun Ha BBIYHCIICHUE,
CBSI3aHHBIE C NHUPaMUJaMH, a
TaKKe 3aJaud Ha IOCTPOCHHE
CEYCHUN.

JlaBaTh ompejejieHUe TPU3MBI,
pacmo3HaBaTh  BUJABl  TIPU3M,
H300paxaTh MPU3MBbI Ha
YEePTEXKE.

Haxoauth miomaae moiHON WiH
OOKOBOI1 IOBEPXHOCTH IIPU3MBI.
M3yuars cooTHOmEHMs Oiliepa
uisi  gucina  péoep, TpaHEH W
BEPILUH MHOTOTPaHHHKA.
H3yyatrs BHIBI  TPABUIBHBIX
MHOTOTPaHHHUKOB, UX Ha3BaHUS U
KOJINYECTBO I'PAHEH.

N3yuarb CUMMETPHIO
MHOTOTPaHHUKOB.

OO0BbsCHATD, KaKue TOYKH
HAa3bIBAIOTCS CUMMETPUIHBIMU

OTHOCUTEJIBHO  JIaHHOM  TOYKHW,
NpsAMOM  WJIH IUIOCKOCTH, 4YTO
Ha3bIBAlOT LIEHTPOM, OCBIO WIIH
IJIOCKOCTBIO CUMMETPUH (UTYPBHI.

IIpuBoauTs NMpHUMepbI
CUMMETPUYHBIX ¢buryp B
apXUTEKTypE, TEXHUKE, IPUPOJIE.
MoaeanpoBarth peanbHbIe
CUTyallul Ha SI3bIKE TE€OMETPUH,
HCCIIEI0BATh ITOCTPOEHHBIE
MOJACIA  C  HUCIOJIb30BAaHUEM
T€OMETPUUIECKHAX TOHSITHH,
UCIIOJIb30BATh nojo0ue
MHOT'OTPAHHUKOB
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O0BEMBI AxkTyaqau3upoBatb (pakTel W YCTHBIU bubnuoTteka

MHOI'OTPaHHHKO METO/IbI IUITAHUMETPUHU, g HOK

B PCJICBAHTHBIC TCMC. nuckMeH  https://m.edsoo.r
OﬁTiﬂchTb, KaK —HM3MepsioTes o U/1c209e37
00BEMBI TEJI, MPOBOIS AHAJIOTHIO L
c HU3MEPEHUEM mromaneii  OTPOC PBHII 10 xemace
MHOTOYTOJTHHHKOB, CamocTo https._//resh.edu.r
DopMyIMPOBATH OCHOBHBIE  ATCJIbHAA u/subject/17/10/
CBOICTBA 00BEMOB. pabora. a/t[tgp gllﬁghfg)?ﬁi
WzyqaTe, BRIBOAUTL (GOPMYIBI  Konrpon o }u/cata|oqu.
00BéMa NPSIMOYTOIBHOTO | oo e')ali.aseszlesson
napajiejenunena, NOpuU3Mbl U : -
— pabora. template video
BoeruucasaTs 00bEM NpU3MBI | Ie.sson‘VIdEO&s
NUpPaMUJIBI 10 HUX DJIEMEHTaM. upleCt program
IIpuMeHATH 00BEM IIJIST peLICHUS ids=31937339,
CTEPEOMETPUYECKUX 3a7ad U JUIs 32663023,31937
HaXO0XICHUs TFEOMETPUUECKHUX 337&(;'&35 level
BEJIMYMH. MogaeaunpoBarb ids=11.10
pEalbHbIE CHUTyallud Ha A3BIKE
FeOMETPHH, uccje10BaTh
IIOCTPOCHHBIE MOJIEH C
HCII0JIb30BaHUEM
reOMETPUUYECKUX MOHATUI

[ToBTOpEHwme: Crpourtnb ceyeHue  YCTHBIU bubnmnoreka

CEUeHU, MHOTOTPaHHUKA METOLOM CJICZIOB.  ompoc. LIOK

pAcCTOSHUS U JAaBaTe ONPENENEHNE  Kourpon  https://m.edsoo.r
ACCTOSTHUS MEX, UTrypamH.

YHIH ?—I:;ognTb ;acf:[zo(}l)anp MEXy prad u/1c209e37

pabora. POII 10 knace

MapaJUIeJIbHBIMU  IUIOCKOCTSIMY,
MEXIY IJIOCKOCTBIO u
MapaJuIeIbHOMN € NPSAMOH, MEXIY
CKPELIMBAOIINMUCS TPSIMBIMH.

Crpourtnb JIMHEHHBIN yromu
JBYTPaHHOTO yIJIa Ha 4YEpPTEXKe

https://resh.edu.r
u/subject/17/10/
MBI 10 kmace
https://uchebnik.
mos.ru/catalogu
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MHOTOTPaHHHKAa W HaXOAUTh €ro e?aliases=lesson
BEJINYKHY. template,video
Haxonuts YIIIBI MEKTY lesson,video&s
IUIOCKOCTSIMU B MHOTOIPaHHUKAX ubject_program
ids=31937339,
32663023,31937
337&class_level
ids=11,10
OBIIEE 68 6 0
KOJIMYECTBO
YACOBIIO
ITPOTPAMME
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11 KIIACC

Ne HanmenoBann Koum4yecTBo yacos Buael qesTebHOCTH Buabi DJIEeKTPOHHbBIE JesTeIbHOCTD

n/ e pa3jeoB U Beer KoHTpOIBHbI IpaKkTH dbopmbl (undposbie) YUYUTEJIA € Y4eTOM

- —_— o ¢ padoTHI qecKkme KOHTpPOJI  o0pa3oBaTejibH = NPOrpaMMBbI

HpOrpAMMEL paGoTH! | ble pecypchl BOCIIUTAHUS
HIKOJIbI
Tena BpameHus 12 AKTyaIM3upoBaTh YcrHbIi bubnmoreka -yCTaHOBJIEHUE
(bakThbI u METOABl | [IOK JIOBEPUTEIBHBIX
IUIAHUMETPUH, mucomer | https://m.edsoo.r = OTHOLICHHH MEKTy
pEJIeBaHTHBIE Teme, oo U/1c209e37 MeJarOrnYeCKUM
NMPOBOIUTH AHAIOTHUHU. o paboTHUKOM u
JaBaTb onpegenennss O POC PQH‘F 10 xmace 00yJaroImuMucs,
cepsl ¥ mapa, ux uentpa, ~ CaMoCTO https'.//rESh'Edu'r CIIOCOOCTBYIOIINX
paguyca, 1maMmeTpa. ATCIIbHAA u/subject/17/10/ MIO3UTUBHOMY
Omnpenenasnats chepy Kak  paGora. MBH_J 10 xnace BOCIIPUATHUIO
burypy BpalieHus https://uchebnik. 00yJarOIUMUCS
OKPY’KHOCTH. rT;O?IrU/CZ[? logu TpeboBaHUl U MPOCKO
HccnenoBarb  B3anMHOE €7allases=IessoN o 1 rormueckoro
template,video

pacmosioxeHue cdepbl u - paboTHUKa,
IUIOCKOCTH, JABYX cdep, Ie_sson,VIdeo&s MIPUBJICYCHUIO ux
WJIIOCTPUPOBATH 3TO Ha up|eEt program -y ymanns K
YepTe’kax ¢ PUCYHKax. 105=31937339, o0CcyXkIaeMoi Ha
DopmyHpoBaTH 32663023,31937 ypoke
ompeeNieHne KacaTelIbHON 337&Class level uHpopManuu,
IUIOCKOCTH K cdepe, 1ds=11,10 aKTUBU3AIIUU
CBOWMCTBO W  NPU3HAK MO3HABATEIHLHOMN
KacaTeJlbHOMU MIOCKOCTH. JIeATEIbHOCTH;
3HakoMHUTBCSH c - noOyxJIeHue
re0/Ie3NYECKUMU JTUHUSMU 00yUaromuxcst
Ha cepe. coOJI01aTh HA YpPOKe
OO0BsICHATD, 4TO OOIIENPUHSATHIE
Ha3bIBAIOT  IUJIMHAPOM, HOPMBI  TIOBEJCHUS,
Ha3bIBaTh €T0 3JIEMEHTHI. npaBuiia OOIICHHSI CO
N3yyarh, 00bACHATH, KakK CTapUIUMHU
MOJIYYUTh [UIUHAP MYyTEM (megarornuecKuMu
BpaIeHus pabOTHHUKAMU) u
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IIPSIMOYTOJIbHUKA.
BruiBoauThD,
HCNOJb30BATH  (POPMYIIBI
JUIsl BBIYUCIICHHS TUIOILALU
6okoBOM MOBEPXHOCTHU
LWIAHIPA.

H3yuarsb, pacnmo3HaBaTh
pa3BepPTKy LUIUHAPA.
HN3o00pamxars MWIMHID U
€ro CE4YEHHs IUIOCKOCTHIO,
IIPOXOMAIIEH 4Yepe3 €ero
OCb, TApaJUICIbHON HIIHU
NEPIEHAUKYIIIPHON OCH.
Haxoputp miomany 3tux
CEYCHUN.

MopenupoBarh peanbHble
CUTyallud  Ha  A3BIKE
TrE€OMETPUH, MCCIeI0BaATh
MIOCTPOCHHBIE MOJIENH C
HCII0JIb30BaHNEM
FeOMETPUYECKUX TOHSTUH.
O0BbsICHATL, KakKoe Teio
Ha3bIBAIOT KpPYTOBBIM
KOHYCOM, Ha3blBaTb €ro
AIIEMEHTHI.

HN3yuarb, 00BACHATH, KaK
MIOJIYy4YUTh KOHYC NYTEM
BpallleHus
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.
MN300paxaTh KOHYC U €TO
CEUEHUs IJIOCKOCTBIO,
MPOXOIAIIECH Yepe3 OCh, U
IJIOCKOCTBIO,
MEPIEHANKYISIPHON K OCH.

CBEpCTHUKAMU
(oOy4arommmucs),
IPUHLMIIBL  y4eOHOMU
JTUCIUTUINHBI U

CaMOOpTraHH3aIuy;
- MIPUBJICYCHHE
BHUMAaHHUS
oOy4Jaronmxcs K
[IEHHOCTHOMY

acIeKTy

M3y4aeMbIX Ha ypOKax
SIBIICHHH,
OpraHu3aIus 170'¢
paboThI C
IIOJIy4a€MOM Ha ypOKe
COLIMAJIbHO 3HAYMMOMN
uHpopManuen —
WHUIMMPOBAaHUE  ee
o0CcyXIeHuUs,
BBICKa3bIBAHUS
oOyJaronuMucs
CBOEro0 MHEHHS IO €e
MOBOJly,  BBIPAaOOTKHU
CBOETO K HEH
OTHOIIICHHS,;

- UCIIOJIb30BaHHE
BOCIIUTATEILHBIX
BO3MOKHOCTEN

CoZep KaHuUs
yuyebHOro mpenMera
gyepe3 JAEMOHCTPAINIO
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
Ipa)xIaHCKOT0
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H3yyars, pacno3HaBarhb
pa3BEPTKY KOHYcCA.
BbLIBOIUTD,
HCIO0/IB30BaTh  (HhOPMYJIbI
JUISL BBIYUCIICHUS IJI0IIAIN

OoKOBOI MOBEPXHOCTU
KOHYca.

Haxoauts M () 81005
CCUCHUI, NPOXOIALINX

4yepe3 BEpUIMHY KOHYyca
WIM  TEePIEeHIUKYIIPHBIX
€ro OCH.

OO0BSICHATL, KakKoe TeIO
Ha3bIBACTCSI  YCEUYEHHBIM
KOHYCOM.

N3yuathb, 00BSACHATDH, KaK
€ro  IOJYy4YUTb  IYyTEM
BpallleHUs
IIPSAMOYTOJIBHOU
Tparnenuy. BeiBOOMTD,
NPUMEHATb QopMyny 1Jis
BBIUNCIICHUS ioniaan
00KOBOI1 MTOBEPXHOCTHU
YCEYEHHOTI'0 KOHYCa
AKTyaJIM3MpoBaTh
(baxThI " METO/IBI
IUTAaHUMETPUH,
pEJIEBaHTHBIE TEME,
IIPOBOAMTDH AHAJTIOTHH.
Pemartn
CTEepEeOMETPUYECKHE
3aJaud, CBS3aHHBIE C
TelaMu BpallleHus,
IIOCTPOEHUEM CEUEHHM Tell
BpalllCHUs, c

MOBEJICHMS,
MIPOSIBJICHUS
YeIIOBEKOIIOOUS u
JO0OPOCEePACYHOCTH,
gepes moadop
COOTBETCTBYIOIINX
TCKCTOB AJId YTCHUA,
3aj1a4 JijIsl pelieHus,

POOJIEMHBIX
CUTYaLNi 1A
00CYKICHUS B
KJacce;

- [pPUMCHCHHE Ha
ypoke

MHTEPAKTHUBHBIX (OpPM
paboThI C
00yJaroIUMUCS:
MHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIAPYIOIIHX
MI03HABATENIBbHYIO
MOTHBAIHIO
oOyuJaronmxcs;
JIACKYCCUH,

KOTOpbIE JatoT
oOydJaronumcs
BO3MOYKHOCTh
MPUOOPECTHU OTBIT
BEJICHUSA
KOHCTPYKTHBHOTO
Jyanora; TpYIIOBOM
paboTHI WK

paboTel B  mapax,
KOTOpPBIE y4daT
KOMaHIHOU paboTe u
B3aUMOJICUCTBUIO C

25



KOMOWHALUAMHA TEN

BpallleHus u
MHOTI'OrpaHHUKOB Ha
HAXO0XJICHUE
TCOMECTPHUICCKUX BCINYNH.
HUcnoab3oBarh npu
peueHun

CTEPEOMETPUYECKUX 3a/1a4
IUTAHUMETPUYECKUE (DaKThI
U METOIbl 3aJauyd Ha

BBIYHCIICHUC 158

JIOKa3aTeJIbCTRO.
MopeaupoBath
peanbHblE CHUTyallUd Ha
SI3BIKE reOMETPHH,
HCCI1e10BATh

MOCTPOCHHBIC MOJCIN C

HCIIOJIb30BaHUEM
TEOMETPUUECKHUX
MMOHSTUMN
OOBéMmBI TEN AKTyaIu3MpoBaTh Ycerabii bubnuorexa
(bakTbI u METOIBl IIOK
TLTaHUMETPHH, miceMeH | https://m.edsoo.r
peJieBaHTHBIC TeMe, o u/1c209e37
MPOBOJIUTH aHAJIOTUH. e
BbIBOIUTD orpoc. POII 10 knace
HCMO0Jb30BATh  (DOPMYIIBI KonTpon E;gﬂst’”/ é rcetﬁﬁig/r
00BEMOB: MpU3Mbl, ~ bHad
MOBIII 10 knace
WUMHAPA, - IMPAMINL, | pabOTa. e /nychebnik
KOHYCa; YCEYEHHOU M0S }u /cataloqu.
APaMHUABl U YCEYEHHOTO U
KOHYCA., - e?aliases=lesson
CTEPEOMETPUUECKUE template.video

3aaa4u, CBA3aHHBIC C

lesson,video&s

JIPYTHUMH JETHMU;
- BKJIIOYEHHE B YpOK
UTPOBBIX  TPOLIEYP,
KOTOpBIE TIOMOTAIOT
MOJ/IePKaATh
MOTHBAIIHIO
o0yJaromuxcst K
MOJYyYECHHIO 3HAHUM,
HaJaXXUBAHUIO
MO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B

KJiacce, MOMOTAI0T
YCTaHOBJICHHUIO
JI0OpO’KeNnaTeIbHOM
atMocepsl BO Bpems

ypoKa;

- OpraHu3aIus
medcTna
MOTHUBUPOBaHHBIX  H
3pPYIAUPOBAHHBIX
oOyJaromuxcsi HaJ, uX
HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMH,
JTAfOIIIETO UM

COITMAJIbHO 3HAUMMBIN
OMBIT COTPYAHUYECTBA
Hu

B3aMHOM ITOMOIIIH;

- UHULUUPOBAHUE U
MOJJEPKKA
HCCIIeI0BaTEIbCKOM
JIeATCILHOCTH
o0yJaromuxcst B
paMKax peanu3anuu
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https://m.edsoo.ru/1c209e37
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

BBIUKCIIEHHEM  OOBEMOB.
DopMyIMPOBATH
ompesieNieHue  IIapoOBOTO
CErMEHTa, IAapPOBOTO CIIOS,
[IApOBOTO CEKTOPA.
IIpumeHSTH (hopMyITBI
I HaXOXIEHUS 00BEMOB

IIapOBOTO CEeTrMEHTa,
IIaPOBOTO CEKTOpa
Pematne
CTepEOMETPUIECKHE
3a71a4M,  CBSI3aHHBIE  C
00BEMOM mapa u

IUI0INAAbI0 chepbl.

MoaeanpoBaTh peajbHbIE
CUTyallUh  Ha  s3BIKE
re€OMETPUU, HUCCIEI0BATh
IIOCTPOEHHBIE MOJIENH C

HUCIIOJIB30BaHHEM
reOMCTPHUICCKUX MMOHATHUH.
AKTyaJ’II/l3I/Ip0BaTb

(baKTBI u METOABI
IJIAaHUMCETPHH,
PCIICBAHTHLIC TEMC,

MPOBOJUTH AHAJIIOTHH.
Pematn

CTEPEOMETPUUECKUE
3aJa4d, CBS3aHHBIE C
COOTHOIIIEHUEM OOBEMOB

51 IIOBEPXHOCTEN
NOJOOHBIX TeN B
IIPOCTPAHCTBE.
MoaeanpoBarb

pealibHble CHUTYyallMd Ha

ubject program

1ds=31937339,

32663023,31937

337&class level

1ds=11,10

UMU
WH/IUBUYAIBHBIX |
IPYIIOBBIX
UCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JAacT
oOyJaronumcs
BO3MOXXHOCTh
proOpeCcTH HABBIKU
CaMOCTOSITETTLHOTO
pereHuHs
TEOPETUYECKOMN
poOJIeMBlI,
TCHEPUPOBAHUS u
odopMIIeHUS
COOCTBEHHBIX HIEH,
YBKHUTEILHOTO
OTHONICHUS K YYXUM
uzesm,

0(OpMIIEHHBIM B
paboTtax JIpYTux
HCCIIeIOBaTEICH,

HaBBIK MTyOJIMYHOTO
BBICTYIUICHHSI  TEpeN
ayIUTOpHEN,
apryMEHTHUPOBAaHUs U
OTCTaWBaHUS CBOEU

TOYKH 3PCHHA.
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
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Bekrtopsl n
KOOpJIUHATHI B
MIPOCTPAHCTBE

10

SI3BIKE T€OMETPUH,
HCCJICIOBATh
MOCTPOEHHBIE MOJICJIU C
HCII0Ib30BaHUEM
reOMETPUYECKUX
MMOHSTHH

AKTyaIu3uMpoBaTh
(bakThl u METObI
MJIAaHUMETPHH,
peleBaHTHBIE TEeMe,
MIPOBOJIUTH AHAJIOTUH.
OnepupoBarh NOHATHEM
BEKTOpP B IMPOCTPAHCTBE.
DopMyIMpOBATH
MIPaBUJIO
napajuienaenumnena npu
CJIO’)KEHUU BEKTOPOB.
CkynaabiBaTh, BBIYUTATH

BEKTOPBHI, YMHOKATh
BEKTOp Ha YHCIIO.
HN3yuarn OCHOBHBIE
CBOMCTBA 3TUX OINEPaALIUM.
aBathb onpeIeIeHUe
MIPSAMOYTOJIBHOW  CHCTEMBI
KOOpJMHAT B
IIPOCTPAHCTBE.

Beipazurb  KOOpAMHATHI
BEKTOpa qyepes

KOOPJIMHATHI €r0 KOHIIOB.
BbIBOIUTD,
HCIO0JIb30BaTh (GopmyJry

JUTHBI BEKTOpa u
paccTosHusA MEXIY
TOYKAMU. Beipaxkathb

YcrHbiit
u
MUCbMEH
HBIHN
ompoc.
Camocro
STeTIbHas
pabora.
KonTpon
bHas
pabora.

bubnuoreka
HOK
https://m.edsoo.r
u/1c209e37

POII 10 xnace
https://resh.edu.r
u/subject/17/10/
MOII 10 knacc
https://uchebnik.
mos.ru/catalogu
g?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class_level
ids=11,10
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

[ToBTOpEHME,
000011IeHHE,
CHCTeMaTHu3aIx
s1 BHAHU U

CKAJIIPHOE IIPOU3BEICHUE
BEKTOPOB yepes 1754
KOOPJMHATHI, BBIYUCIIATH
yroiu MEXIY IOBYMsI
BEKTOpPaMHU, JIBYMs
IIPSIMBIMHU.

Haxomute yroan wexnay
OpsIMOM M IUIOCKOCTBIO,
yroiu MEXKIY IBYMsI
IUIOCKOCTSIMU
AHAJIUTUYECKUMHU
METOJIaMHU.

BeiBOAUTD,

HCIO0JIB30BATH

(opMyJ1y paccTosiHUS OT

TOYKH J0 IFIOCKOCTH
Pematb MIpOCTENIINE
3a/layd  HAa HaAXOXKIEHUE

JUIMH W YIJIOB B
reoMeTpuuecKux (urypax,

MIPUMEHSTH TEOpEMY
[Tudaropa, TEOPEMBI
CHHYCOB M KOCUHYCOB.

Haxoautsb MJIOIIAIb

MHOIOYIOJIbHUKA, Kpyra.
Pacno3naBarb 10g00HbBIE
burypsl, HaXOIUTh
OTHOIICHUSA JJINH nu
ILTOIIACH.
Hcnosb3oBarb npu
pemeHuu
CTEPEOMETPUUECKUX
3amad (akThl U METOJIbI
TJIAaHUMETPUH

YcrHbI
orpoc.
KonTpon
bHas
pabora.

bubnnoreka
HOK
https://m.edsoo.r
u/1c209e37

POII 10 knacc
https://resh.edu.r
u/subject/17/10/
MOII 10 knacc
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class_level

1ds=11,10
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OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHaau3a, reomerpus. ['eomerpus, 10-11 kmaccsl/

Artanacsn JI.C., bByty3zoB B.®., Kagomues C.b. u np., Axiimoneproe o0rmiectBo «M31aTenbCcTBO
«IIpocsemmenue»

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
1. Metoaunueckue pekoMeHaanuu K yaeonuky Atanacss JI.C. 10-11 kmaccsr;
2. Tloypounoe rianupoBanue kK yueonuky Aranacss JI.C. 10-11 kiaccsl.

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
ege.fipi.ru/;

https://uchi.ru/ ;

https://resh.edu.ru/

https://m.edsoo.ru
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