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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuebHoro xKypca «l eomerpusi» 6a3oBoro ypoBHs /uis oOyyatomuxcst 10 —11 xmaccoB pa3zpaborana Ha ocHoBe DeepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa cpeaHero odmiero oOpa3oBaHusi, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHMM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHWIO, W TPaIUIMiA POCCUHCKOro oOpa3oBaHus. Peanmuzamust mporpaMMbl 00EClEYMBAET OBJIAJCHHE KIIOUYEBBIMU
KOMIIETEHIIMSIMUA, COCTABIISIOLUIMMH OCHOBY JUIS CaMOPa3BUTHS WU HEMPEPHIBHOIO OOpPa30BaHUs, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO H
IIO3HABATEJILHOTO Pa3BUTHSI IMUHOCTH 00YYarOLIUXCS.

BOCIIATATEJIbHBIN IOTEHIUAJI KYPCA «TEOMETPHSI»
BocnuratensHblil noteHuuan npeamera «I'eomeTpus» B cooTBeTCTBUHU ¢ [IporpaMmoii BocinTaHUs peaau3yeTcs yepes:
- IpUBJIEYEHNE BHUMaHMs 00YJaroMXCsl K IEHHOCTHOMY aCIEeKTy M3ydaeMbIX Ha ypOKax SIBJICHUH, OpraHu3aliio uX paboThl C MOJy4aeMol Ha ypoke
COIIMAJIHO 3HAYUMON MH(OpPMaLUeil — HHUIIMUPOBAHUE €€ OOCYKICHHS, BBICKa3bIBaHUS O0YYAIOIIMMUCS CBOETO MHEHHS IO €€ MOBOY, BBIPAOOTKH
CBOEI'0 K HEil OTHOIIICHUSI;
- JIEMOHCTpPALMIO O0YYaloLMMCs IPUMEPOB OTBETCTBEHHOI'O, I'PaXKJAHCKOI'O MOBEIEHUS, IPOSBIECHUS YEIOBEKOII0OU U 100pOCepIeuHOCTH, Yepes
moI00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHWS, 33a]ad Ul PEIICHUs, MPOOJIEMHBIX CHUTyallud Uil OOCY)KICHHS B KJIacce; IPUMEHEHHE Ha ypPOKax
MHTEPAKTHBHBIX (opM paboThl ¢ OOyYAIOMIMMHUCS: WHTEIUIEKTYyalbHBIX HWIP, CTUMYJIHPYIOIIMX IT03HABATEIbHYI0 MOTHBAIUIO OOYJarOIIUXCS;
TMIAKTHYECKOTO TeaTpa, Te MOydeHHbIe Ha YPOKEe 3HaHUs OOBITPHIBAIOTCS B TE€ATPAIBHBIX IMOCTAHOBKAX; IUCKYCCUH, KOTOPBIE JAIOT 00yJYarOIIUMCS
BO3MOYKHOCTh TIPHOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOTO JMANOra; TPYMIIOBOW pabOThl Wi pabOThl B IMapax, KOTOPHIE ydaT OOYYaromuxcs
KOMaHJHOU padoTe U B3aUMOAEHCTBUIO C IPYTUMU 00Y4arOIUMUCS;
- MHHUIMMPOBAHUE W TOAJCPKKY HCCIEIOBATEIBCKOW AEATEIEHOCTH OOYJaloIIMXCs B paMKaxX pealu3allid UMH WHAWBUAYAIBHBIX W TPYIIOBBIX
MCCIIEIOBATEILCKUX TPOEKTOB, YTO JACT O0YYArOIIUMCS BO3MOXXHOCTh MPUOOPECTH HABBIK CAaMOCTOSITEIBHOTO PEUICHUs TEOPETHUECKOW TPOOIEeMBI,
HaBBIK TEHEPUPOBAHUSI U OPOPMIICHHS COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIHHOTO OTHOMIICHUS K UY)KUM HAESIM, OpOPMIICHHBIM B paboTax Ipyrux
WCCIIeIOBATENeH, HAaBBIK MTyOJIMYHOTO BBICTYIUICHHUS TIEpe/ ayTUTOPHEH, apryMEHTUPOBAHHS M OTCTAWBAHUS CBOSH TOUKH 3PCHUS.
HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOr0 Kypca T€OMETpHH Ha YPOBHE CpeHero o0Iiero oopa3oBaHus 00yCIOBIEHA MIPAKTUYECKONH 3HAYMMOCTBIO METAIIPEIMETHBIX
U TPEIMETHBIX PEe3yJlbTaToB OOyuYeHHs T€OMETPUM B HANpPaBICHUU JIMYHOCTHOTO pPAa3BUTHUA OOydarommxcsi, (pOpMHpOBaHUS (YHKIIMOHAIHHON
MaTeMaTHYeCKOW TPaMOTHOCTH, M3YYEHUS APYTUX Y4eOHBIX AUCHUIUIMH. Pa3BuTHe y oOydaromuxcs MpaBUIBHBIX MPEACTaBIEHUI O CYIIHOCTH U
MIPOMCXOXKJICHUN T€OMETPUIECKUX aOCTpaKIMii, COOTHOIICHUH PEATbHOTO M HIEATbHOTO, XapaKTepe OTPAKEHUS] MaTEeMAaTHYeCKONH HAYKOW SBICHUU H
NPOIIECCOB PEANBHOTO MHpa, MECTE TEOMETPHH B CHCTEME HAayK W POJM MAaTEMaTHYeCKOTO MOJCIUPOBAaHHS B HAYYHOM TIO3HAHWUM M B MPAKTHKE
CrocoOCTBYeT (hOPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS yJallUXCs, a TAK)KE KAaueCTB MBIIUIEHUS, HEOOXOAUMBIX Ul aJaNTallid B COBPEMEHHOM
oOrecTBe.

I'eomerpust sBisieTcss OHUM U3 0A30BBIX IMPEAMETOB Ha YPOBHE CpPEeIHEro oOIIero o0pa3oBaHMs, TaK Kak 00eCreuynBaeT BO3MOKHOCTb U3yUCHHUS
KaK JUCLUUIUIMH €CTeCTBEHHO-HAyYHOU HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.



Jlornueckoe MbllUIeHHE, GopMUpyeMoe MPU U3yYEHUHM OO0YYaroIMMKCS HMOHATUHHBIX OCHOB I'€OMETPUM M MOCTPOEHHM LIETIOYKH JIOTHYECKHUX
YTBEPKACHUM B XO/1€ PELICHUS] TEOMETPUUECKUX 3a/lad, YMEHUE BBIABUraTh U OIIPOBEPIaTh TUIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPU PELICHUN
3aJa4 €CTeCTBEHHO-HAYUYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (PHU3HUKH.

YMeHHne OpHeHTUPOBATHCSA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX OOIACTAX JESTENbHOCTH denoBeka. OpHeHTaIus YyelioBeKa BO
BpPEMEHH M MPOCTPAHCTBE — HEOOXOIMMOE yCIOBHE €r0 COLMAIILHOTO OBITHS, (JOpMa OTPAKEHUS OKPYKAIOIIETO MUPA, YCIOBHE YCIICIIHOTO TTO3HAHUS
U aKTUBHOIO MpeoOpa3oBaHMsl ACHCTBUTEIbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMHU O0pa3aMu OOBEAMHSAET pa3Hble BUABI y4eOHOM M TpyHOBOH
NESITEeIbHOCTH, SIBJIAETCS OJHUM U3 TNPO(PECCHOHANBHO BaXKHbIX KauecTB, IIOITOMY akTyajbHa 3adaya (OPMHUpPOBaHHUA Yy OOydaromuxcs
IPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Pa3HOBUJHOCTH OOpPA3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B HOJTOTOBKE K IPaKTHYECKOM
NEeSITebHOCTH 110 MHOTHM HaIPaBJICHUSM.

Ilens ocBoeHust mporpaMmsl ydeOHOro kypca «l'eomerpus» Ha 0a30BOoM ypoBHE OOydeHHs — 00ILIe00pa30BaTENbHOE U OOIIEKYIbTYpHOE
pa3BuTHE O0yUarOUIMXcs yepe3 oOecrneyeHrne BO3MOXKHOCTH TPUOOPETEHUST M UCII0JIb30BAHNS CUCTEMAaTUYECKMX T€OMETPUUYECKUX 3HAHUM U JIEWCTBUH,
cnenu(UYHBIX TEOMETPHH, BO3MOXKHOCTH YCHEIIHOTO MPOAOIDKEHHS OOpa30BaHUS 110 CIEIHAIbHOCTSIM, HE CBA3aHHBIM C TPHKIATHBIM
UCIIOJIb30BaHUEM T€OMETPHUU.

[IporpamMa 1o reomeTpuu Ha 0a30BOM YypOBHE IpeJHA3HAuyeHa Uil OOYYAIOIIMXCS CPeIHEW ILIKOJbI, HE HCHBITHIBABIIMX 3HAUYHUTEIBbHBIX
3aTpy[IHEHUIl Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus. Takum oOpa3oMm, oOyuarommuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIHeE
MaTeMaTHYeCKUEe YMEHHUs, CBSI3aHHbIE CO CIEHU(HUKON TeOMETPUH U HEOOXOIUMBbIE JJIs )KU3HU B COBpEMEHHOM obmectBe. Kpome 3T0ro, oHu MMEOT
BO3MOXHOCTh U3y4YUTh F'€OMETPHIO OoJiee TI1y0oKo, ecli B ajbHENIIEM BOZHUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX 3HAHUX B MPO(pECCHOHATBHOM
JeSITENIbHOCTH.

JlocTuxkeHue 1enu OCBOEHUS MPOrpaMMbl 00ECTIEUYMBAETCSl PEIIEHUEM COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHhIMM 3a7auaMy OCBOEHUS Kypca
«I["eomerpun» Ha 0a3oBoM ypoBHe B 10—11 kitaccax siBISIOTCS:

e (opMUpOBaHME MTPEICTABICHHS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIBTYpPbI M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MHUPOM;

e (QopMHpOBaHUE MPEJCTABICHHUS O MHOTOIPAaHHHKAX M Telax BpalleHUs KaK O BKHEHIIMX MaTeMaTHMYeCKHMX MOJENIX, MO3BOJISIOIINX
ONMCHIBATh U U3y4YaTh Pa3HBIE SIBICHUS OKPYXKaIOIIET0 MUPA;

(dbopMHpoBaHUE YMEHHS paclio3HaBaTh Ha YEPTEXKaX, MOJIENIAX U B PEaIbHOM MUPE MHOTOI'PAaHHHUKH U TeJla BPAILCHUS;
OBJIa/ICHUE METOJIaMH PELICHHs 3a/1a4 Ha MMOCTPOEHUS Ha M300paKEHUAX NMPOCTPAHCTBEHHBIX (QUTY;
(dbopmMHpoBaHHE YMEHHS ONIEPHUPOBATH OCHOBHBIMH IOHATHUSMHU O MHOTOTPAaHHUKAX U TellaX BPAILlleHUs U UX OCHOBHBIMU CBOWCTBaMH;

OBJIQJICHHE AITOPUTMaMH PEIICHUsI OCHOBHBIX THUIIOB 33J1a4; (JOpMUpPOBAaHNE YMEHHMsI TTPOBOIUTH HECIIOKHBIE JJOKA3aTeIbHBIC PACCY)K/ICHHS B
XO0JIe PEeUICHHs CTEPEOMETPHUECKUX 3a7au U 3a7a4 C MPAKTUYECKUM COJEP>KaHUEM;

® DAa3BUTUE HUHTEIUIEKTYaJlbHBIX U TBOPYECKUX CIIOCOOHOCTEW 00ydYaromuxcs, MO3HaBaTeNbHON aKTUBHOCTH, HCCIIENIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS;



e (opmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPUM: YMEHHUE paclO3HaBaTh MPOSBICHHUS I'€OMETPUUECKUX IOHATHH,
00BEKTOB ¥ 3aKOHOMEPHOCTEHN B PEATIbHBIX KU3HEHHBIX CUTYaLUsIX U IPU U3YYEHUH IPYTUX yUEOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN
U 3aKOHOMepHOcTeH, (OpMyaHpoBaTh WX Ha SA3bIKE TEOMETPUM M CO3JaBaTh T'€OMETPHUYECKHE MOJENH, IPUMEHSITh OCBOCHHBIN
FEOMETPUUYECKUN annapar JJis pelleHus] IPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh [TOJIyYE€HHBIE PE3YJIbTATHI.

OTnu4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUH B Hayaje €ro M3y4eHHus 3ajay, peliaeMbIX Ha YpOBHE
UHTYUTUBHOTO IIO3HAHUS, W ONpeAeNEHHbIM O0O0pa3oM OpraHuM30BaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIAPYET IPOTEKaHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JAJIbHEUIIEMY U3YUYCHHIO IIPEAMETA.

[Ipeanourenue oTnaéTCs HATIAAHO-KOHCTPYKTUBHOMY METOAY O0y4YeHHUs, TO €CTh TEOPETUYECKHE 3HaHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb
IIPEIMETHO-ITPAKTUYECKON JEATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUHM Yy ydalluXcs B Kypce CTEPEOMETPUU IIPOBOAMTCSA 3a CUET
pelieHys 3a7a4 Ha CO3/1aHue MIPOCTPAHCTBEHHBIX 00pa30B U 3ajJja4 Ha ONEPUPOBAHUE IIPOCTPAHCTBEHHBIMU oOpa3amu. Co3naHue oOpas3a MPOBOJUTCS C
OIOPOM Ha HATJISIIHOCTb, & OTIEPUPOBAaHUE 00PAa30M — B YCIOBUSX OTBJICUEHUSI OT HATJISIIHOCTH, MBICIEHHOT'O U3MEHEHHUS €r0 UCXOJHOIO COJIEPIKaHuUs.

OcHoBHbI€ coneprkaTenbHble TMHUM Kypca «['eomerpun» B 10—11 xnaccax: «MHororpaHHukn», «IIpsiMble 1 MJI0CKOCTU B IpOCTpaHCTBE, «Tena
BpallleHus», «BekTopbl W KOOpAMHATHI B MpOCTpaHCTBE». DOpMHUpOBaHHE JIOTMUECKUX YMEHHUI paclpeienseTcss HE TOJbKO I0 COJAEp)KATEIbHbIM
JMHUSAM, HO U 10 rofiaM 00y4YeHHsI Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE INPEAMETHBIM pe3yibTaTaM OCBOEHMsI pabodeil Mporpammbl, pacHpeleNéHHbIM IO TojAaM
00y4yeHMsl, CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4TOOBI OBJa/leHUE T'€OMETPHUUECKUMH MOHATHUSAMHM M HaBBIKAMU OCYIIECTBISUIOCH MOCIEIOBATENBHO U
HOCTYMATENbHO, C COOII0ACHNEM MPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAINCH B OOIYI0 CHCTEMY F€OMETPHUUECKUX MPeICTaBICHHUH
oOyuaronuxcsi, paciupsis 1 yriayossis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBSI3U.

Ilcuxonozo-neoazozuueckas xapaKmepucmuka

I'pynna oOyuaromuxcs ¢ HOJA - netu ¢ HapymeHMsMH (YHKUMHA ONOPHO-ABUIATEIBHOIO ammapara pas3jIMyHOro STHOINATOIeHEe3a,
NepeBUTatoIINecs CaMOCTOSTENbHO WM C MPUMEHEHUEM OpPTONEIUYECKHX CPEJICTB, UMEIOIINEe HOPMaIbHOE MCUXMUECKOE Pa3BUTHE U Pa30OPUMBYIO
peub.

JlocTaTouHOE MHTEIEKTYalbHOE DPAa3BUTHE Y OSTUX JeTell YacTo coyeTaeTcss C OTCYTCTBHEM YBEPEHHOCTH B ce0e, ¢ OrpaHMYeHHOMU
CaMOCTOSITENIbHOCTBIO, C TIOBBIIIEHHON BHYIIAeMOCTbHIO. JIMUHOCTHAS HE3PEIOCTh MPOSIBISAETCS B HAMBHOCTH CYXKJICHHMH, C1a00i OpUEHTUPOBAHHOCTH B
OBITOBBIX M MMPAKTUYECKHX BOMPOCAX KU3HH.

Ocoovle obpazosamenvnvie nompedHocmu

- 00s3aTeNbHOCTh HENPEPBIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO IpOIecca, pPEeaTu3yeMoro, Kak dYepe3 cojep)kaHue o0pa3oBaTelbHbBIX
obJyacTel, Tak U B MPOIIECCe MHANBUAYATLHON pabOTHI,

- TpeOyeTCs BBEIEHUE B CoJiepKaHue 00yUeHHs CIICIIMAIbHbBIX PA3/IENIOB;

- He0OXOAMMO HCIOJIb30BAHUE CIIELUAIBHBIX METOJ0B, MPUEMOB U CPEACTB 00yUeHHs (B TOM YHCIIE CHELHMATU3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHCTHBHBIX TEXHOJIOTHI), 00eCTIEUNBAIOLINX PEATHU3ALNIO «O0XOIHBIX MyTei» 00yUeHHUS;



- MHAMBHyaIH3anus o0ydeHus TpeOyeTcs B OONbIICH CTENCHH, YeM JIJIsl HOpPMAaIbHO pa3BUBAIONIECTOCs peOEHKa,

- obecrieyeHre 0co00i MPOCTPAHCTBEHHON M BPEMEHHOM OpraHu3aIiiu 00pa30BaTeIbHON CPEIbI;

Jiis 9T0it Tpymmbl oOydaromuxcs oOyueHue B 001eo0pa3oBaTeIbHON [ITKOJIE BO3MOXHO MPHU YCIOBUU CO3IAHUS ISl HUX 0€30aphepHOi cpelibl,
o0ecrieyeHus CreaaIbHBIMU IPUCTIOCOOICHUSMH M UHUBHIyaIbHO aIalITUPOBAHHBIM pabounm mectoM. [lomumo storo netn ¢ HOJIA nyxnatoTcs B
PAa3IMYHBbIX BUAAX ITOMOIIA (B COIIPOBOKACHNHN Ha YpOKax, MOMOIIHA B CaMOOGCHY)i(I/IBaHI/II/I), qTo 06CCHe‘II/IBa€T HCO6XOI[I/IMBIC B ICpUOJ HAYAJIBLHOTO
00y4YeHHSI MAISIINNA PEXKHUM, TICHXOJIOTHYECKYI0 U KOPPEKIIMOHHO-TIEJAarOTHIECKYIO IIOMOIIb.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otTBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henento B 11 kiacce, Bcero 3a aBa roaa o0ydeHust - 102 yueOHbIX
qaca.

Jis kaxaoro Kiacca IMPEeIyCMOTPEHO pe3epBHOEC ydeOHOE BpeMs, KOTOPOE MOKET OBITh HCIIOIB30BAHO YYACTHHKAMH OOPa30BATEILHOTO
mporecca B 1eNsX (GOPMUPOBAHUS BAPHATHBHON COCTABJISFOIICH 00pa30BATEIBLHOTO IMPOIECCa M PACIIPEACISSTCS YUHTEIEM B paMKax KaJleHIapHO-
TEMaTUYeCKOro IuaHupoBanus. [Ipu 3ToM oOsi3aTenbHas (MHBapHMAHTHAS) YacTh COJCPIXKAHUS IPEIMETa, YCTAHOBJICHHAs pabodyeil mporpamMMmoid, u
BpEMsi, OTBOJIUMOE Ha €€ U3yUeHHUe, TOJDKHBI OBITh COXPAHEHBI TIOJTHOCTHIO.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIC TIOHATHUSI CTEpeOMETpHH. Toduka, MpsiMast, TUIOCKOCTh, MPOCTPAaHCTBO. IIoHsATHE 00 aKCHMOMAaTHYECKOM IMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHoOe pacrionoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapauIeIbHbIC U CKpeuuBatonyecs npsamele. [lapamienpsHoCTh NPSAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE: MapajlIebHbIE IPSMBIE B IPOCTPAHCTBE; MAPAJIEIBHOCTh TPEX MPSIMBIX; MAapAJUIEIBbHOCTD MPSMOM U IJIOCKOCTH. YTJIBI €
COHAIIPABJIICHHBIMU CTOPOHAMH; Yroj MEXAYy MpsMBIMA B IpocTpaHcTBe. [lapaleslbHOCTH IUIOCKOCTEH: INapallIesIbHBIE IUIOCKOCTH; CBOMCTBA
napajieNibHbIX MmockocTei. [IpocTeiiine npocTpaHCTBEHHbIE (GUTYpPhI HA TNIOCKOCTH: T€Tpa’ap, Ky0, napajjiesenure]; IoCTPOeHUE CeYeHU .

[lepneHuKynSIpHOCTh MPSAMOM M IUIOCKOCTH: NEPHEHIUKYISIPHBbIE MPSIMbIE B IIPOCTPAHCTBE, MPSAMBIE MapajuleibHble U NMEPHEHAUKYISPHbBIE K
IJIOCKOCTH, IIPU3HAK NMEPHEHAUKYJIIPHOCTH NPSAMON U IJIOCKOCTH, TEOPEMa O IPSIMOW NEPHNEHAUKYISIPHOM IUIOCKOCTU. YTIJIBI B IIPOCTPAHCTBE: YIOJ
MEXAY NPAMOW M IUIOCKOCTBIO; ABYTPaHHBIM YTroOJI, JUHEWHBIA yroJl IBYIPaHHOro yria. llepneHaukyissp M HaKJIOHHBIE: PACCTOSHHE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT NpPSIMOM JO TUIOCKOCTH, NPOEKIUS (UTYpBl Ha IUIOCKOCTh. IlepneHIuKyIIpHOCTh IUIOCKOCTEH: MpH3HAK
NEPIEHIUKYIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX MepneHauKyspax.

MHuororpanHuKu

[ToHsiTHE MHOTOTPaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOIPDAaHHHMKA, BBINYKJIBIE W HEBBINYKIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOIOTPaHHMKA.
[Tpusma: n-yronpHast mpu3Ma; rpaHd ¥ OCHOBAHUS MPU3MBIL; MIPsIMasi U HAKJIIOHHAs TPU3MBbI; OOKOBas 1 MOJHAs MOBEpXHOCTh Mpu3Mbl. [lapamienenunen,
IPsIMOYTOJIbHBIN MapajieNenune]] 1 ero ceoicta. [lupamua: n-yroapHas nupamujia, TpaHd U OCHOBAHWE MUPAMU/IbL; OOKOBAsl U MOJIHAs MOBEPXHOCTh
NUPAMUJIbl; TpaBUIbHAS M yceu€HHas NUpaMuja. OJIEMEHThl Npu3Mbl W nupamuibl. [IpaBuiabHbIE MHOTOTPAaHHUKHU: MOHSTHE MPABUIBHOIO
MHOTOTpaHHMKA; [TpaBWIbHAs MPU3Ma U MpaBUIbHAs MUPAMUIA; MPaBUIbHAS TPEYroybHAsi MUpaMUIa U MpaBUWIbHBIN TeTpasap; KyO. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTadp, JOAeKadip U ukocarap. CedeHuns NpUu3Mbl U TUPaAMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NMPSMOM, INIOCKOCTH. DJIIEMEHTBI CHMMETPUH B MMMpaMUax, Mapajjeienumeax,
IIPABWJIBHBIX MHOTOTPaHHUKAX.

Brruncienue 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHainy, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAAb OCHOBAHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Mbl. [1nomans O0KOBOI MOBEPXHOCTH M MOBEPXHOCTH NMPaBHJILHON MHPAMUIBI,
TeopeMa o TuIoIaau yceu€HHo nmupamusl. [Torstre 06 06béMe. OOBEM MUpaMUIbI, TIPU3MBIL.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOUICHUS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOI0OHBIX Tel.

11 KJIACC

Tesa BpameHus

[{mmHapryeckass MOBEPXHOCTh, 00pa3yroIlye MWINHAPUYECKON MOBEPXHOCTH, OCh LMIMHIPUYECKON MOBEpXHOCTH. LlMaMHIp: OCHOBaHUSA U
OOKOBast MOBEPXHOCTh, 00PA3YIOIIasi U OCh; IO/ (b OOKOBOW M MMOJIHOW MOBEPXHOCTH.



Konunueckasi moBepXHOCTb, 00pa3yrole KOHHYECKON MOBEPXHOCTH, OCh U BepIUIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIINHA,
00pa3yromias u OCh; MIONIAb OOKOBOW U IMOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolye U BBICOTa; OCHOBAHUS U OOKOBasi HOBEPXHOCTH.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IIoaas MoBepXHOCTH cepbl. B3anMHoe pacmnonoxeHnue cepsl U MIOCKOCTH; KacaTelbHasl IIIOCKOCTh
K chepe; mwromans cepsl.

N3o00paxkenune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muiIuHApa U KOHYCA.

KomOunanuu Ten BpaileHuss 1 MHOTOIPaHHHUKOB. MHOTOrpaHHUK, OMUCAHHBIA OKOJO cdepsl; cdepa, BIUCaHHAS B MHOTOTPAaHHUK, WIH TEJO
BpAaIlICHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOICTBa 00bEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJIBHOTO MapaljieNienumnea u ciaeactTus u3 He€. O0bEM
HWIMHIpa, KoHyca. O0BEM 11apa u miomaab cepsl.

[TomoOHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKAY TUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMu MTOOOHBIX TEll.

Ceuenus mwinHApa (mapayuieIbHO U MEPIEHIUKYISIPHO OCH), CEYEHMsI KOHyca (IapajljIelIbHOE OCHOBAHHUIO M IPOXOJSIEE Yepe3 BEPIIMHY),
Ce4eHus 1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B npocTpaHcTBe. Cl0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha 4UCIO. PasnoskeHue BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopam. IlpaBuio mnapamnenenunena. Pemienuwe 3agad, CBS3aHHBIX C IPUMEHEHHEM TMpPaBUJ JCHCTBUH C BEKTOpamH.
[TpsimoyronbHas cuctema KoopAuHAaT B mpocTtpaHcTBe. Koopaunatsl BekTopa. I[Ipocreiimme 3amaun B KOOpPAMHATaxX. YTOJI MEXIY BEKTOPAMH.
CkaysipHOE TNIPOM3BEICHHE BEKTOPOB. BpIUMCIIEHHE YITIOB MEXIy MNPSMBIMH U IUIOCKOCTSAMH. KOOpIMHAaTHO-BEKTOPHBIM METOA TNpU PEIIECHUU
F€OMETPUUYECKUX 3aj1au.



IIVIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbl y4eOHOTO mpeamera «MaTeMaTuKa» XapaKTepu3yIOTCs:

I'paxxnanckoe BocuTanme:

c(OPMHPOBAHHOCTHIO I'PAXKTAHCKON MO3UIIUU 00YYAIOLIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIEeCTBa, MPEICTaBICHUEM
0 MaTeMaTM4YeCKHMX OCHOBaX (YHKLIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOLENyp I'pa)kIaHCKOro oOmecTBa (BBIOOpPHI, ONPOCHl U MIp.),
YMEHHUEM B3aUMOAEHCTBOBATh C COLIMAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBUHU C UX (DYHKUUSAMHU U HA3HAUCHHEM.

IIaTpuoTNyecKkoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKOMN I'pakJaHCKON MIEHTUYHOCTH, YBRXKEHHUS K MIPOIIJIOMY U HACTOALIEMY POCCUIHCKOM MaTeMaTUKU, IEHHOCTHBIM
OTHOLIEHUEM K JTOCTHKEHHSM POCCHUMCKUX MAaTEMaTHUKOB U POCCHICKOW MaTeMaTHYeCKOM IIKOJbl, K HWCIOJb30BAaHUIO 3TUX JOCTHXKEHUHN B JIPYrux
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHHS, CBI3aHHOTO C
NPaKTUYECKUM MIPUMEHEHHUEM JIOCTHKEHUN HAYKH U JeSITeIbHOCThIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYAYIIET 0.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM OTHOIIEHHUEM K MHUpY, BKJIIOYas 3CTETUKY MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, PEUIeHUH, pacCyKACHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3jIMYHbIX BUJOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI NMPUMEHATh MaTeMAaTUYECKUE 3HAHUS B HMHTEpecax 370poBOro M Oe3omacHoro olOpas3a >KM3HH, OTBETCTBEHHOI'O
OTHOLIEHHUSI K CBOEMY 3J0pOBbIO (3710pOBOE MHUTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXA, pEryispHas (Qu3nyeckas aKTUBHOCTD);
(GU3NYECKOTO COBEPILIEHCTBOBAHUS, TP 3aHATUSIX CIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3iIMuHbIM chepaM npodecCHOHANBHOM e TeIbHOCTH, CBI3aHHBIM C
MaTeMaTHKOW M €€ NMPHIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu M pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUTaHBl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO M CaMOOOpa30BAHUIO Ha TMPOTSIKEHWU BCEH XKU3HU; TOTOBHOCTBHIO K
AKTUBHOMY YyYaCTHUIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKON HAIIPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTBIO HKOJOTHYECKOW KYJIbTYphl, IOHUMAHUEM BIIMSHUS COLMATIBHO-?PKOHOMHYECKHX IPOLIECCOB Ha COCTOSIHME NPUPOAHON U
COLMAJIIBHONW Cpe/ibl, OCO3HAHUEM TIJIO0AJIBHOIO XapakTepa IKOJOTMYECKUX MpoOJIeM; OpUEHTaluell Ha NPUMEHEHHWE MAaTeMaTU4eCKHUX 3HAHUM a7
peleHus 3a1a4 B 00J1aCTH OKPYXKAIOLIEH cpelibl, INIAHUPOBaHMS OCTYIIKOB U OLEHKH UX BO3MOXKHBIX ITOCIIEACTBUM ISl OKPY>KAOLIEH Cpe/bl.

IleHHOCTH HAYYHOTO MO3HAHMA:



c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHON MPAKTUKH, MTOHMMAaHHUEM

MaTeMaTH4eCKOi HAayKHM KakK C(i)epbl YeJIOBEUCCKOM ACATCIBbHOCTH, OTallOB eé Pa3sBUTHUA U 3HAYUMOCTHU JIA Pa3BUTUA HUBUIM3ALMK; OBJIAACHUCM

SI3BIKOM MaTEMaTHKH M MaTeMaTUYEeCKOM Ky.]IBTypOﬁ KaK CpCACTBOM IMO3HAHHUA MHPA; TOTOBHOCTBIO OCYIICCTBJIATL MPOCKTHYIO U UCCIICA0BATCILCKYTO

ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHC PE3YIbTATBl OCBOCHUA ITPOrpaMMBI yqe6Horo npeamera «Marematuka XapaKTEPU3YIOTCA OBJIAACHHUEM YHHBCPCAJIbHBIMU

no3HaeameibHbimu 061/7017161/[}1]%1/[, YHUBEpCcalrbHbIMU KOMMYHUKAMUBHbIMU deﬁcmeu}mu, YHUBEPCATIbHbIMU pecyIAMUBHbIMU oelicmeusmu.

1) Vhusepcanvnvlie noznasamensusle Oeticmsus, obecneuusarom Gopmuposanue 6a306blx KOSHUMUBHBIX NPOYECCO8 00yYarwmuxcs (0ceoenue

MEMOO08 NOZHAHUSL OKPYAHCAIOUe20 MUpA, NpUMEeHeHUe T02ULeCKUX, UCCLe008ameNbCKUX Onepayuil, yMeHutl pabomams ¢ uHgopmayuetr).

ba3oBble Jornveckue aeiicTBUs:

BBISIBJISITb M XapaKTEpU30BaThb CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, IOHATUM, OTHOIIEHUH MEXIY IMOHATUSIMU;
(dopMyIHpOBaTH ONpeNeeHUs OHATHH; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIINH, OCHOBAHUS [T 000OIIEHHUS U CPaBHEHUS,
KPUTEPUU IIPOBOJUMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBaTh M NPEOOpPa30BbIBATh CYXKJEHUS: YTBEpIUTENbHbIE M OTpULIATENbHbIC, €IUHUYHBIC, YaCTHbIE M OOIIUeE;
YCIIOBHBIE;

BBISBIISATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHs B (PaKkTax, TaHHBIX, HAOIIOAEHUSAX U YTBEPKACHUAX; IpeAIaraTh
KPUTEPUU JJIs BBIABICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JIeNaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTHUBHBIX YMO3aKJIIOUEHHM, YMO3aKIFOUEHUH 110 aHAJIOTHH;
IIPOBOAMTH CaMOCTOSITENILHO JIOKa3aTEeJIbCTBA MAaTeMAaTUYECKUX YTBEPKAECHUU (MpsSMbIE M OT MPOTUBHOTO), BBICTpaMBaTh apryMEHTALHUIO,
MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO perieHusi ydeOHOW 3a1aun (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIICHUs, BHIOMpaTh Hanbosee MOAXOAAUINA ¢ yuyéToMm
CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTe/ILCKHE JeicCTBUA:

UCIIONIb30BaTh BOMPOCHI KAaK WCCIIEOBATEICKUNA WHCTPYMEHT TIO3HAHUSA, (DOpPMYIHpPOBaTH BOMPOCH], (DUKCUPYIOIINE MPOTHUBOPEUNE,
npo0ieMy, YCTaHaBIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSATENBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE MO YCTAHOBJIECHUIO OCOOEHHOCTEH MAaTeMaTHYECKOTO OOBEKTa,
SBJICHUS, TIPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (OpMyNIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHOTO HAOIIOACHHS, HCCIEA0BaHUs, OLCHUBAThH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIBUTATh MPEANOJIOKEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.



PabGora ¢ undopmaumeii:

BBISBIISTH JIe(OUIMTHI MH(OPMAIIUH, TAHHBIX, HCOOXOAMMBIX JUIsl OTBETA HA BOIIPOC U ISl PEIICHUS 3a/1a4H;

BEIOMpaTh MH(YOpPMAIMIO W3 HCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATHU3MPOBATh W HWHTEPIPETHPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM IIPE/ICTABICHHUS,

CTPYKTYpHUPOBATh HH(OPMAIIHIO, IPEIICTABIATH €€ B PA3IMUHBIX (hopMax, HILTIOCTPUPOBATH TPaPUICCKH;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKamMuHbwle Oeiicmeust, 06ecnedusaiom chopmupo8anHoCms COYUAILHBIX HABLIKOG 00VUATOUUXCS.

Oo01menne:

BOCIIPMHUMATL H q)OpMy.HI/IpOBaTL CYXKACHHUA B COOTBCTCTBHUU C YCIOBUSAMU W LCIIAAMU O6H_[CHI/I${; SICHO, TOYHO, I'PAMOTHO BbIPpa>XXaTb CBOIO
TOYKY 3pCHHUA B YCTHBIX U IIMCbMCHHLBIX TCKCTAaX, AaBAThb IMOACHCHUA 110 XOA4Y PCIICHUA 3aa4i, KOMMCHTHPOBATH HOJIy‘-ICHHLIfI pE3YbTAaT,

® B X0J¢ OOCYKICHHS 33JaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOM TeMbI, IPOOJIEMBI, PEIIaeMOii 3aJauu, BHICKA3bIBATh HJICH, HAICJICHHBIC
Ha IOMCK PELICHUS; COMOCTABIISATh CBOM CYXACHHS C CYXICHUSMHU JPYrMX YYaCTHHKOB JHajlora, OOHApY>KUBAaTh pa3jIUdUe U CXOJICTBO
NO3HIINI; B KOPPEKTHOW (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IpE/CTaBIATh PE3yJbTaThl PEUICHUs 3a/a4M, SKCIIEPUMEHTa, MCCIEOBAHUs, IPOEKTAa; CAMOCTOATENbHO BBIOMPATh (POpPMAT BHICTYIUICHUS C
y4€TOM 337124 NPE3EHTALUU U 0COOEHHOCTEH ay TUTOPHH.

CoTpyaHun4ecTBo:

® [IOHMMAaTh W HCIOJB30BATH IMPEUMYIIECTBA KOMAHAHON M HMHIMBUAYaJbHOW pabOThl NpU pelIeHHM YYeOHBIX 3a/ad; NPUHUMATH LENb
COBMECTHOM JESTENbHOCTH, IJIaHMPOBATh OPTraHU3AlMI0 COBMECTHOM paboThl, paclpeiensiTh BHUIbI pabOT, JAOrOBApUBAThHCH, OOCYXAaTbh
MPOIIeCC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJIEH;

® yYyacTBOBaTh B IPYMNMOBLIX opMax padoThI (00CyXkAeHUS, 0OOMEH MHEHHI, «MO3TOBBIE€ IUITYPMbI» U UHBIE); BBIIIOJHATH CBOO YacTh paObOTHI U

KOOPAWHHPOBATH CBOU HGﬁCTBI/IS[ C JAPYruMH YJI€HAMH KOMAaHAbI; OCHHMBATh Ka4Y€CTBO CBOCTO BKJIada B O6I].[PII>1 MIPOAYKT IO KPUTCPUAM,
C(I)OpMYJ'II/IpOBaHHBIM Y4aCTHHUKaMH B3aHMOﬂCﬁCTBHH.

3) Yuueepcanvnvie pecynamuensie oeiicmeust, obecneuusaiom Gopmuposanue cCmMvlcio8bixX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranmn3anus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33a]]auH, BEHIOUPATh CIIOCO0 peIIeHuUs ¢ yYETOM UMEIOLINXCSl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OPMAIIIH.

CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMU TIO3HABATEILHOW Pe(IEKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB,
BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U Pe3yiibTaTa PeIIeHIs] MaTeMaTHIeCKOH 3a/1a4H;

NPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPU DPEIICHWW 33Ja4l, BHOCHTh KOPPEKTHUBHI B NESATEIHHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, TAHHBIX, HAMIEHHBIX OITUOOK, BEISIBJICHHBIX TPYAHOCTEH;



® OLEHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUAM, OOBACHATH MPUUMHBI JTOCTUKEHUS WM HEJOCTHXKEHUS PE3y/bTaTOB JESTEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMasi, IJIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PELICHUH T'€OMETPUUYECKHX 3aay.

OnepupoBaTh MOHATUAMU: TAPAJUIETBHOCTD U NEPIEHIUKYIAPHOCTD IPSAMBIX U IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacioIokKeHHUe NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: ABYTPAHHBIM yroiyl, rpaHd ABYTPAHHOIO Yyrja, peOpo ABYIpPaHHOTO YyIja; JUHEHHBIA Yroia JIBYrpaHHOTO YIJa;
rpajgycHas Mepa JBYTpaHHOIO yrija.

OnepupoBarh NOHATUSAMHU: MHOIOTPAHHUK, BBIITYKJIBIM M HEBBIMYKJIbI MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPAaBUJIbHBI MHOIOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpamMKa; IpU3Ma, NpsMOYToIbHbIN Napajuieenunes, Kyo).

KnaccugpunupoBarbh MHOTOIpaHHHMKH, BBIOMpas OCHOBaHMS Ui KiacCH(UKALUHU (BBITYKJIbIE M HEBBIYKJIble MHOTOTPAHHUKHU; NpPaBUIIbHbIC
MHOT'OT'PaHHHMKH; MIPSIMbIE ¥ HAKJIOHHBIE IPU3MBI, TapauIeIeUIIe/Ib).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEYCHU, UCTIONB3YsI METO/]I CIIE/I0B.

Ctpouthb ceueHus: MHOTOIPaHHUKOB METOJOM CJIEI0B, BBIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BHUJ
CBEpXYy, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEJIUYMH MO 00pa3liaM WM aJrOpuTMaMm, MPUMEHSST N3BECTHBIE aHATUTUYECKHUE METOJbI MPH
pELIeHNH CTaHAapTHBIX MAaTeMaTHYECKHX 3aJ]lady Ha BBIUMCICHHE PACCTOSHUN MEXIy JBYMsI TOYKAaMH, OT TOYKHU J0 HPSIMOM, OT TOYKU JO IUIOCKOCTH,
MEXy CKPELIUBAIOLIUMUCS MPSIMbBIMHU.

Pemrate 3aaun Ha HaXOXKJEHHE TE€OMETPUUYECKUX BEIMYHMH 0 00pa3laM WM alropuTMaM, NMPUMEHSs W3BECTHBIC aHATUTUYECKUE METOMbI PH
pELIEHNN CTaHJAPTHBIX MaTEMATUYECKUX 3a/1ad HA BBIYMCIIEHUE YIJIOB MEXY CKPEIIMBAIOIIMMHUCS MPSIMBIMU, MEXKAY NPAMON U INIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M TUIONIAAM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IpU3Ma, MHpaMHJa) ¢ MPUMEHEHHEM (POpMyIl; BBIUUCIATH COOTHOIICHUS
MEXy IUTOIASIMHU TOBEPXHOCTEHN, 00bEMaMHU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHI: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPBHI.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh MHPOPMALHUIO O IMPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTypax, NPEACTaBICHHYIO Ha
YyepTekax U pUCYHKaX.



[TpumensTs reomerpuueckue (akThl sl PEIICHUST CTEPEOMETPUUECKHUX 3ajad, MPEANojaraoiuX HECKOJbKO IIaroB pPEelIeHUs, €CIIU YCIOBUS
NpUMEHEHHUS 3aJ1aHbl B IBHOH (hopme.

[TpumMeHsTH MpoCTEHIIIe MPOrpaMMHBIE CPEJCTBA U HIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUIECKUX 3a/1ad.

[IpuBoAMTH pUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TIPUPOJE U JKU3HU, PACIIO3HABATh MTPOSBICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHnsTh MONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAJTM3UPOBATh pPeajbHBbIE CUTYyallMd M MPHUMEHATh M3yYCHHbIC MOHATHS B MPOIECCE MOMCKA
pellleHusT MaTeMaTU4ecKu CQOpMYIUPOBAHHOM MPOOJIEMbI, MOAEIUPOBATh pealbHbIE CUTyallUM Ha S3bIKE I€OMETPHUM, UCCIEIOBATh MOCTPOCHHBIC
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX TMOHATUNH U TEeOopeM, ammapara ajareOpbl; pemiaTh MpakTUYeCKHe 3ajjaud, CBA3aHHBIE C HAXOXKIACHHUEM
T€OMETPUUYECKUX BEIUYHUH.

11 KJIACC

OnepupoBarh MOHATUSMH: IHJIUHIPHYECKAs TIOBEPXHOCTH, 00pa3yonIfe IUIMHIPUIECKON TOBEPXHOCTH; IUIMH/P; KOHMUECKas: TTOBEPXHOCTH,
00pa3yromye KOHMYECKOW TOBEPXHOCTH, KOHYC; Chepruieckast HOBEPXHOCTb.

PacrioznaBats Teina BpameHus (MIIHHAP, KOHYC, cdepa U mmap).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHHME CErMEHTa, BbICOTA CErMEHTa; IApOBOW CJIOI, OCHOBaHHE LIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJIOS; IAPOBOM CEKTOP.

Bbruucnare 00bEMBI 1 TUTIOMIAAN TOBEPXHOCTEH Tl BpallleHHsl, TEOMETPHUUECKUX TeJl C MPUMEHEHUEM (HopMyIl.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIH B c(epy W ONMUCAHHBIN OKOJO cdephl; chepa, BNHCaHHAS B MHOTOTPAaHHHUK HIIM TEJO
BpAIICHHUS.

BBIUuCIATE COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX TEJ.

N300pakaTh n3ydaembie GUTYPHI OT PYKH M C IPUMEHEHHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (GUIyp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOMTH CEUEHHUS Tel
BpAIICHHUS.

W3BnekaTh, MHTEPNPETUPOBATh W INPEOOpPa30BbIBaTh HWH(GOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
yepTexax U pUCyHKax.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE EHCTBHS CIIOKEHHS] BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXCHHS BEKTOpa Ha YHCIO, OOBACHATH, KAKUMHU CBOWCTBAMHU OHHU
00J1a1aro0T.

[TpuMeHsTH paBUIIO Napaieienumnea.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl
MEXy BEKTOPaMH, CKIIPHOE POU3BEIEHUE BEKTOPOB, KOJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



HaxonuTh cymMMy BEKTOPOB M MPOMU3BEIEHHE BEKTOPA Ha YKMCIIO, YIOJ MEXJY BEKTOpaMH, CKAJSIPHOE MPOU3BEICHUE, PACKIIaIbIBaTh BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPUHAT.

[IpumensTh reomeTpudeckue (GaxThl Ui PEUICHUS CTEPEOMETPHUSCKUX 33a/ay, MPENOIaralolluX HECKOJIbKO IIaroB PEHICHUs, €CIU YCIOBHUS
NpUMEHEHHUS 33J1aHbl B IBHOH (hopme.

Pemiate npocreiiine reoMmeTpuyeckue 3aa4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia.

Pemate 3asaun Ha 10Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIIEHUH M HaXOXKACHHWE NeOMETPUYECKHX BEJIWYMH IO 00pa3laM WK aJrOpUTMaM,
IPUMEHSS] U3BECTHBIE METO/BI IIPU PEIIEHUH CTaHJApTHBIX MaTEeMAaTUYECKHX 3a/1a4.

[TpuMeHsATH MpocTeie NporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUECKUX 3a]1ady.

[IpuBoanTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MOTy4YEeHHbIE 3HAaHUS Ha IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE CUTYaLlUU U IPUMEHATh U3yUYEHHBIE ITOHATHS B IIPOLIECCE IOUCKa
pelieHns MaTeMaTHueCcKu chOpMyIHPOBAaHHON IPOOJIEMBI, MOJIEIUPOBATh pealbHbIE CUTYAIlUU Ha SA3bIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIENIN C UCIIOJIB30BAHNEM I€OMETPUIECKHUX TOHITHI U TEOpEM, arnmapaTa anredpsl; periatb NpakTHIECKUe 3a7aui, CBI3aHHBIC C HAXO0XK/ICHUEM
TEOMETPUUYECKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoamnuecTBo yacoB
Ne HaumeHnoBaHue pa3jenoB U TeM
. HpOrpaMMbI Beero KoHTpobHbIe IpakTH4eckue DyekTpoHHbIe (I (pOoBHIE) 00pa3oBaTeIbHbIE pecypchl
padoTsI padoTsI
1 BBeznenue B crepeoMeTpHIo 10
bubanoreka [JOK
[IpsiMbIe U MIOCKOCTH B https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-
2 npocrpaHctie. [lapamiensHocTh 12 1 db2cab0bdbf7?backUrl=%2F02.3%2F10
OPSIMBIX U TUTOCKOCTEH https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10
bubnnorexa [IOK
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-
e D e H MY ISP HOCTE TbsMELX €55h7¢7321c8?backUrl=%2F02.3%2F10
3 prieid vy P P 12 https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-
rioeKoeTEn 23099e81212a?backUrl=962F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-
d839e07af2a5?backUrl=%2F02.3%2F10
4 YIIBI MEHLY MPAMBIMH i 10 1 Bubmmorexa [IOK
IJIOCKOCTSIMH
bubarorexa [TOK
5 MHOTOTpaHHUKH 11 1 https://lesson.edu.ru/lesson/alfaa434-6352-4200-adaa-
e8f21b34170e?backUrl=%2F02.3%2F10
bubanorexa [JOK
6 OOBEMBI MHOTOI'PaHHUKOB 9 1 https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-
0d2c38f0fcle?backUrl=%2F02.3%2F10
7 HOBTOpCHI/IeZ CCUCHMS, paCCTOSAHUA 4 1
U YIJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOIT'PAMME



https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10

11 KJIACC

KoamuecTBo yacoB
HaumeHoBaHue pa3jesnoB U TeM JJieKTpoHHbIE (U (poBHIE) 00pa3oBaTeIbHbIE
Ne n/n KouTpoJabHble IpakTHyeckne
nmporpaMmMbI Bcero pecypcehl
padoTsI padoTsI
Bbubaunoreka [JOK
1 Tea BpamnieHus 12 https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-
b279-4e8e94e943ad?backUrl=%2F02.3%2F11
2 OO6BEMEBI TET 5 1
Bubnuorexa I[JOK
3 BeKTOpBI 1 KOOPAUHATLI B 10 1
POCTPAHCTBE https://lesson.edu.ru/lesson/dec09c82-4fed-45¢5-
8b5¢-5d16806132bd?backUrl=%2F02.3%2F11
4 IToBTOpenue, obo0IICHNE, 7 1
CHUCTEMAaTHU3al A 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME
IIpu peanu3anum nporpaMMsbl HCNOJIb3YIOTCH Y4eOHUKH, BKJIIOYEHHbIE B (helepasibHbII NepeYeHb:
1.  Aranacsn A.C., byry3os B.®., Kagomnes C.b. u ap. YueOuuk. «Marematnka: aaredpa 1 Hadyaiaa MaTeMaTH4ecKoro aHanusa. 'eomerpus». 10 — 11

kiacc. Mocksa. «IIpocenienue». 2023



