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IHOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma ydueOHoro Kypca «l'eomerpus» 6azoBoro ypoBHs st obydatonmuxcsi 10 —11 kiaccoB paspaborana Ha ocHoBe DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTIO CTAHAAPTA CPEAHEro oOIIero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHM, NMPEAbABISEMBIX K
MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPAAUIMK POCCHHCKOro oOpa3oBanus. Peamm3amms mporpaMmbl 00ECIIEYMBAET OBJAJCHHE KIIOYEBBIMHU
KOMITETCHIIMSIMH, COCTAaBJIIIOIIMMHU OCHOBY JJISI CaMOPa3BHTHS M HENPEPBIBHOIO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO H
IMMO3HABATCIIbHOI'O pa3BUTUA JINYHOCTU o6yan0mec;1.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMETprUr Ha yPOBHE CPEAHETo 00MIero oopa3oBanus 00yCIIOBICHA MPAKTHYCCKON 3HAYMMOCTHIO METAIIPEIMETHBIX H
MPEIMETHBIX PEe3yJbTaTOB OOyYEHHsS TEOMETPUHM B HAINPABJICHWW JIMYHOCTHOTO pa3BuThUA oOydaromuxcs, (opmupoBaHus (QYHKIHOHATBHON
MaTeMaTHYECKOW TPaMOTHOCTH, W3YYCHUS APYTrUX YYeOHBIX IUCIMIUIMH. Pa3BuTHE y OOYyYaroIUXCs IMPaBHIBHBIX IPEACTABICHUN O CYIIHOCTH U
MPOUCXOXKICHUU T€OMETPUYECKHX aOCTPaKIMi, COOTHOIICHUU PEATbHOTO U WICATBHOTO, XapaKTepe OTPa)KCHUsS MATeMaTHYECKOW HAYKOW SIBJICHUUN U
MIPOIIECCOB PEATBbHOIO0 MHpa, MECTE TC€OMETPHHM B CHCTEME HAyK W POJIM MAaTEMaTHYEeCKOrO MOJCIUPOBAaHUS B HAYYHOM IO3HAHWM M B TIPAKTHUKE
croco0cTBYyeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYAIUXCS, & TAKXKE KAYECTB MBIIUICHUS, HEOOXOMMMBIX JIS aNalTalid B COBPEMEHHOM
oO1ecTBe.

['eomerpust sBIsieTCS OJTHUM M3 0a30BBIX NMPEAMETOB HA YPOBHE CPEIHET0 00IIEro o0pa3oBaHusl, TaK Kak 00eCIeYnBacT BO3MOYKHOCTh H3YyUCHHU S KaK
JUCIWILTAH €CTeCTBEHHO-HAYYHON HAIPABICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbInuieHWe, GopMHUpyeMOe TPU U3YYCHUU OOYUYAIONTUMUCS MMOHSATHHHBIX OCHOB T'€OMETPHH W IOCTPOCHHUH IEMOYKH JIOTHYCCKHUX
YTBEPKACHUI B XOJI¢ PEIICHUs TeOMETPUYECKHX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPraTh TUMOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS MPHU PEIICHUU
3a/la4 eCTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEHTHPOBATHCS B MPOCTPAHCTBE MTPACT CYMISCTBEHHYIO POJIb BO BCEX OOJIACTSAX NEATCILHOCTH 4elioBeka. OpHeHTaIus JeioBeka BO
BPEMEHH U MPOCTPAHCTBE — HEOOXOUMOE YCIOBHE €T0 COIMATLHOTO OBITHS, (hOpMa OTPAKEHUS OKPYIKAIOMIETO MUPA, YCIOBHE YCIIEITHOTO TO3HAHUS U
aKTUBHOTO TMpeoOpa3oBaHus AeicTBUTENbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3amMu OOBEAMHSIET pa3Hble BHUABI Y4eOHOM W TPYyIOBOU
NeSITeIbHOCTH, SIBIISIETCSI OJJTHUM U3 IPO(ECCHOHATHFHO BAKHBIX Ka4eCTB, MO3TOMY aKTyalbHa 3a/1a4a OPMUPOBAHUS y 00YHAIOIIUXCS IPOCTPAHCTBEHHOTO
MBIIIICHASI KaK Pa3HOBUIHOCTH OOpPAa3HOTO MBINUICHUS — CYIICCTBEHHOTO KOMIIOHEHTa B TOJIOTOBKE K TPAKTHUYCCKOH JEATEIHPHOCTH 110 MHOTHM
HaIPaBIICHUSM.

[lenp ocBOeHUs MTporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHHsI — 00IIe00pa3oBaTeIbHOE M OOMIEKYIBTYPHOE Pa3BUTHE
oOydaromuxcst 4epe3 oOecledeHrne BO3MOXKHOCTH TPUOOPETEHUS U HCIONBb30BAHMS CHUCTEMATHUYECKUX TE€OMETPUYECKHX 3HAHUH H JEHCTBHIA,
CHETIM(PUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIITHOTO TPOJIOJDKCHHSI 00pa30BaHUs 1O CICIHATBLHOCTSAM, HE CBS3aHHBIM C MPUKJIAJHBIM HCITOJIb30 BAHUEM
TCOMETPHH.

[IporpaMma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHAa3Hau€Ha Ui OOYYaloUIUXCs CpPEAHEHW IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHUI Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Takum oOpa3oM, oOydatoiuecss Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIMEe MaTEeMaTUYECKHE



YMEHHUSI, CBSI3aHHBIE CO CHELM(PUKON reOMETPUH U HEOOXOAUMBIE /7S )KU3HU B COBpeMeHHOM o01ecTBe. KpoMe 3T0oro, oHM KMEIOT BO3MOKHOCTD U3YyUUTh
reoMeTpuio Oosiee Tiy00KO, €CiH B albHEHIeM BO3SHUKHET HEOOXOAUMOCTh B TEOMETPUYECKUX 3HAHUAX B MPOGECCHOHATBHON AESTEIbHOCTH.

JIOCTIKEHHE IIeTM OCBOSHHS MPOTrpamMMbl OOECIIEUMBACTCS PEIICHHUEM COOTBETCTBYIOIIMX 3afad. [IpHOpUTETHBIMM 3aadaMH OCBOCHHUS Kypca
«["eomerpum» Ha 6azoBom ypoBHe B 10—11 xinaccax sBISIOTCS:

e (opmupoBaHuUE MpeACTABICHUS O TEOMETPUH KaK YaCTH MHUPOBOU KYJIbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIKUM MUPOM;

e (opmupoBaHUE MPECTABICHUS O MHOTOIPAHHUKAX U TellaX BPALICHHs KaK O BAKHEHIINX MaTeMaTHYECKUX MOJIETISAX, MO3BOJISIOIINX OMKCHIBATh

Y M3y4aTh pa3HbIC SBICHHS OKPYKAIOLIETO MUPA;

e (opmupoBaHUE YyMEHUS pacro3HaBaTh Ha YepTekax, MOJIEISIX U B peabHOM MUPE MHOTOI'PAaHHUKHU U TeJla BPaLCHUS;

® OBJIAJICHUE METOJAMH PEIICHHs 3a/1a4 Ha MTOCTPOEHUS Ha N300PaKEHHUSX MPOCTPAHCTBEHHBIX QUTYP;

e (opMHUpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMH TOHSATHSIMU O MHOTOTPAaHHHUKAX M TEJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

® OBJIQJICHUE AITOPUTMAaMHU PEIICHHUs] OCHOBHBIX THUIOB 33/1a4; (hOPMUpPOBAHHE YMEHHs HMPOBOJHUTH HECIOXKHBIE JOKa3aTEIbHBIC PACCYKICHHUS B
XO/JI€ pelIeHHs CTePEOMETPUUECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COJIEP>KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN OO0yyaroluxcs, MO3HABaTEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH,
KPUTUYIHOCTH MBITILICHUS;

e (¢opmupoBanne (HYHKIHOHAIFHOW TI'PAaMOTHOCTH, PEIIEBAHTHONH T€OMETPHH: YMEHHE DPACIO3HABATh IPOSBICHUS T'€OMETPHUYECKUX IOHITHH,
00BEKTOB U 3aKOHOMEPHOCTEH B PEaTbHBIX KU3HEHHBIX CUTYAIUAX U MIPH U3YYCHUH JAPYTHX YUEOHBIX MPEIMETOB, MPOSBICHHS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIMPOBATh WX HA SI3BIKE T€OMETPUH M CO3[aBaTh I€OMETPUYECKHE MOJIENIH, TPUMEHSITh OCBOCHHBIA T€OMETPUICCKUI
anmapart AJisl pelIeHs MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH U OLICHUBATH MOTyUYEHHBIEC PE3YyIbTAThI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MPOrpaMMBbl SBIISIETCS BKJIIOUYEHHE B KypC CTEpPEOMETPHUM B Hayaje ero M3ydeHHs 3ajiad, pellacMblX Ha ypOBHE
MHTYUTUBHOIO TIO3HAaHUS, M ONpeAeNEéHHbIM 0O0pa3oM oOpraHu3oBaHHas padoTa HaJA HUMH, 4YTO CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIICHHSI, CTUMYJIUPYET MPOTEKaHHE WHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K JabHEHIIIEMY U3yUSHHIO MTPEIMETA.

[Ipennourenue oTAaETCS HATIAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHMs, TO €CTh TEOPETUYECKHE 3HAHMS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb
MPEIMETHO-IIPAKTUYECKON JEATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUN Yy YYalIMXCSl B Kypce CTEPEOMETPHH NMPOBOAMTCS 3a CUET
pellIeHns 3a/1a4 Ha CO3/IaHH€ MPOCTPAHCTBEHHBIX 00pa30B U 3a/lay Ha ONEpPUpPOBAaHUE MPOCTPAHCTBEHHBIMHM oOpa3amu. Co3naHue oOpa3a MPOBOAUTCSA C
OIIOPOM Ha HAIJISIHOCTb, & ONIEPHUPOBAHUE 00Pa30M — B YCIOBUAX OTBJICUYEHUS OT HAIJISIHOCTH, MBICIEHHOT'O U3MEHEHHUS €r0 UCXOJAHOIO COJIEpKaHusl.

OcHoBHbIE conepkaTenbHble TUHUU Kypca «'eomerpun» B 10-11 kmaccax: «MHororpaHHUKN», «[IpsiMble U TJIOCKOCTH B MpPOCTpaHCTBe», «Tena
BpaleHus», «BeKTopbl 1 KOOpIUHATHI B IPOCTpaHCTBE». DOpMUPOBAHHE JIOTHUECKUX YMEHHUN paciipeiesiieTcsl He TOJIBKO M0 COAEP KaTeIbHBIM JIMHUSM,
HO | TI0 ToJIaM 00y4YeHUsI Ha yPOBHE CPEAHETO 001Iero 0opa3oBaHusl.

Copep:xanue o0pa3zoBaHHs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHMs pabodell mporpaMMbl, paclpeAenEéHHbIM 0 rojaM 00y4YeHHUs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAZICHUE T€OMETPUUYECKIUMHU MOHATUSAMH U HaBBIKAMHU OCYILIECTBIISUIOCH OCIIEeI0BATEIbHO U MTOCTYNATEIbHO, C
COOJIIOJICHHEM TPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIMCh B OOIIYI0 CHCTEMY I'€OMETPHUYECKHX MpPEICTaBICHUN OO0ydaromumxcs,
paciupsis 1 yriryonsis e€, 00pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

BocnurareabHblii moreHunas npeamera «Marematuka (ajredpa, reoMeTpusi)» peajmu3yercsl yepes:



YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOLICHUH MEXAYy YUYHUTEIEM M €ro YYCHHKaMH, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHSTHIO Yy4YallUMHUCS
TpeOOBaHUI W NpPOCHO yduTelNs, NMPUBJICUEHUIO UX BHUMAHUS K 00CyXIaeMoll Ha ypoke HMH(pOpMalMM, aKTUBU3ALUK HMX I03HABATEIbHOM
NEeATEIbHOCTH;

o0y KACHUE JINIIEUCTOB COOMIOAATh HA YPOKE OOIICTIPHHATHIE HOPMBI ITOBEACHHSI, TPaBUJIa OOIIECHHUS CO CTAPIIMMHU (YUYUTEISIMH) U CBEPCTHUKAMHU
(oOyyaroMucs ), IPUHLUIBI y4eOHOM JUCUUIUIMHBL U CAMOOPraHU3alMH;

[IPUBJICUEHNE BHUMAHUS IIKOJIBHUKOB K LIEGHHOCTHOMY aCIEeKTYy M3y4aeMbIX Ha ypOKax SIBICHUI, OpraHu3anus ux padboThl ¢ MOIy4aeMOl Ha ypoKe
COILIMAJIFHO 3HAYUMON MH(OpMaLUeil - MHUIIMMPOBAHUE €€ 0OCYKICHHS, BBICKa3bIBAHUS YUYAIIUMHCS CBOETO MHEHUS IO €€ MOBOJY, BHIPAOOTKU
CBOETO K HEW OTHOLICHMS;

UCIOJIb30BAHUE BOCIMTATENIBHBIX BO3MOYKHOCTEH colepxkaHUs Y4eOHOro Impeamera uepe3 JEMOHCTpAalMI0 JEeTSIM NPUMEPOB OTBETCTBEHHOTO,
I'PaXJaHCKOI'O MOBE/IEHUs, MPOSIBICHHUS YEIOBEKOIIO0US U J0OpOCEPAEYHOCTH, Yepe3 MM0A00p COOTBETCTBYIOIIMX TEKCTOB 3a4ay AJIS PELICHMS,
POOJIEMHBIX CUTYaIUi 7151 00CYKICHHS B KJIacce;

NpPUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (OPM pPaOOTHI YYALIUXCS: WHTEIUICKTYAIbHBIX, JEJOBBIX, CHUTYAI[HOHHBIX WIpP, CTUMYJIHPYIOIINX
[I03HABATEIbHYI0 MOTHBAILIMIO IIKOJILHUKOB; TUCKYCCUH, KOTOpBIE AAIOT YYAIIUMCS BO3MOXHOCTb MPUOOPECTH ONBIT BEAECHUS KOHCTPYKTUBHOI'O
JMaJIora; TPYyNIIOBOM paboThl WiIH pabOTHI B apax, KOTOPhIE yYaT MIKOJIEHUKOB KOMaHIHOW paboTe M B3aMMOACHCTBHIO C PYTUMH JETHMU;
BKJIFOYEHUE B YPOK UI'POBBIX IPOLELYP, KOTOPbIE IOMOTa0T MOAACPKATh MOTUBALMIO JAETEW K NOJyYEHHMIO 3HAHWM, HAJIAXKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, HOMOTal0T YCTAHOBJIEHHUIO 100poXKenaTeIbHON aTMOC(ephl BO BpEMsl ypOKa;

opranuzanus medcrsa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YYALIUXCS HAJl UX HEYCIIEBAIOIIMMU OJHOKJIACCHUKAMH, JAIOILEro
JIMLEACTaM COLMAIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3aUMHOM IIOMOIIH;

VHHALMMPOBAHUE W TMOJJEP/KKA HCCIENOBATEIbCKON NEATEIBHOCTH IIKOJBHUKOB B PAaMKax pealM3allid UMH WHIUMBHUIYAIBHBIX M TI'PYIIIOBBIX
HCCIIEI0BATEbCKUX MPOEKTOB, YTO JIACT IIKOJIBHUKAM BO3MOKHOCTh MPUOOPECTH HaBBIK CAMOCTOSITENILHOIO PELICHUSI TEOPETHUECKON MPOOIIEMBI,
HaBbIK T€HEPUPOBAHUS U OPOPMIIEHHSI COOCTBEHHBIX UJIEH, HABBIK YBAXXUTEJILHOTO OTHOILIEHUS K UyKUM UJesM, 0pOpMIIEHHBIM B paboTax JIpyrux
uccleioBaTeNel, HaBbIK MyOJIMYHOrO BBICTYIIJICHUS IIepes ay TUTOpUEl, apryMEHTUPOBAHMSI U OTCTAUBAaHUS CBOEH TOUKM 3PEHHUS;

3aJjaud U 3a/aHusl, CHOCOOCTBYIOLIME (OPMHUPOBAHUIO KPUTHYECKOTO M JIOTHUECKOTO MBIIIICHHUS; HAaBBIKOB OIIEHKH, CTPYKTYpUpPOBaHMS
nH(pOpMallMK U BBIJENICHUS TJIAaBHOIO; YMEHHUH JOBOJUTH HauyaTyio pabOTy 10 KOHIlQ; CTPEMJIEHMs] BbIOMpaTh pallMOHAIBHBIM MYyTh pEIICHUs
3aJ]auy, BBIIIOJHEHMS 3a/laHUs; YMEHUI PYyKOBOJICTBOBAThCS MpaBWJIAMHU IPU BHINOJIHEHUH 33JaHUH, BOCIIUTAHUE OTBETCTBEHHOTO U OEpEeKHOTro
OTHOIIEHHUS K OKpY’KalolLIei cpesie, 0CO3HaHne He0OXOMMOCTH IPUMEHEHUS JOCTHKEHUI COBPEMEHHOM HayKU U TEXHOJIOTUH JJIs PallMOHAIIBHOTO
IPUPOJIOTIOIB30BaHNA, (POPMHUPOBAHUE OCHOB HKOJIOTHUECKOM IPaMOTHOCTH.

MpUBJICUEHNE BHUMAHUS y4yallluXcs K HEHHOCTHOMY aCHeKTy M3y4aeMbIX Ha ypOKax MpPeIMETOB, sIBJICHUH, COOBITHI uepe3: oOpalieHue BHUMaHUs
Ha HPABCTBEHHBIE ACIEKThl HAYYHBIX OTKPBITHI, KOTOPBIE W3y4YarOTCs B JAaHHBII MOMEHT HAa ypOKE; Ha MPEICTABUTENICH YUYEHBIX, CBSI3aHHBIX C
M3y4aeMbIMU B JaHHBIM MOMEHT T€MaMH, Ha TOT BKJIAJ, KOTOPbI OHU BHECIU B PA3BUTHUE HAIIEW CTPAaHbl U MHUpA, HA JOCTOWHBIE IOAPAKAHUS
MIPUMEPBI UX )KU3HU, HA MOTUBBI UX ITOCTYIIKOB;

MIPOSIBJIEHUE MHTEPECA K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMAaTHKH, IEHHOCTHOE OTHOLIEHUE K JIOCTUKEHUSIM POCCUHUCKUX MaTEMATHKOB
U POCCUICKOM MareMaTH4eCKOMN IIKOJIbI, MCIOJIb30BaHUE 3TUX JOCTHKEHHM B IPYrHMX HayKaxX W MPUKIAIHBIX cepax;

CHOCOOHOCTh K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHITHIO MaTeMaTHYECKMX OOBEKTOB, 3a[ad, PEUICHUM, pacCyXKJIeHUN; yMEHHE BUIETb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

OPHMEHTAINIO B AEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HaY4HBIX MPEJICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS Y€JIOBEKa, IPUPOIbI
u o0miecTBa, MOHMMaHUE MAaTEMaTUYECKOW HAyKH Kak c(epbl YelIOBEYECKOW NesATeIbHOCTH, TAloB €€ pa3BUTHUSI U 3HAYMMOCTH JUISl pPa3BUTHUSA



OUBUIIN3alUKU, OBJIAACHHUEC A3BIKOM MAaTCMAaTUKH H MaTeMaTHIeCKOI Ky.]'[I;TypOfI KakKk Cp€aACTBOM IIO3HAHMA MHpPA, OBJIAACHHUC HpOCTGﬁH.IHMPI
HaBBIKAMHM HCCIIEI0BATEILCKOM ACATCIIBHOCTH,

— TOTOBHOCTh INPUMEHSTh MAaTEMaTHYECKHE 3HAHWS B HWHTEpPECaXx CBOETO 3J0POBbs, BEACHHS 3I0pPOBOTO 00pasa >KH3HH (30pOBOC MHUTAHHE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUN U OTAbIXA, peryisipHas (u3uyeckas aKTUBHOCTH); COPMUPOBAHHOCTh HaBbIKa pediieKcuu, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOT'O XK€ MpaBa JPyroro 4eaoBeka.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3zyuenue reomerpuun oTBoauTCs 2 yaca B Heaenmo B 10 kiacce u 1 yac B Henenro B 11 kitacce, Bcero 3a aBa roja o0ydenus - 102 yueOHbIX Jaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE TNOHATUS CTEPEOMETpHM. Touka, MpsMas, MJIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHM:
aKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMbIX B MIPOCTPAHCTBE: IEPECEKAIOIINECs, MTapalIeNIbHbIC U CKpeluBaromuecs npsamele. [lapamienbHOCTh NPSMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE: MapajlUIe/IbHbIE NPSAMBIE B IIPOCTPAHCTBE; MAapaJICIIBHOCTh TPEX NMPSAMBIX; MapaJUICIbHOCTh NMPSMOM M INIOCKOCTH. YTJIBI €
COHAIIPABJICHHBIMM CTOPOHAMHM; YIOJl MEXAY MNPsAMBIMM B IHPOCTpaHCTBE. IlapansesbHOCTh IJIOCKOCTEH: MNapajUIeNIbHBIE IUIOCKOCTH; CBOMCTBA
napajuieNIbHBIX IocKocTel. [IpocTeiimme npocTpancTBeHHBIE (UTYPBI HAa TUIOCKOCTH: TETPadap, KyO, mapaieNenuIe]]; IOCTPOSHUE CEUeHUH.

[lepnieHIUKYISIPHOCTh MPSIMOW M IUIOCKOCTH: IMEPHEHIUKYISIPHbIE MPSMbIE B IPOCTPAHCTBE, IMpsMble NapauleIbHblE U NEPHEHAUKYJSPHBIE K
IJIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTH IIPSIMON U TUIOCKOCTH, TEOPEMA O MPAMOM NEPIEHANKYIIIPHON IIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXIY
IPSIMOW M IUIOCKOCTBIO; JIBYI'PAaHHBIM YTroJl, JUHEHHBIA Yroja AByrpaHHoro yria. [lepneHaukyissp U HakJIOHHBIE: PACCTOSIHUE OT TOYKM A0 IUIOCKOCTH,
paccTossHHE OT MPSMOM J0 IUIOCKOCTH, MPOEKIHUs (PUTYphl HA TUIOCKOCTh. llepneHIuKyIsSpHOCTD IUIOCKOCTEH: NMpPU3HAK MEPHEHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX NMeprEeHANKYISpax.

MHOrorpaHHuKH

IlonsiTE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPaHHUKA, BBIMYKJIBIE M HEBBIITYKJIbIE MHOIOTPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. llpusma:
N-yrojipHas NpU3Ma; I'PaHU M OCHOBAaHUS NPU3MBI; MpsAMas M HAKJIOHHas NpU3MbI; OOKOBas M IMOJIHAs IOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
MPsIMOYTOJIbHBIN Mapajienenunes u ero cBoiicrsa. [lupamuna: N-yrosnpHas nupamua, TpaHd U OCHOBaHHUE NMUPaMU/Ibl; OOKOBasl U MOJIHASL TIOBEPXHOCTh
NUpaMHbl; TPaBUIbHAs M YyCEUEHHas NUpaMUJa. OJEMEHTbl NpuU3Mbl W nupamuibl. [IpaBuiabHBIE MHOTOIpDAaHHUKU: IOHSATHE INPAaBUIBHOTO
MHOTOIpaHHMKa; MpaBWJIbHAS MpPU3Ma W MpPaBUJIbHASA NMUpaMuUa; MpaBUIIbHAs TPEYrojbHas NMUpaMuAa U MpaBUIbHBIN TeTpasp; kyO. [IpencraBnenue o
MIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’dAp, 10AeKadIp U ukocadap. CedeHus Npu3Mbl U TUPAMUIBL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOM, MIIOCKOCTH. DJIEMEHThl CUMMETPUM B NMHUpaMUAax, Nnapajiesenuneaax,
IIPaBWJIBHBIX MHOTOTPaHHHUKAX.

Bbruncrienue 371eMEHTOB MHOTOTPaHHUKOB: p&Opa, JuaroHaiu, yribl. [Inomaas G0KOBONH MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSAMOM NMPHU3MBI,
IIoUIalb OCHOBAaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM mpusMbl. [lnomans 60KOBONH MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHOM MUpaMHIbI,
Teopema o TIomaau yceuéHnon nupamusl. [loastue 06 06bpémMe. OOBEM MUPaMUIBI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX/1Y MJIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMH 1OT0OHBIX Tell.

11 KJIACC

Tena BpaumeHnus



[TunnHapudeckas MOBEPXHOCTh, 00pa3ylolUe IMJINHAPUUYECKOW IMOBEPXHOCTH, OCh LMIMHIPUYECKOM MoBepXHOCTU. L{wimHap: ocHOBaHMs U
O0KOBast MOBEPXHOCTb, 00Pa3yIollas U OCh; MO b OOKOBOW U MOJIHOW MOBEPXHOCTH.

KoHnunyeckass moBepxXHOCTh, 00pa3yrolne KOHNYECKOW MOBEPXHOCTH, OChb U BEPIIMHA KOHMYECKOM MOBEpPXHOCTU. KOHyC: OCHOBaHME M BEpILIMHA,
00pasyromias u OCh; MO lb OOKOBOW U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BbICOTa; OCHOBAHHUS M OOKOBasi TOBEPXHOCTh.

Cdepa u mwap: HeHTp, paauyc, IuaMerp; IIoMaab MOBEPXHOCTH cdeprl. B3anmHoe pacnonoxkeHue chepbl U IIOCKOCTH; KacaTelbHasl INIOCKOCTh K
chepe; iomaasb chepwl.

N3o00paxkeHue Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka mUiIuHApa 1 KOHYca.

KomOuHnanuu Ten BpamieHHss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAaHHHUK, WM TEJIO
BpalLCHMSL.

ITonsarue 00 o6béme. OcHOBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYroJbHOIO Mapajulenenunena u cieacrtsus u3 He€. O0bEM
UUIUHApPA, KoHyca. O0bEM mapa u mionaab cQepol.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXK/TY TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIl.

Ceuenus mMiIMHIpa (MapajulebHO U MEPHEHIUKYJSIPHO OCH), CEYEeHHUs KOHyca (IapayljielbHO€ OCHOBAHUIO M IPOXOJIee yepe3 BEepLIMHY),
CeYeHMs L1apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha mimockoctu u B mpocTtpaHcTBe. ClokeHuE M BBIYMTAHHE BEKTOPOB. YMHO)KEHHME BEKTOpa Ha uucio. PaznoxeHue BekTopa mo TpEM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio napaienenunena. Pemenue 3a1ay, cBI3aHHbBIX ¢ IPUMEHEHHEM MpaBHJI JeicTBUM ¢ BekTopamu. [IpsmoyrosibHas
cucreMa KoopAuHaT B npoctpaHcTBe. Koopaunarel Bekropa. [Ipocreifue 3aiaun B KoopAnHaTax. Yroia Mexay BekTopamu. CKajsipHOe MPOU3BeE/ICHHE
BEKTOPOB. BpbruncineHnue yrioB MeXAy HOpsSIMbIMH M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJ NpH pPEIIEHUH TEeOMETPUYECKUX 3ala



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMBbl yueOHOro rpeamera «MaTeMaTuka» XapakTepUu3yrTCs:

I'paxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YYAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHICKOTO 0OIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKLIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHUH, MPOLEAYP I'PaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMO/IEHICTBOBATh C COLMAIbHBIMUA UHCTUTYTAaMH B COOTBETCTBUU € UX (DYHKIMSAMHU M Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHHE:

C(OPMHPOBAHHOCTHIO POCCHUICKON T'PakKITaHCKOW MACHTUYHOCTH, YBAXKCHHS K MPOIUIOMY M HACTOSIIEMY POCCHHCKONW MaTeMAaTUKH, EHHOCTHBIM
OTHOILIEHUEM K JOCTUKEHUAM POCCUHMCKUX MATEMAaTUKOB U POCCUMCKOM MAaTeMaTHYECKON IIKOJIbI, K UCIIOJIB30BAHUIO 3THX JOCTHKEHHUM B IPYIUX HAyKax,
TEXHOJIOTUSIX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapona; c(hopMHpPOBAaHHOCTHIO HPABCTBEHHOI'O CO3HAHMUS, STUUYECKOIO MOBEACHUS, CBSI3AaHHOTO C
MIPaKTUYECKUM NIPUMEHEHUEM JOCTUKEHUM HayKU U I€ATEIbHOCThIO YYEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIEro.

JCTeTHYeCKOe BOCIIUTaHHue:

JCTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYas 3CTETHUKY MaTeMaTHYeCKHMX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/]ay, peIIeHUH, paccyXIeHuil,
BOCIIPUMMYHUBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM PAa3JIMYHBIX BUJOB MCKYCCTBA.

Pu3znyecKoe BOCHUTAHME:

C()OPMHPOBAHHOCTBIO YMEHUSI MPUMEHSTh MaTeMaTHYeCKHEe 3HaHMsS B HHTepecax 370pOBOro M 0e30MacHoro obpasza *KHM3HH, OTBETCTBEHHOTO
OTHOILIEHMS K CBOEMY 37I0POBBIO (370pOBOE MUTaHKE, COANaHCUPOBAHHBIM PEKUM 3aHATHH U OTJbIXA, PEryisipHas pU3nuecKas akTUBHOCTD); (PU3UYECKOTO
COBEPILIECHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnutanue:

TOTOBHOCTBIO K TPYJy, OCO3HaHUEM IIEHHOCTU TPYAOJIIO0US; MHTEPECOM K PasIM4YHbIM cepam NpoPecCHOHANbHON AeATeTbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M e€ MPUII0KEHUSIMHU, YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oynymieil mpodeccun U pealn30BbIBATE COOCTBEHHBIE KU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBhIO K MaTeMaTH4YeCKOMY OOpa3OBaHUI0O UM CaMOOOPa30BaHMIO HA MPOTSKEHMM BCEH JKHU3HHM, TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMaTHYECKOM HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUe:

C(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KyJIbTYyphl, TOHUMAHUEM BIMSIHUS COLUAIBHO-KOHOMHUYECKUX IPOLECCOB Ha COCTOSHHE MPHPOTHOU M
COLIMAJIbHOU CPeJIbl, OCO3HAHUEM TJI00ATFHOTO XapaKTepa 3KOJOTHYECKUX MPo0sieM; OpUeHTalell Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUH JUTsl perieHus
3aJ1a4 B 00JIaCTH OKpY’KaloIel Cpelibl, IUIAaHUPOBAHUSI TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCJEICTBUN JJI OKPYXKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 TO3HAHUA:



c(OPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKd W OOLIECTBEHHOW MPAKTHKH, TTOHUMaHUEM
MaTeMaTHYeCKON HAayKH Kak cepbl UeIOBEUECKOM NesSTEIbHOCTH, ITAOB €€ Pa3BUTHUS M 3HAYUMOCTHU JJISl PA3BUTHUS HUBUJIM3AIUH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOW KYJIbTYpOM KaK CpPEICTBOM II03HAHUSI MHpPA; TOTOBHOCTHIO OCYIIECTBIIATH MNPOEKTHYI0 M MCCIIEI0BATEIbCKYIO
NEeSATEeIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpenmera «MaTeMaTHKay XapaKTepU3YIOTCS OBIAJCHUEM YHHUBEPCATbHBIMU
NMO3HABATEJbHBIMHU JCHCTBUAMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU ACHCTBUSIMH, YHUBEPCATbHBIMU PETYISATUBHBIMU JEHCTBUSIMHU.
1) YuuBepcanbHble MO3HABaTeJdbHbIE JEHCTBUS, oOecrednBarOT (popMHUpOBaHUE 0a30BBIX KOTHUTHBHBIX IMPOILIECCOB 00yYaromuxcsi (OCBOEHHE

METO/IOB IMO3HAHUS OKPY>KAIOIIETO MUPA; IPUMEHEHHE JIOTUUECKHUX, UCCIIEA0BATEIbCKUX Olepaluii, yMeHu pabotath ¢ uHpopManuei).
ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJIATh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC IPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB, OHATHH, OTHOILIEHUH MEXly MOHATUAMU; (POPMYIUPOBAThH
OIpeJieJIeHUs] TOHATUH; YCTaHAaBIMBATh CYIIECTBEHHBIM NpPHU3HAK KiacCU(UKALMU, OCHOBaHMS Ui OOOOIIEHUS M CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (DOPMYIMpPOBaThL U MPEOOPa3OBbIBATH CYXKIEHHUS: YTBEPAUTENIbHbIE W OTPULIATENIbHBIE, €IMHUYHBIC, YAaCTHbIE M OOIIUE;
YCIIOBHBIE;

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEUHs B (PaKTax, JaHHBIX, HAOIIOACHUSIX U YTBEP)KICHHUAX; MPEAIaraTh
KPUTEPUH U1 BBIABICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUNIL;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHNEM 3aKOHOB JIOTUKH, J€TyKTUBHBIX U MHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUEHH 110 aHaJIOTUH;
IIPOBOJIUTH CAaMOCTOSITENIBHO JI0KA3aTelbCTBA MAaTEMAaTUYECKUX YTBEpXkKIEHUH (MpsMble M OT MPOTHUBHOIO), BHICTpaMBATh apryMEHTAIUIo,
MIPUBOANUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BBIOMpaATh CcHoco0 pelieHus yd4eOHOW 3a/iauyu (CpaBHUBATh HECKOJBKO BapHAaHTOB pEIlEHUs, BbIOMpaTh Haubosiee MOAXOISAMIMA € y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaeaoBaTelbcKue AeiicTBUS:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIEA0BATEIbCKUN NHCTPYMEHT MO3HaHUS; (OPMYJINPOBATh BOMPOCH!, (PUKCUPYIOLIME TPOTUBOPEUHE, TPOdiIeMy,
YCTaHABJIMBATh HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;

IIPOBOJIUTh CaMOCTOSATENBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJIGHUS, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SBJICHUSIMU, POLIECCAMU;

cCaMoCTOSITeNNbHO  (popMynupoBaTh OOOOIIEHHST W BBIBOJBI IO pe3ysibTaTaM IMpPOBEAEHHOIO HAOIIOACHUS, HCCIEIOBaHUs, OLEHUBATh
JIOCTOBEPHOCTbH MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000LICHHI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEAIIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:



BBISIBIIATH e(PUIIMTHI HH(DOpPMAITUHU, JAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BbIOMpPAaTh MHMOPMALMIO U3 HCTOYHUKOB PpA3IMUYHBIX THUIIOB, AHAJIU3UPOBaTh, CUCTEMATH3UPOBaTh W HHTEPIPETUPOBATH HH(POPMALUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

CTPYKTYypUPOBaTh HH(OPMALINIO, TPEJICTABIATH €€ B pa3IMuHbIX (hopMax, UIUTIOCTPUPOBATH I'paduyecKy;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENILHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvle KOMMYyHUKAmMugHble 0eticmeust, 00ecneuusaron chopmuposaHHoCmb COYUATbHBIX HABBIKOE 00VUAIOUUXCSL.
OO01menmne:

BOCIPUHUMATH U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMU U LIETSIMU OOLLIEHUS; ICHO, TOYHO, FPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHus B yCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 0 X0y pPeIleHus 3ajaul, KOMMEHTHUPOBATh MOJIYYEHHBINH Pe3yIbTarT;

B Xo7ie 00CyXIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbl, TPOOJIEMBbI, PelIaeMOi 3aaul, BbICKa3bIBaTh UICH, HAIlCIIEHHbIE HA
MOKMCK PEIICHUS; COMOCTABIIATh CBOU CYXKICHHUS C CYXKICHHUSIMH APYTUX YYaCTHUKOB JMajora, OOHapyXHBaTh Pa3iMuue U CXOJICTBO MO3UIUN; B
KOPPEKTHOI opMme GopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEJCTABIATh PE3YJIbTAaThl PEIICHUS 3a/aud, SKCIEPUMEHTA, MCCIIEOBAHUS, MPOEKTAa; CAaMOCTOSATEIFHO BHIOMpPATh (popMaT BBICTYIUICHHS C
y4€TOM 33/1a4 IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHnuecTBo:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U MHINBUAYIbHOW PA0OTHI IPH PEUICHUN YUEOHBIX 3a]1a4; IPUHUMATh 11€JIb COBMECTHOU
JeSATSIIHOCTH, INIAHUPOBATh OPTAHU3AIMI0 COBMECTHOM PabOTHI, pacipeesiTh BUIbI padbOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC U PE3yIbTaT
paboThl; 06001IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX (hopMax paboThl (00CYyk AeHUS, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIC); BHIMOIHATH CBOIO YacCTh pabOTHI U
KOOPJIUHUPOBATh CBOU JACWCTBUS C JAPYTUMHU YJIEHAMH KOMaHbl; OIIEHHBATh KAyeCTBO CBOETO BKJIa/Ja B OOMIMHA MPOIYKT MO KPHUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YVuueepcanvuvie pecynsmugnsle deiicmeus, 0becneuusaiom GopmuposaHue cCMblC08blX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCU.
Camoopranu3anusi:

COCTABJIATH IJIaH, AITOPUTM PELISHUS 3aJ]aui, BEIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAMM IO3HABATENBbHOM pe(reKCHM Kak OCO3HAHUS COBEpPLIAEMBIX JEHCTBHM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJbTAaTOB;
BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI pOIlecca U pe3yibTaTa peleHHs] MaTeMaTHYeCKOH 3a/1a4H;

IIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH pEIIEHWM 3aJa4yd, BHOCHTH KOPPEKTHBBI B JAEATEIBHOCTb HAa OCHOBE HOBBIX
0OCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa Ied M YCIOBUSAM, OOBACHATH NMPUUUHBI JOCTHKEHHUS WIM HEJOCTH)KEHUS Pe3yJIbTaTOB JAEATEIbHOCTH,
HaXOJUTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, IPSAMAs, INIOCKOCTD.

IIpMeHTh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX IIPU PEILICHUN T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacHoOI0KEHNUE MPSMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: JABYI'PaHHBIM yroj, IpaHH JABYI'PaHHOI'O yIja, peOpo ABYTPaHHOTO YIUIa; JIMHEHHBIN yroj JBYTpaHHOIrO YIJIa; rpaycHas
Mepa JBYTPaHHOro yria.

OnepupoBath MOHATUSAMH: MHOI'OIPAHHUK, BBIIYKJIbIM U HEBBITYKJIbI MHOIOIPaHHUK, 2JIEMEHTHl MHOTOI'PaHHUKA, IPABUIbHBIH MHOTOTPaHHHUK.

PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpaMKa; IpU3Ma, NPSMOYTOJIbHBINA Napajuieaenunes, Kyo).

KnaccuunupoBaTb MHOTOrpaHHUKH, BBIOMpas OCHOBaHMSA Ul KiAacCHU(UKALMU (BBIIYKJIbBIE M HEBBITYKJIble MHOTOIPDAaHHHUKH; IPaBUJIbHBIC
MHOT'OI'PaHHUKH; NIPSIMblE U HAKJIOHHBIE MPU3MBI, ITapalIeIeIUIIE bl ).

OnepupoBarh NOHATUAMU: CEKYIas TNIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB.

OOBSCHITH MPUHITUIIBI TIOCTPOCHUS CEYCHHH, CIIONB3YSI METOI CIIE/IOB.

CTpouTh ceyeHHss MHOTOTPAHHUKOB METOAOM CIIEIOB, BBIIOJHSATH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUryp: BUA
CBepXY, cOOKy, CHU3Y.

Pemarp 3a1aun Ha HaxoXJAEHHE T€OMETPUYECKUX BEJIMYHMH MO O0pa3laM WM aJrOpUTMaM, IPUMEHSsS W3BECTHbIE aHAIMTUYECKHE METOJbI MpHU
pElIeHNN CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3a/1ay Ha BBIYMCIICHHE PACCTOSHUM MEXIy IBYMS TOUYKaMH, OT TOYKHM JO HPAMOH, OT TOYKH JO IJIOCKOCTH,
MEXy CKPELMBAIOIIMMUCS IPSIMbBIMHU.

Pemrate 3a7aun Ha HaxOXJI€HHE I'€OMETPUUECKUX BEIMYMH MO 0o0pa3laM WIM aJropuTMaM, IpUMEHssl U3BECTHbIE aHAJUTUYECKHE METO/bI NpH
pElIeHNN CTaHJApTHBIX MAaT€MaTHYECKUX 3aJad Ha BBIYHCICHHE YIJIOB MEXJY CKpEIIMBAIOIIMMUCS HPSIMBIMU, MEXAY NMPSAMOM U IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI 1 III0IIAM TOBEPXHOCTEH MHOTOIpaHHUKOB (IIPpU3Ma, MUpaMUIa) ¢ IpUMEHEHHEM (HOPMYJT; BEIUUCIATE COOTHOIIEHUS MEXKIY
IUTIOIIASIMH [TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATHSAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMETPUHU;, LIEHTP, OCh U IIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekarpb, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHPOPMAIIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpax, IPEICTABICHHYIO Ha YePTEeKax
U PUCYHKaX.

[TpumensaTh reomerpuueckue (hakThl Ui peHIeHUs CTEPEOMETPUUYECKUX 33a/ad, MPEINOaralolluX HECKOJBbKO IIaroB pEIIeHUs, €ClId YCIOBUS
MIPUMEHEHUS 3a/1aHbl B ABHOU (hopMe.

[IpumensTh npocTeie NporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUYECKUX 3a/1ad.

IIpuBoIUTE IpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBIEHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE.



HpI/IMeHﬂTB IOJIYUCHHBIC 3HAHUSA Ha IMPAKTHUKE: aHAJIIM3UPOBATH PCAJIBbHBIC CUTyallMH W NPHUMCHATH HU3YUYCHHBIC IIOHATHA B IIPOLIECCE ITOHMCKa
pEeIICHUA MaTEMAaTUUCCKU C(bOpMy.]'IHpOB&HHOﬁ HpO6J'IeMI)I, MOACIIUPOBATh PC€AJIbHBIC CUTYalluH Ha SA3BIKE 'COMETPHU, UCCIIEA0BATE ITOCTPOCHHBIC MOJACIIN
C UCIIOJIb3OBAHHUEM I'COMCTPHUICCKUX IMOHATUH U TCOPEM, alllapara aJIFe6pr; peuiaTh MPAKTUYCCKUC 3aJa4n, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX
BCJIMYHH.

11 KJTACC

OnepupoBaTh MOHATHAMHU: LWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3yrollue IMIMHAPHYECKONW MOBEPXHOCTH; IMIMHIP; KOHUYECKas MOBEPXHOCTH,
o0pasyronire KOHMYECKOH TTOBEPXHOCTH, KOHYC; cepruiecKast TOBEPXHOCTb.

Pacnio3naBath Tesa BpameHust (IIMIIMHADP, KOHYC, cdepa u map).

OOBSACHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHUSI.

KrnaccudunupoBars B3aHMHOE pacIofiosKeHUE CPEPhI U MITOCKOCTH.

OnepupoBaTh MOHATUSMH: MIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA; IIAPOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CIIOS, BBICOTA
IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boraucnars 00bEMBI 1 TUTOMIAAM TTOBEPXHOCTEH TN BpAIICHHsI, TEOMETPHUECKUX TeIl C MPUMEHEHUEM (HOpMYJI.

OnepupoBaTh MOHATHAMH: MHOTOTPaHHHK, BIHCAHHBIA B c(epy W ONUCAHHBIA OKOJIO c(epbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHHS.

BBIUUCIIATE COOTHOIICHHS MEXKTY TUTOIIASIMK ITOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEIL.

N300paxkaTh n3ydaeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BEIMONTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TPE0OPa30BbIBATh MH(OPMALMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTexax
U pUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEBIMONHATE EHCTBUSL CIOKEHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpa HAa YHCJIO, OOBSCHITH, KAKMMH CBOHCTBAMH OHH
o0J1afaoT.

[TpuMeHsATh MpaBUIIO MapaIesenuIe/a.

OmnepupoBarh MOHITUSMH: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YOI
MEXy BEKTOPAMH, CKASIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cymMMy BEKTOPOB U MTPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEX/y BEKTOpaMH, CKaJIipHOE NMPOU3BE/ICHHE, PACKIIAIbIBATh BEKTOP MO ABYM
HEKOJUTMHEApHBIM BEKTOPaM.

3amaBarh IIOCKOCTh YPAaBHEHNEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[TpumensTh TeomeTpuueckue (pakThl Ui pEHICHUS CTEPEOMETPHUYECKHX 3a/1ad, MPEANONarafoluX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBHUS
NPUMEHEHMS 33aJJaHbl B IBHOH (opme.

Pemate npocreiimume reoMmeTpudyeckre 3aaui Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia.



Pemate 3amaun Ha J10Ka3aTeIbCTBO MATEMaTHYECKUX OTHOLICHWH M HAXO0XJEHHE I'€OMETPHUYECKUX BEIMYUH 10 00pasuaM WIM alropuTMam,
IIPUMEHSISI U3BECTHBIE METO/IBI ITPU PELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpumensTH pocTEiiNe MPOrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIL[MOHHBIE CUCTEMBI ITPU PEIIEHUH CTEPEOMETPUUYECKUX 3a/1ad.

[IpuBoIUTE NpUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U KU3HHU, PACIIO3HABATH MIPOSBIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIC 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh pEajbHbIC CUTyallud M INPUMEHATh M3YyYEHHBbIE MOHATHS B IIpOLIECCE IIOHMCKA
peleHHsl MaTeMaTHYeCKH COPMYIUPOBAHHON MTPOOIEMBI, MOJEIUPOBATh PEAJIbHBIE CUTYAllMU Ha S3bIKE T€OMETPHUHU, UCCIIEA0BAaTh IOCTPOEHHbIE MOJAEIH
C MCIIOJIb30BAaHHEM I€OMETPUYECKUX MOHATHIA U TeOpeM, anmapaTa ajareOphl; pelaTh IPakTHIeCKUe 3a]auu, CBSI3aHHBIE C HAXOXKIEHUEM IeOMETPHUECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne HaumeHoBaHue pa3/iesioB U TEM
n/n NPOrpamMMbl
1 BBeneHnue B crepeomMeTpuro

HpHMI)Ie U IIJIOCKOCTH B IPOCTPAHCTBE.

2
IMapajieJbHOCTH NPAMBIX M IJIOCKOCTEH
3 IlepneHAMKYJIAPHOCTH NPAMBIX H
IUIOCKOCTEH
4 Yribl Me:K1y NPSIMBIMHU M IIJIOCKOCTSAMH
) MHororpanHukmn
6 O0bEMBI MHOTOTPAHHHUKOB
7 IToBTOpEHUeE: ceueHUs1, PACCTOSTHUS U

yIJIbl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10

11

68

KonTposbHbie
padoThbI

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

POIII Poccuiickasa anekTpoHHasa WwKona

(resh.edu.ru)

POIII Poccuiickas snekTpoHHasa WwKona

(resh.edu.ru)

POIII Poccuiickas snekTpoHHasa WwKona

(resh.edu.ru)

POIII Poccuiickas snekTpoHHasa WwKona

(resh.edu.ru)

POIII Poccuiickas snekTpoHHasa WwKona

(resh.edu.ru)

POIII Poccuiickas snekTpoHHasa WwKona

(resh.edu.ru)

POIII Poccuiickas anekTpoHHasa WwKona

(resh.edu.ru)



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJTACC

HaumeHoBaHue pa3/iesioB U TeEM

KoauuecTBO 9acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne i/ KonTposabHubie
MPOrpaMmMbl Bceero oOpa3oBaTejibHbIe pecypchl
padoThbI
POIII Poccuiickas snekTpoHHasa WwKona
Tena Bpamenus 12 (resh.edu.ru)
POIII Poccuiickas snekTpoHHasa WwKona
O0bémbl T 5 1 (resh.edu.ru)
BeKTOPBI H KOOPHHATHI B 10 . POIII Poccuiickas snekTpoHHasa WwKona
NMPOCTPAHCTBE (resh.edu.ru)
IoBTOpenue, 06oGmene, . . POIII Poccuiickas snekTpoHHasa WKona
cCHCTEeMaTH3alus 3HAHUNI (resh.edu.ru)
3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne Hara Tema ypoka
n/n ILnan ILnan

OcHOBHBIE IIOHATHS CTEPEOMETPUU: TOUKA, IPSMasl, IIIOCKOCTh, IIPOCTPAHCTBO.

1 [TpaBuna n3o0paskeHus Ha pUCYHKAX: U300paKeHUs IIIOCKOCTEH,
HapajIeNIbHBIX NPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

9 ITonsATHA: IEepeceKkaronuecs II0CKOCTH, IIEPECEKAOIIUECS IpsiMas U
IIJIOCKOCTH

3 [TonsTust: mepecekaronirecs MIOCKOCTH, EPECEKAIOIUECS IpsAMas U
IJIOCKOCTh

4 3HaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe MHOTOTPaHHUKOB Ha
PUCYHKax, Ha IPOEKIIMOHHBIX YEPTEKAX

5 HauanpHble cBeieHUs 0 KyOe U nmupamujie, ux pa3BEPTkU U Moaenu. CeueHus
MHOT'OI'PAHHUKOB

5 HauanbHble cBefieHUs 0 KyOe U nupamuie, ux pa3BepTku U Mojenu. CedeHus
MHOT'OI'PAaHHUKOB

2 [TonsATHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIEACTBUA U3 HUX

8 [TonsiTrie 06 aKCMOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX

9 [TonsATHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIEACTBUSA U3 HUX

10 [TonsiTrie 06 akCMOMaTHYECKOM MIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPUH U CIEACTBUSA U3 HUX

11 B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS,
MapaJuIeJIbHbIE U CKPEIIUBAOIIUECS ITPSMBbIE

12 ITapajuieabHOCTB IPSIMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: MapAIICIIbHBIE

MpsAMBIC B IPOCTPAHCTBEC; NMapaJlJICJIbHOCTD TpéX MPAMBIX




[TapajyueabHOCTB IPSIMBIX U IUIOCKOCTEH B IPOCTpaHCcTBe: [lapannensHoCTh

13 . 1
MPSIMOY U TIOCKOCTH

14 VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU 1

15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 Yroa Mexay NpsSMbIMH B IPOCTPAHCTBE 1

17 [TapannenbHOCTh INIOCKOCTEM: NapajuieibHbIE IIIOCKOCTH 1

18 CBoiicTBa mapalICIbHBIX TUIOCKOCTEH 1

19 [Ipocreiimue mpocTpaHCTBEHHbIE (PUTYpBI HA MIIOCKOCTH: TETpa’ip, KyoO, 1
napasuieNenumne/

20 [Toctpoenue ceueHmit

21 ITocTpoenue ceueHuit

99 KonTpoubnas padora Nel no teme "Ilpsimble u mJj1ockocTH B 1
npocrpanctse. [lapaniesbHOCTh NPAMBIX U IJIOCKOCTEH"

93 [leprnieHAUKYISIPHOCTD MPSAMOM U TIOCKOCTH: MEPIEHAUKYIISIPHBIE TPSMBIC B 1
MIPOCTPAHCTBE

24 [Tpsimble mapasnienbHble U MePIEeHANKYISIPHBIE K TUIOCKOCTH 1

25 [Tpstmble apauieTbHbIC U TIEPIICHANKYIISIPHBIC K TUIOCKOCTH 1

26 [Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON U TNTIOCKOCTH 1

27 [Ipr3Hak nepneHIMKyISIPHOCTH IPSIMOM U TJIOCKOCTH 1

28 Teopema o psiIMOIi EPIIEHINKYIISIPHOM IITIOCKOCTH 1

29 Teopema o TIpSIMO¥ TIEPIICHANKYIIPHON TUIOCKOCTH 1

30 Teopema o psiMOIi EPIIEHINKYIISIPHOM IITIOCKOCTH 1

31 [MeprieHaIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH, 1
paccTosTHUE OT IPSIMOM 10 TUTOCKOCTH

39 [leprieHAUKYISIp U HAKIOHHBIC: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH, 1
paccTosTHUE OT IPSIMOM 10 TUIOCKOCTH

33 [lepnieHAUKYISIp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH, 1
paccTosiHUE OT IPSIMOM 0 TUIOCKOCTH

34 [MeprieHaIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH J0 TUIOCKOCTH, 1




pPacCcTOsIHUE OT MPSMOM J0 MIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: Yrol MEXAY MPSAMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIA YroJl IBYTPAaHHOIO yIJia

38 [lepnieHUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEN

39 [lepneHauKyISIPHOCTD IJIOCKOCTEMN: TPU3HAK MIEPIIEHINKYIISIPHOCTH JIBYX
IIJIOCKOCTEN

40 [lepneHAuMKyISIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIIEHINKYIIPHOCTH IBYX
IJIOCKOCTEMN

41 Teopema 0 TpEX NEPHEHANKYIISIPAX

42 Teopema o Tpéx nepneHAUKyIIpax

43 Teopema o Tpéx nepneHAuKyIsIpax

44 Kontpoabnas padora Ne2 mo remam "IlepneHauKyJIsIPHOCTh NPSIMBIX H
miockocreil' u " Yribl Mekay NPpSIMbIMHU U IVIOCKOCTAMHU"

45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPaHHUKA, BBIITYKJIbIE
HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOTpPaHHUKA

46 [Tpusma: N-yrosipHas Mpu3Ma; TpaHd U OCHOBAHUS IIPU3MBI; IpsiMasi U
HAKJIOHHAs MIPU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh PU3MBI

47 [Tapannenenunen, NpsIMOYTOJIBHBIN MMapaJUIENENIAIIE] U €T0 CBOMCTBA

48 [Tupamuna: N-yronbHas nupamuaa, TpaHd U OCHOBAHKE MUPAMU/IbL; OOKOBas U
MOJIHASI TOBEPXHOCTh MUPAMHU/IBI; TPaBUIIbHAS U yCEUEHHAs MUpaMUJia
[TpaBriIbHBIE MHOTOIPaHHUKHU: MTOHSATHE MPAaBUILHOIO MHOTOTPaHHHKA;

49 MpaBWJIbHAS MTPU3Ma U NpaBUIIbHAS MUPAMU/IA; IPABUIIbHAS TPEYTroiabHast
NUpaMuJia ¥ MpaBUIIbHBINA TETpasdap; Kyo

50 IIpencraBieHue o MPaBUIbHBIX MHOIOTPAHHUKAX: OKTa3JIp, JOJAEKAdAp U
MKOCa’Ip.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH,

51 IJIOCKOCTH. DJIEMEHTBHI CHMMETPUHU B MMPAMUJIAX, apaJUIeIeIUIENaX,

MMpaBUJIbHBIX MHOTOT'paHHUKAaX



52 Brruncnenue 3J1eMeHTOB MHOTOTPAHHHUKOB: péOpa, TUaroHau, YIibl 1
53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM MMOBEPXHOCTH MPSAMOM TIPU3MBI, 1
IJIOIA/Ib OCHOBAaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTU MPSIMON TPU3MBI
54 [Tnomans 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH MPABUIBHON MUPaMUIbI, 1
TeopeMa O IUIoL[au OOKOBON OBEPXHOCTH YCEUEHHON MUPaMUIb
55 KonTtposbnas pa6ora Ne3 no teme '""MHororpanHuku' 1
56 [Tonsitre 06 06bEME 1
o7 O0BEM TUpaMHUTBI 1
58 O0BEM TUpamMuIbI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BbEM TPU3MBI 1
63 O0BEM TTPU3MBI 1
64 Kontpoabnas padora Ne 4 mo reme ""O0bEéMbI MHOTOTPAHHUKOB"' 1
65 [ToBTOpenue, 0600IIeHNE cucTeMaTH3aus 3Hanui. [locTpoeHnue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHue, 00001IeHNe cucTeMaTH3allus 3HaHUH. BeIuncinenne paccTosiHuil:
66 MEXIy IBYMs TOYKaMH, OT TOYKH JI0 MPSAMOU, OT TOYKHU J0 TIIOCKOCTH, MEXTY 1
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
[ToBTOpenue, 0000IIeHNE cUCTeMaTH3alus 3HaHUH. Brrarcienue yrios:
67 MEXTy CKPEIUBAIOIIUMUCS IPSIMBIMU, MEKIY MPSIMO U TNIOCKOCTHIO, 1
JIBYTPAHHBIX YTJIOB, YTJIOB MEXAY MJIOCKOCTSIMU
68 [ToBTOpeHue, 06001IeHNE cucTeMaTH3alus 3HaHui."MHOTOrpaHHUKK" 1 1
"O6BEMBI MHOTOI'PaHHHUKOB" .
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJTACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuaMeTp;
IJIOMIA/Ib IOBEPXHOCTHU Chepbl

KoauuecTBO 9acoB

KoHTpoJLHbIe
Bcero P
padoThI

IpakTuyeckue
padoThbI

Jlara
U3yYeHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

B3anmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cepsl

N300paxxkenue cdepsl, miapa Ha IIIOCKOCTH.
Ceuenus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTHU, OCh IIMIIMHIPUICCKOMN
MMOBEPXHOCTHU

[Hunuuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yrolas U oCh; MJIOLIAIb
OOKOBOM U MMOJIHOW MOBEPXHOCTH

N300pakeHne NUINHAPA HA TNIOCKOCTH.
Pa3Béprka nununapa. CeueHust HUIMHIPA
(MJI0CKOCTHI0, MapasIeIbHON WK
NEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME 1 BEpIINHA,
o0pa3yromias U oCh; IIIOLAAb OOKOBOW 1
ITOJTHOW ITOBEPXHOCTH

Yceu€HHbIN KOHYC: 00pa3yIoLIHe U BHICOTA;




OCHOBaHHMS U OOKOBast MOBCPXHOCTH

N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca

10 (TITOCKOCTHI0, MapaljIeNIbHOM OCHOBAHUIO, U
IIJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3 BEPIIUHY)

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OIIMCAaHHBIN 0KOJIO chepsl;

12 cdepa, BIIMCaHHAs B MHOTOTPAHHUK HITH B
TEJIO BPAILICHUS

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeI

14 O0bEM UIMHIIpa, KOHYyCa

15 OO0BéM mIapa ¥ mIomas chepol
[Tono6HbIe Tena B MpOCTPAHCTBE.

16 CoOTHOIIEHUS MEXKY TUIOMAAIMHU
MOBEPXHOCTEN, 00bEMaMK MMOJOOHBIX TEI

17 KontponbHas padora o temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXeEHUE BEKTOpa Ha YHCIIO
PasnoxeHne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenuneaa
Pemenwue 3amay, CBSI3aHHBIX C

22 IIPUMEHEHUEM ITPaBWII JEUCTBUH C
BEKTOpaMH

93 [TpssmoyTonbHas cucTeMa KOOPAHHAT B

npoctpanctse. KoopauHatel BeKTOpa.




IIpocreiimue 3ana4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Breluucnenue yrioB Mexy IpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
peLICHUU TEOMETPUYECKUX 3a1a

KontponbHas padota nmo Teme "BekTopsl u
KOOpJMHATHI B MpOCTpaHCcTBE"

28

[ToBTOpEeHME, 0600IICHNE 1
cucremaru3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUH

30

31

32

33

[ToBTOpenue, 0600IIEHNE U
cUCcTEMAaTH3anns 3HAaHUHA. 3a1aun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
IUTAHUMETPUH U METOJIbI UX PCIICHHSI
[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTepeOMETPUH

Hrorosas KOHTPOJIbHAsA pa60Ta

34

[ToBTOpenue, 0600mEeHNE U
cHCTEeMaTH3aInsI 3HaHUH
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTEMaTHYECKOT0 aHan3a, reomerpus. ['eometpus, 10-
11 xmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue, AKITmoHepHOE
obmectBo «M3narenbeTBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
['eometpusi. Kontponsubie pabotsl. 10-11 kiacc.
Jlunus YMK: T'eometpust. Aranacsa JI.C. U ap. (10-11) (ba3oBbiii/ Y i1y OiaEHHBIM)
Cepusi: MI'Y-mikone

ABtop: Nuenckas M. A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

PIT Ba3zoserit.docxhttps://resh.edu.ru/subject/17/10/

IYM: lreomeTpuma. 10 knacc. « MaTemaTndeckas septukanb MNawocy, 2022/2023 yy.r. (mos.ru)
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