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MHHOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yuebHOTO Kypca «I'eomerpus» 6a3zoBoro yposus i oOydatommuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe ®DeneparbHOTO0 TOCYIAPCTBEHHOTO 00pa30oBaTeNhHOTO CTaHAApTa
cpemHero obmero oOpa3oBaHHWSA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHWH, MPEABABISEMBIX K
MaTeMaTHYeCcKOMy OOpa30BaHMIO, W TPATUIMI POCCHIICKOTO 0OpazoBaHus. Peamm3amus mTporpamMmel
obecreunBaeT OBIAJCHNE KIFOYEBHIMU KOMIIETEHITHSIMH, COCTABIISIONIIMI OCHOBY JUISI CAMOPA3BHUTHS U
HENPEpPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIMIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ TI03HABATEIHHOTO
Pa3BUTHUS INIHOCTH O00YJArOIINXCSL.

HEJU N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOrO Kypca T€OMETpHH Ha YPOBHE CpelHEero odmiero oopa3oBaHusi 00yCIIOBIECHA
MPaKTUYCCKOW 3HAYUMOCTBIO METAMPEIMETHBIX W TMPEIMETHBIX PE3yJbTAaTOB OOYYCHHUS TCOMETPHH B
HAMpaBJICHUH  JIMYHOCTHOTO  pa3BuTHs  oOywaromuxcs,  (GopMupoBaHus  (QYHKIMOHATBHON
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YCHHS APYTHX YYeOHBIX JMCIUILTHH. Pa3BuTHE Yy OOYyYaromuxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIHOCTH W TPOMCXOXKJICHHHM TE€OMETPUYECKUX aOCTpaKIny,
COOTHOILICHUH PEATBHOTO U WACATBHOTO, XapaKTepe OTPKCHHS MATeMATHUCCKONW HayKoW sBJICHUU |
IPOLIECCOB  PEabHOTO MHpPa, MECTe TEeOMETPHHM B CHCTEME HAyK M pOJM MaTeMaTHYeCKOTro
MOJICIMPOBAHMS B HAYYHOM TIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PCHUA YHalIUXCA, 4 TAKKC Ka4CCTB MBIIIJICHHUA, HCO6XOI[I/IMI>IX AJid agantTagviyi B COBpEMEHHOM
o0recTBe.

[eomeTpus siBNsieTCs: OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro 0oOIIero oOpa3oBaHus,
TaK KakK OGCCHG‘-II/IBaeT BO3MOXHOCTb U3YYCHUA KaK AUCHUIIIINH eCTeCTBeHHO-Hay‘IHOfI HaIllpaBJICHHOCTH,
TaK ¥ TyMaHUTApHOM.

Jlorndeckoe MbluieHUe, (HOpPMHUPYEMOE MPH HM3YYCHHU OOYYAIONIUMHCS TOHSITHHHBIX OCHOB
reoMETpUN U MOCTPOCHNUHU HETIOYKH JIOTUUCCKUX yTBep)K[LeHI/Iﬁ B XOA€ pCIICHUA T€OMCTPHUUICCKUX 3a/1a4,
YMCHHUE BBIABUIaTb W OIPOBEPraTb TMIOTE3bI HENOCPCACTBCHHO HMCIIOJB3YIOTCA NPHU PCIICHUU 3aJad
€CTECTBEHHO-HAYYHOT'O I[MKJIa, B YACTHOCTH U3 Kypca (Ppu3uKu.

YMeHHe OpHUeHTHUPOBAThCS B TMPOCTPAHCTBE HMIPAET CYHIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JIeSTeNIbHOCTH YesioBeka. OpHeHTaIHs YesioBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE yCIOBHE
€ro COLMAIBHOTO ObITHS, opMa OTPAKECHHUSI OKPYKAIOLIETO MHpA, YCIOBHE YCIHCIIHOTO IMO3HAHHS U
aKTHBHOTO TMpeobpa3zoBaHus JeHCTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 0OpazaMmu
00beIMHSET pa3Hble BUIBI YUCOHON M TPYIOBOW JEATECIBLHOCTH, SBISCTCS OJHUM U3 MPO(heCCHOHATBHO
BOXHBIX KAueCTB, MOITOMY aKTyalbHa 3aja4da (OPMUPOBaHHS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOT'O
MBIIUICHUA KaK Pa3HOBUIHOCTH 06pa3H0r0 MBIINUICHUA — CYHICCTBECHHOT'O KOMIIOHCHTA B IMOATOTOBKE K
HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 110 MHOI'MM HaIlpaBJICHUSAM.

Llens ocBoeHust mporpamMMbl y4eOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOy4YeHUsS —
0011e00pa3oBaTeIbHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIONIMXCS Yepe3 oOecrieueHHe BO3MOXKHOCTH
NPUOOPETEHUS M UCTIONB30BAHUS CUCTEMATHYECKUX T@OMETPHYECCKUX 3HAHUH U ICHCTBHUHN, CIEU(HYHBIX
T€OMETPHUH, BOBMOYKHOCTH YCIEITHOTO TPOJI0JDKEHHS 00pa30BaHMs 110 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C
NPUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpPOBHE INpeIHA3HAUYCHA ISl OOyYarOUIMXCS CpeIHeH
IIKOJIbI, HE MCIIBITHIBABIINX 3HAYMTEJBLHBIX 3aTPyJHEHHH Ha YPOBHE OCHOBHOIO 00mIEro 00pa3oBaHMS.
Takum oOpa3om, oOyuaronrecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHUSCKHE YMEHHS,
CBSI3aHHBIC CO CHEUU(PHUKON TeOMETPHU M HEOOXOIUMBIE ISl )KM3HU B COBpeMeHHOM obmiectBe. Kpome
9TOT0, OHU UMEIOT BO3MOXKHOCTh M3YyYHTh TEOMETPHUIO 0oJiee TIyOOKO, €ClIi B JaTbHEHIIEM BO3SHUKHET
HEOOX0IMMOCTh B TEOMETPHUYECCKUX 3HAHUAX B MPO(ECCHOHATBHOM AeATeIbHOCTH.



JlocTkeHre 1eiay OCBOSHHS TPOTPaMMBbl 00ECIIEUNBACTCSl PEIIEHUEM COOTBETCTBYIOIIMX 3ajad.
[TpuopureTHpIMU 3amauamMu OcBoeHHUs kypca «['eomerpum» Ha GazoBoMm ypoBHe B 10—11 kmaccax
SIBJISTFOTCSL:

e (HopMUPOBaHUE TPEACTABICHUS O TEOMETPUHM KaK 4acTH MHUPOBOW KYJIBTYPHl U OCO3HAHHE €6

B3aMMOCBSI3U C OKPYKAOITIM MHAPOM;

e (opmupoBaHme TpencTaBICHHS O MHOTOTpaHHHKAX M TeJaX BpaIleHHWs KaK O Ba)KHEHIIHMX
MaTeMaTHYeCKUX MOJENAX, MO3BOJSIONINX ONWCHIBATh M H3y4YaTh pa3HBIE SIBIICHUS
OKPY’KarOIIEro MUpa;

e (¢opMupoBaHHE YMEHHUS pACIIO3HABaTh Ha 4YePTEeXKaxX, MOJACISIX WM B pPEATbHOM MHUpE
MHOTOT'PaHHUKH U TeJla BpalllCHHUS,

e OBJAJCHHE METOJAMU PEIUICHUS 3a/lad Ha MOCTPOCHHS Ha M300paKCHUSIX MPOCTPAHCTBEHHBIX
uryp;

e (HOpMUPOBAHUE YMEHHUS ONEPUPOBATH OCHOBHBIMM TOHSATHUSAMH O MHOTOTPDAaHHHKAX M TellaxX
BpAIllEHUs] M X OCHOBHBIMH CBOMCTBAMHU;

e OBIAJCHHWE AalTOPHUTMaMH pEIICHHS OCHOBHBIX THIIOB 3a7ad; (OPMHUPOBAHHE YMEHUS
MIPOBOJIUTH HECIIOXKHBIC JOKA3aTeIbHBIE PACCYXICHHUS B XOJI€ PEIICHHS CTEPEOMETPHUECKUX
3a/1a4 ¥ 337249 C MPaKTHIECKUM COJIEPIKaHUEM;

® Da3BUTHE WHTEIUIEKTYAIBbHBIX M TBOPYECKUX CIOCOOHOCTEW OOYydaroIMXCs, ITO3HABATEIHHON
aKTHBHOCTH, UCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH MBIIIJICHUS;

e (¢opMupoBaHue (YHKIMOHAJIBHOM TPaMOTHOCTH, PEJICBAHTHOH T'COMETPUHU: yMCHHE
pacro3HaBaTh NPOSBICHUS T'€OMETPUYCCKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PCAIBHBIX KU3HECHHBIX CUTYAIMsSIX U MPH U3yUECHUH APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJUpPOBaTh MX Ha S3bIKC TCOMETPHU U CO37aBaTh
TCOMETPUYCCKHUE MOJETH, MPUMEHATh OCBOCHHBIM T€OMETPUUYECKUU ammapar IS pelieHus
MPaKTUKO-OPUCHTUPOBAHHBIX  3a7ad, WHTEPIPETUPOBATH U  OIICHUBATh  IOJIYUYCHHBIC
pe3yIbTaTHL

OTIMYUTETLHOW 0COOCHHOCTBIO MPOrPAMMBI SIBJIIETCS BKJIFOUCHUE B KypC CTEPEOMETPHH B Hadajie
€ro M3yuyeHHUs 3ajJlay, pellacMbIX Ha YPOBHE HMHTYMTHBHOTO IIO3HAHWS, U ONPEACIIEHHBIM 00pa3oM
OpraHM30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIHPYET MPOTEKaHWEe WHTYUTHBHBIX IMPOIECCOB, MOTHUBHUPYET K JOajbHEHIIEMY
M3YYEHUIO TIPEIMETA.

[Ipeamourenne oTAAETCA HATIISATHO-KOHCTPYKTUBHOMY METONIy OOYUYEHUS, TO €CTh TEOPETHICCKIE
3HaHHWA WMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTHh IMPEAMETHO-TIPAKTHYECKOHN NesTenpbHOCTH. Pa3putne
MIPOCTPAHCTBEHHBIX TPEICTABICHUN Y YUAIIUXCS B KypCe CTEPEOMETPHUHU MPOBOIUTCS 3a CUET pelIeHUs
3ala4 Ha CO3/[aHHe TIPOCTPAHCTBEHHBIX 00pa3oB M 3a7ad Ha OIMEPUPOBAHHE IMPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpasa MPOBOAMTCA C OMOPOH Ha HArJISAJAHOCTh, a ONEPHUPOBaHHE 00pa3oM — B
YCJOBHSIX OTBJICUEHUS OT HATJISAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEPIKAHMUS.

OcHoOBHBIE coaepxaTenbHble TUHUU Kypca «l'eometpun» B 10—11 knaccax: «MHOTrOrpaHHUKWY,
«lIpsiMple M TJIOCKOCTM B MPOCTPaHCTBe», «Tena BpameHus», «BeKTOoppl W KOOPAUHATHL B
npoctpaHcTBe». dopmMupoBaHrue JTOTMUYECKUX YMEHUHN pachpenessieTcsi He TOJIBKO MO COAep:KaTeIbHBIM
JIUHUSIM, HO U TI0 ToZaM 00ydYeHHs Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus.

Copnepxanne 00pa30BaHUs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yJbTaTaM OCBOSHHS pabodeit
MPOrpaMMBbl, PACHpPEEIEHHBIM 10 TOJaM OOYYeHHUs, CTPYKTYPHPOBAaHO TaKuM 00pa3oM, 4YTOOBI
OBJIQICHUE TCOMETPUUYECKUMHU TMOHATUSAMH U HABBIKAMH OCYLIECTBISUIOCH TIOCHEAOBATENbHO U
MOCTyNaTeIbHO, ¢ COONIOACHUEM IPHUHIIUIA MTPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKIIFOYAINCH B
00IIyI0 CHUCTEMY TEOMETPHUYECKUX IPEICTABICHUN O0YyJaroIuXcsi, pacuiupsisi U yrayomss e€, oopasys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydyenne reomerpun orBoauTcs 2 yaca B Hepento B 10 kiacce u 1 yac B Hexmento B 11 knacce,
BCero 3a JiBa roja ooy4yenns - 102 yueOHbIX Haca.

COAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsmasi, MIOCKOCTh, MpocTpaHCcTBO. [loHsTne 00
AKCUOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
CcKpeluBaromuyecsa npsiMole. IlapannenbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MApasUICIbHBIC
MpsIMBIE B IPOCTPAHCTBE; MapaJlJIeAbHOCTh TPEX MPSAMBIX; NapalIeIbHOCTh MPAMON U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMU CTOPOHAMM; YTOJI MEXJy IPSIMBIMHA B IIPOCTpaHCTBE. IlapayieslbHOCT MIOCKOCTEH:
napajuleNbHble IUIOCKOCTH; CBOMCTBA IapajUIeNbHBIX IUIOCKOcTed. IIpocredmme MmpoCcTpaHCTBEHHBIE
¢GuUrypsl Ha TUIOCKOCTH: TETPadp, KyO, Mapajuienenure]]; IoCTPOSHHE CCUCHHH.

IlepneHaAuKyJIApHOCTh HPSIMOM M IIOCKOCTH: IEPIEHAUKYJISIPHBIE IPsSMbIE B IIPOCTPAHCTBE,
IIPsIMbIE NIAPAJUIENIBHBIE U MEPIECHIUKYIISIPHBIE K IUIOCKOCTH, NIPU3HAK MEPIEHAUKYJISIPHOCTH IPSIMOU U
IJIOCKOCTH, T€OopeMa O MPSAMOM NEPHEHAUKYJISAPHOM IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEXIY
IPSIMOM M IUIOCKOCTBIO; JABYI'PAHHBINA yIOJ, JIMHEHHBIM YroJl ABYIpaHHOro yria. llepneHpukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKU N0 IUIOCKOCTH, PAaCCTOSIHUE OT NPSMOM 0 IIOCKOCTH, NMPOEKLHUS
¢urypsl Ha TUIOCKOCTh. llepmeHIUKYISAPHOCTh IJIOCKOCTEH: TPH3HAK TEPIEeHANKYISIPHOCTH ABYX
mockocreid. Teopema o TpEX NeprneHIuKyJIspax.

MHoOrorpaHHuKH

IloHsiTE MHOTOTpPAaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE U HEBBITYKIbIE
MHOT'OI'PaHHUKH; pa3BEPTKAa MHOrorpaHHuKa. [lpu3ma: N-yrojpHas npu3Ma; rpaHd U OCHOBAHUSI IPU3MBI;
mpsiMasi W HAKJIOHHAs TPU3MBL, OOKOBas W TIOJNHAs TIOBEPXHOCTh mpu3Mbl. llapamnenenunen,
MpSIMOYTOJIbHBIN mapajulenenune] W ero cBodctBa. Ilupamupa: N-yroiabHass nupamuaa, CPaHU U
OCHOBaHUE MHUPaMHUJIBL, OOKOBas U TOJTHAS MOBEPXHOCTh MMUPAMHUIBI; PABUIIbHAS M YCEUEHHAS TTHPaAMUJIA.
DJIeMEHThI NpU3MBbI U upamubl. [IpaBuibHbIE MHOTOIPAaHHUKH: OHSITHE MPABUIBHOTO MHOTOTPAHHUKA;
MpaBWiIbHAsl MpU3Ma U MpaBWiIbHAs NMUPaMUAA; HpaBUIbHAsS TPEYroyibHAsi NUpaMHUIa U MPaBUIbHBINA
teTpadap; kyO. llpencraBieHne o TpaBUIIBHBIX MHOTOTPAHHHKAX: OKTAadJp, MOJEKa’aAp U HKOCAdIp.
CeueHus NPU3MBI U TUPAMUIBI.

CummeTpus B MIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IMPSIMOU, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, TapaICICIUIEAAX, TPABUIbHBIX MHOIOTPAaHHHUKAX.

BrrunicnieHne 3M€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHamu, yriuel. llmomaas OokxoBoi
MOBEPXHOCTH M MOJHON TMOBEPXHOCTH NPSMONH NPU3MBI, IUIOLIaJb OCHOBAaHWH, TeopemMa O OOKOBOM
MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABHIBHOM
NUpaMHJIbBl, TeopeMa O IUomanu yceuéHHoM nupamuzbl. lloHstne 00 o0béme. OOBEM mnHpamuipbl,
MIPU3MBI.

[lonoGHble Tena B mpoctpaHcTBe. COOTHOLIEHUS! MEXIY IUIOLIASIMHU TOBEPXHOCTEH, 00bEMamMu
MOTOOHBIX TEJl.

11 KJIACC

TeJsia Bpamenust

HuwnmmHapuueckass — MOBEPXHOCTb,  0oOpasylolmive  LOWIMHIPHUYECKOH  MOBEPXHOCTH,  OCh
UIHHIPHYECKON TOBepXHOCTU. LIumuHp: ocHOBaHMS W OOKOBasi MOBEPXHOCTh, 00pa3yromas ¥ OCh;
TUTOIIA/Th OOKOBOW M TMOJTHOM MOBEPXHOCTH.

Konnveckast TOBEpXHOCTh, 00pa3yIoine KOHUIECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
moBepxHOCTH. KOHyc: OCHOBaHHME W BepITHHA, O0pa3yromias W OCh; IUIOMAAh OOKOBOW M TIOTHOM
MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BHICOTA; OCHOBAHMSI B OOKOBAs IOBEPXHOCTD.



Cdepa u mwap: nentp, paguyc, AMaMeTp; oMb MOBEpXHOCTH chepbl. B3anMHoe pacrionoxeHne
cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIoMmanb chepsl.

N300paxkeHne Texn BpalleHus Ha TNIOCKOCTH. Pa3BEépTka HUIMHIPA U KOHYCA.

KomOuHanmu Ten BpamjeHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJO CQepsl;
cdepa, BIMcaHHasi B MHOTOIPaHHUK, HJIH TEJIO BPAILCHUS.

[Tonsite 06 o6béMe. OcHOBHBEIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTONBHOTO
napaujenenumnena u cineactus u3 He€. O0bEM nunuHapa, konyca. O0bEM mapa u Iomaab cepsl.

[MonoGueie Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXAY IMJIOMIAASIMU TMOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuenust nunuHIpa (MapajulebHO U MEPHEHIUKYJSIPHO OCH), CEUeHMs KoHyca (TapajulenbHoe
OCHOBAHHIO U MPOXOJISIIIEe Yepe3 BEPIINHY), CEUCHUs [Iapa.

BeKTOpBI H KOOPANHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd W B mpocTpaHcTBe. CIOXKEHHWE W BBHIYMTAHHWE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha uyHcho. Pa3noxkeHne BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio
napanenenurena. PemeHue 3ajgad, CBSA3aHHBIX C NPUMEHEHHWEM TMpaBWJ JACHCTBHH C BEKTOPaMH.
[IpsmoyronpHas cuctema KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocteiimme 3amadun B
KoopauHaTax. YToi Mexay Bekropamu. CKaJsipHOE IPOU3BEICHUE BEKTOPOB. BhIunciieHe yriioB MEeXILy
NPSMBIMH | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/ MIPY PEIIEHNH TeOMETPUIECKUX 3aad.

IINTAHUPYEMBIE PE3YJIbTATbHI

JJUUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHMSI MporpaMMbl ydeOHOoro mpeaMera «MareMaTHKay
XapaKTepU3yIOTC:

I'paxknanckoe BocnuTaHue:

c(hOpMHPOBAHHOCTHIO TPAXKJAHCKOW TMO3HMIIMK OOYYAOMIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUHCKOr0 OOIIeCTBA, NPEJCTABIEHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHIA, MPOLIEAYP ITPaXkIaHCKOTO 00IecTBa (BEIOOPHI, OMIPOCHI U TIp.), YMEHHEM
B3aMMO/ICHICTBOBATh C COIMAIBHBIMI HHCTUTYTAMH B COOTBETCTBHH C MX (YHKIMSIMHA U Ha3HAUYCHUEM.

IlaTpuoTnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO POCCHICKOW TPAKIAHCKOW HJIEHTUYHOCTH, YBRXKEHHS K TMPONUIOMY U
HACTOSAIIEMY POCCHHCKON MAaTeMaTWKH, IICHHOCTHBIM OTHOIIEHHWEM K JOCTH)KCHUSM pPOCCHICKHX
MaTeMaTHKOB M POCCHICKON MaTEeMaTHYECKOW IIKOJBI, K MCIIOIIb30BAHUIO STUX JIOCTIKEHUH B JPYTHX
HayKaX, TEXHOJIOTHX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojaa; chOpMHPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TOBEIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM IOCTHXKEHUH HAayKu U
JIESATENIbHOCTHI0 YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOSHUE YCTOHYHMBOTO OYAyIIEero.

IcTeTHYECKOE BOCIIMTAHMNE:

ACTETUYECKUM OTHOILIEHHWEM K MHpPY, BKIIOYas 3CTETUKY MaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/ay, pEIICHUH, pacCyXIECHUH; BOCIPUMMYUBOCTEIO K MaTeMaTHYEeCKHM acleKTam
Pa3IUYHBIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTUYeCKHe 3HAHUS B WHTEpecax 370pPOBOTO U
Oe3omacHOro 00pasza XKU3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO (30pPOBOE NHUTAHUE,
cOaJaHCUPOBAHHBIA PEKUM 3aHSTHH M OTABIXa, PEryisipHas (U3MUEcKas aKTHBHOCTB); (pu3mdyeckoro
COBeleIeHCTBOBaHI/ISI, HpI/I 3AHATHUAX CHOpTI/IBHO-OSHOpOBHTCHBHOﬁ NCATCIIbHOCTHBIO.

TpyaoBoe BociMTAHME:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYIOJIIOOWS, MHTEPECOM K pas3iIudHBIM chepam
poeCCHOHATBEHON  NIEATENHPHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW W €€ TPWIOKEHUSIMH, YMCHHUEM



COBepIIaTh OCO3HAHHBIK BBHIOOP Oyaymied NpodeccHr W peaqu30BHIBATH COOCTBEHHBIC JKH3HEHHBIC
TUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHHIO M CaMOOOpa3oBaHHIO Ha
NPOTSHKEHUM BCEH JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHUIO B PELICHWM NPAaKTUYECKUX 3a/1adu
MaTeMaTHYeCKOH HalpaBICHHOCTH.

IK0JIOTHYeCKOoe BOCTIMTaHHe:

c(OPMHUPOBAHHOCTBIO  DKOJIOTMYECKOH  KYNbTYpbl, IIOHMMAaHHEM BIUSHHUSA  COLHMAJIBHO-
9KOHOMHYECKHX MPOLECCOB HA COCTOSHHE MPUPOTHON M COLMAILHON Cpellbl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa 9JKOJOTHYECKUX MpoOieM; OpueHTauueld Ha NpPUMEHEHHE MaTeMaTHUYeCKUX 3HaHWHM IS
peleHns 3a1a4 B 00JIaCTH OKpY’KaloIIeH Cpebl, TNTAHUPOBAHHS TMOCTYIIKOB M OLCHKH MX BO3MOXKHBIX
MOCJIECTBUMN IS OKPY>KaroIei cpebl.

LenHocTH HAYYHOI'0 MO3HAHMS:

c(OpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd M OOIIECTBEHHON MpPaKTUKH, NOHUMaHHUEM MaTeMaTH4eCKOW HayKH Kak c]epbl 4enoBeYecKOoil
JeSITeIbHOCTH, JTANOB €€ pa3BUTHA M 3HAYMMOCTH JUISL Pa3BUTHUS HUBWIM3AIUH;, OBIAJCHUECM S3BIKOM
MaTeMaTHKH W MaTeMaTH4ecKOd KyJNbTypoH Kak CpEeJCTBOM TIO3HAHHS MHPA; TOTOBHOCTHIO
OCYILIECTBIISTh MPOCKTHYIO U MCCIIE0BATENBCKYIO ACATENILHOCTh HHANBUAYAIBLHO U B TPYIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI
MertanpeaMeTHble pe3yibTaThl OCBOCHHUS IPOrpaMMbl yueOHOro mpeamera «MaTemaTHKa»
XapaKTepU3YIOTCs OBIaJICHHEM YHHBEPCAJILHBIMH HO3HAGAMENbHBIMU OeliCTNEUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCANLHBIMU Pe2YIAMUSHBIMU OeUCMEUAMU.
1) Vuusepcanvnvie noznasamenwvuvle Oeticmeus, obecneuusaiom Gopmuposanue 6a306blx
KOCHUMUBHBIX NPOYECCO8 00yYarowuxca (0ceoeHue Memooo8 NOZHAHUS OKpYjcarnujeco Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008amenbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayuel).
ba3oBble Jiornueckne geicTBUA:
®  BBIIBIAATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPHU3HAKNA MAaTEMAaTHIECKUX OOBEKTOB, OHATHH,
OTHOIICHUH MEXIy TOHITUSAME;, (OpPMYyITUPOBATh OMNpECNeHNs MOHSTHH; yCTaHABIMBAThH
CYLIECTBEHHBIH MPU3HAK KIaCCU(PHUKAIINU, OCHOBAHUS JUIT 0000IIECHHS U CPaBHEHUS, KPUTEPHUH
MPOBOJMMOTO aHAITN3a,;
® BOCIpUHHMATh, (QOPMYIUPOBATH W MPeoOPa3OBBIBATH CYKACHUS: yTBEpPIUTEIbHBIC U
OTpHLIATEeNbHbBIE, SIMHIUYHbBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

® BBUBIITh MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHUBOpeuus: B (hakTax,
JaHHBIX, HAONIONCHUSX W YTBEPXKACHHAX; Tpe/ularaTb KPUTEPUH JUIS  BBISABICHUS
3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;
e JenaTh BBIBOJBI C HCIOJNB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOUeHNH, YMO3aKIIOUSHHUH 10 aHAJIOTHH;

® TPOBOJIUTH CAMOCTOSITEIBHO JIOKAa3aTeNbCTBA MAaTEMAaTHUECKHX YTBEPXKICHUH (TpsIMBIE M OT
NPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, TNPUBOAWTH MpPUMEPhI M KOHTPIPUMEPHL;
000CHOBBIBaTh COOCTBEHHBIE CY>KACHUS U BBIBOJIBL;

e BbIOMpaTh Croco0 pemieHusi y4eOHOW 3aaaun (CpaBHMBAaTh HECKOJIBKO BApHAHTOB PELICHHS,

BBIOMpATH HanboJIee OXO/ISIINHN ¢ YYETOM CaMOCTOSITEIIHHO BBIICTICHHBIX KPUTEPUER).
Ba3oBble ncciienoBaTebcKue qeficTBUS:
® HCIOJB30BaTh BOMPOCHI KaK HCCIIEAOBATEIBCKUI HHCTPYMEHT MO3HAHUS;, (HOPMYIHPOBATH
BOIPOCHI, (PUKCHPYIOIIME TMPOTHBOpEYHE, MPOOJIeMy, YCTaHABIMBATh WCKOMOE W JIAHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3HIUI0, MHEHHE;

® [POBOJUTH  CAMOCTOSATENFHO  CIUIAHMPOBAaHHBI  JKCIIEPUMEHT,  HCCJIEJOBaHHE 10
YCTaHOBJICHHUIO OCOOEHHOCTEW MaTeMaTHYECKOro OOBEKTa, SIBJICHHUS, HPOLECCa, BBISBICHHUIO
3aBHCUMOCTEN MEKAY 0OBEKTaMu, SIBICHUSAMH, IPOLIECCAMMU;

®  CaMOCTOATENBFHO (OPMYJIMPOBAaTh OOOOLIEHHS M BBIBOJABI IO pe3yibTaTaM MpPOBEIEHHOTO

HaOJIIoIeHNs, UCCIE0BaHMs, OLIEHUBATH JOCTOBEPHOCTH MOMYYECHHBIX PE3YIbTaTOB, BHIBOJOB
# 0000IIEHHI;



MMPOrHO3UPOBATE BO3MOKHOC PA3BUTUC MPOUECCA, 4 TAKIKC BbIABUTATh MPCAIIOJIOXKCHUA O €ro
Pa3BUTHUU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

2)

BBIBIAT JAeUINTH MHGOPMAIMK, JAHHBIX, HEOOXOAMMBIX UII OTBETa HA BONPOC M JUIA
pelIeHus 33/1a4u;

BBIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHHKOB  PA3IMYHBIX  THUIIOB,  AHAJIM3UPOBATH,
CHUCTEMaTH3UPOBaTh M HWHTEPIPETUPOBATh WHPOPMALUIO Ppa3IHYHBIX BUAOB U (QOpM
NpeJCTaBICHUS;

CTPYKTYpUPOBaTh WHPOPMAIUIO, MPEACTABIATE €€ B pasiuyHbIX (hopMmax, WLIIOCTPUPOBATH
rpaduyuecky;

OLICHUBATh HAAEKHOCTh MH(POPMALIUH IO CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
Vnueepcanvnvie KoMMyHUKamug@nwle Oelicmeus, obecneuugsaiom cQopmMuposaHHOCHb

COYUANBHBIX HABBIKOG 0OYUAIOUJUXCSL.
Oo61ienue:

BOCHPHUHAMATh U (OPMYJIHPOBATH CYXICHHS B COOTBETCTBHH C YCIOBUSIMH W LEISMH
OOIIeHNS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHS B YCTHBIX M ITHUCBMEHHBIX
TeKCTaX, MaBaTh IIOSICHEHUS MO XOAY peIICHHs 3aJadd, KOMMEHTHPOBATh IOIyYCHHBII
pe3yJIbTar;

B XoJ/le OOCYXJEeHHS 3a/laBaTh BOMIPOCHl IO CYIIECTBY OOCYXTaeMOW TEMEI, MPOOIEeMEI,
pCIHaCMOﬁ 3a7a4u, BBICKAa3bIBaTh UACHU, HALICJICHHBIC HA IMMOUCK PCHICHUA; COMMOCTABIIATE CBOU
CYXKIOCHHUA C CYXXICHUAMU APYTUX YHACTHUKOB JUajiora, O6Hapy)KI/IBaTI) pas3in4yue u CXOACTBO
HO3UIINH; B KOPPEKTHOU (popMme (HOopMyTHpPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS,
NPEICTABIATh PE3yNbTaThl pEIICHHs 3aJadd, SKCIIEPUMEHTa, WCCICJOBAHUS, IIPOCKTa;
CaMOCTOATECIIbHO BI)I6I/IpaTI) (I)OpMaT BBICTYIUICHHSA C y‘-IéTOM 3aga4 MpEe3CHTaAlu U
0c0oOEHHOCTEH ayIUTOPHH.

CoTpyaHunyecTBo:

3)

MOHUMATh M HKCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHON M WHAMBHIYaJbHOW pPa0OOTHI INPH
pelieHuy y4eOHBIX 3ajia4; NPUHUMATh II€Jb COBMECTHOH JIEATEIBHOCTH, ILIAHUPOBATh
OpraHM3alMI0 COBMECTHOW pabOThI, PaCIpeeNsaTh BUIbI pa0OT, JOrOBapUBaThCs, 00CYKIaTh
MPOLIECC U PE3YJIbTaT PabOThI; 0000IIATE MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (00CYXIeHHS, OOMEH MHEHUH, «MO3TOBBIC
HITYpPMBD) M HHBIC); BBIMIOJHATH CBOIO 4YacTh pabOThl M KOOPIWHHPOBATH CBOW JCUCTBHS C
JPYTUMH 4WICHAMH KOMAHJbI; OICHMBATh KAYeCTBO CBOEr0 BKJIAJa B OONIMH MPOIYKT IO
KPUTEPHSM, cHOPMYITHMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTRUSI.

Vuueepcanvnvie pezynamuenwvle Oeticmeusi, 00ecneyusaiom GopmMuposanue CmviCio8bix

VCMAHOBOK U JCUSHEHHBIX HABLIKO8 TUYHOCTIL.
Camoopranu3auus:

COCTAaBIISITH IJIaH, aITOPUTM PEUICHUS 3a]]a4u, BEIOUPATh CrIoco0 pelieHust ¢ y4EToM
MMEIOIINXCS] PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIICHUH C y4€TOM HOBOM MH(pOpMAaIKH.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaMH IM03HAaBaTEIbHOMN pe(b.l'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMbIX HeﬁCTBHfI n
MBICIIMTCIIBHBIX  MPOILECCOB, HX PE3YyJIbTATOB; BJAJCTh crocobaMu CaMOIIPOBEPKH,
CaMOKOHTPOJIA poILecca U pe3yjibTaTa pCUICHUA MaTeMaTH4YeCKOMH 3aJa4u,

npeaABUACTb TPYAHOCTHU, KOTOPLIC MOI'YT BO3HHKHYTb MHpHU PCHICHUM 3aJia4u, BHOCHUTH
KOPPEKTHUBBI B ACATCIbHOCTh HAa OCHOBE HOBBIX O6CTO$IT€.HBCTB, JaHHbIX, HaI\/IUIeHHBIX OIIII/I6OK,
BBIAABJICHHBIX pr,Z[HOCTeﬁ;



® OICHUBATb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSAM, OOBACHATH NMPUYMHBI TOCTHXKECHHS
WIN HENOCTIDKCHUS PE3yJIbTaTOB JIEATENbHOCTH, HAXOOUTh OIIMOKY, JaBaTh OICHKY
MPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOYKA, MIPSIMasi, TIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBHSI U3 HUX MIPHU PELICHUU F€OMETPUUYECKHX 3a/1ad.

OnepupoBaTh MOHITUSMHE: MAPATIIETBHOCTD U MEPIEHANKYISPHOCTD MPSMBIX U IIOCKOCTEH.

KnaccudpuurpoBaTh B3auMHOE pacroioKeHHUE MPSIMBIX U IIIOCKOCTEH B IPOCTPAaHCTBE.

OnepupoBatTh NOHATHSMU: IBYTPaHHBIN YTOJl, TPaHu IBYTPaHHOTO yriia, pedpo ABYTPaHHOTO yTJa;
JUHEHHBIN yToJ IBYTPaHHOTO YIila; FpaaycHas Mepa IBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHUK, BBIMYKIIBIH M HEBBIMYKIBIH MHOTOTPaHHHK, 3JIEMEHTHI
MHOTI'OI'paHHUKA, HpaBHHBHBIﬁ MHOI'OIrpaHHUK.

PacriosHaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHHKOB (IHpPaMuia; TpH3MA, HPSMOYTOJIBHBIH
napaJuiesIeTnuIe]], Ky0).

KnaccudummpoBath MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS JUISI KIIACCU(PUKAIH (BBITYKIbIE U
HEBBINTyKJIBIC MHOTOTPAaHHWKH; TIPaBWIGHBIC MHOTOTPAaHHMKH; TIPSMbIe ¥ HAKJIOHHBIE IPHU3MBI,
napaJuIesIeTHITe bl ).

OmnepupoBaTh MOHATHAMH: CEKYyIIast INIOCKOCTh, CEYEHHE MHOTOTPAHHHKOB.

OOBSICHATH IPUHIHITBI TIOCTPOCHHS CEYSHUH, HCIIONIB3YST METO/] CIIE/IOB.

CTpouTh CeYeHUsI MHOTOTPAHHHKOB METOJIOM CJIEIOB, BBITIONHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
W3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHHU3Y.

Pematp 3amaum Ha HaxXOXKICHHE TEOMETPHYECKMX BEJIMYMH IO 00paslaM WM alropuTMam,
NPUMEHSSI M3BECTHBIC AaHAJTUTHYECKUE METOIBI IPH PEIICHUH CTaHJAPTHBIX MAaTEMaTHYeCKHX 33714 Ha
BBIYHCIICHHE PACCTOSHUNA MEX/Ty IByMSI TOUYKaMH, OT TOYKH J0 IPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEKITY
CKPEIIUBAIOIINMHCS TIPSIMBIMHU.

Pematp 3amaum Ha HaxXOXKICHUE TEOMETPHYECKMX BEIMYMH IO 00pa3laM WM aIrOpUTMaM,
NPUMEHSSI M3BECTHBIE aHAJTUTHYECKUE METOIBI NP PEIICHUH CTaHJAPTHBIX MaTeMaTHYeCKHX 33/1a4 Ha
BBIYHCIICHHE YTJIOB MEXKIY CKPEIIMBAIOMIMMHCS NPSMBIMH, MEXIy NPSIMOW U IUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Bbruncnare 00bEMBI M IUIOMIATM TTOBEPXHOCTEH MHOTOTPaHHHMKOB (IIpU3Ma, HHpaMuaa) c
OpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOIICHMS MEXIY IUIOMAIIMH TOBEPXHOCTEH, 00BEMaMHU
NO000HBIX MHOTOTDAHHHUKOB.

OHepI/IpOBaTB IMOHATUAMU: CUMMETPHUA B HNPOCTPAHCTBE, LHCHTP, OCb U IUIOCKOCTH CUMMETPHUU,
HEHTP, OCh U INIOCKOCTh CHMMETPHUHU (UTYPHI.

W3Bnekarp, mnpeoOpa3oBbIBATh M HHTEPHPETUPOBATH WHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (HUTYPax, MPEJCTABICHHYIO Ha YepTeXax U PHUCYHKaX.

[IpumensTh reomeTprdeckue GakThl IS PEHICHUST CTEPEOMETPUIECKUX 3aj1a4, TPEATONararmx
HECKOJILKO IaroB peui€Husd, €CJIN yCJIOBUA NIPUMEHCHW 3a/IaHbI B SIBHOM Q)opMe.

IIpuMeHATh mpocTeline MpOrpaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKALMOHHBIE CUCTEMBI
NIPY pElICHUH CTEPEOMETPHUYECKHX 3a/1aY.

IIpuBOoAUTE NpUMEpPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U KU3HHM, PacCIO3HABATh
IIPOABJICHUC 3aKOHOB I'COMETPHU B UCKYCCTBE.

IIpuMeHATh NOJyYEHHbIE 3HAHUS HA MTPAKTUKE: aHAIM3UPOBATH PEAJIbHbIE CUTYallUd U IPUMEHSITh
W3yUYCHHBIC TIOHSATHS B MPOIECCE IMOKMCKA PENICHUS] MaTeMaTH4ecKH CcHOpMYyITHMpPOBAHHOW MPOOIIEMBI,
MOACIUPOBAThL PCAJIBHBIC CUTyallMM Ha A3bIKE T'€OMETPUH, HCCICAOBATH IIOCTPOCHHBLIE MOIACIN C
WCIIOJIb30BaHMNEM TE€OMETPUYECKUX TOHSATHH WM TEOpEM, ammapara aiareOphl; pemath MpaKTHYeCKue
3a7a4M, CBA3aHHBIE C HAXO)KJCHUEM T€OMETPUYECKHIX BEINYHH.



11 KJIACC

OnepupoBaTh MOHATUAMH: IHJIHMHAPUYECKAsh IMOBEPXHOCTb, OOpa3ymoIIUe HIMHIPUICCKOM
MOBEPXHOCTH; LWJINHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yloline KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuueckas TOBEpXHOCTb.

Pacnio3naBaTh Tena BpameHus (WWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOMTyYESHHUS TEJ BpaILlCHHS.

KnaccudpuurpoBaTh B3auMHOE pacroiokeHne cepbl U INIOCKOCTH.

OnepupoBaTh MOHATHSMH: IAPOBOH CErMEHT, OCHOBaHUE CETMEHTa, BHICOTA CErMEHTa; MIapOBOM
CJIO, OCHOBaHHUE MIAPOBOTO CJIOSI, BRICOTA IIAPOBOTO CJI0S; IAPOBOH CEKTOP.

Boruncnate 00BEMBI M IUIOIIANM TOBEPXHOCTEH TeJl BpalleHUs, TCOMETPUYECKHX Tell C
npuMeHeHueM Gopmy.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHHUK, BIUCAHHBIA B cdepy M OMHUCAHHBIA OKOJIO Cepsl;
cdepa, BIMCaHHAs! B MHOTOIPAaHHUK WIIM TEJIO BpPAILlCHHS.

BBIUUCIATE COOTHOIIEHHUS MEXKAY TUIOMIAIMHA TOBEPXHOCTEH 1 06bEMaMu MOTOOHBIX TEIL.

N300paxats n3ydaeMbie GUTYPHI OT PYKH U ¢ TIPUMEHEHHEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TUIOCKHUE YePTEKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (QUTYD: BUI CBEPXY,
cOOKy, CHH3Y; CTPOUTH CEUCHHUS TEJl BpaAILlCHHS.

W3Bnekarb, WHTEPIPETUPOBATH W MNPE0OPa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuiecKux (QUrypax, IpeICTaBICHHYIO Ha YepTeKax U pUCYHKaX.

OnepupoBatTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBHIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, O0OBICHATH, KAKMMHU CBOMCTBAMH OHHU 00/1aal0T.

[TpuMeHSTH PaBUIIO MapauIeIIeIHIIe .

OmnepupoBaTh MOHATHAMH: JEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroid MEXIy BEKTOpaMH, CKaIsIpHOE NpPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBHI.

Haxomute cymMMy BEKTOpOB M IIPOHM3BEACHHE BEKTOpa HA YHCIO, yrojl MEXIy BEKTOPaMH,
CKaJISIPHOE MTPOM3BECHIE, PACKIIa IbIBATH BEKTOP M0 JIByM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPaBHEHNEM B JIEKapTOBOM CHCTEME KOOP/AMHAT.

[TpumeHsTH reoMeTpudeckre (GakThl Ul PEICHUs] CTEPEOMETPHYECKUX 3aad, peIIoIararoux
HECKOJIBKO IIaroB PEeIIeHNUs, €CIIH YCIOBHS IIPIMEHEHHS 3a/1aHbI B SIBHOH (opMme.

Pemate npocTeiiinie reoMeTpuYecKre 3a/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/1A.

Pematp 3a1aun Ha JJOKA3aTENbECTBO MAaTEMAaTHYECKUX OTHOIICHUH U HAX0XKIEHUE T€OMETPHUYECKUX
BEJIMYMH MO 00paslaM WM aJrOpUTMaM, NMPUMEHSS M3BECTHBIE METOJBI IPH PELICHHH CTaHIAPTHBIX
MaTeMaTHYeCKUX 33/1a4.

[IpuMeHsATH MpoCTeHIe MPOrpaMMHBIE CPECTBA U IJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
NP PELICHUH CTEPEOMETPUIECKHX 3a/ad.

[IpuBoANTE TpUMEpPHl MaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B NMPHUPOAE M >KU3HH, PAaCIO3HABATh
NPOSIBIIEHHE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHsTH MONTyYeHHbIC 3HAHUS Ha MPAKTHKE: aHAIN3UPOBATh peallbHbIE CUTYallul ¥ IIPUMEHSThH
W3yUYCHHBIC TIOHSATHS B TPOIECCE IMOKMCKA PENICHUS] MaTeMaTH4ecKH cHOpMYyITHMpPOBAHHON MPOOIIEMBI,
MOJICIUPOBATh peallbHble CHUTyallMd Ha SI3bIKE T€OMETPHUH, HWCCIENOBAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TEOMETPUYECKUX TMOHSATHH W TeOopeM, armapara aireOpbl; pemarh MPaKTUYecKhue
3aJ1auM, CBS3aHHbBIC C HAXOXICHUEM TeOMETPUIECKUX BEJIUIMH.



TEMATHYECKOE IIJNTAHUPOBAHMUE

10 KJIACC
KosauuyecTBo yacos DJ1eKTpPOHHbIE
Ne (uudposrie)
HaumenoBanue pa3aejoB U TeEM NMPOorpamMmmabl K()]-[Tp()ﬂl,ﬂl,le HpaKT“qecRue
n/n Bceero o0pa3oBaTeJibHbIE
padoThI padoThl
pecypcesl

1 Benenue B crepeomeTpuio 10

2 [Ipsimble U IOCcKOCTH B IpocTpaHcTBe. [lapannenbHOCTh NPSIMBIX U IIIOCKOCTEH 12 1

3 [lepnieHAUKyYIAPHOCTD NPSAMBIX U IUIOCKOCTEH 12

4 Vsl MeXy OPSMBIMH U IJIOCKOCTSIMU 10 1

5 MHororpaHHuKu 11 1

6 O0BEMBI MHOTOTPAaHHUKOB 9 1

7 [loBTOpeHMeE: ceueHusl, PaCCTOSIHUS U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
11 KJIACC

KosmyecTBo yacos DJIeKTPOHHBIE
Ne (uudpoBbie)
HaunMmeHoBaHuUe pa3aesioB H TeM NPOrPaAMMbI KoHTpOJILHBI IpakTHyeckne
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThl
pecypcsl

1 Tena Bpauienus 12

2 O6BEMBI TEN 5 1

3 BekTopbl 1 KOOpAMHATBI B IPOCTPAHCTBE 10 1

4 TloBTopenue, 06o0menne, cucTeMaTH3aIMs 3HAHUN 7 1
OBILEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Marematuka. ['eomerpust, 10 knacc/ Mep3amsk A.T'., Homuposckwuii 1. A., [lononckwuii B.b., Sxup
M.C.; moxn pemakumeii [Togonasckoro B.E., O0miecTBO ¢ orpaHHdeHHON OTBETCTBEHHOCTHIO
Wznarensckuit nentp « BEHTAHA-I'PA®»; Akmoneprnoe obmectBo «M3aarensctBo «lIpocBemmenne»

» Marematuka. ['eometpus, 11 kmacc/ Mepamsk A.l'., Homuposckwuii 1. A., [Tononckwuii B.b., Sxup
M.C.; moxn pemakumeii [Togonasckoro B.E., O0miecTBO ¢ orpaHHdeHHON OTBETCTBEHHOCTHIO
M3narenbckuit nearp «BEHTAHA-T'PA®y; AkmmonepHoe oomectso «M3marensctBo «IIpocsemeHues

METOANYECKUE MATEPHUAJIbI U1 YYUTEJISA

3uB b.I' lunaktuueckue Marepuansl o reometpun A 10 kmacca — M.: [Ipocsemenue, 2011.
e  HayuHo-TeopeTuuecKkuil 1 METOOUYECKUH XypHaI «MaTtemMaTuka B IIKOJIE»
e BEsxeHenmenbHOe yu4eOHO-METOIUUECKOE TIPUITOKEHHE K raseTe «IlepBoe ceHTIOps» MaTteMaTHka

e 10.A. I'naskos, .U. IOauna, B.®. byry30B. Pabouas Terpaapr no reomerpun st 10 kimacca. — M.
IIpoceemenue, 2009.

e b.I. 3uB, B.M. Meiinep, A.Il. baxanckuit. 3agauu no reomerpuu s 7 — 11 kmaccoB. — M.:
IIpoceemenue, 2003.

e CM. Caaksn, B.®. byry3zoB. M3zyuenue reomerpun B 10 — 11 knaccax: Mertonuyeckue
PEKOMEHIAINH K YYCOHUKY.

e Kwuura qug yunrens. — M.: [Ipocsemienue, 2010

e Anémuna T.H.OOyuaromme u mnpoBepounsie 3amanus. ['eomerpus, 10 kmacc. — «MHTEmEKT —
ueHTp», M., 2001

o AunteoB [1.U. Tectol. ['eomerpus, 10 — 11 knacesl. — M., «/lpoday, 2000

o Koganesa ['."1, Mazyposa H.W. 'eomeTpusi. 10-11 kmacchl: TeCThI Jyisi TEKYIIETO H 0000MIAIONIETO
KoHTpoJis. — Bonrorpan: Yuurens, 2006..

e Sposenko B.A. Iloypounsie pazpabotku no reomerpun. 10 xiracc. JnuddepeHnnpoBaHHBINA TOIXO/.
—M.:BAKO, 2006.

e JSposenko B.A. Tloypounbie pa3zpaboTku mo reomeTpuu. 11 wiacc. JduddepeHumpoBaHHbII
noaxoja. — M.:BAKO, 2006.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HurepHer-pecypce «OTkpbiTas Matematrka. Crepeomerpusi». — Www.college.ru

Ilepedyenb nM(pPPOBBIX M JICKTPOHHBIX 00Pa30BATEJIbHBIX PECYpPCOB

Conep:xanue Anpec

XpaHuiuine eIuHOM KOJUIeKIMH IM(POBBIX 00pa3oBaTeNbHBIX pecypcos, rae | http://school-collection.edu.ru
HPEICTABIEH HIUMPOKUI BBIOODP 3JEKTPOHHBIX OCOOUI

®denepanbHas cucrema nH(pOpMaMOHHO-00pa30BaTEILHBIX pecypcos | http://wmolow.edu.ru
(MHpOPMAIIMOHHBIN MTOpPTAN)
XpaHWJIMIIEe HHTEPAKTHBHBIX JICKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB http://fcior.edu.ru

Marepuaisl U H3yUEHUS U TIPETOIaBaHNs MATEMATHKH B mKkose. Temaruueckuit | http://www.numbernut.com/
COOpHUK: YHcla, IPpOoOH, CIOKEHHE, BEIYUTAHKE U Tp. TeopeTHdeckuil MaTepual,
3aj1a4H, UTPBI, TECTHI

Kostekiist KHHUTr, BUAEO-JIEKIMH, MOAOOpPKAa 3aHMMATEIbHBIX Marematuueckux | http://www.math.ru
¢daxroB. WHopmanus 00 oNUMIIHagaxX, HAYYHBIX IIKOJAX [0 MAaTeMaTHKE.
MenunaTteka

CeTh TBOpYECKHX yuHTeNeH. Meromudeckue mocobust st yuutens; yduebuo- | http://www.int.ru
METOAMYECKHE MO0COoOus; CIOBAapH; CIPAaBOYHUKH; MOHOTpaduy; yIeOHHWKH;
paboure TeTPajiy; CTAThH IEPUOANIECKOM IeaTh

«Yuntens.py». [lenarornueckue MacTepcKue, Wurepuer-obpazosanue. | http://teacher.ru
Jlucranimonnoe oopasopanue. Karanor pecypcoB «B MOMOIIb yUUTETIOM http://teacher.fio.ru



http://www.college.ru/

Kparkasi ucTopusi MareMaTHKH: C JPEBHHX BpEMEH /0 3MOXH Bo3poxiaeHus.
IToptpeTs! n 6uorpadun. COOBITHS W OTKPBITHS

http://sbiryukova.narod.ru

[IpaBunbHBIC MHOTOTPAHHUKH: JIOOOMBITHBIC (DAKThI, HCTOPHS, MPUMCHCHUE.
Teopema Diinepa. [InaToHOBBI 1 ApXHUMENOBHI Tella. bruorpadudeckue cBEACHHS O
ITnarone, Apxumene, EBkinie U Ipyrux y4eHbIX, UMCIONIUX OTHOIICHUE K TEME.
MHOTOTpaHHUKH B HCKYCCTBE U apXUTEKType. 3aHUMATENIbHBIC CBEICHUS O
HCKOTOPBIX JHHUAX JIMHUU: ONpeiescHUs, TIOOOMBITHBIC (DAKThI, MPUMEPHI
ucnonb3oBaHus. ['unepbona, napadosa, 3JUTUIC, CHHYCOUA, CIIMPAib, [IUKIOU/A,
Kapuouaa

http://www.tmn.fio.ru/works/

IToaroroBka k sK3amMeHam

https://math-ege.sdamgia.ru
http://alexlarin.net

MaremMaTHyeCcKue 3TH/Ibl

www.etudes.ru

DJIEKTPOHHAs MIKOJA «3HAHUKAY)

http://znanika.ru/

I/IHTepaKTI/IBHOG TIPUJIOKCHHUC JJIs1 COCTABJICHUSA 3aJJaHu

https://learningapps.org

MHoro nocobuii MOKHO CKadaTh

http://www.alleng.ru/edu/math1.htm

Tectuposanue online 5-11 kaccel

http://lwww.kokch.kts.ru/cdo/

Hogrle TexHOIOTHHN B 00pa30BaHUH

http://edu.secna.ru/main/

ITyteBogutens «B Mupe Hayku» Ul HIKOJIBHUKOB

http://mwww.uic.ssu.samara.ru/~nauka/

Merasnuuknoneaus Kupuia u Medonust

http://mega.km.ru

Caiitbl « Mup SHITUKIIONE NI

http://www.rubricon.ru/
http://www.encyclopedia.ru/

Martepuansl EI'D u THA

http://www.fipi.ru/

Odunmanphelii caiit EI'D

http://www.ege.edu.ru/

Poccuiickuit 06pHan3op

http://obrnadzor.gov.ru/

®denepanbHbIN MOPTal, OTPOMHOE KOJIMYECTBO MaTepHralia, B TOM YHclie OHJIaiH-
tectsl EI'D u 'MA o Bcem npeameTam

http://www.edu.ru/index.php

MunucrepcTBo oOpazoBanust PO

http://mww.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

OTKpPBITHIH OaHK 3aaHUI 0 MATEMATHKE http://mathege.ru
JUJist KITACCHOTO PYKOBOJAUTENISI U YUUTEIISI-IPEAMETHUKA http://www.proforientator.ru/
Bce o EI'D http://www.ctege.org/

Poccuiickoe oOpa3zoBaHue- eaepanbHbIN MOPTAJ, BCE IPEIMETHI

http://www.edu.ru/moodle/

IInataoe TECTUPOBAHUEC, €CTh OANH OecriaTHBIN JEMOTECT

ttp://www.rustest.ru/ege/
http://www.college.ru/

Bamanus UKT

http://www.matematika-
na.ru/5class/mat 5 11.php

TectupoBanne UKT

http://www.kokch.kts.ru/cdo/index.htm

MHoro UHTEpEeCHOro

http://shimrg.rusedu.net/category/646/157
6

MHoro Bcero ckadarhb

http://lwww.uchportal.ru/load/25-1-0-
11708

EI'D tpenep

http://lwww.ege-
trener.ru/otveti trig_upr.php#

[one3nsle pa3nens! (Ypok + aTrectamys +...)

http://k-yroky.ru/load/13-1-0-821

CeTb TBOpUYECKUX yUHUTENEH

http://www.it-
n.ru/communities.aspx?cat_no=4460&lib_
no=31650&tmpl=lib

Dk3aMeHbl. TeMaTHUecKue IIaHEbL. Hoypoqﬂoe IJIaHUPOBAHUEC. MGTOZ[I/ILICCKaSI
KOIIWJIKA. I/IH(I)OpMaHI/IOHHI)IG TCXHOJIOT'MH B IIKOJIC

http://www.uroki.ru/

HoBocTy, MeTo¥Ka ¥ ONBIT IPENOaBaHus YYCOHBIX PEAMETOB, MEIarOrMICCKIe
TEXHOJIOTHH, yYeOHbIC 3aBEICHUS, YPOBHH H CTYNEHU OOpa30BaHHsS, OPTaHBI
yIpaBlieHUs] 00pa3oBaHueM, 00pa30BaTeNIbHBIE COOOIIECTBA H JIP.

http://www.pedsovet.ru/

CTaH,HapTLI O6paSOBaHI/Iﬂ, y‘Ie6HLI€ IIaHBI, METOAUYCCKHE pa3pa60TKH, oOomeH
OIIBITOM

http://www.college.ru/

Bonblias KoJeKnus myOIuKauid M0 METOAWUKH MPENoJaBaHHs BCEX MPEIMETOB
IKOJILHO# POrpaMMbl, HAITpUMep: MpenogaBaHue MaTeMaTHKH - 583

http://wwwv.festival.1september/

HoBoctu. DnextponHblii xypHan "Bomnpocsl MHTepHeT-0OpazoBaHus"; KHUTH
yauTeno; mybnukanuu. OTAeNbHBIE pa3fensl 1Mo BCeM MNpeaMeTaM IIKOJIbHOU

http://www.new.teacher.fio/




NporpamMMbl  (QHIJIMMCKWIM, acTpOHOMUS, Owoyorus, (U3HMKa, XUMHS W Jp.).
Kaxnplit paszmen BKIOYaeT MOAOOPKM MaTepuanoB W KOHKPETHBIE CCBUIKU IIO
TeMaM: 00pa3oBaTeIbHBIE TIPOrPaMMBI MO MPEAMETY; K YPOKY T'OTOBBI; KHW)KHBIN
KoMInac

JucrannuonHoe oOpa3oBaHuE:
UHTEpHeT-KypHau "Diigoc"

KypChbl, OJIUMIIMAAbl, KOHKYPCBI, MPOCKTLI,

http://eidos.ru/

MHoro MaTtepurajia 1o HalpaBJICHUAM NOATOTOBKH, np06H0e TCCTUPOBAHUC T10
Pa3sHbIM IpE€AMETaM

http://www.gotovkege.ru

J1J1s1 BBIIYCKHUKOB U a0MTYPHEHTOB, PYKOBOJICTBO O podeccusiM

http://www.ucheba.ru/ege/

Buneoypoku viddeouroki.net
IIpoieHka https://www.prodlenka.org/
Iemaror24 https://portalpedagoga.ru/

Ypoku MaTeMaTUKU

https://interneturok.ru/article/uroki-
matematiki

O6paSOBaTeJ’ILHLIﬁ TIopTaj «Poccuiickas DJICKTPOHHAs IIKOJIa»

http://resh.edu.ru/

Pocmeronkabuner PD (quis BeOHMHAPOB)

http://pocmeronkabuner.pg/Hosoctn/

3aByd

http://www.zavuch.ru/

JICO

https://diso.ru/

Enusblil ypok

https://www.e IuHBITYPOK.pD/

Tpenaxep BIIP

https://control.lecta.rosuchebnik.ru/ms-
controlwork-
vpr2018/eer/f2548a/index.xhtml

KoHCTpyKTOp TpamMoT

https://offnote.net/gramota/

Ypok PO.

https://ypok.pd/login

TecTbl, KpoccBOpBL, Toruyeckue 3agauu, BITP

https://onlinetestpad.com/ru/test/11005-
olimpiada-po-matematike-5-klass

[Ipe3eHTanu o MaTeMaTHKe

https://easyen.ru/index/katalog/0-95

TexHOJIOTHYECKUE KapThl YPOKOB

https://compendium.su/

Karanor 6ecriaTHbIx BUACOYPOKOB

http://email.infourok.ru/click.html?x=a62e
&lc=YnG&MCc=w&s=0Y3Q&U=3&y=2&

Bbecmmaranie BC6I/IHapLI CO CBUACTCIILCTBAMUA (C TGCTOM)

http://email.infourok.ru/click.html?x=a62e
&lc=Yng&mce=w&s=0Y3Q&U=3&y=7&

Koncmextsr YPOKOB 1 IIPE3CHTALINN

https://www.uchportal.ru/load/24-2

YueOnuku Bce it Becex kimaccoB. OI'D m EI'D. McecnenoBarensckue pabOTHI —
CKayaTh OecIuraTHO

https://fizikadlyvas.ru/

IIpo mkony

https://proshkolu.ru/user/remind/8318402
318/

WntepakTuBHas padboyast TeTpaib

https://edu.skysmart.ru/teacher/homework
/nakanobudu

M — 6 - BIIP BapuanT 1

https://edu.skysmart.ru/student/rirepaseto

bubnuoreka suneoypoxos MTHTEPHETYPOK.PY

https://interneturok.ru/?utm_medium=ema
il&utm_source=UniSender&utm_campaig
n=Kak+ne+zabyt%27+matematiku+za+let
0%3F

IIpocBelieHue — UHTEpHET- Mara3uH

https://shop.prosv.ru/

HpOFpaMMLI OJICKTHUBOB 10 BCEM IPEAMETaAM

https://wiki.soiro.ru/@OPYM_%22BBE/IEHUE_®E
JEPAJIBHOI'O I'OCYJAPCTBEHHOI'O OBPA3
OBATEJIbHOI'O_CTAHJAPTA CPEJHEI'O_Ob
IIET'O_OBPA30OBAHNMA%22#.D0.9F.D0.A0.D0.9
E.D0.93.D0.A0.D0.90.D0.9C.D0.9C.D0.AB_.D0.A3
.D0.A7.D0.95.00.91.D0.9D.D0.AB.D0.A5_.28.D0.
AD.D0.9B.D0.95.D0.9A.D0.A2.D0.98.D0.92.D0.9D
.D0.AB.D0.A5.29_.D0.9A.D0.A3.D0.A0.D0.A1.DO.
9E.D0.92

MHoro pabo4ux mporpamm, JUIaKTHUYECKUX MaTePHaJOB, YPOKOB, IPE3CHTAIIIHA

https://www.institute-of-
education.com/methodlib/357/160148




Ioarotoeka k EI'D ¢ 10 kmacca — mimapraikd, CIPaBOYHHKH, CCHUIKH, TeMbl, | https://ege-
KOTOPBIX HET B yueOHHKe. OueHb MHOTO MoJIe3HOH mHpopManuu ast mpoBeaeHus | study.ru/ru/ege/materialy/matematika/
JJICKTHBOB




