MHWHHUCTEPCTBO NPOCBEHIEHAS POCCHIICKOW ®EJIEPAIIUN
MunncTrepcTBO 00pa3oBanus u Hayku Hukeropoackoi odsactu
AenapTaMeHT 00pa3oBaHMs AIMUHUCTPANMH ropoaa J3ep:xuHcka

Huxeropoackoii odsiactu

MBOY IIxkosa Ne 9

PABOYAS ITIPOTPAMMA
(ID 1294461)

yueOHoro npeamera «I'eomerpusi. ba3oBbiili ypoBeHb»
st ooyuarornuxcs 10-11 knaccos

r. J3ep:xxunck 2023



INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «I'eoMeTpus» 6a30BOT0 YPOBHS ISl O0yUYaIONTUXCS
10 —11 kmaccoB pa3paboTana Ha ocHoBe deaepanbHOr0 rocyIapCTBEHHOrO 00pa30BaTEIbHOIO
CTaHaapTa cpeaHero oodmero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM,
HPEABIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, U TPAIUIMNA POCCHUICKOr0 0Opa3oBaHMS.
PeaJII/I3aHI/I51 IporpaMmabl o0ecreunBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSAMU,
COCTaBJSIFOIMMUA OCHOBY JUIsSi CaMOPa3BUTHS W HENPEPHIBHOTO 00pa30BaHMUs, IEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca TEeOMETPHHM Ha YpPOBHE CpEIHEro O0IIero oOpa3oBaHHS
00yCIIOBJICHA TPAKTHYECCKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PAa3BUTHUsI O0YYarOIUXCs, (OPMHUPOBAHUS
(GYHKIIMOHATBPHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIMILINH.
PazButne y oOydaromiuxcsi NMPaBHJIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHYECKHUX a0CTPAKIIMA, COOTHOIICHUH PEATbHOTO W HCABHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHUYeCKON HAayKOH SIBJICHMI U MPOIECCOB peaJbHOr0 MUpPa, MECTe T€OMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTr0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJIS /IalTAllAH B COBPEMEHHOM OOIIECTRE.

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEr0 OOIIero
o0Opa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh W3YYCHHUS KakK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHHe, (GopmMupyemMoe Mpu H3YYCHUH OOYYAIOUIMMUCS TMOHATHIHHBIX
OCHOB TE€OMETPUHM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pEelICHUS
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUH 33/7a4 €CTECTBEHHO-HAyYHOTO IIMKIJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JEATSIILHOCTH 4esioBeka. OpHeHTaIs JeioBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHUE €T0 COLUATBHOTO OBITHS, (hOpMa OTPAKECHHSI OKPYKAIOLIETO MUPA, YCIOBUE YCIEITHOTO
TTO3HAHUS " AKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OmnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEANHSIET pa3HbIe BUJIBI YYEOHON U TPYTOBOM NEATEIHHOCTH,
SBIIICTCS OJHUM W3 TPO(ECCHOHATHLHO BaXKHBIX KauecTB, ITO3TOMY aKTyallbHA 3ajada
dbopMupoBaHUS y 00yUaONUXCS TPOCTPAHCTBEHHOTO MBIIIIJICHHS KaK Pa3HOBUAHOCTH 00pa3HOTO
MBINUICHASI — CYIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYCCKOW JIEATEIHHOCTH IT0
MHOTHM HalpaBJICHUSM.

Ilens ocBoeHUsT mporpaMmMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE 00ydEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOy4arommxcs depe3 obOecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JIeNCTBUH, cien(pUIHBIX TEOMETPUU, BOSMOKHOCTH YCIIEIITHOTO MPOI0JDKEHUS 00pa3oBaHUs IO
CHECHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[Tporpamma 1o reoMeTpuu Ha 6a30BOM ypOBHE IIpeIHA3HAYEHA JJI 00yUYaIONTUXCS CPeaHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHCHUH Ha YPOBHE OCHOBHOTO OOIIIEro



oOpazoBanus. Takum oOpa3zom, oOydarommecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH 0OIIue
MaTeMaTHYeCKUEe YMEHUs, CBSI3aHHbIE CO Celn(PUKON reOMETpUN U HEOOXOAUMBIE IS AKHU3HHU B
COBpeMEHHOM oOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO OoJiee
ri1yOOKO, €ciii B JalbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAaHUSIX B
npodecCuOHATBLHON 1eATEEHOCTH.

JlocTHKEHHE LIeJIM OCBOEHHUS IIPOTrPaMMBbl 00€CIIEUNBAETCS PELIEHHEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHBIMU 3ajauaMi OCBOCHHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opmupoBaHuE NMPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOM KYJIBTYPhI K OCO3HAHHE
e€ B3aMMOCBSI3U C OKPY>KAIOLIM MUPOM;

e (opmupoBaHuE MPEACTABICHUS O MHOTOTPAaHHHUKAX U TeJlaX BPallleHUs KaK O BaKHEHIITNX
MAaTCMAaTUYCCKUX MOJCIAX, I[MO3BOJIAIOMIUX OIMMChIBATH W H3Yy4YaTb Pa3HbIC SABJICHUA
OKPY’KAaroIIero MUpa;

e (¢dopMHpOBaHHE yMEHHUS paClO3HABaTh Ha YEPTEXKaX, MOJEISAX W B pPEaJTbHOM MHpPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

e OBJIQJICHWE METOJaMM peHICHUS 3aJa4 Ha TOCTPOCHHS Ha  HM300paKEHUsIX
MPOCTPAHCTBEHHBIX (UTYD;

. q)OpMI/II)OBaHI/Ie YMCHUA OIICPUPOBATH OCHOBHBIMHA NOHATUAMHA O MHOTOT'PpaHHUKAX U TCJIaX
BpAIlleHUsI U UX OCHOBHBIMH CBOWCTBAMU;

e OBJIQJICHWE AITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 3a/a4; (OPMHUPOBAHUE YMEHHS
NPOBOAMTHL  HECIOXKHBIE  JOKa3aTeNIbHbIE  PAacCyXIEHHUS B  XOJI€  pEHICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 3324 C TPAKTUIECKUM COJICPKAHUEM;

e pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
MMO3HAaBATCIILHOM AKTUBHOCTH, UCCIICAOBATCIBbCKUX YMCHHﬁ, KPUTHUYHOCTH MBIIIJICHUSA

e (dopMupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'EOMETPUU: yMEHHE
Pacrio3HaBaTh MPOABJICHUA I'€COMCTPHUICCKUX HOH?ITI/II\/’I, 00BEKTOB U 3aK0H0M€pHOCTCI\/JI B
peasbHBIX JKU3HEHHBIX CHUTyalUsAX M TNpPU HU3YYECHUM JpYTUX Y4eOHBIX NpPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, POPMYIMPOBATH UX HA A3bIKE T€OMETPUUI
U CO3[aBaTh reOMETPUYECKHUE MOJIENH, IPUMEHATh OCBOCHHBIN reOMeTpUYECKUi anmapar
AJid pCHICHUS TMPAKTUKO-OPHCHTHPOBAHHBIX 3aAda4, HWHTCPHPECTUPOBATH W OLCHHBATDH
MOJIy4EeHHBIE PE3YJbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOUEHHE B KYpC CTEPEOMETPHH B
Hayajle ero U3y4eHus 3a/1ad, pelaeMblX Ha YPOBHE MHTYUTHUBHOIO MO3HAHMS, U ONPEIeTEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOI'O  MBIIUICHUS, CTUMYJIUPYET MpPOTeKaHWEe WHTYHUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYECHHIO IIPEIMETA.

[Ipeamourenue oTHaéTcss HATMAAHO-KOHCTPYKTHBHOMY METOJy OOy4YeHHs, TO €cCTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEM OCHOBE YYBCTBCHHOCTDH HpG}IMeTHO-HpaKTI/I‘IeCKOﬁ
NesITeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH Y YUAILIUXCS B Kypce CTepeOMETPHH
NPOBOJUTCS 3a CUET pElIeHHs 3ajad Ha CO3JaHHe TPOCTPAHCTBEHHBIX OOpa3oB WM 3ajad Ha
ONEepUpPOBAHUE IMPOCTPAHCTBEHHBIMU OoOpa3zamu. CoznaHue oOpa3za NMPOBOAUTCS C OMOPOU Ha
Hariis1IHOCTh, a OIICPHUPOBAHUC 06pa30M — B YCJIOBHUAX OTBJICYCHUA OT HAITIAAHOCTH, MBICJICHHOT' O
U3MEHEHHUS €r0 UCXOIHOTO COMIEPKaHMS.

OcHOBHBIE coxepxaTenbHble JMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuku», «IIpsMblie 1 MIOCKOCTH B MpOCTpaHCTBeY, «Tena Bpamenusy, «Bekropsl u
KOOPJAWHATHI B IPOCTpPaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pactpeaersieTcs He TOJIBKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHwUsl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pE3YJIbTaTaM OCBOCHHS
paboueit mporpaMMsl, pacipeIeIEHHBIM 10 To1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
‘ITO6BI OBJIaACHUC TCOMCTPUUICCKUMU IIOHATUAMHA u HaBbIKaMH OCYLICCTBJIAIOCH



MIOCJIEIOBATEIbHO U TOCTYNATENIbHO, C COOJIIOJICHMEM INPUHIIMIA [TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHMS BKJIIOYAIUCH B OOIIYIO CHCTEMY T€OMETPHUECKHX TPEICTABICHUH 00yJaronuxcs,
pacumpsis ¥ yriayossis e€, o0pas3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu otBoauTCs 2 yaca B Heenmto B 10 kimacce u 2 yaca B Henenio B 11
KJIacce, BCEro 3a JiBa roga oOydenus - 134 ydeOHBIX yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpud. Touka, npsmMas, II0CKOCTh, MpocTpaHCcTBO. IlonsaTre
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NTapaJUIeIbHbIE U
CKpemuBampmuecs npsAMsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
NapajuleJbHble IPSMbIE B IPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX MPSIMBIX; NapajuIeIbHOCTb
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPHI HA IMIIOCKOCTH: TETPadIp,
KyO, Mmapajuiesenumes; NocTpoeHNe CeUeHui.

[lepneHquKyISIPHOCTD NPSIMOU U IIJIOCKOCTH: TEPIEHAUKYJISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsiIMbIE TIApajUIECIbHbIE M NEPHEHAMKYJISPHBIE K IUIOCKOCTH, IPHU3HAK NEPHEHANKYISIPHOCTH
IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHANKYIISIPHON INIOCKOCTU. Y TJIbI B IPOCTPAHCTBE:!
yroJl MeXAy NpsMOM M IUIOCKOCTBIO; ABYIPAaHHBIM Yroj, JUHEHHBIA yrojl ABYIPAaHHOTO YIJIA.
IlepneHqUKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKIHS (UTypbl Ha IUIOCKOCTh. IlepneHAuKyIsSpHOCTh IUIOCKOCTEH: MpU3HAK
MEPIECHINKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKynspax.

MHuororpanHuKu

IlonsiTME MHOTOTpaHHMKAa, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, npsMOYTOJIbHBIN Napajulelenunes] U ero cpoicrtBa. [Iupamuaa: N-yromapHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M TMOJHAS MOBEPXHOCTh MHPAMUIbL;
IpaBWIbHAas M YyCEU€HHas MNHpaMuia. OJIEMEHTbl MNpU3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOIPAHHUKH: TOHSITHE IPABUIBHOTO MHOI'OIPAHHUKA; MPAaBWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMu/Ia; MpaBUIbHAS TPEYroJbHasi MUpaMuia U MpaBUIIbHBINA TeTpadp; KyO. IIpencrasienue o
MIPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ip, NOAECKa’Ap U ukocadap. CeueHus: Npu3Mbl U MUPaMUBbL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM, IMIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiIbHbIX MHOTOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOIPAaHHMKOB: p&Opa, auaroHaiu, yribl. Ilnomans G0KoBOM
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
MUPaMHU/JIbI, TEOPEMA O TUIOIIAIM yceu€HHOM nupamuabl. [lonstre 00 06péme. OOBEM mupaMubl,
IIPU3MBI.

[TogoGubie Tema B mpocTpaHcTBE. COOTHOMICHHS] MEXIY IUIOMAAIMU TTOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.



11 KUIIACC

Tesa BpameHus

[MunuHapuueckas MOBEPXHOCTb, OOpasyloollue IWIMNHIPUYECKON IOBEPXHOCTH, OCh
WIMHAPUYECKON TTOBEpXHOCTH. L{MIMHIp: OCHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yomas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, 00pa3yrolye KOHUYECKOH IOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KoHyc: ocHOBaHME M BepUIMHA, OoOpasyromas W OCh; IUIOLIA/lb
OOKOBOI W TIOJHOH TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3yroIlue W BBHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, IUaMeTp; IUIOMAAb HOBEPXHOCTU cdepbl. B3ammHuoe
pacmonoxxeHnue chepsl 1 IIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; MmIonaas ceps.

W300pakeHre Tl BpallleHHus Ha IJIOCKOCTH. Pa3BEpTka IIMHApa U KOHYCA.

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOI'OIPAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 00 o00bEMe. OcHOBHbIE CBOHCTBa 00BEMOB Tei. Teopema 00 00BEME
IpSIMOYTOJIBHOTO MapaieNenunena u ciuenctsus u3 He€. O0bpEéM HuIMHIpa, KoHyca. O0bEM mapa
Y TUTOIIA b CEPHI.

[TogoOubele Tena B mpocTtpancTBe. COOTHOWICHMS MEXKIy IUIOLIAJIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennss mwiuHApa (MapauIeIbHO H  TEPIEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJAIIEE Yepe3 BepIINHY), CEUCHHUS II1apa.

BeKTOpPBI 1 KOOPANHATHI B MPOCTPAHCTBE

BexkTop Ha mockoctH U B ipocTpancTBe. CI0KEHUE M BBIUUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Hcio. Pa3nokeHne BekTopa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBmio
napauienenunesa. Pemenne 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHHEM TIPaBHJI ICHCTBUIT ¢ BEKTOPAMHU.
[IpssmoyronpHas cucTeMa KOOpIWMHAT B mpocTpaHcTBe. Koopamuatel Bekropa. [Ipocreiimme
3aJaud B KOOpJMHATaX. YToJ Mexay BekTtopamu. CKalsipHOE NPOHM3BEIACHHUE BEKTOPOB.
Berancienue yrioB Mexay NMpSMBIMH M IIOCKOCTSIMH. KOOpAWHATHO-BEKTOPHBIH METOX TpPHU
PEILICHUU TeOMETPUUYCCKUX 3a71ad.

MNJIAHUPYEMBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTpPaMMbl y4eOHOro mnpeamera «MareMaTukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

Cc(hOPMUPOBAHHOCTBIO TPAXKTAHCKON TO3UIMK OOYYarOIIerocss KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOIEAYpP TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU HHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIarprornyeckoe BOoCIUTaAaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON TPak1aHCKON MJIEHTUYHOCTH, YBaKEHUS K MPOIIJIOMY U
HACTOALLEMY POCCUICKON MAaT€MAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMHUKH.



JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHHWEM JyXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapoaa; CcPOpMHUPOBAHHOCTHIO
HpaBCTBeHHOI‘O CO3HaHHA, DSTHYCCKOI'O ITIOBCACHUA, CBA3aHHOIO C HpaKTI/I'-IeCKI/IM HpI/IMeHeHI/IeM
JIOCTMKEHUN HAYKM W JICSITEIBbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOMUYMUBOTO OyAYIIErO.

JcTeTnUecKoe BOCIUTAHKE:

3CTCTUYCCKUM OTHOUIICHUEM K MI/Ipy, BKJIFOYas 3CT€TI/IKy MAaTEMAaTHUYCCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXKACHUH; BOCIPUMMYHUBOCTBIO K
MAaTEMATUYCCKHUM ACIICKTaM pa3JII/I‘IHbIX BHUJIOB I/ICKyCCTBa.

dusznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTbIO YMCHI/ISI HpI/IMeHSITb MAaTEMAaTUYCCKHUC 3HAHUA B I/IHTepecax 3I[OpOBOI‘O
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
nUTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHIA U OTIbIXA, peryispHas (u3ndecKkas aKTUBHOCTD);
(bu3HIEeCcKOro COBEpIICHCTBOBAHMS, npu 3aHSATHAX CIIOPTUBHO-0310POBUTEIILHOM
JIeSITEIILHOCTEIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K Tp}/IIy, OCO3HAHUECM LICHHOCTHU TI)YILOJIIO6I/I$I; I/IHTGPGCOM K paSJII/I‘-IHI)IM
chepaM npodeccHOHATBLHON NIeITEIbHOCTH, CBSA3aHHBIM C MATEMATHKONH M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP Oyaymiei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaThdeckoMmy oOpa3oBaHUIO U
CaMOO6pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BCCfI KH3HU,; TOTOBHOCTBHIO K aKTI/IBHOMy y‘-IaCTI/IIO B pCIHeHI/H/I
MPaKTUYECKUX 3a7]a4 MAaTEMATUYECKOW HAPaBICHHOCTH.

IKo0rnYecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO HIKOJIOTMUYECKON KYIbTYpbl, MOHUMAHUEM BIMSHUS COIUAIBHO-
HKOHOMHUYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHOM W COIMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNPHOTO  XapakTepa JKOJOTMUECKUX  MpoOJieM; OpHEeHTalMei Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIaCTH OKpYXarolled cpelbl, MiIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LeHHOCTH HAYYHOTO0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTHKH, TOHUMAHUEM MaTeMaTUYeCKONl HayKu Kak chepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA M 3HAYMMOCTH JJIs Pa3BUTHUS LUBUIN3AINY;
OBJIAACHUEM A3BIKOM MATCMATUKHN U MaTeMaTquCKOﬁ KYJIBTypOﬁ KakK CpeI[CTBOM IIO3HAHUA MI/Ipa,
TOTOBHOCTBIO OCYILECTBIISITh MPOEKTHYIO U UCCIEAOBATENIbCKYIO JACSITEIbHOCTh UHIUBUIYAIbHO
U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI TIPOTPaMMBI Y4eOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIaJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ETIbHBIMU OeliCTNEUAMLU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCAIbHbIMU — PecyIsmUGHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3zoBble Jlornyeckue 1eMcTBUA:

e BBIBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATH ONpEAeNCHUs TMOHATHI;



yCTaHaBIUBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAIIMHU, OCHOBAHMS JJIsi 00001IIeHNS 1
CPaBHEHHs, KDUTEPUU IIPOBOJAUMOIO aHAJIN34;

e BOCIPUHHUMATH, (OPMYIHPOBATH U TMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHbBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

. BBIABJIATE MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3HU U IIPOTUBOPCUUSA B Q)aKTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; INpeajaraTb KPUTEPUM sl BBIABICHMS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

e JleNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSTEIIBHO JOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKICHUH (TIPSIMBIC U
OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

e BbBIOMpaTh croco0 peimieHuss Y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelIeHus, BHIOMpPATh HanOoJee MOIXOIAIIHMA ¢ YIETOM CaMOCTOSITEIBPHO BBIACICHHBIX
KpUTEPHUEB).

Ba3oBble ncciegoBaTebcKue eiicTBUs:

e HCIIOJIB30BATh BOTPOCHI KaK MUCCIIEAOBATEILCKUN HHCTPYMEHT ITO3HAHUS; POPMYITHPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOJIeMy, yCTaHABIMBATh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

L] MMpOBOAUTL CaMOCTOATCIILHO CHJIaHI/IpOBaHHblﬁ OKCIICPUMCHT, HMCCJICIOBAHUC II0
YCTaHOBJICHHIO OCOOCHHOCTEl MaTeMaTH4eckoro oOO0BEeKTa, SBJICHHA, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MCKAY O6’I)€KT8.MI/I, SABJICHUAMM, ITPOLCCCAMU,;

e  CaMOCTOSATENHHO (hOPMYIHPOBATH 0OOOOIIECHHS U BBIBOJBI 10 pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, MCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TMOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOZIOB M 00OOIIEHNI;

L] IMPOTrHO3UPOBATHE BO3SMOXKXHOC PA3BUTHUEC IMMPOLECCA, a4 TAKIKEC BbIABUTI'aTb MPCAIIOJIOXKCHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

e  BBUIBJIATH AeUIINTHI HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC M IS
pCIICHHUS 3a]1a49H;

e BbIOMpaTh HHGPOPMAIMIO W3 HCTOYHHKOB PAa3IMYHBIX THIOB, aHAJIMW3UPOBATh,
CHCTEMATH3UPOBATh M WHTEPIPETHPOBATh HH(OPMAIMIO PAa3JIMYHBIX BHJIOB U (opm
HpeJ/ICTaBICHNUS;

e CTPYKTYpHpOBaTh HH(OpMAIMIO, TPEACTaBIATh ©€ B  pa3IMYHBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

e OIICHUWBaTh HAJAGKHOCTH HMH(DOpPMAIMK IO CaAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPHUTEPHSIM.

2) VnusepcanvHvlie KOMMYyHUKaAmMugHble Oelticmeus, 00ecneuusarm c@opmMuposaHHoCb
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Oo0wmenne:

e BOCIPUHHMMATH U (HOPMYITUPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHSMM U LEISAMH
0OLIeHMS; ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUKY 3pEHHS B YCTHBIX M TUCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHMS MO XOJy PELIEHMs 3a/Jadd, KOMMEHTHUPOBATh IOJTY4YEHHBIN
pe3yJbTaT;

e B X0Jie 00CYX/IeHUS 3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelaeMon 3a1a4yu, BBICKA3bIBATH MJEH, HALICJICHHBIC HA IOUCK PEILECHUS; CONOCTaBIATh
CBOU CYXJICHUS C CY)KACHUSIMH JPYTUX YYaCTHUKOB JAMAJIOra, 0OHApyKUBATh pa3iIHyuue v
CXOJCTBO IMO3ULMH; B KOPPEeKTHOW ¢opme (opMyaupoBaTh pa3HOIJAcHs, CBOHU
BO3PaKEHUS;



e IPEACTABIATH PE3YILTATHl PEIICHUSA 3a4ayd, JDKCIIEPUMEHTA, UCCIENOBaHUSA, NPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHHSI C Y4€TOM 3a/ay MpPE3eHTALUd U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

e TIOHHMMATh U HMCIOJB30BATh MPEUMYIIECTBA KOMAHJHOW U WHIMBHyaIbHON pabOTHI IpH
pemeHnH y4eOHbIX 3ajad; MPUHUMATh LIE€Jdb COBMECTHOW NESATEIBHOCTH, IIAHUPOBATH
OpraHu3allii0 COBMECTHOM paboThl, pachpenesiarth BUABI padoT, JIOroBapUBaThCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;

e Y4acTBOBaTh B IPYNIOBBIX (opmax paboTel (0OCYkIeHUs, 0OOMEH MHEHHM, «MO3TOBBHIC
HITYPMBD» U UHBIC); BBITIOIHATH CBOIO YacTh PabOTHl U KOOPAHMHUPOBATH CBOU JCHCTBUS C
JIPYTUMH YJICHAMH KOMaH]Ibl; OIICHMBATh KAYeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) YVuueepcanvnoie pecynamuenvie deticmesusi, obecnewusarom GopmuposaHue cmulC08bIx
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranu3amnus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 33a7a4H, BBIOUPATh CIIOCO0 pelIeHHs C y4EToM

UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U

KOPPEKTUPOBATH BAPHAHTHI PELICHUI ¢ y4€TOM HOBOW MH(OpMALIUH.
CaMOKOHTPOJIb:

e  BJIQJICTh HABBIKAMHU [103HABATEJILHOM pedIeKCHUU KaK OCO3HAHMSI COBEPILAEMBIX 1€HCTBUN
U MBICJIIUTEIbHBIX IPOLECCOB, MX PE3YyJIbTAaTOB; BIAJAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

e TMpEeABUAETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTb IpPH PELICHUHU 3a/ladd, BHOCHUTH
KOPPEKTHBBI B JIEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

e OIICHUBaThb COOTBETCTBUE pe3yJibTaTa LEAM M YCIOBUSAM, OOBACHATh HPUUYHMHBI
JOCTHKEHUS WM HEJOCTUKEHUS PE3yIbTaTOB JI€ATE€IbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

OrnepupoBaTh NOHATUAMU: TOYKA, PAMasi, INIOCKOCTb.

IIpuMeHATH aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELICHUH M€OMETPUYECKUX
3aj1ad.

OnepupoBaTb MNOHATHAMM: MNApPAUIENBHOCTb W NEPHEHAUKYJIAPHOCTH TNPAMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloI0kKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBI yroy, TpaHU JBYTPaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JMHEHHBINA yroJl ABYTPaHHOTO YIJIa; FpagyCcHas Mepa JBYTPaHHOIO yrIia.

OnepupoBaTh MOHATUAMHM: MHOTOIPAHHMK, BBITYKJIBI W HEBBINYKJIBIA MHOTOTPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BU/BI MHOI'OI'PDaHHMKOB (ITMpaMUAa; MpU3Ma, MPSMOYTOJIbHBIN
napaienenurnen, Kyo).



KnaccupumupoBarb MHOTOTPaHHHMKH, BbIOMpas OCHOBAaHUS JUIS  KJIacCHU(UKAIIH
(BBIIYKJIbIE M HEBBINYKIblE MHOTOTPAHHUKHU; IPaBWJIbHbIE MHOTOTPAHHUKHU; IpsIMblE U
HAKJIOHHBIE PU3MBI, ITAPAJUICIICTIATIC/IbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ys METO/L CIIEJIOB.

CrpouTh cedyeHus: MHOTOTPAHHUKOB METOJIOM CJIEZIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHH3Y.

Pemiath 3a1aun Ha HaXOKIEHUE T€OMETPUUECKUX BEIMUYMH 110 00pa3laM Uil ajJropuTMam,
NPUMEHSST U3BECTHBIC aHAJUTUYECKHE METOJbI MPH PEHICHUH CTAHJAPTHBIX MaTEMaTUYECKHX
3aJjay Ha BBIYUCIICHHE PACCTOSHUN MEXAY ByMsl TOUKaMH, OT TOYKU A0 MPSAMOH, OT TOUKU IO
TUIOCKOCTH, MEX]Ty CKPEIIUBAIOIIUMUCS MPSMBIMH.

Pemrate 3a1aun Ha HaXOXKJEHUE T€OMETPUUECKUX BEIMUYHUH 110 00pa3liaM WM alropuTMam,
IOpUMEHSST U3BECTHBIC AHAJUTUYECKHE METOIbI MPH PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKUX
3aJjay Ha BBIYMCJICHUE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MNPSAMBIMH, MEXAYy MNpsAMOH U
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI M IIJIOLIAIM TOBEPXHOCTEH MHOIOIPaHHMKOB (IpU3Ma, MUpaMuja) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCIISITh COOTHOIICHHS MEXKIY IIOLIAIIMU ITOBEPXHOCTEH, 00BbEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; IEHTP, OCh W IIOCKOCTB
CUMMETPUHU; HEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

N3Bnekath, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WHPOPMALIUIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

[lpumensTp reomeTpudeckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
IPENOoNaralolliuX HECKOJIBKO ILIaroB pEIIeHUs, €CId YCIOBUS NPUMEHEHHs 3a/JaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TpoCTEHIIME NPOTrpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPY PEUICHUH CTEPEOMETPHUECKUX 3a/1ad.

[TpuBoANTE TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUpOAE U KHU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[TpuMeHATh MOJyYEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh pEAbHblE CUTYallud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TpOIECCe IMOWCKAa  pEIIeHUS  MaTeMaTHYECKH
chopMyIMPOBaHHOW NPOOIEMbl, MOAETUPOBATh pPEAIbHbIE CUTYyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAHUEM T€OMETPUYECKHUX TIOHSTHH U TEOpEM,
anmapara anreOpbl; penat NpakTUYECKUe 3ajaui, CBA3aHHbIE C HAXOXKAECHUEM IeOMEeTPUIECKUX
BEJIMYMH.

11 KUIIACC

OnepupoBaTh NOHATUAMU: IUIUHAPUYECKasi IOBEPXHOCTb, 00pa3yroIife HUINHIPHIECKON
MOBEPXHOCTH; LMIMHJP; KOHUYECKas MOBEPXHOCTh, 00pa3ylolre KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccugunupoBars B3auMHOE pacnoiokeHne Cephl U MIIOCKOCTH.

OnepupoBaTh NMOHSTHUSMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BHICOTA CErMEHTa;
I1apOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI U IMJIOLIAAM TOBEPXHOCTEHW TeN BpPALIEHHS, T€OMETPUUYECKUX Tel C
npUMEeHEeHHEM (HOPMYIL.

OnepupoBaTh NMOHATUAMHU: MHOTOIPAaHHMK, BIHMCAHHBIM B cepy M OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIHCaHHAs B MHOTOTPAHHUK HIIM TEJIO BpPaIICHUS.



BbIunciaTe COOTHOIIEHHS MEXKTy IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEJ.

N300paxkaTh M3ydyaeMble (UIYpbl OT PyKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEXKHBIX
UHCTPYMEHTOB.

BbInosnHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINonHATE 1€HCTBUSA CII0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHMS BEKTOpa HA
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATHAMH: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIAY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB M IIPOM3BEJICHUE BEKTOpPA HA YUCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJISIPHOE MPOM3BEIECHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOpUHAT.

[IpumensaTs reomerpuueckue (GakThl Ui pPEUIEHHs CTEPEOMETPUYECKMX — 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pewate npocreiimme reoMeTpuYecKue 3a1a4d Ha PUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemwate 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOLICHHH M HAaXO0XKICHUE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM WU aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOAbI IpU
pelIeHNH CTaHIApTHBIX MATEMAaTUYECKUX 3a1a4.

IIpuMeHATh NpOCTEHIINE IMPOrPaMMHBIE CPEICTBA U IJIECKTPOHHO-KOMMYHMKALMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTe INpUMEpPBl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE M IKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATH MONY4YeHHBIE 3HAHUSA Ha NPAKTHKE: aHAIU3UPOBATh PEANBHBIE CUTYallUHd U
NPUMEHATh  W3Y4YEHHBbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIMPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM TI'€OMETPUYECKHMX IOHATHU U TEOpEM,
anmapara anreOpbl; penat NpakTUYECKUe 3ajaui, CBA3aHHbIE C HAXOXKAECHUEM IeOMEeTPUIECKUX
BEJINYMH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne | HanmenoBanue KonnyecTBo yacos OnekTpoHHbIe (U POBLIE)
pa3leNioB U TeM Bceer | Kontpons | IpakTryeck | 0Opa3oBaTeibHbIE PECYPCHI
pOrpaMMBbI 0 bIe pabOThl | e paboOThI

1 | Beenenue B 9 1 HTTPS://M.EDSOO.RU/7F41
CTEPEOMETPHIO 31CE

2 | IMapannensHocTh B | 15 1 1 HTTPS://M.EDSOO.RU/7F41
IPOCTPAHCTB 31CE

3 | Mepnenaukynspa | 25 1 1 HTTPS://M.EDSOO.RU/7F41
OCTh B 31CE
IPOCTPAHCTBE




4 | Muororpanauku | 15 1 1 HTTPS://M.EDSOO.RU/7F41
31CE

5 | IToBropenue u 4 1 HTTPS://M.EDSOO.RU/7F41
CUCTEMAaTHU3AIIHS 31CE
y4eOHOTO
Marepuall
OBUIEE 68 5 3
KOJIMYECTBO
YACOB 110
[TPOTPAMME

11 KJIIACC

Ne | HammenoBanu | KonndecTBo yacoB DnekTpoHHbIe (U(PPOBHIC)
epasnenoBu | Beer | Kontponba | IlpakTryeck | 0Opa3oBaTelbHBIE PECYPCH
TeM 0 ple paboThl | e paboThI
POTPAMMBI

1 | Koopmunaret u | 15 1 1 HTTPS://M.EDSOO.RU/7F413
BEKTOPHI B 1CE
MIPOCTPAHCTBE

2 | Tena 28 1 1 HTTPS://M.EDSOO.RU/7F413
BpallleHus 1CE

3 | O0bémbr Ten. | 16 1 HTTPS://IM.EDSOO.RU/7F413
[Tnomann 1CE
chepsl

4 | TloBropenue u | 7 1 1 HTTPS://M.EDSOO.RU/7F413
cUCTeMaTHh3all 1CE
usi yueOHoro
MarepHa
OBIIEE 66 4 3
KOJIMYECTB
O YACOB
1o
[TPO'PAMM
E




