30 28.08.2023

MHWHHUCTEPCTBO MPOCBEIIEHAS POCCUIICKOM ®EJEPAIINU
MunucrepcTBo o6paszoBanusi 1 Hayku Pecryosmmku TaTtaperan
HNcnosiHuTe IbHBIA KOMUTET AJIbMETheBCKOI0 MYHUIIUIIAJIBHOT0 PAOHA U
r.AJIbMeTbEeBCK
MBOY '"I'mmuaszus Nel um. P. ®axperauna’

PACCMOTPEHO COT'JTIACOBAHO YTBEPXIEHO
IMO «TouHble HAYKW» 3am.upekropa no YBP HMupexrop MBOY
"I'umuazusg Nel um.P.
AyxaroBa A.U. Baduna P. M. ®axpernuna"
[IpoToxon Nel [IpoToxon Ne_14 Bamnynnuna @.3.
oT «25» aBrycra 2023 1. oT «28» aBrycra 2023 r. ITpuka3z Ne_150-o1

oT «28» aBrycra 2023 r.

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT: TE3057C8DTET99B3F4D9CEQS581904168
Bnapeney: BanuynnwHa ®upysa 3aevToBHa
HenctevteneH ¢ 30.11.2022 ao 23.02.2024

PABOYAS ITIPOTPAMMA
(ID25488432)

yueOHoro npeamera «I'eomerpusn»
s ooygarommxest 10-11 kmaccoB
(6a30BbBIN YPOBEHbD)

AJIbMeTbeBCK,2023

[okymeHT co3aaH B anekTpoHHon chopme. Ne 30 ot 28.08.2023. UcnonHutens: BanuynnvHa ©.3. 0 AIEKTPOHHbINA
CtpaHunua 1 13 13. CtpaHnua cosgaHa: 15.11.2023 12:12 =¥ TATAPCTAH



INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpus» 06a3oBoro ypoBHs mis oOydarommmxcs 10 —11
KJlaccoB paspabortana Ha ocHoBe dDepepalbHOrO rocynapCTBEHHOTO 00pa30BaTENbHOTO CTAHAAPTa CPEIHETO
o0mero oOpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEIbSIBISIEMBIX K MaTeMaTHYCCKOMY
00pa3oBaHMIO, W TPAJAUIUA POCCHHCKOTO oOpa3oBaHUs. Peanmu3zanus mporpamMMbl 00eCIieYMBACT OBJIAJCHUC
KITFOYEBBIMHA KOMIICTCHIIUSMK, COCTABJISIONIMMH OCHOBY JUIS CaMOPa3BUTHS W HEMPEPHLIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIETYPHOTO, IMYHOCTHOTO U TIO3HABATEIBHOTO PAa3BUTHUS JIMYHOCTH O0YYAFOIIUXCSL.

HEJU U3YUYEHUSI YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMETpHM Ha YpOBHE cpeaHero oOmiero obpa3oBaHHs 0OyCIOBIEHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEJAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB OOY4YCHHsI TEOMETPUU B
HAMpaBJICHUH JUYHOCTHOTO pPa3BUTUS OOydJaromuxcs, (GpopMupoBaHus (YHKIMOHAILHOW MaTeMaTHYEeCKOM
TPaMOTHOCTH, U3yUCHUS IPYTUX YUEOHBIX NUCIMIUIHH. Pa3BuTHE Y 00YyYAIONIMXCS MPABUIIBHBIX MPEJICTABICHUI
O CYUIHOCTH M IPOMCXOXIEHHH TEOMETPUYECKUX aOCTpaKUUi, COOTHOLICHWH PEaJbHOTO W HIACAIBHOTO,
XapakTepe OTPaKEHUs] MaTeMaTU4eCKOW HAYKOH SIBIICHHH W TPOLIECCOB PEalbHOTO0 MUpPa, MECTE TEOMETPUH B
cUCTEME HAayK W POJIM MaTeMaTHYECKOTO MOJCITHUPOBAHUS B HAYYHOM TO3HAHHW W B MPAKTHUKE CIOCOOCTBYET
(OpPMHUPOBAHUIO HAYYHOTO MHMPOBO33PCHHUS YYAIUXCs, a TAKKE Ka4yeCTB MBIIUICHHUS, HEOOXOMUMBIX JIs
ajlanTalydy B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBIsIETCS OHUM U3 0Aa30BBIX MPEAMETOB Ha YPOBHE CpPEeIHEro 00IIero 00pa3oBaHus, TaK KaK
obecreyrBaeT BO3MOXKHOCTh H3YUeHHS KaK JUCIHUIUIMH €CTECTBEHHO-HAYYHOW HAIMPABICHHOCTH, TaK W
T'YMaHHUTapHOM.

Jloruyeckoe MbInuieHHE, HOPMUPYEMOE NP U3YICHUU 00yUArOIIUMHUCS MOHITUHHBIX OCHOB FEOMETPHU
U TMOCTPOCHHUH IICTIOYKH JIOTHYECKMX YTBEPXKICHUN B XOJE pEIICHHS T'€OMETPUYECKUX 3ajad, yMEHHE
BbIABHUI'aTb W ONPOBEPrarb TI'MIOTE3bI HEIMOCPECACTBCHHO MCIIOJL3YIOTCA IPHU PCIICHHUU 3adad €CTCCTBECHHO-
HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpHEHTHPOBAaThCS B MPOCTPAHCTBE WIPAET CYMECTBEHHYIO pOIb BO BCEX 00JacTsAX
JesITeIbHOCTH YenoBeka. OpUeHTals YesioBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAWMOE yCJIOBUE €T
coUMaNbHOrO OBITHS, (hopMa OTpakeHHUs] OKPYKAIOMIEro MHpa, YCIOBUE YCIICHIIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHus JeHCTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu OOBCAMHSCT pa3HbIC
BUJIBI YUCOHOUM U TPYAOBOH JEATEIHLHOCTH, SBJISCTCS OJHUM U3 TPO(ECCHOHATBHO BKHBIX KAYECTB, MOITOMY
aKkTyanbHa 3aja4a (OPMHPOBAHHS y OOYyYarOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOT0 MBIINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTA B IMOJTOTOBKE K MPAKTHUECKOW JEATENLHOCTH IO
MHOTHM HarnpaBlICHHUSM.

Llens ocBoeHust mporpammbl ydeOHOro kypca «['eomerpus» Ha 0a30BOM ypoBHe oOOydeHHS —
00111e00pa3oBaTelIbHOe M OOIICKYJIBTYPHOS pPa3BUTHE OOYYarOIIMXCS uepe3 o0ecredeHue BO3MOXKHOCTHU
npuoOpeTeHHUsT W HCIOJB30BAHHUS CHCTEMATHYCCKUX TECOMETPHUCCKHX 3HAHUM M JEHCTBHH, CHENU(pHUYHBIX
FEOMETPHH, BO3MOXKHOCTH YCIEIIHOTO MPOAOJDKSHUS O0pa30BaHUS 10 CHEHUATBHOCTSM, HE CBS3aHHBIM C
IMMPUKJIaIHBIM HCIIOJIb30BAHUEM I'€COMETPUH.

ITporpaMMa Mo reoMeTpuu Ha 0A30BOM YPOBHE TpeHA3HAUCHA JJIs 00YUYArOIIUXCS CPSTHEH IKOIBI, HE
WCTIBITBIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHHIA Ha YPOBHE OCHOBHOTO 00IIero obpaszoBaHus. Takum o0pazom,
oOyyaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBS3aHHBIE CO
cnenu(uKol TeoOMETpUN U HEOOXOJUMEBIE JJISl KH3HA B COBpEMEHHOM obmiecTtBe. Kpome 3TOT0O, OHU UMEIOT
BO3MOXXHOCTh H3y4YUTh T€OMETPHIO 0Oojee TIIyOOKO, €Clii B JAJbHEWIIeM BO3HUKHET HEOOXOJUMOCTh B
TreOMETPHUECKHIX 3HAHUSX B TIPO(eCcCHOHATLHOM JesITeTEHOCTH.

JlocTioKkeHHe TeNIi OCBOCHHUSI TIPOTpaMMBbl  O0ECTIEYMBAETCSI PEIICHHEM COOTBETCTBYIONIMX 3aJ1ad.
IIpuopurerHsiMu 3a1a4aMu 0OcBOeHHsI Kypca «I eoMmeTpun» Ha 6a30BoM ypoBHE B 10—11 kinaccax sBISIOTCS:

e hOopMUpOBaHUE TPEACTABICHUS O TEOMETPHUM KaK 4YacTH MHPOBOW KYJNBTYphl M OCO3HaHUE &

B3aMMOCBSI3U C OKPYKAIOIIIM MUPOM;

o q)OpMI/IpOBaHI/IC MmpeaACTaBJICHUA O MHOTIOrpaHHMKax W TEJIaxX Bpal€Husd KakK o Ba)KHEUIITHX
MAaTEMAaTHYCCKHUX MOACIIAX, MO3BOJIAIOMIUX OIMCBIBATH M M3y4YaThb pPa3HbIC ABJICHUA OKPYKAIOLICTO
MUpA;

e (hopMUpOBaHUE YMEHUS Paclo3HaBaTh HAa YEPTEKaxX, MOJACISAX U B PEATLHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpalleHuUs;

® OBJIaJICHHE METOJIaMH PELICHUS 3a/1a4 Ha ITOCTPOCHHUST Ha N300paKEHUSIX TIPOCTPAHCTBEHHBIX (QUTYP;

o JopMHPOBaHKE YMEHUS ONICPHPOBATH OCHOBHBIMHU TIOHSTHSMH O MHOTOTPaHHUKAX U TeJlaxX BPaIICHUs U
WX OCHOBHBIMHU CBOHCTBaMU;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 30 ot 28.08.2023. UcnonHutens: BanuynnvHa ©.3. 0 AIEKTPOHHbINA
CtpaHuua 2 n3 13. CTpaHnua cosgaHa: 15.11.2023 12:12 =¥ TATAPCTAH



e OBJIaJICHUE AITOPUTMAaMH pPEIICHUs OCHOBHBIX THUIIOB 3a1ad; (OPMUPOBAHME YMEHHs INPOBOIUTH
HECJIOXKHBIE JJOKA3aTeJIbHBIC PACCYKICHUS B XOJE€ PELICHMS CTEPEOMETPUUYECKHX 3alad U 3a1ad C
IPaKTUYECKUM COJIEPKAHUEM;

® pa3BUTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydaromumxcs, IO3HaBaTEIbHOM
AKTUBHOCTH, UCCIIET0BATENBCKUX YMEHUM, KpUTUYHOCTH MBIIIICHUS;

e popMupoBaHNe (PYHKIMOHATIBHON TI'PAMOTHOCTH, PEJIEBAHTHOM TI'C€OMETPHM: YMEHHE pPAacCHO3HABaTh
HPOSIBIICHUST T€OMETPUUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KM3HEHHBIX
CUTyaUMs X M TPH HU3YYCHUH JPYTUX Y4YeOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIUPOBATh X Ha S3bIKE TEOMETPUH U CO3AaBaTh FEOMETPHUYECKHE MOACIH,
MPUMEHATh OCBOEHHBIA T€OMETPUUECKUI anmapar /i pelieHus] IPaKTHKO-OPUEHTHPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATH U OLICHUBATh MOJIY4YECHHBIC PE3yIbTATHL.

OTIUUNTENFHON OCOOCHHOCTBHIO MPOTPAMMEI SIBIISIETCS BKIIFOUEHHE B KypC CTEPEOMETPUHU B Hayaje ero
M3y4YeHHUs 3a/1a4, pellacMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUS, M ONPEAEIEHHBIM 00pa3oM OpraHH30BaHHAsS
pa0oTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U IPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJIHAPYET
IPOTEKaHUE NHTYUTUBHBIX [IPOLIECCOB, MOTUBHPYET K JaJIbHEHIIIEMY H3yUCHHIO IIPEIMETa.

[Mpeamourenne oTHAETCS HATISIHO-KOHCTPYKTHBHOMY METONY OOYYEHUS, TO €CTh TEOpETHYECKHE
3HaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-TIPAKTHUECKON nesTensHocTU. PasButne
MPOCTPAHCTBEHHBIX MPEICTABICHUN Y yUalIUXCsl B Kypce CTEPEOMETPHM IMPOBOAMTCS 3a CUET PELICHUs 3a1au
Ha CO3JJaHHE IPOCTPAHCTBEHHBIX OOpa30B U 3aJay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpa3aMu.
Co3nanue obpa3a MPOBOAUTCS C ONOPOI HA HAIJIAAHOCTD, & ONIEPUPOBAHKUE 00Pa30M — B YCIOBUSIX OTBJICUEHUS
OT HArIAJHOCTH, MBICICHHOTO U3MEHEHUS €r0 HCXOAHOTO COACPKAHUSI.

OcHOBHBIE conepkarenpHble JHHUM Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKHY,
«IpsiMple M MIIOCKOCTH B IMpocTpaHCTBe», «Tema BpameHUs», «BeKTOpel U KOOpAWHATHI B MPOCTPAHCTBEY.
DopMupoBaHHE JOIMIECKUX YMEHUH PacHpeaessieTcs] He TOJIBKO 10 COACPKAaTeNIbHBIM JIMHUSIM, HO U 10 ToJaM
o0ydJeHus Ha ypOBHE CPEeIHEro 00IIero o0pa3oBaHusl.

Conepxkanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yiIbTaTaM OCBOEHHs paboueit
NPOTPaMMBI, paclpeleN€HHbIM 10 rofiaM OOYYeHUs, CTPYKTypHPOBAHO TaKMM OOpa3oM, YTOOBI OBIIAJCHHUE
TEOMETPUUYECKUMH MOHATHAMH M HAaBBIKAMU OCYLIECTBISUIOCH MOCIEINOBAaTEIbHO M IOCTYNATENbHO, C
CO6J'IIOI[€HI/I€M mpuHOWIa TIMPEEMCTBCHHOCTH, yTOObI HOBBLIE 3HAHHUS BKIIIOYAJINUCH B O6H1}/IO CUCTEMY
reOMETPHUYECKHX MPEICTABICHUN 00YYaIOIIMXCSI, PACIIUPSS U YIIyOousisi e€, 00pasysl MpOvYHbIe MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBogutcs 2 yaca B Henemto B 10 kimacce u 1 yac B Hexgemto B 11 kiacce, Beero
3a JiBa roja o0yueHus - 102 yueOHbIX Yaca.
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COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, IpocTpaHcTBO. [loHsTue 06
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosio)keHue NpPsIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIINECS, NapajlIebHbIE H
CKpeluBaroImuecs npsamMele. I[lapamiensHOCTh NPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapajlIeIbHbIE
NpsIMbIE B MPOCTPAHCTBE; MAPAJUIEIIBHOCTh TPEX NPSIMBIX; NApPAJIEIbHOCTh MPSMOM M IJIOCKOCTH.
VYrisl ¢ COHANpaBICHHBIMU CTOPOHAMHM; YroJl MEXKIY IPSMBIMU B mpocTpaHcTse. IlapamienbHOCTh
IUIOCKOCTEM: MapajuieibHble IUIOCKOCTH; CBOMCTBAa IapauleNbHbIX IUlocKocTed. IIpocreiimme
IPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPAdp, KyO, Mapasuienenune1; HoOCTPOCHUE CeUCHHIA.

[lepneHAUKyYISIPHOCTh MPSAMOM U IUIOCKOCTH: INEPIEHIUKYISPHBIE MPSMBIE B IPOCTPAHCTBE,
IIPSIMBIE MTAPAJUICIIbHBIC U NIEPIEHANKYIIAPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTH IIPAMOHN U
IJIOCKOCTH, TEOpEMA O MPAMOU MEPHEHAUKYISIPHONU IUIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKIY
IPSAMOM M IUIOCKOCTBIO; JBYIPAHHBIA YroOJI, JUHEHHBIA Yrojl ABYrpaHHOro yria. [leprnieHnukyisp u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH, HMPOEKIIMS
¢Gurypbl Ha IUIOCKOCTb. llepneHAuKyIsSpHOCTh IIOCKOCTEH: MPU3HAK MEPIEeHIUKYISIPHOCTU JBYX
mrockocreil. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE U HEBBITYKJIbIC
MHOTOI'PAHHUKH; pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas Inpusma; T'paHU U OCHOBAHMS
MPU3MBIL;, IpsIMasi 1 HAKJIOHHAs MPU3MbI; OOKOBas U MOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenumnen,
IIPSAMOYTOJIBHBIN TAapaJUIeNIeNMIe] U ero cBoicTtBa. [Iupammpa: n-yrosbHas nupaMuaa, T'paHd M
OCHOBaHUE MUPaMHJIbI; OOKOBas W IMOJIHASA TOBEPXHOCTh MHUPAMUMBI; IMpaBWIbHAA WM YyCeuEHHas
nupaMujia. DJIEMEHThl IpU3Mbl U nupamujibl. [IpaBuibHbIE MHOTOTPaHHUKU: MOHSATHE MPABUIBHOTIO
MHOT'OTPaHHUKA; IPaBUJIbHAS NIPU3Ma U MPABUJIbHAS MIUPAMU/IA; IPABUIIbHAS TPEYTrOJbHAs NUpaMUIA
U MpaBUWIbHBIN TeTpasap; KyO. [IpeacraBnenue o mpaBHIIbHBIX MHOIOTPAHHUKAX: OKTadAp, JOJEKadAP
u ukocasp. CeueHus Npu3Mbl U TUPAMUIBL.

CumMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, MPSMOM, IIIOCKOCTH. DJIEMEHTHI
CUMMETPUU B NTUpaMUJaX, lapauielenuIesax, IpaBUiIbHbBIX MHOTOTPaHHUKAX.

Bolunicnenue 37€MEHTOB MHOTOTPaHHMKOB: pé&Opa, auaroHanu, yriasl. [lmomans OoKoBOM
MOBEPXHOCTU M IMOJHOW MOBEPXHOCTH MPSIMON MPHU3MBI, IUIONIAb OCHOBaHUHU, Teopema O OOKOBOI
MOBEPXHOCTU NpsAMON mnpusMbl. [lnomanb OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH MPaBUIBHOU
MUpaMUJIBI, TeopeMa O Iulomaau yceuéHHoW mupamuzabl. [lonstue 06 o0béme. OOBEM MUpPaMUIBL,
IIPU3MBI.

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY MIIOMIAAIMHI TOBEPXHOCTEH, 00bEMaMU
MOJI00HBIX TEN.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TMOBEPXHOCTh, OOpa3ylomue IMIIWHIAPUYECKOW  TMOBEPXHOCTHU, OCh
MATUHAPUYECKON TTOBepXHOCTU. L{umuHap: ocHOBaHUSA U OOKOBas MOBEPXHOCTh, 00pa3yromas u OCh;
TUI0IIa/1b OOKOBOH U MOJHOM MOBEPXHOCTH.

KoHnnueckasi MOBEpXHOCTh, O0Opa3ylOIIHe KOHUYECKOW TMOBEPXHOCTH, OCh M BEpPIIUHA
KOHUYecKol moBepxHocTH. KoHyc: ocHOBaHME U BepiluHa, 00pa3yroias U OCh; IO OOKOBOH U
MOJITHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yloliue | BBICOTa; OCHOBaHUS W OOKOBast
MOBEPXHOCTb.

Chepa u map: MHeHTp, paauyc, AMAMETP; IUIOMAAb IOBEpPXHOCTU cdepbl. B3aumHoe
pacmoioxeHue cepsl U TIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MmIomanb chepsl.

N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka HUIMHApa U KOHYCA.

KoMOuHammu Ten BpaimieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBIA OKOJIO C(hepsl;
cdepa, BlivcaHHasi B MHOTOTPAHHUK, WU TEJI0 BPAIlICHUS.
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[Tonsarue 06 o6bpéMe. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
napauenenunena u cieacteus u3 He€. O0bEM nninMHapa, konyca. O0bEM 11apa U IIomaab chepsl.

[TonoOHeIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IJIOMIAIIMHU TOBEPXHOCTEH, 00bEMaMH
MOAOOHBIX TEII.

Ceuenus nuMHapa (MapajulesibHO U NEPIIEHIUKYJISIPHO OCH), CEYEHMsI KOHYca (mapajuieiabHOe
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUEeHUs 1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctH U B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHUE BEKTOPOB. YMHO)KECHHE
BeKTOpa Ha u4wucino. PasnoxkeHne BekTOpa IO TpEM HEKOMIUIAHApHBIM Bektopam. [IpaBuiio
napauienenunena. Pemenune 3anad, CBA3aHHBIX C IPUMEHEHHEM IPABUJ JCHCTBUH C BEKTOPAMH.
IIpssMoyrosbHas cuctema KoopAauHar B npocrpaHcTBe. KoopauHartel Bekropa. [Ipoctenmue 3agaun B
KOOpAMHATaXx. YTroid Mexay Bekropamu. CkansipHOE NPOU3BEICHHE BEKTOPOB. BpIUMCIEHHE YINIOB
MEXy HOPSIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH METOJ MpPU PEIICHUH N€OMETPUYECKHUX
3a1a4.
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IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pE3yabTaThl OCBOCHUS MPOTrpamMMmbl ydeOHoro mpeamera «MaTemaruka
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON IMO3HUIIMKM 00YYAFOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHUUCKOTO OOINeCTBa, MPEACTABICHHEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUM, MPOIEAYP TPa)kKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMU WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIUSIMHU U
Ha3HAYCHHUEM.

I[laTpuoTHyeckoe BoCIMTaHUE:

c(hOpMUPOBAHHOCTBIO POCCHMCKON TPaKIAHCKOW HMICHTHYHOCTH, YBOXCHHUS K IPOILIOMY H
HACTOAILLIEMY POCCHMCKOW MaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCHUHUCKUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTUYECKON IKOJIbI, K UCIOJIB30BAHUIO 3TUX JTIOCTHKEHUHN B IPYTUX
HayKax, TEXHOJIOTHUsX, CPepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUEM JyXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJICHHUSI, CBA3aHHOTO C MIPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUM HAyKu U
JESTSIIbHOCTHIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMYHBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOILICHUEM K MUPY, BKIIIOYAsl 3CTETUKY MATEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEUICHUN, pacCyXICHUW; BOCHPHUHUMYUBOCTHIO K MATEMAaTUYECKUM acleKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA.

Puznveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTEeMAaTUUECKUE 3HAHUS B MHTEpEcax 3/0pPOBOTO U
0e3omacHOro oOpasa KHU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHHUE,
cOaaHCUPOBAaHHBIM PEXXUM 3aHATHH M OTAbIXa, peryispHas (u3nueckas aKTUBHOCTD); (hPU3HMUECKOTO
COBEPILEHCTBOBAHUS, IPH 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN AESITENbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM I[EHHOCTH TPYIOJI00US; HHTEPECOM K Pa3IUYHBIM chepam
MpOoPECCUOHAIBHON JIeATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ MNPUIIOKECHUSIMH, YMEHHEM
CoBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu W pearn3oBBIBATH COOCTBEHHBIE KH3HECHHBIC
MJIaHBI, TOTOBHOCTBIO U CIIOCOOHOCTBHIO K MaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO Ha
MPOTSHKEHUH BCEW KM3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHUHM MPaKTUYECKHUX 3ajad
MaTeMaTUYECKON HAIIPaBJICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBHIO ~ JKOJIOTUYECKOW KYJIbTYpbl, TTOHUMAHHUEM BJIHUSHHUS  COILMAIBHO-
DKOHOMHMYECKHX IIPOLIECCOB Ha COCTOSHUE MPUPOJHOM U COLUMAIBHOW Cpeabl, OCO3HAaHHUEM
MI00aTBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM; OpHEHTAIMel Ha MPUMEHEHHE MaTeMaTHYECKUX
3HAHMI AJIs pelIeHus 3a7a4d B 00JacTH OKpYKaoIel cpebl, TUNTAHUPOBAHUS TTOCTYIIKOB U OIEHKU HX
BO3MOXHBIX MOCIIEICTBUI JIJIS1 OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ OOIIECTBEHHON MPAaKTUKU, MTOHUMAHUEM MaTeMaTHYeCKOW HayKd Kak c(epbl 4elOBEUYeCKOU
JESATeTLHOCTH, OTANoOB €€ Pa3BUTHS M 3HAYMMOCTHU JJISI Pa3BUTHS [IMBUIIM3AIIMN; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyIbTypol Kak CpEJICTBOM TMO3HAHHUS MHPA; TOTOBHOCTBIO
OCYILECTBJISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOCHHS MporpaMMmbl yuebHoro mnpeamera «MaTemaTtukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIHHBIMU HO3ZHABAMENbHBIMU OCLICMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUBHLIMU OetCMBUAMY, VHUBEPCANbHLIMU Pe2VIAMUBHbIMU 0eUCBUAMU.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 30 ot 28.08.2023. UcnonHutens: BanuynnvHa ©.3. 0 AIEKTPOHHbINA
CrpaHuua 6 n3 13. CtpaHnua cosgaHa: 15.11.2023 12:12 =¥ TATAPCTAH



1) Vuuseepcanvhvie no3znasamenvHwle Oeticmsusi, obecneuugarom Gopmuposanue 0a308bix
KOCHUMUBHBIX NpOYecco8 o00y4arowmuxcs (oceoeHue memooo8 MNO3ZHAHUA OKPYHCarowe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayueti).

Bba3oBble Jiornyeckue AeicTBUA:

® BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUN MEXIy MOHATHAMH; (OPMYIHPOBATH OIMpPEICICHHS MOHITHIA, YCTaHABIUBATH
CYIIECTBEHHBIH MpPU3HAK KiacCU(PUKALUU, OCHOBAaHUS [Uisi OOOOLIEHHS U CpaBHEHWS,
KPUTEPUU TTPOBOAMMOrO aHAIIN3A,

® BOCIIPUHMMATh, (OPMYJIUPOBATh U MPEOOpPa3OBbIBATh CYXKICHUSA: YTBEPAUTENIbHBIE H
OTpUIATENIbHBIC, eANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BLISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOpeuuss B (akTax,
JMaHHBIX, HAONIONCHUAX M YTBEPXKACHHSX; IMpeajaratb KpPUTEpUU ISl  BbISIBICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

e [eaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, MACIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITENIEHO JO0Ka3aTelIbCTBA MAaTEMATHYCCKUX YTBEPKIACHHHA (IIPSAMBIC U OT
MPOTUBHOTO), BBICTPAaWBaTh APTYMCHTAIMIO, IMPUBOJUTH MPUMEPbl H KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

® BEIOMPATH CIIOCOO pelieHusT ydeOHOW 3amadyu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEUICHUS,
BEIOMpaTh HAHOOJIEE TIOIXOASIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

® [ICITOJIB30BATh BOIPOCHI KaK HCCIICOBATCILCKANM WHCTPYMEHT IIO3HAHUS;, (HOPMYJIHPOBATH
BOTIPOCHI, (PUKCHUPYIONINE MPOTUBOPEUNE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE W JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

®[IPOBOJUTH ~ CAMOCTOSITEIPHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  HUCCIICJJOBAHHE  IIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0O0BEKTa, SIBJICHHS, IMPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXAy 00BEKTaMU, SIBICHUSIMH, TPOIIECCAMU;

® CaMOCTOSITEIFHO (hOPMYJIHPOBATh OOOOIICHWS W BBIBOJBI IO pPE3yIbTaTaM IPOBEIEHHOTO
HAOMIO/IEHUsI, WCCIEIOBaHUs, OILIEHUBAaTh JOCTOBEPHOCTH IMOJIYYEHHBIX pPe3yabTaToOB,
BBLIBOJIOB M O0OOIIEHU;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKKE BBIIBUTATh MPEIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

® BBLISIBIIAATh AepUIUTH WH(GOPMAIIMU, NaHHBIX, HEOOXOJMMBIX JJIi OTBETa Ha BOMPOC M IS
pelleHus 3aa4H;

®BBIOMpAT,  WMHQPOPMAIMIO W3  HMCTOYHMKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMAaTH3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BUAOB U (opm
MpeJICTaBICHHUS,

® CTPYKTYPHPOBaTh WH(GOPMAITUIO, MPEJACTABIATh € B PasIUYHBIX (OpMax, WILIOCTPUPOBATH
rpaduyecku;

® OIICHUBATH HAJIEKHOCTH HHPOPMAITUH 10 CAMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VYuueepcanvnvie Kommynukamuenvle Oelicmeus, o0becneuusarom coOpPMUpOBAHHOCMb
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0wmenne:

® BOCIIPHHUMATh W (OPMYJIUPOBATH CYKICHHS B COOTBETCTBHHM C YCJIOBHSIMH H IEISIMH
OOMICHMS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS IO XOJIY pEeIIeHUs 3aJa4yd, KOMMEHTHPOBATH MOJYUYECHHBIH
pe3yJbTaT;

B XO7c OOCYXICHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEeMBbI, MPOOIEMEI,
pelraeMoii 3a/1a9u, BBICKa3bIBaTh HJICH, HAIlCJICHHBIC HA TIONCK PEIICHUS; CONTOCTABIISATH CBOH
CYXKICHHS C CYXICHHSIMH JPYrMX YYaCTHHKOB Juajora, OOHApyKHBAaTh pazludue H
CXOJICTBO MO3UIUI; B KOPPEKTHOU (hopme HopMyIupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
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® [IPE/ICTABIIATh PE3YIAbTATHl pEUICHHUS 3a7add, OHKCIEPHUMEHTa, WCCICOBAHUS, IPOCKTa,

CaMOCTOSITENILHO BBIOMPAaTh (opMar BBICTYIUICHUS C YYE€TOM 3a7a4 MPE3CHTAIUU |
0COOEHHOCTEH ayIUTOPHH.

CotpyannuecrBo:

®[IOHMMaTh M HCIOJb30BATh NPEUMYIIECTBA KOMAHIHOH W WHAMBHIYaJIbHOH pabOTHI TpU
pemieHNH Y4eOHBIX 3a7a4; NPUHUMATH IIeJb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATH
OpraHu3aIlii0 COBMECTHOM paboThI, paclpeneNiaTh BUAbI padoT, I0TOBAPUBATHCS, O0CYKIATh
MIPOIIECC U PE3YNIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBaTh B TPYIIOBBIX ¢opmax padboThl (0OCYyXKIaeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» U WHBIC); BBIMOJHATH CBOI 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBHS C
JPYTUMH 4YJ€HaMU KOMAaH]Ib; OI[CHMBATh KAa4eCTBO CBOETr0O BKJaJa B OOLIWI MPOIYKT IO
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aMMOCHCTBUSI.

3) Vuusepcanvhvie pecynamuenvie Oelicmeus, obecneyusaiom Gopmuposanue CMbiCI08bIX

YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHI.

Camoopranu3zanusi:

® COCTaBJIATH TUIAH, aJITOPUTM PEIICHHS 3a]1a41, BBIOUPATh CIIOCO0 PEIICHHUs C YUETOM
UMCIOIIUXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIBb:

® BJIaJICTh HABBIKAMH I103HABATEIHHON pe(IEKCHH KaK OCO3HAHWS COBEPIIAEMBIX NEHCTBUU U
MBICIIUTEBHBIX MPOIECCOB, WX PE3yNIbTaTOB; BIAJETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U Pe3yJIbTaTa PEHICHUsI MAaTeMaTHUECKOW 3a]1auu;

® [IPE/IBUJICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh TP PEHICHUH 3a/1a4l, BHOCHTH
KOPPEKTHUBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, MAHHBIX, HANJICHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTCIH;

® OIICHHWBATh COOTBETCTBHE PE3YJIbTATa LIEJIH U YCIOBUSAM, OOBSCHITD MPUYHHBI TOCTH)KECHUS FITH
HEJIOCTMKCHHS  Pe3yJbTaTOB  JIEATENBHOCTH, HAaXOIOWTh OINMOKY, JaBaTh  OLEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, MPsSMasi, INIOCKOCTb.

[TpyMeHATH aKCHOMBI CTEPEOMETPUH U CIIEACTBHUS U3 HUX IIPU PEILIEHUU T€OMETPUYECKHUX 3a1a4.

OnepupoBaTh NOHATUAMU: NapaIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TIOCKOCTEH.

KnaccugunupoBats B3auMHOE paclookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYIPAHHBIM Yroi, FpaHy JBYTPAHHOIO yria, pedpo IBYTpaHHOIO
yrja; JUHEHHBIA yroJl ABYTPaHHOIO YIUIa; FpafyCcHas Mepa IBYTpaHHOTO yrJa.

OnepupoBaTb NOHSTHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbI MHOIOIPAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAaHHHKOB (IMUPaMKIa; TPU3Ma, MPSIMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccuduupoBaTe MHOTOrpaHHUKH, BHIOMpAasi OCHOBAHUS JJIsl KiacCU(PUKAIUK (BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH; IPAaBUIbHBIE MHOTOIPDAHHUKH; NPSAMbIE U HAKJIOHHBIE IIPU3MBI,
napauieJIeTUuIe bl ).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ CJICIOB.

CTpouTh CeYeHHs MHOTOTPAHHUKOB METOAOM CIIEJOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxXOXKJEHHE T'€OMETPUUYECKUX BEIMYMH MO 00pasliaM WM alropuTMam,
MIPUMEHSISI U3BECTHbIE aHAIUTUYECKUE METO/IBI IPU PELICHUH CTaHJAPTHBIX MaTeMaTHUECKUX 3a]a4d Ha
BBIUMCJIEHUE PACCTOSHUN MEXAYy ABYMs TOYKaMH, OT TOYKHM JI0 MPSAMOH, OT TOYKH [0 IUIOCKOCTH,
MEXYy CKPEIIUBAIOIUMUCS IPIMBIMHU.
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Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIWYMH MO O0pasliaM WM alrOpHTMaM,
IIPUMEHSIS] U3BECTHBIC aHAIUTUYECKUE METOBI IIPH PELICHUH CTaHIAPTHBIX MAaTEMAaTHYECKUX 3a7a4d Ha
BBIUMCJIEHUE YIJIOB MEXAY CKPEILMBAIOIIMMUCS MPSAMBIMH, MEXAY HPSIMOW MU INIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bobraucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, NHpaMHia) ¢
IpUMEHEHHEM (OpMyJ; BBIUUCIATh COOTHOILEHHMS MEXAY IUIOIAAsIMU IOBEpXHOCTEH, 00bEMaMu
NOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CUMMETPHUS B MPOCTPAHCTBE; LEHTP, OChb U INIOCKOCTb CUMMETPUU;
LEHTP, OCh U TNIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPNPETUPOBATH HH(GOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTs  reomerpuyeckue  GakThl Ui PEUIEHUS  CTEPEOMETPUYECKHUX  3ajad,
NPEIOIararoIluX HECKOJIBKO 1IaroB PemeH s, €ClIM YCIOBUS IPUMEHEHUS 331aHbl B IBHOU (hopMme.

[TpyuMeHATh MpoCTENHIINE IPOrPaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI
IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBOIMTE IIPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIIO3HABATH
IPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJIydE€HHBbIE 3HAHHWA Ha MPAKTUKE: AHAIM3UPOBAaTh peEalbHbIE CHUTyallUd U
NPUMEHATh M3yUYCHHBIC TOHSATHS B MPOIECCe MOMCKA PEHICHUS MaTeMaTH4YeCKd cHopMyTupOBaHHON
npoOIeMbl, MOJCINPOBAaTh peajbHble CUTYallMM Ha s3bIKE I'€OMETPUHU, UCCIIEAO0BAaTh MOCTPOEHHbBIE
MOJIEJIM C MCIOJIb30BAaHUEM T€OMETPUUECKUX IOHATUH M TEopeM, ammapara ajireOphl; pelaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXO0KIEHUEM I€OMETPUYECKUX BEIMYNH.

11 KUIIACC

OnepupoBaTh MOHATHIMH: UUJIMHAPUYECKAs MOBEPXHOCTh, OOpa3ylolue HIUIUHAPHIESCKON
MOBEPXHOCTH; IIMJIMH/IP; KOHHMYECKAsi TIOBEPXHOCTh, 00pa3ylomue KOHNIECKOH OBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MMOJTyYSHUS TeJl BPALLEHHUS.

KnaccudumupoBars B3auMHOE pactoiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI M IJIOIIATM TOBEPXHOCTEH TEN BpAalllEHUs, I'€OMETPHUUECKUX Tell C
npuMeHeHueM Gpopmyi.

OnepupoBaTh MOHATHIMH: MHOTOTPAaHHUK, BIHCAHHBIN B c(epy M OMHCAHHBIN OKOJIO cepsr;
cdepa, BiMcaHHAst B MHOTOTPAaHHUK HJTH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLIEHUS MEXY TUIOIIAAsIMU TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEJI.

N300paxkaTh u3ydaemble QHUTYpHl OT pPyKH M C TIPUMEHEHHEM TMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUryp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BpaIllCHUsI.

W3BnekaTh, WHTEPIPETHPOBATH W TPEOOpPa3OBBIBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEcKuX (pUrypax, npercTaBlIeHHYIO Ha YepTeKax U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BoImonHsATh NEHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00J1aJaf0T.

[TpuMeHsTh IpaBUIIO MapaieenuIe/a.

OnepupoBaTh MOHATUSMH: IEKAPTOBBI KOOPIMHATHI B TIPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, Yol MEXAY BEKTOpPAaMH, CKaJSpPHOE HpPOHM3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPEI.

Haxoaute cymMMy BEKTOpOB M TpPOM3BEIECHHE BEKTOpa HAa YHMCIO, Yrol MEXAy BEKTOpaMHu,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B IEKapPTOBON CHCTEME KOOPAMHAT.
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[IpumensTs  reomerpuyeckue  (akTbl  JUIsI  pEIIEHUs  CTEPEOMETPUUYECKHX  3ajad,
IPENOoNararolliuX HECKOJIbKO 1IaroB PEeIIeH s, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemats mnpocreliiue reomMeTpuyecKHe 3aJauyd Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
MeToa.

Pematp 3amaum  Ha J0Ka3aTeNbCTBO MATEMAaTHMUECKUX OTHOIIEHUHM M HaXOXKICHHE
reOMETPUYECKUX BEJIMYMH 10 o0pa3liaM WM ajIropuTMaM, HPUMEHSS H3BECTHbIE METOAbI IpHU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[TpuMeHsATH NpocTeiiie NporpaMMHbIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1aU.

[TpuBOANTE IpHUMEpPHI MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B NMPUPOAE U KU3HH, Paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUU B UCKYCCTBE.

[IpuMeHATh NOJY4YEHHBIE 3HAHMS Ha MPAKTUKE: AaHAJIM3UPOBATh pEAIbHbIE CHUTyallUd H
NPUMEHATh MU3yYCHHBIE TMOHSATHS B MPOIECCE MOMCKA PEIIeHUs MaTeMaTH4ecKu cHopMyTupOBaHHON
poOJIeMbl, MOJEINPOBATh pEabHbIE CUTYAallMM Ha S3bIKE I'€OMETPHUU, UCCIIEAOBAaTh IOCTPOCHHbBIE
MOJIENIN C HCIIOJIb30BAaHMEM TE€OMETPUYECKHX IOHATHH M TEeOopeM, ammapaTta aireOpbl; pemaTh
IPaKTUYECKUE 3a7auil, CBA3aHHBIE C HAX0XKIEHHEM I'€OMETPUUECKUX BETUYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

JJIeKTpOHHbIe (HM(poBbIe) oO0pa3zoBaTenbHble pecypcbl - [lpuka3 MuHucrepcrsa
npocemennss PO ot 02.08.2022 Ne 653 «O06 yrBepkaeHun ¢eaepaqbHOro MepeyHs JIeKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB, JOMYIIEHHBIX K MHCIIOIb30BAHUIO IPU pEAlM3allUd  HMMEIOLIUX
TOCYJAapCTBEHHYIO  aKKpeaWTamnui  obpaszoBarenbHbIX  mporpamm  HOO, OO0, COO»
(Bapeructpupoan 29.08.2022 Ne 69822) —
https://edsoo.ru/wp-
content/uploads/2023/08/%D0%9F %D 1%80%D0%B8%D0%BA%D0%B0%D0%B7-%E2%84%96-
653-%D0%BE%D1%82-02.08.2022.pdf

BocnuraTreJbHBIN aCHEKT.

Pabouas nporpamma Bocriutanus MBOVY «'mmuazus Nel um.P. @axperauna» peanusyercs B
TOM YHCJIE U Yepe3 UCIIOJIb30BaHUE BOCIIUTATEIBHOIO MOTEHIMAIa YPOKOB MaTEMAaTUKU. JTa paboTa
OCYILECTBIISICTCS B CIEAYIONMX (hopMax:

[ToGyxnenue obOydaromuxcs coONoJaTh Ha ypOKe OOLICTIPUHATBIE HOPMBI IOBEJCHMS, IpaBUIIa
o0mIeHus1 CO CTapmuMH (NeIaroruyecKuMHu paOOTHUKAMH) M CBEPCTHUKAMHU (0OydYarOUIMMUCH),
HOPUHIUIBI Y4eOHON IUCHUILIMHBI M CAMOOPTaHU3aL1H.

[TpuBneuenne BHUMaHUSI OOy4YAIOMIMXCS K LIEHHOCTHOMY AacCHEKTy HM3Y4aeMbIX Ha— YypOKax
IPEIMETOB, SABJICHUN, COOBITHI Yepes:

— oOpaieHue BHUMaHUS Ha HPABCTBEHHbIE AaCHEKThl HAYYHBIX OTKPBITHH, KOTOpBIE
W3Y4aloTCs B JaHHBIM MOMEHT Ha YpPOKE; Ha MPEICTABUTENIEH YUEHBIX, CBA3AHHBIX C U3y4YaeMbIMHU B
JTaHHBIA MOMEHT TEMaMH, Ha TOT BKJIaJ], KOTOPbII OHU BHECIHU B Pa3BUTHE HAIllEH CTpaHbl U MHUpA, HA
JIOCTOMHBIE NIOIPAKaHUS IPUMEPBI UX KU3HU, HA MOTUBBI UX ITOCTYIIKOB;

elicnionp30BaHME BOCIIUTATENIBHBIX BOZMOKHOCTEHN cofiepKaHus ydeOHOro npeamera  JJis
dopMupoBaHUd y OOy4arOUIMXCS POCCUMCKHUX TPAJUIMOHHBIX JyXOBHOHPAaBCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEH uepe3 moJ00p COOTBETCTBYIOIIMX 3a/1ay Ul PeLeHUs, TpOoOIeMHBIX
CUTYaIMi 11 00CYXICHUS B KJlacce

eBKIIIOUEHHE B YPOK WIPOBBIX MPOLELYpP, KOTOpBIE IIOMOTAKOT IMOALEPKATh MOTHBALIMIO
00y4aromuXxcsl K MOJyYEHUIO 3HAHUM, HAIaKMBAHUIO TO3UTUBHBIX MEXJINYHOCTHBIX OTHOILLIEHHUI B
KJ1acce, IOMOTaloT YCTaHOBICHHIO T0OpoXKeaaTenbHOM atMochepsl BO BpeMs ypoKa.

e[IpuMeHeHnE Ha ypOKe MHTEPAaKTUBHBIX (POpPM pabOThl, CTUMYIHPYIOMIMX MO3HABATEIbHYIO
MOTHBAIIUIO O0YYAIOIIHXCS.

e][IpumeHeHue rpynmnoBoi paboThl UM PabOTHl B Mapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaHJIHOM pabOThl M B3aUMOJAEUCTBUIO C APYTUMHU 00y4arOIUMUCS.

eBriOOp M UCMONBb30BaHME HAa YPOKAX METOJIOB, METOAMK, TEXHOJIOTHH, OKa3bIBAIOLIUX
BOCIIMTATEIbHOE BO3JEHCTBUE HA JIMYHOCTh B COOTBETCTBHM C BOCIIMTATEIbHBIM HACAIOM, LENBIO U
3a/layaMH BOCITUTaHUSI.

oJ/IHULIMUpPOBaHUE U TOAJCPKKA HCCIEIOBATENBCKON NEATENIbHOCTH IIKOJBHUKOB B (popme
BKJIIOUEHUSI B YPOK pPa3jMYHBbIX MCCIENI0BAaTENbCKUX 3aJaHM M 3a]ad, YTO JAaeT BO3MOXKHOCTH
oOydaromuMcsi TPUOOPECTH HABBIKM CAMOCTOSITENIBHOTO PEIIeHUs TEOPETUYECKON MpoOieMsl,
reHepUpOBaHUs U 0(POPMIICHUSI COOCTBEHHBIX TUIIOTE3, YBAXKUTEIHLHOTO OTHOLICHHS K UY>KUM HJIESIM,
MyOJIMYHOTO BBICTYIUIEHUS, apTYMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS.

®YCTAaHOBJICHUE YBA)XXUTENbHBIX, JOBEPUTEIbHBIX, HE(HOPMAIBHBIX OTHOIIEHUH MEXITY
YUHTEJIEeM U YYEHUKAMHU, CO3/IaHHEe Ha YPOKaX AMOLMOHAIbHO-KOM(pOPTHON CPEIbI.
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10 KJIACC

N KounyecTBo yacoB
w/ HaumeHoBaHue pa3ejioB U TeM IPOrPaMMBbl Beero KoHTpoJabHbIe
padoThI

1 BBeneHue B cTepeoMeTpuio 10

) [Ipsimble II0CKOCTH B IIPOCTPAHCTBE. [TapannensHOCT MPSAMBIX U 12 1

IJIOCKOCTEHN

3 [lepneHIUKyYISIPHOCTD MPSMBIX U INIOCKOCTEN 12

4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSMU 10 1

5 MHororpanHuku 11 1

6 OOBEMBI MHOTOTPAaHHUKOB 9 1

7 [ToBTOpEHME: CEUECHMUS], PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5

11 KJIACC
No KoanyecTBO 4acoB
HanmenoBaHue pa3jiesioB U TeM NPOrpaMMbl
n/n Bcero KonTpoabHbIE
padoThI

1 Tena BpameHus 12

2 OOBEMBI Tel 5 1

3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsT 3SHAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
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