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IHOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma ydeOHOTrOo Kypca «I'eomerpusi» 0a30BOro YpoBHs JUIsl 00yYarOIIAXCsI
10-11 xmaccoB pa3pabotana Ha ocHOBe DenepanbHOr0 rOCYIapCTBEHHOTO 00pa3oBaTEIILHOTO
CTaHJapTa CpeAHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHIA,
MPEeIBABISEMBIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, M TPAJAHUIUNA POCCHICKOTO 00pa3OBaHUS.
Peanmzanus nporpaMMel 00eCieuuBacT OBJIAJCHNE KITFOUEBBIMUA KOMITETCHIIMSIMUA, COCTABIISIONIMMHA
OCHOBY [JI1 CaMOpPa3BUTHA W HCIPCPBIBHOI'O 06pa3013aH1/151, ICJIOCTHOCTH O6H.[€Ky.HBTypHOFO,
JMYHOCTHOTO Y IMO3HABATEIHHOTO PA3BUTHS JINYHOCTU O0YUAFOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETPUM Ha YypOBHE cpenHero oOmiero ooOpa3oBaHUs
00yCJIOBJIeHA TPAKTHYECKON 3HAYMMOCTHIO METAIIPEMETHBIX U IPEAMETHBIX PE3YIbTaTOB O0YUCHHUS
TEOMETPUM B  HANpPaBJICHUU JIMYHOCTHOTO  pa3BUTUS  OOydYarommuxcs, (OPMHPOBAHUS
(GYHKIMOHATPHOH MaTeMaTHYECKOW TPaMOTHOCTH, H3Y4YCHHS JPYyTUX YYEOHBIX JHCHUIUIMH.
PasButne y oOywaromuxcs MPaBHIBHBIX MPEJICTABICHHA O CYIIHOCTH M IMPOUCXOXKICHUU
TCOMETPHUYECKUX aOCTpaKIMi, COOTHONICHUHM PEAThHOIO0 M HJCATBHOTO, XapaKTepe OTPAKEHUS
MaTeMaTHYECKON HAYKOH SIBIICHHIA U MPOIIECCOB PEATbHOTO MHPa, MECTE TEOMETPHUHU B CUCTEME HAYK
158 pOJII/I MATEMATUYCCKOT' O MOI[CJ'II/IpOBaHI/Iﬂ B HaquOM IIO3HAHUU U B HpaKTI/IKe CHOCO6CTByeT
(OpPMHUPOBAHKIO HAYYHOTO MHUPOBO33PEHHSI YUAIMXCS, & TAK)KE KA4eCTB MBIIUICHHS, HEOOXOUMBIX
JUTS aIalTallik B COBPEMEHHOM OOI1IeCTBE.

I'eomeTpust sBIsETCS OMHUM U3 0a30BBIX TPEAMETOB HA YPOBHE CpeIHEro oO0mero
o0pa3oBaHMsl, TaK Kak 00€CIeurBaeT BO3MOXKXHOCTh U3YUEHHS KaK JUCHIUIUINH €CTeCTBEHHO-HAYYHON
HaIlpaBJIEHHOCTH, TAK U TYMaHUTapHOM.

Jlormueckoe MbllUIEHHE, GOPMUPYEMOE MPU U3yUYEHUU OOYUYaIOLIUMUCS MOHATUHHBIX OCHOB
TEOMETPUH U MOCTPOEHUM LIEMOYKU JIOTHYECKUX YTBEPKACHUH B XOJE PEIICHUS N€OMETPUYECKHUX
3aJ1a4, YMEHUE BBIABUTATh U ONPOBEPraTh FMIIOTE3bI HEMOCPEACTBEHHO UCIIONIb3YIOTCS IIPU PELICHUH
3aJ]a4 €CTeCTBEHHO-HAyYHOr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHue OpueHTUPOBATHCS B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JesITeNbHOCTH 4enoBeka. OpHeHTalMs 4yelloBeKa BO BPEMEHU M IPOCTPAHCTBE — HEOO0X0IUMOe
YCIIOBHE €r0 COLMAIBHOrO OBITUS, (hOpMa OTPAXKEHHs OKPYIKAIOIIEr0 MUPA, YCIOBHE YCIELIHOI'O
MO3HAHUS U aKTUBHOT'O MpeoOpa3zoBaHus JAEHCTBUTEIBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BUABI y4eOHOW M TPYIOBOM NEATEIBHOCTH, SBISETCS OJHHUM U3
poeCCHOHATBHO BaXKHBIX KauecTB, OITOMY aKTyajbHa 3ajjadya (OpMUPOBAaHUS Y 00yHaOLINXCS
MIPOCTPAHCTBEHHOT'O MBIIIJICHUS] KaK Pa3HOBUAHOCTH OOpPa3HOTO MBIIIJIEHUS — CYIIECTBEHHOIO
KOMITOHEHTA B ITOJITOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HAalPaBIECHUSAM.

[lenp ocBOEHMS MTpOrpaMMbI yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE OOYUYCHHS —
o0meoOpazoBaTelbHOE H  OOIIEKYJIBTYpPHOE pa3BHUTHE OOydYaromuxcsi dYepe3 oOecreueHne
BO3MOXXHOCTH TPHOOPETEHUsT M HCIIOJIb30BAHUS CHCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUNA U
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NecTBUM, crienu(UYHBIX T€OMETPUHU, BO3MOXKHOCTH YCHENIHOTO MPOAOJKEHUs 00pa3oBaHUs MO
CHEIHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIOJb30BaHUEM T€OMETPHUH.

[Tporpamma 1o reoMeTpun Ha 6a30BOM YPOBHE IMpEAHA3HAYCHA ISl 00YYArOIIUXCS CpeIHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMUTEIbHBIX 3aTPYJHCHHUH Ha YPOBHE OCHOBHOIO OOIIETO
obOpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOWTH 0OIIUE
MaTeMaTHYeCKUEe YMCHHUs, CBSI3aHHBIC CO CIEIHU(DUKON TeOMETpHH M HEOOXOIUMBIC JUIS JKU3HH B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHH MUMEIOT BO3MOXHOCTh HM3YYHUTh I'€OMETPHUIO Ooliee
riy0OKO, €Cii B JajbHEWIIEM BO3HHKHET HEOOXOJMMOCTh B TI'€OMETPUYECKHX 3HAHUSIX B
npoeCCUOHATTLHON IEATEIEHOCTH.

JlocTrkeHre LeNu OCBOCHMsI MPOrpaMMbl 00€CIIEUMBAETCS PEILIEHUEM COOTBETCTBYIOIIMX
3ana4d. [lpuopurerHpiMu 3agauaMu ocBoeHUs Kypca «I'eomerpumn» Ha 6azoBoMm ypoBHEe B 10—11
KJ1accax sBJISIOTCS:

e (OpMHUPOBAHKE MPEJCTABICHUS O TEOMETPHH KaK YaCTH MUPOBOM KYJIBTYpPbl M OCO3HAHHE €€
B3aUMOCBS3H C OKPYXKaIOIUM MUPOM;

(] q)OpMI/IpOBaHI/Ie NpeaACTaBJICHHUA O MHOT'OI'pPaHHHKAX M TCJIaX BPAIICHHUA KaK O Ba)KHEUIIINX
MAaTEMATUHYCCKUX MOACIIAX, IIO3BOJIAIOIINX OIIMChIBATH U 1/13yanL paBHI)Ie SABJICHUA
OKpYZKaromero Mupa,

e (QopmMupoBaHHWE YMEHHUS pACIIO3HABATH HA YEPTEKAX, MOJACIAX H B PEATBHOM MHpE
MHOI'OI'PaHHUKHU U TCJIa BPAILLICHH,

(] OBJIAACHUC MCTOJaMU PCUICHUA 3aaa4 Ha ITIOCTPOCHUA HA I/I306pa)KeHI/I$[X MMPOCTPAHCTBCHHBIX
uryp;

° (bOpMI/IpOBaHI/Ie YMGHI/UI OHCpI/IpOBaTB OCHOBHBIMU ITOHATHAMHU O MHOFOFpaHHI/IKaX n TCJIax
Bpalll€HUs U UX OCHOBHBIMU CBOﬁCTBaMH;

° OBJIAACHUC aJIFOpI/ITMaMI/I peHIeHI/Ifl OCHOBHBIX THIIOB 3aaay, q)OpMI/IpOBaHI/IC YMGHI/ISI
MMPOBOAUTDH HECIIOKHBIC NOKA3ATCIIbHBIC PACCYKACHUS B XOAC PCIICHUA CTCPCOMETPUICCKUX
3aaa4 ¥ 3a1a4 C MPAKTUICCKUM COJACPIKAHHUEM

° Pa3BUTHUEC UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI‘/JI 06yqa101m/1xc;1, O3HaBaTeJILHON
AKTHUBHOCTH, UCCJICAOBATCIbCKUX YMCHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIIJICHUA,

° (bOpMHpOBaHHe Q)YHKHI/IOHEU'ILHOI\/’I T'paMOTHOCTH, peHeBaHTHOﬁ TeoOMCTpHUUu: YMCHHUC
paCHO3HaBaTI> HpOfIBJ’ICHI/ISI FCOMCTpI/I‘IGCKI/IX HOH?ITI/II\/'I, O6”I>GKTOB 158 3aKOHOM€pHOCTeﬁ B
PCAIBbHBIX JKU3HCHHBIX CUTyallUdX U IIPpU HUIYUCHUU OPYTrUx y‘{e6HBIX npeamMeToOB,
MIPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (OPMYJIMPOBATH UX HA S3bIKE TEOMETPUU U
COo31aBaTb TCOMETPUICCKHUEC MOJCIHU, IPUMCHATDH OCBOEHHBIHN l"eOMeTpI/ILIeCKI/Iﬁ arnmapar JJisa
peHIeHI/ISI HpaKTI/IKO-OpI/ICHTI/II)OBaHHI)IX 3aja4, I/IHTepHpeTI/IPOBaTI) U OILICHUBATH HOHy‘IGHHBIG
pe3yabTaThI.

OTnUyuTeNbHON OCOOEHHOCTHIO MPOrPaMMBbI SIBJISIETCS BKIIIOUEHUE B KypC CTEPEOMETPUH B
Hayajie ero MU3y4yeHus 3aJay, pellacMblX Ha YPOBHE MHTYUTHUBHOI'O IO3HAHUS, U OIpPEICIEHHBIM
o0pa3oM opraHu3oBaHHas paboOTa HaJ HUMH, UYTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MIPOCTPAHCTBEHHOI'O MBILLJICHHS, CTUMYJIMPYET IPOTEKAHUE UHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIIEMY U3YUYECHHIO MPEIMETA.

[Ipenmourenne oTAa€rcs HATrJISIHO-KOHCTPYKTHBHOMY METOJy OOy4eHHs, TO €cCTh
TEOPETUYECKUE 3HAHMS HUMET B CBOEH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-IIPAKTUYECKOU
NEeATEIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUHN y YYaIIMXCA B Kypce CTEpEOMETPHUH
MPOBOJUTCS 3a CUET peIIeHUs 3a7ay Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3a7ay Ha
ONEpUPOBAHUE MPOCTPAHCTBEHHBIMH oOOpazamu. Co3maHue oOpaza IPOBOJUTCS C OHNOPOH Ha
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HarjI1iAHOCTb, 4 OIICPHUPOBAHUC O6p330M — B YCJIOBUAX OTBJICYCHHA OT HArJIsIAHOCTH, MBICICHHOI'O
HU3MCHCHUA €0 UCXOJHOTO COACPIKaHMA.

OcHoBHblE  coiepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11  kmaccax:
«MHororpanHuku», «IIpsmble M MIIOCKOCTH B IpocTpaHcTBe», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHUI pacpeesiseTcss HE TOIbKO 110
CoJIep>KaTeNIbHbIM JIMHUAM, HO U 10 rojjaM 00yueHHs Ha YPOBHE CPEIHEro o01ero oopazoBaHusl.

Coneprxanue 006pa3oBaHusi, COOTBETCTBYIOIIEE MTPEIMETHBIM pe3yJIbTaTaM OCBOSHUS paboueit
MIPOrpaMMBbI, paclpeAeNéHHbIM O ToJaM OO0y4eHHs, CTPYKTypUPOBAHO TakKUM 00pa3oM, YTOOBI
OBJIaJICHUE TIE€OMETPUYECKMMM IMOHATHUSAMU M HABBIKAMHU OCYILECTBISUIOCH IIOCIEA0BAaTENbHO U
MOCTyNaTeNIbHO, C COOI0ICHIEM PUHIIUIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIUCH
B OOIIYI0O CHCTEMY T'€OMETPHUYECKUX MPEACTABICHUN OOydaloMMXCs, pacliupss U yriayomss eé,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE

Ha usyuenue reomerpuun orBoautcs 2 daca B Henento B 10 kimacce u 1 yac B Hepenmo B 11
KJ1acce, BCero 3a jiBa roja ooydeHus - 102 yueOHBIX yaca.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 76 ot 05.09.2023. UcnonHutens: MHunatynnuH B.X. 0 AIEKTPOHHbINA
CtpaHuua 4 n3 16. CtpaHnua cosgaHa: 05.09.2023 09:59 =¥ TATAPCTAH



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHSTHSA CTEPCOMETPHHU. Tqua, npsAMas, IJI0CKOCTb, IIPOCTPAHCTBO. Ilonstue 00
AKCHUOMATUYCCKOM IMMOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3aumHOe pacrnosiokeHue MpsIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECs, MApPAJICIbHBIE U
cKkpeuBawomuecss npsMbele. [lapamnenbHOCTh HpsAMBIX M IUIOCKOCTEHW B IPOCTPAHCTBE:
IapajuleIbHbIE MPSMBIE B IPOCTPAHCTBE; MMAPAUIEIBHOCTD TPEX MPAMBIX; MapaUICIIBHOCTD IIPSIMOM
U IUIOCKOCTU. YTJIBl C COHAIIPABJIECHHBIMU CTOPOHAMHM; YTOJ MEXAY NPSAMBIMHA B MPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapaulesIbHbIE TUIOCKOCTH; CBOMCTBA IMAapaUIENbHBIX IIOCKOCTEH.
[Ipocreiiime npocTpaHCTBEHHbIE (GUIYypbl Ha IUIOCKOCTH: TETpasAp, KyO, mHapasuielenurnen;
MOCTPOEHUE CEUCHHUIA.

[lepneHMKyIAPHOCTD NPSIMONM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MPSAMBIE B IPOCTPAHCTBE,
IIPsIMBIE NTapAJIJICNIBHBIE U IEPIEHIUKYJIISPHBIE K INIOCKOCTHU, TPU3HAK MEPIEHAUKYJIIIPHOCTH IPSIMON
U IUIOCKOCTH, TEOpEMa O NPAMOU NEPIEHAUKYJAPHOM IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJI
MEXIy MpsIMOM M IUIOCKOCTBIO; JBYTPaHHBIA YroJl, JMHEMHBIA yroJl JBYI'PAHHOIO YIJIA.
[lepneHuKyIsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHHUE OT IPSIMOM 10
IUIOCKOCTH, MNPOEKIMs (UIypbl Ha IUIOCKOCTb. [leprneHauKyIsipHOCTh IUIOCKOCTEH: INpHU3HAK
NIEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX neprneHuKysapax.

MHOrorpaHHuKHa

IlonsATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHMKA, BBINYK/IbIE U HEBBIITYKIIbIC
MHOTI'OTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrosibHas npusMa; I'paHU U OCHOBAHUS
MIPU3MBI; IPSIMasi ¥ HAaKJIOHHAs IPU3MbI; O0OKOBast M TIOJIHAs TOBEPXHOCTH Mpu3Mel. [lapannenenunern,
MIPSIMOYTOJIBHBIM Napajiesienunes] U ero cpoicrsa. [lupamupa: N-yroiapHas nupamuna, TpaHH U
OCHOBaHHE MHUpPaMUJbl; OOKOBasg M MOJHAs MOBEPXHOCTh NMHUPAMU[BI; MpaBHIIbHAS U yCeu€HHas
nupamMuia. JIeMEHThI IPU3Mbl U MpaMubl. [[paBuibHbIE MHOTOIpaHHUKHU: TOHSITHE NTPABUIBHOTO
MHOIOIDAaHHUKA; IPAaBWIbHAs IIpU3Ma U IpaBWIbHAsA NUPAMHUAQA; I[PAaBWIbHAsA TPEYroJIbHAs
MMpaMK/ia v paBUIIbHBIN TeTpadap; KyO. IIpencraBnenue o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTA3IP,
nojexasap u ukocasap. CeueHus Npu3Mbl U MIHPaMHIbIL.

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJeMEeHThI CUMMCTPUHU B ITUpaMUJax, mapauiCjICcnuneaax, mpaBujJIbHbIX MHOIOIpaHHUKAX.

Bbruncienue 371eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriel. [lnmomans GoxoBoi
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTU MPSAMOI MPHU3MBI, TUIOIIA s OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU NpAMOM mpu3mbl. [lmomans GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IMPaBUIIbHOU
MMpaMHJIbl, TeOpeMa O Iuiouaau yceu€HHon nupamuipl. [lonstue 06 o6bpéMe. OOBEM MUpPaMULIBL,
IIPU3MBL.

[Tomo6uple Tema B mpocTpaHcTBE. COOTHOIIECHUS MEXIy IJIOMAASIMHA TOBEPXHOCTEH,
00BéMaMH TTOO00HBIX TEII.
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11 KJIACC
Tena Bpamenus

[umunapudeckass IMOBEPXHOCTb, 00pasyomue HIMHIPUYECKOW IMOBEPXHOCTH, OCh
LWINHAPUYECKOH oBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBask IOBEPXHOCTb, 00pa3yrollas U OCh;
IUIOIIAb OOKOBOII U IIOJHOM TOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yronie KOHUYECKOM IMOBEPXHOCTH, OCh W BeEpIIMHA
KOHHYecKoii moBepxHocTH. Konyc: ocHOBaHuMe U BepiliMHa, 00pa3yrolas U och; Iomiaab 00KOBO 1
MOJIHOM TMOBEPXHOCTH. YCEUYEHHBI KOHYC: oOpa3ymollue W BBICOTA; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Chepa m map: meHtp, paguyc, IuaMeTp; IUIOMAAbL MOBEpXHOCTH cdepbl. Bzanmuoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaas chepsl.

I/I306pa)KeHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa HUJIMHApA U KOHYCA.

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA U MHOI'OI'PaHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO C(bepbl;
C(bepa, BIIMCaHHAas B MHOI'OI'PaHHUK, UJIXW TCJIO BpalliCHUA.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOICTBAa 00BbEMOB Tel. Teopema 06 00BEME MPSAMOYTOIBEHOTO
napajiesnenunesa u cieacteus u3 He€. O0bEM nmnuuapa, konyca. O0bEM 11apa u miIowmaab chepsl.

[lonobuble Tema B mnpocTpaHcTBE. COOTHOLIEHUS MEXIY IUIOLAASIMH ITOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenus nunuHapa (MapajuiebHO U NEPICHIUKYIIPHO OCH), CEUYEHUS KOHYCa (MapauiebHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY ), CEUCHHUS 1apa.

BeKTopbl H KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miuockoctu U B npocTpaHcTBe. CI0KEHUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uwucio. PasznoxeHume BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajurenenunena. Pemenue 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM MPABWI ACUCTBUH C BEKTOPAMH.
[IpssMoyronbHas cucrema KoopauHar B mpoctpaHcTBe. Koopaunatel Bektopa. IIpocrelimue 3anaun
B KOOpJMHATaX. YTOJI MeXAy BeKTopaMu. CKallIpHOE MPOU3BEACHNUE BEKTOPOB. Boruncienue yrios
MEXIy NPSMBIMHU U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METOJI IIPU PELIEHUH T€OMETPUIECKUX
3a1ay.
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IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOGHMS IporpaMmbl yudeOHOro mnpeaMera «MaTteMaTHKa»
XapaKTEPU3YIOTCS:

Fpamancxoe BOCIIUTAHHC:

cOPMUPOBAHHOCTHIO ~ TPAXKIAHCKOM  MO3MLIMK  OOydarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCUHCKOIO OOIECTBA, IPEJICTAaBICHUEM O MaTEeMaTHYECKMX OCHOBAX
(GyHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUM, TPOLEAYP IPAKIAHCKOT0 0011ecTBa (BBIOOPHI,
OMPOCHI U Tp.), YMEHUEM B3aUMOJICHCTBOBATh C COIMAIBLHBIMU UHCTUTYTAaMU B COOTBETCTBUM C MX
GYHKIUSAMU ¥ Ha3HAUYCHUEM.

HanI/IOTI/I‘leCKOQ BOCIIMTAHHEC:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPasKJAHCKON UACHTUYHOCTH, YBAKECHHS K MPOILIOMY H
HACTOSIIIIEMY POCCHUUCKOM MaTE€MaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JOCTHIXKEHUSM POCCUMCKUX
MaTEMaTHKOB U POCCHIICKOM MaTeMaTHYeCKON IIKOJbI, K MCIOJb30BAHUIO STUX IOCTHKCHUI B
JIpYTUX HayKaxX, TEXHOJOTHUSX, chepax SKOHOMHUKH.

I[YXOBHO'HpaBCTBEHHOFO BOCIIMTAHUA:

OCO3HAaHMEM  JYXOBHBIX  IICHHOCTEH  POCCHHCKOTO  Hapoja; CPOPMHPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAaHHA, 3TUYCCKOIO IOBCACHUA, CBA3AHHOI'O0 C HNPAKTUYCCKHUM IMPHUMCHCHUCM
JOCTUKEHUH HAyKH U JAEATeTbHOCTHIO YUEHOTO; OCO3HAaHHEM JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYMBOTO OYIyIIEToO.

JcTeTHYECKOE BOCIIUTAHHUE:

3CTETUYECKUM OTHOILIEHUEM K MUDPY, BKJIKOYAsl 3CTETUKY MAaTEMATUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/lay, PEIICHHH, PacCyXICHUHN; BOCIPUMMYHUBOCTHIO K MAaTEMAaTHYECKUM AacleKTaMm
Pa3IMYHBIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS IPUMEHITh MaTeMaTHUECKHUE 3HAHUS B MHTEpEcax 3/10pOBOT0O U
6e30macHOro oopasa *KU3HH, OTBETCTBEHHOI'O OTHOLLIEHUS K CBOEMY 3/10pOBbIO (3710pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIN PEXKUM 3aHITUN U OTJBIXA, pEryJigpHas (pusndeckast akTUBHOCTD); (PU3UUECKOTO
COBEpILICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocnuranue:
TOTOBHOCTBIO K TPY/Ly, OCO3HaHUEM IIEHHOCTH TPYOTI00US; MHTEPECOM K pa3iIMuHBIM chepam

npodeccuoHaNbHOM AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKONW U €€ NMPUIOKEHUSIMH, YMEHUEM
coBeplIaTh 0OCO3HAHHBIN BbIOOp Oynymieil mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
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IJIaHbI; TOTOBHOCTBIO U CITOCOOHOCTEIO K MaTE€MaTUYCCKOMY O6pa3OBaHI/II-O n CaMOO6p330BaHI/IIO Ha
MMPOTAKCHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PCIICHHUU NPAKTUYCCKHUX 3alad
MaTeMaTH4eCKOM HaITpaBJICHHOCTH.

IKoj10ruYecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIBTYPhl, TOHUMAHHEM BIUSHHUS COIUAIBHO-
SKOHOMUYECKHX MPOLECCOB HA COCTOSHHE MPUPOJHOM M COLUAIBHOM Cpenbl, OCO3HAHHUEM
I00aJILHOTO XapaKTepa IKOJIOTHYECKUX MPpoOIeM; OpueHTalMel Ha TPUMEHEHUE MaTeMaTUUECKUX
3HAHUU JJIS peUIeHHs 3a/1a4 B 00JIaCTH OKPY>KaIoIIeH cpeibl, IIIaHUPOBAHUS MMOCTYIIKOB U OLEHKU
MX BO3MOXHBIX MOCJIEICTBUM JIJIsl OKPY>KAIOILIEH CPE/Ibl.

IleHHOCTH HAYYHOT'O TO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKH U 0OLECTBEHHON NPAaKTUKU, IOHUMAaHUEM MaTeMaTHUECKOM HayKH Kak cepbl 4YeJI0BEUECKON
JESITENIbHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl pa3BUTHUS LIMBUIIM3ALIUN; OBJIAJICHUEM SI3bIKOM

MaTeMaTUKM M MaTeMaTH4YeCKOM KyHLTypOﬁ KaK CpCIACTBOM IIO3HAHHA MHpPA, T'OTOBHOCTLIO
OCYHICCTBJIATDH MMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOSHHSI HMPOTrpaMMbl ydeOHOTro mpenmMeTra «MaTeMaTHKa

XapaKTePU3YOTCS OBJIAZICHUEM YHHUBEPCAILHBIMU HO3HABAMETbHBIMU OCUCMBUIMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  VHUBEPCANbHbIMU — pPecyIsMUEHbIMU
oelcmeusamu.

1) Yuusepcanvuvie nosnasamenvusie oeticmsus, obecnewusaiom @Gopmuposanue 6a306blx
KOCHUMUBHBIX NPOYECco8 00yUaioumuxcsi (0ceoeHue Memooo8 NO3HAHUS OKPYICAIWe20 MUupa;
npuUMeHeHUe 102ULeCKUX, UCCIe008AMeNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble JJornyeckue aeiicTBUSA:

e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBbIE INPU3HAKK MAaTEMaTUYECKHUX OOBEKTOB,
MOHATUHM, OTHOUIEHUH MEXIYy TMOHATUAMH; (HOPMYIUPOBATh ONpPEACTICHUS TOHATHM;
YCTaHABJIMBATh CYILIECTBEHHbIN IMPHU3HAK KilacCU(PHUKAIMM, OCHOBAaHUS JUIsl 000OILIEHUS U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAJIN3A;

e BOCIpPUHUMATh, (OPMYJIHUPOBATh U MNPeoOpa3oBBIBATH CYXKICHHS: YTBEpAUTENbHBIE H
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IME; YCIOBHBIE;

e BBIABISATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TNPOTHUBOpeuus B (axTax,
JAHHBIX, HAOMIONEHUSAX W YTBEPXKICHMSX; NpeIsaraTb KPUTEPUH JUIS  BBISBJICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JeNIaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKM, IEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUECHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;
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e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHUH (TIpsSIMbIe U OT
IIPOTUBHOI0), BBICTpauBaTh apPryMEHTALlMI0, MPUBOAUTH IPUMEPbl U KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BBIOUpATH cioco0 pemieHus yueOHO! 3a7aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHMUS,
BEIOMpaTh HarboJIee MOIXOISIINNA C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS:

e  HCIIONB30BATh BOMPOCHI KAaK HCCIIECIOBATEIILCKHI WHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH
BOIIPOCHI, (DUKCHPYIOIIKE MPOTHBOPEUHE, MPOOJIEMy, YCTaHABIMBATh MCKOMOE W JaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO0, MHEHUE;

e TMPOBOJUTH CAMOCTOSTCIILHO  CIUIAHUPOBAHHBIA  JKCIICPUMEHT, HCCJICIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 0OBEKTa, SIBJICHHUS, MPOIIECCa, BBISBICHHUIO
3aBUCHMOCTEH MEXIy 00bEKTaMH, SIBJICHUSIMH, IIPOIECCCAMH;

e CaMOCTOATEIHHO (HOpPMYITHPOBATH OOOOMICHHS M BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HCCIICJIOBAHMS, OICHUBATh JOCTOBEPHOCTh ITOJIYYCHHBIX PpE3yJIbTATOB,
BBIBOZOB 1 0000ILEHNI;

e IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIJIBUTaTh IIPEAMOIOKCHHS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undopmanmueii:

e BBIABJIATH JePUIMTH HHOOPMAIMK, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U JUIS
pelICHUS 3a/1a9H;

e BbIOMpaTh HMHG(OPMAIMIO W3 HMCTOYHHKOB  PA3jMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATH3WPOBaTh W HMHTECPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
MIPEICTABIICHHS,

e CTPYKTYpPUPOBaTh MH()OPMAILIHIO, TIPEICTABIATH €€ B PA3IUYHBIX (opMaxX, HILTFOCTPUPOBATH
rpau4ecKu;

e OIIEHWBATH HAJEKHOCTH HH(DOPMAIIMH TI0 CAMOCTOSTEIHHO CHOPMYIINPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAMUGHBIE Oelicmausi, — 00ecneuugaom  cQopMuposaHHOCb
COYUANLHBIX HABLIKOS 00YYAIOUWUXCSL.

Oo01menmne:

° BOCIIpUHUMATb H (l)OpMy.]'H/IpOBaTI) CYXKIACHUA B COOTBCTCTBHUU C YCIOBHAMHU H LCIIIMU
00IIeHus; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U NMHChMEHHBIX
TCKCTaX, JaBaTb MOACHCHHA II0 XOAY pPCIICHUA 3adadd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI:II\/'I
pe3yJbTar;

e B Xo0Je OOCYXIEHHS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
peraemMoit 3a/1auu, BHICKA3bIBATh UJ1€U, HAllEJICHHbIE Ha TOUCK PEIICHNUs; COMIOCTABIISATh CBOU
CYXKACHUA C CYXKACHUAMU JPYTUX YHAaCTHHUKOB JJUajiora, O6H3py>KI/IBaTB pasinine 1 CXoaCTBO
MO3ULIMI; B KOPPEKTHOH (hopme (popMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS;

° NpEACTABIATE PE3YJIbTATBI PCINCHHUA 3adadyr, OSKCICPUMCHTA, HCCICAOBaHUA, ITPOCKTA,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIGHHS € Y4€TOM 3ajad Ipe3eHTallud U
0COOEHHOCTEH ayAUTOPHH.

Cotpyannuecrso:
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e TIIOHMMAaTh M WCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHONH PaOOTHI MPH
pellieHUHM y4YeOHBIX 3ajay; MPUHUMATH IIeJIb COBMECTHOW JCSTEIbHOCTH, IUIAHHPOBATH
OpraHU3aIHI0 COBMECTHOU pabOTHI, pacTIpeAesiTh BUIBI padOT, TOTOBapUBAThLCS, 00CYKIaTh
MPOLIECC M PE3YJIbTAT PA0OTHI; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOJICH;

e y4acTBOBaTh B TPYIIOBBIX (GopmMax padoThl (0OCYyX)AeHHUS, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBD) ¥ MHBIC); BHITIOIHATH CBOIO 4acTh PabOThI U KOOPAWHUPOBATH CBOU JCHCTBHS C
JIPYTUMH 4ICHAMH KOMAaHJIbl, OIICHWBATh KAueCTBO CBOErO BKJaJla B OOMIWIl MPOIYKT IO
KpUTepusiM, CHOPMYITMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUSI.

3) YVuusepcanvuvie pecynamusnsie deiicmeus, obecneuusaiom @GOpMUpPoSanHue CMbiCl108bIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

CaMoopranmaunﬂ:

COCTaBJIAThH IIaH, AJITOPUTM PELICHU 3a/1a4M, BBIOMPATh CIIOCO0 peleHus ¢ y4eToM

HUMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U

KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(pOpMALINH.
CaMOKOHTPOJIb:

e BJIAJIETh HaBBIKAMU [103HABATEIbHOHN pedIeKCHH KaK OCO3HAHUS COBEPILACMbIX JEHCTBUNA U
MBICIUTENBHBIX IPOLECCOB, HUX PE3YyJbTAaTOB; BIAJAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTHUECKOH 3a7a4u;

e IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IPH PELICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBl B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHbBIX, HaWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

e OIICHHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIM U YCIOBUAM, OOBSICHIATh NPUUYHUHBI JOCTHIKEHHS
WIM HEAOCTH)KEHUS Ppe3yJbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIBITY.

MHNPEAMETHBIE PE3YJbTATDBI
10 KJIACC
OnepupoBarh NOHATUAMU: TOUKA, PSAMAasi, INIOCKOCTb.

HpI/IMeH}ITB AKCUOMBI CTCPCOMETPHUHN U CICACTBUSA U3 HUX IMPU PCHICHUU TI'COMCTPUYCCKUX
3aaad.

OnepupoBath NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.
KnaccuguupoBaTb B3aMMHOE PaCHOI0KEHHUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath NOHATUSMHU: ABYTPAHHBIN yTOJI, TPaHU ABYTPAHHOTO yria, peObpo ABYTPaHHOTO
yrIJia; JUMHEWHBIA YroJl IBYTPaAaHHOIO yIJia; TpaJlyCHasi Mepa ABYTPAHHOTO yTJIa.

OHepI/IpOBaTB IMOHATHUAMU: MHOI'OI'PAHHUK, BBIHyKHLIﬁ n HCBLIHYKHBIﬁ MHOT'OI'paHHUK,
OJICMCHTBI MHOI'OI'paHHUKA, HpaBHHBHBIﬁ MHOTI'OI'paHHUK.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 76 ot 05.09.2023. UcnonHutens: MHunatynnuH B.X. 0 AIEKTPOHHbINA
CrpaHunua 10 u3 16. CTpanuua cosgara: 05.09.2023 09:59 =¥ TATAPCTAH



Pacrio3HaBaTh OCHOBHBIC BHUJBI MHOTOIPAaHHUKOB (MUpaMpaa; NpPU3Ma, IPSMOYTOJIbHBIN
napasienenumnen, kyo).

KnaccudunupoBats MHOTOTPAaHHUKH, BEIOUPAsi OCHOBAHUS JUIS KiTacCU(DUKAIUY (BBITYKIIbIC U
HEBBIMYKJIbIE MHOTOTPAaHHUKHW; MPAaBWJIbHBIE MHOTOTPAaHHHUKHU; MPSMbIE U HAKJIOHHBIE MPHU3MBL,
napajuieJIeuIe/ bl ).

OHepI/IpOBaTB IMOHATHUAMU: CCKYylIasd IMJIOCKOCTh, CCUCHNEC MHOI'OI'PAHHUKOB.
OOBACHATD IIPUHIUIIBI ITIOCTPOCHUSA CequHﬁ, HCIIOJIB3Ys METOA CIICO0B.

CTpouTh CeueHHsS MHOTOTPAaHHUKOB METOJOM CIIEIOB, BBINOJHATH (BBIHOCHBIC) IUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

PemraTe 3ala4i Ha HaXO0XACHHUEC I'COMCTPHUYCCKHUX BCJIMYHUH I10 06pa3uaM HIIM aJITOpHUTMaM,
IMPUMCHAA U3BCCTHBIC aHAJTIUTUYCCKUC MECTOABI ITPHU PCIICHUU CTAHAAPTHBIX MAaTCMATUYCCKUX 3aaa4
Ha BBIYUCICHUC paCCTOHHI/Iﬁ MCKAY ABYMs TOYKaMH, OT TOYKU OO HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH,
MCXKAY CKPCHIMBAOIINMUACA IIPAMBIMU.

Pemrats 3ala4Yi Ha HaXOXACHHUC I'COMCTPUYCCKHUX BCIIMYUH I10 o6pa3uaM WK aJIrOpUuT™MaMm,
NPUMCHAA N3BCCTHLIC aHAJIMTUYCCKHUEC MCTObI ITPH PCHICHHUU CTAHAAPTHBIX MATCMAaTUYCCKHUX 3a/1a4
Ha BBIYMCJIICHUC YTJTIOB MCXKAY CKPCIIUBAIOIIUMUCS ITIPAMBIMU, MCIKIAY Hp?[MOI\/JI 1 INIOCKOCTBIO, MCIKAY
IIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB.

Boruncnsate 00BbEMBI U IUIOMIAAN TMOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) C
npUMEHEHHEM (POPMYII; BBIYMCIATH COOTHOIICHHUS MEXAY IUIOIIAIsIMH TOBEPXHOCTEH, 00bEMaMu
MOI00HBIX MHOTOT'PAaHHUKOB.

OnepupoBarh NOHATUSAMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPHH;
LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HMHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTYpax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYyHKaX.

[IpumensaTp  reomerpuyeckue (akThl JUId  pPEUICHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEIoIararoIuX HECKOJIbKO 1IaroB PeIIeH s, €CIIU YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOH (Gopme.

[IpuMeHATH mpoCTENIIME NPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3aay.

HpI/IBO,I[I/ITB MMPpUMEPBLI MATEMATUICCKUX SaKOHOMepHOCTCﬁ B IIpUPOAC U KU3HHU, PACIIO3HABATDH
MMPOABJICHUC 3aKOHOB I'€COMETPHH B UCKYCCTBC.

HpI/IMeHSITI) IMOJIYUCHHBIC 3HaHWA Ha IIPAKTUKEC: aHAJIN3UPOBATH pPCAJIbHBIC CUTyallUu H
MNPUMCHATH U3YYCHHBIC ITOHATHSA B ITPOLECCE ITONCKA PCUHICHUA MAaTCMAaTUUCCKHU C(bOpMYJ'II/IpOBaHHOf/'I
HpO6J’IeMBI, MOACIINPOBATE PCAIBHBIC CUTYAllMH Ha A3BIKE '€OMCTPHU, UCCICA0BATE IMTOCTPOCHHLIC
MOZCIIN € HCIOJB30BAHUCM TI'COMCTPUYCCKHUX MNOHATUN U TCOPCM, alllapara anre6pLI; peuiaTtb
MPAaKTUYCCKUC 3a/Ia4, CBA3AHHBIC C HAXOXJACHUCM IT'COMECTPHUICCKUX BCIIUYNH.
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11 KUIIACC

OmnepupoBaTh MOHATHIMU: IMJIMHIPUYECKAs IMOBEPXHOCTh, 0Opa3yroIue HUIMHAPHYECKOM
MOBEPXHOCTH; IWIMHP; KOHUYECKasi IOBEPXHOCTb, 00pa3yroIue KOHMYECKOM ITOBEPXHOCTH, KOHYC;
ceprueckas TOBEPXHOCTb.

Pacrio3naBath Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CrIOCOOBI MTOTYYSHHS TEJl BPALICHUS.

KrnaccuduuupoBars B3aMMHOE pacIiojokeHue chepbl ¥ IIIOCKOCTH.

OHepI/IpOBaTB IIOHATHUAMMU maPOBOﬁ CEIMEHT, OCHOBaHHEC CCIMCHTa, BBICOTA CETMCHTA,
HlapOBOﬁ CJIOfI, OCHOBAHHMEC HIApOBOro CJI0A, BBICOTA IIAPOBOTO CJIOA; H.IﬁpOBOfI CCKTOD.

Borancnsate 00bEMBI M TUIOIIATU IMOBEPXHOCTEH TEN BpAICHHS, T€OMETPHUUYECKUX Tl C
pUMeHEeHHeM (HopMyI.

OnepupoBarh NOHATUSMU: MHOTOTPaHHUK, BIMCAHHBIN B chepy ¥ OMHCAHHBIN OKOJIO ChEpHI;
cdepa, BIIMCaHHAS B MHOTOTPAHHUK WUJIU TEJIO BPAIIICHUS.

Be1uuciaTs COOTHOIICHUS MCXKAY IJIomaaiaMu HOBerHOCTeﬁ 1 00béMaMu HO)IO6HBIX TCII.

N3o00paxaTts uzy4daemble (UTypbl OT PYKHM M C TMPUMEHEHHEM MPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH W3 PHCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BpaIlEeHUs.

W3Bnekarb, MHTEPIPETUPOBATh W NPEe0OpPa3oOBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

OHepI/IpOBaTB IOHATHUEM BEKTOP B IIPOCTPAHCTBC.

BoInONHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha
YHCIIO, O0BICHATH, KAKHMH CBOMCTBAMHU OHHM 00JIaJal0T.

[IpuMeHATH paBUIIO MapAILICIICIIUIIEAA.
OnepupoBaTh NOHATUSAMU: 1€KAPTOBBI KOOPINHATHI B IPOCTPAHCTBE, BEKTOP, MOyJIb BEKTOPA,
PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, YTOJ MEXKAY BEKTOPAMH, CKAJISAPHOE IPOU3BEACHUE

BCEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI.

HaXO,Z[I/ITB CYMMY BCKTOPOB U HNPOU3ZBCACHHUC BCKTOPA HA YHUCIIO, YIrOJl MCKIY BCKTOPAMU,
CKaJIApHOC IMMPOMU3BCACHUEC, PACKIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT.
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[IpumensT  reomeTpuyeckue (akTbl JUId  pEUICHHs  CTepEeOMETPUYECKHX  3ajad,
MIPEIIOJIAraloNINX HECKOJBKO IIATOB PEIICHHUS, €CIIA YCIOBUS MPUMEHEHUS 3aJ]aHbl B IBHOU (opme.

Pemate mpocteiiiine reoMeTpuyecKre 3aJaud Ha MPUMEHEHUE BEKTOPHO-KOOPJHUHATHOIO
METO/1a.

Pemrats 3agadnd  Ha JOKa3aTCiIbCTBO MAaTCMaTU4YCCKHUX OTHOIIICHHUU H HaXO0XICHUC
IreOMETPUICCKUX BECJIWYHH I10 06pa3uaM WKW aJIropuTMam, IPUMCHSASA HM3BCCTHBIC MCTOABI IIpH
PCIICHUHU CTAHAAPTHBIX MATECMAaTUYCCKUX 3a/1a4.

[IpuMeHATH mHpoCTEWIIME NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1ay.

HpI/IBO,I[I/ITI) IIPUMEPLI MaTEMATHYICCKUX SaKOHOMepHOCTCﬁ B IIpUPOAC U )KU3HH, paCllIO3HABAaTh
MMPOABJICHUC 3aKOHOB I'COMCETPHUHN B UCKYCCTBC.

[IpuMeHATh NOMy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh peallbHble CUTyallUd WU
MPUMEHSTh U3YYCHHBIC TIOHATHS B TIPOIIECCE MOMCKA PEIICHUS MaTeMaTHIeCKU CPOPMYITHPOBAHHON
poOJIeMbl, MOIETMPOBATh PEATbHBIE CUTYALlUU Ha SI3bIKE F€OMETPHUH, UCCIIEA0BATh MOCTPOECHHBIE
MOJIETIM C HCIOJb30BAaHUEM TI'€OMETPUYECKUX NOHATUH M TEOpEeM, ammapara aiareOpbl; peuaTh
IIPAKTUYECKHE 3a]]auH, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUECKUX BETUYHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/nn HaumenoBanue pa3aenoB u Tem KonuuecTtBo DnekTpoHHbIE (U POBLIC)
MIPOrpPaMMBbI 4acoB o0pa3oBaTenbHbIE PECYPCHI
Bcero
1 BBenenue B ctepeoMeTpuio 10 bubmuoreka [JOK
https://m.edso0.ru/7f415b90
2 S — ¥ bomorsmiox
N https://m.edsoo.ru/7f415b90
NPSIMBIX U IJIOCKOCTEN
3 [lepnieH UKy ASAPHOCTD NMPSMBIX U 12 bubmuoreka [JOK
IIIOCKOCTEN https://m.edso0.ru/7f415b90
4 VYribel MeXAY IPSIMBIMU U 10 bubmuoreka [JOK
IIOCKOCTSIMU https://m.edso0.ru/7f415b90
5 MHororpanHuku 11 bubmuoteka [IOK
https://m.edso0.ru/7f415b90
6 O0BEMBI MHOTOTPAaHHUKOB 9 bubnuoteka [JOK
https://m.edsoo.ru/7f415b90
7 [ToBTOpEHME: CeueHMs], pacCTOSTHUSA 4 bu6muoreka [JOK
U YTJIbI https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
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11 KJIACC

No /it HanmMeHnoBanwue pa3ienoB U TeM KomnuecTBo DnekTpoHHbIe (IU(PPOBEIE)
IPOrPaMMBbI 4acoB 00pa3oBaTeNbHBIC PECYPCHI
Bcero

1 Tena BpateHus 12 Bbubmuotexa [JOK
https://m.edsoo.ru/7f417af8

2 OOBEMBI TEI 5 bu6nmmoreka [IOK
https://m.edsoo.ru/7f417af8

3 BexkTopsl u KOOpIMHATEI B 10 bubnmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/7f417af8

4 [ToBTOpenue, 06001ICHNE, 7 bubnunorexka LIOK
CHUCTEMaTH3allHs 3HAHUI https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME

[okymeHT co3aaH B anekTpoHHown copme. Ne 76 ot 05.09.2023. UcnonHuutens: MmHmatynnvH b.X.

Ctpanuua 14 u3 16. CtpaHuua cosgara: 05.09.2023 09:59

g SIEKTPOHHBIN
¥ TATAPCTAH


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 76 ot 05.09.2023. UcnonHutens: MHunatynnuH B.X. 0 AIEKTPOHHbIA
CtpaHunua 15 us 16. CTpanuua cosgara: 05.09.2023 09:59 =¥ TATAPCTAH



INnct cornacoBaHusa k gokymeHTy Ne 76 ot 05.09.2023
MHnymaTtop cornacosaHna: MmHuatynnud b.X. Oupektop
CornacoaHue nHnyumposaHo: 05.09.2023 10:00

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 MuuatynnuH b.X. 05.09.2023 - 12-54
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