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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUMH, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00yYaroIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpEIMETHBIX H
MIPEAMETHBIX PE3YJIbTAaTOB OOYYCHHS TC€OMETPHMU B HAIPABICHUU JUYHOCTHOTO
pa3BuTusl oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHATILHOM MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YYECHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBLHBIX MPEACTABICHUM O CYIIHOCTH W TPOUCXOKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHH pPEajbHOTO0 M HEaJbHOrO, XapaKTepe OTpPaKCHHs
MAaTEMATUYECKON HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUYECKOTO0 MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOT'O MUPOBO33PEHUS
yYalIuXxcsl, a TaKkKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OMHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK M TYMaHUTapPHOU.

Jlornyeckoe MeIUIeHWe, (HOPMUPYEMOE TPH HM3YYCHHH OOyYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ PCIIEHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HETIOCPEACTBEHHO KCIOIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH 4enoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEITHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBECHHBIMHU



oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHAIBHO BaXKHBIX KadecTB, MOITOMY aKTyajbHa
3aaya (popmMupoBaHHs y OOyYarOUIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomeTpusi» Ha 0a3zoBOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHWe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenuUIHBIX TEOMETPUH, BO3MOYKHOCTH YCTIEIITHOTO MPOI0JDKEHUS 00pa30BaHUS
M0 CHEUUAIBHOCTSM, HE CBA3aHHBIM C MTPUKIIAIHBIM UCTOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE TWIpeIHAa3HA4YeHa JIsl
0Oy4Yaromuxcsi CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTUYECKHUE YMEHHS, CBSI3AHHbBIC
co crneuu@uKod TEOMETPUHM U HEOOXOAMUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXXHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
r1y0OKO, €ciii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPOGECCUOHAIBHOU JIESITEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  O0OECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. lIpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPBI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYXKAIOIIET0 MUPA;

e (QopMupoBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEXKaX, MOJACISIX U B
peasbHOM MHUpPE MHOTOTPAHHHKH U T€Ja BPallCHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3a/lad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PHUTYD;

e (opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPaHHHMKAX U TeJaxX BpallleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEIIEHUSI OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHUEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHus B XOJE PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;



e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS,

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE pacClO3HaBaThb MPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaNbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOSHHBIN
TeOMETPUUECKUN ammapar JUis pEIIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTIUYUTENbHON OCOOEHHOCTBIO MPOTPaMMbl SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B Hayalle €ro W3y4yeHus 3aJad, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO TO3HAHMS, M ONPEAEeIEHHBIM 00pa3oM opraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
NaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pElIeHUs 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Ja4y Ha  ONEpHUpPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaTJISAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COACpKaHUSL.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BexTopsl U KOOpIMHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JTIOTHUECKUX YMEHHM
pacmpezieniieTcss He TOJIbKO IO COJIep)KaTelbHbIM JIMHUSAM, HO M MO TrojaaM
oOydYeHHs Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusI.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM
OocBOeHHUs pabodeil TporpamMMbl, paACHpPESNEHHBIM TI0O TOAaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYydYaroIIMXCs, PACIIUpss U
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reometpun oTBoAUTCS 2 yaca B Henelno B 10 kiacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a jaBa rojga oOydeHus — 102 ydeOHBIX Yaca



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE OHATHS CTEpEOMETPUU. ToUKa, MpsMasi, MIIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCHOMATUYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHoe pacronokeHne MpsiMbIX B IPOCTPAHCTBE: NEPECEKAOLIUECS,
napaJuleNbHbIC U CKpELIMBAOIIKEcs NnpsMble. [lapannensHOCTh IPSAMBIX U
IJIOCKOCTEN B POCTPAHCTBE: MTapajuIeNIbHbIC NIPSMbBIE B IPOCTPAHCTBE;
[IapaJuIeIBHOCTh TPEX MPSAMBIX; [TAPAJUIEIIBHOCTD NPSIMOM U IIOCKOCTHU. YTIIBI €
COHAIPABIICHHBIMU CTOPOHAMU; YTOJI MEKy NPSMBIMU B IIPOCTPAHCTBE.
[TapanienbHOCTh IUIOCKOCTEN: MTapaJlIesIbHbIE INIOCKOCTH; CBOMCTBA
napajuleNIbHBIX IIocKocTel. [IpocTeiine npocTpancTBEHHbIE (DUTYPBI HA
IUIOCKOCTH: TETPa3p, KyO, NapajiesenuIe; IOCTPOCHUE CEYEHHH.

[leprieHIUKYIISIPHOCTD NPSIMOM M TNIOCKOCTH: NIEPIIEHINKYJIAPHBIE MTPSMBIC B
IIPOCTPAHCTBE, NPSIMBIE ITAPAJUIECIBHBIE U IIEPIIEHIUKYIISIPHBIE K IITIOCKOCTH,
IIPU3HAK MEPIECHIUKYIISIPHOCTHU IPSIMOM U IUIOCKOCTH, TEOPEMa O MPAMOU
NEPIECHINKYJIAPHOU IIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YOI MEXAY NMPAMOU U
IJIOCKOCTBIO; ABYTPAHHBIA YIOJI, TMHEWHBIN yTOJ ABYTPAHHOTO YIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 INIOCKOCTH, PACCTOSIHHUE
OT IPSIMOM 10 TUIOCKOCTH, MPOEKIUSI (PUTYpBI HA TIIOCKOCTb.
[leprieHIUKYIJISIPHOCTD IUNIOCKOCTEMN: TPU3HAK MEPIICHINKYIISIPHOCTH IBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHMKY; pa3BEpTKa MHOrorpasHuka. [Ipusma: n-yronsHas
pu3Ma; TpaHu U OCHOBAHUS IPU3MBL; IIpsiMasi U HAaKJIOHHAsI TPU3MbI; OOKOBas U
IOJIHAs MTOBEPXHOCTH Npu3MsblL. [lapannenenunen, npsiMOyroiabHbIN
napajuleJIenune] U €ro ceorcrna. [lupamua: n-yroapHas nupamuia, TpaHy v
OCHOBaHHUE MUpaMUIbl; OOKOBas U MOJIHAs TOBEPXHOCTh MUPaMU/Ibl; IPABUIIbHAS U
yCeu€HHas MUpaMuia. DJIEMEHThI IPU3Mbl U upamMusl. [IpaBunbHbIe
MHOTOTPAaHHHKU: MIOHATUE PABUILHOIO MHOTOIPAHHUKA; IPABUJIbHAS IPU3MA U
IIpaBWJIbHAS IMPAaMU/Ia; PaBUIIbHAS TPEYTOJIbHAS MUPAMUIA U TPABUJIbHBIN
TeTpa’p; Ky0. [IpeacraBinenue o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexa’ip u ukocasap. CeueHus: Ipu3Mbl M MUPAMHUIBIL.

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOUKH, MPSIMOU,
IJIOCKOCTU. DJIEMEHTHI CHMMETPUU B MIUPAMUAAX, TAPAJIIETECTIUIICIAX,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brrancnenme 3J1eMEHTOB MHOTOTPAaHHHUKOB: p&0pa, TMaroHasu, yIJibl.
[Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMON TIPU3MBI,
IUTOMIA/Ib OCHOBaHUH, TeopeMa 0 OOKOBO MOBEPXHOCTH MPSIMOU TPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U TTOBEPXHOCTH MPABWIIBHON THPAMU/IBI,
TeopeMa o Tioaau yceu€HHoi nupamuibl. [lonstue 06 00béMe. O0BEM
MTUPAMU/IBI, TTPU3MBI.

[TonoGubie Tena B mpocTpaHcTBE. COOTHOUIEHUSI MEXKAY TIIOMIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenus

[unuaapuyeckast TOBEPXHOCTh, 00pa3yIOIIHNe [IUIMHIPUIECKOM
MMOBEPXHOCTH, OCh IIWIMHAPUYECKON MOBEPXHOCTH. LlunuHap: ocHOBaHUs U
OO0KOBasi MOBEPXHOCTh, 00Pa3yIOIIasi U OCh; IJIOIIA b OOKOBOM 1 MOJHON
MTOBEPXHOCTH.

Konnueckast moBepXHOCTb, 00pa3ylole KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOM nmoBepxHocTH. KoHyC: ocHOBaHME U BepilivHa, oOpasyroias
U OCb; TUIONIAa/Ib OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
oOpa3yroIiue U BbICOTa; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMamMeTp; TIOIAlb TOBEPXHOCTHU C(HEPHI.
B3aumnoe pacnonoxxeHue cepbl U MI0CKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
TJI0IIa1b ChEpPHI.

N3o06paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KomOunaruu ten BpamieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KOJI0 cephl; chepa, BIUCAaHHAS B MHOTOIPAHHUK, UK TEJIO0
BpAaIlCHUS.

[Tonsarue 06 00bEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tesl. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TIapaJlJiesienuneaa u caeacTBus u3 He€. O0bEM MIIIUHIIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[TonoOnble Tena B mpocTpaHcTBe. COOTHOLICHUSI MEXAY MIIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust uIMHApPA (MApAIIIETBHO U NEPIEHIUKYIISIPHO OCH), CEUCHUS
KOHyca (TapasuiesibHO€ OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B MpocTpaHcTBE. CI0KEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4nciio. PaznoxkeHne BeKTopa 1o TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenue 3aaay, CBI3aHHBIX C
IPUMEHECHUEM TPABUJI JEUCTBUN ¢ BeKTopaMu. [IpssMoyrosbHas cucrema
KOOpAMHAT B npoctpancTBe. Koopaunatel Bexktopa. [Ipocreimme 3aqauu B



KOOpJMHATax. YToJ Mexay BekTopaMmu. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexy NpsIMbIMU U TUIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METO/]I IPU PELICHUU N'€OMETPUUECKHUX 3a/1a4

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxgaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSIMY ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JIPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEMaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢du3rUecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUIECKON HAITPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYypbl, TMOHWMAHHEM BIIWSHHUSI
COIMAJTBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIs pelieHus 3aaad B
00JaCTH  OKpY’)KAloMIeH cpeapl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM TSI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI0 TIO3HAHWS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [MBUIN3AIMW;, OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnuueepcanvnvie  nosnasamenvuwvle  Oeticmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOUECCO8 00yYaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBHuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUH; YCTAHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIC, €AMHUYHBbIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeurss B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPECUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh CIOcOo0 permeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peEUIeHMs, BBIOMpaTh Haubosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KAK HCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOECHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BBIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBIIATH J1ePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U JJIs pEeUICHUs 3a]1auu;

BbIOMpaTh  MHGOpPMAIMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPHUPOBaTh UH(POpPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH Tparuecku;

OLICHMBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSTEJIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.



2)  VHusepcanvhvie KOMMYHUKAmMUeHble Oelicmeus, o0becneuusarom

cOpMUPOBAHHOCIb COYUATTLHBIX HABLIKOS 00YUaAIOUUXCHL.

OOwmenne:

e BOCHOpPUHUMATh H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YEHHbBIN pe3yibTar;

e B X0JI¢ 00CYXXJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€H, HAIICJICHHBIC HA TIOMCK
pELICHMs; COIMOCTaBISATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3HULUMN; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yJNbTaThl  pEUIEHUS  3aJadd,  OSKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBo:

e IIOHMMAaTh W  HCHOJB30BATh  NPEUMYLIECTBA  KOMAHJIHOM M
WHIUBUYyAIbHOM pabOThl PU PEMICHUH YYEOHBIX 3a/1a4; IPUHUMATD LEITh
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padOT, JOTOBapUBATHCA, 00CYKIATh MPOLIECC
U pe3yibTat paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e YYacCTBOBaTh B IPyNIOBbIX (popmax paboThl (00CykA€HUS, 0OOMEH MHEHHUI,
«MO3TOBbI€ IITYPMbD» U WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU YJIEHAMU KOMAaH/IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YVnueepcanvnvie  pecyniamueHbvie Oeticmaus, obecneyusarom
G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

e COCTaBJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BBIOMPATH CIIOCOO PEIICHHUS
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdOopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHOM pediieKCuM Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnsl MaTEMATHYECKOM 3a/1a4H;

e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NIPU PEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OICHUBATh COOTBETCTBUE pE3YJbTaTa WEIHM U YCJIOBUSM, OOBICHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OmneprpoBaTh MOHATUIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OmnepupoBaTh NOHATUAMU: MAPAIIEIBHOCT U NEPIEHANKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBate B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JIBYTPAHHBIA YTOJ, TPaHU ABYTPAHHOIO Yria,
pedpo IBYrpaHHOrO yrja; JMHEHHBIA Yrojl ABYTPAaHHOIO yIJja; rpajaycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBINI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpamMuaa; mpusMa,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukauuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICTUNIEAbl).

OnepupoBath MOHATUSAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ce€Y€HUsST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarsb 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a7aun Ha HaxOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AaHAJUTUYECKUE METOABl IpPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TUIOMIAAM MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuga) ¢ nOpuMeHeHueM GOopMysl; BBIUUCISATH COOTHOUICHHUS MEXKIY
IIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSIMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTs reomeTpuyeckue (aKThl i PEUICHUS CTePEOMETPUUECKHX
3aJ1a4, MPEANOJaratonX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpumMeHsATh HpoCTEWIINE MNPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoaUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W TPHUMEHATh W3YyYCHHBIE TOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTE€MaTUYeCKl CPOPMYIHPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM I'€OMETPUUECKHUX BEIUYMH.

11 KUIACC

OnepupoBaTh MOHATUAMM: IWJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOHIAAM  TOBEPXHOCTEH TeN  BpallleHWUs,
T€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHSATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuncaTh COOTHOIICHHSI MEXKIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMHU
MMOAOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BpPAILICHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEWCTBUS CIHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsTh MpaBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEICHUE, pACKIA[bIBaTh BEKTOpP IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh TeomeTpuueckue (HaKThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemwlarp 3amaum Ha [10Ka3aTebCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HaX0XJIEHUE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpPOCTEWIINE NPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATH MTOyYEHHbIE 3HaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC
CUTyal! U IPUMEHSATh U3YUYEHHBIE ITIOHATHS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTU4YecKu cPopMyIMpPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEaIbHbIC
CUTyallMt Ha A3bIKE T€OMETPUU, UCCIEA0BATH IOCTPOEHHBIE MOJEIH C
MCII0JIb30BAaHUEM T€OMETPUYECKUX MOHITHIN U TEOpeM, armapara aireopsl;
pemaTh MPakTUYECKNE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUIECKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne  HaumenoBaHmue
(uudpossbie)
n/  pasjgesioB M TeM Bcer Konrpoabn  IIpakTuueck
I NnporpamMmal 0 ble padoThI ue padoTbl o0pasoBaTeLHbIe
pecypcbl
BreicHe B bubnunoreka LIOK
CTepeoMeTpHIO 8 https://m.edsoo.ru/7f41
4736
[IpsimMble 1
EESZ:;;T{I;;& bubnunoreka LIOK
Mapamiensiocts 12 1 2 https://m.edsoo.ru/7f41
4736
PSIMBIX U
IJIOCKOCTEMN
[lepnienaukynsipH bubmmoreka [JOK
OCTb MPSIMBIX U 12 1 https://m.edsoo.ru/7f41
IJIOCKOCTEMN 4736
Vsl Mexay bubmmoreka [JOK
MPSIMBIMHU U 10 1 https://m.edsoo.ru/7f41
MIJIOCKOCTSIMU 4736
bu6nmorexa LIOK
MHororpaHHuku 10 1 https://m.edsoo.ru/7f41
4736
O6LEMLI bubnuorexa [{OK
MHOTOrPAHHIKOB 8 1 1 https://m.edsoo.ru/7f41
4736
IToBTOpEeHwue:
ceuers bubmunoreka IIOK
paCCTOHI;HH " 4 1 https://m.edsoo.ru/7f41
4736
YTIIBI
Hekortopsie bubnuotexa [JOK
CBEJICHUS U3 3 https://m.edsoo.ru/7t41
IUIAHUMETPUH 4736
OBIIEE
KOJIMYECTBO
YACOB 11O 67 > 4
[TPOTPAMME




11 KIJIACC

KosauuyecTBo 4yacos DJIeKTPOHHbIE
HaumenoBanue
Ne IpakTny (uudposBbie)
pa3esioB H TeM Bcer KoHTpoJb-
n/n ec-KHe o0pa3oBaTe/ibHbIE
NPOrpamMMbl 0 HbIe PadOTHI
padoThI peCypcChI
bu6mmoreka [IOK
1 IToBTOpEHME 2 https://m.edsoo.ru/7f4
14736
bubmuoreka [JOK
2 Tena BpaueHus 10 1 https://m.edsoo.ru/7f4
14736
bu6mmorexka [IOK
3 OO0bEMBI TEN 11 1 1 https://m.edsoo.ru/7f4
14736
Bekropsl u bubnunoreka [JOK
4 KOOPJIMHATHI B 15 1 2 https://m.edsoo.ru/7f4
IIPOCTPAHCTBE 14736
bubmuorexa [JOK
5 Cummerpus 5 https://m.edsoo.ru/7{4
14736
IToBTOpEHME,
oBoBIIeIe bubnnoreka [JOK
6 eT T/IaTH ; s 8 1 https://m.edsoo.ru/7f4
creTeNaTIEan 14736
3HAHUU
OBUIEE KOJIMYECTBO
YACOBIIO 34 4 3

I[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBO yacos yeKTp
OHHBIE
Ne KonTp ungpos
Jara ble
n  Tema ypoka OTLHBL Tpaxru H3y4YeH o0pa3oB
/ Bcero e YyecKue ust ATeAbH
I pador padoThI bIe
Bl pecypc
bl
OcHOBHbIE TIOHATHUS
CTEPEOMETPUU: TOYKA, IIPsIMas, Bubanot
MJIIOCKOCTh, IPOCTPAHCTBO. eka LIOK
! [TpaBwita u300paxxeHus Ha | 04.09. https://
PUCYHKaX: U300pasKeHHs 2024 m.edsoo
IJIOCKOCTEH, MapaijieIbHbIX .ru/7f41
MPSAMBIX (OTPE3KOB), CEPEIUHBI 4736
oTpe3Ka
[TonsTus: nepecexaronmecs 06.09
2 IUIOCKOCTH, NIEPECEKAIOLIUECS 1 20 2 4 '
npsiMas U MI0CKOCTh
HauanpHubie cBenenus o kyoe u
UpamMuJie, UX Pa3BEPTKU U 11.09.
3 1
monenu. Ceuenns 2024
MHOTOTPaHHUKOB
Bubnunot
ITonsatue 06 aKCHOMATUUECKOM eka UOK
4 IIOCTPOEHUH CTEPEOMETPUM: | 13.09. https://
AKCUOMBI CTEPEOMETPUU U 2024 m.edsoo
CIIE/ICTBUS U3 HUX .ru/7f41
4736
[TonsiTre 06 akCMOMATHIECKOM
5 MIOCTPOEHUH CTEPEOMETPUM: | 18.09.
AKCHOMBI CTEPEOMETPUH U 2023
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCMOMaTHIECKOM
6 MMOCTPOCHUH CTEPEOMETPUH: | 20.09.2
AKCHOMBI CTEPEOMETPUH U 023
CJIEJICTBHS U3 HUX
7 [TonsiTre 06 akcCMOMaTHIECKOM 1 25.09.
IIOCTPOEHUH CTEPEOMETPUM: 2023




aKCHOMBI CTEPEOMETPUU U
CJICAICTBUS U3 HUX

B3aumnoe pacnonoxenue bubauor
MPSIMBIX B IIPOCTPAHCTBE: eka LIOK
8 [ePECEKAIOIINECS 27.09, https://
’ 2023 m.edsoo
napajuieIbHbIE U ru/76a1
CKpEIIUBAIOIIUECS MPSAMbIE 4736
[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: 02.10.
9 napajuiesibHble MPsIMbIE B 2004
MIPOCTPAHCTBE;
MMapaJLUIENbHOCTh TPEX MPAMBIX
[TapaniensHOCTh MPSMBIX U
10 IJTIOCKOCTEH B MIPOCTPAHCTBE: 04.10.
[TapannensHOCTD NPSIMOM U 2024
TJIOCKOCTH
Bbubnanor
eka UOK
1 VYT1I1Bl ¢ COHANpaBIEHHBIMU 9.10. https://
CTOpOHaMU 2024 m.edsoo
.ru/7f41
4736
12 Yroa Mexay npsMbIMU B 11.10.
MIPOCTPAHCTBE 2024
13 VYroa Mexay NpsMBIMU B 16.10.
MIPOCTPAHCTBE 2024
14 CBoiicTBa mapayieIbHBIX 18.10.
IIJIOCKOCTEN 2024
Bubnunot
eka UOK
15 CBoiicTBa napamienbHbIX 23.10. https://
IIJIOCKOCTEN 2024 m.edsoo
.ru/7f41
4736
16 CaolicTBa mapajuiesIbHbIX 25.10.
IIJIOCKOCTEN 2024
[Ipocreitmme
17 MIPOCTPAHCTBEHHbIE (PUTYpHI HA 6.11.
MIJIOCKOCTH: TETPAdIP, KyO, 2024
napasuiesienumnesa
. 0811.
18 = Iloctpoenue ceueHui 2004
19 | IloctpoeHue ceueHuit 13.11.




2024

KontposnbHas paboTa mo teme bubavor
"[IpsiMbIe ¥ TIIIOCKOCTH B eka LIOK
20  OPOCTPaHCTBE. 15.11. https://
2024 m.edsoo
Hapannenbflnocu IPSIMBIX U U741
IJIOCKOCTEN 4736
[lepneHMKyYIAPHOCTD NPAMOUN
)1 U IJIOCKOCTH: 20.11.
MEPIEHIUKYIJISIPHBIE TIPSIMBIE B 2024
MIPOCTPAHCTBE
[IpsiMble mapasienbHele U 711,
22  nepneHAMKYJISpHbIE K 2024
IIJIOCKOCTH
[IpsimMble napasienbHbIe U 2711,
23 MIEPIEHIUKYISIPHBIE K 2004
IJI0OCKOCTH
[IpusHak
24 HeI;HGHI[I/IKYHHpHOCTI/I OpsAMOi 29.11.
2024
U TUIOCKOCTH
Bubnnot
[Ipu3nak exa LIOK
25 | NepHeHIUKYJIAPHOCTH MPSIMOM 4.12. https://
2024 m.edsoo
U TUIOCKOCTH ru/7f41
4736
26 Teopema o npsimoit 06.12.
MEPIEHANKYISIPHON MIJIOCKOCTH 2024
7 Teopema o npsamon 11.12.
MEPIEHUKYIISPHON IIJIOCKOCTH 2024
[lepnieHIUKYNSIp U HAKIIOHHBIE:
73 paccTossHUE OT TOYKHU 110 13.12.
IIJIOCKOCTH, PaCCTOSTHUE OT 2024
IIPSIMOM JI0 IJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
29 paccTossHuEe OT TOYKHU 110 18.12.
IIJIOCKOCTH, PaCCTOSTHUE OT 2024
MPSIMOM 710 IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
30 pacCcTOSIHME OT TOYKH JI0 20.12
IUIOCKOCTH, PACCTOSTHUE OT 2024
MIPSIMOM 710 IIJIOCKOCTH
KonTponbhas padota 25.12.
31
«[TepneHIUKYISIPHOCTH 2024




MPSIMBIX U IJIOCKOCTEN

Bubanot
eka UOK
32 IlepuneHAMKY/ISp U HAKIOHHBIE. 27.12. https://
2024 m.edsoo
.ru/7f41
4736
13 VYTi1Bl B IPOCTPAHCTBE: YIoJl 8.01.
MEXKY IPSAMOM U TIIOCKOCTBIO 2025
34 JIByrpaHHbIN yroJj, JUHEHHBIN 10.01
YToJ1 JBYTPaHHOIO yria 2025
Bubanot
eka UOK
35 JIByrpaHHbIN yroJj, JTUHEHHBIN 15.01. https://
yroJ IBYrpaHHOIO yrIiia 2025 m.edsoo
.ru/7f41
4736
[lepnenuKyISIpHOCTD
36 IJIOCKOCTEH: MpU3HaK 17.01.
MEPIEHIUKYISIPHOCTH ABYX 2025
IJIOCKOCTEMN
[lepnenuKyISIpHOCTD
37 IIJIOCKOCTEM: IPU3HAK 22.01.
MEPIEHIUKYISIPHOCTH ABYX 2025
IIJIOCKOCTEN
[lepnieH IUKYISIPHOCTD
18 IIJIOCKOCTEM: IPU3HAK 24.01.
MEPIEHIUKYISIPHOCTH ABYX 2025
IIJI0CKOCTEN
Teopema o Tpéx 29.01.
39
MepIEeHIUKYIIApax 2025
Teopema o Tpéx 31.01.
40
MEePIEHIUKYIIAPAX 2025
41 Teopema o Tpéx 05.02.
MEepIeHIUKYIIApax 2025
Bubnnot
KonrponsHas pabora no remMmam
"IlepnieHIMKYISIPHOCTD N
42 | mOpSMBIX U IUIOCKOCTEH" U 07.02. nttps://
" 2025 m.edsoo
VYriel MC)KI[}:' NPSIMBIMH U ru/7641
IJIOCKOCTSIMU 4736
[Ipu3ma: n-yronpHas npusma; 12.00.
43 | TpaHU U OCHOBAHMUS MPHU3MBI; 005

npsaMas 1 HaKJIOHHAA IIPpHU3MBbI;




OOKOBAs U IOJHAA
[TOBEPXHOCTD IIPU3MBI

[Tapamtenenunen,
44 IIPSIMOYTOJIbHBIN 14.02.
rapajuieenuIe] U ero 2025
CBOMCTBA
[Tupamupa: n-yroabHast
IMpamMu/ia, TpaHu U OCHOBAaHUE
45 | TEPAMHTEL OoKOBast U TIOJTHAs 19.02.
IIOBEPXHOCTH ITUPAMU/IBI; 2025
IIpaBWIbHAS U yCeUEHHAs!
nupamuzia
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHSTHE MTPaBUIBHOTO bubnvor
MHOTOTpaHHUKA; IIPaBUIIbHAS exa LIOK
46 = mpu3Ma M npaBHIIbHAS 21.02. https://
2025 m.edsoo
NUpaMyU/Ia; IpaBUiIbHAs ru/741
TpeyroJjibHas MUpamMuja u 4736
IIPaBUIIBHBIN TETpasap; KyO
[Ipencrasnenue o MpaBUIBHBIX 26.00.
47 MHOI'OTPaHHHUKAX: OKTa’ap, 2005
JOJEKa3Ip U UKOCAIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEIILHO bubnvor
TOYKH, IPSIMOH, TIJIOCKOCTH. exa LIOK
48 = DneMeHTHI CHMMETPUH B 28.02. https://
2025 m.edsoo
fpaMuaax, ru/7f41
napajuleJenunenax, 4736
IIPaBWJIBHBIX MHOTOTPaHHUKAX
Beruncnenue 31eMeHTOB 503
49 = MHOrorpaHHHUKOB: péOpa, 2005
JaroHaJld, yrJibl
ITnomiaas 60k0BOI Bubnunot
ITOBEPXHOCTHU U ITOJIHON eka LIOK
50 ITOBEPXHOCTH MPSMOM IPU3MBI, 07.03. https://
IIJIOIA b OCHOBAaHUM, TEOpEMa 2025 m.edsoo
0 OOKOBOI MOBEPXHOCTH .ru/7f41
IIPSAMOY IIPU3MBI 4736
ITmomane OOKOBOI
MOBEPXHOCTU U MTOBEPXHOCTH
51 [IPaBUJILHON ITUPAMUJIBL, 12.03.
TeopeMa o IIoaau OOKOBOU 2025

IIOBEPXHOCTU YCEUEHHOU
MIAPaMM/IbI




57 KonTponbHas pabota mo Teme 14.03.
"MHororpasHuKH" 2025
.. 19.03
53 ITousarue 06 00BEME 2025
. 21.03.
54 O06BEM TUpaMuIBI 2005
. 02.04
55  OO6wém nupamusl 2025
“ 04.04.
56  OO6BEM nupamusl 2005
. 9.04.
57 O06BEM IPU3MBI 2005
. 11.04.
58 OO0BEM TTPU3MBI 2005
Bubnunor
eka UOK
. 16.04. https://
59 O06BEM IPU3MBI 2005 m.edsoo
.ru/7f41
4736
KonTponbhas padbota no teme 18.04
60 N
"O6bEMBI MHOTOTPAHHUKOB" 2025
Yron Mexay KacaTeJIbHOM 1 23.04
61 XOpJ0i. YTIIBI ¢ BEPIIMHAMH 005
BHYTpH U BHE yTJIa.
2 BrnucaHupIl 1 OnIMCaHHBIN 25.04.
YETBIPEXYTOJIbHUKHU 2025
Teopema 0 meauane u 30.04.
63
OucCceKTpuce TPeyroJibHUKa 2025
[ToBTOpenue, o6o0IIEHNE
CHCTEMATH3aIUs 3HAHUH. 7.05.
64 .
[ToctpoeHue ceueHuii B 2025
MHOTOTpaHHHUKE
[ToBTOpenHue, 0600IIEHNE
. Bubanot
CHCTEMATH3aIUs 3HAHUH.
Brraucnenme paccTOsTHUII: exa LIOK
65 MEX/1Y /1B SIpTO‘—IKaMI/I O:F 14.05. https://
AY ABIM . ’ 2024 m.edsoo
TOYKH JI0 MPSMO#1, OT TOUKH J10 ru/ 741
TJIOCKOCTH, MEKIY 4736
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[ToBTOpenHue, 0600IIEHNE 16.23
66 CUCTEMATH3AINI SHAHUN. 05.2024

Brruncnenue yrioB: Mexay




CKPEUIUBAIOIIUMHUCS TPSIMBIMH,
MEXy IPSIMOH U IIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB
MEX1Y TIOCKOCTSIMH

21.05.
67  HtoroBas KOHTpOJIbHAs paboTa 1 2005
OBIIEE KOJIMYECTBO YACOB 68 6 4
[10 ITIPOT'PAMME
11 KJIACC
KosnuuyectBo 1yacos DJIeKTPO
HHBbIE
e Be Kourposas Ilpaktu Aata tuppoBe!
n/  Tema ypoka H3y4YeH e
I e HbIe yecKue ust obpasoBa
ro padoThI padoThI TelLHbIe
pecypchl
[ToBTOpEeHME, 0000IIEHNE 1 bubauore
cUCTEMAaTH3aIys 3HAHUM. ka [IOK
03.09.

1 OcHoBHBIE QUTYPHI, PAKTHI, 1 2004 https://m.e
TEOPEMBI Kypca CTEpEOMETPUHI dsoo.ru/7f
B 10 kacce 414736
[ToBTOpEeHuEe, 06001IeHNE 1 10.09.

2 cUCTeMaTU3alusA 3HaHUM 3a 1

2024
kypc 10 kiacca
BekxTop Ha IJI0CKOCTH U B

3 MIPOCTPAHCTBE 1 17.09.
CrnosxeHue v BBIYMTAHNE 2024
BEKTOPOB
PasnoxxeHne BeKTOpa 1o TpéM 24.09

4 HEKOMINUIAHAPHBIM BEKTOPaM. 1 2024
[IpaBuiio napamnenenunena

5 YMHOXEHNE BEKTOpa Ha 1 1.10.

YUCIIO0 2024
8.10.

6 3aia4yu MIaHUMETPUN 1 1 004
IIpssMoyronbHas cucreMa bubnuore
KOOPJMHAT B IIPOCTPAHCTBE. 15.10. ka [JOK

7 Koopaunats! BekTopa. 1 004 https://m.e
[Ipocreiimue 3agayu B dsoo.ru/7f
KOOpJMHATax 414736




[Ipocreiimme 3agayu B

22.10

8 KOOpJIUHATax 2025
Pemenue 3amay, cBSI3aHHBIX C 511
9 Hva/IMeHeUHI/IeM IIpaBuJI 2004
NENCTBUM ¢ BEKTOpaMH
VYroa MexXI1y BEKTOpaMH.
CkanspHoe mpou3BeieHue 1211
10 BEKTOPOB. Brrunciienue yrios 2004
MEXTY MPSIMBIMH U
IIJIOCKOCTSIMU
KoopaunatHo-BEeKTOpPHBIN 1911
11 METO/I IPU PELICHUH 2004
reOMEeTPUUYECKUX 3a7a4
bubnuore
KontponbHas pabora no teme 2%6.11 ka [JOK
12 "BekTopsl 1 KOOpAUHATHI B ) 0'2 4 https://m.e
pocTpaHcrae” dsoo.ru/7f
414736
13 3agauM TUIaHUMETPUH 312
2024
[nnuHap: OCHOBaHUS U bubnuore
OOKOBast MOBEPXHOCTb, 10.12 ka [JOK
14 o0pa3ymolas 1 och; IJIO0IAb ) https://m.e
. . 2024
OOKOBOI1 U MOJHOM dsoo.ru/7f
IIOBEPXHOCTHU 414736
Pemenne 3anay Ha
15 HaXO)K)_'IeHI/I: TIOBEPXHOCTH 17.12
2024
HWIHHIIPA.
Konyc: ocHoBanue n
BEpIINHA, 00pa3yromas u oCh; 24.12.
16 . .
IUIOIIA s OOKOBOM M IIOJTHOM 2024
MTOBEPXHOCTHU
Y ceu€HHBIN KOHYC:
17 o0pa3syrolue 1 BhICOTa; 14.01
OCHOBaHUS U OOKOBast 2025
MTOBEPXHOCTh
21.01.
18 Konyc. Pemenue 3anau 005
Cdepa u map: ueHTp, paauyc, 2301
19 JIMaMeTp; TUIOLIAIb )
2025
MOBEPXHOCTHU Cepsl
20 B3anMHoe pacnionoxenue 4.02.
chepsl U MITOCKOCTH; 2025




KacaTrenbHasl IIIOCKOCTh K
chepe; iomanb chepsl
KomOuHnanwst ten BpameHus u

MHOTOTPaHHUKOB
Konrponsnas pabdora «Tena 11.02.
21 1
BpaIICHUs» 2025
bubnuore
ITonsTre 06 00BEME. 18.02 ka [IOK
22 OcCHOBHEBIE CBOICTBAa 00HEMOB 1 ) https://m.e
2025
TEN dsoo.ru/7f
414736
n 25.02.
23 O0BéM UIHHIIpa, KOHYCA 1 5005
4.03
24 O6beM uIMHpa U KOHyca 1 2005
’5 OOBeM HaKIIOHHOW TTPU3MBI, | 11.03
MMpaMHU/JIbl, KOHYyca 2025
bubnuore
OK
O0BEM mapa u 1Iomab 18.03 ka I
26 o 1 005 https://m.e
COCPB! dsoo.ru/7f
414736
7 O6beM m1apa u miomaib | 1.04
cdepbl 2025
[Tono6HbIe Tena B bubnnore
npocrpancTse. COOTHOIIEHUS 2,04 ka [JOK
28 MEXIY IIOMAaAIMU 1 ) https://m.e
. N 2025
MOBEPXHOCTEH, 00BEMaMHU dsoo.ru/7f
MOAOOHBIX TEJ 414736
79 KonrtpomnbHas pabora no | 15.04
teMaM "OO0bembl Ten" 2025
22.04
30 Teopembr Menenast u UeBbl 1 005
a1 3ajaun MIaHUMETPUU U 1 29.04.
METO/BI UX PEIICHUS 2025
3ajaun IaHUMETPUU U 6.05
32 1
METO/Ibl UX PELICHUS 2025
13 WroroBast KOHTpoOJIbHAS 1 13.05
pabota 2025
3aza4u CTepeOMETPUN U 20.05
34 1
METO/BI UX PEIICHUS 2025
OBIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME




YYEBHO-METOAUYECKOE OBECNEYEHME OBPA3OBATE/IbHOIO NMPOLLECCA
OBA3ATE/IbHbIE Y4EBHbIE MATEPUAJIbI 419 YYEHUKA

lFeometpuna,10-11 knacc: 6a30BbIi M NpoduabHLIN yposeHb//1.C.ATaHacaAH,B.®.byTy308,C.6.Kagomues.-
M.: NpoceeweHune, 2023

Ounpaktnueckne matepuansl 4nal0-11 knaccos/b.M.3us.-M.: MpocseleHne,2020

3apaun no reometpun ana 7-11 knaccos./b.I.3us, B.M.Meinep.,A.l. BaxaHckuit .-M.: MpocselieHue,
2019

METOAMNYECKUE MATEPWUANBI ANA YYHUTENA

MN3yueHne reometpun B 10-11 Knaccax. Metoamueckune pekomeHgaumnn./C.M. CaaksH, B.®.byTy308B.-M.:
MpoceeweHne ,2015

LNPPOBbBIE OBPA3OBATE/IbHbIE PECYPCbIl U PECYPCbl CETU UHTEPHET
Yuun.py.

P3LL

Chepym



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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