MHNOACHUTEJIBHAS 3AIIUCKA

Pabouast mporpamma yueOHOTO Kypca «I'eomerpusi» 6azoBoro ypoBHs misi oOydarommxcs 10-11
KJIacCOB pa3paboTraHa Ha ocHoBe @elepalibHOTO TOCYAapCTBEHHOrO0 00pa30BaTEIbLHOTO CTaHJAPTa
cpeanero odmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHMA, NMPEABABISAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIHMNA POCCUHUCKOTO 0Opa3zoBaHMs. Peanmsanusi mporpaMmsl
o0ecrieurBaeT OBNAJICHUE KIIOYEBHIMU KOMIIETEHIIUSIMHU, COCTABISIOIIUMU OCHOBY JJISi CAaMOPa3BUTHUS U
HEMpepbpIBHOIO 00pa3oBaHMsl, LEIOCTHOCTh OOMIEKYJIbTYpPHOTO, JHMYHOCTHOIO U IO3HABATEILHOTO
Pa3BUTHSI TMYHOCTH O0YYAIOLTHXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca Te€OMETpUU Ha ypOBHE CpeAHEro o0Iero odpazoBaHusi 00yclOBIIEHA
MPAKTUYECKONH 3HAUMMOCTBHIO METANpPEeIMETHBIX M MPEIMETHBIX PEe3yJbTaTOB OOyUEHHUS T€OMETPUU B
HaNpaBJICHUHU JIMYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, (GopMupoBaHus (PyHKIIMOHATBHOW MaTeMaTHIECKOM
IPaMOTHOCTH, HW3YYEHHUS JpYrHX YYeOHBIX IUCHMIUIMH. Pa3BuTHe y OOydYarommxcsi IPaBHIbHBIX
MIPEJICTABICHUI O CYIIIHOCTH U MPOUCXO0XKICHUU I'eOMETPUUECKUX aOCTpaKiui, COOTHOIICHUH PealbHOro
U UJCabHOTO0, XapaKTepe OTPaKEHHUsS] MAaTeMaTUYECKOW HAayKOW SIBJICHUU W MPOLECCOB PEAlbHOTO MHPA,
MECTE T'€OMETPUU B CUCTEME HAYK U POJIM MAaTEMaTHMYECKOTO MOJIECIMPOBAHUS B HAyYHOM IIO3HAHUU U B
MPAaKTUKE CIOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS YUAIIUXCS, a TaKXKe KadecTB
MBIIJICHHS], HEOOXOIMMBIX AJIs aAaNTalliid B COBpPEMEHHOM OOIIECTBE.

['eomeTpus siBNsieTCS OJHUM U3 Oa30BBIX MPEAMETOB HA YPOBHE CpPEJIHEro 001ero o0pa3oBaHusl, Tak
Kak oOecreynBaeT BO3MOKHOCTh M3YYEHMsI KaK JUCLUIUIMH €CTECTBEHHO-HAyUYHOH HaIllpaBI€HHOCTH, TaK
Y TYMaHUTAPHOM.

Jlornueckoe MpIIuIeHHE, (GOPMUPYEMOE TMPU HM3YUYCHHH OOYYAIOIIMMUCS TOHSATUWHBIX OCHOB
re€OMETPUH U MOCTPOCHUHU LEMOYKU JOTMYECKUX YTBEP)KJIEHUN B XOJI€ PELICHUS] T€OMETPUUYECKUX 3a/ad,
YMEHHE BBIBUTaTb M OINpPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS NPU pEIIeHUU 3ajad
€CTECTBEHHO- HAYYHOTO ITUKJIa, B YACTHOCTH M3 Kypca (PU3UKH.

YMeHHe OpHUEHTHpPOBATHCS B TMPOCTPAHCTBE HUIPAeT CYIIECTBEHHYIO pOJb BO BCEX OO0JIACTIX
NesITeNIbHOCTH 4esioBeka. OpHeHTalus 4eJoBeka BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOIUMOE YCIIOBUE
€ro COLHMANbHOrO ObITHS, (opMa OTpa)KEHUS OKPYKAIOLIEro MHpa, YCJIOBHE YCIELIHOTO IO3HAaHUS U
aKTUBHOTO TMpeoOpa3oBaHusl JAeWcTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMH OOpa3amMu
00bEeIUHSET pa3Hble BUABI y4eOHOW M TPYHAOBOH AEATEIBHOCTH, SBISETCS OAHUM M3 MPO(ECCHOHATBHO
BAXHBIX KAyecTB, MOATOMY aKTyalbHa 3ajadya (OpMHUpPOBaHHS y OOYHAIOIIMXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHHUS] KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHHS — CYIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MIPAKTUIECKON JACSITEILHOCTH TTO MHOTUM HAIPABIICHUSIM.

Ilens ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOydeHUS —



o01ieo0pa3oBareIbHOEe U OOMICKYIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS Yepe3 oOecreueHUue BO3MOKHOCTH
NPUOOPETEHUS U UCIIOJIb30BAaHUS CHCTEMAaTUYECKHX F€OMETPHUECKUX 3HAHUN U JIeMCTBUH, CrIenu(UIHBIX
TE€OMETPHH, BO3MOXKHOCTH YCIICITHOTO MPOAOIDKEHHSI 00pa30BaHus MO CIIEHUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIJHBIM UCTIOJIH30BAHUEM I'€OMETPHH.

[Tporpamma o reomeTpun Ha 0a30BOM ypOBHE MpEAHA3HAYCHA IS 00YJAIOIUXCsl CPEAHEH IIKOIbI,
HE HWCHBITHIBABUIMX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha YpPOBHE OCHOBHOTO 0O0IIero obpa3oBaHus. Takum
oOpazom, oOyuwaromuecsi Ha 0a30BOM YPOBHE [OJDKHBI OCBOUTH OOIIME MaTeMaTW4eCKHe YMEHHS,
CBSI3aHHBIC CO CHEIU(PHUKONH T€OMETPHH M HEOOXOAMMBIC IUIsS )KU3HU B COBPEMEHHOM oOiecTBe. Kpome
3TOr0, OHM MMEIOT BO3MOXKHOCTh HM3YUUTh T'€OMETPHIO 0ojee IIyOOKO, €cli B JalbHEHIIEM BO3HUKHET
HEOO0XOMMOCTh B TEOMETPUUYECKHX 3HAHUSX B MPO(ECCHOHAIBHON IS TEIbHOCTH.

JlocTrokeHue 1eNTd OCBOCHUS MPOrpaMMbl 00ECIEUnBACTCS PEUICHHEM COOTBETCTBYIOIIMX —3a/1ad.
[TpuopuTeTHBIMH 3aJadaMH OCBOCHHUS Kypca
«["'eomerpun» Ha 6a3oBoM ypoBHe B 1011 kiaccax sBIsrOTCS:

e (opMupoBaHHE NPEICTABICHUS O T€OMETPHH KaK YacTH MHPOBOH KYJIBTYphl U OCO3HAHHE €¢
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMupoBaHHE TPEICTABICHUS O MHOTOIPAaHHMKAX W TejlaX BpalleHUs KaKk O BaKHEHIINX
MaTeMaTHYECKUX MOJICNAX, IMO3BOJSIONIMX ONKCHIBATH W HM3y4aTh pPa3HBIC SBICHHA
OKPY’KaIOIIETo MUPA;

e (QopMHpOBaHHME YMEHHUS paclloO3HaBaTh Ha 4YepTekax, MOJENSIX U B PEATbHOM MHpE
MHOTOTPaHHHUKH U TEJla BPaIllCHNUS;

e OBJIQJICHWE METOJaMH DPEUICHHs 3aad Ha TOCTPOCHHUS Ha M300PaKEHHSX TPOCTPAHCTBEHHBIX
buryp;

e (dopMuUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMHA O MHOTOTPAaHHHMKAaX W Tellax
BpAIICHNS U NX OCHOBHBIMH CBOWCTBAMH;

e OBJIQJICHWE AITOPUTMaMH PEUICHHUs OCHOBHBIX THIIOB 3a1a4; (OpMHUpOBaHNE YMEHHS MPOBOANTH
HECIIOKHBIE JI0KA3aTeNIbHbIE PACCYX/IEHUS B X0JI€ PEIICHUS CTEPEOMETPHUECKUX 3a/]1a4u U 337134 C

MPAKTUYCCKUM COACPIKAHUCM;

® Da3BUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OOy4aromuxcs, MO3HABATEIbHOM
AaKTUBHOCTH, MCCJIEJIOBAaTEIbCKUX YMEHHUH, KPUTHUYHOCTH MBIIUIEHUS; (QOopMHUpOBaHUE
(YHKIMOHATIBHON T'PaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU: YMEHHE Paclio3HaBaTh MPOSBICHUS
reOMETPUYECKUX TMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX KU3HEHHBIX CHUTYalUsiX
U MIPU U3YYEHUHU JAPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha fA3BIKE T€OMETPUHU U CO3JaBaThb I'€OMETPUYECKUE MOJETH, MPUMEHSThH

OCBOCHHBIM TI'€OMETPUYECKHMM anmapar Uisl peLIeHUs IPAKTUKO-OPUEHTHPOBAHHBIX 3a/]ad,



MHTEPIIPETUPOBATH U OLICHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OTnn4uTeNnbHOM 0COOEHHOCTBIO MPOrPaMMBI SIBIIIETCS] BKIIIOYEHHE B KypC CTEPEOMETPHM B Hayalle

€ro M3y4eHHUs 3aJay, pellaeMbIX Ha YPOBHE HWHTYUTHBHOIO IIO3HAHHS, W ONpPEICIEHHBIM 00pa3zom

OpraHu30BaHHAas padoOTa HAJ| HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO

MBILUIEHUS,, CTUMYJUPYET HPOTEKaHWE€ MHTYMTHUBHBIX IIPOLIECCOB, MOTHMBHpYET K JalibHeillemy
U3YUYEHUIO MpeIMeTa.

[Tpennourenue oTHAaETCS HAIVIAIHO-KOHCTPYKTUBHOMY METOJy OOy4€HHUs, TO €CTh TEOPETHYECKHE
3HaHHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO- IMPAKTUYECKOW NesATeNbHOCTH. Pa3ButHe
IIPOCTPAHCTBEHHBIX NPEJCTABICHUN Yy ydYalllMXCsl B Kypce CTEPEOMETPUM IPOBOJUTCS 3a CUET pEIIEeHUs
3aJjad Ha CO3JaHME IPOCTPAHCTBEHHBIX OOpPa30B M 3aJay Ha OINEPUPOBAHHE HPOCTPAHCTBEHHBIMHU
obpazamu. Co3manue oOpas3a MPOBOJUTCS C OMOPOM HA HATISIIHOCTH, a ONEPHpPOBaHHE 00pazoM — B
YCIJIOBUSIX OTBJICUYEHHUS OT HAIJIIJHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COJEPKAHUSI.

OcHoBHBIE conepxkaTenbHble THHUN Kypca «'eomerpum» B 10-11 knaccax:

«MHororpasHukmn», «IIpsiMble U MIIOCKOCTH B IPOCTpPaHCTBEY», «Tenma BpameHus»,
«BeKTopbl ¥ KOOpAMHATBEI B MpocTpaHcTBe». DopMupoBaHHE JIOTMUECKUX YMEHUH paclpenensercs He
TOJIBKO 10 COJIEpXKaTeabHbIM JIMHUSAM, HO M IO TojaM OOy4eHUs Ha YpPOBHE CpelHero oOIIero
o0Opa3oBaHMUsI.

Conepxanne o0Opa30BaHUS, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJlbTaTaM OCBOCHHs paboueit
IIPOrpaMMBbl, pacipe1el€HHBIM M0 rofaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IeHUE
F€OMETPUYECKUMHU TOHSATUSMU M HaBbIKAMHU OCYIIECTBIISJIOCH IOCIEIOBATENbHO U IMOCTYNATENIbHO, C
cOOIOIGCHUEM TNPUHIMIA MPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKJIIOYAIUCh B OOIIYIO CHCTEMY
TE€OMETPHUECKUX TNPEACTABICHUN O0O0ydarouuxcs, pacmmpss U  yrayomsas e€, oOpa3ys NpoyHble

MHO>KCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE
Ha u3yuenue reomerpuu orBoautcs 2 yaca B Henemto B 10 kimacce u 1 yac B Hegemo B 11 knacce,

BCETO 3a J1Ba rojia ooy4yenus - 102 yueOHbIX daca.



COJAEP)KAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, MpsimMas, IUIOCKOCTb, IHMpocTpaHCTBO. IloHsTHE 06
aKCHOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX.

B3anmHOe pacrnono)keHue IMpsMBIX B IPOCTPAHCTBE: IE€PECEKAIOLIMECs, IMapajulebHbIE U
CKpeluuBaroImuecs npsmeie. llapamienpbHOCTs NPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIC
IIpsIMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX MPSAMBIX; IapAJIICIIBHOCTh IPSIMON U INIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMA CTOPOHAMU; YrOJI MEXIy IpPsSMBIMU B IPOCTpaHCTBE. llapaminenbHOCTh MIIOCKOCTEM:
Napajule]IbHBIE IIJIOCKOCTH; CBOMCTBA MapajUICJIbHBIX IUIOCKOCTEH. IIpocredmme IpOCTPaHCTBEHHBIC
(burypsl Ha MJIOCKOCTU: TETPa’p, KyO, Mapajuiesaenumne; IoCTpOeHNE CeYeHU .

IlepneHquKyISIpHOCTD NIPSIMOM M INIOCKOCTH: IEPIEHIUKYISIPHBIE MpPsMbIE B IIPOCTPAHCTBE,
IpsIMBIE MApAJUICNIbHBIE U NEPHEHAUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK MEPIECHIUKYJSIPHOCTH IPSIMOM H
IUIOCKOCTH, T€OpeMa O NPAMOM NEPHNEHAMKYISIPHON IUIOCKOCTU. YTJBl B IPOCTPAHCTBE: YIOJ MEXAY
IpSIMONM M IUIOCKOCTBIO; JBYTPaHHBIA YIoJ, JIMHEWHBIM yroja AByrpaHHoro yria. Ilepnenaukynsp u
HAaKJIOHHBIE: PACCTOSHHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHHME OT IPSIMOM 10 IIIIOCKOCTH, IPOECKLHS
¢burypsl Ha TIUIOCKOCTb. [lepmeHIUKYISIpHOCTh IJIOCKOCTEH: MpHU3HAK NEPHEHIUKYISIPHOCTH ABYX
miockocTeil. Teopema 0 Tpex NepneHauKyIsapax.

MHoOrorpaHHuKHu

IlonsAiTHE MHOrOrpaHHUKA, OCHOBHBIC OJJIEMEHTHl MHOIOTPAaHHUKA, BBIMYKIIBIE U HEBBIITYKIIBIE
MHOTOTPaHHHUKH; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronapHas npu3Ma; rpaHy U OCHOBAHMSI IIPU3MBIL;
npsiMasi M HakKJIOHHAas MNpU3Mbl; OOKOBass W IOJIHAs TOBEPXHOCTh MNpusMbl. [lapamnenenunen,
NPSIMOYTOJIBHBIA TNIApaJuIeienunes; U ero coicTBa. [lupammpa: N-yrosbHas NHUpaMua, TpaHUd H
OCHOBaHHE MUPaMUIbl; OOKOBasi ¥ MOJIHAS TOBEPXHOCTh MUPAMM/IbL; IPaBUIIbHAS U yCEUEHHAs! MUpaMua.
DneMeHTHI IPU3MbI U TUpamuabl. [IpaBuiIbHbIE MHOTOTPAaHHUKU: ITOHATHE MTPAaBUIIBHOIO MHOTOI'PaHHUKA;
MpaBUJIbHAs NPU3Ma W TpPaBWIbHAS INHPAMUAJA; NPABWIbHAS TPEYroybHas NUPAMUAA W NPABUIbHBINA
TeTpa’rap; KyO. IlpencraBieHue O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3Ap, JOAEKA’ap M HKOCAdAP.
Ceuenus npu3Mbl U MIUPaAMUBI.

CummeTpHst B MIPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSIMOW, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NHpaMUJaX, NapajIesIeNUNeaax, MPaBUIbHBIX MHOTOIPAHHUKAX. BhIUMCIEHUE 2J€EMEHTOB
MHOTOIPaHHHUKOB: peOpa, auaroHanu, yriel. [lnomans G0KOBON NMOBEPXHOCTH M TOJHOM MOBEPXHOCTU
IpsIMOM MPHU3MBI, IJIOUIA b OCHOBAaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMOW mpu3Msbl. Ilmomans

OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TMPABWJIBHOW NHPaMHUIbBI, TEOpeMa O IUIOMAad yCEUCHHON



nupamubl. [Toastre 06 o6bpeMe. OOBEM MHUPAMUIBI, TPU3MBI.
[TogoGubie Tena B mpoctpaHcTBe. COOTHOIMIEHUS MEXKAY TUIOMIAJSIMHU MOBEPXHOCTEH, 00BbEMaMu

HOIOOHBIX TEl.

11 KJIACC

Tena BpameHus

[lwmHapuyeckass  MOBEPXHOCTh,  OOpasylomue  HWIMHIPUYECKOH  MOBEPXHOCTH,  OCh
LWINHAPUYECKOM noBepxHOcTU. LlmnuHAp: ocHOBaHMSA M OOKOBas MOBEPXHOCTb, 0Opa3ylollas U OCb;
IUI0IAb OOKOBOH U NOJIHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OChb U BEpIIMHA KOHUYECKOMN
noBepxHOoCcTH. KOHyc: OCHOBaHME W BepIIMHA, OOpa3ylollas W OCh; IUIONAJb OOKOBOW W TIOJTHOU
MIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylollye U BbICOTa; OCHOBaHUS U OOKOBast TOBEPXHOCTb.

Cdepa u map: uenTp, paauyc, 1uamMerp; IUIOMaAb NOBepXHOCTU chepsl. B3auMHoe pacnonoxeHue
cdepsl U IIOCKOCTH; KacaTelbHasl IIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tesl BpalleHHUs Ha MIOCKOCTU. Pa3BéprTka munuHapa u koHyca. KomOuHauuu Ten

BpAlLlleHUs W MHOTIOI'PaHHHMKOB. MHOTIOrpaHHUK,

OIMCaHHBII 0KO0JI0 cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK, HIIM TEJIO BPAIIICHUSI.

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tes. Teopema 00 00bEME MPSAMOYTOIBHOIO
napajJiesienunesia u cineacTsus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa U miomazab chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOLIAIMU MOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEJ.

Cevenuss mwmHApa (MapajuleIbHO W TEPHEHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapajuieibHOe
OCHOBAHHIO U NMPOXO/IAIIEe Yepe3 BEPIINHY), CeUeHUs IIapa.

BeKkTopbl M KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B npoctpaHcTBe. ClI0KeHUE U BBIYMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4ucno. Pasnoxenue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio napanienenumnena.

Pemrenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM TMPABWII JEHUCTBUN C BeKTOpamH. IIpsmMoyrosbHas cucrema



KoopauHat B npoctpaHcTBe. Koopaunatel Bektopa. [Ipocreitmue 3agauyn B KOOpAMHATAX. YTOJI MEXIY
BekTopamu. CkanspHOe Mpou3BeACHNE BEKTOPOB. BhIuncieHne yriaoB MEXIy NpsIMbIMU U TIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN F€OMETPUYECKUX 3a1a4.

IINIAHUPYEMBIE PE3YJIBTATbBI

JAUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE  pe3yNbTaThl  OCBOCHHS  IPOrpaMMbl  y4eOHOro  mpeaMera «MaTeMaTHKa»

XapaKTEPU3YIOTCSL:

I'paxnanckoe BOCIUTAHKE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH OOYUYAIOMIErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
qJIecHa POCCHICKOTO O0IIecTBa, NPEACTABICHHEM O MAaTeMaTHYCCKUX OCHOBAaX ()YHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUH, MPOLEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMIPOCHI H IIp.), YMCHUEM
B3aMMOJICHCTBOBATh C COLMAIBHBIMUA UHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIMSIMHU M Ha3HAYCHUEM.

IMaTpuoTHYecKoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUHCKOW TPaXKTAHCKON WICHTUYHOCTH, YBAXKCHHS K TPOIUIOMY |
HACTOAIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCHICKUX
MaTEMaTHKOB M POCCUUCKONW MaTeMaTUYECKOW IIKOJbI, K HCIOIb30BAHUIO DTUX JIOCTHIKEHUH B JPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax S3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHNS

OCO3HAHHEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapona; cHOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHHs, 3THYECKOI'O ITOBECACHUA, CBA3AHHOIO C HpaKTI/I‘-IGCKI/IM HpI/IMCHCHI/IeM I[OCTI/I)KGHI/II\/’1 HaYKI/I nu
JeSITeIbHOCThIO YICHOT'0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTnUECKOe BOCIIUTAHNE:

OCTCTHUYCCKNUM OTHOIICHUCM K MI/Ipy, BKJIHOUasa BCTGTI/IKy MaAaTEMATUYCCKUX SaKOHOMepHOCTeﬁ,
00BEKTOB, 3a71a4, PEIICHUH, PaCCYKICHHI; BOCIPUUMYNBOCTHIO K MATEMATHIECKUM ACTIEKTaM Pa3TuIHBIX
BU/JIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUeCKHe 3HAHUS B HMHTepecax 3J0pOBOTO U
Oe3omacHOT0 00pasza >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (3I0pOBOE MHTAHHE,
cOanmaHCUpPOBAaHHBIA PEXHUM 3aHATUN W OTHbIXa, peryisipHas (u3nuecKas aKTHBHOCTH); (DU3HUECKOTO
COBEPIICHCTBOBAHUS, IIPU 3aHATHIX CIIOPTHBHO-030POBHTEIBHON IS TEIBHOCTHIO.

TpyaoBoe BociuTanue:



TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K pa3iMuyHbIM chepam
po(eCCUOHATILHON JIEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM M €€ MNPHIOKEHUSIMH, YMEHHEM
coBeplIaTh OCO3HAaHHBIA BbIOOp Oyayuiell mnpodeccuu U pealnu30BbIBaTh COOCTBEHHBIE JKHU3HEHHbBIE
IUIaHBl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO Ha
IMPOTSAKCHUU Bceit JKU3HH, TOTOBHOCTBIO K QAKTHBHOMY YY4aCTUIO B PCHICHUHN IMMPAKTUYCCKUX 3aJdayqd
MaTeMaTH4eCKOM HalpaBIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE!

C(OPMHUPOBAHHOCTBIO  JKOJIOTUYECKOH  KyJIbTYpbl,  IOHMMAaHHUEM  BIHAHUSA  COLMAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMAIBHOM Cpesibl, OCO3HAHUEM TIJI00aIbHOTO
XapakTepa S5KOJIOIMYEeCKMX Mpo0iieM; OpHeHTaluueld Ha NPUMEHEHHE MaTeMAaTU4YeCKMX 3HAHUM IS
perieHust 3aj1a4 B 00JaCTU OKPYXKAIoIeld Cpeibl, TIIaHUPOBAHHS MOCTYNKOB U OIEHKH MX BO3MOXHBIX
IIOCJIEICTBUM JIJIS1 OKPYKAOILIEH CPEABI.

IleHHOCTH HAYYHOT O O3HAHHUSA:

c(OPMHPOBAHHOCTBIO MUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPAa3BUTHSA
HayKd W OOIIECTBEHHOM NpPAKTUKH, MOHMMAHUEM MaTeMaTH4YecKOoW HayKu Kak cepbl 4erloBedYecKOi
ACATCIIbHOCTH, DTaIlOB ee PasBUTHUA W 3HAYMMOCTU IJId Pa3BUTUA HUBUIM3ALUH, OBJIAACHHUEM A3BIKOM
MaTeMaTHKHA M MaTeMaTHYEeCKOHN Ky.]'[BTypOﬁ KakK Cp€ACTBOM IMO3HAHUA MHpPa, TOTOBHOCTBIO OCYHICCTBIIATH

MPOCKTHYIO U UCCICHAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertarnpenMeTHbIe Pe3yiIbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO TpenMera
«MaremaTukay XapaKTepU3YIOTCSl OBJIQJCHHEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHLIMU Oelicmeusmu,
VHUBEPCANbHBIMU KOMMYHUKAMUSHBIMU O€UCMBUAMU, YHUBEPCANbHBIMU PE2YNAMUESHBIMU 0etiCTNEUAMU.

1) Vuusepcanvnvie nosnasamenvhwie Oelicmeus, obecneuusaiom @opmuposanue 0a308bIX
KOZHUMUGHBIX NPOYeCccos 00yuarwmuxcs (0ceoeHue Menooo8 NOIHAHUS OKPYICAIOUe20 MUpa, npuMeHeHue
JI02UHeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuil pabomams ¢ ungopmayuet).

ba3soBble Jiornyeckue AeiCTBHA:

e BBUIBJISATh U XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKK MaTeMaTHYeCKHMX OOBEKTOB, MOHATHH,
OTHOIIEHUA MEeXAy HOHATUAMH; (OPMYIHPOBATH ONpPEACICHUS TMOHATHH; YCTaHABIMBATb
CYIIECTBEHHBIN NMPU3HAK KJIacCU(UKAIIUN, OCHOBAHUA IJI1 00OOIEHUS U CpaBHEHUs, KPUTEPHH
TIPOBOTUMOTO aHAJIH3a,;

e BOCIPUHHMATH, (opMynupoBaTh M TPeoOpa3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIE H

OTpULATCIIbHBIC, CIMHUYHBIC, YACTHBIC U 06H_II/IC; YCJIIOBHBIC;



e BBIBIATH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3M M MpoTUBOpeuns B  (akTax,
JaHHBIX, HAOMIONEHMSIX W  YTBEPXKICHUSX; TMpelyiaraTb KPUTEPUU MJis  BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e JleNaTh BBIBOJABI C MHCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

e [IPOBOJUTH CaMOCTOSITENIBHO J0Ka3aTeJIbCTBA MAaTEMaTHUUYECKUX YTBEPKACHUN (IIpsIMbIE U OT
MPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAllMI0, MPUBOJUTH MPUMEPHl M  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYJACHHSI U BHIBOJIBI;

e BbIOMpaTh croco0 pemieHus y4eOHOW 3agaud (CpaBHHMBATh HECKOJBKO BAPHAHTOB DELICHUS,
BBIOMPATh HanbOJIee MOIXOISAIIUN C YYETOM CAaMOCTOSATEIBLHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBaTebcKue AeiicTBUS:

e CIIOJIb30BaTh BOIPOCHI KakK MCCIENOBATEIbCKUI HHCTPYMEHT IO3HaHUA; (opMynupoBaTh
BOTIPOCHI, (DUKCUPYIOIIHE NPOTHBOpEYHE, NpoOjeMy, YCTaHABIMBaTh HMCKOMOE M JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

e [IPOBOJUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIN AKCIEPUMEHT, UCCIEA0BAHNUE IO YCTAHOBJICHUIO
O0COOEHHOCTENl MaTeMaTHYecKOro OOBEKTa, SIBJIEHUS, IPOLECCa, BBIABICHUIO 3aBUCUMOCTEN
MEXy 00bEKTaMH, SIBICHUSMU, MPOIIECCAMU;

e  CaMOCTOATENbHO (hopMynupoBaTh OOOOIIEHHS M BBIBOJBI IO pE3yJibTaTaM MPOBEACHHOTO
HaOJII0/IEHUs], UCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
000011IeHNI];

e [IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MpPOLECCa, a TaKXKE BBIJIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmeii:

e BBIBIATh ACPUIUTH MHGOpPMAIMU, JAaHHBIX, HEOOXOAMMBIX JJsi OTBETa Ha BOMNPOC M JUISA
pelIeHus 3a/1a4H;

e BbIOMpaTh  WHGQOpPMALMIO M3 ~ UCTOYHUKOB  PAa3JIMYHBIX  THUIOB,  aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBAaTh U HMHTEPIPETUPOBATH HMHPOPMAIMIO pa3IMYHBIX BHAOB ©  (HopM
IIPEJICTaBIICHHUS];

e CTPYKTYpHpOBaTh HH(pOpPMalMIO, MPEACTABIATh €€ B Pa3lnyHbIX (opMax, WILIIOCTPUPOBATH
rpaduyecku;

e OIIGHUBATh HAZACKHOCTh MH(OPMAIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvuvie KOMMYHUKAMUGHbIE oeticmeus, obecneuugarom

CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00VUAIOUUXCAL.

OOumenne: BoCIpuHUMATh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSMH U IICISIMH



0O0IIeHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,

JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [1OJIy4YCHHBIH pe3yJIbTar;

e B XoJe OOCYKACHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, IpOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HALIEJICHHBIE Ha MOMCK PELIEHMS; CONOCTaBIATh CBOU
CYXJIEHUS C CYKICHUSAMHU JPYTUX YYaCTHUKOB JHMajora, 0OHapyXkMBaTh pa3iM4yde U CXOJCTBO
NO3HLINI; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

e [IPEICTABIATb pe3yJbTaTbl pEIIEHUs 3aJadyd, OSKCIEPUMEHTa, MCCICI0BaHUs, IIPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIUICHMs € Y4Y€TOM 3aJad [pEe3eHTAluu MU
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHu4ecTBo:

e [IOHMMaThb W WHCIOJb30BATh NPEUMYILECTBA KOMAaHIHOW M WHAMBUIYaJbHOM pabOThl NpHU
pemeHnr y4eOHBIX 3ajay; NPUHUMATH IeJb COBMECTHOW JESTENbHOCTH, IUIAHHUPOBATH
OpraHu3alMI0 COBMECTHON paboThl, pacupenensTh BUAbI pabOT, AOroBapuBaThCs, 0OCYXIaTbh
Ipolece U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOJIBKHX JIFOCH;

e  y4acTBOBATh B IPYIIOBHIX (hopMax pabOThI (00CYKIeHHS, OOMEH MHEHUH,

«MO3TOBBI€ WITYPMbD» U HHBIE); BBINOJHATH CBOK 4YacThb PabOThl M KOOPAMHHMPOBATH CBOM
JEHCTBUS C IPYTUMU WIEHAMU KOMaH/bl; OLIEHUBATh Ka4€CTBO CBOETO BKJIA/a B OOILMN IPOIYKT
10 KpUTEPUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJECUCTBHUS.
3) Yhueepcanvhvie pezyiamueHbvle Oeticmeus, obecneuusarom
Gopmuposarue cMbICIO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIIU.

Camoopranusaunus:

e  COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a]Ja4ul, BEIOUpATh CIIOCO0 PEHIeHUs] C yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PEIICHUH C yU€TOM HOBOM HH(OpMAIIH.

CaMOKOHTPOJIb:

e BJAJeTh HaBbIKAMM I103HABATEIbHON peduieKCHH KaK OCO3HAHHs COBEpIIAEMBIX IEHCTBUN U
MBICTUTENIBHBIX ~ TPOLIECCOB, HMX  pEe3yJbTaTOB; BJaJeTh CIOCO0AMH  CaMOIIPOBEPKH,

CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCcKoH 3aauu;

e TQpPEABUAETh TPYIHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIPH pEHICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LENH U YCIOBUSIM, OOBSICHSTDH
MPUYMHBL JOCTH)KEHUS WM HEJOCTUKEHHS Pe3yJbTaTOB JAEATEIbHOCTH, HAaXOIUTh OIIMOKY,

JIaBaTh OLIEHKY MPHOOPETCHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATHBI 10 KJIACC

OnepupoBaTh NOHATUSIMHU: TOUYKA, MPSMAas, IJIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IIPU PEILIEHUU T€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSAME: MapaIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccuduiupoBaTs B3auMHOE paciooKeHUE MPSMBIX U TNIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMHU: ABYTPAHHBIN yrojl, IpaHu JBYTPAaHHOIO yria, peOpo IBYrpaHHOrO YyIiia;
JIMHEMHBIN yroJ IBYTPAHHOrO yria; rpaaycHas Mepa JIBYTPaHHOIO yrija.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA M HEBBINYKIIbI MHOTOIPAaHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, MPAaBUIILHBIA MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (MMpamMuaa; nOpu3Ma, MIPSIMOYTOJbHBIN
napajuiesnenunesn, Kyo).

KnaccudunupoBaTe MHOTOTPaHHUKH, BBIOMpasi OCHOBaHUS MM KIAacCCH(pUKAIUU (BBIMTYKIBIE H
HEBBIMYKIIbIE MHOTOTPAaHHUKH, TMpaBUIbHbIE MHOTOTPAHHUKH; TPSAMble M HAKJIOHHBIE MPHU3MBL,
napajuiesIenuneabl).

OnepupoBaTb NOHATUSMU: CEKylllas IUIOCKOCTb, CEYEHHWE MHOIOIPaHHUKOB. OOBIACHATH

MIPUHIIMIIBI TOCTPOEHUS CEYEHUI1, UCIIONIb3YSl METO/I CIIEIOB.

CTpouthb ce4eHHUsI MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBIIIOJIHATH (BEIHOCHBIE) TUIOCKUE YEPTEIKU U3
PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxXoXJIE€HHE TE€OMETPUYECKMX BEIMYMH MO o0pa3laM WM alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJBI MPU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3alad Ha
BBIUYHCJICHUE PACCTOSTHUN MEXIY ABYMs TOUKAaMH, OT TOYKH 10 NMPSAMOM, OT TOYKHU 0 INIOCKOCTU, MEXKIY
CKPEILMBAIOIUMUCS TPSIMBIMHU.

Pemate 3amaum Ha HaxX0XXJIE€HHE TEOMETPUUECKHMX BEJIMYMH M0 00pasllaM WIM alropuTMawm,
MIPUMEHSISI U3BECTHBIE AHAIUTUYECKHUE METOJbl MPHU PEIICHUH CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3aJad Ha
BBIUHCJICHUE YIJIOB MEXIY CKPEIIMBAIOIIUMUCSA MNPSIMBIMU, MEXIY MNPSAMON M IUIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Beraucisite 00bEMBI W IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MHUpaMuaa) ¢
pUMeHeHHeM (OpPMyJI; BBIUKCIATH COOTHOIICHUS MEXIy IUIOHaJsIMH IOBEpPXHOCTEH, 0oO0beMaMu
M0JTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHMMETPHUSI B HPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHUMMETPUHU;
LEHTP, OCh U IUIOCKOCTh CHMMETPHH (PUTYPBI.

W3BnekaTtb, MNpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HMHMOPMAIMIO O IMPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKAX.

[TpumeHsATh TEeOMeTpHUecKue (HaKThI ISl PEIICHUS CTEPEOMETPUUYECKHUX 3a/1ad, MPEAIoaralonx



HECKOJIKO II1aroB PEICHHs, €CIIM YCIOBHS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

IIpuMeHATs mpocTeNIIMEe NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

IIpuBoauTE NpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEW B IPUPOAEC U KU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

ITpyMeEHATh MONY4YEHHBIE 3HAHUS HAa IPAKTHKE: aHAJIM3UPOBATh PEAJIbHBIC CUTYyallUM U IPUMEHSATh
M3yYeHHBIC TOHATUS B TPOILIECCE IOWCKA PEIICHUS MaTeMaTHYecKu C(HOPMYIHMPOBAHHON NpoOIeMBbl,
MOZCJIIMPOBaTh pEaJbHbIC CUTYallMM Ha S3bIKE TI'E€OMETPHUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJACIU C
HCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHI U TEOpeM, armapara ajareopbl; peiaTh IpakTHYECKUe 3a1auH,

CBA3AaHHBIC C HAXO0XKIACHHUEM I'COMCTPUUCCKUX BCIIMYHH.

11 KJIACC

OnepupoBaTb MOHATUSAMU: LWIMHAPUYECKAs TOBEPXHOCTb, OOpa3yloUIe WJIMHIPUYECKOU
IMOBCPXHOCTU, HUWJIHMHAP, KOHHUYCCKAasA IMOBCPXHOCTD, 06pa3y}01111/Ie KOHHYECKOU IMOBECPXHOCTHU, KOHYC;
cepuueckas mOBEPXHOCTb.

PacrioznaBats Tena BpamieHus (MWIHHIP, KOHYC, cdepa u map). OOBSCHATH CIIOCOObI

MMOJIYYCHHA TCII BpalllCHUA.

KrnaccuduiupoBars B3auMHOE pacnoyioxkeHue cPepbl U TIOCKOCTH.

OnepupoBaTh MOHATHSAME: IAPOBOH CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CIJIOH, OCHOBAHHE MIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Beruucnsate 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH TEN BpalleHUs, T€OMETPUYECKUX Tl ¢
npuMeHeHueM (Gopmyi.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cepy U OMUCAHHBIA OKOJIO cdepsl,
cdepa, BIiMcaHHAas B MHOTOTPAHHUK UJTH TEJIO BpPAIICHUSI.

BBIYUCISITE COOTHOIIEHUST MEXKIY IUIOMAIIMU TIOBEPXHOCTEH W O0BEMaMU TMOJOOHBIX TEl.
N306paxats uzyyaembie (GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTECIKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) IIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY,
cOOKy, CHH3Y; CTPOUTB CEUCHHS TeIl BPAIICHUSI.

W3Brekatb, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HMH(POpPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTekaX U PUCYHKAX.

OrnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrimonsaTe HeﬁCTBHfI CJIOKCHUA BEKTOPOB, BBIYUTAHHUA BEKTOPOB U YMHOKCHHA BCKTOPA HA YUCIIO,

OOBACHATH, KAKKMHU CBOMCTBAMM OHHU 00JIaaf0T.



[IpuMeHATh IpaBUIIO NapajuIeIeIUIIe .

OnepupoBaTh MOHATUSAMU: ACKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI MEKy BEKTOPaMU, CKAJIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHbIEC U KOMILJIAHAPHBIE BEKTOPBI.

Haxogute cymMMy BEKTOPOB M IIPOM3BEIEHHE BEKTOpAa Ha YHUCJIO, YroJl MEXKIy BEKTOpaMmH,
CKaIIIPHOE NPOU3BEACHHUE, PACKIIaIbIBATh BEKTOP 110 IBYM HEKOJIIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPAaBHEHUEM B JICKaPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTh reomerpuueckue (HakThl AJIs PEIIEHUS] CTEPEOMETPUUYECKHUX 3a/ad, MPeAIoaratoumx
HECKOJIbKO 1Iar0B PEILEHHs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMe.

Pemarts npocreiiniyie reoMeTpUYECKHE 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA.

Pemarp 3amaun Ha 10Ka3aTeabCTBO MAaTEMATHUYECKUX OTHOIICHUN M HaXO0XKIEHUE IeOMETPUYECKUX
BEIMYMH MO 00pa3liaM MM alropuTMaM, MPHUMEHss HM3BECTHbIE METOJbl MpPU PELICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4.

[TpumeHATH npocTelle MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKALMOHHBIE CHUCTEMBbI
IIPU PELICHUH CTEPEOMETPUUECKHUX 3a1au.

IIpuBoauTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJAE MU KU3HHU, PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB F€OMETPUHU B HCKYCCTBE.

IIpuMeHATh MOydYEeHHbIE 3HAHUA Ha NPAKTUKE: aHAJU3UPOBATh pealbHbIE CUTYallUd U MPUMEHSATh
U3yYeHHBbIE TMOHATUS B INPOILECCE MOMCKA PEIIeHUS MaTeMaTH4ecKu c(OopMyIupOBaHHON MPOOJIEMBI,
MOJCIIMPOBAaTh pEaJbHbIE CUTyallMM Ha S3bIKE TE€OMETPHHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C
HCIOJIb30BAaHUEM I'€OMETPUUYECKUX TIOHIATUN U TEOpEM, alrapara anreOpbl; pemarh NpakTUYecKue 3a1a4u,

CBA3aHHLIC C HAXOXKIACHUCM I'COMECTPHUICCKUX BCINYHH.



TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

Kouun4vecTBO 9acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3esioB U TeM (uudposbie)
Konrpoabsubie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubnuorexa [JOK
1 B 10
BEACHIE B CTEPEONCETpHIO https://m.edsoo.ru/1c209e3
7
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [IOK
[MapamienbHOCTh NPSMBIX M IIOCKOCTEH https://m.edsoo.ru/1c209e3
7
3 [lepneHIUKYNSIPHOCTD NPSMBIX U 12 bu6mmoteka LIOK
IIOCKOCTEH https://m.edsoo.ru/1c209e3
/
bubnnorexa [JOK
4 v 10 1
[JIBI MEKIY IIPSAMBIMH U IIIOCKOCTSMU https://m.edsoo.ru/1c209e3
!
bu6mmoteka [IOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1¢c209e3
!
N bubnuoreka [JOK
6 06 9 1
PEMPT MHOTOTPAHHIIOB https://m.edsoo.ru/1c209e3
7
7 IloBTOpEHME: CEUEHMSI, PACCTOSIHUS U YIJIbI 4 1 Bubmrorexa LIOK
P ' P 7 https://m.edsoo.ru/1c209e3
7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KUIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudgposbie)
Ne ni/mm Kontpoabubie | IlpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
bubmuoreka [JOK
1 T 12
©1d BpATHeHiA https://m.edsoo.ru/1c209e3
7
bubnuoreka [JOK
2 O0Be 5 1
PEMBLTEN https://m.edsoo.ru/1c209e3
7
bubmuoreka [JOK
3 B 10 1
€KTOPBI U KOOPJIMHATHI B IIPOCTPAHCTBE https://m.eds0o.ru/1c209e3
7
4 [ToBTOpenue, 06061IICHNHE, 7 1 bu6nmotexa [IOK
CHUCTEMAaTH3aIMsl 3HAHHMA https://m.edsoo.ru/1c209e3
7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
npoBepsieMoro | 00pa3oBaTeIbHOI NPOrpaMMbl CpeIHEro o011ero 0opa3oBaHus
pe3yJibTaTa
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHIMU: TOUKa, IPsIMasi, MJIOCKOCTh
7.2 [TprMeHSTh aKCHOMBI CTEPEOMETPUHN M CIEJCTBHS U3 HUX HPU PEILICHUH
reOMETPHUYECKUX 3a/1a4
7.3 OnepupoBaTh MOHATHIMHU: TMAPAIUICTBHOCTh M NEPIEHANKYISIPHOCTD
HPSMBIX U IUIOCKOCTEHN
74 KnaccugunupoBarbh B3aMMHOE PAaCHOJIOXKEHHUE NMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYTPAHHBIA yrOJ, TPAaHHU BYTPAHHOTO yIIIa,
7.5 peOpo IBYTpaHHOTO YIJia, TMHEHHBIM yrol ABYIrpaHHOIO yIJia, TpaaycHas
Mepa JIByTpaHHOTO yria
7.6 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKIJIBIA W HEBBITYKIJIBIA
MHOTOTPaHHHK, DJIEMEHTHI MHOTOTpaHHHKA, IPAaBUIIBHBI MHOTOTPaHHHK
7.7 Pacrio3HaBaTh OCHOBHBIE BUJBI MHOTOTPAHHUKOB (IMpaMujaa, MpU3Ma,
IpSIMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHUS  JUIA
kiaaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOIPaHHMKH,
7.8 NpaBUIbHBIE MHOTOIPAaHHUKH, TNPSAMBIE W HAKJIOHHBIC IPU3MBI,
napaJuiesenure/ bl )
7.9 OnepupoBaTh MOHSATHSMU: CeKyIas TUTOCKOCT, CeUeHne
MHOT'OTPaHHHKOB
7.10 OOBSCHATH,  NPUHLMUIBI  TOCTPOCHHUS  CEUYEHHH  MHOTrOTrPaHHHKOB,
UCTIONB3YS METO]T CJIE/IOB
7.11 CtpouTh CEYCHHsI MHOTOTPAHHHUKOB METOJIOM CJIE[OB, BBIMIOJIHATH

(BBIHOCHBIE) IJIOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemiats 3ala4i Ha HAXOXKIACHUC TCOMCTPHUICCKUX BCIUMYUH I10 06pa3uaM
WK aJIrOpuTMaM, IMMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
pE€IICHUK CTAaHAAPTHBIX MAaTEMATUYCCKHUX 3aJad Ha BBIYHCIICHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKAaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKH A0

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCA ITPAMBIMU

7.13

Pemiats 3ala4i Ha HAXOKIACHUC TCOMECTPHUYCCKUX BCIMYUH I10 06pa3uaM
HIINX aJIrOpuTMaM, IPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI ITIpH
peiCcHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BBIYHUCICHHUC YIJIOB
MCKAY CKPCIIMBAIOIMIUMUCA MNPAMBIMHU, MCKIY Hp?[MOfI Hn IIJIOCKOCTBIO,

MCKAY INIOCKOCTAMUA, ABYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHreM (OopMYJl, BEIYUCIATH COOTHOLICHUS
MEXIY IUIOMAASIMH TIOBEPXHOCTEH, 0O0BbEMaMu MOJOOHBIX

MHOT'OTPaHHHUKOB

7.15

OHepI/IpOBaTB HNOHATHUAMHA: CUMMCTpPpHUS B IIPOCTPAHCTBC, HCHTP, OCb H

IJIOCKOCTb CUMMETPUH, LICHTP, OCh U IIJIIOCKOCTb CUMMECTPUU (1)I/Il“ypbl

7.16

W3Bnekarp, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX N€OMETPUUECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCYHKax

7.17

HpI/IMeHHTb TCOMECTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMECTPUICCKUX
3aaa4, HOpcAroiararomnux HCECKOJIBKO MaroB pemicHud, €CJIN YCIOBUA

MIPUMEHEHUS 3a/1aHbl B SIBHOHM (hopme

7.18

HpI/IMeHSITL HpOCTeI\/'IIJ_H/Ie OporpaMMHBIC  CpCACTBA W IJICKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMETPUICCKUX 3adaqd

7.19

[IpuBOAUTH MpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U

JKU3HHU, PACTIO3HABATDH MPOSABJICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

7.20

ITpyMeHsTh NOTy4YEHHbIE 3HAHUS HA IIPAKTUKE: aHAIIU3UPOBATh PEAJIbHbIC
CUTyalldd M TMPHUMEHSTh HW3YYEHHbIE IOHSATHS B IIpollecce IOUCKa
peneHus MaTEeMaTUYECKH chopMyIMPOBAHHOMN npo0eMsl,
MOJIEJIMPOBaTh PEAIbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
IIOCTPOECHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATUN U
TeopeM, armnapara ajreOpsl, pelarb NIPakTHYEeCKUe 33a1a4u, CBA3aHHBIE C

HaXO0XIACHUEM I'€COMETPUUCCKHUX BCIINYNH




11 KJIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpOBEPSIEMOro o0pa3oBaTe/IbHOI NPOrpaMMbl cpeHero o011ero 06pa3’oBaHus
pe3yjabTara
6 I'eomerpust
OnepupoBarh NOHATUAMU: IIMIIMHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
UWIMHIPUYECKONH MOBEPXHOCTH, LMIMHAP, KOHHYECKas IOBEPXHOCTH,
6.1 o0Opa3yromue KOHHYECKONH TMOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTH
6.2 Pacnio3naBats Tena BpamieHus (HUIHHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI IOTYYEHHUS TEJT BPAILICHUS
6.4 KnaccuduimpoBaTs B3aMMHOE PacIoiokeHHe chepbl M IITOCKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBONM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IApOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Bbruncnsare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Ten  BpalleHus,
TeOMETPHUECKUX TeJl C IPUMEHEHHEM (POopMyIT
OmnepupoBarh TOHSTHSIMU: MHOTOTPAHHWK, BIMCAaHHBIA B cdepy H
6.7 ONMCaHHBIN 0K0JI0 ceprl, chepa, BIMCAHHAS B MHOTOTPAHHUK WM TEIIO
BpalleHus
6.8 BBIUMCIATE  COOTHOLIEHHS MEXIY IUIOUIAJsIMA  TOBEPXHOCTEH H
00BEMaMU MOAOOHBIX TET
6.9 N3o0paxkaTh n3ydaemple (pUTYpHI OT PYKH M C MPUMEHEHHEM IPOCTHIX
YEepPTESIKHBIX MHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXU M3 PHCYHKOB MPOCTHIX
6.10 O0OBEMHBIX (GUTYp: BHI CBEpXy, COOKY, CHU3Y; CTPOUTbH CEUEHUS Tel
BpAICHUS
W3BnekaTh, MHTEPIPETUPOBATH U IMPeoOpa3oBbIBaTh HWHGOPMAILHUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaX, MPEACTABICHHYIO Ha
gepTekax U pUCyHKax
[IpumensTs reomeTpruyeckue (HaxkTbl JUIsl PELICHUS] CTEPEOMETPUUYECKUX
6.12 3aja4, MpeanoaraliMXx HECKOJIBKO IIaroB PelICHHs, €CIH YCIOBHA
NIPUMEHEHHMS 33JJaHbl B ABHOH (popme
6.13 OmnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonssaTh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BEKTOPOB U
YMHOXCHHSA BEKTOpa Ha 4HCIIO, O6’bHCHHTB, KaKHMH CBOMCTBAaMU OHU

00J1a1a10T

6.15

[IpuMmeHsTH paBUIIO MapaljIesIenuIea PU CJI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JAEKapTOBbl KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroa MEXIy BEKTOPaMH, CKAJIAPHOE INPOU3BEACHHUE BEKTOPOB,

KOJLIMHCAPHBIC 1 KOMILIIaHAPHBIC BEKTOPbI

6.17

Haxomuth cyMMy BEKTOPOB M NPOM3BEACHUE BEKTOpa HA YMCIIO, Yroj
MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3aILaBaTI) IIJIOCKOCTH YPABHCHHUEM B IIeKapTOBOﬁ CUCTCME KOOpAWHAT

6.19

Pemats HpOCTCﬁIlIPIC TCOMCTPUUCCKHUC 3a/ladyid Ha  IIPHUMCHCHHUC

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemate 3amaun Ha JOKa3aTEIbCTBO MAaTEMATHUYCCKHX OTHOIICHHM M
HaXO0XKXACHHUC I'COMCTPHUYICCKUX BCIWYHH I10 o6pa3uaM WK aJIrOpuT™MaM,
NPpUMCHASA UW3BECTHBIC MCTOABI IIPU PCHICHHUHU CTAHAAPTHBIX

MaAaTEMaTUYCCKUX 3aJlaqd

6.21

[IpumensaTs mnpocTedime pOorpaMMHBIE CpPEACTBA M DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCIICHUU CTCPCOMETPUUCCKUX 3aavd

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoAC U

JKU3HH, PACIIO3HABATD MMPOABJICHNUEC 3aKOHOB I'COMETPUHN B UCKYCCTBE

6.23

[IpumeHsaTh TOMy4YEHHBIE 3HAHMS Ha MPAKTUKE: AaHaJIU3UpPOBATh
peaJIbHbIE CHUTyallUM W TPUMEHATh HM3y4YEHHBIE IIOHATHSA B IIPOLECCE
MOMCKA pelIeHUs] MaTeMaTU4YeckH C(OpMYJIMPOBaHHONW MPOOIEMBI,
MOJIETTUPOBATh pealbHbIE CUTYallUd Ha S3bIKE T€OMETPHUU, UCCIIEI0BATh
MTOCTPOECHHBIE MOJIEJIM C UCIOJIH30BAHUEM T€OMETPUUYECKUX IMOHATHI U
TEopeM, ammapara ajareopsl, pemarb NPakTHYEeCKUe 3a]auu, CBSI3aHHbIE C

HaXOXJACHUCM I'COMCTPUYICCKUX BCIINYNH

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUS
Kon
7 I'eomerpust




7.1

OcHOBHbIE MOHATUSL CTEpEeOMETpUH. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  akCMOMAaTHMYECKOM  IOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICCTBUS U3 HUX

7.2

B3aumHoe pacnosnokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
napajuieJbHble W  CKpelluBaroniuecss mnpsMble. [lapamiensHOCT HpsAMBIX U
IJIOCKOCTEN B  MPOCTPAHCTBE: MapajulesIbHblE NpsMbIE B  MPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSMBIX, MAPaUICIbHOCTh MPSMOW U IJIOCKOCTH. YTIBI C
COHAMNPABJICHHBIMU CTOPOHAMH, YIOJ MEXIYy MpPSMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh MJIOCKOCTEN: NapajljiebHbIE MIOCKOCTH, CBOMCTBA MAPALIEIbHbIX
wiockocteil. [Ipocteiimme npoctpaHcTBeHHBbIE (UTYyphI HA IJIOCKOCTH: TETPa’Jp,

KyO, apajuiesienumnes, HoCTPOCHNUE CEYEeHUM

7.3

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE NIapaJUICIbHbIE U NEPIICHIUKYJIIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIAPHOCTH IIPSIMON U IIJIOCKOCTH, TEOpeMa O IPSIMON NEPIEHIUKYIIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIroJd MEXAY IPsSAMOM H IUIOCKOCTBIO,
JBYTPAHHBIA YIroJI, JIMHEMHBIM yroa JBYrpaHHoro yria. Ilepnenguxkymsp u
HAaKJIOHHBIC. PACCTOSHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHHME OT IMpPSAMOH 10
IUIOCKOCTH, MPOEKLUsl (GUrypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEMH:
MpPU3HAK MEPHEHAMKYIIPHOCTH JBYX IUTIOCKocTed. Teopema o Tpex

MIEPIEHIUKYIISIPax

74

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAaHHMKA, BBIIIYKIIBIE H
HEBBINYKJIbIE MHOTOIPDAaHHUKH, Da3BEpTKa MHOrOrpaHHMka. [Ipmsma: Nn-yronbHas
Mpu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsMas U HaKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mel. [lapamienenunen, npsMOyroibHbIA NapaIeIeHIIE]
u ero coucrtsa. ITupamuaa: N-yrojibHas nupamuaa, 'paHd U OCHOBAaHUE ITUPAMU/IBI,
O0KOBast ¥ TOJHAs MOBEPXHOCTh MUPAMMJIBI, IPABUIIbHAS M yCEUCHHAsl MUpaMua.

OJIeMeHTHI IIPpU3MbI U ITHPAMHBI. HpaBI/I.]'H)HBIe MHOT'OIr'paHHUKH: TIOHATHEC

MPaBWJIbHOIO MHOTOTpaHHMKA, MpaBUJIbHAs NpU3Ma U MpaBWIbHAs TNHpaMHIA,
NpaBUJIbHAS TPEYTOJIbHAS NMUpaMua U MPaBUIbHBIA TeTpasap, KyO. [Ipencrasnenue
O TPaBUIBHBIX MHOTOIPDAaHHUKAaX: OKTa’ap, AOJAEKa’aAp U ukocadapyrue CedeHus

IIPU3MbI U ITUPAMHUIBI

7.5

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPHS OTHOCHUTENBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DIEMEHTHl CHMMETPHH B TUPaMUJaX, MMapajiesienuneaax, MpaBmIbHbIX

MHOT'OT'paHHUKAaX




7.6

Bbruuciienue 31eMEHTOB MHOTOTPaHHMKOB: peOpa, auaroHanu, yriel. [lnomansb
OOKOBOW TMMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH NPSAMOM TNPHU3MBI, IUIONIAIb
OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsMOK mpu3Mel. [1nomans 60koBoH
MMOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOW MUPAMMJIBI, TEOPEMA O IUIOLIAIN

ycedeHHoi nupamubl. [lonstue 06 oopeme. OObEM MUpaMUIbI, IPHU3MBI

1.7

[Tono6uble Tena B npocTpancTBe. COOTHOIIEHUS MEXY IJIOMIAASIMU TIOBEPXHOCTEH,

00BbEMaMU HOIOOHBIX TENI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yrolue HUINHAPUIECKONH TOBEPXHOCTH, OCh
LHWIMHJpUYECKON moBepXHOCTH. LlunuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTH,

o0Opa3syroias 1 0Ch, TUIOIAAb OOKOBO U MOJHON MTOBEPXHOCTH

6.2

Konuyeckasi HOBEpXHOCTh, 00pa3yIolIie KOHMYECKO MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromias U OcCh,
mIoma s OOKOBOM M TIOJIHOW TOBEPXHOCTH. Y CEUCHHBIM KOHYC: 00pasymoolue u

BbICOTA, OCHOBAHUSA U OoxoBast MMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IIoIaab NoBepXHOCTU chepbl. Baumuoe

pacnojiokeHue cepbl U INIOCKOCTH, KacaTelbHasl MJIOCKOCTh K cdepe, MIomaab

cepbl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUS Ha INIOCKOCTH. Pa3BépTKa HUIMHApPA U KOHYCa

6.5

KomOunanmuu Tten BpalleHUss U MHOTOIPAaHHUKOB. MHOTOTrpaHHMK, OIMCAHHBIN

OKOJIO C(I)epBI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, UJIN TCJIO BPpAllICHUA

6.6

[Tonsitue 06 o6weéMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 0O0BEMe
NPSIMOYTOJIBHOTO TMapajieNienunena U cieAcTBus u3 Hee. OO0bEM LWIMHIpA,

KoHyca. O0bEM 11apa U miomaab cepsl




6.7

[Tomobuple Tema B mpocTtpaHcTBe.  COOTHOMIGHWS ~ MEXKIY  IUIOMIAIAMU

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenust nuinuHApa (MapajuieibHO W MEPIEHAUKYISIPHO OCH), CEUCHHUS KOHyca

(mapaienbHOE OCHOBAHUIO U IIPOXO/ISIIIEE UEPE3 BEPILUHY), CEUECHUS 111apa

6.9

Bektop Ha miockoctd U B mpocTpaHcTBe. ClOXKEHHE W BBIYMTAHHUE BEKTOPOB.
YMHO)KEHue BeKTopa Ha yucio. Pa3nokeHue BeKTOpa 1Mo TPEM HEKOMIUTAHAPHBIM
BekTopaM. [lpaBuno mnapauienenunena. PemieHuwe 3amad, CBS3aHHBIX C

IIPUMEHEHUEM IIPaBUJl IEUCTBUH C BEKTOpaMH

6.10

[IpsimoyronbHasi cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauwHaTel BeKTOpa.
[Ipocreiimue 3amaun B KOOpAWMHATaX. YTol Mexay Bekropamu. CkanspHoe
MPOU3BE/ICHUE BEKTOPOB. BBIYHCIIEHHE YIJIOB MEXKIY NPSIMBIMH U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIM METO/ IIPY PEIICHUH T€OMETPUYECKUX 3aa4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHH S OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI CPEJTHET O

OBLIEI'O OBPA30BAHUS
Kon IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM pe3yJbTATaM 0CBOCHHUS
NpoBepsieMoro OCHOBHOJ 00pa3oBaTe/ILHOI NPOrpaMMBbI CpeHero 001ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMaMHU pELICHHs 3a/ad;
yMeHue (opMynupoBaThb W ONEPUPOBATH MOHATUSMH: OINpE/EJICHNUE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, J0KAa3aTeNbCTBO,
paBHOCHIIbHBIE (DOPMYITHUPOBKHU; TPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIOKHOE YTBEpPXKJIECHHUE, MPUBOJIUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ] MaTeMaTHYeCKOW WHAYKIINH;
MPOBOJIUTH  JIOKA3aTEeNbHBIE PACCYXIEHHUS TP PpEIICHWH  3ajad,
OLICHUBATh  JIOTHYECKYIO  TPAaBHIBHOCTh  PACCYKICHHUH;  yMEHHE
OINEepPUPOBATH MOHATUSMHU: MHOXECTBO, MOJMHOKECTBO, OINEPALMU Haj
MHOXKECTBAMH; yMEHHE HCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar Juisi OTIMCaHUs PEATbHBIX TIPOIIECCOB U SBIICHUH U MPH PEIICHUH
3aga4, B TOM 4HCIE€ W3 JPYrHX Y4eOHBIX MPEAMETOB; YMEHHE
OIIEepUPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUTIOCKOCTH; YMEHHE 3aJ[aBaTh M OMHCHIBaTh I'padbl Pa3THYHBIMU

croco0aMu; UCIIOIb30BaTh Ipadbl IPH PEIICHUHN 331249




YMeHue onepupoBarh MOHATUSAMU: HAaTypaJbHOE YHUCIIO, LENO0E YHCIIO,
CTEIEHb C LICJIBIM [I0Ka3aTeIeM, KOPEHb HAaTypaJIbHOU CTEIEHHU, CTEIIECHb
C palMOHAIBHBIM  IIOKa3arejleM, CTENeHb C  JICWCTBUTEIbHBIM
mokKasareneM, Jorapu¢m UHCIa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK II0 MOIYJIO, PalUOHAIbHOE YHCIIO,
HPPALMOHAIIBHOE  YMCIO,  MHOXECTBA  HATypajbHBbIX,  LEJbIX,
palMOHANBHBIX, JECHCTBUTEIBHBIX YHUCEI; YMEHHE MCIOJIb30BaTh
MPU3HAKH JETMMOCTH, HAaUMEHBIINHA OOIIMI JenuTeNh U HauMEHbIIee
of1iee kpaTHoe, anropuT™ EBKinaa mpu pelieHnu 3a1aq; 3HaKOMCTBO ¢
pa3IMYHBIMU ~ [O3UMLUOHHBIMH  CHUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBIIIOJIHATh BBIYMCIECHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIEHSIMH M JIOTapu(MaMu, MpeoOpazoBaHHs JPOOHO-PAMOHATBEHBIX

Bpra)KeHI/Iﬁ; YMCHHUE OICpUPOBATH IHOHATUAMU: ITOCICAOBATCIIBHOCTD,

apugpmeTnyeckast nporpeccus, reoMeTpryuecKas nporpeccus,
OeckoHEYHO yObIBaroIiasi TeOMETpHYEeCKas IPOTPECCHs; yMEHHE
3aJ1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
¢dbopMyn; yMEHHE OIEepUpPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIIPSKCHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yycna, ¢opMa 3amucH  KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas,
TpUrOHOMETpHUUECKass W  anreOpavueckas); yMeTb  IPOU3BOIUTH
apupMeTHUecCKue JeMCTBUSA C KOMIUIEKCHBIMU YHCJIaMH; NPUBOIUTH
IIPUMEPBl  HCIIOJIB30BAHMUSI ~ KOMIUIEKCHBIX  YHCEN;  ONEPUpPOBATh
MOHATHSMM: MaTpulia 2x2 u 3x3, omnpeienuTenb MaTpHULIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHue onepupoBaTh MOHATHSAMU: pPaLMOHAJIbHBIE, UPPALMOHAIBHEIE,
MOKa3arejabHble, CTETICHHBIE, JIOTapUPMUUIECKIE, TPUTOHOMETPHUUECKHE
ypaBHEHUS W HEPAaBEHCTBA, HX CHCTEMBI, YMEHHE OIEPUPOBATH
TOHSATUSAMH: TOXKJIECTBO, TOXICCTBEHHOE MpeoOpa3oBaHKE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpAaBHEHUNW U HEPaABEHCTB, PaBHOCUJIBHOCTD
yYpaBHEHUN, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEPAaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3JTUYHBIX TMPHUEMOB; PENIATh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C TapaMeTpoM; MPUMEHATH
ypaBHEHUs, HEPABEHCTBA, WX CHCTEMBI JJISl PEUICHHUS MAaTeMaTHYECKUX

3a7a4 1 3aj1a4d U3 pa3IMyHbIX 001acTeil HAyKH U peabHON )KU3HU




YMeHue onepupoBaTh MNOHATUSMH: (YHKIMSA, YCTHOCTh (DYHKIIHH,
NEPUOMYHOCTD (PYHKIUH, OTPAaHHYEHHOCTh (YHKUIUH, MOHOTOHHOCTD
(GyHKLIMHU, SKCTpeMyM (YHKIMH, HauOOJIbIIee U HAaUMEHbLIEEe 3HAYCHUS
(GyHKIMN Ha IPOMEXYTKE, HEMPEepbIBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢GbyHKIMH, TIepBasi ¥ BTOpas MPOU3BOAHAs (DYHKIIMU, TEOMETPHUECKUIN U
¢u3nvyeckuid CMBICT TPOU3BOAHON, IepBOOOpa3Has, ONpPeAeICHHBIHI
UHTErpaj; YMEHME HaXOAWUTh aCUMITOTHI rpaduka (yHKLHH; yMEHHUE
BBIYHCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEICHMS, YacTHOIO U
KOMIO3UIMHU (YHKIWH, HAXOIUTHh YpaBHEHHE KacaTelIbHOH K Trpaduky
(GyHKIMW; YMEHHE HAaXOIUTh TPOM3BOJHBIC DJIEMEHTAPHBIX ()YHKIIHA;
YMEHHUE UCIOIb30BaTh MPOU3BOAHYIO [Jsl HUCClel0BaHUs (GYHKUUH,
HaxXoAuTh HauOOJbIIME M HAMMEHbIINWE 3HAa4eHUs (YHKIMHA; CTPOUTH
rpad¥Kl MHOTOWIEHOB C MCIIOJb30BAaHUEM ammapara MaTeMaTHu4ecKoro
aHaJIM3a; TPUMEHATh MPOU3BOAHYIO JUISl HAXOXAECHUS HAWIYy4ILIEro

PCUICHUA B IIPUKIAAHBIX, B TOM YHUCIIC COLUAIIbBHO-3KOHOMHYCCKHUX M

(bu3nuecKrx 3a7a4ax; HaXOJIUTh TUIOMATH U 00bEMBI (PUTY C TTOMOIIIBIO
WHTETpaJia; MPUBOAUTH MPUMEPHl MAaTEMaTHYECKOTO MOJICTUPOBAHUS C

MOMOMUIBI0 AU PepeHIInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIUSA (QYHKUMH, JTuHeHHas (yHKUMSA, KBaJpaTHYHAS
¢byHKIMS, panmoHaNbHAas byHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETPUUYECKHE  (PYHKLIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢GbyHKIMH, TOKa3aTeabHas M Jorapugmuyeckas (yHKLIHU; YMEHHE
CTPOUTH TpapUKH H3yYEHHBIX (YHKIMH, BBINOJHATH MPEOOpazoBaHMS
rpadukoB GyHKIHMH, UCTIONB30BaTh T'padUKH IJIs1 U3YUEHUSI TIPOLIECCOB U
3aBUCHUMOCTEH, NP pElIeHUH 33Ja4 U3 JPYruxX y4yeOHBIX MPEIMETOB U
3aJa4 U3 peaibHOW JKM3HHU; BBIpaKaTh (JOpMyIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMH; UCIOJIb30BaTh CBOMCTBA W Tpapuku QYHKIUH JUIs
pellleHrs ypaBHEHUH, HEPABEHCTB U 33/1a4 C IMapaMeTpaMu; U300paxarb
Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PEIIECHUN YpaBHEHUH,

HCEPABCHCTB U UX CUCTEM




YMmenue peiraTb TCKCTOBBIC 3ada4dUd pPa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
IMPOUCHTHI, 0JIM KU YaCTH, HA JBUKCHHC, pa60Ty, CTOUMOCTDb TOBApOB U
ycCi1yr, HaJIOT'Hu, 3aJa4u U3 obnactu YipaBJICHUA JIWYHBIMA U CEeMEHHBIMU
q)HHaHCElMI/I); COCTAaBJIATh BBIPAXKCHUSA, YpaBHCHHSA, HCPABCHCTBA U HX
CUCTCMbI I1I0 YCJIIOBUIO 3aJayu, HMCCIICAOBATL IMOJYYCHHOC PCHICHUC U
OLICHUBAThb HpaBI[OHOI[O6HOCTB pE3yiIbTaTOB; YMCHHUC MOACIUPOBATH
PE€AIbHBIC CUTYyallMH Ha A3BIKC MAaTEMATUKH; COCTAaBJISATH BBIPAXKCHUA,
YpaBHCHHs, HCPABCHCTBA W HUX CHUCTEMBI 110 YCIOBHUIO 3aJaydu,
HCCICaA0BaTh MOCTPOCHHBIC MOACIIM C HMCIIOJIB30BAHUCM alIiapara

anredppl, THTEPIPETUPOBATD [TOJIYYEHHBIN pe3yIbTarT

YMeHue oneprupoBaTh MOHATUAMU: Cpe/iHee apu(pMeTHUYecKoe, MeInaHa,
HauOoJblllee ¥  HAaWMEHbIIEEe 3HA4YeHUs, pa3Max, AUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOrO Ha0oOpa; yMEHHE W3BJIEKATh,
WHTEPIPETHPOBATh HH(OPMAINIO, TPEACTABICHHYI0O B TaOJHMIax, Ha
auarpaMMax, rpaukax, OTpaskarollyto CBOWCTBA PEealbHBIX MTPOIIECCOB U
SIBJICHUI; TIPE/ICTABIIATH NH(POPMAIHIO C TIOMOIIBIO TaOIHI U AUATPaMM;
WCCIIeIOBaTh CTAaTHCTUYECKHE JaHHBIC, B TOM YHWCIIE C NPUMEHEHUEM
rpadU4ecKuX  METOJOB W  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKku
UCCIIeIoBaTh COBMECTHBIE HAOJIOJEHUS C TMOMOIIbIO JHarpamMm

pacceruBaHus U JIMHEHHOM perpeccun




YMeHue oInepupoBaTh IOHATHSAMHU: CIyYaWHBIA OIBIT M CIIy4allHOE
COOBITHE, BEpPOATHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSATHOCTh C MCIIOJIb30BAaHHEM TIpaUYeCKUX METO/A0B; HPUMEHSThH
(GopMyJbl CIIOXKEHUS M YMHOXEHMS BepOsATHOCTEH, (GopMyily MOJIHOM
BEpOSATHOCTH, popmyny bepHymmu, komOuHaTOpHBIE (GaKThl U HOPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHUpPOBAThH
NOHATUSAMM: ClIydaliHas BEJIMYMHA, paclpe/eleHue BEepOATHOCTEH,
MaTeMaTHYeCcKoe OXXHUJaHHe, AMCIEpPCUs U CTaHJApTHOE OTKJIOHEHHE
CIlydailHOH BeNMYWHBI, (YHKIUU pACIpENeNeHUs U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAIBHOTO PAaCIpPEAEIEHHI;
YMEHHUE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPAaCHpeleNeHU Jyis
peleHust 3a/ad; 3HAaKOMCTBO C MOHATHSMH: 3aKOH OOJIBLIMX YHCell,
METOABl BBIOOPOYHBIX HCCIIEOBAHUIN; YMEHHE TPUBOIUTH IPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAaHOBKA,
YHUCIO COYETaHWM, YHUCIO IepecTaHOBOK; OuHoM HbloToHa; ymeHue
MPUMEHSTH KOMOMHATOPHBIE (PaKTHl M PACCYKIECHUS IS PEUICHUS 3a7ad;
OLICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; COCTaBISTH

BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3YJIBTAT

YMeHue onepupoBaTh IOHATUSAMH: TOYKa, IpsAMas, IIJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yrja, IUIOCKUH  Yrod,
JBYTpaHHBIA yroJl, TPEXIPaHHBIM YroJ, CKpEUIMBAIOLIUECsS TNpsSMBbIE,
NapaJuIEIbHOCTh U NEPHEHAUKYJISAPHOCTh MPSAMBIX U IIOCKOCTEH, Yroi
MEXIYy MNPAMBIMH, YrOJd MEXAY IMPSAMON U IIJIOCKOCTBIO, YIOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh MIPU
pelIeHnr 3aja4 U3ydeHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MAaTeMaTHYECKUE MOJEIM C IMOMOIIBI0O TI'E€OMETPUYECKUX IOHATUH U

BCJIMYHH, PCIIAaTh CBA3aHHBIC C HUMHU MMPAKTHYCCKUEC 3aJa4n

10

YMeHue onepupoBaTh HMOHATHUAMHU: IUIOLWAAb (QUIYpBl, 00bEM (UTYPHI,
MHOTOTPaHHHK, NMPaBHJIGHBIH MHOTOTPaHHUK, CEUYCHHE MHOT'OIpaHHHKA,
Ky0, mapajuienenuries, Npu3Ma, NUpamuaa, (Gurypa M MOBEPXHOCTbH
BpallleHMs], LUIMHIpP, KOHYC, 1ap, cdepa, Iiomans cepsl, MIomanb
MOBEPXHOCTU MHUPaMU[BI, MPHU3MBI, KOHyca, LMIMHIpPA, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaJUICJICIIAIIEa, THUPAMUJbI, NPU3MBI, LWIUHAPA,




KOHyca, I1apa, pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHyCa U LWIMHIpA,
napajuleJibHble OCH WJIM OCHOBAaHHUIO, CEUEHUE Ilapa, IIOCKOCTb,
Kacaromasics cdepbl, HWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHUKa, N300paxaTb MHOTOTPAHHUKH, GUTYPBl U TOBEPXHOCTH
BpAIllEHUs, UX CEUEHUS], B TOM YHCJIE C IOMOUIbIO MIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(dhopMyIIMpOBaTh ONpPENEICHUS U3y4aeMbIX (PUTYp, BbIIBUIaTh TUIIOTE3bI
O CBOMCTBax M MPHU3HAKAX N'€OMETPUUECKHX (PUTYp, 0OOCHOBBIBATH WM
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccudukanuio ¢uryp mo
pPa3IMYHbIM TpPU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JIOTOJHUTEIILHBIE

MIOCTPOESHHUSI

11

YMeHue omnepupoBaTh MOHATHSMHU: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIebHBIA MTEPEHOC, CHMMETpPHSI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MMOBOPOT, MpPeoOpa3oBaHWE IMMOA00MS, IMOA00HBIE (UTYPBI;, YMCHHE
pacrio3HaBaTh paBHbIC W MOJOOHBIC (HUTYpHI, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYCCKHE OTHOILICHHUSI
MpU pEIICHUH 3a]1a4; HAaXOJUTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIomaab, OOBEM) MpPU PEIICHHH 3aJad U3 APYTUX y4eOHBIX
MPEeIMETOB M U3 pealbHON KU3HU; YMEHUE BBIUUCISITH T€OMETPHUYECKHE
BEITMYMHBI (JUIMHA, YTOJ, IJIOm@aab, O0BEM, IJIOLIAAb MOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIE (OPMYJBI M METOJBI, B TOM YHCIIC: ILIOMIAIb
MMOBEPXHOCTH MHPAMUJIBI, IPU3MBI, KOHYCa, IWIMHJIPA, TUIOMAIb CHEpHI;
00BEM Ky0a, MPSMOYTOJIBHOTO MapajieNenurnea, MUPaMuIbl, MPU3MBI,
UWIMHIpa, KOHYca, IIapa; yMEHHE HaXOAUTh OTHOIIEHHE OO0BEMOB

NOJOOHBIX (puUryp

12

VYMmenune OIICPHUPOBATH ITOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAHWHAT,
BCKTOP, KOOPAWHATBI TOYKHU, KOOPAWHATBHI BCKTOpPA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 63.3I/ICY,
CKaJIApHOC IIPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIY
BCKTOpAaMH; YMCHHEC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp)II/IHaTHLIfl METOJ
IJid pCHICHUA TCOMETPUUCCKHX 3adad W 3aaa4d APYTrux yqe6HBIX

MPEAMETOB
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YMmenue BBIGI/IpaTI: HOI[XOI[SIIJ_II/Iﬁ MeTona JI1  pCHICHUSA  3add4u,
IIOHUMAHHWEC 3HAYMMOCTU MATCMATUKU B H3YUCHUH [PUPOIHBIX U
O6H_ICCTBCHHBIX IIponeccoB u HBHCHHﬁ; YMCHHE pPaCIIO3HABaTh

IIPpOABJICHUEC 3aKOHOB MAaTEMaTHKW B HCKYCCTBC, YMCHHE IIPHUBOJUTH




NpUMEpPhl  MATEMATHYECKUX  OTKPBITUA POCCUMCKOM W MUPOBOU

MaTeMaTH4YeCKOM HAayKH

IHEPEYEHDB 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA EI'D ITO
MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BIYUCIIEHUS

11 Harypanbhble u nensle yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCes

1.2 Parmonanbubie  uncia. OOBIKHOBEHHBIE U JCCATUYHBIC JIPOOW, TIPOIICHTHI,
OecKOHEeUHbIe TepUOANYECKHE 1podU

13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleWcTBUs ¢ apudMeTHUeCKUMU
KOPHSIMHU HaTypaJbHON CTENIEHU

14 Crenens ¢ nenbiM nokasarenaeMm. CTeneHb ¢ palmoHaIbHBIM Moka3aTeneM. CBolcTBa
CTENEeHU

15 CuHyC, KOCHHYC M TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapugm uncna. JleciTuuHble ¥ HaTypalbHbIE JOrapUPMbI
JleiictButensubie  yncha. Apudmernyeckue omnepanuu € JACHCTBUTEIHLHBIMU

1.7 yuciaamu. [IpubnmkeHHbIe BBIYMCICHUS, IIPABUIIa OKPYTIIEHUS, TPUKHU/IKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN

18 [TpeoOpazoBaHue BRIpaKEHUI

1.9 KommiekcHbie uncna

2 VYpaBHEeHUs U HEpAaBEHCTBA

2.1 enble u qpoOHO-palliOHANIbHBIE YPAaBHEHHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHS

2.4 [TokazarenbHble U JOrapuPMUUECKUE YPaBHEHUS

2.5 [enble u ApoOHO-pallnOHATIbHBIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHble U JIorapuMudIeckre HepaBeHCTBA

2.8 TpuroHomeTpruyeckue HepaBeHCTBA




2.9

CucreMbl U COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
211 Marpuiia CMHCTEMBI IMHEHHBIX YpaBHeHUN. OnpeaeanuTenb MaTpUIbI
3 OyHKIMH U TpaduKu
3.1 Oynkius, crnocodsl 3amanus Qynkuuu. ['paduk dysxmum. B3ammuHo oOparHbie
¢dbynkuun. YeTHpie 1 HeueTHBIC QyHKIuu. [leproanyeckue GyHKIIMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHUM @yHkuuu. Hymu ¢yHkuun.
[IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHH.
3.2 Makcumymbl U MUHUMYMBI (yHKImH. HamOGonbliee n HauMmeHbliee 3HAYCHUE
(GYyHKLIMU Ha IPOMEXYTKE
3.3 CreneHHass (yHKUUS C HaTypaJbHBIM M IleJbIM IOKa3areiaeM. E¢ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-0M CTENEHU
3.4 Tpuronomerpuueckne GpyHKIIUHN, UX CBOWCTBA U TPadUKU
3.5 [Toka3zarenpHast U norapupmMudecKas QyHKINHU, UX CBOWCTBA U Tpaduku
3.6 Touku paspeiBa. AcumnroTsl rpaduxkoB ¢ynkuuid. CpoiictBa  (GYyHKIHUH,
HENpepbIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOKI 3aJaHUs ITOCIIEI0BATEIHLHOCTEN
3.8 Apudmerndaeckas u reomerpryeckas mporpeccun. opmysa CI0KHBIX TPOLEHTOB
4 Hauana maremaTiueckoro aHaamsa
41 [TpouzBonnas pynkuuu. [Ipon3BoHbIE 2I€eMEHTAPHBIX (YHKIUI
[IpumeHeHne NpPOM3BOJHONW K HCCIEAOBaHHIO (YHKIUN Ha MOHOTOHHOCTb W
4.2 sKcTpeMyMbl. Haxoxaenue HanOObIIEro U HAUMEHBILEro 3HaYeHUs (YHKLIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. UuTerpan
5 MHoxecTBa U JOTUKa
5.1 MHoecTBO, oniepaluy HaJl MHOXKecTBaMu. [lnarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwmcarenpHas CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH




7.2

[IpsiMbIe ¥ MIIOCKOCTU B IPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA

* MaTemaruka: air era M Ha4YaJla MaTCMAaTUYCCKOT'O aHaJIM3a, FTCOMCETPHUS.

I'eomerpus. 10-11 knacc. Atanacsu JI.C., Byryzos B.®., Kanomues C.b. u np.

AxmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuey

METOAUYECKUE MATEPHUAJIBI 1JIS1 YUUTEJISA
Metonuueckue pekomennanuu. ['eometpus. 10-11 knaccsl (k yueOHUKY
Atanacss JI. C. u np.) M.: IIpocBemienue
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
UHTEPHET

http://school-

collection.edu.ru

http://wmolow.edu.ru
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