MUWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJIEPAIINA
MunuctepcTBo oOpa3zoBanus Mpkyrckoit o6mactu
Komurer no oOpazoBanuio aAMUHUCTpALMK ropoaa bparcka
MBOY «COII Ne 18» MO r. bparcka

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBogutens MO yuuteneit 3amMecTuTeNb TUPEKTOpa Mo U.o. pupexropa
MaTeMaTHKH ¥ HHPOPMaTHKH YBP
Kykcenko H.H. Kyznenona T.H. CononoBuuk C.A
IIporoxkom Ne 1 IIpotokon Ne 1 [Tpuka3 Ne 300
ot «30» aBrycra 2023 1. ot «31» aBrycra 2023 T. ot «01» cenrsops 2023 r.
(

JOOKYMEHT NOAMMNCAH

w BMNEKTPOHHOW NOAMNUCHLIO
18

CepTudukar: 3LFE79ABD579206F87D836AA339A0C52
Bnapeneu: Kysneuosa TaTbaHa HukonaesHa
[evicteutenex: ¢ 15.10.2024 po 08.01.2026

.

PABOYAS [IPOTPAMMA
(ID 4341526)

yueOHoro npeamera «I'eomerpus. ba3oBblil ypoBeHb»
s ooyuarommxcst 10-11 kmaccon

r. bparck 2023



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIIMMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TEeOMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTaTOB OOYYCHHS TE€OMETPHU B HAIPaBICHUH JWYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJIBHON MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKICHUU TCOMETPHUUCCKUX
aOCTpaKIii, COOTHONIICHHH PEATBHOTO W HACATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yYalIUXCsl, a TaKKe KauyeCTB MBIIIJICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBsieTCs OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAIMPaBIECHHOCTH, TaK M TYMaHUTapHOM.

Jlornyeckoe MeIIUIeHWE, (HOPMUPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUH IIETIOYKU JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIIeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOrO ObITHs, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHWE  TPOCTPAHCTBEHHBIMHU



oOpazamMu OOBENUHSICT pa3HbIe BUALI y4EOHONW H TPYIOBOW JEATEIHHOCTH,
SBIISIETCS OJAHUM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadyeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUST 00pa30oBaHus
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
OOy4YaroIIMXCcs CPEHEHN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaromnigecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
ri1y0O0OKo, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBisSIFOTCS:

e (opmMupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMEHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaNbHOM MHpPE MHOTOTPAHHHUKH U TeJia BpaIlCHHS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEUICHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
MPAKTUYECKUM COJICP’KaHUEM;



e pa3BuTHE UHTEIJICKTyallbHBIX ~ U TBOPYECKUX  CIIOCOOHOCTEM
oOy4arolmuxcs, IMO3HABATEIbHOM  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MTPOSBICHHS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENHEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
y4almuxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpaMMmbl, pacHpeldenéHHbBIM 10 ToAaM oOyuyeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuIupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga o0ydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIIECCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTPOCHUE CEYEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YO MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsMas U HAKJIOHHAs NPHU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHTbl Npu3Mbl U nupamuisl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIp u ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollass M OCh;, IUIONIaAh OOKOBOW M TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHpA U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIUMHAPA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMHA M IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUK 00YUAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKONW MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, JATUYECKOTO  IOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTHIO K MaTeMaTHU4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAalOIIeW Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKONH HayKH Kak c(epbl UYelIOBEUECKOH MACSITeNbHOCTH, JTAamoB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie — noznasamenvhvie  Oeticmeus, — 0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble joruyeckue AecTBU:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHs B (aKTaxX, NaHHBIX, HAOIIOJICHUSX U YTBEPKICHHUSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MIPSMBIE U OT MPOTUBHOTO), BRICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOAWTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHMUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJTYYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO MO3UILIMI; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnmpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIbIA M HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJI€JOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJ1a4 HA BBIYMCICHUE PACCTOSIHUM MEXIY ABYMSI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METOIbl TPU PEIIeHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHUEM (OpMyJ; BBIUUCISATH COOTHOIIEHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(DOpMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MPOCTEHIINE NPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOPEM, anmnapara anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHCAHHBIA B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEMIECHUS, €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Bbu6nuoreka [IOK
! Baezierne B CTepeomeTpHio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 bubnuoreka [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bubmuorexa [JOK
> MrororpanHHuiH 1 . https://m.edso0.ru/1c209e37
N bubmorexa [JOK
1
6 OOBEMbI MHOTOTPAHHHKOR 3 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



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
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJunyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bu6nuoreka [IOK
1 T 12
c14 BpaTieHiA https://m.eds00.ru/1c209e37
. bu6mmoreka [IOK
2 O0nEub Ten > L https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000MIIECHNE, 7 1 bubnnoreka IIOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU: TOYKA,
npsiMasi, TI0OCKOCTh, MPOCTPAHCTBO.
1 [IpaBuna n3o0paxeHus: Ha PUCYHKAX: 1 bubmorexa LOK
p p N pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH, TapaJlIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
) [ToHsATHS: TTIEpeceKaroNTecs TIOCKOCTH, 1 bubmuorexa [JOK
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 ITonsTHSA: Iepecekaromecs MIOCKOCTH, 1 bubnuotexa [HOK
IIEPECEKAIOIIMECS MPsAMasi U IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300paKeHNEe MHOTOTPAaHHUKOB Ha 1 bubmorexa [JOK
p P https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekKaX
Hauanpubie cBeienns o kyoe u nupamuse,
5 uXx pa3BépTku U Moaeinu. CeueHust 1 bubnnorexa LIOK
paseep ’ https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie,
6 X pa3BépTKU U Mojenu. CeueHust 1 bubnnorexa LIOK
passep ' https://m.edso0.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM TTOCTPOCHUU
but6mmoreka [IOK
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

bu6nuoreka [IOK

8 CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUN U
p P p p https://m.eds00.ru/65c6b106
CIIELICTBUS U3 HUX
[TonsiTHE 00 AKCHOMAaTUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U buGnnorexa LIOK
PEOMETPHH: PEOMETD https://m.eds00.ru/258fc245
CJIEACTBUS U3 HUX
[TonsiTe 06 aKCHOMATUYECKOM MOCTPOCHUH
10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U bubnmorexa IOK
p pHH: p P https://m.edso00.ru/239c8ch4
CJIEZCTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMBIX B
11 [IPOCTPAHCTBE: IIEPECEKAOIINECS Bubmorexa ITOK
pocip - 1P . ’ https://m.eds00.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBbIC
[TapayeabHOCTh MPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajlIe/IbHBIE MPSIMBIE B bubnuorexa [HOK
MPOCTPAHCTBE; MAPaLICIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapamienbHOCTh MPSMBIX U IUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCcTh IPSIMO U bubmmorexa [IOK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIIIBI ¢ coHalpaBIIEeHHBIMU CTOPOHAMU bubmorexa HOK
p P https://m.edso00.ru/9f4071b9
15 VYroia Mexay OpSIMBIMHA B IIPOCTPAHCTBE bubnmorexa [IOK
Ay 1p pocip https://m.edsoo.ru/fe 733862
16 VYroia Mexay OpSIMBIMHA B IIPOCTPAHCTBE bubmmorexa TIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6mmoreka [JOK
napajuiesIbHbIe III0OCKOCTU https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieabHbIX TIOCKOCTEN bubmuoreka [JOK



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

https://m.edso0.ru/e504d656

19 Ha TJIOCKOCTH: TeTpasap, Kyo bubmmorexa [JOK
 TETPEAD, YD, https://m.eds00.ru/4a28dc02
napasuieNenumne/
. bubmuorexa [JOK
20 Hoctpoerne cetterit https://m.eds00.ru/1d434dof
. bubmuorexa [JOK
21 Hoctpoere cewerit https://m.edsoo.ru/ec26fe5d
Kontponbnas padora Ne 1 "[Ipsmbie u
22 HJ'IOCII(DOCTI/I B np OCTpPaHCTBE ’ bubmorexa LHOK
poetp ' o https://m.edsoo.ru/9a0a9e56
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
IleprieHAUKYJISIPHOCTH TIPSIMOM U
23 HJI(F))CKOCI;H'};Ie pHeH WK IJ)U[ HBIC MTPSIMBIC B bubmorexa [IOK
 HEPHERIHARYILP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnuoreka [JOK
MEPIECHINKYIISIPHBIE K TITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapaienbHbie U bubnmnorexka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH MPSMOU U bubmuotexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMON U bubnmnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIISIPHOU bubnmnorexka HOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON bubnmnorexka HOK
IIJIOCKOCTH https://m.edso0o.ru/bd3745f8
30 Teopema o npsMoit eprneHANKYISIPHON bubmuoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b
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[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmmorera LIOK
<A P https://m.eds00.ru/33¢477d3
PSIMOM 70 TJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE
32 oT IT)quI/I oynnrc))cKocm aCCTOSII)HI/Ie oT bubmmorera LIOK
N A -P https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE
33 oT iorﬂci oynnrc))CKocm aCCTOSII)HI/Ie oT bubamorexa LHOK
. A -P https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 IJIOCKOCTH
[leprieHAUKYNISAp M HAKIOHHBIE: PACCTOSHUE
34 oT IT)quIfI[ OyHJ'II;))CKOCTI/I aCCTO}II)HI/Ie oT bubmmorexa [TOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnuorexa [HOK
U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubnuoreka [JOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmuoreka [JOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK bubmuotexa [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyYISIPHOCTD MIIOCKOCTEN: IPU3HAK bubmuoreka [JOK
MEPIECHINKYJISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHAUKyYASIPHOCTD IIOCKOCTEMN: TPU3HAK bubnmoreka [JOK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX NepHEHAUKYIAPAX Bubmmorexa [IOK
P P PHEHAMEYILP https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nmepneHAUKYIApax bubmmorexa LOK

https://m.edso0.ru/52188a7d
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bu6nuoreka [IOK

43 Teopea 0 TpEX meprer iy 1pax https://m.eds00.ru/9f246736
Kontponbnas padora No 2

44 "IlepneHIUKYISIPHOCTD NMPSAMBIX U bubnmoreka [JOK
mrockocTe" u "Yiibl MEXay NPSAMBIMHU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U bubnmoreka [JOK
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuotexa [HOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
PU3MBI

47 [Tapannenenunen, npsaMOyroJibHbII bubnuotexa [HOK
napasuliesIenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yronpHas Nupamuia, TpaHu U

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TOJHAS bubnmnoreka [JOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeuE€HHas MUpAMUIA
[IpaBunIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK

https://m.eds00.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TTUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOIPAaHHUKAX: OKTa’dAp, AOJAEKadIp U bubmmorexa [JOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmnoreka [JOK


https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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OTHOCHUTEIIBHO TOYKH, IPSIMOM, TIJIOCKOCTH.
DJIEeMEHThl CHMMETPHUH B MUPAMHUIAX,
MapaJuIeIenUNeNax, MPaBUIbHBIX
MHOTOTPaHHUKaxX

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

bu6nuoreka [IOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 IIOBEPXHOCTHU IIPSAMOM IPU3MBI, IIIOIIA/b bubnumoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSMOI MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPaBUILHOM IMHUPAMMU/IBI, bubmuorexa [JOK
TeopeMa O IuIoua i OOKOBON OBEPXHOCTU https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 KonTponbnas padorta Ne 3 bubnmnoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
, bubmuoteka [JOK
56 IT
onsTie 06 0oneme https://m.edsoo.ru/7ad0020b
n bubmuorexa [JOK
57
OObEM mipamu el https://m.edso0.ru/235171b3
N bubmmorexa [JOK
58 OOBEM NHpaMHAL https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59 OObEM nHpaMHAL https://m.eds00.ru/79¢10312
N bubnuoteka [JOK
60 06
DEM THHpantHiLst https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmmorexa TIOK

https://m.eds00.ru/79853608



https://m.edsoo.ru/b9e777d9
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N bubmuorexa [JOK
62 OOBEM npH3MbI L https://m.edso0.ru/1e053890
N bu6nmoreka [IOK
63 OOBEM npH3MbI L https://m.edsoo.ru/482d3f51
Kontponbnas padota Ne 4 "O0bEMBI bubnmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 3nanui. [locTpoeHue ceueHuii B 1 bubmorexa [IOK
’ p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3 AN
3HaHUH. BBIYKCIIEHHE PACCTOSIHUMI: MEXKIY
66 JIIBYMSI TOYKAMU, OT TOYKH JI0 IPAMOM, OT 1 bubmorexa LOK
yM ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubnnoreka IIOK
7 n 1
6 TOTOBAA KOHTPOJILHAA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAIOIIMHUCS TPSIMBIMHU, MEX 1 bubmorexa [JOK
p Hlv . p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undppoBbIie
Ne i/ Tema ypoka KouTpoabHubie bp
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

1 Cdepa u map: eHTp, paanyc, JuameTp; 1 bubnmnoreka HOK
IIJIOIA b TIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
BsanmMHuoe pacrionoxxenue chepsl u

bubmnoreka IIOK
2 TJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubnmnoreka [HOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnmnoreka [HOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 ]l'_IIOBe XHI:)CTB obpa3 asi ¥ OCb; 1 brbmmorexa [TOK
p ’ li yrott . ’ https://m.eds00.ru/188f6216
TUTOIIAb OOKOBO M TIOJTHOM MOBEPXHOCTH
N3006paxkeHne NUIMHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus QWINHAPA 1 bubnmnorexka HOK
(TIIOCKOCTHI0, MapalIeIbHON MIN https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckas moBepxHOCThL, 00pa3yromue
7 KOHUYECKOM HOBCpXHOCTI/I ocf 1/1}1:;) IITHA 1 Bubmmorexa [IOK
. p ’ p https://m.edso00.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
8 KoHyc: ocHOBaHME U BepIIHA, 1 bubmmoreka [JOK
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https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pasyroIasi ¥ OCh; IJIONAlb OOKOBOW U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo0.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

bu6nmoreka [IOK

9 ; 0
BPICOTA; OCHOBAHIA 1 DOKoBaR https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHne KoOHyca Ha IMIIOCKOCTH.

Pa3BépTka konyca. CeueHus KoHyca
10 (TIIIOCKOCTHIO, TTapajuIeIbHOM OCHOBAHUIO bubmorexa LHOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

1 KomOunanwms ten BpamieHus u bubnmnoreka [HOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B bubmorexa LHOK

pBL pa, https://m.eds00.ru/0b136158
MHOT'OTPaHHUK WJIU B TEJIO BpaICHUS
13 [TonsiTue 06 06BéMe. OCHOBHBIC CBOMCTBA bu6mmoreka [IOK
00BEMOB TeN https://m.edso00.ru/26a03fb7
N bubmuorexa [JOK
14 06
POM IHITHRAPa, XOHyCa https://m.eds00.ru/5513d87b
N bubmuotexa [JOK
15 06
BEM wWIapa 1 IUI0Mak Chephl https://m.edsoo.ru/d189bde2
[TonoOHEbIe TeNa B MPOCTPAHCTBE.
16 COOTHOINICHUS MEXTY TLTOIIAISIMHI bubmorexa [JOK
N "y https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonTponbnas padora Ne 1 "Tena bubmmoreka [JOK
BpamieHus" u "O0bemMbI Ten" https://m.edsoo.ru/4a33a8ab

bu6nuoreka [IOK

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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https://m.edsoo.ru/26a03fb7
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bu6nuoreka [IOK

19 C
FIOWCHHE H BEHTATHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILUTIaHApHBIM BekTopam. [IpaBuio bubmorexa LHOK
P pam- =P https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
Pemienue 3ama4, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C bubmorexa LHOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexka HOK
pPELIEHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssmoyronbHas cucteMa KOOpAUHAT B
24 I} pOCT ZI;ICTBG Koopaunatst ;ZI[(TO a bubmmorexa [JOK
pocTp N ' P pa. https://m.edso0o.ru/48db7058
[Ipocreiimme 3a1aun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOE bubmuotexa [JOK
IIPOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay MpsSMbIMA U bubmuorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTponbnas padota Ne 2 "Bekropsl 1 bubmuoreka [JOK
KOOPJMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHue, 06001IeHNE 1
78 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnmoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P ” . bubnuotexa [JOK
29 cucremarusanus 3HaHuii. OCHOBHBIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184
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IIaHUMETPUHA

[ToBTOpeHue, 0600IIEHNE U

30 CHCTEMATH3alMs 3HAHUH. 3agaun 1 bubnnorexa LIOK
H - https://m.edso0.ru/7491efe0
TUTAHUMETPUHU H METOJIBI HX PEIICHUS
[ToBTOpeHue, 0600IIEHNE U
31 crcTeMaTu3alus 3HaHui. 3agaun 1 bubnnorexa LIOK
. - Al https://m.edsoo.ru/4dffda97
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE 1
cucrtemaTusanus 3Hanuii. OCHOBHBIE bu6mmoreka [IOK
32 1
burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubnnoreka IIOK
33 n 3] 1
TOTOBAi KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 IToBTOpEeHME, 0000IIEHNE 1 1 bubnnoreka IIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHaliM3a, T'€OMETpHS.
I'eometpust, 10-11 xnaccewsl/ Aranacsu JI.C., byryzos B.®., Kagomues C.b. u

1p., AkunonepHoe obiiectBo «M3narensctBo «IIpocBemieHne»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

Mertoauueckue  Buzmeoypoku  https://edsoo.ru/metodicheskie_videouroki/
Metoanueckue mocodus u pekomenmanuu https://edsoo.ru/mr-matematika/
[nan cemuHapoB “Meroanyeckas TOACPKKA YUYUTEICH MaTeMaTUKU
Opyu BBeAEHUMM M peanuzauun oOHoBIeHHBIX PI'OC OO0 u COO”

https://edsoo.ru/metodicheskie-seminary/ms-matematika-plan/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoteka LIOK: https://lesson.academy-content.myschool.edu.ru/02.3/10

bubmuoteka L{OK: https://lesson.academy-content.myschool.edu.ru/02.3/11
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