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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbSBISIEMBIX K MaTeMaTH4ecKOMy OOpa30BaHUIO, M TPATUIMIA POCCHICKOTO OOpa3OBaHMSL.
Peamuzanust  mporpamMmbl  o0ecrieUyMBacT — OBJIAJCHUE  KJIFOUYEBBIMH  KOMIICTCHIHSMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOH_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpABJICHUHU JIMYHOCTHOTO PAa3BUTHA OOy4aromuxcs, (OpMHpPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, U3YYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi NpaBUIBHBIX IPEICTABIECHUH O CYIIHOCTH M HPOUCXOXKIACHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIEHHH PEAbHOTO U HJCaTbHOTO, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYYHOIO MHUPOBO33PEHMS YUAIIMXCsS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcst OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOI HanpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MpPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJ€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aJad €CTEeCTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hOopMa OTpa)KeHHs OKpYXKAroIEero MHupa,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSIET pa3Hble BUbI YUEOHOH U TPYI0BOIl
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyajbHa
3agada (GOPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOIO MBIIUICHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
NEeSITETLHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 0a30BOM ypOBHE 00yUeHUs
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIuXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHMUs 10
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpazom, oOydaroruecss Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
6osee ri1yo0KO, €clii B JalibHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyJNbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEeMAaTUYECKUX MOJEINSX, TO3BOJISIOIIUX ONMMUCHIBATE M U3y4aTh pa3Hble
SBJICHUS OKPY’KAIOLIET0 MUPA;

e (opMupoBaHHE YMEHHS pACIIO3HABAaTh Ha 4YEPTEXKaxX, MOJCISAX M B PEATbHOM MHUpE
MHOTOTPaHHUKU U T€Jla BpaIlCHMUS,;

e OBJIQJICHWE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTHSIMH O MHOI'OIPAaHHUKAX U
TeNax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX TUIOB 331a4; (OpMHUpOBAaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAacCy)KJICHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C IPAKTUUYECKUM CO/IEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (opmupoBaHue (DYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUHU: YMEHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX OHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEeaTbHBIX JKU3HEHHBIX CUTYaIlMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
IPOSIBIEHUST 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FeOMETPUUECKUH ammapar Juid pelieHds IPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYE€HHBIE PE3YJIbTATHI.

OTnu4UTENbHON 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUHU

B HayaJle €ero u3yuyeHHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHBHOIO IO3HAHUS, U
onpeaenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKAaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JIesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX MPEACTAaBICHUM Yy ydalmuxcsi B Kypce
CTEpEOMETPUH MIPOBOJIUTCA 3a CUET pelIeHHs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 k;accax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHKE JTOTHYECKUX YMEHUN pacrpeensieTcss He TOIbKO



10 COJCPKATCIbHBIM JIMHHUSAM, HO WM IO TroJaM OOy4eHHs Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO M IOCTYMATEIbHO, C COOJIIOJICHUEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

YYEBHO-METOINYECKOE OBECHEYEHUE OBPA30BATEJILHOT'O
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 VYUEHUKA

o T'eomerpus, 10-11: YueGuuk amns oOuieoOpazoBarenbHbIX yupexaenui / JI.C.
ArtanacsiH, B.®. byty3oB u ap. - M.: [Ipocsemienue, 2020

e T'eomerpus, qumakTuueckue marepuansl 11 kmace: YueOHOe mocodue s
0011e00pa3oBaTeIbHBIX OPTaHU3aIHiA, 0a30BbINA U yriyoneHHbl ypoBHH/ b.I".3uB.-M.:
ITpoceemenue, 2020.

e T'comerpus, pabouas Terpanp 11 kimacc: YuebHoe nocodue s 001meo0pa3oBaTeIbHBIX
opranu3zaiuii, 6a3oBblii n yriuyonenusiii yposau/ B.®. byrysos, FO.A. I'naszkoB u ap.-M.:
ITpoceemenue, 2020.

e Ilporpammbl oOmieoOpa3oBaTenbHbIX — yupexxaeHuid. ['eomerpus 10-11  kmmaccsl.
Cocrasutenb: C.A. Bypmucrpoa. Mocksa. «IIpocBemenue», 2020 rom.

e METOJAUMYECKHUE MATEPHUAJIBI JISI YYUTEJISA
e Teomerpus, 10-11: YueOnuk ans obueodpazoBatenbHbIX yupexaenuit / JI.C.
AtanacsH, B.®. byry3oB u ap. - M.: Ilpocsenienne, 2020
e T'eomerpus, tuaakTudeckue Marepuaisl 11 kimacc: YuebHoe nocodue st
00111€00pa30BaTeNIbHBIX OpraHU3alni, 0a30BbIN U yriTyOneHHbI ypoBHH/ b.I'.3uB.-M.:
[Tpocsemienue, 2020.
e HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.mccme.ru/
2. http://window.edu.ru/
3. window/method/

4. http://www.edu.ru/

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpEe3yNbTAaThl OCBOEHHS MpPOTrpamMMbl ydyeOHOro mnpeamera «MareMaTuka»
XapaKTEepU3YIOTCS:


https://www.google.com/url?q=http://www.mccme.ru/&sa=D&source=editors&ust=1675723566684704&usg=AOvVaw1dgls7yEGzidABPo_WaGpo
https://www.google.com/url?q=http://www.mccme.ru/&sa=D&source=editors&ust=1675723566684704&usg=AOvVaw1dgls7yEGzidABPo_WaGpo
https://www.google.com/url?q=http://window.edu.ru/&sa=D&source=editors&ust=1675723566685108&usg=AOvVaw3LF1pW3-8wLO81bKEPI_Ip
https://www.google.com/url?q=http://window.edu.ru/window/method/&sa=D&source=editors&ust=1675723566685434&usg=AOvVaw025KPJ9fpDPzCcXpp8OrH4
https://www.google.com/url?q=http://window.edu.ru/window/method/&sa=D&source=editors&ust=1675723566685434&usg=AOvVaw025KPJ9fpDPzCcXpp8OrH4
https://www.google.com/url?q=http://www.edu.ru/&sa=D&source=editors&ust=1675723566685710&usg=AOvVaw1bhbv_-fdjVs_W_CCY6m55

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TO3UIHMH OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBICHUM, MPOLEIYp TPaKAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIIUAMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kIaHCKOW MJIGHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MaTuKM, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTHX HAyKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOTO Hapoaa; cHOopMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYaYIIETO.

cTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3jJndyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3nueckas
aKTHBHOCTL); (1)I/ISI/I‘~IGCKOI‘O COBepIHGHCTBOBaHI/Iﬂ, HpI/I 3AHSATUAX CHOpTI/IBHO-O3IIOpOBI/ITeJII)H0ﬁ
JIeSITEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam pohecCHOHATTLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ TPUIIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIieil nmpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT GMaTH‘{eCKOfI HaHpaBﬂeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

Cq)OpMHpOBaHHOCTBIO BKOHOFquCKOﬁ KYJ'IBTypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
DKOHOMHMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
M100aMbHOTO  XapakTepa JKOJOTHYECKHMX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUN ISl pelieHHsl 3a7ad B O00JacTH OKPYXKAIoUIe cpelbl, MIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHUM JJISI OKPYKAIOIIEN CPEIBI.

IleHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAaKTUKH, TOHMMAaHUEM MaTeMaTUYECKON HayKu Kak cepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/IH 1 3HAYUMOCTHU IJIs1 paSBI/ITI/IH OWBUIIHU3AIINH;
OBJIAZICHUEM SI3BIKOM MATEMAaTUKM U MAaTEMAaTHUYECKOM KYJIbTYpOM KaK CpEICTBOM ITO3HAHUSA
MHpA; TOTOBHOCTBK) OCYIIECTBIATh MPOEKTHYHD M HCCIEIOBATENbCKYIO JAECSATEIbHOCTD
VHJUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpe;[MeTHme PE3YyJIbTAaThl OCBOCHHA MMPOTrpaMMBbI y‘-IC6HOF O MpeaAMETa «MaremaTuka
XapaKTCPUIYIOTCA OBJIaICHHUEM YHUBCPCAJTbHBIMU no3naeamesibHbIMuUu ()eﬁcmeuﬂMu,



VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANLHOIMU — De2VIAMUGHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamenvmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUaArOWUXcs (0C8OeHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue aeiicTBus:

BBISBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy HMOHATUAMH; (POPMYIUpPOBATh OIpPENEJICHUS MOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMKA, OCHOBAHHS JJIs1 00001IIeH s
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34;

BOCIIPHHUMATh, (DOPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

BBISBJIATH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IIPOTUBOpPEYHs B (aKTax,
JAHHBIX, HAOMIONEHMSX M YTBEPXKACHUSX; IpelylaraTb KPUTEPUHU JUIsl BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JieNlaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYeHUH 10 aHAJIOTUH;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUHN (IIpsIMble
U OT TMPOTHUBHOIO), BBICTPaUBaTh APryMEHTAlUIO, NPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

BbIOMpaTh crnoco0 pelieHust yuyeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIHbHO BBIJCICHHBIX
KpUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBUA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCJIEJOBATENbCKUM  WMHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

MMPOBOAUTEL CaMOCTOATCIBHO CHHaHI/IpOBaHHLH\/JI OKCIICPUMCHT, HCCICAOBAHUEC II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThuyecKoro oOBeKTa, SBIEHHS, Ipollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MCKIAY O6’I)€KTaMI/I, ABJICHUSAMHU, ITPpOLECCaAMU;
CaMOCTOSITENNbHO  (OpMYyIUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOBEAEHHOTO HAOTIOJACHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKKE BbIABUTATh MPENOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH A€DUIUTHI UH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIPOC U
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh MHQOpPMAIMIO M3 MCTOYHMKOB pA3JIUYHBIX THUIIOB, aHAJIU3UPOBATb,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUIOB U (QOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pa3NU4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENbHO CHOPMYIHPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUsl, 00ecneuusarom coopmupo8aHHoCmsy
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Oo0wmenne:



BOCIIPHHUMATh M (POPMYyIHPOBATH CYXKJIECHHS B COOTBETCTBUU C YCIOBUSIMH U IEIISAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0JIe 00CYKJIEHHI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pemaeMoil  3aJaud, BbICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOUCK PELIEHUs;
COIIOCTaBJIATh CBOM CYXAEHUS C CYXKICHMAMU JApPYrMX YYacTHUKOB JIMAJIOra,
0OHapYy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme popMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

IIPEJICTABIISITh PE3yNbTaThl PELICHUs 3a/1a4l, SKCIEPUMEHTA, UCCIIEN0BaHuUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (pOpMaT BBICTYIUIEHUS C Y4YETOM 3a7ad Mpe3CHTAUUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

MOHUMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAWBHUIYAJIbHON pPabOTHI
OpU pelleHuH Y4eOHBIX 3aj]ay; MNPUHUMATh LEeldb COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHM3AIMIO COBMECTHOW paboOThI, pachpenesiaTb BHABI pPadoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpoLEeCC U pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHMsI, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMbD» W UHBIC); BBIMNOJIHATH CBOIO YacThb pabOThl U KOOPAMHHPOBATH CBOU
JNEHCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl; OIICHUBATH KA4eCTBO CBOETO BKJIAJa B OOIININ
MPOIYKT MO KPUTEPHIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8blx
YCmMAaHOB0K U JHCU3HEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJjauu, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEpPIIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yibTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4i;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEILIEHUU 3a]a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa IEId U YCIOBHUSAM, OOBICHITH NPUUUHBI
JOCTUKEHHUSI WIM HEIOCTHKEHHUS PEe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
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OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.
IIpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX MPU PEIICHUHA T€OMETPUYECKUX

3a7ad.

OHepI/IPOBaTI) ITIOHATUAMU . HapaﬂﬂeHLHOCTB Hu HepHeHI[I/IKy.]'ISIpHOCTI) prIMBIX %1
IIJIOCKOCTEN.
KnaccuduiupoBaTs B3aMMHOE pacloIoKEeHUE MPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.



OnepupoBaTh TOHSATHSAMH: JBYTPAHHBI yroll, TpaHU JBYTpaHHOrO yria, pedpo
JIBYTPAHHOIO yTJja; TUHEHHBINA yroJl ABYTPaHHOTO yIJIa; FpaaycHas Mepa IByTpaHHOTO yTJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBate MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH;, MpPSIMblE H
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIATIC/IbI).

OnepupoBaTh MOHATUSAMU: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH PUHIIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3YsI METO/L CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BHIHOCHBIE) IUIOCKHE
YEePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKHX BEIMYMH 10 O00pa3laM WiH
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKHUE METOJbl NIPU PEHICHWH CTaHAapPTHBIX
MaTeMaTUYeCKUX 3aJady Ha BBIUMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JI0
IPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaXOXACHHE TEOMETPUYECKHMX BEIMYMH 1O oOpaslaM HIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 33/1a4 Ha BBIYHUCIICHHE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSMOM U TUIOCKOCTBIO, MEX]Ty TIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHUS MEXIy IUIOMAASIMUA TTIOBEPXHOCTEMH,
00BEMamMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHSATHSIMU: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlICHHYIO Ha YepTexaxX U PUCYHKAX.

[TlpumensaTe reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IpPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClaM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TMpocTEHIINe MPOrpaMMHBIE CPEACTBAa U 3NEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPY PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoANTE mNpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NpUPOJE U HKHU3HH,
pacro3HaBaTh MMPOSIBIICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[TpuMmeHsTh TIONy4YeHHBbIC 3HAHUS Ha MPAKTUKE: aHAM3UPOBATh peajbHbIe CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TpOIECCe IMOWCKAa  PEIIeHUS  MaTeMaTHYECKH
chopMyITHPOBaHHOW MPOOIEMBbl, MOAEIHPOBATh pEAIbHbIE CUTyallud Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENM C HMCIOJIb30BAHUEM T€OMETPUYECKHUX TIOHSTHH U TEOpEM,
amnmapara anreOpsl; peniaTh NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM F€OMETPUUECKUX
BEJIMYMH.
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OnepupoBaTh TTOHSTHSIMH: IVUTHHAPUYECKas MTOBEPXHOCTb, oOpa3yromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.



OnepupoBaTh MOHATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOH, OCHOBAHUE IIAPOBOTO CJIOA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIA TTOBEPXHOCTEH TeNl BPAICHUS, TEOMETPUUYECKUX TEI C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIM OKOJO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPaIICHUS.

BbIuucnaTh COOTHOMICHHUST MEXKIY IUIOIIAIASIMH MOBEPXHOCTEH M 00BbEMaMHU IMOJAOOHBIX
Ted.

N3o0paxarh u3yyaemble (UTYpbl OT PYKHM M C NPUMEHEHHEM IPOCTBHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) IJIOCKUE YEPTEIKU U3 PHCYHKOB MPOCTHIX 00BbEMHBIX (pHUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPAICHHUS.

W3Briekatb, UHTEPIPETUPOBATH U MPEOOPa30BBIBATE MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINIONHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPa
Ha YKCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaaIOT.

[IpuMeHATh paBUIIO NapauIeICINAIIEIA.

OnepupoBaTh HOHATUSAMU: JI€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIYy BEKTOPAMH, CKaJspPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP 110 IBYM HEKOJIIMHEAPHBIM BEKTOPAM.

3ajaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOIM CUCTEME KOOPAUHAT.

[IpumensTb reomerpuueckue (akThl I PElICHUS CTEPEOMETPUYECKUX 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

PemaTte npocreiime reoMeTpu4eCcKre 3a1ayi Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOT O
METOJA.

Pemlate 3amaun Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIIEHMM M HAaxOKJEHUE
F€OMETPUUECKHUX BEJIMYMH MO 00pa3laM WIM aJIropuTMam, IPUMEHSsST U3BECTHBIE METOJbl MpHU
pELIEHUH CTaHAAPTHBIX MATEMATUUECKUX 3a/1a4.

IIprMeHATh MPOCTEUIINE IMPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTe IpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HH,
pacIio3HaBaTh IPOSIBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJyYEeHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAIbHBIE CUTYallMU U
NPUMEHATh  W3Y4YEHHBIE IIOHATHUA B  IIPOLIECCE IIOMCKAa  PEIICHUS  MaTeMaTU4EeCKU
chopMyJIHpOBaHHON MpPOOJIEMBbl, MOAEIUPOBATH pPEaJbHbIE CHUTYyal[Md Ha S3bIKE T€OMETpHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM TI'€OMETPUYECKUX IIOHATHA U TEOPEM,
anmapara anreOpsl; peniath NpakTUIECKUe 3a/1a4H, CBI3aHHBIE C HAXO0XKJICHUEM T€OMETPUY €CKIX
BEJINYMH.

COJAEPKAHUE YYEBHOI'O KYPCA
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IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, MapajlieIbHbIE U
CKpelmuBawpIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuleJbHble IpsMbIE B IPOCTPAHCTBE; MApPAJJIEIBHOCTh TPEX NPSMBIX; MHapaIeIbHOCTh
OpSIMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMHM; Yrojl MEXIy HIpSIMbIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TIockocTel. [IpocTeiimme mpocTpaHncTBEHHbIE PUTYpPBI HA MIIOCKOCTU: TETPAdIP,
KyO, mapajuieNenuIie; MoCTPOSHNE CEYCHU.

[lepneHAUKYISIPHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHAUKYJISpPHbIE MpsSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUIEIbHBIE M IEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYIISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojl MEXAY MPSMOW M IUIOCKOCTBbIO; JBYTPaHHBINA YroJl,
JMHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, pAacCcTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUUs (GUIypbl Ha IJIOCKOCTb.
[lepneHauKyISIPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

MHOTrOrpaHHUKH

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapannenenunesn, NpsAMOYTOJbHBIN Mapaienenunen U ero cpoiictsa. llupamuaa: n-yronapHas
NUpaMuJia, TPpaHU M OCHOBAaHUE NUPaMU[bl; OOKOBask M IOJHAS IMOBEPXHOCTh MHPAMUIbL;
NpaBUbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOIOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpPaBUIIbHAS
NUpaMK/Ia; MpaBUIbHAS TPEYTroibHAsl MUpPaMKIa U IPABUIBHBIN TeTpasrap; kyO. [IpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’ap, Jojeka’aAp U uxocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
ONEeMEHTH CUMMETPUH B IIMpaMUax, NapauieienuIe1ax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Boruncnenue 3neMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60koBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
NpaBUIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHOM mnupamuibl. [loHstne 006 0OBEMe.
O0bEM upamMuIbl, MIPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMHU TOJOOHBIX TEJI.

11 KJIIACC

Tesa BpaleHus

[winHapuyeckass MOBEPXHOCTb, 00pa3ylolue IMINHAPUYECKOM MOBEPXHOCTH, OCh
HWIMHpUYECKOl nmoBepxHocTU. Llunmuuap: ocHoBaHMs M GOKOBasi MOBEPXHOCTh, 0Opa3yromiasi u
0Cb; IJIOIIaJb OOKOBOW M TOJTHOW MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYeCcKoW moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, oOpa3yrolias W OCh; IJIOLIA/b
OOKOBOM M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylollMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paamyc, AUaMeTp; IJIOLIAJb IMOBEPXHOCTH cdeprl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; riomanb chepsl.



N3o6paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca.

KoMOuHammu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, ONWCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00bEME
MPsIMOYTOJIBHOTO Tapaiiienenuneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenuss uunuHApa (MapaUielbHO M NEPHeHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXOAIIEE Yepe3 BepIINHY), CEUCHHUS II1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTu U B mpocTpancTBe. CloKeHue 1 BEIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napayenenunena. Pemenue 3agay, CBSI3aHHBIX ¢ IPUMEHEHHUEM MPABUII JICHCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimme
3aJaud B KOOpAWMHATaX. Yroid Mexay BekTopamu. CKansipHOe MNpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HpsIMBIMU U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
pEIIeHNH TeOMETPUIECKUX 3a/1a.

®OPMBbBI PEAJIM3AIINMU BOCITUTATEJBHOTI'O MNOTEHIIUAJIA
[ToOyxenne o0y4aronmxcs COOII0IaTh Ha yPOKeE:

e OOIIENPHUHATHIC HOPMBI TIOBEJICHUS, IPABHIIA OOIIEHUS CO CTAPIIMMHU (II€JarOrMYECKUMU
pabOTHUKAMU) ¥ CBEPCTHUKAMU (00YJarOIIUMUCS);

® [IPUHIUNBI Y4eOHON AUCIUIUTUHBI M CaMOOPTaHU3aLINH;

e [pUBJEYCHHE BHUMAHHUSA O0YJArOIIUXCSA K IEHHOCTHOMY aCIeKTy M3Y4aeMbIX Ha ypPOKax
SIBTICHUI, MCIIOJIH30BAHNE BOCIIUTATEIHHBIX BOSMOXKHOCTEH COAEp)KaHUS pas3zerna depes
0100p COOTBETCTBYIOIIUX YIPAXKHEHUII;

® BKIIOYCHHE B YPOK HMTPOBBIX IMPOLEAYP, KOTOPHIE TTOMOTAIOT MOJAEPKATh MOTHBAIIHIO
o0yJaromuxcsi K TOJYYCHUIO 3HAHWH, HAJOKUBAHHUIO IMO3WUTHBHBIX MEXJIMYHOCTHBIX
OTHOILIEHUH B Kjacce, MOMOTai0T YCTAHOBJIEHHIO J0OpoKenaTreabHOH arMocdepsl BO
BpeMs ypoKa

[IpumeHeHrne HAa ypOKe WHTEPAKTHBHBIX (HOpM pabOTHI ¢ 0O0YJAIOIIMMHUCS: UHTEIICKTYaTIbHBIX
UTP, CTUMYJIMPYIOUINX TIO3HABATEFHYI0 MOTHBAITUIO 00YJarOIIUXCsI
[IpumeHenue rpynmoBoil paboTel WM pabOThl B TMapax, KOTOpbIe YdaT OOydaroUIuXcs
KOMaHAHON paboTe U B3aUMOAECUCTBUIO C IPYTUMHU 00Yy4arOIUMUCS


https://topuch.ru/obuchayushimisya-s-ovz-ii-etap/index.html

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM K 0 JuaexkTpoHHble (HU(pPOBbHIE)

n/n NpOrpamMmbl Bcero p;;:ﬁ::ﬂbm’le pz? 62:)11Tbylmec1me o0pa3oBaTe/bHbIE PeCypChl
1 BBencHue B cTepeoMETpHIO 10 0 0 https://resh.edu.ru/subject/17/10/
2 HpaMeIe H IoCKoCTH B HPOCTPATCTBe. 12 1 0 https://resh.edu.ru/subject/17/10/

HapaHJIeJH)HOCTI) MMPAMBIX U ITJIOCKOCTCU
3 HepHeHHHIfyMpHOCTI’ TPAMBIX H 12 0 0 https://resh.edu.ru/subject/17/10/
MJI0CKOCTEN

4 VIbl MEXIY MPSIMBIMU M TUIOCKOCTSIMHU 10 1 0 https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 1 0 https://resh.edu.ru/subject/17/10/
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 0 https://resh.edu.ru/subject/17/10/
7 }I}F?EOP CHHE: CCHCHITL, pacCTOAHHA 1 4 1 0 https://resh.edu.ru/subject/17/10/

OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[MTPOTPAMME

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM upposbIe
Ne n/m pasi Kourpoabubie IIpakTnyeckue (1udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
0 bubmmoreka [JOK
1 Tema ppatmeris 12 0 https://m.edso00.ru/1c209e37
N 0 bubmuoreka [JOK

2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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3 BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10 1 0 bubmorexa OK
P P pocIP https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0600MIIEHNE, 7 1 0 bubmuoreka [JOK
cucTeMaTu3anus 3HaHul https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
MOYPOUYHOE INIJTAHUPOBAHUE
10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
ara undposbIie
Nen/m Tema ypoka Konrpouabnsie IIpakrnyeckue A op
Bcero u3ydeHusi  oOpa3oBaTebHbIE
padoThI padoThI
pecypcbl
OCHOBHbBIE TIOHATHS CTEPEOMETPHUU: 0 0
TOYKa, MpsiMasi, MIOCKOCTb,
npoctpancTsBo. [IpaBuna
1 M300pakeHUsI HAa pUCYHKAX: 1 bubmorexa [JOK
P preyH . 03.09.2024  https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHBI OTPE3Ka
[TonsaTHS: IEpeceKaroIuecs 0 0
2 IJIOCKOCTH, TTePECEKAONTUECS 1 bubmorexa HOK
’ 05.09.2024  https://m.eds00.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsTus: nepecekaronuecs 0 0
3 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmorexa HOK
> 1D 10.09.2024  https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
4 3HAKOMCTBO C MHOTOT'paHHHKaMHU, 1 0 0 bu6muoreka [IOK
M300paKeHNe MHOTOTPaHHUKOB Ha 12.09.2024  https://m.edsoo.ru/a63959%ed



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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PHUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

HavansHbie cBeeHNs 0 KyOe u

bu6nmorexa [IOK

> PVIANILLE, T pABEPTICH  MOACIIH. 17.09.2024  https://m.eds00.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
Havaneubie cBenenus o kyoe u

6 UpamMuie, X pa3BEPTKU U MOJIEIH. bubmmorexa [JOK

19.09.2024  https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOIPaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM

7 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 24.09.2024  https://m.edsoo.ru/Occ5c4fe
U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

8 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS 26.09.2024  https://m.edsoo.ru/239c8ch4
U3 HUX
[TonsiTne 06 akcMOMaTUIECKOM

9 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS 01.10.2024  https://m.edso0.ru/65c6b106
U3 HUX
[TonsiTre 06 akCMOMATHIECKOM

10 MMOCTPOEHUH CTEPEOMETPHH: bubnuotexa [JOK
aKCHOMBI CTEPEOMETPUU U CIEACTBUS 03.10.2024  https://m.edsoo.ru/258fc245
U3 HUX
B3anMHOe pacnionoxeHue npsmbIx B

11 IIPOCTPAHCTBE: MepeceKaroIuecs, bu6muoreka [JOK
MapajuieIbHbIE U CKPEITUBAIOIINECS 08.10.2024 = https://m.edsoo.ru/1a2520f6

IIpsIMBIE



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
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[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieJIbHbIC MPSMbIC B bubmorexa HOK
P P . 10.10.2024  https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapaIENbHOCTh TPEX
MIPSIMBIX
[TapamenbHOCT IPSIMBIX U
13 IIJIOCKOCTEH B IPOCTPAHCTBE:! bubmmoreka [JOK
[TapannenbHOCTh IPSIMOM U 15.10.2024  https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYT1I1Bl ¢ COHANpaBIEHHBIMU bubmmoreka [JOK
CTOpOHAMU 17.10.2024  https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [IOK
MIPOCTPAHCTBE 22.10.2024  https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bubmuoreka [IOK
MIPOCTPAHCTBE 24.10.2024  https://m.edsoo.ru/2935a9a0
17 [TapamenpHOCTh TIOCKOCTEN: bubmmnoreka HOK
napajuieIbHbIE TNIOCKOCTH 05.11.2024  https://m.edsoo.ru/2e18f255
18 CBoiicTBa napamienbHbIX bubnmnorexa [JOK
IJI0CKOCTEN 07.11.2024  https://m.edsoo.ru/e504d656
IIpocreiilne NpoOCTPaHCTBEHHBIE
19 (Gurypsl Ha MIIOCKOCTHU: TETPAd bubnmorexa LOK
P - TETPEAP, 12.11.2024  https://m.edsoo.ru/4a28dc02
KyO, apajienenumne/
. bubnuotexa [JOK
20 IT
OCTPOCHIE CceHeHIH 14.11.2024  https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenunii bubmorexa HOK
P 19.11.2024  https://m.edsoo.ru/ec26fe5d
99 KonrponsHas pabora no Teme bubnuorexa [IOK
"[IpsiMble U TIOCKOCTHU B 21.11.2024  https://m.edsoo.ru/9a0a9e56
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npoctpanctse. [lapamienbHocTh
MPSAMBIX U IUIOCKOCTER"

[lepnieH IUKyYIAPHOCTD NPSMOU U

23 IUIOCKOCTH: TIEPIIEHIUKYIISIPHBIE bubmmorexa LIOK
- EPHEHAMIY D 26.11.2024  https://m.eds00.ru/b19f6a5d
MpsIMBIC B IPOCTPAHCTBE
24 [Ipsimbie napajuiesbHbIE U bubnmnoreka HOK
MEPIICHAUKYIISPHBIE K INIOCKOCTH 28.11.2024  https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MePIEeHIUKYIIAPHBIC K IIJIOCKOCTH 03.12.2024  https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJISpHOCTH bubnuoreka [IOK
MPSIMO U TUIOCKOCTH 05.12.2024  https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyJISIPHOCTH bubanorexa [JOK
MPsIMOM M MJIOCKOCTH 10.12.2024  https://m.edsoo.ru/79165d15
98 Teopema o npsimoit bubmmnoreka HOK
MEePHEHUKYISIPHON MIJIOCKOCTH 12.12.2024  https://m.edsoo.ru/635c5087
29 Teopema o npsimoit bubmuoreka [IOK
MePIEHIUKYISIPHON TIJIOCKOCTH 17.12.2024  https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubmuoreka [IOK
NEPIEHIUKYIIPHON MJIOCKOCTH 19.12.2024  https://m.eds00.ru/7d18834b
[TeprieHIUKYISIp ¥ HAKIIOHHBIE:
31 a(‘iTOHiI/IeyOT IT)O‘{KI/I 0 TTIOCKOCTH Bubmmorexa [IOK
P Jvl ’ 24.12.2024 https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIE:
32 a(iTOSIiI/IGYOT l;qun 0 TUTOCKOCTH bubmorexa I[JOK
P il ’ 26.12.2024  https://m.edsoo.ru/66fefadd
paccTostHAe OT MPSMOM 70 TUNTIOCKOCTH
[lepieHIUKYNSp U HAKIOHHBIE:
33 a(iTOHiI/IGYOT IT)OqKH 0 IJIOCKOCTH bubmorexa LIOK
P 9 ’ 09.01.2025  https://m.edsoo.ru/a5b7b8e3

paccTostHue OT MPSMOM 10 TUNTIOCKOCTH
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[lepnieHquKymsp U HAKIOHHBIE:

34 aCCTOSIHUE OT TOYKHU 10 INIOCKOCTH buGnuorexa [IOK
P f[ ’ 14.01.2025  https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOU JI0 IIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnmnoreka HOK
IPSIMON U TUIOCKOCTBIO 16.01.2025  https://m.edsoo0.ru/6b61b2b4
36 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnmnoreka HOK
JABYTPAHHOI'O yria 21.01.2025  https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN Yroj, TUHEHHBINA yrom Bbu6mmoteka [JOK
JBYTPAHHOTO yTJia 23.01.2025  https://m.edsoo.ru/c7c777ed
Ilepne oc OCKOCTEH:
38 | mpmua nepnenmaxymtpocTH 25 BuGiorexa LIOK
P Up AHIYIP ABYX 28.01.2025  https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
[leprnieH TUKyYISIPHOCTD MIOCKOCTEH:
39 MIPU3HAK NEPIEHIUKYIAPHOCTH B Bubmiorexa IOK
P Vp AP ABYX 30.01.2025  https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneH UK YIAPHOCTD INIOCKOCTEMN:
40 o 11;3Ha1<ﬂ neyne}pl UKVIISIPHOCTH 1B bubnuorexa [JOK
P vp FHIYIED el 04.02.2025 @ https://m.edsoo.ru/ba75dc57
IIOCKOCTEN
41 Teopema o TpEX MEepHEHIUKYIISIpax bubmorexa HOK
p p PHICHMKYIAP 06.02.2025 @ https://m.edsoo.ru/e4972cdc
42 Teopema 0 TPEX MEPIEHANKYIIIPAX bubnnorexa [JOK
p R PHCHMKY P 11.02.2025  https://m.edsoo.ru/52188a7d
43 Teopema o TpEX EepHEHIUKYIISIpaX Bubmorexa IOK
p p PHCHHKYIP 13.02.2025  https://m.edso0.ru/9f246736
KonTponbHas padora no temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bu6muoreka [JOK
miockocteil" u "Yribel MeXIy 18.02.2025  https://m.edsoo.ru/5b971ef3

MIPSIMBIMU U TUIOCKOCTSIMH"
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IlonsTue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMECHTEI MHOI'OI'paHHHUKA,

45 BBIITYKJIBIC U HEBBITYKJIbIE bubmmorexa [JOK
) 20.02.2025 https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
46 Y OCHOBAHUS NPU3MBL; IpSMas U Bbu6moteka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U 25.02.2025  https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh TPU3MBI
47 [Tapannenenunen, TpsMOYTOJIbHBII bubmmoreka [JOK
napajuieJIenuIe; ] ¥ €ro CBOMCTBa 27.02.2025  https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
IpaHd ¥ OCHOBAHWE MMUPAMHU/IBI;
48 6r())KOBa$[ Y TIOJTHAsI HOBSpXH:CTB bubmmorexa LIOK
< 04.03.2025  https://m.edsoo.ru/fblcd0a5
MMUPAMHU/JIBI; PABUIIbHAS U yCeUEHHAs
pamMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MTOHATHE MTPABUIBHOTO
49 MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma bubmuoreka [IOK
Y IpaBUJIbHAS TUPAMU/IA; 06.03.2025  https://m.edso0.ru/074c8865
MpaBUIIbHAS TPEYTOJIbHAS TUPAMUIA
Y TIPaBUIIBHBIN TETPAdp; KyO
[IpencraBnenue o mpaBUIbHBIX
50 MII{)OforpaHHHKax: oiTaaglp, bubmmorexa LIOK
11.03.2025  https://m.edsoo.ru/a0fdd5bf
TOJEKAdIP U HKOCADIP.
CumMMeTpusi B MPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIBHO TOYKH, bubnmoreka [JOK
MPSIMOH, TUTOCKOCTH. DJIEMEHTHI 13.03.2025  https://m.edsoo.ru/b9e777d9

CUMMCTpPUH B IIMpaMuax,
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napajiiejcnuicaax, nmpaBujIbHbIX

MHOTOTpaHHUKAX
Brrunciienue 3nemMeHToB
52 MHOTOTPaHHHUKOB: pEOpa, AUaroHaaIn bubmmorexa LJOK
’ 18.03.2025  https://m.edsoo.ru/6cdbecef
YTJIbl
[Tnomans 60KOBOM MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSMOM
53 MIPU3MBI, IIOMIA b OCHOBAaHUI bubmmorexa [JOK
’ y ’ 20.03.2025  https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MIPABUIBHOM
54 MMUPAMUBI, TEOPEMA O TLIOMIAAN bubmmorexa [JOK
. A 01.04.2025  https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
T PAMH/TBI
55 KonrtponbHas pabora no teme bubmuoreka [IOK
"MHororpaHHukun" 03.04.2025  https://m.edsoo.ru/a95f5c04
N bubmuoreka [IOK
56 I1
ousie 00 0bbEme 08.04.2025  https://m.edsoo.ru/7ad0020b
. bubmuoreka [{OK
57 06
DEM ITHpANMUIEL 10.04.2025  https://m.edso00.ru/235171b3
N bubmuoreka [{OK
58 06
PEM TTHPANIAR 15.04.2025  https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 06
EM AL 17.04.2025  https://m.eds00.ru/79¢10312
. bubmuoreka [{OK
60 06
DEM THpAMIAR 22.04.2025  https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmmoreka [JOK
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24.04.2025  https://m.edsoo0.ru/79853608
) 0 bubnnoreka LIOK
62 Onem mpusMEI 1 29.04.2025  https://m.edsoo.ru/1e053890
) 0 bubmunoreka LIOK
03 OObEm pHMEI L 06.05.2025  https://m.edsoo0.ru/482d3f51
64 KonrponsHas pabora o teme 1 1 Bu6muotexa [JOK
"O06BEMBI MHOTOTPaHHUKOB" 13.05.2025  https://m.eds00.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE 0
65 CHCTEMAaTHU3alMs 3HAHUH. 1 bubnuoreka [{OK
[TocTpoenue ceuenuii B 15.05.2025  https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE 0
CHUCTEMATHU3AIIMS 3HAHHH.
Beruncnenue paccTossHAN: MEXY
66 JBYMSI TOYKaMH, OT TOYKH JIO 1 bubnnorexa [JOK
. 20.05.2025  https://m.edsoo.ru/f7792bad
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMH
bu6nmorexa LIOK
o7 Hroroast kouTposbHas pabota 1 1 22.05.2025  https://m.edsoo.ru/b9146bc0
[ToBTrOopenue, 0600IEHNE 0
CHUCTEMaTH3aIUs 3HAHHH.
BoluncieHue yrioB: MEX
68 CerHII/IBaIOHIZIrMI/ICSI HpSIMIiMI/I, 1 bubmmorexa [IOK
. 27.05.2025  https://m.edsoo.ru/56765e8b
MEX]Ty MPSMOM | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXTY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68 5
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[NPOT'PAMME

11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
ara uugpoBbie
Ne ni/nn Tema ypoka Kontpoabusbie IIpakTnueckue A p
Bcero u3yyeHHs1  oOpa3oBaTesIbHBIE
padoThI padoThI
pecypchbl
Cdepa u map: neHTp, paguyc, 0 0
1 ,Z[I/(Ii;.l\l/ljeT ; nnr())manb Ir)lozeﬂxiocm 1 bubmorexa [JOK
s P 03.09.2024  https://m.edso00.ru/0341bc2b
cepsl
B3anmMHoe pacrionoxxenue chepsl 1 0 0
2 TUIOCKOCTH; KacaTelbHask TNIOCKOCTh 1 bubmorexa LOK
’ 10.09.2024  https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl
3 N3oOpakenue cdepsl, mapa Ha 1 0 0 bubmuoteka [IOK
mmockocT. CedeHus mapa 17.09.2024  https://m.edsoo.ru/bc15f7f2
[{ummaapudeckast TOBEPXHOCTb, 0 0
4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTHU, OCh IMTHHIPUICCKOMN 24.09.2024  https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTH
Hunuuap: ocHOBaHUS U OOKOBast 0 0
5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubmmoreka [JOK
IUIOIIa s OOKOBOM M IIOJHOM 01.10.2024 = https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300paxkeHne nuauHApa Ha 0 0
6 HJIOCIICJOCTI/I Pasgé TKaI:I)_II/IJII/IH,[[ a 1 Bubmiorexa [IOK
' P pa. 08.10.2024  https://m.edsoo.ru/016e25eb

Ceuenus nuuHApa (TIOCKOCTHIO,
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MapajuieIbHON WU
MEPIEeHIUKYIAPHON OCH LIMIUHAPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn

bu6nmoreka IIOK

! IIOBEPXHOCTHU, OCh U BEpILINHA 15.10.2024  https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIInHA,

8 o0pa3yrolas U 0Ch; IJIOMIA/Ib bubmmorexa [JOK

. . 22.10.2024  https://m.edsoo0.ru/897dd3b2
OOKOBOH U MOJIHOW MTOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi]I/I}I u gox?;;l bubmmorexa [JOK
’ 05.11.2024  https://m.edso0o.ru/1468bab3
MIOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TIOCKOCTBIO, bubnuoreka [{OK
NapajuIeIbHOM OCHOBAHMIO, U 12.11.2024  https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TIPOXO/SIIEH uepe3
BEPILNHY)

11 KomOuHanus ten BpameHus u bubnmnoreka HOK
MHOTOTPaHHUKOB 19.11.2024  https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BIUCaHHAS B bubnuotexa [JOK
MHOT'OTPaHHUK WUJU B TEJIO 26.11.2024  https://m.edsoo.ru/0b136158
BpaIlICHUS

13 [TonsiTue 06 06BéMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 0OBEMOB TEN 03.12.2024  https://m.edsoo.ru/26a03fb7

N bubmuorexa [{OK
14 O0bem tuHiApa, KoHyCa 10.12.2024  https://m.eds00.ru/5513d87b
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bubnunoreka LIOK

1 N
> O6bem mapa 1 nIowmazs chepet 17.12.2024  https://m.edsoo.ru/d189bde2
[TogoOHEbIe Tena B MPOCTPAHCTBE.
16 CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU bubnmnoreka HOK
MOBEPXHOCTEH, 00BEMAMHU 24.12.2024  https://m.edsoo.ru/810cfleb
IMOJJOOHBIX TEI
17 KontponbHas paboTa mo temam bubnnorexa [JOK
"Tena Bpamenus" u "O6bembl TEN" 14.01.2025  https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10CKOCTH U B bubmmoreka [JOK
MIPOCTPAHCTBE 21.01.2025  https://m.edsoo.ru/5caefclb
19 Cl10KeHHe ¥ BEIYMTAaHUE BEKTOPOB bubmorexa [JOK
P 28.01.2025  https://m.edso0.ru/23f4f089
20 VMHOKEeHHE BEKTOpa Ha YHCIIO bubmorexa [JOK
P 04.02.2025  https://m.edsoo.ru/dee379eb
PasnoxeHne BekTOpa 1o TpéM
21 HEKOMIIJIAaHAPHBIM BEKTOpaM bubmorexa HOK
P DaM. 11.02.2025  https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUJI JICUCTBHI C bubmorexa HOK
P P 18.02.2025  https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopamHaTHO-BEKTOPHBIN METO
23 I le::meHI/m reOMef HYECKUX ! bubmorexa LHOK
PP P 25.02.2025  https://m.edsoo.ru/d3alfe30
3a1a4
[IpsmoyronbHas cucrema
24 KOOpJIUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunatsr BekTopa. [Ipocretimme 04.03.2025  https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
25 VYroa Mexay BeKTOpaMH. bubmmoreka [JOK
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CkansipHo€e MPOU3BE/ICHUE BEKTOPOB 11.03.2025  https://m.edsoo.ru/725¢effc4
26 Brrunciienue yrioB Mexmy bubmuorexa [IOK
IPSIMBIMHU U TUIOCKOCTSIMU 18.03.2025  https://m.edsoo.ru/8efbe78e
KonTponbhas pabora no teme
27 "BekTopsl 1 KOOPAMHATHI B bubmmorexa [JOK
" 01.04.2025  https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 00600IICHNE 1
28 cucrtemaTusanus 3HaHuii. OCHOBHBIE bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca 08.04.2025  https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpEeHME, 0600IICHNE 1
29 cucrteMaTusanus 3HaHui. OCHOBHBIS bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca 15.04.2025  https://m.eds00.ru/078cd184
TUTAHUMETPUH
[ToBTOpenue, 0600IIEeHNE U
30 CUCTEMaTHU3aIlus 3HaHUH. 3a1auun bubmuoteka [IOK
TJTAHUMETPUHU U METOJIBI UX 22.04.2025  https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 0600IIEHNE U
31 cHUCTeMaTH3alvs 3HaHWK. 3a1aun bubmuoreka [{OK
TJIAHUMETPUHU ¥ METOJTBI UX 29.04.2025 @ https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHmEe, 06001IIeHNE 1
39 cucreMmaru3anus 3HaHui. OCHOBHEIE bubnunorexa LIOK
¢burypsl, pakThl, TEOPEMBI Kypca 06.05.2025  https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmmoreka [JOK
33 Hrorosas kouTposbHaz pabota 13.05.2025 https://m.edsoi_.[ru/e024dfc2
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34 [ToBTOpeHUE, 0600IICHNE 1 1 bubnmoreka [JOK
CUCTEMATHU3ANI 3HAHUI 20.05.2025 @ https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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OHNEHOYHBIE MATEPUAJIBI /151 HPOBEJEHUSA MPOMEXYTOYHOM U
UTOI'OBOU ATTECTALIUA

KOHTPOJIbBHAS PABOTA Ne 1

TEMA: HAPAJLJIEJIBHOCTD INPSIMBIX M IINIOCKOCTEM
1. OcnoBanue AD Ttpamemun ABCD nexur B mimockoctu o. Uepe3 Touku B u C mpoBeACHBI
napajuieNibHbIe MPsIMbIe, IEPEeCceKaroIre INIOCKOCTh o B Toukax £ u F cooTBeTCTBEHHO.
a) KakoBo B3anmHoe nonoxenue npsameix EF u AB?
0) Uemy paBeH yros Mexnay mnpsmeiMu EF u AB, eciu Z 4BC = 150°? HoscHure.
2. Jlan mpoctpancTBeHHBIN YeThipexyroibHUK ABCD, B kotopom nuaronanu AC u BD paBubl. CepenuHbl
CTOPOH 3TOTO YETHIPEXYTOJbHUKA COCTMHEHBI ITOCIEA0BATEILHO OTPE3KAMH.

a) BeimonHKUTE PHCYHOK K 3a1a4e.
0) JlokaxuTe, YTO MOTYYEHHBIA YETHIPEXYTOJIBHUK €CTh pOMO.

KOHTPOJIbHAS PABOTA Ne 2
TEMA: HAPAJJIEJIBHOCTb IIJIOCKOCTEM. TETPADSAP U ITAPAJUJIEJIEIIMIIE /.
1. Ipsimbie a u b nexxaT B mapauiebHbIX IUIOCKOCTSX o ¥ 3. MOTYT JId 3TH MPsIMbIE OBIT:
a) TapauIe/IbHBIMH;
0) CKpEIUBAOIIUMHUCS?
Crenaiite pUCYHOK TSl K&KIOTO BO3MOYKHOTO CITydasl.

2. Yepes Touky O, JIeKAILYI0 MKy MapalieIbHBIMU IIIOCKOCTSAMU ¢ U B, mpoBeeHbl npsimbie | u m.
[Mpsimast | mepecekaet miockocTu o ¥ B B TOUKax A1 U A2 COOTBETCTBEHHO, MpsiMasi M — B TOYKax B u B>.

Haiigure nuny otpeska A28, ecnu A1B1 =12 cm, B10O : OB; = 3 : 4.
3. U3o6pasure napamienenunen ABCDAB1C1D1 u mocTpoiiTe ero cedeHue mioCKOCThI0, TPOXOISIIeH

yepe3 Touku M, N u K, sBisronuecs cepenunamu pedep A8, BC u DDs.

KOHTPOJIbBHAS PABOTA Ne 3
TEMA: HEPIEHAUKYJSAPHOCTD NPAAMBIX U IIVIOCKOCTEM

1. Inaronane ky0a paBHa 6 cMm. Haiigure:

a) pebpo kyoa;

0) KOCUHYC yIjla MeXJ1y IUaroHajblo Ky0a M IJIOCKOCTBIO OJTHOW U3 €ro rpaHeil.

2. Cropona 4B pomba ABCD paBHa a, ogua u3 yriioB paBeH 60°. Uepe3 cropoHy 4B mpoBeicHa

a

IUIOCKOCTB (L HA PACCTOSIHUM 2 OT TOuku D.

a) Haitnure paccrostnue ot Touku C 10 TUIOCKOCTH 0.

6) Ilokaxure Ha pHUCYHKE JIMHEWHBIN yroi JABYIPaHHOI'O
M €aq.

B) HalJIUTE CHHYC yIila MEX]y IUIOCKOCTHIO poMOa U MIOCKOCTHIO O

yria DABM,

KOHTPOJIBHASA PABOTA Ne 4
TEMA: MHOI'OI'PAHHUKHA




1. OcnoBanuem nupamuasl DABC  sBisiercss mpaBwiibHBIA TpeyroinbHUK ABC, cTOpOHAa KOTOPOTO
paBHa a. Pe6po DA nepnenaukynsapHo k miockoctu ABC, a miockocth DBC cocTtaBisieT ¢ miocKoCcThio
ABC yron B 30°. Haiinure miomiais 60KOBON MOBEPXHOCTH MUPAMUJIBL.

2. OcnoBanuem npsmoro napamienenuneaa ABCDA1B1C1D1 ssasercs pom6 ABCD, ctopona kotoporo
paBHa a u yroia paseH 60°. I[Tnockocts AD1C1 cocTaBisieT ¢ IIIOCKOCThIO OcHOBaHuUs yroia B 60°. HaiinuTe:

a) BBICOTY poM0a;

0) BBICOTY MapaJijielieuIe/a;

B) IUIOIIAIb OOKOBOI MOBEPXHOCTH MapalljiesieuIea;

T') TUIOIAAb TOBEPXHOCTHU MapalieNenueaa
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