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HOACHUTEJIBHAA 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsIOLIEH MpeaMeTHOM oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/la4yaMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAZIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIIAJETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHve (PYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUH: YMEHHS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJIEIMPOBAHUS pEANbHBIX CHUTYallUHd, HCCIeIOBaHUS
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
kjaccax sBisitoTcs: «IIpsiMble M IUIOCKOCTM B IpOCTpaHCTBe», «MHororpanHukm», «Tena
BpaleHus», «BEKTOpBI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBI)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpMHpPOBAHHME JIOTHYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
denepanbHO paboyeld MPorpaMMbl, pacTpeeIEHHBIM 10 T0J1aM O00y4YeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HaHMS BKJIIOYaTh B OOIIyI0 CHCTEMY TI'€OMETPHUYECKHX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3gath ycioBus Ui auddepeHunanud oOydeHHs, NOCTPOEHUS WHAWBHIyaIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXIYy OOIMUM M MPOQECCHOHATBHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
gaca: B 10 kmacce — 102 gaca (3 yaca B Heziemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsmele. [IpusHaku ckpemuBaronmxcs npsmMpix. [lapainenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUPOBaHUE, n300paxenue Guryp. OCHOBHBIE CBOMCTBA MapaJUIEILHOTO MPOSKTHPOBAHUS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapauIeabHbIX IIOCKOCTeH. [IpocTeiiine mpocTpaHncTBeHHbIE (GUTYphI HA MIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepneHukynapHOCTh OPSIMOM M TUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsSMble B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYIIIPHOCTA TIPSIMOM M IUIOCKOCTH, TEOpeMa O MNpSIMOM MNEepHEHAUKYJIAPHON
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK MEPIEHINKYIIPHOCTH IBYX IUIOCKOCTe. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBONCTBa IJIOCKUX M JIBYIPAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKH

Bunel MHOrorpaHHuKOB, pa3BEépTKa MHOTOorpaHHuka. [Ipusma: nN-yronbHas mpusMma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBas M MOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSMOYTOJIbHBIA Mapajulefienunea] U ero cBoicTBa. KpaTuaiiinne myTH Ha TOBEPXHOCTH
MHoTorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi TUpaMuJa, MpaBUiIbHAsA U yceu€HHas nupaMubl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBWIbHON mUpamMubl. [IpaBUiabHBIE MHOTOTPAaHHHKH: IpaBWIbHAS MpPU3Ma M MPaBUIbHAS
NUpaMuia, mpaBuiIbHash TPEYroiabHas MUpaMKIa U MPaBWIbHBIN TeTpasap, KyO. [IpencraBnenue
0 MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAdP, AOJACKAYAP U UKOCASIP.

Brruricnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans GoxoBo
MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOIIaJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMOW mpu3Mbl. [liomans OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MPaBUJIBHON MUPaMUIbI, TEOPEMA O IUIOMAAN YCeUEHHOW MUPaMUIbI.

CumMMeTpusi B TMPOCTPAHCTBE. DIEMEHTHl CUMMETPUU TPABUIIBHBIX MHOTOTPAHHUKOB.
CuMMeTpusi B TMpPaBUIHLHOM MHOTOTPAHHUKE: CHMMETpPHUsS Mapajljielieuneaa, CHUMMETPHS
MIPaBWJIBHBIX MTPU3M, CHMMETPHS TIPABUIBLHOM MUPAMHU/IBL.



BeKTOPLI U KOOPAUHATHI B IIPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. /JIeHCTBUA C BEKTOPAMHM: CJIOKEHHE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOpPOB, YMHOXEHHE BekTopa Ha uucio. CBoiicTBa cllo)KeHHsI BeKTopoB. C(BolicTBa
YMHO€EHUS BEKTOpa Ha 4ucio. [IoHsaTre komImanapHsle BEKTOPHI. [IpM3HaK KOMIIIaHAPHOCTH
Tpéx BekTopoB. llpaBuno mnapawrenenunena. Teopema O pas3lIoKEHUH BEKTOpA IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosibHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOIJI

MEXy BeKTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxnanckoe BoCIMTaHUE:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  mo3uuuu  oOyyaromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTr0 0O0IlecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, TPOLEAYp TpakJIaHCKOTO oOIecTBa
(BBIOOpBI, OMpPOCHI U JIPYroe), yMEHHE B3aMMOACWCTBOBATH C COIMAIbHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHUEM;

2) naTpUOTHYECKOEe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPAKIAHCKOW HIACHTHUYHOCTH, YBAXEHHUS K MPOIIJIOMY H
HACTOSIIEMY POCCHMCKON MaTeMaTUKH, IIEHHOCTHOE OTHOUIEHWE K JOCTHKEHHUSM POCCUHCKHUX
MAaTE€MAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIB30BAHUE ITUX JTOCTUKEHUHN B IPYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MOBEJICHHUS, CB3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN HAyKH
U JESITEeNbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTHYeCcKOe BOCIIUTaHHE:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIKOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3a/la4, pELICHUM, pacCyKIEHUI, BOCHPUUMYUBOCTh K MaTEeMaTHUYECKHM acIleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATH MaTeMaTHUECKHUE 3HAHUS B MHTEPECaX 37J0POBOTO U
6e30macHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbBIO (3J0pOBOE MUTAHUE,
cOamaHCHUPOBAaHHBIN PEXKUM 3aHATUI U OTIbIXA, peryisipHas (pusndeckas akTHBHOCTD), (pU3HUEcKOe
COBEPILIEHCTBOBAHUE MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHWE LIEHHOCTH TPYIOJIOOWS, MHTEpPEC K Pa3IuyHbIM cdepam
npodeccuoHAbHON AESITeTbHOCTH, CBS3aHHBIM C MAaTeMaTHUKON U e€ MPUIIOKEHUSMH, yMEHHeE
COBEpIIaTh OCO3HAHHBIN BBHIOOP OyayIieil nmpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
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MPOTSHKEHUU BCEM JKM3HMU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEILIEHUU NPAKTUUYECKUX 33134
MaTeMaTU4eCKON HalpaBJIE€HHOCTH;

7) 3K0JI0rn4YecKoe BOCIINTAHME:

C(OPMHUPOBAHHOCTh ~ SKOJIOTUYECKOM  KyJAbTYPHl, IIOHUMAaHHME BIUSHHUA  COIMAJIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB Ha COCTOSIHUE INPUPOJHOM M COLMAIbHON Cpenbl, OCO3HaHUE
rJ100aIbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM, OpUEHTALUs Ha MPUMEHEHHUE MAaTeMaTHYeCKHX
3HAHMUN JJIs peuIeHUsl 3a/1a4 B 00J1acTU OKPY)KaroIle Cpelibl, IUIAHUPOBAHUE TIOCTYIIKOB U OLIEHKH
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOILEN CPEJIbl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOIIECTBEHHOH MPAKTUKH, TOHUMaHUE MAaTEMaTHUECKOW HAyKH Kak c(hepbl YeTOBEUECKOM
NEeSITEeIbHOCTH, 3TANoB €€ pa3BUTUSI U 3HAYMMOCTH Ui pa3BUTHS LIMBUIIU3AIMH, OBJIAJICHUE A3BIKOM
MaTeMaTUKd W MaTeMaTUYeCKON KyJbTypoM Kak CpeICTBOM IO3HaHHWS MHpa, TOTOBHOCTh
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITENbHOCTh MHIUBUIyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBble Jornveckue aelcTBUS:

BBIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXIY MOHATUIMH, (OPMYITHUPOBATH OMPEICTCHHUS MOHITHH, YCTAaHABIUBATh
CYIIIECTBEHHBIM TMPHU3HAK KJIACCHU(UKAIMKM, OCHOBAHUS /i O0OOOIICHHUS W CpaBHEHUS, KPUTCPUH
MMPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (OPMYIUPOBaTH H MPEoOpPa3OBBIBATH CYXKJICHHUS: YTBEPAUTCIBbHBIC U
OTpHIIaTEIIbHBIE, CIMHUYHBIC, YACTHBIE U O0IINE, YCIOBHbBIC,

BBISIBJSITh MATEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpeuMsl B (akTax,
JAHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MTPEAiaraTh KPUTEPUH VISl BBISBIICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

JIeNaTh BBIBOABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JACHYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJITFOYCHHH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTHh CAMOCTOSITEIILHO JI0KA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEP)KACHHUM (MPSAMBIC U OT
MPOTHBHOTO), BBICTpPAWBaTh  apryMEHTAllUI0, MPUBOAWTH TMPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KJICHUSI ¥ BBIBOIBI;

BBIOMpATH Croco0 perieHus y4eOHO# 3amaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMpATh HanboJIee MOIXOASIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarelbCKHe AeiCTBHSA:

WCII0JIb30BAaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOMNPOCHL, (UKCHpYIOIIUE MPOTUBOpEYHE, MpoOJieMy, YCTaHABIMBATh MCKOMOE M JIaHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4ecKoro OOBeKTa, SBJIEHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHST U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEeI0OBAaHUs, OIIEHHBATh JOCTOBEPHOCTh TMOJYYEHHBIX pPE3ylIbTaTOB, BBIBOJOB U
0000IIIEHHI;



IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIABUTATh IIPEAIIOJIOKEHHS O €TI0
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISBJIATE Ae(DUIUTH MH(DOPMAINK, AAHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha BOMIPOC U IS
peuieHus 3a1auu;

BbIOMpaTh  HMHGOpPMAIMIO W3  WCTOYHMKOB  PAa3IMYHBIX  THUIIOB,  AaHAJIM3HPOBATH,
CHCTEMATH3MpPOBaTh W  HWHTEPIPETHPOBATH HMHPOPMALMIO PAa3IMYHBIX BUAOB U  (opMm
IIPEACTABIICHUS;

CTPYKTYpUpPOBaTh MH(OpMaLMIO, NPEACTABIATh €€ B Pa3IMUHbIX (opMax, WILUIIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSTENIEHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) nu q)OpMYJ'II/IpOBaTB CY)K)IGHI/UI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I U IeiIisiMnu
O6IHCHI/I5I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO'—IKy 3pCHI/I$I B YCTHI)IX U IIHCBbMCHHBIX
TEKCTaxX, JaBaTh IIOACHECHUS 110 XOJIy pemeHI/m 3aaa4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘-IGHHBIﬁ pGSYHBTaT;

B XOJ€ OOCYXICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, TPOOJIEMBI,
pemaeMoffI 3aJa4M, BBICKa3bIBaTh HIACHU, HALCJICHHBIC Ha IOHCK peIHeHI/ISI, COITIOCTABJIAATH CBOU
CYXJCHUS C CYXKICHHSIMHU JPYruX YYaCTHUKOB JAuajora, oOHapy>KMBaTh pa3jiMyue M CXOJICTBO
MO3UINH, B KOPPEKTHOU (hopMe (HGOpMYIIMPOBaATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

HpeHCTaBJ'IHTI) pe?,y.]'II)TaTI)I peHIeHI/ISI 3aaa4u, BKCHepI/IMeHTa, HUCCJICIOBaHUs, HpOGKTa,
CaMOCTOSITCIIBHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YIETOM 3a1a4 MPE3CHTAUA U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanus:

COCTaBIISATh IUIaH, AJITOPUTM pEIICHUs 3a/Jayd, BbIOMpaTh CHOcO0 pemieHus ¢ y4éToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT !

BJIaJIETh HAaBBIKAMHU MO3HABATEIbHON pereKCHU KaK OCO3HAHHUsS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3Y/IbTATOB, BIANETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

MpeIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIICHUH 3aJa4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Yy/bTaTa LIETU U YCIOBUSIM, OOBICHITh NPUUUHBI TOCTHKEHUS
WIM  HENOCTIDKEHUS  PEe3yabTaTOB JAEATENBbHOCTH, HAXOJWTh OMIMOKY, JaBaTh OLIGHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeILHOCTD:

MOHUMATh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHTHOW M WHIUBUAYAIbHOW pabOTHl TpH
pelieHnn y4eOHBIX 3aJady, MPUHUMATh [€Jdb COBMECTHOW JesITeNbHOCTH, IUIAHUPOBATH
OpraHMU3aIi0 COBMECTHOM paboThl, pacmpefensiTh BHIBI pabOT, JOrOBapuBATHCSA, OOCYKIATh
MIPOLIECC U pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOIBKUX JIFOJIEH;



y4acTBOBaTh B TIPYMMOBBIX (popMax paboTel (0OCYXIeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJIHITH CBOIO YaCTh PAOOTHI M KOOPIUHUPOBATH CBOU JACUCTBUS C APYTUMHU

YJieHaMH KOMAaHJbl, OLIEHMBATh KadeCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT IO KPUTEPHUSM,
cOpMyYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyyaromuiicss HAQy4UTCs:

CBOOOJHO OIEPUPOBATH OCHOBHBIMH TOHSATHSMHU CTEPEOMETPUU TPHU PEIICHUU 3a1ad U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHA;

MIPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HHUX MPHU PEIICHUN T€OMETPUICCKHX
3azay;

KJIaCCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX M TUIOCKOCTEH B MTPOCTPAHCTBE;

cBOOOJTHO OTIEPHPOBATh TMOHSATHUSIMH, CBS3aHHBIMH C YIJaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH MIOHATHSMH, CBA3aHHBIMH C MHOTOTPAaHHHKAMH;

cBOOOJTHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAaHHHUKOB (TpH3Ma, MUPaMUA,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJ1acCu(PUITMPOBaTh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS JJIs KJIacCU(PHUKaINN;
CBOOOJHO OIEPHPOBATh TIOHATHSIMH, CBS3aHHBIMH C CCUCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

BBITIOJIHATH MapajuieIbHOE, LEHTPaJbHOE U OPTOTOHAIBHOE MPOEKTUpOBaHUE (UTYp HA
IJIOCKOCTb, BBITIOJIHATH N300pakeHus PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOTPAHHHKOB pPAa3IMYHBIMA METOJAMH, BBIMOJHATH (BBIHOCHBIE)
TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;
BBIYMCIATh  IUJIOUIAJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma, MUPaMHJIA),
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, UEHTP, OCbh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO ONEPHUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAUHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

pemarh 3aJayd Ha JI0KAa3aTeJbCTBO MaTeMAaTUYECKMX OTHOUICHHH U HaxOXICHHE
TreOMETPUUECKUX BEIIMYUH, MPUMEHSS U3BECTHBIE METO/IbI IPU PEIICHUH MaTeMaTHYECKUX
3a/1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHATh MPOCTEHIlIMe MPOrpaMMHBIE CPEICTBAa M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aa4;

W3BJIEKaTh, MPeoOpa30BBIBATh M MHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, mpeAcTaBIeHHYIO0 Ha YepTekKaxX U PUCYHKAX;

MIPUMEHSTH TOJy4YeHHbIE 3HAHUS Ha MPaKTHUKE: CPAaBHUBATH M aHAIM3UPOBATH peajbHbIC
CUTYaIlUH, IPUMEHSATh N3YUYEHHBIEC TIOHATHS B MPOLIECCE TTOUCKA PEIICHHS] MATEMaTUYECKU
chopMynUpOBaHHON MpOOIEMBbI, MOJEIUPOBATH pEallbHbIE CHUTYallMd Ha S3bIKE
T€OMETPHH, HUCCIIEIOBATh MOCTPOCHHBIE MOJENTU C HUCIOJIb30BAHUEM T'E€OMETPHUYECKHUX



MOHATUM M TeopeM, ammapaTa ainreOpbl, peuiaTb NPAKTUYECKUE 33a7ayd, CBSI3aHHBIE C
HaX0XJEHUEM IT'€OMETPUUECKUX BEJINUMH;

® UMETh MPEJICTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS F€OMETPUH KaK COCTABHOM yacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
KonTtpoJbHbie
n/ | mporpamMmmsl Bcero o0pa3oBartejibHbIE
padoThI
pecypcsbl

BBezenue B cTepeoMeTpuio 23 1 resh.edu.ru
B3anMHOe€ pacnosiokeHue npsiMbIX 6 BuGorexa LIOK
B IIPOCTPAHCTBE
HapaJ'IJ'IeJ'IBf-IOCTI) MPSIMBIX U 3 1 BuGmmorexa LIOK
IJIOCKOCTEHN B MPOCTPAHCTBE
HepHeHI[I/IIEy.]'ISIpHOCTB NPSIMBIX U o5 1 BuGmorexa LIOK
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1 bubnuorexa [JOK
MHororpaHHuKH 7 1 bubnuorexa [JOK
BekTops! B mpocTpaHcTBe 12 bubnuorexa [JOK
II 606

OBTOPEHHE, 080 meHI:Ie 1 5 1 bu6mmoreka [IOK
cUCTeMaTu3allus 3HaHUH

OBLIEE KOJIMYECTBO YACOB 102 6
1O MPOI'PAMME



IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC

n/n

Tema ypoka

KoaundecTrBO
JaCOB

Jara usyyenus

Bcero

Ilnan

dakr

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

08.09.2023

[TonATHs cTepeoMeTpun: TOUKa,
npsiMasi, IO0CKOCThb, IPOCTPAHCTBO.
OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, apaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

08.09.2023

[Tonatus: nepecekaromuecs
IJIOCKOCTH, TMEPECEKAIONINECS NPpsAMas U
IJIOCKOCTB; TIOJYITPOCTPAHCTBO

08.09.2023

[Tonatus: nepecekaromuecs
IJIOCKOCTH, TEPECEKAONINECS NPpsAMas U
IJIOCKOCTB; TIOJYIIPOCTPAHCTBO

15.09.2023

MHororpaHHuKH, U300paKEHHE
MPOCTEHIIIHNX MPOCTPAHCTBEHHBIX
(uryp, HECyIecTBYIOMNUX 00bEKTOB

15.09.2023

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
(uryp, HEeCyIecTBYIOMNUX 00bEKTOB

15.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEJICTBUS U3 HUX

22.09.2023

AXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX

22.09.2023

AXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX. Cnioco051 3aJJaHusA
IPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.
O06o3HaueHUS MPAMBIX U IUIOCKOCTEM

22.09.2023

10

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBI, KOTOPbIC TPOXOJISAT
yepes ux péopa. M3obpaxenue
MepeCceUeHUs MOJTYUYECHHBIX TUIOCKOCTEH.
PackpamiiBanue mocTpoeHHBIX

29.09.2023

10




CEUYEHHU pa3HbIMHU LIBETAMH

11

N3o0pakenne ceueHui mupamMupl,
Ky0a ¥ PU3MBbI, KOTOPbIE TPOXOISAT
gyepes ux péopa. M3o0paxenue

[IEPECEUCHHUS MTOJTYYEHHBIX IIJIOCKOCTEM.

PackpammnBaHue nocTpoeHHbBIX
CEUYEHUI pa3HBIMU LIBETAMH

29.09.2023

12

N3o0pakenne ceueHuit mupamMupl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT
gepes ux péopa. M3o0paxenue

MEPECEUCHHUS MTOTYYEHHBIX MIJIOCKOCTEM.

PackpammnBanue nocTpoeHHbBIX
CEUYEHU pa3HbIMHU LIBETAMH

29.09.2023

13

N300paxkenue ceueHnil nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune

MEePECEUCHUS MTOTYYEHHBIX MJIOCKOCTEM.

PackpamBanue nocTpoeHHbBIX
CEYEHU pa3HbIMHU [IBETAMH

06.10.2023

14

Merton creoB AJis MOCTPOCHUS
CeueHn

06.10.2023

15

Merton crieoB 1Sl HOCTPOSHUS
ceuenuii. CBOMCTBA MEepeCeUCHUI
NPSAMBIX U IIOCKOCTEHN

06.10.2023

16

Merton crieoB 1Sl HOCTPOSHUS
ceueHuii. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

13.10.2023

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM To4KaM Ha pEopax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aMMch M1aroB MOCTPOCHUS

13.10.2023

18

[TocTpoenue ceueHuii B mupaMu/Ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh 11aroB MOCTPOCHUS

13.10.2023

19

ITocTpoeHue ceueHuil B MUpaMuUe,
KyOe 1o TpéM Toukam Ha pébpax.
Co3ztaHue BBIHOCHBIX YEPTEKEN U
3aIUCh 11aroB MMOCTPOCHHUS

20.10.2023

20

IToctpoenue ceuenuil B nupamue,
KyOe 1o TpéM Toukam Ha pébpax.

20.10.2023

11




CozniaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IAroB MOCTPOCHUS

21

[ToBTOopenue mnanumerpun: Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
[Tonobue TpeyrobHUKOB

20.10.2023

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4yepTrexax. Mcropus
Pa3BUTHS TJITAHUMETPHUH U
CTEPEOMETPUU

27.10.2023

23

KonTponsnas padora Nel no teme:
"AkcuoMsl crepeoMerpun. CeueHus"

27.10.2023

24

Pabora Hag omubOkamu. B3anMmuoe
pacnonomeHHe pr[MI)IX B
npoctpadcTBe. CKPEIUBAIONTUECS
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIx. [lapamiensHble TpsiMbIE B
MPOCTPAHCTBE

27.10.2023

25

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapajyIeIbHON TAaHHOU MPSIMOi,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JTAaHHOU npsiMoi. JlemMa o
[EPECCUECHNH NapAIIIEIbHBIX IPSIMBIX
IIJIOCKOCTBIO

10.11.2023

26

[TapanienbHOCTh TpeX MPSIMBIX.
Teopema o Tpéx mapamienbHbIX
npsMbIX. Teopema 0 CKpelIuBaroIXcs
MIPSIMBIX

10.11.2023

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIENLHOTO
npoektupoBanus. M300paxkenue
pasHbIX (GUTYp B MapajiebHON
MIPOEKIINH

10.11.2023

28

enTpanbpHas mpoekuus. YTom ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKYy NPSAMBIMU

17.11.2023

29

3aJaun Ha JOKa3aTeNIbCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM PSAMBIX B
IIPOCTPAHCTBE

17.11.2023

12




30

[ToHATHA: mapaAIIENBHOCTD NPSAMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTU IPSAMON U INIOCKOCTH.
CaoiicTBa NapayuIeIbHOCTU IPSIMOM U
IUIOCKOCTHU

17.11.2023

31

I'eomerpuueckue 3agaun Ha
BBIUHCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJUICIBHOCTHIO
NPSAMBIX U INIOCKOCTEMN B MTPOCTPAHCTBE

24.11.2023

32

[TocTpoenue cedeHus, MPOXOASIIEro
yepe3 JaHHYIO MPSIMYIO Ha YepTexe U
MapaAIJIETBHOIO APYTrO MPsIMOM.
Pacuér oTHOIIEHUI

24.11.2023

33

[TapannensHast npoeKuHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHHH KyOa 1
napanenenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

24.11.2023

34

[TapannensHblie mockoctu. [lpusHaku
MapajuIebHOCTH JBYX IJIOCKOCTEM

01.12.2023

35

TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOM IJIOCKOCTH U
CIIEICTBUS U3 HEE

01.12.2023

36

CBolicTBa mapauieNIbHbIX MJIOCKOCTEM:
0 MapaJIJICIbHOCTH MPSAMBIX
MepeceyeHusl Mpy MepeceyeHnH IBYX
MapajyIeIbHbIX TIOCKOCTEN TPETheil

01.12.2023

37

Kontponbnas padoTta Ne2 o teme:

"CBoMCTBA MapaJIEIbHbBIX MIIOCKOCTEH:

00 oTpe3Kax mapauieIbHbIX MPSAMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
IJIOCKOCTSIMA"

08.12.2023

38

[ToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH

08.12.2023

39

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpAMOYT'OJIbHOTO TPCYTOJIbHHUKA

08.12.2023

40

CBoiicTBa Ky0a 1 MPsIMOYTrOJILHOTO
napaJiesenumnesa

15.12.2023

41

Brrunciaenue qiuH OTPE3KOB B I(y6e nu
IpsAMOYT'OJIbHOM IMAapaJIJICIICTIUIICAC

15.12.2023

13




42

[lepneHUKYIAPHOCTD NPSIMOM U
mnockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

15.12.2023

43

IlepneHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

22.12.2023

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHOMN K TIOCKOCTH

22.12.2023

45

[InmockocTy M NEepIEeHINKYISPHBIE UM
MIpsIMBIE B MHOTOI'PAaHHHUKAX

22.12.2023

46

[InmockocTy M NEepIEeHINKYISPHBIE UM
MpsIMBIE B MHOTOI'PAaHHHMKAX

29.12.2023

47

[lepneHuKynsip ¥ HaKJIOHHASL.
[TocTpoenue neprneHIMKyIsIpa U3 TOYKU

Ha MPSIMYIO

29.12.2023

48

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue neprneHIUKYIsApa U3 TOUKU
Ha MPSMYIO

29.12.2023

49

Teopema o TpExX mepreHANKYIIpax
(mpsimast u oOpaTHas)

12.01.2024

50

Teopema o TpExX mepreHANKYIIpax
(mpsimast u oOpaTHast)

12.01.2024

o1

VYT0JI MeXKTy CKpEITUBAIOIIMMUCS
MPSMBIMHU

12.01.2024

52

[Torck mepreHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPIICHANKYIISIPHBIX
IJIOCKOCTEN

19.01.2024

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

19.01.2024

54

[TocTpoenue ceuenwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

19.01.2024

55

IToctpoenue ceuenuii kyda, IpU3MBI,
MPABUILHON MUPAMUIBI C TOMOIIIBIO
OPTOTOHAJILHOM NMPOEKINH

26.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIocKocTu. ITnockoctn
CUMMETpPHI B MHOTOTpaHHUKAX

26.01.2024

14




57

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM U IUIOCKOCTHU KAaK CJIEJICTBUE
CUMMETPUH

26.01.2024

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU JI0 TUIOCKOCTH

02.02.2024

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

02.02.2024

60

CriocoObI ONyCTHTh NEPIIECHANKYIISPHIL:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IPSIMOU

02.02.2024

61

CaBur no HenapaienbHON MPSIMOH,
W3MEHEHUE PACCTOSHUN

09.02.2024

62

KonTponbnas padora Ne3 no teme:
"B3aumMHO€e pacrnosoxkeHHe MPsIMbIX U
MJIOCKOCTEHN B TIpocTpaHCcTBE"

09.02.2024

63

[ToBTOpEHME: yron Mex 1y NpAMBIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

09.02.2024

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

16.02.2024

65

I'eomeTpuueckre METO bl BHIYUCICHUS
yria MEeXIy IpsIMbIMU B
MHOTOTpaHHUKAX

16.02.2024

66

JByrpanubiii yroj. CBOMCTBO
JUHENHBIX YTJIOB ABYTPAHHOTO yria

16.02.2024

67

[TepnieH UK YIISIpHBIE TITIOCKOCTH.
CBolicTBa B3alMHO
MEePIEHIUKYIISIPHBIX ITIOCKOCTEH

01.03.2024

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEeHIUKYIIAPHBIX TPEThel
IJI0CKOCTH

01.03.2024

69

[IpsAMOYroIbHBIN NapauIeIeuIe;
KyO; U3MepeHus1, CBOHCTBa
MIPSAMOYTOJIBHOTO MapaJuleIIeIUIe1a

01.03.2024

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO Mapajuiesienunea u
CIEACTBUE U3 HEE

15.03.2024
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71

CrepeomMeTpriecKue U MpUKIaIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

15.03.2024

72

[ToBTOpEHME: CKpEeUUBAIOIIHAECS
MPAMBIC, IMapaJJICIIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOTOT'PaHHHUKAaX

15.03.2024

73

[Tapa napaynenbHBIX IIOCKOCTEH HA
CKPEIIUBAIOIIHNXCS MPSMBIX,
pacCTOsSTHUE MEXKTY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMH B
MPOCTBIX CUTYAIUAX

22.03.2024

74

PaccrosiHue OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 TVIOCKOCTH

22.03.2024

75

Brruncnenue paccTosHUN MEX Ty
CKpELIUBAIOIIMMHUCS IPSIMBIMHU C
ITOMOIIIBIO EPIEHANKYIIAPHON
IIJIOCKOCTH

22.03.2024

76

TpéXrpaHHbIl yroj, HEpaBeHCTBA JJIs
TpeXrpaHHbIX yrioB. Teopema
[Mucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yIiia

05.04.2024

77

DneMeHTHI c(hepruIecKO TEOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

05.04.2024

78

KonTtponbHas padoTa 34 o Teme:
"VYrael u pacctosiHug"

05.04.2024

79

CucreMaTusalus 3HaHUH
"MHOTOrpaHHUK U €ro 3JIEMEHTHI"

12.04.2024

80

[Mupamua. Buasl nupamu.
[IpaBunbHas mupaMuia

12.04.2024

81

[Tpusma. [Ipsimas 1 HaKJIOHHAS
npu3Mel. [IpaBuibHas npusma

12.04.2024

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

19.04.2024

83

Brimykiibie MHOTOTpaHHuKkd. Teopema
Ditnepa

19.04.2024

84

Beinykieie MHOrOrpaHHuku. Teopema
Otinepa. ITpaBuibHbIE 1
MIOJIYIIPaBUIIbHBIE MHOTOIPAHHUKHU

19.04.2024

85

KonTtposneHast padota Ne5 o teme:
"MHororpaHHuKu"

26.04.2024

86

Ilonsatue BCKTOpPA Ha IMJIOCKOCTHU U B

26.04.2024
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IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 26.04.2024

88 Pa3zHocTh BEekTOpOB 1 03.05.2024

89 [TpaBwuiio napasienenumena 1 03.05.2024

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 03.05.2024
Pasnoxxenue BekTopa 1mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 10.05.2024
IIOCKOCTH

92 CkarnsipHO€ MTPOU3BEICHUE 1 10.05.2024

03 Berunciienue yriia Mex, 1y BEKTOpaMH B 1 10.05.2024
MPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 17.05.2024

95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 17.05.2024

96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 17.05.2024

97 [Ipocreiinmue 3a1a49u ¢ BEKTOPaMH 1 22.05.2024

98 O0o0IIeHre U CHCTeMAaTH3alns 3HaHU N 1 22.05.2024

99 O0o0IIeHre U CHCTeMAaTH3alns 3HaHU N 1 22.05.2024

100 O606mf:HHe Y CUCTEMaTH3aIMs 3HAHUH 1 94.05.2024
1o npoiieHHbIM TemaM 10 kimacca

101 KontponbHas padota Ne6 (nTorosas) 1 24.05.2024

102 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1 24.05.2024

OBUHIEE KOJIMYECTBO YACOB 11O 102

ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
* Maremaruka. ['eometpus, 11 xknace/ Mepansak A.T'., Homuposckuii [I.A., [Tonskos
B.M.; non penakiueit [logonsckoro B.E., O01iecTBoO ¢ orpaHU4eHHOM
oTBeTcTBeHHOCTHIO M3naTenbckuil nentp « BEHTAHA-I'PA®»; AkiimonepHoe

O6H_ICCTBO «I/I?)I[aTC.HBCTBO ((HpOCBCIJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/subject/17/7

http://school-collection.edu.ru

18



19



20



21



22



