MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo 00pa3oBaHusl M HAYKH Y IMYypTcKoil Pecmy0unku

YupasJienne o0pa3zoBanusi AAMUHMCTPauu ropoaa Maxescka

MBOY HUEIJI "lkoua - 30"

Paccmotpeno Ha 3acemannu [LHIMO

MBOY UETJI «Ikona-30»
«29 » aBrycra 2024 rona Nel

IIpunsTO Ha 3aceTaHNH MIEJArOTMIECKOT0 COBETa
oT « 29 » aBrycra 2024 rona npotokox Ne 12

YrTBep:xaeHo

[Ipuxazom MBOY UET JI»lIkomna-30»
oT « 29» aBrycta 2024 roga Ne 377
Hupexrop MBOY UEIJI «Illkxona-30»

Pynonbckas
MapuHa
IBaHOBHaA

PABOYAS IPOTPAMMA
(ID 335327)

Nognucaro undpoeoi nognuceio: Pygoneckas Mapusa
WeaHoBHa

DN: c=RU, st=YamypTckan PecnyBnuka, title=Anpexktop,
o=MYHWLIMNANLHOE BIOOAETHOE
OBLUEOBPASOBATENBHOE YHPEMIEHWE "MHEBCHMIA
ECTECTBEHHO-TYMAHUTAPHbIA NIMLIEV "LIKONA-30",
1.2543.100.3=120B3036303537383634333733,
1.26433.131.1.1=120C313833343637303138313138,
email=sc030@izh-shlLudmr.ru, givenName=Mapura
WeanoeHa, sn=Pygonsckan, cn=Pygonsckan MapuHa
WeaHoeHa

Oata: 2024.08.29 14:07:15 +04'00

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

1st ooyyaromuxest 10-11 kinaccoB

HNxeBck 2024



MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DelepatbHOr0 rocyIapcTBEHHOIO 00pa3oBaTeIbHOIO
CTaHIapTa CPeIHero oOmEero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30BaHUSL.
PeaJ'II/I3aI_II/ISI porpamMmaI obecrieunBaeT OBJIAJACHUC KIIOYCBBIMHU KOMIICTCHLIHUAMH, COCTABJIAIO-
IIUMHA OCHOBY JUIS CAMOPA3BHUTHSI M HEIPEPHIBHOIO 00pa30BaHMs, 1IEIOCTHOCTh OOLICKYIBTYp-
HOT0, JINYHOCTHOT'O Y [TO3HABATEIILHOTO Pa3BUTHS JINYHOCTU O0YYAIOIINXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca T€OMETpPHH Ha YPOBHE CpEIHEro oOIiero oopa3oBaHus 00y-
CJIOBJICHA MPAKTHYECKOW 3HAYMMOCTBIO METAlpPEMETHBIX U MPEIMETHBIX PE3yJIbTaTOB 00ydYe-
HUSl TEOMETPUM B HANpPaBIECHUH JIMYHOCTHOTO PAa3BUTHUs oOyuaroluxcs, GopMupoBaHus (QpyHK-
LIMOHAJILHOM MaTeMaTUYECKON TPaMOTHOCTH, U3yUEHUS JPYruX Y4eOHbIX IUCUUIUIMH. Pa3zButue
y 00y4aromuxcs MPaBHIbHBIX MPEJACTABICHUH O CYIIHOCTH U MPOUCXOKICHUN T€OMETPHUUCCKUX
a0CTpaKIKi, COOTHOILIEHHH PEAbHOTO U WJICATBHOTO, XapaKTepe OTPAKEHHsI MaTeMaTU4eCKON
HAyKOW SIBICHUH M MPOIECCOB PEATbHOTO MHPA, MECTE TEOMETPUHU B CHCTEME HayK W PO Ma-
TEMaTUIECKOTO MOJICTUPOBAHMUS B HAYYHOM NO3HAHWUH M B TIPAKTHKE CIIOCOOCTBYET (hOpMHUPOBa-
HUIO HAYYHOTO MHPOBO33PEHHSI YYalIMXCs, a TAKXKE KAYECTB MBIILUICHHUS, HEOOXOJUMBIX JIJIs
aJIanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpust ABisIETCSI OJTHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CpeaHEro ooiiero odpa-
30BaHUA, TaK KakK O6€CH€‘-II/IB3,€T BO3MOXHOCTb U3YUCHUA KAK JUCHUIIINH CCTGCTBGHHO-H&y‘IHOfI
HaIIPaBJIECHHOCTH, TaK U TYMaHUTapHOMU.

Jlormdeckoe MbliieHre, GopMupyemMoe Npy U3y4eHUN OO0yUYaIOUIUMUCS MOHSATHIHBIX OC-
HOB F€OMETPHUH U MOCTPOSHUH LIEMOYKH JOTHUYECKUX YTBEPKIEHUI B XOJ€ PEIIeHUsI T€OMETPH-
YCCKHX 3a/ia4, YMCHHUC BBIJIBUT'aTb U OIMMPOBEPTraThb I'MIIOTE3bI HCIOCPECACTBECHHO HCIIOJIB3YIOTCSA
IIpu pCHICHUH 3aJ1a4 €CTCCTBCHHO-HAYYHOI'0 HUKJI4, B YAaCTHOCTH M3 KypCa (1)1/131/IKI/I.

YMeHue OpHeHTHPOBAThCA B MPOCTPAHCTBE UIPAET CYHIECTBEHHYIO POJb BO BCeX o0ia-
CTSX JEATENBHOCTH 4enoBeka. OpueHTalus 4eI0oBeKa BO BpEMEHHU U MPOCTPAHCTBE — HE00Xo-
JIMIMOE YCJIOBHE €r0 COIMAJIBHOTO OBITHS, (OpMa OTPaXKEHHUS OKPYXKAIOIIEro MHUpA, YCIOBHE
YCIICHMIHOTO IMO3HAHUA W aKTHUBHOI'O npeo6pa3OBaHH$1 HeﬁCTBHTGHBHOCTH. OHepHpOBaHI/Ie npo-
CTPaHCTBEHHBIMH O00Opa3amMH OOBEAMHSIET pa3HbIe BUIBI YIeOHOI U TPYIOBOM AEATEIHLHOCTH, SIB-
JSIETCSl OTHUM M3 MPO(hecCHOHANBFHO BaXKHBIX KaYeCTB, OITOMY aKTyalbHa 3a1a4a (opMUpOBa-
HUA Y O6yanOHIHXC$I MPOCTPAHCTBCHHOI'0O MBINIJICHUSA KaK PasSHOBHUAHOCTHU o6pa3H0ro MBIIIIC-
HUS — CYIICCTBCHHOI'0O KOMIIOHCHTA B IMMOATOTOBKE K HpaKTquCKOﬁ JCATCIIBHOCTHU 110 MHOTHUM
HATPaBICHUSM.

Llenb ocBoeHMS porpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHUS
— o0mreo0paszoBaTebHOE M OOMIEKYJIbTYPHOE PA3BUTHE OO0YUAIOIIUXCS Yepe3 00eCTIeUeHHe BO3-
MOXHOCTHU HpI/IO6peTeHI/I${ N HUCIIOJIB30BAHHUA CUCTEMATHYCCKUX I'COMCTPHUICCKUX 3HAHUU U )1e171-
CTBUH, CHEMUPUYHBIX T€OMETPHUH, BO3MOXKHOCTU YCIHENIHOTO MPOJOJDKEHUS 00pa3oBaHUs IO
CHEIHUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[Iporpamma 1o reoMeTpun Ha 6a30BOM ypOBHE TpeAHA3HAYCHA JIJISI OOYJAIOIIMXCS CPE/I-
Hel IIKOJIbl, HE UCIIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUI HA YPOBHE OCHOBHOI'O 001IEr0 00-
pa3oBanus. TakuMm oOpazom, oOydaromiuecss Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH OOIIHE MaTe-



MaTHYECKHE YMEHUs, CBA3aHHbIE CO CHEIM(PUKON reOMETpUU U HEOOXOIUMBIE AJIs )KU3HU B CO-
BpeMeHHOM obmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETpHIO Oosee
ri1yOOKO, €ClIi B JAIbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKUX 3HAHUAX B MPO-
(beccnoHaIbHOMN 1EATEIBHOCTH.

JlocTrkeHue el OCBOEHUS NIPOrpaMMbl 00€CIIeUnBaETCs PELIEHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTeTHBIMU 3aauaMu OCBOCHHS Kypca «l eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBISIOTCS:

¢ hopMupOBaHKE MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl M OCO3HA-
HUe €€ B3aUMOCBS3H C OKPYKAIOILUM MUPOM;

¢ hopMupoBaHKE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BPAILICHHUSA KaK O BaKHEH-
HIMX MaTeMaTHYECKUX MOJENAX, MO3BOJIAIOLIMX OMMCHIBATh M U3y4yaThb pa3HbIE sBiIE-
HUS OKPY’KAIOLIETr0 MUPA;

e hopMupoBaHNE YMEHHs PACIIO3HABATh HA YepTexkax, MOJEIIX U B pEalbHOM MHUPE MHO-
TOIpaHHUKH U TeJla BpallleHus;

® OBJIAZICHUE METOAAMHU DELICHMs 3aJlad Ha IOCTPOCHMsS Ha H300paKEHUSIX IMPOCTpaH-
CTBEHHBIX QHUTY;

e hopMupoOBaHHE YMEHUS ONIEPUPOBATh OCHOBHBIMHU MOHSTHUSMHU O MHOTOTPaHHUKAX U Te-
JlaxX BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMH;

® OBJIQZICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajay; (OPMHUPOBAHHUE YMEHUS
IIPOBOAMTH HECIIOXKHBIE J0KA3aTeJIbHbIE PACCYKACHUS B XOJI€ PELICHUS] CTEPEOMETPHU-
YECKHUX 3a/1a4 U 33/1a4 C IPaAKTUYECKUM COAECpPKAHUEM;

® Da3BUTHE WHTEIUICKTYAJbHBIX M TBOPUYECKUX CIOCOOHOCTEH oOydJaromuxcs, Mo3HaBa-
TEJIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUH, KPUTUUHOCTH MBIIIJICHUS;

e hopmupoBaHue HyHKIMOHAIBFHONW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHHUE pac-
[IO3HABATh IPOSIBICHUS I€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUSIX U MIPU U3YYEHUH JAPYTUX y4eOHBIX MPEAMETOB, MPO-
SBJICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, POpMYIMPOBATh UX Ha SI3bIKE T€OMETPUHU
U CO3/1aBaTh T'€OMETPUUYECKUE MOJIETN, IPUMEHATh OCBOCHHbBIN F€OMETPUUECKUH amra-
paT [uisl pelleHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, MHTEPIPETUPOBATh U OLICHU-
BaTh IIOJyYEHHBIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN

B HayaJle ero M3y4yeHus 3ajJad, pellaeMbIX Ha YPOBHE MHTYMTHBHOIO MO3HAHUS, U ONPEICIIEH-
HbIM 00pa30M OpraHHW30BaHHas paboTa HaJ HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBH-
PYET K JAJIbHEUIIEMY U3YUYEHUIO NTPEaMETA.

[Tpenmourenue oTAAETCA HATIAIHO-KOHCTPYKTUBHOMY METOYy OOY4EHHUs, TO €CTh TeOope-
TUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-IIPAKTUYECKOHN AEATEIbHO-
cTi. Pa3BuTHE NpoCTpaHCTBEHHBIX MPEACTABICHUN Yy y4allluXCsl B Kypce CTEpEOMETPUU IPOBO-
JUTCA 3a CUET pelIeHHs 3a/1a4 Ha CO3aHNe IPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4 Ha ONEepUpOBa-
HHE NIPOCTPAaHCTBEHHBIMU 0Opa3zamu. Co3ianue o0Opas3a MPOBOJUTCS € ONIOPOM Ha HAIJIAJHOCTb, &
orepupoBaHre 00pa3oM — B YCJIOBUSAX OTBJIEYEHHUS OT HArJISIAHOCTH, MBICIEHHOI'O M3MEHEHUs
€ro UCXOJHOI0 COAEP KaHuUs.

OcHoBHbIE coepxkaTenbHble IMHAN Kypca «['eomerpun» B 10-11 knaccax: «MHororpas-
HUKW», «IIpsiMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpamieHus», «BeKTopsl 1 KOOpAUHATHI
B IIpocTpaHcTBe». DOpMUpOBaHHUE JIOTHYECKUX YMEHHH pacrpeserseTcsd He TOJIbKO MO COAep-
KaTeIbHBIM JIMHUSIM, HO U 110 rojjaM 00y4eHHUs Ha YPOBHE CPEAHEro o0IIero oopa3oBaHusl.



Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yabTaTaM OCBOCHUS pa-
Oouell mporpamMMsbl, pacrpeAeiaEHHbIM 10 To1aM O0yUYEHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oMm,
4TOOBI OBJIAJICHUE TEOMETPUYECKUMHU TOHSATHSAMU M HaBBIKAMU OCYIIECTBISUIOCH IOCIEI0Ba-
TEJIBHO M TOCTYMATEIbHO, C COOMIOACHUEM TIPHHIUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKJIIOUQJIUCh B OOIIYIO0 CHCTEMY I'€OMETPHUYCCKHUX IPEICTABICHUI 00ydJaromuXcs, pacupsis U
yriryOnss e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA

10 KJIIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, IIOCKOCTh, IPOCTpaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrniosnoxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapajuIeIbHbIE U
CKpeluBaroIuecs npsaMsle. [lapamienbHOCTh NPSAMBIX U IUIOCKOCTENH B MPOCTPAHCTBE: Mapali-
JIeNbHBIE MPAMbBIE B MPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSAMBIX; NApAJUIEIBHOCTD NMPAMOU U
IJIOCKOCTHU. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMM; YIOJ MEXAY INPSMBIMU B IIPOCTPAHCTBE.
[TapayueabHOCTB IUIOCKOCTEN: NTapajuIeIbHbIE INIOCKOCTH; CBOWCTBA M1APaJUICIIbHBIX INIOCKOCTEH.
[Ipocreiimue npocTpaHCcTBEHHBIE (GUTYPBI HA IIOCKOCTU: TETpadAp, KyO, mapaienenumnes; mo-
CTPOCHHUE CEYCHHUI.

[leprieHAUKYIAPHOCTD MPSIMOW M IUIOCKOCTH: NMEPHEHIUKYISPHBIE MPSIMbIE B IIPOCTPaH-
CTBE, IIPSIMBIE MapaJUICIbHbIC U NEPIECHINUKYIAPHBIE K INIOCKOCTH, IPU3HAK MEPIECHIUKYIISAPHO-
CTU NpPSIMOM M IUIOCKOCTH, T€OpeMa O MPsSMOM MEePHEHAUKYISPHOM IJIOCKOCTH. YTJbl B IpPO-
CTPAHCTBE: YroJ MEXAY MPSAMOM U IJIIOCKOCThIO; IBYTPAHHBIN yroJl, TUHEHHBIN yroJl JBYIpPaHHO-
ro yria. [leprnieHIUKyasip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE OT
IpSMOM 70 IMIIOCKOCTH, MPOEKIUs (PUTYpHI Ha IUIOCKOCTh. [leprneHauKyIsIpHOCTh TIOCKOCTEH:
IIPU3HAK NEPIICHIUKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX NepHeHIuKyIIsIpax.

MHOTOrpaHHUKH

[loHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIITYKJIBIE U HEBBIIYK-
JIble MHOI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas mpusma; rpaHd U OCHO-
BaHUs MPU3MBbI; IIpsiMasi U HAaKJIOHHAsI PU3Mbl; OOKOBas U IOJIHAsA MOBEPXHOCTh Ipu3Mbl. [la-
pajuienenunes, NpsMOyTroJbHbIN Napajulesenunesn u ero ceorcrea. [lupamuna: N-yrospHas nu-
pammua, TpaHd ¥ OCHOBaHWE MUPaMUJIbI; OOKOBAs U MOJIHASA TTOBEPXHOCTh MUPAMHUIBI; TPABUIIb-
Has U yceu€HHas Mupamuaa. DJIEeMEHThl NpU3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKH:
MOHATHE MPAaBUIBHOTO MHOTOTPAHHMKA; MpaBWJIbHAs MpU3Ma U IMpaBWIbHas NHUpaMuja; mpa-
BUJIbHAS TPEYToJbHas MUPAMUJIA U MPAaBUIIBHBINA TeTpadap; KyO. [IpencraBieHue o mpaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’dp, N0AEKa’dAp U ukocadap. CeueHus Npu3Mbl U TUPAMUBL.

CuMmMeTpusi B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, MIOCKOCTH.
DneMEeHTbl CUMMETPUH B IIMpaMujiax, Napaieienurneiax, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans 60koBoi
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAb OCHOBAaHUH, TeopemMa 0 OOKO-
BOIl MOBEPXHOCTU NpsIMOM Mpu3Msbl. [1ommans 60KOBOM MOBEPXHOCTH U NMOBEPXHOCTU MPABUIIb-
HOM TUpaMuIbl, TEOpeMa O TUIomaau yceu€éHHou nupamMubl. [lonsarue 06 o0véMe. O0BEM TH-
paMuUbl, IPU3MBI.

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXIY IIIOIMIAIMH TTOBEpXHOCTEH, 00B-
éMaMH ITOJOOHBIX TEJL.

11 KUIIACC

Tena Bpamenus

[unuaapudeckas MOBEPXHOCTh, 00pa3yroNye MIIHHAPUIECKON MOBEPXHOCTH, OCh IH-
JUHAPUYECKON MoBepxHOCTH. LlmnmHap: ocHOBaHMA M OOKOBas MOBEPXHOCTb, 0Opasyromias u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konunueckas moBepXxHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA KO-
HUYECKOH moBepxHOCcTH. KoHyC: ocHOBaHME U BeplInHa, 00pa3yroniast ¥ OCh; IUIOIAAb OOKOBOM
U TIOJTHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolfe U BBICOTa; OCHOBAHHUS U OOKOBas IMO-
BEPXHOCTb.

Cdepa u map: ueHTp, paauyc, 1uaMeTp; IIomaas noBepxHoctu cdepsl. Bzaumuoe pac-
MOJIO’KEHUE CEPHI U IIIOCKOCTH; KacaTellbHAs MIIOCKOCTh K cdepe; mIomanb chepsl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOuHanuu ten BpaimieHus ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK, ONUCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 06 o6béme. OcHOBHBIE CBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME MpsIMO-
YTOJIBHOTO TMapaijieNienumneaa u cieacTBus u3 He¢. O0bpéM mumHapa, konyca. O0nEM mmapa u
1016 Chephl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOLICHHUS MEXAY IUIOMIAIIMU MIOBEPXHOCTEH, 00b-
éMaMH IMOJ00HBIX TEIL.

Ceuenus muMHApa (MapauleIbHO M MEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca (mapas-
JIeNIbHOE OCHOBAHHIO M MPOXO/IAIIEE Yepe3 BEPIINHY), CEUSHUS 1Iapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty u B mpocTpancTBe. Cl0KeHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMILIaHapHBIM BekTopam. IIpaBuio ma-
paienenumnena. Pemenue 3amay, cBsI3aHHBIX ¢ MIPUMEHEHUEM MPaBUII JIEHCTBUI C BEKTOPaMH.
[IpsimoyronbHasi cucteMa KoopAuHAT B mpocTpancTBe. Koopaunatel Bekropa. [Ipocteiimue 3a-
Jlauy B KOOpJuHaTaX. Yroa Mexay BekTtopamu. CkasspHOE NPOU3BEIEHUE BEKTOPOB. Briunciie-
HUE YIJIOB MEXAY NPSMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ MpHU pELICHUU
FEOMETPHUECKUX 3aJ1au.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIC Pe3yJabTaThl OCBOCHHS MPOrpaMMbl yaeOHOro npeamera «MaremaTnka» xa-
PaKTEPUBYIOTCS:

I'paxknanckoe BocniuTanue:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOW MO3UIMH O0YdYaOMmIErocss Kak aKTUBHOTO U OTBET-
CTBEHHOT'0 WICHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTeMaTUYECKHX OCHOBaX (hyHK-
[IHOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHUH, MPOLEAYp TPaXXKAaHCKOTO OOIIecTBa (BHIOOPHI,
OMPOCHI U TIp.), YMEHUEM B3aUMOJIEUCTBOBAThH C COLMATBLHBIMU UMHCTUTYTAMU B COOTBETCTBUU C
X (QyHKIHUSIMH U HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kIaHCKOW MJICHTUYHOCTH, YBAXEHHUS K MPOILIOMY
Y HACTOSIIEMY POCCUUCKONM MAaTEMATHKH, LIEHHOCTHBIM OTHOLICHUEM K JTIOCTUKEHHSM POCCHUM-
CKHX MaT€MAaTHKOB M POCCUUCKOW MAaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKE-
HUH B IPYyTrUX HAayKaX, TEXHOIOTHX, Chepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Haponaa; c(GOpMHUpPOBAHHOCTHIO HpAB-
CTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM J10-
CTH)KCHUN HAyKW W JESATEIbHOCThIO YUYEHOr0; OCO3HAHMEM JIMYHOIO BKJIAJa B IMOCTPOCHHE
YCTOHYHBOTO OYyIYILIETO.

JcTeTnUeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHO-
CTeH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI, BOCIPHUMYUBOCTHI0 K MAaTEMaTHYECKUM ac-
MIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEpECax 370pO-
BOTO U 0€30IacHOTr0 00pa3a )KMU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, pErylspHas (u3nuecKas aKTHBHOCTB);
(U3UYECKOTO COBEPIUICHCTBOBAHUS, MPU 3aHATHIX CIOPTUBHO-03JOPOBHTEIHHON AEATEIbHO-
CTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam mpodhecCHOHATBEHON JesITeNbHOCTH, CBI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBIE TUTAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTEMaTUYECKOMY 00pa30BaHUIO U CaMo-
00pa30BaHUIO HA MPOTSHKEHUHM BCEH >KM3HH; TOTOBHOCTHIO K AKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAaIIPaBICHHOCTH.

IKO0JI0THYECKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJbTYphbl, TMOHUMAHHUEM BIHUSHUS COIMAIBHO-
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COIUATBHOM CpeJlbl, OCO3HAHUEM TJI0-
0abHOTO XapakTepa dKOJOTUYECKUX MPOoOJieM; OpUEHTAIMEN Ha MPUMEHEHUE MaTeMaTHIeCKIX
3HAHWH JJI pEeUIeHUs 3a/1a4 B 00IaCTH OKPYKAIOIIEH CpeIbl, INTAHUPOBAHUS MIOCTYIKOB U OICH-
KM UX BO3MOKHBIX TTOCIEACTBHUM I OKPYKAIOIIEH CPEbI.

LeHHOCTH HAYYHOT0 MO3HAHUSA:



c(hOpMHUPOBAHHOCTHI0 MUPOBO33PEHHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH, TOHUMAHUEM MaTeMaTHYECKOM HayKH Kak cdepsl ue-
JIOBEUECKOM JAESITEIBbHOCTH, JTAlloB €€ pa3BUTHUS M 3HAUMMOCTH AJI Pa3BUTHUS LIMBUIIM3ALUY;
OBJIQJICHHEM SI3BIKOM MAaT€MATUKU U MAaTEMaTUYECKOW KYJIbTYPOU KaK CPEACTBOM IO3HAHUS MU-
pa; TOTOBHOCTBIO OCYHIECTBISATH IMPOECKTHYIO U HCCIEN0BATEIBCKYIO JIE€ATEIbHOCTh UHIAUBUY-
aJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOro npeameta «MaTemaThka
XapaKTEpU3YIOTCS OBJAJICHUEM YHHBEPCAILHBIMU HO3HABAMENbHBIMU OeUCmBUAMU, VHUBED-
CANbHBIMU KOMMYHUKAMUBHBIMU OEUCTEUAMU, YHUBEPCATbHBIMU PE2YAAMUBHBIMU OCUCMBUIMU.

1) Vnusepcanvnvle noznasamenvhole oeticmsus, obecneuusarom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYEcco8 o0yyaowuxcsa (0ceoeHue mMemooo8 NO3ZHAHUS OKPYICAIOUe20 MUpd,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue aeicTBus:

® BBEISIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKK MAaTEMaTHIYCCKHX OOBEKTOB, T0-

HATUH, OTHOIICHUH MEXIy MOHATUSIMH;, (HOPMYIHUPOBATH OINpEACNCHUsl TMOHSATHUM;
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS AJIsi 000O0IICHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPUHHUMATD, (JOPMYITUPOBATH U MPEOOPA30BHIBATH CYKJICHUS: YTBEPAUTEIbHBIE U OT-

pULATENIbHBIC, SMHIYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;
® BBLISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3U U MPOTUBOpEUUs B (haKTax,
TAHHBIX, HAOTIOJACHUSIX U YTBEPKICHUX; TIPeJIaraTh KPUTCPUU IS BBISBIICHUS 3aKO-
HOMEPHOCTEN U ITPOTUBOPEUMIA;

® J[eJTIaTh BBIBOJIBI C WCITOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIEHO JTOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHHUH (TIPSAMBIC U
OT MPOTHBHOIO), BHICTPAUBATh apTyYMEHTAIIMIO, PUBOIAUTh MPUMEPHl U KOHTPIPHUME-
pBI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;
® BEIOMpATH CIOCO0 pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB pellle-
HUS, BRIOUPATh HauboJee MOAXOAAINI ¢ YUETOM CaMOCTOSATENBHO BBIICTICHHBIX KPH-
TEPUEB).

Ba3oBble nccienoBaTesbcKue AeiicTBU:

® IICITOJIB30BAaTh BOIPOCH KAaK HCCIIEIOBATEILCKHA HHCTPYMEHT IMO3HAHUS; (hopmynupo-
BaTh BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUNE, IPOOJIEMY, YCTaHABIUBATh HCKOMOE U
naHHoe, GOpMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHUE;

® [IPOBOJINTH CAaMOCTOSITEIIEHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, WCCIIEOBAaHHE IO yCTa-

HOBJICHHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO 00BEKTAa, SIBICHHUS, ITPOLIECCa, BHISIBICHUIO
3aBHCHMOCTEH MEXIY OOBEKTaMHU, SIBJICHUSIMH, TTPOIECCAMH;

® CaMOCTOSTENBHO (DOPMYITHPOBATH 000OIIEHNUS U BBHIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO

HaOJFOICHUs, MCCIICIOBAHMS, OIEHUBATH JIOCTOBEPHOCTH ITOJYUYEHHBIX DPE3YIIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATH MPEATIOIOKEHUS O

€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.



Patora ¢ unopmaunmeii:

® BBISIBJISITH A€PUIUTHI HHGOPMAIUH, JaHHBIX, HEOOXOIUMBIX AJI OTBETa Ha BOIIPOC U IJIs
pelleHus 3a1auH;

¢ BLIOMpATh UH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBAThH, CUCTEMATH-
3UpPOBATh M MHTEPIPETUPOBATH HH(OPMAIHMIO PA3IUYHBIX BHJIOB U (POPM MpeacTaBie-
HUS;

® CTPYKTYPHPOBATh UHPOPMAIUIO, MPEACTABIATh €€ B PA3IMYHBIX (OopMax, HILTIOCTPUPO-
BaTh rpa)uyecKu;

® OIICHHBATh HAJI&KHOCTh MH(POPMAIMU MO0 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KpUTE-
pHsIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusaom c@hopmupoeanHoCms

COYUAJIbHbIX HABBIKOE6 06)/‘{61}01/0;”)(0}1.

O0menue:

® BOCIIpUHUMATH M (POPMYIUPOBATh CYKICHUS B COOTBETCTBUH C YCIOBHSAMHU U LEISIMH
OOIIeHUs; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IHCh-
MEHHBIX TEKCTaX, JIaBaTh MOSICHEHHS 110 XOAY PEUICHUS 33aJadl, KOMMEHTUPOBATH I10-
JTy4eHHBIH pe3yibTar;

®B X07Ie 00CYX/ICHHS 3aJaBaTh BOIPOCH! MO CYIIECTBY OOCYXKIaeMOil TeMbI, TPOOIEMBI,
pelraeMoi 3a1auu, BHICKA3bIBaTh WMJCH, HAICJICHHBIC HA IOMCK PEUICHUs; COIOCTaB-
JSITh CBOM CYXICHHS C CYKICHHSMH JIPYTMX YYAaCTHHKOB JHANOra, oOHapyXHBaTh
pa3nuune U CXOACTBO TMO3UIUI; B KOPPEKTHOH (popme (opMyarpoBaTh pa3HOTIIACHS,
CBOM BO3PaXKCHUS;

® [IPEJICTABIATh PE3YJIbTAThl PELICHUS 3a/a4M, SKCIIEPHUMEHTA, MCCIECIOBAHHS, TPOEKTa;
CaMOCTOSATENIFHO BBIOMpaTh ()OPMAT BBICTYIUICHHs C y4ETOM 3a/ad NPE3CHTAlUd U
0COOCHHOCTEH ayUTOPHH.

CoTpyaHunuecTBo:

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaIbHONU pabOThl MPH
pemeHnn yueOHbIX 3a/1a4; MPHHUMATH [eJIb COBMECTHOH JIeSTebHOCTH, TUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pabOThI, paclpenessaTh BUIbl paboT, JOroBapuBaThCs, 00-
CYX/1aTh MPOLIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOACH;

® y4yacCTBOBaTh B IPYNNOBBIX (GopMax paboThl (00CYXIeHUs, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U HHBIE); BBINOJHATH CBOIO YacTh pabOThl U KOOPAUHHMPOBATH CBOU JEii-
CTBHSI C JPYTUMH WICHAMH KOMaHbI; OIICHWBAaTh Ka4eCTBO CBOETO BKJIAJa B OOIIWIt
MPOAYKT IO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pezynamuesnsie oeticmeusi, 06ecneuugaiom opMuposanue CMviCi08biX

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusauus:

® COCTaBJIATH IUIaH, aJITOPUTM PELICHHs 3a]1aui, BBIOMpaTh CI0co0 pelIeHus ¢ yuéToM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEK-
TUPOBATh BApHAHTHI PELICHUH ¢ y4ETOM HOBOU MH(OPMALIUH.

CaMOKOHTPOJIb:

® BJIaJIeTh HaBbIKaMU MTO3HABATENIbHOM pedIeKcuu Kak OCO3HAHUS COBEPILIAEMBbIX AEHCTBUI
U MBICITUTENIbHBIX TPOLIECCOB, UX PE3YJIbTAaTOB; BJIaJeTh CIOCOOAMH CAMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHNUs MaTeEMaTHUECKOM 3ajaun;



® IPEJBUJICTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTH IIPH PELICHUHU 3aJa4d, BHOCUTH
KOPPEKTHBBI B J€SITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HalJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHIM, OOBSICHATh MPUUUHBI JOCTHKE-
HUS UM HEJAOCTH)KEHHUS PE3yNbTaToOB JAESATENIbHOCTH, HAXOAUTh OIIHUOKY, 1aBaTh OLEH-
Ky IPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTb MOHATUAMH: TOUKA, IPsAMas, IJIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEACTBHSI U3 HUX IPU PEILIEHUH I€OMETPUUYECKHX
3aj1ad4.

OnepupoBaTh NOHATUSIMU: NAPAJUIETBHOCTb M MEPIEHIUKYISIPHOCTD NPSIMbBIX U IJIOCKO-
cTel.

KnaccugunupoBars B3auMHOE pacloIokKeHNe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yroj, TPaHU IBYTPaHHOTO yria, pedpo IBYrpaH-
HOTO YIJIa; JIMHEWHBIN yros JBYrpaHHOIO yria; rpajycHasl Mepa JABYIPaHHOIO yIja.

OnepupoBaTh MOHATHUSMHU: MHOIOIPaHHHUK, BBINYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (MMpaMuja; Mpu3Ma, MpsMOYTOJbHBIN
napajuiejaenumnes, Kyo).

KnaccupunmpoBarb MHOTOTpaHHUKH, BEIOMpasi OCHOBAHUS JJIsl KITACCU(PHUKAINH (BBIITYK-
Jble M HEBBIIYKJIble MHOIOIPDAaHHMKH; IPaBHJIbHbIE MHOIOIPaHHMKM; IpPSIMbIe M HAKIOHHBIE
IPU3MBI, TapajlIeIenue Ibl).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIE/IOB.

CrpouTh ceueHUs: MHOTOIPAaHHUKOB METOAOM CJIEJOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HaxOXJAEHHE T'€OMETPUUYECKUX BEJIIMYMH 1O oOpas3laM WJIH alropuT-
MaM, IPUMEHSS U3BECTHbIE aHATUTUYECKHUE METOJIbl IIPU PEIIeHUH CTaHJapTHBIX MaTeMaTHue-
CKHX 3aJa4 Ha BBIYHUCIICHHE PACCTOSHUN MEXAY ABYMs TOYKaMH, OT TOUYKH JI0 MPSAMOH, OT TOUKU
JI0 IIJIOCKOCTH, MEKY CKPEIIUBAOIIUMHUCS TPSIMBIMHU.

Pematp 3a1aun Ha HaxOXJAEHHE T'€OMETPUUYECKUX BEJIIMYMH IO oOpas3laM WJIH alropuT-
MaM, IPUMEHSS U3BECTHbIE aHATUTUYECKHE METOJIbl IPU PEIIeHUH CTaHJapTHBIX MaTeMaTHye-
CKHX 3aJa4 Ha BBIYMCIICHUE YIJIOB MEXKIY CKPELIMBAIOUIMMUCS NPSIMBIMH, MEXIY NPSMON U
IJIOCKOCTBIO, MEXKY IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Borancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
pUMEeHEeHHEM (OPMYIT; BHIYUCISATh COOTHOUICHHSI MEXAY IUIOMIAAIMU TOBEpXHOCTEH, 00bEMa-
MH 110/I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMET-
PHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBHI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (pUrypax, npercTaBieHHYIO Ha YepTeKax U pPUCYHKaX.



[TpuMmeHATH TeOMETpUUECKHE (aKThI Ul PEIICHUs] CTEPEOMETPUUECKUX 337y, IPeArnoia-
raloIUX HECKOJBKO MIaroB PEeIeHHs, €CIIU YCIIOBHUS IPUMEHEHU 3a/1aHbl B sSIBHON (opMme.

[IpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a]au.

[TpuBOIMTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U JKU3HM, PaCcIlO3Ha-
BaTh IIPOSIBJICHUE 3AKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIC 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJbHBbIC CUTyalUd U
IPUMEHATh W3yYEHHbIE MOHATHUSA B MPOLIECCE MOMCKA PELICHUs MaTeMaTH4ecKu CHOpMYIHpO-
BaHHOH NPO0JIEMBbI, MOJIEIMPOBATH pealIbHbIE CUTYAllUH Ha A3bIKE '€OMETPUH, UCCIIEI0BaTh 10-
CTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM T'€OMETPHUECKUX MMOHATUI U TEOpeM, arrmapara anreOpsl;
pelarh NPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUUECKUX BEIIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSAMH: IHJIMHIPUYECKAsT MMOBEPXHOCTh, OOpa3yrolIHe HUIMHIPUYE-
CKOH MOBEPXHOCTH; LMIMHAP; KOHUUECKas MMOBEPXHOCTh, 00pa3yolue KOHUYECKON TOBEPXHO-
CTH, KOHYC; cheprueckasi IOBEPXHOCTb.

PacniozHaBath Tena BpaueHus (LUJIMHAP, KOHYC, cdhepa u mmap).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOIl CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CErMEHTa;
I1apOBOi1 €10, OCHOBaHHE LIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIM TOBEPXHOCTEH TEN BpallleHUsl, T€OMETPUUYECKUX TEl C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOIOIPaHHMK, BIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BBIUMCIATE COOTHOMIECHHSI MEXIY TUIOMIAJSIMH IOBEPXHOCTEH M 00BEMaMU TOZOOHBIX
Te.

N300paxkaTh m3ydaemble (PUTYpBl OT PYKH M C NMPUMEHEHHEM MPOCTHIX YEPTEKHBIX HH-
CTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHMsI T€JI BPALLIECHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIYUTAHHS BEKTOPOB M YMHOXKEHUSI BEKTOpPa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSATH MpaBUIIO apaljieNenunea.

OmnepupoBarh MOHITHSMH: JIEKAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE, BEKTOP, MOTYJIb BEK-
TOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJI MEKIY BEKTOpaMH, CKaISIPHOE MTPOU3Be-
JIeHHE BEKTOPOB, KOJUTMHEAPHbIE M KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB U MPOU3BECHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOpaMHU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT.

[TpumeHsTh TEOMETpUYECKHE (AKTHI Ul PEIICHUs] CTEPEOMETPUUECKUX 3a/1a4, TpeArnoia-
raloluX HECKOJBKO LIaroB PeleH s, €CIIU YCIOBHUS IPUMEHEHU 3a/1aHbl B sIBHOI (opMme.



Pemare mpocreiimme reoMeTpu4eCcKUe 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOoAA.

Pemats 3aaun Ha JOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUM M HAXOXKICHUE IeOMET-
PHUYECKUX BEJIMYUH 110 00pa3liaM MM alrOpUuTMam, IPUMEH U3BECTHBIE METO/IbI TP PEIIEHUH
CTaHJAapPTHBIX MATEMAaTUYECKUX 3aJa4.

[IpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a]1ad.

[TpuBOIMTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U JKU3HM, PacIlO3Ha-
BaThb IIPOSIBICHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMSA HA IPAKTUKE: aHAJIU3UPOBATh PEANBHBIE CUTyallUd M
OPUMEHATh W3YYEHHBIE MOHATHSA B MPOILECCEe MOMCKA PELICHUS MaTeMaTH4ecKu cPpopMmyrupo-
BaHHOH NPO0JIEMBbI, MOJIEIMPOBATH pealIbHbIE CUTYAllMH Ha A3bIKE '€OMETPUH, UCCIIEI0BaTh 10-
CTPOEHHBIE MOJIENIU C UCIIOJIb30BAaHUEM I'€OMETPHUECKUX MTOHATUH U TEOpeM, amrmapara aireOpsl;
pelaTh NPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIMUUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue KounvecTBO JaekTpoHHble (UU(poBbHIE) @®opMbl peajin3alvi BOCIIUTATEIbHOI0 MOTEHIMAJIA
n/n pa3aesioB U TeM 4acoB o0pa3oBaTe/ibHbIE pecypcChl pasaeia
NPOrpamMMbl
BBenenue B cre- 10 https://urok.1c.ru/library/mathemati [ToOyxnenue oOyuaronmxcs cooIt01aTh Ha ypoke o01e-
pEOMETPUIO cs/virtualnye_laboratorii_po_mate MIPUHSATHIC HOPMBI TIOBEICHHUSI, PaBUJIa OOIIIEHUS CO CTap-
matike 7_11_Kl/stereometriya/ MIUMH ([IearOrMIeCKUMU PaOOTHUKAMHU) U CBEPCTHUKAMH
https://reader.Iectg.rosuc_hebmk.ru/d (0BYHAIOIMMUCH ), IPUHIATIBL yueGHOH MCLHMIUTHHBL H ca-
ﬁ?t]os/ 3?3(:9h/id?l'j?/0b|ectsust.xhtml MOOpraHU3alMH; MPUBJICYEHNE BHUMAHUS O0YJarOIIUXCS K
—u [V
https://edu.skysmart.ru/ LEHHOCTHOMY aCIIEKTy H3y4aEMbIX Ha YpOKax sBICHHU,
UCIIOJIb30BaHUE BOCIIUTATENIbHBIX BO3MOKHOCTEH coepxka-
HUS pa3jiena yepes moJ00p COOTBETCTBYIOMIMX yIpaXKHe-
HUM, TEKCTOB JUIsl YTEHUS, 3a/1a4 JJI pelIeHus1, Ipooem-
HBIX CUTYaIMil 17151 00CY»XIeHHUS B KJlacce);
[Mpsimble 1 TIOC- 12 https://urok.1c.ru/library/mathemati | TIpumeHeHHe HAa YpOKaX HHTEPAKTUBHBIX OPM PabOTHI C

KOCTH B IIpO-
crpancrse. [la-
paJIENBbHOCTD
MPsAMBIX H ITJIOC-
KOCTEH

cs/virtualnye laboratorii po mate
matike 7 11 kl/stereometriya/
https://reader.lecta.rosuchebnik.ru/d

emo/7999/data/objectsList.xhtml

https://uchi.ru/
https://edu.skysmart.ru/

o0yyaromuMucs (MHTeUIeKTyalbHble Urpsl, (Uto rae ko-
raa?, OpeldH-pUHT, CBOSI UTPa, KBECT, UTPa-IKCIIEPUMEHT,
UTpa-COPEBHOBAHUE), CTUMYJIUPYIOILUE T03HABATENbHYIO
MOTHBAIIMIO O0yYaIOIINXCs; TUCKYCCUU, KOTOPBIE Jat0T
00y4aroImuMcsi BO3MOXKHOCTb TPUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOT'O Majiora; rpymmoBas padota wiu padbora
B Mapax, KOTOpbIe yyaT 00y4arolIMXcsi KOMaHAHOM padoTte
Y B3aMMOJEHCTBHIO C IPYTUMH 00Y4aIOIUMUCS; BKIIIOYE-
HUE B YPOK UIPOBBIX IPOLEAYDP, KOTOPBIE TOMOTAIOT MO~
JiepKaTh MOTUBALIMIO 00YyYaIOIIUXCs K TIOTyYEHUIO 3HaHUH,
HaJa)KUBAHUIO ITO3UTUBHBIX MEXINYHOCTHBIX OTHOLLIEHUI
B KJIacce, IOMOTaloT YCTaHOBJICHUIO TOOpOKenaTenbHON
aTMocdepsl Bo BpeMs ypoka); ucronszoBanne UKT u qu-
CTAHIIMOHHBIX TEXHOJOTUM 00yUYEHUS; CO3/TaHne 00ydaro-
HIMMUCS DJICKTPOHHBIX 00pa30BaTeIbHBIX POAYKTOB (BUP-
TyaJIbHBIA MY3€U, MyJIbTUMEANIHBIE IPE3EHTALNH, UTPBI,
TpeHaXephl), 00ecreynBaloIie HHTEIEKTYalbHO - TBOP-
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Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTtBo
4acoB

JaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/ibHbIE PecypChl

(I)OprI peaindanui BOCMUTATECIBbHOI0 NOTCHIIMAJA
pa3aelia

YECKUH NeATEIbHOCTHBIN MOIXO0/ K U3YUYECHUIO MPEIMETa
(TembI, BOmpoca).

Ilepnenqukysp-
HOCTb IIPSIMBIX U
IIJIOCKOCTEN

12

https://urok.1c.ru/library/mathemati
cs/virtualnye laboratorii_po mate
matike 7 11 Kl/stereometriya/
https://reader.lecta.rosuchebnik.ru/d

emo/7999/data/objectsList.xhtml

https://uchi.ru/
https://edu.skysmart.ru/

[Ipumenenne Ha ypokax HHTEPAKTHBHBIX (POpM paboTHI ¢
obOy4Jaronumucs (MHTEUICKTyallbHbIE UTPHI, (UTO T11E KO-
rna?, OpelH-puHT, CBOSI UT'Pa, KBECT, UTPA-IKCIIEPUMEHT,
UTpa-COPEBHOBAHUE), CTUMYJIUPYIOIINE TO3HABATEIbHYIO
MOTHUBAIMIO 00YJAIOUINXCS; TUCKYCCUHU, KOTOPBIE TAl0T
00y4aroimuMcsi BO3MOKHOCTh PUOOPECTH OMBIT BEACHUS
KOHCTPYKTHBHOTO JAMAJIOTa; TpymIoBas pabora wim padora
B IIapax, KOTOPbIE y4aT 00y4aroIIUXCsl KOMaHIHOU paboTe
Y B3aUMOJIEUCTBHUIO C APYTUMHU O0yUaIOLMMUCS; BKIIIOYE-
HUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTAIOT MO~
JiepKaTh MOTUBALIMIO 00YyYaIOIIUXCs K TIOJYyYEHUIO 3HaHUH,
HAJTKUBAHUIO MTO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHHIMA
B KJIacce, IOMOTaloT YCTaHOBJIEHUIO JOOpOKenaTenbHON
aTMocdepsl Bo BpeMs ypoka); ucronaszoBanue UKT u qu-
CTAHIIMOHHBIX TEXHOJIOTUM 00yUYEHHS; CO3/1aHne 00yUaro-
IIMMUCS JEKTPOHHBIX 00pa30BaTeIbHBIX IPOAYKTOB (BUP-
TyaJIbHBIA MY3€H, MYyJIbTUMEANIHBIE IPE3EHTALNH, UTPBI,
TpeHaxxephl), 00ecrieynBaloIINe HHTEIIEKTyalbHO - TBOP-
YEeCKUH 1eATeIbHOCTHBINA MOIX0/] K U3YUEHUIO ITpeIMeTa
(Temsl, Borpoca).

Yrael Mexay
MPSIMBIMU U TUIOC-
KOCTSIMU

10

https://urok.1c.ru/library/mathemati
cs/virtualnye laboratorii_po mate
matike 7 11 Kl/stereometriya/
https://reader.lecta.rosuchebnik.ru/d

emo/7999/data/objectsList.xhtml

https://uchi.ru/
https://edu.skysmart.ru/

[IpumeHeHne Ha ypoKaxX HHTEPAKTUBHBIX POPM pabOTHI ¢
oOyyaromuMucs (MHTeUIeKTyaabHble Urpsl, (Uto rae ko-
raa?, OpelH-pUHT, CBOSl UTPa, KBECT, UTPa-IKCIIEPUMEHT,
UI'pa-COPEBHOBAHNE), CTUMYJIMPYIOIIHNE T03HABATENBHYIO
MOTHBAIIMIO O0yYaIOIINXCS; TUCKYCCUU, KOTOPBIE Jat0T
00y4aromuMcsi BO3MOKHOCTb TPUOOPECTHU OIBIT BEICHUS
KOHCTPYKTUBHOTO Majiora; rpymmnoBas padota wiu padbora
B Iapax, KOTOpbIe yyaT 00y4aroUIuXxcsi KOMaHAHOM padoTte
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Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTtBo
4acoB

JaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/ibHbIE PecypChl

(I)OprI peaindanui BOCMUTATECIBbHOI0 NOTCHIIMAJA
pa3aelia

Y B3aUMOJICHCTBUIO C IPYTUMHU 00YYaIOIUMHUCS; BKITIOYE-
HUE B YPOK UIPOBBIX IIPOLEAYP, KOTOPBIE TOMOTaIOT MO~
JiepKaTh MOTUBAIMIO OOYYAIOIIMXCS K TOTYYEHUIO 3HAHUH,
HAJIQKUBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUM
B KJIacce, IOMOTal0T YCTAaHOBIICHHUIO JOOPOXKEIaTeIbHOM
aTMocdepsl Bo BpeMs ypoka); ucronaszoBanue UKT u qu-
CTAaHIIMOHHBIX TEXHOJOTUM 00yUYEHUs; CO3/IaHne 00ydaro-
IIMMUCS 3JEKTPOHHBIX 00pa30BaTeIbHbIX IPOAYKTOB (BUP-
TyaJIbHBIA MY3€H, MyJIbTUMEANIMHBIC IIPE3EHTALNY, UTPBIL,
TpeHaxXephl), 00ecreynBaroIIne HHTEIIEKTyalbHO - TBOP-
YECKUH 1eATeIbHOCTHBIA MOIX0/] K U3YUEHUIO IIpeIMeTa
(TeMbI, BOIIpoca).

MHororpanHuku

11

https://urok.1c.ru/library/mathemati
cs/virtualnye laboratorii_po mate
matike 7 11 Kl/stereometriya/
https://reader.lecta.rosuchebnik.ru/d

emo/7999/data/objectsList.xhtml

https://uchi.ru/
https://edu.skysmart.ru/

[IpumeHneHne Ha ypoKax HHTEPAKTUBHBIX (OPM pabOThI €
oOyyaromuMucs (MHTeUIeKTyaabHble Urpsl, (UTo rae ko-
raa?, OpelH-pUHT, CBOSI UTPa, KBECT, UTPa-IKCIIEPUMEHT,
UTpa-COPEBHOBAHUE), CTUMYJIHUPYIOILUE T03HABATENbHYIO
MOTHBAIIMIO O0yYaIOIINXCs; TUCKYCCUU, KOTOPBIE Jat0T
00y4aroImuMcsi BO3MOXKHOCTb TPUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOT'O Majiora; rpymmoBas pabota win padbora
B Mapax, KOTOpbIe yyaT 00y4arolIMXcsi KOMaHAHOM padoTte
1 B3aMMOJEHCTBHIO C IPYTUMU 00Yy4aIOIUMUCS; BKIIIOUE-
HUE B YPOK UIPOBBIX IPOLEAYDP, KOTOPBIE TOMOTAIOT MO~
JiepKaTh MOTUBALIMIO 00YyYaIOIIUXCs K TIOTyYEHUIO 3HaHUH,
HAJIQKUBAHUIO [TO3UTUBHBIX MEKINYHOCTHBIX OTHOLLIEHUI
B KJIacce, IOMOTal0T YCTAaHOBIICHUIO JOOPOXKENIaTeIbHOM
aTMocdepsl BO BpeMs ypoka); ucronszoBanne UKT u au-
CTAHIIMOHHBIX TEXHOJOTUM 00yUYEHUS; CO3/TaHne 00ydaro-
HIMMUCS SJICKTPOHHBIX 00pa30BaTeIbHBIX IPOAYKTOB (BUP-
TyaJIbHBIA MY3€U, MyJIbTUMEANIHBIE IPE3EHTALNH, UTPBI,
TpeHaxephl), 00ecreynBaloIINe HHTEIUIEKTYalIbHO - TBOP-
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Ne HaumeHoBaHue KouunyecTBo JaexkTpoHHbIe (UU(pOBbHIE) @®opMbl peajin3ali BOCIIUTATEIbHOI0 MOTEHIMAJIA
/| pa3ielioB M TeM | 4acOB oOpa3oBaTeibHbIE PECypPChI pasiena
NporpaMMbI
YECKUU NEATEIIbHOCTHBIN MOAXO0/ K U3YUYECHUIO MPEIMETa
(TembI, BOmpoca).
6 OOBEMBI MHOTO- 9 https://urok.1c.ru/library/mathemati | HMuuimupoBaHue U IMOAAEPHKKA UCCIIEN0BATENBCKON JIEs-
rPaHHUKOB cs/virtualnye_laboratorii_po_mate TEJILHOCTH O0YYaIOIINXCS B paMKaX peain3alui UMH HH-
matike 7_11_Kl/stereometriya/ JMBUIyABHBIX M TPYIIIOBBIX UCCIICI0BATEIBCKUAX MPOCK-
https://reader.lecta.rosuchebnik.ru/d | - 1oy yro gact 00yYaroIMMCs BO3MOXKHOCTh IIPHOOPECTH
Emo/3/999h/_dat7/0b|ectsL|st.xhtmI HABBIK CAMOCTOSITEIIFHOTO PEIICHHUS TEOPETHICCKOM MPO-
h_girj):;//gd%sm art.ru/ 0J1eMBI, HABBIK TCHEPHPOBAHHA H o(hopMIiIeH s COOCTBEH-
HBIX UJIEH, HABBIK YBAKUTEIHHOTO OTHOIIEHHUS K TYKUM
uestM, oOPMIICHHBIM B paboTax Ipyrux UCCieaoBaTeleH,
HABBIK ITyOJIMYHOTO BBICTYILUICHHS TIEPE]T ayANTOPHEH, ap-
I'YMEHTHUPOBAHMS M OTCTAaMBAaHMsI CBOEH TOUKH 3PEHUS; Pa3-
BUTHE HAaBBIKOB ITyOJIMYHOTO BBICTYILUIEHHS TIEPE]T AYAUTO-
pueii, apryMeHTHPOBAHHUS U OTCTAWBAHHUS CBOEH TOUKH
3pEHHsL.
7 [ToBTOpEHue: ce- 4 https://urok.1c.ru/library/mathemati | opranu3arus MOMOIIM MOTUBHPOBAHHBIX H IPYAUPOBAH-
YEHUSs, PACCTOSI- cs/virtualnye_laboratorii_po_mate HBIX YYEHMKOB UCIBITHIBAIOIIAM TPYIHOCTH B YCBOCHUH
HUS U YTJIBI matike_7_11 KI/ stereometrivg/ y4eOHOTr0 MaTepHasia OJHOKIACCHUKAM, TArOIICH COIHaThb-
https://reader.lecta.rosuchebnik.ru/d | 44 syaquvit omsir COTPYIHHYECTBA U B3aMMOIIOMOIIIH
emo/7999/data/objectsList.xhtml
https://edu.skysmart.ru/
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPO-

I'PAMME
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11 KJIACC

Ne | HaumenoBanme | KosmvecTBo duekTpoHHbIE (LM pPOBLIE) 00pPa30- ®opMbI peain3alui BOCIIUTATEIbHOI0 MOTEHIM A~
n/ pa3esioB U TeM | 4YacoB BaTeJIbHbIE pecypchl Jia pa3aeJia
n NMPorpamMmbl
O0BEMBI TEN 5 https://urok.1c.ru/library/mathematics/virtu | MuunuupoBaHUe U MOJIEPKKA UCCIIEI0BATENLCKON
alnye laboratorii po matematike 7 11 Kkl/ NEITEILHOCTHA O6yanOIHI/IXCH B paMKax pean3aluu
stereometriya/ ) WMH UHIUBUAYAJIBHBIX U TPYHIIOBBIX UCCIEN0BATEIb-
https://reaQer.Iec_ta.rosuchebnlk.ru/de_mo/79 CKHX TIPOEKTOB, 4TO JIACT OOYHAIOTIIMCS BO3MOK-
99/ da.\ta/ob|ectsL|st.xhtmI https://uchi.ru/ HOCTh IPUOOPECTH HABBIK CAMOCTOSATEIHLHOTO pellie-
https://edu.skysmart.ru/ N
HUS TEOPETHYECKOM MPOOJIEMbI, HABBIK T€HEPUPOBA-
HUS 1 0pOpMIICHHS COOCTBEHHBIX HJI€H, HAaBBIK yBa-
JKUTEJILHOTO OTHOILICHUS K UYKUM UJesM, 0hopM-
JICHHBIM B Pab0Tax JAPYruX UCCIICIOBATENICH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS NIEpe]] ayAUTOPHEH, apry-
MGHTI/IpOBaHI/ISI 1 OTCTanBaHUA CBOeﬁ TOYKHN 3peHI/IH;
pa3BUTHE HABBIKOB IMyOJIUYHOTO BBICTYILICHUS MIEPE]T
ayIUTOPUEH, ApTYMEHTHPOBAHUS U OTCTAMBAHUS CBO-
€l TOYKU 3pPECHMUSL.
Tena BpateHus 12 https://urok.1c.ru/library/mathematics/virtu | TlpumeHeHHe Ha ypOKaX UHTEPAKTUBHBIX OpM pado-

alnye laboratorii_po matematike 7 11 Kkl/
stereometriya/
https://reader.lecta.rosuchebnik.ru/demo/79
99/data/objectsList.xhtml https://uchi.ru/
https://edu.skysmart.ru/

ThI ¢ O0y4JaroIUMHcs (MHTEIEKTyalbHble Urpsl, (Uto
rze korna?, OpeiiH-puHT, CBOSI UTpa, KBECT, UTpa-
HKCIEPUMEHT, UTPA-COPEBHOBAHKE), CTUMYJIUPYIOLIHIE
MI03HABATENBHYIO MOTHBAIINIO O0YYArOIIUXCS; T C-
KYCCHH, KOTOpBIE Aat0T 00yYaroIIUMCsl BO3MOXKHOCTb
pHOOPECTH OMBIT BEICHUSI KOHCTPYKTHBHOTO JIHAJIO-
ra; rpymnmoBas pa0oTa win paboTa B apax, KOTOpble
y4daT o0y4aroluxcsi KOMaHJHOW paboTe U B3auMO-
JEMCTBUIO C IPYTUMHU 00YYaIOIIUMHUCS; BKIIOYEHHE B
YPOK HTPOBBIX MPOLIEAYP, KOTOPBIE TOMOTAIOT TIO/I-
JiepKaTh MOTUBAIMIO OOYUYAIOLIMXCS K MOTY4YEHUIO
3HaHW, HAJTA)KUBAHUIO TIO3UTUBHBIX MEXIIMIYHOCTHBIX
OTHOILIEHHUH B KJIacce, IOMOTaloT yCTaHOBICHUIO J100-
pOoKenaTeapHOM aTMoc(ephl BO BpeMsi ypoKa); uc-
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Ne
n/

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBO
JacoB

duekTpoHHbIe (LM pPOBLIE) 00pPa30-
BaTeJIbHbIE pecypchl

(I)OprI peain3allu BOCIUTATECJIbHOI0 NOTCHIIM A~
Jia pa3aeJia

nonp3oBanne KT u 1UCTaHUMOHHBIX TEXHOJIOTUI
00y4eHHs; co3JaHle 00YUaIOIUMUCS IIEKTPOHHBIX
00pa3oBaTeNbHBIX MPOAYKTOB (BUPTYaIbHBIA MY3€H,
MyJIbTUMEANMHbBIE TPE3CHTALlUHU, UTPBI, TPEHAXKEPHI),
00ecreYnBaroIINe HHTEIUIEKTYAIbHO - TBOPUYCCKUHT
JESTEIIbHOCTHBIN TOJIX0]] K U3Y4EHUIO IpeaMeTa (Te-
MBI, BOTIPOCA).

BekTopsl 1 xo-
OpJAMHATHI B IIPO-
CTpPaHCTBE

10

https://urok.1c.ru/library/mathematics/virtu
alnye laboratorii_po_matematike 7 11 kl/
stereometriya/
https://reader.lecta.rosuchebnik.ru/demo/79
99/data/objectsList.xhtml https://uchi.ru/
https://edu.skysmart.ru/

[TpuMeHeHMe Ha ypoKax HHTEPaKTHUBHbBIX (hopM pado-
ThI ¢ 00y4aroIUMuUcs (MHTEJUIeKTyanbHble UTpsl, (UTo
rie koraa?, OpelH-puHT, CBOS UTPa, KBECT, Urpa-
AKCIIEPUMEHT, UTPAa-COPEBHOBAHUE), CTUMYJIUPYIOIINE
[I03HABATEJIbHYIO MOTUBALIHIO 00yYarOIUXCS; M C-
KYCCHH, KOTOpPbIE Jal0T 00y4YarolIMCsi BO3MOKHOCTb
pUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOI'O IHANIO-
ra; rpynmnosasi pabota win paboTa B mapax, KOTOpble
y4yaT 00y4Jarolmxcss KOMaHIHOH paboTe U B3auMo-
JIEHCTBUIO C IPYTUMH 00YyJaroIMMHCS; BKIIOYEHHE B
YPOK UT'POBBIX IIPOLEAYP, KOTOPBIE TOMOTatOT MO~
Jiep’KaTh MOTUBALIMIO 00YyYaIOIIUXCS K TIOTYyYEHHUIO
3HAHUH, HAJTAXKMBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO 100-
poxenaTeabHOi aTMoc(epsl BO BpeMsl ypokKa); uc-
nosnb3oBanre KT v 1rcTaHIMOHHBIX TEXHOJIOTHIA
00y4yeHHMsI; CO3AaHNE 00YHaAIOLUTUMHUCS IIEKTPOHHBIX
00pa3oBaTeNbHbIX TPOAYKTOB (BUPTYAJIbHBIN My3€eH,
MyJIbTUMEANMHBIE IPE3EHTALIUH, UTPBI, TPEHAXKEPHI),
o0ecreynBaroie HHTEIJIEKTYalbHO - TBOPUYECKUI
JeSITeTLHOCTHBIHN MMO/IX0/] K U3YUYEHUIO IpeaMeTa (Te-
MBI, BOTIPOCA).

IToBTOpEHME,

https://urok.1c.ru/library/mathematics/virtu

opraHu3alysa NIOMOIIW MOTHUBUPOBAHHBIX U SPpYAUPO-



https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/stereometriya/
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/stereometriya/
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/stereometriya/
https://reader.lecta.rosuchebnik.ru/demo/7999/data/objectsList.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/objectsList.xhtml
https://uchi.ru/
https://edu.skysmart.ru/
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/stereometriya/

Ne | HaumenoBanme | KosmvecTBo duekTpoHHbIe (LM pPOBLIE) 00pPa30- ®opMbI peain3alMi BOCIIUTATEIbHOI0 MOTEHIMA-
n/ pa3aesioB M TeM | 4acoOB BaTeJIbHbIE pecypchl Jia pa3aeJia
n NMPorpamMmbl
000011eHKe, CU- alnye_laboratorii_po_matematike_7_11 KI/ | BaHHBIX y4EHHUKOB HUCIIBITHIBAIOIINM TPYAHOCTH B
cTeEMaTHU3aI U stereometriya/ YCBOEHUH y4eOHOTO MaTepHaia OJHOKIACCHUKAM,
SHAHUH https://read_er.Iec_ta.rosuchebnik.ru/de_mo/79 JAIOIIEH COIMAIbLHO 3HAYUMBIH OIBIT COTPYIHUYE-
99/data/objectsList.xhtml https://uchi.ru/ CTBA M B3aHMOTIOMOIITH
https://edu.skysmart.ru/
OBIIEE KOJIMYE- 34
CTBO YACOB IIO
ITPOTPAMME

[Tpu peanuzanuu PaGoueit mporpammbl BO3MOKHA HHTETPAIUS OYHOTO 00ydeHHUs ¢ 00y4YeHUEM C IPUMEHEHHEM JUCTaHIIMOHHBIX 00pa3oBa-
TEBHBIX TEXHOJIOTHH, 3JICKTPOHHBIM 0OydeHueM. [Ipu opranu3anuu 00ydeHus C MPUMEHEHUEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIO-
THil, 3JIEKTPOHHOTO 00Y4YE€HHUS UCIIONIB3YIOTCS YKa3aHHbIE B JAHHOM pa3Jiesie AIeKTPOHHbIE (IM(poBbIe) 00pa3oBaTeIbHbIE PECYPCHI.



https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/stereometriya/
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/stereometriya/
https://reader.lecta.rosuchebnik.ru/demo/7999/data/objectsList.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/objectsList.xhtml
https://uchi.ru/
https://edu.skysmart.ru/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

w/n Tema ypoxka

KoaunuecTBO 4acoB

Bcero

KoHTpoabHbie pa-
00ThI

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsMasi, IIO0CKOCTh, IPOCTPaH-
ctBO. [IpaBumiia n300paXkeHHs Ha pU-
CYHKaXx: M300paKeHUs TUIOCKOCTEH, 1ma-
paJUIeTIBLHBIX MPSAMBIX (OTPE3KOB), Cepe-
JIMHBI OTpe3Ka

[TonATHS: nepecekaromuecs MI0CKo-
2 CTH, IIepeceKaronyecs npsmas 1 Imioc-
KOCThb

[TonATHs: nepecekaromuecs MI0CKo-
3 CTH, TIEPECEKAIOIIMECS MPsIMAast U TIOC-
KOCTh

3HaKOMCTBO C MHOTOTPaHHUKAMH,
4 1300paKeH1e MHOTOI'PaHHUKOB Ha pu-
CYHKaX, Ha MPOCKIIMOHHBIX YePTEekKax

HauanbsHbie cBenieHus 0 KyOe u mupa-
5 MuUe, uX pa3BEPTKU U Mojenu. Ceue-
HUSI MHOTOTPAaHHUKOB

HauanbHble cBeieHus o Ky0Oe u nmupa-
6 MUJE, X pa3BEPTKU U Mojenu. Ceue-
HUSI MHOTOTPaHHUKOB

TToustiie 00 aKCMOMATHYECKOM I10-
7 CTPOCHUH CTEPEOMETPUM: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

Ilonsarue 06 akCHOMAaTUYECKOM IIO-
8 CTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

[TonsiTrie 06 akCHOMaTHYECKOM T10-
9 CTPOECHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 06 aKCHOMATHYECKOM TIO-

10 CTPOCHUU CTCPECOMCTPUU: AKCUOMBI
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

11 B3anMHOE pacnioniokeHUe NpsIMbIX B
IIPOCTPAHCTBE: NIEpeceKaroImecs, na-




PAJUICIIBHBIC U CKPCUIUBAIOIIUCCA TIPS~
MBIC

[TapamienbHOCTh TPSIMBIX U MIIOCKO-
CTEH B IPOCTPAHCTBE: MMapaJICIbHbIE

12 IpsIMbIE B IIPOCTPAHCTBE; apasuIeib-
HOCTb TPEX IPSIMBIX
[TapaninenbHOCTb NPSAMBIX U IJIOCKO-

13 cre B mpoctpancTie: [lapamienbHOCTh
IIPSIMOM U TNIOCKOCTH

14 VYTIIbI ¢ COHANpPaBIEHHBIMU CTOPOHAMU

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

16 VYroa mexay npsMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD IIIOCKOCTEN: Mapail-
JIeNbHBIE ITIOCKOCTH

18 CaoiicTBa mapayyIeIbHBIX TIOCKOCTEH
[Ipocreiimue npocTpaHCTBEHHbIE PU-

19 TypBbl Ha TIOCKOCTH: TETPadp, Kyo, na-
pajutenenunesn

20 [TocTpocuue ceueHwmit

21 [TocTpoenue ceueHuit
KonTponsHas padora o Teme "TIpsi-

22 MBbI€ U IJIOCKOCTH B npocTpanctse. [1a-
paJUIETbHOCTh NPSIMBIX U TUIOCKOCTEN"
[lepnieHAMKYISAPHOCTD MPSIMOM U TIJIOC-

23 KOCTH: IEPIICHANKYIISIPHBIE MPSIMBIE B
IPOCTPAHCTBE

24 [Tpsimble napanienbHble U TEPIEHIN-
KYJISIpHBIE K IJIOCKOCTH

o5 [Tpsimble napaienbHble U EPIEHN-
KYJIIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHmKyIsIpHOCTH Mpsi-
MOH U IUIOCKOCTH

97 [Tpu3Hak nepneHuKyIIpHOCTH Ipsi-
MOH U IUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU
IJIOCKOCTH

29 Teopema o psIMOM TEPIIEHAUKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU

IIJIOCKOCTH




31

[IeprieHAUKYISp U HAKIIOHHBIE: PACCTO-
STHHE OT TOYKH JI0 TUIOCKOCTH, PacCTOs-
HUE OT NPAMOM /10 TIIOCKOCTH

32

[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTO-
SHUE OT TOYKH J10 IUIOCKOCTH, PACCTOs-
HUE OT NPAMOM 110 INIOCKOCTH

33

34

35

[IeprieHAUKYSp U HAKIIOHHBIE: PACCTO-
SHHUE OT TOYKH J10 IUIOCKOCTH, PACcCTOs-
HUE OT NPAMOM 110 INIOCKOCTH

KoHntposbhas padota mo teme "Ilep-
NEHAUKYISIPHOCTH NPAMBIX U IIOCKO-
creil"

VYTl B IPOCTPAHCTBE: YIOJI MEXKAY
MPSIMOYN U TIIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJI, TMHEHHBIN Yroj
JBYTPaHHOIO yria
JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
[TeprieHIUKYJIAPHOCTD MIIIOCKOCTEM:

MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIOCKOCTEN

39

[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

40

41

[IeprieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o0 Tpéx nepneHauKyIsIpax

42

Teopema o Tp€x nmepneHaUKYISIpax

43

44

Teopema o0 Tpéx nepneHauKyIsIpax

KontponbHas padota o TeMam "Vl
MEXY NPSMBIMH U MIJIOCKOCTAMU"

45

[IoHATHE MHOTOTrpaHHUKA, OCHOBHBIE
JJIEMEHTBI MHOT'OI'PAHHUKA, BBIIYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3-
BEPTKAa MHOT'OTPaHHUKA

46

IIpu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IIPU3MBI; IIPsIMasi U HAKJIOH-
Hasl IpU3Mbl; OOKOBas U TOJHAS T0-
BEPXHOCTb IPU3MBI




[Tapamnenenunen, IpsMOYTrOJIbHBIN I1a-

47 paJuieenuIen U ero CBOMCTBa 1
[Mupamupaa: N-yronpHasi nupamusa,
48 IpaHd U OCHOBaHME MTHUPAMHU/IBL; OOKO- 1
Basi ¥ MOJIHAS IOBEPXHOCTH MUPAMUJIBI;
NpaBUIbHASA U YCCUEHHASA MUpaMUIa
[IpaBuibHBIC MHOTOTPAHHUKHU: TIOHSATHE
NPaBUIBHOTO MHOTOTPaHHUKA; TIpa-
49 BUJIbHAS NIPU3Ma U PaBWIbHAS IIUpa- 1
MU/1a; IpaBUIbHAS TPEYrojabHast MUpa-
MU/Ia ¥ IPaBHIIBHBIN TETpadaAp; KyO
[IpencraBnenue o MpaBUIBLHBIX MHOTO-
50 IpaHHHUKAX: OKTA3Ap, TOJAEKAIP U UKO- 1
casp.
CuMMmeTpus B IPOCTPAHCTBE: CUMMET-
pHsl OTHOCUTENIBHO TOYKHU, IPSMOH,
o1 IJIOCKOCTH. DJIEMEHThI CUMMETPUU B 1
nupamMuIax, napauiesienumnenax, npa-
BUWJIBHBIX MHOTOTPaHHHUKAX
59 Bebruucnenue 31eMeHTOB MHOTOIpaH- 1
HUKOB: péOpa, AMaroHaiu, yIibl
[Tnomans 60KOBO MOBEPXHOCTH U
53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUIOIAb OCHOBaHMMA, TeopemMa 0 00KO-
BOH ITOBEPXHOCTH IIPSIMON IPU3MBI
[Tomane 60KOBOI MOBEPXHOCTH U TO-
54 BEPXHOCTH MPABWILHON ITUPAMH/IBI, 1
TeopemMa o IUIOoIIa I O0KOBOI MoBepx-
HOCTH YCE€YEHHOU MUPAMUIbI
55 KonTponbHas pabora o teme "MHoro- 1
rpaHHUKH"
56 [TonsTue 06 00BEME 1
S7 O06bEM upamMuIbl 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O0BEM mupamMu B! 1
61 O0BEM npU3MBbI 1
62 OOBEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 Kontponbnas paborta mo teme "O0nE- 1




MBI MHOTOTpaHHUKOB"

65

66

67

[ToBTOpeHME, 0000IIEHNE CUCTEMATH -
3anus 3HaHui. [locTpoenue ceueHnii B
MHOTOTpaHHHUKE

[ToBTOpEHME, 0000IIEHNE CUCTEMATH -
3a1us 3HaHUW. Beraucienue paccros-
HUN: MEXITY IBYMS TOUKaMHU, OT TOUKU
JI0 IPSIMOM, OT TOYKH J0 MIIOCKOCTH,
MEXIY CKPEIIMBAIOIINMUCS MPSIMbIMHU

[ToBTOpEHME, 000OIIIEHNE CUCTEMATH -
3a1us 3HaHU. Beraucnenue yrios:
MEXYy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,
MEXIY NPSIMOM U IVIOCKOCTBIO, IBY-
TPaHHBIX YTJIOB, YTJIOB MEXKIY IJIOCKO-
CTSIMU

68

[ToBTOpEHME, 000OIIICHUE U CUCTEMaTH-
3amusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoabHblie pa-
00ThI

Cdepa u map: ueHtp, paauyc, aua-
METp; TUIONIA/Ib TOBEPXHOCTH Cephl
B3anmMHoe pacrionoxxeHue chepbl 1
TUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cdepe; miomans cepsl
N3obpaxenue cdepsl, mapa Ha MI0C-
koctu. CeveHus mapa

[unuaapudeckas MOBEPXHOCTH, 00pa-
3YIOIIHE HUINHIPUYECKON IIOBEPXHO-
CTH, OCh HHHHHI{pH'—IeCKOﬁ IMOBECPXHO-
cTH

Hummnap: ocHOBaHUS 1 OOKOBAas 1O~
BEPXHOCTh, 00pa3yroas 1 och; IJ0-
a1 OOKOBOM U MOJTHON OBEPXHOCTH

N300parkeHre LUIMHAPA HA TUIOCKO-
ctu. Pa3Béprka unnunapa. Ceuenus
HATUHAPA (TTIOCKOCTHIO, TapalyIeiib-
HOM WIH NEPIECHIUKYIIPHON OCU LIU-
JIUHAPA)

Konnueckas moBepxHOCTh, 00pa3yro-
1[1ie KOHWYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue 1 BepiIMHA, 00pa-
3yIOIlasi ¥ OCh; IJIOMIa/ (b OOKOBOU U
MOJTHON TTOBEPXHOCTH

VY ceuéHHbI KOHYC: 00pasyronue u
BBICOTA; OCHOBaHMs U OOKOBast MO-
BEPXHOCTh

10

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(TITOCKOCTBIO, TApaJUIEIEHON OCHOBA-
HUIO, U TUIOCKOCTBIO, MMPOXOIAIIEH ue-
pe3 BEepIINHY)

11

Kom6unanus ten BpauieHus: 1 MHOTO-
IrpaHHUKOB. MHOTOTpaHHUK, OIIMCAH-
HBIM 0KOJIO cepbl; cepa, BHUCAHHAS




B MHOT'OTpaHHUK HUJIU B TCJIO BpalliICHUS

Kontponbnas padora mo teme "Tena

12 "
BpaIICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE CBOM-
CTBa 00BEMOB Tl

14 O0BéM UIHHIIpA, KOHYCa

15 O06bEM mapa u wionmaab chepsl
[TogoOueIe Tena B npoctpanctse. Co-

16 OTHOIIEHUS MEXKTY TJIOIIAISIMH T10-
BEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEI

17 KonTponbras padora mo temam "O0b-
embl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPaH-
CTBE

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0
Pa3noxxeHue BekTopa 1o TpéM HEKOM-

21 IIaHapHbeIM BekTopam. [IpaBuio na-
paienenumneaa
Pemenne 3anay, CBA3aHHBIX € IpUMe-

22 HEHUEM MpaBUJl IEUCTBUHN C BEKTOpa-
MU

23 KoopanHaTHO-BEKTOPHBIN METO ITPU
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
[IpssmoyronbHas cucTeMa KOOpAUHAT B

24 npocTtpancTBe. KoopAanHAThI BEKTOpA.
[Ipocreiimue 3amaun B KOOpAUHATAX

o5 VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

26 Brruncnenue yriioB Mex 1y MpsiMbIMH
Y TUTOCKOCTSIMHU

97 KonTponbHas pabota o Teme "Bekto-
PBI ¥ KOOPAMHATHI B POCTPaHCTBE"
[ToBTOpEeHME, 00001IEHNE U cUCTEMA-

28 Tu3anus 3HaHui. OCHOBHBIE (DUTYPBI,
(hakThI, TEOpPEMBI Kypca IITaHUMETPUN
[ToBTOpenHme, 0600IIEHNE U CUCTEMA-

29 tu3aius 3HaHni. OCHOBHBIE (DUTYPHI,
(hakThI, TEOpPEMBI Kypca IITaHUMETPUN

30 [ToBTOpEeHME, 0000IIEHNE U CHCTEMA-




THU3aluAa 3HAHUM. 3a11aq1/1 IJIaHUMCET-
PUH U METOJbI UX PCHICHUA

[ToBTrOpenue, 0000IIEHNE U CUCTEMA-

31 TU3aIUS 3HAaHUK. 3a7a49y INIAHUMET- 1
PUU ¥ METOJIBI X PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U CUCTEMA-

32 Tu3anus 3HaHui. OCHOBHBIE (DUTYPBI, 1
(hakThI, TEOPEMBI Kypca CTePEOMETPHH

33 [ToBTOpEHME, 0?06H.[CHI/I€ U CUCTEMaA- 1
TH3aIUs 3HAaHUI

34 [ToBTOpenue, O?O6H.[€HI/I€ U cuCTeMa- 1
TH3aIUs 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I1O ITPO- 34

I'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* Marematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHanusa, reometpus. ['eometpus, 10-
11 ximaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u npyrue, AkiimonepHoe oorie-

CTBO ((I/ISI[aTeJ'II)CTBO «HpOCBeH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

* Marematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHanu3a, reometpus. ['eometpus, 10-
11 xnacewl/ Atanacsas JI.C., bByry3zos B.®., Kagomues C.b. u apyrue, AxunonepHoe ooiie-
ctBO «M3narenbctBO «lIpocBemenne»

I'eometpus. 10 xknacc. CamocTosTenbHbIe padoThl. ba3zoBelii ypoBeHs. - Nuenckas M.A. -
M.: IIpoceemenue, 2020-2023

I'eometpus. 11 xnacc. CamocTosTenbHbIe paboThl. ba3zoBslii ypoBeHs. - NueHckas M.A. -
M.: IIpoceemenue, 2020-2023

I'eomerpus. 10-11 knace. KontposnbHbie paboThl. ba3oBelii ypoBeHs. - Muenckas MLA. -

M.: IlpocBemenue, 2020-2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEP-
HET

1) BupryanbsHble nabopatopun o Mmatemaruke 7-11 kinaccel. CtepeoMeTpus.
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike 7 11 Kl/stere
ometriya/

2) D0OP k y4eOHHKY IO CTEpEOMETPUHU
https://reader.lecta.rosuchebnik.ru/demo/7999/data/objectsList.xhtml

3) OGyyaromue KapTOYKy U TPEHUPOBOUHBIE 3aaHus 1o reomerpun s 10 u 11 kiacca



https://uchi.ru/
4) aTepakTHUBHBIE 3a/1aHMs, KOHTPOJIBHBIE U CPE30BbIe PadOoThI 1o reomeTpun it 10 u 11

KJiacca, nmoarotroBka k EI'D https://edu.skysmart.ru/



