MUWHUCTEPCTBO ITPOCBEHIEHUSI POCCUMCKOM ®EJEPAIIMA
MunucrepcTBo 00pa3oBaHusl ApXaHIeJabCKoOM 00/1aCTH

Ynpasienue oopazoBanusi Axmuaucrpannu CeBepoaABHHCKA

MAOY "JII" Ne27"

YTBEPXJIEHO
B coctaBe OOII COO

npukazom aupekropa Ne 135
or «31» aBrycra 2023 r.

MYHWULMNASIbHOE MoanwvcaHo uMdPOBOI NOAMUCHIO:
MYHULMNANBHOE

ABTOHOMHOE ABTOHOMHOE

OBLEOBPA3OBATE/IbHO 0BLLEOBPA3OBATE/LHOE

E YHPEAKEHNE EIJEI{VIP:);(;ILAECF‘TVILIE{ECKAH TUMHA3MS

"J'II/IHFBI/ICTI/I‘-IEC[I[(AFI 027"

TMMHA3NA Ne 27 [ara: 2023.10.21 23:08:56 +03'00'

(ID 25500009)

yueOHoro npeamera «I'eomerpusi. Ba3oBblii ypoBeHb»

115t ooyuaroruxcst 10-11 kinaccoB

I'opoackoii okpyr ApxaHrejbckoil 001acTu «CeBepoaBHHCK
2023



MHNOACHUTEJIBHASA 3AIINCKA

PabGouass nmporpamma ydeOHOro Kypca «l'eomeTpusi» 0a30BOro ypoBHS JIs
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DeaepabHOTO
rocyJapCTBEHHOI0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISEMBIX K
MaTeMaTUYeCcKOMy OOpa30oBaHUIO, M TPAAMIMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzammst mporpamMmMbl 00ecrieyuBaeT OBJIAJICHUE KITFOYEBBIMU KOMIIETCHITUSIMU,
COCTaBIIIFOIIIMMU OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIEKYJbTYPHOTO, JUYHOCTHOTO W TI03HABATEIIBHOTO pPa3BUTHS
JUYHOCTHU 00YyYaOIINXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Baxnocts ydeOHOro Kypca TEOMETPHM Ha YPOBHE CPEAHErO O0OIIero
oOpa3oBaHusi 00YyCIOBJIEHA MPAKTHUYECKONW 3HAYMMOCTHIO METAlPEIMETHBIX |
MPEIMETHBIX PE3yJIbTaTOB OOyYEHHsS T'€OMETPHH B HAIPaBICHWU JHUYHOCTHOTO
pa3BuTHs OOydarommxcs, (GOopMUPOBaHUS (PYHKIIMOHATHHOH MaTeMaTHYeCKOM
IPaMOTHOCTH, U3yYEHUS IPYrUX Y4eOHBbIX AUCUUIUIMH. PazButue y oOydarommxcs
NPABWIBHBIX MPEJICTaBICHUNA O CYHUIHOCTH M MPOHUCXOKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOILIECHUH pPEaJbHOrO0 U HUACATBHOTO, XapaKTepe OTPaKECHUs
MAaTEMATUYECKOM HAyKOW SBIEHUA M MPOLECCOB PEATBbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK U POJM MAaTeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYaluxcsi, a TaKXKe KadecTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTaiiud B
COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcs OOHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHETO
oOmiero 00pa3oBaHUs, Tak KakK 00eCrnedynBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCLMILIAH €CTECTBEHHO-HAYUYHOM HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOPMHPYEMOE TPU H3YYCHHH OOYYarOIMIMMHUCS
MOHSITUWHBIX OCHOB T€OMETPHH Y TIOCTPOCHUH TIETIOYKH JIOTHUECKUX YTBEPIKICHUN
B XOJI€ pPCIICHUS TCOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUTATH M OMPOBEPraTh
THITOTE3bI HETIOCPEJCTBEHHO HCIOJB3YIOTCA TMPH PEHICHUH 337a4 e€CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTHpPOBATHCS B NMPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JAcCTSIX AESITEeIbHOCTU ueioBeka. OpHeHTalus YeJoBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIbHOTO ObITHs, (opma
OTPXEHHUSI OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUABI yYeOHOW M TPYIOBOW JEATEIHHOCTH,



SBJISICTCS OJHAM W3 TMPOQPECCHOHATBLHO BAXKHBIX KAdeCTB, MO3TOMY aKTyallbHa
3amaga (HOpMUPOBAHUS y OOYYAIOMMXCSI TMPOCTPAHCTBEHHOTO MBIIMUICHHS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOJATOTOBKE K MPAKTHUECKON JACATEITHPHOCTH 110 MHOTUM HAIIPABJICHUSM.

[lens ocBoeHus mporpammbl yuyeObHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHHss — o0O0IIeo0pa3oBaTeibHOe M OOIIEKYJbTYPHOE pPa3BUTHE
oOyyaronuxcst  4epe3  OOeCreueHHe  BO3MOXKHOCTH  NMPUOOpETEeHUs |
WCIOJIb30BAHUSA CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAaHUM U  JCUCTBHU,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOKEHHSI 00pa30BaHUs
0 CTICIMAILHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YypOBHE IMpeIHA3HA4YeHA MAJis
00ydJaronuxcsi CpeHel IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIo oOmero odpaszoBanusa. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIME MAaTeMaTHUYEeCKHUE YMEHHUS, CBS3aHHBIC
co crneuuuKoi TeoMeTpurM ¢ HEOOXOJUMBIC [JIsi >KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh HU3YYUTh T€OMETPHUIO OoJjee
riyOOKO, ecliu B JalbHEHIIeM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCUOHANBHON IEATEIHHOCTH.

JlocTikeHHe UeauM OCBOEHHUSI MpOrpaMMbl OOECIIEUUBAETCA PEIICHHEM
COOTBETCTBYIOIIMX  3ajad. [IpHOpUTETHHIMM 3aJayaMH OCBOEHHUS  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBisitoTCS:

o (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KAK YaCTHU MHUPOBOM

KyJIbTYPhI B OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

o (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIINX MAaTEeMAaTHYECKUX MOJICISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

o (dopMHUpOBaHME YMEHHS paclo3HaBaTh Ha YEpPTeKaxX, MOJCIAX WU B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpallCHUS;

e OBJAJICHHE METOJAMH PEIICHUs 3aJa4 Ha MOCTPOCHUSI HA U300pAKEHUIX
IPOCTPAHCTBEHHBIX DUTYD;

o (opmupoBaHHe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAHHHUKAX M TeJIaX BPAIIECHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAQJACHWEC  QITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3aj1ad;
dbopMHupOBaHWE yMEHHUS  TPOBOJUTH  HECIOXKHBIC  JIOKAa3aTCIbHBIC
paccyXJIC€HUs B XOJ€ PEIICHHs CTEPEOMETPHUYECKUX 3aJad W 3aaad C
IPAKTUYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTEIUIEKTYaJbHBIX M TBOPYECKHX  CIOCOOHOCTEM
oOydJaronuxcsi, TMO3HABaTEIbHOM  aKTUBHOCTH,  HCCJIEI0BATEIbCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



o (opmupoBanue GyHKIIMOHATBHOM IrPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHE pPAacClO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEATbHBIX KU3HEHHBIX
CUTYalMSIX M TPU WM3YUYEHUU JIPYTrUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM UM 3aKOHOMEPHOCTEH, (OpMynIHpoBaTb HUX Ha S3bIKE
TrE€OMETPUHU U CO3/1aBaTh TEOMETPUUYECKHE MOJIEIHN, IPUMEHATh OCBOCHHBIN
IF€OMETPUYECKUN ammapaTr JUisl pPELIEHUs IPAKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OLICHUBATH ITOJyYEHHBIE PE3YJIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOrpaMMBbI SBIISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayajle €ro W3y4YyeHus 3a7ay, pellaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUSI, U ONPEAEIEHHBIM 00pa30oM OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIAPYET NMPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JAIbHEUIIEMY U3YUYEHUIO IIPEAMETA.

[Ipennourenue oTAAETCA HANISIIHO-KOHCTPYKTUBHOMY METOAY OOyuY€HUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
YYaIlUXCS B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CYET peEUIeHUs 3a7a4 Ha
CO3JaHMe  TNPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpUPOBAHUE
MPOCTPAHCTBEHHbIMU 0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarJsiAHOCTh, @ ONEpUPOBAHHE O00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIAIHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 HCXOJAHOIO COAEP/KaHNU.

OcHoBHBIE copepkaTelbHble TUHUU Kypca «l'eomeTpum» B 10—11 knaccax:
«MHororpanHukm», «IIpsMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teiia BpaleHus»,
«BeKTOpBI 1 KOOPAMHATHI B IIPOCTPAHCTBE». DOPMHUPOBAHKE JTIOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEP)KATEIbHBIM JIMHUSM, HO W MO ToJlaM
0o0yueHHUs Ha YPOBHE CpeHEro o01iero oopa3oBaHusl.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM
OCcBOeHHUsl palouell mporpamMmbl, pacnpeAeNéHHbIM 10 TrojaM O0yuyeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HUE TE€OMETPUUECKUMU
MOHATUSMHU W HAaBBIKAMHU OCYLIECTBIISUIOCH MTOCJIEIOBATENBHO M MOCTYIIATENBHO, C
COOIOZICHUEM TMPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B
OOIIYI0 CHUCTEMY TE€OMETPUYECKHX MPEICTABICHUN OO0YYaIOUINXCs, pacIIUpss H
yriyoiisst €€, 00paszys MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpun orBoaurcs 2 yaca B Henemo B 10 knacce u 1 gac B
Henento B 11 kimacce, Bcero 3a Ba roja ooydenus - 102 yueOHbIX Haca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTEepeoMeTpuH. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTUYECKOM IIOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne mNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
MapajuielibHble W CKpeuuBaronmecs npsamele. [lapamnenpbHOCTs HPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: MApAJUICIIBHBIE IPSAMBIE B  NPOCTPAHCTBE;
[ApaJUIEIIBHOCTD TPEX MPSAMBIX; MMAPAIUICIBHOCTh IMPSAMOU U IUIOCKOCTHU. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMH; Yroid MEXIYy IpSAMBIMA B IPOCTPAHCTBE.
[TapaiutennbHOCTH IJTIOCKOCTEM: IapaJUIEIbHbIE IUIOCKOCTH; CBONCTBA
napajulebHbIX TIockocTed. Ilpocteiimne mnpocTpaHcTBeHHbIE (UTYpPHl  Ha
IUIOCKOCTH: TETPa’Ap, KyO, mapauieenumnes]; HOCTPOEHUE CEUYEHU.

[leprieHAUKYJISIPHOCTD NPSIMOM U IJIOCKOCTH: NMEPIEHANKYJISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, MpsMBIC MAPAUICIBHBIE W NEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK TEPIEHIUKYJSAPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O MNpsSIMOM
MIEPIIEHAUKYJIIPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JBYI'PAHHBIM  yIoOJI, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJa.
IleprieHIUKYISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM A0  IUIOCKOCTH,  MpoeKmus  (GuUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: MPHU3HAK  IEPHNEHAUKYJIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISIPax.

MHOrorpaHHuKu

IToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOI'PAHHUKA, BBIIYKJIBbIE
Y HEBBIIIYKJIbIC MHOTOI'PAHHUKHM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHUu U OCHOBAHUS MPU3MBbI; IpsAMas U HAKJIOHHAs MPU3MbL, OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSAMOYTOJIbHBIN
napajuieJiennune]; U ero cporcrsa. llupammpma: N-yronpHas nupamuga, TPaHU U
OCHOBAaHME NMUPAMHU/IbI; OOKOBAs U MOJIHASL IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHass Iupamuga. OJIEMEHTBl MNpuU3Mbl W nupaMmunabl. [IpaBuibHBIE
MHOTOI'PaHHUKH: TIOHATHE NPABUIBHOTO MHOTOIPAaHHHKA; IPAaBWIbHAS NPU3Ma U
IIpaBWJIbHAs IMpPaMKJA; NPABUJIbHAs TPEYroyibHasA IHpaMuAa W IIPaBUIIBHBIN
teTpa’ap; kyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojexa’ip u ukocasap. CeueHust npu3Mbl U IUPAMHUIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM,
IUDJIOCKOCTHA.  OJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleIeHnuIenax,
MIPAaBWJIBHBIX MHOTOTPAaHHUKAX.



Bolunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHaliu, YIJIbL.
[Inomans OGOKOBOW MOBEPXHOCTH M TMOJIHOM TMOBEPXHOCTH MPSIMOW MPHU3MBL,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBON MOBEPXHOCTH TMPSIMOW MPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMHUIBI,
TeopemMa O Iulolmaau yceuéHHoM nupamuabl. [loHstue o0 o0BéMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

[lono6uble Tena B mnpocTtpaHcTBE. COOTHOUIEHHMS MEXIY IUIOLAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT00HBIX TEJI.

11 KUIACC

Tesia Bpalenust

Hunuaapuyeckas IIOBEPXHOCTD, oOpazyrorue HWIMHIPUYECKON
MMOBEPXHOCTH, OCh UMJIWHJPUYECKON TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUSA U
OOKOBasi TOBEPXHOCTh, OOpa3yrIIass U OCh; IUIOMIAJh OOKOBOW H TOJHON
MMOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrolas
U OCh, IUIOIMIQAb OOKOBOM U TIIOJHOM TIIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrollye 1 BbICOTa; OCHOBAaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, IUaMeTp; IUIOMAAbr MOBEPXHOCTH CGhEpPHI.
B3auMHoe pacrnionoxenue cepsl U TIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
I0MAAhL CHEpHI.

N3o0paxkeHue Tel BpallleHUs Ha TUIOCKOCTHU. Pa3BEépTKa WIMHAPA U KOHYCA.

KomOuHamuu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OTMMCaHHBIA OKoJIO cdepnl; cdepa, BOHcaHHASI B MHOTOTPaHHUK, WU TEJO
BpAILICHUSI.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 006 0O0béEMe
MPSMOYTOJIBHOTO Tapajuienenurnena u ciaeactsus u3 He€. OObEM mIMHIpA,
koHyca. O0béM mapa u miomasas chepsl.

[logo6neie Tena B mpocTpaHcTBE. (COOTHONIIEHUS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenust nWivHIpa (MapajieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHHS
KOHyca (MmapajijielbHOE OCHOBAHHUIO W TPOXOSAIIEe uYepe3 BEpIIHHY), CEUCHHS
mapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha mnockoctu U B mpocTpaHcTBe. Cll0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PaziioxkeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BektopaMm. IlpaBuno mapaenenunena. Pemenwe 3amgay, CBSI3aHHBIX — C
MPUMEHEHUEM TIpaBWJ JeHcTBUML ¢ BekTopamMu. [IpsMoyrosibHasi cucrema



KoopauHaT B mpoctpaHcTBe. Koopamnatel Bektopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YTod Mexay BekTopaMu. CKaJasipHOE NPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yrioB Mex1y OpsiMbIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IPHU PEIIEHUHA T€OMETPUUYECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATHI
JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BocnMTaHue:

c(hOpPMUPOBAHHOCTHIO TPAXKTAHCKOHN MO3UITUN 00YUAIOMIErocs KaKk aKTHBHOTO
M OTBETCTBEHHOIO WIE€HAa POCCHIICKOr0 OOINEeCTBA, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoueayp TrpaxaaHckoro oOiiecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHHEM
B3aUMOJEHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKUUSAMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON HICHTUYHOCTH, YBAKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUHCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTeMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOU IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTHKEHUM B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
cOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEIACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATEIbHOCThIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYUBOIO Oy IyIIETO.

JcTeTnyecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, peuIeHUi, paccyKIeHUM;
BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM PAa3IUYHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO yMEHHS TMPUMEHATH MaTeMaTHYeCKUE 3HAHHUS B
HMHTEpecax 37J0poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITUU U

OT/IbIXa, peryJisipHas dbuznyeckas AKTUBHOCTD ); (dbuznyecKoro
COBEpPIIICHCTBOBAHMUS, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIILHOM
JeSITENHHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K
pa3nuuHbiM  chepam  mpodeccHOHANBbHON  EATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKON W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeid mpodeccud W peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO0 Ha TPOTSHDKCHWH BCEH JKM3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a]1a4 MAaTEMAaTHICCKOW HAIIPABJICHHOCTH.

JKO0JIOTHYECKOE BOCIIMTAHME:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYyJIbTYypbl, TOHUMAaHWEM BIIASHUS
COLIMATHPHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJTHON U COIMATBHOM
CpeIbl, OCO3HAaHWEM TJI0OOATBLHOTO  XapakTepa JKOJOTUYCCKUX  MpodIeMm;
OpHCHTaIMell Ha NPUMCHCHHE MaTeMaTHUYSCKUX 3HAHWWA I PEUICHUS 3a1ad B
o0JacTH OKpy)Karolleld cpeapl, IUIAaHHPOBAHHUS ITOCTYIIKOB M OICHKH WX
BO3MOYKHBIX ITOCIICIICTBHUH JIJIS1 OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH ©  OOIIECTBEHHOW TPAKTUKH, TOHUMaHUEM
MaTeMaTHYECKON HayKh Kak c(epbl UYelIOBEYECKOW NEATEIBHOCTH, 3TalloB €&
pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHs I[MBHJIW3AIIMU; OBIJIAJICHUEM SI3BIKOM
MaTeMaTHKd W MaTeMaTHYECKON KyJbTypOH Kak CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIIECTBIISATh TPOCKTHYIO M HCCIEAOBATEIBCKYIO JIEATEIHHOCTh
WHAVBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelCmeUAMU, YHUBEPCATbHBIMU Pe2YISIMUBHLIMU OeUCTNEUSIMU.

1)  Vuusepcarvnvie  noznasamenvhvle  Oelicmeus, — 0becneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 0OVHAIOWUXC (0CB0EHUE
Memooo8  NO3HAHUSL  OKpYJcalowe2o  mMupd,  NpuMeHeHue  J1O2UYeCcKUx,
uccne008amenbCKux onepayuti, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble jiornyecKkue 1eicTBus:

e BBIABIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKU MaTEMaTHICCKUX
00BEKTOB, TMOHATHH, OTHOIICHUA MEXKIY MOHITHAMH; (HOPMYIUPOBATH
OTpeNeCHUS TOHATHH; yCTAaHABIMBAaTh CYIIECTBCHHBIH  TPHU3HAK
KjacCu(UKaIMK, OCHOBAHUS MJisi OOOOIICHHWS W CpPaBHCHHS, KPHTCPUU
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHUpPOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE,;
YCIIOBHBIC;

e BBIABIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTuBOpeursi B (aKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHHIX,



mpeasiaraTh ~ KPUTEPUM  JUISI  BBIIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JI€NaTh BBIBOABI C HCITOJIb30BAaHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIIOUCHHH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATEILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (MIPSIMBbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTALIUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh CMOCOO perieHus yuyeOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHS, BBHIOMpATh HaWOONee TMOAXOMIIMMUA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbLCKUN MHCTPYMEHT MO3HAHMS,
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpPEUUE, MpolIemMy,
yCTaHaBJIMBaTh  MCKOMOE U  JaHHoe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIUIO, MHECHUE;

e TIPOBOJUTH CaMOCTOSATEITLHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
0o0BbEKTa, SIBICHHS, TPOIECCA, BBISBICHUIO 3aBUCHMOCTCH MEXKIY
00BbeKTaMHU, SIBJICHUSIMH, TIPOIECCaMU;

e CaMOCTOSITENIbHO (OPMYTUPOBATh 0OOOIIEHHS U BBIBOABI MO PE3yjIbTaTam
POBEIEHHOTO HAOIIOJIEHUS, MCCIIECIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000O0IICHHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE TPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmueii:

e BBIBIATH ACPUITUTHI HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX JJIsI OTBETA
Ha BOMPOC U JJIs PEIICHUs 3a/1a4u;

e BbIOMpaTh UWHQOpPMAIMIO U3  MCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB U ()OPM TMPEACTABICHHUSI,

e CTPYKTYpHUPOBaTh MHGOPMAIHIO, TIPEICTABIATh €€ B PA3IMYHBIX (popMax,
WUTIOCTPUPOBATH TpadudecK;

e OIICHUBATH HaJ&KHOCTD uHpOpMaIIu 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanonvie KOMMYHUKamMUGHble  Oclcmeus, 0becneuusaom

CPOPMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OOwmenne:



BOCIIpUHUMATh U (POPMYJIHUPOBATh CYXACHUS B COOTBETCTBHUH C
YCIIOBUSIMU U HENISIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJly pelleHus 33a]1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JI€ 00CYKJEHUS 3a7aBaTh BOIIPOCHI IO CYILECTBY 00CYKIAaeMON TEMBI,
npo0JIeMBbI, pelIaeMoi 3aJjaul, BbICKAa3bIBATh U/, HALIEJICHHbIEC HA TOMCK
pELICHMS]; COIOCTaBIATh CBOM CYXKJIEHHA C CYXKICHUAMH JIPYTHUX
YYaCTHUKOB JMajora, OOHapyXMBaTh pa3iM4yMe U CXOJCTBO IMO3ULUH; B
KOpPEKTHOM (popme GpopMyIupoBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;
MPEACTABIATh  pE3yJbTaTbl  pPEIICHHs  3a7auyd,  SKCIEPUMEHTA,
UCCIIE/IOBAHUsA,  MPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYILJICHUS C YUYETOM 3aJ1a4 NMPE3EHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHuyecTBo:

3)

NOHMMaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAaHJIHOM U
UHIMBUIyaJIbHOM pabOoThI pU PELICHUH YUEOHBIX 3a/1a4; IPUHUMATh LEJb
COBMECTHOH JAESITENbHOCTH, IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOMU
paboThl, pacTipeensaTh BUAbl paboT, JOroBapuBaTHCS, 00CYKIaTh MPOIECcC
1 pe3yJIbTaT paboThl; 000011aTh MHCHHUS HECKOJBKUX JTIIOJICH;
y4acTBOBATh B IPyNNOBBIX (hopmax paboThl (00CykKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» M HWHBIC); BBHIMOJIHATH CBOIO 4YacTh pabOTHI U
KOOPAMHUPOBATb CBOM JEUCTBUS C JAPYTMMH YJ€HaMH KOMAaHJb;
OLIEHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeticmeus, obecneyugarom

Gopmuposanue cMbiCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBIIATH ILIaH, AJITOPUTM PEIICHHS 3a]a4M, BEIOUPATh CIIOCO0 perieHUs
C Y4ETOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUIA ¢ YIETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIBHOM pPEPIICKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHoco0aMHu  CaMOMpPOBEPKH, CAMOKOHTpOJIA TMpolecca H
pe3yJibTaTa pelIeHUsI MaTEMAaTUYECKOMN 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPU PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHBBI B [EATEIIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMJIEHHBIX ONIMOOK, BHISBIICHHBIX TPYAHOCTEH;



e OLECHUBAaTh COOTBETCTBHE pe3yJibTaTa LEJIW M YCIOBHUAM, OOBACHATH
IIPUYUHBl TOCTHKECHMS WIM HENOCTHKECHMS PE3yJIbTAaTOB JEATEIBbHOCTH,
HaxXOJIUTh OMIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

ITPEJMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBath MOHATHIMH: TOYKA, MPSMasi, TNTOCKOCTb.

[IpuMeHSATh aKCHMOMBI CTEPEOMETPUM W CIEACTBHA W3 HUX INPH PEHICHUU
reOMEeTPUUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSAMU: NMAPAIIIEIIBHOCTh U NEPIIEHIUKYIISIPHOCTD MPSAMBIX
U IJIOCKOCTEH.

KrnaccudummpoBaTs B3aUMHOE pAaCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHITHSMH: JABYTPAaHHBIM yTOJ, TPaHU JBYIPaHHOTO YIIIa,
peOpo ABYTpaHHOIO yTia; JUHEWHBIA yrojl ABYTPAaHHOTO YIJa; IpaaycHas Mepa
IABYTPaHHOT'O yTJIa.

OnepupoBaTh NOHATUAMHU: MHOTOTPAaHHMK, BBINYKJIBIA U HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABUIIbHBIN MHOTOI'paHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (NUpaMHa; TMpU3Ma,
MPSAMOYTOJIBHBIN NapaJIJIeNIeUIE, KyO).

KnaccuumupoBaTh ~ MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHHUS  AJiA
KJacCupUKauu (BBITYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOT'PaHHMKH; MPSIMbIE U HAKJIOHHBIE MPU3MBI, TApaJICIICITUIIC IBI).

OnepupoBarh NOHATUSIMU: CEKyLIasi INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSICHATH MPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIB3YSl METO/ CJIEIOB.

CtpouTh ceyeHHs] MHOTOTPAHHHKOB METOJOM  CJIEAOB,  BBINOJHATH
(BBIHOCHBIE) TIIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BHI
CBEpXY, COOKY, CHU3Y.

Permate 3a1aun Ha HaxXOXKICHUE TEOMETPUUECKIX BEIMYMH MO0 00pas3IaM Win
arOpUTMaM, TPUMEHSAS UW3BECTHHIC AHAIUTUYECKHE METOAbl TNpPU PpEIICHUU
CTaHIApPTHBIX MAaTEMaTHYECKUX 3ajlad Ha BBIYHMCIICHUE PACCTOSHUN MEXAY ABYMS
TOYKAMHM, OT TOYKHM JO MPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXAY
CKPEILMBAIOLIUMUCS TPSIMBIMHU.

Pemarp 3aaun Ha HaAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH MO 00pas3iaM Win
aIrOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTUYECKWE METOIBl TPH PEHICHUH
CTaHJAPTHBIX MAaTEMaTHYEeCKMX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMUA, MEKIYy TMPSAMOH H  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boruncnsate 00BbEMBI U IJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TOpUMEHEHHEM (OpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIAASIMU TOBEPXHOCTEN, 00BEMAaMHU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarth MNOHATHSIMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HH(POPMALKIO O
IIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensaTs reomerpuueckue (GakTbl i PEHICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEeANOoIaralouX HECKOJIbKO IIAroB PEIICHUs, €CIIH YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

[IpumeHsATh mpocTEWlllMe MNPOrpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1au.

[TpuBOaUTE NpUMEPHI MaTEMaTHUUYECKUX 3aKOHOMEPHOCTEH B NpUpOJE U
’KU3HHU, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJMY4YEHHBbIE 3HAHUS HA MPAKTHUKE: AHAIM3UPOBATh pPEaJbHBIC
CUTyallUM W TNPUMEHSITh HM3YyYECHHbIE NOHATHS B IMPOLECCE IOMCKA PEIICHHS
MaTeMaTH4eCKd C(HOPMYITHPOBAHHOW MPOOJIEMBbI, MOJAETUPOBATH pPEaJbHbBIC
CUTyallUM Ha A3bIKE TE€OMETPUH, HCCIEAOBaTh MOCTPOECHHBIE MOJAEIU C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
NPaKTUYECKUE 3a/]a4l, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJIIUNYMH.

11 KITACC

OnepupoBaTh TOHATHSIMH: [HJIWHIAPHYECKAs IOBEPXHOCTh, OOpPa3yIOIIHEC
MAIMHAPUYCCKON  TOBEPXHOCTH;  LWJIMHJADP,  KOHWYECKAas  IOBEPXHOCTD,
00pa3yrolre KOHMYECKON TOBEPXHOCTH, KOHYC; chepuueckast TOBEPXHOCTb.

Pacno3naBats Tena BpamieHus (IIWIMHIP, KOHYC, cdhepa U mmap).

OOBACHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KiaccudummpoBars B3auMHOE paciionokeHne chepol U MITOCKOCTH.

OmnepupoBaTh MOHATUSMH: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOM, OCHOBAHWE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IAPOBOM CEKTOP.

Boruncnare  o0bEMBI M IUIOMIAAW  TIOBEPXHOCTEH  Tel  BpalleHus,
TCOMETPUYECKUX TeJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy W
OMHCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAITCHHSI.

BeraucisTe COOTHOIICHHS MEXAY IUIOMAIIMHA TTOBEPXHOCTEH W 00BEMaMuU
MOAOOHBIX TEII.



N3o06paxaTs u3yuaemble (QUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbInonaHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢Guryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALCHUS.

W3Bnekarb, HUHTEPIPETHUPOBaTH U IPEOOpPa3oBbIBaTH HH(POPMALKIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA yepTexax U
pPUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpInosHATE  IEWCTBUSA CIOKEHHMS BEKTOPOB, BBIYUTAaHUA BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCIIO0, OOBACHSTh, KAKUMH CBOMCTBAMHU OHU 00JIaJak0T.

[IprMEHATH MTPaBUIIO NTApAJUICIICIIAIIEAA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAMHATBI BEKTOpA, YTOI MEXIY
BEKTOpPaMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJIspHOE IPOM3BEICHUE, paCKIaAbIBaTh BEKTOP 10 JBYM
HEKOJJINHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reomeTpuueckue (AaKThl IS PELICHUS CTEPEOMETPUYECKUX
3a]1a4, [IPEANOIAraroMX HECKOJIBKO IAaroB PEIICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOHU (hopMme.

Pemars mpocreiimne reoMeTpUYeCKUEe 3a1a4d Ha NPUMEHEHUE BEKTOPHO-
KOOPAMUHATHOI'O METO/A.

Pemrare 3amaum Ha [IOKA3aTeNbCTBO MATEMATHUYECKHMX OTHOLICHHW W
HaXO0KJ€HUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WM aropuT™Mam, IpUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a7a4.

[IpumeHsATs  mpocTEWIIME IPOrpaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3aa4.

[IpuBoauTh NpHUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE MU
JKW3HM, PACIIO3HABATH NPOSBICHUE 3AKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEeHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HM3YYEHHBIE TIOHATHS B IMPOLECCE ITOMCKA PEIICHUS
MaTeMaTUYeCKun CQOPMYIMPOBAHHON NPOOJEMBbI, MOIECIUPOBATH PEATbHbBIE
CUTyallud Ha S3bIKE T€OMETPUM, MCCIENOBAaTh IOCTPOEHHBIE MOJEIH C
UCMOJIb30BaHUEM I'€OMETPUUECKUX OHITUI U TEOPEM, allapara ainreopbl; peiarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOXKICHUEM I€OMETPUYECKUX BEJINYMH.



TEMATHUHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosm4yecTBO 4acoB
Ne HaumeHnoBaHue pa3aesioB U TeM
n/n NPOrpaMMbl Bceero Konrpoakusie DUeITpoIILIC (HPPOBLIC)
r
paGoThI o0pa3oBaTe/bHbIC PeCYpPChI
30P «JomawHue 3agaHus. CpeaHee obulee
obpasoBaHue. leomeTpusan, 10-11 knacc, AO
M3patenbctBo «lpocseweHne»
1 BBenenue B ctepeoMeTpuio 10
https://www.yaklass.ru/p/geometriat#tprogram-
10-klass
TpeHaxkep «O6naKko 3HaHMINY, 11 kKnacc 000
«®U3nKoH J1ab»
[IpsiMble U TNIOCKOCTH B MMPOCTPAHCTBE.
2 . 12 1 . i ;
TlapasiebHOCTh IPSMBIX H IIOCKOCTEH https://www.yaklass.ru/p/geometriattprogram
10-klass
30P «[JomalwHue 3agaHus. CpeaHee obuiee
obpasosaHue. leomeTpuar», 10-11 knacc, AO
M3patenbctBo «lpocseleHne»
3 [lepneHAUKYIIAPHOCTD NPSIMBIX U 12
IIOCKOCTEH https://www.yaklass.ru/p/geometriatprogram-
10-klass
TpeHaxkep «O6naKo 3HaHMIMY, 11 knacc 000
4 VTras1 M@Ky MPSIMBIMA U TIOCKOCTSIMHU 10 1 «®DU3MKOH Nab»




https://www.yaklass.ru/p/geometria#program-

10-klass

30P «omawHue 3agaHus. CpeaHee obulee
obpasoBaHue. leomeTpusan, 10-11 knacc, AO
M3paTenbcTBo «lpocBelleHne»

MHoOrorpaHHuKH 11 1
https://www.yaklass.ru/p/geometria#fprogram-

10-klass

TpeHaxkep «O6naKko 3HaHMIY, 11 knacc 000
«®Pun3nKoH J1ab»

O6BEMBI MHOTOIpaHHUKOB 9 1 https://www.yaklass.ru/p/geometria#fprogram-

10-klass

30P «JomawHue 3agaHus. CpeaHee obuiee
obpasosaHue. leomeTpuar», 10-11 knacc, AO
M3patenbctBo «lpocseleHne»

[ToBTOpEHME: CceueHwmsl, paCCTOSHUS U yIJIbI 4 1
https://www.yaklass.ru/p/geometriat#tprogram-

10-klass

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KITIACC

KoauuecTBo 4acoB

No ni/m HaumeHoBaHue pa3/ie/ioB U TeM KoHTpoibHBIe DJieKTpoHHbIE (H(POBbIE) 00pa3oBaTeIbHbIE
NporpaMmMbl Bcero
porp padoThI pecypeel
30P «lomalwwHue 3agaHuA. CpeaHee obuee
obpasoBaHue. lreomeTpua», 10-11 Knacc, AO
M3paTenbcTso «MpocsellgHme»
TpeHaxep «O6naKo 3HaHMINY, 11 knacc OO0
Tena Bpamenus 12 «®U3nKOH Jlab»
https://www.yaklass.ru/p/geometriattprogram-11-
klass
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/5629/start/23082/
OOBEMEBI TET 5 1 https://www.yaklass.ru/p/geometriafprogram-11-
klass
https://www.yaklass.ru/p/geometriattprogram-11-
BekTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 klass
TToBTOpeHHe, 0606IIeHN e, . . https://www.yaklass.ru/p/geometria#tprogram-11-
CHCTEMAaTHU3alNs 3HAHHUI klass
OBHIEE KOJIMYECTBO YACOB I10 34 3
ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/5629/start/23082/




INOYPOYHOE INIAHUPOBAHMUE
10 KITACC

Kosm4yecTBO 4acoB

Ne
) Tema ypoka KOHTpObHbIE Hara JJIeKTpOHHbIe U poBbIe
n/n Bcero
paGoTHI U3y4YeHUs oOpa3oBaTte/ibHbIE PeCypChI
OCHOBHBIE IOHATHS CTEPEOMETPUHU:
TOYKa, IpsiMasi, INIOCKOCTb,
npocTpaHcTBo. IlpaBuna
pocIp P https://www.yaklass.ru/p/geometriat#tprogram-
M300pakKeHHs Ha pPUCYHKAX: 1 10kl
N -klass
M300paKeHMS ITIOCKOCTEH,
NapajuIeIbHbIX NPSAMBIX (OTPE3KOB),
CepeUHbI OTPE3Ka
IlonsaTHsA: nepecekarommecs .
https://www.yaklass.ru/p/geometria#fprogram-
IJIOCKOCTH, MEPECEKaIOINecs 1
10-klass
psiMas U IJI0CKOCTh
[TonsTus: nepecekaronecs )
https://www.yaklass.ru/p/geometriaf#fprogram-
IJIOCKOCTH, IEPECEKAIOIIHNECS 1
10-klass
npsiMast U MII0OCKOCTh
3HAKOMCTBO C MHOT'OTPaHHUKAMH,
M300pakeHre MHOTOTPAaHHUKOB Ha 1 https://www.yaklass.ru/p/geometria#fprogram-
pUCYHKax, Ha IPOEKIIMOHHBIX 10-klass
YepTexkax
Hauanwsubie cBeienus o kyoe u .
. https://www.yaklass.ru/p/geometriat#fprogram-
MpamMuIe, X pa3BEPTKU U MOJICITH. 1 10kl
-klass
CeueHusi MHOTOIpaHHUKOB
HavanbsHbie cBeieHUs 0 KyOe u 1 https://www.yaklass.ru/p/geometria#tprogram-
MpaMue, UX pa3BEPTKU U MOJIEIIHU. 10-klass




Ceuenns MHOT'OIr'paHHUKOB

[TonsaTHe 00 aKCHOMATUYECKOM
MMOCTPOCHHUHU CTEPEOMETPHH:

https://www.yaklass.ru/p/geometriaf#fprogram-

! aKCHOMBI CTEPEOMETPUU U 10-klass
CJICICTBUS M3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
3 MIOCTPOEHUHU CTEPEOMETPUM: https://www.yaklass.ru/p/geometria#fprogram-
aKCHOMBI CTEPEOMETPUH U 10-klass
CICACTBUS U3 HUX
[TorsTHE 00 AaKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUU: https://www.yaklass.ru/p/geometriattprogram-
AKCHOMBI CTEPEOMETPUU U 10-klass
CJICICTBUS U3 HUX
[TonsiTHe 00 aKCHOMATHYECKOM
10 IIOCTPOEHUHU CTEPEOMETPUU: https://www.yaklass.ru/p/geometriattprogram-
aKCHUOMBI CTEPEOMETPUH U 10-klass
CACICTBUS U3 HUX
B3anMHOE pacnosiokeHue npsMbIX B
11 MPOCTPAHCTBE: NEPECEKAIOIIHECH, https://www.yaklass.ru/p/geometriattprogram-
MapaJuIeNIbHBIE U CKPEIIUBAIOIIAECS 10-klass
psiMbIe
[TapamnenbHOCTh NPSIMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE: )
https://www.yaklass.ru/p/geometriat#tprogram-
12 napasuiesibHbIE IPSIMbIE B
10-klass
MPOCTPAHCTBE; MaPaLICIbHOCTh
TPEX NPSMBIX
[TapamienbHOCTB IPSIMBIX U )
. https://www.yaklass.ru/p/geometria#fprogram-
13 IJIOCKOCTEH B IPOCTPAHCTBE:

[TapanmnensHOCTH NPSAMON 1

10-klass




IINIOCKOCTH

Vw1 ¢ COHAITPaBJICHHBIMHU

https://www.yaklass.ru/p/geometriaf#tprogram-

14
CTOpPOHAMU 10-klass
15 Yron Mexy npsiMbIMU B https://www.yaklass.ru/p/geometriat#tprogram-
IIPOCTPAHCTBE 10-klass
16 Yron mexay npsiMbIMU B https://www.yaklass.ru/p/geometria#fprogram-
IIPOCTPAHCTBE 10-klass
17 [TapannenbHOCTh IIOCKOCTEMH: https://www.yaklass.ru/p/geometriattprogram-
napajuieIbHbIE IIIOCKOCTH 10-klass
18 CRoiicTBa mapayyIeIbHBIX
MJIOCKOCTEHN
Hpocrefiume npoCTpaHCTBCHHEIC https://www.yaklass.ru/p/geometria#tprogram-
19 (burypsl Ha MIOCKOCTH: TETPAIP, 10-klass
Ky0, mapaienenurne
20 [Toctpoenue ceuenuit
21 IToctpoenue ceuennit
KontponpHas paboTa o teme
29 "[IpsiMbIe ¥ TIOCKOCTH B https://www.yaklass.ru/p/geometriattprogram-
npoctpaHcTse. [lapamienbHOCTh 10-klass
IPSIMBIX U IJIOCKOCTEN"
IlepneHAUKyYIAPHOCTD NPSMOM U
23 IJIOCKOCTH: TIEPIEHIUKYJIIPHBIE
MpsIMBbIE B IPOCTPAHCTBE
24 [Ipsimbie mapaienbHbIC U
MEPIEHANKYISPHBIE K IUNIOCKOCTH
o5 [Ipsimbie mapaienbHbIE U
MEePIEHANKYIISIPHBIC K TUNIOCKOCTH
26 [Ipu3Hak nepneHIuKyIsIpHOCTH




HpﬂMOﬁ U IIJIOCKOCTHU

27

[Tpu3Hak nepneHIuKyIsIpHOCTH
MPAMOM U TUIOCKOCTH

https://www.yaklass.ru/p/geometriaf#tprogram-
10-klass

28

Teopema o psmoit
MEPICHINKYISIPHOM TIJIOCKOCTH

https://www.yaklass.ru/p/geometriat#tprogram-
10-klass

29

Teopema o npsimont
NEPIEHUKYJISIPHOMN IIIOCKOCTH

30

Teopema o npsimoit
NEePIEHIUKYIIPHON TNIOCKOCTH

https://www.yaklass.ru/p/geometria#fprogram-
10-klass

31

IlepnieHOUKYIAp U HAKIOHHBIE:
PacCTOSIHUE OT TOYKH J0 IIIOCKOCTH,
paccTosiHue OT MPSIMOM 10
IUIOCKOCTH

32

[leprieHiuKyIp ¥ HAKJIOHHbBIE:
paccTosiHuE OT TOYKH J0 IJIOCKOCTH,
paccTosiHuE OT NPSIMOM 10
IUIOCKOCTH

https://www.yaklass.ru/p/geometria#fprogram-
10-klass

33

IlepnieHOUKYIAp U HAKIOHHBIE:
PacCTOSIHUE OT TOYKH J0 IIIOCKOCTH,
paccTosiHue OT NMPSIMOM 10
IJIOCKOCTH

34

[lepnenauKyIsip U HAKIOHHBIE:
paccTOsTHUE OT TOYKH J0 IJIOCKOCTH,
paccTostHUE OT NMPSIMOM 710
IUIOCKOCTH

https://www.yaklass.ru/p/geometria#fprogram-
10-klass

35

VYTIIBl B IPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM U TUIOCKOCTBIO

36

JIByrpaHHbIN yroJ, JUHEHHBIN yIroJl




JIBYTPAHHOIO yTJia

JIByrpaHHbIN yroi, TUHEHHBIN yroJl

37 JIBYTPAHHOI'O yrja

HleprieH Ky AAPHOCTS MI0CKOCTEH: https://www.yaklass.ru/p/geometriat#fprogram-
38 MPU3HAK MEPIEHANKYISIPHOCTH JIBYX 10-klass

MJIOCKOCTEH

Hleprenuicy IApHOCTS MI0CKOCTCH: https://www.yaklass.ru/p/geometria#fprogram-
39 MPU3HAK NEPIEHANKYISIPHOCTH ABYX 10-klass

IJIOCKOCTEM

Tleprien Ky APHOCTS MI0CKOCTEH: https://www.yaklass.ru/p/geometria#tprogram-
40 MPU3HAK NEPIEHIUKYIISIPHOCTH IBYX 10-Klass

TJIOCKOCTEH
41 Teopema o Tp€x neprneHauKyJspax
42 Teopema o TpEX mepreHAnKyIsIpax
43 Teopema o TpEX mepreHAnKyIsIpax

KontponsHas pabora no Temam
44 "[leprieHAUKYASAPHOCTD NPSIMBIX U https://www.yaklass.ru/p/geometriattprogram-

wiockocteil" u "Yribl MexIy 10-klass

MPSIMBIMU U TUIOCKOCTAMHU"

[ToHsiTHE MHOTOTpAHHUKA,

OCHOBHBIC 3JIEMEHTBI ]

https://www.yaklass.ru/p/geometria#fprogram-

45 MHOTOTPAaHHUKA, BBIITYKJIbIE U 10-klass

HEBBIITYKJIbIE MHOTOTPaHHUKH;

pa3BEPTKAa MHOTOTPaHHUKA

[Ipusma: n-yroJyibHasi mpu3Ma; rpaHu
16 A OCHOBAHUSA NPU3MBIL; NIpsIMast U https://www.yaklass.ru/p/geometriat#fprogram-

HaKJIOHHAS MPHU3MBI; OOKOBAsI U
IIOJIHASI [IOBEPXHOCTh IIPU3MBI

10-klass




47

[Tapannenenunen, npsiMOYTroJIbHBIN
napajuiesIeuIe]] U €ro CBOMCTBA

48

[Mupamuga: N-yroipHas MUpamMHAa,
rpaHd 1 OCHOBAHUEC IMUPAMHU/IbI;
O0KOBasi U MOJIHAsI TOBEPXHOCTh
NHPAMU[IB; PABUIIBHAS U
yced€HHas MupaMuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKY:
MOHSATHUE MTPABUIIBHOTO
MHOTOI'PaHHMKA; IPaBUJIbHAS
pu3Ma U NpaBuiIbHAS MUPaMUIA;
IIpaBWIbHAs TPEYroJbHas MUpaMuaa
Y TIPaBWJIBHBINA TETpa’Ip; KyO

https://www.yaklass.ru/p/geometria#fprogram-
10-klass

50

[IpencraBneHue o MPaBUIbHBIX
MHOTOI'PaHHHUKAX: OKTadIP,
JOJIEKAIP U UKOCAIP.

51

CummeTpusi B IPOCTPAHCTRBE:
CUMMCETPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTbI
CUMMCTpPUU B ITUpaMUaax,
napajuieNienune1ax, MPaBUIbHBIX
MHOTOTpaHHUKAX

52

Bprunciienue 31eMeHTOB
MHOTOI'PaHHHUKOB: pEOpa,
JuaroHaliv, yrjbl

https://www.yaklass.ru/p/geometriat#fprogram-
10-klass

53

[Tnomanpr 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSIMOM
NPU3MBI, IUIOMIAAb OCHOBAHHI,
Teopema 0 GOKOBOI MOBEPXHOCTH




PSAMOM NIPU3MBI

[Tnomaae 60KOBOI IOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHOU

o4 MIUPAaMHM/IbI, TEOPEMA O IUIOIIA N 1
OOKOBOI TIOBEPXHOCTH yCEUEHHOMN
MTUPAMHU/IBI

55 KoutponsHas pabora no Teme 1 https://www.yaklass.ru/p/geometria#fprogram-
"MHororpaHHuKu" 10-klass

56 [Tonsitre 06 06bEMe 1

57 O06BEM TUpaMuIbI 1

58 O0BEM mupaMuIbI 1

59 O06BEM mupamMuIbI 1

60 O06BEM nupamMuIbI 1

61 O06BEM npu3MBI 1

62 O0BEM pU3MBI 1

63 O0BEM npu3MBbI 1

64 KonTtponpHas paboTa o Teme 1 https://www.yaklass.ru/p/geometriattprogram-
"OOBEMBI MHOTOTPAHHUKOB" 10-klass
[ToBTOpeHnue, o6oOImIEeHNE

65 CHCTEMAaTH3alMs 3HAHHH. 1 https://www.yaklass.ru/p/geometriattprogram-
[TocTtpoeHune ceueHuit B 10-klass
MHOTOIPaHHUKE
[ToBTOpenue, 0600IIeHNE
CUCTEMaTHU3ALIMSI 3HAHUU.

66 Brruucienue paccTosiHUN: MEXITY 1 https://www.yaklass.ru/p/geometriattprogram-

JIBYMS TOYKaMH, OT TOYKHU 10
IIPSIMOM, OT TOYKH JI0 IJIOCKOCTH,
MEXKIY CKPEIMBAIOIIUMHUCS

10-klass




MMPpsAMBIMHU

67

Hrorosas koHTpobHAs paboTa

68

[ToBTOpenue, o6o0mEeHNE
CHUCTEMAaTHU3alusl 3HAHUI.
Brruncnenue yrios: Mexuay
CKPELIMBAIOIINUMUCS TPSIMBIMH,
MEXy NPSAMOU U IJIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://www.yaklass.ru/p/geometria#fprogram-
10-klass

OBLIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJsbHbIE
padoTsI

Jara
HU3y4YeHust

DJIeKTPOHHBbIE HU(POBbIE 00pa3oBaTe/IbHbIE
pecypcsl

Cdepa u map: meHTp, paauyc,
JTMaMETD; TUIOIIA b IIOBEPXHOCTH

cdepsl

https://resh.edu.ru/subject/lesson/6300/start/22490/

B3aumHoe pacronioxenue cepo
Y IUIOCKOCTH;, KacaTeabHast
IUTIOCKOCTH K cdepe; IIonaIb

cdepsl

N3o6paxkenue cdepsl, mapa Ha
miockocT. CedueHus mapa

Hunuuaapuueckas HOBEPXHOCTb,
oOpa3yroniye HWIMHIPUIECKON
MOBEPXHOCTH, OCh

IATUHAPUYECKON MMOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/start/22490/

Hunusap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIIas U OCh;
IJI0IIaah OOKOBOM M IOJTHOM
MOBEPXHOCTHU

https://www.yaklass.ru/p/geometriafprogram-11-
klass

N3o6parkenue nunuHapa Ha
wiockocTu. Pa3Béprka nununapa.
Cedenust mMHApPA (TTIOCKOCTHIO,
napasuieIbHON WIN
NEPIEHANKYISIPHOU OCH
UUINHAPA)




Konunueckast noBEpXHOCTb,
00pa3yroIme KOHUIECKOM
IIOBEPXHOCTH, OCh Y BEPIIMHA
KOHUYECKOW MOBEPXHOCTH

https://www.yaklass.ru/p/geometria#tprogram-11-klass

Konyc: ocHOBaHME U BepIlIMHA,
oOpasyrolias v 0Ch; IUIOIAIb
OOKOBOI U MOJHOM MOBEPXHOCTU

https://www.yaklass.ru/p/geometria#tprogram-11-klass

VY ceuéHHblil KOHYC: 00pasyrouiye
U BBICOTA; OCHOBAHUA M OOKOBast
IIOBEPXHOCTh

https://www.yaklass.ru/p/geometria#tprogram-11-klass

10

N3o6pakenue koHyca Ha
miockocTh. Pa3BépTka KoHyca.
Ceuenust KoHyca (IUIOCKOCTBIO,
napajuieabHOH OCHOBAHHUIO, U
IUIOCKOCTBIO, MPOXOIAIIEH uepes
BEPILUHY)

https://www.yaklass.ru/p/geometria#tprogram-11-klass

11

KomOunanwmst Ten BpamieHus u
MHOTOT'PaHHUKOB

https://www.yaklass.ru/p/geometria#tprogram-11-klass

12

MHoOrorpaHHuk, ONMCaHHBIN
oxoIo cepsr; chepa, BrivicaHHas
B MHOTOTPaHHMK WJIU B TEJIO
BpallleHus

https://www.yaklass.ru/p/geometriattprogram-11-klass

13

TTousarue 00 00BéMme. OCHOBHEIE
CBOlicTBa 00BEMOB TEIT

https://resh.edu.ru/subject/lesson/5629/start/23082/

14

O0BéM HMIHHIPA, KOHYCA

https://resh.edu.ru/subject/lesson/5629/start/23082/

15

O06bEéM mapa u mionaas cheps

https://resh.edu.ru/subject/lesson/5629/start/23082/

16

[TomoGHBIE TeNNa B IPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY




TUTOIA/ISIMUA TIOBEPXHOCTEH,
00BéMaMHu ITIOTOOHBIX TEN

17

KontponpHnas paboTa o temam
"Tena Bpamenus" u "O0bemMbl

Ten"

https://www.yaklass.ru/p/geometria#tprogram-11-klass

18

BekTop Ha MmI0CKOCTH U B
IPOCTPAHCTBE

https://www.yaklass.ru/p/geometriattprogram-11-klass

19

CnoxeHue ¥ BBIYUTAHHE
BEKTOPOB

https://www.yaklass.ru/p/geometria#tprogram-11-klass

20

YMHOkKEHNE BEKTOPa HA YUCIIO

https://www.yaklass.ru/p/geometria#tprogram-11-klass

21

Pasnoxenue BekTopa 1o Tpém
HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuio napamienenumnena

https://www.yaklass.ru/p/geometria#tprogram-11-klass

22

Pemenne 3amad, cBI3aHHBIX C
[IPUMEHEHUEM IIPaBUI 1EUCTBUI
C BEKTOpaMu

https://www.yaklass.ru/p/geometria#tprogram-11-klass

23

[IpssmoyronbpHas cucrtema
KOOPJIMHAT B POCTPAHCTBE.
Koopaunartsl BekTopa.
[Ipocreiimue 3a1auu B
KOOpAHHATaX

https://www.yaklass.ru/p/geometriattprogram-11-klass

24

VYrois MexX 1y BEKTOpamHu.
CkanspHoe Mpou3BeieHne
BEKTOPOB

https://www.yaklass.ru/p/geometria#tprogram-11-klass

25

Brraucienue YIJIOB MCKAY
MIpsAMBIMHA U INIOCKOCTSAMHU

https://www.yaklass.ru/p/geometria#tprogram-11-klass

26

KoopanHaTtHO-BEKTOPHBINA METO/T
IIPY PELICHUN T€OMETPUIECKUX




3a1a4

27

KontponpHas paboTa 1o teme
"BekTopsl 1 KOOpIMHATHI B
npoctpaHcTse"

28

[ToBTOpeHnue, 0600IICHNE U
cucTeMaTH3alus 3HaHHUH.
OcHoBHBIE GUTYpBI, HAKTHI,
TEOpEMBI Kypca TIIaHUMETPHU

https://www.yaklass.ru/p/geometria#tprogram-11-klass

29

[ToBTOpEeHUE, 0000MEHNE 1
cUcTeEMaTH3allus 3HAHWIA.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEMBbI Kypca IIITaHUMETPUHU

https://www.yaklass.ru/p/geometria#tprogram-11-klass

30

[ToBTOpeHnue, 0600IICHNE U
cHCTeMaTH3alys 3HaHuH. 3agaun
TUTAHUMETPUU U METOJIBI UX
perieHus

https://www.yaklass.ru/p/geometriafprogram-11-klass

31

[ToBTOpEeHue, 0600mEeHNE 1
cUCTEMAaTH3aMs 3HAHUN. 3agauu
TUTAHUMETPHUH U METOJIBI X
pelieHus

https://www.yaklass.ru/p/geometria#tprogram-11-klass

32

[ToBTOpEHnue, 0600IICHNE U
CHCTeMaTH3aLusl 3HaHUH.
OcHoBHBIE QUTYpBI, HAKTHI,
TEOPEMBI Kypca CTepEOMETPUH

https://www.yaklass.ru/p/geometriattprogram-11-klass

33

Hroropas koHTpoJbHAs paboTa

https://www.yaklass.ru/p/geometria#tprogram-11-klass

34

[ToBTOpEeHue, 0600mEeHNE 1
cucTeMaTu3alus 3HaHuH

https://www.yaklass.ru/p/geometria#tprogram-11-klass




OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I'eometpusi, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
napyrue, AkimonepHoe oomiectBo «M3narensctBo «lIpocBemenue

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJISA
I'eometpus, 10-11knaccel/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
apyrue, AkimonepHoe oomiectBo «M3naarenbcTBo «lIpocBemenne»

KHMM no reomerpun k yueouuky Aranacsiaa JI.C. 2023r

[Tocobue st moaroToBku yuaniuxcst kK EI'D non penakiuent SAmenko 1.B.
2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. 0P «lomamnue 3ananusi. Cpennee obmiee oOpazoanue. ['eomeTpusiy,
10-11 xmacc, AO UznatenbctBo «IIpocBemenne»

2. Tpenaxep «Obnako 3Hanmi», 11 kmacc OO0 «DuszukoH J1ady»



		2023-10-21T23:08:56+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИНГВИСТИЧЕСКАЯ ГИМНАЗИЯ № 27"




