MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPAIIUU

Komurer no oopaszoBannio Cankr-Ilerepoypra

Otaen oopasoBanuss AxmMunuctpanuu Iymkunnckoro paitona Cankr-

IleTrepOypra

I'BOY mkoua Ne 500 Ilymkunnckoro paiiona Cankr-IlerepOypra

PACCMOTPEHO

Ha 3acenanuu MO yuutenei
MaTEeMaTHKU U HHPOPMATHKU

[Ipotokom Nel
or "28" 08 2023 r.

[NPUHATO

HeﬂaFOFI/I‘IeCKI/IM COBCTOM

[Iporokon Ne 1
ot "30" 08 2023 r.

YTBEPXIEHO
HupekTop mkosibl Ne 500

basnna H.I'.

[Tpuxa3z Ne 067
ot "30" 08 2023 r.

Bba3unHa
Hapexna

[[eHHagbeB

Ha

PABOYAS IPOTPAMMA
(ID 615858)

Moanucan: Basuna Hanexna MeHHanbesHa
DN: C=RU, S=r. CankT-MeTepbypr, L=INywkuH,
T=[AwnpekTtop, O=TOCYQAPCTBEHHOE
BIOKETHOE OBLEOBPA3OBATESIbHOE
YYPEXEHWE LIKOJIA N° 500
MNYWKNUHCKOrO PAMOHA
CAHKT-METEPBEYPIA, CHUINC=07927047091,
WNHH=782092352290, E=: ail.ru,

Mecr
Dara: 2023-09-27 16:58:!
Foxit Reader Bepcus: 9.6.0

yueOHoro npeamera «I'eomerpusi. ba3zoBblii ypoBeHb»

Caunkr-Ilerepoypr 2023

st ooyuaromuxest 10-11 kmaccoB

nporpamma peanmsyercs B 10 kimacce



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M ITO3HABATEIBHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcsi, GopMupoBaHUs (DPYHKIHMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMaibHOro ObITHs, (Qopma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM IESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HA4YCHA IS
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKAHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OMNpeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapAIIIENbHBIE INTIOCKOCTH; CBOKMCTBA MAPAIIIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOM
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd |
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, NpaBUIbHAs TPEYroJibHas NHUpaMHIa W TPaBWIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUpaMUIaX, HapaJUieTenuIe1ax, MpaBUiIbHbIX
MHOTOIPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPaMUJIBI, TEOpeMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckast MOBEPXHOCTH, oOpa3yromue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KOoHyC: OCHOBaHME U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. O0BEM UMIUHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCiI0. Pazno)keHrne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamrenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. lIpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JIEITEIIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acleKTaM Pa3IMuYHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY O0pa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW IesATEeNbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OCUCTEUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKIACHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BHIBOJIBI IO pe3yjIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHBIN Pe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXKHBaTh Pa3U4yMe U CXOJCTBO MO3HIIMIL;, B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4vecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJajga B OOMMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a]1a4i, BBIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIoOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy (BBITYKJIbIE M HEBBINYKJIbIE MHOIOTPAHHUKH, MpPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB,  BBIINOJHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIECHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISATH COOTHOLLIEHUS MEX Y TIOLIaASIMU
IOBEPXHOCTEH, 00bEMaMHU [TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIHME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATH pPEaJIbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHHUK, BIIMCAHHBIN B Chepy M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaraloX HECKOIbKO I1aroB pEeLIEHUs, €CIIH YCIOBUS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiiline reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHaTs OpocTeHIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKlu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUHU, MCCIENO0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoTsbI
pecypchl
https://www.yaklass.ru
1 B 1 0
BEJICHUE B CTEPEOMETPUIO 0 https://resh.edu.ru
9 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 https://www.yaklass.ru
[TapamienbHOCTH IPSIMBIX U IIIOCKOCTEN https://resh.edu.ru
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 0 https://www.yaklass.ru
IUIOCKOCTEH https://resh.edu.ru
4 ¥ 10 1 https://www.yaklass.ru
TJIBI MEKY IIPSIMBIMU U TUIOCKOCTSIMH https://resh.edu.ru
https://www.yaklass.ru
5 M 11 1
HOTOTPaHHUKH https://resh.edu.ru
https://www.yaklass.ru
6 OOBEMBI MHOTOTPaHHUKOB 9 1 ps:// Y
https://resh.edu.ru
7 IloBTOpEHME: CEUEHUS, PACCTOSHUS U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena Bpamenus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne KosmuecTBo yacos
Hara JIeKTPOHHBbIE HU(POBHIE
n/  Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE PeCypPChI
n padoThI padoThI
https://resh.edu.ru/subject/lesson/47
OCHOBHBIE TIOHSTHS CTEPEOMETPHH: 56/start/203542/
TOYKA, PsIMasi, IIIOCKOCTb, https://www.yaklass.ru/p/geometria/
npoctpancTBo. [IpaBuia nzo0pakeHus 1 10-klass/osnovnye-poniatiia-
Ha PUCYHKaX: U300paKeHUs TNIOCKOCTEH, stereometrii-10438/aksiomy-
MapajuIeNbHbIX IPSIMbBIX (OTPE3KOB), stereometrii-i-ikh-prosteishie-
CEpEAVHBI OTPE3KA sledstviia-9252/re-c0090990-dec8-
4417-8427-26130c2d5cfd
[TonsTHA: nepecekarommecs MIOCKOCTH, 1
MEPECEKAIONINECS MPAMas U INIOCKOCTh
[TonsTHA: nepecekarommecs MIOCKOCTH, 1
MEePECEKAIOIINECS MPSMAs U MIIOCKOCTh
https://www.yaklass.ru/p/geometria/
10-klass/osnovnye-poniatiia-
3HAKOMCTBO C MHOTOI'paHHHKaMHU, stereometrii-10438/aksiomy-
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 stereometrii-i-ikh-prosteishie-
pHUCYHKaX, Ha MIPOEKIIUOHHBIX YepTeiKax sledstviia-9252/re-325b23ad-df13-
4cb3-ac0f-397dc7ba8dad
Hasamibie CBeHeH,Ifm 0 kyoe n https://resh.edu.ru/subject/lesson/49
MMUPAMUIE, UX PA3BEPTKU U MOJEIH. 1

CeueHns MHOT'OT'PpaHHUKOB

12/conspect/23572/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-df13-4cb3-ac0f-397dc7ba8da4
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-df13-4cb3-ac0f-397dc7ba8da4
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-df13-4cb3-ac0f-397dc7ba8da4
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-df13-4cb3-ac0f-397dc7ba8da4
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-df13-4cb3-ac0f-397dc7ba8da4
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-325b23ad-df13-4cb3-ac0f-397dc7ba8da4
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/

HavansHbie cBeeHNs 0 KyOe 1
nUpaMuIe, UX pa3BEPTKH U MOJICIIH.
CeueHusi MHOTOTPaHHHKOB

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HIX

10

[TonsTre 06 akcCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX
[TonsTre 06 akcCHOMaTUYECKOM
IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEICTBUS U3 HUX

[TonsTHe 00 aKCHOMATUYECKOM

IMOCTPOCHUH CTCPCOMCTPUU:. aKCHOMbBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

11

B3anMHOe pacnionokeHue npsMsIx B
IIPOCTPAHCTBE: IIEpECEeKArOIIUeCs,
NapajuleNIbHbIE U CKPEIIUBAIOIINAECS
psIMbIE

https://resh.edu.ru/subject/lesson/61

33/start/272668/

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE: MapaljiesIbHbIE MPSMBbIE
B [IPOCTPAHCTBE; MapajuIeIbHOCTh TPEX
IPSIMBIX

https://resh.edu.ru/subject/lesson/61

29/start/131672/

13

14

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B npoctpanctre: [lapannensHOCTh
MIPSAIMOM U TNIOCKOCTH

Vel ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

https://resh.edu.ru/subject/lesson/61

33/conspect/272667/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/

15

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

16 VYroa Mexay nNpsMbIMU B IPOCTPAHCTBE
17 [TapayienbHOCTB IIOCKOCTEH: https://resh.edu.ru/subject/lesson/61
apajuieIbHbIE TUIOCKOCTH 29/conspect/131671/
. . https://resh.edu.ru/subject/lesson/61
18 CaoiicTBa mapamienbHBIX TIOCKOCTEH 20/conspect/131671/
[Ipocreiiine npocTpaHCTBEHHbBIE
19 (GuUTypHI Ha IUIOCKOCTHU: TETPadAp, KyO, https://resh.edu.ru/subject/lesson/54
MapajieenuIe. 44/conspect/221485/
[IpodopuenTanoHHbBIN YPOK.
20 TocTpoee cevenmuii https://resh.edu.ru/subject/lesson/49
12/conspect/23572/
21 [Toctpoenue ceuenuit
Konrponsnas paborta no reme "[Ipsmbie
22 Y TJIOCKOCTH B MPOCTPAHCTBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
https://resh.edu.ru/subject/lesson/47
24/start/20411/
https://www.yaklass.ru/p/geometria/
. 10-klass/perpendikuliarnost-v-
[lepnieHIUKYISIPHOCTD MPSMOUN U o
23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIE TTPSIMbIE pro.stranstve—104fll/9prede.len|.e-|— _
svoistva-perpendikuliarnosti-priamoi-
B POCTpaHcTBe i-ploskosti-12048/re-dd381b8a-49ca-
4c6c-99a9-
25390fc5bb39?ysclid=llwo5r2v7c8046
06733
24 [Ipsimbie mapauiebHbIE U

NEPpNCHAUKYIIAPHBIC K IIJIOCKOCTH



https://resh.edu.ru/subject/lesson/6129/conspect/131671/
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llwo5r2v7c804606733

[IpsiMble napasienbHble U

25 MEPIEHINKYIISPHBIE K TUIOCKOCTH
L ————————— https://resh.edu.ru/subject/lesson/47
26 57/start/20566/
U IIJIOCKOCTH
97 [Ipu3Hak nepneHIuKyJISpHOCTH IPSIMON
U IIJIOCKOCTH
28 Teopema o psiMOI EPIIEHIUKYIIAPHOU
IUIOCKOCTH
29 Teopema o psiMOil epIIEHIUKYISIPHOM
ILIOCKOCTH
30 Teopema o psiMOI EPIIEHIUKYIIAPHOU
ILIOCKOCTH
https://resh.edu.ru/subject/lesson/61
27/start/221519/
https://www.yaklass.ru/p/geometria/
[TepieHAMKYSIp ¥ HAKJIOHHBIE: 10-klass/perpendikuliarnost-v-
31 pacCcTostHUE OT TOYKH 10 MIIOCKOCTH, prostranstve-10441/opredelenie-
paccTosHUE OT MPSAMOM J10 TUIOCKOCTH perpendikuliara-naklonnoi-teorema-
o-trekh-perpendikuliarakh-9254/re-
d72d98cf-183b-4dc5-87dc-
15998590c857
[IeprieHAMKYSAp U HAKIOHHBIE:
32 paccTosHUE OT TOYKH 10 INIOCKOCTH,
pacCcTOssHUE OT HNPSIMOM 10 INIOCKOCTH
[TepieHaAMKYSIp ¥ HAKJIOHHBIE:
33 paccTosHUE OT TOYKH J0 IIOCKOCTH,

pacCcTossHueC OT HpHMOﬁ J0 IIITOCKOCTH



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857

[lepnieHquKymsp U HAKJIOHHBIE:

34 paccTostHUE OT TOYKH JI0 IJIOCKOCTH, 1
paccTosHue OT MPSAMOM JI0 TIIOCKOCTH
35 VYIIIbl B IPOCTPAHCTBE: YIOJl MEXIY 1
MPSAMOU U IIIOCKOCTBIO
https://resh.edu.ru/subject/lesson/47
48/additional/20821/
https://foxford.ru/wiki/matematika/d
vugrannyy-
ugol?ysclid=llwo4h1mx|44388601
. .. https://www.yaklass.ru/p/geometria/
36 JABYrpaHHBIH yrod, JIHHCHHbIIH yron 1 10-klass/perpendikuliarnost-v-
JIBYTPAHHOTo yria prostranstve-10441/poniatie-
dvugrannogo-ugla-priznak-
perpendikuliarnosti-ploskostei-
11035/re-92a441b9-4440-42d1-abab-
0778481ce000?ysclid=llwo4z1mbs795
673628
37 JIByrpaHHblil yroJ, JUHEHHBIA yroi 1
JIBYT'PaHHOTO yTIJia
[TeprieHAMKYASAPHOCTH IIOCKOCTEM: https://resh.edu.ru/subject/lesson/47
38 MPU3HAK TIEPIICHIUKYISIPHOCTH ABYX 1 48/start/20810/
IUIOCKOCTEMN
[TeprieHAMKYASIPHOCTH IIOCKOCTEM:
39 MIPU3HAK TIEPIICHIUKYIIPHOCTH ABYX 1
IJTIOCKOCTEM
[lepneHauKyISIPHOCTD MIOCKOCTEM:
40 MIPU3HAK NEPICHIUKYISIPHOCTH IBYX 1

IJIOCKOCTEN



https://resh.edu.ru/subject/lesson/4748/additional/20821/
https://resh.edu.ru/subject/lesson/4748/additional/20821/
https://foxford.ru/wiki/matematika/dvugrannyy-ugol?ysclid=llwo4h1mxl44388601
https://foxford.ru/wiki/matematika/dvugrannyy-ugol?ysclid=llwo4h1mxl44388601
https://foxford.ru/wiki/matematika/dvugrannyy-ugol?ysclid=llwo4h1mxl44388601
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000?ysclid=llwo4z1mbs795673628
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

https://www.yaklass.ru/p/geometria/

10-klass/perpendikuliarnost-v-

prostranstve-10441/opredelenie-

perpendikuliara-naklonnoi-teorema-

4 Teopema o TpEX HepreH/ Ky IApax o-trekh-perpendikuliarakh-9254/re-
27049cf4-809c-4dbc-a46d-
faee5707fc11?ysclid=lIxmflhrcd7350
9477

42 Teopema o TpEX meprneHaAuKyIsapax

43 Teopema o TpEX mepreHANKYIIpax

Konrponbhas pabora no remam
44 "IlepneH IMKYISIPHOCTD NPSAMBIX U
m1ockocTeil" u "YTibl MEXKIYy IPSIMBIMU
U TUIOCKOCTSIMH"
https://www.yaklass.ru/p/geometria/
10-klass/parallelepiped-prizma-
[loHsiTHE MHOTOIpaHHUKA, OCHOBHbIE piramida-obemy-mnogogrannikov-
45 9JICMEHTBI MHOT'OI'pPaHHHUKA, BBIITYKJIBIC 1 11037/poniatie-mnogogrannika-
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA prizma-9282
MHOT'OTPaHHUKA https://resh.edu.ru/subject/lesson/60
18/start/221550/
https://resh.edu.ru/subject/lesson/54
43/start/21270/
[Ipusma: n-yrospHas npusma; rpaHu u https://www.yaklass.ru/p/geometria/
46 OCHOBaHUsI IPU3MEI; IIpsIMasi U 10-klass/parallelepiped-prizma-

HAKJIOHHAs MTPU3MbI; OOKOBAasl U MOJIHAS
MTOBEPXHOCTb MPU3MBI

piramida-obemy-mnogogrannikov-

11037/poniatie-mnogogrannika-
prizma-9282/re-50c9alcc-6c91-4fd6-
9b15-



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11?ysclid=llxmf1hrcd73509477
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862

5741bf8ed0eb?ysclid=llwoebavgg370
424862

[Tapannenenunen, NpsMOyTOJIbHBII

https://www.yaklass.ru/p/geometria/

10-klass/parallelepiped-prizma-

piramida-obemy-mnogogrannikov-

47 napasuiesienuIie]l U ero CBOMCTBa 11037/poniatie-mnogogrannika-
prizma-9282/re-1935ffa0-afa7-4f17-
9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/
10-klass/parallelepiped-prizma-

[Tupamupa: N-yronsHas nupamuia, rpaHu piramida-obemy-mnogogrannikov-

48 Y OCHOBaHUE MUPaMUJIbl; OOKOBAS U 11037/elementy-piramidy-vidy-
MOJHAas MOBEPXHOCTh MUPAMMJIBI; piramid-9285
[IpaBUJIbHAA U YCCUEHHAS TUPAMUAA https://resh.edu.ru/subject/lesson/58

66/start/221576/
https://resh.edu.ru/subject/lesson/40
23/start/149352/
IIpaBriIbHBIE MHOTOIPaHHUKHU: ITOHATHE https://resh.edu.ru/subject/lesson/57
[IPaBUIILHOIO MHOTOI'PAHHUKA; 32/start/23384/

49 [IpaBUJIbHAs MPU3Ma U IIPaBUIbHAS https://www.yaklass.ru/p/geometria/
upamMua; npaBuibHas TpeyroiabHas 10-klass/parallelepiped-prizma-
NMpaMu/ia U MpaBUIIbHBIN TETpa’ap; Kyo piramida-obemy-mnogogrannikov-

11037/opredelenie-i-svoistva-
pravilnykh-mnogogrannikov-12127
[IpencraBnenue 0 npaBUIbHBIX https://youclever.org/book/pravilnye-
50 MHOI'OI'paHHHUKAaX: OKTadAp, JOAEKadap U mnogogranniki-

HKOCadIp.

2/?ysclid=Ilwofxtjyd28504796



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-50c9a1cc-6c91-4fd6-9b15-5741bf8ed0e6?ysclid=llwoe6avqg370424862
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://youclever.org/book/pravilnye-mnogogranniki-2/?ysclid=llwofxtjyd28504796
https://youclever.org/book/pravilnye-mnogogranniki-2/?ysclid=llwofxtjyd28504796
https://youclever.org/book/pravilnye-mnogogranniki-2/?ysclid=llwofxtjyd28504796

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUH B

https://resh.edu.ru/subject/lesson/40

51 23/conspect/149351/

nupamuaax, napajeiaenunenax,

MPaBUIbLHBIX MHOTOTPAHHUKAX.

[TpodopreHTanoHHbIN YPOK.

Brruncnienue 3nemMeHToB

52 MHOTI'OI'paHHHUKOB: pEOpa, AuaroHauy,

YIJIbI
https://resh.edu.ru/subject/lesson/54
43/conspect/21269/
https://www.yaklass.ru/p/geometria/

[Tnomans 60KOBOI MOBEPXHOCTU U 10-klass/parallelepiped-prizma-

53 IIOJIHOM ITOBEPXHOCTH IIPSIMON ITPU3MBI, piramida-obemy-mnogogrannikov-
TJI0IA b OCHOBAHUH, TeOpeMa 0 OOKOBOM 11037/kak-naiti-obem-priamoi-
ITOBEPXHOCTHU MPSAMOM IIPU3MBI prizmy-7226010/re-2e3d1d5d-82dd-

4a0a-9fa8-
a73fab659097?ysclid=llwojlmmdf610
414209
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUILHON MUPAMHU/IBI,
Teopema o TIoMaaIu OOKOBOM
MOBEPXHOCTH YCEUYEHHOU MMUPAMUIBI

55 Kontponbnas pabota mo teme
"MHororpasHuKH"

. https://resh.edu.ru/subject/lesson/49

56 ITousarue 06 00BEME 04/start/280336/

. https://foxford.ru/wiki/matematika/v

57 O06BEM TUpaMuIBI

olume-



https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010/re-2e3d1d5d-82dd-4a0a-9fa8-a73fab659097?ysclid=llwojlmmdf610414209
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://foxford.ru/wiki/matematika/volume-piramida?ysclid=llwomwb4fd785531535
https://foxford.ru/wiki/matematika/volume-piramida?ysclid=llwomwb4fd785531535

piramida?ysclid=llwomwb4fd7855315
35

58 OO0BEM TUPAMHU/TBI
59 OO0BEM TUpaMUTBI
60 O06BEM TUpaMuIBI
https://www.yaklass.ru/p/geometria/
10-klass/parallelepiped-prizma-
piramida-obemy-mnogogrannikov-
61 O06BEM TPU3MBI 11037/kak-naiti-obem-priamoi-
prizmy-7226010
https://foxford.ru/wiki/matematika/v
olume-prizma
https://www.yaklass.ru/p/geometria/
10-klass/parallelepiped-prizma-
62 OOBEM TTPU3MBI piramida-obemy-mnogogrannikov-
11037/kak-naiti-obem-naklonnoi-
prizmy-7226011
63 OOBEM TTPU3MBI
64 KonrtponsHas padota no reme "O6bEMBI
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 060061IeHNE

65 cucremarusanus 3HaHui. [loctpoenue
CEYEeHHI B MHOTOI'PAaHHUKE
[ToBTOpenue, o600IIEeHNE

66 cucTeMaTu3alys 3Hanni. Beraucienne

paCCTOHHHﬁZ MCXKAY ABYMs TOYKaMHU, OT
TOYKHU OO HpHMOﬁ, OT TOYKH JO



https://foxford.ru/wiki/matematika/volume-piramida?ysclid=llwomwb4fd785531535
https://foxford.ru/wiki/matematika/volume-piramida?ysclid=llwomwb4fd785531535
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://foxford.ru/wiki/matematika/volume-prizma
https://foxford.ru/wiki/matematika/volume-prizma
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011

IIJIOCKOCTH, MCKAY CKPCHIUBAOIIUMUCA
IpsAMbIMHA

67 HToroBasi KOHTpOJIbHASA paboTa

[ToBTOpeHue, 0600IIEHNE
cucTeMaTu3alus 3HaHuil. Beruncienue
68 YIJIOB: MKy CKPEIIMBAOIIMMHCS
MPSIMBIMH, MKy IPSIMON 1
IJIOCKOCTBIO, JIBYTPAaHHBIX YIJIOB, YIJIOB

MCKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




n/n

11 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl

Cdepa u map: ueHTp, paanyc, 1namerp;
TUTONIA/Ib TTIOBEPXHOCTH CHEPHI
B3auMHoe pacnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctd. CedeHus mapa

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHH}IPI/I‘IGCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U GOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIOINAAbL OOKOBOM M IIOIHOMN
MIOBEPXHOCTH

N300pakeHne IMHAPA Ha TNIOCKOCTH.
Pa3péprka unnunapa. CeueHus
MUIUHAPA (TTIOCKOCTHIO, TapalIeIbHOM
WY TIEPIICHTUKYIISIPHOW OCH ITMIIMHPA)
Konnueckast moBepxHOCTh, 00pasyroliye
KOHMUYECKOW TOBEPXHOCTH, OCh U
BEpPIINHA KOHHYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHMeE U BepllINHA,

8 00pa3yrolas 1 0Ch; IJI0IA b OOKOBOH 1
MOJTHOM TOBEPXHOCTHU
YceuéHnblii KoHyc: 00pa3yrouye u

9 BBICOTA; OCHOBAHMS K OOKOBas
MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.

Pa3Béprka konyca. CeueHusi KoHyca

10 (TUTOCKOCTHIO, TTAPAJICITEHOM
OCHOBAaHHIO, U TUIOCKOCTBIO, TPOXOISAIICH
yepes3 BEPIIMHY)

11 KomM06unarus ten BpaieHus u https://resh.edu.ru/subject/lesson/
MHOTOTPAaHHUKOB 4906/start/84087/
MHororpaHHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAas B
MHOTOTPAHHHK HJIM B TEJIO BPAICHHS

13 [Tousatue 06 06bEMe. OCHOBHBIE https://resh.edu.ru/subject/lesson/
CBOKCTBa 00BEMOB Tell 4904/start/280336/

https://www.yaklass.ru/p/geometr
ia/11-klass/nakhozhdenie-obemov-
tel-10440/kak-naiti-obem-tcilindra-
9284
. https://www.yaklass.ru/p/geometr
14 O06BEM nuIMHIpa, KOHYCa

ia/11-klass/nakhozhdenie-obemov-
tel-10440/kak-naiti-obem-tcilindra-
9284

https://www.yaklass.ru/p/geometr

ia/11-klass/nakhozhdenie-obemov-
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tel-10440/kak-naiti-obem-konusa-
9287

https://www.yaklass.ru/p/geometr
ia/11-klass/nakhozhdenie-obemov-
tel-10440/kak-naiti-obem-shara-

15 O0béM 1mapa U mIomaab chepol 9289
https://resh.edu.ru/subject/lesson/
4910/start/23238/

[TomoOHBIE TeNa B IPOCTPAHCTBE.
16 CooTHoIIeHHS MEX 1y IUIOIASIMU
MOBEPXHOCTEH, 00bEMAMHU MOJAOOHBIX TEJ
17 KonTtponpsHas padora no tTemam "Tena
BpanieHus" u "O6wvembl Ten"
https://www.yaklass.ru/p/geometr
ia/11-klass/vektory-v-prostranstve-

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE deistviia-s-vektorami-
9248/opredelenie-i-fizicheskii-
smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometr
ia/11-klass/vektory-v-prostranstve-

19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB deistviia-s-vektorami-9248/kak-
skladyvat-vektory-i-umnozhat-
vektor-na-chislo-10216
https://www.yaklass.ru/p/geometr
ia/11-klass/vektory-v-prostranstve-

20 YMHOKEHNE BEKTOpa Ha YNCIIO0 deistviia-s-vektorami-9248/kak-

skladyvat-vektory-i-umnozhat-
vektor-na-chislo-10216
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Pa3nosxeHue BeKTOpa 110 TPEM

https://www.yaklass.ru/p/geometr

ia/11-klass/vektory-v-prostranstve-

21 HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio deistviia-s-vektorami-
napajuieiIenuIe a 9248/razlozhenie-vektora-poniatie-
komplanarnosti-12039
Pemenne 3amad, cCBSI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI ACHCTBUH C
BEKTOpaMHU
https://www.yaklass.ru/p/geometr
ia/11-klass/priamougolnaia-
IIpsimoyronbpHas cucteMa KOOpJIUHAT B sistema-koordinat-v-prostranstve-
23 npoctpaHcTse. KoopauHaTe! BEKTOpAa. metod-koordinat-10439/abstcissa-
[Ipocreitmume 3agaun B KOOpANHATaX ordinata-i-applikata-tochki-
prosteishie-zadachi-v-
koordinatakh-9263
https://www.yaklass.ru/p/geometr
ia/11-klass/priamougolnaia-
VYron mexay BekTopamu. CKalsspHOE sistema-koordinat-v-prostranstve-
24 MIPOU3BENEHNUE BEKTOPOB metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-
proizvedenie-9283
25 Brluucnenue yrioB Mexay OpsiMbIMUA U
IJIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBINA METOT TPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4
97 KonTtponsHas padora o Teme "BexTopbl
¥ KOOPJIMHATHI B TPOCTpaHCTBE"
28 [ToBTOpeHnue, 06001mEeHNE U

CHCTeMaTHU3alus 3HaHUH. OcHOBHEBIC
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¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHue, 0600IIEeHNE U
29 cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca

MJIAaHUMETPHUU

[ToBTOpEHHE, 0000IICHUE U
30 cUCTEMAaTH3alIMs 3HaHU. 3agaun
IUTAHUMETPHH U METOJIbI UX PCIICHHS

[ToBTOpEHME, 0000IICHUE U
31 cUcTeMAaTHu3aIusa 3HaHUH. 3agaun
IUTAHUMETPUH M METOJIbI UX PEIICHHS

[ToBTOpEHME, 0000IICHUE U
39 cucremaru3anus 3HaHui. OCHOBHbIE
burypsl, GpaxTsl, TEOPEMBI Kypca

CTepeoOMeTpuun

33 Wrorosas koHTposibHas paboTa

34 [ToBTOpenue, o6o0IIEeHNE U

cUCTeMaTHu3alus 3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Martematuka: anreOpa v Hadajia MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkimonepHoe obmectBo «M3matenscTBo «IIpocBemnieHues

METO/JIUYECKHUE MATEPHUAJIbBI JIVIS1 YUYUTEJISA
1. MaremaTuka: anreOpa W Hayajla MaTeMaTUYECKOTO aHalk3a, T€OMETPHSL.
['eomerpust 10—11-e kinaccol : 0a30BbIN U YIITYOJIEHHBIA YPOBHH : METOAUYECKUE
pexkoMenanuu k yueOnuky JI. C. Aranacsna, B. @. byry3ona, C. b. Kagomiesa
u np. — Mocksa : [Ipocsemenune, 2023
2. Caaksn C. M. Byry3oB B. ®.—. ['eomerpus. [loypounsie pazpadotku. 10—
11 xnaccel: yue6. mocobue st oomeoopaszopat, M. : IIpocsemienue, 2017
3. CmupnoB, B. A. I'eometpus. ba3zoBbiii u yrimyoOnennsii ypoBau.10 kiacc.
Meroanueckoe nocodue st yuutesns / B. A. Cmupnos 1. M. CmupnaoBa. — M.
: BUHOM. JlaGoparopus 3nanuid, 2020.
4. Kpynuna H.H. [loypounsle pazpaboTku no reomerpuu. 10 kiacc : mocodbue
JUIs yaurtens— 3-¢ u3l., . — Mocksa : BAKO, 2021.
5. 3uB B.I'. 3amauu k ypokam reometpuu. /-11 kmaccer.- CII6.: "Ilerpormud",
"Bukropus moc"”, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ®UIIA. OTkpriThiil Oank 3aaanuit EI'D. Martematuka. ba3oBbiii ypoBeHb
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6
EE7DC

2. Poccuiickas anekTpoHHas 1mkosa- https://resh.edu.ru

3. Cucrema noarorosku K EI'D IN'ymuna /1. /1. «Pemry EI'D»
o0Opa3oBaTenbHbIi MOPTaN sl HOATOTOBKH K IK3aMEHaM -
https://ege.sdamgia.ru/

4. S xnacc. Hudpooit 00pazoBaTenbHblil pecypc ISl KO
https://www.yaklass.ru/
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