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HOACHUTEJBHASA 3AIIMCKA

Opranuzanusi npernojaBanus y4eOHOro mpeameTra «MaTeMaTuka»y Ha YPOBHSIX
OCHOBHOTO OOIIIETo U cpeHero obmiero oopazoBanus B 2024/2025 yyebHOM TOTY
OCYUIECTBJISIETCSI B COOTBETCTBUU CO CJEAYIOIIUMHU HOPMATUBHO-TIPABOBBIMU
aKTaMu:

— Denepanpabiii 3akoH 0T 29 mekabps 2012 r. Ne 273-d3 «O6 obpa3oBaHuu B
Poccuiickon @enepauumy;

— ®enepanbhblii 3ak0H OT 19 mekabpst 2023 r. Ne 618-®3 «O BHeceHuu
u3MeHeHuit B DenepanbHbiii  3akoH  «OO0 oOpazoBanuu B Poccuiickoit
denepanuny;

— @epnepalibHBIM TOCYIAPCTBEHHBIN 00pa3oBaTEbHBIN CTaHAAPT OCHOBHOIO
obmiero obpazoBanus (yTB. mpukazoM MunnpocsemieHus: Poccuu ot 31 mas 2021
r. Ne 287) (manee — ®I'OC O00);

— @ezepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTENbHBIM CTAHAAPT CPEIHETO
oOmiero odpazoBanus (yTB. mpukazoM MunoOpHayku Poccum ot 17 masg 2012 r.
Ne 413) (manmee — ®I'OC COO);

— denepanpHas o0pa3oBaTelibHAs MporpaMMa OCHOBHOI'O 00IIero oOpa3oBaHUS
(yTB. mpukazom Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 370) (manee —
®OIT O00); — DenepanbHas oOpazoBaTeibHas MporpaMMa CpeaHEro OOIIero
oOpazoBanus (yTB. npukazom MunnpocenieHus Poccun ot 18 mas 2023 1. Ne
371) (mamee — ®OIT COO);

— npuka3 MunnpocBemenuss Poccun ot 21 centsiops 2022 1. Ne 858 «O6
yTBEepXKJIeHUn (eneparbHOro TepeyHs y4YeOHUKOB, JIOMYIIEHHBIX 2 K
WCIIOJIB30BAaHUIO TIPU PeaIN3allMi MMEIOUIUX TOCYJaPCTBEHHYIO aKKPEIUTAIUIO
o0pa3zoBaTeIbLHBIX MTPOTPaMM HaYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHETO
o0miero o0pa3oBaHUsl OpPraHU3alUSIMH, OCYIIECTBISIONIMMUA 00pa30BaTEIbHYIO
JEATeIbHOCTh M YCTAHOBJICHUS  MPENEIbHOrO  CpOKa  HUCIOJIb30BaHUs
UCKJTFOYEHHBIX YUEOHUKOBY;

— npuka3z Munnpocsemennuss Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHun
u3MeHeHu# B npuka3z Munnpocsemenus Poccun ot 21 centsaopst 2022 r. Ne 858
«O06 yTBepkaeHUU (eAepaTbHOTO TepeyHs YYeOHWKOB, JIOMYIICHHBIX K
MCIIOJIB30BAaHUIO TIPU PEATU3ANU MMEIOUIUX TOCYJapPCTBEHHYIO AKKPEIUTALUIO
o0OpazoBaTeIbHBIX MTPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHETO
oOmiero o0pa3oBaHUsl OpraHU3alMSIMH, OCYUIECTBISIOIIMMU 00pa30BaTEIbHYIO
JEATeIbHOCTh M YCTAaHOBJIEHUS  MPENEIbHOr0  CpOKa  HUCIOJIb30BaHUs
UCKITFOUEHHBIX YIYCOHUKOBMY;

— npuka3 Munnpocsemenus Poccun ot 18.07.2024 1. Ne 499 «O0 yTBepkIeHUU
benepaibHOTO MepeUHst JIEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB, AOMYIICHHBIX



K UCIIOJIB30BaHUIO TIPU peain3allui UMEIOIINX TOCyAapCTBEHHYIO aKKPEIUTAIIUIO
o0pa3oBaTeIbHBIX MPOTPAMM HAYaJILHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPETHETO
o01iero o0pa3oBaHUs;

— KoHuenuust pasButus maTeMaTH4ecKoro ooOpasoBaHusi B Poccuiickoit
Odeneparuu (yTB. pacnopsbkenueM IlpaButennsctBa Poccuiickoit denepanuuy;
npoTokoi1 oT 24 nekadpst 2013 r. Ne 2506-p).

['eomeTpust siBaAsieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETrO
oOmero oopa3zoBaHus, TaKk Kak 00ECIEeYMBaET BO3MOXKHOCTh U3yUYECHHS JUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy  JIOTUYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe€  TpU  HU3yYEHUU
00y4aroIMMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3a/lady, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
bu3nUecKux 3aaad.

[{enb ocBoeHus nmporpamMmbl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi Mpu
W3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHO obnactu «Maremartuka u
nHpopMaTuka»  4yepe3  OOECIIEYeHHME  BO3MOXXHOCTH  NPUOOpPETCHHS U
UCIIOJIb30BaHUsI OoJjiee TINyOOKMX TEOMETPUUYECKUX 3HAHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOro NpoheCcCuOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMPSIIONIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAaK 4aCTH MUPOBOM KYJBTYpPbI U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX OMNHUCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKalOLIEro MUPa, 3HaHUE MOHATUIHOIO allapara o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX MPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTH
HECTaHJIapPTHHIE CIIOCOOBI PEIICHU 3a/1aY;

dbopMHUpoOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pealbHOM
MHUpPE MHOTOTPAaHHUMKM M Te€Jla BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPUYECKHUE
MOJENH;



¢bopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHHE MOHMMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEICHUHN PACCYKIACHUM;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAaMHU JI0KA3aTEIbCTB U AJITOPUTMOB
pelieHus, yMEHUSI HUX INPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEMATHUUYECKUX YTBEPKJIEHUHN U POJIM aKCHOMATUKHU B IIPOBEICHUU
JNENYKTUBHBIX PacCyKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00yUaromMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECa K U3YUEHUIO TEOMETPHUH;

¢opMupoBanre (yHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHHSI pacro3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBIECHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOJTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 xmaccax sBmsaworcs: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAMHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
HNOHSTHUSMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOyueHUs B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpKaTeIbHbIM JUHHUAM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabodeit
pPOrpamMMbl, paclpeleEHHbIM IO ToJaM OOyYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U IMOCTYNATENBHO, C
COOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTABICHUN 00yUalOIUXCs, pACIIUPSsL U YIIIyOJIsis
e€, 00pasys NpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3marth  ycnoBus ans  AuddepeHuudanuu  o0yueHus, IMOCTPOSHUS
WHAMBHUIYAIbHBIX 00pa30BaTENbHBIX MpOrpaMM, oOOeCneuuTh yriayOnéHHOe
U3y4EeHHE T€OMETPUHN KaK COCTaBIISIIOIIEH yueOHOro rpenMera «MareMaTukay;



MOJITOTOBUTH OOYYAIONIMXCS K IPOJOJDKCHHIO H3yYCHUS MaTeMaTHKH C
y4aéToM BBIOOpa Oymymield mpodeccun, oOecnedrnBas MPEEMCTBEHHOCTh MEXKIY
o0uM 1 IpoecCHOHATBFHBIM 00Pa30BaHUEM.

[Iporpamma cocrapieHa ¢ yuérom yueoHoro miana MbOY COIII c.
Comnonipl Yipuckoro paiioHa XabapoBckoro kpast Ha 2024 — 2025 yueOHbIi
rof.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 4aca B HEJIEJ0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTE€peoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulelIbHble M CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMOU
U 1uiockocTu. [lapamienbHoe M LIEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenurne],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpToronajibHoOe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh ~ IUIOCKOCTEW: MPHU3HAK  IEPHNEHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIuKyIspax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, OPAMOYTOJIbHBIM — IMMAPAJUIETENUIIE] W  €r0  CBOMCTBA.
Kparyaiime myTM Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamMuaa,
npaBWIbHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpPU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHas NUPaMHUAAa WU TPABWIbHBII
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MTMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaM. IIpsiMmoyroiibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpalenus

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKas ITOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyrmue moBepxHocTe. Tema BparieHwus:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlicHUs Ha TUIOCKOCTH. Pa3BépTka muimuHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O0béMm. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOM TPW3MBI, IWIMHIPA, MUPaMHIbl 1 KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipw3ma, BmmcaHHas B
MWINHAP, ONHWCAHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue moaoOusi, romoreTus. PelmieHune 3amgad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY ), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepaliud HaJ BEKTOpamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBOiCTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TE€OMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenust mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapauieNbHBIA TEpPEeHocC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'PakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUNUCKUX MAaTE€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN pOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEIbHOCThIO YUYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl SCTETUKY MATeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pPacCyKICHUA, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXHUM 3aHATHA H
OTIIbIXa, PEryJsipHas (U3NYecKash aKTHBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESTEILHOCTHIO;

6) TpyoBOE BocIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYECKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYPhl, TIOHMMAaHHC BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIlbl, OCO3HAHME TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl pEenieHus 3a7a4 B 00JacTu
OKpYXaromel cpepl, INIAHUPOBAHWE IIOCTYIIKOB M OIICHKH HMX BO3MOJKHBIX
MTOCJICJICTBHM ISl OKPY KAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTUS I[UBUJIW3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
onpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccupuKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKIHOUEHUN, YMO3aKJIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS 1 BHIBOIBI;

BBEIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHHWS, BbIOMpaTh Haubojee MOAXOMAIUA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH HMHYOPMAIHMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH IOJYy4YEHHBIN pE3yJIbTAT;

B Xo/e 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAaE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIAThH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENBHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIHOHATIbHBI HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AaTh IMPOIECC W Pe3yJbTaT paboTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBl» U MHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPUM TPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy MNPSIMOM U
MJI0CKOCTHIO;

e CcBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BBITIOJHATH W300pakeHus puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJECHUE TE€OMETPUUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHHN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEWINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaAKTUKE: CpaBHUBAThL U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IMOMCKa PpeUIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJACTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOM,
KOHUYECKOW U c(hepruyeckorl MOBEPXHOCTSAMH, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

OIEepUpPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BpAICHUS: [IMIIMHIIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TENl BpPAIICHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CB3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY TUTONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy Ha/l BEKTOPAMH,

3aJaBaTh TUIOCKOCTh YPAaBHEHHEM B JICKAPTOBOI cHCTEMe KOOPAMHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TIOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapaJyIeIbHOM ~ TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPH TTOBOPOTE BOKPYT MPSIMOMU, TTpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIPA
(mapannenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIONIb30BaTh METOJABI TOCTPOCHHUS CEUEHHUI: METOJ CIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUuecKkre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE T€OMETPUYECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHATh U3YUYCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecKu  C(OPMYJUPOBAHHOM  MPOOJIEMBbI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMmsbl Bcero Konrporenpie  Ipakrieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
1 BBenenue B crepeoMeTpuro 23 1
) B3aumHoe pacnonoxeHue npsmMeIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHL[mEmepHocn, MPSIMBIX U 75
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIbl ¥ paccTOsSHUS 16 1
6 MHororpanHuku 7 1
7 BekTopsl B IpOCTpaHCTBE 12
3 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM NPOrpaMmabl

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTbI

JJyieKTpOoHHbBIE (LU POBbIE)
o0pa3oBaTe/bHbIE Pecypchl

AHanuTH4eckasi FreOMeTpHs

15

0.25

https://resh.edu.ru/
bubnunoteka LIOK https://m.edsoo.ru/

[ToBTOpeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUI

15

0.25

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye
bubmuoreka [IOK https://m.edsoo.ru/

OO0BEM MHOrOrpaHHUKA

Tena Bpaienus

[Inomanm noBepxHOCTH U
00BEMBI KPYTIIBIX TET

17

24

0.25

0.5

0.5

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye
bu6mmoteka IIOK https://m.edsoo.ru/

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye
bu6mmoteka IIOK https://m.edsoo.ru/

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye
bubmuoreka IIOK https:/m.edsoo.ru/

JBrxkeHus

0.25

https://resh.edu.ru




bu6mmoreka LIOK https://m.edsoo.ru/
https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye

[ToBTOpEeHME, 0600IICHNE 1
crcTeMaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

17

102

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye
bubnuoreka [IOK https://m.edsoo.ru/







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJlJIeJIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS] HA PUCYHKE
IJIOCKOCTH, TMTAPAJIICIIBHBIX TTPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[TonsaTus: nepecekaronuecs MmIOCKOCTH,
NepeceKaroIIuecs npsimMasi U IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsaTHA: NEpeceKaroIuecs MIOCKOCTH,
NePECEeKaroIINecs MpsiMasi U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX O0OHEKTOB
MHororpaHHuKH, U300pakeHue

MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U IICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




10

11

12

13

cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B MIPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIOCKOCTEH

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

N306paxkenne ceuyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMHU

N306paxkenne ceyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOCHHBIX CEYCHHI Pa3HBIMU [IBETAMHU

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJIyYEHHBIX IUIOCKOCTe!. PackparimBanue
IMOCTPOCHHBIX CeYeHUH Pa3HBIMHU [IBETAMU

14

Mertoa cnesioB Jist MOCTPOEHHUS CeUSHU

15

Merton cnenoB 1uisi TOCTPOCHUS CEUYEHHIA.
CBoiicTBa nepeceueHuil NpsIMbIX U
IJIOCKOCTEN

16

Merton cnenoB 1uisi TOCTPOCHUS CEUYEHHI.
CBoiicTBa nepeceueHuid NpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh IIaroB

0.25




18

IIOCTPOCHHUMA

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIuCh IIaroB
MTOCTPOCHHUS

19

20

[TocTpoenue cevueHwuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMUCH 1IaroB
MIOCTPOEHUS

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh 11aroB
MTOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX 0Tpe3kax. [lomobOue
TPEYrOJIbHUKOB

22

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
TJITAHUMETPUH U CTEPEOMETPHH

23

24

25

Kontponbnas pabota "AKCHOMBI
Tp p
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue nNpsiMelx B
npoctpaHcTBe. CKpeluBaroImuecs
npsmslie. [Ipu3Haky ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

TeopeMa 0 CylecTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NMPSAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSMBIX IUNIOCKOCTBIO




26

27

[TapannensHOCTh Tpex NpsMbIX. Teopema o
TpEX MapajulesbHbIX NpAMbIX. Teopema o
CKPEUIMBAOIINXCS MTPSMBIX

[TapanmnensHoe MPOSKTUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJJICILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napaysienbHON MPOESKIIUN

28

[MenTpansHas npoekuus. Yroiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXIY IPAMBIMU

29

3amaun Ha MOKA3aTEIHLCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
pacIoIOKEHUEM HPSAMEBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.
CBoiicTBa napayieIbHOCTU MPSMON U
IJI0CKOCTH

31

I'eomeTprueckue 3aa4n Ha BEIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapaJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

32

33

[TocTpoeHue cedueHust, MPOXOIAILIETO Yepe3
JAHHYIO IIPSAMYIO Ha YEPTEKE U
MapaJyIebHOIO IPyTroi nmpsimoit. Pacuér
OTHOLIEHUN

[TapannensHas npoexuus, IPUMEHEHNE
JUTSI TIOCTPOCHUS CEUCHHM Ky0Oa 1
napauienenumnena. CponcTaa
napajuieJIienuIe1a U Ipu3Mbl

0.25

34
35

[TapannensHele ockocty. [IpusHaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

TeopeMa O NMapaJICJIbHOCTH U




36

€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He TPUHAIICKAITYIO TaHHOU
IJIOCKOCTH U CIIEACTBHUSI U3 HEE

CaolicTBa napajuielbHBIX IIJIOCKOCTEH: O
MapajuieTbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUHN JIBYX MapauIeIbHBIX
IIJIOCKOCTEN TPEThen

37

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMBbIX,
3aKJIFOYEHHBIX MEXAY I1apaliIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUSHUHU TPSAMOH €
ABYMS TapaJIJICIbHBIMUA IINIOCKOCTAMUA

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIbHOI'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napajesenumnena

41

42

Brruucnenue aimH OTpe3KOB B KyOe u
MPSAMOYTOJIBHOM ITapajulesIeuIIe e

IlepnieH IUKyYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPAMON U
IIJIOCKOCTH

43

44

[lepneH MKy IAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IIJIOCKOCTH

TeopeMa 0 CylecTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM, MTPOXOASIIEH
4yepes3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH




[1n0ckoCTH U IepIEeHAUKYISIPHbIE UM

45 IIpsIMbl€ B MHOTOTpaHHHUKAX

46 [1n0cKkOCTH U IEPIEHANKYISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHMKAX
[lepnieHIuKyIsIp ¥ HAKJIIOHHAS.

47 ITocTpoeHue nepneHuKyIspa U3 TOYKH Ha
IPSIMYIO
[lepnieHIuKyIsIp ¥ HAKJIIOHHAS.

48 [TocTpoenue neprneHuKyispa U3 TOUYKU Ha
IPSIMYIO

49 Teopema 0 TpEX NMepreHAuKyIIIpax
(mpsimast 1 oOpaTHasi)

50 Teopema 0 TpEX NMepreHAnKyIApax
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeuuBarOmuMHUCS
IPSIMBIMU
[Touck neprneHauKyJJISpHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYISPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuit kyba, Ipu3Msl,

54 MIPaBUJILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEIBHO IIocKocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacyér




59

paCCTOSIHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JIO MJIOCKOCTH

60

CriocoObl OIyCTHTD MEPIIECHANKYIISPHI:
CUMMETpHUS, CIABUI TOUYKH 110
NapajuIeIbHON IIPSIMOU

61

62

63

64

65

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

KontponbHas padota "B3anmuoe
PacIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yroa MKy MPSIMBbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

IloBTOpEHME: YrOa MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue METOAbI BEIYUCICHUS
yIjla MeXIy NPSIMBIMU B MHOTOI'paHHUKAX

66

67

JIByrpansbIii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yIia

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEpECEYEHMS IBYX IJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN INTIOCKOCTH

69

[IpsimoyronbHBIN Napasienenunes; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJIenunena

70

Teopema 0 tMaroHany NPMOYTOIBHOTO




71

72

73

napajjiejacnuineaa u CICACTBUC U3 Heé

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TUNIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTENH HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAILMSIX

74

75

PaccrosiHue OT TOUKM 10 IUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 IUNIOCKOCTH
Brruucnenue paccTosHUA MEXKIY

CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HGpHCHI[PIKy.]IHpHOﬁ INJIOCKOCTH

76

77

TpéxrpaHHblil yroi, HEpaBeHCTBA U
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHTHI CPepUuyecKoil TeOMEeTPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u
paccrosiHus"

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €70 DJIEMEHTHI"

0.25

80

[Tupamupa. Buasl nupamun. [paBunsnas
nupamMuaa

81

82

[Ipusma. [Ipssmast u HAKIOHHASI IPU3MBI.
IIpaBunbHas npusma

[IpssMo#t napainenenunes,
MPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo




Brinykibeie MHOTOrpanHuku. Teopema

83 Ditnepa !
Brimykiiple MHOTOrpaHHUKH. Teopema

84 Oitnepa. [IpaBuibHbIC U OTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

36 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BeKTOpOB 1

89 [TpaBuso mapasienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BexTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEIKALUX B OJTHOU 1 0.25
IJIOCKOCTH

92 CkansipHO€ ITPOU3BEICHUE 1

93 Brrurcnenue yriia Mex 1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O060011eHre U crUcTeMaTU3alys 3HaHUH 1

99 O06o0011eHne U cucTeMaTu3alys 3HaHUH 1

100 HToroasi KOHTpOJIbHASA paboTa 1

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O06001IeH e U crucTeMaTU3alvs 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10 102 1

[TPO'PAMME




11 KIIACC

Ne KoumnuecTBo yacos Hara
JyeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
n/ | Tema ypoka Becer  KoHTpoabH IIpakTnyeck u3yYeHu pecypest
n 0 ble padoThI ue padboTbl b
[ToBTOpEHME TEMBI
1 BIefI?TO(f)pI;H;IzTH 1 03.09.202 https://resh.edu.ru/subject/lesson/5724/start
TUIOCKOCTH H B 4
npocTpaHcTBe"
[ToBTOpEHHE TEMBI
’ "CxkanspHoe 1 05.09.202 https://resh.edu.ru/subject/lesson/5723/start/149167/
MIPOU3BEICHUE 4
BEKTOPOB"
IToBTOpEHME TEMBI
3 y?;q;:gizl;m 1 05.09.202 https://resh.edu.ru/subject/lesson/5723/start/149167
BEKTOPaMH B 4
npoctpaHcTae"”
[ToBTOpEHHE TEMBI
. H;]E;i;?}me | 10.09.202 https://resh.edu.ru/subject/lesson/6083/start/149229/
MPOXOISIIEH 4
yepe3 ABE TOUKH"
YpaBHeHue
EgO;I;?IiTH’ https://resh.edu.ru/subject/lesson/6083/conspect/149
5 pMaTb, 1 12.09.202 228/
ypaBHEHHE 4
TUTIOCKOCTH B
OTpe3Kax
VYpaBHeHHe https://resh.edu.ru/subject/lesson/6083/conspect/149
6 INIOCKOCTH, 1 12.09.202 | 228/
HOpMaJb, 4




ypaBHEHUE
MJIOCKOCTH B

KOOpJMHATAX

OTpe3Kax
7 BekropHoe 17.09.202 BektopHoe [Ipoussenenne Bektopos. CBoOMCTBA,
IIPOU3BEICHUE 4 o onpezenenue (skysmart.ru)
Jluneiinbie
HEpaBEHCTBA, . .
. ['paduyeckuii MeToa pelieHus 3aj1a4 JUHEHHOTro
8 JIMHEWHOE 19.09.202 .
nporpammupoBanus (function-x.ru)
IIPOrpaMMUPOBaHU 4
e
JIluneitnbie
HEpaBEHCTBA, . .
. I'paduueckuii MeTon perieHus 3a/1a4 JIMHEHHOTO
9 JIMHENHOE 0.25 19.09.202 .
nporpammupoBanus (function-x.ru)
IIPOrpaMMUPOBaHU 4
e
A A THECK e 3a/1auy Ha HAXOXKJICHUE YIi1a MEX1y IPSIMbIMU B
N EI'D onunaiin (shkolkovo.net)
METO/Ibl pacuéra
Ypoxk 17. MHOTOTpaHHUKH. METOJIbl PEIICHUS.
10 yriia MexIy 24.09.202 . "
BEKTOPHBIN ¥ KOOPAWHATHBIN - ['eomerpus - 11
PSIMBIMU B 4 »
KJacc - Poccuiickas 3JeKTpOHHAs IITKOJIa
MHOTOT'PaHHHUKAX
(resh.edu.ru)
AHATHTHICCKIC 3a/1aun Ha HAXOXKJIEHUE Yria MeX/1y OPSIMBIMU B
N EI'D onunaiin (shkolkovo.net)
METO/IbI pacuéra
Ypok 17. MHOTOTpaHHUKHU. METO/IbI PELLICHHUS.
11 yria MEeXIy 26.09.202 " »
BEKTOPHBIN M KOOPAUHATHEIN - 'eomerpus - 11
MJIOCKOCTSIMU B 4 -
KJsacc - Poccuiickas 37eKTpoHHAas IIKOJIa
MHOTOIPAaHHHUKAX
(resh.edu.ru)
dopmyna
pPacCTOSIHUSA OT https://hw.lecta.ru/student/vunipozube?provider=dne
12 TOYKH 10 26.09.202  vnik
MJIOCKOCTH B 4




Haxoxnenue
paccTosIHUM OT

3ajaun Ha HAXOKIECHUE PACCTOSHUI OT TOYKH JI0

13 TOYKHU 10 21'10'202 npamon/minockoctd B EI'D (shkolkovo.net)

TJIOCKOCTH B KyOe

Haxoxnaenne

pacCTOSHUI OT

TOYKH JI0 3aJa4n Ha HaXO0XKJICHUEC PACCTOSHUI OT TOYKH JIO
14 03.10.202 "

IJIOCKOCTH F 4 npsmoii/miaockoctd B EI'D (shkolkovo.net)

MpaBUIILHOMN

pamMuIe

KonTponbhas
15 %,) abora 03.10.202 | Wun. 3aganus

AHanuTtnyeckas 4

reometpus"

Ceuerma ) https://resh.edu.ru/subject/lesson/4912/conspect/235
16 MHOTOIPaHHUKOB: 08.10202 72/

CTaHJapTHbHIC 4

MHOTOTPaHHUKHU

CeueHus https://resh.edu.ru/subject/lesson/4912/conspect/235
17 MHOT'OT'PaHHUKOB: 0.25 10.10.202 72/

METO/I CIICIIOB 4

CeueHus

MHOTOTPaHHHUKOB:

CTaH/IapTHbIE https://resh.edu.ru/subject/lesson/4912/conspect/235
18 IUIOCKOCTH, 10.10.202 72/

IIEPECEUCHUS 4

MPSIMBIX U

IUIOCKOCTEH

[TapamtensHbIe
19 Eﬁiﬁfﬁfn: 15.10.202 https://resh.edu.ru/subject/lesson/6065/start/

napajujieibHble 4

CCUCHUA




20

[TapannenbHbie
psIMbIE U
TUIOCKOCTH: PACUET
OTHOUIEHUM

17.10.202
4

https://resh.edu.ru/subject/lesson/6129/start/

21

22

[TapamiensHbie
TIpSIMBIE 1
MJIOCKOCTH: YTJIbI
MEXIY
CKPELIUBAIOIINMHI
Csl TIPSIMBIMHU
[lepnennukynspu
b€ MPSAMBIC U
IUIOCKOCTH:
CTaHJapTHbHIC
napsl
NepPHEHINKYIISIPHBI
X IJIOCKOCTEN 1
MPSIMBIX,
CUMMETpUU
MHOTOT'PAaHHUKOB

17.10.202
4

22.10.202
4

https://resh.edu.ru/subject/lesson/6129/start/

https://resh.edu.ru/subject/lesson/4724/start/20411/

23

[Iepnenqukynspa
bI€ NPsAMBIE U
IUIOCKOCTH:
Teopema o0 Tpex
NEePHEHANKYISIPAX

24.10.202
4

https://hw.lecta.ru/student/zipilahela?provider=dnev
nik

24

25

[Iepnenqukynspa
BbIC IPSAMBIC U
IIJIOCKOCTH:
BBIYUCJICHUS JJINH
B MHOTI'OTpaHHUKAaX
IToBTOpeHue:
Ioniaan
MHOT'OYTOJIbHUKOB,

24.10.202
4

05.11.202
4

https://resh.edu.ru/subject/lesson/6127/start/221519/

https://resh.edu.ru/subject/lesson/1493/start/




dbopMyIIBI 115t
TUIOIIAACH,
COOOpaKeHHS
no1ooust

26

IToBTOpeHue:
TUTOTIA M
MHOTOYTOJIbHUKOB,
dbopMyIIBl st
TUIOIIAACH,
COOOpaKeHHS
oa00ust

07.11.202
4

https://resh.edu.ru/subject/lesson/1492/start/

27

[ToBTOpeHwue:
TUTOIIA M
MHOTOYTOJIbHUKOB,
dbopMyIbl 15
TUIOIIAACH,
COOOpaKCHHS
mog00ust

07.11.202
4

https://resh.edu.ru/subject/lesson/1491/start/

28

29

IInomanu ceuenuit
MHOT'OTPaHHUKOB:
TIJIOIIATN
IIOBEPXHOCTEN,
pa3pe3aHusi Ha
YacTH,
COOOpaKeHHS
noxoous

IInomanu ceueHnit
MHOTOTPaHHUKOB:
TIJTOTIATN
ITOBEPXHOCTEN,
paspe3aHus Ha
4acTH,
COOOpakeHUS
noxoous

12.11.202
4

14.11.202
4

https://resh.edu.ru/subject/lesson/5732/start/23384/

https://resh.edu.ru/subject/lesson/5732/start/23384/




KonTponbhas

pabora
30 "TIoBTOpEHHE: 14.11.202 https://uchi.ru
MHOT'OI'PaHHUKH, 4 o
ceUYeHUs
MHOT'OIPaHHUKOB"
O0béM Temna.
O0Bem https://resh.edu.ru/subject/lesson/4904/start/
31 IIPSIMOYTOJIBHOTO 4119' 11.202
napajuiejenumneaa
3amaun 00
3 yABOEHUU Ky0a, 0 21.11.202 https://resh.edu.ru/subject/lesson/4904/start/
KBaJIpatype Ky0a; 4 o
0 TPUCEKITUH YTJIa
CrepeomMeTrpuueck
We 3aJ1auu,
33 g}giiiilgje c 21.11.202 https://resh.edu.ru/subject/lesson/4904/start/
MPSIMOYTOJTBHOTO 4
napasuieNienumnena
[Ipukitagubie
3a/1a4yM, CBSI3aHHbIC
34 g g:g;f;CHeHI/ICM 26.11.200 https://resh.edu.ru/subject/lesson/4904/start/
PSIMOYTOJTBHOTO 4
napasuieNienumneia
35 S6;3¢;1;4;1p;m014 78.11.202 https://resh.edu.ru/subject/lesson/5629/start/
P 4
CrepeomeTrpuueck
36 ve 3a7a4H, 73.11.202 https://resh.edu.ru/subject/lesson/5629/start/
CBSI3aHHBIE C 4 o

BBIYUCIICHUEM




00BEMOB MPSMOK
IPU3MBI

37

38

39

[Ipukiagueie
3a/1ayu, CB3aHHbIE
¢ 00bEMOM
MPSMON MPU3MBI

Beruucnenue
00BEMOB TeT C
ITOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. O6pém
HaKJIOHHOM
MIPU3MBI

Brruucnenue
00BEMOB TEII ¢
ITOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. O0bEM
MTUPaMU/IbI

03.12.202
4

05.12.202
4

05.12.202
4

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

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/4046/start/23207/

40

41

42

dopmyna 06bEMa
UPaMUJIBI.
OtHowenune
00bEMOB MUPAMHU/T
¢ 00LIUM yTJIOM

dopmyna 06bEMa
UPaMUJIBI.
OtHoweHne
00BEMOB MUpaMU
C 00LIUM yTIIOM

CrepeomeTrpuueck
ue 3aJ1a4u,
CBSI3aHHBIE C
o0BEMamMu

10.12.202
4

12.12.202
4

12.12.202
4

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/4046/start/23207/




HaKJIOHHOH
HPHA3MBI

43

CrepeomeTrpuueck
ue 3a7aqH,
CBA3AaHHBIC C
o0BEMamu
IMUpaMuabl

17.12.202
4

https://resh.edu.ru/subject/lesson/4046/start/23207/
https://hw.lecta.ru/student/kuzitekehi?provider=dnev
nik

44

[Ipukiagubie
3aJla4d 10 TEMeE
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

19.12.202
4

https://hw.lecta.ru/student/kuzitekehi?provider=dnev
nik

45

46

[Ipukitagueie
3aJla4d 10 TEMeE
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
UpaMUIb
[IpumeHeHne
00BEMOB.
Brruncienue
paccTostHUs 10
IIOCKOCTH

19.12.202
4

24.12.202
4

https://hw.lecta.ru/student/zesugidobo?provider=dne
vnik

https://hw.lecta.ru/student/loxeguxino ?provider=dne
vnik

47

Kontponbnas
pabota "O0bEM
MHOTOTpaHHHUKA"

26.12.202
4

https://uchi.ru

48

Hunuaapudeckas
MIOBEPXHOCTb,
obpazyromue
LUJIUHIPUYECKOU
MOBEPXHOCTHU

26.12.202
4

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




49

Humuaap. [psmoit
KpyrOBOH
LHUJTUHAP.
[Inomans
MIOBEPXHOCTHU
HUAJTUHAPA

09.01.202
5

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

50

51

52

Konunueckas
MOBEPXHOCTb,
oOpazyromue
KOHHYECKOU
MOBEPXHOCTH.
Konyc
Ceuenue koHyca
MJIOCKOCTBIO,
napasieIbHON
MJIOCKOCTH
OCHOBaHUS

Yceu€Hnslit
KOHYC.
N300paxkeHue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

14.01.202
5

16.01.202
5

16.01.202
5

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/

Yceuénuniii KoHYC — ypok. ['eomerpust, 11 kiacc.

(yaklass.ru)

Yceu€HHbplll KOHYC U €ro CBOMCTBA * MareMaTHKa,
CrepeoMetpust * Dokchopa Yuedbnuk (foxford.ru)

53

54

ITinomans 60KOBOIH
MTOBEPXHOCTH U
MMOJTHOM
MTOBEPXHOCTH
KOHyca

ITnomanas OOKOBOMH
MTOBEPXHOCTH U
MMOJTHOM
MTOBEPXHOCTH
KOHyca

0.25

21.01.202
5

23.01.202
5

Yceu€HHplil KOHYC U €ro CBOMCTBA * MareMaTHKa,
CrepeomMetpust * Dokchopa Yuedbnuk (foxford.ru)

Yceu€HHbI KOHYC U €0 CBOMCTBA * MareMaTHKa,
CrepeoMerpust * Dokchopa Yuedbuuk (foxford.ru)




CrepeomeTrpuueck
ue 3a7a4u Ha
JI0KAa3aTeNbCTBO U

3anatm 110 TEMC «KOHVC» C pCICHUEM . TUIOIAAb

mosepxHoctH, 00seM B EI'D omuaiig (shkolkovo.net)

55 BBIYHCIIEHHE, 23.01.202  Ypok 6. Tena BpalieHus. IHiIMHap - I'eomerpust - 11
MOCTPOEHUEM 5 kynace - Poccuiickast 3JeKTpOHHAs IIKOoJIa
CCUCHUM (resh.edu.ru)

IAJIUHApPA, KOHYCa

CrepeomeTrpuueck

Y€ 3aJ1a4M Ha

JI0Ka3aTeJIbCTBO U VYpok 6. Tesia BpamieHusa. muauHap - 'eomerpus - 11

56 BBIUKCJICHHE, 28.01.202 | kyacc - Poccuiickast DJICKTpOHHAS IIKOJIa
IIOCTPOEHUEM 5 (resh.edu.ru)

CeUCHHI
LWIMHApA, KOHyca |
https://resh.edu.ru
TpKnanbic httDSf//yaklass.ru
57 3aJla4M, CBI3aHHEIC 30.01.202 https://foxford.ru . . .
’ https://urok.1c.ru/library/mathematics/virtualnye
C UWIMHAPOM 5
https://resh.edu.ru
TpuiaHbe https://yaklass.ru
58 3a7a4M, CBSI3aHHbBIC 30.01.202 https://foxford.ru . . .
’ https://urok.1c.ru/library/mathematics/virtualnye
C WIMHAPOM 5
https://resh.edu.ru/subject/lesson/4034/conspect/
https://www.yaklass.ru/p/geometria/l 1 -
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-

9 Cdepanmap (5)4'02'202 obem-shara-9289/re-1040aa35-398f-414a-a694-

9d196246abbc

60 Ilepeceuenue https://resh.edu.ru/subject/lesson/4034/conspect/




chepsl 1 mapa ¢ 06.02.202 = https://www.yaklass.ru/p/geometria/l1-
MJIOCKOCTBIO. 5 klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
Kacanue mapa u obem-shara-9289/re-1040aa35-398f-414a-a694-
cepsl 9d196246abbc
IUIOCKOCTBIO. Bun
U U300pakeHne
nrapa
Ilepeceuenue
cdepsl U mapa ¢
MJIOCKOCTBIO.
61 Kacanue mapa u 06.02.202 https://resh.edu.ru/subject/lesson/4034/conspect/
cdepsl
5
IUIOCKOCTBIO. Bup
U U300paxkeHue
nrapa
https://www.yaklass.ru/p/geometria/11-
VYpaBHeHMe klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
62 cdepsrt. [Inomanp 11.02.202 | obem-shara-9289/re-1040aa35-398f-414a-a694-
cdepsl U e€ yacten 5 9d196246abbc
https://www.yaklass.ru/p/geometria/11-
Crvmerpus klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
63 cdbepbi 1 mapa 13.02.202 | obem-shara-9289/re-1040aa35-398f-414a-a694-
5 9d196246abbc
Crepeomerpuueck
ue 3a7aud Ha
JI0KA3aTeNIbCTBO U https://www.yaklass.ru/p/geometria/11-
BBIUKCIICHHUE, klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
64 CBSI3aHHBIE CO 13.02.202 | obem-shara-9289/re-1040aa35-398f-414a-a694-
chepoit u mapom, 5 9d196246abbc

MOCTPOEHUEM UX
ceueHuu
IUIOCKOCTBIO




CrepeomeTrpuueck
ue 3a7a4u Ha
JI0KAa3aTeNbCTBO U
BBIYUCIICHUE,

https://www.yaklass.ru/p/eeometria/l1-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-

65 CBSI3aHHBIE CO 18.02.202  obem-shara-9289/re-1040aa35-398f-414a-a694-
cdepoii u mapom, 5 9d196246abbc
MOCTPOEHUEM UX
CeucHUI
IJIOCKOCTBIO
[Ipukianueie
66 3a1a4u, C]E»HSaHHBIe 20.02.202 https://resh.edu.ru/subject/lesson/5525/start/22875/
co ctepoii u 5
1apoM
[ToBTOpeHue:
OKPY>KHOCTb Ha https://www.yaklass.ru/p/geometria/l1-
IUIOCKOCTH, klass/makhozhdenie-obemov-tel-10440/kak-naiti-
67 BBLIUKCIICHUS B 20.02.202  obem-shara-9289/re-1040aa35-398f-414a-a694-
OKPYXHOCTH, 5 9d196246abbc
CTaH/IapTHbHIE
moao00ust
Pasmanbie https://resh.edu.ru/subject/lesson/5525/start/22875/
68 KoMOHHALWHK Te 0.5 25.02.202 | https://resh.edu.ru/subject/lesson/4906/start/
BpaIlleHUs U 5
MHOTOTPaHHUKOB
?,?;i:ino reme https://resh.edu.ru/sub?ect/lesson/5525/start/22875/
69 27.02.202 @ https://resh.edu.ru/subject/lesson/4906/start/
MMOBEPXHOCTH s
BpanieHus"
?”Ell“ﬂei?ilno reme https://resh.edu.ru/sub?ect/lesson/S525/start/22875/
70 27.02.202 | https://resh.edu.ru/subject/lesson/4906/start/
MOBEPXHOCTH 5
BparieHus"
71 KonTponbHas https://uchi.ru




pabora "Tema u
[IOBEPXHOCTHU
BpaieHus"

04.03.202
5

O0BéM TUIHHIIPA.
Teopema 06

https://resh.edu.ru/subject/lesson/6300/conspect/224
89/
https://www.yaklass.ru/p/eeometria/l1l-

2 00BEME IpMOTO (5)6'03'202 klass/nakhozhdenie-obemov-tel-10440/kak-naiti-

HWIMHIpA obem-tcilindra-9284/re-22598091-cccd-4794-9f05-

2db7¢1d0757f

Brruancienue

00BEMOB TeJI C https://resh.edu.ru/subject/lesson/4046/main/

ITOMOIIBIO
73 ONPEAEIEHHOIO (5)6'03'202 https://resh.edu.ru/subject/lesson/4903/conspect/

uaTerpaia. OobéM

KOHycCa

Iioman 60KoBoi https://www.yaklass.ru/p/geometria/l 1-

. klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
74 Eorllaoeﬂi?{icm 0.5 11.03.202  obem-konusa-9287/re-9e3463d0-ce88-4261-8f8b-
P 5 c681519ffae7

KOHyca

CrepeomMeTrpuueck

v 3a]1atH, https://findslide.org/matematika/obyom-tsilindra-i-
75 CBASARHBIC © 13.03.202 = konusa-zadachi-prakticheskogo

BBIYUCIICHUEM 5

00BEMOB

IWIMHApA, KOHyca |

[IpuxnanHeie

igﬂg:ngz;)I:eMe https://findslide.org/matematika/obyom-tsilindra-i-
76 13.03.202 = konusa-zadachi-prakticheskogo

IO U } 5

MOBEpXHOCTEH

Ten"
77 O0BéM mrapa u https://resh.edu.ru/subject/lesson/4910/conspect/




IapOBOTO
cexropa. Teopema
00 00BEMe mapa.
[Tnomane cheps.
CrepeomMeTpriecK
ue 3a7aud,
CBSI3aHHBIE C
BBIYMCIICHIEM
00BEMOB 1m1apa,
1apOBOTO
CerMeHTa 1
IIApOBOT0 CEKTOpa

18.03.202
5

78

79

[Ipukitagueie
3a/1a4yM 10 TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM 11apa u
TUIOMIAIBIO c(hephl.
CooTHoteHust
MEXIY
TUTOTIAISIMH
IIOBEPXHOCTEU U
00bEMaMu
MOJI0OHBIX TeN

ITogoOHEbIE TEa B
MIPOCTPAHCTBE.
3menenune
o0Béma npu
OA00MH.
CrepeomMeTrpuueck
M€ 3a1a4H,
CBSI3aHHBIE C
BBIUHCIIEHHEM
00BEMOB Tl U

20.03.202
5

20.03.202
5

https://resh.edu.ru/subject/lesson/4910/train/

https://resh.edu.ru/subject/lesson/6300/conspect/224
89/

https://www.yaklass.ru/p/eeometria/l1-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-tcilindra-9284/re-22598091-cccd-4794-9f05-
2db7c1d0757f




IIomanaeu
IIOBEPXHOCTEN

80

Kontponbnas

n
pabora "Ilnomaamn
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten"

01.04.202
5

https://uchi.ru

81

JBrxenus
MIPOCTPAHCTBA.
OrobpaxxeHus.
JIBMOKECHUA U
paBeHcTBO (uryp.
OO011ne cBolicTBa
JIBIDKEHUN

03.04.202
5

https://resh.edu.ru/subject/lesson/6297/start/

82

Buasl nemkxennii:
napasiebHbIN
MEPEHOC,
LEHTpaJIbHast
CUMMETpHUSI,
3epKaibHas
CUMMETpHUS,
MOBOPOT BOKPYT
IPSAMOi

0.25

03.04.202
5

https://resh.edu.ru/subject/lesson/6297/start/

83

84

[Ipeo6pazoBanus
nonoOus. [psmas
u cepa Diinepa
I'eomeTpuueckue
3a7a4M Ha
NpUMEHEHHE
JOBHUXXCHUSA

08.04.202
5

10.04.202
5

https://resh.edu.ru/subject/lesson/5731/main/22411/

https://resh.edu.ru/subject/lesson/5731/main/22411/

85

Kontponbnas
pabota "BekTopbl
B IIpocTpaHcTBe"

10.04.202
5

https://uchi.ru




Oo6o061aroiee
noBTopenue 11
MMOHATHH U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye

86 15.04.202
CHCTEeMaTH3aIlns
3HAHUIL: 5
"I : https://resh.edu.ru/subject/lesson/5732/start/23384/
apaJIeIbHOCTh
TPSIMBIX H
IJIOCKOCTEH B
npoctpaHcTae"”
O6oOmaroree
nosropenue 11 https://resh.edu.ru
MOHSITHIL 1 https://yaklass.ru
METO/I0B Kypca https://foxford.ru
87 reomerpun 10-11 17.04.202  https://urok.lc.ru/library/mathematics/virtualnye
5
ftaceos, https://resh.edu.ru/subject/lesson/5732/start/23384/
CHCTEMAaTH3allHs
3HaHMUU: "BekTopsl
B IIpocTpaHcTBe"
O06o0maroree
Egiﬁg‘;ﬁ?e 1 https://resh.edu.ru
METOJIOB KypCa https://yaklass.ru
https://foxford.ru
88 reoerpun 10-11 17.04.202 https://urok.1c.ru/library/mathematics/virtualnye
KJIaCCOB, 5
CHCTeMaTH3aIlHs
3HaHUU: "BekTopsl
B ITPOCTpaHCTBE"
O06o0maroree https://resh.edu.ru
noBTopenue 11 https://yaklass.ru
89 TTOHATHH U §2'04'202 https://foxford.ru

METO/IOB Kypca

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




reomerpun 10-11
KJIACCOB,
CUCTeMaTU3aIHs
3HaHuii: "O0beM
MHOTOTpaHHUKA"

https://resh.edu.ru/subject/lesson/5732/start/

Oo6o061aroiee
noBTopenue 11
MMOHATHH U

METO/IOB Kypca

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru
https://urok.1c.ru/library/mathematics/virtualnye

90 reomerpu 10-11 24.04.202 https://resh.edu.ru/subject/lesson/5732/start/
KJIaCCOB, 5
CHCTEMAaTH3aLlH
sHanuii: "O0peM
MHOTOTpaHHUKA"
O6o6maromee
noBTopenue 11
MIOHATHH U https://resh.edu.ru
METOJIOB Kypca https://yaklass.ru
reometrpun 10-11 https://foxford.ru
91 KJIacCOB, 24.04.202 https://urok.1c.ru/library/mathematics/virtualnye
CI/ICTel\faTI/BaI_[I/I}I 5 https://resh.edu.ru/subject/lesson/5629/start/
3HAHMIA:
"ITmomanu
MTOBEPXHOCTH U
00BEMBI KPYTJIIBIX
Ten"
Oo6o6maromee https://resh.edu.ru
HOBTope:HI/Ie 11 https://yaklass.ru
MMOHATHH U https://foxford.ru
92 METOHO0B Kypca 29.04.202 | https://urok.lc.ru/library/mathematics/virtualnye
reometpun 1011 5

KJIaCCOB,
CHUCTEMAaTU3aIUI
3HAHWH:

https://resh.edu.ru/subject/lesson/6129/start/

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




"TTnomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX
Ter"

93

Hrorosas
KOHTPOJIbHAS
pabora

06.05.202
5

https://uchi.ru

94

HWrorosas
KOHTPOJIbHAS
pabora

08.05.202
5

https://uchi.ru

95

96

97

IToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3allHs
3HAHHI

HcTopus pa3BuTHs
CTEPEOMETPUH KAK
HayKH U €€ poJib B
pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus
CTEPEOMETPUN KAK
HayKHU U e€ pojb B
pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

08.05.202
5

13.05.202
5

15.05.202
5

Ypok 11. nepneHanKynapHoOCTb nnockocTen - NeomeTpus -
10 knacc - Poccuiickas anekTpoHHas wkona (resh.edu.ru)

https://foxford.ru
bubmuoreka [{OK https://m.edsoo.ru/

https://yaklass.ru
bu6mmoteka IIOK https://m.edsoo.ru/

98

Hcropus pa3Butus
CTEPEOMETPUN KaK
HayKH U €€ poJib B

15.05.202
5

bubmuoreka [IOK https://m.edsoo.ru/7f41al2c




99

pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUHU KaK
HAYKH U €€ POJIb B
pa3BUTHHA
COBPEMEHHBIX
VHKCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

20.05.202
5

bu6nunoteka LIOK https://m.edsoo.ru/7f41al2c

100

101

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKH U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus
CTEPEOMETPUN KAK
HayKHU U e€ pojb B
pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

20.05.202
5

22.05.202
5

bu6nunoteka LIOK https://m.edsoo.ru/7f41al2c

https://resh.edu.ru/subject/lesson/2509/start/

bu6mmoteka IIOK
https://m.edsoo.ru/

102

Hcropus passurus
CTEPEOMETPUN KAK
HayKHU U €€ pojb B
pa3BUTUHN
COBPEMEHHBIX

22.05.202
5

https://resh.edu.ru/subject/lesson/1490/start/

but6mmoreka [IOK
https://m.edsoo.ru/




WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

OBII[EE
KOJIMYECTBO YACOB
T10 [TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
Artanacss JI.C., byty3oB B.®., Kagomues C.b., [1o3nsk O.I'., Kucenesa JI.C.

['eometpust. 10—11 kmaccel: YueOHUK 111 0011I€00pa30BaATENBHBIX YUPEIKICHUN.

M.: IIpocBemenue, 2020

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

AranacsH JI.C., byry3oB B.®., Kagomues C.b., [To3nsk O.I'., Kucenesa JI.C.
['eometpusi. 10—11 knaccwl: YueOHUK 11 00111€00pa30BaTEIbHBIX YUPEKICHHM.
M.: IIpocBemenue, 2020

Kogsanesa I'.11, Ma3yposa H.I. reometrpus. 10-11 kimaccel: TeCTHI 17151 TEKYIIETO
1 00o001aronero KoHTpois. — Boarorpan: Yuurens, 2020

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpuu ajist 7 — 11
kiaccoB. — M.: IIpocsemenue, 2020

C.M. CaaksiH, B.®. byty3os. U3yuenue reomerpuu B 10 — 11 knaccax:
MeTtoauueckue pekoMeH1auuu K yueouuky. Kuaura nist yuurens. — M.
ITpoceenienue, 2021

b.I'. 3uB. Jlugaktnueckue Mmatepualsl o reomerpun i 10 knacca. — M.

ITpocenienune, 2020 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

https://yaklass.ru

https://foxford.ru

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

https://uchi.ru

http://www.fipi.ru/ — OUIIN
http://4ege.ru/ — 4 EI'D py
https://ege.sdamgia.ru/ — Pemry EI'D

https://urok.apkpro.ru/
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