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HOACHUTEJBHAASA 3AIIMCKA

['eoMeTpus siBIsieTCA OAHUM U3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK Kak OO0ECIeUUBAET BO3MOXXHOCTh W3YUYEHHUS] JAUCHUILIUH
€CTECTBEHHO-HAYYHON HAIIPABIEHHOCTH M MPEIMETOB T'YMaHMTApPHOTO IUKJIA.
[TockobKy nOorHYecKoe MbllIeHrue, GOpMUPYEMOe MPU U3YUEHUU 00YyUYaIOIIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, MPHU JIOKA3ATEIBCTBE TEOPEM W MOCTPOEHUH
LEMOYKHU JOTHYECKUX YTBEPKIACHUN MPU PEIICHUN TEOMETPUUECKHUX 3a7a4, YMEHUE
BBIJIBUTATh W OINPOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO WCHOJIB3YIOTCA IpPH
pELICHUH 337a4 €CTECTBEHHO-HAyYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a/]a4.

Llenp ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIbHBIX CIIOCOOHOCTEH 00yYaroOUXCs MPU U3YUYECHUH
r€OMETPUHU, KaK COCTaBJISAIOLIEH mpeaMeTHOW obmactn «Maremaruka u
uH(pOopMaTHKa» yepe3 00ecreueHne BO3MOKHOCTH PUOOPETEHUS U UCTIOJIb30BAHUS
OoJiee TITyOOKUX T€OMETPUUYECKUX 3HAHUM U NEUCTBUM, cieU(PUIHBIX T€OMETPUH,
1 HEOOXOJIUMBIX ISl YCIENTHOTO MPOo¢deCCHOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[IpuopuTeTHBIMU 3aJayaMy Kypca TE€OMETPUU Ha YTIyOJIEHHOM YPOBHE,
PaCHIMPSIONINMU U YCUIUBAIOIIMMU Kypc 0230BOT0 YPOBHS, SIBIISIFOTCS:

paclIpeHue NpeACTaBICHUS O TEOMETPUH KAK YaCTU MUPOBOM KYyJIbTYpPhI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAOIIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOXHEUIIINX MAaTEMAaTUYECKUX MOJENAX, IMO3BOJSIONIMX OIHUCHIBATH M HU3y4aTh
pa3HbIE SABICHUS OKPYKAIOLIEr0 MUpPa, 3HAHUE MTOHATHIHOTO aImapara mno pasfaeiny
«CTtepeoMeTpusi» yueOHOro Kypca reOMETpUH;

dbopmMupoBaHUE€  YMEHHSI  BIaJleTh ~ OCHOBHBIMM  TOHSTUSAMH O
MPOCTPAHCTBEHHBIX (PUTYypax M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHUE WX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJIUTH
HECTaHJapTHbBIE CIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACIIO3HABATh HA YEPTE)KAX, MOJEISX U B PEaJTbHOM
MHpPE MHOTOTPAHHUKM M Tela BpPAUICHUS, KOHCTPYHPOBATH T€OMETPUUYECKHUE
MOJENH;

(GopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUN;

dbopmMupoBaHUE YMEHHS BIAJE€Th METOJIaMH JOKAa3aTeIbCTB U aJrOPUTMOB
pELICHUs, yMEHUS UX TPUMEHSTh, IPOBOJAUTH JOKA3ATEIbHBIE PACCYKICHUS B XOIE
pelIeHnsl CTEpEOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHHUEM,
(dopMHpOBaHHE MPEIACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B TPOBEACHUU
JEAYKTUBHBIX PACCYXKIACHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00yUaromMXcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUU:
YMEHHSI PaCclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallUM, HCCIEOBAHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEpIPETALNH MOTyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIepKATEILHBIMU JUHUAMHU yuyeOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tena BpameHus», «BekTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUU Ha YIIyOJIEHHOM YpoBHE 00yuenus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEpPKATEJIbHBIM JMHUSIM Yy4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUM  pacmpejensieTcss He  TOJbKO MO
COJIepKaTeNIbHbIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoi paboueit
MpOTPaMMBbl, paclpeieIEHHbIM MO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIUIIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpaianuch HEOAHOKpPaTHO. OTO TO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYalOlUXCs, pACIIUPAS U yIIIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus s auddepeHuranuu  o0ydeHUs, TMOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECHeuuTh YriayOJaEéHHOe
M3YyUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYCHHS MaTeMaTHUKH C
yuéTtoMm BbIOOpa Oyayiei mpodeccun, obecrnedrBas MPEEMCTBEHHOCTh MEXKIY
001IMM U Mpo(ecCHOHATBLHBIM 00pa30BaHHUEM.

Ha wu3ydenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpeOMETpUU. ToOuka, mOpsiMas, IIOCKOCTb,
npocTpadHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKArOIIUeECs,
MnapajyieJibHble W CKpeluBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsameIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaAJIICIbHBIC
MPSAMBIE B POCTPAHCTBE, NAPATUIENBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOM
u 1miockoctu. [lapamiensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300pax)KeHUE
¢uryp. OCHOBHBIE CBONCTBA MapaJlIEIBLHOTO MpOoeKTHUpoBaHUs. M300paxeHue
¢buryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIYy MPSMBIMU B IpocTpaHcTBE. [lapamnenbHOCTh MITOCKOCTEN: MapalIeIbHbIE
IUIOCKOCTH, CBOMCTBA MapaIEIbHBIX IJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuielenumnes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapauIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIICHAUKYJISIPHON IJIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepnieHauKyNSp M HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUIOCKOCTH, MPOEKIHS GUTYPBI HA TUNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx
MEPIIEHAUKYISIpaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOW MU MJIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBoMCTBA IIOCKUX YTIIOB MHOTOTPAaHHOTO yTiia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JIJIs1 TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKu

Bunsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi ¥ MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, npsAMOYTOJIbHBIN MTapaJIEIENUNE] U €T0 cBoMcTBa. KpaTuaiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopeMma [ludaropa. [lupamuna: n-yronpHas nupaMmujia, TpaBUiibHAS U yCEUEHHAs
nupamunbl. CBolicTBa péOep M OOKOBBIX TIpaHEH MNPABUIBLHON MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKU: TpPABUJIbBHAS MpHU3Ma W MPaBWIbHAS NHUpPaMHUIA,



MpaBUJIbHAS TPEYTOJIbHAS TUPaMUJIa U TPABUIbHBIN TETpadap, kyO. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, TOJCKa3P U UKOCABIP.

Brluncnenne SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliu, YTJIbL.
[Inomans OOKOBON MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOi1 Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MNUpPaMHbI, TEOpEMa O
TJIONIAIA YCEUEHHON MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B TMPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieyienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABICHHBIE W IMPOTHUBOIOI0KHO
HaMpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXXEHUSI BEKTOPA HA YHUCIIO.
[TonsAaTne KOMIIaHapHbBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BekTopaMm. lIpsMoyrosibHas  cucrema  KOOpJIHMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBs3b MEXIYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAaMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[lonatus: UUAMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyroliue MoBepxHocTeld. Tema BpalieHUs:
LIUIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue chepsl
U MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten BpallleHUs] Ha
miockocTu. Pa3épTka nunuuapa u konyca. Cummerpus cepsl U mapa.

O6bEM. OcHoOBHBIE CcBOMCTBa O00BEMOB Tein. TeopemMa 00 o0O0béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsamoil u
HAaKJIOHHOW MPU3MBbl, HWIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CerMeHTa.

KomOunanuu Ten BpamieHus U MHOTOrpaHHUKOB. [Ipu3ma, BhOucaHHas B
LIUJUH]p, ONHCaHHas oOKoJIo uuiauHapa. Ilepeceuenue cdepsl u Mmapa ¢
mnockocTeio. Kacanme mapa u cdepsl miockocteio. [loHSATHE MHOTrOrpaHHUKa,
OMMCAHHOTO OKoJIO c(depbl, cdepbl, BNHCAHHON B MHOTOIPAHHUK WJIH TEJIO
BpaIlEHUS.



[Inomaas MOBEPXHOCTH LUIUHJpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH TOBEPXHOCTEH
nofaoOHbix Quryp. IIpeoOpazoBanue momoOusi, romoretus. Pemienue 3agauy Ha
IJIOCKOCTH C UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TE€J BPAIlEHUsI: CEUYCHUS IUITMH]Ipa
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUsi KoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIIME Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIIEe/I0OB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJ IMEepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Oniepannu HaJl BEKTopaMu. BekTopHOe yMHOKEHHE
BeKTOpoB. (CBoOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyroibHas cuctema
KoopAuHAT B mpoctpancTtBe. Koopaunatel BekTopa. PasnoxeHue BekTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBMKEeHUA B IPOCTPAHCTBE

JIBuxenust nmpoctpanctBa. OToOpaxkeHus. [IBr>keHuss U paBeHCTBO (Quryp.
OOmue cBoicTBa MABWKEHUM. Buabl ABWXKEHWN: MNapauieNbHBIA IEepeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmomoous. [lpsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO O0IIEeCTBA, MPEACTABICHNE O MATEMAaTUUECKHUX
OCHOBax (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoLeAYyp
rpaKJaHCKOro  obmiectBa  (BBIOOpBI,  ONpPOCHI U JIPYyroe), yMeHHue
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
(YHKIUSMU 1 HA3HAUYCHHUEM;

2) maTpUMOTHYECKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHWKH, LEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUM B JPYTMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUUYECCKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETro;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHpPY, BKIIOUYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, PEIICHUMN, paCCYKI€HHUM, BOCIPUUMYHUBOCTD K
MAaTEMATHYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
HMHTEpEcax 3JI0pOBOro U 0€30MacHOro oopasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTHbIXa, peryisipHas ¢U3UYecKass aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPH 3aHATHUSAX COPTUBHO-03J0POBUTEIBHOMN AEITEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPODECCHOHAIBHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuiedt mnpodeccu U peaTu3oBbIBaTh COOCTBEHHbIC IKU3HEHHBIE IUIaHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4ecKOMy  OOpa3oBaHUIO WU



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJIeHHOCTH;

7) 3KoJI0rH4ecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIIMAJIbHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOieM, OpUeHTAITUS
Ha TPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJiS peIIeHUus 3agad B 00JacTh
OKpY>Karolel cpenpl, IIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JITIsl OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U 00I1IECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM
HayKH Kak cepbl YeJIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS PA3BUTHS [IUBUJIM3ALIMH, OBJIAJCHUE S3BIKOM MaTeMAaTHKH U MAaTEeMaTHYECKOM
KyJbTYpOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH TPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Bba3oBble Joruueckue aeiicTBUuA:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIIEHUN MEXKIYy MOHATUSAMH, (QOPMYITUPOBATH
onpeeNieHHs OHITUHM, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaIiuy,
OCHOBAHUS [ 000OIIEHHS U CPABHEHUSI, KpUTEPUU ITPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIHpPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTENbHbBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKIAECHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOW 3anaud  (CpaBHUBATh HECKOJBKO
BAPUAHTOB PEILICHUs], BRIOUpPATh HanbOoJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, KCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH UHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TIUYHBIX BUAOB U (hopM
MPEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepCaJbHbIE Y4eOHbIE JeiCTBUS

OO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJSIMU OOIIEHUs, SICHO, TOUYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IOSICHEHHS II0 XOJAYy peIIeHUs 3aJauu,
KOMMEHTHUPOBAThH MOJTYYSHHBIN pe3ybTaT;

B X0Jie 00CYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
MpoOJeMBbl, peIIaeMor 3aaadd, BBICKA3bIBaTh WJIEW, HAIlleJICHHbIE Ha IIOMCK
pElIeHUs, COIMOCTaBJISITh CBOU CYXIEHUSA C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iWyue U CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUIEHUS € Y4E€TOM 3ajad
MpEe3eHTaIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPyMNIoOBBIX (hopmax paboThl (0OCyxkIaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH MPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaromuiics HayquTCs:

e CBOOOJHO ONEpUPOBaTh OCHOBHBIMU IMOHATUSMHU CTEPEOMETPUU TPHU
pELIEeHNH 3a7a4 ¥ IPOBEIECHUN MAaTEMaTHYECKUX PACCYKIACHUN;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIacCCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpUpPOBaTh NOHATUSAMHU, CBS3aHHBIMH C YyIJlaMHd B
IIPOCTPAHCTBE: MEXKIAY IPSMBIMM B IPOCTPAHCTBE, MEXAY NPSIMON H
IIJIOCKOCTBIO;

e CBOOOJIHO ONEpUPOBATh NOHATUSIMH, CBA3aHHBIMU C MHOIOTpaHHUKAMH;



e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpU3MA,
MUpaMuia, NPSMOYTOJIbHBIN Mapalienenumnes, kyo);

e Kkiaccu(uIUpoBaTh  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHUS IS
KJ1accu(uKaluu,

e CBOOOJHO ONEPUPOBATH MOHSTUSIMHU, CBSI3aHHBIMHM C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBIMNOJHSTH napasuiesibHOE, LEHTpaJIbHOE U OpPTOrOHAIBHOE
MIPOEKTUPOBAHUE (PUTYP HA TIIOCKOCTh, BHIMOJIHATH U300paxeHust Guryp Ha
MIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB Pa3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUKUCIATH IUIOMIAJAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpHU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJI C IPUMEHEeHHEM (HOPMYII,

e CBOOOJHO ONEPUPOBATH MOHSITUSMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBHIL;

e CBOOOJHO OMEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W
Hax0/ICHUE TeOMETPUUYECKUX BETUUNH, TPUMEHSISI U3BECTHBIE METO/IbI IPU
pelIeHnd MaTEeMaTHYEeCKUX 3a7ad TOBBIINIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHSTH TMPOCTEUINIME TMPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ad;

e WU3BJIEKaTh, MPEOOPA30BBHIBATHL W HHTEPHPETUPOBATH HUHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHSATH TOJYUYEHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBaTh pEaIbHbIE CUTyallUM, MPUMEHATh M3YUYEHHBIE MOHATHUS B
mpolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd CcQOpMyJIHpPOBaHHON
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYAIlMd Ha S3bIKE TE€OMETPHUH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJENH C UCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUM U TEOpeM, ammapara aiareOpbl, pelarbh MPaKTUYECKUE 3aJauu,
CBSI3aHHbBIE C HAXOXKJICHUEM I'eOMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.

K koniy 11 kiacca oO0yyaromuiics HayquTCst:



CBOOO/JIHO OIEpPUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C LUJIUHIPUYECKOM,
KOHMYECKOM U CchepruyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHITUSMHU, CBI3aHHBIMH C TE€JIaMU BpAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoii U mapowm;

pacrio3HaBaTh Tena BpamleHus (IUIUHApP, KOHyC, cdepa W 1Iap) U
OOBSICHSITH CIIOCOOBI MOYYEHUs TE BpallleHNUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIoyiokeHune chephl U MIOCKOCTH;
BBIYUCIISATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U TUIOHIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB M TENl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII,

CBOOO/IHO OIEpUPOBATHh MOHSITUSMH, CBA3AHHBIMU C KOMOWHAIMSIMU TEl
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMHUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIM TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIECHHUSI MEXKY TUIOIIA/ISIMU MOBEPXHOCTENH U 00bEMaMuU
MMOJOOHBIX TE;

n3o0paxath u3yudaemble (UTYpPHI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHUS;

W3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HH(POpMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
peniaTh TEOMETPUUECKUE 3a/1a4l Ha BRIYUCIICHUE YIJIOB MEKTYy MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTHU, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO METO/Ia MPU PELICHUH;
CBOOOJHO ONEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JIBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHII;

BBITIOJHATh M300paX€HUsT MHOTOTPAHHUKOB U TeJl BpalllEHUS MpU
napajuieiIbHOM  TEpPEeHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pKaJbHOU
CUMMETPHH, PU MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB M TEJ BPAIICHUS: CEUCHUS LIIMHAPA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TlapajuieNbHbIe
OCHOBAHUIO U IPOXOSIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOJAbl TOCTPOCHHS CEUEHHIH: METOJA CIEJ0B, METO]
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEeH MIIOCKOCTH;



JTIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHUS;

MIPUMEHSTh TeoOMeTpuyYecKre (PakThl JJIsi PELICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIaraloliuX HECKOJIbKO IIIaroB pPEIICHUs, €CIU YCIOBHUS
MIPUMEHEHHMS 3aJaHbl B IBHOU M HEIBHOM (popme;

pemaTth 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHHH W
Hax0XJICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHSITH MOJTYYCHHBIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATh
U OIECHMBATh peajbHbIE CUTyallUH, MNPUMEHSATh H3YYEHHBIE MOHSATHUS,
TEOpPEMBI, CBOMCTBa B TMpPOIECCE I[OMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMynpoOBaHHON MPOOIEMBI, MOJEIUPOBATh peaibHbIE CUTYyallUH Ha
SI3bIKE TEOMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
F€OMETPUYECKUX TOHSATUH U TEOpeM, ammapara anreOpbl, peuarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKHUX
BEJINYUH,;

UMETh TpEACTaBlICHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS FEOMETPUHU Kak
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.
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TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacoB JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM Kontpoabmsie | TpaxTieckie (uudposrbie)
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeI
1 BBenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U INIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneH;[mEynﬂpHocn, IPSIMBIX U 75
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYIIIBl ¥ pacCcTOSHUS 16 1
6 MHoOrorpaHHuKu 7 1
7 BekTopsl B IPOCTPaHCTBE 12
] HOBTOPCHI/IC, 000011IeHNE U CHCTEMATH3AIIH 5 )
3HAaHUHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne ni/m IpOTpaMMBL pasi Beero Konrtpouabnbie | IIpakTnueckue f)lé p(zll):'}:)B ar e.J)'ILHbI e
padoThI padoThI pecype
1 AHanutuuyeckas reoMeTpus 15 1
) [ToBTOpEHwME, 0606H.[€HI:I€ u 15 1
cUCTEeMaTu3aIusl 3HAaHU I
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KpPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwME, 0606H.[€HI:I€ u 17 )
cUCTEMaTu3aIus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB MpumepH
Ne asn daxkTHye DJICKTPOHHEIE
n/ Tema ypoka Kontpoas | IlpakTtn aaTa cKasl JaTa UHpPOBEIE
I Bcero HbIe yeckmne u3yaeHu | msyaernn o0pa3oBartenb
padoThbI padoTbI a HbIe pecypchl
OcHoBHBIE TIpaBUIIa U300pAKEHHS HA https://resh.edu.r
1 PUCYHKE IIJIOCKOCTH, apaJUICIIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEJIMHBI OTPE3Ka b
[ToHATHs cTEpeoOMETpUH: TOUKa, Ipsimasi, los https://resh.edu.r
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE Hexens u
2 IIpaBWJIa U300paXEHMsI Ha PUCYHKE 1 c11m08
TUIOCKOCTH, NMApaJUIEIbHBIX MPSAMBIX
CeHTS0ps
(0Tpe3koB), cepeIMHbI OTpE3Ka
[TonsaTus: mepecexaromuecs mioCKOCTH, https://resh.edu.r
3 [IEpECEKAIOIIMECS IPsIMasi U IUIOCKOCTb; 1 u
MOJTYTIPOCTPAHCTBO
[TonsaTus: mepecexaromuecs mioCKOCTH, 2-51 https://resh.edu.r
4 [IepeCEKArOIIMECs IpsiMasi U IVIOCKOCTb; 1 HeJemns u
IIOJIYIIPOCTPAHCTBO cllmol5
MHororpaHHUKH, U300paKeHHe CEHTAOPSI https://resh.edu.r
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 u
HECYIIECTBYIOIIHNX O0HEKTOB
MHororpaHHUKH, U300paKeHne https://resh.edu.r
6 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 u
HECYIIECTBYIOIIHNX O0HEKTOB
7 AKCHOMBI CTEPEOMETPHHU U TIEPBBIC 1 3-s https://resh.edu.r
CJICAICTBUS U3 HUX Hesems u
AKCHOMBI CTEPEOMETPHHU U TIEPBBIC ¢ 18 1o 22 https://resh.edu.r
8 1 CeHTS0ps
CJICACTBUS U3 HUX u




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieactBus u3 HUX. CrnocoObl 3a1anus

https://resh.edu.r
u

IJIOCKOCTEN

? NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs NPSIMBIX U TNIOCKOCTEH
N300pakenne ceueHuil nmupamMusl, Kyoa u 4-51 https://resh.edu.r
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX Heses u
10 pEbpa. M300paxkeHne nepeceueHust c25mo 29
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue CeHTS0ps
MIOCTPOCHHBIX CEUCHUH Pa3HBIMH LIBETAMH
N300pakenne ceueHuil nmupamMusl, Kyoa u https://resh.edu.r
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 uxX u
11 pEbpa. M300paxkeHne nepeceueHust
IIOJIyYEHHBIX III0CKOCTEN. PackpammmBanue
MIOCTPOCHHBIX CEUCHUH Pa3HBIMH LIBETAMH
N300pakenne ceueHuil nmupamMusl, Kyoa u https://resh.edu.r
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX u
12 pEbpa. M300paxkeHne nepeceueHust
MIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEUCHUH Pa3HBIMH LIBETAMH
N300pakenne ceueHuil nmupamMusl, Kyoa u 5-s https://resh.edu.r
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 uxX Hesems u
13 pEbpa. M300paxkeHne nepeceueHust c2mo6
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue OKTSIOpsI
MIOCTPOCHHBIX CEUCHUH Pa3HBIMH LIBETAMH
. https://resh.edu.r
14 Meropn cie0B i IOCTPOEHUS CEYEHUN u
MerTopa cie10B Ui HOCTPOCHUS CEUCHUI. https://resh.edu.r
15 CaolicTBa niepece4eHU MPSIMBIX U u
IIJIOCKOCTEN
MerTo[ ciie1oB [IJIsl TOCTPOSHUS CEUSHUH. 6-51 https://resh.edu.r
16 CaolicTBa niepece4eHni MpsSIMBIX U HeJemns u




[TocTpoeHue ceueHuii B mupamue, Kyoe c9mo 13 https://resh.edu.r
17 10 TPEM TOYKaM Ha }:U)é6pax. Coznanue OKTSIOpsI u

BBIHOCHBIX YEPTEKEH U 3aIUCh 11aroBs

MIOCTPOCHHSI

[TocTpoeHue ceueHuii B mupamuie, Kyoe https://resh.edu.r
18 10 TPEM TOYKaM Ha }:U)é6pax. Coznanue u

BBIHOCHBIX YEPTEKEH U 3aIiCh 11aroBs

MIOCTPOCHHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe 7-5 https://resh.edu.r
19 o TpéM Toukam Ha pébpax. Co3nanue Helels u

BBIHOCHBIX YEPTEXKEH U 3aMNCh 11aroB c 16 mo 20

IIOCTPOEHHUSI OKTSIOpsI

ITocTpoeHue ceuenuii B nupamue, Kyoe https://resh.edu.r
20 10 TPEM TOYKaM Ha }:U)é6pax. Coznanue u

BBIHOCHBIX YEPTEKEH U 3aIUCh 11aroBs

MIOCTPOCHHSI

[ToBTropenue muanumeTpuu: Teopema o https://resh.edu.r
21 MPONOPIHMOHANBHBIX 0Tpe3kax. [TomoOue u

TPEYTOJbHUKOB

[ToBropenue maanumeTpuu: Teopema 8-51 https://resh.edu.r
2 Menenas. PacueTsl B ceUeHHsIX Ha Helels u

BBIHOCHBIX 4YepTexax. Mcropus pa3Butus c 23 o 27

IUTAHUMETPUH U CTEPEOMETPUHI OKTSIOpsI
23 KonrponsHas padora "AKCHOMBI

crepeomerpun. Ceuenus"

B3anMHoe pacronoxeHue IpsMbIX B https://resh.edu.r

npoctpaHcTBe. CKperuBaromumecs u
24 npsiMble. [Ipu3Haky cKkpeluBaroIuxcs

npsmMbix. [TapanienbHbie psiMBIC B

MIPOCTPAHCTBE

Teopema o cyiecTBOBaHUH U 9-s1 https://resh.edu.r
25 €UHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON Helels u

JTAHHOU MPSIMOM, IPOXOASLIEN YEPE3 TOUKY




IIPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU

c¢71mo 10

npsMoi. JlemMma o nepece4eHun HOSOPS

NapajIeNIbHBIX MPSIMBIX IIIOCKOCTHIO

[MapannensHOCTh Tpex mpsiMbIX. Teopema o https://resh.edu.r
26 TPEX MapajuleIbHbIX NPsMBIX. Teopema o u

CKPELIMBAIOIINXCS TPSIMBIX

[MapannenbHOE MPOSKTUPOBAHHUE. https://resh.edu.r
27 OcCHOBHBIE CBOWCTBA MAPaLICITBHOTO u

poeKTHpoBaHus. M300paxkeHne pa3HbIX

¢buryp B napajsieabHON MPOESKIUU

LentpanpHas npoekuus. Yroi ¢ 10-s https://resh.edu.r
28 COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII HeJemns u

MEX1y TPSIMbIMHU cl13mo 17

3amaun Ha IOKA3aTeIbCTBO U HOAOPst https://resh.edu.r
29 HCCIIeOBaHUE, CBA3aHHBIE C u

pAacIoyio’KeHHEM MPSIMbIX B IPOCTPAHCTBE

[TonsaTHs: MapaIenbHOCTh MPSIMON https://resh.edu.r

IUIOCKOCTH B mpocTpaHcTse. [Tpu3nak u
30 [apaJuIEIbHOCTH IPSIMOU U IIJIOCKOCTH.

CaolicTBa napauieabHOCTH IPSIMON U

TJIOCKOCTH

['eomeTpHruecKue 3a/1a4i Ha BHIYHUCICHUE U 11-5 https://resh.edu.r
31 JI0Ka3aTeIbCTBO, CBA3AHHBIE C Hesems u

NapaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN c 20 mo 24

B IIPOCTPAHCTBE HOSOPS

[TocTpoeHne cedeHus:, MPOXOASIIETO Yepes https://resh.edu.r
3 JAHHYIO MPSMYIO Ha YepTexe U u

[apajuIeIbHOTO APYrou npsMon. Pacuér

OTHOILIEHUN

[MapannenbHas NPOEKIUs, IPUMEHEHUE JUIS https://resh.edu.r
33 MOCTPOCHHS CeueHuil Kyba u u

napauienenumnena. Ceoncraa
napaJuiesIenuIe/ia U Mpu3Mbl




34 IIapaHHeHBHLK3HHOCKOCTH.IIpH3%aKH 12-5 https://resh.edu.r
NapaJuIeIbHOCTH JBYX TUIOCKOCTEH HeJIeIs u
Teopema o mapaniensHOCTH U c27 https://resh.edu.r
35 €MHCTBEHHOCTH ITUIOCKOCTH, MTPOXOSIICH TOﬂGPHI“J u
4yepes3 TOUKY, He IPUHALICKALTYI0 JaHHOU JieKadpst
TUIOCKOCTH M CIIEJCTBHS U3 HEE
CBoiicTBa mapanienbHbIX MJIOCKOCTEH: O https://resh.edu.r
36 NapauIeIbHOCTH MPSIMBIX MTEPECCUCHHUS u
NIPU TIePECEUCHHH JIBYX TapalIeIbHBIX
IJIOCKOCTEN TPEThEU
CBoiicTBa mapanenbHbIX IIOCKOCTEH: 00 13-5 https://resh.edu.r
OTpe3Kax MapajIeIbHbIX MPSIMBIX, Hesems u
37 3aKJII0OYEHHBIX MEKy apauIeIbHBIMU c4 no8
IUIOCKOCTSIMH; O TIEPECEUCHUN TIPSMOI € nexaopst
JBYMsI MApAJLICITbHBIMU TIOCKOCTSIMH
33 [ToBTropenue: Teopema [lugaropa Ha https://resh.edu.r
IJIOCKOCTH u
39 [ToBTOpEHUE: TPUTOHOMETPHS https://resh.edu.r
PSIMOYTOJIBHOTO TPEYTOJIbHUKA u
40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO 14-5 https://resh.edu.r
napaJuiesenumnena Hesems u
41 Brruncnenue UIMH OTPE3KOB B KyOe U ¢ 11mo 15 https://resh.edu.r
IPSIMOYTOJIBHOM I1apaJuleIICIIUIIE e neKkadpst u
[eprieHAUKYIAPHOCTH NPSIMOK U https://resh.edu.r
42 mockocty. [Ipusnak § u
NEePICHIUKYJISIPHOCTH MPSIMOH U
TJIOCKOCTH
[eprieHAUKYIAPHOCTH NPSIMOK U 15-s https://resh.edu.r
43 mockocty. [Ipusnak Helels u
NIEPIEHIUKYIISIPHOCTH IIPAMOMN U c 18 mo 22

IIJIOCKOCTH

nexaops




Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEH

https://resh.edu.r
u

44 4yepe3 TOYKY HPOCTPAaHCTBA U
NEePICHIUKYJISIPHOH K TNIOCKOCTH
45 [TnockocTH U EeprneHAUKYISIPHbIE UM https://resh.edu.r
IpsIMbIE B MHOTOTPaHHUKAX u
46 [TnockocTH U epreHANKYISIPHBIC UM 16-5 https://resh.edu.r
IpsIMbIE B MHOTOTPaHHUKAX Heses u
[leprieHAUKYISAp ¥ HAKJIOHHAS. ¢ 25mo 28 https://resh.edu.r
47 ITocTpoeHue nepneHuKyIspa U3 TOYKU HA neKkadpst u
PSIMYIO
[eprieHAUKYISAp ¥ HAKJIOHHAS. https://resh.edu.r
48 ITocTpoeHue nepneHuKyIspa U3 TOYKU HA u
PSIMYIO
49 Teopema o Tpéx nmepreHANKYIApax 17-5 https://resh.edu.r
(mpsiMast u oOpaTHas) Hezens u
Teopema o Tpéx nmepreHANKYIApax ¢ 15mo 19 https://resh.edu.r
50
(mpsiMasi u oOpatHas) AHBapsA u
51 VYT0s1 MEXIY CKPELIUBAIOIIUMUCS https://resh.edu.r
PSIMBIMH u
[Touck neprneHANKYISIPHBIX MPSIMBIX C 18-s1 https://resh.edu.r
52 MIOMOIIBIO NIEPICHUKYISIPHBIX Hesems u
IIJIOCKOCTEN c22mo 26
AHBaps https://resh.edu.r
53 OpToroHanbHOE IPOEKTUPOBAHNE u
[TocTpoenue ceuenuit kyoa, NpU3MBI, https://resh.edu.r
54 [IPaBUJILHON ITUPAMUBI C TIOMOLIBIO u
OPTOTOHAJILHOM MPOEKIIUU
[TocTpoenue ceuenuit kyoa, NpU3MBI, 19-s https://resh.edu.r
55 MIPaBUJILHOM ITUPAMUJBI C TIOMOIIBIO Helels u

OPTOTOHAJILHOM MPOEKIIUU




CummeTpus B IPOCTPAHCTBE c29 https://resh.edu.r
56 OTHOCHUTEINIbHO TIocKocTH. [1mockocTu SIHBApSI TI0 u
CHMMETPHI B MHOTOTPaHHUKAX 2 (eBpans
57 [Ipu3HaK neprneHAuKyYISIPHOCTH MPSIMOH https://resh.edu.r
TUIOCKOCTH KaK CJICJICTBUE CUMMETPHUHU u
53 [IpaBuIbHBIE MHOTOTPAaHHUKHU. Pacuér 20-s https://resh.edu.r
pacCTOSTHUI OT TOYKH JI0 TNIOCKOCTH Hesems u
59 [IpaBunIbHBIE MHOTOTPAaHHUKHU. Pacuér clmo2 https://resh.edu.r
pPacCTOSTHUM OT TOYKHU J0 IJIOCKOCTH eBpaist u
CriocoObl OIYCTHTD NEPIIEHANKYIIAPHI: https://resh.edu.r
60 CUMMETpHUS, CABUT TOYKHU I10 u
MApAIIIETBHOM MIPSMOU
61 Casur no Henapannemiﬂoﬁ psSMOii, 21-s https://resh.edu.r
M3MECHEHHE PACCTOSIHUN Hezlemnst ¢ u
Konrponsnas padora "B3anmuoe 5109
62 PacCIIOJIOKEHUE TIPSIMBIX U IJIOCKOCTEH B eBpais
mpocTpaHcTee”
[ToBTOpEHUE: yroy Mexay NpsSMbIMU Ha https://resh.edu.r
63 TUIOCKOCTH, TPUTOHOMETPHS B u
MPOM3BOJILHOM TPEYTOJILHUKE, TEOpeMa
KOCHHYCOB
[ToBTOpEHUE: Yroa MexIy 22-5 https://resh.edu.r
64 CKPELIUBAIOIIMMUCS IIPSIMBIMU B HeJemns u
IIPOCTPAHCTBE cl2mo 16
65 I'eomeTprueckue METO bl BEIYUCICHHS eBpais https://resh.edu.r
yIJia M@Ky IPSMBIMU B MHOTOTPaHHHKaX u
66 JIByrpanHblii yron. CBOMCTBO TMHEWHBIX https://resh.edu.r
YIJIOB JBYTPAHHOTO YyTJia u
67 [eprienaukynsapHbie miockocTH. CBoiicTBa 23-5 https://resh.edu.r
B3aUMHO MEPIICHIUKYIIIPHBIX TNIOCKOCTEH Hesems u
63 [Tpu3HaK neprneHaAuKyISIPHOCTH ¢ 19 mo 23 https://resh.edu.r
IIJIOCKOCTEM; TEOpeMa O MPSMOU peBpais u




IepecedYeHus ABYX IIIOCKOCTEN
[IEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

[IpsiMOyTOIBHBIN Mapasuienenunesn; Kyo;

https://resh.edu.r

69 U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO u
napajuiesienumnesa
70 Teopema o auaroHaau NPSIMOYTOJIEHOTO 24-5 https://resh.edu.r
napajuiesIenumne/1a 1 CIeICTBHE U3 Heé Hesems u
CrepeoMeTpuyecKre U MPUKIaTHbIC ¢ 26 https://resh.edu.r
71 3aJa4uM, CBI3aHHBIE CO B3aMMHBIM despans u
PacIoioKEHHUEM MPSIMBIX U MJIOCKOCTH 1o 1
[ToBTOpEHUE: CKpEIMBAIOIINECs NPSMBIE, Mapta https://resh.edu.r
72 napasiesbHbIe TUIOCKOCTH B CTaHAapPTHBIX u
MHOT'OI'paHHHKaX
[Tapa napannenpHbIX IIOCKOCTEN Ha 25-s https://resh.edu.r
73 CKPELIMBAIOIINXCS MPSIMBIX, pPACCTOSIHHUE Hesems u
MEXKy CKPEILHUBAIOUMUCS IIPSIMBIMHU B c4mo 8
MPOCTHIX CUTYAIHSIX MapTa
74 Paccrostare oT TOUKH J10 III0CKOCTH, https://resh.edu.r
paccTosiHUE OT MPSMOMN 0 MIIOCKOCTH u
Brruncnenue paccTosIHUN MEXIY https://resh.edu.r
75 CKPEIIMBAIOIIUMUCS IPSIMBIMHU C IIOMOILBIO u
NEPIIECHAUKYISIPHON TIIOCKOCTH
Tpéxrpanublii yroi, HepaBeHCTBA IS 26-s https://resh.edu.r
76 TpexrpaHHbIX yrioB. Teopema Iludaropa, Helels u
TEOPEMBI KOCHHYCOB U CUHYCOB IS cllmol5
TPEXTPAaHHOIO yIJIa Mapra
77 DneMeHTHI CPEepPUIECKO TeOMETPHUH: https://resh.edu.r
reoJIe3NYECKUE JINHUU Ha 3emiie u
78 KOHTpOJIBHa'.‘SI pabota "Yrisl u
paccTosiHUs
79 Cuctemaru3zanus 3HaHui "MHOTOrpaHHHUK 27-5 https://resh.edu.r

U €70 DIIEMEHTHI"

Heaens

u




20 [Mupamuna. Buasl nupamug. [paBunbsHas c25mo 29 https://resh.edu.r
nupamMuIa MapTa u
’1 [Tpusma. Ilpsimast 1 HaKJIOHHASI TPU3MBI. https://resh.edu.r
[IpaBunbpHas npuzMa u
22 [Ipsimoit mapasienenuner, 28-s https://resh.edu.r
IPSIMOYTOJIbHBIN NapauIeIenuIea, Kyo Hesems u
23 Beinyxiiele MHOrorpanHuku. Teopema clmos https://resh.edu.r
Oiinepa alpeJI u
Brimykisle MHOTOrpaHHuKU. Teopema https://resh.edu.r
84 Olinepa. [IpaBunbpHbIE U OTYNPAaBUIbHBIE u
MHOTOTPaHHHUKH
85 KontposnbHast pabora "MHororpanHUKH" 29-a
[ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B HeeA https://resh.edu.r
86 c8mo 12
MIPOCTPAHCTBE u
anpens :
R7 CyMMa BeKTOpOB 1Iittps.//resh.edu.r
28 PasHOCTH BEKTODOB 30-s https://resh.edu.r
Heses u
¢ 15mo 19 https://resh.edu.r
89 [IpaBuino nmapasuienenumnena arpers u
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO Ettps://resh.edu.r
Paznoxenue BekTopa 1o 6asucy Tpéx 31-a https://resh.edu.r
91 BEKTOPOB, HE JICKAILUX B OJHON HeJemns u
IIJIOCKOCTH c22mo 26
anpens :
92 CkansipHO€ IpOU3BEIEHUE P Ettps.//resh.edu.r
93 Brruncnenue yria Mexay BEKTOpaMu B https://resh.edu.r
MIPOCTPAHCTBE u
94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 324 hitps://resh.edu.r

HCACIIA

u




. c29 https://resh.edu.r
95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
arpers 1o u
10 mas .
96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1 Ettps.//resh.edu.r
97 I[Ipocreiimume 3a1a9u ¢ BEKTOPAMH 1 331 https://resh.edu.r
HeJeIs u
cl13mo 17 .
98 O06o01eHne 1 cucTeMaTu3aus 3HaHUK 1 MAST llittps.//resh.edu.r
99 O06o01eHne 1 cucTeMaTu3aus 3HaHUK 1 Ettps://resh.edu.r
100 | HWrorosas KOHTpOJbHAs paboTa 1 34-1 https://resh.cdu.r
HeJeIs u
c 20 mo 24 .
101 HToroBast KOHTpOJIbHAs paboTa 1 Mast https://resh.edu.r
u
102 O06o0011eHNe U cUCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoanuecTBo yacoB JIeKTPOHHbIE
Ne Mara nu(ppoBbIe
h Tema ypoka
n/n M Bcero Kontpoapupie | Ipakruueckue U3y4YyeHHs1 | 00pa3oBaTeIbHbIE
padoThI padoThI pecypeI
IToBTOpeHue Temsl "KoopauHaThl https://resh.edu.ru
P P
1 BEKTOpA Ha IJIOCKOCTH U B 1
nmpocTpaHcTae”
[ToBTOpenue Temsl "CkansipHOe https://resh.edu.ru
2 P P 1
IIPOU3BENECHNE BEKTOPOB"
[ToBTOpeHME TeMbI ""BhIdnciieHHe https://resh.edu.ru
P
3 yIila MEXAy BEKTOpPaMH B 1
nmpocTpaHcTae”
[ToBTOpEeHME TeMBbI "YpaBHEHNE https://resh.edu.ru
P p
4 MIPSIMOM, IPOXOASILEN Yepe3 ABe 1
TOYKH"
YpaBHeHHE NIOCKOCTH, HOpMaJlb, https://resh.edu.ru
5 P p 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
YpaBHEHHE NIOCKOCTH, HOpMaJlb, https://resh.edu.ru
6 P p 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
7 BekropHoe npou3BeeHne 1 https://resh.edu.ru
JIuHelHbIE HEPABEHCTBA, TUHEHHOE https://resh.edu.ru
8 p 1
IPOrpaMMHPOBAHHUE
JIluHelHbIC HEPABEHCTBA, TUHEHHOE https://resh.edu.ru
9 p 1
IPOrpaMMHUPOBAHUE
AHaJIMTHYECKHE METOIbI pacyéTa https://resh.edu.ru
p
10 yrila MeXAy MpsIMBIMU B 1
MHOTOIpaHHHKaX
AHaJIMTHYECKHE METOIbI pacyéTa https://resh.edu.ru
p
11 yIila MeXAy INIOCKOCTSIMU B 1

MHOT'OrpaHHHUKax




12

dopMya pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJAMHATAX

https://resh.edu.ru

13

Haxoxnenue paccTostHul OT TOUKH
JI0 TJIOCKOCTH B Ky0e

https://resh.edu.ru

14

Haxoxnenue paccTostHul OT TOUKH
J10 IUIOCKOCTH B IIPaBUJILHOMN
nupaMuie

https://resh.edu.ru

15

KonrponsHas pabora
"AHajauTHYeCcKas reoMeTpust”

16

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MHOIOTPAHHUKH

https://resh.edu.ru

17

CeueHus MHOT'OT'PpaHHUKOB: MCTOJ
CJICOOB

https://resh.edu.ru

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHBIE MNIOCKOCTH,
IepeceueHus NpsAMbIX U
IIJIOCKOCTEN

https://resh.edu.ru

19

[TapaienbHbIE IPSIMBIE U
IIJIOCKOCTH: NIapAJIJICIIbHBIE CEYEHUs

https://resh.edu.ru

20

[TapaienbHbIE IPSIMBIE U
IJIOCKOCTH: pacy€T OTHOLIECHHI

https://resh.edu.ru

21

[TapasienbHbIE IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMU

https://resh.edu.ru

22

[lepnieHquKyIsIpHBIC MIPSAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE Mapbl
NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUH
MHOTI'OTDaHHUKOB

https://resh.edu.ru

23

IlepnieHquKyIsspHBIE MIPSAMBIE U
IIJIOCKOCTH: TEOpPEMA O TPEX
NEepIEHIUKYISIpax

https://resh.edu.ru




24

IlepnieHquKysIpHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [UIMH B
MHOT'OIPaHHUKAX

https://resh.edu.ru

25

[ToBTOpeHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIOMIAIeH, COOOpaKEeHHUSI TOT00MS

https://resh.edu.ru

26

[ToBTOpEHMeE: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIoMIaiel, COOOpaKeHHsI MOA00MS

https://resh.edu.ru

27

[ToBTOpeHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIoMIaiel, COOOpaKeHHsI MOA00MS

https://resh.edu.ru

28

[Inomanu cedyeHun
MHOTOI'PaHHHUKOB: TUIOIIAH
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs TOA0OHS

https://resh.edu.ru

29

IInomanu cedyenun
MHOTOI'PaHHHUKOB: TUIOIIAH
MOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TOA00HS

https://resh.edu.ru

30

KonrtponsHas pabora
"[loBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHHUs] MHOTOTPaHHHUKOB"

31

0O0béM Tena. O0beEM
IPSAMOYT'OJIBHOTO MapaJIIeICIUIIe1a

https://resh.edu.ru

32

3anaum 00 yaBOeHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPHUCEKITUN
yria

https://resh.edu.ru

33

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIPHOTO MapaJuIeNIeIuIe/1a

https://resh.edu.ru




34

[IpuknanHbie 3a1a4u, CBsI3aHHBIC C
BbIUHUCIIEHUEM 00BEMA
MPSIMOYTOJIHPHOTO MapaJUIeIeIUIe/1a

https://resh.edu.ru

35

O06BEM npsiMOii IPU3MBI

https://resh.edu.ru

36

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMOB MPSIMON TIPU3MBI

https://resh.edu.ru

37

[MpukinanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TMPSIMOM MPU3MBI

https://resh.edu.ru

38

Brruncnenue 006EMOB Te ¢
IIOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

https://resh.edu.ru

39

Brruncnenue 006EMOB Te ¢
IIOMOIIBIO ONPEACIEHHOTO
uaTerpana. O0bpEM MUPAMHU/IBI

https://resh.edu.ru

40

dopmyna 00bEMa MUPaMUIBL.
OTtHomieHNe 00bEMOB TUPAMHU]T C
OO0IIKM YTJIOM

https://resh.edu.ru

41

dopmyna 00bEMa MUPaMUIBL.
OTtHomieHNe 00bEMOB TUPAMHU]T C
OO0IIKM YTJIOM

https://resh.edu.ru

42

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHON
MIPU3MBI

https://resh.edu.ru

43

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/TBI

https://resh.edu.ru

44

IIpukiagueie 3aga4m 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00bEMOM HaKJIOHHOW MIPU3MBI

https://resh.edu.ru




45

IIpukiagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPAMH/IBI

https://resh.edu.ru

46

[Tpumenenne 0ObHEMOB.
Brruncnenue paccTosHUS 10
TUIOCKOCTH

https://resh.edu.ru

47

Konrponsnas padora "O0béM
MHOrOrpaHHuKa"

48

[MunuHapudeckas IOBEPXHOCTb,
o0pa3yromue UIHHIPHIECKON
IOBEPXHOCTHU

https://resh.edu.ru

49

Munuunp. [pssmoit kpyrosou
nunuHAp. Inomans noBepxHocTu
LWIMHIpA

https://resh.edu.ru

50

KoHnunueckas noBepXHOCTb,
o0pa3yrore KOHUIeCKOn
noBepxHocTu. Konyc

https://resh.edu.ru

51

CeueHue KoHyca MJIOCKOCTHIO,
NapajuIeIbHOMN INIOCKOCTH
OCHOBaHUs

https://resh.edu.ru

52

Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

https://resh.edu.ru

53

[Tnomiaas 60KOBOM OBEPXHOCTH U
IIOJIHOW [TOBEPXHOCTH KOHYCa

https://resh.edu.ru

54

[Inomiaas 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

https://resh.edu.ru

55

CrepeomeTpHuuecKkue 3aa4 Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
MIOCTPOEHUEM CEUEHUM LUIIMH]IPA,
KOHyca

https://resh.edu.ru

56

CrepeomeTpuuecKkue 3aauu Ha
JO0Ka3aTCJIbCTBO U BHIYHCIICHHUC,

https://resh.edu.ru




MIOCTPOEHUEM CEUEHUM LUIIMH]IPA,
KOHYycCa

57

HpI/IKHaI[HBIe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

https://resh.edu.ru

58

HpI/IKHaI[HBIe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

https://resh.edu.ru

59

Cdepa u map

https://resh.edu.ru

60

[lepeceuenue chepsl u mapa ¢
miockocTeio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300pakeHue mapa

https://resh.edu.ru

61

[lepeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300pakeHue mapa

https://resh.edu.ru

62

VYpaBuenue cgepsl. [Tnomans
cdepsl U e€ yacten

https://resh.edu.ru

63

Cummerpus chepsl 1 mapa

https://resh.edu.ru

64

CrepeomeTpuuecKkue 3aauu Ha
J0Ka3aTCIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEpOH U Mapom,
IIOCTPOEHNUEM UX CEUEHUH
IJIOCKOCTBIO

https://resh.edu.ru

65

CrepeomeTpuuecKkue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEpOHt U Mapom,
IIOCTPOEHUEM UX CEUEHUH
IJIOCKOCTBIO

https://resh.edu.ru

66

HpI/IKHaI[HBIC 3a4da4yu, CBA3aHHBIC CO
cdepoii u mapom

https://resh.edu.ru

67

IToBTOpPEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BHIYMCIIEHUS B

https://resh.edu.ru




OKPYKHOCTH, CTaHJapTHHIC
nonoous

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI
BpaliCHUA U MHOTOT'PaHHUKOB

https://resh.edu.ru

69

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

https://resh.edu.ru

70

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

https://resh.edu.ru

71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O06wém nnnmunapa. Teopema 00
00bEME TPSMOTO HMJIMHAPA

https://resh.edu.ru

73

Brruncnenue 006EMOB Te ¢
MIOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6séM KoHyca

https://resh.edu.ru

74

ITnowaau OOKOBOM U IMOJIHOM
MTOBEPXHOCTH KOHYCa

https://resh.edu.ru

75

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB IUITMHJIPA, KOHYCA

https://resh.edu.ru

76

IIpukiiagueie 3aga4m 110 TEME
"OO0BEMBI U ILIOIIAHA
noBepxHocrel Ten"”

https://resh.edu.ru

77

O0BEM mapa 1 IIapOBOTO CEKTOPA.

Teopema 06 06bEMe mapa.
[Tnomans chepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIICHUEM
00BEMOB 11apa, MApOBOTO
CerMEHTa U IIapOBOI'0 CEKTOPA

https://resh.edu.ru

78

IIpukiagueie 3aga4u 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C

https://resh.edu.ru




00BEMOM M1apa U TUIOIIAIBI0
cdepbl. COOTHOLIEHUS MEKTY
TUIOIIASIMH TOBEPXHOCTEH U
00BEMaMH TOLOOHBIX TEN

79

[TooGHBIE TENa B MPOCTPAHCTBE.
N3menenne o0wEMa pu mo100uu.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIICHUEM
00BEMOB TelI U IUIOManei
IIOBEPXHOCTEN

https://resh.edu.ru

80

KonTponbras padota "[lnomaau
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

81

JIBM>KEHUs IPOCTPAHCTBA.
OtoOpakenust. J|BmwkeHust u
paBeHcTBO (puryp. Obuue
CBOMCTBA JBHYKCHUU

https://resh.edu.ru

82

Buael n1BukeHMi: napaieIbHbII
MIEPEHOC, UEHTPAJIbHASL CUMMETPUS,
3€pKaJibHAasi CHMMETPHS, TOBOPOT
BOKPYT NPsIMOU

https://resh.edu.ru

83

[Ipeo6pazoBanus momgoous. [Ipsmas
u cepa Ditnepa

https://resh.edu.ru

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHUE JBUKEHUS

https://resh.edu.ru

85

Konrponbnas padora "Bekrops! B
mpocTpaHcTee”

86

Ob6o6m1aromiee nosropenue 11
MOHATUN U METOJ0B Kypca
reometpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHUI:
"[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEH B IpocTpaHcTBe"

https://resh.edu.ru




87

Ob6o6m1aromee nosropenue 11
MOHATUN U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3aLMs 3HAHUMN:
"BekTops!l B mpocTpaHcTae”

https://resh.edu.ru

88

Ob6o6m1aromiee nosropenue 11
MOHATUI U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3ALMs 3HAHUMN:
"BekTops!l B mpocTpaHcTae”

https://resh.edu.ru

&9

Ob6o6m1aromiee nosropenue 11
MIOHATUI U METOJIOB Kypca
reometpun 10—11 knaccos,

cucremarusanus 3Hauil; "Oo0seM

MHOrOrpaHHukKa"

https://resh.edu.ru

90

Ob6o6m1aromee nosropenue 11
MOHATUI U METOJ0B Kypca
reometpun 10—11 knaccos,

cucremarusanus 3Hauil; "O0beM

MHOrOrpaHHukKa"

https://resh.edu.ru

91

Ob6o6m1aromee nosropenue 11
MIOHATUI U METOJIOB Kypca
reometpun 10—11 knaccos,
cucTeMaTu3alus 3HaHUI:

"[Tnomaau MOBEPXHOCTH U OOBEMBI

KpYyTJibIX Ten"

https://resh.edu.ru

92

Ob6o06m1aromiee nosropenue 11
MIOHATUI U METOJIOB Kypca
reometpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHUI:

"[Mnomaan MOBEPXHOCTH U OOBEMBI

KpyTibIX Ten"

https://resh.edu.ru

93

HToroBasi KOHTpOJIbHAsE paboTa

https://resh.edu.ru




94

HToroBasi KOHTpOJIbHAs paboTa

95

[ToBTOpeHUe, 06001IeHNE 1
cUCTeMaTHU3anusg 3HaHUU

96

Hcropus pa3sBUTHA CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

97

Hcropus pa3sBUTHSA CTEPEOMETPUU
KaK HayK{ U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

98

Hcropus pa3sBUTHSA CTEPEOMETPUU
KaK HayK{ U €€ poiib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

99

Hcropus pa3sBUTHSA CTEPEOMETPUU
KaK HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

100

Hcropus pa3sBUTHA CTEPEOMETPUU
KaK HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

101

Hcropus pa3sBUTHA CTEPEOMETPUU
KaK HayK{ U €€ poiib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

102

Hcropus pa3sBUTHSA CTEPEOMETPUU
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

MaremaTnka: AnreOpa 1 Hayaja MaTeMaTHYeCKOro aHaiausa, reomerpus. 10-11 k.
«3natensctBO «IIpocBemnienue», Aranacsu JI.C., byry3os B. ®@., Kanomues C.b. u apyrue

MaremaTuka: anredpa 1 Hayajga MaTeMaTHIeCKOTO
aHanmM3a, reoMeTpusi. Anaredpa 1 Hadyajga MaTeMaTH4eCKOro aHanusa ( yriyOnéHHoe

obyuenue) — AO «U3narennctBo «IIpocBemenue», Hukonsckuit C.M.. [Totamos, M.K.,
Pemernukos H.H. u npyrue

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

MaremaTHka: anredpa 1 Hauaja MaTeMaTHYeCKOro aHainusa, reomerpus. ['eomerpus : 10—11-¢
KJ1acchl : 0a30BbIi U yriTyOIEHHBIM YPOBHU | METOANYECKHE PEKOMEHIAINH K YUSOHUKY

JI. C. AranacsHa, B. ®@. byty3osa, C. b. Kagomuesa u ap. — Mocksa : [Ipocsemenue, 2023. —
38c.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru






