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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPHM, IPH JO0KA3aTEJIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypcea «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOTIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MATEMATHYECKUMX MOJEIAX, MO3BOJIAIOIMIMX ONMUCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEeHMs], YMEHUS UX IPUMEHSTh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKJIEHUS B X0J1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBAaHMHU MaTEeMAaTHYECKUX YTBEPKICHUH U POJIM aKCHOMATHKHU B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
WMHTEPHPETALNUN [TOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBE», «JBIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GbopMUpOBaHHE JIOTUYECKUX YMEHUH paclpeiensercss He TOJIbKO 10
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0y4YarOIIHeCs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENIbHBIX MpOrpaMM, OOECHeUUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBarOmUXcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsMOH
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JBYX ILUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA IUIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABUWIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUWH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTo
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJIO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopanHaT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BekTOopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIN MEPEeHOoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSILIEMY POCCHUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMHUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATH MAaTeMAaTHUYeCKWe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt ¥ peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUW ISl pelieHusl 3a7ad B 0O0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU Kak Cpe/ICTBOM MMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHY IO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXIy TMOHATUSAMH, (POopMyITUpOBaTH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBbEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BHIOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH IOJTyYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpeneniTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI [TPU
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  penieHuss MaTeMaTU4YecKu  CPOpMYyIHPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



cBOOOJHO OMNEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C LHUJIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOy YEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PACTIOJIOKEeHUE C(hephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEIN
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YTJIOB MEXIY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus mpu
MapajuIeIbHOM  TIEPEHOCE, ULEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YePE3 BEPILINHY ), CEUECHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3aja4, MPEANOJaralluX HECKOJIbKO IIaroB pEHIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUUCCKUX 3a7ad;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBAHHON MPOOJIEMBI, MOACIUPOBATL pEAJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX AdTalax pPa3BUTHSI TE€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 1.5
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 15
IIPOCTPAHCTBE '
4 HepneHz[HIEmepHocn, HPSMBIX U 25 15
IJIOCKOCTEN B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1.5
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12 1
3 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHamuTHYECKass TEOMETPHS 15 1 1
) [ToBTOpeHME, 0606meHPUIe " 15 1 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17 2
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 3
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 9
cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypChl
padoThI padoThI
OcHoBHbIE TIpaBUIIA
M300paKeHHS Ha PUCYHKE
1 IJIOCKOCTH, MapajljieIbHbIX 1
PSAMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
[TonsaTus crepeomerpuu:
TOYKa, [IpsAMasi, INIOCKOCTh,
npocTtpancTBO. OCHOBHBIE
bu6mmoteka I1OK https://academy-
MpaBuJia U300paKeHHs Ha
2 HOVHKE TUT0CKOCTIH 1 content.apkpro.ru/lesson/5e88f16a-c240-
puey ' 48cc-9adb-db2cab0bdbf7
napauIeTbHBIX MPSIMbIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka
[TonsiTus:
HepECEKAIOIINECs bubmmroreka [LIOK
3 IIJIOCKOCTH, 1 https://lesson.edu.ru/lesson/5e88f16a-
[epeCceKaroIuecs npsmas €240-48cc-9adb-
¥ TUTOCKOCTH, db2cabObdbf7?backUrl=%2F02.3%2F10
MOJTYTIPOCTPAHCTBO
ITonstus:
but6mmoreka IIOK https://academy-
MepeCEeKarIINecs
4 1 0.5 content.apkpro.ru/lesson/824b5b2a-
MJIOCKOCTH,

NepEeCEeKArOIINECs MpsMast

11dc-473a-b3fa-b9213890e77d



https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://academy-content.apkpro.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d

U TJIOCKOCTb;
MOJIyIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYOIIUX
00BEKTOB

bu6mmoreka LIOK https://academy-
content.apkpro.ru/lesson/f3bd5ad9-
6473-4c28-94d2-15cfd5ea83ce

MHoOrorpaHHuKH,
n300paxKeHue MPoCTENIINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYOIIUX
00BEKTOB

10

AKCHOMBEI CTCPCOMCTPHHA U
MEPBLIC CICACTBUSA U3 HUX

AxcuoMel CTCPCOMCTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U
IIEPBbIE CIEACTBUS U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HaueHus NpSIMBIX U
IUIOCKOCTEH

N3o6paxkenne ceueHuit
MUpaMUJIbI, Ky0a u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune

bubnunorexka LIOK https://academy-
content.apkpro.ru/lesson/09827d5c-
4113-46¢c-9091-11f35228256¢€

but6mmoreka IIOK https://academy-
content.apkpro.ru/lesson/eb2f786e-f26-
4bfc-bfb9-f6da8038efd?2



https://academy-content.apkpro.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://academy-content.apkpro.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://academy-content.apkpro.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://academy-content.apkpro.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://academy-content.apkpro.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://academy-content.apkpro.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

11

MEePECCUCHUS TTOJTYUSHHBIX
MJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

N3o0paxenue ceueHuit
NUpaMUJIbl, KyOa u
MIPU3MBbI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
MEePECCUCHUS TTOTYYCHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

12

13

M3obpaxenue ceueHuit
NUpaMUJIbl, KyOa 1
NIPU3MBI, KOTOPBIE
MIPOXOJISAT uepes3 ux péopa.
N300paxkenue
nepeceyeHust MoJIyuYeHHbIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOCHHBIX CEUCHHH
pa3HBIMU IIBETaMHU

N3o6paxkenne ceueHuit
MUpaMUJIbI, Ky0a u
IPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.




14

Nzobpaxenue
nepeceyeHus! MoaydeHHBIX
IIJIOCKOCTEM.
PackpaimBanue
MOCTPOCHHBIX CEUCHUN
Pa3HBIMH [IBETAMH

MeTto ciienoB i
MOCTPOCHUS CEUECHUI

15

Merop cienoB s
MIOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHuit
HPSIMBIX U MIJIOCKOCTEHN

16

Meropn cienoB s
MIOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHuit
MPSIMBIX U IIJIOCKOCTEMN

17

ITocTpoeHune ceueHui B
nupamuie, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Co3znanne BEIHOCHBIX
YEpTEXKEN U 3aIUCh 11aroB
MOCTPOEHUS

18

[TocTpoeHue ceuenunii B
nupamMuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aH1e BBIHOCHBIX
YepTeKel U 3aluCh I1aroB
MOCTPOEHUS




19

20

21

22

ITocTtpoenue ceueHui B
nupamujie, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Co31aHne BBIHOCHBIX
YepTeKeil U 3aluCh 1Iaros
MOCTPOCHHUS

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YEPTEKEH U 3aIIUCh L1aroB
IIOCTPOCHUS

[ToBTOpEHUE
miaHumMerpun: Teopema o
IPONOPLUOHAIBHBIX
otpeskax. [lomoOue
TPEYroJbHUKOB

IToBTOpEeHME
mraHumerpun: Teopema
Menenas. Pacuersl B
CEUYCHMSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TIJITAHUMETPUU U
CTEpEOMETPUH

23

24

KonTponsHas padora
"AKCHOMBI CTEPEOMETPHH.
Ceuenns"

B3anmuoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.




25

CxkpemuBarouecs
npsimbie. [IpusHaku
CKPEIIMBAIOIINXCS
npsiMbix. [lapaienbHble
NpSIMBIC B TIPOCTPAHCTBE

Teopema o
CyIIIECTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM
napasuieibHON JaHHOU
MPSMOM, MPOXOAsIIeH
4yepe3 TOUKY MPOCTPAHCTBA
1 HE JIeKaIllell Ha JaHHOU
npsMoi. Jlemma o
MePECCUCHUH
napajieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIxX. Teopema o Tpéx
NapauIeIbHBIX IPSIMBbIX.
Teopema o
CKPEIINBAIOIINXCS
IPSIMBIX

27

[TapannensHoe
POCKTHPOBAHUE.
OcCHOBHbIE CBOICTBa
napajieIbHOTO
MPOCKTHUPOBAHUSI.
N3ob6paskenue pazHbIx

0.5




buryp B mapauienbHON
IPOCKITUH

28

lenTpanpHas npoexuus.
VYTro0JI ¢ COHaNpPaBICHHBIMU
CTOPOHAMU. YTOJI MEXKIY
IPSIMBIMU

29

3anauun Ha JOKA3aTENbCTBO
Y UCCIICIOBAHUE,
CBsI3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
HPOCTPAHCTBE

30

[TonsiTHst: MapalaeNnbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
MapaJuIEIbHOCTH NPSAMOU U
iockocTH. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH

31

32

I'eomeTpuueckue 3amaun
Ha BBIYHCIICHUE U
JI0KA3aTeIbCTBO,
CBSI3aHHBIE C
NapajyIeIbHOCTBIO MPSMBIX
Y TJIOCKOCTEN B
MIPOCTPAHCTBE
[TocTpoeHue ceuenus,
MIPOXOIALLETO Yepe3
JAHHYIO MPSMYIO Ha
YEpTEKE U MAPAIIIETBHOIO

0.5




JIpyrou npsmoi. Pacuér
OTHOUIIECHUM

33

[TapannensHas npoekuus,
NpUMEHEHUE IS
MOCTPOCHHS CEUEeHUH KyOa
U HapajuiesenuIea.
CaoiicTBa
napasuiesienumnena u
PU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3naku
MapajuieIbHOCTH IBYX
MIJIOCKOCTEH

35

36

Teopema o
napauieIbHOCTH U
€JIMHCTBEHHOCTH
MJIOCKOCTH, MPOXOSAIIEH
yepe3 TOUKY, He
MPUHAJICKALTYIO JaHHOU
MJIOCKOCTH U CIIEJICTBUS U3
HEE

CBoiicTBa napayyieabHBIX
TJIOCKOCTEM: 0
NapajieIbHOCTH HPSIMBIX
NepeceueHus npu
MEPECCUYCHNH NBYX
IapajuIeIbHBIX
IIJIOCKOCTEN TpeThen




37

38

39

40

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 0Tpe3kax
HapauIeIbHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXTY
napaJuIeIbHBIMU
IUIOCKOCTSIMH; O
[IEPECEUCHHUH NPSMOU €
JBYMSI TapaJIJIeIbHBIMU
IUIOCKOCTSIMU

[ToBTOpEHUE: Teopema
[Mudaropa Ha miockoctTn

[ToBTOpEHHE:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpEyroJIbHUKA

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaJsenenuneaa

0.5

41

Brraucnenune qimH
OTpE3KOB B KyOe U
MPSMOYTOJIbHOM

rapajulesIenuIe1e

0.5

42

[lepnenAMKYISPHOCTH
MPSIMOM M TNIOCKOCTH.
[Tpuznax
NEePIEHANKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH

bubmuoreka ITOK https://academy-
content.apkpro.ru/lesson/29832d4a-
1fd3-404d-8edb-c55h7¢7321c8



https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8

43

44

45

46

47

[IepnieHAUKyYIAPHOCTD
IPSIMOY U TUIOCKOCTH.
[Ipusnak
NEPIEHIUKYJIAPHOCTU
IIPSIMOM U TUIOCKOCTH

Teopema o
CYILLIECTBOBAHWUH U
€AMHCTBEHHOCTH NPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYISIPHON K
IIJIOCKOCTH

ITimockoctu u
NEPIEHIUKYJISPHbIE UM
IpsIMbIE B
MHOTOI'PAaHHHUKAX

II;mockocty u
MIEPIICHIUKYISIPHBIE UM
NpsIMbIE B
MHOTOIPAHHHUKAX
[Iepnenpukynsp u
HakioHHas. [loctpoeHue
MEPIECHINKYISAPA U3 TOUYKH
Ha MPAMYIO

0.5

bubnunoreka LIOK https://academy-
content.apkpro.ru/lesson/93bb0b91-
29b9-4c90-91a4-23b99%e81212a

48

Ilepnenaukynsap u
HakJIoHHas1. [TocTpoenne
NEPIEHIUKYIISpA U3 TOUKU
Ha MPAMYIO



https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a

49

Teopema o Tpéx
nepreHAnKyIspax (mpsmast
u oOpaTHas)

bu6nmmoreka LIOK https://academy-
content.apkpro.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650c7257

50

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmast
u oOpaTHas)

0.5

51

52

53

VYron mexmay
CKPEIIUBAOIINMUCS
PSIMBIMHU

ITouck
NepHEeHIUKYISPHBIX
MPSAMBIX C TIOMOIIBIO
MEPIECHINKYISPHBIX
IUIOCKOCTE

OproronansHOe
IIPOEKTHUPOBAHHE

54

55

56

IToctpoenue ceuenuit
Ky0a, IpU3MBl,
NPaBUIBHOIN MUPaMUIBI C
MOMOIIBIO OPTOTOHAJIBHON
HPOEKIUH

ITocTpoenue ceuenni
Ky0a, IpU3MBI,
NPaBUIBHOIN MUPaMUIBI C
MOMOIIBIO OPTOTOHAJIBHON
POEKIUH

Cummetpus B
POCTPaHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

0.5



https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://academy-content.apkpro.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257

[ImockocTu cummerpuil B
MHOI'OI'paHHHKaX

57

[Ipu3naxk
NEPIEHAUKYISIPHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

59

60

61

62

[IpaBuibHBIE
MHOTOrpaHHuKH. Pacuér
pacCTOSIHUI OT TOYKHU J10
IIJIOCKOCTH

[IpaBunbHBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOSIHUI OT TOYKHU J10
IJIOCKOCTH

Crioco0bl OIyCTHTH
NEePIEeHANKYISPbIL:
CHMMETPHSI, CIIBUT TOUKH
10 MapaJUIeIbBHON MPSAMOMN

CnBur no HenapamienbHON
IIPSAMOM, U3MEHEHHUE
paccTosAHuMI

KonTponbnas pabota
"B3auMHO€ pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: YTOI MEKITY
MPSAMBIMH Ha TJIOCKOCTH,
TPUTOHOMETPUS B
MIPOU3BOJIBHOM




TPEYTroJbHUKE, TeOpeMa
KOCHHYCOB

64

65

66

67

68

69

[IoBTOpEHME: yros MexIy
CKpCIIUBAOIIINUMHUCA
HPSIMBIMH B IPOCTPAHCTBE

['eomeTpryeckre METOIBI
BBIYHCIICHHSI YTJIa MKy
PSIMBIMU B
MHOTOI'PaHHHUKAX
JIByrpaHHbId yrod.
CBOICTBO JIMHEHHBIX
YIJIOB IBYTPAHHOTO yriia

[lepnien UKy IsipHBIE
miockoctu. CBoMCTBa
B3aUMHO
NepHeHIUKYISIPHBIX
IUIOCKOCTEM

ITpusnax
MEPIECHIUKYIAPHOCTH
IIJIOCKOCTEMH; TEOpeEMa 0O
MIPSIMOU MEpeCeUeHus IBYX
IIJIOCKOCTEMN
MEePIECHINKYISPHBIX
TPEThEN MIOCKOCTH

[IpssMoyTOIBHBIM
napaenenurnes; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenumne1a

0.5




70

Teopema 0 AuaroHanu
MPSAMOYTOJIbHOTO
napasuiesnienuiea u
CIIEJICTBUE U3 HEe

71

Crepeomerpuueckue u
NPUKJIAIHBIC 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM
PACIOI0KEHHEM MPSMBIX U
IUIOCKOCTH

0.5

72

[ToBTOpeHue:
CKPEILMBAIOIINECS
IIPsSIMBbIE, TApAJLIICIIbHbBIE
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

73

74

75

[Tapa mapannenbHbIX
IIJIOCKOCTEMN Ha
CKPELIUBAIOIINXCSA
IPSIMBIX, PACCTOSIHUE
MEXIY
CKPELIUBAIOIIMMUCS
MPSIMBIMH B TIPOCTHIX
CUTyalusx

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Brruncnenue pacctosHui
MEXIY
CKPELIUBAIOIIMMUCS
IPSIMBIMH C IIOMOLIBIO

but6mmoreka IIOK https://academy-
content.apkpro.ru/lesson/93167e33-

abbf-4032-8b8c-d839e07af2a5



https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

NEPIEHAUKYISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPAaBEHCTBA IS
TPEXI'PaHHBIX YTJIOB.
Teopema [Tudaropa,
TEOpPEMbI KOCHUHYCOB U
CUHYCOB JJIsi
TPEXTPaHHOTO yIiia

7

DeMeHTHI chepruiecKoi
TEOMETPUH: T€OAC3NUECKUE
JIMHUH Ha 3eMiie

78

79

80

KontponsHas padora
"Vl u pacctosHus"

Cucrematuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro
JJIEMEHTHI"

ITupamupaa. Bunsl
nupamu. [IpaBunbHas
nupamua

81

[Ipusma. Ilpamas u
HAaKJIOHHAs [TPU3MBI.
[IpaBunbHas npusma

bubmoreka ITOK https://academy-
content.apkpro.ru/lesson/alfaa434-6352-
4200-a4aa-e8f21b34170e

82

[IpsiMoit mapannenenunen,
MPSAMOYTOJIBHBIN
napajuiesienunesn, Kyo



https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

83

Brimykiisie
MHOrorpaHHuku. Teopema
Ditnepa

84

Brimykiisie
MHOTOIpaHHMKHU. Teopema
Oitnepa. [IpaBuiibHbIC U
IIOJIyTIPABUJIbHBIE
MHOTOTPaHHUKHU

85

86

87

KontponsHas padora
"MHororpaHHuku"

[TonsiTue BekTopa Ha
IUIOCKOCTH U B
IPOCTPAHCTBE

CyMmMa BEKTOpOB

bu6nunoreka LIOK https://academy-
content.apkpro.ru/lesson/dec09c82-4fed-
45c5-8b5¢-5d16806132bd

88

89

Pa3zHocTh BEKTOPOB

IIpaBuio
napajuiejaenunena

90

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

91

Pa3znosxxenne BexTopa 1o
0a3ncy TpEX BEKTOPOB, HE
JIEKANINX B OJHOM
MJIOCKOCTH

92

93

CkansgpHO€E MPOU3BEAECHNE

Brraucnenue yria mexny
BEKTOPaMH B
IIPOCTPAHCTBE



https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://academy-content.apkpro.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

[Ipocreitmume 3anauu ¢

94 1
BEKTOpaMHU

95 [Ipocreitmume 3anauu ¢ 1
BEKTOpaMHU

96 [Ipocreiimue 3agaum ¢ 1
BEKTOpaMHU

97 IIpocreiimme 3amayu ¢ 1
BEKTOpaMHU

98 O6o006menne u ) 1
cucTeMaTu3aIus 3HaHUI

99 O06o0061IEHNE U ) 1
cucTeMaTru3anus 3HaHUi

100 Hrorosas KOHTpOJIBHAA 1
pabora

101 Hrorosas KOHTpOJIBHAA 1
pabora

102 O6o61eHne u ) 1
cucTeMaTu3anus 3HaHU

OBUIIEE KOJIMYECTBO YACOB 102

[10 ITPOIT'PAMME




11 KJIACC

Ne

o/ Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa Ha
MIJIOCKOCTH U B
npoctpaHcTae”

[ToBTOpEeHME TEMBI
"CxansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEeHME TEMBI
"Bpruncnenue yria
MEXJly BEKTOpaMu B
npoctpaHcTae"”

IToBTOpPEHME TEMBI
"VpaBHEeHHE MIPSIMOMH,
IIPOXOJAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

VYpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHHE
MJIOCKOCTH B OTPE3Kax

BekTopHoe npousBeneHne




JInneliHbIe HEPABEHCTBA,
JUHENHOE
IIPOrPaMMUPOBAHUE

JInneliHbIC HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMUpPOBaHUE

10

11

12

13

AHaMTUYECKHE METObI
pacdéra yria Mexay
MpsAMbIMH B
MHOI'OrpaHHHUKax

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

®dopmyJiia pacCTOSHUS OT
TOYKH JI0 INIOCKOCTHU B
KOOpAMHATax

Haxoxnenue paccrossHun
OT TOYKH JI0 INIOCKOCTHU B
KyOe

14

Haxoxnenue paccTtostHui
OT TOYKH JI0 IJIOCKOCTH B
IIPaBWJIBHON NUpaMuze

15

16

KonTponbnas pabota
"AHanuTuyeckas
reomerpus”

Ceuenns
MHOTOTPaHHHUKOB:




CTaHJapTHBIC
MHOI'OIPAaHHUKHU

17

18

19

20

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

Ceuenus
MHOTOTPaHHUKOB:
CTaHI[apTHI)IG IIJIOCKOCTH,
HepecequI/m HpﬂMI)IX nu
IJIOCKOCTEH

[TapannenbHbie IpsIMbIE U
IUIOCKOCTH:
MapasuiebHbIE CEYEHUS
[TapannenbHbie IpsIMbIE U
IJIOCKOCTH: pacu€T
OTHOIIICHUM

21

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: YIJIBI MEKIY
CKPEIINBAOIIUMUCS
IPSIMBIMH

22

23

[IepnieHauKysIpHBIE
MPSIMBIE U TNIOCKOCTH:
CTaHJapTHbIE NIapbl
NEePIEHIUKYIISAPHBIX
IIJIOCKOCTEU U NPSIMBIX,
CUMMETpUU
MHOTOI'PAHHUKOB

[leprienauKynsipHBIC
IpsIMBIE U TNIOCKOCTH:




TEOpeMa O TPex
HEePIEeHIUKYIIpax

24

[IepnieHauKyIsIpHBIE
IIPSIMBIE U IUNIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOT'OI'PAaHHHUKAX

25

26

27

28

29

[ToBTOpeHwue: maomaau
MHOTOYTOJIbHUKOB,
(GOpMYIIBI TS TUTOTIAICH,
COOOpakeHHs TI0100US
[ToBTOpEHwMeE: MIomaan
MHOTOYT'OJIbHUKOB,
(GOpMYIIBI TS TUTOTIAICH,
COOOpakeHHs TI0100US
[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJTbHUKOB,
dbopMyIIBI 171 TIOIIAEH,
COOOpakeHHS TT0100US
ITmomaau ceuenuu
MHOTOTPaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS TI0T00US

IImomanu ceuenuit
MHOTOTPaHHUKOB:
JIOIA I TIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0T00US




30

KontponsHas pabora
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O0BéMm Tema. O0beM
PSMOYTOJIBHOTO
napaJuieienumnea

32

33

34

35

36

3anaun 00 yaABOCHUHN
Ky0a, 0 KBajpatype Kyoa;
0 TPUCEKIUU yIJia
CrepeoMeTpUyeCKHe
3aJ1auu, CBSI3aHHBIC C
00bEMOM
PSAMOYTOJIBHOTO
napaienenunea

[TpuxnanHeie 3ana4u,
CBSI3aHHBIE C
BbIUHCIIEHHEM 00bEMa
IIPSIMOYTOJIBHOTO
napajuiesenumnena
O06BEM npsMOit IPU3MBI
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C

BBIYUCIIEHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Ipuknagnbie 3a1a4u,
CBSI3aHHbBIE C 00BEMOM
IIPSAMOM TIPU3MBI




38

39

40

Brrurcnenue 00bEMOB
TEJ C IOMOIIBIO
OIPEICNIEHHOTO
uHrerpana. OobEmM
HAKJIOHHOM MPU3MBI

Brrurcnenue 00bEMOB
TEJ C IOMOIIBIO
OIpEeICNIEHHOTO
unTerpana. O6pém
MAPaMUIbI

dopmyna 00bpEéMa
nupaMuibl. OTHOIIEHUE
00BEMOB MHUPAMUJ C
o0IIUM YTIIOM

bubmuoreka [{OK https://academy-
content.apkpro.ru/lesson/c38a768d-8281-
4567-8ace-0d2c38f0fcle

bu6mmorteka IIOK https://academy-
content.apkpro.ru/lesson/6136e6ef-deel-
485h-a334-147396d32062

41

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MHUpaMUL C
O0IIUM YTIJIOM

42

CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOM
PU3MBI

43

44

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
0o0BEMamMH MUpaMUIbI

[IpuknanHbie 3a1a4u MO
teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOMN MPU3MBI



https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062

[Ipukitaguele 3aga4u 10
teMme "OOBEMEI Ten",

45 R
CBSI3aHHBIE C 00BEMOM
U PAMHU/TBI
[Tpumenenne 00bEMOB.

46 Boruncnenue pacctosHus
JI0 TJIOCKOCTH

47 KontponsHas pabora
"O0BEM MHOTOTpaHHUKA"

[unuHapudeckas
MMOBEPXHOCTb, bu6mmorteka IIOK https://academy-

48 oOpa3yromiue content.apkpro.ru/lesson/3ccb2fac-977b-
UWJIAHIPUYECKON 434e-8099-0b67b356a878
[IOBEPXHOCTU

wimHap. IpsMoit
E FOBOE unlijz( bu6mmoreka I1OK https://academy-
49 I'E1 Y e OB x1—113‘ . content.apkpro.ru/lesson/a04ec2e9-2905-
OaA® TOBEPRHOC 4a8d-b0d8-a5803850648
LUJIMHApA
Konnueckas
bu6mmorteka I1OK https://academy-
MOBEPXHOCTb,

50 6pa e KOHITECKOi content.apkpro.ru/lesson/4ac3c941-1160-
OPPASYIOHE KORHACCKO 4de7-h279-4e8e94e943ad
noBepxHocTu. Konyc
Ceuenue koHyca

bu6mmoreka I1OK https://academy-
IJIOCKOCTBIO,
51 HAPATTCTEHOM TIOCKOCTH content.apkpro.ru/lesson/4042e696-d7d5-
P 4028-92ec-716645595084
OCHOBaHUS
VY ceu€HHBbI KOHYC.
bu6mmoreka [IOK
52 N306pakeHne KOHYCOB U

YCE4EHHBIX KOHYCOB

https://lesson.edu.ru/lesson/4042e696-



https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/3ccb2fac-977b-434e-8099-0b67b356a878
https://academy-content.apkpro.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://academy-content.apkpro.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://academy-content.apkpro.ru/lesson/a04ec2e9-2905-4a8d-b0d8-a580385f0648
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://academy-content.apkpro.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://academy-content.apkpro.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://academy-content.apkpro.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84?backUrl=%2F02.3%2F11

d7d5-4028-92ec-

716645595d84?backUrl=%2F02.3%2F11

53

54

55

56

57

58

[Tnomaae GokoBOM
MTOBEPXHOCTHU U MOJHON
MOBEPXHOCTH KOHYyCa

[Tnomans 6OKOBOM
MTOBEPXHOCTH M ITOJTHOMN
MOBEPXHOCTH KOHYCa

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeJIbCTBO U
BBIYKCIICHUE,
MMOCTPOEHUEM CEUEHUH
ouJInHApa, KOHyCa
Crepeomerpuueckue
3a/1a4y Ha
JI0Ka3aTeNIbCTBO U
BbIYMCIICHHE,
MMOCTPOEHUEM CEUECHUH
LUINHApPA, KOHyCca

HpI/IKJ'IaI[HBIe 3aaa4u,

CBA3aHHBIC C TUJIIMHAPOM

[Ipuknanneie 3a1auwy,

CBA3aHHBIC C TUIIMHAPOM

59

60

Cdepa u map
[lepeceuenue chepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cdepsl



https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84?backUrl=%2F02.3%2F11

IJIOCKOCThIO. Bua u
n300pakeHHE 1mapa

61

[lepeceuenue chepsl u

I1apa ¢ TIOCKOCTBIO.

Kacanue mapa u cdepsr 1
IJIOCKOCTBI0. Bun n

n300pakeHHE 1mapa

62

63

64

65

VYpaBuenue chepsl.

[Tnomane chepsr u e€ 1
yacreu

Cummetpus chepsl U
nrapa
CrepeoMeTpHyeCcKHe
3aJa4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBI3aHHBIC 1
co chepoii u mapom,
MMOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

Crepeomerpuueckue

3a/1a4y Ha

JI0Ka3aTeIbCTBO

BBIYHMCIICHHUC, CBA3aHHBIC 1
co cepoii u mapom,
MMOCTPOEHUEM MX CEUCHUI
TUTOCKOCTBIO

66

[Ipuknagneie 3agauu,
CBsI3aHHbIE CO chepoit u 1
1apoM




67

68

[ToBTOpEHUE: OKPYIKHOCTH
HAa IUIOCKOCTH,
BBIUNCJICHUS B
OKPYKHOCTH,
CTaHJapTHBIE MOA00US

Pasznnunble koMOMHALIMT

TEJI BpalllICHUSA U
MHOI'OI'PaHHHUKOB

69

70

71

3amauu o Teme "Tena u
MOBEPXHOCTHU BpaleHus"
3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaiueHus"

72

O0béM HUIMHIpA.
Teopema 06 00bEME
OpSMOTO LMJIMHAPA

73

Brrancienne 00n6M0B
TEJI C IIOMOIILI0
OIPEIEIIEHHOTO
uHTerpana. O6bémM
KOHyca

74

75

[Tromaay 6OKOBOH 1
ITOJIHOM ITOBEPXHOCTH
KOHyca

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C




BBIYUCIIEHUEM 00BEMOB
UIMHIPA, KOHyca

76

[Ipukitaguele 3ana4u 10
teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

"

TCI

77

78

O0BEM 1mapa 1 mapoBoOro
cextopa. Teopema 06
00béme mapa. [Lnomanp
cdepsl.
Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
1apa, apoBoro
CErMEHTa U IIapOBOTO
CEeKTOopa

[Tpuknanubie 3a1a4u M0
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
1rapa ¥ 1iomaibio
cheprl. COOTHOIICHHS
MEX]Ty TUTOIIAISIMHU
MMOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI

79

[Momo6HbIe TeNa B
MIPOCTPAHCTBE.
H3menenue o0bEMa npu
MOJO00MH.
CrepeomeTpudeckme




3a71a4¥, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB
TeJ ¥ IUIoIaael
MOBEPXHOCTEH

80

KontponsHas pabora
"[1nomanu moBepxXHOCTH
1 00BEMBI KPYTIIBIX TEN"

81

JIBM>KEHUs MPOCTPaHCTBA.
Orobpaxenus. [[BuxeHus
U paBEHCTBO QUTYP.
O61ue cBoiicTBa
IBIDKECHUN

82

Bunasl nemkxennii:
IapaJuIeIbHBIN MIEPEHOC,
LEHTPAJIbHAsI CHMMETPUS,
3epKaJIbHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSAMOU

83

84

85

86

[IpeobpazoBanus
nono6wus. [psmas u
cthepa Diinepa
['eomeTpuueckue 3a1aun
Ha TIPUMEHEHUE
JIBUKCHUS

KonTponbHas padora
"BekTops! B
npocTpaHcTae”

O06o0maromee
noBTopenue 11 nonsTuit
1 METOJIOB Kypca




87

88

reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HAHUM:
"[TapannenbHOCTh
MPSIMBIX U IJIOCKOCTEH B
npocTpaHcTae”

O0o0maroree
noBropenue 11 nonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATU3ALHs
3HaHUi: "BekTopsl B
npoctpaHcTae”

Oo6ob61aro1ee
noBTopenue 11 noHsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

89

O06o0maroree
noBropenue 11 nmonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLs
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

90

O06o0maromee
noBropenue 11 nmonsaTuit




91

92

¥ METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

Ob6o6maromee
nosropenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATHU3aIIHs
3Hanui: "[lnomanu
MOBEPXHOCTH U 00BEMBI
KpYyIibIX Ten"

Oo6ob61aro1ee
noBTopeHue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIHs
spanuii: "llmomanu
MOBEPXHOCTU U 00BEMBI
KpYTJIBIX TET"

93

94

95

Ntorosas KOHTpOJIbHAS
paborta

HroroBast KOHTpOJIbHASA
pabora

[ToBTOpenue, 06001IeHNE
U cUCTeMaTu3aius
3HAHUM




96

97

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU
U €€ pOoJIb B Pa3BUTHHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Uctopus pazButus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHH

98

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOT UM

99

Hcropus pa3Butns
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus pazsurus

CTEpEOMETPUU KaK HAyKu

u e€ poJib B Pa3BUTUH

100 COBPEMEHHBIX 1
WHXEHEPHBIX U

KOMITBIOTEPHBIX

TEXHOJIOTHUI

Hcropust pa3Butus

CTEpPEOMETPUH KaK HayKU

U € poJIb B Pa3BUTHH

101 COBPEMEHHBIX 1
WH)KCHEPHBIX U

KOMITBIOTEPHBIX

TEXHOJIOTUI1

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKHU
U €€ poJib B Pa3BUTUHU

102 COBPEMEHHBIX 1
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI
OBHIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MareMaturka: aredpa v Hayajia MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
I'eometpus. 10-11 xnacc. bazoBerit u yrnyonéunstit yposuau / [JI.C. ATanacsH,
B.®. Byty30s, C.b. KagomiieB u ap.] - M.: [Ipocsenienue.

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

Mepzmsik A.T'., Ilononckuit B.b., Pabunosuu E.M. I'eomeTpus. 10 kiacc.
CamocrosiTenbHbIE U KOHTPOJIbHBIE pa0OoThI (YriTyOneHHbIl). — M.
[Ipocsemenne, 2022.

Mepzmsik A.T'., Tlononckuit B.b., Pabunosuu E.M. I'eomeTpus. 11 kiacc.
CamocrosiTenbHbIE U KOHTPOJIbHBIE pa0OThI (YriTyOneHHbIl). — M.:
IIpocsemenne, 2022.

Maremaruka. [Togroroska k EI'9-2024. TlpodunsHseiil ypoBeHs. 40
TPEHUPOBOYHBIX BapHaHTOB 110 AemMoBepcun 2024 roga: yue6Ho-
MeToaudeckoe rmocooue / moxa penakiueit O.@. JIpicenko, C.10.
KynabyxoBa. — PoctoB-Ha-/lony: Jlernon, 2023.

Amenko U.B., llecrakoB C.A. I'eometpus. Y HUBEpCaIbHbIN
MHOTOYpOBHEBBIN cOopHUK 3a1a4. 10-11 knaccsr.— M.: IIpocBemenue,

2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

1.

2.

bubnuoTteka mudpoBoro 06pazoBaTEIHLHOTO KOHTEHTA.
https://urok.apkpro.ru/

[Mopran nns moaroroBku odoyvaromuxcs k OI'D «Cmoam TNMA» https://math-
oge.sdamgia.ru/

HNHTepakTuBHBIC pabovme TETpaau U TPEHAXKEPHI OT OHJIANH-TITKOJIBI
Skyeng, kopropaiuu «Poccuiickuil y4eOHHK» U TPyl KOMITAHUH
«IIpoceemenue» https://edu.skysmart.ru

Poccuiickas anextpoHHas mikoja. https://resh.edu.ru/



https://urok.apkpro.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/
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