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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIsieTCs OAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHErO OOLIEro
oOpa3oBaHMsl, TaK KaK 00ECIEeUMBAET BO3MOXKHOCTb M3YyUEHUS TUCUUIUINH €CTECTBEHHO-
HAy4YHOHM HaIIPaBJICHHOCTH U NMPEIMETOB I'YMAHUTAPHOTO LHUKIIA. [I0CKOIBKY jormdyeckoe
MBIIJICHHE, (QopMHpyeMoe TMpH HM3yUYEHUH OOYYAIOIIMMHUCA TOHSTHIHBIX OCHOB
F€OMETPUHU, TMpPU JOKA3aTEeIbCTBE TEOPEM U IOCTPOEHUM LEMOYKU JIOTUYECKHX
YTBEPKJICHUHU IIPU PEIICHUH T'€OMETPUYECKUX 3a7a4, YMEHUE BBIIBUT'ATh U
ONpPOBEPraTb THIIOTE3Bl HENOCPEICTBEHHO HCIIOJIB3YIOTCS IPH PEUICHUH  3a]a4
€CTECTBEHHO-HAYYHOI'O IIUKJIA, B YAaCTHOCTU (PM3MYECKUX 3a/1ad.

Lenp ocBOeHUs TporpamMmbl yueOHOro Kypea «I'eoMerpusi» Ha yriayOJaEéHHOM ypOBHE
— pa3BUTHE MHAUBUIYAIBHBIX CIIOCOOHOCTEN O0yYaromuXxcsl MpU U3YYEHUU T€OMETPHH,
KaK COCTaBJstoule mnpeaMmeTHoll oOnactu «Marematuka W HHQOPMATHKA» Yepes3
o0OecrieueHre BO3MOXKHOCTH MPHOOPETEHUsT M  MCIONb30BaHMs Ooyiee  TIIyOOKUX
F€OMETPUYECKUX 3HAHWM M NEUCTBUM, CHEHU(PUUYHBIX T€OMETPUHU, U HEOOXOIUMBIX s
YCIEIHOI0 MPO(PECCHOHANBHOIO  00pa3oBaHMs, CBSI3aHHOIO C  HMCIOJb30BAaHUEM
MaTEMaTHKH.

[IpuoputeTHbIMM  3a7ayaMM  Kypca TI€OMETPUM Ha YIIIyOJIEHHOM  YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU KypC 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacUIMpeHUe TNPEJCTABICHUS O TE€OMETPUM KaK 4YacTh MHPOBOM KYJbTYpbl W
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHrE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIUX
MaTEMaTUYECKUX MOJEISAX, IMO3BOJSIIOIIMX ONMUCHIBATh W H3y4daThb pas3HbIC SBICHUS
OKpY’KaloIIero MHpa, 3HAHME IMOHATUHHOrO amnmapara no paszgeny «CTepeoMeTpusi»
y4eOHOr0 Kypca reoMeTpHH;

(opMHpOBaHHWE YMEHHUS BIAJETh OCHOBHBIMU MOHSTUSMHU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBONCTBaMH, 3HaHUE TeopeM, (GOpMysll U yMEHHE HX
NPUMEHSTh, YMEHHs JI0Ka3blBaTb TEOPEMbl U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(dopMHpOBaHKE YMEHHUS PACHO3HABATh HA YEPTEkKaX, MOJEISAX U B PEATbHOM MHUpPE
MHOT'OIPAaHHHUKH " Tena BpalIeHUS, KOHCTPYHPOBATh r€OMETPUYECKHE
Mo/1en;()OPMUPOBAHNE TIOHMMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTHYeCKUX Teopuil, (OPMUPOBAHHWE TIOHMMAHUS POJM AKCUOMATHKH TpHU
IIPOBEJICHUN PACCYKICHUN;

(dopMHpOBaHKE YMEHHMS BJIAJIETh METOJIaMU J0KAa3aTeIbCTB U aJITOPUTMOB pELICHUS,
YMEHUsI HMX NPHUMEHSTb, INPOBOJAUTH [OKA3aTEJIbHBIE PACCYKJIECHHUS B XOJ€ PELICHUs
CTEpPEOMETPUYECKUX 3a/Jay W 3aJady C MPAKTUYECKUM CoAepKaHueM, (popmupoBaHHe

MMpeACTaBJICHUA O H€O6XOI[I/IMOCTI/I AO0Ka3aTCJIbCTB IIPpH 000CHOBAaHMH MaTEMaTUYCCKHX
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YTBEPKJICHUN U POJIM AaKCUOMATUKU B TIPOBEJICHUHU JIEAYKTUBHBIX PACCyKICHUI; pa3BUTHE
U COBEPIICHCTBOBAHUE MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOYyYarommxcs,
[T0O3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHHUS,
MHTEpeca K U3y4CHHUIO T€OMETPUH;

dopmupoBanre (HyHKIUOHATBHOM I'PAaMOTHOCTH, PEJIIEBAHTHOW T'€OMETPUU: YMEHHUS
pacno3HaBaTh MPOSIBICHUS FEOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KXU3HEHHBIX CHUTYalHUSIX W TPU H3YYEHUU JPYIHUX YUYEOHBIX IPEIMETOB,
IIPOSIBJICHUSI 3aBUCHMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS PEATBHBIX CUTyalluH,
UCCJIEI0BAHUS IOCTPOCHHBIX MOJENEN, NHTEPIIPETALMU ITOJYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJEpKATEIbHBIMU JUHUAMHU y4yeOHoro kypca «['eomerpusi» B 10-11
KJ1accax ABIAOTCS: «lIpsiMble M INIOCKOCTH B MPOCTpPaHCTBEY, «MHOrorpaHHukm», «Tena
BpauleHus», « BEeKTOpbl 1 KOOPAMHATHI B MPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo @PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HNOHATUSMUY», PEIIEBAHTHBIMU T'€OMETpUU Ha yriayOiaéHHOM ypoBHe oOyudenus B 10-11
Kjaccax, OTHOCHUTCS KO BCEM COJCpPKaTCIbHbIM JIMHUSAM y4eOHOro Kypca, a
(opMHpOBaHKE JIOTUYECKUX YMEHUN PpACIpPENENsieTCs] HE TOJIBKO IO COAEpP’KaTEIbHBIM
JUHUSIM, HO W 10 rojgaM oOyueHus. ConepxaHue 00pa30BaHMs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ylibTaraM  OocBoeHusi  DepepanpHOl  paboueld  MPOrpamMMmbl,
pacnpenenéHHbIM 10 To/1aM 00yUYeHHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, MPUHITUITMATILHBIM BOIIPOCAaM 00yUaromuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OpPraHU30BATh OBJIAJICHUE TEOMETPUUYECKUMH TMOHATUSIMU M HaBbIKaMU
MOCJIEIOBATEIbHO M MOCTYNATENbHO, C COOJIIOJIEHHEM MPUHIIMIA MPEEeMCTBEHHOCTH, a
HOBbIE 3HAHUS BKJIIOYaThb B OOIIYyI0 CHUCTEMY T€OMETPUYECKUX IpEICTaBICHUM
oOyyJaronmxcsi, pacuupsisi u yriyonsas e€, oOpa3yss MpOYHbIE MHOKECTBEHHBIC CBSI3U.
[lepexo K M3yUYEHUIO TEOMETPUHU Ha YIiyOJEHHOM YPOBHE MO3BOJISECT:

co31aTh yCIoBus 1Sl MU PpepeHnmrani o0ydyeHust, MOCTPOECHUS NHINBUTY aTbHBIX
0o0pa3oBaTeNbHbIX MPOrpamMM, 00ECeUUTh YIITyOIEHHOE N3YyUEeHUE TEOMETPUH KaK
cocTaBJisifoleil yaeOHOro npeamera «MareMaTruka» MOArOTOBUT 00YyYaromIUXCs K
MIPOJIOJDKEHUIO U3YYCHHSI MATeMaTHKHU ¢ y4€ToM BbIOOpa Oyayieit mpodeccun,
oOecreunBasi MPeeMCTBEHHOCTh MEXKy OOIIMM U MPOPECCUOHAIBHBIM 00pa30BAHUEM.

Ha uszyuenue yuyebHoro kypca «l'eomerpusi» Ha yriyOJEHHOM ypOBHE OTBOIUTCS
204 yaca: B 10 xnacce — 102 yvaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJICJIO).

COILEPKAHUE OBYUEHUSA

10 KITACC



IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpPEOMETpPUHU. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: AaKCMOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHue  HpsAMBIX B NIPOCTPAHCTBE:  IE€pPECEKaroIIuecs,
IapajulesibHble M CKpeIMBaromuecs npsmble. l[Ipu3Haku CKpemumBaromuxcs TNPSAMBIX.
[TapannenbHOCTh TPSMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MapasulelIbHbIE IPSMbBIE B
IIPOCTPAHCTBE, NApPaJUIEIBHOCTh TPEX IPSAMBIX, MAPAIUICIBHOCTh HPSIMOUW U IIJIOCKOCTH.
[TapamnenpHOe W LEHTPaJbHOE NPOEKTHPOBaHUE, H300pakeHue @uryp. OCHOBHbBIE
CBOMCTBA TNapajlieIbHOrO0 MpOoeKTUpoBaHusa. WM3o0paxkeHne Quryp B MapayieiabHOMN
MPOEKIMHU. YTIJBl C COHAIPaBICHHBIMU CTOPOHAMH, YTOJd MEXIy NpPSMBIMA B
npocTpancTBe. llapajulenbHOCTH IIIIOCKOCTEH: IapajulesibHble IUIOCKOCTH, CBOWCTBA
napajuleJbHbIX IUIocKocTed. [Ipocreiimume mpocTpaHCTBEHHbIE (UIYpbl HA IIOCKOCTH:
TETpa’ap, MAPAIUIEIECTTUIIE], TIOCTPOCHUE CEUCHUM.

[leprieHIUKYISAPHOCTh MPAMOM M IUIOCKOCTH: IIEPIICHIUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPSMBIE MapajuIeIbHbIE U IEPIEHAUKYJISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAMKYJIAPHOCTA IIPSAMONM M IUIOCKOCTH, TEOpEMa O IPSAMOM IEPIEHIUKYJIAPHOU
WIocKocTH.  OpTOroHaJIbHOE  NPOEKTHpOBaHWE. lIepneHauKysssp UM HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSHHUE OT MPSMOW 10 IUIOCKOCTH, NMPOEKIUS
Gurypsl Ha IIJIOCKOCTb. [leprieHIMKYASIPHOCTH IIJIOCKOCTEN: IIPU3HAK
NEPIEHANKYJIAPHOCTU IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyIsapax.

Yrael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSIMOM U IUIOCKOCTBIO, ABYTPAaHHBIA Yrod,
JMHEWHBIM YTroJI BYTPaHHOTO yrua. TpéxrpaHHbli U MHOTOrpaHHble yriel. CBOWCTBa
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX M JABYIPAHHBIX YIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB H CHHYCOB JIJII TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKH

Buabl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. I[Ipusma: n-yrosipHas npusma,
npsiMasi W HaKJIOHHAs TMpU3Mbl, OOKOBas M TIOJHAs TMOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, npsaMOyTOJIbHBIN Napajieenune u ero ceorcTra. Kparuaiiimme nytu
Ha [IOBEpXHOCTM MHOrorpanHuka. Teopema Oiiniepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. IMupamuma: N-yroyibHas mupamuja, MpaBUIbHAS W yCEUYEHHAS MHUPAMUIBI.
CpoiictBa péOep U OOKOBBIX TpaHEW MPaBWIBHOW mnupaMujbl. [IpaBuiibHBIC
MHOT'OTPAaHHUKU: NPAaBWIIbHAS MPU3Ma U MPaBUIIbHAS MUPAMUAA, IPABUIIbHAS TPEYTOJbHAS
nupamMuza W OpaBWIbHBIA  TeTpasnp, KkyO. IlpencraBneHue o  NpaBUIIBHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

BbluucieHre 3J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrubsl. I[lmomiane

OOKOBOM IOBEPXHOCTU U MTOJITHOU IMOBECPXHOCTHU HpHMOfI I[MPU3MBI, IJIOIIA/Jb OCHOBaHHﬁ,
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TeopeMa 0 OOKOBOW MOBEPXHOCTH HpsIMOM mpu3Msbl. [lnomans O0KOBOI MOBEPXHOCTU U
ITIOBEPXHOCTH ITPABWJIBHOW MMUPAMUBL, TEOPEMA O TUIOIIAAN YCEYEHHON TUPAaMU/IBI.

CummeTpus B IPOCTPAHCTBE. DIIEMEHTBI CUMMETPUU MTPaBUIIBHBIX MHOTOIPAHHUKOB.
CummeTpus B NIPaBUJIBHOM MHOTOTPaHHUKE: CUMMETpUS NapajUIeNICIIUIE a, CUMMETPUS
PaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON ITUPaMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIECHHBIE U IPOTUBOIOJIOKHO HAIIPABJIECHHBIE BEKTOPBI.
PaBeHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAaMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4yucio. CBONCTBA CIOKEHUS BEKTOPOB.
CBoucTBa YMHOKEHHsI BEKTOpa Ha 4ucio. l[loHstne kommnanapHele BeKTOphl. [Ipu3Hax
KOMILUIAHAPHOCTH TpEX BeKTOpOB. [IpaBuio mapamnenenunena. Teopema o pasnoxeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOopaM. [IpsmoyrosnbHas cucteMa KOOpAWHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMHU TOYEK. YTOJI MEXKIy BeKTopaMu. CKaJsIpHOE MPOU3BEICHNE BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[TonsTHs: UMAMHIPUYECKas: MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, ceprudeckas
MOBEPXHOCTh, 00pa3yrolue noepxuocrei. Tena BpaleHus: UWIMHAP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnonoxeHue chepbl U IIJIOCKOCTH, KacaTelbHas
IUIOCKOCTH K cepe. 300parkenue Ten BpalleHus Ha MIOCKOCTU. Pa3BEépTka HuIMHApPa U
koHyca. CuMmmeTtpusi cepsl 1 mapa.

O6bEM. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BbEME MPSIMOYTOJIBHOTO
napajuienenuneaa u cieactsus u3z He€. O0bEM NpsAMol U HAKJIOHHOW MPU3MBbI, UIUIUHAPA,
nupaMubl U KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KoMOuHanmu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BnucaHHas B LUJIMHAD,
onucaHHas 0Koyo nuiuMHapa. [lepeceuenue cdepsl u mapa ¢ miockocTelo. Kacanue mapa
U cdepbl MIOCKOCThIO. [ToHSATHE MHOTOrpaHHMKA, OMHMCAHHOTO OKOJO cdephl, chepsl,
BIIMCAHHOW B MHOTOTPaHHUK WJIM TEJIO BpalllEHUSI.

[1nomanps NOBEpXHOCTH LMIIMHAPA, KOHYCa, Tomaas cepsl u e€ yacret. [logobue
B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, IIIOMIAJEH MOBEPXHOCTEH MOAOOHBIX (GUTYP.
[IpeoOpazoBanue nomoous, romoTeTus. Pelienre 3aa4 Ha MIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHHiI MHOTOTPAaHHUKOB M TeJl BpAalllEHUS: CEYEHHs LMIMHApA
(mapajuienbHO Y MEPIEHANKYJISIPHO OCH), CEYEHHUsI KOHyca (mapajuiesibHble OCHOBAHUIO U



IPOXOJAIIME Yepe3 BEPIIMHY), CEYCHHS IIapa, METOJbl MOCTPOEHUS CEUCHUU: METO]
CJIEI0OB, METOJI BHYTPEHHETO TPOEKTUPOBAHMSI, METO] IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE
Bekropel B mpoctpaHcTBe. Oniepannu HajJ BEKTOpamMu. BeKTOpHOE yMHOMXEHUHE
BEKTOpOB. CBOWCTBAa BEKTOPHOTO YMHOKEHHS. [IpsMOyrospHas cucrema KOOpPJIWHAT B
npoctpadcTBe. Koopnunatel BekTopa. Pasznoxenue BekTopa mo 6Oasucy. KoopaunatHo-
BEKTOPHBII METOJI IPHU PELIEHUU T€OMETPUUECKUX 3a]au.
JIBH:KEeHUsA B IPOCTPAHCTBE
JIBmxeHus npoctpancTa. OtoOpakeHus. J\BukeHust U paBeHcTBO Quryp. Oomue
CBOKMCTBA ABVKCHHI. BUbI IBHKEHNI: TAPAJIIEIBHBIN IEPEHOC, LIEHTPAIbHA
CUMMETpHUS, 3€pKajibHasl CHMMETPUS, TOBOPOT BOKPYT Ipsimoid. [IpeoOpazoBanus
nono6ust. [Ipsimas u cepa Diinepa.
I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YT JIYBJIEHHBIY YPOBEHB) HA YPOBHE CPEJTHET'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYaIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIECTBa, MPEACTABICHHE O MaTeMaTUYeCKHUX
OCHOBax ()YHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOUEAYp TpakJAaHCKOTO
obmiecTBa (BBIOOPHI, OMIPOCHl U JIPYTrO€), YMEHUE B3aUMOCHCTBOBATh C COLUAIBHBIMU
WHCTUTYTAMH B COOTBETCTBUHU C UX PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCHUHCKON TPaKIAHCKOW HMIACHTUYHOCTH, YBAXKEHHUS K
IpPONUIOMY M HACTOSIIIEMY POCCHUMCKOM MATEMaTUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTUKECHUSAM POCCUUCKUX MATEMaTUKOB M POCCUMCKOW MAaTEMaTHUYECKOM IIKOJIBI,
MCIIOJIH30BAaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTUSAX, Chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapoaa, CchHOPMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHMS, OTUYECKOrO TOBEICHUSA, CBSA3AHHOIO C IMPAKTUUYECKUM
NPUMEHEHUEM JOCTHKCHUN HAyKW M JESATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEero;

4) 3cTeTH4ecKoe BOCIMTAHME:



ACTETUYECKOE OTHOLIEHWE K MHpYy, BKJIIOYas OCTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEHICHWH, PacCyX JACHUN, BOCIHPUHUMYHBOCTH K
MaTEeMaTHYECKUM acClleKTaM Pa3IMYHBIX BUJOB CKYCCTBA;

5) pusnyeckoe BocMTaAHKE:

c(OPMUPOBAHHOCTh YMEHMSI MPUMEHATh MaTeMaTHUYECKHE 3HAaHUS B HHTEpecax
3JI0pOBOro U 0e30macHOro o0pas3a )KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/10POBbIO
(3mopoBoe mUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA M OTIbIXa, pEryJspHas
¢usnyeckass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHITHIX CIIOPTHUBHO-
03/10POBUTEIBHOMN AESTEIBHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJIOOHUS, MHTEPEC K Pa3TUYHBIM
chepaM Tpo(ecCHOHATBHON NIEATEbHOCTH, CBSI3aHHBIM C MAaTE€MaTUKOW U €€
MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynaymiel mpodeccun u
peau30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIHOCOOHOCTh K
MaTeMaTUYeCcKoMy OOpa30BaHUIO M CaMOOOPAa30BaHMIO HAa NPOTSHKEHMHM BCEU >KHU3HM,
TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B PEUICHHH MPAKTHUECKUX 3a]ad MaTeMaTHYeCKOM
HAIPaBIEHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYpbl, IOHHUMaHUE BIMSHHUS COLUAIBHO-
HKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON M COLMANIbHON Cpelibl, OCO3HAHUE
IJI00aNbHOIO XapakTepa 53KOJIOTMYECKHMX TMpoOJieM, OpUEHTalus Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW Ui pElIeHHs 3aJad B OOJIAaCTU OKpYyXKalolehd Ccpessl,
IUIAaHWPOBAHUE TOCTYNKOB M OLICHKM HMX BO3MOXKHBIX MOCIEACTBUM Ui OKpY’Karouieu
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKW U OOIIECTBEHHOW MPAaKTHKH, MOHMMAaHHWE MaTeMaTH4YEeCKOW HayKd Kak
cdepbl Y4eI0BEUECKOM NeATENbHOCTH, 3TANoB €€ pa3BUTHS U 3HAYMMOCTH JJISl Pa3BUTHS
IUBWIN3AIMN, OBJIAJCHUE S3BIKOM MaTeMaTHMKH M MaTEeMaTHMYeCKOH KyJIbTYpol Kak
CpPEICTBOM  TO3HAHUS  MHpa, TOTOBHOCTh  OCYIIECTBISTH  MPOCKTHYIO |
HCCIICIOBATENLCKYIO ACSITEIbHOCTh MHANBUAYATHHO U B TPYIIIIC.

METANPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble Jilornyeckue JaeiicTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKKN MAaTEMAaTUUYECKUX OOBEKTOB,
MOHSATHUM, OTHOLICHUM MEXIy TMOHATHIMU, (OPMYJIUPOBATH OMPEACIICHUS TOHSITHH,
7



yCTaHaBJIMBATh CYIIECCTBEHHBIN MPU3HAK KiacCU(UKAIMK, OCHOBAHUS NIl 0000IIECHUs U
CpaBHEHHUS, KPUTEPUHU TPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U TIPEOOPA3OBBIBATEH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHBIC, €IUHUYHBIC, YACTHBIEC U 00IIUE, YCIOBHBIE,

BBISIBIISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYHS B
(dakTax, TaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, NMPEJIaraTb KPUTEPUH JIJIS1 BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JIeaTh BBIBOJBI C MCITOJIH30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUECHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

POBOJUTH CaMOCTOATENBHO JIOKA3aTENIbCTBA MATEMATUYECKUX  YTBEPKIACHUMN
(TpsiMBIE ¥ OT TMPOTHBHOTO), BBICTPAWBATh APTYMCHTAIMIO, MPUBOIAUTH TMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KICHUS U BBIBOJIBI;

BBIOMpaTh CIOCOO pelieHusl yuyeOHOU 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BbIOMpaTh HauOoJiee MOAXOASIINN C Yy4ETOM CaMOCTOATENBHO BBIJICIIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

HCIIONIb30BaTh  BOMPOCHI  KAaK  HUCCIEAOBATENbCKUA  WHCTPYMEHT  TO3HAHMUSA,
dbopMyIMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME TPOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBATH
MUCKOMOE U JIaHHOE, (POPMUPOBATH THIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

POBOJUTH CaMOCTOSTEIFHO CIUIAHWPOBAHHBIA OSKCIIEPUMEHT, HCCIIEIOBAHUE T10
YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBJICHHs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SIBIICHUSIMH, POIIECCAMU;

CaMOCTOSATENbHO  (QOopMyIHpoOBaTh O00O0OIIEHHWS ¥ BBIBOJBI IO pe3yJbTaTaMm
POBENEHHOTO HAOIO/IEHNS, WCCIICIOBAHUSA, OIEHWBATh JOCTOBEPHOCThH MOIYUYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUH;

MPOTHO3MPOBaTh BO3MOXKHOE  pa3BUTHE TMpollecca, a TakXKe BBIIBUTaTh
MPEIONI0KEHHUS O €T0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH epunmThl HHPOpMAIU, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa HAa BOTIPOC U
TS pEIIeHUs 3a1a4u;

BBIOMpATh WHGOPMAIMIO W3 WMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJU3HPOBATH,
CUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BHUAOB U (QopM
MIPEICTABJICHHS;

CTPYKTYpUPOBaTh HMH(POpPMAIIMIO, TPEACTABIATH €€ B pasIuyHbX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHMBATh HAA&KHOCTh WH(GOPMAIMK IO CaMOCTOSTENBHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHHKATHBHBIE YHHBeEPCAIbHbIE YUeOHbI€ el CTBHUS

Oo0wmenue:

BOCIPUHUAMATh W (OPMYJIMPOBATH CYXJICHHUS B COOTBETCTBUH C YCIOBHSAMH U
HeJISIMA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX W
NUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOIY PEIICHUs 3a/Jadyd, KOMMEHTHPOBAThH
TIOJTyYeHHBIN Pe3yJIbTarT,

B XOJe OOCYXICHHS 3aJ1aBaThb BONPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
poOJIeMbI, pelacMoi 3aJladyd, BBHICKA3bIBATh HJICH, HAIlCJICHHBIC HA ITOWCK PEIICHHS,
COTOCTABJIATh CBOM CYXIEHHUS C CYXKICHUSIMH JPYyrdX YYaCTHHKOB JHajora,
OoOHapyXUBaTh Pa3IMIUe M CXOJICTBO IMO3UIUH, B KOPPEKTHOH ¢dopMe (HopMyImpoBaTh
pa3HOTJIacHsl, CBOM BO3PaKCHHUS,;

MPEJCTaBIATh PE3yNbTaThl PEIICHHS 3aJadd, OSKCICPUMEHTa, HCCIICI0BaHus,
MPOEKTa, CAMOCTOSATEIBHO BEIOMPATh (hOPMAT BBICTYILICHHUS C YUIETOM 3a7a4 MPE3CHTAIIUN
U 0COOCHHOCTEH ayAUTOPHUH.

PeryjsiTuBHbIE YHUBEpCcaJIbHbIe y4eOHbIe /1eiicTBUSA
Camoopranusanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pelieHus ¢ y4éToM
UMEIOUINXCS  PECYpcOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpOBaTb M
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

BJa/IeTh HAaBBIKAMU TIO3HABATENHHOW pediekcnn Kak OCO3HAHUS COBEPIIAEMBIX
JICHUCTBUM M MBICIUTENbHBIX TPOLIECCOB, HMX PE3yJIbTaTOB, BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS Mpolecca W pe3yibTaTa pELIEHUS MaTeMaTH4YecKOu
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTH IIPH PEIICHUH 3a/1a4d, BHOCUTh
KOPPEKTUBEI B ACSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIECHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa IIEJIM U YCJIOBHUSIM, OOBICHATH MPUYUHBI
JOCTHKCHHSI WM HEIOCTIDKEHHUST Pe3yJIbTaTOB JIEATEIHHOCTH, HAXOUTh OLINOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eAITEIbHOCTD:

MOHUMATh W UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATHHOU pabOThHI
MIPH pellIeHNnH y4eOHBIX 3a7a4, IPUHUMATH 11eJThb COBMECTHOM JESITEIbHOCTH, TUTAHUPOBATh
OpraHM3AIMI0 COBMECTHOW paboThl, paclpenensTh BHUABI pabdoOT, JIOroBapUBaThCH,
00CYXKIIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUS HECKOIBKUX JIFOJICH;



y4acTBOBAaTh B TPYIIOBBIX ¢dopmMax paboTel (0OCYXaeHUs, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHIMOJIHATH CBOIO YaCTh pabOTHl M KOOPAWHUPOBATH CBOU

JNEUCTBUSL C OPYTMMH 4Wi€HAMU KOMAaHJbl, OLICHUBATh KAau€CTBO CBOETO BKJIAJa B OOIIUH
IPOJYKT O KPUTEPHUAM, CHOPMYIIUPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.
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HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuiicss HayquTCs:

CcBOOOJHO OINEPUPOBATH OCHOBHBIMHU TMOHSITHSIMH CTEPEOMETPHH TMPHU PELICHUH
3a]1a4 ¥ IPOBEICHUN MaTEeMaTHIECKIX PACCyKIICHUM;

OPUMEHATh AKCHUOMBI CTEPEOMETPUM U CJIEACTBUA W3 HHUX NpPU PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJacCCU(PUIMPOBaTh B3aMMHOE PACIONOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

cBOOOMHO OMEpPUPOBATH TMOHSATHUSMH, CBA3AHHBIMH C yIJIaMH B TIPOCTPAHCTBE:
MEX]ly MPSMBIMH B IPOCTPAHCTBE, MEXKY NPSIMOI U MJIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOOHO paclo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHIA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJacCH(PHUKAINY;
CcBOOOJIHO ONEpUPOBATh MOHATUSMHU, CBSI3aHHBIMHU C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIONHATH TMapajyielbHOE, IEHTPAIBHOE M OPTOTOHAIBHOE MPOCKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHUs (PUTYpP Ha MIIOCKOCTH;

CTPOUTh CEYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBITIOJHSTH
(BBIHOCHBIE) TJIOCKHME YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BUJ
CBepxy, COOKY, CHU3Y;

BBIUMCIISTh TUIOIIATU TOBEPXHOCTEH MHOTOTPAaHHHKOB (TMpU3Ma, MHpaMHUIa),
Te€OMETPUUYECKUX TeJl C IPUMEHEHHeM (popmy;

CBOOOJHO ONEPUPOBATHh MOHITHSIMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOMHO  OMEpPHpPOBaTH TOHATHUSMH, COOTBETCTBYIOIUMHU BEKTOpaM U
KOOpAWHATAaM B IPOCTPAHCTBE;

BBITIOJTHSTH ICHCTBUS HAaJl BEKTOPAMH,

pelaTh 3aJa4Md Ha J0Ka3aTebCTBO MAaTEMAaTUYECKUX OTHOUICHUHM W HaXOXKJICHUE
r€OMETPUUYECKUX BEJIMYMH, MPHUMEHSSI HM3BECTHbIE METOAbl MpPH pPEIICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO ¥ BBICOKOI'O YPOBHSI CII0KHOCTH;
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e TMPUMEHATH  MPOCTEUIINE  TMPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKATh, NPEOOpPA3OBbIBATH M  WHTEPIPETHPOBATH  HUHPOpMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYpax, MPEICTABICHHYIO HA YepTexkax U
pUCYHKaX;

e TMPUMEHATH IOJYYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U AHAJIU3UPOBATh
peanbHbIE CHUTYyalluu, MPUMEHSITh HU3YUYEHHBIE TMOHATHS B IMPOIECCE IMOUCKA
pelieHrsT MaTeMaTHueckKu C(HOpMyIHpPOBAaHHOW MPOOJIEMbI, MOAEIUPOBATH
peanbHbIE CUTYyallud Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh TOCTPOCHHBIE MOJIETU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATUH M TEOopeM, ammapara aireopsl,
pemaTh NPAKTUYECKUE 3a/]aud, CBSI3aHHBIE C HAXOXKIEHUEM T'€OMETPUYECKHX
BEJINYUH;

e HMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM KaK COCTaBHOU
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:
CBOOOJTHO OTEpPUPOBAThH MOHSATUSMU, CBI3aHHBIMU C IWJIMHIPUUECKOM, KOHUUYECKOU U
chepudecKoil MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI TOTYyUCHUS,
OTIepUPOBATh TOHATUSIMU, CBS3aHHBIMHU C TEJIAMHU BPAILCHUS: IWJIWHIPOM, KOHYCOM,
chepoit u mapow;
pacno3HaBaTh Tejaa BpalleHus (LMJIMHAP, KOHYC, cdepa U map) U 0ObICHITH CIIOCOObI
MIOJTyYEHHUSI TEJT BPaICHUS;
KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPePhI U MIOCKOCTH;
BBIUMCIISTh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TN BpalIeHHUsS, OOBEMBI U
MJIOIAIM TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEN BPAIEHUS, TEOMETPUUECKUX TET C
npuMeHeHueM (HopMyT;
CBOOOJTHO OTIEPUPOBATH MOHSATHUSAMH, CBI3AHHBIMA C KOMOWHAITUSIMU TEJl BPAIICHUS U
MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMUCAHHBIN B c(pepy U OMHMCAHHBIA OKOJIO cephl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK WMITU TEJIO BPAICHHS;
BBIUMCIISITH COOTHOIICHHUS MEXAY TUIOMIAASMH MOBEPXHOCTEH U 00bEMaMu TOJOOHBIX
TEJI;
n300pakath W3y4daeMble (UTYpPBHI, BBIMOJTHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEpXYy, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAIICHHUS;



U3BJIEKAT, UHTEPIIPETUPOBATH u npeoOpa3oBbIBATH uHdopMaIuio 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypaxX, MPEACTABICHHYI0 HAa YepTekax H
PUCYHKaX;
CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBIIIOJIHATB OINI€palliy HAJl BEKTOPaMU;
3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
pemiaTh TE€OMETPUYECKHE 3aladyd Ha BBIYUCICHHE YIJIOB MEXAYy MNpAMbIMA U
IJIOCKOCTSIMHM, BBIYUCIIEHHE PpACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B IIE€JIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Aa IPH PEILICHNY;

CBOOO/IHO OIEPUPOBATh MOHSATUSIMH, CBSI3aHHBIMU C JABM)KEHHUEM B IPOCTPAHCTBE,

3HATh CBOMCTBA ABUKCHUIA;

¢ BRITMIOJHATE HW300paKEHUST MHOTOTPAHHUKOB U TENl BpaIlleHUS TPH TapalIeIIbHO
nepeHoce, MEHTPATLHON CHUMMETPUH, 3€pPKaTbHON CHUMMETPUHU, TPU TOBOPOTE BOKPYT
npsIMOii, mpeoOpa3oBanusl Mo 00U,

CTPOUTbH CEUCHUS] MHOTOIPAHHUKOB M TEJ BPAICHUS: CEUCHUSI IUINHpa (MMapauiebHO U

MEePIEHANKYJISIPHO OCH), CEUYEHUsS KOHyca (IapajuiejbHbIe OCHOBAHHWIO W IPOXOJISIINAC

yepe3 BEPILUHY ), CeUCHHUS 11apa;
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UCIIOJIB30BaTh METOJbI MOCTPOCHMSI CEUYECHHW: METOJ CIIEJ0B, METOJ BHYTPEHHErO
IPOEKTUPOBAHMUS, METO/ IIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKICHHUS;

MPUMEHATh TEOMETpUYEecKHe (aKThl [JIs PEIICHUS CTePEeOMETPUUYECKUX 3ajad,
MPEANOIAraloINX HECKOJIBKO I1aroB PEIICHHMs], €CIM YCIOBUS MPUMEHEHUs 3aJaHbl B
SIBHOW W HESIBHOU (opme;

pemiath 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUM W HaXOXKICHUE
r€OMETPUYECKUX BEJIUYMH;

MPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI ITPU
pELIeHUH CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHATh [OJYYEHHbIE 3HAHMS HA IPAKTUKE: CPaBHUBATh, AHAIW3UPOBATH H
OLICHUBATh PEaJbHbIE CUTyallMH, IPUMEHATh U3YUEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TMpOIECCE IMOMCKA PEIICHUS MaTeMaTUYeCcKu CEHOPMYIUPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBATh pealibHbIE€ CUTYallUHd Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh TOCTPOCHHbBIE
MOJIETI C MCIOJIb30BAaHWEM I€OMETPHUUECKUX MOHATHA M TeopeM, ammapara aireopsl,
penaTh NPakTUYECKUE 3a]1a4M, CBSI3aHHBIE C HAXO0XKJACHUEM T'€OMETPUUECKUX BEJIMUNH;
UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM KaK COCTaBHOU
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Koan4yecTBO 4acoB el
Ne KounTpoan (und
HaumeHoBaHue pa3eioB H TeM MPOrpaMMbl MpakTuyecku
n/n Bcero HbIe o0pa
e padoThbl
padoThI pecy
1 BBenenue B ctepeoMeTpuio 23 1 0
5 B3anmMHoe pacronioskeHue IpsMbIX B 5 1 0 https
POCTPaHCTBE
3 [TapannenbHOCTh IPSMBIX H IJIOCKOCTEH B 3 0 0
POCTPaHCTBE
4 [IepnieHAMKyYIAPHOCT NMPSMBIX U INIOCKOCTEN B 25 0 0
IPOCTPAHCTBE
VYTiBl ¥ paccTosiHUA 16 1 0
MHororpaHHUKH 7 1 0
BexTopsl B ipocTpaHcTBe 12 0 0
8 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH 5 5 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1 0
I1 600
2 OBTOPEHIE, 000 meHPUIe . 15 1 0 https://tg/resh.edu.ru
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIIBIX TEJ
6 JIBroKeHUs 5 1 0
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 ) 0
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacoB
KonTp DJIEeKTPOHHbBIE
Ne Tema ypoxa oabubl | Ilpaktnu  /[lara uupposbie
n/n Bcero e ecKue U3YYeHUS o0pa3oBaTte/ibHbIE
padoTt padoThbI pecypcbl
bl
OcHoBHbIE MpaBuiia H300paKEHUS HA PUCYHKE
MJIOCKOCTH, IMapajlIeIIbHBIX MPSMBIX (OTPE3KOB), 1 0 0
CEepeIMHBI OTPE3Ka
[ToHsTHS CTEepeOMeTpHH: TOUKa, ITPsMasi, INTOCKOCTh,
bu6nmorexa LIOK
npoctpancTBo. OCHOBHBIC ITPaBWIIa U300paKCHHS HA
1 0 0 https://m.edsoo.ru/f2a
PHUCYHKE MJIOCKOCTH, MapallJIeIbHBIX MPSIMBIX (OTPE3KOB), 1a6f6
CepeIuHBI OTpe3Ka -
[TonsTHS: TIEpeceKaronuecs MIOCKOCTH
’ https://tg/resh.edu.r
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh; 1 0 0 U
MOJTYTIPOCTPAHCTBO
[ToHSITHS: TepeceKarONTUecs ITOCKOCTH,
nepeceKaroIIrecs mpsiMasi | MII0CKOCTh; 1 0 0
MOJTYTIPOCTPAHCTBO
MHororpaHHUKH, H300paskeHNe MPOCTEHIINX 1 0 0
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHUX O0OHEKTOB
MHororpaHHuKH, H300paskeHue IPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLINX OOBEKTOB 1 0 0
CTapToBas AMarHoCTuKa.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECICTBHS U3 HUX 1 0 0
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https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1aef6

AXcuoMEI CTCPCOMCTPHU U ICPBLIC CICACTBUA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPHH U TIEPBbIE CICIACTBHUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaYCHHS MPSMBIX U ITIOCKOCTEH

N3o0paxeHnue cedeHuit mupamubl, Ky0a U MpU3Mbl,
KOTOpBIE MTPOXOJAT uepe3 ux péopa. M3obpaxkenue
nepecedeHus MOTy4YeHHbIX II0CcKocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

H3o00paxeHne cedeHuit mupamuibl, Ky0a v MPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3ob0paxkenue
nepeceyeHus MOTy4YeHHbIX II0CcKocTel. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU [[BETAMU

N300paxeHne ceyeHn i MMpaMuIbl, KyOa U IPU3MBI,
KOTOpBIE NMPOXOAT Yepe3 ux pédpa. M3o0paxenue
niepecevyeHus MoMy4YeHHBIX TIocKocTel. PackpammBanne
HIOCTPOEHHBIX CEYECHUI Pa3HbIMU IIBETAaMH

14

Mertop creoB i MOCTPOSHUS CeUeHUN

15

Merton cieoB Ui mocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHNM MPAMBIX U INIOCKOCTEN

16

17

Merton cienoB Juis noctpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHNM MPAMBIX U INIOCKOCTEN

[Toctpoenue ceuenuii B nmupamuze, Kyoe mo TpémM Toukam
Ha péOpax. Co3/laHre BEIHOCHBIX YEPTEXkKeEH 1 3amuch
11aroB IOCTPOEHUs

18

[TocTpoenue ceueHuii B mupamMue, Kyoe rmo TpéM TouKam
Ha péOpax. Co3maHne BEIHOCHBIX YePTEKEH U 3aMUCh
1aroB MOCTPOCHUA

16
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[TocTpoenue ceuenuii B mupamuzie, Kyoe no TpémM Toukam
Ha péopax. Co3/laHe BEIHOCHBIX YEPTEkKEH U 3anuch
I1aroB OCTPOCHMUSI

20

[TocTpoenue ceuenuii B nupamuzie, Kyoe no TpémM Toukam
Ha péopax. Co3iaHre BEIHOCHBIX YEPTEKEH 1 3aIiCh
11aroB MOCTPOEHUS

21

[loBTOpenue mianumerpuu: Teopema o
MPOMOPIMOHAIBHBIX O0Tpe3kax. [logodue TpeyronbHUKOB

22

23

[ToBTOopenue nmnannmerpuu: Teopema MeHnemnas. PacueTst
B CEUCHMSIX HA BBIHOCHBIX 4YepTexax. McTopus pazButus
IJIAHUMETPUU U CTEPEOMETPUH

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenns"

24

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpemuBarouecs npsmMele. [Ipuznaku
CKpeluBaroIuxcs npsaMoix. [lapannensHbie npsmble B
IIPOCTPAHCTBE

25

Teopema 0 CyIIeCTBOBAHMH U €IMHCTBEHHOCTH MPSIMOMN
MapaJuIeIbHON TaHHOW MIPSIMOM, MPOXOISAIIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEXKALICH HA TaHHOU IIPSIMOIA.
JlemMa 0 nepeceueHnU NapajuIeaIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapanmnensHOCTh TpeX NpsIMbIX. Teopema o Tpéx
napajuleJIbHBIX IPSAMbIX. TeopemMa 0 CKpelnBatomnxcst
IPSIMBIX

27

[TapannensHoe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MPOoeKTHpoBaHus. M300paskeHne pa3HbIX

17




¢buryp B napajienbHON MPOEKIMN

28

29

[lenTpanpHas npoeKuus. Yol C COHAIpPaBICHHBIMU
CTOpPOHaMU. YTOJ MEXIY IPIMBIMU

3&,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U UCCICIOBAaHUC, CBA3AaHHBIC C
PacCioIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

30

[TonsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpancTse. [Ipu3Hak napaiienbHOCTH NPSIMON U
mockocTh. CBOMCTBA MapasIeIbHOCTH MPSAMOUN 1
IUIOCKOCTH

31

['eomeTrpuueckue 3ajauy Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C NAPAJUIEIbHOCTBHIO MPSAMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE

32

33

34

ITocTpoeHue ceyenus, IPOXOIALLEro Yepes3 JaHHY 0
IPSMYIO Ha 4EPTE)KEe U NapaJIEIbHOTO APYTrON MPSIMOM.
Pacuér oTHOMIEHNH

[TapamnenpHas NpoeKLUs, IPUMEHEHUE TS IOCTPOEHUS
ceueHMi kyOa u nmapayuenenunena. CpoiicTaa
napajuleJIenune1a U IpU3Mbl

[TapannenpHble IockocTu. [Ipu3Haky napamienbHOCTH
JIBYX ITJIOCKOCTEMN

35

Teopema 0 mapaieIbHOCTH U €IMHCTBEHHOCTH
MIJIOCKOCTH, MPOXOIAIIECH Yepe3 TOUKY, HE
MIPUHAJIEKATYI0 JaHHOW TUIOCKOCTH U CJIEJICTBUS U3 Heé

36

CaoiicTBa napajyIeNbHBIX IVIOCKOCTEN: 0 apaJlJIeIbHOCTH
HNPSMBIX IIEPECEYECHHUS IIPU IIEPECEUEHUN IBYX
napajulebHbIX MIOCKOCTEN TPEThEU

37

CBoiicTBa mapaieNbHBIX MIIOCKOCTEH: 00 OTpe3Kax
MnapajiC/JIbHbIX MPAMBIX, 3aKJTIOUEHHBIX MCKOAY

18




napajiCJIbHbIMU IIJIOCKOCTAMU; O ICPECCUCHUU HpHMOﬁ C
ABYMs TapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

39

40

IToBTopenue: Teopema IIndaropa Ha mIockocTi

[ToBTOpEHHE: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO
TpeyrojJbHUKa

CBolicTBa KY6a " OpAMOYTOJIbHOT'O MapaJlJICJICIIUIIC a

41

42

43

Brruucnenue ajivH 0Tpe3KOB B KyOe U MPSIMOYTOJIBHOM
napajuieenunee

[lepnenauKyasspHOCTD NPSAMOM U TU10cKOCTU. [Ipu3Hak
NEePHEHANKYISIPHOCTU MPSAMOM U IIIOCKOCTU
IlepnenauKyIApHOCTD NPSIMOM U TI0CKOCTH. [Ipru3Hak
MEPIECHIUKYIAPHOCTH MIPSAMOU U INIOCKOCTH

44

45

46

TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM,
MIPOXOAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYISIPHON K ITIOCKOCTH

IInockoctu u NEpNCHAUKYIISIPHBIC UM IIPSAMBIC B
MHOTI'OIrpaHHHUKax

IInockoctu u NEPpNCHAUKYIISIPHBIC UM IIPSAMBIC B
MHOT'OI'paHHUKax

47

48

49

[lepnenaukynsap n HaknoHHad. [loctpoeHne
NEPHEHAUKYIISIPA U3 TOYKH HA MPSIMYIO

[lepnennukynsap n HakiaoHHas. [loctpoenue
NEepIEHIUKYJIApa U3 TOYKU HA IPIMYIO

Teopema o Tpéx nepreHANKYIApax (mpsmas 1 oOpaTHast)

50

Teopema o Tpéx nepneHANKYIsIpax (psiMast ¥ oOpaTHas)

19




o1

Yron Mexay CKpeluBarOIUMUCS IPSIMbIMU

52

53

[Touck nepneHAUKYJIIIPHBIX MPSAMBIX C TIOMOIIBIO
NEPIEHAUKYIISIPHBIX INIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

54

55

56

[Toctpoenue ceuenuii Kyba, mpuU3Mbl, IPABUIBLHON
MAPAMUIBI C IIOMOILBIO OPTOTOHAJIBLHOM MPOEKIIUU
[TocTpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIbHOM
IIMPAMUJIBI C TOMOLIBI0 OPTOTOHAIBLHON TPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.
[110CcKOCTH CUMMETPHI1 B MHOTOI'PaHHUKAX

57

58

59

[Ipu3Hak nepneHaAuKyISIPHOCTH IPSIMOM M INTIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

IIpaBunbpHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUM OT
TOYKH J0 IJIOCKOCTH

IIpaBunbpHBIE MHOTOTPAaHHUKH. Pacyér paccTosiHuil OT
TOYKH 0 IJIOCKOCTH

60

61

CniocoObl OIyCTUTh NEPIIEHANKYJISAPBL: CHMMETPHUSL, CABUT
TOYKH 110 MapauIeIbHON IPSIMON

CnBur no HenapasuieaIbHON MPSIMON, U3MEHEHUE
paccTosHUM

62

KonTponbhas pabota "B3anmHoe pacrnonoxeHue mpsMbIix
Y TUIOCKOCTEW B IpocTpaHcTBe”

63

[ToBTOpEHME: YroJl MEXIy MPSIMBIMU Ha TIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIHHUKE, TEOpeMa
KOCHUHYCOB

64

IToBTOpEeHHE: Yrom MKy CKPEIMBAIOIUMHUCS IIPSIMBIMU
B [IPOCTPAHCTBE

20




65

FGOMeTpI/I‘-IeCKI/Ie MCTOJbI BBIYUCIICHUS YIJia MCIKIAY
MMpsAAMBIMHA B MHOI'OI'pPAHHUKAX

66

67

JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

[TepnienaukymspHbie I0cKOCTU. CBOKWCTBA B3aUMHO
NEePHEHANKYISIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHMKyIsIpPHOCTH IJIOCKOCTEHN; TEOpEMa O
IpSMOI IepecedeHust IByX IIOCKOCTEH
HEePIEHIUKYJIAPHBIX TPEThEH MIOCKOCTH

69

70

71

72

[IpssmoyroibpHbIN Napajuienenunes; Kyo; u3sMepeHus,
CBOMCTBA NPSAMOYTOJIBHOTO MapalIcIICUIena

TeopeMa 0 JUaroHaJii npsamMoyroJibHOToO
napamiejenuincaa u CICaACTBUC U3 Heé

CTepeOMeTpI/I‘IGCKI/IC U MPUKIIAAHBIC 3a/1a41, CBA3AHHBIC
CO B3aUMHBIM PACIIOJIOKCHUEM IIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeI CKpCIIUMBAIOIIHEC IPAMBIC, MAapalJICJIbHbIC
IJIOCKOCTU B CTAHAAPTHBIX MHOI'OI'PAHHUKAX

73

74

[Tapa mapasuienbHbIX IOCKOCTEN Ha CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE MEXKTY CKPEITUBAIOIIIUMHUCS
TPSIMBIMHU B TIPOCTBIX CHTYAITHSIX

PaccrostHre OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIIIOCKOCTH

75

Brruncnenue paccTosiHU MKy CKPEIIUBAIOIIUMUCS
MPSIMBIMU C TIOMOILBIO TTEPIEHIUKYIISIPHON MIIOCKOCTH

76

Tpé€xrpanHslid yroj, HEPaBEHCTBA IJIs TPEXTPaHHBIX
yrioB. Teopema [lucgaropa, Teopembl KOCUHYCOB U

21




CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

DneMeHTHI ChepUIeCcKOil FeOMETPUH: Te0Ie3HUeCKUe

77 1 0 0
JIMHUU Ha 3emiie

78 KoHnTtposbHast padota "Yribl u paccTossHus" 1 1 0

79 CucremaTtuzanus 3HaHuid "MHOTOrpaHHUK U €T0 1 0 0
3JIEMEHTHI"

80 [MTupamuna. Buasl mupamun. [IpaBuiabHas nupamuga 1 0 0

81 [Ipusma. IIpamas u HaknoHHas npusMsl. [IpaBuiibHas 1 0 0
npu3Ma

82 [Tpstmoit mapasuienenune1, IpsSMOYyToJIbHbIHN 1 0 0
napajuiesenunesn, Kyo

83 Brinmykiibie MHOTOrpanHuku. Teopema Ditnepa 1 0 0

84 Brinykisle MHOrorpanHuku. Teopema Dinepa. 1 0 0
[IpaBunbHBIE U TOTYTIPABHILHBIE MHOTOT PAHHUKH

85 Konrtponbnas padora "MHororpaHHUKH" 1 1 0

86 [TonsTHE BEeKTOpa HA TIOCKOCTH U B IIPOCTPAHCTBE 1 0 0

87 CyMmMa BEKTOpOB 1 0 0

88 PazHoCTh BEekTOpOB 1 0 0

89 [IpaBuno napamnenenunena 1 0 0

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 0 0

01 Paznoxxenue BeKTf)pa 1o 06a3ucy TpEX BEKTOPOB, HE 1 0 0
JIeKAIIUX B OJTHOM TUIOCKOCTH

92 CkansipHo€ NpOU3BEICHNE 1 0 0

93 Brruucnenue yriia Mexy BEKTOpaMH B IPOCTPAHCTBE 1 0 0

94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1 0 0

95 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1 0 0

22




96 [Ipocreiitme 3a1a4n ¢ BEKTOpaMu 1 0 0
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0
98 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 0 0
99 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH 1 0 0
100 HroroBast kKoHTpoOIbHAs paboTa 1 1 0
101 Wrorosas koHTpoOJIBHAS paboTa 1 1 0
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1
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11 KITIACC

KoaunuyecTBO 4acoB

Kontp Ipak DJIEKTPOHHBIE
Ne OJIbHBI = THYeC nuppoBbIe
Tema ypoka JarTa usyyenus
n/n Bcero e KHe o0pa3oBaTe/ibHbIE
padort padort pecypchl
bl bl
1 [ToBTOpenue temsl "KoopauHaTsl BEKTOpa Ha 1
IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 IToBTOpEeHME TeMbl "BhrunciaeHue yria MexKIy 1
BEKTOPAMH B ITPOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenne 1
8 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
IPSIMBIMU B MHOTOTPaHHHMKAX
1 AHaJIUTHYECKHE METO/IbI pacuéTa yrjia Mexay 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAX
12 ®dopMya pacCTOSHUS OT TOYKH 10 IUIOCKOCTH B 1
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KOOpAMHATAX

HaXO)K,Z[eHI/IC paCCTOﬂHI/Iﬁ OT TOYKH 0 IINIOCKOCTH

13 B KyOe

14 HaxosxneHne pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH
B IIPaBUJILHOM NUpamue

15 KontponbHas pabora "AHanutuueckas
reoMerpust" CtapToBas JUarHOCTHKA.

16 CeveHunss MHOIOI'paHHHUKOB: CTaHJapTHBIE
MHOTOTPaHHHUKH

17 CedeHuss MHOTOI'PaHHUKOB: METO/I CJIEIOB

18 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
IJIOCKOCTH, IT€PECEUEHUS MPSAMBIX U IUIOCKOCTEH

19 [TapannensHble IpsSMBbIE U MIIOCKOCTH:
napasebHble CeUYCHUS

20 [TapamienpHble IPsSIMBIE U IIJIOCKOCTH: PACYET
OTHOLLEHUN

21 [TapannenbHble NpsMBbIE U TUIOCKOCTH: YIJIbI
MEXY CKPEUTHBAFOIIUMUCS MPSIMBIMH
[TepnieHiuKyIpHBIE IPSMBIE U MIIOCKOCTH:

99 CTaHJapTHBIE MaPhl MEPIEHIUKYISAPHBIX
TUTOCKOCTEH U TPSIMBIX, CHMMETPHH
MHOTOTPaHHHKOB

93 [leprienAuKyIsIpHBIE MIPSMBIE U MIIOCKOCTH:
TeopeMa O TpeX MepreHANKYIsIpax

24 [leprieHquKyISIpHBIE IPSIMbIE U TJIOCKOCTHU:
BBIYUCIICHHS [UTHH B MHOTOT DAaHHUKAX

o5 [ToBTOpEHME: MIIOIMAaA MHOIOYTOJIbHUKOB,
(bopMyIIBI 1S TUTOIIAACH, COOOpaKeHUs TOA00HUS

26 [ToBTOpEHME: MIIOIMIAaA MHOTOYTOJIbHUKOB,

dbopMyIIBI 1S TTOIAEH, COOOpaXKeHus To100us
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HOBTOp CHUC: TJIOIIaI1 MHOI'OYT'OJIbHUKOB,

21 (bopMyIIBI 1S TUTOMIAACH, COOOpaKEHUS MTOA00HS
Inomany ceyeHnii MHOrOrpaHHUKOB: IUIOIIAIN

28 MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
CO00paxeHus Moa00us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

29 MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaXkeHHs TI0100Us

30 KoHntponbhas padora "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEM MPSIMOYTOIBEHOTO
napaienenuneaa

32 3agauu 00 yABOeHHH Ky0Oa, 0 KBaJpaType Ky0a; o
TPHUCEKIIUH yTiia

33 CrepeomeTpHUeCcKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIHHOTO MapauIeNenune1a

34 [IpuxiagHbie 3a1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO Mapajuiesenuneia

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00bEMOM
MPSMON MPU3MBI
Brruncnenue 06bEMOB Tell € TOMOIIBIO

38 omnpenenénHoro nHTerpaina. O6bEM HaKIIOHHOM
TIPU3MBI

39 Brruncnenue 06bEMOB TeIl € TOMOIIBIO
onpeaenéuHoro uurerpaita. O0bEM MupamuIbI

40 ®dopmyna o0bEMa mupamuasl. OTHOIIICHUE

00bEMOB MUPaMHU/T ¢ OOIITUM yTIIOM
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dopmyna 06béMa mupamuiel. OTHOIIEHHE

41
00bEMOB MUPaAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHbIC C
00BEMamMH UpaMUIbI

44 [Tpuxnagnsie 3agaun no reme "O0bEMBI TEn",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [puxnagneie 3amaun o Teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenue 00bEMOB. BrrunciaeHue pacCToOsSHHS
JI0 TIJIOCKOCTH

47 KonTtponsnas padora "O6béM MHOTOrpaHHuKa"

48 [{umHaprYeckas MOBEPXHOCTh, 00Opa3yomue
LUJIMHIPUYECKON TTOBEPXHOCTH

49 Humuuap. [psamon xpyroson nunuuap. Inomans
MOBEPXHOCTH LIWJINHIPA

50 Konnueckast moBepXHOCTh, 00Opa3yroire
KOHHYECKOU NoBepXHOCTU. KOoHyC

51 CeueHne KoHyca INIOCKOCTBIO, NTAapaJlIeIbHON
MJIOCKOCTH OCHOBAaHMS

52 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H IMTOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas GOKOBOY MOBEPXHOCTHU U IMOTHON
MIOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKre 3aJa4ui Ha J0KA3aTeIbCTBO U

55 BBIUMCJIEHHE, IOCTPOCHUEM CEUEHUN LIMIMHIPA,

KOHYyca
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CTCpGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U

56 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IHITUHIPA,
KOHYycCa
S7 [IpukitagHble 3a1a4n, CBSI3aHHbIE C LIWIMHIPOM
58 [TpuknaaHbIe 3329, CBSI3aHHBIC C [IUJIHHIPOM
59 Cdepa u map
[epeceuenue cdepbl U m1apa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cdepsl m1ockocThio. Bua u
n300paxxeHue mapa
[epeceuenue cdepbl U m1apa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cdepsl m1ockocThio. Bua u
n300pakeHue mapa
62 VYpasnaenue chepsl. [Ltomans chepsl u e€ gacrei
63 Cummerpus chepsl 1 mapa
CrepeomeTpHyecKye 3aJaui Ha JOKA3aTeIbCTBO U
64 BBIUHCIIEHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpHyecKre 3aaui Ha JOKa3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPO U 1IapoM,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO
66 [Ipuknagaeie 3a1a9n, CBI3aHHBIE CO chepoit u
rapom
[ToBTOpEHUE: OKPYHKHOCTH HA MIIOCKOCTH,
67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHIapTHHIE
noao0us
68 PaznuaHbie KOMOWHAIMY TET BpaICHUS U
MHOTOI'PaHHHKOB
69 3amaun o Teme "Terna ¥ MOBEPXHOCTH BpamieHus "
70 3anauu o reme "Tena U MOBEpXHOCTH BpalieHus"
71 KoHnTtponbHast pabora "Tena u moBepxXHOCTH
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BpanieHus"

72

73

O0Bem muuHapa. TeopeMa 06 00bEME MPSIMOTO
HUJTUHAPA

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéuHoro uaTerpaiga. OobpéM KoHyca

74

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYycCa

75

76

CrepeoMeTpHUueCcKUe 3a]]a4l, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMHAPA, KOHYCa

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI 1
IJI0IIaAN OBepXHOCTEN Ten"

77

O0bEM mapa u mapoBoro cekropa. Teopema 00
00wvéme mapa. [Tnomanb chepsr.
CrepeoMeTpHuuecKUe 3aa41, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB I11apa, MIapOBOTO
CErMEHTa U MIaPOBOT0 CEKTOpa

78

[Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIAIbI0 CEpHI.
CoOTHOIIIEHHUS MeX Iy TUIOIIA MU TTOBEPXHOCTEM
1 00bEMaMH ITOJOOHBIX TN

79

[Togo6HeIe Tena B mpocTpancTBe. M3menenne
00Bvéma npu nonodbun. CrepeomeTpruyecKkue
3aJa4u, CBA3aHHBIC C BBIYHCIICHHUEM 00BEMOB Te
U TI0MIa/Iel MOBEPXHOCTEN
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KonTtponbnast padota "Ilnomaaym moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JBm>xeHus u paBeHCTBO ¢uryp. Odure cBoiicTBa
JIBIDKCHUN
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Buabl iBrkeHMit: napauieNIbHBIN NEPEHOC,
LEHTPAJIbHAsL CHMMETPUS, 3€pKajbHAs
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CUMMETpHUs, IOBOPOT BOKPYT HPSMOK
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[IpeobpazoBanus mogodus. [Ipsamas u cepa
Ditnepa

['eomeTpHuueckue 3a1a4un Ha IPUMEHEHHE
JIBYDKECHUS
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KonTponsHas padora "BekTops! B mpocTpancTse”

O6o6matomee moBTopeHue 11 moHsITHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucremarusauus 3HaHui: "[lapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

O6o06matomee moBTopeHue 11 moHITHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucTemMaTu3alus 3Hanuil: "BekTopsl B
npoctpaHcTae”

Ob6o6muaroree noropeHue 11 noHsATUi 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTse”

Ob6o6muaroree noropeHue 11 noHsATUi U
MeTo/10B Kypca reomerpun 10—11 knaccos,
cuctemaruzaius 3HaHuii: "O0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMaTrusanus 3HaHui: "O0bem
MHOTOTpaHHHKaA"
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O6o06matomee moBTopenue 11 moHsTHi 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "Inomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN
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O6o06matomee moBTopenue 11 moHsTHil 1
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MeTo10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Inomaan
MTOBEPXHOCTH U 00BEMBI KPYTJIBbIX TN
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Wrorosas KoHTpOJIBbHAS paboTa

Htorosast kKoHTpoJIbHAs paboTa
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[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3aIUS
3HAHUM
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HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U e
pOJIb B pa3BUTHUU COBPEMEHHBIX HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé
POJIb B pa3BUTHHU COBPEMCHHBIX NMHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTuka: anredpa 1 Hayaja MaTeMaTHYeCKOr0 aHaJIn3a, TEOMETPHSL.
I'eometpus. 10-11 kmacchl: yaeOHUK 715 001I€00pa30BaTEIIbLHBIX OpraHu3aIuii: 6a30Bbli U yriryoneHHsid ypoBaH /J1.C, ATaHacsH
u ap..- M. : [Ipocsemenue, 2023, -287 c.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. Teomerpus. Konrponbusie padotsl. 10-11 kmacesl: yuebHoe mocodue st 001meo0pa3oBaTeIbHBIX OpraHu3alil: 0a30Bblid ypoBeHb /M. A.
Nuenckas. —M.: [Ipocsenienue. 20 .- 64c.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Ne Caiir Ccblika Onucanue
n/m
1. «Sunexc. https://education.yandex. Conepxut 0oiee 35 THICSY 3aIaHU PA3HOTO YPOBHSICJIO)KHOCTH IO  MaTeMaThKe
YueOHUK» ru/home/ IUI1  MIKOJIBLHHUKOB 1-5-X Ki1accoB
2. «IKmace» https://www.yaklass.ru/ CepBHC, KOTOpBI TIOMOTaeT YYMTENIO IPOBEPUTh, HACKOJIBKO PEOEHOK YCBOWI
matepuai. [legaror 1aéT MIKOMBHUKY 3aaHMsI, U €CITH YUCHHK JIOMYCKAET OIIHOKY,
TO CHCTEMa OOBSCHSET eMy XOJ PEHICHHS M MpeJylaraeT BBIOJIHNUTE JIPYroil BApHaHT, a
YUUTEIb TIOTYYaeT OTUYET O TOM, KaK CIIPABJISIOTCS JIETH



https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://www.yaklass.ru/
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3. | Poccwuiickast https://resh.edu.ru/ WHTepakTuBHBIE YPOKH IO MaTeMaTHKe ¢ 5 1o 11 kimacc, KOTOpbIe CTPOSTCS] HA OCHOBE
AIICKTPOHHAS CIICIMAIBHO pa3pabOTaHHBIX aBTOPCKUX MPOTPaMM, YCIICIIHO MPOLIE/IIINX
LIKOJIA HE3aBUCHUMYIO SKCIIEPTU3Y. DTU YPOKHU NOIHOCTHIO cO0TBETCTBYIOT PI'OC n ®OOII.
VipaXHEHHUs U IIPOBEPOYHBIC 3a1aHHs B YPOKaX JaHbI 10 THITY 3K3aMEHAIIMOHHBIX
TECTOB U MOTYT OBITh HCIOJIb30BaHbI JUIsl IOATOTOBKH K TOCY/IapPCTBEHHOW UTOTOBOI
arrectaruu B popme OI'D m EI'D
4. | MobunbHOe https://edu.mob- ConmepxuT wMmarepuan Ui OHJIAHH- YpOKOB IO  MaTeMaTHKe, MaTepuan s
AJIEKTPOHHOE edu.ru/ui/#/login noaroroBku k OI'D, EI'D, BITP
o0Opa3oBaHue
5. YUn.py https://uchi.ru/ Poccwuiickas onnaitH-miaropma, rie o0ydaromrecs U3ydaroT IIKOJIBHBIC MPEJAMETHI B
MHTEPaKTUBHOI (pOpMe, €CTh BO3MOIKHOCTb TOITOTOBKH
k OI'Du EI'D
6. AKITHOHEPHOE https://media.prosv.ru/ BecratHplil 1OCTYIT K 3JIEKTPOHHBIM BEPCHAM YUeOHO-METOIHUCCKAX KOMILICKCOB ,
00111eCTBO xonsamux B @IIY. JlocTyn pacnipocTpaHsieTcst Kak Ha y4eOHUKH, TaK
«H3natenpeTBO U Ha TpeHakEphl IS 3aKpeTUIeH s OTy4YeHHbIX 3HaHui. [Ipu aToMm st paboTsl ¢
«IIpocserennex» ydyeOHMKaMH He TMOTpeOyeTcs MOIKIIOYCHUS K HHTEPHETY.
7. [Tnardopma https://lecta.rosuchebnik. ru/ BecrmaTHBIE JOCTYN K JJIGKTPOHHBIM yYeOHUKAM W3IaTeIIbCTB «dpoda» u
Lecta «Benrana-I'padp»
8. denepanbHBIIA http://fcior.edu.ru/ DJNEeKTpOHHBIE Y4eOHBIE MOJYJH, CO3JAaHHBIE TI0 TEMATHYECKHM dSJIEMEHTaM YYeOHBIX
LEHTP NPEAMETOB; TPEICTAaBISIIOT CO00M 3aKOHYCHHBIE HMHTEPAKTHBHBIE ~MYJbTHMEANA
nH(GOpPMAaLMOHH MIPOJYKTHI, HalleJICHHBIE Ha pelleHue onpeAeaéHHON yueOHOo! 3a1aun.
000pa3oBaTenbH JU1s McnoNb30BaHMs pecypca HEOOXOAUMO 3arpy3uTh C IOpTaja U YCTAHOBUTH Ha
BIX PECYPCOB CBOEM JIOKAJIbHOM KOMITBIOTEPE CIEIHUAIBHOE TPOrpaMMHOE 00eCTIeYeHHE —
(PLIOP) IIPOUTPHIBATEIb PECYPCOB
9. | Cupuyc.Onnaitn https://edu.sirius.online/# OmnaifH-Kypebl oOpazoBarenbHOro 1enrpa Cupuyc (Kypc Ais yKe MpPOABUHYTHIX B
/ MaTeMaTHKe M TeX, KTO XOYeT MPOJABUHYThHCS HAMHOTO JIAJIbIIe IIKOJILHON MPOrpaMMbl)
10. bubnaroreka https://lesson.edu.ru/02.2 MacmrrabHast 6a3a 3HaAHHI 110 BCEM MTPEIMETaM U TeMaM IIKOJIbLHOM MTPOrpaMMbl
1IU(PPOBOTO 107
00pa3zoBaTeNLHO

I O KOHTCHTAa
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34



35



