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INOACHUTEJIBHAS 3AIIMCKA

["'eomeTpus siBiIE€TCS OTHUM U3 0a30BBIX KypCOB Ha yPOBHE CPEIHEro 001Iero 00pa3oBaHMsl, TaK KakK
o0ecrieynBaeT BO3MOXHOCTb U3Y4YEHUS AUCIUILIUH €CTECTBEHHO-HAyYHO! HANpaBIEHHOCTH U MIPEIMETOB
TYMaHUTApHOTO 1WKJa. [lOCKONBKY JIOTHYECKOEe MBIIUICHHE, (opMupyemMoe TpH H3yYCHHUU
00y4arolMMUCs MOHATUITHBIX OCHOB T'€OMETPUH, MPH J0KA3aTeIbCTBE TEOPEM M MOCTPOCHUU IETIOYKU
JIOTUYECKUX YTBEPKIACHHUN NPU PEIIEHUU I'€OMETPUYECKMX 3aJad, YMEHHE BBIJBUIAaTh M ONpPOBEprarb
TUIIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IIPU PELIEHUM 3aJad €CTECTBEHHO-HAayyHOro LKA, B
YaCTHOCTH (PU3UUYECKUX 3a]1a4.

Llens ocBoeHust mporpammsl yueOHoro kypca «I'eomerpusi» Ha yriryOlnEHHOM ypOBHE — pa3BUTHE
UH/IMBUIYAIbHBIX CIIOCOOHOCTEH OOyyaromuxcs TMpH HM3YYEHHH TEeOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHon obnactu «MaTtemaruka U MHQOpMaTHKa» depe3 oOecreyeHre BO3MOXKHOCTH TPUOOpETEeHus
U UCNOJIb30BaHUs OoJiee TIyOOKHX T'€OMETPUYECKHX 3HAHUN W JEWCTBUM, ClelM(pUUHBIX T€OMETPUH, U
HEOOXOUMBIX JUIsI YCHELIHOro MpOo(ecCHOHATBbHOrO0 00pa3oBaHHUs, CBS3aHHOIO C HCIOJIb30BAHUEM
MaTEMAaTUKH.

[TpuopuTeTHBIMU 3aJjayaMM Kypca TE€OMETpUM Ha YIIIyOJEHHOM YPOBHE, PaCIIUPSIONIUMH U
YCUJIMBAIOIIUMU KypC 0a30BOTO YPOBHS, SIBJISIOTCS:

pacliupeHue IpeJICTaBICHUsT O T€OMETPUM KaK 4YacTd MHPOBOM KyJIbTYphl U (OpMHUpPOBaHUE
OCO3HAHHUS B3aMMOCBS3U T€OMETPUU C OKPYIKAIOIIUM MHPOM,;

¢dbopmMHpOBaHUE NPEICTABIEHHS O TPOCTPAHCTBEHHBIX (PUTYypax KakK O BaKHEHIINX MaTeMaTHYECKUX
MOJIENISIX, IO3BOJISIIOLIMX ONMCHIBATh M HM3y4daTh pa3HbIE SIBJIECHUS OKPYKAIOLIEro MHpa, 3HAHHE
HNOHATUIHOTO anmnapara 1o paszaeny «CrepeoMeTpus» yueOHOro Kypca reoMEeTpUH;

dbopMHpOBaHHE YMEHHUs BIAJETh OCHOBHBIMU IOHSTHUSMH O MPOCTPAHCTBEHHBIX (UIYypax M HUX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, GOPMYII B YMEHHE UX IPUMEHSTh, yMEHHUS JOKa3bIBATh TEOPEMBI
Y HaXOJWUTh HECTaHJIapPTHBIE CIIOCOOBI PEellIeHUs 3a1aY;

¢dopMHpOBaHHE YMEHHS paclio3HaBaTh HA YepTeKaX, MOJEISAX U B peaJbHOM MUPE MHOTOTPaHHUKU
U TeJla BpalleHUsl, KOHCTPYHPOBAaTh F€OMETPUUECKUE MOJIENH;

¢bopMupOBaHHE TIOHMMaHHS BO3MOKHOCTH aKCHOMAaTUYECKOTO IOCTPOCHHUS MaTeMaTHYEeCKHX
TeopHii, GopMHUpPOBaHHE TOHUMAaHUS POJIM AKCHOMATHKH ITPH TPOBEAECHUH PACCyKICHUH;

dbopMHupoBaHUE YMEHHS BJIAJETh METOJAMH JIOKAa3aTEeNbCTB U aJTOPUTMOB PEUICHUS, YMEHHUS UX
PUMEHSTh, IPOBOIUTH JI0OKa3aTENIbHbIE PACCYKICHUS B XO/I€ PELLIEHUS CTEPEOMETPUUYECKUX 3a/1a4 U 3aj1a
C IPAaKTUYECKUM COJiepXKaHueM, (GOPMHUPOBAHUE MPEJICTABICHHUS O HEOOXOAUMOCTH J0Ka3aTeJbCTB MpHU
00OCHOBAaHMM MaTEeMaTHYECKUX YTBEPXKIACHUH M POJIM AKCMOMATHKH B IPOBEICHUU JEIyKTHBHBIX
pacCy X JIeHUH;

pa3sBUTHE U COBEPLICHCTBOBAHUE MHTEIUIEKTYyalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00yyaromuxcs,
MIO3HABATEJIIbHON AaKTUBHOCTH, HUCCIIENOBATEIbCKUX YMEHMM, KPUTHUUHOCTH MBIIUIEHUS, HMHTEpeca K
W3Y4YEHUIO T€OMETPHH;

(dopmupoBaHre (YHKIHOHAIBHON I'PAMOTHOCTH, PEIEBAHTHON I'€OMETPUM: YMEHUS PAaCIO3HABATh
NPOSIBIICHUSI TEOMETPUUYECKHX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peEabHBIX >KU3HEHHBIX
CHUTyallUsIX W TPH HU3YYEHUH JPYTruX Y4YeOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANBHBIX CUTYallMd, HCCIEIOBAaHMS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMH [TOJTYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COZIEp)KATEIbHBIMU JHHUAMU YydeOHoro kypca «['eomerpust» B 10-11 kmaccax
aBIsAt0TCA: «IIpsSIMbIe U MIIOCKOCTU B MPOCTpPaHCTBE», «MHOTOrpaHHUKNY, « Tena Bpamenus», «Bekropsl u
KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEN.

ChopmynmupoBannoe Bo PI'OC COO TpeboBaHME «yMETh OIEPHPOBATH TMOHSATHIMN,
peleBaHTHBIMU T€OMETPUU Ha yriayon€éHHom ypoBHe oOydeHuss B 10—11 kimaccax, OTHOCHTCS KO BCEM
CoJIep KaTeNbHbIM JIMHUSM y4eOHOro Kypca, a (opMHUpOBaHUE JIOTHYECKUX YMEHHMM pacrpenensercs: He
TOJIBKO TIO COJEp)KaTeNbHbIM JIMHUSAM, HO M 1o Toaam oOydeHus. Copepkanue oOpa3oBaHUS,
COOTBETCTBYIOIlIEE MpPEIMETHBIM pe3ylbraTaM ocBoeHuss DexepaibHON paboueil  Iporpammsl,
pacrpeaenéHHbIM 10 ToaM 00yuYeHHsl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIpocaM 00ydarommuecs: o0pamaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMH TOHATHUSAMU U HaBBIKAMU IIOCJIEJIOBATEIbHO M IOCTYMATEIbHO, C
COOJIIOJICHHEM TPUHIMIA HPEEMCTBEHHOCTH, a HOBbIE 3HAHUSA BKJIKOYaTh B OOLIYI0 CHUCTEMY



TFeOMETPUUECKUX IMPEJCTaBICHUN OO0ydJarommxcs, pacmupsiss U yrayonsas e€, oOpa3ys NpoyHble
MHOKECTBEHHBIE CBS3H.

[lepexo K U3y4EHUIO T€OMETPHUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3natb  ycioBus i auddepeHmmanuu  oOydyeHMs, MOCTPOCHMsSI  MHIMBHYaJbHBIX
00pa3oBaTeNbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE H3yYEHHE TE€OMETPUH KaK COCTaBISIOLICH
y4eOHOTO npenmera «MatemaTnkay,

HOJArOTOBUTH OOYYAIOLIMXCS K MPOJODKEHUIO U3YUEHHs MaTeMaTHKH ¢ YY4ETOM BbIOOpa Oymy1uei
npodeccun, odecriedrBasi MPeeMCTBEHHOCTh MEX Iy OOIIMM U TPo(decCHOHATLHBIM 00pa30BaHUEM.

Ha uzyudenue yuebHoro kypca «I'eomerpus» Ha yriyOnéHHoM ypoBHE oTBoauTcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Hegenmo), B 11 kimacce — 102 yaca (3 yaca B He/Ie0).

COJAEPKAHUE OBYUYEHMUA

10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, TIOCKOCTb, HpocTpaHcTBO. IloHsTHe 00
AKCHOMAaTUYECKOM ITIOCTPOECHHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOUIMECs, IapajUIelIbHbIE U
CKpelmuBawpomuecs npsMble. [Ipu3Haku ckpemuBaromuxcs NpsAMbIX. [lapannenbHOCT NpAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: MapaJUICNIbHBIEC MPSMBbIE B IIPOCTPAHCTBE, MAPALICIBHOCTh TPEX IPSIMBIX,
HapajIebHOCTh NPSIMOM M MIockocTH. [lapannenbHoe U LIEeHTpanbHOE MPOEKTHPOBAHUE, U300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapauIeNbHOTO NMpoeKkTupoBaHus. M3o0paxkeHue ¢uryp B mapamiesbHOM
IPOCKUMU. YTIBI C COHAlPaBICHHBIMU CTOPOHAaMH, YIOJ MEXKIy MpPsAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTh TIJIOCKOCTEW: NapajuieNbHbIe IUIOCKOCTH, CBOMCTBAa NapaUICbHBIX IIJIOCKOCTEH.
[Ipocreiiimue npocTpaHCcTBEHHBbIE (GUTYpbl Ha IUIOCKOCTH: TETPadAp, MNapajuleenuIiesl, MOCTPOeHHUe
CEYCHUM.

[leprieH UKy IIPHOCTD MPSMOI U IMJIOCKOCTH: IEPIEHIUKYIISPHBIE MPSMBbIE B IPOCTPAHCTBE, MPSMBbIE
napaJuleIbHbIe U NEPIEHINKYIISIPHBIE K INIOCKOCTH, TPU3HAK NEPIICHIUKYJIIPHOCTU IPSAMOM U INIOCKOCTH,
TeopeMa O IPSIMOM NEPIEHANKYJIIPHON MII0CKOCTH. OpTOroHaIbHOE ITpoeKTHpoBanue. llepnenaukynsap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOW A0 IUIOCKOCTH, MPOEKIHS
¢urypel Ha MIOCKOCTb. [lepneHAuKyJISIpHOCTh IUIOCKOCTEH: NPU3HAK MEPIEeHAUKYISPHOCTH JABYX
mrockocren. TeopeMa o TpEX MepneH IUKYJIApax.

VYrisl B IPOCTPAHCTBE: YIOJI MEXY HMPSAMOM M INIOCKOCTBIO, ABYTPAHHBIM yroJl, JIMHEWHBIA YTroil
JBYTPaHHOro yria. TpéXrpaHHbI 1 MHOTOrpaHHBbIe yIiibl. CBOMCTBA IJIOCKUX YTJIOB MHOTOTPaHHOI'O yIJIa.
CBolicTBa IUIOCKMX U JIBYI'PaHHBIX YIJIOB TPEXTPAaHHOro yria. Teopembl KOCHHYCOB U CHHYCOB MJIs
TPEXTPAHHOTO yIJIA.

MHororpaHHMKH

Bunael MHOrOorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yronbHas npusma, npsMas |
HAKJIOHHAs NpU3Mbl, OOKOBas M IOJHAs IMOBEPXHOCTh Npu3Mbl. llapannenenunesn, NmpsMOYTONbHbBIN
napasuliesienuIie]l U ero cBorcra. Kparuaiiive myTv Ha MOBEPXHOCTH MHOTOTpaHHKKa. Teopema Ditnepa.
[TpoctpancTBenHnas teopema Iludaropa. [upamuaa: N-yronbHas nupamuia, MpaBUJIbHAas U ycedE€HHas
nupamuipl. CBolicTBa pédep U OOKOBBIX I'paHel MpaBUIbHONW nupaMuibl. [IpaBuiibHbBIE MHOTOIPAaHHUKU!
NpaBWIbHAsg MpU3Ma W MpaBWIbHAs MUpamMKaa, NpaBUJIbHAs TPEyrojbHas NUpaMua U IMPaBUIbHBIN
TeTpa’ip, KyO. IIpeacTaBienue o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTa3p, 10JE€KadAp U UKOCASIP.

Bbruucnenne 31€MEHTOB MHOTOTPAaHHHKOB: pé&0pa, aumaroHamu, yriael. [lmomans OGokoBoi
MOBEPXHOCTU U TOJHON MOBEPXHOCTH MPSIMOW TMPHU3MBI, IUIOIIAJh OCHOBAaHUU, Teopema O OOKOBOM
IOBEPXHOCTH NMpsAMOH npu3Msl. [Ino11aas 60K0BOM NOBEPXHOCTH U IOBEPXHOCTH MTPABUIILHON MUPaMU/IbI,
TeOpeMa O IUIOLAU YCEUEHHON TUpaMUbl.

CumMeTpHst B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUH MTPaBUIIbHBIX MHOTOIpaHHUKOB. CUMMETpHS B
IIPAaBWJIBHOM MHOTOTPaHHUKE: CHMMETPHs IapajulesIeNIANe]a, CUMMETPHUsl TPABUJIBHBIX IIPU3M,
CUMMETpUS NIPABUIBHON NUpPaMUIbIL.

BexkTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE



[ToHsTHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPBI
KOJUJIMHEapHbIe, COHAIPAaBJIEHHbIE U MPOTHUBOIIOJIOKHO HAIpaBlI€HHbIE BEKTOPbl. PaBEeHCTBO BEKTOPOB.
JlelicTBUS ¢ BEKTOpaMHU: CJIOXKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha 4yucio. CBOICTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. [lonsaTue
KOMIUIaHapHble BeKTOphl. llpu3Hak kKommuaHapHOCTH TpEX BekTOopoB. llpaBuno mnapamienenunena.
Teopema 0 pasnokeHHWH BeKTOpa IO TpPEM HEKOMIUIaHapHbIM BekTtopam. [IpsmoyronbHas cucrema
KoopauHAaT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHAaTaMH BEKTOpa H
KOOpAMHATaMHU TOYEK. YTOJI MeX1y BekTopaMu. CKaJIIpHOE ITPOU3BEAECHNE BEKTOPOB.

11 KIIACC

Tesa BpaleHus

[ToHsATHA: TUIMHAPHYECKas: TOBEPXHOCTh, KOHUYECKAask TOBEPXHOCTh, CheprudecKas MOBEPXHOCTb,
oOpasylomye MOoBEpXHOCTeH. Tenma BpamleHHs: IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, Imiap.
B3aumnoe pacnosnoxeHue cdepbl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00paxenue ten
BpALLEHUs Ha MIIOCKOCTU. Pa3BépTka muimHapa u koHyca. Cummerpus chepsl U 1apa.

O6BéM. OcHOBHBIE CBOICTBAa 00BEMOB Tell. Teopema 06 06bEME MPAMOYTOJIEHOTO apaljiesenuIeaa
u ciencTBus U3 He€. OOBEM MPSMOI M HAKIIOHHOM MPU3MBI, IIWINHAPA, MUpaMuIbl U KoHyca. O0bEM mapa
U [IapOBOT'O CErMEHTA.

KomOuHnanuu ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BiucanHas B IIMJIMH/IP, OMUCAHHAS OKOJIO
muuHapa. llepeceuenne cdeprl u mapa ¢ miaockoctero. Kacanue mapa u cepsl miaockocteio. [lonstue
MHOT'OI'paHHHKA, OIIMCAHHOT'O OKOJIO c(hepbl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIN TEJIO BPAILECHUS.

[Tnomaap MOBEpXHOCTH LIMIIMH/IPA, KOHYCAa, IuIoImaab cdepsl u e€ yacreil. [logodue B mpocTpaHcTBe.
OtHommenne oO0BEMOB, TMUIOMmIANEH TOBepxHOCTeH moAoOHbIX ¢uryp. IIpeoOpasoBanue mnoa00HS,
romoTeTus. Pemenue 3a1a4 Ha IIIOCKOCTH C MCIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne cedeHMit MHOTOTPAHHHUKOB M TeJ BpALEHMS: CEYEHMs LWIUHApa (TMapajuleidbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHUs KOHYca (MapajljiebHble OCHOBAHHUIO U MPOXOJALINE YEPE3 BEPILIUHY),
CEUeHHUs Iapa, METOAbl IMOCTPOCHHUS CEYEHMM: METOJ CJIENI0B, METOJl BHYTPEHHErO0 MpPOEKTHPOBAHUS,
METO/1 IEpeHOCca CeKyIIeH IIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTse. Onepanuu Hajl BeKTopaMu. BekropHoe ymMmHOkeHue BeKTopoB. CBolicTBa
BEKTOPHOI'0 yMHOXXeHus. IIpsmoyrosbHas cucrema KOOpIUHAT B npocTpaHcTBe. KoopanHaTsl BeKTOpa.
Paznoxenue BexTopa o 6asucy. KoopauHaTHO-BEKTOPHBINM METO IPU PELICHUN T€OMETPUUYECKUX 3a1ay.

JIBHKEeHHS B IPOCTPAHCTBE

JBmwxkenus: npoctpaHcTBa. OtoOpaxkeHus. [[BwkeHus u paBeHCTBO ¢uryp. OOmme cBoiCTBa
JBYDKEHUH. Bubl ABMKEHMI: mapayuieIbHbIN epeHoc, IEHTPaJIbHAS CUMMETPHSL, 3epKaibHas CHMMETPUS,
OBOPOT BOKpYT npsimoii. [IpeoOpasoBanus nogodus. [Ipsmas u cepa Ditnepa.

INTAHUPYEMBIE PE3YJIbTATBl OCBOEHHMsI YYEBHOI'O KYPCA «'EOMETPUSA»
(YIT'JIYBJIEHHBIX YPOBEHbB) HA YPOBHE CPEJHET'O OBILIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIIMTAHUeE:

c(OPMHPOBAHHOCTh T'PAXTAHCKON MO3ULUU OOYyYaroIlerocsi Kak akTUBHOIO M OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIIecTBa, MPEICTaBICHHE O MaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJICHUM, MPOIIeTyp rpaskJaHCKOro o01IecTBa (BhIOOPHI, OMPOCHI U IPYTroe), yMEHHE
B3aMMO/ICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIUSAMU U Ha3HAYECHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh POCCHUICKOM TpakIaHCKOM WACHTUYHOCTH, YBAKEHHUS K NPOLUIOMY H
HACTOSALIEMY POCCHMCKOM MaTE€MaTHK{, LEHHOCTHOE OTHOIIEHHE K JIOCTHIKEHUSM POCCUNCKUX
MaTE€MaTUKOB M POCCUMCKOM MAaT€MaTHYECKOW IIKOJIbI, UCIIOJIb30BAHUE JTUX INOCTHKEHHU B JAPYTHX
HayKaxX, TEXHOJIOTUSIX, cepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHME:



OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMS, ITUYCCKOTO IMOBEIACHHMSI, CBSI3aHHOTO C MPAKTHYECCKUM MPUMEHEHHEM JOCTHKCHHA HAyKUd U
JIESTETFHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

4) 3cTeTHYECKOEe BOCTIMUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas S3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 33J1a4, peNIeHUH, pacCcykKIeHUH, BOCIPHIUMYUBOCTh K MAaTEMAaTHIECKUM aCIIeKTaM Pa3TMIHbIX
BUJIOB HCKYCCTBA;

5) puznueckoe BocnuTanme:

c(OpPMHUPOBAHHOCTh YMEHHUS TPHUMCHITh MaTeMaTUYEeCKHE 3HAHHWS B HHTEpPECax 3J0POBOTO H
Oe3omacHOro oOpasza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (30pOBOE MUTAHHE,
cOamaHCHPOBAHHBIA PEXHUM 3aHATUNA M OTIbIXa, PErylspHas (U3HUecKas aKTUBHOCTB), (husmdeckoe
COBEPIIICHCTBOBAHUE TIPH 3aHATHIX CIIOPTUBHO-03I0POBUTEILHOM IEATEIIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYyIy, OCO3HAHUE IIEHHOCTH TPYJOJIIOOUS, WHTEpPEC K pa3IHuuHbIM cdepam
po(HeCCHOHATTLHOM JIEATEILHOCTH, CBSI3aHHBIM C MATEMAaTUKOHN U €€ MPUIOKCHUSIMH, YMCHHIE COBEPIIATh
OCO3HAHHBIN BEIOOP Oy my1Ie mpodeccru U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy 00pa30oBaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUHM BCEH KU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH MTPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAIIPABJICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTH IKOJIIOTUUECKOW KYIbTYphl, IOHUMAHUE BIUSHUS COLUATHLHO-3KOHOMHYECKHUX
MIPOIIECCOB HA COCTOSIHME NPHUPOIHOW W COIMAIBHON Cpeibl, OCO3HAHHE TJI00ATHHOrO XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OpUEHTANUs HAa TPUMEHEHNE MAaTEMaTHYCCKUX 3HAHUH I pelieHus 3a1a4d B
o0yacTu OKpy’KawIel cpeipl, MIIAaHUPOBAHUE MOCTYNKOB M OLIEHKH X BO3MOXKHBIX TMOCTEICTBUN IS
OKpY>Karollen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
¥ OOIIIECTBEHHOM MTPAKTUKH, TOHMMAHUE MAaTEMAaTHUECKON HAYKH KaK C)ephbl YeTIOBEUSCKOH IS TeIbHOCTH,
9TanoB e€ pa3BUTHUS W 3HAYUMOCTH ISl PA3BUTHS ITUBHIJIM3AINH, OBJIAJCHUE S3bIKOM MAaTCMATHUKHA M
MaTEeMaTUYECKON KYJbTypOl KaK CPEJICTBOM IMO3HAHUS MHPA, TOTOBHOCTH OCYIICCTBIISTH NMPOCKTHYIO U
HCCIIEJIOBATEIbCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIISITh M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPH3HAKM MaTeMaTH4YEeCKUX OOBEKTOB, MOHATHH,
OTHOIIECHUH MEXIy MOHITHAMH, (OPMYJIUPOBATH ONPEIEIICHUS TIOHATHH, yCTaHABINBAThH CYIIECTBEHHBIN
IPU3HAK KJIaccu(UKALUKM, OCHOBaHMs [yl 000OIEHUS U CPAaBHEHUS!, KpUTEPUH ITPOBOIUMOI0 aHAJIN3A;

BOCIIPUHMMATh, (OpMyIUpOBaTh U  MPeoOpa3oBBIBATh  CYKICHUS:  YTBEPOUTEIbHBIE U
OTpHIIATENIbHBIC, €IUHIYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,

BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEYHs B (hakTaX, JaHHBIX,
HAOMIOIEHUSIX M YTBEPXKAEHUSX, MpeularaTb KPUTEPUH JJsl  BBISABIEHHUS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEYUN;

JenaTh BBIBOJBI  C  HCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUE€HUH, YMO3aKIIOUEeHUH 10 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITENIFHO JOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (TpsSMbIE U OT
NPOTHBHOTO), BBICTPAMBATh apPTyMEHTAIMIO, MPHUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CYK/IEHUS U BBIBOJIbI;

BbIOMpaTh cnoco0 pemeHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BBIOMpATh HaNOOJIee TOAXO SN C YIETOM CAMOCTOSTEIIEHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTelbCcKue AelicTBUSA:

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT IO3HaHUs, (OPMYIMPOBAThH BOIIPOCHI,
buKcupyromue MpoTUBOpeUre, MpodaeMy, yCTaHABIMBATh KICKOMOE M JIaHHOE, ()OPMHUPOBATh TUIIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3ULIMI0, MHEHHUE;



MPOBOJIUTh CAMOCTOSATENbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIIEIOBAHUE IO YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, NPOIECcCa, BBIABICHHIO 3aBUCUMOCTEH MEXITy
00BEKTaMU, SIBJICHUSMHU, TPOLIECCAMU;

CaMoCTOSITENNbHO (popMynHpoBaTH O0O0OOIIEHUS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTb IIOJYUYEHHBIX pE3YyJbTaTOB, BBIBOJAOB H
0000IIIEeHN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBLABUTAaTh MPEAINOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmanmeii:

BBISBJIATH AeUINUTHI HH(POPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC U JJISl PEeIICHUs
3a/1auu;

BBIOMPATh HH(GOPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUIOB U (OPM MpEACTaBICHUS;

CTPYKTYypUpOBaTh HH(OpPMALHIO, TMPEACTaBIATh €€ B pasIUYHBIX (opmax, HILTFOCTPUPOBATH
rpaduuecku;

OILICHUBATh HAAEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

OO0menue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBHUSMH U LIETSIMHU OOIIEHUS,
SICHO, TOYHO, T'PAMOTHO BBIP@XXaTh CBOI0 TOYKY 3pPEHHUS B YCTHBIX W INMHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PelIeHHs 3a/1a4l, KOMMEHTUPOBAThH MOJyUYEHHBIH pe3ybTaT;

B X0Jie 00CYyXJIeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYkIaeMOi TeMbI, TPOOIEMBbI, PeraeMoii
3a/1a4d, BBICKA3bIBaTh WJIEH, HAIECJICHHBIE HA TIOWCK PEIICHUs, COIOCTaBISATH CBOM CYXICHUS C
CYXKJIEHUSIMH IPYTUX YYACTHUKOB Haora, 0OHAPYKUBATh PA3IHMYHME U CXOJICTBO MO3UINN, B KOPPEKTHOM
dbopme GpopMynupOBaTH Pa3HOTIACHS, CBOH BO3PAKECHHUS;

MPEACTABIIATh  PE3yJIbTAThl  pEHIeHUs 3a7auyd, DSKCIEPUMEHTAa, HCCJICJAOBAHMS, IPOECKTA,
CaMOCTOATENIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS € YYETOM 3a7ad MPE3CHTAMM U OCOOEHHOCTEH
ayJIMTOPUH.

PeryisiTuBHbIe yHHBepcaJbHbIe YUeOHbIe TelicTBUSA

Camoopranm3anus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1aud, BBIOMpATh CIOCO0 pemIeHHs ¢ YIETOM UMEIOIUXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBOI MHPOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTE/IEKT:

BJIAQJICTh HAaBBIKAMH II03HABATENBHOW pe(IEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHIA H
MBICTUTENBHBIX TPOLIECCOB, HX pPE3YyJbTaTOB, BIAAETh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJISL
npoliecca U pe3ysbTaTa peleHusl MaTeMaTH4ecKOM 3a/1auu;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a/1a4i, BHOCHUTH KOPPEKTHBHI B
JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAHJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHME PE3yJIbTaTa LENU U YCIOBUSAM, OOBSICHITH MPUUYMHBI JTOCTHKEHUS WU
HEJIOCTUIKEHUS PE3YJIbTATOB ACATEIbHOCTH, HAXOAUTH OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJIbHOCTD:

MOHMMAaTh U UCHOJB30BATh MPEUMYIIECTBA KOMaHIHOW M MHAWBUIYAIbHOM pabOThI MPHU pPEeLICHUH
y4eOHBIX 3aj1ay, IPUHUMATD LIETb COBMECTHOW NESTETbHOCTH, MJIAHUPOBATH OPTaHU3AI[MI0 COBMECTHOM
paboTHhI, pacTIpeeNIITh BUIBI PabOT, JOTOBAPUBATHCS, OOCYKIaTh MPOIIECC U PE3YIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYkAeHUsI, 0OOMEH MHEHHI, «MO3TOBbIE IITYPMbDY U
WHBIE), BBITOJHATH CBOIO YacTh pabOTHI U KOOPIMHUPOBATH CBOM JICHCTBUS C APYTUMH WICHAMU KOMaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOILIUI MPOIYKT 10 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMHU
B3aMMO/JICHCTBU.

INPEJMETHBIE PE3YJIBTATbBI



K xonny 10 kiacca o0yyaromuiicst HayYUuTCs:
CBOOO/HO ONEPUPOBATH OCHOBHBIMH MOHATUSMU CTEPEOMETPUU MPU PEIICHUU 3a/1ad U MPOBEACHUU
MaTeMaTHYECKUX PacCyXIACHUH;
IPUMEHSATH aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IIPU PEIICHUU T€OMETPUUECKUX 3a/1aY;
KJIaccU(UIMPOBATh B3aMMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, INIOCKOCTEH B MIPOCTPAHCTBE,
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OMEpUPOBATH MOHATUSIMH, CBSI3aHHBIMHM C YIJIAMU B MPOCTPAHCTBE: MEXIY NPSIMbIMH B
IPOCTPAHCTBE, MEXKTy MPSIMOM U IIIOCKOCTHIO;
CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'DaHHHKAMU;
CcBOOOJHO pacro3HaBaTb OCHOBHBIE BUJbI MHOI'OI'PDAaHHHMKOB (TIpH3Ma, NMHUpaMUa, MPsIMOYTOJIbHBIN
napasuiesienumnen, Kyo0);
KJIacCCU(PUIIMPOBATH MHOIOTPAHHUKH, BEIOWpAsi OCHOBaHUS IS Kiaccu(UKaluy;
CBOOO/THO OIIEPUPOBATH MOHATHAMHU, CBI3aHHBIMH C CEYCHHEM MHOTOI'PAaHHUKOB IIOCKOCTBIO;
BBITNOJHATh MapajljIelIbHOE, LEHTPAJIBbHOE U OPTOrOHAIBHOE MPOEKTHPOBAaHUE (PUIYyp Ha IIIOCKOCTD,
BBINOJIHATE M300paxKeHus GUryp Ha IMI0CKOCTH;
CTPOUTh CEYEHMS] MHOTOIPAaHHUKOB pa3IMYHBIMU METOJIAMH, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH TUIOIIAAM MMOBEPXHOCTEH MHOTOIPAaHHMKOB (MpU3Ma, MUpaMuja), TeOMETPUUYECKUX Tell C
pUMEeHEeHUEM GOpMYIT;
CBOOOHO ONEPUPOBATh MOHATUAMHU: CAMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCTh CAMMETPUH,
LIEHTP, OChb U TUNIOCKOCTh CUMMETPHH (DUTYPBHI;
CBOOO/IHO OIEPUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIUMHU BEKTOPaM M KOOPJMHATaM B IPOCTPAHCTBE;
BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;
pelmarh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTeMAaTUYECKUX OTHOIIEHUN M HAXOXKIEHHE INeOMETPUUECKUX
BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJbl MPU PEIICHHMH MaTeMaTHYECKMX 3a7ay IOBBIIIEHHOTO U
BBICOKOI'O YPOBHS CII0)KHOCTH;
IPUMEHSTH NMPOCTEHIINE MPOrPaAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI NPU
PELIEHUH CTEPEOMETPHUUECKUX 3a/1a4;
U3BIICKaTh, NPeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HMH(POPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYECcKUX QUrypax, npeacTaBIeHHYIO Ha YepTexKax U pUCYHKaX;
IPUMEHATH IIOJyYEHHBbIE 3HAHUS Ha MPAKTHUKE: CPABHUBATh U aHAJIM3MPOBATh PeajbHbIE CUTYyallUH,
IPUMEHSATh U3YUYEHHbIE OHITHS B MPOIEcCEe NMOKMCKA PElIeHUs MaTeMaTH4YeCKH cOopMyIMpOBaHHOM
Ipo0JIeMbl, MOJEIMPOBATh peajbHbIE CUTYyallUd Ha SI3bIKE M€OMETPUH, MCCIEI0BATh MOCTPOCHHBIE
MOJIETU C UCIOJIb30BAaHUEM TI'E€OMETPUYECKUX TOHATUH M TeopeM, ammapara aireOpbl, pelarhb
IIPAKTHUYECKUE 3a]1a4l, CBA3AHHBIE C HAX0XKJAECHUEM T'€OMETPUUYECKUX BEJINYMH;
UMETb NPEJICTABICHHSI 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUM KaK COCTaBHOM yacTu (yHIaMeHTa
Ppa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kjacca o0yvaromuiicss HAyYUTCs:
CBOOOJHO OMEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C LIWIMHIPUYECKOM, KOHUYECKOW U chepuueckoi
MOBEPXHOCTSAMH, OOBSICHITH CIIOCOOBI TIOTYYCHHUS;
OIIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TeJIAMU BPAIIEHUS: LIUIMHIPOM, KOHYCOM, Cepoii U IapoM;
pacrio3HaBaTh Tela BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0OBACHATh CIOCOOBI MOTyUSHHS TE
BpallleHNUS;
KJIacCU(UIIMPOBATh B3aUMHOE PACHOI0KEHNE CPephl U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB M TEJl BpalleHHs, OOBEMBI W IUIOIIAIU
MIOBEPXHOCTEH MHOTOTPaHHUKOB U TEJI BPALLIEHUS, TEOMETPUYECKUX TeJl ¢ IPUMEHEHUEM (popMyiT;
CBOOOJHO ONEpPHPOBATh MOHATHUAMH, CBS3aHHBIMH C KOMOHMHAUUsAMH TeJl BpalICHUS U
MHOTOTPaHHUKOB: MHOTOTpaHHMK, BIMCAHHBIN B cpepy U ONMCaHHBIN 0K0JIO cepbl, chepa, BIUcaHHas
B MHOT'OI'PaHHMK WJIM TEJIO BPAIEHUS;
BBIYUCIISITH COOTHOLICHUS MEXIY TUIOMIAISIMU TIOBEPXHOCTEH 1 00BbEMaMH 1MOT00HBIX TE;
n300paXkaTh U3ydaemble (QUIypbl, BHIIOIHATH (BBIHOCHBIE) MJIOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI TeJl BPaLLlCHHS;



U3BJICKaTh, HWHTEPIPETHPOBATh M  MNPeoOpa3oBbIBaTh HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, MPeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

L4 CBO6OZ[HO OIICpHUPOBATH NOHATHUEM BCKTOP B IIPOCTPAHCTBE;
®  BBIIIOJHATE OIIEPALIMU HAJl BEKTOPAMU;
® 3a1aBaThb IIJIOCKOCTb YPABHCHHUEM B I[CK&pTOBOﬁ CUCTCMC KOOPAMUHAT,
® pemarte I'€OMETPUYECKHE 3aJa4M Ha BBIUHUCIECHUE YIJIOB MEXAY IMPSAMBIMU U INIOCKOCTSAMH,
BBIYHMCIICHUC paCCTOﬂHI/Iﬁ OT TOYKH 10 IIJIOCKOCTH, B LICJIOM, HA IPUMCHCHHUEC BEKTOPHO-KOOPANHATHOI'O
METOJa IIpH PCIICHUU,
e CBOOOJHO OMEpPUPOBATH TMOHATUAMHU, CBS3AHHBIMU C JIBDKCHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHU;
® BBINOJHATh W300paKCHHUS MHOTOTPAHHUKOB W TEN BpaIlCHHs] MPH MapajIelbHOM IEpeHoce,
LEHTPaIbHOW CUMMETPHH, 3€pKaJIbHON CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOM, IIPeoOpa3oOBaHUs
o100us;
® CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEN BpaIleHUs: CEUEHHUs IWIMHApA (TmapajlieibHO |
MEePIEHANKYJISIPHO OCH), CEUeHUsI KOHYyca (TTapaiieIbHbIe OCHOBAHUIO U MMPOXOIAIINE Yepe3 BEPIIUHY ),
CCUCHUA 1Iapa,
® HCIOJIL30BaTb METOAbLI ITOCTPOCHUA CCUCHUI: MCTOJ CJICOO0B, MCTOJ BHYTPCHHEI'O IIPOCKTUPOBAHUAA,
METOJ IIEPEHOCA CEKYIICH MIIOCKOCTH;
® JI0Ka3bIBAaTh T€OMETPUUECKUE YTBEPKIACHNUSA,
® TPUMEHSTh TeOMETpUUYecKue (akThl JJIS PEUICHUS CTEPEOMETPUUYECKHX 3aad, MPEnoJiararoiniux
HECKOJIBKO HIaroB peHICHUs, €CJIN YCIOBUA TPUMCHCHUSA 3a/IaHbI B SIBHOM U HESIBHOM (bOpMe;
e pewiaTh 3aJa4d Ha JOKA3aTEIbCTBO MAaTEMATHYECKUX OTHOLICHUM M HAXOXIECHUE F€OMETPUYECKUX
BEJINYHH;
® IIPUMEHATH OPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPHU PEIICHUU
CTEPEOMETPUICCKHX 3a]1aY;
¢ IMPUMCHATH IMOJIYUCHHBIC 3HAHUWA HA NPAKTUKEC.: CPABHHUBATH, AHAJIM3UPOBATH U OLCHUBATH PCAJILHBIC
CUTyall¥, NPUMEHATh H3yYECHHBIE IMOHSTHUS, TEOPEMBI, CBOMCTBAa B IPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecKd CHOPMYITUPOBAHHOW TPOOIEMBI, MOJICIUPOBATH peajbHbIC CUTyallMd Ha S3bIKE
T'COMCTpUH, HUCCICAOBATL IMOCTPOCHHLIC MOJCIMU C HCIIOJIB30BAHUCM I'COMCTPUUYCCKHUX MOHATUU U
TCOpCM, allmapara anre6pbl, peuiath IMPAKTHUYCCKUC 3aladyr, CBA3aHHBIC C HaXOXICHUCM
T€OMETPUYECKUX BEIINYHNH;
¢ HMCTb IMPCACTABIICHUA 00 OCHOBHBIX 3TaImmax Pa3sBUTHA T'COMECTPHUUN KaK COCTaBHOM 4aCTH (I)YH,Z[aMeHTa
Pa3BUTHUS TEXHOJIOTHH.
TEMATHYECKOE IINIAHUPOBAHUE
10 KIIACC
KosamnvecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB M TeM (uugposbie)
n/n MpOrpamMmsbl Bcero Kontpoabnere | IpakTuyeckue o0pa3oBaTesbHBIE
padoThI padoThI pecypebt
1 BBeneHne B cTepeoMeTpUI0 23 1
2 B3anMmHoe pacnonoxeHue npsmbIx 6 1
B IPOCTPAHCTBE
3 HapaHJIeJIbE-IOCTb HPSIMBIX U 8
IUIOCKOCTEH B IPOCTPAHCTBE
4 HepHCH,I[HISynS[pHOCTB NPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
5 VYrisl ¥ paccTosIHUS 16 1
6 MHOTrOrpaHHUKH 7
7 BekTophl B MPOCTpaHCTBE 12
8 [ToBTOpeHue, O606HJ,GHI:IC u 5 2
CHCTeMaTH3as 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME




11 KIIACC

Ne HaumeHoBaHue pa3aesioB 0
n/n TeM NMPOrpaMmbl

KoaunuecTBOo yacon

Bcero

KonTtpoJsbHbie
padoThI

IIpakTHYeckue
padoThl

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypest

AHanuruueckas TEOMETPU

15

1

[oBTOpenue, 00o0IICHNE U
CHCTEMATH3AIIUS 3HAHUI

15

1

O0BEM MHOTOIpaHHHKA

17

Tena BparieHus

24

IInomany moBepXHOCTHU U
00BEMBI KPYTIIBIX TEIl

JBHKEeHMs

~N o o (W N (P

[ToBTOpenue, oboOmeHue n
CUCTeMAaTH3aIMs 3HAHUH

17

OBIIEE KOJIMYECTBO YACOB I1O0
IMPOI'PAMME

102

IHOYPOYHOE IVTAHUPOBAHUE

10 KJIIACC

KoamuecTBo yacoB

Tema ypoka

Bcero

KonTposbHbie

IIpakTnuyeckne

Hara
H3y4eHust

padoThI

padoThI

DJIEKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OcHOBHBIE IIpaBUIIA
U300paKeHUS Ha PUCYHKE

1 TUTOCKOCTH, TTapaJuIeIbHBIX
IIPSIMBIX (OTPE3KOB), CEPEIMHBI
oTpe3ka

ITonsaTus crepeomMerpun: TOUKa,
npsiMast, III0CKOCTb,
npoctpaHcTBo. OCHOBHbBIE

2 npaBuiia n300pakeHus Ha
PHCYHKE IIOCKOCTH,
TapauIeTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPEe3Ka

ITonsaTus: nepecekaromuecs
IJIOCKOCTH, ITEPECEKAOLINECS
IpsiMasi 4 IJI0CKOCTD;
IIOJIyIIPOCTPAaHCTBO

ITonaTus: nepecexkarouecs
IUIOCKOCTH, IEPECEKAIOIINECS
IpsiMasi 4 II0CKOCTb;
IIOJIyIIPOCTPAHCTBO

MHOTOTrpaHHHKH, H300paKeHNE
MPOCTEUIINX

5 MPOCTPaHCTBEHHBIX QUTYp,
HECYIIEeCTBYIONINX 00BEKTOB
BxozHast KOHTpoJIbHas paboTa

MHororpaHHuKH, H300pakeHne
6 MPOCTEUIINX
MPOCTPaHCTBEHHBIX QUTYp,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEpEOMETPUH U
TIEpBBIE CIEJCTBHS U3 HAX

AKCHOMBI CTEPEOMETPpHU U
NCPBLIC CICACTBUA N3 HUX




AKCHOMBI CTEPEOMETPHH U
TIepBBIE CIIEJICTBHS U3 HUX.
Crioco0bl 3agaHust IPAMBIX U
IUIOCKOCTEH B TIPOCTPAHCTBE.
O0603Ha4YeHUS TIPSIMBIX U
INIOCKOCTEN

10

N3obpakeHme cedaeHmi
TIpaMUIbl, Ky0a U IpU3MBbl,
KOTOPBIE TIPOXOJIAT Yepe3 ux
pEbpa. N300paxkeHne
TIepEeCEYCHUsSI Oy YCHHBIX
mockocTel. PackpammuBanue
TIOCTPOCHHBIX CEYEHUI
Ppa3HbIMH BETAMHU

11

N3obpakeHme ceueHMiA
TTUpaMUAbL, KyOa 1 IpU3MBbI,
KOTOpPBIE TIPOXOJIAT Yepe3 uxX
p€bpa. N300paxkeHne
MIepEeCEeYCHUsSI Oy YCHHBIX
miockocTel. PackpaiinBanue
TIOCTPOEHHBIX CEYEHUI
pa3HBIMHU LIBETaMH

12

W3obpakeHne ceaeHmi
MIUpaMUAbL, KyOa 1 IpU3MBbI,
KOTOpPBIE TPOXOJIAT YEPE3 UX
pé6pa. N3o0paxkeHue
TIEPECCUCHUA MMOJTYUCHHBIX
miockocrel. PackpamuBanue
IIOCTPOEHHBIX CEYEHUI
Pa3HbIMU LIBETAMHU

13

W3obpakeHne ceaeHmi
MIpaMUAbl, KyOa U IPpU3MBbI,
KOTOpBIE MPOXOJIAT Yepe3 ux
pé6pa. N3o06paxeHue
NEpeCCUCHUA MMOJTYUYCHHBIX
miockocreil. PackpaiBanue
MOCTPOEHHBIX CEYEHUH
pa3HbIMHU LIBETAMHU

14

Merton cinefoB sl HOCTPOEHUS
CeueHHnH

15

MerTon cinemoB It HOCTPOCHHUS
ceuenunii. CBOMCTBa
TepeceueHuid MpsiIMbIX U
IUTIOCKOCTEH

16

MeToq ciaemoB I IOCTPOCHUS
ceuennii. CBo#icTBa
[IepeCEeYEHU PSIMBIX U
IUTOCKOCTEH

17

[HocTpoenue ceuenmii B
nupamuie, Kyoe mo tpém
ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX Y€PTEXKEH U 3aMUCh
LIArOB MOCTPOCHHUSI

18

[TocTpoenue ceuenmii B
npamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeXei U 3aIHcCh
IIar0B TIOCTPOCHHUS

19

ITocTpoenue ceuenmii B
npaMuze, Kyoe 1mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpTEXKEH U 3aInCh
IIar0B TIOCTPOCHHMS




20

[MocTpoenue ceuenmii B
paMuze, Kyoe 1mo Tpém
ToukaM Ha pébpax. Coznanue
BBIHOCHBIX YepTeXei U 3aIHCh
IIar0B TIOCTPOCHHUS

21

[MoBTOpEHNE TUIAHUMETPHU:
Teopema 0 MPOMOPIUOHATBHBIX
otpeskax. [Tomobue
TPEYTrOJbHHKOB

22

[MoBTOpEHNUE ITAHUMETPUH:
Teopema Menenas. Pacuetsl B
CCYCHUIX Ha BEIHOCHBIX
yeptexkax. Mcropus pazBurus
[UIAHUMETPHHU M CTEPEOMETPUH

23

Konrponbhas padora
" AKCHOMBI CTEpEOMETPHUH.
Ceuenus"

24

BzaumHoe pacrnonoxeHnue
MIPSIMBIX B IIPOCTPAHCTBE.
CxpemuBaromnyecs npsiMele.
IIpu3HaKK CKpEIUBAIONIUXCS
npsamsix. [lapannensHeie
IIpsIMble B IPOCTPAHCTBE

25

Teopema o CyileCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOH
NapaJljIesIbHOM JaHHOU IPSIMOH,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXkaleil Ha
JaHHOM mpsaMoi. Jlemma o
Nepecev4eHN! NapaaebHbIX
IPSIMBIX MJIOCKOCTBIO

26

[TapannenbHOCTh TpeX NPSIMBIX.
Teopema o Tpéx napaienbHbIX
npsMeIX. Teopema o
CKpEIUBAIOIIUXCS IPSMBIX

27

[TapannensHoe
npoektupoBaHue. OCHOBHbBIE
CBOICTBA NapaIEIbLHOTO
MIPOEKTUPOBAHMS.
N3o06paxxenue pa3HbIX GUryp B
napajiyIesIbHOM MPOEKINH

28

IeHnTpanbHas IpoeKIus. Yol
C COHaHpaBHeHHI:.IMI/I
CTOpPOHAMH. YTOJI MEXIY
HpSIMI:-IMI/I

29

3amaun Ha JOKA3aTEILCTBO U
HCCIIEIOBAHUE, CBSI3aHHEIE C
pacnonomeHHeM HpﬂMBIX B
IIPOCTPAHCTBE

30

[HonsTHs: napaiaenbHOCTh
MPSIMOM U TIOCKOCTH B
npoctpaHcTse. [IpuzHak
NapaJIIEIbHOCTH NPSIMOU U
wiockoctu. CBoiicTBa
NapaJlJIeIbBHOCTH NIPSIMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U TOKa3aTEIBCTBO,
CBSI3aHHBIE C MAPAJUICITBHOCTHIO
MPSIMBIX U TIOCKOCTEN B
IIPOCTPAHCTBE

32

IlocTpoenue ceuenus,
MIPOXOMAIIETO Yepe3 JaHHYIO




IPSMYIO Ha YepTexe U
MapajuieNbHOrO APYroi
npsiMoid. Pacuét oTHOLIEHUI

33

ITapannensHas npoexuus,
MIPUMEHEHHUE JJIs1 TOCTPOCHHUS
cedeHni Kyba u
napayenenunena. CeoicTaa
TapaJuIeIICITUIe 1A ¥ IPU3MBI

34

[TapannenbHble MIOCKOCTH.
IIpu3Haky napajiebHOCTH
JIBYX TUIOCKOCTE

35

Teopema o mapanienbHOCTU U
€JIMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJIAIIEH Yepe3 TOUKY, HE
TIPUHAJICKAILYIO TAHHOMN
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CBaoiicTBa mapamienTbHBIX
IUIOCKOCTEH: 0 MapauIeNnbHOCTH
NIPSAMBIX [IEPECEUEHUs IIPU
TIEPECEUEHUN ABYX
HapajuleIbHbIX IIOCKOCTEeH
TpeTher

37

CBoiicTBa mapamienTbHBIX
IJIOCKOCTEH: 00 OTpe3kax
apaJiyICJIbHbIX MTPAMBIX,
3aKJIFOUEHHBIX MEXKTY
napaJijICJIbHbIMU MJIIOCKOCTAMMU;
0 NepecedeHn  MpsiMoii ¢
JBYMsI IapaJuICIbHBIMH
IUIOCKOCTSIMH

38

IToBTOpenue: Teopema
[Mudaropa Ha MIOCKOCTH

39

[loBTOpEHUE: TPUTOHOMETPUS
IPSIMOYTOJIEHOTO TPEYTOIbHUKA

40

CaoiicTBa Ky0a n
TIPSIMOYTOJIEHOTO
napasuiesenune/a

41

Brruncnenue JyIuH OTPE3KOB B
KyOe U IpsIMOYyTOJIbHOM
napajuienenune e

42

IlepnenauKyIIsIpHOCTD IPSIMOH
u wiockocTu. IIpusnak
NIEPIECHUKYJIIPHOCTH IIPSIMON
U TIOCKOCTH

43

IlepneHauKkyIsIpHOCTD MPSIMON
u wiockocTH. Ilpusnak
NEPIEHIUKYJIAPHOCTH IIPSIMOM
U IJIOCKOCTHU

44

Teopema 0 cylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOH,
MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIECHIUKYJISIPHOM K
IUIOCKOCTH

45

IInockocTH u
TIEPIICHIAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

46

IInockoctH u
TIEPIICHIAUKYISIPHBIC UM
MPsIMBIE B MHOTOTPaHHHUKAX




47

[epnenaukymsip ¥ HaKJIOHHASL.
[MocTpoenne nepnenuKyaspa
13 TOYKHU HA MPSIMYIO

48

[lepnenaukyssp U HaKJIOHHAS.
ITocTpoenue nepneHuKyIspa
13 TOYKHU Ha MPSIMYIO

49

Teopema o Tpéx
MEPIEHANKYIIApax (mpsaMas u
oOpaTHast)

50

Teopema o TpEx
MEPIEHANKYJISIpax (mpsMast 1
oOpaTHas)

51

Yron mexay
CKPEIIUBAIOIINMHICS TPSIMBIMA

52

ITouck nepreHANKYISIPHBIX
MPSIMBIX C TOMOUIBIO
MEePHEeHIUKYISIPHBIX
IUIOCKOCTEH

53

OpToronanabHoOe
MIPOEKTUPOBAHKE

54

ITocTpoenue ceueHmit kyoa,
TIPU3MBI, TPaBUIILHOMN
mMpaMU bl C IOMOUIBIO
OPTOTOHAJIBHOM IPOEKIUHU

55

[octpoenne ceuenmii kyoda,
MIPU3MBI, IPABUIBLHOMI
MIHUPaMUBI C TIOMOIBIO
OpPTOTOHAJIBHOW IPOEKLUU

56

CuMMeTpHst B IPOCTPAHCTBE
OTHOCHUTEJBHO INIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTPaHHHUKAX

57

[Tpu3Hak nepreHAnKyIIpPHOCTH
TIPSIMOH M TIFIOCKOCTH Kak
CIIEZICTBUE CHMMETPHHU

58

[IpaBunbHBIE MHOTOTPaHHUKH.
Pacuér paccTosiHuit OT TOUKU
JI0 TUIOCKOCTH

59

[IpaBunbHBIE MHOIOTPAHHUKH.
Pacuér paccrosiHuil 0T TOUKH
JI0 TUIOCKOCTH

60

Crioco0sI OmyCTHTH
MEPIECHANKYJIISIPBI: CHMMETPHS,
CJIBUT TOYKH IO MapajuieIbHON
NIPSIMOM

61

CaBur o HemapasuIeTbHON
MPSIMOY, U3MEHEHUE
paccTOSsIHUN

62

Konrponsnas pabora
"B3aumMHoOe pacnonoxeHue
TIPSIMBIX | TUIOCKOCTEH B
mpoctpaHcTee"

63

IToBTOpEHUE: yroa Mexay
MIPSIMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPUS B
MIPOMU3BOJIFHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

IToBTOpEHUE: Yroa MKy
CKpEUIUBAIOIIUMHUCS MIPSIMBIMU
B [IPOCTPAHCTBE




65

FeOMeTpI/IqGCKI/IG MCTOAbI
BBIYMCJICHUSA yTJia MCKAY
IPpAMBIMU B MHOT'OTPAHHUKAX

66

JiByrpanHslii yroa. CBOHCTBO
JIMHEHHBIX YTJIOB JBYTPaHHOTO
yria

67

IIepnennukyispHele
mIockoctu. CBOKMCTBA B3aMMHO
MEPHEHAUKYIAPHBIX
IUTOCKOCTEH

68

[Tpu3Hak nepreHANKyIIPHOCTH
IJIOCKOCTEN; TeopeMa O IpsIMOi
HepeCEeUYEHUs ABYX MJIOCKOCTEH
NEPIECHUKYIIIPHBIX TPEThEH
IUIOCKOCTHU

69

[IpssmoyronbHbIi
mapajuieNenurnen; Kyo;
HU3MEpEHUs], CBOMCTBA
NPSIMOYTOJIBEHOTO
napajuiesIenunesa

70

Teopema o fuaroHanu
MIPSIMOYTOJIBHOTO
mapajuieNenunea u cleACTBUE
3 Heé

71

CrepeomeTpriecKue 1
NIPUKJIATHBIC 3a/1a49H,
CBSI3aHHBIE CO B3aHMHBIM
pAacIoI0XEHHEM NIPAMBIX U
IUIOCKOCTH

72

[ToBTOpEHue:
CKpEIIMBAIOIIHECS IPSIMBIE,
napaJuleIbHbIe IUIOCKOCTH B
CTaHIAPTHBIX MHOTOTPAHHUKAX

73

[Tapa napamienabHbIX
IUIOCKOCTEH Ha
CKpEUIUBAIOUINXCS MPSIMBIX,
paccTosHIE MEKIY
CKPEIIUBAIOIIAMICS TPSIMBIMA
B MIPOCTHIX CUTYAIHAX

74

PaccrostHue oT TOUKH a0
IIJIOCKOCTH, PACCTOAHUEC OT
HpﬂMOﬁ J0 IINIOCKOCTHU

75

Brruuciienue paccrosHui
MEXY CKPEIIHUBAOIIUMUCS
MIPSIMBIMHU C TIOMOILBIO
NEepIeHIUKYIIIPHOI IIOCKOCTU

76

TpéxrpanHslii yroi,
HEPABEHCTBA JI TPEXTPAHHBIX
yrioB. Teopema [Iucgaropa,
TeOpeMbl KOCUHYCOB U CUHYCOB
JUls TpEXTPAHHOTO yTIia

77

DeMeHTHI CPepUIECKO
r€OMETPHUH: T€0IE3HIECKHE
JINHUM Ha 3eMJie

78

KontponsHas padora "Yriusl u
paccrostaus’

79

Cucremaruzanyst 3HaHUH
"MHOrorpaHHuK 1 €ro
2J€MEHTH!"

80

IMupamuna. Buas!r nupamun.
[TpaBwibHas THpaMuIa




IIpusma. Ilpsimast u HaKJIOHHAS

81 1
npu3smel. [IpaBuibHas npuzMa
[Ipsimoii napasuienenunesn,
82 | mpsmMOyTOoJBHBIN 1
napajuienenues, Kyo
83 Brlinykible MHOTOIpaHHUKH. 1
Teopema Diinepa
BblImyKkiibie MHOTOTPaHHUKH.
84 Teopema Diinepa. [IpaBunbHbIC 1
U MOy NPaBHIIbHbIC
MHOTOTPaHHHUKH
85 vI'<0HTpom,Has[ pa6’(')Ta 1 1
MHororpaHHUKU
86 [TonsiTre BekTopa Ha IIIOCKOCTH 1
U B IPOCTPAHCTBE
87 | CymMa BEeKTOpOB 1
88 | Pa3zHOCTB BEKTOPOB 1
89 | IIpaBmio mapauienenunena 1
90 | YMHOXEHHE BEKTOpa Ha YUCIIO0 1
Paznoxxenue Bekropa mo 6azucy
91 TpEX BEKTOPOB, HE JIEKAIIUX B 1
OJTHO# TUIOCKOCTH
92 CkansipHoe Ipou3BeIeHUE 1
93 Brruncinienue yria mexny 1
BEKTOPaMH B IIPOCTPAHCTBE
94 IIpocreiimue 3agauu c 1
BEKTOPaMHU
95 IIpocTeiimue 3agauu ¢ 1
BEKTOPaMHU
% IIpocreiimue 3anauu ¢ 1
BEKTOpPaMH
97 IIpocreiitue 3amauu ¢ 1
BEKTOPaMH
08 O606Hv_[eH1/Ie M CUCTEMATHU3AI 1
3HAHHH
99 O606I£I€HI/I6 W cUCTeMaTu3aIus 1
3HAHUI
100 | HToroBas KOHTpOJIbHAsI paboTa 1 1
101 | UroroBas KOHTpOJBHAS padoTa 1 1
102 O606I{I€HI/IC M CHCTEMaTu3aus 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB 102 7 0
I10 ITPOT'PAMME
11 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
I']Jfl Tema ypoka Beero Kourpoabubie | [IpakTuueckue mff[:eT:u a 06p::l Oqéggz;i)eﬂm e
padoThI padoThI pecypes
IloBTOpEHKE TEMBI
1 "KoopauHathl BeKTOpa Ha 1
IUIOCKOCTH U B IPOCTPAHCTBE"
IToBTOpEHNE TEMBI
2 "CKaJIsIpHOE IPOHU3BEIACHUE 1
BEKTOpPOB"
IToBTOpEHNE TEMBI
3 "BerauciieHue yrira MexIy 1

BEKTOpaMH B MPOCTpaHCTBE"




IToBTOpEHUE TEMBI
"V paBHEHHE TIPAMOIA,
MPOXOJisilIeH yepes 1Be TOUKH"

YpaBHEHHE IIJIOCKOCTH,
HOpMaJib, ypaBHEHHE
IJIOCKOCTHU B OTPe3Kax

YpaBHEHHE IJIOCKOCTH,
HOpMaJb, ypaBHEHHE
IUIOCKOCTH B OTpe3Kax

BekropHoe npousseaeHue
BxomHast KOHTpOIbHASA paboTa

JIuneiiHble HEpaBeHCTBA,
JIMHEIHOE IpOrpaMMHUpPOBaHHE

JluHeliHbIC HEPABEHCTBA,
JIMHEHHOE MPOrpaMMUpPOBaHHE

10

AHaINTAYECKHE METOIBI
pacdéra yria MeXAy IpsIMbIMU
B MHOFOI’paHHI/IKaX

11

AHaJIUTHYECKUE METOIBI
pacuéra yria Mexay
IJIOCKOCTSIMHU B
MHOTOTPaHHHKAX

12

dopmya paccTOSHUS OT
TOYKH JI0 TNIOCKOCTH B
KOOPJMHATAX

13

Haxoxnenue pacctosiHuii oT
TOYKH JI0 IDIOCKOCTH B Ky0e

14

Haxoxnenue pacctosiHuii OT
TOYKH JI0 TJIOCKOCTH B
MPaBUWJIbHON NHpaMuUie

15

KonTtponsHas pabora
"AHanuTH4yeckas reomeTpus”

16

Ceuenust MHOT'OIPaHHHUKOB!
CTAaHAAPTHBIC MHOTOI'PAHHUKH

17

CeueHust MHOTOIPpaHHUKOB:
MCTOA CJIICO0B

18

CeyeHnst MHOTOTPaHHHUKOB:
CTaHJapTHBIE MJIOCKOCTH,
NepecedeHust MPsIMbIX U
IIOCKOCTEN

19

[TapannensHble nNpsMbIE U
IUTOCKOCTH: NapaJijieIbHbIe
CCUCHMUA

20

[MapannensHbIE IPSIMBIE U
IJIOCKOCTHU: pacyéT
OTHOLIEHUM

21

HapaHHCJIBHLIC M[psAMbIC U
TIJIOCKOCTHU: YTIIbI MCIKAY
CKPCHIMBAOIIUMHUCS ITPAMBIMU

22

[lepnenaukynspHble MpsIMbIE U
IUIOCKOCTU: CTaHAAPTHEIE
TIapsbl EePICHIUKYISIPHBIX
IUTOCKOCTEH U MPSAMBIX,
CHMMETPHU MHOTOTPaHHHUKOB

23

[lepnenaukynspHble MpsIMbIE U
IUIOCKOCTHU: TEOPEMA O TPEX
MIepIEeHANKYJIIsSIpax

24

IlepnenaukynspHele NpsIMbIE U
IIJIOCKOCTH: BBIYUCIICHUS JUINH
B MHOT'OTPaHHMKAX




25

[ToBTOpEHuUe: mIoImAaIH
MHOTOYTOJBHUKOB, (POPMYJIBI
JUTSL TUIOIIA e, COOOpaskeHUst
nomoous

26

IToBTOpEHue: miomaau
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSL TUTOIIA e, COOOpaskeHU s
noaoous

27

IToBTOpeHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSL TUTOMaieH, COOOparkeHUs
oao0ous

28

Ilnomanu ceuenuii
MHOTOTPAaHHHUKORB: TUIOIIAIN
MMOBEPXHOCTEH, pa3pe3anus Ha
9aCTH, COOOpaKEHHsI O00HsI

29

IImomanmu ceueHni
MHOTOTPaHHUKOB: TUIOMIAH
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKCHUS MO T00HS

30

Konrponsnaas pabora
"TToBTOpEHMeE:
MHOT'OTPaHHUKH, CCUCHHUS
MHOTOTPaHHHUKOB'

31

O0Bém Tena. O0beM
MPSIMOYTOJIEHOTO
napaJuiesenueia

32

3anmaun 00 ynBoeHuu Ky0a, o
KBaJIpaType Ky0a; 0 TPHCEKIUH
yria

33

Crepeomerpuueckue 3a1aud,
CBSI3aHHEIE C 00BEMOM
MPSMOYTOEHOTO
napaJuiesenumeia

34

IIpuxnanseie 3a1aumy,
CBSI3aHHBIE C BBIYHCIICHACM
00BbEMa NPsIMOYTOJILHOTO
napaJuiesenuesia

35

O06BEM npsIMOi TPU3MBL

36

CrepeomerpruiecKkue 3a1auy,
CBSI3aHHBIC C BHIYHCIICHAEM
00BEMOB MPSIMOH IPH3MBI

37

[Ipuknanueie 3anaumn,
CBsI3aHHBIC ¢ 00BEMOM MPSIMOT
MIPU3MBI

38

Brruncienue 00bEMOB TeI €
TIOMOIIIBIO ONPENIENIEHHOTO
unrerpaiga. O0bEM HAKIOHHOU
TIPU3MBI

39

Berruncienue 00bEMOB TeI €
TIOMOIIIBIO OTIPENIETIEHHOTO
unrerpaiga. O0bpEM nupamu bt

40

dopmyna 00pEMa THPaAMALIBIL.
OtHoueHne 00beMOB
MUpaMIJL C OOLTIM yTIOM

4

dopmyna 06bEMa THPaMUIBL.
OtHoueHne 00beMOB
IIMpaMUJ C OOIINM yTIIOM

42

CrepeomeTpuueckue 3a1aum,
CBsI3aHHBIC ¢ 00BEMaMU
HAKJIOHHOH MPU3MBI




43

CrepeomeTpuueckue 3a1aum,
CBsI3aHHBIC ¢ 00BEMaMU
MTUPAMIIBL

44

IIpuknanneie 3a1a4u M0 TEME
"O06BEMBI TeN", CBSI3aHHBIE C
00BEMOM HaKJIOHHOH MPU3MBI

45

IIpuknanHelie 3a1auy 110 TEME
"OO6BEMEBI TeN", CBSI3aHHBIE C
00bEMOM MTUPAMHUJIBI

46

[Ipumenerne 06bEMOB.
Brruncnenue paccTosHUS 10
IUIOCKOCTH

47

KonTtponsHas padora "O6péM
MHOTOTpaHHHKA"

48

Hununnpuueckas
MTOBEPXHOCTh, 00pa3yIOIINe
LHWIHMHIPUYECKON
MOBEPXHOCTH

49

Hununnp. Ipsmoit kpyrosoit
uwnHp. [Tnomans
MIOBEPXHOCTHU LIWIMHAPA

50

KoHndeckast TOBEpXHOCTD,
00pasyrorme KOHHIECKOM
nosepxHocTu. Konyc

51

CeueHne KOHyca TIOCKOCTBIO,
NapaJijIesIbHOM MII0CKOCTH
OCHOBaHHMS

52

Yceu€HHbIN KOHYC.
N300pakeHre KOHYCOB H
YCe4EHHBIX KOHYCOB

53

ITInomans 60KOBOI
MTOBEPXHOCTH W TIOJTHOM
MOBEPXHOCTH KOHYyCa

54

IInowmans 60kOBOI
MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aJ1aun
Ha JIOKa3aTeJIbCTBO U
BBIYHCJICHUE, TIOCTPOCHUEM
CEUYEHUH IIWINHAPA, KOHyca

56

CrepeomeTpryecKue 3a1aqu
Ha JJOKa3aTeIbCTBO U
BBIYHCIIEHHE, TOCTPOCHHEM
CEYCHMI IIMJIMHPA, KOHyCa

57

[puknagHeIe 33029,
CBSI3aHHBIC C IUTHHIPOM

58

[puknagHeie 33029y,
CBSI3aHHBIE C LIIMHAPOM

59

Coepa u map

60

Iepeceuenue cdeps u mapa c
mockocThio. Kacanue mapa u
cepsl IIocKocThi0. Bum n
n300pakeHne mapa

61

[Nepeceuenue cdeps! u mapa c
miockocThio. Kacanue mapa u
cepsl II0CKOCTHI0. Bum n
n300pakeHne mapa

62

VYpasuenue chepsl. [Tnomans
cdepsl u e€ gacTen

63

Cummetpust chepbl U mapa




64

Crepeomerpuueckue 3aauu
HAa JI0Ka3aTeIbCTBO U
BBIYHCIIEHHUE, CBA3aHHbIE CO
cdepoii u mapom,
MIOCTPOEHUEM UX CEUEHUI
IUIOCKOCTBIO

65

Crepeomerpuyeckre 3agauu
HAa JI0Ka3aTeIbCTBO U
BBIYHCIIEHHUE, CBA3aHHbIE CO
cdepoii u mapom,
MIOCTPOEHUEM UX CEUEHUI
IUIOCKOCTBIO

66

[Tpuknannsle 3amaun,
CBsI3aHHBIE O cepoii u
11apoM

67

IToBTOpEHNE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIIEHUS B
OKPY>KHOCTH, CTaH/IapTHbIE
nofoous

68

Paznuunsie KOM6I/IHaHI/II/I TCJI
BpaliCHusd 1 MHOTOI'PaHHUKOB

69

3amaun o teme "Tena u
MTOBEPXHOCTH BPAIICHHUS"

70

3agauu o Teme "Tena u
MOBEPXHOCTH BpalieHus"

71

Konrpounbnas padora "Tena u
MIOBEPXHOCTHU BpalleHus"

72

O6bém mummHapa. Teopema 06
00bEME IPSAMOTO IHIHHIPA

73

Brrunciaenne 00bEMOB TEII €
TIOMOUIBIO ONPEAETEHHOTO
uaTerpana. O6sEM KoHyca

74

ITnomanu 60KOBOM U OITHOM
MTOBEPXHOCTH KOHYCa

75

CrepeoMmerpHuiecKue 3a1auy,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB LIMIIMHJIPA, KOHYCa

76

IIpuknanHelie 3a1a4u O TEME
"OOBEMBI U ILIOLIAAU
noBepxHocTel Ten"

77

O06BéM mapa 1 mapoBoro
cekropa. Teopema 06 06bEME
mapa. [Tnomans chepsr.
CrepeomeTpudeckue 3a1a4w,
CBA3aHHBIC C BBIYHCIICHHEM
00BEMOB 11apa, IIAPOBOT0
CErMEHTa U IapOBOT0 CEKTOpa

78

IIpuknanHelie 3a1a4u MO TEME
"O0BEMEI TeN", CBSI3aHHEIE C
00BEMOM II1apa ¥ IUIOMIAIBIO
ctepbl. COOTHOIICHUS] MEXK LY
IJIOLAASIMU [TIOBEPXHOCTEU U
00BEMaMu TIOJJOOHBIX TEN

79

[TonoOHrIe Tena B
npocTtpaHcTBe. U3mMeHeHue
00béMa TIpH Mo 100MH.
CrepeomeTpudeckue 3a1a4H,
CBA3aHHBIC C BBIYHCIICHHEM
00BEMOB T U IUTOMIAACH
MOBEPXHOCTEMH




80

KonTtponsHas pabota
"[Inomaau MoOBEpXHOCTU U
00BEMBI KPYTIIBIX Ten"

81

JIBrKeHUsI MPOCTPAHCTBA.
OTtoOpaxenusi. [IBroKeHNs U
paBeHcTBO Quryp. Obmme
CBOMCTBA JABMXKEHUIT

82

Bunbr qrxeHui:
NapaJljIeIbHBIN IEPEHOC,
LIEHTpajibHasi CHMMETPUS,
3epKajgbHas CUMMETpPUS,
MOBOPOT BOKPYT NpIMOM

83

[Ipeobpa3zoBanus momgoous.
[Ipsamast u cpepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHNE IBHKCHUS

85

Konrpoinsnas pabora
"BekTopsl B mpocTpaHcTBe"

86

O6o6maromee noropenue 11
MOHSITHI U METOJIOB Kypca
reometpun 10-11 knaccos,
cUcTeMaTH3allys 3HaHUH:
"IapannensHOCTh IPSAMBIX U
IJIOCKOCTEN B IpOCTpaHCTBE"

87

Oo6o6maromee nopropenue 11
MOHSITHI U METOJIOB Kypca
reometpun 10-11 knaccos,
cUCcTeMaTH3allys 3HaHUH:
"BekTopsl B mpocTpaHcTBe"

88

Oo6o6maronee noropenue 11
MOHATUN U METOJOB Kypca
reometpun 10—11 kaccos,
CHCTeMaTH3alysl 3HaHUIL:
"BekTopsl B mpocTpaHcTBe"

89

Oo6o6mraronee noropenue 11
TOHATHUH U METOJOB Kypca
reometpun 10—11 kaccos,
cucTeMaTH3allys 3HaHUH:
"O0beM MHOTOrpaHHHUKA"

90

Oo6o0maromnee moeTopenue 11
TOHATUH U METOJIOB Kypca
reometpun 10—11 kaccos,
cHUcTeMaTu3alus 3HaHUil:
"O0beM MHOTOTpaHHHUKA"

91

Ob6o6maromee moBTopenue 11
TOHSATUH U METOJOB Kypca
reomerpun 10—11 kmaccos,
CHCTEMaTHU3aLMs 3HAHUM:
"[Tnomaan MoBEepXHOCTH U
00BEMBI KPYTJIBIX TET"

92

Ob6o6maromee moBTopenue 11
MOHATHM U METOJIOB Kypca
reometpun 10—11 kmaccos,
cHUcTeMaTHu3alys 3HaHUi:
"[Tnomaau MOBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

93

HrtoroBas KOHTpoJIbHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[MoBTOpeHue, 0000IICHHE U
CHCTEMAaTHU3aIUs 3HAHUH

96

Hctopus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€




POJIb B pa3BUTHHU
COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

97

Hcropus passurus
CTepeOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

98

Hcropus passurus
CTepeOMEeTpUH KaK HAyKH U e
pOJIb B pa3BUTHU
COBPEMEHHBIX HHXXEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

99

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

100

Hcropus paszsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU
COBPCMCHHBIX MHXCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hctopus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B pa3BUTHH
COBPCMCHHBIX MHXCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

102

Hcropus pazButus
CTEpEeOMETPUM KaK HAYKH U €€
pOJIb B Pa3BUTHU
COBPCMCHHBIX MHXCHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

- T'eomerpus. 10-11 xi: yuebH. 11t oOmieoOpa3oB. opr.: 6a3oB. u yrinyo:n. yposH./ [JI.C. AtanacsH, B.D.
byrycos, C.b. Kagomuie u np.]/mon Hayd. Pyk. TuxonoBa A.H.- M.: [Ipoceememmue, 2023

METOAUYECKHUE MATEPUAJIBI 1J151 YUUTEJISA
- Teomerpus. 10-11 ki yueOH. st 001meo6pa3oB. opr.: 6a3oB. u yrayou. yposH./ [JI.C. AranacsH, B.®.
byrycos, C.b. Kagomues u np.]/mon Hayd. Pyk. TuxonoBa A.H.- M.: [Ipocsememmue, 2023

HOU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
- DnekTpoHHBIN OaHK 3agaHuil U1 GopMupoBaHUs PYHKINOHATHHON (MaTEeMaTHIECKOW) TPaMOTHOCTH
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