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INOACHUTEJIBHAS 3ATIMCKA

['eometpus siBisieTcs OAHMM M3 0a30BBIX KypCOB Ha YpOBHE CpPEIHETO OOIIEro
o0pa3oBaHus, TaK KaKk 00ECIEYNBAET BOZMOXHOCTh W3yYEHUS AUCHUIUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJICHHOCTU U IIPEAMETOB I'yMaHUTApHOro HuKia. [IockonbpKy Jornueckoe
MBILIUIEHUE, (OpMHUPYEMOe NpU M3YyYECHUHM OO0YYaroIIMMUCS MOHSITUHHBIX OCHOB
reOMETPUM, IIPU JI0KA3aTeIbCTBE TEOPEM M TOCTPOCHHUU LENOYKU JIOTHYECKUX
YTBEPKACHUH IPU PELICHUU I'€OMETPUYECKUX 3a7a4, YMEHUE BBIABUTATh U OIPOBEPraTh
TMIIOTE3bI HEMTOCPEICTBEHHO MCIIOJIB3YIOTCS IIPU PEIIEHUH 331a4 €CTECTBEHHO-HAy4YHOIO
IIUKJIa, B YaCTHOCTU (PU3NYECKUX 3a7au.

Llens ocBoeHust mporpammsl yuyeOHOro kypca «l'eomerpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE HHIMBUIYAJIbHBIX CIIOCOOHOCTEH O0O0ydYarouuxcs MpU H3Yy4YEHUU
reOMETpUH, KaK COCTaBJIOIIEeH mpeaMeTHON oOnactu «Marematuka U nHpOpMaTHKa»
yepe3 obecreyeHre BO3MOXKHOCTH NPUOOPETeHHsT U MCIIOJIb30BaHUs Oosiee TIIyOOKHX
F€OMETPUYECKUX 3HAHUW M JAEUCTBHM, CHELU(PUUYHBIX T€OMETPUH, U HEOOXOAUMBIX AJIs
YCIIEUIHOTO  NPO(ECCHOHAIBHOTO 00pa3oBaHMs, CBA3aHHOTO C HCIOJb30BAHUEM
MaTEMaTHKH.

[IpyoputeTHbIMU 3alayaMu  Kypca T€OMETPUM Ha YINIYOJIEHHOM YpOBHE,
pacIIUpSIOIMMU U YCUITMBAIOIIMMU Kypc 0a30BOTr0 YPOBHS, SIBISIOTCS:

pacIIMpeHue MPEICTaBICHUS O TIEOMETPUM KaK YacTH MHUPOBOM KYJIBTYpbl U
(bopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMupoBaHUE PECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHIIMX
MaTEMaTHYECKUX MOJENAX, IO3BOJIAIOIIMX OIUCHIBATh W M3y4aTh pAa3HbIE SBICHUS
OKPYXXalOLIEro MHpa, 3HAHWE NOHATHWHOIO amnmapara 1o paszgeiny «CrepeomeTpus»
y4eOHOro Kypca reOMeTpHH;

dbopMUpoBaHHE yYMEHHMs BJaJ€Thb OCHOBHBIMHM MOHATHUSAMM O NMPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (GOpMYyd U YMEHHE HUX
NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl M HAXOAWUTh HECTaHJAPTHBIE CIIOCOOBI
penieHus 3aaag;

¢dbopMupoBaHHEe YMEHHS pPaclo3HaBaTh Ha YePTEkKax, MOJCIAX U B PEaTbHOM MHpe
MHOT'OTPaHHUKHU U T€JIa BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopMUpoBaHHE TOHMMAaHHUS BO3MOXHOCTH AaKCMOMATHYECKOTO IOCTPOEHUs
MaTeMaTH4YEeCKUX Teopuid, (OpMHpOBAaHUE TIOHMMAHUS PpOJIM AKCUOMAaTUKU MpHU
MIPOBEJICHUU PACCYXKICHHUI;

dbopMUpOBaHHE YMEHHUS BIIAZIETh METOJAAMU JIOKA3aTENbCTB M AJITOPUTMOB
peleHus, yMEHUsI MX NPHUMEHATh, MPOBOIAUTH JIOKA3ATEIBHBIE PACCYKICHHUS B XOJE
pelIeHusT CTEPEOMETPUYECKUX 3a7a4 M 3a7a4 ¢ IPAKTHYECKUM COJEpIKAHUEM,
¢dopmMupoBaHHE NPEACTABICHUS O HEOOXOIUMOCTH JO0Ka3aTeIbCTB HpPU OOOCHOBAHUU
MaTE€MAaTHYECKUX YTBEPKJICHUM M pPOJIM AKCUOMATHUKA B NPOBEACHUU JEAYKTUBHBIX
pacCcyXJ1eHUM;

pa3BUTHE M  COBEPILICHCTBOBAHWE  MHTEJUIEKTYaJIbHBIX WM TBOPYECKUX
crocoOHOCTEeH  00ydJaromuXcs, TO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIbCKIX
YMEHUW, KpUTUYHOCTU MBIIUICHHS], HTHTEpECca K U3yYEHUIO T€OMETPUN;

¢dopmupoBanre (GYHKIIMOHAIBHOM TPaMOTHOCTH, PEJIECBAaHTHOH T'€OMETpPUU:
YMEHHUS  paclio3HaBaTh MPOSBIECHUS T'€OMETPUYECKUX MOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEM B pEAJBbHBIX JXU3HEHHBIX CHUTYallMsIX W IPU HU3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS



pEaJIbHBIX ~ CUTYyallUi, UCCIIEIOBAaHUS IOCTPOECHHBIX MOJENEH, HHTEepHpeTalun
IIOJIyYE€HHBIX PE3YJIBTATOB.

OCHOBHBIMHU COJEpKATENBHBIMU JUHUAMU yueOHOro Kypca «['eomerpusi» B 10-11
KJj1accax ABILIOTCA: «IIpsiMble M TUIOCKOCTH B IIPOCTPAaHCTBEY, « MHOrorpaHHuKn», « Tena
BpallleHUsD», «BEKTOpbI M KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPHUPOBATH
HOHATHSMMWY, PEIEBAHTHBIMU T'€OMETPUM Ha YINIyOJIEHHOM ypoBHe oOyuenus B 10-11
KJaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a
(dopMHUpOBaHHE JOIMUYECKUX YMEHHH pacnpeiensieTcss He TOJbKO 0 COAEP)KATEIbHBIM
JUHUAM, HO W 10 rojgaMm oOyudenus. CopepskaHue oOpa3oBaHHS, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3ynbTaraM  ocBoeHMss — DenepanpHoil  pabodeil  mporpammsbl,
pacnpesenéHHbIM 0 rofaM oOydyeHHs], CTPYKTYpHUpPOBaHO TaKMM OOpa3oM, YTOOBI KO
BCEM  OCHOBHBIM, IPUHIMNHAIBHBIM  BOIpocamM  oOydaromuecss — oOpalaiuch
HEOJIHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMH MOHATUIMU
U HaBbIKaMHM IIOCJENOBATEbHO M IOCTYNaTelIbHO, C COOJIOACHHWEM IPHHIIMIIA
PEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAaTh B OOLIYI0O CHCTEMY T'€OMETPUUYECKHX
IpeiCTaBIeHU oOydaloIuxcs, pacmupss U yrayomss e€, o0pa3ysd NpovHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4yeHHUIO T€OMETPUH Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3nath  yciuoBus  and  auddepeHrmanuu  00ydyeHHUs,  MOCTPOEHUS
UHAUBUAYAJIbHBIX 00pa30BaTeNIbHbIX MPOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE H3y4YyeHUE
reOMEeTpPHUH KaK COCTaBJstolIel yueOHoro npeamera «MaTemMaTukay;

MOJITOTOBUTH OOY4YaIOIUXCA K MPOJOJDKEHUIO M3YyYEHHs] MaTeMaTHKU C y4ETOM
BbIOOpa Oyaymiedt mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIMMM U
npodecCuoHaTbHBIM 00pa30BaHHUEM.

Ha uzyuyenue yuebHoro kypca «l'eomeTpus» Ha yriyOJ€HHOM ypOBHE OTBOJIUTCS
204 yaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kiacce — 102 yaca (3 yaca B
HEJICITIO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble H JIOCKOCTH B NIPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsiMasi, INIOCKOCTh, MPOCTPAHCTBO.
[Tonatne 00 akCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUSA U3 HUX.

B3aumHoe pacnonoxkeHue TOpsSIMBIX B MPOCTPAHCTBE:  IMepeceKarolmecs,
napajulesibHbIE M CKpelMBarouivecs: mnpsmble. [IpU3HaKM CKpELMBAIOMIMUXCS MPSIMBIX.
[TapanienbHOCTh NPSIMBIX M IUIOCKOCTEH B INPOCTPAHCTBE: MApajuIEIbHBIE INPSMBIE B
NPOCTPAHCTBE, MAPAJICIBHOCTh TPEX MPSMBIX, MapajuIeTbHOCTh MPSAMOM U TJIOCKOCTH.
[TapannenbHoe W UEHTpallbHOE NPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBAa MapajIeNIbHOTO TpOeKTHpoBaHus. M3o0paxkenue ¢uryp B mnapamienbHON
OPOEKIMHU. YTJIBl C COHAlpPaBICHHBIMU CTOPOHAMH, YroJl MEXAy HpsIMbIMH B
npocTpancTBe. [lapanienbHOCTh TMJIOCKOCTEN: mMapasielbHble IUIOCKOCTH, CBOMCTBa
napajieNnbHbIX MmiockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYpPHI Ha TUIOCKOCTH:
TETPa3p, NapaJlJIeNIENHIe]l, TOCTPOCHNUE CEUEHUIA.

[lepneHAUKYASIPHOCTh NPSIMOM M IUJIOCKOCTU: TEPIEHIUKYISIPHBIE MpsSIMble B
NPOCTPAHCTBE, MpsIMble MapajieibHble W TMEPIEHIUKYISPHbIE K IJIOCKOCTH, MpPU3HAK
NEPNEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MNPSMOU IEPIEHINUKYIIPHON



wiockoctd. OpToroHasbHOE NpoekTupoBaHue. IlepneHAMKYIssp M HAKJIOHHBIE!
paccTosiHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 1O MJIOCKOCTH, IMPOEKIHUA
burypsl Ha IIJIOCKOCTB. [lepneHAUKYIIPHOCTH IIJIOCKOCTEN: IIPU3HAK
MEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX MepIeHAUKYIApax.

VYTIibl B POCTPAHCTBE: YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO, IBYTPAHHBIN YIod,
JIMHEWHBIN yroJl AByrpaHHOro yrija. TpéXrpaHHblii U MHOrorpaHHbie yribl. CBoMCTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKUX M JBYTPaHHBIX YIJIOB
TPEXTPaHHOTrO yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAaHHOTO yTJa.

MHororpaHHUKH

Bunsl MHOrOrpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yromnpHas
npu3Ma, npsMas W HAKJIOHHAs NpU3Mbl, OOKOBas W IMOJIHAS IOBEPXHOCTb IPU3MBI.
[Tapannenenumnen, NpsMOYTOJbHBIN Napajulelieune] U ero cpoiictBa. Kparuaiimme nmytu
Ha I[IOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHass Teopema
[Mugaropa. Ilupamuga: N-yronbHas nupaMuja, NMpaBUjIbHAs M yCE€UEHHAs] MHUPAMUJBL.
CpoiictBa pé0ep u OOKOBBIX TpaHed mpaBuUibHOW nHUpamuibl. [IpaBuiibHBIE
MHOTOTPaHHUKH: TMpaBWIbHAs TMpuU3Ma W TpaBUbHasg NUpaMuia, MpaBUIbHAS
TpeyrojbHas MUpaMuJa U NPaBUIbHBIN TeTpa’p, KyO. [IpencraBienune o nmpaBUIBHBIX
MHOTOTPaHHUKAX: OKTA3IP, JOAEKAIP U UKOCAIIP.

Brruncnienne 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriel. [linomans
OOKOBOI MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSIMOW MPU3MBI, TUIONIAlb OCHOBaHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [1momans 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTH MPABWIBHON MUPAMUIbI, TEOPEMA O TUIOMIAIN YCEUYEHHON MUPaMUIBI.

CummeTpuss B MPOCTPAHCTBE.  DJIEMEHTHl  CHUMMETPUM  IPAaBUIbHBIX
MHOTOTPAaHHUKOB. CHUMMETpUs B  MPAaBUIBHOM  MHOTOTPAHHUKE:  CHUMMETPHUSA
napajuieenuIie1a, CAMMETPHS PaBUIIbHBIX ITPU3M, CHMMETPUS TPAaBUIIBHON MTUPAMU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE U IPOTHUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI.
PaBencTBO BEKTOpOB. JIENCTBUS C BEKTOpPaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBoOMCTBa CIOXKEHUS BEKTOPOB.
CBoiicTBa yMHOXXEHUSI BEKTOpa Ha uncio. [lonstue xomruianapusie BeKTopsl. [Ipu3Hak
KOMILJIAHAPHOCTH TPEX BEeKTOpoB. IIpaBuno nmapamnenenunena. Teopema o pas3iiokKeHUH
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosibHas cucrema KOOpAUHAT B
npoctpanctBe. KoopnauHatel BekTopa. CBA3b MeEXAYy KOOpJAMHATaMH BEKTOpa U
KOOpPJIMHATAMH TOUYEK. YTOJI MEXAY BeKTopaMu. CKaJIIpHOE ITPOU3BEICHUE BEKTOPOB.

11 KIIACC

TeJia Bpalenus

[lonaTHs:  UUMAMHAPUYECKAs  MOBEPXHOCTb,  KOHMYECKas  IOBEPXHOCTb,
cepuueckas MOBEPXHOCTb, 00Opa3yroliue MmoBepxHocTed. Tena BpaleHus: LUIUHAD,
KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzaumHoe pacnonoxxeHne cepsl U IIOCKOCTH,
KacaTeNbHas INIOCKOCTh K cdepe. M3o0pakeHne Ten BpaleHus Ha miIockocT. Pa3BépTka
HUWIMHIpa U KoHyca. CuMMeTpHs cdepsl U 1mapa.

O6Bém. OcHoBHBIE cBOMiCTBAa 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajuienenunena u ciueAcTBus u3 He€. OO0BEM TpsAMOM W HAKIOHHOW TPU3MBIL,
UWIMH]IpA, TUpaMubl U KoHyca. O0bEM 11apa v IIapoBOIro CerMeHTa.

KomM06uHammum ten BpaieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BliMcaHHas B IMJIMHID,
omucaHHas okono ImHapa. [lepecedyenne chepsl W mapa ¢ miockocThio. Kacanue



mapa ¥ cdepbl MIOCKOCThIO. [loHsATHE MHOrOrpaHHUKA, OMHMCAHHOTO OKOJIO chepsl,
cdepbl, BIMCAHHOW B MHOTOTPAHHUK WJIA TEJIO BPAIICHHUS.

[Inomanpe MOBEPXHOCTH UWIUHApPA, KOHYycCa, IUIOMIAAb cepbl U €€ YacTew.
[TogoOue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIAZEH MOBEPXHOCTEH MOJTOOHBIX
¢buryp. IlpeobGpazoBanue momobus, romoTeTHs. PerneHue 3amad Ha IJIOCKOCTH C
HCIIO0JIb30BAHNEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHune cedeHHii MHOTOTPAaHHUKOB M TEJ BpPAILEHUSA: CEUYECHUS LWIMHJIpa
(mapanienabHO M NEPIEHIUKYIISIPHO OCH), CEUeHUs KOHYca (MapauiebHble OCHOBAHUIO U
NPOXOJAIINE Yepe3 BEPIIUHY), CEUEHHUs IIapa, METOIbl MOCTPOCHHS CEYEHUI: METO]
CJIE0B, METOJl BHYTPEHHEIO POEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILIEN IIJIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu Haj BEKTOpamMu. BekTopHOE yMHOXEHUE
BEKTOpOB. CBOICTBa BEKTOPHOIO YMHOXeHUs. lIpssMmoyrosbHas cucrema KOOpIHWHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasznoxxenue BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ PU PEUICHUU T€OMETPUUECKUX 3a]ad.

JIBM:KeHUs] B TPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTobpaxkenus. JBuxeHus u paBeHCTBO Guryp. OOmue
CBOMCTBA JBW)XXCHUN. Buasl [IBWXKEHWM: NapajUIeIbHBIA IIEPEHOC, LEHTpalbHas
CUMMETpHsI, 3€pKajbHasi CUMMETpPHs, IMOBOPOT BOKpyr mpsimoil. I[IpeoOpasoBanus
nonobus. [Ipsimas u cdepa Ditnepa.

IVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIAYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBUHIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

1) rpaxaaHckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTh TPAKAAHCKON IMO3UIUN OOYYAIOIIErocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCHHMCKOro OOIIeCTBA, MNPEICTABICHHE O MaTeMaTHYECKHX
OCHOBaxX ()YHKIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEIYp I'PaXAaHCKOTO
oOmiectBa (BBIOOPHI, ONMPOCHI U APYroe), yMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIIMSIMU U HA3HAUCHHEM;

2) maTpuoTHYECKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHUICKON TpakJIaHCKONW HUICHTUYHOCTH, YBaXXEHUS K
IPOLUUIOMY M HAaCTOSIIIEMY POCCHUMCKOW MaTeMaTUKHM, LEHHOCTHOE OTHOLIEHUE K
JOCTHMKEHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUMCKOM MAaTEMaTHUYECKOW IIIKOJIBI,
MCIIOJIb30BAHME 3TUX JTOCTHKEHUMN B JPYTHX HayKaX, TEXHOJOTUAX, cepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHUIICKOrO0 Hapoja, C(HOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, HTHYECKOTO TOBEACHMS, CBA3AHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JIOCTM)KEHUM HAYKH M JIEATEIIbHOCTBIO YYEHOrO, OCO3HAHHME JINYHOTO
BKJIa/Ia B IOCTPOEHNE YCTOWYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETHMYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas OCTETUKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPacCyXIEeHUH, BOCIPUUMYUBOCTH K
MaTeMaTHYE€CKUM acCleKTaM pa3lInYHbIX BUIOB HCKYCCTBA;

S) pusuyeckoe BocnuTaHHUE:

c(OpMHUPOBAaHHOCTh YMEHHs NMPUMEHATh MaTeMaTHUYeCKUE 3HaHUS B HMHTEpecax
3I0pOBOr0 M 0e30macHoro oOpasza >XKM3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY



3JI0pOBBIO  (3I0pOBOE MHTaHHE, COAJAaHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
peryisipHast ¢pu3nyeckasi akTUBHOCTD), (PU3NYECKOE COBEPILEHCTBOBAHUE IPH 3aHATHUSIX
CHIOPTUBHO-03/I0POBHUTEIBHOM J1€ATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHUE:

TOTOBHOCTb K TPYIy, OCO3HAHME LIEHHOCTU TPYIOIIOOMS, MHTEpPEC K Pa3IMYHbIM
chepaM npodecCHOHANBHON JIeATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u eé
NPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBI BbIOOp Oyaymied mnpodeccun u
pearn3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHBI, T'OTOBHOCTbH M CIHOCOOHOCTH K
MaTeMaTU4eCKOMYy OOpa30BaHUI0 M CaMOOOpa30BAHMIO HAa HPOTSDKEHUM BCEHM JKU3HHU,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM NMPAKTUYECKUX 3aJla4 MATEMATUYECKOH
HaIpPaBJIEHHOCTH;

7) 3K0JI0TM4YeCcKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTH IKOJIOIMYECKON KYJIbTYphl, TOHUMAHHE BIUSHUS COLUATIBHO-
HKOHOMHMYECKUX MPOILIECCOB HA COCTOSIHME MPUPOJAHON U COLMAIBHON Cpebl, OCO3HAHUE
rno0albHOTO XapakTepa 3KOJOTHMYECKUX MpoOsieM, OpHeHTalus Ha I[PUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM JUIs pelieHus 3ajad B OOJIACTH OKpY’Kalollel Cpensl,
IUTAHUPOBAHUE TOCTYNKOB M OLEHKH MX BO3MOJKHBIX IOCIEICTBUMA NIl OKpY’Karolen
Cpelibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU M OOILECTBEHHON NMPAKTUKH, OHMMaHUE MaTeMaTHUYEeCKOW HAyKH Kak
cdepbl 4eT0BEYECKON NIEeATEIIbHOCTH, ATANOB €€ Pa3BUTH M 3HAYUMOCTHU JUIS Pa3BUTHUS
LIUBUJIN3ALMN, OBJIAJICHUE S3BIKOM MAaTEMaTUKM W MaTeMaTU4eCKON KyJIbTypoH Kak
CpPEICTBOM  TIO3HAaHUS  MHUpPA, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCJIE/IOBATENbCKYIO ESITEIbHOCTh MH/IMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHBI

Ilo3naBaTe/ibHBIE YHUBepPCcAJIbHbIE YYeOHbIe 1eilicTBUS

ba3oBrble Joruyeckue AedcTBHA:

BBIBIAITD M XapakKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKA MaTEMaTHYECKUX
O0BEKTOB, TOHATHI, OTHOIICHWH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpENEICHUs
NOHSTHM, yCTaHaBIMBATh CYUIECTBEHHBIM MPU3HAK KiIacCU(PUKALKUK, OCHOBAHUS JUIS
0000111eHUsI U CPAaBHEHUS!, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATD, (POPMYIIMPOBAThH U IPEOOPA30BHIBATH CYKICHHS: YTBEPAUTEIbHbIC
U OTpULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W NPOTUBOPEUYHUS B
¢akTax, JaHHBIX, HAOTIOACHUAX U YTBEPKIACHUSIX, MPEASaraTh KpUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUMIL;

JieNlaTh  BBIBOJBI €  MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEJIBHO JI0KA3aTENIbCTBA MATEMATHUYECKUX YTBEPKACHUM
(mpsiMblE M OT NPOTHUBHOIO), BBICTPAMBATh APryMEHTAlMIO0, MPUBOAMTH IMPUMEPHI U
KOHTPIIPpUMEpPHI, 000CHOBBIBATH COOCTBEHHbIE CYXKICHUS U BBIBO/IBI;

BBIOMpATh Crocod pemieHus: yueOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMIMNA C Y4ETOM CaMOCTOSTEIBHO BBIJIECICHHBIX
KPUTEPUEB).

ba3oBrble ucciieqoBarebCcKue AeCTBHA:



WCIOJIB30BATh BOINPOCHI KAaK MCCIEAOBATENbCKUI HWHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIKUE MPOTUBOpPEYHE, MPOOJIEeMy, yCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJIUTH CaMOCTOSITEIIBHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, UCCJIEAOBAHUE I10
YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbeKTa, SBJICHUA, IpoIllecca,
BBISIBJICHUIO 3aBHCHUMOCTEN MEX1y OOBEKTaMU, IBICHUSMU, MPOIIECCaMU;

CaMOCTOSITENIbHO  (pOopMyNnHpoBaTh OO0OOIEHUST U BBIBOJABI 1O Ppe3yJibTaTam
NPOBEIEHHOTO HAOJNIOCHUS, HMCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCTH IMOJTYYCHHBIX
Pe3yNbTaToOB, BEIBOJIOB U 000OIIECHU;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoLecca, a TakKe BBIIBUTATh
MIPEITOI0KEHUS O €r0 PA3BUTHUH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITE  ACPUIUTH WH(OpPMAIMK, TaHHBIX, HEOOXOJUMBIX JMJii OTBETa Ha
BOIIPOC U JUISl PELICHMS 3a]1a4u;

BBIOMpATh MH(POPMAIMI0O U3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATH3UPOBATh W HWHTEPIPETHUPOBATH MH(GOPMAILIUIO PA3IUYHBIX BHIOB U (Qopm
IIPEACTABICHUS;

CTPYKTYypUpOBaTh HWH(POpPMAILIMIO, TPEACTABIATh €€ B paslIWyHbIX (QopMax,
WLTIOCTPUPOBATH IPpaUUECKH;

OILICHUBATh HANIEKHOCTh MH(OpPMAIMHU MO CaMOCTOATEIHLHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUueOHbIE TeiicTBUS

Oouenue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU U
1easIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOAY PELICHMs 3aJaul, KOMMEHTHUPOBAaTh
MOJIyYECHHBIN PE3YJIbTAT;

B XoAe OOCYXJEHHs 3aJaBaTh BOINPOCHl MO CYHIECTBY OOCYX/IaeMOH TEMBlI,
npoOyieMbl, pelnraeMon 3ajaud, BBICKA3bIBATh WJIEH, HAIIEJICHHBIC HAa TOUCK pEIICHUS,
COMNOCTABJISITh CBOM CYXJEHUA C CYXKJICHUSIMU JPYIMX YYAaCTHUKOB JHAiora,
0OHapyXUBaTh pa3fiMyue M CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme PopMyIupoBaTh
pas3Horiacus, CBOM BO3PAKECHHUS;

MPEACTaBIATh PE3YyIbTaThl PEUICHUs 3aJaud, SKCIEPUMEHTa, MCCIEI0BAHMS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMar BHICTYIJICHHS ¢ y4€TOM 3ajay
Ipe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUSA

Camoopranuszanms:

COCTaBJISATh IUIaH, aJNTOPUTM pEIICHHs 3aJayM, BbIOMpATh CIMOCOO0 peuieHus ¢
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OPMAIIH.

CaMOKOHTPO./1b, IMOLHOHAJIbHBIM HHTEJJICKT:

BJIaJIeTh HaBbIKAaMU MO3HABATEJNbHON pediiekcuu Kak OCO3HaHHS COBEPIIAaeMbIX
JNEHUCTBUU W MBICIHTEIBHBIX TPOIECCOB, HMX pe3ylbTaTOB, BIAJETh CIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIAI NPOLEcca M pe3yJbTaTa PEEeHUS MaTeMaTH4YeCKOU
3a/1a4y;



NPENBUIETh TPYIHOCTH, KOTOpPbIE MOTI'YT BO3HUKHYTh IpPHU PELIEHUH 33]auH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OLUIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATH NMPUUMHBI
JOCTHKEHUST UM HEJOCTUKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OMHUOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eATEJIbHOCTD:

NOHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHJHON M WHIWBUAYaJIbHON
paboThl MIpH pElIeHUH y4eOHBIX 3a/ad, MPUHUMAThH IIeJb COBMECTHOW NEATEIbHOCTH,
IUIAHUPOBATh OPraHM3alMI0 COBMECTHOW pabOThl, pacnpeiensTb BHABI padoT,
JIOTOBapHUBaThCs, OOCYXJAaTh IIpollecC M pe3yiabTaT padboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (00CYXKIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE LITYPMBI» U MUHBIE), BHIIIOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU
NEHCTBUS C IPYTMMU WIEHaMH KOMaH[IbI, OIIEHUBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIUI
IPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMO/ICHCTBHS.

HPEJMETHBIE PE3YJIbTATHI

K xoniy 10 ki1acca o0yvaromuiicss HAy4uTCs:

° CBOOOJIHO ONEPHPOBATh OCHOBHBIMH TIOHATHSMH CTEPEOMETPUU IIPHU
pEIICHUY 3a/1ay ¥ TIPOBEACHUN MAaTEMAaTHUYECKUX PACCYKICHU;

° MPUMEHATh AKCMOMBI CTEPEOMETPUM U CIIEJCTBUS U3 HHUX IPHU PEUICHUU
FEOMETPUUECKUX 3a]1aY;

° KJIaCCU(PUITMPOBATh B3aUMHOE PACIIOJIOKECHHE TMPSMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

° CBOOOJIHO  OMEPHUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMU C  yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMUA B POCTPAHCTBE, MKy TIPSIMOI U TUIOCKOCTHIO;

° CBOOOJIHO OTMIEPUPOBATH MOHITUSIMU, CBSI3aHHBIMA C MHOTOTPAaHHUKAMU;

° CBOOOJIHO pacCIlO3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TpH3Ma,
MpaMu/ia, IPSIMOYTOIBHBIN Mapaliienenune, Kyo);

° KIacCUPUIMpPOBaTh  MHOTOTPaHHUKH,  BBIOMpas  OCHOBaHUS  JUIs
KJIacCU(PUKAIIIY;

° CBOOOJIHO  ONEpHUPOBATH  TOHATUSMH, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOTPAaHHUKOB TIJIOCKOCTBIO;

° BBITTOJTHSTH napajiesbHoe, [EHTpaIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHUE (PUTYP HA TIOCKOCTh, BBIMIOIHATh H300paxkeHus (PUryp Ha MIOCKOCTH;

° CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PAa3IUYHBIMU METOJAMU, BBHIMOJIHSITH

(BBIHOCHBIE) TJIOCKHE YEepPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHUI CBEpXY,
cOOKYy, CHH3Y;

o BBIUUCIATh  IUIOMIAAM  TMOBEPXHOCTEW  MHOTOTPaHHUKOB  (IpH3Ma,
NUpaMKia), TeOMETPUUYECKUX TeJl C MPUMEHEeHHeM (popmy;

J cBOOOJIHO ONEpPUPOBATH MOHATHUSMHU: CHUMMETPHs B MPOCTPAHCTBE, IICHTD,
0Cb U TNIOCKOCTh CUMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CHMMETPUU (UTYPBI;

J CBOOOJHO OMEpUpPOBATH MOHATHSMH, COOTBETCTBYIOUIMMH BEKTOpam U
KOOpJIMHATaM B MPOCTPAHCTBE;

o BBITIOJIHATH AEUCTBUSI HAaJl BEKTOPaMH;



L4 pemiatb 3aJd4hM Ha OOKa3aTCIIbCTBO MATCMATUYCCKUX OTHOILIICHUM U
HaXO0XKXJIACHUC T'COMCTPHUUYCCKHUX BCIINMYHH, INPHUMCHAA H3BCCTHBIC MCTOJABI IIPH PCHICHUU
MAaTCMAaTHUUYCCKUX 3a/1a4 ITIOBBINICHHOI'O U BBICOKOI'O YPOBH:A CIIOKHOCTH,

o OPUMEHATh [POCTEUIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKallMOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 3a]1aY;
o U3BJIEKaTh, MpeoOpa3oBbIBAaTh U HWHTEPIPETUPOBATH HMH(POpPMAIUIO O

NPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (QUrypax, MpeACTaBICHHYI0 Ha uYepTekax u
PUCYHKAX;

o NPUMEHATh TOJIydYEHHbIE 3HAHUS Ha TMpaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pPEAIbHBIE CUTyallMd, NPUMEHATh W3YyUYCHHbIC IOHATHUA B IMPOIECCE
MOKWCKA pEIIeHUS MaTeMaTH4ecKH CcHOpPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH
peanbHbIE CHUTYyallMM Ha $3BIKE T€OMETPUM, HCCIEI0BATh IMOCTPOCHHBIE MOJIETU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHSATUHW M TEOopeM, amrmapara aireOpbl, pemiaTh
MPaKTUYECKUE 3a]1aui, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUUYECKUX BEIINYUH;

o UMETh TMpPEJCTABICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK
COCTaBHOM 4acTH ¢yHIAMEHTa Pa3BUTHUS TEXHOJIOTHIl.

K konimy 11 kjacca o0ydarommiics HaAyIuTCs:

. CBOOOJIHO OTEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C IHJIUHAPHUYCCKOM,
KOHHYECKOH U CHEePUIECKON TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TIOTYUCHHS,

o OTIEpUPOBATh TOHSTHSMHY, CBS3aHHBIMU C TEJIAMU BPALICHUS: IMHJIUHIPOM,
KOHYCOM, cepoil 1 1mapom;

. pacro3HaBaTh Teja BpamieHus (IWIWHAP, KOHYC, chepa W 1miap)
OOBSCHSTH CITIOCOOBI TIOTYYCHHUS TEJT BPAIICHUS;

J KJIaccu(pUIMpPOBaTh B3aMMHOE PACIIONIOKEHUE CPEPhI U TNIOCKOCTH;

o BBIYHCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpAICHUS,

00BEMBI U TIJIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILICHUS, T€OMETPUUECKUX
TN ¢ IPUMEHEHUEM (POPMYIL;

J CBOOOJHO OTICPUPOBATH TOHATHUSMH, CBS3aHHBIMH C KOMOWHAIMSMHU Tl
BpAaIlICHUS © MHOTOTPaHHUKOB: MHOT'OTPAHHHK, BIUCAHHBIN B c(hepy ¥ ONMUCAHHBIA OKOJIO
cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK WJIA TEJIO BPAIICHHUS,

o BBIUUCIIATH COOTHOUICHUSI MEXAY IUIOIIAsIMU MOBEPXHOCTEH U 00BbEMaMu
ITOJIOOHBIX TEI;
o u300paxkaTh U3y4yaemble (UIYpHl, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE

YepTEX U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYCHUs TeJl BpaLCHUS;

o U3BJIEKaTh, MHTEPHPETUPOBATH M TMPeoOpa3oBbIBaTh HH(MOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEACTABICHHYI0O Ha YepTexXax u

pHCYHKaX;

J cBOOOJIHO OMIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

o BBITIOJIHATD OTI€PAIMU HAJl BEKTOPAMU;

J 3a/1aBaTh MJIOCKOCTh YpaBHEHUEM B IEKapTOBOI cCTeME KOOPIMHAT;

J pemiaTh reOMeTpUYECKUE 3a/1a4u Ha BBIYUCICHUE YTIIOB MEXIY IPSIMBIMU U

IUIOCKOCTSIMU, BBIYMCJIEHUE PACCTOSHMM OT TOYKM J0O IUIOCKOCTH, B ILI€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELICHUH;

J CBOOOJIHO OIEpPUPOBATh MOHATHSAMM, CBSI3aHHBIMU C JBH)KEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKEHUI];



o BBITIONTHATh M300paXEHUsT MHOTOTPAHHUKOB W TEJ BpalieHUS Tpu
napajuie]IbHOM TEepPeHOCe, IEHTPATbHOW CHUMMETPHUH, 3€pKaJbHOH CHMMETPHH, TpHU
MIOBOPOTE BOKPYT MPSMO#i, TpeoOpazoBaHUsI MOA00HS;

o CTPOUThH CEYCHHS] MHOTOTPAHHHKOB W TEJl BPAIICHUS: CEUCHUS ITUIUMHApA
(mapasnienbHO U MEePIEeHIUKYIIPHO OCH), CeUeHHUs KOHYyca (MapasuiesibHble OCHOBAHUIO U
MIPOXO/SIIUE Yepe3 BEPIINHY), CCUCHUS 11apa;

J UCMOJb30BaTh METOJbl IOCTPOCHUS CEYEHMH: METOJl CJIEI0B, METOJ
BHYTPEHHETO NMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH;

J JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

J IOPUMEHATh TE€OMETpUYecKHe (aKThl A PELICHHs] CTEPEOMEeTPUUYECKHX

3a/1a4, MPEINOoiaraloluX HECKOJIBKO IIaroB pEIICHUs, €CIU YCIOBUS TNPUMEHEHUS
3aJlaHbl B IBHOW U HESIBHOM (opMe;

o pemate 3aJa4d Ha JI0KAa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHWM U
HAXO0XKJICHUE T€OMETPUUYECKUX BEITUYMH;

o MPUMEHATHh MPOTPAaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

o IIPUMEHSATH MOJYYCHHbIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATh
Y OLICHMBATbh PEAJIbHBIC CUTYAllMH, IPUMEHITh U3yUYCHHBIC TIOHATHUS, TEOPEMBI, CBOWCTBA
B TIIpollecce TIOWCKA pEIIEHUS MaTeMaTH4YeCKd CHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEAJIbHBIC CUTYallMM Ha SI3bIKE T'€OMETPUH, HCCIEI0BATh MOCTPOCHHBIE
MOJIETIM C MCHOJb30BAHUEM T'€OMETPUUECKHUX IMOHATUNH M TEOopeM, ammapaTta ajareopsl,
pemaTh IpaKTUYECKHUE 3a]1a4M, CBSI3aHHbIE C HAX0XKICHUEM F€OMETPUUECKUX BEIUYMH;

o UMETh TPEJCTaBICHUSI OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUHM Kak
COCTaBHOM YacTH ¢yHIaMEHTa Pa3BUTHUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
http://school-

! Baeienue B crepeomeTpHio 23 1 0 collection.edu.ru/catalog/rubr/?subject[0]=18
B3anmHoe pacnosioskeHre npsiMbIX http://school-

2 6 1 0 . .

B IIPOCTPAHCTBE collection.edu.ru/catalog/rubr/?subject[0]=18
[TapanneasHOCTh NPSIMBIX U http://school-

3 . 8 0 0 . .
IIJIOCKOCTEHN B IPOCTPAHCTBE collection.edu.ru/catalog/rubr/?subject[0]=18
[lepneHuKyISIPHOCTD MPSAMBIX U http://school-

4 . 25 0 0 . . _
IIJIOCKOCTEMN B IPOCTPAHCTBE collection.edu.ru/catalog/rubr/?subject[0]=18

http://school-

5 VYTl ¥ paccTosHUA 16 1 0 collection.edu.ru/catalog/rubr/?subject[0]=18
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

6 MHororpanHuku 7 1 0 http://school-
collection.edu.ru/catalog/rubr/?subject[0]=18
http://school-

7 BexTops! B mpocTpaHcTBE 12 0 0 collection.edu.ru/catalog/rubr/?subject[0]=18
https://ege.sdamgia.ru/

8 Hosroperme, O606I.LICHI:IC 1 5 2 0 https://ege.sdamgia.ru/

CUCTeMaTH3aIvsl 3HAaHUHA
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYTIPOCTPAHCTBO

05.09

07.09

07.09

12.09

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

14.09

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC

14.09

19.09




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSAMBIX U TIJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI

21.09

21.09

26.09

28.09

28.09




15

Meroa cneqoB st MOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH




23

Kontposnbnas padota "Akcruombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NpsAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

27

28

29

30

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUn

enTpanbHas nmpoekuus. Yroiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh MPSAMON U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisiIeJIbHOCTH HpiIMOfI 1 IIJIOCKOCTH.




CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YePTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUA U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX EpeceueHus
IIPY NIEPECEUEHUN IBYX MTapaJIJIENIbHBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapaJlIeIbHbIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKyYIAPHOCTD NPSAMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocTH U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHune nepneHuKyIIsipa U3 TOYKU Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)
Teopema o TpEx meprneHANKYIISIpax
(npsimast u oOpaTHas)

o1

Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU

52

53

[Touck neprneHMKyIsIpHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIAPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenne ceueHuii Kyoa, IpU3MBI,
IIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO
OPTOTOHAIBHON TMPOEKINH

55

56

57

[Toctpoenue ceuennii kyba, MpU3MBlI,
MIPaBUJILHON TUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUH B MHOTOTPaHHUKAX

[Ipu3Hak nepneHMKyJIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH JO MIOCKOCTH

59

60

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIIOCKOCTH

CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:




CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHcTae"

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerpuyeckne METObI BHIYMCIICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIEpECEUECHMS IBYX IUIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN TNIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1Y CKPEIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

Tp€XrpaHHbIii yroy, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €ro 2JIEMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1 0 0
[TpaBusbHas mpu3Ma

82 [Ipssmoint HapaJIJIUeJIeHHHeLI, 1 0 0
NPSIMOYTOJIBHBIN Mapajuienenumnesa, Kyo

83 BEIHYKJ'ILIG MHOTOrpaHHuku. Teopema 1 0 0
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1 0 0
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1 1 0

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 0 0
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 0 0

88 Pa3nocTh BekTOpOB 1 0 0

89 [TpaBwiio mapamienenuena 1 0 0

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1 0 0
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1 0 0
MJI0CKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1 0 0

03 Brruncnenue yria Mexy BEKTOpaMu B 1 0 0
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 0 0

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 0 0

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 0 0

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 0 0

98 O06o0061IeHre U crucTeMaTu3alus 3HaHU! 1 0 0




99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1 0 0
100 Hrorosast koHTpobHAs paboTa 1 1 0
101 HToroBast KOHTpOJIbHAs paboTa 1 1 0
102 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






