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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasIETCS OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEAHETO OOIEro
oOpa3oBaHMs, TaKk KaK OO0ECIEeYMBAaEeT BO3MOXKHOCTb H3YUYEHHUS JUCUUIUIMH
€CTECTBEHHO-HAYYHOI HANPAaBICEHHOCTH M MPEAMETOB T'YMAHUTApPHOIO IIMKIIA.
[TockonbKy JTOTrHYECKOE MBIIIIICHIE, POPMUPYEMOE MPU U3YUCHUH 00YUYaIOITIMHUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IPU JOKA3aTEIbCTBE TEOPEM M INOCTPOCHHHU
LENOYKH JIOTHYECKUX YTBEPKICHUIN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUIaTh U ONPOBEPrarb TMIIOTE3bl HENOCPEACTBEHHO HCIIONB3YKOTCA IIPH
pEIIeHNH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

Lenb ocBoeHuUst mporpamMmbl yueOHOTO Kypca «I'eoMeTpus» Ha yriiyOoaéHHOM
YPOBHE — pa3BUTUE UHIUBUAYAIbHBIX CIOCOOHOCTEN 00YYAIOIIUXCS TPU U3YUEHUH
r€OMETPUM, KaK COCTaBIsIOLIEH mpeaMeTHoW obnactu «MaTtemaTnka W
nH(pOpMaTHKa» yepe3 odecrieueHrne BO3MOKHOCTH TPUOOPETEHHUS HUCTIOIb30BaAHHUS
0oJiee rIyOOKMX F€OMETPUUYECKUX 3HAHUM U IEUCTBU, ClIeUU(PUUHBIX T€OMETPUH,
Y HEOOXOAMMBIX JJIS YCIEITHOrO Mpo(eCcCUOHATBLHOr0 00pa30BaHMs, CBA3AHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3ajayaMHU Kypca T'€OMETpUM Ha YIiayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUSI O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpbI U
(opMupOBaHKE OCO3HAHUS B3aUMOCBSI3H TECOMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHHE TMpPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJISIOIIMX OIMCHIBATh M HM3y4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATHIHOIO anmnapara 1o pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMETpUN;

opMHpOBaHWE  yMEHUS  BJaJE€Th  OCHOBHBIMHM  MOHSTHSIMHU O
IPOCTPAHCTBEHHBIX (UIypaX W UX OCHOBHBIMU CBOMCTBAMM, 3HAHHUE TEOPEM,
bopMyn M yMEHHME HMX NPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHbBIE CIIOCOOBI PEIIEeHUS 3a/1aY;

(opMupOBaHHE YMEHUS paclio3HaBaTh HAa YepTeXaxX, MOJEISIX U B PEAIbHOM
MUPE MHOTOTPAaHHUKM M Te€Ja BpAaILEHUs, KOHCTPYMPOBAaTb TI'E€OMETPUUYECKHE
MOJIEIIN;

(opMHpOBaHHE MOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTUYeCKUX TEOpHil, (OPMHUPOBAHME MMOHMMAHUS POJIM AKCHOMATUKH MPH
IIPOBEJICHUN PACCYKICHUN;

(¢opMupoBaHHE yMEHHMs BIAJETh METOJAAMU JOKa3aTEeNbCTB U AJITOPUTMOB
peUIeHUs], yMEHUS UX IPUMEHSATH, IPOBOIUTH JOKA3aTEIbHbIE PACCYKIAEHUS B X0OJ€
pEelIeHUs] CTePEOMETPUUYECKUX 3aJad U 3aJad C NPAKTUYECKUM COJIEp KaHHUEM,
(opMHpOBaHKE MPEACTABICHHUS O HEOOXOAMMOCTHU OKA3aTeNIbCTB MPU



000CHOBAaHUY MAaTEMAaTUYECKUX YTBEPKICHUA W POJIM AKCHOMATUKH B TIPOBEICHUN
JeMYKTUBHBIX PacCyXICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEH 00ydaromuxcs, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIIBCKIX
YMEHHA, KpUTHYHOCTH MBIIIJICHHS, MHTEpeca K U3YICHHUIO TEOMETPHH;

dopmupoBanrne (QYHKIIMOHAILHOW TPAMOTHOCTH, PEIICBAHTHOW T'C€OMETPHH:
YMEHHUS PpaACMo3HABAaTh TPOSBICHUS TEOMETPHUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HECHHBIX CHUTYyaIUsX U MPH U3yUYCHUH IPYTUX
y4eOHBIX MPEAMETOB, TIPOSBICHHS  3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEATBHBIX CHUTYaIlUd, HCCICIOBAHUS IOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEP)KAaTETLHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 knaccax saBnsotcs: «[IpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHuKnY, « Tena BpameHus», « BEeKTOpbI 1 KOOPAUHATHI BIPOCTPAHCTBEY,
«/IBH>KEeHMSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHuE «yMeTh ONEPUPOBATH
MTOHATUSMIY», PEIICBAHTHBIMU T€OMETPUH Ha yriay0iaEéHHOM ypoBHE 00yueHms B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEp)KAaTeNIbHbIM JIMHUAM Yy4e0HOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacrlpeiensercs He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojiaM oOydeHusi. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaTaM OcBoeHUs1 DeaepanbHON padoueit
MIPOTPaMMBbI, PacHpeNeNEHHBIM TI0 ToJaM OOY4YeHHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHITUIIUATIBLHBIM BOIIPOCAM 00ydYaromuecs
oOpamaJiuch  HEOJIHOKPATHO. ITO  TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
T€OMETPUYCCKUMH TIOHATHIMHU U HaBBIKAMH TIOCIIEOBATEIIBHO U MTOCTYIATEIBHO, C
COOIOICHNEM TPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPECTaBICHUNA OOYJarOIIMXCs, PACIIUPSS U YIITyOIsis
e€, 00pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon K HW3Y4EHHIO TE€OMETPUM Ha YIIyOJEHHOM YPOBHE TIO3BOJISET:

co3/laTh yciaoBus sl AudepeHanur o0y4eHus, MOCTPOCHUS
WHIUBUyAJIbHBIX ~ 00pA30BATENbHBIX MPOrpaMM, OOECHeYuTh yriayOJaeHHOe
U3y4YCHHE T€OMETPHUH KaK COCTaBIIstoIIeH yueOHoro mpenmera «MaTeMaTukay;

MOJTOTOBUTHh OOYYAIOIMIMXCA K TPOJOJDKEHUIO HM3YyUYCHUS MaTeMaTHKU C
yaéToM BbIOOpa Oyaymiel mpodeccur, odecrednBasl MPEeMCTBEHHOCTh MEXIY
001KM U poheCcCUOHATBHBIM 00pPa30BaHUEM.

Ha wusyuenme yuebHOro kypca «['eomerpus» Ha yriayOa€HHOM ypOBHE
orBonutcsa 204 gaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJNIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpud. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMATHUYECKOM IOCTPOEHUM CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anmHOe pacnosioxeHHe NpsIMBIX B IPOCTPAHCTBE: IMEPECEKAOLINECS,
napajuielibHble W CKpellMBaroIuecss npsMble. [IpU3HAKKM CKpelMBaIOIIMXCS
npsAMbIX. [lapaninenbHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJIIEIbHBIE
IIPsIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTD TPEX MPSAMBIX, APAJUIEIBHOCTD MPSIMOU
U 1iockoctu. [lapamienbHoe W LEHTpaldbHOE NPOEKTHPOBAHUE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlieIbHOTO MNpOeKTUpoBaHusA. M3o0pakeHue
buryp B mapayuiesibHOW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEKly NMPSAMBIMH B MPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajiebHbIE
IJIOCKOCTH, CBOKCTBA ITapaJuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasdip, Mapaliesenumes,
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYISAPHOCTh NPSMOM U IIOCKOCTU: NEPIIEHANKYJIISPHBIE TIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApaJUICIbHbBIE W NEPHEHAUKYISAPHBIE K IUJIOCKOCTH,
MIPU3HAK NEPHNEHAUKYJSIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpEMa O HPSIMOM
[IEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHMUE.
IleprieHIMKYIISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOI 10 MJIOCKOCTH, MPOEKUUS (PUTYphl HA IIOCKOCTh. lleprneHnuKyaspHOCTb
IJIOCKOCTEN: MPHU3HAK NEPNEHIMKYJSIPHOCTH JIBYX IIIOCKOCTEW. Teopema o Tpéx
MIEPIICHAUKYJIAPAX.

Yrael B NPOCTPAHCTBE: YroJa MEXAY IMPSAMON U IUIOCKOCTHIO, JIBYTPAHHBIN
YTOJI, JIMNHEWHBIM yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PAaHHbBIC YTJIbI.
CBOMCTBA IUTOCKUX YIJIOB MHOTOIPAHHOTO yria. CBOMCTBA INIOCKUX HJIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO yTJIa.

MHOrorpaHHUKHU

Buapl MHOrOorpaHHukoB, pa3BEépTka MHororpansuka. [Ipusma: n-yroisbHas
MpU3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBAsl U MOJIHAA TOBEPXHOCTh MPU3MBI.
[Tapannenenurnen, npsAMOYTroJbHBIM NapaUIeJENUIea U €ro cBoicTBa. KpaTyaiimme
NyTH Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. [IpocTpaHncTBeHHas
teopema [Tudaropa. [lupamuga: n-yronpHas nupaMuia, MpaBUIIbHAS U yCEUEHHAS
nupamuabl. CBolicTBa pébep M OOKOBBIX TpaHEd MpaBUIBHON MNHUPAMMIIBL.
IIpaBuibHBIE MHOTOTPAHHUKU: MPABUJIbHAS IIPU3MaA U



MpaBWibHAs MNUpaMua, MNPABWIbHAS TPEyrojbHas NHpPAaMUJAa W PaBUIIbHBIN
TeTpa’ap, KyO0. IlpeacraBieHue O mpaBUIbHBIX MHOIOTPAHHUKAX: OKTadap,
TOJIEKadIp U UKOCadJIp.

Bbluncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, JAMaroHaiau, YIJbl.
[Inomanp OOKOBOWM NOBEPXHOCTM M MOJHONW MOBEPXHOCTU NPSAMOM IPU3MBI,
IJIOIIA b OCHOBAaHUM, TEOpEMa O OOKOBOW MOBEPXHOCTH NpAMOM npu3Msl. I Litonians
OOKOBOI TMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOM MNHUpPaMHIbI, TEopeMa o
IUIOIIAIN YCEYEHHOU MTUPAMU/IBL.

CummeTpuss B INPOCTPAHCTBE. JJIEMEHTbl CUMMETPUM  IPABUJIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHUS
napajulesienunesa, CHAMMETPUS NPABUIIBHBIX IPU3M, CHMMETPHUS NPABUIBHON
MAPaMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE M IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPaMU: CIOKEHHE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
gyucio. ColcTBa ClI0KEHUST BEKTOpoB. CBONCTBA YMHOXEHHUSI BEKTOpPA Ha YHCIIO.
IloHaTe KOMIUIaHApHbIE BEKTOpHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopeMa O pPa3IOKEHWH BEKTOpa II0 TPEM
HEKOMIUIAaHApHbIM  BekTopaMm. IIpsMoyrosmpHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTel BekTopa. CBs3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpJIMHATaMU TOYEK. YTOJI Mexay BekTopamH. CKalsIpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[ToHsATHA: UWIMHAPUYECKAas IOBEPXHOCTh, KOHHMYECKAs IOBEPXHOCTB,
chepuueckas MOBEPXHOCTb, oOpa3yromue noBepxHocTeil. Tenma BpamieHus:
LWIMHJP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzanumHoe pacnosioxeHnue cepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cepe. M300paxeHue Ten BpalleHHUs Ha
miockocTh. Pa3BépTka unnuuapa u konyca. Cummetpusi chepsl U mapa.

O0bEéM. OcHOBHbIE CBOMCTBa 00bEMOB Ten. Teopema 00 o0O0BEME
MPSIMOYTOJILHOTO TMapajieenumnena u cienctBus u3z He€. O0BEM mnpsiMod U
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl U KOHyca. OO0BEM Iapa U MapoBOTro
CErMeHTa.

KoMmOunHanuy Ten BpallleHus W MHOTOrpaHHMKOB. IIpu3ma, BmucaHHas B
UMIUHAP, OmNMcaHHas okoyio ImiuHapa. llepeceuenne cdepbl u mapa c
mockocThio. Kacanue mapa u chepsl miockoctbio. [loHATHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WU TEJO
BpAILICHUS.

[Tmomaae MOBEpXHOCTH LMIMHJpA, KOHYca, IUIONaas chepsl U e€ JacTew.
[Tomobue B mnpoctpancTtBe. OTHOIIGHHE OO0BEMOB, IUIOMIAJEH ITOBEPXHOCTEH
noaoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoreTus. Pemenue 3amad Ha
IIJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS IWJIMHIpa
(mapajuienbHO W TEPHEHIUKYJISPHO OCH), CEUYEHUsS KOHyca (IapasulesibHbIe
OCHOBAHHUIO M MPOXOJIAIINE YEPe3 BEPIIUHY), CEUSHHUS 11apa, METOJIbl OCTPOSHUS
CEUCHMI: METOJl CJIEA0B, METOJl BHYTPEHHEIO MPOCKTUPOBAHUSA, METO]I IIEpEeHOCca
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B NIPOCTPAHCTBE

Bexkrtopsl B mpoctpanctBe. Onepaiuu HajJ BeKTopaMu. BeKTopHOEyMHOXKEHKE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHHUs. lIpsMoyronpHas cucrema
KoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasznoskeHuwe BekTopa IO
6a3ucy. KoopauHaTHO-BEKTOPHBIM METO/I IPU PEIIEHUHA TE€OMETPUYECKUX 3a]ad.

JIBMKeHUs B IPOCTPAHCTBE

JIBmxenuss mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUW. Bwuapl ABWKEHHMI: NapauleJbHBIA IepeHOC,
LIEHTpaJIbHAasl CUMMETpHUS, 3€pKajbHas CHUMMETPHUs, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaaHcKoe BoCIUTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO 00I11€CTBA, MPE/ICTABICHUE O MATEMATUUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUW, MPOICAYP
TPaKIAHCKOTO 00IIeCTBa (BBIOOPHI, ONIPOCHI U IPYTOE), YMEHUEB3aNMOICHCTBOBATH
C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYCHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON HMICHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HpaBCTBEeHHOE BOCTIMTAHHE:

OCO3HAHHWE JYXOBHBIX LIEHHOCTEH POCCHUIMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHHI HAYKH U ACSTEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B TIOCTPOCHHUE YCTOMUYMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHNE:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas ASCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUN, PACCYKICHUNH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JIMUYHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BocnuTaHNE:

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (370pOBOE MHTAHUE, COAJTAHCUPOBAHHBIM PEXKHUM 3aHATHH H
OTJIbIXa, peryjsipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPLUICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEIBHOCTHIO;

6) Tpy10BO€ BOCTIUTAHME:

TOTOBHOCTh K TpPYIy, OCO3HAaHUE IIEHHOCTH TPYIOJIO0Us, HWHTEpeC K
paznuyHbiM  cPepam  MPodECcCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ TMPUJIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymiedt mpodeccu U peau30BbIBATh COOCTBEHHBIC >KM3HCHHBIC ILJIAHBI,
FOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYECKOMY OOPa30BaHUIO U



caM000pa30BaHUWIO HA TMPOTSHDKEHWHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUHU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHUYeCKON HAaNpaBI€HHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpPhl, ITOHUMAHWUE BIUSHUS
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSIHHE MPUPOIHOW M COIMATBHOU
Cpelibl, OCO3HAHUE II00ATBHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIeM, OpUEHTALUS
Ha MPUMEHEHUE MATeMaTUYECKUX 3HAHWUW [JIs pElIeHUs 3aJad B 001acTu
OKpYXalollled Cpe/pl, MUIAHUPOBAHUE TIOCTYMKOB M OILIEHKH HX BO3MOKHBIX
MOCJIEICTBUM JJISI OKPY’KAIOIIECH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTeMaTUIEeCKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUTSL pa3BUTHUSL IMBUIM3AIMY, OBJIAJCHUE S3bIKOM MAaTEMaTUKU M MaTeMaTH4YeCKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYIIIECTBIISITh MPOEKTHYIO
Y HUCCIIEIOBATENIbCKYIO JIESITEIbHOCTh HHIUBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHHBEPCAIbHBIC YUeOHbIE NeHCTBHA

ba3oBble 1oruyeckue 1efMcTBUA:

BBUSIBJIATh M XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKUX
00BEKTOB, NOHITHI, OTHOLIEHUH MEX]Ty TOHATUAMH, (POPMYITUPOBATHONIPEACICHUS
MOHSTUH, yCTAaHABIMBATh CYIIECTBEHHBIN IPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS JIJ1s
00001IEeHNS U CPaBHEHUS], KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOpPMYyJIHMpPOBaTh U  NpPeoOpa3oBbIBaTh  CYXKIACHMS:
YTBEPAMUTEINIbHBIE U OTPULIATENbHbBIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONCHUIX U YTBEPKIACHUSX, MpeajiaraTb KPUTEPUU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEU U NPOTUBOPEY U,

JIeNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHIYKTHUBHBIX YMO3aKJIIOUECHUHN, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIBHO JOKA3aTEeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMbIE€ ¥ OT IPOTUBHOIO), BHICTPABATh APTYMEHTALIMIO, TPUBOAUTH IPUMEPHI U
KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus Y4eOHOM 3ajaud  (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHUS], BHIOMPATh Han0oJIee MOIXOAUUN ¢ yUETOM CAMOCTOSI TENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBareabcKue JeHCTBU:



HCIIOJB30BaTh BOMPOCHl KAaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  NPOTHUBOpEYHe,  mpobdiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOopMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO TO3UIINI0, MHCHHE;

MPOBOAUTH CAMOCTOSITEJIbHO CIIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYEeCKOTO 00BEKTa, sIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBICHUSIMHU, IPOLECCAMU;

CaMOCTOSITENIbHO (PopMynupoBaTh 0OOOIEHHUS W BBIBOJBI MO pe3yJibTaTaM
NPOBEIEHHOTO  HAONIONEHMS, HUCCJIEAOBAaHMS, OICHUBATh  JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHU;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TaKKe BBIABUTATH
MPEIOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISAT JeUIMTHI UHPOpPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIs PELICHUS 3aa4H;

BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATH U HHTEPIPETUPOBATH UHGOPMAIIUIO PA3IUYHBIX BUIOB U (HOpM
pEACTaBIICHHUS;

CTPYKTYpPUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B Pa3MyHBIX (popMmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
chopMyIMPOBaHHBIM KPUTEPUSIM.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe TeiicTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U
IEJISIMU OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M TIHCBMEHHBIX TEKCTaX, JaBaTh IMIOSICHEHUS 110 XOOy PEIICHHs 3a1adH,
KOMMEHTHPOBATH TOJIYICHHBINA PE3yJIbTAT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
MPOOJIEMBI, pelaeMOi 3a/1aui, BRICKa3bIBATh UJIEH, HAIlCJICHHBIC HA TOUCKPEIIICHUS,
COTIOCTABJISAIT CBOU CYXKJICHHUS C CYXISHHUSIMH JPYIHMX YYaCTHHUKOB JIHAJIOra,
OOHApyXMBaTh pa3IuYue MW CXOJCTBO TO3WIHKA, B KOPPEKTHOH (dopme
(bopMyIMpOBaTh Pa3HOTIIACHS, CBOW BO3PAXKEHUS;

MIPEACTABIIATh PE3YJIBTATHl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiicCTBUS
Camoopranusanus:



COCTaBJISITH IUIAH, AJITOPUTM PEIICHHSI 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJJIEKT:

BIIQJICTh  HaBBIKAMHU  IIO3HABATEIBHOW  pe(IeKCMM  KaKk  OCO3HAHHUS
COBEPILIAEMbIX JEUCTBUI M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL NIpoLEecca W pe3ysibTara pPELICHHS
MaTEMaTUYECKON 3aJa4H;

PEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIICHUU 3a7a4H,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HalJIEHHBIX OIIHOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIU U YCIOBUAM, OOBSICHITH TPUIUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JESITEILHOCTH, HAXOUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMAaTh M MCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHON
paboThl TpU pelieHuH Y4YeOHBIX 3ajlay, MPUHUMATHh IIeJIb COBMECTHOM
JESTEIBHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThI, paclpesessTh
BUJIbI pa0OT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U pe3yJIbTaT paboThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U HHBIE), BHITIOJHITH CBOIO 9aCTh PAOOTHI U KOOPIUHUPOBATH
CBOU JICUCTBUS C IPYTUMH WICHAMH KOMaH/]Ibl, OIIEHUBATh Kau€CTBO CBOETO BKJIaa
B O0mMWHA TIPOAYKT TIO KPHTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICHCTBHUSI.

HPEIMETHBIE PE3YJIbTATBI

K xoniry 10 kiaacca o0y4aromuics HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TMOHATHSIMU CTEPEOMETPUU TIPU
pelieHnu 3a7a4 ¥ MPOBEJACHUU MaTeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CJEACTBUSI U3 HUX TNPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJacCHU(UIUPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MIJIOCKOCTEN B MPOCTPAHCTBRE;

e CBOOOJHO OIEpPUPOBATH TOHSTUAMH, CBSI3aHHBIMM C yIJIAMH B
IPOCTPAHCTBE: MEXKAY NPSMBIMH B MPOCTPAHCTBE, MEXAY NPSIMOH H
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacO3HAaBaTh OCHOBHBIC BHUABI MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuaa, IpsMOYTroJIbHBIN Napalijiesienune, Kyo);

e KJacCU(pUIUPOBATH  MHOTOTPAHHUKH, BbIOMpAs  OCHOBaHUSA I
KJ1accuuKanuy;

e CBOOOJHO  OINEpPUPOBATh MOHSATUSMH, CBA3AHHBIMH C  CEUCHHEM
MHOT'OTPaHHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LHEHTPATBHOE U OpPTOTOHAIBHOE
MIPOEKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BRIMTOIHATH H300pakeHus: Puryp Ha
MIJIOCKOCTH;

e CTPOUTHh CEYEHUS MHOTOIPAaHHUKOB Pa3JIMYHBIMU METOJAMH, BBIITOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOAQAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (TIpU3Ma,
nupamMmuia), FTCOMETPUUECKUX Tell C IPUMEHEHUEM (OpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh U TNIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CAMMETPUH (DUTYPBHI;

e CBOOOJIHO OINEpPUPOBATH MOHSATUSIMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B POCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJ BEKTOPAMU;

e pemath 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH W
Hax0JICHUE T€OMETPUUECKUX BEIUYNH, PUMEHSIS U3BECTHBIC METOIBITIPH
pelIeHUd MaTEMAaTHYECKUX 3a7ad TOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEUIINE NPOTPaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, NPEOOPa3OBBIBATH W HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TeOMETpUUYecKuX (urypax, NpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

e TMPUMEHATH I[IOJYYEHHBbIE 3HAHUS HAa TMPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBATh peajlbHbIE CUTYyallUH, MPUMEHSATh U3YYCHHBIC TOHSATHUS B
mpolecce TMOWCKAa pEeIIeHHs] MaTreMaTU4ecku  chopMyIupoBaHHOMN
npo0ieMbl, MOJEIUPOBATh peabHbIE CHUTYyallMd Ha SI3bIKE TECOMETPHUH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C HCIIOJIb30BAHUEM T€OMETPUUYECKUX
MOHATUI U TEopeM, ammapara aiareOphl, pemaTh MPaKTHYECKUE 3aadH,
CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUUYECKUX BEJIMUMH;

e UMETh MPEACTABICHUS OO0 OCHOBHBIX AdTalax pPa3BUTHUSI TEOMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kaacca oOyyaromuiicss HayduTCs:



CBOOOJHO OIEpPUPOBaTh TMOHATUSMH, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U Cc(pepuyecKoll IOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
HOJTyYEHUS;

ONIEpUPOBATH MOHATUSAMU, CBSI3aHHBIMU C TEJIAMU BPAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacrmo3HaBaTh Tena BpamieHus (IWIMHApP, KOHyC, cdepa W I1Iap) u
OOBSICHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIaCCU(PUIIUPOBATH B3aUMHOE PACIIONIOKEHUE CHEPHI U MIOCKOCTH;
BBIYMCIIITh BEIMYHMHBI 3JEMEHTOB MHOTOIPDAaHHHMKOB W TE€J BpalllCHMS,
O00BEMBI M IUIOMIAJM MOBEPXHOCTEH MHOIOIPAHHUKOB M TEJl BpPAILICHUS,
re€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIL;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAILIUAMU TENl
BpallleHWss M MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAaHHBIA B chepy u
ONHCaHHBIM OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAaHHUK WJIM TEJIO
BpAlICHUS;

BBIYMCIISITH COOTHOIICHHS MEXIY IUIONIaAsIMU TOBEPXHOCTEN U 00BEMaMU
IMOJOOHBIX TEII;

n300pakarb M3ydaeMble (QUIYpbl, BBIIOJHATh (BBIHOCHBIE) IIJIOCKHE
YepTeXHU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHMS TEJI BPALLICHUS;

W3BJIEKaTh, WHTEPIPETHPOBATH M NPEOOPa3oOBbIBATh HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, NPEICTABICHHYIO Ha
4epTeKax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEPALMH HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CUCTEME KOOPIMHAT;
pemaTh reoMeTpUYECKUE 3aa4l Ha BBIYMCIICHHE YTIIOB MEXAY MPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHHUA OT TOYKH [0 IIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHUH;
CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBA3AHHBIMH C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TeJ BpallleHUus MpH
[apajUIeJIbHOM  [IEPEHOCE, LEHTPAJIbHOW CUMMETPUH, 3€pKaJIbHOU
CUMMETPHH, NPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpazoBaHus moao0us;
CTPOUTH CEUYEHHS] MHOTOIPAHHUKOB W TEJl BPAUICHUS: CEUEHHUS IWIMHJIpA
(mapanienbHO U NEPIEHIUKYJISPHO OCH), CEUYEHHUs KOHYca (MapasuiesibHbIe
OCHOBAHUIO U MPOXO/SILME Yepe3 BEPILNHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOABl IIOCTPOEHUS CEYECHMI: METOJ CJEN0B, METOJ
BHYTPEHHETO IPOEKTHUPOBAHHUS, METO/1 IEPEHOCA CEKYILEN MIJIOCKOCTH;



JI0Ka3bIBATh TCOMETPUYCCKHUE YTBEPIKICHHUS;
HNPUMEHSITh TEOMETPUYECKHE (AaKThl JI PEUICHHS CTEPEOMETPHUCCKUX
3a7a4, MPEINoJararIiuX HECKOJbKO IIIaroB PEIICHUS, €CJIM YCIOBHS
PUMEHCHHUS 3aJ[aHbl B SBHOM U HESIBHOM (hopMme;

pemiaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUHA |
HAXOKJICHUE FTE€OMETPUYCCKUX BEINYKH;

MPUMEHSTHh MPOTPaAMMHBIC CPEJICTBA M 3JICKTPOHHO-KOMMYHUKAITMOHHBIE
CUCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1aY;

HPUMEHSTh TOJYYCHHBIC 3HAHUS HA PAKTHKE: CPABHUBATH, aHAJTU3UPOBATh
M OIICHUBaTh pEaJbHBIC CHUTyallMH, NPUMCHATh H3YYCHHBIC MOHSATHS,
TEOpEMbI, CBOWCTBAa B TIPOIECCe ITOMCKA pPEIICHHS MaTeMaTHUYCCKH
chopMyTUPOBAaHHON MPOOJIEMBI, MOJCIHPOBATH PEATbHBIC CUTYallMH Ha
SI3BIKE TEOMETPHUH, UCCIIETOBATh TIOCTPOCHHBIE MOJIEITN C UCIIOJIh30BAHUEM
TCOMETPUYCCKUX TMOHATHH H  TEOpeM, armapara ajreOpbl, pelaTh
NPaKTHYECKUE 3aJ]a4d, CBS3aHHBIC C HAXOXICHHUEM T'€OMETPHUSCKHUX
BCJINYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTHS T'C€OMETPHH Kak
COCTaBHOM YacTH pyHJaMEHTA Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosamnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
n/n NMPOrpaMmblI Bcero Kourpoabupie | Mpaxruyeckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacnonoxeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHHHIf'YHHpHOCTB MPSIMBIX U 25
TUIOCKOCTEH B MTPOCTPAHCTBE
Vsl U paccTossHUS 16
MHororpanHuKu 7
BekTopsl B IpOCTpaHCTBE 12
3 HOBTOPGHI/IC, 00001IIeHNE ¥ CHCTEMATU3AIINA 5 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




11 KITACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaunmeHnoBaHMe pa3iesioB 1 TeM Kourpoasmse | Tpaxruseckie (uudpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHanuTHuecKas reoMeTpHusl 15 1
5 [ToBTOpEHHE, 0606meHI§e u 15 1
cUCTEeMaTH3alHs 3HAHUI
3 O0bEM MHOTOTpAaHHUKA 17
Tena BpamieHus 24
5 [Tnomany moBEpXHOCTH M OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHus 5 1
7 [ToBTOpEHME, 0606meH1/ie u 17 5
cucTeMaTH3alus 3HaHUu’
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE MpaBUiIa U300paKEHUS HA
PHUCYHKE TUTOCKOCTH, TAPAJUICITBHBIX MPSMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

[TonsATHS cTepeoMeTpUN: TOUKa, IpsiMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IIpaBUJia U300paKEHUsI Ha PUCYHKE
IIJIOCKOCTH, MapaJICIIbHBIX IPAMBIX
(OTpe3KoB), cepeAMHBI OTPE3KA

[lonsTus: MepeceKarommecs mI0CKOCTH,
NnepeCcCKaromuecs mnpsamasa U 1miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

IousTus: MEpECCKArOIMECS IIIOCKOCTH,
MEpeCCKaArommecA nmpamas 1 miI0CKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paXeHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00ObEKTOB

MHororpaHHUKH, H300paXeHUE POCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus U3 HUX. CrocoObl 3a1anus
MPSAMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o0pakeHune nepeceueHust moaTydeHHbBIX
TIoCKocTel. PackpammBanue NoCTpOSHHBIX
CCUCHHI pa3HBIMU IIBETAMHU

10

AKCHOMEI CTCPCOMECTPHUHU U IICPBLIC
CJIICACTBHSA U3 HUX

11

H3o00paxeHne cedeHuit mupamubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST uepe3 ux peéopa.
H3o00paxeHue nepeceuyeHus morydeHHbIX
IJIOCKOCTEN. PackpalmBanie NOCTPOSHHBIX
CEYEHHI pa3HbIMH I[BETAMH

12

N300pakeHne ceueHuit mupaMuabl, Kyoa u
IPU3MBI, KOTOPbIE TPOXOJAT uepe3 ux péopa.
N300pakeHue nepecedeHus NoIy4eHHbIX
IJIOCKOCTEN. PackpammBanue MOCTPOEHHBIX
CEYEHUH Pa3HbIMU LIBETAaMU

13

N300paxeHune cedeHunit nmupamubl, Kyoa u
IPU3MBI, KOTOPbIE TPOXOJAT uepe3 ux péopa.
N300pakeHue nepeceueHus moTydeHHbIX
I10cKocTell. PackpammBaHue MOCTPOSHHBIX
CEYEHUH Pa3HbIMH LIBETAMU

14

Mertoa cnefoB 1l TOCTPOSHUST CEUEHU I




15

Merton cienoB AJisi HOCTPOCHUS CEYEHUM.
CBolicTBa nnepecevyeHuil NpsMbIX U
IUIOCKOCTEN

16

Merton ciaeoB sl HOCTPOCHUST CEYEHUM.
CBolicTBa nIepecedeHni MPSIMBIX U
IUIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3alKCh I1aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuit B nupamuse, Kyoe mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

[ToBTOpenue manumeTpun: Teopema o
MIPOMOPLMOHANIBHBIX oTpe3Kkax. [Tonodue
TPEYTOJILHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX HA
BBIHOCHBIX uepTexax. Mctopust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUHI




23

KoHnTtposnbhas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpelrBaoIuecs npsmsie.
[Ipu3Haku CKpenuMBarOIMUXCS MPSIMbIX.
[TapannensHble MpsiMble B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH MPSIMOU MapajuIeIbHON
JTAHHOM NPAMOU, IPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAILIEH Ha JaHHOU
npsimoi. JleMMa o nmepeceueHun
MapaJUIEIbHBIX IIPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTB Tpex npsAMbIX. Teopema o
TpEX nmapajuleabHbIX NpsAMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPAMBIX

27

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE
CBOMCTBA NapajuIEIbHOTO IIPOEKTUPOBAHMUS.
N306paxenue pa3HbIX Guryp B
MapaJyIeIbHON MPOEKIINH

28

IlenTpanbHas IpoeKUUA. YTOII C
COHANPABJICHHBIMA CTOPOHAMH. YTOJI MEKIY
PSIMBIMU

29

3aayM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHCcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSMOU U INIOCKOCTH.
CBolicTBa napajuienbHOCTH IPSIMOH U




IIJIOCKOCTH

31

['eomeTpuyeckue 3a1a4n Ha BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TNIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, MPOXOISIIETO Yepes3
JIAHHYIO TIPSIMYIO Ha YEPTEkKE U
MapajuIebHOTO Apyrou npsamoun. Pacuér
OTHOLIEHHUI

33

[TapannensHas MPOEKUUs, TIPUMEHEHHUE JIIS
MOCTPOCHHS CEUYEHUI KyOa n
napauienenumneaa. CBoicTaa
napaJiesienune1a i IpU3Mbl

34

[Tapannensuele wiockocty. [pusHaku
HapajyIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema o0 mapajieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, MPOXOIAIIEH
yepe3 TOUKY, HE MPUHAITIEKAILYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CaolicTBa napasuieIbHBIX INIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX MIEPECEUEHUs IIPU
NIEPECEYEHHH JIBYX MapalIeNIbHbIX
IJIOCKOCTEN TPEeThEN

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlICIbHBIX IMMPAMBIX,
3aKIFOUYEHHBIX MCXKIAY napaljICIbHbBIMA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOIA C
JIBYMs ITapaJUIEIbHBIMU TUIOCKOCTAMU




IToBTopenue: Teopema [Iudaropa Ha

38
IIJIOCKOCTH

39 IToBTOpPEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuieenumne1a

41 Brruncnenue JUIMH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM MapajuleleuIe e
[lepnenquKyISIPHOCTD MPSIMOM U IUIOCKOCTH.

42 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U
IIJIOCKOCTH
IlepnieHIUKYIAPHOCTD MPSAMOU U INIOCKOCTH.

43 [Tpu3Hak neprneHUKyIIPHOCTH IPSIMON U
IJIOCKOCTH
Teopema 0 CyleCTBOBaHUM U

44 €IUHCTBEHHOCTH MPAMOM, MPOXOASIIEH
4yepe3 TOYKY IIPOCTPAHCTBA U
MEPIEHAUKYIISIPHON K ITIOCKOCTH

45 IImockoCTH M IEpNEHUKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPAHHUKAX

46 IInockocTH U epNEeHAUKYIISPHBIE UM
IIPSIMBbIE B MHOTOTPaHHUKAX

47 ITepnenaukynsip u HakinoHHas. [loctpoenue
NEPIEHIUKYJIpa U3 TOYKU Ha MPSAMYIO

48 Ilepnenaukysp u HakiaoHHas. [loctpoenue
MEPNEHANKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nepneHauKysspax (mpsmas

u oOpartHas)




Teopema o TpEX nepreHauKynspax (mpsamas

50
U oOpaTHas)

o1 VYron Mexay CKpeIUBAIOIIUMUCS ITPSIMBIMU

52 [Touck nepneHaANKYISPHBIX MPSMBIX C
IIOMOUIBIO NEPIEHAUKYIISPHBIX IUIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MpU3MBI,

54 IPABWJIbHOM NMUPaMUIbI C TIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIINU
[Toctpoenue ceuenuii kyba, mpU3Msl,

55 IIPABWJIbHON MHUpaMUAbI C IIOMOILBIO
OPTOrOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocty. [InockocTu cummeTpuii B
MHOTOTpaHHHUKaX

57 IIpu3Hak neprneHInKyIIpHOCTH NPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUHU

58 IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKHU JI0 TUIOCKOCTH

59 IIpaBunpHBIE MHOTOTpaHHUKH. Pacyér
paccTOsTHUM OT TOYKHU 10 TUNIOCKOCTH
CnocoObl ONyCTUTh NEPIIEHANKYISAPDI:

60 CUMMETPUS, CABUT TOUKHU IO NapaljIeIbHON
IPSAMO

61 CnBur 1o HenapayyIeNbHOU MPSMOH,
U3MEHEHUE PACCTOSHUN

62 KonTponbhas padota "B3anmuoe

PpacCIioJIOKCHHUEC IPAMBIX U IUIOCKOCTEH B




npocTtpaHcTse"

63

IToBTOpEHME: Yroa MEK 1y IPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

IToBTOpEHME: Yroi MeXIy
CKpPCIIUBAOIIUMUCA IPSAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-ICCKI/Ie MCTO/JbI BBIYMCIICHUA YIJIa
MCKAY NPAMBIMHA B MHOI'OI'PAHHUKAX

66

JByrpansbliii yroa. CBOMCTBO JIMHEWHBIX
YIJI0B JBYTPaHHOIO yria

67

[lepnenaukynspusle miockoctu. CBoKCTBa
B3alMHO NEPIEHIUKYIISPHBIX MIIOCKOCTEN

68

ITpu3Hak neprneHIuKyJIIpHOCTH IUIOCKOCTEM;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEN MEPIIEHIUKYIIAPHBIX TPEThEH
IUIOCKOCTH

69

[IpstmoyronbHbBIN Napaienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleenune1a

70

Teopema 0 quaroHany NpsAMOYTOJIbHOTO
napaJuleJIenuIea U CIeACTBUE U3 HEE

71

CrepeomMeTpruyeCKHE U TPUKIIAIHBIC 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM
MPSAMBIX U IITIOCKOCTH

72

[ToBTOpEHME: CKpeUIUBAIOLINECs MPSMBIE,
napaiesibHble IIIOCKOCTH B CTaHAAPTHBIX




MHOTI'OI'paHHHUKax

[Tapa mapannenpHbIX IOCKOCTEN HA
CKPCIIUBAIOIHNXCS ITPAMBIX, PACCTOAHUC

3 MEX1y CKPELMBAIOIMMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUIX

74 PaccrosiHue OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 INIOCKOCTH
Brruncnenune pacCTOSHUN MEXIY

75 CKPEIIHUBAIOIIUMHUCA IPSIMBIMU C TIOMOIIBIO
NEPIEHIUKYIISIPHON IIJIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBaA JUJIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB U
TPEXTPAHHOTO yria

77 DneMeHTHI ChepruIecKoil reOMeTpUu:
reoZIe3NYEeCKUe JIMHUMU Ha 3eMiIe

78 Konrtponsnas padora "Yrisl u paccTosHus"

79 Cucrematu3zanus 3HaHud "MHOTOrpaHHUK U
€r0 JJIEMEHTHI"

80 IInpamuna. Buasr nupamua. [IpaBunsHas
nupamMua

81 ITpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBI.
IIpaBunpHas npuzma

82 IIpssMo#t mapasenenunesn, NpsMoyroJIbHbINA
napajenenunes, Kyo

83 Beinykieie MHOrorpanHuku. Teopema
Ditnepa

84 Belntykibeie MHOrorpasHuku. Teopema




Oiinepa. [IpaBuibHbIC U MOTYNPABUILHBIC
MHOTOTPaHHUKHU
85 KoHntposnbhast pabora "MHororpaHHuKu" 1
86 [TonsiTHe BEKTOpa HA TIIOCKOCTH H B 1
IPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BekTOpOB 1
89 [TpaBwio mapaenenumneaa 1
90 YMHOXKEHUE BEKTOpa Ha YUCIIO 1
01 PasnoxeHne BekTopa 1o 6331/1021 TpEX 1
BEKTOPOB, HE JIGKAIUX B OJJHON IJIOCKOCTH
92 CkayisipHOE TTPOU3BEICHUE 1
03 Beruucnenue yriia Mexxay BEeKTOPaMH B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
95 ITpocreimune 3agaun ¢ BEKTOpaMu 1
96 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
97 ITpocreimune 3agaun ¢ BEKTOpaMu 1
98 O0600mIeHne U cucTeMaTH3alus 3HAaHUN 1
99 O0600meHne U cucTeMaTH3alus 3HAaHUN 1
100 HToroBas KOHTpOJbHAsA paboTa 1
101 O00011IeHNE U CUCTEMATH3AIUs 3HAHU 1
102 O0001IEHNE U CUCTEMATH3AaIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KITACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Jara uudgposbie
Ne i/m | Tema ypoka Kontposbusbie | IlpakTnueckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIe
padoThI padoThI
pecypchl
1 IToBTOpeHue TeMsl "KoopauHaThl BEKTOpa 1
Ha IJIOCKOCTH M B ITPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bhruncnenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpeHue Temsl "YpaBHEHUE TPSIMOI
4 ’ 1
IIPOXOJsIIEH Yepes Be TOUKHU"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE INIOCKOCTH B OTPE3KAX
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE ITIOCKOCTH B OTPE3KAX
7 BekTopHoe npounsBeneHne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
MIpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBAHKE
10 AHaTMTHYECKHE METOBI pacuéTa yria 1
MEXy MPSMBIMA B MHOTOTpaHHUKaX
1 AHaIUTHYECKHE METO/BI pacuéTa yria 1
MEXy MJIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMyita pacCTOSIHUS OT TOYKH J10 1




IUIOCKOCTH B KOOpJMHATaxX

HaxoxneHue paccTosiHUM OT TOUKH /10

13
IIJIOCKOCTH B KyOe

14 HaxoxaeHue paccTosiHUM OT TOUKH /10
IUIOCKOCTH B NIPaBUJILHOW IIMpaMKJIe

15 Konrponbnas padora "AHanuTuueckas
reomerpust"”

16 CeveHunss MHOTOIpaHHHMKOB: CTaHJapTHBIE
MHOT'OI'PaHHUKHI

17 CedeHuns MHOTOIPaHHUKOB: METO/1 CJIEIOB
CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, II€PECEUEHUs MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NpsiMbIE U TIOCKOCTH:
napajulesIbHbIE CEYECHUSI

20 [TapannensHble NpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapannenpHble NPSIMbIE U IUIOCKOCTH:

21 YIJIBI MEXK1Y CKpPEIINBAIOITUMHUCS
MPSIMBIMH
[TepnieHMKYyIIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEepIEHINKYIISPHBIX TNIOCKOCTEH U
HPSMBIX, CHMMETPHUH MHOTOTPaHHUKOB
[TeprieHAUKYIISIPHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
HepreHINKYIspax

24 [TeprieHAUKYISIpHBIE TIPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUA AJINH B
MHOTI'OrpaHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (POPMYJIIBI JUIS
10 e, cCooOpakeHus 0100Ms

26

IToBTOpEHue: monanu
MHOT'OYTOJIbHUKOB, ()OPMYJIBI JJIs1
rIoniaiel, cooOpaskeHus Mo 100usI

27

IToBTOpEHue: monanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI 17151
TIoMIaiel, COOOpaKEeHUS MOA00MS

28

[Inomany ceyeHrii MHOTOIPaHHHUKOB:
IUIOINAAM [TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHUS TOA00MS

29

[Inomany ceyeHrii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEeHUsI TI0100Ms

30

Konrtponsnas pabora "IloBropenue:
MHOTOTPaHHHUKH, CEUECHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OObeM MPSIMOYTOIBLHOTO
napaJulelenuneaa

32

3anaun 06 yBOeHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIINH yTJia

33

CrepeomeTpHuyecKHe 3aJjauu, CBS3aHHBIE C
00BEMOM MPSAMOYTOJIHLHOTO
napaenenunena

34

[IpuknagHblie 3a1a4u, CBSI3aHHBIE C




BBIYMCIICHHEM 00BEMaA IpAMOYT'OJIBHOT'O

napajuieNienumne1a

35 O0BEM IPSAMON MPU3MBI

36 CrepeoMeTpHruecKue 3a7a9u, CBSI3aHHBIC C
BBIYHMCIICHHEM 00BEMOB IIPSIMOM MPU3MBI

37 [TpuknanHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncienre 00bEMOB T C HOMOIIBIO

38 onpeaenéaHoro uaTerpana. Oobpém
HAKJIOHHOM MPU3MBI
Brruncienre 00bEMOB TEIT ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
MTAPaMUIBI

40 ®opmyna 00béMa nupamuasl. OTHOIIEHKE
00BeMOB MUpaMuJ ¢ OOLIUM YTIIIOM

41 dopmyna 06béMa mupamuasl. OTHOIICHKE
00BEeMOB MHUpPaMUJ ¢ OOILIUM YTIIOM

4 CrepeoMeTpHUECKUE 3a/a9H, CBSI3aHHBIC C
00BEMaMU HAKJIOHHOM MPU3MBbI

43 CrepeoMeTpuuecKue 3a7auu, CBsI3aHHBIE C
00BEMamMu THpaMUIbI
[Tpuxnanueie 3aaauu o Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00HLEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknagueie 3aaaun o Teme "OO0bEMBI
Ten", cBA3aHHbIE C 00BEMOM MTUPAMHU/TBI

46 [Tpumenenue o60bEMOB. Briuucnenue

pacCTodHudg A0 IMIIOCKOCTU




Kontponbnas pabora "O0bEM

47 \
MHOTOIpaHHUKA
[unuHapuyeckas MOBEPXHOCTb,

48 oOpa3yromme UITHAPUICCKON
MOBEPXHOCTHU

49 Munuuap. [IpssMoi KpyroBou HUIMHIP.
[Tnomane MOBEPXHOCTHU IMJIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pasyroliue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYca MIIOCKOCTBIO,
napauIeIbHOM IIOCKOCTH OCHOBAHUS

52 YceuéHnsblil konyc. M3o00paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomane 60KOBOW TOBEPXHOCTH H
MOJIHOM MOBEPXHOCTU KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpuyeckue 3a1a4i Ha

55 JI0Ka3aTelIbCTBO U BBIUUCIICHUE,
MOCTPOEHUEM CEYEHUH LUINH/PA, KOHYCa
CrepeomeTpuyeckue 3a1a4i Ha

56 JIOKA3aTeIbCTBO U BBIYUCIICHHUE,
MOCTPOEHUEM CEYEHUH IIMINH]Ipa, KOHYCa

57 [Ipuknaguele 3a1auu, CBA3aHHBIE C
ATUHAPOM

58 [Ipuknagubie 3a1a9u, CBA3aHHBIC C
UATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u chepbl
IJIOCKOCTHI0. By u n3o0pakeHue mapa

61

[lepeceuenue cepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IJIOCKOCTHI0. By u n3o0OpakeHue mapa

62

Ypasaenue chepsl. [Lnomans cepst u eé
yacTen

63

Cummetpus cdepsl U mapa

64

CrepeomeTpuiecKkue 3aaadu Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBsI3aHHBIC cO c(epoil U mapom,
MOCTPOCHHEM MX CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyeckue 3a1a4i Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOCHUEM MX CEUECHUH TIOCKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYUCJIICHUSA B OKPY)KHOCTI/I, CTaH}IapTHI)IG
og00ust

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOT'OT'PpaHHUKOB

69

3agauu no Teme "Tena u MOBEpXHOCTH
BpaiueHus"

70

3anaun 1o TeMe "Tena u NOBEpXHOCTH
BpaieHus"




71

Kontpoinbhas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0BéM mumrHapa. Teopema 06 00bEME
IPSIMOTO IIUJIHHIPA

73

Brrancnenne 00bEMOB TeJ ¢ TOMOIIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHyca

74

[Tnomaau OOKOBOH U OJHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKue 3a1a4u, CBI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB IMIIMHIPA,
KOHyca

76

[Tpuknagaeie 3aaaun 1Mo TeMe "OO0bEMBI 1
TJIOIA M TTOBEpXHOCTEHN Te"

77

O0OBEM 1mapa 1 MIapoBOr0 CEKTOpa.
Teopema 06 06véme mapa. [Inomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIEHUEM 00BHEMOB
mrapa, mapoBOr0 CETMEHTA M IaPOBOTO
CeKTopa

78

[Tpuknanueie 3ana4u mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00BEMOM I1apa U
iomaabio chepbl. COOTHOIIEHUS MEXKAY
IUIOHIA/IIMU TOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TENI

79

[TogoOHBIE TENa B TPOCTPAHCTBE.
N3menenne o6bEéMa rpu mogo00uu.
CrepeoMeTpHuuecKue 3a7auu, CBsI3aHHBIC C




BbIUKCJICHHEM 00BEMOB Tell U IUIOIIAeH
MMOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU ¥ 0OBEMBI KPYTIIBIX TET"

81

JIBuxenust npocrpancTsa. OToOpaxeHuUs.
JBmwxeHus u paBeHCTBO (puryp. O0mme
CBOICTBA JBUKECHUI

82

Buapl nBukeHuil: napauieabHbIN
MePEHOC, IEHTPaIbHasl CAMMETPHS,
3epKaJIbHasi CAMMETPHSI, TOBOPOT BOKPYT
pAMOM

83

[IpeoOpazoBanus mogodus. [Ipsmas u
cepa Diinepa

84

FGOMCTpI/I‘-IeCKI/Ie 3aa4u Ha MPUMCHCHUC
JBHXXCHUA

85

KonrtpomnsHas pabora "BekTops! B
npocTtpaHcTae”

86

O6o6matomiee nopropenue 11 nonstuit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHHI:
"[TapanienbHOCTh MPSAMBIX U MIIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o6matomiee nopropenue 11 monstuit u
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMaTH3aIlNsI 3HAHWII:
"BexTops! B ipocTpaHcTBE"

88

O6o6matomee nmopropenue 11 monsTuii u
MeTo10B Kypca reomerpun 10-11




KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHUH:
"BekTops! B ipocTpaHcTBe"

89

O6o6matomee nopropenue 11 moHsTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATH3aIlsl 3HAHUI:
"O6bemM MHOTOTrpaHHuKa"

90

Ob6o6maromee nmopropenue 11 mousTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEeMAaTH3aIlNsI 3HAHWI:
"O0beM MHOTOrpaHHHUKA"

91

O6o6maromiee nopropenue 11 nonsatuit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"ITnomaaym MOBEPXHOCTH U 00BEMBI
KpyTJbIX Ten"

92

Ob6o6maromee nopropenue 11 nousTuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"ITnomany noBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

93

Hrorosas KOHTPOJIbHAaA pa60Ta

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpeHwue, 06o0IIeHNE U
cUCTeMAaTH3aIns 3HaHUH

96

Hcropust pa3BUTHSA CTEPEOMETPUU KaK
HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEPEOMETPHUM KaK
97 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMITIBIOTCPHBIX TEXHOJIOT ni

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
98 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
99 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
101 HAyKU U €€ pOoilb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOT 1507

Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ pOoilb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT i

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

Martematuka: anreOpa v Hadajia MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eometpus. 10-11 xmaccrr: yueb. mis obimeoOpa3oBat. opraHu3aiuii: 6a30BbIi 1
yray0na. yposuu / [JI. C. Atanacss u ap.]. - 9-e uzn. - M. : [Ipocsemenue, 2021. -

287 c. : A

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
[Toypounslie pa3zpaboTku 1o reometpuu. 10 kinacc: mocobue ansa yuurens/ H. H.
Kpynuna. - 3-e u3zg. - M.: BAKO, 2021. 228 c. (B nomolis HIKOJIbHOMY

YUUTEITIO)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://fipi.ru/



[Tpunoxxenue k paboueii mporpamme

Yyer nporpaMmMbl BOCIHTAHUSA

KaneHI[apL BOCIIUTATEIbHBIX COOBITHIH

MecHIl coonITHE DopMa npoBeeHNsI
CeHTs0pb Jlenb 3HaHMi OOmenmKopHas TMHEHKA
JleHb OKOHYaHUS BTOPOW MUPOBOM BOMHBI IToct B coil.cetn
Jlenb conmmapHocTH B 6oprbe ¢ Teppopusmom | Tloct B colr.cetn
MexayHapoaHbld  JI€Hb pacHpOCTPaHEHHUs | YPOKM pPYCCKOTO s3blKa H
IPaMOTHOCTH JIUTEPATypPhl
MexayHapoAHbIi  JIeHb MaMATH  KEPTB | YPOKHU HUCTOPUU u
¢damm3ma 00IIIeCTBO3HAHUS
Jlerb paboTHUKA AOMIKOILHOTO 00pasoBanus | loct B colr.cetn
Jlenb Typuszma Ypoxku reorpaduun u
KPAaeBEACHHUS
OxTa0pb MexayHapoaAHbINA JE€Hb MOXKWIbIX JIFOAEH BricTaBka PUCYHKOB.
[Tpaznnuk «C HamMu Teriee»
Mex1yHapOAHBIN 1€Hb MY3bIKU Bukropuna «Yamyprus -
Ponuna I1. . YailkoBCKOroY.
Brixon B ®uitapmMoHUo
JIeHb 3a1UThl KUBOTHBIX [Toxon B 300mapk, akuus
«ITomoru 300mapky»
Jlenp yunrens [enp CaMOYIIpaBJICHUS.
Konnepr.
Henb otua B Poccun Berpewa ¢ ywacTHuKamu
CBO. BeicTaBka pHUCYHKOB
«ITanma Mmoxer»
Mex1yHapoaHbIit ICHDb IIKOJIBHEIX | BelcTaBka B OHMOJIMOTEKE.
ouoIHOTEK Axnus «Kuura B gap»
Hos6ps JIeHp HapOJTHOTO €IMHCTBA VYpoxkn HUCTOpUHU u
00111eCTBO3HAHUS
Jlenp maMaTH TOTHOMMX TIpU ucnoysiHeHuH | KiaccHblie yachl
CITy’KeOHbIX 00s13aHHOCTEeH coTpynHUKOB OB/]
Poccun
Jenp Hayana Hropabeprckoro mpoiecca Urenue NaTPUOTHYECKUX
CTUXOTBOPEHHH Ha YpOKax
JUTEPATYpPhI
Jenp Matepuu B Poccun [Ipazqauk 11 MamMa #
6a0yek
Jlens ['ocynapcrBenHoro repba PO KnaccHeble yacsl
JlexaOpb JIeHb HEM3BECTHOIO COJIIaTa Ypoku HUCTOPUU u
001I1EeCTBO3HAHUS
MexayHapoaHbIN JE€Hb NHBAJIMJOB ITocT B com.cetn
Jlenb Bonontepa B Poccun KitaccHble yachl
MexayHapoIHbIN JEHb XYJ0KHHUKA BrIcTaBKa pUCYHKOB
Henb I'epoeB OteuecTBa Hrpa-kBect «I'epon
OtegecTBa»
JleHb mipaB yenoBeKa Ypoku HUCTOPUH u
001I1EeCTBO3HAHUS
Henb Koncrutyunn PO Ypoku HUCTOpUHU 51
001IeCTBO3ZHAHUS




JleHn [IPUHATUSA denepanbHbIX
KOHCTUTYLIMOHHBIX 3aKOHOB 0
I'ocynapcrBeHHbIx cumBosiax PO

Ypoxku HACTOPUU 51
00111eCTBO3HAHUSI

SluBapb JleHb pOCCHIICKOr0 CTYJICHUYECTBA [TpodopreHTaIMOHHBIN 1CHD
Jlenb noHOTO 0cBOOOXKAeH!s JIeHnHrpasa ot | bubnuorednsie ypoku
(dbamucTkoi 010KaIbI
Hlenbp  ocBoOoxaenusi KpacHoit  apmueit | bubnuoreunbie ypoku
KPYIHEHIIETo «J1arepst CMEPTH»
®deBpanb JleHp  pasrpomMa COBETCKMMHM BOMCKaMHu | YPOKH HCTOPUU 51
HEMEIKO-(PaluCTCKUX BOMCK B | 00ILIeCTBO3HAHUS
CranuHrpackoil OuTse
JleHb poccuiiCKOM HayKu Urpa «Benukue Hayku»
JleHp maMsITH O POCCUSHAX, HCIOJHABLIUX | YPOKHU HUCTOPHUU u
CITy>)keOHBIH nonT 3a ipenenamu OTedecTBaMu | OOIIEeCTBO3HAHUS
(Adranucran)
Jlenb 3anmuTHrKa OTedecTBa KnaccHble gachl
MexayHapoaHbIH JE€Hb POJHOTO SI3bIKa BricTaBka KHUT
Maprt Mesx1yHapOaHbIN KEHCKUI JIEHb OOIIEIIKOBLHBIN MTPa3THAK
Jenb Boccoenunenus: Kpeima ¢ Poccueit KitaccHble yachl
BcemupHslii 1eHb TEaTpa IToxon B Teatp
Anpenb BcemupHblii 1eHb 310pOBbs JleHb 310poBbs
JleHb KOCMOHABTHUKHU Iloxon B My3€eHn
KOCMOHABTHKH.
OONIEeKOIBHBIN MPa3IHUK
JleHb mamMsATH O TEHOLMIe COBETCKOro Hapozaa | KnaccHble uachel
HAIMCTaMH U UX nocoOHuKamu B rojsl BOB
BceemupHblii feHb 3emnn ITocT B cou.cetn
JleHp poccuiicKoro napjiaMeHTapu3Ma Ypoku HUCTOPUU u
001I1ECTBO3HAHMS
Maii ITpaznuuk BecHbl u Tpyna Bbixosibl Ha cyOOOTHUKH

Jenb [To6empr

BoeHnHO-nnaTproTHYECKUil
dbecTuBaIb

Mex1yHapOoaHbIN JEHb MY3€EB

IToxon B My3eu

Jlenb neTcKuX OOLIECTBEHHBIX OpraHU3aluil
Poccun

KnaccHrble yackl

JIeHb CaBsSHCKOW MMCbMEHHOCTH U KYJIBTYPbI

Ypoku pycckoro s3bplka H
JUTEPATYpPhI
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