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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust siBAsieTCss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHusl, TaK Kak 00eCreynBaeT BOZMOXHOCTh U3yUYE€HUSI TUCIUILIMH €CTECTBEHHO-
HAYYHOW HAMpPaBIECHHOCTHU U MPEIMETOB TyMaHUTapHOTO ITuKia. [TockonpKy morudyeckoe
MBINIIIEHWE, (QOopMUpPyeMOe TpHU H3YYCHHH OOYJArONUMUCS TIOHSITHHHBIX OCHOB
T€OMETPHUH, TPU JIOKA3aTEIHCTBE TEOPEM U TMOCTPOSCHUU LEMOYKH JIOTHUECKUX
YTBEPKJICHUM MTPU PEUICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE BbIJIBUTATh U OMTPOBEPraTh
TUIO0TE3bl HEMOCPEACTBEHHO UCIIONIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenp ocBoeHHs MporpaMMmbl ydueOHOTO Kypca «['eomeTpus» Ha yriayOn€éHHOM
YpPOBHE — pa3BUTHE HMHAUBUAYAIbHBIX CIOCOOHOCTEH OOydYaromMXCS MPU W3YYEHUU
Ir€OMETPHUH, KaK COCTaBJISIONIEH peIMeTHON o0nacTu «MaTeMaTuka U UH(POpMaTUKA
yepe3 olecreyeHue BO3MOXKHOCTH MPUOOPETEHUsS U UCIOJIb30BaHUs Oosiee riyOOKHUX
TCOMETPUUYECKUX 3HAHUU U JIEHCTBHMA, CIICITU()UIHBIX TEOMETPUHU, H HEOOXOIUMBIX IS
YCIIEITHOTO MpOo(ecCHOHAbHOTO 00pa3oBaHus, CBSI3aHHOTO C HCIOJH30BAaHHEM
MaTEeMaTUKH.

[IpuopuTeTHBIMU 3ajlayaMud  Kypca TeOMETpUM Ha YIIyOJIEHHOM YpOBHE,
PACIIUPSIONTUMH ¥ YCUITUBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCSI:

pacIIpeHrue TPEACTABICHUS O TEOMETPHUH KaK YacTH MHUPOBOW KYJIbTYpHl H
dbopMHpOBaHNUE OCO3HAHUS B3aMMOCBSI3H TE€OMETPHH C OKPYKAFOIIIM MUPOM;

dbopMHpoBaHUE MPEICTABICHUS O TIPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIIUX
MaTEMaTUYECKUX MOJIETISIX, IMO3BOJSIONIUX OINUCHIBATh W HM3y4aTh pa3HbIC SIBJICHUS
OKpPY)KaroIllero MHpa, 3HaHHWE MOHATUWHOTO ammapaTta mo pasaeny «CTrepeoMeTpus»
y4eOHOTr0 Kypca reOMeTpHH;

dbopMHpOBaHUE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O TMPOCTPAHCTBEHHBIX
dburypax M uX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (GOpMylT M YMEHHE HX
NPUMEHSATh, YMEHHUSI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHJAPTHBIE CIIOCOObI
pelIeHus 3a1ay;

dbopMHpOBaHUE YMEHHSI PACTIO3HABATH HA YepTEkKaX, MOJIEIIX U B peaTbHOM MHPE
MHOTOTPaHHHUKH U TeJla BpallleHus, KOHCTPYUPOBATh T€OMETPHUUECKUE MOJICTIH;

dbopMupoBaHHEe TIOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHMS
MaTeMaTUYECKUX TEOpHuid, (HOPMUPOBAHWE TOHUMAHHS PONH AKCUOMATHUKHA TIPU
MIPOBEJACHUY PACCYXKICHUN,

dbopMHpOBaHWE YMEHUS BIAACTh METOJAMH JOKAa3aTelbCTB W aJTOPUTMOB
pEIIeHus, YMEHUSI MX MPUMEHSTh, MPOBOJNTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJE
pEIIeHHUs] CTEPEOMETPHUUECKMX 3aJad W 3a7a4 C MPAKTUYECKUM COJACpPKaHUEM,
dbopMupOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JO0Ka3aTeNbCTB MPU 0OOCHOBAHUU
MaTEeMaTHYECKUX YTBEP)KICHUA W POJM aKCHOMATUKH B TPOBEIACHHH JICTyKTHBHBIX
paccyXIcHuM;



Pa3BUTHE U COBEPILIEHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOydaromuxcsi, MO3HABaTENIbHOM  aKTUBHOCTH,  HCCJIEOBATENbCKUX  YMEHUH,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

dbopmupoBanue GYHKIMOHATBHOU IPaMOTHOCTH, PEJIEBAHTHOU T€OMETPUU: YMEHHUS
pacno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYallUsX U TPU H3YUYEHUU JPYTUX Yy4eOHBIX MPEIMETOB,
IIPOSIBJICHUS] 3aBUCHMOCTEN U 3aKOHOMEPHOCTEN, MOAECIUPOBAHUS PEAJIBHBIX CUTYaIINH,
VICCJIEIOBAHUSI IOCTPOCHHBIX MOJENEH, HHTEPIIPETALIMH OJTYyYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSIMU ydeOHoro Kypca «I'eomerpusi» B 10—-11
KJ1accax ABISAIOTCA: «IIpsiMble U IIOCKOCTH B IPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Tena
BpalieHus», «BEeKTOpbl U KOOPAUHATHI B TPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TtpeboBaHHE «YyMETh ONEPHUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T'€OMETPUM Ha yrayOnéHHOM ypoBHe oOyudenust B 10-11
KjlaccaX, OTHOCUTCSI KO BCEM COJAEpKaTelbHbIM JIMHUSAM ydeOHOro Kypca, a
(opMUpOBaHKE JOTMUECKUX YMEHUN paclpeeseTcss He TOJIbKO MO COJEpKaTeIbHbIM
JUHUSM, HO W 1o rogam oOyudenus. ConepkaHue oOpa3oBaHHUs, COOTBETCTBYIOIEE
OpEeIMETHBIM  pe3yJibTaTaM  ocBoeHuss  DenepanbHOl  pabouyell  MpOrpaMMbl,
pacnpeneN€HHbIM 110 rojiaM OOyuYeHUs, CTPYKTYPHUPOBAaHO TakUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NpPHUHLMIIKMAIBHBIM  BOIpocaM oOydarommuecs OOpalalnuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHUE T€OMETPUUECKUMU TOHATUSIMU
YW HaBbIKAMU IMOCJIEIOBATEIbHO W TOCTYNATENbHO, C COOJIOJEHHUEM MpUHIUIIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYATh B OONIYIO CHUCTEMY T'€OMETPUUYECKUX
IOpEICTaBICHUNA O0O0ydYaroIIMXcs, pacumpsas U yrayomss e€, oOpa3ys MpoyHble
MHO>KECTBEHHBIE CBSI3U.

[lepexo K M3y4EeHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co3aaTh ycaoBus i AuddepeHuuannyu 00ydeHus, TOCTPOEHUS! MHIUBUTYAJIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHUTHh YIIIYOJIEHHOE HM3YyUYCHHE TEOMETPHH Kak
COCTaBJISIONIEH yueOHOTo peaMeTra «MaTtemaTrukay;

HNOJIFOTOBUTH OOYYaIOIIUXCSl K MPOJOJDKEHUIO M3YyYEHUS MAaTEMaTHKU C Y4ETOM
BbIOOpa Oynymiedt mnpodeccun, obecrneunBas MPEEeMCTBEHHOCTh MEXAY OOIUM H
npo¢eCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriyOJ€HHOM YPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 gaca B
HEJIETTIO).



COAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM IMOCTPOECHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEACTBHUSI U3 HUX.

B3anMmHOEe pacnosioKeHue IpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECH,
IapajulelIbHble U CKpelluBarolmuecs npsaMble. [Ipu3Haku CKpelUBarOUXCs MPSIMBIX.
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MAPAJLICIBHBIC NPSIMBIE B
IIPOCTPAHCTBE, MAapaLICIbHOCTh TPEX MPAMBIX, IAPAJIIEIBHOCTD IIPAMON U IJIOCKOCTH.
[TapannensHOoe M LIEHTpaATbHOE MPOEKTHUpOBaHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOKMCTBa TMapajUIeILHOTO TPOEKTHpOBaHUsA. M3o0pakenne (uryp B MmapauiebHON
IIPOCKUMU. YIJBl C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXKAY NPSIMBIMA B
IIpOCTpaHcTBe. [lapaynenpbHOCTh IUIOCKOCTEN: MapajulesibHbIE IINIOCKOCTH, CBOMCTBA
napajuieNbHbIX MIockocTel. [IpocTeiimme nmpocTpaHCTBEHHbIE (DUTYpPBI HA MJIOCKOCTH:
TETPa’p, MApAIUIENETUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTHU: TEPIICHAMKYJSIPHBIE TNPSMBIE B
IIPOCTPAHCTBE, NpPsMbIE MMAPAIIIEIbHBIE U NEPIEHAUKYIAPHBIE K IJIOCKOCTH, NPU3HAK
NIEPIICHINKYJIAPHOCTHA MPSAMOM M IUIOCKOCTH, T€OpEMa O IPSIMOM IEPIICHIUKYJIAPHOU
IOCKOCTU. OpTOroHanpHOE NPOEKTUpOBaHME. [lepreHIMKYyNIssp W  HAKJIOHHBIE:
pacCTOSHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSIHUE OT IMPSAMOM A0 IJIOCKOCTH, IPOCKIUS
durypst Ha IIJIOCKOCTb. IleprieHIMKYIISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIIEHINKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX neprneHauKysapax.

VYriabel B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIOJI,
JIMHEWHBIA yToJ IBYTPAaHHOTO yrija. TpéXrpaHHbIi U MHOrOTrpaHHble yribl. CBOWCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yrua. TeopeMbl KOCMHYCOB U CUHYCOB IS TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yrompHas npusma,
npsiMasi M HaKJIOHHAs Npu3Mbl, OOKOBasg U TMOJHAs [OBEPXHOCTh MPHU3MBI.
[Tapaiutenenunet, NpsIMOYTOJIBHBIN MapaJUICIECUIIE U €ro cBocTBa. KpaTyaiime nytu
Ha [IOBEPXHOCTM MHOrorpaHHuika. Teopema Oinepa. IIpocTpaHcTBeHHas TeopemMa
[Mugaropa. [Mupamuna: N-yroiapHas nupamuaa, OpaBUibHAS U YCEUEHHAS MUPAMUIBL.
CpoiictBa pEébep u OOKOBBIX TpaHed MpaBWIbHOM mnHpaMubl. [IpaBusbHBIE
MHOTOTPAaHHHUKHW: TIpaBWJIbHAs TMpuU3Ma M TMpaBWIbHAsA NUpaMula, IpaBUIbHASA
TpeyrojbHas MUpamMuaa U NpaBUIbHBIA TeTpa’ap, KyO. [IpeacraBienue o MpaBUIBHBIX
MHOTI'OTPAaHHUKAX: OKTadpP, TOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lmomansb
OOKOBOW MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOLIab OCHOBaHHM,



TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU Mpu3MbIL. [Lnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUJILHOW MUPAMUJIbI, TEOPEMA O TUIOIIAN YCEUYEHHON MTUPAMU/IBI.

CumMmeTpuss B MNPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  MPABHIbHBIX
MHOTOTpaHHUKOB. CuUMMETpUsi B  MPaBUJIBHOM  MHOTOTPaHHUKE: CUMMETPHS
napajuieienuneaa, CUMMETPUS TPABWIBHBIX MPHU3M, CHUMMETPHS TMPaBUILHON
UpaMUIbI.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITUS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPbl KOJUIMHEApHbIE, COHAINpPABICHHbIE U MPOTHUBOIIOJIOXKHO HAINpPaBICHHBIC
BekTOpbl. PaBeHCTBO BekTOpoB. JleMCTBUS C BEKTOpaMU: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKEHHE BeKTopa Ha uucio. CBoiicTBa
CJI0KeHUS BeKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha unciio. [loHATHE KOMILTaHApHbBIE
BekTOphl. [lpu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuio mapasuienenurena.
Teopema o pa3iiokeHUU BEKTOpa 10 TPEM HEKOMITJIaHAPHBIM BekTopaMm. [IpsmoyroiasHas
cuctemMa KoopAauHat B npoctpaHcTBe. Koopaunatel BekTtopa. CBsizb  MEXIY
KOOpJAMHATaMU BEKTOpPa W KOOPAMHATAMH TOYEK. YTOJ MeXAy BekTopamu. CKalsipHOE
MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHaTHS: MUIMHAPUYECKAs IOBEPXHOCTh, KOHUUECKas IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, O0Opa3ylolue moBepxHocTel. Tena BpallleHHs: LWIMHAP, KOHYC,
yceu€HHbIA KOHYC, cdepa, map. BzaumHoe pacmnoniokeHue chepbl U TUIOCKOCTH,
KacartesibHas TUIOCKOCTh K cpepe. M3o0paxkeHue Te BpalieHus Ha IIIocKocTH. Pa3BépTka
UIMHApa U Konyca. CumMeTtpusi cepsl U mapa.

O0bEéM. OcHOBHBIE cBOcTBa 00bEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napaienenuneqa u cienctBus u3 He€. OObEM NpsIMONM M HAKJIOHHOW MPU3MBI,
MUIMHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa v mapoBOTro CErMeHTa.

KoMOuHaiuu ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnricaHHas B IUIMHIP,
onucaHHas okoso uunuHApa. [lepeceuenue chepol u mapa c miockoctero. Kacanue mapa
u cdepbl MWIOCKOCThIO. [ToHsATHE MHOTOTpaHHUKA, ONMMCAHHOTO OKOJIO cephl, cdephl,
BIMCAaHHON B MHOTOTPAHHUK WJIM TEJIO BpalllCHUSI.

[T1o1maas MOBEepXHOCTH MUIMHAPA, KOHYCa, TuIomiaab chepsl u e€ yacteit. [logoodue
B npoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMAACH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
[IpeoOpa3zoBanue mnogoOusi, romMoTeTHs. PemieHne 3agad  Ha IUJIOCKOCTH  C
HCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHUid MHOTOTPAHHMKOB W TEJ BPAICHUS: CEUEHUS LMJIMHIAPA
(mapaJuIenbHO U MEPIICHANKYIISIPHO OCH), CEUCHUS KOHYca (MapayieibHble OCHOBAHUIO U
MPOXOSIIME YEPE3 BEPIIHMHY), CEUEHHUS IIapa, METOJbI MOCTPOCHUSI CEYEHUN: METO]
CJI€/I0B, METO/I BHYTPEHHETO MTPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH.



BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepanuu HajJ BeKTOpamu. BeKTopHOE yMHOXKEHUE
BEKTOpOB. CBOIICTBA BEKTOPHOTO yMHOXeHUsA. [IpsiMoyronpHas cucremMa KOOpAWHAT B
npocTtpancTBe. KoopauHaTtel BekTopa. Pasznoxkenue BekTopa 1o 6asucy. KoopaunatHo-
BEKTOPHBIA METOJ IIPU PEUICHUN T€OMETPUUYECKHUX 3a7ad.

J{BMKeHUS B IPOCTPAHCTBE

JIBwxenus npoctpancTBa. OToOpakeHus. J[BmkeHus u paBeHCTBO (uryp. Obmume
CBOMCTBA JBWXCHWW. BuIbl [BWKEHUN: NapaUICIbHBIA IIEPEHOC, LEHTpaJIbHAas
CUMMETpHS, 3€pKajbHas CHMMETPHS, IOBOPOT BOKpyr Tmpsmou. IIpeoOpazoBanus
nono6us. [psimas u chepa Ditnepa.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOYYalolIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCHUHCKOrO OOIeCTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHUM, MPOIIEAYP IPakIaHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHL U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKONW MACHTUYHOCTH, YBaXKECHHUS K
MPOILIOMY W HACTOSIIEMY POCCHMCKOW MaTeMaTUKH, ILEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSM POCCHUMCKMX MATEMATUKOB M POCCUHUCKONM MaTEMaTUYECKOW IIKOJbI,
MCIIOJI30BaHUE ATUX JOCTHKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJECHHUS, CBSI3AHHOTO C NPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MUpPY, BKIKOYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PELIECHUN, PACCYKIECHUW, BOCIPUHUMYUBOCTH K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHSITh MaTeMaTUYECKUE 3HAHUS B HWHTEpecax
310pOBOro M 0e€30macHOro oOpas3a >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJTAHCHPOBAHHBIA PEXKUM 3aHATUM M OTIbIXA,
perymnspHas pusndeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHUE NP 3AHATHUSIX
CIIOPTUBHO-03/IOPOBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:



TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0WS, MHTEPEC K Pa3TUIHBIM
chepaM mnpodecCHOHANbHOW JIEATEIbHOCTH, CBA3aHHBIM C MaTeMaTHUKOM U €€
NPWIOKEHUSIMUA, YMEHHUE COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayimield npodeccun u
peann3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE TIUIAHbI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTU4YeCKOMy OOpa30BaHMIO W CaMOOOpPA30BAHMIO HA MPOTSHKEHUM BCEU >KU3HM,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHUU MPAKTUYECKUX 3aJlady MAaTEMaTUYECKON
HaIpaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCThH HKOJIOTHYCCKON KYJIbTYPhI, IOHUMAHKUE BIMSHUS COIMATHHO-
HPKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHOM CpeJibl, OCO3HAHUE
IO0ANTBHOTO XapakTepa OHKOJOTHYECKUX TPOOJIeM, OpHCHTAIMs Ha TPUMEHEHHUE
MaTeMaTUYECKUX 3HAHWM JJIsi pelIeHUs] 3aJad B O0JacTH OKPYXalollel Ccpeisl,
IJIAHUPOBAHUE MOCTYNKOB U OLICHKA UX BO3MOXXHBIX MOCJIEACTBUU MJI1 OKpYKarouien
cpensl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOW HAYKU Kak
chephl 4eIOBEUECKON JCSITEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH VISl PA3BUTHUS
IMBWIN3ALINK, OBJIQJICHUE SA3bIKOM MAaTEMAaTHUKM M MAaTEMAaTHYECKOM KYyJbTYpOll Kak
CPEACTBOM  IIO3HAHWS  MHUpa, TOTOBHOCTh  OCYIIECTBISITh  MPOEKTHYHD U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaTIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

Bba3oBble Joruyeckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU MaTeMaTHYECKUX
00BEKTOB, TMOHSATHUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OIMpEACICHUS
MOHSTUH, YCTAHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(pUKAIIUU, OCHOBAHUS JIJIS
00001IIeHNS ¥ CPABHEHM S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYITUPOBAThH U NMPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIIbHbBIC
U OTpUIIaTeIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHBOPEUUS B
dakTax, TaHHBIX, HAOTIOJCHUSIX U YTBEPKICHUSIX, PEJIaraTb KPUTEPUHU JIJISl BBISBICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JIeJIaTh BBIBOJIBI C UCIIOIb30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKIIOUECHHM, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTL CAMOCTOSITEILHO JIOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUMN
(mpsiMble ¥ OT MPOTHUBHOIO), BHICTPAMBaTh apryMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKCHUS U BHIBOIBI;

BBIOMpaTh cocO0 peleHusi yaeOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
perieHusi, BEIOMpaTh HauOoJee MOAXOAIINN ¢ YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIB30BaTh BOIIPOCHl KaK HCCIEAOBATEIIbCKUHA HHCTPYMEHT [O3HAHUS,
(opMynupoBaTh BONPOCH], (PUKCHUPYIOLIME MPOTUBOPEUHE, MTPOOJIEMY, YCTAaHABINBATh
HCKOMOE€ U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIINIO0, MHEHHUE;

IIPOBOJUTE CaMOCTOSATENIBHO CIUIAHWPOBAHHBIM JKCIEPUMEHT, MCCIEAOBAHKUE 110
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4eCcKOro oOOBEKTa, SBJIECHMs, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENILHO  (popMynHpoBaTh 00OOIIEHHS U BBIBOABI IO peE3yJbTaTam
POBEJAEHHOTO HAOMIOIEHHUS, UCCIEOBAHMS, OIECHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX
pE3YyIbTATOB, BHIBOJIOB U 00OOIIIECHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE PpPAa3BUTHE IIPOLECCa, a TaKXKe BBIABUTAThH
IIPEATIOJIONKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH 1e(UINTHI HHOOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha BOMPOC
Y JUIA PELICHMS 3a]a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HCTOUYHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HHTEPIPETHUPOBATh MH(OpPMALMIO Pa3IUYHBIX BUIOB U (HopM
IIPE/ICTABIICHNUS];

CTPYKTYpUpOBaTh HMH(POpPMALMIO, NPEICTaBIATh €€ B pa3IuuHbIX (opmax,
WLTIOCTPUPOBATh IpapuuecKi;

OLIEHUBATh HAJE&KHOCTh MH(POPMALMU IO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TeiCTBUSA

OO0wenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHHM C YCIIOBUSIMH U
IeIIMHU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 X0y pelIeHHs 3a1a9i, KOMMEHTHPOBATh
MOJTYYCHHBIA PE3yNbTAT;

B XOJle OOCYXIIEHUS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOW TEMBHI,
mpoOJIeMBbl, pelaeMon 3a/layu, BBICKA3bIBaTh WJIEH, HAIICJIICHHbIE Ha MOWCK pelIeHUs,
COTIOCTaBIIATh CBOM CYXJEHUS C CYXICHUSMU JPYTHMX YYaCTHUKOB JHUAjora,
0OHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIIMI, B KOPPEKTHOUN GopMe HOopMyTupoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3a7add, SKCIEPUMEHTa, HCCICI0BaHUS,
MPOCKTa, CaMOCTOSTEIBHO BHIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3a/aad
MIPE3EHTAIlNN U 0COOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITH IUIaH, AJITCOPUTM PEIICHUS 3a/1a4u, BRIOMPATH CIIOCO0 pEIIeHUs C y4ETOM
UMEIOIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



BJIa/IeTh HABBIKAMH I1O3HABATEIHHOW pedrieKCMM KaK OCO3HAHHs COBEPIAaEMbIX
JNEUCTBUA M MBICIUTENBHBIX TMPOILIECCOB, WX PE3yJIbTaTOB, BIAJETh CHOCOOaAMU
CaMONIPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yibTaTa pPEIIeHUs MaTeMaTUYecKOn
3a/1a4u;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IIPH PEIICHUM 3aJlayW,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pE3yJbTaTa LT U YCIOBUSAM, OOBSICHITH MPUUHHBI
JOCTHKECHHUSI WIIH HETOCTIKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHMUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYATHEHON pabOThHI
Opu peuieHnH Y4YeOHbIX 3a4ad, MNPUHUMATh IeJlb COBMECTHOW JIeATEIbHOCTH,
IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paloThl, paclpenessTh BUAbl padoT,
JIOTOBAapUBAThCA, OOCYXJaTh MPOIECC M pe3yiabTaT paldoThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboThl (0OCYKIeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOIHITH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJA B OOLIUI
MPOJYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K konity 10 kinacca oOyyaromuiicss HayduTCs:

CcBOOOIHO OMNEPUPOBATH OCHOBHBIMH TIOHATHUSMHU CTEPEOMETPUH TPH PEIICHUH
3aJla4y ¥ MPOBEJCHUU MAaTEMAaTUYECKUX PACCYKICHHUI;

NPUMEHATh AaKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TPU PEIICHUU
r€OMETPUYECKHX 3a]1aY;

KJIacCU(PUIIMPOBATh B3aMMHOE  PACIOJOKEHHE TMPAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NMPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOIHO ONEpUpPOBATh MOHATHSIMH, CBA3aHHBIMU C YIJaMH B IPOCTPAHCTBE:
MEXy MPSMBIMH B IPOCTPAHCTBE, MEXAY HMPSAMOH U MJIOCKOCTHIO;

CcBOOO/IHO OIIEPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOO/IHO pacro3HaBaTh OCHOBHbIE BUbl MHOTOTPAHHMUKOB (IpHU3Ma, MUPaMHJA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAst OCHOBAHUS JJISI KIIACCU(DUKAIINH;

CBOOOIHO OMEpPUPOBATH MOHATHUSAMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
MJI0CKOCTBIO;

BBITIOJIHATH NapaJIJIEIbHOE, LIEHTPAIBHOE U OPTOTOHAIBHOE IPOEKTUPOBAHUE PUTYD
Ha TJIOCKOCTb, BBIMIOJIHATH U300pakeHus (PUryp Ha MIOCKOCTH;

CTPOUTHh CEYEHHsST MHOTOTPAaHHUKOB pPAa3IMYHBIMH METOJAMH, BBITIOJIHSITH
(BBIHOCHBIE) MIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYp: BUI CBEPXY,
cOOKy, CHHUBY;



BBIYHCIIATHh IUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHPAMHIIA),
Ir€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOJTHO  ONEPHPOBATH  MOHATHUSMH, COOTBETCTBYIOLUIMMHU  BEKTOpaM M
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JIEUCTBUS HaJl BEKTOPAMH;

pemaTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHYECKHX OTHOIICHWN W HAXOXKICHUE
TCOMETPUYECKUX  BEJIUYHMH, TPUMEHSS W3BECTHBIE METOIbl IPH  PEIICHUU
MaTEMaTUYECKHUX 33]1a4 TIOBBIIIIEHHOTO M BRICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATh  MPOCTEHIIME  MPOTPaMMHBIE  CPEACTBA W DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUICCKUX 3a71aY;

W3BJICKaTh, MPEOOpa3OBBIBATH W HHTEPNPETAPOBATH  HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEICTAaBICHHYIO Ha YepTexkax U
PHUCYHKaX;

NPUMEHATh TOJIYYCHHBbIC 3HAHHUS Ha TPAKTHKE: CPaBHUBATh W aHAJIM3UPOBATh
peanbHbIe CUTYyalluH, MPUMEHATh W3YUYCHHBIC MOHATUS B IMPOIECCE MOHMCKA PEHICHUS
MaTeMaTu4ecku cHOpMyYITUPOBAHHOM TPOOIIEMBbI, MOJIETUPOBATH PEAIbHbIC CUTYalluH Ha
S3bIKE TEOMETPUHU, HCCIEOBaTh IMOCTPOEHHBIE MOJEIM C  HMCIHOJb30BaHUEM
Tr€OMETPUYECKUX MOHATUM U TEOpEeM, anmnapara aareOphbl, pemarh MPaKTUYECKUEe 3a/1a4Hu,
CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUIECKUX BEITUIHH;

UMETh TPEACTABICHHS 00 OCHOBHBIX JTalax Pa3BUTHSI TE€OMETPHH KaK COCTABHOM
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

CBOOOTHO OTIEPHPOBATH TIOHITHAMU, CBI3aHHBIMU C IIWJIMHAPHYCCKON, KOHUICCKOM
u cheprueckoil TOBEPXHOCTIMU, OOBSICHATH CLIOCOOBI MOJTyYEHUS,

OTIEpUPOBATh MOHATUSIMU, CBI3aHHBIMU C T€JIAMU BPAIIEHUS: [IMJIMHIPOM, KOHYCOM,
ctepoil u mapom;

pacmo3HaBaTh Tella BpallleHus (IMUIUHApP, KOHYC, cepa W map) U OOBICHATH
CIOCOOBI MOJTYyYEHHUS TEJ BPAIllCHHUS,

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIOIOKEHNE C(ephl U MIIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpalleHUsl, 00BEMBI U
TUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAICHUS, T€OMETPUUECKUX TeN C
npuMeHeHueM HopMmy;

CBOOOTHO OTIEPUPOBATH IMOHATHUSIMH, CBI3aHHBIMU C KOMOWHAITUSIMH TEJT BPAIICHHUS
YU MHOTOTPAHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cepy M ONMMCAHHBINA OKOJIO cephl,
ctepa, BMcaHHas B MHOTOTPaHHUK WJIU TEJIO BPAIIICHHUS,

BBIYHCIIATh COOTHOIICHHUS MEXKIY IUIOMAAIMHA TIOBEPXHOCTEH U 00BEMamMu
ITOI0O0OHBIX TEN;

MU300pakaTh M3ydaeMble (PUTYPBI, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3
PUCYHKOB TIPOCTHIX O0BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TET
BpAICHUS;



U3BJIEKaTh, HHTEPNPETUPOBATH U  MpeoOpa3oBbIBaTh  MHPOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEACTAaBICHHYIO Ha YepTexax U
PUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiuy HaJl BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOM CHCTEME KOOPIUHAT;

pemaTrh TeOMETPUYECKHE 3aJaud Ha BBIYMCICHUE YIJIOB MEXAY MNPSIMBIMUA U
IUIOCKOCTSIMHM, BBIYMCIEHHE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUU;

CcBOOO/IHO ONEPUPOBATh MOHATUSMH, CBA3AHHBIMU C JIBXKEHHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA ABMKCHUII;

BBITMIOJHATh M300pakeHHsT MHOTOTPAHHUKOB M TeJl BPAICHHs MPU MapaiieIbHOM
nepeHoce, NEeHTPaIbHOW CUMMETPUH, 3E€PKAIbHON CHUMMETPHH, TPU MOBOPOTE BOKPYT
npsiMOii, mpeoOpazoBanust Mo 00U,

CTPOUTb CEYEHHS MHOIOTPAHHUKOB M TEJ BpalllEHUS: CEUEHUS LWIMHIpa
(mapanenbHO U NePIIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (TapajieibHble OCHOBAHUIO U
IPOXOSIINE YEPE3 BEPIIMHY), CEUEHHUS 111apa;

UCIOJIb30BaTh METO/Ibl MOCTPOCHUSI CEYEHHM: METOJ CIEI0B, METOJ] BHYTPEHHETO
IPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

J0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,;

NPUMEHATh TeOMEeTpudeckue (PaKThl AN PEHICHUs CTEPEOMETPUYECKHX 3ajad,
MPEINOJIaraloIuX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOU U HEABHOU opme;

pelaTth 3a/1a4yi Ha JOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN W HaXOXKICHHE
T€OMETPHUECKUX BEJINYNH;

IPUMEHSATH TPOTPaMMHBIEC CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

MPUMEHSTh TOJYyYEHHbIE 3HAHWS Ha TMPAKTHUKE: CpaBHUBATh, aHAIM3HPOBATH U
OIICHUBATH PEAJIbHBIE CUTYAllUH, TPUMEHSATh U3YUCHHBIC MMOHSATHUS, TEOPEMBI, CBOIMCTBA B
npolecce TOMCKa PpEelIeHUs MaTeMaTH4ecKd C(OpMYIMPOBAHHOW MPOOJIEMBI,
MOJIEJIMPOBATh PealibHbIE CUTYallud Ha f3bIKE T€OMETPUH, UCCIE0BATh OCTPOECHHBIE
MOJIEJIN C UCHOJIb30BaHUEM T€OMETPHUUECKHX TMOHATUN M TEOopeM, ammapara aiareopsl,
pelaTh NpakTUUYECKHUE 3a/1a4M, CBSI3aHHbIE C HAXOKEHHUEM I€OMETPUUECKHUX BEIUUNH;

UMETh TMPEACTABICHUSI 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUN KaK COCTaBHOM
gacT (PyHJAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMmbl Bcero Konrponburie  Ilpaxtirieckue o0pa3oBaTe/bHbIC
padoThI padoTshI pecypesI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosioxkeHue NpsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne ni/mm P Kourpoububle IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHaMTHYECKasi TEOMETPHS 15 1
5 [ToBTOpeHwMeE, 0606meHlile u 15 1
CUCTEeMAaTH3alMsl 3HAaHHHA
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
7 [ToBTOpEHwue, O606HI€HI§G U 17 5
cUCTeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC




n/n

Tema ypoka

OcHOBHBIE TTpaBMIIa U300pKEHUS HA PICYHKE
IJIOCKOCTH, TTapajlIebHbBIX IPSIMBIX (OTPE3KOB),
CepeIMHbBI OTpe3Ka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[oHsATHS cTepEOMETPUH: TOUKA, IpsIMasi,
IUIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE NTPaBUIIA
n300pakeHNs] Ha PUCYHKE ITIOCKOCTH,
napajieqbHbIX IPSMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka

[NonsTHst: Mepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsMasi v I0CKOCTh;
MOJYIIPOCTPAHCTBO
ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ TOCKOCTD;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYFOIIUX
00BEKTOB

MHororpaHHUKH, H300paXeHHe TPOCTEUIINX

MPOCTPAHCTBEHHBIX (DUT'YP, HECYIECTBYIOIINX
00BEKTOB

AXCHOMBI CTEPECOMETPUH U TICPBLIC CICACTBUA U3
HHUX

AXCHOMBI CTEPCOMETPUH U IIEPBLIC CICACTBUA U3
HHUX

AXKCHOMEI CTEPECOMETPUH U IICPBLIC CICACTBUA U3
HuX. CriocoOBbI 3ajaHusI IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAUCHUS MPSMBIX U
IJIOCKOCTEN




10

11

N3obpaxenne cedeHnii mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péodpa.
N3obpaxenne nepecedeHns NOTyUYeHHBIX
IocKocTel. PackpaiiiiBanue mocTpoeHHBIX
CCYCHUH pa3HBIMU [BETAMHU

Uzo0pakeHne ceyeHnit mupaMuabl, Kyda u
MPU3MBI, KOTOpPBIE IPOXOST Uepe3 ux peéopa.
N300pakeHne nepecedeHust Moy YeHHbIX
10cKocTel. PackpalmBanre MOCTPOSHHBIX
CEUYEHU pa3HbIMU LIBETAMU

12

UzobpakeHne cedyeHnit mupaMuabl, Kyda u
MPU3MBI, KOTOPBIC TIPOXOST Yepe3 ux peéopa.
N3o0pakeHne nepecedeHust Moy YeHHbIX
10cKocTel. PackpalmmBanre NOCTPOSHHBIX
CEUYEHU pa3HbIMU LIBETAMU

13

UzobpakeHne cedyeHnit mupaMuabl, Kyda u
MPU3MBI, KOTOPBIE TIPOXOST Yepe3 ux peéopa.
N3o0pakeHne nepecedeHust MoIy4YeHHbIX
IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEYEHUM pa3HbIMHU LIBETAMU

14
15

16

17

MGTOZ[ CJICOOB UIA MOCTPOCHUS CEUCHUH

MeTton cnefoB A HOCTPOSHUS CEYEHHH.
CBolicTBa NepeceueHmi IPsSIMBIX U IUIOCKOCTEN
MeTton cnenoB A HOCTPOSHUS CEYEHHH.
CBoiicTBa nepeceueHmi MpsIMBIX U TUIOCKOCTEN
[NocTpoenue ceueHuii B mupamuJie, Kyoe mo Tpém
ToukaM Ha péopax. Co3maHre BHIHOCHBIX
YyepTeKeH U 3aIiCh IIaroB MOCTPOEHHUS

18

19

[MocTpoenue ceueHuii B mupamuJie, Kyoe mo Tpém
ToukaMm Ha péopax. CozaHne BHIHOCHBIX
YEpTEKEN U 3alliCh IIArOB ITOCTPOEHUS

IMocTpoeHue ceyeHuit B mupamuie, Kyoe mo Tpém
To4kaM Ha péopax. Co3maHe BHIHOCHBIX
YepTEIKeH U 3aMKCh MIAroB MOCTPOCHUS




20

[Toctpoenne ceuenuii B mupamue, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3maHe BBIHOCHBIX
YepTeKel U 3aIHCh [IaroB MOCTPOCHHS

21

22

23

24

25

26

[ToBTopenue mnanumerpun: Teopema o
MIPOTOPITMOHATBHBIX OTpe3kax. [logooue
TPEYTrOJIHLHUKOB

IToBTOopenue mianumerpuu: Teopema MeHenas.
PacueThl B ceueHUSAX Ha BBIHOCHBIX JepTCiKax.
Hcropust pa3BUTHS IUIAHUMETPUU U
CTepEeOMETPHH

KonTponbHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anMHOe pacrnoyioxeHue IpsMbIX B
npoctpancTBe. CKpeluBaromuecs mpsmeie.
IIpu3HaKu CKpEIUBAOIIUXCS IPSIMBIX.
[MapannensHble MPsIMbIC B IPOCTPAHCTBE

Teopema o cyleCTBOBaHUU M €AMHCTBEHHOCTH
IpsIMOI mapasuiebHON TaHHON OpSIMOH,
MIPOXOJAIIEH Yepe3 TOUKY MPOCTPAaHCTBA U HE
JIe)Kallle Ha JaHHOU npsiMoit. Jlemma o
MEPECeUeHNH MapauIeIbHBIX MPSIMBIX
IIJIOCKOCTBIO

[NapannenpHOCTE Tpex NpsMBIX. Teopema o Tpéx
napajuIeIbHBIX MPSAMBIX. Teopema o
CKPEIMBAIOIINXCS PSIMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIC
CBOICTBa MapaJuIEIbHOIO IPOEKTUPOBAHMSL.
Nzobpaxkenne pazHbIX GUTYp B MapauieTbHON
MPOEKLINHU

28

29

enTpanbHas mpoekuus. YToiu ¢
COHAITPAaBJICHHBIMU CTOPOHAMMU. Yron MEXKOY
MIPSIMBIMU

3azauu Ha JOKA3aTEIbCTBO U UCCIIEI0OBAHUE,

CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
MIPOCTPAHCTBE




30

31

IToHsiTHS: TapaiienbHOCTh IPSIMOM U TIIOCKOCTH
B npoctpancTie. [Ipu3Hak napamieasHOCTH
IpsIMOi 1 TTocKoCcTH. CBOMCTBA MapalIeILHOCTH
NPSAMOM U TIOCKOCTH

I'eomeTpudeckuie 3ajaun Ha BEIYHCICHIE U
JIOKa3aTebCTBO, CBSI3aHHBIE C MAPaJLICIFHOCTHIO
MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE

32

33

IlocTpoenue cedeHus:, MPOXOIAIIErO Uepes3
JaHHYIO IPSIMYIO Ha YepTeXe U MapajieIbHOTO
apyroi npsimoil. Pacuér oTHonIeHUI
[apannensHas MpoeKuys, IPUMEHEHNE IS

MOCTPOCHHS CEUEeHHUI Ky0a 1 mapaJulesieune a.
CaoiicTBa mapajuiesienunesa U mpu3Msl

34

INapannensHsle miockocty. Ilpusznaku
HapajyIebHOCTH ABYX IUIOCKOCTEH

35

36

37

38

TeopeMa 0 napajieIbHOCTA U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOJALIEH Yepe3 TOUKY, HE
MNPUHAAJIEKAITYIO TAHHOM IITIOCKOCTH U
CJIECTBUS U3 HEE

CBoiicTBa MapayjieNbHBIX MIIOCKOCTEH: 0
IapajuIeIbHOCTH IIPSIMBIX IIEPECEYEHUS TIPU
NEPeCceueHNH ABYX NapaluIeibHbIX IIIOCKOCTEH
TpeThel

CBoiicTBa napajuieNIbHBIX TNIOCKOCTEN: 00
OTpe3Kax MapayIebHBIX MPSAMBIX, 3aKITIOUEHHBIX
MEX/1y MapajijIeIbHBIMU TNIOCKOCTSMH; O
[IEPECEUEHNH NIPSIMOM C IBYMS NapauIeIbHBIMU
IIOCKOCTSIMH

IToBTopenwue: Teopema [Tudaropa Ha miockocTn

39

IToBTOpEHME: TPUTOHOMETPHUS NIPSIMOYTOJIBHOTI'O
TpEyroJIbHUKA

40

CaoiicTBa Ky0a U PsIMOYT'OJIBHOTO
napajuleNenuneaa




Brruncnenne 1iMH OTPE3KOB B KyOe U

41 1
IPSIMOYTOJILHOM MapaJulelenuIe/ie
[epnieHIUKYASAPHOCTH MPSIMO U TIIOCKOCTH.

42 [Ipu3Hak nepneHIUKYISIPHOCTH IPSIMON U 1
IUIOCKOCTH
[lepneHaAUKYISpHOCTE OPSAMOM U INIOCKOCTH.

43 [Tpu3Hak NepreHANKYIIPHOCTH MPSMOU U 1
TJIOCKOCTH
Teopema o cyliecTBOBaHUM U €IMHCTBEHHOCTU

44 IPSIMOH, TIPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA 1
U IEPIEHANKYJISIPHOH K IUIOCKOCTH

45 [InockocTH ¥ NEepIEHANKYIIIPHBIE UM MIPSIMbIC B 1
MHOT'OI'PaHHUKAX

46 [InockocTH ¥ NEpIEHANKYIIIPHBIE UM MIPSIMbIC B 1
MHOI'OrpaHHUKax

47 [lepnenaukynsp u HakinoHHas. [loctpoeHue 1
MEPIEHINKYJIIApA U3 TOYKH Ha MPSIMYIO

48 ITepnenaukyinsp u HakinoHHas. [loctpoeHue 1
MEPIEHNKYJIIAPA U3 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx neprneHANKYIsIpax (Mpsmas u 1
oOparHas)

50 Teopema o Tpéx neprneHANKYIsIpax (Mpsmas u 1
oOpartHas)

51 VYTo5 MeXAY CKPEeIUBAIOIIUMHUCS IPSMBIMH 1

52 ITouck nepneHANKYJISPHBIX IPSIMBIX C IOMOLIBIO 1
NEPIEHANKYIISIPHBIX IIIOCKOCTEN

53 OpToroHajibHOE IPOESKTUPOBAHHUE 1
[TocTpoenne cedenunii Kyoa, IpU3MBI,

54 MPaBUIBHOW MUPAMHIBI C IOMOILBIO 1
OPTOTrOHAJIBHOU IPOECKLIUU
[MocTpoenune ceueHuit Kyoa, IPU3MBI,

55 NPaBUIILHOM TIUPAMUJIBI C TIOMOIIBIO 1

OpTOFOHaHLHOfI IMPOCKIUHN




56

CuMMeTpHs B IPOCTPAHCTBE OTHOCHUTEIHHO
mtockoctu. [lmockoctn cummeTpuii B
MHOTOTIpaHHUKaX

57

58

59

60

[Ipu3Hak neprneHANKYISIPHOCTH IPAMOI U
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUU
IIpaBuibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUi OT TOYKH JI0 INIOCKOCTH
[IpaBunbHBIE MHOTOTPAaHHUKU. PacuéT
pPacCcTOSHUM OT TOYKH JI0 IUNIOCKOCTH
CriocoOBlI OIyCTUTH MEPIICHANKYIISPHL:
CUMMETpHA, CABUTI TOUKU 110 napanneanOI‘/'I
npsMOoit

61

62

63

CaBur o HemapayuleIbHON NMPAMOM, U3MEHEHHE
paccTosiHui

KonTponbHas pabora "B3anmHaoe pacnonoxeHue
HOPSIMBIX U IJIOCKOCTEX B POCTpaHCTBE"
[ToBTOpEHME: yroy MeX Ty NPsIMBIMHU Ha
IIJIOCKOCTHU, TPUTOHOMETPHUA B IPON3BOJILHOM
TPEYTroJbHHUKE, TEOpEMa KOCHHYCOB

64

[ToBTOpEHME: YTOI MEXKTY CKPEIINBAOIIIMMICS
MPSIMBIMU B TIPOCTPAHCTBE

65

66

67

68

69

FCOMeTpI/I‘-IeCKI/Ie METO/JIbl BEIYUCIICHUA YyTJia
MCXKAY MMPAMBIMUA B MHOTOI'PAHHHUKAX

JByrpanHbIi yroy. CBOMCTBO INHEIHBIX YTIIOB
JBYTPaHHOTO yIJia

[lepnenqukynspHble muockocTH. CBoOCTBa
B3aMIMHO TEPIEHANKYISIPHBIX TIOCKOCTEH

[Ipu3sHak neprneHANKyYISIPHOCTH TUIOCKOCTEH;
TeopemMa O IIPSIMOM IepeceyeHmsl IByX
IJIOCKOCTEHW MEPNEHANKYISPHBIX TPEThEH
IIJIOCKOCTH

[IpsMoyrosbHBIN apauienenunen; Kyo;
HU3MEPEHHUS], CBOMCTBA MIPSIMOYIOJILHOTO
napajuleIeunesa




70

TeopeMa o TuaroHa H NPSMOYTOIHHOTO
napaieseuie/ia H CIeJCTBUE U3 Hed

71

72

73

74

75

CTCpeOMCTpI/I‘lCCKI/Ie " NPUKIIaJHBIC 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUCM
IIPAMBIX U IINIOCKOCTH

[loBTOpEeHME: CKpemnBaronInecs MpsMble,
napajuieIbHbIE TUIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHHUKAX

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPCIIMBAIOIHUXCA MPAMBIX, PACCTOAHUC MEKAY
CKPELIMBAIOIIMMUCA MPSIMBIMU B IPOCTHIX
CUTYaLHSIX

PaccrosiHue OT TOUKH 10 INIOCKOCTH, PacCTOSIHUE
OT IPSIMOM 10 MIIOCKOCTH

Brruucnenue pacCTOSIHUN MEXKIY
CKPELIUBAOIIMUMUCS IPSMBIMU C IIOMOILBIO
NEPIEHINKYIIIPHON IITOCKOCTH

76

TpéxrpanHblil yroJ, HEPABEHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB M CHHYCOB ISt
TPEXTPAHHOIO YIJIa

77

DneMeHThI c(hepruIecKoii reOMETPHH:
reoJIe3nvecKre JMHUN Ha 3emire

78
79

80

Konrponbnas padora "Yrisl u paccTosHus"

Cucremarusanus 3HaHui "MHOTOrpaHHUK U €ro
DJIEMEHTHI"

IInpamuna. Buas! nupamua. [paBunsHas
nApamMua

81

IIpusma. IIpsimMast 1 HAKJIOHHAS IPU3MBL.
[IpaBuibHas npu3Ma

82
83

[IpsiMoii mapasnenenumesn, NpsMOYroJIbHbII
napaienenumnea, Kyo

Brinykiieie MHOrorpanauku. Teopema Diinepa




Brimyxkiieie MHOTOTpanHuKH. Teopema Diiepa.

84 [IpaBUIIbHBIE U MOIYTIPABUIBHBIE 1
MHOTOTPaHHUKH
85 KontponbsHas pabora "MHOrorpaHHuKu" 1
86 [ToHsATHE BEKTOPA HA IUIOCKOCTHU U B 1
[POCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 PasHOCTh BEKTOPOB 1
89 [pasuio napasienenunena 1
90 VMHOMXKEHHE BEKTOPA Ha YHCIIO 1
91 Paznoxenne BEKTODA 110 0azucy Tpéx BEKTOPOB, 1
HE JIOXKAIHMX B OJHOM IJIOCKOCTH
92 CkajisipHOE IPOM3BECHHE 1
93 BrlunciieHre yriia MexKLy BEKTOPaMH B 1
POCTPAHCTBE
9 I[Mpocreiinme 3a1a4u ¢ BEKTOPAMH 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
96 I[Mpocreiime 3a1a4u ¢ BEKTOPaMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3ALMUS 3HAHNUI 1
99 O6061IeHne U CHCTEMATH3AIN SHAHUH 1
100 HroroBasi KOHTpoJbHast paboTa 1
101 Hrorosast KOHTpOJIbHast paboTa 1
102 OGOO0IIEeHNE U CHCTEMATH3AIHS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJTACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie  IlpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
1 IToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha 1
IUIOCKOCTH U B IpocTpaHcTBe"
2 [ToBTOpenue TeMbl "CralsipHOE TIPOU3BEICHHE 1
BEKTOPOB"
3 IIoBTOpenue TeMbl "Briuncienue yriia Mexay 1
BEKTOpPaMHU B IIPOCTpaHCTBE"
4 IIoBTOpeHue TeMbl "YpaBHEHUE IPSIMOM, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE IIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
TUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE TUIOCKOCTH, HOPMaJib, YpaBHEHUE 1
TUIOCKOCTH B OTPE3Kax
7 BekropHoe mpou3sBeacHue 1
8 Jlunelinple HEpaBEHCTBA, JIUHEHHOE 1
IPOrpaMMHUPOBAHUE
9 Jlunelinple HepaBEHCTBA, JIUHENHOE 1
IPOrpaMMHUPOBAHUE
10 AHanuTHYeCKUE METOJIbI pacuéTa yria Mexay 1
NPSIMBIMH B MHOTOTPaHHUKAX
1 AHaTUTHYECKHE METOIBI pacyeTa yrira Mexmy 1
TUIOCKOCTSIMA B MHOTOT'PaHHHKAX
12 ®opmyra pacCTOSHUS OT TOUKH JI0 IMJIOCKOCTH B 1
KOOpAMHATaX
13 HaxoxaeHue paccTOAHUM OT TOUYKHU JI0 TIIIOCKOCTH 1

B KyOe




HaxoxneHue paccTOSHUM OT TOYKH JI0 TIIOCKOCTH

14 B NIPAaBUJILHOM MTUpaMuIe

15 Kontponbnas pabota "AHanuTryecKast
reoMerpus”

16 CeueHusi MHOTOTPaHHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH

17 CeueHus MHOTOTPAaHHMKOB: METOJ CIIENI0B

18 CedeHusi MHOTOTPAHHHUKOB: CTaHIAPTHBIC }
TUIOCKOCTH, TIEPECEUEHUS! MPSIMBIX M TIOCKOCTEN

19 [NapannensHble NPSIMBIC U TIOCKOCTH:
napaiebHble CeUeHUs

20 Hapannenvable npsIMbIC M TUIOCKOCTH: PacyéT
OTHOIICHHUH

21 [MapannenbHbIe MPSIMbIE U IIIOCKOCTH: YTIIbI
MEXY CKPEIIUBAIOIIMMUCS TPSIMbIMU
[epnieHTUKYTSIPHBIE TPSIMBIE U TUIOCKOCTH:

22 CTAH/APTHBIE NaAPbI TIEPIICHUKYISPHBIX
IUIOCKOCTEH M NPSMbBIX, CHMMETPHU
MHOTOTPaHHUKOB

23 [MepnieHTUKyYISIPHBIE TIPSIMBIE U THIOCKOCTH:
TeopeMa O TpeX NepIEeHINKYIISIPax

24 [MepnieHUKyYISIPHBIE TIPSIMBIE U THIOCKOCTH:
BBIYUCIICHHS JIJTHH B MHOTOTPaHHHUKAX

o5 IToBTOpEHME: TUIONMAN MHOTOYTOJILHHKOB,
hopMyITBI 1S TIOMIAIeH, COOOpaXKEHUS TOA00HS

26 [loBTOpeHwue: TIOMaAN MHOTOYTOJIbHUKOB,
(hopMyJIBI IS TIOMIaAeH, COOOPaXKEHHS TOA00MS

27 [loBTOpeHwue: TIoMAaAN MHOTOYTOJIbHUKOB,
(hopMyJIBI IS TIOMIAaAeH, COOOPaXKEHHS TOA00MS
Ilnomaau ceueHrnii MHOrOTPaHHUKOB: TIONIAAN

28 IIOBEPXHOCTEM, pa3pe3aHus Ha 4acTH,

CO00pakeHHs MoI00us




Tnomaau ceueHnit MHOTOTPaHHUKOB: TUIOIIATU

29 MIOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
COO0OpakeHUS TIOTO0HS

30 Kontponbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEUYCHUST MHOTOTPaHHHUKOB"

31 0065péMm Tema. OO6BEM PSIMOYTOIEHOTO
napajienenumnena

32 3anmaun 06 ynBoeHHH Ky0Oa, 0 KBaaparype Kyoa; o
TPUCEKINH yTJia

33 CrepeoMeTpUiecKue 3a/1auu, CBA3aHHbIC C
00BEMOM MPSMOYTOJILHOTO MapajuIeNenunesa

34 [MpuknanHble 3a/1a41, CBI3aHHBIE C BEIYUCICHUEM
00bEMa PSIMOYTOIBHOTO MapayieNenuIea

35 O6BEM TIPAMON TIPU3MBI

36 CrepeoMeTpUiecKre 3a/1auu, CBA3aHHbIC C
BBIYUCIICHHEM O00BEMOB MPSIMOI MTPU3MBI

37 [puknaaHbie 331241, CBSI3aHHBIC C 00BEMOM
MPSMOU MPU3MBI
Berunciienre 00bEMOB TEJT C TOMOIIBIO

38 onpenenénnoro uarerpana. O0bEM HAKIIOHHON
MIPU3MBI

39 Brruucnenne 00bEMOB Tel ¢ TOMOIIBIO
onpenenéaHoro uaTerpana. O0bEM MUpaMuIbl

40 dopmyna 00nEMa mupamuipl. OTHOIICHUE
00BEMOB MTUPaMHU]] C OOIITUM YTIIOM

a1 dopmyna 06bEMa nupamuasl. OTHOIIEHUE
00BeMOB MUpPaMHU] C OOLTUM YTIIOM

42 CrepeoMeTpriecKue 3a1a4u, CBI3aHHbIE C
00bEéMaMu HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpuiecKue 3a/1auu, CBI3aHHbIE C
00bEMaMH MUPAMHUIBI

44 IIpuknagasie 3amaun o Teme "OOnEMEI T,

CBSI3aHHBIE C 00BEMOM HAKJIIOHHOM IIPU3MbI




IIpuknamgasie 3amaun o Teme "OOBEMEI T,

45 CBsI3aHHBIE ¢ 00bEMOM IUPAMUIBI

46 [Ipumenenne 06bEMOB. Bruncienue paccTosHUS
JI0 TIJIOCKOCTH

47 Kontponbnas padota "O0bEM MHOTOTpaHHHKA"

48 HI/IJ‘II/IHI[pI/I'-IeCKaf{ [IOBEPXHOCTH, 00pa3yroIue
LITMHIPUYIECKOM TOBEPXHOCTH

49 Hunuuap. [psamoit kpyrosoi uunuHap. Ilnomans
MTOBEPXHOCTH LIMIMHJPA

50 Konnueckast moBepxXHOCTb, 00pasyromue
KoHH4ecKoi moBepxHocTu. Konyc

51 Ceuenne KOHyca INIOCKOCTBIO, TapajlIeNbHON
TJIOCKOCTH OCHOBaHUS

52 Yceq"éHHbIﬁ koHyc. M300pakeHne KOHYCOB U
yCEYEHHBIX KOHYCOB

53 [Tnomane 6OKOBOI MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTH KOHYCa

54 [Inomanb 60KOBO¥ MOBEPXHOCTH H MOTHOM
MIOBEPXHOCTH KOHYCa
CrepeoMeTpHyecKHe 3a/1a4H Ha 10KA3aTENbCTBO U

55 BBIYHCIICHUE, TIOCTPOCHUEM CEUCHUH IIMITHH]IPA,
KOHyca
CrepeoMeTpryecKue 3a/1a41 Ha 10Ka3aTeNbCTBO U

56 BBIYHUCIICHHE, TOCTPOCHNEM CEUEHUH LMINHIPA,
KOHYycCa

S7 IIpuknanHele 3agaun, CBsI3aHHBIE C IUIMHIPOM

58 IIpuknanHeie 3aqauu, CBI3aHHBIE C IUJIMHIPOM

59 Cdepa v map
[epecedenue cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cepsl maockoctsio. Bun u

n300pakeHue mapa




[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cepsl II0cKoCTbio. By u
M300pakeHHE mapa

62 Vpasuenue chepsl. [Tnomans chepsl u eé gactei

63 Cummetpus cdepsl U mapa
CrepeoMeTprdecKie 3a/1a4d Ha T0KA3aTeIbCTBO H

64 BBIUUCIIEHHE, CBSI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM X CEUEHHH IIIOCKOCTHIO
CrepeoMeTpriecKre 3a/1aui Ha JT0Ka3aTeIbCTBO U

65 BBIYKCIICHHE, CBA3aHHbIE CO C(EPO U IAPOM,
MOCTPOCHUEM X CEUEHHH IIIOCKOCTHIO

66 IIpuxnanasie 3aqauu, cBs3aHHBIE CO Chepoil u
1apom
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYKCIICHHS B OKPY)KHOCTH, CTAHIaPTHBIE
nonoous

63 Paznuunple KOMOWHAIIMY TN BPaLCHUS U
MHOTOTPaHHUKOB

69 3agauu no Teme "Tena u NOBEpPXHOCTH BpaleHus"

70 3anaun 1o Teme ""Tesa ¥ MOBEPXHOCTH BpalieHUs"

71 KontponbHas pabora "Tena v HOBEpXHOCTH
BpareHus"

72 O0béM uuHApa. Teopema 00 00bEME PIMOTO
[WIAH]PA

73 Brruncnenme 06 EMOB TN ¢ TOMOIIBIO
omnpenenéHHOro naterpana. O0bpéM KoHyca

74 [Tnomaau 60KOBOM ¥ OTHOM MOBEPXHOCTH
KOHYyca

75 CrepeoMeTpuiecKue 3aa4u, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIHJIMHPA, KOHYCa

76 IIpuknamgasie 3agauun o TeMe "OO0BEMBI 1

IJIOMIAU TIOBEpXHOCTEN Tem"




77

78

79

O0BEM mapa u mapoBoro cekropa. Teopema 00
00néme mapa. [Inomans chepsl.
CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIC C
BBIYUCIICHHEM 00BEMOB II1apa, MapoBOTr0 CerMeHTa
Y IIAPOBOT0 CEKTOpa

ITpuknanueie 3anaun o teme "OO0BEMBI TEN",
CBsI3aHHBIC ¢ 00BEMOM IIIapa U TUIOIIAJIBIO CPEpHhI.
CooTHomIeHUST MeXKIY TUTOIIASIMH TOBEPXHOCTEH
1 00bEMaMU TOIO0OHBIX TEIl

ITomo6ubIe Tena B mpocTpaHcTBe. V3MeHeHne
00béMa ipu moooun. CTepeoMeTpUIEcKue
3aJa4i, CBsI3aHHBIC C BBIYHMCICHUECM 00BEMOB TEI U
IJIOIIAJEH NOBEPXHOCTEN

80

81

KonTponbras padora "[Inomany moBepxHOCTH U
00BEMBI KPYTIIBIX Ten"

JBmxenns mpoctpancTBa. OToOpaskeHUs.
JlBrxeHus 1 paBeHCTBO puryp. OO0Iue cBoiicTBa
JBYKEHUN

82

83

84
85

Busl 1Bu>keHUN: napaiesibHbIN HEpEeHoc,
HUEHTpaJIbHAsE CAMMETPHS, 3epKalibHasi CHMMETpUS,
MIOBOPOT BOKPYT MPSIMOH

IIpeo6pazoBanus nogodus. [psmast u chepa
Oiinepa

['eomeTpuueckue 3a1a4u Ha MPUMEHEHUE
JIBIKEHUSI

KonTtpoibHas padora "BekTopsl B ipocTpaHcTBe”
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Oo6o06imatoiee mopTopeHue 11 MOHATHI U METOOB
Kkypca reomerpun 10—11 kmaccoB, cuctemaTu3anus
3HaHui: "[lapannensHOCTh IPAMBIX U INIOCKOCTEN
B IIPOCTpaHCTBE"

Oo6oo6imatolee mopTopeHue 11 MOHATHI U METO0B
Kypca reometpun 10—11 kiaccoB, cucremMaTu3aius
3HaHui: "BekTopsl B mpocTpaHcTBe"




88

O6o6maromee mopropeHue 11 MOHATHI 1 METOIOB
Kypca reometpuu 10—11 kmaccoB, cuctemaTu3anus
3HaHui: "BekTopsl B mpocTpancTee"
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O6o06matomee moBTopeHue 11 MOHATHI U METOIOB
Kypca reomerpuu 10—11 kaccoB, cucremaTu3anus
3Hanui: "OObeM MHOTOTpaHHUKA"

O6o6maromee mopropeHue 11 MOHATHH 1 METOIOB
Kypca reomerpun 10-11 ximaccoB, cucTeMaTH3aus
3HaHui: "O0beM MHOrOrpaHHUKA"
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O6o06matomee mopTopeHue 11 MOHATHI U METOOB
Kypca reometpun 10—11 knaccoB, cucremaruzanus
3Hanui: "[lmomaayn MoBEpXHOCTH U 0OHEMBI
KpyTJbIX Ten"
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O6o06matoiee mopTopeHue 11 MOHATHI U METOIOB
Kkypca reomerpuu 10—11 kaccoB, cuctemaTuzanus
3Hanui: "[lmomaayn moBepXHOCTH U 0OHEMBI
KpYyTJbIX Ten"

Htorosas KOHTpoJbHAS paboTa

94

Htorosas KOHTpoJbHAS paboTa
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IToBTOpEeHUE, 00OO0IIEHNE H CUCTEMATHU3ALIUS
3HAHUU
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HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €
POJIb B Pa3BUTHH COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIi

Hcropust pa3BUTHUS CTEPEOMETPHUH KaK HAYKU U €€
POJIb B pa3BUTHUHU COBPEMEHHBIX HHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI
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99

I/ICTOPI/IH Pa3BUTUA CTCPCOMCTPUN KAK HAYKHU U ec
POJIb B pa3BUTHUU COBPEMCHHBIX MHXXCHCPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

Hcropus pa3BuTHs CTEPEOMETPHH KaK HAYKU U €€
POJb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHI




Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
100 POJIb B pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKH M €&
101 POIIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUH

HcTtopus pa3BUTHs CTEPEOMETPUH KaK HAYKH M €€
102 POJIb B Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIILFOTEPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YAEHUKA

Marematuka . I'eomerpus. JI.C. Aranacsu 10-11knacc,yriayOneHHBIH YpPOBEHb,
n3aatenbeTBO "'I[IpocBemenue”

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Marematuka . I'eomerpus. JI.C. Aranacsu 10-11kmnacc,yriayOieHHBIH YpOBEHb,
n3aatenbeTBO "'[IpocBemenue”

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
Enunas xosekius nupoBbIX PeCypcoB






