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1. HOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueGHOro kypca «l'eomerpus» yriayOJeHHOTO YpOBHS JJIs
yuamuxcst 10 —11 knaccoB pazpabotana Ha ocHoBe DenepanbHOro rocyapcTBEHHOTO
00pa30oBaTeIbHOrO CTaHapPTa CPEAHETO OOIIEro 00pa3oBaHus, C y4€TOM COBPEMEHHBIX
MUPOBBIX TpEOOBAaHMM, NPEIBABIAEMbIX K MaTeMaTHYeCKOMy OOpa3OBaHUIO, U
TpaauIui poccuiickoro oOpa3zoBanus. Peanuzamuss mporpaMMbl  oOecrieyrBaeT
OBJIaJICHUE KIIFOUEBBIMU KOMIIETEHUUSMHM, COCTABISIOUIMMUA OCHOBY JUIsl CAMOPA3BUTHS
U HENpEepbIBHOIO 00pa3oBaHUA, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEILHOT0 PA3BUTHS IMYHOCTH YUAILIUXCS.

HNEJIM U3YUYEHUSA YYEBHOI'O KYPCA
['eomeTpus siBnsieTcss oqHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro

oOpa3oBaHMs, TaK Kak OO0CCIeUYMBaeT BO3MOXKHOCTh HM3YyYCHHS JIHCHHUIUIMH
CCTECTBEHHO-HAYYHOH HAMpaBACHHOCTH MW NPEAMETOB TIyMaHHTapHOIO IHKJIA.
[TockoabKy JOTrHYECKOEe MBIIIICHHE, (OPMUPYEMOE MPU HU3YUCHHH OOYYarOIHMKCS
HMOHATUHHBIX OCHOB F€OMETPHH, IIPH J0KA3aTCIIbCTBE TEOPEM U IMOCTPOCHHUH IEMOYKH
JIOTHYECKHUX YTBEPKICHHH MTPH PEIICHUH T€OMETPHUCCKUX 3a/1a4, YMEHHE BbIIBUTATh U
OMPOBEPraTh THUIOTE3bl HEMOCPEJACTBCHHO HMCIIONB3YIOTCS TPH PEIICHUW 3a1ad
€CTECTBEHHO-HAYYHOI'O I[MKJIa, B YACTHOCTH (PU3NYCCKUX 3a/1a4.

Llenp ocBOeHHs mporpamMmbl yueOHOro kKypca «l'eomMeTpus» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE WHIWBUAYaIbHBIX CIOCOOHOCTEH ydYalluXCs IMpH H3yYEeHUH
reOMETPHH, KaK COCTABIISIOIIEH IpeMeTHOM 00acTh «MaTteMaTuka u HHPOPMATHKA
yepe3 oOecreueHrne BO3MOKHOCTH MPHOOPETEHUS U HCIIOJIb30BaHus 0ojiee TITyOOKUX
TE€OMETPUUYCCKUX 3HAHHUM U ACHCTBHM, CICHIU(PUIHBIX T€OMETPHU, U HEOOXOIUMBIX IS
YCIIEIIHOTO0 TPO(GECCHOHATBHOIO0 00pa30BaHMs, CBSI3aHHOTO C MCIOJb30BAHUEM
MaTEMAaTHKH.

[IpropuTeTHBIMH 3aJadaMH Kypca TI€OMETpUH Ha YrIIyOJEHHOM YpOBHE,
PaCIIUPSIOIIMMH U YCHIHUBAIOITUME Kypc 0a30BOT0 YPOBHSI, SIBIISTIOTCS:

pacIIMpeHre TMPEJCTaBICHUS O IeOMETPHUM KaK YacTH MHPOBOH KyJIbTYPhI U
(bopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3U TCOMETPHH C OKPYIKAIOIIHM MHPOM;

(dbopMHpOBaHUE MPEACTABICHUS O IIPOCTPAHCTBEHHBIX (PUIypax Kak 0 BAKHEHIITHX
MaTEeMaTHYCCKUX MOJICIIAX, IMO3BOJSIOIIMX ONKMCHIBATh M HM3y4daThb Pa3HbIC SBICHUS
OKPY’KAIOIIEro MHpa, 3HAHHWE MOHATHWHOIrO ammapara mo paszzaeiny «CTepeoMeTpHsi»
y4eOHOTr0 Kypca T€OMETPHH;

(dbopMHpOBaHUE YMEHHUS BJaJ€Th OCHOBHBIMH IOHSTHSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMH CBOMCTBaAMH, 3HaHHE TeopeM, (GOpPMYysI U YMEHHE HX
MPUMCHATh, YMEHHS JOKa3blBaTh TEOPEMbl M HAXOAUTh HECTAHJIAPTHBIC CIIOCOOBI
pEIICHMS 3a/1a4;

(dbopMHUpOBaHHE YMEHHUS PACIIO3HABATH Ha YEPTEIKAX, MOJCIISIX U B PCAIbBHOM MUPE
MHOT'OI'PaHHUKH U TeJla BPaIlleHHS, KOHCTPYHUPOBATh FTCOMETPUUCCKHE MOICIIH;



dbopMupoBaHuE TMOHMMAaHUS BO3MOXKHOCTU AaKCHUOMATHUYECKOTO TMOCTPOCHUS
MaTeMaTU4eCKUX Teopui, (QopMHupoBaHHE TMOHUMAHHS POJU AKCUOMATUKU TMpHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHuE yMEHHUS BIAAETh METOJAMHU JOKa3aTeJbCTB W aJITOPUTMOB
pelieHns, YMEHUsI UX MPUMEHSTh, MPOBOJIUTH JOKa3aTEIbHBIE PACCYKICHHUS B XOJI€
pEelICHHUs] CTEepPEOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKUM COJACpPKAHUEM,
(dopMHpoBaHUE MPEACTABICHUS O HEOOXOJUMOCTH JO0KA3aTeIbCTB MpU 00OCHOBAaHUU
MaTeMaTU4YEeCKUX YTBEPXKICHUN U POJM aKCUOMATUKW B MPOBEICHHUM JETyKTUBHBIX
pacCyXIeHUM;

pa3BUTHE W  COBEPIICHCTBOBAHME  HMHTEJUICKTYaJIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN yyaluXxcs, MO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH,
KPUTUYHOCTHU MBIIIJICHUS, UHTEpEca K U3YUEHUIO T€OMETPUH;

dbopmupoBaHue (QPyHKIMOHAIBHOW TPAMOTHOCTH, PEJIICBAHTHONW TIE€OMETPUU:
YMEHHUS pacClo3HaBaTh TMPOSIBJICHUS TE€OMETPUYECKUX TIOHITUH, OOBEKTOB W
3aKOHOMEPHOCTEH B pEalbHBIX J>KU3HEHHBIX CHUTYyaIlUsX W TPU H3YYEHUU JPYTUX
y4eOHBIX  TMPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTCH,
MOJICIMPOBAHUS PEaJbHBIX CHUTyallud, HCCICIOBAHUS TIOCTPOCHHBIX MOJIETIEH,
MHTEPIPETAIIMU TTOTyUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMHU COZIEPKATEIIHPHBIMH JTUHUAMHU yueOHOTO Kypca «['eomeTpusi» B 10-11
kiaccax ABISIOTCS: «lIpsiMble W TIIOCKOCTH B MPOCTPAHCTBE», «MHOTOIrpaHHUKNY,
«Tena Bpamenus», «BekTopbl M KOOpPAMHATHI B MPOCTPAHCTBE», «JIBMOKEHHS B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHME «yMETh OIEPUPOBATH
MOHATUSMMY, PEICBAHTHBIMA I€OMETPUHU Ha YriryOiaEéHHOM ypoBHE o0yueHnus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJIep)KaTeIbHbIM JIMHUSM y4eOHOro Kypca, a
(dbopMHUpOBaHUE JOTUYECKUX YMEHUHN pacipenensieTcs He TOJIBKO M0 COACPKATEIbHBIM
JUHUSM, HO W 10 rojgaM oOydenus. CojepskaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ylibTaTaM  ocBoeHUsi DenepanbHOM  paboueid  MPOrpaMMbl,
pacnpenenéHHbIM 10 To1aM O0y4YeHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TPUHIMIHUAIBGHBIM  BOMpOCaM  OOydaromiuecss oOpalaiuch
HEOJHOKPAaTHO. OJTO IIO3BOJIIET OpPraHU30BaThb OBJAJEHUE TI'€OMETPUUECKUMHU
MOHATUSMU W HaBBIKAMHU TOCJIEIOBATEIBHO M TOCTYNATENbHO, C COOJIIOJICHHEM
MPUHIMINA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B OOIIYI0 CHCTEMY
T€OMETPUYECKUX TPEACTABICHUN YyYalIuXCs, pacmupsis U yriyomss e€, obpasys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

[lepexon kK M3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath  ycioBus s nuddepenmmanmm  oOydeHHS,  MOCTPOCHUS
WHJIMBUAYaJIbHBIX 00pa30BaTENbHBIX MPOrpamMM, 0OECIEeUUTh YriayOJEHHOE U3YyUYeHUE
F€OMETPHUH KaK COCTaBIISAIONICH yueOHOro npeamera «MaremaTHukay;



MOATOTOBHUTh YyYaNIUXCS K TPOJOIKCHUIO HM3YyYCHHS MATEMaTUKH C y4ETOM
BbIOOpa Oynymiet mpodeccun, obecrieurBas MPEEMCTBEHHOCTh MEXKIY OOIUM U
npodecCUOHATLHBIM 00Pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha usyuenue yuyeOHoro kypca «I'eomeTpusi» Ha yriiyOJIEHHOM YpOBHE OTBOJUTCS

204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).

2. COLEP’ KAHUE OBYUYEHUA

10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSI CTEpeoOMETpUU. Touka, mpsiMasi, TIIOCKOCTh, MPOCTPAHCTBRO.
[TonsiTe 06 aKCMOMATHYECKOM TTOCTPOSHUH CTEPEOMETPUU: AaKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3anMmHOE pacnonokeHwe TMpsSMBIX B IMPOCTPAHCTBE: IEpeceKarolInecs,
napasuieibHble M CKpellMBaroimuecs: npsiMbie. [Ipu3HaKku CKpEenIMBaIOMINXCs MPSMBIX.
[TapamienbHOCTh MPAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: MApaJUICIIbHBIE MPSMbIE B
IPOCTPAHCTBE, MAPAIEIBHOCTD TPEX MPSAMBIX, APATUICIBHOCTD IPSIMOM U IITIOCKOCTH.
[lapannenbHoe W IIEHTpabHOE MPOEKTHUpOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJlIeIbHOTO MpOeKTUpoBaHUA. M300pakeHue Quryp B mapajielibHON
OPOEKUMU. YTJIbl C COHANpPABICHHBIMU CTOPOHAMH, Yrol MEXAY MNPSIMBIMU B
MpOCTpaHCTBE. llapaiyieIbHOCTh IUIOCKOCTEW: MapajuieibHbIE IUIOCKOCTH, CBOWCTBA
napajuieNIbHBIX TIocKkocTel. [Ipocreiimme mpocTpaHcTBEHHBIE (PUTYPHI HA TUIOCKOCTH .
TeTpa’ap, Mapajuieienunes, HOCTPOEHUE CEUCHHIA.

[lepneHAUKYISIPHOCTh MPAMOM M IUIOCKOCTH: MNEPHEHAUKYISIPHBIE MpPSIMbIE B
IPOCTPAHCTBE, MPSAMbIE MapaJUICIbHbIE U MEPIEHAUKYISIPHBIE K MUIOCKOCTH, MPU3HAK
MEPIIEHANKYJIAPHOCTH NMPSIMOM U INIOCKOCTH, TEOpEMA O MPSIMOM MEPHEHAUKYIIAPHOU
mwiockoctu. OpToroHanbHOEe MpPOEKTHpOBaHWE. IlepneHANKyIsIp U HAKIOHHBIE:
paccTOsIHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT MPSAMOU A0 MJIOCKOCTH, TPOCKIIUS
burypsl  Ha  TUIOCKOCTb. [leprieHAUKYIAPHOCTh  IUIOCKOCTEM:  IMPU3HAK
MEPIIEHANKYJIAPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX NEPIEHINKYISApax.

VYriael B IpOCTPAHCTBE: YIrOJd MEXAY NPSIMOM M IJIOCKOCTBIO, IBYTPAHHBIN Yo,
JUHEWHBIA yroJ ABYrpaHHOro yria. TpéXrpaHHblil 1 MHOTOrpaHHbIe yriibl. CBOMCTBA
IJIOCKUX YIJIOB MHOrorpaHHoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX VYIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB JJIsI TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpPTKa MHoOrorpanHuka. I[Ipusma: n-yrosbHas
npu3Ma, npsmasi U HakJIOHHAs MPU3Mbl, OOKOBas W MOJIHASI MOBEPXHOCTb MPHU3MBI.



[Tapannenenunen, npsSMOYTOJIBHBIN Hapajielenune] U ero cBoictBa. Kpartuaiimume
IIyTH Ha MOBEPXHOCTH MHOTOTpaHHUKa. Teopema Dunepa. IIpocTpancTBeHHas TeopemMa
[Tugaropa. Ilupamuaa: N-yrojapHas NUpaMuaa, NMPaBUIbHAS U yCEUEHHAS MUPAMUIBL.
CpoiictBa pébep u OOKOBBIX TIpaHedl mnpaBWIbHON mnupaMuibl. I[lpaBuibHBIE
MHOIOI'PDaHHUKHU: TIIpaBUjIbHAsA IIpU3Ma U IIpaBUJIbHAs NUpaMuaa, [paBUJIbHAsA
TpeyrojibHas NUpPaMUJia U MPaBUIbHBIA TeTpasap, KyO. [IpeacraBienue o npaBUIbHBIX
MHOT'OI'PaHHUKAX: OKTa’dAp, JOAECKAAP U UKOCABIP.

Boruncienne 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOI OBEPXHOCTH U MOJHON OBEPXHOCTH MPSMON MPU3MBI, MJI0IIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM Mpu3Mbl. [11o1mans 60KoBO MOBEPXHOCTH U
IIOBEPXHOCTH IPAaBWIBHOM ITUPAMUBI, TEOPEMA O ILIOLIANA YCEUEHHOU IMPaMUIBL.

CummeTpuss B TNPOCTPAHCTBE.  ODJEMEHTHl  CUMMETPUM  NPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpHsT B MPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHS
napajulesienuneaa, CHUMMETpUs [PaBWIBHBIX [PU3M, CUMMETPUS [PABUIBHOMN
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JJIMHA HEHYJIEBOI'O BEKTODA,
BEKTOPBbl KOJUIMHEApHbIE, COHAIIPABJICHHbIE U IPOTHUBOIIOJIOKHO HAIPABICHHBIC
BEKTOpBbI. PaBeHCTBO BEKTOpPOB. JIEHCTBHUS C BEKTOPAaMH: CIOKECHUE M BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBoiicTBa
ClIOXKEeHUs1 BeKTOpoB. (CBOMCTBa yMHOXEHMsS BEKTOpa Ha 4ucio. [lonsarue
KOMILUIaHApHbIE BEKTOpbI. [IpM3HaK KOMIUIaHApHOCTU TpEX BeKTOpoB. [IpaBuiio
napajuienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOpaM. [IpsAmoyrosibHas cucreMa KOOpAMHAT B IIpocTpaHCTBE. KoopauHaThl
BekTOopa. CBA3b MEXAY KOOpAMHATAMYU BEKTOpPA U KOOpAUHATAMU TOYEK. YTOJ MEXIY
BeKkTOpamu. CKaJIIpHOE IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[lonsiTus:  UUIMHApPUYECKAas  TMOBEPXHOCTh, KOHUYECKAsh  IMOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, 00pa3yroIIne moBepxHocTei. Tena BpaieHus: MUIHHID,
KOHYC, YCEU€HHBIN KOHYC, chepa, map. Bzanmuoe pacmnonoxenue chepsl U IIOCKOCTH,
KacarenpHas IUIOCKOCTh K cdepe. M300pakeHune Tenm BpamieHUsT Ha TUIOCKOCTH.
Pa3zBéprka mununapa u konyca. Cummetpus chepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME MPIMOYTOTHBHOTO
napaenenunena u ciuenctsus u3 He€. OO0OBEM MPsSMON W HAKIOHHOW TPHU3MBI,
MWINHAPA, TUPaMUIB U KoHyca. O0BEM 11apa 1 mapoBOTO CErMEHTA.

KoMOwnHatmu Ten Bpaiiennst ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BucaHHas B IWIHHIID,
ommcaHHas okoyio mmHApa. [lepecedenne chepsl u mapa ¢ miockocTeio. Kacanue



mapa u cepbl MIOCKOCTHI0. [loHSITHE MHOrOTpaHHHMKA, OMUCAHHOTO OKOJIO CQephl,
cthepbl, BIUCAHHOW B MHOTOIPAaHHUK WJIH TEJIO BPAILICHHUS.

[Inomans MOBEPXHOCTH UWIMHJIpA, KOHYcCa, IUIOMAAb cepbl U €€ YacTeil.
[TogoOue B mpoctpanctBe. OTHOIIEHUE 00BEMOB, TUIONIAJIEH TOBEPXHOCTEHN MOT00HBIX
¢uryp. IlpeoOpa3oBanue mnomodusi, romorerus. PelieHue 3aaad Ha IJIOCKOCTH C
HCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedeHnil MHOTOTPAHHUKOB W TEJ BPAILCHUS: CEUYCHUS LWIMHApPA
(mapaJiieIbHO Y MEePIEeHINKYIISIPHO OCH), CeUeHHUs KOHYyca (TmapajuielibHble OCHOBAHUIO
U TIPOXOJISIIME Yepe3 BEPIINHY), CEUCHHS 11apa, METO bl TOCTPOEHUS CEUCHUIN: METO/T
CJI€I0B, METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METOJ TIEPEHOCA CEKYILIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanu HaJl BEKTOpaMHU. BEKTOpHOE YMHOKEHUE
BEKTOpOB. CBOICTBa BEKTOPHOTO YMHOXEHHUS. [IpsiMoyroyibHasg cucteMa KOOpJAUHAT B
npoctpancTBe. KoopauHaTe! BekTopa. Pasnoxkenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METO/]I MPU PEIICHUN FT€OMETPUUYECKUX 3a]1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmxenust mpoctpancTBa. OtobpakeHus. J[BuxeHus u papeHcTBO duryp. O6mue
CBOMCTBA JBWXXEHHM. BHIbl JIBUKEHUW: MapajuIeIbHBIA MEPEHOC, LEHTPAJIbHAS
CUMMETpHSI, 3€pKalibHasg CUMMETpPHs, MOBOPOT BOKpYyr mnpsiMoi. [IpeoOpazoBanus
nono6wus. [Ipsamas u cepa Ditnepa.

3. INTAHUPYEMBIE PE3YJIbTATbDI

JINYHOCTHBIE PE3YJIBTATDI
JIMYHOCTHBIC Pe3yJbTAaThl OCBOSHHUS MPOTPAMMBI YU4E€OHOTO IpPEaMEeTa «T€OMETPHSI»
XapaKTePU3YIOTCA:

1) rpa:xaaHcKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh TPAKTAHCKOW TMO3UIUU OOYYArOIIErocsi KaKk aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOINecTBa, MPEICTABICHUE O MAaTEMaTUYECKUX
OCHOBaX  (YHKIMOHMPOBAHHUS  PA3IUYHBIX  CTPYKTYp, SBICHHUH, MPOIEAYP
TpaXKJaHCKOTO 001IecTBa (BEIOOPHI, OMPOCH! U APYroe), yMEHHE B3aMMOJICHCTBOBATH C
COITMATbHBIMU HHCTUTYTAaMH B COOTBETCTBHUH C UX (PYHKIIUSIMHU U Ha3HAUCHUEM;

2) naTpuoOTHYECKOE BOCTIUTAHME:

c(hOpMHUPOBAHHOCTh POCCHMCKON TPAXKIAHCKONH HISHTHUYHOCTH, YBaXKCHHS K
MPOLUIOMY W HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSIM POCCUHMCKUX MATEMaTUKOB M POCCUHUCKOW MATEMAaTHYE€CKOM IIKOJBI,
HCIIOIb30BaHUE ITUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JyXOBHBIX IIEHHOCTEH POCCHUMCKOro Haponaa, CPOPMHPOBAHHOCTD
HPABCTBEHHOTI'O CO3HAHUSA, 3THYECKOTO MOBEICHUS, CBS3aHHOTO C MPAKTUYECKUM



MPUMEHEHUEM JOCTHKEHUHA HAYKH M AESTENIbHOCTHIO YYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIErO;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYasg O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 00OBEKTOB, 3a7ay, PELIECHUN, pacCyKIE€HUH, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEcax
310poBOro M Oe3zonmacHOro oOpasa >KW3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0pOBbIO  (30pOBOE THUTaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
perynsipHas pusudeckas akTUBHOCTD ), PU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CHIOPTUBHO-030POBUTENBHON I€ATEIBHOCTbIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTU TPYIOJt00US, UHTEPEC K PA3THUUHBIM
chepam mnpodecCHOHANTBHON JI€ITENbHOCTH, CBS3aHHBIM C MaTeMaTHUKONM u eé
NPUJIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiel npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIaHbl, TOTOBHOCTh U CIOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTSIKEHUU BCEH KU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMaTUYECKOM
HaIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYPhl, IOHUMAHUE BIUSHUS COLIMATIBHO-
SKOHOMHUYECKUX TMPOLECCOB HAa COCTOSHHE MPUPOJHOM M COUMUAIBHOW CpEnBbl,
OCO3HAHHME TIJIO0ATBHOTO XapaKTepa OHKOJOTHYECKHUX MpoOJeM, OpHUEeHTalus Ha
NpUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM IS PEIIeHUs 3a7a4 B 00JIaCTH OKPY’KaroIIe
cpenabl, IJIAHUPOBAHUE IIOCTYNKOB M OLEHKUM HUX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOr0 MO3HAHMUA:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHUMAaHHE MaTeMaTHYECKOMN
HAYKH Kak c(epbl 4eJIOBEUECKOM AESITENbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JISI
pa3BUTHA I1MBUJIM3ALMU, OBJIAJICHUE $3BIKOM MATEMaTUKM W MaTeMaTUYeCKOU
KyJIbTYpOU Kak CPEACTBOM IMO3HAHMSI MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysibTaThl OCBOEHHUSI MPOTpaMMbl y4eOHOrO MpeameTa
«MaremaTrKa» XapaKTEpPU3YIOTCS OBJIAICHUEM YHUBEPCAIbHBIMU HOZHABAMENbHHIMU
OelcmeusaMY, YHUBEPCALHBIMU KOMMYHUKAMUSHBIMU OCUCEUAMY, VHUBEPCATIbHBIMU
Pe2yIAMUSHbIMU OeUCTNEUAMU.



Vuueepcanvnvie noznasamenvuvie oeiicmeus, obecneuusarom hopmuposamue
0a306bIX KOCHUMUBHBIX NPOYECCO8 YyYawuxcsi (0c6oeHue Memooo8 NO3HAHUS
OKpydHCaloue20 Mupa,; npuMeHeHue 102U4ecKux, Uccie008amenbCKux onepayutl, ymeHu
pabomams ¢ unghopmayueti).

ba3zoBble JJornyecKkue NecTBUA:

BBISBJISATh M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEeMaTHYCCKUX
00BEKTOB, TIOHITHH, OTHOIICHWA MEXIY MOHATHAMH, (POPMYIUPOBATH OMPEIACICHHS
MOHATHH, YCTaHABIIMBAThH CYIIESCTBEHHBIH MPH3HAK KIACCHU(PUKAIMKM, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHHUS, KPUTEPUHU MPOBOJUMOrO aHAJIN3a;

BOCIIPHUHHMATh, bopMyIUPOBATH U peoOpa3oBbIBAThH CYXKJICHUS :
YTBEPANTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPCYUS B
dakTax, AaHHBIX, HAONIOMCHUAX W YTBEPXKACHHSX, MpeaiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

IPOBOJAUTH CaMOCTOSITEIBHO JIOKA3aTEIbCTBA MaTeMAaTHYCCKUX YTBEPIKICHUM
(MpsiMBIe W OT TIPOTHUBHOTO), BBICTPAMBATh ApryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BbIOMpATh c1OCO0 peleHns yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelIeHusi, BBIOUpaTh HanboJiee MOAXOMAIINNA C YIETOM CaMOCTOSATENBHO BBIEICHHBIX
KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKkue AeCTBHA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIENOBATEILCKUM HMHCTPYMEHT TO3HAHMS,
dbopMyIHpOBaTH BOMPOCH], GUKCUPYIOIIKE TPOTUBOpEUHE, MPoOIeMy, YCTaHABINBATh
UCKOMOE U JlaHHOe, (OPMHUPOBATH TUIIOTE3Yy, APTYMEHTHPOBATh CBOIO MO3UIIUIO,
MHEHHUE;

IPOBOJAUTH CaMOCTOSITENIbHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHHUE 10
YCTAaHOBIICHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOoro OO0BEeKTa, SBIEHUSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATENHHO (opMyIHpoBaTh OOOOIIEHHWS W BBIBOJBI IO pE3yJbTaTaMm
MPOBEIEHHOTO HAOIIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX
pe3yJbTaTOB, BHIBOJOB U 000OIIICHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MIPEATIOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh JeUnuThl WHGOpPMAIMU, JAaHHBIX, HEOOXOMMMBIX /IS OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a/1a4u;



BbIOMpaTh MH(GOPMAIMI0 M3 UCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPHPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHNUS;

CTPYKTYpHpOBaTh HH(MOpManuUIo, MNPEACTaBIATh €€ B pPA3IMYHBIX (QopMax,
WTIOCTPUPOBATh Tpaduuecky;

OLICHMBATh HAAEKHOCTh MH(OPMAIIMK IO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvrule KOMMYHUKAMUBHbLE oelicmaeus, obecneuusarom
CcGhOpMUPOBAHHOCMb COYUATbHBIX HABLIKOB VUAUWUXCHL.
Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUM C YCIOBUAMHU H
HEeJIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS 3a7a4i, KOMMEHTUPOBATh
MOJIYYEHHBIN PEe3yibTaT;

B XoJe OOCYXIEeHHs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBlI,
poOJIeMBl, peIraeMoi 3a/auu, BhICKA3bIBaTh WUJICH, HAIICJICHHBIC HA MOWCK PEIICHUS,
COTIOCTABJISITh CBOM CYXJCHHUSI C CYXJACHUSMH JIPYTMX YYaCTHUKOB JHajora,
OOHApyYXUBATh PA3IUYUE U CXOJACTBO MO3UIIUH, B KOPPEKTHOU hopme popMyIupoBaTh
pa3HOrIacus, CBOM BO3PAKECHMUS;

NPEJICTABISATh PE3YNbTAaThl PEIICHUs 3a/layd, SKCIEPUMEHTa, HCCIIEIO0BaHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3ajay
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

Vuusepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom — Qopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranusanus:

COCTaBIIATh IIJIaH, AJTOPUTM pEIICHUS 3aJaud, BBHIOMPATh CIOCOO pEIICHUs ¢
y4€TOM HMMEIOUIUXCSI PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQ/ICTh HABBIKAMH TO3HABATEIBHONW PEQIICKCUU KaK OCO3HAHUWS COBEPIIAEMBIX
JEHCTBUH ¥ MBICIUTEIBHBIX TMPOIECCOB, HX pEe3yJIbTaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTpPOJIA Mpoliecca W pe3yjbTaTa PEelICHUs MaTeMaTUYECKOU
3a/1a4u;

OpeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU PELICHHH 3ajadH,
BHOCUTbh KOPPEKTUBBI B JIESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU U YCJIOBUSIM, OOBSCHATH HMPUUYHHBI
JOCTH)KEHUS WM HEJOCTHXKEHMSI PE3YJIbTAaTOB JIEATEIIbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€TEIbHOCTD:



MOHUMAaTh M HCIOIb30BaTh NPEUMYLIECTBA KOMAHJHOM W WHIWBHUIYaJbHOU
paboThl NpU pelIeHUH y4eOHBIX 3aJa4, IPUHUMATh LEJIb COBMECTHOU IESITENbHOCTH,
IUIAaHUPOBATh OPraHM3alMI0 COBMECTHOM paloThl, pacnpenensTh BUAbI padoT,
JIOTOBApUBAThCSA, OOCYXXIAaTh TMPOILECC U pe3yldbTaT pabdoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYMINOBBIX (opmax paboThl (00CYXkAeHUS, OOMEH MHEHHUH,
«MO3TOBbI€ IITYPMbI» W HHbBIE), BBIIOJHITH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JIEUCTBHS C APYTMMH YI€HAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B
00U IPOJYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K xoniy 10 knacca oOyvaromuiicst HAy4UTCS:

¢CBOOOTHO ONIEPHPOBATH OCHOBHBIMU TOHITHUSIMHU CTEPEOMETPHH IMPU PEIICHUU
3aJ1a4y ¥ TPOBEJICHUN MAaTEMaTHICCKUX PACCYKICHH;

oIIPUMCHATh AKCHOMBI CTEPEOMETPHUH U CJCJACTBHS W3 HHX TPH PEIICHUHU
TCOMETPUYCCKUX 3a/1a4;

eKJIACCU()UIIMPOBATh B3aMMHOE PACIOJIOKCHHE TMPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEN B MIPOCTPAHCTBE;

¢CBOOOJTHO OTEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C YIJlaMHd B IIPOCTPAHCTBE:
MEXI1y IPSIMBIMH B IIPOCTPAHCTBE, MEXK]TY MPSIMON U MIIOCKOCTHIO;

¢CBOOO/THO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

«CBOOO/THO pacCIiO3HABATh OCHOBHBIE BUbl MHOTOTPAHHUKOB (TIpU3Ma, TUPAMUIA,
IPSIMOYTOJILHBIN Mapajuienenumne, Kyo);

eKJIACCH(PUIIUPOBATH MHOTOTPAHHUKH, BRIOUpAst OCHOBAHUS IS KJIaCCU(PUKAIIIY;

«CBOOO/THO OTIEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C CEUEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

*BBITIONHATh TMapajuleNIbHOE, LEHTPAIbHOE M OPTOTOHAIBHOE MPOEKTHPOBAHHUE
¢buryp Ha MIOCKOCTh, BBIMOIHATH U300paKeHUS PUTYP HA IIIOCKOCTH;

eCTPOUTH CEUEHUSI MHOTOTPAaHHUKOB PA3THMYHBIMU METOJAMH, BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY,
COOKY, CHU3Y;

eBBIUUCIISATh TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, MUpaMUia),
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYT;

«CBOOOTHO OMIEPUPOBATH TOHITHUSIMU: CAMMETPHS B TIPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI;

eCBOOOJTHO  OMEpUPOBATh TMOHSATHUSMH, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJIMHATAM B TTPOCTPAHCTBE;

BBITIONHSATH JICHCTBUS HAJl BEKTOPaMU;



epEIIaTh 33/1aYU Ha JIOKA3aTEIIBCTBO MATEMATUYECKUX OTHOIICHUN U HAX0XKICHHE
TCOMETPUYCCKUX  BEJIMYMH, TPUMEHSIS W3BECTHBIC METOABI TPH  PEHICHUU
MaTeMaTHYECKUX 33714 MOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOXKHOCTH;

o[IPHMCHATh  MPOCTEHIINE  TPOrpaMMHBIC  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

eU3BJICKATh, NPEOOPA30OBHIBATE W  HHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (GUTypaX, NPEJACTABICHHYIO Ha dYepTekax H
PUCYHKaX;

oIIPUMCHSATH TOJYUCHHBIC 3HAHWS HA TPAKTHUKE: CPAaBHWBATh W aHAJTU3HPOBATH
peaNbHBIC CUTYallUH, MPUMCHATh M3YUYCHHBIC TOHSTHS B IMPOIIECCE MOMCKA PEIICHUS
MaTEeMaTUYECKU C(HOPMYIUPOBAHHONW MPOOJIEMBI, MOJICIUPOBATh PEAIbHBIC CUTYaIUH
Ha S3BIKC TEOMETPHH, WCCIICIOBATh TOCTPOCHHBIC MOJEIN C HCIOJb30BaHUEM
TCOMETPUYCCKUX TIOHATHH W TEOopeM, amnmapara ajreOpbl, peliaTh MpPaKTHUYSCKUE
3aJ1auy, CBA3aHHBIC C HAXOXJICHHUEM IT'€OMETPHUCCKUX BEJINYUH;

eIMETh MPEJICTABICHUS 00 OCHOBHBIX 3TAIaX Pa3BUTHUS T€OMETPUH KaK COCTaBHOU
JacTH PyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.

K xoniy 11 kiacca oOyvaromuiicst HAy9UTCS:

eCBOOOJTHO  OINEPUPOBATHh IMOHATHSIMH, CBS3aHHBIMH C I[HJIHHJIPUYCCKOM,
KOHUYECKOH U chepruecKor MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOITYUECHHUS;

eONEPUPOBATh TMOHSTHSIMH, CBSI3AHHBIMA C TeJaMU BpAlCHMs: MWJIMHIPOM,
KOHYCOM, c(hepoil U mapom;

epacro3HaBaTh Teja BpalleHus (IUIMHAP, KOHYC, cdepa U map) U OOBSCHATH
CIIOCOOBI MOTYUYEHUS TEN BPAIEHUS;

eKJIaCCU(UIIMPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;

*BBIUUCIISITh BEJIMYMHBI 2JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHusl, 00bEMBI U
TUTOIIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpAIICHHs, TEOMETPUUECKUX TEN C
npuMeHeHHeM GOopMYIT;

eCBOOOJTHO OMEpUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHALUAMH Tel
BpalIeHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cepy W OMUCAHHBIN
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS;

eBBIUUCIISITh COOTHOIICHHUS MEXAY IUTOMAASIMU TIOBEpXHOCTEH U o0BEMamu
IMOJTOOHBIX TEI;

eM300paKaTh U3ydaeMble (PUTYpHI, BBITIOTHATH (BBIHOCHBIC) IIOCKUE YEPTEKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEII
BpaICHUS;

eU3BIICKATh, WHTEPIPETUPOBATH U  MPEOOpPa3oBBIBATH HWHOOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (HUTypax, MPEACTABICHHYI0O Ha dYepTekax u
PUCYHKAX;

«CBOOOTHO OTIEPUPOBATH IMOHSATHEM BEKTOP B MIPOCTPAHCTBE;



*BBITIOJIHATH ONEPALIMU HAJl BEKTOPAMU;

*33/1aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHUCTEME KOOPIMHAT;

epelIaTh T'€OMETPUYECKUE 3aJaYM HA BBIYMCIEHUE YIJIOB MEXAY MNPSAMBIMU U
IJIOCKOCTSIMHM, BBIYMCJIEHHUE PACCTOSIHUA OT TOYKHA 10 IUIOCKOCTH, B IIE€JIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/A IIPU PEUICHUH;

«CBOOO/THO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUIM;

BBHITIOJIHATH U300paKEHNS MHOTOTPAHHUKOB U TEJ BpallleHUs MIPU NapajuieIbHOM
NEePEHOCE, IIEHTPATbHOW CUMMETPHUH, 3€PKATBHON CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
npsMoH, TpeoOpa3oBaHusl MOA00US;

eCTPOUTHh CEYEHUS] MHOTOIPAHHMKOB M TEJI BpALICHMS: CEUYCHUA UIUIUHIAPA
(mapayiieTbHO Y MEPIECHINKYIISIPHO OCH), CEUEHUs KOHYca (MapasuieibHble OCHOBAaHUIO
U TIPOXOJSAIINE YePe3 BEPIINHY), CCUCHHS 11apa;

*HICTI0JIB30BATh METOBI MOCTPOCHUS CEYEHUM: METO/1 CIIEJIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHMUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;

¢JI0KA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

e[I[PUMEHSTh Te€OMETpUueckue (HaKThl JJIs PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEIOoIarauX HECKOJIBKO 1IAaroB PelIeHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOM M HEsIBHOU (popMme;

epeIIATh 33J1aYU HA JI0KA3aTEIbCTBO MAaTEMAaTUUECKUX OTHOLIEHUM U HaX0XKICHUE
FeOMETPUYECKUX BEJIUYMH;

e[[DUMEHATH IPOIPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a/1a4;

*[[PDUMEHATH IOJyYCHHBIE 3HAHWs Ha IPAKTUKE: CPABHUBAThH, aHAIM3UPOBATh U
OLICHUBATH PEAIBHBIC CUTYAllUH, IPUMEHATHh U3yUYCHHBIE MTOHATHUS, TEOPEMBI, CBOMCTBA
B TIpollecce IMOMCKAa peHIeHUs MaTeMaTU4YecKd CHOPMYIUPOBAHHOM MPOOIIEMBI,
MOJEIMPOBATh PEAIBHBIE CUTYAllUH HA SI3bIKE T€OMETPUH, UCCIEA0BATH IOCTPOCHHBIE
MOJIEIH C WCIIOJIb30BAHUEM F€OMETPUUYECKUX MOHITHI U TEOPEM, almapara aireopsl,
pelarh NPakTUYECKUE 3a1a4H, CBSI3AHHBIE C HAXO0XKIECHUEM I'€OMETPUYECKUX BEJINYNH;

eIMETh MPEJICTABICHUS 00 OCHOBHBIX 3TAIMaX Pa3BUTHUS T€OMETPUH KaK COCTABHOU
qacTh yHIaMEHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Komuuec
HaszBanue
TBO OCHOBHOE COAEpKaAHUE OCHOBHBIE BUIbI I€STETBHOCTH yUAIINXCS
paznena (TeMbl)
4acoB
Breneunue B 23 OcHOBHbBIE TPOCTPAHCTBEHHBIC (PUTYPHI. OnpeaensTh MIOCKOCTh Kak PUrypy, B KOTOPOU

CTEPEOMETPUIO

[TonsiTst cTEpeOMETPHH: TOUKA, TIpsIMasl,
MJIOCKOCTH, TPOCTpaHCTBO. OCHOBHBIE
npaBujia U300paKeHUsl Ha PUCYHKE
MJIOCKOCTH, apaJIJIeTIbHBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KA.
[lonsiTus: nmepecekaromuecs mIOCKOCTH,
NepeCceKarouecs mpsiMas U MI0CKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHuk#, n300pakxeHue
POCTEHIITNX MMPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMUX O0BEKTOB. AKCHOMBI
CTEpPEOMETPHH U TIEPBbHIE CIECACTBHS U3
HUX.

Crioco0pbl 3a/1aHus MPSMBIX U TIOCKOCTEH
B [IPOCTPAHCTBE.

O0603Ha4YeHHSI TIPSAMBIX U TUTIOCKOCTEH.
Ceuenus. M3o0pakeHune ceueHui
MUPaMUIbI, KyOa v IPU3MBI, KOTOPBIC

BBITIOJIHACTCA MIIaHUMETpHUs. Jlenate npocreitme
JIOTUYECKHUE BBIBOJBI U3 aKCUOMATHKHU INIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATHHBIX 00HEKTOB,
UJeaIn3alMeN KOTOPBIX SIBJISIFOTCSI aKCHOMBI
reomeTpud. M3yuars, IpUMEHSTh NPUHIUIIBI
MIOCTPOEHUSI CEYCHHUI.

Hcnonb30BaTh 1151 MOCTPOSHUSI CEUEHUN METOT
CJI€ZI0OB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS,
METOJ IIEPEHOCA CEKYIIEH TNIOCKOCTH. Pemath
CTEPEOMETPUUECKHE 3a/1a4H:

Ha OIpeJIeJICHUE BHU1a CEYCHUS U HAXOXKICHUE €ro
TJIOMIAIA. AKTYalIu3upOBaTh (PaKThl U METOIbI
TUTAHUMETPHUH, PEJIEBAHTHBIE TEME, POBOJIUTH
aHAJIOTHH.

Hcnonp30BaTh Npu peICHUN 3a/1a4 CIEAYIOIINE

IIAHUMCTPUYICCKHUC (baKTBI Hn MCTOObI.




IpoOXOAAT yepe3 ux péopa. MzobOpaxenue
NIEPECEUYEHUS MTOTYUYECHHBIX NIJIOCKOCTEN.
PackpammBanue moCTpOESHHBIX CEUEHUN

Pa3sHbIMHU LBETAMM.

Merton ciienoB A1 IOCTPOEHUS CEYEHMU.
CBolicTBa nepeceyeHuid MpsIMbIX U
rockocren. [loctpoenue ceuenuu B
nupamuie, Kyoe mo Tpém Toukam Ha
pé6pax. Co3naHne BBIHOCHBIX YEPTEKEH U
3aIKCh [IATOB MTOCTPOCHUS.

[ToBTOpenue mianumerpun. Teopema o
IPOIOPIIMOHATBLHBIX oTpe3kax. [Tomobue
TpeyrojapHUKOB. Teopema Menenas.
Pacuérel B ceueHHsIX Ha BBIHOCHBIX
yeprexax. ctopust pa3zBuTus
IJIAHUMETPUU U CTEPEOMETPUU

Teopembl Dajteca 1 0 TPONOPLUOHAIBHBIX
OTpe3Kax. AJTOpUTM JEJEHUs OTpe3Ka Ha N
paBHBIX yactel. Teopema MeHenast.
PaBHOOEApeHHBI TpeyroasHUK. PaBHOCTOpOHHMIA
TPEYIrOJIbHUK.

[IpsiMoyTOnbHBIN TpeyronbHUK. CBOWCTBO CpelHEM
JMHUM TpeyronbHuKa. CBOMCTBO OMCCEKTPUCHI YIJia
TpeyroiabHuka. CBOMCTBO MEUAH TPEYTOJIbHUKA.
[Tpuznaku nmogo0Ous TpeyroibHUKOB. [lomyyars
Ipe/ICTaBIeHUsI 00 OCHOBHBIX dTanax pa3BUTHUS
reOMETPUH KaK COCTaBHOM 4YacTu (pyHIaMeHTa
Pa3BUTHUS TEXHOJIOIUI

Bzaumnoe
pacIoioKEHUE
MPSIMBIX B
MPOCTPAHCTBE

B3anmMHoe pacnosnokeHue npsiMbIX B
npoctpancTBe. CKpEenMBarOIINECs
npsimMble. [[pu3Haky CKpelmnBaommnXcs
IPSIMBIX.

[TapanienbHbie PSAMbIE B IPOCTPAHCTBE.
Teopema 0 CyIIECTBOBAaHUU U
€IMHCTBEHHOCTH IPSMON NapajuieIbHON
JAHHOW MPSIMOU, MPOXOISIIEN Yepes

KnaccudunmpoBaTs B3aMHOE pacCIioNIOKEHUE
NPSIMBIX B MPOCTPAHCTBE, MILTIOCTPUPYS
PUCYHKaMU U MIPUBOJS IPUMEPHI U3 peajJbHON
)KU3HU. JloKa3bIBaTh TEOPEMY

O CYILLIECTBOBAHUHU U €IUHCTBEHHOCTH
MapajyIeIbHOU NPSIMOU, MMPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEW HA APYrOol MPsMOi;
JEMMY O MEPECEYEHNUH TUIOCKOCTH ABYMS




TOYKY MPOCTPAHCTBA U HE JIEKAIIEW Ha
JAHHOW IPSIMOM.

JleMma 0 niepecedyeHuu napaieIbHbIX
NPSAMBIX IUTOCKOCTBIO. [[apannenbHOCTh
TpEX npsAMBIX. Teopema o TpEx
napajuIeNIbHbIX IPSIMBIX.

Teopema 0 CKpemMBAIOMINXCA MPSIMBIX.
[TapamienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoektupoBaHus. M300paxkeHne pa3HbIx
buryp B napasuienbHON IPOEKIINH.
LeHTpanpHast IpOEKIUSI.

VYT0JI ¢ COHAIIPaBICHHBIMA CTOPOHAMU.
Yron Mexny npsAMbIMH. 3a1add Ha
JI0Ka3aTeIbCTBO U UCCIIEOBAaHNUE,
CBSA3aHHBIC C PACIIOJIOKEHHUEM IIPSIMBIX B
IIPOCTPAHCTBE

NapaJuIeIbHBIMHU NPSMBIMU; TEOPEMY O TPEX
napajuIeNIbHBIX OPsIMbIX. /[[0Ka3pIBaTh MpHU3HAK
CKPELIMBAOLINXCS MPSAMBIX, TEOPEMY O
CKpELIMBAONIMXCS NPSAMBIX. JlOKa3bIBaTh TEOPEMY
O PABEHCTBE YIJIOB C COHAINPABICHHBIMU
ctopoHamMu. OOBSACHATD, YTO HA3BIBACTCS
NapajieIbHbIM U LEHTPAJIbHBIM MPOEKTUPOBAHUEM
Y KaK BBINOJHIETCS TPOEKTUPOBaHUE (hUTyp Ha
MJI0CKOCTh. Jl0Ka3bIBaTh CBOKCTBA NAapaJIEIbHOTO
IIPOEKTUPOBAHUSL.

N300paxkath B napaieabHON NPOEKIIUH Pa3HbIE
reoMeTpUYeCKUe PUrypsbl.

Pemrate crepeoMeTpuyeckue 3a1aud Ha
JI0Ka3aTeNbCTBO U UCCIENOBAHUE, CBSI3AHHBIE C
PaCIOI0KEHUEM MIPSIMBIX B TPOCTPAHCTBE.
[IpoBOANTH AOKA3ATENIbHBIE PACCYKIACHUSA MIPU
pELIEHNH T€OMETPUYECKUX 3a/1a4, CBA3aHHBIX CO
B3aUMHBIM PAaCIIOJIOKEHUEM MPSIMBIX B
npoctpancTBe. CpaBHUBATH, aHATU3UPOBATH U
OLICHUBATh YTBEPKACHUS C LEIIbIO BBIABICHHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxeHui. MoiennpoBaTh peajbHble CUTYaLlNH,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJI0KEHUEM MPSIMBIX
B IIPOCTPAHCTBE, HA SA3BIKE T€OMETPUH.
HccenenoBaTh MOCTPOCHHBIE MOJETN C
VCIIOJIb30BAHUEM I'€OMETPUYECKUX TOHATUHN U




TEOpeM, armapaTa aireopsl, HUPPOBBIX PECYPCOB.
[lony4ath npeacTaBiIeHUE O HEHTPATbHOM
IPOEKTUPOBAHUU W 00 UCTOPUU PAdOT MO TEOPUH
MIEPCIIEKTHUBBI

[TapamnensHOCT
b MIPSAAMBIX U
IUIOCKOCTEH B
IIPOCTPAHCTBE

[ToHATHA: TApATUIEIBHOCTD IPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak mapauieIbHOCTH NIPAMOU U
mockocT. CBOMCTBA MapaieIbHOCTH
MPAMOM U TJIOCKOCTHU. ['eomerpruueckue
3a7a4yd Ha BBIYMCJICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C

MapalICIIbHOCTBIO IIPAMBIX U IUIOCKOCTEH

B ITPOCTPAHCTBC. HOCTpOGHI/IG CCUCHUA,

MPOXOJIAIIETO Yepe3 JaHHYIO MPSMYIO Ha

YEpTEKE U NapaJIEIbHOTO APYroi
npAMour. PacduéT oTHOIICHUH.
[TapannenbHast IpoOEKLMs, TPUMEHEHHE
JUISL TIOCTPOCHMSI CeUeHU Kyba u
napajuiesienumnena.

CaoiicTBa napasuienenuneaa u Npu3Mabl.
[Tapannensnsbie iockoctu. [Ipuznaku
MapayIeIbHOCTH ABYX IJIOCKOCTEM.
TeopemMa 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOSAIIECH Yyepe3 TOUKY, HE

KnaccuduumpoBaTh B3aMHOE pacloNoKeHUE
MPSIMOM U TIJIOCKOCTU B MPOCTPAHCTBE, MPUBO/IS
COOTBETCTBYIOIIIUE MPUMEPHI W3 PEAIbHON KU3HHU.
®opmynupoBaTh ONpe/IeIeHe MapauieIbHbIX
NPSIMOM U TIJIOCKOCTH. JloKa3bIBaTh MPU3HAK O
napayIeIbHOCTH MPSIMOM U TITIOCKOCTH; CBOMCTBA
napayIeIbHOCTH MPSIMOM U TIIOCKOCTH.

Pemath crepeomeTprueckue 3aja4i BEIYUCICHUS U
JTI0KA3aTeIbCTBO, CBSI3AHHBIE C TAPAJIJIEIBHOCTHIO
NPSIMBIX U TUIOCKOCTEH B IpocTpaHcTBe. Pemath
MPAKTUYECKUE 3a/1a4yu Ha TIOCTPOCHHE CEUCHUN Ha
yeprexax TeTpadzpa u napaiienenumnena. Pemars
CTepEOMETPUUECKHE 3a]Ja4H, CBSI3aHHBIC C
MOCTPOCHUEM CEUCHUM MIIOCKOCTHIO.

[IpoBOANTH JIOTUYECKH KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS TPU PELICHUU
TEOMETPUYECKHUX 33/1a4 CBSI3AHHBIX C
MapayIEIbHOCTBIO TNIOCKOCTEM.

CpaBHMBATh U aHAJIU3UPOBATH PEATbHBIE CUTYAIUH,
CBSI3aHHBIE C MapaLICIbHOCTHIO IPSIMOM U
IJIOCKOCTH B MPOCTPAHCTBE; MOJIETUPOBATH




MPUHAJICKAILYIO JAHHOW MIIOCKOCTH U
CJIENCTBUA U3 HEE.

CBoiicTBa MapauiesIbHbIX IIJIOCKOCTEN: O
NapajuIeIbHOCTH MPSAMBIX [TEPECECUEHUS
IIPU IEPECEYEHUU ABYX NapAJIIETBHBIX
IUIOCKOCTEN TpeTheil; 00 oTpe3kax
NapajuIeNIbHbIX IPSIMBIX, 3aKIFOYEHHBIX
MEXy NapaJJIEIbHBIMU IIJIOCKOCTAMHU; O
NIEPECECYEHUN MIPSMOU C IBYMS
napaieJIbHbIMU IIOCKOCTSIMU

peaybHbIe CUTYaIluH, CBSI3aHHbBIE C
NapaJyIebHOCTBIO MPSIMOMN U TNIOCKOCTHU B
MIPOCTPAHCTBE, HA S3BIKE TEOMETPUHN

IleprienquKyIsip
HOCTb IIPSIMBIX U
IUIOCKOCTEN B
IIPOCTPAHCTBE
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[ToBTOpenue: Teopema Iludaropa Ha
MJIOCKOCTH, TPUTOHOMETPHS
IPSAMOYTOJIBHOTO TPEYTOJbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienenurnena. Beruncienne 1uuH
OTPE3KOB B KyO€ U MIPSMOYTOJIbHOM
napauielIeuIesie.
[lepneHAUKYJISIPHOCTH TIPAMOU H
ockoctu. [Ipusnak
NEPIECHAUKYISIPHOCTH IPSMOU U
IJIOCKOCTH. Teopema 0 CylnecTBOBaHUM U
€IMHCTBEHHOCTH MPSIMOM, MPOXOAAIIECH
4yepe3 TOUKY IPOCTPAHCTBA U
NEPIECHAUKYISIPHON K IUIOCKOCTH.
[I;mockoCTH M IEpNEHANKYISPHBIE UM
npsiMasi B MHOTOIpaHHUKaXx.

AKTyan3upoBaTh (PaKkThl U METOIbI TUIAHUMETPUH,
pelieBaHTHBIE TEME, MPOBOJIUTH AHAJIOTUHU.
DopMyIUpOBaTh ONPEACIICHHUS:
NEPIEHAUKYJISPHBIX MPSIMBIX B MPOCTPAHCTBE;
OIpEeJIENICHUE MPAMOM, MEPIICHANKYIISIPHON K
IJI0CKOCTH. J[OKa3bIBaTh: IEMMY O
NEPIEHIUKYIIPHOCTU JBYX HNapaJlIEIbHbBIX IPSIMbIX
K TPEThEH MPSIMOW; TEOPEMBI O CBSI3U MEXIY
MapaJIEIbHOCTBIO MPSIMBIX U UX
MEPIEHAUKYISIPHOCTBIO K INIOCKOCTHU. [[0Ka3bIBaTh:
TEOPEMY, BBIPAKAIOLIYIO ITPU3HAK
MEPIICHAUKYISIPHOCTH IPSAMOU U TIIOCKOCTH;
TEOpeEMy




[TeprienauKyIISp U HAKJIIOHHA.
[locTpoenue nepneHauKyIsApa 13 TOUYKH
Ha MPSAMYIO.

TeopeMa 0 TpEX NEePIEHAUKYIAPAX
(mpsiMast 1 0OpaTHast). YToa MexIy
CKpeluBaromuMucs npsaMeiMu. [Tonck
NEPIEHANKYISPHBIX MPAMBIX C TTOMOIIBIO
NEPNEHANKYJIISIPHBIX MIIOCKOCTEN
OpToronaiapbHOE NPOEKTUPOBAHHUE.
[TocTpoenue ceuenuii kyda, mpU3MBlI,
PaBUJIIbHOM MUPAMHUJIBI C TTOMOIIBIO
OpTOrOHAJIBHOM MpoeKuu. CuMMeTpus B
IPOCTPAHCTBE OTHOCUTEIBHO IIOCKOCTH.
[lnockocTn cuMMeTpuil B
MHOrorpaHHukax. [Ipuznak
NEPNEHIUKYISPHOCTHU MPSMOU U
IJIOCKOCTH KaK CJIEACTBUE CUMMETPUHU.
[IpaBuiIbHBIE MHOTOTPAaHHUKH

Pacuér paccrosHui OT TOUKH 10
riockocTu. CrocoObl OMyCTUTh
NEPICHAUKYJIISAPBL: CAMMETPUS, CIIBUT
TOYKH M0 NapaieabHon npsamoit. CaBur
10 HEMAPAJUISIBHON NPSAMON, U3MEHECHUE
paCCTOSHUI

O CYILLIECTBOBAHUU U €JUHCTBEHHOCTH IIPSMOH,
IIPOXOIAIIECH Yepe3 NJaHHYIO TOUKY U
MIEPIICHAUKYIIIPHON K TaHHOM IIJIOCKOCTH.
N300paxkaTh B3aUMHO NEPIEHIUKYISIPHBIE TPSIMYIO
U IIJIOCKOCTb.

®opmyIMpOBaTh CBOMCTBO NEPIECHAUKYJIISAPA 110
OTHOILLIEHUIO K IUIOCKOCTH.

IlonydaTs npencraBiaeHUE O 3HAYEHUN
NEePHeHANKYJIIsipa A IpYrux obsiacteid HayKu
(pu3suka, sHEpreTHkKa, Jia3epHbIE TEXHOJIOTUH), B
peanbHOM KU3HU (TEXHHUKA, OKPYKaroIast
o0cTaHoBKa). Jloka3bIBaTh yTBEPXKICHUS,
CBSA3aHHBIE C IPOCKLIUEN MPSIMOMN Ha IJIOCKOCTD,
HEIEPIIEHIUKYJIAPHYIO K 9TOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX MEPIEHIUKYIIAPAX U
TEeopeMy 0OpaTHYIO TeopeMe O TPEX
neprenaukyaspax. [lomyuats npeacrasienue o0
OpPTOTOHAJIBHOM IIPOEKTUPOBAHUU. JlOKa3bIBaTh
TEOpPEMY O IPOEKIUU TOYKHU Ha MPAMYIO.

Pemrate crepeoMeTpruyeckue 3a1a4u, CBsI3aHHbIE C
NEPIEHAUKYIIPHOCTHIO IIPSIMOM U IIIOCKOCTH.
Pemrats npuknanHele 3aa4u, CBA3aHHBIE C
HAaxO0KJICHMEM I'€OMETPUYECKUX BeIN4YuH. Pemars
CTEPEOMETPUUECKHE 3a/1a4U, CBSI3aHHBIC C
[IPUMEHEHHUEM TEOPEMBI O TPEX NMEPIECHAUKYIIAPAX,




HaXO0KJICHUEM PACCTOSIHUM, TOCTPOECHUEM
npoekunid. CpaBHUBAaTh U aHAJIM3UPOBAThH
YTBEPKIAECHUS C LIEJIbIO BBISIBIICHUS JTOTUYECKHU
KOPPEKTHBIX M HEKOPPEKTHBIX PACCYKICHUM.
AHanmU3UpoOBaTh U MOJEIUPOBATh HAa A3BIKE
T€OMETPHUH PEAJIbHBIE CUTYAllNH, CBA3aHHBIE

C NEPHEHAUKYISIPHOCTHIO MPAMOM U TUIOCKOCTH;
MCCIIEN0BATh TIOCTPOCHHBIE MOJIENIN, B TOM YHUCJIE U

C UCIIOJIb30BAHHECM allllapaTta aJIFC6pBI

VYrusl n 16 [ToBTOpEHUE: YrOa MEXKIY NPSIMBIMU Ha AKTyanu3upoBaTh (GaKThl U METOJIbI TNIAHUMETPUH,

pacCToAHNA IJIOCKOCTH, TPUTOHOMETPUS B pelIeBaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
IIPOM3BOJILHOM TPEYTOJIbHUKE, TeOpeMa DopMyIupOBaTh ONPEACIICHUE ABYTPAHHOIO YIJIA.
KOCHHYCOB. [ToBTOpEHHE: YTOa MEKITY Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX JIMHEHHBIX
CKPELIMBAIONINMUCS IIPSIMBIMU B YIJIOB ABYTPAHHOTO YIJIA. KHaCCI/I(bI/IHI/IPOBaTB

npocTpaHcTBe. ['eomeTprueckue Metoapl | ABYI'PAHHBIC YTJIBL B 3aBUCHUMOCTH OT HX TPayCHOH

BBIYHCIICHHS YT MEKIY IPAMBIMH B Mepbl. DOpMyIMPOBATh ONPENEIIEHUE B3aUMHO

MHOTOIPaHHHKAX. I[ByrpaHHLIﬁ YTOIL MNCPIICHAUKYJLIPHBIX IIJIOCKOCTCH. I[OK&?)I)IB&TI)

. . TEOpPEMY O MPU3HAKE MEPIIEHAUKYISIPHOCTH JIBYX
CBOMCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO PEMY O TIp PHCHAMKY P By

yria.
[IeprieHAUKYIJISIPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
miockocreit. [Iprusnak
MEPIECHAUKYISIPHOCTH IIJIOCKOCTEH;
TE€O-peMa O MPAMOU NEPECEUECHUS IBYX

IIJIOCKOCTEM.

®opmMyNIUPOBATH CIEACTBUE

(U3 MpU3HaKa) 0 NEPHEHAUKYISPHOCTH IIJIOCKOCTH,
KOTOpas NEPNEHIUKYIISIPHA NPSIMOM, 110 KOTOPOH
MIEPECEKAOTCA IBE INIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €r0 CBOMCTBAX;




IIJIOCKOCTEN NEPIEHAUKYIIPHBIX TPEThEU
IJIOCKOCTH.

[IpssmoyroJibHBIN Napaiienenunesn; Kyo;
U3MEPEHUS, CBOKMCTBA IPSIMOYTOJIBHOTO
napajuiesnenunena. Teopema o 1uaroHajlIu
IPSAMOYTOJIBHOTO Mapajulesienuneaa u
cneacTBue n3 He€. CTepeoMeTpUUYECKUE U
NPUKJIAHBIE 33/1a4, CBSI3aHHBIE CO
B3aUMHBIM PaCIIOJIOKEHUEM MPSAMBIX U
ockocTH. [loBropeHue:
CKpEILMBAOLINECS TPSIMBIE,
IapajuieabHbIe INIOCKOCTU B
CTaHJAPTHBIX MHOTOrpaHHukax. [lapa
IapaJUIeIbHbIX IIJIOCKOCTEN Ha
CKPEIIMBAIOLIUXCS TIPSAMBIX, PACCTOSTHUE
MEK1y CKPEILIUBAIOIINMUCS IPSIMBIMU B
IPOCTHIX cuTyanusax. Onmyckanue
IIEPIICHAUKYJISIPOB, BBIYUCIICHUE
PACCTOSIHUM OT TOYKH JO TOYKH; MPSIMOWU;
IJIOCKOCTH. BeIunciienne pacctossHun
MEXKy CKPELIUBAIOLIUMUCS IPSIMBIMU  C
IIOMOILBIO NEPIIEHIUKYIISIPHON
IIJIOCKOCTH.

TEOPEMY M CIIEICTBUE U3 HEE O IUAaroHasIX
PSAMOYTOJIBHOTO MapaIeIenIUNea.

Pemrate crepeoMeTpryecKkue 3a1a4n, CBSI3aHHBIE C
NEPNEHIUKYJIIPHOCTD MPSAMBIX U IIJIOCKOCTEN,
UCIIOJIb3Y IJITAHUMETpUUECKUEe (DAKTHI U METO/IBI.
[IpOBOMTH JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHBIE PACCYKICHHUS NPHU PELICHUH
reOMETPUYECKUX 3a]1a4, CBA3aHHBIX C
NEPIEHIUKYIISIPHOCTHIO TNIOCKOCTEHN.
AHanmu3upoBaTh U MOJEIUPOBATh Ha A3bIKE
r€OMETPHUH PEATIbHBIE CUTYAllUH, CBI3aAHHBIE C
NEPIEHANKYIISIPHOCTBIO IIPSIMBIX U INIOCKOCTEH.

HCCJ’IGI{OBaTB IMOCTPOCHHBIC MOACIIN, B TOM YHCIIC
H C UCIIOJIB30BAHUCM allllapaTa aJIF€6pI)I.

Pemartp IMPUKIAJHBIC 3ad49U, CBA3aHHBIC C
HaXO0XKJICHUCM I'COMCTPUYICCKUX BCIIMINH




TpEéxXrpa”HbIil yroJj, HEpaBeHCTBA A
TpEXrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB

T TPEXTPAHHOTO yria. DIIeMEHTHI
chepuueckoit reoMeTpuu:

IcoaAC3NYCCKHUC JIMHUHU Ha 3emiie

MHororpaHHuk 7 Cucremartusanus 3HaHUM: PaGotath ¢ yueOHUKOM: 3a7aBaTh BOIPOCHI, 1€TaTh
u MHOrorpaHHUK U €ro 3J€MEHTHI. 3aMeuyaHus, KOMMEHTapHUH.
Hnpamuna. Buaer nupamu,. AHanu3upoBaTh peuleHue 3a1a4ul. PucoBaTh
IlpaBunbHas nupamuza. Ilpusma. IIpsmasi | ppimykiible MHOTOTPaHHUKM C 331aHHBIME
Y HaKJIOHHas Npu3Mbl. IIpaBuibHas CBOMCTBaMU; BOCCTAHABIMBATH OOIIMIA BU]T
npusMma. IIpsmoit mapanenenune], BBIITYKJIOTO MHOT'OIPAHHMKA 110 IBYM €I0
OpSMOYTOJIbHBIN Mapaiiesnenunesn, Kyo. HPOEKIUSM.
Beinykibsle MHOrorpaHHuku. Teopema Jloka3pIBaTh CBOKCTBA BBIITYKJIOTO MHOTOTPaHHUKA.
Oiinepa. [IpaBuibHbIC U NIONYIPABUIBHBIC | Pycopath BBIITYKJIbIE MHOTOIPAHHUKHU C Pa3HOMN
MHOI'OTPaHHUKH SUJIEPOBOM XapaKTEPUCTUKOM; UCCIIEI0BATh
BO3MOXXHOCTH ITOJIyYEHUS PE3YJIbTATA IIPU
BAPbUPOBAHUM JIAHHBIX. /[0Ka3pIBaTh CBOMCTBA
IIPaBUWIBHBIX MHOTOTpaHHUKOB. [lmaHnpoBaTh
IIOCTPOEHHE MPABUIIBHBIX MHOTOIPAHHUKOB Ha
NOBEPXHOCTSX IPYIUX MPABUIBHBIX
MHOI'OTPaHHUKOB
Bexkrtopsl B 12 IlonsiTHEe BEKTOpa HA IJIOCKOCTH U B AxTyanu3upoBaTh (PaKThl U METObI TUTAHUMETPHH,
IIPOCTPAHCTBE IIPOCTPAHCTBE. peleBaHTHBIE TEME, TPOBOUTH aHAJIOTHH.




CymMa 1 pa3HOCTh BEKTOPOB, MTPaBUIIO
napajuiesienuIneia, yMHOKEHUE BEKTopa
Ha YHCII0, Pa3JI0KEHHUE BEKTOpa IO
0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B
oaHOM TockocTh. CkansipHOe
IIPOU3BEICHNE, BRIYUCIICHUE YTIIa MKy
BEKTOpaMHU B IIPOCTPAHCTBE.

[Ipocreiimue 3agaun ¢ BEKTOpaMHU

OnepupoBaTh MOHITUAMU: BEKTOP HA MJIOCKOCTH U
B [IPOCTPAHCTBE; KOMILIAHAPHBIE BEKTOPBI.
[TpuBOaUTH pUMEPHI HU3UYECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBuja BINOJHEHUS 1EHCTBUI
CJIOKEHUS U BBIYUTAHUS BEKTOPOB, YMHOXKECHUSA
BEKTOpa Ha YHUCJIO.

Jloka3pIBaTh NMpU3HAK KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

JlokasbIBaTh TEOPEMY O Pa3NIOKEHUH JIF0OOTO
BEKTOpA IO TPEM JaHHBIM HEKOMILIAHAPHBIM
BEKTOpaM

HenpepriBHbIE

byHKIMH.
[TponsBogHas
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HenpepriBHbIE (YHKIIMU U UX CBOWMCTBA.
Touka pa3psiBa.

AcumnToThl rpaduKoB G YHKITUH.
CroiicTBa (PyHKIIHI HEPEPHIBHBIX Ha
oTpe3ke. MeTo MHTEpBAJIOB IS
peluIeHns HEPABEHCTB.

[IprMeHeHne CBOMCTB HEMPEPBIBHBIX
byHkui s pemenus 3anad. [lepsas u
BTOpAasi MPOU3BOAHBIC (DYHKITHH.
Onpenenenue, reOMETPUUECKUN U
(bu3HUECKHl CMBICI TIPOU3BOTHOM.
VYpaBHeHUE KacaTeabHOM K TpaduKy
dbynakiuu. [Ipon3BoIHBIE 2TEMEHTAPHBIX

OnepupoBaTh NOHATUSAMU: (DYHKITUS HENPEPHIBHAS
Ha OTpE3Ke, TOUYKa pa3pbiBa PYHKIUU, ACUMIITOTA
rpadguka QyHKIIUH.

[IpuMeHsTh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIsI
pemenus 3a1a4y. OnepupoBaTh NOHATUSIMU: IIEPBAs
U BTOpas MPOU3BOAHBIC (DYHKIIMH; TOHUMATh
bU3UICCKUIA U

F€OMETPUUECKHUM CMBICI IIPOU3BOJHOM; 3aIIUCHIBATh
YpaBHEHUE KacaTeJIbHOU. BpIUMCIATE NpOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U CIIOKHOU

byHKIHH.
N3yyaTh Npou3BOAHBIE SIEMEHTAPHBIX (YHKIIUH.




¢ynkuuit. [TponsBoaHast cyMMBl,
IIPOU3BEAECHM, YACTHOIO U KOMIIO3ULUHU
byHKIMI

Hcnonb30BaTh T€OMETPUUECKUI U (PU3HUYECKUI
CMBICJI IIPOU3BOJHOM I PELICHUS 3a1a4

[ToBTOpenue,
00001IeHHE U
cucTeMaTu3anus
3HAHUM

O6o0u1aromiee NOBTOpEHUE NOHATHH U
MeToA0B Kypca reometpun 10 knacca,
cucTeMaTu3anus 3Hanuu. Mcropus
pPa3BUTHSL CTEPEOMETPUN KaK HAYKH U €€
pOJib B pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUM

Peuiate cTepeoMeTpuiecKue 3aa4u Ha
JI0KA3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM,
HAXO0XJICHHE T€OMETPUUECKUX BEIUYHUH (JIJIUH,
YTJI0B, II0IaaeH, 00éMoB). Mcnons3oBaTh mpu
pelIeHnU CTePEOMETPUUYECKUX 3a1ad
IaHUMeTpruueckue (GakTel U MeTobl. [IpoBOAUTH
JIOTUYECKHU KOPPEKTHBIC JI0Ka3aTeIbHbIE
paccykaeHUsl TIPU PEIICHUU CTEPECOMETPUICCKUX U
IJIAHUMETPUUECKUX 3a7a4d. CpaBHUBATH U
aHAJIM3UPOBATh peabHbIC CUTYAI[UU U BBISIBIISITH
BO3MOXHOCTh €€ MOJICTTMPOBAHUS HA SI3BIKE
r€OMETPHUH.

MoaenupoBarh peaibHYI0 CUTYallMI0 Ha SI3bIKE
r€OMETPUU U UCCIIEIOBATh MMOCTPOCHHBIE MOJIETH, B
TOM YHCJIE U C UCIOJb30BAHUEM armapara
anreOpsl. Mcmonb30BaTh KOMIIBIOTEPHBIC
MIpOTrpaMMBbI TIpY pelieHuu 3aaad. [lomyyats
MPEJICTaBICHHUE O TEOMETPHUH KaK O
pa3BHUBAIOIIEHCS HAyKe, UCCIICIYIONICH
OKPY>KaIOIIUN MU, CBA3aHHOW C peabHbIMU
00BbEKTaMH, IOMOTAOIIEH PEIIUTh PeaTbHbIC
YKU3HEHHBIE CUTYaIIMH O POJIU CTEPEOMETPHUH B




Pa3BUTUU COBPEMEHHBIX NHIKECHEPHBIX U
KOMIBIOTEPHBIX TeXHONOTHI. CpaBHUBATH U
aHAIIM3UPOBATH YTBEPIKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaenuil. MccinenoBaTh NOCTPOSHHBIE MOJEIIH.

Hcnonb3oBaTh HUGPOBBIE PECYPCHI

OBIIEE 102
KOJIMYECTBO
YACOB IIO
[TPOT'PAMME

11 KVIACC
HazBanue Komuuec

OcHOBHOE cofepKaHUE pa3jiesia
pazzaena TBO ( ) OCHOBHBIE BUJIbI ICSITEIBHOCTH yUAIIUXCS
TEMBI
(TempI) 4acoB




AHanmuTHueckast 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpA Ha AxTyanu3upoBaTh (HaKThl U METOBI INITAHUMETPHH,
r€OMETPHS TUIOCKOCTH U B TIPOCTPAHCTBE, CKAJISIPHOE | PEIICBAHTHBIC TEME, IPOBOJIUThH AHAJIOTHH.
IMPOU3BCACHUC BEKTOPOB, BLIYMCICHHUC CBOI[I/ITB I[GIZCTBPISI C BEKTOpaMH K
yriia MEXAy BEKTOpaMU B IIPOCTPAHCTBE. AHAJIOTUYHBIM JIEMCTBUSM C UX KOOPJAUHATAMHU.
YpaBHEHHE NPAMOH, IPOXOAAMIEH dYepe3 BcnoMHUTE onpeiesieHre CKaIIpHOTO
JIBE TOUKH. YPaBHEHHE TIOCKOCTH, YMHOEHUS U €r0 CBOMCTBA. BBIYMCIATE €
HOpMaJib, ypaBHCHHUC TJIOCKOCTH B MIOMOIIIBIO CKAISIPHOTO YMHOKCHUS JITHHBI
OTpe3kax. BeKTOPHOE IPOH3BE/ICHHE. BEKTOPOB, YIJIbI MEKTy HUMH, YCTaHABINBATh
JInHEHHbIE HEPABEHCTBA, JIMHEHHOE IEPIEHAUKYIISPHOCTh BEKTOPOB. BHIBOAUTE
NpOrpaMMHUpPOBaHHC. YPaBHEHHME MIIOCKOCTU U (POPMYJTy PACCTOSHUS OT
AHaTUTHYECKUE METO/IbI pacyéra yria TOUKH IO IUTOCKOCTH.
MCEILY TIPAMBIMH 1 TUIOCKOCTAMM B Pemats 3amaun, coyerass KOOpIUHATHBIA U
MHOTOrpaHHUKaX. POpMyINa pacCTOAHMs BEKTOPHBIN MeToIbl. [TpoBOIUTH TOTHYECKH
OT TOYKH 70 TIOCKOCTI B KOOPAMHATAX. | yoppexTHBIE JOKA3aTeNbHbIE PACCYKICHUS HPU
HaxosxnieHie pacCTOsIHUM OT TOUKH IO PEIICHUH TeOMETPHUSCKHX 3a/1ad Ha IPUMCHEHUE
IIOCKOCTH B KyOe H IPaBHIbHOM BEKTOPHOKOOPAMHATHOIO METO/IA.
npamuie AHaIM3UPOBATH U MOJIENTMPOBATh HA A3BIKE
T€OMETPHHU PeajbHbIC CUTYaIUH, CBI3aHHBIC
BEKTOpPaMH U KOOPIUHATAMHU.
HccnenoBaTh MOCTPOSHHBIE MOJIETTH, B TOM YHCIIE
Y C UCTIOJIb30BaHUEM arapaTa ajareOps.
HMcronb30BaTh KOMITBIOTEPHBIE TPOTPaMMBI.
3HAKOMHTHCS C HICTOPUEH Pa3BUTHSI MAaTEeMAaTUKU
IloBTOpEHME, 15 CeueHuss MHOIOIpaHHHUKOB: Ctpouts ceueHusl.

00001IEeHNE U




CUCTeMaTH3aIns CTaHJapTHBIC MHOTOTPAaHHUKH, METO/T Pemath cTepeomeTprueckue 3aaun Ha

3HAHHH CJIeJIOB, CTaHAAPTHBIE MIIOCKOCTH, JI0KA3aTeILCTBO MAaTEMAaTHICCKUX OTHOIICHUH,
TIEPECEUCHUS MPSMBIX U TIIOCKOCTEH. HAX0XJICHUE T€OMETPHUSCKUX BEJTUYMH (JIJTUH,
IapaynenbHbie NPSAMBIE U INIOCKOCTH: yTJI0B, II0Iaaei, o0réMoB). Mcnons3oBaTh mpu
napaijieNibHbIE CEYEHMS, PACYET PEIICHUH CTEPEOMETPUUYECKUX 3a1ad
OTHOIICHHH, YTIJIbI MEXTY TUTaHUMETpUYeckne GakTel U MeToabL. [IpoBOIUTH
CKPCIINBAIOMMUMHUCS TIPSIMBIMH. JIOTMYCCKH KOPPEKTHBIC JTOKA3ATCIIbLHBIC
IlepnenuKyJIApHBIE NPAMBIE U pacCy>KIeHUsT TPH PEIICHUU CTEPEOMETPUICCKUX
TUTOCKOCTH: CTaHJaPTHBIC TIapbl 3ajay.
MEePIEHIUKYIIPHBIX IIOCKOCTEH U CpaBHUBATh U aHAJIM3UPOBATH peaIbHbIC CUTYaIUU
IPAMBIX, CHMMCTPHH U BBIABIIATH BOBMOYKHOCTB €€ MOJICIIMPOBAaHUs Ha
MHOTOT'PaHHUKOB, TeOpeMa O TPEX S3bIKE TEOMETPHIL.
TNCPHCHIMKYIAPAX, BhIHUCICHUA JUTMH MonenupoBarh peajbHyI0 CUTYallMIO Ha SI3bIKE
B MHOTOrpaHHuUKax. lloBTopenne: reOMETPHUH U HCCIIeIOBATh TOCTPOSHHBIE MOJIENH, B
I11omann MHOTOYTOJIbHHKOB, TOM YHCIIE M C UCIIOJIL30BAHUEM allapara aareophl.
opMyIIBI [T TLIOMIACH, Hcnonb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI TTPH
cooOpakeHus To100usl. peleHnH 33139
[Lnomaau cedeHnii MHOTOTPaHHUKOB:
TUTOIIA/IN TIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaxKeHUs 01001

O0BEM 17 O0bEM Tena. O0BEM NPAMOYTOITHHOTO CB000OIHO OTIEpUpPOBATh MOHATUSIMH: OOBEM TeJa,

MHOTOI'paHHHKA napayienenurnena. 3axadd 00 yIBOGHUU | 00BEM MPSMOYTOJIBHOTO Mapaylieenueaa.

Ky0a, 0 KBajipaType Ky0a; O TPUCEKIIUU
yria. CTepeoMeTpruyuecKue 3a/1auu,
CBsI3aHHBIE C 00BEMOM MPSMOYTOIHHOTO

@opMyaupOBaTh OCHOBHBIE CBOMCTBA 00BEMOB.
JlokaspiBaTh TeopeMy 00 00bEME MPSIMOYTOITHHOTO
napajuieJenunea, CIeICTBUs U3 Hee.




napauienenunena. [Ipuknanasie 3agaum,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMA
IPSAMOYTOJIBHOTO MapaJuleIenUNeaa.
O0BEM NpSIMON IPU3MBI.
CrepeomeTpruyecKkue 3a1auu,
CBSI3AHHBIE C BBIUUCICHUEM

00BEMOB MPSAMOI MPU3MBI.
[IpuknagHele 3aja4u, CBSI3aHHBIE C
00BEMOM TIPSIMOI MPU3MBI.
Brruncnenue 005EMOB Te C
MIOMOIIBIO ONPEAECIEHHOTO
uHTerpana. O0bEM HaKIOHHOM
npu3Mbl, upaMubl. opmyna
o0BbéMa nupamubl. OTHOIIIEHHE
00bEMOB TUPaMU] C OOIIUM

yIJIOM.

CrepeoMeTpruyecKue 3a1auu,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOMN
IPU3MBbI, TUPAMHU/IBI.

[IpuknagHble 3a0a4u 110 TEME
«O0BEMEI Tel», CBA3aHHEIE C 00BEMOM
HAKJIIOHHOUW MPU3MBI, TUPAMUJIBIL.
[Tpumenenue 00EMOB. Berunciienne
pacCTOsIHUS 10 MIIOCKOCTH

Pa3pe3aTh MHOTOTpaHHUKH, TTEPEKIIAABIBATH YACTH.
Pemath cTepeomMeTprdecKkue 3aa4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIBHOTO
napayIeJIeIuIe /1a, TPU3MBbI.

CpaBHUBATh M aHAJTU3UPOBATH YTBEPKICHUS C
IIEJTbIO BBISBJICHUS JIOTUYCCKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXIACHUN. AHAIM3UPOBATH U
MOJICJTUPOBATh Ha S3BIKE TEOMETPHUH PeabHbIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TIapaJlJICIICITUIIE 1A, TPU3MBI,
TUPAMHUJIBL.

HccnenoBath MOCTpOEHHBIE MOJIEIN, B TOM YHCIIE
U C UCTIOJIb30BAaHUEM allapaTta ajareophl.
BbIBOANTH OCHOBHYIO HHTETPATIbHYIO (HOPMYITY IS
BBIUUCIIEHUS 00BEMOB Te.

Jloka3sIBaTh TeOpeMy 00 00bEME HAKIIOHHON MPU3MBI
Ha IPUMEpPEe TPEYTOJIbHON MPU3MBbI U JIJIS
MIPOM3BOJILHOM MPU3MBI. J{0Ka3bIBaTh TEOpEMY: 00
o0BEMe upamMubl, GOPMYIUPOBATH CIACACTBUS U3
Hee: 00hEM yceu€HHOM mupaMusl. BeiBoIUTH
dbopmyITy IS BEIYUCICHUS 00bEMOB YCCUEHHOM
MTUPAMHUIBI




Temna BpameHus

24

[Hunuuapuyeckas TOBEPXHOCTD,
oOpazyrorue MUINHIPUIECKON
noeepxHoct. Humuuap. [psamon
Kpyrosou nwimsHap. Ilnomans
NOBEPXHOCTH LIMJIMHJpA.

Konunueckas noBepxHocTb, 00pasyromiye
KoHn4yeckoil nosepxHoctu. Konyc. Ceuenne
KOHYCa IJIOCKOCThIO0, NMapaieabHON
IJIOCKOCTH OCHOBAaHUS. Y CEYEHHBIN KOHYC.
N306parkeHrne KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruyecKue 3a1aud Ha
JI0Ka3aTeNbCTBO U BEIYUCIIEHUE,
MOCTPOECHHUEM CEYEHUI HUIINHIIPA,
KOHYCa.

[IpukianHble 3a1a4u, CB3aHHBIE C
HUIUHIPOM.

Cdepa u map.

ITepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u

chephl TI0CKOCTRIO. By n
U300pakeHune mapa.

CB00OIHO ONIEpUpPOBATh MOHATUAMM:
HUJIMHAPUYECKAs IOBEPXHOCTh, HIUIMHIP. 3yuaTh
CHOCOOBI MOIYYEHUS LIUIMHIPUYECKON MOBEPXHOCTH,
LUIUHAPA.

N300paxkaTh HMIUHAP U €r0 CEYEHUS MIO0CKOCTHIO.
CB000O/IHO OTIepUpPOBATh MOHATUAMU: KOHUYECKas
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC. M3yuaTh
CHOCOOBI MOTYyYeHUs] KOHUYECKOM MOBEPXHOCTH,
KOHYCa.

N3006paxkaTh KOHYC U €r0 CEYEHHSI TUIOCKOCThIO,
POXOASUIEN YEPE3 OCh, U MIOCKOCTBIO,
MEPIICHAUKYJIIPHON K OCH.

BeiBoauTh (popMyIIbI 11 BBIYUCIIEHHS] OOKOBOW U
IIOJIHOM ITIOBEPXHOCTEN TeJl BpalleHus. Pemars
CTEPEOMETPUUECKHE 3a/1a4U, CBSI3aHHBIE C

TEJIaMU BpAILCHUS, HAXOKICHUEM IUIOLIAIHA
OOKOBOM ¥ TIOJIHOW MTOBEPXHOCTH,

MOCTpOeHUEM ceueHuil. Micnonb30BaTh npu
pelleHny 3aja4 IUIaHUMeTpuuecKue GakThl U
Metoasl. CpaBHUBATh U aHAJM3UPOBATH
YTBEPKICHUSA C LIEJIbIO BBIABICHUS JIOTUYECKU
KOPPEKTHBIX M HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJIEIMPOBATH HA A3BIKE




VYpaBuenue chepsl. [Inomans chepst u

e€ yacreir. CummeTpust cepsl U 1mapa
CrepeomeTpruuecKue 3a1a4l Ha
JI0Ka3aTeIbCTBO U BHIUMCIICHUE,
CBsI3aHHBIE CO cepoil U mapoM,
OCTPOCHUEM MX CEYEHUH TIOCKOCTHIO.
[TpuknaaHbie 3a1a4u, CBA3aHHBIE CO
chepoit u mapowm. [lopropenue:
OKPYXHOCTh Ha IJIOCKOCTH,

BBIYHCJICHUSI B OKPYKHOCTH,
CTaHAapTHbIE MO00MUS.

Paznuunbie KOMOMHALIMY TEJ BpaIlCHUS U
MHOT'OTPaHHUKOB. 3a/1auu 1o TeMe «Tena u
MOBEPXHOCTH BPAILICHUS»

T€OMETPUU PeaAJIbHbIE CUTYallUH, CBSI3aHHBIE C
KOHYCOM U UUJIMHAPOM.

HccnenoBath MOCTPOCHHBIE MOJENN, B TOM YUCIE
Y C UCIIOJI30BAaHUEM alrapaTa ajreopsl

AKTyau3upoBaTh (PaKkThl U METObI NIAHUMETPUH,
peJieBaHTHBIC TeME, MPOBOUTH AaHAJIOTHH.
CB0OOHO OnepupoBaTh MOHIATUAMU: cepa U 1map,
HEHTP, paanyc, TuaMeTp cepsl U mapa.
HccnenoBaTh B3aUMHOE pacmofiokeHue chepsl u
MJIOCKOCTH.

dopMyaupoBaTh ONpEACICHUE KacaTeIbHON
IUIOCKOCTH K cepe. JlokazpiBaTh TEOPEMBI O
CBOMCTBE M MpU3HAKE KacaTEeIbHOMN TIOCKOCTH.
BeiBoauTh (popMyIty ISt BBIYUCIICHHUS

wiomaan cepsl yepes paauyc chepol. Pemats
CTepEOMETPUUECKHUE 3a]Ja4H, CBSI3aHHBIE CO
cdepoii U mapoM, HaX0KJACHUEM TUIOIIAIN

cdepsbl U e€ JacTel, TOCTPOCHUEM CEUEHUN
cdepsl U mapa AHaTU3UPOBATH U

MOJEINPOBATH Ha SI3bIKE TEOMETPUH PEaATIbHbIC
CUTYalllU, CBSI3aHHBIE C MAPOM U cPepoit.

Pemats mpocTeie 3a1a4u, B KOTOPBIX (PUTYpPUPYIOT
KOMOWHAITUU TeJI BPAIIEHUSI 1 MHOTOTPaHHUKOB.
Hcnonbs30BaTh U pELICHUH 3a]1a4, CBA3aHHBIX CO
cdepoii 1 mapom, IIaHUMETpUIecKrue (PaKThl U




MeTOJIbl. PemmaTte crepeoMeTpruyecKue 3aaauu,
CBSI3aHHBIE C TE€JIAMH BpaILCHUS, IOCTPOCHUEM
CEUYCHUH TeN BpalleHus, ¢ KOMOMHAIUSIMHU Tell
BpAILIEHUSI © MHOTOTPAaHHUKOB.

[IpoBOIUTE JIOTUUECKH KOPPEKTHBIE TOKA3ATEIbHBIC
pacCyXJIeHUsl MPHU PEIICHUHA T€OMETPUUYECKUX
3a/1a4, CBSI3aHHBIX C NEPIEHIUKYISIPHOCTHIO
MJIOCKOCTEH.

AHaM3UPOBATh U MOJEIUPOBATH HA SA3BIKE
r€OMETPUHU PEATbHBIE CUTYAIINH, CBSI3AHHBIC C
MHOTOTrpaHHUKaMHU. MccrieioBaTh MOCTPOCHHbBIE
MOJICJIH, B TOM YHCJIE U C UCIIOJIb30BaHUEM
amnmapara anareopsl

[ momanu
MOBEPXHOCTH
1 00BEMBI
KPYIJIBIX TEJl

O6BéM nununapa. Teopema 00 00bEME
npsMoro nuimHapa. [Tnomanu 60koBoi

Y TIOJTHOW MTOBEPXHOCTH IUJIMHIPA.
Brruncnenne 00bEMOB T€ C TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KoHyca. [lnomaau 60KoBOM U MOJHOM
MTOBEPXHOCTH KOHYCA.
CtepeomMeTpruUueCKUE 3a/1a4l, CBI3aHHBIC
C BBIYHUCIICHUEM 00BEMOB ITUIIUHIPA,
KOHYyca.

[Tpukiagaeie 3agaun mo TeMe «O0BEMBI 1
10 Iu moBepxHocTel Ten. O0bEM mapa

CB00OJIHO OIepUpPOBATh MOHATHIMH: O0BEM TeJa,
IUIOIIaAb MOBEPXHOCTH. DOPMYITHPOBATH OCHOBHBIC
CBOIicTBa 00BEMOB.

Jloxa3bIBaTh TEOPEMBI: 00 00bEME TUIUHIPA; 00

00béMe KoHyca. BeiBoguTh hopmMyIibl 1is
BBIUHCIIEHUS 00bEMa YCEUEHHOTO KOHYCA.
HccnenoBaTh MOCTPOCHHBIE MOAEIN, B TOM YHCIE

U C UCTIOJIb30BAaHHUEM allapaTta ajareophl.

3HaTh BO3MOKHOCTH PEILICHUS 3aJ1ad Ha MOCTPOCHHE
LHUAPKYJIEM U JUHEUKOU, O KIACCHYECKUX
HEpa3pelIUMbIX 33/1a4ax.




U 11apoBoro cexkropa. Teopema 00 00bEmMe
mapa. [lnomaas chepsr.
CrtepeoMeTpUIECKHE 3a/1a9H1, CBSI3aHHBIC C
BBIYHCIICHUEM 00BHEMOB 11apa, IapoBOT0O
CETMEHTa, MapOBOTO CEKTOPA.
[Tpuknagaeie 3apaun o TeMe «O0bEMBI
TEJ», CBA3aHHBIC C 00BEMOM IIapa u
ionaabio chepbl. COOTHOMICHUS MEXKTY
IUTONIASIMHU TTIOBEPXHOCTEH B 00bEMaMu
IIOJOOHBIX TEI.

[TomoOHBIC TeIa B IPOCTPAHCTRBE.

N3menenne o0bEMa npu mogooum.
CrepeomeTpruyecKre 3a/1auu, CBA3aHHbBIE C
BBIUHCIICHUEM 00BEMOB TeJI M IIJI0IIaIei
ITIOBEPXHOCTEMN

CBO0OOTHO OTIEpUPOBATH MOHATUSIMH: IIIAPOBOM
CETMEHT, IaPOBOM CJIOM, IIAPOBOU CEKTOD,
OCHOBAaHME U BBICOTA CErMEHTa, OCHOBAHME U BBICOTA
IIApOBOTO CJIOS.

BeiBoAUTH (pOpMyIIbI ISl HAXOKIEHUS 00bEMOB
IIApOBOTO CETMEHTA, MAPOBOT0 CEKTOPa, IUIOIIA N
cdepsl. Jlokas3pBaTh TEOpEeMy 00 00BEME MIapa.
Pemath cTepeomMeTpruecKue 3a1a4m, CBI3aHHBIC C
00BEMOM II1apa, IIapOBOT0 CETMEHTA, IIaPOBOTO
CEKTOpa, IJIOMAbLI0 Chephl.

CpaBHUBATh M aHAJIM3UPOBATH YTBEPIKICHHUS C IIEITBIO
BBISIBIICHUS JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccykaeHul. AHATU3UPOBATh U MOJICITUPOBATh Ha
S3bIKE TEOMETPUU PeabHBbIC CUTYAIH, CBSI3aHHBIE C
00BEMOM I1apa, IMapoBOro CErMEHTA, IIIapPOBOTO
cermMeHTa, iomapio chepbl. CB0O0HO
OTIepUPOBATH MOHATUEM: TTIOJIOOHBIC TEJIA B
MPOCTPAHCTBE. BBIYUCIATE 00BEMBI TEIT C IOMOIIBIO
ONPENEIEHHOr0 NHTErpaa.

Pemate crepeoMeTpruyeckue 3a/1auu, CBI3aHHBIC C
COOTHONICHUSMH MEXIY IUIOMIAAIMH MTOBEPXHOCTEN U
00BbEMaMHM TTOJJOOHBIX TEJI.

[TpoBOAHTH JIOTHYECKH KOPPEKTHBIC TOKA3aTCIbHBIC

PACCYKACHUA IIPH PCHIICHUHN I'COMCTPHUUCCKHUX 3aaa4,




CBSI3aHHBIX C BBIYUCIEHHEM O00BEMOB TEJI C IIOMOIIBIO
OTIPECIIEHHOTO NHTETpajia, HaX0XKJICHHEM
COOTHOIIICHUS MEKTY TUIONIAISIMH TIOBEPXHOCTEH U
00BbEMaMU OTOOHBIX TEJI.

AHaTU3UPOBATh U MOJICITUPOBATH HA S3BIKE
TCOMETPHUH PealIbHBIC CUTYaIlUH, CBI3aHHBIC C
00BEMaMHU U TTOBEPXHOCTSIMU TEI,

Ha A0Ka3aTCJIIbCTBO U HAa HAXOXICHUC
IrCOMCTPHUICCKUX BCIINYNH

JIB>KEHMS

JIBmxeHust mpoctpancTBa. OToOpaxeHus.

JIB>xenust 1 paBeHCTBO puryp. O6mme
CBOMCTBA ABWXeHUI. BUabI NBMKCHUN
napajuieNIbHbII IEPEHOC, IEHTpalbHAas
CUMMETpHUSI, 3€pKAJIbHASI CHMMETPHSI,
MOBOPOT BOKPYT IIPSIMOM.
[Ipeobpazosanus nomodus. [Ipsmas u

chepa Ditnepa.
['eomeTpuueckue 3agaun Ha
MPUMEHEHUE JABUKCHUS

[IpumeHsATh TpaBuUiia BBITIOJHEHUS JEUCTBUN
CJIOKEHUS U BBIYUTAHUS BEKTOPOB, YMHOXKECHUSA
BEKTOpA HA YMCJIO IPU PEIICHUH 3aad.
HaxonuTte KoOpauHaTBI BEKTOpPa B JaHHOM
0a3nce u CTPOUTH BEKTOP I10 €ro KOOPJWHATAM.
BcriomHuUTS onipeneneHne CKaaapHOTO YMHOKEHUS
U €ro CBOMCTBA. BEIYUCIATE C IIOMOIIBIO
CKaJSIPHOTO YMHOXEHUS JNIMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAHABJIUBATH
MEePIECHANKYIIPHOCTh BEKTOPOB. AHAIU3UPOBATH
Y MOJICJIMPOBATh HA SA3bIKE TEOMETPUU PEATBHBIE
CUTYaIlH, CBSI3aHHbBIE ¢ (PU3NUYSCKUMU
BEKTOPHBIMH BeJIMYMHAMU. VICMoIb30BaTh Nipu
pE€IICHUH 3a/1a4, CBSI3aHHBIX C BEKTOPAMHU B




MIPOCTPAHCTBE, TUIaHUMETpUUYECKUE (HaKThl U
METO/IBI.

CB0OOOHO ONEpUPOBATH MOHITUSIMU: OTOOPAKEHUE
MIPOCTPAHCTBA Ha ce0s, TBIKEHUE TPOCTPAHCTRA,;
[EHTpaIbHas, OCEeBas U 3epKajbHasi CHMMETPHH,
napajuiesIbHbIN ePEeHOC; PAaBEHCTBO U M0/1001€
dburyp.

Jloka3bIBaTh YTBEPKACHUS O TOM, UTO IIEHTpaIbHAasl,
oceBasl U 3epKajibHasi CAMMETPHH, TTapasuIeIbHBIN
MIEPEHOC SIBJIAIOTCS JIBXKCHUSIMH. BBITIOTHATH
npeoOpa3zoBaHus MOA00US.

OnepupoBaTh NOHATUSAMU: TIpsiMas U chepa Diinepa.
Pemrate reomeTpuyeckue 3a1aun ¢
UCIIOJIb30BaHUEM JIBHKEHUH. Mcrionp30BaTh pu
peLIEeHNH 3a7a4 IBUKEHUS POCTPAHCTBA U UX
CBOMCTBa

[ToBTOpEHME,
000011eHNE U
CHCTEMaTH3aIHs
3HaHUM

17

O6o01maroree MOBTOPEHUE TOHATUN U

MeTOJI0B Kypca reometrpun 10—11 kiaccos,
CHUCTEMAaTHU3aLNS 3HAHUM.

Hctopust pa3BuTHs CTEpEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Pemiate cTepeoMeTpriecKue 3aa4u Ha
JIOKa3aTeIbCTBO MAaTEMaTHYCCKUX OTHOIICHHUH,
HaXO0XJ€HUE TEOMETPUUYECKUX BEJIIMUMH (JJIUH,
YTJIOB, ILIOIaAeH, 00bEMOB). Hcrions30BaTh
[IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4
IJIaHUMETPUYeCKUe (DaKThl W METOJIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHHIC
JIOKa3aTeJIbHBIE PACCYKIACHUS MPU PEIICHUH

CTCPCOMCTPUICCKUX H INIAHHMMETPHUYCCKHUX




3amad. CpaBHUBATH U AHAIM3UPOBATH PEAJIbHbBIC
CUTYaLlUU U BBIABIIATH BO3MOKHOCTD €€
MOJIEIIMPOBAHUS HA SA3BIKE T€OMETPUM.
MozaenupoBarh peaabHyIO CUTYallMI0 Ha S3bIKE
FeOMETPUU U UCCIIEI0BATh IIOCTPOECHHBIE MOCIIH,
B TOM YHCJIE U C UCIOJIb30BAHUEM arIapara
anreOpsbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPaMMBbI IIPU
pewmennu 3anad. [lonydars npencrasieHue o
Ir€OMETPUM KaK O pa3BUBAIOLIEHCS HAYKE,
VCCIIEIYIOIIEH OKPYKAIOLIUN MUP, CBSI3aHHOU C
pealbHBIMM 00bEKTaMH, IOMOTAOLIEN PELIUTh
peanbHbIC )KU3HEHHBIE CUTYALUU O POJIU
CTEPEOMETPUM B PA3BUTUU COBPEMEHHBIX
VUHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT NN

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Tema ypoka

Kogun4ecTBO 4acoB

JaTa uzyyenus

Bcer

KonTtpo
JbHbIE
padoThI

IIpakTuyec
KHe
padoThI

IL1an dakr

DJIEKTPOHH
ble
uugposbie
o0pa3oBare
JIbHbIE

pecypcsl

OcHOBHBIE TTpaBUJIa H300PAKCHUS
Ha PUCYHKE IJTIOCKOCTH,
napajuieIbHBIX MPSIMBIX
(OTpe3KOoB), cCepeIMHbI OTPE3Ka

02.09.24

[ToHSTHS CTEpEOMETPHUH: TOUKA,
npsiMasi, TUIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBujia M300pakeHus Ha
PHUCYHKE TUIOCKOCTH,
MapaJiyICIbHBIX MPSIMBIX
(0Tpe3KOB), cepeIMHbI OTPE3Ka

02.09.24

[TonaTusA: nepecekarommecs
IIJIOCKOCTH, IIEPECEKAIOIINECS
npsiMasi v IIO0CKOCTb;
MOJYIIPOCTPAHCTBO

05.09.24

[TonaTHsA: nepecekarommecs
IIJIOCKOCTH, IIEPECEKAIOIINECS

09.09.24




npsiMasi M IMJI0CKOCTh;
HOJYIPOCTPAHCTBO

MHororpanHuK#, U300paxeHue
MPOCTENIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIeCTBYIOIIUX
00BEKTOB

1 09.09.24

MHororpanHuKH, U300paxeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX

buryp, HECYIIECTBYIONTUX
00BEKTOB

1 12.09.24

AKCI/IOMLI CTEpPCOMECTPUU U
p p 1 16.09.24
HepBBIe CJICACTBHUA U3 HUX

AKCHOMBI CTCPCOMCTPHUHU U
IICPBLIC CIICACTBUS U3 HUX

1 16.09.24

AKCHOMBI CTEPEOMETPHUU U
NIEPBbIC CIICICTBHS U3 HUX.
Crioco0ObI 3a1aHus IPSIMBIX U
. 1 19.09.24
IUTOCKOCTEH B MPOCTPAHCTBE.
O603HavYeHHS TIPSAMBIX U

IJIOCKOCTEM

N3o0paxenue cedeHHi
MUpaMHUIbI, Ky0a M MPU3MBI,
KOTOPBIE MPOXOAT YEpe3 UX 1 23.09.24
péopa. N3o00pakeHune
MePECCUCHHMS TOIyUCHHBIX




mIockocTen. PackpammBanue
ITIOCTPOCHHBIX CEYEHUU pPa3HBIMU
LIBETAMH

11

N3o0paxenue ceueHuit
nupamMuibl, Kyoa v Mpu3Mbl,
KOTOpbIE MPOXOJAT Yepe3 X
pé6pa. N3zo00pakeHue
NepecevyeHust MOTyUYEeHHBIX
I10cKocTen. PackpamuBanue
MOCTPOCHHBIX CEUEHHUI pa3HbIMU
[[BETaMU

23.09.24

12

N3o0paxenue ceueHmit
NUPaMUIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOJAT YEPE3 UX
pé6pa. N306pakeHue
MepeCceyeHUs NOJyUEHHBIX
Iockocreu. PackpamBanue
IIOCTPOCHHBIX CEUYEHUI pa3HbIMU
LBETAMU

26.09.24

13

N3o0paxenue cedeHHi
MUpaMUIbl, KyOa v PU3MBI,
KOTOpBIE TPOXOJIAT Yepe3 uX
p&6pa. N3o0pakeHune
MePECEUCHUSI TOTYyUYEHHBIX
mIockocten. PackpammBanue

30.09.24




IMOCTPOCHHBIX CCUCHMU Ppa3sHbIMHU
OBE€TaMH

14

Meton cienoB A1 HOCTPOEHUS
ceucHuu

30.09.24

15

Meron cnenoB s TOCTPOCHUS
ceyeHuil. CBOIICTBA MEpECEUCHUI
MPSAMBIX U INIOCKOCTEN

03.10.24

16

CrapToBas AMarHocTU4YecKas
pabota

07.10.24

17

[TocTpoeHue ceuenuii B
nupamue, Kyoe mo Tpém Toukam
Ha péOpax. Co3/maHue BHIHOCHBIX
YEepTEKEN U 3alKCh 11aroB
OCTPOEHHUS

07.10.24

18

[TocTpoeHue ceuenuii B
napamMujie, Kyoe 1mo TpémM Toukam
Ha péOpax. Co3maHue BHIHOCHBIX
YEpPTEKEN U 3aIMCh 11aroB
IIOCTPOCHUS

10.10.24

19

[TocTpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péopax. Co3maHne BHIHOCHBIX
YEpPTEKEN U 3aMKCh 11aroB
MOCTPOCHUS

14.10.24




20

[TocTpoeHue ceuenuii B
nvpamujie, Kyoe rmno TpémM Toukam
Ha p&opax. Co3gaHne BHIHOCHBIX
YEpPTEKEN U 3aNMCh 11aroB
ITOCTPOCHUS

14.10.24

21

[ToBTOpEHME MIIIAHUMETPHH:
Teopema o0 MpONOPITMOHATBHBIX
orpeskax. [logobue
TPEYTrOJbHUKOB

17.10.24

22

[ToBTOpEHUE IIAHUMETPUH:
Teopema Menenasi. Pacuetsi B
CEUYEHUSIX HA BBIHOCHBIX
yeprexax. Mctopust pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPUN

21.10.24

23

KontponbHas pabota "AKCHOMBI
crepeomeTpun. CeueHus"

21.10.24

24

B3aumnoe pacnonoxenne
MPSIMBIX B TPOCTPAHCTBE.
CxpeluBaromuecs mpsimbie.
[Ipr3Haky CKpemBarOIMINXCS
npsiMbix. [lapamnensHble npsiMbie
B POCTPAHCTBE

24.10.24

25

Teopema 0 CyleCTBOBaHUU U
€MHCTBEHHOCTH IIPSMOMU
MapajiyIeIbHON TaHHOU MPAMOH,

07.11.24




[IPOXOJIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKALEH Ha
JaHHOM NpsiMoi. Jlemma o
[IEPECEYCHUN NTapAJUIECIIbHBIX
IPSAMBIX INIOCKOCTBIO

26

[TapamienbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX mapasieabHbIX
npsAMeIX. Teopema o
CKPEILIMBAKOUINXCS MPAMBIX

11.11.24

27

[TapamienbHOE MPOSKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA

IMapaICIIbHOTO IIPOCKTUPOBAHUA.

N3o0paxenue pa3Hbix Guryp B
napauieIbHON IPOSKITUN

11.11.24

28

LlenTpanbHas mpoekuus. Yroi ¢
COHANpPaBJIECHHBIMUA CTOPOHAMM.
Yron mexay npsAMbIMU

14.11.24

29

3aga4y Ha TOKA3aTeIbCTBO U
HCCIICIOBAHNE, CBSI3aHHBIC C
PaCIOJIOKEHUEM MPSAMBIX B
MPOCTPAHCTBE

18.11.24

30

[ToHATHA: MapaIeNnbHOCTD
MPSIMOM U TNTIOCKOCTH B
npoctpancTse. [Ipuznak
MapajyIeIbHOCTH IPSIMOU U

18.11.24




mockocTu. CBoiicTBa
[apaJlJICIbHOCTU IIPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckue 3a7aun Ha
BBIUMCJIEHUE U TI0KA3aTEIbCTBO,
CBSI3aHHBIE C MTAPAIIICIBHOCTBIO
NPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

21.11.24

32

[TocTpoeHue ceuenus,
MPOXOJIAIIETO Yepe3 JaHHYIO
NpSIMYIO Ha YEPTEKE U
MapAJUICIIBHOTO APYTOU MIPSMOM.
Pacuér oTHOIIEHNI

25.11.24

33

[TapamienbpHas TpoeKIUs,
IIPUMEHEHHE JIJIS IIOCTPOCHUS
cedyeHuit kyba u
napannenenunena. CBoicTBa
napasuiesierue1a ¥ Ipu3Mbl

25.11.24

34

[TapannenbHbIe IOCKOCTH.
[Ipu3Haku nmapanienbHOCTH ABYX
IJTIOCKOCTEHN

28.11.24

35

TeopemMa 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOISIIIEN Yepe3 TOUKY, HE

02.12.24




[IPUHAIEKALTYIO JaHHOU
IJIOCKOCTHU U CIIEJICTBUS U3 HEE

36

CBolicTBa MapasuiebHbIX
IJIOCKOCTEMN: O AapaJIEIbHOCTH
MPSIMBIX TIEpECEUEHUs NPU
MEePECEUCHUH JIBYX
napajiebHbIX TUIOCKOCTEN
TpEThEU

02.12.24

37

CBoiicTBa napasienbHbIX
IUIOCKOCTEN: 00 OTpe3Kax
napaiyIesIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXTY
napasuieIbHbBIMU IIOCKOCTSAMMU; O
HepecedeHny IpsIMOM C ABYMS
napasuieIbHbBIMU IIIOCKOCTAMHU

05.12.24

38

IToBTOpenue: Teopema IIudaropa
Ha [JIOCKOCTHU

09.12.24

39

[ToBTOpEHME: TPUTOHOMETPUSA
MPSMOYTOJIBHOTO TPEYTOJIbHUKA

09.12.24

40

CaoiicTBa Ky0a u
MPSIMOYTOJIEHOTO
napajieenumnena

12.12.24

41

Beranciienne qiH OTPE3KOB B
KyOe ¥ PSMOYTOIEHOM
napayieeuIe /e

16.12.24




42

ITeprieBAUKYIISAPHOCTD NPSIMON U
mirockoctu. Ilpusnax
NEPIIEHAUKYJIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

16.12.24

43

ITeprieHAUKYISIPHOCTD NPSIMOM U
mIockocTu. Ilpusnak
NEPIIEHAUKYIIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

19.12.24

44

Teopema 0 CylIeCTBOBAaHUU U
€JIMHCTBEHHOCTH TIPSIMOH,
MPOXOJIAIIEH YEPE3 TOUKY
IPOCTPAHCTBA U
NEPHEHIUKYISPHOMN K MIIOCKOCTH

23.12.24

45

[ImockocT ¥ nepreHAUKYISIPHbBIC
UM MpsIMbIE B MHOTOI'PaHHUKAX

23.12.24

46

[ImockocTn ¥ nEpNEeHAUKYISIPHBIC
UM TPSMbIE B MHOTOIPaHHUKAX

26.12.24

47

[lepieHnuKyIAp U HAKJIOHHAS.
[TocTpoeHne neprneHaIuKyJsApa u3
TOYKH Ha MPSMYIO

09.01.25

48

[lepnieHauKyIgp U HAKIOHHAS.
ITocTpoeHne neprneHaIuKyJIsApa u3
TOYKHU HA MPIAMYIO

13.01.25




49

Teopema o TpéEX
nepreHuKysapax (mpsmas u
oOpatHasi)

13.01.25

50

Teopema 0 TpéEX
NepreHIuKysapax (mpsmas u
oOparHas)

16.01.25

o1

Yron Mexy CKpelBatoIUMUC
MNPSAMBIMU

20.01.25

52

ITouck nepnesauKyaspHbIX
OPSIMBIX C IIOMOUIBIO
NEPNEHAUKYJISPHBIX MIIOCKOCTEN

20.01.25

53

OpTtoroHanbHOE MPOEKTUPOBAHUE

23.01.25

54

[TocTpoenue ceuenuii kyoa,
IPU3MBbI, TPABWJIBHOW MHUPAMUIbI
C MOMOIIBI0 OPTOrOHAJIBHOM
MPOEKLIHUH

27.01.25

55

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIIBHOW MUPAMUIbI
C ITOMOIIBI0 OPTOTOHAJIBHON
MPOEKLIHUH

27.01.25

56

CummMmeTpusi B IpOCTPaHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTPaHHUKAaX

30.01.25




S7

IIpu3Hak neprnesauKyJIsIpHOCTH
IIPSAMOM U IIJIOCKOCTH KaK
CJIEACTBUE CUMMETPUHU

03.02.25

58

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccrosgnuii OT TOUKH 10
IUIOCKOCTHU

03.02.25

59

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccrosgnuii OT TOUKH 10
IJI0OCKOCTH

06.02.25

60

CriocoObl OMyCTUTh
HePIEeHANKYISPBI: CAMMETPHS,
C/IBUT TOYKH IO NapajuIeIbHON
pAMOU

10.02.25

61

62

CaBur no HenmapanieabHOU
PSAMOM, U3MEHEHUE PACCTOSTHUM

KonrtponsHas padora "B3zanmHoe
PacIoIOKEHHE MPSMBIX U
IJIOCKOCTEH B MpOCTpaHCcTBE"

10.02.25

13.02.25

63

IToBTOpEHME: Yron MexIy
MPSMBIMU HA TUIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJIBHOM
TPEYIroJIbHUKE, TEOPEMA
KOCHHYCOB

17.02.25




64

IToBTOpEHME: Yyroa MeXIy
CKPEILMBAIOLIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

17.02.25

65

['eomeTpuueckue METObI
BBIYMCIICHUS yIJia MEXKIY
MPSMBIMU B MHOTOTPaHHUKAX

20.02.25

66

JIByrpansbiid yroj. CBOMCTBO
JIMHEWHBIX YTJI0B JBYIPAHHOTO

yria

24.02.25

67

[lepnieHqUKYISPHBIE TITIOCKOCTH.
CBoiicTBa B3aUMHO
NEePIEHIUKYISIPHBIX TIOCKOCTEH

24.02.25

68

[Ipu3Hak nepreHIuKyJIsIPHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOM
nepeceyeHus IByX IIOCKOCTEN
MEPIEHIUKYJIAPHBIX TPEThEN
IJIOCKOCTH

27.02.25

69

[IpssMoyronbHbIN
napajuielienune1; Kyo;
W3MEPEHHUS, CBOMCTBA
MPSIMOYTOJILHOTO
napaseenunesaa

03.03.25

70

Teopema o0 quaroHanu
MPSIMOYTOJILHOTO

03.03.25




napasuiesienunesaa u ciaeJCTBUE U3
Hee

71

CrepeoMeTpuyecKue u
MPUKJIaJHbIE 33/1a4U, CBA3aHHbIC
CO B3aMMHBIM PACMOJI0KEHUEM
MPSIMBIX U TUIOCKOCTH

06.03.25

72

HOBTOpCHI/IC: CKpCHINBAOIIUCCA
MMpsAMBIC, MTAPAJIICIIBHBIC
IIJIOCKOCTHU B CTAHAAPTHBIX
MHOT'OTI'paHHUKAX

10.03.25

73

[Tapa mapasienbHbIX MJIOCKOCTEH
Ha CKPEIIMBAIOUTUXCS MPSAMBbIX,
PACCTOSIHHE MEX]LY
CKPEIIMBAIONIUMUCS TPSIMBIMU B
IPOCTBIX CUTYAIUSIX

10.03.25

74

Paccrosinue ot TOUKHM 10
MJIOCKOCTH, PACCTOSIHUE OT
NPSIMOU 10 TWIOCKOCTH

13.03.25

75

Brruncnenue paccTosiHul MEXY
CKPEIMBAIOIUMUCS NPSIMBIMH C
IIOMOIIBIO MEPIEHAUKYIISIPHON
IJIOCKOCTH

17.03.25

76

TpéxrpaHHblil yroJ, HEPABEHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa, TeopemMbl

17.03.25




KOCUHYCOB U CUHYCOB IS
TPEXIPAHHOIO yria

DneMeHThl chepuyecKkon

77 reOMETPUU: T€0Je3UUECKHE 20.03.25
JIMHUM Ha 3eMiie

78 '(':I/ICTeMaTI/ISaLII/IH 3HaHUU " 31.03.25

MHOrorpaHHHK U €ro 3JIEMEHTHI

79 KOHTpOJIBHE'l'SI pabora "Yribl u 31.03.25
paccTosHUS

80 [Tupamuga. Buasl nupamu. 03.04.25
[TpaBunbpHas TUpaMuIa

81 IIpusma. IIpsimast u HakIOHHAA 07.04.95
npu3Msbl. [IpaBriibHas npuzma
[Ipsimoui mapasnenenunes,

82 MPSMOYTOJIBHBIN 07.04.25
napasuiesienumne, Kyo

83 Belnykiibie j\/lHOFOFpaHHI/IKI/I. 10.04.25
Teopema Diinepa
Berlnykiible MHOTOTPaHHUKHU.

84 Teopema Diinepa. [IpaBunbHble 1 14.04.95
MOJTYTIPAaBUIIbHBIE
MHOTOTPaHHUKHU

g5 KonTtponbshas paborta 14.04.95

"MHororpaHHuKN"




[TonsTHE BEKTOpA HA MIIOCKOCTHU U

86 1 17.04.25
B ITPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1 21.04.25

88 Pa3nocTh BEeKTOpOB 1 21.04.25

89 [IpaBuiio napamienenumneaa 1 24.04.25

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 28.04.25
Pasnosxenue BexkTopa mo 6asucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1 28.04.25
OJTHOM TIJIOCKOCTH

92 CkansipHoe pou3BeIeHHE 1 05.05.25

93 Brruncnenue yrina Mexuay 1 05.05.25
BEKTOpaMu B IIPOCTPAHCTBE

94 [IpocTeiimue 3a1auu ¢ BEKTOpaMu 1 08.05.25

95 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1 12.05.25

96 [IpocTeiimue 3a1aun ¢ BEKTOpaMu 1 12.05.25

97 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1 15.05.25

98 HroroBas KOHTpoJIbHAs paboTa 1 19.05.25

99 HroroBast KOHTpoJIbHAs paboTa 1 19.05.25

100 OGOGIHGHI/IG 1A CUCTEMATHU3ALIH 1 99 05.95
3HAHHUU

101 O0001IeHNE U CUCTEMATU3ALIHS 1 26.05.25

3HAHUU




102 06061}’16HI/I6 U CUCTeMaTHh3allus 1 26.05.25
3HaHUU
OBUIEE KOJIMMECTBO YACOB I10 102 7 0
I[TPOTPAMME
11 KJIACC
KonnuecTtBo yacoB JlaTa usyuyeHus DJIEKTPOHH
bl
Ne Koutrp | Ilpakr II; (bpoBbIe
g/ Tema ypoka Beero gﬂbel Z‘IGCKH Ii1an dakr oGpa3oBare
JIbHbIE
padoTbl | padoTHI pecypenl
IToBTOpenue temsl "KoopanHaTel
1 BEKTOpa Ha IUIOCKOCTHU U B 1
npocTpaHcTBe"
2 IToBTOpenue temsl "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
IToBTOpenue Temsl "Brruucienue
3 yTJla MEXJ1y BEKTOpaMH B 1
pocTpaHcTe"
[ToBTOpeHue TeMbl "YpaBHEHHE
4 MPSMOM, TPOXOJIAIICH Yepe3 IBe 1
TOYKH"
5 VYpaBHeHME TIIOCKOCTH, HOpMAJlb, 1
ypaBHEHHE MIOCKOCTH B OTPE3KAX
5 VYpaBHeHME TIOCKOCTH, HOPMAJlb, 1
YpaBHEHHE IMJIOCKOCTH B OTPE3KAX




BextopHoe npousseneHue

JIuHeliHbIe HEPAaBEHCTBA, JUHENHOE

8 MPOrPaMMHUPOBAHUE

9 JIuHeliHble HEPABEHCTBA, JMHENHOE
MPOrpPaMMHUPOBAHUE
AHQJIMTUYECKHE METOABI pacyéTa

10 yria MeX1y IpsIMbIMU B
MHOTOTPaHHUKAaX
AHQJIMTUYECKHE METOABI pacyéTa

11 yria MeXy IJIOCKOCTSIMU B
MHOTOTpaHHUKAaX

12 dopmya pacCTOSAHUS OT TOYKH J10
MJIOCKOCTH B KOOPJIMHATAX

13 HaxoxneHue pacCTOSSHUN OT TOYKHU
710 TUTIOCKOCTH B KyOe
Haxoxnenue pacCTOSSHUN OT TOYKHU

14 710 TIJIOCKOCTH B TTPABUIILHOM
MUPAMUJIC

15 KontponwHas pabota
"AHanuTuyeckas reomeTpus"”

16 CedeHnsi MHOTOTPaHHUKOB:
CTaHJIapTHBhIE MHOTOTPAHHUKHU

17 CedeHrss MHOTOTPAaHHUKOB: METO/]T
CIIEJIOB
CedeHnsi MHOTOTPaHHUKOB:

18 CTaHIapTHBIC TIOCKOCTH,

nepecedyeHus NpsIMbIX U
IJIOCKOCTEM




19

[TapannenbHble IpsIMbIE U
IIJIOCKOCTH : NTAPAJUICIIbHBIC CCUCHHUS

20

[TapannenbHble IpsIMBIE U
TUIOCKOCTH: PACYET OTHOLICHUM

21

[TapannenbHblie IpsIMbIE U
IIJIOCKOCTH: YTJIBI MEXKIY
CKPEILIMBAOUIMMHUCS TPSIMBIMU

22

[lepneHauKyJIApHBIE IPSMBIE U
IJIOCKOCTH: CTAHIAPTHHIE MAPHI
NEPNEHAUKYJISPHBIX MNIOCKOCTEN U
IPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

23

[lepneHauKyIApHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYJIISpax

24

[lepnienauKynapHbBIE MPSIMbIE U
MJIOCKOCTHU: BBIYUCIICHUS JJIMH B
MHOTOTpaHHUKaX

25

[ToBTOpEeHue: miomanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JIJIsI
IJIOIAICH, COOOpaKeHUS ITOA00MS

26

[ToBTOpEeHuE: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIJISI
IJIOIAJICH, COOOpaKeHUS ITOA00MS

27

[ToBTOpEeHME: miomanu
MHOTOYTOJTbHUKOB, (DOPMYJIIBI JJ151
IoMaaAeH, COOOpaKeHUs MOA00HS




28

[Imomanu ceuenuii
MHOTOTPaHHHUKOB: TUTOIIAIH
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs Mo 100us

29

IImomanu ceuenui
MHOTOI'PaHHUKOB: TUIOIIAIH
MOBEPXHOCTEM, pa3pe3aHusi Ha
4acTH, COOOpaKEHUs Mo100us

30

KonTponbshas pabora
"IToBTOpEHNE: MHOTOTPaHHUKH,
CEYEHUsI MHOTOTPaHHHUKOB"

31

0O0bBéM Temma. O0beM
PSIMOYTOJILHOTO TTapaJljIeIICITHIIe /1A

32

3amaun 00 yIBOCHHUH Ky0a, O
KBaJipaType Ky0a; O TPUCEKIIUU

yria

33

CrepeoMeTprUUeCKHUE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSAMOYTOJILHOTO TTapaljIe/ICIIHIIe /1a

34

[TpukianHpie 3a1a9M, CBI3aHHBIC C
BBIYUCJIEHHEM 00BEMA
MPSMOYTOJIBLHOI0 Tapajiesenuneaa

35

O0BEM TpSIMOI TPU3MBI

36

CtepeomeTpruuecKue 3aj1auu,
CBSI3aHHBIC C BHIYHCICHUEM
00BEMOB TIPSIMOI MPU3MBI

37

[Tpuxitagabie 3a1a49u, CBSI3aHHBIE C
00BEMOM TIPSIMOIA TTPU3MBI




38

Boruncnenue 005EMOB Te C
TIOMOIIBIO OITPEIEIEHHOTO
uHTerpana. O0bEM HaAKIOHHON
TTPU3MBI

39

Brraucinenue 00bEMOB TEN C
MTOMOIIBIO OTIPEACIIEHHOTO
uHTerpanga. O0bEM MUpPaMHU/TBI

40

dopmyiia 00bEMa MUPAMU/IBI.
OTtHomeHne 00bEMOB MUPAMUJL C
00IIIUM YTJIOM

41

dopmynia 00bEMa MUPAMU/IBI.
OTtHomeHne 00bEMOB MUPAMUJT C
00IIIUM YTJIOM

42

CTGpGOMeTpI/I‘ICCKI/IC 3aJa4H,
CBsI3aHHBIC ¢ 00BbEMaMU HAKJIIOHHOM
ITPU3MBbI

43

CrepeomeTpruuecKue 3aj1auu,
CBSI3aHHBIE C 00bEMaMU MTUPAMHUIBI

44

[IpukitagHele 3a/1a4M 110 TEME
"OO0BEMBI TEN", CBSI3aHHBIE C
00BEMOM HAKIIOHHOW MPU3MBI

45

[IpuknanHele 3a7a4u 110 TEME
"O0BEMBI Ten", CBSI3aHHBIC C
00BEMOM TTUPAMUIBI

46

[Ipumenenue 00bEMOB.
Brranciienne paccTostHUS 10
MJI0CKOCTH




47

KontponbHas padota "O0béM
MHOI'OrpaHHuKa"

48

[MunuaapruyecKas MOBEPXHOCTD,
oOpazyroIue MUINHAPUIECKON
MTOBEPXHOCTH

49

Mumunap. Ipsmon kpyrosou
urwHap. [hnomans noBepxHocTu
HWIMHIpA

50

Konunueckas moBepxHOCTb,
o0OpazyroIe KOHUYeCKOM
nosepxHocth. Konyc

o1

CeucHue KOHYCa IIIIOCKOCThIO,
Hapannenbﬂoﬁ IIJIOCKOCTHU
OCHOBAHMUA

52

Yceuénnrpiit konyc. M3obpakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOW TTOBEPXHOCTH KOHYCa

o4

[Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOW TOBEPXHOCTH KOHYCA

55

CtepeomeTpruuecKue 3aj1auu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN LWJINHIPA,
KOHYycCa

56

CtepeomeTpruecKue 3aj1a4uu Ha
JIOKa3aTeIbCTBO 1 BEIYKCIICHUE,
MOCTPOCHUEM CEUYCHUN WJIMHIPA,
KOHycCa




S7

HpI/IKJIaI[HBIG 3aJa4u, CBA3aHHBIC C
MUJINHIAPOM

58

HpI/IKJIaIIHBIe 3aga4Hu, CBA3aHHBIC C
MUJIMHIAPOM

59

Cdepa u map

60

[lepeceuyenne chepsl u mapa c
IockocThio. Kacanue mapa u
ctepsl TIockoCcThIO. Bug u
n300pakeHue mapa

61

[lepeceuenne chepsl u mapa c
iockocThio. Kacanue mapa u
chepsl TI0CKOCTRIO. By u
n300pakeHue mapa

62

Ypasuenue chepsl. [Lnomaas
ctheps! u e€ yacTei

63

CummeTpus cepsl U mapa

64

CrepeoMeTpruyecKHe 3a/1aun Ha
JI0Ka3aTeNbCTBO U BEIYMCIICHUE,
CBsI3aHHBIE CO C(Eepoil U mapoM,
MOCTPOCHUEM HUX CEYEHHUI
IIJIOCKOCTBIO

65

CtepeomeTpruuecKue 3aj1auu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHUE,
CBSI3aHHBIE CO c(hepoit U Imapom,
MOCTPOCHUEM HUX CEYEHHI
MJI0CKOCTHIO

66

[Tpuxitagabie 3a1a4n, CBI3aHHBIC CO
cdepoii u mapom




67

IToBTOpEHME: OKPYIKHOCTH HA
IIJIOCKOCTH, BEIYNCIICHUS B
OKPYKHOCTH, CTaHJApTHbIE
moxoous

68

Paznuunbie KOM6I/IH3.I_II/II/I TCJI
BpalllICHUA 1 MHOT'OTPAHHUKOB

69

3amauu o Teme "Tena u
MOBEPXHOCTH BpalleHus"

70

3amauu o Teme "Tena u
MOBEPXHOCTH BpanieHus"

71

KonTponwhas pabora "Tena u
NOBEPXHOCTH BpallleHUs "

72

O6BéM nununpa. Teopema 06
00BEME MPSIMOTO IIWIIMH]Ipa

73

Brrancnenre o0bEMOB Tel C
TIOMOIIIBIO OTIPEIETIEHHOTO
uHTerpaia. O6bpéM KoHyca

74

[Tnomagyu GOKOBOI M MOJIHOKN
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpruiecKue 3a1a4u,
CBSI3aHHBIC C BEIYHCIICHHEM
00BEMOB ITWIIMH]IPA, KOHYCA

76

[IpuknanHele 3a0a4u 110 TEME
"OOBEMBI U IUIONIAAN
MOBEepXHOCTEN TEn"

77

OO0BEM 1mapa U mapoBOro CEKTOpa.

Teopema 00 00bEME 1Iapa.
[Tnomane chepsl.




CrepeomeTpruuecKkue 3a/1a4u,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB 11apa, HIapOBOT0
CEerMEHTa U IapOBOI'0 CEKTOpa

78

IIpuknanHele 3a0a4u 110 TEME
"OO0BEMBI TE", CBI3aHHBIC C
00BEMOM TI1apa U MJIOMIAIBI0
chepbl. COOTHOIICHUS MEXKITY
TIOMIAASIMU TTOBEPXHOCTEH |
00BEMaMU TOTO0HBIX TEII

79

[TogoOHbIe Tena B MPOCTPAHCTBE.
N3menenue o0bEMa npu mogo0um.
CrepeomeTpruuecKkue 3a1auu,
CBsI3aHHBIC C BHIYHUCIICHHUEM
00BEMOB TeJI M IIJI0IaJIei
ITOBEPXHOCTEMN

80

Kontponwnas padota "Ilnomaau
MTOBEPXHOCTH M 0O0BEMBI KPYTIIBIX
Tea"

81

JIBMKEHUs IPOCTPAHCTBA.
OtoOpakenus. J|BrxeHus u

paBeHCcTBO (uryp. O61Ire cBoicTBa

JIBIKCHUN

82

Bubl nBukeHMI: TapaieIbHbIN
MEPEHOC, [IEHTPAJIbHASI CHMMETPHS,
3epKajbHAst CUMMETPHSI, IOBOPOT
BOKPYT IPsSIMOM




83

[IpeobpazoBanus nonodus. [Ipsmas
u cepa Ditnepa

84

I'eomeTpuueckue 3a7aun Ha
NIPUMEHEHUE JBUKCHUS

85

KontponbHas pabota "BekTopsl B
IIPOCTpaHCcTBE"

86

O6o6maromiee moBTopenue 11
TIOHSATUM U METOJOB Kypca
reometrpun 10—-11 knaccos,
CUCTEMAaTH3allusl 3HAHWUM:
"[TapanienbHOCTh NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE"

87

O6o6maromiee moBTopenue 11
MOHSITUM U METOZIOB Kypca
reometrpun 10—-11 knaccos,
cucTemMaTHu3anus 3HaHui: "BekTopsl
B IIPOCTPaHCTBE"

88

O6o6marormiee moBTopenHue 11
MOHATHN U METOJOB Kypca
reometrpun 10—-11 knaccos,
cucTeMaru3anus 3HaHuii: "BekTopbl
B NMPOCTpaHCTBE"

89

O6o6mmaroree nopropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10-11 kmnaccos,
cuctemaTtu3anus 3HaHui: "O0beM
MHOT'OI'paHHHKA"




90

O606u1aroniee nopropenue 11
MOHATHUM U METOLOB Kypca
reomerpun 10—-11 xnaccos,
cucrteMaru3zanus 3Hanuii: "Oobem
MHOIrOrpaHHuka'

91

O6o6maroniee moBTopenue 11
TIOHSATUM U METOLOB Kypca
reometpun 10—11 kiaccos,
CHCTEeMaTH3aI1s 3HAHUMN:
"[Tnomany MOBEPXHOCTU U OOBEMBI
KpyTJbIX Ten"

92

O6o6maromiee moTopenue 11
MIOHSTUA U METOJOB Kypca
reometrpun 10—-11 xnaccos,
CUCTEMAaTH3alUsl 3HAHUI:
"[Tmomaau MOBEPXHOCTU U OOBEMBI
KpyIJibIX Ten"

93

Hroropas koHTpoIbHAS paboTa

94

Hroropas koHTpobHAs paboTa

95

IToBTOpEeHue, 0600IIeHNE U
cucTeMaTHh3alusa 3HaHUH

96

Hctopust pa3BuTHs CTepeoMeTpUr
KaK HayKu U €€ poib B pa3BUTHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTtopus pa3BUTHS CTEPEOMETPHUH
KAaK HAyKH U €€ poJib B pa3BUTUHU




COBPEMCHHBIX HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT 15071

98

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT Ui

99

I/ICTOpI/ISI pPa3BUTHUA CTCPCOMCTPUHU
KaK HAYKH U e€ POJIb B Pa3BUTHUN
COBPCMCHHBIX NMHKXCHCPHBIX U
KOMITBROTCPHBIX TEXHOJIOTUH

100

I/ICTOpI/ISI pasBUTHUA CTCPCOMECTPUU
KaK HaYKHU U ee POJIb B Pa3BUTHUH
COBPCMCHHBIX MHXKCHCPHBIX 1
KOMITBHOTCPHBIX TEXHOJIOTUH

101

HcTopus pa3BUTHS CTEPEOMETPHUH
KaK HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHIl

102

Hctopust pa3BuThs cTepeoMeTpun
KaK HayKHu U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




JINCT KOPPEKTUPOBKU PABOYEN ITPOI' PAMMBI
B pabouyto nporpamMmy BHOCSTCS CIAEAYIOUTNE U3MEHEHUS:

OcCHOBaHUS:
Koi-Bo yacos
Ne Ilo Ilo Tena [Tpuunna Crnoco6
ypoKa | IIaHy dakry T10 KOPPEKTHUPOBKH KOPPEKTHPOBKH

mwiany | A4HO

Bcero




6. YHEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

1. Maremaruka. 'eomerpusi: 10 knacc : yriyOn€HHBIN ypOBEHbD : yYEOHUK
/" AI. Mep3nak, J.A. Homuposckuii, B.M.IlonsikoB ; mnox pen.
B.E.Ilogonsckoro. — 7-e usn., crep. — M. : [IpocBemenune, 2023.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. MaremaTtuka: anreOpa W Hayala MaTEMaTHYECKOTO aHau3a,
reometpusi. ['eomerpust : 10—11-e kmaccol : 0a30BbIN U Yr1yOJaE€HHBINH YPOBHU :
Meroandeckue pekoMenaanuu Kk yueouuky JI. C. Atanacsana, B. ®@. byrty3osa, C.
b. Kagomuesa u np. — Mockga : [Ipocsemenue, 2020.

2. T'eometpus. [Toypounslie pa3padotku. 10—11 kiaccsl : yue6. mocobue
s oomeo0Opasoar. opranu 3amuii / C. M. CaaksH, B. ®. by Ty30B. — M. :
[Ipoceemenue, 2017 — 2-e uza., nepepad. — 232 c.

3. Harnagusie mocoOus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCBHI
CETU UHTEPHET
«Pemry EI'D»: https://oge.sdamgia.ru/
Poccuiickast anextponHas mkoja: https://resh.edu.ru/
Oumnunatin-TectIlan: https://onlinetestpad.com/
WutepaktuBHas Tetpaas Skysmart https://skysmart.ru/
[Tnatdopma Part.a https://parta.school/
Nudoypox https://infourok.ru/
Buneoypox https://videouroki.net
SKnacce https://lwww.yaklass.ru/info/about
OOpa3oBaTenbHas comuanbHas ceth https://nsportal.ru

10 OOpa3oBaTenbHas conuanbHast ceth https://uchi.ru

11. Kosrekuus 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru

12. O6pa3oBarenbHas cormaiibHas ceTh https://edu.lsept.ru

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE

OBPA30OBATEJIBHOI'O MPOLIECCA YUYEBHOE
OBOPYJIOBAHUE

1. KoMIulekT 4YepTexKHbIX HMHCTPYMEHTOB: JIMHEMKA, YIrOJIbHUK,
TPAHCTIOPTHUDP, IUPKYITb.

2. MyJbTUMEIUIHBINA KOMITBIOTEDP C IPOEKTOPOM.

CoNoaR~LDE



