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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBAsieTcs ogHUM M3 0a30BBIX KYpPCOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHusl, TaK KaKk 00€CrIeYMBaET BO3MOXKHOCTh NU3yUCHHUS JUCIUILIINH €CTECTBEHHO-
HAy4YHOM HAMpaBJICHHOCTH M TNPEAMETOB TyMaHUTapHOro mukia. [lockombky
JIOTUYECKOE MBIIUICHHE, (OPMUPYEMOE MPH U3YYEHUH OOYYarOU[UMUCS MOHSATUUHBIX
OCHOB T€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U TMOCTPOCHUM IEMOYKU JIOTHUYECKUX
YTBEPKACHUNW TIPU PEIICHHWH TeOMETPUYECKUX 3ajJlady, YyMEHUE BBIJBUTATH U
OMpoBepraTh TUMOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS TMpH pPEIICHUU 3a7a4y
€CTEeCTBEHHO-HAYYHOTI'O IMKJIa, B YaCTHOCTH (DU3UUYECKUX 3a]1ay.

Llens ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE HWHIWBHUIYAJbHBIX CIOCOOHOCTEW OOyYaroUIMXCsi MPU H3YYCHUU
T€OMETPHH, KaK COCTaBJISIIOIIEH TTpeaMeTHON obact «MaremaTiuka U UHPOpMaTHKA
gyepe3 oOeclieueHne BO3MOXKHOCTH MPUOOPETEHUSI U MCIOJIb30BaHUS Oojiee TTyOOoKHX
r€OMETPUYECKUX 3HAHUU M IEUCTBUH, CIEIIU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsI
YCHEITHOTO MPodeCCHOHAILHOTO 00pa3oBaHUs, CBSI3aHHOTO C UCIOJIb30BaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHBIMU 3aJlauaMu  Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PaACHIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS :

paclIMpeHue MPEACTaBICHUS] O T€OMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpbl H
(dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE MPEACTABICHHS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaKHEUIIUX
MAaTE€MAaTHYECKUX MOJEIISIX, IMO3BOJIAIONIMX OINUCHIBaTh M M3y4aThb DPA3HbIE SIBIICHUS
OKPY’KaIOUIEro MHpAa, 3HAHWE MOHATHIHOTO ammapara no pazaeny «CTepeoMeTpHs»
y4eOHOT'0 Kypca T€OMETPUH;

dbopMHUpOBaHUE YMEHHUS BJIAJIETh OCHOBHBIMHU TOHSATHUSMH O TPOCTPAHCTBEHHBIX
durypax @ MX OCHOBHBIMU CBONCTBaMHM, 3HAHUE TeopeM, (QOpMyll M YMEHHUE HX
NPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl W HAXOAUTh HECTAaHIAPTHBIE CIOCOOBI
peuieHus 3a1ay;

dbopMupoBaHUE YMEHUS PAaClO3HABATh HA YEPTEkKAX, MOJECISIX U B PEATbHOM MHUPE
MHOTOTPAaHHUKU U T€JIa BpalleHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMHUpOBaHNE TOHWMAHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (HOPMHUPOBAHHE TOHMMAHUS POJIM AKCUOMATHKU TIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupOoBaHUE YMEHHS BIIAJETh METOJAMH JOKA3aTeIhCTB M alITOPUTMOB
pelieHns, YMEHUS UX MPUMEHATb, MPOBOJAUTH J0KAa3aTelIbHbIE PACCYXICHUS B XOJI€
pelIeHns CTepPEOMETPUYECKUX 3aJady M 3a/Jad C MPAKTHYECKUM COJEpPKAHUEM,
dbopMupoBaHuE TPEACTABICHUS O HEOOXOJMMOCTH JOKa3aTeIbCTB MPU OOOCHOBAHUHU
MaTeMaTU4YEeCKUX YTBEPKICHUM U POJIM aKCUOMATHKUA B MPOBEICHUHU JETyKTUBHBIX
pacCyXJICHUM;



pa3BUTHE W  COBEPIICHCTBOBAHWE  WHTCIUICKTYaJIbHBIX M  TBOPYECKUX
criocoOHOCTe OOydYarolmuxcs, TMO3HABATEILHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEPECca K U3YICHHIO TEOMETPHH;

dopMupoBaHuEe (PYHKIIMOHATBHOW TPAMOTHOCTH, PEICBAHTHOW T'C€OMETPHUU:
YMCHHS pAcCllO3HABaTh TPOSBICHUS T'€OMETPUYECKUX TOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEATbHBIX JXU3HCHHBIX CHUTYAIlUSAX W TPH H3YYCHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICTUPOBAHHSI
pEaNbHBIX CHUTYyaIldd, WCCIEIOBAaHUS TIOCTPOCHHBIX MOJCICH, WHTEPIPETAIIUN
TIOJTYYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJICPKATEeIBHBIMU JIUHUSAMH y4eOHOTO Kypca «['eomerpus» B 10-11
Kinaccax sBIAIOTCS: «lIpsMble M IUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTPaHHUKW,
«Tena BpameHus», «BeKTOpsl W KOOpPAWHATHI B IPOCTPAHCTBE», «JIBUKEHUS B
POCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpeGoBaHHE «YyMETh OIEPUPOBATH
TOHSITHSIMU», PEJICBAHTHBIMU T'€OMETPUU Ha YriIyOJIEHHOM ypoBHE oOydeHus B 10-11
KJaccaxX, OTHOCHUTCS KO BCEM COJIep)KaTeIbHBIM JIMHHSAM Y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTHYCCKUX YMECHHH pacrpeeisieTcsl He TOJIbKO IO COJIePKaTeIbHBIM
JUHUSAM, HO W 1Mo rojgaM oOydenus. ConeprkaHue oOpa30BaHHs, COOTBETCTBYIOIICE
OpeIMETHBIM  pe3yjibTaTaM  ocBoeHuss  @DexepanpHOil  paboyeil  mporpammel,
pacnpenenéHHbIM 10 TojaM OOy4eHHsI, CTPYKTYpUPOBAaHO TaKuM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TPUHIMIIHAAIBLHBIM  BONpocaM  oOywaromuecs oOpaliajiuch
HEOJIHOKpAaTHO. DTO TMO3BOJSIET OPraHu30BaTh OBJAJCHHE T'€OMETPUUYECKUMU
NOHSATHSIMU W HAaBBIKAMM TIOCJIEOBATEIbHO M TIOCTYNATENbHO, C COOJIIOJIEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC€ 3HAHHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY
TCOMETPUYECKUX TMPEJCTABICHUN 00Yy4YaroIIuXCcsl, paciiupss u yrayomnss eé, obpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK M3y4EHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE IMO3BOJISET:

co3gath  ycioBus  gans  auddepeHnumanuu  OOyYeHHs,  MOCTPOCHUS
WHIUBUIYaTbHBIX 00pa30BaTEeNbHBIX MPOrpamMM, OOECIEUHUTh YrIyONEHHOE H3YydeHHE
T€OMETPHUH KaK COCTaBIAOINIEH yueOHOoro mpeameTa «MaTemaTukay;

MOATOTOBHUTH OOYYAIOMIMXCSA K MPOJODKCHHIO M3YUYEHUS! MATEeMATHKU C YYETOM
BBIOOpa Oynymiei mnpodeccun, obecreyrnBas NPEEMCTBEHHOCTh MEXKIY OOIMHMM H
nmpodeccuoHaTbHBIM 00pa30BaHUEM.

Ha u3ydenne yuebnoro kypca «I['eomerpus» Ha yriiyOJIEHHOM ypOBHE OTBOJUTCS
204 yaca: B 10 kiacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIEJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsMbIX B MPOCTPAHCTBE: MEpeceKaroluecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajieabHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPHEHAUKYIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O NpsAMOi

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep UM OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU TUPAMHUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOT'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpPA HA
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTropaM. [IpsAMoyrosbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckass TOBEPXHOCThb, oOOpasyromue TmoBepxHocTe. Tema BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa u koHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanum Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucanHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCa, IUIOMAaas chepsbl U e€ yacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BpallleHUS: CEUEHUS ITUIUHIpA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOASAIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEIICHUH TeOMETPUUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUsA, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh TPAXAAHCKOW MO3UIMHM OOYYAIOUIErocsl KaK aKTUBHOTO M
OTBETCTBEHHOTO 4JI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MATEMaTHYECKUX
OCHOBaxX (PYHKIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIaHCKOTO 00111ecTBa (BRIOOPHI, OMPOCHI U APYIo€), YMEHUE B3aUMOJIEHCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HUIECHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHUMCKON MaTEeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTH)KCHUSIM POCCHUICKHX MaTEMaTHUKOB M POCCHUHCKONW MaTEMaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE HJTHX JOCTMDKCHUW B JPYrdX HayKax, TEXHOJOrHusIX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, ATUYECKOTO MOBEAECHUSA, CBS3aHHOTO C NPAKTHUYECKUM
OPUMEHEHHEM JOCTHKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas JCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHH, PacCyXICHUH, BOCIPUUMYUBOCTL K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECcax
310pOBOTO M Oe3omacHOro oOpasza »XKW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TUTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa,
perymsipHast (u3MYecKass AaKTUBHOCTH), (PH3MYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIIOOUS, UHTEPEC K PA3TUYHBIM
chepam mpodecCHOHANBHOU JCSATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW © €
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiedl mpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IUIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTH4ecKoMy 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEU KU3HH,
FOTOBHOCTh K AaKTMBHOMY YYacTHIO B  pEIICHHMH MPaKTUYECKUX  3ajad
MaTeMaTU4eCKON HAIlpaBIEHHOCTH;



7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  HKOJOTHMYECKOM  KyJbTYypbl, TOHHMAaHWUE  BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOLIECCOB HA COCTOSHUE MPUPOJHOW M COIMATbHOU
Cpeibl, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM, OpUEeHTAIUS Ha
MIPUMEHEHNE MaTeMaTUYECKUX 3HAHUU JJIS pelieHus 3a1a4 B 00JIaCTU OKpYKarolen
cCpelbl, IUIAHUPOBAHHUE TIOCTYNKOB U OLEHKA HMX BO3MOXXHBIX IMOCIEACTBUMN JIs
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKU U OOIIECTBEHHOW MPAKTUKU, MOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl 4eTOBEUECKOUN JeATEILHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUISL pa3BUTHS LMBWIM3AIMK, OBJIAJEHUE S3BIKOM MaTEMAaTUKH M MaTeMaTHYECKOU
KyJIbTYypOH KaK CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh MPOSKTHYIO U
UCCJIEIOBATEILCKYIO ICATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyecKkue NecTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMpPEIEICHUS
NOHSITUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATb, bopMynrpoBaTh U peoOpa3oBHIBATh CYXKJICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAJiaraTh KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOJABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUEHUH 10 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEJIBHO JOKAa3aTeJIbCTBA MAaTEMaTUUYECKUX YTBEPKIACHUMN
(OpsiMble M OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BBIOMpATh CMoco0 pemieHus ydeOHOW 3ajauyr  (CpaBHHBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BbIOMPATh HauOosee MOAXOIAIMINN ¢ YYETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBUS:
UCIIOJIb30BaTh BONPOCHl KaK HCCIEIOBATENbCKUNA HWHCTPYMEHT IO3HAHMUS,
dbopmMynUpoBaTh BOIIPOCHI, dbukcupytomume MIPOTUBOPEUHE, npo0uemMy,



YCTaHaBJIMBATh UCKOMOE U JaHHOE, (DOPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTU4YecKOro OObBEKTa, SIBICHMs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy O0BEKTaMHU, SIBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITeTbHO (OPMYIUPOBAaTH OOOOIIEHUS W BBIBOALI IO pe3yJbTaTaM
MPOBEIEHHOIO  HAONMIOJEHUs,  MCCIEOBaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUI;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKe BBIJIBUTATH
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATE JeUIMTB MHPOpMAIIMKU, aHHBIX, HEOOXOJIUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]1a4H;

BBIOMpaTh MH(OPMALUIO M3 HMCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTH3UPOBATh U MHTEPIPETUPOBATh WH(OPMAILIMIO PA3IMYHBIX BUJIOB U (popMm
pe/ICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIIMIO, TPEACTaBIATh €€ B pa3lIUYHBIX (dopMmax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OLICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHHUBeEpCaJIbHbIE YUeOHbIE 1eficTBHUS

OO01menue:

BOCIPUHMMAaTh B (DOPMYJIUPOBATh CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMHU U
IEJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
IMUCBMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHHS TI0 XOJy PpCIICHUS  3aJlayH,
KOMMEHTHPOBATh MOJYyYCHHBIN pPe3yJIbTaT;

B XOJI¢ OOCYXKICHHUS 3ajJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMBI,
poOJIeMBl, pelIaeMon 3a/1au, BRICKAa3bIBaTh HJICH, HAIICIICHHBIC HA TIOUCK PEIICHHS,
COTIOCTABIIATh CBOM CYXKJACHUS C CYXKICHHAMH JPYTMX YYaCTHUKOB JIHAJIOTa,
OOHApYyXWBaTh pa3IMude€ MW CXOJCTBO IIO3MIHMK, B KOpPpeKTHOH dopme
dbopMyITHpOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3YIbTaThl PEIICHHS 3aJadyd, SKCIICPUMEHTa, HCCIICIOBaHMS,
MIPOCKTA, CAMOCTOSATENIBHO BHIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IUIAH, aITOPUTM pEILICHUs 3aJlaud, BBIOUpATh CHOCOO pEIICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ yUETOM HOBOW MH(OpMaLUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTENBHBIX MPOIECCOB, MX PE3yJIbTaTOB, BIA/ETh CHOCOOAMHU
CaMOITPOBEPKU, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa pelieHUsT MaTeMaTHYECKOU
3a/1a4H;

IpEeABUIETh TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTh TPH PEIICHUM 3aJ1ayH,
BHOCUTHb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU M YCIOBUSM, OOBSCHITh MPUUMUHBI
JOCTM)KEHUSI WM HEJOCTIDKCHUSI PEe3YJbTAaTOB JICSITEIBHOCTH, HAXOJIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh M HCIMOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW WM WHIAWBUIYAIBHOM
paboTHI IPH pPEIICHNUN YU4eOHBIX 3a/1a4, TPUHUMATH 11€JIb COBMECTHON JCSATEILHOCTH,
IJIAHUPOBATh OPTaHMU3alMI0 COBMECTHOM paboOThI, pacmpeaessiTh BUIBI PadoT,
JIOTOBApHUBAThLCS, OOCYXKIaTh IMpoOILleCC M PeE3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOAEH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboThl (0OCYykaeHUs, oOMEH MHECHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JIEUCTBUS C APYTMMU YJIE€HAMH KOMaHJIbl, OLIEHUBATh KAYECTBO CBOETO BKJIa/Ja B
o0t  OPOAYKT MO  KpUTepusMm,  CHOPMYTUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayquTCs:

. CBOOOJTHO OIEpPUPOBATh OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUU TPHU
pELICHUH 3a7a4 U IIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

. IIPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUUYECKUX 3aaY;

. KJIacCU(UIIUPOBATH B3aMMHOE PACIIOJIOKEHUE TIPSIMBIX B TTPOCTPAHCTBE,
IJIOCKOCTEMN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE;

. CBOOOJHO OMEpHUPOBATh TIOHATHSIMH, CBSI3aHHBIMH C yrjamMu B
MPOCTPAHCTBE: MEXKAY NPSAMBIMHU B IPOCTPAHCTBE, MEXKY IPSAMOU U TJIIOCKOCTBIO;

. CBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;

. CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHUKOB (TpHU3Ma,

MMpaMuJia, NPSIMOYTOJbHBIN Mapajuielienune, Kyo);



. KJIacCU(UIIMPOBATh  MHOTOIPAHHUKH, BBIOMpas  OCHOBaHHUS A
KJ1accuukanuy;

o CBO6OI[HO ONncpupoBaTb IOHATUAMH, CBA3AHHBIMH C CCUCHUCM
MHOTOI'PaHHUKOB IINIOCKOCTBIO;
o BBITIOJTHATH nmapauiCibHOC, HCHTPAJIIBHOC 151 OpTOroHajlabHOC

MPOEKTUPOBaHUE (UTYpP HaA IUIOCKOCTh, BBIMOJIHATh H300pakeHus ¢GuUryp Ha
IUIOCKOCTH;

. CTPOUThH CEUEHHUSI MHOTOTPAHHUKOB Pa3IMYHBIMUA METOJIAMHU, BBIMOIHITH
(BBIHOCHBIE) IUIOCKME 4YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UrYyp: BHI
CBEPXY, COOKY, CHU3Y;

. BBIUMCISATh  IJIOIIAAM  [OBEPXHOCTEH MHOTOTPaHHUKOB  (TIpH3Ma,
NUpPaMKIa), TEOMETPUUECKUX TeJl C IpUMEHEeHUEM (HOpMYyIT;

. CBOOOJHO OMEpUpPOBaTh TMOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCh U MIIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPBHL;

. CBOOOJTHO OMEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B MPOCTPAHCTBE;

. BBIIIOJIHSTH AEHUCTBHS HaJl BEKTOPAMHU;

. pemaTe 3aJayd Ha JI0KA3aTeIbCTBO MATEMATHUYECKUX OTHOIIEHUN H

HaXOXKIACHUC TCOMCTPUYCCKUX BCIWYHMH, ITIPHMCHAA HN3BCCTHBIC MCTOAbLI IIPH
PCHICHUN MATEMATUYCCKUX 3aa4 ITOBBIICHHOI'O 1 BBICOKOT'O YPOBHSA CIIOKHOCTH,

. NPUMEHSTh MPOCTEHIINE TMPOrpaMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
. U3BJIEKAaTh, MPeoOpa30oBbIBATh M HWHTEPHPETUPOBATH MHGOPMALMIO O

IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEICTABICHHYI0O Ha dYepTexax u
pPHUCYHKaX;

. OPUMEHATh IOJIYYEHHbIE 3HAHUA Ha TMPaKTHUKE: CpaBHUBATh U
AHAJM3UPOBATh PEANbHBIE CUTYyallMd, MPUMEHATh M3yUYEHHBIE MOHSATUS B IPOLECCE
MOWCKA PEIICHUs] MaTeMaTH4eCKH CHOPMYITUPOBAHHOU MPOOIEMBI, MOJEIUPOBATH
pealibHbIe CUTyallUM Ha S3bIKE T'€OMETPHUU, HUCCIEAO0BATHh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TEOMETPUUECKUX MOHITHUH M TeopeM, ammapara aiareOphl, pemarhb
MIPAKTUUYECKUE 3a]1a4H, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEIINYNH;

. UMETh MPEJICTABICHUSI 00 OCHOBHBIX ATalax pPa3BUTUSA F€OMETPUU Kak
COCTaBHOM 4YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:

. CBOOOJHO OTEPUPOBATH MOHITHSAMH, CBS3aHHBIMHU C IHJIWHIPHUECKOH,
KOHMYECKOH U c(hepruyecKoil MOBEPXHOCTAMU, OOBICHATH COCOOBI MOJTyUYECHUS;
. ONEepUpPOBATH MOHSATHUAMH, CBSI3aHHBIMM C TelaMH  BpalleHUs:

UUJMHIPOM, KOHYCOM, chepoil U mapom;



. pacno3HaBaTh Tejla BpallleHus (LWIMHIP, KOHYC, cdepa u 1map) Hu
OOBSACHATH CIIOCOOBI OJYYEHHUS TEJ BpalllCHHUS;

. KJIacCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEphl U MIOCKOCTH;

. BBIUUCISATh BEJIUYHMHBI 3JIEMEHTOB MHOTOIPAHHHMKOB M TEJ BpalIlCHUS,
O0OBEMBI W IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB W TEN  BpalIEHUs,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

. CBOOOJTHO ONEPHUPOBATH MOHITUSIMU, CBI3aHHBIMU C KOMOMHALIMSIMU TEJ
BpalleHUs] © MHOTOIPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U ONMHCaHHBIN
0KoJ10 cdepsl, chepa, BHUCAaHHAS B MHOTOIPAHHUK WJIA TEJIO BPAIECHUS;

. BBIUMCISITh COOTHOIICHHS MEXJIy IUIOMIaAsIMU TMOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJI;

. U300pakaTh u3y4yaemble (UTYpbI, BBIMOJIHATH (BBIHOCHBIE) IIJIOCKHE
YepTeX U M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BHUI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CEUCHHUSI TEJl BpAIICHHUS;

. U3BJIEKAaTh, WHTEPHPETUPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (GUTypax, NPEICTABICHHYIO Ha dYepTexax u

PUCYHKaX;
. CBOOOJTHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
. BBIIIOJIHATH OIEPALIUU HAJl BEKTOPAMU;
. 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOU CUCTEME KOOPAMHAT;
. pemars TEeOMETPUYECKUE 3aJayd Ha BBIYUCICHUE YIJIOB MEXIY

OPSIMBIMA M TUIOCKOCTSIMHU, BBIYHMCIIEHUE PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a TPU PEIICHUU;

. CBOOOJTHO OTEpPUPOBATH MOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

. BBITIONHATh M300pa)KEHHUS MHOTOTPAHHMKOB M T BpAIlEHUS TMPHU
napajyieIbHOM TepeHOoCce, EHTPaIbHOM CUMMETPHUH, 3€PKaJbHON CUMMETPHUH, MpU
MOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHusl o100

. CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB U TE€J BPALICHUS: CEUEHUS LIMIINHAPA
(mapayyeabHO YW MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca (mapasuielibHbIe
OCHOBAHUIO U IPOXOJSIINE YePe3 BEPIINHY), CEUCHUS 11apa;

. UCIIOJIb30BAaTh METOABl IOCTPOECHUS CEUECHUM: METOJ CJIEIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSI, METO]I IEPEHOCA CEKYIIEN MIIIOCKOCTH;

. JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

. NPUMEHSTh TeOMEeTpUUecKre (DAKThI JJIS PEIICHUS CTEPEOMETPUICCKUX

3aJ1a4, MPEINOJararoiMXx HECKOJIbKO IIArOB PEIICHHS, €CIU YCJIOBUS MPUMECHEHHUS
3a7laHbl B SIBHOW U HEABHOH (Dopme;

. peuaTe 3aJayd Ha J0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOIICHUW U
HAaXOXJICHUE TEOMETPUUYECKUX BEJINYMH;



. MPUMEHSTH MPOTPAMMHBIEC CPEJICTBA U YJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUICCKUX 3a]1aY;

. MPUMEHATh  TOJYYCHHBIC 3HAHUS Ha  MPaKTUKE: CPaBHUBATH,
aHAM3UPOBATh U OICHUBATH PCATbHBIC CUTYAIlNH, IPUMEHATh N3YUCHHBIC TTOHSITHS,
TEOpEMBbI,  CBOWCTBA B  TMpoIlecCCe  TOWCKa  pEHICHUS  MaTeMaTHYCCKU
chopMyIUpPOBaHHOW TPOOJIEMBI, MOJEIUPOBATh pEaIbHBIE CHUTYAIlMM Ha SI3BIKE
T€OMETPHUH, UCCIICAOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAaHUEM I€OMETPUICCKUX
MOHATHI M TEOpEM, ammapara ajareOpsl, penaTh MPaKTHYCCKUE 3a1a9d, CBI3aHHBIC C
HAX0XJICHUEM T€OMETPUYCCKUX BEIIMUNH;

. UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTallax pPa3BUTHS TCOMETPHH Kak
COCTaBHOMW YacTH (yHJTAMECHTA Pa3BUTHS TCXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponupie | [lpaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomeTpuio. 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE.
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE.
4 HepneH)ImiynﬂpHOCTL TIPSIMBIX U o5
MJI0CKOCTEHN B IPOCTPAHCTBE.
VYTIIBl U pacCTOSIHHUS. 16
MHoTrOorpaHHUKH. 7
BexTopsl B mpocTpaHCcTBE. 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest

1 AHanuTu4eckas reoMeTpus. 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1

cUCTeMaTH3alus 3HaHUH.
3 OO0BEM MHOTOTpaHHHUKA. 17
4 Tena Bpamenus. 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1

KPYTJIBIX TE.
6 JIBuKeHwus. 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5

cUCTeMaTH3alusl 3HAaHUH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA.

05.09.2023

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(oTpe3koB), cepeIuHbI OTpE3Ka.

05.09.2023

[TonsTHs: epecekarouecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO.

07.09.2023

[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO.

12.09.2023

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX.

12.09.2023

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CICACTBUA U3 HUX.

12.09.2023

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIMIUX 0OBEKTOB.

14.09.2023




MHororpanHuKH, H300paKeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB.

19.09.2023

AXCHOMBI CTEPCOMETPHH U TICPBHIE
cneacTBus u3 HUX. CriocoObI 3a1aHus
MPSIMBIX ¥ IIOCKOCTEH B TIPOCTPAHCTRBE.
O0603HaueHus NPSAMBIX U IJIOCKOCTEH.

19.09.2023

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMHU.

21.09.2023

11

N3o00paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMHU.

26.09.2023

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [IBETAMH.

26.09.2023

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YeHHBIX TUIOCKOoCTel. PackparBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMHU 1BETAMHU.

28.09.2023

14

Meton ciaenoB ajs MMOCTPOCHUSA CeYeHHI

03.10.2023

15

Merton ciaenoB ajs MMOCTPOCHUMA CEUYCHMI.

03.10.2023




CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN.

16

Mertoa cienoB i OCTPOSHHS CEUCHH.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEM.

05.10.2023

17

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MTOCTPOCHUS.

10.10.2023

18

[TocTpoenune ceuenunii B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS.

10.10.2023

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MTOCTPOCHHS.

12.10.2023

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHHUS.

17.10.2023

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB.

17.10.2023

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPHUH.

19.10.2023




23

Konmponvnas pavoma "Axcuomot
cmepeomempuu. Ceuenus'

24.10.2023

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHbie npsmMble B
MIPOCTPAHCTBE.

24.10.2023

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapaJIEIbHBIX IPSIMBIX MJIOCKOCTHIO.

26.10.2023

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaieldbHbIX NPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX.

07.11.2023

27

[TapannensHOE TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(duryp B mapauuieqIbHON POCKITUH.

07.11.2023

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY MPSIMBIMHU.

09.11.2023

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE.

14.11.2023

30

IloHsTHs: napaJjisieJIbHOCTb HpHMOI\/’I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.

14.11.2023




CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH.

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE.

16.11.2023

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIEHHUM.

21.1.2023

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamnenenumnena. CBoncTBa
napajuiesienune1a u Ipu3Msl.

21.11.2023

34

[TapannensHble WI0cKoCcTH. [Ipu3Haku
napajuieIbHOCTH BYX TIOCKOCTEH.

23.11.2023

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE.

28.11.2023

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TPEThEH.

28.11.2023

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI TApaJJIENbHBIMU TUIOCKOCTSIMH.

30.11.2023




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH.

05.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHSL
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA.

05.12.2023

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielenuneaa.

07.12.2023

41

Borunicnenue 1iauH 0Tpe3koB B KyOe U
MIPSIMOYT'OJIBHOM IapajuleIICUIIe IE.

12.12.2023

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH.

12.12.2023

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mwrockocTH. [Tpu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH.

14.12.2023

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH.

19.12.2023

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAX.

19.12.2023

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAX.

21.12.2023

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

PSMYIO.

26.12.2023

48

[leprieHAUKyISAp U HAKJIOHHASL.

26.12.2023




ITocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSMYIO.

Teopema o0 TpEX nepHeHANKYIIpax

49 28.12.2023
(mpsimast u oOpartHasi).

50 Teopema o TpEX nepHeHANKYIApax 11.01.2024
(mpsimast u oOpartHasi).

51 Yroa Mmexay CKpelBaroIMMUCS 16.01.2024
MIPSIMBIMHU.
[Touck meprneHIuKYISIPHBIX TPSIMBIX C

52 TMOMOIIBIO TIEPIIEHANKYISPHBIX 16.01.2024
IIJIOCKOCTEM.

53 OpToroHaibHOE POCKTUPOBAHNUE. 18.01.2024
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO 23.01.2024
OPTOTrOHAJIBLHOW MPOEKITUH.
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIBIO 23.01.2024
OPTOTOHAJILHOM IIPOEKIIUH.
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT 25.01.2024
CUMMETpU B MHOTOTPaHHUKAX.

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 30.01.2024
IIJIOCKOCTH KaK CJIEJCTBUE CUMMETPHUH.

58 HpaBI/IJ'ILHIfe MHOTOrpaHHUKHU. Pacuér 01.02.2024
pacCTOSTHUN OT TOYKHU JI0 MJIOCKOCTH.

59 HpaBI/IJ'ILHIiIe MHOrOrpaHHuku. Pacuér 06.02.2024
pacCTOSTHUN OT TOYKHU JI0 TIOCKOCTH.

60 CriocoObl OMTyCTUTH MEPIICHINKYISPHI: 06.02.2024




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPSIMOM.

061

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHHUE PACCTOSIHUM.

08.02.2024

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npoctpaHcTee'.

13.02.2024

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB.

13.02.2024

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE.

15.02.2024

65

FCOMeTpI/I‘IeCKI/Ie METObI BEIYHMCIICHUA

yriia MeX]ly MPSIMBIMU B MHOTOTpaHHUKAX.

20.02.2024

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHHBIX
yIJI0B IBYTPaHHOIO yrija.

20.02.2024

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aUMHO MEPIEHIUKYISIPHBIX MIOCKOCTEH.

22.02.2024

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeH s IBYyX MI0CKOCTeN

NCPpHUCHAUKYIIAPHBIX TpeTBeﬁ IIJIOCKOCTH.

27.02.2024

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasJiesienunesa.

27.02.2024

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO

29.02.2024




Iapajiiejacnuicaa u CJICACTBUC U3 HEE.

71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM ITPAMBIX U IIJIOCKOCTHU.

05.03.2024

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX.

05.03.2024

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUX.

07.03.2024

74

Paccrosgane ot TOUkHn J0 IIJIOCKOCTH,
paccTostHue OT MPSAMOM JI0 TIIOCKOCTH.

12.03.2024

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C

MTOMOIIBIO IEPIICHIUKYISIPHON MIOCKOCTH.

12.03.2024

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTJIa.

14.03.2024

77

DneMeHTHI chepUuecKOil reOMETPHH:
reoJIe3UYECKUe JINHUU Ha 3eMIIe.

19.03.2024

78

Konmponvnasa paboma "Yenvt u
paccmoanun'’

19.03.2024

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro DJIEMEHTHI".

21.03.2024

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamMuja.

21.03.2024




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1 02.04.2024
[IpaBuibHas npusma.

82 [Tpsamoit HapaJIJIUeJIeHI/IHezI, 1 02.04.2024
MPSIMOYTOJIBHBIH Mapajuieenunes, Kyo.

83 BIZIHyKJH)Ie MHOTOTpaHHHUKH. Teopema 1 04.04.2024
Diinepa.
Brimykieie MHOTOTpaHHUKH. Teopema

84 Ditnepa. [IpaBunbHBIC U TONTYPABUIHHBIC 1 09.04.2024
MHOTOTPaHHUKH.

85 {f’oumpozlbuaﬂ paboma 1 09.04.2024

Muozocpannuxu".

86 [TonsiTne BeKTOpa Ha IJIOCKOCTH H B 1 11.04.2024
MIPOCTPAHCTBE.

87 CymMMa BEKTOPOB. 1 16.04.2024

88 Pa3nocTh BEKTOPOB. 1 16.04.2024

89 [IpaBuiio napannenenumnesaa. 1 18.04.2024

90 YMHOXEHHEe BEKTOpa Ha YHCIIO. 1 23.04.2024
Paznoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 23.04.2024
IJIOCKOCTH.

92 CkansipHO€ pOU3BEICHUE. 1 25.04.2024

03 Brruncnenue yria Mex1y BEKTOpaMu B 1 30.04.2024
MIPOCTPAHCTBE.

94 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1 30.04.2024

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1 02.05.2024

96 IIpocreiimme 3anauu ¢ BEKTOpaMu 1 07.05.2024

97 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 07.05.2024




98 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1 14.05.2024

99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1 14.05.2024

100 Wrorosas koHTposibHas paboTa 1 16.05.2024

101 Hrorosas koHTpoJbHAs paboTa 1 21.05.2024

102 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1 21.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KUIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYIAPHBIX TIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'0JIbHUKOB, (DOPMYJIBI JIJ1s1
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun o Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agaun o teMme "Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomamm 00OKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0nEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IIJIOIAIIMK TIOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHUCTEMAaTH3alUs 3HAHUM:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHAsA paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOJib B PA3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






