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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00eCredynBacT BO3MOXKHOCTh N3YUCHUS AUCLUTUIINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTApHOTO LHUKJIA.
[lockonpky  Jormyeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TIOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIaTb U ONPOBEpraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YAaCTHOCTH
(du3nYecKux 3aaau.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yrmyOnaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH ITpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPoheCcCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCS:

paciiMpeHue MpeAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMHUpOBaHKE OCO3HAHNUS B3aUMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOINIMX OMHUCHIBATH U M3Yy4yaTh
pa3HbIe SBJICHUS OKPYXKAIOLIET0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh HA YEPTEKaxX, MOJCTSAX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUECCKHUE
MOJIENH;

(opMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POIH AKCHOMATHUKU IIPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIa/JE€Th METOJAMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pellIeHusl, YMEHHUS MX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ peIICHHUs CTePEOMETPUUECKUX 3a7a4 U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHMHU MaTEMAaTUYECKUX YTBEPXKJIECHUH U pPOJIM aKCHOMATHKHU B IPOBEJCHUU
JNEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPILIEHCTBOBAHWE WHTEIUIEKTYyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yUarOMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUH:
YMEHHUSI pPaclo3HaBaTh MPOSIBJIECHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHBIX >KM3HEHHBIX CUTYyalUsX W NPH U3YYEHUU APYTHUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEH,
MOJEIMPOBAHUS PEAIbHBIX CUTyalldid, UCCIEHOBAHUS IOCTPOEHHBIX MOJENEH,
MHTEPHPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus’», «BekToppl HW  KOOPAUHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSTUSAMMY», PEIEBAHTHBIMH T'€OMETPUM Ha yriayOJIEHHOM YpOBHE OOyueHUs B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSM y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yudenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpPOrpaMMbl, paclpee€HHbIM IO rojaM OO0Yy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUAMH U HABBIKAMU MOCJIEIOBATENBHO U MMOCTYNATENIBHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yUaroluXCs, paclupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3garh ycinoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX IMpOrpamMM, OOECHeuuTh yriayOnaeHHoe
M3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MateMaTukay;

MOJTOTOBUTh OOYYarOIIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecreurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha usyudenue yueOHOro kypca «l'eomerpusi» Ha yriayoaéHHoM ypoBHe B 10
kiacce oroautcs 102 vaca (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble M CKpelIMBaromuecss mnpsmble. [IpU3Hakum CKpemmBarOmMXcCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPAMBIX, [1apaUICIIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBA MapajJIeIbHOTO MNpOeKTHpoBaHUs. M300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapaulesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlp, NapauleJenumne],
MOCTPOECHUE CCUCHUU.

IleprieHIUKYISAPHOCTD MPSIMOM U INIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENBHBIE W MEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wIockocTer. TeopeMa o TpEX MEepIEHIUKYJIIIpax.

Yrisl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOIOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] U €r0  CBOWCTBA.
Kparuaiime mnyTr Ha TIOBEpXHOCTHM MHOrOorpaHHuka. Teopema DJiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammupa: n-yrojgpHas nDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHel
IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHMpPAaMHUIA, [NPaBUIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
TOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTU MPSAMOW MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIbHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTe xoMIuIaHapHble BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsamoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJd MeExXIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxianckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOMEecTBa,  MNPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoueayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
(GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpuoTH4ecKoe BOCIIUTAHME:



c(hOpMHUPOBAHHOCTh POCCHUHUCKOM T'PakKIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MATEMATUYECKOU LIKOJIBI,
WCIIOJB30BAaHUE ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOr0o Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWA, 3TUYECKOTO IMOBEJECHHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTH)KCHUW HAYKH W JICSITEIBbHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOWUHUBOTO OYIyIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILICHUE K MHUpPY, BKIIOYAsg AICTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHU, PACCYKIEHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM aCIeKTaM pa3jIUyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHUYECKUE 3HAHHUS B
HWHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM PEXHUM 3aHATUNH H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATENHOCTHIO;

6) TpynoBoe BocnnuTaHUE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccud W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIbTYpbl, TIOHUMAHHUE BIUSHUS
COLMAIIBHO-YKOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHUE II100AIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM, OpUEHTAIIHS
Ha TPUMCHCHHE MAaTEMAaTHYCCKHUX 3HAHMU JJI1 pEIIeHUs 3aJad B 00JacTH
OKpYXarlel Cpebl, IJAaHUPOBAHUE IIOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCIIEICTBUN JIJI1 OKPY>KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH W  OOINECTBEHHOW  MPAaKTHUKH, IOHUMaHUE
MaTeMaTUYECKOW HayKh Kak cdepbl 4eJOBEYECKOM MAEsTEeIbHOCTH, JTaloB €&



pasBUTHA HW 3HAYMMOCTH JII PA3BUTHA HOUBUIKM3AlHWH, OBJIAACHHC A3BIKOM
MaTE€MaTUKd M MaTeMaTHU4YECKOMH KYHLTypOﬁ KaK CpCaACTBOM IIO3HAHUA MHpaA,
IFOTOBHOCTb OCYHICCTBIISIT IPOCKTHYIO MW HCCICHOBATCILCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATbHI

Ilo3naBaTeqbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISITh M XapaKTePU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMATHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEe/ICIICHHs] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKALINH,
OCHOBAHMSI 17151 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMymupoBaTh H  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIE, YaCTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHHSIX, MpEIaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieNiaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, ICAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENILHO J10KA3aTENbCTBA MATEMATUYECKUX YTBEPIKACHUM
(IpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTAITUIO, IIPUBOUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CIOCOO perieHus ydeOHOM 3ajauu  (CpaBHHMBATh HECKOJBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yyu€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3osrble uccienoBarejJbcKkie AeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(dbopMyIupOBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHUPOBATH
CBOIO ITO3ULIAIO0, MHECHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEAOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 0ObeKTa, SBJIICHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OOBEKTaMU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOMIONIEHUS,  KCCIIEIOBAHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXXHOE Pa3BUTHE IMpollecca, a TakKe BbIJABUIATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:



BBISIBJIATh JePUIUTHI MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U IS PEILIEHUs 3a]auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh WH(OPMAIMIO PA3JIMYHBIX BHUIOB H
dhopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(OpPMALMIO, MPEICTaBIATh €€ B pazIudHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uH(popManuu 1o CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIHPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBUIMH U
LeJAsMU OOIIEHMs, SICHO, TOYHO, IPaMOTHO BBIPAKaThb CBOIO TOUYKY 3pPEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS [0 XOAYy PEUICHUs 3aJayH,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTaT;

B X0/ 00CYXJ€HHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, penlaeMoM 3ajayd, BbICKA3bIBaThb WJEH, HAllEJICHHbIE Ha IIOUCK
pElIEHNs, COIOCTABIIATh CBOM CYXICHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapyXUBaTh Pa3IMYMe M CXOJACTBO MO3UIIMM, B KOPPEKTHOU (opme
(bopMyIIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKECHMUS,;

IIPEICTABIATh PE3YyJIbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIIECIOBAHMUS,
MIPOEKTa, CaMOCTOSATENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
MPE3EHTAlNN U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCcAJbHbIE YUeOHbIE [1eiicTBUSA

Camoopranusamnus:

COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUpATh CIIOCOO peIieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIAJCTh  HABBIKAMHU  TO3HABATEJIBHOM  pedieKCuu KaKk  OCO3HaHUS
COBEpPIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIIAJIETh
croco0amMy CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOHN 3aJ1auM;

NPEABUACTh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 3a]1auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaliJICHHBIX OIIKNOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEH U YCIOBUAM, OOBSICHATD IPUINHBI
JTOCTHKCHHSI WITM HEJAOCTH)KCHHS PE3YJIBTATOB ACSITEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYaIbHOU
paboThl TpU pemieHWW y4YeOHBIX 3ajJad, MPUHUMATH IeJIb COBMECTHOMN
JCATENBHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOH pabOTHI, pacHlpeaeisaTh
BUIbl pabOT, JOrOBapuUBaThCS, OOCYX JaTh MPOLECC M PE3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CyXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBIIOJHATH CBOIO YacTh pabOTHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUSA C JPYTUMHU UYJICHAMH KOMAaHBI, OICHUBAThH
KaueCcTBO CBOETrO BKJIaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, C(POpMYyIUPOBAHHBIM
y4aCTHUKAMHU B3aHUMOJCHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oO0yyaromuiics HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATUAMH CTEPEOMETPUU TIpU
pEIIeHUH 3a7a4 U MPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKIICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUHU M CJIEICTBUSA U3 HUX MPH PEIICHUU
reOMEeTPUYECKUX 33/1a4;

e KJAacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE INPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OMEpPUPOBATH TOHSATUSMH, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MNPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH NOHATUSIMU, CBA3AHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOIHO pAacmoO3HAaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/a, MPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo);

e KJIacCU(PUIIUPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHMS  JIs
KJ1accuukanuu;

e CBOOOAHO OMNEpUPOBATH TOHATUSIMHU, CBS3aHHBIMH C  CCYCHHEM
MHOTOTPaHHHUKOB TJTIOCKOCTBIO;

e  BBITIOJHSTH napajjiebHoe, LEHTPaJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIMIOJIHATh M300paskeHust Guryp
HAa TIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3INYHBIMH METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;



BBIUMCIIATh  IUIOIIAJM  MOBEPXHOCTEM  MHOIOTPAHHUKOB  (Mpu3Ma,
NUpPaMUJA), FTEOMETPUUECKUX TEJ C IPUMEHEHUEM (HopMyT;

CBOOOJTHO OINEpPUPOBATH MOHITHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUH
burypsr;

CcBOOO/IHO OINEPUPOBATh MOHITUSIMM, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBIIIOJIHATD IEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJadd Ha JOKAa3aTelbCTBO MaTEMaTUYECKUX OTHOLIEHUA U
HAXOXKJIEHUE TI'€OMETPUYECKUX BEIWYMH, NMPHUMEHSS W3BECTHBIE METOIBI
IIPU PELICHUY MATEMATUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

IIPUMEHATh IPOCTEMIIME NPOTrPaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1a4;
U3BJIEKaTh, NpPEeOOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTekKax U pUcyHKax;

IIPUMEHATh  [IOJYYEHHbIE 3HAHMS HA [PAKTUKE: CpPaBHUBAaTbh W
aHAJIM3UPOBATh PEANbHbIE CUTyalllH, NMPUMEHATh U3yUYEHHBIE NOHATHSA B
mpolecce IOUCKA pelleHus MaTeMaTU4YecKu Cc(HOopMyJIMpPOBAHHOM
npo0JieMbl, MOJIEINPOBATh pEallbHble CUTYallud Ha SI3bIKE T'€OMETpHH,
HCCJIEI0BATh ITOCTPOEHHBIE MOJENH C MCIOJb30BAaHUEM I€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh MPEJCTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTH QpyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMmsbl Bcero KonrpoarHnt TpaxTieckue o0pa3oBaTe/bHbIE
e padoThbI padoThI pecypebi
1 BBenenue B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMblx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U IIJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHAUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
VYTuIBl ¥ paccTosHUA 16 1
MHororpaHHuKu 7 1
BekTops! B IpocTpaHCTBE 12
g HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoTbl

IIpakTHyeckn
e padoThl

Jlara
U3y4YeHUsA

JICKTPOHHBIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

OcHoOBHBIE TIpaBUIIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajjiebHbIX
HpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KaA

[TonsTHS cTepeoMeTpHH: TOUKa, psmas,
TUIOCKOCTB, MTPOCTPAaHCTBO. OCHOBHEIE
npaBuiia N300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX MPSAMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[TonsTHs: nepecekarommecs IOCKOCTH,
nepeceKaroImecs mpsimasi v iIoCKOCTh;
HOJIyTIPOCTPAHCTBO

[TonsTHS: Iepecekarolecs MI0CKOCTH,
NepeceKaroIuecs mpsimasi M MJI0CKOCTb;
HOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHE
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKy, U300pakeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX (pUTyYP,
HECYIICCTBYIOIINUX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
ciaencTBrd U3 HUX. CriocoOBI 3aJaHus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaYeHUS IPSIMBIX U TIOCKOCTEH

10

N300pakenune ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE MPOXOAST YEPE3 UX
pébpa. Nzo0OpaxkeHue nepeceueHus
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
pa3HbIMM LIBETaMU

11

N300pakenune ceueHuil nupamubl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 Ux
pEbpa. M3o0pakeHne nepecedcHus
MIOJIYYEHHBIX IJIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

12

N300pakenne ceueHuil nmupaMupsl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pébpa. N3o0paxkeHue nepeceueHus
MIOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTpOCHHBIX CEYEHUN
pa3HbIMM LIBETaMU

13

N300pakenune ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 Ux
pEbpa. N300paxkeHue nepecedeHus
II0JIYYEHHBIX IJIOCKOCTEH.




PaCKpaI_HI/IBaHI/Ie IMOCTPOCHHBIX ceyeHMu I
Pa3sHbIMU LBETAMU

14

Mertopa cneoB i HOCTPOSHUS CEUEHUIM

15

MerTopa cie1oB Uil OCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTEN

16

Mertopa cieoB Uil HOCTPOSHUS CEUEHU.
CaoiicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

18

[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 1IAaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamuze, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEXKEHN U 3alHCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceueHnuit B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YepPTEKEH U 3aMUCh 111aroB
TTOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLUHOHANIbHBIX oTpe3kax. [lomobue
TPEYTOJIBbHUKOB




22

[ToBTOpeHue mmannmeTpuu: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX UepTexax. Mcropus pa3Butus
TUTAHUMETPHUH B CTEPEOMETPUH

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsMbIX B
npoctpancTBe. CKpeUMBarOIUeCs
npsMble. [Ipu3Haky ckpemmBaromumxcs
npsmeix. [lapamiensHelie npsMele B
IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUH U
€MHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JTAHHOW MPAMOM, MPOXOASIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalleil Ha
JaHHOM npsMoi. Jlemma o nepeceueHnn
napajuIeIbHBIX NPSAMBIX IIIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsmeIX. TeopeMa
0 TpE€X MapauIeNIbHBIX NpAMBIX. Teopema
0 CKPEILMBAIOLIUXCS IPSIMBIX

27

[TapamienbHOE IPOEKTUPOBAHHUE.
OcHOBHbIE CBOWCTBA TAPAJIIEIBLHOTO
npoekTHpoBanus. M300paxkeHne pa3HbIX
¢buryp B napasienbHON MPOEKIHH

28

entpanpHas npoeKkus. YToml ¢
COHAIMPABJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSMBIMU

29

38_)18.‘{1/1 Ha JO0Ka3aTCJIbCTBO U




UCClieIoBaHKe, CBSI3aHHBIE C
pacroyIoKeHUEM MPSIMBIX B
HPOCTPAHCTBE

30

[ToHsaTHs: MapalIeabHOCTh NPAMON 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
napauieIbHOCTH IPSIMON U IJIOCKOCTH.
CBoiicTBa napayyIeIbHOCTH MPSAMOHN U
IUIOCKOCTH

31

FGOMeTqueCKHe 3a/la4y Ha BBIYUCIICHUC
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
HapayIeIbHOCTBIO IPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETO
yepes3 JaHHYIO IPSMYIO Ha YepTEeXKeE U
MapajuieIbHOTO APYrou npsamoi. Pacuér
OTHOIIEHU U

33

[TapannensHast npoeKUUs, IPUMEHEHUE
JUIsl IOCTPOCHHUS CeUeHUH KyOa u
napaenenunena. CBoicTea
Mapauicjicnunea u mpu3Mbl

34

HapanﬂeanLIe IIJIOCKOCTH. HpI/I3HaKI/I
MnapaiCJIbHOCTU ABYX IUIOCKOCTE

35

Teopema o0 napauieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJIAILIEH Uepe3 TOUKY, HE
NPUHAAJIEKANTYI0 JTAHHOU MJIOCKOCTH 1
CIICJICTBUS U3 HEE

36

CsoiicTBa apallICJIbHBIX IIOCKOCTEH: 0




NapaJuIeIbHOCTU NPSMBIX [I€PECEUCHUS
IIPH [IEPECEUEHUH JIBYX NTapalIeIIbHbBIX
IIJIOCKOCTEN TPEThei

37

CBoiicTBa napauieNbHbIX MJIOCKOCTEM:
00 0Tpe3Kax mapauieIbHbIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty MMapajieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOH C
JBYMsI MTApAIIEIbHBIMU IOCKOCTSIMHU

38

[ToBTOpenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuleJenune1a

41

Brranciaenue JJIMH OTPC3KOB B KY6C n
IIPAMOYTOJIbHOM HIapaJuUICIICIIUIICAC

42

[leprieHAMKYISIPHOCTD NPSAMOU U
mockocTH. [Ipru3Hak
NEPIICHIUKYISIPHOCTH MIPSIMON U
IUIOCKOCTH

43

[IepnieH UKy IAPHOCTD NPSIMOM U
mockoctu. [Ipu3nak
NEPIEHANKYISIPHOCTH IPSIMOM U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHIUKYISIPHOMN K IITOCKOCTH




IInockoctu u HNCPICHAUKYJIAPHBIC UM

5 IpsIMble B MHOTOI'paHHUKAX

46 [1nockocTu ¥ epHneH UKy IspHbIE UM
IpsIMble B MHOTOI'paHHUKAX
[lepneHuKyIslp ¥ HAKJIOHHAS.

47 [TocTpoeHue neprneHuKysapa U3 TOYKU
Ha MPAMYIO
[lepneniuKysip ¥ HAKJIOHHAS.

48 [locTpoenue nepneHauKyIspa u3 TOUKN
Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyIsIpax
(mpsiMast u oOpatHas)

50 Teopema o Tpéx nepneHaAnKyIApax
(mpsiMast u oOpatHas)

51 VYron Mexay CKpelBarOIUMUCS
PSIMBIMA
[Touck neprneHauKyIIpHBIX MPSAMBIX C

52 IIOMOILBIO NEPIIEHIUKYJIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

54 IPAaBWJIBHOM MUPaMH/IbI C TIOMOLIBIO
OPTOrOHAJILHOW MPOEKINU
[TocTpoenune ceueHuit Kyoa, MPU3MBI,

55 [IPAaBUJIBHOW MUPaMU/IbI C TIOMOILBIO
OPTOrOHAJILHOW IPOEKINU

56 CumMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO ITocKocTH. [1mockocT




CI/IMMeTpI/Iﬁ B MHOTI'OTpaHHHUKaX

57

[Ipu3HaK NepneHIuKyJISPHOCTH IPSIMOU
Y IUIOCKOCTH KakK CJIEACTBUE CUMMETPUHU

58

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKU 0 IJIOCKOCTH

60

CriocoObl OMYCTUTh MEePHEHAUKYJIISPDI:
CUMMETpHUS1, CABUT TOUYKH I10
napasuieIbHON MpsIMON

61

Casur 1o HenapasuieJbHON IPSMOH,
M3MEHEHHE PACCTOSTHUM

62

KonTtponbnas padota "B3aumHoe
pAacmoJIOKEHUE MPSIMBIX U MNIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: Yyroy MeXay NpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[loBTOpEHME: Yyroa MeXIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPaHCTBE

65

I'eomeTpryeckre METOABI BBIYUCIICHUS
yIila MeXAy NpsSIMBIMU B
MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOHCTBO JTUHEMHBIX
YIJIOB ABYTPAHHOTO yrja

67

[leprienquKyIIpHBIE TIIOCKOCTH.




CRoOIiCTBa B3aMIMHO TMEPIICHIUKYIISIPHBIX
IUIOCKOCTEHN

68

[Ipu3Hak nepnesaAuKyISIPHOCTH
IJIOCKOCTEH; Teopema O MpsIMOit
IIEPECEUEHMSI IBYX IUIOCKOCTEH
NEPHEHANKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyrombpHbBIN napasuienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA NMPSAMOYTOJIBHOTO
napauiesIenune1a

70

Teopema 0 1MaroHany NPAMOYTOJIbHOTO
napasuleJenune1a u cleACTBUE U3 Heé

71

CTepeOMeTpI/I‘ICCKI/IC " NPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
pacCIoJIOKCHUECM NIPAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/Iei CKPCIHIUMBAOIIHUECCA
IIPpAMBIC, ITapaJJICIIBHBIC TIJIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'paHHUKAX

73

[Tapa mapanienbHbIX IIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHHE
MEX]y CKPEIIUBAIOLIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIHIX

74

PaccrostHre OT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

75

Brluucnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIBIO MEPIIEHIUKYJIIPHON
IJIOCKOCTH

76

TpéXrpaHHblli yroji, HEpaBeHCTBA IS




TpeXTpaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO yTJia

DneMeHTHI ChePUIECKON TeOMETPHH:

77 1
reoJIe3nYecKue JINHUU Ha 3emiie

73 KonrtponsHas padora "Yrisl u |
pacctosiHus"

79 Cucremaru3zanus 3HaHUN 1
"MHOTrOrpaHHHK U €ro 2JIEMEHTHI"

20 [Tupamuga. Buael nupamun. [IpaBunbHas ]
nupamMuaa

21 [Tpuzma. [IpsiMast 1 HAKIOHHAS IPU3MBI. |
[IpaBuibHasg npuzMa

22 [Ipsamoit napamienenunen, 1
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo

23 Boinyknble MHOrorpanauku. Teopema |
Ditnepa
Brinykiibie MHOrOrpanHuku. Teopema

84 Oiinepa. IIpaBunbHbIE 1 1
MOJIyITPaBUIbHBIE MHOTOTPAHHUKH

85 KoHnTponbsHas pabora "MHoOrorpaHHUKH" 1

26 [TonsiTue BeKTOpa Ha INIOCKOCTH U B |
IIPOCTPAHCTBE

87 Cymma BEeKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [IpaBuio nmapasuienenumnena 1

90 YMHOXKEHUE BEKTOpa Ha YUCIIO 1




Pasnoxxenue Bektopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIIUX B OJHOMN 1
TUIOCKOCTH
92 CxanspHoe Npou3BeICHUE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 [IpocTreiinve 3a7a4u ¢ BEKTOpamMu 1
96 [Ipocreiimume 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
98 O06o001IeHre U crucTeMaTu3alus 3HaHUN 1
99 O060011IeHre U cucTeMaTU3alus 3HAHUI 1
100 Wrorosas koHTposibHAs paboTa 1
101 Hrorosas koHTpoJbHASA paboTa 1
102 O000I11IeHIE U CUCTEMATH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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