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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMaHHMTApPHOTO ILMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aa4, YMEHME BBIIBUIATh M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTABIIAIONIEH mpeaMeTHol obnactu «Maremaruka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHNE YMEHHUS PacliO3HaBaTh Ha YepTekKax, MOACIAX U B pealbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00yYaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIETOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU APYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTcs:  «lIpsiMble W IJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTiIyOJIEHHOM ypOBHE OOydYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaram ocBoeHusi denepanbHoil padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TMOHATUSIMH M HaBBIKAMH ITOCJICI0BATEIBLHO M MOCTYATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4EHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO HM3YyUYCHUS MATEeMaTHKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPAMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHAs MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBWJIBHOM MHOTIOIPDAHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTE KOMILTaHApHBIE BEKTOPBI. IIpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalasipHOE MpPOU3BEJIECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YYarOIIEeTrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTeMaTUYECKOM IIKOJIBbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEJEHUS, CBSI3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUH, pacCyKIEHHI, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTHYecKoMy  OOpa3OBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MeSTeNIbHOCTH, JTamoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BbEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



cBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBAaTh  IOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuiesbHOE, LIEHTPAJIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (UTYP Ha IJIOCKOCTh, BBIIOJHATh U300pakeHUs puryp
Ha IIOCKOCTH;

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

CBOOO/IHO OIEPUPOBATh MOHITUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBUS HAaJl BEKTOPAMH;

pemath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MATEMAaTHYECKUX 3a/1a4 IMOBBILIEHHOIO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TNPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPHOPETUPOBATH HH(OPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTYypax, TMPEACTaBICHHYIO Ha
yepTexax U puCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MpPAKTHUKE: CpaBHUBATH W
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TE€OMETPHH,
UCCIIE0BATh MTOCTPOCHHBIE MOJEIN C HCIOJb30BAaHUEM I€OMETPUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX STamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL NPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHHS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJlJIeJIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa U300paKeHMs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[TonsTHS: MEepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 IiI0CKOCTb;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne

MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,




HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cinencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U IUNIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0pakeHne epeceacHHsI
MOJIyYEHHBIX TIOCKOCTeH. PackpaiiBanue
MOCTPOEHHBIX CEYCHHU I Pa3HbIMHU IIBETAMU

11

N300paxenune ceueHnit nupamuabl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJIyYEHHBIX IUIOCKOCTeH. PackparmBanue
MIOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

12

N300paxenune ceueHnit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3obOpakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

13

N306paxenue ceueHunit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpPE3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MOJIyYeHHBIX IUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH




14

Meton ciieioB isl IOCTPOEHUS CEUEHU I

15

16

17

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHni MPSIMBIX U
IIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MPsSIMbIX U
IUIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceueHwmii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [lomo0Oue
TPEYTOIHHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha




BBIHOCHBIX YepTexax. Mcropust pa3zBuTus
IUTAHUMETPUH U CTEPEOMETPUN

23

24

25

26

27

28

Kontposnbnas padota "AKcHOMBI
crepeomerpuu. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMelx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipu3Haky cKpemuBaromuxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JTAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsaMoi. Jlemma o nepecedeHun
MapauieIbHbIX MPSMBIX TIOCKOCTHIO

[TapanmnensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxeHnne pa3HbIx
¢buryp B napauienbHON IPOEKIUN
[enTpanbHas nmpoeKkuus. YToiui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPpAMBIMHA

29

3aaun Ha NJOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCIOIOKEHUEM MIPSIMBIX B POCTPAHCTBE




30

31

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOK 1
IIJIOCKOCTH

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYMCICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapayiCIbHOCTBIO IIPAMBIX U IIOCKOCTEHN
B ITPOCTPAHCTBEC

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YePTEkKe U
napajuieNbHOTO APYTroii mpsiMoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHas npoeKLHs, IPUMEHEHUE
JUISL IOCTPOEHMSI CEUeHUH Ky0a U
napauienenumnena. CeorcTa
napajuiefienunea1a u IpusMbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 napajuIeIbBHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
4yepe3 TOUKY, HE MPUHAJICKALLYIO TaHHON
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
IIPU NIEPECEUEHUH [IBYX I1ApaJUICIBbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,




3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMs ITapaJuIeIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJILHOTO TPEYTOIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napaesenumnena

41

42

43

44

45

Brrancnenue yMH 0TPE3KOB B KyOe U
MPSIMOYTOJIBHOM I1apajuleIeuIIe e

[lepneHuKyIIpHOCTD MPSMOU U
mockoctH. [Ipu3Hak
MEPIEeHIUKYJISIPHOCTH MIPSIMON U
IJI0CKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISPHON K IIIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

47

[InmockocTH M NepeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYISIp U HAKJIOHHAS.




ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

[lepneHuKysAp U HAKIOHHAS.

48 [TocTpoeHnue neprneHauKyIsgpa U3 TOUKU Ha
IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIIpax
(npsimast u oOpaTHas)

50 Teopema 0 TpEX NMepreHAuKyIIIpax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuuBaroIUMHUCs
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyda, MpU3MBlI,

54 MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, IpU3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIocKocTu. [lnockoctu
CUMMETpPUN B MHOTOI'paHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

61

62

CriocoObI OMYCTUTh TEPIIECHAUKYIISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHON MpsiMOH,
M3MEHEHUE PACCTOSIHUMA

KontponbHas padota "B3anmuoe

PacroJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroy MeXay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mex Iy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

I'eomeTpuyeckre METObI BBIYUCICHUS
yrIila MEeXIy NPSIMBIMHA B MHOIOTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

67

[Tepnenaukynspusle m1ockocTH. CBONCTBA

B3aMMHO NEPIEHIUKYJISPHBIX IITIOCKOCTEN

68

69

[Ipu3Hak nepneHANKYISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEePECEUCHMS JBYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH

[IpsiMoyroibHBIN Napauienenunesn; Kyo;




U3MEPEHMS], CBOMCTBA IIPSIMOYIOJILHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJIbLHOTO
napajuleJIenuIe1a ¥ CIeCTBUE U3 Hee

CrepeoMeTpuuecKre U MpUKIaIHbIC
3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

73

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEIIUBAIOIINXCS MIPSMBIX, PACCTOSTHHE
MEXy CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

75

76

77

PaccrosiHue OT TOUKH J10 TIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

DneMeHTHI CPepUIecKoil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHU Ha 3eMIie

78

79

Kontponbras padota "Yribl u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK




U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMua

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
[TpaBunpHas npusma

82 [IpssMo#t napaienenunesn, 1
PSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

83 Brimyxiieie MEHOTOrpanHuku. Teopema 1
Ditnepa
Brimyxiieie MHOTrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHbBIE U IOJIyIIPaBUIIbHBIC 1
MHOTOTPaHHHUKH

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHe BEKTOpa HA TNIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIIKAILUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brranciienue yria MexmIy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1




96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
99 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
100 O06o001eHre 1 cucTeMaTr3aIs 3HaHUKA 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Maremaruka. ['eomeTpust; yriyosienHoe o0ydenue, 10 kinace/ Mepsnsik AT,
Homuposckuii [[.A., ITonsikoB B.M.; mox penaknueit [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUN LEHTP

«BEHTAHA-T'PA®y»; AxunonepHoe obmectBo «M3naTensctBo «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HCT

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexka 1{OK






