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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpust siBIsieTCS OJHUM U3 0a30BBIX KYypCOB Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs, Tak
Kak o00ecreyuBaeT BO3MOYKHOCTh M3Y4YEHHUs AMCLUUIUIMH €CTECTBEHHO-HAyYHOW HAaNpaBIEHHOCTH H
IPEIMETOB 'yMaHuTapHOro nukia. [Tockonbky joruueckoe MblluieHHE, (GOPMUPYEMOE NPU U3YyUEHUU
00y4arMMUCs TOHATUNHBIX OCHOB I'€OMETPUH, IPU JOKA3aTEIbCTBE TEOPEM U MMOCTPOCHUM LIEIIOYKU
JIOTUYECKUX YTBEP)KIEHUI IPU PEIIEHUU N€OMETPUYECKHUX 3aJay, YMEHHUE BbIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HENOCPEICTBEHHO HCIOJB3YIOTCS IpPU PEIIEHUM 337ay eCTECTBEHHO-HAYy4YHOTO IUKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Llens ocBOeHMS MPOrpaMMBbl yueOHOTO Kypca «l'eoMeTpusi» Ha yriayOJE€HHOM ypOBHE — pa3BUTHE
UH/IMBUIYAIBHBIX CIOCOOHOCTEH OOYyYalomMXcs MPU HM3YYEHUH TEOMETPHM, KaK COCTaBISIONICH
npeaMmeTHo  obmactn  «Marematuka W uMHGOpMAaTHKa» 4Yepe3  00ecrneueHUue BO3MOXKHOCTH
prOOpETEHNs U MCII0JIb30BaHMsl 0oJiee IIIyOOKHX T€OMETPUUYECKUX 3HAaHUH U IeHCTBUM, crieln(UYHbIX
TE€OMETPUH, W HEOOXOIUMBIX [UIS YCIEIIHOTO Mpo(hecCHOHAILHOr0 00pa30BaHUs, CBSI3aHHOTO C
HCIIOJIb30BaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMM 3ajladyaMu Kypca I'€OMETpUU Ha YIriyOJIEHHOM YpOBHE, pPACIIMPSIOIIUMHU U
YCUJIMBAIOIUMH Kypc 6a30BOIr0 YpOBHS, SBJISIOTCS:

pacimMpeHue MpeaCTaBICHUsI O TeOMETPUM KaK YacTH MHUPOBOW KYyIbTYpbl M (HOpPMHUpPOBAHHE
OCO3HAHHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpoBaHHE TPEACTaBIEHUS O IMPOCTPAHCTBEHHBIX (urypax Kak O  BaKHEHIIHMX
MaTeMaTHYECKUX MOJIENISIX, I03BOJISIOLINX OMUCHIBATh M U3Yy4aTh Pa3HbIE SBJICHUS OKPY)KAIOLIET0 MUPA,
3HaHME MOHATUMHOIO anmaparta 1o pasjaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMUpOBaHHE YMEHHUS BJaJE€Th OCHOBHBIMU HOHATHUSIMM O IPOCTPAHCTBEHHBIX (pUrypax M HX
OCHOBHBIMHM CBOICTBaMH, 3HaHHE TeopeM, (OpMysl U YMEHHME UX NPUMEHSATb, YMEHHUS JI0Ka3blBaTh
TEOpPEeMbI U HaXO/IUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a1a4;

(dbopMUpOBaHHE YMEHMS PACIIO3HABATh HA YepTekax, MOJEISAX U B PEaJIbHOM MUPE MHOTOTPaHHUKHU
U Tella BpallleHusl, KOHCTPYHPOBATh FEOMETPUUECKHE MOJIETH;

¢dopMHpOBaHHE TOHMMAHUSA BO3MOXHOCTH aKCHOMATHUECKOTO MOCTPOCHHMS MaTeMaTHYECKUX
TeopHii, GopMHUpPOBaHNE TOHUMAHUS POJIM aKCHOMATHUKH MTPU IPOBEIEHUM PACCYKICHUH;

dbopMUpOBaHHE YMEHHUs BIAJAETh METOJIaMHU J0KA3aTeNbCTB U AJITOPUTMOB PEIICHUS, YMEHUS UX
IPUMEHSTh, IPOBOANUTD JOKa3aTeNIbHbIE PACCYX/IECHUS B XOJ€ PEIICHUs CTEPEOMETPUUYECKUX 3a/lad U
3aJad € MPaKTUYECKUM COJAep)KaHUeM, (OpMUpOBaHHE TMpPEACTaBIEHUS O HEOOXOIMMOCTH
JI0Ka3aTelbCTB P 0OOCHOBAaHMHM MaTEMaTHUECKUX YTBEP)KIACHUH U POJIM aKCHMOMATHKHU B MPOBEIECHUU
JEAYKTUBHBIX PacCyXICHUM;

pPa3BUTHE U COBEPLICHCTBOBAHUE MHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEW O0ydaroumxcs,
NIO3HABATEJIBHON AaKTHBHOCTH, HCCIENOBATEIbCKUX YMEHWM, KPUTUYHOCTH MBILIUIEHUS, MHTEpeca K
W3YYEHHUIO TEOMETPHY;

dbopMupoBaHrue (QpYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAaHTHONW M€OMETPHUM: YMEHHUS pacro3HaBaTh
IPOSIBJIEHUS! TEOMETPUUECKUX TIOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallUsX M TMpH HU3YYEHUH JPYTUX YUeOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, MOJEJIMPOBAHMS PEANbHBIX CHUTYyallMil, HMCCIEN0BaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALMN MTOJTYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COJIEpKATENbHBIMU JIMHUSAMU yuyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
ABIAIOTCS: «IIpsiMBIe M TUIOCKOCTH B MPOCTpaHCTBE, «MHOrorpaHHuKkn», «Tena BpameHus», «BekTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo @DPI'OC COO TpeboBaHME «yMETh ONEPUPOBATH TOHATHIMMI,
pElieBaHTHBIMH T'€OMETPUU Ha yriiyOiaéHHOM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCHTCS KO BCEM
CoJIepKaTeIbHBIM JIMHUAM Y4eOHOTO Kypca, a (OpPMHUPOBAHUE JTOTMYECKHX YMEHHUN pacrpeiessieTcs: He
TOJIBKO 10 COJEp)KAaTeNbHbIM JIMHUAM, HO W 1o rojgaMm oOyudenus. CopnepxaHue oOpa3oBaHUS,
COOTBETCTBYIOLIIEE IPEIMETHBIM pe3yiabTaraM ocBoeHus DenepanbHoOil pabodelt  MpOrpaMmsl,
pacnpenenéHHbIM 0 ToAaM 00y4YeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOcaM oOydarolirecs o0pamainch HEOAHOKPATHO. DTO MO3BOJIIET OPTaHNU30BAaTh
OBJIQ/ICHUE TE€OMETPUUYECKUMHM IOHATHAMM M HaBBIKAMHM IIOCJIEJOBATEIbHO M IOCTYNATENIbHO, C
COOJIIOJICHHEM TMPUHLMIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUSA BKIIOYAaThb B OOILYI0 CHCTEMY
TE€OMETPUYECKUX TIPEACTABICHUN OOydaromuxcs, pacmupss ©u yriayosss e€, oOpasys NIpodHbIe
MHO>KECTBEHHBIE CBSI3H.

[Tepexon kK N3y4eHHUIO F€OMETPUH Ha yriIyOJIEHHOM YPOBHE [TO3BOJISET:

co3naTh  ycnoBus Juid  auddepeHuManud  oOydeHus, IOCTPOCHUS  HMHAMBMIYalbHbIX
00pa3oBaTeNbHBIX MPOrpamMM, OOECIEYUTh YIIyOIEHHOE H3yYeHHE T€OMETPUU KaK COCTaBISIONICH
yuebHoro npeaMera «MaremaTHKay;

HOJArOTOBUTh O0YYaIOUIUXCS K MPOAOIDKEHUIO U3YYEHUS] MaTeMaTHKH ¢ yu4€ToM BblOopa Oynyuieit
npodeccuu, odbecnednBas IPeeMCTBEHHOCTh MEKIY 00IUM U TPO(deCCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro xypca «l'eomerpusi» Ha yrimyOnéHHOM ypoBHe oTBomuTcs 204 dvaca: B 10
kiacce — 102 yaca (3 yaca B Heneno).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHSATHUS cTepeoMeTpuu. Touka, mHpsiMasi, IJIOCKOCTb, HpOocTpaHcTBO. [loHsATme 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOe pacnosioKeHUE MpPsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, MapajUIC/IbHbIE U
cKkpemBamomuecs npsamele. lIpusHaku cxpemuBarOmMXcs NpAMbIX. llapannenbHOCTs NPSAMBIX U
IJIOCKOCTEW B IMPOCTPAHCTBE: MapaJUICNIbHBIE IPSMBIE B POCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX,
napauIeIbHOCTh NPSIMOM U TUIOCKOCTH. [lapanienbHoe U eHTpaabHOE MPOEKTUPOBAHUE, U300paKeHHUE
¢uryp. OcHOBHBIE CBOMCTBA MapaieIbHOTO MPOEKTUpoBaHUs. M300paxeHue ¢puryp B mapajieabHOR
IMPOCKUUU. YIJIBI C COHAIPABIECHHBIMU CTOPOHAMM, YrOJl MEXKAY IpPSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEH: MapalyIebHbIE IIJIOCKOCTH, CBOWMCTBA MapauIebHBIX IIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTH: TETPadJp, Mapajljiesienumes, MOCTPOeHUe
CEYCHUN.

IlepneHAUKYIAPHOCT MPSAMONM M IIJIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B IIPOCTPAHCTBE,
IpsIMBIE MTApaJUIeIIbHBIE U MEPIICHINKYIISPHBIE K INIOCKOCTH, MPU3HAK NEPIEHANKYIISIPHOCTH IPSIMON U
IJIOCKOCTH, T€OpEMa O MPSIMOM MNEPHNEHIUKYISIPHOU IIIOCKOCTH. OpTOroHAJIBbHOE MPOECKTUPOBAHMUE.
IleprieHaUKYISIp ¥ HAKIOHHBIEC: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE OT IPSIMOW 10
IUIOCKOCTH, TpOeKUusi (Uryppl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: TMpH3HAK
NEePNEHANKYJISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX MepreHuKyspax.

VYrisl B IPOCTPAHCTBE: YTOJ MEXKIAY NPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIN yToOJ, JIMHEHHBIA yroJl
JIBYrpa”HHoro yria. TpéxrpaHHblil U MHOTOrpaHHble yribl. CBOMCTBa MJIOCKMX YIJIOB MHOIOI'DaHHOTO
yria. CBONCTBa IUIOCKUX M JIBYTPaHHBIX YIJIOB TPEXI'PAHHOTO yria. Teopembl KOCHHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO yTJa.



MHOrorpaHHuKH

Buasl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: Nn-yroinpHas mnpusma, npsMas u
HAaKJIOHHAs MpHU3MbI, OOKOBas W TOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunen, MpsMOYTOJIbHBINA
napajuleJienumnes] U ero cpoicrBa. Kparuaiimme nyTH Ha MOBEPXHOCTH MHOTIOrpaHHHKA. Teopema
Oiinepa. IIpocrpancTBenHas teopema Iludaropa. Ilupamuna: n-yronbHas nupamuja, NpaBWIbHAs U
yceuéHHass mupamubel. CBoiicTBa péOep M OOKOBBIX TpaHel MpaBUIBHON mupamuibl. lIpaBuiibHBIC
MHOT'OI'PAHHUKH: IIPaBUJIbHAsS NPU3Ma U IIPABUIIbHAS IMPAMUJIA, IPABWIIBHAS TPEYTOJIbHAS TUpaMUIa U
NpaBWIbHBIN TeTpasap, KyO. IlpeacraBienne o npaBUWIIbHBIX MHOTOIPAaHHHMKAX: OKTa’Jp, JOJEKa’ap U
UKOCadIp.

Bbruncienue 31eMEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHand, yriael. Ilmomanps OGokoBoi
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTU MPSMOM IMPHU3MBI, IUIOMIAJh OCHOBaHM, Teopema O OOKOBOU
IIOBEPXHOCTH MpsiMOM mpu3Mbl. Ilnomans OOKOBON IMOBEPXHOCTH M IOBEPXHOCTH IPaBUILHON
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CAMMETPUH MTPaBUIIbHBIX MHOTOIpaHHUKOB. CUMMeTpHsl B
IIPaBUJIBHOM MHOTOIPDAHHMKE: CHMMETPHs NapAJUICNICNNIENA, CHMMETPHUsS IPABUIBHBIX IPU3M,
CUMMETpUS IIPABUIIBHON MUPAMUBI.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE M NPOTUBOIIOJIOKHO HANPABICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB.
JleiicTBHS ¢ BEKTOpaMU: CIIO)KEHHUE U BBIYMTAHNE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha 4yuciio. CBONCTBA CII0KEHUS BEKTOPOB. CBOWMCTBA YMHOXKEHHsI BEKTOpa Ha yucio. [Tonstue
KOMILIaHapHble BEKTOpbl. [Ipu3Hak komrutanapHocTH TpEX BekTOpoB. [IpaBwiio mapamienenunena.
TeopeMa O pa3yIoKEHUM BEKTOpAa MO TPEM HEKOMIUIAaHApHBIM BekTOpam. lIpsmoyrosbHas cucrema
KoopauHar B npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MeEXAY KOOpAMHATAMH BEKTOpa H
KOOpAMHATAMU TOYEK. YTOJI MeXAY BeKkTopaMu. CKaJIIpHOE ITPOU3BENECHNUE BEKTOPOB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPUSD
(YIAYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OPMHUPOBAHHOCTh TPAXIAHCKOW MO3UIMM OOydarollerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O
YIeHa POCCHMCKOro oOIIecTBa, NPEACTABIEHWE O MAaTeMaTUYECKUX OCHOBaX (YHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHHM, MpOLEAyp Tpa’kJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M JIPYroe),
YMEHHUE B3aMMOJEUCTBOBATh C COLMAIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C UX (QYHKUUSAMHU U
Ha3HAYCHHEM,

2) naTpuoTHYeCKOe BOCIMTAHHUE:

c(OpPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIICHHE K JOCTHIKCHHUSAM POCCUMUCKUX
MaTE€MaTUKOB U POCCUMCKONM MAaTeMaTU4YECKOM IIKOJBI, MCIIOJIb30BAHUE ITUX JOCTUKEHUN B IAPYIUX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja, C(HOpPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUsI, ITUYECKOr0 MOBEJAEHUs, CBA3AHHOIO C NPAKTUYECKUM IPUMEHEHHEM JOCTHKEHHUU HAyKU U
JEeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;



4) acTeTHYECKOE BOCMIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKJIIOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHHH, pacCyXKI€HUM, BOCIPUUMYUBOCTh K MATEMAaTHUYECKUM acCleKTaM pa3JInuHbIX
BUJIOB HCKYCCTBA;

5) puznyeckoe BocnuTaHHE:

C(bOpMI/IpOBaHHOCTb YMCHHA HNPHUMCHATHL MATCMATUUCCKHEC 3HAHUA B HMHTCPECAx 3J0pOBOro H
Oe3omacHOro oOpasa KHM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO (3I0pOBOE MHTaHHE,
cOamaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryisipHas ¢uznueckas aKTUBHOCTH), (PU3UUYECKOE
COBEPIICHCTBOBAHUE MIPU 3aHITHUSIX CIOPTUBHO-03/I0POBUTEIBHOM NESTEIBHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HMHTEpPeC K pa3Iu4YHbIM cdepam
npoecCHOHANBHOM JEeSATENIbHOCTH, CBA3aHHBIM C MaTEeMaTHUKONM M e€ NpPUIIOKEHUSIMH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBHIOOP Oynyiell mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUTAHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTEMaTHYEeCKOMY OOpa30BaHHWIO W CaMOOOpPa30BaHHMIO Ha
MMPOTANKCHUHA Bcel JKU3HHU, TOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B PCHICHUU IMPAKTUYCCKUX 3aJday
MaTeMaTU4YeCKOIl HalpaBICHHOCTH;

7) 3KoJ0rHYecKOe BOCIIUTAHNE:

C(bOpMPIpOBaHHOCTI) SKOJIOTUUECKOU KYJbTYPbI, IOHUMAHNUEC BJIMAHUA COLUHUAJIBHO-OKOHOMHUYCCKUX
IIPOLIECCOB HAa COCTOSIHUE HIPUPOJHOM M COLMAIbHON cpeibl, OCO3HaHUE TJI00aIbHOIO XapakTepa
9KOJIOTHYECKUX MPOOJIeM, OPUEHTAllMs Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHUM ISl pelIeHus 3a1a4 B
o0JyacTu OKpy»XKarollei cpeipl, MIaHUPOBaHHUE MOCTYIKOB M OLEHKH MX BO3MOKHBIX MOCIEACTBHUM IS
OKpYKarolleH Cpeibl;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOIIECTBEHHOM TPAaKTHKH, I[OHUMaHHE MaTeMaTH4YeCKOW Hayku Kak cdepsl YeloBeYecKoit
JACATCIIbHOCTH, 2TallOB eé PasBUTHUA U 3HAYUMOCTH IJId PAa3BUTUA LHUBWIIM3alHWU, OBJIAACHHUEC A3BIKOM
MaTeMaTUKHA U MaTeMaTU4YECKOU KyanypOi/JI KakK Cp€aACTBOM MMO3HAHUA MHPA, TOTOBHOCTH OCYIICCTBIIATH
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh UHANBUYAIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJoruueckne aeicTBus:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHATHM,
OTHOLIEHUH MEXAYy TMOHATUSIMH, (DOPMYyIUpPOBATH  OMpEACNICHUS TOHSATHUH, YCTaHABIWBATH
CYIIECTBEHHBIH MpPHU3HAK KiIacCU(UKAIIMU, OCHOBAaHUS Ui OOOOIICHHS U CpaBHEHHS, KPUTEPHUH
MIPOBOJMMOI0 AHAJIU3A;

BOCIIPUHUMATh, (OPMYJIHpPOBaTH M  MPeoOpa3oBBIBATh  CYKICHUS: YTBEPAUTEIbHBIE W
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIC W OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYUs B (pakTax, JAHHBIX,
HAOMIOJIEHUSIX W YTBEPXKIEHUSAX, TMpenjaraTb KPUTEPUU [UIS BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUMIL;

JIeTaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M  HHIYKTUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUYEHHI 10 aHAJIOTUH;



MIPOBOAMTH CaMOCTOSITEIBHO JOKa3aTelIbCTBa MaTEeMaTHMYECKUX YTBEpPXKAECHUN (TpsMble U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBHLIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOJIbI;

BbIOMpaTh CIOCOO pelieHus y4dyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB pEIICHHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeiCTBUS:

UCIIONIb30BaTh BOIPOCHI KAk HWCCIEAOBATEIbCKUN HWHCTPYMEHT TO3HAHUS, (POPMYIHPOBATH
BONPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOJIeMy, yCTaHABINBATh HCKOMOE U JJaHHOE, POpMHUPOBATh
TUIOTE3Y, aprYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIEAOBAHUE MO YCTAHOBJIECHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHUS, IMPOIECCA, BBISBICHUIO 3aBUCHMOCTEH MEXKIY
00BbeKTaMu, SIBJICHUSMHU, IPOLIECCAMH;

CaMoOCTOSITeNIbHO  (POpMYJIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pe3ysbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, WCCIICJIOBAHMS, OIICHWBATh JIOCTOBEPHOCTh IONYYCHHBIX pPE3YylIbTaTOB, BBIBOJIOB H
000011IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TaKkKe BBIIBUraTh MPEINOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITH ACPUIMTH HHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOIIPOC U JUIS PECIICHUS
3a/1a4i;

BbIOMpaTh HHGOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATHU3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BUJIOB U (DOPM IMPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(DOPMAIHMIO, TPEACTABIATh €€ B pa3IUYHBIX (QopMax, HILTIOCTPHUPOBATH
rpauyecKu;

OILICHUBATh HAJEKHOCTH MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

O0menue:

BOCIPUHUMATh U (HOPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH U IIENISIMU OOIICHHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I${ B YCTHI)IX U IHUCBMCHHBIX TEKCTaX, AaBaThb
MIOSICHEHUS 110 X0y PEIIEHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIY4CHHBIA PE3yJIbTAaT;

B XOJIe 00CYX/ICHHUS 3a/IlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOIEMBI, peraeMoit
3a/lay¥, BBICKA3bIBaTh WJICH, HAllEICHHbIE HAa TIOWMCK pELICHUS, COMOCTABIATH CBOM CYXACHHS C
CY)KIIGHI/ISIMI/I I[pyrI/IX y‘-IaCTHI/IKOB Jauaiora, 06Hap}I)KI/IBaTI> pa3J'II/I‘-II/Ie U CXOACTBO HOSHHI/Iﬁ, B
KOPPEKTHOM Gopme PopMyTUpoBaTH pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEJCTaBIsATh  Pe3yiabTaThl pEIIeHUs 3a7aud, »JKCIEPUMEHTa, HCCIEeIOBaHUs, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMAT BBICTYIUICHUS C YYETOM 3a/lad Mpe3eHTAlld M OCOOCHHOCTEH
ayJIMTOPHUH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBUS

Camoopranuzanus:

COCTaBJIAITh IUIaH, aJITOPUTM pEIICHUs 3a/layM, BEIOUpATh CIOCO0 PElIeHUs C YUETOM MMEIOIINUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapHAHTHI PELICHU C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



BJIAJCTh HaBbIKAMHU I103HABATENbHON pe(IEKCHMM KaK OCO3HAaHUS COBEPINACMBIX JACHCTBUM U
MBICJIMTCIIBHBIX IPOLICCCOB, HUX PEC3YJIbTATOB, BJAICTbH criocobamu CaMOIIPOBCPKHU, CaAMOKOHTPOJIA
npolecca U pe3yiabTara pelleHusl MaTeMaTUYeCKON 3a1auu;

IPEBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PELLICHUH 33]]a4l, BHOCUTh KOPPEKTHUBHI B
NEeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHbBIX, HAWJEHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEH;

OLCHUBATL COOTBCTCTBHUC PE3YyJibTaTa LCIIM MU YCIIOBUAM, OOBICHSTH MNPUYIUHBI JOCTHUXXCHUA HIIN
HEJIOCTUKEHUSI Pe3yJIbTaTOB JEATEIIBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLEHKY NPHOOpETEHHOMY
OITIBITY.

CoBMecTHasl 1eSITE€ILHOCTD:

MMOHUMAThb U HUCII0Jb30BAaTh NMPCUMYIICCTBA KOMaHI[HOﬁ u I/IHI[I/IBI/II[yaJIbHOI\/JI paGOTbI Ipu pCICHUN
y4eOHBIX 3a/1a4, IPUHUMATh L[€JIb COBMECTHOH J€SITEIbHOCTH, IIJIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacHpenensaTh BHIbl PabOT, JOroBapuBaThcs, OOCYXJIaTh IMPOLECC U pe3ysbTaT paloTshl,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYIIIOBBIX POpMax paboThI (00CYXIeHHsI, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBD) U
UHbIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAWHUPOBATb CBOM JEHCTBUS C JPYTUMH 4YJCHAMHU
KOMaH/Ibl, OILICHHBATh KaYeCTBO CBOETO BKJaJa B OOIIMN NMPOIYKT IO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMH BBaHMOHeﬁCTBHﬂ.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

© CBOOOJTHO OINEpPUPOBATH OCHOBHBIMU TOHSATUSMHU CTEPEOMETPUM TPU PEUICHUH 331ad4 U
IPOBEICHUN MaTEMATUIECKUX PACCYKICHHIA;

® IPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4;

e KilacCU(UIMPOBATh B3aMMHOE PACIONOXKEHHE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

® CBOOOJTHO OTIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEKIY NPSIMBIMU B
IIPOCTPAHCTBE, MEXKTY MPSIMOH H TIIOCKOCTHIO;

® CBOOOJTHO ONIEpUPOBATH MOHATHIIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

® CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (TIpU3Ma, MApaMHIa, TPSIMOYTOJIbHBIN
napajienenunen, kyo);

e Ki1accu(UIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBAHUS I KIACCU(UKAIINU;

© cBOOO/IHO OMEPUPOBATh NOHATUSIMHU, CBSI3aHHBIMHU C CEUEHHMEM MHOTOI'PAaHHUKOB IJIOCKOCTHIO;

® BBLITIONIHATh TMapajjieNibHOe, IIEHTPAllbHOE M OPTOTOHANBHOE MPOEKTHUpOBaHUE GUTYp Ha
TJIOCKOCTh, BBITIONHATH N300pakeHus (puryp Ha miocKoCTH;

® CTPOUTH CEUYECHHS] MHOTOTPAHHHKOB PAa3IUYHBIMU METOJAaMHU, BBITIONHATH (BBIHOCHBIE) TIIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

® BEIYHCIISATH TUIOIIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, MUPAMHUIA), TEOMETPUIECKUX TeT
C IpUMEHEeHueM GopMyIT;

¢ CBOOO/IHO ONEPHPOBATH TMOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, TIEHTP, OCh U IMJIOCKOCTh CHMMETPHH (QUTYPHI,

¢ CBOOO/IHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOLUIMMM BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

® BBITIOJNTHSATH JACWCTBUS HaJ BEKTOPaAMU;



e pelaTth 3a1a4y Ha JJOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U HaXOXACHUE FEOMETPHUUECKUX
BEJIMYMH, NPUMEHSAS H3BECTHBIE METOJbl MPU PEUICHMH MaTeMaTH4YEeCKUX 3a/ay TMOBBIIIEHHOTO M
BBICOKOI'O YPOBHS CJI0)KHOCTH;

® IPUMEHSATH MPOCTEUIINEe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PELICHNUU CTEPEOMETPUUECKHX 3a]1a4;

e 13BJICKaTh, MPeoOpa30BbIBATH U HHTEPIPETHPOBATH HHOOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

e IPUMEHATh TOJY4YCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W aHAJIM3UPOBATh peEabHbIE
CUTyallud, IPUMEHATh U3YYEHHbIE IIOHATUS B IPOLECCE IOUCKA pEIICHHUs MaTeMaTHYECKU
chopMyIHPOBAHHON IPOOJIEMBL, MOJIEIHUPOBAThH pealbHbIC CUTYAI[MU Ha A3bIKE T€OMETPHH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEJH C HCIIOJIb30BAHUEM T'€OMETPUYECKHX TOHATUH M TeopeM, ammapaTa airedpsl,
pelaTh NpaKTUUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEJTUYNH;

e IMETh IMPEACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM KaK COCTaBHOM YacTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHIA.



INOYPOYHOE IIJTIAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHCYHKE IIJIOCKOCTH, TTapaJlIeIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, MI0CKOCTh, POCTPAHCTBO.
OcHoBHbIE NpaBUiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapalIeIbHbBIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MEPECCKAOIUCCA
IIJIOCKOCTH, IICPCCCKAIOIIUCCA IIpAMasa
U IINIOCKOCTB, IOJYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

Jlatbl mpoBeeHU

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIepeceKaroImecs nmpsamas
U IUIOCKOCTD; ITOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
IPOCTEHIINX NPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOINUX 0ObEKTOB

MHororpaHHuKH, H300pakeH1e
POCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOINUX 00BEKTOB

AxcuoMsl CTCPCOMETPHUU U IICPBLIC
CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencTsus n3 HuX. CriocoOnl 3a1aHusg
IPSIMBIX U IIJIOCKOCTEN B
npoctpancTBe. O003HaAYCHUS
MPSIMBIX U MJIOCKOCTEH

10

N3o06paxeHne cedeHnit mupamMuibl,
Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
mockocrel. PackpaimmvBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU




OBE€TaMH

11

N3o0pakeHne CeUeHU MUPaMU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
[epeceYeHUs MOTYyUEHHBIX
mockocrel. PackpaimmyBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[BETaMHU

12

N3o0pakeHne ceUeHU MUPaMU/IbI,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
[epeceYeHUs MOTYyYEHHBIX
mockocrel. PackpaimmvBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

13

14

N306paxkenue ceueHni nupaMuibl,
KyOa ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
gepe3 ux péopa. MzoOpaxenue
nepecevyeHus MoJyYeHHBIX
ockocreil. PackpammBanue
HOCTPOEHHBIX CEYEHUH Pa3HBIMU
[[BETaMH

Merton crenoB A MOCTPOCHUS
CEeUEeHUN

15

16

17

18

19

Mertoz cie10B AJIs TOCTPOCHUS
cedeHuii. CBolCTBa nepecevyeHuit
HPSIMBIX U IJIOCKOCTEN

Mertozn cienoB Ui HOCTPOSHHUS
cedeHuii. CBoMCTBa nepecedyeHuit
MPSIMBIX U IIJIOCKOCTEN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIMCh MAroB MIOCTPOCHUS

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexel u
3aI1Ch IIAr0B MOCTPOCHUS

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOEHUS




20

ITocTpoeHue ceuenuii B mupaMu/e,
KyOe 1o Tpém ToukaM Ha pEOpax.
Coztanue BIHOCHBIX UepTexkel U
3aIKCh IIAroB MOCTPOCHHUS

21

22

23

24

25

IToBTOpenue nnanumerpun: Teopema
0 MPOTNOPLMOHAIBHBIX OTPE3KaXx.
[MonoOue TpeyroibHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPUH U
CTEpPEOMETPUU

KoHTpoinbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anmHoe pacrosioxeHue npsiMbIx B
npoctpancTBe. CKpenuBaronecs
npsmblie. [IpusHaku
CKPEIIUBAIOIINXCS TPSIMBIX.
[TapannensHbie MpsIMBbIC B
IIPOCTPAHCTBE

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTAHHOM npsiMoii. JIlemMa o
NepeceYeHUH MapalIeNIbHBIX MPSIMBIX
IJIOCKOCTBIO

26

27

[TapamienbHOCTB TpEX MPSIMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeIx. Teopema o
CKPEIINBAIOIINXCS TPAMBIX

[TapannensHoe TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanus. 3o0paxenue
pa3HbIX (GUTyp B MapajienbHON
TIPOCKITUH

28

29

lentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

3aI[an/I Ha JOKa3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AaHHBIC C




30

pacroI0KEHUEM NPSAMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapanIeaIbHOCTh NPIMOUN 1
IUIOCKOCTH B mpocTpaHctse. [Ipu3nak
[apaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
[apaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH

31

['eomerpuueckue 3aaun Ha
BBIUMCJIEHHUE U JOKa3aTENIbCTBO,
CBSI3aHHBIE C N1aPAJUIEIBHOCTBIO
IIPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

32

33

34

35

36

37

[TocTpoeHue ceueHus, TPOXOASILIETO
yepes NaHHYIO0 MPSAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO JIPYrod MPSMO.
Pacuér otHOIIEHUI

[MTapannensHas mpoekuus,
NPUMEHEHHE JIJISl [IOCTPOCHUS
CeueHHi Ky0a U mapajuiesenuIiea.
CaoiicTBa napayiesienuneaa u
[IPU3MBI

[TapanienbHbIe IIIOCKOCTH.
[Ipu3Haky mapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 napauieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
IIPOXOIALLEH Yepe3 TOUKY, HE
MPUHAJIEKALYIO TaHHOUW MIIOCKOCTH
U CJICJICTBUS U3 HEE

CBoiicTBa napayyIeIbHbIX
MJIOCKOCTEM: O MapajieIbHOCTH
MPSIMBIX MIEPECEUEHUS TIPU
MIEPECEYCHU N IBYX MapajlIeiIbHbIX
IJIOCKOCTEN TpEeTher

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOYEHHBIX MEXIY
NapaJuIeIbHBIMU TUIOCKOCTSAMH; O
MIEPECEUECHUH NPSIMOU C JBYMS
MapaJyIeIbHBIMU TIOCKOCTSMH




38

39

40

[ToBTopenue: Teopema [ugaropa Ha
IUIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuleenumne1a

41

42

43

44

45

Brraucnenue 1MH 0TpE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeuIe e

[leprieHAMKYASIPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
NEePHEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

[leprieH IUKYISAPHOCTD MPSAMOM U
wiockocTH. [Ipu3nak
NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CylieCTBOBaHUH U
€MHCTBEHHOCTH MPSAMOIA,
MPOXOJIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHANKYISIPHON
K ITOCKOCTH

IInockoctu u MNEPpNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOI'OT'paHHHUKAX

46

47

48

49

[IimockocTH U NepneHIuKyIIpHbIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

[lepnieHMKYIAp U HAKIOHHASL.
[TocTpoeHue neprneHuKyIspa u3
TOYKHU Ha MPSIMYIO
[lepnieHMKYIAp U HAKIOHHASL.
[TocTpoenne neprneHuKysapa u3
TOYKHU Ha MPSIMYIO

Teopema 0 TpEX nepneHaUKYIsApax
(mpsimast u oOpaTHast)

50

51

52

Teopema o0 Tp€x nmepneHAUKYISIpax
(mpsimast 1 oOpartHas)

YTroa Mexay CKpeluBaroIMMHCS
PSMBIMH

[Touck neprneHANKYISIPHBIX MPSAMBIX
C TIOMOIIIBIO MEPIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53

OpToroHanbHOE TPOEKTUPOBAHKE




54

[Toctpoenue ceuenuii kyba, mpU3MBbI,
IIPaBUJIILHOM IMPAMU/IBI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

55

56

57

[TocTpoenue ceuenuit Kyoa, MPU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOIPaHHHUKAX

[Tpu3Hak neprneHIuKyIspHOCTH

HpHMOﬁ U IINIOCKOCTH KaK CJIICACTBHEC
CUMMCTPHUHA

58

IIpaBunbHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuii OT TOUYKHU J10
IIIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAHHHKHU.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

60

61

CnocoObl OIyCTUTh
NEePIEeHIUKYIISAPbL: CHMMETPHUS, CIBUT
TOYKH 110 NapauIeIbHON IPSIMOMI
CnBur no HenapaJieabHOU MPAMOH,
MU3MEHEHUE PACCTOSHUM

62

KonTponsnas padora "B3aumHoe
pacrosoKeHue NPSMbIX U
MJIOCKOCTEN B mpocTpaHcTBe"

63

[ToBTOpEHME: Yroy Mexay NpsSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIIUMHUCSA ITPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/Ie METOABI
BBIYUCJICHUA yIjia MCXKAY NIPAMBIMU B
MHOTI'OI'paHHUKaXx

JIByrpansslii yroa. CBONCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO yria

67

[TeprieHIUKYIISIPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO




NEPHEHAUKYIISPHBIX INIOCKOCTEN

68

69

70

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOoi
nepeceyeHus IByX MI0CKOCTel
NEePHEHINKYIISIPHBIX TPEThEU
IJIOCKOCTH

[IpsamMoyroibHBIN apauieIenune/;
Ky0; U3MepeHusi, CBOMCTBa
PsIMOYTOJIBHOTO Tapajliesienurneia

Teopema 0 AuaroHanu
MPSMOYTOJIBHOTO Tapajuiesienuinena u
CIIEICTBUE U3 HEE

71

CrepeomeTpuuecKue U MPUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3aMHBIM
PAacIoIOKEHUEM TIPSIMBIX U
TUIOCKOCTH

72

[ToBTOpEeHUE: CKpeNMBaIOIKECS
MMpsAMbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOT'OI'pPaHHHUKAX

73

[Tapa nmapanieabHbIX TIOCKOCTEN Ha
CKPEIIMBAOUINXCS MPAMBIX,
paccTosIHUE MEKITY
CKPEIIMBAOUIMMHUCS TPSIMBIMU B
MPOCTBIX CUTYALUSAX

74

75

76

PaccrosiHre OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 TIIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIECHAUKYIISIPHON
IIJIOCKOCTH

Tpé€Xrpa"Hslid yroi, HEpaBeHCTBaA s
TpeXrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO YIJIa

77

DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYeCKue IMHUU Ha 3emiie

78

79

KonTtponbnas padota "Yrisl u
paccrostHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3Je€MEeHThI"

80

[Tupamuga. Buasl nupamu.




[IpaBunbHas nupamuia

[Tpusma. [Ipsamast u HakIOHHAsA

81 1
npusmebl. [IpaBunbHas npusma
[Ipssmoit napainenenunen,

82 IPSIMOYTOJIBHBIN NapajuieienuIe, 1
KyO

83 BrImykiiple MHOTOTpaHHUKH. 1
Teopema Ditnepa
Beimykiible MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIC 1 1
MOJTYIIPaBUIIbHBIE MHOTOTPAaHHUKHU

g5 KonrponbHas padora 1
"MHororpaHHuku"

86 [lonaTne BeKTOpa Ha MJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [TpaBuio mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Pasnoxxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JIS)KAIUX B OJHOU 1
TUIOCKOCTH

92 CkansipHO€ NpOU3BEICHUE 1

03 Brrancnenue yria Mexy BEKTOpaMu 1
B TIPOCTPAHCTBE

94 ITpocreiimune 3aaun ¢ BEKTOPaMH 1

95 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1

96 [Ipocrefinme 3a1a4un ¢ BEKTOpaMH 1

97 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1

98 O6O6HUICHI/IG U CHCTEMaTu3alus 1
3HaHUH

99 06061£leHI/Ie U CUCTeMAaTU3aLuUs 1
3HaHUHI

100 Hroroas xoHTpoapHas pabora

101 Urorosast kKoHTpOJbHASA paboTa

102 O606I.EICHI/IC M CUCTEMATHU3AINS 1
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I1O 102

[MPOT'PAMME
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