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HOACHUTEJBHASA 3AIINCKA

I'eomeTtpus gBisieTcsl OJHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEAHET0 OOIIEro
oOpa3oBaHMsI, TaKk Kak oOecrneynBaeT BO3MOXXHOCTb HW3YYCHHS TUCIHUILINH
€CTECTBEHHO-HAYYHOM HAaNpPaBJICHHOCTH U IIPEAMETOB TyMaHUTApHOIO IMKJIA.
[TockosbKy JOTHYECKOE MBIIUIEHUE, (OPMUPYEMOE NIPU U3YUYEHUU O0YYarOUIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH, PU JOKA3ATEIBCTBE TEOPEM U MOCTPOCHHUH LIETIOYKH
JIOTUYECKUX YTBEPKACHUMN MTPU PELIEHUU T€OMETPUUECKUX 334, YMEHUE BbIABUTATh
U OIpOBEpraTh TMIOTE3bl HENOCPEIACTBEHHO HCIIONB3YIOTCS IPH PELICHHUU 3a1ad
€CTECTBEHHO-HAYYHOI'O LIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHMs mporpammbl yueOHOro Kypca «I'eomerpusi» Ha yriiyOoJ€HHOM
YpOBHE — Pa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEH OO0ydarouuxcs Mpu U3yYeHHUH
r€OMETPUHU, KaK COCTaBJSIOLIEH TpeaMeTHOM oOinactu «Martematuka H
uH(pOpMaTuKa» yepe3 oOecreuyeHrne BO3MOKHOCTH NMPUOOPETEHUS U HCIIOJIb30BAHUS
0osee TIIyOOKUX T€OMETPUUECKUX 3HAHUN U JEHCTBUM, CIEM(PUUHBIX T€OMETPUH, U
HEOOXOAMMBIX [JIsl YCHEIIHOro Npo(ecCHOHAaIbHOTO 00pa30BaHUs, CBSI3aHHOIO C
MCIIOJIb30BAaHUEM MAaTEMATHUKH.

[IpuopureTHbIMU 3alayaMd  Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

pacUIMpEeHHUE NPEICTABICHUS O I€OMETPUU KaK 4YaCTH MHPOBOM KYJIBTYpPbI U
(hopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIHM MUPOM;

(dopMHpoBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEWIIUX MAaTEMATHYECKUX MOJEIAX, IT03BOJSIIOIIMX OIKUCHIBAaTh W H3y4darThb
pa3HbIE SIBJIEHUS OKPY>KAKOLIETO MHUPA, 3HAHWE MOHSATHIHOIO arapara I10 pas3eny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuUH;

(opMHpOBaHKE YMEHHUS BIaJAETh OCHOBHBIMHM MOHSATUSMU O POCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyd M YMEHHE HX
IPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHJAAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(dopMHpOBaHHE YMEHHUs Paclo3HaBaTh HA YepTekaxX, MOAEISIX U B PEabHOM
MHpE MHOTOTPAHHUKH U TeJla BPAIICHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOECHUS
MaTEeMaTHYECKUX TeOopHuil, (opmMHpoBaHME MOHUMAHHUS POJU AKCHOMATHKU MpU
MIPOBEICHUHN PACCYKICHUN;

dbopMHpoBaHWE yMEHHUS BJIaJE€Th METOJAaMHU JI0KAa3aTEIbCTB W AJITOPUTMOB
pelIeHUs, YMEHHSI UX TMPUMEHSTh, TPOBOAUTH JOKA3aTEIbHbIE PACCYKACHUS B XOJ€
pElIEHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTUYECKHM COJIEpPKAHHUEM,
dhopMupoBaHHE TIPEACTABICHHUS O HEOOXOIMMOCTH JOKa3aTeIbCTB IIPH 000CHOBAHUH
MaTE€MaTUYECKUX YTBEPKICHUN M POJIU AaKCMOMATHKU B MPOBEIACHUM JI€TyKTUBHBIX
pacCyXICHUN;



pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW OOydJaroIMXCs, MO3HABATEIHPHOW AKTUBHOCTH, HCCIIEIOBATEIHCKHIX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (YHKIIMOHAIBLHON TpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUM:
YMEHHUSl pPaclo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaNbHBIX >XM3HEHHBIX CUTYalUUSIX W MPU U3YYEHUHU APYIHX
y4eOHBIX  TPEIMETOB, TMPOSABICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
MOJENUPOBAHUS PEATbHBIX CHUTYyallud, HUCCICAOBAHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNHN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—
11 kiaccax sBastores: «IIpsMble U IIOCKOCTH B MPOCTPAHCTBEY, «MHOTrOrpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl M KOOPAMHATBHI B NPOCTPAHCTBE», «/[BHKEHUSA B
IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHuME «yMETh OMNEPUPOBATH
MOHSATUSIMIY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJIacCaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSAM Y4eOHOro Kypca, a
GbopMHpOBaHHE  JIOTMYECKUX  YMEHHMH  pacnpelnensieTcsi He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUAM, HO M 10 rojgam oOydeHusa. CopepxaHue oOpa30BaHUA,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTraraM ocBoeHuss denepanbHoil paboueit
[IPOrpamMMBbl, pacHpeleNEHHbIM 10 ToAaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPHUHIMIHUAIBHBIM BOMpPOCaM OO0ydYaroluecs
oOpamiaiuch  HEOJHOKPAaTHO. OTO  MO3BOJSET  OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATUSMH U HABBIKAMH IOCIEAOBATENBHO M IMOCTYMATENIBHO, C
cOOJIIOICHUEM NPUHLMIIA MPEEMCTBEHHOCTH, a4 HOBBbIE 3HAHHUS BKJIOYaTh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00ydyarouuxcs, paciupsis U yriayosss eg,
o0pa3ysl IPOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus it guddepeHuuanuu  oOy4eHHs,  MOCTPOEHUS
MHIUBUyaJIbHBIX 00pa30BaTEIbHBIX MPOTPaMM, 00ECIIEUUTh YITyOlIEHHOE U3yUEeHHE
reOMETPUHU KaK COCTABIISIONIEH yueOHOro npeamera «MaremaTikay;

NOJTOTOBUTH 00YYAIOIIUXCS K MPOAOHKEHUIO U3YYEHHSI MATEMATHKU C YYETOM
BbIOOpa Oymymieil mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM H
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YypOBHE
otrBoautcsa 204 gaca:

B 10 xnacce — 102 vaca (3 yaca B HeJlleno),

B 11 xnacce — 102 yaca (3 yaca B HEZIeJIIO).



COJEPXXAHME OBYUYEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeoMeTpur. Touka, psMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU
Y CIEICTBHS U3 HUX.

B3anMHOE pacmosio)KeHHE MPSMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIHUECS,
apaJjIeNIbHbIE M CKPEIMBAIOIuecs npsMble. [[pu3HaKku CKpeUBarOMMXCS MPSAMBIX.
[TapayienbHOCTB NPAMBIX M IUNIOCKOCTEH B IIPOCTPAHCTBE: MApPAJUICIbHBIE NPSAMBIC B
IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSAMBIX, NAPAVICIBHOCTh NPSAMOM W
mockocty. IlapamienbHoe U LEHTpadbHOE MPOCKTUPOBAHUE, M300paxeHue (Guryp.
OcHOBHbBIE CBOWCTBAa NapajuIeIbHOTO MpoeKTHpoBaHus. M3o0paxeHue ¢uryp B
[IapajuIeJIbHOW MPOEKLUHU. YTIJbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXKIY
NpsMBIMA B IIPOCTpaHCTBE. [lapanmnenbHOCTh  IIOCKOCTEW:  MapaJlIeIbHBIE
IJIOCKOCTH, CBOMCTBA MAapaJuIeNIbHBIX IIOCKOCTEW. [IpocTenme mpocTpaHCTBEHHBIE
(urypsl Ha INIOCKOCTH: TETPA3P, NapalieIenUNe], IOCTPOCHUE CEYEHU .

IlepreHIMKYISAPHOCTh HPSMON M IUIOCKOCTH: IEPIEHIUKYJIPHBIEC IIPSAMBIC B
IIPOCTPAHCTBE, HPSMBIC [TAPAUICIIbHBIE U IEPICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIICHANKYISIPHOU
mI0CKOCTA. OpTOroHanbHOE MpOEKTHpOBaHUE. [lepneHauKynsp W HAaKJIOHHBIE:
pacCTOssHME OT TOYKHM 10 IUIOCKOCTH, PAaCCTOSHHE OT IPAMOW 10 IUJIOCKOCTH,
npoekuus (GuUrypsl Ha IUIOCKOCThb. llepneHauKyNIspHOCTh IUIOCKOCTEH: MpHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepneHIUKYJIIsIpax.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA YOI,
JIMHEWHBIA YToJI IBYTPAHHOIO yria. TpéXrpaHHbI U MHOTOrpaHHble yribl. CBOKWCTBA
IJIOCKUX YTIJI0B MHOIOrpaHHOro yria. CBONCTBa IUIOCKHX M JABYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. l[Ipusma: n-yronpHas
pu3Ma, MpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi U TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamenenunen, npsAMOYroJabHBIA NapajUIeIEUIE] U ero cBorMcTBa. Kparuainmue
IyTH Ha TMOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopema Iludaropa. [lupamuga: N-yronbHas nupamujaa, NpaBUIIbHAS U yCEUEHHAS
nupamubl. CpoiictBa péOep W OOKOBBIX TpaHEH NPaBUIBHOM MHUPAMUIBI.
[IpaBunpHbIE MHOTOTPaHHUKH: IpaBWiIbHAs NpHU3Ma M IpaBWIbHAs IHpaMUia,
MpaBWJIbHAsL TPEYTOJIbHASI MUpaMUIa U TMPaBUIBHBIA TeTpasap, KyO. [IpeacraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa’3Ap, JOAECKAdIP U UKOCAdP.

Boluucnenue 31eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TOBEPXHOCTH M TMOJHOM TMOBEPXHOCTH MPSIMOM MNPU3MBI, IUIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOU mpu3Mbl. [lnomans 60koBo#
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IIOBEPXHOCTU M IIOBEPXHOCTM MPABUIBHOM MNHUPAMHUIBL, TEOpeMa O IUIOLAaau
YCEYEHHOU MUPAMHUIBI.

CummeTpuss B OPOCTPAHCTBE.  ODJNEMEHTBl  CUMMETPHHM  MPaBUJIbHBIX
MHOTOIpaHHUKOB. CHMMeTpHs B IPaBUJIBHOM MHOIOIPDAaHHHUKE: CHMMETpUS
HapaJIeJIeNIMIe a, CUMMETPHUS IPABUJIBHBIX IPU3M, CHMMETpPUS IPaBUIIBHOU
ITAPAMMUIBL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B IHPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPHl KOJUIMHEApHBbIE, COHAIIPABICHHBIE M  IPOTUBOIOJIOXKHO
HaIlpaBJICHHBIC BEKTOPBI. PaBEHCTBO BEKTOPOB. J[eMCTBUSA C BEKTOpAMU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHUE BEKTOPA HA YHCIIO.
CBoicTBa ClIOXkeHHs BEKTOpOoB. CBOKMCTBA YMHOXKEHUS BEKTOpa HA 4ucio. [loHATHe
KOMIUIaHapHble BEKTOpbl. [Ipu3Hak KoMmImuiamapHocTH TpEX BeKTOpoB. IIpaBuio
napajuienenunena. TeopemMa o pasiloKEHUM BEKTOpa II0 TPEM HEKOMILIAHAPHBIM
BekTOopaM. lIpsMoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopamHatel
BekTOpa. CBfA3p MEXIy KOOpPAMHATAMH BEKTOpAa M KOOpAMHATAMU TOYEK. YTOJI
Me) 1y BeKTopamu. CKalnsipHOE NPOU3BEICHUE BEKTOPOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JTYBJIEHHBIV YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIECTBA, MPEACTABICHUE O MaTEeMaTHUYECKUX
OCHOBaX  (YHKIMOHUPOBAHMUS  PA3IUYHBIX CTPYKTYp, SIBJICHHWH, MpoLExyp
IpakKJaHCKOTO 001ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), YMEHUE B3aUMOJICHCTBOBATh
C COLMATbHBIMU HHCTUTYTaMU B COOTBETCTBUU C X (QYHKIIUSIMHU U Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCUNUCKON TIpakJaHCKOM HIEHTHMYHOCTH, YBAXKEHUS K
IIPOLIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTEMaTUKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYECKOW IIKOJIBI,
HCIIOJIb30BAaHUE HJTHX JIOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOIUAX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojia, CPOpPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEACHHS, CBS3AHHOIO C IMPaKTUYECKUM
MPUMEHEHUEM JTOCTHXKEHHUI HAyKU U JIESITENIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyILEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIKOYAs OSCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUMMYHBOCTb K
MaTEeMaTUYECKUM acleKTaM Pa3IuvHbIX BUJOB HCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOro M Oe3omacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3I0POBBIO (3I0POBOE THUTAHHME, COATAHCUPOBAHHBIM PEXUM 3aHATUU M OT/AbIXA,
peryisipHas (Qu3uyeckas akTUBHOCTbH), (DU3UUYECKOE COBEPILICHCTBOBAHHE MIPU
3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AEATENBHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPYZly, OCO3HaHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3IMUHBIM
chepam mnpodeccuOHANBHOM JEATEIbHOCTH, CBA3aHHBIM C MaTEMaTUKOW MU €€
MPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE >KM3HEHHbIE IUJIaHbl, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTHueCKOMYy 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH,
FOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B  PEIICHHM TMPAKTHYECKUX  3ajad
MaTEeMaTUYECKON HANPaBICHHOCTH;



7) 3K0JIOrHYeCcKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJBTYPhl, IOHHUMAaHHWE  BIUSHUSA
COIMAJIbHO-D)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MNPUPOJHON U COLMAIBHOU
Cpenbl, OCO3HAHME TJI00AIBPHOTO XapaKTepa YKOJOTUUECKUX IIPOOJIeM, OpUEHTAIHS Ha
IPUMEHECHHE MaTEeMaTUYECKUX 3HAHUM ISl pelieHusl 3a7a4 B 00JIaCTH OKpYyKaroIiei
cpenbl, IJIAHUPOBAHUE TIOCTYNKOB M OLIEHKH HMX BO3MOXHBIX MOCIEICTBUI IS
OKPYXarouen Cpepl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W OOIICCTBEHHOW MPAKTUKH, TOHMMaHUE MATEeMaTHYeCKOM
HayK{ Kak c(epbl YeJTOBEUECKOW NEATeIbHOCTH, ITAlOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUIS pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMATHUKA UM MaTEeMaTUYeCKOM
KYJIbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh MPOCKTHYIO U
HCCJIEIOBATENIbCKYIO ACATECIBHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBISIT M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATHYECKUX
00BEKTOB, MOHATUM, OTHOIIIEHUN MEXKYy MOHATUSIMU, (POPMYJIUPOBATH OMPEACICHUS
MOHATHUM, YCTAaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(UKAIIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJUMOTO aHAJIH3A,;

BOCIIPUHUMATh, bopMyIMpOBaTH u peoOpa3oBbIBATH CYXJICHUS:
YTBEPAUTENIbHBIE U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJISITh MaTE€MaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOJIOJICHUSX W YTBEPXKICHUSIX, Mpeajiaratb KPUTEPUU IJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTL CAMOCTOSTENILHO J0KAa3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPKIACHUN
(IpsiMble ¥ OT TIPOTUBHOI0), BBHICTPAWBATh ApTyMEHTAIMIO, TPUBOIUTE MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOWpATh Crmoco0 pemieHuss ydeOHOM 3amadu  (CpaBHMBATh  HECKOJIBKO
BApUAHTOB pEIIeHHUs, BEIOMpaTh Hanbojee MOAXOASIMINN ¢ Y4ETOM CaMOCTOSITEILHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUA:

WCIIOJB30BaTh BOIPOCHI KaK HCCIENOBATEIIbCKUM HMHCTPYMEHT TO3HAHUS,
dbopmyIupoBaTh BOIIPOCHI, bukcupytomnme MPOTUBOpPEUHE, npoOiemy,
yCTaHaBJIMBATh UICKOMOE U JaHHOE, (HOPMUPOBATH TUIOTE3Y, apTYMEHTUPOBATh CBOIO
NO3ULINI0, MHEHHUE;



MPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCcKOTOo OO0ObEeKTa, SBIEHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYJIHPOBAaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
NPOBENEHHOTO  HAOMIONIEHUs,  MCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

[IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIpPOLIECCa, a TAKXKE BBIIIBUIaTh
IPEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh I€PUIIMTHI MH(POPMAIIMM, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUIsl pELIECHUS 3a/1a4u;

BBIOMpaTh MH(POPMAIMIO W3 MCTOUYHHUKOB PA3JIMUHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (HOpM
MIPEACTABIICHHUS;

CTPYKTYypUpOBaTh HUH(OpMaIMIO, MPEACTaBIATh €€ B pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH I'papUUecK;

OIICHUBATh HaJIEKHOCTh uH(popMau o CaMOCTOATEJILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIE 1eHCTBUS

Oo0wenue:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBHUSIMU U
1EeIsIMU 00IIIEeHN s, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJdy pEUIeHUus 3aJauyu,
KOMMEHTHPOBATH MOJTYYECHHBIN pe3ybTarT;

B X0/I€ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOUN TEMBI,
MpoO0JIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HALICIICHHBIE HA MOUCK PEIICHMUS,
CONIOCTABJISITh CBOM CYXKAEHUA C CYXICHUSMH JPYTUX YYAaCTHUKOB JUAJOra,
OOHApyXWBaTh pa3IMYMe M CXOJCTBO IIO3MIMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YyNbTaThl PEIICHUS 3a/ayd, SKCIEPUMEHTA, UCCIEeIOBaHMUS,
MIPOEKTa, CaMOCTOSATEIBHO BBIOMpATh (opMaT BBICTYIJIEHUS C YYETOM 3ajad
Mpe3eHTAlU U OCOOCHHOCTEN ayIUTOPHUH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHMS 3aJayM, BbIOUpATh CIOCOO penieHus ¢
Y4ETOM MMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BJIaIETh HABBIKAMU MO3HABATEIbHON pedekcu KaKk OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUA W MBICIUTEIbHBIX MPOLIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIOCOOAMU



CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PELIECHUS MATEMaTHYECKOU
3a/a4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpPH PELICHUH 3aJayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJbTAaTa LEIU U YCIOBUIM, OOBICHITh MPUUUHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHHS PE3yJbTaTOB JEATEIbHOCTH, HAXOAHUTh OILIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

[OHMMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOM W WHIMBUIYaJbHOU
paboThI MU pPEIIeHUH YUeOHBIX 3a/1a4, IPUHUMATD 11€7Tb COBMECTHOMN JIEATEIHHOCTH,
IJIAHUPOBATh OPTraHHU3alMI0 COBMECTHOM pabOThl, pacHpenensitb BHIABI padoT,
J0TOBapuBaThCcs, OOCYKJIaTh IPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIBKUX JIFOJEH;

Y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYKIeHUs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIOJHATH CBOIO YaCTh PabOThl U KOOPAHMHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLIECHUBATh KA4€CTBO CBOErO BKJIAJa B
oOmMii  OPOAYKT MO  KpUTEpUsIM,  CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuicss HAy9uTCs:

e CBOOOJHO ONEpUPOBATH OCHOBHBIMU TIOHATUSIMU CTEPEOMETPUU MPH
pELIEHUH 337a4 U ITPOBEACHUM MATEMaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU W CIEACTBUS M3 HUX NPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccupuUUpPOBaTh B3aWMHOE pPACIHOJOKEHUE MPSAMBIX B TIPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU, CBI3AHHBIMU C YIJIaMH B TPOCTPAHCTBE:
MEXy NPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOU U MIIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;

e CBOOOJHO pacmo3HaBaThb OCHOBHbIE€ BHABbl MHOTOIPaHHUKOB (IIpHU3Ma,
NUpaMKJIa, MPSIMOYTOJBHBIN Mapaienenune, Kyo);

e KJacCcU(pUUUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUS  JUIA
KJ1accupuKanuy;

e CBOOOJHO  ONEpPUPOBaTH  MOHATHSIMH, CBS3aHHBIMH C  CEUCHHUEM
MHOT'OIPAHHHUKOB IJIOCKOCTBIO;

e BBINOJHATH MMAPAIIETBHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE TPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs PUTYP HA TUIOCKOCTH;



CTPOUTh CEYEHHS MHOTOIPAaHHHUKOB pPa3IU4YHBIMA METOJAMH, BBIINOIHAThH
(BBIHOCHBIE) TJIOCKHE YEePTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IJIOIAAN TOBEPXHOCTENH MHOIOIPAHHUKOB (MpU3Ma, TUpaMUa),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;

CcBOOO/IHO OMIEPUPOBAThH MOHATUSAMU: CAMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (DUTYPBI;
CBOOOJIHO ONEpPUPOBATH IOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JEHCTBHSI HAJl BEKTOPAMU;

pemiaTh 3aJadyd  Ha JOKAa3aTeIbCTBO MATEMATHYECKMX OTHOUIEHUH U
HaXO0XK/JIEHUE T€OMETPUUYECKHUX BEJIMYUH, IPUMEHSST U3BECTHBIE METO/bI MpPHU
pElICHMM MaTEMaTUYECKUX 3aad IOBBIIIEHHOTO M BBICOKOTO YPOBHSA
CJIOKHOCTH;

MPUMEHATh  MPOCTEMIINE MPOTPAaMMHBIE CpEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;
U3BJIEKaTh, MPEO0OpPa3OBbIBATH W HMHTEPIPETHUPOBATH HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNPEJCTABICHHYIO Ha
4epTekKax U pUCYHKaX;

MIPUMEHSATH MOTYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBAThH U aHAJIU3UPOBAThH
peanbHble CUTyallud, IPUMEHSITh U3YUYEHHBIE MOHATHSA B MPOLECCE MOUCKA
pelIeHrsT MaTeMaTu4eckd Cc(HOPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATH
peanbHbBIE CHUTyallUd Ha A3bIKE TI'€OMETPUH, HCCIEAOBaTh IOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM I€OMETPUYECKUX NOHITHI W TEOpEM, almapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/ayd, CBS3aHHbIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUMYMH;

UMETh MpEACTaBICHUs 00 OCHOBHBIX J3Talax pa3BUTUS TEOMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Marematuka. I'eomerpus, 10 wimacc/ Mepsnak A.I'., Homuposckuit [I.A.,

[TomsikoB B.M.; mox penakimueit [Togonsckoro B.E., O6mecTBo ¢ orpaHndeHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-T'PA®»; AxkuuoHepHoe
obmectBo «M3aatenbeTBo «IIpocBenienner

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru
https://prosv.ru
https://edsoo.ru/metodicheskie-materialy

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n NporpaMMbl Bcero KoHTpoakHLIe o0pa3oBare/ibHble
padoTsI pecypesi
1 | Bsenenwue B CTEPEOMETPHIO 17 1
9 B3anmHoOe pacriosnoskeHue npsMbIX B 9 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U IULIOCKOCTEH B 17 1
MPOCTPAHCTBE
4 HepneH)lmfyn;{pHocn) NPSIMBIX H 14
IJIOCKOCTEH B IPOCTPAHCTBE
5 | Yrubl u paccTosiHUA 14 1
6 | MHororpaHHHKH 16 1
7 | BekTopsl B IpOCTpaHCTBE 9
8 HOBTOP@HI/IC, 0000111eHIe U CUCTeMaTH3aLus 1
3HAHUH
9 | Peseps 5
OBLIEE KOJIUYECTBO YACOB 110 102 5

MNPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

10 KITACC

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabHbIe
padoThI

DJIeKTPOHHBIE
Jara uudpoBbie

N3y4YCHUSA 06pa30BaTeI[]>Hl>Ie

pecypcsbl

IlousTus CTCPCOMCTPUU: TOUKA, IpsAMasi, IJIOCKOCTb, ITPOCTPAHCTBO. OCHOBHBIE

MpaBuIia N300pKEHUS Ha PUCYHKE TIOCKOCTH, MAPaAJUIETBHBIX MPSMBIX (OTPE3KOB),

CepeMHbI OTpe3Ka
[NonsTHs: Iepecekaromuecs MIOCKOCTH, MEPeceKaoIuecs MpsMasi | MIOCKOCTD;
MIOJTyTIPOCTPAHCTBO

MHororpaHHuKH, H300paXeHNE TPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOMUX O0BEKTOB

MHororpaHHUKH, H300paXeHNE MPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEpPEOMETPHUH

AXCHOMBI CTCPCOMETPUH U TIEPBLIC CICACTBUA U3 HUX

© 00 N O O B~

Pemenne 3a7a4 Ha IPUMCHCHUEC aKCUOM CTCPCOMETPUU U UX CHGHCTBHﬁ.
Pemenne 3a7a4 Ha IPUMCHCHUEC aKCUOM CTCPCOMETPUU U UX CHGHCTBHﬁ.
Pemenne 3aa4 Ha IPUMCHCHUEC aKCUOM CTCPEOMETPHUU U UX CJ'Ie,I[CTBI/H\/'I.

N3o0pakenne ceyeHni nmupaMuabl, KyOa v MPU3MBbl, KOTOPBIE IPOXOAST Yepe3 ux
pEbpa. M3o0pakenue nepeceyeHns MOTyUYeHHBIX TIIOCKOCcTel. PackpaimBanue
MTOCTPOEHHBIX CEUEHHUH pa3HBIMHU I[BETAMHU

N R

11

12

Nzobpakenne ceuyeHni mupaMubl, KyOa v PU3MBI, KOTOPBIE MPOXOAST Yepe3 ux
pébpa. M300paxxenue nepeceyeHrs NOITy4YEHHbBIX ITOCKOCcTel. PackparBanue
ITOCTPOEHHBIX CEUEHUH pa3HbIMU I[BETAMH

Uzo0pakenne ceyeHnit mupaMuabl, KyOa 1 IPU3MBbL, KOTOPBIE IPOXOASAT Yepe3 ux
pEbpa. M3obpakeHue nepeceyeHns MOMyIEeHHbBIX TIIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEUEHHUH pa3HBIMHU I[BETAMH

13

Merton cnenoB ISl TOCTPOSHUS CeUSHUI

14

Merton cnenoB asns moctpoeHus cedeHnid. CBO¥CTBa nepecedeHnit IPSIMbIX U
IIJIOCKOCTEN
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KoauyecTBO 4acoB

DJIeKTPOHHBIE

Ne aTa ugposbie
n/n Tema ypoka Bcero Koutpoububie I/l3§’[‘leﬂl/lﬂ Oﬁpilllfioql;gTeJIbﬂble
padoThI pecype
15 [TocTpoenue cequHfI B Iupamuze, Kyoe mo Tpém Toukam Ha pedpax. Co3manne 1
BBIHOCHBIX Y€PTEe)KEH M 3aIKCh IIaroB MOCTPOCHHS
16 IToctpoenue CG‘-IGHI/IE/i B nupamuzie, Kyoe mo Tpém ToukaM Ha peopax. Co3nanue 1
BBIHOCHBIX YEPTEKEH M 3aIHCh IIAr0B MOCTPOCHHS
17  KoutponbHas padota "Axkcuomsl crepeoMeTpun. CeueHus" 1 1
18 [NoBTopenne mnannMeTpuu: TeopeMa o IpoNopIHOHaTIbHEIX oTpe3kax. [logobue 1
TPEYTrOJLHUKOB
19  TlapamienbHble IPsIMBIE B IPOCTPAHCTBE. 1
20  TlapamienbHOCTb TPEX MPSMBIX. 1
21  Pemenue 3ama4 1
22 | B3ammHOe pacroiio’KeHHe MPSMBIX B MPOcTpaHcTBe. CKPemuBaIoNIfecs MpsMbIe. 1
23 | YTr0J c cCOHaIpaBlIeHHBIMU CTOPOHAMH. 1
24 | Yroa Mexnay IpsSMbIMH 1
o5 3amaun Ha T0Ka3aTeNbCTBO M UCCIIEIOBAHUE, CBSI3aHHBIE C PACHIONIOKEHUEM TPSMbIX 1
B IIPOCTPAHCTBE
26 | KontponbHas pabota "B3anMHOe pacnoiioyKeHHe MPSMBIX B TPOCTPAHCTBE" 1 1
27 | TlapamiensHOCTB MPSIMOM M INIOCKOCTH B IIPOCTPAHCTBE. 1
28 I'eomerpuyeckue 3a1aun Ha BBIMHCIICHNC H J10Ka3aTebCTBO, CBA3AHHBIC C 1
MapauIeIbHOCTBIO MPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE
29 | [lapamrensHble IockocTH. [Ipr3HaKy mapayuieIbHOCTH JBYX IIOCKOCTEN 1
30 Teopema 0 mapaieIbHOCTH U C/IMHCTBEHHOCTH ILIOCKOCTH, npoxogﬂmeﬁ qepes 1
TOYKY, HE MIPUHA UICIKAIYIO TJAHHOW TJIOCKOCTH M CIISJICTBUS U3 HEé
31 CgoiicTBa napaieinbHbIX INIOCKOCTEH: O NapaeNbHOCTH TPSMBIX NIEPeCeeHNs 1
[IPU TIEPECEUCHUH JIBYX MAPaJUIEIbHBIX ITIOCKOCTEH TpeTher
32  Pemrenue 3a/1a4 Ha apajuIeIbHOCTD IJIOCKOCTEH 1
33 | Terpasap. 1
34 | IloBropenue: reopema ITudaropa Ha mIOCKOCTH. 1
35 | [loBTOpeHHE: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1
36 | [ToBropenue mnanuMeTpun: Teopembl MeHenas 1 YeBsl 1
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KoaunuecTBO yacos JJ1eKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka KounTpoiabHbie
n/n Bcero p U3y4yeHust o0pa3oBaTe/ibHbIe
adoThI
pabo pecypchbl

37 | CpoiicTBa Ky0a U IPSMOYTOJIBHOTO MapaieleuIe a 1
38 ITocTpoenue cedeHus, MPOXOMAIIEr0 Yepe3 AAHHYIO NPSAMYIO Ha YepTekKe U 1

MapajuieIsHOro Ipyroi npsiMoit. Pacuér oTHOIIEHUI
39 [TapannensHoe npoexTuposanue. OCHOBHBIC CBOMCTBA MaPaLIEIBHOTO 1

npoexTupoBanus. M3o00paxkeHnue pasHbIX GUryp B MapawieIbHONH MPOSKIUH
40 [MapannensHast MpOEKIKsI, IPUMEHEHUE TSI TIOCTPOCHUS CEUCHUH KyOa 1 1

napaenenuiena. CBOHCTBa napajuieienunena i Ipu3Mbl
41 | LentpanbHas MPOCKIIHSL. 1
42 | KonrponbHas padbota "[lapamnensHOCTh B TpocTpaHcTBe" 1 1
43 | 3auet "Axcuomsl crepeomerpui. [lapamiensHOCTh B mpocTpaHcTBe" 1
44 [IepnenaukynspHble npsAMble B IpocTpaHcTBe. [lepneHAuKyISIpHOCTh OPSIMON U 1

TJIOCKOCTH
45 | [Ipu3Hak nepneHIUKYISIPHOCTH MPSIMOH U TMIIOCKOCTH 1
46 | Teopema o mpsIMOH, MEPIICHINKYISIPHON K TUIOCKOCTH 1
47 | IlnockocTH M NEPIEHAMKYJISIPHBIE UM NPsIMble B MHOTOTPaHHUKAX 1
48 | Pemrenue 3aau Ha EPIICHAUKYJIAPHOCTD IPSIMON M INTOCKOCTH 1
49 | Pemenue 3a1a4 Ha NEPHCHANKYIAPHOCTD MPSIMON U IIIOCKOCTH 1
50  IlepneHauKymsip ¥ HaKIIOHHAS. 1
51  Teopema o Tpéx mepneHIUKyIsApax (mpsmast 1 odpaTHas) 1
52  Teopema o Tpéx mepneHIUKyIsApax (mpsmast 1 odpaTHas) 1
53 | Teopema o TpEx meprneHANKYIsIpax (mpsmas 1 oOpaTHas) 1
54 ' OproroHasbHOE TPOSKTHPOBAHUE. YTOJI MEXKAY MIPSIMOU U TIIOCKOCTHIO 1
55 [MocTpoenne cedenHuit Kyoa, MPU3MBbI, TPABHIBHON MUPAMHU/IBI C TIOMOIIBI0 1

OPTOTrOHAJIBLHOU MPOEKLIUU
56 [ToBTopeHue Teopru U pelIeHUe 3aJa4 Ha IPUMEHEHHE TEOPEMBI O TPeX 1

NEPIEeHNKYJIIIpax, Ha yrojl MeXIy MPSIMOHM U IMJIOCKOCTBIO
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KoaunuecTBO yacos JJ1eKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka KonTpoabubie
n/n Bcero p U3y4yeHust o0pa3oBaTe/ibHbIe
adoThI
pabo pecypchbl

57 [ToBTOpeHue Teopuu U perieHne 3aJad Ha IPUMEHEHHE TEOPEMBI O TpeX 1

MIEePIEeHINKYIIpax, Ha YroJl MeXIYy MPSIMOHM U MIOCKOCTBIO
58 [ToBTOpEeHue: yroa Mex 1y NpSMBIMHU Ha IUIOCKOCTH, TPUTOHOMETPHS B 1

MIPOM3BOJILHOM TPEYTOJBbHUKE, TEOPEMa KOCHHYCOB
59 | [loBTOpeHue: yroyi MeKAY CKPEIIUBAIOIIUMHUCS IPSMBIMH B IPOCTPAHCTBE 1
60  PaccrosiHuE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 MIIOCKOCTH 1
61 | BrruncneHune pacCTOSHUA MEXITY CKPEIIHMBAIOIINMUCS MPSIMBIMA 1
62 | [IByrpanssbiii yron. CBONCTBO JIMHEHHBIX YTIIOB IBYTPAHHOTO yTiia 1
63 [epnennukynsapHsie wiockocTu. CBOHCTBA B3aUMHO MEPIEHANKYIISIPHBIX 1

IIJIOCKOCTEH
64 [Ipu3Hak nepneHIuKyIsIPHOCTH IUIOCKOCTEH; TeopeMa O NMPSIMOM NepeceyeHus AByX 1

IIJIOCKOCTEW NEPIEHANKYIISIPHBIX TPEThEH IIIOCKOCTH
65 [IpsMoyTronbHBIH Mapauienenue; Kyo; n3MepeHHsl, CBOHCTBA PSMOYTOILHOTO 1

napajenenumnesna
66  Teopema 0 quaroHaJIM MPSIMOYTOJIBHOTO TApAJIJISTISITUIIE/IA U CIEACTBUE U3 Hed 1
67 TpéxrpaHHblil yroi, HepaBeHCTBA JJIs TpEXrpaHHbIX yriioB. Teopema [Tudaropa, 1

TeOpEeMbI KOCHHYCOB M CHHYCOB JIJIsl TPEXTPAHHOTO yTia
68  MHororpaHHbIH yroiu 1
69 CrepeomeTprdeckie U IPUKIIaAHbIE 3a/1a4H, CBI3aHHbBIE CO B3aUMHBIM 1

PacoIOKEHHEM MPSIMBIX U TNIOCKOCTH
70  KoutponbHas padora "Yribl U pacctosiHus" 1 1
71 | 3auer "[lepneHauKyIIPHOCTH MPSAMBIX U IIJIOCKOCTEH" 1
72 | TlonsTue MHOrorpaHHuka. [ 'eoMeTpuieckoe Teno 1
73 | Bemmykisie MHOTOrpanHUKH. Teopema Diinepa 1
74  llpusma. [Ipsimas u HaksoHHas npu3Mebl. [IpaBunbHas npusma 1
75 | Ilpusma. [Ipsimas u HaksoHHas npu3Msbl. [IpaBunbHas npusma 1
76 | IlpoctpancrBeHHas TeopeMa [Indaropa 1
77 | Pemenue 3amau 1
78 | Pemenwue 3ay1a4 1
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KoaunuecTBO yacos JJ1eKTPOHHBbIE
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79 | Iupamuna. Buasl nupamun. [IpaBunpHas nupaMuia 1

80  IImpammma. Buapl nupamun. [IpaBuiibHast nmupamMuia 1

81  VYceuennas nmupamuia 1

82 | Pemenue 3agay 1

83  Cumwmerpus B ipocTpancTBe. [IoHATHE MPaBUILHOIO MHOTOTPAaHHUKA 1

84 | DneMeHTH CHMMETPHH NPaBHIBHBIX MHOTOTPaHHUKOB. [IpakTHueckue 3aaanus 1

85 | Pemenue 3agau 1

86  KonrponpHas paboTa "MHOTOrpaHHHKH" 1 1

87  3auer "MHororpaHHuKH" 1

88  IlomsTue BekTopa. PaBeHCTBO BEKTOPOB 1

89  CnoxxeHne U pa3HOCTh BEKTOPOB 1

90 CymMa HECKOIBKHX BEKTOPOB 1

91  VYMHOXXEHHE BEKTOpa Ha YHUCIIO 1

92 | [lpumeHeHUE BEKTOPOB K PELICHUIO 33184 1

93 | KommiaHapHbIe BEKTOPBI. 1

94 [paBuno mapamnenenunesa. Pa3noxxeHne BeKTopa 1o TpéM HEKOMITIaHAPHBIM 1

BEKTOpam

95 | IIpocreiimue 3aa4u ¢ BEKTOPaMHU 1

96  3auer no teme "BekTopb!" 1

97  O0001EHNE U CHUCTEMATU3ALMS 3HAHUI 1

?22_ Peseps 5

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 5
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