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INOACHUTEJBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3MOKHOCTh H3Y4YECHHUS AUCHUIUINH €CTECTBEHHO-HAYYHOU
HalpaBI€HHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. IlockosbKy Joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpU peLIeHUU
F€OMETPUUYECKUX 3a/lad, YMEHHE BbIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOI'O0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1ad4.

Ilens ocBoeHus mporpaMmsel yuyeOHOro kypca «l'eomerpusi» Ha yriryOJIEHHOM YpOBHE —
pa3BUTHE WMHIMBUIYaJIbHBIX CIIOCOOHOCTEH OOYYalOIIMXCS MPU H3YYEHUU TE€OMETPUH, Kak
coCTaBJIsAIOLIEH IpeaMmeTHOM obnactu «MaremaTuka W MHQOpPMaTHKa» depe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKHX I€OMETPUYECKHMX 3HAHUM U
NecTBUH, creun(UYHbIX €OMETPUH, U HEOOXOAUMBIX JUIsl YCHEIIHOro Mpo(hecCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIiyOJIEHHOM YPOBHE, pPaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacupeHue NpeACcTaBIeHus 0 TeOMETPUU KaK YaCcTH MUPOBOM KyJIbTYpPbI U (POPMUpPOBaHUE
OCO3HaHHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHE NPEJCTABICHHUS O TNPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTeMaTUYECKHUX MOJEIISX, O3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHHE MOHATUHHOTO anmnapara no pasaeny «CrepeoMeTpus» yueOHOTo Kypca reOMETpUH;

(dbopMUpOBaHNE YMEHHUS BJIa/I€Th OCHOBHBIMH MTOHSITUSIMU O IPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHUE WX MPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PELIEHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeopuil, (OpMUPOBaHHWE MOHMMAHUS POJIM AKCHUOMATHKU NP TMPOBEACHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKUX 33Jad W 3aJad C [PaKTHYECKUM CcoJepKaHueM, (OopMUpOBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TMpU OOOCHOBAaHMM MaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B TPOBEECHUH JI€AYKTUBHBIX PACCYyXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHUS T€OMETPUIECKUX MOHATHH, 00EKTOB M 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUSIX W TP H3YYEHUH JPYyruX Y4YeOHbIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
MTOCTPOEHHBIX MOJENEN, NHTEPIIPETALIUHU TIOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COJEPKATENIbHBIMU JIUHUSAMU yueOHoOro Kypca «I'eometpus» B 10—-11 kiaccax
aBisitoTes: «lIpsiMble M TUIOCKOCTH B MpOCTpaHCTBE», «MHOrorpanHukm», «Temna BpamieHus»,
«BekTopbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/{BHKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHHE «YMETh OINEPUPOBATH MOHATHIMU,
pelIeBaHTHBIMH T€OMETPUH Ha YriayOn¢HHOM ypoBHE o0yueHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (POpMHUpPOBAHUE JIOTHYECKHX YMEHUU
pacripeiesisieTcsi He TOJIBKO MO COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaM o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoii padoueit
IPOTPaMMBI, pacrpeIeIEHHBIM 110 TOJaM 00y4eHUs!, CTPYKTYPUPOBAHO TAKMM 00pa30M, YTOOBI KO
BCEM OCHOBHBIM, NPUHIIMITHAIBHBIM BOIIPOCaM oOydaromuecs o0palaiich HEOJHOKPATHO. DTO
IIO3BOJIIET  OPraHM30BaTh  OBJAJCHHE TIEOMETPUYECKMMHU  IOHATUSAMU M HaBbIKAMU
MOCIIEA0BATENbHO U MOCTYIATENIbHO, C COOJIIOJICHUEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTABICHUI 00yJaroIuXCsl, paCIIUpPSs
U yriyonsis e€, o0pasys mpoYHble MHOKECTBEHHBIE CBS3H.

[lepexoxa K U3y4EeHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3martk ycnoBus i auddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOn€HHOe U3yYeHUE TEOMETPUM  Kak
cocTapsitoleil yaeOHoro npeamera «MaTtemaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTUKU C Y4€TOM BbIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIUM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue yue6Horo kypca «I'eomeTpusi» Ha yrinyoaéHHOM ypoBHE oTBoauTcs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPpOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTh TPEX
OPSAMBIX, ApAUICIBHOCTh NPAMOM M IUIOCKOCcTH. [lapamiensHOe MW LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenue Guryp B mapaieibHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETPadp, NapajuleIeIuIe]l, IOCTPOCHUE CEUCHU.

[lepneHqUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHAMUKYJSPHBIE IpsSMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUICIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [lepneHaAuKyIsap M HAKIOHHBIE: PACCTOSHHME OT TOUYKH JO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTU ABYX ILUIOCKOocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAaHHbIN Yo, IMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpusma: n-yrospHas npusma, npsimas
U HakJIOHHas Mpu3Mbl, OOKOBas MW IOJHas IOBEpXHOCTh npusMbl. [lapamienenunen,
NPSAMOYTOJIBHBIA MapajulesIeNIiNel W ero cpoWcrBa. Kparyailime Dyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancTBenHas teopema [ludaropa. IMupamuaa: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMKJIa U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
IIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Boruncnenue 3n1eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yriasl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIA{b OCHOBAaHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpu3Mmbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
NUpaMUbl, TEOPEMA O IUIOLAAN YCEUYEHHON TUPaMUIBI.

CumMerpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPABUIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajUleNeNuIena, CUMMETpUs
IIPaBUJIBHBIX NIPU3M, CHMMETPHS PABWJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBICHHBIC BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAaMH: CIIOKEHWE W BBIUWTAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHU BEKTOPOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha ynciio. [IonsTHEe KOMIUTaHapHBIE BEKTOPHI. [ [pM3HaK KOMILTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunatsl BekTopa. CBs3b



MEXIy KOOpJMHATAMH BEKTOpa M KOOPAWHATAMHU TOUYEK. YTOJI Mexay Bekropamu. CkamaspHoe
IIPOM3BEICHUE BEKTOPOB.
IVIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIET'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4WJIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpOIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkTaHCKON MICHTUYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW WIKOJIbI, HUCIOJb30BAHUE ITHX JOCTHKEHHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHUYECKOE OTHOLICHHE K MUPY, BKIIFOUasi SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyKIEHUW, BOCIPUUMYUBOCTH K MATEMAaTUYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHUE IICHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHbIM chepam
npohecCHOHANBFHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSHKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HAllpaBICHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
HKOHOMHUYECKUX TIPOIECCOB HAa COCTOSHME MPHUPOTHON M COIMAIBHOM Cpejbl, OCO3HAHUE
I100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
MX BO3MOXKHBIX MTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAYUMOCTH I Pa3BUTHUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHBbIE MPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JaHHBIX, HAOMIONCHWSIX ©  YTBEPXKICHUSAX, TMpeIyiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
IMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIEEe MOIXOAIIUN C YUETOM CaMOCTOSTEIIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKue AeiCTBHA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIIEIOBATEILCKUI MHCTPYMEHT IO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYIUPOBATH 0OOOIICHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIst
pElIeHNs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH HH(POPMAIMIO pPA3IUYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMM MO0 CaMOCTOSTENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
O0menue:
BOCIPUHUMATh U (OPMYIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENISIMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh MTOSICHEHUS 110 X0y PELICHHUs 3a/1a4i, KOMMEHTUPOBATH NOJYYEHHBIN PE3yJIbTaT;



B X0z€ OOCYX/IEHHUS 33/7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIMIA, B KOPPEKTHOU popme popMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOSATENIFHO BEIONPATh (hOpMAT BBICTYIIIICHUS € YUETOM 337a4 IPE3EHTAUHN 1 0COOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENIBHBIX IIPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peIleHNss MAaTEMAaTUIECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTH IIPH PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YIbTATa IIETH U YCIOBUSAM, OOBSCHITH IPUYMHBI JOCTIKEHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEIIbHOCTH, HaXOAUTh OHIMOKY, [JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSAITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBAThb
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpenensaTb BHIAbI padoT, JOrOBapHBATHCS, OOCYXKIATh
IpoIecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBbI» ¥ UHBIE), BBIIOJIHATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU JIEUCTBUS C APYTUMHU
YIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUuTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHSTUSIMH CTEPEOMETPUU MIPHU PEIICHUH 3a]a4 U
IIPOBEJICHUN MaTEMaTHYECKUX PACCYKICHUM;

® I[IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
TEOMETPUUECKUX 3a7ay;

e Kiaccu(UIMPOBaTh B3aUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
NPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONMEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOIPDAaHHHKOB (Tpu3Ma, MUpaMuia,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS IS KJIacCU(UKALINN;

e CBOOOJHO OIEpPUPOBaTH MOHSTHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

®  BBINOJHATH NapalIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAaHKUE (PUTyp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust (pUryp Ha MiIoCKOCTH;



CTPOUTHL CCUCHUA MHOI'OI'PaHHUKOB PA3JIMYHBIMHU MCTOJAaMU, BBIIIOJHATH (BBIHOCHLIG)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIATh IUIOMIAJM  TOBEPXHOCTEM MHOTOTPaHHUKOB (IpU3Ma, NUpamuia),
TEOMETPHUCCKUX Tell C MPUMEHEHUEM POopMyT;

CBOOOJTHO ONEPUPOBATh TOHSATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, IEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI;

CBOGOI[HO ONCprUpOBaATh NOHATUAMH, COOTBCTCTBYIOIIMMU BCKTOpAM U KOOPpAHWHATAM B
MIPOCTPAHCTBE;

BBITOJIHATH JICHCTBHS HAJI BEKTOPAMH,

pemarh 3aJayd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPUYCCKUX  BEJIMYUH, TPHUMEHSS HM3BECTHBIC METOJABI IPH  PEHICHHH
MAaTCMAaTUYCCKHUX 3a/lad MOBBIICHHOI'O U BBICOKOT'O YPOBHS CJIOKHOCTH,

NPUMEHSATH MTPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKHX 33714,

U3BJICKaTh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH HHPOPMAIUIO O IIPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYpax, MPeCTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

MMPUMCHATH MMOJYUYCHHBIC 3HAHUSA HA IIPAKTHKE: CPAaBHUBATHL U aHAJIM3UPOBATH PCAJIbHBIC
CUTyaluu, IMPUMCHATb HU3YYCHHBIC TIIOHATHA B IIPOLHECCE IIOMCKAa PCHICHUSA
MaTeMaTHYeCKu c(HOpMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC CUTYalluu
Ha S3BIKC TCOMETPHH, HCCIEAOBATh IOCTPOCHHBIE MOJEIH C UCIOJIb30BaHUEM
TreOMETPUYCCKUX TIOHSATHI M TEOPEM, arapara ajreOpbl, perarh NPaKTHYECKUE 3a1a4H,
CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUUYCCKUX BCIIUYNH,

UMETb NPEICTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHS I'€OMETPHU KaK COCTABHOM 4acTh
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
No Konnuectso | Konanvectso
w/n HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl yacos KOHTPO/IbHbIX
pabot
1 BBeznenue B cTepeoMeTpuIo 23 1
2 B3anMHOe pacnionoxeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [TapamienbHOCTh MPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [TeprnieHAUKYIAPHOCTD MPSAMBIX U IJIOCKOCTEN B 25
IIPOCTPAHCTBE
5 VYTl U pacCTOSHUS 16 1
6 MHororpanHuKu 7 1
7 Bexkrops! B mpocTpaHcTBE 12
8 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMsl 3HaHU I 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

Konunyectso
yacos

Konunyectso
KOHTPO/IbHbIX
pabot

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IUIOCKOCTH, MapaJljIeNIbHBIX PSIMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka

[TonsiTust crepeoMeTpUn: TOUKA, MpsiMasi, III0CKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEeHHsI Ha
PHUCYHKE TJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[TonsiTust: mepecexarouyecst MI0CKOCTH,
nepeceKaroIuecs npsmasi 1 miIoCcKoCTh;
HOJIYTIPOCTPAHCTBO

Ilonstus: MepEeCCKaromuecs 1mI0OCKOCTH,
MNepeCCKaromuecs 1nmpsamMasd U IjI0CKOCTDb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOUINX O0OBEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUITNX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIONINX OOHEKTOB

OCHOBHBIE IIpaBujia I/I306pa)KGHI/I$I Ha PUCYHKC
IIJIOCKOCTH, IMapaJUICIIbHBIX IIPAMBIX (OTpe3KOB),
CCPCANHBI OTPE3KA

[TonsiTust cTepeoMeTpUH: TOUKa, MpsiMasi, MII0CKOCTb,
npocTtpaHcTBO. OCHOBHBIE IIPAaBUIIA U300paKEHMsI Ha
PHUCYHKE IMJIOCKOCTH, MapajIeIbHbIX MPSAMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

10

[MoHsTHSA: TIepeceKaroIUecs TNIOCKOCTH,
HepeceKaroIuecs npsMasi U I0CKOCTh;
HOJYTIPOCTPAHCTBO

11

MHororpaHHuKH, H300pakeHHe MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

12

MHororpanHuKH, H300pa’keHre MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

13

OcHoBHbIE TIpaBUIIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka




14

MerTon cieoB ISl IOCTPOEHUS CEUEHU N

15

Meron cnenoB aiis noctpoeHus ceueHuid. CBoiicTBa
[IEPECEUCHUM NPAMBIX U INIOCKOCTEN

16

Mertopn cienoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MePEeCEeUCHH I PSMBIX U TIJIOCKOCTEH

17

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3aaHre BBIHOCHBIX YEPTEKEN U 3aIUCh
[1aroB MOCTPOCHUS

18

[TocTpoeHue ceueHnii B nupamujie, Kyoe no TpéM Toukam
Ha péopax. Co3iaHre BEIHOCHBIX YePTEKEH U 3anich
11aroB MOCTPOEHUS

19

[TocTpoeHue ceueHuil B mupamu/ie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3aaHne BEIHOCHBIX YEPTEKEN U 3aIUCh
IaroB MOCTPOCHUS

20

[Toctpoenue ceueHuii B nupamujie, Kyoe no TpéM Toukam
Ha péOpax. Co3maHne BEIHOCHBIX YePTEKEH U 3aITUCh
11aroB MOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue TpeyronbHUKOB

22

[ToBTOpenue nmnannmerpuu: Teopema Menemnas. PacueTst
B CEUCHMSX HA BBIHOCHBIX YepTexax. McTtopus pazputus
IJIAHUMETPUU U CTEPEOMETPUH

23

Konrtponbnas padora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

BzaumHoe pacrnonoxeHue NpsiMbIX B IIPOCTPAHCTBE.
CkpenBatonuecs npsiMbie. [Ipusnakn
CKpEIIMBAIOIIUXCs MPAMBIX. [lapanienbHble npsMble B
IPOCTPAHCTBE

25

TeopemMa 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMOMN
NapaJuIeIbHON TaHHOU IIPSIMOM, MPOXOIAIIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEXKAIIECH Ha JTAHHOW ITPSMO.
JlemMa 0 nepeceueHnn napajuieabHbIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapaienpHOCTB Tpex NpsMbIX. TeopeMa o TpEx
NapaJuIeIbHBIX MPAMBIX. TeopeMa 0 CKpenIMBarOIINXCs
IPSIMBIX

27

[TapannensHOe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MpoeKTHpoBaHus. M300pakeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

28

L[CHTpaJ'IBHaSI MMpoCKIU. VYronc COHaITpaBJICHHBIMU
CTOPOHAMHU. VYron MCKAY NPSIMBIMHA

29

3aa4M Ha JOKA3aTEeIIbCTBO U UCCIEI0BAaHUE, CBA3aHHBIC
C PACIIOJIOKEHUEM MPSAMBIX B IIPOCTPAHCTBE




30

[ToHATHS: mapaIeIbHOCTD NPSMOM U IJIOCKOCTH B
npocrpaHcTse. [Ipu3Hak napaiienbHOCTH NPSIMON U
1ockocTy. CBOMCTBA MapajlIeIbHOCTH MIPSMON 1
IUIOCKOCTH

31

FGOMeTpI/ILIeCKI/IC 3aJa4d Ha BBIYHMCJICHUEC U
A0Ka3aTejIbCTBO, CBA3AaHHBIC C MAPaIJICIIbBHOCTEIO
MMpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

32

ITocTpoeHune cedenus, IPOXOAAILEro Yepe3 JaHHYI0
IIPSAMYIO Ha YEPTEkKE U NapaJIeIbHOIO APYTrox IPsIMOM.
Pacuér oTHOLIEHNH

33

[TapannenpHas OpOEKLUs, IPUMEHEHUE ISl TOCTPOCHUS
cedyeHuit Kkyoa u mapaienenurnena. CBoicTBa
napajuieJienune1a u Ipu3Mbl

34

[TapamnensHbie IockocTy. [Ipu3Haku napaaieabHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOAIICH Yepe3 TOUKY, He
MPUHAJICKALTYIO TAHHOW IJIOCKOCTH U CIIEICTBUS U3
HEE

36

CBoiicTBa napajIebHbIX INIOCKOCTEN: O
MapajuIeIbHOCTH NPSIMBIX IEPECEUCHHUS] IPU
MEPECEUYCHNH ABYX MapAJUICIbHbBIX IIJIOCKOCTEN TPEThE

37

CBoiicTBa mapajuieNIbHBIX TIOCKOCTEH: 00 OTpe3Kax
napajiCJIbHbIX NPAMBIX, 3aKJII0OYEHHBIX MCKOY
napaiesIbHbIMU TIOCKOCTSIMU; O NTEPECEUEHUH MPSIMOH C
JBYMs apaljIeNIbHbIMU TIOCKOCTSIMU

38

[ToBTropenue: Teopema [Tudaropa Ha mockoctTu

39

IToBTOpEHME: TPUTOHOMETPUS IPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJILHOTO Mapaliesenumnena

41

Brruucnenue aMH OTpE3KOB B KyOe U IPSMOYTOJIBHOM
napajuieaenunese

42

HepHCHI[I/IKyJ'IHpHOCTL HpHMOﬁ " IJIOCKOCTH. HpI/I3HaK
NEPNCHAUKYIIAPHOCTU HpHMOﬁ " IJIOCKOCTHU

43

[TeprieHAMKYASIPHOCT NPAMON U TIOCKOCTH. [Ipru3Hak
MEPIECHINKYIISIPHOCTH IPSMOM U TNIOCKOCTH

44

Teopema 0 CyliecTBOBaHMM U €IMHCTBEHHOCTH MPSIMOH,
MPOXOJAIIEH Yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTH

45

IInockoctu u NEPpHNCHAUKYJIAPHBIC UM IIPAMBIC B
MHOT'OI'paHHUKax

46

[InockocTH ¥ NEpIEHINKYISIPHBIE UM MIPSIMBIE B
MHOTOI'PAaHHHUKAX




[Iepnenukymnsap u HaknoHHas. [loctpoenue

47 NEPIEHIUKYIIApa U3 TOYKU Ha MPSMYIO

43 [Tepnengukynsap u HakioHHas. [locTpoeHue
NEPIECHIUKYIIApA U3 TOYKU Ha NPAMYIO

49 Teopema o Tpéx neprneHaAnKyIsApax (mpsmas u odpaTHast)

50 Teopema o Tpéx neprneHaAnKyIsApax (mpsmas u oopaTHast)

51 VYron Mexay CKpenMBarOIIMMUCS TPSIMbIMHU

57 [Touck nepneHANKYISIPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYIIPHBIX MIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceueHuit Kyoa, MpU3MBbI, IPAaBUIBHOM
IIMPAMUJIBI C TOMOLIBI0 OPTOTOHAIBHON TPOEKIINH

55 [TocTpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIbHOM
IIUPAMUJIBI C TOMOLIBI0 OPTOTOHAIBLHON TPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBLHO MJIOCKOCTH.
[T10cKOCTH CUMMETPHI B MHOTOIpaHHUKAX

57 IIpu3Hak nepneHAUKYJIIPHOCTH IPSIMOU U INIOCKOCTH
KaK CIIEZICTBUE CUMMETPHUU

58 ITpaBriibHBIE MHOTOIpaHHUKH. Pacdy€r paccTossHui OT
TOYKH J10 IIOCKOCTHU

59 IIpaBunbpHBIE MHOTOTPAHHUKH. Pacd€r paccTosiHuil OT
TOYKH JI0 TJIOCKOCTHU

60 CriocoObI ONyCTUTh MEPIIEHAUKYISAPBI: CAMMETPHS,
CIBUT TOYKH I10 NApAJJIEIbHON NPAMON

61 CnBur no HenapauieabHON MPSIMON, U3MEHEHUE
paccTossHUMI

2 KonrtponbHas pabora "B3anMHoe pacnosnoxeHue
MPSIMBIX U TIJIOCKOCTEH B pocTpaHcTBE"
[ToBTOpEHME: Yroa MexAy IpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrONI MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOAbl BEIUMCICHUS yTIIa MEXKIY
IpsIMBIMU B MHOTOTpaHHHKAX

66 JByrpanHsIii yros. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [TepnienqukynsapHble m10cKocTH. CBOMCTBA B3aMMHO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN
[Tpu3Hak neprneHuKyIIpHOCTH IUIOCKOCTEH; TeopeMa o

68 MPSMON MEpeceueHus IBYX MIOCKOCTEN

NEePIEHAUKYISIPHBIX TPEThEU INTIOCKOCTH




[IpsiMoyrobpHBII Napauienenunen; Kyo; n3MepeHus,

69
CBOMCTBA MIPSIMOYTOJIBHOTO MapaJuIeIICIIUAIIe1a

70 Teopema 0 AMaroHanu NpsIMOYrOJIbLHOIO
napajuiejenuneaa u cieCTBUe u3 Heeé

71 CrepeomeTpuyecKkue U NPUKIAAHbIE 3a/1a4U, CBA3aHHBIC
CO B3aUMHBIM PaCIOJIOKEHUEM MIPSMBIX U IIJIOCKOCTH

7 IToBTOpEHME: CKpEIMBAIOIIUECS IPSIMBIE, ITapaJUICIIbHbIC
IIJIOCKOCTH B CTAHAAPTHBIX MHOIOTPaHHUKAX
ITapa napayienbHbIX IVIOCKOCTEH HA CKPEIUBAOIINXCS

73 IIPSIMBIX, PACCTOSHUE MEXKY CKPEILMBAIOIIUMHUCS
HPSIMBIMH B IIPOCTBIX CUTYyalUsAX

74 PaccrosiHue OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE OT
PsIMOM 10 IIJIOCKOCTH

75 Brrunciienne pacCTOSHUN MEXY CKPEIIMBAIOIIUMUCS
IIPSAMBIMH C IIOMOULIBIO ITEPIEHINKYIIPHON INIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA I TPEXTPaHHBIX

76 yrioB. Teopema [ludaropa, Teopembl KOCUHYCOB U
CHUHYCOB JiJIs1 TPEXTPAHHOTO YIJia

77 DneMeHTHI ChepUIeCcKOil FeOMETPUH: Te0Ie3HUECKUe
JUHUU Ha 3emiie

78 KonTponbaas padoTa "YTisl 1 paccTosTHUS"

79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U €T0
3JIEMEHTHI"

80 [Tupamuga. Buael nupamu. [IpaBuiibHast nupamuga

21 ITpusma. IIpssmMas u HaknoHHas npu3Msl. [IpaBuibHas
npusma

22 [IpsiMo#t mapayenenunen, NpsMoyroJIbHbIN
napasuienenunesn, Kyo

83 Boinykible MHOrorpanHuku. Teopema Ditnepa

84 Boinykiblie MHOrorpanHuku. Teopema Ditnepa.
[TpaBrIIBHBIE U TOJIYTIPABUIIBHBIE MHOTOIPAaHHUKN

85 KonTponbnas pabota "MHororpanHuku"

86 ITonsATHE BEKTOpA HA IUIOCKOCTH U B IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [IpaBuio mapannenenumnena

90 YMHOKEHHE BEKTOPA Ha YUCIIO

01 Pasnosxenune BekTopa o 6azucy Tpéx BEKTOPOB, HE

JIC)KaIIuX B 0}1HOI71 IIJIOCKOCTH




92 CkansipHO€E ITPOU3BEIECHNE 1
93 Boruncnenue yriia Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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