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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBisercss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIEero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyemMoe TpU HM3y4eHUH OOYJArOIIMMHUCS TIOHATHUMHBIX OCHOB TEOMETPHUH, NpHU
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
UCIOJIB3YIOTCSL IIPU PEIICHUU 3aJa4 €CTECTBEHHO-HAYYHOI'O IMKJIa, B YACTHOCTU (PU3MYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IproputeTHBIME 3a/1la4aMH Kypca TeOMeTpUr Ha YIi1yOJIIEHHOM YpOBHE, pacIlUpSIOIINMHI
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢hopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAJIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (pUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIENIH;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BJIQJIETh METOAAMHU JOKAa3aTeIbCTB M aJITOPUTMOB PELICHMS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCUOMATHUKH B IIPOBEICHUM JETyKTUBHBIX PACCYXICHHIH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYyHKIMOHAIBHOW TI'pPaMOTHOCTH, pEJIEBAHTHOW T'E€OMETPUH: YMEHMS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHHS pEaTbHbIX CHTyallUd, HCCIET0BAaHUA
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMHU COZIEpP)KAaTEIbHBIMU JIMHUAMH ydeOHOTO Kypca «['eomerpusi» B 10 kmaccax
aBisttoTCs: «lIpsiMble M TNIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHukn», «Tena BpalieHus»,
«BeKTopbI 1 KOOPAWHATHI B POCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
PEIICBAaHTHBIMH TEOMETPUM Ha YriyOnéHHOM ypoBHE oOydueHus B 10 kiaccax, OTHOCHTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3yJabTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBBIKAMU IIOCJIEI0BATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM MpHUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHUIO T€OMETPUHN Ha YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYAIOIIMUXCS K MPOJOKEHUIO M3YUYEHUsI MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha msyuenue ydeOHOrO Kypca «l'eomerpusi» Ha yrimyOn€éHHOM ypoBHE OTBOAMTCS B 10
knacce — 102 gaca (3 gaca B HeJeInio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NOHATUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, IpocTpaHcTBO. [lonstue 06
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUEcs, NapajulejbHblE U
CKpeluBaomuecs npsmele. [Ipu3Haky ckpemuBaromuxcst npsmbix. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: NapajuleibHble NpPSMbIE B NMPOCTPAHCTBE, MAapajIeIbHOCTh TPEX
MPSIMBIX, NMAPAIJIEIIBHOCTD NMPSAMON U TUIOCKOCTH. [lapannenbHoe U LeHTpallbHOE TPOEKTUPOBAHUE,
nzobpaxenue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeNIbHOTO MpoeKTHpoBaHus. M3o0paxkenue duryp
B MapajUleIbHOM MPOEKUMH. YTIbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIY NPSMbIMU B
npoctpancTBe. [lapaienbHOCTh MIOCKOCTEN: MapaJUIebHbIE INIOCKOCTH, CBOMCTBA MapaslieIbHbIX
wiockoctel. [Ipocreiinine npocTpaHCTBEHHbIE (PUIYPBI HA TNIOCKOCTHU: TETPAdp, Napajulesenumne],
MOCTPOEHUE CEUCHUH.

[lepnieHIUKyIApHOCTD MPSAMOM UM IJIOCKOCTHU: MEPIEHIUKYISPHBIE MPsIMbIE B MPOCTPAHCTBE,
NpsiMble TapajuieJbHble U TEPHEHAUKYISIpPHbIE K IJIOCKOCTH, MPHU3HAK MNEPIEeHIUKYIIPHOCTH
psAIMOM M IJIOCKOCTH, TeOpeMa O MpsSMON NEPNEHAMUKYIAPHON IUIOCKOCTH. OpTOrOHalIbHOE
poeKTupoBaHue. IlepnenauKkysap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHHUE
OT MPAMOM N0 IIOCKOCTH, MPOEKIUsS (GUTYpHl HA TUIOCKOCTh. llepneHauKyIsIpHOCTh MIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX neprneHIuKyIsapax.

VYriael B IPOCTPAHCTBE: YroJ MEXIy MPSMOW U IJIOCKOCThIO, ABYTPAaHHBIA YroJl, JIMHEHHBIN
YroJ JABYTPAHHOTO yrija. TpEXrpaHHbIi W MHOrorpaHseie yriibl. CBOWCTBa IUJIOCKHUX YIJIOB
MHOTOrpaHHoro yriyia. CBONMCTBa IUIOCKMX M JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHMKH

Bubl MHOrorpaHHUKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas npusma, npsmas u
HaKJIOHHAsi IPU3Mbl, OOKOBAs U MOJHAsl HOBEPXHOCTH Mpu3MbL. [lapannenenunen, npsMOyroibHbII
napajuieJienuIe]] U ero cpoiicrea. Kpartyaiiiirie nmytu Ha MOBEPXHOCTH MHOrOrpaHHUKa. Teopema
DOiinepa. [IpoctpanctBennas teopema Iludaropa. [lupamuna: n-yroapHas nupamuja, NpaBUIbHAS U
yceuéHHas nupamubl. CBoiicTBa pébep U OOKOBBIX TpaHel MpaBUIbHON mupaMuibl. [IpaBunbHbIE
MHOTOTpaHHUKH: MpPaBWIbHAs NpU3Ma W NpaBWiIbHAs MUpaMUJa, MPaBWIbHAS TPEYroJbHas
nupaMuia W TpPaBUIBHBIA TeTpa’dap, KyO. IlpeacraBneHue o MpaBUIIBHBIX MHOTOTPAaHHUKAX:
OKTasp, JOAEKadIp U UKOCAIP.

Brruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnmomanbs OGoxoBoi
MOBEPXHOCTH M TOJHON MOBEPXHOCTHU MPSIMON MPHU3MBI, IJI0IIAb OCHOBAaHUH, TeopemMa 0 OOKOBOMH
MOBEPXHOCTU MHpsMOM mpu3mbl. [lnomanes GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHOM
MUPaMU/IbI, TEOPEMA O IMJIOLIAIN YCEUEHHON TUPaMUIbI.

CummeTpusi B MPOCTPAHCTBE. IJIEMEHThl CHUMMETPUU MPABWIBHBIX MHOTOTPaHHUKOB.
CummeTpusi B MOpPaBWIBHOM MHOTOIPAHHHMKE: CHUMMETpUs NapajUielenunena, CUMMETpPUs
MPaBUJIbHBIX MIPU3M, CHUMMETPHUSI MPABWIILHON TUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHbIE M MPOTHBOIIOJIOKHO HAIPaBJIEHHbIE BEKTOpHL. PaBeHCTBO



BEKTOPOB. JICHCTBUSA C BEKTOpaMH: CIIOKEHHWE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBONCTBA CIOXKEHUS BEKTOPOB. CBONCTBA YMHOXKEHHS
BEKTOpA Ha 4yucio. [IoHsaTre KoMIutanapHbeie BEKTOPBI. [IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamtenenunena. Teopema O pas3iokEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpsimoyrosibHas cucremMa koopauHar B mnpocTpaHcTBe. Koopaunatsl BekTOpa. CBsi3b
MEXAYy KOOpAMHATaMU BEKTOPAa M KOOpPAMHATAMHU TOYEK. YTos Mexay Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»

(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OFIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpananckoe BociuTaHHUE:

chOpMUPOBAHHOCTh  TPAKAAHCKOW  TO3WUIMU  OOydJaromerocss Kak  aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOIecTBa, MPEJICTaBICHHE O MaTeMaTHYeCKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUN, TMpOLELyp TIpaxAaHCKOro oOIIecTBa
(BBIOOpBI, OMpPOCHI U JIpYroe), yMEHHE B3aUMOAECWCTBOBATH C COIMAJIbHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C UX q)yHKIII/ISIMI/I 1 Ha3HAYCHUEM,

2) naTpuoTHYecKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW HACHTHYHOCTH, YBXKEHHUS K MPOILIOMY H
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOUIEHWE K JOCTHKEHHUSM POCCUHCKHUX
MAaTE€MaTUKOB U POCCUMCKOM MaTEMAaTHUYECKOM IIKOJIbI, UCIIOIB30BaHME ATUX JTOCTUKEHUM B IPYrUX
HayKax, TEXHOJIOTHSIX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTE POCCUICKOTO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MOBEJICHUS, CB3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN HAyKU
U JESITEeIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJ[a B IOCTPOECHUE YCTOUYUBOTO OyIyIIEro;

4) acTeTHYeCcKOe BOCIIMTaHMeE:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIKOYAs 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lay, pELIECHUM, pacCyXIEeHUH, BOCHPUUMYUBOCTb K MaTEMaTHUYECKUM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATH MaTeMaTHUYECKHUE 3HaHUS B MHTEPECaX 3J0POBOTO U
6e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3/I0pOBOE MUTAHUE,
cOamaHCHUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA, peryispHas Gu3ndeckas akTUBHOCTS), PU3NYECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYHy, OCO3HAHWE LIEHHOCTH TPYIOJIOOWS, MHTEpPEC K Pa3IUyHbIM cdepam
npodeccuoHabHON AEATeTbHOCTH, CBA3aHHBIM C MaTeMaTHKOM U €€ MPWIOKEHUSIMU, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP OyayIieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCcKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a]ad
MaTeMaTH4YeCKOW HaMpaBI€HHOCTH;

7) 3K0JI0rM4YeCcKoe BOCIIUTAHUE:



C(OPMHUPOBAHHOCTh ~ JKOJIOTUYECKON  KyJIbTYpbl, TIOHUMAaHWE BIHUSHUA  COLMAIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB Ha COCTOSIHUE IPUPOJHOM M COLMAIbHON Cpelbl, OCO3HaHUE
rJ1I00aIbHOTO XapakTepa SKOJIOTUYECKUX MpoOJIeM, OpUEHTAlUs Ha MPUMEHEHUE MaTeMaTHYeCKHX
3HAHMUW JJIs pelIeHUsl 3a]1a4 B 00JIacTU OKpY’Karollel cpebl, INIAaHUPOBAHUE MTOCTYIIKOB U OLICHKU
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOILEN CPEIbl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOH MPaKTUKU, TOHUMaHHE MaTeMAaTUYECKON HayKH Kak cepbl 4eI0BEUECKON
NEeSITEeIbHOCTH, 3TANoB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTHS LIMBUIIU3AIIMH, OBJIJICHUE A3BIKOM
MaTeMaTUKd W MaTeMaTHUYeCKOW KyJbTypoll Kak CpeACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITENbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBHUS

ba3oBble Jornvyeckue aelcTBUS:

BBIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TIPU3HAKM MAaTEMAaTHYECKHX OOBEKTOB,
MTOHSATHN, OTHOIICHUH MEXIY MOHATHSIMH, (OPMYITHPOBATH ONPECIICHHS TTOHATHH, YCTaHABINBATh
CYIIIECTBEHHBIM TMPHU3HAK KJIACCHU(UKAIMKM, OCHOBAHUS /i O0OOOIIECHHS W CpaBHEHUS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (HOPMYIHUPOBATH M MPE0OpPa3OBBIBATh CYKJICHUS: YTBEPAUTCIBbHBIC U
OTpHIIaTEIbHbIE, CIMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBJSITh MaTEMaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpeuMsl B (hakTax,
JAHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, TIpeAiaraTh KpUTEPUH IS BBISIBIICHUS 3aKO HOMEPHOCTEH
Y MPOTHUBOPEUHIA;

JIeNaTh BBIBOABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JACHYKTUBHBIX W HWHIYKTHBHBIX
YMO3AKJITFOYCHHH, YMO3AKITFOUCHHUH 110 aHAJIOTHH;

MMPOBOJIUTh CAMOCTOSITEIILHO JI0KA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEP)KACHHUM (MPSAMBIC U OT
MPOTHBHOTO),  BBICTPaWBaTh  apryMEHTAIMIO, IPUBOJUTH TPUMEPhl W  KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CY)KJICHUSI ¥ BBIBOIBI;

BBIOMpATh CIOCO0 perieHus ydeOHOo# 3amaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PELICHHUS,
BBIOMpATh HanboJiee MOIXOASIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBare/ibCKue AeHCTBHA:

MCII0JIb30BAaTh BOMPOCHI KaK HMCCIEAOBATENbCKUNA MHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOMNPOCHL, (DUKCHUpYIOIIME MPOTUBOpEYHe, MpodJieMy, YCTaHABIMBATh MCKOMOE U JIAHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULINI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM ~ AKCIIEPUMEHT,  HCCIEJOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHS] W BBIBOJABI MO pPe3ylbTaTaM MpPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEI0OBAHUs, OIIEHMBATh JOCTOBEPHOCTh MOJYYEHHBIX pPE3ylIbTaTOB, BBIBOJOB U
0000IIIEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTAThH MPEANOIOKEHHS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanueii:



BBISBJIATH Ae(UIUTH MH(OOPMAIMH, JAHHBIX, HEOOXOAUMBIX JUISI OTBETa Ha BONIPOC W IS
peleHHs 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO HW3  WCTOYHMKOB  PA3JIMYHBIX  THUIOB,  aHAIM3HPOBATH,
CHCTEMATH3MpOBaTh W  HWHTEPIPETHPOBATH HWHPOPMALMIO PAa3IMYHBIX BUAOB U (opMm
MIPECTABIICHHS;

CTPYKTYpUPOBaTh MHPOPMALIUIO, PEACTABIATH €€ B pa3IMyHBIX (OopMax, WILUTIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) nu q)OpMYJ'II/IpOBaTB CY)K)IGHI/UI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I nu 1IeisiMu
O6IHCHI/I5I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO'—IKy 3pCHI/I$I B YCTHI)IX U IIHCBbMCHHBIX
TEKCTaxX, JaBaTh IIOACHCHUS 110 XOJIy pemeHI/m 3aaa4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘-IGHHBIﬁ pGSYHBTaT;

B XOA€ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, TPOOJIEMBI,
pemaeMoffI 3aJa4M, BBICKA3bIBaTh HJACHU, HALCICHHBIC Ha IIOHCK peI_HeHI/Iﬂ, COIIOCTABJIAATH CBOH
CYXJCHUS C CYXKICHHSIMHU JPYruX YYacTHUKOB JAMajora, oOHapy>KMBaTh pa3jiMyue M CXOJICTBO
MTO3UITNH, B KOPPEKTHOU (hopMe (HOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

HpeHCTaBJ'IHTI) pe?,y.]'II)TaTI)I pemeHI/m 3aga4u, 3KCHepI/IMeHTa, HUCCJICIOBaHUs, HpOGKTa,
CaMOCTOSITCIIFHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YIETOM 3aJa4 MPE3CHTAUA U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEIICHUs 3aJayd, BBIOMpATh Croco0 pemieHus ¢ y4EToM
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIIETh HAaBBIKAMHU MO3HABATEIbHON perIEeKCHU KaK OCO3HAHUs COBEPIIAEMBIX ACHCTBUM U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3Y/IbTATOB, BIANETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

MpEeIBUIIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPH pEIICHUHU 3a]a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Yy/bTaTa LIETU U YCIOBUSIM, OOBICHITh MPUUMHBI TOCTHKEHUS
WIM HENOCTIDKEHUS  pe3yabTaTOB  JAEATEIbHOCTH, HAXOAWTh OMHMOKY, JaBaTb OLIGHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh M HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHTHOW M WHIUBUAYAIbHONW pabOTHl TpH
pelieHnd y4eOHBIX 3aJad, MPUHUMATh [eJdb COBMECTHOW JesITeNbHOCTH, IUIAHUPOBATH
OpraHHU3aIi0 COBMECTHOM paboThl, paclpeaensTh BUIbI pabOT, JOrOBapUBATHCS, OOCYXIATh
MIPOILIECC M pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (00cyxaeHus, oOMEH MHEHHid, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBITIOTHATH CBOIO YacTh pa0OThI U KOOPIUHUPOBATH CBOU ACUCTBUS C APYTUMHU



YJieHAMH KOMAaHJbl, OLIEHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT MO KPHUTEPHSIM,

chOpMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiaacca oOyyaromuiicss HAQy4uTCs:

CBOOOJHO OINEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPHUH IPHU PEHICHUM 33134 U
MIPOBEJACHUU MaTEMaTHYECKIX PaCCYXKICHHH;

MIPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIICJICTBHS U3 HHUX IMPHU PEIICHUN T€OMETPUICCKHIX
3azay;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE IMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MTPOCTPAHCTBE;

cBOOOJTHO OTIEPHPOBATh MOHATHUSMH, CBS3aHHBIMHA C YIJIaMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TIPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH TOHATHSMH, CBA3aHHBIMH C MHOTOTPAaHHHKAMH;

CcBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MIpU3Ma, THpaMHIA,
MPSIMOYTOJIbHBIN Mapajieenunen, Kyo0);

KJ1IacCU(PHUITMPOBATh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS JJIs KilacCU(PHUKaINN;
CBOOOJHO OIEPHPOBATh TIOHATHSIMH, CBS3aHHBIMH C CCUCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

BBITIOJIHATH HapajuiebHOE, LEHTPaJIbHOE W OPTOTOHAIBHOE MPOEKTHpOoBaHUE (GUTYp Ha
MJI0CKOCTB, BBITIOJIHATH N300paxeHus GUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB pPAa3IMYHBIMA METOJAMH, BBIMOJHATH (BBIHOCHBIE)
TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;
BBIYHMCIATh  IUJIOHIAAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpH3Ma, MUPaMU[A),
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (opMyI;

CBOOOJHO OMEpUPOBATH MOHATUSIMH: CHUMMETPHS B MPOCTPAHCTBE, UEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO ONEPUPOBATh MOHATHUSIMHU, COOTBETCTBYIOIIMMM BEKTOpPaM M KOOpJMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

pemarh 3aJayd Ha JIO0KAa3aTeJbCTBO MAaTeMAaTUYECKMX OTHOUICHHH U HaxOoXICHHE
TreOMETPUUECKUX BEIIMYUH, MPUMEHSS U3BECTHBIE METO/IbI IPU PEIICHUH MaTeMaTHYECKUX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHATh MPOCTEHIlIMe MpOoTpaMMHBIE CPEACTBA M AJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aa4u;

W3BJIEKaTh, MPeoOpa30BBIBATh M MHTEPIPETUPOBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX QUrypax, MpeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

MPUMEHSTH TOJNyYeHHbIE 3HAHUS Ha MPaKTUKE: CPAaBHUBATh M aHAIM3UPOBATH peaibHbIC
CUTYaIluH, IPUMEHSATh N3YUYEHHBIE TIOHATHS B MPOLIECCE TTOUCKA PEIICHHS] MATEMaTUYECKU
chOpMynUpPOBAaHHON MPOOIEMBI, MOJETUPOBATH pEATbHBIE CHUTYallMd Ha  S3bIKE
TEOMETPHH, HCCIIE0OBATh MOCTPOCHHBIE MOJEIU C HWCHOJIB30BAHHEM T'€OMETPUUYECKUX
MOHATHI M TeopeM, ammapaTa anreOpbl, peliaTh MpPaKTUYeCKHe 3aJayd, CBSI3aHHBIE C
HaX0XJICHUEM T€OMETPUUECKUX BEITUUHH;



TEMATHYECKOE IINTAHUPOBAHHUE

UMETh MPEJICTABICHUS 00 OCHOBHBIX ATallaX Pa3BUTH F€OMETPUH KaK COCTAaBHOW YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

10 KJIACC
Ne HaumeHoBaHue pa3ieioB U TeM Kommecrso acon
. DporpaMMB1 Beero Konrtpoasubie | IlpakTHyeckue
padoTsbI padoThI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN 3
B IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'ISIpHOCTB NPSIMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIBl 1 pacCcTOSTHUS 16
6 MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 [ToBTOpEHME, O606IHCHI:I€ u 5 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosunyecTBo yacos
n/ Tema ypoka Konrpo Tpakru JlaTta uzyuenust
u Bcero | JabHbBbIE yecKkue
padoThI padoThI
1 OcHoBHBIE TIpaBWIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH, TApAIJIEIIbHBIX MPSIMBIX 1
(0Tpe3KoB), cepeIuHbI OTpE3Ka
[TonsiTHSI cCTEpEOMETPUH: TOUKA, TIPsIMAasi, IIIOCKOCTh, TPOCTPAHCTBO.
[MonsiTus: IEpeceKaronuecs MIOCKOCTH, MePECceKAIONTNecs MPSIMast U TIIOCKOCTb. 1
4 [MonsiTHs: IEpeceKaronuecs MIOCKOCTH, MePECEKAIONINECs IPSIMast U TUIOCKOCTb.
5 MHororpaHHHUKH, H300paXKeHHE MPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
5 MHororpaHHHUKH, H300paXECHHE TPOCTEHIIINX TPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHUOMBI CTEPEOMETPHH U TIEPBBIC CICICTBUS U3 HUX
8 AKCHUOMBI CTEPEOMETPHH U TIEPBBIC CICICTBUS M3 HUX
9 AKCHUOMBI CTEPEOMETPHH U MEePBBIC CISACTBUS 13 HUX. CITOCOOBI 3aIaHMsI IPSIMBIX U 1
IUIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS MPSAMBIX U TUIOCKOCTEH
N300pakenune ceueHuil mupaMupl, Kyoa U PU3MBbI, KOTOPBIE MIPOXOIST Yepe3 X
10 pEbpa. M3obpakeHue nepecedeHust MoTydeHHbIX TUNIOCKOCTel. PackpamnBanue 1
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH
1 N300pakenue ceueHuil mupaMu/ibl, Kyoa U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 UX 1
pédpa. M300pakeHne nepeceueHust MoJIy4eHHbIX INIOCKOCTEH.
12 N306pakeHue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIST Yepe3 X 1
pédpa. M300pakeHne nepeceueHust MoJIy4eHHbIX INIOCKOCTEH.
13 | U306paskeHue ceueHuil mupaMupl, Kyoa U MpU3Mbl, KOTOPbIE MIPOXOIST Yepe3 X 1




p€dpa. M3o0pakeHre iepecedeHHsI MMOTYICHHBIX TUI0CKOCTEH.

14 Merton cieoB AJist MOCTPOCHUS CEYEHU

15 Merton crnenoB A nocTpoeHus ceueHuii. CBOMCTBa nepeceueHuit MpsiMbIX U
IJIOCKOCTEMN

16 Merton crnenoB A nocTpoeHus ceueHuii. CBOMCTBa MepeceueHuit MpsIMbIX U
IJTOCKOCTEMN

17 [TocTpoenune ceuenuit B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YePTEKEH U 3aITHCh IIar0OB MOCTPOCHUS

18 [TocTpoenune ceuenuit B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3mnanue
BBIHOCHBIX YePTESKEH M 3aITHCh IIIaroB MOCTPOCHUS

19 [TocTpoenue ceuenuii B nupamuie, Kyoe mo Tpém toukam Ha pédpax. Co3znanue
BBIHOCHBIX YePTESKEH M 3aITHCh IIIar0OB MOCTPOCHUS

20 [TocTpoenne ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3manue
BBIHOCHBIX YePTEKEW U 3aIlMCh I1aroB MOCTPOCHUS

21 [ToBTOpenue mrannMeTpun: Teopema 0 MPOmOPIMOHANTBHBIX oTpe3kax. [Tomooue
TPEYroJbHUKOB

99 [ToBTopenue mnanumetpun: Teopema Menenas. PacueTsl B ceueHUSIX Ha BBIHOCHBIX
yepTrexax.

23 KonTtponbnas padota "Akcrnomsl crepeomeTpun. CeueHnus"

24 B3aumHoe pacnonoxeHue npsmMbIx B mpocTpaHcTBe. CKpelnBaromuecs npsmole.
[Tpu3naku ckpemuBaromuxcs npsmMeix. [lapaniensHbie npsiMbie B TPOCTPAHCTBE
Teopema o cyriecTBOBaHMU U €IMHCTBEHHOCTHU MPSIMON MapauiebHON JaHHOU

25 MPSAIMOM, IPOXOIALIEN Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKaIlEl Ha JaHHOU MPSMOM.
Jlemma 0 mepeceveHrH MapauieNbHBIX IPAMBIX IIJI0CKOCTHIO

26 [TapannensHOCTH TpexX MpsIMBIX. Teopema 0 TpEX mapaienbHbIX NPSAMBIX. Teopema o
CKPEIUBAIOIIUXCS TPSIMBIX

97 [MapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA MapalljieIbHOTO

npoekTupoBanus. M3o0paxenne pa3HbIX GUTyp B MapajuiedbHON MPOEKIIUU




LenTpanbHas mpoeKkus. Yroj ¢ COHANpPaBJICHHBIMUA CTOPOHAMH. YTOJ MEXKY

28 1
MPSMBIMH

29 3amaum Ha JOKA3aTeIbCTBO M UCCIIEOBAHNE, CBI3aHHBIE C PACIIOIOKEHHEM IPSIMBIX B 1
MIPOCTPAHCTBE
[ToHsTHA: mapaJUIENTbHOCTh NPSIMOM U INIOCKOCTH B pocTpaHcTBe. [Ipru3Hak

30 | mapamIeNnbHOCTH IPAMON U TIOCKOCTH. CBOMCTBA MapaIIeIbHOCTH MPSMOU U 1
TUTOCKOCTH

31 I'eomeTpuueckue 3a/1a4n Ha BEIYHCICHUE U JIOKA3aTEIbCTBO, CBA3aHHBIE C 1
MapajIeIbHOCTHIO MPSIMBIX M THIOCKOCTEH B TIPOCTPAHCTBE

39 [Toctpoenue ceveHus:, MPOXOAIETO Yepe3 JaHHYIO MPSIMYIO Ha YePTEKE U 1
MapauIeIbHOTO APYror npsiMoil. Pacuér oTHOMmEHN I

33 [MapannenpHas MPOEKIHsS, TPUMEHEHUE JUTS TOCTPOSHUS CEYeHUH KyOa n 1
napaenenunena. CBOWCTBA MmapajuIiesenuIiea U MPU3MBbI

34 [TapannensHbie TIOCKOCTU. [IpH3HAKK TApATIIETPHOCTH JBYX MJIOCKOCTEH 1

35 Teopema o napanieabHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, TPOXOISIIEH yepes 1
TOYKY, HE MPUHAJIEKAILYIO TAHHOM IIIOCKOCTHU U CIEACTBUS U3 Heé

36 CpoiicTBa napauieIbHbIX IIOCKOCTEN: O MapalljIeIbHOCTH MPSAMBIX IEpeceueHus Mpu 1
MepPEeCceYeHHH JIBYX MapauleNbHbIX IUIOCKOCTEH TpeThe
CpoiicTBa napasuieIbHbIX IIOCKOCTEN: 00 OTpe3Kax MmapajliebHbIX MPSMBIX,

37 | 3aKIIIOYEHHBIX MEXKY NapauieIbHbIMU IJIOCKOCTSIMU; O TIEPECEUECHUH PSIMOH C 1
JBYMSI TTapAIJICIIbHBIMU TIOCKOCTSIMU

38 [ToBTOpenue: Teopema Iudaropa Ha mIockocTr 1

39 | IloBTOpeHue: TPUTOHOMETPHUSI IPSMOYTOJIBHOTO TPEYTOIbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYTrOJIbHOTO Hapaljiesenuneaa 1

41 | BoluncieHue AIUH OTPE3KOB B KyOe U IPSIMOYTOJIbHOM apasiiesienumnesie 1

42 [leprieHAUKYIAPHOCTD NPSAMOU U IIO0CKOCTH. [IpU3HaK NepneHuKyIIpHOCTH 1

HpHMOfI " IIJIOCKOCTH




[lepneHIUKYJISIPHOCTD NPSAMOU U INIOCKOCTH. [Ipu3HaK nepneHuKyIspHOCTH

43 . 1
IPSIMON U TJIOCKOCTH

44 Teopema o cyliecTBOBaHUU U €AMHCTBEHHOCTH MPSIMON, IPOXOAIIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U NEPIEHIUKYISPHON K IIJIOCKOCTH

45 [InockocTy M NEpHEeHAUKYISAPHBIE UM NPSAMbIE B MHOTOIPAHHUKAX 1

46 | [ImockocTH M IEpHEHIUKYISIPHBIE UM MPSIMbIE B MHOTOTPaHHHKaX 1

47 [Tepnenaukynsp n HakinoHHas. [locTpoeHMe NepIeHUKYIIApa U3 TOUYKHU HA MPAMYIO 1

48 | Ilepnenaukynsap u HakJIoHHAas. [locTpoeHue nepreHIuKyaspa U3 TOYKK Ha MPSIMYTO 1

49 Teopema o Tpéx nepneHAUKyIsIpax (mpsimas U oOpaTHas) 1

50 Teopema o Tpéx nepneHAUKYIsipax (mpsimast U oOpaTHas) 1

51 VYT0J1 MeXKTy CKPEITUBAIOIIIUMHUCS TTPSIMBIMHU 1

52 | [lowck MepneHAuKYISIPHBIX TPSIMBIX C IIOMOIIBIO MEPIIEHANKYIISPHBIX TUIOCKOCTEH 1

53 OpToroHanapbHOE MPOCKTUPOBAHUE 1

54 [TocTpoenne ceuenuii Kyoa, MPU3MBbI, MPABUILHON MTUPAMHUIBI C TTOMOIIBIO 1
OPTOrOHAJIBLHOW MPOEKIUU

55 [TocTpoenne ceuenuii Kyoa, MpU3MBbI, MPABUIILHON MUPAMHJIBI C TIOMOIIBHIO 1
OPTOrOHAJIBHOM MPOEKINH

56 CumMmeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTH. IliockocTn cummerpuii B 1
MHOTOI'paHHHKaX

57 | IIpu3Hak nepneH uKyIIpHOCTH NPSAMON U MIOCKOCTH KaK CIIEACTBUE CUMMETPUU

58 | [IpaBuibHBIE MHOTOTPaHHUKU. Pacyér paccTosiHUil OT TOUKHU 10 TIOCKOCTH

59 | [IpaBuibHBIE MHOTOTPaHHUKU. Pacyér paccTosiHUil OT TOUKHU 10 TIOCKOCTH

50 CrniocoObl OIyCTUTh NEPIIEHANKYIISAPbI: CAMMETPHUS, CIBUT TOUYKH 110 MapalieIbHON 1
psAMOM

61 Casur no HenapaienbHON IPSIMOM, U3MEHEHHUE PAaCCTOSTHUMN 1

62 KonTtponpHas padota "B3anMHoe pacnoioskeHue NpsMbIX U MJIOCKOCTEN B 1

npocrpaHcTae”




IToBTOpEeHue: yroy Mexy NpsAMbIMHA HA IIJIOCKOCTH, TPUTOHOMETPUS B

63 IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB 1

64 | [loBTOpEHHUE: YroI MEXy CKPEIIMBAIOIIUMUCS MPSIMBIMH B TPOCTPAHCTBE 1

65 I'eomeTrpuueckre METOIbl BBIYUCICHUS Yrila MEXKIY IPSIMbIMU B MHOTOTpaHHUKAX

66 JIByrpanHblii yroj. CBOMCTBO JIMHENHBIX YIJIOB JBYTPAHHOIO yIiia

67 [lepnennukynsapHsie miaockocTu. CBOMCTBA B3aUMHO MEPHEHIUKYISIPHBIX 1
IJIOCKOCTER

68 [Ipu3Hak nepneHauKyIIPHOCTH IJIOCKOCTEN; TeopeMa O NMPsMOM NIEPECEUEHUs ABYX 1
IJIOCKOCTEN MEepHIeHANKYIISIPHBIX TPEThEN MI0CKOCTH

69 [IpsimoyronbpHbIN Napasienenunes; Ky0; nu3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO 1
napajulesIenune1a

70 Teopema o AuaroHaau NPSMOYTrOJBHOTO MapaljiesIenunea U CIe/ICTBUE U3 Hee 1

71 CrepeoMeTpryuecKre U IPUKIIAIHBIE 3aJa4, CBA3AHHBIC CO B3aUMHBIM 1
PacCIOJIOKEHUEM MPSAMBIX U IUNIOCKOCTH

79 IToBTOpEHHE: CKPEIMBAIOLINECS NPSAMBIC, TaPAJUIEIbHBIC INIOCKOCTH B CTAHIAPTHBIX 1
MHOTOTPaHHUKAX

73 [Tapa nmapajiiesbHbIX IJI0CKOCTEN Ha CKPEIIMBAIOIIMXCS IPSIMBIX, PACCTOSTHUE MEXK LY 1
CKPEIIUBAOIIUMHUCA IIPSIMBIMU B IIPOCTBIX CUTYaLUX

74 | PaccTosiHME OT TOYKHU 0 INIOCKOCTH, PACCTOSHUE OT MIPSIMOI 10 MJIIOCKOCTH 1

75 Brruncnenue pacCTOSIHUNA MEXy CKPELIMBAOUIMMUCS MPSAMBIMH C ITIOMOIIBIO 1
NEPIEHIUKYJIIPHOM INIOCKOCTU

76 Tpéxrpanuslii yroi, HepaBeHCTBa JJIs TpexrpaHHbIX yriioB. Teopema [Iucgaropa, 1
TEOPEMbI KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOIO yIJla

77 DneMeHTHl chepruuecKoil reoMeTpun: reoJie3nuecKue JTMHUN Ha 3emiie 1

78 | KonTpospHast paboTa "Yriibel U paccTosiHUS" 1

79 CucremaTtu3zanus 3HaHuN "MHOTOTpaHHMK U €T0 JIEMEHTHI" 1

80 [Mupamuna. Bunel nupamua. [IpaBunsHas nupamuga 1




81

IIpusma. IIpamas u HakinoHHas npusmel. [IpaBunbHas npusma

1
82 [Tpsimoii mapasenenumnesn, TpsIMOYTOJIbHBIN MmapavieNienumnesa, Kyo 1
83 | Bemykisie MHOTOTpanHukd. Teopema Diinepa 1
84 | Bemykibsle MHOTOTpaHHUKH. Teopema Ditnepa. 1
85 | KonTpospHas pabota "MHOrorpanHuKH" 1
86 | [lonsThe BEeKTOpa Ha MIIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 | PasHOCTH BEeKTOpOB 1
89 | IlpaBmio mapayenenumeaa 1
90 | YMHOXeHHUE BEKTOpa Ha YHCIIO 1
91 Paznosxenue BexTopa mo 6a3ucy Tpéx BEKTOPOB, HE JICKAINUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ MTpOU3BEICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B POCTPAHCTBE 1
94 [IpocTeitmme 3a7a9u ¢ BEKTOpAMH 1
95 [IpocTeitmme 3a1a91 ¢ BEKTOpAMH 1
96 [IpocTeiimue 3a1a49u ¢ BEKTOpAMH 1
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
98 O00011eHre U cucTeMaTU3alus 3HAHUN 1
99 O0001IeHre U cucTeMaTU3alus 3HAHUN 1
100 | UroroBas KOHTpOJbHAS paboTa 1
101 | UroroBas KOHTpOJbHAs paboTa 1
102 | O6o0IIEHHE U cUCTEMATA3AIUS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




YEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

YueOnuk: AtanacsH JI.C., byry3os B.®., Kagomues C.b. u ap. «I'eomerpus (6a30BbIii 1

yrayonennsiit yposaH) 10 -11 kmace». M.: «IIpocsenierney, 2018-2020

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
VYueOnuk: AtanacsH JI.C., byry3os B.®., Kagomues C.b. u ap. «I'eomeTpus (6a30Bb1ii 1

yrayonennsiit ypoan) 10 -11 xmace». M.: «IIpocsemenuey, 2018-2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






