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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00ECIIEYUBAET BO3MOXKHOCTh U3yUEHUS TUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEP)KACHUMN IPU PELICHUU N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOUIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHMS JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI PaAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO M 10 TojgaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PaCIIUpssS U YriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPUH KaK COCTaBIIAIOINICH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOnE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpuu. Touka, MmpsiMas, MIOCKOCTb, MPOCTPaHCTBO. [loHsTHE 00 akCMOMAaTUYECKOM
IIOCTPOCHHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOe pacnoniokeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, [TAPAJUIEIbHBIEC U CKPEIIUBAIOLINAECS MIPAMBIE.
[Ipu3Haku ckpemmBaromuxcs npsMeix. [lapamienbHOCTh TPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE: MapajlielIbHbIE NPSIMbIE
B NPOCTPAHCTBE, NMAPALIEIBHOCTh TPEX MPSIMBIX, MAPAIUIETBHOCTD NMPAMOU M IIIOCKOCTH. [lapannenbHoe M LEHTpAIBHOE
IPOEKTUpOBaHKE, U300pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajijIeIbHOTO MpoekTupoBanus. N3o0paxenue uryp B
[apaJUICIbHOM IPOEKUMU. YTVl C COHAIPAaBICHHBIMA CTOPOHAMHM, YIOJl MEXAYy IMPSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh IUIOCKOCTEH: IMApajUIeNIbHBIE IUIOCKOCTH, CBOMCTBA MapaJUIENbHBIX IUIOCKOcTe. [Ipocreimme
IPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdAP, Napajljiesienune 1, IOCTPOEHUE CEYEHU .

[TepneHAUKYISIPHOCTD MPSAMON M MJIOCKOCTH: NEPIEHIUKYISIPHBIC MIPSAMBIE B TPOCTPAHCTBE, MPSIMbBIE MAPAIIICITBHBIC
U NEPHNEHIMKYISPHbIE K IUIOCKOCTH, IIPU3HAK MEPHEHAUKYISIPHOCTH NPSAMOW M IUIOCKOCTH, TEOpEMa O IPSAMOMU
NEPHEHIUKYJIAPHON TIOCKOCTU. OpTOroHanbHOE NpoeKTupoBaHue. [leprneHauKysip U HAKJIOHHbBIE: PACCTOSIHUE OT TOYKH
70 TJIOCKOCTH, PACCTOSIHME OT MpsSMOM J0 IUIOCKOCTH, MNpOEKUHs (QUrypsl Ha IUIOCKOCTh. lleprneHauKyaspHOCTb
IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX MeprneHauKyIspax.

VYTribl B IPOCTPAHCTBE: YIOJd MEXAY MPSIMON U IJIOCKOCTBIO, ABYTPAHHBIA YTOJI, IMHEWHBIM YTOJI ABYTPAHHOTO yIJIa.
TpéxrpanHblii © MHOTOrpaHHbIe yribl. CBOMCTBA MIOCKUX YIJI0B MHOTOTPAHHOTO yria. CBONCTBA MJIOCKUX U JIBYTPaHHBIX
YIJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB 1 CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapsl MHOTOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipu3ma: N-yronpHas npusma, npsiMas U HAKJIOHHAs MPU3MBI,
OOKOBasi W TOJHAs TOBEPXHOCTh MpU3MBL [lapamnenenunen, MNPsSMOYTOJBbHBIA TapajUieienune] W €ro CBOWCTBA.
Kparuaiimme myTd Ha MOBEpXHOCTH MHOTOTpaHHWKA. Teopema Oinepa. [IpoctpanctBenHas teopema Ilumdaropa.
[Mupamuzaa: N-yronapHas nupamuaa, npaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep U OOKOBBIX I'paHel MPaBUIBLHON



nupamuabl. [IpaBuiabHbIE MHOTOIpDaHHUKH: MpaBWbHAs MPU3Ma M MpPaBWIbHAS NUPaMHUAA, MPAaBHIbHAS TPEYroOJIbHAS
nUpaMyja W TMPaBWIbHBIN TeTpasrap, Kyo. IlpeacraBieHue o MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp, MOJIEKAdIp H
MUKOCAdIP.

Boblunciienre 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHainu, yribl. [lnomanas O0OKOBOM MOBEPXHOCTH U IMOJTHOU
MOBEPXHOCTU MPAMON TPU3MBI, IUJIONIAb OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMoil mpu3Mbl. [Lmomianb
OOKOBOM MTOBEPXHOCTU ¥ OBEPXHOCTH MPABUIIBHON MUPaMUIbI, TEOPEMA O IUIOMIAIA YCEUEHHOW MUPAMUJIBI.

CumMmeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM MPABUIBHBIX MHOTOIPAHHUKOB. CHUMMETpHsS B NMPaBHUIBHOM
MHOT'OTPAaHHHUKE: CHMMETPUS Napajulesienunea, CAMMETPHUS IPABUIIBHBIX NPU3M, CAMMETPUS TPABUJIBHOW MUPAMUIBIL.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[IoHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJICHHBIE U MTPOTUBOIOJIOKHO HAMNPABICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB. JI€HCTBUS C BEKTOPAMMU: CIOKEHHE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4yuciao. CBOMCTBA CIOXKEHUS BEKTOPOB.
CBolicTBa yMHOKEHHsI BEKTOpa Ha yucio. [IoHsaTHE KOMIIIaHApHBIE BEKTOPBI. [I[pU3HaK KOMIUIAaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamtenenumnena. TeopemMa o pa3joK€HHHM BEKTOpAa MO TPEM HEKOMIUIAHApHBIM BekTOopam. lIpsimoyrosbpHas
cucTeMa KoopAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsI3b MEXAY KOOPAMHATAMU BEKTOPA M KOOpPJIMHATAMU
TOYEK. YToJ MexXy BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPUS» (YTJYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU 00YUYarOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOT'O W€HA POCCHUICKOTO
00111eCcTBa, MPEJICTABICHUE O MAaTEMAaTUUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLETYP
TPaKIAHCKOTO OO0IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJIEHCTBOBATH C COIMAIBLHBIMU WHCTUTYTaMH B
COOTBETCTBUH C X (DYHKIMSIMU U HA3HAYCHUEM;

2) maTpuoOTHYECKOEe BOCIIUTAHHE:



c(OPMUPOBAHHOCTh POCCUHUCKOMN TPaKIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSALIEMY POCCHUICKOM
MAaTEMATHKH, LEHHOCTHOE OTHOLICHHE K JOCTHKECHUSIM POCCUUCKHX MAaTEMAaTUKOB U POCCUHUCKOW MaTeMaTUYECKOU
IITKOJTBI, MCTIOJIb30BAHME 3TUX JOCTHKEHUHN B APYTHX HAyKax, TEXHOJIOTHX, c(hepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTHYECKUM MNPUMEHEHHUEM JOCTH)KEHUM HAayKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYUBOTO OyAYyLIErO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETUKY MAaTeMaTHYeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIEHU, pacCykAEHUN, BOCIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (3I0pOBOE TMHUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHH U
OTHbIXa, pEryispHas ¢u3nueckass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHME TMPU 3aHITHSIX CIOPTHBHO-
03JI0POBUTEIBHOM JAESATEIBHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HaHUE LIEHHOCTHU TPYIOJIOOMs, MHTEpPEC K Pa3IMuHbIM cdepam npodheccuoHanbHOU
NeSATEeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPHIOKCHHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymien
npodeccu M peayn30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHUI0 UM CaMOOOpPa30BAHUIO HA MPOTSHKEHUW BCEM JKU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1ad MaTeMaTUIECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh AKOJOTUYECKON KyJIbTYPhI, TIOHUMAHUE BIIUSHHS COIMAIBHO-YKOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON U COIMATBHON CPEJibl, 0CO3HAHUE TJIOOATLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, OpHUEHTAIUs
Ha NMPUMEHEHNE MaTeMaTUUECKUX 3HAHUH IS pEIIeHUs 3a71a4 B 00JIaCTH OKPYKAIOIIEeH Cpe/ibl, IJTAHUPOBAHUE TTOCTYIKOB
Y OLIEHKHU X BO3MOXHBIX IMOCIEACTBUM JJIsI OKPYKAKOIIEH CPENbL;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTUKKM, TOHMMAaHUE MAaTeMAaTHYeCKOW HAayKHM Kak cdepbl UYeTOBEYECKON IeATEIHHOCTH, JTAlOB €€ pa3BUTHSI U
3HAYMMOCTH JIJIsl Pa3BUTHUSI IMBWIM3ALIMK, OBJIaJCHUE SI3bIKOM MAaTEMATUKU U MAaTEMaTUYECKOU KyIbTypOl KaK CPeICTBOM
MO3HAHUS MHpPA, FOTOBHOCTH OCYIIECTBIISTH MPOEKTHYIO M MCCIEIOBATENbCKYIO ACSITENIbHOCTh WHAMBUIYATbHO U B
rpymnne.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIe 1eiiCTBUS

ba3oBble jioruyeckue aeiicTBusI:

BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSTHUM, OTHOIICHUN MEXIY
MOHATUSIMHU, (OPMYJIUPOBATH OIpPEACIICHUS TMOHATUN, YCTAHABIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCUpUKAIINH,
OCHOBaHMS I 0000IICHNS M CPAaBHEHHS, KPUTEPUHN ITPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYTUPOBaTh U MPEeOOPa30BBIBATh CYKJICHHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIBLHbIC, CANHUYHbIC,
YaCTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeUns B (akTax, JNAaHHBIX, HAOIIOJACHUSAX U
YTBEPKIICHUSIX, TIPEIIaraTh KPUTEPUH TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;

JenaTh BBIBOALI C HKCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIFOUCHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEILHO JIOKA3aTEeLCTBA MATEMAaTHYECKUX YTBEPXKICHUW (MpsSMbIE W OT TMPOTHUBHOTO),
BBICTPAaWBaTh ApTyMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBO/IBI;

BBIOMPATH CHOCOO perieHust yuyeOHOUW 3amadyu (CpaBHUBATHh HECKOJIBKO BapHAHTOB PEIICHUS, BBIOMpaTh Hanbosee
MOIXOJISIIIIAN ¢ YI€TOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBrbIe ucciaeaoBareabCKHe AeiicTBUA:

MCITOJI30BATh BOTIPOCKHI KaK MCCIIEI0BATEILCKUI NHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIINE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHpPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
MO3ULIMI0, MHCHHUE;



NPOBOJUTH CaMOCTOSATEIBHO CIUIAHMPOBAHHBIA HKCIIEPUMEHT, HCCIIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEM
MaTeMaTUYECKOro OOBEKTa, SIBIICHUS, POIIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXKTY 00bEKTaMHU, SIBICHUSIMH, IIPOIIECCAMHU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMpOIlecca, a TAKXKE BBIIBUTATh MPEIIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATD Je(hUIIUTHI HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BBIOMpaTh HMHGOPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPHPETUPOBATH MHMOPMAIIUIO PA3TUYHBIX BUIOB U (POPM IPEICTABICHHUS,;

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, TPEACTABIATh €€ B pa3IN4YHBIX (POpMax, UILUTFOCTPUPOBATH IpadUUECKH;

OIICHUBATh HAAEKHOCTH MH(DOPMALIMK IO CAMOCTOSITEILHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSIMH W LENSIMU OOLIEHUS, SICHO, TOYHO,
I'PAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4H,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTar,

B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl, MpoOJIeMbl, peniaeMoil 3aaauu,
BBICKA3bIBATh UJEH, HALICJICHHBIE HA TOMCK PELICHHUs, COITOCTABIIATh CBOU CYKIEHHS C CYKICHUSMU IPYTHX YYaCTHUKOB
nuanora, oOHapyXMBaTh pa3iMude M CXOJCTBO IMO3ULUN, B KOPpPEeKTHOU (opme (GopMylInpoBaTh pa3HOTrIacHs, CBOU
BO3PAKECHMUS;

NPEJCTaBISATh PE3yNbTaThl PEHICHUs 3a/ayH, dKCIEPUMEHTa, UCCIEAOBAHUsS, POEKTa, CAaMOCTOSTEILHO BBHIOMPATH
dbopmar BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBIISITh IUIaH, aJITOPUTM PEIICHHS 3aJlaud, BBHIOMpATh CIMOCOO pElICHUS] C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(GOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIAJCTh HABBIKAMU IIO3HABATENHHON pe(dieKCHH Kak OCO3HAaHUS COBEPIIAEMbIX JEHCTBUA W MBICIUTEIbHBIX
MPOLIECCOB, MX PE3yJIbTaTOB, BIAJE€Th CIHOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS Mpollecca W pe3ylbTara pelieHus
MaTeMaTU4YECKOM 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MIPU PEIICHUH 3a]1a4i, BHOCUTh KOPPEKTUBHI B JICATEIILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYHMHBI JOCTHXKEHUS WM HEIOCTHUKCHUS
pe3yIbTaTOB JIEITEIIbHOCTH, HAXOAUTH OLIUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHAUBUIYaTbHON paOdOTHI MPU pElICHUH YYEOHBIX 3ajad,
NPUHUMATh 1IeJh COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, pacrpencisTh BUIbI
paboT, JoroBapUBaTHC, 00CYKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYMIOBBIX (opmax padboThl (0O0CYXJAEHUS, OOMEH MHEHHH, «MO3TOBbIE IITYPMbD» U HHBIEC),
BBITIOJTHATH CBOIO YacTh pabOThI M KOOPJMHUPOBATH CBOU JACHCTBUS C NPYTMMHU YWICHAMU KOMAaHJbl, OIIEHUBATh KaueCTBO
CBOETO BKJIaJla B OOITUN MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YHaCTHUKAMU B3aUMO/ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTcs:

e CBOOOJTHO OINEpPUPOBaTH OCHOBHBIMH TIOHATHUSMU CTEPEOMETPUM TpU pEIIeHUH 3aJady U  IPOBEIECHUU
MaTEeMaTHUECKUX PACCYyKICHH;

o IPUMEHSATH AKCUOMBI CTEPEOMETPHUH U CICICTBUS U3 HUX MPHU PEIICHUH TEOMETPHUSCKUX 3a7ad;

e KJIacCU(ULIMPOBATh B3aMMHOE PACIHOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;



e CBOOOJTHO OTIEpUPOBATH MOHATUSMH, CBSI3AaHHBIMH C YIJIaMU B MPOCTPAHCTBE: MEXKIY NPSIMBIMU B MPOCTPAHCTBE,
MEXKy IPSIMOM U IIJIOCKOCTBIO;

 CBOOOTHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

 CBOOOJTHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOIOI'PaHHUKOB (IIpU3Ma, UpamMuia, IpsIMOYTOJIbHBIN HapajielenuIe,
Ky0);

e KJIacCU()UIIMPOBATH MHOTOTPAHHHUKH, BRIOMPAst OCHOBAHUS JUISI KJIACCU(UKALINM;

e CBOOOHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMHU C CEUEHUEM MHOTOTPAHHUKOB IJIIOCKOCTHIO;

* BHIIIOJIHATh TapajliebHOE, LIEHTPAIBHOE U OPTOTOHAIBHOE IMPOEKTUPOBaHME (UTYpP Ha IUIOCKOCTb, BBIIOJHSTH
n300paxkeHus PUryp Ha MIOCKOCTH;

e CTPOUTh CEYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJaMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCThIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH TUIOLIAJAHN MOBEPXHOCTE MHOTOIPAHHUKOB (MpU3Ma, MUPAMUJIa), TEOMETPUUYECKHUX TEN C MPUMEHEHUEM
dopmyu;

 CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CUMMETPHSI B POCTPAHCTBE, LEHTP, OCh U IMIIOCKOCTh CUMMETPHUH, LIEHTP, OCh
U TUIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIUMH BEKTOPAM M KOOPAMHATAM B IPOCTPAHCTBE;

¢ BBITTOJIHATHACHCTBUSHAIBEKTOPAMU;

epelIaTh 33JaYM Ha JOKAa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLIEHUN M HAXOXIACHUE T€OMETPUYECKUX BEJIMYHH,
NPUMEHSS W3BECTHBIE METOAbl NPH PEIICHUH MaTEMaTHYECKMX 3a/ad IOBBIIIEHHOTO W BBICOKOIO YPOBHS
CJI0’)KHOCTH;

e IPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CHUCTEMBI MPH PEIICHUH
CTEPEOMETPUUECKUX 3a]a4;

e U3BJIEKaTh, MPEeOOPa30BBIBATh U MHTEPIPETUPOBATH MHPOPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYPAX,
IIPEICTABIICHHYIO HA YEPTEKAX U PUCYHKAX;

e IPUMEHSTH MOJYYEHHbIE 3HAHMS HA MpPaKTUKE: CPAaBHUBATh U AHAIU3UPOBATh pEaIbHbIE CHUTyallud, NMPUMEHSThH
U3YYEHHbIE TIOHATUS B IIpOLIECCE TIOUCKA pEHIeHHs MaTeMaTH4ecKH CQOpPMYIMPOBAHHOM MpoOsIeMBl,
MOJIEJIMPOBATh PEAIbHBIE CUTYallMU Ha SI3bIKE T€OMETPHH, UCCIIE0BATh MOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM



TCOMCTPHUUCCKUX MOHATUN U TCOpEM, allapara EUIFGGpBI, peuiatb IMPAKTHUYCCKUC 3aaa4du, CBsA3AHHBIC C
HaX0XKACHUCM I'COMCTPUICCKHUX BCIINYNH;

TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

e UIMETh TPEACTaBICHUS 00 OCHOBHBIX ATamax Pa3BUTHUS T€OMETPUM KaK COCTaBHOM 4YacTh (hyHAaMEHTa Pa3BUTHUS

10 KJIACC
N HanMenoBanuepas1e1on u KoanuyecrBouacos JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Kourpoabubiepatdorsl | IlpakTHuecKnepadoThl (1tppopeie)
o0pa3oBaTe/IbHbIepecypChl
1 BBenenue B ctepeoMeTpuio 23 1
5 Bzaumuoe pacnonoxxenue 5 1
IPSMBIX B TIPOCTPAHCTBE
3 [TapayeabHOCTB NPSAMBIX U 8 1
IUTOCKOCTEH B IPOCTPAHCTBE
4 HepneHnmfyns{pHOCTL OPSMBIX U o5 ) 1
IUTOCKOCTEH B MIPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16 1
MHororpanHuku 7 1
BekTopsl B ipocTpaHcTBE 12
3 [ToBTOpeHwMe, 06061ueH1/v1e u 5 )
CHCTeMaTH3alus 3HAHUH
OBLIEE KOJIMYECTBO YACOB 1O 102 9 3
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIIACC
Kosan4yecrBoyacos 5 b
JIEKTPOHHbIenH(ppoB
Ne Mpakruu | [laraus P P
Temaypoxa KoutpoabHbie bpleo0pa3oBaTeJbHbIED
n/n Bcero eckuepad yueHust
padoThI ecypchl

OThbI

OcHoBHbIE TpaBuiia H300paKeHUs HA
1 PHUCYHKE IJIOCKOCTH, MTapaJUICIbHBIX IPSIMBIX 1
(OTpe3KOB), cepeaAHBI OTPE3Ka

[TonsiTHSI cTEepeOMETpHH: TOYKA, TIpsIMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIC

2 MpaBuIia U300paKeHHs Ha PUCYHKE 1
TUIOCKOCTH, MapajuIeIbHBIX TPSIMbIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
3 Nepecekaromuecsa npsamasa 1 rmiIOCKOCTh; 1
MOJIYIIPOCTPAHCTBO

IlousTus: NepeceKaromuecs 1mI10CKOCTH,
4 nepecekaromuecsa npsamasa 1 rmiIOCKOCTh, 1
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHNe MPOCTENIITNX
5) MPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300pakeHNe MPOCTENIITNX
6 IPOCTPAHCTBEHHBIX (QUTYD, 1
HECYILECTBYIOINX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HauEHUANIPSIMBIX U IIJIOCKOCTEN

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAAT Yepe3 ux p&opa.
N300paxeHunenepeceueHus101ydeHHbIXIII0C
KOCTEH.
PackpammBaHuenocTpOEHHBIXCEUEHUHPA3HbI
MUIBETAaMU

11

N306paxeHne cedeHnit mupamMmuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAAT uepe3 ux peéopa.
N3o0paxkeHnenepeceueHUsImoNyIeHHBIXTLIOC
KOCTEH.
PackpammBaHrenocTpoeHHbIXCeUeHUIPas3HbI
MUIIBETaMHU

12

N306paxeHue cedeHuit mupamubl, Kyoa u
MPU3MBI, KOTOPbIE TPOXOAAT Uepe3 ux peéopa.
N300pakeHuenepecedeHusA oIy YeHHBIXIUIOC
KOCTEH.
PackpammBaHnenocTpOEHHBIXCEUEHUHPa3HBI
MUIBETAMHU

13

N306paxeHue cedeHnit mupamMmuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
N3ob6pakeHuenepeceyeHUANoNydeHHBIXIIIIOC
KOCTEH.




PackpammBaHuennoCTpOEHHBIXCEYEHUMPA3HBI
MUILBETaMU

14

Merton cnenoB Ui NOCTPOCHUS CEUEHUI

15

MeTon crefioB i TOCTPOSHUS CEUEHUI.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

MeTon crnefoB it MOCTPOSHUS CEUSHUH.
CBoiicTBa niepeceueHuil MPsIMbIX U
IJIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&Opax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHUS

20

[Toctpoenue cedenuii B mupamuze, Kyoe no
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

21

[ToTOpenne mianumerpun: Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.
[TonoOueTpeyronbHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Memnenas. Pacuersl B ceyeHUSIX Ha BEBIHOCHBIX
yeprexax. Mcropuspa3BUTHAMIIaHUMETPUN U
CTepeOMETpUHr

23

KonTtponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpenuBaronmecs npsimsle.
[Ipu3Haky CKpeIMBAOMIMXCS PSMBIX.
[TapannensHblenpsiMble B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPSIMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILeW Ha JaHHON
npsmMoit. Jlemma o
[epeCCUCHUUIIAPAIIIEIIbHBIXTPAMBIXIUIOCKOCT
BIO

26

[TapamienpHOCTB TpeX NpsiMbIX. Teopema o
TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEIIMBAOIIUXCAIPSIMBIX

27

[TapanmnensHoe npoekTrpoBaHue. OCHOBHbIE
CBOICTBA NMapaJlJIEIbHOTO POEKTUPOBAHUS.
N3ob6pakenuepazHbIXpuryp B
napaiebHOUITPOSKITUH

28

[{eHTpanbHas npoeKus. YTOI C
COHAIIPaBJIEHHBIMU CTOPOHAMH.
YroiMex1ynpsaMbIMUA

29

KoHnTtponbnast paborta o teme "B3zanmuoe




pacrojoXKeHUe NPsMbIX B IPOCTpaHcTBE"

30

ITonsATHA: MapauIeIbHOCTD IPAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apauIeIbHOCTH MIPSIMON U IJIOCKOCTH.
CaolicTBanapayuieIbHOCTUIIPSIMON U
IUIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSIMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, IpOXOIAILIETO Yepe3
JIAHHYIO TIPSMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYrod MPSMO.
PacuéroTHomeHui

33

[TapannenpHas IpoeKuys, IPUMEHEHUE s
MOCTPOEHHUS CEYeHU KyOa U
napaenenunea.
CaolicTBanapauieNenune1a u Ipu3Msl

34

[TapannenpHble m1ockocTH. [Ipu3Haku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napaieIbHOCTH U
CAUHCTBECHHOCTHU IIJIOCKOCTH, HpOXOHHHleI\/'I
4yepe3 TOUKY, He MPUHAJICKAILYIO JaHHON
IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaoiicTBa napayyiebHBIX IUIOCKOCTEN: O
NapajyieIbHOCTH NPSMBIX TIEPECEUEHUS NTPU
NepecedeHn  IByX napaieabHbIX
MIJIOCKOCTEN TpeTher




37

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajleNbHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEX1y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNH NPSAMOM C
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema Iludaropa Ha
TUIOCKOCTH

39

[ToBTOpeHwue:
TPUTOHOMETPHUAIPAMOYTOJIbHOIOTPEYTrOJIbHU
Ka

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaesenunena

41

Beruucnenue 1yinH 0Tpe3KoB B Ky0e U
IPSMOYTOJIBHOM Napajuleenumnesie

42

[TeprieHAUKYIAPHOCTD MPSIMON U IUIOCKOCTH.
[Tpu3HaK neprneHAUKYISPHOCTH MPSIMOHN U
IJIOCKOCTH

43

[TeprieHIUKYIAPHOCTD MPSIMON U IUIOCKOCTH.
[Tpu3HaK neprneHAuKyYISpHOCTH MPSIMOKN U
IJIOCKOCTH

44

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTHU MPSIMOi1, MPOXOAIEH uepes
TOYKY MPOCTPAHCTBA U MEPIICHIUKYISAPHOMN K
MJIOCKOCTH

45

[1nockOCTH M IEPIIEHANKYISIPHBIE UM ITPSIMBIE
B MHOTI'OTPaHHUKAX

46

[110CcKOCTH ¥ MEPIEHANKYISIPHbIE UM MIPsIMbIE
B MHOTOTpaHHHUKaX




[Iepnenukymnsap u HaknoHHas. [loctpoenue

41 NEPIECHIUKYIIAPA U3 TOYKU Ha NPSAMYIO

48 [Iepnienpukymnsap u HaknoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUKU Ha NPSAMYIO

49 Teopema o Tpéx neprneHaAnKysApax (npsmas u
oOpatHast)
KonrponbHas pabora no reme

50 :"IlepnienquKyiAp u HaksoHHas. Teopema o
TpEXNeprneHIuKyaspax"

51 YToamex1yCKpeuBaoIUMHUCIIPIMbIMU

59 [Touck neprneHuKyIIpHBIX NPSIMBIX C
ITOMOIIBIO NIEPIIEHAUKYIISPHBIX IIJIOCKOCTEN

53 OpTOroHanbHOEPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyda, MpU3MBI,

54 IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuennii kyba, MpU3Mbl,

55 IIPABWJIBHOM MUPaMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mockoctH. [limockocTucummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIEJACTBUE CUMMETPUHU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér




paCCTOHHI/If/'I OT TOYKH OO IINIOCKOCTH

60

Crioco0ObI OyCTUTh MEPIIECHAUKYIISAPHI:
CUMMETpHUS, CABUT TOYKH 110 IIAPAIICIBHON
IpsAMOi

61

Casur 1o HenapasuieJIbHON IPsSMOH,
U3MEHEHUE PACCTOSHUN

62

KoHTtposbHast pabdora "B3auMHoe
pacMoIokKeHUEe MPSAMBIX U MIIOCKOCTEN B
npocTpaHcTse"

63

HOBTOpeHI/IeI YroJa Mexay npsaMbIMH Ha
IIJIIOCKOCTH, TPUT'OHOMETPUA B ITPOU3BOJIBHOM
TPEYTroOJIbHUKE, TCOPpEMa KOCUHYCOB

64

[ToBTOpEeHue: yrom Mexay
CKPELIUBAIOIIMMUCS IIPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA YyIJia
MCKAY MPSIMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yrja

67

[lepnenaukynspusie miockocTH. CBONCTBa
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHMKyISpHOCTH MIJIOCKOCTEN;
TEeopeMa O IPSIMON NEPECEUEHUS IBYX
IUIOCKOCTEN MEepIEHANKYIISPHBIX TPEThEN
IJIOCKOCTH

69

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA NPAMOYTOJIbHOTO
napajjelenumnena




70

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napaesenunesa u ciecTBue u3 Heé

71

CrepeomeTpHuyuecKue U NpUKIaJIHbIC 33]1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS MPSMBIE,
napajuieJbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

73

Hapa mapajjiCJIIbHbIX IJIOCKOCTEH Ha
CKpCIIUBAOIHNXCS IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIMBAOIIMMHACA MTPSAMBIMHA B
IMPOCTBIX CUTyallUAX

74

PaccTosiH1E OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 IIIOCKOCTH

75

BelunciieHre pacCTOSHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPHEHANKYIIAPHON IIIIOCKOCTH

76

Tpé€XrpaHHslid yroi, HepaBeHCTBaA IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

77

DneMeHTHI ChepUIECKOil TeOMETPHUH:
reo/Ie3N4YecKre JTMHUU Ha 3eMie

78

KonTtponbnast pabota "Yribl u paccTossHus"

79

Cucremartuzanus 3HaHul "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

80

ITupamupa. Buasl nupamun. IlpaBunbHas
nupamuja




IIpusma. [IpsiMast 1 HaKJIOHHAS IPU3MBIL.

81 1
[TpaBuiibHasgIpU3Ma

82 IIpsiMo#t mapaenenunen, NpsMoyroabHbI 1
napaJiesienumesi, Kyo

83 BeimyknsiemHororpanauku. Teopemadiinepa 1
Breinykibsie MHOTOrpaHHUKU. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTponbhaspadbora"MHuororpaHHuku" 1

86 [ToHsiTHE BEKTOpa HA IUIOCKOCTH H B 1
POCTPAHCTBE

87 CymMmaBeKkTOpoB 1

88 PazHOCTBEBEKTOPOB 1

89 [TpaBmtonapamienenuea 1

90 YMHOKEHNEBEKTOPAHAYUCIIO 1

01 Pasnoxxenne BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OJHOH MIIOCKOCTH

92 CKaJIIpHOCTIPOU3BEICHHE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
IPOCTPaHCTBE

94 [Ipocreiimmesanaun ¢ BEKTOpaMu

95 [Tpocreiimmesanaun ¢ BEKTOpaMH 1

96 KonrpomnbHas padota no Teme "BekTopsl B 1
npoctpaHcTae"”

97 [Ipocreitmue3agaun ¢ BEKTOpaMu

98 O0o01IeHre U cHCTeMaTU3alUsI3HAHHHA




99 O0o001IeHNEe U CHUCTeMAaTH3aUS3HAHHIA 1
100 HroroBaskoHTposbHasIpaboTa 1
101 HroroBaskoHTpopHasspadboTa 1
102 O0o001IeHNe U CUCTeMAaTHU3aIUs3HAHHA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus 10-11 kimacc, Atanacsn JI.C.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






