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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (opMUpyeMoe  MpuU  U3YUYEHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]lad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOM obnactu «MareMaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHHs ~ BJaJ€Thb  OCHOBHBIMU  TOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEkKax, MOJIENAX U B pEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHYHOCTH MBIIIJICHUS, HHTEPECca K U3YICHHIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusarOTcsS: «[IpgMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMbl, pPACTpPEeIEHHBIM IO ToJaM OO0Yy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMU MOHSATUSIMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’sp, KyO0. IlpencraBneHue o mpaBUIBHBIX MHOTIOIPaHHUKAX: OKTadIp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.



INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIecTBa,  MPEJCTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTW)KEHHII HayKh U JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  00pa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW AESTEIbHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXy OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMIpoOllecca, a TaKKe BbIABUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS IO XOJaY PCIICHHS 3a7adH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUSIM, OOBSCHITH TPUUHHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHIeHUH YYeOHBIX 3ajady, MPUHUMATH IeJib COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (0OCYyXJeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(ukanuy;

CBOOOJHO  OMEpUpOBATh  MOHATHUAMH, CBA3aHHBIMH C  CEUCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJIHATh napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IpOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOp/AMHATaM B IIPOCTPAHCTRBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JO0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METOMbI
IpY peLlIeHUH MaTEeMaTUYECKUX 3a/1ay MMOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NIPEOOpa30OBbIBATH M MHTEPIPETUPOBATH HHGMOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha [PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHMCKa peIHIeHHs MaTeMaTHYecKu ChOpMYIHpPOBAaHHOU
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh IPEACTABICHNUS 00 OCHOBHBIX A3Tamax pa3BUTHUS I'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AXKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUSA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

16

Merton cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MIOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHbie npsmMble B
MIPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapaAIJIENbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaieldbHbIX NPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(uryp B mapamuieabHON TPOSKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napaJjisieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamnenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCcTH. [Ipu3Haku
MapayuieNbHOCTH JBYX IMIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TIPSMOH C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Boruncnenue 1iaMH 0Tpe3koB B KyOe 1
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mwrockocTH. [Tpu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nmepneHaUKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHaAuKyIIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUHN

58 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapajienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MEX]1y MPSIMBIMU B MHOTOT'PaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yriia

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYX IITOCKOCTEH
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTprieCcKue U IPUKIAJIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOMN JI0 TNIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroy, HEpaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepUuecKOil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponsnas pabora "MHuororpaHHUKH" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Berunicnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

97 [Ipocreiimme 3anauu ¢ BEKTOpaMu 1

98 O06o011eHre U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Hrorosas koHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






