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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,  (QopmMupyemMoe TOpH  HU3yYEHUU
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 TIPU PELICHUM 33Ja4 €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 «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

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

GopmMupoBaHue  yMeHMs ~ BJaJ€Thb  OCHOBHBIMM  TOHATUSMU 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 YEPTEKax, MOJEISIX 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;

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTElIbCTB 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 MAaTEMATUYCCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCUTCS KO BCEM COAEpkKaTeIbHBIM JIMHUAM 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
pOrpaMMBbl, pacTpefeN€éHHbIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS 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 nans  nuddepeHnmanuu  0oOyd4eHHS, TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefielno0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH 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  4JIE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHUE 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 JIOCTIKCHUH 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 acIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznmuuyHbIM  chepaM  MPOECCHOHATBLHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKTepa dKOJIOTHYECKUX MpoOeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPAaBHEHUSI, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, NAHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (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 THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKCHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI, pacrpenessiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh palbOTBl U
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 KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



CBOOOJTHO PpACMO3HABaTh OCHOBHBIE BHUIbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

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

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJIHATh napajjiesbHoe, LEHTPAJIbHOE u OpPTOTrOHAIBHOE
IpOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
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 CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JO0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HaXO0XKJIEHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METObI
IpY pelIeHUH MaTEMaTUYECKUX 3a/1ay MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEeOOpazoOBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha [PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOJieMbl, MOJEINPOBATh pEalbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh IPEACTABICHNUS OO0 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos
Ne i/ HaumeHnoBaHue pa3ejioB 1 TeM IPOrPaMMBbI Beero KoHnTpoJbHbIe IpakTHyecKue
padoThI padoThI
BBenenue B ctepeomMeTpuio 23 14
B3aumHoe pacnosoxeHue npsMbIX B IPOCTPAHCTBE 6 2
[TapamienpHOCTE NPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE 8 4
4 [lepneHMKYISIPHOCTD MPSAMBIX U IUNIOCKOCTEN B o5 15
MIPOCTPAHCTBE
5 VYTIBI U paccTOSTHHS 16 9
6 MHororpaHHUKH 7 2
7 BekTops! B mpocTpaHcTBE 12 6
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS 3HAHUT 5 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 52




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
Kounue
Ne i/ Tema ypoka ereo
4acoB
Bceero

1 OcHoBHBIE TIpaBUJIa U300pAKEHUS HA PUCYHKE IUTIOCKOCTH, TAPAJIJIEIBHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka 1

) [ToHsATHS cTEepeOMETpPHH: TOUKa, IIPsMasi, INIOCKOCTh, IMPOCTPaHCTBO. OCHOBHBIC MPAaBHJIAa H300PaKEHUS HA PUCYHKE 1
TJIOCKOCTH, IMAPAJLISIBHBIX TIPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 [TonsATHS: TIepeceKaronuecs IIOCKOCTH, TIEPEeCEKAOIINECs IPsIMasi U IIOCKOCTh; TIOTYITPOCTPAHCTBO 1

4 [TousATHS: TIEpeceKaronuecs IIOCKOCTH, TIEPeCeKAOIINECs IPsIMasi U IIOCKOCTh; TIOTYIIPOCTPAHCTBO 1

5 MHororpaHHuKH, U300paKEHHE MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOMNUX 0OBEKTOB 1

6 MHororpaHHuKH, U300paKEHHE MPOCTEHIIINX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONIUX 00HEKTOB 1

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIICCTBUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CICICTBUS U3 HUX 1

9 AKCHOMBI CTepeoOMEeTpHUH U TIepBbIe cleACTBHs 13 HUX. CrocoObl 3ajaHusl MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE. 1
O06o3HaueHUs IPSAMBIX U TIJIOCKOCTEH

10 N3o00paxkenue ceueHnit mupamMubl, Kyda v Mpu3Mbl, KOTOPbIE MPOXOAAT yepe3 ux péopa. M3o0paxeHue nepeceueHus 1
MOJIy4YEHHBIX TUIOCKOCTel. PackpaiBanue nocTpOSHHBIX CEYEHU Pa3HbIMU LIBETAMU

1 N3o00paxkenue ceueHnit mupamMubl, Kyda v MpU3MbI, KOTOPbIE MPOXOAAT Yepe3 ux péopa. Mzo0paxeHnue nepeceueHus 1
MOJIy4YEHHBIX TUIOCKOCTEH. PackpariBanye MoCTPOCHHBIX CEUEHUN Pa3HBIMU [[BETAMU

12 N3o00paxkenue ceueHnit mupamMubl, Kyda v MpU3MbI, KOTOPbIE MPOXOAAT yepe3 ux péopa. MzobpaxeHnue nepeceueHus 1
MOJIy4YEHHBIX TUIOCKOCTEH. PackparniBanye MoCTPOCHHBIX CEYeHUN Pa3HBIMU [[BETAMU

13 N3o0paxkenune ceueHnit mupamMubl, Ky0a v MPU3MbI, KOTOPbIE MPOXOAAT Yepe3 ux peopa. M3o0paxeHune nepeceueHus 1
MOJIy4YEHHBIX TUIOCKOCTeH. PackparniBanye MOCTPOCHHBIX CEYEHUN Pa3HBIMU [[BETAMU

14 Merton crnenoB A MOCTPOCHUS CEUEHU I 1




15

Merton cienoB 1 nocTpoeHus ceueHuil. CBOICTBA NepeceUeHM MPSMBIX U TUNIOCKOCTEN

16 Merton cienoB Ui nocTpoeHus ceueHuil. CBoicTBa EpeceYeHUM NPSAMBIX U IJIOCKOCTEN

17 [Toctpoenue cevenuii B mupamuze, Kyoe mo Tpém Toukam Ha pédpax. Cozmanne BEBIHOCHBIX YEPTEXKEl 1 3alKCh IIaroB
MIOCTPOECHHUS

18 [TocTtpoenue ceuenuii B mupamuae, Kyoe mo Tpém Toukam Ha péopax. Co3naHue BBIHOCHBIX YEPTEKEH U 3aIUCh IaroB
MIOCTPOEHHUS

19 [TocTpoenue ceuenuii B nupamue, Kyoe no Tpém toukam Ha pédpax. CozaHue BBIHOCHBIX YEpTEXKeH U 3amuch 11aroB
MIOCTPOEHHUS

20 [TocTpoenue ceuenuii B nupamuie, Kyoe mo Tpém toukam Ha pédpax. Co3zmaHne BEIHOCHBIX YepTEXKeH U 3alHCh 111aroB
MTOCTPOCHHUS

21 [ToBTOpenue mnanumeTpun: Teopema o MPONOPIUOHATIBHBIX O0Tpe3Kax. [logo0ue TpeyroibHUKOB

29 [ToBTOpenue mnannmerpun: Teopema Menenast. PacueTsl B cedeHUsIX Ha BBIHOCHBIX yepTekax. Vcropus pasBUTHs
IUTAHUMETPUU U CTEPEOMETPUH

23 KonTtponbHas padota "Axkcromsl crepeomerpun. CeueHnuns"

24 B3aumHoe pacnonoxenue NpsAamMsIx B IpocTpaHcTBe. CKpeluBaromuecs npsaMsle. [I[pu3Haku ckpenmBarommuxcs
npsmeIx. [lapannensHbie NpsAMbIE B IPOCTPAHCTBE

o5 TeopeMa o CyllleCTBOBaHUYU Y €IMHCTBEHHOCTH MPSAMOI NapajuieIbHOM JaHHOUW PSMOM, TPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAILEH Ha TaHHOW IpsiMOM. JIeMMa 0 nepecedeHnn napajulebHbIX MPSAMBIX IUIOCKOCTBIO

26 [TapamnenbHOCTB TpeX NpsIMBIX. Teopema 0 TpEX MmapajuieNbHbIX NPSAMBIX. Teopema 0 CKpeIMBarOIUXCs IPSIMBIX

97 [TapannensHoe nmpoexkTupoBaHue. OCHOBHbBIE CBOICTBA MapaljIeNIbHOTO IPOEKTHpoBaHus. M300paxkeHue pa3HbeIx Guryp
B NTapaJIJICIIbHOM MPOEKIUU

28 IlenTpanpHas npoekuus. YToJl ¢ COHAIIPaBIEHHBIMHM CTOPOHAMM. YTOJI MEXY NPSIMBIMH

29 3aauy Ha JOKa3aTeJIbCTBO U UCCIIEIOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30 [TonsATHA: MapamIenbHOCTh NPSIMOM U IIOCKOCTH B IPOCTpaHCTBE. [Ipu3HaK napainenbHOCTH NPSAMOU U IJIIOCKOCTH.
CpolicTBa NapauIeIbHOCTH NPSIMOM U TNIOCKOCTH

31 I'eoMeTpuueckre 3a1aun Ha BBIYMCIICHHUE U I0KA3aTEIbCTBO, CBA3aHHbIE C MAPAJIEIIBHOCTBIO IPAMBIX U INIOCKOCTEN B

IIPOCTPAHCTBE




[TocTpoenue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYIO Ha YepTekKe U NapajuiesIbHOro Ipyrou npsiMmon. Pacuér

32 . 1
OTHOIICHHH

33 [NapannenpHas MPOEKIXs, TPUMEHEHHUE JUTS TOCTPOSHUS CeUeHUi KyOa n napaisenenumnena. CBoHcTBa 1
napaJiesienunesia 1 Mpu3Mbl

34 [TapamnensHble mockocTh. [Ipu3Haky napanienbHOCTH ABYX IIOCKOCTEN 1

35 Teopema 0 mapaIenbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASAIIEH Yepe3 TOUKY, He IPUHAISKAIIYI0 TaHHON 1
IIOCKOCTH U CIEACTBUS U3 HEE

36 CBoiicTBa mapajuieNbHBIX IJIOCKOCTEH: O MapaUIeIbHOCTH MPSMBIX MIEPECeUeHUs PH MePECEICHUH IBYX 1
NapajuIeIbHbIX NIOCKOCTEN TPEThEU

37 CBoiicTBa mapajuIebHBIX IJIOCKOCTEN: 00 OTpe3Kax MapauIeTbHBIX MPSIMBIX, 3aKITFOYEHHBIX MEXK/Ty TTapajlIeIbHBIMH 1
TUTOCKOCTSIMU; O TIEPECEUCHUN TIPSMOM € IBYMS TTapajlIeIbHBIMH TUTOCKOCTSIMHU

38 [TosTopenue: Teopema [udaropa Ha mIockocTH 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI MTPSIMOYTOJIHLHOTO TPEYTOJIBHUKA 1

40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaJlyIe/ICIHIIe 1A 1

41 Brruncnenue aiMH OTPE3KOB B KyOe M ITPSIMOYTOJIbHOM TapalljIe/ICITUIIEC/Ie 1

42 [TepieHAMKYAAPHOCTD MPSIMOH U TIOCKOCTHU. [Ipr3HaK NepneHIuKYISIPHOCTH MPSIMOM U TIIOCKOCTH 1

43 [lepnieHIuKyIApHOCTH NPSAMOI U TIOCKOCTH. [Ipu3HaK neprneHauKyISIpPHOCTH MPSMOU U IIIOCKOCTH 1

44 Teopema o cyriecTBOBaHUU U €AMHCTBEHHOCTH MPSIMON, IPOXOISIIEH Yepe3 TOUKY MPOCTPaHCTBA U 1
MEPIEeHIUKYISIPHON K MIIOCKOCTH

45 [TnockocTu U nepneHAUKYISIpHBIE UM MPSMble B MHOTOTPaHHUKAX 1

46 [TnockocTu U MeprneHANKYISIPHbIE UM MPSMbIE B MHOTOTpaHHHKAaX 1

47 [lepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymspa U3 TOYKH Ha MPSIMYIO 1

48 [Tepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymspa U3 TOYKH Ha MPSIMYIO 1

49 Teopema o Tpéx neprneHAnKysapax (mpsmas u oOpaTHast) 1

50 Teopema o Tpéx nmeprneHAUKyIsApax (MpsiMas u oOpaTHast) 1

51 VYTros1 MeX Iy CKpEUIMBAOIINMUCS MPSIMBIMU 1

52 [Touck neprneHAuKYISPHBIX IPSAMBIX C TOMOIIBIO MEPIIEHANKYIISPHBIX TUIOCKOCTEN 1




53 OpToroHanbHOE IPOEKTUPOBAHNE 1
o4 [Toctpoenue ceuenuit Kyoa, IpU3MBbI, TPABUIBHON MUPAMUIBI C TOMOIIBIO OPTOrOHAIBHON MPOEKIHU 1
55 [TocTpoenue ceueHuii Kyoa, MpU3Mbl, IPABUIIbHOM MUPAMU/IbI C IOMOLIBI0 OPTOTOHAILHOM NMPOEKINH 1
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [l1ockocT cumMMeTpuii B MHOTOrpaHHUKAX 1
o7 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH KaK CIEICTBUE CUMMETPUN 1
58 [IpaBunbHBIE MHOTOTPAHHUKH. PacyéT pacCTOSHMIA OT TOYKH /10 TNIOCKOCTH 1
59 [IpaBunbHBIE MHOTOTPAHHUKH. PacyéT pacCTOSHMIA OT TOYKH JI0 TNIOCKOCTH 1
60 CriocoObl ONyCTUTh NEPIIEHIUKYISPBI: CHMMETPHS, CABUT TOUKU MO MapaIeNbHON NpsAMOi 1
61 CrBur o HenapayJIeNbHOU MPSMOM, U3MEHEHHE PACCTOSTHUN 1
62 KonTponbHas pabota "B3aumHoe pacnosoxkeHue MpsMbIX U IJIOCKOCTEN B IPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yroa MKy NPsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHUS B TPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa 1
KOCHHYCOB
64 [ToBTOpEHUE: YroJI MEKTY CKPEIIUBAIOITUMHUCS MPSMBIMU B IPOCTPAHCTBE 1
65 I'eomMeTprueckre METOIbI BBIYUCICHUS YIila MEK Y IPSIMBIMA B MHOTOTPaHHUKAX 1
66 JIByrpanHubiii yroyn. CBOMCTBO JIMHEWHBIX YTJIOB JBYTPAHHOTO YTJia 1
67 [lepnenukyisapHble m10ckocTy. CBOMCTBA B3aUMHO NEPIICHIUKYIISPHBIX INIOCKOCTEN 1
68 [Ipu3Hak NepneHIuKyIIPHOCTH IJIOCKOCTEN; TEOpEMa O MPSAMOU MEPECEUEHUS IBYX IIJIOCKOCTEN MEPIEHANKYISIPHBIX 1
TPEThEH MIOCKOCTU
69 [IpsiMoyrombpHbIN napajuienenumnen; Kyo; n3MepeHus, CBONCTBA IPSIMOYTOJIbHOTO MapajulesenuIeaa 1
70 Teopema 0 quaroHanyu NpsSMOYroOJBHOTO MMAPAJIIENICIUIIEAA U CIEICTBUE U3 HEE 1
71 CrepeoMeTpruecKre U IPUKIAIHbIE 3aJa4l, CBA3aHHBIE CO B3aUMHBIM PACIOJI0KEHUEM NIPSAMBIX U ITIOCKOCTU 1
72 IloBTOpEHUE: CKpEIMBAIOLIUECS NPAMBIE, TapAJUIEIbHBIE INIOCKOCTH B CTAaHJAPTHBIX MHOTOTPAHHUKAX 1
73 [Tapa nmapayinenbHbIX II0CKOCTEN Ha CKPEIIMBAIOIIMXCS MPSAMBIX, PACCTOSTHUE MEXKIY CKPEIMBAIOIUMUCS IPSIMBIMU B 1
IIPOCTBIX CUTYaLUAX
74 PaccrostHue oT TOYKM 10 TNIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 TNIOCKOCTH
75 Brruncnenue paccTosIHUM MeXAy CKPELIMBAIOUIUMUCS IPSAMBIMU C IIOMOIIBIO NEPIEHIUKYIIPHON MIJIOCKOCTH




Tpéxrpanuslii yroi, HepaBeHCTBa ISl TpeXrpaHHbIX yriioB. Teopema [lugaropa, TeopemMbl KOCUHYCOB M CHHYCOB JUIS

76 . 1
TPEXTPAHHOTO yIJIa
77 DneMeHTHl chepUIECKON reOMETPUH: T€0Ie3MUSCKIC JTMHIN Ha 3eMIIe 1
78 KonTtposneHast padoTa "Yriiel u paccTosiHUS" 1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas n HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsimoii mapasnenenumnes, NpsIMOYroJIbHBIN Mapaiienenunes, Kyo 1
83 Brinykiible MHOTOrpanHuku. Teopema Ditnepa 1
84 Beinmykneie MHOrorpanauku. Teopema Diinepa. [IpaBunbHbIE ¥ OTYTPAaBUIBHBIE MHOTOIPAHHUKHI 1
85 KounTtponbHas pabora "MHororpaHHUKH" 1
86 [TonsiTHe BEeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBuso mapannenenurnena 1
90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE JISKALIUX B OAHOM IJIOCKOCTH 1
92 CkaysipHO€ NMPOU3BEICHUE 1
93 Brruncienue yriia Mex 1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
97 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1
98 O06o011eHre U cucTeMaTu3aus 3HaHUN 1
99 O06o011eHre U cucTeMaTu3alus 3HaHUN 1
100 Htoroas koHTpoJbHas paboTa 1




101 HroroBas koHTpoOJIbHAS paboTa 1

102 O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






