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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBAsieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o0miero o0Opa3oBaHusl, TaK KaK 00€CIIEYNBAET BOZMOXKHOCTh U3YUEHUS JUCIUILTUH
€CTECTBEHHO-HAYYHON HANpPaBICHHOCTH W NPEIMETOB TI'yMaHUTapHOIO LMKIIA.
[lockonpky  JOrM4yeckoe  MbIIUIEHHE,  (OpMUPYEMOE€  IpU  U3Y4YEHHUHU
00y4aroIUMUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPXKIACHUN MPU PEIICHUH T€OMETPHUUECKHUX
3aa4, yMEHHE BBIABUIaTb U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCHOJIB3YIOTCSl MPU PEUIEHUM 3a]1a4 €CTECTBEHHO-HAYyYHOrO LIMKJIA, B YACTHOCTHU
¢buznyeckux 3aaay.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriryOonéHHOM
YpPOBHE — pa3BUTUE WHIUBUIYAJIbHBIX CIIOCOOHOCTEH OO0y4aromuxcs IHpu
U3y4YE€HUU T€OMETPUHU, KaK COCTAaBJISIIOIIEH MpeaMeTHOM obnactu «MaremaTuka u
uHpopMaTuKka»  uyepe3  oOecreueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONB30BaHusl Oosee TIIyOOKMX TEOMETPUYECKHX 3HAHUH U JCHCTBHIA,
CHELM(PHUUHBIX T€OMETPUHN, U HEOOXOJUMBIX JUIsl YCHEIHOT0 NMPO(eCCHOHAIBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIMH 3a7ja4aMy Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCUJIUBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

pacliMpeHHe MPEeACTaBICHUSI O T€OMETPUU KaK YaCTH MHUPOBOM KyJbTYphl U
(opMHpPOBaHKE OCO3HAHUS B3aMMOCBSA3H F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupOoBaHUE TMPEACTAaBICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOXHEHIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIONIMX OINUCHIBATh U HM3ydaThb
pa3HbI€ SBJICHUS OKPY’KAIOLIEro MUPA, 3HAHUE MOHATUIHOIO ammapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMupoBaHHE€  YMEHHUS  BJIAJeTh  OCHOBHBIMH  TOHSTUAMH O
MPOCTPAHCTBEHHBIX (UTypaX W HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE MX IPUMEHATb, YMEHHs JOKa3blBaTb TEOPEMbl M HAXOIUTh
HECTAaHJAPTHBIE CIIOCOOBI PELICHNUS 33/1a4;

dbopMHpoOBaHKE YMEHHUS Paclio3HAaBAaTh HA YEPTEXKaX, MOJACIAX U B peaTbHOM
MHUpPE MHOTOTPAHHUKH U Tejla BpAILEHUS, KOHCTPYHPOBAaTh T'€OMETPHUECKUE
MO/IENH;

(GopMHpOBaHNE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O0 MOCTPOEHHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE MOHMMAHUS POJU AKCMOMATUKH TMPHU
IIPOBEJICHUN PACCYKIACHNN;

(GopMHpOBaHHE YMEHMs BIAJETh METOJAMHU J0Ka3aTeJbCTB U aJrOPUTMOB
pElIEeHUsl, YMEHHUS UX NPUMEHIThb, MPOBOJUThH JOKA3aTENIbHBIE PACCYKJEHUS B
XOJIe pelIeHNs CTEPEeOMETPUUECKUX 3aay U 3a1au ¢ MPAaKTHUECKUM COJIEP KaHHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelIbCTB MpHU



00OCHOBaHUHU MaTEMaTHYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B POBEICHUHU
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIUIEKTyaIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEH 00yuaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKIIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHM:
YMEHUSl Paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyaIlUsX W MPU U3yUYCHUU APYTHUX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUS pEaJbHBIX CHUTYallUid, HUCCJIENOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIPETALMHU [TOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEP)KATEILHBIMU JIMHUSAME y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBustores: «lIpsiMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema Bpamenusi», «BekTtoppl ©  KOOpAWUHATHI B
IPOCTPAHCTBEY, «JIBUKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeOoBaHMEe «yMETh ONEPUPOBATH
MOHATUSIMWUY», PEICBAHTHBIMU TEOMETPUHM Ha YTIyOJIEHHOM YpOBHE OOy4YeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOI0 Kypca, a
dbopMHpOBaHHWE  JIOTMYECKUX YMEHUN  pacrlpeiensercs He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSM, HO U 10 Togam obydenus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEJAMETHBIM pe3yJibTaTaM ocBoeHus DenepanbHON pabouei
NpOrpaMMbl, paclpelea€HHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamanich HEOAHOKPATHO. JTO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU MOHITUSMH U HaBBIKAMU MOCIIE0BATEIbHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIINIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YyYaIoIIMXCsl, PACIIUPSS U YIITyOuIsist
e€, 00pa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb  ycioBus s guddepeHuudanuu  o0ydeHHs,  MOCTPOCHHS
UHAUBUAYAbHBIX —00pa3oBaTeIbHBIX MporpamMMm, OOECNeUuTh YriyOJIEHHOE
U3y4YEeHHE TEOMETPHUU KaK COCTaBJIAIONIeH yueOHoro npeamera «MareMaTukay;

MOJTOTOBUTh OOYYAIOIIMXCA K MPOJODKEHHIO H3YyYEHUS MaTeMaTUKH C
y4u€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrieurBas MPEEMCTBEHHOCTb MEXKITY
0o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUSL ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTbD,
npoctpancTBo. I[loHsTHe 00 aKCMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHue MpsAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIHNECs,
MapajyieIbHble M CKpelIMBaroIuecs ImpsMble. [Ipu3HakKuM CKpemmBarOmuxcs
npsAmbIX. [lapannenbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAapaAJIICIbHbBIC
OpPSAMBIE B IPOCTPAHCTBE, MAPAJIIENBHOCTh TPEX NPSIMBIX, TAPAJUIENBHOCTD TPAMOMN
u 1uiockoctu. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHHUE, H300pakeHue
¢uryp. OcHOBHbIE CBOWCTBa MapajlieIbHOIO MNpOeKTUpoBaHus. HM3o0pakeHue
¢buryp B mapayieIbHONW MPOEKIMHA. YTJbI C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MPOCTpaHCTBE. [lapayyienbHOCTh MIIOCKOCTEN: MapalieiibHbIC
IIJIOCKOCTH, CBOKWCTBA IapaJijIeIbHbIX IJIOCKOCTEH. [Ipocrenmue
MPOCTPAHCTBEHHBIE (PUTYpPHI HA IUIOCKOCTH: TETpadiAp, MapauIeNICIHIIC]I,
MMOCTPOCHHUE CEYCHHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJIAPHBIC MPSMbIC B
IPOCTPAHCTBE, MNPSIMBIE MAPAJUIENbHBIE W NEPHEHIUKYJSAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHINKYISIPHOCTH MPAMOM M INIOCKOCTH, TEOpeMa O MPsSMOU
MEPIICHAUKYISIPHON TTOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl Ha  IUJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
mIockocTer. Teopema o TpEX NEPNEHIUKYIAPaX.

VYribl B MPOCTPAHCTBE: YroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYIPAHHBIM
yroJ, JUHEWHBIN YroJl JIBYIPAHHOTO yriia. TpEXTpaHHbIM U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKUX YIJIOB MHOrorpaHHoro yria. CBoWcTBa IUIOCKMX U
JBYTPAaHHBIX YTJIOB TPEXIPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJa.

MHororpaHHuKu

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronbHas
pu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBast ¥ TOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, MOpsAMOYTOJAbHBIA — MApaJUIENENUIIE]l U  €ro  CBOMCTBA.
Kparuaiiimme mnyTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronbpHas mnupamuia,
npaBwibHasg W yceu€HHas nupamuzabl. CBoiicTBa pé€6ep M OOKOBBIX TIpaHel
NpaBUJIbHOW NHUpamuibl. I[IpaBuiabHBIE MHOTOTpaHHUKH: NpaBUJIbHAS IpU3Ma U



IIpaBWJIbHAS IHPAMHUAA, NPABUIIbHAs TPEYroJibHas INHpPaMHAA M IPaBWIbHBIN
TeTpa’ap, KyO. IlpeacraBieHue O mpaBWIbHBIX MHOIOIPAHHUKAX: OKTa’Jp,
JOJIEKadIp U UKOCAdIP.

Borunicnenue 31€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalv, YIJbL.
[Inomane OOKOBOM MOBEPXHOCTH M TOJIHOM TMOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOIIAJ b OCHOBAHWiI, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW IPU3MBIL.
[Tnomane OOKOBOII NOBEPXHOCTM U IMOBEPXHOCTH NPABUIBHOM MNUPaMHUJBL,
TeOpEMA O TUIOIIAIN YCEYEHHON TMPAMHUIBI.

Cummerpruss B MPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUHM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B IPAaBUJIBHOM MHOTOI'PDAaHHHUKE: CHUMMETPUS
napaJulesIeNnIela, CUMMETPUsS IPAaBWIBHBIX IPHU3M, CHMMETpHUS IPAaBHIBHON
ITAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IIoHsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
IIonsiTHEe KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. Teopema O pasloOKEHWMM BEKTOpa IO  TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. [IpsmoyrompHasgs cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3p MeXIy KOOpAMHATaMH BEKTOpa M
KOOpAMHATAaMU TOYEK. YTOI Mexay BeKkropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBHIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTH IPAXKJAHCKON MO3ULIUU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUMCKOro  0OIlecTBa,  MPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MPOLIeTyp TPaKTAHCKOTO 0OmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHHUE
B3aUMOJEHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSAMY ¥ Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HUICHTUYHOCTH, YBAKCHUS K
IPOLLJIOMY W HACTOSIIEMY POCCUMCKOW MAaTEMAaTHWKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSAM POCCUMUCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYECKOW IIKOJbI,
WCIIOJIb30BAaHUE ATHX JOCTIDKCHHH B JAPYTMX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, cCPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKH M JIEATeIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOrO OyAyIIEro;

4) acTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3ICTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MATEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 30pOBBIO (370POBOE MHUTAHHE, COAJTAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATETLHOCTHIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTh K TpYyHy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaMm  MPOPECCHOHAILHOW  JESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKECHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccu u pearrM30BBIBATH COOCTBEHHBIC JKU3HECHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTHXKEHUU BCEH KU3HU, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTUYECKUX 3a]1a4 MaTEMaTHYECKON HAPABICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KyJNbTYypbl, TOHMMAaHUE BIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHME TI100aIbHOIO XapaKTepa SKOJIOIMUECKHUX MTPo0IeM, OpUEeHTaLUs
Ha IPUMEHEHHE MaTeMaTU4YeCKUX 3HAaHUU JUIs pElIeHus 3a7ad B 00JacTH
OKPY’KAlOLEW Cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX
ITOCJHEACTBUN 11 OKPYKAIOLEU CPE.IbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHMPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M OOIIECTBEHHOW  MPAKTHKW, ITOHUMaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKOM MAeATEeIbHOCTH, 3TAloB €&
pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTUS LUBUIIM3ALMM, OBJIAJCHUE S3BIKOM
MaTEMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYID M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
VHJVMBUAYAJIBHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3oBble 1ornueckue AecTBUS:

BBIIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHI, OTHOLIEHUH MEXIy MOHATUIMH, (HOPMYIUPOBATH
OTNpeJeICHNs MOHATUI, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK Kilaccuukaiuu,
OCHOBaHWsI JiJ1s1 0000IICHNS 1 CPABHEHHSI, KPUTEPUU MTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynmupoBaTh H  TPeoOpa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJIITh MATEMATHUUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHUS
B (akTax, JAHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, NPEIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIM
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IbI;

BBIOMpaTh CMOCO0 pemieHnus ydeOHOM 3amaud  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJNiee TMOAXOMAIMHMA ¢ y4ETOM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/ibcKue 1eMCTBUA:



UCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT TIO3HAHMS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOIeMy,
yCTaHaBIUBaTh MCKOMOE W JaHHOe, (OpMHUPOBATh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

MPOBOUTH CAMOCTOSATEIbHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00BEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSATENILHO (POPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHUS, OIEHMBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIIEHNUH;

IMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATh
MPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH ACHUIIMTHI HHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh U HUHTEPIPETHPOBATh HH(POPMAIUIO PA3IUYHBIX BHUAOB U
dbopM TpeICTaBICHNUS;

CTPYKTYypUpOBaTh WH(GOpPMAIIMIO, MPENCTaBIATh €€ B pasIuvHbIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HaJAEKHOCTD uHbOopMaLuu o CaMOCTOSITENIEHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBHUS

Oo0menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B X0JIe 0OCYXKJIEHHS 3aJlaBaTh BOIIPOCHI IO CYILIECTBY OOCYKIae€MOM TEMBI,
npoOJieMbl, pelIaeMoil 3aJayd, BBICKA3bIBATh WJECH, HAIEJICHHbIE Ha TIOUCK
pEelIeHUsl, COIMOCTABJIATh CBOU CYXIEHUSA C CYXKICHUSIMHU APYTUX YUYaCTHUKOB
nuasora, oOHapyXKMBaTh Pa3juyue U CXOJICTBO MO3WIIHUM, B KOPPEeKTHOH (opme
(hopMyJIMpPOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEJCTABIIATh PE3YJAbTAThl PELICHUS 3aa4M, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMar BBICTYIUICHHS C Yy4€TOM 3aaad
MIPE3CHTAIIMU U 0COOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YU4ETOM HOBOW WH(OpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJIEKT:

BIIQJICTh  HAaBBIKAMH  TIO3HABATEILHONW  pedekcuu KaKk  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3yJIbTATOB, BIAIECTh
criocobaMu CamMOITPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa pPEeleHUs
MaTeMaTUYE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEIICHUU 3a/1auH,
BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HaIEHHBIX OIMINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH B YCIOBUSIM, OOBSICHATh MPUIUHBI
JOCTKEHUS WIA HEIOCTHKCHUS PE3yJIbTaTOB JIESITEILHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTh:

MOHMUMATh M KCIOJL30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBHUIYJTBHON
paboThl Tpu pemeHnH YYeOHBIX 3a7ad4, TPUHUMATh II€Ib COBMECTHOU
JESITeIbHOCTH, TUTAHMPOBATh OpPTaHW3aIlMI0 COBMECTHOM paboOThI, paclpenessiTh
BUABl pabOT, IOTOBapWBATHCSA, OOCYXJAaTh TpOIECC W pe3yabTaT paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (opMax paboThl (0OCYyX)IaeHUsI, OOMEH MHEHHUI,
«MO3TOBBIE IITYpMbI» H WHBIC), BBHINOJIHATH CBOK YacTh pabOTBl W
KOOPJAMHHUPOBATh CBOM JACHCTBHS C JPYTMMH 4WICHAMH KOMaHbI, OICHUBAThH
KaueCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOICHUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayIUTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPHUH TIPU
pelIeHNH 3a7a4 U MPOBEJACHUU MaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEJACTBUSA M3 HHUX MpPHU pPEUICHUU
reOMETPUYECKUX 3a]1ay;

e KJACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C YIJIaMH B
OPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO OTMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



CcBOOOJIHO pAacCMO3HAaBaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MpHU3MA,
nupaMua, NPSMOYTOJIBHBINA apauIeNenune, Kyo);

KJIacCH(PUIIMPOBATh ~ MHOTOTPAaHHWKH, BBIOMpas  OCHOBAaHHS  JJIA
KJaccu(pukanum;

CBOOOJIHO  OMEpUPOBATh  MOHSATHSIMH, CBSI3aHHBIMH C  CEUYCHHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBITTOTHSI T napauieIbHOE, [EHTPATBHOE U OpPTOTOHATILHOE
NPOEKTUPOBaHUE (UTYP Ha IMJIOCKOCTh, BBHIMIOIHATH M300pakeHUsT QUryp
HAa TIOCKOCTH;

CTPOUTHh CEUEHUS MHOTOTPAHHHKOB Pa3TUYHBIMH METOJIAMH, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Ipu3Mma,
nUpaMua), TEOMETPUUECKUX TeJ ¢ MPUMEHEHHEM (HOopMyT,

CBOOO/IHO OMEpPUPOBATH MOHITHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHUHU, LIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsi;

CBOOOJIHO OTMEpPUPOBATH MOHITHIMH, COOTBETCTBYIONIUMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH IEHCTBUS HaJl BEKTOPaMH;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUH H
HaX0XKJICHUE TEOMETPUUYECKUX BEIWYUH, TPUMEHSS W3BECTHBIE METOIBI
NpU PEUICHUH MAaTEMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

NPUMEHATh NPOCTEHIIME MpOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKIX 33/1aY,
M3BJIEKaTh, NPEOOpa3OBbIBATh M HMHTEPIPETUPOBATh HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

NPUMEHATh TOJYYCHHbIE 3HAaHWS Ha TMPaKTUKe: CpPaBHUBATh W
aHAIIM3UPOBATh peajbHBIE CUTYallMU, TPUMEHSATh U3yYCHHBIC MOHSATHUS B
Ipolecce TMOUCKAa peHIeHUs] MaTeMaTH4ecku  chopMyIupoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEaNbHbIE CUTyallMd Ha S3bIKE TE€OMETPHH,
MCCIIEJIOBATh TTOCTPOCHHBIE MOJENN C UCIOJIb30BAHUEM T€OMETPUIECKUX
MOHATUN W TEOpeM, ammaparta aiareOpbl, pemaTh MPaKTUYECKHE 3aJaduH,
CBSI3aHHBIE C HAXOXJICHUEM I'€OMETPUUECKUX BEJINYUH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUA T€OMETPUH Kak
COCTaBHOM 4acTH PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuectBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM
o/ DpPOrpaMMEI Beero KoHTpoJbHBI IIpakTH4e
e padoThbI padoThI
1 BBeneHue B ctepeomMeTpuio 23 1 0
) B3aumHoe pacnonoxeHue npsiMplx B 6 1 0
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B g 0 0
MIPOCTPAHCTBE
4 HepneHz[mEynﬂpHocn, HPSIMBIX U ’5 0 0
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl M pacCTOSHUS 16 1
MHororpaHHuKu 7
Bexkrtopsl B ipocTpaHcTBE 12 0
2 HOBTOPGHI/IC, 0000I1IcHHE U CHCTEMAaTHU3aLIMs 5 ) 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




IHHOYPOYHOE IVTAHUPOBAHME 10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoabHbI
e padoThI

IIpakTH4eckue
padoThI

OcHoBHbIE TpaBHiIa H300paKEeHUs HA
PUCYHKE IJIOCKOCTH, MapajuieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[loHsATHA cTepeomMeTpUn: TOUKA, IIpsiMas,
TUIOCKOCTh, MPOCTPaHCcTBO. OCHOBHBIE
npaBuiia N300paKeHUS HA PUCYHKE
IMJIOCKOCTH, MMapaJUICIIbHBIX NPAMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[TonsTHs: nepecekarommecs MIOCKOCTH,
HepeceKaroImecs npsimas ¥ MiI0CKOCTb;
HOJIyTIPOCTPAHCTBO

[ToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
NepeCeKarOIINecs MpsiMasi v TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHoTrOorpaHHUKH, U300pakeHre
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00HEKTOB

MHoTrOorpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIIEACTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cinenctBus u3 HuX. CriocoOwl 3a1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03Ha4YeHUs IPSMBIX U IJIOCKOCTEH

10

N3obpakenue ceueHuit nmupamMusl, Kyoa
U IIPU3MBI, KOTOPEIE IPOXOJAT YEPE3 UX
pébpa. M3obpakeHne nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpaivBanue NoCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

11

N3o6pakenune ceueHnii mupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pébpa. M3ob6paxkeHne nepeceueHus
MIOJIy4YEHHBIX IIJIOCKOCTEH.
PackpaivBanue NoCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

12

N3o6pakenune ceueHnii mupaMusl, Kyoa
Y TIPU3MBI, KOTOPbIE TIPOXOAST UYePE3 UX
pébpa. M3obpakeHne nepeceueHus
MIOJIy4YEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYECHUN
Pa3HBIMH LIBETAMH

13

N3obpakenue ceueHnit mupamMuasl, Kyoa
Y TIPU3MBI, KOTOPbIE TIPOXOAST UYePE3 UX
pébpa. M3obpakeHne nepeceueHus
MIOJIy4YEHHBIX IIJIOCKOCTEH.
PackpamyBaHue NOCTPOEHHBIX CEYEHUN




Pa3sHBIMH IBETaAMU

14

Merton cnenoB 1Sl TOCTPOCHUST CEUCHUI

15

Merton ciaenoB AJisi HOCTPOCHUS CEYEHUM.
CBolicTBa epeceyeHUil MPSIMbIX U
IIOCKOCTEH

16

Merton ciaenoB AJisi TOCTPOCHUS CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIOCKOCTEH

17

[TocTpoenue cedenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEIKEH U 3aITUCh [1aroB
TIOCTPOCHHS

18

[Moctpoenue cedenuii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHUs

19

[Moctpoenue cedenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEU U 3aIMCh L1aroB
IIOCTPOEHUs

20

[Moctpoenue cedenuii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEU U 3aIKCh L1aroB
IIOCTPOEHUs

21

[ToBTOpenue mianumerpun: Teopema o
MPOTMOPIIMOHANILHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB




22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mictopust pa3Butus
TJIAHUMETPUH U CTEPEOMETPUH

23

KonTtponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue nNpsiMbIx B
npoctpancTBe. CKpenyBaronmecs
npsiMble. [IprU3HaKky CKpeluBaroIUXcs
npsaMeIx. [lapannensHble npsiMble B
IPOCTPAHCTBE

25

Teopema o CylecTBOBaHUU U
€JUMHCTBEHHOCTH IIPSIMOM MapaJuIeIbHON
JIAHHOM TPSIMOM, ITPOXOASILEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIKAILEH Ha
JlaHHOM npsiMoi. JlemMma o nepeceueHnn
NapauIeIIbHBIX IPAMBIX IITIOCKOCTBIO

26

[TapamienbHOCTD TpeX MpsAMBIX. Teopema
0 TPEX mapajUIeNIbHBIX NpsAMBIX. TeopeMa
0 CKPEILMBAIOLIUXCS TIPSIMBIX

27

[TapasnenbHOe NPOEKTUPOBAHUE.
OcHoBHBIE CBOMCTBA MapalIeIbHOTO
NpOEeKTHpOBaHus. M300paxeHne pa3sHbIxX
¢uryp B napaysienbHON IPOESKIMN

28

[lenTpanbHas MpoeKIus. YTOJI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXAY IPSAMBIMU

29

3amaun Ha NOKAa3aTEILCTBO U




UCCJIEIOBAaHKE, CBA3AHHBIE C
pPacIoJIoKeHHEM MPSMBIX B IPOCTPAHCTBE

30

[ToHsTHS: MapaIIETLHOCTD NPSIMOI 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
napajuIeIbHOCTU MPSIMON U TNIOCKOCTH.
CBolicTBa mapauieIbHOCTH MPSIMOU U
IJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/IC 3a1a4i Ha BBIYUCIICHUC
U JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
NapalIeIbHOCTHIO TPSIMBIX M TUIOCKOCTEH
B TIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOAAIIETO
yepes JaHHYI0 IPSIMYI0 Ha 4epTexe U
[apaJuIeIbHOTO APYTrou npsMon. Pacyér
OTHOLIEHUN

33

[TapannenbHas mpoeKkUys, IPUMEHEHHE
JUTSI TIOCTPOCHHMSI CEYeHUH Ky0a u
napaienenunena. Ceoicraa
napajuJiejenunea u npu3mMsl

34

[TapamiensHble uiockocTu. [Ipu3Haku
MapaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapasuieIbHOCTH U
€JUHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MPUHAIJICKALTYIO JAHHOW IJIOCKOCTH U
CJIECTBHS U3 HEE

36

CBolicTBa mapaiesIbHbIX MJIOCKOCTEH: O
NapajuIeIbHOCTH MPSIMBIX NTEPECeUEHUs




IIPU [IEPECEUEHUH JIBYX MapaiebHbIX
MJIOCKOCTEN TpeThei

37

CRoiicTBa mapayyIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MapajuieIbHbIX MPSIMBIX,
3aKIJIIOUEHHBIX MEX]Ty MapajiebHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MPSMOI C
JBYMSI MapajieIbHBIMU TUIOCKOCTSIMU

38

[ToBTopenue: Teopema [Iugaropa Ha
IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuiejenumnesa

41

Brruncnenue iMH OTpe3KoB B Ky0Oe 1
IPSIMOYTOJILHOM Mapasiesenureie

42

[leprieHANKYASIPHOCTD MPSAMOIN 1
mockoctu. [Ipusnak
NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

43

[leprieHIUKYIAPHOCTD NPAMOU U
mockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISALLIEH
yepes TOUKY NMPOCTPAHCTBA U
MEPIICHINKYISIPHOM K IUNIOCKOCTH

45

[I1mockOoCTH M NEPIEHIUKYIIAPHBIE UM




IIPAMBIC B MHOI'OI'paHHUKAX

[I1mockoCTH U NEPIEHIUKYIIAPHBIE UM

46
IpsIMble B MHOIOI'PaHHHUKAX
[leprienauKynsap v HaKJIOHHAS.

47 [TocTpoeHue neprneHIUKyJIsIpa U3 TOYKU
Ha MPSAMYIO
[leprienauKynsap 1 HaKJIOHHAS.

48 [TocTpoenue nepneHuKyIsipa u3 TOUKU
Ha MPSAMYIO

49 Teopema o Tpéx nepreHaAnKyIsIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx neprneHaAnKyIsIpax
(mpsimast u oOpaTHas)

51 VYron Mexly CKpeluBaroIUMUCs
IPSMBIMH
[Touck neprneHANKYISIPHBIX MPSIMBIX C

52 IIOMOUIbIO MEPIEHANKYIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyba, mpU3MBbI,

54 MPaBWJIBHOM MUPaMHUJIBI C TTOMONIBIO
OPTOTOHAJILHOW MPOEKIUU
[Moctpoenue ceuenuii kyba, mpU3MBbI,

55 IIPaBUIBHOM MUPAMUBI C IOMOIIBIO
OPTOTrOHAJILHOM IPOEKIUU

56 CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTHU. I1mockocTu




CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesaAuKyJISIPHOCTH IPSIMOM U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHU

58

IIpaBuiibHBIE MHOTOTpaHHUKH. Pacdér
pacCTOSTHUM OT TOYKHU 1O INIOCKOCTH

59

IIpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
pPacCTOSHUM OT TOYKHU 1O INIOCKOCTH

60

CniocoObl OIyCTUTh NEPIIEHANKYIISPBI:
CUMMETpUS, CABUT TOYKHU IO
napasuieIbHON IpsMOn

61

CaBur no HemnapasuieJIbHON TPSMOH,
W3MEHEHHUE PACCTOSHUM

62

KonrtponsHas padora "B3anmnoe
pacIoyoXeHue NPSMBIX U IIIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEeHHE: yron MeKay NpsAMbIMUA HA
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHHE: yron MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckrie METOIbI BBIYUCICHUS
yrIjla MeXAy NMPsSIMBIMUA B MHOTOI'PaHHUKAX

66

JByrpanHnbiii yroj. CBOHCTBO JUHEHHBIX
YTJIOB IBYTPAHHOTO yTiia

67

[leprnieHquKyISIpHBIE MIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYIISIPHBIX




IUIOCKOCTEHN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEH; TeopemMa o0 MpsiMOr
nepeceyeHust IByX II0CKOCTeN
NEPIEHIUKYISIPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrobHBII Napauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA IPSIMOYTOJIBHOTO
napajuienenumnena

70

Teopema 0 nMaroHanu NpsMOYIroJIbHOTO
napajuleJenuIea u cIeCTBUE U3 HeE

71

CrepeoMeTpHuueckye U IpUKIIaTHbIC
3a/1a4, CBSI3aHHbIE CO B3aUMHBIM
PaCIIONIOKEHUEM MPSMBIX U IJIOCKOCTH

72

PaccrosiHre OT TOYKH J10 TUIOCKOCTH,
paccTosiHAe OT MPSMOM 0 TUIOCKOCTH

73

[ToBTOpEHME: CKpeUIMBaIOLIUECs MPSMBIE,
napasuieNibHbIe TIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

74

[Tapa napajienbHBIX IIIOCKOCTEW HA
CKPELIUBAIOIINXC NPSAMBIX, PACCTOSIHUE
MEXly CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTBIX CUTyaLUsIX

75

Brluucnenue paccTosHUN MEXIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU C
IIOMOILBIO TIEPIECHANKYIJISIPHON
IIJIOCKOCTH

76

TpéxrpaHHblii yroj, HEpaBeHCTBA JIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,




TEOPEMbI KOCHHYCOB Y CUHYCOB JIJIsI
TPEXTPAHHOTO yria

71

DNIeMEHTHI ChepUIECKON TeOMETPHH:
reoJIe3uYecKue JIMHUU Ha 3emIie

78

KonrponsHas padora "Yrisl u
paccTossHus"

79

CucremaTu3zauus 3HaHUN
"MHOrOrpaHHHUK U €ro 3J€MEHTHI"

80

[Tupamuaa. Bunel nupamua. [IpaBunbHas
nupamMua

81

[Ipusma. [Ipsmast 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npuzma

82

[Ipssmoii napainenenunes,
IpAMOYTOJIbHBIN Napasuienenunesn, Kyo

83

Beinykiible MHOrorpanauku. Teopema
Olinepa

84

Beinykiible MHOrorpanauku. Teopema
Otinepa. IIpaBuibHBIE U OTYNPaBUIbHBIE
MHOT'OI'PAHHUKHU

85

KonrtponsHas padota "MHuororpanHUKT"

86

[TonsTHe BekTOpa Ha MIOCKOCTU U B
IIPOCTPAHCTBE

87

CyMMa BEKTOpOB

88

Pa3HocTh BEKTOpPOB
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[IpaBuio nmapasuienenumnena

90

YMHOXKEHUE BEKTOpa Ha YHCIIO

91

Paznoxenue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOU
IIJIOCKOCTH

92

CxangapHoe Npou3BeICHHE

93

Brruncnenue yria Mexy BEeKToOpaMu B
MIPOCTPAHCTBE

94

[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu

95

[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu

96

[Ipocreiimue 3anaun ¢ BEKTOpaMu

97

[Ipocreiiue 3a7a4u ¢ BEKTOpaMu

98

O00011eHNEe U CUCTEMATU3ALINS 3HAHUN

99

O0001IeHME U CUCTEMATU3ALINS 3HAHUN

100

Hrorosasi koHTpoObHAs paboTa

101

HroroBasi koHTpObHAs paboTa

102

O0001eHHE U CUCTEMATU3ALINS 3HAHUN




OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaTtuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 xmaccewl/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkirmonepHoe ooiectBo «M3natensctBo «IIpocBeiieHue»

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
['eometpus (C. M. CaaxksiH, B. @. byTy30B)
Hunaktudyeckrue marepuansl o reometpun s 10 kmacca/b.I.3uB.-M..:

[Ipocsenienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET http://wmolow.edu.ru/




