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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBiIs€TCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JUCLUUILIINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHUE, (POpMHUpyEeMOe MPU U3yUEHUH 00yJarOIIMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELICHUH 3314 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAOUIed mnpeaMeTHoll obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO IPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIYOJNEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKMA M Te€Ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUM, (OpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, YMEHHUsI UX IPUMEHSITh, IPOBOJUTD JOKA3aTEIbHbIE PACCYKICHUS B XO1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOOUMOCTH  JOKa3aTeJIbCTB  IMpHU



000CHOBaHUU MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YYCHUIO T€OMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBusroTcs: «lIpsMble ©  TJIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJEpP)KATEIbHbIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yjbTaTaM ocBoeHus PDenepanbHOil paboueit
MpOTrpaMMBbl, pacrlpeiea€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIE0BATEIbHO U MOCTYIATENBHO, C
COOJTI0/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK M3y4EeHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO HW3YYECHHS MaTeMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COJEP)KXAHUE OBYUYEHUA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpur. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs,
NapajulesibHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
U 1uiockocTd. [lapamienbHoe M LEHTpalbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIY IpsSMBbIMU B IpocTpaHcTBe. [lapaiiennbHOCTh IIIOCKOCTEN: MapaJUICIIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleNIbHbIE W IEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKHUs (PUTYphI HA TIIOCKOCTh. [lepnenanKyIapHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIIEHAUKYJISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOI'PDAHHBIE YTJIBL.
CBoiiCcTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAasl IPU3MbI, OOKOBasl U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenue s, TpsSAMOYTOJBHBIN MTapaJICICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMmujia, MPaBUIbHAS U yCEUEHHAS
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBuibHbBIE MHOTIOTPAHHUKM: IIPaBUJIbHAS IIpM3Ma U MpaBUJIbHAs NUPAMUJA,
MpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MPaBUIILHBIN TETpadap, KyO. [IpencraBienue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOAEKASIP U UKOCADP.



Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW NHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMAaTUYECKHUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaXIaHCKoro  obmecTtBa  (BBIOOPHI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON Tpa)kIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKax, TEXHOJIOTHX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu W peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIE ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTHU4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE IOCTYNIKOB U OILIEHKA HMX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTH
JUUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOEKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKUM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MNPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUI 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3adauu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;



IIPOBOJUTE CaMOCTOSITENIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTAMH, SIBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENIFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
IOPOBEIEHHOTO  HAOMIOACHUS, HCCIEAO0BaHMs, OLICHUBAaTh  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpOLECCa, a TaKKE BBIIBUTATh
IIPEATNIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JIJIs PELLECHU 3a/1auu;

BbIOMpaTh UH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLUTIOCTPUPOBATh TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSTEIILHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJsIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
M THMCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUS II0 XOJy peIICHUs 3aJauH,
KOMMEHTHPOBATH MOJIYYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuasnora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YIbTAThI PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUA U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUHN ¢ y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:



BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pelieHus
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMPH PEIICHUU 3aJ1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBICHIATH MPUUUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BATh MPEUMYINECTBA KOMAHJAHOW W WHAUBUIyaIbHON
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIh COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIAI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BHITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPIAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pELICHNH 33a4 U IPOBEJACHUHM MATEMATHUYECKUX PACCYKIECHUM;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJAHO OINEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXIY MPSMBIMH B NIPOCTPAHCTBE, MEXKIAY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPDAaHHUKOB (NpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJIaCCU(pUKaLUY;



CBOOOJTHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUECHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

BBITIOJTHSATH napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITTOTHITE U300pakeHus GUTyp Ha
IJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJIAMU, BBITIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO OINEPUPOBATH MOHITHSIMU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTD,
OCbh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHUMMETPUU PUTYPBI;
CBOOOJIHO OIEPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJIHSATH JEUCTBUS HAJl BEKTOPaMU;

pelmarb 3aJa4yd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0JICHUE T€OMETPUUECKUX BETUYHNH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pelICHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

MPUMEHITh MPOCTEHIIME NPOrpaMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MNpPEOOpPa30BBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexKax U pUCYHKaX;

NPUMEHSTh TOJIYyYEHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallid, MPUMEHSATh HU3YYCHHBIE MOHSATHUS B
mporiecce IMOWCKa pelieHdus MaTeMaTH4YeCKd  CPOpMYJTUPOBAHHOU
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENU C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUYECKUX BEJIMYNH;

UMETh TpeACTaBlieHUuss 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanyecTBo 4acos

Ne HaunmeHoBaHue pa3/iesioB U TeM DaekTpoHHbIe (HU(PPOBHIE)
KoHTpoJbHbIe
n/n NporpaMMbI Bcero oOpa3oBaTe/IbHbIE PeCyPChI
padoThI
1 BBenenue B crepeoMeTpuio 23 1 Resh.edu.ru
B
) 3aMHOE PACIIOJIOKEHHE TPSIMBIX B 6 1 Resh.edu.ru
POCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX H INIOCKOCTEH B g Resh.edu.ru
HPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTI) OPSMBIX U o5 Resh.edu.ru
IUTOCKOCTEH B IPOCTPAHCTBE
VYTIbl M pacCcTOSIHUS 16 Resh.edu.ru
MHororpaHHUKH 7 Resh.edu.ru
BekTopbl B mpocTpaHCTBE 12 Resh.edu.ru
3 HOBTOPGHI/IG, 000011IeHHE U CHCTEMATH3aLHUSI 5 ) Resh.edu.ru
3HaAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6




IHOYPOYHOE IINTAHUPOBAHHUE

Ne i/m Tema ypoka

KoanyecTBo 4acosB

Bcero

KonTtpoabsHbie padoTsl

OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE
1 IJIOCKOCTH, MApaJIJIENIbHBIX MPSMBIX (OTPE3KOB),
Cepe/lMHbl OTpe3Ka

[lonsTHs cTrepeoMeTpun: ToUKa, psimas,
IJIOCKOCTh, MpocTpaHCcTBO. OCHOBHBIE MpaBuia
2 M300paKeHUS Ha PUCYHKE IIJIOCKOCTH,
NapajuIeNIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[TonsTHs: nepecekarouecs MmIOCKOCTH,
3 nepeceKarommecs npsmas ¥ miIocKocTh;
MOJIYTIPOCTPAHCTBO

[TonsATHs: nepecekarouecs MIOCKOCTH,
4 MepeceKaromIrecs npsiMasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, ©300paKeHHe MPOCTEUIINX
5 IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
6 MPOCTPAHCTBEHHBIX (PUTYDP, HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTCPCOMCETPHU U IICPBLIC CIICACTBHA U3
HHUX

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CIICACTBHUA U3
HHUX




AKCHUOMBI CTEPEOMETPUH U TIEPBHIE CICICTBUS U3
Hux. CriocoObI 3a1aHUs TIPSAMBIX U IIJIOCKOCTEH B
npoctpancTBe. O003HAUCHUS MPSMBIX
IUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
MepeCcevYeHUs MOJyICHHBIX TUIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHUN Pa3HBIMU
[[BETAMH

11

N300pakeHne cedeHuil mupaMubl, Kyoa U PU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
[IEpPECEYECHUS MOTYyYEHHBIX INIOCKOCTEH.
PackpammuBaHye IOCTPOCHHBIX CEYEHUN pPa3HBIMU
LBETaMU

12

N300pakeHne ceueHuil mupaMubl, Kyoa U IPU3MBI,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zobpaxkenue
nepeceyeHus MOJyYEHHBIX TIOCKOCTEH.
PackpamBanue MOCTPOSHHBIX CEYSHHUI pPa3HBIMU
[[BETaMHU

13

N300paxenune ceueHnit nmupamuibl, Kyda v pU3Mbl,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zobpaxkenue
IIEpeCEeYEHUS MOJTYyYEHHBIX INIOCKOCTEH.
PackpaimBaHue NOCTPOSHHBIX CEYCHUH Pa3HBIMU
[[BETaMU

14

15

16

Meton cienoB Uit MOCTPOEHUS CEYEHUI

Meton cienoB uist NOoCcTpoeHus ceueHuil. CBoiicTBa
[IEPECEUECHUH NPSIMBIX U IUIOCKOCTEN

Meton crnenos uist NocTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHU N IPSMBIX U INIOCKOCTEN




17

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péopax. CozlaHue BEIHOCHBIX YepTekKe
1 3aIIUCh 111aroB IMOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
Toukam Ha péopax. Co3maHue BHIHOCHBIX YePTEKEH
1 3aIIUCh 111aroB IOCTPOEHUS

19

20

21

IToctpoenue ceuenuil B nupamuze, Kyoe 1no Tpém
ToukaM Ha p&opax. CozaHne BEIHOCHBIX YEPTEKEH
Y 3alKCh 1IaroB OCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexKel
U 3aIIUCh I1aroB MOCTPOCHUS

[ToBTOpenue mnanumetpuu: Teopema o
MPOIOPLIMOHANIBHBIX oTpe3kax. [lomodue
TPEYrOJIbHUKOB

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTtsl B ceueHNSX HA BEIHOCHBIX YCPTEIKAX.
HcTopus pa3BuUTHS INIAHUMETPUN U CTEPEOMETPUH

23

24

25

KonTponbHas padora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBaroniuecs npsamele. [Ipusnakn
CKpeInBaroIuxcs npsmMeix. [lapamiensasie
MpsiMbIE€ B IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOY NapaJlJIEIbHOW TaHHOM IIPSIMOH,
IIPOXOAALIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsMon. Jlemma o
MEPECEUECHUH NapAIIIENIBHBIX IPSIMBIX INIOCKOCTHIO




26

[TapannensHOCTB Tpex NpsMbIX. Teopema o TpEX
napajuieIbHbIX MpsAMbIX. Teopema o
CKPELIMBAOIINXCS MPSMBIX

27

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MapaJuICIbHOTO MPOESKTUPOBAHMSL.
N300pakenue pa3HbIX (GUTyp B mapasieabHON
POEKIUH

28

29

30

[leHTpanbsHas npoeKuus. YTOJI C COHAIIPaBICHHBIMU
CTOpOHAMHU. YTOJ MEXAY IPSIMBIMU

3aaun Ha JOKa3aTeNbCTBO U HCCIIEI0BaHuE,
CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[ToHsATHS: MapauIeTbHOCTD MPSAMOM M TUIOCKOCTH B
npoctpancTe. [Ipu3Hak napaieIbHOCTH MPSIMOU U
rockocti. CBOMCTBA MapalICIbHOCTU MPSIMOM 1
IUIOCKOCTH

31

FGOMeTpI/I‘IGCKI/Ie 3aJa41 Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3aHHBIC C IMAPpAJUICIIbHOCTHIO
MpsAMBIX U ILIOCKOCTEHN B IPOCTPAHCTBC

32

ITocTpoeHnue cedeHus, MPOXOIAUIETO YEPE3 TaHHYIO
IIPSIMYIO Ha YEPTEKE U NapAIUIEIBHOIO IPYron
npsMoi. Pacd€r oTHOImIEHU I

33

34

[TapannenpHas npoekLns, TPUMEHEHNE AJIs
MIOCTPOEHMSI CeYeHUH Ky0a 1 napaesenunea.
CaoiicTBa napajuiesIeNuIe1a U Mpu3Mbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/IBHaKI/I
napaJisiIeJIbHOCTH ABYX MJIOCKOCTEH

35

Teopema o0 mapaJuIeTbHOCTH ¥ € IUHCTBEHHOCTH
MIJIOCKOCTH, MPOXOJSLIEN Yepe3 TOUKY, He




MPUHAICHKALLYIO TAHHON TIJIOCKOCTH U CIEACTBUS
U3 Heé

36

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
[1apaJuIeIbHOCTH MPSIMBIX IIEPECEUEHUs IPU
NIEPEeCEUEHUH BYX MapallIeIbHbIX IIIOCKOCTEN
TpeTben

37

38

CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajvieIbHbIX MPSAMBIX, 3aKITI0OUYEHHBIX MEXKITY
MapajuieIbHBIMU TUIOCKOCTSMH; O MePECCYCHUN
MPSIMOM C IBYMSI TapajuIeIbHBIMU IJIOCKOCTSIMU

[ToBTOpenue: Teopema [Tudaropa Ha rmiockoctu

39

[ToBTOpEHME: TPUTOHOMETPUS NIPSIMOYTOJIBHOTO
TPEyroJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajieJenuIe e

42

[IepneHuKyISPHOCTD NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHaANKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

43

[IepneHMKyISPHOCTD MPSMOM U IIJIOCKOCTH.
[Ipu3Hak nepneHaANKyIIpHOCTH IPSIMOU U
IJIOCKOCTH

44

45

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
MPSIMOM, IPOXOIAIIEN Yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

[1110CKOCTH ¥ NEPIIEHIUKYIISPHBIE UM IIPSMBIE B
MHOI'OTPaHHUKAX




[I1oCcKOCTH M NEPIIEHIUKYIISIPHBIE UM IIPSMBIE B

46 MHOTOTPaHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIAPA U3 TOUKU Ha IPAMYIO

48 Ilepnennukynsap u HaknoHHas. [loctpoenue
NEPIECHIUKYIIAPA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOparHasi)

51 VYron Mexay CKpeIUBAOIIUMHUCA TPSIMBIMU

52 [Touck neprneHauKyISpHBIX MPSAMBIX C IOMOILBIO
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE

54 [Toctpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOM
MIUPaMUJIBI C TOMOLIBIO0 OPTOTOHAIBHOM NPOEKIINH

55 [Toctpoenue ceuennii kyda, MpU3Mbl, IPaBUIbHOM
MUpPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTPaHHHUKU. Pacd€r paccTostHUM
OT TOYKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTossHUi

OT TOYKH JO IIJTIOCKOCTH




CriocoObl OIYCTHTD NMEPIICHANKYIISPBI: CAMMETPHS,

00 CABUT TOYKH I10 NapAJLJIEIbHOU MPSAMON

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTosHu

62 Kontposbnas padota "B3anMHoOe pacrosioxeHue
MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEHME: Yroa MKy NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEINBAOIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTprueckre METObI BBIYMCIEHUS yria MEXIY
MPSIMBIMU B MHOTOIPAHHHUKAX

66 JIByrpanHblil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yria

67 [lepnennukynspHeie miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYIISPHBIX MIIOCKOCTEN
IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;

68 TEeopeMa O MPSIMON NEPECEUEHUS IBYX MIIOCKOCTEN
MEPIEeHIUKYJIAPHBIX TPEThEH IIOCKOCTH
[IpsiMoyronbHbII Napauienenunesn; Kyo;

69 U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajulesenune1a

70 Teopema 0 AMaroHaJIM NPSIMOYTOJILHOTO
napajuleNienune1a u cleCTBUE U3 Heé
CrepeoMeTpHuuecKre U NPUKIATHBIE 3aJa4H,

71 CBSA3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM MPSIMBIX

" IJIOCKOCTH




[loBTOpEHME: CKPELIMBAIOLIUECS NIPSMBIE,

72 IapajulelIbHbIE IIJIOCKOCTH B CTAaHJAPTHBIX
MHOTOTPaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXIY
CKPEILMBAIOIUMUCS IPSIMBIMU B IIPOCTBIX
CUTyaLUsAX

74 PaccrosiHre OT TOUKH /10 IIIOCKOCTH, PACCTOSIHUE OT
MPSAIMOM 0 IIJIOCKOCTH
Brruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpanHblii yroj, HEpaBEHCTBA ISl TPEXTPAaHHBIX

76 yrioB. Teopema [Iudaropa, Teopembl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia

77 DneMeHThI ChepPUIEeCKON TeOMETPUH:
reojie3nYecKue JIMHUYU Ha 3emiie

78 KontponbHast pabota "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHu "MHOrorpaHHHK U €To
JJIEMEHTHI"

80 [Mupamuna. Buast nupamun. [lpaBuibsHas nupamuaa

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMolt napainenenunen, NpsMOyroJIbHbINA
napajuienenumnesa, Kyo

83 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa

84 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa.

HpaBI/IHBHBIe U MOJYIIPAaBHUIILHBIC MHOT'OTPAHHUKA




85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1
86 [TonsTHE BEeKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBusno mapamnenenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
o1 Paznoxenue BeKTf)pa 1o 6a3ucy TpEéx BEKTOPOB, HE 1
JISKAIIUX B OJIHOM TJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
03 Brruuciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1aun ¢ BEKTOPaMH 1
95 [Ipocreiimme 3a1aun ¢ BEKTOPaMH 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Tpocreiimme 3a1a4un ¢ BEKTOPaMH 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
100 HToroBast KOHTpOJIbHASA paboTa 1
101 Hrorosas koHTpOIBHAS paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. 'eomerpus, 10 kinacc/ Mepansak A.I'., Homuporckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemienue»
I'eometpust, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe odmectso «M3narensetBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

3uB b.I'. Jlunaktnueckue marepuansl. ['eomerpusd. 10 kimacc.- M.:
IIpocsemenne, 2009.

3uB b.I'. lunaktnueckne marepuainsl. ['eometpus. 11 kmace.- M.
[Tpoceewmenune, 2009.

3uB b. I'., Meiinep B. M. 3agaun no reomerpun. 7-11 kiaccsl. - Mockaa.

[Tpoceemenune. 2003.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

* http://window.edu.ru/ DnekrponHast 6MOIMOTEKA YICOHUKOB U
METOJIMYECKUX MATePUATIOB

* http://www.math.ru Marepuainsl o MmaTeMaTuke B ETuHON KOJUTEKIIMK

U poBBIX 00pPa30BATEIBHBIX PECYPCOB



* http://www.bymath.ne t 'azera «Maremaruka» M3naTenbckoro goma
«IlepBoe ceHTAOps

* http://www.uztest.ru 3agauu o reomeTpun: HHPOPMAIIMOHHO-TIOUCKOBASI
cucTeMa

* http://www.problems.ru KommnsiorepHas MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Maremaruka. [llkona. Byaymee. Caiit yanrens
mareMatuku A.B. [lleBkuna

* http://www.etudes.ru Maremarnaeckoe 0Opa3oBaHUe: POIILIOE U
Hacrosiee. MHTepHeTOMOINOTEKA 110 METOIMKE MPENOAaBaHUsI MaTEMATUKU
* http://www.exponenta.ru ITopran Allmath.ru — Bes MmaTematuka B 0JJHOM
MecTe

* http://www.allmath.ru ITpuknagnas MaTeMaTHKa: CIIPAaBOYHHK
MaTeMaTUIECKHUX (POPMYII, MPUMEPHI U 3a1a4H C PEIICHUSIMU

* http://math.rusolymp.ru 3agaunuk 1 MOArOTOBKH K OJUMITHAIAM 10
MaTeMaTHKE

* http://tasks.ceemat.ru 3anumarenbpHas MareMaTika — OJIMMITHAIBI, UTPBI,
KOHKYPCHI TI0 MAaTeMaTHKeE JIJIs TKOJbHUKOB

« http://www.math-on-line.com MaremaTndecKkue OIMMITHAIbI IS
IIKOJIBHUKOB

* http://www.olimpiada.ru Matematnueckue OJUMIIHAIBI K OJIUMITHATHBIC

3aa4n
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