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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBnsieTcss ogHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHus, TaK KakK O0O0ecneunBaeT BO3MOXHOCTb H3Y4YEHUs
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TMPEAMETOB
ryMaHUTapHOTO HuKia. [IocKOMbKY JOrHuecKkoe MbIIUIeHHE, (HOPMUPYEMOE TTPU
U3YYCHUU  OOYyYarOIIMMHUCSA  TOHSATHHHBIX  OCHOB  T'€OMETPHH,  IPHU
JI0Ka3aTebCTBE TEOPEM H MOCTPOCHHUH LIETTOYKH JIOTUYECKUX YTBEPKICHUH MPU
peIIeHNU TeOMETPUUECKUX 3a71a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3HI
HETIOCPEJCTBEHHO MCIIONB3YIOTCS MPU PEIICHUH 33]a4 €CTECTBEHHO-HAayYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpaMmbl yueOHoro Kkypca «l'eomerpus» Ha
yrIyOJIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
O0yJarommxcs MpU H3YyYCHUH TEOMETPUHU, KaK COCTaBISIONICH MpEAMETHON
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obecredueHue BO3MOKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs OoJiee TITyOOKHUX T€OMETPUUYECKUX 3HAHUU |
JOCUCTBUM, CHEMU(PUUHBIX TE€OMETPHH, M HEOOXOAMMBIX Ui YCHEIIHOTO
npodeccuoHanbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIOJIb30BaHHEM
MaTeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T'€OMETpUH Ha YrIIyOJEHHOM YPOBHE,
pPaCIIMPSIONIMMY U YCHIIMBAIOIMIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacipeHre NpeACTaBICHUsI O TEOMETPUN KaK YaCTH MHPOBOHM KYJIBTYPHI
1 popMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPY>KAIOLIUM MUPOM;

¢opMHpOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak o
BKHEHIINX MAaTeMaTHYECKUX MOJEIISX, TO3BOJISIONIUX OMUCHIBATh U M3Y4aTh
pasHble SIBIICHUS OKPYXAIOIIEro MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazaeny «CtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

(¢opMupoBaHuEe  YMEHHUS  BIaJeTh  OCHOBHBIMH  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS OKa3bIBaThb TEOPEMbl U HaXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUS 3a/a4;

(dopMupoBaHHE YMEHHUS paclo3HaBaThb Ha YEpTeKax, MOJEIIX U B
peaJlbHOM MHpPE MHOTOTpAaHHUKA M Tella BpallleHus, KOHCTPYHUPOBATh
reOMETPUYECKUE MOJIEIH;



dbopmupoBaHue MOHUMAHUS BO3MOKHOCTH AKCOMaTUYECKOTO
MOCTPOCHHUSI MATEMaTUYECKUX TEeOopuid, (QopMHUpOBaHME TOHUMAHUS POJIHU
aKCUOMATHKH MPU MPOBEJICHUH PACCYKICHU;

dbopMupoBaHue yMEHUs BIaJETh METOJaMU JOKA3aTEIbCTB U aITOPUTMOB
pelieHus, yMEHUs: UX MPUMEHATh, MPOBOJAUTH JI0Ka3aTelIbHbIE PACCYXKICHUS B
XO0JIe peLICHUs] CTEPEOMETPUYECKUX 3ajJad W 3a7a4 C M[PaAKTHUYECKUM
cojepkanueMm,  (GopMupoBaHHME ~ TPEACTaBIECHUS O  HEOOXOJUMOCTHU
JI0OKa3aTebCTB TMPU OOOCHOBAHWUM MAaTEMAaTHYECKUX YTBEPXKICHUW U POJIU
aKCMOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN oOydJaromuxcs, [1I03HAaBaTEILHOU AKTHUBHOCTH,
UCCJIEOBATEIBLCKIUX YMEHHUM, KPUTUUYHOCTU MBIIUJICHUS, UHTEpEca K U3YUCHUIO
T€OMETPHH;

dbopmupoBaHue (G YHKITMOHATBHOM I'PaMOTHOCTH, peeBaHTHOM
rCOMETPUHM: YMEHHS PAacCloO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHSATHH,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX J>KU3HEHHBIX CUTYyalUsAX U TpHU
U3YYCHUH JPYTUX Y4eOHBIX TIPEJAMETOB, MPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAHMS PEANbHBIX CHUTYallMil, WCCIeI0BaHUs
MOCTPOCHHBIX MOJIeJIEH, MHTEPIIPETAIIMHU TIOTyUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEP)KATEIbHBIMU JUHUSAMU y4eOHOTO Kypca «I eomeTpus»
B 10-11 xmaccax spustorcs: «lIpsMble W TJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BeKToppl W KOOpAWHATHI B
IPOCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHSITHSIMU», PEICBAHTHBIMU T€OMETPUU Ha yriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPKaTeIbHBIM JIMHUAM Y4eOHOTO Kypca,
a ¢dopMHpOBaHUE JIOTHUYECKHMX YMEHUN pacupenensieTcss HE TOJbKO IO
colepKaTeNbHBIM JUHUSIM, HO ®W 10 Tojam oOydenus. Coaepkanue
o0pa3oBaHWsA, COOTBETCTBYIOI[EE TPEAMETHBIM pe3yjbTaTaM  OCBOCHUS
®denepanpHO paboueld MPOTrpaMMBbl, PACIpPEACIEHHBIM IO ToJaM OOYyUYeHUS,
CTPYKTYPHPOBAaHO TakuM  0O0pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOTIPOCaM OOydYaromuecs: o0pamaiich HEOTHOKPaTHO. DTO
MO3BOJIIET OPraHMW30BaTh OBJIAJICHUE TEOMETPUUYECKUMH TMOHATUSIMU U
HABBIKAMH TIOCIIEJIOBATEIPHO M TOCTYIMATENhHO, C COOJFOJICHHEM MPHUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE€ 3HAHUSA BKIIOYaTh B OOIIYyI0 CHUCTEMY



TCOMETPUYCCKUX TPEICTABICHUNA OOYUYAIOIIMXCS, pacHIupsisi U yriayomss e€,
o0pa3yst IPOYHbIC MHOXXECTBECHHBIC CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE TIO3BOJISICT:

co3nath ycioBus g auddepeHnHanv  O0ydeHHs, TOCTPOCHUS
WHIUBUAYAIBHBIX 00pa30BaTeNbHBIX MPOTrpaMM, OOECTeuuTh YriayOonéHHoe
M3Y4YCHHUE TEOMETPHH KaK COCTaBJIAIONIEH yaeOHOTo IpeaMera « MaTemMaTrKay;

MOJITOTOBUTHh OOYYAIONIUXCSI K TPOAOHKCHUIO M3YYCHHUS MaTeMaTHKH C
yuéToM BbIOOpa Oyayiei nmpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3ydenue yueOGHOro Kypca «['eomeTpus» Ha YriiyOJ€HHOM YpOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpEeCceKaroluecs,
napajuieibHble M CKpeluBarouuecss mnpsmble. [IpU3Haku CKpenyuBarONIMXCs
npsMmbiX. [lapannenbHOCTh MPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieibHble TPSAMBbIE B MPOCTPAHCTBE, MNAPAICIBHOCTh TPEX TMPSIMBIX,
napajuieIbHOCTh NPsIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIbHOE
npoeKTUpoBaHue, u3zoOpaxenue Quryp. OCHOBHBIE CBOMCTBa MapaIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapaiebHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPSIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHBIE (GUTYpHI Ha
IJIOCKOCTH: TETpa’ap, Mapajuiesienunes], HOCTPOEHUE CEUCHHI.

[lepnieHAUKYJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHANKYISIPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, MPSIMbIE NapaJljieJIbHblE U MNEPIEHAUKYISPHbIE K MIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOi
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHauKyNIssp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JIO0 TUIOCKOCTH,
pPacCTOSIHHE OT MPSMOM 10 TUIOCKOCTH, TpPOEKIHs (UTYphl HAa TUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
wiockocre. Teopema o TpE€X NepHEeHAUKYIIApax.

VYTIiael B IPOCTPAHCTBE: YIOJl MEXKAY MPSMOM U IJIOCKOCTBIO, IBYTPAHHBIN
yIoJ, JIMHEWMHBIA yroJl JABYTPAHHOTO yrijia. TpEXTpaHHBII M MHOTOTPAHHBIE
yribl. CBOMCTBA IUIOCKMX YIJI0B MHOTOrpaHHoro yria. CBOWCTBa MIIOCKUX H
JBYI'PaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrOrpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKIOHHAsS TPHU3MBI, OOKOBas W TMOJHAas TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npsAMOYTroJIbHBIM Napajjieienune] U €ro CBOMCTBa.
Kparwaiimime mnyTh Ha NOBEpXHOCTM MHOIOTpaHHUKa. Teopema DJiinepa.



[IpoctpancTBenHas teopema Iludaropa. Ilupammpa: n-yronpHas nupamuja,
npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIBLHOM NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIpU3Ma U
[IpaBWIbHAs NUpaMuzAa, IIpaBWIbHAs TPEYrojbHAs INHUpaMUAa U IPaBUIBHBIN
TeTpa’ap, kyO. IlpeacraBieHune O NpaBUIBHBIX MHOTOT'PAHHHUKAX: OKTajJp,
NOAEKadAP U UKOCAP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OGOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSAMOM MPU3MBI,
IUIONIalb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOW MHPAMMIIBI,
TeopemMa O IUIOLIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsS B NPaBUIBHOM MHOTOIPaHHUKE: CHUMMETPUS
napajulesenuneaa, CUMMETPUs MPAaBUIIBHBIX IPU3M, CUMMETPHUS IPABUIIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpPAa, BEKTOpBbl KOJUJIMHEApPHBIC, COHAIIPABICHHBIE U IIPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOpbl. PaBEHCTBO BEKTOpOB. JIEUCTBUA C BEKTOpaMU:
CJIO)KEHME U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJIOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha yucio. [lonsatue koMrmuiaHapHele  BeKTOpbl.  [Ipu3Hak
KOMILUTAHApHOCTU TPEX BekTOpoB. [IpaBmino napamwienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpam. IIpsMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpPAMHATAMU BEKTOpPAa M KOOPAMHATAMM TOYEK. YIOJI MEXKIY BEKTOPAMH.
CkassipHOE IPOU3BEIEHHE BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[ToHATHA: UTHIMHAPUYECKAS NOBEPXHOCTb, KOHMYECKAs MOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 0OO0pa3yrolue MOBepxXHOCTeW. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammuoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BpalieHus Ha MiockocTh. Pa3BépTka mummHapa u konyca. CummeTrpus chepsl u
mapa.



O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO TMapajuiesnenunesaa u ciaeActBus u3 He€. OO0bEM mpsaMoil u
HAaKJIOHHOW MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OO0BEM 1mapa u
[IapOBOr0 CErMEHTA.

KomOunanuu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHasi B
UWIMHAP, ONUCaHHas OKojo IwinHapa. llepeceuenue cdepbl m mapa c
mockocThio. Kacanue mapa u cepsl muockocTbio. [loHsITHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJO
BpalllCHHUS.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIAJIEH MOBEPXHOCTEN
nonooHsix Quryp. IIpeobpazoBanue nmomodbusi, romorerusi. Pemenue 3aaad Ha
TUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoenue ceyeHU MHOTOIPAHHUKOB M TeNl BpAIEHUS: CEYCHUs
IIMHIpa (mapajuieibHO W MEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHYyca
(mapasuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOABbl TIOCTPOEHHUSI CEYEHUW: METOJ  CJIEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYILIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauumu Haja BekTopamHu. BekTtopHoe
YMHOKE€HUE BEKTOpOB. CBOICTBa BEKTOPHOro yYMHOKEHHs. lIpsimoyronbHas
CUCTEMa KoOpAuHAT B mpocTpaHcTBe. KoopnuHaTel BekTOpa. PasnoxeHue
BekTOpa 10 ©Oasucy. KoopaWHAaTHO-BEKTOPHBIM METOA TMPH  PEHICHUH
r€OMETPUYECKHUX 33/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: mpoctpanctBa. OtoOpaxkeHus. [[BrkeHuUss U paBEHCTBO PUTYp.
OO6mue cBoiicTBa ABMKCHWUM. BHIBI JBWKCHUH: NapaJieIbHBIA IEPEHOC,
LEHTpaJbHasi CUMMETpHS, 3€pKajibHas CUMMETpPHUS, MOBOPOT BOKPYT MPAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaskaaHcKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]P, SIBJICHUH,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHI W APYroe), yMEHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KJaHCKOW MICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHUKU, [ICHHOCTHOE OTHOIIIEHUE
K JIOCTIKCHHMSIM POCCHUHUCKHUX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKON
IIKOJIbI, WCIIOJIB30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUSA,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKu U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILLIECHHE K MHUPY, BKIIOYas 3CTETUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHUPOBAHHOCTh YMEHHUS TIPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJsipHas (pu3ndeckas aKTHBHOCTH), (PU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIE€ATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun M peanu30BbIBATH COOCTBEHHBIE >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphl, MOHUMAHHE BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJlbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIaCTH OKPY’KAIOIIEH Cpelibl, IJITAaHUPOBAHHUE MOCTYIIKOB U OLEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAayKd M  OOINECTBEHHOW TMPAaKTHKW, T[OHUMaHUE
MaTEMAaTUYECKON HAyKU Kak c(hepbl YeIOBEUYECKOW AESTENbHOCTH, ITAINOB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTHUKA M MaTeMaTH4YEeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIECTBIISAITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JeicTBU:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHWH MEXKAY TMOHATHAMH, (HOPMYJIUPOBATH
OMpEICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccuuKaIlui, OCHOBaHUSA [IJI1 OOOOINEHWS W CpPaBHCHHS, KPUTEPUU
MPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYJIMPOBATH U  MPeoOpa3oBBIBATh  CYXKICHHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbBIC, €IMHUYHbBIC, YACTHBIC U 00II1e, YCIOBHbIC,

BBISIBIIATH ~ MAaT€MaTHUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MpOoTUBOpeUns B (pakTax, JaHHBIX, HAOIIOJCHHUAX U YTBEPKIACHUIX, MpeIJiaraTh
KPUTEPUU JJI BBISABICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHI;



JieNaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX WU
MHIYKTUBHBIX YMO3AK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

IIPOBOJINTh CaMOCTOSITEJIHO JI0OKa3aTeNbCTBA MaTeMaTH4ECKHUX
YTBEP)KJIEHUN (IIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJIUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYKJICHHSI U BBIBOJBI;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIIHUA €  YYETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBare/ibckue 1eicTBHSA:

UCITIOJIB30BATh BOMIPOCH!I KAK MCCIENOBATEIbCKUI MHCTPYMEHT INO3HAHMS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIEeMYy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MMO3ULNIO0, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIJTAHUPOBAHHbIN AKCIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObEKTa,
ABJICHUS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MeXAy O0ObeKTaMu,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, MCCIEA0BAaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000ILEHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCA, a TAKXKE BBIJBHUraTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH J1e(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U IS PELICHUs 3a/1a4u;

BBIOMpaTh  MHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPECTABICHNUS;

CTPYKTYpUPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INYHbIX (HopMax,
WJLTIOCTPUPOBATh IPaPUUECcKH;

OLICHUBATH HaJEKHOCTh uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXIAEHUS B COOTBETCTBUU C
YCIIOBUAMM U LEISIMU OOILIEHUs, ICHO, TOYHO, TPAMOTHO BbIpakaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS IO XOAY PEIICHHUS
3a/1a4l, KOMMEHTHPOBATH MMOJIYyYECHHBIA PE3yJIbTaT;

B X0J1e 00CYXIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3aJadyd, BBICKA3bIBaTh MJIEHU, HALEJICHHbIE Ha TMOUCK
pELIEHNs, COMOCTABIIATh CBOM CYXKIEHHUSA C CYKICHHSIMHU JIPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(GopMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OPEACTABIATh  PE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCIIeIOBAaHUs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpATh (hOpMAT BHICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

Pery/isiTUBHBIE YHUBepPCAJIbHbIE YUeOHbIE TeHCTBHS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BHIOMPATh CIIOCOO pelIeHHUsI
C y4éTOM HUMEIIIUXCA PEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHH € Y4ETOM HOBOW
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJaJ€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH Kak OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJSL MpoIlecca U pe3yibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBl JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh W  HCHOJB30BaTh  NPEUMYyIIECTBa  KOMaHIHOW U
WHJMBUAYabHOW PaOOThl NpH pEUICHUWU Y4eOHBIX 3aJad, MNPUHUMATH LEJb
COBMECTHOW JEeATEIHHOCTH, IJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTatr
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;



y4acTBOBATh B IPYNMNOBBIX (hopMax padboThl (00CykaeHus1, 0OMEH MHEHHUIA,
«MO3rOBbI€ IITYPMbD» UM WHBIE), BBIIOJHATH CBOK 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEHUCTBUS C APYTMMH YI€HAMH KOMAaH/bl, OLEHHUBATH
KauecTBO  CBOEr0  BKJaAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(hOpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTC:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHATUSIMHU CTEPEOMETPUU TIPH
pelieHny 3aa4 U MPOBEICHUN MAaTEMAaTUUECKUX PACCYKICHUIM;

e TMPUMEHSTH AKCUOMBI CTEPEOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1a4;

e KJacCU(DUIIMPOBATH B3AUMHOE PACITOJIOKEHHUE TIPSAMBIX B IPOCTPAHCTRE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHITUSMH, CBSI3AHHBIMH C yrjaMHd B
POCTPAHCTBE: MEXKAY MPSMBIMU B TPOCTPAHCTBE, MEXIY MPSIMOU H
IUIOCKOCTBIO;

e CBOOOJIHO OTEPUPOBATH MOHATUAMHU, CBI3aHHBIMUA C MHOTOT'PaHHUKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUJbI MHOTOIPAHHHUKOB (IIPU3MA,
UpaMKIa, MPSMOYTOJIbHBIN Napasuiesenumnes, Kyo);

e KIacCU(PUIMPOBATH MHOTOTPAHHUKH, BBIOMpass OCHOBaHUA IS
KJIacCU(pUKAITUY;

e CBOOOJIHO OIEPUPOBATH TMOHSATUSMH, CBSI3AaHHBIMH C CEUCHHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

e BBINOJNHATH  MapajieIbHOE,  IEHTPAJbHOE U  OPTOTOHAIHHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOITHATH H300paKEHUS
buryp Ha MIOCKOCTH;

e CTPOUTH CEUEHHMS MHOTOTPAHHHUKOB  pa3JIMYHBIMU  METOJAMHU,
BBINIOJIHATh (BBIHOCHBIEC) IUIOCKHME YEPTEXKH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BU CBEPXY, COOKY, CHH3Y;

e BBIYHCIATH IUIOIMIAJA TMOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupamu/ia), FTeOMETPUUECKUX Tell C MPUMEHEHUEM (pOpMYJ;

e CBOOOJIHO ONEPHPOBATH TMOHATUSIMH: CHMMETPUS B TPOCTPAHCTBE,
HEHTP, OCb M IUIOCKOCTb CHUMMETPUHM, UEHTP, OCb U ILJIOCKOCTh
CUMMETPUH (PUTYPHI;



CBOOOJIHO OMEPUPOBATH MOHIATUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH AEHUCTBUA HaJl BEKTOPaMU;

peliarth 3aJayd Ha JO0KAa3aTelbCTBO MAaTEMaTUYECKMX OTHOUICHHN H
HaXO0XJIECHUE F€OMETPUUECKUX BEIIMYUH, TPUMEHSA U3BECTHBIE METOBI
IpU PEHICHUM MaTEMAaTHYECKUX 3a/lad TMOBBIIIEHHOTO U BBICOKOIO
YPOBHS CJIOKHOCTH;

NPUMEHSATh MPOCTEUIIINE MPOrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI TPU PEHIEHUH CTEPEOMETPUUYECKUX
3a1ay;

U3BJICKATh, MPEOOPA30BLIBATH W WHTEPIPETUPOBATH HHEGOPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTrypax, MpeJCTaBICHHYIO Ha
YyepTexax U pUCyHKax;

NPUMEHSATH TMOJYYEHHbIC 3HAHUS Ha TMPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATH PEATBHBIE CUTYALIMH, PUMEHITh U3YyUYECHHBIEC MOHATHUS
B TIpPOIIECCE TOUCKA PEIICHUS MaTeMaTU4ecKu ChOpMYTUpPOBAHHON
po0JIeMbl, MOJIETTUPOBATh PEaNbHbIE CUTYallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCII0JIb30BAHUEM
FeOMETPUYECKUX TIOHATHM M TeopeM, ammapaTra aireOpbl, peliarb
PaKTUYECKUE 3a7auM, CBA3AaHHBIE C HAXOXKICHUEM T€OMETPUUYECKHUX
BEJINYMH;

UMETh TpeICTaBlIeHUs] 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJIHO OIEpUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IFJIMHIAPUYECKOM,
KOHUYECKON M Cc(epruecKOil MOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI
MOJTY4CHHS;

ONEepUpOBaTh TOHSTHIMH, CBS3aHHBIMH C TeJlaMHd BpalleHUS:
[WIHHJIPOM, KOHYCOM, cepoii U Iapom;

pacmo3HaBaTh Teia BpaiieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUS TEJl BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;
BBIYUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaIICHUS,
00BEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaICHUS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYT;



CBOOOJIHO OMNEPUPOBATH TMOHSTUSIMHU, CBSI3AHHBIMU C KOMOMHAIUAMH
TeJd BpalleHUs U MHOTOTPAHHHKOB: MHOTOIPAHHUK, BIUCAHHBIA B
cdepy 1 OnUCaHHBIN 0KOJIO0 cepbl, chepa, BIUCAHHASI B MHOTOI'PAaHHUK
WJIM TEJIO BpalleHUS;

BBIYHUCIISITh COOTHOIICHHUS MEXKIY IUIOMAAIMH TIOBEPXHOCTEH W
00BEMaMH TTOJIOOHBIX TEJT;

u3o0paxaTh u3ydaeMmble (DUTYPHI, BBINOJIHATH (BHIHOCHBIE) IUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, WHTEPIPETUPOBATH W MNPeoOpa3oBbIBaTh MHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEJCTABICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApPTOBOM CHCTEME KOOPAMHAT;
pelmaTh TEOMETPUUECKHE 3aJlaud Ha BBIYUCICHUE YIJOB MEXKIY
OPSAMBIMA M IUIOCKOCTSIMH, BBIYHMCIIEHHE PACCTOSSHUA OT TOYKH JI0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METOJa IIPH PELICHNH;

CBOOOJTHO OINEpUpOBaTh MOHATUSMH, CBSI3AaHHBIMH C JBIKEHHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBMXKECHUM;

BBITIOJHATh W300paK€HHMs] MHOTOTPAHHUKOB U TEJ BpAIEHUS TMpU
MMApAUICIIBHOM TMEPEHOCE, LEHTPAIbHOW CUMMETPHUH, 3EpPKaJIbHOU
CUMMETPHUH, IPU TIOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB W TE€JI BpAIICHUS: CEUYEHUs
HUIMHApPa (MapaJulebHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanienbHble OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPLIMHY), CEUCHUS
mapa;

UCIIOJIb30BATh METOJbl MOCTPOCHHSI CEUEHHIl: METOJ CIEI0B, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUSA, METO/]I IEPEHOCA CEKYILIEN IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeOMETpUUECKHUE (DAKTHI IS PEIICHUS] CTEPEOMETPUUECKIX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
IIPUMEHCHHMS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTth 3aJayd Ha JOKa3aTeJIbCTBO MAaTEMAaTHUUYECKUX OTHOIICHUH H
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;



MIPUMEHSATh MPOrPaMMHBIE CpeacTBa U JNEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PELNICHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHSATh TMOJYYEHHbIE 3HAHUA HA MPAKTUKE: CPaBHUBAT,
AHAIU3UPOBATh M OLECHMBATh pEaJbHBIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PELICHUS
MaTeMaTU4YeCKu  C(HOPMYJIMPOBAHHOM  TpPOOIEMBbI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd Ha SI3BIKE TEOMETPHUM, UCCIEA0BATH MTOCTPOCHHBIE
MOJENHN C HCHOJb30BAHUEM T€OMETPUUECKUX IOHATHM U TEOpEM,
annapara anreOppl, peliarh MpakTUYeCKUe 3a/Jaud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBIeHHs] 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM YacTH (GyHIAMEHTA PA3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
N KosmmuyecTBo yacos
DJIeKTPOHHbIE
n| HauMeHoBaHue pa3aesioB u (undposrbie)
KoHTpoJuabsH IIpakTHyeck
/ | Tem mporpamMmblI Bcero o0pa3oBaTejbHbIE
ble padoThI ue padoThl
n pecypchbl
Brenenue B crepeoMeTpuio 23 1
B3anmHoe pacnionoxeHue 5 1
MPSIMBIX B IPOCTPAHCTBE
[TapanienbHOCTb NPSAMBIX U 3
IJIOCKOCTEN B IPOCTPAHCTBE
[leprnieH TUKYIAPHOCTD
MPSIMBIX | IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTl U paccTOsHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B mpocTpaHCTBE 12




[ToBTOpenue, 06o0IICHNE U
CHUCTEeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102




11 KJIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uudpossbie)
I | pa3iejioB H TeM Kontposbusl | IlpakTuyecku
Bcero o0pa3oBaTejibHbIE
/| mporpammsl € paboThI € pabdoThI
0 pecypchl
1 AHauTHYECKAS 15 1
TEOMETPHUSI
[ToBTOpEHME,
9 0000mIeHNE 1 15 1
CUCTEMaTH3AITUS
3HaHUHI
3 O0BEM MHOTOTPAaHHHKA 17 1
4 Tena Bpamenus 24 1
IInmomanu
5 MMOBEPXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBYoKEHUS 5 1
IToBTOpEHME,
600
7 o0o0mieHue u 17 5
CUCTEMaTHU3aIus
3HAaHUU
OBUIEE KOJIMYECTBO 102 8 0




YACOB I10
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Nu KoaunuecTBO 4acoB

i DJIeKTPOHHbIE
ara

I KounTtpoJsb ungpoBbie

Tema ypoka Bcee P IIpakTnuec U3Y4CH

HbIE o0pa3oBaTeibH

ro Kue padotbl | M

I padoThI ble pecypchl

~

OcHOBHBIE TIpaBUIIA
M300paxKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapauIeNIbHbIX 1
MPSMBIX (OTPE3KOB),
CepeInHbl OTpE3Ka

[TonsTusa crepeomeTpuu:
TOYKa, TPsAMasi, IJIOCKOCTbh,
npocTpaHcTBO. OCHOBHEBIC
MpaBUJia U300paKeHHS Ha 1
PHUCYHKE IJIOCKOCTH,
MapajuIeNIbHBIX MPSMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka




[Tonatusa: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOIINECS
IpsiMast ¥ IJIOCKOCTB;
IIOJIYIIPOCTPAaHCTBO

[Tonatusa: nepecekaromuecs
IIJIOCKOCTH, TMIEPECEKAIONTUECS
IpsiMast ¥ IIIOCKOCTB;
MIOJIYIIPOCTPAaHCTBO

MHororpaHHukH,
n300pakeHUE TTPOCTEUITUX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHoOrorpaHHuKH,
M300paxkeHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMETPUH U
TNICPBLIC CICACTBUA U3 HUX




AKCHOMBI CTEpEOMETPHU U
IIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U
MIEPBBIE CIE/ICTBUS U3 HUX.
CriocoObl 3a1aHUs TPSIMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIJIOCKOCTEMN

10

N3obpaxenune ceueHnit
MUPaMU/IbI, Ky0a ¥ TTPU3MBEI,
KOTOPBIE MMPOXOIST Yepe3 Uux
pé6pa. N3obpaxenue
MepeCceYCHMS TOTYICHHBIX
IIocKocTei. PackpammBanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMH [IBETAMHU




11

N3o00paxkenue ceucHmit
MUPaMHUJIBI, Ky0a U IPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 UX
pébpa. U3obpaxenue
MepeceyeHms MOTyIEHHBIX
II0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMH LIBETaMU

12

N3obpaxenune ceueHnit
MUPaMU/IbI, Ky0a ¥ IPU3MBEI,
KOTOPBIE MMPOXOISAT Yepe3 Uux
pé6pa. U3obpaxenue
MepEeCeYCHMS TOTYICHHBIX
IIocKocTel. PackpammBanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMH [IBETAMHU




13

N3o00paxkenue ceucHmit
MUPaMHUJIBI, Ky0a U IPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 UX
pébpa. U3obpaxenue
MepeceyeHms MOTyIEHHBIX
II0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMH LIBETaMU

14

MeTtox ciienoB Ui
MOCTPOEHUS CEUCHU M

15

Metox cinenoB i
MOCTPOEHHUS CEUCHUH.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

Metox ciienoB i
MMOCTPOCHHUS CEUCHUH.
CBolicTBa nepeceyeHuit
MPSMBIX U IJIOCKOCTEH




17

[ToctpoeHune ceueHuit B
nupamuzie, Kyoe no Tpém
To4kaMm Ha péopax. Co3zmaHue
BBIHOCHBIX YEPTEKEH U 3aIiCh
1arOB MMOCTPOEHUS

18

[ToctpoeHune ceueHuit B
nupamuze, Kyoe mo Tpém
ToukaM Ha p&€opax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
IIarOB MMOCTPOSHUS

19

[ToctpoeHune ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha p&opax. Coznmanue
BBIHOCHBIX YEpPTEKEH U 3aInCh
1aroB MOCTPOCHUS

20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aInCh
1aroB MOCTPOCHUS




21

[ToBTOpEHME TUTAHUMETPHH:
Teopema o
IIPOMOPLIMOHAIBHBIX OTPE3KAX.
[ToroOue TpeyrobHUKOB

22

[ToBTOpEHME TUTAHUMETPHN:
Teopema Menenas. Pacuersl B
CEYECHMAX HA BBIHOCHBIX
yeprexax. Mcropus pazButus
IJJAHUMETPUU U
CTEPEOMETPUH

23

KontponbHas padoTa
" AKCHOMBI CTEPEOMETPUH.
Ceuenns"

24

Bsaumnoe pacnosoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpermuBaroriecst mpsiMble.
[Ipu3Haku CKpEIMBAIOIIUXCS
npsameix. [lapannenbabie
MpsIMbIE B IPOCTPAHCTBE




25

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
MapayIeIbHON TaHHOU
IIPSIMOM, IPOXOJAILEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIeXKalen Ha JTaHHOU IIPSIMOM.
Jlemma o nmepeceyeHun
NapajuIebHbIX IPSIMbIX
MJIOCKOCTBIO

26

[TapamensHOCTB Tpex
npsaMeIX. Teopema o TpEx
MapajuieNbHbIX TPSIMbIX.
TeopeMa 0 CKpeIMBaOIINXCS
MPSIMBIX

27

[TapannensHoe
npoektupoBanue. OCHOBHbBIE
CBOICTBA MapajieIbHOTO
MIPOEKTHPOBAHMUSI.
N3o006paxkenue pazHbIX Guryp
B MMapaJlJIeIbHON MPOECKIIUU




28

[lenTpanbsHas mpoekuus. Yromu
C COHAIIpaBJICHHBIMU
CTOPOHAMH. YTOJ MEXIY
MPSIMBIMH

29

3amauu Ha I0Ka3aTeIbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/ICM pr[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapamienbHOCTh
MPSAMOU U TIJIOCKOCTH B
npoctpanctse. [Ipu3znak
MapaJyIeIbHOCTU MPSIMOM 1
mockoctu. CBoKcTBA
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

FGOMeTpI/I‘-ICCKI/IC 3aJa44 Ha
BBIYHCJIICHUC U
J0Ka3aTCIbCTBO, CBA3aHHBIC C
MapaayiCIbHOCTBIO IIPAMBIX U
IUIOCKOCTEHN B MMPOCTPAHCTBE




32

[Toctpoenue ceueHus,
MIPOXOJAIIETO Yepe3 NaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapaJuIEIbHOTO APYron
npsMoM. Pacy€r oTHOIMIEHUI

33

[TapamnensHas npoexkuus,
MMPUMCEHCHUC I ITOCTPOCHU A
ceueHuit kyda u
napautenenumnena. CBoiicTBa
napajuiefienune1a u IpusMbl

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haku napamienbHOCTH
JIBYX TJIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIICH Yepe3 TOUKY, He
MPUHAIISKAIILYIO TaHHOU
IJIOCKOCTH M CJIEJCTBHUS U3
Hee




36

CpoiicTBa napauieabHbIX
IIJIOCKOCTEM: O
MapajyuIeIbHOCTH MPSAMBIX
IepeceyeHus npu
[IEPECEUEHUH JIBYX
NapajulebHbIX IIOCKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
napajuieNbHbIX IPSIMBIX,
3aKIIFOYEHHBIX MEXIY
napaieIbHbIMU

IIJIOCKOCTAMM; O IIEPECCUCHUU

NPAMOM C AByMS

napajjiCJIbHbIMHU IINIOCKOCTAMHA

38

[ToBTOpEHue: Teopema
[Mudaropa Ha naockocTu

39

[ToBTOpEHUE: TPUTOHOMETPHS

IpsAMOYT'OJIbHOT'O
TPEYIrOoJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaesnenumnena




41

Brrunciienue 1uiiH OTPE3KOB B
KyOe ¥ psMOYTOJIbHOM
napajuieJenuIene

42

[lepneHUKYIAPHOCTD NPSMOM
n mockocty. [Ipru3nak
MEPIEHIUKYIIIPHOCTH MPSAMOM
U IJIOCKOCTH

43

[IepneHUKYIPHOCTD NPSMOU
n mockocty. [Ipru3nak
MEPIEHIUKYIIIPHOCTH MPSAMOM
U IJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MePIEeHIUKYIIPHOM K
IJI0CKOCTH

45

IInockoctu n
MEePIEHAUKYIISPHbIE UM
MpsSIMbIE B MHOTOTpaHHUKAX

46

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX




47

[lepnenuKysp ¥ HaKJIOHHAS.
[Toctpoenne nepnenauKymsipa
M3 TOYKHU HaA IIPAMYIO

48

[lepnenuKyIsip ¥ HaKJIOHHASL.
[TocTpoenne nepneHauKymsipa
U3 TOYKU HA IIPAMYIO

49

Teopema o Tpéx
NepreHuKyspax (mpsmast u
oOpatHasi)

50

Teopema o Tpéx
NeprneHIuKysapax (mpsmas u
oOpatHas)

51

Yron mexnay
CKPEITUBAIOIIMUMHUCS TPIMBIMHU

52

[Torck nmeprneHIuKyIIpPHBIX
MPSIMBIX C TIOMOIIIBIO
MePIEeHIUKYIAPHBIX
IUIOCKOCTEH

53

OpTtoronanbHoe
MIPOEKTUPOBAHUE




54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MMPaMU/IbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMHJIbI C TOMOUIBIO
OPTOTOHAJILHOM IPOEKIINU

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEJILHO IJIOCKOCTH.
[InockocTn cummeTpuii B
MHOTOTpaHHUKAX

57

[Tpuznak
MEPIEeHIUKYISIPHOCTU MPSIMON
Y TUIOCKOCTH KakK CJIEJICTBUE
CUMMETPUU

58

[IpaBuUsIbHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuil OT TOUKH
110 TUIOCKOCTH




59

HpaBI/IJII)HI)Ie MHOI'OIrpaHHUKH.
Pacuér paccTosiHnil 0T TOUKH
710 MJIOCKOCTHU

60

CriocoObl OITyCTUTh
MEPIEHANKYIIAPDI:
CUMMCTPUs, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

61

CrBur o HemapayIeIbHOU
MPSIMOM, U3MEHEHHE
paccTostHui

62

KontponbHas padoTa
"B3zanmMHoOe pacnosioxkeHue
MPSAMBIX U IJIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHHKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHUE: YOyl MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE




65

['eomerpuueckue MeTo b1
BBIYUCIICHUS YTJIa MKy
MPSIMBIMU B MHOTOT'PaHHUKAX

66

JIByrpansbiii yroj. CBoicTBO
JIMHENHBIX YTJI0B ABYTPaHHOTO

yria

67

[IepnenukynspHbie
miockoctu. CBOMCTBA
B3aMMHO TIEPICHIUKYIISTPHBIX
IUIOCKOCTEH

68

[Ipu3nak
MEPIEHUKYIISIPHOCTH
IJIOCKOCTEH; TeopemMa o
MPAMO MepeceyeHus IByX
IIJIOCKOCTEMN
MEePIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpsimoyroapHbIN
napajuiesienunesn; Kyo;
MU3MepeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napasuieNienuneaa

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajienenunena u




CIICJICTBHUE U3 HEE

71

CrepeomeTrpuueckue u
MIPUKJIIAIHBIC 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MPAMBIX U
TUIOCKOCTH

72

[ToBTOpEHME:!
CKpELIUBAIOIINECS NPSMBIE,
IapajuIeIIbHBIE INIOCKOCTH B
CTaHapTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
PACCTOSTHHUE MEXTY

CKpCIIUMBAOIMIUMHUCS ITPAMBIMHA

B IIPOCTHIX CUTYyaAlUAX

74

PaccrosHue oT TOUKH J10
IUIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH




75

Beruncnenue paccTosHui
ME¥Ky CKpEIUBAOIIUMHUCS
MPSIMBIMH € TIOMOLIBIO
NEPIEHIUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBeHCTBa JUIs
TpeXrpaHHbIX yriaoB. Teopema
[Tudaropa, Teopemsr
KOCHUHYCOB U CHHYCOB JIJIsl
TPEXTPAHHOTIO YIJIa

77

DneMeHTHI chepruIecKoit
TE€OMETPHH: Te0JIe3UYECKUE
JIMHUY Ha 3eMJie

78

KontponbHas padoTa "Yribl u
paccrosiHus"

79

CucreMaTusanus 3HaHUH
"MHOTOrpaHHUK U €ro
3J1eMeHTE"

80

ITupamuna. Buaer nupamu.
[IpaBunbHas nupamuaa

81

IIpusma. IIpamas u HakIOHHAs
npusMmsl. [IpaBunpHas npusma




[IpsiMoit napayienenunen,

82 | mpsAMOYroJbHBIN
napajuiesnienunes, Kyo

83 BeImykiible MHOTOTpaHHUKH.
Teopema Ditnepa
BeImykiible MHOTOTpaHHUKH.
Teopema Ditnepa.

84 | TlpaBuibHBIC U
MOJTYTTPABHIILHBIE
MHOTOTPaHHUKH

85 KounTtponsHas pabota
"MHororpaHHuku"

86 [TonsiTue BexkTopa Ha
TUTOCKOCTH ¥ B IPOCTPAHCTBE

87 | Cymma BeKkTOpOB

88 | PasHOCTH BEeKTOpOB

89 | IlpaBwmio mapamienenumnena

90 YMHOXKEHHEe BEKTOpa Ha
YHCIIO
PaznoxeHue BekTopa 1o

91 | OGa3ucy Tpéx BEKTOPOB, HE

JIeXKaIIUX B OJHOM IIJIOCKOCTH




92 | CkanspHOe MPOU3BEACHUE 1

93 Beruncnenue yria Mmexay 1
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreimme 3anauu ¢ 1
BEKTOpaMH

95 [Ipocreimme 3anauu ¢ 1
BEKTOpaMH

96 [Ipocreiimme 3amayuu ¢ 1
BEKTOpaMH

97 [Ipocreiimme 3amayuu ¢ 1
BEKTOpaMH

98 O6061eHue u ) 1
crCcTEeMaTH3aIHs 3HAHUH

99 O6061enHue u ) 1
crcTeMaTH3aIHs 3HAHUH

10 | HroroBasi KOHTPOJIbHAS 1

0 pabota

10 | HroroBasi KOHTPOJILHAS 1

1 pabota

10 | O06ob61eHue 1 1

2 cUCTeMaTH3aIlus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB 102




I10 ITPOTPAMME




11 KJIACC

MPOXOIAIICH uepes3 1Be
TOYKH"

Ne KosnuyectBo yacos
I DJIeKTPOHHbIE
ara

I KonTpousb uudposbie
Tema YpoKa Bce HpaKanec N3Y4YeH

/ HbIE o0pa3zoBaTejibH

ro KHe padoTpl | MA

I padoTbI ble pecypcehl
[ToBTOpEHME TEMBI
"KoopanHaTel BEKTOpa Ha 1
TIJIOCKOCTH U B
MIPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"CxansipHoe TIPOU3BEACHUE 1
BEKTOpPOB"
[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay 1
BEKTOpaMH B ITPOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "VpaBHeHHE NPAMOH, 1




YpaBHEHUE ILUIOCKOCTH,
HOpMaJlb, YpaBHEHHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHUE LIOCKOCTH,
HOpMaJib, ypaBHEHHUE
IJIOCKOCTHU B OTPE3Kax

BekropHoe npousBeneHue

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrPaMMHPOBAHUE

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
MIPOrpaMMUPOBaHUE

10

AHaIUTUYECKUE METO/IbI
pacuéra yriia Mexmuy
MPSIMBIMU B
MHOTOTPaHHUKAX

11

AHamUTHYECKHE METOIbI
pacuéra yria Mexay
IJIOCKOCTSIMHU B
MHOTOI'paHHHKaX




12

dopmysia pacCTOSAHUSA OT
TOYKHU 10 IINIOCKOCTH B
KOOpaMHaTax

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TUIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TNIOCKOCTH B
MIPaBUJIBHOM NTUPaMUJE

15

KounTtponsHas pabota
" AHanmuTHnyecKas
reomerpus”

16

Ceuenus MHOTI'OI'paHHUKOB!:
CTaHAAPTHBLIC
MHOT'OI'PaHHUKHA

17

CeueHuss MHOTOTPAaHHUKOB:
METOJ] CIEI0OB




18

CequI/m MHOFOFpaHHI/IKOBI
CTaHZ[apTHI)IC IIJIOCKOCTH,
HGpGCG‘-IGHI/Iﬂ Hp?[MI)IX nu
TIOCKOCTEH

19

[TapamiensHbIe TPSIMBIE U
IUIOCKOCTU: TapalieIbHbIe
CCUCHUA

20

[TapamienpHbIe IPSIMBIE U
TUIOCKOCTH: PACUET
OTHOILLIEHUN

21

[TapannenpHbIE PSIMBIE U
TJIOCKOCTH: YTJIBI MEXKTY
CKpEeIMBAIOIUMHUCS
MPSIMBIMU

22

[lepnieniuKynsapHbie
MPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHBIE TaphI
MePIEeHIUKYIISIPHBIX
MIJIOCKOCTEHN U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB




23

[lepnenqukynspHbie
MIPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MEPIEHIUKYIIApax

24

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIUMCIICHUS JJIVH B
MHOT'OTPaHHUKAX

25

[ToBTOpEeHUe: monaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIATEH,
cooOpakeHUs TI0100uS

26

[ToBTOpEHME: TUTOMIAM
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAJICH,
cooOpakeHHS TI0100Ms




27

[ToBTOpenue: mionaau
MHOTOYI'OJIbHUKOB,
(hOopMyITBI TSI TUTOTAJICH,
cooOpakeHUs TI0100uS

28

[Inomany ceyenui
MHOTOTPAaHHUKOB: TUIOIIA U
ITOBEPXHOCTEH, Pa3pe3aHust
Ha 4acTH, COOOpaKeHHs
noaoous

29

IImomanu ceuenmii
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKeHUS
noxoous

30

KonTtponsHas padorta
"[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"

31

0O0BéM Tena. O0beEM
MPSIMOYTOJTBHOTO
napauiesienumnea




32

3anaun 00 yaBoeHHH Ky0a, O
KBaJIpatype Kyba; o
TPHUCEKIIUH yriia

33

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJTBHOTO
napajuiesienumne/ia

34

[Tpuxknagnsie 3amayu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMa MPSIMOYTOJILHOTO
napajuiefenuneaa

35

O0BEM TIPSIMO TPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Ipuknanueie 3anauw,
CBSI3aHHBIE C 00BEMOM
NPSAMOU MPU3MBbI




38

Brruucnenue o0bEMOB TeI C
IIOMOIIBIO OITPENIEIIEHHOTO
unTerpana. OopéM
HAaKJIOHHOM IIPU3MBI

39

Brruucnenue o0EMOB Te C
TIOMOTIBIO OTTPENIEIIEHHOTO
unrerpaia. O0bpEm
InmupaMHu bl

40

®opmyna oobEMa
nupamMuipl. OTHOIIEHUE
00BEMOB MUPAMHU/T C OOIITUM
yrioM

41

dopmya 06pEMa
nupamuibl. OTHOIIEHUE
00bEMOB MUPAMHU]T C OOLITUM
YIJIOM

42

CTepeOMCTpI/I‘ICCKI/IC 3aJa4u,
CBsI3aHHBIE C 00BEMaAMU
HaKJIOHHOM IIPHU3MBbI

43

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u,
CBSI3aHHBIC C 00BEMAMU
nmrupaMHnu bl




44

[Ipukinagsele 3aga4u 110
teme "O0bEMEI TET",
CBsI3aHHbIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI

45

[IpuknagHele 3aga4u 110
Teme "OO0BEMEI TEN",
CBSI3aHHBIC C 00BEMOM
MTUPAMU/TBI

46

[Ipumenenne 06bEMOB.
Brraucienue pacctostHus 10
TUTOCKOCTH

47

KontponbHas padoTa
"O0BEM MHOTOTpaHHHUKA"

48

Huwmaapudeckas
MMOBEPXHOCTh, 00pasyromme
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Huwmaap. Hpsmoit
KpYroBOM LUJIHHJIP.
[Tnomaas moBepXHOCTH
HWIHHIpA




50

Konnueckas noBepXHOCTb,
o0Opa3yrine KOHUIeCKOU
nosepxHocth. Konyc

51

Ceuenue KoHyca
IIJIOCKOCTBIO, MapaJLIEIbHON
MJIOCKOCTU OCHOBAHUS

52

VY ceu€HHBbIN KOHYC.
N3006pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tmomans 0OKOBOI
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCa

54

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJTHOU
MMOBEPXHOCTH KOHYCa

55

CTepeOMeTpH‘-ICCKI/IC 3aJa4yu
Ha JOKa3aTCJIbCTBO U
BbBIYUCIICHUC, IOCTPOCHHUEM
CeUeHHI HUJIMHApPA, KOHYCa




CrepeomeTpuiecKue 3a1auu
Ha JI0Ka3aTeIbCTBO U

56
BBIYUCIICHHUE, IOCTPOCHUEM
CEYEHU MUWIMHAPA, KOHYCA
57 [Ipuxknagnsie 3a1auu,
CBSI3aHHBIE C IIHJIMHIPOM
58 [Tpuxknagnsie 3a1ayu,
CBSI3aHHBIE C IMJIMHIPOM
59 | Cdepa u map
[lepeceuenue chepsl u mapa
60 ¢ ockocThio. Kacanune
mapa u cepbl MIO0CKOCTHIO.
Bun u nzobpakenue mapa
[lepeceuenue cepsl u mapa
61 ¢ iockocTbio. Kacanue

mapa u cepbl MI0CKOCTHIO.
Bun u nzobpakenue mapa




62

VYpaBaenue chepsl.
[Tnomans cheps! u e€
yacTeu

63

Cummerpus cdepsl 1 mapa

64

CrepeomMeTpuiecKue 3a/1auu
Ha JI0Ka3aTeIbCTBO
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoit u mapowm,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

CrepeomeTpuyeckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIE CO
cdepoit u mapowm,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepo u
mapom




[ToBTOpEHME: OKPYKHOCTH
HAa IJIOCKOCTH, BBIYUCIICHUS

67
B OKPY>KHOCTH, CTaHJapTHbHIC
o00ust
Paznuunbie koMOWHAIIMY TENT

68 | BpameHus u
MHOTOTPaHHUKOB

69 3agaun o Teme "Tena u
MTOBEPXHOCTH BpanieHus"

70 3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

71 Kontponbnas padora "Tena
Y MOBEPXHOCTH BpalieHus"
O06béM muuHapa. Teopema

72 | 00 00BEME MPSIMOTO

HUJIIMHApAa




73

Brruucnenue o0bEMOB TeI €
IIOMOIIBIO OITPENEIEHHOTO
uHTerpana. O6pEM KoHyca

74

[Tnomaau 60koBOM U
ITOJTHOW MTOBEPXHOCTH
KOHyca

75

CrepeomeTpuyeckue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMHAPA, KOHYCA

76

[Ipuxknagnsie 3am1auu 1Mo
TeMme "OOBEMBI U IUIOIIAIN
MOBEpXHOCTEH Ten"

77

O0BEM mapa U mapoBoro
cexropa. Teopema 00
o0béme mapa. [Tnomanp
cdepol. CTepeoMeTpruyecKue
3aJ]auu, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
1rapa, apoBoOro CErMeHTa
IapOBOTO CEKTOpa




78

[IpuknagHele 3aga4u 110
Teme "OO0bEMEBI Ten",
CBSI3aHHBIE C 00BEMOM I1apa
Y TJIOMAJBI0 cephl.
CoOTHOIIIEHUS MEXKTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMu TOJTIOOHBIX TET

79

[TonoOHbIe Tena B
MpOCTpaHcTBE. MI3MeHeHue
00béMa mpu 1o J00uu.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCIECHUEM
00BEMOB TeN U IUIOLIAIEH
MOBEPXHOCTEH

80

KontponbHas padoTa
"[Lno1many mMoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"




81

JIBM>KEHUs MPOCTPaHCTBA.
OtoOpaxkenus. J[BrmwkeHus: u
paBeHcTBO uryp. Odurue
CBOWCTBA JIBHKCHUI

82

Bunnl nBukenunii:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpalbHAasl CHMMETPHS,
3epKaJIbHasi CAMMETpPHS,
ITOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus mog00usI.
[Ipsimast u cepa Ditnepa

84

FCOMCTpI/I‘ICCKI/IC 3aJa44 Ha
IIPUMCHCHUC IBUXXCHUSA

85

KounTtponbnas pabora
"Bektopsl B mpocTpancTae"




86

O6o06m1aromee MOBTOPEHNE
11 mousATUN U METOOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aLUs
3HaHuii: "[lapannenbHOCTh
MPSAMBIX U INTIOCKOCTEHN B
npocrpaHcTee”

87

O6o0061maroniee NTOBTOPEHNE
11 moHsSTHIA K METOIOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUs
3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o0matoiiee MOBTOPCHHE
11 moHSTHHA U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "BekTopsl B
npocrpanctae"




89

O6o0m1aromee MOBTOPEHNE
11 nonsiTuii U METONOB
Kypca reomerpun 10-11
KJIaCCOB, CHUCTEMaTU3aLus
3HaHuii: "O0bemM
MHOTOTpaHHHUKa"

90

O6o61maroniee NOBTOPEHNE
11 moHsSTHIA K METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aus
3HaHui: "O0beM
MHOTOTrpaHHuKa"

91

O6o0mmaroriee MOBTOPCHHE
11 moHSTHHA U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CHCTEMATH3allHs
sgaguii: "[lnomaan
MMOBEPXHOCTU U 00BEMBI
KpyTrJbix Ten"




92

O6o0m1aromee MOBTOPEHNE
11 moHsATHUN U METOOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aLIUs
snanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIrJbIX Ten"

93

Hrtorosast KOHTpoIbHASA
pabota

94

Hrtorosast KOHTpOJIbHASA
pabota

95

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeEMAaTu3alys 3HaHUu!

96

Hcropus pazButus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pPa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI




97

Hcropus pazsutus
CTEpEOMETPUH KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTU I

98

Hcropus pazsutus
CTEepEOMETPUN KaK HAyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Uctopus pazputus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pPa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITHIOTEPHBIX
TEXHOJIOTHI

10

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH




Hcropus pazsutus
CTEpEOMETPUH KaK HAyKH U
10 | e€ porb B pa3BUTHH

1 COBPEMEHHBIX HHKCHEPHBIX
¥ KOMITBIOTEPHBIX
TEXHOJIOTU I

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKHU U
10 | e€ pomb B pa3BUTHH

2 COBPEMEHHBIX HHXCHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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