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HOACHUTEJIBHASA 3AIIMCKA



['eomeTpus sBnsieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHusA, TakK KakK o0O0ecleuynBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCHMIUIMH ~ €CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TMPEAMETOB
ryMaHUTapHOTo IHUKIA. [IoCKONBKY JOrHYecKkoe MBIIUICHHE, (HOpMUPYEMOe pU
W3YYCHUU  OOYyYaroIMMHUCSA  TOHSATHHHBIX  OCHOB  T'€OMETpPHH,  IPHU
J0Ka3aTebCTBE TEOPEM M MIOCTPOSHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUH Mpr
peIIeHNU TeOMETPUUYECKUX 3a71a4, YMEHHE BBIIBUTATH U OMPOBEPTaTh TUIIOTE3HI
HETOCPECTBEHHO HCIIOJIb3YIOTCS MIPU PEIICHUH 3aj]ad €CTECTBEHHO-HAyYHOI'0
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1ad.

Ilenp ocBoeHus mporpamMmbl yueOHoOro kypca «['eomeTpus» Ha
yrIyONIEHHOM  ypOBHE —  pa3BUTHE HMHIWBUIYaJIbHBIX  CIOCOOHOCTEH
O0OyJaroUIuXcs MPU W3YYCHHH TEOMETPUHU, KaK COCTaBISIONICH MPEAMETHOM
obmactn «Marematuka W HH(pOpMaTHKa» yepe3 oOecreueHHe BO3MOMXKHOCTH
NprOOPETEHHUS W HCIIONBb30BaHUs OoJiee TIyOOKUX TE€OMETPUYSCKUX 3HAHUU U
NICHCTBUN, CHeUU(UIHBIX TEOMETPUH, WU HEOOXOIUMBIX [UJIsl YCIEUTHOTO
npodeccuoHanbHOTO  O0pa3oBaHMs,  CBA3aHHOTO €  HCIOJIb30BaHHUEM
MaTeMaTHKH.

[TpuoputeTHBIMH 3a/ladyaMHU Kypca T€OMETPUHU Ha YriyOJIEHHOM ypOBHE,
PaCIIUPSIIONIMMH U YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCS:

paciIMpeHne MpeICTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOH KYJIBTYpHI
1 GOPMUPOBAHUE OCO3HAHUSI B3AUMOCBSI3U TEOMETPHH C OKPYKAIOIIIM MHPOM;

dopMuUpOBaHUE TPEJCTABICHHUS O IMPOCTPAHCTBEHHBIX (HUTypax Kak o
BOKHEUIITUX MATEMaTHYCCKIX MOJCIISX, TIO3BOJSIONINX OMUCHIBATh M M3yd4aTh
pasHble SIBJICHHS OKPY’KAIOIIETO MHpa, 3HAHWE MMOHATUHHOIO ammapara Io
pazneny «CtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

¢opmMupoBaHWEe  yMEHHS ~ BIAJAE€Th  OCHOBHBIMU  TOHSATHAMH O
IPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
GopMynn U yMeHHE MX MPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbI U HaXOIUTh
HeCTaH/JapTHBIE CIOCOOBI PeIIeHHS 3a/1a4;

¢opMHupoBaHHE YMEHHUS paclo3HaBaTh Ha YepTeXax, MOJENIX U B
peaJbHOM MHpE MHOTOTPAaHHMKM M Tela BpalleHHs, KOHCTPYHPOBATh
reOMETPHUECKUE MOJIEIIH;

dopmupoBanue NOHUMAaHHUS BO3MOXXHOCTH aKCMOMATHYECKOTO
IOCTPOCHUSI MaTeMAaTU4YEeCKHX TEeOpHid, (GOpMHUpPOBAaHHE TIOHUMAHHUS POJIH
aKCMOMATHKH TIPH MTPOBEJACHUHU PACCYXKICHUH;

¢opMHupoBaHUE YMEHHUS BIAACTh METOJaMU JTOKA3aTEIbCTB U aJrOPUTMOB
pelleHusl, YMEHHUsI UX MPUMEHSATh, IPOBOJIUTH JOKA3aTEIbHBIC PACCYKIECHUS B
XO/I€ pEIICHHs CTePEOMETPUYECKHX 3aJad M 3aJad C [paKTHUYECKUM
colaepkaHueMm,  (opmupoBaHME ~ TpPEACTaBICHUA O  HEOOXOIUMOCTU
JI0Ka3aTeNbCTB MpPU OOOCHOBAHMM MAaTEMaTHUYECKUX YTBEPXKICHUH U posu
aKCMOMATHKH B NPOBEJICHUU I€TyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPLICHCTBOBAHWE MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX

CIIOCOOHOCTEM oOydJaronuxcs, IT03HaBaTEJIbHOMN AKTUBHOCTH,
MCCIEIOBATEILCKUX YMEHUHN, KPUTUUHOCTUA MBILIUIEHUS, UHTEpECa K U3YUEHUIO
r€OMETPUU;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

rcoMCTpHH: YMCHHA PacCIlO3HABATh IIPOABJICHUA TI'COMCTPHUUCCKHX HOH}ITPlﬁ,



O0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX CHUTYyalUUAX WU MpHU
U3YYEHUH JIPYTUX Y4E€OHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOJETUPOBAHUS PEAIBHBIX CHUTYyallUi, MCCIIEeIOBaHUSA
MOCTPOEHHBIX MOJIENIEN, MHTEPIPETALUHU MTOJYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIUHUSAMU yueOHOro Kypca «I'eomerpus»
B 10-11 kmaccax sBisttorcsi: «lIpsiMble M TIJIOCKOCTH B TMPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekTopsl W KOOpPAUHATHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSMUY», PEJIEBAaHTHBIMU I'€OMETPUM Ha yIIyOJEHHOM YpOBHE OOyuY€HHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIepKaTEIbHBIM JUHUSAM y4eOHOTO Kypca,
a (GopMHpOBaHUE JIOTMUECKMX YMEHUH pacrnpefenseTcss He TOJbKO 10
colepKaTelbHbIM JIMHUSIM, HO U 1o roaam oOydenus. CopepxxaHue
o0pa3oBaHus, COOTBETCTBYIOLIEE NPEJMETHBIM pe3yjibTaTaM OCBOCHUS
denepanbHO pabodeil mporpaMMbl, pachpefelEHHbIM 0 TojlaM OOy4eHHUs,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHLIMITHAIBHBIM BOMpOcaM oOyuaroliuecs: o0palaiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHU30BaTh OBJAJCHHE TE€OMETPUUYECKUMHU TMOHSATUAMH |
HaBbIKAMHU TMOCJEAOBATEIbHO M TOCTYNAaTENbHO, C COOJIOJCHUEM MPUHIUIIA
NPEEeMCTBEHHOCTH, a HOBbI€ 3HAHMS BKJIIOYaTh B OOIIYyI0 CHCTEMY
reOMETPUYECKUX MPEACTABICHUNA OOydYalOMIMXCs, pacuiupss u yrayonss eg,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

Ilepexoa K W3YYEHUIO T€OMETPUHM HA YIIIYOJIEHHOM YPOBHE IO3BOJISIET:

co3gaTh ychnoBus s guddepeHnHanuui  oOy4eHHs, TOCTPOCHHUS
UHAUBUAYAITbHBIX 00pa30BaTEeNbHBIX MporpamMM, OOECIeUYUTh YIIIyOJIEHHOE
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFCOTOBUTHh OOYYAIOUIUXCS K TPOJOJIKEHUIO U3YYEHHsS] MaTeMaTHKU C
yu€ToM BbIOOpa Oynyiieil npodeccuu, odecrieunBasl MPEEeMCTBEHHOCTh MEXKIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebGHOro kxypca «l'eomerpusi» Ha YyriyOJIEHHOM YPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kiacce —
102 yaca (3 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpeOMETpUH. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue NpsMBIX B INPOCTPAHCTBE: IEpECeKaroluecs,
MapajuleNIbHble W CKpEIIMBAKOIIMECs Mpsmble. [Ipu3sHaku cxpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP HPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajieJibHble TOPsIMBIE B NPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX NPIMBIX,
napajuieIbHOCTh NpsIMOM M MIOcKocTH. [lapamenbHoe W LEHTpalbHOE
npoeKTUpoBaHue, n3oOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapajuieNbHOIO
npoektupoBanus. M3o0paxenue Quryp B napajieibHOW MPOEKIHMH. YTIbI C
COHANPaBJIECHHBIMA CTOPOHAMH, YrOJd MEXAy MpSAMbIMH B MPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  IMapajulesibHblEe  IUIOCKOCTH,  CBOMCTBA
napajulesibHbIX TUIocKocTel. [lpocteitine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IJIOCKOCTH: TETpa’ap, Mapajuiesienunes], HOCTPOEHUE CEUCHH.

[lepneHAUKYISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPHEHAUKYIISPHBIE MTPSMbIC
B IIPOCTPAHCTBE, MPSIMbIE MNapAJJIEIbHbIE U MEPIEHANKYIISIPHBIE K IJIOCKOCTH,
NPU3HAK MEPIEHANKYISIPHOCTH MPSAMOW M IUIOCKOCTH, TEOPEMa O MpsSMOU
NEPHEHIUKYISPHON MJIOCKOCTH. OpTtoronansHo€ POEKTUPOBAHHE.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSIHME OT TOYKM JIO0 IIJIOCKOCTH,
paccTosiHHEe OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX
wiockocrenl. Teopema 0 TpEX NeprEeHAUKYIIIpax.

YTIiibl B IPOCTPAHCTBE: YIOI MEKIY MPSMOH U INIOCKOCTBIO, JBYIPAHHBIN
yroJjl, JUHEWHBIM yroj ABYIPAaHHOrO yrila. TpEXrpaHHbIE U MHOTOTPAaHHBIC
yrabel. CBOWMCTBA IJIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOWCTBAa IJIOCKHUX U
JBYI'PaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCHHYCOB U CHUHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Buael MHOTOrpaHHHMKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas U HaKJIOHHAs MPU3MbI, OOKOBas W TMOJHAs TMOBEPXHOCTH
npusMbl. [lapannenenunesn, mpAMOYTOJbHBIA MapajsieIeHuIle] U €ro CBOMCTRA.
Kparuaiiiue nyTM Ha TOBEpPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
Ipoctpancreennas Teopema Iludparopa. Ilupammpa: n-yronbHas NUpamMuza,
npaBuibHas M yceu€HHas nupamuzel. CBoiicTBa pEOep W OOKOBBIX IpaHew
MpaBWIbHOM NupaMubl. [IpaBuiabHBIE MHOTOTPAaHHUKH: MPABUIIbHAS NIPU3Ma U
MpaBWIbHASL NUpaMHUAa, NPaBWIbHAsA TPEYroJjbHAs NUpaMHUAA U TMPaBUIBHBIN
TeTpa’ap, KyO. IIpencraBiieHre O MNpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’p,
JNONEKAdIP U UKOCAdIP.

Bbruncnenue 371€MEHTOB MHOTOTPAHHUKOB: pEOpa, IHWAroHai M, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSIMOMl MPU3MBI,
IJIOMAh OCHOBAaHWM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSMON TPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHON MUPAMUBI.

CummMmerpusi B MNPOCTPAHCTBE. OJIEMEHThl CHUMMETPUU IPABUIBHBIX
MHOTOIpaHHUKOB. CUMMETpHUST B MPAaBUIBHOM MHOTOTPAHHUKE: CHUMMETPHUS



NapajulelIenunea, CAMMETPUS NPABUIBHBIX MPU3M, CUMMETPHUS NPABUIIBHOU
MIAPaMU/IBL.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOpP, JJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbI KOJUIMHEAPHBIC, COHAIIPABJICHHBIE W IPOTUBOIIOJIOXKHO
HalpaBJICHHBIE BEKTOpbl. PaBEHCTBO BEKTOpPOB. JIEUCTBUA C BEKTOpPaMH:
CJI0’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHs BEKTOpOB. CBONCTBA yMHOXKECHUS
BeKkTopa Ha uyucio. [loHsatue  KomiuiaHapHele  BekTOpbl.  IIpu3Hax
KOMIUIAHApHOCTH TpEX BekTopoB. [IpaBuio mnapamienenunena. Teopema o
Pa3JI0KEHUM BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBS3b MEXIy
KOOpAMHATAMU BEKTOPa MU KOOpAMHATAMH TOYEK. YTOJI MEXKIY BEKTOpPaMH.
CkassipHOE TIPOU3BEICHUE BEKTOPOB.
11 KJIACC

TeJsia BpamueHust

[ToHsATHSA: UMIWHAPHYECKAS TOBEPXHOCTh, KOHWYECKAs ITOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, O0pa3yroIIMe IMOBEpXHOCTEH. Teia BpalicHHS:
IIWIMHJIP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3aumMmHOe pacnoiokeHue
chepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHHUs Ha TUIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMmeTpus cepsl 1
mrapa.

O6BéM. OcHoBHBIE CcBOMcTBa 00BEMOB Tell. Teopema 00 o00BEME
IpSIMOYTOJILHOTO Tapajuienenurnena u ciuenctsus u3 He€. OObEM mpsMOil U
HAKJIOHHOW TMPU3MBbI, IIWIMHIpa, NOHpaMuiabl U KoHyca. OObéM mmapa u
[IAPOBOTO CErMEHTA.

KoMOuHanuu Ten BpamieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
IWIMH]IP, ONHMCaHHas okoyio umiuHApa. l[lepecedyenune cdepsl u mapa ¢
iockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdephl, cPepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpallleHUsI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, TUIOMAAL chephl U e€ JacTeu.
ITonobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, TUIOMIANEH IMMOBEPXHOCTEH
nonpoOHbIX duryp. I[Ipeobpa3zoBanue moaoousi, romoTeTus. Pemenue 3amad Ha
TUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METO/IOB.

[locTpoeHnue ceyeHUit MHOTOTPAHHMKOB H TEN BpaIICHUS: CEUYCHUS
muInHApa (MapauielbHO W MEPHEHAWKYJSIPHO OCH), CEYeHHS KOHyca
(mapasuienbHbIE OCHOBAHUIO M MPOXOJSIINE Yepe3 BEpIINHY), CEUCHHS Imapa,
METO/Bl TOCTPOCHUS CEUEHWUH: METOJ  CJENOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIIEeH MIOCKOCTH.

BeKkTOpbl H KOOPAUHATHI B POCTPAHCTBE

Bexktoper B mpoctpancTBe. Omepanuu Haj BekTopamu. BektopHoe
YMHOKE€HHE BEKTOpoB. CBOICTBAa BEKTOPHOTO yMHOXEHHUA. [IpsmoyrombHas
cUCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopamuHatel BekTopa. PasmokeHue
BekTOpa 10 ©Oasucy. KoopauHATHO-BEKTOPHBIH METOA TPU  PEHICHUH
T€OMETPUIECCKUX 3a/1a4.

JIBHKeHHUsI B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpakeHus. [[BrkeHuss 1 paBeHCTBO (uryp.
OOmue cBoicTBa MABWKCHUN. Buabsl IBMXEHUM: mapauieNbHBIA TEpPEeHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3€pKajbHAs CUMMETpPHsI, TTOBOPOT BOKPYT TMPSIMOIA.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATblI OCBOEHHUSA YYEBHOI'O KYPCA
«'’EOMETPUS» (YIVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

1) rpakaaHCcKoe BOCTIMTAHHUE:

chOpPMUPOBAHHOCTh  TPAXAAHCKOW  TO3UIHMH  OOydaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOIIECTBa, MPEACTABICHHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBJICHHH,
IpoIeyp TPa)kIaHCKOTO oO0ImIiecTBa (BBIOOPHI, OMPOCH M JIPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COIMAIbHBIMA HHCTHUTYTAaMH B COOTBETCTBUH C HX
(GYHKIMSIMH 1 Ha3HAYCHHUEM;

2) NaTpHOTHYECKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH POCCUHUCKOM I'PaXKIaHCKOW MIACHTUYHOCTH, YBAKCHHUSI
K IIPOIIIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOIICHUE
K JOCTHXKCHHSIM POCCHHCKMX MaTEMaTHKOB W POCCHHCKOW MaTeMaTHYeCKOU
IIKOJIbI, MCIIOJIb30BAHME ITHX JOCTHIKEHHUW B JPYrHX HayKaX, TEXHOJOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE TYXOBHBIX [IEHHOCTEH POCCHICKOTO Hapo/a,
cOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHWSA, OTHYECKOrO IOBEJACHHUS,
CBA3aHHOTO C TMPAKTHYECKMM TMPUMEHEHHEM JOCTHKCHHH HAyKH H
JESTENFHOCTRIO  YUEHOT0, OCO3HAHHWE JIMYHOTO BKIaJAa B TOCTPOSHHUE
YCTOMYMBOTO OYIyIIETo;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY MaTEeMaTHUECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, peIIeHNUH, paccyXIeHuH,
BOCTIPHUMYHMBOCTH K MATEMAaTHYECKUM aCTIEKTaM Pa3InIHBIX BHIOB HCKYCCTBA;

5) puszuveckoe BocnuTaHHE:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHATh MaTEeMaTHUSCKUE 3HAHHUS B
MHTEpEcax 3J0pOBOro W 0Oe3omacHOro oOpas3a JKH3HH, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JIOPOBBIO (37I0pOBOE IMHTaHUE, COATAHCUPOBAHHBIN
PEKUM 3aHATUN M OT/ABIXA, PEryJisipHas Gu3udeckas akTHBHOCTD), (pr3mdeckoe
COBEpPIIICHCTBOBAHNE npu 3aHATHUAX CTIOPTHBHO-030POBHTEIHHOM
JeSITeTbHOCTBIO;

6) TpyoBO€e BocIMTAHHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TPYAOIIOOHSI, WHTEpEC K
paznuuHbiM  chepaM  TPOPECCUOHATBHOW  JEATCIIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW M €€ TPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyamymied mpodeccur M Peau30BhIBATh COOCTBCHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO |
caMo00pa3oBaHUIO0 Ha MPOTSHKEHUM BCEU JKW3HH, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUH MPAKTUICCKUX 33]1a4 MAaTEMAaTHICCKOW HAIIPABIICHHOCTH;

7) 3K0JIOTHYECKO€e BOCTINTAHHUE:

c(OPMUPOBAHHOCTh JKOJIOTHYECCKOH KYJIBTYPhl, TOHUMAaHUE BIIHSHUSI
COLMATPHO-DKOHOMUYECKUX  TIPOIIECCOB HA  COCTOSHUE MPHUPOJHOH H
COLMATIBHON CpeJbl, OCO3HAHUE TJIO0AIBHOTO XapaKTepa 3KOJOTHYCCKUX
npo0JieM, OpUCHTAIMS Ha MPUMECHCHUE MaTEeMAaTHICCKUX 3HAHUN JIJIST PEIICHHUS
3a71a4 B 00JIACTH OKPY’KAIOIEH Cpeibl, IFITAHUPOBAHHUE TIOCTYIKOB M OIICHKH X
BO3MOKHBIX MOCJIEICTBUI JUTSL OKpY>Karolen cpensl;



8) HeHHOCTH HAYYHOT0 MO3HAHNS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  pa3BUTHSl HAyKHM UM  OOIIECTBEHHOW NPAKTUKH, MNOHMMAaHHUE
MaTeMaTUYeCKOl HayKd Kak c(epbl YeIOBEYECKON AESTENbHOCTH, ITAINOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE S3BIKOM
MaTeMaTUKAd M MaTEMaTUYECKOW KYJIbTypOW KakK CpPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYULIECTBIISATh NMPOEKTHYI0 M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAJIBLHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHUS

ba3zoBble JJornyeckue NecTBUA:

BBISIBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKA MAaTEMAaTHUCCKHX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMHU, (OPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHIA, YCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHEHUS, KPHUTECPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBaTh H  TNPEeOOpa3OBbIBATh  CYXKICHHS:
YTBEPJANUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHEIC,

BBISBJIATH ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
NpOTUBOpeUns B (DaKTaX, JaHHBIX, HAOIIOACHUSIX M YTBEPXKACHHUAX, TpeiaraTh
KPUTCPUH JJIS BBISIBIICHHS 3AKOHOMEPHOCTEH U MPOTUBOPCYUHNIA;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBa MaTEeMaTHYECKUX
yTBEp)KJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATh apPTryMEHTAIUIO,
OPUBOJIUTh TPUMEpPbl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelreHus yuyeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbHIOMpaTh HauWOoJiee TOAXONAIMA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBatebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUN HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHL, (UKCHUPYIOIIUE MPOTHBOpEUYHe, IMpoliieMy,
yCTaHABIMBATh KCKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
WCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MATEMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENTHHO (POpMYyTUPOBATH 00OOIIEHUS U BBIBOJBI 10 pe3yIbTaTaM
MPOBENEHHOTO HAOMIOJCHUS, WCCIEAOBAHMS, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpOIECca, a TaKXKE BBIJBUTATH
MIPETIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmueii:

BBISBJIATH AehUIIMTHI MHOOPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC u TS pEIICHHS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  UCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH HUH(GOPMALUIO
pa3IUYHbIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3IMnyHbIX (HOpMax,
WUTIOCTPUPOBATh Tpadruecky;

OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeiCTBUS

OO0menue:

BOCIIpUHUMATh M (GOPMYJIUPOBATH CYXKJIEHUSI B COOTBETCTBUHU C
YCJIOBUSIMU | TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PelICHUS
3a/1a4i, KOMMEHTHUPOBATD MOJTYUYCHHBIN pe3yJbTar;

B X0J1¢ 00CYXICHUS 3a]]aBaTh BOMIPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
npoOJeMbl, pelraeMoil 3ajayu, BBICKA3bIBaTh WUJEH, HAIlEJICHHBIE Ha TMOMCK
pelIeHus, COMOCTaBIIATh CBOU CYXKACHUS C CYXICHUSIMHU IPYTUX yUYaCTHUKOB
nuajora, oOHapyKUBaTh Pa3Inune U CXOJCTBO MO3UIIMMI, B KOPPEKTHOU (popme
dbopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBIISATh pPEe3yIbTATHI perieHus 3a1a4u, HKCTICPUMEHTA,
UCCJIEJIOBAHUS, MPOEKTa, CaMOCTOSITEILHO BBHIOMPaTh (hOpMAT BBICTYILICHHS C
y4€TOM 3aj1a4 TPE3EeHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIEe AelCcTBUSA

Camoopranu3anus:

COCTaBIIATH MJIaH, aJITOPUTM PEIICHUS 3a]a4i, BHIOUPATh CIIOCO0 peleHus
C y4éTOM HMEWIIUXCA PpPEecypcoB M  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUNH C Y4ETOM HOBOU
uHdOpMaInu.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

BJIaJI€Th HABBIKAMHM II03HABATEIILHOW pPEQIEKCUU KaK OCO3HAHUS
COBEpIAEMbIX JEHCTBUA U MBICIUTEIBHBIX TIPOILECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS Tpoliecca M pe3yibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpU pEHICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBl JTOCTWXKEHUSI WIM HEIOCTUKEHHS PpEe3yJbTaTOB JI€SITENIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W  HCHOJIb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATh IIeJb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOTHI,
pacrpenensTh BUIbl padoT, JOrOBApUBATHCS, OOCYXAaTh MPOLIECC U PE3yJIbTaT
paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYIIIOBEIX (hopmax paboThl (00CYKaeHUSI, 0OMEH MHECHHI,
«MO3TOBBI€ IITYPMbBI» M HWHBIE), BBIIOJIHATH CBOK YacTb pabOThl U
KOOPAMHUPOBATh CBOW ACHCTBUSI C OPYTMMHM YJICHAMH KOMAaH[bI, OLIEHHBATb
KauecTBO  CBOEro  BKjJaJa B OOWMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIUpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSL.



NPEAMETHBIE PE3YJIBTATHBI

K konny 10 ksacca oOyyaromuiicst HAy4uTCst:

CBOOO/JHO OTEPUPOBATH OCHOBHBIMH TOHSATHUSMU CTEPEOMETPUU TIPH
pelleHn  3a7a9 U IPOBEACHUN MAaTEMaTHUECKUX PACCYXKIACHHUI;
OPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PEUICHUH
TeOMETPUYECKUX 3a]1aY;

KJIacCH(QHUIMPOBATH B3aUMHOE PACIIONOKEHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJIHO OMEpHUPOBATh TMOHATHUSMHU, CBSI3aHHBIMH C YIJlaMHd B
NPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOU M
TUIOCKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;
CBOOO/IHO pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (IpH3Ma,
NUpaMKIa, NPSMOYTOJIbHBIN Napajuiesienumnes, Kyo);
KJIacCHQUIMPOBATh MHOTOTPAHHWUKH, BBIOWpas OCHOBAaHUS IS
KJIacCU(UKAINH;

CBOOOJIHO ONEpUPOBATh TIOHATUSMH, CBSI3AHHBIMH C CEUCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ MMapajUieibHOE,  IEHTPATbHOE W OPTOTOHAIBHOE
NPOCKTUPOBaHNWE (UTYp Ha IUIOCKOCTh, BBHITIONHITH H300paKCHHS
¢Guryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHs]  MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y;

BBIUUCTSATh TUIOHMIAAM TOBEPXHOCTEM MHOrOTpaHHUKOB (TpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OINEpUpOBaTh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE,
IEHTP, OCb M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OChb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBAThH MOHATUIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOP/JIMHATAaM B IPOCTPAHCTBE;

BBITIONHSATH ACHCTBUS HAJl BEKTOPAMU;

pemiath 3a7a4d Ha JI0Ka3aTelIbCTBO MAaTeMaTHYECKHX OTHOIICHHH U
HAX0XJICHUE T€OMETPUUECKUX BEIIMYUH, IPUMEHSS U3BECTHBIC METOIbI
OpU pEelIeHMH MaTeMaTUYeCKUX 3a7ad IOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIO’KHOCTH;

OPUMEHATh MpPOCTEHIINE NpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBbl MpPH PEHICHUH CTEPEOMETPUUECKUX
3amay;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALUIO O
OPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPeICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJIYYCHHBIC 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYAIlMH, MPUMEHATh W3YUCHHBIC MOHITHS
B IpOLIECCe TMOHMCKA pEIIEHUS MaTeMaTH4eCKH CPOpMYITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBATh peajbHbIC CUTYallUM Ha S3bIKE T€OMETPHH,
HCCIIEZIOBATh MOCTPOEHHBIE MOJIEIH C HCIOJIb30BaHUEM
TeOMETPUYECKUX TOHSATHI M TeopeM, ammapara ajireOphl, pemaTh



NPAKTUYECKUE 3a7a4d, CBSI3aHHBIE C HAXOXICHUEM TI'E€OMETPUUYECKUX
BEJIMYMH;

MMETh MpeACTaBiIcHUS 00 OCHOBHBIX dTalax pa3BUTUS T€OMETPUM KaK
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.

K xonmy 11 knacca oOydaroniuiics HayqYuTCs:

CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBA3aHHBIMU C HUJIUHIPUYECKOH,
KOHUYECKON W cQepuyecKkoid MOBEPXHOCTIMHU, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

OTNEpUpPOBATh TOHSATHUAMH, CBSI3aHHBIMM C TeJaMHU  BpAIICHUS:
HUJIUHAPOM, KOHYCOM, Cpepoil U 11apoMm;

pacno3HaBaTh Tejla BpauleHus (LWIMHIp, KOHYC, cdepa U 1ap) u
OOBSICHSITH CIIOCOOBI MOJTYUYCHHUS TN BpaIllCHUS;

KJIaccu(UIUPOBATH B3aUMHOE PACTIOI0KEHHUE C(hephl U TUIOCKOCTH;
BBIYHCJISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHHKOB U TEJ BpalleHUs,
00BEMBI U TUIONIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHHUS,
TEOMETPUUECKUX TeJ C MpUMEHEHUEM (HOpMYIT;

CBOOOJIHO OMEPUPOBATH MOHATHSIMU, CBA3AHHBIMU C KOMOWHAIIUSIMU
TEJI BpalleHUS W MHOTOTPAHHMKOB: MHOTOTPAaHHHK, BIMCAaHHBIA B
chepy u onrcaHHBIN 0KOJIO cepsl, chepa, BMUCAHHASI B MHOTOTPAHHHK
WJIM TEJIO BpalleHUS;

BBIYUCJISITh COOTHOIIEHUSI MEXAYy IUIOMIAASMU TOBEPXHOCTEH U
00BEMaMHU TTOTOOHBIX TEJI;

n3o0paxkaTh M3yudaeMble (UTYpPBHI, BBITIOIHATH (BBIHOCHBIE) TUIOCKHE
YEepTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TeJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUrypax, MpeCTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO ONEPUPOBATH OHATHEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHSITh ONEPALH HaJ BEKTOPAMM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CUCTEME KOOPAMHAT;
pemaTh TEOMETPUYECKUE 3a/aud Ha BBIYUCIEHUE YIJIOB MEXKIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSSHUA OT TOYKH 0
IJIOCKOCTH, B 1€JOM, HAa TPUMEHEHUE BEKTOPHO-KOOPJAWHATHOIO
METO/a IIPH PEILLICHNH;

CBOOOJTHO OIEpUPOBATh MOHSATUSMU, CBSI3AHHBIMU C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHsI MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM IEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus mo00us;
CTPOUTH CEUEHHSI MHOTOIPAHHUKOB UM TN BpAILCHHS: CEUYCHUS
HUIMHApa (mapauie]bHO U NEPHEHAUKYISPHO OCH), CEYEHHUsS KOHyca
(mapasnenbHble OCHOBAHUIO U MPOXOSIIME Yepe3 BEPIINHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHSI CEUEHUW: METOJ CJIEAO0B, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEH ITOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHSTh TeOMETpUUYECKHE (DAKTHI IS PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, OPEANnoararoliX HECKOJIbKO IIAaroB PEUICHUs, €CIU YCIOBUS
MPUMEHECHUS 3aJ1aHbI B SIBHOM 151 HESIBHOM dbopme;



pemaTe 3aJayd HAa JOKAa3aTeNIbCTBO MAaTEMAaTUYECKUX OTHOLICHWU WU
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

MIPUMEHSATh MPOrPaMMHBIE CpencTBa U AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBbl TMPU PEUICHHUH CTEPEOMETPUUECKUX
3a1ag;

NPUMEHSATh [OJYYEHHBIE 3HAHUA HA I[PAKTUKE: CPaBHUBATS,
AHAJIU3UPOBATh U OLECHHMBATH pEAIbHBIC CHUTYyallMW, MPUMEHATH
U3YUYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B IPOLECCE TOMCKA PELIECHUS
MaTeMaTU4YeCKu  CHOPMYIUPOBAaHHOM  IPOOIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallMHd Ha S3BIKE T€OMETPHUM, UCCIEN0BATH MOCTPOCHHBIE
MOJENN C HCHOJb30BAHUEM T'€OMETPUUECKUX IOHATHM U TEOpEM,
annapara anreOpbl, pemarh MNpPaKTUYECKHE 3aJaud, CBSA3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpEACTaBICHHs] 00 OCHOBHBIX dTanax pa3BUTHUS T'€OMETPHUH Kak
COCTaBHOM 4acTu bynnameHTa pa3BUTHUA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ieioB JyiekTpoHHBbIE (LM(POBHIE)
n/ KoHTpoabHbIe IIpakTHuyeckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
n padoThI padoTsl
1 Brenenue B ctepeomeTpuio 23 1
5 B3anmHoe pacnosioxenne 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapamiensHOCTB NPSAMBIX U
3 TUTOCKOCTEH B 8
MIPOCTPAHCTBE
[TeprieH IUKYASIPHOCTH
4 MPSIMBIX U TJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIIBl U pacCcTOSTHUS 16
MHOrorpaHHIUKH 7 1
BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEeHME, 0000IICHNE 1 5 5
cUCTeMaTH3aIlus 3HaHUH
OBUIEE KOJIMYECTBO 102 6 0
YACOB IIO ITPOTPAMME




11 KJIACC

HanmenoBanue
pa3/iesioB U TeM
MPOrpamMMbl

Ne
n/u

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTHyeckue
padoThI

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

AHanutnueckas
TEOMETPHS

15

[ToBTOpEHME,
0000mIeHNE 1
CUCTeMAaTH3aIIHs
3HaAHUU

15

O0BéM
MHOTOIPaHHHKA

17

4 Tena Bparenus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX
Ten

6 JIBIOKeHHS

IToBTOpenwue,
0000111eHHE U
CHCTEMAaTH3aIHs
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTtpoabHbIe

Bcero
padoThI

IIpakTHuyeckue
padoTsl

Jara
U3y4eHHUs

DJIeKTPOHHBbIE
uu(ppoBbIe
oOpa3oBarTe/ibHbIE

pecypcsl

OcHoBHbIE NpaBUiIa
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, TTapaJIIeNIbHBIX
MPSIMBIX (OTPE3KOB),
Cepe/InHBI OTpe3Ka

[TonsTusa crepeomeTpuu:
TOYKa, IpSAMasi, IJIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJia U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3Ka

IlonsiTus:

nepeceKaronmecs
IUIOCKOCTH,
NepeceKarouecs npsimas u
MJIOCKOCTD;
MIOJTYITPOCTPAHCTBO

TlonsTus:




MepPeCeKaAroINecs
IJIOCKOCTH,
MepeCeKaArOIINeCs MpsMast |
IJIOCKOCTB;
MIOJTYTIPOCTPAHCTBO

MHororpanHuky,
n300paxkeHue MpoCTEHIINX
IIPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIINX
00BEKTOB

MHororpanHuky,
n300paxkeHne MpoCcTeHInx
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHNX
00BEKTOB

AKCHOMBI CTEPEOMETPHUU U
MIEPBBIE CIEICTBUS U3 HUX

AXCHOMBI CTEpEOMETPUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
TEPBBIC CIIC/ICTBUS U3 HUX.
CriocoObl 3a1aHUS IPSIMBIX
U TNIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IIOCKOCTEN

10

N3o0paxkenue ceueHuit




UpaMubl, Kyda u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT uepe3 ux peopa.
N3o0pakenune
[IepPECEUCHUS [I0JTyUEHHBIX
IIJIOCKOCTEHN.
PackpamuBanue
MOCTPOEHHBIX CEYEHUI
pa3HbIMH LIBETAaMU

11

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJAT uepes3 ux peopa.
N3oOpakenue
MepeceyeHu sl MOJTyYeHHBIX
IIJIOCKOCTEH.
PackpamuBanue
MIOCTPOCHHBIX CEUEHUI
pa3HbIMU LIBETaMU

12

N3obpaxenune ceueHmit
MUpaMHIbl, Kyoa u
MIPU3MBI, KOTOpPbIE
MIPOXOJIAT uepe3 ux péopa.
N3o0pakenue
[IEPECEUEHM S MTOJTyUYEHHBIX
IIJIOCKOCTEHN.
PackpamuBanue




MMOCTPOEHHBIX CEYEHUI
pa3HbIMHU LIBETaMHU

13

N300paxkenue ceucHmit
UpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT uepes3 ux peopa.
N3oOpaxkenue
nepeceueHus! OJTYIeHHBIX
IIJIOCKOCTEHN.
PackpamuBanue
MOCTPOEHHBIX CEYEHUI
pa3HBIMU IIBETAMU

14

Metox ciienoB i
MOCTPOCHUS CEYEHUI

15

Metox ciienoB i
MOCTPOEHHUS CEUCHUH.
CBolicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEN

16

Metox ciienoB i
ITOCTPOEHHUS CEUYEHU.
CBoiicTBa nepeceyeHuit
MPSAMBIX U IJIOCKOCTEHN

17

ITocTpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3ztanne BBIHOCHBIX
YEepTEKEW U 3aMKCh 111aroB




MOCTPOCHUS

18

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&opax.
Co3nanne BBIHOCHBIX
YEpTEkKEN U 3aIIUCh I11aroB
MTOCTPOCHUS

19

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co31aHne BEIHOCHBIX
YepTeKEN U 3aIIUCh I11aroB
MTOCTPOECHUS

20

[Toctpoenune ceueHuii B
nUpamMu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanue BHIHOCHBIX
YyepTekKel U 3aMuch aros
MOCTPOEHUS

21

[ToBTOpEHUE
wianumeTpun: Teopema o
MIPOMOPIIMOHAIBLHBIX
otpeskax. [logoOue
TPEYTOJIbHUKOB

22

IloBTOpEHUE
mranumerpun: Teopema
Menenas. PacueTsl B




CEYECHMAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA INIAHUMETPUU U
CTEpEOMETPUHN

23

KonTponbnas pabora
" AKCHOMBI CTEpEOMETPHH.
Ceuenns"

24

B3anmHoe pacnosioxenue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpemmBarommumecst
npsmele. [Ipusnaku
CKPEIBAIOIINXCS
npsameix. [TapannensHbie
MpsIMBIE B TIPOCTPAHCTBE

25

Teopema o cyecTBOBaHUM
Y €JUHCTBEHHOCTH MPSAMOU
napajyiebHON TaHHOU
NPAMOM, TpOXoAsAIIeH
yepe3 TOUKY MPOCTPaHCTBA
U He JeXallel Ha JaHHOU
npsimoi. Jlemma o
NepeceyeHun
MapasiebHbIX MPSIMBIX
IUIOCKOCTBIO

26

[TapannensHOCTb Tpex
npsmseIx. Teopema o Tpéx
napaIeNIbHBIX MPSIMBIX.




Teopema o
CKpCIIUBAOIINXCA ITPAMBIX

27

[TapannensHoe
MIPOEKTUPOBAHHE.
OcHOBHBIE CBOMCTBA
MapajuiebHOTO
MIPOEKTUPOBAHHSI.
N3006paxkenue pa3HbIX
(duryp B napaieabHON
TTPOEKITUN

28

[eHTpansHas MpoeKIUs.
VYT0J1 ¢ COHaNpaBIEHHBIMU
CTOpPOHAMU. YTOJ MEXIY
IIPSIMBIMHU

29

3amaun Ha JOKA3aTeILCTBO
M UCCJIEIOBAHHE,
CBsI3aHHEIE C
PacIoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHs: mapamieaTbHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpanctse. [IpusHak
napayuieIbHOCTH IPAMOI U
mwiockoctu. CBoiicTBa
napayuiensHOCTH IPAMOI U
MJIOCKOCTH

31

FCOMCTpI/I‘-ICCKI/IC 3aga4M Ha




BBEIYHMCIICHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIE C
MAPAITIENBHOCTBIO MPSIMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOAIIETO Yepes3
JAHHYIO IPSIMYIO Ha
YEepTekKe U NapAJIEIbHOTO
npyroi npsimou. Pacuér
OTHOILIEHUI

33

[TapannensHast mpoexuus,
MIpUMEHEHHE IS
MMOCTPOCHHUS CEUCHHI KyDa
U napajuieNenunena.
CaoiicTBa
napajuiefienuneaa u
MIPU3MBI

34

Hap AJJICJIBHBIC ITJIOCKOCTH.
HpI/ISHaKI/I mapaJuICIbHOCTH
ABYX IIJIOCKO crei

35

Teopema o
MapajuieIbHOCTH U
€IMHCTBEHHOCTHU
IIOCKOCTH, ITPOXOIALIEH
yepes TOUKY, He




IIPUHAUICKALLYIO JAHHOU
IJIOCKOCTH U CJEJICTBUS U3
Hee

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
MapajyieIbHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEUCHHUH JIBYX
napajuieNbHbIX MJI0CKOCTEN
TpeThei

37

CBoiicTBa MapauIeIbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
HapajviesIbHbIX NPSAMBIX,
3aKJIIOUYEHHBIX MEXKIY
napajeabHbIMU
IUIOCKOCTSIMU; O
HepeceueH ! NpsIMOi ¢
IBYMS HapaJlieIbHbIMU
IUIOCKOCTSIMU

38

[ToBTOpEHue: Teopema
[Tudaropa Ha MIO0CKOCTH

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJILHOTO
TPEyroJbHUKA

40

CaoiicTBa ky0a n
IPSIMOYTOJIBHOTO




mapauicaCmIicia

41

Breraucnenue mimH
OTpE3KOB B KyOe U
MPSAMOYTOJIbHOM
rapauiesenuIe1e

42

[lepnenIMKyIIPHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3Hak
MIEPIEHIUKYISIPHOCTH
MPSIMOM M TUIOCKOCTH

43

[lepnenuKyIsIpHOCTD
MPSIMOM M TUIOCKOCTH.
[Tpusznak
HEPIEHANKYIIIPHOCTH
MPSAMOM U TNIOCKOCTH

44

Teopema o cynecTBOBaHUM
W €JUHCTBEHHOCTH
MPAMOM, IpoXoAsAIIeH
4yepe3 TOUKY IMPOCTPaHCTBA
Y NIePIEHINKYIIPHON K
IUIOCKOCTH

45

IInockoctu n
MEePIEHIUKYISIPHBIE UM
MpsSMbIE B MHOTOIPAaHHUKAX

46

IInockoctu n
MIEPIICHANKYIISIPHBIE UM
MPSAMBIE B MHOTOI'PAHHUKAX




47

[lepnenuxyisp u
HakJIoHHas. [locTpoeHue
MIEPIEHIUKYIIApa U3 TOUKU

Ha IIPSMYIO

48

[lepnenaukyisp u
HakJIoHHas. [locTpoeHue
MEpIEeHIUKYIIApa U3 TOUKU

Ha IPSIMYIO

49

Teopema o Tpéx
MepreHIuKyIspax (nmpsmas
u oOpartHasi)

50

Teopema o Tpéx
MepreHIuKysapax (nmpsmas
u oOpaTHasi)

51

Yron mexnay
CKPEIIUBAIOIITUMHCS
MPSMBIMA

52

[Touck nepneHauKyIIpHBIX
MPSAMBIX C IOMOIIBIO
MEPIIECHIUKYIISPHBIX
MJIOCKOCTEH

53

OpTtoronansHOE
MIPOEKTUPOBAHUE

54

[TocTpoenue ceuennii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUbI C TOMOIIBIO
OPTOrOHAJILHOM MPOEKINH




55

[Toctpoenue ceuenunii kyoa,
IIPU3MBI, IPABUIBHOU
MIMPaMU/IbI C TOMOLIBIO
OPTOTOHAJILHOM NPOEKIHU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctn cummerpuii B
MHOTOTpaHHHKaX

57

[IpuzHak
MEPHEHIMKYISIPHOCTH
MPSIMOM U TUNIOCKOCTH Kak
CJIECTBUE CHMMETPUU

58

[IpaBwibHbBIE
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUNA OT TOYKH 10
IJIOCKOCTH

59

[IpaBuiibHbBIE
MHOTOTpaHHUKU. Pacuér
PaccTOSIHUN OT TOYKHU J0
IJIOCKOCTH

60

CrniocoObl OIyCTUTh
HIEPIEHAUKYIIAPBL:
CUMMETPHS, CABUT TOUKU
I10 MapauIeIbHON MPSIMON

61

CaBur no HemapauenbHON
IIPSIMOM, U3MEHEHHE




paccrosiHuin

62

KonTponbHas pabora
"B3aumMHOe€ pacronoxenue
IPSIMBIX U INIOCKOCTEHN B
npoctpancTae”

63

[ToBTOpEHME: yron Mmexay
IMpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHS B
IMPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YrOJI MEXKTY
CKPEIIHUBAOIINMHUCS
MPSIMBIMHU B IPOCTPAHCTBE

65

I'eoMeTpuueckue METOIbI
BBIYUCIICHUS YTJIa MEXIY
MPSIMBIMU B
MHOTOI'paHHUKAX

66

JIByrpaHHbIN yro.
CBOMCTBO JIMHEHHBIX YTJIOB
JBYTPAHHOTO yTiia

67

[leprnienaukynsipHbIC
miockoctu. CBoMCTBA
B3aUMHO
MEePHEHIUKYIISIPHBIX
MJIOCKOCTEH




68

IIpuznak
MEPIIEHUKYISIPHOCTH
IJIOCKOCTEM; TEOpeEMA O
MIPSIMOM ITEpECEYEHUS IBYX
IIJIOCKOCTEN
MEPIEHANKYIIIPHBIX
TpEeTheN IIOCKOCTH

69

[IpssMOyronpHbIN
napajuieJienumne; Kyo;
W3MEPEHUs, CBOMCTBA
MPSIMOYT OJILHOTO
napajijiesienuIeaa

70

Teopema o nuaroHanu
MPSIMOYTOJILHOTO
napajienenuiena u
CJIeICTBHE U3 Hee

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHbBIE CO B3aUMHBIM
PaCMOJIOKEHUEM MIPSIMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKpEIIUBAIOIINECS
MpsIMbIE, apaJliesIbHbIE
IIOCKOCTH B CTAHJAPTHBIX
MHOT'OTpaHHUKAaX

73

[Tapa nmapasnmienbHbIX




MIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIy
CerHII/IBaIOIlII/IMI/ICﬂ
pr[MI)IMI/I B HpOCTBIX
CI/ITyaIII/ISIX

74

Paccrosune oT TOUKH 710
TIJIOCKOCTH, PACCTOSIHUE OT
MPSAIMOM 70 TUIOCKOCTH

75

Beruucnenue pacctossHui
MeXIy
CKPEIUBAIOILIIMUCS
IPSIMBIMHU C TIOMOILBIO
MEePIEHIUKYISIPHOM
IJIOCKOCTH

76

TpéxrpanHblii yroJi,
HEpaBEeHCTBA JUIs
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U
CUHYCOB JUTsl TPEXTPAHHOTO

yria

77

DneMeHTHI ChepUIECcKOi
TEOMETPUH: T€0IE3NUECKIE
JIMHUU Ha 3eMiie

78

KonTposneHas pabota




"Yriel u paccrosHus"

79

CucreMaTuzarnys 3SHaHUI
"MHOrOrpaHHHK U €To
SJIEMEHTHI"

80

IInpamua. Bunbr
nupamu . [IpaBunpHas
pamMuaa

81

[Ipusma. Ilpamas n
HAaKJIOHHAsl IPU3MBI.
[IpaBunbHas npusma

82

[IpsiMoit mapanienenumen,
MIPSAMOYT OJIbHBIN
napajuiesienuIe, Kyo

83

Brimykiibie
MHOTOrpaHHuku. Teopema
Ditnepa

84

Brimykiibie
MHoOTOrpaHHuku. Teopema
Oitnepa. [IpaBunbHbIe U
MOy PaBHIIbHBIC
MHOTOTPaHHUKHI

85

KonTponbnas padora
"MHororpanHuku"

86

IlonsTe BeKTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE




87

CymMma BEKTOPOB

88 Pa3zHocTh BEKTOpPOB

89 [IpaBumno napamienenumnena

90 YMHOXEHHE BEKTOpa Ha
YHCIIO
Pasnoxenune BekTopa 1o

o1 0a3ucy TpEX BEKTOPOB, HE
JIeXKAIIUX B OJHOU
TUTOCKOCTH

92 CkasipHOe IpOHM3BEICHNE

93 Beruucnenue yrina mexny
BEKTOPaMH B ITPOCTPAHCTBE

94 [Ipocreitmue 3agaum ¢
BEKTOpaMu

95 [Ipocreitmume 3agaun ¢
BEKTOpaMu

9% [Ipocreitmue 3agaun ¢
BEKTOpaMu

97 [Ipocreitmue 3agaun ¢
BEKTOpaMu

08 O06006111EHNE U
CUCTeMaTH3alusl 3HaHUI

99 O06o06uieHne u
cucTeMaTh3anys 3HaHui

100 Hrorosast KOHTpOJIbHASA




pabota

Hrtorosast KOHTpOIBHAS

101
0 pabota 1
102 O06o06meHne u ) 1
cucreMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoThI

IIpakTHuyeckue
padoThI

Jara
H3yYeHHus

DJIeKTPOHHbIE
uu(ppoBbIe
oOpa3oBare/ibHbIE

pecypcsl

IToBTOpEHME TEMBI
"KoopauHaTsl BEeKTOpa Ha
TIJIOCKOCTH U B
npocTtpancTae"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHHE BEKTOPOB"

[ToBTOpEeHNE TEMBI
"Beruncnenue yria
MEXy BEKTOpaMu B
npocTpancTae"

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MIPOXOIALIei uepes e
TOYKH"

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHHC
INIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax




BekropHoe
IIPOU3BECHNE

JIuneliHbIE HEPABEHCTBA,
JIMHENHOE
[IPOrpaMMHPOBAHUE

JInHelHbIE HEPAaBEHCTBA,
JIMHENHOE
IPOrpaMMHPOBAHUE

10

AHanmuTH4eckue METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKAaX

11

AHaIUTHYECKUE METOIBI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna paccTOSHUSA OT
TOYKH JI0 TJIOCKOCTH B
KOOpIHMHATaX

13

Haxoxaenue pacctostHun
OT TOYKH J0 INIOCKOCTH B
KyOe

14

Haxoxaenue pacctostHun
OT TOYKH J0 IJIOCKOCTH B
MPaBUJILHOM ITUPAMUJIE

15

KonTposneHas pabota




" AHaTuTHYECKAA
reomeTpus’"

16

Ceuenus
MHOI‘OI’paHHI/IKOBZ
CTaHJapTHBIE
MHOFOI’paHHI/IKI/I

17

Ceuenuns
MHOTOTPaHHUKOB: METO/]T
CJIEIOB

18

CeueHns
MHOTOTPaHHUKOB:
CTaHJapTHBIE TUTIOCKOCTH,
TepecevYeHNs MPSIMBIX U
IUIOCKOCTEH

19

[TapannensHbIE NpsIMBIE U
MJIOCKOCTH:
napasuiesibHble CeUeHUs

20

[TapamiensHbIe IPSIMBIE U
IJIOCKOCTH: PacuéT
OTHOIIIEHUI

21

HapaJ'IJ'IeJ'ILHBIC IIPpAMBIC 1
IIOCKOCTH: YI'JIbI MCIKIY
CKpPCIIHNBAOIIUMUCA
MpAMbIMHA

22

[lepnenuKynspHble
IIPSIMBIE U TNIOCKOCTH:
CTaHJapTHBIE Maphl




NIEPIECHIUKYIIPHBIX
IIJIOCKOCTEN U MPSIMBIX,
CUMMETPHH
MHOT'OI'PaHHUKOB

23

[lepnenaukynspHbie
MPSIMBIE U IIJIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYISIPAX

24

[lepnenaukynspHbie
MPSIMBIE U IJIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOT'OI'PaHHUKAX

25

[ToBTOpEeHUE: IOMIAAN
MHOTOYT'OJIbHUKOB,
(hopMYJIBI 1715 TUTOTITAICH,
cooOpakeHusI ToI00us

26

[ToBTOpEHUE: TUTOMIAM
MHOTOYTOJIbHUKOB,
(hopMyJIBI 115 IJIOMIACH,
cooOpakeHUsI IO I00us

27

[ToBTOpEHUE: TUIOMIAM
MHOTOYTOJIbHUKOB,
(bopMyITBI 1151 TUTOIIACH,
cooOpa)keHUs o100

28

[Inomraau ceuenmit
MHOTOTPaHHUKOB:
TUIOIIAN TTIOBEPXHOCTEM,




pa3pe3aHus Ha YacTH,
CO00paxeHMs 10 100us

29

[Inomanu ceyenui
MHOT'OTPaHHUKOB:
IIJIOIAIU [IOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH,
cooOpakeHust ToI00us

30

KonTtponsHas pabora
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEYECHUS
MHOT'OI'PaHHUKOB"

31

O0BéM Tena. O0BeM
MPSIMOYTOJIBHOTO
napajuresienuIe/ia

32

3amaun 00 yaBOCHUHU
Ky0a, 0 KBaJpaType Kyoa;
O TPHCEKIIMH yIJia

33

CrepeoMeTpHUyeCKUE
3a/7a4M, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJILHOTO
napasuresienuie/ia

34

[Ipuknagabie 3a1a9H,
CBSI3aHHBIC C
BBIUHCIICHUEM 00BbEMaA
MPSIMOYTOJILHOTO
napasuiesenumnena




35

OOBEM MPSIMOH TPU3MBI

36

CrepeoMerpriecke
3a/1auu, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuknaansie 3agauu,
CBsI3aHHbIE C 00BEMOM
MPSIMOM TIPU3MBI

38

Brruucnenue 06b6MoB
TeJ C TTOMOIIBIO
OIPENETEHHOTO
unTerpana. Oopém
HaKJIOHHOM MPHU3MBbI

39

Brruncienue 006EMOB
TEJ C IIOMOIIBIO
OTPENETEHHOTO
uHTerpaa. O0bpEmM
MTUpaMUIbI

40

dopmyia 06bEMa
nupamupl. OTHOIIEHHE
00BEMOB TIHPAMH]T C
o0LIUM yriom

41

dopmyna o0bEMa
nupamupl. OTHOIIEHUE
00BEMOB MHUpaMus ¢
o0mmMM yriom




42

CrepeoMerpuueckue
3aJla4M, CBSI3aHHBIC C
00BEMaMU HAaKJIOHHOM
TIPU3MBI

43

CrepeoMerpuieckne
3a7la4, CBI3aHHEIE C
00BbEMaMU TUPaAMUIBI

44

[IpuknagHele 3a1a4u 110
Teme "OO0bEMEI TEN",
CBsI3aHHbBIE C 00BEMOM
HAaKJIOHHOM NPU3MBbI

45

[TpuknagHeie 3aga4u MO
Teme "OO0BEMEI TENT",
CBsI3aHHBIE ¢ 00BEMOM
MTUpaMUIbI

46

[Ipumenenne 0ObEMOB.
Brrauciienue pacctosiHus
710 TUTOCKOCTH

47

KounTtponsnas padora
"O0BEM MHOTOTpAaHHHUKA'

48

Humuaapuyeckas
MTOBEPXHOCTb,
oOpazyroriue
LWJIMHIPUYECKON
MTOBEPXHOCTH

49

Hunusap. [pamon
KpYTrOBOM LIWJIMHJIP.




[Inomans NOBEPXHOCTH
LWIMHIpA

50

Konnueckas
MIOBEPXHOCTb,
00pa3yrIne KOHMIECKO I
nosepxHoctu. Konyc

o1

Ceuenue KoHyca
IIJIOCKOCTBIO,
MapayieIbHON MIOCKOCTH
OCHOBaHUA

52

VY ceu€HHBII KOHYC.
N300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITmomans OOKOBOI
MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH KOHYCa

54

ITmomans OOKOBOI
MTOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTH KOHYCa

55

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHUE,
IIOCTPOEHUEM CEUYECHUI
HWIMHAPA, KOHYCa

56

CrepeoMerpuueckue
3a/1a4uM Ha




JI0Ka3aTesIbCTBO U
BbIYMCIICHUE,
IMOCTPOEHUEM CEYEHUI
LUIAHAPA, KOHYyCa

57

[Ipuxnaansie 3a1auu,
CBSI3aHHBIE C LIJIMHAPOM

58

[Ipuxknagnsie 3a1auu,
CBSI3aHHBIE C LIJIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
1iapa ¢ IIOCKOCThIO.
Kacanue mapa u cepbl
IJIOCKOCTRIO. Bua n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
rapa ¢ IioCKOCTHIO.
Kacanwue mapa u chepbr
IUTOCKOCTHI0. By n
n300pakeHue mapa

62

YpaBHeHue chepsbl.
[Tnomane chepsl u eé
qacTen

63

Cummetpus chepsl 1
mapa

64

Crepeomerpuueckue
3aJjauyl Ha




JI0Ka3aTesIbCTBO U
BBIYHCJICHUEC, CBSI3aHHBIC
co cepoii u mrapom,
MMOCTPOCHUEM UX CEYECHUI
IIJIOCKOCTBIO

65

CrepeoMeTpriecke
3aJa9u Ha
JI0Ka3aTeIbCTBO U
BBIYHNCJICHUEC, CBSI3AaHHBIC
co cdepoii U mapom,
MOCTPOECHUEM UX CEUYECHUI
TUTOCKOCTBIO

66

[Ipuxknagnsie 3amayu,
CBsI3aHHBIE O chepoii n
1apom

67

[ToBTOpEHUE:
OKPY>KHOCTb Ha
IJIOCKOCTH, BBIYUCIICHUS
B OKPYXHOCTH,
CTaHJIapTHbIE MOA00US

68

Paszanunbie koMOUHALINH
TEJ BpaIlCHUS U
MHOTOT'PaHHUKOB

69

3agauu o teMe "Tena u
MOBEPXHOCTH BpallleHus "

70

3amauu o Teme "Tena u
MMOBEPXHOCTHU BpallleHus "




71

Kontponsnas pabora
"Tena ¥ HIOBEPXHOCTH
BparieHus"

72

O0BEM TIHHIpA.
Teopema 06 00BEME
IPSIMOTO IUTHHPA

73

Brruucnenue 066€MoB
TEJ C IIOMOIIBIO
OIPENETEHHOTO
uHTerpana. Oobém
KOHYCa

74

[Tnomranu 60KOBOM 1
MOJTHOM MOBEPXHOCTH
KOHYcCa

75

CrepeomeTpuieckue
3aJ1auu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB
UWINHPA, KOHyca

76

[IpuknamHbie 3a1a49M 110
Teme "OO0BEMEBI 1
IIOIIA/IH IIOBEPXHOCTEH

TCI

77

OO0BEM 1mapa  IIapoBoro
cektopa. Teopema 00
o0néme mapa. [Tnomane

cdepsl.
CrepeoMerpuueckmne




3a/1a4u, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
1rapa, 1apoBoro
CerMEHTA U I1apOBOTO
CeKTopa

78

[IpuknagHele 3a1a4u 110
Teme "OO0BEMEI TENT",
CBSI3aHHBIE C 00BEMOM
mapa ¥ riomaabo
ctepsl. COOTHOTICHHS
MEXTy TIOIIAISIMH
MOBEPXHOCTEN U
00BEMaMH OJOOHBIX TE

79

ITomoGOHsIe TEIa B
MPOCTPAHCTBE.
N3menenue o0bnEMa npu
o0 0um.
CrepeomeTpuyeckue
3aJ1a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
TeJ U IUIoMaaei
TMOBEPXHOCTEMN

80

KontposbHas paboTa
"[Lno1anyu noOBEpXHOCTH
1 00BEMBI KPYTJIbIX TEN"

81

JIBYDKEHUS IPOCTPAHCTBA.
OToOpaxkeHusl.




JIBU)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JIBIOKEHUN

82

Bunpl nBukenuii:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJIbHasl CAMMETPHS,
3epKaJIbHasi CAMMETpPHS,
IIOBOPOT BOKPYT IPSIMOU

83

[TpeoGpazoBanmst
noao6us. [psamas u
cdepa Diinepa

84

I'eomerpuueckue 3agaun
Ha MPUMEHEHNE
JBHKEHUS

85

Kontposnbhas padbota
"Bektopsl B
npocTtpanctae"

86

Ob6o06maroriee
noBTopenue 11 nmonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIIUS
3HAHUM:
"[TapannenbHOCTh
MPSIMBIX U MJIOCKOCTEH B
pocTpaHcTae”

87

Oo6o0maroriee




noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATU3alUs
3HaHui: "BekTopsl B
npocTpancTse"

88

Ob6o6maroriee
noBTopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTU3aLus
3HaHui: "BekTopsl B
npocTtpancTae"

89

Ob6o6maroriee
noBTopenue 11 nonsruit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3alUs
3HaHui: "O0beM
MHOTOTpaHHUKA"

90

Oo6o0maroriee
noBTopenue 11 nonsruit
Y METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTeMaTH3alus
3HaHuil: "O0Bbem
MHOT'OTrpaHHUKa"




91

Ob6o0matoriee
noBroperue 11 nonstuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATU3alUs
3Hanui: "[lnomanau
MMOBEPXHOCTU U 0OBEMBI
KpYIJIbIX Ten"

92

Ob6o6maroriee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHCTEMAaTH3alUs
sgagui: "Ilmomaan
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

HToroBast KOHTpOJIbHAS
pabora

94

HToroBast KOHTpOJIbHAS
pabora

95

[ToBTOpEeHME, 0000IICHNE
U CUCTeMaTHU3alHs
3HaAHUUI

96

Uctopus pa3Butus
CTEPEOMETPUHU KaK HAYKH
U €€ poJib B pa3BUTHHU
COBPEMEHHBIX




WH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsutus
CTEpEOMETPUHU KaK HAyKH
U €€ poJsib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMIIIOTEPHBIX
TEXHOJIOTU I

98

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKH
U €€ POJIb B Pa3BUTUH
COBpPEMEHHBIX
HMHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU I

99

Uctopus pazputus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hctopust pa3BuTHs
CTEPEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTHU




COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus pazsutus
CTEepEOMETPUHU KaK HayKH
U €€ poJsib B Pa3BUTUH
COBpPEMEHHBIX
HMHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU I

102

Hcropus pazsutus
CTepEeOMETPUHU KaK HAyKH
U €€ POJIb B Pa3BUTUH
COBpPEMEHHBIX
WHXEHEPHBIX U
KOMIIIOTEPHBIX
TEXHOJIOTU I

OBILIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVISA YYEHUKA

MaremaTtuka: airedpa 1 Hauyajla MaTeMaTUYECKOro aHalln3a, TeOMETPHUS.
I'eomeTpus :10—11-e kiaccsl : 6a30BbIN U yriyOneuubiit yposHu : JI. C.

Aranacsana, B. @. byry3osa, C. b. Kagomuesa u ap

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
Martemaruka: anredpa u Hayajaa MaTEMaTHYECKOTO aHAIN3a, TEOMETPUSI.
I'eometpus : 10—11-e kinaccol : 6a30BbIN U YTIITyOJIEHHBINH YPOBHU :
METOJIMYECKHUE PEKOMEHAIMU K YUeOHUKY

JI. C. Aranacsna, B. @. byry3osa, C. b. KagomiueBa u ap

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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