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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBAeTCS OMHMM W3 0a30BBIX KYpPCOB HA YPOBHE CPEIHETO
o011iero oOpa3oBaHus, TaK Kak 00€CNeYMBAET BO3MOKHOCTh U3YUEHUA JUCLUIIIAH
€CTECTBCHHO-HAYUHOW HAIMpPaBJICHHOCTH W MPEAMETOB T'YMAHUTAPHOrO IMKJIA.
[Tockonmpky  JIOTWMYECKOE€  MBINIUICHWE,  (opMupyeMoe TIpH  W3YUCHWH
00y4YaroIKUMUCS TTOHATUHHBIX OCHOB T'€OMETPHUM, MPHU J10KA3ATEIbCTBE TEOPEM H
MOCTPOCHHUM LIEMOUYKHU JIOTHUECKUX YTBEPKIACHHUHA TPU PELICHUH T€OMETPUUECKUX
337a4, YMEHHWE BBIJIBUTaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOIb3YIOTCSl MIPU PEIICHUM 3a/lay €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH
(pmzrueckunx 3amay.

I{enb ocBOEHUA mporpaMMmbl yueOHOTO Kypca «I['eomeTpus» Ha yriyOaEHHOM
VPOBHE — Pa3BUTHE WHAMBUIAYAIbHBIX CIOCOOHOCTEN OOydYaroIuxcs MOpu
W3YUEHUH F'€OMETPUH, KaK COCTABJIAIONICH mpeaMeTHON obnact «MaremaTuka u
uHdopmaTrka»y  dYepe3  OOECIEUCHWE  BO3MOXKHOCTH  TPHOOPETCHHWS |
UCIONb30BaHUsA Oosiee TJIyOOKMX TEOMETPUUECKUX 3HAHWUH W JeHCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOIUMBIX TSl YCIIENTHOTO MPO(EeCCHOHAITHHOTO
00pa30BaHus, CBSI3aHHOTO C UCIOJb30BAHUEM MATEMATUKH.

[TpuopuTeTHBRIMU 3aJayaMUd Kypca T€OMETPUM Ha YriayOJEHHOM YPOBHE,
PACHIMPSIOIIMMY U YCWIMBAKOIIUMHI Kypc 0a30BOTO YPOBHA, SIBJISIOTCS:

paclIMpEHUe MPEICTABICHUS O TEOMETPUM KaK YAaCTA MUPOBOU KYJbTYpPbI H
(dhopMupoBaHUE OCO3HAHUS B3AMMOCBSI3H TEOMETPHH C OKPYKAIOIIAM MHUPOM,

dopMupoBaHUE TPEACTABICHUS O TWPOCTPAHCTBEHHBIX (HUTYpaX Kak o
BUKHECHUIIIMX MATEeMaTUUYECKUX MOJEIAX, MO3BOJISIONIMX OMUCHIBAaTh M M3ydaTh
pa3HbIC SABJCHUSA OKPYKAIOIIEr0 MUPA, 3HAHUE MOHATUHHOTO arapara no pasaeiny
«CrepeomeTpus» yueOHOro Kypca reOMETpHUH,

dbopMupoBaHUEe  yMEHHWS  BJIQACTh  OCHOBHBIMH  TOHATHSAMH O
MPOCTPAHCTBEHHBIX (UTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMeHHE WX TIPUMCHSTH, YMEHHs JOKA3bIBaTh TEOPEMBl W HAXOJWUTH
HECTaHJApTHBIE CIOCOOBI PELIEHUS 3a/1a4;

(dhopMupoBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACISIX U B PEATTbHOM
MHUpPE MHOTOTPAHHUKM M TE€ja BPAIICHUSA, KOHCTPYUPOBATh T€OMETPUUYECKHE
MOJEIH;

dhopMupoBaHE TTOHUMAHHUS BO3MOXHOCTH aKCHOMATHUYECKOTO TMOCTPOCHUS
MaTeMaTHIeCKAX Teopui, (POopMUPOBAHUE TMOHWMAHWA POJIM AKCHOMATHKHA TPH
MPOBEACHUM PACCYKICHUH,

dbopMupoBaHe yMEHUS BIAACTh METOJAMHU JOKA3aTEIhCTB W AITOPUTMOB
pEUICHUA, YMEHUA MX TNPUMEHATb, MPOBOAUTH OKA3ATEIbHBIE PACCYXKACHUSA B
X0/JI€ PEIICHUS CTEPEOMETPUUECKUX 33/1a4 U 337a4 C MPAKTUYECKUM COACPIKAHUEM,



dbopMupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENIbCTB — TIPH
000CHOBAaHMHM MAaTEMATHUYCCKUX YTBEPKACHUH W POJIM aKCMOMATHKH B TIPOBEICHHUH
JEAYKTHBHBIX PACCYKIACHUI;

Pa3BUTHE W COBEPIICHCTBOBAHWE WHTC/UICKTYAJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEH 00YyYarolnXCcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJICIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBINIJICHUS, HHTEPECa K U3YUCHUIO TCOMETPHH;

dhopmupoBanre (PyHKITMOHATBEHON TPAMOTHOCTH, PEIICBAHTHOM TEOMETPHH:
YMEHHUS Paclo3HABaTh TMPOSBICHUS TEOMETPUUCCKUX TIOHATHH, OOBEKTOB |
3aKOHOMEPHOCTEH B PEANbHBIX JKU3HEHHBIX CHUTYalMsIX W TPH W3YUSCHUH APYTHX
yu4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJCIIAPOBAHUS PEATbHBIX CHUTYalld, WCCIIENOBAHUA TOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIAN TTOJTYISHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COACPKATEIHHBIMY JTMHUAMA yueOHOTO Kypca «I eoMeTpus» B
10-11 «wmaccax sapisitores:  «lIpAMble W MIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpannukmn», «Tema BpameHus», «BekTtopsl ©W  KOOpAWHATHI B
MPOCTPAHCTBEY, «[IBUKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «YMETh OIEPHPOBATH
MOHATHUAMWY», PEICBAHTHBIMU TEOMETPUHM HA YTiIyOJIEHHOM ypOBHE OOYyYCHHS B
10—-11 knmaccax, OTHOCUTCSI KO BCEM COJICpPKATEIbHBIM JIMHUSAM yueOHOTO Kypca, a
dopMupoBaHUE  JIOTHUECKUX YMEHHHA  PaclpenensieTca HE  TOJNBKO  TIO
COJICpKaTENIbHBIM JIMHUAM, HO M Mo roaaM oOydeHuda. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaM ocBoeHHMs {DenepanbHOM padouei
MPOTPAMMBI, PaCHpPENeIEHHBIM M0 ToAaM OOydYeHWs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIUAIBLHBIM BOITPOCaM O0yYaroIuecs
o0palajguch HEOAHOKPATHO. TO  TMO3BOJISIET OPraHUW30BaTh  OBJIAJICHHE
r€OMETPUUCCKUMH TTOHATHAMH W HABBIKAMH TTOCIICIOBATEIFHO W MOCTYIATEIBHO, C
COOJTIO/IEHUEM TIPUHITATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKITIOUATH B OOIIYIO
CHUCTEMY T€OMETPHUCCKHUX MPEACTABICHUH OO0YJarONTUXCA, paciupss U yriyomss
e€, oOpa3ys IPOYHBIC MHOYKECTBEHHBIC CBSI3H.

[Tepexoa K U3YUEHHIO TEOMETPUM HA YIITYOJEHHOM YPOBHE MO3BOJIACT:

co3marh ycimoBus i guddpepeHmManui  OOyueHHS,  IMOCTPOCHHS
WHJMBUAYAJbHBIX 00pa30BaTEIbHBIX MPOTPaMM, OOECHEUYUTh  YIIIyOJIEHHOE
W3YUYCHHUE TEOMETPHUH KaK COCTaBJIAIONIEH yaeOHoro mpeaMera «MaTemaTrkay;

MOATOTOBUTH OOYUYAIOMMUXCA K TPOJAOIKEHUIO HW3YUCHHS MaTEMaTHKH C
yaéToM BBIOOpa Oyaymel mpodeccuun, obecreunBas HPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccroHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eoMmeTpusi» Ha YriayOJEHHOM YPOBHE
orBoautca 204 gaca: B 10 knacce — 102 gaca (3 uaca B Heaenio), B 11 kmacce — 102
yaca (3 yaca B HEZIEIO).



COJAEPKXAHUME OBYUYEHUSA
10 KUIACC

IIpsiMble U TUI0CKOCTU B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMmeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOCHUM CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPHUU U CIECTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
napajuie/ibHble W CKpellMBaroluecss mnpsmbie. [IpU3HAKM CKPENIMBAIOIINXCS
npsaMbIX. [lapaiienbHOCTh NPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE: MapaLIeIbHbIC
MPSAMbIE B MPOCTPAHCTBE, MAPAIIETBHOCTh TPEX NPSIMBIX, MAPATIIETBHOCTh MPAMON
n 1ockoctd. [lapamiensHoe WM LEHTPATbHOE MPOEKTUPOBAHHE, H300pa)KeHHUE
¢uryp. OCHOBHBIC CBOHCTBA TapajUICIIBHOTO MpoeKkTHpoBaHus. M3obOpaxenue
¢uryp B mapayuiebHONW MPOCSKIIMHA. YTJIBI ¢ COHAMPABJICHHBIMU CTOPOHAMHM, YTOJI
MKy MPAMBIMHU B mpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaijiebHbIC
TJIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX TJIOCKOCTEN. [Ipocreiimue
MPOCTPAHCTBEHHBIE (UTYPHl HA IUIOCKOCTH. TETPAdAp, MNapauICIICIUTIC],
MOCTPOCHUE CCUCHUM.

[TeprieHAUKYIAPHOCTh OPSIMON M TUIOCKOCTH: MEPICHIUKYJISIPHBIC MPAMbBIC B
MPOCTPAHCTBE, NPAMbIE MNaAPAJUICIbHBIE W TEPHNEHIUKYJAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHCHAUKYISIPHOCTH TMPAMOW U IUJIOCKOCTH, TeopeMa O MpsMoH
MEPNEHIUKYIAPHON MJIOCKOCTH. OpToroHanabHOE MPOEKTUPOBAHUE.
[TeprieHAUKYISAP M HAKIIOHHBIE: PACCTOSIHUE OT TOUKH A0 IJIOCKOCTH, PACCTOSAHHE
OT TpsIMOW 10  IUIOCKOCTH, mTpoekmus  (Gurypsl  Ha  IJIOCKOCTh.
[TeprieHAUKYIAPHOCTh  TUJIOCKOCTEH: MPHU3HAK  MEPHNEHIMKYJSIPHOCTH  JABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPNEHAUKYJIAPAX.

VYriibl B OPOCTPAHCTBE: Yroj MEXKAY NPSAMON M TJIOCKOCTBIO, JABYTPAHHbBIH
YIOJ, JUHEHHBIA YroJl ABYTPAHHOro yria. TpéxrpaHHbld 1 MHOTOTPAHHBIE YIJIBL.
CoiicTBa TJIOCKMX YIVIOB MHOrorpaHHoro yrja. CBoicTBa TIUJIOCKUX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yrijia. TeopeMbl KOCHHYCOB W CHHYCOB Jif
TPEXTPAHHOrO yTIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipu3ma: n-yrojibHas
Mpu3Ma, NpsiMas U HAKJIOHHAd MPU3Mbl, OOKOBAs W MOJIHASA MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, mNPAMOYTOJIbHBIA — MapajuleienuIe] W €ro  CBOWMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennast teopema Ilmdaropa. [lupammma: n-yronmbHas mTUpaMuaa,
npaBujibHas W yceu€éHHas nupamuabel. CpoiicTBa pédep U OOKOBBIX TIpaHelt
MpaBUJIbHOW mupaMujbl. [IpaBUbHBIE MHOTOTPAHHHWKW: TpPaBWJIbHAs MpU3Ma U



NpaBUJIbHAs NUPaMUJA, IPABUJIbBHAA TPEYroJibHAsA NHMpPaMUAQ W IPABUIIBHBIN
Terpa’ap, KyO. IlpeacTaBieHue O TPaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Jp,
JOAEKA AP U UKOCAIP.

BrlunciieHne 5>1E€MEHTOB MHOTOTPDAHHUKOB: péOpa, AWaroHajiv, YIJIbl.
[Tnomaas OOKOBON MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPHU3MBIL,
IJIOIIAb OCHOBAHWH, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSAMONW MPHU3MBI.
[Tnomaar OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABWIBHON MUPaMUIbI,
TEOPEMA O TUIOINAAN YCECUEHHON MTUPAMUJIBI.

CummeTpuss B TOPOCTPAHCTBE. JIEMEHThl CHUMMETPUM  MPABWIbHBIX
MHOTOTPaHHUKOB. CUMMETpUA B TMPABWIBHOM MHOTOTPAHHUKE. CHUMMETPHS
Nnapajuiesenune a, CUMMETPUS TNPABUIIBHBIX IIPU3M, CUMMETPUS IPABUIIBHOU
MAPAMHUJBI.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

[ToHATHA: BEKTOpP B MPOCTPAHCTBE, HYJICBOM BEKTOP, IUIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABJIEHHBIE W MNPOTHUBOIOJIOKHO
HAMPABJICHHBIC BEKTOPBI. PABEHCTBO BEKTOPOB. [IeHCTBUA ¢ BEKTOPAMU: CIIOKECHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucao. CBOKCTBA CJIOKEHUS BEKTOPOB. CBOWCTBA YMHOXKEHHUSI BEKTOPa HA YMCIIO.
[TonsaTtne koMruiaHapHble BEKTOPHI. [Ipu3Hak KoMIIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUH BEKTOpa IO TPEM
HECKOMIUIAHApHBIM  BeKkTopam. lIpamoyronpHas  cuctemMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBfA3b MEXAY KOOPAMHATAMHM BEKTOpPa M
KOOpPAWHATAMKU TOYEK. YTod Mexay BekTtopamu. CkajasipHOE MPOU3BEACHUE
BEKTOPOB.

11 KITACC

Tena BpameHust

[ToHaTHs: UUAMHAPUYECKAs TOBEPXHOCTb, KOHHUYECKAs TMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpasyionue moBepxHocTel. Tenma BpaieHus:
IMWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzamMmHOe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3obOpaxenuwe Ten
BpalieHus Ha TJIOCKOCTH. PasBépTka munuHapa U koHyca. CuMmmetpus cdepsl u
miapa.

O0béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPAMOYTOJIBHOTO TapajulieNienunena W cleactsusd u3 Heé. OO0BbEM TpsAMON H
HAKJIOHHOW MPHU3Mbl, HWJIWHAPA, NUpaMuabl U KoHyca. OO0bEM 11apa U apoBOro
CErMEHTA.

KomOunanuu Ten BpalieHua W MHOrorpaHHukoB. [lpusma, BhOMcaHHas B
IMWIMHAP, ONMHCAHHAS OKOojo mwiauHapa. [lepeceduenme cdepsl w mapa C
miockocThio. Kacanwe mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHWKA,



OTMMCAHHOTO OKOJO cdepbl, cdepbl, BIMUCAHHONW B MHOTOTPAHHUK WM TEJO
BpAICHMS.

[Tnomans MOBEPXHOCTH NWIMHAPA, KOHYyCA, TUIOmMaas chepsl u €€ yacTel.
Ilono6ue B mnpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx (uryp. IlpeobpaszoBanne momobus, romoteTHs. Pemenue 3agau Ha
MJIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenune ceuennii MHOTOTPAHHUKOB | TEJT BPAIICHUS . CCUCHUS ITMITHH IPA
(mapayutelbHO W TEPICHAUKYJIAPHO OCH), CEUCHHMs KOHyca (mapajuieibHbIC
OCHOBAHHIO W TIPOXOIAIINE YEPE3 BEPIIUHY ), CEUCHUS Iapa, METOAbI TTOCTPOCHUS
CEUEHUMN: METOJ CIEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIECH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauuu HajA BekTopamu. BekropHoe
yMHOKeHHE BEKTOpPOB. (CBOWCTBAa BEKTOPHOTO YMHOXeHUA. [IpamoyronpHas
cucTeMa KoopAuHAT B mpoctpaHcTBe. KoopauHartel Bektopa. PaznoxkeHue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBI METOM TIPW PEIICHUH TEOMETPUUYECKHUX
3a/ad.

J/IBUsKeHUs1 B IPOCTPAHCTBE

JIBmxennss mpoctpancTBa. OtoOpaxkeHus. J[BMKEHWS W PaBEHCTBO (HUTYD.
OOmue cBoicTBa JABWXKECHMN. Buasl ABWKEHWH: MapaieIbHbIM MNEPEHOC,
IIEHTPAJIbHAsT CHMMETPHS, 3€PKajbHas CUMMETPHS, IMOBOPOT BOKPYT TMPSMOM.
[Tpeobpazosanms noaodus. [Ipsamas u chepa Diinepa.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHI

1) rpa:knaHckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTH TPAKIAAHCKOHN TO3UIIMHA 00YUAIOMErocs KaKk akKTUBHOTO 1
OTBETCTBEHHOTO  YJIECHAa  POCCHHCKOro  oOIIecTBa,  MPEICTABJICHHE O
MaTEMaTHIECKAX OCHOBAX (PYHKITMOHMPOBAHWA PA3JIUYHBIX CTPYKTYpP, SBICHHM,
MPOLEYyP TPAKAAHCKOTO OOImecTBa (BBHIOOPHI, OMPOCHl W JAPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COLIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
(yHKIMAMY ¥ HA3HAUCHUEM,

2) naTpuoTHYECKOE BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCHUICKOM I'PakAaHCKOHW HUACHTHUYHOCTH, YBAXKCHHS K
MPOILJIOMY M HACTOSIIEMY POCCHMCKOW MaTeMAaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHIKEHUAM POCCUHMCKUX MATEMATUKOB U POCCUHMCKONW MATEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTHXKCHHWM B JAPYTAX HAyKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHNE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUA, STUUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKCHUH HAyKd W JEATEJIbHOCTBIO YUEHOr0, OCO3HAHUE
JMYHOTO BKJIaAa B MOCTPOCHHUE YCTOWUMBOTO OYIyIIEro;

4) 3cTeTnyecKoe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAS SCTETUKY MATeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aJa4, PEIICHUHN, PacCyKICHUMN, BOCIPUUMYUBOCTh
K MAaTEMATUUYECKUM aCIIeKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

S) pusnueckoe BocnuraHue:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTWYeCKHe 3HAHUSA B
MHTEpeCcax 30pOBOTO U 0€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (370POBOC MHUTAaHWE, COAJTAHCHPOBAHHBINA PEXHM 3aHATHH H
OTIIBIXa, PETyNspHas (u3nuecKkas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHME
MIPU 3aHATHUAX CIIOPTUBHO-03JJ0POBUTENIBHOMN ACATEIBHOCTBIO,

6) TpyaoBO€E BocIUTAHMIE:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIOOUA, HUHTEpPEC K
paznuuabiM  chepam  TpoheCCHOHATIBHON  ACATENIBHOCTH,  CBSA3AaHHBIM  C
MaTeMaTUKOW W €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymed mnpodeccnn W peaTu30BHIBATH COOCTBEHHBIE KM3HCHHBIC TUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MAaTeMaTHYECKOMY  O0pa3oBaHUID U



caM000Opa30BaHMI0 Ha MPOTSHKEHWH BCEM JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUYECKUX 3a/1a4 MaTeMaTHUECKOM HAaPaBICHHOCTH,

7) 3K0J10rU4YecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh  AKOJIOTHUCCKON  KyJIBTYPHl, TOHMMaHWUC BIIUSHHS
COIMAJIbBHO-KOHOMMUYECKHUX TMPOIECCOB HAa COCTOSIHHUE MPHUPOIHON M COLMAILHON
Cpebl, 0CO3HAHUE TJIO0AJIBHOTO XapaKTepa HKOJOTHUECKHUX MPOoOIeM, OPUEHTAIUA
Ha MPUMEHEHHWE MaTEeMaTHMUYEeCKMX 3HAHUW JJid pelieHud 3a1ad B 00JacTu
OKpYKaloIel Cpebl, IMJIaHUPOBAHHUE TMIOCTYNKOB W OIEHKH HMX BO3MOKHBIX
MOCICICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMESHHOMY
YPOBHIO  Pa3BUTHSA HAyKM W OOIECTBEHHOW  NPAKTHUKH, IOHWMAaHUE
MaTeMaTHUYeCKOH HayKH Kak cdepbl YeIOBCUSCKOM MCSITCIIPHOCTH, ATAlloOB €&
Pa3BUTHS W 3HAYMMOCTH Ui PA3BUTHUA IIMBWIM3AIMW, OBJAJACHUE SA3BIKOM
MaTeMaTUKA W MaTeMaTHYECKOW KyJbTypou KakK CpPEACTBOM TO3HAHHUA MHpA,
FOTOBHOCTh OCYIIECTBJISATh MPOSKTHYIO M HMCCIEA0BATEIbCKYIO JEATEIHBHOCTD
WHIWBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIe AeiCTBHS

ba3oBbie joruueckue aeicTBUA:

BBISABIIAITh U XAPAKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MATEMAaTHUYECKHUX
OOBEKTOB, TOHSTHIA, OTHOIICHUH MEXIy TMOHATHAMH, (HOPMYIUPOBATH
OTIPEICIICHNS TIOHATHH, YCTAHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCH(DUKAITIH,
OCHOBAHUA JiJ1si 000OIIECHUS U CPABHEHHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;

BOCIIPHHUMATh,  (popMynupoBaTh ®  TPEOOPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISABJISITh MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U MPOTUBOPEUUA
B (hakrax, JAaHHBIX, HAOMOMACHUAX W YTBEPXKACHUAX, MpEJIarath KPUTCPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH,

JiefaTh BBIBOJABI C WCMOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHUHN, YMO3AKITIOUEHHUH TI0 aHAJIOTUH;

MPOBOJAUTH CAMOCTOATENIBHO 10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsAAMBIE W OT MPOTUBHOTO), BEICTPAWBATh apryMEHTAINIO, IPUBOIUTH MPUMEPHI 1
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BBHIOWpATh CMoOCcO0 pemieHus y4eOHOH 3adaud  (CpaBHUBATH HECKOJIBKO
BAapMAHTOB  pEIICHUs, BbHIOMpaTh  HauboJiee  MOAXOAANIMA C  y4ETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccieaoBarebckue AecTBHS:



HCIOJIB30BATh BOTMPOCH KaK WCCIICIOBATEICKAA HWHCTPYMEHT TIO3HAHMS,
dbopMynupoBath  BOMPOCH,  (UKCHUPYIOIIME  MPOTHBOpPEUHE,  MPoOJeEMYy,
yCTaHaBIWBATh WCKOMOE M JaHHOE, (HOPMHUPOBATH THMOTE3Yy, apTyMEHTHPOBAThH
CBOIO TIO3UIIHIO, MHCHHE,

MIPOBOJUTH CaMOCTOSITENIEHO CIITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICOBAHUE
M0 YCTAHOBJICHAIO OCOOEHHOCTEW MaTeMaTHUeCKOTo 00BEKTa, SABJICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMU, SIBJICHUAMH, TIPOIECCAMU,

CaMOCTOSTEILHO (HOPMYIIHPOBATh OOOOIICHUS W BBIBOJABI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIONCHUSA, WMCCIICIOBAHWA, OICHUBATh  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE PA3BHTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHAX.

PaboTa ¢ undopmanmeii:

BBISIBJIATH Ae(UIIATH WHGPOPMAIAX, JAHHBIX, HEOOXOAUMBIX U1 OTBETA HA
BOTIPOC U JUTS PEIICHUS 33/1a4H;

BBIOWPATh MH(POPMAITHIO W3 UCTOYHUKOB PA3TUUHBIX THUIIOB, aHAJTU3APOBATH,
CHUCTEMATHU3APOBAaTh W HMHTEPIPETHUPOBATh WH(MOPMANMIO PA3TUYHBIX BHIOB H
(hopM TpeACTaBICHUS,

CTPYKTYPUpPOBaTh WHGPOPMAIHIO, MPEACTABIATE €€ B Pa3IMUHBIX (hOopMax,
WJUTIOCTPUPOBATH Tpadrueckw;

OIICHUBATh HaJEKHOCTD uHdopMaIu 1o CaMOCTOATEILHO
c(hopMyTMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIEe AeliCTBUSA

Oomenue:

BOCIIPHHUMATH U (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHIMH U
1eaaMu  OOIIEHUsA, SCHO, TOYHO, TPAMOTHO BHIP@KaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHHUS IO XOJYy PEIICHUS 3a1auw,
KOMMEHTHPOBATH TIOJTyUCHHBIN PE3yJIbTaT;

B X0Ji¢ 00CYXX/ICHHS 3a7aBaTh BOMPOCH TO CYIMIECTBY OOCYXAAEMOW TEMBI,
mpoOIeMBbl, pEMIaeMoN 3aJaud, BBICKA3bIBATh HJCH, HAICJICHHBIC HA TIOWCK
PEIICHHS, COTMOCTABIATh CBOM CYXACHHS C CYXIACHUSMH JPYTHX YYaCTHHUKOB
auaiora, oOHapyKWBaTh Pa3Inuue W CXOACTBO TO3WIMHI, B KOPPEKTHOH (dopme
(hopMynupoBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YJbTAThl PEMICHUS 337U, SKCTICPUMEHTA, WCCIICIOBAHUS,
MPOEKTa, CaMOCTOATEIHLHO BHIOMpPATh (OpMaT BHICTYINICHHS C YYETOM 3a7ad
MIPE3EHTAIUN U 0COOCHHOCTEH ay IMTOPHH.

PeryasiTuBHBIE YHHBEPCAJIbHbIE yUeOHbIE TefCTBUSA
Camoopranuzanus:



COCTaBJIATH IJIAH, AJITOPUTM PEIICHUS 33/1a4uM, BHIOUPATh COCO0 PEUICHUS C
YUETOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YUETOM HOBOH WH(MOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIH HHTEJLIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATEIbHOW  pedieKCMd  Kak  OCO3HAHUA
COBEPIIAEMbIX AEHCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACThH
crnocob0aMu CaMOITPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pPEelIeHUd
MAaTEMATHYECCKOM 3a/1a4H,

MPEABUIETh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh MPH PEIICHUU 3a7auH,
BHOCHUTbh KOPPEKTHUBBI B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUIM, OOBSICHATh NPUUKUHbI
JOCTHKEHUS WM HEJOCTHKEHHUS PE3YJbTaTOB ACATEIbHOCTH, HAXOAUThH OIINOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OTBITY.

CoBMecTHAS 1eITEIbHOCTD:

MOHUMATh W MCIHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW U WHAUBUAYAJbHOM
paboThl MpU PEHIEHUH YYEOHBIX 3aJay, NPUHUMATh [eJIb COBMECTHOM
NEATEIILHOCTH, IJIAHWPOBATh OPraHU3alMI0 COBMECTHON PabOThI, pacnpeacisTh
BUABI paldoOT, [OroBapuMBaThCA, OOCYXKJaTh MPOIECC W pe3ylbTaT pPadOThI,
0000maTe MHCHUS HECKOJIBKUX JIFOJIECH;

y4acTBOBaTh B TPynmoBbIX dopMax padoTsl (0OCyxkacHWS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMIOJHATH CBOIO YacTh paboOThl |
KOOPAWHUPOBATh CBOW ACHUCTBUA C JPYTMMHM 4YJI€HAMHU KOMaHbI, OLICHUBATH
KaueCTBO CBOETO BKJaAa B OOMIMIA MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSL.

INPEAMETHBIE PE3YJIbTATDI

K konity 10 kimacca oOyuaroniuiicss HayqYuTCs:

e CBOOOJHO ONCPUPOBATh OCHOBHBIMH IIOHSTHSAMH CTCPEOMCTPHUH IIPH
PEIICHNHN 33724 ¥ TIPOBEJICHAN MAaTEMATHIYCCKHX PACCy KICHHI;

e TPHMCHATh AKCHOMBI CTEPEOMETPHH M CJICACTBHSA W3 HUX MPH PEIHICHUH
T€OMETPUICCKUX 3a/1a1,

e KiaccH(pHUIUPOBATh B3aUMHOE PACHOJIOKCHHUE IPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATh TMOHATHSAMH, CBA3aHHBIMH C YIJIaMHd B
MPOCTPAHCTBE. MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIYy MPIMOH U
TIOCKOCTEIO;

e CBOOOJIHO OTICPUPOBATH MOHATHUIMH, CBI3aHHBIMHA ¢ MHOTOI'PAaHHHUKAMH;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIC BWIbl MHOTOTPAHHHUKOB (MpHU3Ma,
nupamMua, MPAMOYTONBHBIN apauieenunen, Kyo);

e KIacCH(UITMPOBATh  MHOTOTPAHHWKH, BBHIOWpas  OCHOBAHHUA  JUIS
Ki1accu(hUKaIIm,

e CBOOOJHO OMEPUPOBATh TOHITHSAMH, CBS3aHHBIMH C  CCUCHHUEM
MHOTOTPaHHHUKOB TUTOCKOCTBIO;

e BBITIOJTHSTH napaiebHOE, IIEHTPATBHOE u OPTOTOHATBHOE
MPOCKTHPOBaHKUE (PUTYpP HA THIOCKOCTH, BBHITIONHATH M300pakeHus (Uryp
Ha TUIOCKOCTH,

e CTPOWTHh CEUCHWA MHOTOTPAHHWUKOB PA3IMUYHBIMU METOJIAMH, BBHITIOIHSATH
(BBIHOCHBIC) TTIOCKHAE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BHJ] CBEPXY, COOKY, CHH3Y,

e BBHYUCIATH ITUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHWKOB  (TIpHU3Ma,
nUpaMua), TCOMETPUIECKUAX TEJT ¢ TPUMEHEHUEM (POPMY.T;

e CBOOOJHO OTMIEPUPOBATH MOHATHAMHU. CHMMETPHS B TTPOCTPAHCTBE, HICHTD,
OCh W TUIOCKOCTh CHMMETPWH, IICHTP, OChb M INIOCKOCTh CHMMETPUHU
urypsr;

e CBOOOJHO OMEPHPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPAM H
KOOpJIMHATaM B MTPOCTPAHCTBE,

e BBITIOJIHATH ICHCTBUS HAJ BEKTOPAMH,

e pemarh 33/add HA JOKA3aTEeIhCTBO MATEMATHUYCCKUX OTHOINCHUH W
HaXOXXJCHHUE TEOMETPUUCCKUX BEIWMUHMH, TMPUMCHSS W3BECTHBIC METOIBI
P PEIICHUN MATEeMATHYECKUX 3a7a4 MOBBIIIICHHOTO U BBICOKOTO YPOBHSA
CJIOXHOCTH,

e TMPUMEHATH TMPOCTCHUIINE TPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TTPH PEIICHUN CTEPEOMETPUUCCKUX 3a/1aY,

e W3BJICKATh, MPEOOPA3OBHIBATE W HWHTEPIPETHPOBATH HWH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (purypax, TPEACTaBICHHYIO Ha
YepTeKax M PUCYHKAX;

e TMPUMEHATH TIOJyUCHHBIE 3HAHWUS HA TIPAKTHKE. CPaBHUBATH U
aHATM3UPOBATh PEAJTBHBIC CUTYAIlMW, MPUMEHATh W3YUEHHBIC TIOHATHS B
Mporecce TOWCKA  PEIICHHWs  MaTeMaTHYeCKH  C(OpMYITUPOBAHHON
mpoOIeMBbl, MOACIUPOBATh PEANbHBIC CHUTyallMM HA S3BIKE TEOMETPHH,
HCCJIEI0BATh MOCTPOSHHBIE MOJIEH C HCIOJMB30BAHUEM T€OMETPHUUCCKHX
MOHATHI W TEOpeM, ammapara anreOpbl, pemarh MPaKTHYECKHAE 3aauH,
CBSA3aHHBIC C HAXOXKJICHUEM T€OMETPUUICCKUAX BETMUNH,

e WMETh MPEJCTABICHUS 00 OCHOBHBIX H3Talax Pa3BUTHA TEOMETPHUHM Kak
COCTaBHOW 9acTH (h)yHJAAMEHTA PA3BUTHS TEXHOJIOTHIM.

K konity 11 kimacca oOydaroniuics HayqYuTCs:



CBOOOJJHO OIEPHPOBATh TMOHATHIMH, CBS3aHHBIMH C IIHJIHHIPHYCCKOM,
KOHHUYECKOW U CEPHUYCCKOW TMOBEPXHOCTSIMH, OOBICHATH CHOCOOBI
MOJTyYCHHUS,

OTNICPUPOBATH MOHATHAMH, CBI3aHHBIMHU C TEJIAMH BPAICHHS IIHITHHIPOM,
KOHYCOM, c(epoii 1 mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHADP, KOHYC, cdepa W map) |
OOBSICHATH CIIOCOOBI MOJTYUCHUS TEJT BPAIICHWUS,

KJTaCCU(DUIIMPOBATH B3AMMHOE PACTIONIOKEHHE chEPhl B INIOCKOCTH,
BBIUMCIISITh BEIMIMHBI JICMEHTOB MHOTOTPAHHWKOB W TEJ BpAIICHUS,
O00BEMBI M TUTOIIATH MOBEPXHOCTEH MHOTOTPAHHWUKOB W TEJ BPAIICHHUSA,
TCOMETPHUCCKUX TEJI C MPUMEHEHHUEM (HOPMYIT;

CBOOOJ/HO OINEPUPOBATH MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAITUSAMH TeEJ
BpalllcHUsT ¥ MHOTOIPDAHHWUKOB. MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAaHHBIA OKOJIO cepbl, cdepa, BIMCaHHAsA B MHOTOTPAHHHK WITH TEITO
BpaIlCHNUS,

BBIUUCIISIT COOTHOIICHHSI MEKTy TUTOIIAIIMHU MMOBEPXHOCTEH B 00BEMaMHU
MOJOOHBIX TEI;

n300pakarh w3ydaembie (DUTYPHI, BBITIOIHATH (BBIHOCHBIC) TUIOCKHE
YePTEKHM M3 PHUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CCUCHUS TEJT BPAICHUS,

W3BJICKAaTh, WHTEPIPETHPOBATh M TPeOOpPa3OBbIBATh HH(POPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (PHUrypax, TpPEICTaBJICHHYIO Ha
yepTekax U PUCYHKaX;

CBOOOJIHO ONIEPHPOBATH MOHATHEM BEKTOP B TIPOCTPAHCTBE;

BBITTOJTHSITH ONICPAIlAX HaJ BEKTOPaMH;

3aJ1aBaTh TIOCKOCTh YPAaBHCHHUEM B JICKApPTOBOM CHCTEME KOOPIMHAT;
pelaTh reOMETPUUCCKHIE 33/1a4YK HA BBIYMCIICHHUE YTJIOB MEXKIY MPSIMBIMHA
U TUIOCKOCTSIMH, BBIUHCIICHHE PACCTOSHUN OT TOYKH 10 TUTOCKOCTH, B
IICJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MPH PEIICHAM,
CBOOOJHO ONEPUPOBATh TIOHATHUSAMH, CBSI3aHHBIMH C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKCHUH,

BBHITMIOJTHATh M300paKCHUST MHOTOTPAHHWKOB W TEJ BpAlICHHUS TIpH
MapauIeIbHOM  TIEPEHOCE, UECHTPAIIBHOM CHUMMETPUH, 3€PKAIIBHOU
CUMMETPHH, IPH TIOBOPOTE BOKPYT MPSAMOM, TPeoOpa3oBaHus 10I00HS,
CTPOWTH CCUCHHUS MHOTOTPAHHHMKOB M TEJI BPAMICHHS: CCUCHUS IMJIMHAPA
(MapasuIeTbHO W MEPIICHIUKYIISAPHO OCH), CEUCHHS KOHYyca (TTapaijIeIbHbIC
OCHOBAHHIO M MPOXOJAIINE YePe3 BEPIITHHY ), CCUSHUS II1apa;
UCIIOJIb30BaTh METOJIBI TOCTPOSHHUS CEUCHHM: METOJ CJCAOB, METOJ
BHYTPEHHETO TIPOCKTUPOBAHUS, METO/I MIEPEHOCA CEKYITICH MIIOCKOCTH;,



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPIKACHUA,

MPUMEHATh TeoMeTpuuecKne (HakThl JUIS PEIICHHUS CTEPEOMETPHUECKUX
3a/a4, MPEIANONAaraloluX HECKOJBKO IIAroB PELICHUs, €CIIA YCIIOBUA
IIPUMCHCHHMS 3a/1aHbI B IBHOM W HESIBHOH (hopme;

pelmars 3aJadud Ha J0Ka3aTeJIbCTBO MATEMATHUYECKUX OTHOLIEHUW U
HAXOKJAECHUE TEOMETPUUECKUX BEIIMUUH,

MPUMEHATh MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aa4,

NPUMEHATh  MOJIYYEHHBIE  3HAHWA  HA  MPAKTUKE.  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYALIUU, IPUMEHATD U3YUECHHBIE
MOHATHSA, TEOPEMBI, CBOMCTBA B  TMPOLIECCE IIOMCKA  PELICHUs
MareMaTtndeckin  C(OPMYIMPOBAHHOH  TPOOJNEMBI,  MOJEITUPOBATH
peajibHbIE CHUTYallMM Ha A3BIKE TE€OMETPUM, HCCIIENOBATH IOCTPOCHHBIE
MOJEIN € HWCIIOJb30BAHUEM TE€OMETPUUECKUX TIOHATUA U TEOPEM,
anmapara ajareOpbl, pelarh MNPAKTUUYECKUE 3a/1aud, CBSA3aHHBIE C
HAXO0KJAECHUEM I'€OMETPUUECKUX BEJIMYMH,

UMETh TPEACTaBICHUA 00 OCHOBHBIX 3Tanax pa3BUTHUA TC€OMETPUM Kak
COCTaBHOW 9acTH (h)yHJTAMEHTA PA3BUTHS TEXHOJIOTHI.



TEMATNYECKOE IINTAHUPOBAHUE

10 KUIIACC
Koaunvectso 1yacos
Ne HaunmeHnoBaHMe pa3ae/ioB H TeM DneKTpoHHbIe (UH(pPOBbIE)
KonTtposbHbie
n/n NPOrpamMmsl Bcero o0pa3oBaTe/bHBIE pecypchl
padoThbI
1 Beenenue B crepeomeTpuro 23 1 bubmmnorexa LIOK
5 B3anmHO€e pacnonokeHue npsiMbIX B 6 | BuGmorexa LIOK
MIPOCTPAHCTBE
3 ITapannenbHOCTD NPSAMBIX U IJIOCKOCTEH B g BuGniorexa LIOK
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.]'IﬂpHOCTb NPSIMBIX U 25 BuGniorexa LIOK
MJIOCKOCTEN B POCTPAHCTBE
YrInbel U pacCTOSHUS 16 1 bubmmnorexa LIOK
MHoOrorpaHHUKH 7 1 bubmmnorexa LIOK
Bexrope! B npocTpaHcTBe 12 bubmmnorexa LIOK
g HOBTOPGHI/IG, 000011eHrE U CUCTEMATH3ALHS 5 5 Bumorexa LIOK
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KVIACC

KosauuectBo uacos
HaumeHoBaHue pa3fesioB U TeM daekTpoHHbIe (HH(pPOBHIE)
Ne n/m KonTtposbHbie
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE Ppecypchl
padoThbI
1 AHanutuyeckas reoMeTpus 15 1 bubmmnorexa LIOK
I1
2 OBTOpeHne, 0600UIeHHE 1 15 1 Bubmoreka LIOK
CUCTeMAaTH3aIHs 3HAHUHA
OOBbéM MHOTOTpAHHUKA 17 1 Bbubnmuoreka [IOK
4 Tena Bpamenus 24 1 Bbubnmuoreka [IOK
5 [Tnomaau MoBepXHOCTH 1 OOBEMBI 9 | BuGiorexa LIOK
KPYTJIBIX TEJ
6 JBroKeHust 5 1 Bbubnmuoreka [IOK
I1 600
7 OBTOPEHHE, ODODICHHC 1 17 2 Bubmiorexa LIOK
CUCTeMAaTH3aIHs 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

« MaremaTuka: ajnredpa ¥ Hauajla MaTeMaTHYeCKOro aHainu3a, reomeTpus, 11
kiacc/ Koznos B.B., Hukutun A.A., benonocos B.C. u apyrue; nonx penaxiueit
Koznosa B.B. u Hukutuna A.A., O0l111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«Pycckoe ¢oBo - ydeOHUK»

* Maremaruka: ajareOpa v Hauaja MaTeMaTUUYECKOTO aHaiu3a, TeOMETPHS.
AnreOpa m Havasia MatremMaTudeckoro ananusa, 11 xkmace/ Komsrua FO.M.,
Tkauea M.B., ®enoposa H.E. u apyrue, AkiinoHepHoe o0IecTBO
«M3marenscrBo «lIpocsemenne»

* Maremaruka: I'eomerpus, 11 kimace/ Ilorockyes E.B., 3sasuu JI.U., ObmectBo
C OTPAaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY; AKinoHepHOe 00IIECTBO
«H3marenscrBo «lIpocsemenne»

Marematuka: anredpa u Hayajga MaTeMaTHYECKOr0 aHAJIN3a , TEOMETPHUSL.
I'eometpus. 10-11 kmaccoB a4 o0iieoOpa3oBaTeIbHBIX OPraHU3AIIAN.

Yrayoneuunsiii yposenb. M. "[Ipocsemenue”, 2021

METOAUNYECKHUE MATEPUAJIBI JIJ151 YUUTEJIA
®denepanbHas padodas mporpamma cpeaHero ooiero oopasopanus. Maremaruka
(yrmyOnennsiii yposenb) st 10-11 kmaccos o0mmeoOpa3zoBaTenbHBIX

opranuzairuii. Mocksa 2023



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN
MHTEPHET

bubmmoreka [IOK



