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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIILIEHHE,  (opMupyemMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MaTtemaruka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

¢opmMupoBaHue  yMeHMs ~ BIaJE€Th  OCHOBHBIMU  TOHATUSAMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEkKax, MOJEISIX U B pEaIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopmMupoBaHuEe yMEHHUS BIaJETh METOAAaMH JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpeca K U3YYCHHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisoTcsa:  «[IpsgsMble W IUIOCKOCTH B MPOCTPAHCTBE»,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJEPIKATEIbHBIM JIMHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IpOrpaMMbl, pacrlpene’aéHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU TOCJIEIOBATENBHO U MOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus nans  guddepeHnmanuu  00ydeHHUs,  IMOCTPOCHUSA
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnieurmBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonokeHue NpsMBIX B TPOCTPAHCTBE: IepeceKaroniuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuienbHbIe
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMblE MapajljielIbHble W MEPHEHIUKYISPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpPOEKIus  GUrypl  Ha  TUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpéXrpaHHBI U MHOTOTPaHHBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA VYPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOMIerocss Kak akTUBHOTO U
OTBETCTBCHHOTO  4IE€HAa  POCCHUHCKOro  OOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MpoLeAyp TPakJaHCKOTO oOImiecTBa (BBIOOPHI, OMNPOCHI W JPYroe), yMeHue
B3aMMOJICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMU 1 Ha3HAYCHUCM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCHUNCKON TPaKIAHCKOW HJACHTUYHOCTH, YBaXKCHHUS K
MPOLLJIOMY M HACTOSIIIEMY POCCUHMCKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHHUSIM POCCUHMCKHX MATEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI,



UCIIOJb30BaHUE ATUX JOCTHXKEHUN B JAPYrMX HayKax, TEXHOJOrusX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE YXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJEHHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HAyKU U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOUAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIieKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocIUTaHHE:

chOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, pPeryisipHas (pu3nYecKas aKTUBHOCTh), (PM3UYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHSTUSX CIOPTUBHO-030POBUTEIIBHOM JIESITEHHOCTBIO;

6) TpynoBoe BocnuTaHmne:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSATENBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnu30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 HAa MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAITPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYpbl, TOHMMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATBHOMN
Cpellbl, 0OCO3HAHME TJI00AIBHOTO XapaKkTepa dKOJOTUIECKUX MPOOJIeM, OpUCHTALIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA Uil penieHus 3agad B 00JacTu
OKpY)Karolenl cpenpl, MIaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LIMBUWIM3ALMM, OBIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KYJIbTYpOl KakK CpEeICTBOM IO3HAHUS MUPA,



IFOTOBHOCTb OCYIICCTBJIATHL IPOCKTHYIO MW HCCICHOBATCIBbCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyecKkue NecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYUIECTBEHHbBIC MMPU3HAKH MATEMaTUUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUM MEXAYy TOHATUAMH, (OPMYIUPOBATH
ompeieNieHUs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukaimm,
OCHOBaHUS 711 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOIMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (QopMynupoBaTb W  MPeoOpa3oBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIE U O00IIIHE, YCIOBHBIC,

BBISABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (paKkTax, JaHHBIX, HAOJTIOJCHUSIX W YTBEPXKICHUSAX, MpeJjaraTh KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JI€AYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIOUEHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHUH;

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTEbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMble U OT MPOTUBHOTO), BRICTPAUBATh apTyYMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BbIOMpaTh cmoco0 peiieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HaumboJee TMOAXOIAIUMHA C  y4&ToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KDUTEPUEB).

Ba3oBnble uccienoBarejabcKkue AeCTBHA:

UCIIOJIB30BAaTh BOIPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOUIME  IMPOTHUBOpPEYHE,  MpoOiIemMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO NIO3UIIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBIECHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI MO pPe3yJbTaTaM
MPOBEAEHHOIO  HAOJIOJICHMs, KCCIENOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

POTHO3UPOBATH BO3MOKHOE pa3BUTHUE TMPOLECCA, a TAKXKE BbIIBUIaTh
MPEIIOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBUSX.

Pab6ora ¢ ungopmaumeii:

BBISIBJIATH A€(UUUTHI MH(POpPMALIMK, TAaHHBIX, HEOOXOAUMBIX [IJIi OTBETa Ha
BOIIPOC U JIJIs PEIlICHUs 3a]1a4u;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh HH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasora, oOHapyXKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryjasiTuBHbIE YHUBepPCcAJIbHbIE Y4eOHbIE T1eHCTBUS

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbTrara perieHus
MaTeMaTHYECKOM 3a7a4Hu;

MPEBUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3ZHUKHYTh MPU PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUAIM, OOBSICHATH IPUUNHBI
JTOCTVIKCHHST WIJIM HEJIOCTHKEHUSI PE3yJbTaTOB JESATEIHHOCTH, HAXOJIUTh OLINOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYATbHOMU
paboThl MpU pelIeHHH YYEeOHbIX 3ajad, HOPUHUMATh LeJlb COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPAaOOThI, pacupenemsiTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYX AaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJ€HAMU KOMaHbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TOHATHUSMU CTEPCOMETPUU TIPH
pEIICHNH 3a7a4 U MPOBEJICHUHA MaTEeMAaTHYCCKUX PACCYKIACHUH;

e TMPUMEHATH AaKCHOMBI CTCPEOMETPHM M CJICACTBUS U3 HUX NPU PEIICHUH
r€OMETPUYECKHUX 3a]1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUTIOCKOCTEH B MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSMHU, CBS3aHHBIMM C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOIPAHHHUKOB (TpHU3Ma,
NUpaMuIa, MPSMOYTOJIbHBIN Napasiesienunes, Kyo);

e KiIaccuPUIMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA  JUIS
KJIacCU(UKAITIY;

e CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, [IEHTPAILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHUE (UTYP HA TJIOCKOCTH, BHITIOIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IWYHBIMH METOJAMU, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHHUKOB  (Tpu3Ma,
MMpaMuJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO OTEPUPOBATH MOHITUSMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsi;

CBOOOJIHO OIEpUPOBATH MOHSITUSIMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH AEHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHHU U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIWYMH, NMPUMEHSS] HU3BECTHBIE METOMBI
MpU PEIICHUM MAaTEMAaTUYECKUX 3a]1ayd MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

NPUMEHATh MNPOCTEHIINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpPa30BBIBATh M HWHTEPIPETUPOBATH HH(OOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpelcTaBICHHYIO Ha
YepTexax U pUCYyHKaXx;

NPUMEHSATh TOJIYYEHHBbIE 3HAHUSI Ha TMPAKTUKE: CPABHUBATH W
AHAJIU3UPOBATH PEaAJIbHBbIC CUTYAIIMU, NPUMEHSITh W3YUYEHHBIC MOHSTUS B
mpoiiecce  TMOUCKA  PEIICHUST MaTeMaTH4ecKH ChOpMYJIHMpPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CUTyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM TI'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, pemiath MPakTHYEeCKUE 3a7adu,
CBSA3aHHBIE C HAXO0K/ICHHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPECTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTy (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

OTIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;
BBIYUCTISITh BEIMYWHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEJ BpalIeHUS,
00BEMBI ¥ TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AaHHBIMH C KOMOWHAIIMSIMHU TeEll
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U



OMHUCaHHBIN 0KOJO cdepshl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAsIMHU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpHI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHUE
YepTeXU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAIllCHHUS;

U3BJICKAaTh, WHTEPIPETUPOBATH M TMpPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (uUrypax, MNpeIcTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
pemiaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUYMCIEHHUE PACCTOSIHUW OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3aHHBIMH C JBHI)KEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITMIOJHATh M300paKeHUs] MHOTOTPAHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM T[E€pEeHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus OI00MS;
CTPOUTh CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUS: CEYEHUs LUIMHApPA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYyca (TapasuiebHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKrue (PaKThl I PEHICHUS CTEPEOMETPUUECKUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJ1aHbl B SIBHOM M HESIBHOU G opme;

pemaTh 3ajJayd Ha J0Ka3aTeJbCTBO MAaTEMaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSL HA  NPAKTUKE:  CPaBHUBATb,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHbIE CUTYalluU, IPUMEHSITh U3yUEHHBIE
NOHATUSA, TEOPEMbI, CBOHCTBA B  MpOIECCE€ IMOUCKA  PEIICHUS
MareMaTH4ecku  COpMyJIMpOBAHHOMW  MPOOJIEMbl,  MOJEIUPOBATH
peanbHble CUTyallUM Ha SI3bIKE T'€OMETPHUH, UCCIEI0BATH MOCTPOEHHBIE



MOJEJIA C HCIOJIB30BAHUEM TIE€OMETPUYECKUX IOHATHUM U TEOPEM,
annapara anreOpbl, pemaTbh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HaXO0XXJIECHUEM I€OMETPUUECKUX BEIUYUH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX A3Talax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTH (GyHAAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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