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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust sBisieTcss oAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHErO
oOmero oOpa3zoBaHus, Tak Kak 00eCleuynBaeT BO3MOKHOCTh U3YUEHUS TUCLUTIIINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOIO IHUKIIA.
[lockonbKy  JOrMYecKOoe  MbIIUIEHHE,  (GopMHUpyeMOe  TpHu W3YYEHUH
0Oy4YaromMUMHCS TOHATUHUHBIX OCHOB F€OMETPUHU, MPHU J10KA3ATEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKH JIOTMYECKUX YTBEPKICHUHN NPU PELICHUH I'€OMETPUUYECKHUX
3aJ1a4, YMEHHE BBIIBUIaTb W OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3aJlady €CTECTBEHHO-HAY4YHOT'O IMKJIA, B YaCTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHUs mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriyOnEHHOM
YPOBHE — pa3BUTHE HWHIUBUIYAIbHBIX CIIOCOOHOCTEW oOOydaromuxcs mpu
U3YYeHUH T'€OMETPHUH, KaK COCTABISIONIECH MpeaMeTHo obnactu «Maremaruka M
uHpopMaTuka»  uepe3  obecredeHHWe  BO3MOXKHOCTA  NpUOOpETeHus U
UCIIONIb30BaHUs  OoJjiee TIIyOOKMX T'E€OMETPUYECKMX 3HAaHUM U JACHCTBUM,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JJIsl YCHEIIHOTO MPo(ecCHOHaIBLHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHHUEM MaTEMaTHKU.

[IpuoputeTHpIMH 3aZauaMu Kypca T€OMETpUM Ha YIiayOlIEHHOM YpOBHE,
pacIIupsIIOIIMMU U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTaBICHUS O T€OMETPUU KaK YaCTH MUPOBOW KyJBTYpHI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

(opMupoBaHuE NpPEACTaBICHUS O IMPOCTPAHCTBEHHbIX (QUIypax Kak o
BKHEHIIMX MAaTEMaTHYECKMX MOJEIAX, MO3BOJIAIOLIMX OIMCBHIBATH M H3ydaThb
pa3HbIE SBJICHUSA OKPYIKAIOIIETr0 MUPA, 3HAHUE NOHIATUITHOTO anmapara 1o pasaeiy
«CtepeoMeTpus» yueOHOIro Kypca reOMeTpUH;

(¢opMupoBaHue  yMEHUS ~ BIAJAE€Th  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'YpaX M HX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyn M yMeHHE UX MPUMEHATb, YMEHHs JIO0Ka3bIBaTh TEOPEMbl M HAXOJIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHNs 3a/1a4;

(GopMupoBaHUE YMEHUS pacro3HaBaTh HA YEPTEKax, MOJAEIAX U B pEAbHOM
MHpE MHOIOTPaHHUKM M Te€jla BpallECHUs, KOHCTPYHPOBATH I'E€OMETPUYECKUE
MOJENIH;

(GopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEOpHi, (OPMUPOBAHUE MOHMMAHUSA POJU AKCHUOMATHKHU MpPH
MIPOBEJICHUN PACCYKICHUN;

(GopMupoBaHue yMEHHUS BIaJ€Th METOJAMHU OKa3aTeIbCTB U aJTOPUTMOB
pelmeHns, YMEHUSI WX IPUMEHATb, IPOBOJMTH JOKA3aTENIbHBIE PACCYKIACHUS B
XOJI€ pELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IIPAKTHYECKUM COJEPKaHUEM,
(opMHpOBaHUE MPEACTABICHUS O HEOOXOJMMOCTH JOKA3aTENbCTB MpU



00O0CHOBAaHUHM MAaTEeMAaTUYECKUX YTBEPKICHUI M POJIM aKCHOMATHKHU B IPOBEIACHUH
JIeTYKTUBHBIX PAaCCyKICHUI;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE HHTEIUICKTYalIbHBIX M  TBOPYECKHX
CrocOoOHOCTEM 00yYaroImMnXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUU, KpUTHYHOCTH MBIIIJICHHS, HHTEPECa K U3YUCHUIO TEOMETPHH;

dopmupoBanue (GyHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHONH T€OMETpPUU:
YMEHHUsI pPACIO3HABAaTh TMPOSIBICHUS TEOMETPHUECKUX TIOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEW B PEabHBIX JKU3HEHHBIX CUTYaIMsIX W TMPU U3yUYCHUHU IPYTHX
y4eOHBIX  MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTMPOBAHMS PEAbHBIX CHUTYaIlMii, HCCIIECIOBAaHMs TOCTPOCHHBIX MOJEICH,
MHTEPIPETAIUHU TIOTYyUYECHHBIX PE3YIBTATOB.

OCHOBHBIMH CO/IepKAaTeIbHBIMU JIMHUAMU y4eOHOro Kypca «I'eomerpus» B
10-11 knaccax sBiasitores: «[IpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BeKTopel W  KOOpAWHATHI B
IPOCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHEe «yMETb ONEPUPOBATH
TIOHSATHUSIMU», PEIEBAaHTHBIMHA T€OMETPHH Ha yrIyOJI€HHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCSI KO BCEM COJEp)KAaTEIbHBIM JHHUSM Yy4yeOHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKHMX yMEHUH  pachpeiensercss He TOJIbKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 rojgaM oOydenus. Conep:kaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil paboueit
IpOrpaMMbl, paclpeleNEHHbIM MO0 TojlaM OOYy4YeHHs, CTPYKTYPHUPOBAHO TaKuUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITUAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamiaiuch  HEOJHOKpaTHO. OTO  TO3BOJSIET OpPraHMW30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMU MOHATUSIMH M HABBIKAMU IMOCJIEI0BATEIBHO U TIOCTYNATENbHO, C
COOJI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN O0Yy4YaIOUXCsl, paClIUpss U yriayossis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K HM3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YpOBHE IO3BOJISIET:

co3aaTh ycioBus s AuddepeHanuu o0yueHus, TOCTPOCHUS
UHJIMBUIYaJIbHBIX ~00pa30BaTENbHBIX IMPOTrpaMM, OOECHEeUuTh YIIIyOJEHHOE
U3y4EHHE T€OMETPUH KaK COCTaBIIAIONIEH yueOHOro npeamera «MareMaTukay;

HOJArOTOBUTH OOYYalOMMXCS K MPOJODKCHHIO M3yUEHUS MaTeMaTHKH C
yuétoMm BbIOOpa Oyaymiei mpodeccuu, obOecrednBas MPEEMCTBEHHOCTb MEXIY
oOuM 1 Ipo(eccoHaTbHBIM 00pPa30BaAHUEM.

Ha wusyuenme yueOHoro kypca «['eomeTpus» Ha yriyOoJEHHOM YypOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 xkmacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KJJACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpPEOMETpUU. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsAMBIX B IPOCTPAHCTBE: IEpECEKarolInecs,
napajuielbHble M CKpelIMUBaloIIuecss TmpsMble. [Ipu3HaKM CKpEIIMBAIOLIAXCS
npsimMbIX. [lapaniensHOCTh TPSMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAILICIIBHOCTh TPEX MPSIMBIX, TAPATUIEIBHOCTh MPSMO
U 1iockocTu. [lapamenbHoe W LEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHbIE CBOMCTBa NapajyIeNLHOTO MNpoeKkTUpoBaHus. M3o0paxkeHue
dburyp B mapamiesbHON MPOEKIMHU. YTJIBI C COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXy NpsIMbIMH B mpocTpaHcTBe. [lapaienbHOCTh MIIOCKOCTEH: MapasuiebHbIe
IJIOCKOCTH, CBONCTBA napajiesIbHbIX MJIOCKOCTEH. IIpocreitmue
OPOCTPAHCTBEHHbIE (UTYpPbl HA IUIOCKOCTH: TETpadap, Mapajuielenunes,
IIOCTPOECHUE CEUECHUN.

[leprieHAUKYISIPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHAUKYIISPHBIE NIPSIMBIC B
IIPOCTPAHCTBE, IIPSMbIE MapajulesibHbIE W IEPIEHAUKYISAPHBIE K IIJIOCKOCTH,
IIPU3HAK [IEPHEHAUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
NIEPIICHAUKYIISIPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
IleprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT mpsAMOW 10  IUIOCKOCTH, Mpoekuus  GuUrypel  Ha IIJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEM:  IPU3HAK  MEPIEHIMKYISIPHOCTH  JBYX
IockocTen. Teopema o TpEX NEPICHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOM U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JINHEWHBIM yIrOoJl ABYIPAHHOIO yriia. TpEXIpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa MJIOCKMX YIJI0B MHOrorpanHoro yria. CBoiicTBa IUIOCKHX H
JNBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCHHYCOB M CHUHYCOB JJIs
TPEXTPAHHOTIO YyTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. I[Ipwsma: n-yronpHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsSMOYTrOJAbHBIM — MHapajulesenuIe]] W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha T[OBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronpHas mnupamuja,
npaBUiibHasE U yceu€HHas nupaMunbl. CBoiicTBa pEOep U OOKOBBIX TpaHeil
MPaBWIBHOM nUpaMuibl. [IpaBHIIbHBIE MHOTOIPAaHHUKHW: TPABWIIbHAS MTPU3Ma U



[IpaBWIbHAs INHUpaMUa, IIpaBWIbHAsg TPEyrojbHas IHUpaMuAa U IPaBUIbHBIN
TeTpa’ap, KyO0. IlpencraBneHune O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHal M, VIJbl.
[Inomaas OOKOBOW TMOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMON MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM W MOBEPXHOCTU MPaBUIBHOM MHpPaMMIIbI,
Teopema O IUIOLIAAU YCEUEHHOW TMPAMUIBL.

CummMmeTpuss B OPOCTPAHCTBE. JJNEMEHTHl CHUMMETPUM  NIPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpHs B MPaBUIBHOM MHOIOTPAHHHMKE: CUMMETPUS
napajulesienuneaa, CUMMETPUs IPAaBUIBHBIX [PU3M, CUMMETPUS IPAaBUIBHOMN
IAPAMUIBI.

BekTopsI H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEAPHBIE, COHAMNPABICHHBIE H IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBOKCTBA CIOKEHHSI BEKTOpOoB. CBOWCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonsTe KOMIUTaHAapHBIE BEKTOpBI. IIpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapauienenunena. Teopema O PpasjgoKEHUM BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BeKTopaM. lIpsamoyrospHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3p MEXIQy KOOpPAMHATAMHM BEKTOPA H
KOOpJAMHATaMU TO4YEK. YTON Mexay BekTopamu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpalmeHnus

[lonsTus: UMIMHAPUYECKAs TMOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, OOpasyrommue TMOBEepXHOCTe. Tena BpaleHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYycC, cdepa, map. BzammHOe pacmoiioxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIFHOTO Tapajuiesnenunena u ciueAcTBus u3 He€. OOBEM mpsamon u
HAKJIOHHOW TPU3MBI, IMIIMHIAPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa U 1mapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpaiieHus W MHOTOTPpAaHHHWKOB. [lpu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKoJio IumHApa. llepeceuenne cdepsl m mapa c
miockocThio. Kacanme mapa u chepsl miockocTeio. [loHATHE MHOTOTpaHHHUKA,



OMMCAHHOTO OKOJO cdepbl, cepbl, BNMCAHHOW B MHOTOTPAHHUK WU TEJIO
BpallEHUS.

[Tnomans MOBEPXHOCTH LUIWHIpA, KOHyCa, IUIOMAAb cephl U €€ yacTeu.
[logoOue B mnpoctpancTBe. OTHOIIEHHWE O0BEMOB, IUIOMIAJEH MMOBEPXHOCTEH
nonoOHeIx Quryp. I[lpeoOpa3zoBanue mnomobusi, romorerus. Pemienuwe 3amay Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHUi! MHOTOTPAHHUKOB U TEJ BpPAIllCHUS: CEUCHUS LIUINH]Ipa
(mapayiieTbHO W NEPHEHIUKYISPHO OCH), CEUYeHUs KOHyca (IMapasuiesibHbIe
OCHOBAaHUIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUYCHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO]I MepeHoca
CEeKYILEeH MITOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauud HaJa BeKTopamu. BektopHoe
yMHOXKeHUE BeKTOopoB. CBOWCTBa BEKTOPHOrO yMHOXeHus. IIpsmoyronbHas
cucTeMa KOOpAHMHAT B npocTpaHcTBe. KoopaunaTel Bektopa. Pasnoxenue BekTopa
no 6asucy. KoopauHATHO-BEKTOPHBIM METOJ TpPH pPEHIEHUH TEOMETPUUSCKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakeHus. [IBUKeHUS U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHUW. Buubl ABWIKEHUN: mMapaliedbHbI TEpPEeHOC,
[IEHTpalbHasl CHUMMETPHS, 3€pKajibHasi CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monobus. [Ipsamas u cdepa Dinepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYUEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxkaaHcKoe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIINK 00yUYaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHAa  POCCHUUCKOTO  0OIecTBa,  MPEACTABICHUE O
MaTEMaTHYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoIeayp TPaXkKAaHCKOTO oO0miecTBa (BBIOOPBI, OMPOCHI W APYroe), yMEHHE
B3aMMOJICHCTBOBATh C CONMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C WX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTpHOTHYECKOEe BOCTIMTAHHUE:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW HMICHTUYHOCTH, YBAKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHUSM POCCUHUCKMX MaTEMaTHKOB M POCCHICKON MaTeMaTHYCCKOM HIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTMDKCHHMH B JPYIMX HayKaX, TEXHOJOTHsAX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TMOBEACHHS, CBS3aHHOIO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTIKEHUH HAayKH U JeATeIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO OYAyIIEro;

4) acTeTHYeCKOe BOCIMTAHHE:

ACTETHUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas AICTETHUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1au, pelIeHUd, PacCyKIESHUH, BOCITIPUUMUHUBOCTh
K MaTeMaTUYECKUM acCleKTaM pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3uyeckoe BocUTAHUE:

chOpPMHUPOBAHHOCTh YMEHUS TNPUMEHATh MaTeMaTHYEeCKHUE 3HAHUS B
MHTEpEcax 3JI0pOBOTo 1 6€30MacHOro 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBBIO (3I0POBOC IMHTAHHUE, COAJTAHCHPOBAHHBIA PEKHUM 3aHATUH H
OTIbIXa, peryisipHas (Gu3ndecKasi akTHBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUAX CIIOPTUBHO-037]0POBUTEIHHON NESITEIEHOCTBHIO;

6) Tpy10BO€E BOCITUTAHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IICHHOCTH TPYAOJIIO0Us, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHAIBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW © €€ TMPUIIOKECHUSIMH, yYMEHHE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur © pean30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTe€MaTH4YECKOMY OOpa30BaHUIO U



caMoO0pa30BaHUIO Ha MPOTSHKCHHH BCEH >KM3HH, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH;

7) 3KOJIOrMYeCKoe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTh  DKOJOTHYECKOH  KYJIBTYphl, IOHMMAaHUEC BIMSHHS
COITHATEHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSHHE MPUPOJIHOM M COIUATbHOM
CpeJibl, OCO3HAHKE II00ATBLHOTO XapaKTepa SKOJOTHYSCKUX MPOOIIEM, OPUEHTAITHSI
HAa MPUMEHCHHME MAaTeMaTHYCCKUX 3HAHHWHM I peIleHHs 3agad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHHPOBAHHE IIOCTYIKOB M OICHKH HX BO3MOKHBIX
TIOCJIC/ICTBHIA TSI OKPYIKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHONM  MPAaKTHKH, IOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak c(depbl YeI0BEYEeCKOH IeSTEIbHOCTH, DITaloB €&
pasBUTHS W 3HAYAMOCTH /IS PA3BUTHUS I[MBHIH3AIMM, OBIAJEHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KYJIBTYpOM KakK CpEACTBOM IIO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYI0 W HCCIIENOBATEILCKYIO IEATEILHOCTh
HHIABUIYaAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble JJoruuyeckue qelicTBUA:

BBISIBIIAITH U XAPAKTEPU30BaTh CYIIECTBEHHBIE MNPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOWICHUA MEXAY TOHATHUSAMHU, (OPMYIHPOBATH
OTIpeJICIICHHs] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KIIacCU(PUKAIUH,
OCHOBaHUSA 7151 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOI0 aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUpOBaTh U  NPEoOpa3OBBIBATH  CYXKIACHUS:
yYTBEPJUTEIbHBIC U OTPULIATETbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHbIE;

BBISIBJIATH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKICHUSX, Mpejiaratb KpUTEPUH IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKHM, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUECHHI, yMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHHS M BHIBOIHI;

BBIOMpaTh cmoco0 pemieHus y4eOHOW 3ajaun  (CpaBHHBATh HECKOJIBKO
BAPUAHTOB  pElLICHHUs, BbIOUpaTh Hauboree MOAXOASIIMIMH C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBate/ibCKue J1eiicTBUA:



HCII0JIB30BaTh BOIMPOCHl KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  IpodseMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (POPMUPOBATh THMIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeXAy 00bEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (PopMynupoBaTh OOOOIIEHHMS W BBIBOJBI IO pPe3ysbTaTaM
OpOBENEHHOTO  HAONIONIEHUs, HUCCJEJOBaHUS, OIEHUBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IEHUN;

IPOrHO3UPOBATH BO3MOXXHOE pa3BUTHE TMpOIECCa, a TaKXKe BbIIBUIaTh
NPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undpopmanueii:

BBISBJIATH JAePUIUTH MHDOpMAIMK, JaHHBIX, HEOOXOAUMBIX JJig OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a/1a4H;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJM3UPOBATH,
CUCTEMaTU3UPOBaTh W HWHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BUIAOB U
dbopm npeacTaBICHU;

CTPYKTYpPHpPOBaTh HH(POPMAIIUIO, MPEACTaBIATh €€ B pazNu4HbIX (opmax,
WLUTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATh HaAEKHOCTD uHbopmManuu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHUBepPCAJbHbIE Y4eOHbIE AelCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
IEIIMHA OOIICHUs, SICHO, TOYHO, TPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAY PEIICHHS 3ajadH,
KOMMEHTHPOBATH MOJIYYECHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKTaeMOM TEMBI,
npoOJieMBl, perraeMoN 3ajladd, BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha IIOHMCK
pEIIeHUS, COMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMHU JPYTHMX YYaCTHHUKOB
Juajaora, oOHAapY)KMBaTh Pa3jIudue M CXOJICTBO TO3WIHMKA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEJICTABMIATh PE3YyJAbTaThl PELICHUS 3a/Jaud, SKCIIEPUMEHTA, MUCCIIeI0BaHus,
MPOCKTa, CAMOCTOSITEILHO BBIOMPATH (GopMaT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IJIaH, aJTOPUTM PEIIeHUs 3aJa4l, BIOUPATh CIIOCOO pELICHHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTHUPOBATh BAPUAHTHI PEUIEHUH C YYETOM HOBOM MH(POPMALIMH.

CaMOKOHTPOJIb, SMOLUOHAJIbHBIN HHTEJIJIEKT:

BJIAJ€Th  HABBIKAMU  TO3HABATEIBLHOW  pedJeKCMHM  KaKk  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIIPOBEPKU, CAMOKOHTPOJI TMpolecca U pe3ylibTara pelieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NIPHU PEIICHUU 3a]auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSIM, OOBSCHITH TPUIUHBI
JOCTHXKEHUST WIM HEJOCTHKEHUS PE3YJbTaTOB JEATCIIbHOCTH, HAXOJIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIB30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIWBHIYaTbHOU
paboThl MpU pEIICHWH Yy4eOHBIX 3ajJa4, MPUHUMATh IIeJIb COBMECTHOMU
JeSATeNIbHOCTH, IJIAHUPOBAaTh OPraHU3AIMI0 COBMECTHOU paboOThI, paclpeneisiaTh
BUIBl palOT, AOroBapHUBaThCs, OOCYXAaTh MPOLECC M pPE3yabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (hopMax paboThl (0O0CYyXaeHus, 0OMEH MHEHHUH,
«MO3TOBbI€ IITYPMBI» ¥ HHBIE), BBINOJIHATH CBOI YacTh pabOThl U
KOOpIMHUPOBATh CBOM JACHCTBHUS C JPYIMMU UICHAMH KOMAaH[bl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yyaromuiicss HAyqIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHATUSIMH CTEPEOMETPUH TIPH
pEIICHNUH 3a7]a4 U MTPOBEICHUHN MAaTEeMAaTUYECKUX PACCYKICHUM;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CJIEACTBUS U3 HUX MPHU PEIICHUU
T€OMETPUYECKUX 3a71aY;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOIOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U ITOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TOHATHUSAMHU, CBS3aHHBIMH C yrjamMud B
IPOCTPAHCTBE: MEXKIY MNPSMBIMH B TPOCTPAHCTBE, MEXIy MPSMON u
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamua, NpSIMOYToJIbHBIN Mapaienenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1accupuKaIuu;

e CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBS3AaHHBIMU C  CEUEHUEM
MHOTOI'PaHHUKOB MJIOCKOCTBIO;

e BBINOJIHATD napajiebHOE, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
POCKTUPOBAHUE (PUTYp HA TUIOCKOCTH, BBIMOJHATH U300pakeHUst Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJIAMH, BBIMOIHITH
(BBIHOCHBIE) TJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTyp:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (IpH3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C TPpUMEHEeHHEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LICHTP,
OCb U TUIOCKOCTh CHUMMETPHH, LEHTP, OCh M IUJIOCKOCTb CHUMMETPUU
durypsr;

e CBOOOJIHO ONEPUPOBATH TMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JIEUCTBUSI HAJl BEKTOPaMU;

e pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HaXO0XJICHHUE T€OMETPUYECKUX BEITUYHH, MPUMEHSS HM3BECTHBIE METOJbI
IpU PEIICHUH MaTeMaTUYECKUX 3aa4 MOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPHUMEHATH TMPOCTEUIINE MPOrpaMMHBIE CpEACTBA M  DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUECKHX 3a/1ay;

e W3BJIEKATh, MPeoOpa30OBbIBATh M WHTEPIPETUPOBATH HH(MOpMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (QuUrypax, MpeJCTaBICHHYIO Ha
YepTekax U pUCYHKaXx;

e TMPUMEHATH [OJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBaTh U
aHAJM3HPOBATH PEabHbIE CUTYallUHU, IPUMEHATh U3YUYEHHBIE MOHATHS B
npolecce IOMCKAa pPElIeHUs MaTeMaTH4eckh  CPOpMYyITUPOBAHHOM
npoOJIeMbl, MOJEIMPOBATh peajbHbIE CUTyaIllMd Ha SI3bIKE TE€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHUEM T'€OMETPHUYECKUX
MOHSTHA W TEOpEeM, ammaparta anreOpbl, pemiath MpakTUYECKHue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUUECKUX BEIUYNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX ATalax pa3BUTUA T€OMETPUM KaK
COCTaBHOM 4yacTu (pyHJaMEHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 kiaacca oOyyaromuiicss HAy4uTCs:



CBOOOJTHO OIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMH C LIMJIMHIPUYECKOM,
KOHMYECKOM U C(PEepUuecKOld MOBEPXHOCTAMH, OOBACHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILECHUS: [IMJIMHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teia BpalleHus (UWIMHApP, KOHYyc, cdepa U 1Iap) U
O0O0BSACHATH CIIOCOOBI OJYUYEHUS TEJ BpalllCHUS;

KJacCU(UIUPOBATH B3AMMHOE PACIONI0KEHHE CPEPBI U IIIOCKOCTH;
BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpallleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpPAILCHUA,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OINEPUPOBATH MOHATHUSIMH, CBS3aHHBIMM C KOMOMHALMSIMU Tel
BpallleHuss ¥ MHOTOTPaHHUKOB: MHOTOTPAHHHK, BIHCAaHHBIA B cdepy
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOIIEHUSI MEX/1Y IJIOIIAIMUA TOBEPXHOCTEN U 00bEMamMu
110JTOOHBIX TEI;

U300pakaTh H3ydyaemble (UTYpBI, BBIMNOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPALLICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh WHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MpeJCTaBICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH IOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHSITh ONEPALIUU HAJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4d HA BBIUHUCIICHUE YIJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHCIICHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
1EJI0M, Ha MPUMEHEHNE BEKTOPHO-KOOPAUHATHOT'O METO/1a MIPU PEIICHUY;
CBOOOJHO OMEPHPOBATH TMOHATHUSMHU, CBS3aHHBIMH C JBUKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh HM300paKeHUS] MHOTOTPAHHMKOB W TEJ BpalleHUS MpHU
NapajuyieIbHOM  IIEPEHOCE, UECHTPAIBHOM CUMMETPHUHM, 3€PKAIBHOU
CUMMETPHH, IIPU IOBOPOTE BOKPYT NMPSMOM, IpeoOpa3zoBaHus 0100MS;
CTPOUTH CEYEHUS] MHOTOTPAHHHMKOB M TEJ BPAILCHUS: CEUCHUS IWIMHAPA
(mapanienbHO U NEPHEHAUKYISPHO OCH), CEUCHHs KOHYca (mapaiebHbIe
OCHOBAaHHIO U MPOXOSIIME Yepe3 BEPILINHY), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJA CJEA0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKIACHHUS,

MPUMEHSITh TeOMETpUYECKHe (aKThl Il PEIICHUS CTEPEOMETPUUYECKUX
3a7a4y, MOPEAIOIararlliuX HECKOJIbKO IIaroB pPELICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

peumare 3aJadyd Ha JIOKAa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOIIEHUH U
HaXO0XJICHUE TEOMETPUUYECKUX BEIIUYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMM YHHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3aaY;

MPUMEHATh  TOJIyYEHHbIE  3HAHUA  HA  NPaKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHITh U3YUYECHHBIC
MOHATHUSI, TEOPEMBI, CBOMCTBA B IMPOLECCE MOUCKA  PELICHUA
MaTeMaTH4ecKu  CPOPMYJIHUPOBAHHOU  TPOOJIEMBI, MOJIEJIUPOBATH
peabHBIE CUTyallMd Ha SA3bIKE TE€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIC
MOJIEIM C HCIOJB30BAHUEM T'E€OMETPUUECKUX TOHATHM U  TEOPEM,
ammaparta anreOphl, pemarh MPAKTAYECKUEe 3a7adyd, CBSI3aHHBIC C
HaXOXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TPEJICTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (pyHJIaMEHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrponenpie | Ipaxriuseciite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX H IIOCKOCTEH B 3
MPOCTPAHCTBE
4 HepHeHILI/IIfy.]'ISIpHOCTI) NPSIMBIX U o5
MJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16
6 MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 AHanuTndeckas reOMeTpHs 15 1
) [ToBTOpEHwUe, 0606HIGHI:IG " 15 1
CUCTEeMaTH3aIus 3HAaHU I
3 O0BEM MHOTOTpAaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBukeHust 5) 1
7 [ToBTOpEHwUE, o6o6meﬂ%e u 17 5
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0
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