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1. TlosicHUTeIbLHAS 3aMHCKA

Leab ocBoeHUs1 mMporpamMmbl yaeOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— o00meo0Opa3oBaTelbHOE W OOMIEKYJIbTYpHOE pa3BUTHE OOYYarONUXCs Yepe3 oOecreveHue
BO3MOXXHOCTH TPHOOPETEHUS M HCIOJB30BAHUS CUCTEMATHYCCKUX T'C€OMETPHUYCCKUX 3HAHHHA U
JIeiCTBUM, crienn(UYHBIX TeOMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOAOKEHUS 00pa3oBaHUs MO
CHEIMAILHOCTSIM, HE CBS3aHHBIM C MMPUKJIAJHBIM HCIIOJIb30BAHIEM I€OMETPHH.

[IporpamMma 1o reomeTpun Ha 6a30BOM YpPOBHE MpeAHA3HAUCHA Ui 00YYaIOIINXCs CpeIHen
IIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYAHCHHI Ha YypPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOHMTH 0OIIUE
MaTeMaTHYECKUE YMEHUS, CBSI3aHHBIC CO CHCHHU(DHUKON TEOMETPUN M HEOOXOIUMBIC JIJISl KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIT BO3MOXHOCTh H3YUUTh T'€OMETpHUI0 Oolee
nIyOOKO, €ClIM B JajJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'E€OMETPUYCCKHX 3HAHHUSIX B
npoheccCuoHaTbHOM e TEIbHOCTH.

JlocTrKeHHE e OCBOSHUS TPOTPAMMBI 00CCIICUYMBACTCS PEHICHHEM COOTBETCTBYIOIIMX
3agayu. [IpuopureTHBIMH 3a1a4aMu OcBOeHUS Kypca «I eomeTpum» Ha 6a30BoM ypoBHe B 10 kiacce
SIBIISTFOTCSL:

e (QopmupoBaHHE MpPEICTaBICHHS O TEOMETPUU KaK 4YacTH MHUPOBOM KyJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHHE TPEACTABICHHUS O MHOTOTPAaHHMKAX M TelaxX BpalICHUS Kak o
BOKHCHIINX MaTEMaTHYCCKUX MOJECIAX, MO3BOJIAIOIINX OMKCHIBATE M W3YyYaTh pPa3HbBIC SBIICHUS
OKPYKArOIIEeT0 MUPA;

e (QopmupoBaHuE yMEHUS pacro3HaBaTh HA YEPTEkKaX, MOJCISIX M B PEAbHOM MHpPE
MHOTOTPaHHHUKH U TeJa BpallleHHUS,

e OBJAJICHHE METOJaMHU pelIeHHs 3aJad Ha I[OCTPOCHHS Ha U300paKeHHSIX
IPOCTPAHCTBEHHBIX (PUTyYD;

e (QopmupoBaHUE yMEHHS OINEPUPOBATH OCHOBHBIMHU IMOHSTHSIMH O MHOTOIPAaHHUKAX W
TeJax BpAllleHUs U UX OCHOBHBIMU CBONCTBaMHU;

® OBJAJICHUE AJNTOPUTMAMHU PEIIEHUS OCHOBHBIX THIIOB 3a/a4; ()OPMUPOBAHHE YMEHUS
MIPOBOJIMTH HECIIOKHBIE TOKA3aTEIbHBIE PACCYXKICHUS B XO/I€ PEUICHHS CTEPEOMETPUUYECKUX 3a]a4 U
3a]a4 ¢ MPAKTHUYECKUM COJIEP KaHUEM;

® pa3BUTHE HWHTEUIEKTYaIbHBIX H  TBOPYECKHMX CIIOCOOHOCTEH  OOydYarommxcs,
MO03HABATEIIEHON aKTUBHOCTH, UCCIIECAOBATEIILCKUX YMEHHUH, KPUTUIHOCTH MBIIILICHUS;

e (QopmupoBanue GyHKIMOHATHHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUM: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPHUECKHUX TOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pEaIbHBIX
YKU3HEHHBIX CUTYalMsSIX U TIPU U3yYEHUH IPYTHX YUeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha SI3bIKE TC€OMETPUH M CO3/IaBaTh T'€OMETPUUCCKUE
MOJIeJI, TPHUMEHSTh OCBOCHHBIII TE€OMETPUYECKHI ammapar [Jig pelIeHUus MPaKTUKO-
OpPUEHTUPOBAHHBIX 337124, HHTEPIPETUPOBATH U OLIEHUBATH MOJyUYEHHBIC PE3yIbTATHI.

Mecto kypca «l'eomerpusi» B ydyeOHOM TIuUlaHe B cooTBeTcTBUM ¢ DenepanbHbIM
TOCY/IapCTBEHHBIM 00pa30BaTEIILHBIM CTAHJAPTOM OCHOBHOTO CpPEIHET0 O0pa30BaHHS YUCOHBIH
Kypc «l'eomeTpus» BXOJHUT B y4eOHBIN mpeamer «MareMaTtuka» M SBISICTCS 00s3aTeIbHBIM IS
uzyueHus Ha usydenue xypca oTBoauTcsi 2 yaca B Henmento B 10 kiacce 3a roga odydyenus - 68
yueOHbIX Yaca, | gyac B Hegemo B 11 kiacce, 3a ron o0yuenus 34 daca. Beero 3a 2 roga o0y4yeHus -
102 y4eOHBbIX Haca.

Jia peanuzanuu mporpaMMbl ucnoibidyercs yueOHuk «leomerpust 10-11 xmace», JI.C.
Artanacsiz, uznarensctBo «IIpocemenuey, 2020.



Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» cocrtaBieHa c ydeTroM paboueit
IpOTpaMMBbl BOCTIUTaHMs. BocrnTaTebHBIN MOTEHINAT JAHHOTO YUeOHOTO MpeaMeTa 00ecTieYnBaeT
peanu3almio CiIeIyoNHX eJeBbIX IPUOPUTETOB BOCIIUTAHHSI 00yUYaIOLIUXCS:

- YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHHM MEXKIy YUYUTEIEM M €ro Yy4YEHUKaMy,
CHOCOOCTBYIOUIMX MO3UTHBHOMY BOCIPHATHIO YYalIUMHCA TpeOOBaHMH W MNpPOChO yduTens,
NPUBJICYEHUIO WX BHHUMaHUs K 0OcCyXJaeMoil Ha ypoke HH(OpMalMM, AaKTUBU3ALMU HX
[IO3HABATEJILHOM JCATENBHOCTH;

- noOyKJeHUE UIKOJbHUKOB COONII0/IaTh HAa YpOKE OOILIENpPUHATHIE HOPMBI INOBEACHUS,
npaBuia OOIIEHUS CO CTapIIUMM (YYUTEISIMM) M CBEPCTHUKAMHU (LIKOJbHUKAMM), NPHUHLUIBI
y4eOHON JUCIMIUIMHBI U CAMOOPraHU3alllu;

- IPUBJICYCHHE BHUMAHHS IIKOJBHUKOB K LIEHHOCTHOMY AaCIEKTYy H3Y4aeMbIX Ha YpPOKax
ABJIEHUH, OpraHu3aIys uX padoThl C MOJy4aeMOil Ha ypoKe COIHaIbHO 3HaYMMOW MH(pOopMaren —
UHHULIMUPOBaHUE €€ OOCYXJEHUs, BBICKAa3bIBaHUsS YYaIlMMHUCS CBOETO MHEHHUS 10 €€ IOBOJY,
BbIPaOOTKH CBOETO K HEM OTHOILICHUS;

- UCIOJIb30BAHNE BOCIUTATENBHBIX BO3MOXKHOCTEN COAEp)KaHUs y4eOHOro mpeaMera uepes
JIEMOHCTPALMIO JI€TAM IIPUMEPOB OTBETCTBEHHOI'O, TPaXXJAAHCKOTO IIOBEICHHUsS, IPOSBICHUS
4eJI0BEKOIIO0US U JOOPOCEPACUHOCTH, Yepes MoA00p COOTBETCTBYIOIIMX TEKCTOB JJISl YTEHUS, 3a71a4
JUISL pellIeHus], IPOOJIEMHBIX CUTYaIUil 1151 OOCYXAEHUS B KJIacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpPM pabOThl ydalMXCsl: MHTEJIEKTYaIbHbIX UTD,
CTUMYJIMPYIOIIUX [I03HABAaTEIbHYKD MOTHBALMIO IIKOJBHHUKOB; JWJAKTHYECKOTO TeaTpa, I
NOJy4eHHBIE Ha YPOKE 3HaHUS OOBITPBHIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; AUCKYCCUH, KOTOPBIE
JAI0T yYalluMCcsl BO3MOXKHOCTh IPUOOPECTH OMBIT BEJEHHUSI KOHCTPYKTUBHOTO AMAJIOra; rPyNIOBON
paloThl UK paboThI B Mapax, KOTOPbIE yUaT MIKOJILHUKOB KOMaHIHOW paboTe U B3aMMOIECHCTBHIO C
JIPYTUMU JETbMU;

- BKJIFOYEHHE B YPOK UTPOBBIX IIPOLIELYP, KOTOPBIE [IOMOTalOT MOAAECPKATh MOTUBALIMIO JETEN
K IIOJYYEHUIO 3HAHUM, HAJNAXWBAHWIO TIO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIICHMM B KIacce,
MIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeIbHON aTMOC(ephl BO BpeMsl YPOKa;

- opraHuzanus medcTBa MOTHUBUPOBAHHBIX M HPYAMPOBAHHBIX YydYalIUXCid Haa HX
HEYCIICBAIOIIMMY OJHOKJIACCHUKAMM, JAIOLIETO IIKOJIBHUKAM COLMAJIBbHO 3HAYUMBINA  OIIBIT
COTPYAHUYECTBA U B3aUMHOMU [TIOMOILIY;

- HHULMUPOBAHUE U MOAJEPIKKA UCCIIEJOBATEIbCKON NEATENbHOCTH IIKOJIBHUKOB B PAMKaX
peanu3alMd MMM MHAMBUAYAIBHBIX M TPYIIOBBIX HCCIEAOBATECIBCKUX IIPOEKTOB, YTO JAACT
IIKOJIbHUKAM BO3MOXHOCTb IPHUOOPECTH HABBIK CAMOCTOSITEIBHOIO pPEIIEHUs TEOPEeTHYECKON
npoOJeMbl, HaBBIK I'€HEPUPOBAHUS M OPOPMIICHHS COOCTBEHHBIX MJCH, HAaBBIK YBaKUTEIHHOI'O
OTHOLICHHUS K YYXUM HAEAIM, OQOPMICHHBIM B paboTax Jpyrux HcciaenoBareiaei, HaBbIK
nyOJIMYHOTO BBICTYIUICHUS TEpe]l ayAUTOpUEH, apryMEHTHPOBAHUS M OTCTAaUBAHHSA CBOCH TOUYKHU
3peHHusl.

2. Conep:xaHue yueOHOro Kypca.
10 KJIACC

IIpsiMmble ¥ MI0CKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsimasi, II0CKOCTh, pocTpaHcTBo. [loHsTHE 00
AKCHOMAaTHUYECKOM IMOCTPOCHUH CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3anmHoe pacrnosnokeHue NpsMbIX B MNPOCTPAHCTBE: MEPECEKAIOIIUECcs, MapajleibHbIE U
CKpeluBawomuecs: npsamble. [lapamnenbHOCTh MpSMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
napajuieJIbHbIC TIPSMBIE B MPOCTPAHCTBE; MAPAUICTBHOCTh TPEX MPSAMBIX; MAPaUICIbHOCTh MPSIMOM
U IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YroJI MEXIY MPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajuiesibHble MJIOCKOCTH; CBOMCTBA MapajuIeIbHBIX MIOCKOCTEH.



[Tpocreiiime mnpocTpaHCTBEHHbIE (UTYyphl Ha IUIOCKOCTH: TETpaj’ap, KyO, Mapaienenumne];
MIOCTPOEHUE CEUCHHU.

[leprieHAMKYIAPHOCTD MPSIMOM U IIOCKOCTH: NMEPIECHAUKYJISIPHBIE NIPSMbIE B IPOCTPAHCTBE,
MpsIMbIE TTAPAJUICNIbHBIE U IEPIIEHIUKYJIIPHBIC K TIIOCKOCTH, MPU3HAK NEPHEHAUKYISIPHOCTH IPSIMOU
U IJIOCKOCTH, TEOpEMa O MPSMON MEPHEeHIUKYISIPHOU IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIroJl
MEXIY NpsIMOM U IUIOCKOCTBIO; IBYIPAaHHBIA YyIOJj, JMHEHHBIM Yyroa JBYTPAHHOIO YIUIA.
[lepieHANKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM N0
MJIOCKOCTH, TPOEKIHUs (QUrypsl Ha TUIOCKOCTh. llepmeHAMKyISIpHOCTh IUIOCKOCTEH: MpU3HAK
NEPHEHANKYISIPHOCTH ABYX II0cKOCTe. Teopema o TpEX nepneHauKyspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBITYKJIBIE U HEBBIMYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosibHas npusMa; TpaHd U OCHOBAHUSA
MPU3MBL; IpsSIMasi U HAaKJIOHHAs MPU3MbI; OOKOBast M TIOJTHAS MOBEPXHOCTH Mpu3Msbl. [lapannenenunesn,
NPSIMOYTOJIBHBIN TMapajuieNienuie] u ero cBoictBa. [lupamupa: N-yronbHas nupamuia, T'paHd U
OCHOBaHHWE MHPaMHJIbI; OOKOBasi M TOJHAS MOBEPXHOCTh NMUPAMUIBI, MpaBUJIbHAS W yCEUEHHas
nupamua. IJIEMEHThI IPU3MBbl U IUpaMuibl. [IpaBuiibHbIE MHOTOTPAaHHUKH: TIOHSITHE PABUIBHOTO
MHOTOIPDAHHMKA; IPAaBWIbHAS NpU3Ma W TMpPaBUIbHAsg MHUPAMMJIA; [PABWIbHAS TPEYroJbHAs
MUpaMU/Ia U IPABUIBHEIHN TeTpadap; Ky0. [IpeacTaBnenue o mpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTAdIP,
noaexa’ap U ukocadap. CedeHus Npu3Mbl U MUPAMHU/IBIL.

CummeTpusi B NIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DJIEMEHThl CAMMETPUH B TUpaMuAax, napauieiaenuneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 5J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yribl. [Imomaas OoKoBOiA
MOBEPXHOCTH U TIOJTHOW MOBEPXHOCTH MPSMOM MPHU3MBI, TUIOIIA(h OCHOBAHH, TeOpemMa 0 OOKOBOM
MOBEPXHOCTU MpPsMON Tpu3Mbl. [lmomane OOKOBOM IMOBEPXHOCTH M TMOBEPXHOCTH MPABUIHHOM
MUPaMUJIBI, TEOPEMA O TUIOMIAN yceu€HHOU mupamubl. [ToHstre 06 06béMe. OOBEM MHUpaMUIBL,
MIPU3MBI.

[Tomobupie Tema B mpocTpaHcTBE. COOTHOMICHHS] MEXAY IUIOIMAISIMU TTOBEPXHOCTEH,
00BbEMaMHU MTOJO0HBIX TEJL.

11 KIIACC

Tejia BpaleHus

[{unuHIprYeckass TOBEPXHOCTh, OOpa3yroliue IWIMHIPHYSCKOH TOBEPXHOCTH, OCh
WIMHIpUYECKOH moBepxHocTU. L{umuHap: ocHoBaHMs U GOKOBasi MOBEPXHOCTh, 00pa3ylomias u och;
IUIOIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konudeckasi MOBEpPXHOCTh, 0Opa3yroIIHe KOHUYECKOW TIOBEPXHOCTH, OCh M BEpIIHHA
KOHHYECKOHU moBepxHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yomas v OCk; IO OOKOBOH 1
MOJTHOM TOBEPXHOCTHU. YCEUEHHBIM KOHYyC: OO0pa3yroliue U BBICOTa; OCHOBaHHS M OOKOBas
MOBEPXHOCTb.

Cbhepa m map: meHrtp, pamuyc, AWAMETp; IUIOMAAb IMOBEpXHOCTH cdepbl. B3ammuoe
pacrnosioxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; iomanb chepsl.

N3o6paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BEpTka HuIMHApa U KOHYca.

KoMmOuHanuu e BpaiieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN OKOJIO cepsr;
cdepa, BMcaHHAasi B MHOTOTPAHHUK, WU TEJIO BPAIICHUS.

[Tonsitue 006 o00BEMe. OcHOBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TMapajuieenunena u ciaeacTsus u3 He€. O0bEM nunuHapa, konyca. O0bEM mapa u
I0MIaAb Chephl.



[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOIIAIIMU ITOBEPXHOCTEH,
00BEMaMH HOZOOHBIX TEI.

Ceuenus nunnHapa (mapauienbHO U MEPIEHAUKYIISIPHO OCH), CEUeHHUs KOHYca (MapauienbHOe
OCHOBAHUIO U TIPOXOJISAIINee Yepe3 BEPIINHY), CEUCHHS Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha TIOCKOCTH U B mpocTpaHCcTBe. CIOXKEHUE U BBHIYMTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4YuCIO. PasnmokeHue BekTopa Mo TPEM HEKOMILIAaHAPHBIM BekTopaM. [IpaBwmiio
napajuienenumnena. Pemenue 3amad, CBSI3aHHBIX C MPUMEHEHHEM TPABHII JIEHCTBUN C BEKTOPAMH.
[TpstMoyTOJIBHAS CHCTEMa KOOpAMHAT B mpocTtpaHcTBe. KoopauHatel Bekropa. [Ipocreiinme 3agaun
B KOOpJMHATAX. YTOJI MeXay BekTopamu. CKalsipHOE MPOU3BEACHNE BEKTOPOB. Brrurcinenue yrion
MEXTy MPSIMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM METOJT IPH PEIICHUH T€OMETPHIECKIX
3a7a4.

3. [l1anupyemble pe3yJbTaThl.

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «l'eomeTpusi»
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UIMH  OOydJarolmierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEJACTABICHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKITMOHUPOBAHUS PA3IHYHBIX CTPYKTYP, SIBICHUN, TIPOIEAYp IPaxaaHCKOT0 o01iecTBa (BEIOOPHI,
OTIPOCHI U TP.), YMEHHEM B3aMMOJCHCTBOBATH C COIMATLHBIMU UHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKUIMSAMHI 1 HA3HAYCHUEM.

IIaTpuoTHYecKoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNMCKON TpaKAAHCKOW MJIEHTHYHOCTH, YBXKEHHUS K MPOILIOMY U
HACTOAILLEMY POCCHICKOW MaTEMATHKH, LIEHHOCTHBIM OTHOLIEHHWEM K JTOCTHKEHUSIM POCCHMCKHX
MaTeMaTUKOB M POCCUHCKOW MaTEMAaTHUYECKOM IIKOJbI, K MCIOJIb30BAHUIO ITHUX JIOCTHKECHUH B
JIPYTUX HayKaxX, TEXHOJOTUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAaHHMEM  JyXOBHBIX IICHHOCTEH  pPOCCHIICKOTO  Hapona; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IOBEJCHHUSA, CBSA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUM HAayKH W JCSITEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYMBOTO OYTyIIEro.

cTeTHYECKOE BOCTUTAHHE:

ACTETUYECKUM OTHOIIICHUEM K MHUPY, BKIIOYAs ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHH, PACCYXIEHWUH; BOCHPUMMYHUBOCTHIO K MAaTEMAaTHYECKHM AacleKTaMm
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusznyeckoe BOCIUTAHME:

c(hopMUPOBAHHOCTHIO YMEHHUSI IPUMEHSATh MATEMAaTHUECKUE 3HAHUS B MHTEPECaX 3I0POBOTO U
Oe3omacHOTO 00pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 37I0POBBIO (3/I0pOBOE NMUTAHUE,
cOaTaHCHPOBAHHBIN PEKUM 3aHATHIA U OTIBIXA, pEryJsipHas (u3nueckas akTHBHOCTS); PU3UUECKOTO
COBEPILICHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO-03/IOPOBUTENLHOM AESITEIIBHOCTHIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIFO0MS; HHTEPECOM K pa3IudHbIM chepam
poeCCHOHATTEHON NIESITEILHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€ MPUIIOKCHUSMHU, YMEHHUEM
COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE



IUTaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTEMaTHYECKOMY 00pa30BaHUIO U caMOOOpa30BaHHIO Ha
IPOTSKEHUM BCEM JKU3HM; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEUICHMM NMPAKTUYECKUX 3a7ad
MaTEMaTHYECKON HAIpPaBIECHHOCTH.

IK0JI0rHYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJOTUYECKOW KYIbTYphl, MOHUMAHUEM BIUSHUS COIHAIBHO-
HPKOHOMUYECKUX IIPOLECCOB Ha COCTOSHUE IPUPOJHON U COLUAIBHOM CpEAbl, OCO3HAHHEM
IJ100aTbHOTO XapakTepa 3KOJOTHYECKUX MPoOJeM; OpUeHTalMel Ha TPUMEHEHNE MaTeMaTHIYEeCKUX
3HAHUN JJIs pelieHust 3a/1a4 B 00J1acTH OKpY’Karollel cpefibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKU
MX BO3MOXKHBIX NIOCJIECTBUN ISl OKPYKAIOLLEH CPEIbl.

IleHHOCTH HAYYHOT O MO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYK{ ¥ 00IIIECTBEHHON MPAKTHKH, TOHUMaHHEM MaTeMaTHUECKOW HAyKH KakK chephbl YeTOBEUECKON
JIEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH I PA3BUTHSI HUBUIIN3ALINH; OBIAJCHUEM SI3bIKOM
MaTEeMaTUKM M MAaTeMaTU4eCKOM KyJIbTYpOH KaK CpEICTBOM II03HAHUS MHUpPA; TOTOBHOCTHIO
OCYIIECTBJISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATEIIbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE.

MertanpeameTHble pe3yJbTaThbl OCBOEHHUS INporpamMmbl yueOHOro kypca «l'eomerpusi»
XapaKTePU3yIOTCA OBJIaICHUEM YHUBEpCAIbHBIMU NMO3HABATEJIbHBIMU JEHUCTBUAMM,
YHUBEPCATHHBIMM ~ KOMMYHUKATUBHBIMH  JI€UCTBUSIMH, YHHUBEPCAIbHBIMU  PETYJISTHBHBIMU
NEUCTBUSIMU.
1) YHuBepcanbHble MO3HABATeJbHbIE ACHCTBUS, 00ecreunBalOT (GOopMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX MPOLIECCOB OO0yYarommxcs (OCBOCHHE METOJOB TO3HAHMS OKPYXKAIOIIETO MHpa;
MPUMEHEHHUE JIOTHYECKUX, UCCIICIOBATEILCKIX OTepaIiii, yMeHui padboTtaTh ¢ nHMOpMaImei).
Ba3oBble Jiorn4yeckue AeiCTBHA:
® BbLISBIATh U XapaKTEpU30BATh CYIIECTBEHHBIE MPHU3HAKK MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUNW MEXIy TMOHATUSAMHU; (OPMYIUPOBATH ONpEAEICHUS MOHATUM;
yCTaHABIUBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(UKAIIUYA, OCHOBAHUS Ui 0000IICHUS U
CpPaBHEHHUS, KpUTEPUHU IPOBOAMMOIO aHAJIN3A;
® BOCIPHUHHUMATH, (OPMYIHUPOBATH MU MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U
OTpHIATENbHBIC, CIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,

® BBISABJISATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUHsS B (haKTax,
NAHHBIX, HAOMIONEHUSAX U YTBEPXKICHUSIX; TMpejaratb KPUTEPUH IJisi BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUMIL;
e JleJaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHHUH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOATEIBHO JOKA3aTEeNbCTBA MaTEMAaTHUECKUX YTBEPKICHUHN (TpsSMbIe U
OT MPOTHUBHOI'0), BHICTPAUBATh APTyMEHTAIIMIO, TPUBOJUTH MPUMEPHl U KOHTPIIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

e BBIOMpATh crIoco0 pemeHns yueOHOH! 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHNUS,

BBIOMpATh HaNOOIIee MOIXOASAIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3zoBrbIe ucciaenoBarejanLCcKue AeiiCTBHA:

®  HCII0JIb30BATh BOIPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUs; OPMYINPOBAThH

BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOPEYNE, MPOOIIEMY, YCTAaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHPOBATh TMIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHUE;



® T[POBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIENOBAHUE IIO0
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oObeKTa, SBJIEHMS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMU, SIBJICHUSAMH, POLIECCAMU;

®  CaMOCTOSTENILHO (POPMYIHPOBATH 0OOOIIECHHS U BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHOTO
HaOJIOACHUS, MCCIIEeIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTaTOB,
BBIBOJIOB U O0OOIIEHNIA;

® [IPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IpPOLECCa, @ TAK)KE BBIIBUTATh MIPEINOI0KEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

PabGora ¢ undopmanmeii:

® BBIIBIATH JeQUUNTHI HH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX I OTBETA HA BOIPOC U IS
pelLeHMs 3a1a4H;

e BbpIOMpaTh MH(OpPMAIMIO M3 MCTOYHHKOB pPA3IMYHBIX THIIOB, AHAIM3HPOBATH,
CHCTEMAaTH3HPOBATh W HMHTEPIPETHPOBATH HH(POPMAIIMIO PA3IUYHBIX BUAOB U (HOpM
IIPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(POpPMALMIO, TPEACTaBIATh €€ B  Pa3IUuHbIX  (opmax,
WITIOCTPUPOBATh I'pauuecKH;

e OlLIEHUBaTh HAA&KHOCTh MH(OpPMAMM MO CAMOCTOSITENBHO C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) VHuBepcaibHble KOMMYHUKATHBHbIE JEHCTBUS, 00€CIEUUBAIOT CHOPMUPOBAHHOCTD

COLIMAJIBHBIX HaBBIKOB OOYYaIOIIMXCSL.

Oo0wmenne:

® BOCIPHUHUMATh M (OPMYIHUPOBATH CYXJEHUS B COOTBETCTBUHU C YCIOBUSIMH M IEISMH
O0I1IeHUs; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX
TEKCTaxX, /1aBaTh IMOSICHEHUS 10 XOAY PEHICHHUs 3aJa4l, KOMMEHTUPOBATH IOJyYECHHBIN
pe3yibTar;

e B X0Jie¢ OOCYXJEHMs 3a/laBaTh BOIPOCHI IO CYLIECTBY 00CYXIaeMOM TeMbl, IPOOIIEMBI,
pemaeMol 3ajauu, BbICKa3blBaTh WJEU, HAIEJICHHbIE HAa MOUCK PELICHMS; CONOCTaBIATh
CBOU CYXKICHHUS C CYKICHUSIMHU IPYTUX YYaCTHUKOB JHAajora, OOHapykKMBaTh pa3inyue U
CXOJICTBO TO3UIMH; B KOPPEKTHOH ¢opme GOpMyIHpOBaTh pa3HOIJACHs, CBOHU
BO3Pa)KEHUS;

® I[IpPE/ACTaBIATh PE3yJbTaThl PEIICHUS 3a/Jayd, SKCIEPUMEHTa, HCCIEJAOBaHUSA, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (hopMaT BBICTYIDICHHS C YYETOM 3aqad IPE3CHTAUH |
0COOEHHOCTEN ayJUTOPHUH.

CoTpyaHnuecTBo:

® [IOHMMAaTh U UCMOJH30BATH MPEUMYIIECTBA KOMAHIHOW W UHAWBUAYAIBHOW pabOTHI MpU
pemieHnH y4eOHBIX 3ajay; NMPUHUMATh LIEIb COBMECTHOH IEsITeIbHOCTH, MJIAHUPOBATH
OpraHM3alMi0 COBMECTHOW paboThl, paclpeaensTh BHAbI pabOT, JOroBapuBaThCA,
00CyX1aTh MPOIIECC U pe3yIbTaT PaboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

® y4acTBOBaTh B TIPYNIOBBIX (Gopmax paboTel (00CYX)HeHUS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U UHBIE); BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATh CBOU JCHCTBUS C
JAPYTUMH 4JI€HAaMH KOMaHJIbl; OLIEHHBAaTh KA4eCTBO CBOETO BKJIAZa B OOLIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUS.

3) YHuBepcanbHbIE peryJsiTHBHbIE JCHCTBUS, 00eCTIeUYHBAOT (HOPMUPOBAHHE CMBICIOBBIX

YCTQHOBOK U JKU3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranuzaunus:



®  COCTaBIIATH IUIAH, AJITOPUTM pELICHHUS 33/1a4H, BBIOMPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4€TOM HOBOI HHQOPMAIIHH.

CaMOKOHTPOJIb:

e BIAJETh HAaBBIKAMH MO3HABATENbHOMN pediekcun Kak OCO3HaHMsI COBEpIIaeMbIX JAeHCTBUN
U MBICTUTENBHBIX MPOLIECCOB, MX PE3YyIbTaTOB; BIANETh CIOCO0aMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIlecca U pe3yiibTaTa pelIeHuss MaTeMaTHueCcKoi 3a/1a4u;

® MpEeABHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHWU 3a7a4d, BHOCHUTH
KOPPCKTHUBBI B JACATCIBHOCTb Ha OCHOBC HOBBIX O6CTO$ITGJIBCTB, JaHHBbIX, H&flI[CHHI)IX
OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

L OLCHUBATHL COOTBETCTBUC PE3YyJIbTaTa LICJIN U YCIIOBUAM, O6’I)$ICH$ITI) IMPUYIUHBI JOCTUKCHUA
WIH HEJOCTHKEHUS pPEe3yJbTaTOB JESATEIbHOCTH, HAaXOJUTh OLIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY.

IIpeaMeTHbIe pe3yabTaThI:

OnepupoBaTh NOHATUSAMU: TOUKA, IPAMAas, IJIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHM U CIIEACTBUS M3 HHUX MPHU PEIICHUH TeOMEeTPUYECKHUX
3ajad.

OnepupoBaTh MOHATUSAMU: MAPATUICTHHOCTD U IEPICHIUKYISAPHOCTD MPSIMBIX U IJIOCKOCTEH.

Knaccugunupopats B3auMHOE paciojokKeHNe NPSMBIX U INIOCKOCTEHN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPAaHHBIN yrojl, TPaHU JIBYTPAHHOTO yIiia, pedpo BYTpaHHOTO
yIJIa; JIMHEMHBIN YTOJI JBYTPAHHOTO YIJIA; TpalyCcHas Mepa ABYTPAHHOIO yria.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIBIH W HEBBINYKIBIH MHOT'OIPAaHHHK,
9IIEMEHTHI MHOTOTPAaHHUKA, TPABHIBLHBIN MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BBl MHOTOI'PaHHHMKOB (IMpamula; HpPU3Ma, HPSIMOYIOJIbHBIH
napaienenurnen, Kyo).

KnaccugunupoBats MHOrOrpaHHUKH, BEIOMPAast OCHOBAHHUS JIIs KJlacCU()UKAaLUK (BBITYKIIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; TPaBWIbHBIE MHOTOTPAaHHHMKH, TpPSIMbIE W HAKJIOHHBIC TPU3MBI,
napaiesenune/sl).

OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Yysl METO/I CIIEIOB.

Ctpouth cedeHHss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXXJACHUE T€OMETPHUUECKUX BEIUYMH MO 0OpaslaM WM alIropuTMam,
NPUMEHSIS] I3BECTHBIC aHATUTUYECKHE METOBI TIPY PEUICHUN CTAaHJAPTHBIX MaTEeMaTHYECKHX 3aj1ad
Ha BBIYHCIIEHUE PACCTOSTHUN MEXy ABYMS TOUKaMHM, OT TOUYKH JIO0 MIPSIMOI, OT TOUKH /10 MIOCKOCTH,
MEX]y CKPELIUBAIOIIUMUCS MPSIMBIMH.

Pemath 3a7aun Ha HaXOXKACHUE T€OMETPHUUECKUX BEIUYMH MO 0OpaslaMm WM alropuTMam,
NPUMEHSIS] I3BECTHBIC aHATMTUYECKHE METOBI TIPY PEUICHUN CTAHJAPTHBIX MaTEMAaTHYECKHX 3aad
Ha BBIYMCIICHHUE YTJI0OB MEX/y CKPELIMBAIOIUMHUCS IPSMBIMU, MEKAY IPSAMOM U IIIOCKOCTBIO, MEXKY
IUIOCKOCTSIMH, JIBYIPAaHHBIX YTJIOB.

Bbruuciate 00bEMBI M IUIONIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpHU3Ma, MHUpaMHIa) C
npuMeHeHneM (HOpMyJI; BBIUUCIATH COOTHOMICHUS! MEXKIY TUIOMAASIMHU MOBEpXHOCTEH, 00BEMaMu
HOJOOHBIX MHOTOIPaHHHUKOB.

OnepupoBaTb NOHATUSMH: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPHH;
LEHTP, OCh U MIIOCKOCTb CUMMETPHH (DUTYPBI.



W3BnekaTb, MpeoOpa3oBbIBATE U HMHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKuX (PUTYypax, MPeICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpumensaTs reomeTpuueckue (GaxkThl s pelIeHHs  CTEepPEeOMETPUYECKHX  3ajad,
IPENOJIaralolluX HECKOJIBKO I1aroB PEIIeHNs, €ClIM YCIOBHS IPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

[IpuMeHATh NpoCTEHIIME NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHMKAI[MOHHBIC
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKHX 3a/au.

[TpuBOIUTH MPUMEPHI MATEMAaTHYECKIX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU, PACTIO3HABATD
MPOsIBJIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

IIpuMeHATH IONY4YECHHBIE 3HAHUSA Ha IPAKTUKE: AHAIM3UPOBATh pPEaJbHBIC CUTYallUH U
NPUMEHSTh N3y4YEHHbIE MOHATHS B IPOLIECCE MTOMCKA PELICHHUS MaTeMaTHUECKU cPOpMyINpPOBAHHOMN
po0JieMbl, MOJEIMPOBATh PeAIbHbIE CUTYallMM Ha S3bIKE '€OMETPUU, HCCIEA0BATh TOCTPOCHHbIE
MOJIETIM C HCHOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUM W TEOpeM, ammapara aiareOpbl; pelaTh
IIPAKTUYECKHE 33]1a4M, CBA3AHHBIE C HAXOKICHUEM I€OMETPUUECKHUX BEIIMYNH.

10 KJTACC Ilposepsiemble TPeOOBaHMS K pe3yabTATAM OCBOCHHSI OCHOBHOM
oOpa3oBaTeibHON MPOrpaMMbI

7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, MPSIMasi, IIIOCKOCTh
79 [IpuMEHSTh aKCHUOMBI CTEPEOMETPUM W CIIEICTBUSL M3 HUX MPU PEUICHUU
' reOMETPUUECKUX 3a]1a4

OnepupoBaTh NOHATUSIMHU: MAPALICIBHOCTD U MEPICHAUKYISIPHOCTD MPSMBIX U
7.3 IJIOCKOCTEN
74 KnaccubpunnpoBars B3aUMHOE pAaCMONOKEHUE TMPSIMBIX M IUIOCKOCTEH B

MPOCTPAHCTBE

OnepupoBath MOHATUSMU: IBYTPAHHBINA yTOJ, TPAHU JIBYTPAHHOTO yTiia, pedpo
7.5 JBYI'PAHHOIO yIJIa, JIMHEWHBI yroa JABYTPaHHOrO yria, IpaaycHas Mepa
JBYTPaHHOTO yTJia

OHCpI/IpOBaTB IMOHATHAMU. MHOI'OI'PAaHHUK, BI::IHyKJIBIﬁ u HGBBIHYKHBIﬁ

7.6 MHOTOTPaHHHUK, 3JIEMEHTbl MHOTOIPaHHUKA, TIPABUJIbHBIM MHOTOIPaHHUK
Pacnio3HaBaTe OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MHMpaMuja, TpHU3Ma,

1.1 IPsIMOYTOJIBHBIN MapaJiiesienuIe, Kyo)
KnaccudumnupoBat  MHOTOTpaHHUKH, BbIOMpast OCHOBaHHUS IS
KJaccu(uKanuy (BBITYKJIBIE W HEBBITYKJIblE MHOTOTPAaHHUKH, NpPaBUIbHBIE

1.8 MHOTOTPaHHUKH, MIPSIMbIE U HAKJIOHHBIE ITPU3MBI, TapaJIeICIUIIE/Ib])

9 OmnepupoBatb MOHSTHSIMHU: CeKylias  IUIOCKOCTb, CEYCHHE
7.

MHOT'OI'PaHHHUKOB
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7.10

OOBSICHATH IMPHUHOUIIBI IIOCTPOCHUA CCUYCHMU MHOT'OI'PaHHUKOB, UCITOJIb3Ys
MCTO/J CJICO0B

7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIMIOJHSTH (BEIHOCHBIE)
IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY,
CHU3Y

7.12

Pemath 3ala4 Ha HAXOXACHUC I'COMCTPHUUYCCKUX BCIWMYUH I10 06pa3uaM 501041
ajlroputmMaM, IHIpPpHUMCHAA HU3BCCTHBLIC AHAIIMTHYCCKHUC MCTOAbI IIPH PCHICHHUH
CTaHAAPTHBIX MATCMATHUYCCKHUX 3adad Ha BbIYHCJICHHUC paCCTOHHI/II\/JI MCIKIY
ABYMA TOYKaMH, OT TOYKH 0 HpﬂMOfI, OT TOYKH J0 IINIOCKOCTH, MCIKIAY
CKPCIINBAOITUMUCH ITPAMBIMHA

7.13

Pemats 3aJa4 Ha HAXOXKXIACHUC I'COMCTPUYCCKUX BCIIMYMH IIO 06pa3uaM 201041
AJIropuT™MaM, HNPpUMCHAA H3BCCTHBIC AHAJIUTHYCCKHC MCTOJbLI IIPpU PCIICHUU
CTaHIAPTHBIX MATCMATHUYCCKUX 3add4 Ha BBIYHUCIICHUC YIJIOB MCKIY
CKPCIIMBAONIUMHUCA TIPAMBIMHU, MCKIY HpHMOﬁ N IINIOCKOCTBIO, MCIKIY
IIJIOCKOCTSMU, ABYT'PAHHLBIX YIJIOB

7.14

Boruucnsats 00beMbl U TIIOMIAM MOBEPXHOCTEM MHOTOTPAaHHUKOB (TpHU3Ma,
nupamMuza) ¢ TOpuUMEHEeHUuEeM (OpPMYJ, BBIUYUCISATH COOTHOIICHUS] MEXIY
MJIOIIA/ISIMU TTIOBEPXHOCTEHN, 00beMaMu OJA00OHBIX MHOTOIPAaHHUKOB

7.15

OnepupoBaTh MOHATUSMH: CHMMETPUS B IMPOCTPAHCTBE, LEHTP, OChb U
MIOCKOCTh CUMMETPHUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI

7.16

W3Bnekatp, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HHGMOpPMALUIO O
MPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX (PUTYpax, NPEJICTABICHHYIO HA YepTexKax
U PUCYHKax

7.17

[TpumensaTs reomeTpuueckue (HakThl JJIS PEIICHHUs] CTEPEOMETPUICCKUX 3a]1a4,
MIPEAIOJIaraoInX HECKOJIbKO IIIaroB PEHICHUs, €CIIM YCJIOBHS NPUMCHCHHS
3a/laHbl B IBHOU (hopme

7.18

[IpumensTh MIPOCTENIINE IIPOrPAMMHBIE cpencrsa 51
AIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMBI P PEIIEHUH CTEPEOMETPUUECKUX

3aJa4

7.19

HpI/IBOILI/ITB IMPUMCEPBI MATCMATUYICCKUX BaKOHOMCpHOCTCﬁ B IIpUPOAC U KU3HU,
PacCIIo3HaBaTh IMPOABJICHUC 3dKOHOB I'COMCTPHUHN B HCKYCCTBC
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7.20

[IpUuMeHATh MOJyYEHHBIC 3HAHUS Ha IIPAKTUKE: AHAJIUM3UPOBATHh pPEAbHbIC
CUTyalMd W NPUMEHATh U3YUYEHHBIE IMOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTU4YecKu CGHOPMYIUPOBAHHONW MPOOJIEMbl, MOIECIUPOBATH peajbHbIC
CUTyallMd Ha A3BIKE TI'€OMETPUHM, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM TI'E€OMETPUYECKHX MOHATUN W TEeOopeM, ammapara aiareopsl,
pelarh NpakTUYECKUEe 3a/1a4M, CBA3AHHBIE C HAXOXKJIECHUEM I€OMETPUYECKUX
BEJIMYUH

IIpoBepsieMble 3J1€eMEHTHI CO/IEPKAHUSA

7

I'eomerpus

7.1

OCHOBHBIC TTOHATHUS CTCPCOMCTPHU. Tqua, ImpsaMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
[ToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHHUH CTCPCOMCTPUU:

AKCHUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX

7.2

B3aumMHOEe pacnosioKeHUE TMpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIINECH,
napajijieibHble U CKpeluBarommecs npsmolie. [lapannenbHoCTh NPsSMBIX

M IUIOCKOCTEW B MPOCTPAHCTBE: MapajuICNIbHBIE MPSIMBIE B IMPOCTPAHCTBE,
[IapaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD MPSIMOU U INIOCKOCTHU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXAY IPSAMBIMU B IIPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEM:  MHapaJuleJbHbIE  IUIOCKOCTH,  CBOMCTBA
napajyiebHbBIX IIockocTei. [lpocTelimme mpocTpaHCTBEHHbIE (UTYpHI Ha
IUIOCKOCTH: T€Tpa’ap, KyO, mapajuieNenue]], TOCTPOCHHE CEeUeHUN

7.3

[lepneHANKYISIPHOCTh NPSIMOWA M IUIOCKOCTH: NMEPHEHAMKYJISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MpPSIMbIE MapajljiesIbHbIE M NEPIEHAUKYJISIPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHANKYJSIPHOCTH MPSMOM M IUIOCKOCTH, TEOpEMa O MPAMOU
NEPIIEHIUKYISIPHON IIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOH U
IUIOCKOCTBIO, JBYTPaHHbIA yToJl, JIMHEHHBIA yros JABYIPAaHHOIO yrija.
[lepnenauvKyIslp M HAKJIOHHBIE: PACCTOSHME OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT HPSIMOM 1O IUIOCKOCTH, MPOEKUMsI (UIypbl Ha IIOCKOCTb.
[lepneHAMKYIJISIPHOCTD  IJIOCKOCTEM: NPU3HAK NEPHEHAMKYJAPHOCTH JBYX
IJIOCKOCTEN. Teopema o0 Tpex NepIueHINKYJIpax
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7.4

[ToHsITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIBIC U
HEBBINYKJIBIE MHOTOIPAHHUKH, pa3BepTKa MHoOrorpanHuka. IIpusma: n-
yroJibHas Npu3Ma, TpaHu U OCHOBAHUS MIPU3MBI, IPSIMAasi U HAKJIOHHAS] TPU3MBI,
OOKOBas U IMOJHAs MOBEPXHOCTh Mpu3MbIL. [lapannenenunesn, npsMoyroibHbINA
napajuieJIenune ] U ero ceorcraa. [Iupamuaa: n-yroiapHas nupaMuaa, rpaHu v
OCHOBAaHHME THMpaMUJibl, OOKOBass W TOJIHAsI T[OBEPXHOCTh MHUPAMUJIBI,
NpaBWIbHAS W YCEUEHHAas NUpaMuIad. ODJIEMEHThl MNPU3Mbl U MHUPAMUJBL.
[IpaBunbHBIE MHOTOTPAHHUKHU: TMIOHSATHE MNPABWIBHOTO MHOTOTPAaHHUKA,
IpaBUWIbHAS NpPU3Ma W NPaBWIbHAs NUPaMHUIA, IPABUIIbHAS TPEYroJibHas
nupamMuza U TpaBWIBHBIM TeTpadap, KyO. [lpeacraBienne o mpaBHIbHBIX
MHOTOTPAaHHHUKAX: OKTa’ap, JoAekadap u ukocadn CedeHUss NPU3MBL U
MTAPAMUIbBI

7.5

CummeTpuss B MOPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU. DJIEMEHThl CHMMETPUM B TNHpPAMHUJAX, NapajuieNenuneaax,
MPaBUJILHBIX MHOTOIPAHHUKAX

7.6

Boruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pedpa, fuaroHany, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH WU TOJHON IMOBEPXHOCTH NPSIMOM MPU3MBI, ILIOIIA]b
OCHOBaHMi, TeopemMa O OOKOBOW MOBEpXHOCTHU MNpsAMOM mnpusMbl. [lmomans
OOKOBOI MOBEPXHOCTU U TMOBEPXHOCTH IMPABWIBHON MUpaMHJIbI, TEOpeMa O
omaau yceueHHod nupamuibl. [lonstue 06 o6veme. OObEeM NUpPaMUbL,
IPU3MBbI

7.7

[Tomo6ueie Tenma B mnpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TeJ

11 KJTACC IIpoBepsiemblie TPeOOBaHMSI K Pe3yJbTATAM OCBOEHUS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl

6 ['eomeTpus
OmnepupoBarh MOHATHSAMU: [MIMHIpPUYECKAash MOBEPXHOCTh, 0Opa3yromue
IWUIMHAPUYECKON  TOBEPXHOCTH, LMIUHAP, KOHUYECKas TOBEPXHOCTD,
6.1 o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepuyecKasi IOBEPXHOCTb
6.2 Pacrio3naBaTh Tena BpauieHus (LWIMHIP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CLIOCOOBI TTOTYUYEHUS TEJ BPAIICHUS
6.4 KnaccudummpoBaTs B3auMHOE pacrooKeHue cepbl U MIOCKOCTH
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OHepI/IpOBaTI) IIOHATHUAMM: HlapOBOﬁ CCITMCHT, OCHOBAaHHC CCTMCHTA, BBICOTA

6.5 CETMEHTAa, IIIApOBOH CJION, OCHOBAHHE IIAPOBOTO CJI0S, BEICOTA MIAPOBOTO CJIOS,
IapOBOM CEKTOP
6.6 Boranciste 005eMBbI 1 IJI011aT1 TIOBEPXHOCTEN TEJ BpaIlleHHUs, TEOMETPUIECKUX
' TeJ C MPUMEHEHHEM (POopMYT
6.7 OmnepupoBaTh MOHATHIMHU: MHOTOTPAaHHUK, BIUCAHHBIN B Chepy M OMMCAHHBINA
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHUS
Bbraucnsath COOTHOIICHUS MEXTY TUTOMIAASIMU MOBEPXHOCTEN U
6.8 o0beMaMu ITOJ00HBIX TEI
N300paxkath u3ydaembie (QUTYPBI OT PyKHA H C TPUMEHEHHUEM MPOCTHIX
6.9 YEPTEIKHBIX HHCTPYMEHTOB
BoInoNTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
6.10 buryp: BUII CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TSI BPAIICHHUS
W3BnekaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbBIBaTh HH(POpPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUUECKHX (DUTYpax, MPEICTABICHHYIO HA YepTexKax
U PUCYHKaX
[TpumensaTs reomeTprueckue GakThl IS PEIICHUs] CTEPEOMETPUIECKUX 3a/1ad,
6.12 MPEANOoIaraloInX HECKOIbKO IaroB PEIIECHUs, €CJIU YCJIOBHS NMPUMEHECHUS
3a/1aHbI B IBHOU (popMme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBITIONTHATh  JEHCTBUSA  CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
6.14 YMHOKCHHSI BEKTOpA Ha YUCIIO, OOBSICHATH, KAKUMU CBOMCTBAMHU OHH 00J1aat0T
6.15 [TpumeHsTh paBUIIO MapauieNenuIne a Mpu CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YTOI MEXKIY
6.16 BEKTOpaMH, CKAIAPHOEC TIPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC W
KOMITJITAHAPHBIE BEKTOPBI
HaxomuTe cymMMy BEKTOPOB M MPOM3BECHNE BEKTOpA HA YHCIIO, YTOJI MEXKIY
6.17 BEKTOpAaMH, CKaJsIPHOE TIPOU3BENICHUE, pAaCKIaAbIBaTh BEKTOP 1O JIBYM

HEKOJUIMHEAPHBIM BEKTOpaM
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6.18

3afaBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemath HpOCTeI\/’IIHI/Ie FrCOMCTPHUYCCKHEC 3aa4d Ha IHIPUMCHCHHC BCKTOPHO-
KOOPAMHATHOI'O METOAA

6.20

Pematp 3aJadd Ha JOKa3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOILICHUM M
HaXO0XIACHUC TI'COMCTPHUYCCKUX BCIWYHUH IIO 06pa3uaM WK aJIroOpuT™MaM,
MMPpUMCHASA U3BCCTHBIC MCTOAbI IIPHU PCIICHHUN

CTaHIAaPTHBIX MATCMATUYCCKUX 3a/1a4

6.21

[IpumensTh IIPOCTENIINE IIPOTPAMMHBIE cpencrsa u
AIIEKTPOHHOKOMMYHMKALIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKUX

3aJad

6.22

HpI/IBOILI/ITB IMPUMCEPBI MATCMATUYICCKUX SaKOHOMCpHOCTCﬁ B IIpUPOAC U KU3HU,
pacnno3"HaBaTh NPOABJICHHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC

6.23

[IpuMeHATh TMOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyallMM W TMPUMEHATHh W3Y4YCHHbIC MOHATHS B MPOILECCE MOUCKA PEIICHUS
MaTeMaTu4ecku CGHOPMYTUPOBAHHONW MPOOJIEMbl, MOJECIUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUHM, HCCIEAOBaTh IOCTPOCHHBIE MOJIENIU C
UCIOJIb30BAaHUEM TI'€OMETPUUYECKUX TMOHATUNW U TEOpeM, ammapara aireopsl,
peniaTh MpakTUYECKUE 3a/laud, CBSI3aHHbIC C HAXOXKJICHHMEM T'€OMETPUUYECKUX
BEJINYUH

IIpoBepsiembIe 3JIeMEHTHI COEeP:KAHUS

6

['eomeTpus

6.1

[{nnmuHeapuyeckas MOBEPXHOCTD, oOpa3ytoue IUJIUHIPUYIECKON
MOBEPXHOCTH, OCh HUJIUHAPUIECKON MOBEpXHOCTH. [lunuuap: ocHOBaHUS U
OOKOBasi MOBEPXHOCTh, 00pa3ytollias U OCh, IJIOIIaAb OOKOBOM U MOJIHON
MOBEPXHOCTHU

6.2

Konnyeckass moBepXHOCTh, 00Opa3ylonue KOHWUYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHWE W BEpIIWHA,
oOpazyroias U 0oCh, IJIONIaAb OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIoliye U BEICOTa, OCHOBaHUS M OOKOBas IOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AUAMETp, IUIOMATb TMOBEPXHOCTH CQEphI.
B3anmuoe pacmonoxenne cepbl W IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K
cdepe, momas chepsl
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6.4

N300pakeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BepTka MUIMHIpa U KOHYCa

6.5

KoMOunanun TEJl BpAICHUSA W MHOT'OTPAaHHUKOB. MHOI'OTpaHHUK,
OMMCaHHBINA 0KOJIO cepsl, chepa, BIUCAHHASI B MHOTOTPAHHUK, WU TEJIO
BpallECHUs

6.6

[Tonsatue 06 o6beme. OCHOBHBIE CBOIMCTBA 00BeMOB Tel. Teopema 00 oObeMe
NPSIMOYTOJIBHOTO TIapajlieyieuIea u ciaeacTBus u3 Hee. OObeM MUIUHPA,
koHyca. O0beM I1apa | miomaab chepsl

6.7

[TogoOuble Tenma B mnpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASMU
MTOBEPXHOCTEH, 00beMaMu TTOAOOHBIX TEI

6.8

Ceuenus nuivHIpa (MapajjiebHO U MEPIEHANKYISIPHO OCH), CEYEHHUS KOHYyCa
(mapajienbHOE OCHOBAHUIO U MTPOXOSIIEE YEPE3 BEPILIMHY ), CEUEHUS 1apa

6.9

BekTop Ha mIOCKOCTH U B MpoCcTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHME BEKTOpa Ha 4Yucio. Pas3noxkeHwe BEKTOopa IO  TpPEM
HEKOMIUIaHAapHBIM BekTopam. [lpaBwio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C MPUMEHEHUEM MPABWII JEHCTBUN C BEKTOpaMU

6.10

[IpssMOyroJIbHAs cucTeMa KOOPAHWHAT B IpoCcTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3agayn B KOOpAMHATaX. YTOJ MexAy Bekropamu. CkanspHOe
IIPOU3BEACHUE BEKTOPOB. DBplunciieHME yIVIOB  MEXAY NPSIMBIMH U
IIJIOCKOCTSIMM. KoopanHaTHO-BEKTOPHBIN METOJ pu pelieHun
r€OMETPUYECKUX 3a/1a4

IIpoBepsiembie HA EI'D nmo matemaTnke Tpe0OBAHUSA K pPe3yJibTAaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJILHON MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHusA

9

YMeHue onepupoBaTh MOHATUAMU: TOUKA, MPsMasi, IUNIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, Jy4, BEJINUYMHA yIJIa, INIOCKUH YTOJ, IBYTPAHHBIN yTOJ, TPEXTPaHHbIN
yrojl, CKPEIIMBAIOIIHUECS MPsIMBIE, NApalICIbHOCTh U NEPHEHAUKYISIPHOCTD
IPSAMBIX W IUIOCKOCTEW, YroJ MEXAy NIPSAMBIMH, YrOJI MEXAY HNpPsIMOU M
IIJIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTSIMU, PACCTOSHUE OT TOYKH A0 IUIOCKOCTH,
pPacCTOSHUE MEXIY IPSAMBIMU, PACCTOSHHUE MEXIY IUIOCKOCTAMH; YMEHUE
UCIIOJI30BaTh IpPU PEIIEHUWU 337a4 U3y4deHHble (aKThl M TEOPEMBI
IUIAHUMETPHUM; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MHUPA;
CTPOUTh MAaTEMATHUYECKHE MOJEIN C IOMOIIBI0 T'€OMETPUYECKUX IOHATHU U
BEJINYMH, PELIATh CBSI3aHHBIE C HUMU ITPAKTUYECKUE 3a0a4U
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10

YMeHue onepupoBaTh MNOHATHAMU: IUIOMIAAb (QUIYpbl, 00bEM (UTYpHI,
MHOTOTPaHHMK, MPABUIbHBIH MHOTOTPaHHHUK, CEUEHUE MHOTOTpPAaHHHKA, KYO,
napajienenunesa, Mnpu3Ma, nupamuaa, (urypa 4 HOBEPXHOCTh BpalleHMS,
HUWIMHAP, KOHYC, map, cdepa, miomaas chepsl, IIomaab

MOBEPXHOCTH THPAMUJbI, TPU3MBI, KOHyCa, LWIUHApPA, 00BeM KyoOa,
MPSMOYTOJBHOTO Napajieienuneaa, TupaMuiabl, IPU3Mbl, [IWINHIPA, KOHYCA,
niapa, pa3BepTka MOBEPXHOCTH, CEYEHUs KOHYCa W LWIWHJPA, MapajuleibHbIe
OCH WJIH OCHOBAaHHUIO, CEUYEHHE Iapa, IJIOCKOCTh, Kacaromascs cgepsl,
HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOIPAHHMKA, M300paxkaThb
MHOTOTPAaHHUKH, GUTYPBI U TIOBEPXHOCTH BPAIICHHS, X CEYCHHS, B TOM YHUCIIE
C TIOMOIIBK 3JICKTPOHHBIX CPEJICTB;, YMEHHE NPUMEHSATH CBOWCTBA
reOMETPUYECKUX (PUryp, caMoCTOATENbHO (QOPMYIUPOBATH OINpPEACIICHUS
U3y4aeMbIX (QUTYp, BBIBUTATh THUIIOTE3BI O CBOWCTBAX W MPU3HAKAX
reoMeTpudeckux (Quryp, OOOCHOBBIBaTH WM OINpPOBEpraTh HX; YMEHHE
MPOBOJUTH KiIacCUPUKAIMIO (UTYP IO Pa3IWYHBIM MPHU3HAKAM, BBITIOJIHSTH
HEO0OXOIMMbIE JTOTIOJIHUTEJIbHBIE TOCTPOEHUS

11

YMeHne onepupoBaTh MOHATASIMHE: JBUKEHUE B MPOCTPAHCTBE, MapalICITbHBIN
NEPeHOC, CHUMMETPHS Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MoI00us, MoA00HbIC (PUTYpHI; YMEHHE pacTiO3HABATh PABHBIC
U TOoA00HBIE (UTYPHI, B TOM YHCIE B TPHUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCTIOJb30BaTh T€OMETPUYECKHE OTHOIICHUS MPH PEIICHUH 3a71av; HaXOJHUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, YTOJI, IUIONIa/b, O0BEM) MPHU PEIICHUH
3aa4 M3 JIPYTUX YYEOHBIX MPEAMETOB M W3 PEATbHOW >KM3HU;, yMEHHUE
BBIYHCIIATh TEOMETPUYECKUE BEIWYHHBI (UIMHA, YTOJ, IUIONIAdb, OOBEM,
TUIOMIAb TTOBEPXHOCTH), MCTONIB3YsI U3YYCHHBbIC (DOPMYJIBI U METOJIBI, B TOM
YHClIe: TUIONIAJb TOBEPXHOCTH MHUPAMHUABI, MPHU3MBI, KOHYycCa, IWJIHHJPA,
iomaas cepsl; 00beM Kyda, IpSIMOYTOJILHOTO IMapajuieNenumnesia, TupamMubl,
NPU3MBbI, WIMHJpa, KOHYCca, Iapa; YMEHHE HAaXOJWTh OTHOIICHHE OO0OBEMOB
MO0TI00HBIX HUTYP
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12

YMeHue OInepupoBaTh MOHATHAMU: IPSAMOYIOJIbHAS CHCTEMA KOOPJMHAT,
BEKTOpP, KOOPAMHATBl TOYKH, KOOPJIHWHATBI BEKTOpPa, CyMMa BEKTOPOB,
IPOU3BE/IEHUE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOpa Mo 0a3ucy, CKaIspHOE
IIPOU3BEACHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXAY BEKTOPAMH; YMEHHE
UCIIOIB30BaTh  BEKTOPHBIM W KOOPAMHATHBIM  METOJ JUIA  PELICHUs
r€OMETPUYECKUX 3a]a4 U 3a7a4 JPYTUX YUYEOHbIX NPEIMETOB

13

YMeHue BbIOMpATh MOAXOISAIIMN METOJ AJIA PEHICHHUS 3aJauyd; MOHUMAaHHE
3HAYUMOCTU MAaTEeMATHKHU B U3YYSHUH TPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB
M SIBIICHUM; YMEHHE PACIO3HABATh IPOSIBIICHUE 3aKOHOB MATEMAaTHKH B
UCKYCCTBE, YMEHHE NPUBOAUTH MPHUMEPHI MATEMATHUYECKUX OTKPBITUN
POCCHICKONM 1 MUPOBOW MaTeMaTUYECKON HAyKHU

IlepedeHb 31eMEeHTOB co/iep:KaHusA, NpoBepsieMbix Ha EI'D mo maTtemaruke

7 ['eomerpus
7.1 Durypsl Ha JIOCKOCTH
7.2 [IpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tea u MOBEPXHOCTH BpAIICHUS
7.5

KoopanHaTel 1 BEKTOPEI

4. TemaTnueckoe NJaHHPOBaHME.

Ne n/m

10 KJIACC
HanMeHoBaHue pa3aesioB U TeM KonunyecTBo JyeKTpOHHBIE (LM (pPOBLIE)
NPOrpaMMbl 4acoB o0pa3oBaTe/ibHbIe pecypchl

10 http://lbz.ru/files/6770/

Bezetiie b cTepeoMeTpiio https://resh.edu.ru/subject/51/10/

I[IpsAMBIE M IJIOCKOCTH B 12 http://Ibz.ru/files/6770/

I .
FIPOCTPAHCTBE. T apalllciIbHOCTS https://resh.edu.ru/subject/51/10/
IIPAMBIX U IIJIIOCKOCTEU

[leprneHIuKyIIPHOCTD MPSIMBIX H 12 http://1bz.ru/files/6770/
IJIOCKOCTEN
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http://lbz.ru/files/6770/
http://lbz.ru/files/6770/
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https://resh.edu.ru/subject/51/10/

10 http://1bz.ru/files/6770/
4 Vrasl MEXAY NPAMBIMU U
IIOCKOCTSIMU https://resh.edu.ru/subject/51/10/
11 http://1bz.ru/files/6770/
> Muororparititii https://resh.edu.ru/subject/51/10/
9 http://1bz.ru/files/6770/
6 OOBEMEI MHOTOrpaHHIKOB https://resh.edu.ru/subject/51/10/
4 http://1bz.ru/files/6770/
7 [ToBTOpEHUE: ceueHus, pacCTOSHUSA
M YTIIBI https://resh.edu.ru/subject/51/10/
OBIIEE KOJIMYECTBO YACOB I1O 68
ITPOI'PAMME
11 KIIACC
No /it HanmMeHoBaHue pa3aesioB H TeM KonnvecTBo JyeKTpoHHBIE (LM (pPOBLIE)
) MPOrpamMMBbl 4acoB o0pa3oBaTejibHbIE PecypChl
http://1bz.ru/files/6770/
1 Tena spauters 12 https://resh.edu.ru/subject/51/10/
http://1bz.ru/files/6770/
2 O0nemsr e > https://resh.edu.ru/subject/51/10/
http://1bz.ru/files/6770/
3 BCKTOPH " KOOpAWHATEI B 1 0
MPOCTPAHCTBE https://resh.edu.ru/subject/51/10/
http://1bz.ru/files/6770/
4 [ToBTOpeHue, 06o0IICHNE, 7
CHCTEMATH3AITHs 3HAHWH https://resh.edu.ru/subject/51/10/
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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