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1. HosicHuTEABHAS 3aNIMCKA

Leab ocBoeHus: mporpamMmmbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUEeHUS
— o0mieoOpazoBaTeibHOE ¥ OOIMIEKYJIBTYPHOE pa3BUTHE OOydYaIOIIUXCS dYepe3 O0OecredcHHe
BO3MOXXHOCTH MPHOOPETEHUSI M HCIOJIb30BAHUS CHCTEMAaTHYECKUX T'€OMETPUYECKUX 3HAHUUA U
NeHCTBUH, CrIeU(pHYHBIX T€OMETPUHU, BO3ZMOKHOCTH YCIIEIIHOTO MPOJODKEHUSI 00pa3oBaHUA MO
CHEIHAIBHOCTSIM, HE CBS3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomMeTpur Ha 6a30BOM YpOBHE MpeaAHA3HAYEHA 111 00yUaIOIMXCs CpeIHei
IIKOJIbI, HE WCHBITHIBABIIUX 3HAUUTENbHBIX 3aTPyAHEHH Ha YpOBHE OCHOBHOTO OOIIETro
obOpa3oBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIWE
MaTeMaTUYeCKUe YMEHUS, CBSI3aHHBIE CO CIEUU(PUKON T€OMETpUU M HEOOXOIMMbIE IS KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YYHUTh T€OMETpUIO0 Oolee
ryOOKO, €ciau B JajbHEilllleM BO3HMKHET HEO0OXOIMMOCTh B TIE€OMETPUYECKMX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTukeHue el OCBOSHHUS MPOrpaMMbl 00ECIIeUMBACTCS PEIICHHEM COOTBETCTBYIOUINX
3agad. [IppopuTeTHHIMH 3a/1a4aMu 0CBOCHUS Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10 kitacce
SBIISIOTCS:

e (opmupoBaHHE NPEICTABICHHUS O TEOMETPUU KaK YacTU MHPOBOW KYyIbTYypbl U
0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHME NPEICTABICHUS O MHOTOTPAHHUKAX W TellaX BpameHHs Kak o
BOXHEHIINX MaTEeMaTHUYECKUX MOJEISAX, MO3BOJIIONIMX OMHMCHIBATh U M3ydaTh pa3HbIC SBICHUS
OKPY’KaIOLIeTo MUPA;

e (opMHpOBaHHE YMEHHs pPAClO3HABaTh HAa YEPTEkKaX, MOJACISIX M B PEATHHOM MHUDE
MHOTOTPaHHHKU U TeJla BpaICHHUS,

e OBJaJICHWE METOJaMH pelIeHHs 3aJad Ha T[OCTPOCHHUS Ha HM300paKeHMSIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (GopMHpOBaHHE YMEHHUS OIEPHPOBATH OCHOBHBIMH MOHSATHSMH O MHOTOTpaHHHKAaX U
TeJIaX BpallleHHs] U UX OCHOBHBIMH CBOICTBaMU;

®  OBJIQJICHUE ANTOPUTMAMM PEIIEHUS OCHOBHBIX THIOB 3aJay; (OpPMUPOBAHHE YMEHHUs
MIPOBOJTUTH HECIIOKHBIE JIOKA3aTEIbHBIE PACCYKACHUS B XO/I€ PEIICHUS CTEPEOMETPUUYECKIX 3a/1a4 U
3aJa4 C MPaKTHUECKUM COJIeP’KaHHEM;

® Da3BUTHE UHTEJUIEKTYyaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH  oOyuarommxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIIUICHUS;

e (¢opmupoBaHue (YHKIMOHAIHLHONH TPAMOTHOCTH, DPEJIEBAHTHOW T'€OMETPHH: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYalUSAX U MPU U3YUYEHUH APYTUX YUYEOHBIX NMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEpHOCTEH, (OPMYJIHpPOBATh MX Ha S3bIKE TEOMETPUHM M CO3/1aBaTh T'€OMETPHYECKUE
MOJIENIM, TPHUMEHATh OCBOEHHBIH TI'e€OMETPUYECKHUH ammapar JUIsl pPEeLIeHHs IMPaKTHKO-
OPUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETHPOBATh U OLICHUBAThH MTOJTyUYSHHBIE PE3yIbTATHI.

Mecrto kypca «I'eomerpusi» B yueOHOM miaHe. Ha m3ydeHue kypca oTBoAMTCS 2 Yaca B
Heaemo B 10 kiracce 3a rojga oOydeHus - 68 yueOHbIX yaca, 1 dac B Hegemo B 11 kimacce, 3a Toj
oOyuenus 34 gaca. Beero 3a 2 roga o0yuenus -102 yueOHbIX yaca.

Jia peanuzanuu mporpaMMmbl ucrnoibidyercs yueOHuk «leomerpust 10-11 xmace», JI.C.
AranacsH, usnarenbetBo «IIpocsemenuey, 2020.

PabGouast mporpamma ydebHoro kypca «l'eomMeTpus» COCTaBJIeHa C yd4eToM padouei
porpaMMbl BOCTIUTaHMsl. BocruTarenbHbII NOTEHIMATI JAHHOTO Yy4eOHOT0 IpeaMeTa o0ecrednBaeT
pea3aIyio CIeIyOIINX [EIEBbIX PHOPUTETOB BOCIIUTAHUS 00YJaIOITIXCS:

- YCTaHOBJICHHE JIOBEpUTENBHBIX OTHOIICHHH MEXAy YYMTEIeM M €ro ydeHUKaMmH,
CHOCOOCTBYIONIMX MMO3UTHBHOMY BOCIIPHUSTHIO YYalOIUMHCS TPeOOBaHWH W TPOCHO ydMTEs,
NPUBJICUCHUIO HMX BHUMaHHs K O0OCyXaaeMoil Ha ypoke uWHGOpMAlWW, AaKTHUBU3AIMH WX
MO3HABATEJILHON 1E€ATEIbHOCTH;



- TOOYX/IeHHE IIKOJIBHUKOB COONIONAaTh Ha YpPOKE OOILENpPUHSATHIE HOPMBI IOBEICHUS,
npaBuia OOIIEHUS CO CTapIMMM (YUUTEISIMH) M CBEPCTHUKAMM (ILIKOJIBHHUKAMH), HPUHIUIIBI
y4eOHOM JTUCIUIUIMHBI U CAMOOPraHU3aLuu;

- NPUBJIECYCHUE BHMMAHHA IIKOJIBHUKOB K LIEHHOCTHOMY AaCIIEKTy M3y4aeMbIX Ha YPOKax
SIBJICHUI, OpraHu3aIus uX paboThl ¢ MOTy4aeMoi Ha ypOKe COLMaIbHO 3HAUMMOM HH(pOopMarmen —
UHULMMPOBAaHUE €€ OOCYX/IEHUs, BBICKAa3bIBaHMUs Yy4yalllUMHUCS CBOEIO MHEHHUS 110 €€ IOBOAY,
BbIPa0OTKH CBOETO K HEN OTHOILEHUS;

- UCIOJIb30BAHNE BOCHUTATENIBHBIX BO3MOXKHOCTEH COAEp)KaHUs y4eOHOro mpeaMera yepes
JEMOHCTpALMIO JETSIM IPUMEPOB OTBETCTBEHHOI'O, TIPAXIAHCKOIO IIOBEACHMS, IPOSIBICHUS
YeJI0BEKOII00US U 10OpOCepACUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIMX TEKCTOB I YTCHHUS, 3a1a4
JUISL pEeUIeHHUs, TPOOJIEMHBIX CUTYaluil JUIst 00CYKACHHUS B KJIacce;

- IPUMEHEHHUE Ha yPOKE HHTEPAKTUBHBIX (POPM pabOThI yHalUXCsl: MHTEIUIEKTYalbHbIX UTP,
CTUMYJIMPYIOLIMX I103HABATEJIbHYI0 MOTHBALMIO IIKOJBHUKOB; AMJIAKTUYECKOTO TeaTpa, IJe
HOJyYEHHbIE Ha YPOKE 3HaHMs OOBITPBIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; AUCKYCCHH, KOTOPBIE
JIAI0T y4alIuMcsi BO3MOXKHOCTh IPUOOPECTHU OMBIT BEEHUSI KOHCTPYKTUBHOTO AMAJIOra; rpyninoBon
paboThl UK paboThI B Mapax, KOTOPbIE yyaT HIKOJIbHUKOB KOMaHIHOW paboTe U B3aMMO/IEHCTBHIO C
JPYTUMH J€THbMU;

- BKJIIOYEHHE B YPOK UIPOBBIX IIPOLEAYP, KOTOPBIE TOMOTaOT NOAAEPKATh MOTUBALIMIO AETEN
K IIOJyYE€HUIO 3HAaHUM, HAJaKUBAHWUIO IMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHMH B Kiacce,
IOMOTAIOT YCTaHOBJIEHUIO 100pOXkKenaTebHOU aTMOC(ephl BO BpEMsl YPOKa,;

- opraHuzanus I1medcTBa MOTHBHUPOBAHHBIX M JPYJUPOBAHHBIX YYaIIMXCS HAX WX
HEYCIIEBAIOIIMMU  OJHOKJIACCHUKAMM, JAIOUIEr0 IIKOJIbHUKAM COLMAIbHO 3HAYUMBIA  OIBIT
COTpYJIHUYECTBA U B3aMMHON IIOMOIIIY;

- HHULMUPOBAHUE U MOAJEPIKKA UCCIENOBATEIbCKON EATEIBHOCTH IIKOJIBHUKOB B paMKax
peanM3aliii MMHU WHIUBUAYAIbHBIX M TPYIIOBBIX MCCIEI0BATEIbCKUX IPOEKTOB, YTO JacT
MIKOJIbHUKAM BO3MOXHOCTh HPHUOOPECTH HABBIK CaMOCTOSITEIBHOIO pPEIIEHUs] TEOPETUYECKOM
po0JIeMbl, HAaBBIK T'€HEPUPOBaHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, HaBBIK YBaXXUTEIHbHOTO
OTHOIIEHHUs] K UYXUM uAesIM, OQOpMIIEHHBIM B paboTax Jpyrux HcCclenoBaTenei, HaBbIK
nyOJIMYHOTO BBICTYIUIEHUS NEpe] ayJUTOpPHEH, apryMEHTUPOBaHMUSI U OTCTaMBaHUSA CBOEH TOYKHU
3pEHUs.

2. Copep:xkaHue y4eOHOro Kypca.
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NMOHATHUS cTepeoMeTpur. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3aumHOe pacrnosnokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajliebHbIE U
CKpelmuBaromuecs mnpsMble. llapamienbHOCTh TPAMBIX W IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuiebHbIE MIPSAMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPSAMBIX; IMAPATUICIBHOCTD IPSIMOU
U IUIOCKOCTH. YTUIBI C COHAIIPABJIEHHBIMU CTOPOHAMHM; YTOJ MEXAY NPSAMBIMHA B IPOCTPAHCTBE.
[TapamienpHOCTh IIOCKOCTEHN: MapajulebHbIE IJIOCKOCTH; CBOMCTBA MapajuIeNbHBIX IIOCKOCTEH.
[Tpocreiitne mpocTpaHCTBEHHBIE (UTYpPHl Ha IUIOCKOCTH: TETpadap, KyO, mapaisenenurnen;
MMOCTPOEHUE CEYEHHUI.

[leprieHUKYISIPHOCTD NMPSMOM U MJIOCKOCTH: MEPIEHINKYJIIPHbIE MPsIMbIE B IPOCTPAHCTBE,
IpsIMBbIE NTapaJIJIEIbHbIE U IEPIIEHIUKYIISIPHBIE K IJIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH IPSIMON
U IUIOCKOCTH, TEOpPEMa O MpPSIMOW NEPNEHAUKYJSPHON IUIOCKOCTH. YTJIBI B HPOCTPAHCTBE: YIOJ
MEXAY NpsIMOM W IUIOCKOCTBIO; JBYI'PAaHHBIA yIOJ, JMHEHHBIM yroa JBYTPAHHOTO YIUIA.
IlepieHaUKYISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PAaCCTOSIHUE OT MPSIMOU 10



IUIOCKOCTH, TNpPOEKUUs (UTYpbl Ha IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
NEPIEHIUKYJIAPHOCTH ABYX IUIOCKOCTEH. Teopema o TpéX nepneHnKyispax.

MHOrorpaHHuKH

IloHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOTOI'PAHHMKA, BBIIYKJIBIE U HEBBIITYKJIbIC
MHOT'OI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yrosnpHas Impu3Ma; TpaHU U OCHOBAHUS
IPU3MBbI; IpsAMasi U HaKJIOHHAas! IPU3Mbl; O0OKOBasl M MOJIHAs TIOBEPXHOCTH Npu3Msl. [lapannenenunern,
IPSIMOYTOJIBHBIN IIapajuleenuIe] U ero cBoicrBa. [Iupamupa: N-yronbHas nupamuaa, IpaHd U
OCHOBAaHME MUPaMU[bI; OOKOBas M MOJHAs MOBEPXHOCTh NMHUPAMM[bI; MPABWIbHAS U yCeUEHHAs
nUpaMuia. JINEMEHTHI IPU3MbI U upaMubl. [IpaBuibHbIe MHOTOIPaHHUKU: OHSITHE ITPAaBUIIBHOTO
MHOIOTpaHHMKA; IPaBWIbHAs IpU3Ma M IpaBWIbHAs IHpPaMHUAA; IpaBUWIbHAS TPEYroJIbHAS
nUpaMu/ia v IpaBUIIbHbIN TeTpasap; Kyo. [IpeacraBienue o npaBuiIbHBIX MHOTOTPaHHUKAX: OKTadIp,
JnoJieka’ip U ukocasap. CeueHus Npu3Mbl U MUPAMUJIBIL.

CuMmMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSAMOH, IUIOCKOCTH.
DIEMEHTBI CUMMETPUU B IMpaMUJax, apauleenuIe1ax, IPaBUIbHBIX MHOTOTPaHHHUKAX.

Bbluuciienue 31eMeHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yribsl. [lnomans GokxoBoi
MIOBEPXHOCTH U TIOJHOHM OBEPXHOCTH MPSIMOM MPHU3MBI, TUIOIAAb OCHOBAHUHN, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IPaBUIIbHON
NUpaMU/Ibl, TEOpEMa O IUIoIaAu yceuy€HHOM nupamuabl. [lonarue 06 o6véme. OOBEM nupamMusl,
IIPU3MBL.

[TonoGHble Tena B mnpocTtpaHcTBe. COOTHOLICHMS MEXAY IUIOUIAJIMU IOBEPXHOCTEH,

00BbEMaMu TTOJOOHBIX TE.
11 KJIACC

Tena Bpamenus

[wmHaprdeckass TOBEPXHOCTh, OO0pasymoIiue [HIMHIPUYECKOH TOBEPXHOCTH, OCh
IUTMHAPUYECKOM TTOBEpXHOCTH. LIMImuHIp: ocHOBaHMs 1 OOKOBAst TOBEPXHOCTH, 00pa3yIomiasi v OCh;
I0IaAb OOKOBOM 1 MOJTHOM MOBEPXHOCTH.

Konuyeckass moBepXHOCTb, 0Opa3yrolMe KOHHYECKOW TOBEPXHOCTH, OCh M BepIIHHA
KOHHYECKOW ToBepXHOCTH. KOHYC: OCHOBaHME M BEpIINHA, 00pa3yrolas i OCk; oAb O0OKOBOH 1
MOJIHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasylollde U BBICOTA; OCHOBaHUS U OOKOBas
MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AMAMETP; IUIOMIAAL MMOBepxHOCTU cheprl. B3aumHoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; Mmioanb chepsl.

N300pakeHre Tel BpalleHus Ha IMII0CKOCTH. Pa3BépTka ImHApa U KOHyca.

KoMmOuHamnmu ten BpaiieHus: ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN OKOJIO chepsl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK, UJTH TEJIO BPAIlICHUS.

[Tonsitue 006 o00BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Tein. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO MapajuIeNenumnena u ciueacTeus u3 He€. O0BEM mummHpa, KoHyca. O0bEM mapa u
wIomanb chepsl.

[TonoGuble Tena B mpocTtpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMH IOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

CeveHus mUIMHIPA (MTAPaUIEITBHO U MEPIICHANKYISIPHO OCH), CEYSHHS KOHYyCa (TapajuieIbHOe
OCHOBAHHMIO U MPOXO/IAIIIEE Yepe3 BEPIINHY), CEUeHUs 1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd U B npocTpaHcTBe. CII0KEHUE U BBIYMTAHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PasnmokeHune BekTopa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio



napajuienenunena. Pemenue 3anay, CBA3aHHBIX C MPUMEHEHMEM IPaBUJI JEHCTBUI ¢ BEKTOpaMHU.
[IpssMmoyronbHas cucrema KoopauHat B mpoctpancTBe. Koopaunatel Bekropa. IIpocrelimue 3agaun
B KOOpAMHATaX. Yol Mexay BekTopamu. CKaIpHOE POU3BEACHUE BEKTOPOB. BhIunciieHne yriioB
MEXly MPSMBIMM U IUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII METO/1 IIPU PELLIEHUU T'€OMETPUUECKUX
3a/1a4.

3. IlllaHupyemble pe3yabTaThl.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS TNPOrpaMMbl y4yeOHOro Kypca «['eomerpusp»
XapaKTepU3YIOTCS:

I'pazknaHckoe BoCIMTaHME:

Cc(OPMHPOBAHHOCTBIO  TPAXKAAHCKOM TO3MLIUHM  OOyYaroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCHUHCKOrO OOIECTBa, MPEJICTaBICHUEM O MaTeMaTHYECKMX OCHOBAX
(GYHKLMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHUH, IPOLEAYp I'PaKJaHCKOT0 001ecTBa (BBIOOPHI,
OIPOCHI U Mp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAIbHBIMU MHCTUTYTAaMH B COOTBETCTBUHU C MX
(GYHKIMSAMU ¥ HA3HAYEHUEM.

IIaTpuoTnyeckoe BocCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKON I'pa)kTaHCKOW HMIEHTUYHOCTHU, YBAKEHHS K MPOILLIOMY U
HACTOSIILEMY POCCHUMCKON MaTeMaTHKH, LIEHHOCTHBIM OTHOILEHHEM K JOCTHKEHHUSIM POCCUHCKHX
MaTeMaTHUKOB M POCCHUICKONM MaTeMaTH4eCKOH ILIKOJbl, K HCHOJb30BAHUIO 3TUX JOCTHKEHUU B
JPyTUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHMEM JyXOBHBIX LIEHHOCTEH  poccuiickoro Hapoja, c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMs, 3TUYECKOIO IOBEAEHUS, CBA3aHHOIO C MPAKTHMYECKUM MPUMEHEHHEM
JOCTHKEHUI HAyKu U JEATEIbHOCTHIO YUYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B IOCTPOECHHE
YCTOMYHUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

HCTETUYECKUM OTHOLIEHHEM K MHPY, BKII0Yas 3CTETUKY MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a1ad, PEUICHWH, PACCYXKJACHUH; BOCIPHHMYHBOCTHI0 K MaTEMAaTHYECKHM AacIleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHUS IPUMEHATh MaTeMaTHUYECKHE 3HAHUS B UHTEpecax 3/10pOBOTO U
6e3omacHoro o0pa3a *U3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (310pOBOE MUTAHUE,
cOanmaHCUPOBAHHBIN PEXKUM 3aHITHH U OT/IbIXA, pETyJIspHas (pu3ndeckast akTUBHOCTH); (PU3HUECKOTO
COBEpPILIEHCTBOBAHUS, ITPU 3aHATHUSIX CIIOPTUBHO-0370POBUTENBHON AEATEIbHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY1y, OCO3HaHUEM LIEHHOCTH TPY10JII00US; MHTEPECOM K pa3INdHbIM chepam
npoeCCHOHATBPHON AEATENbHOCTH, CBS3aHHBIM C MaTEeMaTHKOW M €€ MPHIIOKEHUSIMH, YMEHHUEM
CoBepIlIaTh OCO3HAHHBIN BbIOOp Oymymieil mpodeccun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHMIO M caMOOOpa30BaHUIO Ha
NPOTSDKEHUH BCEW KHM3HH, TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7ad
MaTeMaTU4eCKO HalpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO JKOJIOTUYECKOM KYyJbTYpbl, HOHUMAHMEM BIHUSHHUS COIMAJIBHO-
9KOHOMHYECKUX TPOLIECCOB HA COCTOSIHME MPHUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHEM
1J100aIbHOTO XapaKkTepa KOJOIMUECKUX Mpo0IieM; OpUEHTALMEe Ha IPUMEHEHUE MaTeMaTHYECKUX



3HAHWN JJIs PEUICHHs 3a]]a4 B 00JIaCTH OKPYKAIOIIEH cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OIEHKU
MX BO3MOXKHBIX IIOCJIEACTBUN JIJIs1 OKPYKAIOLLEH CPeJIbl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU U OOIIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYECKON HayKH KakK c(hephl 4eT0BEUECKON
JIeATEIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYMMOCTH JJI Pa3BUTHS IUBUIIU3ALIMH; OBJIaJICHUEM SI3bIKOM
MaTe€MaTUKd W MaTe€MaTHUYECKOW KyJbTYpOW Kak CpEICTBOM IIO3HAHMS MHUPA; T'OTOBHOCTBIO
OCYILECTBJISATh MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

MeTtanpeaMeTHble Ppe3yJbTaThbl OCBOCHHS IPOTpaMMbl ydeOHOro kypca «['eomerpusy»
XapaKkTepU3YIOTCS OBJIJICHUEM YHUBEPCAIbHBIMU NMO3HABATEJbLHBIMH JIEHCTBUSIMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKATHUBHBIMH  JICUCTBUSIMHA, YHUBEPCAIbHBIMH  PETYJISATUBHBIMU
JEUCTBUSIMU.

1) VHuBepcanpHbic NMO3HABaTeJbHbIE JICHCTBHS, 00eCIeUnBarOT (OPMHPOBAHHUE OA30BBIX
KOTHUTHUBHBIX IPOLIECCOB 00yYaromuxcsi (OCBOCHHE METOJOB IO3HAHUS OKPYXKAIOIIET0 MUPA;
MIPUMEHEHHUE JJOTUYECKUX, UCCIIEIOBATEIBCKUX ONEepalnii, yMeHUul paboTaTsk ¢ HHMOpMaIuen).

ba3oBble Jornyeckue a1eCTBUSA:
® BBIBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTHYeCKHX OOBEKTOB,
MOHSTHI, OTHONIICHUW MEXIy IOHSATUSAMHU; (OPMYJIUPOBATH OMPEACICHUS TOHATUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JUIA 0000IIEeHUS U
CpaBHEHUS, KPUTEPUHU ITPOBOAMMOIO aHAJIN3A;
e BOCIPHHHMATH, (HOPMYIHpPOBATh M MPEoOPa30OBBIBATH CYKICHUS: YTBEPIUTCIIHHBIC H
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBHIABISTH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpPEUHUs B (DaKTax,
TaHHBIX, HAOMIOJCHUSX M YTBEPXKICHUSX;, TMpeasiaraTb KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
e JiejaTh BBIBOJbLI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JNEIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKIIOUEHU I, YMO3AKITIOUEHHI M0 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENFHO TOKA3aTeIhCTBA MATEMAaTHUYECKUX yTBEPXKACHUM (TIpSIMbIE U
OT TIPOTUBHOTO), BHICTpAWBaTh apTYMEHTAIINIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

e BBIOMpATH CIIOCOO pelieHus yueOHO 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,

BbIOMpaTh HanboIee MOAXOASIMINN C Y4ETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPUEB).
ba3zoBble ucciiegoBarTebCcKue JeHCTBHUA:

®  JCIOJIb30BATh BOIIPOCH! KaK UCCIEAOBATEIIbCKUI HHCTPYMEHT TIO3HAHUS, (OPMYITHUPOBATH

BOIPOCHI, (PUKCHPYIOIIE TPOTUBOPEUHE, MPOOIEMy, YCTaHABINBATh HCKOMOE U JJAHHOE,
dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HUITUIO, MHEHHUE;
® [IPOBOJAUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHHS, IIpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENHHO (OPMYIHUPOBATH 00OOIIEHHUS U BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOIO/IEHUsI, HUCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTHh TIOMYUYEHHBIX pPE3yJIbTaTOB,
BBIBOZIOB M 000OIIEHNI;

® [IPOrHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATh MPEINOI0KEHUS O

€ro pa3BUTHU B HOBBIX YCJIOBUSIX.



Paborta ¢ nnopmanmeii:

BBISBJIATH ACPUIUTHI HHOOPMALIUU, TaHHBIX, HEOOXOAUMBIX U1 OTBETA HA BOIPOC U AJIs
pelleHus 3a1a4H;

BbIOMpaTh MHGPOPMAIMI0 U3 HCTOYHHUKOB  PpA3UYHBIX TUIIOB, AaHAJIW3UPOBATD,
CUCTEeMaTHU3UPOBaTh U HUHTEPIPETHPOBATh HHGPOPMAIUIO Pa3IMYHBIX BUIOB U (GopM
MpeJICTaBICHMUS,

CTPYKTypUpOBaTh  HMHQOpPMAIMIO, MPEICTaBIsATh €€ B  pa3iuyHbX  Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMH(POPMAIMM 1O CaMOCTOSTEIBHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VYHuBepcalbHble KOMMYHHKATHBHbIE JCHCTBHS, OOECIEYMBAIOT CHOPMHUPOBAHHOCTH
COLIMAIBHBIX HABBIKOB O0YYaOLTHXCSI.
Oo0wmenne:

BOCIPUHUMATh M (HOPMYIIMPOBATH CYXKIEHHS B COOTBETCTBHU C YCIOBHSMHU M LEISIMH
OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, /JaBaTh MOSCHEHUS 10 XOJy pEIICHHs 33/Ja4id, KOMMEHTHUPOBATH IOJyYCHHBIN
pe3yibTaT;

B X0Jie OOCYXKIEHUS 3a[JaBaTh BOIPOCHI IO CYLIECTBY OOCYKIAaeMON TeMbI, IPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBATh MACHU, HALCJICHHBIC HA IMOUCK PCHICHUSA; COIMOCTABJIATH
CBOM CYXIICHHS C CYXICHHUSIMHU JPYTHX YYaCTHUKOB AMAIOra, OOHApyKUBAaTh pa3jinuue u
CXOJCTBO TIO3UIMH; B KOPPEKTHOH ¢opMe (GOpPMyTUpOBATh pA3HOIIACHS, CBOM
BO3PAXKCHHUS;

NPpEACTAaBJIAThL PE3YJIbTAaTbl PCIICHUA 3ada4du, SKCIICPpUMCHTA, HCCICIOBAHUSA, IPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) q)OpMaT BBICTYIIJICHHUA C y‘-IéTOM 3aaa4 IMpE3CHTAaluUu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAWBHUIYyalbHOW pabOThI MpHU
pelieHny y4eOHBIX 3ajjad; MPUHUMAThH IIe]Ib COBMECTHOM IEsTeNbHOCTH, MIIAHUPOBATH
OpTaHM3aIMI0 COBMECTHOW palOThI, paclpeAensiTh BHABI paboOT, IOroBapUBaTHCA,
00CcyX)aaTh MPOIIECC U Pe3yJIbTaT padoThl; 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;
y4acTBOBAaTh B T'PYIIOBLIX (GopMax paboThl (0OCYXKIeHUsI, 0OOMEH MHEHUH, «MO3TOBBHIE
IITYPMBD» U WHBIE); BBITIOJIHIATH CBOIO YacTh PabOThI U KOOPAHMHUPOBATH CBOM JECHCTBUS C
JIPYTUMHU 4JI€HAaMH KOMaH/Ibl; OIICHMBATh KaueCTBO CBOETO BKJaja B OOUIUN MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) YuuBepcanbHbIe pPeryJsAiTHBHbIE NEHCTBUS, 00eClednBalOT (GOPMUPOBAHNE CMBICIOBBIX
YCTAaHOBOK U JKM3HCHHBIX HABLIKOB JIMYHOCTH.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BJaJeTh HaBBEIKaMH I103HABATEIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX JencTBuit
U MBICIUTCIIBHBIX IIPOLCCCOB, UX PE3YJILTATOB; BJIAACTH criocobamu CaMOIIPpOBCPKHU,
CaAMOKOHTPOJIA IpoHecCa U pe3yjibTaTa pCUICHUA MaTeMaTH4eCKOi 3aJa4u,



® T[peIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEHICHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBUSIM, OOBSICHATH IPUUMUHBI JOCTHKCHHUS
WIM HEJOCTHKEHUS Pe3yJbTaTOB JESATENIbHOCTH, HAXOAUTh OUIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJbTaThl:

OnepupoBaTh NOHATUAMU: TOUKA, IPsMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IPU PEIIEHUH IeOMETPUYECKUX
3ajau.

OnepupoBaTh NOHATUAMU: NAPALIEIbHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE TPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATUSMU: IBYTPAHHBIA yTOJI, TPAaHU JIBYTPAHHOIO YIJla, pedpo IByTPaHHOrO
yria; JMHEeHHBIN Yroj JBYTPaHHOIO yIJia; TpajycHas Mepa JIByTpaHHOro yria.

OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHHK, BBIMYKJIBIH W HEBBINYKIBIH MHOTOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHbBIE BHU/bl MHOTOI'PDAaHHHMKOB (IHMpamHIa; IMPU3MA, HPSIMOYTOJIbHbIHI
napajuiefienunes, Kyo).

KnaccugunupoBats MHOTOTpaHHUKH, BBIOMpAst OCHOBAHMS 7S KilacCU(hUKAUK (BBITYKIIbIE
HEBBIMTYKJIbIE MHOTOTPAaHHHMKH; NpPaBUJIbHbIE MHOTOTPAaHHHMKH, MpPSIMbIE U HAKJIOHHBIC IMPH3MBI,
napaiesienumne ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEIOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3a7jaun Ha HaXOXKJAEHUE T€OMETPUUYECKUX BEJIMUYMH MO 0Opas3laM WU ajlrOpuTMam,
IPUMEHSISI U3BECTHBIE aHATMTUYECKHUE METO/IbI PU PEILIEHUH CTaHIaPTHBIX MaTEMaTHUYECKUX 3a/1a4
Ha BBIYUCIIEHHE PACCTOSIHUI MEXIY ABYMsI TOUKaMH, OT TOUKH JI0 IPSIMOM, OT TOUKH /10 TJIOCKOCTH,
MEXY CKPELIUBAOIIUMHUCS MPSIMBIMH.

Pemate 3a7jaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEJIMUYMH MO 0OpaslaM WU ajlropuTMam,
IPUMEHSISI U3BECTHBIE aHATMUTUYECKHUE METO/IbI IPU PEILIEHUH CTaHIaPTHBIX MAaTEMaTUUYECKUX 3a/1a4
Ha BBIYHCJICHHUE YTJIOB MEXKAY CKPEUIUBAIOIIMMUCS IPSIMBIMHU, MEX]TY IPSIMOM U IMJIOCKOCTBIO, MEXKTY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.

Boruncnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma, MHpamMHia)
pUMEHEHHEeM (QOpMYJI; BBIYUCIATH COOTHOIIECHUS MEXIY IUIOIMAsIMHU MOBEpXHOCTEH, 00bEMaMuU
MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; EHTP, OCh U MIIOCKOCTh CHMMETPHH;
LEHTP, OChb U TIIOCKOCTh CUMMETPHH (PUTYPBHI.

W3Bnekarp, npeoOpa3oBbIBaTh M HHTEPNPETHUPOBATH HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX UTypax, MPeACTaBIEHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (GaxkThl ISl pelIeHHs  CTEpPeOMETPUYECKHX — 3a7ad,
IPENOoIararoIuX HECKOJIbKO IaroB peleH s, €CIIU YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOH QopMme.

[IpuMeHsTh mnpocTellIe MNpOorpaMMHBIE CpPEJICTBA U  AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aau.



[IpuBOIUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU, PACIIO3HABATH
IIPOSIBIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.
[IpuMeHATh NONY4YECHHBIC 3HAHUS HA IPAKTHKE: AHAIW3UPOBATh DPEAIbHBIC CUTYAllUH U

IMPUMCHATD U3YUYCHHBIC ITIOHATHA B ITPOLCCCC IMTOMCKA PCIICHUA MAaTCMATUYCCKU Cq)OpMYHHpOBaHHOﬁ
HpO6JIeMbI, MOZACIINPOBATH PCAIbHBIC CUTYAllUH HaA A3BIKEC I'C€OMCTPHU, UCCICAO0BATH IMTOCTPOCHHBIC
MOACIIN C HCIOJB30BAHUEM TI'€COMCTPUUYCCKHUX MOHATHN U TEOpEM, allmapara aJ'II‘C6pBI; peuiaTtb
IMPAKTUYCCKUE 3a/la4i, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPHUIYCCKUX BEJINYHH.

10 KJTACC IlpoBepsiemble TPeOOBaHMSA K pPe3yJIbTATAM OCBOCHHUSI OCHOBHOM

o0pa3oBaTeJIbHOM MPOrPaMMBbI

7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, TIPsIMAsi, TNIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBHSI U3 HUX MPHU PEIICHUU
' r€OMETPUUYECKUX 3a]1a4
OmnepupoBaTh MOHATUSAMU: MAPAIIEIBHOCTh U MEPHEHIUKYISPHOCTD
7.3 IPSIMBIX U TUIOCKOCTEN
74 KnaccuduimpoBarh B3auMHOE pacroioKeHUe MPsIMBIX U TIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: IBYTPAHHBIN YTOJ, TPaHW ABYTPAHHOTO
7.5 yria, pebpo ABYrpaHHOTO yria, JUHEWHBIA Yroj ABYTPAHHOTO yTJa,
rpagycHas Mepa IByTpaHHOTO yria
OnepupoBaTh NOHITHUSAMU: MHOTOTPAaHHUK, BBIMYKJIBIN U HEBBITYKIIBIH
7.6 MHOTOTPaHHHK, AIIEMEHTBI MHOTOTpaHHUKa, MIPaBUJILHBINA
MHOTOTPaHHUK
Pacno3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TTUpaMuia, Mpu3Ma,
1. PSIMOYTOJIbHBIN Mapajuiesienuriei, Kyo)
KnaccudumupoBatb MHOTOTpaHHHWKH, BBIOMpas OCHOBAHHS IS
kiaccuukanuy  (BBITYKJIbIE W HEBBITYKIbIE MHOTOTPAHHHKH,
78 NpaBUJIbHBIE MHOTOTPAHHHWKH, TPSIMbIE W HAKJIOHHBIC TPHU3MBI,
napaijieienune/ibl)
OmnepupoBath MOHSATUSIMU: CeKymasi  TJIOCKOCTb,
7.9 CeueHHEe MHOTOTPAHHUKOB
OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUYSHUH MHOTOTPAHHUKOB,
7.10

HCIIOJIB3YS METOA CIICA0B
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711

CrtpouTh ceueHuss MHOTOTPAHHHUKOB METOJIOM CJIE/IOB, BBITIONHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y

7.12

Pemars 3aJa91 Ha HaXOXIACHHUC TCOMCTPHYCCKHUX BCIHMYHUH IIO
06pa3uaM HJIX aJITOPpUTMaM, IIPHUMCHAA HU3BCCTHBIC AHAJIUTHYCCKHC
MCTOJbI IIpU PCIICHUHU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha
BBIYHCIICHHC paCCTOHHI/Iﬁ MCXKOY ABYM:A TOYKaMH, OT TOYKH O
HpHMOﬁ, OT TOYKH JO0 IIIOCKOCTH, MCKIAY CKPCUIMBAOIIMMUCIA
IIpsAMBIMHA

7.13

Pemars 3aJladyu Ha HaxXO0XIACHHNC TI'COMCTPHUYCCKHUX BCJIWMYUH II0
06pa3uaM HJIK aJITOPpUTMaM, IIPHUMCHAA H3BCCTHBIC AHAJIUTHYCCKHC
MCTOJAbI IIpU PCIICHHUHW CTAHAAPTHBIX MATCMATHUYCCKHUX 3aJa4d Ha
BBIYHUCJIICHHUC YIJIOB MCXKIAY CKPCIIHBAIOIIMMUCA IIPAMBIMH, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MCIKAY INIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

7.14

Boruncnate 00beMBbl M IUIOIIAAM IMOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, nUpamMuaa) C NOpUMEHEHHEM (OpMYyJ, BBIYHUCIATH
COOTHOLICHUS] MEXAY IUIOIIAAIMU IOBEPXHOCTEH, oOO0BbeMaMu
0/IOOHBIX MHOTOTPaHHUKOB

7.15

OneprpoBaTh NOHATUAMHU: CHMMETPHUS B IIPOCTPAHCTBE, UEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, EHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(POPMALIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha
yepTexax U pUCYHKax

7.17

[IpumensaTh FEOMETPUYECKHE (dakTbI TUTSL peneHns
CTEPEOMETPUYECKUX 3a/ad, IPEANOJIAraloliuX HECKOIbKO I1aroB
pelIeHus, eclid yCIOBUs MPUMEHEHHUs 3a1aHbl B ABHOU (popme

7.18

[IpumensTh MIPOCTEUIIINE [POrpaMMHBIE cpencraa 51
3JIEKTPOHHOKOMMYHHKAIIUOHHBIE CHUCTEMBI pu peLIeHUN
CTEPEOMETPUUECKUX

3aJa4d

7.19

[IpuBOIUTHE MpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE
Y KU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE
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7.20

IIprMeHATs MOJy4EHHBIE 3HAHUA HA INPaKTUKE: AaHAJIU3UPOBATH
peanbHbIE CUTyallud U MPUMEHATh U3YUYEHHBIE MOHATHUS B IPOLIECCE
MOKCKA PEIICHUSI MaTeMaTH4eCKH CGHOPMYIUPOBAHHON MPOOIIEMBI,
MOJCIUPOBATh  pEaJbHbIE CUTyallud Ha S3BIKE T'€OMETpPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJECIM  C  HCIOJb30BAHUEM
reOMETPUUECKUX MOHATHM W TeopeM, ammapara airedphl, peuaTh
IIPAKTUYECKUE 3aJa4i, CBSA3aHHBIE C HAXOXKICHUEM I€OMETPUYECKUX
BEJINYNH

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

7

['eomeTpus

7.1

OCHOBHBIE TIOHATHS  CTEpEOMETpUU. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCHMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH:

AKCHUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX

7.2

B3auMHOe pacnonoxxeHue MpsMBIX B IPOCTPAHCTBE: IIEPECEKArOLIUECH,
napajuiebHbIe U CKpelIuBaromuecs npsmele. [lapanienbHocTh TpsiMbIX

M IUIOCKOCTEW B MPOCTPAHCTBE: MapajulebHbIC NPsIMbIE B MPOCTPAHCTBE,
MAPAJJIETBHOCTh TPEX MPSIMBIX, MapaUICIbHOCTh MPSAMOM M TUIOCKOCTH.
Yrael ¢ COHalpaBI€HHBIMU CTOPOHAMH, YIOJ MEXAY NpPSIMBIMU B
npocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEMN: MapajulesibHbIE IUIOCKOCTH,
CBOWCTBA IapaJUICIbHBIX IUIOCKOCTEW. [Ipocreiimme npocTpaHCTBEHHBIE
Gurypsl Ha IUIOCKOCTH: TeTpasap, KyO, mapajiesnenunen, MOCTPOCHHE
CEYEHUN

7.3

[leprieHIUKYISIPHOCTD MPSAMOU U INIOCKOCTH: EPIIEHANKYISIPHBIE MTPSMBIE B
IIPOCTPAHCTBE, MPSAMbIEC NAPAIUICTBHBIE U MEPIICHINKYIJISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHAUKYJIAPHOCTA IPSAMOM M IUIOCKOCTH, TEOpPEMA O IPSAMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY
IPSAMON M IUIOCKOCTBIO, ABYTPAHHBIA YTOJ, JUHEUHBIA yTOJ IBYTPAaHHOIO
yriia. IleprieHIuKyIsip ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 110 INIOCKOCTH,
paccTositHue OT MPSIMOM J0 TJIOCKOCTH, MPOEKIHUS (PUTYphl HA TUIOCKOCTb.
[leprieHIUKYJISIPHOCTD TUIOCKOCTEMN: IPU3HAK IEPIEHANKYISIPHOCTH JBYX
IUIOCKOCTEN. TeopeMa 0 TpeX NMEePIEHINKYIIIpax
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7.4

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE
Y HEBBIIIYKJIbIE MHOTOI'PDAaHHHMKH, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-
YIrOJIbHAsl TPHU3Ma, TPAHW W OCHOBAHUS IIPU3MBI, IPSAMas U HAKJIOHHAS
npu3Mbl, OOKOBasi M TOJHas IMOBEpPXHOCTh NpusMbl. [lapannenenunen,
IPSAAMOYTOJIBHBIN NapaJuIeICIAIe] U ero cBorcTBa. [Iupamuaa: n-yroyibHas
NUpaMuJa, TPaHU U OCHOBAaHUE NMUPaMUbl, 00KOBas U MOJHAs IOBEPXHOCTh
nUpamMuzbl, IIpaBUiIbHAsA W yCEUYECHHAs NUPAMMAA. DJIEMEHTHI IPU3MBI U
nupamMuabl.  [IpaBuiabHbIE  MHOTOTPDAaHHUKH:  IOHATHE  IPABHIIBHOTO
MHOTOI'PaHHHMKA, IPABUJIbHAS IIPU3Ma U IPABUIIbHAS IMPAMHU/IA, TPABUJIbHAS
TpeyrojbHas MUpamMuaa U MpaBUIbHBIA TeTpalrap, KyO. [IpeacraBnenue o
IIPAaBWJIBHBIX MHOTOIPAHHUKAX: OKTadIp, AOAEKa’ap U ukocad CedeHus
IIPU3MBI U IUPAMUBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MHpPaAMHAAX, Mapajuleienunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX

7.6

Bbruncnenne 37€MEHTOB MHOTOTPaHHUKOB: pebpa, AUaroHaiu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTH IPSIMOMN MPU3MBI,
IUIOLIAAb OCHOBaHM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOMN MPU3MBI.
[Tnomans G0KOBOW MOBEPXHOCTH U MOBEPXHOCTHU MPABUIILHOW MUPaMUJIBbI,
TeopeMa o Tulomaau yceueHHo nupamubl. [lonstue 06 ooveme. OObem
NUPAMU/JIBL, TPU3MBI

7.7

[Tono6nple Tema B mpoctpaHcTBe. COOTHOMICHHS MEXKIY TUIOMIASIMH
MMOBEPXHOCTEH, 00beMaMu MTOAOOHBIX TEI

11 KJIACC IlpoBepsiemble TPeOOBaHMS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI

6 I'eomeTpus

OnepupoBaTh  MOHATHSMHU:  UWJIUHJPUYECKAass  MOBEPXHOCTb,
o0Opa3yronye MUINHIPUISCKON TOBEPXHOCTH, HWIMHAP, KOHUYECKast

6.1 MOBEPXHOCTh, 0Opa3yrolMe KOHUYECKOW IMOBEPXHOCTH, KOHYC,
chepuueckas MIOBEpXHOCTh

6.2 Pacno3naBaTh Tena BpaueHus (IMIMHIP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHUS

6.4 KnaccudgunmpoBaTh B3auMHOE pacrnosiokeHue chephl U MIOCKOCTH
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6.5

OnepupoBarh NOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CErMEHTA, IAPOBOM CJI0i, OCHOBAHHUE IIAPOBOTO CJI05, BEICOTA
IAPOBOTO CJI0s, IIAPOBOM CEKTOP

6.6

Boluucisate 00beMbl M IUIONIAAXM TMOBEPXHOCTEM Tl BpalleHus,
F€OMETPUYECKUX TEJl C TPUMEHEHHEM (hOpMYIT

6.7

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
OMHCaHHBIA OKO0JIO cephl, chepa, BIMCaHHAST B MHOTOTPAaHHUK WA
TE€JIO BpallEHUs

6.8

Breranciarte COOTHOIIEHUS MEXTY IUIOIIAIMU
MOBEPXHOCTEN U 00beMaMu MOJOOHBIX TEN

6.9

N300paxars nzyyaembie PUIypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHUE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHII CBEPXY, COOKY, CHU3Y; CTPOUTh CEUECHHS TeI
BpAaIlCHUS

6.11

N3BnekaTb, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTYpax, MPECTAaBICHHYIO Ha
yepTekax U pUCYHKax

6.12

[IpumensTh r€OMETPUYECKUE (bakTbI TUTSL peneHus
CTEPEOMETPUYECKUX 3a/ad, IPEANOJIAraloliuX HECKOJIbKO I1aroB
pEeIIeHNs, €CIIM YCIOBUS MPUMEHEHUS 3a7aHbl B IBHOM Gopme

6.13

OnepupoBaTh NOHITUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITTONHATE IEHCTBHS CIIOKCHHMS BEKTOPOB, BHIYMTAHHS BEKTOPOB U
YMHOKCHHS BEKTOpa Ha YUCIIO, OOBACHATh, KAKHMHU CBOWCTBAMHU OHHU
o0amaroT

6.15

[IprMeHsTh paBUiIO NapasvlesienuIeaa Ipu CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUAMHU: IEKAPTOBBI KOOPAUHATHI B MMPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA,
yroJd MEXAy BEKTOpaMH, CKaJspHOE TMPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAaHAPHBIE BEKTOPbI

6.17

Haxonutb cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJI
MEXJly BEKTOpaMH, CKaJIsIpHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOpaM
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6.18

3aﬂaBaTB IIJIOCKOCTb YPAaBHCHHUCM B ,HeKapTOBOﬁ CUCTEME KOOpAHHAT

6.19

Pemarsp HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3ada4d Ha IIPHUMCHCHHUC
BCKTOPHO-KOOPAMHATHOT'O MCTOda

6.20

Pemars 3aJa4n Ha J0Ka3aTCIbCTBO MAaTCMATHYCCKHX OTHOILIICHUH H
HaXO0XJICHHUC IrCOMCTPHUUCCKUX BCJINYNH 110 06pa3uaM N
AJropuTMam, INpuMCH:AA U3BCCTHBIC MCTOABI IIPpU pCIICHUU

CTaHIAPTHBIX MATCMATHYCCKUX 3aa4

6.21

[IprmensaTh IIPOCTENIINE [IpOrpaMMHBIE cpeacraa 51
AIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI pu peneHun
CTEPEOMETPUYECKUX

3a1a4

6.22

[IprBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOIE
Y ’KU3HH, PACIIO3HABATh IPOSBIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE

6.23

[IprMeHsATh NOJNy4YEHHBIE 3HAHUS Ha MPAKTHKE: aHaJIU3HpOBaTh
peabHbIe CUTYyallud U MPUMEHSTh U3YUYEHHbIE TOHATHS B IPOIECCe
MOKMCKA pELICHUsI MaTeMaTH4eCKHu CPOpPMYIHPOBAHHON MPOOIEMBI,
MOJICTUPOBaTh  peajbHbIe CUTyallud Ha S3bIKE T'C€OMETPUH,
UCCIIE0BAaTh  IOCTPOEHHBIE  MOJEIM  C  HCIOJIb30BAHHEM
T€OMETPUYECKUX TOHATHM W TEOpeM, arrmapara aaredpbl, pemnarh
MPaKTUYECKUE 3aJ]auH, CBSI3AHHBIC C HAXOXKICHUEM T'€OMETPUUECKUX
BEJINYMH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUA

6

I'eomerpus

6.1

[{nmmHIpruyecKkas MOBEPXHOCTb, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh MUJIUHAPUIECKON MOBEPXHOCTH. [[MIMHIP: OCHOBAHHMS U
OO0KOBasi MOBEPXHOCTh, 00pa3yroIIas M OCh, TUIOMIAAL OOKOBOM U TIOJIHOM
TTOBEPXHOCTH

6.2

Konnueckasi mOBEpXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MOBEpXHOCTU. KOHYC: OCHOBaHME M BEPUIMHA,
oOpa3yrolas 1 0Ch, IJIOIIA1b OOKOBOM U MOJTHOM MTOBEPXHOCTH. Y CEUCHHBIH
KOHYC: 00pa3yIolue U BbICOTa, OCHOBAHMS U OOKOBas TOBEPXHOCTh
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6.3

Cdepa u map: ueHTp, paauyc, IUaMeTp, IIOMAAb MOBEPXHOCTU Chephl.
B3aumnoe pacnonoxeHue cepbl U IIOCKOCTH, KacaTeabHasl INIOCKOCTh K
cdepe, momaab chepsl

6.4

I/I306pa)K€HI/I€ TCJI BpalllCHUA HAa IINIOCKOCTH. PaBBepTKa OUJINHAPA U KOHYCa

6.5

KomOunarmu Tel BpalleHUs U MHOT'OT'PaHHHKOB.
MHororpaHHuK, OMUCaHHBIN OKOJIO chepsl, cepa, BucaHHas B
MHOT'OTPaHHHK, UJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 o0beme. OcHOBHBIE CBOMCTBA 00BbeMOB Tel. Teopema 06 o0beme
IPSIMOYTOJIBHOTO TIapajuiesienuieia u cieAcTBUs u3 Hee. O0beM HUIMHIIPA,
koHyca. O0beM apa U miomab chepsl

6.7

[TomoGubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00beMaMu MTOAOOHBIX TEI

6.8

Ceuenus uunuHApa (MapaieNbHO M NEPHEHAMUKYJSAPHO OCH), CEYEHHS
KOHyca (MapaJijIeIbHOE OCHOBAaHUIO M IIPOXOJMIIEE Yepe3 BEPLIMHY),
CEYEHMS 11apa

6.9

BekTop Ha IIOCKOCTH U B TPOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uuciao. Pa3noxeHue BekTopa MO TpeM
HEKOMIUIaHapHBIM BekTopaM. [IpaBuino napamienenunena. Pemenue 3anay,
CBSI3aHHBIX C TPUMEHEHHEM ITPaBUJI AEHUCTBHI C BEKTOPAMHU

6.10

[IpsiMoyrosibHasi cucTemMa KOOpAMHAT B mpocTpaHcTBe. KoopamHatel
BekTOopa. [Ipocrelimme 3agaum B KOOpJAMHATaX. YTOJd MEXAY BEKTOPaAMH.
CkansipHO€ MPOU3BEACHUE BEKTOPOB. BhIuncieHne yrioB Mexay MpsMbIMUA
U MiockocTsIMU. KoOOpAMHATHO-BEKTOPHBIA METOJA TMpU  PEIICHUU
FEOMETPUYECKHX 3a/1a4

IIposepsiembie Ha EI'D mo matemaTruke TpeOOBaHNS K Pe3yJibTaTaM OCBOCHUSA
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OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 001ero 00pa3oBaHus

9

YMeHne onepupoBaTh IOHATHAMM: TOYKA, IpPsMas, IUIOCKOCT,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIA, IUIOCKUH YroJ,
JNBYIPAHHBIM yTOJI, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPAMBIE,
NapaJJIENbHOCTD U IEPIIEHIUKYIISIPHOCTD NPSMBIX U IUIOCKOCTEH, YOl
MEKy IMPSAMBIMH, YTOJI MEXAY NMPAMOU M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTAAMH, PACCTOSHHE OT TOYKHM 10 IUIOCKOCTH, PAaCCTOSTHUE
MEXAY MpPSAMBIMH, PpAaCCTOSHUE MEXKAY IUIOCKOCTSMHU; yMEHUE
WCIIOJIb30BaTh MPHU PEHICHUH 3a7ad M3y4deHHBbIE (AKThl U TEOPEMbI
IUTAaHUMETPHUH; YMEHHUE OLIEHUBATH pa3Mepbl 00ObEKTOB OKPYKAIOILIEr0
MHpA;  CTPOUTH  MATEMAaTHYECKHE  MOAEIM C  ITOMOUIBIO
F€OMETPUYECKUX NOHATHA W BEJIWYWH, PEIIATh CBSI3aHHBIE C HUMU
IPaKTUYECKUE 3a/1a41

10

YMeHue onepupoBaTh NOHATUSAMU: TUIOMAAb (PUTYpbI, 00beM (QUTYPBI,
MHOTOI'PaHHUK, IIPaBUJIbHBIN MHOTOI'PaHHUK, CEUCHUE
MHOT'OTpaHHMKA, KyO, mapajuiesienuie]l, mpu3ma, nupamuaa, Gpurypa u
HNOBEPXHOCTh BpalleHUs, LMUIUHAP, KOHYC, wap, cdepa, Imiouiaab
chepsl, TUIOMATH

MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IIWIMHAPA, 00beM KyoOa,
PSIMOYTOJIEHOTO TapajuIeieIuIie/1a, MUPaMUIbI, TIPU3MBI, [IAHIPA,
KOHYCa, [l1apa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IIMIIMH/IPA,
napajuiebHble OCH WJIM OCHOBAHHIO, CEUEHHWE Iapa, IUIOCKOCTh,
Kacaromasicsi cepsl, MWINHIPA, KOHYyCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHMKA, M300paxkaTh  MHOTOTPAaHHUKH, (QUTYpBI W
MTOBEPXHOCTH BpAIEHUS, MUX CEUYCHHUS, B TOM YHCJIE C IOMOIIBIO
AJIIEKTPOHHBIX CPEIICTB; yMEHUe MIPUMEHSTh CBOMCTBA
reoMeTpuyeckux  guryp,  camocTtoATensHO  (hopMyIMpoBaTh
OTIpeICIICHUS N3y9aeMbIX (PUTYP, BBIIBUTATh THUIIOTE3BI O CBOHCTBAX H
pU3HaKaX TreOMETPUUECKUX (UTyp, 000CHOBBIBAThH WU OTIPOBEPraTh
UX; YMEHHE IPOBOJNUTH KIACCH(PUKANHMIO (UTYp IO Pa3IMIHBIM
pU3HaKaM, BBITOIHATH HEOOXOIUMbIE JOTIOTHUTEIIbHBIE TTIOCTPOCHUS
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11

YMeHue ornepupoBaTh TOHATUSMU: JBUKEHHE B TIPOCTPAHCTBE,
napajijieIbHbIA IEPEHOC, CAMMETPHSI Ha TNIOCKOCTH U B IPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUe IOAOOUS, MOJI00HBIE (UTYpPHI, YMEHHE
pacrno3HaBaTh paBHbIE U TI0JJOOHBIE (PUTYPHI, B TOM YKCJIE B MIPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUECKUE OTHOIICHHUS
MIpHU PELICHUH 3aja4; HaXOJIUTh T€OMETPHUUECKHUE BEIUYMHBI (IUIMHA,
yToj, IJoWaab, 00beM) IPHU PEIICHUH 3a/ad U3 JAPYTUX YUYEOHBIX
OpeIMETOB W M3  pealbHOM  JKU3HU; YMEHHE  BBIYHUCIATH
reoMeTpUUYECKre BETMYUHBI (ITTUHA, YTOJI, TUIOIIa/b, 00bEeM, TUIOIIA b
MOBEPXHOCTH), UCHOJb3YysSd U3y4eHHbIE (OpMYJbl U METO/bI, B TOM
qpclie: IUJIOM@AAb TOBEPXHOCTH MHUPAMUIBI, TPHU3MBI, KOHYCa,
HWIMHIpa, I[omanas cdepsl; o00beM KyOa, MpsIMOYTOJIBHOTO
napajiesienunena, TupamMuabl, TpU3Mbl, HUIUHAPA, KOHYyca, 1Iapa;
yMEHUE HAXOJUTh OTHOLIEHUE 00BEMOB NOJJOOHBIX (QUTYP

12

YMeHue onepupoBaTh MOHATUSAMU: NOPSAMOYIOJIbHAs  CUCTEMa
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCJIIO, PA3JI0KEHHE BEKTOPA MO
0a3ucy, CKalsipHOE MPOM3BEACHHUE, BEKTOPHOE MPOU3BEACHHE, YOl
MEXJY BEKTOpAMH; YMEHHE  HCMOJIb30BATh  BEKTOPHBIM U
KOOPJAWHATHBIA METOJI [Tl PEIICHUsI T€OMETPUUECKHUX 3a]a4d U 3a7a4y
JIPYTUX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpATh MOAXOISANIMN METOJ JJIS pEIICHHsS 3ajauH;
MOHUMAHUE 3HAYMMOCTH MATEMAaTHKA B H3YYEHUH NPUPOAHBIX M
OOIIIECTBEHHBIX TPOIECCOB U SIBICHHWM; yMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMATHUKH B MCKYCCTBE, YMEHUE MPUBOJIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUUCKOM W MHUPOBOM
MaTeMaTH4YEeCKOU HAYKH

IlepedeHb 3J1eMEHTOB co/iep:KaHus, NpoBepsieMbix Ha EI'J nmo matemaruke

7 ['eomeTpust
7.1 @urypsl Ha IIIOCKOCTH
1.2 [IpsiMbI€ ¥ THTIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpasnHuku
74 | Tenam MOBEPXHOCTH BPALICHUS
7.5

KoopuHatel 1 BEKTOPHI
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10 KJIACC
No 11/ HaumeHoBaHue pa3aesioB U TeM Kouu4yecTBo DyeKTpoHHBIE (LM (PPOBLIE)
) NporpaMmMbl 4acoB o0pa3oBaTeJibHbIE pecypchl
10 http://1bz.ru/files/6770/
1 B .
BEAICITHE B CTEPCOMEIPIIO https://resh.edu.ru/subject/51/10/
TIpsMbIE H TUIOCKOCTH B 12 http://1bz.ru/files/6770/
2 npoctparictse. Hapaitersrocts https://resh.edu.ru/subject/51/10/
MPAMBIX U IINIOCKOCTEU
12 http://Ibz.ru/files/6770/
3 IleprieHAUKYISPHOCTD NPSIMBIX U
TUIOCKOCTEH https://resh.edu.ru/subject/51/10/
10 http://Ibz.ru/files/6770/
4 Vsl MeXay OpsIMBIMU U
TUTOCKOCTSIMU https://resh.edu.ru/subject/51/10/
11 http://Ibz.ru/files/6770/
> Mrororpartitici https://resh.edu.ru/subject/51/10/
9 http://Ibz.ru/files/6770/
6 OOBEMBI MHOTOTPAHHHKOB https://resh.edu.ru/subject/51/10/
4 http://Ibz.ru/files/6770/
7 HOBTOpeHI/IeI CCUYCHUA,
PaCCTOSIHUS M YTITBI https://resh.edu.ru/subject/51/10/
OBIIEE KOJIMYECTBO YACOB I10O 68
[TPOTPAMME
11 KJIACC
No ni/n HaumenoBanme pa3aesioB u TemM KosmnuecTBo JuleKTpoHHBIEe (IU(pOoBbIE)
) NpPOrpaMMbl 4acoB o0pa3oBaTejibHbIE PecypChl
1 Tena Bpamerns 12 http://1bz.ru/files/6770/
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https://resh.edu.ru/subject/51/10/

http://Ibz.ru/files/6770/

O0beumer Ten > https://resh.edu.ru/subject/51/10/
http://Ibz.ru/files/6770/

BekTophl 1 KOOpAWHATEI B 10

HPOCTPAHCTBE https://resh.edu.ru/subject/51/10/
http://Ibz.ru/files/6770/

IToBTOpEHME, 0000MICHME, 7

CHUCTEMATH3aIUs 3HAHU https://resh.edu.ru/subject/51/10/

OBUIEE KOJIMYECTBO YACOB T10 34

[NPOI'PAMME
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