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COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATUSI cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, MpocTpancTBo. [lonsaTue 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, NapajlIeibHbIE H
CKpeuuBaromuecs npsmMsle. [lapamiensHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MMApaJUICIIbHbIE
IIPsIMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPSAMBIX; APAIIEIBHOCTD IPSMOMN U IIJIOCKOCTH. Y TJIbI
C COHAIpPaBJICHHBIMM CTOPOHAMH; YroJ MEXAy NpsIMbIMU B IpocTpaHcTse. llapamnensHOCTH
IJIOCKOCTEN: MapajulelbHbIE IUIOCKOCTH; CBOMCTBA NapajUIeNbHBIX IIOCKOCTEH. IIpocreimmue
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MJIIOCKOCTH: TETPa’ap, KyO, Napajuieenune1; NOCTPOCHUE CEUEHUH.

[lepneHUKYISIPHOCTD NPAMOM M IJIOCKOCTH: NEPIEHIUKYISPHBIE INPSMBIE B MPOCTPAHCTBE,
MpsIMBIE NTapAJJIEbHBIEC U TEPIEHINKYIIAPHBIE K IUNIOCKOCTH, IPU3HAK NTEPIIEHIUKYISIPHOCTH NPSMOM U
IIJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYISPHON IUIOCKOCTU. YTUIBI B MIPOCTPAHCTBE: YrOJl MEKIY
IPSIMOM M IUIOCKOCTBIO; JIBYTPAHHBIM YroJj, JIMHEWHBIM yroJl IByrpaHHoro yria. llepnennukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKHU [0 IJIOCKOCTH, PACCTOSHUE OT NMPSAMOM 10 IJIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTb. IlepneHIuKyIspHOCTh IUIOCKOCTEW: MpPHU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MeprneHIUKYIIIpax.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE M HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpaHHMKa. llpu3ma: N-yrospHas npus3ma; I'paHM W OCHOBAHUS
MIPU3MBI; MIpsiMasi U HAKJIOHHAs NpU3Mbl; OOKOBas U IMOJIHAS MOBEPXHOCTH Mpu3Mel. [lapamnenenunern,
IPSIMOYTOJIBHBIN MapajuleNIeNANe] U ero cBoicrsa. Ilupammpa: N-yrosibHas mupaMua, I'PaHU H
OCHOBaHME NUpaMHbl; OOKOBas M MOJHAs IOBEPXHOCTb MUPAMUABI; MPaBWIbHAs U YyCEUEHHas
UpaMua. DJIEMEHTHl IPU3Mbl U nupamubl. [IpaBUiIbHBIE MHOTOTPaHHMKH: MOHATHE MPABHIIBHOTO
MHOTOTPaHHUKA; IPAaBUJIbHAS IPU3MA U NPAaBUIIbHASA MMPAMUA; IPABUIIbHAS TPEYTrOJbHAsI IMpaMUAa U
IIPaBUIIBHBIN TeTpa’ap; Ky0. [IpeacTaBienne o npaBUIIbHBIX MHOTOTPAHHUKAX: OKTa’ap, JOJEKa’Ip U
nkocasap. CedyeHus NpU3Mbl U TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOMU, IIIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B NUPAMUJAX, TapAJUICICIIUIECIAX, IPABUIIBHBIX MHOTOTPaHHUKAX.

Bbruncienue 351eMEHTOB MHOTIOTPaHHMKOB: pé&Opa, aumaroHanu, yrisl. [lnomans OGokoBoOi
MIOBEPXHOCTH U IOJIHOW MOBEPXHOCTU MPSAMON HPU3MBI, IUIOIIAJb OCHOBAaHMH, Teopema 0 OOKOBOM
IIOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomane OOKOBOM NOBEPXHOCTM M MOBEPXHOCTH IPaBHIBHON
NUpaMubl, TeopemMa O Iulomaau ycedyéHHod nupamujsl. [lonarue o6 o6béme. OOBEM nupamupbl,
IIPU3MBL.

[TooOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXY IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU
OoI0OHBIX TEIL.

11 KJIACC

Tesia BpanieHust

[unuaapudeckas TMOBEPXHOCTh, OOpasywoolive HUUIHMHIPUUYECKONH  MOBEPXHOCTH, OCh
HWIMHAPUYECKON ToBepXHOCTH. Llumuuap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromiasi U OCh;
Ioab OOKOBOM M MOJTHON MOBEPXHOCTH.

Konunueckast moBepXHOCTb, 00pa3yromire KOHUYECKON MOBEPXHOCTH, OCh U BEPITHHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHHMe W BepiiuHa, oOpa3yollas U OCh; IUIOIIAAsr OOKOBOW U TMOITHON
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIIKe U BHICOTA; OCHOBAHUS 1 OOKOBasi TOBEPXHOCTb.

Chepa w map: meHTp, paauyc, AMAMETp; IUIOMAAb MOBEpXHOCTH cdepbl. B3aumHoe
pacmoiokeHue cdepsl U MI0CKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; TIomanb chepsl.

N3o00pakenue Ten BpaleHUs Ha MIIOCKOCTU. Pa3BépTka nUIUHApA U KOHYCA.



KomOunanmm Ten BpalleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO C(EpHI;
cdepa, BMcaHHAsi B MHOTOT'PAaHHUK, WM TEJIO BPAILICHHS.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOMcTBAa 00BEMOB Ten. Teopema 00 06bEME IPAMOYTOJILHOTO
napaiesnenunena u ciueacTeus u3 He€. O6pEM nmmHpa, Konyca. O0bEM 1Iapa U Iomaab cepsl.

[TonoOusbie Tena B mpoctpancTBe. COOTHOIICHUS MEXY TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu
M0T00HBIX TE.

Ceuenust uIMHApaA (MApaJUIEIBbHO U NEPIIEHIUKYISIPHO OCH), CEYEHMsI KOHYyca (MapajienbHOe
OCHOBAHUIO U IPOXOJIILEe Yepe3 BEPILNHY), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexrtop Ha mockoctTd U B mpocTpaHcTBe. ClOXKEHHE M BbIYUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uwucio. PasznoxeHue Bekropa Mo TpEM HEKOMIUIAHApHBIM BekTtopaM. llpaBuio
napajuienenunena. Pemenue 3amad, CBS3aHHBIX C NMPUMEHEHUEM IMPaBUJl JEUCTBUN C BEKTOpaMH.
[IpsmoyronpHast cucteMa KoopauHaT B mpocTpaHcTBe. Koopauuarsl Bektopa. [Ipocteiimme 3agaun B
KOOpJIuHaTaX. Yrojl Mexay Bekropamu. CkansipHOe NpOU3BEIEHHE BEKTOPOB. BrluucieHue yrios
MEXAY MPSAMBIMU U IUJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOJ MPHU PEUICHUH T'€OMETPUUECKUX
3ajad.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE PE3ylIbTaThl OCBOCHHS MPOTrpaMMbl ydeOHOro mpeamera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKON TO3UITUN 00YJAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYEeCKHX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTUTYTAMHU B COOTBETCTBUH C WX (DYHKIHUSIMH W
Ha3HA4YCHHEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON Tpa)kJIaHCKONH HACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHHCKOW MAaTeMAaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSM POCCHHCKUX
MAaTEMAaTUKOB M POCCUICKON MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3THX JTOCTHKEHUH B APYTUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/1a; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO TMOBE/ICHNUS, CBI3aHHOTO C MIPAKTUYECKUM MPUMEHEHHEM JOCTIDKCHHN HAyKU U
JESITETFHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOEHHUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYasl ICTETHKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEIICHHH, pPACCYXICHUIH; BOCIPUUMYHUBOCTHIO K MAaTEMaTUYECKHM aCIeKTam
pa3INYHBIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax 3/I0pOBOTO U
6e30macHOro 00pasa KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[I0pPOBBIO (3J0pOBOE MUTAHHE,
cOalaHCUPOBAHHBIN PEXXUM 3aHITHH W OT/ABIXA, peryasipHas (pu3nyeckas aKTUBHOCTB); (PU3UUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIIBHON JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/JYy, OCO3HAHHEM IIEHHOCTH TPYJOJIO0HS; HHTEPECOM K pa3iMuHbIM chepam
podeccHoOHAIbHON /1eATeIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKONM M e€ MPHIOKEHUSIMU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieid mpodeccuu U peanu30BbHIBATH COOCTBEHHBIC >KM3HEHHBIE
IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEM KU3HHM; FOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHHM MPAKTUYECKHX 3a]ad
MAaTeMaTH4ECKON HApPaBICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO  AKOJIOTMYECKON  KyJIbTYphl, MOHHMMAHHUEM BIUSHUS  COLIUAIBHO-
HKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpe/ibl, 0CO3HAHHEM TTI00aIbHOTO
XapakTepa SKOJOTHYEeCKHX MpoOiieM; OpHUEeHTaluell Ha MPUMEHEHHEe MaTeMAaTHUYeCKUX 3HAHUH s
pelieHus 3a7a4d B 00JIaCTU OKPYXKArOIIel cpefibl, IUTAaHUPOBAHUS MOCTYNKOB U OIIEHKU UX BO3MOKHBIX
MOCJIEACTBUH JJIs1 OKPYXKAIOILEH CPEbl.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(hOpPMUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPaKTUKW, MTOHMMAaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl 4eIoBeuecKOn
NEeSATENbHOCTH, 3TANlOB €€ Pa3BUTHUS M 3HAUMMOCTH JUISl PA3BUTHUS [IUBUIIN3ALNN; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOM KyJbTypOl KakK CpeACTBOM TMO3HaHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaqMeTHble pe3yabTaThl OCBOSHHMS INPOrpaMMBbl ydeOHOro mpeamera «MaTemaThuka
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OClICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vhusepcanvhvle no3nasamenvHwvle Oelicméus, obecneuusaiom @opmuposanue 0a306biX
KOCHUMUBHBIX NPOYECco8 00yuanuuxcs (0ceoeHue memooos NO3HAHUSL OKPYHCAIOULe20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCLe008aMeNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuetr).

Ba3oBble 1ornyeckue geiicTBus:

BBISBJIATE M XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy NOHATUAMH; (DOPMYTUPOBATH OMNpPEICICHHUS TOHATHH;
yCTaHaBIIMBaTh CYIIECTBEHHBIM MPH3HAK KJIACCH(PHUKALNU, OCHOBAaHUS JUIsI 0000UIeHHUS U
CpaBHEHMsI, KpUTEPUU ITPOBOJAMMOIO aHANIN34;

BOCIIPUHUMATh, (OpMyIHpOBaTh U NPEOOpPa3OBbIBATh CYXKACHUS: YTBEPAUTEIbHBIE WU
OTpULATENbHbIE, €MHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJIEHUSAX U YTBEPXKACHUSX; TpeylaraTb KPUTEPUU JJIsl  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKIIFOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSTENBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAMBAaTh AaApPryMEHTAlMI0, NPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 pelieHus: yd4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pPEIICHHUS,
BbIOMpPATh HauboJIee MOIXOAALINHI ¢ Y4ETOM CaMOCTOSITENBHO BBIIECICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

WCII0JIb30BaTh BOIPOCHI KaK HMCCIEAOBATEILCKANA WHCTPYMEHT TO3HAHHS; (HOPMYJIUPOBATH
BOIPOCHI, (PUKCHPYIONIHE MPOTHBOpPEYHE, MPOOJIeMy, YCTaHABJIMBATh MCKOMOE W JIAHHOE,
(hopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOFO IMO3HIINIO0, MHEHHUE;

MPOBOJUTh  CaMOCTOSTEIBHO  CIUIAHUPOBAHHBIA ~ JKCIEPHMEHT, HCCICJAOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOIO OOBEKTa, SBJCHUS, IMPOIIECCa, BHISBICHUIO
3aBUCHUMOCTEH MEXTy 00bEKTaMU, SIBJICHHUSIMH, ITPOIIECCAMU;

CaMOCTOSITSIIBHO (POPMYJIMPOBaTH OOOOINEHUS M BBIBOJBI IO Pe3yJbTaTaM IPOBEIEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHUS, OLICHUBATH JIOCTOBEPHOCTD IMOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB
H 0000IIEHNIH;

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCa, a TAKXKE BBIIBUTATh MPEAMOI0KEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGora ¢ undopmanmeii:

BBISIBIISITH IeUINTH MHGOPMAIMH, TaHHBIX, HEOOXOIUMBIX Ul OTBETAa HA BOIPOC U JUIA
peLIeHNUs 3a/1a4H;

BBIOMpaTh  MH(POpMANMIO W3  HCTOYHUKOB  Pa3IM4YHbIX THUIOB, AaHAIW3UPOBATH,
CHCTEMaTH3UpOBaTh W HMHTEPIPETUPOBAaTh HHGOPMAIMIO pPa3lIUYHbIX BUAOB U  (QopMm
MIPECTaBICHMUS;

CTPYKTYpUPOBaTh MH(OPMALIUIO, PEACTABIATE €€ B PA3IUYHBIX (OpMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSITENILHO COPMYIMPOBAHHBIM KPUTEPUSIM.

2) VHueepcanvhvle KOMMYHUKamug@Hwle Oelicmeus, 06ecneyusarom CcQopmMuposaHHOCmb
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.
Obmenue:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTB CYXXICHHUA B COOTBCTCTBHHU C YCIOBUAMHU W LCIAMH
O6H.[€HI/I$I; SICHO, TOYHO, 'PAMOTHO BBIPAKAaTh CBOKO TOYUKY 3PCHHA B YCTHBIX U IMMCbMCHHBIX



TCKCTAX, AaBaTb IOACHCHHA IO XOAY PCIICHHA 3adadd, KOMMCHTUPOBATH HOHy‘IeHHBII;'I
pe3yibTar;

B XoJie OOCYKJEHHMS 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXJAeMOW TEeMBI, MPOOIIEMBI,
pemaeMoi/’I 3aa4y, BbICKA3bIBATb UACHU, HALICIICHHBLIC HA IIOMCK PCHICHUA; COIIOCTABJIATH CBOU
CYXJICHHS C CY)KJICHUSAMH JPYTUX YYACTHUKOB JAUAIOTa, 0OHAPYKUBAThH PA3IMYME U CXOICTBO
MO3HIIUIT; B KOPPEKTHOH popme hopMyTupoBaTh pa3HOTIIACHs, CBOM BO3PAKCHHS;
NpCACTAaBJIATE PE3YJIbTAaTbl PCHICHUA 3aJadd, OJOKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opmar BBICTYIUIEHMSI € Y4Y€TOM 3a7ad IpPE3eHTAlUd U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHnuecTBo:

MOHMMAaTh W HCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHIUBUAYaTbHONH pabOTHl TPH
pelieHny y4eOHBIX 3aJay; NPUHUMATh 1I€Jb COBMECTHOW J€ATENbHOCTH, IUIAHUPOBAThH
OpraHU3aII0 COBMECTHOM PabOThI, paclpeaeaTh BUAbI paboT, JOTOBAPUBATHCS, 00CYKIaTh
MIPOIIECC U pe3yibTaT pabOThl; 0000IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIpyHNHoBbIX (opmax paboTel (00CykaeHus, oOMEH MHEHHUH, «MO3rOBBIE
IITYPMBI» W WHBIC); BBITIOIHITH CBOIO YacTh pabOTHl U KOOPIAMHUPOBATH CBOM JICHCTBHS C
JPYTMMHU 4J€HaMHM KOMaHJIbl; OLIEHMBAaTh Kaue€CTBO CBOEro0 BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

3) Vhusepcanvhvie pezynsmuenwvle Oeiicmeus, o0b6ecneuusarom @Gopmuposanue CMulCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszaums:

COCTaBIIATH IUIAH, AITOPUTM pEIIeHUs 3a/1a4M, BHIOUPATh CIIOCO0 peleHus ¢ yuéToM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh 1 KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMU MO3HABATENIbHON peduieKCHH KaK OCO3HaHHUS COBEpIIAeMbIX NEHCTBUI U
MBICIIUTENbHBIX TMPOIECCOB, HX pPE3yJAbTaTOB; BJIAAETh CNOCO0AaMU  CaMONPOBEPKH,
CaMOKOHTPOJISl IPOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoi 3a1a4i;

MpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH pPELIEHUH 3a/laud, BHOCHUTH
KOPPEKTUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSCHATH MPUYMHBI TOCTHXKEHUS
WIM HEIOCTHKEHUS pPEe3ylbTaTOB JAEATEeIbHOCTH, HAXOAWTh OIIHUOKY, [aBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
OrnepupoBaTh MOHATHSIMH: TOUKA, IPSIMasi, INIOCKOCTb.
[TpuMeHsI T aKCHOMBI CTEPEOMETPHH U CIICJCTBHS U3 HUX MPH PEIICHUH T€OMETPUUCCKHX 3a/1a4.
OrnepupoBaTh MOHATHIMU: NAPAIICIBHOCTD U MEPICHANKYIIPHOCTD MPSAMBIX U TIOCKOCTEH.
KrnaccudummpoBars B3auMHOE pacIiosIOKEHUE MPSIMBIX U THIOCKOCTEH B IPOCTPAHCTBE.
OmepupoBaTh MOHATHSMH: NBYTPAHHBIA YTOJI, TPAaHH ABYTPAHHOTO YIiia, peOpo JBYrpaHHOTO
yrJa; TMHEHHBIN yroJl IBYTPaHHOTO yIia; rpajycHasl Mepa JABYrPaHHOTO yriia.
OmneprpoBaTh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIBI ¥ HEBBIITYKIIBI MHOTOTPAHHHK, YJIEMEHTHI
MHOTOTPaHHHKA, TIPaBUJIbHBI MHOTOTPAaHHHUK.
Pacrio3HaBaTh OCHOBHBIE BHW/BI MHOTOTPAaHHHKOB (IHpaMuza; MpPU3Ma, TPSMOYTOJIBHBIN
napasesnenunes, Kyo).



KnaccugunupoBaTb MHOTOTpaHHUKH, BBIOMpPAs OCHOBAHUS Ul KJIACCH(PUKALUU (BBITYKIIbIE H
HEBBINYKJIbIE MHOTOTPAaHHUKH; IPAaBUJIbHBIE MHOIOTPAaHHUKH; IIPSIMbIE M HAKIOHHBIE IPU3MBI,
napajuleIenuIe/ibl).

OnepupoBaTh NOHATUAMU: CEKyIIasl INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIBI TOCTPOCHUS CEYCHHUM, UCTIOJNIb3YS METO/T CIIE/IOB.

Crpoutb ceueHuss MHOTOIPaHHUKOB METO/IOM CJIE/I0B, BHIIIOJIHATH (BEBIHOCHBIE) IJIOCKUE YEPTEHKHU
U3 PHUCYHKOB MTPOCTBIX 00BEMHBIX (PUTYDP: BHJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3a7aum Ha HaX0XJAEHHWE TEOMETPUYECKUX BEJIMYMH MO oOpasuaM WId alropuTMam,
IIPUMEHSIS] U3BECTHBIE AHAJTMTUYECKUE METO/IbI IIPH PELICHUH CTaHJAPTHBIX MAaTEMaTHUECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSHUI MEX 1y ABYMS TOUKaMHU, OT TOUKH JI0 IPSIMOMN, OT TOUKH JI0 TNIOCKOCTH, MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU.

Pemarp 3a7aum Ha HaX0XJAEHHWE TEOMETPUYECKUX BEJIMYMH 1O oOpaslaMm WIN alropuTMam,
MIPUMEHSIS] U3BECTHBIE AHAJMTUYECKUE METO/IbI TIPH PELIEHUH CTaHJAPTHBIX MaTeMaTHYeCKUX 3a/1a4 Ha
BBIYMCIICHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCA MPSIMBIMU, MEXAY NPSIMONW U IMIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IUIONIAAM IMOBEPXHOCTEH MHOTIOIPAaHHUKOB (IIpU3Ma, NHpamMuia) c
MIPpUMEHEHHEM (OPMYII; BBIUMCIATH COOTHOILIEHHS MEXAy IUIOMIAAsIMH IOBEPXHOCTEH, 00bEMaMu
MOJA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTh CUMMETPUU;
LEHTP, OCh U MJIIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MpeACTaBICHHYIO Ha YEPTEeKaxX U PUCYHKAX.

[IpumensTs reomeTpruyeckue (hakThl Ui pEHIeHHs CTEPEOMETPUUECKHX 3a/1a, MPEAOIaraonux
HECKOJIBKO LIaroB peIIeHUs, €CJI YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU (opMe.

[IpuMensTH NpocTeiine nporpaMMHbIe CPEACTBA U IEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPHUECKUX 3aaY.

[IpuBOAMTH MpHUMEPHI MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KHU3HH, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHATh NOoTydEeHHBbIE 3HaHUS Ha IPAKTHKE: aHATU3UPOBATh pEaJIbHbIE CUTYallUH U IPUMEHSATh
U3y4YEHHbIE MOHATHUS B MPOLIECCE MOUCKA PELICHHUs MaTeMaTU4YecKH CHOPMYIUPOBAHHON MPOOIEMBI,
MOJICIUPOBATh pPEalbHbIE CUTYallUM Ha sI3bIKE I€OMETPUH, HCCIEN0BaTh MOCTPOEHHBIE MOJEIU C
UCIOJb30BAHUEM T'€OMETPUUECKUX IMOHATHH M TEOpeM, ammapaTra ajireOpbl; pelaTb MPaKTUYECKHUe
3aJjauy, CBSI3aHHbIE C HAXOXKJAECHUEM F€OMETPUYECKUX BEITUYMH.

11 KJIACC

OnepupoBaTh NOHATHAMM: IMJIUHAPUYECKas IMOBEPXHOCTb, 00pa3yroliue LIUINHAPUYECKOM
MOBEPXHOCTH; LMJIMHIP; KOHUYECKasi ITOBEPXHOCTh, 00pa3yonue KOHMYECKONH MOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBatsk Tena BpaieHus (UIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALLICHMS.

KnaccugunupoBaTb B3auMHOE pacloyioxkeHUe chepbl U MIO0CKOCTH.

OnepupoBaTh NOHATHAMU: IAPOBOI CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBAHME LIAPOBOTO CJIOSI, BEICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare o0bEMBI M IUIOLIATU TOBEPXHOCTEH TEN BpAIEHUS, I'€OMETPHUUECKUX Tel ¢
pUMEHEeHHEeM (HOpMYIL.

OnepupoBaTh HNOHATUSAMM: MHOTOTPaHHMK, BIMCAaHHBIA B cepy M OMHCAHHBIA OKOJIO C(epsl;
cdepa, BMCaHHAsi B MHOTOI'PaHHUK UJIH TEJIO BPAILIEHUSI.

BbIuncnare cOOTHOMIEHHS MEXTy TUIOIIA/SIMH TOBEPXHOCTEH 1 00BEMaMHU MOJOOHBIX TEJl.

N300pakaTh u3yyaemble (QUIYpHl OT pPyKH M C TPUMEHEHHEM MPOCTHIX UepTEKHBIX
UHCTPYMEHTOB.



BrImoytHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJI BPAIICHUS.

W3Bnekarb, WHTEPIPETHPOBATH U MPEOOPA30OBBIBATH HMH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHYECKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBITIOJIHATE JCHCTBHSI CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUsS BEKTOpa Ha
YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHHM 00JIaJaioT.

[IpuMeHATH paBWIIO NapAIICIICIIUIIEA.

OnepupoBath MOHATHSAMH: IEKAPTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJd MEXKIY BEKTOPAMH, CKAISIPHOE IMPOHU3BEIACHUC
BEKTOPOB, KOJUIMHEAPHBIE M KOMIIAHAPHBIC BEKTOPHI.

Haxonuth CyMMy BEKTOPOB W IPOM3BEACHHE BEKTOpa HA YHCJIO, YrOJI MEXIY BEKTOpaMmH,
CKaJSIPHOE TIPOU3BEJICHHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPABHCHHUEM B JIEKAPTOBON CHCTEME KOOPIMHAT.

[TpumensTh TeOMeTpruYecKue (HaKThI TSI PEIICHHS CTEPEOMETPUICCKIX 3314, MPEIITOIarafonx
HECKOJIBKO MIaroB PEIIeHUs], €CIIU YCIIOBUS MTPUMEHEHUS 3aJIaHbI B SBHOH (opMme.

Pemarp mpocTeiue reoMeTpuYecKHe 3a7adyd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemate 3amaunm  Ha 0Ka3aTEIbCTBO MATEMATHYCCKUX OTHOIIGHHH M HaXOXKICHHE
T€OMETPUYCCKHUX BEITUYHH 110 00pa3IiaM WK alrOpuTMaM, TPUMEHSISI U3BECTHBIC METOIbI TIPU PEIIICHUN
CTaHJIAPTHBIX MaTEMaTUYCCKHX 3a]1ay.

[TpuMeHSTh MpoCTEHIITe POTPAaMMHBIC CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIHOHHBIC CHCTEMBI
MIPY PEIICHUH CTEPEOMETPUICCKUX 3a]1ad.

[TpuBOIUTE MPUMEPHI MAaTEMaTHYSCKUX 3aKOHOMEPHOCTEH B MPHUPOJIC W JKU3HH, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB M'€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TOTyYCHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peaIbHBIC CUTYAI[MH U TPUMCHSTh
W3YYCHHBIC MOHATHS B MPOIECCe MOMCKA PEIICHUS MaTeMaTHYeCKH CHOpMYIMPOBAHHOU MPOOIIEMEI,
MOJICITUPOBATh PCATbHBIC CHUTYallMM Ha $3bIKe TEOMETPHH, HCCIEJOBATh IOCTPOCHHBIC MOJICIH C
WCIIOJIb30BAHUEM T€OMETPUYCCKHX TMOHATHH M TEOpeM, ammapara ajireOpbl; perrath MPaKTHYCCKUe
3aJla4M, CBSI3aHHBIC C HAXOXKJICHUEM MeOMETPUIYCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (wnbpoBbIe)
n/n nporpamMmsl Beero Konrpoabubie | IIpakTHyeckue 06pazoBaATEbHEIE
padoTsI padoThbI pecypebi
1 BBenieHne B cTepeoMeTpuIo 10
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[apannenbHOCTh IPSMBIX H IJIOCKOCTEH
3 HepneHnmiyns[pHOCTL MPSIMBIX 1 12
IJI0CKOCTEH
4 Yrusl MeXy IPSMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuKH 11 1
6 O6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTIIbI 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Nen/m nporpamMmbl Konrpoabubie | IlpakTHyeckue (wnbpossIe)
Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 Tena Bpauienus 12
2 OO6bEMBI TEN 5) 1
3 BekTophl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHwUe, O606HICHI:IC, v 1
cHCTeMaTH3aIHsI 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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