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IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKarOIInecs,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; VyIOJd MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh OPSIMOM M TIJIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSAMbBIC B
IPOCTPAHCTBE, MpSMBIE MApPAJUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJi, JIMHEHHBIA Yroa JBYIPaHHOTO  yrJa.
[lepneHAMKyIISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCcKocTer. TeopeMa 0 TpEX MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHSTUE MPaBUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromine KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



I, IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYaIOIIEerocs: Kak akKTUBHOTO
W OTBETCTBEHHOIO WIEHAa POCCHUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOWU UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTIKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro o0pa3a KMU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IMHTaHHE, COATaHCUPOBAHHBIN PEKUM 3aHATUH U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHH BCEH JXKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYICCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COIUATBHOU
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS I[MBHWIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJHCarwe2o  Mupa;,  npumMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPH30BaTh CYNMISCTBEHHBIC IPU3HAKU MATEMAaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynupoBaTH U MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHsS B (akTaxX, NaHHBIX, HAOJIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CTIJITAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIBISATH JACPUIUTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEIICTABIIATh €€ B Pa3INYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIE€HU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaesaTh BUABI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJIHATh CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

Gopmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C YYETOM MUMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB,;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, MPSMas, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIIICIIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBIN MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kkiaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPABUIIHHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB,  BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbI TPU pPEIIeHUU
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
nupaMua) C© TMpuMEHEHHEM (OpMys; BBIYUCIATH COOTHOILICHUS MEXKITY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS Ha IPAKTUKE: AHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yrolire KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHMCAHHBIH B cdepy W
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeEHTH NPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B MTPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIArOB PEMIECHUS, €CIIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KW3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEI0BaTh IOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



I1l. TEMATHYECKOE IIJIAHUPOBAHUE C YKAZAHUEM KOJUYECTBA AKAAEMUYECKUX YACOB,
OTBOJIUMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O IIPEJJMETA U BO3MOKHOCTbH
MCIOJb30BAHUA IO 3TOM TEME DJEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJBLHBIX PECYPCOB

10 KIIACC
KoimuecTBo 5 o
JIEKTPOHHBIE UM (pPOBbIE
Ne n/m Tema ypoka JacoB p npp
o0pa3oBaTe/IbHbIC PeCypPChl
Bcero
IQICHOBHI)IG HO6H$ITI/I$I CTEpEOMETPUU: Toqxeg NpsMasi, IIOCKOCT, NPOCTPAHCTBO. . Bu6miorexa I[OK
aBUJIa U300PAKEHUS HA PUCYHKAX: U300paKEHU INIOCKOCTEN

P P pucy P ’ https://m.edsoo.ru/aecc77cd
napajuleNbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka
I 1 bubnunoreka LIOK

OHSATHA: NIEPECEKAIOIIMECS INIOCKOCTH, NIEPECEKAIOILUECS NPAMasi U INIOCKOCTh

P - > TP H P https://m.edsoo.ru/2d8a9c99

I 1 bubmnoreka IIOK

OHATHS: IIEPECEKAIOIINECS IIIIOCKOCTH, IIEPECEKAIOIIUEC MPsIMast U INIOCKOCTh

P - > TP H P https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeHNEe MHOTOTPaHHUKOB Ha 1 Bubmmoreka [IOK
PUCYHKaX, Ha POEKIIMOHHBIX YepTexkKaX https://m.eds00.ru/a63959d
HavanbpHble cBeieHus 0 KyOe U nmupamujie, Ux pa3BEPTKU U Mojaenu. CeueHus 1 Bubmmoreka [IOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/b30dff38
HavanpHble cBeieHus 0 Kyoe U nmupamujie, ux pa3BEPTKU U Moaenu. CeueHus 1 bubmmoreka [IOK
MHOTOI'PAHHUKOB https://m.edsoo.ru/3d8ffd32
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUN: AKCHOMBI 1 bubanorexa LIOK
CTEPEOMETPHUH U CIICICTBUSA U3 HUX https://m.edsoo.ru/Occ5c4fe
ITonaTne 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI 1 bubanorexa LIOK
CTEPEOMETPHUM U CIIEICTBUS U3 HUX https://m.edso0.ru/239c8cb4
[TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI 1 bubimoreka [IOK
CTEPEOMETPHUM U CIIEICTBUS U3 HUX https://m.eds00.ru/65c6b106
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[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUN: AKCHOMBI

bubnunoreka LIOK

10 CTEPEOMETPHUHU U CIICJICTBUS U3 HUX https://m.edso0.ru/258fc245

11 BzanMHoOe pacrosioxeHue IpsIMBIX B IPOCTPAHCTBE: MIepeceKaroInect, bu6muorexa [IOK
MapaJjiebHbIC U CKPEIIMBAIOIIUECS MPSIMbIE https://m.edso00.ru/1a2520f6

12 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: NapaljielibHbIe bu6muorexa [IOK
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPSIMBIX https://m.edso0.ru/93ad36b3

13 [TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B pocTpaHcTse: [lapannensHocTh bu6mmorexa [IOK
IPSIMOM U TNIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 y bubnuorexa [JOK
I'JIbl C COHANpPaBJIEHHBIMU CTOPOHAMU https://m.edsoo.ru/9407 169

15 y bubnuorexa [{OK
T MEARAY HPAMBIMIL B HPOCTPAHCTEe https://m.edsoo.ru/fe733862

16 y bubnuorexa [{OK
T MERAY HPAMBIMI B HPOCTPAHCTEe https://m.edso0.ru/2935a9a0

17 m . bubmmoreka IIOK
apaJJIENbHOCTb IUIOCKOCTEN: NTapaJlIeIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255

18 Choi . bubnuoreka [{OK
BOIICTBa MapaljIeNIbHBIX MJI0CKOCTEN https://m.edsoo.ru/e504d656

19 [Tpocreiinme npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPa’JIp, KYO, bu6mmorexa [IOK
MapajieenuIe https://m.edso0.ru/4a28dc02

20 n . bubmuoreka [{OK
QUTROGHHE Cereri https://m.edsoo.ru/1d434d0f

21 n . bubnuoteka [JOK
OCTPOCHHE CEHCHI https://m.edsoo.ru/ec26fe5d

22 Koumponvnaa paboma no meme "Ilpamovie u naockocmu ¢ npocmpancmee. bubnnoreka [IOK
Hapannenvnocme npamvix u naockocmen” https://m.edso0.ru/9a0a9e56

23 Pa6ora nax ommOkamu. [leprnieHAMKyIIpHOCTS IPSIMOM U TUIOCKOCTH: bu6morexa IIOK
MEPIEHAUKYIISPHBIE IPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d

24 [Ipsimble napasuienbHble U NEPIEHIUKYIISPHBIE K IUIOCKOCTH bubmuoreka [IOK
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https://m.edsoo.ru/0ac11c95

25 [Ipsimble napasuienbHbIe U NEPIIEHAUKYIISPHBIE K IUIOCKOCTH EH6J_IHOTeKa LoK
https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHMKyJISpHOCTH MPSIMON U TUNIOCKOCTH BH6J?HOTeKa LoK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHaAUKYJIAPHOCTH IPSIMON U INIOCKOCTH BH6?HOTeKaLH)K
https://m.eds00.ru/79165d15
28 Teopema o npsiMoii IePHICHIUKYIISPHOM IIIOCKOCTH BH6J?HOTeKa LOK
https://m.eds00.ru/635c¢5087
29 Teopema o npsAMO# NepIEHANKYIAPHON IUIOCKOCTH EH6J_IHOTeKa Lok
https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMON NepIEHANKYIAPHON INIOCKOCTH EH6J_IHOTeKa Lok
https://m.edsoo.ru/7d18834b
31 [TeprieHAMKYIAP U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, Bubnmnorexa [IOK
paccTosHUE OT MPSAMOM J10 TUIOCKOCTH https://m.edsoo.ru/33c477d3
39 [TeprieHAMKYIAP U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, Bubnmorexa [IOK
paccTossHUE OT MPSAMOM 110 TUIOCKOCTH https://m.edsoo.ru/66fefadd
33 [MepreHANKYIISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, bubnnorexa [IOK
paccTossHUE OT MPSAMOM J10 TUIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieHqUKYIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 TUIOCKOCTH, bubanorexa LIOK
paccTosHUE OT MPSAMOM JI0 TIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIBl B IPOCTPAHCTBE: Yroi MEXKAY MPSIMON U IUIOCKOCTBIO BH@HOTeKa Lok
https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN YTroJl, JMHEHHBIN YrOojl ABYTPaHHOIO yIJia BH6?HOTeKaIH)K
https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yTroJl, JMHEHHBIN YrOojl ABYTPaHHOIO yIjia BH6?HOTeKaIH)K
https://m.edsoo.ru/c7c777ed
38 [NepneHAuKYISAPHOCTh MIIOCKOCTEH: MPU3HAK NEPIIEHIUKYIIPHOCTH JBYX bubnunoreka [IOK

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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IlepneHMKyYIAPHOCTD INIOCKOCTEMN: IPU3HAK MEPIICHAUKYIIPHOCTH IBYX

bubnunoreka LIOK

39 IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
[TeprieHIUKYIAPHOCTD TIOCKOCTEH: MPU3HAK MEePICHIUKYIIPHOCTH IBYX bu6muorexa [IOK
40 . .
IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 T . bub6nmoreka [IOK
copemMa 0 TPEX NEPTEHIMIYIpax https://m.edsoo.ru/e4972cdc
42 T . bu6nmorexa LIOK
copeMa 0 TPEX NEPTEHIIIYIpax https://m.edsoo.ru/52188a7d
43 T . bubnunoreka LIOK
cOpeMa © Tpex HICpTeHARKyTLIpax https://m.eds00.ru/9f246736
44 Konmponvnas paboma no memam "llepnenoukynaprnocms npamuix u bubnnoreka LIOK
naockocmen' u "' Yenot mexncoy npamovimu u nnockocmamu'’ https://m.edsoo.ru/5b971ef3
45 Pabora Hag ommbOkamu. [ToHsTHE MHOTOTpaHHHKA, OCHOBHI)IG.: DTEMEHTBI Bu6uorexa IJOK
MHOT'OI'PaHHHKA, BBIITYKJIbIE U HEBBIYKJIbIE MHOIOIPAaHHUKH; pa3BEPTKa https://m.eds00.ru/2d24e873
MHOTOTpaHHUKA
46 [pu3ma: N-yroyisHas MPU3Ma; IPaHd U OCHOBAHMS ITPU3MBL; TIpSIMast 1 bubmuoreka [IOK
HaKJIOHHAsl TPU3Mbl; OOKOBAs U MOJIHAs HOBEPXHOCTh MPU3MBI https://m.edsoo.ru/b4ad63ad
47 H . . bubmmoreka IIOK
apajuleNenuIne ], IpAMOYTOJIbHBIN NapallIesIeUIe] U €ro CBOMCTBa https://m.eds0o.ru/8a7be683
48 [Mupamuia: N-yrojbHas MUPAaMU/IA, TPAHU U OCHOBAHHE MTUPAMUJIBI; OOKOBAs 1 Bubnmnorexa [IOK
IIOJIHAs TIOBEPXHOCTh MUPAMUIBL; IIPAaBUIIbHAS U yCEUEHHAs IUPAMUIA https://m.edsoo.ru/fblcd0as
45 [IpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE HpaBI/'IJ'ILHOl"O MHOT'OTPaHHMKA; Bu6uorexa IJOK
NpaBUIIbHAS IPU3MA U IIPABUIIbHAS HPAMI/IA; PABAIIbHAS TPEYrOIbHAS https://m.eds00.ru/074c8865
NUpaMUIa ¥ MPaBUIBHBIN TETpadap; KyO
[IpencraBieHre 0 MPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAdIP, JOJACKAdIP U bubnuorexa [IOK
50 .
HUKOCadIP. https://m.edsoo.ru/a0fdd5bf
o1 Cummerpus :193 IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOUYKH, MPSMOIA, Bu6uorexa IJOK
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPaMHIax, apajjiesenuneaax, https://m.edsoo.ru/b9e777d9
MPaBUIILHBIX MHOTOI'PaHHHUKAX
52 Brruucrienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpPa, TMaroHaiu, yribl bu6nmorexa [IOK



https://m.edsoo.ru/ed9e2a8e
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https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
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https://m.edsoo.ru/6cdbecef

53 [Inouians 60KOBOM NOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSMON MTPU3MBI, bubanorexa LHOK
IJIOIA b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MIPSAMOU MPU3MBI https://m.eds00.ru/37d84157
54 [Toraas OOKOBO MOBEPXHOCTH M TIOBEPXHOCTH MIPABHIBHON MTHPAMHUIBI, bu6mmorexa [IOK
Teopema O IIJIoMaIu OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMU/TBI https://m.eds00.ru/5603e30b
55 Koumponvnan paboma no meme "Mnozozpannuku'’ BH@HOTeKa LOK
https://m.edsoo.ru/a95f5c04
56 Pa6ora Hax ommbkamu. [Tonstue 06 00nEME ﬁg&?ﬁ;f;{;ggﬁa 40020b
57 O0BEM TUpaMuIBI bubmmorexa LIOK
https://m.edso0.ru/235171b3
58 O0BEM TUpaMuIBI bubmmorexa LIOK
https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuUIbI bubmorexa [JOK
https://m.edso0.ru/79c10312
60 OO0BEM TUPAMHU/TBI brbmmorexa LIOK
https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmmorexa LIOK
https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI bubmmorexa LIOK
https://m.edso0.ru/1e053890
63 OO0BEM TTPU3MBI bromrorexa LIOK
https://m.edso00.ru/482d3f51
64 Koumponvnasa paboma no meme "Qovémvt mnozozpannukos" E;Ir?sj?ll/llrzfgsigr(jll;%mk
65 PaGora Hax omn61<a1\:m. [MosTOpeHuE, 0000IIEHHE CUCTEMATH3AIMS SHAHUIA. BI/I6J?I/IOTGK3 HOK
ITocTpoeHue ceueHuli B MHOIOTpaHHUKE https://m.edsoo.ru/098bedad
but6mmoreka [IOK
66 Hmozoeas konmponvnas paboma

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

Pa6ora Hax ommbkamu. [loBropenue, 0000IIeHIE cHCTEMAaTH3AIUS 3HAHUH.

bubnunoreka LIOK

67 Brruucienue paccTosHUN: MEXTYy IBYMsI TOYKaMH, OT TOUKH JIO TIPSIMOM, OT 1 https://m.eds00.ru/b9146bc0
TOYKH OO IINIOCKOCTH, MG)KI[y CerH_II/IBaIOH_[I/IMI/ICSI HpSIMBIMI/I
bubnunorexa LIOK
68 Peseps 1 https://m.edsoo.ru/56765e8b
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoimuecTBo 5
Ne n/m Tema ypoka 4acoB JEKTPOHHBIE H(POBEIE
o0pa3oBaTejibHbIE pecypchl
Bcero
1 Co _ _ o 1 bu6moreka LIOK
€pa U 1ap: UEeHTp, paauyc, IUaMeTp; IJIOLAaAb [IOBEPXHOCTH c(hepsl https://m.eds00.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl U IMIOCKOCTH; KacaTeabHasl INTOCKOCTh K bubmorexa LIOK
2 1
cdepe; momanb cheps https://m.edsoo.ru/bed12a43
3 506 o C 1 bubnuorexa [JOK
300paxxeHue cepsl, mapa Ha mrockoctu. CeyeHus mapa https://m.edsoo.ru/bcl5f7F2
4 [unuHapudeckas MOBEPXHOCTh, 00pa3yoNue HUIHHIPUICCKON 1 Bbu6moteka LJOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON TOBEPXHOCTH https://m.edsoo.ru/6054b8c1
[uauuap: oCHOBaHUA U GOKOBas MOBEPXHOCTH, 00Pa3ylollas M 0Ch; IUIOLIA/b bubnuorexa LIOK
5 > y 1 :
OOKOBOM U MMOJIHOW MOBEPXHOCTH https://m.eds00.ru/188f6216
A H306pa>Kelee HWIMH]IpA Ha HJ‘IOCKOCTI/\I’. Pa3eépTka nunuHapa. qequHﬂ . Bu6mmorexa [IOK
UMIMH]IPA (TUTIOCKOCTHIO, MapaieIbHON WIIN MEePIeHIUKYIIPHOM OCH https://m.edsoo.ru/016e25eb
HUAJTUHIPA)
7 Konunyeckas mnoBepXxHOCTh, 00pa3yrolrie KOHUYECKOM MOBEPXHOCTH, OCh U 1 bubmmotexa [IOK
BEpIIMHA KOHUYECKON NTOBEPXHOCTH https://m.edso0.ru/c94ba09b
KoHnyc: ocHOBaHME U BepIIIMHA, 00pa3yrolasi U OCh; IJIOMIAAb OOKOBOH 1 bubmoreka LIOK
8 . 1
MOJIHOM TOBEPXHOCTHU https://m.edso0.ru/897dd3b2
Y ceu€HHBIN KOHYC: 00pa3yrolue 1 BhICOTa; OCHOBaHUS U OOKOBas bu6morexa LIOK
9 1
ITIOBEPXHOCTH https://m.edsoo.ru/1468bab3
0 ?306pa)KCHI/Ie KOHYCa Ha IIOCKOCTH. Pa3Béprka konyca. CeueHus koHyca . Bu6mnorexa [OK
IUIOCKOCTBIO, TTapajlieIbHOW OCHOBAHUIO, U INIOCKOCTHIO, MPOXOALIeH uepes https://m.edsoo.ru/0bde1bed
BEPILNHY)
11 Kom6 1 bubnuorexa [JOK
0 a
MOWHAIHS TeJ BPAIICHUS] © MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
12 MHOTrOrpaHHHK, OMIMCAHHBIH 0KOJIO chepsl; chepa, BIMCaHHAs B 1 bu6nmorexa [IOK
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https://m.edsoo.ru/bc15f7f2
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MHOT'OI'paHHUK UJIK B TCJIO BpalllCHUA

https://m.edsoo0.ru/0b136158

13 I 6 oGniMe. O N 1 bubnunorexa LIOK
onsitue 006 00béMe. OCHOBHBIC CBOHCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7
14 0618 bubmuorexa [IOK
PO THLIHHpa, Kotyea https://m.eds00.ru/5513d87b
15 0618 bubnuorexa [IOK
BEM LIApa W ILIOWAb ChepL https://m.edsoo.ru/d189bde2
[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKY TIOLIAASIMH bubnunorexa [IOK
16 . . :
MMOBEPXHOCTEH, 00hEMAMHU ITOAO0HBIX TET https://m.edsoo.ru/810cfleb
bubnunoreka LIOK
r 44 4] 144
17 Konmponvnas paooma no memam "Tena epawienua’ u "Oovemot men https://m.edsoo.ru/4a33a8ab
18 Pac 6 B bubnuorexa [{OK
abota HaJ omuOKkamMu. BekTop Ha MII0OCKOCTH U B MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C bubmuoreka [IOK
FIOFCCHIE T BRIHTANHE BEKTOpOB https://m.edsoo.ru/23f4f089
20 v bubmuoreka [JOK
MHOTCHIE BEITopa Ha HHEIO https://m.edsoo.ru/dee379eb
21 Pasnoxenne BekTopa 1o TpéM HEKOMILTaHApHEIM BekTopaM. [IpaBuio bu6mmorexa [IOK
rapajienenuIena https://m.edsoo.ru/a28fd74e
) P . . bubmuoreka [IOK
SIICHUE 3a]1a4, CBA3aHHBIX C TPUMEHECHUEM TIPABHJI JICUCTBHIA C BEKTOPAMU https://m.eds0o.ru/5a827900
23 K . bubmuoreka [{OK
OOPAMHATHO-BEKTOPHBIA METO] MIPU PEIICHUN T€OMETPUYECKHX 33129 https://m.edsoo.ru/d3alfe30
24 [IpssmoyronbHas cucTeMa KOOpAUHAT B TpocTpancTBe. KoopAnHATHI BEKTOpA. bu6morexa IIOK
[Ipocreiimme 3agaum B KOOpAUHATAX https://m.edsoo.ru/48db7058
o5 v C bubnuotexa [JOK
roJ Mekay BekTopamu. CKalsipHOE MPOU3BECHIE BEKTOPOB https://m.edsoo.ru/725effcA
but6mmoreka [IOK
26 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMHU

https://m.edsoo.ru/8efbe78e
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Konmponvnasa paboma no meme ""Bekmopul u koopounamsul 6

bubnunoreka LIOK

27 npocmpancmee' 1 https://m.edso0.ru/77c22fc5
28 Pa6ora Haj omrbkamu. [ToBTopeHue, 0000IIEHHE U CUCTEMATH3ALUS 3HAHUIA. 1 bubnmnoreka HOK
OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI Kypca IJIaHUMETPUHU https://m.edso00.ru/1780ba5d
[ToBropenue, 0000MIEHHE U cUCTEMaTH3alMs 3HAaHUI. OCHOBHBIE QUIYPBHI, bubmmoreka [IOK
29 1 .
(akThI, TEOpPEMBI Kypca IIAHUMETPUN https://m.edso0.ru/078cd184
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HaHUH. 3aaud TUIAHUMETPUU U bu6mmorexa [IOK
30 1 .
METO/Ibl UX PEIICHUS https://m.edsoo.ru/7491efe0
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HaHUH. 3a7aud IUIAHUMETPUU U bubnnoreka LIOK
31 1
METO/JIbl UX PEIICHUS https://m.edsoo.ru/4dffda97
39 i p 1 bubnunoreka LIOK
111020643 KORIMpORbHAR pavoma https://m.edsoo.ru/74b2ad91
33 Pabora Hax ommbkamu. [TloBropenne, 0000IIeHNE U CHCTEMATH3AIUS 3HAHUH. 1 bu6moreka LIOK
OcHoBHbIe GUTYPBI, PAKThI, TEOPEMBI Kypca CTEPEOMETPUHN https://m.edsoo.ru/ec24dfc2
bu6mmoteka IIOK
34 Peseps 1 https://m.edsoo.ru/0341bc2b
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IV. MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KIIACC
Kox "
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSAMU: TOUKA, NPsIMasi, IIOCKOCTh
. [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX NPH PEIIECHUU
' reOMEeTPUUYECKUX 3a7a4
23 OmnepupoBaTh MOHATUSAMH: MAPAUIEIBHOCTh U TEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYT'PAHHBIN YroJ, TpaHM JBYTPAaHHOIO yIJa,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaaycHas
Mepa JIBYTPaHHOTI'O yria
26 OnepupoBaTh MOHATHUSMHU: MHOTOIPaHHMK, BBIMYKJIBI M HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
- g kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHHUKH, TpPSAMbIE M  HAKIOHHBIE TPU3MBI,
napaJiesIenumne bl)
29 Onepuposatb HOHATUSAMH: CeKyIas IIJIOCKOCTB, CEUeHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHMUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
CrpouTh ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y
7.12 Pemrate 33124 Ha HaXOXJIEHHE T'€OMETPHUUECKUX BEIMUYUH MO0 oOpas3iam




7.13

7.14

WK aJIropuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCTOAbI IIpH
peICHUKU CTAaHAAPTHBIX MAaTEMAaTHYCCKHUX 3aJad Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYM TOYKaMH, OT TOYKHU OO HpﬂMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

Pemare 3a1aun Ha HaXO0XI€HUE F'€OMETPUUECKUX BEIMUYUH 110 oOpa3Lam
WY aIrOpUTMaM, IPUMEHSs W3BECTHBIE AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHIAPTHBIX MATEMATHYECKUX 3a/1a4 Ha BBIUUCIEHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSMOH MU INUIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Beruucnsate 00bEMBI M IUIONIAJIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMU MOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

7.16

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3BnekaTh, mpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH WH(POPMAIHIO O

IPOCTPAHCTBCHHBLIX TI'€COMCTPHUYCCKUX q)nrypax, MMPpEACTABJICHHYIO Ha

YepTeKax U pUCYHKaxX

7.17

[TpumensTh reoMeTpudecKkue (akKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MPEAINONarallluX HECKOJIbKO WIAaroB pPELICHUs, €CIA YCIOBHUS

MIPUMEHEHUs 3a1aHbI B SIBHOU opme

7.18

7.19

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOAC U

JKU3HH, paCliIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

7.20

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha NIPaKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud W NPHUMEHATH HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
peuenus MaTE€MaTUYECKH c(opMyITUPOBAHHOMN poOJIEMBI,
MOJIETMPOBATh pealbHbIE CUTYyallMM Ha S3bIKE T'€OMETPUHU, MCCIEAO0BATH
MTOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePSIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKONM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KinaccudumupoBars B3aUMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSMH: IAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIMIAAM TOBEPXHOCTEH Ten BpallleHUs,
' T€OMETPHUYECKUX TEII C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIA B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
68 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MOJAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble QUTYpPHl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHsS Tel
BpallleHus
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MIPEJICTaBICHHYI Ha
YepTekax U pUCYHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAraloNIuX HECKOJILKO IIArOB PELIEHHs, €CIH YCIOBUS
NPUMEHEHHS 33aJ]aHbl B SBHOH Gopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB U INPOU3BEACHHE BEKTOpA Ha YMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME NPOTrPAMMHBIE CpPEICTBA M BIJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNy4EHHBIE 3HAaHHWS Ha IPAKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb W3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIb30BAHUEM I€OMETPHUYECKUX MOHATHA U
TeopeM, armnapata anreOpbl, perars MpakKTUYECKHe 3a/1a4M, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYINH




V. ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

7.1

1.2

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  TOCTPOGHHH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

B3auMHOe  pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJibHble Y CKpeluMBaromuecs mnpsimble. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMble B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIIBHOCTh MPSAMON M IUIOCKOCTU. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaljiesibHbIE MIOCKOCTH, CBOMCTBA MapaiebHbIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBEeHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuIies], IOCTPOSHHE CeUeHHM

7.3

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUIEIbHbIE U NIEPIIEHANKYIIAPHBIE K INIOCKOCTH, TPU3HAK
NEePNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroJd MEXAYy IpPsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT MPSAMON 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx

NEePNEHANKYIIAPAX

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOTOIDAaHHMKA, BBIMYKJIBIE M
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenurme, mpsAMOYroJIbHBIN I1apauIeIICIIUIIE ]
u ero corctia. [Impamuaa: N-yrogpHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMHUIBI, IPABUIbHASL M yCEUEHHAS MUPaMUIA.
OJeMeHTBl Npu3Mbl W nupamuabl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IOHSTHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEyrojibHas MUpaMuia U MpaBWIbHBIN TeTpasap, Kyo. IlpencraBnenue




7.5

7.6

1.7

O TpPaBHJIbHBIX MHOT'OIpaHHUKAX: OKTa’ap, AOACKA3AP U HUKOCA3APYIruc CeucHnus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B MMUpaAMUJAX, IMapaJluICICIUIICAaX, IMIPaBUJIbHBIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriabl. Ilnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MpPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
IOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHJbl, TEOpeMa O IUIOLIAIu

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPaMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIoIagsiMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unmaapudeckas TOBEPXHOCTh, 00pa3yonue NWIHHIPUIECKON TOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

oOpa3yromias u 0Ch, TUIOIaAb OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYeCcKoi moBepxHOCcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IoLaab NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaib

cdepsl

6.4

N3006paxenue Ten BpalleHUs Ha IMII0CKOCTH. Pa3BépTka HUIMHApPaA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

6.7

[Tonstne 00 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajiiesienuneaa u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0BEM 1mapa u TiIonaab chepsl

HO,I[06HLIC TCIIa B MMPOCTPAHCTBC. CoorHomeHHs MCKOY IomaasaMun

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




6.8

Ceuenust nunuHzApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY), CEUEHHUS LIapa

6.9

6.10

Bextop Ha miockoctd M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pa3noxeHune BeKTOpa 1o TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamuienenunena. PemeHune 3ajmad, CBA3aHHBIX  C

MIPUMEHEHHUEM MTPaBWII JUCTBUI C BEKTOpaMHU

[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpAWMHATaX. YToal Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenne YIJIOB MCXKAY NPpAMBIMU M INIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIpHU PCIICHHUU I'COMCTPUYCCKUX 3aaa4




V1. TIPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

BnageHne meromamMM 0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpE/eJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATDH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHIYKIUU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKAECHHA IpPU PEIICHUU  3a1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUs PealbHbIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMHU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJBHOIO YHCIA, OCTATOK IO MOXYJI, PALMOHAIBHOE YHCIIO,
UppPAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LEJIBIX,
pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
oO1iee kpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHny 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M Jorapudpmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEPUPOBATh IMOHATUSAMU: I1OCIENOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyuecKas nporpeccus,

OCCKOHEUHO Y6BIBaIOH_Ia$I TeOMETpHUICCKAA mporpeccus; YMCHHC




3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IMOHATUAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
gyucia, ¢opMa 3alMUCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpudecKas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUUECKHE JECUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUICKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 W 3X3, omnpeneaureslb  MaTpHIIbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICpHUPOBATH IMOHATHUAMU: PALUOHAIBHBIC, HPPAHOHAIBHBIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIILHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC PCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETPOM; IPHUMCHSIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJiad ¥ 3aaa4 U3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTHh (YHKIIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GyHKLMY, IepBas U BTOpasi NPOU3BOJHAS (YHKLUHU, TE€OMETPUUECKUN U
¢bu3nyecKkuil CMBICII TPOM3BOAHOM, IEepBOOOpazHas, OINpeAeaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTapHBIX (YHKIUIL;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO ISl HCCIENOBaHMUS (PYHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHCJIE COLHUAIbHO-DKOHOMHYECKUX U
bU3HYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO

HUHTCrpaia, NpuBOAUTbL NPUMEPBI MATCMATUYCCKOIO MOACIIUPOBAHUA C




noMOIIbI0 AU epeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMSA, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUIUS, KBaJpaTH4YHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKkuMu, TOKa3aredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH H3YyYCHHBIX (DYHKUIUH, BBHINOIHATH NMPEe0oOpa30BaHUS
rpaduKoB (HYHKIHNA, UCTIONB30BaTh TPApUKH JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad W3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a[a4 U3 peasibHOW JKU3HHU; BBIpaXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHUIO 3aJa4d, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJIbTATOB; yMEHHE MOJAEIUPOBAThH
pealbHbBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBath MOHATHIME: cpeiHee apudmeTnyeckoe, MeANaHa,
HauOoJblllee W  HaWMEHbIIee 3HA4YeHWs, pa3Max, JUCHepCus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATb,
WHTEPIPETUPOBATh WH(GOpPMAIMIO, TPEACTaBICHHYIO B TaliHIaxX, Ha
JIuarpaMmax, rpaukax, OTpa)xaronyr0 CBOMCTBA pealbHBIX MPOIECCOB H
SIBIIGHUH; MPEACTABIATh HH(OOPMAIIHUIO C TTIOMOIIBIO TAOJIHUI U TUATPAMM;
WCCJIEIOBATh CTAaTHUCTHUYECKHE JaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaguueckux METOJOB H  DJIGKTPOHHBIX  CPEICTB; TpauuecKu
UCCIIEIOBaTh COBMECTHblE HAOMIOAEHHMS C TOMOINBIO JAHarpamMm

pacccuBaHud U JIMHEMHOMN perpeccun

YMeHue OIepupoBaTh IOHATUSAMHU: CIIyYalHBIA OIBIT M CIIy4aiiHOE
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COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TpadUUYECKUX METOJIOB; HPUMEHSThH
(GOpMYIIBI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BEpOATHOCTH, hopmyny bepHysin, koMOMHAaTOpHBIC GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paCIpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAaHJAPTHOE OTKIOHCHHE
CIIyYallHOW  BEJIMYWHBI, (YHKIUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAJbHOTO PAaCIHpPECICHHUIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPENCICHUH  JUIs
peIIeHusT 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICOBaHUI; YMEHUE MPHUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATH MOHATHIMH: COYCTaHHUE, IIEPECTAaHOBKA,
YUCJIO COYETAHWW, YMUCIO IepecTaHOBOK; OuHOM HproTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKUH  yroi,
JBYTPaHHBIA yroj, TPEXTPaHHBIM yroi, CKpeIIMBAIOLIUecs MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh IIPU
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIGHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus1, MWINHIP, KOHYC, map, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, HUIAHApPA,

KOHYCa, 1Iapa, pa3BépTI<a NMOBEPXHOCTHU, CCUYCHHA KOHYCa W IUIMHApPA,
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NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCAa; YMEHHE CTPOMUTH CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
bopMyIUpOBaTh OMpEENICHUs U3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuo Quryp 1o
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHATHSIMH: JBIJKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMOOHBIE (QUIYpbI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpU PEIICHWH 3a7ad; HaXOJUTh T€OMETPHUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHH 3a1a4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATBHOHN JKM3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmAab, OOBEM, IUIOIIAJb MOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, MPSIMOYTOJBHOTO MapaijiesienuIea, MUPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

10JI00HBIX QUryp
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VYmenune ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMaAa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3jOKEHUE BeKTopa 1o Oas3ucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ MEXIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHLIﬁ METO/
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[SIIJ_[I/Iﬁ METOH IJII PCHICHUA 3aJadvu,
INOHUMAaHHUEC 3HAYUMOCTH MATECMATUKKW B M3YUCHHUH IIPUPOAHBIX U
06H.[CCTBCHHLIX nmponeccoB Hu SIBHCHHP'I; YMCHHEC  pacCllO3HaBaThb
MMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH

IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHMCKOM H  MHUPOBOU




MaTeMaTH4eCKOM HayKHn




VIil. IEPEYEHb 3JIEMEHTOB COAEPKAHUAI,

ITPOBEPAEMBIX HA EI'D IITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna u BIYUCIIECHUS
11 Harypanbnble u nensle uucna. [lpu3Haku AeIMMOCTH LEbIX Yucel
12 Panuonanenple  uyuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOM, TPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenensb ¢ niensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHple  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KowmmnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKre YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapu(pMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKh




Oyukuus, crnocoObl 3amanus ¢yakiuu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezeneHuss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm dyHknum.
3.9 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBbI (yHKuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaduKku
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CoiicTBa  (yHKUIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEI0BATEILHOCTEN
3.8 ApudmeTrndeckast U reoMmeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHne NPOU3BOAHON K KCCIENOBAaHMI0 (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI
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