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Pabouas mporpamma yueGHoro mpenmera «['eomerpus» 06a30BOro ypoBHS IS
o0ydJaronmxcs
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NOPEIbABISIEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30oBaHMUS.
Peamuzanmss  mporpamMMbel  00ECIICUMBACT  OBJIAJCHUE  KIIFOUEBBIMH  KOMIICTCHIMSIMHU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOILEKYIBTYPHOTO, TUYHOCTHOTO M TTO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0yYarOIIXCSl.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATHe
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NEpeCcEKarolrecs, napauieiabHble U
CKpeluBamomuecs npsaMble. [lapaqienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJulebHbIE NIPSIMBIE B IPOCTPAHCTBE; IAPAIUIEIBHOCTh TPEX NPSAMBIX; NapaJUICIBHOCTH
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAaMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IIIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiiue npocTpancTBEHHbIE (PUIYPBI HA MIIOCKOCTU: TETPAdIp,
Ky0, mapajiesenue ], IoCTPOCHUE CCUCHUH.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMbIE NaApaUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM EPIEHAUKYIISIPHON TIOCKOCTH.
VYrsl B IPOCTPAHCTBE: YIOJl MEKY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YT OJI, JMHEHHBIN yroJl
JIBYrpaHHOro yriya. [IeprneHauKynsp ¥ HAaKJIOHHBIE: PAacCTOSHME OT TOYKH JI0 IUIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIUs (PUTYphl HA TIIOCKOCTb. [lepneHuKyIsipHOCTh
IJIOCKOCTEH: NPU3HAK MNEPHEHAUKYJIAPHOCTH ABYX IUIOCKocTe. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOTpaHHUKA, OCHOBHBIE OJJIEMEHTHI MHOTOTPAaHHUKA, BBIIIYKIbIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, IpsAMOYTOJbHBIM MapaJlIeJICNUIe] U ero cBoucrea. IlupamMuaa: N-yroiapHas
nupamMpsia, TpaHM W OCHOBAaHHME NHpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHpaMuia. OJEMEHTHl MNpU3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOI'PAHHUKH: TOHSTHE NPABUJIBHOTO MHOIOIPAHHMKA; MPAaBWIbHAS NpU3Ma W IMPaBUIIbHAA
NUpaMK/Jia; paBUiIbHAas TPEYToIbHASI TUPAaMU/Ia U IPaBUIIbHBIN TeTpadap; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAECKadIp U ukoca’ap. CeueHus Npu3Mbl U MUPaAMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MHPAMOM, IMJIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Bbruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA b OCHOBaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMHU/JIBI, TEOPEMA O TUIOoIa M yceu€HHOM nupamuabl. [Tonstue o6 06béme. OOBEM nupamMuibl,
IIPU3MBI.



[TogoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMIAASMHU TMTOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX TElL.

11 KJIACC

Tesa BpameHus

[lwimHapuYeckass MOBEPXHOCTb, 0Opa3ylolue IMIMHAPHYECKON TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckass 1moBepxHOCTb, OOpa3ylolMe KOHMYECKON MOBEPXHOCTH, OChb U BepIIMHA
KOHMUYECKOW moBepxHOcTH. KoHyc: OocHOBaHME M BepuIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBINH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paaumyc, AMaMeTp; IJIOLIAJb MOBEPXHOCTH cdeprl. B3aumuoe
pacmonoxxenue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHne Tes BpalleHus Ha IJI0CKOCTU. Pa3BEpTka UIMHApa U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOIPAaHHMKOB. MHOIOIpaHHHMK, ONHCAHHBIN OKOJIO
cdepsl; chepa, BOMCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIIECHUS.

[Torsitie 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IPSIMOYTOJIBHOT'O NapaJijiesienumneaa u cieacTBus u3 He€. O0béM nunuuapa, konyca. O0bEM mapa
U IJI011a/1b Cephl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIAMU IOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHEHAUKYJISIPHO OCH), CEYECHHS KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJALIee Yepe3 BepIINHY), CEUeHHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mmockocTr 1 B ipocTpancTBe. CII0KEHUE U BEIUNTAHHE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha 4ucio. Pa3nokeHue BeKkTopa 1Mo TpEM HEKOMIUTAHApPHBIM BekTopam. llpaBmio
napanienenunena. Pemenune 3agay, cBsI3aHHBIX ¢ IPUMEHEHHUEM MPaBUII JEUCTBUI C BEKTOPaMHU.
[IpsmoyronbHas cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopaumuaTtsl BekTopa. Ilpocreiimue
3aJaud B KOOpAMHATaX. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHHE BEKTOPOB.
Brrancrnenue yrioB MeXay NPSMBIMHA M TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOH TPH
pELIeHUH T€OMETPUUECKUX 3ajay.

INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IporpamMmbl ydeOHoro mnpeamera «MaremaTHKa»
XapaKTEepPU3YKOTCS:

I'paxxnanckoe BocIUTaHHe:

Cc(OPMHPOBAHHOCTBIO TIPAXIAHCKOW TMMO3UIMM OOYYaIOIIerocs KaK akTHUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIECTBa, MPEICTaBIEHUEM O MAaTEMAaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUI, MpoIenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMSIMU M Ha3HAUEHUEM.

IIarpuornyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKON IPa’kJaHCKON UACHTUYHOCTH, YBaXKEHUS K MPOILIJIOMY U
HAaCTOSIIIEMY POCCUMCKON MAaTEMATHKHU, IEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSAM POCCUUCKHUX



MaTeMaTUKOB U POCCHUICKOM MaTeMaTHYECKOW IIKOJIbI, K UCIOJIb30BAaHUIO ATUX JTOCTHUKECHHI B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTHXKCHUN HAyKU U JIEATENbHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOMUYMUBOTO OyAYIIEro.

JcTeTnUecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIGHWEM K MHUpPY, BKIIOYas OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PaCCYKICHUN;, BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TNPHUMEHATH MaTeMaTHYEeCKHUE 3HaHWUsA B HHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHH M OTIbIXa, PEryisipHas (usmueckas
AKTHUBHOCTh); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, MIPH 3aHATHUAX CIHOPTHBHO-03J0POBUTEIBHON
EeATEIbHOCTEIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K PA3THYHBIM
chepaMm npodeccCHOHATLHON JESITCIIBHOCTH, CBA3aHHBIM C MaTEMAaTHUKOW M €€ IPIIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBII BBHIOOP Oymylieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
€camM000pa30BaHUIO Ha IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3aJ1a4 MaTEMaTHUYCCKON HAIIPABICHHOCTH.

IK0JI0THYECKOe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphbl, NMOHUMAHUEM BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSIHHE TMPUPOJHOM U COIMAIBHOW Cpe/bl, OCO3HAHHWEM
I00AaNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalMe Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHusl 3a7ad B O00JIaCTH OKPYXKAIoUIe Cpelbl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN TSI OKPY>KAIOIIEH CpeJIbl.

eHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHMMaHUEM MAaTeMaTUYeCKOW HAayKH KakK cgepbl
YEJIOBEUECKOM NESITENIbHOCTH, ATANOB €€ Pa3BUTHUSI M 3HAYUMOCTH ISl Pa3BUTHUS [IUBWIM3AINN;
OBJIQJICHHEM SI3BIKOM MAaTEMAaTHUKHU U MAaTEMaTHYECKOM KYIbTYpOil KaK CpPEJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITH MPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ATEIbHOCTh MHIUBUYAIBHO
U B IpyImIe.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeaMeTa «MaTeMaTHKay)
XapaKTEepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMEIbHLIMU  OCliCMEUsMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  YHUBEPCALbHOIMU — PecyIsmUHbLMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308uix
KOCHUMUBHBIX NPOYECco8 00yUarowuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIowe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble Jiornueckme A1eMCTBUA:



BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB,
MOHSTHUM, OTHOILIEHUH MEXIYy MOHATUAMHU; (HOPMYJIHPOBATH OMpEAENICHUs TMOHATUM;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIaCCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (OPMYITUPOBATH U TMPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEILHBIC H
OTpUIATENIbHBIC, eANHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYHs B (paKkTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAjaratb KPUTEPHH JIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIpsIMbIe
U OT TPOTUBHOIO), BBICTPAUBATh AaAPryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBO/IBI,

BbIOUpaTh crmoco0 pemieHust yuyeOHOM 3amaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIBbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciie10BaTeJIbCKHE AeHCTBHUA:

WCIIOJIb30BaTh  BOINPOCHl KAk  HCCIENOBATEIbCKUM  HMHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHCHUC,

MMPpOBOAUTL CaMOCTOATCIBHO CHJIaHI/IpOBaHHblﬁ OKCIICPUMCHT, HCCICAOBAHHUC II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro oObeKTa, SBIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOTIOCHUS, UCCIEA0OBAaHUS, OIEHUBATh JTOCTOBEPHOCTh MOTYYEHHBIX
pE3yNbTaTOB, BHIBOJIOB U 0000IICHHMIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEIIOIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH A€DUIUTHI UH(POPMAIIUK, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIPOC U
JUISl peLICHUs 3a1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETUPOBATh MH(GOPMAIMIO PA3IUYHBIX BUIOB U (QOpM
IIPEICTABIICHUS;

CTPYKTYpUpOBaTh HMH(OpPMaLMIO, TPEACTaBIATh €€ B pasNU4HbIX (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBAaTh HAA&KHOCTh HMHGPOPMAIMM IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHDBLE OCliCMEUs, 00eCcneuusarom coopmuposaHHoCmsb
COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSMHU U IENSIMU
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIICBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y peLIeHUs 3aa4i, KOMMEHTUPOBATh
MTOJIyYEHHBIA pe3yibTarT;



B X0JIe 00CYXJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
penraeMoi 3a1a4u, BEICKa3bIBAaTh WU, HAIIEJICHHBIC HA MIOMCK PEIICHHS; COMOCTABIIATh
CBOU CYXJICHUS C CY)KICHUSAMH JAPYTHX YYaCTHUKOB THAJIOTa, 0OHAPY)KUBAThH pPa3Iuune
U CXOJICTBO TIO3UIMI; B KOPPEKTHOW (opme (opMynupoBaTh pa3HOTIACHUSA, CBOU
BO3PaKCHHUS;

NPECTaBIATh PEe3yJIbTAaThl PEIICHHS 3a/1a4d, SKCIIEPUMEHTA, UCCIICAOBAaHUSs, TPOCKTA;
CaMOCTOSATENIFHO BHIOMpATh ()OpMAT BBICTYIUICHHUS C y4ETOM 3a/ad NPE3CHTAlud U
0COOCHHOCTEH ayJUTOPHH.

CoTpyanunuecTBo:

IOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAUBUYAIbHON pabOThl IpU
pemeHny y4eOHBIX 3a/1a4; MPUHUMATh 1€JIb COBMECTHOM JEesTEIbHOCTH, TNIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pabOThI, pacmpeneniarTh BHIbI paboT, JOroBapHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 00001ATh MHEHUS HECKOJIBKUX JIFOACH;
y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00Cy)aeHUsI, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBbI» U UHBIE); BBINOIHATH CBOIO YaCTh paObOThl M KOOPAUHUPOBATH CBOM JEHCTBUS
C JPYTMMHU 4IEHAMU KOMaH/]Ibl; OLICHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUN NMPOTYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmaus, 06ecneuusaronm Gopmuposanue CMviClo8blx

YCmMAaHOB0K U JHCUSHEHHbIX HABLIKOB JIUYHOCNIU.
Camoopranusauus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJjauH, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIaJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IEKCMM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEcca W pe3yiabTaTa PELIEHUS MaTeMaTH4eCKOU
3a/1a4y;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX, HalEHHBIX
OINOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM W YCJIOBUSAM, OOBACHATH INPHUUYUHBI
JOCTHKEHUSI WIM HEIOCTHKEHUS pPEe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
OrnepupoBaTh NOHATUAMU: TOUKA, MPAMasi, INIOCKOCTb.
IIpuMeHATh aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IIPU PELIEHUU I€OMETPUUECKUX

3a7ad.

OHepI/IPOBaTI) IIOHATUSMUAU . HapaJ'IJ'IeJ'H)HOCTI) nu HepHeH)II/IKy.TISIpHOCTB HpHMBIX n
TIIIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacoOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHSTHUSMU: JABYTPAaHHBIM YroJ, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPaHHOTO yIJla; TpaayCcHasi Mepa IBYTPaHHOTO yTJa.

OHepI/IPOBaTI) IIOHATUSIMUAU . MHOFOFpaHHI/IK, BBIHYKHBIﬁ nu HGBBIHYKHBIﬁ MHOFOI”paHHI/IK,

9JICMCHTBI MHOI'OI'PaHHUKA, HpaBHJ’ILHLIﬁ MHOT'OT'paHHUK.



Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpU3Ma, MPSMOYTOIbHBIN
napaenenurnen, Kyo).

KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH; MpSIMble H
HAKJIOHHBIE IPU3MBI, MTapaljieNIeUuIeabl ).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHILIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ys METO/L CIIE/I0B.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKAEHUE TEOMETPUIECKUX BEJTMYMH 10 00pa3liaM MU ajJrOpuTMaM,
OpUMEHSST U3BECTHBIC AHAJUTUYECKHE METObI MPH PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX
3a]a4 Ha BBIUMCIICHUE PACCTOSHUN MEXIy IBYMS TOYKAaMH, OT TOYKH JO MPSIMOM, OT TOYKH JIO
IUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemrare 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEITMYMH 110 00pasliaM iU aJrOpUTMaM,
NpUMEHSST U3BECTHBIC AHAJUTUYECKHE METOIBI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKHX
3aJa4 HAa BBIYUCIICEHUE YIJOB MEXIY CKPEIIMBAIOIIMMUCS MPSAMBIMUA, MEXAYy HpSIMONH U
IUIOCKOCTBIO, MEXKY TUIOCKOCTSIMU, IByTPaHHBIX YTIIOB.

Borancnare 00bEMBI U TUTOMIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCIISITh COOTHOIIECHHS MEXKIY IIOLIAIIMU ITOBEPXHOCTEH, 00BbEMaMu
M0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHITUSIMU: CHUMMETPUS B MPOCTPAHCTBE; IEHTP, OChb U ILIOCKOCTH
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3Bnekarp, MpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKux (GUrypax, mpeAcTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensTb reoMmerpuueckue (akThl OIS PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
IPEIOIarafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHHs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TMpocCTEHIINe MPOrpaMMHBIE CPEACTBAa U 3JNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[lpuBoMT, TpPUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAEC U IKHU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[TpuMeHATh MONTyYEeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3MPOBATh peallbHble CUTYAIUH U
OPUMEHATh  M3Y4YEHHBIE TOHATHA B  IpoOLeCCe IOHMCKAa  peIIeHUus  MaTeMaTHYeCKH
chOopMyYITHPOBaHHOW TPOOIEMBbI, MOAETUPOBATh pPEATbHbIE CHTYyallud HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAHUEM T€OMETPUYECKHUX TIOHSTHH U TEOPEM,
anmapara anreOpbl; penaT NPakTUYECKUe 3a1aui, CBSI3aHHbBIE C HAX0XKJICHHEM T€OMETPUUYECKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAS TOBEPXHOCTH, 00pa3yIOIUe MUIHHIPUISCKON
MOBEPXHOCTH; IUIMHAP; KOHUYECKass MOBEPXHOCTh, OOpa3ylolne KOHUYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacno3naBate Tena BpameHus (MUIUHID, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS TeIl BpaIlleHUS.

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OHGpHpOBaTI) IIOHATUAMMNU. HI&pOBOﬁ CEIrMCHT, OCHOBAHHE CEIrMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.



Bbraucnate 00bEMBI UM TUTOMIAANA TIOBEPXHOCTEH TeJ BpAICHUS, TEOMETPUYCCKUX TEN C
npUMEeHEHHEM (HOPMYIL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(hepy W OMHMCAHHBIN OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK WIIM TEJIO BPALICHHUS.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUIOIIAISIMH TOBEPXHOCTEH M 00bEMaMHU TIOJJOOHBIX TEIL.

N3o00paxarh u3ydaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMCHTOB.

BBIMONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3BriekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPaAX, MPEJACTABICHHYIO HAa YePTekKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BHIYUTAHHSI BEKTOPOB U YMHOXKCHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[IpuMeHATh paBUIIO NapasuIeICINIIEA.

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, YroJl MEXIy BEKTOPaMH, CKasIpHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTte cyMMy BEKTOPOB M IIPOU3BEIICHUE BEKTOpPA HA YUCIIO, YTOJI MEXY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl JJIs  PEHICHUS CTEPEOMETPUYCCKHX — 3ajad,
MIPEIITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CIIM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Penrate mpocreiinme reoMeTprHueCKUe 3a/1aui Ha TIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
METO/Ia.

Pemarp 3amaum Ha JOKa3aTENIbCTBO MATEMATHYECKUX OTHOIICHUHA W HAXOXICHUE
TEOMETPUUECKUX BEIUYHMH MO 00pas3liaM WM aJrOpuTMaMm, IPUMEHSST U3BECTHBIE METOJbI MpHU
pEeIlIeHN CTaHIaPTHBIX MaTEMAaTHUECKHX 3a7ay.

[TpuMeHSTh TPOCTEHINME MPOTPAMMHBIE CPEICTBA M DIJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 33]1ad.

[IpuBoauTH, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H JKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsTh TIOydeHHBbIC 3HAHUS HA TPAKTHKE: aHAIM3UPOBATH PEAbHBIC CUTYAIlUU U
NPUMEHSTh M3YyUYEHHBIC TIOHATHS B  TPOIECCe TOWCKAa PEIICHUS  MaTeMaTHYeCKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaJbHbIE CHUTYAIl[Md Ha S3bIKE TE€OMETPHH,
WCCIIEIOBATh TMOCTPOSHHBIE MOJENTU C WCIOJIB30BAaHHEM T'€OMETPUUYECKUX TMOHSATHH M TEOpEM,
amnmapara aJreOpsl;, peniath MpakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I'€OMETPHUCCKHUX
BCJIMYHH.

TEMATHUYECKOE INIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaumenoBanue
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