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COJEPKAHME YYEBHOT O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IpocTpaHcTBO. lloHAtne 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHuMEe MNOpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECs, MapajuleibHbIE W
CKpeuuBampomuecs npsmsle. llapamnenbHOCTs NPSAMBIX M INIOCKOCTEM B MPOCTPAHCTBE: NapaJLICIIbHbBIC
IpsIMBIE B IIPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPSIMBIX; MMAPAILUICIBHOCTD NPSAMON U IUIOCKOCTU. YTIIBI €
COHAIPABJICHHBIMA CTOPOHAMHM; YTOJl MEXAY NPSIMBIMU B IPOCTpaHCTBE. llapayyienbHOCTH IIOCKOCTEH:
MapajuleIbHbIe IUIOCKOCTH; CBOWCTBA IApaJUICIbHBIX IUIOCKOCTEH. lIpocreimme NnpocTpaHCTBEHHBIE
¢burypsl Ha INIOCKOCTHU: TETPadAp, KyO, mapaienenune1; HOCTPOCHUE CEUEHUH.

[lepneHMKYISIPHOCTD NMPAMON M IJIOCKOCTH: NMEPIEHIUKYISIPHBIE MPSMBIE B IPOCTPAHCTBE, NPSIMBbIE
MapajuleIbHbIE U MEPIEHANKYISPHBIE K INIOCKOCTH, ITPU3HAK NEPHEHANKYISIPHOCTH MPSAMOM U IIJIOCKOCTH,
TeopeMa O NPSIMOW MNEPIEHIUKYISIPHOW IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJI MEXIy HPSIMOM M
IJIOCKOCTBIO; JBYTPAHHBIM YroJ, JMHEHHBIA yroa JIBYIPaHHOrO yria. llepneHnukynsp M HakIOHHBIE:
paccTosiHHE€ OT TOYKM J0 IUIOCKOCTH, PACCTOSIHME OT HPSIMOM /10 IUIOCKOCTH, MPOEKIUs (QUrypsl Ha
IJIOCKOCTh. [lepneH Ky IspHOCT MIOCKOCTEN: MMPU3HAK MEPIICHINKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHoOrorpaHHMKH

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBIIYKIBIE W HEBBIITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpu3ma: N-yroigpHas mpu3Ma; T'paHd U OCHOBAHHUS MPHU3MBI;
mpsiMasi W HakJIOHHasT TpuU3Mbl; OOKOBasi M TIOJIHAsS TMOBEPXHOCTh mpusMbl. [lapamnenenunern,
MPSIMOYTOJIBHBINM Napajliesenunes u ero ceorcrtra. Ilupamuaa: N-yronpHas nupaMuaa, TpaHd U OCHOBAHUE
nupaMuzbl; OOKOBask M MOJIHAs MOBEPXHOCTh MUPAMU/bI; MPaBUWIbHAS U yCceUEHHAs MUpamMuia. DIEeMEHThI
IPU3MBl U TUpaMubl. [IpaBUiIbHBIE MHOTOTPAaHHUKH: MOHATHE NPAaBUIBHOIO MHOTOTPAHHMKA; NTpaBUIIbHAS
npu3Ma U INpaBWiIbHAs NMUPaMUAQA; MpaBUIIbHAs TPEYrosibHas NHUpamMKIa U IPaBUWIbHBIM TeTpasap; KyoO.
IIpencraBieHre O NPAaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOAEKa’ap M ukocasap. CedeHMs] NPU3MBI U
UpaMUIbL.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPHsS OTHOCUTEIIBHO TOYKH, NPSAMOM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPUH B IUpaMUax, apajuiejcnuneaax, IpaBuabHbIX MHOIOTPaHHUKAX.

Bbruncnenue »1eMEHTOB MHOTOIpaHHMKOB: péOpa, auaroHanu, yrisl. Iliomaas OokxoBoi
IIOBEPXHOCTU U TIIOJIHOM TOBEPXHOCTH MNPSAMON IpPHU3MblI, IUIOIIAJAb OCHOBaHUM, Teopema O OOKOBOM
IIOBEPXHOCTU HPsMOM mpu3mbl. Ilnomiane 60KOBON NOBEPXHOCTU M MOBEPXHOCTH NPABUIBLHON MUpPaMMIBL,
Teopema o IJIomaau yceuéHHol nupamMusl. [lonstue 06 00béme. OObEM MUpaMUIbl, TPU3MBIL.

ITonoOHble Tena B mpocTpaHcTBe. COOTHOUIEHMS MEXAY IUIOIAISIMM IOBEPXHOCTEH, 0O0bEMamu
0I00HBIX TEIL.

11 KJIACC

Tesia BpanieHus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIoife HUIMHAPUIECKONH OBEPXHOCTH, OCh IIMIIMHIPUYECKOI
noBepxHocTU. [lunuHap: ocHOBaHMsSI U OOKOBasi MOBEPXHOCTh, OOpa3ymolas U OCh; MJIOMAAb OOKOBOW U
MOJIHOM TOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yoline KOHUYECKOW MOBEPXHOCTH, OCh M BEpPIIMHA KOHUYECKOU
noBepxHocTU. KoOHyC: OCHOBaHHME W BepIIMHA, OOpa3yiolas M OCh, IJOMAAb OOKOBOM U TMOJHOM
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIre U BHICOTA; OCHOBAHUS 1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, JUaMmeTp; MIOMagb MOBEpXHOCTU ceprl. B3anmHoe pacmonoxeHue
cdepbl U TIOCKOCTH; KacaTeNlbHas MIIOCKOCTh K cepe; miomanab cepsl.

N3o0pakenue Ten BpalleHus Ha MII0CKOCTH. Pa3BEépTka IMIMH/paA U KOHYCA.

KoMOuHarmu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKoJIo chepsl; cdepa,
BIIMCaHHas B MHOTOTPAHHUK, WJIA TEJIO BPALLCHHUS.



[Tonsitue 06 o0bEMe. OcHOBHBIE cBO¥cTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYrOJIBLHOTO
napajienenunena u ciueacTeus u3 He€. O6bEM nmmmHpa, Konyca. O0bEM mmapa 1 wiomaab chepsl.

[TonoOusie Tena B mpoctpancTBe. COOTHOLICHHUSI MEXIY IUIOMAASIMU TOBEPXHOCTEH, 00bEMaMu
01I00HBIX TE.

Ceuenust nmnuHApa (MapauielbHO W MEPIEHAUKYISPHO OCH), CEYCHHUs KOHyca (MapajuiesibHOe
OCHOBAHHMIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BexkTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha mutockoctd u B mpocTpaHcTBe. ClIOKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa
Ha uucno. PasnoxkeHne BekTopa mo TPEM HEKOMIUIAaHAPHBIM BekTopaM. llpaBuio mnapamienenunena.
Pemrenne 3amay, CBA3AaHHBIX C IPUMEHEHUEM IPAaBHJI JEWCTBUM ¢ BekTopamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopamuatel Bekropa. Ilpocreiimme 3amaun B KOOpAMHATAX. YTOJI MEXKIY
BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. BBIUMCICHHE YIrIIOB MEXAY MPSIMBIMH U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METO IPH PEIICHHH T€OMETPHUYECKHIX 3aj1ad.

MJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOGHUS  MporpaMMbl  yueOHOro  mpeamera  «MaTemaTukay
XapaKTePU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON TO3UIMK OOYYAIOIIETOCSs KaK aKTUBHOTO M OTBETCTBEHHOTO
YIeHa POCCHMCKOTO OOIIecTBa, NPEACTABICHHUEM O MaTEeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOILEAYp TPakJaHCKOTO oOImiecTBa (BBIOOpHI, ONMPOCH U Mp.), YMEHUEM
B3aMMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBHH C X (DYHKIIUSIMHU U Ha3HAUYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPAKJAHCKOW HMICHTUYHOCTH, YBaXEHHUS K NPOLUUIOMY U
HACTOSIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSM POCCHUCKHUX
MAaTE€MaTUKOB W POCCHUHCKON MaTEeMaTHYECKOW WIKOJbI, K HCIOJb30BAHUIO 3TUX JIOCTHXKEHUU B JIPYTHUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAaHUEM JYXOBHBIX IICHHOCTEH POCCHUCKOTO Hapojaa; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO IOBEJCHUS, CBSI3aHHOTO C IPAKTUYECKUM NPUMEHEHHWEM JOCTH)KCHUH HayKu W
JESTETPHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy IyIIETo.

JcTeTnYecKoe BOCIIMTAHUE:

ACTETUYCCKUM OTHOIIEHWEM K MHUpPY, BKIIOUYass OSCTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, pEIICHUH, PACCYKACHUI; BOCIIPUUMYUBOCTHIO K MaTEMAaTHYECKUM acCIIeKTaM Pa3IMIHbIX
BHJIOB HCKYCCTBA.

dusznuyeckoe BOCIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSITh MaTeMaTHUeCKHWe 3HAHUS B HMHTEpecax 370pOBOIO H
0e3omacHOT0 00pa3za JKHU3HHM, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3I0pPOBBIO (3I0pOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIM PEXUM 3aHATUNH W OTAbIXA, peryinspHas (u3nueckas aKTUBHOCTbB); (PU3UYECKOTrO
COBEPILICHCTBOBAHUS, IIPH 3aHATHUSX CIIOPTUBHO-03/I0POBHUTEIIBHON JACATEIHHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K pazIUYHbIM chepam
npodeccuoHANbHOM NesTeNbHOCTH, CB3aHHBIM C MAaTEMaTUKON U €€ MPHUIIOKEHUSIMH, YMEHHEM COBEpIIaTh
OCO3HAHHBII BBIOOp Oyaymieir mpodeccun ©  peamu30BBIBATh COOCTBEHHBbIC JKU3HEHHbBIE IIJIaHbI;
TOTOBHOCTBIO U CHOCOOHOCTBHIO K MAaTeMaTHYeCKOMY OOpa30BaHMUIO U CaMOOOpPa30BAaHUIO Ha MPOTSKEHUU
BCEM >KM3HU; FOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELICHUWU MPAKTHYECKUX 3aa4 MaTeMaTH4EeCKOM
HaIpaBJICHHOCTH.

IK0JI0rn4ecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKON KyIbTYphl, TOHUMAHUEM BIIHSIHUS COIIMATLHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSHUE NPUPOJHOM W COIUAIBHOW Cpelbl, OCO3HAHUEM TJIO0ATBHOTO XapakTepa
AKOJIOTHYECKUX MpoOJieM; OpUeHTallMel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHWUW NJIS pelieHus 3a7ad B



o0nacTu OKpyKarIeld cpepl, TUIAHUPOBAHMS MOCTYIIKOB M OIEHKHM WX BO3MOKHBIX TOCTEACTBUN st
OKpYKaroILlEl Cpeibl.

IleHHOCTH HAYYHOrO0 MO3HAHMS:

c(hOPMUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOMIECTBEHHOW TPAKTUKH, TOHMMaHUEM MaTEeMaTHYeCKOH HayKu Kak cQepbl YelOBEYECKOM
ACATCIBbHOCTH, J3TallOB eé pPasBUTHA W 3HAYMMOCTH MJIA PA3BUTUA HHUBUJIW3alMU; OBJIAJICHUCM S3BIKOM
MaTeMaTUKU U MaTeMaTHYECKOU Ky.HI:TypOfI KaK CpCIACTBOM IIO3HAHUA MHpPA, TOTOBHOCTHIO OCYHICCTBJIATH
IMPOCKTHYIO KU UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHSI IPOrpaMMBI  yueOHOro mnpeaMera «MaremaTtnkay
XapaKTepU3YIOTCS OBJIAJICHHEM YHUBEPCAIbHBIMH HO3ZHAGAMENbHBIMU OCliCEUAMY, VHUBEPCAbHbIMU
KOMMYHUKAMUBHBIMU OCtICIBUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.
1) Vuueepcanvuvie noznasamensmvle Oeticmsus, obecneuusaiom — Gopmuposanue H6a306bIxX
KOZHUMUBHBIX NPOYECCO8 00YyUarowmuxcs (0c8oeHue Memo0o8 NO3HAHUS OKPYHCAIOWe20 MUpd, npumMeHeHue
JI02UYECKUX, UCCTIe008AMENbCKUX Onepayutl, yMmeHul pabomams ¢ uHgopmayuet).
Ba3oBble joruyeckue AeiicTBUsI:
® BBIABIATE M XapaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEeMATHYECKUX OOBEKTOB, MOHSITHIA,
OTHONIICHHA MEXAYy TOHATHSIMH, (HOPMYIUPOBATh OIPEACICHHUS TOHATHH; YCTaHABJIMBATh
CYIIECTBCHHBI MPHU3HAK KIACCHU(PUKAIIUU, OCHOBAHUS I 000OIICHUS M CPAaBHEHUS, KPUTCPUHU
MIPOBOJIMMOTO aHAITN3a,;
® BOCIPHHWMATH, (OPMYIHPOBATE H TPeoOpPa3OBBIBATh CYXKICHHS: YTBEPIAUTEIbHBIC U
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC W OOIIHE; YCIIOBHBIC,

® BBIIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U NIPOTHBOPEYHs B (aKTax, NAaHHBIX,
HAOJIOICHUSIX M YTBEP)KICHUAX;, NpeUarath KPUTEPUW JUIS BBISIBJICHHS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUIA;

e JenaTth BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENIFHO JI0KAa3aTeIbhCTBA MAaTEMAaTUYECKUX YTBEPKIACHUN (TPSMbIE H OT
MPOTHBHOTO), BBICTpaMBaTh apryMEHTANMIO, MPHUBOJAWTH MNPUMEPBI H  KOHTPIPHMEpHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS M BHIBOJIBL;
e BEIOMpaTh CcHOCOO pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BApHUAHTOB pEIICHUS,
BBIOMPATh HAHOOJIEE TIOIXOISAIINHA C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareabLCcKHe AeliCTBUSA:

® UCMOJB30BaTh BONPOCHl KaK MCCICIOBATCIbCKHI WHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIME MPOTUBOpEYrE, NpoOJieMy, YCTaHABIMBATh HMCKOMOE U JaHHOE,
(bopMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATh CBOO IMO3UIUI0, MHEHHE;

® TPOBOJUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIICOBAHUE TIO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTU4eCKOTo 00BEKTa, SBJICHMUS, TIPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;

®  CaMOCTOATENBHO (OpPMYyIHpPOBaTH OOOOUICHHS W BBIBOABI [0 pE3yJbTaTaM IPOBEIEHHOTO

HaOJIIO/ICHUS], MCCIICJIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTh IMOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011LIeHNI;

® [IPOTHO3UPOBATH BO3MOKHOE pa3BUTHE TMpOIECCca, a TAKKE BBIJIBHraTh MPEANONIOKEHHS O €ro

Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ unopmanmueii:

® BBIABIATH JAeUINUTEI WH(GOPMALIMU, NAHHBIX, HEOOXOTUMBIX JUIsI OTBETa HA BOIPOC M JUIA

pelIeHus 3a/1a4H;

e BBIOMpaTh HHGOPMAIUIO U3 UCTOUYHUKOB PA3NUYHBIX TUIIOB, AHATTU3UPOBATh, CUCTEMATU3HPOBATh

Y UHTEPIPETUPOBATH HH(POPMAIIHIO PA3TUYHBIX BUAOB U (GOPM MPEICTaBICHHUS,

® CTPYKTYpUpOBaTh HMH(OPMAIHIO, MPEICTABIATh €€ B Pa3IUYHBIX (opMax, WILTIOCTPHUPOBATH

rpagpuyecKu;



OLICHUBATh HAI&KHOCTD MH(POPMALIUH IO CAMOCTOSTENILHO COPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbLE OCUCMEUs, 00eCneuusaron chopmuposaHHoCns COYUAIbHbLX
HABLIKOB 0OVUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATL U q)OpMy.HI/IpOBaTL CY)XICHHA B COOTBCTCTBHUU C YCJIOBUAMU U LCIIAMHU O6H.[€HI/I$I;
sSICHO, TOYHO, 'PAMOTHO BBIPpA’KaThb CBOIO TOYKY 3pPpCHUSA B YCTHBIX U IMMCbMCHHLIX TCKCTAX, 1aBaTh
IIOSICHEHHUS 110 X0y peUIeHUs 3a/1a4i, KOMMEHTUPOBATh IIOJyYEHHBIN PE3yJIbTarT;

B X0JIe 00CYX/IEHUS 33JaBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOM TeMBI, POOIEMBI, peraeMoi
3aa4M, BBICKA3bIBATbL HJCH, HALCJICHHBIC HA IIOMCK PCHICHUSA; COIIOCTABJATL CBOU CYXICHUSA C
CYXKACHUAMU [PYIrux YYaCTHUKOB Jgualiora, O6Hap}I)KI/IBaTI) pasindue U CXO0ACTBO HO3I/IIII/II71; B
KOPPEKTHOH (hopMe GOopMyTHUPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

MMpCaACTaBJIATH PE3YJIbTAThI PCIICHUA 3aJa4u, OKCIICPUMCHTA, HuccCiIe10BaHusAd, IMPOCKTA,
CaMOCTOSITEJILHO BBIOMPATh (pOpMAT BBHICTYIUICHUS ¢ YU4ETOM 3aJ1ad MPE3CHTAIIMH U 0COOCHHOCTEN
ayJIUTOPHUH.

CoTpyaHU4€CTBO:

MIOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAJIbHON pabOThI MPU PELLIECHUU
yueOHBIX 3a/la4y; NPUHMMATH 1eJb COBMECTHOM JEeSTENIbHOCTH, IUIAHUPOBATh OpPraHU3aALUIO
COBMECTHOM palOThI, paclpeneisiTb BUAbI padOT, JOroBapuBaThbcs, OOCYKIaThb MpPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX Gopmax paboThl (00CykeHusI, 0OMEH MHEHUMN, «MO3TOBbIE IITYPMbI»
U WHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTUMH YJIeHAMU
KOMaH/Ipl; OIIGHMBAaTh KayecTBO CBOEro0 BKJIaJa B OOMUH NOPOAYKT IO KPUTEPUSIM,
c(OpMyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynsamuenvle Oeiicmeus, obecneuugaiom  HopmMuposaHue  CMbICIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanus:

COCTaBJIIAT IJIaH, AJITOPUTM PELLIEHUS 3a1a4H, BHIOUPATh CIOCO0 pEHIeHHs ¢ Y4ETOM UMEIOIINXCS
pPECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU I[IO3HABATEJIBHON pe(IEeKCHH KaK OCO3HAHUS COBEpIIAaeMbIX JIEHCTBUN U
MBICIIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB; BIAAETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

MPeBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTh IIPU PEIICHUH 33Ja4d, BHOCUTh KOPPEKTUBBI
B JICATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISBJICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHUSIM, OOBSCHATH NMPUUYMHBI TOCTHKEHUS WU
HEJOCTHKEHUS PE3YIbTATOB JIEATEIbHOCTH, HAXOUTh OIIMOKY, /1aBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBaTh NOHATHIMU: TOUKA, IPsIMasi, INIOCKOCTb.

IIpuMEHATh aKCMOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX MPHU PEILICHUH T€OMETPUUYECKUX 3aau.

OnepupoBaTh NOHATUAMU: MAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE paclojOKeHNe MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYIPAaHHBIN yroJl, TpaHU JIBYTPAHHOTO yria, pedpo ABYTPaHHOTO YIiia;
JMHEWHBIA yroJj IByrpaHHOTO yIJia; TpajlycHasl Mepa JABYTPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMTYKIBIH MHOTOTPAaHHMK, SJIEMEHTBI
MHOTOI'paHHHKA, TPABUIIbHBIN MHOTOI'PaHHUK.



Pacnio3naBate  OCHOBHBIE BHJIBI MHOTOIPAaHHHMKOB (MHMpaMuja; NpU3Ma, MPSMOYTOJBHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTb MHOTOTpPaHHHKH, BBIOMpas OCHOBaHMA Ui KiacCU(UKAIMH (BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; TIPAaBWIbHBIE MHOTOIPDAaHHUKH; TpSAMbIE U HAKIOHHBIE IPU3MBI,
[apaJuIeIeNUIIe/Ibl).

OnepupoBaTh NOHATUSAMU: CEKYIIAs MJIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEI0B.

Crpouthb ceueHuss MHOTOTPAaHHUKOB METOJOM CJIENOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PHUCYHKOB MPOCTBIX 0OBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HAXOXKAEHUE TEOMETPHUYECKIX BEIMYHH 110 00pasliaM WK alrOpUTMaM, IPUMEHSIS
U3BECTHBIE AHAJTUTHYECKUE METOJbl NPU PEUICHUM CTaHAAPTHBIX MAaTeMAaTUYECKUX 3ajady Ha BBIYMCIECHUE
paccTOSsHUM MEXJy JBYMs TOYKaMH, OT TOYKM JO MPsAMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAOIIIUMHUCS TIPSIMBIMH.

Pemats 3ajaun Ha HaXOKJEHHE T€OMETPUUYECKUX BEJIMYMH O 00pa3liaM WM alropuTMam, IpUMeHss
M3BECTHBIE AHAJMTHYECKHUE METOJIbl MPH PEIIEHUH CTaHJAPTHBIX MAaTeMAaTUYECKUX 3aJad Ha BBIYUCIIEHUE
YIJI0B MEXAY CKPELIMBAIOIIMMUCA TPSAMBIMHM, MEXAY HPSIMOW M IUIOCKOCTBIO, MEXIY IJIOCKOCTSMH,
JIBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOTPAaHHMKOB (IpuU3Ma, NHpaMuia) cC
MpUMEHEHHEeM (OpMyI; BBIYUCIATH COOTHOLIEHUS MEXIy IUJIOMAASIMH TOBEpPXHOCTEH, OO0bEMaMH
MOJA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHIATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IUNIOCKOCTh CUMMETPUU; LIEHTD,
OCb U INIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M  HHTEPHPETUPOBATH HMHAOPMALKIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axThl Ui PElICHUS CTEPEOMETPUYECKHX 3ajad, IMPearoJiararonmx
HECKOJIBKO LIaroB peIleHUs, €CJIN YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU (opMe.

[IpuMeHnsaTH NpocTeiiiine NporpaMMHBIE CPEJCTBA M ANEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI TIPH
pELIEHNH CTEPEOMETPUYECKUX 3a/1au.

[IpuBoauTE NpHMEpbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HM, paclo3HaBaTb
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJydyeHHbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh PEATbHBIC CUTYallMM W NPUMEHSTh
U3yYeHHbIE MOHATUSA B HpOIlEcCce IOMCKA PEHIEHUS MaTeMaTU4ecKH CHOPMYIUPOBAHHON MpPOOIEMBI,
MOJICIUPOBATh PpEAIbHbIE CHUTYallMd Ha S3bIKE TI'E€OMETPUH, MCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
HCIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHH M TEOpeM, ammnapara aiareOpsl; pelaTbh NpakKTUYECKHe 3aJauH,
CBSI3aHHBIE C HAX0KJICHUEM I'€OMETPUUECKIX BEJIINYHH.

11 KJIACC

OmnepupoBaTh MOHSATUSIMU:  IMJIMHIPUYECKAsh MOBEPXHOCTh, OOpa3yoIlue UIMHIPUYECKOI
HOBEPXHOCTH; IMIMHAP, KOHHYECKas MOBEPXHOCTh, OOpa3yrolye KOHHYECKOW IOBEPXHOCTH, KOHYC;
cepuueckast MIOBEPXHOCTb.

Pacrnio3HaBath Tena BpateHus (LIIHHADP, KOHYC, cdepa U mmap).

OOBACHATH CHOCOOBI TIOJIYYCHHS TEJ BPAILICHHUSI.

KnaccudumupoBars B3anMHOE pacnosiokeHne cepbl U MI0CKOCTH.

OmepupoBaTh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; IapoBON
CIIOi, OCHOBAaHHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOST; IIAPOBOI CEKTOP.

Berancnsate 00bEMBI M TUTONIAIN TOBEPXHOCTEH TEN BPAILCHHUS, TEOMETPUIECKUX TeJ C TPUMEHEHUEM
bopmyi.

OmnepupoBaTh NOHATHAMH: MHOTOTPaHHHK, BIIMCAHHBIN B cepy U OMMCAHHBIN OKOJIO cepsl; chepa,
BITMCAHHAsi B MHOTOT'PAHHHK WIIU TEJIO BPALICHUSI.

BBIUHMCISTE COOTHOIICHUS MEXKIY TUIOMIAIIMH TOBEPXHOCTEH N 00BEMaMU OJJOOHBIX TEI.

N300paxars u3ydaeMbie GUTyphl OT PYKH H C IPUMEHEHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBImoyHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHJ CBEPXY,
cOOKYy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAL[CHUSL.



W3BnekaTb, WHTEPHPETHPOBATH M  MpeoOpa3oBbIBaTh HHGPOPMALHKIO O MPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (PUTYypax, MPEACTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmomHaTh I[CﬁCTBPISI CJIOKCHU BCKTOPOB, BBIYUTAHHA BCKTOPOB M YMHOXCHUS BCKTOPA HA YHUCIIO,
0OBSICHATH, KAKAMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATH PaBUIIO MapaJLIEIIECINIIC .

OnepupoBaTh MOHATUSAMU: JEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTODA,
PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI MCKAY BCKTOpAMH, CKAJIAPHOC NPOU3SBCACHUEC BEKTOPOB,
KOJIJIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPHBI.

Haxonute cymMmmy BEKTOPOB U IPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOPAMH, CKaISIPHOE
MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3azaBaTh IUIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs reomerpuueckue (akTbl s PEHIEHHs] CTEPEOMETPHUYECKUX 3a/ay, MpeArnosararoimx
HCECKOJIBKO MIaroB pCIICHUsA, €CJIN YCIOBUS IPUMCHCHUS 3a/IaHbI B SIBHOM (1)OpM€.

Pemrate npocreiinne reoMeTpuyecKre 3a/1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPANMHATHOTO METOA.

Pemars 3aJadl Ha J0Ka3aTCJIbCTBO MaTEMaTHYCCKUX OTHOIIEHUMN M HaXO0XACHUEC I'COMCTPUICCKHUX
BCINYHUH IIO0 06pa3uaM WK alroputMam, MOPUMCEHAA H3BCCTHBIC MCTOABI IMPU PEIICHHUU CTAaHAAPTHBIX
MaTeMaTHYECKHX 3a/1a4.

[IpuMeHnATH mpocCTENIINE NPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU
pELIEHUN CTEPEOMETPUYECKUX 3a1ad.

[IpuBoUTE mpHMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M JKU3HHM, PACIO3HABAThH
MIPOSIBJIEHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha IMPAKTUKEC. aHAJIM3UPOBATh PCAJIbHBIC CUTyallUd U IIPUMCHATH
M3y4YEHHBIE TOHSTHUS B TMPOIECCE TMOWCKA PEIICHUS MaTeMaTH4YeCKh CHOPMYIUPOBAHHOW MPOOIEMBI,
MOJIENIMPOBATh PEAJbHBIE CUTYyallMM Ha S3bIKE TI'E€OMETPHH, HCCIEI0BAaTh TMOCTPOCHHBIE MOJEIN C
UCIOJb30BAHUEM F€OMETPUYECKUX MOHATHH M TEOpeM, ammapara ajareOpsl; pelaTh NpaKTHUECKUe 3a]auu,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUYECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimmyecTBo yacos DJIeKTPOHHBIE Yu4er padoueit
Ne HanmeHnoBaHue pa3iesioB U TeM (uudposbie) NPorpaMmbIl
KoHTtpoasHbie
n/n NporpaMmbl Bcero 6 o0pa3oBaTe/IbHbIE pocniutanus (PIIB),
PaooOTRI pecypchbl KO/ U3 MOIYJIsA
nporpammsi 3.4.
https://skysmart.ru 1,2,3,41,5.3,55,513,
1 BBezenue B crepeomerpuio 10 https://uchi.ru 5176.1,6.2,51,52,53,
https://resh.edu.ru 5.11,5.12,5.15,5.16
II https://skysmart.ru 1,2,3,41,53/55,586, 6.1,
2 PAMBIE U IIIOCKOCTH B POCTPAHCTBE. 12 1 httos//uchi rg 6.2, 5.1 5.2,53, 511, 5.12
[TapannensHOCT MPSMBIX U ITIOCKOCTEH hitps://resh.edu.ru 515, 5.16
https://skysmart.ru 1,2,3,4.2,52,53,56,513,
3 [TeprieHAMKYISAPHOCTH TPSMBIX U 12 https://uchi.ru 5.15,6.1,6.2,5.1,5.2,5.3,
IUIOCKOCTEH https://infourok.ru/ 511,5.12,5.15,5.16
https://resh.edu.ru
https://skysmart.ru 1,2,3,42,54,5.6,5.18,6.1,
4 v 10 . https://uchi.ru 6.2,5.1,5.2,5.3,5.11, 5.12,
1Bl MEK]Ty IPSAIMBIMU U TUIOCKOCTSIMHU
Ay p https://infourok.ru/ 515,516
https://resh.edu.ru
https://skysmart.ru 1,2,3,41,53,55, 5.6, 5.16,
5 MHororpaHHHK! 11 1 https://uchi.ru 6.1,6.2,51,52 53 511,
https://resh.edu.ru 512,515
https://skysmart.ru 1,2, 3,4.2,54,5.6,5.10,
6 OGBEMBI MHOTOIPAHHUKOB 9 1 https://uchi.ru 518,6.1,62,51 52,53,
https://resh.edu.ru 5.11,5.12,5.15,5.16
7 [ToBTOpEHME: ceueHUs, PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5



https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://infourok.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://infourok.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/

11 KJIACC

KoimyecTBo yacos DJIeKTPOHHBIE Yu4er padoueit
No n/m HanmeHoBaHMe pa3/ie/1i0B U TeM KoHTpobbIe (uudposbie) IPOrpaMMbl
MPOrpamMmbI Bcero o0pa3oBare/ibHbIE Bocnutanus (PIIB),
padoTsI pecypchbl KO/ U3 MOIYJIsA
nporpamMmbi 3.4,
https://skysmart.ru 1,2,3,4.1,5.3,55,513,
Tena Bpamenns 12 https://uchi.ru 5.17,6.1,6.2,5.1,5.2,53,
https://resh.edu.ru 5.11,5.12,5.15,5.16
https://skysmart.ru 1,2,3,41,53,55,5.6,6.1,
OOBEMEI TEN 5 1 https://uchi.ru 6.2,5.1,5.2,5.3,5.11, 5.12,
https://resh.edu.ru 5.15,5.16
https://skysmart.ru 1,2,3,42,52,53,5.6,5.13,
BekTopsI 1 KOOpAMHATHI B 10 1 https://uchi.ru 5.15,6.1,6.2,5.1,5.2, 5.3,
MPOCTPAHCTBE https://infourok.ru/ 5.11,5.12,515,5.16
https://resh.edu.ru
https://skysmart.ru 1,2,3,42,54,56,5.18,6.1,
[ToBTOpeHnue, 0606mICHNME, 7 1 https://uchi.ru 6.2,5.1,5.2,53,511,512,
CHCTEMATU3aIs 3HAHUH https://infourok.ru/ 5.15,5.16
https://resh.edu.ru
OBIIEE KOJIMYECTBO HACOB I1O
[TPOTPAMME 34 3



https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://infourok.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://infourok.ru/
https://resh.edu.ru/

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Ko .
HpoBepsIEMOro IIpoBepsiembIe Npe/IMeTHbIE Pe3YILTATLI 0CBOEHHS OCHOBHO
0o0pa3oBaTe/IbHOI MPOrpaMMbI Cpe/IHero 001ero oopa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMH: TOUKA, IPsIMast, INIOCKOCTh
[IpuMeHSTP aKCHOMBI CTEPEOMETPUM W CIEACTBHA W3 HUX TPH PEIICHUU
1.2 TeOMETPUUIECKUX 3a1a4
73 OmnepupoBaTh MOHATHUSAMU: MAPAICIBHOCT M MEPIEHINKYISIPHOCTD MPSIMBIX H
' IIJIOCKOCTEN
74 KnaccupummpoBarh  B3aMMHOE  paCIOJIOKEHHE TIPSAMBIX W TUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUSMU: TBYIPAaHHBIH YTOJI, TPaHW JBYTPAHHOTO yIia, pedpo
7.5 JBYTPAaHHOTO yIVIa, JIMHEMHBIA yroJl JBYTPAHHOTO yIya, TIpagycHas Mepa
JIBYTPaHHOTO yTJia
76 OnepupoBaTh  MOHSTUSMH:  MHOTOTPAaHHHK,  BBITYKIBIA W HEBBITYKIIBIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTpPaHHUKA, TIPAaBUIIbHBI MHOTOTPAaHHHUK
77 PacmoznaBate  OCHOBHBIE  BHIBI ~ MHOTOTPAaHHUKOB  (IMpaMuia, TPH3MAa,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
KnaccuduimpoBare MHOTOTpaHHMKH, BBIOMpPAs OCHOBAHMS MAJsl KJIacCH(pUKALUU
7.8 (BBIMTyKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPaBWIbHBIE MHOTOIPaHHUKU,
MPsIMBbIE U HAKJIOHHBIE TPU3MBI, TapaJUIeIICIHUIIE IbI)
79 OnepupoBaTh MOHATUSIMU: CEKYIas MIOCKOCTh, CEYeHIE MHOTOTPAHHUKOB
710 OOBACHATD NPUHLMUIIBI IOCTPOEHUSI CEUEHUN MHOTOTPAHHHUKOB, MCHOJIb3YSI METO]
’ CIEI0OB
Crpouth cedyeHHss MHOTOTPAHHUKOB METOJOM CJICJOB, BBIIOJIHATH (BBIHOCHBIC)
711 IJIOCKUE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEpPXY, COOKY,
CHH3Y
Pematp 3amaum Ha HaxOXIEHHE T'€OMETPUYECKUX BEIUYMH IO oOpaslaM WiIH
aIropuT™MaM, TMPUMEHSS H3BECTHbIE AaHAIUTUYECKHE METOAbl IPU PEIICHUU
7.12 CTaH/IAPTHBIX MATEeMAaTUYECKUX 3aJ]au Ha BBIYHUCIICHHE PACCTOSHUN MEXAY BYMS
TOYKaMH, OT TOYKH JI0O TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIUBAIOIIUMHUCS MPSIMBIMU
Pematp 3amaunm Ha HaxoXJAEHHE TEOMETPUYECKUX BEIUYMH IO 00OpaslaM WiId
QIrOpUTMaM, TMPUMEHSS W3BECTHbIE AaHAIUTHUYECKHE METOJbl MpPHU pPElICHUU
7.13 CTaHJAPTHBIX  MAaTeMAaTUYECKUX 3aJad Ha  BBIYHCICHHE YIIIOB  MEXKIY
CKPEUIMBAIOIIUMUCS OPSAMBIMHM, MEXIy TMpsIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYT'PaHHbBIX YIJIOB
Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (TIPHU3Ma,
7.14 nupamMmMja) ¢ TOpUMEHeHHeM  (GOpMyJ, BBIUMCIATH  COOTHOIICHHS — MEXKIY
IUIOIAASIMUA TOBEPXHOCTEH, 00BEMaMU IOJJOOHBIX MHOTOI'PaHHUKOB
OnepupoBaTh NOHATHSAMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTh
.15 CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekats,  npeoOpa3oBbIBaTb M HHTEPIPETUPOBATH  HMH(poOpMaLUio O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha 4YepTeXax U

pUCYHKaX




[TpumensTh reoMmeTpudeckue (GaxThl JUIS PEHICHUS CTEPEOMETPUYECKUX 3ajad,
7.17 MIPEATOJIArarUX HECKOJIBKO 1Iar0B PELICHUs, €CIIU YCIOBHS IIPUMEHEHUS 3a/1aHbl
B SIBHOM (popme
718 [IpumensTs IIPOCTEHIIINE [IpOorpaMMHBIE CpeacTBa u JJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3314
719 [IpuBoaMTH TpUMEpPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE U KU3HH,
' pacrno3HaBaTh MPOSIBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE
[IpuMeHsTP TONMYYCHHBIE 3HAHWA HAa TPAKTHKE: aHATU3UPOBATh pEalbHbIC
CHUTyallud W TPUMEHSTh HW3YYEHHBIE TIOHSATHS B TIPOLECCE IOWCKA PEIICHHS
790 MaTeMaTH4ecKd cHOopMyTUpOBaHHONH MPOOJIEMBI, MOJCIHPOBATH pPEAIbHBIC
CUTyallud Ha fA3bIKE T'E€OMETPUH, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHNEM T€OMETPUUECKUX MOHATHI U TeOopeM, arrapara ajaredpsl, pemarhb
MIPaKTUYECKHE 3a]1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUYECKUX BEIUYNH
11 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOCHHUS 0CHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMBbl cpe/iHero 0011ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaThb  NOHATUSAMM:  LWIMHIpUYECKass  TMOBEPXHOCTh,  OOpasyrolue
6.1 UMIMHAPUYECKON IIOBEPXHOCTH, HUIMH]P, KOHWYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHHUYECKOW MOBEPXHOCTH, KOHYC, cepruyecKkasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpareHus (IUIMHIP, KOHYC, cdepa u map)
6.3 OOBICHATH CIIOCOOBI MTOTYYEHUS TE BPAILICHUS
6.4 KiaccuduimupoBaThs B3auMHOE pacmofioskeHue cepbl U IITOCKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTAa, BBICOTA
6.5 CErMEHTa, IIApOBOM CIIOH, OCHOBAHUE IIapOBOTO CJIOS, BHICOTA IIAPOBOIO CJOS,
IapOBOM CEKTOP
Boruncnsate 00bEMBI M IJIONIAIM OBEPXHOCTEH TEJ BpallleHUs, T€OMETPUUYECKUX
6.6 TeJN ¢ IpUMEeHeHueM (hopMy
6.7 OnepupoBaTh MOHATHSIMHU: MHOTOT'PAHHUK, BIIMCAHHBIA B cepy U OMHMCAHHBIN
' oKoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BpPaIllCHUS
6.8 BbluncasTe  COOTHOHIEHUS MEXIy IUIOIIAAsIMU TIOBEpXHOCTEHl © oObEéMamu
) IMOJOOHBIX TEN
6.9 N300paxkats n3yyaembie GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BoinonHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHHS Tell BpallleHus
W3Bnekat,  MHTEPIPETHPOBATH U NPeoOpa3oBbIBaTh  MHPOPMAIMIO O
6.11 IPOCTPAaHCTBEHHBIX I'€OMETPHUECKUX (Urypax, NMPEICTABICHHYIO Ha YepTexax M
PHCYHKax
[IpumensaTh reomerpuueckue (akThl I pEIIEHUs CTEPEOMETPHUECKUX 3ajad,
6.12 IPENoIararoIiiX HECKOJIbKO IIaroB peleH s, €ClIy YCIOBHs IPUMEHEHUS 3a/IaHbl
B SIBHOU (opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE AEHCTBUS CIOXKEHUS BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXKCHHS
' BEKTOPa Ha YHCIIO0, OOBACHATh, KAKUMU CBOWCTBAMU OHM 00JIa1at0T
6.15 [TpuMeHsTH MpaBUIIO NapayjIeNenuIea NPy CI0KEHUH BEKTOPOB




6.16

OnepupoBaTh MOHATUSAMU: JAEKAPTOBBl KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXIy
BEKTOpaMHM, CKaJISIPHOE NIPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI

Haxomuth cymmy BEKTOPOB W MPOM3BEACHHE BEKTOpAa HAa YHCIO, YrOJd MEXIy

6.17 BEKTOpPaMM, CKaJSIPHOE IPOM3BEICHME, pPaCKIaJblBaTh BEKTOp 10  JIBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3a1aBaTh INIOCKOCTh YPAaBHEHHEM B ICKAPTOBOM CHCTEME KOOPAWHAT

6.19

Pemats HpOCTeﬁHII/Ie TCOMCTPUUCCKHUEC 3aJa4yd Ha [MPUMCHCHUC BCKTOPHO-
KOOpAWHATHOT'O METOJa

Pemrate 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKHX OTHOILICHUM U HaX0XJICHUC

6.20 F€OMETPUYECKUX BEJIMYMH M0 00pa3laM WM aaropuTtMaM, NMpUMEHSS H3BECTHBIE

MCTOJbI TP PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKHX 3a1a4

6.21

[IpumensTs IIPOCTEHIIINE [IpOrpaMMHBIE Cpencrna u JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

HpI/IBOI[I/ITB MMPUMEPbI MATEMATHYCCKUX SaKOHOMepHOCTeﬁ B IMPpUPOAEC W KU3HU,
pacmo3HaBaTh NPOABJICHUC 3aKOHOB rCOMETPHU B UCKYCCTBE

6.23

[IpuMeHATH MONy4YEeHHBIE 3HAHWA Ha NPAKTUKE: AaHAIM3UPOBATH pPEAbHBIC
CUTyallUM M IIPUMEHATh W3yYEHHBIE IIOHATHS B IIPOLIECCE IOHUCKA PEIICHMS
MaTeMaTH4ecKu CcHOpMYIHpPOBAaHHOW MpOOJIEMBbl, MOJEIUPOBATh peajbHbIE
CUTyallUM Ha S3bIKE TEOMETPHUM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHUEM I'€OMETPUYECKUX MOHATUN U TEOpeM, anmnapara aareOpbl, pemarb
[IPAKTUYECKUE 3aa41, CBA3aHHbBIE C HAXOXKICHUEM T€OMETPUYECKUX BEIUYUH

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

I'eomerpust

7.1

OCHOBHBIC TTOHATHS CTEPCOMETPHUH. Tqua, npsAMas, IJI0OCKOCTb, IIPOCTPAHCTBO. ITonstre 00
AKCHUOMATHYCCKOM IIOCTPOCHUHU CTECPECOMETPUU . AKCHUOMBI CTECPCOMETPUHN U CIICACTBUA U3 HUX

7.2

Bzanmuoe PpacCIioJIOKCHHUE IPIAMBIX B IIPOCTPAHCTBC: IMECPECCKAOIHECA, IMapalJICIIbHBIC U
CKPCIIUBAOIIHUECCA IIPAMBIC. HapaJ'IJ'IeJIBHOCTB NpsAMBIX H INIOCKOCTEH B IIpOCTPAHCTBC!
mapayiCJIbHBIC IIPAMBIC B IIPOCTPAHCTBC, I1apaUICIIbHOCTDb TpéX IPpsAMBIX, MMapPaJJICIIbHOCTDb
HpﬂMOfI U TJIOCKOCTH. YTIBI C COHaIIpaBJICHHbBIMU CTOPOHAMHU, YIOJI MCKAY IMPSIMBIMU B
IIpOCTPaHCTBC. HapaJ'IJ'ICJ'IBHOCTL IUIOCKOCTEH: mapauiCjibHbIC  IIJIOCKOCTH, CBOMCTBaA
ImapayiCJIbHbIX MJIOCKOCTEH. HpOCTGﬁIlIPIG IMPOCTPAHCTBCHHLIC (1)I/Il"prI Ha IINIOCKOCTH:
TETPAdp, KY6, mapajiiCICIIIICa, ITIOCTPOCHUC CceueHH I

7.3

[lepneHIMKYIAPHOCTD NMPSAMOM U IUIOCKOCTH: MEPIEHAUKYISIPHBIE NPSIMbIE B IIPOCTPAHCTBE,
IpsiIMble MapajjielibHble U MEepHeHIUKYISIPHbIE K MIOCKOCTH, NMPHU3HAK MEPIEeHANKYISAPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeEMa O MPsSMOM MNEpPHEHAMKYISIPHOM IUIOCKOCTH. YTJbl B
IIPOCTPAHCTBE: YroJl MEXAYy NpsMOM M IUIOCKOCTBbIO, JBYIPAHHBIM yroJl, JIMHEHHBIA Yrou
IBYIrpaHHOro yria. lleprmeHauKynsp ¥ HaKJIOHHBIE: PACCTOSHHUE OT TOYKH A0 IUIOCKOCTH,
paccTositHMe OT MNpsMOM /10  IJIOCKOCTH, TMpoeKuus ¢GUrypsl Ha  IUIOCKOCTb.
[lepneHIUKYIApHOCTh IUIOCKOCTEM: NpPHU3HAK MNEPHEHIUKYIIPHOCTH JBYX IUIOCKOCTEM.
Teopema o Tp€x nmepneHAUKyIIpax
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Ilonstue MHOTOrpaHHHKa, OCHOBHBIC 3JICMCHTBI MHOTOI'paHHUMKA, BBIITYKJIBIC W HCBBIITYKIIBIC
MHOTI'OIpaHHUKHU, pa3BépTI<a MHOT'OI'paHHHKA. HpI/ISMaI N-yrojpHas TMpU3Ma, TpaHH U
OCHOBAHMA MPU3MBI, IpsAMasaA U HAKJIOHHAA IMPU3MBI, OOKOBas M MOJIHAS MOBCPXHOCTH ITPHU3MEI.




[Tapannenenunen, IpsMOYroJIbHBIN NapajuieJenunesn U ero ceoicrea. Ilupamuaa: N-yronapHas
nUpaMuza, TpaHH M OCHOBAaHUE NHpaMU[bI, OOKOBask M TOJIHAS MOBEPXHOCTH IMUPAMUJIBI,
IpaBWJIbHAsE W Yyceu€HHas MNupaMuaa. OJIEMEHThl Hpu3Mbl M nupamuzabl. [IpaBuibHble
MHOTOTPAaHHUKU: MOHATHE MPaBUIBHOIO MHOTOTpaHHMKA, MpaBUiIbHAS IpU3Ma U MpaBUIIbHAL
nMpaMuzia, IpaBWIbHAas TpPEyrojibHas NHpaMuJa M NpPaBWIbHBIA  TeTpa’ap, Kyo.
[IpencraBienre O IMpaBUIIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’dJp U HUKOCadapyrue

Ceuenust IpU3MbI U TUPAMUIBI

7.5

CuMMeTpusi B IHpPOCTPAHCTBE: CUMMETpPUS OTHOCHUTEIBHO  TOYKH, IMPSAMOM, IUIOCKOCTH.
DneMeHTbl CUMMETPUU B TUpaMuax, napaieienunenax, IpaBuIbHbIX MHOTOTpaHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, amaroHanu, yribl. [lnomans OGokoBoi
IIOBEPXHOCTH M IIOJHOW IOBEPXHOCTH MPSMOM NPU3MBI, IUIOIIAJb OCHOBAaHHW, Teopema O
OOKOBOM TMOBEPXHOCTU MpsiMOi Tpu3Mbl. [lmomiags OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MpaBUJIBHON NMUpaMUbl, TEOpeMa O IUIoIaau yceu€éHHOM mupamuiabl. [lonsarue o6 oObEMe.
O06bEM nupamu/Ibl, IPU3MBI

1.7

[lonoOuele Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IJIOWAASIMH  IOBEPXHOCTEM,
00BbEéMaMu OJOOHBIX TeEJ

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuuaapuyeckass  MOBEPXHOCTb, OOpasyrolue UWIMHAPUYECKOH  IMOBEPXHOCTH,  OCh
IUJTUHIpUYEeCKO moBepxHoCcTH. [{umuHIp: ocHOBaHUS B OOKOBas MIOBEPXHOCTH, 00pa3yromas
1 OCh, TUIOIIAIb OOKOBOH M TIOJIHOM TOBEPXHOCTH

6.2

Konnueckass mnoBepxHOCTb, OOpa3yromue KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYecKoi moBepxHocTU. KoHycC: ocCHOBaHME UM BepuIMHa, oOpasyomias U OCh, IUIOLIA/b
OOKOBOM W TMOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yloliyue ¥ BBICOTA, OCHOBAHHS U
OOKOBAas TOBEPXHOCTH

6.3

Chepa um map: mneHrp, paauyc, AMAMETp, IUIOWAAb MOBEPXHOCTH cdepbl. B3aumuoe
pacnoJiokeHue cdepbl U IMI0CKOCTH, KacaTeabHas IIIOCKOCTh K cepe, miomans chepbl

6.4

N300pakenue Ten BpallleHus Ha MI0cKocTu. Pa3BépTka MMIMHIpa U KOHYCa

6.5

KomMOunamuu ten BpamieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBINA OKOJIO cdephl,
cdepa, BMcaHHasi B MHOTOTPAHHUK, WJIHM TEJIO BpallleHUs

6.6

[Tonsatue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPAMOYTOJIHLHOTO
napajuienenunena u ciaeactsus u3 He€. O0bEM nminHApa, koHyca. OO0BEM IIapa U MiIonaab

cepsl

6.7

[lomobusie Tema B mpocTtpancTBe. COOTHOLICHHUS MEXIY IJIOUIAIIMH  TOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuenus nunuHApa (MapasiebHO U MEPIEHAUKYISIPHO OCH), CEYeHHs KOHYyca (MapajuiebHOe
OCHOBAaHUIO U MPOXOJsIIliee Yepe3 BEepIIUHY), CeUeHuUs 1apa

6.9

BeKTOp Ha IIUIOCKOCTU U B IIPOCTPAHCTBC. CnoxxeHrue ¥ BBIYHUTAHUC BCKTOPOB. YMHOKEHHE
BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa IO TpeM HCKOMIUJIAHApPHBIM BCKTOPAaM. HpaBI/IJ'IO
apaJjureJCnuIcaa. Pemienue 3ala4, CBA3aHHBIX C TPHUMCHCHUCM IIpaBHII JEHUCTBUH C
BCKTOpaMU

6.10

HpﬂMOYTOJILHaH CUCTCMa KOOpAWHAT B IIPOCTPAHCTBC. KOOp,Z[I/IHaTH BCKTOpA. HpOCTCI\/’IH_II/Ie
3alauyu B KOOpJAWHAaTax. Yron MCKAY BCKTOPAMMU. CKaJ'I}IpHOC IMPOU3BCACHUC BCKTOPOB.
Brrunciaenue YIJI0B MCXKIAY MPAMBIMH U IJIOCKOCTAMMU. KOOleI/IHaTHO-BCKTOpHHﬁ MCTOH IIpU
PCHICHUU T'COMCTPUYICCKHUX 3a1a4




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI CPEJTHEI O

OBLIEI'O OBPA30OBAHUSA
Kona .
HpoBepsIEMOro IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pe3y/1bTaTaM 0CBOEHUsI OCHOBHOIi
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
TpeOoBaHuUs P porp pen B P

Bnagenue wmeronamm J0Ka3aTeNbCTB, aNTOPUTMaMU pEUICHHs 3ajay; YMEHHUE
(dbopMynHpOBaTh M ONEPUPOBATH TMOHSATHAMHU: ONpEICICHHE, AaKCHOMa, TEOpEMa,
CIICZICTBUE, CBOWMCTBO, TNMPH3HAK, J0KA3aTEIbCTBO, PABHOCHIIBHBIE (DOPMYITHPOBKH;
NPUMEHATh UX; yMeHHe (OpMyaupoBaTb oOpaTHOE U  MPOTHBOIOJIOKHOE
YTBEpKJEHHE, MPUBOAUTH NPUMEPHl M KOHTPIPUMEPHI, HCIOJIB30BATH METO
MaTeMaTH4eCKOW HMHAYKIMHM; TPOBOJUTH JOKA3aTelbHBIE PACCYXKACHUS TpHU
pelIeHnH 3a/ay, OLIEHHWBATh JIOTUYECKYIO MPAaBUIBHOCTb PACCYXACHUN; YMEHHUE
ONEepUpOBaTh  MOHATHSMH:  MHOXKECTBO,  IMOJMHOXECTBO,  ONEpallUud  HaJ
MHO>KECTBAMU; YMEHHE HCIO0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIN amnmapar yis
OTMCAHUs PEAIbHBIX MPOLECCOB U SBJIEHUM M MPH PEUICHUH 3a/1a4, B TOM YHCIIE U3
IPYrux yueOHBIX MpPEeIMETOB; YMEHHUE OINEpHpOBaTh MOHITUSIMU: Tpad, CBA3HBIN
rpad, aepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHME 3aJlaBaTh M OMUCHIBATH I'padbl
Pa3IMYHBIMU CIIOCOOaMU; UCII0JIb30BATh Tpadbl MIPH PEIISHNUH 3a1a4

YMeHue onepupoBaTh NOHSTHUSMU: HATypajdbHOE YHCIIO, IEJI0E€ YHUCIO, CTEHEeHb C
LIETBIM TIOKa3aTeleM, KOPEeHb HATypajdbHOW CTENEeHH, CTENEeHb C PallMOHAIBHBIM
MoKasaresieM, CTeNeHb C JCHCTBUTENbHBIM IOKa3aTesaeM, JIorapudm 4Yucia, CHHYC,
KOCHHYC W TaHTE€HC IPOM3BOJILHOTO YHCJIA, OCTaTOK M0 MOJAYJIO, palMOHAaIbHOE
YHCII0, UPPAIMOHATIBLHOE YUCIIO, MHOYKECTBA HAaTypalbHbIX, IIEJIBIX, PAllMOHAIbHBIX,
JNEMUCTBUTENBHBIX YMCEN; YMEHUE HCIIOIb30BaTh NPU3HAKU JIEIUMOCTH, HAMMEHbIINN
o0l nenuTenb U HaMMEeHblee o01ee KpaTHoe, anroput™M EBkinaa npu pemieHun
3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMUA CHCTEMaMU CUHCIICHHS; YMEHUE
BBITIOJIHATH BBIUMCIICHHUE 3HAYCHHUM U MpeoOpa3oBaHus BBIPAKEHUI CO CTENEHAMU U
norapugmamu, MpeoOpa3oBaHus APOOHO-PALMOHAIBHBIX BBIPAKECHUM;, yMEHHE
OTEepUPOBaTh MOHATUSMU: TOCIIEIOBATENLHOCTb, apudmMeTnyeckas Mporpeccus,
reoMeTpuueckas  Iporpeccus, OECKOHEYHO  yObIBaromiass  TreoMeTpuyecKas
Iporpeccusi; yMeHue 3aJaBaTh IMOCIEIOBATEIbHOCTH, B TOM YHCIE C MOMOIIbIO
PEKYppPEHTHBIX (QOpPMYJ; YMEHHE ONEPUPOBATH MOHATUSMHU: KOMILIEKCHOE YHUCIIO,
COMpPsDKEHHBIE KOMILUIEKCHBIE 4YHCIIa, MOAYJIb M apryMEHT KOMIUJIEKCHOTO 4YHCIIa,
dbopMa 3amMcu KOMIUIEKCHBIX 4YHUCENl (TeoMeTpuYecKasi, TPUTOHOMETpHUYECKas H
anredpanveckasi); yMeTh MPOU3BOJUTEH apUPMETHUECKUE NECHCTBUS ¢ KOMILJIEKCHBIMU
YHClIaMU; TPUBOIUTH MPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEN; OTIEPUPOBAThH
MOHATHAMU: MaTpuia 2x2 u 3x3, onpeaeauTelb MaTPUILbl, TEOMETPUUECKUN CMBICT
OTIpEIeIUTENS

YMeHnue  onepupoBaTb  MNOHATHSAMMU: palMoOHaNbHbIE,  HPPALUOHAIbHBIE,
NoKa3aTeNbHbIe, CTeNIeHHbIE, JIorapu(MUUecKrue, TPUTOHOMETPUYECKHE YpPaBHEHHS U
HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIIEpUPOBATH MOHATHAMM: TOXKAECTBO,
TOXJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YpaBHEHHH U
HEPABEHCTB, PaBHOCWIBHOCTh YpPaBHEHMI, HEPABEHCTB M CHCTEM; YMEHHE DEIIaTh
YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; PEIIATh
ypaBHEHMs, HEPABEHCTBA M CHUCTEMBbl C IapaMeTpoM; HPUMEHSATh YpaBHEHUS,
HEpPABEHCTBA, MX CHCTEMbI JUIsl PEIICHUS MAaTeMaTHYEeCKMX 3aJad M 3a1ad u3
pa3MYHbIX 00IAaCTe HAYKU M pealbHOM JKHU3HH

YMmenue ONCpHUPOBATH MOHATHUAMU: (I)YHKI_II/ISI, 4ETHOCTh (I)YHKI_II/II/I, NEepUOANIHOCTD
(bYHKI_[I/II/I, OIrpaHUYCHHOCTD (I)YHKI_II/II/I, MOHOTOHHOCTb (I)YHKI_II/II/I, 9KCTPECMYM




GyHKIMYM, HauOOJbIIEe W HaWMEHBIIEe 3HAYCHHWS (YHKIMKM Ha MPOMEKYTKE,
HemnpepbIiBHAs (YHKIUS, aCHUMITOTHI Tpaduka (GYHKIUH, TepBas U BTOpas
Npou3BOHAS (PYHKIMM, TEOMETPUYECKUH M (U3HMUECKUIl CMBICT TPOU3BOTHOM,
nepBooOpas3Has, onpeaeaEHHbI WHTETpaji; YMEHUE HAXOJUTh aCHUMIITOTHI rpaduka
(GyHKUIMU; YMEHHE BBIYUCIATH MPOU3BOIHBIE CYMMBI, IPOHM3BEACHUS, YaCTHOTO M
KOMMNO3MIWK (PYHKIMHA, HAXOJUTHh ypaBHEHHE KacaTelbHOW K TrpaduKy (yHKIHU;
YMEHHE HAXOJUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMI; YMEHHE HCIIOJIb30BaTh
MIPOU3BOIHYIO JJISl HCCIeIoBaHus (DyHKINH, HAXOAUTh HAUOOJBIINE U HAUMEHBIIINE
3Ha4eHUs1 (YHKIUH; CTPOUTH TpaMKd MHOTOUWIEHOB C HMCIIOJB30BAaHHMEM arllapara
MaTeMaTH4YeCKOTO  aHalW3a; MPUMEHATh IMPOU3BOJHYIO UL HAXOXKICHUS
HAWJIYYIIEro PEHICHUS! B MPUKIAJHBIX, B TOM YHUCJE COIHMAIBHO-?KOHOMHYECKHX U
(bu3UYecKuX 3a7a4ax; HaxXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TIOMOIIBIO HHTETpaa;
NPUBOAWTH  TPHUMEPHl  MaTEeMAaTUYECKOTO  MOJICIHMPOBAaHUS €  MTOMOIIBIO
T depeHInaIbHbIX YpaBHEHUN

YMmeHue omnepupoBaTh MNOHATHAMH: Tpaduk QyHKUMHM, oOpaTHas (yHKIHS,
KoMIo3ulusl pyHKIUH, TMHEeWHas QyHKINS, KBaJpaTudHash QYHKIMS, pallMOHaIbHAs
¢GyHKIMSA, cTeneHHas (yHKIUS, TPUTOHOMETpUYECKHEe (QYHKUUH, oOOpaTHbIE
TPUTOHOMETpUUYECKHE (YHKIMU, TOKa3zaTelbHass M Jorapugmuueckas (yHKIUH;
YMEHHE CTPOUTh TpaduKu U3y4yeHHBIX (YHKIUN, BBIIOJIHATH MpPeoOpa3OBaHUs
rpadukoB (QYHKUMN, UCHOIB30BaTh TpaduKd I HU3Y4YEHUS [MPOLIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUH 3a/ady U3 APYruxX ydeOHbIX MpeIMETOB U 3a/1ad u3
peaylbHOM KU3HU; BbIpaXKaThb (OpMyJaMU 3aBUCUMOCTH MEXAY BEJITUYMHAMU;
MCIO0JIb30BaTh CBOMCTBA M Ipaduku QYHKIUI Ui pelleHusl ypaBHEHUH, HEPAaBEHCTB
U 3a7a4 C IapaMeTpamu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTHM MHOKECTBA
pelLIeHNI ypaBHEHU, HEPABEHCTB M KX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/1a4K Pa3HbIX THIOB (B TOM YHCIIE HA MPOLEHTHI, JOJIU
U YacTW, Ha JBWKEHHE, pabOTy, CTOMMOCTb TOBapOB U YCIYT, HAJIOTH, 33aJa4d W3
o0JacTu yrnpaBiaeHHs JIMYHBIMU U CEMEHHBIMU (PUHAHCAMU); COCTABIISITh BHIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA U HUX CHUCTEMBbl [0 YCIOBHUIO 3a/layH, HCCIEI0BATh
MOJIyUeHHOE pEIIEHHE U OICHHBATh NPaBIONOJOOHOCTh PE3yJbTaTOB; YMEHHE
MOJENUPOBATH pealbHbIC CUTYallMH Ha S3bIKE MAaTEMATHKU; COCTABIISATh BBIPAXKEHUS,
yYpaBHEHHUS, HEPABEHCTBA W HUX CHUCTEMbl MO YCIOBUIO 3a/layM, HCCJIEI0BATh
MOCTPOCHHBIE MOJENU C MCIOJIb30BAaHUEM alllapara aireOpbl, WHTEPIPETHPOBATH
MOJIy4YEHHBIH pe3ysbTar

YMeHue onepupoBaTh TMOHATUAMHU: CpefHee apudMeTHdyeckoe, MeauaHa,
HaumOoJblllee W HAUMEHbIIEE 3HAYCHHUA, pa3Max, JIUCHEepCUs, CTaHAApPTHOE
OTKJIOHEHHE  YHUCJIOBOro Habopa; yMEHHE U3BJIEKaTb, HWHTEPIPETHPOBATH
uHpopMalnlo, TpPEACTaBICHHYI0O B TalnWIax, Ha Jauarpammax, rpadukax,
OTpaXalolIyl0 CBONCTBAa peaJbHBIX MPOIECCOB U  SBJICHUHN; MPEICTABIATH
nH(OPMALIUIO C TIOMOIIBIO TaOMUI[ W JUarpamMm; HUCCIEIOBaTh CTATHUCTUYECKUE
JaHHBbIE, B TOM YHCIE C MPUMEHEHHEeM TrpaduuecKuX METOJOB U 3JICKTPOHHBIX
CpenCTB; rpaduuecKku UcciaeI0BaTh COBMECTHBIE HAOMIOEHHS C MMOMOIIBIO JUarpaMm
paccenBaHys U JIMHEUHOU Perpeccuu

YMeHue onepupoBaTh MOHATHSIMHU: CIydallHBIH ONBIT M Ciy4yailHoe coObITue,
BEPOATHOCTh  CIIy4allHOro  COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTh C
UCIOJb30BaHUEM TpaUUecKUX METOJIOB; HPUMEHATh (OPMYINBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSTHOCTEH, (hopMyly IMOJHOHM BeposiTHOCTH, dopmyny bepHymm,
KOMOMHATOpHbIE (akThl U (HOPMYIIbI; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
YMEHHME OIEpUpPOBaTh MOHATHAMM: Cly4yailHas  BEJIMYMHA, paclpeleiieHue
BEPOSITHOCTEM, MAaTEMATUUECKOE OKUJAHKE, AUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllyyaifHOM BeNUYMHBI, (DYHKUIMU pacnpepereHus U IUIOTHOCTH PaBHOMEPHOTO,




II0KA3aTEIbHOI0 U HOPMAJIBHOTO PACIpPENEICHUN; YMEHUE HMCIO0JIb30BaTh CBOMCTBA
M3YYEHHBIX PACIPENCIICHUN Ul PEIICHUS 3a4ad; 3HAKOMCTBO C IOHATHUSAMM: 3aKOH
OO0JIBIIINX YMCEIl, METO/IbI BBIOOPOUYHBIX UCCIIEIOBAHNHN; YMEHHE IPUBOJUTH TPHUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIINX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBICHHSX;
yYMEHUE OIIEpUpPOBATh IMOHATUSAMU: COYETAaHUE, IIEPECTAaHOBKA, YUCIO COYETAHWU,
YHCII0 MepecTaHOBOK; OMHOM HbroTOHA; yMEHHE MPUMEHATh KOMOWHATOPHBIE (aKTHI
U pacCyXJEHUs JUIsl PELIEHUs 3aJay; OLEHUBATh BEPOSATHOCTU PEAbHBIX COOBITHIL;
COCTaBJIATh BEPOATHOCTHYIO MOJIEIIb U HHTEPIIPETUPOBATH ITOJYYEHHBIN pPE3ysbTaT

YMeHHe onepupoBaTh IOHATHAMM: TOYKA, IpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYHMHA YIJIa, INIOCKUM YIrOJl, ABYTPAHHBIN yroJl, TPEXTPAHHBIN yroJl,
CKpELIUBAIOIINECS TPsMbIE, MMAPAJUIEIBHOCTE W IEPHEHIUKYISIPHOCTD IPSAMBIX H
IIJIOCKOCTEHN, YroJl MEXKJy MNPSAMBIMHM, YrOJl MEXKIAY INPSAMOM M IUIOCKOCTBIO, YIOJI
MEXKIy IUIOCKOCTSIMH, PAacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE MEXIY
MPSIMBIMH, PAaCCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHUE MCIOJIb30BaTh NPU PEIICHUN
3a/1a4 M3yuyeHHble (aKThl M TEOPEMBbI IJIAHUMETPUHU; YMEHHE OLIEHHBATh pa3Mephbl
00BEKTOB OKPYKAIOLIEro MHUpPA; CTPOUTh MATEMATUYECKHE MOJEIHU C HMOMOIIbIO
F€OMETPUYECKUX NMOHATHUN W BEJIMYMH, PEIIaTh CBS3AHHBIE C HUMHU IPAKTUYECKHE
3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMHU: IUIOHIaAb  (GUTYpbl, O00BEM  QUIYpHI,
MHOTOTPaHHHUK, TPAaBUJIBHBII MHOTOTPAaHHHK, CEUeHHEe MHOTOTpaHHHKA, KyO,
napajuiefienunesa, npusma, nupamuaa, Gurypa U moBepXHOCTh BpalleHUs, IUIUH]ID,
KOHYC, map, cdepa, miomaas chepsl, MIOMaas MOBEPXHOCTH MTUPAMUJIBI, TPU3MBI,
KOHycCa, IWINHApa, 00bEM KyOa, MPsSMOYTOJILHOTO Mapasulesienuinesna, MUpaMubl,
IpU3MBI, LMIMHIpPA, KOHYyca, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs] KOHyca M
LWIMHApA, MapajuleJbHble OCH WM OCHOBAaHHWIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascsi cepsl, IMINHIPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPBI ¥ IOBEPXHOCTHU BPALIECHUS, UX CEUCHMS, B TOM
qyciae C IOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHUE MPUMEHATh CBOWCTBA
reOMEeTPUYECKUX (PUTYp, CaMOCTOSTENIBHO (POPMYIUPOBATH ONPEAEICHUS U3y4aeMbIX
¢buryp, BbLABUraTh TMIIOTE3bl O CBOMCTBAX M IpPU3HAKAX I'€OMETPUYECKUX (QUTYp,
000CHOBBIBATh UJIM ONPOBEPraTh MX; YMEHHUE IPOBOIUTH KIacCU(UKALUIO PUTYp 110
pa3IUYHBIM [IPU3HAKAM, BBIIOJIHATH HEOOXOJMMbIE JOMOJHUTEIbHbBIE IOCTPOECHUS
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YMeHue OrnepupoBaTh IMOHATHSAMH: JIBFOKCHHE B IIPOCTPAHCTBE, IMapaJlICIbHBIN
MEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE
noao6usi, mogo0HbIe GUTYPHI; YMEHHE PAclO3HABaTh PaBHbIE U MMOJA00HBIE GUTYPHI, B
TOM 4YHCJIE B IMPHPOJIE, MCKYCCTBE, aPXUTEKTYPE; HCIOJIb30BaTh I'€OMETPHUCCKUEC
OTHOIIICHHS TPH PEUICHUM 3a/a4; HaXOJAMTh INEOMETPUYCCKHE BEIMYUHBI (IJIMHA,
yroJl, TUIOMaab, 00BEM) MPHU PEIICHUHU 337ad U3 JPYTrUX YYeOHBIX MPEJAMETOB M W3
peabHON KU3HHM, YMEHHE BBIYHUCIISATH TC€OMETPHYCCKHE BEIMYWHBI (JUIMHA, Yroll,
IIOIIA b, O0BEM, IUIONIAJIb TOBEPXHOCTH), WCIOJB3Yys H3Yy4eHHbIC (HOPMYIBI U
METOJIbl, B TOM WYHCIIC: IUIOINA[b IMOBEPXHOCTH MUPAMUJbI, MPHU3MBI, KOHYCa,
HWINHAPA, TUIOMIaab cdepbl; 00bEM Kyba, MPSMOYTOJBHOTO MapajuleNenune/a,
MUpaMUIbl, TPU3MBI, IWIMHIpA, KOHYyca, IIapa;, yMEHHWE HAaXOIUTh OTHOIICHHE
00bEMOB OJOOHBIX GUTYp
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YMmenue ONCpUpPOBaTh IMOHATHAMU: IIPAMOYI'OJIbHAA CHCTEMa KOOPAWHAT, BCKTOD,
KOOPAHWHATBI TOYKH, KOOPAWHATHEI BEKTOPA, CyMMa BCKTOPOB, IIPOU3BEACHUEC BCKTOPA
Ha YHUCJIO0, Pa3JIOKCHUEC BCKTOpa IIO 633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC
NPOU3BCACHUC, YIrOoJl MCXKAY BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BCKTOpHBIﬁ n
KOOp,I[I/IHaTHHﬁ MCTOH I PCIICHUA T'COMCTPUUCCKUX 3aad MU 3aJad APYTrux
yqe6HLIX npeaMETOB
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YMmenue BBIGI/IpaTL MOAXOISIIUNA  MeTon Il peUICHUA 3aJa4yu; TIOHUMAaHUC




3HaYMMOCTH MAaTEMAaTHKU B W3YUYEHHH IMPHPOTHBIX U OOIIECTBEHHBIX MPOLECCOB U
SIBJICHUHM; YMEHHME PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE,
YMEHUE MPUBOJUTH IPUMEPHI MAaTEMATUYECKUX OTKPBITUH POCCUMCKON U MUPOBOMI
MaTeMaTHYECKOU HAyKH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBbIX HA EI'D 110

MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT cO/IepPKAHUSA
1 Yucna v BBIMUCIEHUS
11 Harypanenble u nensie uncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHCEl
Pammonaneupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOM, TPOLIEHTHI, OECKOHEUHBIE
1.2 MePUOANYECKHUE IPOOH
13 Apnq)MeTHq?CKHﬁ KOpPEHb HaTypallbHOM creneHu. [leiicTBus ¢ apuMeTHYECKUMH KOPHIMHU
HaTYpaJIbHOU CTENCHH
1.4 Cremnens ¢ 1iensiM mokaszatenem. CTeneHb ¢ pallMoHaIbHBIM Moka3aresaeM. CBOWCTBa CTEIEHU
15 CuHyc, KOCHHYC M TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYIHBIC ¥ HATYPAIbHBIE JOTapU (MBI
JleiictButenbHble  yHchaa. ApupMeTHyecKue oOmepaluu C JeHCTBUTENBHBIMUA  YHCIAMHU.
1.7 [IpuOnmmkEHHbIE BBHIYKMCIEHUS, MpaBUiIa OKPYTJIEHHUS, MNPUKHUIKA W OLEHKa pe3ysibTaTa
BBIYMCIICHU I
1.8 [IpeoOpazoBanue BeIpaKCHUM
1.9 KommuiekcHble uncna
2 VYpaBHEHUs ¥ HEpaBEHCTBA
2.1 Ienwie u 1poOHO-paIOHATILHBIE YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHHS
24 [Toka3zaTenpHbIC U JTOTapUPMUICCKHIE YPABHCHUS
2.5 Lenwie u 1poOHO-palIMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbie 1 JOorapuPMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucteMbl THHEHHBIX ypaBHEeHUH. OnpeaenuTeNb MaTpULIbl
3 OyHKIMU U TpaduKu
31 q)yHKHHH, cr[(ico6L1 3aganusa ¢yHkuuu. ['padpuk Gynkinuu. B3anmHo oOpaTHble (YyHKIUH.
Yéruele n Heu€THble QyHKIUU. [lepuoanueckue GpyHKIUN
OO6nacte ompeneneHuss U1 MHOXecTBO 3HaueHMi ¢yHkuumu. Hymn cdynkumun. Ilpomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpOMeXyTKH MOHOTOHHOCTHM (YHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbosplee 1 HauMeHblee 3HaueHne QyHKIUU Ha TPOMEXYTKE
CreneHHass (QyHKIMS C HaTypajJbHBIM M IIeJbIM ToOKazaresneM. EE cBoiicTBa M rpaduk.
33 CaoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaduKu
3.5 IToxa3zaTenbHast u norapupmudeckast GyHKIUHU, UX CBOICTBA U Tpaduku




Touku pazpbeiBa. AcumnToTsl rpadukoB (pynkumii. CBoiicTBa (QYHKIMIA, HEMPEPHIBHBIX Ha

3.6
OTpe3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIIEN0BATEILHOCTEN
3.8 Apudpmerrnueckas 1 reoMeTpryuecKkas nporpeccun. @opmMysa CI0KHBIX IPOLEHTOB
4 Hauana marematndeckoro anaimsa
41 [IpounsBoanas Gyakmun. [Tpon3BoIHBIC AIEMEHTAPHBIX (HYHKITUIA
42 [IpumeneHre MPOM3BOIHON K MCCIEIOBAHUIO (PYHKIMI Ha MOHOTOHHOCTH M OKCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUS (DYHKIIMU Ha OTPE3Ke
4.3 [TepBooOpaznas. MaTerpan
) MHoxecTBa 1 JIOTHKa
5.1 MHoxecTBO, oniepaliu HaJl MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomoOunaroprka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHIUKI
74 Tena v MOBEPXHOCTH BpaIICHUS
7.5 KoopauHats! 1 BEKTOpPHI

3.4. Moayanb «llIko/bHBIH YPOK»
Peanm3anus megarornaecKuMu paOOTHHKAMH BOCIIUTATENILHOTO IIOTEHITMAA YPOKA MPEIoiaraet

clieyroniee:

1. VYcraHOBieHHE JOBEPUTEIBHBIX OTHOMICHUH MEXIy IEJIarorHiyecKuM paOOTHUKOM H €ro
O0yYaIONIMMHKCS,  CIIOCOOCTBYIONIUX  IMO3UTUBHOMY  BOCIPHATHIO  OOyYarOIIMMHCS
TpeOOBaHMI W TPOCHO IMEJAroru4eckoro paOOTHUKA, TPUBJICUCHUIO HX BHHUMAHUA K
o0cyk1aeMoii Ha ypoke HH()OpPMAaIUK, aKTUBU3AIMY WX TTO3HABATEILHOM NeITeIbHOCTH;

2. TloOyxnenue oOydarommxcsi COONIONAaTh Ha YpPOKE OOMICTIPUHSATHIE HOPMBI IOBEICHUS,
npaBwiia OOIICHHS CO CTapiiuMH (TIEAarorn4ecKUMH pPaOOTHUKAMH) W CBEPCTHUKAMHU
(oOy4aromMMuUCst), MPUHIMITEI YICOHON TUCHUILUIMHBI U CaMOOPTraHH3aIUH;

3. IlpuBicueHue BHUMaHUs OOYYAIOIIUXCS K IIEHHOCTHOMY acIeKTy H3Yy4aeMbIX Ha ypOKax
SIBJICHUH, oOpraHu3anus ux paboTel € TOIy4aeMOW Ha YPOKE COIHMAIBbHO 3HAYUMOM
nH(popMaIueil - HUIMUPOBAHUE €€ OOCY)KIICHHUs, BHICKa3bIBAHHUS OOYYAIOIIUMUCS CBOETO
MHEHWUS TI0 €€ ITOBOJTY, BEIPAOOTKH CBOETO K HE OTHOIICHHUS,

4. Ucronp3oBaHHWE BOCHHUTATENBHBIX BO3MOXHOCTEH COJEpKaHUs ydeOHOro mpeaMera depes
JEMOHCTPAIMIO0  OOy4YaroIUMCS TPUMEPOB  OTBETCTBEHHOIO, TIPa)JTAHCKOTO TOBEJCHUS,
MPOSIBJICHHS YETIOBEKOIIOOUS U TOOPOCEPICUHOCTH

4.1. monOoop COOTBETCTBYIOUIVMX TEKCTOB ISl YTCHUS;

4.2.1000p COOTBETCTBYIONIMX 3a]1a4 JIJIsl PEIICHHS, TIPOOJIEMHBIX CUTYAIHH 1S
00CYX/ICHHUS B KJIacce;

4.3. mpeMeTHBIE OTUMITHA]IBI;

4.4. enquHBINA TEMaTUYECKUH YPOK;

4.5. TBOpUECKHE 3aJaHUSL.

5. IlpumMeHeHune Ha ypoKe HHTEPAKTUBHBIX (POPM PabOTHI ¢ 00Y4aIOLIMMHUCS:

5.1. uHTEIIEKTyaIbHBIE UTPHI, CTUMYJIUPYIOIIVE IT03HABATEIBHYIO MOTHBAITHIO;
5.2. iMaKkTUYeCcKuii TeaTp — OOBIrPHIBAHUE CMOJIETUPOBAHHBIX CUTYAIH;
5.3. rpynmnoBast paboTa



5.4.pabora B napax (KOMaHAHOE B3aUMOJCIHCTBHE);
5.5. uckyceus;

5.6. poMalliKa BOIIPOCOB;

5.7.xapycenp;

5.8. CHHKBEIIH,;

5.9.ximacrep;

5.10. 3CCe;

5.11. asji;

5.12. pa3sMHHKa;

5.13. JKCIpecC - OIpoc;
5.14. KOH(]epeHIHs;
5.15. MPaKTUKYM,

5.16. KOp3HUHa HJIEH;
5.17. MOBTOPEHHUE C OHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aTel;

5.20. KPYTJIBIM CTOI.

[onmepkka MoTHUBANMKM OOyYAIOIIUXCS K TONYYCHHWIO 3HAHWN, HalQXKWBAHHS TO3WTHBHBIX
MEKJIHYHOCTHBIX OTHOIIIEHHUH B KJIACCE, TIOMOIIIb YCTAaHOBJICHUIO JTOOpOXKeNnaTelbHOH aTMochepbl
BO BpeMs ypoOKa:

6.1. pu3MUHYTKH;

6.2. UTPOBBIE MOMEHTBI, CUTYAIINH;

6.3. CIOKETHO — POJIEBBIE UTPHI,

dopmupoBaHue COUATBFHO 3HAYMMOT'0 OIIBITa COTPYAHNYECTBA U B3AUMHON ITOMOIIIH:

7.1. mehcTBO MOTHBHPOBAHHBIX U 3PYIUPOBAHHBIX 00YJaIOMINXCS HAJl OJHOKIACCHIUKAMHU,

HMEIOIIMHI Y9eOHBIE 3aTPpyTHECHHS;

7.2. KOMaHIHOE COPEBHOBAHUE;
WHummupoBanne W TOIUIEP)KKAa HCCIIEAOBATENBCKOM  NEATEIBHOCTH  OOyJaromuxcs  Juis
NpUOOpETeHUs] HABBIKOB CaMOCTOSTENIBHOTO DEIICHHS TEOPETUUECKOH IpoOIeMbl, HaBbBIK
reHepupoBaHus 1 0)OPMIICHHUS] COOCTBEHHBIX WCH, HABBIK YBa)KUTEIFHOTO OTHOILICHUS K UY)KUM
uziesiM, oOpMIIEHHEIM B paboTax IPYrHX HCCIEOBaTeNel, HAaBBIK ITyOJMYHOTO BBICTYIIIICHHS
nepes] ayJuToprei, apryMeHTUPOBAHMS M OTCTaWBAHUS CBOCH TOUKU 3pEHHUS:

8.1. MHAMBUIYANTbHBIN HCCIEA0BATELCKUN POCKT;

8.2. rpymnIoBoii nccnenoBaTebLCKUI POSKT;

8.3. KOHKYpC IPOEKTOB.
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