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1.NIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IHPEIMETA

IIJIAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTAThI OCBOCHUHA IMporpaMmabl yqe6H0r0 nmpeamMeTa
«MaremaTuka» XAPAKTCPUBYIOTCA:

I'paxknanckoe BocnmuTaHue:
c(hOpPMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTHBHOTO

U OTBETCTBEHHOTO 4YIEHA POCCUUCKOro OOIecTBa, TMPEJACTaBICHHEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHUM,
Opoleyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJECHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSAMHA U Ha3HAYCHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUUCKOM TPaXKTAHCKON UISHTUYHOCTH, YBOKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMATHKH, HEHHOCTHBIM OTHOLIEHUEM K
JTOCTVKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MATEMAaTUYECKOUN LIKOJIBI,
K WCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYTHMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAaHUA:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHCHUEM JOCTHKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro.



ICTeTHYECKOEe BOCIIUTAHME:

JCTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHH, pacCyKICHUH;

BOCIIPUUMYHMBOCTBIO K MATEMAaTHUECKUM aCIIEKTaM Pa3IMYHbIX BUOB
UCKYCCTBA.

Pdu3znyecKkoe BOCMIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS TPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
UHTEepecax 3J0pOBOT0O U 6€301acHOro oopas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXXUM 3aHATUN U
OTJIbIXa, peryyspHas Gpuanyeckas akTUBHOCTh); (GU3HMUECKOTO
COBEPIIEHCTBOBAHUS, IIPU 3AHATUSAX COPTUBHO-03I0POBUTEIBHOMN
NEATEIBbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpyAay, OCOZHAHHCM LCHHOCTH pr,IIOJIIO6I/I}I; HHTCPCCOM K
Pa3’InNIHbIM c@epaM HpO(i)CCCHOHaHBHOfI ACATCIBHOCTH, CBA3aHHBIM C

MaTEMATUKOHN U €€ MPUIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccur W peaqnu30BbIBATh COOCTBEHHbIE >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO U CIOCOOHOCTHIO K MaTEMaTUUE€CKOMY 00pa30BaHUIO U

caM000pa30BaHUIO HA MPOTSHKEHUU BCEW KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAITPaBJIEHHOCTH.

JKO0JI0rH4ecKoe BOCIUTAHUE:
c(hOpPMHUPOBAHHOCTHIO IKOJIOTUIECKOM KYJIbTYPhI, TOHUMAHUEM BIUSHUS

COMMAJIBHO-3KOHOMHWYCCKHUX IIPOOCCCOB Ha COCTOSHHC HpHpOI[HOﬁ u
COHHEU'II)HOFI CpCabl, OCO3HAHHUCM I7100aJIbHOTO XapaKTepa OKOJOTHYCCKUX
HpO6HeM; OpHeHTaHHCﬁ Ha IMPHUMCHCHHUC MATCMATHYCCKUX 3HAHUU JJIs1 PCHICHUA
3aJ1a4 B obiacTn OKPY)KaIOIHCﬁ CpCabl, INTaHUPOBAHUA ITIOCTYIIKOB M OLCHKH HX

BO3MOXHBIX ITOCIEACTBUM JJIsI OKPYKAIOLIEH CPEBI.

I_IeHHOCTI/I HAY4YHOI'o MO3HAHUA:



c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM W  OOIIECTBEHHOW NPAKTUKH, MNOHHUMAaHUEM
MaTeMaTUYeCcKOl HayKh Kak c@epbl YeIOBEUECKOW JeATEeIbHOCTH, 3TAloOB €&
pa3BUTHA M 3HAYMMOCTH JUIA Pa3BUTHS UWBWIN3ALWH;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKAd M MaTeMaTH4YECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIATH IMPOEKTHYK) U HUCCIEAOBATENBCKYIO JESITEIBHOCTh
MHIUBUIYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeTanpeleeTHme PE3YIbTATBI OCBOCHUA IIPOT'PAMMBI y‘le6HOFO npeamMeTa

«MareMaTHKa XapaKTepU3YIOTCs OBJIaJICHUEM
YHUBEPCATBHBIMU HO3HAGAMEAbHBIMU OCUCTNBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCTBUSMU, YHUBEPCATbHLIMU Pe2YMUESHbIMU
oelucmeusmu.

1) YVuueepcanvuvie noznasamenvhvle oeticmaus, obecneuusaiom
Gopmuposarnue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUXCA (0C80eHUe
Memooo8  NO3HAHUA  OKpYJHCaAlouje2o  Mupa,  NpuMeHeHue  J102UYECKUX,

uUccne008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).
ba3oBble Jornueckue AefcTBUA:

BBIABJISATh U XapaKTEPU30BaATh CYLIECTBEHHBIE TPU3HAKU MAaTEMaTUUECKUX
00BEKTOB, TOHATUH, OTHOIICHUN MEXTy TIOHATUIMH; (OPMYITHPOBATH
OTIpEJICIICHMSI TIOHSATUHN; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;
BOCIIPHHUMATH, (HOPMYITUPOBATH U MTPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbBIC
U OTpHUIIATENIbHbIEC, €AMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC;

BBIABJISAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBA3W M INPOTUBOPEYUS B
dakTax, MaHHBIX, HAOIIONCHHUSX W YTBEPXKACHUSIX; MpeaaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JeNaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

MPOBOJAUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUMN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBO/JIBI;



BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee NOAXOASIIHUA C YYETOM CaMOCTOATEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCIIOJIb30BaTh BONPOCHI KAaK HCCJIEAOBATENbCKUM HMHCTPYMEHT IO3HAHMS;
GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIIEOBAHUE IIO
YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBJIECHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;
CaMOCTOSATENLHO (OpPMYNIHpPOBaTH OOOOIIEHHs M BBIBOJBI IO pe3yJibTaTam
OpOBEAEHHOTO  HAOJIIOJIEHUS, UCCIIEOBaHMs, OLEHUBaTb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakXKe BbIABUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JEUITUTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETa Ha BOTIPOC
U JIISL pelIeHHMs 3a/1a4H;

BBIOMpAaTh WH(GOPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HWHTEPIPETUPOBATh HH(DOPMAIMIO pPA3IUYHBIX BUAOB H
dbopm npeacTaBICHUS;

CTPYKTYpUpOBaTh WHPOPMAIUIO, TPEIACTABISITH €€ B pa3iIudHbIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OILICHWBATh HAI&KHOCTh WHPOPMAIIUU IO CaAMOCTOSTEILHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvnvle KOMMYHUKAMUBHbBLE OCUCMBUS, obecneuusarom
choOpMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.

OO01menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUSMHU U
LensiMH  OOLIEHHUS; SICHO, TOYHO, I'PAaMOTHO BBIPaKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHUS 3a]ayH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YyJIbTAT;

B X0/ OOCYXIEHHsS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBbl,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh WJECH, HAIEJICHHbIE Ha TOUCK
pPELICHUS; COIMOCTABIAThL CBOHU CYXACHUA C CYXACHUSIMU JPYIMX YYACTHHUKOB



auanora, oOHapyKMBaTh pa3jinyue U CXOJCTBO IO3MIHI; B KOPPEKTHOH (opme
(opMyIupOBaTH pa3HOIIACHUS, CBOU BO3PAKECHMUS,
MIPEACTABIATh PE3YNbTAThl PEIICHUS 3a0a4d, SKCIEPUMEHTAa, MCCIEI0BAHMS,
MIPOEKTA; CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3ajay
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

CorpyaHuydecTBO:

MOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHAHOW W HWHIUBUIYalIbHOU
paboThl MpU pelIeHWH YYeOHBIX 3a/Jady; NPUHUMATh 1ellb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIbl PabOT, JOroOBapMBaThCA, OOCYXKIAaTh TNPOLECC M pe3yabTar padoThI;
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4yacTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OcyxaeHus, OOMEH MHEHUH,
«MO3TOBbl€ IITYpPMb» W HWHBIE); BBIINOJHATH CBOIO 4YacThb paboOThl W
KOOPJMHUPOBATh CBOM JIEUCTBHUS C APYIMMH YICHAMH KOMAaHJIbl; OIEHUBAThH
KayecTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

3) Vuueepcanvhole pecynsamuensle oeticmesusl, 0becnevusarom
Gopmuposanue cmMviCiI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

co

CTaBJIATH TUIaH, aJITOPUTM PELISHUS 3a/1auu, BEIOUPATh CIIOCO0 pelieHus ¢ y4EToM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHUN C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMU MO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JICUCTBUN W MBICIUTEIBHBIX TPOIECCOB, WX PE3yJbTATOB; BIAJETh CIOCOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YJIbTATa PEIICHUS MAaTEMaTHYECKON
3a7a4u;

MPEABUAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IPU PEIICHUHM 3aJayu,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HalJICHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBSICHATh MPUUYUHBI
JOCTH>KEHUSI WM HEJOCTHXKEHUSI pe3yJbTaTOB AESTEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

OnepupoBaTh NOHATHAMU: TOUYKA, IPAMas, IJIOCKOCTb.

HpI/IMeHSITB AKCUOMBI CTCPCOMCTpUUN H CICACTBUA K3 HHUX IIPU PCUICHUU
rCOMCTPHUYCCKUX 3a7a4.

OnepupoBaTh NOHATUAMU: MAPALICIBHOCTD U MEPIICHIUKYISIPHOCTD IPSIMBIX
U TUTOCKOCTEM.

KnaccudunupoBath B3aMMHOE paCIOIOKEHUE NPSIMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPaHHBIM yroijl, TpaHW IBYTpaHHOrO Yrija,
pebpo IBYrpaHHOTO yria; JUHEHHBIA YroJl IBYTpPAHHOTO yTiia; rpajaycHas Mepa

JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK, BBIIYKIBI U  HEBBITYKIbINA
MHOT'OTPAHHUK, JIEMEHTBI MHOTOTPAaHHUKA, TPABUJIbHBI MHOTOI'DAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHKOB (NTUpaMHIa; TpU3MA,
MPSIMOYTOJIbHBIN TapajuieNienues, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHKH, BbIOMpas OCHOBaHUA I
Kkinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TApaJICIICIUIIE/IbI).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.
OOBICHATH IPUHITUITB TOCTPOSHUST CEYCHHH, UCTIONB3YS METOJT CIIEOB.

CtrpouTh cedeHHs] MHOTOTPAHHMKOB  METOJIOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBI€) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP: BU]T

CBEpXY, COOKY, CHH3Y.



Pemate 3aJ1a4 Ha HAXOXACHUC I'COMCTPUUCCKUX BCIIMYHH 110 06pa3uaM 501041

aJIropurMaM, IMpUMCHAA M3BCCTHBIC AHAJIMTHYCCKHUC MCETOJBI IIPHU PCUHICHHUHU
CTaHAAPTHBIX MATCMATHYCCKHUX 3aJ/lad Ha BBIYHUCIICHHC paCCTOSIHI/Iﬁ MCKAY ABYMS
TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKHM JO IUIOCKOCTH, MCKAY
CKpCIIMNBAIOINUMUCSA ITPAMBIMU.

Pemats 3a/1a491 Ha HAXOKJACHUC TCOMCTPUYICCKUX BCIIMYHH 110 06pa3uaM 150041
ajropuTtMaM, IHIpUMCHAA H3BCCTHBIC AHAIMTUYCCKUC MCTOAbI TIpU PCUHICHUUN
CTaHAaPTHBIX MATCEMATUYCCKHUX 3aaa4 Ha BBIYHMCJICHUC YTJI0B MCIKOY
CKpCIIUBAOIIUMUCA  NIPAMBIMH, MCIKIAY HpHMOﬁ n IUIOCKOCTBbHO, MCKIY
IIIOCKOCTAMMU, IBYI'PAHHBIX YTJIOB.

Beruncaare 00bEMBI U jiomaaun HOBerHOCTeﬁ MHOT'OT'PaHHUKOB (HpI/IBMa,
8041

paMI/ma) C INIPUMCHCHUCM (bOpMYJ'I; BbIYUCJITh COOTHOICHHA MCKAY IUIOIIAAMU
HOBerHOCTeﬁ, 00BEMaMHu HO)IO6HLIX MHOT'OT'PaHHUKOB.

OHGpI/IpOBaTB MMOHATUAMU: CHUMMCTPHUA B IIPOCTPAHCTBC, LCHTP, OChb U
IINIOCKOCTb CUMMCTPHH; HCHTP, OChb U INIOCKOCTH CUMMCTPHUN q)HprBI.

N3BnekaTs, IpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(POPMAITUIO O

NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX  (QuUrypax, MpeACTaBICHHYIO Ha
YepTexKax U pPUCYHKaX.

[TpumensaTs TeoMeTpudeckre (HakThl IS PEHICHUSI CTEPEOMETPUIECKUX

3aJla4, NPENOJIATAlOIMIMX HECKOJBKO IIAroB PEIICHUs, €CJIU YCIOBUS
MIPUMEHEHMS 3aJI1aHbI B SIBHOH (hopme.

[IpuMmeHAT, mpoCTEWIIHE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOoAMTE NpHMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTENM B MPHUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

HpI/IMeHHTB IIOJTYUYCHHBIC 3HAHHUS Ha IIPAKTHKC. aHAIUW3UPOBATH PCAJIbHBIC
CUTyallud U IIPUMCHATDb U3YYCHHBIC ITIOHATHA B IIPOLCCCE ITOMCKA PCIICHUA



MaTeMaTu4ecku CPOpMYIHPOBAHHON MPOOJIEMbI, MOAEIUPOBATH pPEAIbHBIE
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapaTa ainreOpbl; pemarb

IMPAKTUYCCKUEC 3aJla4M, CBA3AHHBIC C HAXOXICHUCM TCOMCTPHUUYCCKUX
BCINYHH.

11 KVIACC

OHGpI/IpOBaTB MOHATUAMU: HTWIMHIAPUYCCKAA ITOBCPXHOCTD, 06pa3y}01111/Ie
III/IHI/IH,Z]pI/I‘{eCKOﬁ MOBCPXHOCTH, TWIMHAP, KOHNYCCKAS ITIOBECPXHOCTD,

oOpa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.
PacrioznaBaTh Tena BpalieHus (IMJIUHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpalCHUSI.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSIMH: IIAPOBOM CErMEHT, OCHOBAHHME CETrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE IIAPOBOrO CJOSI, BHICOTA IIAPOBOrO CJIOS;
IapOBOU CEKTOP.

Beruucnare  00bEMBI W IUIOMIQJAM  IMOBEPXHOCTEH  TEI  BpAICHHS,
FCOMETPHYECKUX TEJ C IPUMEHEHUEM (OpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U

OMMHMCAaHHBIA OKOJIO cdepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpAILICHUS.

BeIUucaTh COOTHOMICHHS] MEXY IUTOMIAASIMHU TOBEPXHOCTEH W 0O0BEMaMuU
MOJOOHBIX TEIL.

N3o0paxath u3ydyaembie GUTYphl OT PYKH U C IPUMEHEHUEM TPOCTHIX

YEPTEKHBIX UHCTPYMEHTOB.



BbINoJIHATH (BBIHOCHBIE) TVIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUs TEJ BPAILEHUS.

W3BnekaTp, HHTEPHPETUPOBATh W NPeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbimoaHsaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHUA BCKTOPOB H
YMHOKCHHA BCKTOpPA HA YHUCJIO, 06’[>$ICH$ITB, KaKMMHU CBOMCTBAMH OHM 06HaﬂaI-OT.

[IpuMeHsATH TpaBUIIO NMapayljieenuneaa.
OnepupoBaTh MOHATUSMU: IEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,

MOAYJb BCKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA, YIrOJ MCKIY
BCKTOPAMH, CKAJLAPHOC MMPOU3BCACHUC BCKTOPOB, KOJUVIMHCAPHBIC 1 KOMIIJIAHAPHBIC
BCKTOPHLI.

HaXO,III/ITB CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPA HA YUCIIO, YT'OJI MCIKAY
BCKTOpPaMH, CKaJLIpPHOC IIPOU3BCACHUC, pPaACKIaAbIBATb BCKTOP 110 ABYM
HCKOJUIMHCAPHBIM BCKTOpPAM.

3a,ZIaBaTI> IIJIOCKOCTH YPAaBHCHUEM B ,HGKapTOBOﬁ CUCTCMC KOOpAHHAT.

[IpumeHaTh TeoMeTpudeckue (aKThl I PEHICHHsS] CTEPEOMETPUICCKUX
3a71a4, TPe/IoaralonuX HECKOJIbKO IaroB PEIICHHs, €CIIM YCIOBUS PUMEHCHHSI
3a/1aHbI B IBHOU (hopme.

Pemath HpOCTGﬁIHPIC IrCOMCTPHUUYCCKUC 3adda4u Ha IIPHUMCHCHHC BCKTOPHO-
KOOPpANMHATHOI'O MCTOA.

Pematsh 3aJadu Ha JOKa3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIICHUH U
HaXO0XIACHHUC I'COMCTPHUUCCKHUX BCIIMYHUH I10 o6pa3uaM HJIK aJITOPUTMaM, IIPUMCHSA

HN3BCCTHBLIC MCTOILI ITPH PCIICHUH CTAHAAPTHBIX MATCMATHYCCKUX 3aaa4.

[IpruMmeHAT, mpoCTEWIIHE NOPOrPpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOoAMTE NpHMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE H
YKW3HU, PACMO3HABATH NPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMeHHTB IIOJYUYCHHBIC 3HAHHUS Ha IIPAKTHKC. aHAIU3UPOBATH PCAJIbHBIC
CUTyallud MW IIPHUMCHATH HW3YYCHHBLIC IIOHATHA B IIPOLHCCCC IIOMCKa PpPCIICHUA



MaTreMaTuyecku Cc(HOpMyJIUpPOBAHHOM MpoOJIEMbl, MOJAEIUPOBATh pEaJbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, annapara aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.

Pabouas mporpamma yue6Horo npeamera «I'eometpust 10 — 11 xmace»
o0ecreynBaeT JOCTUKEHUE CIEAYIOUX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
MPOrpaMMbl CpeAHEro o01Iero 0Opa3oBaHUs:

Jluunocmubvle pe3yromanbi .
JInuHOCTHBIE pe3ynbTaThl B cpepe OTHOLIEHUH 00ydaromuxcs K cede, K CBoeMy
3JI0pOBBIO, K TO3HAHUIO CEO:

2.COAEPKAHUE YYEBHOI'O IPEAMETA

1. Huauuap, KoHyc, 1rap (16 4)

[lonssitue nmnuuapa. Ilnomane noBepxHocTH wWiIMHIApa. [loHsATHE KOHYCa.
[Inomaas MOBEpPXHOCTH KOHyca. YceueHHbI KoHyc. Cdepa u map. YpaBHeHHE
cdepsl. Bzanmuoe pacrnonoxenue chepsl u miockoctd. KacarenabHasi MiI0CKOCTh K
cthepe. [Tnomans chepsl.

OcHoOBHas Ledb — JaTh YYalUMCSl CUCTEMATUYECKHE CBEIEHUS 00 OCHOBHBIX
TeJlaX U IMOBEPXHOCTAX BpallleHHs — IWIMHApE, KOHyce, cdepe, mape. B xoze
3HAKOMCTBA C TEOPETUYECKUM MATEPHAIIOM TEMbl 3HAYUTEIIBHO Pa3BUBAIOTCS
IPOCTPAHCTBEHHBIE INPEJCTABICHUSA YYallMXCsA, B XOAE PELICHHA 3a1ad
poaoIKaeTcs: GOPMUPOBAHUE JTOTMUECKUX U IPapUUECKUX YMEHUH KOJIbHUKOB.

2. O6bemsl Tea (17 u)

O6bem mpsiMoyrosbHOTO mapamenenunega. OObeMbl NPAMONW TPUIMBI U
mHapa. OO0beMbl HAaKJIIOHHOW MPU3MBI, MUpamMuabl U KoHyca. OO0beM mapa u
wiomanas chepbl. OOBEMBI MIAPOBOTO CETMEHTA, MIAPOBOTO CIIOS U IIAPOBOTO
CEKTOpA.

OcHoOBHasi 1€ — BBECTU MOHATHE O0ObeMa Tela W BBIBECTH (DOPMYIBI s
BBIYUCIIEHUS O0OBEMOB OCHOBHBIX MHOTOTPAHHUKOB U KPYIJIBIX TE€J, U3YYEHHBIX B
KypCe CTEPEOMETPHUH.

3. Bekropsl B ipocTpaHcTBe (6 9)
[lonsiTue BekTopa B npocTpaHcTBe. CI0KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpPA Ha YnCI0. KoMIuiaHapHbIE BEKTOPBL.
OcHOBHas 11e/1b - 3aKPENUTh U3BECTHHIE yUAIIUMCS U3 Kypca IUIaHUMETPUU
CBEJICHMS O BEKTOpaXx M JIEMUCTBUSAX HAJl HUMH, BBECTH MOHITUE KOMILIAHAPHBIX
BEKTOPOB B IPOCTPAHCTBE U PACCMOTPETH BOMIPOC O PA3JIOKEHUU JTI0O0T0 BEKTOpa
0 TPEM JaHHBIM HEKOMILIAHAPHBIM BEKTOPaM.
OCHOBHBIE ONIPENEITICHHS], OTHOCSIIHUECS K AEUCTBUSAM HaJl BEKTOPAMHU B
MIPOCTPAHCTBE, BBOASATCS TaK )K€, KAK U JUJI1 BEKTOPOB Ha IIOCKOCTH. [ToaToMy
M3JI0KEHUE 3TON YacTU MaTepuara sBIISIETCS JOBOJILHO CxkaThiM. bosiee moapoOHo




paccMaTpHUBAIOTCS BOIIPOCHI, XapaKTEPHBIE /1JIs1 BEKTOPOB B IPOCTPAHCTBE:
KOMILJIAaHAPHOCTh BEKTOPOB, IPABWIIO MapalieenUNe1a CI0KEHHs TPEX
HEKOMILJIAHAPHBIX BEKTOPOB, Pa3I0KEHHE BEKTOPA M0 TPEM HEKOMILIAHAPHBIM
BEKTOpaM.

4. MeToj KOOpAMHAT B TpocTpaHcTBe. JIBrkeHus (15 4)

Koopaunatel TOukMm u KoOpAuHaThl BekTOpa. CKalspHOE NPOU3BEIAECHUE
BEKTOpPOB. [[BrxkeHue.

OcHoBHas 1enp — cHOPMHUPOBATH YMEHHE YYalIUXCAd MPUMEHSTh BEKTOPHO-
KOOPJMHATHBIM METOJI K PEIIEHUIO 3a/1a4 Ha BBIYMCIICHUE YIJIOB MEXY MPSMbIMU
U TUIOCKOCTSIMU U PACCTOSIHUMA MEXKY IByMsI TOYKaMH, OT TOYKH 0 MJIOCKOCTH.

3. TloBropenue (12 4.)
3. TEMATUYECKOE INIVIAHUPOBAHUE

N3 Hux
Tema KonuuectBo uacos KOHTPOJIbHBIC
paboThI
[unuHap, KOHYC U 1Iap 16 1
OO6bembl TeNd 17 1
BekTopsl B mpocTpaHCTBE 6
MeTtoa KOOpAMHAT B MPOCTPAHCTBE. 15 1
JIBHKEHMS
IloBTOpEHUE 12 1
Uroro 66 4







4. IMIPUJIOXKXEHMUE. KAJIEHIAPHO- TEMATHYECKOE IIVTAHUPOBAHUE

Ne | lara Tema ypoka KoimuecTBo
4acoB
=
g | 2
= <
= =)
['nmaBa 6. unuuap, konyc u map (16 1)
07.09 1
1 [TonsTne nuuHApPa
08.09
2 [Tnomaas MOBEpXHOCTH MUIHH/IPA
14.09 2
3 [Tnomaap TOBEPXHOCTH MUIUHAPA
15.09
4 [TonsTre KoHyCa 1
21.09
5 [Tnomaas MOBEpXHOCTH KOHYcCa
22.09 2
6 [Tnomaas MOBEpXHOCTH KOHYcCa
28.09
7 YceyeHHbIN KOHYC 1
29.09
8 Cdepa u map 1
05.10
9 B3anmuoe pacnionoxenue cepbl 1 TIOCKOCTH 1
06.10
10 KacaTenpHast miIockocThb K cdepe 1
19.10
11 [Tmomane cdepsl 1
20.10
12 B3aumHoe pacnonoxkenue cepsl U IpsiMOi 1
26.10
13 Cdepa, BrincanHas B HIMIMHAPUIECKYIO B B KOHUUYECKYIO 1
MOBEPXHOCTh
27.10
14 CeueHus HWIMHIPUYECKON U KOHUYECKOU MOBEPXHOCTH 1




0211
15 KonTponshnas padorta Nel no teme "Llnnuuap, kKoHyc 1
map"
0311 -
16 AHanu3 KOHTPOJIbHOU PabOTHI.
3auer Ne 1 mo teme "Llnnuuap, KOHyC 1 map"
I'nmaBa 7. O6wemsl Ten (17 4)
09.11
17 [Tonsitue o6bema
10.11
18 O06beM IPSIMOYTOJIBHOTO Mapalijieienune/ia
16.11
19 O6beM npsMOit PU3MBbI
17.11
20 O6bem uIMHApa
3011
21 O6beM MpsAMOi MPU3MBI U LIWJIMHIPA
0112
22 Boruncnenne o0beMOB Tell ¢ TOMOIIBIO HHTErpaa
07.12
23 O0beM HAKIIOHHOM TTPU3MBI
08.12
24 O06beM TUpaMUIbI
1412
25 O0Bem KoHyca
1512
26 O0beM HaKIIOHHOW MPU3MBI, MTUPAMUIBI, KOHYCa
2112
27 O6beM mapa
2212
28 O6beM mapa
2812
29 O0BeM mapoBOro CETMEHTa, MIAPOBOI0 CJIOS U IAPOBOTO
CeKTopa
2912
30 O0BeM mapoBOTro CETMEHTA, IIAPOBOTO CJIOS M IIAPOBOTO
CEeKTOpa
11.01
31 [Tnomans chepsr




32

12.01

KonTponrsHnas padota Ne2 no teme "OObembI T

33

18.01

AHanu3 KOHTPOJIbHOU PabOTHI.
3auet Ne 2 o reme "OObembI TEN"

I'naBa 4. Bektopsl B mpocTpaHcTse (6 1)

19.01

34 [TonsiTue BEKTOpa B MPOCTPAHCTBE
25.01
35 CrnosxeHue U BbIUUTaHHE BEKTOPOB
26.01
36 YMHOKEHHE BEKTOpa Ha YUCII0
01.02
37 Kommnanapubie BEKTOpPbI
02.02
38 PaznoxxeHne BekTopa 1Mo TpeM HEKOMIUTAHAPHBIM
BEKTOpam
08.02
39 3ayet Ne 3 o Teme "BekTopsl B mpocTpaHcTBe"

I'maBa 5. MeTtoa koopauHaT B mpocTpancTBe. JBmwkenus (15 u)

09.02

40 [IpsimoyronpHasi cucTeMa KOOPAUHAT B MPOCTPAHCTBE
15.02
41 Koopaunats! BekTopa
16.02
42 CBs13b MEXKIy KOOpJMHATAMH BEKTOPOB U KOOPJMHATAMHU
TOYEK
29.02
43 [Ipocreiinue 3aaun B KOOpIMHATAX
01.03
44 Yron mexay BEKTOpaMu
07.03
45 CkansipHoe npou3BeAeHUE BEKTOPOB
14.03
46 CkasiipHO€E MPOU3BEICHUE BEKTOPOB
15.03
47 Briuucienue yrioB Mexay NpSMbIMHU U TUIOCKOCTSIMU




48

21.03

Breraucnenue YIJI0B MCIKAY MPAMBIMU U TINIOCKOCTAMHU

22.03

49 YpaBHEHUE TUIOCKOCTH
28.03

50 LenTpanbHas, oceBas U 3epKaJibHAs CAMMETPHH
29.03

o1 LlenTpasibHast, oceBasi U 3epKajbHasi CAMMETPUN
04.04

52 [TapannenbHbIi IEPEHOC
05.04 "

53 Kontponsnas padora Ne3 mo teme "MeToa KoopauHAT B

npoctpasncrse”

18.04 AHasn3 KOHTPOJIBHOM paboTHL.

54 3adet Ne 4 mo Teme "MeToa KOOpAUHAT B

npoctpaHcTse”

[ToBTOpenue (14 u)

19.04

55 [ToBTOpeHue. BekTopsl B IPOCTPAHCTBE
25.04
56 [ToBTOpeHue. BekTopsl B IPOCTPAHCTBE
26.04
57 [ToBTOpeHue. BekTopsl B IPOCTPAHCTBE
02.05
58 [ToBTOpeHue. BekTopsl B IPOCTPAHCTBE
03.05
59 [ToBTOpeHue. Meroa KOOpAMHAT B IPOCTPAHCTBE
16.05
60 [ToBTOpeHue. Meroa KOOpAMHAT B IPOCTPAHCTBE
17.05
61
[ToBTOpeHne. MeTon KOOpAMHAT B IIPOCTPAHCTBE
23.05
62 [ToBTopenue. LHnmnuuap , KoHyC map
24.05
63 [ToBTOopenue. Llunuuap , KOHyC 11ap
05
64 Hrorosas KoHTpoJbHas paboTa




65

.05

[ToBTOpenue. O6bEMBI TEN

66

.05

[ToBTOpeHue. O6bEMBI TEN




JIncr koppekTHpPOBKM y4eOHOH POrpaMMbl

Tema ypoka

Jlara
NnpoBeIeHust

1o MJIaHy

IIpuyuHa KOPPEKTHPOBKHU

NPOrpamMmsblI

Koppektupyromue

MepOonpusiTUs

Hara
NMpoBeIeHUsA

no paxkry
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