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10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  AKCUOMBI
CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3aumHOe pacnosio)keHue IpsAMBIX B IPOCTPAHCTBE:  I[IEPECEKarOIIuecs,
napajuleibHble W CKpeluuBaromuecss InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJI MEXAY NpPsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocrteiimume mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpOeHUEe CeYSHHIA.
[leprieHAUKYISIPHOCTD NPSIMOM M IUIOCKOCTHU: MEPHEHIUKYISAPHBIC IpPSMbIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK I[EPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TeopeMa O MNpsIMOu
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEHHBIM YroJl  JBYIPaHHOIO  yrija.
IlepnieHaAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTenl. Teopema o0 TpEX MEPNECHAUKYIAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOIOrpaHHHKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHHKA, BBIIYKIIBIE U
HEBBIITYKJIBIE MHOTOI'DAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas
npu3Ma; TpaHU M OCHOBAHMS NPU3MBI; MpsMas U HAKJIOHHAsI IMPU3MbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIIbHAS U
yCeu€HHasi MNHMpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIDAHHUKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B TNPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, MPSMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€eMEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHanu, yrisl. llmomansb
OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH NPSIMOM NPHU3MBI, IUIOIIA/b
OCHOBaHMH, TeopeMa O OOKOBOW NOBEPXHOCTH MpsAMOM mnpu3Mbl. llinomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
mwiomanau yceuéHHo mnupamuabl. llonstue o6 00bEmMe. OOBEM mNUpPaAMUIIBI,
IIPU3MBL.

[logoOuble Tena B mpocTpanHcTBe. COOTHONIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KUIIACC

TeJia BpalueHus

[unuHaapuyeckass MOBEPXHOCTb, OOpa3yrIIUe IMWIMHAPUYECKON IMOBEPXHOCTH,
OCh IWIUHAPUYECKOW moBepxHOCTU. Ilumuunap: ocHoBaHuss u  OOKOBas
OBEPXHOCTh, 00pa3yroIIasi ¥ OCh; IJIOMIAb OOKOBOW U MOJIHON MOBEPXHOCTH.
Konnueckass moOBEpXHOCTh, 00pa3ylolue KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3syrolue u BbICOTa; OCHOBaHMS U OOKOBAasi MTOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, TuaMeTp; TUIoaas NoBepxHoctu chepnl. Bzaumuoe
pacnosioxkeHue chepsl U IIIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; MIomaab
chepsl.

N300pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpPA U KOHYCA.
KoMOuHanmu Tten BpallleHus ¥ MHOTOTPAHHMKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIICHUS.

[Tonsitue 06 oOwEMe. OcHOBHBIE cBOMCTBa 00BbEMOB Tei. Teopema 00 00BEME
NpsIMOYTOJILHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 1mIapa u miomaasb chepsl.

[lono6usie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Cedennsi nunuHApa (MapaJyieJbHO W MEPHEHIUKYISPHO OCH), CEYEHHUs KOHYyca
(mapaeaIbHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.
BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miiockocTH ¥ B mpocTpaHcTBe. CIO0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemieHue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATAaX. Yron Mexay BekTopamu. CKaaspHOE NPOU3BEIAECHHUE BEKTOPOB.
Boluncnenue yrioB MExy MPSMbIMU U IDIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JINMYHOCTHBIE PE3VJIbTATHBI

JIn4HOCTHBIE  pe3yJjbTaThl  OCBOCHHMS  IpOrpaMMbl  y4yeOHOTO  TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIUU OOYUYAIOMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO  4jJ€Ha  POCCHUHUCKOr0  OOIIECTBA,  MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCHIMCKONW T'pakAaHCKOW HWJICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJEHHUS, CBS3aHHOTO C MPAKTUYCCKUM
IPUMEHCHHEM JIOCTHIKEHUM HAayKH U JCSATEIbHOCTHIO YYEHOTO; OCO3HAHHUEM
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCcKoe BOCIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYas OSCTETHKY MaTEeMaTHYEeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUECKHUM acCIleKTaM pa3WyHbIX BUIOB UCKYCCTBA.
Du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMECHHUS IMPUMEHATh MaTEMaTHUCCKUE 3HAHHWS B MHTEpecax
3I0POBOTO M 0€30macHOro o0pa3a JKM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO (3I0POBOEC THUTaHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHA U OT/ABIXA,
perynspHas (u3ndeckas aKTHBHOCTH); (PU3HUECKOTO COBEPIICHCTBOBAHMS, IPHU
3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JAESITEIBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYJIOIIOOMUS; HHTEPECOM K
pasnmuuHbIM  cepam  MPOGECCHOHAIBHOW — JIESITCIBHOCTH,  CBS3aHHBIM  C
MaTeMaTHUKOW W €€ MNPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynyme mnpodeccuu W peaaru30BbIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 33]1a4 MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.
JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO  DKOJIOTUYECKOW  KYJIbTYpbl, TIOHHUMAaHHUEM  BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX IpoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOr 0 TIO3HAHMS:

c(OpPMHPOBAHHOCTBIO ~ MHUPOBO33PEHUS, COOTBETCTBYIONIETO  COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYyJIBTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJabTaThl OCBOCHHS MPOrpaMMbl Y4EOHOro MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1) Vuueepcanvuvie noznasamenvHuvle oeiicmeus, obecneuusaiom Gopmuposanue
0a306bIX KOCHUMUBHLIX NPOUECCO8 00VUAIOWUXCS (0CBOEHUE MemO0008 NO3HAHUSA
OKpYIICaOue20 Mupa, NpumMeHeHue J102UYeCcKUx, UCCIe008amenbCKux onepayul,
yMeHull pabomams ¢ uHgopmayueii).

ba3oBble Jornueckue AecTBUA:

e BBUBILSITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIE IPU3HAKM MaTEMATUYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMU, (HOPMYITUPOBATH
OTIpEJICIICHMSI TIOHSATUH; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJ1s1 000OIIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

e BOCIPUHUMATb, bopmMyIUpOBaTH 151 npeoOpa3oBHIBATh CYXKJIECHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHbIE;

e BBIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NMPOTUBOPEYUS B
dakTax, MaHHBIX, HAOMIONCHHUSX W YTBEPXKACHUSX, MpeaiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

e JICNaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;



e MPOBOJUTH CAaMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHHM
(IpsiMbIe ¥ OT MPOTUBHOTO), BEICTpAaUBaTh apryMEHTAIUIO, TPUBOJAUTE MPUMEPHI U
KOHTPHPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHus ydeOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh  Haubojee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabcKue 1eiiCTBUS:

e HCIOJNB30BaTh BONPOCHI KaK MCCIEJOBATEIbCKUNA HWHCTPYMEHT IMO3HAHUS;
dopMynupoBaTh  BONPOCH,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOJIeEMYy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

e MPOBOJUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEI0BAHUE TIO
YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro OoObeKTa, SIBICHMS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

e CaMOCTOSITENIbHO (HOPMYIUPOBAaTh OO0OOIIEHHUS M BBIBOJBI IO pE3yJbTaTaMm
NpOBENEHHOTO  HAONIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IICHHI;

e MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TIpollecca, a TakXKe BbBIABUTATH
NPEINOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBUIBIAATH AehUIMTHI WH(OpPMAIUU, NAaHHBIX, HEOOXOAUMBIX IJIS OTBETa Ha
BOMPOC U JJIsl PEIICHHUS 3a]1a4H;

e BBHIOMpPATh MHPOPMALIMIO M3 MCTOUYHHMKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHPOPMAIHMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

e CTPYKTYypUpPOBaTh WH(MOpPMAIUIO, MPEACTABISATH €€ B Pa3NUUHBIX (Qopmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

e OIICHHMBATh HAJEKHOCTh HHPOPMAIIMH 110 CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnule KOMMYHUKAMUBHbBLE Oeticmasus, obecneuusaom
CPOPMUPOBAHHOCINDL COYUANLHBIX HABLIKOE 00YUAOUUXCAL.

OO0menue:

e BOCHPUHUMATH U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasiMu OOLIEHUs; SICHO, TOYHO, I'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PELICHHUs 3a/Jauu,
KOMMEHTUPOBATH MOJTYyUYECHHBIA PE3yJIbTaT;

e B XOJ¢ OOCYXIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAae€MOW TEMBI,
npoOJieMbl, pelaeMod 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IIOUCK
pELICHMs]; COINOCTAaBIATh CBOM CYXICHHUS C CYXACHUSMHU JAPYTHMX YYaCTHHUKOB



auanora, oOHapyKMBaTh pa3jinyue U CXOJCTBO IO3MIHI; B KOPPEKTHOH (opme
(opMynHpOBaTh pa3HOTIACHUs, CBOM BO3PAXKEHUS;

e MPEACTABIATH PE3YyJbTaThl PELICHUS 3aJauyM, SKCHEPUMEHTa, HCCIEIOBAHMS,
MIPOEKTA; CaMOCTOSITEIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3ajay
MPE3EHTALMU U OCOOEHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHONM M WHAMBUAYAJIbHOU
paboThl MpU pelIeHWH YYeOHBIX 3a/Jady; NPUHUMATh 1eJlb COBMECTHOM
JEeSATENbHOCTH, TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl PAabOT, JOroOBapMBaTbCsA, OOCYXKIAaTh NPOLECC M Pe3ynbTar padoThI;
0000111aTh MHEHUS HECKOJBKHUX JIIOJICH;

e yYacTBOBaTh B TPYIIOBBIX (popmax padboTel (0OcyxaeHHs, OOMEH MHEHH,
«MO3TOBbl€ ILITYPMb» W HWHBIE); BBIIOJHATH CBOIO 4YacTh paboOThl W
KOOPJMHUPOBATH CBOM JIEUCTBHUS C APYIMMH YICHAMH KOMAaHJIbl; OIEHUBATH
KayecTBO CBOErO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aHUMOJICHCTBHUS.

3) Vuueepcanvnvie pezynamusnwvle Oetlicmesus, obecnevusarom @opmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 3aJl1auu, BEIOUpATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOPMAIIIH.
CaMOKOHTPOJIb:

e BIIAJICTh HaBbIKAMHU MO3HABATEIILHON PEeQIEKCUN KaK OCO3HAHHS COBEPIIAEMBIX
JEHUCTBUN W MBICIUTENBHBIX TPOLECCOB, UX PE3YJIBTATOB; BIANETh CIOCOOAMU
CaMOTIPOBEPKU, CAMOKOHTPOJISI TPOIIecca U pe3ysibTaTa pelieHus: MaTeMaTHIeCKOn
3a/1auu;

e MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH NpPH PEHICHUU 3a]a4yH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATH COOTBETCTBHE pPE3yJbTaTa IEH U YCIOBUAM, OOBSICHATH MPUUUHBI
JOCTH)KEHUS WM HEJAOCTHXKEHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, NPAMAas, INIOCKOCTb.

[IpruMeHAT, aKCHOMBI CTEPEOMETPUM UM CIHEACTBUS M3 HHUX NPU PELICHUU
r€OMETPUUYECKUX 3aay.



OnepupoBaTh NMOHATHAMU: MAPAJUIEIBHOCTh M NEPHEHAUKYISIPHOCTH NPSIMBIX U
IIJIOCKOCTEM.

KnaccuduuupoBaTe B3aMMHOE pPACHOJOKEHHE NPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JABYTPAHHBIA YroJ, TpaHU ABYIPAHHOIO yria, pedopo
JNBYTPAHHOI'O YIJIa; JIMHEWMHBIA YyroJl JBYTPAHHOIO yIJia; TpaaycHas Mepa
JIBYI'PAaHHOI'O yTJIa.

OnepupoBaTh  MOHATHUSIMHA: MHOTOTPAHHUK, BBINYKIBIA W HEBBIMYKJIBIN
MHOT'OT'PaHHUK, JIEMEHTBI MHOTOIPAaHHUKA, IIPABUJIbHBI MHOTOI' DAaHHUK.
Pacrio3HaBaTh ~ OCHOBHBIE  BHUJbl ~MHOTOTPAaHHHKOB  (IMpaMuja; Mpu3Ma,
NpsIMOYTOJIbHBIN Mapasuienenumnes, Kyo).

KnaccuduumpoBaTh MHOTOTpaHHUKH, BBIOMpAs OCHOBaHUS IJsi KiacCU(UKAIUU
(BBIMYKJIbIE M HEBBINYKJIblE MHOTOIPAHHHMKH; TMPAaBWIbHbBIE MHOTOTPAaHHUKH;
IpsIMbIE U HAKJIIOHHBIE ITPU3MBI, MMapajIeICIUIEbI).

OnepupoBaTh NOHATHAMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.
OOBICHATH IPUHIIMITBI TOCTPOSHUSI CEYSHHH, UCTIOIB3YSl METOJI CIE0B.

CrpouTh cedyeHHs] MHOTOTPAHHMKOB METOJOM CJEAO0B, BBINOJIHITH (BBIHOCHBIE)
IUIOCKHE YEePTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY,
CHHU3Y.

Pemate 3amaun Ha HaX0XJACHHE T'€OMETPUUYECKUX BEIMYMH MO oOpaslaM WiIH
aJropuTMaM, IPUMEHSS W3BECTHBIE AHAJIUTUYECKUE METOAbI IPU PELICHUU
CTAHJAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYMCIICHHUE PACCTOSHUN MEXIY IABYMs
TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAKOLIIUMUCS IPSIMBIMHU.

Pemate 3amaun Ha HaXO0XJACHHE TC€OMETPUUYECKUX BEJIUMYHH MO oOpaslaM WiIH
aNropuTMaM, IPUMEHSS W3BECTHBIE AHAJIUTUYECKUE METOAbl IPU PELICHUU
CTaHJAPTHBIX MATEMaTHYECKMX 334a4 Ha  BBIYHCICHUE YIJOB  MEXIY
CKPCIMBAIOIIMMHUCS MNPAMBIMH, MEXKIY MPsSIMOA M  INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Berunciare 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOIOIPAaHHHMKOB (MpU3Ma,
nupaMuga) ¢ TpuMeHeHHeM (OopMys; BBIYHCIATH COOTHOIICHHUS MEXIY
IUIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATHAMHU: CUMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETHPOBATH  MHPOpMAIUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTekax U
PUCYHKaX.



[IpumensaTs reomeTpuueckue (akTbl IJIs pEUICHUS CTEPEOMETPUUYECKUX 3ajad,
[IPEIOJIAraloiuX HECKOJIbKO II1aroB pELICHMs, €CJIM YCIOBHUS IPUMEHEHUSA
3a/1aHbl B IBHOM (hopMme.

IIpumeHaTs  mpocTeimue  OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1a4.
[IprBoAUTE mpUMEpPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh IONy4YEHHbIE 3HAHUA Ha [PAKTUKE: aHAJIU3UPOBATh pEajbHbIC
CUTyallUM M IPUMEHATb HU3YYCHHBIE IIOHATUS B MPOLIECCE IIOUCKA pELICHUs
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE TI'E€OMETPHUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa ajireopbl; pemarhb
IIPAKTUYECKUE 3a71a4H, CBSA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIJACC
OnepupoBaTh TOHATHSAMH: [HWJIUHIAPHYECKAs IMOBEPXHOCTh, OOpPa3yrOIIHE
IMWIMHJIPUYCCKONH  MOBEPXHOCTH,  [HWJIWHIP,  KOHHWYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUNIECKON TOBEPXHOCTH, KOHYC; c(heprudecKkast TOBEPXHOCTb.
PacrioznaBaTh Tena BpamieHus (LHIMHIP, KOHYC, cdepa u map).
OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpaleHUSI.
KnaccuduimpoBats B3aMHOE pacroyioxkeHue chepsl U MI0CKOCTH.
OnepupoBaTh MOHSATUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOIO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.
Boruncnsars 00bEMBI M TUTOIIAAN TTOBEPXHOCTEH TN BpAIICHHS, TEOMETPUUECKUX
TeJ C IpUMEHEHHEM (HOPMYIL.
OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIUCAHHBIM B chepy U OMUCAHHBIN
okoJ1o cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.
BBIYMCIATS COOTHOIIEHUS MEXIY IUIOMAIASIMUA TOBEPXHOCTEH U 00BEMaMu
MOTOOHBIX TEJL.
N3006paxkath u3ydaembie (GUTYpPHI OT PYKU B C TIPUMEHEHHEM TPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.
BreImoyHATh (BBIHOCHBIE) TUTIOCKHE YEPTEKU M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
duryp: Bu cBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TN BPAICHUS.
W3BnekaTh, WHTEPOpPETHPOBATH W  MpeoOpa3oBbIBaTh  MHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTeXaxX |
PHUCYHKaX.
OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.
BEBITIOTHATE EHCTBUS CIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YHUCII0, OOBICHATH, KAKIMHU CBOMCTBAMU OHH 00JIaJIaIO0T.



[IpuMeHATh TPaBUIIO NapAILIEIEIIATIEA.

OnepupoBaTh NOHATUSAMM: JIE€KapTOBBI KOOPAMHATBI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymMMy BEKTOpPOB M IPOM3BEACHUE BEKTOpAa HA YMCIIO, YIOJI MEXKIY
BEKTOPAMH, CKaJSPHOE TIPOU3BEAECHUE, PpPACKIAAbIBATh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAMHAT.

[IpumensTe reomeTpuueckue (akTbl JJI pEUIeHUS CTEPEOMETPUUYECKUX 3ajiad,
IOPEANOJIAralinX HECKOJBKO NIAaroB pELICHUS, €CIU YCIOBUA NPUMEHEHUS
3a/laHbl B IBHOM (hopme.

Pemlate mnpocreiine reoMeTpuyecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemrate 3a1aun Ha J0Ka3aTENbCTBO MAaTEMATHUUECKUX OTHOLIEHUN U HAXOXKJICHHE
reOMETPUYECKUX BEJIMYUH MO0 00pa3laM WA aJIropuTMam, MPUMEHsSI U3BECTHBIC
METOABbI IIPY PEUIEHNUN CTaHJIAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpuMeHsTP  mpoCTEHIIME  MNPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a1a4.
[IprBOAUTE mpUMEpPHI MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEN B INPUPOJE U KU3HU,
pacrno3HaBaTh POSBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATs TMOJNy4YEHHbIE 3HAHUS HA [PAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHUS B IPOLECCE IIOUCKA pPELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUI U TEOPEM, arrapara aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrporbusie  [paririeckie o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
1 BBenenne B cTepeoMeTpuio 10
2 [IpsimbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh IPSIMBIX H IJIOCKOCTEH
3 HepneHnmiyns{pHocn, TIPSIMBIX U 12
TUTOCKOCTEH

4 YTrubl MeXy IPAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 B 0

11 KIIACC

Kosn4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB U TeM ugposbie
Ne /m IIpOI“piIl)MNflbl Bcero Kontpoannbie | Tpakruyeckue 06[)(:30(1;2T9JILI-ZLIQ
padoTbI padoThI pecypeni
1 Tena BpameHus 12
2 OO0BEMBI TEn 5 1
3 BeKTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0606IueHI/vIe, 7 1
cucTeMaTH3alys 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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