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Pabouas mnporpamma yueOHoro mpenmera «l'eoMeTpusi» cocTaBieHa Ha
ocHoBanuu Jeicteyromero ®I'OC COO, denepanbHoi paboyeil mporpammsl
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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpPEOMETpUU. Touka, TmpsMas, IIOCKOCTb,
npocTpadHcTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsIMBIX B MPOCTPAHCTBE: IEpECEKAIOLINECH,
napajieJbHble M CKpelluBaroluecss mnpsimbie. [lapamienbHOCT TPSMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajyieiibHble TPSMbIE B MOPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAUICIBHOCTh MPSAMOM M IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsIMbIMU B TPOCTPAHCTRBE.
[TapannenbHOCTh IIIOCKOCTEN : TTapAIUICIIbHBIC INIOCKOCTH; CBOMCTBA NMAPAJLICIBHBIX
wiockoctei. [IpocTeifine npocTpaHCTBEHHBIE (GUTYpPHI HA TUIOCKOCTH: TETPAdIP,
KyO, Mapajiesenunes; IoCTPOCHHE CEUCHHU.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPAMBIE MApPAJUICNbHBIE W NEPHEHAUKYISPHbIE K IUJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsiMOi
MEPIEHINKYIAPHON TUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY MHPSMON H
IUDIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepneHUKyJISlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM IO TTOCKOCTH, MIPOEKITUS (GUTYPHI HA TUIOCKOCTh. [leprneHauKyIsspHOCTh
IJIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTU JBYX IUIOCKOCTEH. TeopeMa o Tpéx
MEPIIEHAUKYJIIAPAX.

MHororpaHHuKH

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIITYKIIBIE
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBasl U
MOJTHAs MTOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiefienune]; 1 ero coucrsa. [lupamupma: n-yronpHas nupamuia, rpaHd U
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yCeu€HHas mnOupaMuaa. OJIEMEHTbl Mpu3Mbl © nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHW: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; IPaBWIbHAs NpU3Ma U
MpaBWIbHAS THUPAMUIA; NpPaBWIbHAsA TPEYroJibHas MNUPAaMHUIA W TPABUIIbHBIN



TeTpa’ap; KyO0. IlpencraBieHue o mNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeueHus Npru3Mbl U TUPAMUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B IMPAMUIAX, TApAJUICIIEIIAIIENAX, IPABUIIbHBIX
MHOTI'OTPaHHUKAX.

Bblunciienne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSMON MPHU3MBI,
IIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpEMa O
wionaaun yceu€unoit nupamusl. [lonstue 06 06béMe. OOBEM MUpPaMUIbI, TPU3MBI.

[lono6ubie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuaapudeckast MTOBEPXHOCT, obOpazyroriue ATUHIPUYICCKON
MOBEPXHOCTH, OCh UIUJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHUE U BeplilnHa, 00pa3yrommas
¥ OCh; IIJIOIIA (b OOKOBOH U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHMS 1 OOKOBasi IOBEPXHOCTb.

Cdepa u map: HmeHTp, paaudyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnionoxenue chepsl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0MA b Cephl.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMOunHanuu Ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WU TEJIO BPAIICHHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

Ceuenus muMHApa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaiyeIbHOe OCHOBAHUIO M IIPOXOJISIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. Cl0oXXKeHUE U BHIUUTAHUE BEKTOPOB.
YMHOXkeHHE BEKTOpa Ha 4yucio. Pa3noskeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM



BekropaM. IlpaBuiio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU € Bekropamu. IlpsamoyronsHas cucrema
KoopauHaT B mpocTtpaHcTBe. KoopamnHatsel Bekrtopa. llpocredmme 3amaunm B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB MexIy MPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPU PELICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMH 00YUaIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIEecCTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, HJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B TOCTPOECHUE YCTOUYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHH; BOCIPHUUMYNBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3juyHbIX BUIOB UCKYCCTBA.

DusnyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HaHUS B
HWHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryiisipHast Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUYECKOW KYyJIbTYpPbl, MOHHUMAHUEM BIIUSHUS
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIbHOCTH, JTaroB €€
pPa3BUTHA W 3HAYMMOCTH IS PAa3BUTUS IIMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBIISATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JIESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTro MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU OeUCMBUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYJCarnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayuli, ymerui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eMcTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHIYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJICICHNs] ~ TOHSATUHN; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpPaBHEHHS, KPHUTEPHH
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEoOpPa30OBBIBATH  CYXKICHHS:
yTBEpJUTEIbHBIE W OTpHUIATENIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHBIE;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX,
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNI;



e JleNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKACHUN (MPsAMBIE U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTL MHPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus yuyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpOoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OpMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
0o0BbeKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHHS U BBHIBOJBI IO PE3YJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIPOLIECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

e BBISIBIATH Ae(OUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IIMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEACTABIATH €€ B PA3NHUHBIX (PopMmax,
WLTIOCTPUPOBATH TPadUUIECKU;

e OLICHMBATh HaJIEKHOCTh uHhopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHble  Oelicmeus, 00ecneyusaom

cpopmMupo8aHHocms COYyUAIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oomenne:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKJICHHSI B COOTBETCTBUHU C YCIOBUSIMHU
U 1eJIsIMU OOILIEHHUST; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBATH MOJIYUYEHHBIN pe3ybTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
po0IeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALICJICHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYKUBAaTh pa3jIMUMe W CXOJICTBO IMO3UIIMIA; B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJaud,  SKCIEPHUMEHTA,
UCCJIeI0BAaHNUS, MPOEKTA; CAMOCTOSITEIHHO BRIOUPATh (DOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOIL30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUTyTLHOM
paboThl TpPU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHHUPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXIaThb MpOLECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00Cyk)aeH I, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEro BKJIaJa B OOmMMNA MPOAYKT TIO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom ¢popmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9¥, BEIOMPATh CIIOCO0 peIIeHIS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YI4ETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIETh HABBIKAMHM IIO3HABATENIBHOW peQIeKCMH KaK OCO3HAHUSA
COBEpIIAEMBIX JIEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PEIICHUY 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATbBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCT U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBats B3aMHOE pacrojiokKeHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO YTia,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUWK, BBIMYKIBIH W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABWIbHBI MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (NHpaMuaa; TMpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIA
KIaccuuKauy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIE U HAKJIIOHHBIC TPU3MBbI, TAPAJIJICIICTIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHH, UCTIONB3YSI METO/I CIEOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJOM  CIIEJIOB,  BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEJTUYUH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMATUYECKUX 3a]la4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIUMHUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkKJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIMTHYECKHE METOAbl MpPH pPEIIeHUU
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boluncnsath 00BEMBI U TUIONIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MMpaMUJia) C IpUMEHEHHEM (POPMYIT; BBIYUCIISITH COOTHOLICHUS MEX 1Y ILTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexXax U
PHUCYHKaXx.

[IpumensTh reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANoIaralonX HECKOJIbKO IaroB PEIIEHUs, €CJIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsAT, mpocTellline MpOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoAUTH TpPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, pPacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPEalbHBIC
CUTyallud W TPUMEHSTh HM3yUYEHHBbIE TOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKH C(HOPMYIMPOBAHHOW MPOOJIEMbI, MOJIETUPOBATh  pealbHbIC
CUTyallud Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TEOpeM, armapara aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAXO0XKICHUEM T€OMETPHUUECKIX BEJTUYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; UIMIIUHAP; KOHUYECKAs TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruncnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B cPepy 1 OMTMCAaHHBIH
okoio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISATE COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300pakate m3ydaemble (PUTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NAPAILIEIETUATIEA.

OnepupoBaTh NOHATHSAMHU: J€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOpPAaMHM, CKAJIIPHOE NMPOU3BEAEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE MPOMU3BEACHUE, pACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIAaralInX HECKOJIBKO IIAr0B PEMIEHUS, €CIIN YCIOBUS IPUMEHEHHS 3a/1aHbl
B SIBHOH (hopme.

Pemate mpocreiiiine reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUWA U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pa3liaM WM aJirOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/a4.

[IpumensATh OpOCTEWIIME MPOTPAMMHBIE CPEIACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUYECKHX 3a7ay.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONIE U
KU3HH, paclO3HABATh POSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOHUCKA PELICHUS
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIIEMBbl, MOJEIUPOBATh PpEaTbHBIC
CUTyallUM Ha $3bIKE TIE€OMETPUHM, MCCIEI0BATh TOCTPOCHHBIE MOJEIA C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATHI U TE€OpeM, anmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10 brbnmorexa [HOK
https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ TIIIOCKOCTH B IPOCTPAHCTRE. > bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TJIOCKOCTSIMU 10 bubmorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHUKOB 9 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: cCeueHUs], pACCTOSIHUA U YTJIbI 4
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KVIACC

KoanyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
©J1a BpaeHus https://m.edsoo.ru/1¢209e37
bubmmoreka [IOK
2 O0né 5
BEMBLTET https://m.edsoo.ru/1¢209e37
3 BekTophs!l 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 34
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