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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPHS»
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YYarOMIerocsi KaKk aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUMCKOTO OOIIeCTBa, MPEACTABICHHE O MAaTeMAaTHMYECKHMX OCHOBAaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUU, MPOIEAYp TPakJIaHCKOTO 00mIecTBa (BBIOOPHI, ONMPOCHI U JPYIroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHHM C WX (QYHKIUSAMH H
Ha3HAUYCHHCM;

2) naTPpUOTHYECKOEe BOCTIMTAHME:

c(hOPMHUPOBAHHOCTh POCCUHCKOW TPaXKTAHCKOH HWISHTUYHOCTH, YBOKCHHSI K TPOIUIOMY U
HACTOSIIEMY POCCUHCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUAM POCCHUUCKHUX
MAaTEMaTUKOB M POCCUHCKON MAaTEMAaTHUYECKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHHUM B APYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEHl pPOCCHHMCKOrOo Hapoaa, cOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJCHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIXKCHUN HAYKU U
JeSTeNbHOCThIO YIYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs ICTETUKY MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a1a4, pPEIICHWH, PACCYXJICHUW, BOCHPHHMYUBOCTH K MAaTEMaTHYECKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHAThH MAaTEMATHUYSCKHUE 3HAHHS B WHTEpEcax 3J0POBOTO H
Oe3omacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3J0POBBIO (3A0pPOBOE MUTAHHE,
cOanmaHCHUpPOBAaHHBIA PEKUM 3aHATHI U OTIbIXA, pEerylspHas Qu3ndeckas aKTUBHOCTH), (pusmueckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHON JESTENBHOCTHIO;

6) TpynoBOe BocnuTaHME:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IEHHOCTH TPYAOJIIO0Us, UHTEpEC K pa3IUyHbIM cdepam
npodeccHoHaNbHON JESTENBHOCTH, CBA3aHHBIM C MaTEeMaTHUKOM M e€ TNPUIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BHIOOP Oyaymiei mpodeccuu U pearn30BbIBATb COOCTBEHHBIE KHU3HECHHBIC
MJIaHbl, TOTOBHOCTh U CIHOCOOHOCTh K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W CamMOOOpa30BaHUIO Ha
MPOTSDKEHUM BCEW JKM3HU, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PEIICHUM NPAKTUYECKUX 3a/ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0J0rMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTDh  DKOJIOTHYECKOM  KYJIbTYpPhl, TOHMMAaHHE  BIUSHUS  COIMAIBHO-
SKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHON Cpeibl, 0CO3HAHUE TI100aTFHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUU Ui
pelieHus 3a/1a4 B 00JIaCTU OKPYXKAIOIIEH Cpeibl, IUNTAHUPOBAHKE TOCTYIKOB M OLIEHKU WX BO3MOXKHBIX
MOCTEACTBUM JJISI OKPYKAIOIIEN CPETIBI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH U OOIIECTBEHHOW MPAKTUKH, TOHMMAaHUE MAaTEMaTHYEeCKOW HAyKH Kak chepbl 4eloBeuecKOon
NESTETLHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTH JJI Pa3BUTHS IUBUIN3ALUN, OBIIAJICHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KyJbTypOoW Kak CpEICTBOM IIO3HAHHWS MHpPA, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUTYyalIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKU MATEMaTHYECKUX OOBEKTOB, TOHSATHH,
OTHONIICHUN MEXIy TMOHATHUAMH, (DOPMYIHpPOBATH OMNpPEHEICHHUs] MOHSATHH, YyCTaHABIUBATh
CYUIECTBEHHBIH MpHU3HAK KJAacCU(UKALUK, OCHOBAaHHUS il OOOOIIEHUS W CPaBHEHMS, KPUTEPUU
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpOBaTH H TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUIaTENIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U NPOTHUBOpeuHs B (hakTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPKACHUSX, [IpeAaraTh KpUTEPHH Ui BBISIBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUN;

JieaTh BBIBOJIBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAUTHh CaMOCTOSITENIBHO J0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPXKACHUN (HpAMbIE U OT
MIPOTUBHOTO), BHICTPAUBATh aPTYMEHTAIIMIO, PUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBAThH
COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpaTh croco0 pemieHusl yueOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BAapHAHTOB pPEILICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHl KaK MCCIIEOBATEIHCKUM HMHCTPYMEHT TIO3HaHUsS, (OPMYIHPOBATH
BONIPOCHL, (UKCUPYIOLIME MPOTHBOpEYHe, MpoljeMy, yCTaHABIMBaTh MCKOMOE U JaHHOE,
(dbopMHUPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIIEIOBAHUE TI0 YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJIICHUS, MPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENNLHO (HOPMYIHPOBaTH OOOOINEHHS ¥ BBIBOJBI MO pe3yidbTaTaM MPOBEAEHHOTO
HaOIIOJICHUsI, UCCIEOBAHUS, OIEHUBATh JOCTOBEPHOCTHh TMOJYYCHHBIX pE3YyJbTaTOB, BHIBOJOB U
0000IIEHN;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIECCa, & TAKKE BBIIBUIATH MPEANOI0XKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH JACPUIMTH MHGOPMAINU, JAHHBIX, HEOOXOAMMBIX JJII OTBETAa HA BOMPOC U IS
pelieHus 3a1a4u;

BBIOMpaTh ~ MHQOpPMAIMIO  HU3  HUCTOYHUKOB  Pa3NUYHBIX  TUIOB,  aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TMYHBIX BUIOB U (POPM IIpeICTaBICHHUS;

CTPYKTYpUPOBaTh MHGOPMAINIO, TPEACTABIATh €€ B pa3audHbIX (opmax, WIUTIOCTPUPOBATH
rpapuyuecKy;

OILICHHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPHUTEPHUSIM.

KoMMyHHKaTHBHBbIEC YyHUBEPCAJIbHbIC YU4eOHbIE el CTBUA
OOmenue:
BOCIIPUHUMATH M (POPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUHU C YCIOBUSAMH U LIEISIMU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOK TOYKY 3pPEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHPOBATh ITOJIYYEHHBIN pe3yibTaT;



B XO0/€ OOCYXKIEHHUs 3a/aBaTh BOMNPOCHI TO CYIIECTBY OOCYKIAa€MOW TEMBbI, MPOOJIEMEI,
pemaeMoifi 3ala4y, BBICKA3bIBATh MWJCH, HAICIICHHBIC Ha IMOHUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKIEHHUS C CYXICHHSIMU JPYTUX YYaCTHHKOB JHaliora, OOHAPYXHBATh pa3ndhe M CXOJCTBO
MO3UIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJCTaBIATh PE3Y/IbTaThl PEIICHUS 3a/a4yd, SKCICPHUMEHTa, WCCICIOBaHUs, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (POpPMAT BBICTYIUICHUS C Y4ETOM 3aJad MPE3CHTAIMU U OCOOEHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanus:

COCTABIIATh IUIAH, QJITOPUTM pEIIeHUS 3aJadd, BBHIOMpATh CIOCOO pemeHHs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb MU KOPPEKTHPOBATh
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTEJIEKT:

BIIQJICTh HABBIKAMH IT03HABATEIBHON pPe(ICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUU H
MBICIMTENIbHBIX IPOLECCOB, MX PE3ybTAaTOB, BIALETh CIIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTpPOJIS
mpolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCcKOn 3ajauu;

NPEIBUICT TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH pPEIICHUH 3a/a4d, BHOCHUTHh
KOPPEKTHBBl B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAaHHBIX, HAHIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pE3yJIbTaTa LEIU U YCIOBUAM, OOBACHATh IPUUUHBI JOCTHIKEHUS WIN
HEIOCTIKCHHS PE3yJbTaTOB JEATENbHOCTH, HAXOAWTh OIIMOKY, /aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

IIOHMMaThb ¥ HCHOJb30BaTh IPEUMYILIECTBA KOMAaHAHON M WHAMBHUIYAIbHOM pabOTHl NpHU
pemeHny y4eOHbBIX 3a]a4, IPUHUMATH LEIb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIHIO
COBMECTHOH paboTHI, pacrpeieisiTh BUIBl padOT, JOTOBAPUBATHCS, OOCYKIATh MPOLECC U PE3YNIbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTb B TPYMIOBBIX (opMax paboTel (00CYyXaeHUs, OOMEH MHEHHH, «MO3rOBbIe
IITYPMBI» ¥ WHBIE), BBITIOIHATH CBOIO YacTh PaOOTHI M KOOPJMHHUPOBATH CBOM JICHCTBHSA C IPYTUMHU
YjieHaMA KOMAaHJIbl, OIICHWBATh KA4eCTBO CBOETO BKJaa B OOMMH TPOIYKT IO KPHUTEPHUSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

INPEJMETHBIE PE3YJIbTATBI

K xoniry 11 kaacca o0ydaromuiicss HAy4YUTCS:

e CBOOOJHO ONEPUPOBATH MOHATHSAMHU, CBSI3aHHBIMU C LWIMHIPUYECKOH, KOHMUYECKOW U

cepruveckoil MOBEPXHOCTSIMHU, OOBICHATH CITOCOOBI ITOTYUSHHS,;
® OIEpPHUPOBATH MOHITUAMH, CBSI3aHHBIMH C TE€JIaMU BpAILEHUS: [IMIMHAPOM, KOHYCOM, cepoii
1 IIapoM;

® pacro3HaBaTh Tejla BpalleHHus (LMJIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
TIOJTyYCHHUS TEJl BPALICHUS;

e KJaccu(UIIMPOBATh B3aUMHOE PACIIOIOKEHNE CPEPHI U TUIOCKOCTH;

® BBIYUCIIATH BEIMYUHBI HIEMEHTOB MHOTOIPAaHHUKOB M TeJNl BpalleHHs, 00bEMBI U IJIOLIAIN
MOBEPXHOCTEH MHOTOTPaHHUKOB M TENl BpAIICHHS, T€OMETPHUECKUX TelI C MPUMEHEHHEM
(opmyu;

e CBOOOJIHO OMNEPUPOBATH TOHSATHSIMH, CBS3aHHBIMH C KOMOWHAIIMSMHU TeJl BpaIleHUS U
MHOTOI'PaHHUKOB: MHOTOI'PaHHUK, BIMCAaHHBIN B cpepy M ONMUCAHHBIN 0K0J0 chepsl, chepa,
BITMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BPAIllCHHUS;



BBIYHCIISATH COOTHOIICHHS MEXKAY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMU TTOTI0OHBIX TET,
n300paxaTh U3ydaeMble (UTYpPHI, BBHIOIHATH (BRIHOCHBIC) MJIOCKHE YEPTEKU U3 PHCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUsI TEJ BPaLCHHUS;
W3BJICKATh, MHTEPIPETUPOBATH M MPEOOPa3OBHIBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, NpeACTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOO/IHO OMEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSTH OINEPAIMH HAJ BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

peliaTh reOMEeTpUYEcKHe 3a7aud Ha BBIYMCIICHUE YIJIOB MEXKIY MPSMBIMH U IJIOCKOCTSIMU,
BBIYHCIICHUE PACCTOSIHUM OT TOYKM JIO IJIOCKOCTH, B IIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MIPU PELICHUHY;

CBOOOIHO OIEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMU C JIBIDKEHHEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JBHIKCHHUIA;

BBITIONTHSATh H300paKeHUsI MHOTOTPAHHHUKOB U TeJl BPAILICHUS MMPHU MapalIeIbHOM TIEPEHOCE,
LEHTPATbHOW CHMMETPHUH, 3€pPKaJbHOW CHMMETPHUM, MPH TOBOPOTE BOKPYr MPSIMOH,
npeoOpa3oBaHMs TOI00MS;

CTPOUTH CEYCHHS] MHOTOIPDAHHUKOB M Te€J BpAIICHUS: CEUCHMs LMIMHApA (MapalljieibHO U
MIEPIICHIUKYIIIPHO OCH), CEYCHHS KOHYyca (TIapauiebHbIe OCHOBAHHUIO M TIPOXOISIINAE Yepe3
BEpILKHY), CEYECHHUS 11apa;

WCIIOJIb30BAaTh METOJABI IMOCTPOCHHSI CEYCHUW: METOJA CIIEJIOB, METOJl BHYTPEHHETO
MIPOSKTHPOBAHMSI, METO]T IEPEHOCA CEKYIICH IMIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYCCKHUE YTBEPKICHHUS,

MPUMEHITh TreoMeTpuueckre (akThl ISl  pEHIeHHs  CTePEeOMETPHYECKHX  3ajad,
MIPEIITOJIATAI0NINX HECKOJIBKO MIAroB PEIICHUS, €CIIU YCIIOBUS MPUMEHEHUS 3a/IaHbl B SIBHOM
1 HessBHOM (popme;

pemiate 3ama4d  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYCCKHX OTHOIICHWH ¥ HaXO0XKJICHUE
Te€OMETPUUYECKUX BEIUYUH;

MPUMEHSITh TPOTPAMMHBIC CpPEJCTBA W 3JIECKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH
pEIICHNU CTEPEOMETPUIECKHIX 3a/1aY;

MPUMECHSITh TOJTYYCHHBIC 3HAHUS Ha IMPAKTUKE: CPaBHUBAThH, aHAIM3HPOBATh M OIICHUBATH
pealibHble CUTYallud, NPUMEHATh H3y4YeHHbIC MOHATHS, TEOPEMBI, CBOWCTBAa B MpOIECCe
MOVICKA PEIICHUSI MaTeMAaTHIECKH CHOPMYITHUPOBAHHOM MPOOIEMBI, MOJICTUPOBATH PEATTLHBIC
CUTYyaIliul Ha S3bIKE T€OMETPHUH, HCCIICIOBATh MOCTPOSCHHBIC MOJICIH C HWCIOJIb30BaHUEM
TCOMETPHUYECKUX TOHSATHH W TEOpeM, armapaTra aireOpbl, pemaTh MpaKTHYECKHUe 3a7add,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYMH;

UMETh TPEACTABIICHUS 00 OCHOBHBIX JTallaXx Pa3BUTHS TEOMETPUU KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K xoniry 11 kaacca o0ydaromuiicss HAy4UTCs:

CBOOOJTHO OIEPUPOBATH TOHATHUAMH, CBS3aHHBIMH C LWJIMHIPUYECKON, KOHMUYECKOW U
chepryecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYUYEHHUS;

OIIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C TE€JIaMU BpAILEHUs: [IMIMHAPOM, KOHYCOM, cepoii
U I1apoM;

pacrio3HaBaTh Tela BpalleHHus (IMIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MIOJIyYEHUs TeJl BpallleHus;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHUE CPephl U MIO0CKOCTH;



BBIUUCIIATh BEJIMYUHBI HJIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHHs, 00ObEMBI U IIJIOLIAN
ITIOBEPXHOCTE MHOTOI'PAaHHHUKOB M TE€JN BpALICHUS, T€OMETPUYECKUX TElI C NPUMEHEHUEM
opmyu;

CcBOOOJHO ONEpUpPOBATh MOHITUSIMH, CBSI3aHHBIMH C KOMOHMHALMSIMH TeJl BpALCHUS U
MHOTOT'PaHHUKOB: MHOTOT'PaHHUK, BIMCAaHHBIN B Cpepy M ONMUCAHHBIN 0K0J0 chepsl, chepa,
BIIMCAHHAsl B MHOI'OI'PAHHUK WJIM TEJIO BPALLCHMUS;

BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIAISIMHA TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TET;
n300paxaTh u3ydyaeMble (UTYpPbI, BBHIIOIHATH (BHIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TeJl BpaIllCHUS;
U3BIICKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBHIBATh MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEKaX U pUCYHKAX;

CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ON€palliy HaJl BEKTOPaMHU;

3a/1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

peuiaTh reOMETPUYECKHUE 33/1a4d Ha BBIUMCICHUE YIJIOB MEXKIY MPSMBIMU M IJIOCKOCTSIMH,
BBIYMCIICHHE PACCTOSIHUM OT TOYKHU JO IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELICHUY;

CBOOOJHO OINEpPUPOBATH MOHSTHUSIMHU, CBA3AHHBIMU C JIBIDKEHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKECHUH;

BBIIIOJHATH U300pak€HUsI MHOTOTPAaHHUKOB U TEJl BpallleHUs! MpU NapauieIbHOM IEpEHOCE,
LEHTPAIbHOM CHUMMETPHUM, 3€PKAJIBHON CUMMETpPUHM, IIPU IIOBOPOTE BOKPYI MPSMOH,
npeoOpa3oBaHMs TOI00MS;

CTPOUTH CEYEHMS] MHOTOI'PDAaHHUKOB M TE€J BpAIICHUS: CEYEHMs LMIMHIpa (IapajuleJbHO U
MEPIEeHIUKYIAPHO OCH), CEYEHHsS KOHYyca (IapasuiebHble OCHOBAHUIO M MPOXOIAIINE Yepes3
BEPILKHY), CEUCHHUS 11apa;

WCIIOJNBb30BaTh METO/bl IMOCTPOCHHUS CEUEHUW: METOJ CJEAOB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJT IIEPEHOCA CEKYIEN MIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS;

OPUMEHATh TreoMeTpudeckue (axkThl A peIleHUs  CTepPeOMETPHUYECKUX  3ajad,
MIPEATNOJIAralolUX HECKOIBKO IIaroB PELIEHUs, €CIIM YCIOBUS IIPUMEHEHUS 3aaHbl B IBHOU
Y HesABHOU popme;

pemars 3aJaud  Ha JI0Ka3aTelIbCTBO MAaTE€MaTHYECKMX OTHOIICHMH M HAaXOXKICHHE
r€OMETPUYECKHUX BEJINYUH;

IIPUMEHSTh IPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
pELIEHUH CTEPEOMETPUUECKUX 3a/1aY;

IIPUMEHATH TOJIyYCHHBIC 3HAHUS HA NPAKTUKE: CPAaBHUBATh, aHAJIW3UPOBATH M OLICHUBATH
peanbHBle CUTYallMM, IPUMEHATHh HW3YYEHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B IMpOLEcce
MOUCKA pelleHHs] MaTeMaTHYeCcKu chpopMyInpOBaHHON MPOOIEMbI, MOAETHPOBATh PeaIbHbIE
CUTyallUM Ha S3bIKE I€OMETPHUM, HUCCIEAOBATh IOCTPOCHHBIE MOJEIHU C MCIOJIb30BAHUEM
reOMEeTPUUYECKUX MOHATHI W TeopeM, ammapara aireOpbl, peuarb MPaKkTUYECKHe 3aJauH,
CBA3aHHBIE C HAXO0K/ICHHEM I'€OMETPUYECKUX BEJIIMYNH;

UMETh TpEeACTaBIEHUSI 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUU KaK COCTaBHOW 4YacTu
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

COJAEPKAHUE OBYYEHUA
11 KJIACC



Tena Bpamenus

[loHATHS: UMIMHApPUYECKAss IOBEPXHOCTb, KOHHYECKash IOBEPXHOCTb, cdepuueckas
MOBEPXHOCTh, OOpasyromniue moBepxHocTed. Tema BpamieHUs: UUIUHAP, KOHYC, YCEUYEHHBINM KOHYC,
chepa, map. BzaumHoe pacmonoxkeHue cdepbl UM IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHune Ten BpalleHusl Ha TUIOCKOCTH. Pa3BépTka nmimHapa u kKoHyca. CuMMeTpust cepsl u
mrapa.

O06Bvém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
napauiesienumnena u cineacteus u3 He€. O0bEM NPSMON U HAKJIOHHOW MPHU3MBI, IIMIIMHAPA, ITHPAMHUIBI
u KoHyca. OOBEM mapa v IIapoBOTrO CErMEHTA.

KOMGI/IHaI_II/II/I TCJI BpalllCHUA WU MHOTI'OI'PaHHHUKOB. HpnsMa, BIIMCaHHAasA B HNUJIIMHAP, OIIMCAHHAA
okoyo ummaapa. Ilepeceuenne cdeprl u mapa ¢ miockocTpro. Kacanue mapa u cepbl III0OCKOCTBIO.
[ToHsATHE MHOTOTPAaHHKKA, OIMTMCAHHOTO OKOJIO cepbl, Chephl, BIMCAHHOW B MHOTOTPAHHHUK WIJIH TEJIO0
BpAIlCHHS.

[Tnomane MOBEPXHOCTH IMIIMHApPA, KOHYca, Iomanb chepsl u e€¢ uwacreid. [logoOue B
npoctpancTBe. OTHoOIEHNE 00BEMOB, TUTOMIAIeH TTOBepXHOCTEH Moa00HbIX (uryp. [IpeodpasoBanue
nono0usi, roMoTeTus. PelieHWe 3amad Ha IUIOCKOCTH C KCIOJIB30BAHHEM CTEPEOMETPUYCCKUX
METOJIOB.

HOCTpOGHI/Ie CEUYeHUI MHOTI'OTPaHHUKOB W TCJI BpAlICHHA: CCUCHHA HUJIIMHIPA (HapaJIJIGJIBHO u
NEPIEHANKYISIPHO OCH), CEYeHHs KOHyca (mapajielibHble OCHOBAHWIO M MPOXOMSIINE dYepe3
BEPIIUHY), CEUCHUs IIapa, METOJbI IMOCTPOCHUS CEUCHHWI: METOJ CJIENIOB, METOJI BHYTPEHHEIrO
MPOCKTUPOBAHUS, METO]I TIEPEHOCA CEKYIIEH TIOCKOCTH.

BekTopbl M KOOPIMHATHI B IPOCTPAHCTBE

Bekroper B mpocrtpancTBe. Omepanuu Hajx BEKTOpaMd. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXCHHs. [IpsAMOyroipHas cHCTeMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. PasnoxeHue BekTtopa 1o 0Oasucy. KoopauHATHO-BEKTOPHBI METOJl TpH
peIIeHIH TEOMETPHYECKUX 3a71ad.

JIBHKeHUs B IPOCTPAHCTBE

JlBmwxenust npoctpancTBa. OtoOpakeHus. [IBuwkeHuss u paBeHCTBO ¢uryp. OOuue cBoicTBa
IBWKEHUH. Bunel ABWXKEHMH: mNapajuleibHbI IepeHoc, IEeHTpalbHas CHUMMETpPHUS, 3epKajibHas
CUMMETpHUSs, IOBOPOT BOKPYT npsiMoil. [IpeoOGpazoBanus nonobus. [Ipsmas u cdepa Ditnepa.

Y4eOHO-TeMaTHUYeCcKOe IVIAHMPOBaHME C ONpeJe/eHeM OCHOBHBIX BUI0OB YUeOHOi

AEATEIbHOCTH
11 knace
Ne Hasanue Kon-Bo Conepxanue XapakTeprucTUKa OCHOBHBIX BUIOB
TEMBI 4acoB MaTepuaia JIESITEJIBHOCTH YYEHUKA
1. | BBoxnoe 2y ITapajutenbHOCTB VY4eOHO-1I03HaBaTeNbHAs:
ITIOBTOPEHHE HPSIMBIX U MIPUBOJIAT IPUMEPHI,
IIJIOCKOCTEM. (hopMyIMpOBAThH BHIBOJIBI, B
[leprieHAUKYIAPHOCTD | YCTHOM M MUCHbMEHHOU (hopme
IPSIMBIX U OTpa)kaTb Pe3yJIbTaThl CBOEH
IIOCKOCTEH. NEeITEILHOCTH.
MHOrorpaHHuKH. WNudopmannonHo-
KOMMYHHMKATHBHAs: YMETh




001aThcs, y9acTBOBaTh B JUAJIOTE,
COCTaBJIATH IUIaH-KOHCIIEKT YPOKa,
MIPUBOIUTH TIPUMEDHI,
apryMeHTUPOBATh.

PeduexcuBnas:
CaMOCTOSTEJIbHO OPraHU30BbIBATh
y4eOHYIO JIeATEeIbHOCTh; OIICHUBATh
CBOM Y4€OHBIC BOZMOKHOCTH.
DopMyIHPYIOT OIIPEICTICHUS.
PemaroT 3a1aun Ha BHIYUCIICHUE.
[InanupoBaHue JOMAIITHETO 3adaHUs
(3amuChIBAIOT JOMAITHEee 3aaHue,
32JIaF0T BOIPOCHI 110 HEOOXOAMMOCTH

I'maBa
V. BekTopbl B
MIPOCTPAHCTBE

Bexkrops! B
IIPOCTPAHCTBE.
Konnuneapusie u
KOMIUIaHapHbIE
BEKTOpHI. Paznoxenue
BEKTOPA 10 TPEM
HEKOMIUIaHapHBIM
BEKTOPaM.

JlelicTBUA CO CTIOBECHOM OCHOBOM
(caymaroT yuuTens, OTBEYaroT Ha
HABOJISIIIME BOTIPOCHI,
IPOTOBapUBAIOT ONIPEICIICHNS,
CIIYIIAIOT M AaHAJIM3UPYIOT OTBETHI
CBOMX TOBApUILEH, BBIBOIAT U
JIOKa3bIBAIOT (POPMYIIBL,
CaMOCTOSTENIFHO paboTaloT ¢
YU4EOHUKOM).

VY4eOHo-1103HaBaTeIbHA:
PUBOIUTH MPUMEDHI,
(hopMyJIIpOBaTh BEIBOJIBI, B
YCTHOH M MUCbMEHHOU popme
OTpaXkaTh PE3YJIbTATHI CBOEH
JeSITeIbHOCTH.

WNupopmanirnoHHo-
KOMMYHHUKATHBHAs: YMETh
0011aThCs, Y9aCTBOBATh B JUAJIOTE,
COCTaBJIATh IJIaH-KOHCIIEKT YPOKa,
MIPUBOJIUTH TIPUMEPHI,
apryMeHTUPOBATb.

PednexcuBHas: caMmocToATeNHHO
OpPTraHU30BBIBATH YUEOHYIO
NeSITeTbHOCTD; OLICHUBATh CBOU
yueOHbIE BO3MOKHOCTH.
DOpMYIIUPYIOT ONPEICTCHHUS.
PemaroT 3a1aun Ha 10Ka3aTENbCTBO.

[MnanupoBaHue TOMAITHETO 3aJaHHs
(3amuCHIBAIOT TOMAIITHEE 33/IaHue,
3a/1al0T BOIPOCHI MO
HEOOXOINMOCTH.

I'maBa VI.
Meton
KOOpAMHAT B
MPOCTPAHCTBE.
JBmxeHus
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[IpsamoyronbHas
crucTemMa KOOpAWHAT B
MPOCTPAHCTBE
Koopaunarsl Touku u
KOOPAMHATHI BEKTOPA.

JlercTBUS CO CIIOBECHOM OCHOBOM
(cymaroT yuuTens, OTBE4aroT Ha
HaBO/JISAIIME BOIPOCHI,
MPOTOBAPUBAIOT OTIPEICIICHHS,
CIIYHIAIOT U @aHAJU3UPYIOT OTBETHI




[Ipocretimue 3a7a4uu B
KOOpJAUHATaX. YToJ
MEK]ly BEKTOpamH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB. JIBHKECHUS.

CBOUX TOBapuIIeH, GOpMyITHPYIOT
onpeJieeHus).

HaOmronenue 3a 00beKTOM
(CpaBHUBAIOT pa3IMYHBIC BHUJIBI
YETBIPEXYTOJIbHUKOB 110 3aJJaHHBIM
MpU3HAKAM, , aHAJTU3UPYIOT
poOJIEMHBIC CUTYAIlUH, PEIIAIOT
3a/1a4¥l BBIYMCIUTEIIBHBIC U Ha
JI0OKa3aTeNIbCTBO, JJOKA3hIBAIOT
TEOPEMBI O CBOMCTBAX
YETBIPEXYTOJIbHUKOB, 10 MPU3HAKAM
pa3iuyaroT BUJIbI
YETBIPEXYrOJIbHUKOB. Permaror
3a/1a4¥l Ha BBIYMCIICHHE,
[InanupoBaHue JOMAIITHETO 3adaHUs
(3amuChIBAIOT JOMAITHEe 3aaHue,
3/IaF0T BOIPOCHI 110 HEOOXOAMMOCTH

I'nasa

Hunuuaap,
KOHYC, IIap

VII.

164

Hunuuap. [Diomans
MIOBEPXHOCTHU
uwmHapa. Konye.
IInomanp
MMOBEPXHOCTU KOHYCA.
Y ceueHHbI KOHYC.
Cdepa. lap.
Bzaumnoe
pacnosoxeHue chepsl
Y TJIOCKOCTH.
KacarenpHas
IJIOCKOCTH K cdepe.
[Tnomane chepsr.

JlelicTBUA CO CTOBECHOM OCHOBOM
(cnymaroT yuuTens, OTBeUaroT Ha
HaBO/ISIIIKE BOIIPOCHI,
IPOTOBapUBAIOT

OTIpeIeJICHUs], CIIYIIAIOT U
AHAITM3UPYIOT OTBETHI CBOMX
TOBAPHILEH, BBIBOASAT U TOKA3bIBAIOT
(hopMyIbI,

CaMOCTOSITENILHO PabOTaloT C
Y4EOHUKOM).

Y4eOHo-103HaBaTeIbHAS:
PUBOUTH IIPUMEPHI,
(hopMynupoBaTh BHIBOJIBI, B
YCTHOM U MUChbMEHHOU (opMme
OTpaXkaTh pe3yJbTaThl CBOCH
NeSITeTbHOCTH.

HNudopmannonso-
KOMMYHHKATHBHAs: yMETh
00111aThCs, Y9aCTBOBATh B JUAJIOTE,
COCTaBJIATh IJIAH-KOHCIEKT ypoKa,
MIPUBOJIUTH TIPUMEPHI,
apryMeHTUPOBATb.

PednexcuBHas: caMocTOATENHHO
OpraHU30BBIBATH YUCOHYIO
JIEATEIIbHOCTD; OIICHHBATH CBOU
yueOHbIE BO3MOKHOCTH.
DOopMYyTUPYIOT ONpPEACTICHUS.
PemaroT 3a7aun Ha BEIYUCIICHHUE).
[MnanupoBaHue TOMAITHETO 3aJaHHs
(3amuChIBAIOT TOMAITHEE 33/IaHue,
3a/1al0T BOIPOCHI IO
HEOOXOINMOCTH.




I'naBa VIIL.
O0BEMBI TET

174

ITonstre o0ObeMa U
ero coiictBa. O0beM
MUATUHAPA,
PSIMOYTOJIBHOTO
napajuieienuneaa u
npusMel. O0beM
nupamMuel. O0beM
KOHYCa U YCEYCHHOTO
koHyca. O0bem mapa
U €ro 4acTei.
ITmomane
MOBEPXHOCTH
MHOTOT'PaHHHKA,
UIMH]IPA, KOHYCA,
YCEYEHHOT'0 KOHYCA.
ITnomane
MMOBEPXHOCTH IIapa u
€ro 4acTeu.

IToBropenue kypca 11 kmacca 12 u.




