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Pabouass mporpamMma mo ydyeOHoMy mnpeamery «Matematuka: reomerpusi» st 10 kimaccos
cocTaBiicHa ¢ yueToM TpeboBanuii denepanpHoro 3akona "O6 oopazoBanuu B PD" or 29.12.2012 N
273-®3; PI'OC COO (mpuka3z Munnpocsemnienuss Poccun Ne 413 or 17.05.2012r. (B pemakuuu ot
12.08.2022 Ne 732)); denepanbHOl 00pa3oBaTEIbHON MPOrpPaMMbl CPEIHETO 00IIero oO0pa3oBaHUS
(mpuka3z Munnpocsemenus Poccun Ne 371 or 18.05.2023); denepanbpHoil pabodueil mporpamMmmsl
cpenHero oobmiero odpazoBanusi «Marematuka» (mis 10—11kmaccoB oOpa3oBaTeNbHBIX OpraHU3aIui
yray6nennslii ypoenb) 2023 r., OOIl COO MBY «Jluneit Ne 76» ot 30.09.2023 r. Ilporpamma
OpPHEHTHpOBaHA Ha UCMONb30BaHHE yueOHuKa ['eomerpus. 10-11 kmaccel: 0a30BbIA U YrITyOICHHBIN
ypoBau / [JL.C. Atanacsn, B.®. Byry3os, C.b. Kagomues u np. |. - M.: [IpocBemnienne, 2021r. B
YueonoMm mmane MBY «Jluneit Ne76» Ha u3ydeHnue npeamera «MaTemMaTHKa: TE€OMETPUSI» OTBOJUTCS B
10 kiraccax - 3 4aca B HELEIIO.

PaGouass mporpamma mo y4yebHOMy mnpeamery «MaTemMaTHKa: TEOMETpPHUS» OHpenessieT
coZlepyKaHUe JIEATEILHOCTH C YYeTOM OCOOEHHOCTel oOpa3oBaTenbHOW momuTHKU MBY «Jlumenr No
76», 00pa3oBaTeIbHBIX MOTPEOHOCTEN U 3aIIPOCOB 00 YUAIOIIUXCS.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPHUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknanckoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAKIAHCKONW MO3ULIHUUA OOYYArOMIerocsl Kak aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUICKOro OOIIecTBa, MPEICTaBICHHE O MAaTEeMAaTUYECKUX OCHOBaxX (DYyHKIIMOHHPOBAHUS
Pa3NMUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp T'PakIaHCKOro olmiecTBa (BBIOOPHI, OMPOCHI M APYTroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B COOTBETCTBHHM C WX (QYHKIHSAMH H
Ha3Ha4YCHHEM,;

2) maTpuoTHYECKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTh POCCHUMCKOM TpakIaHCKON HISHTUYHOCTH, YBaXKEHHsS K MPOLLIOMY U
HACTOSIIEMY POCCHHCKOW MAaTEMAaTHUKH, I[EHHOCTHOE OTHOIIEHHWE K JOCTH)KEHUSM POCCHUUCKUX
MaTeMAaTUKOB U POCCHUICKOW MaTEMaTUYECKON IIKOJIbI, HCIOJIb30BAHUE ITUX JOCTUKEHUU B JAPYTUX
HayKax, TEXHOJIOTHX, chepax IKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Haponaa, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOI0 MOBEIEHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JTOCTHKEHUN HAYKU U
JeSITeIbHOCTBIO YU4E€HOT 0, OCO3HAHUE JINYHOTO BKJIa/1a B MOCTPOCHUE YCTOWUYHUBOTO OYAYIIEro;

4) acTeTHYecKoe BOCIIUTAHHE:

3CTETUYECKOE OTHOLIEHUE K MUY, BKJIOYasl ICTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/ay, pEUICHHH, pacCyKIECHUW, BOCIPUMMYHMBOCTb K MATEMaTHUYECKHUM aCIeKTaM
pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusnyeckoe BocniuTaHue:

cOpMUPOBAHHOCTh YMEHHUSI MPUMEHITh MaTEMAaTUYECKHE 3HAHHUS B HMHTEpecax 370pOBOrO H
Oe3omacHoro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (340pOBOE MUTAHHE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHI U OTAbIXa, peryisipHas (u3ndeckas aKTUBHOCTH), (pusmueckoe
COBEPILIEHCTBOBAHUE MPHU 3AHATUAX CIIOPTUBHO-030POBUTEIBHON €S TEIIbHOCTHIO;

6) TpynoBoe BocniuTaHHe:

TOTOBHOCTh K TPYyAY, OCO3HaHWE IIEHHOCTH TPYAOTIOOUS, WHTEpPEC K pasIudHbIM cdepam
npoecCHOHANBPHON JICITENBHOCTH, CBS3aHHBIM C MaTEMAaTUKOW W e TPUIIOKCHHUSIMH, YMCHHE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymiel mpodeccuu M pean30BhIBATH COOCTBEHHBIE KU3HECHHBIC
IJIaHbl, TOTOBHOCTh W CIIOCOOHOCTh K MaTEMaTHYE€CKOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO Ha
MNPOTSDKEHUHU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEUICHWHM NPAKTUUYECKUX 3ajad
MaTeMaTU4YECKOW HAMPaBIECHHOCTH;



7) 3K0J10rHYeCKOe BOCIIUTAHHE:

cOPMHUPOBAHHOCTh ~ JKOJOTMYECKOW  KYyJbTYphl, T[OHMMAaHHE  BIUSHHUS  COLIMAIBHO-
HYKOHOMHUYECKHX MPOLIECCOB HA COCTOSHUE MPUPOTHOM M COLIMATIBHOU CpPelbl, 0CO3HAHUE TJI00ATHLHOT O
XapakTepa JKOJIOTMYECKUX MpodJieM, OpUEHTAlUsi Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUHU IS
pelieHust 3a/1ay B 00JaCTH OKpY>KaloUel cpelibl, JIaHUPOBAHUE MOCTYIIKOB M OLIEHKH X BO3MOXHBIX
MOCIIE/ICTBUAN JIJIs1 OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH, TOHMMAaHWE MATEeMaTHYECKOW HAayKH KakK CQepbl UeI0BEeYeCKOM
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTHU Ui Pa3BUTHUS IIUBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOll Kak CpeICTBOM TIIO3HAHUS MHUpa, TOTOBHOCTH
OCYIIIECTBJISATh MPOCKTHYIO U UCCIIEIOBATENBCKYIO IETEIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBUS

ba3oBble JJoruyeckue aelcTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIISCTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX O0OBHEKTOB, TOHATHH,
OTHOIIECHUH MEXAYy TOHATHAMH, (OPMYJIUPOBATh ONPEIACICHHUS IOHATUH, YCTaHABIUBAThH
CYIIECTBCHHBIA MPU3HAK KJIACCHU(HUKAIIMK, OCHOBAHHS i1 OOOOIIEHUS M CpPaBHEHUS, KPUTCPUU
MPOBOJAMMOrO aHAJIN3A;

BOCHIPUHUMATh, (OPMYJIUPOBaTH H MPEOOPA3OBBIBATh CYXKICHUSA: YTBEPAUTEIbHBICE U
OTpHUIIATEIbHBIE, €MIUHUYHBIC, YACTHBIC U O0IIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTH4E€CKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOpEUHs B (DaKTaX, JaHHBIX,
HAOMIOACHHUSX W YTBEPXKICHMSIX, TpemJiaraTh KPUTEPUH MJis BBISIBJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNH;

JIeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3AKJIIOUE€HUH, YMO3aKJIIOYEHU I 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKa3aTelbCTBA MATEMAaTHUECKUX YTBEPKACHUU (TpSAMble U OT
MPOTHBHOI0), BBICTPAWBATh aPTyMEHTAIUIO, IPUBOIUTE IIPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BHIBO/IBI,

BBEIOMpaTh CIOCO0 pelieHus ydeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HAaNOO0JIee MOAXOISAIIMHN C YIETOM CAMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBarejbCcKue JeiicTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUM WHCTPYMEHT TO3HAHUS, (OPMYJIUPOBATH
BOIIPOCHI, (UKCHPYIOIIME TPOTHBOpPEYHE, TMpoOJieMy, YyCTaHaBJIMBaTh HWCKOMOE U JaHHOE,
(bopMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHE;

MPOBOIUTH CAMOCTOSTENLHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAHUE 110 YCTAaHOBJICHHUIO
0COOEHHOCTEW MAaTeMaTUYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISIBICHHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, TIPOI[ECCaAMU;

CaMOCTOATENLHO (OPMYIUPOBaTh OOOOIICHHMS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOT O
HaOMIOACHMS, WCCIIENOBAaHMS, OIICHUBATH JIOCTOBEPHOCTHh MOJIYYCHHBIX pE3yJbTaTOB, BBIBOJAOB U
000011IeHHNI];

MPOTHO3UPOBATHh BO3MOKHOE PA3BUTHE MPOIIECCAa, a TAKKE BBIIBUTATh MPEATNOJIOKEHUS O €ro
pPa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISBIIATH JICPUIIUTEI WHPOPMAIIMK, JaHHBIX, HEOOXOAMMBIX JIJII OTBETA HAa BOMPOC W IS
peleHus 3a1a4u;



BEIOMpaTh ~ WH(OpPMANMIO W3  WCTOYHUKOB  PA3IMYHBIX  TUIIOB,  AHAIM3UPOBATH,
CHCTEMAaTU3UPOBATH U UHTEPIPETHPOBATh HHPOPMAIIHIO PA3IIMIHBIX BUIOB U (DOPM IpeICTaBICHHUS,

CTPYKTYypUpOBaTh HHGOPMAIMIO, MPEACTABIATh €€ B pa3inyHbIX (opMmax, HIUTFOCTPHUPOBATH
rpaduuecKH;

OLICHUBATh HAIEKHOCTh MH(POPMAIIUH 110 CAMOCTOSITEIIBHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbIE YHHBeEpPCaJbHbIE yUeOHbIe TeiicCTBHUSI

Oo0menne:

BOCHpI/IHI/IMaTI) nu (I)OpMy.]'II/IPOBaTI) Cy}K)IeHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I " UeciIsiMnu O6HI€HI/I$[,
SICHO, TOYHO, FpaMOTHO BBIpa)KaTL CBOIO TO‘—IKy 3peHI/IH B YCTHI)IX U IIHNCBMCHHBIX TEKCTaX, AaBaTh
MOsICHCHH 110 X0y pCIICHU 3aJa4, KOMMCHTUPOBATH HOJ'Iy‘IGHHBIﬁ PE3YJbTAT;

B Xozne OOCYXIEHHs 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbI, IMPOOJIEMBI,
pemaeMoifI 3aJa4i, BBICKA3bIBAaTh HACH, HANICJICHHBIC Ha IIOHCK peH_ICHI/ISI, COIIOCTABILITH CBOU
CYXJEHUA C CYXACHMSIMM JpyruxX YYacCTHUKOB Juajora, OoOHapyXMBaThb pa3jIMuU€ U CXOICTBO
MO3HIIHA, B KOPPEKTHOH Gopme POopMYITHUPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

HpCHCTaBHﬂTb pe?;y.TIbTaTLI peH.IeHI/IFI 3aJa4uu, BKCHepI/IMCHTa, HUCCICOAO0BaHUA, HpOGKTa,
CaMOCTOSITENIbHO BbIOHMpaTh (pOpMaT BBICTYIUIEHUS C y4y€TOM 3a7ad MpPE3eHTAlUud U OCOOEHHOCTEH
ayJTUTOPHH.

PeryasiTuBHble yHUBepcalbHble yueOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJATh IUJIaH, AJTOPUTM peIIeHUs 3aJaud, BbIOMpPATh CHoco0 pemeHus ¢ y4EToMm
UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHPOBAThH
BapHaHThI pelIeHU ¢ y4€TOM HOBOU MH(pOpMAIIH.

CaMOKOHTPO./1b, IMOLIMOHAIbHBIN HHTEJICKT:

BJIa/IETh HaBbIKAMH I103HABATEIbHOM pe(daeKkcuu Kak OCO3HAHUS COBEPIIAEMBbIX JEHCTBUN U
MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YyJbTATOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yJibTaTa PEIIEHUsI MaTEMaTUUECKOM 3a/1auH;

NpEeABUAETh TPYAHOCTH, KOTOpPbl€ MOI'YT BO3HUKHYTh IIpHM pEIIEHUM 3aJayd, BHOCUTHb
KOPPEKTUBbI B JAESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HANJAEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3yJbTAaTa LEIN U YCIOBUAM, OOBICHATh TPUUMHBI JOCTHKEHUS MU
HEJIOCTH)KEHUS] Pe3yJIbTaTOB JEATeNbHOCTH, HAaXOAWUTh OLIMOKY, /JaBaTh OLEHKY NPHOOPETEHHOMY
OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMAaTh M MCIOJIb30BaTh IPEUMYLIECTBA KOMAHAHOM M HWHAMBHUIYaJbHOM paboThl IpHU
peleHnn y4yeOHBIX 3ajay, IPUHUMATh 1€JIb COBMECTHON IEesATEeIbHOCTH, MJIAHUPOBATh OPraHU3AIUI0
COBMECTHOH paboThl, pacrpenesiTb BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U PE3yNbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JTIOCH;

y4acTBOBaTb B TpyNHOBBIX (opmax paboTel (00CyXIeHus, OOMEH MHEHHH, «MO3roBble
LITYPMbI» U UHBIE), BBINOJHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JEHCTBUS C APYTUMH
YJIeHaMH KOMaH/bl, OLIEHHBAaTh KadeCTBO CBOEro BKJaJa B OOHIMH NPOAYKT IO KPUTEPUSM,
cpOopMyJIMPOBaHHBIM Y4aCTHUKAMU B3aUMOJEHCTBUSL.

MHNPEAMETHBIE PE3YJIBTATBI
K xonmy 10 kiaccao0ydaronmiicss HAyYUTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSTHSMU CTEPEOMETPHHM TIPU pEIICHHH 3a7ad U
IIPOBENCHUH MAaTEMATUYECKUX PACCYKACHUN;



IPUMEHATh aKCHOMbBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPHU PELICHUH T'€OMETPUYECKHUX
3a1ay;

KJIacCUUIMPOBATh B3aUMHOE DACIONIOKEHHE MPSMBIX B IMPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEpUPOBATH MOHATHUSIMH, CBS3aHHBIMH C yIJaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMH B IIPOCTPAHCTBE, MEXAY IPSAMON U INIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHSATHSAMHE, CBSI3aHHBIMU C MHOT' OT'PaHHUKAMH;

CBOOOJIHO paclo3HaBaTh OCHOBHbIE BHJbl MHOTOIPAaHHUKOB (IpU3Ma, MHpaMuia,
IPSMOYTOJIBHBIN Mapauiesienunen, Kyo);

KJIacCH(UITMPOBATH MHOTOTPAaHHUKH, BEIOUPAsi OCHOBAHMSI JJIs KiTaccu(UKAINY;

CBOOOZHO ONEpHPOBATh TOHATUSMH, CBS3aHHBIMH C CEUEHHEM MHOTOI'PaHHHUKOB
IIJIOCKOCTBIO;

BBIMOJIHATD TapajijiefibHOe, HEHTpaJbHOE W OPTOrOHAJbHOE MPOEKTHpOBaHHE (UTYp Ha
IIJIOCKOCTb, BBIIOJIHATH N300pakeHus (GUryp Ha mIocKoCTH;

CTPOMTH CEYEHUS MHOTOTPAaHHUKOB pa3JMYHbBIMM METOJaMH, BBIIOJHATh (BBIHOCHBIE)
IUIOCKUE YEePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (NpU3Ma,  MHPAMUJA),
reOMEeTPUYECKUX TEN C IPUMEHEHHUEM (HOPMYII;

CBOOOJIHO OIMEpPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPHH, LEHTP, OChb U IIOCKOCTh CHMMETPHUH (PUTYHI;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBIIIOJIHATD JICHCTBHS HaJl BEKTOPAMU;

pemiath 3aJaud  Ha JI0Ka3aTelNbCTBO MATEMATHYECKMX OTHOLICHHMH U HaxOoXJAeHUe
T€OMETPUYECKUX BEIMYMH, IIPUMEHSSI U3BECTHBIE METOIbI IPU PEIICHWM MaTEMaTHYECKUX
3a/1a4 MOBBILIEHHOT O ¥ BBICOKOT'O YPOBHS CIIOKHOCTH;

MPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4;

U3BIIEKAaTh, MPEOOpPa30OBBIBATh M WHTEPHPETHPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKkux Gpurypax, mpecTaBICHHYIO Ha YepTeKax U PUCYHKaX;

MPUMEHSTh TMOJy4YEHHBbIC 3HAHUS Ha MPaKTUKE: CPaBHUBATh W AHAIU3UPOBATh peasibHbIC
CUTyallu¥, PUMEHATh U3Y4YEHHBIE MOHATHS B IIPOLIECCE MOUCKA PEIICHUS MaTeMaTU4YECKU
copMyIMpPOBaHHONW MPOOJIEMBbl, MOIEIUPOBATh PEAIbHbIE CUTyallud Ha S3bIKE F€OMETPHH,
HCCJIEN0BATh IIOCTPOCHHBIE MOAEIN C UCIIOJIb30BAHUEM IT'€OMETPUUECKUX ITOHATHI U TEOPEM,
annapara aiareOpbl, pemaTbh IpPaKkTHUYECKHE 3alayd, CBA3aHHbBIE C HAXOXKACHHUEM
F€OMETPUYECKUX BEJIMYUH;

UMETh MpeJCcTaBiIeHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHUS I€OMETPUM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koHmy 11 kiaaccao0ydaronuics HayqnuTcs:

CBOOOJHO ONEpUPOBAaTh IMOHATHUSAMH, CBSA3aHHBIMH C IHMJIMHIPHYECKOW, KOHHYECKOW U
cepruyecKoil MOBEpXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUYEHHUS;

OIepUPOBATh MOHATUSIMH, CBI3aHHBIMU C TEJIaMH BPAICHUS: [IUJIMHAPOM, KOHYCOM, chepoi
¥ 11apOM;

pacrio3HaBaTh Teja BpallleHus (LHJIMHAP, KOHYC, cdepa M map) U OOBSICHATH CHOCOOBI
TIOJTYYCHHUS TCJI BpallCHU,

KJIaccu QUITMPOBATh B3aUMHOE PACIOJIOKEHUE Chephl U MIOCKOCTH;



BBIUMCIATH BEIUYUHBI 3JIEMEHTOB MHOTOI'PAHHUKOB M TeNl BpalleHHs, 00bEMBI U IIOIAIH
NOBEPXHOCTE MHOIOTPAHHUKOB U TeJl BpaUICHMs, T€OMETPUUYECKUX Tell C MPUMEHEHUEM
hopmyur;

CBOOOJIHO ONEpUPOBATH IOHATHSMH, CBS3aHHBIMH C KOMOMHALUSMHU Tel BpallleHus u
MHOTOTPaHHUKOB: MHOI'OTPaHHMK, BIIMCAaHHBIN B cepy U OMHCaHHBIM 0Ko0J0 cdepsl, chepa,
BIMCAaHHAsl B MHOT'OI'PAaHHUK UJIM TEJIO BPAIlleHHUS;

BBIYUCIISITH COOTHOIICHUS MEX/1Y IJIONIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1OI00HBIX TE;
n300pakaTh U3yyaeMble (UTypbl, BHIMOIHITH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TeJl BpallleHUs;
U3BJIEKaTh, MHTEPIPETHUPOBATh U MPeoOpa3oBbIBaTh MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKkux (Gpurypax, mpeacTaBICHHYIO Ha YepTeKax U PUCYHKaX;

CBOOOIHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;
BBIMOJHATHONEPALMUHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CHCTEME KOOP/AMHAT;

pelaTh reoMeTpUYECKUE 3a/lauyd Ha BBIUMCICHHUE YIJIOB MEXAY HNPSAMBIMU U MJIOCKOCTSMU,
BBIYNCIIEHUE PACCTOSHUN OT TOYKHM JO IJIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METOJ1a MPU PEILIECHNH;

CBOOOJIHO OIEpPUpPOBATh IMOHATHSAMH, CBSI3AHHBIMH C JBHUKEHHEM B INPOCTPAHCTBE, 3HATH
CBOMCTBA JABUKECHHII;

BBIMOJHATh U300pakeHHsI MHOTOTPAaHHUKOB M TEJ BpallleHUs NpU NapaulebHOM IepeHoce,
IIEHTPaJIbHOW CHUMMETPHUM, 3€pPKaJIbHOM CUMMETPUU, MHPU TOBOPOTE BOKPYT TMPAMOMH,
npeoOpa3oBaHus MOA00H;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllEHUS: CEUEeHMs LUIMHApa ([1apajulesibHO U
MEPIEHINKYJIIPHO OCH), CEUEHMs KOHYca (MapaiielbHble OCHOBAHUIO U MPOXOAIIUE Yepe3
BEpILMHY), CEUECHUS 11apa;

UCIOJIb30BaTh METOJbl IIOCTPOEHUS CEUEHMM: METOJ CJIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIEH MIIOCKOCTH;

JI0Ka3bIBATbI €OMETPHUUECKHUECY TBEPKICHHS;

OpPUMEHSATh TeoMeTpudeckue (akTbl AN pelleHus CTEepeoMEeTpUYEeCKHX  3ajad,
MPEANOoaralolX HECKOJIBKO IIaroB PelIeHHs, €CId YCIOBUS MIPUMEHEHHS 3a/1aHbl B SIBHOU
U HESIBHOH (opme;

pemaTh 3aJadyd  Ha JI0Ka3aTeIbCTBO MAaTEMATHMUECKUX OTHOLIEHUH M HaXOXKIEHUe
reOMEeTPUYECKUX BEJINYMH;

IPUMEHATh NPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH
pEILLIEHNH CTEPEOMETPUUECKHX 3a/1aY;

IIPUMEHATh MOJIyYEHHbIE 3HAHUS HA IPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U OLECHUBATbH
peanbHble CUTYyallMM, MPUMEHSATh W3yYEHHbIE IOHSTUS, TEOPEMbI, CBOMCTBA B IpOILECcCce
MIOWCKa PEelIeHUs] MaTeMaTH4eCKH ChOPMYITUPOBAHHON MPOOIEMbI, MOAETHUPOBATH peasibHbIC
CUTYyallUM Ha SI3bIKE I'€OMETPUHU, MCCIEIOBATh IOCTPOECHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMEeTpUYECKUX MOHATUH M TeopeM, almapara ajreOphl, peuiath NpakTUYEcKHe 3a/layi,
CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUUECKUX BETHUNH;

UMETh NPEJCTaBICHHUS 00 OCHOBHBIX JdTalax pa3BUTUsI T€OMETPUU KaK COCTABHOM YacTu
(byHIaMeHTa pa3BUTHS TEXHOJIOTH.

COILEPXKXAHUE NTPEIMETA
10 KJIACC

HpﬂMbIe ! IUVIOCKOCTH B IPOCTPAHCTBE



OCHOBHbIE MOHATHSA CTepeoMeTpuM. Touka, mpsmasi, IIOCKOCTb, MpocTpaHCTBO. [ToHsATHE 00
AKCHOMAaTUYECKOM IIOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHUH U CIIEICTBHS U3 HUX.

B3auMHoOe pacnonokeHue MNpsMbIX B IPOCTPAHCTBE: IEpECEKarolluecs, IapajulelibHble U
cKkpenBatomecss npsmbie. [IpuzHaku ckpemuBaroumxcss npsmbiX. I[lapamnenbHOCTs OPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapaliebHbIE MPSMbIE B IPOCTPAHCTBE, [1apauIeIbHOCTh TPEX MPSAMBIX,
napajuiebHOCTh MNpsAMOM U Ilockoctu. [lapajmiensHoe U LEHTpalbHOE IPOEKTUPOBAHUE,
uzobpaxxkenue ¢puryp. OCHOBHBIE CBOWCTBA MapalIeIbHOTO MpOoeKTUpoBanus. M3o00paxenue ¢puryp B
MapajuleIbHOW MPOEKUUU. YTIBI € COHANpPAaBIECHHBIMH CTOPOHAMHM, YO MEXAYy IpsSIMbIMU B
npocTpancTBe. [lapaiienbHOCTh IJIOCKOCTEN: HapasulesibHbIE IUIOCKOCTH, CBOMCTBA MapaJUIeNIbHBIX
wiockocted. Ilpocreiimme mpocTpaHcTBEHHBIE (GUIYypbl Ha MJIOCKOCTU: TETpaj’Ap, HapalulelienuIie],
MMOCTPOECHUE CEUCHUU.

[lepneHAMKYISPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE NPsIMBIE B IPOCTPAHCTBE,
IpsIMbI€ MTAapaJuIeNbHbIE U MEPIEHANKYISAPHBIE K MIIOCKOCTH, TPU3HAK MEPIEHANKYIIIPHOCTH IPSIMON 1
IJIOCKOCTH, TEOpeMa O MPSIMOW NEPHEeHANKYISAPHON IMIOCKOCTH. OpTOroHajJbHOE HMPOEKTHUPOBAHUE.
[lepneHauKyJIslp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PAacCTOSTHUE OT MpPsIMOM 110
IUIOCKOCTH, MpPOEKUMsT (GUIypbl Ha IUIOCKOCTb. [lepneHauKyIsIpHOCTh IUIOCKOCTEH: IpU3HAK
NEPIICHIUKYJIIPHOCTH IBYX IJIOCKOCTEH. Teopema o TpEX nmepneHauKynsapax.

VYTIIbl B IPOCTPAHCTBE: YOI MEKAY NPSIMOU U IUNIOCKOCTBIO, IBYTPAHHBIN YIOJI, TMHEWHBINA Yol
JBYI'PAHHOTO yria. TpéxrpaHHbIi 1 MHOrOrpaHHbIe yribl. CBOMCTBA IJIOCKHUX YI'JIOB MHOI'OTPAHHOIO
yria. CBOMCTBA INIOCKUX M ABYTPAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHHYCOB U CHHYCOB
JUT TPEXTPAHHOT O YTJIA.

MHoOrorpaHHuKHu

Busipl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrojibHas npusma, npsmas U
HAKJIOHHAsl TPHU3MBbI, OOKOBasi W TOJHAsI MOBEPXHOCTh MpU3MEI. [lapamienenumnesn, mpsMOYyTOIbHBIHA
napajieyienuien U ero cBoWctBa. KpaTwaiiime mMyTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema
Oiinepa. [IpocrpanctBennast Teopema I[ludaropa. [Mupamuna: n-yronpHas nupamuaa, MpaBUibHAs U
yceuéHHas nupamusl. CBoiicTBa pébep m OOKOBBIX I'paHel MpaBWIbHON mupamuisl. [IpaBuibHbBIE
MHOTOI'PaHHUKH: MPAaBWIbHAS MpU3Ma U MpaBUJIbHAS NUPAMHUAA, IPABUIIbHAS TPEYTOJIbHAS MUPAMUJIA
U MIPaBUJIbHBIN TeTpa’p, Kyo. [IpencraBienue o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTAadIp, AOAEKad AP
Y MKOCadIp.

Brruucnenne »S1eMEHTOB MHOTOTPAaHHHMKOB: pE&Opa, nuaroHanw, yriel. Ilmomane OGokoBoit
MOBEPXHOCTH M TOJIHOM MOBEPXHOCTH MPSAMON MPHU3MBI, MJIOLIAJAb OCHOBAHHM, Teopema O OOKOBOI
MOBEPXHOCTH MpsAMOM mpu3Mmbl. Ilnomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH IMPaBUIBLHON
MAPAMHJIbL, TEOPEMA O IUIOIIAN YCEUYEHHON MTUPAMHUJIBL.

CummeTpussi B TPOCTPAHCTBE. OJEMEHTHl CHUMMETPUU NPABUIBHBIX MHOTOI'PAHHUKOB.
CummeTpus B IpaBUILHOM MHOTOTPAaHHUKE: CHMMETpHUS Napauieienuneia, CHAMMETPUS MTPABUIbHBIX
MPU3M, CAMMETPUSI TPABUILHONW MUPAMUIBI.

BekTophl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMNPABIICHHbBIE U MPOTUBOIOJIOKHO HAIIPABJIEHHbIE BEKTOPHL. PABEHCTBO BEKTOPOB.
JleficTBUS C BEKTOpaMH: CJIOKEHME M BbIUMUTAHHE BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB,
YMHOKE€HHUE BEKTOpa Ha yucio. CBoilcTBa cioxeHuss BeKTOpoB. CBOMCTBA yMHOXEHHUS BEKTOpa Ha
yrcno. IloHsiTue KOMILIaHAapHble BEKTOpHI. IIpr3Hak KoMmITaHapHOCTH TPEX BEKTOpoB. I[IpaBuiio
napajienenunena. TeopemMa O pa3joKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyronbHast cucTemMa KoOpAMHAaT B mpoctpaHcTBe. KoopaunHatsl BekTopa. CBs3b MEXAY
KOOpJMHAaTaMU BEKTOpa U KOOPIAWHATAMH TOUYEK. YTOJ MEXIy BeKTopamu. CKaJsIipHOE IPOU3BEACHUE
BEKTOPOB.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KosmmuyecrBo yacos
Ne HauMeHoBaHUe pa3iesioB U TeEM Konp IpakTu
n/n MPOrPaMMBI Bceero O/IBHDL YyecKuep
epadot adoThI
bl
1 BBenenue B crepeomeTpuro 23 1
5 B3aumHoOe pacroyioxkeHne mpsMbIX B 6 1
MPOCTPAHCTBE
3 [TapaniaensHOCTh MPSIMBIX U MIJIOCKOCTEH B 3
IPOCTPaHCTBE
4 HepneHnmiynﬂpHOCTL MPSIMBIX U o5
TUTOCKOCTEH B IPOCTPAHCTBE
VYTIIBI ¥ paccTOSHUS 16
MHororpaHHuKH 7
BekTopsl B IpocTpaHCTBE 12
8 [ToBTOpEeHuE, 0600IIEHNE U CHCTEMATH3AIIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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