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Pabouas mporpamma yue6HOT0 TipeameTa «I'eomeTpusi. Yriay0JeHHbI YPOBeHb» pa3paboTana
Ha ocHOBe TpeboBanuii PI'OC K pesyapTaTaM OCBOCHHMsS OCHOBHOM 00pa3oBaTelbHOU
IIPOrpaMMbl CPEHEr0 00IIEro 0Opa30BAHMUS.

Ha wu3ydenne ydeOHOro Kypca «l'eomerpusi» Ha yriryOn€HHOM ypoBHE oTBomutcs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3IMUHBIX CTPYKTYpP, SBJICHHH, TPOLEAYp TPaXTAaHCKOTO OOIIeCTBa
(BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIHSIMH U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMHUPOBAHHOCTh POCCUNCKOMN Ipa’kJaHCKON MIEHTUYHOCTH, YBaXXEHHS K MPOLUIOMY U
HACTOAILEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCHUHCKOW MAaT€MAaTHYECKOW IIKOJbI, WCIOJb30BAHUE 3TUX JIOCTUKEHUN B
IpYTUX HayKaX, TEXHOJOTHUSAX, c(hepax SKOHOMHUKHY;

3) IyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOro  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUYECKOTO MOBEJCHMS, CBA3AHHOTO C NMPAKTHYECKUM IIPUMEHEHUEM
JOCTH>KEHUM HAyKd U JAESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYHBOTO OYyIyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peUIeHH, pPacCyXIECHUH, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acTlieKTaM Pa3IMnYHbIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMATHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOTO 00Opa3a XWU3HU, OTBETCTBCHHOE OTHOIICHHWE K CBOEMY 3JIOPOBBIO (310pOBOE
MUTaHKUe, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (pu3ndeckas akTUBHOCTb ),
(bu3HYecKoe COBEPIIEHCTBOBAHUE MPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON JIEATETLHOCTBIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TPYZly, OCO3HAHKE IIEHHOCTH TPYIOJIIOOUs, UHTEPEC K Pa3IudHbIM cdepam
po(hecCHOHATBLHOM ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKECHUSIMU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccut W peann30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U



caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHUX 3aJ1a4 MAaTEMaTHYCCKON HAIPaBICHHOCTH,

7) 3K0JI0THYEeCKOe BOCITUTAHME:

c(OpPMUPOBAHHOCTh KOJOTUYECKOW KYJNbTYPhl, MOHUMAHUE BIHUSHHUS COIHAIBHO-
SKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHON Cpelbl, OCO3HAHUE
rI00abHOTO  XapakTepa  JKOJIOTMYECKHUX  MpoOJieM, OpHUEHTalus Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a]a4 B 00JacTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TIOCIIEJICTBUMN ISl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHMMaHUE MaTeMaTU4YeCKOW HAayKH Kak c(epbl
YEJIOBEUECKOW NESITeIIbHOCTH, ATANOB €€ Pa3BUTHs U 3HAUYMMOCTH JUISl Pa3BUTUS ITUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHUYECKOM KyJIbTYpOil KaK CpeICTBOM MO3HAHUSI MUPA,
TOTOBHOCTBH OCYIIECTBIISATh MPOEKTHYIO U MCCIIEIOBATEILCKYIO IeATEIbHOCTh HHIUBUAYAIHHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBIE YHHBepcAJIbHbIE YUeOHbIe el CTBHUS

Ba3oBble Jiornyeckue AeicTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTEMAaTHYECKUX OOBEKTOB,
NOHATHHM, OTHOWIEHMH MEXAYy MOHATUAMHU, (OpPMYIUpOBaTH ONpEAETeHUs MOHATHIH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PHUKALMKM, OCHOBaHMUA Juid OO0OOLIECHUS WU
CPaBHEHMS, KpUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHpPOBaTh M MPEOOpPa3OBHIBATh CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHIUYHbIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBJIATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuns B (hakrax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, IpelylaraTb KPUTEPUH ISl BBIABICHHA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITETILHO JO0KA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUH (TIpsMblE U
OT NPOTUBHOIO), BBICTpAaUBaTh APryMEHTAIMIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOABI;

BBIOMpATh CMoco0 pemieHus y4yeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENIbHO —BBIJICICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeIbCKUe AeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEeI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOTIPOCHI, (HUKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M IaHHOE,
(opMHUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITEJIBHO  CIUIAHWPOBAHHBIA  DKCIIEPUMEHT, HCCIENOBAHHE  IIO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBJICHHUS, IMPOLECCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMH, SIBJICHUSIMU, ITPOLIECCAMU;



CaMOCTOSITENILHO (hOpMYyITUpOBaTh 000OIICHNST M BHIBOJBI 10 PE3yIbTaTaM MPOBEIEHHOTO
HaOJII0/1eHUs, UCCIIEI0BAHMs], OLEHUBATh JIOCTOBEPHOCTD IOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOYXKHOE PAa3BUTHUE MPOLECCA, @ TAK)KE BBIABUIATh IPEIIOI0KEHUSA O
€TI0 pa3BUTUHN B HOBBIX YCIIOBUAX.

Padora ¢ unpopmanmeii:

BBISBIIATH JeUIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HA BOMPOC U JJIs
peleHus 3a1a4u;

BBIOMpaTh WHPOPMALMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, AHAJIM3HPOBATH,
CHUCTEMaTU3MpOBATh W HHTEPIPETHPOBATh MH(GOPMAIMIO PaA3IMYHBIX BUAOB U (HopM
IIPEJICTaBICHHUS;

CTPYKTYpHUpOBaTh  WHGPOpPMAIMIO, TPEACTaBIAT, €€ B pas3iIuuHbIX  (opmax,
WILTIOCTPUPOBATDH TpadUUECKH;

OLICHUBAaTh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHnKaTHBHBIE YyHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIUPOBATh CYXKJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISMHU
06H.I€HI/ISI, SICHO, TOYHO, I'PAaMOTHO BbIPpAKaTb CBOIO TOYKY 3pCHHA B YCTHBIX W IMMHCBbMCHHBIX
TEKCTaX, JaBaTb IIOACHEHHMS IO XOJAy pELICHHUs 337aud, KOMMEHTUPOBAaTh IOJYYEHHBIH
pe3yJIbTarT;

B X0z€ OOCYX/IEHHUS 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYX/IaeMOW TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3ala4y¥, BBICKA3bIBATb UACHU, HALICJICHHBLIC HA IMOUCK PCIICHHA, COIIOCTABJIAATL CBOU
CYXKIACHUA C CYXICHUAMH APYIrUX Y4YaCTHHKOB AWAJIora, O6Hap}I)KI/IBaTB pasinyue U CXO0ACTBO
HO3ULIUH, B KOPPEKTHOH Gopme (HGopMyIUpoBaTh pa3HOIIACcHs, CBOU BO3PAKECHUS;

NpPEACTaBIATh PE3yNbTaThl PEICHHs 3aJaud, SKCIEPUMEHTa, HCCIENI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh GopMaT BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBEpPCcaAIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, AJITOPUTM PEHICHUS 3aJadd, BBIOMPATh CHOCOO pPEIICHHUs] C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/JIEKT:

BJIQJICTh HABBIKAMHU MO3HABATEIILHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUI
U MBICIUTENBHBIX MPOIECCOB, HX pPE3yabTaToOB, BIAJETh CHOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIsl ITpoliecca U pe3yibTaTa pelieHus MaTeMaTHIeCcKou 3a1auu;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TPH PEIICHUH 3aJa4l, BHOCUTH
KOPPEKTHUBHI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IAHHBIX, HAMJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM ¢ YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHHSI WJIM HEJIOCTHUKEHUs pe3yJIbTaTOB JESATEIBHOCTH, HAXOAWTHh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEIbHOCTD:



MOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUBUAYaIbHOW pabOThl Mpu
pelieHuH Yy4eOHBIX 3ajad, IPUHUMATh LEeJIb COBMECTHOM JeATEeNbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOH pPabOThI, pacrpenenarTb BUIbl paboT, JOroBapHBATHCS, OOCYXIATh
MPOILIECC U PE3YNbTAT padOTh, 06001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0O0CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4acTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMAaH/bl, OLIEHMBAaTh KauyeCTBO CBOErO BKJaJa B OOWIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0yyaromuiicst HAyqUTCs:

CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATUSAMHU CTEPEOMETPUU TPHU PEIICHUU 33124 U
MIPOBEJICHUN MaTEeMaTHIECKUX PACCYKICHUI;

MPUMEHATh aKCHOMBI CTEPEOMETPUU W CJCICTBUS W3 HUX TMPH  PEIICHUU
reOMETPHUECKUX 3a7ay;

KJIACCU(UITUPOBATH B3AUMHOE PACIIOJIOKCHHE TIPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATHh MOHATHUSMH, CBSI3aHHBIMU C yIJIAMH B MPOCTPAHCTBE: MEXKITY
MPSIMBIMU B TIPOCTPAHCTBE, MEKTY MPSAMOU U TUIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATHSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO pAacCIO3HABATh OCHOBHBIC BHJbl MHOTOTPAaHHUKOB (TIpH3Ma, HHUpaMUJA,
MIPSIMOYTOJIBHBIN TTapasieNenumnes], Ky0);

KJ1accU(UIIUPOBATh MHOTOTPAHHHUKH, BEIOWPAsi OCHOBAHMS JJIs1 KIIaCCU(UKAIIHH;
CBOOOJHO ONEpPUPOBATH MOHATHSAMH, CBSI3aHHBIMH C CEUYCHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

BBITIONTHSATH TIapajuIeIbHOE, IIEHTPATBFHOE U OPTOTOHAIBHOE TPOSKTHPOBaHKEe (pUryp Ha
TUIOCKOCTB, BBITIOJHSTH N300pakeHust (GUTYp Ha TUIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAaHHHKOB Pa3IMYHBIMH METO/IaMH, BBIMOJHATH (BHIHOCHBIC)
IJIOCKUE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHH3Y;

BBIYHCIISTh IUIOMAAM  TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, THUpaMUa),
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO ONEpUPOBATH TOHATHUSAMHU: CHMMETPHS B TPOCTPAHCTBE, IEHTP, OCh U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOJHO OMEPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIUMHU BEKTOpAaM M KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIONTHSATH ICUCTBUS HAJl BEKTOPaMU;

pemaTh 3ala4d Ha JIOKa3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHWH M HaXOXKICHHE
TEOMETPUUYECKUX  BEJIIMYUH, TMPUMEHSS HW3BECTHBIE METOABl MpPH  PEIICHUU
MaTeMaTHYECKUX 3371249 MOBBIIICHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIINE MTPOrPaMMHBIE CPEICTBA U IIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUSCKHX 3a1ad;



U3BJICKATh, npeoOpa3oBHIBATH 51 UHTEPIPETUPOBATH uHpOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, MPEACTaBICHHYI0 Ha 4YepTeXax u
PUCYHKaX;

IIPUMEHATH IIOJIyYEHHBIE 3HAHMS Ha IIPAKTUKE: CpPaBHMBATh M aHaJIU3MPOBATH
peanbHble CUTyallud, IPUMEHATh U3YUYEHHBIE MOHATHSA B MPOLECCE MOUCKA PEIICHHUS
MaTeMaTH4ecKu cHOpMyIUpOBaHHON MPOOIEMbI, MOJCINPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJECIHM C HCIOJIB30BAHUEM
reOMETPUYECKHUX MOHATHM M TeopeM, ammapara ainreOpbl, pemath MNpaKTUYECKue
3a/1a4¥, CBA3aHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEIIMUUH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOM
4acTu (pyHAaMeHTa pa3BUTHs TEXHOJIOTHI.

K xonmy 11 kiacca oOyyaromuiicss HAyquTCs:

CBOOOJTHO OTIEPHPOBATH MOHSATHUSIMH, CBS3aHHBIMU C IHJIMHIPHUYECKON, KOHMYECKOU U
chepruecKoit MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TIOTyYEHUS;

OIIEPUPOBATh MOHITHIMH, CBSI3aHHBIMH C TEJaMH BPAICHHS: LWIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpalleHus (HWIMHAP, KOHYC, chepa U map) U 0OBACHITH CIIOCOOBI
TIOJTyYCHHUS TeJl BPALICHUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACIIONOKEHHE CHEPHI U TIOCKOCTH;

BBIYHCTISTh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB W TEN BpalleHHUsS, OOBEMBI U
TUIOIIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, T€OMETPUUECKUX TEN C
MIPUMEHEHUEM (OPMYIT;

CBOOO/IHO OTEPUPOBATH MOHITHIMHY, CBI3aHHBIMH ¢ KOMOWHAITUSIMU TEJI BPAICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M ONMHCAHHBIA OKOJIO CQEpHI,
cdepa, BIMCaHHAs B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHHSI MEXK]Ty IJIONIAIIMHU TIOBEPXHOCTEH U 00BbEMaMH TTOT0OHBIX
Te;

n300pakaTh H3ydaeMble (UTYPHI, BBIMOJHATH (BBHIHOCHBIC) IUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlCHHS,

W3BIIEKATh, UHTEPIPETHPOBATh U IPEeoOpa3oBbIBaTH  WHGOPMAIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYpax, IMPEACTABICHHYIO Ha dYepTekax |
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATE OIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JICKApPTOBON CHCTEME KOOPAMHAT;

peliaTh TEeOMETPUYECKHE 3aJa4d Ha BBIYHCICHHE YIJIOB MEXIy NpPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JO IUTOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METOIa TIPH PEIICHHM;

CBOOOJTHO OMNEPUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C JIBUKCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHMIA,

BBITIOJIHATh HM300pa)XCHWsT MHOTOTPAHHHKOB W TEN BpAlICHUS TPU TMapalIeTbHOM
nepeHoce, MeHTPATHbHON CUMMETPHH, 3€PKATbHOW CUMMETPHH, MPH ITOBOPOTE BOKPYT
PSIMOH, MpeoOpa3oBaHuUs MOT00US;



¢ CTpPOUTH CCUCHUA  MHOI'OI'paHHHUKOB W TCJI  BpallCHUA: CCUCHUA  OWJIIMHApPA
(mapasuienabHO U NEPIIEHAUKYIISPHO OCH), CeUeHHs KOHYyca (IapaiesibHble OCHOBAaHHIO
Y TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1apa;

® JCIOJB30BaTh METOJBI IOCTPOCHUS CEUCHHMH: METOJA CJEOB, METOJ BHYTPCHHETO
MIPOEKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH IIIOCKOCTH;

®  JI0Ka3bIBaTh T€OMETPUYECKUE YTBEPKICHHS;

® TIIPUMEHATH TreoMeTpudeckne (aKThl Ui PEHIeHUS CTePeOMETPUYECKUX 3ajad,
MIPEIOIArafoIIuX HECKOJIBKO IIaroB PEIIeHHs, €CIIM yCIOBHS MPUMEHEHHS 3a/IaHbl B
SIBHOW U HESIBHOU (hopMme;

e pemaTh 3aJauyd Ha JI0Ka3aTeIbCTBO MaTeMaTHMYECKUX OTHOLICHUA W HaXOXACHUE
reOMETPHUECKUX BEIUYHH;

® [IPUMEHSTH NPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHbBIE CUCTEMbI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a]1a4;

® [pPUMEHATH I[IOJyYCHHbIE 3HAHUS Ha TMpaKTHKe: CPaBHMUBATH, AHAIM3HPOBATH U
OLIEHUBATh peaJIbHbIe CUTYAllUH, TPUMEHITh U3YUECHHBIE MOHATHS, TEOPEMbI, CBOWCTBA
B IIpolecce IOWUCKAa PEIICHUs MaTeMaTH4eCKu C(HOPMYITUPOBAHHON TMPOOIIEMBI,
MOJIETTMPOBATh PEaNbHBIE CUTYAIlMH HA S3bIKE TEOMETPHH, HCCIIEA0BATh IIOCTPOCHHBIE
MOJIEJIA C UCMOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUH M TEOpeM, ammapara aiaredpsl,
pemaTh MpakTUYECKUEe 33aa4l, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUUYECKUX BEJTUUNH;

® UMEThb MpPEJCTaBICHUs 00 OCHOBHBIX JTanax pa3BUTUS T€OMETPHUHM KaK COCTaBHOU
gacT (PyHJTaMEHTa Pa3BUTHS TEXHOJOTHH.

COJEPXXAHME OBYUYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsimasi, JI0CKOCTh, MpocTpaHCcTBO. IlonsaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosnokeHue NpsAMBIX B IIPOCTPAHCTBE: NEPECEKAIOUINECS, MapaJlIeIbHbIE U
CKpeIuBaroImuecs npsamele. [IpusHaku ckpemumBaromuxcs npsamsix. [lapamiensHOCTs IPSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHBIE IPSMBIE B IIPOCTPAHCTBE, MAPaJUICIBbHOCTh TPEX
IOpSMBIX, ApPAUICIBHOCTh NPAMOM M INIOCKOCTH. [lapamiensHOoe W LEHTpaJIbHOE
IPOEKTUpOBaHuE, n3o0paxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapasIeIbHOTO MPOEKTUPOBAHMUS.
N300paxkeHne Guryp B napauiesbHOM NPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXy IpsAMbIMU B IpocTpaHCTBE. [lapamienpHOCTh MIOCKOCTEH: NapajuleiabHbIE IIOCKOCTH,
CBOICTBA MapaieNIbHBIX TuIocKocTel. [IpocTeiiiie mpocTpanCcTBEHHbIE (GUTYpBI HA MIIOCKOCTH:
TETPadAp, NapajuIeICIUIE], IOCTPOCHUE CEUEHUM.

[lepneHaUKYIApPHOCTh TOPAMOM M IUIOCKOCTH: TMEPIEHIOUKYJSAPHBIE TpSMBIE B
IIPOCTPAHCTBE, IIPSMBbIC IApaJUICIbHBIE M IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPICHAUKYJISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYJISPHON
I0CKOCTH. OpTOroHanbHOE MpoeKkTupoBaHue. [lepneHauKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPHI HA IIIOCKOCTb.



IlepneHqUKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IUIOocKocTer. Teopema
0 TPEX MEPIECHINKYJIISApax.

VYTIIbI B IPOCTPAHCTBE: YIOi MEKIY NPSIMOU U TUIOCKOCTBIO, IBYTPaHHBIN yTroJl, JUHENWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii W MHOrorpaHHele yribl. CBOHCTBA IJIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUJIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHuKoOB, pa3BEpPTKa MHororpaHHuka. [Ipusma: n-yronbHas mnpusma,
npsiMasi 1 HakJIOHHasl MpU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTHb Npu3Mbl. llapamnenenunen,
MPSMOYTOJIBHBIN TapajuyleienuIiel M ero cBoiicTBa. Kparwaiilime mNyTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IlpoctpanctBenHas teopema Iludaropa. [Mupamumma: n-
yrojipHasi MUpaMuIa, MpaBUiIbHAA U yceuéHHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
IpaBWIbHON nupaMubl. [IpaBuiabHBIE MHOTOTPAaHHUKH: IpaBWJIbHAs NpPU3Ma M IpaBUIIbHAsS
NUpaMuja, MpaBUWIbHAS TPEYToJbHASI MUPAMKJIa U IPABUIbHBIN TeTpasap, KyO. IlpencraBnenue
0 NPaBUJIBHBIX MHOTOI'PAHHUKAX: OKTA3p, JOAEKAdAP U UKOCABP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEéOpa, nuaroHanu, yribl. [hnomans 60koBoi
MOBEPXHOCTH M TMOJIHOW IMOBEPXHOCTH NPSIMOM MPHU3MBI, IUIONIA/[b OCHOBAHHU, Teopema o
OOKOBOW TMOBEPXHOCTH MPSAMOM mMpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
IIPABWJIBHOM NMUpaMUIbI, TEOPEMA O IJIOLAAN YCEUEHHON MUPaMU/IbI.

CumMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpusi B IPaBUJIBHOM MHOTOTPAaHHUKE: CHMMETpHs NapajUielenunena, CUMMETpUs
IIPABWJIBHBIX IPU3M, CHMMETPHS NIPABUIbHON TUPAMHUIBL.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

IToHsITHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAMPABIICHHBIE W IPOTHBOIOJIOKHO HAIPABICHHBIE BEKTOpBI. PaBEeHCTBO
BEKTOpPOB. JIeHCTBUSI C BEKTOpAMHU: CIIOKEHUE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHME BEKTOpa Ha uyucio. CBoilcTBa ciloXeHUs BeKTOpoB. CBOMCTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTue xomiuianapHsle BeKTOpbl. IIpu3Hak komIuianapHoCTH
Tp€Xx BekTopoB. [IpaBwio mnapamnenenunena. Teopema O pas3loKEHUH BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTOopaM. IIpsmoyronpHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpAMHAaTaMH BEKTOpAa M KOOpPAMHATAMU TOYEK. YTOII
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[TonsiTvs: UWIMHIPWYECKAss TIOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpasyromue mnoBepxHocTedl. Tena BpalleHHs: LMIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumnHoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTeslbHas INIOCKOCTh K
cdepe. M300paxeHue Ten BpalieHus Ha iockocTu. Pa3pépTka nuiauHpa u konyca. CummeTpus
cdepsl U mapa.

O06béM. OcHoBHblEe cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOIO
napauenenunena U cieactsus u3 Heé. OO0bEM NpsAMOM M HAKIOHHON NPHU3MBI, UINMHIPA,
nupamMuibl ¥4 KoHyca. O6bEM 1mapa U apoBOro CErMEHTa.

KomOunanmu Tten BpamieHHss W MHOTOrpaHHMKOB. Ilpu3Mma, BIucaHHas B LIWJIMHIP,
onucaHHas okojo muwimHapa. [lepecedenue cdepsl u mapa ¢ miockocTsro. Kacanue mapa u



cdepsl IIIOCKOCTHIO. [IOHATHE MHOTOIPaHHKKA, OITMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOU B
MHOTOTPaHHHK HWJIU TEJIO BPAICHHUS.

[Tnomans MOBEPXHOCTH HUIWHApA, KOHYca, Iuiomanb chepel u e€ yacteil. [logodue B
npoctpanctBe. OrHomieHWe O00BEMOB, TIIOMIANAEH TOBEPXHOCTEH TOMOOHBIX  Quryp.
[IpeoOpa3oBanue momodusi, romoreTusi. PemieHne 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHHEM
CTEpEOMETPUUECKIX METO/IOB.

[TocTtpoeHue ceueHUN MHOTOTPAHHUKOB W TEN BpAaIICHHS: CEYCHUS IHIMHIpA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajijieibHble OCHOBAHHUIO U
MPOXOJSIINE Yepe3 BEPIINHY), CEUCHHsI Mapa, METOIbI MMOCTPOCHUS CEUCHHUI: METOH CIE/IOB,
METO]l BHYTPEHHETO MPOEKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIEH MIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B nmpoctpancTBe. Onepaniuu HaJl BEeKTopaMu. BEeKTOpHOE YMHOKCHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXXEHHs. [IpsiMoyroibHas cucTteMa KOOPAMHAT B TPOCTPAHCTBE.
Koopaunater BekTopa. Pasznoskenne BekTopa mo 6aszucy. KoopamHaTHO-BEKTOPHBIM METON MPHU
pEIIeHNN TeOMETPUIECKUX 3a/1ad.

JIBH:KEeHNSI B TPOCTPAHCTBE

JBwxenus npoctpanctBa. OtoOpakenus. [IBwkenus u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWKECHHMI. Buapl NBM)KEHUWI: TNapajulesibHbIA MEPEHOC, LEHTpabHasi CUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT mpsiMoil. [IpeobpazoBanus mogodus. [Ipsmas u chepa
Ditnepa.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsmyecTBO 4acoB JeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM B Tom umcne (uudpossbie)
Konrpoabnbsie IIpakTHyeckue po
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
paﬁOT])I paﬁOTI)I nporpamme pecypenl
BOCNUTaHMA
['eomeTpust Ha MWIIOCKOCTH 1
Bocnur:I;meanb/U OK 1o meme: 8 1 bubmmorexa [JOK
vP ’ https://m.edso0.ru/863f47ea
«B mupe mpeyeosnbHUKo8!»
BBenenue B ctepeoMeTpuio 5 brbamorexa [OK
A P P https://m.edso00.ru/863f47ea
B3anMHoe pacnonoxxenue 7 1 bubnuorexa [JOK
MPSIMBIX B POCTPAHCTBE https://m.edso00.ru/863f47ea
[TapanienbHOCTb MPSIMBIX U 11 1 bu6nuoreka [IOK
IJIOCKOCTEMN B TPOCTPAHCTBE https://m.edso0.ru/863f47ea
IlepnieH qUKYIAPHOCTD NMPSAMBIX U 20 1 bubnuoreka [IOK
IJTIOCKOCTEN B TPOCTPAHCTBE https://m.edso00.ru/863f47ea
bu6mmoreka [IOK
vy 16 1
FIbL 7 PACCTONHIA https://m.edso00.ru/863f47ea
MHororpanHuku 1
BocnumamenbHbili ypoK no meme: 15 1 1 bu6nunoreka [JOK
«TonepaHmMHocms — nyms K https://m.edsoo.ru/863f47ea
Kysbmype mupa»
bu6mmorexa [JOK
Bekro OCTpaHCTBE 10 1
KTOPHL B HPOCTPaHCTE https://m.edso0.ru/863f47ea
[ToBTOpeHue, 06001IeHNE U
Y ) 1 10 5

CcUCTEMAaTHU3alusd 3HAHUU
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BocriumamerbHblll ypOK Mo meme:

«BosnHylimecb cnokoliHo! Y eac

aK3ameH!»

OBILIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME
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11 KITACC

KoanuecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ae/oB U Btomuucneno (umpposbIe)
Kontpoabubie IIpakTuuyeckue
n/n TeM MPOrpaMMbl Bceero nporpamme oOpa3oBaTeJibHbIE
padoThI padoThbI
BOCNUTAHNA PECYPChI
Bbu6nmuorexa [JOK
AHRIHTHICCKAS [COMCTPHA 15 . https://m.eds00.ru/863f47ea
[ToBTOpeHme, 0600mEeHNE 1 2
CHCTEMAaTH3aIINs 3HAHWMN 15 1 bu6mmoreka [{OK
BocriumamenbHbliil ypoK o https://m.eds00.ru/863f47ea
meme «[lymob 8 Mup 3HaHUU»
N bubmuoreka [JOK
17 1
OOnéM MHOrOTpaHKa https://m.edso0.ru/863f47ea
bu6nuorexa [JOK
T 24 1
c1a Bpattieris https://m.eds00.ru/863f47ea
[Inomanu noBepXHOCTU U 9 1 bu6nuorexa [JOK
00BEMBI KPYTJIBIX TET https://m.edso0.ru/863f47ea
bu6mmoreka [JOK
5 1
Apmiceris https://m.edso0.ru/863f47ea
[ToBTOpeHme, 06001IeHNE U 2
CHCTEMAaTH3als 3HAHUI
Bocnumameanbuj OK 110 17 2 bubmmorexa LOK
. yP . https://m.edsoo.ru/863f47ea
meme: «BosHylimecs cnokoliHo!
Y sac sk3ameH!»
OBIIEE KOJIMYECTBO YACOB I10
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I[TPOTPAMME
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