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IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOCTpaHCTBO. loHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIJIEIbHbIE U
CKpeluBaromuecs npsamMble. [lapamienbHOCTh NPSIMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: IMapall-
JIeNbHBIE MPAMBIE B MPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSAMBIX; NAPAJIIEIBHOCTD NMPSAMOU U
IUIOCKOCTH. YTJIBI C COHAIPABICHHBIMU CTOPOHAMU; YTOJl MEXy NPSAMBIMU B ITpocTpaHcTse. I1a-
PAJUIETBHOCTh IIJIOCKOCTEN: NapajljieibHble IUIOCKOCTH; CBOMCTBA NapaUIeIbHBIX INIOCKOCTEH.
[Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH: TETpa’p, KyO, mapajuiesenumnesn; mo-
CTPOECHUE CEUCHHUI.

[leprieHAUKYIAPHOCTD MPSIMONW U IUIOCKOCTH: NMEPHEHAUKYISIPHBIE MPSMBIE B IIPOCTPAH-
CTBE, IIPSMBbIE MTApaAJLIEIbHbIE U IEPIICHINKYISPHBIE K INIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH
IIPSIMOM U IVIOCKOCTH, TEOPEMA O IPSIMOU NTEPIEHAUKYIISIPHON IUNIOCKOCTH. Y TJIbl B IIPOCTPAHCTBE:
YTOJI MEXY MPAMON U IJIOCKOCThIO; IBYTPAHHBIN YTroJI, JMHEHHBINA yroi IByrpanHoro yria. [lep-
NEHAUKYJISP U HAKJIOHHBIE: PACCTOSHUE OT TOUKH 0 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IJ10C-
KOCTH, MPOeKIHs (pUrypsl Ha MIOCKOCTh. [leprneHanKyaIspHOCTh TUIOCKOCTEH: MPU3HAK MepIieH-
JTUKYJISIPHOCTH JIBYX IUTOCKOCTEMN. Teopema o TpEX meprneHanuKyinspax.

MHOTrOrpaHHUKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHThl MHOTOI'PAHHUKA, BBIIYKJIbIE U HEBBIIYK-
JIble MHOTOTPaHHUKHU; pa3BEpTKa MHOrorpanHuka. [Ipusama: n-yronpHas npusma; rpaHu 1 OCHOBa-
HUS IPU3MBL; TIPsSIMasi B HAaKJIOHHAs! TPU3MbI; OOKOBAs U TOJIHAsI TOBEPXHOCTH MpU3MbI. [lapaiie-
JenuIe ], IpsIMOYTOJIbHBIN Napajienenunes u ero ceoictea. [lupamua: n-yronpHas nupamuia,
IpaHd ¥ OCHOBAaHUE MUPAMUIbl; OOKOBAs ¥ IOJIHAS TIOBEPXHOCTh MUPAMU/IBL; IPABHIIbHAS U yCe-
yéHHasi nupamMuga. JJIEMEHTbl IPU3Mbl U NUpaMujibl. [IpaBuiibHbIE MHOTOIPAHHUKU: MOHSTHE
[IPaBWJIBHOT'O MHOT'OI'PaHHUKA; IPaBUJIbHAS NPU3Ma U IpaBUIbHASA NUpaMuUja; paBUIbHas Tpe-
yroJibHasg MUpaMujia U MpaBUIbHBINA TeTpadap; Kyo. [lpencraBienue o npaBUIbHBIX MHOTOTPaH-
HUKAaX: OKTa3p, A0JeKadAp U ukocasap. CeueHus npu3Mbl U MUPaAMUIBIL.

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSMOM, INIOCKOCTH. DJie-
MEHTBI CHMMETPUHU B IUPAMUJIAX, TapajuleenuIe1ax, IPaBUIbHBIX MHOIOIPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, IUIOIIA/Ib OCHOBaHM, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU NPAMOi1 mpu3Msl. [Tno1maas 60K0BOM MOBEPXHOCTH U MOBEPXHOCTHU MTPABUIBLHOM TH-
paMuibl, TeopeMa o Tuiomaan yceu€Hnoi mupamunabl. [lonstre 06 00béme. OOBEM MUpaMUIBI,
MPU3MBI.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXTY MJIOLIAASIMU TIOBEPXHOCTEN, 00BE-
MaMU MOJJOOHBIX Tell.

11 KJIIACC

Tesa BpaleHus

[{unuHapryeckas HOBEPXHOCTh, 00pa3yroIe WINHIPUYECKON TOBEPXHOCTH, OCh IUIHH-
npudeckoit moBepxHocTH. L{uauHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb, 0Opa3yromas U OCh;
oAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolue KOHHYEeCKOI MOBEPXHOCTH, OCh U BEPIIMHA KOHU-
yeckoil moBepxHocTu. KoHyc: ocHOBaHue U BepinHa, 00pa3yromias U oCh; IJIOaab OOKOBOH U
MIOJTHOM OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie 1 BHICOTa; OCHOBaHMS U OOKOBasi MOBEPX-
HOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp; IJI0IIas TOBEPXHOCTH cepsl. BzanmHoe pacmno-
J0eHue cephl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Iionaib chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.

KomOunanuu Tten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIlICHUS.



[Tousitue 06 06bEéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME IPSIMOYTOJIb-
HOTO MapajuieNenunena u ciaeacTsus u3 He€. O0bEM HUIMHAPaA, KoHyca. O0BEM 11apa U Mmioua b
cdepsl.

[TonoGHble Tena B mpocTpancTBe. COOTHOLIEHUS MEKY IUIOMAASIMUA IIOBEPXHOCTEH, 00BE-
MaMH MOJTOOHBIX TE.

Cevenus nMIMHIpA (apajIesIbHO U EPIIEHANKYISPHO OCH), CEYEHUs KOHYca (Iapaelib-
HOE OCHOBAHUIO U MPOXOJISINEE Yepe3 BEPIINHY), CEUECHUS 1apa.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

Bekrtop Ha miockocTH U B ipocTpancTBe. C0KEeHNE M BBIYUTAaHHE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha 4yMcio. Pa3noxxeHue BeKTopa 1o TpéM HeKOMILIaHapHbIM BekTopaM. [IpaBuio napain-
nenenunena. Pemienue 3anay, CBA3aHHBIX C IPUMEHEHUEM IIPABUII IEUCTBUM ¢ BeKTOpaMu. [Ips-
MOYTOJIbHAsl CUCTEMa KOOpAMHAT B npocTpancTBe. KoopauHate! Bekropa. [Ipocteiimue 3agauu B
KOOpAMHATax. YToJ MeX 1y BekTopamu. CKalsipHOE MpOoU3BeieHIe BEKTOPOB. Brruncienue yriios
MEXy NMPSIMBIMH U IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU PEILICHUH IeoMeTpruye-
CKHUX 3a]1ad.

IIJTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHMS MpOrpamMMmbl yuyeOHOro npeamera «MaTemaTtukay xa-
pPaKTEPU3YIOTCA:

I'paxxnanckoe BocnnuTanme:

c(OPMHPOBAHHOCTBIO TPAKIAAHCKON MO3MLMU OOydaroulerocs Kak aKTHUBHOTO U OTBET-
CTBEHHOTO WJIEHa POCCHIMCKOTO OOIIEeCTBa, MPEICTABICHHEM O MaTEMAaTUYECKUX OCHOBaX (pyHK-
LUOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SBJICHUH, IpOLELyp I'pakIaHCKOro oduiecTBa (BbIOOPHI,
OIPOCHI U IIp.), YMEHUEM B3aUMOJIEHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C
uX (PYHKIMSAMU U Ha3HAYEHUEM.

IIaTpuoTnyeckoe BociMTAHHE:

c(OPMHPOBAHHOCTBIO POCCUHCKON IPAXKAAHCKOM NAEHTUUHOCTH, YBaXKEHHUS K ITPOIIJIOMY U
HACTOALIEMY POCCUNCKON MaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHIKEHUSIM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHKCHHUU B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHWEM [JTyXOBHBIX IIEHHOCTEH pPOCCHUICKOro Hapoaa; CPOpPMUPOBAHHOCTHIO HpAaB-
CTBEHHOT'O CO3HAHHUSI, 3TUYECKOTO TIOBEEHUS, CBA3aHHOIO C PAKTUYECKUM TPUMEHEHUEM JIOCTH-
KEHUI HaAYKU U JeSTEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/a B IOCTPOEHUE YCTOMUN-
BOT0 OyJyIIero.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHPY, BKIIIOUas ICTETUKY MaTEMATHUYECKUX 3aKOHOMEPHO-
cTeil, 00BEKTOB, 3a/1a4, pelIeHUH, pacCyXA€HNUI; BOCIPUUMYHBOCTHIO K MAaTEMaTUUECKHUM aclek-
TaM pa3JInYHbIX BUIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHMs MPUMEHATh MaTeMaTH4YecKue 3HaHWUSA B MHTEpecax 370po-
BOT'0 M 0e301macHOro oopasa Ku3HHU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBBIO (3710pOBOE
NUTaHue, cOAIAaHCUPOBAHHBIN PEXKUM 3aHATHH U OTJbIXa, peryisipHas (u3ndeckas aKTUBHOCTb);
(GU3NYECKOT0 COBEPUICHCTBOBAHUS, MPU 3aHATHSIX CIIOPTUBHO-03OPOBUTEIHHON JEATEIbHO-
CTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAaHHEM IIEHHOCTH TPYAOIIO0US; MHTEPECOM K pa3IMUHBbIM ce-
pam npodeccroHalbHON NeSTeIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMH, yMe-
HHUEM COBEpIIATh 0CO3HAHHBIN BIOOP Oyyiei mpodeccun 1 peann30BbIBaTh COOCTBEHHBIE KU3-



HEHHBIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEeMaTHUYECKOMY 00pa30BaHUIO U camMoo0pa-
30BaHMIO HA MPOTSKEHUN BCEH XKHU3HHU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIIEHUH MTPAKTH-
YEeCKHUX 3a/1a4 MaTeMaTH4YECKOW HAaIIPaBJIEHHOCTH.

JKOJI0THYecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYphl, TOHUMAHUEM BIIHMSHUS COLUAIBHO-IKO-
HOMUYECKHX IPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM Cpefibl, 0CO3HAHUEM I100ab-
HOT'0 XapakTepa SKOJIOIMYECKUX MPpoOJIeM; OpUEHTAllMed Ha NIPUMEHEHNE MaTeMaTHYECKUX 3Ha-
HUH A715 pereHus 3aja4d B 00J1aCTH OKPY’KaroLIel cpeibl, INIAaHUPOBaHUS IIOCTYIIKOB U OLIEHKH UX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KaIOLEH CPeIbl.

LleHHOCTH HAYYHOI'0 TO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THUSl HAYKHU U OOILECTBEHHOM NPAaKTUKU, IOHUMaHUEM MaTeMaTH4YeCKON HayKH Kak chepsl yeno-
BEUYECKOM EATEIbHOCTH, ATANOB €€ pa3BUTHUsI M 3HAYMMOCTH Ul pa3BUTHs LIUBUIIM3ALMM; OBJIa-
JICHUEM SI3bIKOM MaTeMaTHKH U MaTeMaTHYeCKOW KyJIbTypoil Kak CpeACTBOM [103HAHUs MUPA; TO-
TOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO U UCCIIEJOBATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B
rpymnre.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABGAM ETIbHBIMU OeliCMBUAMU, YHUBEPCAIb-
HBIMU KOMMYHUKAMUBHBIMU 0CUCMBUIMU, YHUBEPCATbHBIMU PE2YISIMUSHIMU OeUCTNEUIMU.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue aeicTBus:

® BBIBISTH M XapaKTepU30BaTh CYIIECCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,

MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH ONpEACNCHUsI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

®  BOCIIPHUHHUMATH, POPMYIUPOBATE U TPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIBHBIC H OT-

pUIaTeNbHbIe, EAMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIE,
® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAaHHBIX, HAOTIOJCHUSIX U YTBEPKICHUSX, TIPeJIaraTh KPUTSPUU IS BBISBICHUS 3aKO-
HOMEPHOCTEU U IIPOTUBOPEUMIA;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT MPOTUBHOTO), BHICTpAaUBATh apryMEHTAIINIO, TPUBOIUTH MPUMEPHI U KOHTPIPHU-
MepbI; 000CHOBBIBATh COOCTBCHHBIE CYXICHUS U BBIBO/IBI,

e BBIOMpATH ciocob penieHus yueOHoi 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB pellie-
HUS, BBIOMpAaTh HanboJiee MOAXOASIINN ¢ yUETOM CaMOCTOSITENILHO BBIJICNIEHHBIX KPHUTE-
pueB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

® HCIIOJIB30BAaTh BONPOCKI KaK MUCCIICOBATEILCKAM HHCTPYMEHT TIO3HAHHMS; (DOPMYITHPO-

BaTh BOIPOCHI, (PHKCUPYIONIHE MPOTHBOPEUNE, POOJIEMy, YCTaHABIUBATH HCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® [POBOJUTH CAMOCTOSITEIFHO CIIAHMPOBAHHBIA AKCIIEPUMEHT, UCCIICJOBAHHE 10 yCTa-

HOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, SIBJICHUS, TIPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00beKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

®  CaMOCTOSATEBHO (POPMYITUPOBATH OOOOIICHUS W BBIBOABI IO pPe3yibTaTaM MPOBEIEH-

HOTO HAOIIOJICHUS, UCCIIeIOBAaHUS, OIICHHBATh JJOCTOBEPHOCTH MOJYYEHHBIX Pe3ylbTa-
TOB, BEIBOJIOB I 0000IIECHMIT;



® [IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBUIBJIATH AeUUUTH HHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX /ISl OTBETa HA BONPOC U
JUI PEeLIeHUs 3a1au;

e BbIOMpaTh HH(OPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJHU3UPOBATh, CUCTEMAa-
TU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOPM MPEICTaB-
JICHUS;

® CTPYKTYpHUPOBATh HH(OPMAIIHIO, IPEACTABIATH €€ B Pa3JINYHBIX (POPMaX, HILTFOCTPHPO-
BaTh rpa)uyecKu;

® OILICHUBATh HAIEKHOCTh MHPOPMALIUH IO CAMOCTOSTEIBHO C(POPMYITUPOBAHHBIM KPUTE-
pHSIM.

2) Vuusepcanvnvie KOMMyHUKamueHnvle Oelicmsus, obecneyusaiom cQopmuposaHHOCb

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHUMAThH U (HOPMYJIMPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
o011eHus; SICHO, TOYHO, TPaMOTHO BbIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEH-
HBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XOIy PEUICHHUS 33/1a49H, KOMMEHTHPOBATh TOJTY4CH-
HBII pe3yJIbTarT;

e B X0JIe 00CYX/IEHUS 33]]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMBbI, IPOOIEMBI,
pelaeMoil 3a/1auu, BbICKa3bIBaTh UJEH, HALIETIEHHbIE HA IOUCK PELICHHUS; COITOCTABIATh
CBOH CYXJICHUS C CY)KICHHUSAMH JPYTHX YYaCTHUKOB JTHAIIOTA, OOHAPY)KUBAThH Pa3INune
U CXO/ICTBO MO3ULMI; B KOPPEKTHOH hopme popMynupoBaTh pa3HOIIaCcus, CBOM BO3pa-
KECHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBICTYIJICHUS € YUETOM 3a]a4 IPE3EHTAlMU U 0CO-
OEHHOCTEHN ayAUTOPUH.

CorpyanunuecTBo:

® [IOHMMAaTh U UCIIOJIH30BATH MPEUMYIECTBA KOMAHIHON U MHUBHIyaTbHON pabOThI IpU
pemeHnn y4eOHBIX 3a/1a4; MPUHUMATh 11€JIb COBMECTHOH JesTeTbHOCTH, TUIAHUPOBATh
OpraHu3alMI0 COBMECTHON paboThl, pacupeiensTh BUAbI paboT, 1oropapuBarbces, 00-
CYXKIaTh MPoILIeCC U pe3yabTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTUMH WICHAMH KOMAaH[IbI; OI[CHUBATh KA4eCTBO CBOETO BKJIA/a B OOIIUIN MPOITYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOIEHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue Cmvlcio8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusaunus:

®  COCTaBIJIATH IUIAH, AJITOPUTM pELIEHHs 3a]1aui, BBIOMpATh CIOCO0 pelIeHus C yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHU-
pOoBaTh BapuaHThI PELIEHUI ¢ y4€TOM HOBOI MHQOpMAaILIUH.

CaMOKOHTpPOJIb:

e BJAJETh HABHIKAMH TI03HABATEILHOW pe(IeKCHH Kak OCO3HAHHS COBEPIIAEMBIX ICi-
CTBHH M MBICIIUTEIBHBIX TPOIIECCOB, UX PE3YyJIbTAaTOB; BIAJIETh CIIOCOOAMH CaMOIIPO-
BEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa PeleHUsI MaTeMaTH4eCKOH 3a/1auu;

® TPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NMPH PEIICHUH 3a]1a4H, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OLINOOK, BBISIBJICHHBIX TPYJIHOCTEH;



® OIICHUBATh COOTBETCTBUE PE3YNIbTATa LIEIH U YCIOBHUAM, OOBSICHITH IPUUUHBI TOCTHXKE-
HUS WIN HEJOCTHKEHUSI PE3YJIbTaTOB JIEITEIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, IJIOCKOCTb.

[TpyuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIIEHUU F€OMETPUUECKUX
3ajay.

OnepupoBaTh NOHATHSIMU: NAPAJUIEIBHOCTh U MEPHEHAUKYISIPHOCTh IPSIMBIX U IIOCKO-
CTeH.

KnaccugunmpoBars B3auMHOE pacoI0KEeHNE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JIBYTPAHHBIA yroj, IpaHU JIBYTPAHHOrO yIia, pedpo ABYrpaH-
HOTO YIJIa; JIMHEWHBIN yTros JBYTpaHHOIO yria; rpajycHasl Mepa JABYIPaHHOIO yIja.

OnepupoBaTh NOHATUSAMH: MHOTOI'PaHHHUK, BBITYKJIBIA M HEBBITYKJIbIH MHOTOTPAHHUK, 3J1€-
MEHTBI MHOTOTpaHHUKA, IPaBUJIbHBI MHOIOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHHUKOB (MIMpaMua; IpU3Ma, IpSIMOYTOJIbHBIN Ma-
pasuienenuen, Kyo).

KnaccugunupoBarb MHOTOrpaHHUKH, BBIOMpas OCHOBAHUS JJIs KIacCU(PUKALUK (BBIITyK-
Jbl€ U HEBBINYKJIbIE MHOIOTPAHHMKH; MPaBUJIbHbIE MHOTOIPDAHHUKU; INPSMbIE U HAKIOHHBIE
IPU3MBI, IAPAJUIECTICITUIIE IbI).

OnepupoBaTh MOHATUAMU: CEKYILAs MIIOCKOCTb, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Crpouth ceueHUs: MHOTOIPAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YEpTEXH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1a41 Ha HAXOXIEHUE FEOMETPUUECKUX BEIMUYUH 110 00pa3LaM WiH alropuTMam,
IPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METO/IbI IIPU PELIEHUH CTaHIAAPTHBIX MaTEMaTUYECKUX 3a-
Jlay Ha BBIYMCIIEHUE PACCTOSHUN MEXy IBYMsI TOUKAMH, OT TOYKHU J10 IPSAMOM, OT TOUKH J10 IJI0C-
KOCTH, MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Pemiate 3a1a41 Ha HAXOXIEHUE FEOMETPUUECKUX BEIMUYUH 110 00pa3LaM WiH alropuTMam,
IPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEeMaTHUECKUX 3a-
Jla4 Ha BBIUMCIIEHUE YIJIOB MEKIY CKPEIMBAIOIIMMUCS NPSAMBIMH, MEKIY IIPSAMOH U INIOCKOCTHIO,
MEXly TNIOCKOCTSIMM, JBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM [TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
IpUMEHEHHEM (POPMYJI; BBIYUCIIATH COOTHOLIEHHS MEX Ty IIJIOLIaIIMU TOBEPXHOCTEN, 00bEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMET-
pHM; LEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bnekatp, npeoOpa3oBbIBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTh TeomeTpruyeckue (HakThl ISl PEIIEHUs] CTEPEOMETPUUYECKUX 3aJad, MpeAarnoia-
raloluX HECKOJIBKO 1IaroB PeleHUs, €CIIU YCIOBUS IPUMEHEHU 3a/1aHbl B IBHON GopMme.

[TpumeHsTh pocTelre NPorpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAlMOHHbBIE CH-
CTEMBI IIPH PELLIEHUN CTEPEOMETPUUECKHX 3a1a4.

[TpuBOIUTE IPUMEPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U )KU3HH, paclo3Ha-
BaTh IIPOSIBJICHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh noMydyeHHbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh PEaJIbHbIE CUTYAllUU U MTPH-
MEHSTh U3y4YEeHHBIE MTOHATHUS B MPOLIECCE MOUCKA PELICHNs] MaTeMaTHYecKu chopMyTupOBaHHOM
po0OJIeMbI, MOJIEIMPOBATh PealibHbIE CUTYAI[MH Ha SI3bIKE TEOMETPUHU, UCCIIE0BATh TIOCTPOCHHbBIE
MOJIENIM C UCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUH M TeopeM, ammapaTa anreOpbl; peuatb
MPAKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOKIEHUEM I€OMETPHUUECKHX BEIHUNH.

11 KUIIACC



OnepupoBaTh NOHATHUAMHU: HUIHHIPHYECKasi TOBEPXHOCTh, 00Pa3yIOIINe IUIHHIPUYECKON
MOBEPXHOCTH; LIMJIMH]IP; KOHUUYECKas TIOBEPXHOCTh, 00pa3yroIne KOHHYECKOH TOBEPXHOCTH, KO-
HYC; cepruueckas IOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

Knaccugunuposars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh NOHATHIMU: IIAPOBON CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA; I1a-
POBOI €J10H, OCHOBaHHE LIIAPOBOT'O CJI05, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucnare 06bEMBI 1 IO 1 TOBEPXHOCTEH Tel BPAIICHHS, TEOMETPUIECKUX Tell C IPU-
MEHEHueM (popmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIIMCAHHBIM B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPAIEHUs.

BbIauciaTe COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble (GUIypbl OT PYKU U C IPUMEHEHHUEM ITPOCTBIX YEPTEKHBIX HHCTPY-
MEHTOB.

BbInosnHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UIYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKuX (PUrypax, mpencTaBIeHHYIO Ha YePTEeKaxX U pUCYHKaX.

OnepupoBaTh OHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO NapasuIeICINIIEIA.

OnepupoBaTb MOHATUSAMU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEK-
TOpa, PAaBEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YIOJ MEX]y BEKTOpPaMH, CKaJIsIpHOE IIPOU3BeE-
JICHHE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxoaute cymMMy BEKTOPOB W NMPOU3BEICHHE BEKTOPA HA YMCIIO, YOI MEXIY BEKTOPAMH,
CKaJIIpHOE MPOU3BE/ICHUE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumeHsTh TEOMETpUUYECKHE (aKThI I PEIICHUS] CTEPEOMETPUUECKUX 3ajiau, Ipernona-
TafoIIUX HECKOJIBKO MIaroB PEIICHHS, €CITU YCIIOBHUS MPUMEHEHUS 3a/1aHbI B SIBHOH (opMe.

Pemate npocreiiiime reoMeTpuuecKue 3aJaun Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O
METOo/a.

Pemate 3a1aun Ha 10Ka3aTeIbCTBO MaTEMAaTUYECKUX OTHOIIEHUI M HaXOXXJICHHE IeOMeT-
PUYECKUX BEITMYMH 10 00pa3iaM WK arOPUTMaM, IPUMEHSISI N3BECTHBIE METOJIBI IIPH PEIICHUH
CTaHJApTHBIX MaTEMAaTUYECKUX 3a/1a4.

[TpuMeHSTH MPOCTEHIIIIe MPOrpaMMHEIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAITHOHHBIE CH-
CTEMBI [P PELLICHUH CTEPEOMETPUUECKUX 3a/1ad.

[TpuBOANUTE IPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U )KU3HH, PACTIO3HA-
BaTh MPOSBJICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHSTH OTy4YeHHBIC 3HAHHUS HA TIPAKTUKE: aHAIM3UPOBATH PealibHbIE CUTYAIHH U TIPHU-
MEHSTh U3y4YEeHHBIE MTOHATHUS B MPOLIECCE MOUCKA PELIEHNs MaTeMaTHYeCKu chopMyTupoBaHHOMN
po0JIEMBI, MOJIEIMPOBATh PEANIbHBIE CUTYAI[MH Ha SI3bIKE TEOMETPUH, UCCIIE0BATh IOCTPOCHHbBIE
MOJIENIN C UCMOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH M TeopeM, ammapaTta anreOpbl; perarhb
NPaKTUYECKHE 3a7auM, CBSI3aHHBIC C HAX0XKICHHEM T€OMETPHUECKUX BEITHYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
5 C y4eToM nporpamMmmsl
JIEKTPOHHbIE
Kosun4yecTBo yacos p pocnnranns MEOY
Ne ni/mm (uu¢posbie)
HaunmeHnoBaHue pa3/ie/ioB U TeM IPOrpaMMBbI 6 Kyrymkckas COLI
o0pa3oBaTe/bHbIE
Bcero KontpoJibHebie p «YpouHast JesiTeNb-
ecypchbl
padoTsl pecyp HOCTb»
Hudpossrit o6pa3zo-
BaTCJIbHBIM PECYPC - | yCcTaHOBIIEHUE  JOBEpPH-
Sknacc TEIBHBIX OTHOLIEHUI
KaTtanor MEXJy YYUTEIeM U €ro
(myschool.edu.ru) y4EHHKaMH, CIIOCOOCTBY-
Poccuinckas aneKk- | HOMUX MO3UTUBHOMY BOC-
TPOHHan WKoNa = TPHUSITHIO YYaIAMHUCS
1 BBenenune B cTepeoMeTpuio 10 (resh.edu.ru) TpeOoBaHUN M MPOCHO
YUUTENIsA, TPUBJICUYECHUIO
UX BHUMaHHUS K 00CYyXaa-
eMoii Ha ypoke uHpopma-
111, aKTUBU3ALUH UX TIO-
3HABATEJIbHON  JesITeNb-
HOCTH;
Llndpossiii 06paso- MoOyXJIeHue IIKOJIbHU-
. KOB COOJIIO/IaTh Ha YpOKe
BaTeNbHBI pecypc 5
[IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. _q OOIICIPHHATEIC  HOPMBI
2 12 1 KJjiacc
. MOBE/ICHUs, MpaBmiIa 00-
[TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN KaTanor
fdiamor MIEHUS CO  CTapIIMMH
(myschool.edu.ru) (y4uTensiMu) U CBEPCTHH-
KamMu  (00y4aromuMHucs),



https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07

Poccuiickasn 31€ekK-
TPOHHas LWKoNa

(resh.edu.ru)

NPUHIHIBI y4eOHOM auc-
IUIUTMHBL ¥ CaMOOPTaHH-
3a1uy;

[udposerit o6pa3zo-
BaTeNbHBIA pecypc
— Sxiace

IIPUBJICYCHUE BHUMAaHUS
LIKOJIbHUKOB K II€HHOCT-
HOMY acCHeKTy u3ydae-
MBIX Ha YPOKax sBJICHUH,
opraHuzanysi ux paboThl

KaTanor C IOJIy4aeMOM Ha ypOKe

[lepneHAMKyISIPHOCTD MPSAMBIX U IJIOCKOCTEHN 12 (myschool.edu.ru) COLMAJILHO 3HAYNMOI HH-
Poccuitckan  anek-  (popmaumen — MHULMUPO-

TPOHHasA WwKona BaHHUEC €€ 06CY)KI[CHI/I$I,

(resh.edu.ru) BBICKA3bIBaHUA  y4alllH-

MHCSI CBOETO MHEHHSA IO

ee IMOBOJYy, BBIPAOOTKHU

CBOET0 K HEH OTHOIIICHHUS,

IIPUMEHEHNUE Ha YpOKeE

HI/I(prBBIﬁ 06pago- HHTCPAKTUBHBIX (I)OpM

BaTEBHBII PECYPC - paboThl ydaluxcsi: HH-

Jmace TEJUIEKTYAJIbHBIX, JIEJIO-

KaTanor BBIX, CUTYAIIHOHHBIX WTD,

m ol.edu.ru) CTUMYJIMPYIOLIUX IT03HA-

Poceniickan Jnek. ~ BATENBHYIO  MOTHBAIIHIO

Yl MEXAY NPSIMBIMU U TIOCKOCTSIMU 10 TPOHHaA wkona ~ KONBHMKOE, — JMCKyC-
(resh.edu.ru) CHii, KOTOpBIE AT y4a-

AMCS BO3MOKHOCTH

MpUOOpPECTH OMBIT BeJe-
HUS  KOHCTPYKTHBHOI'O
Jianora; TPYHIIOBOM pa-
00Tl WK paboTHI B ma-
pax,  KOTOpbIE  yd4aT
LIKOJIbHUKOB KOMaHIHOU
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[Mudpossrit 06pazo-
BaTeJbHBIN pecypc
— Skmnacc

paboTte W B3auUMOJCH-
CTBUIO  C  JPyTUMH
JICTHbMH,

BKJIIOUEHHE B YPOK UI'PO-
BBIX IPOLENYpP, KOTOPBIE
MOMOTaloT  MOAJACPKATh
MOTHBAIIMIO JeTeH K IO-

Katanor Jy4eHHUIO 3HAHWM, Haja-
MHOrorpaHHuKH 11 (myschool.edu.ru) JKUBAHHUIO  TIO3UTHBHBIX
Poccuiickas  anek- ~ MEKJIUYHOCTHBIX  OTHO-
TPOHHaA WwKona | IIEHHM B KJacce, MOMO-
(resh.edu.ru) raroT yCTaHOBJICHUIO 100-
poOXenaTenbHOM  aTMO-
cdepbl BO BpeMs ypOKa;
Hudpossrit o6pazo-
BaTEJIbHBIN pecypc - ~ OpTraHu3anus wedcrsa,
dknace HaCTaBHUYECTBA MOTHBH-
Katanor POBaHHBIX U 3PYIUPOBAH-
(myschool.edu.ru) HBIX y4dllHXCi Hall MX
OO6BEMBI MHOTOTPaHHHKOB 9 Poccuiickas _ anek- ~ HCYCTICBAIOLMIMU  OZHO-
TDOHHAA WKona ~ K/TACCHHKAMH, JAIOIIETo
(resh.edu.ru) UIKOILHUKAM COLUATIHHO
3HAYMMBIA OTBIT COTPY-
HUYECTBA M B3AMMHOM I10-
MOIITH;
WHUIIMMPOBAHUE U TIOJ-
udposeiii 06paso- JIEpKKa HCCIEN0BATENb-
BaTENbHBIH pPECypC  CKOM JeSATEIIbHOCTH
IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 4 — dxmacc

Katanor
(myschool.edu.ru)

IIKOJBHUKOB B paMKax
pealM3alMM WMU WH]IU-
BUIYyaJbHBIX M TpYINIO-
BBIX HCCJIEIOBATEIIbCKUX
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Poccuiickas 3NeK-
TPOHHas LWKoNa
(resh.edu.ru)

IPOEKTOB, YTO  JacT
IIKOJIbHUKAM  BO3MOX-
HOCTb IPHOOPECTH HABBIK
CaMOCTOSITEJILHOTO PeLle-
HUSl TEOPETUYECKOH IIpO-
0J1eMbl, HABBIK T€HEPUPO-
BaHUs U oQopMmieHuUs
COOCTBEHHBIX uze,
HaBbIK  YBaKUTEJIbHOI'O
OTHOLIEHHUS K YYyKUM
uznesM, oQpOpMIICHHBIM B
paboTtax Ipyrux ucciaeno-
BaTesiei, HaBbIK IyOJIUY-
HOTO BBICTYIUICHUS IIEPE]T
ayIUTOpUEN, apryMEeHTH-
pOBaHMS U OTCTaUBaHUS
CBOEH TOYKH 3pCHUS.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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