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INOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yueGHOro kypca «l'eomerpusi» 6azoBoro ypoBHs s oOywarommuxcsi 10 —11 kiaccoB pa3paboTraHa Ha OCHOBE
®enepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa CPEeIHEro ooOmero odpa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHMIA,
MpeIbABISEMBIX K MaTeMaTH4eckoMy oOpa3oBaHUIO, W Tpaauluil poccuiickoro oOpa3oBaHus. Peanuzanusi mporpammbl 0OecriedMBaeT OBIIAJCHHE
KIIIOYEBBIMH KOMITETCHLIMSIMHU, COCTABISIONIMMU OCHOBY JUII CaMOPa3BUTHS M HEMPEPHIBHOTO OOpA30BaHMA, LEJIOCTHOCTH OOLIEKYIBTYPHOTO,
JUYHOCTHOTO Y TIO3HABATEILHOTO Pa3BUTHSI TUYHOCTH 00YYArOIIUXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxknocTh yueOHOro Kypca reoMeTpUM Ha YPOBHE CpeIHEro o0miero oopa3oBanus 00yciIoBiIeHa MPAaKTUUECKON 3HAYMMOCTBIO0 METaPEeIMETHBIX
U TIPEIMETHBIX PE3yJIbTAaTOB OOYYEHHMS T€OMETPHHM B HANpaBJICHHH JIHMYHOCTHOTO DPa3BUTHA OOy4aromuxcs, (OpMHpPOBaHUS (YHKIHMOHAIBHOM
MaTEeMaTHYeCKON I'PaMOTHOCTH, M3y4YEHHS APYTrUX Yy4eOHbIX TUCHUIUIMH. PazButue y oOyyaromuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U
MIPOUCXOKACHUU T€OMETPUIECKUX aOCTPaKINi, COOTHOIIEHUH PEaTbHOTO U HICATBHOT0, XapaKTepe OTPAKECHUSI MaTEMaTUIECKON HAyKOH SIBICHHUNA U
MPOLIECCOB PEATbHOIO0 MHpa, MECT€ T€OMETPUM B CHCTEME HayK M POJIM MaTeMaTHYEeCKOro MOJAEITUPOBAaHWS B HAYyYHOM MO3HAHMM U B MPAKTUKE
CTIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS YYAIIMXCS, a TaK)Ke Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX Ul aJanTalil B COBPEMEHHOM
oO1ecTse.

['eomeTrpust sBIsSCTCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, Tak Kak 00eCIeYnBaeT BO3MOKHOCTD U3Y4YCHU S
KaK JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MpIuIeHHE, (popMUpyeMOe IPU U3YYEHUH OOYJarOIIUMUCS MOHSATHHHBIX OCHOB T€OMETPHH WM IMOCTPOSHHUH LEMOYKU JOTHYECKUX
YTBEPKACHUI B XOJI€ PELICHHs TeOMETPUYECKUX 33/1a4, YMEHUE BBIABUTATh U OMPOBEPIaTh TUMOTE3bl HEMOCPEACTBEHHO UCIONB3YIOTCS NP PElleHUN
3a]]a4 €CTeCTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHue OpueHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX 0OJACTSAX AESITEIbHOCTH uenoBeka. OpueHTaIus YeloBeKa BO
BPEMEHU | MTPOCTPAHCTBE — HEOOXOUMOE YCIIOBHE €TI0 COITHAILHOTO OBITHS, (hopMa OTpaKeHHUS OKPYKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO TIO3HAHUS
U aKTUBHOTO IpeoOpa3oBaHUs AEUCTBUTEIbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSAET pa3Hble BUIbI y4eOHOU M TpyHOBOM
NESITeNbHOCTH, SIBISIETCS OJHUM U3 NTPOQPECCHOHATBHO BaXKHBIX KayecTB, MOJTOMY aKTyaldbHa 3aaada (OpMHUpOBaHUS Yy OOYYaIOIIMXCS
IIPOCTPAHCTBEHHOT'O MBIIUICHUSI KaK Pa3HOBUIHOCTH OOPAa3HOrO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K IPaKTHUECKOH
JESITeTbHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Llenbs ocBoeHus mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE oOyueHHs — 00lIeoOpazoBaTelbHOE M OOLIEKYIbTYpHOE
pa3BUTHE 00YUJaIOMIMXCS Yepe3 oOecreueHne BO3SMOKHOCTH MTPHOOPETEHNUS M HCIIOJIb30BAHMS CHCTEMAaTHIECKUX TeOMETPUYECKUX 3HAHUH U JeHCTBUH,
CneUu(UUYHBIX TEOMETPUH, BO3MOXXHOCTH YCIIEHUIHOIO MpPOAOJDKEHHs OO0pa3oBaHMs IO CIEHUAIBHOCTSAM, HE CBSI3aHHBIM C IPHUKIAJIHBIM
WCTIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeJHa3HaueHa JUIsl OOYYaIOLIMXCS CPEIHEH IIKOJIbI, HE MCIBITHIBABIIUX 3HAYUTEIbHBIX
3aTPpyIHEHUII Ha ypOBHE OCHOBHOTO oOImero oOpa3oBanus. Takum oOpazoM, oOydaromnuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTBH OOIIHE
MaTeMaTHYeCKUEe YMEHUs, CBA3aHHbIE CO CIIEHU(PHUKON reOMETpUN U HEOOXOJUMBbIe IS )KU3HU B COBpEeMEHHOM ob1ecTBe. Kpome 3Toro, oHu UMEIoT
BO3MOYKHOCTh HM3YYHTh TEOMETpUI0 Ooyiee TIyOOKO, €CM B JalbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHUECKUX 3HAHHIX B
npoecCUOHATLHON 1EATEIbHOCTH.

JIOCTIDKEHHE e OCBOSHHSI MPOTrpaMMBbl 00ECTICUMBACTCSI PEIICHHEM COOTBETCTBYIOIIUX 3a1ad. [IpruopuTeTHBIME 3aauaMi OCBOCHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHUpOBaHHE NPEACTABICHUS O TEOMETPHH KaK YaCTH MHPOBOM KYJIbTYPHI H OCO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIIIM MHUPOM;



e (opmupoBaHUE TPENCTaBICHUS O MHOTOIPAHHUKAX M TellaX BPAlICHHWS KaK O BAKHEUIINX MaTEMaTHYEeCKHX MOJENSAX, MO3BOJISFOIINX
OMUCHIBATh U U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPAa;

(dhopMupoOBaHKE YMEHHUS PAaCIlO3HABATh HA YEPTEkKaxX, MOACIIAX U B PEAIbHOM MUPE MHOTOTPAHHHUKH U TEJIa BpallleHUS;

OBJIAJICHUE METO/IaMHU PEIICHUS 3a7a4 Ha TIOCTPOSHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX (DUTYD;

(hopMUpOBaHHE YMEHHS ONIEPUPOBATH OCHOBHBIMU MOHSATHUSMU O MHOTOTPAaHHUKAX U TEJIaX BPAIEHUS U UX OCHOBHBIMU CBOMCTBAMH,
OBJIAJICHHE aJITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 337a4; (OPMUPOBAHUE YMEHUS MPOBOUTH HECIOKHBIE I0KA3aTeIbHBIC PACCYKICHUS B
X0JI€ PEIICHHS CTEPEOMETPUUECKUX 3aJ1a4 U 3a/1a4 C IPAKTUYECKUM COJIEP KaHUEM;

® Ppa3BUTHE WHTEUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH OOYYaroIIMXcs, MO3HABATEIPHOW aKTHBHOCTH, WCCIEAOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS;

e (opmupoBanue (HYHKIIMOHATBLHOW TPAMOTHOCTH, PEICBAHTHON T'€OMETPHUM: YMEHHUE PACIIO3HABATH MPOSBICHHS T€OMETPUUYCCKUX TOHSTHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pEabHBIX JKU3HEHHBIX CUTYalMsIX M TMPU H3YyYCHUH JPYTUX YYEOHBIX MPEAMETOB, IMPOSIBICHUS
3aBUCHMOCTEH 1 3aKOHOMEpHOCTEH, (OPMYIUPOBATH UX HA SI3bIKE T€OMETPUHU U CO3AaBaTh FT€OMETPUUECKHIE MOJIENN, TPUMEHATh OCBOCHHBII
TEOMETPUUYECKUM anmapar Jisl peleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, MHTEPIIPETUPOBATH U OIEHUBATH IMOJTYyYEHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS] BKIIFOUEHUE B KypC CTEPEOMETPUH B Hayaje €ro M3yueHus 3a/1ay, pellaeMbIX Ha yPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMNpeaeaéHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HaJl HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHWE HHTYUTUBHBIX IIPOIIECCOB, MOTUBHUPYET K JAIbHEHUIIIEMY U3YUYCHUIO MIPEAMETA.

[Ipenmourenne oTHAéTCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHUsS, TO €CTh TEOPETHYCCKHE 3HAHUS HMCIOT B CBOCH OCHOBE
YYBCTBEHHOCTh MPEIMETHO-TIPAKTUYECKON NesATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy ydalIuxcs B Kypce CTepeOMETpHH
MIPOBOAMTCS 3a CUET PEIICHUs 3a/1a4 Ha CO3JIaHUe MPOCTPAHCTBEHHBIX 00PA30B M 3a/1ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIME oOpa3amu. Co3nanue
o0Opa3a MpOBOJUTCS C OMOPOM Ha HATSAHOCTH, a ONIEpUPOBaHKE 00pPa30M — B YCJIOBUSAX OTBICYEHUS OT HATJISIAHOCTH, MBICIIEHHOTO M3MEHEHHS €ro
HCXOJIHOTO COZICPIKaAHUS.

OcHoBHBIE conepxaTenbHble JTUHUM Kypca «['eomerpunm» B 10—-11 kmaccax: «MHuororpanHuku», «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekTopbl W KOOpAWMHATHI B TMpocTpaHcTBe». DOpMUPOBAHHE JOTHYECKUX YMEHUW pacrlpeaeisercss He TOJbKO IO
COJIEP>KaTENbHBIM JIMHUSAM, HO U TI0 TOJ]aM O0y4YeHHS Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Conepxanne oOpa30BaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS paboyeill MporpaMMbl, paclpeneia€éHHbIM 10 Tojam
o0OyueHus, CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, 4TOOBI OBJIAJIEHUE TE€OMETPUUYECKUMHU MOHITHSIMHU M HABBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATEIHHO U
MOCTYIATENbHO, C COONIIOJACHUEM TIPHUHIMIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAaHMS BKJIIOYAINCh B OOIIYID CHCTEMY T'€OMETPUUYECKHUX
MpE/ICTaBICHUM 00YJarOIIUXCsl, pacCIIUpsis U Yriiyonsis e€, 00pasysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3yuenue reometpun otBoauTcs 2 yaca B Hepento B 10 kmacce u 1 yac B Henenro B 11 kimacce, Beero 3a aBa roga ooydenus - 102 yueOHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE TOHATUS cTepeoMeTpun. Touka, mpsiMasi, MIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
B3aumHoe pacrnonokeHue npsiMbIX B IPOCTPAHCTBE: NEpeceKarolrecs, napajielibHble U CKpelnnBaromuecs npsmele. [lapanienbHOCTh NPSMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE: MMapajlIebHbIE IPSAMBIE B IIPOCTPAHCTBE; NapalIEIbHOCTh TPEX MPAMBIX; MAPAJIEIBHOCTD NPSIMON U MJIOCKOCTH. Y TJIbI



C COHAIPaBJIEHHBIMM CTOPOHAMM; YroJ MEXKIy NpsAMBIMH B IpocTpaHCTBe. [lapayjenbHOCTh IUIOCKOCTEN: NapajulelbHbIE IJIOCKOCTH; CBOMCTBA
napajieNIbHbIX m1ockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPhI HA TUIOCKOCTH: T€TPasdAp, KyO, napaysienenurne]]; IOCTPOSHUE CeYEeHUH.

[lepneHIUKYNSPHOCTh NPSIMON U IUIOCKOCTU: NMEPIEHAMKYISPHBIE MPSIMbIE B IIPOCTPAHCTBE, MPsIMbIE NapajlieibHble U MEPIEHAUKYISPHBIE K
IUIOCKOCTH, NMPU3HAK MEPIEHAUKYISIPHOCTH NPAMON U IUIOCKOCTH, TEOpEMa O MPSMOM MEPHEHIAUKYIAPHON IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI
MEXIy NPsSMOM M IUIOCKOCTBIO; ABYTPaHHBIM YroJl, JIMHEWHBIA yroyl JBYI'PaHHOroO yria. llepneHaukyissp M HakJIOHHBIC: PACCTOSIHUE OT TOYKHU JI0
IUIOCKOCTH, PAacCTOSHUE OT MpsMOH A0 IUIOCKOCTH, HpPOeKUUs GUIyppl Ha IUIOCKOCTb. [lepneHauKyIsIpHOCTh IUIOCKOCTEH: IpHU3HAK
NIEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX NmeprneHuKyispax.

MHororpaHHMKH

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIYKJIbIE M HEBBITYKJIbIE MHOTOTPaHHHUKH; pa3BEPTKAa MHOIOTPAHHHUKA.
[Ipusma: n-yrosbHas OpuU3Ma; IPaHU M OCHOBAHUS NPU3MBI, MpsAMas M HAKIOHHAs HpPU3Mbl; OOKOBas M IOJIHAS IIOBEPXHOCTh IPU3MBI.
[Mapannenenunen, NpsIMOYTOIbHBIN Mapaiesienune] U ero cBoicTa. [lupamuna: N-yroiapHas NUpamMuia, TPaHH U OCHOBAaHHE MHPAMHJIBL; OOKOBas U
IIOJIHAsl TIOBEPXHOCTh NMHUPaMUbI; NPAaBUJIbHAS U yCEUEHHAs] NMUpaMKuAa. DJIEMEHThl MPU3Mbl U nupamuibl. [IpaBuiabHbIE MHOIOTPAHHUKH: IOHSATHE
[IPaBWJIBHOI'O MHOTOIPAaHHUKA; MpaBUJIbHAS MPU3Ma M IpaBUIbHAs NHUpaMuia; MpaBWIbHAs TPEYrojibHas MUpaMuja W MpaBUWIbHBIA TeTpa’ap; KyoO.
IIpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKadAp U ukocasap. CedeHus NpU3Mbl U MUPaMUIbL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSAMOH, INIOCKOCTU. DJIEMEHTHl CHMMETPUU B IMpaMuax, apajuiejenuneax,
IIPaBWJIBHBIX MHOTOTPaHHUKAX.

Bbruncnenue 371€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yribl. [lnomaas OOKOBOM NMOBEPXHOCTHM M IOJHOM MOBEPXHOCTH MPSIMOI
IIPU3MBI, IUIONIA/Ib OCHOBaHMI, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsIMOM mpu3Mbl. Ilnomans G0KOBOM MOBEPXHOCTU U MOBEPXHOCTU MPaBHIILHON
MUpPaMU/IbI, TEOpEMa O TUIOIAaH yceu€HHoi nupamuapl. [lorstre 06 06béMe. OOBEM MUpaMuIbl, IPU3MBIL.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Y MJIOLIAIIMU IOBEPXHOCTEH, 00bEMaMH 10100HBIX TEJI.

11 KJIIACC

Tena BpaleHnus

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yolne MHINHAPUYECKON MOBEPXHOCTH, OCh LMJIMHJPUUECKON MOBEpXHOCTH. L{unuHap: ocHOBaHUS U
O0KOBast MOBEPXHOCTb, 00pa3yroIias U OCh; IJIOIab OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konunyeckas noBepxHocTh, 00pa3yrolire KOHHYECKOM MOBEPXHOCTH, OCh U BEpILIMHA KOHUYEeCKOW nmoBepXHOCTH. KOoHyc: OCHOBaHUE U BepIINHA,
o0pa3yroIas ¥ OCh; IJIOMIa (b OOKOBON U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIHe U BbICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: LHeHTp, paanyc, IMaMeTp; IUIOIIalb MOBEPXHOCTU cdepbl. B3anMHoe pacnosnoxkeHue cepbl U MI0CKOCTH; KacaTellbHas MJI0CKOCTh
K cdepe; Iomaab chepsl.

N300paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka nuauHApa 1 KOHyca.

KomOuHanmu ten BpallleHHus U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMHUCAHHBIN OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK, WIH TEJIO
BpalICHUSI.

[Tonsarue 06 06béMe. OcHOBHBIE cBOIicTBa 00BEMOB Teln. Teopema 06 00bEME MPSIMOYTOIBHOTO Mapajuieenunesna u cieacTsus u3 He€. O0béM
nuIuHApa, Konyca. O0bEM mapa u miomanb cepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEXK/TY IJIOLIAIIMHU IOBEPXHOCTEH, 00bEMaMH 1OT00HBIX TeJl.

Ceuenust nuinuHApa (MapajuieIbHO W MEPHEHAUKYISIPHO OCH), CEUEHHs KOHYca (MapajljieIbHOE OCHOBAHMIO U MPOXOAsIIee Yepe3 BEpLINHY),
CeueHus 11apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE



BexTop Ha minockoctu u B mpocTpaHcTBe. CiojkeHUE M BBIUMTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yMcio. Pa3nojkeHne BeKTopa 1o TpéM
HEKOMIUIAaHapHbIM BekTopaMm. IIpaBwiio napamnenenunena. Pemenue 3amad, CBS3aHHBIX C NPUMEHEHUEM IIPABWI JEHCTBUM C BEKTOPAMH.
IIpssmMoyronbHas cucremMa KoopauHarT B IpoctpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amaun B KOOpAMHATAaX. YTOJI MEXKAY BEKTOpPaMHU.
CkaisipHO€ IPOM3BEIEHUE BEKTOPOB. BbluMcieHMe yrioB MeXIy HPSIMBIMA M INIOCKOCTAMH. KOOpPAMHATHO-BEKTOPHBIM METOX IPHU PEIICHUHU
reOMETPUUYECKUX 3a7au.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTAThl OCBOEHUS IPOrpaMMbl yueOHOro npeamera «MaTeMaTHKa» XapaKTepU3yrOTCs:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TIPAXJIAHCKOW IMO3ULMM OOydaroumlerocs Kak AakTUBHOIO W OTBETCTBEHHOTO YJI€HAa pPOCCHICKOro oOliecTna,
MPEJCTaBICHUEM O MAaTEMaTHUYECKHX OCHOBaX (DYHKIIMOHHPOBAHHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYP T'PaXTAHCKOrO OOIIecTBa (BBIOODHI,
OIPOCHI U T1p.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHUHM € UX (YHKLUSAMHU M Ha3HAUEHUEM.

IIaTpuoTnyeckoe BociuTaAHHE:

C(OPMHUPOBAHHOCTBIO POCCUHCKOM TIpakJaHCKONW MJIEHTUYHOCTH, YBaXXEHHsS K MPOLUIOMY M HACTOALIEMY POCCUICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTUKEHHUSIM POCCUICKUX MAaTEMATUKOB U POCCUICKON MaTEMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHHM
B IPYI'MX HayKax, TEXHOJOIHX, chepax 3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HaHMEM JyXOBHBIX LIEHHOCTEH pOCCUIICKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMUS, STUUECKOTO ITOBE/IEHUS, CBSI3aHHOTO
C MPAaKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUN HAYKH U JESITEIbHOCTbIO Y4EHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYyAYIIEroO.

JCTeTHYEeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHMEM K MHpPY, BKIIOYas 3CTETHUKY MAaT€MaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PELICHUH, pacCyKIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pa3jIu4HbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCHUTAHHE:

Cc(OPMHPOBAHHOCTBIO YMEHHsI IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3JI0pOBOro M 0Oe3omacHOro o0Opasa >KM3HM, OTBETCTBEHHOI'O
OTHOIIEHHS K CBOEMY 3/I0pOBbIO (30pOBO€ MHUTaHWE, COAJAaHCUPOBAHHBIM PEXUM 3aHATHI W OTAbIXa, PEryispHas (u3nueckas aKTUBHOCTD);
(U3MYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CIIOPTUBHO-03/I0POBUTENIBHOM JIESITEIbHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K pazIMuHbIM chepaM NpodecCuoHaTbHOMN 1eATeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOM U €€ MPHJIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiled nmpodeccuu U peaan30BbIBaTb COOCTBEHHBIE >KU3HEHHbIE
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpA30BaHMIO Ha MPOTSDKEHUM BCEHM KU3HHM; TOTOBHOCTBIO K
aKTUBHOMY Yy4YacCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTUYE€CKOW HAIIPaBIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYpPbl, TOHUMAHUEM BIIMSIHUS COLUATbHO-3KOHOMHYECKHUX MPOILECCOB Ha COCTOSTHUE MPHUPOIHON U
COLIMAJILHOW CpeJbl, OCO3HAHMWEM TJI00abHOIO XapakTepa 3KOJOIMYECKHX MpoOjeM; OpHeHTalMued Ha NMPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM I
pelIeHns 3a/1a4 B 00J1aCTH OKpY Karolleil cpeibl, IIaHUPOBAHUS TOCTYIIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUH /17151 OKPY>KaIOILIEH Cpebl.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON NMPAKTUKU, TOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl YelIOBEYeCKOH IeATeNbHOCTH, JTAloB €€ pa3BUTUS M 3HAUMMOCTH JJIS PAa3BUTHS LUBWIN3ALUH, OBJaJeHUEM



A3BIKOM MAaTCMATUKH U MaTeMaTI/I‘IeCKOﬁ KyHBTypOﬁ KaK CpeIlCTBOM ITO3HAHUS MI/Ipa; TOTOBHOCTBHO OCYH_IGCTBJI}ITB HpOGKTHYIO nu I/ICCJIeI[OBaTeJILCKyIO
NEeATETLHOCTh MHANBUAYATBLHO U B TPYIIIIE.
METAIIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHUS MPOTpaMMbl YUeOHOro mpeaMera «MaTemaTHKay XapaKTepHU3YIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU OeliCIBUSIMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OUCMBUAMU, VHUBEPCATbHLIMU PecYIIMUSHbIMU OeUCMEUIMU.

1) Vhusepcanvnvle noznasamensusle oeticmeus, obecneuusarom Gopmuposarue 6A306bIX KOSHUMUBHBIX NPOYECCO8 00YHaromuxcs (0ceoeHue
Memo008 NO3HAHUSL OKPYAHCAOWe20 MUPA,; NPUMEHeHUe JI02UYeCKUX, UCCIe008amelbCKUX onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKM MAaTEMaTHMUECKUX OOBEKTOB, IOHATHI, OTHOLICHUM MEXIYy HOHSATUSIMU;
(GbopMyIHpOBaTH OIpENEeNCHUs] TOHATHI;, YCTaHABIMBATh CYIIECTBEHHBIH MNpU3HAK KiIacCU(UKAIMK, OCHOBaHHMA Juig OOOOIIeHUs U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTIO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYyIUPOBATh M MPEOOpPA3OBBIBATH CYKICHHUS: YTBEPIUTEIbHBIE M OTPHIATENbHBIC, CAMHUYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJIATh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTUBOpeuYus: B (akTaX, JaHHBIX, HAOJIOJEHHUAX U YTBEPKICHHIX;
IpeaJIaraTe KpUTEPUU JJIS BBISIBIICHHS 3aKOHOMEPHOCTEW U IIPOTUBOPEUMI;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHUH, YMO3AKIIFOUEHHUH 110 aHAJTIOTUU;
IPOBOJIUTh CaMOCTOSITEIbHO J0KA3aTEeNIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUHM (MpsiMble M OT NMPOTUBHOIO), BBHICTpAUBATh apryMEHTAlUIO,
IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BBIBObI;

BBIOMpATh CIIOCO0 pemeHus y4eOHOW 3amayl (CpaBHUBATh HECKOJBKO BAapHAaHTOB PEIICHUs, BHIOMpATh HanOojee MOIXOMAUINA C YI4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHeE JelCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUII WHCTPYMEHT I103HaHUS; (OpPMYJIUPOBATH BOIMPOCHI, (UKCUPYIOIINE MPOTHUBOpPEUUE,
po06sieMy, YCTaHAaBJIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUIO, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITEIbHO CIUITAHUPOBAHHBIN HKCIEPUMEHT, MCCIEIOBAHNE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObeKTa,
SIBJICHMSI, IPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (popMynupoBaTh OOOOIIEHHMS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJEHUS, HCCIIEI0BaHUs, OLCHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUIA;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUTAaTh MPEANOJIOKEHNS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISATH ,Z[C(I)I/IL[I/ITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, HCO6XO,Z[I/IMBIX JJIL OTBETA HAa BOIIPOC U JJIAA pCHICHUA 3a1da4H,

BBI6I/IpaTB I/IH(I)OpMaI_II/IIO N3 HUCTOYHUKOB PaA3JINYHBIX TUIIOB, AHAJIIM3UPOBATH, CHUCTCMATHU3UPOBATH W HHTCPIIPCTUPOBATH I/IH(I)OpMaI_II/IIO
Pa3JIMIHBIX BUOOB U (I)OpM IpCACTaBJICHUA,

CTPYKTYpUPOBaTh HH(OPMAIINIO, TPEJICTABISTH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapuuecKy;
OLIEHUBATh HAAEKHOCTh HH(POPMALIMH 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvrvle KOMMyHUKamugHvle 0eticmeust, 00ecneuusarom chopmuposanHoCns COYUAIbHbIX HABbIKOE 00YHAIUUXCH.
Oo0menmne:



® BOCIPUHHMMATH U (OPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBUSAMH M LEISAMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUKY 3pEHMSI B YCTHBIX M INCbMEHHBIX TEKCTaX, AaBaTh MIOSICHEHUS 110 XOAY PEUICHUS 3aa4l, KOMMEHTHPOBATh MTOJIyYE€HHBIN pe3ysbTarT;

e B X0Jle 00CYX/I€HHUS 3a/laBaTh BOIPOCHI 110 CYLIECTBY 00CYKAaeMOM TeMbl, IPoOIeMbl, peliaeMol 3a/1aul, BbICKA3bIBaTh UJ/I€H, HallCJICHHbIE
Ha IMOMCK PELICHUs; CONOCTaBIIATh CBOM CYXAEHUS C CYXICHHUSAMH JPYTrUX y4acTHMKOB AMaiora, oOHapyXKHMBaTh pa3jIMduue M CXOJACTBO
MO3ULIMI; B KOPPEKTHOM (hopMe (PopMyInpoBaTh pa3HOIIACUS, CBOM BO3PaKEHMUS,;

® TIPEICTaBIATH PE3YJAbTAThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIEIOBAHMS, TPOEKTA; CAMOCTOSTEIHLHO BBIOMPATh (hOpMaT BHICTYILICHHS C
y4€TOM 3a/ia4 PEe3eHTaUU U 0COOEHHOCTEN ay JTUTOPHUH.

CoTpyaHunuecTBo:

® [IOHMMaTh W HCIIOJIB30BaTh MPEHMYIIECTBA KOMAHAHOM M MHAWBUAYAJILHOW pabOTHI MpH pElICHHHM Y4YeOHBIX 3a7ay; MPUHUMAThH b
COBMECTHOH JESTEIbHOCTH, IJIAHUPOBATH OPTaHM3ALMI0 COBMECTHOW pPabOTHI, paclpeneiiarTbh BUIbI padOT, JOrOBapHUBATHCS, OOCYXIATh
Ipolece U pe3ybTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIOJICH;

® yY4acTBOBAaTh B IPYMIIOBBIX opMax pabOThI (00CYXIeHHS, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» M HHBIC); BBIIOIHATH CBOIO YaCTh paOOTHI U
KOOPJAMHUPOBATh CBOU JEUCTBUS C JPYTMMH YJIE€HAMU KOMAH/[Ibl; OLIEHMBATh KAyeCTBO CBOETO BKJAJa B OOLIMIN MPOAYKT MO KPUTEPUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHUCTBHSL.

3) Vuusepcanvuvie pecynamuensie oelicmsus, 0becneuusarom Gopmuposanue cCMulClo8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranmusanus:

®  COCTAaBJIATH IUIaH, AITOPUTM PELICHUS 3a7a4H, BBIOUPATh CIIOCO0 pelIeHUs ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ yuéTOM HOBOM MH(pOpMaLIUHU.

CaMOKOHTPOJIb:

® BJAJCTh HaBBIKAMH ITO3HABATENBHON pe(IEKCHH KaK OCO3HAHUSI COBEPINAEMBIX JCHCTBUI M MBICIHTENBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIa/IETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS MTPoLiecca U pe3ysibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1a4i;

® IpeABUJAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILIEHUU 33Jaud, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAACHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSAM, OOBSICHATH NPUYMHBI TOCTHKEHUS UM HEAOCTUKEHUS PE3YyIbTaTOB JIE€ATEIbHOCTH,
HaXO/UTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

HNPEIMETHBIE PE3YJIbTATHI
10 KJTACC

OnepupoBath MOHATHSIMU: TOUKA, PsMas, INIOCKOCTb.

IIpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIICHUN T€OMETPUYECKUX 3a/1a4.

OnepupoBath NOHATHAMU: MApALIEIbHOCT U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE PAaCHOI0XKEHHUE MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMHU: JIBYTPaHHBIA yroJl, TPaHW JBYTPAHHOIO yria, pedpo ABYrpaHHOIO yria; JIMHEWHBIM Yroja ABYTPAaHHOIO YIJa;
rpagycHas Mepa JBYTPaHHOIO yIJa.

OnepupoBath MOHATUSIMHI: MHOTOTPAHHUK, BBITYKJIbII U HEBBIMYKJIbI MHOTOI'PAaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPAaBUJIbHBI MHOTOTPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUbI MHOTOTPAHHUKOB (ITUPaMUa; IPU3Ma, PSMOYTOJIBHBIN MapajlieNenure], Kyo).



KnaccuunupoBaTb MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHHMS U KiacCU(UKAUHM (BBIMYKIbIE M HEBBINYKIbIE MHOTOTPAHHUKHU; TPaBHIIbHBIC
MHOTOTPaHHHKH; TMPSMbIE U HAKJIOHHBIE MIPU3MBI, TTApAIIIICIICTTHITC IBI ).

OHepI/IpOBaTB MOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCHCHNC MHOT'OI'PaAaHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEYCHHM, UCIIOIB3YSI METO/ CIIC/IOB.

CTpouTh ce4eHnss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOIHATE (BBIHOCHBIC) TUIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX OO BEMHBIX (PUTYD: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3ala4i Ha HAXOXICHHUEC I'COMCTPUUCCKHUX BCIIMYUH I10 06pa3uaM WK aJIrTOpUTMaM, IMPUMCHSASA U3BCCTHLIC aHAJIMTUYCCKUEC MCTOABI IIPpU
peIICHUH CTaHIAPTHBIX MaTEMaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSTHUN MEXIy ABYMSI TOYKAMH, OT TOYKH JO MPSMOHN, OT TOYKH JIO IIOCKOCTH,
MEXAY CKPEIIUBAIOIIUMUCA PSIMBIMHU.

Pemrate 3aaun Ha HAXOXKACHUE TEOMETPUYCCKUX BEIMYUH MO 00pa3liaM MM alropuTMaM, IPUMEHSSI H3BECTHBIC aHAJTUTUYECKHE METOJIbI TIPU
PEIICHUN CTAaHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB MCKAY CKPCIIMBAIOIIUMUCS MPAMBIMHA, MCKIY HpHMOﬁ " MJIOCKOCTBIO, MCIKAY
TUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Borauciare 00bEMBI U IIIOMIAIN TTOBEPXHOCTEH MHOTOTPAaHHHMKOB (TpU3Ma, MUpaMUa) ¢ IpUMEHEHHEM (OPMYII; BBIYUCIATH COOTHOIICHHUS
MEXy TUIOIIASIMHA TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB MOHATHUAMU: CUMMETPHUA B IPOCTPAHCTBE, HEHTP, OChb U IMJIIOCKOCTb CUMMCTPUHU,; HCHTP, OCh U INIOCKOCTh CUMMCTPHUU (1)I/H‘ypbl.

W3BnekaTh, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATh MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEACTaBICHHYH Ha
yeprekax U pUCYHKaXx.

[TpumensTh TeoMeTpuyeckre GakThl I PEIICHHS CTEPEOMETPHUECKUX 3aJlad, MPEIIoJIararlluX HECKOJIBKO MIAroB PEICHUs, €CIIU yCIOBHUS
MIPUMEHEHUs 3a1aHbI B SIBHOU (hopMe.

[TpuMeHSTh MPOCTEHIIIE TPOrPAMMHBIEC CPEICTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI ITPH PEHICHUN CTEPEOMETPUICCKUX 3a]1aY.

[TpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPO/IE M )KU3HHU, PACIIO3HABATH MIPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh MOJIydeHHbIE 3HAHUSA Ha MPAKTUKE: aHAIU3HPOBATh PEAbHBIE CUTYallUH W MPUMEHSATh U3yYEHHBIE MOHSATHS B MPOIECCE MOUCKA
pe€ICHUAd MAaTCMAaTHYCCKU C(l)OpMYHHpOBaHHOﬁ HpO6J’IeMI)I, MOACIINPOBATE PCAJIBHBIC CUTyallUM Ha A3BIKC T'COMCTPHH, HUCCICAOBATH IMMOCTPOCHHBLIC
MOJIETIM C WCIIOJIb30BAHHEM T'€OMETPHUYECKUX TOHSATHUN M TeopeM, ammaparta anreOphl; pemiaTh MpaKTHUYeCKHUe 3aJauM, CBS3aHHBIE C HAXOXJICHHUEM
reOMCTPUICCKUX BCIIMYHH.

11 KJIACC

OHepI/IpOBaTI) MOHATHUAMU: HUJIIMHAPUYCCKAsA ITOBECPXHOCTD, 06pa3y}onme HI/IJ'II/IHI[pI/ILIGCKOI\/JI IMMOBEPXHOCTHU, HUJIIMHAP,; KOHUYCCKAA MOBECPXHOCTD,
o0pa3yrolire KOHUYeCKOW MOBEPXHOCTH, KOHYC; chepuuecKas HOBEpXHOCTb.

PacnoznaBate Tena Bpamenust (HUWIUHIP, KOHYC, cdepa H map).

OOBACHATH CIIOCOOBI TOMYYEHUS T BPAICHUSI.

KiaccuduimpoBaTs B3auMHOE pacnoyioxkeHue chephl U MITOCKOCTH.

OnepupoBarh MOHITHSIMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CErMEHTA; IIApOBOW CJIOW, OCHOBAaHHWE IIAPOBOTO CIOSI, BHICOTA
IIIAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Brerancnsate 005EMBI U TIIOIIAIN TTOBEPXHOCTEH TEN BpAICHHsI, TEOMETPUUECKUX Tell C MPUMEHEHHEM (popMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPaHHMK, BIIMCAHHBIA B cpepy M OMHMCAHHBIN OKOJIO chepsl; cdepa, BIMCAHHAS B MHOTOI'PAaHHUK WU TEJIO
BpaIlleHUSI.

BBIauciasTe COOTHOMIEHUS MEXTY TUIOMIAASIMU MTOBEPXHOCTEN U 00bEMaMH TOJOOHBIX TEll.

N306paxaTs n3yyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.



BbINONHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHU3Y; CTPOUTb CEUCHHS Tell
BpaICHHS.

W3BnekaTh, WHTEPHIPETUPOBATh U NpeoOpa3oBbIBaTh WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (PHUTypax, MPEACTaBICHHYIO Ha
yepTeKax U pUCYHKaX.

OnepupoBarh OHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONMHATE ACHCTBUS CIIOKEHUS BEKTOPOB, BBHIYMTAHMS BCKTOPOB M YMHOKEHHS BEKTOpA Ha YHUCIIO, OOBACHATH, KAKUMH CBOMCTBAMH OHHU
00J1a1a10T.

[TprMeHSATH MPaBHUIIO MapalIc/ICIUIIe A,

OmnepupoBaTh MOHATUSIMH: JCKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEKIY BEKTOPAMH, CKAJIIPHOE MPOU3BEICHHE BEKTOPOB, KOJTHHEAPHBIE U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YKCJIO0, YTOJ MEXKIAY BEKTOpaMH, CKAISIPHOE MPOU3BEICHHIE, PACKIIAIbIBATH BEKTOP IO
JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[TpumeHsATh TeoMeTprueckre (HaKThl IJIS PEIICHHS CTEPEOMETPUUYECKUX 3aad, MPEANoaraoniMx HECKOJIbKO MIaroB PEIICHUs, €CIH YCIOBHUS
MIPUMEHEHUs 3a1aHbl B IBHOU (hopMe.

Perrats npocreiiinmie reoMeTpUYECKHE 3aaui Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/IA.

PeIHaTB 3aa4Y1 Ha J0Ka3aTCIbCTBO MATCMATHUYCCKHUX OTHOHIeHI/Iﬁ 1 HAXO0XKICHUC I‘eOMeTpI/I‘IeCKI/IX BCJIIMYUH IIO 06pa311aM 1501051 aJIFOpI/ITMaM,
[IPUMEHSS M3BECTHBIE METOBI IIPU PEIIEHUH CTAaHIAPTHBIX MATEMATHYECKHX 3a/1a4.

HpI/IMCHHTB HpOCTefIHIPIe HpOFpaMMHI)Ie CpeI{CTBa nu 3JICKTpOHHO'KOMMYHI/IKaLII/IOHHI)Ie CHUCTCMBbI HpI/I pCHICHI/II/I CTepeOMeTpI/I‘ICCKI/IX 3aaa4.

[TpuBOIUTE PUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U )KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

HpI/IMeHHTB HOJIyLIeHHI)Ie 3HAHUA Ha HpaKTI/IKeZ aHaJIH?;PIpOBaTI: peaJII)HBIC CI/ITyaIII/II/I n HpI/IMerlTB I/I3y‘-IeHHI)Ie IIOHATHUA B Hpouecce IIOUCKa
peleHusl MaTeMaTuIecku cHopMyTUpOBAaHHON MPOOJIEMbI, MOJIEIUPOBATh PEaJbHBIC CUTYallMU Ha SI3bIKE T€OMETPUH, MCCIIECOBATh MOCTPOCHHBIC
MOJCJIN C HUCIIOJIB30BAHUEM FeOMeTpI/I‘-IeCKI/IX HOH?[TI/If/’I nu TeopeM, annapaTa anre6p},1; pemaTL HpaKTI/ILIeCKI/Ie 3aJa4l, CBs3aHHBIC C HAXOXICHHUCM
TEOMETPHUCCKUX BEITMYUH.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KVIACC
No KosunyecTBO 4acon DuaekTpoHHble (udpo-
HanmeHnoBanue pa3iejioB 1 TeM NPOrpaMMbI
n/m Bceero Kontponbubie  IlpakTudeckue  Bbie) 00pasoBaTesbHbIe
padoThI padoThI pecypcel
1 BBenenue B ctepeomMeTpuio 10
2 [Ipsameie u mIockocTH B pocTpancTse. [lapamiensHocTs npsMbIX 12 1
U IUIOCKOCTEN
3 [lepieHAUKYIAPHOCTH MPSAMBIX U TUIOCKOCTEN 12
4 VYTIIBl MEXy IPSIMBIMU U TIJIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [loBTOpEeHMe: ceyeHus, pacCTOSHUS U YTIIbI 4 1




‘ OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KUIACC
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NMPOTrPaMMbI Komriectso uacos Jaexrponnbie (uppo-
Bcero Kontpoabnbie  IlpakTuueckne = Bble) 00pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 Tena BpateHus 12
2 OO0BEMBI TE 5 1
3 BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIINS 3HAHU T 7 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0
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