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MNOACHUTEJIBHAS 3AIINCKA
PaGouast mporpamma ydebHOro Kypca «l'eomerpusi» 6a30Boro ypoBHs mjsi obydarontuxcs 11 kmaccos
pa3paboraHa Ha ocHoBe DelepajbHOrO TOCYAAPCTBEHHOro O0pa30BaTENLHOTO CTaHIAPTa CPEIHEro
oOmiero o0pa3oBaHus, € Yy4YETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBAHUN, NPEIBABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAUIUI poccuiickoro odpazoBanust u yueOHoro miana MbOY
"Dpxupukckas COII", pazpaboTan B COOTBETCTBUH CO CICIYIOUUMHU JOKYMEHTaAMHU:
1. ®enepanbhsrii 3akoH 0T 29.12.2012 roga Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaumny;
2. ®I'OC 00O, B neictByromer peaakuuu, (Mpuka3 MHHHCTEpCTBa MpocBelieHus Poccuiickoi
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepxaeHuu (eaepasbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapPTa OCHOBHOTO 00IIIETr0 00pa30BaHUsY);

3. ®enepanbHO 00pa30BaTEbHON MPOrPaMMOi OCHOBHOT'O OOIIET0 00pa3oBaHus, YTBEPKIAEHHOM

npuka3oM MuHHCTEpCcTBa 00pa3oBaHus W Hayku Poccuiickori ®enepanmu (YTBEpKIeHA IPHKA30M
Munnpocsemieanst Poccun ot 18.05.2023 mox Ne 370). Peamusanms mporpamMmbl oOecrieurBacT
OBJIQJICHHE KIIFOUEBBIMH KOMIIETCHIIMSIMHU, COCTABIISIOIIUMHI OCHOBY JJISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO W IMO3HABATEJIBHOIO Pa3BUTHUS JTMYHOCTU
oOydJaronuxcs.

HEJU U3YUEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETpHH Ha ypOBHE CpelHero oOIiero oopa3oBaHusi 00yCIOBJICHA
NPaKTUYECKOH 3HAYUMOCTHIO METANpPEJMETHBIX W TPEJAMETHBIX PEe3yJbTaTOB OOYYEHUS TCOMETPUU B
HAMpaBJICHUU  JIMYHOCTHOTO  pa3BUTHs  oOydarommxcs,  (GopMupoBaHHS  (PYHKIIHOHAIBHOM
MaTeMaTHYECKOW TPaMOTHOCTH, M3YYCHHS APYrHUX y4eOHBIX AUCIUIUIMH. Pa3Burhe y 0OydaroImuxcs
NPaBWIbHBIX MPEJICTABICHUA O CYINIHOCTH W IPOUCXOXKJICHUUM T'€OMETPHUCCKHUX aOCTPaKIIMH,
COOTHOIIICHUH PEATIbHOTO M HJICATBbHOTO0, XapaKTepe OTPaKCHUS MAaTEeMAaTUYeCKON HAyKOW SIBICHUH H
IPOIIECCOB pEaibHOTO MHpPa, MECTE TIeOMETPUHM B CHCTEME HAayK M POJIM MaTeMaTHYECKOTO
MOJICIMPOBAHKS. B HAyYHOM ITO3HAHWM W B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHHMIO HAYYHOI'O
MHUPOBO33PEHUS yUaIlUXCs, & TAK)KE KAUeCTB MBIILICHHsI, HEOOXOAMMBIX IS aJanTallii B COBPEMEHHOM
oOrrecTBe.

['eomeTpus SIBISETCSI OJHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHMUS,
TakK Kak o0ecreynBaeT BO3MOKHOCTh M3YUEHUS KaK JTUCIUILINH €CTECTBEHHO-HAYYHOM HAIPAaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlormueckoe MbIIUICHUE, (OPMHPYEMOE MPH H3YYCHHH OOYYAIOUIMMHCS TOHSITUHHBIX OCHOB
TCOMETPUH U MOCTPOCHHUH IICTIOYKH JIOTHYECKUX YTBEPKICHHUN B XOJIC PEIICHUS] TEOMETPUICCKUX 3ajad,
yMEHHE BBIJIBUTaTh W OMPOBEPraTh T'MIIOTE3bI HEMOCPEJACTBEHHO HCIOJIB3YIOTCS TMPHU PEIICHUH 3a71a4
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHEe OpUEHTHPOBATHCS B TMPOCTPAHCTBE WIPAcT CYIISCTBEHHYIO pOJIb BO BCEX 00JacTsaX
NeSITeIIbHOCTH YeioBeka. OpHUeHTAIHS YeIOBEKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE yCIOBUE
€ro COIMAIBHOTO ObITHsA, (hopMa OTPaKEHHS OKPYIKAIOIIEro MHpPA, YCIOBHE YCIEIIHOTO MMO3HAHHS |
AKTUBHOTO TMpeoOpa3oBaHus JAeHCTBUTEIbHOCTH. OrepupoBaHHe MPOCTPAHCTBEHHBIMH —OOpa3amu
00BbEIUHSCT pa3HbIe BUBI YICOHOW U TPYIOBOM JCATEIBHOCTH, SBJISIETCS OJHUM M3 TMPOPECCHOHATIBHO
Ba)XHBIX Ka4yeCTB, MOATOMY aKTyalibHa 3ajJa4a (OpMHUPOBaHUS Yy OOYYAIOIIUXCSI MPOCTPAHCTBEHHOTO
MBIIIIEHHUS KaK Pa3HOBUIHOCTH 0OPa3HOrO MBIIIJICHUS — CYIIIECTBEHHOTO KOMITOHEHTA B IMOATOTOBKE K
NPAaKTUYECKOMN IEATSILHOCTH [T0 MHOTUM HAITPABICHHSIM.

[lens ocBoeHMsI MporpamMMbl ydeOHOTO Kypca «[eomeTpus» Ha 0a30BOM ypOBHE OOyuUeHHS —
o0mreo0pa3oBareabHOE U OOIIEKYIbTYPHOE Pa3BUTHE OOYyYarOMIMXCsl yepe3 o0ecredeHrne BO3MOXKHOCTHU
NpHOOPETEHHUS M UCIIOIb30BAHUS CHCTEMATHYCCKUX T€OMETPHUCCKUX 3HAHUM U AEHCTBUH, CrielM(PUIHBIX
TE€OMETPHH, BO3MOKHOCTH YCIEITHOTO TPOI0JKEHHsT 00pa30BaHus 1O CIIEIHAIBHOCTAM, HE CBA3aHHBIM C
NPUKJIAJHBIM UCTIOJIB30BAHUEM I'COMETPHUH.

[TporpamMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHA3HAYCHA ISl OOYYAIOIIMXCS CpeIHEH
IIKOJIbI, HE MCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJAHEHUI Ha yPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS.



Takum oOpazom, oOydaromuecss Ha 6a30BOM ypOBHE JODKHBI OCBOUTH OOIIIHE MAaTEMAaTHYECKUE YMECHHUS,
CBsI3aHHBIE CO CHEeNMU(UKON reoMeTpun U HEOOXOJUMbIE JUIs )KU3HU B COBpeMeHHOM oOmiectBe. Kpome
3TOT0, OHM MMEIOT BO3MOXXHOCTh M3YYHTh T'€OMETPHUIO Oosiee IiTy0oKo, eClid B JajbHEUIIeM BO3HUKHET
HEOOXOIMMOCTh B TEOMETPUICCKHUX 3HAHUAX B MPOPECCHOHALHON JEATEIIHHOCTH.

JlocTroKeHMe eI OCBOCHUSI MPOTPaMMBbl 00ECIICYMBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3aiad.
[IpuopureTHpiMu 3amadaMu ocBoeHHsT Kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—I11 kmaccax
SIBIISTFOTCSI:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTH MUPOBOM KYyJbTYpbl U OCO3HaHHE e

B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMupoBaHHE MPEICTABICHUSA O MHOTOTPAHHUKAX M TelaX BpalleHHs KaKk O BaKHEHIINX
MaTeMaTHYECKUX MOJENAX, IO3BOJIIONINX ONUCHIBATh W HW3Yy4aThb pa3HbIe  SBICHHS
OKPY’KaIOIIero MUPA;

e (dopMupoBaHHEe YMEHHs pAaClO3HABaTh HAa YEPTEXKaxX, MOJECIAX U B pPEAJTbHOM MHpE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

® OBJIQJICHWE METOJAMH PEUICHMs 3a7a4d Ha IOCTPOCHUS HAa M300PaKCHUSAX MPOCTPAHCTBEHHBIX
¢uryp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMHU IMOHSATHSIMU O MHOTOTDAaHHHMKAaX M TellaxX
BPAIICHHUS U KX OCHOBHBIMH CBOWCTBAMH;

® OBJIAJICHUE AJITOPUTMAMH PEUICHHUS OCHOBHBIX THUIIOB 33j1a4; (POPMHUPOBAHUE YMEHHSI TPOBOIUTH
HECIIO)KHBIE JIOKA3aTeIbHbIE PACCYKIICHUS B XOJI€ PEUICHUSI CTEPEOMETPUYECKHX 3a/a4d U 3a/1a4
C TMIPaKTHYECKUM COJICPKAaHHEM;

® Da3BUTHE HMHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIMXCs, MO3HABATEIBHOM
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBanue (YHKIMOHAIFHOW T'PAaMOTHOCTH, pPEJIEBAaHTHON TI'E€OMETpUHU: yMEHHE
pacro3HaBaTh TPOSBICHUS TE€OMETPHUECKUX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HCHHBIX CUTYAIUSX U MPH U3YUYCHUH JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (QOpMYJIMpPOBaTh UX Ha S3bIKE T'€OMETPUU M CO3/IaBaTh
TE€OMETPUYECKUE MOJICNIH, MPHUMEHSATh OCBOCHHBIM TEOMETPHYECKHH ammapar Ui peIieHus
NPaKTUKO-OPUEHTHPOBAHHBIX  3a7ay, HMHTEPIPETUPOBATH M  OIECHHUBATH  IOJyYCHHBIC
pe3yJbTaTHI.

OTnuuuTeNnbHOM 0COOEHHOCTHIO MPOTPAMMBI SBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUH B Haydaie
€ro W3YyYeHHUs 3a/ay, pellaeMblX Ha YPOBHE HWHTYHUTHBHOTO ITO3HAHMS, M OIPENSIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBILUIEHHUS, CTUMYJIMPYET NPOTEKaHWE HWHTYMUTHBHBIX IPOLECCOB, MOTHBHPYET K JalbHEHIIEMY
U3yUYEHHIO MpeIMeTa.

[Tpenamourenue oTHAETCs HArISIIHO-KOHCTPYKTUBHOMY METONLy OOyUeHHs, TO €CTh TEOPETUYECKHE
3HaHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-TIPAKTHYECKOW NesTenbHOCTH. PasBurne
IPOCTPAHCTBEHHBIX MPEJICTABICHUH Yy ydaluxcs B Kypce CTepeOMETPUN MPOBOJIUTCS 3a CUET pelleHHs
3aJa4 Ha CO3/laHUE IPOCTPAHCTBEHHBIX 00pa30B M 3ajauy Ha ONEPHPOBAHHE HPOCTPAHCTBEHHBIMU
obpazamu. Co3zmanue oOpaza MPOBOJIUTCS C OMOPOM HAa HAIVISIHOCTh, a OMEpPHpOBaHHE OOpa3oM — B
YCIIOBHSX OTBJICYCHHS OT HATIISITHOCTH, MBICICHHOTO U3MEHEHHSI €T0 MCXOTHOTO COCPIKaHuSI.

OcHoBHBIE cojiep:KaTenbHble JTUHUN Kypca «['eomerpunm» B 10—11 kmaccax: «MHOTOrpaHHUKH,
«[IpsiMble M TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BekTopbl M KOOpAMHATHL B
npocTpancTBe». POPMHUPOBAHNE JIOTHIECKUX YMEHUH pacripenenseTcs He TOJBKO MO COAEpIKaTeIbHBIM
JUHUSM, HO | 110 ToJIaM 00y4YeHUsI Ha yPOBHE CPEAHETO 00IIero oopa3oBaHusl.

Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOILIEE INPEIMETHBIM pe3ysibTaTaM OCBOEHUS paboueit
OpOTpaMMbl, pPacHpeleNéHHBIM 10 TrojaM oOydeHHs, CTPYKTYPUPOBAHO TakuM o00pa3oM, YTOOBI
OBJIQJICHUE TEOMETPHUECKUMH TOHATHUSMH W HABBIKAMH OCYIIECTBISUIOCH ITOCIIEAOBATENFHO |



HOCTYIIAaTENIFHO, C COOJIONEHHEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAJNCH B
OOIIyI0 CHCTEMY I€OMETPUUYECKHX MPEACTABICHUI 0OydYaloONIMXCs, paclupsis U yriayomsas e€, odpasys
IPOYHBIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE
Ha  wusyuenme reomerpum B 11  kjmacce  orBoguTcss 2 yaca B HEJAEIIO.



COJEPKAHUE YYEBHOI'O KYPCA

11 KUIIACC

Koopaunatsl M BEKTOPBI B IPOCTPAHCTBE

BekTop Ha m10cKocTH U B IpOCTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha 4yucio. PasioxeHue BekTopa mo TpEM HEKOMIUIaHAapHBIM BekTopaM. IIpaBuiio mapasuienenumnena.
Pewenne 3amad, CBSI3aHHBIX C IPUMEHEHUEM IIpaBUI ACUCTBUM ¢ BeKTOpaMu. IIpsMoyronbHas cucrema
KoopAuHaT B npoctpaHcTBe. Koopaunartel Bexkropa. IIpocreiiine 3anaun B KOOpAUMHATAX. YTOJI MEXAY
BeKTOpaMH. CKasipHOE MPOU3BEACHNUE BEKTOPOB. BhIUnCIeHNE YIIIOB MEXKIY NPAMBIMHU U INIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUN F€OMETPUYECKUX 3a1a4.

Tesia BpaleHus

[lwinHapuyeckass  HOBEPXHOCTb,  OOpa3ylollMe  IMWJIMHAPUYECKOW  IOBEPXHOCTH,  OCh
LWINHAPUYECKOW MoBepxHOCTH. Llmnuuap: ocHoBaHMsI M OOKOBas MOBEPXHOCTb, 00pa3yolias U OcCh;
IUIOINAAb OOKOBOM M TIOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolie KOHHYECKO MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
nosepxHoctu. KoHyc: ocHOBaHuMe M BeplIMHA, OOpasyromias M OCb; IUIOIIAJb OOKOBOM M IOJHOM
HIOBEPXHOCTH. Y ceUEHHBIN KOHYC: 00pa3yIolIe U BbICOTa; OCHOBAHUS U OOKOBAasi HOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, TuamMmerTp; IIOMAab MOBEpXHOCTH chephl. BzanMHoe pacmonoxeHue
cdephl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; TIIomanb chepol.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOIPAaHHMKOB. MHOTOIpaHHHMK, OIHMCAHHBIM OKOJIO CQepsl;
cdepa, BlIMCaHHAs B MHOTOTPaHHUK, UJIU TEJIO BPAIICHHUS.

O0bémbl Tea. Iliomans chepol

[Tonstue 06 o0béme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. TeopemMa 00 00BEME MPSMOYTOIBHOTO
napaenenunena u cieactsus u3 He€. O0bEM nunmMHapa, konyca. O0bEM 11apa U IIomaab chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHUs MEXIY IUIOIAASMU MOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX TEII.

Ceuenust nuiauHApa (MapaienbHO U MEPHEHAMKYISIPHO OCH), CEYeHMsI KOHyca (IapajulesbHOe
OCHOBAHHIO U NMPOXOJAIIIEe Yepe3 BEPIINHY), CEUECHUS 1apa.



IIVIAHUPYEMBIE PE3YJIbTATBI

JJUYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE  pe3yJabTaThl OCBOEHUs IpOorpaMMmbl  ydeOHOro mpeamera «MaTemaTuKa
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON IMO3UIMHA OOYYAIOMIErocsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHMCKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABICHUH, IPOIEAYp TPAKIaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI H TIP.), YMEHHEM
B3aMMOJICHCTBOBATH C COLUATBLHBIMA HHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKITUSMU U HA3HAUYCHUEM.

IIaTpuoTHYecKkoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTBIO POCCHMCKON TPaKTAHCKOHW HJEHTUYHOCTH, YBAKCHHUS K MPOIUIOMY |
HACTOAILLIEMY POCCHUMCKOW MAaT€MaTHKW, LEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSAM POCCHUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTEMATHUYECKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JOCTUKECHHI B JIPYTrHUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEM POCCHUUCKOrO Hapona; cHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUA, 3TUYECKOI0 MOBEAECHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JOCTH)KECHUW HAYKU U
JESATENIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/a B MOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro.

JcTeTnUecKoe BOCIIUTAHNE:

ACTETUYECKMM OTHOILICHHEM K MHPY, BKJIIOYas 3CTETUKY MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/lay, PEIICHUM, PACCYKICHHUM; BOCHPUUMYMBOCTBIO K MAaTEMAaTHUYECKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BoCNUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B HMHTEpecax 3JI0pOBOTO U
Oe3omacHOTO 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTAHUE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUM M OTHAbIXa, peryispHas (usmyeckas aKTHUBHOCTB); (U3NYECKOTO
COBEPLICHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIIBLHOMN JAEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIOOHS; MHTEPECOM K pa3u4yHBIM cdepam
MpOPECCHOHAIBHON  JACSITENBHOCTH, CBS3aHHBIM C MAaTEMAaTHKONW H €€ NPWIOKEHUSIMH, YMEHUEM
coBepIIaTh OCO3HaHHBIK BBIOOp Oyayied mnpodeccur W pealn30BBIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIMOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO M CaMOOOpa3OBaHHIO Ha
MPOTSKEHUH BCEW JKU3HHU; TOTOBHOCTHIO K AKTMBHOMY YYacCTHUIO B PEHICHHM NPAaKTHYECKHUX 3aJad
MaTeMaTU4YECKON HaIPaBJICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTBIO ~ JKOJOTHYECKOW  KYIbTypbl, TOHMMaHHEM  BIHSHHS  COIHAIbHO-
SKOHOMHUYECKHX TPOIIECCOB Ha COCTOSTHUE MPUPOHON M COLMAILHON CPEelibl, OCOZHAHUEM TJI00ATILHOTO
XapakTepa AKOJOTUYECKHX MpoO0JIeM; OpHUEHTAIMEeW Ha MPUMEHEHHE MaTEeMaTHYeCKUX 3HAHWUU s
pelieHus 3a1ad B 00JIaCTH OKpYXKAroIIel cpeipl, MIAaHUPOBAHUS MOCTYMKOB M OIEHKH WX BO3MOXKHBIX
MOCJIEACTBUM JJIsI OKPYKAOLIEN CPEBI.

I{eHHOCTH HAYYHOTO MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOHN MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOW HayKH Kak chepbl 4eIoBeuecKoi
JeATEIbHOCTH, 3TANoOB €€ pa3BUTHS U 3HAYMMOCTH JJIA Pa3BUTHUS LMBWIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU M MaTEeMAaTH4YeCKOW KYJIbTYpOM KakK CpEICTBOM MO3HAHUS MHpPA; TOTOBHOCTHIO
OCYILECTBISATh MPOECKTHYIO M UCCIEA0BATEIBCKYIO JEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATDBI
MertamnpeqMeTHbIe pe3ylbTaThl OCBOEHHUS MporpaMMbl y4deOHOro mpeamera «MaTemaTuka»
XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCliCMEUAMY, VHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OCLiCMBUAMU, VHUBEPCATbHIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1)

Yuueepcanvuvie noznasamenvmvle Oelicmeus, obecneuugarom @opmuposanue 6a308blx

KOCHUMUBHBIX NPOYECcco8 00yuanowuxcsi (0C60eHUue Memooo8 NO3HAHUA —OKpYJicaroue2o Mupa,
npuMeHeHue 102U4eCcKUX, UCCie008amebCKux onepayuil, ymeHul pabomams ¢ uHgopmayueti).
Ba3oBble JJornueckue aeicTBu:

BBISIBJISITh U XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB, TOHATHIA,
OTHOIICHHH MEXIy IOHATUAMHU; (HOPMYJIHPOBATh ONPEICICHUS IOHATHH, YCTaHABIIMBAThH
CYIIIECTBEHHBIN MPU3HAK KJIaCCH(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAJIH3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHBOpEYHs B (QakTax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKICHHSX; IMpeljiaraTb KPUTCPHUHM IS BBISIBJICHUS
3aKOHOMEPHOCTEH U IPOTHBOPECUHIA;

JeNiaTh BBIBOABI C HWCIOJb30BAHUEM 3aKOHOB JIOTUKH, MACIYKTUBHBIX W WMHIYKTUBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IPOBOJIUTh CAMOCTOSITENILHO JO0Ka3aTeIbCTBA MATEMAaTUYCCKUX YTBEPKICHHU (MIPSIMBIE U OT
NPOTHBHOTO), BBICTPaMBaTh apryMEHTAIMIO, TPUBOJUTH TPUMEPHl M  KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpPATh CIOCO0 pelleHus: yueOHO# 3ajqauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOIXOSIINN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeJbCKHe JeHCTBHA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT IO3HAHUSA;, (OPMYJIHUPOBATH
BONPOCHI, (PUKCUPYIOUINE MPOTUBOPEUYUE, MPOOIeMy, yCTaHABIMBaTh HCKOMOE W JIaHHOE,
dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOANTH CAMOCTOSATEIHHO CINITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE TIO YCTAaHOBIECHUIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OOBEeKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO 3aBUCHMOCTEN
MEXIy 00bEKTaMH, SIBIICHUSIMH, TPOIIECCaAMU;

CaMoCTOSTeNbHO (hOpMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HAOJTI0ICHUS, MICCIICOBAHHUS, OIICHUBATH JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000111eHHNI];

HpOFHO3I/IpOBaTB BO3MOXXHOEC paSBI/ITI/Ie HpOHCCCﬂ, a TAK)XE BBIABHUTI'AaThb Hpe)IHOJ'IO)KeHI/ISI 0 €ro
pPa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

2)

BBISBIIATh J1€QUIUTHI MH(OpMAIMK, JaHHBIX, HEOOXOJMMBIX IJIsi OTBETa Ha BONPOC M JUIS

pelleHus 3a1a4H;

BBIOMpaTh  MHPOPMALMIO U3  HUCTOYHMKOB  Pa3lIMYHBIX  TUIOB,  aHAJIU3UPOBATh,

CHUCTEMaTH3HpOBaTh M HWHTEPIPETUPOBATh HMHPOPMALMIO pa3IMYHBIX BHUIOB U  (opm

MpeJICTaBICHHUS;

CTPYKTYpUpPOBaTh HMH(OpPMAIMIO, MPEJCTABIATh €€ B Pa3IMYHbIX (OpMax, WIUTIOCTPUPOBATH

rpaduyecku;

OLICHUBATh HAJEKHOCTh MH(POPMALIMH 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvnvle KOMMyHuUKamugnvle Oelicmsus, obecneuugarom  CQOpMUpo8aHHoOCmy

COYUAIbHBIX HABBIKOE6 o6yl¢aiou4uxc;1.



Oomenne:

BOCIPUHHUMATH U (OPMYIIHPOBATH CYK/IECHHUS B COOTBETCTBUH C YCIOBHUSAMH U IETSIMU OOIICHNS;
SACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOKO TOYKY 3PCHHA B YCTHBIX U NHCbMCHHBIX TCKCTAX,
JlaBaTh IOSCHEHHUS 110 X0y pELIeHUs 3a/1a4i, KOMMEHTUPOBATh IIOJIy4CHHBIA PE3yibTaT;

B XOfe OOCYyXJIEHHs 3a/JaBaTb BOIPOCHI IO CYIIECTBY OOCYXIaeMoOil TeMbl, MpPOOIEMBI,
perraeMoi 3aja4d, BBICKA3bIBATh WJEH, HALICIICHHBIE HA MOWCK PEIICHHS; COIMOCTABIATh CBOU
CY)XKICHHUS C CYXICHHUSIMHU JPYTUX YJaCTHUKOB AMANOra, 00HapyXHBaTh pa3Indue M CXOJICTBO
NO3HILIMI; B KOPPEKTHOM (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS,
IpPE/ICTAaBIATh PE3YyIbTaThl PEIICHHUS 3aJadd, OSKCIHEPHUMEHTa, WCCIEJOBAaHMs, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 334ad MPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

MOHMMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHONW W HMHIUBUAYATbHOW pabOTHI TpU
pelieHnH YYeOHBIX 3a/la4; NPUHUMATh I1eJIb COBMECTHOW JESITEIBHOCTH, IIJIAHUPOBATh
OpraHu3allii0 COBMECTHOM PabOThI, pacupeiessiTh BHIbI PadOT, JOTOBAPUBATHCS, 0OCYKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IaTh MHEHUS HECKOJIBKUX JTFOICH;

y4acTBOBaTh B TPYyHHoBBIX ¢GopMax paboThl (00CyXkaeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» W WHBIC); BBITIOJIHATH CBOKO YacTh pabOTBI U KOOPAWHUPOBATH CBOM ICHCTBHS C
JIPYTHMH 4I€HAMH KOMaHbI, OIIEHWBAaTh KAa4eCTBO CBOErO BKJIAJa B OOIIMUNA TPOAYKT II0
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYAaCTHUKAMU B3aUMOICHCTBUSI.

3) Vnusepcanvnvie pecynsamuenvle Oeticmsus, 0becneuusaom QopMuUposaHue CMbiCI08bIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranusauus:

COCTABIIATH TIJIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ y4ETOM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHThI pEIICHUH ¢ y4€TOM HOBOW MH(pOpMALIUK.

CaMOKOHTpPOJIb:

BJIa/IETh HABBIKAMU TO3HABATENbHOM pedieKCMM KaK OCO3HAaHUs COBEPILIAEMBIX JIEHCTBUN U
MBICIIUTENBHBIX  MPOLECCOB, MX  pe3yibTaToB; BIAJETh CIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7a4uu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTh IIPM pELIEHMHM 3a/Jadd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAIJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YJIbTATa LENHU U YCIOBUSIM, OOBSICHITh MPUYMHBI JOCTUKEHUS WU
HEJOCTH)KEHUSI  Pe3yJbTaTOB  JIEATEIbHOCTH, HAXOJUTh  OIIMOKY, JaBaTb  OLIEHKY
npUOOPETEHHOMY OTIBITY.

11 KJIACC

OnepupoBaTh TMOHATHAMHU: IIWIMHAPUYECKAsh MOBEPXHOCTh, O0Opa3ylolue IHIHHIPUICCKOH
MOBEPXHOCTH; IMJIUHP; KOHUYECKas MOBEPXHOCTh, OOpa3yroline KOHMYECKONW MOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (MUIUHID, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHusl.

KnaccugunupoBars B3auMHOE paciookeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSAMU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA; IIapOBOU
CJIOM, OCHOBaHME LIAPOBOTO CJI0SI, BHICOTA IIIAPOBOTO CJI0S; IAPOBOM CEKTOP.



Bbruncnate 00BbEMBI M IUIOLIAJM IOBEPXHOCTEH Ten BpALICHUS, T'€OMETPUYECKUX Tel C
npUMEeHEeHUEeM (OPMYIL.

OmnepupoBaTh MOHATHUSMHU: MHOTOTPaHHUK, BIMCAHHBIA B chepy M OMHMCAHHBIA OKOJIO C]epsl;
cdepa, BIUCaHHAs: B MHOTOI'PAaHHUK MJIM TEJIO BPAIIEHUS.

BbIuuciaTe COOTHOLIECHUS MEXTY IUIOIAAsIMHA TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TEJI.

N300paxkaTh n3ydaembie GUTYpPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY,
cOOKyY, CHU3Y; CTPOUTb CEUCHMS TEJl BPALICHHUS.

W3Bnekarb, HMHTEPNPETUPOBATH M HPeoOpa3oBbIBaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, mpeacTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBarh OHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE EHCTBUS CIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOJKEHHUS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJJatoT.

IIpuMeHATh IpaBUIIO MapasuIeICIUIIEIA.

OnepupoBaTh HNOHSTUSAMU: JAEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTODA,
pPaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOpA, YroJd MEXAY BEKTOpaMH, CKaJIsIPHOE IPOU3BEACHUE
BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa HAa 4YHUCIO, YIoJ MEXAY BEKTOpaMmy,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAUHAT.

[TpumensTh reoMeTpudeckue (HakThl Ul PELICHUs] CTEPEOMETPUUECKUX 3a/1ay, MPEeoIararoiux
HECKOJIbKO LIaroB pPeLIeHMs], €CIIM YCIIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOM (opMe.

Pemates npocreiimme reoMeTpuuecKue 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPANMHATHOTO METO/IA.

Pemarb 3agaun Ha 10Ka3aTeNbCTBO MaTEMATUUECKUX OTHOLICHUM U HAXOKIEHUE T€OMETPUUYECKUX
BEJIMYMH 10 00pa3liaM WM aJrOpuTMaM, IPUMEHssl U3BECTHbIE METOJbl MPHU PELICHUU CTaHJapTHBIX
MaTEeMaTUYECKUX 3a/1a4.

IIpuMeHATh mpocTEelIIne MPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEIIEHNN CTEPEOMETPUYECKHX 3a/1a4.

IIpuBOAUTE IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH, PACIO3HABATH
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

IIpuMeHATh MMONy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHbIE CUTyallud U NPUMEHSTh
U3YYEHHbIE TMOHATUS B IpOLIECCE TOWUCKA PEIHIeHHs MaTeMaTH4ecKu CHOPMYJIMPOBAHHON NPOOJIEMBI,
MOJEIINPOBATh pPEAIBHbIE CUTYyallMM Ha s3bIKE TI'C€OMETPUU, HUCCIENOBATH IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKUX TOHSATHH M TeopeM, ammapara anreOpbl; pemarb MpakTHYECKHe
3a/1a4M, CBA3aHHBIE C HAX0KICHHEM I'€OMETPUYECKUX BEJINYHUH.



11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3/jesioB U TeM undppoBbIie
Ne n/m P Kounrpoubusie IIpakTuueckue (witpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsbl

Koopaunatsl ¥ BEKTOPBI B IPOCTPAHCTBE 15

Temna Bpamenus 27

O6bEMbI Ten. [lnomanb chepsl 15

[ToBTOpeHME, 00600IIEHNE 1 5

cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 6 0




11 KUIIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Nem/m | Tema ypoka Kontpoabnbie  IlpakTnueckue Aata wHppopbIe
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes:
I'naBa 1. KoopauHaThl 1 BeKTOPbI B
1 MPOCTPAHCTBE 1
§ 1. JlekapToBBI KOOPJMHATHI TOYKH B
MIPOCTPAHCTBE
5 § 1. JlekapToBBI KOOPAUHATHI TOUKU B 1
IIPOCTPAHCTBE
3 § 2. BexTopsl B IPOCTpaHCTBE 1
4 § 2. BexTopsl B MPOCTPAHCTBE 1
5) § 3. CnoxeHue U BBIYUTaHUE BEKTOPOB 1
6 § 3. CnoxeHue 1 BBIYMTAaHUE BEKTOPOB 1
7 § 4. YMHOXKEHHE BEKTOpa Ha YHCIIO. 1
T'omoteTus
8 § 4. YMHOXKEHUE BEKTOpa Ha YUCIIO. 1
I'omoreTus
9 § 4. YMHOKEHHE BEKTOpa Ha YHCIIO. 1
I'omoreTus
10 § 5. CkanspHoe MpOU3BEICHUE BEKTOPOB 1
11 § 5. CkansipHOE POU3BEICHNE BEKTOPOB
12 § 5. CkansipHOE MPOU3BEIAEHNUE BEKTOPOB
13 § 6. 'eomeTpruueckoe MECTO TOUEK 1
IIPOCTPAHCTBA. Y paBHEHUE TUNIOCKOCTH
14 § 6. 'eomeTprUEeCKOE MECTO TOUEK 1
IIPOCTPAHCTBA. Y paBHEHHUE TUNIOCKOCTH
15 § 6. 'eomeTprueckoe MECTO TOUEK 1




IIPOCTPAHCTBA. Y paBHEHUE IUNIOCKOCTH

Kontponbnas padora Ne 1 «Koopaunats! u

16 1
BEKTOPBI B IPOCTPAHCTBEN

17 I'nasa 2. Tena Bpaiuenust 1

§ 7. Hununnp

18 § 7. Hunuaap 1

19 § 7. Hunmunnp 1

20 § 8. KoMOnHanmm nuianHapa 1 MpU3Mbl 1

21 § 8. KomOuHamu mummHIpa u mpu3Mbl 1

22 § 9. Konyc 1

23 § 9. Konyc 1

24 § 9. Konyc 1

25 § 10. Yceu€nnslii KoHyC 1

26 § 10. Yceu€Hnslii KoHyC 1

27 § 11. KomOuHanuu KoHyca 1 MUpamMuIbl 1

28 § 11. KomOuHanuu KoHyca 1 MUpamMHIbl 1

29 § 11. KomOnHamm KoOHyca U THPaMHUIbI 1

Konrtponsnas padora Ne 2 «{ununmp.

30 Konyc. Yceuénnslit konyc. KomOunanuun 1
IWINH/pA, KOHYCa U YCEYEHHOTO KOHYca C
MHOTOI'paHHUKaMU»

31 § 12. Cepa u map. YpaBHeHHE ChephI 1

32 § 12. Cepa n map. YpaBHeHHE ChephI

33 § 13. B3aumHoe pacrnonoxxeHue chepbl 1
TUIOCKOCTH

34 § 13. BzaumHoe pacmosnoxxenne cepsl U
TUTOCKOCTH

35 § 13. B3aumHoe pacrnonoxxeHue chepsl 1

IIJIOCKOCTH




36

§ 14. MHOTOTpaHHUKH, BIIMCAHHBIC B Chepy

37 § 14. MHOTOTpaHHHKH, BIIUCAHHBIC B chepy

38 § 14. MHOTOTpaHHUKH, BIIMCAHHBIC B chepy

39 § 15. MHOTOrpaHHUKH, OITUCAHHBIE OKOJIO
cepsl

40 § 15. MHOTOrpaHHUKH, OITUCAHHBIE OKOJIO
chepnl

a1 § 15. MHOrorpaHHUKH, ONIMCAHHBIE OKOJIO
cepsl

4 § 16. KomOuHanmu nuiaHapa u cepsl,
KOHYca U cdepbl

43 § 16. KomOnHanmu nuimHapa u cepsl,
KOHYca U cdepbl

44 § 16. KomOuHanuu mumHApa U chepsl,
KOHYcCa U cepsl

KonTponbnas padota Ne 3 «Cdepa u map.

45 VYpasuenue chepsl. KomObunanuu mrapa c
MHOTOTPaHHUKAMHU, [IHJIUHAPOM H
KOHYCOM)

I'naBa 3. O0bémbl Teu1. [linomans chepbl

46 § 17. O6bém tena. Dopmynsl 1Jis
BBIUKCIICHHS 00bEMA TPU3MBI

47 § 17. O6bém Tena. Dopmynsl 1Jis
BBIUKCIICHHS 00bEMA TPU3MBI

48 § 17. O6BeM Tema. DopMyIsl JTst
BBIYHCIICHHS 00bEMA TTPU3MBI

49 § 18. ®opmybl 11 BEIUKCIEHUS 00bEMOB
MUPAMHUJIBI U YCEUEHHON TUPAMHU/TBI

50 § 18. ®opmynbl a5 BEIUKCIEHHS] 00bEMOB

NUPaMU/Ibl U YCEUEHHOW MUPaMUIbI




§ 18. ®opmybl 11 BEIUKCIEHUS 00bEMOB

>1 NUpaMUbl U YCEUEHHON TUPaMUBI

59 § 18. ®opmysbl ISl BBIYUCICHUS 00HEMOB
NUpaMUbl U YCEUEHHON NTUPaMUbI

53 § 18. @opmyssl ISl BEBIYUCICHUS 00HEMOB
MUPAMUJIBI U YCEUEHHON TUPAMU/IBI

54 KonTtponsnas padora Ne 4 «O0bEMBI
MHOTOTPAaHHHUKOB)

55 § 19. O6BEMBI TEN BpalieHUs

56 § 19. OO6BEMBI TEN BpalieHus

57 § 19. OOBEMBI TeN BpaleHus

58 § 19. OOBEMBI TeN BpaleHus

59 § 19. OO6BEMBI TN BpalieHus

60 § 20. ITnomans chepor

61 § 20. Ilmomans cdepbr

62 Kontponbnas pabota Ne 5 «O0bEMBI Ten
BpaieHus. [lnomans chepbn

63 KonTponbHnas pabora Ne 6 «O60061eHre u
CHCTEeMaTH3aIHs 3HAHUH yJaIIuXCsi»

64 [Toaroroska k EI'D (KM 2024)

65 ITonroroska xk EI'D

66 IToaroroska x EI'D

67 ITonroroska xk EI'D

68 ITonroroska x EI'D

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Matematuka. ['eomerpus, 11 knace/ Mepamsk A.I'., Homuposckwuii [I.A., [Tononckuii B.b., Sxup

M.C.; nox penakmueii [logonbckoro B.E., ObmecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®y; Axunonepnoe obuiectBo «M3narensctBo «IIpocBenienner»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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Mepsnsik, B. b. [lononckuii, M. C. SIkup. — M. : Benrana-I'pad, 2020
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