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IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «l'eomerpus» 06azoBoro ypoBHs is obydaromuxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
denepantbHOTO roCcyIapcTBEHHOT0 00pPa30BaTEIBHOTO CTaHIAPTa CPEAHEro 00IIero 00pa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUIA,
MPEIBIBISEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U TPAIUIIMN POCCUHCKOTO 0Opa3zoBaHus. Peann3arus mporpaMMbl 00ECTICUNBACT OBJIAICHUE
KJTFOYEBBIMH KOMIIETCHIIUSIMH, COCTaBJISIFOIIMMHU OCHOBY JIJISI CAMOPA3BUTHS W HEMPEPHIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOLIEKYIbTYPHOTO,
JIMYHOCTHOI'O U IMO3HABATCIIBbHOI'O pa3BUTUA JIMYHOCTU 06y‘-IaIOH_II/IXC5I.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOrO Kypca TE€OMETpPUHM Ha YpOBHE CpeaHero oomiero oOpa3oBaHusi OOYCIOBICHA MPAKTHYECKOW 3HAYMMOCTBHIO
METaIPEeIMETHBIX U MPEIMETHBIX PE3y/IbTaTOB OOYyUEHHUS N€OMETPUU B HAINPABJICHUM JMYHOCTHOIO Pa3BUTUsA oOydaromuxcs, (GopMHUpPOBaHUSA
(YHKIMOHATBHONH MaTeMaTHYeCKOW TPAaMOTHOCTH, W3YYEHHUS JAPYrHX Yy4eOHBIX AuCUUIUIMH. Pa3ButHe y 00ydaronmxcsi TNpaBHIBHBIX
IPEJCTaBICHUN O CYLITHOCTH U IMPOMCXOXAECHUN F€OMETPUYECKUX a0CTpaKiuii, COOTHOIIEHUH PEaIbHOIO U MJI€AIbHOTO, XapaKTepe OTpa)KEeHUs
MaTeMaTHYECKOW HAayKOH SBJICHUHN M MPOLIECCOB PEATHHOTO MHPA, MECTE TEOMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJICITHP OBAaHHS B
Hay4HOM II03HAHUM M B IPAKTHKE CIOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS YYAIIMXCsS, a TaKXKe KauecTB MBbIIIJICHHUS,
HEOOXOMMBIX JUIS QAN Tallid B COBPEMEHHOM OOIIECTBE.

I'eomeTpust sBiIsIeTCS OJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpEHEro oOuiero o0pazoBaHMs, TaK Kak 00ecreyrMBaeT BO3MOXKHOCTb
U3yUYeHHsI KaK TUCIHILINH €CTECTBEHHO-HAYYHOW HANPABJICHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MblluIeHUE, (opMupyemMoe MpU U3yYEeHHH OOYYarOIIMMUCS MOHATHMHBIX OCHOB T€OMETPUU U TOCTPOCHUH IIETIOYKU
JIOTHYECKUX YTBEP)KICHHI B X0JI€ PEIICHHUS TEOMETPUIECKHX 3a7ad, YMEHHE BBIJIBUTATh H ONIPOBEPTaTh TUIOTE3bI HENOCPEICTBEHHO HCIIONIB3YIOTCS
IPY PELICHNH 33/1a4 eCTECTBEHHO-HAYYHOT'0 1IMKJIA, B YACTHOCTHU M3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JeSITEILHOCTH YenoBeka. OpHeHTaIus YeJI0BeKa
BO BPEMEHU U MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €r0 COLUAIBHOTO OBITH, (JopMa OTPAKEHHs OKPYKAIOIIEr0 MHUpa, YCIOBUE YCIEUIHOTO
MO3HAHUS ¥ aKTUBHOTO NpeoOpa3zoBaHus AeicTBUTEIbHOCTU. OniepupoBaHKe MPOCTPAaHCTBEHHBIMU 00pa3aMu 00beUHSAET pa3Hble BU/IbI yUeOHOM
U TPYAOBOH IEATETBHOCTH, ABJSETCA OJHUM U3 MPOPECCHOHATHLHO BAXKHBIX KAUeCTB, MO3TOMY aKTyaslbHa 337a4a GOpMUPOBAHUS Y 00YHAIOLIUXCS
IPOCTPAHCTBEHHOI'O MBIIUIEHHUS] KaK Pa3HOBUIAHOCTU OOPAa3HOTO MBIIIJICHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAaKTHYECKOM
JEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenp ocBoeHMs mporpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHHUs1 — 0011e00pa3zoBaTeiabHOe U OOIIEKYJIBTYpHOE
pa3BuTHE OOyJaroIuXcs depe3 o0ecIieueHre BO3MOKHOCTH TPHUOOPETEHHS M HWCIOIB30BAHUS CHCTEMATHYECKHX TE€OMETPUYECKHUX 3HAHUN U
NecTBUH, crIeU(pUUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIICIIHOTO MPOJIOJKEHUSI 00pa30BaHUs MO CIEIUATBHOCTSM, HE CBSI3aHHBIM C MTPHUKJIAIHBIM
UCTIOJIF30BaHUEM T€OMETPHH.

IIporpamma mo reomMeTpu Ha 6a30BOM YypOBHE Ipe/Ha3HaueHa JUIsl 0OydYaloIMXCsl CpEeAHEN IIKOJbI, HEe MCIBITHIBABIINX 3HAYUTEIbHBIX
3aTPYIHEHW Ha YPOBHE OCHOBHOTIO 00ImIero oOpa3zoBanus. Takum oOpazoMm, oOydaromniuecss Ha 0a30BOM ypPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUsI, CBSI3aHHbIE CO CIIeNU(PUKON TeoMeTpUH U He0OXOAMMBIE JUIs )KU3HU B COBpeMeHHOM obmiecTBe. Kpome 3Toro, oHM UMEIOT
BO3MOXHOCTb M3y4YMTh T'€OMETpPHIO Oosiee TIIyOOKO, €ciu B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TIEOMETPUYECKHX 3HAHHUAX B
npodecCuOHATBLHOMN e TeTbHOCTH.



JloCTHKEHHE LIeJIM OCBOCHMS MPOrpaMMbl 00ECIIeYMBAETCsl PELICHUEM COOTBETCTBYIOIIUX 3ajad. [IpuopuTeTHBIMHM 3aayaMu OCBOEHUS
Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sSBISIOTCS:

J (GopMHpOBaHUE NPEACTABIECHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIBbTYphl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM,;

J (dopMHpoOBaHUE IPEICTABICHNUS O MHOTOTPAaHHUKAX U TeJaxX BpallleHHsI KaK O BaXKHEHIIMX MAaTEMaTUUYECKUX MOJEIISAX, T03BOJIIOLINX
OIKCBIBATh M U3Yy4aTh Pa3HbIE ABJICHUS OKPYXKAIOIIEro MHUpA;

. (dbopmMHpoBaHrE YMEHHS Paclio3HABaTh HA YEPTEKAX, MOJICNIAX U B PEaIbHOM MUPE MHOTOIPAaHHHUKH U TeJla BPaIlICHUS;

. OBJIa/ICHUE METOJIaMH PEIICHHs 3a/1a4 Ha MMOCTPOSHUS Ha N300PaKEHHUAX MPOCTPAHCTBEHHBIX (UTYP;

. (dopMHpOBaHNE YMEHUS ONIEPUPOBATH OCHOBHBIMHU IMOHITHSAMHU O MHOTOTPaHHHUKAX U TEJIaX BPAILCHUS U MX OCHOBHBIMHU CBOMCTBAMH;

. OBJIQJICHUE aJTOPUTMAMU DEUICHHsT OCHOBHBIX THIIOB 3a/1a4; (hOopMHUpOBaHHE yMEHHS HPOBOIUTH HECIIOKHBIC JIOKA3aTEIbHBIC
pacCykJI€HHUs B XOJ€ pEUICHUsI CTEPEOMETPUUYECKHX 3a/1a4 U 3a]a4 C MPAKTUUYECKUM COJIepKaHUEM;

. pa3BUTHE HMHTEJUIEKTYalIbHBIX U TBOPYECKMX CHOCOOHOCTEH OOydaroluxcs, IMO3HaBaTEIbHOM aKTUBHOCTH, HCCIIEOBATEIbCKUX
YMEHMM, KPUTUYHOCTH MBIIICHUS;

. dbopmupoBanre (GyHKIIMOHATBHOW T'PAMOTHOCTH, PEJICBAHTHOW I€OMETPUU: YMEHHUE PaCIO3HABATh MPOSBICHUS T'€OMETPUUYECKHIX

HNOHATUH, O0OBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX JKM3HEHHBIX CUTyallMsIX M HPU M3YyYEHUU JPYIHX Y4EOHBIX NPEAMETOB, HPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (POPMYIMPOBATH MX HA S3bIKE TE€OMETPHH M CO3JaBaTh I€OMETPUYECKHE MOEIH, MPUMEHSITh OCBOCHHBIHI
reOMEeTPUYECKUH anmapar Ajs pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3aJ1au, MHTEPIIPETUPOBATh U OLIEHUBATh MOJYyUYEHHbIE PE3YJIbTAThI.

OTiMYUTENBbHON 0COOEHHOCTBIO MPOrPaMMBbI SIBISIETCS] BKIIOUEHHE B KypC CTEPEOMETPHM B Hadajie €ro M3y4deHMs 3ajad, pellaeMbIX Ha
YPOBHE UHTYMTHUBHOTO MO3HAHUA, M ONpeAeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa HaJl HUMHU, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIIEHUS, CTUMYJIUPYET IPOTEKaHUE MHTYUTUBHBIX IIPOLECCOB, MOTUBHUPYET K JlalbHENIIEMY N3YUEHHIO PEAMETA.

[Ipennourenue OTAAETCS HArJISIHO-KOHCTPYKTHUBHOMY METOAYy OOyuYeHHs, TO €CThb TEOpETHMUYECKHE 3HaHHs HMMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTb IPEIMETHO-TIPAKTUYECKON AEsITeIbHOCTU. Pa3BUTHE NMPOCTPAaHCTBEHHBIX MPEJCTABICHUN y YYalllUXCsl B Kypce CTEpeOMETpUu
IPOBOJIUTCS 3a CUET PELIeHMs 3a/ady Ha CO3JaHHEe MPOCTPAHCTBEHHBIX OOPa30B M 3a/ay HAa ONEpUPOBaHHME NMPOCTPAHCTBEHHBIMH OOpa3zami.
Coznanne oOpa3a MPOBOAMUTCS C OMOPOI HA HAIJISIAHOCTH, a ONEPUPOBaHUE 00pa30M — B YCIIOBHUSIX OTBJICUEHHUS! OT HAIJISIIHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHOBHBIE coziepkKaTenbHble TMHAN Kypca «l'eomerpum» B 10—11 knaccax: «MHororpaHHuKm», «lIpsiMble 1 IIIOCKOCTH B TPOCTPAHCTBEY,
«Tena BpameHus», «BekTopbl M KOOpPAMHATHI B NPOCTPAHCTBE». DOPMHUPOBAHME JIOTUYECKMX YMEHUN pacHpelensercs HE TOJBKO IO
CoJIepXKaTeIbHBIM JTUHUSAM, HO M TI0 TOJIaM 00y4YeHHUs Ha YPOBHE CPEHETO 00Iero 0opa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaTaM OCBOEHHUs paboueil MporpamMsbl, pacnpeAea&éHHbIM MO rojaM
0o0y4eHus, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIAJIEHUE T€OMETPUUECKUMHU MOHITHSIMHU M HABBIKAMH OCYILLECTBIISIOCH OCEA0BATEIHHO
U TIOCTYNATeNbHO, C COOJIIOJICHHEM MPUHIMIIA MPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIOYAJIHCh B OOIIYIO CHUCTEMY I€OMETPUYECKHX
MpeJICTaBICHUH 00y4aroIUXCsl, paclIupsis U yriyonss e€, 00pazys IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzydenne reomerpun oTBoauTCs 2 yaca B Henento B 10 kiracce u 1 wac B Hegenmro B 11 kiacce, Bcero 3a aBa roga o0ydeHus - 102 yueOHbIX
Jaca.



COJAEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE OHATUS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCcTpaHcTBO. [loHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacrosokeHue NpsIMBIX B IIPOCTPAHCTBE: INEPECEKAIOLIUECs, MapajulesIbHble U CKpeluBaromuecs npsamele. [lapamiensHOCTh
IPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE: MapaJlIeNIbHbIE MPSMBIE B IIPOCTPAHCTBE; NApaUIEIbHOCTh TPEX IPSMBIX; NApAJUIEIBbHOCTD NPSIMON U
IJIOCKOCTH. YTIUIBI C COHAIPABJICHHBIMM CTOPOHAMH; YroJI MEXIy IpPsAMBIMU B NPOCTpaHcTBE. [laparuienbHOCTh IUIOCKOCTEH: NapajuleibHbIE
IUIOCKOCTH; CBOMCTBA MapajuleNbHbIX miockocted. IIpocrelinme npocTpaHCTBEHHbIE (UIYphl HA IJIOCKOCTH: TETPasAp, KyO, mapajuienenunesn;
MMOCTPOEHUE CEYEHHUI.

[lepneHIUKYIAPHOCTD NPSAMOU U IJIOCKOCTH: IEPIEHANKYIISPHBIE MPSAMBIE B IPOCTPAHCTBE, NIPSIMBIE NTApAJUICIbHBIE U IEPIICHIUKYIISIPHbIE
K IIJIOCKOCTH, IPU3HAK MEPIECHIUKYIAPHOCTH MPSMOM U INIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHAUKYIAPHON IIJIOCKOCTH. YIUIBI B IPOCTPAHCTBE:!
YroJI MeXy NPsMOH U IJIOCKOCTBIO; IBYTPAHHBIN YO, JUHEHMHBIN yroj AByrpaHHOro yria. [lepneHauKyssap 1 HakJIOHHBIE: paCCTOSIHUE OT TOYKU
70 TUIOCKOCTH, PAcCTOSHHE OT MPSMOW JO IUIOCKOCTH, MPOEKIUs (UTYphl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IUIOCKOCTEH: MpU3HAK
NEPIEHANKYJIAPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX MepreHuKynsapax.

MHOrorpaHHUKH

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHMKA, BBIITYKJIbIE U HEBBINYK/IbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOTOIPAHHUKA.
[Ipu3ma: Nn-yrombHas Npu3Ma; I'paHU M OCHOBAHMS MPHU3MBI, MpsMas M HAKIOHHAs NPU3MbI; OOKOBas W IMOJHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsMOYTroibHbIN Napaienenunes 1 ero ceoicrea. [lupamMuaa: N-yronpHas nupaMuza, TpaHd ¥ OCHOBaHHME MUPaMU/Ibl; OOKOBas
Y [10JIHAs TOBEPXHOCTh MUPAMHU/IBL; IPABUIIbHAS U YCEUEHHAS MUpaMuia. JIEMEHThI IPU3Mbl U TupaMuibl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHSTHE
NPaBUIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS MPU3Ma U IPaBUIIbHAS TUPAMUA; IPAaBUIIbHAS TPEYroJdbHAasl MUPaMUa U MPAaBUWIBHBINA TETpadp; KyO.
[IpencraBienue o NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp, 10eKadap U ukocasap. CeueHus npru3Mbl U MUPAMHUJIBL.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHS OTHOCUTEIBHO TOYKHM, HPSAMOH, IUIOCKOCTH. OJIEMEHTHl CHMMETPUHM B NHUpaMUiax,
napajuiesenuneax, NpaBUiIbHbBIX MHOIOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60KOBOW MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM
IPU3MBI, IUIOIIAIb OCHOBAHUH, TeOpeMa 0 GOKOBOI MOBEPXHOCTH NMpAMOM mpu3Msbl. [1o1aas 60K0BOIM MOBEPXHOCTH U TOBEPXHOCTH NMPaBUIIbHON
MUPaMHU/JIBI, TEOpEMA O TUIoIIaIu yceu€HHON nmupaMusl. [Tonstue 06 00béme. O0BEM MUpaMuabl, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAIIMU IIOBEPXHOCTEH, 00bEMaMU MOOOHBIX TEIl.

11 KJIACC

Tena Bpamenus
[unuuapuyeckas HOBEPXHOCTh, 00pa3yIoIne IUINHIPUYECKONH TOBEPXHOCTH, OCh IMIMHAPUYIECKON moBepxHOCTH. L{nnuuap: ocHoBaHus
1 OOKOBAasi MOBEPXHOCTh, 00pa3yIolas U 0Ch; TUIOMAAh OOKOBOM U MOJTHON MTOBEPXHOCTH.



Konunyeckasi moBepXxHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW MmoBepxHOCTU. KOHyC: ocHOBaHUE U
BepIlMHA, 00pa3yoIas U OCh; IJIOMAAb OOKOBOWM M MOJTHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yloIIue U BHICOTA; OCHOBAHHS M OOKOBas
MIOBEPXHOCTb.

Cdepa u map: ueHrp, paguyc, AMaMeTp; IUIOMaab MOBEPXHOCTH cdepbl. B3aumuoe pacronoxeHne chepbl U MIOCKOCTH; KacaTelbHas
IJIOCKOCTh K cdepe; Tiomanab chepsl.

N3o00paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomM6unanuu Ten BpaeHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMCaHHbBIN 0K0JIO cepsl; chepa, BOUCaHHASE B MHOTOTPAHHUK, HIIH TEJIO
BpallleHUS.

[Tonstue 06 o6pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSMOYTOIBHOTO MapaljieNienuneaa U CIeACTBUS U3 Hee.
O0béM nunuHIpa, Konyca. O0bEM 11apa U miIomaab cepsl.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEXK/TY IJIOLIAIIMU MIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIl.

Ceuenus uunnHapa (mapauiebHO U MEPIEHINKYIISIPHO OCH), CeUeHHUs KOHyca (MapajuieIbHOe OCHOBAHUIO U MPOXOIAIIee Yepe3 BEPILIUHY),
Ce4eHus 1apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha mockocTy U B ipocTpancTBe. ClI0XKEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yuciio. PaznokeHue BeKkTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopaM. [lpaBuno mnapamienenunena. Pemienuwe 3amay, CBS3aHHBIX C NPUMEHEHHEM IPABUJI JEUCTBUH C BEKTOPAMH.
[IpssmoyronpHas cuctema koopAauHaT B npoctpancTtBe. Koopaunate! Bekropa. [Ipocteiimme 3amadyn B KOOpAUMHATaX. YTOJ MEXIY BEKTOPAMH.
CkansipHoe NMpOU3BEICHUE BEKTOPOB. BhIuncieHUE yrioB MexAy MPSMBIMU U IJIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIA METOJ MPHU PEIICHUH

TCOMETPHUICCKUX 3aad.



IINIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPaMMbl y4eOHOTO npeameTa «MartemMaTrKay XapaKTepu3yrTcs:

I'paxnanckoe BoCIUTaAHUE:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKON TO3UIIMU OOYYAIOMIETOCsS KaK aKTHUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUCKOro OOIIEeCTBa,
NPECTAaBICHUEM O MATEMAaTHYECKIX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHH, IPOLEAyp rPpa)kIaHCKOTo 001IecTBa (BEIOOPHI,
OTIPOCHI U Tp.), YMEHHEM B3aHMO/JICHICTBOBATH C COLIMATLHBIMUA HHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSMU U HA3HAUCHUEM.

IaTpuoTHyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKON TpakIaHCKONH HIACHTUYHOCTH, YBKEHHUS K MIPOIUIOMY M HACTOAIIEMY POCCHICKOW MaTeMaTHKH,
IOECHHOCTHBIM OTHOIICHHUEM K IOCTHXXCHHUAM pOCCPIfICKPIX MAaTEMAaTUKOB H pOCCHfICKOfI MaTeMaTHQCCKOﬁ IIKOJIBI, K HCIIOJIB30BaHUI JOTHUX
JOCTHIKEHU B IPYTUX HayKaX, TEXHOJIOTUSX, chepax IKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHEM [IYXOBHBIX ILIEHHOCTEH POCCUICKOTO Hapoja; c(HOpMHPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUS, ITUYECKOTO MOBEACHUS,
CBsA3AaHHOTO C HpaKTI/I'-IGCKI/IM HpI/IMCHeHI/ICM I[OCTI/DKCHI/II;'I HaYKI/I U ACATCIbHOCTBIO yLIéHOFO; OCO3HAHHUECM JIMYHOI'O BKJIaJla B HOCTpOCHI/Ie
YCTOHYHMBOTO OyIyIIEro.

ICcTeTHYECKOEe BOCIIUTAHKE:

ACTETUYECKUM OTHOIIIEHHUEM K MUPY, BKIIOYasl SCTETHKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIIeHUH, pacCyKICHUN;
BOCHpI/II/IM‘II/IBOCTI)IO K MaTCMAaTUYCCKUM aCIICKTaM paSHI/ILIHI)IX BUI0OB I/ICKYCCTBa.

du3nyecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHS MTPUMCHSITh MAaTEMATUUICCKUE 3HAHUS B HHTEPECAX 3JI0POBOTO U 0€301acHOro o0pasa )KHU3HU, OTBETCTBEHHOTO
OTHONICHHUS] K CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHUI M OTHAbIXA, peryispHas (u3uyeckas aKTHBHOCTH);
(1)I/I3I/I‘I€CKOFO COBepHICHCTBOBaHI/Iﬂ, HpI/I 3AHATUAX CHOpTI/IBHO-OSI[OpOBI/ITeJ'II)HOI\/JI NCATCIIBHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIONIOOWS; MHTEPECOM K pazIu4HbIM chepam NpodecCHOHATBHOU NesSTENbHOCTH,
CBSI3aHHBIM C MaT€MAaTHUKOU U e€ MPUIIOKEHUSIMHI, YMEHHEM COBEpILIaTh OCO3HAHHBIN BBIOOp OyAylieil mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIaHbI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHWIO HAa MPOTSHKCHUHM BCEH KU3HU;
TOTOBHOCTBIO K aKTI/IBHOMy y‘-IaCTI/IIO B peI_HeHI/II/I HpaKTquCKHX 3aga4 M&T@M&TI/I‘-IGCKOIZ HaHpaBHeHHOCTI/I.

IKoJ0rnyecKoe BOCIUTAHHE:

CCI)OpMI/IpOBaHHOCTBIO BKOHOFI/I‘ICCKOﬁ Ky.]'IBTypBI, IIOHNUMAHHUEM BIIMAHNUA COOUAJIBHO-3KOHOMHNYCCKUX HpOI_[eCCOB Ha COCTOSIHUC HpI/IpO)IHOI)’I
U COIMAIBHOM CpeJibl, 0CO3HAHUEM TTI00aThHOT0 XapaKTepa YKOJIOTHUECKUX MPO0IeM; OpUeHTAIe Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUH 1151
pemieHus 3a1a4y B 00J1aCTH OKPYIKAIOIIEH Cpeibl, TIIAHUPOBAHMS TIOCTYITKOB U OIIEHKH X BO3MOYKHBIX MOCIIEICTBHH JIJIsl OKPYXKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPaKTHUKH,
IIOHUMAaHUEM MaTCMaTquCKOﬁ HayKI/I KakK C(I)epLI t-IG.]'IOBG‘-IGCI(OI\/JI JACATCIIbHOCTH, 3TAIlOB eé paSBI/ITI/ISI W 3HAYUMOCTHU IJIA pa?)BI/ITI/ISI OUBUJIN3AlIUU,



OBJIAACHHUEM A3BIKOM MaTCMAaTHKHU U MaTeMaTUIeCKOM KyanypOfI KaK CpCACTBOM II03HaHUA MHPA, TOTOBHOCTBIO OCYIICCTBJIATH ITPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble  pe3yiabTaThl OCBOCHHUS MPOTPaMMBI  yuyeOHOro mpeamera «MareMaTthkay XapaKTepH3YIOTCS — OBJIAJICHUEM
YHUBEPCAIbHBIMU HO3HABAMENIbHBIMU OCUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCAIbHOIMU PecyIAMUGHbIMU
OelcmeusImMu.

1) Vwuusepcanvuvie nosnasamenvhvle Oeiicmeus, obecneyusarom @opmuposanue 6a306blX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS
(oceoenue Mmemooo8 NOZHAHUA OKPYICAIOWE20 MUpa, HNpUMeHeHUe J02UYeCKUX, UCCLe008amenbCKux onepayuti, ymeHul pabomamsv ¢
ungopmayuetl).

Ba3oBble joruyeckue aeiicTBus:

o BBISIBIISITh U XapaKTEPHU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHITUN, OTHOIICHUH MEXIY MOHSTHIMHU;
(GopMyITHpOBaTH ONpEACICHHS TOHATHI;, yCTaHABIMBATH CYIIECTBEHHBIA NMPU3HAK KJIACCH(HUKAIIMHA, OCHOBAaHUS JUIs 00O0OIEHHS U CPaBHEHUS,
KPUTEPUU TTPOBOAMMOTO aHAIIN3A,

. BOCIIPUHHMATh, (POPMYJIMPOBATh U MPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, CIUHUYHBIC, YACTHBIC U
o0111e; YCIOBHEIE,

L] BBISIBJIATHE MAaTCMATHYCCKUC 3aKOHOMepHOCTI/I, B3aUMOCBSI3U U HpOTHBOpe‘II/ISI B Q)aKTax, JaHHBIX, Ha6JHOI[€HI/I$IX n YTBep}KI[eHI/ISIX;
npezmaraTL KpI/ITepI/II/I JJIAA BBISIBJICHUSA SaKOHOMepHOCTeﬁ nu HpOTI/IBOpe‘H/If/’I;

. JIeNIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIIOUCHHH, yMO3AKJIHOUCHUH IO
AHAJIOTHH;

. IPOBOJAMTH CaMOCTOSITENIbHO JIOKA3aTeNbCTBA MaTEeMAaTHUYECKUX YTBEP)KIACHHM (IpsiMble W OT NPOTHUBHOTO), BBICTPAUBATh
apFYMGHTaHI/IIO, HpI/IBOI[I/ITB HpHMepI)I n KOHTpHpI/IMepI)I; O6OCHOBI)IBaTI) CO6CTBCHHI)I€ CY)K)IGHI/ISI " BBIBOJHBI,

. BBIOMPATH CIOCOO pelIeHUs yueOHOH 3a1a4yn (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BBIOMPATh HAMOOJEE MOAXOSIINN C

Y4ETOM CaMOCTOSITEIFHO BBIJIETICHHBIX KPUTEPHUEB).
Ba3oBble ncciiegoBaTeLCKHeE JeliCTBUA:

o HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEA0BaTENbCKUN HHCTPYMEHT MO3HaHUS; GOPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE,
po0JieMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

. IPOBOJUTH CAMOCTOATENBHO CIJIAHUPOBAHHBIN IKCIIEPHUMEHT, MCCIIEJOBAHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BEKTa, SIBJICHUS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEHN MEXly 00BEKTaMHU, SBJICHUSMH, IIPOLIECCAMHU;

o CaMOCTOSITENIbHO (POPMYIHPOBATH 000OIIEHUS U BHIBOJBI 10 pe3ybTaTaM MPOBEAEHHOIO HAOIIOACHUS, UCCIIeI0BaHuUs, OIICHUBATD
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 00001IEHNI;

J IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCA, @ TAKXKE BBIABUTaTh IPEAIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBHSX.

Paborta ¢ undopmanmeii:
J BBISBIIATH 1€(UIMTHI HH(OPMALIMHU, TaHHBIX, HEOOXOIUMBIX Ul OTBETA HA BONPOC U JUIs PELLICHUS 3a/1auH;



o BbIOMpaTh MHGOPMAIMIO U3 HCTOYHUKOB pAa3jIMYHbIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATHU3HPOBaTh M HHTEPIPETUPOBATH
uH(}OPMALIMIO Pa3INYHBIX BUJIOB U (HOPM IpeICTaBICHHUS;

° CTPYKTYpUPOBATh HH(OPMAILIHIO, TIPEICTABIATH €€ B Pa3IMUHBIX (hOpMax, WILTIOCTPUPOBATEH TpadUICCKH;

° OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvle KOMMYyHUKamugHwle 0eticmeusi, 00ecneuusarom chopmMuposanHoCns COYUATbHbIX HABLIKOS 00YHAIOUUXCSL.

O01menmne:

o BOCHpI/IHI/IMaTB 158 q)OpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBECTCTBUHU C yCJIOBI/ISIMI/I " OeiIsiMAu OGH_IGHI/ISI; SICHO, TOYHO, I‘paMOTHO Bblpa)KaTb
CBOHO TO‘IKy 3peH1/151 B yCTHbIX U MMCbMCHHBIX TCKCTaX, AaBaThb IIOJACHCHUA I10 XOHy pemeHI/m 3aJa4u, KOMMeHTI/IpOBaTB HOJIy‘-IGHHbeI pe3yanaT;

° B Xoze 00CyXIeHusl 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOU TeMbl, IpOOJIeMbl, pelaeMoil 3a/auu, BBHICKA3bIBaTh HJIEH,

HAIlEJICHHbIEC Ha ITOMCK PEIICHHUS; COMOCTABIATH CBOU CYXACHUS C CYKICHUSIMH IPYTUX YYaCTHUKOB Majora, OOHapyXKUBaTh pa3inydne U CXOACTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMYIIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

° MPEJICTaBIATh PE3yabTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HCCIEAOBAHUS, MPOEKTa; CaMOCTOSATENbHO BBIOMpATh Qopmar
BBICTYIUICHHUS ¢ YYETOM 3a/1a4 MIPE3EHTALUU U OCOOCHHOCTEH ayIUTOPHH.

CoTpyannuecTBo:

° MOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaH/IHOM U MHIMBUIyaJIbHOU paOOThI IPU pelIeHUH y4eOHbIX 3a4a4; IPUHUMATh LIETb

COBMECTHOH JIeATEIbHOCTH, TUTAHUPOBATh OPTaHU3ALUIO0 COBMECTHOM paboThI, pacrpenesiaTh BUAbI padoT, J0ToBapuBaThHCs, 00CYXKaTh MPOLIECC U
pe3yibTaTr paboThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOJICH;

o y4acTBOBATh B IPYNINOBLIX Gopmax paboThl (00CyKIeHHs, 0OMEH MHEHHM, «MO3TOBbIE IUTYPMBbID» U UHBIE); BHIMOIHITH CBOIO YaCTh
paboThl U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WIEHAMU KOMaH/Ibl; OLIEHUBATh KAUE€CTBO CBOET0O BKJIaJia B OOIIMM MPOIYKT MO KPUTEPUSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamuensie oelicmsus, 06ecneuusarom Gopmuposanue cCMulClo8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranmu3anmus:

. COCTaBJIATh IJIaH, QJITOPUTM pEIICHUs 3a7aud, BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUAHThI PELIEHUH ¢ yu€TOM HOBOM MH(QOpMAaILIUH.

CaMOKOHTPOJIb:

® BJIaJACTh HaBbIKaMH MO3HaBaTEeIbHON perJ'IeKCI/II/I KaK OCO3HaHHus COBEPIIACMBIX JIGI?ICTBPIIZ U MBICIUTCIIBHBIX ITPOLECCOB, HX
Pe3yIbTATOB; BIAAETh CIIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3ysibTaTa PelIeHHsI MaTeMaTHIeCKOH 3a/1auH;

J IpEeJBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIIEHUH 33]]aul, BHOCUTh KOPPEKTUBBI B J€ITEIBHOCTh HA OCHOBE HOBBIX
0OCTOSTENLCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLCHUBATb COOTBCTCTBHUEC PE3yjibTaTa LCIUW U YCIOBHAM, 00BICHITH MPUYUHBI JOCTHXXCHHUSA WKW HCAOCTHIKCHHA PE3YIbTAaTOB

NeATeTLHOCTH, HAXOAUTh ONTHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
HNPEIMETHBIE PE3YJIbTATHBI

10 KJIACC



OmnepupoBaTh NOHATUAMU: TOUKA, IIPsAMasi, JIOCKOCTb.

[IpMeHSTh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PEIICHUU T€OMETPUYECKUX 3a/1ad.

OnepupoBaTh NOHATUSAMMU: 1APATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccuguupoBats B3auMHOE pacHoI0KEHNUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: ABYI'PaHHBIM YroJl, IpaHU JBYTPAHHOrO yria, peOpo ABYIpPaHHOIO yIJIa; JMHEWHBIA yroj JABYI'PaHHOIO YIJa;
rpajgycHas Mepa JBYTPaHHOIO yrija.

OmnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BBIMYKJIbIH M HEBBIIYKIbIH MHOIOIDAaHHMK, 3JE€MEHTbl MHOIOI'paHHMKA, IPABUIbHBIN
MHOT'OTpaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITUPaMUAa; IPU3Ma, IPSMOYTOJbHBIN Napajliesenurnes, Kyo).

KnaccuunupoBaTb MHOTOIpaHHUKH, BEIOWpast OCHOBaHMSI JUIs KjlacCU(UKAIUK (BBIITYKIIbIE U HEBBITYKJIbIE MHOTOIPAaHHUKH; IPaBUIIbHBIE
MHOTOTPaHHUKU; IIPSIMbIE U HaKJIOHHbIE TIPU3MBbI, TIapaslICIeIUIIE IbI).

OnepupoBaTh NOHATUSAMU: CEKYILAsl IJIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS! CEUEHUH, UCTIONb3Yys METO/1 CIIEI0B.

CTpouTh ceueHust MHOTOIPaHHUKOB METOIOM CJIEJI0B, BBIIIOJIHATH (BBIHOCHBIE) IIJIOCKHUE YEPTEXKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX QUTYp:
BUJI CBEPXY, COOKY, CHHU3Y.

Pemiate 3ajaun Ha HAXOX/IEHUE TE€OMETPUUYECKUX BEIMYHUH 110 00pa3liaM WK alrOpuTMaM, IPUMEHsIsI U3BECTHbBIE aHATUTUYECKHUE METOIbI
IIPU PELICHUM CTAHJAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYMCIIEHUE PACCTOSHUN MEXAY JBYMsI TOUKAMM, OT TOUKHU 1O MPSAMOH, OT TOYKH O
IUIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPSIMBIMU.

Pemarp 3a7aun Ha HaxOXJAEHUE T€OMETPUUECKUX BEJIMYMH 110 00pa3liaM WM aJlrOpUTMaM, IPUMEHSS U3BECTHBIE aHATMTUYECKHE METObI
IIPY PELLIEHUH CTaHJAPTHBIX MAaTEMATUUECKUX 3a/1a4 HAa BBIYUCIICHUE YTJI0B MEXAY CKPEIIUBAOIIUMHUCS IPSIMBIMU, MEKY IPSIMOU U INIOCKOCTHIO,
MEXy TNIOCKOCTSIMHU, JBYTPAHHBIX YTJIOB.

Bbruucnate 06bEMBI M IIIOIAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TMpU3Ma, MUpaMK/ia) ¢ TPUMEHEHHEM (OPMYIT; BEIYUCIATH COOTHOLICHUS
MEXy IUTOIAIMU IOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb U IIIOCKOCTh CHMMETPHUH; LIEHTP, OCh U TNIOCKOCTh CAMMETPHH (DUTYPHI.

W3Bnekarsb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH UH(POPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha
4epTeKax U pUCYHKAX.

[IpumensTh reomerpuueckue (akThl JUIsl PEIICHUS CTEPEOMETPUYECKHX 3aj]ad, MPEoJaraloliiX HECKOJIbKO LIAroB pElIeHHs, eClU
yCIIOBUS TPUMEHEHHMS 3a]JaHbl B IBHOH (opme.

[IpumensTh NpocTeire NporpaMMHbIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a/1ad.

[IpyBoIUTE NpUMEpPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEM B INPUPOAE W JKU3HU, paclo3HaBaTh IPOSBIECHUE 3aKOHOB I'E€OMETPUM B
HCKYCCTBE.

[IpuMeHsTH OyYEeHHbIE 3HAHHSI Ha IPAKTUKE: AaHAJIM3UPOBATh PEAJIbHBIE CUTYALlUH U IPUMEHSATh U3yUYEHHBIE NTOHATHUSA B IPOIlEcCE TOUCKA
peleHust MaTeMaTHYeCKd COPMYJIMPOBAHHON MTPOOIEMBI, MOJEIUPOBATh peallbHbIe CUTYAIMM Ha A3BbIKE FEOMETPUH, UCCIIE0BATh OCTPOCHHBIE
MOJIENIU C UCIOJIB30BAHUEM T'€OMETPHUECKUX TMOHIATUI U TEOpEM, ammapara aireOpbl; pelarb NPakTHIEeCKUe 3aauu, CBSI3aHHbIE C HAXOXKIEHUEM
re€OMETPHUYECKUX BEITHUHH.



11 KJTACC

OHepI/IpOBaTL MNOHATHUAMU: HNUWIMHAPHUYCCKAd IMOBCPXHOCTD, 06pa3y10nme HHHHHIIpH'—IGCKOﬁ MOBCPXHOCTHU, LWIMHIAP, KOHHUYCCKAA
MOBEPXHOCTh, 00pa3yrolne KOHNUYECKON OBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OMYYEHUS TEJ BPALLCHUSI.

KnaccugumupoBats B3auMHOE pacnoiokeHne Cephl U TIOCKOCTH.

OnepupoBarh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBaHHE CEIrMEHTA, BBICOTAa CETMEHTA; IIIapOBOM CJI0i, OCHOBAHHE IIIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U IITOIIAIM TTOBEPXHOCTEH TEN BpaIIeHUs], TEOMETPUUECKUX Tell C MpUMEHEHHEM (popmyI.

OmnepupoBaTh NOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIN B cepy M OMHCAaHHBINA OKOJIO chepsl; cepa, BIUCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIllleHUS.

BbruncnsTe COOTHOLIEHMSI MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMHU MTOI00HBIX TEN.

N3o06paxaTs u3yyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTBIX O0BEMHBIX (UIYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallleHU.

W3Bnekarb, MHTEPIPETUPOBATH U IPE0OPa30BbIBATh HH(OPMALIUIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTABIECHHYIO Ha
yepreXkax U pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimmonaaTts I[CflCTBI/IfI CJIOKCHHA BCKTOPOB, BBIYNTAHHA BEKTOPOB U YMHOXCHHA BCKTOpA HA 4YUCIIO, O6’I>${CH${TB, KaKHMH CBOMCTBAMH OHU
00namaroT.

[IpuMeHATH MpaBUIIO MapAIIICIICTIUIIENA.

OnepupoBath MOHITUSIMH: JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOy BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YTOJl MEXKAY BEKTOPaMH, CKAJIIPHOE MPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTth cymMy BEKTOPOB U IIPOU3BE/IEHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPAMHU, CKAISIPHOE MPOU3BEACHHE, PACKIIAIbIBATH BEKTOP
10 IBYM HEKOJUIMHCAPHBIM BCKTOPAaM.

3agaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPAMHAT.

[TpumeHsTh TeoMeTpuueckre (PaKThl Ui PEHICHUS CTEPEOMETPHUYECKUX 3a/ad, MPEIIOIararollnX HECKOJIBKO MIArOB pEHICHHUS, eCIH
yCIIOBUSI IPUMEHEHUs 3a]]aHbl B IBHOU (opme.

Pemrate mpocreiimme reoMeTpudecKkre 3aa9u Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/IA.

Pematp 3aaun Ha MOKA3aTENHCTBO MATEMATHIECKUX OTHOIICHUN M HAX0XK/IEHNE T€OMETPUYECKHIX BEIMYUH 110 00pa3iiaM Ul allTOPUTMAaM,
MMPUMCHSAA U3BCCTHBIC MCTOABI IPH PCINCHHUHU CTAaHAAPTHBIX MaTEMAaTUYCCKUX 3a/1ad.

IIpuMeHATH pOCTENIINE POIPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a1ad.

[IpuBoIUTE NpUMEpPbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U JKU3HU, PACO3HABaTh MNPOSBIECHUE 3aKOHOB T'€OMETPUH B
UCKYCCTBE.



[IpyMeHTh NOTy4YEeHHbIE 3HAaHWS HAa IPAKTUKE: AHAJTU3UPOBATH PEAJIbHBIE CUTYalluU U IPUMEHATh U3YYCHHBIC IIOHATHS B IIPOLIECCE ITOMCKA
pelIeHust MaTeMaTHYeCKu C(OPMYIUPOBAHHON MPOOIEMBI, MOJECITUPOBATh PEAIbHBIE CUTYAIMH Ha S3bIKE TEOMETPUH, HCCIE0BATh IIOCTPOCHHBIE
MOJIENIU C UCHOJIb30BAHUEM I'€OMETPUUECKUX MOHATUH U TeopeM, anmapara anreOpbl; pelaTh IpakTHYeCKUe 33aJauu, CBA3aHHbIEC C HAX0XKJICHHUEM

TCOMECTPHUICCKUX BCINYHNH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No KounyecTBO 4acoB DJIeKTPOHHbIE
- HaumeHoBaHue pa3jiesioB U TeM (undposbie)
mw/m NMPOrpaMmbl Bcero Kontposbmer TpakTuyeckue o0pa3oBaTe/ibHbIE
e padoThbI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 10
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSMBIX U INIOCKOCTEH
3 HepneHnmfympHOCTL MPSIMBIX | 12
TUIOCKOCTEH
4 VYTIBl M@XKAY IPSIMBIMH U IIOCKOCTSMU 10 1
) MHoOrorpaHHuku 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CeUeHHsI, PACCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KoHTpoJbHBI IIpakTHYeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThl padoTshI
pecypcsl
Tena Bpaienus 12
OO0bEMBI TEN 5 1
BekTopsl 1 KOOpANHATEI B IPOCTPAHCTBE 10 1
[ToBTOpenwue, 0600mEeHNE, 7 1
cucTeMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Jara
Ne T uudposbie
€Ma ypoka Kourpoabnbie | IlpakTuyeckue | H3YIECHH
oOpa3oBaTe/ibHbIE

n/n Bcero
pecypchbl

padoThI padoThI s

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.

1 [TpaBuna n3006pakeHust Ha PUCYHKaX: 1
M300paxKeHHsl MII0CKOCTEH, MapaienbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepEeCCKaromuecs 1mI0OCKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IJI10CKOCTb

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
nepecekaromuecs npsamas 1 rmiIoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
S) ux pa3BépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanpHble cBeieHNS 0 KyOe U mupaMu/ie,
6 uX pa3BEPTKU U Mozaenn. CeueHns 1
MHOTOI'PAHHUKOB

[TonsiTrie 06 akCHOMaTHYECKOM
7 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

[TonsiTrie 06 aKCHOMATHYECKOM
8 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH H CIIECCTBHS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosioKeHue NpsiMbIX B

1 MIPOCTPAHCTBE: MepPeCceKaroIMecs,
napaJuleNIbHbIe U CKPEIIUBAIOIINECs
npsIMbIe
[TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B

12 MIPOCTPAHCTBE: MapauIebHbIE MIPSMbIC B
MIPOCTPAHCTBE; MaPaAUIETbHOCTD TPEX
MPSIMBIX
[TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B

13 npoctpancTse: [lapamiensHoOCTh PsAMOi U
TIOCKOCTH

14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM

15 Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napaieNbHbIe TUIOCKOCTH

18 CBolicTBa napauiebHbIX MIIOCKOCTEN
[Tpocreiimme mpoCTpaHCTBEHHBIE (PUTYPHI

19 HAa TUIOCKOCTH: TETPadp, KyO,
napasuieNenumne/

20 [TocTpoeHue ceueHuit

21 [TocTpoenue ceueHuit

22 Konrponbnas padora no reme "[Ipsimble u




IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEHR"

IlepneHquKyISIPHOCTD IPSIMOM U

23 IUIOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 IIpsiMble nmapasiesbHbIe U
NEPIEHIUKYIIPHBIE K IIIIOCKOCTH

o5 IIpsiMble nmapasiesnbHbIe U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

97 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

28 Teopema o psIMO¥ IEPIIEHAUKYIISIPHON
IJIOCKOCTH

29 Teopema o psIMOM MEPIIEHANKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIIPHOU
IIJIOCKOCTH
[leprieHAUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TIOCKOCTH
[leprieHAUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TIOCKOCTH
[leprieHAUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

34 [TepneHauKysIp ¥ HAKJIOHHBIE: PACCTOSTHHE




OT TOYKHU OO IINIOCKOCTH, PACCTOSIHUE OT
HpHMOfI J0 IINIOCKOCTH

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY

35
IPSIMOH U IJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroja
JBYTPaHHOIO yria
[TeprieHIUKYJIAPHOCTD IIIOCKOCTEM:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTEN
[TeprieHIUKYJIAPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprnieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nepHeHaNKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHAUKYIApax
KonTponbhas pabota no remam

m "IleprnieHAUKYJISPHOCTD MPSIMBIX U
wiockocTe" 1 "YTIibel MeXAy NpSMBIMU U
II0CKOCTAMU"
[TonsiTe MHOTOTpaHHUKA, OCHOBHbBIE

45 AJIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46 [Ipusma: N-yronpHas mpu3Ma; rpaHu 1




OCHOBAHMA IIPU3MBEIL; IIpsAMas U HaKJIOHHAs
IIPU3MEIL; OOKOBas M MOJIHAs IIOBEPXHOCTH
IMPpU3MbI

47

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napaiesienune] 1 ero CBOMCTBa

48

IInpamuia: N-yrojapHas nUpaMuaa, 'paHy U
OCHOBaHUE NUpaMUJIbl; OOKOBasl U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
[IPaBWJIBHOT'O MHOTOTPaHHUKA; IPaBUIIbHAS
pU3Ma U paBUIbHAs MUPaMU/Ia;
IpaBUiIbHAS TPEYroJbHas MUpaMua u
NPaBUJIBHBIN TETpasip; KyoO

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa’Ap, AOJAEKAdIp U
MUKOCa3p.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DNEMEHTBI CUMMETPUH B IMpaMuax,
napajuieienuneax, paBuIbHbIX
MHOT'OI'PaHHHUKAX

52

Brrunciienre 31eMEeHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHaiu, yribl

53

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MMOBEPXHOCTHU MIPSMOU MPU3MBI, TIJIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOI MPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUIILHOM MHUPAMHU/IBI,




TeopeMa O IIou[aau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpamMuIbI

Konrtponbnas padora mo reme

> "MHororpaHHuku" 1
56 [TonsTue 06 006BEMeE 1
57 O0BEM TUpamMu bl 1
58 O0BEM nupamMu b1 1
59 O0BEM upamMu b1 1
60 O0BEM TUpaMu bl 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas padota no reme "OObEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3Hanuid. [TocTtpoeHne cedenuii B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITIS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMSI TOYKAMH, OT TOYKH JIO TIPSIMOH, OT 1
TOYKH JI0 TUIOCKOCTH, MEXITY
CKPELIMBAIOIIUMUCS MPSMBIMH
67 HtoroBast kKoHTpoJibHAs paboTa 1
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3aIINS
3HaHWI. Berancnenue yrios: Mexny
68 CKPEITUBAIOIIMMHUCS TTPSIMBIMH, MEXKTY 1

IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY MIOCKOCTSIMU




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




11 KJIACC

n/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUsS

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHtp,
paauyc, iuamerp;
IUIOMIA/(b IOBEPXHOCTH
cdepbl

B3anmHuoe
pacrionoxxeHue chepsl u
TUIOCKOCTH;
KacaTeJbHast III0CKOCTh
K cdepe; miomaib
cdepsl

N3ob6paxenue chepsl,
mapa Ha IIO0CKOCTH.
Ceuenus mapa

[{unuHapuaeckas
MOBEPXHOCTb,
oOpa3yromue
LUJIUHIPUYECKOU
MIOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MIOBEPXHOCTHU

[{unuHap: OCHOBaHUS U
0OOKOBast MOBEPXHOCTb,
o0pa3yromas 1 och;
IoIaabs OOKOBOU U
MOJTHON TOBEPXHOCTHU




N3o0pakeHune
WIMH]pA Ha
wiockocTH. Pa3Béprka
uuirHapa. CeyeHus
HAJIMHAPA
(MII0CKOCTHIO,
napajuieIbHON UIn
NEePIEHIUKYISIPHON OCU
MAJTUHIPA)

Konnueckas
MOBEPXHOCTb,
oOpasyromue
KOHHYECKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU

Konyc: ocHoBaHue u
BEpIINHA, 00pa3yroIas
U OCh; IUIOMIA/b
OOKOBOM U MOJHON
MMOBEPXHOCTH

Y ceu€HHBIN KOHYC:
00pa3yroIine 1 BhICOTa;
OCHOBaHHMA U OOKOBas
MIOBEPXHOCTh

10

N3o6pakenune koHyca
Ha IUIOCKOCTH.
Pa3séprka KoHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON




OCHOBAHHIO, U
IUIOCKOCTBIO,
POXOsIICH Yepe3
BEPIITNHY)

11

KomOunanus ten
BpallleHUs 1
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk,
OMNMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOT'OIPAHHUK WJIU B
TEJIO BpaLCHUS

13

[Toustie 06 00BEME.
OCHOBHBIE CBOWMCTBA
00BEMOB Ten

14

O06BéM nuamuHapa,
KOHYyCa

15

O06béM mapa u
Iomaab chepol

16

IToxoOuble Tena B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEXTY
TLJIOIIA I IMHU
[IOBEPXHOCTEH,
00bEMaMH 1O JOOHBIX
Tel

17

KonTtponsHas pabora o
temaM "Tena
BpaieHus" u "OObeMbl




TCII

18

Bekrtop Ha miockocty U
B IPOCTPAHCTBE

19

CnoxeHnue u
BBIYHUTAHUC BGKTOPOB

20

YMHOKEHHE BCKTOpa Ha
qucJjiio

21

Paznoxxenue BekTopa 1o
TpEM HEKOMIUJIAaHAPHBIM
Bektopam. [IpaBuiio
napasuiesenumneia

22

Pemenue 3amau,
CBSI3aHHBIX C
IIPUMEHEHUEM TIPaBUII
JIEHCTBUN C BEKTOPAMHU

23

IIpssMoyrosbHas
cucTeMa KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3ama4uu B
KOOpJIMHATAX

24

Yron mexny
BekTopamu. CkaysgpHoe
NIPOM3BEICHUE
BEKTOPOB

25

Brruucnenue yrios
MEXy MPSIMBIMH U
IUIOCKOCTSIMU

26

Koopaunarho-
BEKTOPHBIN METOJ IIPU




pelieHun
reOMEeTPUUECKUX 3aja4

27

KonTtponbHas pabora o
teme "BekTopsl u
KOOPJIMHATBHI B
npocTpaHcTse"

28

IToBTOpEHME,
0000111EHE U
CHCTEMAaTH3allH
3HaHu. OCHOBHBIE
burypsl, GaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

29

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHUi. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

30

IToBTOpEHME,
000011IEHE U
CHCTEMAaTH3allHs
3HaHWH. 3amaun
MJIAHUMETPUHU U METO]IbI
WX pELICHUs

31

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allH
3HAHUH. 3a1a9n




IJIAaHUMETPHUHN U METObI
HX PEIICHUA

32

IToBTOpEHME,
00001IeHNE 1
CUCTeMaTH3alHs
3HaHU. OCHOBHBIE
burypsl, GpaxThl,
TEOpEMBI Kypca
CTEpPEOMETPUH

33

HroroBast KOHTpOJIbHAS
pabora

34

IToBTOpEHME,
000011EHHE U
CHCTEMAaTH3allHs
3HAaHUM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Aranacsa JI.C., byry3oB B.®., Kagomues C.b., Kucenésa JI.C., [To3gusk O.1". I'eomerpus, 10,11 knaccsl, [Ipocsemenne, 2000

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccniickas anekTpoHHas mkoda https://resh.edu.ru/

Cdepym — oOpazoBarenbHbIA mopTai https://sferum.ru/?p=start

SAKnacc obpaszoBartenbHas matdopma https://www.yaklass.ru/
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