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IHosicHuTeILHAA 3aIMCKA.

OBnajsieHuEe ydallUMHUCS CUCTEMOW TeOMETPUYECKHUX 3HAHUW M yMEHHH HeoOXOAMMO B MOBCEIHEBHOI
JKU3HHU JJIS1 M3YYCHUS] CMEKHBIX TUCIIMIUIMH U MPOJIODKEHUS 00pa30BaHusl.

[IpakTiyeckass 3HAYMMOCTD IIIKOJIBFHOTO Kypca T€OMETpHH OOYCIOBICHA TE€M, UYTO €€ OOBEKTOM SBISIOTCS
MPOCTPAaHCTBEHHBIE (POPMBI M KOJMIECTBEHHBIE OTHOIICHUS JICHCTBUTENEHOTO MuUpa. [ 'eoMeTprdeckast moAroToBKa
HeoOXorMa JUTs TOHUMAHUS TIPUHIIAIIOB YCTPOWCTBA M MCIIONB30BAHUS COBPEMEHHOW TEXHHUKH, BOCIIPUSTHS HAYIHBIX
W TEXHHYECKUX TOHATHH U neil. MaTemaTnka sSBIACTCS S3IKOM HayKH M TeXHUKA. C €€ MOMOIIBI0 MOJICIHPYIOTCS 1
W3YYaIOTCS SIBIICHUS U IIPOLIECCHI, IPOMCXOISIINE B IPHPOLIE.

Tl'eomeTpust sBISICTCS OJHAM W3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHa OOECHEYMBACT M3YUYCHHUE IPYTUX
JUICIUILTAH. B mepByro ovepe/i 3TO OTHOCHUTCS K MPEIMETaM eCTECTBCHHOHAYYHOTO ITMKJIa, B YACTHOCTH K (hU3HKE.
Pa3BuTHE JIOTMYECKOTO MBINUICHUS YYAIIAXCS TPH 00YYCHUH T€OMETPUH CIIOCOOCTBYET TAKXKE YCBOCHHIO MPEIMETOB
TYMaHUTapHOTO NUKIA. [IpakTUYecKHe yMEHUsS W HABBIKM T'€OMETPHUUYCCKOTO XapaKTepa HEOOXOIMMEI Ui TPYIOBOU
JIESATEIIBHOCTH U MPO(ECCHOHATLHOM TTOATOTOBKH IIIKOJIBHUKOB.

Pa3BuTHe y yyanmxcs NpaBUIbHBIX MIPEACTABICHUI O CYIIIHOCTH U MPOUCXOKICHUHN TEOMETPHICCKHIX a0CTPaKIINiA,
COOTHOIIEHUN PEajbHOTO U HJCAIBHOTO, XapaKTepe OTPaKEHUs MAaTEeMaTHYeCKOW HayKO#l SIBJEHUH U TMPOLIECCOB
pearbHOTO MHpa, MECTEe TEOMETPHH B CHCTEME HAYK M PO MaTEMaTHYECKOTO MOJICITMPOBAHNS B HAYYHOM MO3HAHUH U
B IIPaKTHKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS YUAIIUXCS, a Taroke (OPMHUPOBAHMIO KAUECTB
MBIIIICHHUST, HEOOXOIMMBIX IS aJaNTallii B COBPEMEHHOM HH(pOPMALMOHHOM O0IIECTBE.

TpeOyst OT y4amuXcsi YMCTBEHHBIX W BOJICBBIX YCHJIMMA, KOHIICHTPAIlMd BHUMAHWS, AKTUBHOCTH pPa3BUTOTO
BOOOpaKEHWSI, TEOMETPHS pa3BHBAacT HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOMYHMBOCTD, IIENIEYCTPEMIEHHOCTS,
TBOPUYECKYIO aKTHBHOCTh, CAMOCTOSTE/TIFHOCTh, OTBETCTBEHHOCTD, TPYI0JIIO0UE, TUCIUILIMHY ¥ KPUTHIHOCTD MBIIIIICHHS )
U YMCHHE apryMCHTHPOBAHO OTCTaMBATh CBOU B3TJIIABI W YOCKICHHS, a TaKKe CIOCOOHOCTh MPUHUMATH
CaMOCTOATENbHBIE PEIICHUSI.

['eomeTpus CYIIECTBEHHO PACIHIMPSET KPYTro30p yJaluxcs, 3HAKOMsI MX ¢ MHAYKIMEH U AeayKirei, 00o01eHuem u
KOHKPETH3AIlUCH, aHAIM30M M CHHTE30M, KiacCH(UKAIMCH W CHCTeMaTH3allel, abCTparupoBaHUECM, aHATIOTHCH.
AXTHBHOE HCIIOJIb30BaHME 3a/lad Ha BCEX OTamax Yy4YeOHOro mpolecca pa3BUBAET TBOPYECKUE CIHOCOOHOCTH
TIIKOJTEHUKOB.

[Ipu oOyuerny reomMeTpun GOPMHUPYIOTCS YMEHUS W HABBIKA YMCTBEHHOTO TPY/a — IUTAHUPOBAHUE CBOCH pabOTEHI,
TIOUCK PAIOHAIBHBIX MTyTel e€ BBINONHCHUS, KPUTHYECKash OLCHKA pe3yibTaToB. B mporecce oOydeHHsT TeOMETpHH
MIKOJIFHUKA JTOJDKHBI HAYYHTHCS M3JIaraTh CBOM MBICIH SICHO W HCYEPIBIBAIOINIE, JTAKOHMYHO U EMKO, MpHOOpecTH
HABBIKH YETKOT0, aKKYPAaTHOTO M TPaMOTHOTO BBITIOJTHCHHUS MATEMAaTHICCKUX 3aITACCH.

Baxneiireit 3agadeli MKOIHHOTO Kypca TEOMETPHUH SIBISICTCS Pa3BUTHE JIOTUUECKOTO MBIIIICHHS ydanmxcs. Camu
O00BEKThl TEOMETPUUECKMX YMO3AKJIIOUEHUH U TPUHATHIE B TEOMETPUHM TMpaBuUia HUX KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATh M JOKAa3bIBATh CY)KICHHS, IPUBOAUTH YETKUE OMPEICIICHUS,
Pa3BUBAIOT JIOTMYECKYIO HHTYHUIIHMIO, KPATKO U HATJISITHO BCKPHIBAIOT MEXAHU3M JIOTHYECKHUX MMOCTPOCHUHN U ydaT UX
npuMeHeHn0. TeM caMbiM TeOMEeTpusl 3aHMMaeT Beayllee MecTo B (HOPMHPOBAHUHM HAYYHO-TEOPETHUECKOTO
MBIIIIJICHHS] ITKOJIHHUKOB.

PackpbiBasi BHyTPEHHIOIO TApMOHHUIO MaTeMaTHKH, (GOPMHPYS MIOHUMAHUE KPAcOThl U U3SIIECTBA MaTEMAaTHUECKUX
paccykIeHHH, criocoOCTBYS BOCIIPUSATHIO TEOMETPHUUCSCKHAX (POPM, YCBOSHHIO ITOHATHS CHMMETPHUH, TEOMETPHS BHOCHT
3HAYHUTENBHBIN BKJIaJ B SCTETHYECKOE BOCHHTaHWE ydamuxcs. E€ m3ydeHme pasBHBacT BOOOpa)KCHHE IIKOIHHUKOB,
CYILIECTBEHHO 00O0TAIIACT U Pa3BUBACT UX MPOCTPAHCTBCHHBIC TIPEICTABICHHS.

Konuenuusi nporpamMmmasi.

I'maBHO# 11e51p10 00pa30BaHUS ABISETCS Pa3BUTHE peOeHKA KaK KOMIIETEHTHOH JIMYHOCTH ITy TeM BKITFOUCHUS €T0
B Pa3JIMYHBIC BUJIbI [IGHHOCTHOH YEJIOBEYECKOW AESTeNbHOCTH: ydeOa, O3HAHUs, KOMMYHHUKALMS, MPO(eCCHOHAIBHO-
TPYAOBOH BBIOOp, JIMYHOCTHOE CAMOPa3BHUTHE, LIEHHOCTHBIE OPHUEHTAIMH, IOMCK CMBICIOB JXH3HeAesTeabHOCTH. C
9THUX MO3UIUN 00ydeHHe paccMaTPUBAETCS KaK MPOLECC OBJAJACHUS HE TOJIBKO ONpeAeNIeHHONW CyMMO 3HAHMN U
CHUCTEMOH COOTBETCTBYIOIIUX YMEHHUH M HABBIKOB, HO M KaK MPOLIECC OBJIAJCHUS KOMIIETCHIMSIMU.

Pabouas mporpamma yuebHOro mpeamera «l'eomerpms. 7-9 Kiacc» COCTaBiIeHa HAa OCHOBAHHM  CIIEIYIOIINX
HOPMAaTHUBHO-IIPAaBOBBIX JOKYMEHTOB:
1.denepanbpHOrO rocyJapcTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO 001Iero oOpa3oBaHus /
MunucrepcTBo obpazoBanus u Hayku P®. — M.: [Ipocsemenue, 2011 (Ctanmaptsl BToporo nokosieHus). [Ipukas
MuHucrepcTBa 06pa3zoBaHus U Hayku P® ot 17.12.2010 Ne 1897.
2.OyHIaMeHTaIBHOTO sifpa cojaepxanus oomiero obOpasosanus /Ilox pen. B.B. Kosmosa, A.M. Konnakoa. M.:
IIpoceemenue, 2011.
3.®denepanbHoro 3akona PO "O6 obpaszoBannu B Poccuiickoii @eneparin’ Ne 273-03.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHO# 00pa30BaTeIbLHON MPOTpaMMBbl OCHOBHOTO O0IIET0 00pa3oBaHus
6.Paboueii nporpammsel k yueOHuKY JI.C. ATanacsna, B.®. byry3oBa. u ap. 7-9 wiacchl: yueOHOe mocoOue st
o6meobpaszoBarenbHbIX opranuzaiuii/B.d.byry3zos. M.: [Ipocsemenne, 2016.



7. Paboueii mporpamMmel 1o reomerpun k YMK JI.C. ArtanacsiHa, B.®. Byry3oBa. 7-9 xnaccel /CoctaButens T. A
Bypmucrtposa.: M. : IIpocserenue, 2018.

OO6pa3oBaHHEe B COBPEMCHHBIX YCIOBHSAX NPHU3BaHO 00ecHeynTh (PYHKIHOHATBHYIO TPaMOTHOCTh U
COIMABHYIO aJaNTALNI0 00YJaIOIIUXCSI HAa OCHOBE MPUOOPETEHNUSI MM KOMIIETCHTHOCTHOTO OIIBITa B chepe ydeHus,
MO3HAHMA, MPO(ECCHOHANTPHO-TPYJIOBOTO BBIOOpA, JIMYHOCTHOTO pAa3BHTHS, LEHHOCTHBIX OpHEHTAIUd U
CMBICIIOTBOPYECTBA. DTO MPEAOIpeIesieT HalPaBJICHHOCTD Iiesield 00ydeHusl Ha ()OPMUPOBaHHE KOMIIETEHTHON
JMYHOCTH, CIIOCOOHOW K JKU3HENEATEIBHOCTH M CaMOONIPEACICHHUI0 B HMH(POPMALMOHHOM OOIIECTBE, SICHO
TPE/ICTaBISIONICH CBOM MOTEHIMAJIbHBIE BO3MOKHOCTH, PECYPCHI U CIIOCOOBI peaiM3allii BEIOPAHHOTO >KM3HEHHOTO
MyTH.

Ilesin 00y4yeHuUst reoOMeTpHU:

e OBJIAJICHUE CHUCTEMOM TEOMETPUYECKUX 3HAHUA W YMEHHH, HEOOXOJMMBIX Ui  INIPUMCHEHHS B
MPaKTHIECKON ACATEIBHOCTH, M3YIEHH CMEXHBIX JUCIUIUINH, IPOJOIDKEHNS 00pa30BaHMs;

®  HHTEIUIEKTyaJbHOE Pa3BUTHE, (POPMHUPOBAHUE KAUECTB IUIHOCTH, HEOOXOIMUMBIX YEIOBEKY IS
MIOJTHOLICHHOW JKU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH MBICIH, KPUTHYHOCTH MBIIUICHHS U
MHTYHWINH, JJOTHIECKOE MBIIUICHHUE, JIEMEHTHI aITOPUTMHIECKOH KyIbTYPBI, IPOCTPAHCTBEHHBIX
TPEICTaBICHUH, CIOCOOHOCTH K MPEO0ICHUIO TPYTHOCTEH;

e (opmHpoBaHHE NPEACTABICHUI 00 HIESIX W METOJaX MaTeMaTHKH KaK YHHBEPCAIBLHOTO S3bIKa HAYKU U
TEXHHUKH; CPEJICTBA MO/ICIIMPOBAHUSI SIBJICHUH U ITPOLIECCOB;

o BOCIIMUTAHUEC KYJIBTYPBI IMYHOCTH, OTHOMICHUA K MaTEMATUKE KaK K 4aCTU o6meqen03equK0171 KYJIbTYpPBbI,
MMOHUMAHU 3BHAYUMOCTHU MAaTEMATUKHU JJIA HAYYHO-TEXHUYECKOI'O Iporpecca,

Hpe,unonaraeTcsl pcain30BaThb KOMHeTeHTHOCTHLIﬁ, J'II/I'-IHOCTHO-OpHeHTHpOBaHHLIfI, [[eHTeHI)HOCTHI)Iﬁ moaxohbl,
KOTOpBIE OTIPEJIEISIOT 3a4a4M 00yUYCHUS:

e 1puoOpeTeHNe 3HaHWI N YMEHHUH AJIs NCTIONIb30BAHMS B IIPAKTUYECKOHN JIESITENEHOCTH M TOBCETHEBHON
KHU3HU;

e OBJAJCHHME CIOCOOAMHM  IIO3HABATEIbHOW, HMH(MOPMAMOHHO-KOMMYHUKAaTHBHOH U pe(uIeKCHBHON
JeATEIBHOCTH

®  OCBOCHHE MO3HABaTENbHOH, MH(POPMANMOHHOM, KOMMYHHKATHBHOM, peICKCHBHON KOMITCTEHIIUAMIL;

® OCBOCHHC OOIICKYJIbTYPHOM, MPAKTHUCCKOW MATEMATHUYCCKOW, COIMAIbHO-JINYHOCTHOW KOMIICTCHIIMSIMH,
9TO MpeIoaraer:

*  0OwWeKyILbmMmypHylo Komnemernmuocms (GOPMUPOBAHHUE TPECTABICHUH 00 HACSX U METOJaX MAaTEMATHKH,
O MAaTeMaTUKC KaK YHUBCPCAJIBHOM SA3BIKC HAYKHU, CPEACTBE MOACIHMPOBAHUA SIBJICHHH U IpoueccoB;
(bopMHpOBaHUE MOHMMAHUS, YTO TEOMETPUYECKHE (OPMBI SIBISIFOTCS HACAUIN3UPOBAHHBIMU 00Opazamu
peasbHBIX 00BEKTOB);

®  NPAKMUYECKYI0 MAMeMamuieckylo Komnemeumuocms (OBIAJCHUE S3BIKOM T'€OMETPUH B YCTHOH H
MMUCBMEHHON (opMe, TEOMETPUYECKHMMH 3HAHUSAMU M YMEHHSAMH, HEOOXOAWMBIMHM ISl H3ydeHHUS
IIKOJIBHBIX E€CTECTBEHHO-HAYYHBIX IWCLHIUIMH; OBJIQJICHUS NPaKTHYECKUMH HaBBIKAMU HCIOJIB30BAHUS
TeOMETPHUUECKUX HHCTPYMEHTOB ULl H300paXXeHUs! (GUTyp, HAXOXKJICHNS UX Pa3MEPOB);

®  COYUANbHO-TUYHOCMHYIO KomnemenmHuocmy (pa3sBHTHE JIOTHYECKOTO MBIIUICHUS, aJrOPUTMUYECKON
KyJbTYpbl, NPOCTPAHCTBECHHOT'O BOO6pa)KeHI/I$[, HUHTYUIIUH, KOTOPBIC HCO6XOI[I/IMI>I A TPOAOJIKCHUA
00pa3zoBaHust U JUIsl CAaMOCTOSITENBHON JIESITEeNbHOCTH; (POPMUPOBAHUE YMEHUS MTPOBOAUTH apryMEHTAILIUIO
CBOCTO BI)I60pa WM XOJla pCHICHUA 3aJlavyu; BOCHHUTAHUC CPEACTBAMU MATEMATHUKH KYJBTYPbI JIMYHOCTU
Yyepe3 3HaKOMCTBO € HCTOPHEH T€OMETPHH, IBOTIONNEH TeOMETPUIECKUX HACH).

Komnemenmuocmmnutii no0xo0 OTIPENIENSET CIEAYIONNE OCOOSHHOCTH MPENBIBICHUS COJEPKaHusl 00pa3oBaHMS:
OHO IIPEJICTABIICHO B BUJIE TPEX TEMATHUECKUX OJIOKOB, oOecnieunBaommx (GopMHUpOBaHUE KoMIeTeHIniH. B nepBom
0JI0Ke TpeACTaBIICHBl UAAKTHUCCKHE EAWHHIBL, OOECIeUnBaIONINE COBEPIICHCTBOBAHUE TI'E€OMETPHUECKUX
HaBBIKOB. BO BTOpOM - AnMmaKkTHUECKHE EIMHUIIBI, KOTOpPBIE COJEPXKAaT CBEACHWS W3 HCTOPHH TEOMETPHH. DTO
coziepkanue o0ydeHUs SBIIeTCs 0a30i U1t pa3BUTHSI KOMMYHMKATHBHON KOMIETEHIIMN yJamuxcs. B Tperbem Oiioke
MPE/ICTABICHBl JUIAKTHYECKHE €IMHUIBI, OTpakaiolie WH(MOPMAIMOHHYI0 KOMIIETEHIMIO W O00ECIeUHBaOIINe
pazBHUTHE yIeOHO-TIO3HABATENIHLHON U pe(DIEKCMBHON KOMIETEHIUH.

[puHimne! oTOOpa conepkaHusl CBSI3aHBI C NPEEMCTBEHHOCTHIO IIeNIed 0Opa3oBaHUS Ha PaziMYHBIX CTYHNEHSIX M
YPOBHSIX OOYUEHHMs, JIOTUKOW BHYTPHUIPEIMETHBIX CBs3€H, a Takke C BO3PACTHBIMH OCOOCHHOCTSMHU DPa3BUTHS
YUaIuxcsl.

Juunocmnasa opuenmayua oOpa3oBaTEIBHOTO MPOIIECCA BBIABIAET MPHUOPHUTET BOCITUTATEIBHBIX M Pa3BUBAIOIINX
neneit 00ydenus. CriocoOHOCTh ydamuxcsi IOHMMAaTh MPUYHMHBI U JIOTHKY Pa3BUTHS MaTeMAaTHYECKHX IIPOIIECCOB
OTKPBIBAET  BO3MOXKHOCTH U1  OCMBICIGHHOTO  BOCHPHSITHSI  BCEr0  Pa3sHOOOpasust  MHPOBO33PEHUYECKHX,
COIIMOKYNIBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBpeMeHHOM wMupe. CuctemMa Y4eOHBIX 3aHATHH MpHU3BaHA
CIOCOOCTBOBATh PA3BUTHIO JIMYHOCTHOW CaMOWACHTU(HKALMH, TYMaHHTAPHOW KyJbTYPHl IIKOJBHHUKOB, HX
NPHOOIIECHNIO K €CTECTBEHHO-MaTEeMaTHYECKOH KyJIbType, MOTHBAIMM K COLMAIFHOMY MO3HAHHWIO M TBOPYECTBY,
BOCIIUTAHMIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAHHBIX Ka4yecTB, B TOM YHCIIE TPaKJAHCTBEHHOCTH,
TOJIEPAHTHOCTH.

Jeamenvrnocmustit n00X00 OTPAXXaeT CTPATETHIO COBPEMEHHOH 00pa30BaTeNbHON MOJIUTHKU: HEOOXOANMOCTh



BOCIIUTAHMS 4YEJIOBEKAa WM TPAXIAHNHA, WHTCTPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HALEJIEHHOTO Ha
COBEpPILICHCTBOBaHHE 3TOro oobmecTBa. CucTeMa ypoKOB COPHEHTHPOBaHA HE CTOJIBKO Ha MEpenady «TOTOBBIX
3HaHUID», CKOJBKO Ha ()OPMHUPOBAHHME AKTHBHOM JMYHOCTH, MOTHBHPOBAHHOW K caMo00pa3oBaHWIO, oOiamaromieit
JOCTaTOYHBIMH HaBBIKAMH U TCHXOJOTHYECKUMH YCMAHOBKAMU K CaMOCTOSITCIIBHOMY IOHMCKY, OTOOpY, aHalH3y U
UCIIONIb30BaHUIO HHPOPMAIUH. DTO TOMOXET BBIITYCKHHUKY aJalTHPOBATHCS B MUPE, Tie 00beM HHPOPMAIMN PACTET B
TEOMETPUYECKON TIPOTPECCHH, T/A€ CONMaidbHas M TNPOQECCHOHANbHAS YCIECNIHOCTh HANpPSMYyIO 3aBHCAT OT
MO3UTHBHOTO OTHOLIEHHMS K HOBAaLUsIM, CAMOCTOSTEIBHOCTH MBIIUICHHS W WHHUIMATHBHOCTH, OT TOTOBHOCTH
TIPOSIBIISAITH TBOPYECKHUH TOIXOJ K JIeNly, MCKaTh HECTaHIapTHBIE CIIOCOOBI PEIICHHUS MPOOIeM, OT KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYS C JIIO/IbMU.

Junaktuueckas Mojenb OOyYeHMs M IEAaroruuecKre CPeACTBa OTPaKaloT MOIEPHHU3AIMIO OCHOB y4eOHOTO
npolecca, X MepeopUEeHTALMI0 Ha JOCTH)KEHHE KOHKPETHBIX PE3YJTaTOB B BHJEC CHOPMHUPOBAHHBIX YMEHHH H
HaBBIKOB Y4YaIllUXCsi, OOOOLICHHBIX CIIOCOOOB aesiTeabHOCTH. (DopMHpOBaHME UENOCTHBIX NPEACTABICHUH O
reoMeTpun OyOeT OCYIIECTBIATHCS B XOJE TBOPUYECKOW NEATEIBPHOCTH YyYallUXCsS HAa OCHOBE JIMYHOCTHOTO
OCMBICJICHHSI T€OMETPHIECKUX (PAKTOB M SABICHUH. 0c00O€ BHUMAHHE YICISIETCS MO3HABATEIHFHOH aKTHBHOCTH
yYaImuxcs, WX MOTHBHPOBAHHOCTH K CaMOCTOSTENIFHOW ydeOHO# paboTe. DTO mpexrmonaraeT Bce Ooiee MHPOKOoe
UCTIONIb30BaHUE HETPAJUIMOHHBIX (JOPM ypPOKOB, BTOM UHCJIE METOAMKHU JEIOBBIX M POJEBBIX UTDP, MPOOIEMHBIX
JMICKYCCHH, MEXIIPEIMETHBIX HHTCTPUPOBAHHBIX YPOKOB HT.JI.

[TmarupyeTCs NCIONB30BAHUE CIEAYIONINX TEXHOIOTHH B IIPETIOIaBaHUH MTPEIMETA:

®  TEXHOJIOTHH ITOJIHOTO YCBOCHHUS;
®  TEXHOJIOTMU OOy4YEeHHUs! HA OCHOBE PELICHHS 33/1a4;
L4 TCXHOJIOTHUH o6yqu1/m Ha OCHOBC CXCMATUYCCKUX U HOBBIX 3HAKOBBIX MO}ICHeﬁ.

Jlns  ecTecTBEHHO-MaTeMaTHYeCKOTO0 00pa30BaHMsl IMPHOPUTETHBIM MOXKHO CYHMTaTh pPa3BUTHE YMEHUH
CaMOCTOATCJIbHO U MOTUBUPOBAHHO OPraHU30BLIBATH CBOIO MO3HABATCIIbHYIO, UCIIOJIB30BATh 3JICMCHTBI IPUYUHHO-
CJIC/ICTBEHHOTO M CTPYKTYPHO- ()YHKIHOHAJIBHOTO aHAlM3a, OIPENENATh CYLNIECTBEHHBIC XapaKTEPUCTHKH
M3y94aeMoOro OOBEKTa, CaMOCTOSTENBHO BBIOMPAaTh KPUTEPHUH JUII CPABHEHHSA, COIOCTABICHHS, OLECHKH U
Kiaccu(uKanuu 0OBEKTOB - B IPOTPaMME 3TO SBIIAETCS OCHOBOM JUIS IIEIEOIaraHusl.

H3yuyenune reomerpuu B 7-9 Kiaaccax HalpaBJeHO HA JOCTHKEHHE CJIeIYIOIIUX 1eeil:

HaHpaBJ’IeHI/Ie Pa3BUTHSA KOMHCT@HL{I/II/I

® pa3BHTHE JIOTUYECKOTO M KPUTHYECKOTO MBILIICHHS, KyJIbTyphl PEUH;
e BOCINHUTAHHWE KAa4yeCTB JIMYHOCTH, OOCCIICUMBAIOIIMX, YBaXCHHE K HCTHHE W
KPUTUYECKOTO OTHOIICHHS K COOCTBEHHBIM U YYXXHM CYKACHHSIM;

e (GopMHpOBaHHE Y y4YallUXCS HHTEUICKTYaJbHOW YECTHOCTH U OOBEKTHBHOCTH,
CHOCOOHOCTH K TIPEOJIOJICHHUIO MBICIUTENBHBIX CTEPEOTHIIOB, BBITCKAIONIMX U3
0OBIZIGHHOTO OIBITa

e (opMHpOBaHUE KaYECTB MbIIUICHHS, HEOOXOAMMBIX ISl a[JallTAllid B COBPEMEHHOM
HHPOPMALIMOHHOM OOIIECTBE;

e pa3BHTHE MHTEpeca K MAaTeMaTHYeCKOMY TBOPYECTBY M  MAaTeMaTHYSCKHX
criocoOHOCTEH

JImaHOCTHOE

e @opmMupoBaHHE NPEACTABICHUA 00 HAEAX M O METoJax MaTeMaTHKH Kak 00
YHHBEPCAILHOM SI3bIKE HAYKH U TEXHUKH, YaCTH 00IIEUeTI0BEUECKOI KyIbTYPHI;

e VYMeHHE BHUJICTb MaTeMaTHUYECKYIO 3a/lady B OKPYXAIOIIEM MHpE, HCIOJIb30BaTh
MaTeMaTHYeCKHe CpeACTBa HATMSAHOCTH  (PUCYHKH, YEpPTEeXKH, CXEMBI) Il
MertamnpeameTHoe WIUTIOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIUH;

e OgiajieHHe yMEHHEM JIOTMYEeCKH OOOCHOBBIBATH TO, YTO MHOTHE 3aBUCHMOCTH,
0oOHapyKeHHbIE IIyTeM pPacCMOTPEHHsI OT/AENbHBIX YaCTHBIX CIIy4aeB, MMEIOT 00liee
3HAUYEHHE U PACIPOCTPAHIIOTCS Ha BCe (GUIYphl ONPENEICHHOTO BUJA, U, KPOME TOTO,
BBIpabaTHIBATh MOTPEOHOCTD B JIOTHYECKOM 000CHOBAaHMH 3aBUCHMOCTEN

e BrisBieHHe NpakTHUECKOW 3HAYMMOCTH HAyKH, €€ MHOTOOOpa3HBIX NPHIOKCHUH B
CMEXKHBIX JTUCLMIUIMHAX U IOBCEIHEBHOMN IEATENbHOCTH JTIOAEH;

IpenmetHoe e Co3pmanme ¢QyHmameHTa U1 MaTeMaTHYECKOTO  Pa3BHUTHA, (OpMHUpOBaHMS
MEXaHU3MOB MBIIIUIEHUS, XapaKTEPHbIX U1 MATEMaTHYECKON 1EATEIbHOCTH.

Ha ypoBHe ocHOBHOTO 001IeTO 00pa30BaHUs 33/1a4M yIeOHBIX 3aHATHI ONpPENeNeHbl KaK 3aKpeIyieHHe YMEHHH
pa3aciATb MPOUECCHI Ha JTallbl, 3BE€HbA, BBIACIIATHL XaPAKTEPHBIC MNMPUYUHHO-CICIACTBCHHBIC CBA3U, ONPECACIATH
CTPYKTYpPY o0BeKTa IIO3HAHUA, 3HAYHUMBIC (byHKL[I/IOHaJ'IBHBIe CBA3UM W OTHOIICHUA MEKAY 4YacCTAMHU IIEJI0TO,
CpaBHHMBATh, COIIOCTABJIATH, KHaCCH¢)HHHpOBaTB, paHXHUpoBaTh 00BEKTHI 10 OAHOMY HWJIM HECKOJbKUM
MPEeIJIOKEHHBIM OCHOBAaHUSAM, KpuTepusM. [IpuHIMIHUAaIbHOE 3HAYEHHE B paMKaxX Kypca MpUOOpETaeT yMeHHue
pas3jin4yarb (paKTI)I, MHCHMS, 10KA3aTCIbCTBA, TMIOTE3bI, aAKCHOMBI

[Ipu BbIMOMHEHUHM TBOpPYECKUX paboT (opMHpyeTcss yMEHHE OIpEAeNsTh afeKBaTHBIE CIIOCOOBI pEIIeHUs



y4eOHOHM 3a/adui Ha OCHOBE 33JaHHBIX AJITOPUTMOB, KOMOWHHPOBATbh W3BECTHBIC AITOPHUTMBI JEATEIBHOCTH B
CUTYyalUsIX, HE MPEATOIarafoliX CTaHAAPTHOTO NPUMEHEHUS OJHOTO M3 HHUX, MOTHBHPOBAHHO OTKAa3bIBaThCS OT
o0pasiia AeATeIbHOCTH, ICKaTh OPUTHHAIBHBIC PELICHUS.

Yyamuecs JOMKHBL HPHOOpECTH yMEHHS 10 (OPMHPOBAHUIO COOCTBEHHOTO aITOPUTMA PEIICHHA
MO3HABATENIBHBIX, (POPMYIIMPOBATH MIPOOIEMY H IIETH CBOEH pabOThI, ONPENENATh aJlcKBaTHBIE CIIOCOOBI U METOBI
peLIeHus 3aa4H, TPOTHO3UPOBATh OKHUJAEMBIH PE3YIbTaT U COMOCTABIIATH €r0 ¢ COOCTBEHHBIMH T'€OMETPHUCCKIMHU
3HAHUSAMH. Yualluecss JOJDKHbl HAy4YUThCS TIPEACTAaBIATh pe3ydbTaTbl MHAMBHUAYaNbHOM U TIPYHIIOBOMH
MIO3HABATEJILHOM JIEATeIbHOCTH B (hOpMax KOHCHEKTa, pedepaTa, pereH3HH.

Ha ypoxax yuamuecs MOryT Oosnee yBEpPEeHHO OBJAJETh MOHOJOTMYECKOW M AMAJOTHYECKOH pPEuUblo,
YMEHHEM BCTyHaTb B pedyeBoe OOIIEHHE, Y4acTBOBAaTh B jauasiore (IOHMMAaTh TOYKY 3pEHUs coOeCeTHHKa,
NpU3HABaTh MPaBO Ha WHOE MHEHHWE), NPUBOJIUTH MPHUMEPHI, MOJOUPATh apryMeHTHI, nepedpa3upoBaTrh MBICIb
(OOBSACHATD «HMHBIMHU CIIOBaMH»), (OPMYJIMPOBATH BBIBOJBI. JUJIsi pEIleHHs IO3HABATEIBHBIX M KOMMYHHKAaTUBHBIX
3a7a4 ydJammMcsl TpeuIaraercsl HCIONb30BaTh Pa3IMYHBIC HCTOYHMKH HMH(OPMAIMM, BKIIOYAs SHIMKIONCIIHH,
CIIOBapH, MHTEPHET-PECYpCHl M JApyrue 0as3bl JAaHHBIX, B COOTBETCTBHM C KOMMYHHMKAaTHBHOH 3amadeil, chepoil u
CHUTYyalell OOIIEHNsI OCO3HAaHHO BBIOMPATH BHIPA3UTEIBHBIC CPEICTBA A3BIKA M 3HAKOBBIC CHCTEMBI (TEKCT, TaOiMIIa,
cXeMa, ayJHOBU3YaJIbHBIA PSAL U 1Ip.).

AKXIIEHTHPOBaHHOE BHUMaHHE K NPOIYKTHBHBIM (hOpMaM ydeOHOH IeATeNbHOCTH MPENOIaracT aKTyaIH3aliio
UHGDOPMAYUOHHOU KOMREmeHmHOoCmY  yuauwjuxcs: (HOPMHUPOBAHHE TPOCTEHIINX HABBIKOB PA0OTBI C HMCTOYHUKAMH,
MaTepHuagaMu.

bonpuryro  3HaYMMOCTH O0pa30BaHUA COXPAHSET — UHDOPMAYUOHHO-KOMMYHUKAMUBHAA — OeAMeTbHOCHb
yuawuxcs, B paMKax KOTOPOW pa3BHBAIOTCS YMEHHUSI M HAaBBIKU MOHMCKA HYXKHOHM MH(OPMALMK 110 33/laHHON TeMe B
MCTOYHMKAX PA3NIMYHOTO THIIA, W3BJICYCHUS HEOOXOAMMON HMH(OpPMALMK M3 MCTOYHUKOB, CO3JAHHBIX B PAa3IMYHBIX
3HAKOBBIX cUCTeMax (TEeKCT, Tabuuia, rpaduk, IuarpaMmma, ayAMoBH3YalbHbIA Psa U JIp.), IepeBoaa MHPOPMALUH 13
OJIHOHM 3HAKOBOHM CHCTEMBI B APYIyI0 (M3 TEKCTa B TaONMIly, U3 ayJHOBH3YaJbHOTO psfa B TEKCT M Ip.), BbIOOpa
3HAKOBBIX CHCTEM aJICKBATHO ITO3HABATEILHOW M KOMMYHUKAaTUBHON CUTYallnH, OTACICHHUS] OCHOBHON NH(OPMALUK OT
BTOPOCTEIICHHOH, KPUTHYECKOTO OLCHHBAHMS JIOCTOBEPHOCTH IOIyYEHHOW HH(OpMAImy, Nepemadn ConAepKaHus
MH(GOPMAUK aJeKBaTHO MOCTaBICHHON LENH (CXKaTo, MOJIHO, BHIOOPOYHO). Ydaluecs JOIKHBI YMETh Pa3BEepHYTO
00OCHOBBIBaTh CY)KACHHS, [aBaTh OIPEACJICHHUS, NPUBOIUTH JOKA3aTeNbCTBA (B TOM YHCJIE OT IIPOTHBHOIO),
OOBSICHATH M3yUYCHHBIC TTOJIOXKEHHSI Ha CAMOCTOSITENIBHO TO0OPaHHBIX KOHKPETHBIX MPUMEpax, BIAJETh OCHOBHBIMU
BUJIaMH TTyOJIMYHBIX BBICTYIUICHHH (BBICKa3bIBaHMS, MOHOJIOT, JIUCKYCCHS, MOJIEMHUKA), CJI€A0BATh STHUYECKUM HOPMaM
U MIpaBUJIaM BeJICHUS Jquanora, auciyrta. IIpenmonaraeTcst yBepeHHOE HCIIOIb30BAHUE YUAIIMMUCS MYJIbTUMEIUHHBIX
PECYPCOB M KOMITHIOTEPHBIX TEXHOJOTWH Juisi 00pabOTKH, mepeaayn, cucTeMaTu3anud MHQopMalyy, co3nanus 0a3
JIAHHBIX, [IPE3EHTalluH Pe3yIbTaTOB MO3HABATEILHON U MIPAKTUIECKOH AESTENbHOCTH.

CraHAapT OpPHUEHTHPOBAH Ha BOCIUTAHME IIKOJbHUKA-TPAKIAHWHA M maTpuoTa Poccum, pasBUTHE TyXOBHO-
HpPaBCTBEHHOTO MHpa MIKOJbHUKA, €r0 HAI[MOHAJBHOTO CAMOCO3HAHHS. OTH IIOJIOKEHUS HAIIIM OTPaKCHHE B
COlep)KaHMM YpOKOB. B mporecce 0OydeHHs OIDKHO OBITh C(OPMHUPOBAHO yMEHHE (OPMYIMPOBATH CBOHM
MHPOBO33pEHYECKHE B3IJISIBI M HA TOH OCHOBE - BOCIIUTaHUS TPakJaHCTBEHHOCTH 1 ITaTPHOTH3MA.

O0mas xapakTepucTHKA Kypca reoMeTpun B 7-9 Kiaccax

B kypce yclIOBHO MOXHO BBIIEIUTh CIEAYIOIIME cOep)KaTelbHble JUHUK: «HarmsimHas reomerpusy,
«[eomerpuueckre (uryper», «3Mepenue reoMerpuueckux BemmduH», «KoopmuHate», «Bektopb», «Jloruka u
MHOKECTBaY, «I €OMETpus B UCTOPUUECKOM PA3BUTHID.

Martepuan, oTHocsuiics k muHuN «Harmsaaas reoMeTpus» (3J€MEHThI HarJSJHON CTepeOMETPUH), CIOCOOCTBYET
Pa3BUTHIO IPOCTPAHCTBEHHBIX NPEICTABICHUH yJalMXCsl B paMKax U3y4eHHUs! ITIAHUMETPUH.

Conepxanne paznenoB «I eomerprdeckne ¢Gurype» U «/3MepeHHe TeOMETPHYESCKUX BEIMYHWH» HALCICHO Ha
MOJTy4eHIEe KOHKPETHBIX 3HAHUH O TEOMETPHUUECKON (PUType KaK BayKHEHINeH MaTeMaTHIeCKOH MOJICIH IS OTIMCAHHS
oKpyxaromero Mupa. CHCTEeMaTHYecKOe W3y9YeHHE CBOMCTB T€OMETPHUYCCKUX (PUTYp IMO3BOJNUT Pa3BHTh JIOTHMIECKOE
MBILUIEHUE U TIOKa3aTh MPUMEHEHHE ATUX CBOMCTB MpPHU PEIICHUM 33/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTHBHOI'O
XapakTepa, a TAK)Ke MPU PELICHUH NPAKTUYECKUX 3a/1ad.

Marepuan, oTHOcAIMICA K cojiepKaTeabHbIM JIMHUSAM «KoopanHaTel» U «BeKTopbl», B 3HAYMTENBHOMN CTENEHU
HecET B ceOe MEXIpeJIMETHbIe 3HaHUs, KOTOPbIe HaXOJsIT MPUMEHEHHE KaK B Pa3IMYHbIX MaTeMaTHYECKHX
JIUCIUIIIMHAX, TaK U B CMEXXHBIX TIpeIMETaX.

OcobGeHHOCTPIO IIMHWUU <«JloTMKa W MHOXECTBa» SBJIAETCS TO, YTO TMPEICTaBICHHBIA 37eCh MaTepHal
MPEUMYIIECTBEHHO HW3y4aeTCsl MPU PACCMOTPEHUM Pa3lIMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIUI MaTephal
HaIleJieH Ha MaTeMaTUIeCKOe Pa3BUTHE ydaluxcs, (opMUpOBaHUE Y HUX YMEHHS TOYHO, CKATO U SICHO M3JlaraTh
MBICJIA B YCTHOW U TUCBMEHHOM peyH.

Jlvans «['eoMeTpUs B UCTOPUYECKOM Pa3BUTHI MpeIHa3HaueHa sl (POPMHUPOBAHUS MPEICTABICHAN O T€OMETPUH
KaK YacTH YeJIOBCUCCKOW KyJBTYpHI, JJIS OOIIEr0 Pa3BUTUS MIKOJBHHUKOB, ISl CO3JAHUS KYJIBTYPHO-UCTOPHUYCCKOM
cpenbl 00y4eHwsI.



Padouyasi nporpamMmma paspadorana Ha ocHoBe COopHHKa pabouyux rmporpamm. 7-9 xmaccel. (PaGouas
nporpamMma k yaeOHuKy JI.C. Atanacsna, B.®. Byry3oBa. u ap. 7-9 kimaccel: yaebHoe mocobue ajist
obmieobpasoBarenbHbIX opranmsanuii) /T. A Bypmuctposa., M.: [Ipocsemienwe, 2018.

Onucanue MecrTa y‘l@ﬁHOI‘O npeamMera B y‘lEﬁHOM IJIaHeE.
B yue6HOM mane MBOY BCOII Ne 3 nHa m3yuenue reomerpun B 7-8 kiaccax otBogurcs 70 gacoB u3 pacuera
2 4 B Hememo (35 y4eOHBIX Henenb B Tox); B 9 Kiaccax oTBomutcs 68 wacoB m3 pacdera 2 waca B Hexemo (34
yaeOHbIe Hepemn), Beero 208 gacos.

Onucanue HEHHOCTHBIX OPHEHTHPOB CO/IEPKAHMUS Y4eOHOT 0 MpeMeTa.

MHOTHUM JIIOJISIM B CBOCH KHU3HH MPUXOTUTCS BBIMOIHITH TOCTATOYHO CIIO0XKHBIE PACUYETHI, 0JIb30BATHCS
00IICYNOTPEOUTEILHOW BEIYUCITUTEIBHON TEXHUKOM, HAXOIUTh B CIIPABOYHHKAX U IPUMEHSATH HYKHBIC (POPMYJIBI,
UCIIOJIb30BaTh MPAKTHYCCKHUE MPUEMBbI TEOMETPHUICCKUX M3MEPCHUI U MMOCTPOCHHUIA, YNTATh HH(POPMAITHUIO,
MPEJICTABJICHHYIO B BUC TaOJHII, IUArpaMM, TpaQuKOB, IOHNMATh BEPOSITHOCTHBIN XapaKTep CIyYalHBIX COOBITHH,
COCTABJISATh HECJIOKHBIC ATOPUTMBI U JIP.

be3 KOHKpEeTHBIX MATEMAaTHUECKUX 3HAHUI 3aTPYAHCHO TOHUMAHKE TIPUHIIMIIOB YCTPONCTBA U UCTIOH30BAHHUS
COBPEMCHHOW TEXHUKH, BOCIIPUATHC HAYYHBIX 3HAHUH, BOCIPHUITHEC M HHTEPIPETALUSA pa3HOOOpa3HOU
COLMATIbHON, SKOHOMHUYECKOH, nonutrdeckoi nudopmanuu. Takum 006pa3oM, MpakTUuecKas MOJIE3HOCTb
MaTeMaTUKH 00YCIIOBIICHA TEM, YTO €€ MPEAMETOM SIBISIOTCS (HYHAaMEHTAbHBIC CTPYKTYPhI PEATLHOT0 MUpA!
MPOCTPAHCTBEHHBIE (POPMBI M KOTMYESCTBEHHBIE OTHOILICHUS - OT MPOCTEHIIINX, YCBAMBAEMBIX B HEIIOCPEICTBEHHOM
OTIBITE JIFOJICH, IO IOCTATOYHO CJIOXKHBIX, HEOOXOMUMBIX Ul PA3BUTHSI HAYYHBIX U TEXHOJOTMYCCKUX HJICH.

Be3 6a30Boi MaTeMaTHYECKOM MOrOTOBKH HEBO3MOXKHO JOCTHYb BHICOKOTO YPOBHSI 00pa30BaHMUs, TaK KaK BCE
0oJbIIIe CrIeIMaIbHOCTEH CBSI3aHO C HEMOCPEICTBCHHBIM IPUMEHEHUEM MAaTEMAaTUKK (9KOHOMUKA, OU3HEC,
(buHaHCHI, (HU3MKa, XUMHUS, TCXHUKA, HHPOPMATHKA, OHMOJIOTHs, IICUXOJIOTHS M MHOTHE Apyrue). Cle0BaTe/bHO,
pacuupsieTcs Kpyr MIKOJbHUKOB, AJIS1 KOTOPHIX MATEMAaTHKA CTAHOBUTCS MPO(GECCHOHAIBLHO 3HAYUMBIM IIPEAMETOM.

B coBpeMeHHOM 0011I€CTBE BaXKHBIM SIBIICTCS (POPMUPOBAHAE MATEMATHICCKOTO CTUIISI MBIIIUICHUS,
MIPOSIBJISIONICTOCS B OMPEICICHHBIX YMCTBEHHBIX HABBIKAX.

B mporiecce MareMaTHYeCKO SSITEIBHOCTH B apCCHAI MPHEMOB M METOIOB Y€JI0BEYECKOTO MBIIIICHHUS
€CTECTBEHHBIM 00Pa30M BKIIFOYAIOTCS HHIAYKIHS U eIyKIHs, 0000IICHHEe U KOHKPETHU3AIHs, aHAITU3 U CHHTE3,
KIaccu(UKaIKs ¥ CHCTeMaTH3alusl, abcTparupoBanue u aHajaorus. C moMOIIbI0 00bEKTOB MATEMATHIECKUX
YMO3AKIIIOUEHHI 1 MPABUI UX KOHCTPYHPOBAHHUS BCKPHIBACTCSI MEXAHU3M JIOTHYECKUX TTOCTPOSHUH,
BbIPa0ATHIBAIOTCS YMEHUs (POPMYIUPOBaTh, 00OCHOBBIBATH U JOKA3bIBATH CYXK/CHUS, TEM CAMBIM Pa3BUBACTCS
JIOTUYECKOe MblluieHHe. MaTteMaTHKe MPUHAIICKUT BeLyiias poJib B ((OPMHUPOBAHUH aJITOPUTMHIECKOTO
MBIIIICHHUSI, BOCIIUTAHUN YMEHHS AEHCTBOBATH 110 33IaHHBIM AJITOPUTMAM U KOHCTPYHPOBATh HOBBIE.

B xo71€ pemienuns 3a1a4 OCHOBHOW y4eOHOMU JAEATSIbHOCTH HA YPOKAaX MATEMATHKH Pa3BUBAIOTCS TBOPUECKAS U
MPUKJIaIHAS CTOPOHBI MBIIUICHHS. VICIONBb30BaHHE B MATEMATHKE HAPSTY C €CTECTBEHHBIM HECKOIBKIX
MaTEeMAaTHYECKUX A3bIKOB JaeT BO3MOXXHOCTh Pa3BHBATh y YUAIIUXCS TOYHYIO, SKOHOMHYIO U HH)OPMATHBHYIO
YCTHYIO U ITUCbMEHHYIO pedb, yMEHUE OTOUPATh HAUOOJIEE OIXOIAIINE I3bIKOBBIC (B YACTHOCTH, CHMBOJIMYECKUC U
rpaduyeckue) cpeacTaa.

Maremarnueckoe 00pa3oBaHie BHOCHT CBOM BKIJIAJ B pOPMHUpPOBaHHUE 0OIEi KyIbTyphl uenoBeka. EE
HEOOXOIUMBIM KOMIIOHEHTOM SIBIIIETCSI 00IIee 3HAKOMCTBO C METOIaMH I0O3HAHHS JEHCTBUTEILHOCTH, YTO
BKJIFOYAET MOHUMAHHUE IHATIECKTHYECKOM B3aUMOCBSI3H MaTEMATHKH U ISWCTBUTEILHOCTH, PEICTABICHUE O
IpeIMEeTe U METO/IC MATEMATHKH, €r0 OTJIIMYUAX OT METOJOB €CTECTBEHHBIX M 'YMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX MPUMEHEHHS MATEMATHKH JJISI PELICHUS] HAYYHBIX U MPUKJIAHBIX 3a/1a4.

W3ydyeHnue MareMaTHKH CIIOCOOCTBYET ICTETHIECKOMY BOCITUTAHHIO Y€IOBEKA, IOHUMAHUIO KPACOTHI U
U3AIIECTBA MATEMATUIECKUX PACCY)KICHUN, BOCIIPUSATHIO TCOMETPUUSCKUX (DOPM, YCBOCHHIO HICH CHMMETPHU.
V3yueHre MaTeMaTHKU pa3BUBACT BOOOPaKECHHUE, IPOCTPAHCTBEHHbIC MPEICTABICHHS.

VicTopust pa3BUTHS MATEMATHYSCKOTO 3HAHUS AT BO3MOXKHOCTh MOMOJHHUTH 3a1ac HCTOPUKO-HAYYHBIX 3HAHUN
HIKOJIBHUKOB, C(OOPMHUPOBATH y HUX MPEACTABICHUS O MATEMATHKE KaK 4acTU 0OIIEUeT0BEYECKOM KYIbTYPHI.
3HAKOMCTBO ¢ OCHOBHBIMH HCTOPHYCCKMMH BEXaMH BOSHUKHOBEHHUS M PA3BUTHS MaTeMaTHUSCKON HAYKH,
Cyap0aMu BEJTUKUX OTKPBITHI, HMEHAMHU JIIOACH, TBOPUBIIMX HAYKY, IOJDKHO BOWTH B MHTCIUICKTyaIbHBIN Oarax
Ka)JIOT0 KyJIBTYPHOT'O YeJIOBEKa.

JII/I‘IHOCTHI)IC, METANIPEAMETHBIC M IIPEAMETHBIC PE3YJIbTAThI 0CBOCHUA

CoIepKaAaHUA Kypca
IIporpamma oOecrneyrBaeT JOCTHIKEHHE CIEAYIOIIUX pe3ylbTaTOB OCBOCHHS 00pa3oBaTelbHOU
MporpamMMBbl OCHOBHOTO 0011Iero 00pa3oBaHUS:
JAUYHOCMHbLE.!
1) ¢opmupoBaHHE OTBETCTBEHHOIO OTHONIEHHS K YyYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
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o0ydJammuxcsa K CaMOpPa3BUTHIO M caMOOOpa30oBaHWI0O Ha OCHOBE MOTHBAIIMH K OOyYEeHHIO H TIO
3HaHWIO, BBIOOPY JalbHeWIIero oOpa3oBaHus Ha 0a3e OPHUEHTHUPOBKH B Mupe mnpodeccuin u
npodeccuoHaNBHBIX TPENNMOYTEHUH, OCO3HAHHOMY IMOCTPOSHHIO MHIWBHAYAaJbHOW 00pa3oBaTeNbHOU
TPaeKTOPHUHU C YIETOM yCTOWUHUBEHIX IMO3HABATEIBHBIX HHTEPECOB;

(hopMHpOBaHHE MEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U 0OIIECTBEHHON MPAaKTHKH;

¢bopMupoBaHNE KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHWM M  COTPYJHHYECTBE CO
CBEPCTHMKAaMH, CTaplIMMH W MIAJIIUMH B 00pa3oBaTeNbHOH, OOINECTBEHHO II0JIE3HOH, ydeOHO-
UCCJIEN0BATENbCKOW, TBOPYECKOH M IpYrux BUAAX [E€ATEIbHOCTH;

yMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTb CBOM MBICJIM B YCTHOW M NMUCHMEHHON peuYH, MOHHMATh
CMBICJI IOCTABJICHHOW 3a/lauM, BEICTPAUBATh apTYMEHTAIUI0, IPUBOJIUTH NPUMEPHl U KOHTPIPHUMEPHI;
KPUTHYHOCTh  MBIIUJICHUS, yMEHHE  paclo3HaBaTh JOTHYECKHM HEKOPPEKTHHIE BBICKA3bIBAHUS,
OTINYATh TUIIOTE3Y OT PaKTa;

KpPCaTUBHOCTh MBINIUICHNUS, HHUIINATHBA, HAaXOIYHWBOCTh, aKTUBHOCTH INPH PEMICHHH T'€OMETPUUECKHUX
3anad;

YMEHHE KOHTPOJHUPOBATH MPOIECcC U Pe3yNbTaT YIeOHOH MaTe MaTHUECKOI AeATEIbHOCTH;

CIIOCOOHOCTh K SMOLNHOHAIBHOMY BOCIPHATHIO MAaTEeMaTHYECKHX OOBEKTOB, 3aJad, pEUICHUH,
paccyXaeHul;

Memanpeomemuble:

YMCHUE CaMOCTOATCIBbHO IIJIAHUPOBATH AaJbTCPHATHUBHBIC IMYTHU JOCTUKXCHUA ueneﬁ, OCO3HAHHO
BBIOMpAaTh Hanbosee 3 PeKTUBHBIE CIOCOOBI pelIeHHs yUeOHBIX U MIO3HABATENBHBIX 3ajay;

YMEHHE OCYIICCTBIISITH KOHTPOJIb MO PE3YIbTATy M MO CIOCO0Y ACHCTBHUS HAa yPOBHE MPOU3BOJIBHOTO
BHUMAaHHUA U BHOCHUTH HeO6XOI[I/IMI)Ie KOPPEKTHUBBI,

YMEHHE aJeKBAaTHO OIEHHWBATh NMPaBHJIBHOCTHh HJIM OMHOOYHOCTH BHINOJHEHUS yueOHOW 3amadu, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBCHHBIC BO3MOXHOCTH €€ pEIICHHUS;

O0CO3HAaHHOE BIIaJICHUE JOTUYCCKUMH ACUCTBUAMH ONpeeSIe HUsI MOHATHH, 0000IIeHNS, YCTAHOBICHUS
AHAIIOTUH, KiIacCHpHUKAIUH Ha OCHOBE CaMOCTOATCIHHOTO BBIOOpAa OCHOBAaHHMUW M KPHTCPHUEB,
YCTaHOBIICHUS POTOBUAOBEIX CBS3CH;

YMEHHE YCTAaHABIUBATh IPUINHHO-CICACTBEHHBIE CBSI3H, CTPOUTH JOTHIECKOE pacCyKICHHE,
YMO3aKJIHOYCHUEC (I/IH}IyKTI/IBHOe, ACAYKTUBHOC U IO aHaHOFI/II/I) U BBIBOJKI,

YMEHHE CO3]]aBaTh, IPUMEHSITH U MPe0OPa30BbIBATH 3HAKOBO -CUMBOJIUYECKHUE CPECTBA, MOAEIU H
CXCMbI OJid pE€HICHUMA yqe6H1>1x U IIO3HABATCJIIbHBIX 3aJa4,

YMEHHUE OpraHU3O0BLIBATH y‘-IC6HOC COTPYAHHUYECTBO U COBMECTHYIO ACATCIBHOCTL C YUUTCICM U
CBEPCTHUKAMH: ONpPENENATh IeJH, paclupeaceisiTh QYHKIUH U POJU yYACTHHUKOB, 0Om[ME CIOCOOBI
paboThl; ymMeHue paboTaTh B Tpylme: HaXOAUTh OOlIee pelieHHWe M pa3pemaTh KOHQGIHMKTH Ha

OCHOBE COTJacoBaHHUS MO3MOMA M yd€Ta HHTEPECcOB; CIylaTh MapTHEPA; ¢hopmynupoBaTh,
apryMEeHTHPOBATh " OTCTaWBaTh cBOE
MHEHHUE;

dbopMupoBaHHMe M pa3BUTHE Y4eOHOW M OOIIEMOJB30BATENbCKOH KOMIIETEHTHOCTH B 00JacTH
UCIOJIB30BAaHHS MHPOPMAIIMOHHO-KOMMYHHKAUOHHBEIX TexHooruil (MKT-koMmneTeHTHOCTH);
NepBOHAYaNbHBIC MPEJCTABICHUSA 00 HIEAX M O METOAaX MaTeMAaTHKH Kak 00 yHHBepCalbHOM
A3bIKE HAYKHW M TEXHUKH, O CPEACTBE MOJACIMPOBAHUS SBJICHUI U MPOLECCOB;

yMeHHE BHIETh MaTeMaTHYECKyI 3aJadyy B KOHTEKCTe NpPOOJEMHOW CHUTyalluh B JPYyTHX
JUCLHUILIMHAX, B OKpYXalollel XU3HU;

yMEHHE HaXOJHUTh B pa3JIMUYHBIX HCTOYHUKAX HH}opmManuio, HEOOXOTUMYIO JUIsL  peleHus
MaTeMaTHYeCKHX npoOiieM, M TNpPEACTaBIATh €€ B MNOHATHOH (opMe; NPUHUMATH pelIeHHE
B YCJIOBUSAX HEIOJHON U U30BITOYHOMN, TOYHOW U BEPOSITHOCTHOH MH(OpMaLIHH;

yMEHHE MOHHMMATh ¥ HCIOJIb30BAaTh MATEMaTHYECKHE CPEACTBa HATJSIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBl U [p.) NI WILTIOCTPALMH, HHTEPIPETALHH, apTyMeHTAUH;

YMEHHE BBIJBUIaTh THIOTE3bl NPU PENICHHH Yy4eOHBIX 3aJad M HOHMMAaTh HEOOXOIHMMOCTH HX
HPOBEPKH;

yMEHHE NPUMEHATh WHIAYKTHBHBIE M JEOyKTHBHBIE CIIOCOOBI pacCyXJCHHH, BUACTh pa3IUYHbIC
CTpaTeruy pelieHus 3ajady; NOHMMaHHWE CYUIHOCTH alNrOPUTMHYECKHX IMPEANHCAHUNH W yMeHHe
JIeHCTBOBATh B COOTBETCTBHH C MPEJIOKEHHBIM aJIr0PUTMOM;

yMEHHE CaMOCTOSTENbHO CTaBHUTh I€JU, BHIOMpPATh M CO3[aBaTh alNrOPUTMBI IS  pELICHHS
y4eOHBIX MaTeMaTHYeCKUX MPOoOiIeM;

yMeHHE I[UIAHUPOBATh M  OCYIIECTBISATH JAESATENbHOCTb, HANpaBICHHYIO Ha peEUIeHHe 3ajaad
HCCIEeJOBATENBCKOTO XapaKTepa;

npeomemHule:

OBJaJeHHE 0A30BHIM NMOHATHHHBIM allapaToM II0 OCHOBHBIM pa3jielaM COJEp)KaHus; IpeJcTaBIcHHE
00 OCHOBHBIX M3y4YaeMbIX MOHATHAX (YHCIO, TeoMeTpHueckas ¢(uUTypa) Kak BaKHEHIIUX
MaTeMaTHYECKHX MOJIENIAX, MO3BOJISAIOMINX ONMKUCHIBATh M U3Y4YaTh PeajbHbIE NMPOIECCH U SBICHUS;
yMeHHe paboTaTb C TEOMETPHYECKHMM TEKCTOM (aHanu3upoBaTh, H3BJIEKATh HEOOXOIUMYIO



HH(pOpPMALHMIO), TOYHO ¥ TIPAMOTHO BBIPaXaTb CBOM MBICIM B YCTHOH M NHCBMEHHOH peuH
C NPUMEHEHHEM MAaTEMaTHYeCKOH TEPMHHOJOTMH M CHMBOJIMKH, HCIIOJIb30BaTh pa3iMyYHBbIE S3BIKH
MaTeMaTUKH,  NPOBOAMTH  KiaccHpUKauu,  JOTHYeCKHe  OOOCHOBAaHMSA,  J0OKa3aTelIbCTBA
MaTeMaTHYECKUX YTBEPXKICHHIH;

3) oBnazeHHe HABBIKAMH YCTHBIX, IHCHMEHHBIX, HHCTPYMEHTAIbHBIX BBIUMCICHHN;

4) oBIajcHHE TEOMETPHUYECKHM S3BIKOM, YMCHHE HCIIOIb30BAaTh €ro i ONHCAHHS IPEAMETOB
OKpYJKamIiero MHpa, pa3sBUTHE NPOCTPAHCTBEHHBIX INPEACTABIEHHH M  HM300pa3sUTENbHBIX
YMEHHUMH, TpHoOpeTeHne HaBBIKOB T€OMETPHUECKUX MOCTPOEHUN;

5) ycBOoeHHE CHCTEMAaTHYCCKMX 3HAHHHA O MIOCKMX (GHUrypax M HX CBOHCTBaxX, a TakXke Ha HArIAJHOM
YPOBHE — O HPOCTEHIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHE NMPUMEHATHh CUCTEMAaTH4YEeCKHE 3HAHUS O
HUX JUIS pELICHUS TeOMETPUUECKUX M NPaKTHUECKHUX 3a/1ay;

6) yMmeHHe HM3MEpATH IJIUHBI OTPE3KOB, BEIUYHMHBI YIIIOB, HCIOJNB30BATh (OPMYJIBl s HAXOXKICHHUS
NepUMEeTpOB, IUIOManed u 00BEMOB reoMeTpUIECKUX QUTYP;

7) yMEHHE MPUMEHSATh W3yYCHHBIC MOHITHS, PE3yIbTAaThl, METOIBI AJS PEIICHHS 33434 MPAaKTUYECKOTO
XapakTepa M 3aJay M3 CMEXHBIX NUCHUIUIMH C HCIIOJB30BAaHHEM NpPU HEOOXOIUMOCTH CHPaBOYHBIX
MaTepHajoB, KaJbKYJIATOPA, KOMIBIOTEPA.

[lnanupyemble npeaIMeTHbIE Pe3y/bTaThl H3Y4eHHUsI Kypca reomerpuu B 7-9
KJaccax.

Harnsanas reomerpust
BeinyckHUK HayyuTCs:
1) pacmo3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJIEISIX M B OKPYIKAFOIIEM MUPE IIOCKUE U IIPOCTPAHCTBEHHBIC
reoMeTpHYECcKUe GpUrypbr;
2) pacmo3HaBaTh pa3BEPTKH KyOa, IPSIMOYTOIBHOTO MApalIeNeue/[a, MPAaBUIBbHON TUPAMUIbI, [IMIHHIPA 1
KOHYyCa;
3) ompenensTh Mo TUHEHHBIM pazMepaM pa3BEPTKU HUTYpPbI THHEHHBIE pa3Mepbl caMoi GUTYPBI 1 HA06OPOT;
4) BBIMUCIATH 00BEM NPSIMOYTOJIBHOTO MapajuIeNeIHIIe A,
Buinycknux nonyuum 603moiCHOCHb!
5) ewiuucnams 00vEMBL NPOCMPAHCMEEHHBIX 20MEMPUHECKUX QUeYp, COCMAGIEHHbIX U3 NPAMOY2ONbHBIX
napanienenunecos;
6) yenyoumv u pazeums npedcmasnerus 0 NPOCMPAHCIMEEHHBIX 2e0MEMPULECKUX husypax;
NPUMEHAMb ROHAMUE PA36EPMKU OIS GLINOJIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue Gpurypsl

BoinyckHUK HayduTes:

1) moNB30BATHCS A3BIKOM TEOMETPHH ISl OMTUCAHMUS MPEIMETOB OKPYXKAIOIIETO MHPA M UX B3AUMHOTO
PacIONIOKEeHHUS;

2) pacmo3HaBaTh U H300pakaTh Ha YePTEkaxX M PHUCYHKaX reoMeTpHIecKre GUrypbl U UX KOHPUTYpauy;

3) HaxoAuTh 3HAYEHHUS JUTMH JIMHEHHBIX 3JIEMEHTOB (DUTYP U MX OTHOIICHUS, TPaJyCHyI0 Mepy yriioB oT 0 o 180°,
MPUMEHSIS OTIPEIeIICHUsI, CBOMCTBA M IPH3HAKH (DUTYpP U UX 3JIEMEHTOB,
oTHoIeHKs Guryp (paBeHCTBO, T0100KE, CUMMETPHH, TIOBOPOT, MapauIeIIbHBINA IIepeHOcC);

4) onepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU F€OMETPHYCCKHUX DHUTYD;

5) omnepupoBaTh C HadaJbHBIMH TOHATHSMH TPUTOHOMETPHH M BBINONHATH JJICMEHTApHbIC ONEpald Haj
(DYHKIUSIMH YTJIOB;

6) pemraTh 3aa4M Ha JOKA3aTEIBCTBO, OMUPASICh HA M3YYCHHBIC CBONCTBA GUTYD W OTHOIICHUH MEKIAY HUMH H
MPUMEHSIS U3yYCHHBIE METO/IBI I0KA3aTENIbCTB;

7) peuiath HECIIOXKHBIC 331a4K HA TOCTPOCHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHHUS C MOMOIIIBIO
UUPKYJS U JIMHEUKU;

8) pemath MIAHUMETPUUECKHE 38Ja491 HA HAXOXKICHUE TCOMETPHICCKHUX BEITMUIHH MO 00pasiaM Hitn

EU'I]"OpI/ITMaM, pemaTI) HpOCTeﬁHIHe l'IJ'IaHI/IMeTpI/I‘ICCKI/Ie 3a4a44 B HpOCTpaHCTBC.
9) wu3BJIEKaTh HHPOPMALMIO O FTEOMETPHICCKHUX (HHUrypax, NPEICTABICHHYIO Ha YepTekKaX B SBHOM BHIC;
10) HpI/IMGHHTL 151 pCIHeHI/ISI 3aga4 FeOMGTpI/I‘{eCKI/IC (baKTBI, cCJIin YCJ'IOBI/IH ux HpI/IMeHeHI/IH 3a1aHbI B HBHOf/i
dopwme;

Bulnycknuk noayuum 603MONCHOCMb !
11) osradems memoodamu pewenus 3a0ay HA 6bIYUCICHUSL U 00 KA3AMELbCMEA. MENnoOOM Om
nPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedopa 6aPUAHTNOE U MEMOOOM 2eOMeMmPUYeCKUX



Mecm mouex;

12) npuobpecmu onvim npumenenus aieebpauiecko2o u mpucoHOMempuyecko2o annapama u uoei
0B8UMNCEHUSA NPU PeUleHUU 2eOMemPULeCKUX 3a0au;

13) osrademov mpaduyuoHHoU cxemoll pewenus 3a0a4 Ha o CMpoenie ¢ NOMOWbIO YUPKYIA U
JNUHEUKU: AHAIU3, NOCMPOeHUe, 00KA3AMelbCME0o U UCcaiedosanue;

14) nayuumovcs pewams 3a0auu HA NOCMPOEHUE MEMOOOM 2e0MEMPULECKO20 MeCmd MOoYeK U
MeMooom nooobus;

15) npuobpecmu onvim ucciedo8anus c60UCME NAAHUMEMPUYECKUX PUSYDP C NOMOUbIO
KOMNbIOMEePHLIX NPO2PAMM;

16) npuobpecmu onwvim ewvinoanenus npoekmos no memam: «leomempuueckue npeobpazoeanus Ha
naockocmuy, «Ilocmpoenue ompe3xos no popmyney;

17) HayuuTbhCS HCMOJB30BaTh CBOMCTBA F€OMETPUYCCKUX (GUTYD IS PEIICHUS THUIOBBIX 3aad, BOSHHKAIOIINX B
CHUTYaLUsIX OBCEHEBHON JKM3HH, 3a1a4 MPaKTHISCKOTO COJePIKaHus.

OTHomeHus

BBITyCKHUK HAYIUTCSL:
l)omepupoBats Ha 6a30BOM YpOBHE HMOHSTHSIMH: PAaBEHCTBO (QHTyp, paBHBIE (DPUTYPHI, pABEHCTBO TPEYTOJHEHUKOB,

NapajuIeNIbHOCTD HPSIMBIX, MEPICHIUKYISIPHOCTh MPSIMBIX, YIJIBI MEXAY MPSIMBIMH, HEPIEHIUKYISp, HaKIOHHAS,
MIPOCKITHSL.

Buinycxkuux nonysum 603mM0ocHoCmb !
2)UCII0NB30BATh OTHOIICHUSI JJISI PEIICHHUS IPOCTEHINNX 3a/1a4, BOHUKAIONIUX B PEATbHOM JKI3HH.

I'eomeTpuuecKue MOCTPOEHHs
BeimmyckHuK HayuuTCs:
1)u300pakaTh THIOBBIE TIOCKHE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKU H C MTOMOIIHIO HHCTPYMEHTOB.
Buinycknux noxyuum 603Mo#CHOCMb.!
2)BBIIONHATH POCTEHIIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIMMBIC B PEabHOI KU3HH.

I'eomeTpuyeckne npeodpazoBaHus
BrinyckHUK HayyuTCs:
1)cTpouts Gurypy, CAMMETPUYHYIO JaHHOH (PUType OTHOCHTENBEHO OCH U TOYKH.
Buinycxuux nonysum 603moocHocmy:
2)pacro3HaBaTh IBIDKCHHE 0OBEKTOB B OKPYKAIOIIEM MHPE; CHMMETPHIHBIC (DUTYPBI B OKPYIKAIOLIEM MHpE.

H3mepeHne reoMeTpH4ecKHX BeJTHIHH

BeimmyckHuk HayuuTCs:

1) wucnonb30BaTH CBOMCTBA U3MEPEHHUS JUTHH, IUIOIIAICH 1 YITIOB IIPU PELICHUHU 3a]1a4 Ha HaXO0XKJICHHUE JTHHEI
OTpe3Ka, [UTMHBI OKPYKHOCTH, JJIMHBI JIyTH OKPYKHOCTH, TPayCHOIl MepHI yIia;

2) BBIYKCIATH JUTAHBI IMHEWHBIX SIIEMEHTOB (PUTYP U MX YTIIBL, HCTIONB3YS (GOPMYITBI [UTHHBI OKPYKHOCTH U JTHHBI
JIYTH OKPY)KHOCTH, (hOopMyJIbI Iutomanei puryp;

3) BBIYHCIATH IUIONIA M TPEYTOIBHUKOB, MPSMOYTOIFHUKOB, APAIICIIOTPAMMOB, TPAIEIHi, KDYTOB U CEKTOPOB;

4) BBIYHCIIATH [UTHHY OKPY)KHOCTH, JUTHHY TyTH OKPYXHOCTH;

5) pemath 3a1auK Ha TOKA3aTEIBCTBO C MCIOJIB30BAaHHEM (DOPMYIT [UTHHBI OKPY)KHOCTH U JUTHHBI IyTH OKPY>KHOCTH,
(hopmyn romanei Gpuryp;

6) pelaTh MPaKTHYECKUE 33/1a4H, CBA3aHHBIC C HAXOXKICHHEM FeOMETPHYECKUX BEJTMYNH (UCIIONIB3YS TIPH
HE00XOJMMOCTH CIIPABOYHHUKN M TEXHUUECKHE CPEACTBA);

7) BBIIOJHATH U3MEPEHUE JJIMH, PACCTOSHUI, BEJIMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JUIsl K3MEPEHHUHI JUTUH 1
YTJIOB;

8) mnpuMeHATH GOPMYITBI IEPUMETPA, TUIOMIAAN U 00heMa, TIIONIA N TIOBEPXHOCTH OT/IETbHBIX MHOTOTPAHHUKOB
NP BBIYUCIICHUSIX, KOT/a BCE JaHHBIC UMEIOTCS B YCIIOBHH;

9) npumensTs Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKHIE COOTHOIICHUS JIJIs BBIYHCIICHUS [UTHH,
PacCTOSHUH, IIIOWAJEH B IPOCTEUIINX CIIydasiX.

BoinyckHux nonyuum 03moxiCHOCHb:
10)sbruucaams nrowadu gueyp, cOCmasieHHblx U3 08yX uiu 601ee nPAMOYy20IbHUKOS, NaAPAIIel02paAMMO8,
mMpeyeoNbHUKO8, Kpyed U CeKmopa;
11)sviuucaams naowaou MHO20Y20NbHUKOS, UCHOAb3YS OMHOWEHUS PAGHOBETUKOCMU U PABHOCOCMABIEHHOCMU,
12)npuobpecmu onvim npumenenust areedpaudecko2o u mpueo HOMEmMpUu4ecKko20 annapama u uoel 0GUNCeHUs.



npu peuieHuu 3a0a4 Ha 8blYUCIeHUe NA0WAdell MHO20Y201bHUKOS.
13)sbluucaame paccmosnus Ha MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSX, NIOWAOU 6 NPOCMETUUX CILYYASX,
npUMeHAMb POPMYIbL 8 RPOCMEUUUX CUMYAYUAX 8 NOBCEOHEBHOU HCUSHUL.

KoopauHaTtbi
BEITyCKHUK HAYyIHUTCS:
1) BBIYMCIATH AJIMHY OTPE3Ka MO0 KOOPIUHATAM €r0 KOHIIOB; BHIYUCIIATH KOOPAUHATHI CEPEIMHBI OTPE3Ka,
2) UCmosb30BaTh KOOPAUHATHBIN METOJ ISl H3YUEHUS CBOUCTB MPSIMBIX U OKPY)KHOCTEIH;
3) ompenensaTs NPUOIMKESHHO KOOPAMHATHI TOUKHU 110 €€ M300paKEHUIO Ha KOOPIHHATHOM TIOCKOCTH
Buinycknux noxyuum 603M0ACHOCHb.!
4)  osenademv KOOPOUHAMHBIM MEMOOOM PelieHis 3a0al Ha BbIYUCLeHILE U OOKA3AMETbCIMEO;

5) npuobpecmu ONLIM UCNONL308ANUS  KOMNLIOMEPHBIX NPOSPAMM OJiA AHANU3A YACHHBIX CYYdes
83AUMHO20 PACHONOIHCEHUS OKPYICHOCMEU U NPAMBIX,
6) npuobpecmu Onvlm GbINOIHEHUSI NPOEKMO8 Ha memy «lIpumenenue KoopouHamnozo memooa npu pewenuu

3a0a4 HA BbIYUCTIEHUE U 00KA3AMENbCINEO .

Bekropsl
BrinyckHUK Hay4uTCs:

1) omepupoBath ¢ BEKTOpaMH: HAXOIUTh CyMMY U Pa3HOCTH JBYX BEKTOPOB, 3aIaHHBIX T'€OMETPHUUYCCKHU, HAXOIUTh
BEKTOD, PaBHBII IIPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YHCIIO;

2) HaXOAWTH IJIs BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU: JUTHHY BEKTOpa, KOOPIMHATHI CYMMBI U Pa3HOCTH JBYX U OoJIee
BEKTOPOB, KOOPIMHATHI IIPOM3BEACHHS BEKTOpa Ha YUCIIO, IPUMEHSS IPH HEOOXOMMOCTH COUETATEIBHBIH,
MEPEMECTUTEIBHBIN U PACIIPENEINTEIbHBIN 3aKOHBI;

3) BBIUHCIATH CKALIPHOE IIPOU3BEICHIE BEKTOPOB, HAXOAUTH YTOJI MEXY BEKTOPAMH, YCTAHABIUBATh
HNEPIEHANKYISPHOCTD IPSIMBIX.

Buinycxuux nonyuum eozmooicnocms:

4) osnademv 6eKMOPHLIM MEMOOOM OISl pEUteHUs 3a0ay HA GbIYUCTEHUE U OOKA3AMENbCMEO;

5) npuobpecmu onvim evinonnenus npoexkmog na memy «llpumenenue 6ekmopHo20 Memooa npu peueHuu
3a0ay4 Ha 6blYUCIEHUE U O0KA3AMENbCMBON.

TpeOoBanus K ypoBHIO NOATOTOBKH y4yammxcs 7 Kjacca

Honswcnbl 3Hamv/nonumams: onpeielicHUe TOUKU, IPAMOIL. oTpe3Ka, dyda, yriia; eIUHUIBI U3MEPEHUS OTPE3Ka,
yIia, OIPEEIICHUE BEPTUKAIbHBIX U CMEKHBIX YIJIOB, UX CBOMCTBA; PIpPEIEICHUE NEPIECHIUKYJISAPHBIX MPSIMBIX;
OIPEJCIICHUE TPEYrOJbHMKA, BUABl TPEYrOJIbHUKOB, IIPU3HAKM PAaBEHCTBA TPEYrOJbHUKOB, CBOMCTBA
PaBHOOEIPEHHOTO TPEYTOJbHUKA, ONPENENICHNE MEIUaHbl, OMCCEKTPUCHI, BBICOTHI; OIPEIEICHUE IMapauieIbHBIX
HOpPsSMBIX, HX CBOICTBa U NMPHU3HAKHU; COOTHOLIEHNE MEXAY CTOPOHAMHU M yIIaMU TPEYrOJIbHHUKA, TEOPEMY O CyMMeE
YTJIOB TPEYrOJAbHUKA; ONPEEICHUE IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, €0 CBOMCTBA U MPU3HAKU.

Honscnsl ymems: 0003Ha4YaTh TOUYKH, OTPE3KHM M TPSIMBIE HA PHUCYHKE, CPAaBHUBATH OTPE3KHM M YIJBI, C MOMOIIBIO
TPaHCIIOPTHpPa MPOBOIUTH OMCCEKTPHCY YIia; N300pakaTh MPSIMOM, OCTPBIH, TYIOW M Pa3BepPHYTHIH YITIbI, H300paxaTh
TPEYTrOJIbHUKA M HAaXOJWTh HMX IIEPUMETP; CTPOUTH OHCCEKTPHCY, BBICOTY M MEAMAaHy TPEYTOJBHUKA; JIOKa3bIBaTh
NPU3HAKM PAaBEHCTBA TPEYrOJIHUKOB; IIOKa3blBaTb HAa PHUCYHKE Iapbl HAKPECT JIEKAIIUX, COOTBETCTBEHHBIX,
OJITHOCTOPOHHUX YIJIOB, JOKa3blBaTb MPHU3HAKU NAPAJLIEIbHOCTU JBYX IPSMBIX; JOKA3bIBATH TEOPEMY O CYMME YIJIOB
TPEYroJIbHUKA; 3HATb , KAKOW YIOJl Ha3bIBAETCSl BHEILIHUM YITIOM TPEYTOJIbHUKA; IPUMEHATh PU3HAKY MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB K PELLIEHHUIO 3a/1a4; CTPOUTh TPEYTOJIbHUKY 110 TPEM 3JIEMEHTAM.

Jlonorcnbl 6nademsv Komnemenyusamu: NO3HABATENLHON, KOMMYHHUKATHBHOM, MHPOPMAIMOHHOH U pedIeKCHBHOM.

Cnocoowvl pewiams cnedyrougue HcU3HEHHO-NPAKmMUYEcKUe 3a0ayu: CaMOCTOSITENIBHO TNPHUOOpeTaTh M HPHMEHSTH
3HAHUS B Pa3MYHBIX CUTYyaIWsAX, paboTaTh B TPYyIMIax, apryMEHTHPOBATh W OTCTAMBaTh CBOIO TOYKY 3PEHHS, yMETh
CIyIIaTh APYTHX, U3BJEKaTh y4eOHYI0 MH(POPMAIMIO HA OCHOBE COIIOCTABHTEIHHOTO aHAM3a OOBEKTOB, ITOJIB30BaThCS
NpeIMETHBIM  yKa3aTesleM, SHIMKIONEIUeH ¥ CHPAaBOYHMKOM JUISl HAaXOXKACHUS WH(POPMAIMH, CaMOCTOSTEILHO
JIEHCTBOBATh B CUTYAIMSIX HEOIIPEIEIIEHHOCTH TIPH PEIIEHNN aKTyaJIbHBIX JUIsl HUX MPOOJIEM.

TpeGoBanus K ypOBHIO OATOTOBKH yyammxcs 8 kiacca

Jonsicuol 3namov/noHumams:

HauanpHble MOHATHS ¥ TEOPEMBI T€OMETPHH.

MHOTrOyronpHUKH. OKPY)KHOCTE M Kpyr. HarmsagHele mnpencTaBieHHss O TPOCTPAHCTBEHHBIX Telax: KyoOe,
napaenenurnese, npu3Me, IupaMuae, mape, chepe, konyce, mumuaape. Ipumepsr ceaenuit. [IpuMeps! pa3BepTok.
Tpeyronsauk. Teopema @aneca. Ilogobme TtpeyronbHHKOB; KoddduumeHnt momodbusa. Ilpm3naku momobus



TPEyTrOJIbHUKOB.
Teopema IIncaropa. IlpusHakn paBeHCTBA IPSMOYTOJIBHBIX TPEYTOIbHUKOB. CHHYC, KOCHHYC, TAHTCHC ¥ KOTAaHTEHC
OCTpOTO YIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U YIJIOB OT 0° o 180°; NIPUBEACHUE K OCTPOMY YIIIy.

3ameuaTenbHbIC TOYKH TPEYTOJIbHUKA: TOUKHU IIEPECCUCHHS CEPEIUHHBIX TIEPIIEHINKYIIPOB, OMCCEKTPHC, MEANAH.
YetsipexyronpHuK. [lapamienorpamm, ero CBOWCTBA M Mpu3HAKU. [IpIMOYTroNbHUK, KBagparT, poMO, MX CBOMCTBA U
npusHaky. Tpanenus, paBHOOEAPEHHAs Tpanenusl.

MHoroyroisHUKH. Beinmyknble MHOroyrosbHukd. CyMMma YIJIOB BBIIYKJIOTO MHOTOYTOJIBHUKA. BrucaHHblE U
OINKCaHHbIE MHOTOYTOJbHUKH. IIpaBUIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocts U Kpyr. Llentp, pammyc, nuamerp. [lyra, xopna. LleHTpanbHBINM, BIOUCAHHBIH yroj; BeIUYHHA
BIIMCAHHOTO yria. B3aumHoe pacnosoxeHue npsiMoil ¥ OKpY>KHOCTH, IByX OKpy»xHocTell. KacarenbHast u cexymias
K OKPYXXHOCTH, PaBEHCTBO KacaTelbHbBIX, IPOBEJEHHBIX W3 OAHOM TOUKH. MeTpUUecKHEe COOTHOLICHUS B
OKPY>KHOCTH: CBOICTBA CEKYIINX, KaCaTEJIbHBIX, XOP/I.

OKpy’KHOCTb, BIHCaHHas B TPEYTOJbHHUK, U OKPYXHOCTb, OIMCAHHAs OKOJO TPEYrolbHHUKA. BrucaHHbIE U
OIIMCaHHbIEC YETHIPEXyTOIbHUKH. BIIIICAaHHBIE 1 OITMCAHHbBIE OKPYKHOCTH MIPAaBHIIBHOTO MHOTOYTOJIbHUKA.
M3mepeHue reomeTpudyeckux BeaU4MH. J[JIMHa TOMaHOH, IEpUMETP MPSIMOYTOJIbHUKA.

[TonsTHe 0 MIOmann MWIOCKUX (Guryp. PaBHOCOCTaBIEHHbBIE U PABHOBEINKUE (DUTYPHI.

[Tnomans npsmoyronsHuKa. [Tnomans mapanienorpaMmma, TpeyroJabHUKA U TPANCIHN.

CBs13b MEXTy IUIOIMASIMH TTOJOOHBIX QUTYD.

I'eomerpuueckue npeodpazoBanust. Cummerpust ¢puryp. OceBasi ¥ LIeHTpaJIbHAs CHMMETPHUH.

Jondicnel  ymemp: TOTB30BAaThCS TEOMETPUYECKHM  SI3BIKOM UL ONMCAHUS MPEIMETOB OKPYXKAIOIIEr0 MHpa;
pacro3HaBaTh TeoMeTpuuecKie GUrypbl, pa3anyaTh X B3aHMHOE PACONIOKEHUE; N300pakaTh TeOMETpUYeCKHe (GUryphl,
BBIIIOJIHATE YCPTEXKU 110 YCIOBUIO 3adauv; OCYLICCTBIIATH npeo6pa3013aH1/I;1 (I)I/Il"yp. Boraucnares  3HaueHUS
T€OMETPUUECKUX BEIWYMH (JJIMH, YIJIOB, IJIOIIAAEH),B TOM YMCIE IJIS YIJIOB OT 0° o 180°% OTpEeJIeNATh 3HAYSHHUSI
TPUTOHOMETPUUYECKUX (YHKIMH MO 3aZaHHBIM 3HAYCHUSIM YIJIOB;, HAaXOAWUTh CTOPOHBI, YIVIBI M IUIOIIAIA
TPEYrOJNbHUKOB, JUIMHBI JIOMAHbIX, QYT OKPYXXHOCTH, IUIOIIAJIC OCHOBHBIX TreoMeTpuueckux ¢uryp u duryp,
COCTaBJICHHBIX U3 HUX.

PemmaTs reomerpruieckue 3a1adn, ONMUpasich Ha H3yYCHHBIE CBOMCTBA (DUTYP U OTHOIICHHH MEKAYy HUMH, TPUMEHSIS
JOTIOTHUTENbHBIE TTOCTPOCHHUS, alreOpandeckuil amnmapar, cooOpaxeHus cuMMeTpur. [IpoBoauTh HOKa3aTeNbHbIE
pacCyXIeHUSI IIpU PELICHHH 33/a4, WCIOJIb3ys HM3BECTHBIC TEOpeMbl. Pemiate mpocTeiiine IIaHIMETPHYECKHE
3a/1a4ud B IPOCTPAHCTBE.

Jonocnbl 6nademv Komnemenyuamu: yIeOHO-TIO3HABATENHLHON, IEHHOCTHO-OPUEHTUPOBAHHOMW, pPedIIeKCHBHOM,
KOMMYHHKaTUBHOH, HH()OPMALIHIOHHOMN, COLMAIBHO-TPYIO0BOM.

Hcnonvsoeams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOW 0eAMENbHOCHU U NOGCEOHEEHOT JHCUSHU:
JUISL OIMCAHMs PEAJIbHBIX CUTYalMid Ha S3bIKE T€OMETPHUHU; PAaCUETOB, BKIIOYAOIIUX IIPOCTEHIIINE TPUTOHOMETPUYECKUE
(hopMyJIBI, pELICHUS TEOMETPHYCCKHX 3a/ad C HCIIOJb30BAaHUEM TPHUTOHOMETPUH. PeIleHHS TPaKTHYECKUX 3aj1ad,
CBSI3aHHBIX C HAXOXKJIEHHMEM TEOMETPHYECKHX BEJIMYMH; MOCTPOCHHUH TeOMETPHYECKMMH WHCTPYMEHTaMM (JIMHEHKa,
YTOJILHUK, IUPKYJIb, TPAHCIIOPTHUP).

TpeGoBanus K ypOBHIO OATOTOBKH y4ammxcs 9 kiacca
Honscnel 3Hams/nonumamas:

Cnenyfol_une NOHATHA | BCKTOpP, CyMMa U Pa3sHOCTb BCKTOPOB; HNPOU3BCACHHUC BCKTOPA Ha YHUCJIO, CKAJIIAPHOC
MMPpOU3BEACHUE BCKTOPOB; CHUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC; TEOpEMa CHHYCOB H KOCHHYCOB; pPCIICHHUC
TPCYTOJIbHUKOB;, COOTHOIICHUE MCKAY CTOPOHAMHU U YyIjaMHU TpCYTOJIbHUKA. Onpe,ueneHI/Ie MHOTOYT'OJIbHUKA,
(hopMyJIBI ATMHBI OKPYXHOCTH, IUIOIIAAM KPYra; CBOMCTBA BIHCAHHOM M ONHCAaHHON OKPYXHOCTH OKOJIO
MPpaBHUJIbHOTO MHOTOYT'OJIbHUKA,; IMMOHATHC ABUKCHUA HA IJIOCKOCTHU: CUMMETPHA, napanﬂeanbIﬁ TIEPEHOC, ITOBOPOT.

Honodwcnvt ymemp: TONB30BATHCS TEOMETPUUECKUM SI3BIKOM JUISL OIMCAHMS NPEIMETOB OKPYKAIOILEro MHUPA;
pacrio3HaBaTh TreOMeTpuueckre (HUryphbl, pas3inyaTh HX B3aUMHOE PAaCIOJIOKEHHE, H300paXaTh TeOMETPHYCCKHUE
(bUTypBI; BRITIOHATE YEPTEKH 10 YCIOBHIO 33/1a4H1; OCYIIECTBISITE IIpeodpazoBanms Guryp. PacriozHaBaTh Ha uepTexax,
MOACIIX U B Opr)KaIOH.[Cﬁ 00CTaHOBKE OCHOBHBIE INPOCTPAHCTBCHHBIC TEJIa, 1/1306pa>1<aTL ux. B HpOCTGﬁmHX ClIyqasix
CTPOUTHL CCYCHUSA U PA3BEPTKU IMPOCTPAHCTBEHHBIX TECII. HpOBO,I[I/ITL onepanuu HaJl BEKTOpaMH, BBIYUCIATH JIMHY W
KOOpAMHATHl BEKTOpA, YroJl MEXAy BEKTOpaMH. BBIUMCIATH 3HAUYEHUS TeOMETpUYECKHUX BEIWYUH ()IJ'II/IH, YIJIOB,

TUIONIACH, OOBEMOB); B TOM uHMCJIE: [yl YIJIOB OT 0° no 180° ompenensaTh 3HAYCHHS TPUTOHOMETPHUECKHX
(yHKIMI IO 3HAYEHUIO OJTHOM M3 HUX; HAXOJUTh CTOPOHBI, YIJIBI U IIOIIAAN TPEYTOJIbHUKOB, JUTMHBI JIOMAHbIX, YT
OKPYXXHOCTH, IUIOIIAJe OCHOBHBIX TE€OMETpHYECKHX (uUryp W (QHryp, COCTABIEHHBIX M3 HHX. pELIaTh
TreOMETPUYECKHE 3aJadyl, ONHPAsCh Ha HM3YyYCHHbIE CBOWCTBAa (UIyp W OTHOIICHHH MEXAY HHMH, IPHUMEHS
JIOTIONTHUTEIbHBIE TOCTPOCHMS, alreOpandecKuii W TPUTOHOMETPHYECKHH ammapar, cuMMmeTpuro. IIpoBoauTh
JIOKa3aTeNbHBIE PAcCyXKICHUSl TPU PELIECHUM 3a/lad, MCIONb3ys M3BECTHBIE TEOPEMBI; pEIlaTh IpOCTEHIne
IUIAHUMETPUYECKHE 33]1a41 B IPOCTPAHCTBE.
Jonowcnbl enadems Komnemenyuamu:
- uH(OPMAIMOHHOH;
- KOMMYHMKaTHBHOM;



- MaTeMaTHYeCcKOH, IOJpa3yMEBaIOMIEH, 4YTO Yydalldecs yMEIOT HCHOIb30BaTh MAaTeMaTHYeCKHe 3HAHHA,
apupMeTHIECKNH, anreOpandecKuil anmapar Ui OIHUCAHMS U PELICHHS MPOOIEeM pearbHON KHU3HHU, TPAMOTHO
BBITIOJTHATh AITOPUTMUYECKUE NPEANHCAHUA ¥ MHCTPYKIMH Ha MaTeMaTHYeCKOM MaTepHaie, MOJIb30BaThCs
MaTeMaTHUeCKUMH (opMylIamMu , MPHUMEHATh NpruoOpeTeHHble anredpamdyeckue mpeoOpa3oBaHUS U
(yHKIIMOHATbHO-Tpa(UIECKHe IPEACTABICHUS IS ONMCAHNA U aHAIN3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIINX B
OKPY’KaIOIIEM MUPE U B CMEXHBIX IIPEIMETAX;

- COUMAJBbHO-JIMYHOCTHOM, MOJpa3yMeBaroNel, 4YTO yJalinecs BIIaJCIOT CTUIIEM MBIIUICHHS, XapaKTEePHBIM IS
MaTeMaTHKH, ero abCTpaKTHOCTHIO, JOKa3aTeIbHOCTBIO, CTPOTOCTHIO, YMEIOT IIPUBOJUTH apIyMEHTHPOBaHHBIE
paccykaeHusi, Jenarth JIOTMYECKHe OOOCHOBAHHBIE BBIBOJBI, IPOBOJUTH OOOOLICHUS M OTKPHIBATH
3aKOHOMEPHOCTH Ha OCHOBE YacCTHBIX IIPUMEPOB, SKCIEPHMEHTA, BBIJBHIaTh TUIOTE3bl, SICHO W TOYHO
BBIP@XKaTh CBOM MBICIIM B YCTHOH M TUCBMEHHOW peyu;

- oOmIeKyJIbTYypHOH, mOApa3syMeBalOIIEH, 4YTO Yydalmluecs MOHUMAIOT 3HAYMMOCTh MaTEeMaTHKH — Kak
HEOTHEMJIEMOM dYacTH OOIIeyenoBeYecKol KyIbTYpHI, BO3ICHCTBYIOMEH Ha Opyrue OOJIACTH KYJIBTYPHI,
MOHMMAIOT, YTO (OPMAIBHBIA MaTEMaTWYECKHH ammapaT CO3JaH W pPa3BUBACTCS C IIETBIO PAaCCIIUPEHHS
BO3MOXKHOCTEH €ro NMPUMEHEHHs K PEIICHHIO 3a/1ad, BOSHUKAIOINX B TCOPUH U IPAKTHKE, YMECIOT YMECTHO
HCIIONIh30BaTh MAaTEMATHUECKYIO CHMBOJINKY;

- IPEeAMETHO-MHPOBO33PEHUYECKOH, MOApa3yMeBaIOIIEH, YTO ydJaliuecs MOHMMAIOT YHUBEPCAIbHBIH XapakTep
3aKOHOB MAaTEeMaTHYECKOW JIOTMKH, MPUMEHHUMBIX BOBCEX OONACTAX YEIOBEYECKON AEATEIBHOCTH, BIAICIOT
NpUeMaMH IIOCTPOCHHUS M UCCIIEI0BaHUS MaTEMAaTHIECKUX MOJENEH MY PeIlIeHUH MPUKIIaJHbIX 3a1a4.

Hcnonvsoeams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOW 0€AMENbHOCIU U NO6CEOHEEHOU JHCUZHU:
Ul OMMMCaHusA  PCajlbHbIX chyauHi& Ha A3BIKC TCOMCTpUM; I Pacu€ToOB, BKIHOYAIOIINX HpOCTeﬁmHe
TPUTOHOMETPHYECKHE (OPMYJIbI; NMPU PEIIEHHH TE€OMETPUUYECKHX 3aJad C MHCIIONB30BAHMEM TPUTOHOMETPHH; IS
PpeHICHUA MPAKTUICCKUX 3a7a4, CBA3AHHBIX C HAXOXIACHUEM I'COMETPUICCKUX BECIIMIUH (I/ICHOJ’IL?,yH npu HeO6XO}II/IMOCTI/I
CIIPAaBOYHMKHM M TEXHHUYECKHE CPEJCTBA); MPH IOCTPOCHHH I'€OMETPHUYECKUMH MHCTPYMEHTaMH (JIMHEHKa, yroJbHUK,

LIUPKYJIb, TPAHCIIOPTHP).

Coaep:xanue Kypca reomeTpuu B 7-9 Kiaaccax

BexTopsl 1 KOOPAMHATHI HA MVIOCKOCTH

BekTopbl

[onsiTue BekTOpa, AEHCTBUS HAJl BEKTOPAMH, UCIIOJIb30BAHHE BEKTOPOB B (DM3HKE, PA3N0JNCEHUE BEKMOpa
Ha COCMAGAIoWUe, CKAIAPHOE NPoU3eeoeHuUe.

Koopaunatbi

OCHOBHBIC TIOHATHS, KOOPOUHAMBI BEKMOPA, pPACCMOsHUe Mmedcoy moukamu. Koopounamer cepedunvl
ompeska. Ypasuenus gueyp.

Ipumenenue 6exmopog u Koopounam OJis peuleHus NPOCMeUuux 2e0MempuiecKux 3a0a4.

HcTtopusa matemaTuKH. ['eomerprueckue Gpurypsl

@urypsl B reoMeTpHH U B OKPY KaI0LIeM MHpPe

I'eomeTpuueckas Gurypa. @opMupoBaHie NPeICTaBICHHH 0 METAIPEIMETHOM MOHITHU «pHUTYPay.

Touka, TUHUS, OTPE3OK, MpsAMas, JTyd, JJOMaHasi, IJIO0CKOCTb, YToJl, OMCCEKTpUCa yIila U €€ CBOIICTBA, BUIBI
YTJI0B, MHOTOYTOJIEHUKH, KPYT.

OceBasi cuMMeTpusi reomerpuieckux uryp. LleHTpanbHas CHMMETpHs TeOMeTpHYECKUX QUryp.

MHOroyroJibHuKHu

MHOrOyroJpbHHUK, €ro 3JIeMEHTHl W €ro CBOHCTBa. Pacmo3HaBaHHE HEKOTOPBIX MHOTOYTOJIBHHKOB.
Buinyknvie u nesvinyxavie mMnozoyzonvruxu. IlpaBUIbHBIE MHOTOYTOJIBHUKH.

Tpeyromsuukn. BpicoTa, Menmana, OucceKkTpuca, CpeiHssl JHHUS TPEyrojbHUKA. PaBHOOEApEHHBIN
TPEYTOJNbHUK, €r0 CBONCTBA U MNpPHU3HAKH. PaBHOCTOPOHHMI TpEeyronbHUK. [IpSAMOYTrONBHBIA, OCTPOYTOJIBHBIN,
TYNOYTONBHBIA TPEeyroabHUKY. BHelHue yrisl TpeyronsHuka. HepaBeHCTBO TpeyroabHHKA.

YetsipexyronpHuky. IlapamienorpaMM, pomO, NpsIMOYTOJbHUK, KBaJpaT, Tpamrelys, paBHOOeIpeHHas
Tpanerust. CBoiicTBa M MPU3HAKY MapajiesiorpaMMa, poMoa, IpsAMOyTroIbHUKA, KBaIpara.

OKpYKHOCTb, KpPYyr

OKpYXHOCTb, KPYT, UX 3JIEMEHTHI U CBOIMCTBA; IEHTPAJIbHBIEC U BIMCaHHbIe YIibl. KacaTensHast u cexywas
K OKPYXXHOCTH, UXx c60oticmeéd. BIricaHHBIE U ONHCAaHHBIE OKPY)KHOCTH JUIS TPEYTOJBHUKOB, Yemblpexy2oibHUKOS,
NPAUNILHBIX MHO20Y20TbHUKOS.

I'eomeTpuyeckue ¢purypsl B npocTpaHcTBe (00beMHbIe Tesa)

Mnocoepannux u eco anemenmsl. Hazeanus MHO202pAHHUKOS C PA3HLIM NONOJUCEHUEM U KOIUYECTNEOM
epaneil. [lepBUUHbBIE TIPEJCTABICHNS O UPaMHUJIe, apaJlIeNenuesae, IpusMe, cdepe, mape, IHINHAPE, KOHyce, HX
3JI€MEHTax U NPOCTEHIINX CBOMCTBAX.

OTtHomenust

PagencrBo duryp

CBoiicTBa paBHBIX TPEYTroJbHUKOB. [IpU3HaKy paBeHCTBA TPEYrOIbHUKOB.

IMapaJjuie1bHOCTH NPSAMBIX

ITpu3Haku U CBOWCTBA MapALIENbHBIX NPSIMBIX. AKcuoma napaineavnocmu Eexnuoa. Teopema @aneca.



IepnenauKkyJisipHbIe NpAMbIe

IIpsmoit yron. Ilepnenmmkynsap x npsimod. Haknonnas, mpoekmus. CepeauHHBIA TEPICHINKYIAP K
otpesky. Ceoticmea u npusHaKu NePneHOUKYIAPHOCIU.

Ilooooue

Iponopyuonansvusie ompesku, nodobue guzyp. [looobusie mpeyzonroruxu. lpusnaxu nooobus.

B3aumHoe pacnoJioskeHHe IPSIMON B OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

H3mepenus: U BbIYMCICHUS

BeanunHbl

Ilonarue BenuuuHbl. J{nuua. M3mepenue nmuebel. Enunuiel usMmepeHus [UiMHBL BenuuuHa yria.
I'panycHas mepa yria.

[onsiTve o momaay TIockoi ¢urypsl u ee cBoiictBax. M3mepenue miomaned. EanHuiel usmepeHus
TUIOIA/H.

[IpencraBnenne 06 o0beMe U ero cBoicTBax. M3mepenne oopema. EquHAIBI H3MepeHHst 00BEeMOB.

H3mepenust U BbIYHCICHUSA

WHCTpyMEHTHI U1 M3MEpeHHd M MOCTPOCHHH; M3MEPEHHE W BBIYHCICHHE YTJIOB, UIHH (PAacCTOSHUIL),
wiomanei. Tpuronomerpudeckne GyHKIMN OCTPOTO YIiIa B MPSIMOYTOJIEHOM TPEYTONBHUKE Ipuconomempuieckue
@ynuxyuu mynozo yena. BprducieHHe >IEMEHTOB TPEYTOJIbHUKOB C HCIHONB30BAHHEM TPHUTOHOMETPHUYECKUX
cooTHomeHnH. PopMyInbl MIIOMAAN TPEYTOJIBHHUKA, apauIeIorpaMMa U €r0 YaCTHBIX BUAOB, (OPMYJIbI ATHHBI OK-
pykHOoCTH W Iomanu kpyra. CpaBHeHue W BbluucieHue miomaneil. Teopema [Indaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinust

Paccrosinne Mexny Toukamu. PaccTosiHue OT TOUKH A0 MpsMoll. Paccmosinue mearcoy guaypamu.

I'eomeTpuyeckHe MOCTPOEHUSA

I'eomeTprueckre MOCTPOCHUS ISl HILTFOCTPALIMH CBOMCTB T€OMETPHUYECKUX HUTYD.

WHCTpyMEHTBI 17151 MOCTPOEHUH: HUPKYIb, JIMHEWKA, YTOIbHUK. [Ipocmeiiuiue nocmpoenus yupkyiem u
JIUHEUKOU. nocmpoenue OUCCEKMPUCHL yeid, NePReHOUKYAAPA K NPAMOTU, Y2id, PAGHO20 OaHHOMY,

Tlocmpoenue mpey2onbHuKo8 no mpem CMopoOHaMm, O8YM CHIOPOHAM U Y2y MedHcOy HUMU, CIMOPOHE U 08YM
NPUNedNCAUUM K Hell Y2aaM.

Henenue ompesxka 6 0aHHOM OMHOUIEHUU.

I'eomeTpuyeckue npeodpa3zoBaHus

IIpeoGpa3zoBanus

[Monsitue nmpeobpazoBanus. [IpencraBneHue o MeTanpeJMEeTHOM MOHATHH «IIpeoOpazoBanuey. [1odobue.

JABuKeHust

OceBasi M IEHTpAJIbHAs CHUMMETPHS, NOBOPOM U NApaileivhvii neperoc. Kombunayuu osudicenuti na
NJIOCKOCMU U UX CE0lCMEa.

Bosnuknogenue mamemamuxu kax Hayku, smansl ee pazeumus. OCHO8Hble pazoenvl MAMeMamuKi.
Buioarowuecs mamemamuku u ux 6xkn1ao 6 pazgumue HayKu.

beckoneunocmv mmuooicecmea npocmuix uucen. Yucna u Onunvl ompeskos. Payuonanvueie uucna.
Iompebrnocme 6 uppayuonanvueix yucaax. [lxona IHugaecopa

3apoacoenue ancebpul 6 neopax apupmemuxu. An-Xopesmu. Poscoenue Oykeennoi cumsonuxu. I1. @epma,
@. Buem, P. Jlexapm. Hcmopus gonpoca o Haxodicoenuu ¢hopmyn KopHell aneedopauieckux ypasHeHuti cmenemnel,
oonvuux uemvipex. H. Tapmanws, /[ic. Kapoano, HX. Abens, O. Ianya.

THosenenue memooa KoopOuHam, NO3601AIOWE20 NEPEBOOUMb 2eoMempuyeckue 00beKmvl HA A3bIK
aneebpol. Ilosenenue epagpuxos gpynkyuil. P. [Jexapm, I1. @epma. [Ipumepol paziuunvix cucmem KOOPOUHAm.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o kpoauxax, uucia Dubonauwuu. 3adauwa o WAXMAMHOU
docke. Cx00uMoCms 2e0Mempuieckoil RPpoepeccuu.

Hcmoxu meopuu eepossimuocmeti: cmpaxosoe oeno, azapmuuie uepwl. 11. @epma, B.Ilackans, A. Bepuyniu,
A.H.Koamozopos.

Om semnedenuss k eeomempuu. Ilughacop u ezo wxona. @anec, Apxumeo. Ilnamon u Apucmomens.
IHocmpoenue npagunvnbix muocoyzonvHukos. Tpuccekyus yena. Keadpamypa kpyea. Yoeoenue kyoa. Hcmopus
yucaa wr. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

TI'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOUIE20 MUPA.

Acmponomua u eeomempua. Ymo u xax ysuanu Aumaxcazop, Spamocghen u Apucmapx o pasmepax Jlyuei,
3emnu u Connya. Paccmosanus om 3emau oo Jlynot u Connya. Hzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yyenvix 6 pazeumuu mamemamuxu: JI. Dinep. HHU. Jlobauesckuii, I11.J1.Yeoviues, C.
Kosanescxas, A.H. Koamozcopos.

Mamemamuka 6 pazeumuu Poccuu: Ilemp |, wixona mamemamuueckux u Hagueaykux HAyK, pazeumue
poccutickoeo gproma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviut.



Y4e0Ho - TeMaTH4YecKoe IIAHMPOBAHUE.

7 KJacc
Homep HaunmenoBanue paznena, Komu- XapakTepucTHKa OCHOBHBIX
napa- TEMBI YECTBO BUJIOB JIESITEILHOCTH YUCHHUKA
rpaga 4acoB (Ha ypoBHE y4eOHBIX
TEHCTBUI)
I'nasa |. HayanbHble reoMeTpuyecKue 10 OOBACHATD, YTO TAKOE OTPE30K, JIyd, YroJI, KaKnue
CBe/ICHHsI (Gurypsl Ha3pIBAlOTCSA PaBHBIMH, KaK CPABHUBAIOTCS U
1,2 IIpsimas u otpesok. Jyd u 2 HU3MEPSIOTCS OTPE3KHU U YTIbl, YTO TAKOE IPAnyC U
yrou rpagycHasi Mepa yria, KaKO¥ yroi Ha3bIlBaeTcs
3 CpaBHEHHE OTPE3KOB U 1 MPAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
yTJIOB cepeauHa OTpe3Ka M OMcceKTpuca yria, KaKue yTriibl
4,5 W3mepeHne oTpe3KoB. 3 Ha3bIBAIOTCS CMEXHBIMU M KaKHUE€ BEPTUKAIbHBIMUY;
WzmepeHue yrios (hopMyIHpOBATH U 0OOCHOBBIBATH YTBEPKACHHS O
CMexxHbIe M BepTHKaJIbHbIE 1 CBOMCTBaX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB; O0BSIC-
YIIIBI HSTh, KaKHe MPsSMble Ha3bIBAIOTCA
6 [epnenaukynspHbIe MIPSIMBbIC 1 MepIeHANKYIIPHBIMU; (opMyInpoBaTh U
Pemenne 3amaq 1 000CHOBBIBAThH YTBEP)KIACHUE O CBOWCTBE BYX MPIMBIX,
Konmponvnas paboma Ne 1 1 MepIEeHINKYISIPHBIX K TPETheH; M300paXkaTh 1
pacrio3HaBaTh yKa3zaHHbIE IpocTeinie Guryps! Ha
yepTexax; pelarh 3aJaui, CBSI3aHHbIC C 3TUMHU
MpoCcTeHINMH QUrypamMu
I'aasa |l. Tpeyroasuunku 17 OOBsICHATH, KaKask GUrypa Ha3bIBACTCSA
1 TpeyronbHUK 2 TPEyroJIbHUKOM, YTO TAKOE BEPUIMHBI, CTOPOHBI, YTIIbI
[TepBsIif mpu3HAK U IEPUMETP TPEYroJbHUKA, KAKOH TPEYroIbHUK
paBEHCTBA TPEYTONbHUKOB 1 Ha3bIBAETCS PABHOOCIPEHHBIM U KaKoit
2 [MepnienauKysIp K MpMoin 1 PaBHOCTOPOHHHM, KaKHe TPEYTOJIbHUKN Ha3bIBAIOTCS
Menuansl, OUCCEKTPUCHI U 1 PaBHBIMH; NU300paKaTh U PAaCIO3HABATh Ha YEPTEKAX
BBICOTBI TPEYTOJIbHUKA TPEYTOJIBHUKH U UX 3JIEMEHTHI; (POPMYITHUPOBATH U
CBoiicTBa paBHOOEAPEHHOTO 1 JIOKa3bIBaTh TEOPEMBI O NMPU3HAKAX PABEHCTBA
TPEyroJbHUKa TPEYTOJBHUKOB; OOBSCHATH, YTO HA3BIBACTCS
3 Bropoii u tperuii 4 MEPIEHIUKYIAPOM, IPOBEIEHHBIM U3 JAHHON TOYKH K
MpPU3HAKN PaBCHCTBA JaHHOH NpsAMOH; GpopMyIHpOBaTh U JOKa3bIBaTh
TPEyroIbHUKOB TEOpEeMY O MEPIEHAUKYISIpE K MPAMOil; OOBICHATH,
4 OKpy’>KHOCTB 1 KaKne OTPE3KH Ha3bIBAIOTCA MEAMAHOM, OMCCEKTPUCOM
3amaun Ha HOCTPOCHUE 2 1 BBICOTOH TpEyTOJNIbHUKA; (OPMYJIHPOBATh H
Pewmenue 3anau 3 JIOKa3bIBaTh TEOPEMBI O CBOMCTBAaX PaBHOOEAPEHHOTO
Konmponsnas paooma Ne 2 1 TPEyroJIbHUKA; penaTh 3aJa4M, CBA3aHHBIE C
IMpU3HaKaM¥1 paBE€HCTBA TPCYTOJIbHUKOB U CBOIiCTBAMU
paBHOOEIPEHHOTO TPEYTrOJIbHUKA; (POPMYIUPOBATH
oTIpejiesieHne OKPYKHOCTH; OOBSACHSTH, YTO TAKOE
LEHTp, PaNyc, XOpAa ¥ JUAMETP OKPYKHOCTH; pelaTh
IpocTeHine 3a/1a4n Ha MOCTPOeHHUE (TIOCTPOCHHUE yIiia,
PaBHOTO JaHHOMY, IOCTPOEHNE OUCCEKTPHUCHI yTIIa,
MOCTPOCHHUE NEPIECHANKYISIPHBIX NPSIMBIX,
IIOCTPOCHHE CEPEeIMHBI OTPE3Ka) U OoJiee CIOXKHbIE
3aJ]1auu, UCIOJIb3YIONINe yKa3aHHbIEe IPOCTEHIINE;
COIIOCTABJIATH IOJIY4YECHHBIN PE3YIbTAT C YCIOBHEM
3a]]a4¥; aHATM3UPOBATH BOZMOJXKHBIE CITyyau
I'naga |11 ITapajJiejbHble NpsiMble 13
1 IlapannenbHble NpsMble 1 DopMyIMpOBaTh ONPEICIICHUE IAPAIUIEIbHBIX NIPSIMBIX;
IIpu3Haky napanneabHOCTH 3 OOBSICHATH C TIOMOIIBIO PUCYHKA, KAKHE YTIIBI,
JIBYX IPAMBIX 00pa3oBaHHBIC TIPH NTEPECEUEHUH JBYX MPSIMBIX
2 AxcroMa mapasuiebHBIX 5 CEKylIeH, Ha3bIBAIOTCSl HAKPECT JIeXKAIIUMU, KaKH1e
IIPAMBIX OAHOCTOPOHHUMM U KaKNE€ COOTBECTCTBECHHBIMU,
Pemenue 3ama4 3 (opMynHpOBaTh U JOKA3bIBATh TEOPEMBI,
Konmponvnaa paboma Ne 3 1 BBIPAXKAIOUINE MPU3HAKYU MapauIeIbHOCTH JBYX
MIPSIMBIX; OOBSICHATD, YTO TAKOE aKCHOMBI T€OMETPUHU
1 KaKHe aKCUOMBI YK€ HCIIOIb30BaJIICh paHee;
(opMyIHMpOBaTh AKCHOMY NapaJUIEIIBHBIX MPSIMBIX U
BBIBOJIUTH CJIEJICTBUS U3 HEE; (OPMYIINPOBATh
1 JOKa3bIBATh TCOPEMBI O CBOMCTBaX apaJJICJIbHBIX




MPSMBIX,
oOpaTHbIE TeOpeMaM O MPU3HAKAX MapaJUIeIbHOCTH,
CBSI3aHHBIX C HAKPECT JICIKAIIUMHU, COOTBETCTBEHHBIMH
Y OJJTHOCTOPOHHUMH YTJIAMH, B CBSI3H C 3TUM OOBSICHSTS,
YTO TAKOE YCIOBUE M 3aKII0YCHHE TEOPEMbI, KaKkas
TeopeMa Ha3bIBaeTCsl 00PaTHOM MO OTHOIICHHUIO K
JAHHOU TeopeMe; 00BSCHATD, B 4EM 3aKIIF0YAETCS
METOJI JOKa3aTeJIbCTBA OT MPOTUBHOTO:
(hOpMyIHPOBATh U JIOKA3bIBATh TEOPEMBI 00 yIiiax ¢
COOTBETCTBEHHO MapaljIebHBIMU U
MEPIIEHUKYIAPHBIMUA CTOPOHAMM; IPUBOIUTE MIPUMEPHI
KCTIOJB30BaHUs 3TOT0 METO/Ia; PellaTh 3aaul Ha
BBIUMCIICHHE, TOKA3aTEILCTBO U MTOCTPOCHUE, CBI3aHHEIC
C MapauIeIbHBIMU MPSIMBIMH

I'aaga IV. CooTHOLIEHUS] MEXKTY 18 DopMyIUpOBaTh U T0Ka3bIBATh TEOPEMY O CyMME YIIIOB
CTOPOHAMH M YIJIAMHU TPeYroJibHUKA TPEYroJdbHUKA U €€ CIEACTBUE O BHEIIHEM YTIIIe
1 CyMMa yTJI0B TPeyToJIbHUKA 2 TPEYToJIbHHUKA; MPOBOJHUTH KITACCH(DHUKAIIIO
2 COOTHOIIEHUS MEXIY TPEyroJIbHUKOB IO yTriiaM; (GopMyIupoBaTh U
CTOPOHAMU U YIIaMH JIOKa3bIBaTh TEOPEMY O COOTHOLICHUSIX MEXKITY
TPEyroJbHHUKA 3 CTOpPOHaMH U yriaMH TPEeyrojbHUKa (TIpsSMoe U
KontpomsHas pabora Ne 4 1 00paTHOE YTBEPXKACHUS) U CICACTBUS U3 HEE, TEOPEMY O
3 IIpsiMoyronbHbIe 4 HEpaBEeHCTBE TPEYTOJIbHUKA; (OPMYJIHUPOBATH U
TPEyroJIbHUKH JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX MPSIMOYTOJIbHBIX
4 IToctpoenue TPEYTOJILHUKOB (TIPSIMOYTOJIbHBIN TPEYTOJbHUK C YIIIOM
TPEYTroJbHUKA TI0 TPEM 30°, mpu3HaKU PaBEHCTBA MPSIMOYTOIBHBIX
3JIeMEHTaM 4 TPEYTrOJIbHUKOB); (hOpMyITHPOBATH ONpeeNeHUs
Pemenne 3amaq 3 paccTOSHUA OT TOYKH 10 IPSIMOH, PACCTOSTHUS MEXIY
Konmponvnaa paooma Ne 5 1 NapajleabHbIMU IPSAMBIMY; pELIaTh 3a1a4X HA
BBIUMCIICHHUE, JI0KA3aTEIBECTBO U OCTPOCHHE,
CBSI3aHHBIE C COOTHOILICHUSMH MEXy CTOPOHAMH 1
yTJIaMU TPEYTOJIBHUKA M PACCTOSIHUEM MEXIY
napajulesIbHBIMU MPSMBIMH, IIPU HEOOXO0AUMOCTH IIPO-
BOJIUTB 10 XO/1y PELICHHS JOTIOIHUTEIbHbIE
MOCTPOEHHUS, COIIOCTABIIATH MOTYUYEHHBIH pe3ylbTaT C
yCJIOBHEM 3aJlauH, B 3a/la4ax Ha IOCTPOCHUE
HCCIICIOBAaTh BO3MOXKHBIE CIIy4yau
IToBTOopenne. Pemenue 12
3ajga4
8 ki1ace
Howmep CopepxaHue MaTepuaa Komnu- XapakTepuCTUKa OCHOBHBIX
napa- YECTBO BUJIOB JICSATEILHOCTH yUYCHHKA
rpada 4acoB (Ha ypoBHE y4eOHBIX
JEWCTBUI)
I'naBa V. YeThIpEéXyroJabHUKH 14 OOBSACHATH, YTO TaKOE JJOMaHas,
1 MHOTOYTOIbHUKHI 2 MHOTOYTOJIbHHK, €T0 BEPIIMHbI, CMEXHbIE
2 [Mapannenorpamm n 6 CTOPOHBI, ANArOHAJIN, U300paxaTh U pac-
Tpamnenus N03HaBaTh MHOTOYTOJILHUKH Ha YE€PTEKaXx;
3 [TpsiMoyroabHUK, pOMO, 4 MTOKa3bIBaTh JJIEMEHTEl MHOTOYTOJIbHUKA,
KBaJpaT €ro BHYTPEHHIOIO M BHEUIHIOIO 00J1acTH;
Pemmenue 3amau 1 (hopMyIHpOBaTh ONpPEEICHNE BRITYKIOTO
Konmponvnas paboma 1 MHOTOYTOJIbHHKA; H300paxaTb U
Nel pacro3HaBaTh BHITYKIIBIE U HEBBIIYKJIbIE

MHOTOYTOJBHUKH; (OPMYJIHPOBAThH U
JI0OKa3bIBATh YTBEPKIEHHUS O CyMMeE yIJIOB
BBIITYKJIOTO MHOTOYTOJIFHUKA M CyMME €ro
BHEIITHHX YTJIOB; OOBSCHSTh, KAKHE CTOPOHEI
(BEpIIMHBI) YETHIPEXYTONBHIKA HA3bIBAIOTCS
MIPOTHUBOMOJIOKHBIMH; (POPMYIINpPOBATH
OIpeZIeNIeHHs apa/uIeorpaMMa, TPATeLnH,
paBHOOEPEHHON M MPSIMOYTOIBHOM




Tpaneuui, NpsIMOYroJbHIKa, poMOa,
KBajapaTa; n300pakaTb ¥ paclo3HaBaTh
9TH YETHIPEXYTONBHUKH; (POPMYITHPOBATH U
JIOKa3bIBaTh YTBEPXKICHUA 00 NX
CBOHCTBAX M NMPU3HAKAX; pEUIaTh 3aJa4n
Ha BBIYUCIICHHE, 10KAa3aTEIbCTBO U
IIOCTPOCHHNE, CBSI3aHHBIC C STUMHU BHIAMHU
YeTBIPEXYTOJIBHUKOB; OOBSCHSITH, KAKHE JIBE
TOYKH HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHTEJBHO NMPSMOH (TOYKH), B KAKOM
cirydae urypa Ha3blBaeTCsi CHMMETPUYHOU

I'nasa VI. ILtomans 14 OOBSACHATH, KaK MIPOU3BOIUTCS H3MEPCHHE
1 [Tnomane MHOTOYroJbHUKA 2 IUIOIaAeli MHOTOYTOJIbHUKOB, KaKHe
2 [Tnomanyu napamienorpamMmma, 6 MHOT'OYTOJILHUKH Ha3bIBAIOTCS PABHO-
TPEyrojbHUKA U TParneuuu BEJMKUMHU M KaKHE PABHOCOCTABICHHBIMU;
3 Teopema [Tudaropa 3 (hopMyIHpOBaTE OCHOBHBIE CBOICTBA
Pemenue 3anau 2 MJIOMAJCH B BRIBOAUTE C X ITOMOIILIO
Konmponsnaa paboma Ne 2 1 (hopMyITHI IIIOMAaAeH PSIMOYTOIBHUKA,
nmapayuiesiorpaMma, TpeyrojJbHIKa,
Tpamnernuu; GOpMyIHPOBATE U JOKA3HIBATh
TeopeMy 00 OTHOIICHHUH IUIOIIA e
TPEyroJbHUKOB, HIMEIOLIHX 110 PABHOMY
yriy; GopMyJIHpOBaTh U AOKa3bIBATh
teopemy ITudaropa u oOpatHyto eid;
BBIBOUTH (hopmyiy ['epoHa uist rutommaau
TPEYroJbHUKA; peIIaTh 3a1a9d Ha
BBIYHICIICHUE U JOKa3aTeIbCTBO, CBSI3aHHEBIC
¢ popMmyaMu TUIOIAACH U TeOpeMOi
Iudaropa
I'nasa VII. ITogo6HbIe TPEYroJabHUKH 19
1 OmnpeneneHre mo100HBIX 2 OOBACHATH MOHATHE MPOMOPIIHOHATHHOCTH
TPEYTOIHHUKOB OTPE3KOB; (POPMYITUPOBATEH OTPEICICHHS
2 [pu3Haku mogo0mst 5 MOTO0HBIX TPEYTOJIBHUKOB H KO-
TPEYTOJIbHUKOB s¢pununenra moxobus; GopMynupoBaTh U
KontpomnbHas pabora Ne 3 1 JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUH
3 [Ipumenenue nogobus K 7 IoIazeH Mof00HBIX TPEYTOJIBHUKOB, O
JTI0Ka3aTeNbCTBY TEOPEM H npHU3HaKax MoJ00us TPEyroJIbHUKOB, O
PpEeLIeHHIO 337124 CpeaHeil JINHUK TPEYTroJbHUKA, O
4 COOTHOLIECHUS MEXIY 3 [IEPECEYCHUU MEIUaH TPEYTOJIbHUKA, O IIPO-
CTOPOHAMH H yTIaMHu MTOPITHOHATBHBIX OTPE3KaX B
MPSMOYTOIBHOTO Tpe- MPSIMOYTOJIEHOM TPEYTOJILHUKE; OOBICHATS,
YTOJIEHUKA YTO TaKO€ METO[I ITOI00Ms B 3a1a4ax Ha
Konmponvnas paboma Ne 4 1 IIOCTPOCHHUE, U IPUBOJUTH IPUMEPHL
MPUMEHEHHUS 3TOTO METOJa; OOBSICHATH,
KaK MOXHO HCII0JIb30BaTh CBONCTBA
NOJIOOHBIX TPEYTrOJLHUKOB B
U3MEPHUTEIbHBIX pad0Tax Ha MECTHOCTH;
OOBSICHATH, KaK BBECTH MOHATHE MOJO0US
JUISL IPOM3BOJIBHBIX GUryp; GopMyIupoBaTh
OTIpeIeJIeHNs] U MIUTIOCTPUPOBATH MTOHSTHS
CHHYCa, KOCHHYCa M TaHT€HCAa OCTPOTO yTria
MPSIMOYTOJIBHOTO TPEYTOJILHUKA; BBIBOJUTH
OCHOBHOE TPUTOHOMETPHUUIECKOE TOXECTBO
1 3HaYEHHs CUHYCa, KOCHHYCa U TaHTeHCa
st yrio 30°, 45°, 60°; pemats 3aauu,
CBSI3aHHBIE C 1T0JJ00MEM TPEyroJIbHUKOB,
JUTSL BBIYMCIICHHS 3HAYEHUI
TPUTOHOMETPHYECKUX (YHKIIHI
HCIOJIb30BATh KOMIIIOTEPHBIE IPOTPAMMBI
I'aasa VIII. OxpyxHocTH 17
1 KacarenbHast K OKpyXHOCTH 3 HccnenoBath B3aMMHOE PacioioKeHUE
2 LlenTpanbHble U BIUCAHHbBIE 4 MIPSIMOM M OKPYXKHOCTH; (OPMYIIHPOBATH

YIIIB

OIIpeIeICHNE KacaTeIbHON K OKPYKHOCTH;




Uetblpe 3aMevaTesbHbIE
TOYKH TPEYTOJIbHHUKA
Bnucannas u onucanHas
OKPYXHOCTH

Pemenue 3agau
Konmponvnas paboma Ne 5

($opMyIHpOBaTh M JOKA3bIBATh TEOPEMBI: O
CBOMCTBE KacaTeJbHOM, O IPU3HAKE
KacaTeIbHOH, 00 0Tpe3Kax KacaTeNbHbIX,
MPOBEAEHHBIX U3 OTHOW TOYKH;
(hopMyIHUpPOBATH MOHATHS EHTPAIBHOTO
yIJa ¥ TpagyCHON MEpBI YTH OKPYKHOCTH;
(hopMynHpOBaTh U JOKA3HIBATH TEOPEMBI: O
BIIUCAaHHOM yTJI€, O IPOU3BEAECHUHU
OTPE3KOB MEPECEKAIIUXCS XOPJ;
(opMynHpOBaTh U JOKa3bIBATh TEOPEMBI,
CBSA3aHHBIE C 3aMEUYaTEIbHBIMU TOUKAMHU
TpeyrojbHHUKa: 0 OMCCEKTpHCe yTiia U, Kak
CJIE/ICTBUE, O EPECEYCHUN OUCCEKTPHC
TPEYTOJIbHUKA; O CEPEIUHHOM
MIEPIIEHANKYIIAPE K OTPE3KY U, KaK
CIIEJICTBUE, O IEPECEUCHUN CEPEIUHHBIX
MEPICHIUKYIIAPOB K CTOPOHAM
TPEYTONBHUKA; O IEPECEYEHUH BBICOT
TpeyroibHUKa; (HOPMYIUPOBATH
ONpeeNIeHNs1 OKPY>KHOCTEH, BIMCAaHHOM B
MHOI'OYTOJIbHUK U OIIUCAHHOW OKOJIO
MHOTOYTOJIbHUKA; (POPMYIHPOBATH U
JI0OKa3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAaHHOH B TPEYTOJIbHUK; 00
OKPY>KHOCTH, OITUCAHHOH OKOJIO
TPEyroJIbHUKA; O CBOMCTBE CTOPOH
ONMCAaHHOTO YETBHIPEXYTONbHHUKA; O
CBOMCTBE yrJIOB BOUCAHHOTO
YeTBIPEXYTONIbHUKA; PEIIATh 3a1a41 Ha
BBIYUCIICHHUE, JOKA3aTEIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C OKPY>KHOCTBIO,
BIIMCAHHBIMHU U OIIMCAHHBIMH
TPEYroJdbHUKAMU U
YeThIPEXYTOJIbHUKAMHU; UCCIIEA0BATh
CBOMCTBA KOH(UTYpaIHii, CBA3aHHBIX C
OKPY>KHOCTBIO, C TIOMOIIIBIO
KOMITBIOTEPHBIX IPOrpaMM

IoBTopenne. Pemenue 3axayu

9 kiacce

Howmep
napa-
rpada

ConepxaHue MaTepHaia

Komu-
YeCTBO
JacoB

XapaKkTepuCTHKAa OCHOBHBIX
BUJIOB JICSATEIBHOCTH yYCHUKA
(Ha ypoBHE y4eOHBIX
JeWCTBUI)

[ToBTOpeHue Kypca reoMeTpHs 8 Kiacca

I'naBa IX

. BekTopsl

(o]

1
2
3

ITousiTue BekTOpa
CnoxeHue U BBIYMTaHHE
BEKTOPOB

YMHOXKEHUE BEKTOpa Ha
uyucio. IIpumenenue
BEKTOPOB K PEIICHHUIO 3aa4

w w

DopMynHpOBaTh ONPEAEIICHUS U WILTIOCTPUPOBATD
MOHSTHUS BEKTOPA, €ro JJIMHbI, KOJJIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJICHUE MOHITUN
U IeMICTBUH, CBA3AaHHBIX C BEKTOpaMU,
COOTBETCTBYIOIIUMU MIPUMEPAMH, OTHOCAIIUMHUCS K
(GU3NIECKUM BEKTOPHBIM BEIMYMHAM; TPUMEHSTh
BEKTOpPHI U JIEUCTBUS HAJ HUMH IIPU PEUICHUHN
reoMeTPpUYECKUX 3a7au

I'naBa X.

MeToa KOOpAUHAT

10

1
2

Koopaunatel BekTopa
IIpocreiimue 3anauu B
KOOpAUHATAX

VYpaBHEHHUS OKPYKHOCTU U
npsMOi

Pemenne 3amau
Konmponsuas paoboma Ne 1

N

OOBSACHATH U WLTIOCTPUPOBATH TTOHITHS
MPSIMOYTOJIBHOM CUCTEMBI KOOPAWHAT, KOOPAWHAT
TOYKH M KOOPJUHAT BEKTOPA; BEIBOAUTH U
WCIOJIb30BATh IPU PEIICHUH 3a/1a4 POPMYITBI
KOOpJAMHAT CEPEIUHbI OTPE3Ka, AIMHBI BEKTOPA,
paccTosiHUS MEXAY ABYMs TOUKAMH, YPaBHEHUS
OKPY>KHOCTH U IPSIMOH




I'aaBa XI. CooTHOLIEHHSI MEKITY
CTOPOHAMH M YIJIaMH
Tpeyrojbpnuka. CkajaspHoe
NMpoHU3Be/iecHHE BEKTOPOB

11

DopMyIUpOBaTh U HIUTIOCTPUPOBATH OTPEACICHUS
CHHYCa, KOCHHYyCA, TAHTeHCA U KOTaHTreHca yriioB ot 0 1o
180°; BRIBOAUTH OCHOBHOE TPUTOHOMETPUIECKOE
TOXAECTBO M (HOPMYJIBI IPUBEACHUS; HOPMYIUPOBATE U

1 CuHyc, KOCHHYC, TAaHT€HC, 3 JIOKa3bIBaTh TEOPEMBI CHHYCOB 1 KOCHHYCOB,
KOTaHTEHC yIJa HMPUMEHATHh UX IPHU PEIICHUH TPEYTOIbHUKOB;

2 COOTHOIIEHUS MEXKIY 4 OOBSICHATH, KaK HCIOJIb3YIOTCSI TPUTOHOMETPHUECKHE
CTOPOHAMH U YIIIaMHU (bopMyIBI B N3MEPUTENBHBIX pad0TaX Ha MECTHOCTH;
TpeyrojbHHKa (dbopMynHpOBaTH ONpPEACICHUS yTia MEXAY

3 CkanapHoe Ipou3BeeHUe 2 BEKTOPaMU U CKaJIIPHOTO MPOU3BEJICHUS BEKTOPOB;
BEKTOPOB BBIBOJIUTH (POPMYJTy CKaJIIPHOTO IPOU3BENICHUS Yepes
Pemenue 3ana4y 1 KOOPJMHATHI BEKTOPOB; ()OPMYJIHPOBATh U
Konmponsuas paooma Ne 2 1 000CHOBBIBATh YTBEPXKICHUE O CBOMCTBAX CKAJISIPHOTO

MIPOU3BEACHHUS; NCIIOIB30BATH CKAIPHOE MIPO-
M3BEJICHUE BEKTOPOB MPH PEIICHUH 33134
Iaasa XIl. [nuna oKpyKHOCTH H ILI0- 12 DopMyIUPOBATH ONPEAEIECHHE PABUIBHOTO
majib Kpyra MHOTOYTOJIbHHKA; (OPMYJINPOBATh U JOKA3bIBATh

1 IIpaBunbHBIE 4 TEOPEMBI 00 OKPYKHOCTSIX, ONMCAHHON OKOJIO
MHOTOYTOJIbHUKH. MPaBUIBLHOTO MHOTOYT'OJIBHUKA U BIIMCAaHHOH B HEro;

2 JUInHa OKpY>XHOCTH U 4 BBIBOJUTH U UCIIOJIB30BATH (YOPMYJIBI LIS
rjiomanab Kpyra BBIYUCJICHUSA TLJIOIIAaAX MPaBUJIBHOTO MHOTOYT'OJIb-
Pewenue 3anau 3 HUKa, €ro CTOPOHBI U pajuyca BIUCAHHOU
Konmponsnas paooma Ne 3 1 OKPY>XHOCTH; pellaTh 3aJa4i Ha IOCTPOCHHE

MMPpaBUJIbHBIX MHOT'OYTOJIbHUKOB, 00BIACHATDL ITOHITHSI
JJINMHBI - OKPYXHOCTHU U IUIOIIaAW KpyTra, BHIBOOAUTH
(dbopMyJIBI 111 BBIYUCICHUS JIIMHBI OKPY)KHOCTH H
JUINHBI AYTH, IO KPyTra U IUIOIAaAn KpyroBOTO
CEKTOpa; IMPUMEHSITH 3TH (HOPMYJIIBI IIPH PELUICHUN
3ajad

I'aasa XIII. IBukenus 8 OOBSCHATD, UTO TAKOE 0TOOpaKEHHE TUIOCKOCTH Ha

1 [NonsTre NBHXEHUA 3 ce0s ¥ B KaKOM Cllydae OHO Ha3bIBAETCS ABHKCHHEM

2 [NapannensHsbIil nepeHoC 1 3 IUTIOCKOCTH; OOBACHSTH, YTO TAKOE OCEBA
MOBOPOT CUMMeETpHUs, ICHTPaAIbHAsI CUMMETPUSI, apaljieIbHbIN
Pemenne 3anau 1 MepEeHOC U TIOBOPOT; 00OCHOBBIBATH, YTO 3TH
Koumponwsnaa paboma Ne 4 1 0TOOpaXeHHs INIOCKOCTH Ha ce0s ABISIOTCSA

JABUXXCHUAMU,; O6’I)$[CH$[TI), KakKoOBa CBA3b MEKIY
JABHMKCHUAMHU U HAJTOKCHUAMU, NILTIOCTPHUPOBATH
OCHOBHBIC BUBI HBHH(QHHﬁ, B TOM YHCJIC C TIOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM
I'maa XIV. HauaneHble cBeieHUS U3 8 OOBCHATD, YTO TAKOE MHOTOTPAHHUK, €T0 IpaHy,
CTEepPEOMETPHUHU péOpa, BEpIIMHBI, JUarOHAIN, KAKOH MHOTOI'pPaHHHUK

1 MHororpaHHUKH 4 HAa3BIBACTCS BBIMYKJIBIM, YTO TaKO€ N-yroJibHas

2 Tesa 1 OBEPXHOCTH 4 nmpusMa, €€ OCHOBaHHUs, OOKOBBIE TPaHU M OOKOBBIE
BpalleHns péOpa, Kakast mpu3Ma Ha3bIBaeTCA MPSIMOIl M KaKast

HAKJIOHHOM, YTO TaKOE BBICOTA MPU3MBI, KaKas Mpu3Ma
HA3BIBACTCS MapalIe/ICUIICI0M U KaKoi ma-
paIeIeIUIIe T Ha3bIBACTCS MPSIMOYTOJIbHBIM;
(dbopMynupoBaTh U 0OOCHOBBIBATH YTBEPIKICHUS O
CBOMCTBE IMaroHajieil napajuienenunea u o Kpajapare
JHAroHaIH MPSIMOYTOJIbHOTO Mapalie/ICue 1a;
OOBSICHSTB, UTO TaKOE 00BEM MHOTOTPAaHHUKA; 00B-
SICHSTh, KAKOW MHOTOTPAaHHUK HA3bIBACTCS
MUPaMUION, YTO TAKOE OCHOBAHUE, BEPIINHA,
OOKOBEIC TpaHU, OOKOBBIC PEOPA U BEICOTA TUPAMHUIBL,
KaKas MIpaMiJia Ha3bIBaeTCs MPAaBHIBHOM, YTO TAKOE
anodeMa npaBUIBHON MUPaMUIIBI, O0BSICHATH, KAKOE
TEJIO Ha3bIBACTCS IIMJIMHAPOM, YTO TAKOE €r0 OCh,
BBICOTa, OCHOBAHUS, pagnyc, O0OKOBas MOBEPXHOCTD,
oOpasytomue, pa3BépTka OOKOBOH MTOBEPXHOCTH,
KakuMHU (GOpPMyIIaMH BBIPAXKAIOTCSA 00BEM M IIIOIMAIh
OOKOBO# MOBEPXHOCTH MJIUHIAPA; OOBACHITH, KAKOE
TEJIO Ha3BIBAETCS KOHYCOM, YTO TAKOE €r0 OCh, BBICOTA,




OCHOBaHHE, OOKOBas IOBEPXHOCTh, 00pa3yromue,
pa3BépTka OOKOBOI MOBEPXHOCTH, KAKUMH (POpMyTIaMu
BBIpAXKAaIOTCS 00BhEM KOHYCA U IJI0Manb 00OKOBOH
MOBEPXHOCTH; OOBSICHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs chepoil M Kakoe TENo Ha3bIBACTCS MIAPOM,
Y9TO TaKoe paguyc U nuaMeTp chepsl (mapa),
pacro3HaBaTh Ha PUCYHKAX MPHU3MY, MapajuielenuIe],
MUpaMUY, IWIHHIP, KOHYC, Iap

00 akcuomax 2
TJIAHHM ETPHH.

MoBTOopenne. Pemenne 6
3ajaad.

HUToroBasi KOHTpOJIbHasI

pabora Ne 5 1

Onucanmue MaAaTCPHAIBHO-TEXHUICCKOTO ob0ecreyeHus Oﬁpa3OBaTeHLHOI‘O

npoiecca.
Ju1st peanuzanuu uenei u 3aja4 o0ydeHuss MaTeMaTHKe TI0 JaHHOH mporpamme ucnonb3yercs YMK :

1. T'eomerpus. C6opuuK pabouux mporpamm. 7 — 9 KIacchl: Hocobue AiIs ydauTeneii 0611eo06pazoBaTeIbHbIX
opranuzanuii / aBrop-cocraButeib T.A. Bypmucrposa. — M.: [Ipocseruenue, 2018

2. Yuebnuk. ['eometpus: 7 — 9 ki. / JI. C. Aranacsin, B. ®@. Byty3os, C. b. Kagomues u ap. — M.: [IpocBemieHue,
2018.

3. PaGouas Terpasp no reomerpun: 7 kiacc: k yueOHuky JI.C. AranacsiHa u np. «['eomerpust 7 — 9 knaccoi» /
10.A. I'naskos, I1.M. Kamaes. — M.: U3natenbctBo «OK3ameny», 2018

4. KontpomnbHble paboTHI 1o reoMeTpun: 7 kiacc: k yaeOuuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9 xiracce»
/ H.b. MenpaukoBa. — M.: U3narensctBo «OK3aMen», 2014

5. Tectsr o reomerpun: 7 kiacc: k yueOHuKy JI.C. AtanacsHa u np. «['eomerpust 7 — 9 kmacee» / A.B. ®apxos.
— M.: 3parenscTtBO «OK3amen», 2014

6. lnnakTryaecKkie MaTepuaisl o reomerpun: 7 kiracc: kK yaeOHuky JI.C. Aranacsaa u np. «['eometpus 7 — 9
knaccel» / H.b. MenpHuKOBa, ['.A. 3axapoBa. — M.: 3matenbcTBO «OK3ameny, 2014

7. PaGouas Tetpasp no reomerpun:8 kiacc: k yueonuky JI.C. AranacsiHa u np. «['eomerpust 7 — 9 kiacce» /
10.A. T'na3kos, I1.M. Kamaes. — M.: M3narenscTBO «OK3aMen», 2015

8. KonTposbHbie paboThl 1o reomerpun: 8 kiacc: k yueOHuky JI.C. Aranacsina u ap. «I'eomerpust 7 — 9 knacchbi»
/ H.b. MenbuukoBa. — M.: M3gaTenscTBO «OK3aMen», 2015

9. Tectsl o reomerpun: 8 xiacc: k yueouuky JI.C. Atanacsina u ip. «I'eomerpus 7 — 9 knaccs» / A.B. @apkos.
— M.: U3gaTenscTBO «IK3ameny, 2015

10. dumakTideckue MaTepHalsl o reoMetprn: 8 kimace: k yueOonuky JI.C. AtanacsHa u ap. «[eomerpus 7 — 9
knaccel» / H.b. MenpHuKOBa, ['.A. 3axapoBa. — M.: M3patenbcTBO «OK3amen», 2015

11. . PabGouas tetpanp mo reomerpun: 9 kiacc: k yueOnuky JI.C. AtanacsiHa u ap. «['eomerpus 7 — 9 ximacce» /
10.A. T'naskos, I1.M. Kamaes. — M.: UsnarenscTBo «IK3amen», 2016

12. KonrponbHbie paboTsl o reometpun: 9 kimacc: k yueouuky JI.C. AtanacsiHa u ap. «['eomerpus 7 — 9
kiaccel» / H.B. MenpaukoBa. — M.: M3narensctBo «k3ameny, 2016

13. Tectol mo reomerpun: 9 kiacce: k yueouuky JI.C. Atanacsua u ap. «['eomerpus 7 — 9 kinaccs» / A.B.
®apxkoB. — M.: U3natenbctBo «Jk3ameny, 2016

14. Tunaktiyeckue MaTepuaisl mo reomerpun: 9 kimace: k yueouuky JI.C. Atanacsina u ap. «'eomerpus 7 — 9
kiaccel» / H.B. MenbuukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBO «OK3ameny, 2016
15. Pabouas nporpamma k yueOHuKy JI.C. Atanacsna, B.®. Byry3oBa. u ap. 7-9 xmaccsl: yueOHoe mocobue s

o0meoOpa3oBaTensHBIX opranu3anuii/B.®d.byty3os. M.: [Ipocemenue, 2016.
16. PaGoume mporpammsl no yueOHmkam JI.C. Artanacsna, B.®. Byry3oBa. u np. 7-9 kmaccel. - Bosrorpan:
Yuaurens, 2012

17. PabunoBuu E. M. 'eomerpus Ha roToBbIX yepTexax. 7-11 kmaccsl/ [Ipocenienue, 2013.

Jlnst peanuzanyu neneu u 3aga4 00ydeHus MaTeMaTHKe TI0 JJAHHOH MPOTpaMM TaK K€ MOTYT IPUMEHSTHCS
MeJIMapecypchbl IO OCHOBHBIM TeMaM NporpaMmsbl. [Ipu peanuzanuu nporpaMmbl IPUMEHSFOTCS TaK JKe
MeAarornIecKrue TEXHOJIOTHHU: TEXHOJIOTHS TU(HepeHIINATBLHOTO 00YISHHS, THIHOCTHO -OpUEHTUPOBAaHHAS
texuoaorus, UKT.

K texauuecknm cpenctBaM 00ydeHuUs, KOTOPbIe MOTYT 3 (PEKTUBHO MCIOIB30BATHCS HA YPOKaX MaTEeMaTHKH,
OTHOCSITCSI KOMIIBIOTEDP, ITUPPOBOI PoToanmapaT, MHTEpaKTUBHAS JOCKA U JIp.

[Tepeuenp pabOT MPHU UCHOIH30BAHUN KOMIIBIOTEPA:




—IOWCK TOTIOTHUTENbHOUM nHpopmarmu B IHTepHETE;

— CO3/1aHME TEKCTA JOKJIANa;

— 00paboTKa JaHHBIX IPOBEACHHBIX MaTEMAaTHIECCKUX HCCIIECAOBAHNUII;

— CO3JaHHue MYJIbTUMEANHHBIX MIPE3CHTAINN (TEKCTOB ¢ pUCYHKaMH, GOTorpad My 1 T.A.), B TOM YHCIIE IS
MPE/ICTABICHUS PE3YJIbTATOB UCCIIEI0BATENbCKON 1 IPOSKTHOM AEATEIHHOCTH.

[Ipn ucnonb30BaHNH KOMITBIOTEPA yIAIIMECS MPUMEHSIOT MOITyYCHHBIC HAa YPOKaxX HH(POPMATHKH
MHCTPyMEHTAJIbHBIE 3HAaHUS (HAaIpUMep, YMEHUs pad0TaTh C TEKCTOBBIMH, TpaUuecCKUMHU pelaKTOpaMH U T.J1.), TEM
CaMbIM Y HUX ()OPMHUPYETCsI TOTOBHOCTh M PUBBIUKA K MMPAKTUYECKOMY IPUMEHEHUIO HOBBIX HH(POPMAIIMOHHBIX
TexHosoruil. TexHuueckue cpeCcTBa Ha ypoKaxX FeOMETPUHU MIHUPOKO NMPUBJICKAIOTCS TaKXkKe IPU MOATOTOBKE
MPOEKTOB (KOMIBIOTED).

Y4eOHbIX MOcOOHs IS YIAIINXCH:

1.'eomerpust 7-9 YueOnuk st odmeodpazoBarensHbX yapexxaennit/ JI.C. Aranacsa u np. M. [Ipocsemenne,
2018.
2. 3uB b.I'. 'eomerpus Junaktnueckne marepuansl. 7 kmace / b.I'. 3u, B.M. Meiinep. M. Ilpocsemnienne, 2013
3. 3uB b.I'. 'eomerpus Junakrnaeckne marepuansl. 7 kinace / b.I'. 3u, B.M. Meiinep. M. IIpocBemenue, 2013
4. Mumenko T.M.. I'eometpus. Tematuueckue tecthl. 7 kinace/ T.M. Mumenko, A.Jl. bauakos. M.: [Ipocserienue,
2013.
5. Pabunosunu E. M. I'eomeTpust Ha roToBbIX yepTexax. 7-11 kmacesl/ [IpocBemenue, 2013.
3uB b.I'.
6. l'eomerpus Jugaktuyeckue matepuaisl. 8 kiacc / b.I'. 3us, B.M. Meiinep. M. [Ipocsemenue, 2013
7.3uB b.I'. 'eometpus Junaktuueckue marepuasisl. 8 knace / b.I'. 3u, B.M. Meiinep. M. IIpoceemenue, 2013
8. Mumenko T.M.. 'eomerpus. Tematndeckue Tecthl. 8 kitace/ T.M. Mumenxko, A.Jl. bruakos. M.: IIpocsenienue,
2013.
9.I'eomerpust Aunaktiaeckue Matepuansl. 9 xracc / B.I'. 3us, B.M. Meiinep. M. Ilpocsemenue, 2013
10. 3uB B.T". 'eomerpus Aunakrryaeckue Matepuaisl. 9 xinacc / B.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013
11. Mumenko T.M.. T'eomerpust. Tematuaeckue tecTsl. 9 kmace/ T.M. Mumienko, A.Jl. bimakos. M.:
IIpocsemenue, 2013.
12. PaGoyas Tetpasp 1o reomerpun: 7 kiacc: k yueOHuky JI.C. Aranacsina u ap. «['eomerpust 7 — 9 kinacce» / FO.A.
I'maskos, I1.M. Kamaes. — M.: U3garenscTBo «OK3amen», 2018

13. KonrpombHbie paboThl 1o reoMeTpu: 7 kinacce: k yueonuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9
kimaccel» / H.B. MenbaukoBa. — M.: U3natenbcTtBo «Ok3aMeny, 2014

14. Tectsl o reometpun: 7 kiacc: kK yueOHuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 knaccs» / A.B.
®apkoB. — M.: U3natenbctBo «OK3aMen», 2014

15. InmakTidecKkue MaTepHalsl o reoMeTprn: 7 kiacc: K yaeOnuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9
knaccel» / H.b. MenpHuKOBa, ['.A. 3axapoBa. — M.: 3matenbcTBO «OK3ameny, 2014

16. PaGouas Terpans mo reometpun:8 kiace: k yueOnuky JI.C. AtanacsiHa u ap. «['eomerpus 7 — 9 kimacce» /
10.A. I'naskos, I1.M. Kamaes. — M.: U3gatensctBo «DK3amen», 2018

17. KonrponbHble paboTsl o reomeTpun: 8 kimacc: k yueouuky JI.C. AtanacsiHa u ap. «['eomerpus 7 — 9
kinaccel» / H.B. MenpaukoBa. — M.: 3narensctBo «k3aMmeny, 2015

18. Tectol mo reomerpun: 8 kiacc: k yueouuky JI.C. Atanacsua u ap. «['eomerpus 7 — 9 kinaccs» / A.B.
®apkoB. — M.: 3natenscTBO «JK3amen», 2015

19. IumakTiyeckue MaTepraiisl o reomerpun: 8 kiace: k yueouuky JI.C. Atanacsina u ap. «'eomerpus 7 — 9
kiaccel» / H.B. MenbHaukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBO «OK3ameny, 2015

20 . Pabouas Terpasp 1o reomerpun: 9 kiacc: k yueOnuky JI.C. Aranacsina u np. «[eomerpust 7 — 9 kiaccei» /
10.A. T'naskos, I1.M. Kamaes. — M.: U3narensctBo «IK3amen», 2016

21. KonTponsHbIe paboThl o reometpun: 9 ximacc: k yueoHuky JI.C. Aranacsiaa u ap. «['eomerpus 7 — 9
kimaccel» / H.B. MensuukoBa. — M.: M3garensctBo «OKk3amen», 2016

22. Tects! o reoMeTpun: 9 xinacc: k yaeoruky JI.C. AranacstHa u 1p. «['eomerpus 7 — 9 ximaccer» / A.B.
®dapkoB. — M.: M3natenscTBo «JK3amMen», 2016

23. Inmaktudeckue MaTepualsl mo reometpun: 9 kimacc: k yaeonuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9
kiaccel» / H.B. MenbuukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBO «OK3ameny, 2016

Ilepeyenbs UHTepHET pecypcoB, Hu¢poBbie 00pa3oBaTeIbHBIX PECYPCOB U APYTUX 3JIEKTPOHHBIX
WH(OPMATMOHHBIX HCTOYHUKOB:

1.Ilucdpossie obpazoBarensHbie pecypebl (LIOP) k yueOHMKaMm u3narenscTBa "MHeMo31HA" MIpe/cTaBICHbI Ha caiiTe
http://school-collection.edu.ru/

2. www.math.ru. MHTepHeT - moiIepKKa yUuTeNIel MaTeMaTHKH, MAaTEPHAJIbl sl YPOKOB, O(HITHATBHBIC
JIOKyMeHThI MUHHCTEpCTBa 00pa30BaHUS M HAYKH, HEOOXOMMEIE B paboTe.

3. Www.it-n.ru. CeTh TBOPUYECKUX YUHTEIICH.

4. www.etudes.ru. Maremarudeckue 3Tiofbl. Ha caiite mpecTaBieHsl STHOIbI, BHITIOIHEHHBIC C HCTIOIb30BaAHUEM
COBPEMEHHOW KOMIIBbIOTEpHOM 3D-rpaduky, yBIeKaTeIbHO U HHTEPECHO PACCKA3bIBAIONINE O MaTEMATHKE 1 €€
MPUITO0XKEHUSX.



http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/

5. www.problems.ru. basa maHHBIX 3a1a4 [0 BCEM TEMaM HIKOJILHON MAaTEMATHKH. 3aa4u pa3OuThl 0 pyOpuKaM 1
creneHu ciaoKHOCTH. Ko BCeM 3a/1a4aM NpHUBEICHBI PEIICHHUSL.

6. www.golovolomka.hobby.ru. TomoBomoMku myist yMHBIX Trozeii. Ha caiite MOXXHO HAfTH MHOTO 33129
(Jrormgecknx, Ha B3BEIIMBAHUSA U JIp.), BAPHALINU Ha TeMy KyOuka PyOnka, 3JIeKTpoHHBIE BepcHH KHHT P.
Cmammana, M. aparepa, JI. Kappona, BegeHus 3aHsTHH, preMax padOTH Ha YpOKax.

7. www.college.ru/mathematics. Matemaruka Ha moptane « OTKPBITBIH KOJUIEMK ». MOKHO HAWTH yIeOHBI#

MaTepHa 1Mo Pa3inyHbIM pa3/iesiaM MaTeMaTHKU.
8. www.int-edu.ru. MHCTHTYT HOBBIX TexHOJOTHil. Ha cafiTe MOXKHO 03HAKOMHTBCS C TIPOAYKILIUEH, peiaraeMoi
WucTuTyTOM, Hanpumep, nporpaMmmamu «KuBast ctaTucTHKaY, «ABTOI pady, pa3puBaroliie-00yJaromei
HACTOJIbHOU Hrpoit «lonu u Apodu» u 1p.

9. school-collection.edu. Enxunas komnekuust upoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznatensctBa «IIpocBenienue» (pyopuka «MateMaTruka)

11. http:/www.drofa.ru. Caiit u3garensctBa [Ipoda (pyOpuka «MatemaTnka)

12. http://www.center.fio.ru/som. Metoaudeckre peKOMEHIANH YIUTEO- IPEIMETHHKY (IIPEICTaBIEHBI BCE
IIKOJBHBIC TIPEAMETHI). MaTepHalsl Il CAMOCTOSTEIBHOM pa3padoTKu MPO(UIBHEIX P00 M aKTUBU3AIIH
nporecca 00y4eHusI B CTapILeH [IKOJe.

13. http://www.edu.ru. IleHTpanbHBIH 06pa30BaTENbHBIN TOPTAN, COACPKUT HOPMATHBHBIC TOKYMEHTHI
MuHHCTEPCTBA, CTAHAAPTHI, HHPOPMALIHUIO O IPOBEACHNE IKCIIEPUMEHTA, CEPBEP HHPOPMALMOHHON TOAICPKKI
EnuHOro rocyjapcTBEeHHOrO 9K3aMeHa.

14. http://www.legion.ru. Caiit uznatensctBa «JIernon».

15. http://www.intellectcentre.ru. Caiit usmarensctBa «uremiekt-1leHTp», rae MOXKHO HallTH yueOHO-
TPCHUPOBOYHLIC MaTE€pHalibl, ACMOHCTPALIMOHHBIC BEPCHUU, 6aHK TPCHUPOBOYHBIX 3aHaHHﬁ C OTBCTaMH,
METOANYECKHE PEKOMEHIAIMU U 00pa3Ibl PEIICHHIA.



http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

[Ipunoxenue K nporpamme.

HopMbl O11eHKU 3HAHU, YMEHUI M HABBIKOB YUYAIIIMXCHA 110 MaTeMaTHKe.
1. Ouyenxa nucemenHbIX KORMPOSILHBIX PAGOM OOYUAIOWUXCA RO MAMEMANIUKE.
OTBeT OLIEHUBACTCS OTMETKOM «S5», €CIu:
e  paboTa BBHINOJIHEHA TTOJHOCTHIO;
®  BIJIOIMYECKUX PACCY)KACHHUSIX U 0OOCHOBAHUH PELICHHS HET NPOOEIOB U OMINOOK;
e B PCIICHUH HET MaTeMaTHYECKUX OIIMOOK (BO3MOXHA OJJHA HETOYHOCTb, OIUCKA, KOTOPAsl HE SBISCTCS
CIICCTBHEM HE3HAHUS WM HEITOHUMAHUs y4e0HOT0 MaTepHana).
OtMmeTKa «4» CTaBHUTCS B CICTYIOIIUX CIIydasx:
e  paboTa BHINOJIHEHA ITOJHOCTHI0, HO 00OCHOBAHUS IArOB PELICHHs HEJOCTATOYHBI (€CII yMEHUE
000CHOBBIBATh PACCYKICHUS HE SBILUIOCH CHICIHANEHBIM O0BEKTOM IIPOBEPKH);
e  IOMYyIICHBI O/IHA OIIMOKA UITH €CTh IBA — TPH HEAOUYETA B BBIKIAIKAX, PUCYHKAX, YePTEKaX HIH
rpadukax (eciu 3TH BUBI pabOT HE ABJISUTHCH CHICHHATBHBIM 00BEKTOM MPOBEPKH).
OtMmertka «3» CTaBUTCS, €CIINU:
e  JomyIlIeHo Oosee 0HOM OIMMOKM MM OoJiee ABYX — TPEX HEAOUETOB B BBIKJIAIKaX, YSPTEKAX I
rpadukax, Ho oOy4aromuiicst 00anaeT 00s3aTeNbHBIMI YMEHHUSIMH IO TIPOBEPSEMOil TeMe.

Ot1MeTKa «2» CTaBUTCSA, €CIIH:

e  JIONYIICHHI CYIIECTBCHHBIC OMNOKH, IIOKA3aBIIIHe, YTO 00yJAIOMUNC He 00agaeT 00sI3aTeIbHBIMU
YMEHUSIMH TI0 TAaHHOM TeMe B MOJHOH Mepe.

Y4aurens MOXeT MOBBICHTh OTMETKY 32 OPHTHHAIBHEIA OTBET Ha BOTIPOC WIIM OPUTHHATIBHOE PEIICHHE 3a1auH,
KOTOPBIE CBUACTENBECTBYIOT O BEICOKOM MaTeMaTHIeCKOM Pa3BUTHH O0YUArOIIETOCs; 3a PelIcHe Ooree
CJIO’KHOM 3aJ[auil MJTH OTBET Ha 00JIee CIIOKHBIN BOIPOC, MPE/IOKEHHBIC 00yUYaIOIIeMyCst JOMOIHUTEIBHO MMOCTe
BBIMOJTHCHHS UM KaKUX-JIN00 APYTHX 3aIaHHM.

2.  OueHka ycmHbIX OMEEmo8 00yHarowuUxcs no Mamemamuxe.

OTBeT OLIEHUBAeTCA OTMETKON «5», €CIN YUeHHK:

®  [IOJIHO PACKPBUI COJICPKAHKE MaTepraia B 00beMe, MPEeIyCMOTPECHHOM MTPOTPaMMOil U YICOHHKOM;

®  U3JI0XKWJI MaTepuaj rPaMOTHBIM SI3BIKOM, TOYHO UCIIOJIB3YSl MAaTEMATUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIHKY, B OTIPE/ICIICHHON JIOTMIECKOH ITOCIIeI0BATEIBHOCTH;

®  TPaBHWIHHO BBHITIOJIHHUI PUCYHKH, YEPTEIKH, IPAUKHU, COITYTCTBYIOIINE OTBETY;

e  [OKa3aJl yMEHHUE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPHMEPaMH, IIPIMEHSATH €€ B HOBOH
CUTYaIlM{ TP BBITIOJTHEHUH MMPAKTHICCKOTO 3/1aHUS;

e  MPOJCMOHCTPHPOBAJT 3HAHUE TCOPUH PaHEE H3YUCHHBIX COMYTCTBYIOMIHUX TeM, C(QOPMUPOBAHHOCTE U
YCTOWYMBOCTH UCIIOJB3YEMBIX TIPU OTBETEC YMEHHIA U HABBIKOB; OTBEYAJl CAMOCTOSITENLHO, 03
HABOJISIIIUX BOIIPOCOB YUUTEIS,

e  BO3MOJXHBI OJIHA — JIB€ HETOUHOCTH TIPH OCBEIICHHE BTOPOCTEIIEHHBIX BOMPOCOB MU B BHIKJIAIKAX,
KOTOpBIE€ YUEHHUK JIETKO UCTIPABHJI TIOCTIE 3aMEYaHUS YIUTEISI.

OTBET OLIEHUBAETCSI OTMETKOM «4%, €CIIH:

e  YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OILIEHKY «5%», HO MPHU 3TOM UMEET OJINH U3 HEJOCTATKOB: B
W3JI0)KCHUH JIOMYIIEHBI HEOOBINE TPOOEIIHl, He MCKa3UBIIIee MAaTEMATHIECKOE CO/ICpPKaHHe OTBETA;
JIOITYIIICHBI OJMH — JBa HEJ0YeTa P OCBEIICHHHA OCHOBHOTO COJICP)KaHUS OTBETA, UCTIPABICHHBIE
MoCJIe 3aMEYaHUs YIUTEIIS;

e  JIOMYIICHHI OMMOKa Wi 0oJee ABYX HEJIOYETOB MPU OCBEIICHUH BTOPOCTEIICHHBIX BO- IIPOCOB I B
BBIKJIAJIKAX, JIETKO HCIIPABICHHEIC MTOCIIE 3aMEYaHUs YIUTEIIS.

OtMmeTKa «3» CTaBUTCS B CIEIYIONINX CIydasX:

®  HEMOJHO PACKPBITO COACPIKAaHHE MaTepHaia (CoaepKaHne H3II0KEHO (parMeHTapHO, HEe BCeraa
MOCIIeI0BAaTENbHO), HO TIOKa3aHO 00IIiee MOHUMaHUe BOIIPOCa U MPOIEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIE JJIsl YCBOCHHSI MPOTpaMMHOT0 MaTepuaia (onpeaeneHsl « TpedoBaHMsIME K
MaTeMaTHYECKOH MOJArOTOBKE YUAIIUXCs» B HACTOSAIIEH MpoTrpaMMe TI0 MaTEMATHKE);

®  WMEJIHCH 3aTPYJHEHUS WU TOMYIISHBI OMNOKHU B ONIPEACICHIN MaTEMaTHIECKOW TEPMUHOJIOTHH,
yepTexax, BhIKIAJIKaxX, UCTIPaBJICHHbIE MOCIIe HECKOIBKUX HABOASIIMX BOIIPOCOB YU TEJIS;

®  YYEHHK HE CIpPaBUJICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYaIH MPH BBINOJIHEHUU MPAKTHYECKOTO
3aJJaHUsI, HO BBITIOJHIII 3aJJaHus 0053aTEIIFHOTO YPOBHS CIIOKHOCTH IO JAHHOH TeMe;

®  IIpH JOCTaTOYHOM 3HAHHMH TCOPETUIECKOT0 MaTepualia BhISIBICHA HEJJOCTATOYHAS c(POPMUPOBAHHOCTD
OCHOBHBIX YMEHUI 1 HABBIKOB.

OTMeTKa «2» CTaBHTCS B CICTYIOIIUX CIIydasX:
®  HE PacKpBITO OCHOBHOE COJIEpKaHue YIeOHOTO MaTeprana;
e 0oOHapyXeHO He3HAHUE YICHHKOM OOJIbIIEH WiIN HanboJiee BAXKHON YacTH y4eOHOTO MaTepuaa;



e  JIOMYLICHBI OUIMOKH B ONPE/ICICHUHN TIOHATHH, IPH UCIIOIb30BAHUN MAaTEMaTHYECKOH TEPMHUHOJIOTHH, B
PHUCYHKaX, 4epTexax Win rpaukax, B BBIKIAAKaX, KOTOPBIC HE NCTIPABIICHBI IIOCIE HECKOIBKUX
HaBOJSIINX BOIIPOCOB YUUTEIIS.

3.06waa knaccupurayus oumubox.

[Ipu oneHke 3HaAHW, YMECHUN M HABBIKOB YUAITUXCS CIIEAYET YIUTHIBATh Bce OMIMOKH (TpyObIie U HeTpyObIe) 1
HEIO0YETHI.

3.1. 'pyOBIMH CUUTAIOTCS OLIMOKK: HE3HAHHE ONPEAEICHHS OCHOBHBIX TOHATHI, 3aKOHOB, IPABUJI, OCHOBHBIX
TIOJIO’KEHUH TEOpHH, He3HaHHE (POPMYJI, OOILETIPHHATHIX CHUMBOJIOB 0003HaYEHUH BEJTMUHH, SMHULL UX
M3MEpEHNsl; He3HaHNUE HAaMMEHOBAHUH eIMHUL M3MEPEHHs; HEyMEHUE BBIICINTh B OTBETE TJIaBHOE; HEYMEHHE
NPUMEHSTH 3HAHUS, AITOPUTMBI JJIsl PELIEHUs 33/1a4; HEYMEHHE JeJ1aTh BHIBOBI U 00001EHNsT; HeyMEHHE
YUTATh U CTPOUTH TpaMKH; HEYMEHHUE MOJIb30BATHCS IEPBOUCTOUYHHKAMY, YYEOHUKOM U CIIPAaBOYHUKAMH;
MOTEpsl KOPHS WJIM COXPaHEHUE TOCTOPOHHETO KOPHSL; 0TOpackiBaHue 0e3 00bsICHEHUH OHOTO U3 HUX; 60
PaBHO3HAYHBIC M OIINOKH; BBIYHCIUTEIbHBIC OIINOKH, €CIIM OHU HE SIBIISTFOTCS] OMICKOM; JIOTHYECKHE OIIHOKH.
3.2. K HerpyObIM ommOKaM ClieyeT OTHECTH: HETOYHOCTE (POPMYITHPOBOK, ONpPEICTICHAMN, IIOHSITHH, TEOPHH,
BBI3BAHHAsI HETIOJTHOTOH OXBAaTa OCHOBHBIX MPU3HAKOB OIPEIENIAEMOT0 HOHITHS WM 3aMEHOH OTHOTO - IBYX U3
3THX MPU3HAKOB BTOPOCTETICHHBIMH; HETOYHOCTD TpaiKa; HEPAIMOHAIBHBIN METO PEIICHNS 3a1auHl WIN
HEJIOCTATOYHO IIPOIyMaHHBIN IIJIaH OTBETa (HapyIICHHE JIOTHKH, IIOAMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETNIEHHBIMH); HEPAIIMOHAIBHBIE METO/IBI PAOOTHI CO CIIPABOYHOM M IPYTol JIUTEPaTYpOil; HEyMEHHE
peniaTts 3a1a4u, BHIIONHATH 331aHHUS B O0LIEM BH/IE.

3.3. Henoueramu SBIAIOTCA: HEpallMOHATIbHbBIE IPHEMBI BEIUHCICHUN U Tpeobpa3oBaHuil; HeOpexHOe
BBIMOJIHECHHE 3alTUCCH, YUSPTEKEU, CXeM, TPaHKOB.



