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HosicHuTeIbHAS 32N CKA
Jlannas paboyast mporpaMma 1o reometTpuu s 7 — 9 knacca cocrasieHa Ha ocHose OOIT OO0
MKOY «Ilyruxunckas COIll», TpeboBaHMil K pe3yIbTaTaM OCHOBHOTO 001IIer0 00pa3oBaHus,
IpeJICTaBICHHbBIX B PeiepanbHOM TOCYITapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO OOIIETO
oOpazoBanus u [IpumepHoOit ocHOBHON 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus. B
HEl TakKe yYUTHIBAIOTCS OCHOBHBIC HUJCH U TIOJIOKEHUS IPOTPaMMBbI Pa3BUTHS U (POPMUPOBAHUS
YHHUBEpPCAIbHBIX Y4EOHBIX AEMCTBUIA ISl OCHOBHOTO OOIIET0 00pa3oBaHusl.

Pabowas mporpamma BKJIIOYaeT WHBApUAHTHYIO (00s3aTEIbHYIO) COCTABISIONIYIO COJCpPKAHUS
oOpa3oBanus no Marematuke, ompeaensemyro IIOOIT OOO, a Takxke COAEPKUT BapUATHUBHYIO YacCTh,
JIOTTYCKaeMy0 HOPMATUBHBIMH JJOKYMEHTaMU IIPHU CO3[IaHUU MPOTPaMMBbl ONIPEIETICHHOTO YU4eOHOro Kypca,
B JJAaHHOM CiTy4ae nporpamMmbl K yueOHuky JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9 kmacchl

OBnajieHHEe y4allUMKCSl CUCTEMON I€OMETPUUYECKUX 3HAaHUN U YMEHHH HE0OXOIMMO B ITOBCEIHEBHOM
YKU3HU JIJIS1 U3YUCHHS CMEXKHBIX TUCHUIUIMH U IPOAOHKEHUs 00pa3oBaHUsl.

[IpakTdeckass 3HAYMMOCTH INKOJILHOTO Kypca TeOMETpUHM OOYyCIOBIEHA TeM, YTO €€ OO0BEeKTOM
ABIAIOTCS TMPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOIICHUS JIEHCTBUTEIBHOIO MHUpA.
['eomeTpuyeckasl TMOJArOTOBKA HEOOXOMWMA ISl TOHWMAHWS TPUHIMIIOB YCTPOWCTBA U HCIIOJIB30BAHUS
COBPEMEHHOW TEXHHUKH, BOCHPUATHS HAYYHBIX M TEXHHYECKUX MMOHATUN MU HJed. MaremaTnka sBIseTCS
SI3BIKOM HAayKH U TeXHUKHU. C e€ TOMOIIBI0 MOACIUPYIOTCS M U3YYAIOTCS SIBJICHUS U ITPOIIECCHI, TPOUCXOISIITHIE
B IIPUPOJIE.

l'eometpust siBIsIETCS OJIHUM M3 OMOPHBIX TMPEIMETOB OCHOBHOW IIKOJIBI: OHAa O0OECNeYMBAaeT W3YYCHHE
JpyrMX JUCUMIUIMH. B mepByro odepenp 3TO OTHOCHUTCS K IpEIMETaM €CTeCTBEHHOHAYYHOIO LHMKIa, B
4acTHOCTH K (u3uke. Pa3BuTHE JOTMYECKOr0 MBINUICHUS YyYalUXCs MPH OOYyYCHUH T'COMETPHH
CIOCOOCTBYET TakKe YCBOCHHUIO IPEIMETOB T'yMaHUTapHOro Hukia. [IpakThyeckue yMmMeHHS M HaBBIKU
TEOMETPUIECKOTO XapakKTepa HEOOXOAUMBI ISl TPYJOBOM JESITENBHOCTH M MPO(ECCHOHATBHON MOATOTOBKH
IIKOJIbHUKOB.

PazBuTtHe y ydamumxcsi MpaBWJIBHBIX MPEACTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU T€OMETPHUYECKHUX
abCTpakiyii, COOTHOIICHHH pEaTbHOrO M HICAIbHOTO, XapaKTepe OTPaKeHUS MaTeMaTH4eCKOW HayKoi
SBJICHUA M TIPOIIECCOB PEAIbHOTO MHpA, MECTE T'€OMETPUU B CHUCTEME HAyK U POJIU MATEeMATUYECKOTO
MO/JICTUPOBAHUS B HAYYHOM MIO3HAHHUHU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a Takke (OPMUPOBAHUIO KAUECTB MBIILUICHHS, HEOOXOIUMBIX JUIsl aJlanTallid B COBPEMEHHOM
HH(OPMAITMOHHOM OOIIECTRBE.

TpeOyst OT yJaumxcsi YMCTBEHHBIX M BOJIEBBIX YCHIIMHM, KOHIIGHTPAIIMM BHUMAaHUS, aKTUBHOCTU Pa3BUTOTO
BOOOpaKEHHsI, TeOMETPHS Pa3BUBAET HPABCTBEHHBIE YEPTHI JINUYHOCTU (HACTOMYMBOCTD, LIENECYCTPEMIEHHOCTD,
TBOPUYECKYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIOOME, MUCIUIUIMHY U KPUTUYHOCTD
MBIIICHHS) 1 YMEHUE apTyMEHTUPOBAHO OTCTaMBaTh CBOM B3TJISAIbI U YOSKICHUS, a TAKKE CIOCOOHOCTh
MPUHUMATh CAMOCTOSTENIbHBIE PEIICHUS.

['eomeTpusi CyIIECTBEHHO paclIMpSET KPYro3op YYalIMXCsl, 3HAKOMS MX C HMHAYKIHMEH U JeAyKLHEH,
0000IIeHNeM W KOHKpEeTH3alMel, aHallM30M U CHHTE30M, KIAacCUpUKAIMed W CHCcTeMaTh3allueH,
abcTparpoBaHueM, aHajorued. AKTHBHOE HCIIOJIb30BaHME 3a/ad Ha BCEX JTamax y4eOHOro mpoiiecca
pa3BUBACT TBOPUYECKHE CIIOCOOHOCTH IIKOJIEHUKOB.

[Tpu oOyueHnu reomeTprn GOPMUPYIOTCSI YMEHHS U HABBIKK YMCTBEHHOTO TpyJla — IUIAHUPOBAHUE CBOECH
paboThI, TIOMCK PAIMOHATBHBIX ITyTel €€ BBITIOJTHEHUS, KPUTHYECKas OICHKa pe3yJbhTaToB. B mporiecce
0o0y4YeHHs] TEOMETPUH IIKOJBHUKH JOJDKHBl HAaYUYHMTHCSl W3JIaraTb CBOM MBICIH SICHO M HCYEPIIBIBAIOIIE,
JTAKOHUYHO U EMKO, TPUOOPECTH HABBIKU YETKOTO, aKKYPATHOT'O U TPAMOTHOTO BBITIOJIHEHUSI MATEMaTHYECKIX
3anucen.

Baxneiimenn 3amadyeil IMIKOJBHOTO Kypca TEOMETPHHM SBISIETCS PAa3BUTHE JIOTUYECKOTO MBIIIICHHS
yuamuxcsi. CaMu OOBEKThl TE€OMETPHUUECKUX YMO3aKIIOUYEHHM W TMPUHATHIE B T'€OMETPUHU MpaBUia HX
KOHCTPYHUPOBAHUSI CIOCOOCTBYIOT (POPMUPOBAHHIO YMEHHI OOOCHOBBIBATH U JIOKa3bIBATh CYXKJICHUS,
NPUBOJUTh YETKHUE OIPENENICHUs, Pa3BUBAIOT JIOTMYECKYIO WHTYULUIO, KPAaTKO M HArjsJHO BCKPBIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOCHHHM M ydaT MX MPUMEHEHHUI0. TeM caMbIM T'€OMETpHs 3aHMMAET BEIyIlee
MecTo B (hOPMHUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIIIEHUS IKOJIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHIO MAaTeMaTWKd, (QOpPMHUpPYS TMOHHUMAHHE KPacOoThl W U3SINECTBA
MaTeMaTU4eCKuX pacCyKAEHHM, CIMOCOOCTBYS BOCHIPHSTHUIO TEOMETPUUECKUX (POPM, YCBOCHHUIO TOHSATHS
CUMMETPHH, TEOMETPHUSI BHOCUT 3HAYMTEIBHBINA BKJIAJ B ACTETHUUYECKOE BOCHHUTAaHUE yyamuxcs. E€ muzydeHue
pa3BUBACT BOOOpaKEHHWE IIKOJIBHUKOB, CYIIECTBEHHO O0OOram@aer M pa3BUBaeT HUX MPOCTPAHCTBEHHBIE



MMPCACTaBJICHH.

ean 00y4yeHnusi reomeTpum:

®  OBJIJICHUE CUCTEMON r€OMETPUUECKHUX 3HAHUN U YMEHUI, HEOOXOIMMBIX JJI1 NPUMEHEHUS B
IPaKTUYECKOH IeATETbHOCTH, U3yUEHHs] CMEXHBIX AUCLUILINH, IPOAOIKEHUS 00pa30BaHus;

® WHTEJUIEKTYaJIbHOE pa3BUTHE, (POPMHPOBAHNE KAYECTB JIMIHOCTH, HEOOXOIMMBIX YETOBEKY IS
HOJHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOYHOCTb MBICIH, KDUTUYHOCTb
MBIILUIEHNUS U UHTYULUH, JIOTHYECKOE MBIIIJICHHUE, SJIEMEHTHI aJITOPUTMUYECKON KYJIbTYPBI,
IPOCTPAHCTBEHHBIX MIPEJCTABICHUN, CTIOCOOHOCTD K MIPEOI0JIEHUIO TPYJHOCTEH;

* (opmMHpOBaHHUE MPEACTABICHUHN 00 NACIX U METOAAX MATEMATUKH KaK YHHBEPCAIBHOTO S3bIKa
HAyKH U TEXHHUKH; CPEICTBA MOJCINPOBAHNUS SBJICHUI U ITPOLIECCOB;

® BOCHHUTAHHE KyJIbTYpPbl JUYHOCTH, OTHOILIEHUS] K MaTEMAaTHKE KaK K YaCTH 00I€4eI0BEYECKON
KyJIBTYPbI, IOHUMaHHs 3HaYMMOCTH MAaTEMAaTUKHU JUI HAyYHO-TEXHUYECKOI 0 IIPOrpecca;

[Ipennonaraercst pean30BaTh KOMIETEHTHOCTHBIMN, JINYHOCTHO-OPUEHTUPOBAHHBIH, €S TEIbHOCTHBII
HOJIXO0/1bl, KOTOPbIE ONPEAEIAIOT 3aAa4M 00y4eHUs:

® [IpuOOpeTeHHE 3HAHUM U YMEHHH JUIsl UCII0JIb30BAHUS B IPAKTUUECKON JESITENIbHOCTU U
IIOBCEIHEBHOM JKH3HH;

® OBJaJeHHUE CII0cOOaMU MO3HABATEIHHON, HH(OPMAIIMOHHO-KOMMYHHKATUBHON U pe(hIeKCUBHOM
JEATEIIBHOCTH

® OCBOCHHE TO3HABATENbHON, HH()OPMAIIMOHHON, KOMMYHHUKAaTUBHOH, pe(IeKCUBHOM
KOMIIETCHIIUAMY,

®  OCBOCGHHE OOIIEKYJIbTYPHOU, MPAKTUIECKON MAaTEMaTUYECKON, COIIMAIBHO-TUYHOCTHOM
KOMIIETCHIIUSAMH, YTO IPEIOIaraer:

- 00wexy1bmypHylo komnemenmuocms (OPMHUPOBAHUE MPEICTABICHUH 00 UACIX U METOAAX
MaTEMAaTHKH, O MATEMAaTUKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEJICTBE MOJEIUPOBAHMSI SIBJICHUN U
nporeccoB; popMUpoOBaHNE MOHUMAHHSI, YTO TEOMETPUIECKHUE (POPMBI SBISFOTCS
U/1eaTIM3UPOBAHHBIMU 00pa3aMu peasIbHbIX O0OBEKTOB);

- NPaKmu4eckyio MamemamuyecKkyro KomMnemeHmuocms (OBIaJJEHUE SI3bIKOM F€OMETPUU B YCTHOM U
NMCbMEHHOHU (opMe, TeOMETPUUECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOAUMBIMU JIJIs1 U3Y4YEHUS
HIKOJIbHBIX €CTECTBEHHO-HAYUHbIX TUCIUIUINH; OBJIAJICHUS IPAKTUYECKUMHU HaBbIKAMU
UCIIOJIb30BAaHUs TEOMETPUUECKUX MHCTPYMEHTOB Ul N300paXkeHus GUTyp, HaXOKACHUS UX
pasMepoB);

- COYUANLHO-TUYHOCMHYIO KOMNemeHmHOCMb (Pa3BUTHE JJOTMUECKOTO MBILIICHHS, AITOPUTMUYECKOI
KYJIBTYPBI, IPOCTPAHCTBEHHOTO BOOOPAXEHHUS, HHTYHIINH, KOTOPBIE HEOOXOIUMBI JIJIs TPOIOKEHHS
00pa3oBaHMs U AJIS1 CAMOCTOSITEIbHON 1eATeNbHOCTH; (POPMUPOBAHNE YMEHUS POBOJAUTH
apryMeHTallMIO CBOETO BbIOOpA MIIM X0/1a PEIeHU 3a/1a4l; BOCIIUTAHUE CPEJCTBAMH MaTEMaTUKU
KyJIBTYPBI JINYHOCTH Yepe3 3HAKOMCTBO C MCTOPUEH FreOMETPHUH, IBOJIIOLIMEH T€OMETPHUUECKUX UAEH).

Komnemenmuocmnuulii no0xo0 OUpPEAETseT CIEAYIOINE OCOOCHHOCTU TPEIBSBICHUS COJAEPKaHUS
00pa3oBaHMsA: OHO IPEACTABICHO B BHJE TPEX TeMaTHUYEeCKuUX OJIOKOB, olecreuuBarolMx (opmMHpoBaHHE
KoMreTeHIMi. B mepBoM Onoke TmpencTaBleHbl JUAAKTUYECKHE EIMHUIBI, 00ecreunBarome
COBEPIIECHCTBOBAHUE T'€OMETPUYECKMX  HABBIKOB. BO BTOpOM - AMIAaKTHYECKHE €IMHHULBI, KOTOpBIE
COZIEp)KaT CBEACHUS M3 HCTOPUM TE€OMETPUM. DTO coepikaHue oOydeHus sBisiercs 0a30i [yl pa3BUTHSA
KOMMYHHMKATUBHON KOMIIETEHIIMM ydaliuxcs. B TpeTbem OoKe MpencTaBiIeHbl TUAAKTUUYECKUE €IUHUIIBI,
OTpaKaromye MHPOPMAIMOHHYIO KOMIIETCHIIMIO M O0ECTICUMBAIOIINE Pa3BUTHE Y4EOHO-TO3HABATEIBHOW H
pedIEKCUBHOM KOMITETEHITHIH.

[Ipunune! 0T60pa copepkaHus CBSI3aHbI C MPEEMCTBEHHOCTBIO 1€ 00pa30BaHusl Ha Pa3iIMYHBIX CTYTIEHIX
U YpOBHSX OOyuYE€HHs, JIOTMKOH BHYTPUIIPEIMETHBIX CBS3€H, a TakkKe C BO3PAaCTHBIMH OCOOEHHOCTSIMU
Pa3BUTHSI yHaIUXCSL.

JIuunocmnas opuenmayua 06pa3oBaTEIILHOTO MIPOLIECCA BBIABIISAET IPUOPUTET BOCIUTATENBHBIX U
pa3BuBaromux neiei o0yueHus. CriocoOHOCTh y4yaluxcss HOHUMATh PUYHHBI U JIOTUKY Pa3BUTHS
MaTeMaTHYECKUX MPOLIECCOB OTKPHIBAET BO3MOXKHOCTb JJIs1 OCMBICTIEHHOTO BOCHPUSTHS BCETO Pa3HOO0pasus
MHUPOBO33PEHUECKUX, COLIMOKYJIbTYPHBIX CUCTEM, CYILIECTBYIOIINX B COBPEMEHHOM Mupe. Cuctema yueOHbIX
3aHATHH NpU3BaHa ClIOCOOCTBOBATh Pa3BUTHIO JIMYHOCTHONW CaMOMIEHTU(UKAIIMH, TYMAHUTAPHOM KyJIbTYpbl
HIKOJIbHHUKOB, UX MPUOOIIEHUIO K €CTECTBEHHO-MAaTEMATHYECKON KYJIbTYpE, MOTHUBALIUU K COLIMATbHOMY
MO3HAHUIO U TBOPYECTBY, BOCIIUTAHUIO JINYHOCTHO U OOLIECTBEHHO BOCTPEOOBAHHBIX KaYeCTB, B TOM YHCIIE



IpakIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenvHocmuwlit 00X00 OTPaXXaeT CTPATETHUIO COBPEMEHHOM 00pa30BaTEeIbHON MOJUTUKH:
HEOOXOIMMOCTh BOCITUTAHHUS YeJIOBEKA U TPaXKAaHNHA, MHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIIEeCTBO,
HAIIEJICHHOTO Ha COBEPIICHCTBOBaHME AITOTro obmiecTBa. CHcTeMa ypOKOB COPHUEHTHPOBAHA HE CTOJIBKO
Ha repeiady «rOTOBBIX 3HAHMIT», CKOJIBKO Ha (POPMUPOBAHNE AKTUBHOM TUYHOCTH, MOTUBUPOBAHHON K
CaMOO6pa30BaHI/IIO, 06HaﬂaIOmeﬁ AOCTATOYHBIMH HABBIKAMU U IICUXOJIOTHICCKUMU YCn1aHOBKAMH K
CaMOCTOSATEIbHOMY MOUCKY, 0TOOPY, aHANTU3y U UCTIOJIH30BAHUIO HH(DOPMALIUU. ITO TOMOXKET BBITYCKHUKY
aIanTUPOBATHCS B MUPE, TIe 00beM HH(POPMAIMN pacTeT B TEOMETPUIECKON MPOTPECCHH, TI€ COLMAIbHAS
npodeccuoHanabHas YCIENIHOCTh HAMPSMYIO 3aBUCAT OT MO3UTUBHOTO OTHOIICHUS K HOBALIUSM,
CaMOCTOATCIIbHOCTU MBIIJICHUSA 1 THULIUATUBHOCTH, OT TOTOBHOCTHU IIPOSABJIATH TBOp‘ICCKI/Iﬁ noaxona kK aeiy,
UCKaTh HECTaHIApPTHBIE CTIOCOOBI pelIeHuUs MPOOJIeM, OT KOHCTPYKTHBHOTO B3aUMOJICHCTBUS C JIFOAbMHU.

Junaktuueckas Mojieab 0O0OyUeHHs U eJarornuyeckrue CpesICTBa OTPakatoT MOJAEPHU3ALIMIO OCHOB
y4eOHOro Ipoliecca, UX NePeoOpUeHTAINIO Ha TOCTHKEHUE KOHKPETHBIX PEe3yJbTaTOB B BHJIE
c(OpPMUPOBAHHBIX YMCHHI U HABBIKOB YUAIIUXCsI, 0000IIEHHBIX CIIOCOO0B AesTenbHOCTH. DOpMUpOBaHUE
HEJOCTHBIX MPEACTABICHUIN O TeOMETPUN OYJET OCYIIECTBISITHCS B X0J1€ TBOPUYECKOM NEATENbHOCTH
ydamuxcsa Ha OCHOBE JIMYHOCTHOI'O OCMBICIICHUS TCOMCTPUUICCKUX (baKTOB U SIBJICHUIH. 0c000€ BHUMAaHUE
yAemseTCs MO3HAaBaTeIbHONW aKTUBHOCTH YYaIllUXCsl, UX MOTUBUPOBAHHOCTU K CAMOCTOSTEILHON yueOHOI
pabote. D10 mpeaAnonaraet Bce 60Jee NIMPOKOE UCIIOIB30BaHUE HETPAIUIIMOHHBIX (JOPM YPOKOB, BTOM
YHCIie METOJUKH JENIOBBIX U POJIEBBIX UTP, MPOOIEMHBIX TUCKYCCHH, MEKIPEIMETHBIX MHTEIPUPOBAHHBIX
YPOKOB HT.I.

[Tnanupyercs MCMoNb30BaHUE CIEAYIOMIUX TEXHOJIOTUH B MPEIoIaBaHuU MIpeIMeTa:

° TCXHOJIOTUH IMOJIHOT'O YCBOCHMU,
® TEXHOJIOTMH 00Yy4YEeHMsI Ha OCHOBE PEIlIeHUs 3ajay;
° TEXHOJIOIun O6y‘~I€HI/I$I Ha OCHOBC CXEMATHYCCKHUX N HOBBIX 3HAKOBBIX MOHeHeﬁ.

J1s ecTeCTBEHHO-MaTEMaTHYECKOTO 00Pa30BaHUsI IPUOPUTETHBIM MOXKHO CUMTATh Pa3BUTUE YMEHUMN
CaMOCTOATCIIbBHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO ITO3HABATCIIbHYIO, UCIIOJIB30BATH 3JICMCHTLL
MPUYUHHO-CJIEICTBEHHOTO U CTPYKTYPHO- (DYHKIIMOHAILHOTO aHallnu3a, ONPEAEIsATh CYIIECTBEHHbBIE
XapPaKTCPUCTHKHU U3YyIACMOT'O O6’I)€KTa, CaMOCTOATCIIBHO BBI6I/IpaTI> KpUTCpUH IJisd CpaBHCHUA,
COTIOCTABJICHHUS, OLICHKH U KJIaCCU(PUKAIIUU OOBEKTOB - B IPOrpaMMe ITO SBISIETCS OCHOBOM ISt
LeJIEeTIONIaraH s,

N3yuenune reomeTpun B 7-9 Kiaccax HaIpaBJICHO HA JOCTHIKCHHE CICIYIONIMX TeNIeH:

Hanpasnenue Kommerennuu
pa3BUTHS

® pPasBUTHC JOTMYCCKOI0 M KPUTHYCCKOI'0 MBIIIJICHUA, KYJIBTYPhI pCUH,
® BOCIMTAaHHC KayeCTB JIMYHOCTH, O6CCHC‘II/IBaIOIIII/IX, YBaXXCHHUEC K
HUCTHUHC W KPUTHUYCCKOIO OTHOIICHHUA K COOCTBEHHBIM U UYXXHUM

CYKJICHUSIM;
* (QopmupoBaHHEe Yy ydYallUXCs HMHTEJUIEKTYalbHOW YECTHOCTH U
JInuHoCTHOE OOBEKTUBHOCTH, CIIOCOOHOCTH K  MPEOJOJCHUIO  MBICIUTEIBHBIX

CTCPCOTUIIOB, BBITCKAIOIIUX U3 O6BII[€HHOFO OIIBITAa

hd (1)OpMI/Ip0BaHI/Ie Ka4d€CTB MbBIIIJICHMUA, H€06XOZII/IMI>IX JJI aganTanguu B
COBPEMCHHOM I/IH(bopMaI_[I/IOHHOM O6H.I€CTB€;

® pa3BUTHC HHTEpECa K MaTCMaTUICCKOMY TBOPYECTBY u
MaTEeMaTHYECKUX CIIOCOOHOCTEM

MeTtanpeameTHoe e ®dopmMupoBaHHE TPEICTABICHUN 00 HACSIX M O METOJAX MATEeMATHKH
Kak 00 yHHMBEpPCAJbHOM  sI3bIKE HAayKM W  TEXHUKH, 4YacTH
o011euen0BeYeCcKOil KyJIbTYypHl;

* VMeHHE BHJETh MaTEMAaTHUYECKYIO 3a/Jadyy B OKpPYXarolleM MHpe,
WCIIOJIb30BAaTh MAaTEMaTHYECKHE CpPEACTBA HATJISIHOCTH  (PUCYHKH,
YEePTEIKU, CXEMBI) ISl WIUTFOCTPALIMHU, HHTEPIPETAIMU, apTyMEHTAIUH;

e OsBiajicHUEe yMEHHEM JIOTUYECKH OOOCHOBBIBATH TO, YTO MHOTHE
3aBUCUMOCTH, OOHapyXCHHbIC IyTeM PACCMOTPEHHUS  OTICIIbHBIX
YJACTHBIX CJIy9aeB, UMEIOT O0Iee 3HAYCHHUE U PACIPOCTPAHSIOTCS Ha BCE
Gurypsl  ONpeAeIeHHOr0 BHJAA, MW, KPOME TOro, BbIpabATHIBATH




HOTpe6HOCTB B JIOTHYECKOM 0OOCHOBAHHNH 3aBHUCHUMOCTEN

* BbrigBiieHHE NPAKTUYECKON 3HAYMMOCTH HayKH, €€ MHOTO0OOpa3HbIX
MIPUIOKEHUN B CMEXHBIX IUCLUIIINHAX U ITOBCEJHEBHOU IEATEIbHOCTH

JTIOIEH;
[IpenmerHoe e (Co3manue dbyHmamenta s MaTeMaTHU4YeCKOIro pas3BUTHS,
(bOpMPIpOBaHI/ISI MECXaHHU3MOB MBIIIJICHUA, xapaKTepHHx JJIS

MaTEMaTHUYECKOH e TEIbHOCTH.

Ha ypoBHe ocHOBHOT0 00111eT0 00pa30BaHus 3a/1a4i yUeOHBIX 3aHATUN ONpeJIeNIeHbl KaK 3aKperieHue
YMEHHH pa3iesiaTh MPOLECChl Ha ATAIbl, 3B€HbS, BBIJICIATh XapaKTepHble IPUYUHHO-CIIE/ICTBEHHBIE CBA3H,
OTIpPeNIeNIATh CTPYKTYpPY O0bEKTa MO3HAHUSI, 3HAUMMble (DYHKIIMOHAIBHBIC CBSI3U M OTHOILICHHS MEXTY
YacTSIMH 1LI€JI0T0, CPABHUBATb, COMIOCTABIISATH, KIACCU(PUIIUPOBATh, PAHKUPOBATH OOBEKTHI IO OHOMY UJTU
HECKOJIBKUM INPEJIOKEHHBIM OCHOBAHMSM, KpuTepusaM. [IpuHIMnuansHoe 3Ha4eHNE B paMKax Kypca
MpHOOpeTaeT yMeHue pa3nndarh (pakTsl, MHEHHS, JOKAa3aTeNbCTBA, THUIIOTE3bl, AaKCHOMBI

[Tpu BBIONIHEHUH TBOPUECKUX pabOT (hOpMUpPYETCss yMEHUE ONPEAETATh aJeKBaTHbIE CIIOCOOBI peleHHs
y4eOHOM 3a/1auil Ha OCHOBE 33JJaHHBIX aJITOPUTMOB, KOMOMHHUPOBATh U3BECTHBIE AITOPUTMBI ACSITETbHOCTU
B CUTYyallUsAX, HE IPEIIOJAraoIliiX CTAaHJAPTHOTO IPUMEHEHUS OJJHOTO U3 HUX, MOTUBUPOBAHHO
OTKa3bIBaThCs OT 00pa3ia IeATeIbHOCTH, UCKAaTh OPUTHHAJIbHBIE PEIICHUS.

VYyamuecs: JOJDKHBI IPUOOPECTH YMEHUS 1O (POPMUPOBAHUIO COOCTBEHHOTO aJrOPUTMA PELICHUS
TT03HABATENIBHBIX, (POPMYITHUPOBATH MPOOJIEMY U IIEJIM CBOCH PabOTHI, ONIPEICIISITh aICKBaTHBIE CTIOCOOBI U
METO/IbI peIIeHUs 3a/1a41, IPOTHO3UPOBATH OXKUIAEMBIN PE3yJIbTaT U COMOCTABIATH €r0 ¢ COOCTBEHHBIMU
reOMETPUYECKUMHU 3HAaHUSAMU. YYaluecs TO0JKHBI HAyUYUThCS MPEJCTABIATh PE3yIbTaThl HHAUBUIYAIbHOMN
U TPYNIIOBOM MMO3HABATENBHOM AeATEILHOCTH B (hopMaxX KOHCIIEKTa, pedepaTa, peLeH3UH.

Ha ypokax yuamiuecs MoryT 0oJjiee YBEpEHHO OBJIaIeTh MOHOJOTHUYECKON U THAJOTUYECKON peublo,
yYMEHHMEM BCTYIIaTh B peueBOe OOIIEHHE, yYaCcTBOBATh B Juajiore (MOHUMaTh TOUKY 3pEHUs cOOE CeaHMKa,
NpHU3HABaTh MPaBO Ha MHOE MHEHUE), MPUBOAUTH MPUMEpPHI, MOAOUPATh apryMEHThI, nepedpa3nupoBaTh
MBICITb  (OOBSACHATH «HMHBIMH CIIOBaMU»), (OpMYJIMpOBaTh BBIBOABL. JlIs pelieHus MO3HABATENbHBIX H
KOMMYHHMKATHUBHBIX 3aJau Y4YalllMMCsl TpeaaraeTcsi HMCIOIb30BaTh pa3IMYHble HCTOYHUKU HH(OpMAIMH,
BKJIIOYasl SHIUKIIONEIUH, CJIOBapH, HHTEPHET-peCypchbl W Jpyrue Oas3bl JaHHBIX, B COOTBETCTBHU C
KOMMYHHUKaTHBHOM 3ajaueil, cdepoil U cutyaruei oOIIeHHs OCO3HAHHO BbIOMpATh BBIPA3UTENIbHBIE CPEACTBA
sI3bIKa U 3HAKOBbIE CHCTEMBI (TEKCT, TabJMIla, cXema, ayJMOBU3YaJIbHbIA PSA U 1p.).

AKIIEHTHPOBAaHHOE BHHMMaHUE K MPOAYKTHUBHBIM (opMamM y4yeOHOW JesSTeTbHOCTH Mpearnoiaraet
aKTyaIM3alMI0  UHPOPMAYUOHHOU KOMNEMeHMHOCmU  yyawuxcs: (HOPMUPOBAHHE MPOCTEHIINX HABBIKOB
paboThl C UICTOYHUKAMU, MaTepHaIaMHu.

Bbonblryro 3HaUMMOCTb 00pa30BaHMsl COXPAHSET UHPOPMAYUOHHO-KOMMYHUKAMUBHAS OesMeNlbHOCb
yuawjuxcs, B paMKax KOTOpPOM pa3BHBAIOTCS YMEHHS U HaBBIKM MOMCKA HYKHOM MH(pOpMalMu MO 3aJaHHON
TeMe B UCTOYHUKAX PA3IMYHOTO THIIA, U3BJIECUEHHUS HEOOXOAMMON MH(OPMAIMK U3 UCTOYHUKOB, CO3/IaHHBIX B
pa3MYHbIX 3HAKOBBIX CHUCTeMax (TeKCT, Tabimuia, rpapuk, JuUarpamMma, ayJIuOBU3YaIbHBIA psa U Jp.),
nepeBo/ia MH(OPMAIK U3 OJTHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO (M3 TEKCTa B TaOJIUILY, U3 ayJAHOBU3YAIbHOTO
psida B TEKCT U Jp.), BBIOOpa 3HAKOBBIX CUCTEM aJIeKBATHO MO3HABATENbHOW U KOMMYHUKATUBHOW CUTYaIUH,
OT/ENEHH OCHOBHOW MH(MOPMAIMM OT BTOPOCTENICHHOW, KPUTUYECKOTO OLEHUBAHUS JIOCTOBEPHOCTU
MOJTy4YeHHOW MH(pOpMalUK, Teperaynd coiepkaHusi MH(OpMalMy aJIeKBaTHO IOCTaBJICHHOW €N (CKaTo,
MIOJTHO, BEIOOPOYHO). Yyaruecs JTOKHBI YMETh Pa3BEpHYTO 0OOOCHOBBIBAThH CY)KJICHHUS, 1aBaTh ONpEICICHHs,
MPUBOAMTH JOKa3aTelbcTBa (B TOM YHCIE OT MPOTUBHOIO), OOBSACHATH H3YUYEHHBIE IOJIOKEHUS Ha
CaMOCTOATENIFHO TOAOOPAHHBIX KOHKPETHBIX TNPUMEpax, BJIAJeTh OCHOBHBIMHU BHJAMU IyOJMYHBIX
BBICTYIIJICHUH (BBICKA3bIBaHMS, MOHOJIOT, JUCKYCCHUS, MTOJIEMHKA), CIIE0BaTh ITHYECKUM HOpMaM U MpaBuiIaM
BEICHUS Juainora, aucmyTa. llpenmonaraercs yBEpeHHOE HCIIONB30BAHUE YYAIIUMUCS MYJIbTUMEIUHHBIX
PECYpCOB U KOMITBIOTEPHBIX TEXHOJIOTUH J1Ts1 00paboTKH, Mepeauu, CucTeMaTH3aluy HH(pOpMaIiy, Co3JaHus
0a3 JaHHBIX, IPE3EHTAIUU PE3YJIbTATOB O3HABATEIbHON U MPAKTUYECKON e TEIIbHOCTH.

CrangapT OpHEHTHPOBAaH Ha BOCHMTaHHWE UIKOJbHUKA-TpaXJaHWHA W marpuota Poccum, pasButue
JyXOBHO-HPABCTBEHHOI'O MMpa HIKOJbHHMKA, €r0 HAIlMOHAJBHOIO CAaMOCO3HAHMs. OJTH IOJOXEHHS HAILIH
OTpaKeHHE B COJAEpKaHMU YpokoB. B mporecce o0ydeHUs OOKHO ObITh C(HOPMUPOBAHO YMEHHUE
(bopMyIHMpOBaTh CBOM MHUPOBO33PEHUYECKUE B3IJIAIbI M HAa ATOW OCHOBE - BOCIIUTAHUS T'PaXKIAHCTBEHHOCTU M



naTrpuoTrU3Ma.

O0mas xapakTepucTHKa Kypca reoMeTpum B 7-9 kiiaccax

B Kkypce yCIIOBHO MOXKHO BBIACIMTH CIEAYIOIIME COAEp)KaTenbHble JMHUM: «HarmmsagHas reomerpus»,
«["'eomerpuueckue puryps», «M3mepeHre reoMeTpuueckux Beananny», «KoopanHate, «Bektopb», «Jloruka n
MHOXECTBa», «['€OMETpHsl B HICTOPUUECKOM Pa3BUTHUID).

Marepuan, oTHocsammiics k auHuM «HarnsaHas reomerpus» (3J€MEHTHl HAIVISAHOW CTEPEOMETPUN),
CIIOCOOCTBYET PAa3BUTHUIO POCTPAHCTBEHHBIX MPEJICTABICHUH yyallluXxcsl B paMKax U3y4YeHUs IJIaHUMETPUU.

Coneprxanue pazzaenos «I'eomerpuueckue Guryps» u «l3mepenne reoMeTpUYECKUX BETMUMHY» HAlEIEeHO
Ha 0JTy4eHUE KOHKPETHBIX 3HAaHUN O TeOMETpUYECKON (GUrype Kak BaKHEHUIIeH MaTeMaTHYECKON MOJIENH s
OIMCaHMsl OKpYykaromero Mupa. CHcTeMaTH4ecKoe H3y4YeHHE CBOWCTB T€OMETPUYECKHX (GUryp IMO3BOJIHT
Pa3BUTh JIOTMYECKOE MBIIUICHHWE W II0Ka3aTh I[PUMEHEHUE OTUX CBOWCTB IIpU pEUICHHH 3ajad
BBIUMCIIUTEIBHOTO U KOHCTPYKTUBHOI'O XapaKTepa, a TAK)KE IIPH PEIICHUH IPAKTUYECKUX 3a/1a4.

Marepuail, OTHOCAIIMICS K colepxareiabHbIM JUHUAM «KoopauHate» u «BekTopsl», B 3HAYMTEIBHON
CTeNeHN HecéT B cebe MEeXIpeIMETHble 3HaHUs, KOTOpPble HAXOAST NPUMEHEHHE KaK B Pa3iIMYHbIX
MaTeMAaTUYECKUX JUCLUAIUIMHAX, TAK U B CMEKHBIX IPEIMETAX.

Oco0eHHOCThIO JIMHUM «JIoTrMKa M MHOXXECTBa» SIBJI€TCS TO, YTO IpPEACTABIECHHBIA 3/leCh Marepuai
NPEUMYILIECTBEHHO U3YYaeTCsl PH paCCMOTPEHUH Pa3InYHbIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepral
HalleJIeH Ha MaTeMaTu4ecKoe pa3BUTHE ydauiuxcs, GOpMUpPOBaHUE y HUX YMEHHs TOYHO, CXKATO U SCHO
M3JIaraTh MBICIU B YCTHOW U MMCbMEHHOM peYH.

Jlunus «I'eomMeTpHs B MCTOPUYECKOM Pa3BUTUM» TpeAHa3HaueHa i (JOPMHUPOBAHUS MPEACTABICHUM O
TEOMETPUHM KaK YacTH 4YeNOBEYECKOW KYJIBTYPBHI, JIsi OOIIEro pa3BUTHS HIKOJBHUKOB, IUISI CO3aHUS
KYJIbTYPHO-UCTOPHUYECKOH cpe/ibl 00yUEHMS.

ABTOpCKHE POrpaMMbl, HA OCHOBE KOTOPBIX pa3padoTrana padoyasi nporpamMmma.

1.Pabouas mporpamma k yueOHuky JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9 kiaccel: yueOHOE ocoOue
it 001eo0pazoBaTenbHbIX opranm3anmii/B.d.byty3os. M.: [Ipocsemnienue, 2016.

2. Pabouas nporpamma o reomerpuu kK YMK JI.C. Atanacsna, B.®. byty3oBa. 7-9 knaccel /CocTaBUTENb
I".1.MacmnakoBa. M.: Bako, 2014.

3.Paboune nporpammel 1o yueOnukam JI.C. AranacsHa, B.®. Byry3oBa. u ap. 7-9 knaccel. - Bonrorpan:
Vuurens, 2012

Onucanne MecTa y4eGHOI0 npeaMeTa B y4eOHOM ILIaHe.
VYuebnsiit npenmer «I'eomeTpust. 7-9 kaaccy» OTHOCHTCS K 0Opa3oBaTenbHON obnactu «MaremaTikay.
B yue6noMm mnane MKOVY «lllytuxunckas COL» Ha n3ydenue reomerpuu B 7-9 kiaccax oTBoguTcs 68
94acoB U3 pacueTa 2 4 B HEJEII0 B TeUCHUE KaXK/I0ro rojia o0ydenus, Bcero 204 yaca.

Onucanue EeHHOCTHBIX OPHEHTHPOB COJeP:KaHUsl Y4eOHOI0 MpeaMeTa.

MHorum JI1oisIM B CBOEH KU3HU MPUXOUTCS BBITIOJIHSTH JIOCTATOUHO CJIIOXKHBIE PACUETHI, MTOJIH30BATHCSA
001IeynOTPEONTEIPHON BBIYUCITUTEIIBHON TEXHUKOHN, HAXOAUTh B CIIPABOYHHUKAX M MIPUMEHSTHh HYKHBIC
(GOpMYIIbI, UCIIOIE30BATh IPAKTHUECKUAE MTPHUEMBI T€OMETPUICCKIX U3MEPEHHUN U MOCTPOCHUM, YUTATh
nH(dOpMaIUIO, IPEACTABICHHYIO B BU/IE TAaOJIUII, AUarpaMM, rpauKoB, TOHUMATh BEPOSITHOCTHBIN
XapakTep CIIy9alHBIX COOBITHN, COCTABIIATh HECIOKHBIC aITOPUTMBI U JIP.

be3 KOHKpeTHBIX MaTeMaTHYEeCKUX 3HAHUI 3aTPyHEHO MOHUMAaHWE MTPUHITUIIOB YCTPONCTBA U
WCITOJIb30BAHUsI COBPEMEHHOMN TEXHUKH, BOCIIPUITHE HAYYHBIX 3HAHUH, BOCIPUATHE U UHTEPIPETALIHS
pPa3HOOOpa3HOU COIMATBHOM, SKOHOMUYECKOM, TOIUTHYeCKON nHpopmaruu. Takum oOpazom,
MPAKTHYECKAS MTOJIC3HOCTh MATEMATHKH 00YCIIOBIICHA TEM, UTO €€ MPEIMETOM SIBIITIOTCS (PyHIaMEeHTaThHBIS
CTPYKTYPBI peajbHOTO MUPA: MPOCTPAHCTBEHHBIC ()OPMBI U KOJTMYECTBECHHBIC OTHOIICHHUS - OT MPOCTECHIIIHX,
YCBaWBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE JIFO/ICH, IO IOCTATOYHO CJIIOKHBIX, HEOOXOUMBIX JIJI Pa3BUTH
HAyYHBIX M TEXHOJIOTHYECKUX HJICH.

be3 0a30BoI MaTeMaTHYECKON MOATOTOBKH HEBO3MOXKHO JOCTHYb BHICOKOTO YPOBHS 00pa3oBaHMsl, TaK
KaK BCe OOJIbIIE CIEIUATbHOCTEH CBA3aHO C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTHKU (IKOHOMUKA,
ousHec, puHAHCHI, PHU3MKa, XUMUSI, TEXHUKA, THPOPMATHKA, OUOJIOTHS, TICUXOJIOTHSI © MHOTHE JIPYTHE).
CremoBaTenbHO, PACHIMPSACTCS KPYT IIKOJIBHUKOB, JJII KOTOPBIX MaTEMaTHKa CTAHOBHUTCS



npoQecCHOHaIbHO 3HAUUMBIM IIPEAMETOM.

B coBpemeHHOM 00111€CTBE BaXKHBIM SIBISIETCS (POPMHUPOBAHNE MATEMATHYECKOTO CTHJISI MBIIILICHUS,
IPOSIBISIIOLIETOCS B ONPENEICHHBIX YMCTBEHHBIX HABBIKAX.

B nponecce MaTeMaTnyeckon AeATENbHOCTH B ApCEHAIl IIPUEMOB M METOJIOB YEJIOBEUECKOIO MBILIUICHHS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCSA MHIYKIMS U A€TYKIHUs, 0000IEeHIEe U KOHKpeTH3allks, aHaIu3 U
CHHTE3, KIacCu(UKAIMs U cUcTeMaTH3anus, abctparupoanue u aHanorusi. C moMoIpio 00beKTOB
MaTEMAaTHYECKUX YMO3AKIIOUCHUH U ITPABWII UX KOHCTPYHUPOBAHUS BCKPBIBAETCSI MEXaHU3M JIOTHUECKHUX
MIOCTPOCHUH, BBIPAOATHIBAIOTCS YMEHHUS (POPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATH CYKIICHHS, TEM
caMbIM pa3BUBAETCA JOIMUYECKOE MbIIICHHE. MaTteMaTuke MPUHAAISKUT BeTyliasi pojb B JOPMUPOBAHUU
QITOPUTMHUYECKOTO MBIIIJICHUS, BOCIIUTAHUN YMEHUS JEHCTBOBATH 110 3aJaHHBIM AJITOPUTMAM U
KOHCTPYMPOBAaTh HOBBIE.

B xoje pemenust 3a1a4 OCHOBHOM y4eOHOMU JESITENbHOCTH HA YpOKaX MaTEMaTUKH pPa3BUBAIOTCS
TBOPYECKAs U NPUKIIAIHAS] CTOPOHBI MBIIIICHUS. VICIIO/Ib30BaHNEe B MaTEMAaTUKE HAPSLY C €CTECTBEHHBIM
HECKOJIbKMX MaT€MaTUYECKHX A3BIKOB JA€T BO3MOKHOCTb Pa3BUBATh y y4alllUXCsl TOYHYIO, SKOHOMHYIO U
UH(POPMATUBHYIO YCTHYIO U MUCbMEHHYIO peub, yMEHHE OTOMpaTh HauboJee MoAXOoAIIne SI3bIKOBbIE (B
YaCTHOCTH, CHMBOJIMYECKUE U IpauuecKre) CpeiCcTBa.

MaremaTnueckoe 00Opa3oBaHHE BHOCUT CBOM BKJIaJ B (pOPMHpOBaHUE O0MIEH Ky IbTyphl yenoBeka. E€
HEOOXOTMMBIM KOMITOHEHTOM SIBJISIETCSL 00IIIee 3HAKOMCTBO C METO/IaMH TTO3HAHHS JEHCTBUTEIEHOCTH, YTO
BKJIIOUYAET IOHUMAaHUE TUAJEKTUYECKON B3aUMOCBS3H MaTEMaTUKU U IEHCTBUTEIBHOCTH, ITPEICTABICHHUE O
npeaMeTe ¥ METOJIe MaTeMaTHKH, €0 OTIMYHUSAX OT METO/IOB €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUSI MaTEMATHKH JUIsl PELLICHUs HAyYHBIX U IPUKIAIHBIX 3a]1a4.

N3ydyeHne MaTeMaTHKH CIIOCOOCTBYET 3CTETUUYECKOMY BOCIIUTAHHIO YEJIOBEKA, IOHUMAaHHUIO KPacoThl U
U3AI1eCTBA MATEMaTHYECKUX PACCYXIEHUH, BOCIPUATHIO FEOMETPUUECKUX (POPM, YCBOCHUIO UIen
CUMMeTpuH. V3ydeHrne MaTeMaTHKH pa3BUBAeT BOOOPaKEHUE, MPOCTPAHCTBEHHBIC NIPECTABICHUSI.

HcTopus pa3BUTHs MaTeMaTHYECKOTO 3HAHUS JAET BO3MOXHOCTD IOTIOJIHUTD 3a11ac UCTOPUKO-HAYy4HBIX
3HaHUH IKOJFHUKOB, COPMHUPOBATH Y HUX MPEACTABICHUS O MATEMaTHKE KaK YacTH OOIIeYeI0OBeUeCKOM
KyJIBTYpPbl. 3HAKOMCTBO ¢ OCHOBHBIMHM HCTOPUYECKUMH BEXaMU BOZHUKHOBEHUS U PAa3BUTHS
MaTEeMaTU4YeCKON HayKH,

Cyb0aMu BEJIMKUX OTKPBITUH, UMEHAMH JIt0/IeH, TBOPUBIIMX HAYKY, JOJKHO BOMTH B MHTEIIIIEKTYaJIbHBIN
Oarak KaXJ10ro KyJIbTypHOIO 4EJIOBEKa.

JInuHOCTHBIE, MeTaNlpe/IMeTHBIE U MPeIMeTHbIE Pe3yIbTAaThl 0CBOEHUS CO/IeP:KaHUs Kypca
[Iporpamma oOecrneunBaeT OCTHXKEHHE CIEAYIOMIHNX PEe3yJIbTaTOB OCBOECHHUS 00pa3oBaTeNbHOM
NporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs:
JUYHOCMHbIE!

1) popmMupoBaHUE OTBETCTBEHHOT'O OTHOUIEHUS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yuaromuxcs K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAILIMU K O0YUYECHUIO U
110 3HAaHUI0, BRIOOPY NanbHEHero oopa3oBanus Ha 6aze OPUEHTHPOBKHU B MHUpeE npodeccuit u
npodeccuoHaIbHBIX MPEANOYTEHHUI, 0CO3HAHHOMY MOCTPOCHUIO HHAUBUAYAIbHON
o0pa3oBaTeNbHON TPACKTOPUH C YUETOM YCTOMYMBHIX MMO3HABATEIBHBIX HHTEPECOB;

2) ¢GopmMupoOBaHHE ILEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPaKTHKH;

3) ¢opMHupoBaHME KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMHU, CTAPIIMMU B MJIAJIINMH B 00pa3oBaTeIbHOM, 0OIMIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIeIOBATEIbCKOM, TBOPUYECKOM U IPYTHX BUJIAX NESITEIbHOCTH;

4) yMmeHHUe 5ICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIH B YCTHOW U MHUCHbMEHHOW pedu,
NOHMMATh CMBICT MOCTaBJIEHHOMN 3a/auM, BEICTPAUBATh apryMEHTAIUI0, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI;

5) KpUTUYHOCTHb MBIIIJICHUS, YMEHHE PAacIlO3HaBaTh JIOTUUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJNYATh TUMOTE3Y OT (paKTa;

6) KpeaTHBHOCTbH MBIILICHUS, THUIIUATUBA, HAXOAYHUBOCTh, aKTUBHOCTb NIPU PEIICHUU
reOMEeTPHYECKUX 3a7a4;

7) yMeHue KOHTPOJIUPOBATh MPOIECC U Pe3yJIbTAT YUeOHON MaTe MaTUUECKON eI TebHOCTH;

8) crmocoOHOCTh K AMOIMOHAILHOMY BOCIPHUATHUIO MAaTEMAaTUU€ CKUX 00BEKTOB, 3a/a4, pEIICHUH,
pacCcyXJIeHU;



Memanpeomemmule:

1) ymeHHue caMOCTOATENbHO NJIaHUPOBATh ajJbTEpPHATHUBHBIE MYTH JOCTHUXKEHUS L€Je, 0CO3HAHHO
BBIOMpaTh Haubosee 3P PekTuBHBIC cTOCOOBI pelieHusT yU4eOHBIX M MO3HABATEIbHBIX 3aJ1a4;

2) yMeHHUE OCYILIECTBIATh KOHTPOJIb MO PE3yabTaTy U IO CIOcO0y AeHCTBUSA HA YPOBHE
NPOU3BOJIBHOTO BHUMAHUS U BHOCUTHh HEOOXOJIUMbIE KOPPEKTUBBI;

3)yMeHue aJieKBaTHO OLIEHUBATh MPABUIBHOCTH UM OMMOOYHOCTH BHINIOJHEHUs y4eOHOHU 3aauH,
€€ 00bEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BOBMOXKHOCTH €€ pelIeHUs;

4) 0CO3HAHHOE BIAJICHUE JTOTUUCCKUMH JEHCTBUSIMH OTIpEIeIe HUSI MOHIATUH, 0000IIeHNUS,
YCTaHOBJICHUS aHAJOTUH, KJIacCUu(PUKALMU Ha OCHOBE CAMOCTOSITEIbHOTO BIOOpPAa OCHOBAHUN U
KpPUTEpPUEB, YCTAHOBJIEHUS POJIOBUJIOBBIX CBS3EH;

5) yMeHHe ycTaHaBIMBAaTh NPUUMHHO-CIEICTBEHHBIE CBI3H, CTPOUTH JJOTUYECKOE PaCCykKIACHHE,
YMO3aKJII0UeHHE (MHAYKTHUBHOE,

JNeNYKTUBHOE U IO aHAJIOTHH) U BHIBOJBI;

6) yMeHHUE C03/1aBaTh, IPUMEHATH U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA, MOJEIHU
U CXEMBbI JJIs pelleHus] YUeOHbIX U MO3HaBaTENbHBIX 3a7a4;

7) yMeHHE OpraHU30BBIBaTh YUEOHOE COTPYAHHUUYECTBO U COBMECTHYIO AEATEIBHOCTH C YUUTEIEM
U CBEpPCTHUKAMH: OMPENEATh €U, pacnpeneiaaTh QyHKIUU U POJIH YYaCTHUKOB, 00IIHe
crmocoObl paboOThI; yMEeHHE paboTaTh B IPYIIE: HAXOIUTH O0IIee pelleHue U pa3peniaTh
KOH(JIHUKTH HA OCHOBE COTJIACOBAHMS MO3UIUNA U yU€Ta UHTEPECOB; CAyIIaTh MapTHEPA;
dbopMysIMpoBaTh, apryMEHTHUPOBATh U OTCTaUBATh CBOE
MHEHHE;

8) bopmMupoBaHHe U pa3BUTHE YUCOHOUN U 00METIONB30BATEIbCKOH KOMIETEHTHOCTH B 00JaCTH
HCTOJIb30BaHUS HH()OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (MKT-koMneTeHTHOCTH);

9) nepBoHavyanbHBIC MPEICTaBICHUS 00 HAEAX U O METOJaX MaTeMaTUKH Kak 00 yHUBEpCcaIbHOM
A3bIKE HAYKH U TEXHHUKHU, O CPEJICTBE MOJICITUPOBAHHUS SIBICHUI U IPOLIECCOB;

10) ymeHue BUJIETh MAaTEMATUUECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYTUX
NUCUUIUINHAX, B OKpYKaIOIIeH KU3HU;

11) yMeHre HaXOAUTh B Pa3IMYHBIX HCTOYHUKAX WHPOPMAIUIO, HEOOXOAUMYIO ISl PEHICHUS
MaTeMaTU4YeCKUX MpoOieM, U MPEACTaBIATh €€ B MOHATHON dopMe; MPUHUMATH pPEIICHHE
B YCJIOBHUSIX HETIOJIHOW M M30BITOYHOM, TOUHOW M BEPOSTHOCTHOW MH(pOpMAIINH;

12) yMeHue MOHUMAaTh U UCIOJb30BaTh MaTEMaTHUYECKUE CPEJICTBA HATISAAHOCTHU (PUCYHKH,
YepTeKH, CXEMBI U Jp.) A WIUIIOCTPAllui, HHTEPIpETAallui, apryMEeHTAI1H;

13) ymMeHHe BBIABUTATH TUIOTE3bI MPU PEIICHUH YUeOHBIX 3a/]a4 ¥ MOHUMATh HEOOXOAUMOCTh UX
IPOBEPKHU;

14) ymeHHe NPUMEHITh HHAYKTUBHBIC U JIEyKTUBHBIE CIIOCOOBI pacCykKIeHUMN, BUIETh Pa3IMUHbIC
CTpaTEeTHH PEUICHMS 3a7ay; IOHUMAaHUE CYIIHOCTH aJITOPUTMHUUECKUX MPEANUCAHUN U yMEHHUE
NeCTBOBATH B COOTBETCTBUU C MPEAIOKEHHBIM aJITr0PUTMOM;

15) ymMeHue caMOCTOSITENbHO CTAaBUThH LIE€JIH, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI ISl PELICHUS
y4eOHBIX MaTeMaTHYECKUX MpobiieM;

16) ymMeHue MIaHUPOBAaTh M OCYUIECTBIATH JEATEIbHOCTb, HAIPABICHHYIO Ha pEIIeHHE 3a]ad
UCCJIE0BATEIbCKOTO0 XapaKTepa,
npeomemHuuvle:

1) oBnasgenue 6a30BBIM MOHATHHHBIM aMapaToM IO OCHOBHBIM pa3jiesiaM COJAEPKaHUS;
Ipe/icTaBIeHHe 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YHCIO0, TeoMeTpuueckas Gurypa) Kak
BaXKHEHUIIMX MaTeMaTUYECKUX MOJEISIX, MO3BOJSIOMINX OMUCHIBATh U U3y4YaTh peajbHbIe
HPOLECCH] U SBJICHHUS;

2) yMmeHue paboTaTh C TEOMETPUUECKUM TEKCTOM (aHalIU3UPOBATh, U3BIEKATh HEOOXOJUMYIO
uH(}OPMALHIO), TOYHO U TPAMOTHO BBIPaXXaTh CBOM MBICH B YCTHON M MUCHMEHHOW pedH
C IPUMEHEHUEM MaTeMaTUYEeCKONH TEPMHUHOJIOTUH U CUMBOJIMKH, UCIIOJIB30BaTh PA3INUHbIC SI3BIKU
MaTEeMaTHUKH, IPOBOANUTH KJIacCU(HUKAINH, TOTHIECKHE 000CHOBAaHMS, J0Ka3aTEIbCTBA
MaTeMaTUYECKUX YTBEPKICHHI;

3) oBiazieHME HaBbIKAMH YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUYHUCIICHUN;

4) oBnazieHHEe reOMETPUUYECKUM S3bIKOM, YMEHUE UCIOJIb30BATh €r0 AJISl ONMMCAHUS NPEIMETOB
OKpY aloUIero Mupa, pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTEIbHbBIX
YMEHUM, TpuoOpeTeHne HaBbIKOB T€OMETPHUYECKUX MMOCTPOE HUM;



5) ycBOEHHE CUCTEMAaTUYECKUX 3HAHMM O TUIOCKUX (PUTypax U UX CBOMCTBAX, a TaK)Ke Ha HATJSJHOM
YpPOBHE — O MPOCTEUIIUX MPOCTPAHCTBEHHBIX TE€laX, YMEHUE MPUMEHSITh CUCTEMaTHYE CKUE
3HAHUS O HUX JUJIS pelIeHUs TeOMETPUUECKUX U MPAKTUYECKHUX 3a]1ay;

6) yMEHUE U3MEPSTH JJIMHBI OTPE3KOB, BEITUIUHBI YTJIOB, UCMIOJIH30BaTh (POPMYIIBI 1T HAXOKICHUS
NepuMeTpOB, IIOIaaei u 00bEMOB reOMEeTpUYECKUX PUTYD;

7) yMeHHE IPUMEHSTh U3YUYCHHbIC TTOHSATHS, PE3YJIbTaThl, METOIbI JIJIs PELICHUS 3a1a4
NpPaKTHUYECKOT0 XapaKTepa U 3aJad U3 CMEXKHBIX JUCHUILIIUH C UCIIOJIB30BaHUEM MIPU
HEOOXOJMMOCTHU CIIPABOYHBIX MAaTEPHUAJIOB, KAJIbKYJISTOPA, KOMIBIOTEPA.

I1lnanupyembie pe3y/IbTaThl H3y4eHHsI Kypca reoMeTpus B 7-9 Kiaccax.

Harasignast reomerpus

BBIITyCKHUK HAy4YUTCS:

1) pacnio3HaBaTh Ha YepTekax, pUCYHKAX, MOJIENISIX U B OKPY’KaIOILIEM MHUPE IUIOCKHE U ITPOCTPAHCTBEHHbBIE
reoMeTpudecKue (GUrypor;

2) pacrno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO NMapasuiesienue1a, MpaBuIbHON MUPAMU/IbI, IUIUHAPA U
KOHYCa;

3) ompenensaTh MO JUHEHHBIM pazMepaM pa3BEPTKU (DUTYPHI TUHEHHBIE pa3Mephbl caMoil GUTYpHI U
HA000POT;

4) BBIUUCIIATH 00BEM MPSMOYTOJILHOTO Mapasliesienune/1a.
Buvinycknux nomyuum 603MOHMCHOCMb !

5) evluuciamo 00BLEMBL NPOCMPAHCIMBEHHBIX 2€0MEMPUUECKUX PUeyp, COCMABNIEHHbIX U3
NPAMOY20TbHbIX  NAPANLENEeNUNEe00s;

6) yenybums u paseums npedcmasieHus 0 NPOCMPAHCIMEEHHbIX 2e0MEeMPUYECKUX huypax;

NPUMEHAMb NOHAMUE PA3EEPMKU OJIsl BLINOIHEHUA NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue purypni

BbImmycKkHHMK Hay4qHTCSL:

1) noaBp30BaTHCS SI3BIKOM TEOMETPHH VISl OMUCAHUSI PEAMETOB OKPYKAIOIIEr0 MUPA U UX B3aHMHOTO
PacmoI0KEHHUS;

2) pacnio3HaBaTh M U300paxaTh Ha YepTeKaxX U PUCYHKaX reoMeTpuueckue GUrypsl u uX KOH(QUTypaluu;

3) HaXOAWUTh 3HAUCHUS JUTUH JIMHEHHBIX JIEMEHTOB (PUI'Yp M UX OTHOLICHUS, IPAJyCHYI0 Mepy yriioB oT
1o 180°, mpuMeHsis ornpeiesieHus, CBOMCTBA U MIPU3HAKU PUTYP U UX DJIEMEHTOB,
OTHoOUIEHUs! GUryp (paBEHCTBO, M0I00ME, CUMMETPUH, TOBOPOT, MapaJuIeIbHbIA IEPEHOC);

4) oneprpoBaTh Ha 0230BOM YPOBHE MOHATUAMU F€OMETPUUECKUX PUTYD;

5) omepupoBaTh ¢ Ha4YaJbHBIMU TOHATHSMU TPUTOHOMETPUHU M BBIMOJIHATH 3JIEMEHTapHBIC OIEpaliu
HaJ (QYHKUUSMH YIIIOB,;

6) pemath 3a7a4M Ha JI0Ka3aTelbCTBO, OMUPASCh HA M3YUYEHHBIE CBOMCTBA (UTYP U OTHOIICHUH MEXIY
HUMH U IPUMEHSS U3y4YEHHbIE METO/IbI JI0KA3aTEIbCTB;

7) pelaTh HECI0KHBIE 33/1a41 Ha TIOCTPOEHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOECHUS C TOMOIIBIO
LUPKYJIS U JTUHENKY;

8) pemaTh MIaHUMETPUUECKUE 33/1a41 HAa HAX0X/IEHUE FeOMETPUUECKUX BEJIMUMH 110 00pa3iam Uiu

QITOPUTMaM, pelaTh MPOCTEHIIIE TNTAHUMETPUIECKUE 33/1a41 B TPOCTPAHCTBE.
9) u3BiexkaTh HHPOPMAIMIO O TEOMETPUUYECKUX PUTypax, MPEeJICTaBICHHYIO Ha YEPTEkKax B IBHOM BHJIE;
10)mpuMeHSTh 1715 peleHns 3a/1a4 TeOMeTpHUecKre (haKThl, €CIIM YCIOBUS X IPUMEHEHHS 3aaHbI B
SBHOH popme;

BuinyckHUK noayuum 03MOMCHOCb!
11)osrademv memooamu peuwtenus 3a0ay Ha 8bIYUCIEHUSL U O0KA3ZAMENbCMBA. MEMOOOM OMm
NPOMUBHO20, MeMOOOM NOO0OUsL, MEMOOOM nepedopa 6apuanmos u Memooom 2eoMempuyecKux

mecm moudek,



12)npuobpecmu onvim npumenenus aieedpauyecko2o u mpueoHOMempuiecKko2o annapama u uoetl
0BUIICEHUSL NPU PeUleHUU 2eOMemMPUYEeCKUX 3A0aY;

13) osnademsv mpaouyuonnol cxemou peuwenus 3a0a4 Ha NOCMpPoOeHUe ¢ NOMOUbIO YUPKYIIS U
JUHEUKU: aHAIU3, NOCmpoeHue, 00OKA3AmeabCmeo U UCCIed08aHUe;

14) nayuumuvcs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2eOMEeMPUUECKO20 MeCma MmoyYeK U
memooom nodobus,

15) npuobpecmu onvim ucciedosanusi c6OUCME NAAHUMEMPULECKUX PUSYp ¢ NOMOUIbIO
KOMNbIOMEePHLIX NPOSPAMM;

16)npuobpecmu onvim 6vinonHeHUss nPoekmos no memam: «l eomempuueckue npeobpazosanus Ha
naockocmuy, «llocmpoenue ompesxos no gpopmyney;

17)Hay4nThCsA UCIHOJB30BaTh CBOMCTBA TE€OMETPUYCCKUX (HUryp I pelieHWs THIOBBIX —3ajad,
BO3HUKAOIINX B CUTYAIMsIX TTOBCEIHEBHOM JKHU3HHM, 33]1a4 MPAKTUICCKOTO COJICPIKAHUS.

OTHolleHus

BbrImmyckHHMK Hay4IuTCSL:
l)onepupoBate Ha 0a30BOM YpOBHE MOHSATHUAMHU: DPABEHCTBO (UTYp, paBHbIE (UTYpPBI, PABEHCTBO

TPCYIrOJILHUKOB, MapalJICJIbHOCTE IMPAMBIX, NCPHNCHAUKYIISIPHOCTL IMPSAMBIX, YTJBI MCXKAY IMPAMBIMH,
NCPNCHAUKYIIAP, HAKIIOHHAA, IIPOCKI .

Bbll’lyCKHuK noayuunt 603mMOHCHOCMb.
Z)I/ICHOJII)SOBB,TB OTHOLICHUSA IJIA pCHICHUA HpOCTGfIHIHX 3aJa4, BOGHUKaIOIIUuX B peaJII)HOfI JKHU3HU.

I'eomeTprueckue mocTpoeHust
BbImyCKHHMK Hay4qHTCSL:

1)uz06paxarh TUIIOBBIE IIIOCKKUE (GUTYPHI U (PUTYPBI B IPOCTPAHCTBE OT PYKH U C TIOMOIIIbIO HHCTPYMEHTOB.
BvinyckHuk noayuum 603MO}CHOCb !

2)BBINIOJHATH MPOCTEUIITNE TOCTPOSHHUSI HA MECTHOCTH, HEOOXOAUMBbIE B peaIbHON KU3HU.

I'eomerpuueckue npeodpa3zoBaHus
BbITycKHUK Hay4uuTCS:
l)ctpouTth GUTYpy, CHMMETPUYHYIO JaHHOW (PUTYPE OTHOCUTEIHHO OCH U TOUKH.
Buvinycknuk noayuum 603mMOoMCHOCb !
2)pacrnio3HaBaTh JIBUKEHHE OOBEKTOB B OKPYKAIOIIEM MHUPE; CUMMETpPUYHbIE (UIYpbl B OKpPYXKarollem
MUDE.

HN3mepenne reoMeTpu4ecKuX BeJMYUH

BBIITyCKHHK HayduTCS:

1) mcnonp3o0BaTh CBOMCTBA N3MEPEHUS JJIUH, IIJIOLAAEH U YIJIOB IIPU PEIICHUH 3a7a4 Ha HAX0XKICHUE
JUIMHBI OTPE3Ka, JJIWHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH, TPaJyCHON MEpPBI yIJIa;

2) BBIYUCIATH JUIMHBI JMHEWHBIX 3JIEMEHTOB (PUI'YP U MX YTJIbI, UCTIONB3YS (POPMYJIBI JUTMHBI OKPYKHOCTH U
JUIMHBI YTH OKPY>KHOCTH, (POpMYJIBI TUIOIIAIEH QUryp;

3) BBIUMCIISTH IUIOIIAU TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, TapaJIEIOrPaMMOB, Tpaleliuid, KpyroB 1
CEKTOPOB;

4) BBIYHMCIATH AJIMHY OKPYXHOCTH, JUIMHY IyTH OKPY>KHOCTH;

5) pemiats 3a/1a4M Ha JOKA3aTEIbCTBO C UCIIOJIb30BaHUEM (POPMYJT JJTUHBI OKPYKHOCTHU U JUTUHBI TyTU
OKpYXHOCTH, (hopMyJI Iuiomaneit puryp;

6) pemiarhs NpaKTUYECKHUE 3a7a4ul, CBSI3aHHbIE C HAX0XK/IEHHEM TeOMETPUUYECKUX BEIUYHH (KCIIONIB3YS MPU
HEOOXOAMMOCTH CHPABOYHHUKH U TEXHUYECKHUE CPE/ICTBA);

7) BBINOJHATH U3MEPEHUE JJINH, PACCTOSHUMN, BEJIMYUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB IS U3MEPEHUI
JUIVH U YIJIOB;

8) mpuMeHsATh (HOpMyIIBI IEpUMETPa, TUIOIMIAIU U 00beMa, TUIOIIA U TOBEPXHOCTH OTAENIbHBIX
MHOT'OI'PAaHHMKOB IIPU BBIYUCIICHUAX, KOTJ1a BCE JaHHBIC UMEIOTCS B YCIIOBUH;

9) nmpumenats Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOILIEHUS AJI BBIUUCICHUS JITHH,



PacCTOSHMH, TUIOMIA/IEH B TPOCTEHIIINX CIydasiX.

BoinyckHUK noayuum 603MOMCHOCMb !
10)svruuciame niowaou ucyp, cocmasieHHuIX U3 08yX Ul boaee NPAMOY20lbHUKOS,
napanienrocpammos, mpey2oibHUKo8, Kpyad u cekmopa,
1 1)svbiuucasims niowadu MHO20Y201bHUKOG, UCNOIb3YSL OMHOUWEHUSL PABHOBETUKOCTU U
PABHOCOCMABNIEHHOCMU,
12)npuobpecmu onvlm npumeHnerus aneebpauliecKoco u mpueoHOMempuiecKko2o annapama u uoei
08UIICEHUS NPU peuleHUU 3a0a HA 8blYUCTeHUe NIoWadeld MHO20Y20IbHUKOS.
13)6vlyucasims paccmosmus Ha MECHHOCMU 8 CIAHOAPHBIX CUMYAYUSIX, NIOWAOU 8 NPOCMEUUUX CTYYAsX,
APUMEHAMb HOPMYIbL 8 RPOCMEUUUX CUMYAYUAX 8 NOBCEOHEBHOU HCUSHU.

Koopaunatsi
BBbIITyCKHHK Hay4uTCs:
1) BBIUMCIATH JUTMHY OTPE3Ka IO KOOPIMHATAM €T0 KOHIIOB; BRIYHUCIISATH KOOPIUHATHI CEPEAMHBI OTPE3Ka;
2) WCTHONB30BaTh KOOPAUHATHBIA METOJ JIJIsi U3YUCHUS CBONCTB MPSMBIX H OKPYKHOCTEH;
3) ompenensaTh NPUOTUKEHHO KOOPAUHATHI TOUYKH IO €€ M300paKeHUIO Ha KOOPJIMHATHOM TIJIOCKOCTH
Buvinycknuk noayuum 603moxcHocms.:
4) oenademv KOOPOUHAMHBIM MEMOOOM PeuleHUs: 3a0ay Ha 8bIYUCTeHUe U OOKA3AMENbCMEO;
5) npuobpecmu onvlm UCNOIBL30BAHUSL KOMNBIOMEPHBIX NPOCPAMM OJl AHANU3A YACMHBIX CIYYAes
B3AUMHO20 PACNOTIONCEHUSL OKPYIHCHOCMEN U NPIAMDBIX,
6) npuobpecmu onvim 6vINOIHEHUs Npoekmos Ha memy «lIpumenenue KOOPOUHAMHO2O Memodd npu
peuteHul 3a0ay Ha 8bIYUCIeHUe U QOKA3AMETbCBON.

BexkTtopsl
BBbIITyCKHHK Hay4duTCs:

1) omepupoBaTh C BEKTOpAMH: HAXOJIUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX T'€OMETPUYECCKH,
HAXOJHUTh BEKTOP, PABHBIN MMPOU3BEICHUIO 33IaHHOTO BEKTOpa Ha YUCIIO;

2) HaxOIUTh JUTsl BEKTOPOB, 33JaHHBIX KOOPAMHATAMHU: JUTMHY BEKTOpPa, KOOPJAMHATHI CYMMBI U Pa3HOCTH JABYX
u 0oJiee BEKTOPOB, KOOPAMHATHI IPOU3BEICHHUS BEKTOPA HA YUCIIO, TPUMEHSS IIPU HEOOXOJIMOCTH
COYETaTeIIbHBIN, IEPEMECTUTEITBHBIN 1 PACTIPEICIIUTENbHBIN 3aKOHBI,

3) BBIUUCIATH CKATSIPHOE MPOU3BEICHNE BEKTOPOB, HAXOIUTH YTOJl MEXKIY BEKTOPAMH, YCTAHABITUBATH
MIEPIICHIUKYJIIPHOCTD MPSMBIX.

Buvinycknuk noayuum 603mMoiCHOCMb.!

4) oerademv 6eKMOPHLIM MEMOOOM O/ peuleHUs: 3a0ay Ha 8blYUCTeHUE U 00KA3AMEeTbCMBO,

5) npuobpecmu onvlm 6vinOIHEeHUs NPOEKMO8 Ha memy «lIpumenenue 6ekmopHozo memooa npu
peuleHul 3a0a4 Ha 8blYUCIeHUe U OOKA3ZAMENbCIBOY.

TpeOoBaHus K YPOBHIO NOATOTOBKH y4aluXcs 7 Kiacca

Jonscnol 3nHamv/nonumams: ONpeAeIeHUe TOUKU, IPSIMOM. OTpe3Ka, JIy4a, yria; eAUHULbI U3MEPEHUS
OTpe3Ka, yria, ONpeAeIICHHE BEPTUKAIBHBIX U CMEXKHBIX YIJIOB, UX CBOMCTBA; pIIPEACIICHNE
MEePHEHANKYISIPHBIX NPSAMBIX; ONPEEICHUE TPEYTOJIbHUKA, BUbl TPEYTOJbHUKOB, IPU3HAKKA PABEHCTBA
TPEYTOJILHUKOB, CBOMCTBA paBHOOEAPEHHOTO TPEYTOJILHUKA, ONPEIeTICHHE MEINaHbl, OUCCEKTPHUCHI,
BBICOTBI; OIIPEIENICHUE MTapaJIEIbHBIX MPSAMBIX, UX CBOMCTBA U MPU3HAKHU; COOTHOILIEHUE MEKTY
CTOPOHAMHU U yTJaMH TPEYTrOJbHUKA, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA; ONPEICIICHUE
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, €r0 CBOMCTBA U MPU3HAKHU.

Honsicnvl ymemsp: 0003HauaTh TOUKH, OTPE3KU U NPSAMBIE HA PUCYHKE, CPAaBHUBATh OTPE3KU U YTIIbI, C
MOMOIIIBIO TPAHCTIOPTUPA MTPOBOAUTH OUCCEKTPHCY YIIa; H300paXkaTh NPSIMOM, OCTPBIiA, TYTION U pa3BEepHYTHIN
YIJIBL; U300pakaTh TPEYTOJIBHUKH U HAXOAUTh UX MEPUMETP; CTPOUTH OUCCEKTPUCY, BBICOTY M MEJUAHY
TPEYTOJIbHUKA; I0Ka3bIBaTh IIPU3HAKKA PABEHCTBA TPEYTOJIBHUKOB; [I0KA3bIBATh HA PUCYHKE IIapbl HAKPECT



JIe)KaIlX, COOTBETCTBEHHBIX, OJTHOCTOPOHHUX YTJIOB, JOKa3bIBaTh MPU3HAKH MAPAIIETHHOCTH JIBYX MPSIMBIX;
JIOKa3bIBaTh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA; 3HATh , KAKOW yToJl Ha3bIBAETCS BHEIIHUM YTJIOM
TPEYTroJbHUKA; TPUMEHSTH PU3HAKU PSMOYTOJIBHBIX TPEYTOJBHUKOB K PELICHUIO 33/1a4; CTPOUTH
TPEYTOJILHUKH TI0 TPEM IJIEMEHTaM.

JloncHpl 6nadems KomnemeHyuAMuU: TIO3HABATEILHON, KOMMYHHUKATHUBHOM, MH(OPMAIIMOHHON U
pedIeKCUBHOIA.

Cnocoowt pewramp cnedyoujue Heu3HeHHO-NPAKMUYeCKue 3a0auu: CaMOCTOSITEIILHO TPUOOpeTaTh U
NPUMEHSTh 3HAHWS B PA3IMYHBIX CHTYAIUsIX, Pa0OTaTh B IPyIax, apryMEHTHPOBATh H OTCTAUBATh CBOKO TOUKY
3peHHs], YMETh CIyIIaTh JPYTUX, U3BJIEKaTh Y4eOHYIO0 HH(POPMAIHIO HA OCHOBE COMTOCTABUTEIFHOTO aHAIM3a
O6’I)GKTOB, MOJIB30BAThCA NPEAMETHBIM YKA3aTCJIEM, BHHHKHOHCHHGﬁ " CIIPaBOYHHUKOM JJI1 HAXOKACHUA
MH(POPMALIH, CAMOCTOSTENHHO JIEHCTBOBATh B CUTYAIIUSIX HEOMIPEIEICHHOCTH TIPH PELICHUH aKTyaIbHbIX IS
HUX MPOOJIEM.

TpedoBaHusl K YPOBHIO NOATOTOBKY ydyamuxcs 8 Kiacca

Jonscnol 3namov/nonumams:
HayanbHble OHATHS U TEOPEMBI TEOMETPUH.
MHOroyronsHUKU. OKPY>KHOCTB M KpyT. HarnsgHsle mpeacTaBieHus 0 MPOCTPAaHCTBEHHBIX Telax: Kyoe,
napajuiefienunesie, npusMe, nupaMmue, mape, chepe, konyce, mumaape. [Ipumeps! ceuennii. [Tpumepsl
pa3BEepPTOK.
Tpeyronbpauk. Teopema Paiteca. [Togodue TpeyronbHUKOB; KodhdunmeHT mogoous. [Ipusnaku mogoous
TPEYTOJIbHUKOB.
Teopema [Iudaropa. Ilpru3Haku paBeHCTBa IPSIMOYTOJIbHBIX TPEYTONbHUKOB. CHHYC, KOCUHYC, TAHT'€HC U
KOTAHT'€HC OCTPOTO yIJIa IPIMOYTOILHOIO TpeyroibHuka u yrios ot 0° no 180°; mpuseneHue Kk ocTpomMy
yIiy.
3aMmeuaTenbHbIe TOUKH TPEYTOJIbHUKA: TOUKH MePECcCeUeHUs CePEeUHHbBIX MEePIeHINKYISIPOB, OUCCEKTPUC,
MEUaH.
YetsipexyronsHuk. [lapamnenorpamm, ero cBoiicTBa u mpusHaku. [IpsMoOyronsHUK, KBaapar, poM0O, Ux
cBoiicTBa u mpusHaku. Tpanenusi, paBHOOEApEHHAs Tparenusl.
MHoroyroiasHukH. Beimykiibie MHOTOYToIbHUKHA. CyMMa yIJIOB BBIITYKJIOTO MHOTOYToJIbHUKA. BriricanHbie
Y ONMCAaHHbIE MHOTOYTOJbHUKU. [IpaBUiIbHBIE MHOTOYTOJILHUKH.
OxkpyxHocTb U Kpyr. Llentp, panuyc, nnamertp. yra, xopaa. LleHTpanbHblid, BOMCAHHBIA YTrOJl; BEIUYHHA
BIIMCAHHOIO yria. B3auMHOE pacnoiokeHne MpsiMoil U OKPY>KHOCTH, ABYX OKpykHocTel. KacarenbHas u
CeKylIas K OKpy>KHOCTH, PaBEHCTBO KaCaTENbHBIX, IPOBEACHHBIX U3 OJHOU TOUKU. MeTpuueckue
COOTHOILIEHUS B OKPY’KHOCTHU: CBOMCTBA CEKYIIINUX, KACATEIbHBIX, XOPJ.
OKpyXHOCTb, BIMCaHHasl B TPEYTOJIbHUK, U OKPYKHOCTb, OITMCAHHAs OKOJIO TPEYroyibHUKA. BriricanHbie u
OINMCaHHBIE YETHIPEXYTOIbHUKH. BIMICaHHbBIE M OMMCAHHBIE OKPY>KHOCTH NPaBUIBHOIO MHOTOYTOJIbHUKA.
N3mepenne reoMeTpuuecKkux BeIUYUH. [[JIMHA TOMaHOM, IepuMETp NpsIMOYTOJIbHUKA.
[onsaTue o momany wiockux Guryp. PaBHOCOCTaBIEHHBIE H PABHOBEIIMKUE (PUTYPHI.
[Tnomane npssmoyronsHuKa. [1nomanes napamienorpamma, TpeyrojibHUKa U TPANELUU.
CBs13b MEXTy TUIOIIAISIMU TTOTOOHBIX (QUTYP.
I'eomeTrpuueckue npeodbpazoBanusi. Cummetpus ¢puryp. OceBas v LeHTpaIbHasi CAMMETPHUH.
Jonsicrvl ymemsp: 10JIb30BaTHCSI TEOMETPUUECKUM SA3bIKOM JUIS ONMCAHMS IIPEIMETOB OKPYKAOLIETO MUPA;
pacro3HaBaTh TeOMETpUUECKIe (DUTYPBI, pa3uuaTh UX B3aUMHOE PACIIOIIOKEHHE; H300paskaTh T€OMETPUUECKIE
(HUTrypBI, BBITOIHATH YEPTEKH 10 YCIOBHUIO 331a4H1; OCYIIECTBIISTh IpeoOpa3zoBanus Guryp. BeraucisTs
3HAYEHHUs TEOMETPUYECKUX BEIMYMH (JUTHH, YIJIOB, ILUIOMAIEH),B ToM yncie i yrios ot 0° qo 180°%;
OTIPENIeNIATh 3HAYEHUS] TPUTOHOMETPHUECKUX (DYHKIIHIA 1O 3aJJaHHBIM 3HAYCHUSIM YTIJIOB; HAXOUTh
CTOPOHBI, YIJIbI U IJIOMIAIA TPEYTOJIbHUKOB, JJIMHBI JIOMAHbIX, TyT OKPY>KHOCTH, TUIOLIAAEel OCHOBHBIX
reoMeTpruecKux (Guryp u Guryp, COCTaBJICHHBIX U3 HHX.
Pemath reomeTpudeckue 3a1aum, ONUPasch HA NU3yUYEeHHBIE CBOMCTBA (PUTYDP U OTHOIICHUN MEXITYy HUMH,
IPUMEHSS TOTOJTHUTEIbHbIE IOCTPOEHUS, AJIreOpandecKuil anmapar, cooopaxenust cumMmerpuu. [IpoBoauTsb
JIOKa3aTeJIbHbIE PACCYKIEHUS NP PELLIEHUH 3a/1a4, UCIIO0JIb3Ys U3BECTHBIE TeOpeMBbI. Pemars npocTeiiime
IUIAHUMETPUYECKHUE 3a]1a4U B IPOCTPAHCTBE.

Jonncuel 6n1adems KomnemeHyuAMU: Y1eOHO-TI03HABATEIbHOM, IIEGHHOCTHO-OPHEHTHUPOBAHHOM,
pedraexkcuBHOM, KOMMYHUKATUBHOW, HHPOPMAIIMOHHOM, COLMATBHO-TPYIOBOM.

Hcnonvzoeamo npuodpemennvle 3HAHUA U YMEHUA 8 RPAKMUYECKOU 0esAmeIbHOCMU U NO8CEOHEBH O



Jfcu3Hu: VI ONIMCAHNS PEAIBHBIX CUTYyalUi Ha SI3bIKE TEOMETPHN; PACUETOB, BKIIOUAIOIINX IPOCTEUIINE
TPUTOHOMETPUIECKHE (POPMYJIbI; PEIICHNSI TEOMETPHUYECKUX 3a/1au C HCII0JIb30BaHUEM TPUTOHOMETPHUH.
Pemmennst mpakTHUECKUX 3a/1a4, CBA3aHHBIX C HAXOXKIEHUEM I€OMETPUUYECKUX BEJMYMH; IIOCTPOCHUN
reOMETPUYECKUMHU HHCTPYMEHTAMH (JIMHENKA, YTOJIbHUK, LIUPKYJIb, TPAHCTIOPTHP).

TpedoBaHus K YPOBHIO MOATOTOBKH y4Yaluxcs 9 kiacca

Jonscnol 3namov/nonumams:

Crnenyrolue MOHATHUS : BEKTOpP, CYMMa U pa3HOCTh BEKTOPOB; IPOU3BEICHUE BEKTOpA Ha YUCIIO,
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB; CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC; TEOpEMa CUHYCOB U KOCUHYCOB;
pelleHre TPEyroJlbHUKOB; COOTHOIIIEHUE MEX]Ty CTOPOHAMHU U yTiaMH TpeyroipHuka. Onpenenenue
MHOTOYTOJIBHUKA; (POPMYJIBI JUTMHBI OKPY>KHOCTH, TUIOIIAN KPYyTra; CBOMCTBA BIMCAHHOW U OMTMCAHHOMN
OKPYKHOCTH OKOJIO ITPABHJIBHOTO MHOTOYTOJIbHHKA; TIOHSATHUE JBMKEHHUS HA TNIOCKOCTU: CUMMETPUS,
napajuieIbHbIN EPEHOC, TOBOPOT.

JlonrcHbl ymems: 0Ib30BATHCS TEOMETPUUYECKUM SI3BIKOM JUISL ONMCAHKS TIPEAMETOB OKPY>KAIOIIEro MHPAa;
pacro3HaBaTh TEOMETPUICCKUE (PUTYPBI, pa3IndaTh UX B3aUMHOE PACIIONI0KEHHUE; N300pakaTh FEOMETPUICCKUE
(bUrypbl; BHIOIHATH YEPTEXKHU IO YCIOBHIO 33/1a41; OCYIIECTBIISATH ITpeoOpazoBanus Guryp. Pacro3naBats Ha
YyepTekax, MOJIENIAX U B OKpY>Karoliei 00CTAaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TEJIa, M300pakaTh UX; B
MPOCTEHINNX CIy4asx CTPOUTh CEUCHHUS M Pa3BEPTKU MPOCTPAHCTBEHHBIX Tel. [IpoBOIUTH oneparyy Hag
BEKTOpaMHU, BBIUUCIIATE JIJTMHY U KOOPAMHATHI BEKTOPA, YTOJl MEXKAY BEKTOPAMU. BRIUUCIIATE 3HAUCHUS
reOMETPMUECKUX BEIMYUH (JUIMH, yIJIOB, IUIOMA/eH, 00beMOB); B ToM uncie: s yriios ot 0° o 180°
OTIPE/ICIISATH 3HAYCHHSI TPUTOHOMETPHUCCKUX (DYHKITUH 110 3HAYCHHUIO OJTHOW W3 HUX; HAXOJIUTh CTOPOHBI,
YTJIBI U TUIOIIAIU TPEYTOJIbHUKOB, JUIMHBI IOMAHbIX, AYT OKPY>KHOCTH, TUIOMIA/Iei OCHOBHBIX
reOMeTpHUYECKUX QUTYp U (PUTYP, COCTABICHHBIX U3 HUX. PEIIATh TEOMETPUICCKHUE 3a/1a4H, OMUPAsICh HA
U3y4eHHbIE CBOMCTBA GUTYP U OTHOIICHUN MEXIYy HUMH, IPUMEHSISI IOTIOJTHUTEIbHbIE TOCTPOCHUS,
anreOpanvdecKuii 1 TPUTOHOMETPHUYSCKUN anmapar, CAMMETPUIo. [IpOBOIUTE JOKa3aTeIbHBIC PACCyKICHUS
IIPU pPEIeHUH 3aja4, UCTIOJIb3Ys U3BECTHBIE TEOPEMBI; PelllaTh MPOCTEHIINE TNIAHUMETPUYECKUE 3a7au B
MIPOCTPAHCTBE.

Jonncnel 6nadems KoMnemenyuamu:

- nHPOPMALMOHHOM;

- KOMMYHHUKaTHUBHOII;

- MaTeMaTHYEeCKOM, MoJIpa3yMEeBaIONICH, UTO yUalllecss yMEIOT UCII0JIb30BaTh MaTEMaTHYECKUE 3HAHUS,
apudmernyeckuit, anreOpanueckuil annapar JJisg OMUCAHUS U PeLIeHUs MpoOIeM pealbHON )KU3HH,
IPAMOTHO BBITIOJHATH aJTOPUTMUYECKUE MTPEANUCAHUS U MHCTPYKIIMU HA MAaTEMaTHYECKOM MaTepHae,
MOJIb30BAThCS MaTEMaTHUECKUMHU (POPMYJIaMu , TPUMEHSTh TPUOOpPETEHHBIE alrebpandecKkue
npeoOpazoBanus U QyHKIIMOHATBHO-TpadUuecKre IPeICTABICHUS IS ONTMCAHUS U aHAIHA3a
3aKOHOMEPHOCTEMH, CYIIECTBYIOIIMX B OKPYKAIOIIEM MUPE U B CMEXKHBIX MPEAMETaX;

- COLMAJIbHO-JTMYHOCTHOM, MOpa3yMEBAIOIICH, YTO yUalIHecs BIaICIOT CTHIIEM MBIIIUICHHUS,
XapaKTepHBIM I MaTEMATHKH, €T0 a0CTPAKTHOCTbIO, I0KA3aTeIbHOCTHIO, CTPOTOCTHIO, YMEIOT
MIPUBOAUTH apTyMEHTUPOBAHHBIC PACCYKICHUS, JIEIaTh JIOTHYECKHE 00OCHOBAHHBIE BHIBO/IHI,
MIPOBOANUTH 0000IIEHUS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX MPUMEPOB, SKCIIEPUMEHTA,
BBIJIBUTATh TUIIOTE3bI, ICHO U TOYHO BBIPaXKaTh CBOM MBICIU B YCTHOM U MUCbMEHHOU peyH;

- 00meKyIbTYpPHOMH, OPa3yMEBAIOIIEH, UTO yJalluecss IOHUMAIOT 3HAYMMOCTh MaTEMAaTUKH KakK
HEOTHEMJIEMOM YacTH OOIICUEIOBEUECKOM KYJIbTYPhI, BO3ICHCTBYIOIIEH Ha IPYTHE 00JIACTH KYJIBTYPHI,
MOHUMAIOT, YTO (hOpMaJIbHBIA MaTeMAaTUYECKUH amnmapaT CO3/IaH U Pa3BUBAETCS C LENbI0 PACCIIMPEHUS
BO3MO>KHOCTEH €ro MpUMEHEHUs K PEIICHUIO0 3a/1a4, BOSHUKAIOIIUX B TEOPUU U MPAKTUKE, YMEIOT
YMECTHO HCIOJIb30BaTh MATEMAaTHYECKYIO CUMBOJIHKY:;

- IIPEeIMETHO-MUPOBO33PEHYECKOH, II0IPAa3yMEBAIOLICH, UTO yUalIuecs NOHUMAOT YHUBEPCAIbHBIN
XapakTep 3aKOHOB MaTeMaTUYECKON JIOTHKH, MPUMEHUMBIX BOBCEX 00JaCTAX YeJIOBEUECKOMN
NEeSITeTbHOCTH, BJIQJICIOT PUEMaMHU IMMOCTPOCHUS U UCCIICIOBAaHUSI MaTEMAaTUYECKUX MOJICNIeH Mpu
pEIIeHNU TPUKIIATHBIX 33/1a4.

Hcnonvzoeamo npuodpemennvle 3HAHUA U YMEHUA 6 RPAKMUYECKOU 0esAMeIbHOCMU U HO6CEOHEBH O
Jfcu3Hu: IS ONIMCAHMSI PEATbHBIX CUTYAllMi Ha SI3bIKE TEOMETPUU; [T PACUeTOB, BKIFOUAIOIIUX MIPOCTEHIIne
TPUTOHOMETpHIECKUE (POPMYJIBL; TIPH PEIICHUH T€OMETPUICCKUX 33/1a4 C HCTIOIb30BaHUEM TPUTOHOMETPHU;
JUISL pellIeHNs TIPAKTUYECKUX 3aJ1ay, CBSI3aHHBIX C HAXOXKICHUEM TeOMETPUYECKUX BEUYHH (MCTIONB3YS TIPU
HEOO0XOIMMOCTH CIPABOYHHUKH U TEXHUUECKUE CPEICTBA); TIPU MOCTPOCHUN T€OMETPHUECKUMHI UHCTPYMEHTAaMHU



(ytuHElKa, yTOJIbHUK, LIUPKYIIb, TPAHCTIOPTHD).

Cooepotcanue Kypca ceomempuu ¢ 7-9 Knaccax

BekTopbI M KOOPAMHATHI HA IJIOCKOCTH

BexTopsl

[lonaTue BekTOpa, ACWCTBUS HaJ BEKTOPAMHM, HCIIOJIB30BAaHHE BEKTOPOB B (DU3UKE, pa3nodceHue
8eKmopa Ha cocmasisauue, CKauapHoe npousseoeHue.

Koopaunartsi

OcCHOBHbBIE TIOHSTHS, KOOPOUHAMbI BEKMOpPA, pAcCmosiHue mexcoy mouxkamu. Koopounamer
cepeouHvl ompe3sKa. Ypaenenus gueyp.

Ipumenenue 6exmopog u KoopouHam 0l peuleHuss NPOCMeLUUX 2e0MeMPULeCcKUx 3a0ad.

Hcropuss matemaTuku. I'eomerpudeckne purypbl

@Durypsl B reoMeTPpHHU M B OKPY KaloLeM MUpe

I'eomerpuueckas gurypa. @opMHpPOBaHUE MPEICTABICHUH O METAPEAMETHOM TOHSATHH «(PHUTYpay.

Touka, TUHMS, OTPE30K, IpsAMas, JIyd, JOMaHas, MII0CKOCTh, yToJl, OMCCeKTprca yriia U ee CBOMCTBA,
BH/IbI YIJIOB, MHOI'OYT'OJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux Guryp. LleHTpanbHas cuMMeTpHsi TeOMETPUYECKHUX (QUTYD.

MHOroyroJibHUKH

MHOroyrojapHUK, €ro 3J€MEHThl U €ro CBOMCTBa. Pacmo3HaBaHHWE HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buvinyknvie u negvinykavie mMHo2oy2obHuku. IIpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. BeicoTa, Menuana, OuccekTpuca, CpeaHss JUHUS TpeyroyibHUKa. PaBHOOeApeHHBIN
TPEYTrOJIbHUK, €ro CBOMCTBA M IpPU3HAKU. PaBHOCTOpPOHHUN  TpeyroiabHUK. [IpsAMOYyTONBHBINM,
OCTPOYTOJIbHBIA, TYHOYIOJBHBI  TpEyroiabHUKH. BHemHue yriuel TpeyroiabHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

YertpipexyronpHuku.  [lapamnmenorpamMM,  pomM0,  HpsSMOYTOJbHHMK,  KBaipaT,  Tpamerws,
paBHOOepeHHas Tpaneuus. CBONCTBA U MPU3HAKU Mapaljiesiorpamma, pom0a, MpsMOyrojbHUKa, KBaapara.

OKpYyXKHOCTb, KPYT

OKpy’>KHOCTb, KpPYT, UX 3JEMEHTbl U CBOMCTBA; LIEHTpajbHbIE M BNMCaHHbIE yribl. KacatenpHas u
cekywasi K OKPYXHOCTH, UX ceoticmea. BIucaHHble M ONUCAHHBIE OKPYKHOCTU JUIsl TPEYTrOJbHUKOB,
uemulpexy201bHUKO8, NPABUIbHBIX MHO20Y201bHUKOS.

I'eomeTpuueckue purypnsl B mpocTpaHcTBe (00beMHBbIE TeJIa)

MHnococpannuk u eco a1emenmul. Hazeanus MHO202PAHHUKOS C pA3HLIM NONOJICEHUEM U
Konuuecmeom epareti. IlepBUYHbIE TPEJCTaBICHUS O MUPaMUJIE, Mapalenenumnesae, npusme, chepe, mape,
LUIMHAPE, KOHYCE, UX JIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHomeHnunst

PagsencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKku paBeHCTBa TPEYTrOJIbHUKOB.

IMapanieJbHOCTh NPAMBIX

[Ipu3Hakn W CBOWMCTBA MapaJIeNbHBIX TPAMBIX. Akcuoma napannearvhocmu Eexnuoa. Teopema
Daneca.

IlepnienaAuKyAsIpHBbIE NPSIMbIE

[Ipsmoii yroan. [lepnenaukynsap k npsimoid. HaknonHnas, npoekuus. CepelMHHBIN NEPHIEHIUKYISP K
otpe3ky. Ceolicmea u npusHaKu nepneHOUKyIapHOCMUL.

Ilooooue

Ilponopyuonanvusvie ompesxu, nooodue gueyp. Ilooodusie mpeyeonvruuxu. Ilpuznaxu noooous.

B3anMHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08X OKPYIHCHOCHEU.

HN3mepeHusi 1 BBIYHCICHUS

Beanuunbl

[lonsitne Benmumubl. [InuHa. W3mepenue mmHbl. EquHULbBl M3MepeHus JIUMHBL. BenuunnHa yria.
I'panycnas mepa yria.

[lonste o mmomaau Miaockod ¢Gurypsl M ee cBoiicTBax. l3mepenue rutomaneit. EnuHuUIb
WU3MEPEHHUs TUIOLIA/IH.

[Ipencrasnenue 06 o6beMe u ero cpoiictBax. M3mepenue oobema. Ennnuiibl nusmepenus o0beMoB.

HN3mepeHusi M BHIYHCICHUSA

NHCcTpymMEeHTBI 11 W3MEPEHUNM M TIOCTPOCHUH; H3MEPEHHE U BBIUMCICHUE YIJIOB, JJIMH



(paccrosnuii), muomaaei. Tpuronomerpudeckue (pyHKIHUNA OCTPOTO YIiia B MPSIMOYTOJIEHOM TPEYTrOJIbHHUKE
Tpuzconomempuueckue ynkyuu mynozo yend. BpluncieHne 3J1eMEHTOB TPEYrOJIbHUKOB C UCIIOJIb30BAaHUEM
TPUTOHOMETPUUECKUX COOTHOIIEHNN. DOpMYJIbI IIJIOMIAIN TPEYTOJIbHUKA, MapajieIorpaMMa M €ro0 YaCTHBIX
BUJIOB, (POpMYJIBI JUIMHBI OKPY>KHOCTH M IIowmaau kpyra. CpaBHeHUE W BblUMCIIeHUE Iuiomanaeil. Teopema
[Tudaropa. Teopema cunycos. Teopema KOCuHycoa.

Paccrossnus

Paccrosinue Mexay Toukamu. PacctosiHue ot TOUKU 70 NpSIMON. PaccmosiHue medcoy ¢huzypamu.

I'eomeTpuueckue nocrpoeHus

I'eomeTpuyeckue mocTpoeHus AJis UILTIOCTPAIIMK CBOMCTB Fr€OMETPUIECKHUX (QUTYP.

WHcTpyMeHTBl JUIsl TOCTPOEHUM: LMPKYJb, JUHEHKa, YroJbHUK. [Ipocmetiwiue nocmpoenus
YupKynem u JUHelKOU: NOCmpoeHue OUCCeKMPUCHL Yaid, NepneHOUKYIsApa K NpAMoU, yeid, pPAaéHO20
OaHHOMY,

Ilocmpoenue mpey2o1bHUKO8 O Mpem CHOPOHAM, 08YM CHIOPOHAM U Y21y MexCcOy HUMU, CIOPOHe U
08YM NPUNEHCAUUM K Hell YelaM.

lenenue ompesxa 6 0aHHOM OMHOULEHUL.

I'eomeTpuueckune npeodpazoBaHus

IIpeoOpa3zoBanusi

[lonstne mnpeoOpazoBanus. IlpencraBieHne o MeTanpeIMETHOM IMOHATHH «IIPeoOpa3oBaHUE».
Ilooobue.

JABukenust

OceBas ¥ IIeHTpAJIbHAsI CAMMETPHS, 10BOPOM U NAPALLENbHbIU neperoc. Kombunayuu oeudcenutl Ha
NIOCKOCMU U UX C8OUCMEA.

Bosnuxnoeenue mamemamuku xax nayku, smanvli ee pazsumus. OCHO8HbIE pa30enbl MameMamuKu.
Bvioarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmv mnoowcecmea npocmoix uucen. Hucna u onunvl ompesxos. Payuonanvuvie uucia.
Ilompebnocmo 6 uppayuonanvrwix yucaax. Lllxona Iugazopa

3apooicoenue ancedpwl 6 nedpax apugpmemuru. An-Xopesmu. Poosicoenue 6ykeennou cumeonuxu. I1.
@epma, @. Buem, P. Jexapm. Hcmopus eonpoca o HaxodxcoeHuu Gopmyn KopHel aneedpauyeckux
ypasnenuil cmenenell, bonvuiux yemoipex. H. Tapmanwvs, /. Kapoano, HX. Abens, D. I'anya.

Tlosenenue memooa Koopounam, no36oJAIOWE20 NEpesooUms 2eomempuieckue 00beKmovl Ha A3bIK
aneeopwvl. ITlosenenue epaguros @yukyui. P. Jexapm, I1. @epma. I[lpumepvl paznuumsix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoeo (Dubonauuu) o kpoarukax, yucia Pubonaquu. 3aoava o wWaxmamuou
odocke. Cxo0umocmsb 2eomempuieckoll npocpeccuu.

HUcmoxu meopuu eeposmnocmeii: cmpaxogoe oeno, azapmuvie uepwl. I1. @epma, b.Ilackans, .
bepuynnu, A.H.Konmozopos.

Om semnedenus k ceomempuu. Iughazop u eco wixona. @anec, Apxumeo. I[lnamon u Apucmomens.
Ilocmpoenue npasunvuvix MmHo2oy2onrvHukos. Tpuccekyusa yena. Keadopamypa kpyea. Yoeoenue «kyoa.
HUcmopus uucna n. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H.U.Jlobauesckuii. Mcmopusa namozo
nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPA.

Acmponomus u ceomempus. Ymo u kax yswanu Aunaxcacop, pamocpen u Apucmapx o pazmepax
Jlynot, 3emau u Connya. Paccmosinus om 3emau 0o Jlynvt u Connya. Msmepenue paccmosinus om 3emau 00
Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu: J1. Dinep. H.U. Jlobauesckuii, 11.J1. Yebviues,
C. Kosanescxas, A.H. Konimozcopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp I, wkona mamemamuueckux u HABUSAYKUX HAVK,
pazeumue poccuiickoeo ¢proma, A.H. Kpvinos. Kocmuuecxas npoepamma u M.B. Kenowviuu.

Onucanue MaTepuaJIbHO-TEXHUYECKOI0 o0ecrieyeHnsi 00pa3oBaTeIbHOIO NpoLecca.
Jns peanuzanuu nenei v 3aad o0y4eHus MaTeMaTHKe 10 JaHHOU mporpamme ucnonb3yercs YMK :

1. 'eomerpus. COOpHUK pabOUnX MporpaMm. 7 — 9 KIacchl: MOCOOUE IS yauTeIeh



0011e00pa3oBaTeIbHBIX OpraHu3alnii / aBTop-coctaButenb T.A. bypmuctposa. — M.: IIpocBemenue, 2013

2. Yuebnuk. ['eometpust: 7 — 9 ki1. / JI. C. AranacsH, B. @. byry3os, C. b. Kagomues u ap. — M.:
[Ipocsemenue, 2014.

3. PabGouas terpaas o reomerpun: 7 kiace: k yueoHuky JI.C. Atanacsina u ap. «l'eometpust 7 —9
knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: M3gaTenbcTBo «OK3aMen», 2014

4. KoHTpoapHBIE paboTHI IO TeoMeTpun: 7 kinace: k yueonuky JI.C. Atanacsaa u ap. «['eomerpust 7 — 9
knaccel» / H.b. MeasaukoBa. — M.: U3natenscTBo «OK3aMen», 2014

5. Tectol o reomeTpun: 7 kiacc: k yaeOHuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 kiaccen» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2014

6. Jlunaktuyeckue Matepuaiibl o reomeTpun: 7 kiacc: Kk yueoHuky JI.C. Atanacana u ap. «['eomerpus 7
— 9 kmacce» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: U3ngatenbcTBO «OK3amen», 2014

7. PabGouas Terpanap 1o reomeTpun:8 kiacc: k yueOuuky JI.C. Aranacsina u np. «['eomerpus 7 — 9
knaccel» / FO.A. I'maskos, [1.M. Kamaes. — M.: M3gaTenbcTBO «OK3ameny, 2015

8. KortponbsHbie paboThI 110 reometpun: 8 kiacce: k yueonuky JI.C. AtanacsHa u np. «'eomerpust 7 — 9
knaccel» / H.b. MeasaukoBa. — M.: M3naTenbcTBO «OK3aMen», 2015

9. Tectsl o Teomerpun: 8 knacc: k yueonuky JI.C. Aranacsina u nip. «I'eomerpust 7 — 9 kmacee» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2015

10. lnnakTrnyeckure Marepuaisl 1o reomeTpun: 8 kiacc: Kk yueoHuky JI.C. AtanacsiHa u np. «I'eomerpus
7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3parenbcTBO «IK3aMen», 2015

11. . Pabouas TeTpanp no reomerpuu: 9 xnacc: k yueOnuky JI.C. Atanacana u np. «['eomerpust 7 —9
knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: M3gaTenbcTBo «OK3aMmen», 2016

12. KontponwsHbie paboTsl o reometpun: 9 kinace: k yueouuky JI.C. AranacsHa u ap. «'eomerpus 7 — 9
knaccel» / H.b. MeasaukoBa. — M.: U3natenscTBo «OK3aMen», 2016

13. Tectol o reomeTpun: 9 knacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 xmaccen» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2016

14. lnnaktiuyeckue Matepuaisl 1o reometpun: 9 kiacc: k yueonuky JI.C. AtanacsiHa u np. «I'eomerpus
7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3narenscTBO «IK3amen», 2016
15. PaGouas mporpamma k yueonuky JI.C. Atanacsna, B.®. Byrty3oBa. u ap. 7-9 kmaccel: yuebHoe nmocodue

U1 oOmeoOpa3oBarenbHbIX opranmn3aiuii/B.®@.byty3os. M.: [Ipocsemnienue, 2016.
16. Pabouast mporpamma o reomerpun kK YMK JI.C. AranacsiHa, B.®. Byty3oBa. 7-9 xiaccer /CocTaBUTENb

I"''1.MacnakoBa. M.: Bako, 2014.
17. PaGoune nporpammel o yueoOHukam JI.C. Atanacsina, B.®. Byry3oBa. u np. 7-9 knaccel. - Bonrorpan:

Yuurtens, 2012
18. PabunoBuu E. M. I'eomeTpus Ha roTOBBIX uepTexax. 7-11 kmaccsl/ [IpocBemmenue, 2013.

Jlnsa peanuzanuu nenel u 3aad o0y4eHrus MaTeMaTHKE 10 JaHHON MpOTrpaMM TaK K€ MOTYT MPUMEHSIThCS
MeAMapeCcypchl 0 OCHOBHBIM TeMaM MporpaMmsl. [Ipu peanuzanuu nporpaMmbl IPUMEHSIOTCS TaK e
MeIarorn4eckue TeXHOJOTUHU: TEXHONIOTUs u(depeHIInaIbHOro 00yYeH s, TMYHOCTHO-OPUEHTHPOBAHHAS
texHonorus, UKT.

K TexHuueckum cpenctBam oOyueHus, KOTOpbie MOTYT 3¢ (EKTUBHO UCTIOIH30BATHCS HA YPOKax
MaTEeMaTHKH, OTHOCSITCS KOMITBIOTED, IUPPOBOH (oToarmapaT, UHTEpAKTUBHAS TOCKA U JIp.

[TepeueHs paboT MpH UCMIOIB30BAHUN KOMIIBIOTEPA:

—TIOWCK JONOJTHUTENbHOM nHpopManuu B IHTEpHETE;

— CO3JJaHUE TEKCTa JOKIaaa;

— 00paboTKa TaHHBIX MTPOBEJACHHBIX MaTEMATUIECKUX HCCIIEIOBAHUM;

— CO3/1aHue MYJTbTUMEIUUHBIX MIPEe3eHTANN (TEKCTOB ¢ pUCYHKaMu, (oTorpadusMu U T.1.), B TOM YHUCIIE
JUISL TIPE/ICTABIICHMSI pE3yJIbTaTOB UCCIEA0BATEIBCKON U IPOEKTHOM 1€ATEIbHOCTH.

[Tpu ncnonb30BaHMK KOMIBIOTEPA yUaIUecs MPUMEHSIOT MOMyUYeHHbIE HAa YpoKaX WH(OPMAaTUKU
MHCTPYMEHTAJIbHBIC 3HAHUS (HallpUMep, yMEHUs paboTaTh C TEKCTOBBIMH, TpaUUECKUMH PEIaKTOPaAMH U
T.J1.), TEM CaMbIM Y HUX ()OPMHUPYETCS TOTOBHOCTH M MPUBBIUKA K MPAKTUIECKOMY MPUMEHEHHIO HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH. TeXHUYECKHe CPeCTBA HA YPOKaX F'€OMETPUH IIHPOKO MPUBIIEKAIOTCS
TaK)Ke MU MOJATOTOBKE MPOEKTOB (KOMITBIOTED).

Y4eOHbIX mocoous VI yYAMXCs:
1.I'eometpus 7-9 Yuebnuk m1s obmieodpazoBarenbHbiX yupexaenuii/ JI.C. AtanacsH u ap. M.



[Ipocsemenue, 2013.
2. 3uB b.I'. 'eometpust Aunakrunaeckue matepuansl. 7 kinace / b.I'. 3uB, B.M. Meiinep. M. [Ipocsernienue,
2013
3. 3uB b.I'. I'eometpus Aunakruueckue Mmatepuansl. 7 kiaace / b.I'. 3u, B.M. Meiinep. M. [Ipocsemenue,
2013
4. Mumenko T.M.. I'eometpus. Tematnueckue Tectol. 7 knace/ T.M. Mumienko, A.Jl. bauakos. M.
[Ipocsemenue, 2013.
5. PabunoBud E. M. I'eomeTpust Ha roToBBIX uepTexax. 7-11 kmaccsl/ IlpocBemenue, 2013.
3uB b.I'.
6. l'eometpus JInnakrnaeckue marepuaisl. 8 kinace / b.I'. 3u, B.M. Meiunep. M. IIpocsemienne, 2013
7. 3uB b.I'. 'eomeTpust J{lunakruueckue matepuainsl. 8 kinacc / b.I'. 3us, B.M. Meiinep. M. [IpocsenicHue,
2013
8. Mumenko T.M.. ['eomerpus. Temarnueckue tecthl. 8 kmacc/ T.M. Mumenko, A.J[. bauakos. M.:
[Ipoceemenue, 2013.
9.I'eometpus Jlumakruueckue matepuainsl. 9 knace / b.I'. 3us, B.M. Meiinep. M. [Ipocsemnienue, 2013
10. 3uB B.I'. 'eomerpust unaktuaeckue matepuansl. 9 knacc / b.I'. 3uB, B.M. Meiinep. M. [IpocBemienue,
2013
11. Mumenko T.M.. 'eomerpusi. Tematnueckue tectol. 9 kinace/ T.M. Mumenko, A./]. biuakos. M.:
[Ipocsemenue, 2013.
12. PaGouas tetpaas o reomerpun: 7 kiacc: k yueonuky JI.C. Atanacsina u ap. «I'eometpust 7 —9
knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: M3gaTenbcTBo «OK3aMmen», 2014

13. KontponbsHbie paboTsl 10 reoMeTpun: 7 kiacce: k yaeouuky JI.C. AranacsHa u ap. «'eomerpust 7 — 9
knaccel» / H.b. MeasaukoBa. — M.: U3natenscTBo «OK3aMen», 2014

14. Tectol o reomeTpun: 7 knacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 ximaccer» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2014

15. lnnaktiuyeckue Marepuaisl 1o reomeTpun: 7 kiacc: Kk yueoHuky JI.C. AtanacsiHa u nip. «I'eomerpus
7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3narenscTBO «IK3amen», 2014

16. Pabouas tetpaas o reomerpun:8 kiacce: k yaueouuky JI.C. AtanacsHa u np. «'eomerpus 7 — 9
knaccel» / FO.A. I'maskos, [1.M. Kamaes. — M.: M3gaTenscTBO «OK3ameny, 2015

17. KortponwsHbie paboTsl 1o reomeTpun: 8 kiacce: k yueouuky JI.C. AranacsHa u ap. «'eomerpust 7 — 9
knaccel» / H.b. MeasraukoBa. — M.: M3naTenbcTBo «OK3aMen», 2015

18. Tectol o reomeTpun: 8 kinacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 ximaccen» / A.B.
®apkoB. — M.: U3narenbcTBO «IK3amen», 2015

19. lnnaktruyeckue Matepuaisl o reomeTpun: 8 kiacc: k yueoHuky JI.C. AtanacsiHa u np. «I'eomerpus
7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3parenbcTBO «K3aMen», 2015

20 . Pabouas TeTpans no reomerpun: 9 kinace: k yueonuky JI.C. Atanacsaa u ap. «['eomerpust 7 — 9
knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: M3gaTenbcTBo «OK3aMmen», 2016

21. KorrponbsHbie paboThI 1o reomerpun: 9 kiace: k yueonuky JI.C. AranacsHa u ap. «'eomerpus 7 — 9
knaccel» / H.b. MeanaukoBa. — M.: U3natenscTBo «OK3aMen», 2016

22. Tectsl o reomeTpun: 9 xinace: k yueobnuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 xinaccen» / A.B.
®apkoB. — M.: UznarenbcTBO «IK3amen», 2016

23. Jlunaktudeckue Marepuaisl 1o reometpuu: 9 kiacc: k yueOnuky JI.C. Aranacsana u np. «I'eometpus
7 — 9 knmacce» / H.b. MenbankoBa, I'.A. 3axapoBa. — M.: 3narenscTBO «IK3amen», 2016

Ilepeyenb UnTepHeT pecypcoB, undpoBbie 00pa3oBaTeIbHbLIX PECYPCOB U APYTUX 3JIEKTPOHHBIX
HH(pOPMANIMOHHBIX HCTOYHUKOB!

1.Iudpossie odpazoBatenbHbie pecypchl (LIOP) k yueOHukam u3narenpcTBa "MHeMO3UHA" TIPECTaBIICHBI
Ha caite http://school-collection.edu.ru/

2. www.math.ru. MTHTepHET - moanepKKa yuuTeae MaTeMaTUKH, MaTepUAIIBI IJIsl YPOKOB, O(UITHAIILHEIC
JTOKyMEHThI MHUHHCTEpCTBA 00pa30BaHuUs U HAyKH, HEOOXOAUMBIEC B paboTe.

3. www.it-n.ru. CeTb TBOPUECKUX yUUTEIEH.

4. www.etudes.ru. Marematudeckue 3Tiopl. Ha caiiTe mpeacTaBieHbl ATIO/IbI, BHITOJTHEHHBIC C
UCIIOJIb30BAaHUEM COBPEMEHHOM KoMmbloTepHOU 3D-rpaduku, yBiekaTeabHO U HHTEPECHO
paccKa3bIBAIOIIUE O MaTEMATUKE U €€ IPUIIOKEHUSX.



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

5. www.problems.ru. ba3a gaHHBIX 33124 110 BCEM TeMaM IIKOJIbHOM MaTeMaTUKHU. 3aa4uu pa30ouThI 1O
pyOpHKam U cTereHu CIIoKHOCTH. Ko BceM 3aaduaM MpUBEICHBI PEIICHUS.

6. www.golovolomka.hobby.ru. ['omoBosioMKH 1J1s1 yMHBIX JTr0jieii. Ha caiite MOYKHO HailTH MHOTO 33124
(JtormyeckuX, Ha B3BEIIMBAHUS U JIp.), BapHalliK HA TeMy KyOuka PyOuka, 3IeKTpOoHHBIC BEpCHUU KHUT P.
Cmannuana, M. I'apanepa, JI. Kappoiia, BeneHus 3aHsaTHil, nmpuemMax paboThl Ha YpOKax.

7. www.college.ru/mathematics. MaremaTrka Ha noprane « OTKpBITBII KOJUIEK ». MOXKHO HallTH
y4eOHBIN MaTepua Mo pa3InyHbIM pa3esiaM MaTeMaTHKH.

8. www.int-edu.ru. MIHCTUTYT HOBBIX TexHOJIOTUN. Ha caiiTe MOKHO 03HaKOMUTHCS C MPOAYKLUEH,
npeiaraemoii MHCTUTYTOM, HaripuMep, nporpammamu «>KuBas ctatuctuka», «ABTol pady, pazBuBaroiie-
oOyyaroreit HacToJIbHOU Urpoi «Jlomu u 1poduy» u ap.

9. school-collection.edu. Exunas xosutekmus 1iudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3narensctba «IIpocBenienne» (pyopuka «MaremaTuka)

11. http:/www.drofa.ru. Caiit u3narensctBa Jpoda (pyOpuka «MaTtemaTnka)

12. http://www.center.fio.ru/som. Meroanueckne peKOMEHJAINHN YIUTEII0- IPEIMETHUKY (IIPEICTaBIECHbI
BCE IIKOJIbHBIE MTPeIMEeThl). MaTepHualibl 1151 CAMOCTOATEIHHON Pa3paboTKH MPOQPHIBHBIX MTPOO U
AKTUBU3AIMH TIPOIIecca O0yUeHUS B CTAPIICH MITKOJIC.

13. http://www.edu.ru. [lenTpanbHbIil 00pa3oBaTeIbHBIN TOPTAJ, COACPKUT HOPMATUBHBIE TOKYMEHTHI
MuHuUCTEepCTBa, CTAHIAPTHI, HHOOPMAIIHIO O TIPOBEACHHUE IKCIIEPUMEHTA, CepBEp MHPOPMAITMOHHOM
nojiep Kk EAMHOTO TOCy1apcTBEHHOTO 3K3aMeHa.

14. http://www.legion.ru. CaliT u3narenbcrBa «Jleruon».

15. http://www.intellectcentre.ru. Caiit uznarennpctBa «MaTemekT-LleHTp», rie MoKHO HAaHUTH ydeOHO-
TPEHUPOBOYHBIC MATEPUAITbI, JIEMOHCTPAIMOHHBIC BEPCUH, OaHK TPCHUPOBOYHBIX 3aJJaHHIA C OTBETAMHU,
METOUYECKHE PEKOMEHIALMU U 00pa3ilbl PELICHHIA.

Ilepeyenb nmeyaTHbIX MOCOOUI(TAOMHUIN):
OcHOBHbIE CBOMCTBA U3MEPEHUS YIJIOB.
OCHOBHBIE CBOMCTBA OTKJIa/IbIBAHHS OTPE3KOB U YTJIOB.
Beprukanbhsie yribl. CMEXHbBIE YIJIBL.
[lepnenaukynsipHble U apaJJIEIbHbIE MPSMBIE.
PaBeHCTBO TpEyroibHUKOB.
[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.
BricoTa, Meanana, buccekTpuca TpeyrojbHUKA.
OKpY>KHOCTb.
OcHOBHOE CBOMCTBO NapasuIeIbHBIX MPSMBIX.
VYTIbl IpH IepeceYeHnu ABYX MPSIMBIX TPETHEH.
VYTI1bl, BIMCAHHBIE B OKPY>KHOCTb.
Bwuner yrios.
OcHOBHbIE CBOMCTBA MPUHAJIIEKHOCTH TOUEK U MPSIMBIX.
PaBHOOEIpeHHBIN TPEYTOIbHUK.
[IpsAMOYTOJIBHBIN TPEYTOJILHUK.
Teopema cuHYCOB.
TeopeMa KOCHHYCOB.
Teopema [Tudaropa.
[TomoGHBIE TPEYTONBHUKH.

TemaTH4eckoe MJIAHNPOBAHUE.

OCOOEHHOCTBIO TEMATHYECKOTO IUIAHUPOBAHUS SIBISIETCSI TO, YTO B HEM COJACPIKUTCS ONHCAHHE
BO3MOXHBIX BHJIOB JESATEIBHOCTH Y4YallMXCAd B IPOILIECCE YCBOEHUS COOTBETCTBYIOLIETO COJEpKaHMS,
HaIpPaBJICHHBIX HA JOCTHKEHHUE MOCTABIICHHBIX IIeJiel 00ydeHus. ITO OPUEHTUPYET YUUTENsT Ha YCUIICHHE
NEeSTENTbHOCTHOTO TMOJX0/Aa B OOyYeHHWH, HAa OpraHU3alMIi0 pPa3HOOOpa3HOM Y4eOHOH AedaTeNbHOCTH,
OTBEYAIOILIECH COBPEMEHHBIM IICUXOJIOr0-IE€IarOTMYECKUM BO33PEHUSM, HA HCIOJIB30BAHUE COBPEMEHHBIX
TEXHOJIOTHH.

B ocHOBHOE MporpaMMHOE COJIepKaHNE BKIIFOYAFOTCS JTOTIOTHUTEIILHBIC BOTIPOCKI, CIIOCOOCTBYIOIIUE
Pa3BUTHIO MAaTEMATUYECKOTO KPYTro30pa, OCBOSHUIO O0Jiee MPOABUHYTOIO0 MaTEMAaTUYECKOr0 arnmapara,


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

MaTeMaTHYEeCKUX CIOocOOHOCTEN. Pacipenne coaepikaHns FeOMEeTpHUYECKOro 00pa30BaHMs B 3TOM Cllydae
IaéT BO3MOXKHOCTb CYIIIECTBEHHO 00OTaTUTh KPYT PEIIaeMbIX 3a/1au.

7 Kkmacc

Howme Conepxanue matepuana | Konu- XapakTepucTuKa OCHOBHBIX

p 4ECTBO BUJIOB JIESITEIBHOCTU yUYEHUKA

napa- 4acoB (Ha ypoBHE y4EOHBIX

rpada NEHCTBUI)

I'nasa 1. HauaabHbIe 10 OOBSCHATH, YTO TAKOE OTPE30K, Jyd, yTOJI,
reoMeTpuyecKme cBeeHust Kakue (pUrypsl Ha3BIBAIOTCSl PAaBHBIMH, KaK

1,2 [Ipsimas u oTpesok. Jlyu u 2 CPaBHUBAIOTCA M UBMEPSIOTCS OTPE3KHU U YTJIBI,
yrou YTO TaKoe rpajyc U rpaaycHas Mepa yria, Kakoi

3 CpaBHEHHE OTPE3KOB U 1 yroJj Ha3bIBA€TCs MPSIMBIM, TYIIBIM, OCTPBIM,
yTJIOB pPa3BEPHYTHIM, YTO TAKOE CEpEeaMHA OTpe3Ka U

4,5 N3mepenue oTpe3KoB. 3 OucceKkTpuca yria, Kakue yribl Ha3blBalOTCs
W3mepenue yriios CMEXHBIMU U KaKue€ BEPTUKAIBbHBIMU;

6 CMexHBIE M BEpTHKAJIbHBIE 1 dbopMyIHpoBaTh 1 0OOCHOBBIBATh YTBEPKIACHHS O
YTJIbI CBOMCTBAX CMEXHBIX U BEPTUKAJIbHBIX yTJIOB;

7 [lepnenaukynspHbie 1 OOBSACHATH, KaKue NMpsSMble Ha3bIBAIOTCS
HpsiMble 1 NepPHEHIUKYIAPHBIMU; (GOPMYIHPOBATH U
Pewmenue 3anau 1 000CHOBBIBATh YTBEPKJIEHHE O CBOWCTBE ABYX
KonTponbnas padora Ne 1 MPSAMBIX, IEPIEHIAUKYISAPHBIX K TPETHEH;

n300paxaTh U paclio3HaBaTh yKa3aHHbIE
npocTeinire purypsl Ha yepTexax; pemarhb
3aJ1auM, CBSI3aHHBIE C TUMHU NPOCTEHIINMU
burypamu

I'masa Il. TpeyronbHuku 17 OOBsCHATDH, Kakas puUrypa Ha3bIBaeTCs

1 TpeyrosbHUK 2 TPEYroJIbHUKOM, YTO TAKOE BEPIIUHBI, CTOPOHBI,

2 IlepBblii Ipu3HaK YIJIBI ¥ IEPUMETP TPEYTOJIbHUKA, KaKOU
paBeHCTBa 1 TPEYrOJbHUK Ha3bIBACTCSI PAaBHOOCPEHHBIM H

3 TPEYTOJILHUKOB 1 KAaKOM PaBHOCTOPOHHUM, KaKH€ TPEYTOJIbHUKH
[Tepnenpukymnsp 1 Ha3bIBAIOTCS PaBHBIMU; N300paXkath U

4 npsimoi Menuansl, pacrno3HaBaTh Ha YEPTE)KaX TPEYTOIbHUKH U UX

5 OUCCEKTPUCHI U BBICOTHI 1 3JIEMEHTHI; (POPMYIUPOBAThH U JTOKA3BIBATH TEO-
TPEyroJbHHUKa PEMBI O NIPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

6 CoiicTBa 4 OOBSCHSTH, UYTO HA3bIBAETCS NMEPIEHIUKYIISIPOM,
paBHOOEIPEHHOTO MIPOBEAEHHBIM U3 TAHHOW TOYKU K JAHHOHU
TpEeyrojbHUKa pSMOit; GOpMyITUPOBATh U I0KA3bIBATH TEOPEMY

7 Bropo# u tperuii 1 0 MEePNEeHAUKYIISIpe K NPAMON; O0BACHSTH,
MpU3HAKU PaBEHCTBA 3 KaKHle OTPE3KU Ha3bIBAIOTCS MEAUAHOM,
TPEYTrOJIbHUKOB 2 OMCCEKTPUCOM U BBICOTON TPEYTONbHUKA;
OKpy’KHOCTb 1 (bopMyTUpPOBaTh M JOKA3bIBATH TEOPEMBI O

3ajgaun Ha IOCTPOEHUE
Pemenme 3amau
KonTponbnas pabota
Ne 2

CBOMCTBaxX paBHOOCIPEHHOTO TPEYrOJbHHKA,
peuiaTts 3aga4u, CBA3aHHBIC C IPU3HAKaAMU
PaBEHCTBA TPEYTOJIbHUKOB M CBOWCTBAMU
paBHOOEIPEHHOTO TPEYTOJIbHUKA;
(bopMyITUpOBaTh ONpPEICIICHHE OKPYKHOCTH;
0OBSICHATH, UTO TAKOE LIEHTP, PAIUyC, XOpJa U
JAUAMETP OKPY)KHOCTH; pelaTh MPOCTEHILINEe
3a/1a9 Ha MOCTPOeHHUE (TIOCTPOCHHE YIIIa,
PaBHOTO JJAHHOMY, TIOCTPOCHUE OUCCEKTPHUCHI




yTia, HOCTPOCHUE TEPICHANKYIISIPHBIX TPSIMBIX,
IIOCTPOCHHE CEpPEeANHBI OTpe3Ka) U Ooee
CIIO’KHBIE 33/1a4H, UCTIONB3YIONINE YKa3aHHbIC
IIPOCTENIINE; COMOCTABIIATD MTOJTy4EHHBIN
PE3YJIBTAT C YCIOBHEM 3a]1aui; aHAITH3UPOBAThH
BO3MOJXHBIC CJTydan

I'nasa II1. IlapanienbHble NIpsiMbIe 13
1 [TapamiensHble npsMbIe 1 @opMyIIHpOBaTh ONPEAEICHUE TapAJUIETbHBIX
2 [Ipu3naku 3 NPSMBIX; OOBSCHATH C TOMOIIBIO PUCYHKA, KaKHe
MapajuieIbHOCTH JIBYX YTJIbl, 00pa30BaHHbIE IPU NIEPECEUECHNUHN JIBYX
3 MIPSMBIX 5 MPSAMBIX CEKYLIEH, HA3bIBAIOTCA
AKcroMma napajuieabHbIX HaKpeCTIeKalMMHU, KaKue 0OJTHOCTOPOHHUMU U
MIPSIMBIX 3 KaKHe COOTBETCTBEHHBIMU; (HOPMYIHPOBATH U
Pemienue 3anau 1 JI0Ka3bIBaTh TEOPEMBI, BIpaXKaloIIue MPU3HAKU
KonrtpomnsHas padora Ne 3 NapajuIeIbHOCTH JIBYX MPSAMBIX; 0OBICHATD, UTO
TaKoe aKCHOMBI T€OMETPUHU U KaKue aKCHOMBI
y’Ke MCIOJIb30BAINCH paHee; (OopMyIHPOBATH
aKCUOMY MapaljIeNIbHbIX IPSMBIX U BBIBOAUTH
CcleICTBUS U3 He€; (HopMyIHpOBATH
U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
MapajIeNIbHBIX MPSAMBIX,
oOpaTHbIe TeOpeMaM O MPU3HAKAX
NapaJUIEIbHOCTH, CBSA3aHHBIX C HAKPECT
JIeXKaIMMH, COOTBETCTBEHHBIMH U
OJIHOCTOPOHHHMMH YTJIaMH, B CBSI3U C 3TUM
OOBSICHATH, YTO TAKOE YCIOBHE U 3aKIIOUECHHE
TEOpeMBbl, KaKas TeopeMa Ha3blBaeTcsi 00paTHOM
10 OTHOIIEHUIO K JAaHHOU TeopeMe; OObSICHSTH,
B 4€M 3aKJIFOYAETCSI METOJ JOKAa3aTENbCTBA OT
MPOTUBHOTO: (GOPMYIUPOBAThH U JJOKA3bIBAThH
TEOpeMbI 00 yrilaXx ¢ COOTBETCTBEHHO
napaieTbHBIMU U IEPHECHAUKYIISIPHBIMU
CTOpPOHAaMU; IPUBOAUTH IPUMEPHI UCIIOJIb30BAHUS
ATOr0 METOJ1a; pelaTh 33/1a4l Ha BBIUMCIICHUE,
JI0Ka3aTeIbCTBO U MIOCTPOEHUE, CBSI3AHHBIE C
NapajuIeIbHBIMU MPSIMBIMU
I'naBa IV. CooTHOIIEHUS MEXKTY 18 @opMyJIMPOBATH U JOKA3bIBATh TEOPEMY O CYMME
CTOPOHAMH H YIJIAMH YTJIOB TPEYTOJIBHUKA U €€ CIEICTBHE O BHEITHEM
TPEYroJbHUKA yTIJie TPEYroJlbHUKA; IPOBOAUTH KIacCU(DUKALINIO
1 Cymma yrios 2 TPEyTroJIbHUKOB 1O yriaM; (popMyIupoBaTh U
2 TpPEyrojbHUKa JIOKa3bIBaTh TEOPEMY O COOTHOLUEHUSAX MEXIY
CooTHOIIEHUS MEXKIY CTOPOHAaMHM M yTJaMU TPEyTrojbHUKA (IIpsMOE U
CTOpPOHaMHM U yrjiamMu 3 00paTHOE YTBEpXKIEHUS) U CIEACTBUS U3 HEE,
TPEYroJIbHUKA 1 TEOpEMY O HEPABEHCTBE TPEYTOJIbHUKA,
3 Konrponsnas padora Ne 4 4 (bopMyIUpOBaTh M JAOKA3bIBATh TEOPEMBI O
IIpsimoyronbHbIe CBOMCTBAX MPSIMOYTOJIBHBIX TPEYTOIbHUKOB
4 TPEYTOJIbBHUKU (IpsIMOYTOJIBHBIN TPEYTOJIBHUK € yriaoM 30°,
ITocTpoenue IIPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYroJIbHUKa 10 TPEM 4 TPEYrOJIBHUKOB); (POPMYITHUPOBATE OMPEACTICHHUS
JJIEMEHTAM 3 paccTosIHUS OT TOYKHU 10 NMPAMOM, PaCCTOAHUSA
Pemenue 3anau 1 MEKly NapajleNbHbIMU NPSIMBIMU; PEILIAThH

Kontponbnas padora Ne 5

3a/1a4M Ha BBIYMCIICHHUE, TOKA3aTENbCTBO U
MMOCTPOCHHE, CBSI3aHHBIE C COOTHOIICHUSIMUA MEXKITY
CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA U PACCTOSHUEM
MEXAY MapajlyIeIbHBIMU IPSIMBIMH, TTPU




HEOOXOAMMOCTH MPOBOIUTH 10 XOAY PEIICHHS
JIOTIOJTHUTEIBHBIE TIOCTPOCHMSI, COTTIOCTABIISTh
MOJYy4YEeHHBIN pe3yNbTaT C YCIOBUEM 3aJlaui, B
3aJlayax Ha NOCTPOECHUE HUCCIIEI0BATh BOZMOXKHbBIE
ciay4yau

IHoBTOpenue. Pemenue
3ajaa4

12

8 xacc

Howme
p
napa-
rpada

ConepxcaHI/Ie MaTrepuajia

Komnu-
YeCTBO
qacoB

XapaKTepuCcTUKa OCHOBHBIX
BUJIOB JICSITEILHOCTH yUYEHUKA
(Ha ypoBHE y4eOHBIX
JeNCTBUI)

I'naBa V. YeTbIpéxyrojibHUKHU

14

1
2

MHOTroyroabsHUKH
[Tapamienorpamm u
Tpanenus
IIpsAMOYTOBHUK,
pomO, KBaapar
Pewenne 3anau

Kontponbnas padota No
1

2

OOBACHATH, UTO TAKOE JIOMaHas,
MHOTOYTOJIbHHK, €T0 BEPIITUHBI,
CMEXHBIE CTOPOHBI, IUArOHAJIH,
n300pakaTh U pacro3HaBaTh
MHOTOYTOJIbHUKU Ha YepTexkax;
MOKa3bIBaTh dJIEMEHTHI
MHOT'OYTOJIbHUKA, €r0 BHYTPEHHIOIO H
BHEUIHIOIO 001acTH; GOpMyIHUpOBaThH
oTpesieNICHHE BBITYKJIOr0 MHOTO-
YTOJIbHUKA; N300pakaTh U pacTiO3HABATh
BBITTYKJIBIE Y HEBBIMTYKJIbIE
MHOTOYTOJIbHUKHU; GOPMYITUPOBATh U
JTIOKa3bIBaTh YTBEPKICHHS O CyMMe
YTJIOB BBIMTYKJIOTO MHOTOYTOJIBHUKA H
CYMME €ro BHEIIHUX YTJI0B; OOBSICHATS,
KaKHe CTOPOHBI (BEPILIMHBI)
YeThIPEXYTOIbHIKA HAa3bIBAIOTCS
MIPOTHUBOTIOJIOKHBIMHU; (POPMYITHPOBATH
OTIpeIeIeHUs] apauIeIorpamMMa,
Tpanenny, paBHOOCIPECHHON U
MPSIMOYTOJIBHOM Tpamneuii, mpsMoyroib-
HHUKa, poM0Oa, KBaapaTa; u300paxaTh 1
pacro3HaBaTh 3TU YETHIPEXYTONbHUKHY;
(bopMyIHpPOBATH M TOKA3bIBATH YTBEPIK-
JeHust 00 UX CBOMCTBAaX M MPU3HAKAX;
pemaTh 3aJa4d Ha BBIYHCIICHHE,
JI0Ka3aTeJIbCTBO U MOCTPOCHUE,
CBSI3aHHBIC C ’THMHU BUIAMHU
YeThIPEXYTOIBHUKOB; OOBSACHSITD, KaKue
JIBE TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEIBHO PAMOI
(TOoukHM), B KakoM cirydae ¢purypa
Ha3bIBAETCSI CHMMETPUYHON

I'nasa VI. Hlnomaane

14

1
2

IInomann
MHOTOYTOJIbHUKA
IInomanu
napasuiesiorpaMmma, Tpe-
YTOJIbHUKA U TpaNeuu
Teopema ITudaropa
Perenue 3amau

[N \S]

[98)

OOBACHSTH, KaK MPOU3BOIUTCS
U3MepeHue IUIoAaAei MHO-
rOyTOJIbHUKOB, KAKHE€ MHOTOYTOJIbHUKHU
Ha3bIBAIOTCA PAaBHOBEIIMKUMU U KaKue
PaBHOCOCTaBJICHHBIMU; (POPMYTUPOBATH
OCHOBHBIE CBOMCTBA IJIOIIANCH U
BBIBOJIUTH C UX TTOMOIIBI0 (hOPMYJIBI
IJI0Ae TPSMOYTOJIbHHKA,




KontponbHas padora Ne 2

napajijiesorpaMma, TpeyrojlbHUKa,
Tpaneuuu; GopMyIrupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOLICHUH
IUIOIIAAEH TPEeyTroIbHUKOB, UMEIOILINX
110 PaBHOMY yTi1y; (OPMYJIUPOBATH U
nokasbiBaTh TeopeMy [ludaropa u
00paTHYIO €if; BBIBOJUTH GOpMYITy
I'epona s nmomaau TpeyrojibHUKA;
pelaTh 3a/ladyd Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
dbopMynamu MmIomaaeil u TeopemMoit
[Tudaropa

I'nasa VII. Ilono0HbIe 19
TPEYroJbHUKH
1 Onpenenenrie moJOOHBIX 2 OOBSICHATH TIOHSITHE
TPEYTOJIHLHUKOB MPOTIOPIIMOHATIBHOCTH OTPE3KOB; Gop-
2 [Tpu3naku momobus 5 MYJIHPOBATH ONPEICICHUS MOT00HBIX
TPEYTOJIBHUKOB TPEYTOJILHUKOB U K03 duLmeHTa
KonTtponsHast padota Ne 3 1 noo0usi; GopMyIUpOBaTh U
3 [Ipumenenne momgodus K 7 JIOKa3bIBATh TEOPEMBI: 00 OTHOIIICHUH
JI0Ka3aTeIbCTBY TEOPEM U TUIOIA/ICH MOAOOHBIX TPEYTOIHHUKOB, O
PENICHHUIO 3a/1a9 MpU3HAKaX MOJ00UsI TPEYyTOJIBHUKOB, O
4 COOTHOILIEHUST MEXKTY 3 CpeaHel JUHUU TPEYroJbHUKA, O
CTOPOHAMH U YTJIAMH MePECEUCHUH MEINaH TPEyTroIbHUKA, O
NpPsIMOYTOJILHOTO Tpe- MPONOPIHUOHATBHBIX OTpPE3Kax B
YTOJbHUKA MPSIMOYTOJIBLHOM TPEYTOJIbHUKE;
KonTponbnas paborta Ne 4 1 00BACHATH, YTO TAKOE METOJI HOJI00US B
3a/layax Ha MOCTPOCHUE, U MPUBOIUTH
MpUMEPHI MPUMEHEHHS 3TOTO METO/1a;
00BSACHATH, KAK MOYKHO HCIIOJTb30BATh
CBOICTBA MOJAOOHBIX TPEYTOJIHHUKOB B
U3MEPUTEIbHBIX paboTax Ha
MECTHOCTH; OOBSICHITh, KaK BBECTH
MTOHSATHE TIOI00US JJTsI MPOM3BOIBHBIX
¢buryp; popMynHpoBaTh ONpPEACICHUS U
WJUTIOCTPUPOBATH MOHATHS CHHYCA,
KOCHHYCa U TaHT€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJINTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKJECTBO U 3HAYCHUS
CHHYyCa, KOCUHYCa U TaHT€HCa JUIsl YIJIOB
30°, 45°, 60°; pemaTh 3a1a4H,
CBsI3aHHBIE C TT0100UEM
TPEYTOJHLHUKOB, JUISI BEIYUCICHUS
3HAUYECHUN TPUTOHOMETPUUECKUX
(YHKIIUN HCTIOJIH30BaTh KOMITBIOTEP-
HbIE TPOrpaMMbl
I'naBa VIII. OKpyKHOCTH 17
1 KacarenbHas k 3 HccnenoBate B3aMMHOE pacloIOKEHNE
2 OKPY>KHOCTH 4 MPSAMOU M OKPY>KHOCTH;
LentpanbHbie u dbopMyIupoBaTh ONpeeNIeHNe
3 BIUCAHHBIC YTJIbI 3 KacaTeJIbHOM K OKPYKHOCTH;
UYerbipe 3amevaresibHbIe (bopMyJIUPOBATh U JIOKA3BIBATH TEOPEMBI:
4 TOYKH TPEYTroJIbHUKA 4 0 CBOMCTBE KacaTeJIbHOM, O IPU3HAKE

Bnoucannasg v onucanHas

KacaTeJIbHOM, 00 OTpe3Kax Kaca-




OKPY>KHOCTH
Pemenne 3anau
Konrtponbnas padora Ne 5

TEJIbHBIX, IPOBEAEHHBIX U3 OJHOU
TOYKH; (OPMYIUPOBATH TIOHATHUS
LEHTPAJIBHOTO YIJIa U TPayCHON MEpPbI
JIyTU OKPY>KHOCTH; (hOPMYJIMPOBATH U
JI0Ka3bIBaTh TEOPEMBI: O BIMCAHHOM
yriie, 0 IPOU3BEIEHUHN OTPE3KOB
MepeCceKarommnXcs Xopa;
(bOpMyITUPOBATH U TOKA3BIBATH
TEOPEMBI, CBSI3aHHBIE C
3aMeyaTeIbHbIMU TOYKAMU
TpPEYroJIbHUKA: 0 OMCCeKTpuce yria M,
KaK CJEJICTBHE, O NIEPECECUECHUU
OMCCEKTPUC TPEYTOJIbHHUKA; O
CEPEIMHHOM MEPHEHIUKYJISAPE K OTPE3KY
U, KaK CJIEJICTBUE, O IEPECCUCHUU
CEpEIMHHBIX MEPIEHAUKYISPOB K
CTOpPOHAM TPEYTOJIbHUKA; O
MEPECEUECHUN BBICOT TPEYTOJIbHUKA;
(dbopMyIUpoBaTh OMpeeeHus
OKPYHOCTEM, BIUCAHHOU B
MHOT'OYTOJIbHUK ¥ OITMCAHHOM OKOJIO
MHOTOYTOJIbHUKA; GOPMYIUPOBATH U
JIOKa3bIBATh TEOPEMBI: 00 OKPY>KHOCTH,
BIMHCAHHOU B TPEYTOJIHLHUK; 00
OKpY>KHOCTH, ONTUCAHHON OKOJIO
TPEYTOJILHUKA; O CBOMCTBE CTOPOH
OIMHMCAHHOTO YETBIPEXYTOJbHUKA; O
CBOWMCTBE YIJIOB BIIMCAHHOTO
YeThIPEX YrOJIbHUKA; PeIaTh 33a/1a4d Ha
BBIYMCIICHHE, 10Ka3aTeIbCTBO U
MIOCTPOEHHE, CBSI3AHHBIE C
OKPYKHOCTBHIO, BIUCAHHBIMU U
ONMHUCAHHBIMU TPEYTOJIbHUKAMH U
YETBIPEXYTOJbHUKAMM; UCCIIEIOBATh
CBOMCTBa KOH(UTYpaIHii, CBI3aHHBIX C
OKPYHOCTBIO, C TOMOUIBIO
KOMIBIOTEPHBIX MPOrpaMM

IToBTOpenue. Pemenue 3axau 4
9 kiacc
Howme Copepxanue matepuana | Komu- XapaKTepUCTUKA OCHOBHBIX
p 4ECTB BUJIOB JICSTEIBHOCTH yUYEHUKA
napa- 0 (Ha ypoBHE y4eOHBIX
rpada 4acoB NEWCTBUIN)
IToBTOpEHME Kypca reoMeTpuu 8 2
KJj1acca
I'naBa IX. BekTopsl 12 DopMyIMPOBATH ONPECICHUS U HILTIOCTPUPOBATH
1 [TonsTue BexTopa 2 MOHATHS BEKTOPA, €r0 JJINHBI, KOJJIMHEAPHBIX U
2 CrnoxeHne u BbIUNTaHUE PaBHBIX BEKTOPOB; MOTUBUPOBATh BBEICHUE
3 BEKTOpPOB 4 IIOHATUHN U JEUCTBUMN, CBA3AHHBIX C BEKTOPAMHU,
YMHOXEHHE BEKTOpa Ha 5 COOTBETCTBYIOUIUMU IIPUMEPAMU, OTHOCSIIUMUCS

yucao. [Ipumenenne

K (PU3MYECKHM BEKTOPHBIM BEJIMYHUHAM;




BEKTOPOB K PEIICHHUIO
3a1a4
KonTponbHast paborta Ne 1

INPpUMCHATH BEKTOPBI U HCP’ICTBHH HaJl HUMHU IIpU
PEIICHUN TCOMECTPHUICCKUX 3aaa4d

I'maBa X. Metoa KoOpAUHAT 10 OOBACHATH U WILITIOCTPUPOBATH OHATHS

1 Koopaunats! BekTopa 2 IIPSIMOYTOJIBHOM CUCTEMBI KOOPIMHAT,

2 [Ipocreiimue 3anaun B KOOpJMHAT TOYKHU U KOOPJIMHAT BEKTOPA;
KOOpAMHATAX 3 BBIBOJUTH U MCIIOJIB30BATh IIPYU PELIEHUU 3a]a4

3 YpaBHEHUST OKPYKHOCTH (hOopMyITBI KOOPIMHAT CEPEANHBI OTPE3KA, TMHBI
U IpsIMOM 3 BEKTODPA, PACCTOSIHUS MEXAY IBYMs TOUKaMHU,
Pemenue 3amgau 1 ypaBHEHHS OKPY>KHOCTH U IPSIMOI

Konrponsnas padora Ne 1

2
I'maBa XI. CooTHOLIEHHS MEKLY 14 @opMyIMpOBaTh U WILIIOCTPUPOBATH
CTOPOHAMH U YIJ1aMH OIIpEJIENICHNs] CUHYCa, KOCHHYCAa, TAHT€HCA U
TpeyroabHuka. CkajasipHoe kotaHreHca yrioB ot 0 1o 180°; BBIBOAUTH
NPOU3BEICHUE BEKTOPOB OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKAECTBO U

1 Cunyc, KOCUHYC, 3 (dbopMyIel IpUBeIEHUS; (POPMYITHUPOBATE U
TaHT'€HC, KOTAHTEHC yTila JIOKa3bIBATh TEOPEMBI CHHYCOB U KOCHHYCOB,

2 COOTHOILICHUST MEXKITY 6 MPUMEHATh UX MPU PEUICHUU TPEYTrOJbHUKOB;
CTOPOHAaMH U YIJIAMH OOBSICHATH, KaK UCIOJIb3YHTCSI TPUTOHOMETPH -
TPEYroJbHUKA yeckue (opMyJIbl B ©3MEPUTEIBHBIX padoTax Ha

CkanspHoe 3 MECTHOCTHU; (hOPMYJIMPOBATH ONpPEEICHUS yIiia
IIPOU3BEJIEHUE BEKTOPOB ME3K/Jly BEKTOPAMH U CKaJIIPHOTO NPOU3BEAECHUS
Pemenne 3anau 1 BEKTOPOB; BEIBOAUTH (JOPMYIIy CKaJISIPHOTIO
Konrponbnas padora Ne 3 1 IIPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB;
(dhopmyupoBaTh 1 000CHOBBIBATH YTBEPKICHUE O
CBOMCTBAxX CKaJSIPHOTO MPOU3BEIAECHUS;
UCIIOJIB30BATh CKAJISPHOE NPOU3BEICHUE
BEKTOPOB IIPU PEIICHUH 3371a4
I'nasa XII. /IniuHa OKPY:KHOCTH U 12 DopMyIUpOBaTh ONpPEAETICHUE TPABUIBLHOTO
IVIOIIAAb Kpyra MHOTOYTOJbHUKA; (OPMYyIHPOBATH U

1 [TpaBuibHBIE 4 J0Ka3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,

2 MHOTOYTOJIBbHUKHU J[[JTMHA 4 OINKMCAHHOMN OKOJIO MPaBUIILHOTO
OKPYXXHOCTH H MHOTOYT'OJIbHUKA ¥ BIIMCAHHOM B HErO;
IJI0maab Kpyra 3 BBIBOJIUTH M UCIIOJB30BaTh (POPMYJIBI JJIS
Pemenne 3anau 1 BBIYMCJICHHUS TUIOIIAH PABUIBHOTO
KonTponbhas padota Ne 4 MHOTOYTI'OJIBHUKA, €0 CTOPOHBI U paguyca

BIIICAaHHOM OKPY>KHOCTH; peliaTh 3aJa4d Ha
IIOCTPOEHUE NMPABUIBHBIX MHOI'OYTOJIbHUKOB;
OOBSACHATD MOHATHUS JUIMHBI - OKPYKHOCTHU U
IUIOLIAZU KPYyTa; BRIBOAUTH (DOPMYIIBI JJIs1
BBIYMCJICHUS JJIMHBI OKPYKHOCTH U JUIMHBI IyTH,
IUIOLIAAN KpyTa U IUIOLIaJu KPYTOBOTO CEKTOPA;
HPUMEHSTh 3TU (GOPMYJIbI IPU PEIICHUH 3a/1au
I'nasa XIII. /IBukenust 6 OOBACHATH, YTO TaKOE OTOOpaKEHUE TIIOCKOCTH

1 [TonsiTne nBM>KEHUA 2 Ha ce0s U B KaKOM CJIy4yae OHO Ha3blBaeTCs

2 [TapaynenbHbIN IEpeHOC U 2 JBUYKEHUEM INIOCKOCTHU; OOBSICHSTh, UTO TAKOE
IIOBOPOT oceBasi CHAMMETpPHs, UEHTPaJIbHAsl CUMMETPUS,
Pemenue 3anau 2 IapajuIeNIbHbIN [IEPEHOC U TIOBOPOT;

1 00OCHOBBIBATb, UTO 3TH OTOOPaKEHUSI TUIOCKOCTH

Ha ceOd ABJISIOTCS NBUKCHHUAMH, OOBSICHSATS,
KaKoOBa CBSI3b MEXYy IBHKCHUIMH U
HaJIOKEHUSIMH; WJITIOCTPUPOBATH OCHOBHBIE
BHUJIBI IBMDKCHUI, B TOM YHCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM




['maa XIV. HavasnbHbie cBeieHus u3 4 OOBSICHATB, YTO TAKOE MHOTOTPAHHUK, €TO
CTCPEOMETPHUH rpaHu, péopa, BEpUINHbI, AMArOHAIM, KaKOI

[\S)

1 1}4Horor PaHHHKH MHOTOTPAHHUK Ha3bIBAETCS BBIMYKIBIM, YTO
2 ng&gHr;I(;BerHOCTH TaKoe N-yroJibHas Mpu3Ma, e? OCHOBAHHSI,
OOKOBBIE TpaHU U OOKOBBIE pEOpa, KaKas Mpu3Ma
Ha3bIBACTCs NPSMOM U KaKas HAKJIOHHOM, YTO
TaKo€ BBICOTA MPU3MBI, KaKas MpU3Ma Ha3bIBACTCS
napajijiesenune oM U Kakoi napansienenumnen
Ha3bIBACTCS MPSIMOYTOJIBHBIM; (POPMYITUPOBATH U
00OCHOBBIBATh YTBEPIKIICHHS O CBOICTBE
IMaroHalnei mapajiesenunesa u o KBajapare
JVarOHAaU MPSMOYTOJIHFHOTO MapajuIesIeuIea;
OOBSCHSATH, YTO TaKOE 00bEM MHOTOTPAHHUKA;
OOBSICHATH, KAKO MHOTOTPaHHHUK Ha3bIBAETCS
MAPaMHUJION, YTO TaKOE OCHOBaHHE, BEPIIINHA,
OOKOBBIE TpaHu, OOKOBBIE PEOpa M BBICOTA
MUPaMUJIBI, KaKasi MHpaMua Ha3bIBaeTCs mpa-
BWJIBHOM, YTO Takoe anodema mpaBUiIbHON
MUPaMUIbI, OOBSICHATH, KAKOE TEJIO Ha3bIBAETCS
[WIMHIPOM, YTO TaKOE €0 OCh, BBICOTA, OCHO-
BaHUS, paanyc, OOKOBasi MOBEPXHOCTH,
oOpasyromiue, pa3BépTka OOKOBON MOBEPXHOCTH,
KaKUMH (OpMyJIaMH BBIPXKAIOTCS 00BEM U
I0a1h OOKOBOW MOBEPXHOCTH IIMIIMH]IPA;
OOBSCHSATH, KAKOE TEJIO HA3bIBAETCS KOHYCOM, YTO
TaKoe €ro 0Ch, BBICOTA, OCHOBAaHHE, OOKOBAs
MOBEPXHOCTh, 00pa3yloiue, pa3BépTka OOKOBOM
MOBEPXHOCTH, KAKUMH (DOpPMYJIaMH BBIPAKAIOTCS
00bEM KOHYycCa U TIomaas 00KOBOI MOBEpX-
HOCTH; OOBSICHATD, KaKasi TOBEPXHOCTh
HasbIBaeTcs chepoil U Kakoe Teslo Ha3bIBaeTCs
[IapOM, YTO TAKOE PaJNyC U JUaMeTp cepsl
(mapa), pacmo3HaBaTh Ha PUCYHKaX MPU3MY,
napaieNienuIe]], MMpaMuay, DUIUHAP, KOHYC,
map

\8}

IHoBTOpenue. Pemenue 8
3aga4. 00 akcuomax
IVIAHUMETPUH
Wrorosast KOHTpoIbHAS
paborta No 5

KTII nnst 7-9 xmaccoB B OTAENIBHBIX (aiiiax.
[IpunoxxeHne K mporpaMmme.

Hopmbl onleHKkH 3HaHUI, YMEHHH M HABBIKOB YYAIHMXCH 10 MAaTeMaTHKe.

1. Ouenka nucbMeHHBIX KOHMPOTLHBIX PAOOM 00YyUAIOWUXCA NO MAMEeMAMUKe.
OTBeT OIICHUBACTCSI OTMETKOM «5%, €CIIH:

® paboTa BBIMIOJIHEHA MOJTHOCTHIO;

® B IJIOTHYECKHUX PACCYKJICHUSIX U 000CHOBAHUU PEIICHHS HET MPOOEIIOB U OMHOOK;

® B pCIICHUU HET MaTeMaTHYECKHUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OMKCKA, KOTOpas He

SIBJISICTCSI CJIC/ICTBUEM HE3HAHUWS WM HEMOHUMAaHUS y9eOHOTO MaTepHraa).

OtMeTKa «4» CTaBUTCS B CIEAYIOIIUX CIyYasx:




paboTa BBINOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHMSI IIATOB PEIICHUS HEOCTATOYHBI (€CTTH YMEHUE
000CHOBBIBATh PAaCCy’KJIEHUS HE SBJIAJIOCH CIIEUATIBHBIM 00BEKTOM ITPOBEPKH);

JIOTIYIIEHBI OJJHAa OMIMOKA UJIH €CTh JBa — TPU HEAO0YETA B BHIKIIAIKAX, PUCYHKAX, YepTexKax WiIH
rpadukax (eciu 3TH BHIBI padOT HE SBISUIACH CIICIUATEHBIM 00BEKTOM IPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIH:

JIOTYIIEeHO OoJiee OAHOM OMMOKHM MK 0oJiee IBYX — TPEX HEIOUETOB B BRIKJIAKAX, UEPTEKAX
i rpadukax, Ho oOydaromuiicss o0nanaeT 00s3aTeIbHBIMU YMEHUSIMH 0 IPOBEPSEMOil TeMe.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOMYIIEHBI CYIECTBEHHbIE OMIMOKY, TOKA3aBIINe, YTO 0Oydaromuiics He o0nangaeT 00s-
3aTeNIbHBIMU YMEHHSIMU IO JJAHHOM TeMe B MOJIHOM Mepe.

YunuTens MOXKET TOBBICUTH OTMCTKY 3a OpHFHHaHbHBIﬁ OTBCT Ha BOMPOC WK OPUTUHAJIIBHOC PCIICHUC
3a/1a4M, KOTOPHIE CBUICTEIBCTBYIOT O BBICOKOM MaTeMaTH4eCKOM Pa3BUTHH O0YYaIOIIEroCs; 3a PEIICHHe
0oJiee cI0KHOM 3a/1a4M MM OTBET Ha OoJiee CI0KHBIN BONPOC, MPEATI0KEHHbIE 00ydaroeMycsl
JIONIOJTHUTEIBHO TTOCTIE BHITOTHEHUSI UM KaKUX-THOO JAPYTUX 3aTaHUMH.

2. OueHnKa ycmHbIX 0MEemoe 00y4auuxca no mMamemamuke.

OTBeT OIICHUBAETCS] OTMETKOHN «5», €CITH YUCHHK:

MIOJTHO PacKpBUI COJIEpKaHNUEe MaTepraia B 00beMe, peayCMOTPEHHOM POTrpaMMOi 1
Y4eOHHKOM;

U3JI0KUIT MaTEPHAJl TPAMOTHBIM SI3bIKOM, TOYHO HCIOJIB3Ysl MATEMATHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY, B ONIPECIICHHOMN JIOTHYECKOM MOCIIeI0OBATEIIBHOCTH;

MPABWILHO BBIMTOJIHUJ PUCYHKH, YEPTEXKH, TPpa(HUKH, COMYTCTBYIOIINE OTBETY;

MOKa3aJl YMEHUE WILTIOCTPUPOBATh TECOPHIO KOHKPETHBIMH ITPUMEPAMH, IIPUMEHSTh €€ B HOBOI
CUTYaIlU! TIPH BHITIOJTHEHHUH MMPAKTUIECKOTO 3a/IaHUS;

MPOJIEMOHCTPUPOBAI 3HAHUE TEOPUH PaHEE N3YUCHHBIX COMMYyTCTBYIOIINX TEM,
c(hOpPMUPOBAHHOCTH M YCTOWIMBOCTH UCTIONB3YEMBIX TIPU OTBETEC YMCHHIA U HABBIKOB; OTBEYAI
CaMOCTOSITENILHO, 0€3 HAaBOISAIIMX BOIIPOCOB YUUTEIIS;

BO3MOJKHBI OJTHa — JIB€ HETOUHOCTH IIPH OCBEIICHHE BTOPOCTECIICHHBIX BOITPOCOB HITH B
BBIKJIaJIKaX, KOTOPBIC YUYCHHK JIETKO HCTIPABIII TIOCIIC 3aMEUaHUS YUUTEIIS.

OTBET OLIEHUBAETCSI OTMETKOH «4», eclIu:

YAOBJIECTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLCHKY ((5», HO ITPpHU 3TOM UMCCT OAWH U3
HEAOCTATKOB: B U3JIOKCHUHN JOITYIICHBI HeOOoIbIINE Hp06eJILI, HC MCKa3UBIICC MaTCMAaTHYCCKOC
COACPIKAHUC OTBCTA, NOMMYIICHBI OJJUH — JIBad HEA0YCTA TP OCBCIICHUN OCHOBHOI'O COACPIKAHUA
OTBCTA, UCITPABJICHHBIC ITOCJIC 3aMCYAHUS YUUTCIIA,

JOIYIICHBI omnOKka nin 0oJjee ABYX HEAOYCTOB ITPH OCBCIICHUH BTOPOCTCIICHHBLIX BO- ITPOCOB
HJIN B BBIKJIAAKAaX, JICTKO UCIIPABJIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OtMeTKa «3» CTaBUTCS B cleayromux ciaydasax:

HETIOJIHO PacKphITO COo/IepKaHue MaTepualia (coepkaHue U3JI0KEeHO (pparMeHTapHo, He Bcerna
HOCJIEI0BATENBHO), HO IIOKA3aHO 001ee MOHUMaHUe BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS,
JIOCTATOYHBIE JUIsl yCBOEHMSI IPOTPAaMMHOI0 MaTepuaina (onpezaeneHsl « TpedboBaHusIMU K
MaTeMaTHYeCKOM MOJArOTOBKE yUallluXcs» B HACTOALIEH MporpaMMe 1o MaTeMaTHKe);

MMEJINCH 3aTPYIHEHUS WK JOIYIIEHbl OIIMOKH B ONPEEIIEHUN MaTEMAaTHYECKON TEPMUHOJIOTHH,
YepTekKax, BbIKIAAKaX, UCIPABIICHHBIE TI0CIIE HECKOJIBKUX HABOALIUX BOIPOCOB YUU TEII;
YYEHMK HE CIIPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYALIMH IPY BBIITOJIHEHUH
NPaKTUYECKOT0 3a/1aHusl, HO BBITIOIHII 33JaHHs 0053aTeIbHOTO YPOBHS CJIOXKHOCTH IO JAHHOM
TEME;

IIPY JOCTATOYHOM 3HAHUM TEOPETUYECKOTO MaTepHalla BbIABICHA HEIOCTATOYHAsS
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHUI 1 HABBIKOB.

OTMeTKa «2» CTaBUTCS B CJICAyromux Ciydasax:

HE pPacKpbITO OCHOBHOE COJIEp’KaHue yUeOHOro MaTepuana;

oOHapy»XeHO He3HaHUE YYECHUKOM Oouiblieil uiu Harboliee BaXKHOW 4acTH yueOHOro MaTepuana,
JOTYIIEHBI OIIUOKU B OMPEICIICHUN MMOHATUH, TPU UCTIOIB30BAHUHN MaTeMaTHUYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, UepTexkax WK rpaukax, B BEIKIAAKaX, KOTOPbIE HE UCIIPABICHbI
MOCJI€ HECKOJIbKUX HABOJIAIIUX BOTIPOCOB YUUTENS.

3.06uwan knaccuguxkayus omuodoK.



[Tpu onieHke 3HaHUM, yMEHUI 1 HABBIKOB YUaIlIUXCS CIIEyeT YUYUTHIBATh BCE OMMOKH (TpyObIe U
HerpyOble) U HETOUETHI.

3.1. I'pyObIMu cunTarOTCs OMIMOKU: HE3HAHHUE ONPEIEICHNs OCHOBHBIX MOHITHIA, 3aKOHOB, MPaBUJI,
OCHOBHBIX TOJIOKEHUN TEOPUH, HE3HAHUE (POPMYJI, OOIETPUHATHIX CUMBOJIOB 0003HAUCHH BETHYMH,
€IMHUL UX U3MEPEHUS; HE3HAHNE HAMMEHOBAHUM €JUHUL U3BMEPEHNUS; HEYMEHHE BBIJICJIUTh B OTBETE
[JIaBHOE; HEYMEHHE MPUMEHSTh 3HAHUS, aJITOPUTMBI JIJIsl PEIICHUS 3aa4; HEYMEHUE JIeJaTh BHIBOIBI U
0000111eHNS; HEYyMEHHUE YUTaTh U CTPOUTH TpadKK; HEYMEHHE M0JIb30BaThCs MEPBOUCTOUHUKAMH,
y4€OHMKOM U CIIPaBOYHUKAMU; ITOTEPS] KOPHS WM COXPAaHEHHE IIOCTOPOHHETO KOPHsI; OTOpackiBaHuEe 0e3
00BsICHEHHH 0HOTO U3 HUX; 60 paBHO3HAYHBIE UM OIIMOKU; BHIYMCIUTENbHBIE OMIMOKU, €CIIU OHU HE
SIBIISTFOTCSL OTTMCKO; Torudeckue ommoku. 3.2. K HerpyObIM ommOKaM ciieIyeT OTHECTH: HETOYHOCTh
(bopMyIIUPOBOK, ONpeAeNIeHH, MOHATHI, TeOpUH, BbI3BaHHAsI HETIOJIHOTONW 0XBaTa OCHOBHBIX MPU3HAKOB
OIIPEAEIIAEMOro MOHATHUS WIN 3aMEHOM OJJHOTO - IBYX U3 3TUX IIPU3HAKOB BTOPOCTEIIEHHBIMY;
HETOYHOCTH TpadvKa; HepalMoOHAIbHBINA METOJ] PEIIeHUS 3a/1a4l WU HeJIOCTATOYHO MPOAyMaHHBIN T1aH
OTBeTa (HapyIIeHHUE JIOTUKHU, TOJIMEHA OTCIbHBIX OCHOBHBIX BOMIPOCOB BTOPOCTEIIEHHBIMU );
HEpalMOHAIbHBIE METO/IbI pa0OThI CO CIIPABOYHON U IPYTrol JIUTEpaTypoi; HEyMEHHE pelaTh 3aaud,
BBITIOJIHATH 3a/1aHUS B 0OIIIEM BHJIE.

3.3. Hemouetamu sIBISIFOTCS: HEpaIlOHAIbHBIE IPUEMbI BBIYUCIIEHUH U peoOpa3oBaHmii; HEOpeKHOE
BBITIOJTHCHHE 3aIUCel, YepTekel, cxeM, TpaduKoB.






	Описание места учебного предмета в учебном плане.
	Учебный предмет «Геометрия. 7-9 класс» относится к образовательной области «Математика».
	Содержание курса геометрии в 7–9 классах

