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IosicHuTebHASA 3aMMCKA.
OBnageHNe ydJalIMMUCS CHCTEMOH TeOMEeTPHYECKUX 3HAHWH M yMEHHH HEOOXOOMMO B IOBCEIHEBHOI
KU3HU JJId U3YYCHHUA CMCKHBIX TUCHUIIINH U ITPOJOJIKCHUA O6paSOBaHI/I${.

INpakTiueckass 3HAYMMOCTD IIKOJNBHOTO Kypca T€OMETpUH OOyCIIOBJIIEHA TE€M, 4TO €& OOBEKTOM SIBISIOTCS
MPOCTPAHCTBEHHBIE ()OPMBI ¥ KOJTMYECTBEHHBIE OTHOLIEHUS AEHCTBUTENFHOTO MHUpa. I eoMeTpriecKast OATOTOBKA
HEeoOXoMMa JUIs TOHUMaHKS IPUHIIUIIOB YCTPOICTBA U MCIIOJIb30BaHNSI COBPEMEHHOW TEXHHUKHU, BOCIPHATHS HAYYHBIX
U TEXHUYECKHUX MOHATUHN U uaeil. MaTemaTtrka sSBIAeTCS SI3IKOM HayKH M TeXHUKHU. C €€ MOMOIIBI0 MOJEIUPYIOTCS U
U3YyYaroTCs SABJIEHUS U IIPOLIECCHI, IPOUCXOIAIIHIE B IPUPOJIE.

l'eomerpust sIBISETCS OAHMM M3 OTOPHBIX INPEIMETOB OCHOBHOM IIKOJIBI: OHa OOECIEUMBACT M3YyYEHHUE IPYTUX
JWCLMIUTH. B mepByro ouepesnp 3T0 OTHOCHTCS K IPEAMETaM €CTECTBEHHOHAYYHOTO IIMKJIA, B YaCTHOCTU K (hU3HKE.
Pa3BuTHE JTOTUYECKOTO MBIIUICHHS YYAIIUXCS TPU 00yUESHUN T€OMETPUN CIIOCOOCTBYET TaKKe YCBOSHHUIO MPEMETOB
TyMaHUTapHOTO mukia. [IpakTHdeckne yMEHHs W HaBBIKM T'€OMETPUYECKOTO XapakTepa HEOOXOOWMBI IS TPyIIOBOM
JIEATENFHOCTH ¥ TIPO(ECCHOHATBPHON MOATOTOBKHU [ITKOJIHHUKOB.

Pa3BuTHE Yy y4aluxcs IpaBUIIBHBIX MPEACTABICHU O CYIIHOCTH U MPOMCXOXKACHIN TEOMETPUUECKHIX a0CTPaKI,
COOTHOILIEHHU PEAIbHOTO U HJEATbHOI0, XapaKTepe OTPaKEHUs MAaTEMATUYECKOW HAyKOHl SIBICHMH U MpPOLIECCOB
pCajibHOro MHUpa, MECTC rCOMETPHUU B CUCTEME HAYK U POJIM MATEMATUYCCKOI'O MOACIIMPOBAHN B HAYUYHOM IMO3HAHUU U
B TIPaKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HayYHOTO MHPOBO33PEHHUS YYAIMXCs, a TakkKe (POPMUPOBAHUIO KaueCTB
MBIIUICHUS], HEOOXOANMBIX ISl aJaNTaliy B COBPEMEHHOM HH()OPMAIIIOHHOM OOIIIECTBE.

Tpe6yﬂ OT Yy4aluXcsAd YMCTBCHHBIX U BOJICBBIX yCI/IHI/Iﬁ, KOHIICHTpAalM BHHUMAaHHA, AKTHUBHOCTU Pa3BUTOIO
BOOOpaXXEHHsI, TEOMETPHUsl pPa3BHBACT HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOIYMBOCTB, IIEJIEYCTPEMIIEHHOCTS,
TBOPYECKYIO aKTHBHOCTB, CAMOCTOSITEIIBHOCTD, OTBETCTBEHHOCTH, TPYIOJIIO0HE, ANCIUIUIMHY W KPUTHIHOCTH MBIIITICHNS )
U yMEHHE apryMEHTHPOBAaHO OTCTaWBaTb CBOM B3IISABI W YOSKICHHS, a TaKXKe CIOCOOHOCTh NPHHHUMAThH
CaMOCTOSITENTbHBIE PEILICHUSI.

I'eoMeTpHs CYIIECTBEHHO paCIIMPsIET KPYTo30p yUaIluXCs, 3HAKOMS UX C MHAYKIUCH U eIyKIueh, 0000IIeHHEM U
KOHKpeTH3aluel, aHaIu30M M CHHTE30M, KilaccHu(UKaluell M cucreMaTH3aliel, adcTparupoBaHUeM, aHaIOTHEH.
AKTHMBHOE WCIIONB30BaHME 3aJad Ha BCEX OJTamax yd4eOHOro Mpolecca pPa3BUBACT TBOPYECKUE CIIOCOOHOCTH
IIKOJIbHHUKOB.

ITpu 00yuenmnn reomerpur GOPMHUPYIOTCS YMEHHS M HABBIKM YMCTBEHHOT'O Tpy/la — IJIaHUPOBAHHE CBOEH paboTHI,
TIOMCK PalMOHAIBHBIX ITyTeil €€ BBIMOIHEHUS, KPUTHYECKasl OICHKAa pe3ylIbTaToB. B mporecce oOydeHHs reoMeTpun
IIKOJIGHUKU JIOJDKHBI HAay4YHMTHCSl M3Jarath CBOM MBICIH SICHO M HCUEPITBIBAIOIIE, JIAKOHWMYHO M &MKO, IpHoOpecTH
HAaBBIKH YETKOT0, aKKYpaTHOTO ¥ TPaMOTHOTO BBITIOJIHEHUSI MATEMaTUIECKUX 3aIIACEH.

Baxuelimeit 3agadeii MIKOIBHOTO Kypca TeOMETPHUH SBIIIETCS Pa3BUTHE JIOTHYECKOTO MBIIIIeHHUS yyanmxcs. Camu
OOBEKTHl TEOMETPUYECKMX YMO3AKJIIOYEHWH W TPUHATHIE B TEOMETPHHM MpaBWiIa WX KOHCTPYHPOBAHUS
CHocoOCTBYIOT ()OPMUPOBAHHUIO YMEHHII 0OOCHOBBIBATh M JOKa3bIBaTh CYKACHUS, MPHBOIUTD YETKUE ONPEACIICHUS,
Pa3sBUBAIOT JIOTUYCCKYIO MHTYUIUIO, KPATKO U HATJIAAHO BCKPBIBAIOT MEXaHU3M JIOTUYCCKHUX HOCTpOGHI/II\/’I " ydaTt ux
TpUMeHeHno. TeM caMbIM TeoMeTpHsl 3aHMMaeT BeAymiee MeCTO B ()OPMHUPOBAHHUHM HAYYHO-TEOPETHYECKOTO
MBIIIICHUS IIKOJIEHUKOB.

PackppIBasi BHYTPEHHIOIO TApPMOHMIO MaTeMaTHKH, (JOpMHpYs TOHUMaHHE KPacoThl M M3SIIECTBA MaTEMaTHUECKIX
paccykIeHni, cocoOCTBYs BOCIIPHATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO TOHATHSI CHMMETPHH, TEOMETPHSI BHOCHT
3HAYUTEIbHBIN BKJIaJl B 3CTCTUYCCKOC BOCIUTAHUEC Yy4YalllUXCs. Eé HU3Yy4YCHUC pa3BUBACT Boo6pa>1<eH14e HIKOJIbHUKOB,
CYILIECTBEHHO 00OTaIaeT ¥ pa3BUBaET MX MPOCTPAHCTBEHHBIE IIPEICTABICHHS.

KoHuenuusi nporpaMmel.

I'maBHOI nenpi0 00pa30BaHus SBISIETCS Pa3BUTHE PEOCHKA KaK KOMIETEHTHOH JIMYHOCTH ITy TeM BKJIIOUECHHS €TO
B PA3NMIHBIE BUJIBI IICHHOCTHON YENIOBEUECKON NCATENBHOCTH: yueOa, MO3HAHWs, KOMMYHHKAINs, Tpo(ecCHOHaTbHO-
TPYAOBOH BBIOOp, JIMYHOCTHOE CaMOpPAa3BUTHE, IIEHHOCTHBIC OPHEHTAIMH, IIOMCK CMBICIOB >KH3HeAesTeabHOCTH. C
9THX TO3UINI 00ydYeHHEe paccMaTpUBaeTCsl Kak MPOIIECC OBJIAJCHUS HE TOJIBKO ONPEACICHHOW CyMMOM 3HaHUH 1
CHUCTEMOM COOTBETCTBYIOIIUX YMEHHUH M HABBIKOB, HO M KaK MPOLIECC OBIAJCHUS KOMIIETCHIMSIMU.

Pabouast mporpamma yde6HOTO mpeamera «I'eomerpus. 7-9 Kmacc» cocTaBlieHa Ha OCHOBAaHMM  CIEIYIOMINX
HOPMAaTHUBHO-IIPABOBBIX JOKYMCHTOB!
1.®enepanbHOro ToCcy1apCTBEHHOTO 00pa30BaTENBLHOTO CTaHAAPTa OCHOBHOIO 001IIero oOpa3oBaHus /
MunncrepcTBO 00pazoBanust 1 Hayku P®. — M.: [IpocBemenue, 2019 (CtangapTsl BTOPOTO MTOKOJICHNU).
2.dyHaaMeHTanbHOro sApa cozjepkanusi obmero odpasosanus /Iloxg pen. B.B. Kosmosa, A.M. Konnakosa. M.:
IIpocsemenue, 2019
3.®denepanbroro 3akoHa P® "O6 obpasosanun B Poccutickoii deneparun” Ne 273-D3,
4.CanllnHa 2.4.2.2821-10.
5.0cHOBHOI 00pa30BaTENILHON MPOTrpaMMBbl OCHOBHOTO 001Iero obpazosanus ot 28.08.2019.
6.Paboueii mporpammel k yueOHuky JI.C. Aranacsaa, B.®. Byty3oBa. u ap. 7-9 kimaccel: yuebHOe mocodue st
obmeobpazoBarenbHBIX opraan3anuii/B.@.byty3os. M.: [Ipocsemenwne, 2019.
7. Paboueit mporpammel o reomerpun k YMK JI.C. Atanacsna, B.®. Byryzoma. 7-9 xmaccel /CocraBUTENh
I''M.MacnakoBa. M.: Bako, 2019.



8. Paboune nmporpammsl nio yuebnukam JI.C. Atanacsna, B.®. Byrty3oBa. u np. 7-9 xnaccsl. - Bonrorpan: Yuautens,
2019

OO0pa3oBaHne B COBPEMEHHBIX YCIOBHAX NPU3BaHO oOecreunTs (YHKIHOHAIBHYIO TpPaMOTHOCTD U
COIMAIBHYIO aalTaIII0 00YYAIOIIMXCS Ha OCHOBE MPHUOOPETEHUSI UMM KOMIIETEHTHOCTHOTO OITbITa B chepe yueHus,
MO3HAaHWS, TPO(ECCHOHATBHO-TPYJOBOIO BBIOOpA, JIMYHOCTHOTO PpasBHTHSA, LEHHOCTHBIX OpPHEHTAllMd U
CMBICIIOTBOPYECTBA. DTO MPEAOIpeAesieT HalpaBJIeHHOCTD Iiesiell 00y4eHus] Ha (POPMHPOBAHNE KOMIIETEHTHOMH
JMYHOCTH, CHOCOOHOW K JKU3HEIEATEIBHOCTH M CaMOOINPENENeHUI0 B HMH(OPMALMOHHOM OOILIECTBE, SICHO
Hpe]lCTaBJ'Iﬂ}OH_IeI\/’I CBOM TMOTCHIIUAJIIBHBIC BO3MOXKHOCTH, PECYPCHI U CITOCOOBI peanusanuun BI)I6paHHOFO KU3HCHHOI'O
ITyTH.

Ieau 00yueHust reoMeTpUM:

e  OBJIAJCHUE CHCTEMOI F€OMETPHUECKUX 3HAHUN M YMEHHUH, HEOOXOAUMBIX I MPUMEHEHHS B
MIPAKTHYECKOH AEATEIbHOCTH, U3YUEHHsI CMEXKHBIX JUCLUIIINH, IIPOJIOIDKEHUS 00pa30BaHus;

®  UHTEIUIEKTyalbHOE pa3BUTHE, HOPMUPOBAHIE KAUECTB JINIHOCTH, HEOOXOJUMBIX YETIOBEKY IS
TIOJTHOLIEHHOM YKU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTD MBICIH, KPUTUYHOCTh MBILIJICHUS 1
MHTYHINH, JIOTHYECKOE MBIIIUICHHE, SJIEMEHTHI aITOPUTMHYECKOH KyJIbTYpHI, TPOCTPAHCTBEHHBIX
MIPE/ICTaBIICHUH, CIIOCOOHOCTD K IIPEOIOJICHUIO TPYAHOCTEH;

e  (opMupoBaHUE NPEACTABICHUI 00 HIESX U METOaX MaTeMAaTHKH KaK YHHBEPCAIBLHOTO sI3bIKa HAYKU U
TEXHUKH,; CPECACTBA MOJACITIUPOBAHUSA SIBIICHUM 1 IpoLECCOB,;

° BOCIHUTAHUEC KYJIBTYPBI JIMUYHOCTHU, OTHOUICHUA K MaTCMAaTUKE KaK K 4aCTH 06meqen03eqe01<0171 KYyJIbTYPHI,
MOHMMaHHS 3HAYMMOCTH MaTEMaTHKH [UIs HayYHO-TEXHHYECKOTO IIporpecca;

ITpeamnomnaraercs pealn30BaTh KOMIIETEHTHOCTHBIH, JINUHOCTHO-OPUEHTUPOBAHHBIH, AEATEIBHOCTHBIM MOAXOIbI,
KOTOpBIE ONPEJIEINAIOT 3224l 00yUYeHNS:

e  mpHOOpeTeHNE 3HAHUH M YMEHUIT [T UCTIONBE30BAaHMSI B TPAKTHIECKOH e TeTHbHOCTH U TIOBCETHEBHOM
KU3HHU;

e  OBJAJICHHE CIIOCOOAMH ITO3HABATENbHON, HHPOPMaMOHHO-KOMMYHHKAaTHBHON 1 pe()IeKCUBHOM
JIeSITETBHOCTH

®  OCBOEGHHE II03HABATEIHLHOM, HH()OPMAIIMOHHON, KOMMYHHUKAaTHBHOH, pe)IeKCUBHON KOMITCTEHIIUSIMH;

®  OCBOEHHE OOMIEKYJIbTYPHOM, MPAKTHUECKON MaTeMaTHIECKOM, COIIMATbHO-TMYHOCTHON KOMIIETCHIIUSAMU,
YTO MPENNoIaraer:

- 0bwexynbmypnyio komnemenmnocms (HOPMHUPOBAHUE MIPEACTABICHNH 00 HICSIX U METOAAX MaTEMaTHKH,
0 MaT€éMaTHUKE KaK YHUBEPCAJIbHOM A3BIKC HAYKH, CPCACTBEC MOJACIIUPOBAHUA SIBIICHUM 1 IIPOIECCOB;
(hopMupoBaHNE MOHUMAHHS, YTO TEOMETPUIECKHE (POPMBI ABIISIOTCS MACATHM3UPOBAaHHBIMHI 00pazamMu
pearbHBIX 00BEKTOB);

- NPAKMUYecKyio Mamemamuieckylo Komnemenmnocms (OBIaJCHUE SI3bIKOM F€OMETPUH B YCTHOH U
MHCEMEHHOH (popMe, TeOMETPHIECKUMH 3HAHUSIMU M yMEHHUSAMHE, HEOOXOTMMBIMH JUTS U3y IEHHS
IIKOJIbHBIX €CTCCTBECHHO-HAYUYHBIX JUCHUIUINH; OBJIAACHUA MPAKTUYCCKUMU HaBbIKaMU HMCIIOJIb30BaHUA
TE€OMETPUYECKHX HHCTPYMEHTOB JUIS M300paskeHns1 PUTyp, HAXOXKICHHS UX pa3MEpOB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmnocmy (Pa3sBUTHE JOTUYECKOTO MBIIIICHHUS, AITOPUTMUYECKON
KYJbTYPBI, TPOCTPAHCTBEHHOT'O BOO6pa)KeHI/I5l, HWHTYUIIUH, KOTOPBIC HeO6XOJII/IMI)I JUTA TIPOJOJDKCHU S
00pa3oBaHMs U Il CAMOCTOSITENBHON IESITENbHOCTH; ()OPMUPOBAHIE YMEHHUS POBOJUTE APTYMEHTAIHIO
CBOETO BBIOOpA HIJIM XO/1a PEIICHUS 3aJa4ul; BOCIUTAHUE CPEICTBAMH MaTEMaTHKH KyJIbTypBI INTHOCTH
yepe3 3HAKOMCTBO C UCTOPHEH TeOMETPUH, SBOJIIOLIMEH TeOMETPUIECKUX HIEH).

Komnemenmmuocmmuutit n00x00 ONpenenser caeayrone 0COOCHHOCTH NPEIbIBICHHS COlepyKaHns 00pa3oBaHMs: OHO
NPEJICTABICHO B BHJE TPEX TEMaTH4ECKUX OJIOKOB, olecreunBaromux (OpMHpOBaHHE KOMIETeHIMH. B mepBom
OJI0Ke TIpe/CTaBICHbl UIAKTHYECKHE EIWHMIBI, O0CCIEeUMBAIOIINE COBEPIICHCTBOBAHUE TI'€OMETPHYECKHX
HaBBIKOB. BO BTOpOM - IMAAKTHUECKHE EAMHUIBI, KOTOpBIE COIAEPXKAT CBEACHUS M3 HCTOPHH T€OMETpHUH. ITO
cofiepaHue 00yUeHUs SBISAETCS 0a301 I pa3sBUTHS KOMMYHHUKATHBHOM KOMIETEHIIMN y4anuxcs. B Tpersem Ooke
MIPE/ICTABICHBl AWIAKTHUECKUE COWHMIIBI, OTPaKAIOIMe HH(GOPMAIMOHHYIO KOMIICTCHIIMIO M OOCCHEeUMBAIONIE
paszBuTHE yaeOHO-TI03HABATEIHLHOM 1 pepIeKCHBHON KOMITETCHITHIA.

[MpuHMne oTOOpa comep)kaHusl CBA3aHBI C IPEEMCTBEHHOCTBIO IIeNiel 0Opa3oBaHMs Ha Pa3IMYHBIX CTYNCHSAX U
YPOBHSIX OOYYeHWsI, JIOTMKOW BHYTPHIPEIMETHBIX CBSI3€H, a TaKkKe C BO3PACTHBIMH OCOOCHHOCTSIMH pa3BHTHSA
yJarmxcs.

Juunocmnasn opuenmayus 006pa3zoBaTeNHLHOTO MPOIIECCa BBISBISIET IPHOPUTET BOCIIUTATEIIBHBIX M Pa3BUBAIOIINX
nenei o0yueHus. CriocoOHOCTh y4yanuxcs HOHUMATh IIPUYMHBL U JIOTUKY Pa3BUTHS MaTEMaTHYECKHX MPOIIECCOB
OTKPBIBACT BO3MOKXHOCTD JIJIA OCMBICJIICHHOT'O BOCIIPUATUSA BCETO p33H006pa31/I$[ MUPOBO33PEHYCCKUX,
COLMOKYJIBTYPHBIX CHCTEM, CYIIECTBYIOIMX B COBpeMEHHOM Mupe. CrcTeMa y4eOHbIX 3aHATHH NpU3BaHa
CIOCOOCTBOBATH PA3BUTHIO IMYHOCTHOH CaMONAECHTU(HKAINN, T'YMaHUTAPHOH KYJIBTYPBI IIKOIEHUKOB, HX
MPUOOIIEHUIO K ECTECTBEHHO-MAaTEMaTHYECKON KyJIbType, MOTHBAIIMK K COLMAIBHOMY ITO3HAHHIO M TBOPYECTBRY,
BOCIIUTAHHIO JINYHOCTHO M OOIIIECTBEHHO BOCTPEOOBAaHHBIX KAYECTB, B TOM YHCIIE TPAKAAHCTBEHHOCTH,
TOJIEPAaHTHOCTH.

Jlesamenvrhocmuulit n00X00 OTPaXkaeT CTPATETHIO COBPEMEHHOI 00pa30BaTeIbHOM MOJIUTHKH: HEOOXOANMOCTb



BOCIHMTAHUS YeJIOBEKa M TPaXKIaHIHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My OOILIECTBO, HAIEIEHHOTO Ha
COBEPILICHCTBOBaHUE 3TOro obmiecTBa. CHUCTeMa YpOKOB COPHUEHTHPOBAHA HE CTOJILKO Ha Iepefady «TOTOBBIX
3HaHMIT», CKOJIBKO Ha (YOPMHUPOBaHNE aKTHBHOM JTMYHOCTH, MOTHBHPOBAHHOHM K caM000pa30BaHuUI0, 00Iagatonei
JIOCTATOYHBIMHU HaBBIKAMH M TICUXOJIOTHUYECKIMH yYCHaHOBKaMHU K CAMOCTOSITEIIbHOMY TIOHCKY, OTOODY, aHAIIN3Y U
UCTIONIb30BaHUIO HH(OPMAIINH. DTO TIOMOKET BHITYCKHHUKY a/IallTHPOBATHCS B MHpE, Tie 00beM HH(OPMAINN pacTeT B
TeOMETPHYECKOH IPOTPECCHH, I/Ie CONUaNIbHAsA U MpodeccHoHanbHast yCHEeNIHOCTh HAPSIMYIO 3aBHUCST OT
MO3UTHUBHOTO OTHOIIECHUS K HOBAIUAM, CAMOCTOSATEIbHOCTH MBIIIUICHHS. U MHUITUATUBHOCTH, OT TOTOBHOCTH
TIPOSIBIISITH TBOPUECKHUI TOIXOJ K 1€y, NCKaTh HECTaH/IApTHBIE CIIOCOOBI PEIIeHH s TPOOJIEM, OT KOHCTPYKTHBHOT'O
BBaPIMOJIGf/'ICTBI/IH C JIIOAbMHU.

JupakTrdeckas MoJeIb OOyYeHNUs U eJarornueckue CpeacTBa OTPaXKaloT MOAEPHHU3ALMIO OCHOB Y4eOHOTo
Iporecca, UX MEPEOPUCHTANNIO Ha JOCTIKEHNE KOHKPETHBIX PE3yIBTaTOB B BUIE CYOPMUPOBAHHBIX YMEHUH 1
HaBBIKOB yYaIIUXcsl, 0000IIEHHBIX CLIOCO00B JesTenbHOCTH. POPMUPOBAHHE IIETTOCTHBIX MPEACTABICHUH O
TeOMETPHUH Oy/IET OCYIIECTBISITHCS B XOZ€ TBOPYECKON AEATEIBHOCTH yJalUXCs Ha OCHOBE JIMYHOCTHOTO
OCMBICIICHHSI TE€OMETPUIECKUX (haKTOB U SIBJICHUI. 0c000€ BHUMAHHE Y/EIseTCsI TO3HABATEIFHON aKTHBHOCTH
y4aIuXxcsl, UIX MOTUBHPOBAHHOCTH K CaMOCTOATENbHOM y4eOHO! paboTe. DTo mpenmonaraeT Bce 6oiee MHUPOKoe
UCIIOJIb30BaHUE HETPAAUIIMOHHBIX ()OPM YPOKOB, BTOM YHCIIE METOAMKH JICJIOBBIX M POJIEBBIX UTD, MTPOOIEMHBIX
JIUCKYCCHUH, MEXIIPEAMETHBIX UHTETPUPOBAHHBIX YPOKOB UT.JI.

[ImanupyeTcs UCTIONIB30BaHKE CICAYIOINX TEXHOJIOTHII B IIPEMOJaBaHUH IpeaMeTa:

®  TEXHOJIOTHH IOJIHOTO YCBOCHUS;
®  TEXHOJIOTHH O0yYeHHs Ha OCHOBE PELICHUs 3a71ad;
®  TEXHOJIOTHH OOYyYEHHS Ha OCHOBE CXEMAaTHYECKHX M HOBBIX 3HAKOBBIX MOJEIICH.

Jl71st eCTeCTBEHHO-MaTEMaTHIECKOT0 00pa30BaHUs IPHOPUTETHBIM MOXKHO CUHTATh PA3BUTHE YMEHUH
CaMOCTOSITENIbHO U MOTHBHPOBAHHO OPTaHU30BBIBATh CBOIO MMO3HABATENBHYI0, HCIIOIb30BATh JEMEHTHI IPUUYUHHO-
CJIEZICTBEHHOTO U CTPYKTYPHO- (PyHKIIMOHAILHOTO aHAJIN3a, ONPEJIEIIATh CYIIECTBEHHbIE XapaKTEePHUCTHKH
N3y4aeMoro o0beKTa, CaMOCTOSATENILHO BEIOUPATh KPUTEPHH JIJIsl CPABHEHUSI, COTIOCTABIICHHS, OIICHKH 1
KiaccuduKanuyu 0ObEKTOB - B IPOrpaMMe 3TO SIBJISIETCS OCHOBOM JUISl 1IeJIeToaraHusl.

H3zyuenue reomeTpuu B 7-9 kilaccax HaIlpaBI€HO Ha JIOCTHKEHUE CIEAYIONNX LIeNei:

HaHpaBJ’IeHI/Ie Pa3BUTHA KOMHCTGHL{I/II/I

® Pa3BUTHE JIOTHYECKOTO U KPUTHYECKOTO MBIIUICHUS, KyJIbTYpPbI PEUH;
® BOCNHTAaHUEC Ka4yeCTB JIMYHOCTH, OOCCICUMBAIOMINX, YBAXKCHHEC K WCTHHE U
KPUTHYECKOT'O OTHOIICHUSI K COOCTBEHHBIM U UYXKHM CY)KICHUSIM;

e (QopMupoBaHHE Yy YYANIMXCS UHTCIUIEKTYyaJbHOH YECTHOCTH U OOBEKTUBHOCTH,
CIOCOOHOCTH K TPCOJOJNCHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITCKAIOMIUX U3
OOBIIEHHOIO OILITA

* (opMupOBaHHE KAUECTB MBIIUICHHS, HCOOXOAUMBIX JJIs aJalTallid B COBPEMEHHOM
nH()OPMAITMOHHOM OOIIECTRE;

L] pa3BI/ITI/Ie I/IHTepeca K MaTeMaTI/I‘ICCKOMy TBOp‘IeCTBy nu MATEMATUYCCKUX
crmocoOHOCTEH

JImaHaocTHOE

e @DopMHpPOBaHHWE MPEACTABICHUI 00 HMIEIX M O METOJaX MAaTeMaTHKH Kak 00
YHHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHHKH, YaCTH OOIIEUETIOBEYECKOH KyJIbTYPHI;

e VYMeHHE BUAETh MAaTEMaTHYECKYIO 337ady B OKpPYKAlOIIEM MHpPE, HCIIOIb30BaTh
MaTeMaTU4ecKhe CpeACTBA HArSIMHOCTH  (PHCYHKH, YEPTEeXH, CXEMbI) JUIs
MertanpeameTHoe WJUTIOCTPAIUY, HHTEPIIPETAlUY, apryMEHTalU Y,

e OpgiasieHHe YMEHUEM JIOTHYECKH OOOCHOBBIBaTH TO, YTO MHOTHE 3aBHCHMOCTH,
OOHapy)XEHHbIE IIyTEM PacCMOTPEHHs OT/ACNBHBIX YaCTHBIX CIIydacB, MMEIOT oOriee
3Ha4YEHHE U PACIpPOCTPAHSIIOTCSA Ha Bce (UTYpHI ONPENEIEHHOIO BHA, U, KPOME TOTO,
BbIPa0ATHIBATh NOTPEOHOCTh B JIOTHYECKOM 00OCHOBAHUH 3aBUCHMOCTEH

e BrisiBneHne MpakTHUECKOH 3HAYMMOCTH HayKH, €6 MHOTOOOPa3HBIX NMPUIOKEHHUH B
CMEKHBIX TUCLUIUIMHAX U MTOBCETHEBHON NEATEIBHOCTH IIOJEN;

Ipenmetnoe e Co3manve (QyHIaMEHTa JJIsI MaTeMaTH4ecKoro pasBUTHs, (HopMHpOBaHUS
MEXaHU3MOB MBIIIUICHUS, XapaKTEPHBIX U1 MATEMaTHYECKON AEATEIbHOCTH.

Ha ypoBHe ocHOBHOTO 00111er0 00pa3oBaHus 3a4a4l yUeOHBIX 3aHATHH OIpeeNICHBI KaK 3aKperIeHne YMeCHUN
Ppa3zesATh MPOLECCH Ha TAMBI, 3BEHbSI, BBIACIATh XapaKTepPHbIC IPHYHNHHO-CIICICTBEHHBIE CBSI3H, OIPEIENIATh
CTPYKTYpY OOBEKTa MMO3HAHUS, 3HAUMMBIC (PYHKIIMOHAIBHBIE CBSI3M M OTHOIICHHUS MEXIY YacTSAMH IIEJI0T0,
CPaBHHMBATH, CONIOCTABIIATH, KIIACCH(DUIIMPOBATh, PAHXHPOBATh OOBEKTHI 110 OJJHOMY HMJIM HECKOJIBKHM
TIPE/ITI0KEHHBIM OCHOBAHHUAM, KpuTepHsiM. [IprHIMIIIaIpHOE 3HAaYeHNE B paMKax Kypca MproOpeTaeT yMeHHe
pasznuuarb (aKTbl, MHEHHS, I0Ka3aTeIbCTBA, TUIIOTE3b, AaKCHOMBI

[Tpu BBITOTHEHUH TBOPUYECKUX PaOOT (HOPMUPYETCSl YMEHHE ONPEACIIATh aJeKBAaTHBIC CIIOCOOBI PEIICHHS



y‘Ie6HOﬁ 3aJa491 Ha OCHOBEC 3aJIaHHBIX aJITOPUTMOB, KOM6I/IHI/IpOBaTB H3BECTHBIC aJITOPUTMBI ACATCIILHOCTU B
CUTyalludaX, HE MPEANOoJIaratomux CTaHIapTHOTO MPUMEHECHHA OJHOI'O U3 HUX, MOTUBUPOBAHHO OTKAa3bIBATHCA OT
oOpasiia JeaTenbHOCTH, NCKaTh OPUTHHAIBHBIC PEIICHNUSI.

VYuyamuecs: 0HKHBI TPHOOPECTH YMEHUS 110 (POPMUPOBAHUIO COOCTBEHHOTO aJlTOPUTMa PEIICHUS
TIO3HABATENILHBIX, (OPMYIIMPOBATH MPOOIEMY U LIEJIN CBOEH pabOThI, OIPENEeNsATh aIeKBaTHBIE CITIOCOOB! M METOIBI
pelIeHus 3a1a4u, IPOrHO3UPOBATh OXKUIAEMBII PE3YJIbTAT M COIOCTABIIATE €r0 C COOCTBEHHBIMH T'€OMETPHUECKUMHU
3HAHMSAMHU. Y4Yalluecs JOJDKHBI HAy4UThCs MPEICTaBISITh PE3yJIbTaThl HHANBUIYaJIbHON U TPYIITIOBOM
MIO3HABATEJILHOM JIEITEIbHOCTH B (POpMax KOHCIEKTa, pedpepara, pereH3nun.

Ha ypokax ywammecs MOryr Oojiee yBEpEeHHO OBJIQJIETh MOHOJOTHYECKOH M IUaJOIMYeCKOH peublo,
yMEHHEM BCTyIaTh B pedyeBOe OOIlEHHe, y4yacTBOBaTh B Juajore (MOHMMaTh TOYKY 3peHHs COOeCeIHHKa,
NIPU3HABaTh NPaBO Ha WHOE MHEHHWE), MPUBOIUTH NPHMEPHI, MOJOMpaTh apryMEHTHI, mepedpa3upoBaTh MbBICIb
(OOBSACHATD «MHBIMH CJIOBaMW»), (opMyianpoBaTh BBIBOABL I peEIICHMS MO3HABATENBbHBIX W KOMMYHHKATHBHBIX
3374 y4allMMCsl TIpeIyIaracTcs MWCIIOIb30BaTh Pa3IMYHbIe WCTOYHHKM WH(OpPMaluM, BKIIOYAs SHIUKIIONEANH,
CIIOBapH, WHTEPHET-PECYpChl M JApyrue 0a3bl JaHHBIX, B COOTBETCTBHM C KOMMYHHMKATHBHOM 3ajadei, chepoil u
cHuTyalueil oOIeHHs 0OCO3HAHHO BBHIOMPATh BBIPA3HTENILHBIE CPEACTBA SI3bIKA M 3HAKOBBIE CHUCTEMBI (TEKCT, TaOiHIa,
CXeMa, ayJUOBU3YaJIbHBIN PsI U JIp.).

AKIIEHTUPOBaHHOE BHUMAaHHUE K MPOJYKTUBHBIM (popMaM yueOHOIl JesTeNbHOCTH MpeIoaraeT akTyaIn3alHio
uHopmayuonnoli KomnemenmHocmu yuawuxca: (GOPMHUPOBAHUE NPOCTEHIIMX HABBIKOB PabOTBI C HCTOYHUKAMH,
MaTepHaIaMH.

bonpiryro  3HauMMOCTH  OOpa30BaHUSl COXPAHSET  UHDOPMAYUOHHO-KOMMYHUKAMUBHAS — OesAMENbHOCHb
yuawjuxcsi, B paMKax KOTOPOH pPa3BHBAIOTCS YMEHUS M HaBBIKHM MOMCKA HY)KHOH MH(OpManuy 10 3a1aHHOI TeMe B
WCTOYHMKAX PA3JIMYHOTO THIIA, U3BJIECUYCHUS] HEOOXOMMMOM MH(OpPMAlWK U3 MCTOUYHHKOB, CO3IAaHHBIX B PA3IMYHBIX
3HAKOBBIX CHCTeMax (TeKcCT, Tabnuua, rpaduk, AuarpamMma, ayJIMOBU3YaIBHBIN sl U Ap.), TIepeBoa nHdopMarmu u3
OJJHOM 3HAKOBOHM CHCTEMBI B JPYryI0 (M3 TEKCTa B TaONMIly, W3 ayIHMOBM3YaJbHOTO psijia B TEKCT M Ap.), BbIOOpa
3HAKOBBIX CHCTEM aACKBAaTHO MMO3HABATEIHFHOM 1 KOMMyHI/IKaTI/IBHOf/'I CUTyallu, OTACIICHUA OCHOBHOI HH(bOpMaHHPI oT
BTOPOCTEINEHHOM, KPUTHYECKOTO OLEHMBAHUS JOCTOBEPHOCTH IOJIYyYCHHOW WH(OpMaLuM, Tepenadd COAepIKaHUs
nHpOpMAIINH aJIeKBATHO IMOCTABICHHON IenH (C)KaTo, MONHO, BEIOOPOYHO). Ydarmuecs MODKHBI YMETh Pa3BEpHYTO
00OCHOBBIBaTh CY)KACHHMS, [aBaTh OIIPENENICHUs, NPHBOJIUTH JI0KA3aTeNbCTBA (B TOM YHCIE OT IPOTUBHOTIO),
OOBSICHATD M3yUCHHBIC TTOJIOKEHNSI HAa CAMOCTOSITEIBHO IMOJOOPaHHBIX KOHKPETHBIX NPUMEpPaX, BIIAJETh OCHOBHBIMU
BUJIaMH ITyOJIMYHBIX BBICTYIICHHH (BBICKa3bIBAHMS, MOHOJIOT, IMCKYCCHS, TIOJIEMHKA), CIIEI0BaTh STHUYECKMM HOpMaM
W TpaBWJIaM BEACHHMS JMajiora, Juciyta. [Ipeanonaraercsi yBepeHHOE HCIIONB30BAaHUE YUAIIUMHUCS MYJIbTUMETUHHBIX
PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTHH JUIsi 00pabOTKH, Tepenayd, cucTeMaTH3ali MH(GOpMaliy, co3ianus 0a3
JIaHHBIX, MPE3CHTAIUU PE3YJIbTATOB MMO3HABaTEILHON U HpaKTH‘[eCKOﬁ JACATCIIBHOCTH.

CTaHL[apT OPUECHTHUPOBAH Ha BOCHUTAHUEC HMIKOJbHUKA-IPpAXKIAHWHA W MAaTpHUOTa POCCI/II/I, PasBUTHUE AOYXOBHO-
HPaBCTBEHHOTO MHpa IIKOJBbHHUKA, €ro HAIMOHAJBHOIO CaMOCO3HAHWS. OTH TOJIOKEHWS HAIUIM OTPaKCHHE B
COZIep)KaHUM YpOKOB. B mpomecce oO0y4eHUs MOIDKHO OBITH copMHpoOBaHO yMeHHE (OPMYIMPOBAaTH CBOU
MHPOBO33PEHYECKHE B3TIISIBI M HA 3TOH OCHOBE - BOCTIMTAHUSI TPayKIaHCTBEHHOCTH 1 TIATPHOTH3MA.

Cpoku peanu3zanuy NporpamMMbI:
[Mporpamma paccunrana Ha 3 rona (2016-2017, 2017-2018 1 2018-2019 yueOHbIe rO/pI).

O01masi xapakTepucTuKa Kypca reoMeTpuu B 7-9 kiaccax

B Kkypce YCIOBHO MOXKHO BBIIEINTH CIEAYIOIIME COAEpKaTenbHble JMHMM: «HarmagHas reoMeTprs,
«'eomerprueckne Quryps», «l3mMepeHne TeoMeTpHUecKuX BeimunH», «KoopmuHately, «Bektope», «Jlormka u
MHOECTBa», «I €OMETpHUs B UCTOPUUECKOM Pa3BUTHID).

Marepuai, otHocsImiics k TuHUU «HarmsaHas reoMeTpus» (3MEMEHTHI HAIVIIIHOM CTepeoMeTpUHr), CIOCOOCTBYET
Pa3BUTHIO IIPOCTPAHCTBEHHBIX MPEICTABICHUH YUaIIUXCA B PAMKAX U3Y4EHHUs IUTAHUMETPHH.

Copepxanue pasnenoB «l'eomerpudeckue Quryps» u «l3MepeHHe TeoMETpUYEeCKHX BEJIMYMH» HaLEeICHO Ha
TIOJTy4eHHE KOHKPETHBIX 3HAHMI O TeOMETPHUECKON (pUrype Kak BaKHEHIIEeH MaTeMaTHIecKONH MOJIEHN TSl OIMCAHUS
OKpy>Karomero mupa. CHCTeMaTn4eckoe N3y4YeHHE CBOWCTB T'€OMETPHUYECKUX (HUTYyp MO3BOJUT PA3BHUTh JIOTHIECKOE
MBIIUICHHE U MOKa3aTh NPUMEHEHHE 3TUX CBOMCTB IPH PEUICHWH 3a1ad BBIYMCIHUTENBHOTO U KOHCTPYKTHBHOIO
XapakTepa, a TAKXKe PH PEIICHUH NPAaKTUIYECKUX 3a1au.

Marepuain, oTHoOcAIuiics K copepKaTenbHbIM JMHUAM «KoopauHatey U «BekTopsl», B 3HAUMTENBHOM CTEleHH
Hec€T B cebe MEXKIIpeJMETHbIE 3HAHUA, KOTOPble HAXOAAT IPUMEHEHHE KaK B Pa3IUUHBIX MaTeMaTHYECKUX
JVCLMIUIMHAX, TAK U B CMEXKHBIX MPEAMETaX.

OcobOeHHOCTBIO JMHUM <«JIOTMKa W MHOXECTBa» SIBIISICTCA TO, 4YTO TPEACTaBICHHBIN 3/€Ch MaTepHal
MPENMYIIECTBEHHO H3YyYaeTcs MNPH PACcCMOTPEHHH Pa3iM4HBIX BOMPOCOB Kypca. COOTBETCTBYIOUIMH MaTepuai
HaIleNIeH Ha MaTeMaTHIecKOe Pa3BUTHE ydaIuxcs, GOPMHUPOBAHUE Y HUX YMEHHS TOYHO, CXKATO M SICHO M3/1araTh
MBICJIU B YCTHOW U MUCBMEHHOH pedH.

Jlunus «['eoMeTpust B HCTOPHYECKOM Pa3BUTHIY MpeAHA3HAUYEHa JUI (POPMUPOBAHUS MIPEICTABIECHUI O FeOMETPUH
KaK 4acTH YeJlOBEUYECKON KyJbTYpbI, IUIsl OOLIEr0 Pa3BUTHs LIKOJIBHUKOB, U CO3[JAHUs KyJIbTYPHO-UCTOPUYECKOI
cpenbl 00y4YeHHs.



ABTOpCKHE NPOrpaMMbl, HA OCHOBE KOTOPbIX pa3padoTana padoyasi mnporpamMmma.

1.Pabouas mporpamma k yueOnuky JI.C. AtanacsHa, B.®. Byry3oBa. u mp. 7-9 kmaccel: yueOHOe mocobme s
o0meobpa3oBarenbHbIX opranuzaimii/B.@.byty3os. M.: [Ipocsemenne, 2016.

2. Pabouas mporpamma mo reomerpun k YMK JI.C. Aranacsna, B.®. BbyrysoBa. 7-9 kmaccel /CocraBHTENh
I"'M.MacnakoBa. M.: Bako, 2014.

3.Paboune nporpammel o yyeounkam JI.C. Aranacsina, B.®. byry3oBa. u ap. 7-9 knaccel. - Bonrorpan: Yuurens,
2012

Onucanue Mecra y4eOHOro nmpejaMera B y4eOHOM ILIaHeE.

Y4eOusiii npeamet «I eomeTpusi. 7-9 kiacc» OTHOCUTCS K 00pa3oBarenbHOU o0nacTu «MarteMaTukay.
B yuebnom mmane MBOY CII Ne 43 Ha nzydeHue reoMeTpuu B 7-9 Kkiaccax OTBOAMTCS 68 yacoB U3 pacyera 2
9 B HEZIEJIO B TEUCHHE KaXKI0T0 Tojia o0yderus, Bcero 204 gaca.

Onucanue HEHHOCTHBIX OPHMCHTHUPOB COACPKAHUSA y‘leﬁHOFO npeamMera.
MHOTHUM JTIO/ISIM B CBOEH JKU3HH MPUXOJUTCS BBIMOJIHATE TOCTATOYHO CIIOKHBIE PACUETHI, MOJTb30BATHCS
00IIeyNnOTPEOUTENEHOM BEIYUCITUTEIHHON TEXHUKOM, HAXOIUTh B CIPaBOYHUKAX U MPUMEHATH HYKHBIC ()OPMYIIEI,
HCTOJB30BaTh MPAKTHYCCKIE MIPUEMBI TEOMETPUICCKUX H3MEPCHUHN M MOCTPOCHHUN, YUTATh HHPOPMAITHIO,
NPE/ICTAaBICHHYIO B BUZIE TaOJUILI, IMarpamMm, rpa)MKoB, TIOHUMATh BEPOSITHOCTHBIM XapakTep CIy4ailHbIX COOBITHH,
COCTABJIATh HECJIOXKHBIC aITOPUTMBI U JIp.

be3 KOHKpETHBIX MaTeMaTHYECKUX 3HAHUI 3aTPyTHEHO TOHUMAaHKE IPUHIIMIIOB YCTPONUCTBA M UCIIOIb30BAHHUS
COBPEMEHHOW TEXHUKH, BOCIIPUATHE HAYYHBIX 3HAHWH, BOCIIPHATHE M WHTEPIpETalns pa3HooOpa3HoOH
COLIMATIbHON, 9KOHOMUYECKOH, MOJIUTHYeCKOH nHpopmanuu. Takum 006pa3oM, MpakTUIEcKast MOJIE3HOCTh
MaTeMaTUKH 00YyCIIOBIICHA TEM, YTO €€ MPEAMETOM SIBJISIOTCS (DyHAaMEHTABHBIC CTPYKTYPbI PEaTbHOTO MUPA!
MIPOCTPAHCTBEHHBIC (JOPMBI M KOTUICCTBCHHBIC OTHOMICHHS - OT MIPOCTCUIIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM
OITIBITE JIFOJICH, IO TOCTATOYHO CIIOKHBIX, HCOOXOTUMBIX ISl PA3BUTHS HAYUHBIX U TEXHOJIOTUICCKUX HIICH.

be3 6a30B0it MaTeMaTHYECKOM MOITOTOBKH HEBO3MOYKHO JJOCTHYb BBICOKOT'O YPOBHS 00pa30BaHMs, TaK KaK BCE
OO0JIBIIIE CIICIIMATBHOCTEH CBSI3aHO ¢ HEMOCPEACTBEHHBIM IIPUMCHEHHUEM MaTEMAaTHKH (9KOHOMHUKA, OU3HEC,
¢uHaHCHL, GU3UKA, XUMHUS, TEXHUKA, HH(POpPMaTHKa, OMOIIOTHS, ICUXOJIOTH U MHOTHE ApyrHe). CliegoBaTeasbHo,
pacumpﬂeTc;I prr IIKOJIbHHUKOB, JJIsA KOTOpBIX MaTeMaTUuKa CTAHOBUTCS HpO(beCCI/IOHaHI)HO 3HAYNUMbIM Hpe}lMeTOM.

B coBpeMeHHOM 00I1IIeCTBE BaXKHBIM SIBJIsIETCS (DOPMUPOBAHUE MATEMATHYECKOTO CTHIISI MBIIILJICHUS,
MPOSIBISIFOIIIETOCS B OMPE/ICICHHBIX YMCTBEHHBIX HABBIKAX.

B mporecce MaTeMaTHYECKOMH IEATEIFHOCTH B apCeHAN IPUEMOB U METOJIOB YEJIOBEYCCKOTO MBIIILICHUS
€CTECTBCHHBIM 00pa30M BKIFOUAIOTCS HHAYKIUA U ACTYKIHsI, 0000IICHIE M KOHKPETHU3AIs, aHATU3 ¥ CHHTE3,
Kkiaccu(UKaIUS U CHCTEMAaTH3alus, adcTparupoBanue 1 aHarorus. C MoMOIIbI0 00bEKTOB MATEMATUICCKUX
YMO3aKIFOUCHUI U PABUII UX KOHCTPYHUPOBAHHUS BCKPBIBACTCS MEXAHHM3M JIOTHYCCKHUX MTOCTPOCHUH,
BbIPa0ATHIBAIOTCS YMEHUsI POPMYIIUPOBATH, 000CHOBBIBATH U JI0KA3bIBAThH CYXK/ICHHSI, TEM CaMbIM Pa3BUBACTCSI
JIOTHYECKOe MbIIUIeHHEe. MaTeMaTHKe MPUHAIISKUT Beylas poiib B (GOPMUPOBAHUH AITOPUTMHUYECKOTO
MBIIIICHUS], BOCIIUTAHUU YMEHHSI JCHCTBOBATH MO 33JaHHBIM AITOPUTMAM U KOHCTPYHPOBATh HOBBIE.

B xone pemieHust 337134 OCHOBHOW Y4eOHOM AEATEIBHOCTH HA yPOKaX MATEMATHKH Pa3BUBAIOTCS TBOpPUYECKAs U
MIPUKJIAHAS CTOPOHBI MBIIUTEHUS. VICTI0b30BaHNe B MATEMATHKE HAPSITY C €CTECTBEHHBIM HECKOJIBKHIX
MaTEMAaTHYCCKUX S3BIKOB J]AET BO3MOXKHOCTD PAa3BHBATH Y YUAITUXCS TOYHYIO, SKOHOMHYIO 1 HH(OPMATHBHYIO
YCTHYIO U MMCbMEHHYIO pedb, YMEHHE 0TONpaTh Hanboee MOAXOSIINE S36IKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE U
rpaduvecKue) CpeacTBa.

MaremaTrueckoe 00pa3oBaHHE BHOCUT CBOH BKJIaA B (hopMUpOBaHKE OOIIEH KyIbTyphl YeaoBeka. Eé
HCO6XOIII/IMBIM KOMIIOHECHTOM ABJISACTCA 06mee 3HAKOMCTBO C MCTOAAaMM ITO3HAHUA )IeﬁCTBPITCIIBHOCTH, qTo
BKJIFOYAET MIOHUMAHUE UATCKTHYECKOI B3aUMOCBSI3H MAaTEMATHKH U ISUCTBUTEILHOCTH, PE/ICTABICHUE O
MpeIMETe U METOJIE MATEMATHKH, €r0 OTIIMYUAX OT METO/IOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00
0COOCHHOCTSX MPUMEHECHUSI MATEMATUKH JJISl PEIICHUS HAYYHBIX U IPUKITATHBIX 3a71a4.

UzydeHne MaTeMaTHKHU CITOCOOCTBYET 3CTETHYSCKOMY BOCIIUTAHHIO YETIOBEKA, TOHUMAHUIO KPACOTHI U
U3SIIECTBA MATEMAaTHYECKUX PACCYKACHHUN, BOCIIPUATHIO T€OMETPHYECKUX (POPM, YCBOCHHUIO HIEH CHMMETPHUH.
W3ydenne MaTeMaTHKU pa3BUBACT BOOOPaKECHUE, TPOCTPAHCTBEHHBIC MPEICTABICHHS.

Hcropust pa3BUTHS MaTEMaTHYECKOTO 3HAHMUS TAeT BO3MOXKHOCTD MOTMOJIHHUTH 3alac HCTOPUKO-HAYYHBIX 3HAHUN
HIKOJILHUKOB, C(OPMUPOBATH Y HUX TIPEJCTABICHHS O MaTEMaTHKE KaK YacTH OOIIEYEIOBEYECKOMH KyIbTYPHI.
3HAKOMCTBO ¢ OCHOBHBIMH UCTOPHYECKUMH BEXaMU BOSHUKHOBEHHUS M PA3BUTHS MaTEMaTHYECKOW HAYKH,
cyap0aMy BETMKHUX OTKPBITHH, UMEHAMH JIFOJICH, TBOPUBIINX HAYKY, TOJDKHO BOMTH B MHTEIICKTYalbHBIN Oarax
KaXJIOTO KyJIBTYPHOTO YeJIOBCKA.

.JII/I‘IHOCTHBIC, METANIPEAMETHLIC M IIPECAMETHBIC PE3YyJdbTAThl OCBOCHUSA



CcoJepKaHusA Kypca
ITporpamMMa oOecmednBacT [AOCTH)KEHHE CIEAYIOIIUX pE3ylIbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
MpPOTPaMMBbI OCHOBHOT'0 0011ero o0pa3oBaHus:
AUYHOCTHbLE:

1) ¢opMupoBaHME OTBETCTBEHHOTO OTHOIIECHUS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00ydYaMmMUXCs K caMOPa3BUTHIO U CaMO0OOpa30BaHNUIO HA OCHOBE MOTHBALMHU K OOYYEHHIO U IO
3HAHWIO, BEIOOpY NanpHelmero oopa3oBanus Ha 0a3e OpUCHTHPOBKHM B Mupe npodeccuii u
npodecCuoHaANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOSHHUIO HHIUBUYallbHONH 00pa30BaTENbHOM
TPAaeKTOPHUU C YUETOM YCTOWYHMBBIX ITO3HABATEIBHBIX HHTEPECOB;

2) <¢opmupoBaHHE LEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOLIECTBEHHON MPaKTUKH;

3) dopmupoBaHHE KOMMYHHKAaTHBHOW KOMIIETCHTHOCTH B OOIICHUHU U COTPYIXHHYECTBE CO
CBEPCTHUKAMH, CTAPIINMH U MIIAJIINMHA B 00pa30BaTeNbHON, 00MIECTBEHHO MOJIE3HOH, yueOHO-
HCCIEN0BATEIbCKOW, TBOPYECKOM M IpPYTrHX BHUIAX IEATEIbHOCTH;

4) yMeHHe SCHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M MUCHbMEHHOW pedn, MOHUMATh
CMBICJI IOCTAaBJIEHHOMN 3aJauM, BBICTPAUBATh apIryMEHTALMIO, IPUBOAUTH IIPUMEPHI U KOHTPIPUMEDHI;

5) KPUTHYHOCTH MBILIUICHHS, YMEHHE DPacIO3HaBATh JIOTHYECKH HEKOPPEKTHbIE BhICKa3bIBaHUS,
OTJIUYATh THIOTE3Y OT (aKTa;

6) Kp€aTUBHOCTH MBIIIJICHUA, MHUIIUATHBA, HAXOAYNUBOCTHh, AKTUBHOCTH IPHU PCHICHUHN IT'COMCTPHUUYCCKUX
3a1ad;

7) yMeHHE KOHTPOJIMPOBATH MPOIECC U PE3YIbTAT yUeOHONH MaTeMaTHIECKOHN AEITEIBHOCTH;

8) cHocoOHOCTH K YMOIMOHAIBLHOMY BOCIPHUSATHIO MaTeMaTH4e CKMX 00bEKTOB, 3a/1a4, PEUICHUH,
paccyXIeHH;

Memanpeomemuule:

1) yMeHHE CcaMOCTOSTENbHO INIAHUPOBATHh albTEPHATHUBHBIE NYTH JOCTHKCHHS Ielied, OCO3HAaHHO
BBEIOHpaTh Hanbomee 3 hpeKTUBHBIE CTIOCOOHI pemIeHUsT YUeOHBIX U TO3HABATENIBHBIX 3a1ad;

2) yMeHHE OCYIIECTBIATh KOHTPOJb M0 PE3YJIbTATY M MO CIIOCO0Y MEeWCTBUS HAa YPOBHE MPOU3BOJLHOTO

BHUMAaHHS U BHOCUTH HEOOXOAMMBIE KOPPEKTHBEI,

3) yMeHHe aJeKBaTHO OI€HHWBATh NPaBUJIBHOCTH HJIM OMHUOOYHOCTDH BEINIOJTHEHHS YUeOHOU 3amadu, eé
00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €& peIIeHHS;

4) oco3HaHHOE BJaJCHHE JOTHYECKUMH ACHCTBUSMHU OIIpeaesie HUsI HOHIATHIH, 0000IIeHNS, yCTaHOBICHUS
aHaJIOTHUH, KJaccu(PUKallMU HA OCHOBE CAMOCTOSTEIBHOTO BEIOOpPa OCHOBAHUN U KPUTEPHEB,
YCTaHOBJICHHS POJIOBUIOBBIX CBSI3EHl;

5) yMeHHE yCTaHaBIMBaTh IPUINHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE pacCyXICHHE,
yMoO3akiItoueHue (MHIyKTUBHOE,

JNENYKTUBHOE W 110 AHAJOTHH) U BBIBOIHI;

6) yMeHHne co37aBaTh, IPUMEHSITH U TPE0OPa30BBIBATH 3HAKOBO-CHMBOJIHUYECKNE CPECTBA, MOACIH H
CXEMBI I pelIeHUs y4eOHBIX U M03HABATENbHBIX 3a/aY;

7) yMeHne OpraHHW30BBIBAaTh Yy4eOHOE COTPYIHHMYECTBO M COBMECTHYIO JESITEIBHOCTH C YUUTEIEM H
CBEpPCTHUKAMU: OTMPENCIATh I[CIU, pacupeaeiaTh QYHKIMH U POJIU YYACTHHUKOB, 00I[HE CITOCOOBI
paboThl; yMeHHe paboTaTh B I'pyINe: HAXOAUTh 00llee penIeHre U pa3penmarb KOHQIUKTH Ha
OCHOBE COTJIACOBAHMS MO3UNHI U y4éTa HHTEPECOB; CAyIaTh NapTHEPA; (HOPMYIHPOBATH,
apryMeHTHPOBaTh U OTCTaUBaTh CBOE
MHEHHE;

8) bopmupoBanue u pa3BuTHe yueOHON M 00IMETONH30BATEIHCKO KOMIIETEHTHOCTH B 00JIaCTH
MCIIOJIb30BaHMS HHPOPMALMOHHO-KOMMYHHKAaIHOHHBIX TexHoioruil (MKT-komneTeHTHOCTH);

9) nmepBoHaYaNbHEIE MPEACTABICHUS 00 UAEAX U O METO/aX MAaTEMAaTHKH KaK 00 YHHUBEPCAIbHOM SI3bIKE
HayYKU U TEXHUKHU, O CPCACTBC MOJACITIUPOBAHUA SIBIICHUHN U IpoUCCCOB;

10) yMmeHHe BHAETh MAaTEMaTHYECKYIO 3a/1auy B KOHTEKCTE PO OJIEMHON CUTyalluH B JPYTHX
JUCUUIUTHHAX, B OKPYXKaIOLIel )KU3HU;

11) ymMeHHe HaXOIMTh B PAa3JUYHBIX UCTOYHHKAX HHPOpPMALHIO, HEOOXOAUMYIO [UISl peUIeHUs
MaTeMaTH4YeCKUX NpPOOIeM, U IPEACTABIATH €€ B MOHATHON QopMe; MPUHUMATD pEIICHHE
B YCJIOBHUSX HETOJHOW M M30BITOYHON, TOUHOW M BEPOATHOCTHOH MHPOPMAIIHH;

12) yMeHHe MOHMMATh U UCIOJIb30BaTh MaTEMAaTHYECKUE CPEACTBA HATJISAIHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JUISl HILTIOCTPALlMK, HHTEPIIPETAlNU, apTyMEHTAINH;

13) yMmeHHe BBIABUI'AaTh THIIOTE3bI IPU PEIICHUH y4eOHBIX 3aJa4 U MOHUMAaTh HEOOXOJUMOCTh UX
MPOBEPKHU;

14) yMmeHHe NPUMEHSTh HHIYKTUBHBIC U JCAYKTHBHBIE CIIOCOOBI pacCyXACHUH, BUACTh pa3lndHbIC
CTpaT€ruu pCUICHUA 3a/la4; MIOHUMAHUE CYIIHOCTH aJITOPUTMHUYCCKUX Hpe}lHI/IcaHI/Iﬁ n YMCHHUC
JIEHCTBOBATH B COOTBETCTBHH C MPEIIOKEHHBIM aJIT0 PUTMOM;

15) ymeHHe caMOCTOSITENIBHO CTaBUTH L[ENIH, BRIONPATHh W CO3/1aBaTh AITOPUTMBI M PELICHUS
y4eOHBIX MaTeMaTHYeCKHX MpoOieM;



16) yMeHHMe IUIAaHUPOBAaTh M OCYIIECTBIATH JACATEIBHOCTh, HAIPABICHHYIO Ha peIICHHE 3a7ad
HCCIIEIOBATEILCKOTO XapaKTepa;
npeomemmule:

1) oBmageHne 6a30BBIM MOHSATHIHBIM alllapaTOM 10 OCHOBHBIM pasjesiaM COJEpiKaHUs; IMpelCcTaBIeHne 00
OCHOBHBIX M3y4aeMbIX MOHATUIX (YHCIIO, TeOMeTpuUIecKas Gpurypa) Kaxk Bask HEHIINX
MaTeMaTHYECKHX MOJENAX, TI03BOJSIONINX ONKMCHIBATE M M3yYaTh pealibHble IPOLECCHl U ABICHHUS;

2) ymeHue paboTaTh ¢ TEOMETPHUUYECKIM TEKCTOM (aHaJU3UPOBATh, U3BJIEKATh HEOOXOANMYIO
nH(}OPMAIHUIO), TOYHO ¥ TPAMOTHO BBIPaXXaTh CBOM MBICIH B YCTHOW M MHUCbMEHHOHN pedyu
C IPpUMECHCHUEM MaTeMaTH4YeCKOM TEPMUHOJIOTUN U CUMBOJIMKH, UCITIOJIB30BATh PA3JIUYHBIC SA3BIKU
MaTeMaTUKH, IPOBOAUTH KilacCU(PUKAIUH, JIOTHYeCKHe 000CHOBaHMS, I0Ka3aTelIbCTBA
MaTEeMaTHYECKUX YTBEPKICHHI;

3) oBnageHWE HaBBIKAMH YCTHBIX, MINCbMEHHBIX, HHCTPYMEHTANIbHBIX BBIUYNCICHUI;

4) oBiasieHUE reOMETPUICCKUM S3BIKOM, YMEHNE HCII0JI30BAThH €T0 ISl OMMCAHUS MPEJIMETOB
OKpY’KaIolero Mupa, pa3BUTHE NMIPOCTPAHCTBEHHBIX NMPEJICTABICHUN N H300pa3uTEIbHBIX
YMEHHH, NproOpeTeHne HaBBIKOB T'€OMETPHUECKUX MMOCTPOE HUM;

5) ycBOeHHe cHCTeMaTHYeCKUX 3HaHUH O MIOCKUX (UTrypax M MX CBOMCTBAX, a TAKXKE HA HarJISIAHOM
YPOBHE — O l'lpOCTeI\/’IH_II/IX MPOCTPAaHCTBCHHBIX TCJIaX, YMCHUEC NMPUMCHATh CUCTEMATUYCCKHUEC 3HAHUA O
HUX JJIA pCIICHUA TECOMETPUUICCKUX U NNPAKTUYCCKUX 3a/1a4;

6) yMeHHUE U3MEPATh JUINHBI OTPE3KOB, BEMUYHHBI YTJIOB, HCIIONb30BaTh (DOPMYJIIBI 1T HAXOXKICHUS
MEepUMETPOB, ILIOMAaned u 00bEMOB reoMeTpUIECKUX QUTYD;

7) yMeHHUe IPUMEHSTHh U3yUCHHBIC TIOHATHUS, PE3YIbTAThl, METOBI JJIs pEeIIeHUs 3aj1ay MPaKTHIECKOTO
XapakTepa M 3aJa4 M3 CMEXHBIX AMCLIUIUIMH C UCIIOJIb30BaHUEM ITPH HEOOXOIMMOCTH CIIPABOYHBIX
MaTepHuajoB, KaJIbKyJIaTOpa, KOMIbIOTEpA.

IL1annpyemble pe3yJibTaThl H3y4eHHsI Kypca reoMeTpuu B 7-9 Kiiaccax.

Harasininas reomerpust
BeimyckHuk HayuuTCs:
1) pacrio3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJIEISAX ¥ B OKPYKAIOIIEM MUPE IUIOCKHE U IPOCTPAHCTBEHHBIE
reoMeTpudeckre GUTypsr;
2) pacrio3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJILHOTO MapajuieNenune/ia, NpaBuIbHON MUPaMUIbl, IMJIMHAPA U
KOHYCa;
3) ompenensATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (GUTYPHI IMHEHHBIE pa3Mepbl caMoil pUTypsl 1 HA000POT;
4) BBMUCTATH 00BEM NMPAMOYTOIBHOTO NapaIeenHIe a.
Buinycknux nonyuum 603moducHocme:
5) eviuucnamo 00bEMBI NPOCMPAHCMEEHHBIX 2EOMEMPUUECKUX QUEYP, COCMABNEHHBIX U3  NPAMOY2OTbHbIX
napannenenuneoos;
6) yernyoumov u pazgumv npeocmagieHus 0 NPOCMpPAHCMEEHHBIX 2e0MEMPUECKUX Puzypax,
NPUMEHAMb NOHAMUE PA36EPMKU OJIs GbINOJIHEHUSA NPAKMUYECKUX PACUEMOB.

TI'eomeTpuueckue purypsi

Bemyckank HayunTes:

1) TONB30BATHCS SI3BIKOM T'€OMETPHUH IJISl OTIMCAHUS ITPEAMETOB OKPYIKAIOIIET0 MUPA U UX B3aUMHOTO
PacIoJIOKEHUS;

2) pacrio3HaBaTh U M300pakaTh Ha YEPTEXkKax U PUCYHKAX reoMeTpUIecKre GUrypbl U UX KOH(Urypauuy;

3) HaxXOIWTh 3HAUCHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX OTHOIIEHHS, TpaLycHYI0 Mepy yriioB oT 0 1o 180°,
MPUMEHSIS1 OTpeIeIICHUsI, CBOWCTBA M IIPH3HAKHU (DUTYDP U UX DIIEMEHTOB,
OTHOIICHUS GUTYp (PaBEHCTBO, TOA00ME, CAMMETPHH, TIOBOPOT, MApaIIICTHHEIA IEPEHOC);

4) omepupoBath Ha 0a30BOM YPOBHE IMOHATHUSMHI TEOMETPHUIECKUX (QUTYD;

5) omepupoBaTh C HAYAIBHBIMHM TIOHSATHSIMH TPHUTOHOMETPHM M BBIIOJIHSTH 3JEMEHTapHBIE OIEepaliy Haj
(YHKIMSIMH YTJIOB;

6) peliaTh 33/1a4 Ha JJOKa3aTelIbCTBO, ONMPAsCh HAa M3Y4YEHHBIE CBOWCTBA (PUTYpP U OTHOUICHUH MEXTy HUMHU U
MPUMEHSIST U3yUYEHHBIE METO/IBI JIOKA3aTEeNbCTB;

7) peliath HeCJIOKHbIC 33/1a4H Ha IOCTPOCHHE, TIPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOCHUS C MTOMOIIBIO
LUPKYJA U JTUHEUKH;

8) pemiaTh MIAHUMETPUYECKHE 331291 HA HAXOXKACHHE TEOMETPHUIECKNX BETMYUH M0 00pa3IiaM MM alrOpHUTMaM,

pemarb HpOCTCﬁH.IPIC TUIAHUMCTPUYCCKUC 3aJa41 B IPOCTPAHCTBE.



9) u3BNeKaTh MHPOPMAIIMIO O TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEXkKaxX B SIBHOM BUJIE;

10) npuMEHSTh AT peIIeH s 3a/1ad TeoMeTprdeckre (haKThl, €CIH YCIOBHSA UX MPUMEHEHHUS 3a/1aHbI B IBHON

opme;

Bouinycknuk nonyuum 603MoiCHOCHb !

11) onaoemv memooamu peuwienus 3a0ay Ha GblYUCICHUA U O0KA3AMENbCMBA: MemoooOM Om
NPOMUBHO20, MEMOOOM NOO0DOUS, MemOoOOM nepedopa apuaHmMos U MemoooM 2eOMempudecKux
Mecm mouex;

12) npuobpecmu onvim npumenenus ancedbpauyecko2o u mpueoHOMempuiecko2o annapama u uoet
06UIICEHUS NPU PeUeHUU 2e0MeMPULEeCKUX 3A0aly,

13)0osrademvb mpaouyuorHol cxemol peuwenus 3a0ay Ha NOCMpoerHue ¢ NOMOUWbIO YUPKYISA U
JUHEUKU: aHanu3, nocmpoenue, 00KA3ameilbCcmeo u ucciedosanue;

14) nayyumbcs pewams 3a0a4u Ha ROCMPOEHUE MEMOOOM 2e0MeMPULECK020 MeCma Mmoyek u
Memooom noooobus,

15) npuobpecmu onvim uccied08aHUsL CGOUCME NIAHUMEMPULECKUX QUSYD ¢ ROMOUbIO KOMNbIOMEPHBLX
npozpamm,

16) npuobpecmu onvim @vinOAHEHUs npoekmos no memam: «leomempuueckue npeobpazoganus Ha
narockocmuy, «llocmpoenue ompeskoe no gopmyney,

17) Hay4nThCS MCIOJIB30BAaTh CBOMCTBA TCOMETPUYCCKUX (UTYD IJIS PEUICHHS THIIOBBIX 3a7ad, BO3HHKAIOIIUX B
CUTYyAaIUsIX TIOBCEIHEBHOM JKU3HH, 33144 IPAKTHIECKOTO COICPIKAHHMS.

OTHOMIEHNA

BemyckHuk HayauTcs:
1)orepupoBarh Ha 6a30BOM YpPOBHE MOHSATHSMH: PaBEHCTBO (HUTYp, paBHBbIC (UTYPHI, PABEHCTBO TPEYrOJIbHUKOB,

NnapajyieJIbHOCTh MPAMBIX, MECPHECHAUKYJIAPHOCTD IMPAMBIX, YIJIBI MCKAY HOPSAMBIMH, NEPIICHAUKYJISAP, HAKJIOHHAA,
IIPOCKIUA.

Bbll’lyCKHuK noaydunt 603MONCHOCHIb.
2)HC1’[0J’II>30BaTL OTHOIICHU JId PCHICHUSA HpOCTeﬁHlI/IX 3aJa4, BOBHUKAIIHNX B peaJ'II:HOﬁ KU3HHU.

I'eoMeTpuUecKue MOCTPOEHUs
BoinyckHUK HayuuTes:

1)nz00pakaTh TUIOBBIE TUIOCKHE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C MTOMOIIBI0 HHCTPYMEHTOB.
Buinyckuux nonyuum o3modcnocmo:

2)BBITIOHATE MPOCTEHIITNE TOCTPOCHHUS HAa MECTHOCTH, HEOOXOJMMEBIC B PEaTbHOM JKIU3HH.

I'eomeTpuueckune npeodpazoBaHus
BoinycKHUK HayuuTes:
1)cTpouth GUrypy, CAMMETPUYHYIO TaHHON (UType OTHOCHTEILHO OCH U TOUKH.
Buinyckuux nonyuum 803moxcHocmy:
2)pacrio3HaBaTh ABIKCHHE OOBEKTOB B OKPYIKAIOIIEM MUPE; CHMMETPHYHBIC (PUTYPHI B OKPYXKAIOIIEM MHUPE.

HN3mepenne reomeTpu4ecKuX BeJTUYHH

BrimyckHuk Hayuures:

1) wucmonb30BaTh CBOMCTBA U3MEPEHUS AJIMH, IUIOMIAACH U YIIIOB MPH PEIISHUH 3aJ]ay Ha HaXO0XKICHUE TUHBI
OTpe3Ka, IIWHBI OKPY>KHOCTH, JUTMHBI IyTH OKPYKHOCTH, TPalyCHONH MEPHI YIIia;

2) BBIYUCIITH JJIMHBI IMHEWHBIX SIEMEHTOB (DUIYP U UX YTJIIBL, HCHIONB3Ys (HOPMYIIBI AITHHBI OKPYKHOCTH U JUTHHBI
IIyTH OKPYKHOCTH, (hOPMYJIBI IIIOIAACH Guryp;

3) BBIYHCIATSH IDIOMIAIN TPEYTOIEHUKOB, TIPSIMOYTOIBHAKOB, TAPAIIICIOTPaMMOB, TPAIICIi, KPYTOB U CEKTOPOB;

4) BBMUHUCITATH [UTUHY OKPY’KHOCTH, JUTHHY TYTH OKPYKHOCTH;

5) pemarts 3aa4n Ha TOKA3aTEIbCTBO C HCIONB30BaHUEM (YOPMYJT [UTHHEI OKPY)KHOCTH M JUTHHBI YT OKPY>KHOCTH,
(dopmyn ruromazett puryp;

6) pemarh NpaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOXKICHUEM IeOMETPUUECKUX BEJIHMUUH (UCIIONB3YS NPU
HEOOXOIMMOCTH CIIPABOYHUKH M TEXHHUYCCKHE CPEJICTBA);

7) BBINOJHSATH U3MEPEHHE UTMH, PACCTOSHUI, BETMYMH YTIIOB, C TOMOIIBI0 HHCTPYMEHTOB [UIS U3MEPEHHUH UTHH U
YTJIOB;

8) TPUMEHATH POPMYIIBI IEPUMETPA, IDIOMAIN U 00beMa, IIOMIAIH TOBEPXHOCTH OTACITHHBIX MHOTOTDAHHHKOB
TIpH BBIYUCICHHUSAX, KOTJ]a BCE JaHHBIC IMEIOTCS B YCIIOBHH;

9) mnpumeHaATs TeopeMy [ludaropa, 6a30BbIC TPUTOHOMETPHUICCKUAE COOTHONICHHUS IS BRIYHUCIICHUS JUTHH,
PACCTOSIHUM, TIIOIMIAJAEH B MPOCTEUIINX CITydasiX.



Buvinycknux noxyuum 603MONCHOCMb.!
10)svruucaame naowaou gueyp, cCOCmasieHHbIX U3 08yX Uiy Oosee NPAMOY20IbHUKO8, NAPALIeN02PAMMOS,
MPey2oibHUKOS, KpYead U CeKmopd,
11)sbluucisamos niowaou MHO20Y201bHUKOS, UCHOIb3YSI OMHOUWEHUS] PAGHOBENUKOCHU U PAGHOCOCMABLEHHOCIU,
12)npuobpecmu onvim npumenenus aneedpauuecko2o U mpueo HOMEMmpuiecko2o annapama u uoel O8UNCEeHUs.
npu peuwleHuU 3a0ay Ha 8bIYUCIEHUE NI0WAOel MHO20Y20IbHUKOS.
13)sviuucaames paccmoanuss Ha MECMHOCIU 8 CIAHOAPMHBIX CUMYAYUIX, NA0WAOU 8 NPOCMEUWUX CIYYAsX,
NPUMEHSIMb POPMYJIbL 8 NPOCMEUUX CUMYAYUSIX 8 NOBCEOHEGHOU HCUZHU.

Koopaunatbi
BeiyckHuk HayuuTes:
1) BBIYHMCIATH JUIMHY OTpe3Ka M0 KOOPJMHATAM €ro KOHIIOB; BEIUUCIATH KOOPMHATHI CEPEANHBI OTPE3Ka;
2) UCHONB30BaTh KOOPAWHATHBIM METO ISl U3yYEHUsI CBOWCTB MPSIMBIX U OKPYIKHOCTEI1;
3) ompenensATh MPUOIMKEHHO KOOPIMHATHI TOYKH 110 €€ N300paKeHHUI0 Ha KOOPAMHATHOM IJIOCKOCTH
Buinycknux nonyuum 603moxcHocmy:
4) oenademv KOOPOUHAMHBIM MEMOOOM peulerus 3a0ay Ha 8blYlUCeHUe U 00KA3aMmelbCmeo,
5) npuobpecmu onvim UCRONL306AHUA KOMNLIOMEPHLIX NPOSPAMM OJi AHATU3A YACMHBIX CIyYdes
83AUMHO20 PACNONIONHCEHUS OKPYICHOCIEU U NPAMBIX,
6) npuobpecmu onvim 6bINOIHEHUS NPOEKMO8 Ha memy «lIpumenenue KOOpOUHAMHO20 MemoOa Npu peuleHuu
3a0a4 Ha gblHUCTEHUe U OOKA3AMENbCIMEO .

Bexkropst
BrinmyckHUK HayuuTes:

1) omepupoBaTh ¢ BEKTOPaMH: HAXOIUTh CyMMY M Pa3HOCTb JIByX BEKTOPOB, 33JJaHHBIX T'€OMETPUYECKH, HAXOANUTh
BEKTOP, PaBHBIH IPON3BEACHHIO 331aHHOTO BEKTOPA HA YUCIIO;

2) HaXOAWTBH JUISl BEKTOPOB, 33JaHHBIX KOOPAWHATAMH: JUTHHY BEKTOpPA, KOOPIMHATHI CyMMBI M Pa3HOCTH JIBYX U
0oJiee BEKTOPOB, KOOPMHATHI TPOU3BE/ICHNS BEKTOpA Ha YKCIIO, IIPUMEHSIS IPH HEOOXOMMOCTH COYeTaTeIbHbIMH,
[IEPEMECTUTENBHBIN U PACIIPEAEIUTENBHBIA 3aKOHbI;

3) BBIYMCISATH CKATSIPHOE IPOM3BE/ICHUE BEKTOPOB, HAXOUTh YIOJl MEXLy BEKTOPaMH, YCTaHABIMBATh
MEPIICHIUKYISIPHOCTD TPSIMBIX.

Buinycknux noxyyum 603mM0#CHOCMb.!

4) o0erademob 8eKMOPHLIM MeMOOOM OJisl peuleHUs 3a0ay Ha 8blYUCieHUe U 0OKA3AmenbCmeo;

5) npuobpecmu onvim vinoanenus npoekmos Ha memy «lIpumenenue 6eKMOpHO20 MemMOOd NPpu peutenuu
3a0ay Ha 8blYUCTIeHUe U OOKA3AMENTLCHIBO ).

TpeOoBanus K ypOBHIO NOATOTOBKH y4Yammxcs 7 Kiacca

JlonarcHbl 3Hamv/nonuMams: ONpeielieHne TOUKHU, IPSIMOM. OTpe3Ka, Jy4a, yria; eIMHUIIbI
U3MEpEeHHsI OTpe3Ka, YIJia, olpeiefieHue BepTUKAIbHBIX U CMEXKHBIX YIJIOB, X CBOICTBA,
pIpeneneHnue NepIeHIUKYIIAPHBIX IPSAMBIX; OIpPEAEICHUE TPEYTOJIbHUKA, BUIB
TPEYroJbHUKOB, IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBA paBHOOEPEHHOTO
TPECYroJIbHUKA, ONPCACIICHUC MCINAHBI, 6PICC€KTpI/ICI:I, BBICOTBI; OIPCACIICHUC TTapaJICIIbHBIX
NPSIMBIX, KX CBOMCTBA U MPU3HAKH; COOTHOIIIEHNE MEX/1y CTOPOHAMH U YTJIaMH TPEYToJIbHUKA,
TEOPEMY O CYMME YTIJIOB TPEYTOJIbHUKA; OIPEHAECICHHE IIPAMOYTOJIBHOTIO TPEYTOIbHUKA, €r0
CBOICTBA U MPU3HAKH.

Honorcnot ymems: 0603Ha4aTh TOUKU, OTPE3KU U NIPSMbIE HA PUCYHKE, CPABHUBATH OTPE3KH U YIJIbI,
C IOMOIIIBIO TPAHCIIOPTUPA MIPOBOIUTH OUCCEKTPUCY YITIa; M300pakaTh NPSIMOM, OCTpPBIN, TYHOH 1
pa3BepHYTbIH yIIIbl; H300pakaTh TPEYTOJIbHUKN U HAXOJUTh UX NEPUMETP; CTPOUTH OHCCEKTPHCY,
BBICOTY U MEJJaHy TPEYTOJIbHUKA; JOKA3bIBaTh IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB; TIOKA3bIBATh
Ha PUCYHKE Iapbl HAKPECT JISKAILUX, COOTBETCTBEHHBIX, OJJHOCTOPOHHUX YIJIOB, JOKA3bIBATh
IIPU3HAKY NApAJJIEIbHOCTH JIBYX NPSIMBIX; TOKA3bIBaTh TEOPEMY O CyMME YITIOB TPEYTOJIbHUKA;
3HaTb , KAKOM yrojl Ha3bIBAeTCsl BHELIHUM YIJIOM TPEYToJIbHUKA; IPUMEHSTh IPU3HAKU
IPSMOYTOJIbHBIX TPEYTOJIbHUKOB K PELLIEHUIO 33/1a4; CTPOUTH TPEYTOJIbHUKH 10 TPEM JIEMEHTAM.



Jloncnot enadems Komnemenyuamu: o3HaBaTeIHLHON, KOMMYHUKATUBHOM, HH()OPMAIIMOHHON U
pedIIeKCUBHOM.

Cnocoowl pewuame cnedyroujue Heu3HeHHO-NPAKmu4ecKue 3a0auu: CaMoCcTosITeIbHO PUOOpETaTh
Y TIPUMEHSTh 3HAHWS B PA3JIMYHBIX CUTYAIHSX, paboTaTh B TPyIIax, apryMEHTUPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHUsI, YMETh CIIyIIAaTh JPYTHX, U3BJIEKATh Y4eOHYI0 HH(OPMAIHIO HA
OCHOBE COTIOCTAaBHTEIILHOTO aHAITN3a 00BEKTOB, TOJIL30BATHCS MPEJMETHBIM yKa3aTeleMm,
BHHHKHOHCﬂHCﬁ " CIIPaBOYHHUKOM JJIA HAXOKACHUA I/IH(l)OpMaL[I/II/I, CaMOCTOATCIBHO HeﬁCTBOBaTB B
CHTYAIIUSIX HEOIPEICIICHHOCTH TIPH PEIICHUH aKTYaJIbHBIX ISl HUX MTPOOJIEM.

TpeOoBaHusl K YPOBHIO NOATOTOBKY y4aluxcs 8 Kiacca

Honscul 3namv/nonumams:

HavanbHble TOHATHS U TEOPEMBI TEOMETPHH.

MHOroyrojapsHUKHU. OKPY>KHOCTb U KpyT. HarnsaHsle npecTaBiieHus 0 IPOCTPaHCTBEHHBIX
Tesax: KyOe, napaijenenurnese, npusMe, nupamue, mape, chepe, konyce, muusape. [Tpumepst
cedyenuil. [Ipumepsl pa3BepTok.

Tpeyronbauk. Teopema daneca. [logobue TpeyroabHUKOB; ko3 duuneHT noxodus. [IpusHaku
M0I00US TPEYTOILHUKOB.

Teopema IIudaropa. IlpuzHaku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC,
TaHTeHC ¥ KOTAHTE€HC OCTPOTO yIila MPAMOYTOJBHOTO TpeyroibHuKa 1 yriios ot 0° 1o 180°;
IIPUBENICHUE K OCTPOMY YTIIy.

3ameuaTesIbHbIE TOUKH TPEYTOJbHUKA: TOUKH [IEPECEUEHUS CEPEIUHHBIX EPIICHINKYIISPOB,
OUCCEeKTpUC, MEUaH.

YersipexyroabHuk. [lapamnenorpamm, ero cBoicTsa u npusHaky. [IpsMoyroiabHuK, KBaapar,
poMO, ux cBoiicTBa U NMpu3Haku. Tpaneuus, paBHOOeAPEHHAs TPaNECIHSL.

MHoroyrojasHUKHU. Beinmykisie MHOrOyroiapHUKU. CyMMa yIiloB BBIITYKJIOTO MHOTOYTOJIbHUKA.
BrincaHHbIe 1 ONMCaHHBIE MHOTOYTOJIBHUKH. [TpaBUIIBHBIE MHOTOYTOJIBHUKH.

Oxpy>kHOoCcTb U KpyT. Llentp, paauyc, nuametp. lyra, xopaa. LleHTpanbHbIN, BHMCAHHBIN YIOJ;
BEJIMYMHA BIIMCAHHOIO yTia. B3auMHoOe pacnonoxeHue NpsMonl U OKpyKHOCTH, IBYX
okpy»xHocTell. KacarenbHas v cekylasi K OKpy>KHOCTH, PaBEHCTBO KacaTeNlbHbIX, IPOBEIEHHBIX
U3 OTHOM TOYKU. MeTpruecKHe COOTHOLIEHUS B OKPY>KHOCTH: CBOMCTBA CEKYIIUX, KaCaTEIbHBIX,
XOpA.

OKpy’KHOCTb, BIIUCaHHAsI B TPEYTOJIBHUK, U OKPY>KHOCTb, OITMCAHHAsI OKOJIO TPEYTOJIbHUKA.
BrnincanHble 1 onMcaHHbIE YETHIPEXYTOJIBHUKY. BriMiCaHHbIE M OMMCAHHBIE OKPYKHOCTH
IIPABHJIBHOTO MHOTOYTOJIBHHKA.

N3mepenne reoMeTprudecKux BeIMUrH. JJIMHA TOMaHOW, IEPUMETP MPAMOYTOJIbHUKA.
ITonsTHE O MuIOLIa M MIOCKUX GUryp. PaBHOCOCTaBICHHbBIE U PABHOBEIIUKUE (PUTYPBHI.
[Tnomane npssmoyrosbHuKa. [1nomanes napamienorpaMma, TpeyrojabHUKA U TPaNCLUN.

CBs3b MEXTy IIIOIIASIMH ITOIOOHBIX QUTYP.

I'eomerpuueckue npeodpazoBanus. Cummerpus ¢uryp. OceBas U IEHTpaJIbHASI CAMMETPHH.
Jonsrcnvl ymems: N0Ib30BATHCA TEOMETPUUECKUM S3BIKOM JUIS OITMCAHMS IIPEAMETOB
OKpYKaloIlIero MUpa; pacro3HaBaTh T€OMETPUUECKUE (DUTYpPBI, pa3INyaTh UX B3aUMHOE
PacroIokKeHUe; N300paxkaTh TeOMETPUIECKHE (PUIYpBI, BBITOIHATH YEPTEKH MO YCIOBHUIO 33/1a4H;
OCYIIECTBIIATH MpeoOpa3oBanust GUryp. BeIUUCIATE 3HaUCHNS TEOMETPHUUECKUX BEITMYHH (IJIHH,
YIJIOB, TWIOMIA/EH),B ToM uncie s yrios ot 0° 1o 180°%; onpenensaTs 3HaUeHUS
TPUTOHOMETPUYECKHX (PYHKIUH 110 33JaHHBIM 3HAYEHUSIM YTJIOB; HAXOAUTh CTOPOHBI, YTIIBI U
IUIONIAIA TPEYTOJIBHUKOB, JUIMHBI JIOMAHbIX, YT OKPY>KHOCTH, IUIOLIAIed OCHOBHBIX
reoMeTpHUYECKUX (HUTYp U QUTyp, COCTABICHHBIX U3 HUX.

Pemate reomerprdeckue 3ajauu, ONMpasich Ha U3yYCHHbIE CBOMCTBA (UTYp M OTHOIIECHUI
MEX/1y HUMH, IPUMEHSISI TOTIOJTHUTEIbHbIE TOCTPOEHUS, aIreOpandecKuii anmapar,
cooOpakeHus cuMMeTpHd. [IpoBOIUTE JOKa3aTeNbHbIE PACCYKACHUS IIPU PEIICHUH 3a/1a4,
HCIIOJIb3YS U3BECTHBIE TeOpeMBI. PemaTh npocreiiniye niaHUMETpUUYECKUE 3a/1a4U B
IIPOCTPAHCTBE.



Honsrcnbl 6nadems komnemenyuamu: yieOHO-I03HABATEILHON, IEHHOCTHO-OPUEHTUPOBAHHOI,
pedekcuBHON, KOMMYHUKAaTUBHON, HHPOPMAIIMOHHOM, COLIaIbHO-TPYI0BO.

Hcnonv3oeams npuodpemennsle SHAHUA U YMEHUA 6 NPAKMUYECKOUl 0esAmeNbHOCIU U
no6ceOnesH oIl Heu3nu: U1 ONIMCAaHNs PEAIBHBIX CUTyallui Ha SI3bIKE TCOMETPHH; PACUETOB,
BKJTIOYAIOLIUX MPOCTEHIIINE TPUTOHOMETPUUECKHE (POPMYIIBL; peIlIeHUsI TEOMETPUUIECKHX 3a71ad C
VCTIIOJIb30BAHNEM TPUTOHOMETPUH. PerIeHnst MpakTHYeCKnX 3a/1a4, CBSI3aHHBIX C HAXO0XKICHUEM
reOMETPUYECKUX BEJIMYMH; TOCTPOEHUI F€OMETPUUECKUMH HHCTPYMEHTAMH (JIMHEHKA, YTOJIBHUK,

LUPKYJIb, TPAHCIIOPTHD).

TpeboBanus K ypoBHIO NOATOTOBKH ydyammxcs 9 kiacca

Honsicuvt 3namv/nonumams:

Crnenyroniye NOHATHS : BEKTOP, CyMMa U Pa3HOCTh BEKTOPOB; IPOU3BEJCHUE BEKTOpa Ha
YHUCJIO, CKAJIIPHOE MPOM3BEICHNE BEKTOPOB; CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC; TeopeMa
CHUHYCOB M KOCHHYCOB; PEIIEHUE TPEYrOJbHUKOB; COOTHOIIIEHHE MEKTy CTOPOHAMH U YTJIAMH
TpeyronbpHuKa. Onpeaenenne MHOTOYTOJIbHUKA; (DOPMYJIBI ITTUHBI OKPY>KHOCTH, TIIOMIATH
Kpyra; CBOMCTBa BIIMCAHHON U ONMMCAHHOW OKPY>KHOCTH OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA;
TTOHSTUE ABUKEHUS Ha TUIOCKOCTH: CHMMETPHSI, TapajlIeTbHbBIN IEPEHOC, TTOBOPOT.

JlonstcHol ymems: 110JIb30BaThCSl TEOMETPUUECKUM SI3IKOM JJIs1 ONTUCAHMS IPEAMETOB
OKPY’KaIOIIIET0 MUPA; Pacrio3HaBaTh TEOMETPHUECKUE (PUTYPBI, pa3InyaTh UX B3aMMHOE
pacronoKeHue; n300paxxaTth reoMeTpudeckre (GUryphl; BBIMOIHATH YEPTEKH 10 YCIOBHUIO 3a/1a4H;
OCYIIECTBIIATH MpeoOpazoBanusi puryp. PacrosHaBaTh Ha yepTexax, MOACTSIX U B OKPY>KAOIIEH
00CTaHOBKE OCHOBHBIE IMPOCTPAHCTBEHHBIE TeJNa, N300pakaTh UX; B IPOCTEUIIINX CITy4asiX CTPOUTH
CCUEHUSI U Pa3BEPTKH MPOCTPAHCTBEHHBIX Tell. [[poBOANUTE orepalini Hajl BEKTOPaMH, BBIYHUCIISITH
JUIMHY ¥ KOOPJIMHATHI BEKTOPA, YTOJI MEX/y BEKTOpaMH. BIUUCIIATH 3HaUEHUS] TEOMETPUYECKUX
BEJIMYMH (JIUH, YIIIOB, IUIOMAel, 00beMOB); B ToM uncie: 11 yrios ot 0° 1o 180° onpenensats
3HAYEHHS] TPUTOHOMETPUIECKHUX (DYHKIUH M0 3HAYSHHUIO OJJHOM U3 HUX; HAXOJUTH CTOPOHBI,
YTJIBI ¥ TUIOIIAIA TPEYTOIBHUKOB, JUTMHBI JIOMAHBIX, TyT OKPY>KHOCTH, TUIOMIAZCH OCHOBHBIX
reOMeTpUYECKUX GUTyp U GUTYP, COCTABIEHHBIX U3 HUX. PeIIaTh T€OMETPUIECKHE 3a/1a4H,
OMHPAasICh HA M3yUYCHHBIE CBOMCTBA (DUTYpP U OTHOIICHUN MEXKTy HUMH, IIPUMECHSISI
JIOTIOJTHUTENBHBIE TIOCTPOSHUS, aNreOpaniecKuil U TPUTOHOMETPUUECKHI ammapar, CHMMETPHIO.
[IpoBOAUTH TOKA3aTeNbHBIC PACCYKIACHUS TIPH PEIICHUH 3a/1a4, UCTIOJIb3YsI H3BECTHBIE TEOPEMBI;
pemars NpocTerIIne TUIAHUMETPUYECKHE 3a]a4l B IPOCTPAHCTBE.

Jonoicnbl e1adems Komnemenuuamu:

- uH(pOPMAIIMOHHON;

- KOMMYHUKAaTHBHOW;

- MaTeMaTUYEeCKOH, M0JIpa3yMEBAIONICH, UTO yUyalllecs: yMEeIT UCII0JIb30BaTh
MaTeMaTU4YeCKHe 3HAHUs, apuhMETUUECKHUM, anreOpandecKuil armapaT 11t ONMUCAHUS U
pelieHus mpodiieM peanbHOU KU3HU, TPAMOTHO BBIMIOJIHATH AITOPUTMUYECKHE
MpEANUCAHNS U MHCTPYKIIMH HAa MAaTeMaTHIECKOM MaTepHalie, oJIb30BaThCs
MaTeMaTH4eCKUMU (HOpMyIaMH , TIPUMEHSTh TPUOOPETECHHBIE areOpanvecKue
npeoOpa3oBaHus M PYHKITMOHATBHO-TpaUecKue mpeICTaBICHUS JIJIsl OTIMCAHUS U aHAJIM3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIIUX B OKPY’KAIOIIEM MHUPE U B CMEKHBIX MpeAMETax;

- CONMAJIbHO-JTMYHOCTHOM, MOAPa3yMEBAIOIICH, YTO yUAIIUECs BIAICIOT CTHIIEM MBITIUICHHUS,
XapaKTepPHBIM JI1 MATEMATHKH, €T0 a0CTPAKTHOCTHIO, I0KA3aTeIHHOCTHIO, CTPOTOCTHIO,
YMEIOT MMPUBOJUTH apTyMEHTUPOBAHHBIC PACCYKICHHUS, JIEIaTh JIOTHUYECKHE 000OCHOBAaHHBIC
BBIBO/IbI, POBOAUTH 000OIIEHHUS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, SKCTICPUMEHTA, BBIIBUTATh THUIIOTE3bI, ICHO U TOYHO BHIPAYKATh CBOW MBICIIH B
YCTHOM U MMCbMEHHOW peuu;

- oOIIEKyIBTYpPHOH, MOIPa3yMEBAIOIICH, UTO yUaIIHeCs TOHUMAOT 3HAYNMOCTh MaTeMaTUKH
KaK HEOThEMJIEMOM YacTH 00IIeYeNIOBEYeCKON KYJIbTYpPhI, BO3ICHCTBYIOIICH Ha ApyTHE
00J1aCTH KyJIBTYpHbI, IOHUMAIOT, 4TO (POpMATTLHBIN MaTEMAaTHYECKUH arrapaT co3aH 1
Pa3BUBAETCS C LEIbIO0 PACCIIMPEHUS] BO3MOXKHOCTEN €ro MPUMEHEHHUSI K PEIICHUIO 3a/1a4,



BO3HMKAIOIIUX B TCOPUU U MIPAKTUKE, YMEIOT YMECTHO UCIIOJIb30BAaTh MaTEMAaTUYECKYIO
CHUMBOJIUKY;

- IPEIMETHO-MHUPOBO33PEHYECKOH, IIOAPA3yMEBAIOLICH, UTO YUYalIeCs IOHUMAIOT
YHUBEPCAIbHBIN XapaKkTep 3aKOHOB MATEMATHYECKOM JIOTHKH, IPUMEHUMBIX BOBCEX
00J1aCTAX YeJIOBEYECKOH eATeIbHOCTH, BIIA/ICIOT IPUEMAaMU IOCTPOCHHUS U UCCIIEJOBAHUS
MaTeMaTUYeCKUX MOJEIIEH MPU PEIICHNHN MTPUKIIAHBIX 3a/1a4.

Hcnonvsoeams npuodpemennsle SHAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCIU U
Nn06CceOnesH oIl Hcu3Hu: U ONTMCAaHNS PEAIBHBIX CUTyallui Ha SI3bIKE TCOMETPHH; ISl PACYETOB,
BKJTIOYAIOLIUX MPOCTEHININE TPUTOHOMETpUYECKHE (POPMYIIBL; TPH PEILICHUH T€OMETPUIECKHUX 3a1a4
C UCIIOJIb30BAaHUEM TPUTOHOMETPUU; JUISl PEILICHHSI TPAKTUYECKUX 337144, CBA3aHHBIX C
HaX0KJICHUEM FeOMETPHUUECKUX BETMYHH (MCIIONb3Ys IIPU HEOOXOAMMOCTH CIIPABOYHHUKU U
TEXHUUYECKHE CPE/ICTBA); IPU MOCTPOESHUH T€OMETPUUECKUMU MHCTPYMEHTaMU (JIMHEHKa, YTOJIbHIUK,

LUPKYJIb, TPAHCHIOPTHP).

Cooeporcanue Kypca zeomempuu 6 7-9 Knaccax

BekTopsl H KOOPAMHATHI HA INIOCKOCTH

BekTopbl

[TonsiTHe BekTOpa, ACHCTBUS HaJ BEKTOpaMH, MCIOJIB30BaHUE BEKTOPOB B (DU3HKE, pa3iodiceHue 6eKmopa
Ha cocmasnaujie, CKalApHoe npouzseoeHie.

Koopaunatel

OCHOBHBIE TOHATHS, KOOPOUHAMbBL 8eKMOpd, paccmosiHue mexcoy mouxkamu. Koopounamwei cepedunuvl
ompeska. Ypasnenus gueyp.

IIpumenenue 6exmopos u KOopouHam O pewenus NPOCMeUuuUx 2eoMempudeckux 3a0ay.

HcTropusa mateMmaTuKU. I'eomerprueckne GpUrypbl

@urypel B reOMeTpHH U B OKPY/KAI0LIEeM MHpe

I'eomerpuueckas ¢purypa. PopMupoBaHue NpeICTaBICHUH O METAPEIMETHOM MTOHSATHU «(DHUTYPa».

Touka, TUHASA, OTPE3OK, MpsiMasi, Iy, JIOMaHas, IJIOCKOCTb, YToj, OMCCEKTpHCca yIila U €e CBOWCTBA, BUJIBI
YTJI0B, MHOTOYTOJIEHUKH, KPYT.

OceBasi cuMMeTpusi reomeTpudeckux Guryp. LleHTpanbHas CHMMETpHs TeOMETPHUECKUX (DUTyp.

MHOroyroJbHUKH

MHOroyromsHUK, €ro JJIEMEHTHI W €ro CBOMCTBa. Pacro3HaBaHHE HEKOTOPHIX MHOTOYTOJBHHKOB.
Buinyknvie u nesvinyxivie mHo2oy2onbHuxy. IIpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsauku. BricoTa, MeamaHa, OWCCEKTpHCa, CpeHSS IHHHA TPEYTOJNbHUKA. PaBHOOEIpeHHBII
TPEYTOJIbHUK, €r0 CBONCTBA U MpHU3HAKU. PaBHOCTOPOHHMI TpeyronbHUK. [IpsMOYyrojpHBIN, OCTPOYTOIbHBIH,
TyNOYTOJbHBIN TpeyroabHUKH. BHemHue yrasl Tpeyronsauka. HepaBeHCTBO TpeyronbHHKa.

YerbipexyronbHuky. IlapamnenorpamMm, pomO, MpSMOYrojbHUK, KBajpar, Tpamnenusi, paBHOOEIpeHHas
Tpanenusi. CBOWCTBA M MTPU3HAKH MTapajuIesiorpaMMa, poM0a, MpsIMOyToJIbHUKA, KBapaTa.

OKpY:KHOCTB, KPYT

OKpYXHOCTb, KPYT, UX JIEMEHTHI U CBOWCTBA; [IEHTpaIbHBIC U BIUCaHHBIEC YIibl. KacatensHas u cexywas
K OKPYXKHOCTH, UX C60ticmea. BIUCaHHbBIE U ONHCAHHBIE OKPYXKHOCTH JUIsl TPEYTOJIBHUKOB, Yemblpexy20abHUKOS,
NpAUNILHBIX MHO20Y20]IbHUKOS.

I'eomeTpuyeckue purypol B npocTpaHcTse (00beMHbIE Teja)

Mnozoepannux u eco anemenmol. Hazeanus MHO202pAHHUKOS C PA3HBIM NONONCEHUEM U KOAUYECMBOM
epanetl. [lepBUuHbIE TIPECTABICHHS O IMPAMUJIE, apallleienunesae, npusme, chepe, mape, HWIMHAPE, KOHyCce, HX
2JIEMEHTaxX U MPOCTEHIINX CBOWCTBAX.

OTHoleHus

PagencrBo ¢uryp

CBoOICTBA PaBHBIX TPEYTONBHUKOB. [IpU3HAKH PaBEHCTBA TPEYTOJbHUKOB.

IMapannenbHOCTh NPAMBIX

[Ipr3Haku n cBOWCTBa NapayuIeNIbHBIX IPSAMBIX. Akcuoma napainersnocmu Esxnuoa. Teopema Daneca.

IlepnenauKyJIsipHbie NpsIMbIe

IIpsamoit yron. Ilepnenmukymstp k mnpsamoil. Haxnonnas, npoekuus. CepeaMHHBIH NEPHEHIUKYIAP K
otpesky. Ceoticmea u npusHaxu nepneHouUKyIApPHOCTIIL.

Ilooobue

IIponopyuonansrvie ompesxku, nooobue gueyp. Ilooobnvie mpeyeonvruxu. Ipusnaxu nodobus.

B3anMHoe pacmoJioKeHue TIPSMON M OKPY>KHOCTH, 08X OKPYHCHOCHIELL.

H3mepenns ¥ BbIYUCTICHUS

Beauunusi

Ionstne Benuuuubl. Jnuua. M3mepenune nnauebel. EgusHunsl usMmepeHus UmHbl. Benuumna yria.
I'panycHas mepa yria.



TTonsTHEe O TIOmMAAM TUTOCKOW (GUTYpHI U ee cBoiicTBax. M3mepeHue tuiomianeil. EnuHUIBI H3MEpeHus
TUTOIIAIH.

IIpencraBnerne 06 oObeMe 1 ero cBoiicTBax. M3mepenune oobema. EMuHAIIEI H3MepeHus: 00beMOB.

H3mepenns ¥ BbIYUCTICHUS

WHCTpyMEHTBI AJIs1 M3MEPEHUH M TTOCTPOCHU; M3MEPEHHE M BBIYKMCIEHHE YIJIOB, JIMH (PaccTOSHUMN),
wromanei. Tpuronomerpuyeckne GyHKIMN OCTPOrO yIJIa B PSIMOYTOJILHOM TPEYTOJbHUKE Tpuconomempuieckue
@yukyuu mynoeo yena. BplUMCIEHHE DIIEMEHTOB TPEYrOJbHUKOB C HCIOJNB30BAHUEM TPUTOHOMETPHYECKUX
cooTHoureHn. PopMyIIbl IIOMIAAN TPEYTONIbHHUKA, TapajuIeIorpaMMa U €ro YaCTHBIX BHUIOB, (POPMYJIBI JJIMHBI OK-
pyxHOCTH W miomaau kpyra. CpaBHeHue W Bblukcienue muiomanei. Teopema [lTudaropa. Teopema cumycos.
Teopema KocuHycos.

Paccrosinns

Paccrosane Mexxay Toukamu. PaccTosiHEe OT TOUKH 10 IpsMon. Paccmosinue mexcoy gueypamu.

I'eomeTpuyeckne MOCTpoeHNs

I'eomeTprueckre OCTPOSHUS ISl HILTIOCTPALIMH CBOMCTB T€OMETPHIECKUX (UTYD.

MHCTpyMeHTB! A7 MOCTPOEHUH: LUPKYNb, JIMHEHKa, YTOdbHUK. [Ipocmeiiuiue nocmpoenus yupkyiem u
JUHEUKOU: NOCmpoeHue OUCCEKMPUCH yeld, NePRneHOUKYIAPA K RPIMOT, Yaid, paeHo20 OaGHHOMY,

Ilocmpoenue mpey2016HUKOG NO MPeM CIMOPOHAM, 08YM CHOPOHAM U Y2y MeJHCOy HUMU, CIMOPOHE U 08YM
npUReNcauuM K Heil Y2adm.

Henenue ompesxa 6 0anHom omHoueHuuU.

I'eomeTpuueckue npeodpazoBaHus

IIpeodpa3zoBanus

[Nonstre npeobpazosanus. [IpencraBienye o MeTanpeIMETHOM MOHATHU «Ipeodpa3oBanuey. [1o0obue.

JIBrkeHus1

OceBasi M IEHTpPaJIbHAsT CUMMETPUS, NOBOpOmM U napaiieivhviil nepenoc. Kombunayuu oeusicenuti Ha
NJIOCKOCMU U UX CBOLICMEA.

Bosnuknogenue mamemamuxu xax Hayku, smanvt ee passumus. OCHO8Hble paA30enbl MAMEeMAMUKU.
Buioarowueca mamemamuku u ux 6x1ao 6 pazsumile HayKu.

becrkoneunocme mmooicecmea npocmuix uucen. Yucia u Onumbl ompeskos. Payuonanvhvle uucia.
Tompebrnocme 6 uppayuonansueix uuciax. Llxona IHugazcopa

3apoorcoenue aneebpor 6 Heopax apupmemuxu. An-Xopesmu. Posxcoenue 6yxkeennot cumgonuku. I1. @epma,
@. Buem, P. Jlexapm. Hcmopus éonpoca o HaxodicoeHuu Gopmyn KOpHel aneedbpaudecKux ypasHeHull cmenexetl,
borvuux uemvipex. H. Tapmanws, /[c. Kapoano, H.X. Abenv, D. 'anya.

Ilosgnenue memooa KoopouHam, HNO360NAIOWES0 NEPeBOOUMb 2eoMempuieckie 00beKmbl HaA A3bIK
aneeopul. Iloasnenue epaghuxos pynxyuil. P. [Jexapm, I1. @epma. [Ipumepsi pasiuuusix cucmem KOOPOUHAM.

3adaua Jleonapoo I[luzanckozo (Qubonauuyu) o kpoaukax, yucia Pubonauuu. 3adaua o0 WAXMAMHOU
docke. CX00umMocms 2eoMempuieckoll NPoepeccuu.

Hcmoxu meopuu eepoamuocmeii: cmpaxogoe oeno, azapmmuvie uepwl. 11. @epma, B.Ilackans, A. bBepuyniu,
A.H.Koamozopos.

Om szemnedenus k eeomempuu. Ilugpazop u eco wkona. @anec, Apxumeod. Ilnamon u Apucmomens.
Ilocmpoenue npasunvHvlx MHO20y2onbHUK08. Tpuccekyus yena. Keadpamypa xpyea. Yoeoenue xyba. Hcmopus
yucna wr. 3onomoe ceuenue. «Hauanay Esxnuoa. JI Dinep, H.U.Jlobauescrkuil. Ucmopus nsamozo nocmyiama.

Teomempus u uckyccmeso. I'eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOWE20 MUpQ.

Acmpornomua u ceomempua. Ymo u xax ysnanu Aumaxcazop, Spamocghen u Apucmapx o pasmepax JlyHet,
3emau u Connya. Paccmosanusi om 3emau 0o Jlynet u Coanya. Hsmepenue paccmoanus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. HHU. Jlobauesckuii, 11.J1 Yebviues, C.
Kosanescras, A.H. Koamozopos.

Mamemamuxa ¢ pazsumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HABU2AYKUX HAVK, pa3eumue
poccuiickoeo ¢roma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviut.

Onucanue MaAaTEePUAIBHO-TEXHUIECCKOTO o0ecrneueHus Oﬁpa30BaTeJIl)HOFO

nmpomuecca.
Jnst peanmzanyy nieelt v 3a1a4 00y94eHHst MaTeMaTHKe 110 JaHHOH mporpammMe ucnonbdyercss YMK :

1. Teomerpus. CoopHuK pabodux mporpamm. 7 — 9 Kaacchl: Hocobue s yuureneil 001eo6pazopaTebHbIX
opraHu3zaiii / aBTop-cocraBurens T.A. bBypmuctposa. — M.: IIpocBemenne, 2013

2. Yuebuuk. ['eomerpust: 7 — 9 ki / JI. C. AranacsH, B. ®@. Byry3os, C. b. Kagomies u ap. — M.: [Ipocemenue,
2014.

3. Pabouas terpans no reomerpun: 7 kiacc: k yueOnuky JI.C. AranacsiHa u ap. «['eomerpust 7 — 9 kiacce /
I0.A. I'na3kos, I1.M. Kamaes. — M.: 3narenscTBO «OK3ameny, 2014



4. KontpombHble paboThI 1o reomMeTpun: 7 kiacc: k yuebnuky JI.C. Atanacsna u ap. «I'eomeTpus 7 — 9 kimaccb»
/ H.b. MenbaukoBa. — M.: U3paTenbctBo «Ok3ameny, 2014
5. Tects! mo reomerpun: 7 kiace: k yueOuuky JI.C. Aranacsaa u np. «['eomerpust 7 — 9 ximaccsn» / A.B. @apkos.
— M.: UznarensctBO «OK3amen», 2014
6. lnnakTrdyeckue MaTepuasl o reomerpun: 7 kiacc: K yaeOHuky JI.C. AranacsHa u np. «I'eomerpust 7 — 9
knaccel» / H.b. MenpauKkoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3aMen», 2014
7. Pabouas TeTpajs mo reomeTpun:8 kiacc: k yueonuky JI.C. Aranacsia u np. «['eomerpust 7 — 9 ximaccon /
10.A. TI'na3kog, I1.M. Kamaes. — M.: U3narenscTBo «OKk3ameny», 2015
8. KonTposeHsie paboTsl o reoMeTpun: 8 kinacc: K yueOHuKy JI.C. Aranacsaa u np. «I'eomerpust 7 — 9 ximacce»
/ H.b. MenbaukoBa. — M.: U3gaTenscTBo «OK3ameny, 2015
9. Tects! o reomerpun: 8 kinacc: k yueOHuky JI.C. Aranacsaa u np. «['eomerpust 7 — 9 ximaccsn» / A.B. @apkos.
— M.: U3narensctBO «OK3amen», 2015
10. IngakTHaecKre MaTepraibl o reoMeTpur: 8 kinacc: K yueonuky JI.C. Aranacsiaa u ap. «I'eomerpust 7 — 9
knaccel» / H.b. MenpankoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3amen», 2015
11. . Pabouas terpans o reomerpun: 9 xiacc: k yueonuky JI.C. Aranacsina u ap. «['eomerpust 7 — 9 kiacce» /
10.A. I'na3kos, I1.M. Kamaes. — M.: M3narenscTtBo «Ok3ameny», 2016
12. KonTposbHbIe paboThI 110 reoMeTpuu: 9 kiacc: k yuebuuky JI.C. Atanacsaa u np. «I'eomerpus 7 —9
kimaccel»y / H.B. MenpaukoBa. — M.: M3natensctBo «Okx3amen», 2016
13. Tectol o reomerpun: 9 knacc: k yaeouuky JI.C. AtanacsHa u ap. «I'eomerpus 7 — 9 kmacee» / A.B.
®apkos. — M.: UzparenscTBo «OKk3amen», 2016
14. lngakTHuecKue MaTepraibl o reoMeTpun: 9 kinacce: k yaeonuky JI.C. Aranacsina u ap. «['eomerpust 7 — 9
kiaccel»y / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: M3garenscTBO «OK3aMen», 2016
15. Pabouas nporpamma k yueOHuKy JI.C. Artanacsna, B.®. byry3oBa. u np. 7-9 kiaccel: yueOHOe mocodue s
o0meobpa3zoBarenbHbIX opranuzanmii/B.@.byty3os. M.: [Ipocsemenue, 2016.
16. Pabouas mporpamma mo reomerpun k YMK JIL.C. Atanacsua, B.®. Byrysosa. 7-9 kmaccel /CocTaBUTENIb
I"'1.Macnakosa. M.: Bako, 2014.
17. Paboume mporpammel no yudeOnmkam JI.C. Artanacsna, B.®D. Byry3oBa. m mp. 7-9 kmaccel. - Bomrorpan:
Vuurens, 2012
18. PabunoBuu E. M. 'eomeTpust Ha roToBBIX depTexkax. 7-11 kmaccesl/ Ilpocsemenue, 2013.

Jlist peanuzanuy nesel u 3a1a4 00y4eHHst MaTeMaTHKe 10 JaHHOH MPOrpaMM TaK e MOTYT IPHUMEHSTHCS
MeIuapecypcsl 10 OCHOBHBIM TeMaM nporpammsl. [lpu peanuzanuu nporpaMMel IPUMEHSIFOTCS TAaK JKe
NearoruueckKrue TeXHOJIOTUH: TeXHONIOT s AU depeHIInaIbHOr0 00yYeH s, INYHOCTHO-OPUEHTHPOBaHHAS
Texuojorus, UKT.

K Texamgecknm cpenctsam o0ydeHHsI, KOTOpbIe MOTYT 3P (QEKTHBHO HCIOIB30BATHCS HAa YPOKAaX MaTeMaTHKH,
OTHOCSITCSI KOMIIBIOTEP, HU(PPOBOI (oTOoaNapaT, HHTEpaKTUBHAS J0CKa U Jp.

ITepeyeHb pabOT IPHU UCIIOTH30BAHUN KOMITBIOTEPA!

—TIOMCK JOTIOJIHUTENbHON nHpopManuu B ViHTepHeTE;

— CO3JaHUe TEeKCTa J0KJIAMa;

— 00paboTKa JaHHBIX TPOBEJCHHBIX MATEMaTHIECKIX UCCIIEIOBAHMIA,

— CcO3/1aHKe MYJIbTUMEIUHHBIX MPe3eHTalUi (TEKCTOB C pUCyHKaMu, GoTorpadusiMu  T.1.), B TOM YHCIE AJIs
MIPEICTaBICHUS PE3yIbTAaTOB UCCIEIOBATENBCKOM 1 IPOCKTHOM NS TETHHOCTH.

[Tpu ucmionp30BaHIK KOMITBIOTEPA yUaIIuecs IPUMEHSIOT ITOTydeHHbBIe Ha YPOKaxX HHPOPMATHKA
WHCTPpyMEHTAIbHBIC 3HaHUS (HAIpHIMEp, YMEHHUS padoTaTh ¢ TEKCTOBBIMH, Tpa(uuecKIMN pelakTOpaMH U T.J1.), TEM
CaMbIM Y HEX (QOPMHUPYETCS TOTOBHOCTB ¥ IIPUBHIYKA K MIPAKTHICCKOMY IPUMEHEHUIO HOBBIX HH()OPMAITHOHHBIX
TexHonorui. TexHuueckne cpeIcTBa Ha YpoKax reOMETPUH IIHUPOKO NPUBIICKAFOTCS TAKXKE TIPH OATOTOBKE
MIPOEKTOB (KOMIIBIOTED).

Y4eOHbIX MOco0us ISl YUAIIUXCS:
1.I'eomerpus 7-9 YueOnuk amst o0meodpazoBaTenbHbIX yupexaenuit/ JI.C. Atanacss u ap. M. Ilpocsenenne,
2013.
2. 3uB B.I'. 'eomeTpus Jlunakruyeckue mMarepuansl. 7 kiacc / b.I'. 3us, B.M. Meiinep. M. [Ipoceemienne, 2013
3. 3uB b.I'. 'eomerpus Jumakrndeckue marepuainsl. 7 knace / b.I'. 3us, B.M. Meiinep. M. Ilpocsemenue, 2013
4. Mumienko T.M.. I'eomerpus. Tematrueckue tecthl. 7 kiaace/ T.M. Murienko, A.J[. biunkos. M.: IIpoceemnienue,
2013.
5. PabunoBng E. M. T'eomeTpust Ha TOTOBBIX depTexax. 7-11 xmaccsl/ IlpocBemenue, 2013.
3uB b.I'.
6. 'eomerpus [Iunakrnueckue marepuansl. 8 kinacce / b.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013
7.3uB B.I'. T'eometpus JJunakruueckue marepuainsl. 8 kiace / b.I'. 3us, B.M. Meiinep. M. IIpocsenienue, 2013
8. Mumenko T.M.. 'eometpusi. Temaruueckue Tecthl. 8 kinace/ T.M. Mumenko, A.Jl. bauakos. M.: [IpocBenienue,
2013.
9.I'eomerpus Junaktrueckue Matepuaisl. 9 kiacc / B.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013



10. 3uB B.I". 'eomerpust Aumaktrueckue Matepuaisl. 9 kiace / B.I'. 3us, B.M. Meiinep. M. IIpocserienue, 2013
11. Mumienko T.M.. 'eomerpusi. Temarnueckue tectsl. 9 knace/ T.M. Mumenko, A./l. binakos. M.:
[Ipoceemenwne, 2013.
12. PaGouas terpaap o reomerpun: 7 kiacc: k yueOnuky JI.C. AtanacsHa u ap. «'eomerpus 7 — 9 xkmaccen» / F0.A.
I'mazkos, [1.M. Kamaes. — M.: M3naTenscTBO «OK3amen», 2014

13. KonTpombHble paboTsl 10 reomeTpuu: 7 kiacc: K yueOHuky JI.C. AranacsHa u np. «I'eomerpust 7 — 9
knaccel»y / H.B. MenbaukoBa. — M.: M3natenbcTBo «OK3amen», 2014

14. Tectsl o reomeTpun: 7 kiacc: K yueOHuky JI.C. Aranacsina u ap. «I'eomerpus 7 — 9 knaccs» / A.B.
®apxos. — M.: UznatenbeTBo «Ok3ameny, 2014

15. JIlunaktudeckre MaTepualbl o reomeTpun: 7 kiace: Kk yueonuky JI.C. Atanacsua u ap. «I'eomerpus 7 — 9
knaccel» / H.b. MensankoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3aMen», 2014

16. PabGouas terpaap mo reomerpun:§ kiacc: k yaeonuky JI.C. AtanacsHa u ap. «I'eomerpus 7 — 9 kmaccen /
I0.A. I'na3kog, [1.M. Kamaes. — M.: UznarenscTBo «OKk3ameny, 2015

17. KonTponbHble paboTsl 1o reomerpuu: § kiacc: K yueOHuky JI.C. AranacsHa u np. «I'eomerpust 7 — 9
knaccedy / H.B. MenbaukoBa. — M.: U3natenbetBo «Ok3amen», 2015

18. Tectsl o reomerpu: 8 kiacc: K yueOHuky JI.C. Aranacsina u ap. «I'eomerpus 7 — 9 knaccs» / A.B.
®apkoB. — M.: UznatenberBo «Ok3amen», 2015

19. lunaktudeckre MaTepuaisl o reomerpun: 8 kiacce: k yueonuky JI.C. Atanacsua u ap. «I'eomerpus 7 — 9
knaccel»y / H.b. MensankoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3amen», 2015

20 . PabGogas Terpanp no reomerpun: 9 kiacc: k yueOnuky JI.C. Atanacsua u np. «I'eomerpus 7 — 9 ximaccen» /
I0.A. T'na3kos, [1.M. Kamaes. — M.: UznarenscTtBo «Ok3ameny», 2016

21. KonrponbHble paboThl 1o reomerpun: 9 kiiace: kK yueonuky JI.C. Atanacana u np. «['eomerpus 7 — 9
knaccel»y / H.B. MenbaukoBa. — M.: M3natenscTBo «OK3aMen», 2016

22. Tectsl o reomeTpun: 9 kinacc: k yueOHuky JI.C. Aranacsina u ap. «I'eomerpus 7 — 9 knaccs» / A.B.
®apkoB. — M.: UznatenbeTBo «Ok3amen», 2016

23. JlumakTidyeckue MaTepuasl mo reomeTpun: 9 kiacc: Kk yueouuky JI.C. Aranacsua u ap. «['eomerpus 7 — 9
knaccel» / H.b. MensankoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3aMen», 2016

Ilepeuens UHTEpHET pecypcoB, Hu(poBbie 00pa30BaTeJbHBIX PECYPCOB M APYIUX 3JIEKTPOHHbIX
HHPOPMALTUOHHBIX HCTOYHUKOB:

1.I{udpossie obpazoarensHbie pecypebl (LIOP) k yueOHuKam u3narenscTBa "MHeMo3rHa" Mpe/icTaBlIeHbI Ha caiiTe
http://school-collection.edu.ru/

2. www.math.ru. IHTepHeT - moaaepKKa yuuTeneil MaTeMaTuK1, MaTePUaIIbl 4TSl yPOKOB, O(UIMANIbHBIC
JIOKyMeHTbl MHUHHUCTEpCTBa 00pa30BaHMs M HAyKH, HEOOX0AUMBIE B padoTe.
3. www.it-n.ru. CeTh TBOPYECKHUX YUHUTEICH.

4. www.etudes.ru. Maremarnueckue 3Tio/ibl. Ha caiiTe npeicTaBieHbl 3TI0/Ibl, BHITOJIHEHHBIE C HCIIOJIb30BaHUEM
COBpPEMEHHOW KoMIbloTepHOH 3D-rpaduku, yBiekarelbHO 1 HHTEPECHO PACCKa3bIBAIOLINE O MaTEMaTHKE U e
MIPUIIOKEHUSIX.

5. www.problems.ru. ba3a naHHBIX 3a1a4 10 BceM TeMaM LIKOJILHON MaTeMaTuKu. 3aja4u pa3OuThI 10 pyOpHKaM
cTerneHn ciuoxxHocTH. Ko BceM 3a1auaM MPUBEICHBI PELICHMS.

6. www.golovolomka.hobby.ru. T'onoBomoMkm it yMHBIX Jroeii. Ha caiite MO>KHO HaliTH MHOTO 33124
(Jloruyeckux, Ha B3BELUIMBAHUS U JIp.), BAPHALMK HA TeMy KyOuka PyOuka, anekTpoHHBIE BepcuH KHUT P.
Cwmammuana, M. lapaaepa, JI. Kapposna, BeneHus 3aHsITHi, mprieMax paboThI HA YpOKax.

7. www.college.ru/mathematics. Maremaruka Ha noptane «OTKPBITBIH KOJUIEIXK ». MOXXHO HAWTH y4eOHbIH
Marepuall 110 pa3JIMuHbIM pa3jenaM MaTeMaTHKH.

8. www.int-edu.ru. MIHCTUTYT HOBBIX TexHoJOTHil. Ha caliTe MOXKHO 03HAKOMHUTBCS C IPOYKIUEH, TpejiaraeMon
Wucruryrom, Hanpumep, nporpamMmmamu «JKuBasi craructuka», « ABrol pad», pasBuBatoie-o0yyaromniei
HACTONBHOW UTpoit «lonu u npodbm» u ap.

9. school-collection.edu. Exnnas xomrekius nudpoBbIX 00pa30BaTENbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit n3garenscrsa «IIpocBemenne» (pyopuxa «MaremaTHka)

11. http:/www.drofa.ru. Caiit uznarenscta JIpoda (pyOpuka «MaremaTrka)

12. http://www.center.fio.ru/som. Meroauyeckne peKOMEHAAMH YIUTEII0- IPEAMETHHUKY (IIPEACTaBIICHBI BCE
LIKOJIBHBIE TIPEAMETHI). MaTepualisl It CaMOCTOSTEIbHON pa3paboTKy NpO(MIBHBIX P00 U aKTUBHU3ALUH
npoiiecca 00y4eHHs B CTaplleil mKoe.

13. http:/www.edu.ru. IleHTpasbHbIi 00pa30BaTENbHBII TOPTAN, CONEPKUT HOPMATHBHBIE JOKYMEHTBI
MuHucTepCcTBa, CTAaHAAPTHI, HHYOPMALHIO O IPOBEACHUE IKCIIEPUMEHTA, CEpPBEp MHPOPMANMOHHOH MOAIEPKKH
EnuHOTro rocynapcTBEHHOTO 5K3aMEHa.

14. http://www.legion.ru. CaiitT u3garenascrBa «JIernon».

15. http://www.intellectcentre.ru. Caiit m3natenscta «HTEmIEKT-LIeHTpY, TIe MOKHO HAWTH y4eOHO-
TPEHHPOBOYHBIE MaTepUalIbl, JEMOHCTPALIMOHHBIE BEPCHH, OAHK TPEHUPOBOYHBIX 3aJJaHUil C OTBETaMH,
METOIMYECKHE PEKOMEHJALMK 1 00pa3iibl PEIeHHH.
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CYILIECTBEHHO 00OTaTHTh KPYT PEIIaeMBbIX 3a/1a.

IlepeyeHb neyaTHBIX MOCOOMI(TAOHIL):
OCHOBHBIE CBOMCTBA U3MEPEHUS YIIIOB.
OCHOBHBIE CBOMCTBA OTKJIA/ABIBAHUS OTPE3KOB U YIJIOB.
Beptuxansaslie yriasl. CMEKHBIE YIIIBL
[lepnenaukynspHble U NapanaeabHble IPSMbIE.
PaBeHCTBO TpEyroJbHUKOB.
[Ipu3Haku paBeHCTBA TPEYTOIBHUKOB.
Bricora, Menmana, OuccekTprca TpeyroJibHHKa.
OKpyKHOCTb.
OcCHOBHOE CBONCTBO NapayleIbHbIX MPSIMBIX.
VYTI61 IpU IepeceYeHU  ABYX NPSIMBIX TPETHEH.
VYTIibl, BIUCAHHBIE B OKPY>KHOCTb.
Buns! yrios.
OCHOBHBIE CBOMCTBA MPUHAANIEIKHOCTU TOUEK U MPSIMBIX.
PaBHOOEIPEHHEIH TPEYTOIBHHUK.

[IpssMOYTOBHBIN TPEYTONBHHUK.

Teopema cUHYCOB.
Teopema KOCHHYCOB.
Teopema ITudaropa.

[Tono6HBIE TPEYTONBHUKH.

TemaTnueckoe IIAaHUPOBAHHUE.

OCOOEHHOCTBIO TEMAaTHYECKOTO IUIAHMPOBAHUS SIBISICTCS TO, YTO B HEM COJCPIKHUTCSI OMHCAHHE BO3MOXKHBIX
BUJIOB JICSATENBHOCTH Y4YaIlUXCS B IMPOLIECCE YCBOCHHS COOTBETCTBYIOIIETO CONCPIKAHMsS, HANpPABICHHBIX Ha
JIOCTH)KEHHE [MOCTABJICHHBIX IIeNeil 00yUeHHs. DTO OPUEHTHUPYET YUUTEIsl HA YCUIICHHE JIeITeIbHOCTHOIO MOAX0/1a B
0o0y4yeHHH, Ha OpraHM3alMI0 PA3HOOOPa3HOW y4YEeOHOW MAESTENBHOCTH, OTBEYAOIICH COBPEMEHHBIM TICHXOJIOTO-
MEarOrnIeCKUM BO33PEHHUSM, Ha HCIOTB30BAHIE COBPEMEHHBIX TEXHOJIOTHH.

B 0CcHOBHOE MPOrpaMMHOE COICPKAHNE BKITFOUAIOTCS JOTOIHUTEIBHBIC BOMPOCHI, CITIOCOOCTBYIOIINE PAa3BUTHIO
MAaTeMaTHIECKOTO KPyro3opa, OCBOCHHUIO 0oJiee MPOJABUHYTOTO MaTEMAaTHIECKOTO arapara, MaTeMaTHYeCKHUX
criocoOHoCTei. Paciimpenne coaepkaHusi TeOMETPUIECKOro 00pa3oBaHUs B TOM Cliy4ae 1aéT BO3MOXKHOCTh

7 Kacc
Homep CopeprxaHue MaTepraia Komu- XapaKTepuUCTHKAa OCHOBHBIX
mapa- YEeCTBO BHJIOB JIESTEIIEHOCTH YICHUKA
rpaga 4acoB (Ha ypoBHE y4eOHBIX JeHCcTBUH)
I'naBa 1. HayaabHble reoMeTpuyeckue 10 OOBACHATH, YTO TAKOE OTPE30K, JIYY, YTOJI, KaKHe
CBeJleHMS (Gurypsl Ha3bIBAIOTCS PAaBHBIMH, KaK CPaBHUBAIOTCS U
1,2 IIpssmas u orpesok. JIyu u 2 U3MEPAIOTCS OTPE3KU U YIIbl, YTO TAKOE IPaayc U
yromn rpagycHasi Mepa yria, Kakoi yroiyl Ha3bIBaeTCs
3 CpaBHEHHUE OTPE3KOB U 1 HOPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
YIIIOB cepearHa OTpe3Ka M OMcceKTpuca yriia, KaKue yTilbl
4,5 M3mepenHne oTpe3KoB. 3 Ha3bIBAIOTCSA CMEXHBIMHU U KaKN€ BEP THKAIbHBIMH;
W3mMmepenue yrioB (opMyaHpOBaTh U 0OOCHOBBIBATH YTBEPKACHHS O
6 CMeKHbIE U BEpTUKAJIbHBIE 1 CBOMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YTJIOB; 00BSIC-
YTIIBI HATh, KaKue NMPSIMbIe HA3BIBAIOTCSA




7 [TepnieHAMKyISAPHBIE IPSIMBIE 1 HNEePIEeHANKYISIPHBIMU; (HOPMYJIUPOBATE U
Pemenune 3anau 1 000CHOBBIBATh YTBEP)KJCHHUE O CBOICTBE IBYX IPSIMBIX,
KonTtponsnas pabora Ne 1 1 MepIEHINKYISIPHBIX K TPEThell; M300pakaTh 1
pacrio3HaBaTh yKa3zaHHbBIEC IpocTeHne GUryps! Ha
yepTekax; pemaTh 3a1aul, CBSI3aHHbIE C 3TUMU
npocTemuMu pUrypamu
I'nasa II. TpeyrojabHuku 17 OOBsICHATH, Kakasi Urypa Ha3blBaeTCs
1 TpeyroabHuk 2 TPEYTOJIbHUKOM, YTO TaKOE€ BEPLINHBI, CTOPOHBI, YIJIbI
2 [lepBrIii npu3HaK U NEPUMETP TPEYrOIbHUKA, KAKOH TPEYrOJIbHUK
paBEHCTBA TPEYTOJIBHUKOB 1 Ha3bIBA€TCsl PABHOOCIPEHHBIM U KaKOH
3 [Nepnenaukynsap k npsmon 1 PaBHOCTOPOHHHM, KaKH€ TPEYTOJIbHUKH HA3bIBAIOTCS
Menuanbl, OUCCEKTPHUCH U 1 PaBHBIMH; U300pa’KaTh U PacHO3HABATh HA YEPTEKAX
4 BBICOTBI TPEYTOJIBHUKA TPEYTOJIBHUKHU U UX DJIEMEHTHI; (POPMYJIMPOBATh U
5 CBoiicTBa paBHOOEPEHHOTO 1 JI0Ka3bIBaTh TEOPEMBI O IPU3HAKAX PABEHCTBA
TPEyToJIbHUKA TPEYTOJBHUKOB; OOBICHSITH, YTO Ha3bIBACTCS
6 Bropoit u TpeTuit 4 MEPNEHIUKYJISIPOM, POBEAEHHBIM U3 JaHHOW TOUKHU K
MPU3HAKN PABCHCTBA JAHHOH NMpsIMOH; (OPMYIIMPOBATh U JOKa3bIBATh
TPEYTOIEHUKOB TEOpeMY O NEPIEHAUKYISAPE K MPSAMOIl; OOBACHITH,
7 OKpyX HOCTB 1 KaKue OTPE3KH HA3bIBAIOTCS MEANAaHOW, OMCCEKTPHCOH
3agauu Ha IOCTPOCHUE 3 1 BBICOTOH TPEyTOJNIbHUKA; (OPMYyJIHPOBATh H
Pemrenue 3anau 2 JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX paBHOOEIPEHHOTO
KonrponbHas padora 1 TpeyTOoNbHUKA; pelIaTh 3a1a4l, CBSI3AHHBIE C
Ne2 NIPU3HAKAMU PABEHCTBA TPEYIOJBHUKOB U CBOMCTBAMHU
paBHOOEIPEHHOTO TPEYTrobHUKA; (GOpMyIHpOBATh
OTIpeZIeNIEHNEe OKPYKHOCTH; OOBACHATH, UTO TAKOE
LEHTP, PAANyC, XOpAa U JUAMETP OKPYKHOCTH; peIIaTh
IIpocTeiire 3a1a4u Ha MocTpoeHue (TI0OCTPOEeHHE yria,
PaBHOTO JaHHOMY, IOCTPOECHNE OMCCEKTPHUCHI yTIIa,
MIOCTPOEHUE MEPIEHAUKYISIPHBIX MPSIMBIX,
MTOCTPOCHHUE CePEAMHBI OTPE3Ka) U OOJiee CIIOKHEIC
3a/1a4M, UCIOJIB3YIOINE YKa3aHHbIE IPOCTENIINeE;
COIOCTABIIATH MOJYYCHHBIN pe3yJIbTaT ¢ YCIOBHEM
3aJa4y; aHAJIM3UPOBATH BO3ZMOXKHBIE CIIyYan
I'nasa III. ITapajJiejbHble IPsIMble 13
1 [MapannensHele npsMble 1 @DopMyIHUpPOBAThH ONPEAEIECHUE MapallIeIbHbIX MPSIMBbIX;
2 IIpu3Haku mapannenbHOCTH 3 OOBSICHATH C TOMOIIBIO PUCYHKa, KaKUe YTJIbI,
JIBYX TPSIMBIX 00pa3oBaHHBIE [TPU NTEPECEUECHUH JIBYX MPSIMbBIX
3 AkcnoMa napauieNbHbIX 5 CeKyIlel, Ha3bIBAIOTCSI HAKPECTIIEKAIUMU, KaKHe
MPSIMBIX OJHOCTOPOHHHMH M KaKHE COOTBETCTBEHHBIMU;
Pemenne 3amau 3 (hopMyHpOBaTh U JOKA3bIBATH TEOPEMBI,
Konrponsnas pabora Ne 3 1 BBIp@)XAIOIINE MPU3HAKH MAPAJUICIBHOCTH ABYX
MPSIMBIX; OOBSICHATH, YTO TAKOE AKCHOMBI TEOMETPUH
U KaKHe aKCUOMBI YK€ HCHOJIb30BAIUChH PAHEE;
(hopMyIHMpOBaTh AKCHOMY ITapaJUICIIBHBIX MPSIMBIX U
BBIBOJIUTH CJIEJCTBHS U3 HeE; (OPMYIIMPOBATH
U TOKa3bIBaTh TEOPEMBI O CBOMCTBAX MapaieIbHbIX
HPSIMBIX,
oOpaTHbIE TeOpeMaM O MPU3HAKAX MapalIeIbHOCTH,
CBSI3aHHBIX C HAaKPECT JIEKAIINMHU, COOTBETCTBEHHBIMH
1 OJHOCTOPOHHHMH YTJIAMH, B CBSI3HM C 9TUM OOBSICHSTS,
YTO TaKOE YCIOBHE U 3aKJIIIOUEHHE TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCsl 0OPaTHOW 10 OTHOIICHHUIO K
JIaHHOU TeopeMe; OOBICHITh, B UEM 3aKII0UaeTCs
METOJI J0Ka3aTeIbCTBA OT MPOTUBHOIO:
(hopMyIHpOBaTh U TOKA3BIBATh TEOPEMBI 00 yTriiax ¢
COOTBETCTBEHHO NapaICTbHBIMH U MIEPIIEHANKYIIPHBIMU
CTOPOHAMU; IIPUBOJMUTH IPUMEPHI HCIOIB30BAHUS 3TOTO
METO/1a; pelIaTh 3aJa4M Ha BHIYUCIICHUE,
JI0Ka3aTeNbCTBO U IOCTPOEHHE, CBA3aHHBIE C
TapaJUICIbHBIMH IPSIMBIMA
I'naBa IV. CooTHOLIEHUSI MEXKTY 18 DopMyJIMPOBATh U 10Ka3bIBATh TEOPEMY O CYMME YIJIOB

CTOPOHAMH H yIJVIAMU TPEYTOJbHHKA

TPCYTOJIbHUKA U e€ CIIEACTBHE O BHCIIHEM yrie




1 CyMMa yT7I0B TPEeyTOJIbHUKA 2 TPEYTOJIbHHUKA; TPOBOIUTH KIACCUPUKAIIIIO
2 CoOoTHOLIEHUS MEXIY TPEYTOJIBHUKOB TI0 yriiaM; GOopMyITHUpOBaTh U
CTOPOHAMH U yIIIaMH JIOKa3bIBAaTh TEOPEMY O COOTHOIICHUSIX MEXIY
TpEyTOJIbHHUKA 3 CTOpOHAMH U yTJIaMH TPEyrojbHUKa (IpsMoe U
Konrponsnas padora Ne 4 1 oOpaTHOE YTBEp)KAEHHUS) U CIICIICTBHS U3 HEE, TEOpEMY O
3 [TpsimoyronbHBIE 4 HEpPaBEHCTBE TPEYTOIbHUKA; (HOPMYIHPOBATh H
TPEYTOJIbHUKU JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSAMOYTOJIBHBIX
4 ITocTpoenue TPEYroJbHUKOB (IIPSIMOYTOJIbHBIN TPEYTONBHUK C YIJIOM
TPEYTOJIbHUKA IO TPEM 30°, mpu3HaKU PaBEHCTBA IPSIMOYTOIBHBIX
3J€MEHTaM 4 TPEYTOJILHUKOB); (hOPMYTHPOBATh OMpPEIeICHUS
Pemenne 3anau 3 pacCTOsIHUS OT TOYKHU [0 MPSIMOMN, PACCTOSHHS MEXIY
KonTtpomsras padora Ne 5 1 napaJiedbHBIMU NPSMBIMU; pelIaTh 3314l Ha
BBIYMCIIEHUE, JOKA3aTeNbCTBO U TOCTPOEHUE,
CBSI3aHHBIE C COOTHOIIEHUSIMHU MEKAY CTOPOHAMU U
yIJIaMH TPEYTOJIbHUKA U PACCTOSIHUEM MEXTY
napajuieIbHBIMH NPSMBIMHU, IPU HEOOXOIMMOCTH ITPO-
BOJWTB 110 XOAY PELICHUS JOIOIHUTENbHBIC TOCTPOCHHS,
COIIOCTABIIATH MOJTYYCHHBIH PEe3yIbTAT C YCIOBHUEM
3aja4n, B 337a4ax Ha IOCTPOCHHE HCCIIEI0BaTh
BO3MOXHBIE CITyJan
IToBTOpenue. Pemenne 10
3agaq
8 Kkmacc
Howmep CopeprxaHue MaTepraia Komnu- XapaKkTepucTUKa OCHOBHBIX
napa- YeCTBO BHJIOB JICATEIBHOCTH YUEHUKA
rpada 4acoB (Ha ypoBHE y4eOHBIX AeHCTBUI)
I'maBa V. YeTbIpEéXyrojbHUKH 14 OOBACHATD, UTO TAKOE JIOMaHasl,
1 MHOroyrojibHUKU 2 MHOT'OYTOJIbHUK, €r0 BEPIIMUHBI, CMEXKHbBIE
2 [Tapamrenorpamm u 6 CTOPOHBI, ANArOHAJIN, N300paXkaTh U pac-
Tpamnenus M03HAaBaTh MHOTOYTOJIbHUKH Ha YEPTEXKaX;
3 [MpsmoyronsHUK, pOMO, 4 MIOKa3bIBaTh IEMEHTHl MHOTOYTOJbHHKA,
KBajpar ero BHYTPEHHIOIO U BHEIIHIOI 00JacTy;
Pemenue 3agau 1 (hopMynHMpoOBaThH ONpEAEICHNE BHITYKIOTO
Konrponbnas padora Ne 1 1 MHOTOYTOJIbHUKA; U300pakaTh U
pacro3HaBaTh BBITYKJIbIE U HEBBIITYKIIBIE
MHOTOYTOJIBHUKH; (GOPMYyIUPOBATH U
JIOKa3bIBATh YTBEPXKACHHS O CyMME yTJIOB
BBINTYKJIOTO MHOTOYTOJIBHUKA U CYMME €T0
BHEIIIHUX YTJIOB; OOBSCHATH, KAKUE CTOPOHBI
(BEepIIMHBI) YETHIPEXYTONBHIKA HA3BIBAIOTCS
MPOTHBOIIOJIOKHBIMU; (POPMYIIMPOBATH
olperiesIeHHs1 apajiieniorpaMma, Tparewuy,
PaBHOOEIPEHHOI U MIPSIMOYTOJIbHOM
Tpamnemnuii, IpsMoyToJbHUKa, poM0a,
KBajipaTa; U300paxxaTh M paclo3HaBaTh
3TH YETHIPEXYTONBHUKH; (POPMYITHPOBATH U
JIOKa3bIBaTh yTBEPXKACHHU 00 HX
CBOMCTBaX W NMPU3HAKAX; PEIIaTh 3a0a4H
Ha BBIUUCIIEHHE, JOKA3aTEIbCTBO U
MOCTPOEHUE, CBSI3aHHBIE C ITUMU BUJAMHU
YeTHIPEXYTOJIbHUKOB; OOBSICHATH, KAKUE JIBE
TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHTEJBHO IPSMOH (TOUYKH), B KAKOM
cirydae GUrypa Ha3bIBaeTCs CHMMETPUIHON
I'maBa VL. [lnomaagb 14 OOBSICHATD, KaK MPOU3BOIUTCS U3MEPCHHE
1 [Tomane MHOTOYTOJIBHHUKA 2 IUTOIA/Ieli MHOTOYT'OJIbHUKOB, Kakne
2 [Inomanu napamienorpamma, 6 MHOTOYTOJIBHUKU Ha3bIBAIOTCS PaBHO-
TpeyroibHHUKA U Tparenuu BEIMKUMU U KaKu€ PaBHOCOCTABJIEHHBIMU;
3 Teopema Iugaropa 3 (hopmynupoBaTh OCHOBHEIE CBOHCTBA
Pemenue 3amau 2 MI0NIaZe U BBIBOAUTH C UX IOMOIIIBIO




KonTponbnast padota Ne 2

(hopMyIIBI MIOImAneH MPAMOYTOJIbHUKA,
napajjienorpaMma, TpeyrojbHHUKa,
Tpanenun; GopMyIUpOBaTh U TOKA3bIBATH
TeopeMy 00 OTHOIIEHUH MJIOMIAeH
TPEYroabHUKOB, UMEIOLIUX 110 PABHOMY
yriy; GOpMyIHpOBaTh U JOKA3bIBAThH
teopemy ITudaropa u obparHyto eii;
BBIBOINTH hopmyity ['epoHa juist rutomaau
TPEyTOJIbHUKA; PEelIaTh 3a/a4u Ha
BBIYHCIICHUE U I0KA3aTENbCTBO, CBA3AHHBIC
¢ popMyIaMH TUIOIMAICH U TEOPEMOH
ITudaropa

I'nasa VII. Ilogo0HbIe TPEeyroabHUKH 19
1 Onpenenenne moa00HBIX 2 OOBSICHAT MOHSITHE MTPONOPIIUOHATHLHOCTH
TPEyTOIbHUKOB 0Tpe3KOB; (hopMyITUpOBaTh ONpPEACICHHS
2 [IpuzHaku momgoomst 5 MOI00HBIX TPEYTOJBHUKOB H KO-
TPEYTOIEHUKOB s dummenTa nogoous; GopMyIHpPOBATH U
KonTtponsras padora Ne 3 1 JTOKa3bIBATh TEOPEMEBI: 00 OTHOIICHUH
3 [Mpumenenune mogodus x 7 TUTOMIAJICH TOTOOHBIX TPEYTOIBHUKOB, O
JIOKa3aTeNBCTBY TEOPEM H MpU3HAKAX MOJ00MS TPEYrOIbHUKOB, O
PpelIeHHIo 33/1a4 cpeJHel NTMHUU TPEeyroIbHUKA, O
4 COOTHOILIEHUS MEXAY 3 MepeceueHy MeluaH TPEeyTroJIbHUKA, O MPO-
CTOpOHAMU U yTiIaMH MOPITMOHANBHBIX OTPE3Kax B
MPSAMOYTOJBHOTO Tpe- MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHATH,
YTOJIFHUKA YTO TaKOE METO]] II0A00NS B 33/1a4ax Ha
Kontponsnas padora Ne 4 1 MOCTPOCHUE, U MIPUBOJAUTH IPUMEPHI
MPUMEHEHHS 3TOTO METO/a; OOBICHATD,
KaK MOKHO HCITOJIb30BaTh CBOHCTBA
MOJIOOHBIX TPEYTOJEHUKOB B
MU3MEPHUTENBHBIX padoTax Ha MECTHOCTH;
OOBSICHATH, KaK BBECTH IMOHATHE [TO00MS
JUISl IPOM3BOJIBHBIX Uryp; GpopmynupoBaTh
OTIpEJICIICHNS U WILTIOCTPUPOBATH TIOHSATHS
CHHYyCa, KOCHHYyCa M TAaHT€HCA OCTPOTO yTiia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BEIBOJUTH
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
U 3HAa4EeHUs CHHYCa, KOCHHYCa U TaHTeHCa
Jutst yrioB 30°, 45°, 60°; pemiats 3agauu,
CBsI3aHHBIE C IT0JJ00MEM TPEYTOJILHUKOB,
JUIs BBIYMCIICHUS 3HAUYCHUHN
TPUTOHOMETPHUICCKUX (PYHKITHA
HCIOJIF30BaTh KOMITBIOTEPHBIE MMPOTPAMMEL
I'nasa VIII. Okpy:XHOCTB 17
1 KacaTenbHast K OKpy>KHOCTH 3 HccnenoBaTh B3aIMHOE PacloioKeHHE
2 LleHTpasibHBIE U BIUCAHHbIE 4 NPSIMOM U OKPY)KHOCTH; (POPMYJIMPOBATH
YTIIBI ONpeJesIeHHe KacaTelIbHOM K OKPYXHOCTH;
3 YeTtrIpe 3ameyaTebHbIC 3 (hopMyIIHIpOBATh M TOKAa3BIBATh TEOPEMEI: O
TOUYKHU TPEYTrOJIbHUKA CBOMCTBE KacaTeJbHOMH, O TPU3HAKE
4 Brnucannas u onucanHas 4 KacaTelbHOH, 00 OTpe3KaX KacaTeIbHBIX,
OKPYXHOCTH MPOBENEHHBIX U3 OJHON TOYKH;
Pemenue 3anau 2 (hopMyJIMpOBaThH MOHATHUS LEHTPAJIBHOTO
Konrponsnas padora Ne 5 1 yria U TpagyCHON Mephl JyT'H OKpPY>KHOCTH;

(hopMyIMpOBaTh U JOKa3bIBATH TEOPEMBI: O
BIIUCAaHHOM YTJIE, O IPOU3BECHUNU
OTPE3KOB IIEPECEKAIONMIUXCSA XOPT;
(hopMyIHpOBaTh U JOKA3BIBATH TEOPEMBI,
CBSI3aHHBIC C 3aMeYaTEeIbHBIMI TOUKAMHU
TpeyToJbHHUKA: 0 OMCCEKTpHCE yTia U, KaK
CJIE/ICTBUE, O IEPECEYEHUN OUCCEKTPHC
TPEYTOJIbHUKA; O CEPEAUHHOM
MEePIEHANKYIISpE K OTPE3KY U, KaK
CJIEJICTBUE, O IEPECEUCHUH CEPEIUHHBIX




MEPIEHIUKYIIIPOB K CTOPOHAM
TPEYTOJIbHUKA; O MEPECCUYCHUN BBICOT
TpeyTroiabHUKA; (GopMyInpoBaTh
ONpeENIEHUsI OKPYKHOCTEH, BIMCAHHOM B
MHOTOYrOJIbHHUK U OMUCAaHHON OKOJIO
MHOTOYTOJIbHHKA; (popMyIHpoBaTh 1
JIOKa3bIBaTh TEOPEMBI: 00 OKPY)KHOCTH,
BIIMICAHHOH B TPEYTOJIBHUK; 00 OKPY>KHOCTH,
ONHMCAaHHON OKOJIO TPEYTOJIBHHUKA; O
CBOWCTBE CTOPOH OMHUCAHHOTO YEeThI-
PEXYrONBHHKA; O CBOMCTBE YIIOB
BIIHMCAaHHOTO YETHIPEX yrOJIbHHUKA; PEIIATh
3aJauy Ha BBIYMCIICHHE, 10KA3aTeIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C OKPYXKHOCTBIO,
BIIMCaAHHBIMHU U ONMUMCAHHBIMU
TpeyroJbHUKAMH U
YETBIPEXYTOJIbHUKAMU; UCCIEN0BATh
CBOMCTBa KOH(UTYpaImii, CBI3aHHBIX C
OKpPY>KHOCTBIO, C TOMOMIBIO
KOMIBIOTEPHBIX IPOrpaMM

IloBTOpenue. Pemenne 3agaq 4
9 xmacc
Homep Coneprxanue matepuana Komu- XapaKkTepuCcTHKa OCHOBHBIX
napa- YECTBO BUJIOB JESTENBHOCTH yUYEHUKA
rpaga 4acoB (Ha ypoBHe y4eOHbIX JeCTBUI)
[ToBTOpEHNE Kypca reoMeTpuu 8 Kiacca 2
I'iaBa IX. BekTopbl 12 DopMynHpOBaTh ONPEAEIICHNS U UIUTIOCTPUPOBATh

1 ITonsTre BexTOpa 2 IIOHATHUS BEKTOPA, €ro IJIMHBI, KOJUIMHEAPHBIX U

2 CroxxeHue U BEIYUTAHUE PaBHBIX BEKTOPOB; MOTHUBHPOBATh BBEJICHUE MOHITHH

3 BEKTOPOB 4 U IEHCTBUH, CBA3aHHBIX C BEKTOPAMH,

YMHOXeHHE BEKTOpa Ha 5 COOTBETCTBYIOLUMH IIPUMEpPaMH, OTHOCSIIUMUCS K
yuciao. [lpumenenue (M3NYECKUM BEKTOPHBIM BEIMYMHAM; IPUMEHSTH
BEKTOPOB K PELICHUIO 33134 BEKTOPHI U JCHCTBUS HAJ HUMHU IIPH PELICHUH
KonTponsHas pabora Ne 1 1 reOMETPUUYECKUX 3a7ad

I'naBa X. MeToa koopanHaT 10 OOBSICHATD U WILTIOCTPUPOBATH TTOHATHS

1 Koopnunars! BekTopa 2 MPSAMOYTOJBHON CHCTEMBI KOOPANHAT, KOOPIUHAT

2 IIpocTeiimue 3agauu B TOYKH U KOOPJUHAT BEKTOPA; BEIBOAUTH U
KOOPAUHATAX 3 HCIOJIb30BATh NPU PEIICHUH 3a/1a4 GOPMYJIbI

3 YpaBHEHHS OKPYKHOCTH U KOOpAWHAT CEepEeINHbI OTPEe3Ka, IIHHBI BEKTOPA,
psIMOM 3 pacCTOsAHUSA MEXIY ABYMS TOUKAMU, YPaBHEHUSA
Pemenue 3amau 1 OKPYXHOCTH U MPSAMOI

KonTponsHast pabora Ne 2 1
I'naBa XI. CooTHOIICHUSI MEXKAY 14 DopMyIUpPOBaTh U WIUIFOCTPUPOBATH ONPEAEICHUS
CTOPOHAMH M YIJIaMH CHUHYCa, KOCHHYCa, TAaHT'€HCa ¥ KOTaHreHca yrios oT 0 1o
TpeyroabHuka. CxaJjsipHoe 180°; BBIBOAUTH OCHOBHOE TPUTOHOMETPHYECKOE
npou3Be/leHHe BEKTOPOB TOXECTBO M (pOopMyJIbl IpUBeneHus; HOPMyITHPOBAThH U

1 Cunyc, KOCHHYC, TaHT€HC, 3 JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB,
KOTaHTEHC yIJia MPUMEHSTH UX MPHU PEHICHUN TPEYTOJIbHUKOB;

2 CoOTHOIICHNUS MEXIY 6 OOBSICHATH, KaK HCIOIB3YIOTCS TPUTOHOMETPHIECKHE
CTOPOHAaMU U yIIaMu (opMyJIBI B I3BMEPUTENBHBIX Pad0Tax HAa MECTHOCTH;
TpPEYroiabHHUKA (hopMyIHpOBATH ONpPENEICHUS yTIa MEXAY

CxanspHoe Ipou3BeieHue 3 BEKTOPaMHU U CKAJAPHOTO MPOU3BEACHHS BEKTOPOB;

BEKTOPOB BBIBOJUTH (POPMYJIy CKAJISIPHOTO IPOU3BENICHUS Yepe3

Pemenne 3amaq 1 KOOpPJUHATHl BEKTOPOB; (hOPMYJIHPOBATH U

Kontpomnsnas padora Ne 3 1 00OCHOBBIBATH YTBEPKJICHUE O CBOMCTBAX CKAJSIPHOTO
MIPOU3BEICHNS; HCIOIB30BATh CKAISIPHOE MPO-
M3BEJICHHE BEKTOPOB TP PEIICHUH 33134




I'napa XII. /liimHa OKPY’KHOCTH U ILJIO-

maab Kpyra

12

1
2

IIpaBunbHbIE
MHOTOYTOJIbHUKH J{miHa
OKPY)KHOCTH M ILIOINAJb
Kpyra

Pewenue 3anau
KonTponbhas pabora Ne 4

DopMyaUpPOBaTh ONPEAECIECHUE IPABUIBHOTO
MHOTOYTOJIbHHKA; (POPMYJIHPOBATh U I0Ka3bIBAThH
TeopeMbI 00 OKPYKHOCTSX, OMMUCAHHOW OKOJIO
NPaBUJIBHOTO MHOTOYTOJIbHUKA U BIUCAHHOM B HETO;
BBIBOJUTH U MCIOJB30BaTh (OPMYJIBI IS
BBIYUCIEHUS MIOIAIN MPABUIBHOTO MHOTOYTOJIb-
HHUKa, €r0 CTOPOHBI U pajuyca BOIUCAHHON
OKPYXHOCTH; pelIaTh 3a/lauyl Ha IOCTPOCHUE
MPAaBUIBHBIX MHOTOYTOJIbHHUKOB; OOBACHITH OHITHS
JUTUHBI - OKPY>KHOCTH H TUIOIIAAN KPyTa; BEIBOJAUTH
(GOpMYIBI I BRIYUCICHUS IIUHBI OKPYKHOCTH U
JUTMHBI TyTH, IJIOIIAAM KpyTa U MJI0Iaau KpyroBoro
CEKTOpa; MPUMEHSTH 3TH (OPMYJIBI IPH PELICHUN
3agad

I'nasa XIII. /IBu:xenust

1
2

IlonsTHE IBUKEHUS
[TapannenbHblil nEpeHoC U
[IOBOPOT

Pemenue 3agau

[\

OOBSCHATH, YTO TAKOEC OTOOPAKEHHE IIIOCKOCTH Ha
cebs ¥ B KaKOM CiIyuyae OHO Ha3bIBaeTCs JBHKEHUEM
IJIOCKOCTH; OOBSACHATH, YTO TAKOE OCeBas
CHUMMETpHUs, HEHTPalbHas CHMMETPHSI, apaJlIeIbHbIHA
MIEPEHOC W TOBOPOT; OOOCHOBHIBATH, YTO 3TH
0TOOpakKeHHS TUIOCKOCTH Ha ce0sl SIBIISIOTCS
JNBUKCHUSAMHU; OOBSICHITH, KaKOBa CBSA3b MEKIY
JNBHXKEHUSIMU U HAJIOKEHUSIMU; UILTIOCTPUPOBATh
OCHOBHBbIC BUbBI HBH)KeHHﬁ, B TOM 4HCJIC C IOMOIIBIO
KOMIIBIOTEPHEIX IMPOrpaMM

I'masa XIV. HauanwHble cCBEIEHUS U3
CTEpEOMETPHH

1
2

MHororpaHHuKku
Tena u noBepxXHOCTU
BpaIICHUS

\9)

OOBACHATH, YTO TAKOE MHOTOTPAaHHUK, €r0 TPaHH,
péOpa, BepIIMHBI, UATOHATHN, KaKOl MHOTOTpaHHUK
Ha3bIBACTCS BBITYKIIBIM, YTO TAKOE N-YTOJbHAS
mpu3Ma, e€ OCHOBaHUs, OOKOBBIC TPaHH U OOKOBEIC
pE€Opa, kKakas mpu3Ma Ha3bIBACTCS MPSAMOI U KaKas
HaKJIOHHOM, YTO TaKOE BBICOTA MPU3MBI, KaKas mpu3Ma
Ha3bIBACTCS MapalICIICIIUIICIOM U KaKkoi ma-
pajIesIeIHIIe Ha3bIBACTCS MPSIMOYTOIbHBIM;
(dhopMyTHpOBaTh 1 0OOCHOBBIBATH YTBEPKACHUS O
CBOMCTBE IMaroHajeil napauiesienuIena u o KBagpare
JUarOHAIH MPSIMOYTOJIEHOTO MapalIeIICUIIe1a;
O0OBSACHATH, UYTO TaKOE 00HEM MHOTOTPAHHUKA; 00B-
SICHSITh, KAKOW MHOTOTPaHHUK Ha3BIBACTCS
MUPAMUION, YTO TAKOE OCHOBAaHHE, BEPIINHA, OOKOBBIC
rpaHu, 0okoBbIe pEOpa U BBICOTA MUPAMHIBI, KaKast
nUpaMuia Ha3bIBaeTCs NPaBHIBHOM, YTO Takoe arnodema
MIPaBHIIFHON THUPAMHUIBI, OOBSICHATE, KAKOE TEIIO
Ha3BIBACTCS MIUTMHAPOM, YTO TAKOE €T0 OCh, BRICOTA,
OCHOBaHWS, painyc, OOKOBasi IOBEPXHOCTH,
obOpasyromue, pa3BépTKa OOKOBOH MOBEPXHOCTH,
KakuMHU (OPMYITaMHU BBIPAXKAIOTCSA 00BEM M ILIOIIAH
OOKOBOW MOBEPXHOCTH MIJIUHIPA; O0BICHSITH, KAKOES
TEJI0 HA3bIBACTCSI KOHYCOM, YTO TaKOE €ro OCh, BHICOTA,
OCHOBaHKE, OOKOBas IOBEPXHOCTh, 00pa3yloIIHe,
pa3BépTka OOKOBOW TIOBEPXHOCTH, KAKUMHU (POPMYIIaMu
BBIpaXKArOTCA 00BEM KOHYCA U IIJIOMAaab 00OKOBOH
MTOBEPXHOCTH; OOBICHATH, KaKasi IOBEPXHOCTh
HazbIBaeTcs cepoil M Kakoe TeI0 Ha3bIBaeTCs MapoM,
YTO TaKOE paanyc u quaMetp cepsl (mapa),
pacmo3HaBaTh Ha PUCYHKAX MPHU3MY, ITapajuIe/ICTUIIC],
NUPaMHUALY, IIMHIP, KOHYC, 1Iap

IHoBTOpenne. Pemenue
3aga4y. O0 akcuomax
IVIAHUMETPUH
Hroroast KOHTpONbHAs
pabota Ne 5




KTII mmst 7-9 xitaccoB B OTACIbHBIX (aiiiax.

[Ipunoxxenue K mporpamme.

HopMbl OleHKHU 3HAHUI, YMEHHI M HABBIKOB YYALIUXCS 10 MATEeMaTHKe.
1. Ouyenka nuCbMeHHBIX KOHMPOTBLHBIX PAOOM OOYUAIOUWUXCA RO MaAmMEMAmUKe.
OTBeT OLIEHMBAETCSI OTMETKON «5», €CIIH:
e  paboTa BBHINOJHEHA IOJHOCTHIO;
® B IJIOTHMYECKUX PACCYXICHUIX U 000CHOBAHUH PELICHHs HET MPOOEIOB U OLINOOK;
® B pCIICHHUU HET MaTeMaTHYECKUX OIMOOK (BO3MOXHA OZIHA HETOYHOCTb, ONMCKa, KOTOpPas He SIBISIETCS
CIICZICTBHEM HE3HAHUS WM HETIOHMMAaHHUS Y4eOHOTO MaTeprana).
OtMmeTKa «4» CTaBUTCS B CIEAYIOUINX CIyYasX:
e paboTa BBHINOIHEHA IOJHOCTHIO, HO 00OCHOBAHMS IIAr0B PEIICHHS HEIOCTATOUHBI (€CII YMEHHE
00OCHOBBIBATh PACCyKACHHUS HE SBISUIOCH CIIEHUAIBHBIM 00BEKTOM ITPOBEPKH);
e  JIOMyIICHHI OJ{HAa OIIMOKA WIIM €CTh JBa — TP HEe04YETa B BBIKIIAJKaX, PUCYHKaX, YePTEkKaX WIN
rpadukax (eciu STH BUIBI pabOT HE SBIBUINCH CIIEIHAIEHBIM 00bEKTOM IIPOBEPKH).
Otmetka «3» CTaBUTCS, €CIIU:
e  JomymieHo Ooiee ofHON OMMOKN MK OoJiee ABYX — TPEX HEA0UCTOB B BHIKIIAIKaX, YEPTEKAX I
rpadukax, Ho oOyyaronuiicsi o01agaeT 00s3aTeNbHBIMI YMEHHSIMH 110 IPOBEPSEMOIt TeMe.

OtmeTKa «2)» CTaBUTCS, €CIIH:
e  JIONYIIEHBI CYyNIECTBEHHbIE OIIMOKH, NOKA3aBILHUeE, YTO O0yUaIOIIUiics He 00a1aeT 00s- 3aTelIbHBIMU
YMEHUSIMU 110 JaHHOU TEME B IIOJIHOM Mepe.

Y4uTtenb MOKET MOBBICUTh OTMETKY 34 OPUTMHAIIBHBIN OTBET HA BOIIPOC WM OPUTMHAIBHOE PELLICHUE 3a]auu,
KOTOPBIE CBHCTEIBCTBYIOT O BEICOKOM MaTEeMaTHIECKOM Pa3BUTHH O0YUAOIETOCS;, 3a pemIeHne Ooree
CIIO’)KHOMW 3a7]au¥l WJIM OTBET Ha 00Jiee CIIOKHBIN BOIMIPOC, MPEINIOKEHHBIE 00yJaloeMycs JOMOTHATEIBHO ITOCTe
BBINTOJIHEHHSI UM KaKUX-JIMOO APYTUX 3adaHHM.

2.  OueHKa yCHHBIX OMEEMo8 00yHaAIOUUXCA N0 MAMEMAMUKE.
OTBeT OLIEHUBAETCSA OTMETKOHN «5», €CIH YUCHHK:
®  TIOJIHO PAaCKpbUI CoJiepKaHUe MaTepHraia B 00beMe, PEeAyCMOTPEHHOM MTPOrpaMMOi U yIeOHUKOM;
o H3JIOXKUIT MaTC€prall TpaMOTHBIM SA3BIKOM, TOYHO UCIIOJB3Yysd MATEMATUYCCKYIO TCPMHUHOJIOTUIO U
CHMBOJIMKY, B OIIPE/IEIEHHON JIOTHYECKOM MOCIIEI0BATEIbHOCTH;
®  TIPABWIBHO BBITOJIHIUI PUCYHKH, YEPTEXKH, TPa(UKH, COMYTCTBYIOIIHNE OTBETY;
e [I0Ka3aJ yMEHHUE WUIIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATD €€ B HOBOM
CUTYalLlMU IPY BBIIOJIHEHUH IPAKTUUECKOIO 3aJaHUS;
®  MIPOJAEMOHCTPHPOBAJ 3HAHHE TEOPUH PaHee M3yUCHHBIX COIYTCTBYIOMIUX T€M, CHOPMUPOBAHHOCTD U
YCTOHYMBOCTH MCTIONB3YEMBIX TIPH OTBETE€ YMEHHUI 1 HABBIKOB; OTBEYAJ CAMOCTOSTEIBHO, €3
HaBOJSIIKX BOIPOCOB YUUTEIIS;
®  BO3MOJXKHBI OJ{HAa — JIB€ HETOUHOCTH IIPHU OCBELIEHNE BTOPOCTENEHHBIX BOIPOCOB UM B BBIKJIAIKAX,
KOTOPBIE YUEHUK JIETKO UCTIPABUJI IOCIIE 3aMEUaHUs] yUUTENs.
OTBET OLIEHUBAETCSI OTMETKOM «4», €CIIH:
®  YJIOBJETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OLIEHKY «5», HO IPH 9TOM UMEET OJIMH N3 HEJOCTAaTKOB: B
M3JI0KEHUH JIOMYIIEHB HeOObIIMe MPOOeITbl, He HCKAa3UBIIIee MaTEMaTHIECKOE COIepP)KaHIe OTBETA,;
JOMMYUICHBI OJIUH — JIBA HEA0YCTA ITPHU OCBCIICHUU OCHOBHOT'O COJACPKAHUA OTBETA, UCITPABJICHHBIC
[OCJIE 3aMEYaHUsl YUUTENS;
e  JjomyImIeHsl omMOKa MiIH 0oJiee IBYX HEIOYETOB IIPH OCBEUICHUH BTOPOCTEIIEHHBIX BO- IIPOCOB HIIH B
BBIKJIaJIKaX, JIETKO HCIIPABICHHBIE MTOCIIE 3aMEUAHUS YUUTEINS.
OtmMmeTKa «3» CTaBUTCS B CIEAYIOMIUX CIIydasix:
®  HEIMOJHO PacKphITO coJiepkaHKue MaTepraia (conepkaHue U3JI0KEeHO (parMeHTapHo, HE BCeraa
TIOCJIEI0BATENFHO), HO MTOKa3aHo o01iee MTOHMMaHNe BOIIPOca U NMPOAEMOHCTPUPOBAaHbI YMEHNS,
JIOCTaTOYHBIE JUIs YCBOSHHS IIPOrpaMMHOT0 MaTepuana (onpeeneHsl « TpedoBaHusIMU K
MaTeMaTHYeCKON MOATOTOBKE yUallUXCsA» B HACTOSIIEH MporpaMMe Mo MaTeMaTHKe);
®  VMENHCH 3aTPyTHEHHS WU JOIYIIECHB! OMIOKY B ONPEICICHUNA MAaTEMaTHYECKOH TEPMHUHOJIOTHH,
YEpTECIKaX, BhIKIIAAKaX, UCTIPABJICHHBIC IMTOCJIC HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUU TCJIA,
®  YUYEHHUK HE CHPABUJICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTYALlMH P BHIIOJIHEHUH MPAKTUYECKOTO
3aaHus, HO BRIITOJHUII 33/IaHUS 003aTENFHOTO YPOBHS CIOKHOCTH TI0 TaHHOH TeMe;
® TP JOCTAaTOYHOM 3HAHUH TEOPETUIECKOTO MaTepralia BBIIBICHA HEMOCTATOYHAS CPOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUH U HaBBIKOB.
OTMeTKa «2» CTaBUTCS B CIEAYIOLIMX CIyvasX:



®  HE PaCKphITO OCHOBHOE COJlepKaHie Y4eOHOro Marepuaia;

e  0o0OHapy)XeHO HE3HAHWE YUYCHWKOM OOJIbIIEH MM Hanbosee BaXKHOM 4acTH y4eOHOro MaTepuala;

®  JIONYIIEHBI OMIKOKHU B ONPEeICHUH NOHITHI, IPH UCIIOJIb30BaHMH MaTeMaTHYECKOH TEPMUHOJIOTUH, B

PHCYHKax, uepTexax Win rpadukax, B BbIKJIaKaX, KOTOPbIE HE HCIPABIICHBI [TOCIIE HECKOIBKUX
HaBOZSAIINX BOTIPOCOB YUUTEIS.

3.06waa knaccugurayusa ouubox.
[Tpu onenke 3HaHMHA, YMEHUH U HaBBIKOB yUalUXCs CIIEyeT YUUTHIBATh BCE OMMOKHU (IpyOble U HErpyosie) n
HEOOYETHI.
3.1. I'pyObIMH cuuTaIOTCS OMIMOKK: HE3HAHUE ONPE/ICIICHHs] OCHOBHBIX IIOHSATHI, 3aKOHOB, ITPaBUJI, OCHOBHBIX
TI0JI0)KEHUH TeOpHH, He3HaHUe (HOPMYJI, OOIIEHPHUHSATHIX CUMBOJIOB 0003HAYCHUI BEINYNH, €IUHAL UX
M3MEpeHNsl; He3HaHNE HAaMMEHOBAHUI eIMHUI U3MEPEHHsI; HEYMEHHE BBIICINUTh B OTBETE IIIaBHOE; HEYMEHUE
MIPUMEHSTh 3HAHHUSI, AITOPUTMBI JUIsl pELICHUS 33/]]a4; HEYMEHHUE JIeJIaTh BHIBOABI U 0000IIEHHS; HEyMEHHE
YUTaTh ¥ CTPOUTH Tpa)Ki; HEYMEHHUE MTOIH30BATHCS MIEPBOMCTOYHUKAMH, YICOHIKOM 1 CIIPAaBOYHHKAMI;
oTepst KOPHS MIIM COXpPaHEHUE TIOCTOPOHHETO KOPHSI;, 0TOpackiBaHue 0e3 00bsICHEHHI 0THOTO U3 HUX; 60
PaBHO3HAYHBIEC UM OIINOKH; BBIYUCIUTEIbHBIC OIIMOKH, €CIT OHU HE SIBJISIIOTCS OIIMCKOMN; JIOTHYECKNE OIITHOKH.
3.2. K HerpyObIM ommoOKaM ciieyeT OTHECTH: HETOYHOCTH (DOPMYIIHPOBOK, OMPEACIICHHA, TIOHATHI, TCOPHUH,
BbI3BaHHasl HETIOJTHOTOM OXBaTa OCHOBHBIX MTPU3HAKOB OIPEIENIIEMOT0 MOHTHS HIIM 3aMEHOH OJIHOTO - IBYX M3
9THX NPU3HAKOB BTOPOCTENICHHBIMH; HETOUYHOCTh TpaduKa; HepalMOHAIBHBIN METOJI PEILICHHUS 3a]aul NI
HEIOCTAaTOYHO MPOIyMaHHbIN TJIaH OTBeTa (HapyIICHHE JIOTHKH, TI0OJIMEHA OT/IENIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIEHHBIMH ); HEPAIIMOHAIBHBIE METO/IbI pA0OTHI CO CIIPABOYHOM M IPYroH JIMTEPATypOii; HEyMeHHE
pemIaTh 3a/1a9u, BEIOTHATH 3aaHus B OOIIEM BHUJIE.
3.3. Hemoueramu SBISFOTCS: HepallmOHABHBIE IPHEMBI BEIYMCIICHUH U TIpeo0pazoBaHmil; HeOpexHoe
BBINTOJIHEHHE 3aIACeH, YepTexel, cxeM, rpaduKoB.



