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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
HOPMAaTHBHO-TIPAaBOBBIX JOKYMEHTOB:
1.®enepanbHOro ToCcy1apCTBEHHOTO 00pa30BaTENBLHOTO CTaHAAPTa OCHOBHOIO 001IIero oOpa3oBaHus /
MuancrepcTBo 00pazoBanust U Hayku PD. — M.: TIpocBemenue, 2011 (Ctanmaptsl BToporo mokonenus). [Ipukas
Munucrepcrsa obpasoBanus 1 Hayku PO ot 17.12.2010 Ne 1897.
2.®yHIaMeHTaIBHOTO spa cojaepxaHus obmero odpasosanus /Ilox pen. B.B. Koznosa, A.M. KonnmakoBa. M.:
IIpocsemienue, 2019.
3.®enepanbHoro 3akoHa PO "O6 obpasosanun B Poccutickoii deneparun” Ne 273-D3,
4.CanllnHa 2.4.2.2821-10.
5.0cHOBHOM 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3zoBanus ot 28.08.2019.
6.Paboueit mporpammel k yaebnuky JI.C. Aranacsaa, B.®. Byry3oBa. u ap. 7-9 xmaccel: yueOHOE mocoOue s
obmmeobpazoBarenpHBIX oprann3anuii/B.@.byty3os. M.: [Ipocsemenwne, 2019.



7. Paboueii mporpammel o reomerpun kK YMK JI.C. Atanacsna, B.®. Byty3oBa. 7-9 kmaccel /CocTaBUTEIb
I"'1.Macnakosa. M.: Bako, 2019.

8. Paboume nmporpammel o yueornkam JI.C. Atanacsna, B.®D. byty3osa. u ap. 7-9 knaccel. - Bonrorpan: Yunrens,
2019

OO0pazoBaHre B COBPEMEHHBIX YCIOBHSX TIPHU3BAHO 00ecrednTh (YHKIMOHAIBHYIO TIPaMOTHOCTh U
COIMABHYIO aJIalTalMI0 00YYaIOIMXCs Ha OCHOBE MPUOOPETEHUS] UMM KOMIIETEHTHOCTHOTO OITBITa B cepe yueHus,
MO3HaHUS, TPO(ECCHOHATBHO-TPYJOBOIO BBIOOpA, JIMYHOCTHOTO Ppa3BHTHS, LEHHOCTHBIX OpPHUEHTAalUU |
CMBICIIOTBOPYECTBA. DTO MpEeAONpeeisieT HallPaBICHHOCTh Ieeil 00ydueHns Ha (opMHPOBaHHE KOMIIETCHTHOM
JIMYHOCTH, CIOCOOHOW K JKU3HEIEATEIBHOCTH M CaMOOIPENENeHUI0 B HH(MOPMAIIOHHOM OOLIECTBE, SICHO
MIPEICTABISIFONICH CBOM TOTEHIHATIBHBIE BO3MOXXHOCTH, PECYPCHI 1 CIIOCOOBI peann3aliii BHIOPAHHOTO KXU3HEHHOTO
IyTH.

Lenn o0yyeHusi reoMeTpuu:

e  OBJIAJCHHE CHCTEMOI r€OMETPHUCCKUX 3HAHUN M YMEHHUH, HEOOXOANMBIX JUII TPUMEHEHHS B
NIPaKTHYECKOH AESTEIbHOCTH, U3YYEeHHsI CMEXKHBIX JUCLHILINH, IPOJIOJDKEHUST 00pa30BaHus;

®  UHTEIUIEKTyalbHOE pa3BUTHE, POPMUPOBAHHE KAUECTB JINYHOCTH, HEOOXOJMMBIX YETIOBEKY IS
HOHHOHCHHOﬁ JKU3HU B COBPEMCHHOM O6HICCTBeZ SCHOCTb U TOUYHOCTb MBICJIM, KPUTUYHOCTH MBIIIJICHUSA U
HUHTYUIIUH, JIOTHYECKOE MBIIIUIEHHE, 3JIEMEHTHI aITOPUTMUUECKON KYJIBTYpPBI, IPOCTPAHCTBEHHBIX
MIPEICTaBICHUH, CIIOCOOHOCTH K TPEOJOTICHUIO TPYIHOCTEH;

e  (QopMupoBaHHE MPEJACTABICHUIN 00 UACSIX U METOAaX MATEMATHKH KaK YHUBEPCAILHOTO SI3bIKA HAYKH U
TEXHUKHU; CPEACTBA MOACIUPOBAHUS SIBICHUH U IPOLIECCOB;

e  BOCIIHTaHME KYIbTYpPbI JMYHOCTH, OTHOIIEHHUS K MaTEMaTHKE KaK K YacTH OOIIEUeIOBEIECKON KyIbTYpHI,
MOHUMAaHHS 3HAYMMOCTH MAaTEMATUKHU AJIS1 HAyYHO-TEXHHUUYECKOTO IIPOrpecca;

IIpennonaraercs peann3oBaTh KOMIIETEHTHOCTHBIN, TIMYHOCTHO-OPHEHTUPOBAHHBIN, AEATEIbHOCTHBII MOAXOBI,
KOTOpBIE ONPEJIEISIOT 3a1a4M 00yUYeHUS:

e npuoOpeTeHHe 3HAHUH U YMEHHH /TSI UCTIONIb30BAHMS B TPAKTHUCCKOM JIEATETbHOCTH U TIOBCEHEBHOM
KU3HH;

e  OBJIAJIeHHE CIIOCOOAMH [TO3HABATENbHON, MHPOPMaMOHHO-KOMMYHHKAaTHBHOW 1 pe()IeKCUBHOM
JIeSITETTBHOCTH

®  OCBOGHHE I103HABATEIHHOM, HH)OPMAIHOHHOW, KOMMYHHUKAaTHBHOH, Pe()IeKCUBHON KOMITETEHIIMSMHU;

®  OCBOCHHE OOIICKYIBTYPHOU, IPAKTHUECKON MAaTEMaTHYECKOH, COITMATbHO-TNIHOCTHON KOMITETCHIIUSMH,
YTO MPEIoJIaraer:

- 0bwexynbmypnyio komnemenmnocms (HOPMHPOBAHNE MTPEACTABICHNH 00 HIESIX U METOAAX MaTeMaTHKH,
0 MaTeMaTHKe KaK YHUBEPCAIIbHOM SI3BIKE HAyKH, CPEACTBE MOACITUPOBAHUS SIBIICHUN U IPOLIECCOB;
(hopMupoBaHUE MOHUMaHHS, YTO TEOMETPUUECKHE (POPMBI SBISIOTCS UICAM3UPOBAaHHBIMHI 00pazamMu
peasbHBIX 00BEKTOB);

- NPAKMu4eckyo Mamemamuieckylo KomnemeHnmH1ocms (OBIaICHUE I3bIKOM T€OMETPUU B YCTHOH U
MHCbMEHHOH (popMe, TeOMETPUYECKUMH 3HAHUSIMU ¥ YMEHHUSAMH, HEOOXOIUMBIMU JUTS U3YYEHHS
HIKOJIBHBIX €CTECTBEHHO-HAYYHBIX AUCUUILINH; OBJIAICHUS IPAKTUYECKUMH HaBBIKAMHU HCIIOJIb30BaHHS
TFeOMETPUYECKHX HHCTPYMEHTOB JUIS M300paskeHus1 PUTyp, HaXOXKACHHS UX pa3MEpOB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmnocmy (pa3BUTHE JOTHYECKOTO MBIIICHNUS, AITOPUTMUYECKON
KYJIBTYPBI, TIPOCTPAHCTBEHHOTO BOOOPAXEHUS, MHTYHIMH, KOTOPbIE HEOOXOIMUMBI IS TPOTOIDKEHHS
00pa3oBaHMs U U1l CAMOCTOSITENBEHON IESITENbHOCTH; (POPMUPOBAHIE YMEHHUS IPOBOJUTH APTYMEHTAIIHIO
CBOETO BHIOOPA MJIM X0/1a PEIICHUS 3aJa4ul; BOCIUTAHUE CPEJCTBAMH MaTeMaTHKH KyJIbTypbl INYHOCTH
gyepe3 3HAaKOMCTBO ¢ HCTOPHEN T€OMETPUH, 3BONTIOLIUEH FeOMETPHUECKUX UAeH).

Komnemenmnuocmmuutit no0xo0 onpenenser cieayrone 0COOCHHOCTH NPEIbIBICHHS COlep)KaHns 00pa3oBaHus: OHO
MPEJICTABICHO B BHJIE TPEX TEMAaTHUECKUX OJIOKOB, oOecneumBaromux (OpMHpOBaHHE KOMIICTEHIMHA. B mepBom
OJI0Ke TIPEe/ICTABICHBl JUIAKTHUECKHE EIWHHIBL, O00ECIeUNBAIONINE COBEPIICHCTBOBAHUE T'€OMETPHUECKHX
HaBBIKOB. BO BTOpOM - IMAAKTHYECKHE EAMHUIBI, KOTOpPBIE COIEPXAT CBEACHUS M3 HCTOPHH T€OMETpPHH. JTO
cozieprkaHue 00y4eHUs SIBISIeTCsT 6a30i1 71T pa3sBUTHA KOMMYHHKAaTHBHON KOMITETCHIIMN yJamuxcs. B Tpersem O1oke
NIPE/ICTABICHBl JWAAKTHUECKUE EIUHMIIBL, OTpaXKalole WH(GOPMAIMOHHYIO KOMIICTCHIMIO M OOeCHeurBaronye
pa3BHTHE y4eOHO-TT03HABATEILHOM 1 PEPICKCUBHON KOMITCTEHITHH.

[MpuHiMnel 0TOOpa Comep)KaHUs CBS3aHBI C IPEEMCTBEHHOCTHIO 1IeNied 0Opa3oBaHMs HA Pa3IMYHBIX CTYNEHSIX U
YPOBHSIX OOY4eHHs, JOTMKOW BHYTPHUIIPEIMETHBIX CBS3eH, a TaKkKe C BO3PACTHBIMH OCOOCHHOCTSIMH pa3BUTHS
y4daImxcs.

Juunocmnasa opuenmayua oO6pazoBaTEIHHOTO MPOIIECCA BEIIBIIIET IPUOPUTET BOCITUTATEIBHBIX U PA3BUBAIOIINX
nenei o0yueHus. CrtocoOHOCTh yyanuxcs HOHUMATh IPHYMHBL ¥ JIOTUKY Pa3BUTHS MaTeMaTHYECKHX MPOLIECCOB
OTKPBIBAET BO3MOKHOCTB /IS OCMBICTIEHHOTO BOCIIPHSITHSI BCETO Pa3HO00pa3nsi MHPOBO33PEHUECKHX,
COLIMOKYJIBTYPHBIX CHCTEM, CYIIECTBYIOIMX B COBpEMEHHOM Mupe. CrcTeMa y4eOHbIX 3aHSITHH NpU3BaHa
CIOCcOOCTBOBATH PA3BUTHIO JIMYHOCTHOM CaMONAECHTU(HKAINN, T'YMaHUTAPHOH KYJIBTYpPBI IIKOIEHUKOB, HX
MIPUOOIIEHHIO K €CTECTBEHHO-MAaTeMaTUIECKOH KyJIbType, MOTUBAIMHU K COIIMAIIEHOMY ITO3HAHUIO ¥ TBOPYECTBY,
BOCIUTAHMIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAHHBIX KAYECTB, B TOM YHCIIE IPAKAaHCTBEHHOCTH,



TOJICPAHTHOCTH.
[lesamenvrocmublit n00X00 OTPaXKAET CTPATETHUIO COBPEMEHHOM 00pa30BaTeIbHON MOJUTUKH: HEOOXOIUMOCTh
BOCITUTAHUS YeIOBEeKa U TpakIaHNHA, HHTETPHPOBAHHOTO B COBPEMEHHOE €My OOIIeCTBO, HAICICHHOTO Ha
COBEPIIEHCTBOBaHUE 3TOTO obOmiecTBa. CHCTeMa ypOKOB COPHEHTHPOBaHA HE CTOJBHKO HA Mepeady «TOTOBBIX
3HaHUI», CKOJIBKO Ha (JOPMHUPOBaHIE aKTHBHOM JTHYHOCTH, MOTUBHPOBAHHOH K CaM000pa30BaHMUI0, 00Iaaaronei
JIOCTaTOYHBIMU HaBBIKAMH U IICUXOJIOTHICCKUMH )yCraHOBKAMHU K CAMOCTOSTEIIBHOMY IIOHCKY, 0TOOpPY, aHATTN3Y U
UCIIOJIb30BaHUI0 HH(POpMAIHU. DTO MOMOXKET BBITYCKHUKY aJJallTHPOBATLCS B MUPE, T7e 00beM HH(GOPMAITHH PACTET B
TEOMETPHYECKOMN MPOTPECCHH, TJIe COIANIbHAS U TIPO(EeCCHOHANBHAS YCIICITHOCTh HAIIPSMYIO 3aBHUCAT OT
TIO3UTUBHOI'O OTHOIICHUS K HOBAIIMAM, CaAMOCTOATCIIBHOCTH MBIIIJICHUSA U HHUIIMATHUBHOCTH, OT TOTOBHOCTH
TIPOSABJIIATH TBOp‘-IeCKI/Iﬁ noaxon K aeirty, UCKaTb HECTaHIapTHBIC CHOCO6I)I pemeHus HpO6HCM, OT KOHCTPYKTUBHOI'O
B3aNMOJICHCTBHS C JIIOIBMHU.

Junaktiaeckas MOAETh 0OyIeHUS U IeIarOTHYeCKUEe CPEICTBA OTPAXKAIOT MOJSPHU3AIMIO OCHOB YI€OHOTO
mporiecca, UX MepeoOprUcHTAIUIO Ha JOCTIKCHUE KOHKPETHBIX PE3YJIETAaTOB B BUIC CPOPMUPOBAHHBIX YMEHUHA U
HABBIKOB yUaIuXxcs, 0000IICHHBIX CIIOCOO0B AeATENFHOCTH. DOpMHUPOBaHHUE HEIOCTHBIX MPEICTABICHHUH O
TCOMETPHH OYIET OCYNIECTBIATHCS B X0/I€ TBOPUCCKON JCATEIEHOCTH YYAIMXCSI HA OCHOBE JINYHOCTHOTO
OCMBICIICHHSI TEOMETPHYCCKIX (haKTOB U SIBIICHHUIA. 0CO00€ BHUMAHHUE YAEISICTCS TIO3HABATEIbHON aKTUBHOCTH
YUYAIHMXCsI, ©X MOTHBUPOBAHHOCTH K CAMOCTOSITEIbHON yueOHO# paboTe. DTO mpeamnoaaracT Bce 00ee MUpoKoe
HCIOJIB30BaAHUC HETPATUIIUMOHHBIX (bOpM YPOKOB, BTOM YHCJI€ MCTOAMNKHU JACJTIOBBIX U POJICBBIX UIDP, HpO6HCMHBIX
JTUCKYCCHH, MEXITPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB UT.I.

[lmaHUpYyeTCs UCTIONB30BaHME CIEAYIOMINX TEXHOJIOTHII B MIPEOIaBaHUH IpeaMeTa:

®  TEXHOJIOTHH ITOJIHOTO YCBOCHUS,
®  TEXHOJIOTHH OOYyYEHUS Ha OCHOBE PEUICHHUS 3a/1ay;
®  TEXHOJIOTHH OOYYEHUS Ha OCHOBE CXEMATUICCKHUX H HOBBIX 3HAKOBBIX MOJICIICH.

JJis ecTeCTBEHHO-MaTeMaTHIECKOTO 00pa30BaHus MPHOPUTETHBIM MOXKHO CUHTATh Pa3BUTHE YMCHHN
CaMOCTOSITEIbHO M1 MOTUBUPOBAHHO OPTaHU30BLIBaTh CBOIO MO3HABATENbHYIO, UCIIOIB30BATh JIEMEHTHI TPUUUHHO-
CJIEJICTBEHHOTO U CTPYKTYPHO- (PYHKITMOHAILHOTO aHAJIM3a, ONPEICIATh CYIIECTBCHHBIC XapaKTePUCTHKH
n3ygacMoro OGBCKTa, CaMOCTOSTECIIbHO BBI6I/IpaTB KPUTEPHUU JJId CPAaBHEHUA, COITOCTABJICHUA, OUCHKH 1
knaccudukanuu 0ObEKTOB - B IPOrpaMMe 3TO SIBJISIETCS OCHOBOM LISl 1I€JIeT0IaraHusl.

W3yuenne reomerpun B 7-9 Kjlaccax HampaBJieHO Ha JOCTH)KCHHE CIICTYIOIINX IeIIeH:

HaHpaBJ’ICHI/Ie Ppa3BUTHUA KOMHGTCHHI/II/I

® Pa3BUTHE JIOTHYECKOTO U KPUTHYECKOTO MBIIUICHUS, KYJIbTYPhI PEUH;
® BOCHHTAaHUC Ka4YeCTB JIMYHOCTH, OOCCICUMBAIONINX, YBAXKCHHE K WCTUHE U
KPUTHYECKOTO OTHOIIEHHUS K COOCTBEHHBIM U UYXXHM CY)KICHHUSIM;

e (opMupoBaHHE Yy YYAIIMXCS HHTCIUICKTYyaJbHOH YECTHOCTH U OOBEKTHBHOCTH,
CIOCOOHOCTH K TMPCOJOJCHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITCKAIOIIUX U3
OOBIZIEHHOT'O OITBITA

® (hopMupOBaHKE KAUYECTB MBIIUICHHS, HCOOXOAUMBIX IS afalTallid B COBPEMEHHOM
WH(POPMAIMOHHOM OOIIIECTBE;

® pa3BUTHE WMHTEpeca K MareMaTHYeCKOMY TBOPYECTBY U  MaTeMaTHUECKHX
CIOCOOHOCTEH

JImaHaocTHOE

e dopMHUpOBaHHE MPEACTABICHUI 00 HIEIX M O METOJaX MaTeMaTHKH Kak 00
YHHUBEPCAJIHHOM SI3bIKC HAYKW U TEXHUKHU, YACTU OOIICYCTOBEUCCKON KYIbTYPHI;

e VYMeHHE BHICTh MAaTCMAaTHYCCKYHO 3aJa4y B OKPYKAIOMIEM MHpPE, HCIOIb30BaTh
MaTeMaTU4YCCKHUEC CpeacTBa HarjisiaAHOCTHU (pI/ICyHKI/I, YEPTECIKHU, CXCMBI) JJIs1
MertamnpenmeTHoe WJUTFOCTPAIIMY, HHTEPITPETAIMH, apTyMCHTAIHH;

e OpgiasieHHe yMEHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOTHE 3aBHCHMOCTH,
oOHapy>XeHHBIE IyTEM pPACCMOTPEHHUS OTAEIBHBIX YACTHBIX CIy4aeB, MMEIOT oOIee
3HAYEHHE W PACMPOCTPAHSIOTCS HAa Bce (UTYPHI ONPEACICHHOTO BUA, U, KPOME TOTO,
BBIPA0ATHIBATH MOTPEOHOCTH B JIOTHUECKOM 000CHOBAaHUH 3aBUCUMOCTEH

e BrisiBieHNE MPaKTHUECKON 3HAYMMOCTH HayKH, €€ MHOTOOOPa3HBIX NMPUIOKEHHH B
CMEKHBIX TUCLUIUIMHAX U MTOBCETHEBHON IEATEIbHOCTH JIIOJEH;

IpenmetHoe e Co3manve (QyHIaMeHTa ISl MaTeMaTH4ecKoro pa3BUTHS, (HOPMHUPOBAHUS
MEXaHU3MOB MBIIIUIEHUS, XapaKTEPHBIX U1 MaTeMaTUYECKON AEATEIbHOCTH.

Ha ypoBHe ocHOBHOTO 0011eT0 00pa30BaHus 3a/1aul yU4eOHBIX 3aHATHI OMPEAETICHBI KaK 3aKpeTIcHIE yMEHNH
pa3fensaTh MPOLECCH Ha TAlbl, 3BEHbA, BBIICIATh XapaKTEepHbIE IPUUYUHHO-CIIEACTBEHHBIE CBA3H, ONPEACIATh
CTPYKTYpY 0OBEKTa IO3HAHUS, 3HAYMMBIEC (DYHKIIMOHAIBHBIE CBSI3U M OTHOIICHHUS] MEXy YacTsIMH IIeJI0T0,
CPaBHHMBATb, CONIOCTABIIATH, KIIACCH(DUIIMPOBATH, PAHKHPOBATh OOBEKTHI [0 OJJHOMY MJIM HECKOJIBKHM
MIPEUI0KEHHBIM OCHOBAaHMM, KpuTepusaM. [IpHHInnansHoe 3HaueHue B paMKax Kypca IpHoOpeTaeT yMeHHe



pas3jinyarb d)aKTI)I, MHCHUHS, 10KA3aTCIbCTBA, TMIIOTE3bI, aAKCUOMBI

[pu BBIIOIHEHUH TBOPUYECKUX PAOOT (HOPMUPYETCS] yMEHHE ONPEACIISAThH a[eKBaTHbBIE CIIOCOObI PelIeHHs
y4eOHO# 3a0a4i HA OCHOBE 3aJaHHBIX AITOPUTMOB, KOMOHHHPOBATH N3BECTHBIE AITOPUTMBI ACSITEIBHOCTH B
CHUTYyalHsIX, HE MPEIIIOIaralolnX CTaHIAPTHOrO IIPUMEHEHHUS OHOTO M3 HUX, MOTHBUPOBAHHO OTKA3BIBATHCS OT
obpasia IesTeIbHOCTH, UCKAaTh OPUTHHAIIBHBIC PELICHHS.

VYyaniuecs: TODKHBI IPUOOPECTH YMEHHS 110 (POPMHUPOBAHUIO COOCTBEHHOT'O AJITOPHTMa PELLICHHS
MO3HABATENBHBIX, (POPMYIHPOBATH MPOOIEMY U IIETH CBOCH paboThI, OMPEICIATh aJeKBAaTHBIC CIIOCOOBI U METOTbI
pelIeHH s 331341, MPOTHO3UPOBATh OKUIAEMBIH PE3YJIbTAT U COMOCTABISITh €r0 ¢ COOCTBEHHBIMU [€OMETPUICCKUMHU
3HAHUSAMM. Y4YalUecs NO0JKHbI HAyUYNUThCS IPEACTABIIATE PE3YIbTaThl MHAUBUIYAIBHON U IPyIIIOBOM
M03HABATEJILHOM JIeITeNIbHOCTH B (hOpMax KOHCIIeKTa, pedepara, perieH3nun.

Ha ypokax ydammecs MoryT 0ojiee YBEpEHHO OBJIaJETh MOHOJOTHYCCKOW W JHAIOTHYECKOH pEeUbio,
YMEHHEM BCTYyIIaTh B pedeBOe OOILICHHWE, yYacTBOBAaTh B Auanore (IIOHUMAaTh TOYKY 3pCHHs coOeCeIHHUKa,
NpPU3HABaTh MPaBO Ha WHOE MHEHUE), MPUBOJUTH MPHMEPHI, MOAOUPATh apryMEHTHI, nepedpasupoBaTh MBICITb
(OOBSCHSATh «HHBIMH CJIOBaMu»), (OPMYIHPOBAaTh BBHIBOABL [l pelieHUs] [03HABATEIBHBIX M KOMMYHHKATHBHBIX
3a/ad  y4yalluMCsl TPEIaraeTcss HCIONb30BaTh pa3iWYHbIC HCTOYHHKH HH(OPMAIMH, BKIOYAS OSHIMKIONCIUH,
CIIOBapH, MHTEPHET-PECYPChl M Apyrue Oasbl JAHHBIX, B COOTBETCTBHM C KOMMYHHKATHBHOW 3amaueid, cdepoil u
cUTyare oOIIeHHsI OCO3HAHHO BBIOMPATh BHIPA3UTENBHBIE CPEACTBA SI3bIKA M 3HAKOBBIE CHCTEMBI (TEKCT, TaOJHIa,
cXeMa, ayJUOBU3YaJIbHBIN PSII U JIp.).

AKICHTHPOBAaHHOE BHUMAHHE K TIPOAYKTUBHBIM (opMaM yueOHO AeATEIHOCTH MPEATIONAracT aKTyaIH3aliio
UHPOPMAYUOHHOU KOMREMeHmHOCIY  yuauuxcs. (OPMHPOBAHHE MPOCTEHINNX HABBHIKOB PabOTBI C HMCTOYHHKAMY,
MaTepHaaMH.

Bonbiryto  3HAYUMOCTH  0Opa3OBaHHsl COXPAHSET — UHPOPMAYUOHHO-KOMMYHUKAMUBHASL — OesmeNbHOCHb
yuawuxcs, B paMKax KOTOPOW Pa3BUBAIOTCS YMEHHUS M HABBIKM MOMCKA HYXKHOI MH(MOpMAIMK MO 3aJaHHON TeMe B
HCTOYHHKAX DPa3IMYHOTrO THIIA, WU3BJICUCHUS HEOOXOAMMOH MH(OPMAUWK U3 MCTOYHHKOB, CO3JAHHBIX B Pa3iHYHbBIX
3HAKOBBIX CHCTeMax (TeKcT, Tabnmiia, rpaduk, AuarpamMma, ayJIMOBU3YaIbHBIN sl U Jp.), TlepeBoja nHdopMaiyu u3
OJIHOM 3HAKOBOW CHUCTEMbI B JAPYryio (M3 TEKCTa B TaOJMIly, U3 ayJAHOBH3YAIbHOI'O psiga B TEKCT U Jp.), BbiOOpa
3HAKOBBIX CHCTEM a/IeKBaTHO MI03HABATEILHON M KOMMYHUKATHBHOW CHTYAIHH, OTACICHIS OCHOBHOW HH(OPMAIIUH OT
BTOPOCTEIICHHOM, KPHTHYECKOrO OLCHMBAHMS [OCTOBEPHOCTH MOMydYECHHOW HH(MOPMALMH, MEpeqadd CONCPIKaHMsI
MH(POPMALIMK aICKBaTHO [TOCTABJICHHOHW LelM (CKaro, TOJHO, BEIOOPOYHO). YUaluecs NOJDKHBI YMETh Pa3BEepPHYTO
00OCHOBBIBATh CYXKICHUSI, OaBaTh OIPEINENICHHs, IPUBOIUTH [OKA3aTelbCTBA (B TOM YHCIEC OT IIPOTHBHOIO),
OOBSICHATD M3yUYCHHBIC MOJOKEHUS HA CAMOCTOSTEIIBHO MOJ00PAHHBIX KOHKPETHBIX MPUMEpax, BIAIeTh OCHOBHBIMHU
BHJIAMHU MyOIMYHBIX BBICTYIUICHHH (BBICKa3bIBaHHs, MOHOJIOT, TUCKYCCHS, MOJIEMHUKa), CJICAOBATH STHYSCKUM HOpMaM
U TIpaBWJIaM BEAEHUs Iuaiora, auciyTta. [Ipennonaraercss yBepeHHOE MCIIOIb30BAaHUE yUaAIUMKCA MYJIBTUMEIUIMHBIX
PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH [UIsi 0Opa0OTKHM, Ieperayy, CHCTeMaTH3alul HH(popMaIim, co3aanus 0a3
JaHHBIX, TIPE3CHTALNHN PE3yJIbTATOB TO3HABATEIHHON H MPAKTHIECKON ASSITEIbHOCTH.

CraHoapT OpHEHTHPOBAaH Ha BOCIIMTAHHE IIKOJbHUKA-TPAKIAHWHA U MATPHOTa POCCHE, pa3sBUTHE IyXOBHO-
HPAaBCTBEHHOIO MHpA IIKONBHUKA, €r0 HAIMOHATFHOIO CAMOCO3HAHHS. OTH IOJOXKECHHS HALUIM OTPaXCHHE B
colepkaHuM YpOKoB. B mporecce 00ydeHHs] IODKHO ObITh CHOPMHUPOBAHO yMeHHE (HOPMYJIUPOBATH CBOH
MHPOBO33pPEHUYCCKIE B3IIIS/IBI M HA 3TOH OCHOBE - BOCIIMTAHUS TPAKIAHCTBEHHOCTH U MIATPHOTH3MA.

Cpoku peaiM3anum NporpamMmbi:
IIporpamma paccuntana Ha 3 roga (2016-2017 , 2017-2018 u 2018-2019 yuebuble rofp!).

OO0mas xapakrepucTHKa Kypca reoMeTpuu B 7-9 kiaccax

B Kypce yCIOBHO MOXHO BBIACTUTH CIEOyIOUME colepkaTeldbHele JuHUM: «HarmsnHas reomerpusy,
«eomerpuueckue Quryps», «l3mepeHre TeoMeTpHUecKux BeinmuuH», «KoopmuHaTeny, «Bektope», «Jlormka u
MHOXECTBa», «I €OMETpHsI B HCTOPMUYECKOM Pa3BUTHI.

Marepwuai, oTHOCSIMIHACS K uHud «HarmsimHas reoMeTpushy (3JIEMEHThI HarJIsIHOM CTEPEOMETPHH), CIIOCOOCTBYET
Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUHN yUaIIMXCs B PaMKaX U3y4EHHs TUITAHUMETPUH.

Conepxanne pasnenoB «leomerpuueckue Qurype» u «/3MepeHHe TEOMETPHYECKMX BEJMYHMH» HAIeJIeHO Ha
TIOJTy4eHNE KOHKPETHBIX 3HAHWI O TeoMeTpUUecKol (Urype Kak BaKHEHIIeH MateMaTHYecKOW MOJIEIHN /ISl OIMCaHUS
OKpy>Katomero mupa. CHcTeMaTnieckoe N3y4YeHHe CBOWCTB I€OMETPHUYECKHX (UIyp MO3BOJUT PA3BHUTh JIOTHYECKOE
MBIIIJICHUE W TMOKa3aTb MPUMCHCHUEC OTHUX CBOJCTB Ipu peHICHUU 3aJlad BBIYHUCIUTCIBHOIO W KOHCTPYKTUBHOT'O
XapakTepa, a TaKKe P pelIeHUH MPaKTUYEeCKUX 3a/au.

Marepuain, oTHOCSIIMKCSA K coaepkaresibHbIM JHHUAM «KoopnuHatey U «BekTopbl», B 3HAYUTENBHON CTENEeHU
HECET B ce6e MCXKNPEAMETHBIC 3HAaHUA, KOTOPBIC HAXOAAT NPUMCHCHUC KaK B Pa3IMYHbBIX MaTEMaTHUYCCKUX
JUCLMIUIMHAX, TAK U B CMEXXHBIX MPeIMeETax.

Oco0eHHOCTBI0O JHHUM «JIoTMKa W MHOXECTBA» SBISIETCS TO, YTO TPEICTABICHHBIA 3IeCh MaTepHal
MPEUMYIIECTBEHHO W3Y4aeTcsi NPU PACCMOTPEHHM pAa3IMUHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMH MaTepHan
HalleJIeH Ha MaTeMaTHiecKoe Pa3BUTHE ydaluxcs, JOPMHPOBAHUE Y HUX YMEHHS TOYHO, CXKATO M SICHO M3JIaraTh
MBICJIA B YCTHOU U IUCBMEHHOH peyu.

Jluamst «['eoMeTprsi B UCTOPUYECKOM Pa3BUTHI» TIpeiHa3HA4YCHa ISl (POPMHUPOBAHUS NPEICTABICHUI O TEOMETPUH



KaK YacTH YeJ0BCUCCKOM KYJIbTYpPbI, OJId O6H_ICFO pasBUTHUA INKOJBbHHUKOB, MJIA CO3IaHUS KyHBTypHO-HCTOqueCKOﬁ
cpeabl o0y4yeHusl.

ABTOpCKHE NPOrpaMMbl, Ha OCHOBe KOTOPBIX pa3padoTana paGouasi nporpamMma.

1.Pabouas mporpamma kx yueOHuky JI.C. Atanacsna, B.®. Byry3oBa. n np. 7-9 wiaccel: yyeGHOe mocobue s
o0meodpa3oBarenbHbIX opranusanuii/B.®.byry3os. M.: [Ipoceemenue, 2016.

2. Pabouas mporpamma mo reomerpun Kk YMK JI.C. Artanacsna, B.®. ByryszoBa. 7-9 kmaccel /CocraBUTENh
I"'1.Macnakosa. M.: Bako, 2014.

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

Onucanue Mecra y4eOHOr o npeaMera B y4eOHOM ILIaHeE.

VYuebnsIi mpenmet «I eomeTpus. 7-9 Ki1acc» OTHOCHUTCA K 00pa3oBaTenbHON obmactu «MaTeMaTHKay.
B yuebnom mmane MBOY CHI Ne 43 na nzydeHue reoMeTpun B 7-9 Kiaccax OTBOAWTCS 68 yacoB U3 pacuera 2
Y B HEJIEITIO B TEUCHHE KKIOro roja o0yueHust, Bcero 204 yaca.

Onucanue HECHHOCTHBIX OPUCHTHPOB COACPKAHUA yqeﬁﬂoro npeamera.

MHOTHM JIFOJIIM B CBOCH KHU3HH MPUXOIUTCS BHITIOIHITH JOCTATOYHO CIIOKHBIC PACUCTHI, TOJIE30BAThCS
001IeyoTpeONTEIBHON BBIYNCIUTENEHON TEXHIUKON, HAXOAUTH B CIIPABOYHHMKAX U TIPUMEHSTh HY>KHbIE (DOPMYJIBI,
HCMOJB30BaTh MPAKTHYCCKHIE MTPUEMBI TCOMETPUICCKUX H3MEPCHUIN M MMOCTPOCHHM, YUTATh UH(POPMAITHIO,
MIPEICTaBICHHYIO B BUJE TAOJHII, AUarpamMMm, TpauKoB, TOHIMATh BEPOITHOCTHBIN XapaKTep CIIydaifHBIX COOBITHH,
COCTABJIATH HECTIOXKHBIC aITOPUTMBI U JIp.

Be3 KOHKpEeTHBIX MaTeMAaTHICCKUX 3HAHUH 3aTPYAHEHO MOHUMaHHE TPUHIIUIIOB YCTPOUCTBA U UCIIOJIE30BAHHS
COBPEMEHHOW TEXHUKH, BOCTIPUATHE HAYYHBIX 3HAHWH, BOCIIPHITHE M WHTEPIPETANNs pasHOOOpa3HOH
COLMANBHOM, 3KOHOMUYECKOH, MOMUTHIEeCKOi nH(popManuu. TakuM 00pa3oM, IpaKTHIECKas MTOJIE3HOCTh
MaTeMaTHKH 00YCIIOBIICHA TEM, UTO €€ PEAMETOM SBISFOTCS (YHIAMEHTABHBIC CTPYKTYPBI PEATBEHOTO MHUPA:
HpOCTpaHCTBeHHLIe (bOpMI)I U KOJIMYCCTBCHHBIC OTHOILICHUSA - OT HpOCTeﬁU.IPIX, yCBaI/IBaeMLIX B HeHOCpeHCTBeHHOM
OIIBITE JTFOJICH, JIO JIOCTATOYHO CIIOKHBIX, HCOOXOTUMBIX ISl PA3BUTHS HAYYHBIX U TCXHOJIOTUICCKUX HIICH.

Be3 6a30Boit MaTeMaTHYECKOM MOATOTOBKA HEBO3MOXKHO JJOCTHYB BBICOKOT'O YPOBHS 00pa30BaHMSA, TaK KaK BCE
OoJIbIlIe CHIEIMATBHOCTEH CBSI3aHO C HEMOCPEICTBEHHBIM ITPUMEHEHHEM MaTeMaTHKH (IKOHOMHKA, OU3HEC,
(¢uHaHCH, pU3UKA, XUMHUS, TEXHUKA, MTHPOpPMAaTHKa, OMOIIOTHS, ICHXOJIOTHS 1 MHOTHE ApyrHe). ClieoBaTeIbHO,
pacmmpsieTcst KpyT ITKOJIEHIKOB, JJIST KOTOPBIX MaTeMaTHKa CTAHOBHUTCS MPO(ECCHOHATFHO 3HAYUMBIM TIPEAMETOM.

B coBpeMeHHOM 00MIeCTBE BaXKHBIM SBIISICTCSI (POPMUPOBAHHE MATEMATHYCCKOTO CTHIISI MBIIIUICHHUS,
MIPOSIBJISFOIETOCS B ONPEICIICHHBIX YMCTBCHHBIX HABBIKAX.

B mporiecce MateMaTu4ecKoil eI TEIbHOCTH B apCEHA MPHEMOB M METOIOB YEIOBEUYESCKOTO MBIIUICHUS
€CTECTBCHHBIM 00pa30M BKJIFOUAOTCS MHAYKIUS U ACTYKIIHs, 0000IICHIE U KOHKPETU3AIUS, aHAJTU3 U CUHTE3,
KIacCUUKALMA U CUCTeMaTu3anus, abctparupoanne u aHaIorus. C moMonisio 00bEKTOB MAaTEeMaTHIECKUX
yMO3aKIIIO‘IeHI/II\/’I nu l'lpaBI/IJ'[ nux KOHCprI/IpOBaHI/If{ BCKpBIBaeTCH MEXaHU3M JIOTHYCCKUX HOCTpOCHHﬁ,
BEIpa0AaTHIBAIOTCS YMEHHS (DOPMYIHPOBATH, 0OOCHOBBIBATE M JOKA3BIBATh CYKACHHUS, TEM CAMBIM PAa3BHBACTCS
JIOTHYECKOE MBIIICHHE. MaTeMaTuKe PUHAUICKHUT BEAyIask poiib B (OPMUPOBAHUH aITOPHTMHUIECKOTO
MBIIIUICHUS, BOCIIUTAHUN YMEHHUS JICHCTBOBATH O 33JaHHBIM JITOPUTMaM U KOHCTPYHPOBATH HOBBIC.

B xoze pemieHns 3a1a4 OCHOBHOW yueOHOM AEATEIEHOCTH Ha YPOKaX MaTEMAaTHKU Pa3BUBAIOTCS TBOpYECKAS U
HpI/IKJ’IaﬂHaﬂ CTOpOHI)I MBIIIJICHUS. I/ICHOJ'II)?;OBaHI/Ie B MATCMAaTUKC Hap;my C €ECTCCTBCHHBIM HCCKOJBKHUX
MaTEMAaTHYCCKUX S3BIKOB JIACT BO3MOXKHOCTh PAa3BHBATh Y YUAIUXCSA TOYHYIO, SKOHOMHYIO U HH(OPMATHBHYIO
YCTHYIO M TUCBMEHHYIO Pedb, yMEHHE OTOMpPATh HanOOIee MOAXOISIINE SI3BIKOBBIC (B YACTHOCTH, CHMBOJIHYECKHIE U
rpaduUecKue) CpeacTsa.

MaremaTrueckoe o0pa3oBaHIE BHOCUT CBOH BKIIad B (hopMUpOBaHUE OOIIEH KyIbTypHl YeIoBeka. Eé
HEOOXOIUMBIM KOMIIOHEHTOM SIBIIIETCS 00Ilee 3HAKOMCTBO C METOJaMHU MTO3HAHUS IEHCTBUTEIBHOCTH, YTO
BKITIOYAET TIOHMMAHUC TUAICKTHYCCKON B3aMMOCBS3H MAaTEMATHKH U ACHCTBUTEIBHOCTH, MPEICTABICHHUE O
IpeaMeTe M METOJIC MATEMATHKH, €r0 OTIIMIHSIX OT METOJIOB ECTECTBCHHBIX M TYMaHUTAPHEBIX HAayK, 00
OCO6CHHOCT$IX HpI/IMeHeHI/IH MAaTEMAaTUuKU AJid peI_HeHI/Iﬂ Hay’-IHI)IX u HpI/IKJ'la,[[HbIX 3aaa4.

N3ydenne MaTeMaTHKHU CITIOCOOCTBYET 3CTETHYCCKOMY BOCIIUTAHHIO YEJIOBEKA, TOHUMAHUIO KPACOTHI U
M3AIIECTBA MATEMATHIECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPHUUECKUX (HOpM, YCBOSHHIO HICH CHMMETPHU.
I/I3yquI/Ie MaTEMaTUKU pa3BI/IBaeT BOO6pa)KCHI/Ie, HpOCTpaHCTBCHHBIe l'lpe)ICTaBJ'[eHI/IH.

Hcropust pa3BUTHS MAaTEMaTHYECKOTO 3HAHUS JaeT BO3MOXKHOCTD TIOMTOJTHAUTH 3alac HCTOPUKO-HAYYHBIX 3HAHUI
IIKOJBHUKOB, C(POPMUPOBATh Y HUX MPEICTABICHUS O MAaTEMaTHKE KaK 4acTH OOIIEYeTI0BEYECKOM KYIbTYPHL.
3HAKOMCTBO C OCHOBHBIMH HCTOPHYCCKIMH BEXaMU BOSHUKHOBCHHUS U Pa3BUTHSI MATCMATHUCCKOW HAYKH,
CyIp0aMHU BETUKUX OTKPBITHI, UIMCHAMHU JTFOJICH, TBOPHUBIINX HAYKY, JOJDKHO BOWTH B HHTCIUICKTYabHBIN Oarax
KaXXI0TO KYJIBTYPHOTO YeJIOBEKa.



.JII/I‘IHOCTHBIC, METANIPEeAMETHLIC M IIPECAMETHBIC PE3YJdbTAThl OCBOCHUSA

CoAcp:KaHuA Kypca
ITporpamMMa oOecrednBacT MOCTH)KEHHE CIEAYIOIINX pE3ylIbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
MporpaMMBbl OCHOBHOTO 001Iero 00pa3oBaHus:
AUYHOCTHbLE:

1) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIIECHHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydYamMUXCcs K caMOPa3BUTHIO U CaMOOOpa30BaHHUIO HA OCHOBE MOTHUBALMU K OOYYEHHIO U IO
3HAHHIO, BEIOOpY NanpHelmero oopa3oBanus Ha 0a3e OpUCHTUPOBKH B MUpe npodeccuii u
npodecCuOHaANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOEHHUIO NHIUBUyalIbHONH 00pa30BaTENbHOM
TPAeKTOPHUU C YUETOM YCTOMYMBBIX MO3HABATEIbHBIX UHTEPECOB;

2) <¢opmMupoBaHHE LEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOLIECTBEHHON MPaKTUKH;

3) ¢opmupoBaHME KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOLICHUH U COTPYIHHYECTBE CO
CBEPCTHUKAMH, CTAPIIMMH U MIAJIINMH B 00pa30BaTEIbHONW, 0OIECTBEHHO OJIE3HOH, yueOHO-
HCCIEN0BATEIbCKOW, TBOPYECKOM M JIPYTrUX BUOAX [EATEIbHOCTH;

4) yMeHHe SCHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW M MHUCHbMEHHOW pedyu, MOHUMATh
CMBICJI IOCTAaBJIEHHOMN 3aJauM, BBICTPAUBaTh apryMEHTALUIO, IPUBOAUTHL IIPUMEPHI U KOHTPIPUMEDHI;

5) KPUTUYHOCTb MBINIJICHHUA, YMCEHUE pacClO3HABaTh JJIOTMYCCKHN HCKOPPCKTHBIC BbICKA3bIBAHUA,
OTJINYATh THIOTE3Y OT (aKTa;

6) KpeaTHBHOCTb MBILIUICHUS, HHUIINATHBA, HAXOJIMBOCTh, AKTUBHOCTD IIPH PEIICHUN T€OMETPHUIECKHUX
3aj1ad;

7) yMeHHE KOHTPOJIMPOBATH IIPOLECC U PE3yIbTAT yueOHONH MaTeMaTHIECKOHN ACATEIBHOCTH;

8) cHnocoOHOCTH K YMOIMOHAIBHOMY BOCIPHUSATHIO MaTeMaTH4e CKMX 00BEKTOB, 3a/1a4, PEUICHUH,
paccyxIeHuH;

Memanpeomemubvie:

1) yMeHHe CcaMOCTOSTEIbHO IUIAHUPOBATh ajlbTEpPHATHUBHBIE NYTH IOCTHUXEHMS Ieneil, OCO3HAHHO
BBEIOHpaTh Hanbomee 3¢ hekTUBHBIE CIOCOOHI pemIeHNsT YIeOHBIX U TO3HABATEIBHBIX 3a7ad;

2) yMeHHUe OCYLIECTBIISITh KOHTPOJb M0 PE3yIbTaTy U IO COcOo0y AeHCTBUS Ha yPOBHE NPOM3BOJIBHOTO

BHUMAaHHS U BHOCUTH HEOOXOAMMBIE KOPPEKTHBEI;

3) yMeHHe afeKBaTHO OLICHWBATH NMPABUIBHOCTH MJIM OIIMOOYHOCTD BHIIOJHEHUS y4eOHOW 3anaun, eé
00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXHOCTH €& peIlleHMs;

4) oco3HaHHOE BJaJCHHE JOTHYECKUMH ACHCTBUSMHU OIIpeaesie HUsI HOHATHIH, 0000IIeHNS, yCTaHOBICHUS
aHaJIOTHH, KJaccu(UKallMU HA OCHOBE CAMOCTOSTEIBLHOTO BHIOOpPa OCHOBAHUN U KPUTEPHEB,
YCTaHOBJICHUS POJIOBUJOBBIX CBA3EH;

5) yMeHHE yCTaHaBIMBaTh IPUINHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE pacCyXICHHE,
yMO3aKJIf0oueHHE (MHIYKTHBHOE,

JIEIYKTUBHOE U 110 AHAJIOTHH) U BBIBOIBI;

6) yMeHune co31aBaTh, IPUMEHSTH U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIHUYECKNE CPECTBA, MOACIH H
CXEMBI JUIS pelIeHUs y4eOHBIX U M03HABATENIbHBIX 3a/a4;

7) yMeHUue OpraHMW30BBIBAaTh Yy4eOHOE COTPYIHHMYECTBO M COBMECTHYIO NESITEIBHOCTH C YUUTEIEM H
CBEPCTHUKAMHM: ONPEJCIIATh LENH, pacnpeaeiasaTh QYHKIUU U POJIU YYaCTHUKOB, 00IIHe CIIOCOOBI
paboThl; yMeHHE paboTaTh B IPYyIIC: HAXOIUTh 00IIEe PECIICHUE U pa3pelraTh KOHPIUKTH Ha
OCHOBE COTJIACOBAHMS MO3UNMI U y4éTa HHTEPECOB; CAyMaTh NapTHEPA; (HOPMYIHPOBATH,
apryMEHTHPOBAaTh M OTCTAaWBaTh CBOE
MHEHHE;

8) dbopmMupoBaHHe U pa3BUTHE yIeOHOH M 00IIETOIB30BATENbCKON KOMIETEHTHOCTH B 00J1aCTH
MCIIOJIb30BaHMs HHPOPMALlMOHHO-KOMMYHHUKAaHOHHBIX TexHoioruid (MKT-komneTeHTHOCTH);

9) nepBoHaYaNbHEIE MPEACTABICHUS 00 UAEAX U O METO/JaX MAaTEMAaTUKH KaK 00 YHHUBEPCAIbHOM SI3bIKE
HayYKU U TEXHUKHU, O CPECACTBEC MOJACINPOBAHUIA SIBIICHUHN U IpoUECCOB;

10) ymeHHe BHUAETh MAaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE IPOoOIEMHOM CUTyalluul B JPYyTUX
JUCHUIUTMHAX, B OKPY XKAIOUeH )XKU3HU;

11) ymMeHHe HaXOOHUTh B PAa3JMYHBIX HCTOYHHUKAX WH(POPMAIUIO, HEOOXOMUMYIO MJIsI pEelmIeHHs
MaTeMaTH4YeCKUX NpoOIeM, U IPEACTABIATH €€ B MOHATHON QopMe; IPUHUMATh pelIeHHe
B YCIOBUSX HEMOJHONH M M30BITOYHON, TOUHOH M BEPOSITHOCTHOW MHPOPMALNH;

12) yMeHHe MOHMMAaTh U UCHOJI30BaTh MaTEMAaTUYECKUE CPEACTBA HATJISIHOCTH (PUCYHKH, YEPTEXKU,
CXEMBI U JIp.) JJISl HILTIOCTPALMK, HHTEPIIPETAlUU, apTyMEHTAIUH;

13) yMmeHHe BBIIBUIaTh THIIOTE3bl IPU PEIICHUH y4eOHBIX 3a/jau U IOHUMATh HEOOXOIUMOCTh UX
MPOBEPKHU;

14) yMmeHne NPpUMEHSTh HHIYKTUBHBIE U JEAYKTHBHBIE CIIOCOOBI pacCyXACHHUH, BUACTh pa3IndHbIC
CTpaTeruy PeIleHHs 3a/ay; IOHUMAHUE CYLIIHOCTH aJrOPUTMUYECKUX IPEANHCAHUA U YMEHHE
JIECTBOBATH B COOTBETCTBHUH C IPEJIOKEHHBIM aJI'0 PUTMOM;

15) ymeHHe caMOCTOSITENIBHO CTABUTH LENIH, BBIONPATh U CO3/1aBaTh AITOPUTMBI M PELICHUS



y4eOHBIX MaTeMaTHYECKHUX IpobiieM;

16) yMmMeHHMe IUIaHUPOBAaTh M OCYINECTBIATH JAEATEIBHOCTh, HAIPABICHHYI0O Ha peIIeHHEe 3a7ad
HCCIIEIOBATEIBCKOTO XapakTepa;
npeomemmule:

1) oBnagenue 6a30BBIM NOHATHHHBIM alllapaToM 110 OCHOBHBIM pasfiesiaM CO/EpIKaHUs; IPEJCTaBICHHE 00
OCHOBHBIX M3y4aeMbIX MOHATUIX (YHCIIO, TeoMeTpudecKas Gpurypa) Kak Bask HEHIINX
MaTeMaTH4EeCKUX MOJAEJAX, O3BOJMIOMIMX ONUCHIBATh U M3YUaTh peajbHbIC MPOLECCH U SABICHUS;

2) ymeHue paboTaTh ¢ TEOMETPHUUYECKIM TEKCTOM (aHaJU3UPOBaTh, U3BJIEKATh HEOOXOAUMYIO
nH(}OPMAINIO), TOYHO U TPAMOTHO BhIPaXXaTh CBOM MBICIH B YCTHOUW M MUChMEHHOHN pevu
C IPUMEHCHUEM MaTeMaTU4YeCKOM TEPMUHOJIOTUHU U CUMBOJIMKH, UCITIOJIB30BATh PA3JIUYHBIC SA3BIKU
MaTEeMaTHKH, IPOBOANTH KiIacCHPUKAINH, JOTHIECKHEe 000CHOBAHMS, T0Ka3aTEIbCTBA
MaTeMaTHYECKUX YTBEPKICHHII;

3) oBnageHWE HABBIKAMH YCTHBIX, TNCbMEHHBIX, HHCTPYMEHTANbHBIX BBIYMCIICHUI;

4) oBnaseHNe reOMETPUICCKUM SI3BIKOM, YMEHHE HCII0JI30BATh €T0 ISl OMMCAHUS MPEJIMETOB
OKpY’Karolero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN U N300pa3uTENbHBIX
YMEHHH, NpruoOpeTeHne HaBBIKOB I'€OMETPHUECKUX MOCTPOE HUM;

5) yCcBOEHHE CUCTEMaTHYECKUX 3HAHUH O MIOCKUX (UTypax U UX CBOICTBaX, a TaK)Ke HA HATIATHOM
YPOBHE — O HpOCTeI‘/IIIHI/IX NMPOCTPAHCTBCHHBIX TCJIaX, YMCHUEC NMPUMCHATh CUCTEMATUYCCKHUEC 3HAHUA O
HUX JUIS PEIICHUS T€OMETPUIECKUX U MPAKTHICCKUX 3a7ad;

6) yMeHHUe U3MEPATh JUINHBI OTPE3KOB, BETUYHHBI YTJIOB, HCIIONb30BaTh (DOPMYJIIBI 11 HAXOXKICHUS
MepUMETPOB, Miolnaaeil 1 00bEMOB reoMeTpruIecKux QUryp;

7) yMeHUe IPUMEHSITHh U3yUCHHbIC TIOHATHUS, PE3YIbTAThl, METOBI JJIs pEIIeHUs 3aj1ay MPaKTHIECKOTO
XapakTepa M 3a]ad U3 CMEXHBIX JUCIUIUINH C CIOJIb30BAaHUEM ITPH HEOOXOJUMOCTH CIIPaBOYHBIX
MaTepuansoB, KaJbKyIsITOpa, KOMIBIOTEpA.

IL1annpyemble pe3yJibTaThl H3y4eHHs1 Kypca reoMeTpuu B 7-9 kiiaccax.

Harasignas reomerpus
BeiyckHuK HayuuTCs:
1) pacro3HaBaTh Ha YepTEXKaX, PUCYHKAX, MOJICIISAX ¥ B OKPYKAIOIIEM MUPE IUIOCKHE U MPOCTPAHCTBEHHBIE
reoMeTpU4ecKue GpUrypbr
2) pacrio3HaBaTh pa3BEPTKH Kyba, MPSIMOYTOIBHOTO TTapalIelIeHIe [a, TPaBUIIbHON MHPAMHIB, IHIIHHAPA U
KOHYCa;
3) ompenensaTh MO JIMHEWHBIM pa3MepaM pa3BEPTKH (GUTYpHI IMHEHHBIE pa3Mephl caMoi GUTYpBI M HA000POT;
4) BBIUHUCIATH 00BEM MPSMOYTOJIBHOTO MapasIeNeUIe/a.
Buinycknuk nonyuum 03moicHOCmy.!
5) eviuucnamo 00bEMBI NPOCMPAHCMEEHHBIX 2€OMEMPUUECKUX QUEYP, COCMABNEHHBIX U3  NPAMOY2OTbHbIX
napannenenuneoos,
6) yernyoumov u pazsums npeocmasgieHus 0 NPOCMPAHCMEEHHBIX 2e0MEMPUIECKUX Puaypax;
NPUMEHAMb NOHAMUEe PA36EPMKU 01 BLINOIHEHU NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue purypsol

BenryckHuk HayunTes:

1) ToNB30BaThCS S3BIKOM T'€OMETPHUH IJISl OTIMCAHUS ITPEAMETOB OKPYIKAIOIIET0 MUPa U UX B3aUMHOTO
PacIoJIOKEHUSL;

2) pacrio3HaBaTh U M300pakaTh Ha YEPTEkKaxX M PUCYHKAX reoMeTpuieckre GUrypbl U UX KoH(uUrypamnuu;

3) HaXOIUTh 3HAYCHUS JUTHH JIMHEHHBIX 3JIEMEHTOB (DUTYP M MX OTHOIICHHMS, [PaayCHy0 Mepy yrioB ot 0 1o 180°,
MPUMEHSIS OTPEEIICHISI, CBOMCTBA M IPH3HAKHU (DPUTYDP M UX DIIEMECHTOB,
oTHOIIeHUS GUTyp (PaBEHCTBO, TOA00ME, CHMMETPHH, TIOBOPOT, MAapaJIIeIbHBIA EPEHOC);

4) omepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSIMH T'€OMETPHUECKUX (DUTYD;

5) omepupoBaTh C HAYAIBHBIMHM IIOHSATHSIMH TPUTOHOMETPHM M BBIIOJIHSTH 3JEMEHTApHBIE OIEpaliy Haj
(YHKIUSIMU YIJIOB;

6) peliath 3a/1a4y Ha JOKa3aTelbCTBO, ONUPAsICh HAa M3yYeHHBIE CBOHCTBA (UTYP M OTHOLIEHUH MEXIY HUMH H
MPUMEHSIST U3yYEHHBIE METO/IBI JIOKA3aTeNbCTB;

7) peliath HeCJIOKHbIE 33/1a4H HA IOCTPOECHHE, IIPUMEHSISl OCHOBHBIE JITOPUTMBI IOCTPOESHUS C MIOMOILBIO
LUPKYJIS U JTUHEUKH;

8) pemiate MIaHUMETPUYECKHE 3a/1a91 HA HAXOXKACHHE T€OMETPHUIECKUX BETMYUH M0 00pa3IiaM MM alrOprUTMaM,



pemath MpOCTEeHIIME INTAHUMETPHYCCKHE 3a1a491 B TPOCTPAHCTBE.
9) m3BneKaTh MHPOPMAIHIO O TEOMETPUIECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTEXKax B SIBHOM BHJIE;

10) pUMEHATH [UIS PEIICHNUS 3a/1ad TeOMETPUIecKe (DaKThI, €CIH yCIOBHS UX IPHUMEHEHHS 3a1aHbI B SBHON

Popwme;

Boinycknuk nonyuum 603MoiCHOCHb !

11) osraoemv memooamu pewiernus 3a0a4 Ha 8blYUCICHUA U O0KA3AMENbCMBA: MemooOM Om
NPOMUBHO20, MeMOOOM NOO0OUS, MemOoOOM nepedopa apuarHmMos U MemoOoM 2eOMempUudeCcKux
Mecm mouex;

12) npuobpecmu onvim npumenenus aieedbpauyecko2o u mpueoHOMempuiecko2o annapama u uoet
0BUdICEHUS NPU PeleHUl 2e0MeMPULEeCKUX 3a0ay,

13) o6nraoemv mpaduyuoHHOU cxemMol peuleHuss 3a0a4 Ha NOCMPOeHUe C NOMOWbIO YUPKYIA U
JUHEUKU: anaiu3, nocmpoenue, 00KaA3ameilbCcmeo u ucciedosanue;

14) nayyumbces pewams 3a0a4u HA NOCMPOEHUE MEMOOOM 2€0MEeMPULECKO20 MeCma MoyeK U
Memooom noooous,

15) npuobpecmu onvim uccied08aHusL CGOUCME NIAHUMEMPULECKUX USYD € NOMOWbBIO KOMNbLIOMEPHBIX

npozpamm,

16) npuobpecmu onvim @vinOAHEHUs Npoekmos no memam: «leomempuueckue npeobpazoganus Ha

naockocmuy, «llocmpoenue ompesxkoe no gopmyney,;

17) Hay4yuThCs MCIOJB30BaTh CBOICTBA T€OMETPHUYECKUX (UTYp AJsI PElICHHs THUIOBBIX 3a/1a4, BO3HHKAIOUIUX B

CUTYyAIMsIX TIOBCEIHEBHOM JKU3HH, 3a/1a4 IPAKTHICCKOTO CONCPIKAHHMS.

OTHOmIEeHUS

BemyckHuk HayauTcs:
1)onepupoBarh Ha 0a30BOM YPOBHE MOHSATHSMH: PaBEHCTBO (UTYp, paBHbIE (HUTYPbI, PABEHCTBO TPEYrOJIbHUKOB,

MapajyIeIbHOCTh TPSMBIX, NMEPNEHAUKYISIPHOCTh NMPSMBIX, YIJIBI MEXIY NPSMBIMH, NMEPIEeHANUKYNIAp, HaKJIOHHas,
TIPOCKITHSL.

Buinycknuk noayuum 603mM04CHOCMb.!
2)MCHOIb30BaTh OTHOIICHUS [Tl PEeLIeHNs IPOCTEHIINX 3aa4u, BOSHUKAIOIINX B PEaIbHOM KU3HHU.

I'eomeTpuUecKHe MOCTPOEHUs
BoinmyckHUK HayuuTes:

1)n300pakaTh TUIOBBIE TUIOCKHE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C MTOMOIIBI0 HHCTPYMEHTOB.
Buinycknux noxyyum 603moxicHOCHb !

2)BBINIOIHATH MIPOCTEHIIINE IIOCTPOCHUS HA MECTHOCTH, HEOOXOJMBIE B pealbHON JKU3HH.

I'eomeTpuyeckue npeodpazoBaHus
BrinyckHUK HayuuTes:
1)ctpouts GUrypy, CAMMETPUYHYIO TaHHON (UType OTHOCHTEIILHO OCH U TOYKH.
Buinycknux nonyuum 603moxcHocmy:
2)pacrio3HaBaTh ABIKCHHE OOBEKTOB B OKPYIKAIOIIEM MUPE; CHMMETPHYHBIE (PUTYPHI B OKPYKAIOIIEM MHUPE.

H3mepenne reoMeTpuyecKUX BeJHIHH

BemyckHuk HayuuTcs:

1) wucrnonp30BaTh CBOWCTBA U3MEPEHUS [UTHH, IUIOIIA/IeH U YIJIOB IIPU PELICHUH 3a7a4 Ha HaXO0XK/EHUE JJIMHbBI
OTpe3Ka, [UTMHBI OKPY>KHOCTH, JUJTHHBI IyTH OKPY>KHOCTH, IPalyCHON MephbI yIia;

2) BBIYMCIATH JUTMHBI JIMHEHHBIX JIEMEHTOB (PUTYD M UX YIJIBI, HCHIOIB3YS! (POPMYJIBI ATMHBI OKPYKHOCTH U JUTHHBI
IIyTH OKPY’KHOCTH, (hOpMYJIHI IUIOmaaeit Guryp;

3) BBIMMCIATH IUIOLIAAN TPEYTOIEHUKOB, IPIMOYTOJIBHUKOB, [TAPAJIIETIOrPAMMOB, TPAIELIUH, KPyTrOB U CEKTOPOB;

4) BBIUHUCIATH JIMHY OKPYKHOCTH, AJIMHY TYTH OKPYKHOCTH;

5) permiats 331a4M Ha JIOKA3aTEIbLCTBO C HCIOJIb30BaHUEM (OPMYJI JTIMHBI OKPY>KHOCTH M JUTHHBI TyTH OKPY>KHOCTH,
(dopmy rurotazen Guryp;

6) peliaTh MPaKTUYECKHE 3a/1a4H, CBSI3aHHbIE C HAXOXKICHHEM TeOMETPHYECKUX BEJIUUHMH (MCIIONb3YS TIPH
HEOOXOIMMOCTH CIIPABOYHUKU U TEXHHUUYECKHE CPE/ICTBA);

7) BBINOIHATH U3MEPEHHE JUTNH, PACCTOSHUM, BEIHMYHUH YTJIOB, C IIOMOIIBIO0 HHCTPYMEHTOB JUIS M3MEPEHHUH ATIHH U
YTJIOB;

8) mpuMeHATH (HOPMYIIBI IEPUMETPA, IUIOMAAN U 00beMa, IIOIAAN IIOBEPXHOCTH OTASIFHBIX MHOTOIPAaHHUKOB
IIPY BBIYUCIICHUSX, KOTA BCE JaHHBIE UMEIOTCS B YCIIOBUH;



9) mnpumeHsaTh Teopemy [lndaropa, 6a30BbIe TPUTOHOMETPUYECKUE COOTHOLICHHS JJISl BRIYMCIICHUS JUTHH,
PAacCTOSIHUH, IUIOIAJEH B IPOCTEUINUX CIIydasiX.

Buinycknux noxyuum 603MONCHOCMb.!
10)sbiuucasimo nrowadu guayp, COCmagieHnbix u3 08yxX uiu ojee npsmoy2oibHUK08, NAPALIei0ZPAMMO8,
MPey2oNbHUKOS, KpYea U cekxmopa,
11)svruucasams naowaou MHO20Y20NbHUKOG, UCHOIb3YSL OMHOWEHUSI PABHOBENUKOCIU U PABHOCOCMABLEHHOCIU,
12)npuobpecmu onvim npumenenus aneedpauiecko2o u mpueo HOMempuyecko2o annapama u uoetl 0BUICeHUs.
npu peuteHuU 3a0ay Ha 8bIYUCLEHUE NI0WAOel MHO20Y20lbHUKOS.
13)eviuucismo paccmosinust Ha MECMHOCIMU 8 CIAHOAPMHBIX CUMYAYUSIX, WIOWAOU 8 NPOCMEUUUX CLYYasIX,
NPUMEHSIMb POPMYITIbL 8 NPOCMEUMUX CUMYAYUSIX 8 NOBCEOHEGHOU HCUZHU.

KoopauHatbt
BrinyckHUK HayuuTes:
1) BBIYUCIATH JIMHY OTPE3Ka 110 KOOPIMHATAM €TO KOHIIOB; BBIYMCIISITE KOOPIMHATHI CEPEUHBI OTPE3Ka;
2) WMCTONB30BaTh KOOPAWHATHBIM METOA ISl U3yUCHHS CBOWCTB MPSIMBIX U OKPYKHOCTEH;
3) ompenensTs NPUOIMKEHHO KOOPMHATHI TOUYKH 0 €€ M300paKeHNIO Ha KOOPIMHATHOH TUIOCKOCTH
Buinyckuux nonyuum 603modcnocmy:
4) oenademsv KOOPOUHAMHBIM MEMOOOM peuienus 3a0ay Ha GbIYUCTEHUE U OOKA3ATNENbCEO;
5) npuobpecmu onvim UCNONL306AHUL KOMHLIOMEPHLIX NPOSPAMM OJisl AHANU3A YACMHBIX CYYdes
83AUMHO20 PACHONOINCEHUSL OKPYICHOCMEU U NPAMBIX,

6) npuobpecmu onvim GbINOAHEHUs Npoekmog Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa npu peueHuu

3a0a4 HA BbIYUCTIEHUE U 00KA3AMENIbCINEO ).

BexTopsl
BeiyckHuk HayunTes:

1) omepupoBaTh C BEKTOpaMU: HAXOAUTh CYMMY M Pa3HOCTh IBYX BEKTOPOB, 3aJaHHBIX I€OMETPUYECKU, HAXOIUTh
BEKTOp, PaBHBII IPOU3BECHUIO 3a[JAHHOTO BEKTOpa Ha YUCIIO;

2) HaxOAWTH I BEKTOPOB, 33/IaHHBIX KOOPAWHATAMU: JUTHHY BEKTOPA, KOOPIHMHATHI CyMMBI B Pa3HOCTH ABYX H
0oJtee BEKTOPOB, KOOPAMHATHI TPOM3BEACHHUS BEKTOPA HA YHCIIO, PUMEHSISI IIPH HEOOXOMMOCTH COYCTATEIIbHBIMH,
[IEPEMECTUTENBHBIN U PACTIPEAETUTENBHBIN 3aKOHbI;

3) BBIMUCIATH CKATAPHOE IPOM3BEICHNE BEKTOPOB, HAXOAUTH YTOJl MEXKLy BEKTOPaMH, yCTaHABINBATh
HNEPHEHANKYIIIPHOCTD MPSMBIX.

Buinycknux noxyyum 603M0#CHOCMb.!

4) o6nrademv 6eKMOPHLIM MEMOOOM 01 peleHus 3a0a4 Ha GblHUCAeHIUe U OOKA3AMENbCBO,

5) npuobpecmu onvim 6uinOIHEHUs NPOEKMO8 Ha memy «IIpumenenue sekmopHo2o memooa npu peweHuu
3a0a4 Ha 6blYUCIEHUE U 0OKA3AMENbCINEO Y.

TpedoBaHus K YPOBHIO MOATOTOBKH y4amuxcs 7 Kjacca

Honsicuvl 3namv/nonumams: ONpenencHue TOUKY, IPSIMON. OTPE3Ka, JIyda, yIia; eJUHULbI
M3MEPEHMSI OTPE3KA, YIJIa, ONPEAEIEHUE BEPTUKAIBHBIX U CMEXHBIX YIJIOB, X CBOMICTBA,
pIIpeAesIeHHe NEPIEHIUKYIISPHBIX IPSMBIX; ONPEIEICHUE TPEYTOJIbHUKA, BUIBI
TPEYroJbHUKOB, IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBA paBHOOEAPEHHOTO
TPEyTOJIbHUKA, OTIPE/ICTICHNE METUaHbl, OMCCEKTPHCHI, BEICOTHI; OIIPEEIICHIE MapalIeIbHBIX
IPSIMBIX, UX CBOMCTBA U MPU3HAKH; COOTHOIIEHUE MEXy CTOPOHAMH U yIJIaMH TPEYTOJIbHUKA,
TEOpEMY O CYMME YIJIOB TPEYTOJIbHHKA; ONPEAEICHUE NPAMOYTOJIBbHOTO TPEYTOJIbHHUKA, €TO
CBOICTBA U IPU3HAKHU.

Honsicnvl ymemsp: 0003HauaTh TOUKH, OTPE3KH U NPSMbIE HA PUCYHKE, CPAaBHUBATh OTPE3KU U YIJIB,
C TIOMOIIIBIO TPAHCTIOPTUPA MPOBOIUTH OUCCEKTPUCY YITIa; H300pakaTh MPSIMOM, OCTpPBIA, TYHOH 1
Pa3BEPHYTHIH yIIIbl; U300paXkaTh TPEYTOIBHUKH U HAXOAUTh UX NEPUMETP; CTPOUTH OUCCEKTPUCY,
BBICOTY ¥ MEJIMaHy TPEYTOJIbHUKA; JOKA3bIBaTh IIPU3HAKY PABEHCTBA TPEYTOJIbHUKOB; IIOKA3bIBATh
Ha PUCYHKE IIapbl HAKPECT JIEKAIINX, COOTBETCTBEHHBIX, OJHOCTOPOHHMX YIJIOB, JOKA3bIBATh
IIPU3HAKY NTAPAUIEIIBHOCTH IBYX IIPSMBIX; JOKA3bIBaTh TEOPEMY O CYMME YITIOB TPEYTOJIbHUKA,;
3HATb , KAKOM yToJl Ha3bIBAETCSl BHELIHUM YITIOM TPEYTOJIbHUKA; IIPUMEHSTH IPU3HAKH



MMPAMOYTOJIBHBIX TPECYT'OJIbBHUKOB K PCHICHUIO 3a/1a4; CTPOUTH TPCYT'OJIbHUKU 10 TPECM 3JICMCHTAM.

Jonoicnol 61adems KomnemeHyuaMuU: NO3HABATEIIHHON, KOMMYHHUKATHBHOM, HH()OPMAIIMOHHON 1
pedIeKCUBHOM.

Cnoco6wbt pewiams ciedyroujue Hcu3HeHHO-NPAKmMuyecKue 3a0aqu: CaMocTosATEIbHO PUOOpeTaTh
Y [IPUMEHSTD 3HaHHA B Pa3JIMYHbIX CUTYaIAX, padoTaTh B TPyIIax, apryMEHTUPOBATh U
OTCTauBaTh CBOIO TOUKY 3PEHHUS, YMETh CIyIIaTh JPYTHX, U3BJIEKaTh YUeOHYI0 HHPOPMAIHIIO Ha
OCHOBE COTMIOCTaBUTENHLHOTO aHATIN3a 00BEKTOB, MOJIL30BATHCS MPEIMETHBIM yKa3aTeleM,
SHUMKJIONEIUEN U CIPAaBOYHUKOM ISl HAXO0XKIEHUS MH(OPMALIUK, CAMOCTOSATENHHO JIeIICTBOBATH B
CHUTYaIIMSX HEOIPEICIICHHOCTH TIPH PEIICHUH aKTyaJIbHbIX ISl HUX ITPOOIeM.

TpeOoBaHus K YPOBHIO IIOATOTOBKH yyammxcs 8 kiacca

Jonscnol 3Hambv/nonumams:

HavanbHble TOHATHS U TEOPEMBI TEOMETPHH.

MHOrOoyroapHUKH. OKPY>KHOCTh U Kpyr. HarnsaHsle npeacTaBieHus 0 MPOCTPAHCTBEHHBIX
Tenax: KyOe, mapaijenenurnese, npusMe, mupamue, mape, chepe, konyce, muiuaape. [Tpumepst
ceueHuid. [Ipumepsl pa3BepTOK.

Tpeyronbauk. Teopema @aneca. [logobue TpeyroabHUKOB; KodduuueHT noxodus. [IpusHaku
o100Us TPEYroJbHUKOB.

Teopema IIudaropa. IlpuzHaku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC,
TAHTEHC M KOTAHI'€HC OCTPOTO yIJIa MPSMOYTOJILHOTO TpeyroabHuka u yrinos ot 0° no 180°;
IIPUBENIEHUE K OCTPOMY YTIIIy.

3ameyaresbHbIE TOUYKH TPEYTOJIbHUKA: TOUKH IIEPEeCEUEHUs CEPEANHHBIX NEPIEHINKYJIISPOB,
OHMCCEeKTpUC, METUaH.

UYetsipexyronbHuk. [lapamienorpamm, ero cBoicTBa u npu3Haku. [IpsaMoyroibHuK, KBaapar,
pOMO, uX cBOICTBA U MpHU3HaKK. Tpanenus, paBHOOEAPEHHAS TPATICIIHAL.

MHoroyroiasHukH. Beimykiibie MHOTOyroibHUKA. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.
BrncanHble 1 onMcaHHBIE MHOTOYTOJIBHUKU. ITpaBUiIbHbIE MHOTOYTOJIBHUKH.

OxkpyxxHOCTh U KpyT. LlenTp, panuyc, nuamertp. [yra, xopaa. LleHTpanbHbIi, BIUCAHHBIN yTOT;
BEJIMYMHA BIIMCAHHOIO yria. B3auMHoe pacnonoxeHue npsaMoi 1 OKpyKHOCTH, IBYX
OKpy>kHOCTel. KacarenpHas 1 cekymas K OKpy>KHOCTH, PaBEHCTBO KACATEIbHBIX, IPOBEAEHHBIX
U3 OJHOU TOYKU. MeTpruecKue COOTHOIIECHMS B OKPY’KHOCTH: CBOMCTBA CEKYIIUX, KACAaTEIIbHBIX,
XOpA.

OKpy’KHOCTb, BIIUCAHHASI B TPEYTOJIbHUK, U OKPY>KHOCTb, OITMCAHHAsI OKOJIO TPEYTOJIbHUKA.
BnucanHnble u onucaHHbIE YETBIPEXYTOJIBHUKH. BrIMCaHHbIE M ONTMCAHHBIE OKPYKHOCTH
IIPaBHJIBHOTO MHOT'OYTOJIbHUKA.

N3MepeHne reoMeTpruueCKUX BEJIMYMH. J[JTMHA JIOMaHOW, MEPUMETP HPSIMOYTOJIbHUKA.
[TonsTHE O MIOLIAU TIIOCKUX GUryp. PaBHOCOCTaBICHHbBIE U PABHOBEIUKUE (PUTYPHI.
[Tnomane npsmoyronbHuka. [Tnomane napanienorpaMma, TpeyrojabHUKA U TPaNeLUN.

CBsi3p MEXTy IUIOMAISIMH MTOAOOHBIX QUTYD.

I'eomerpuueckue npeodpazoBanus. Cummerpus puryp. OceBasi U IIeHTpaTbHAS CHMMETPHH.
Honsicnvt ymemp: 110J1b30BaThCSl FTEOMETPUUIECKUM SI3BIKOM JJIS1 OIIMCAHUS IIPEIMETOB
OKpYKalOILIEro MUpa; pacro3HaBaTh TeOMeTprUecKie (GUryphl, pa3inyaTh UX B3aHMHOE
PacroIoKeHUe; N300pakaTh TEOMETPUIECKHIE (PUTYPHI, BBITOIHATH YEPTEXKH MO YCIOBHUIO 33/1a4H;
OCYIIECTBIIATH NpeoOpazoBaHusl GUryp. BeUHUCISITH 3HAYEHNS] TEOMETPUYECKUX BETUYHH ([UIMH,
YIJIOB, IUIOMIAIEH),B ToM unciie st yrios ot 0° qo 180°; onpenensts 3HaueHus
TPUTOHOMETPUUYECKUX (PYHKIIHMH 10 3aJaHHBIM 3HAYEHUSAM YTJIOB; HAXOJUTH CTOPOHBI, YTJIbI U
IUIOLIA/IA TPEYTONBHUKOB, JUIMHBI IOMAaHbIX, YT OKPY>KHOCTH, IUIOLIa/Iell OCHOBHBIX
reoMeTpuyeckux Quryp u Guryp, COCTaBI€HHBIX U3 HUX.

Pemiats reomerprudeckue 3aauu, ONMpasich Ha U3yYSHHbIE CBOMCTBA (DUTYp M OTHOIICHUI
MEX1y HUMH, IPUMEHSISI TOTIOJHUTEIbHbIE TOCTPOCHUS, alreOpandecKuii anmapar,
cooOpaxkeHns cuMMeTpHd. [IpoBOIUTE JOKa3aTeNbHbBIE PACCYKACHUS TIPU PEIICHUH 3a/1a4,
HCIIOJIb3Ys U3BECTHBIE TEOPEMBI. PemaTe mpocrenmue miaHMMeTpUIEeCKUE 3a1a4u B



IIPOCTPAHCTBE.

Honsicnol énadems komnemenyuamu: yieOHO-1103HABATEIbHON, IECHHOCTHO-OPUEHTHPOBAHHOM,
pedriekcBHON, KOMMYHHKATHBHON, HH(MOPMALIMOHHON, COLUATBHO-TPYI0BOM.

Hcnonvzoseams npuodopemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMEeNbHOCHU U
Nn06CeOHesH oIl Hcu3Hu: U1 ONIMCAHNSI PEAIBHBIX CUTYallui Ha SI3bIKE TEOMETPUH; PaCUETOB,
BKJTFOYAIOIINX [TPOCTEHIIINE TPUTOHOMETpUYECKHE (POPMYJIBI; pEIICHHsI TEOMETPHUUECKHX 3a/1au C
UCIIOJIb30BAHUEM TPUTOHOMETPUH. PEIlIeHNs IIPaKTHUECKUX 3a/1a4, CBSI3aHHBIX C HAXO0XKICHUEM
reOMETPUYECKUX BEJIMUMH; MOCTPOCHUHN r€OMETPUUECKUMH HHCTPYMEHTAMU (JIMHEIKa, YTONbHUK,

LUPKYJIb, TPAHCIOPTHP).

TpedoBanus K YPOBHIO OATOTOBKH y4ammxcs 9 kiiacca

Jonsicnvl 3namv/nonumamap:

Crnenyrolrye MOHATHUS : BEKTOP, CyMMa M pa3HOCTh BEKTOPOB; IPOM3BEICHIE BEKTOpa Ha
YHCII0, CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB; CUHYC, KOCUHYC, TAHI'€HC, KOTaHI€HC; TEOpeEMa
CHUHYCOB M KOCHHYCOB; PEIIeHNE TPEYTOJIbHUKOB; COOTHOIIIEHUE MEX]Ty CTOPOHAMH U yTIaMHU
TpeyroipHuka. OnpeaeieHie MHOTOYTOJIbHUKA; (POPMYJIbI JUTMHBI OKPY>KHOCTH, IIOLIA I
Kpyra; CBOMCTBa BIIMCAHHOM U OMMCAHHOMN OKPY>KHOCTH OKOJIO IIPaBUIILHOTO MHOTOYTOJIbHUKA;
MIOHSITHE JBM)KEHUS HA IUIOCKOCTH: CUMMETPUSI, TapajlIeNIbHbIN IEPEHOC, TOBOPOT.

Jonscnvt ymemsp: TI0JIb30BaTHCS TEOMETPUUYECKUM SI3BIKOM JJIS1 OMMCAHUS TIPEIMETOB
OKPY’KaloIllero MUpa; pacro3HaBaTh T€OMETPUIECKUE (PUTYPBI, pa3IMyaTh UX B3aUMHOE
pacrosoxeHue; n300paxxaTb reoMeTpudecKre (GUrypbl; BBIMOIHATH YEPTEKH 110 YCIOBUIO 3a/1a4H;
OCYIIECTBIIATH NpeoOpa3oBanus puryp. PacrosHaBate Ha yepTexax, MOJCISIX U B OKpY>KaroIIeit
00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE Tela, N300paXkKaTh UX; B MPOCTEUIINX CITydasiX CTPOUTH
CEUYEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX Tell. [IpOBOIUTE onepayy HaJy BEKTOpaMH, BEIYUCIIATD
JUTUHY U KOOPMHATHI BEKTOPA, YIOJI MEXKAy BEKTOpaMu. BBIUUCIIAT 3HaUE€HHSI TEOMETPUYECKUX
BEJIMYMH (JIMH, YIIIOB, IUIOMaAel, 006eMOB); B ToM uncie: 11 yriaos ot 0° 1o 180° onpenensats
3HAYEHUS] TPUTOHOMETPUYECKHUX (DYHKIUH MO 3HAYSHHUIO OJJHOM U3 HUX; HAXOJUTh CTOPOHBI,
YTJIbl ¥ TUIOINAU TPEYTOJbHUKOB, JJIMHBI JOMAHBIX, 1yT OKPYKHOCTH, TUIOIIAJEH OCHOBHBIX
reoMeTpuyeckux Guryp u Guryp, COCTaBI€HHBIX U3 HUX. PelIaTh FT€OMETPUUECKHE 3a/1a4H,
OIUPASACh HA N3yYEHHBIEC CBOMCTBA (PUIYp U OTHOLICHUN MEXIY HUMHU, TPUMEHSS
JIOTIOJIHUTENbHBIE TIOCTPOEHUS, alire0panyecKuil 1 TPUTOHOMETPUYECKUII anmapar, CHMMETPHIO.
IIpoBOAUTH TOKA3aTENbHBIE PACCYKIACHHS PU PELIEHUH 3a/1a4, UCIIONIb3Ysl U3BECTHBIE TEOPEMBI;
pelaTh npocTeime IIaHuMeTpUYeCKre 3aJaul B IPOCTPAHCTBE.

Honsicnol 6nademy Komnemenyuamu:

- “H(pOPMaIMOHHOM;

- KOMMYHHUKaTHUBHOW;

- MaTeMaTU4ecKOM, MOJpa3yMeBarolle, 4YTO yyalluecss yMeroT UCII0JIb30BaTh
MaTeMaTHYeCKUe 3HaHUs, apu(PMETHIECKU, anreOpandeckuil anmnapar JJsi OMUCAHUS U
pelieHus mpobiieM peanbHOM KU3HU, TPAMOTHO BBIMIOJIHATH aITOPUTMUYECKHE
IIpEIIMCaHs U UHCTPYKIIMA HA MaTEMAaTUYECKOM MaTepHalle, 0jIb30BaThCs
MaTeMaTH4ecKuMu (HopMysIaMu , TPUMEHATh IPUOOpETEeHHbIE allreOpandecKue
npeoOpa3oBaHus U (yHKIIMOHATBHO-Tpa@UUECKUe MPEICTABICHUS I ONIMCAaHUS U aHAJI13a
3aKOHOMEPHOCTEM, CYIIECTBYIOIINX B OKPY>KAIOIIEM MUPE U B CMEXKHBIX MIpeIMeTax;

- COUHMAJIbHO-JIMYHOCTHOM, NOJIpa3yMEBalOIIEH, YTO yUallluecs BIaJCiOT CTUIEM MBIIIICHMS,
XapaKTepHBIM ISl MaTEMATHKH, €r0 a0OCTPaKTHOCTbIO, 10Ka3aTE€IbHOCThIO, CTPOTOCTHIO,
YMEIOT IPUBOIUTH apIyMEHTUPOBAHHbIE pacCyKICHHs, AeaTh JOrnyeckrue 000CHOBaHHbIE
BBIBO/IbI, IPOBOAUTH 0000IIEHNUS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
IIPUMEPOB, SKCIIEPUMEHTA, BBIIBUTaTh TUIIOTE3BI, ICHO U TOYHO BBIPAKaTh CBOU MBICIIU B
YCTHOM M MMCBbMEHHOW peuu;

- 0OOIEKyIbTYpHOMU, MOAPA3yMEBAIOIICH, UTO yYaluecss HOHUMAIOT 3HAYMMOCTh MaTEeMaTHKH
KaK HEOThEMJIEMOH YacTH OOIIeUeTIOBEYECKON KyIbTYPhI, BO3JICHCTBYIOIICH Ha IpyTHe
00J1aCTH KyJIbTYpbl, TOHUMAIOT, YTO (POpPMaIbHbII MaTeMAaTHUECKUH anmapar co3/1aH U



pa3BUBAETCS C LIEJIBIO PACCILUPEHMS BO3MOXHOCTEN €r0 IPUMEHEHUS K PEILEHUIO 3a/a4,
BO3HUKAIOIIMX B TEOPUU U IPAKTUKE, YMEIOT YMECTHO HUCII0JIb30BATh MaTEMaTHUECKYIO
CUMBOJIHKY;

- MpeAMETHO-MHPOBO33PEHUYECKOM, MOApa3yMeBalolIei, YTO yJaliiecsi IOHUMaroT
YHUBEpPCAJIbHBINA XapaKTep 3aKOHOB MaTEMaTHUECKOM JIOTUKH, TPUMEHUMBIX BOBCEX
00JacTsIX 4eJI0BeUeCKOM AeITeIbHOCTH, BIAICIOT IPUEeMaMu IOCTPOEHUS U HCCIIe0BaHUs
MaTEMaTHYECKUX MOJEJIEH IIPH PEIICHNU NPUKIIAIHBIX 3a4a4.

Hcnonvzoseams npuodopemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMENbHOCU U
N06CEeOHEeBHOIl Jcu3HuU: [T ONIMCAHNSI PEAIbHBIX CUTYallui Ha SI3bIKE TEOMETPHH; [l PACUETOB,
BKJTFOYAIOIIMX [IPOCTEHIIINE TPUTOHOMETpUIECKHE (POPMYJIBI; IPH PEIIEHNH T€OMETPUUECKUX 3a/1a4
C HUCTIOJI30BAHUEM TPUTOHOMETPHUY; JUIS PELIEHHS] IPAKTHUECKHX 3a/1a4, CBA3aHHBIX C
HaXO0K/I€HUEM TeOMETPHUUECKHUX BEJTMUUH (MCIOIb3YS MPH HEOOXOAMMOCTH CIIPAaBOYHUKU U
TEXHUYECKHE CPEICTBA); IIPU MOCTPOSHUU T€OMETPHUECKUMH HHCTPYMEHTaMU (JIMHEIKa, YyTOJIbHUK,

LUPKYJIb, TPAHCIIOPTHD).

Cooeporcanue Kypca zeomempuu ¢ 7-9 Knaccax

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTopbl

[TonsTHe BeKkTOpa, ACHCTBUS HaJ BEKTOPaMH, MCIOIB30BAaHUE BEKTOPOB B (DH3HKE, pa3nodiceHue 6eKmopa
Ha cocmasnaiowue, CKalapHoe npou3geoeHue.

Koopaunarsi

OCHOBHBIE TOHSTHUS, KOOPOUHAMbL 6EKMOPA, pPACCMOsiHUe Mexcoy moukamu. Koopounamer cepedunul
ompeska. Ypasnenus gueyp.

IIpumenenue 6ekmopos u KOOPOUHAM OJsl pewerus: nPOCMeNux 2e0Mempudeckux 3a0ay.

Hcropua matemaTuKu. ['eomerpuueckue Gpurypsl

@urypel B reOMeTpHH U B OKPY:KAal0LIeM MHpe

I'eometpuueckas ¢urypa. PopMupoBaHue IPeACTABICHUH O METAIPEIMETHOM MOHATHU «(DHUTYPay.

Touxka, TUHHS, OTPE30K, IpsAMasi, JIyd, JOMaHas, INIOCKOCTh, YIoj, OMCCEKTpHCca yIila U ee CBOWCTBA, BHIBI
YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpusi reoMeTpudeckux Guryp. LleHTpanbHas CHMMETPHS TEOMETPHUECKHUX (QUTYP.

MHOroyroJibHUKH

MHOroyrompHuK, €ro 9JIEMEHTHl U €ro CBOMCTBAa. Pacmo3HaBaHHME HEKOTOPBIX MHOTOYTOJBHUKOB.
Buinyknvie u negvinyxkavie muozoyzonvruxu. [IpaBuIbHbIe MHOTOYTOJIBHUKH.

Tpeyronsuuku. Bricota, MeauaHa, OucceKTpuca, CpemHssl JMHUS TpeyrojbHUKa. PaBHOOeApeHHBII
TPEYrOJbHUK, €r0 CBOWCTBA W NpPU3HAKK. PaBHOCTOPOHHMH TpeyroibHUK. IIpSAMOYrojbHBIA, OCTPOYTOJIbHBIMH,
TYNOYTOJBHBIN TPEyrodbHUKH. BHemHue yrisl TpeyronbHruka. HepaBeHCTBO TpeyroapHHKA.

UYersipexyronpHuku. IlapamnenorpamM, poM0, NpsIMOYTOJBHHK, KBagpaT, Tpamelys, paBHOOEIpeHHas
Tpanenus. CBOWCTBA M IMIPU3HAKY MTapajuIeIorpaMMa, poM0a, MpSIMOYTOIbHUKA, KBapaTa.

OKpYKHOCTB, KpPYyr

OKpyKHOCTb, KpYT, UX JIEMEHTHI U CBOWCTBA; LIEHTpaAIbHBIC U BIUCAHHbIE yribl. KacatenbHas u cexywas
K OKPY>KHOCTH, Ux ceoticmeéa. BruCaHHbBIE U ONHCAHHBIE OKPYXHOCTH JUISI TPEYTOJIbHUKOB, Yemblpexy2oibHUKOS,
NPAasUIbHbIX MHO20Y201bHUKOG.

I'eomeTpuueckue Gpurypnl B npocTpaHcTee (00beMHbIE Tesla)

Mnozoepannuk u e2o anemenmul. Hazeanus MHO202pAHHUKOS C PA3HbIM HOJONCEHUEM U KOAUYECMBOM
epaneil. [lepBUYHBIC TIPECTABICHNS O IMPAMUJIE, TApAJIIEIENHUIeae, Ipu3Me, chepe, mape, IHINHAPE, KOHyCe, HX
3JIEMEHTax U MPOCTEHIINX CBOMCTBAX.

OTHOmEeHUst

PasencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKkU paBeHCTBA TPEYTOJBHUKOB.

ITapanneJbHOCTH NPAMBIX

IIpu3Haku U CBOMCTBA MapaIENbHBIX MPAMBIX. Akcuoma napaiierviocmu Esxnuda. Teopema Paneca.

IlepneHauKyJsipHbIe NPAMbIE

psamoit yron. Ilepnenmukynsap k mnpsmoil. Haxmonnas, mpoekmmsa. CepeOWHHBIA TEPHCHIUKYISAP K
otpesky. Ceoticmea u npusHaKu nepneroUKyIAPHOCIU.

Ilooooue

Iponopyuonanvusie ompesxu, nodobue gueyp. [looodusie mpeyeororuku. Ilpusnaxu nooobus.

B3aumHoe pacnojio:kenue psiMoil U OKPY>KHOCTH, 08YX OKPYIHCHOCME.

H3Mepenns ¥ BbIYUCTICHUS

BeauunHbl



Tlonsitue BenmuuuHbl. JnuHa. M3mepenue miuHbl. EnuHunbsl u3MepeHust [IMHBL. BenuuuHa yria.
I'panycHas mepa yraa.

[ousitTne o mromany MMIOCKOW (QUTYpHI M ee cBoiicTBax. V3mepenue miomaneii. ExuHumsr n3mepeHus
TUTOIIIAIH.

[IpencraBnenne 06 oobeMe 1 ero cBoiicTBax. M3mepenne oobema. EanHuier usmepenust 00beMOB.

H3mepennsi u BIYUCIEHUS

HNHCTpyMeHTHI 111 U3MEPEHU U TOCTPOCHHM; M3MEpEeHHEe U BBIYUCICHUE YIJIOB, JUIMH (PacCTOSIHMIA),
wromanei. Tpuronomerpuyeckue GyHKIMU OCTPOro yIjia B NPSIMOYTOJIBHOM TPEYrojbHUKE TpuconHomempuieckue
@yuxkyuu mynozo yena. BBIUMCICHHE BIEMEHTOB TPEYTOJBHUKOB C HCIOJIB30BAHMEM TPHUTOHOMETPHUYECKHX
cooTHoureHniH. PopMyIIbl IIOMIAAN TPEYTONbHUKA, ApAJUIEIOTPaMMa U €ro YaCTHBIX BHUIOB, (POPMYJIbI JJIMHBI OK-
pykHOCTH W Tuomannd Kpyra. CpaBHeHWe W Beumcienue mwromaneii. Teopema IIudaropa. Teopema cumycos.
Teopema Kocunycos.

Paccrosinust

Paccrosane Mexxay Toukamu. PacctosiHEe OT TOUKH 10 TpssMod. Paccmosinue medxcoy gueypamu.

I'eomeTprueckue NOCTPOCHHA

I'eomeTpHrueckre OCTPOSHUS VISl HILTIOCTPALIMH CBOMCTB T€OMETPUIECKUX (UTYD.

WHCTpyMeHTHI A7 TOCTPOSHHH: HUPKYNb, JIMHEHWKa, YTOIbHUK. [Ipocmeliuiue nocmpoenus yupkyiem u
JIUHEUKOU: NOCmpoeHue OUCCeKMpUCHl yaid, NePpRneHOUKYIAPa K NPIMOl, yaid, pagHo20 0aHHOMY,

Iocmpoenue mpey2onbHUKO8 HO Mpem CIMOPOHAM, 08YM CIOPOHAM U Y2y MeHcOy HUMU, CIMOPOHE U 08YM
npuneNcauwuM K Hetl yeadm.

Jlenenue ompeska ¢ OaHHOM OMHOUWEHUU.

I'eomeTpuyeckue npeodpazoBanus

IIpeodpa3oBanust

[Nonsitue npeoOpazoBanus. [IpencraBienye o MeTanpeIMETHOM MOHATHU «Ipeodpa3oBanuey. [1ooobue.

JBuxkeHus

OceBasi U UEHTpaJbHAs CUMMETPHS, HOBOPOmM U napaiienvhviii nepenoc. Kombunayuu osudicenuii nHa
NIOCKOCMU U UX CBOUCMEA.

Bosnuxnosenue mamemamuxu xax Hayku, smanvt ee pazeumus. OCHOGHblE pazdenbl MamemMamuKuy.
Buioarowueca mamemamuku u ux 6K1a0 8 pazgumue HayKu.

beckoneunocmv  mnooicecmea npocmeix yucen. Hucna u Oaunvl ompeskos. Payuonanvhvie uucaa.
Tompebrocmo 6 uppayuonanrvueix yucrax. Llxona Iugazopa

3apoorcoenue aneebpor 6 neopax apupmemuxu. Anr-Xopesmu. Poxcoenue 6yxkeennoti cumsonuku. I1. @epma,
@. Buem, P. [lexapm. Hcmopus éonpoca o naxodcoeHuu Gopmyn KOpHeu aneeOpaudeckux ypasHeHuti cmenetel,
boavuux uemsipex. H. Tapmanwes, [owc. Kapoano, HX. Abenv, 3. I'anya.

Iosenenue memooa KOOpOUHAM, NO360NAOWE20 NEPEBOOUMb 2e0Mempuieckue O00beKmbl HA A3bIK
aneeopul. I[losenenue epaghuxos ynxyuii. P. Jexapm, I1. @epma. [Ipumepsi pa3auuuvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o xponuxax, uucia Dubonayyu. 3adava o waxmamuol
oocke. CX00UMOCMb 2e0MempPUUecKoll npospeccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvie uepwl. 11. @epma, B.Ilackans, A. bepuyniu,
A.H.Koamozopos.

Om szemnedenus k eeomempuu. Ilugpazop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Iocmpoenue npasunvhbix mHoeoyeonvhukos. Tpuccekyus yena. Keaopamypa xpyea. Yosoenue xyba. Hcmopus
yucna rr. 3onomoe ceuenue. «Hauana» Esxnuoa. JI Diinep, H.M.Jlobauesckuil. cmopus namoeo nocmyiama.

Teomempust u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYACAIOWE20 MUPA.

Acmponomus u ceomempus. Ymo u xkax ysnanu Anaxcaeop, Spamocgen u Apucmapx o pazmepax JIynel,
3emnu u Connya. Paccmosnus om 3emau oo JIynot u Coanya. Usmepenue paccmosnus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H.HU. Jlobauesckuii, I1.J1. Yebvlues, C.
Kosanesckas, A.H. Konmoeopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp I, wikona mamemamuueckux u HABU2AUKUX HAVK, pA3gumue
poccuiickoeo ¢roma, A.H. Kpvinos. Kocmuueckaa npoepamma u M.B. Kenowiuu.

Onucanue MaTepraIbHO-TEXHUYECKOr0 odecneyeHns: 00pa3oBaTeIbHOI0

nmpoiecca.
st peanuzany niesel u 3a1a4 o0y4eHHst MaTeMaTHKe 110 JaHHOH nporpamme ucnonbdyercss YMK :

1. TeomeTpust. C6opHuK paboumnx mporpamm. 7 — 9 Kaaccel: mocobue Ist yuuTeneii 061meo0pazoBaTenbHbIX
opranmzayii / aBrop-cocraButens T.A. Bypmucrposa. — M.: [Ipocsemenne, 2013

2. Yuebnuk. 'eomerpus: 7 — 9 k. / JI. C. Aranacsn, B. @. byrysos, C. b. Kagomnes n np. — M.: [Ipocsemenue,
2014.



3. Pabouas TeTpaas mo reomeTpur: 7 kiacc: k yueouuky JI.C. AtaHacsHa u ap. «['eomerpus 7 — 9 Kiracce /
F0.A. I'na3kos, I1.M. Kamaes. — M.: 3narenscTBO «OK3ameny, 2014
4. KontpompHble paboThI 1o reomMeTpun: 7 knacc: k yaeouuky JI.C. Atanacsua u ap. «I'eomerpus 7 — 9 kimaccby
/ H.b. MensuukoBa. — M.: U3narenscTtBo «OK3amen», 2014
5. Tectsl no reomerpun: 7 knace: k yaeonuky JI.C. AranacsiHa u nip. «I'eomerpust 7 — 9 xiacesn» / A.B. dapkos.
— M.: U3marennscTBo «OK3amen», 2014
6. JlunakTuyeckre MaTepuaibl 1o reoMeTpun: 7 kinace: kK yueonuky JI.C. Aranacsiaa u np. «['eomerpus 7 — 9
knacce» / H.b. Menbaukosa, I'.A. 3axapoBa. — M.: 3natenbcTBo «JK3amen», 2014
7. Pabouas TeTpaas mo reomeTpun:8 kinacc: Kk yueouuky JI.C. Aranacsia u ap. «['eomerpust 7 — 9 kimacco» /
I0.A. I'naskos, I1.M. Kamaes. — M.: M3narenscTtBo «Ok3amen», 2015
8. KouTpomsHbie paboTs! o reoMeTpun: 8 kinacc: kK yueOHuky JI.C. Aranacsaa u np. «['eomerpus 7 — 9 ximacce»
/ H.b. MensuukoBa. — M.: U3narenscTtBo «OK3amen», 2015
9. Tectsl no reomerpun: 8 knacc: kK yaeonuky JI.C. AranacsHa u np. «I'eomerpus 7 — 9 xiacesn» / A.B. dapkos.
— M.: U3marennscTBo «DK3amen», 2015
10. Tunaktuveckre MaTepuasl mo reometpun: § kiacc: k yueonuky JI.C. Atanacsua u ap. «I'eomerpus 7 — 9
knacce» / H.b. MenbHukosa, I'.A. 3axapoBa. — M.: 3narenscTBo «OKk3amen», 2015
11. . Pabouas TeTpans no reomerpun: 9 knacc: k yueoHuky JI.C. Atanacsiaa u ap. «['eomerpust 7 — 9 xmaccobny /
F0.A. I'naskos, I1.M. Kamaes. — M.: M3narenscTBO «OK3aMeny», 2016
12. KontpomnpHbIe paboThI 1o reometpu: 9 kiacc: k yaeonuky JI.C. AtanacsHa u ap. «I'eomerpus 7 — 9
knacce» / H.B. MeasaukoBa. — M.: M3gatensctBo «Ok3amen», 2016
13. Tectsl o reomeTpun: 9 kinacc: k yueouuky JI.C. Aranacsiaa u ap. «I'eomerpust 7 — 9 knmaccs» / A.B.
®apkoB. — M.: U3narenscTBo «OK3amen», 2016
14. IlunakTuveckre MaTepuasl mo reomerpun: 9 kiacc: k yueonuky JI.C. Atanacsua u ap. «['eomerpus 7 — 9
knacce» / H.b. MenbHukosa, I'.A. 3axapoBa. — M.: 3natenbcTBo «IK3amen», 2016
15. Pabouas mporpamma k yueOHuky JI.C. Atanacsna, B.®. Byry3osa. u ap. 7-9 xmaccel: yuebHOe mocobue s
o0eobpa3zoBarenbHbIX opranusaimii/B.@.byty3os. M.: [Ipocsenienue, 2016.
16. Pabouas mporpamma mo reomerpun Kk YMK JIL.C. Atanacsna, B.®. Byry3oBa. 7-9 xmaccer /CocraBuUTENh
I"'1.Macnakosa. M.: Bako, 2014.
17. Paboume mporpammel mo ydeOHukam JI.C. Aranacsna, B.®. ByrysoBa. n nmp. 7-9 xmaccel. - Bonrorpan:
VYuaurens, 2012
18. PabunoBuu E. M. 'eomeTpust Ha roToBBIX uepTekax. 7-11 kimaccsl/ IIpocsemenue, 2013.

Jist peanuzanuu 1esed u 3a1a4 00y4eHHsl MaTeMaTHKe I10 JaHHOH MPOrpaMM TaK )Ke MOTYT IPHUMEHSTHCS
Menapecypcsl I0 OCHOBHBIM T€MaM IporpaMMel. [pn peann3ain mporpaMMbl IIPUMEHSIOTCS Tak JKe
MeAarOrMYeCKIe TEXHOJIOTHH: TEXHOIOTHA Au(PepeHInansHoro 00ydeHHs, TMIHOCTHO-OPUEHTHPOBAHHAS
texunonorus, UKT.

K texHMYecKHM cpencTBaM 00y4eHUs, KOTOPBIE MOTYT 3(EKTHBHO HCIIOIH30BATHCSA HAa YPOKAX MaTEMATHKH,
OTHOCSITCSl KOMIIBIOTEP, HU(PPOBOI (oTOoANapaT, MHTEpaKTUBHAS J0CKa U Jp.

[Tepeuenp paboT M UCIIOIB30BAHUN KOMIIBIOTEPA!

—TOMCK JOTIOJIHUTENBbHON nHpopManuu B VHTepHeTE;

— CO3/IaHHe TEKCTa JIOKIIa/Ia;

— 00paboTKa TaHHBIX MPOBEICHHBIX MATEMAaTHICCKUX HCCIEIOBAaHUH,

— CO3J]aHME MYJIbTUMEIUHHBIX IPe3eHTanni (TeKCTOB ¢ pUCYHKaMH, (poTorpadusaMu u T.1.), B TOM YUCIIE IS
TIPE/ICTaBIICHUS PE3YIIBTaTOB UCCIIEI0BATEINECKON 1 MPOEKTHOM eI TeILHOCTH.

[Ipu ncnoIp30BaHUN KOMIIBIOTEPA YYAIIHECs MPUMEHSIOT IOIyIeHHBIC Ha YPOKax HH)OPMATHKH
WHCTPpYyMEHTAIbHBIC 3HaHHS (HalpHMep, YMEHUs paboTaTh ¢ TEKCTOBBIMH, I'paUuecKUMHU pelaKTOpaMH U T.J1.), TEM
CaMbIM Y HUX (DOPMHPYETCSI TOTOBHOCTD M IIPUBBIYKA K IIPAKTUYECKOMY NPUMEHEHUIO HOBBIX HH(OPMAIIHOHHBIX
TexHoJorui. TexHuueckue CpC€ACTBA Ha YpOKaxX r€OMETPUHN IMHUPOKO MPUBJICKAOTCA TAKKE IMTPU TOATOTOBKE
MIPOEKTOB (KOMITBIOTED).

Y4eOHBIX MOCOOUS 11 YYAIUXCS
1.I'eomerpust 7-9 YueOHuk uist 00ieoopasoBarenbHbx yupexacuuii/ JI.C. AranacsH u np. M. IIpocenienue,
2013.
2. 3uB b.I'. 'eometpus Aunakruueckue matepuansl. 7 knacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemienue, 2013
3. 3uB b.I'. 'eomerpus Junakrtudeckue marepuansl. 7 kinace / b.I'. 3u, B.M. Meiinep. M. IIpocBemenue, 2013
4. Mumenko T.M.. 'eomerpus. Tematrueckue tectol. 7 kimace/ T.M. Mumenko, A.Jl. biimakos. M.: [Ipoceemenne,
2013.
5. Pabunosnu E. M. I'eomerpus Ha roToBeIX depTexax. 7-11 xmacesl/ Ilpocsemenne, 2013.
3uB b.I'.
6. I'eometpus Juaakruyeckue Marepuaisl. 8 kiacc / b.I'. 3us, B.M. Meiinep. M. [Ipoceemienue, 2013
7. 3uB b.I'. 'eomerpus Junakrndeckue marepuainsl. 8 knace / b.I'. 3us, B.M. Meiinep. M. Ilpocsemenue, 2013
8. Muriernko T.M.. 'eometpust. Temarnueckue Tecthl. 8 kiace/ T.M. Mumienko, A.Jl. baunkos. M.: IIpocBenienue,



2013.
9.I'eomerpus unaktuueckue matepuaisl. 9 kiacc / B.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013
10. 3uB B.I". 'eomerpust Aunakriaeckue matepuainsl. 9 kinace / b.I'. 3us, B.M. Meiinep. M. IIpocBemenue, 2013
11. Mumenko T.M.. I'eomerpus. Temarudeckue tectsl. 9 kmace/ T.M. Mumienko, A.Jl. bauakoB. M.:
IIpocsemenue, 2013.
12. Pabouas Terpanp 1o reomerpuu: 7 kinace: kK yaeonuky JI.C. Aranacsna u np. «'eomerpust 7 — 9 xiacesn» / FO.A.
I'mazkos, [1.M. Kamaes. — M.: M3naTenscTBO «OK3amen», 2014

13. KonTtposbHble paboThl o reoMerpun: 7 kiace: K yueonuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
kmaccel» / H.B. MenpaukoBa. — M.: M3natenscTBo «OK3amen», 2014

14. Tectsl o reomeTpun: 7 kiacc: k yueoHuky JI.C. Aranacsina u ap. «I'eomerpus 7 — 9 knacco» / A.B.
®dapkos. — M.: UzmarenscTBo «OK3ameny, 2014

15. Innaktideckre MaTepualsl Mo reomeTpun: 7 kiacc: Kk yaeonuky JI.C. AtanacsHa u ap. «I'eomerpus 7 — 9
kiaccel»y / H.b. MenpauKkoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3amMeny, 2014

16. Pabouas Terpaap 1o reomerpun:8 xiace: K yaeonuky JI.C. Atanacsna u np. «['eomerpus 7 — 9 xmaccb» /
10.A. I'naskog, I1.M. Kamaes. — M.: M3narenscTBo «OKk3ameny», 2015

17. KontposnbHble paboThl o reomerpun: 8 kiace: K yueouuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
kimaccel» / H.B. MensaukoBa. — M.: M3matensctBo «Ok3ameny, 2015

18. Tectsl mo reomerpun: 8 kiacc: k yueoHuky JI.C. Aranacsina u ap. «I'eomerpus 7 — 9 knacco» / A.B.
®apkos. — M.: UzparenscTBo «OK3amen», 2015

19. lnnaktideckre MaTepualsl Mo reometpun: § kiacc: Kk yaeonuky JI.C. AtanacsHa u ap. «I'eomerpus 7 — 9
knaccel» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3amen», 2015

20 . PabGoyas Terpasap o reomerpun: 9 kiacc: k yueOHuky JI.C. Aranacsna u ap. «I'eomerpust 7 — 9 kiaccsn» /
10.A. I'na3kog, I1.M. Kamaes. — M.: M3narenscTBo «OK3ameny», 2016

21. KonrponbHble paboThl o reomerpun: 9 kiace: kK yueouuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
kimaccel» / H.B. MenpaukoBa. — M.: M3natenscTBo «Ok3amen», 2016

22. Tectsl no reomerpun: 9 kiacc: k yueoHuky JI.C. Aranacsina u ap. «I'eomerpust 7 — 9 knacco» / A.B.
®dapkos. — M.: UzmarenscTBo «OK3amen», 2016

23. JlnmakTraeckne MaTepraisl mo reoMeTpun: 9 kiacc: Kk yaeoruky JI.C. Atanacsna u ap. «['eomerpus 7 — 9
knaccel»y / H.b. MenpauKkoBa, I'.A. 3axapoBa. — M.: M3marenscTBO «OK3aMen», 2016

Ilepeyens UHTEpHET pecypcoB, nugpoBbie 00pa3oBaTeIbHBIX PECYPCOB M IPYTHX 3JIEKTPOHHBIX
HHPOPMALTHOHHBIX HCTOYHUKOB:

1.Hudpossie obpazoBarensubie pecypesl (LIOP) x yueOHmKam n3natenscTBa "MHeMo3rnHA" TIPEACTaBICHBI HA CaliTe
http://school-collection.edu.ru/

2. www.math.ru. IHTepHET - moAAepKKa yUIUTeNnel MaTeMaTHKN, MaTEPHAIIBI AJIsl yPOKOB, O(UIHATbHBIC
JIOKyMEHTbI MUHUCTEpCTBa 00pa30BaHus M HAyKH, HEOOX0AUMBIE B padorTe.

3. www.it-n.ru. CeTh TBOPYECKHX YUUTEIEH.

4. www.etudes.ru. MaremaTtnueckue 3Tiobl. Ha caiiTe mpecTaBiieHbl STIOIbI, BBIMOJIHECHHBIC C HCIIOJIb30BAaHHEM
COBPEMEHHOM KOMIBbIOTepHO# 3D-rpaduku, yBIeKaTeIbHO U HHTEPECHO PACCKA3hIBAIOIIUE O MATEMATHKE U €€
MIPUIIOKCHUSX.

5. www.problems.ru. ba3a maHHBIX 33129 110 BceM TeMaM IITKOJIFHONH MaTeMaTHKH. 3aauil pa30oUTHI IO pyOpHKaM U
cTereHn ciuoxxHocTH. Ko BceM 3a1auaM puBEICHb] PELICHHS.

6. www.golovolomka.hobby.ru. T'onoBomoMkn it yMHBIX Trozeii. Ha caiiTe MO>KHO HaliTH MHOTO 33124
(Jlornyeckux, Ha B3BELIMBaHU U JIp.), BApHALMK HA TeMy KyOuka PyOuka, anekTpoHHbIE Bepcuy KHUT P.
Cmaiumana, M. INapauepa, JI. Kapposuta, Begenust 3aHsaTuii, npreMax paboThl Ha ypoKax.

7. www.college.ru/mathematics. Maremaruka Ha noprtane «OTKPBITBII KOJUIEIXK ». MOXHO HAWTH y4eOHBbIi
Marepuall 110 pa3MuHbIM pa3jesaM MaTeMaTHKH.

8. www.int-edu.ru. HCTUTYT HOBBIX TexHOJOTHA. Ha caifTe MOXHO 03HaKOMHTBCS C MIPOAYKITUEH, TpeaaraeMoit
Wuctutyrom, HanmpuMep, mporpamMamu «KuBas cratuctuka», « ABtol pad», pazBuBaromie-o0ydaromei
HACTOJIEHOW UTpoit «Jlonu u mpodm» u ap.

9. school-collection.edu. Exnnas xomrekius nudpoBEIX 00pa30BaTEIBHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uzgarenscrea «IIpocsemenne» (pyopuka «MaremaThka)

11. http:/www.drofa.ru. Caiit n3narenscrsa JIpoda (pydpuka «MaremaTrnka)

12. http://www.center.fio.ru/som. Meroauyeckue peKOMEHAAMH YIUTEI0- IPEAMETHHUKY (IIPEACTABIICHBI BCE
LIKOJIbHBIE MIPEAMETHI). MaTepualisl 11 CaMOCTOSTEbHON pa3paboTKy Npo(UIbHBIX TPOO U aKTUBH3ALUH
mporecca 00y4eHHs B CTapIleH MIKoue.

13. http://www.edu.ru. IlenTpanpHbIi 00pa30BaTEIBHBIN TOPTAII, COACPKUT HOPMATHBHEIC JJOKYMEHTHI
MuHuCTEpCTBa, CTaHAAPTHI, HHOOPMALHIO O POBEACHHE IKCIIEPUMEHTa, cepBep MHPOPMAMOHHOH MOIIEPKKH
EnunoTro rocynapcTBEHHOTO SK3aMeHa.

14. http://www.legion.ru. CaldT nzgarenscrBa «Jlernony.

15. http://www.intellectcentre.ru. Caiit uznarenscra «HTemnekT-LieHTp», rae MOXKHO HAUTH y4eOHO-




TPEHUPOBOYHBIC MAaTCpHaAJIbl, ACMOHCTPALTMOHHBIC BEPCHUU, 0OaHK TPEHUPOBOYHBIX SaﬂaHHﬁ C OTBCTAaMH,

METOZMYECKHE PEKOMEHIAIINH U 00pa3Ilbl PELICHUH.

® 6 6 6 ¢ ¢ ¢ o o o o o o o o 0o O o o

CYHICCTBCHHO 000raTuTh KPYT peHIacMbIX 3a1a4.

Ilepedyenb me4aTHBIX MOCOOMI(TA0IMIT):

OCHOBHBIE CBOMCTBa N3MEPEHNUS YTIIOB.

OCHOBHBIE CBOMCTBA OTKJIAIBIBAHNS OTPE3KOB U YTJIOB.
Beprukanbsabie yribsl. CMeXHBIE YTIIbL.
IlepnennukynspHble U NapaieabHbIC PSIMBIE.
PaBeHCTBO TPEyTrOIBHUKOB.

IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB.

BricoTa, MennaHa, GucceKTprca TPeyTroJIbHUKA.
OKpYXKHOCTb.

OCHOBHOE CBOHCTBO HapaJlIeIbHBIX MPSIMBIX.

VYIB! Ipu epecedeHuu AByX NPSMBIX TPEThEIl.

VYTiBl, BIUCAHHBIE B OKPY>KHOCTb.

Bune! yrios.

OCHOBHBIE CBOMCTBA MIPUHAAJICKHOCTH TOUEK U MPSIMBIX.
PaBHOOEIPEHHEI TPEYTOIBHHUK.

IIpsIMOYTOIBHBIN TPEYTOJbHUK.

Teopema CHHYCOB.
Teopema KOCHHYCOB.
Teopema ITudaropa.

[Tono6HBIE TPEYTONBHUKH.

TemaTuveckoe NJIAaHUPOBAHME.

OCc00EHHOCTEI0 TEMATHYECKOTO IUTaHUPOBAHUA ABJIACTCA TO, YTO B HEM COACPIKUTCA OIMMCAHNE BO3MOKHBIX
BUAOB JCATCIBHOCTU Y4YallUXCSA B IPOLECCE YCBOCHUA COOTBCTCTBYIOUICTO COJACPKAHWA, HANPABJICHHBIX Ha
JOCTHIXCHHC ITIOCTAaBJICHHBIX ueneﬁ O6y‘-IeHI/I$I. OT0 OPUCHTUPYCT YUUTCIIA Ha YCUJICHUC ACATCIbHOCTHOI'O MOAX0/J1a B
o0yJeHHH, Ha OpraHMW3aIMi0 pPA3HOOOpa3HOW yUYEOHOW MESITCIBHOCTH, OTBCYAIOIICH COBPEMEHHBIM IICHXOJIOTO-
neaarorn4eCKMM BO33pCHUAM, Ha UCITI0JIB30BAHNE COBPEMEHHBIX TEXHOJIOTHM.

B ocHOBHOE TIpOrpaMMHOE COZIepIKaHIEe BKITFOYAIOTCS IOMOTHATEIBHBIC BOIPOCHL, CITIOCOOCTBYIOIIHE PAa3BUTHIO
MaTeMaTHIeCKOTO KPyro3opa, OCBOCHHIO 0oJiee IPOIBUHYTOTO MaTEMAaTHYECKOTO alapara, MaTeMaTHIeCKIX
crocoOHOCTel. Pacimpenne conepxaHus TeOMETPHIECKOTO 00pa30BaHUsI B TOM ciIydae TaéT BO3MOXKHOCTb

7 Kkacc
Homep CopeprxaHue MaTepHuana Konu- XapakTepucTHUKa OCHOBHBIX
napa- 4ECTBO BUJIOB JESTENIBHOCTH yUYEHUKA
rpaga 4acoB (Ha ypoBHE y4eOHbIX JeCTBUI)
I'naa I. HayanbHble reoMeTpuyeckue 10 OOBSACHATH, YTO TAKOE OTPE30K, JIy4, YToJI, Kakue
CBe/ICHMSI (uryps! Ha3bIBAIOTCSA PAaBHBIMH, KaK CPABHUBAIOTCS U
1,2 IIpsimas u orpesok. Jlyu u 2 U3MEPAIOTCS OTPE3KU M YIJIbl, YTO TAKOE IPaayc U
yroiu rpagycHasi Mepa yria, Kakoi yroiy Ha3pIBaeTcCs
3 CpaBHEHHUE OTPE3KOB U 1 MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
yTJIOB cepearHa OTpe3Ka U OuccekTpuca yriia, Kakue yTrilbl
4,5 W3mMmepeHnue oTpes3KoB. 3 Ha3bIBAIOTCS CMEXHBIMU U KaKH€ BEPTUKAJIbHBIMU;
V3mepenue yrios (hopMynrpoBaTh U 000CHOBBIBATH YTBEPIKACHHS O




6 CMeXHBIC ¥ BEpTHKAIBHBIC 1 CBOMCTBaxX CMEXHBIX U BEPTUKAIBHBIX YTIIOB; 00BsIC-
YIUIbL HATH, KAaKHWC NPAMBIC HA3bIBAIOTCA
7 [epnenauKyspHBIC TPSIMBIE 1 MEePIEHANKYJISPHBIMH; (HOPMYIHPOBATH U
Pemenne 3amaq 1 000CHOBBIBATh YTBEP)KICHUE O CBOMCTBE JIBYX MPSIMBIX,
KonrponsHas padora Ne 1 1 MIEePIEeHIUKYIIIPHBIX K TPETheil; n300pakaTsh 1
pacrio3HaBaTh yKa3zaHHbIE IpocTeine GUryps! Ha
qyepTekKax; pemaTth 3aga4u, CBA3aHHBIC C 9TUMU
IPOCTEHIINMHU QUTYpaMH
I'nasa II. TpeyrojsHuku 17 OOBACHATH, Kakasi pUrypa Ha3bIBACTCS
1 TpeyronbHUK 2 TPEYTOIBHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YTIIbI
2 ITepBbIil npu3HaK U NEPUMETP TPEYroIbHUKA, KAKOH TPEYrOJIbHUK
paBeHCTBA TPEYTOJIHHUKOB 1 Ha3bIBAETCSl PaBHOOEIPEHHBIM U KaKOH
3 [Mepnienankysip K MpsiMoi 1 PaBHOCTOPOHHHM, KaKH€ TPEYTOJIbHUKU Ha3bIBAIOTCS
Menuanbl, OUCCEKTPHUCH U 1 PaBHBIMH; U300pa’KaTh U Paclo3HaBaTh Ha YEPTEXKax
4 BBICOTBI TPEYTOJIBHHUKA TPEYTOJIbHUKH M UX 3JIEMEHTHI; (OPMYIHPOBATh U
5 CBoiicTBa paBHOOEPEHHOTO 1 JIOKa3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA
TpEyToIbHUKA TPEYTOIbHUKOB; OOBSICHSTD, YTO Ha3bIBACTCS
6 Bropoit u tpetuii 4 MIEPIEHIUKYISAPOM, POBEAEHHBIM U3 JAHHON TOUYKH K
MpPU3HAKN PaBEHCTBA JAaHHOH NpsIMOH; OPMYIIMPOBATh U JOKa3bIBaTh
TPEyTOIEHUKOB TEOpeMYy O NEPIECHANUKYJISApE K MPAMOI; OOBIACHATH,
7 OKpyX HOCTb 1 KaKue OTPE3KH HA3bIBAIOTCS MEANaHOW, OMCCEKTPHUCOH
3ana4yu Ha MOCTPOEHUE 3 U BBICOTOHM TpEyroyibHUKA; (OPMYJIHPOBATh H
Pemenue 3anau 2 JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX PaBHOOEIPEHHOTO
KonrponbHas pabora 1 TPEyrojbHHKA; PelIaTh 3a7auu, CBSI3aHHbIE C
Ne 2 MIPU3HAaKaMH PABEHCTBA TPEYTOJbHUKOB M CBOMCTBAMU
paBHOOEIPEHHOTO TPEYTOJIbHUKA; POPMYITHPOBATH
OTIpefielIeHne OKPYXHOCTH; OOBSACHATH, YTO TAKOE
LEHTp, PAANyC, XOpAa ¥ JHAMETP OKPYKHOCTH; pemaTh
IpocTeiime 3a1a4u Ha ocTpoeHue (IoCTpoeHHe yria,
PaBHOTO JaHHOMY, IOCTPOCHNE OUCCEKTPHUCHI yTJIa,
MOCTPOEHHE MEPIEHANKYISPHEIX IIPSIMBIX,
MOCTPOEHUE CepeNHBI OTpe3Ka) U OoJee CIOKHBIE
3a[a4uy, HCIOIb3YIONINE YKa3aHHbIE IpOCTeHIIHe;
COIOCTABIIATh MOJTyIEHHBIH PE3YIbTAT C YCIOBUEM
3aJa4M; aHAJIM3UPOBATH BO3ZMOXHBIE CIIyYaH
I'nasa I11. ITapanJesibHble IPsAMbIE 13
1 [TapannenbHble NpsMble 1 DopMyIMpPOBaTh ONPEACICHUE IaPAIUIEIbHBIX IIPSIMBIX;
2 [Tpu3Haku mapanienbHOCTH 3 OOBSICHATH C TOMOUIBIO PUCYHKa, KaKUE YTJIbI,
JIBYX TPSIMBIX 00pa30BaHHBIE [IPU NIEPECEUEHUH JIBYX MPSIMBIX
3 AxcroMa napauienbHbIX 5 CeKylIel, Ha3bIBAIOTCS HAKPECTIIKAIINMH, KaKH1e
TIPSIMBIX OJHOCTOPOHHHMH M KAKHE COOTBETCTBEHHBIMH;
Pemrenne 3amau 3 (hopMyIIHpOBaTh U JOKA3BIBATH TEOPEMEI,
Konrponbnas pabora Ne 3 1 BBIpa)XaIONINe NPU3HAKH MAPaUICIbHOCTH ABYX

MPSIMBIX; OOBSACHATD, YTO TAKOE aKCHOMBI TEOMETPUHU
U KaKHue aKCHOMBI YK€ UCTIOIb30BAUCH PaHee;
(hopMyTHPOBATh AKCHOMY aPaJUICIIbHBIX MPSIMBIX U
BBIBOAMTEH CJIEJICTBHSA U3 HeE; popMyIHpoBaTh

1 JOKa3bIBATh TeOpeMBI (6] CBOﬁCTBaX napannem)m)lx
MIPSAMBIX,

oOpaTHBIE TeopeMaM O MPHU3HAKAX MMapauIeTbHOCTH,
CBSI3aHHBIX C HAKPECT JIeKALU[UMU, COOTBETCTBEHHBIMU
U OJTHOCTOPOHHHMH YTJIIaMH, B CBSI3U C ITUM OOBSICHSATD,
YTO TaKOE YCIIOBUE M 3aKIIOUEHUE TEOPEMBI, KaKas
TeopeMa Ha3bIBACTCs OOPATHOU MO OTHOIICHHIO K
NIaHHOU TeopeMe; OOBSICHITh, B UEM 3aKII0YACTCS
METO]I JI0Ka3aTeIbCTBA OT MPOTUBHOTO:
(hopMyTHpOBaTh U TOKA3hIBATh TEOPEMBI 00 yTIiTax ¢
COOTBETCTBEHHO NAPALICTHHBIMH U TIEPIICHANKYIIPHBIMI
CTOPOHAMU; IPUBOAUTH MIPUMEPHI UCIIOJIB30BAHUS ATOT'O
METO/1a; pellaTh 3aJaul Ha BEIYMCIICHUE,
JI0Ka3aTeNbCTBO U MIOCTPOCHUE, CBSI3aHHBIE C
napaJiyIeIbHBIMH MPSIMBIMU




I'naBa IV. CooTHOLIEHUSI MEXKTY
CTOPOHAMH M YIJIAMHU TPeYTroJbHHKA

18

DopMyIHpoBaTh U JOKa3bIBATh TEOPEMY O CYMME yTJIOB
TPEYTOIbHUKA U € CIIEJICTBUE O BHEIIHEM yTJie

1 CyMMa yTI0B TPEeyTOJIbHUKA 2 TPEYTOIBHIKA; TPOBOIUTH KIACCUPUKAIIIIO
2 COOTHOIIECHUS MEXKIY TPEYTONBHUKOB TI0 yTiiaM; (OpMyITHPOBATh U
CTOPOHAMU U yTIaMH JIOKa3bIBaTh TEOPEMY O COOTHOILIECHHUSAX MEXKIY
TPEYrOJIbHHUKA 3 CTOPOHAMU U YTIIAMH TPEYTOJIbHUKA (MIPSIMOE H
Konrtpoabnas padora Ne 4 1 0o0paTHOE YTBEPKIIEHUS) U CIEACTBUS U3 HEE, TEOPEMY O
3 IIpsimoyronsHble 4 HEpaBEeHCTBE TPEYTOIbHHUKA; (OPMYJIHPOBATh U
TPEYTOIBHUKA JIOKa3BIBaTh TEOPEMBI O CBOMCTBAX MPSMOYTOJIBHBIX
4 [TocTpoenne TPEYrOIBHUKOB (IIPSIMOYTOIBHBINA TPEYTOIBHUK C YTIIOM
TPEYTOJNIEHUKA IO TPEM 30°, mpu3HAKH PaBEHCTBA MPSIMOYTOIBHBIX
3JIeMEHTaM 4 TPEYTOIBHUKOB); (POPMYITHPOBATH OTIPEACIICHUS
Pemenne 3anau 3 paccTosiHUS OT TOYKU 0 NPSMOU, paCCTOSIHUS MEXIY
Konrponbnas padora Ne 5 1 MapajuieTbHBIMA MIPSMBIMH; PEIIaTh 3aa9d Ha
BBIUHCIICHHUE, 10KA3aTENbCTBO U TOCTPOCHHE,
CBSI3aHHBIE C COOTHOIIEHUSIMHU MEXAY CTOPOHAMU U
yIJIaMH TPEYTOBHUKA U PACCTOSIHAEM MEXITY
napaJuIeIbHBIMU TPSMBIMHE, IIPH HEOOXOIUMOCTH TIPO-
BOJUTE 110 X0y PEUICHHS AOMOIHUTEIEHBIC TIOCTPOCHHS,
COITOCTABIIATH MOTYYCHHBIH PE3yIbTAT C YCIOBHEM
3aJlaud, B 3a/layax Ha MOCTPOEHUE UCCIIEOBATh
BO3MOYKHBIE CIy4Yau
IloBTOpenue. Pemenue 10
3agay
8 kacc
Howmep CoznepxaHue Marepuana Komnu- XapakTepucTuka OCHOBHBIX
napa- YECTBO BHJIOB JICATEIBHOCTH YUCHHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX JAeHCTBUI)
I'maBa V. YeTbIpéXyrojbHUKH 14 OOBACHATD, UTO TAKOE JIOMaHasl,
1 MHOTOyTOTEHUKHI 2 MHOTOYTOJIBHUK, €0 BEPIIUHBI, CMEXHBIC
2 [Mapamrenorpamm u 6 CTOpOHBI, AUATOHAIIN, U300paxkaTh U pac-
Tparemnus MMO3HaBaTh MHOTOYTOJIEHUKH Ha YepPTeiKax;
3 [MpsmoyronbHUK, pOMO, 4 MOKa3bIBaTh 3JIEMEHTHl MHOTOYTOJIbHUKA,
KBaJpar ero BHYTPEHHIOIO U BHEIIHIOIO 00JacTy;
Pemenne 3amau 1 (hopMyHpoBaTh ONpeAeICHNE BHITYKIOTO
Kontpomnsnas pabora Ne 1 1 MHOTOYTOJIbHUKA; H300pakaTh U
pacro3HaBaTh BBHITYKJIbIE U HEBBIITYKIIBIE
MHOT'OYTOJIBHUKH; (POPMYITHPOBATH U
JIOKa3bIBaTh YTBEPKICHUSI O CyMME YTIIOB
BEIMTYKJIOTO MHOTOYTOJIEHUKA U CyMME €T0
BHEIIIHUX YTJIOB; OOBSCHATH, KAKAE CTOPOHBI
(BepIIMHBI) YETHIPEXYTOIBHUKA HA3BIBAKOTCS
MPOTHBOIIOJIOKHBIME; (POPMYIIUPOBATH
oIpeieNeHNs apaienorpamMma, Tpareryn,
paBHOOEIPEHHOHN M MPSIMOYTOIBHOM
Tparenuii, IpIMOyTOJIIbHUKA, pOMOa,
KBaJpaTa; u300paxkaTh U paclo3HaBaTh
9TH YETHIPEXYTOILHUKH; POPMYINPOBATH U
JIOKa3bIBaTh yTBEPXKACHHS 00 HX
CBOWCTBaX M MpU3HAKaX; pemaTh 3aaun
Ha BBIYHCIICHHE, JOKa3aTEIbCTBO U
MOCTPOEHUE, CBSI3aHHBIE C 3TUMH BUJAMU
YeTHIPEXYTOIFHIKOB; OOBSICHATD, KaKHE JIBE
TOYKH HA3bIBAIOTCS CHUMMETPHUIHBIMU
OTHOCHTEJIBHO TPSMOM (TOYKH), B KAKOM
ciydae Gurypa Ha3pIBaeTCsl CHMMETPUYHOM
I'nasa VI. Iliomann 14 OOBSICHATD, KaK MPOU3BOIUTCS U3MCPCHHE
1 [Inomans MHOrOyroapHHUKA 2 IUIOIIAIell MHOTOYTOJIbHUKOB, KaKue
2 [Tnomanu mapanienorpamma, 6 MHOTOYTOJIbHUKH HA3BIBAIOTCS PaBHO-

TPCYTOJIbHUKA U TpalCIiuu

BCJIMKMMU U KaKN€ PAaBHOCOCTABJICHHBIMHU,




3 Teopema Iugaropa 3 (hopMynHpoOBaTH OCHOBHBIE CBOMCTBA
Pemenue 3amau 2 MI0NIaJeH U BBIBOAUTH C UX IOMOIIIBIO
Kontponpuas padorta Ne 2 1 (hopMyITHI IITOMAACH MIPSIMOYTOJIBHUKA,

MapajjenorpamMma, TpeyroibHUKa,
Tpanenuu; GopMyJIUpOBaTh U TOKa3bIBATH
TeopeMy 00 OTHOILIEHUH TIJIOIIAeH
TPEYroJIbHUKOB, UMEIOLIUX 110 PABHOMY
yriy; GopMyIUpOBaTh U JOKa3bIBATh
teopemy Iludaropa u obpatHyio eif;
BBIBOIUTH (popmyiry ['epona s miomaan
TPEYTOJIbHUKA; pelaTh 3a/1a4i Ha
BBIYHMCIICHUE U JJOKA3aTEIHCTBO, CBI3aHHBIC
¢ popMynaMH TUIOIIAICH U TEOPEMOK
[Mugaropa

I'nasa VII. Ilogo0Hble TPeyroabHUKH 19

1 Onpenenenre NoJ00HBIX 2 OOBSICHATD MOHSITHE MTPOIMOPIIHOHATHBHOCTH
TPEYTOIbHUKOB OTPE3KOB; (hOPMYyITHNPOBATH OIPEACTCHHS

2 [Ipu3Haku mogo0ms 5 MOTOOHBIX TPEYTOJIBHUKOB H KO-
TPEYTOJIILHUKOB a¢pununenra mogodbus; GopMyaupoBaTh 1
Konrponbnas padora Ne 3 1 JIOKa3bIBaTh TEOPEMBI: 00 OTHOIIEHHH

3 [Mpumenenune noxoous x 7 Troma el moJOOHBIX TPEYTrOJILHUKOB, O
JI0Ka3aTeNIbCTBY TEOPEM U MpHU3HAKaX M0J00US TPEYTrOIbHUKOB, O
PpeLIeHHIO 3a/1a4 cpeaHel NTMHUU TPEyTroNbHUKA, O

4 COOTHOLIEHUS MEXIY 3 [IEPECEYCHUM MEIMaH TPEYTOJbHUKA, O IIPO-
CTOPOHAaMH U yTIJIaMH MOPINOHAIBHBIX OTPE3Kax B
MPsIMOYTOJIBHOTO TpE- MPSMOYTOJIBHOM TPEYTOIbHUKE; OOBSACHATD,
YTOJIbHUKA YTO TaKO€ METOJ MOA00us B 331a4ax Ha
Konrponsnas padora Ne 4 1 [IOCTPOEHUE, U IPUBOJUTH IIPUMEPHI

MPUMEHEHHS ITOTO METO/a; OOBICHATD,
KaK MO>KHO HCIIOJIb30BaTh CBOMCTBA
MO00HBIX TPEYTOJBHUKOB B
M3MEPHUTENbHBIX pad0Tax Ha MECTHOCTH;
OOBSCHATH, KaK BBECTH MTOHATHE MOJ00NS
JUTA IPOM3BONIBHBIX (puryp; hopmymmpoBaTh
OTIpe/IeICHUS U HIUTIOCTPUPOBATD TTOHSATHS
CHHYCa, KOCHHYCa U TaHT€HCa OCTPOTO yIJia
HIPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BHIBOAUTH
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO
1 3HA4YCHHS CHHYCa, KOCHHYCa ¥ TaHTeHCa
qutst yrooB 30°, 45°, 60°; pemats 3aqa4u,
CBSI3aHHBIE C IT0JJOOMEM TPEYTOJEHUKOB,
JUTSL BBIYMCIICHUS 3HAYCHUH
TPUTOHOMETPHUYCCKUX (DYyHKIIMH
WCIIOJIb30BATh KOMIIBIOTEPHBIE IIPOTPaMMBbI
I'naga VIII. OKpy:KHOCTB 17

1 KacarenbHas K OKpy>KHOCTH 3 HccenenoBaTh B3aUMHOE PACIIONOKEHUE

2 LenTpanbHbie U BIHCAaHHBIE 4 MPSAMOH U OKPYKHOCTH; (POPMYyIHPOBATH
YTIIBI OIIpeieICHNE KacaTeIbHON K OKPYKHOCTH;

3 YetsIpe 3amMevaTesIbHbIE 3 (hopMyIIMpOBaTH M JIOKA3bIBATh TEOPEMBI: O
TOYKH TPEYTOJIBHUKA CBOMCTBE KacaTelbHON, O IPU3HAKe

4 Brnucannas u onucanHas 4 KacaTeJbHOI, 00 0Tpe3Kax KacaTelbHBIX,
OKPYXHOCTU HNPOBEAEHHBIX U3 OJHON TOUKH;

Peienue 3anau 2 hopMyIUPOBATh MOHATHS [EHTPAIHLHOTO
Kontpomnsnas paborta Ne 5 1 yIja U TpaxyCHONW Mephl JyT'H OKPY>KHOCTH;

(hopMyIHpOBaTh U JOKA3bIBATH TEOPEMBI: O
BIIMCAHHOM YTJ€, O IPOU3BEICHUHU
OTPE3KOB IIEPECEKAIONIUXCS XOP;
(hopMyIHpOBaTh U JOKA3BIBATH TEOPEMBI,
CBSA3aHHBIE C 3aMeUYaTeNIbHBIMU TOUKaMHU
TpeyrojbHHUKa: 0 OMCCEeKTpHCe yTia U, KaK
CIEACTBUE, O NEPECEYCHUU OUCCEKTPUC
TPEYTOJIbHUKA; O CepeIMHHOM




MEPIEHANKYIISIPE K OTPE3KY U, KaK
CJIEZICTBUE, O MIEPECEUCHUH CEPEIUHHBIX
MEPHIEHIUKYISIPOB K CTOPOHAM
TPEyTOIBHUKA; O TIEPECEUCHIH BBICOT
TpeyroiabHUKa; popMyInpoBaTh
OIpENIENIEHUS OKPYKHOCTEH, BIMCAHHOU B
MHOT'OYT'OJIbHUK U OIIUCAHHOU OKOJIO
MHOTOYTOJIbHHKA; (GopMyIHpoBaTh u
JIOKa3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BITMCAHHOH B TPEYTOJIBHUK; 00 OKPYKHOCTH,
OIIMCAaHHOW OKOJIO TPEYTOIbHUKA; O
CBOHCTBE CTOPOH OMHMCAHHOTO YETHI-
PEXYroNBHUKA; O CBOICTBE YII0B
BIMCAaHHOTO YETHIPEX yroJbHUKA; PEIIaTh
3a/1a4ud Ha BBIYUCIICHHE, 10KA3aTeIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C OKPYXKHOCTBIO,
BIIMCAHHBIMU U OMUCAHHBIMH
TPEYroJIbHUKAMU U
YeTBIPEXYTOJIbHUKAMH; HCCIIEA0BATh
CBO¥CTBa KOH(PHUTYpAIHiA, CBI3aHHBIX C
OKPYKHOCTBIO, C TOMOILBIO
KOMIBIOTEPHBIX IPOrpaMM

IHoBTOpenne. Pemenue 3anay 4
9 knacc
Howmep CopepxaHue MaTepuana Komnu- XapakTepucTrKa OCHOBHBIX
napa- YECTBO BUJIOB JICSTEIBHOCTH yUYEHUKA
rpada 4acoB (Ha ypoBHE YUEOHBIX ICHCTBUH)
[ToBTOpEHHUE Kypca reoOMeTprH 8 Kitacca 2
I'nasa IX. BekTopsl 12 DopMyIHpOBaTh ONPEAEICHHS U WITIOCTPUPOBATh

1 ITonsTue BexTOpa 2 MIOHATHS BEKTOPA, €0 JJIMHBI, KOJUIMHEApHbIX U

2 CrnoxeHue U BBIYUTaHUE PaBHBIX BEKTOPOB; MOTUBHPOBATh BBEJICHUE MOHATHH

3 BEKTOPOB 4 U JefCTBUI, CBSI3aHHBIX C BEKTOpaMH,

YMHOXEHHE BEKTOpPa Ha 5 COOTBETCTBYIOITUMH IPUMEpPaMH, OTHOCSIIIUMHUCS K
yuciao. Ilpumenenune (M3MYECKUM BEKTOPHBIM BEIMYMHAM; IPUMEHSTh
BEKTOPOB K PELICHUIO 331a4 BEKTOPBI U ICHCTBUS HaJ HUMH IIPH PEIICHUN
KonTpoasHas padora Ne 1 1 T€OMETPUUECKUX 3a7ad

I'nasa X. MeToa koopaAnHAT 10 OOBSCHATD U WILTIOCTPUPOBATH ITOHSTHS

1 Koopaunatsl BekTopa 2 IPSIMOYTOJIBHOM CUCTEMBI KOOPAUHAT, KOOPAUHAT

2 IIpocreiimue 3anayu B TOYKHU U KOOPAUHAT BEKTOPA; BBIBOAUTH U
KOOPAMHATAX 3 WCIOJIb30BATh NPU PELICHUH 3a/1a4 POPMYJIbI

3 YpaBHEHHS OKPY>KHOCTH 1 KOOPJWHAT CEPEIHbI OTPE3Ka, JUIMHBI BEKTOPA,
IPSIMOH 3 paccTOsIHUSA MEXKIY OBYMsI TOUKaMH, yPaBHEHUS
Pemenne 3anau 1 OKPYXXHOCTH H NPSIMOH

KontpospHas padora Ne 2 1
I'naBa XI. CooTHOIIECHUSI MEXKAY 14 DopMyIUpPOBaTh U WIUTIOCTPUPOBATE ONPEAETICHUS
CTOPOHAMHU M yIrJ1aMH CHHYCa, KOCHHYCa, TAHT'€HCa M KOTaHreHca yrioB oT 0 110
TpeyroabHuka. CxaJjsapHoe 180°; BBIBOAUTH OCHOBHOE TPUTOHOMETPHIECKOE
Npou3Be/leHHe BEKTOPOB TOXIECTBO M (hopMyIIbI MpHBEEHNS; (YOPMYTHPOBATh U

1 Cunyc, KOCHHYC, TaHT€HC, 3 JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB,
KOTaHT€HC yria HNPUMEHATH UX IPHU PEUICHUHU TPEYTOJbHUKOB;

2 CooTHOLIEHUS MEXAY 6 OOBSICHATH, KaK MCIOJIB3YIOTCS TPUTOHOMETPHYECKHE
CTOpPOHAMH U yTJIaMu (opMyJIBI B IBMEPUTENBHBIX Pad0OTaX Ha MECTHOCTH;
TpeyrojbHHUKa (opMyIHpOBATH ONpENEICHUS yIia MEeXAY
CkansipHoe pou3BeIeHIE 3 BEKTOpPaMHU M CKAJSAPHOTO IMPOU3BEACHHUSI BEKTOPOB;
BEKTOPOB BBIBOJUTH (POPMYJIy CKAJISIPHOTO IPOU3BENCHUS Yepes3
Pemenne 3amaq 1 KOOpPJAUHATH BEKTOPOB; (OPMYIHPOBATH U
KonTtpompHas padora Ne 3 1 000CHOBBIBATH YTBEPKJICHUE O CBOMCTBAX CKAISIPHOTO




IIPOM3BCIACHUA; UCIIOJIB30BATh CKAJIAPHOEC IIPO-
MN3BCACHUEC BCKTOPOB IIpH PCIICHUU 3a1a4

I'nasa XII. JliimHa OKPYKHOCTH U IJIO-
ajab Kpyra

12

1
2

IIpaBunbHbIe
MHOTOYTOJIbHUKY J[TuHa
OKPY>XHOCTH U ILIOLIANb
Kpyra

Pemenne 3agau
KonTtponsnas pabora Ne 4

N

DopMyIUpOBaTh ONpeENeIeHNE PABHIBHOTO
MHOTOYTOJIbHHKA; ()OPMYJIHPOBATh U 1OKA3bIBATh
TEOpeMbl 00 OKPYKHOCTSIX, OIIMCAHHOW OKOJIO
MNPaBUIBHOIO MHOTOYTOJIbHHMKA U BIIMCAHHON B HErO;
BBIBOJUTH U UCIOJIB30BATh (YOPMYJIBI st
BBIYMCIICHUS MJIOIIAIN NPABUJIBHOTO MHOTOYTOJIb-
HHKA, €T0 CTOPOHBI U pajuyca BIHCAHHOU
OKPY>KHOCTH; PEIIATh 331a4l HA TIOCTPOCHHUE
MIPaBUIIBHBIX MHOTOYTOJIbHUKOB; OOBSICHATD ITOHITHS
JUITUHBI - OKPY>KHOCTH U IUIOIIAAU KPYyTa; BEIBOAUTH
(dbopMyJIBI 7151 BBIYUCIICHUS JUIMHBI OKPYKHOCTU U
JUIMHBI AyTH, IUIOIIaAU Kpyra U IMIoaad KpyroBoro
CEKTOpa; MPUMEHSITH 3TU GOPMYJIbI IPH PELICHUN
3ama4

I'napa XIII. J/IBu:xeHust

o)}

1
2

ITonsiTne nBYOKEeHUS
INapannensHeli IepeHOC U
MIOBOPOT

Pemenue 3agau

\9)

OOBACHATH, YTO TaKOE OTOOpaKeHME IIOCKOCTH Ha
ce0s ¥ B KAKOM ClIydae OHO Ha3bIBAaeTCs JIBIKCHUEM
TUIOCKOCTH; OOBSICHSITh, YTO TaKOE OCEeBas
CUMMETPHS, HEHTPAJIbHAS CUMMETPHS, MapaJuIeIbHbIH
TIEpPEeHOC ¥ TTOBOPOT; 0OOCHOBBIBATH, YTO 3TH
0TOOpaXKeHHsI MIIOCKOCTH Ha ce0sl SBISIOTCS
JABUXCHUAMU, O6’I)5[CHHTI), KakKoBa CBA3b MEXKIY
JABMIKCHUAMHA U HAJOKCHUAMU, UWIIJIIOCTPHUPOBATH
OCHOBHBIC BHJIbI JIBH)KCHHH, B TOM YHCIIE C TIOMOIIBIO
KOMIBIOTEPHBIX IPOTrPaMM

I'maBa XIV. HauanbHble CBEACHUS U3
CTePEOMETPUH

1
2

MHoOrorpaHHuKu
Tena u noBepxHOCTU
BpAIICHUS

[\

OOBSACHATH, YTO TAKOC MHOTOTPAHHUK, €r0 TPaHHU,
péOpa, BepIIMHEI, TUATOHATHN, KaKOW MHOTOTpaHHUK
Ha3bIBACTCA BBIITYKJIBIM, YTO TAKOC N-yroJibHas
npu3Ma, € OCHOBaHUs, OOKOBBIC TPAaHH U OOKOBEIC
pé6pa, Kakasi mpru3Ma Ha3bIBaeTCs MPSAMOM U Kakas
HaKHOHHOﬁ, YTO TAaKO€ BbICOTA IPU3MBI, KaKas ImpusMa
HA3bIBACTCSI MapAJUICICIUIEIOM U KaKoi ma-
paIeNenune;; Ha3blBaeTCsI MPSMOYTOIbHBIM;
(dhopMyTHpOBaTh U 0OOCHOBEIBATH YTBEPKACHUS O
CBOWCTBE TMATOHAJICH MapasuIeNeuIe/Ia i O KBaapaTe
JIUaroHaIu MPsIMOYTOJIbHOTO Mapalie/ICIuIe1a;
O0O0BACHSTH, YTO TAKOE 00HEM MHOTOTPAHHUKA;, 00B-
SICHATb, KAKOW MHOTOTPaHHUK Ha3bIBAETCS
MUPaMHUIOH, YTO TAKOC OCHOBAaHHE, BEPIIHHA, OOKOBBIC
rpanu, 00KOBbIe pEOPa U BBICOTA MUPAMHUIBI, KAKast
MUpaMuia Ha3bIBaeTCs MPaBHIBHOM, YTO Takoe anodema
MPaBWILHOU MTUPAMUIBI, OOBSICHATH, KAKOE TEIIO
Ha3BIBACTCS IILUTHHAPOM, YTO TAKOE €0 OCh, BHICOTA,
OCHOBaHWSI, paiuyc, OOKOBasi IOBEPXHOCTH,
obOpasyminue, pa3BépTka OOKOBOI MOBEPXHOCTH,
KaKuMHU (OPMYIIaMH BEIPAXKAIOTCSA 00BEM M IIIOIMAagh
OOKOBOIi MOBEPXHOCTH MUJIUHIPA; O0BICHSITH, KAKOE
TEJIO HA3bIBAETCS KOHYCOM, YTO TAKOE €r0 OCh, BBICOTA,
OCHOBaHHE, OOKOBasi IOBEPXHOCTD, 00pa3yIoIIue,
pa3BépTka OOKOBOW MOBEPXHOCTH, KAKUMU (POPMYIIaMHU
BBIpaXKArOTCA 00BEM KOHYCA W IIOIMAab 00OKOBOI
TTOBECPXHOCTH, 06’bﬂCHHTL, KakKas MOBEPXHOCTH
Ha3bIBaeTCs cepoil U KaKkoe TEIO0 HA3bIBACTCS MIApOM,
YTO TaKoe paanyc u nuaMerp cepsl (mapa),
pacmo3HaBaTh Ha PUCYHKAX MPHU3MY, TapajuIC/ICIUIIC],
MUpaMuy, IITHHAD, KOHYC, Iap

IHoBTOpenne. Pemenue
3aga4. O0 akcmomax
NJIaHUMETPUH
HroroBast KOHTpoOJIbHAS
pabota Ne 5




KTII gt 7-9 xitaccoB B OTAETBHBIX (aiinax.

[Ipuiioxxenue K nporpamme.

HopMmbl oLleHKHM 3HAHUN, YMEHU M HABBIKOB Y4YALIUXCH 110 MATEMAaTHKE.
1. Ouyenka nucbMeHHBIX KOHMPOTBLHBIX PAOOM OOYUAIOUWUXCA RO MaAmeEMAamuKe.
OTBET OILIEHUBAETCSI OTMETKOM «5%», €CIIH:
e  paboTa BBINOJHEHA MOJHOCTHIO;
® B JIOTHYECKHUX PACCYXIEHHIX M 0OOCHOBAHHUHU PEIICHUS HET MPOOEIIOB U OUIHOOK;
o B pCHICHNU HET MaTEMATUYCCKUX OIHI/I6OK (BO3MO)KHa OAHa HETOYHOCTB, OIIMCKAa, KOTOpasA HE ABJISACTCA
CIIC/ICTBHEM HE3HAHUSI WJIM HEMOHMMAHHUs Y4eOHOTO MaTepuaa).
OtMmeTka «4» CTaBUTCS B CIEAYIONINX CIydasX:
e  paboTa BBHINOIHEHA TOJHOCTHIO, HO 00OCHOBAHMS IIATOB PEIICHHS HEJOCTATOUHBI (€CITH YMEHHE
000CHOBBIBATh PACCYIKACHHS HE SBIISIIOCH CIEHATBHBIM 0OBEKTOM MPOBEPKH);
®  JIOMYIIEHbI OJ{HA OLIMOKA MITK €CTh JBA — TPH HEIOYETA B BBIKJIAIKAX, PUCYHKAX, YEPTEkKAX UITH
rpadukax (eciu 3TH BUABI padOT HE SABISUIMCH CIICIHAIBHBIM 00BEKTOM IPOBEPKN).
OtMmeTKa «3» CTaBUTCS, €CIIH:
e  JIOMYIIEHO OoJiee OHOM OIMOKY WK O0Jiee IBYX — TPEX HEJI0YETOB B BHIKIIAIKAX, YSPTEIKAX WU
rpadukax, Ho oOyyaronuiics: o01agaeT 00s3aTeIbHBIMI YMEHHSIMH IO IPOBEPSIEMOil TeMe.

OtMmeTKa «2» CTaBUTCS, ECIIH:

®  JIOIyIIEHHI CYIIECTBEHHbIE OITMOKH, TIOKA3aBIINe, 9YT0 00yJaromuiicss He o0agaeT 00s- 3aTebHBIMU
YMEHUSMH TI0 TAaHHOH TeMe B MTOJTHOM Mepe.

Y4uTens MOXKeT HOBBICUTE OTMETKY 32 OPUTHHAIBHEIA OTBET Ha BOMIPOC MITH OPUTHHAIBHOE PEIICHHUE 3a0a4H,
KOTOPBIE CBUJICTEIBCTBYIOT O BEICOKOM MaTEeMaTUYECKOM Pa3BUTHH 00YYAOIETrOCs;, 3a pelieHue Ooee
CJIOKHOW 3a7]a4¥l WJIM OTBET Ha 00Jiee CIIOKHBIN BOIIPOC, MPEIOKEHHBIC 00yYaIONIeMycsl JOMOTHUTEIBHO MOCTIe
BBITIOJTHEHMSI UM KaKUX-THO0O0 IPYTUX 3aJaHui.

2.  OueHKa yCmHBIX OMEEn 08 00yUaouUXca No Mamemamuxe.
OTBeT OLIEHUBAETCS OTMETKOHN «5», €CIIH YUCHHK:

®  [IOJIHO PACKPBLI COICPKAHKME MaTepuaia B 00beMe, MPeIyCMOTPSHHOM MPOrPaMMOil M yUCOHUKOM;

®  IBIIOKWI MaTepHaj rPaMOTHBIM SI36IKOM, TOYHO HCIIONB3YS MaTEMAaTHIECKYI0 TEPMHHOIJIOTHIO
CHMBOJIHKY, B OTIPE/ICIIEHHON JIOTHYECKOI! ITOCTIeIOBATEIFHOCTH;

®  TPABWIHHO BBITOIHIII PUCYHKH, YEPTEKHU, TPa(QUKH, COMYTCTBYIOIIHE OTBETY;

e  TIOKa3aJ yMEHHE WUTIOCTPUPOBATHh TEOPHIO KOHKPETHBIMH TIPHMEPAMH, IIPIMEHSTH €€ B HOBOH
CUTYAIIWH TIPU BBITIOJTHEHUH MPAKTUYCCKOTO 3a/1aHMUS,;

®  MPOJEMOHCTPHPOBAJ 3HAHUE TEOPUH PaHEe M3YUYCHHBIX COMYTCTBYIOMIUX TeM, C(OOPMUPOBAHHOCTH U
YCTOWMYUBOCTH MCIIOIB3yEMBIX MPH OTBETEC YMCHHIA U HABBIKOB; OTBEYAJ CAMOCTOSITEIBHO, 0¢3
HABOJIAIIUX BOTIPOCOB YUHTEIIS;

L] BO3MOX>XXHbI OJHA — IBC HCTOYHOCTHU HpI/I OCBCUICHHUEC BTOpOCTeHCHHBIX BOHpOCOB WJIN B BBIKJIaJIKaX,
KOTOPBIC YUCHHUK JICTKO UCTIPABHII MTOCIIC 3aMCUaHMsT YUUTEIS.

OTBET OLIEHMBAETCSI OTMETKOM «4», €CIIH:

L] y)]OBJ'leTBOpﬂeT B OCHOBHOM Tpe6OBaHI/I${M Ha OHeHKy ((5)), HO HpI/I 3TOM UMECT OJJUH U3 HEAOCTATKOB: B
M3JI0KCHUH JIOMYIIEHBI HeOObIIMe TPOOEITBI, He NCKAa3UBIIIeEe MaTEMAaTHIECKOE COIePIKaHIe OTBETA;
JOITYIIIeHBI OWH — JIBa HEJI0YeTa MPH OCBEIIEHHH OCHOBHOTO COJICPKAHUS OTBETA, UCTIPABIICHHBIC
MOCTIC 3aMCYAHUS YIUTEIIS,

e  JOMyIIEHHBI OMHOKa WU OoJiee TBYX HEAOYETOB IIPH OCBEUICHUH BTOPOCTEIICHHBIX BO- IIPOCOB HIIH B
BBIKJTaJIKaX, JISTKO UCIIPABJICHHBIC MTOCIIC 3aMCUaHUS YUUTEIIS.

OTMeTKa «3» CTaBHUTCS B CICIYIOIIUX CIIydYasX:

®  HEMOJHO PACKPHITO COCPIKaHUE MaTepraiia (CoaepKaHue U3JI0KEHO ()parMeHTapHO, He BCeraa
MOCJICIOBATENIBHO), HO TIOKa3aHo 00Iiee MOHMMAaHUE BOIPOCA U MPOJCMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIC JJIS1 YCBOSHUS MMPOTPaMMHOTO MaTepuaiia (onpeaeieHs!l « TpeboBaHUIME K
MaTeMaTHYECKOW MOATOTOBKE yUAITUXCs» B HACTOSIIEH MporpaMMe 1o MaTeMaTHKe);

®  VMENHCH 3aTPyTHCHHS WK JOMYIICHBI OMIOKA B ONPEICICHHNA MaTEeMaTHUECKOH TEPMHHOIIOTHH,
YepTekax, BBIKIIAIKaX, HCTIPABICHHBIE TIOCIIe HECKOJIIBKUX HABOISAIINX BOIPOCOB YUH TEIIS;

®  YYCHHUK HE CIPaBWIICS C MPUMEHECHUEM TCOPUH B HOBOW CHTYAIlUH TIPH BBITIOJTHEHUH MTPAKTUICCKOTO
3a[laHus, HO BBITOJHIII 3a/IaHUS 003aTEIFHOTO YPOBHS CIIOKHOCTH TI0 TaHHOH TeMe;

®  IpH JOCTATOYHOM 3HAHUH TEOPETUYCCKOTO MaTepUalia BBIABICHA HEOCTATOYHASI CPOPMHUPOBAHHOCTh



OCHOBHBIX YMEHHI 1 HABBIKOB.
OTMmeTKa «2)» CTaBUTCS B CICAYIOIINX CIydasx:

e  HE PaCKpBITO OCHOBHOE COJIepKaHHe y4eOHOro MaTepuaa;

e  00HapyXCHO HE3HAHHE YUYCHUKOM OOJIBIICH HITH HanOoJIee BAKHOW YaCTH yUeOHOTO MaTepraa;

e  JIOMyIIEHBI OIMMMOKU B ONPEICTICHUN TOHATHIA, TIPH HCIIOJIB30BAHUN MaTEMAaTHIECKOI TEPMUHOJIOTHH, B
PHUCYHKaX, 9epTekax Wil rpadukax, B BEIKIAIKaX, KOTOPEIE HE HCIIPABIICHBI ITOCIE HECKOIBKUX
HaBOJSIIMX BOIPOCOB YUUTEIIA.

3.06waa kraccugurkayua ouuoox.

[pu orieHke 3HAHWIN, YMCHHUI U HABBIKOB yUAIIUXCs CIICAYET YUUTHIBAThH BCE ONMIMOKH (TpyObie U HErpyObie) 1
HEJI0YETHI.

3.1. I'pyObIMHU CUMTAIOTCS OMIMOKHU: HE3HAHUE ONPEIETICHUSI OCHOBHBIX IMOHATHH, 3aKOHOB, TIPaBUJI, OCHOBHBIX
MTOJIOKCHHUH TEOPUH, He3HAHHE (HOPMYJI, OOIICTTPUHATHIX CHMBOJIOB 0003HAYCHHUN BEJIMYKH, CIUHHILL HX
W3MEpeHNs; He3HaHNEe HAaMMCHOBAaHHUN eIMHUII M3MEPEHHs; HEyMEHHUE BBIICIHUTD B OTBETE TJIABHOE; HEYMEHIE
MIPUMEHSTH 3HAHUS, AITOPUTMBI JUIS pPEIIeHUs 3a/1a4; HEyMEHHE JefIaTh BEIBOABI i 0000IIeHNs; HEYMEHUE
YUTaTh U CTPOUTH TPaUKK; HEYMEHHE TOIH30BATHCS MIEPBOMCTOYHUKAMHE, YICOHUKOM U CIIPABOYHUKAMHU;
moTepst KOPHS MITM COXpPaHEHUE IIOCTOPOHHETO KOPHSI;, 0TOpackiBaHue 0e3 00BSICHEHHIA 0THOTO U3 HUX; 60
PaBHO3HAYHBIC UM OIIMOKHU; BBIYUCIUTEILHBIC OMMMOKHY, €CIIM OHU HE SBIISTIOTCS OIMUCKO#; TIOTHYECKUE OITUOKH.
3.2. K HerpyObIM O1MOKaM cieyeT OTHECTH: HETOYHOCTh (JOPMYIIMPOBOK, ONPE/IeNIEHUH, TOHATHH, TEOpUi,
BBI3BaHHAS HEMIOJHOTON OXBaTa OCHOBHBIX MPU3HAKOB OMPEIENIIEMOTO TIOHSATHS WJIM 3aMEHOH OJTHOTO - IBYX M3
3THX MPU3HAKOB BTOPOCTEIICHHBIMHU; HETOUYHOCTh rpayiKa; HeparlMOHAIbHBINA METO/] PEIICHHUS 3a1a41 HITH
HEJOCTaTOYHO IPOTyMaHHBIHN IUIaH OTBeTa (HapyIIeHHE JIOTUKH, TIOAMEHA OTIEIBHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH ); HEPALMOHAIBHBIE METOBI PabOTHI CO CIIPaBOYHON U IPYTOH IUTEPaTypoi; HEyMEHHE
pelIaTh 3a/1a4u, BRIIOTHATE 33/IaHUS B OOIIEM BUJIC.

3.3. Hemoderamu SBISFOTCS: HepallOHATFHBIE IPHEMBI BEIYUCIICHUH U TIpeo0pa3oBaHmil; HeOpexHOe
BBITIOJIHCHUE 3aMTUCCH, YepTEexKel, CXeM, TPaHKOB.



