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K OCHOBHOH 00111€00pa30BaTeIbHON porpaMMe
OCHOBHOTO 00I1eT0 00pa3oBaHus

MKOVY «Panodunnukosckas OOII»

PaGouas nporpamma
10 reoMeTpHuH

(7-9 knacc)
OBnaneHue ydamMuCs CHUCTEMOW T'€OMETPHUYECKHX 3HAHMW M YMEHUN HE00XO0IuMO B
MTOBCETHEBHOM KU3HU JIJISI U3YUCHUS CMEKHBIX JUCITUTIIINH U TIPOJOJDKEHUsT 00pa30BaHMsI.

[IpakTudeckass 3HAYMMOCTh IIKOJIBHOTO Kypca T'€OMETpHH OOYCJIOBIEHAa TeM, uYTo €€
O00BEKTOM  SIBJISIOTCS  TMPOCTPAHCTBEHHbIE (GOPMBI W KOJWYECTBEHHBIE  OTHOIICHUS
NEHCTBUTENLHOTO MUpa. ['eoMeTpuieckast MOAroToBKa HEOOX0uMa JIJIsl TOHUMAaHUS TTPUHIIUIIOB
YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHATHSA HAYYHBIX M TEXHUYECKUX
NOHATUM u wuAed. MareMaTuka SBISIETCS S3BIKOM Hayku W TexXHUKH. C e€ MOoMONIbIo
MOJIETUPYIOTCS M U3YHaIOTCS ABJICHUS U MPOLECCHI, TPOUCXOASAIIUE B PUPOJIE.

I'eoMeTpust sBIIIETCS OJTHUM U3 OTIOPHBIX MPEAMETOB OCHOBHOM IIKOJBI: OHAa 00ecreYnBacT
W3y4YeHHE JpYruX AUCUHUIUIMH. B TmepByro ouepenp HSTO OTHOCUTCA K HIpeaMeram
€CTECTBEHHOHAYYHOTO IIMKJIa, B YaCTHOCTH K (Qu3uke. Pa3BuTHE IIOTHYECKOTO MBIILICHUS
y4amuxcs Tpu  OOYYCHHMH TEOMETPHUH CIOCOOCTBYET TaKXKE YCBOCHHIO IPEIMETOB
TyYMaHUTApHOro wukia. I[IpakThnueckue ymMeHHsT YW HABBIKM TIE€OMETPUYECKOTO Xapakrepa
HEOOXOIUMBI JIJIS1 TPYAOBOM JIEATEITLHOCTH M MPO(HEeCCHOHATBHOM MOITOTOBKH IIIKOJIBHUKOB.

PazBuTne y ywammxcs MNpaBWIBHBIX MPEACTABICHUM O CYIIHOCTH W IPOUCXOKICHUHU
TEOMETPUUYECKUX aOCTpaKIMii, COOTHOIIEHNH PEATbHOTO W HUJICATBLHOTO, XapaKTepe OTPaKEHUS
MaTEeMaTU4YeCKON HAayKOM SIBIICHUU U IIPOLIECCOB PEAJIBHOIO MHMPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJIM MATEMATHYECKOrO MOJCIUPOBAHUS B HAYYHOM IIO3HAHMU U B MPAKTUKE
crocoOcTByeT (hOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS YJAIIUXCS, a Takke (HPOPMHUPOBAHUIO
KaueCTB MBIIUICHUS, HEOOXOMMMBIX JJIA aJanTallid B COBPEMEHHOM WH(POPMAIIMOHHOM
oOrmiecTBe.

TpeOyst OT ydamuxcsi YMCTBEHHBIX M BOJICBBIX YCWJIWH, KOHIICHTpPAIlMd BHUMAaHUS,
AKTUBHOCTH Pa3BUTOTO BOOOPaKEHUsS, TEOMETPHUS PA3BUBACT HPABCTBEHHBIC UEPTHI JIMYHOCTH
(HACTOWYMBOCTD, IICJICYCTPEMIIEHHOCTh, TBOPYECKYID aKTUBHOCTh, CaMOCTOSTEIHHOCTD,
OTBETCTBEHHOCTh, TPYAOTIOOME, ITUCIUIUIMHY W KPUTHYHOCTh MBIIIJICHUS) W yMEHHUE
apTYMEHTHPOBAHO OTCTAMBATh CBOW B3IJISAABI M yOEKACHUS, a TaKKE CIIOCOOHOCTh NMPUHUMATH
CaMOCTOATEIIbHBIE PELICHUS.

['eomeTpus CylmecTBEHHO pacHIupsieT KpPYyro3op ydalluxcs, 3HaKOMs MX C HUHIAYKIHUEH |
IeayKiuen, oO0oOImeHneM M KOHKpETH3allMed, aHalu30M W CHHTE30M, Kiaccuukaiueil u
cHUCTeMaTh3aIuel, abCcTparnpoBaHUEM, aHAJOTHEH. AKTHBHOE HCIOJb30BaHHUE 3a/lad Ha BCEX
dTamax y4eOHOro mpolecca pa3BUBaeT TBOPUECKUE CIOCOOHOCTH IKOJIHLHUKOB.

[Ipu oOyuenun reomeTpur (HOPMHUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO Tpyda —
IUIAaHUPOBAaHUE CBOEH pabOTh, MOMUCK PAIMOHAIBHBIX MyTEH €€ BBIOJHEHHS, KPUTHYECKas
OIICHKAa pe3yJbTaToOB. B mporecce 00ydeHHs TEOMETPUHU IIKOJbHUKH JTOJDKHBI HAaYYUTHCS
U3JaraTh CBOM MBICITH SICHO M HWCYEPIBIBAIONIC, JIAKOHUYHO W EMKO, MPUOOPECTH HABBIKH
YETKOT0, aKKypaTHOTO U TPAMOTHOTI'O BBIMIOJIHEHUSI MATEMAaTUUECKUX 3aMUCEN.

Baxneime 3agadyeil IIKOJBHOIO Kypca TIE€OMETPUM SBIIETCA Pa3BUTHE JIOTHYECKOIO
MbIIUIeHUs ydamuxcsa. CamMu OOBEKTHI T€OMETPUUYECKHX YMO3AKIIOUYCHUH W TIPUHSATHIC B
TEOMETPHHM TMpaBWiIa WX KOHCTPYUPOBAHUS  CIIOCOOCTBYIOT (OPMUPOBAHUIO  YMEHHMA
000CHOBBIBATh M JOKa3bIBaTh CYXICHHs, TPUBOAUTH UETKHE OMPEICICHUS, pPa3BUBAIOT
JIOTUYECKYI0 UHTYULIMIO, KPATKO M HATJISIIHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX IMOCTPOEHUN U
ydar uxX MpUMEHEHHI0. TeM caMbIM reoMeTpHs 3aHUMaeT Beayllee MecTo B (hopMUpOBaHUH
Hay4YHO-TEOPETUYECKOTO MBILLJICHHS IIKOJIBbHUKOB.



PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (OpMUpPYs TMOHMMAaHUE KpacoThl W
U3AIIECTBA MATEMATUYECKUX PACCYKACHUM, CIOCOOCTBYSI BOCIIPUSATHIO TEOMETPHUUECKUX (HOpM,
YCBOCHUIO MOHATUS CUMMETPUHU, F€OMETPUs BHOCUT 3HAYMUTEIBHBIA BKJIAJ B JCTETUYECKOE
BOCIMTaHUe Yydamuxcs. E€ u3ydeHue pa3BuBaeT BOOOpa)K€HHE NIKOJBbHUKOB, CYIIECTBEHHO
o0oraiaer v pa3BUBaeT UX NPOCTPAHCTBEHHBIE MPEICTABICHUS.

Konuenmus nporpaMmmel.

I'maBHOW 1enblo 0Opa3oBaHuUs SIBISIETCS pa3BUTHE peOEHKAa KaK KOMIETEHTHOW JIMYHOCTH
IyTeM BKIIOUEHHUS! €r0 B pa3jMyHble BHJbI LIEHHOCTHON 4YEJIOBEUYECKOM NesATeNbHOCTH: yueOa,
NO3HAHUS, KOMMYHUKaIUs, MPOoPEeCCHOHATBLHO-TPYA0BOM BBIOOp, JIMYHOCTHOE CaMOpPa3BUTHE,
LIEHHOCTHbIE OpPUEHTAIIMU, TOUCK CMBICIOB >KU3HeNeATeNbHOCTH. C 3TUX MO3UIMM oOyueHue
paccMaTpuBaeTCs Kak IMPOLECC OBJAJACHUS HE TOJIBKO ONPEACICHHONM CYMMOM 3HAaHUH U
CUCTEMON COOTBETCTBYIOIIMX YMEHUH M HABBIKOB, HO M KaK MpPOLECC OBJIAJCHUs
KOMIIETCHLIUSIMHU.

PabGouass mporpamma yuebHoro mnpeamera «['eomerpus. 7-9 Kkimacc» cocraBieHa Ha
OCHOBAHMU CIIEAYIOIUX HOPMaTUBHO-NIPABOBIX JOKYMEHTOB:
1.®enepanbHOTO rocy1apcTBEHHOT0 00pPa30BaTENILHOTO CTaHIapTa OCHOBHOTO OOIIET0
obpazoBanus / MunuctepcTBo 00pasoBanus u Hayku PD. — M.: [Ipocsemnienue, 2011
(Crangaptsl BTOpOro nokosienus). Ilpukas MunucrepcTBa oopazoBanus u Hayku P® ot
17.12.2010 Ne 1897.
2.®yHAaMEHTAIBHOTO fA1pa coaepxaHusa ooduiero oopaszoBanus /Ilox pen. B.B. Kosnosa, A.M.
Konnakosa. M.: ITpocsemienue, 2011.
3.®enepanbroro 3akoHa PO "O6 obpazoBanuu B Poccuiickoit @eneparuu’ Ne 273-03.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHOI 00pa30BaTeNIbLHOM MPOTrpaMMbl OCHOBHOTO 0011ero oopa3osanus ot 28.08.2015.
6.Paboueit mporpammbel k yueOHUKY JI.C. Artanacsna, B.®. byry3zoBa. m np. 7-9 kiacchr:
yuebHoe mocobue i obmeodpazoBaTenbHbIX opranuzanuit/B.d.byry3os. M.: IIpocsernienue,
2016.
7. Paboueii mporpammsel o reometpun kK YMK JI.C. Aranacsna, B.®. Byry3oBa. 7-9 knacchl
/CoctaButens I'.M.MacnakoBa. M.: Bako, 2014.
8. Paboune nporpammsel no yueOHukam JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9 kmacchl. -
Boarorpan: Yuurens, 2012

OO0pa3oBaHne B COBPEMEHHBIX YCIOBHSX IMPU3BAaHO oOOecrednTh (HYyHKIHOHAIBHYIO

IPaMOTHOCTh ¥ COLMAJIBHYIO aJalTalMio OOYy4YalolIMXCs Ha OCHOBE NPUOOpETEeHHs] HMHU
KOMIIETEHTHOCTHOTO OIIbITa B cpepe ydeHus, mo3HaHus, npodheccHoHaIbHO-TPYI0BOTO BbIOOPA,
JUYHOCTHOT'O Pa3BUTHUS, IEHHOCTHBIX OPHEHTAIMM U CMBICJIOTBOPYECTBA. DTO MPEAONpENeIeT
HAIpaBJICHHOCTh Lieeld 00ydeHus: Ha (HOpMUpPOBAHHE KOMIIETEHTHOM JIMYHOCTH, CIIOCOOHOM K
KHU3HEIEATEIIbBHOCTHY M CAMOOIIPENECJIEHUI0 B HMH(MOPMAIMOHHOM  OOLIECTBE,  SICHO
NPECTaBIAIONIEH CBOM TOTCHIMAJIbHBIE BO3MOXHOCTH, PECYpPChl M CHOCOOBI pean3aluu
BbIOPAHHOTO KU3HEHHOTO ITyTH.
Ilenn o0yyenus reomeTpum:

e OBJIAJICHWE CHUCTEMOW T€OMETPUUYECKUX 3HAHUN M YMEHHM, HEOOXOTUMBIX
JUI. TIPUMEHEHUS B IPAKTHUECKON ACATEIbHOCTH, U3yUCHUS CMEKHBIX TUCIMILIHH,
MIPOJIOJKEHHS] 00pa30BaHus,

e UHTEIUIEKTYyaJIbHOE pa3BUTHE, (OPMHUPOBAHUE KAUYECTB JTMYHOCTH, HEOOXOAMMBIX
YeJIOBEKY JJIs IOJIHOLIEHHOM HU3HHU B COBPEMEHHOM OOLIECTBE: ICHOCTh U TOYHOCTb
MBICJIH, KpUTUIHOCTD MBIIIUICHHUS U UHTYUIIUH, JIOTHYECKOE MBIIUICHUE, SJIEMEHTHI
QITOPUTMUYECKOH KYJIbTYpbI, IPOCTPAHCTBEHHBIX NPEICTABICHHUH, CIOCOOHOCTH K
IIPEOIOJICHUIO TPYIHOCTEM;

e (opMupoBaHME MPEACTABICHUN 00 HJIEAX U METO/IaX MAaTEMATUKN KaK YHUBEPCAIbHOIO
S3bIKa HAYKU ¥ TEXHUKH; CPEJCTBA MOJCIMPOBAHUS SIBIICHUH U TIPOLIECCOB;



e BOCIHUTAHHE KYJIbTYPBI JIUYHOCTH, OTHOIICHHUS K MaTEMaTHKE KaK K YacTH
oO11eyenoBeyecKoil KyabTypbl, TOHUMAaHUS 3HAUMMOCTH MaTEMaTHKU JJIsl HAy4HO-
TEXHUYECKOTO MPOorpecca;

[Ipennonaraercst peaau30BaTh KOMIIETEHTHOCTHBIN, INYHOCTHO-OPUEHTUPOBAHHBIH,
JeSITeIbHOCTHBIH MOIXO0IbI, KOTOPBIE OMPECIISIOT 3a4a4H00y YCHNS:

e mnpuoOpeTeHHne 3HaHUN U YMEHUI IJIs1 UCTIOJIb30BaHUS B MPAKTUUECKOM 1eATEIbHOCTH U
MMOBCEAHEBHOM XKU3HU;

e OBJAJICHUE CIIOCOOAMU MO3HABATENBHON, HHPOPMAIIMOHHO-KOMMYHUKATUBHOM U
pedICKCUBHON 1eATETHHOCTH

e OCBOCHHE IMO3HABATEIHLHOM, HHPOPMAIIMOHHON, KOMMYHHUKATUBHOM, pehICKCUBHOM
KOMITETEHIIHSIMU;

e OCBOCHHE OONICKYJIBTYPHOU, MPAKTHYECKON MaTeMaTHIECKOM, COIMaTbHO-IMYHOCTHOM
KOMITETEHIIMSIMHU, YTO MPE/IOIaraer:

e 00wexkyIbmypHyto komnemenmuocms (GOpMHUPOBAHUE TIPEACTABICHUH 00 UACAX U
METO/IaX MaTeMaTUKH, O MaTEeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAYKH, CPEICTBE
MOJIEJIMPOBAHUS SIBJICHUI U MPOLECCOB; (POPMUPOBAHUE TTOHUMAHUS, UTO
reoMeTpudecKue GOpMbI SBISIOTCS HICATN3UPOBAHHBIMU 00pa3aMu pealbHbIX
00BEKTOB);

*  NPAKMUYECKYI0 MAMEMAMu4ecKyro KomnemeHmuocms (OBJIAJEHUE I3bIKOM F€OMETPUHU B
YCTHOM M MUCbMEHHOH (opMe, FTeOMETPUUECKUMU 3HAHUSIMHU U YMEHUSIMH,
HEOOXOIUMBIMU JIJIsl U3YYEHUS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH;
OBJIaJICHUS MPAKTUYECKUMHU HaBbIKAMH HCIIOIb30BaHHS T€OMETPUUECKIX HHCTPYMEHTOB
Ui u300paskeHust pUryp, HaXOXKJCHUS UX Pa3MEPOB);

*  COYUATLHO-TUYHOCMHYIO KOMHEemeHmHOCcmb (Pa3BUTHE JJOTHYECKOTO MBIIIICHHUS,
QITOPUTMUYECKOH KYJIbTYpbI, IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, UHTYUIIUHU, KOTOPHIE
HEOOXOIUMBI JUIsl TPOJIOJIKEHHSI 00pa30BaHUA U JISl CAMOCTOSITENIbHOM e TeNbHOCTH;
(dopMHpoBaHUE YMEHUS TPOBOIUTH APTyMEHTALIMIO CBOETO BHIOOpA MITH X0J1a PEIICHUS
3aJ]a4uM; BOCIIUTAHUE CPEACTBAMU MAaTEMATHKHU KYJIbTYpPbI IMYHOCTH Yepe3 3HAKOMCTBO C
UCTOPHUEN r€OMETPHUH, IBOJIIOIIEN T€OMETPUUECKUX UIEH).

Komnemenmnocmuulii.  nodxoo onpenenser  cienylone OCOOCHHOCTH — IPEIbsBICHUS
colepKaHusl O00pa30BaHMSA: OHO TPEACTABICHO B BHIE TpeX TEMaTHUECKUX OJIOKOB,
obecrieunBaronux  (GopMupoBaHue KoMmIeTeHIUA. B mepBom OJoke TpencTaBiICHbBI
JUIaKTUYECKUEe €AMHHUIBI, 00ECTIeUYnBalOIINe COBEPIICHCTBOBAHUE T€OMETPHUECKUX HABBIKOB.
Bo BTOpOM - nupakTHUecKHe €IUHUIIbI, KOTOPBIE CONEPKAT CBEACHHS M3 UCTOPUU T'€OMETPUH.
Oto conepkaHue oOyueHHs sBIIsCTCS 0a30i Ui Pa3BUTUS KOMMYHHUKATUBHOW KOMIIETECHIIMU
yuanxcia. B Tperbem Oioke mpeAcTaBieHbl IUAAKTHUECKHUE EIUHMIIBI, OTPa’Karolue
UH(POPMALMOHHYIO KOMIIETEHLMIO M 00eCNeunBalonfe pa3BUTHE Y4eOHO-TIO3HABATEIBHON WU
pedekcuBHOI KOMIIETEHITU.

[Ipunnunel orbopa cojepXkaHUs CBS3aHBl C IPEEMCTBEHHOCTBIO Ieeil oO0pa3oBaHUS Ha
Pa3IUYHBIX CTYNEHSX U YPOBHSIX OOy4YeHUSs, JJOTUKON BHYTPUIIPEAMETHBIX CBS3EH, a Takke ¢
BO3PACTHBIMU OCOOCHHOCTSIMHU PA3BUTHUS yUAIIUXCAL.

JIuunocmnasn opuenmayua o6pa3oBaTEIHLHOTO MPOLIECCA BIABISET IPUOPUTET
BOCTIUTATEIbHBIX U PA3BUBAIONINX Iiesieli 00ydeHusi. CnocoOHOCTh YYaIIuXcsl IOHUMATh
MPUYUHBI U JIOTHKY Pa3BUTHS MaTEMAaTHYECKUX MPOIIECCOB OTKPHIBAET BO3MOKHOCTD IS
OCMBICJICHHOTO BOCIIPUSITHSI BCErO pa3HOO0pa3nsi MUPOBO33PEHUYECKUX, COLIMOKYIBTYPHBIX
CHUCTEM, CYIIECTBYIOIINX B cOBpeMeHHOM Mupe. Cuctema yueOHbIX 3aHATUH MpU3BaHa
CHOCOOCTBOBATh PAa3BUTHIO JINYHOCTHOM CaMOUACHTU(DUKAIINH, TYMAaHUTAPHON KYJIbTYpHI
HIKOJILHUKOB, UX MPHOOILEHUIO K €CTeCTBEHHO-MaTEMaTHYECKON KyJIbType, MOTUBALIUHU K
COLIMAJIbHOMY ITO3HAHHUIO U TBOPYECTBY, BOCIIUTAHUIO TUYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAHHBIX KaUECTB, B TOM YHCJIE IPAKIAHCTBEHHOCTH, TOJIEPAHTHOCTH.
JleamenvHocmmuulii ROOX00 OTPAXKAET CTPATETHIO COBPEMEHHON 00pa30BaTeIbHON MOJIUTUKU:
HEO0OXOMMOCTh BOCIIUTAHUS YEJIOBEKA U TpaklaHWHA, MHTETPUPOBAHHOTO B COBPEMEHHOE EMY



00I11eCTBO, HALIEJIEHHOTO Ha COBEPIIEHCTBOBaHUE 3TOro odbmectBa. Cucrema

YPOKOB COPHEHTHPOBAHA HE CTOJIBKO Ha Mepeaady «IOTOBBIX 3HAHUI», CKOJIBKO Ha
dbopMUpOBaHUE aKTUBHOH JINYHOCTH, MOTUBUPOBAHHOM K caM000pa3oBaHuio, o01aatomeit
JOCTaTOYHBIMU HABBIKAMHU M NICUXOJIOTUYECKUMH yC/MAHOBKAMH K CAMOCTOSITEIIbHOMY TIOUCKY,
0TOOpY, aHAIHU3Y U UCIIOIB30BaHUIO HH(POPMAIIUU. DTO IIOMOXKET BBITYCKHUKY aIaTHPOBATHCS
B MHpE, Ti¢ 00beM HH(POPMAITH PACTET B TEOMETPHUYECKOM MTPOTPECCHH, T/I€ COIIMATbHAS U
npodeccuoHaIbHast YCIIEIIHOCTh HAPSMYIO 3aBHCAT OT TIO3UTUBHOTO OTHOLICHHS K HOBAIIUSM,
CaMOCTOSATENIFHOCTH MBIIUICHUS U HHUIIMATUBHOCTH, OT TOTOBHOCTH IPOSBIISTH TBOPYECKUI
NOJXO0/ K JIeNTy, HCKaTh HECTaHAAPTHBIE CIIOCOObI peleHus MPodIieM, OT KOHCTPYKTUBHOTO
B3aUMO/ICHCTBHS C JTIOJIbMH.

Junaktuueckas MoJiesib O0y4eHHUs U TeJarOTH4eCKre CPEICTBA OTPAXKAIOT MOJICPHU3ALINIO
OCHOB y4eOHOTO ITpoIiecca, MX MEPEOPUCHTAIINIO Ha JOCTHKEHNE KOHKPETHBIX PE3Y/IbTaTOB B
BUzie CHOPMHUPOBAHHBIX YMEHHI U HABBIKOB YYAITUXCsl, 0O0OIIEHHBIX CIIOCOOO0B AEATEIBHOCTH.
®opmMupoBaHUE HENOCTHBIX MPEACTABICHUI O TeOMETPHUH OyJIeT OCYIIECTBIATHCS B XO/1€
TBOPYECKOH JIEATENFHOCTH YYAIIMXCS Ha OCHOBE JJMYHOCTHOTO OCMBICTICHUSI T€OMETPHUECKUX
(haKToB M SBIEHUNA. 0CO00C BHUMAHHUE YIENIACTCS TIO3HABATEIbHON aKTUBHOCTH yUYAIMXCSl, MX
MOTHBUPOBAHHOCTH K CAMOCTOSATENBHOM yueOHoil paboTe. D10 npeamnonaraer Bce 6osee
IINPOKOE MCIIOIh30BaHUE HETPAAUIIMOHHBIX ()OPM YPOKOB, BTOM YHCIIE METOIUKH JICIIOBBIX
POJIEBBIX UTP, MPOOIEMHBIX TUCKYCCHH, MEKITPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB HT.]I.

[TnanupyeTcs UCIOIb30BaHKE CIICAYIONINX TEXHOJIOTHI B MIPETIOIaBaHNH TIPEIMETa:

e TEXHOJIOTHH IOJIHOTO YCBOCHHUS;
e TEXHOJIOTHH OOYYEHHs Ha OCHOBE PEILICHUS 3a/1a4;
e TEXHOJIOTHH OOYyYEHHs Ha OCHOBE CXEMAaTHYECKUX U HOBBIX 3HAKOBBIX MOJICIICH.

JI1s eCTeCTBEHHO-MAaTEeMaTHIeCKOTo 00pa30BaHusI TPUOPUTETHBIM MOXKHO CUUTATh PA3BUTHE
YMEHUH CaMOCTOSITEIbHO M MOTMBHPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIBHYIO,
UCTIOJIB30BATh 3JIEMEHTHI NPUYNHHO-CIIEJICTBEHHOTO U CTPYKTYPHO- (YHKIIMOHAJIBHOTO aHAJIH34,
OTIpeNIeNIATh CYIIECTBEHHBIE XapaKTEPUCTUKU U3y4aeMOro 00bEKTa, CAMOCTOSITEIbHO BBIOMPATh
KPUTEPUH ISl CPABHEHHS, COTIOCTABJICHUS, OLIEHKH U KITacCCH(UKAIIMN OOBEKTOB - B TIPOrpaMMe

9TO SABJISICTCA OCHOBOﬁ JJIA LEJICIIOJIaraHus.
N3ydenne reomeTpun B 7-9 Kiaccax HampaBJI€HO HA JOCTHKEHUE CICIYIONINX LIEJICH:

Hanpasnenue
pa3BUTHS

Kommerenmn

JInu"noctHOE

e  Ppa3BHTHE JIOTMYECKOTO W KPUTHYECKOTO MBIIIICHUS, KYJIBTYPHI
peun;

e  BOCIUTAHHWE KAYECTB JIMYHOCTH, OOECIICYMBAIOUINX, YBKEHHE K
HCTHUHC U KPUTUYCCKOTO OTHOIICHHS K CO6CTBCHHBIM " 9YXKUM CYKIACHUAM,

e (GOpMHpOBaHME Y YYANIMXCS HMHTEIUICKTYAIbHOH YECTHOCTH W
O6’beKTI/IBHOCTI/I, CHOCO6HOCTI/I K TMPEOAOJICHUIO MBICIIMTCIBHBIX CTCPCOTUIIOB,
BBITEKAIONINX M3 OOBIICHHOTO OTIBITA

° q)OpMI/IpOBaHI/IG Ka4yCCTB MBIIIJICHUA, HCOGXOZ[I/IMLIX U1 agarnTalinuu
B COBPEMEHHOM MH(OPMAIITMOHHOM OOIIECTBE;

e  pasBUTHE UHTEpeca K MAaTeMaTUYEeCKOMY TBOPYECTBY U
MaTEeMaTHYECKUX CIIOCOOHOCTEH

MeranpeameTHoe

e  @opMupoBaHHE TpeACTaBICHUH 00 wHOeIX H O Merojax
MaTeMaTHUKd KaKk 00 YHMBEpCAJIbHOM S3bIKE HAyKM UM TEXHUKH, YacTu
00111e4eNTOBEYECKON KYJIbTYpPHI;

e  YMeHHe BHIETh MaTEMaTHYECKYIO 3aJady B OKPYXKalOLIEM MUDE,
UCIIOJIb30BaTh MAaTEMaTHYECKHE CPEJICTBA HAIVISIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI) ISl MIUTIOCTPALIUU, UHTEPIPETALMH, apIyMEHTaLlUY;

e OsnageHue yMeHHEM JIOTMYECKH OOOCHOBBIBATH TO, YTO MHOTHE
3aBUCUMOCTH, OOHApYKEHHbIE IYTEM PACCMOTPEHHs OTAEIbHBIX UYACTHBIX




CIy4acB, HMMCIOT O0OIlee 3HAYCHWE W PaACIpPOCTPAHSIOTCS Ha Bce (QUTYPHI
onpez[eneHHoro BHUaa, U, KpOMe TOro, BLIpa6aTBIBaTB HOTpCGHOCTB B JIOTHYCCKOM
000CHOBaHUHU 3aBUCUMOCTEN

. BrisiBneHne nmpakTHYecKoi 3HAYUMOCTH HayKH, €€ MHOTOOOpa3HBIX
MIPUIIOKEHUN B CMEXKHBIX TUCIUIIMHAX U MIOBCEAHEBHOM JESATEILHOCTH JIIOICH;

IIpenmeTHOE e Co3manme ¢yHgaMeHTa IS MaTeMaTHMYECKOTO  pa3BUTHS,

dbopMUPOBaHUA MEXaHU3MOB MBIIIJICHHUS, XapaKTEPHBIX I MaTeMaTH4ecKOi
JIESATETbHOCTH.

Ha ypoBHe ocHOBHOTO 00111er0 00pa30BaHus 3a/1aui y4eOHBIX 3aHATHI ONPECICHBI KaK
3aKpeIuieHue YMEHUH pa3JesiaTh MPOLECChl Ha ITAlbl, 3BeHbs, BBIICIATh XapaKTEPHbIE
MPUYUHHO-CJIEICTBEHHBIE CBS3H, ONPENEIATh CTPYKTYPY 00BEKTa O3HAHMS, 3HAUUMBbIE
(YHKIMOHATIBHBIE CBS3H U OTHOLICHHUS MEXy YaCTSAMH 11€JI0r0, CPAaBHUBATh, CONIOCTABIIATH,
KJIaCCU(UIIMPOBATh, PAH)XKUPOBATh OOBEKTHI IO OTHOMY MJIM HECKOJIBKUM MPEI0AKEHHBIM
OCHOBaHUSM, KpuTepusiM. [IpHHIMITHAIEHOE 3HAYEHUE B paMKaX Kypca IpruoOpeTaeT yMeHue
pasnuyath (HaKkThl, MHEHHUS, JOKA3aTeIbCTBA, TUIIOTE3bl, AaKCHOMBI

[Ipu BbIMONHEHUH TBOPYECKUX pabOT POpMUpPYETCS YMEHUE ONPECATh aJeKBaTHbIE
crocoObI peleHns y9eOHOM 3a/1aui Ha OCHOBE 3aJJaHHBIX aJITOPUTMOB, KOMOMHUPOBATH
U3BECTHBIC AJITOPUTMBI ICATEIILHOCTH B CUTYalLlUsIX, HE MIPEANOIaralouX CTaHAapTHOTO
MPUMEHEHHUS OJHOTO U3 HUX, MOTUBHPOBAHHO OTKa3bIBaThCs OT 00pasiia 1esATeIbHOCTH, UCKATh
OpPUTHMHAJIbHBIEC PELICHUS.

VYuyarnuecs: 10KHBI TPUOOPECTH yMEHUs 10 (OPMHUPOBAHUIO COOCTBEHHOTO aJiTOPUTMA
peleHust Mo3HaBaTeIbHbIX, (POPMYIUPOBATH MPOOIEMY U IIENTH CBOEH paboThl, ONpEAesITh
aJIeKBaTHbIE CIIOCOOBI M METObI PELICHUS 3a7auu, MPOTHO3UPOBATh 0XKUJIAEMBIN Pe3yJIbTaT U
COIIOCTABJIATH €r0 ¢ COOCTBEHHBIMH I'€OMETPHUUECKUMU 3HAHUSAMU. Y Yallecs JOJKHBI
HAYYUTHCS MPEICTABIATH PE3yIbTaThl MHAUBUAYAIBHON U IPYNIIOBON MO3HABATEILHON
NesITeIbHOCTH B (hopMax KOHCIIEKTa, pedepaTa, peLeH3uH.

Ha ypokax yuammecs Moryr Oojee YyBEpEHHO OBJIQJIETh MOHOJIOTHYECKONH U
JIMAJIOTHYECKOM peuyblo, YMEHHEM BCTyNaThb B peyeBoe OOIEHHE, y4yacTBOBaTh B JHAJIOre
(moHUMAaTh TOYKY 3peHHsl coOeceqHHKa, MPU3HABATh NPAaBO HA WHOE MHEHUE), MPHUBOIUTH
MpUMEPHI, TOAOUPATh APTYMEHTHI, MepepasrupoBaTh MbBICIH (OOBSCHATh «MHBIMH CIIOBAMHI)),
dbopmynupoBath BBIBOABL. [l pemieHHs MO3HABAaTENbHBIX M KOMMYHUKATHBHBIX 3a]ad
yyanuMmcsl Tpeajaraercs HCIOoIb30BaTh pa3IMYHbIE WCTOYHUKA HWHQPOPMAIMH, BKIIOYas
SHIUKJIONEIUH, CIIOBAapHU, HWHTEPHET-pecypchl W Jpyrue Oas3bl JaHHBIX, B COOTBETCTBUU C
KOMMYHHKAaTHBHOM 3anauedf, cdepoii u curyanmeid oOOIIEHUS OCO3HAHHO BBHIOMpATH
BbIpAa3UTENbHBIE CpPEICTBA fA3bIKAa W 3HAKOBBIE CHUCTeMbl (TEKCT, TalnMila, CXeMa,
ayJMOBU3YAIILHBIN s U 1Ip.).

AKIICHTUPOBaHHOE BHHMMaHHWE K NPOAYKTUBHBIM (opmaMm yuyeOHON [esATeIbHOCTH
IpEoiaraeT akTyaau3auio UHGOPMAYUOHHOU KOMNemeHmHocmu yuyawuxca: popMupoBaHue
MPOCTEHIINX HABBIKOB PabOThl C HCTOYHUKAMU, MaTepHaaMu.

Bonbiyto  3Ha4MMOCTh  00pa3oOBaHUSl  COXPAHSET UHPDOPMAYUOHHO-KOMMYHUKAMUBHAS
oesmenbHOCmb yuaujuxcs, B paMKax KOTOpPON pa3BUBAIOTCS YMEHUSI M HABBIKM MOHUCKA HYKHOM
UHpOpPMALIMU 110 33JJaHHOM TeMe B UCTOYHUKAX PA3JIMYHOTO THUIA, M3BJICYCHUS HEOOXOIUMOM
nH(GOpPMallMK U3 UCTOYHHMKOB, CO3JIaHHBIX B PA3IMYHBIX 3HAKOBBIX CHUCTeMax (TEKCT, Tabiauua,
rpaduk, AUarpamma, ayInoBU3yalbHbIN psa U JIp.), TepeBoaa MHGOpMAIMK 13 OJJHON 3HAKOBOH
CHUCTEMBI B JIPYTYIO (U3 TEKCTa B TAOJMILY, U3 ayJAHMOBU3YAJIBHOTO pslla B TEKCT M Jp.), BEIOOpa
3HAKOBBIX CHCTEM aJIeKBATHO IO3HABATEIbHOH M KOMMYHUKATHBHON CUTYAaIlMH, OTACICHHUS
OCHOBHOI uH(pOpManuu OT BTOPOCTENEHHOW, KPUTHYECKOIO OLEHUBAHUS JOCTOBEPHOCTH
NOJYYeHHOW HWH(pOpMaLuu, Nepefaydl colepkaHus WHGPOpMalUU aJeKBAaTHO IOCTABICHHOMN
e (CKaro, IMOJHO, BBIOOPOYHO). YUaluecs IOJDKHBI YMETh Pa3BepPHYTO OOOCHOBHIBATH
CYXJIEHUs, aBaTh ONpE/ACICHUs, IPUBOIUTH J10KAa3aTeIbCTBA (B TOM YHCIE OT MPOTUBHOTO),
OOBSCHATH U3YUEHHBIE MOJIOKEHHUS HAa CaMOCTOSITENIbHO MOJOOPAHHBIX KOHKPETHBIX MPUMEPAX,
BJIa/ICTh OCHOBHBIMH BUJAMH MyOJIMYHBIX BBICTYIUICHUH (BBICKA3bIBAHUS, MOHOJIOT, TUCKYCCHS,




NoJieMHKa), CJeloBaTh JTUYECKMM HOpMaM U TMpaBWJIaM BEICHHMsS JHajora, JAUCITyTa.
[Ipeanonaraercst yBEpeHHOE HCIIOIb30BAHHE YYALNIMMHUCS MYJIBTUMEIUHHBIX PECYpCOB W
KOMITBIOTEPHBIX TEXHOJOTMHA i O00pabOTKH, Nepedayd, CUCTeMaTH3allMd WH(OpMaluHy,
co3maHusi 0a3 JaHHBIX, NPE3EHTALMH pe3yJIbTaTOB I[O3HABATEIbHOW M TPAKTUYECKOU
NEeSITETbHOCTH.

CraHgapT OpHMEHTHPOBAH Ha BOCHHTAHHE IIKOJIFHUKA-TpaKAaHHHA M maTpuoTta Poccuw,
pa3BUTHE TyXOBHO-HPABCTBEHHOI'O MHpa LIKOJbHUKA, €r0 HAllMOHAIBHOTO CAMOCO3HAHUA. DTH
HOJIOKEHHSI HALITM OTPaKEHHE B COJEPKAHUM yPOKOB. B mporecce 00ydeHUs! JODKHO OBITH
chopMHpOBaHO YMEHHE (HOPMYITHPOBATH CBOM MUPOBO33PEHUYECKHE B3TJISIbI U HA 3TOW OCHOBE -
BOCIIUTAHUS I'PaKIAHCTBEHHOCTH M TATPHOTH3MA.

Cpoxu peaju3any NporpaMmsli:
[Iporpamma paccuntana Ha 3 roga (2018-2019 , 2019-2020 u 2020-2021 yueOHBIC TOBI).



O0masi xapakTepucTHKa Kypca reoMeTpuu B 7-9 kiiaccax

B kypce ycioBHO MOKHO BBIIEIUTH CIEAYIOLIUE COAEpKaTenbHble JMHUU: «HarnsaHas
reomerpusi», «l'eomerpuueckue Quryps», «l3MepeHune reoMETPUYECKHUX  BEIUUYHMHY,
«Koopnunatel», «Bekropb», «Jloruka u MHOXecTBa», «l'€oMETpus B HCTOPUYECKOM
Pa3BUTHNY.

Marepuan, otHocsumiics k iuHun «Harnsgnas reomerpus» (3JIEMEHTHI HarIsAHOU
CTEpEOMETPHUH), CHOCOOCTBYET DPAa3BUTHUIO IMPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy4yalluXcs B
paMKax U3y4eHUs IUIAHUMETPHH.

Conepxanne pazznenoB «l'eomerpuueckue ¢uryps» u «l3MepeHue reoMeTpUIecKux
BEIMYMH» HALIEJIEHO Ha IOJy4YeHHE KOHKPETHBIX 3HAHUH O TeOMETpUUYEcKOW (urype Kak
BaKHEMILIEN MaTeMaTH4eCKOM MOJENIM Ul ONMMCAHUS OKpyskaromero mupa. CUCTEMAaTHYECKOe
U3y4eHHE CBONCTB TE€OMETPHUYECKUX (GUIYp IO3BOJUT PA3BUTh JIOTUYMECKOE MBILIUICHUE U
[I0Ka3aTh IPUMEHEHHE JTHX CBOICTB IpU pPELIEHUH 337ad  BBIUUCIMTEIBHOIO H
KOHCTPYKTHUBHOT'O XapaKTepa, a TAK)KE IIPHU PELICHUH TPAKTUYECKUX 3aa4.

Marepuan, OTHOCSIIMICSA K coaepkareabHbIM JuHUAM «KoopaunaTtel» u «BekTopel», B
3HAYUTENNBHOM CTENEeHN HECET B ceOe MEKIPEIMETHbIE 3HAHUs, KOTOPbIE HAXOAST MPUMEHEHNE
KaK B pa3JIM4YHbIX MaTEMaTHUYECKUX JUCLMIIIIMHAX, TAK U B CMEKHBIX IIPEIMETAX.

OCOOEHHOCTBIO JTMHUU «JIOTMKa M MHOXECTBa» SIBJISETCS TO, YTO IPEICTABICHHBIM 31€Ch
MaTepuan MNPEUMYIIECTBEHHO HM3y4aeTcsl IPHU PacCMOTPEHMM pa3IMYHbIX BOIIPOCOB Kypca.
CootBeTcTBYIONIMIT  MaTepuan  HALEJIEH Ha  MaTeMaTH4eCKOe pa3BUTHE  ydaluXxcs,
(dbopMHpOBaHUE Y HUX YMEHHUS TOYHO, CKaTO U SCHO M3JaraTb MBICIH B YCTHOW M MHUCbMEHHOU
peun.

Jluausa «['eoMeTpusi B HMCTOPUYECKOM pPa3BUTHM» IpeaHa3HaueHa s (OpMHUPOBaHUS
NPEJCTAaBICHUNH O T€OMETPUM KaK 4YacTH YeJIOBEYECKOW KyJbTYpbl, Ul OOIIEro pa3BUTHUSA
IIKOJIBHUKOB, JIJIsl CO3AaHUS KYJIbTYPHO-UCTOPHUECKON Cpe/bl 00yUeHHUSI.

ABTOpCKHE IPOrpPaMMbl, Ha 0CHOBEe KOTOPbIX pa3padoTana padouyasi nporpamma.
1.Pabouas nmporpamma k yueOnuky JI.C. Aranacsna, B.®. byry3oBa. u ap. 7-9 knaccel: yueOHOe
nocobue 1t obreoOpa3zoBarenbHbix opranusanuii/B.®.byry3os. M.: [Ipocsemnienue, 2016.
2. Pabouas nporpamma no reometpud k YMK JI.C. Artanacsna, B.®. Byry3oBa. 7-9 kmaccel
/CoctaButens I'.M1.MacnakoBa. M.: Bako, 2014.
3.Paboune nporpammsl no yueOHukam JI.C. Atanacsna, B.®. ByrysoBa. u ap. 7-9 kiacchl. -
Boarorpan: Yuurens, 2012
Onucanue MecTa y4e0HOro npeaMera B yueOHOM IIaHe.

Yuebnsrii npeamet «I'eomeTpus. 7-9 Kiracce» OTHOCHTCS K 00pa3oBaTebHON 00aCTH
«MaremaTtukay.

B yue6nom mmane MBOY CIII Ne 43 na nzyuenue reometpuu B 7-9 kimaccax orBogutcs 68
YacoB M3 pacueTa 2 4 B HEJEJI0 B TeUCHHE KaX/10T0 roja ooydenus, Bcero 204 gaca.

Onucanue HEHHOCTHBIX OPHEHTHPOB COAEPKAHUA Y4eOHOI0 IpeaMera.

MHOTUM JIOASIM B CBOEH YKU3HU MPUXOIUTCS BHIIOJIHATH JOCTATOYHO CIIOXKHBIE PACUETHI,
H0JIb30BATHCS OOIIEYIOTPEOUTENBHON BEIUMCINTEIEHOM TEXHUKOM, HAXOIUTh B CIIPABOYHUKAX
U IPUMEHATH HYXKHbIE (DOPMYJIBI, UCTI0JIb30BATh MPAKTHUECKUE MPHEMbI T€OMETPUIECKUX
U3MEPEHUI U NOCTPOCHUH, YUNTATh HH(POPMALINIO, IIPEACTABIECHHYIO B BUJIE TaOJIUL], JMarpamm,
rpauKOB, TOHUMATh BEPOATHOCTHBINA XapaKTep CIy4alHbIX COOBITHIA, COCTABIISATh HECIOKHbIE
aJTOPUTMBI U JIP.

be3 KOHKpETHBIX MaTEMaTUUECKUX 3HAHUI 3aTPyIHEHO IIOHMMaHUE IPUHLUIIOB YCTPONCTBA U
MCIIOJIb30BaHUsI COBPEMEHHOM TEXHUKH, BOCIIPUATHE HAYYHBIX 3HAHUN, BOCHPHUATHE U
UHTEpIpeTalys pPa3sHOOOpa3HOH CONMANTBbHOM, YKOHOMHUYECKON, TOTUTUIECKON UH(OPMAITHH.
Taxum 00pa3oM, MpakTHUECKas MOJIE3HOCTh MaTEMATUKN O0YCIIOBJIEHA TEM, UTO €€ MPEIMETOM
SBIISIIOTCS (PYHIaMEHTANIbHbIE CTPYKTYPBI PEaIbHOI'O MHpa: MPOCTPAHCTBEHHbIE (POPMBI U



KOJIMYECTBEHHBIC OTHOIICHHUS - OT IPOCTEHINNX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE
JI07eH, 10 TOCTaTOYHO CIIOKHBIX, HEOOXOAUMBIX JUIS PA3BUTHS HAYYHBIX U TEXHOJIOTUYECKUX
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be3 6a30B0i1 MaTeMaTHYECKOM TOATOTOBKH HEBO3MOYKHO JIOCTHYB BHICOKOTO YPOBHS
o0pa3oBaHMs, TaK KaK BCe OOJbIIE CICIHATLHOCTEH CBA3aHO C HETIOCPEICTBEHHBIM
MPUMEHEHUEM MAaTeMaTUKHU (IKOHOMHUKA, On3Hec, GMHAHCHI, (U3HKA, XUMUS, TEXHHKA,
uHpOpMaTHKa, OMOJIOTHS, ICUXOJOTUsS U MHOTHE pyrue). ClaenoBaTeIbHO, PACIIUPSAETCS KPYT
HIKOJIbHUKOB, JJIs KOTOPBIX MaTeMaTuKa CTAHOBUTCS MPOQECCUOHANBHO 3HAYHMbIM IPEIMETOM.

B coBpemeHHOM 00111€CTBE BaKHBIM SIBIIICTCS (HOPMUPOBAHHE MATEMATHUYECKOTO CTHIIS
MBIIUICHHUS, TPOSBIISIONIETOCS B ONPEAETIEHHBIX YMCTBEHHBIX HABbIKAX.

B mportiecce MmaTemMaTuuecKoil NeATETHPHOCTH B apCEHAN TPUEMOB U METOJIOB YEIOBEYECKOTO
MBIIICHUS €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U IeTyKIHs, 00001IeHne U
KOHKPETH3aIsl, aHaTIN3 ¥ CHHTE3, KIIAaCCU(UKAINS U CUCTEeMAaTU3alHs, a0CTparupoBaHue U
aHasorus. C nomoipio 00beKTOB MaTEMATUYECKUX YMO3AKIIOUSHUI U TPABHII UX
KOHCTPYHPOBAHUS BCKPBIBACTCS MEXaHU3M JIOTHUECKUX MTOCTPOSHUH, BRIPAOATHIBAIOTCS YMEHUS
dbopMynupoBaTh, 000CHOBBIBATh U JIOKA3bIBATh CYXKACHUS, TEM CAMbIM pPa3BUBAETCS JIOTUYECKOE
MBINUICHHE. MaTeMaTruke MPUHAAICKHUT Beaylast posib B GOPMUPOBAHUH AIITOPUTMHYECKOTO
MBILUICHNS, BOCOUTAHUM YMEHHMSI IEHCTBOBATH 110 3aJJaHHBIM aJITOPUTMaM U KOHCTPYUPOBATh
HOBBIC.

B xoxe pemenus 3a1a4 OCHOBHOM y4eOHOM JESATEIHPHOCTH Ha YpPOKax
MaTEeMaTHKU Pa3BUBAIOTCS TBOPYECKAs U MPUKJIAHAS CTOPOHBI MbIIUIeHUs. Mcnonp30Banue B
MaTeMaTHKe HapsAy C €CTECTBEHHBIM HECKOJIBKUX MaTEeMAaTUYECKUX SI3BIKOB JJA€T BO3MOXHOCTh
pa3BHUBATh Yy yUaIIUXCs TOYHYIO, SKOHOMHYIO M HHPOPMATHBHYIO YCTHYIO U MMCEMEHHYIO peyb,
yMeHHE 0TOUpaTh HauboJee MOIXOSAIINE A3bIKOBbIE (B YACTHOCTH, CHMBOJIMYECKUE U
rpaduueckue) CpeacTna.

Maremarnueckoe 00pa3oBaHHE BHOCUT CBOM BKJIA] B (HOPMHUPOBAHKE OOIICH KYJIbTYPHI
yenoBeka. E€ HeoOX0MMBIM KOMITOHEHTOM SIBIISIETCSI OOIIee 3HAKOMCTBO C METOaMH MTO3HAHUS
JNENCTBUTENbHOCTH, YTO BKJIIOYAET MOHUMAaHHUE TUATIEKTUYECKON B3aUMOCBSI3U MaTeMaTUKU U
NEHCTBUTENLHOCTH, TIPEJICTABICHUE O MPEAMETE U METOJIC MATEMATUKHU, €T0 OTIUYUIX OT
METOJIOB €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHS] MATEMaTUKU IS
pEIICHUs HayYHBIX U TMPUKIAIHBIX 3a/1a4.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAaHUIO
KPacoOThI U U3SIIECTBA MATEMATUYECKUX PACCYKICHHUH, BOCIPHITHIO T€OMETPHUUECKHUX (HOpM,
YCBOGHHUIO UJIeU CUMMETpUH. V3yueHre MaTeMaTuK1 pa3BUBAaET BOOOpaKEHUE,
MIPOCTPAHCTBEHHBIC MPEACTABICHUS.

HcTopus pa3BUTHS MaTeMaTUYECKOTO 3HAHMSI 1a€T BO3MOXKHOCTD MOTMIOJIHUTD 3a1ac
HCTOPUKO-HAYYHBIX 3HAHHUI ITKOJILHUKOB, C(OOPMUPOBATH Y HUX MPEJCTABICHUS O MAaTEMaTHKE
KaK 4acTH O0IIeYesI0BEYeCKON KYIbTYPbl. 3HAKOMCTBO C OCHOBHBIMHU HCTOPUYECKUMHU BEXaMH
BO3HUKHOBEHUS U Pa3BUTHSI MAaTEMaTHYECKON HAYKH,

CyIp0amMH BEJIMKUX OTKPBITHIA, UMEHAMHU JIt0/Iel, TBOPUBIIMX HAYKY, TOJKHO BOWTH B
MHTEJUICKTYaTbHBINA 0arax Ka)ao0ro KyJIbTYPHOTO YeI0BeKa.
JInuHoCTHBIE, MeTanlpeAMeTHbIE U NIpeMeTHbIEe Pe3ybTAThl 0CBOCHHUS COJIeP:KAHUS Kypca

[Iporpamma  oOecrieuwBaeT  JOCTMKEHHE  CICAYIONIMX  PE3yJbTaTOB  OCBOCHHUS
00pa3oBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHUs:

JUYHOCMHbIE:

1. ¢dopMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH
00yJaOIIUXCs K CAMOPA3BUTHIO U CAaMOOOPA30BAaHUIO HA OCHOBE MOTUBAIIMU K OOYUEHUIO U
10 3HAHUIO, BRIOOPY AaJIbHEHIIIET0 00pa3oBaHus Ha 0a3e OPUESHTUPOBKU B MUpPE TpodeccHii
U Ipo(eCCUOHATBFHBIX MPEANMOYTCHHI, 0CO3HAHHOMY TTOCTPOCHUIO HHIUBUTYaTbHOM
00pa30BaTeNbHOM TPAEKTOPUH C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

2. QopmupoBaHUE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKU;



N

)]

10.

11.

12.

13.

(dopMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYAHUYECTBE CO
CBEPCTHUKAMM, CTAPIIUMHU U MIIAJIIUMHU B 00pa30BaTENbHOM, 00IIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BaTENbCKOM, TBOPUECKONM U APYrMX BUAAX AEATEIBHOCTH;

YMEHHE CHO, TOYHO, TPAMOTHO HM3JIaraTb CBOM MBICIM B YCTHOW M IUCBMEHHOU peYH,
IOHMMATb CMBICJI IIOCTABJIEHHOMN 3aJ]a4l, BEICTPauBaTh apryMEHTALUIO, IPUBOAUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

KPUTHUYHOCTb MBIIIJIEHUS,, YMEHHE DPACIIO3HABATH JOIMYECKH HEKOPPEKTHBIE
BBICKA3bIBaHU, OTJINYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTH MBIIUICHHS], UHUIIMATHBA, HAXOJUYMBOCTh, AKTUBHOCTb TP PELLICHUN
TFEOMETPUYECKUX 3a]aY;

YMEHHUE KOHTPOJIUPOBATH MPOLIECC U PE3YNIbTAT YUeOHONH MaTeMaTHUECKON AEATEIbHOCTH;
CHOCOOHOCTh K AMOIMOHAILHOMY BOCIIPUATHIO MaTEMaTHYECKUX 00BEKTOB, 3a/1a4,
PELLIECHHH, PACCYKICHHUII;

MemanpeomemHuole:

YMEHHME CaMOCTOSITENIbHO IUIAHMPOBATH aJbTCPHATUBHBIE IIyTH JOCTIKEHUS IICIIEH,
OCO3HAaHHO BBIOMpaTh Haubojee HPQPEeKTHBHbIE CHOCOOBI pEIICHUS YYEOHBIX U
II03HABATEIIBHBIX 33/1a4;

YMEHHUE OCYILIECTBIATh KOHTPOJIb 10 PE3YJIbTAaTy U IO CIIOCO0y NeHCTBUS HA YPOBHE

IPOM3BOJILHOTO BHUMAHUS ¥ BHOCUTh HEOOXOANMBIE KOPPEKTUBBI;

YMEHUE aJIeKBaTHO OLIEHUBATH NMPABHJILHOCTh MM OIIMOOYHOCTH BHITIOJIHEHUS Y4eOHON

3a7iauu, €€ OObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIlIeHus;

0CO3HaHHOE BIIAJICHUE JIOTHYECKUMU JICHCTBUSAMH OIpEICIICHUS MTOHATHIA, 00001eHH S,

YCTAQHOBJICHHSI aHAJIOTUH, KJIACCU(PUKALIMK HA OCHOBE CaAMOCTOSITEIBHOTO BBIOOPA

OCHOBaHUM U KPUTEPUEB, YCTAHOBIIEHUS POJOBUIOBBIX CBSI3EH;

YMEHHE YCTAHABIIMBATH IPUYNHHO-CIIEICTBEHHBIEC CBA3U, CTPOUTD JJOTMYECKOE

paccyxaeHHe, yMO3aK/II0UeHUe (MHIYKTUBHOE,

JIelyKTUBHOE U 110 aHAJIOTUH) U BBIBOJBI;

YMEHHUE CO3/71aBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKHE

CpEICTBA, MOJEIM U CXEMBbI Ul PEeLIeHUs yU4eOHBIX U T03HABaTEIbHBIX 3a/ay;

YMEHHUE OpPraHU30BLIBATH yUeOHOE COTPYAHHYECTBO U COBMECTHYIO JESATEIHLHOCTH C

YUUTENEM U CBEPCTHUKAMHU: OMPEACIIATH LENH, pacpeaAessaTh (QYHKIIMH U POJIU YYaCTHHKOB,

obmue crocoObl paboThl; yMEHHE paboTaTh B TPYIINE: HAXOAUTH OOIIee pelieHne u

paspematb KOHQJIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMHA U ydETa HHTEPECOB; CIyIIaTh

naptHEépa; (GopMyIupoBaTh, apryMEHTHPOBAaTh U OTCTAUBATh CBOE

MHEHHUE;

dbopMHUpOBaHKE U PA3BUTHE YUSOHOM M OOIIETIOIB30BATEILCKOM KOMIIETEHTHOCTH B

00J1aCTH UCTIOJIB30BaHMs MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (MKT-

KOMITETEHTHOCTH );

NepBOHAYAJIbHBIE TIPEJCTABICHUS 00 HIEAX U O METOAAaX MaTEMAaTUKH Kak 00

YHHUBEPCAIBHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJAECIUPOBAHMS SIBICHUN U

IIPOLIECCOB;

YMEHHUE BUJIETh MaTEMaTUUYECKYIO 3a7jadyy B KOHTEKCTE POOIEMHON CUTYyallUM B APYTHX
JUCLUIUINHAX, B OKPYXXaIOUIEH )KU3HH;

YMEHHUE HaxOJUTh B PA3JIMYHBIX HICTOUHUKAX HH(POPMALIUIO,

HEOOXOIUMYIO JUISI PELICHUS MaTeMaTH4YeCKUX MpoOieM, U MpeICTaBIsATh e€ B
HOHATHOU (opMe; IPUHUMATh PEeLICHHUE

B YCJIOBUSX HEMOJHON M N30BITOYHON, TOUHOW U BEPOSATHOCTHOM MH(pOpMALIUY;

YMEHHUE MOHUMATh U UCII0JIb30BaTh MaTEMATUYECKHE CPEACTBA HAMIAJHOCTH (PUCYHKH,
YEpTEXKH, CXEMBI U JIP.) U1 WIUIIOCTPALIMH, UHTEPIIPETALIUH, apTyMEHTALINN;

YMEHUE BBIJIBUTaTh TUIIOTE3bl IPU PELIEHUN YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKU;



14.

15.

16.

w

YMEHHE MPUMEHSITh HHIYKTUBHBIC U JCTYKTUBHBIC CITIOCOOBI PacCyKICHUH, BUICTh

pa3M4YHbIe CTPATErHy PEUICHUS 3a71ay;

MOHMMAHUE CYIIHOCTH aJIrOPUTMUYECKUX TPEANHCAHUA U YMEHHE IEHCTBOBATH B

COOTBETCTBHUH C TIPEUIOKEHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITEIbHO CTABUTH II€]TH, BEIOUPATh U

CO3/1aBaTh AJITOPUTMBI I PEIICHHs] y4eOHBIX MaTeMaTHYECKHUX MPOOIieM;

YMEHHE TUTAHHPOBATh U OCYIIECTBISATH JCATEILHOCTh, HAMNPABICHHYI0O HAa pEIICHUE 3

aJlad MCCIeI0BATeIIbCKOTO XapakTepa;
npeomemuule:
oBIIaicHUe 0A30BBIM MOHSATHIHBIM anapaToM 110 OCHOBHBIM pa3JieiiaM COJICPKAHMUS;
MpeICTaBICHHE 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX (UHCII0, TeOMeTpuuecKas (purypa) Kkaxk
BRKHEHIINX MaTEMAaTUICCKUX MOJEIISIX, TIO3BOJISIFOIIUX ONUCHIBATH M U3YYaTh peallbHbIC
MIPOIIECCHI U SBJICHHUS,
yMeHue paboTaTh ¢ TEOMETPUUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKATh HEOOXOIUMYIO
WH(POPMAIINIO), TOYHO U TPAMOTHO BBIPAKATh CBOYM MBICIIU B YCTHOM M MUCEMEHHOM pedn
C MPUMECHEHUEM MaTEeMaTUIECKOH TEPMHUHOJIOTUHN U CUMBOJIMKH, UCTIOJIb30BaTh Pa3IHYHbIC
SI3BIKM MAT€MAaTUKH, TPOBOJIUTH KIIACCU(PUKALINH, JIOTUYECKUE OOOCHOBAHUS,
JI0Ka3aTeIhCTBa
MaTEeMATHYECKUX YTBEPIKICHUM;
OBJIA/ICHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYUCIICHHIA,
OBJIA/ICHUE TEOMETPUIECCKHIM SI3BIKOM, YMEHHUE UCIIOIB30BATh €T0 ISl OTIUCAHUS TPEIMETOB
OKPY’KAIOIIEeT0 MUPa, PA3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHHUA U N300pa3UTEIbHBIX
YMEHUH, MPHOOpETCHNE HABBIKOB T€OMETPUICCKHIX TTOCTPOCHHUH;
YCBOCHHE CUCTEMATUUYECKUX 3HAHUH O TUIOCKUX (PUTypax U UX CBOWCTBAX, a TAKXKE Ha
HATJSITHOM YPOBHE — O TIPOCTEHIIINX MPOCTPAHCTBEHHBIX TeJaX, YMEHUE TIPUMEHSTh
CUCTEeMATUUYECKUE 3HAHUS O HUX JIJISl PEUICHHSI TEOMETPUYECKHUX U MPAKTUYSCKUX 3a/1a4;
YMEHHUE U3MEPSTh [UTMHBI OTPE3KOB, BEJTMYMUHBI YIIIOB, HCIIOIB30BATh (DOPMYITBI IS
HAXOXJICHUS IEPUMETPOB, TUIOMIA/IeH U 00BEMOB TEOMETPUUECKUX PUTYD;
YMEHHUE MPUMEHSATh U3YUEHHBIE OHITHS, PE3YJIbTaThl, METOIBI JIJISl PEIICHUS 3a1a4
MPAKTUYECKOT0 XapaKTepa U 3a/1ad U3 CMEKHBIX JUCIUIUINH ¢ UCTIOJIb30BaHUEM TIPH
HEOOXOIMMOCTH CIIPABOYHBIX MATEPHAIIOB, KaJIbKYJISITOPA, KOMITBIOTEPA.

Ilnanupyemoie pe3yivmameol u3yueHus Kypca zeomempuu 6 7-9

Kiaccax.
HarasaHasi reomerpust

BeinyckHuK Hay4urcs:



6.

pacro3HaBaTh Ha 4epTekKaxX, pUCYHKAX, MOJEIAX U B OKPYXKAIOLIEM MUpPE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYDBI;
pacro3HaBaTh pa3BEPTKU Ky0a, MPSIMOYTOJIbHOTO MapaiesienuIe 1, MpaBUIbLHON
UPAMUJIBL, [WIMHIPA U KOHYCA;
OTIpeNIeNIATh N0 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTypHI JIMHEHHBIE pa3Mepbl caMon
burypsl 1 Ha000pOT;
4.  BBIYHCIATH 00BEM MPSIMOYTOJIBHOTO MapalIeenuIe/a.
Buinycknux noiyuum 603mMo*CHOCb.
BbIYUCTAMb  00BbEMBL  NPOCMPAHCMEEHHBIX 2€OMEMPULECKUX
Queyp, cocmasnenHvix U3 NPAMOY20NbHbIX NAPALIeNeNnUneoos;
Yyenyoums u pazeums npedCmasienus 0 NPOCMPaHCMEEHHbIX 2eOMeMPUIecKux ueypax;

NPUMEHAMb NOHAMUE PA3EEPMKU O 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

10.

11.

12.

13.

14.

15.

16.

17.

I'eomeTpuuyeckue purypbl

BbInyckHUK Hay4YHUTCS:
M0JIb30BATHCS A3BIKOM T€OMETPUU AJIsl OTIMCAHUS IPEIMETOB OKPYKAIOLIEr0 MUpPa U UX
B3aMMHOTO PACIOJIOKEHHUS,
pacrno3HaBaTh U U300paXkaTh Ha YyepTekaxX U pUCYHKaX reoMeTpruueckue (GUrypsl u ux
KOH(HTypanuu;
HaXOJUTh 3HAUYEHUS JJIMH JIMHEHHBIX JIEMEHTOB (PUTYp U UX OTHOUICHHUS, TPALyCHYIO MEPY
yrioB ot 0 1o 180°, npumensist onpeeneHus, CBOUCTBA U PU3HAKU (UTYP U HX DJIEMEHTOB,
oTHomIeHus Guryp (paBeHCTBO, TO00ME, CAMMETPHH, TIOBOPOT, MapaJUICILHBIN MEPEHOC);
OIepupoBaTh Ha 6A30BOM YPOBHE MOHITUSIMHU T€OMETPUUYECKUX UTYP;
ONEpUpPOBATh C HAYaJIbHBIMU TOHATUSMU TPUTOHOMETPUH
U BBINIOJIHATH DJIEMEHTApHBIC Omepanuu Haa (YHKIUSMU YIIIOB;
pemaTh 3a/1a4u Ha JOKa3aTelbCTBO, OMUPAasCh HAa U3yUYEHHbIE CBOMCTBA QUTYp U
OTHONICHUN MEXIYy HUMH U IPUMEHSISI H3y4EeHHBIE METOIbI JOKA3aTEIbCTB;
pelaTh HeCI0XKHbIE 3a]Ja4l Ha TOCTPOEHHUE, PUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOEHUS
C TIOMOIIIBIO LIUPKYJIA U JTUHEHKY;
pemaTh MIaHUMETPUIECKHE 3214l Ha HAX0XJICHUE TEOMETPUISCKUX BETUYUH 10
oOpa3iaM WK alropuTMam, peath MpocTenne MmiaHUMEeTpUIeCcKie 3a1a4u B
IPOCTPAHCTBE.
U3BJIEKaTh HH(OPMALIMIO O TEOMETPUUECKHUX (PUTypax, IPEICTaBICHHYIO Ha YepTeKax B
SIBHOM BUJIE;
MPUMEHSTD JUISl pEIICHUs 3a]]a4 FreoMeTprueckue (hakThl, €CIU YCIOBUS UX PUMEHEHUS
3aJaHbl B IBHOU (opme;
Buvinyckuux nonyuum 603mMoxicHOCMb.
061a0emb Memooamu peuleHus 3a0a4 Ha 8bI4UCTIeHUS U OOKA3AMENbCNEA: MEMOOOM OMm
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa 8apuanmos u Memooom
2eoMempudecKux Mecm mouex,
npuobpecmu onvlm NPUMEHeHUs aneedpauiecKko20 U mpueoHOMempuiecKko2o annapama u
uoetl 08UNCEHUs NPU peUeHUU 2e0MeMmPUYecKUx 3a0auy,
061a0emvb MpaouyuoOHHOU CXeMOU peulenus 3a0ay Ha NOCMpPOeHUe ¢ NOMOWbBIO YUPKYVIA U
JIUHEUKU: aHanu3s, nocmpoenue, 00Ka3ameibCmeo U Uccile0o8anue;
HAYYUmuvcs peuams 3a0a4u Ha NOCMpOeHUe MemoOOM 2e0MeMmpUutecKo2o Mecma moyex u
MemoooM HOOOOUA,;
npuodpecmu Onvlm UCc1e008aHUs CBOUCME NIAHUMEMPUYECKUX PuUyp ¢ NOMOUbIO
KOMNbIOMEPHLIX NPOSPAMM,
npuodpecmu Onvim 6bINOIHEHUs NPOeKmos no memam. «I eomempuueckue npeoopazosanus
Ha naockocmuy, «llocmpoenue ompesxkos no gopmyney;
HAYYUTHCS UCIIOJB30BAaTh CBOMCTBA T€OMETPUUYECKUX (DUTYp JJIsi PEIICHUS THUIIOBBIX 3aj1ad,
BO3HUKAIOIINUX B CUTYaIUSIX TOBCEAHEBHOMN KHU3HU, 33/1a4 MPAKTUYECKOTO COACPIKAHMUS.

OTtHoweHnst



BeinyckHuK Hay4uTcs:

1)onepupoBath Ha 6a30BOM YPOBHE MOHSATHUSIMHU: PAaBEHCTBO (PUTYp, paBHBIC (UTYPHI, PABEHCTBO

TPEYTOJIbHUKOB, MapaUIETbHOCTh MPSAMBIX, MEPICHIUKYISIPHOCTh TPSMBIX, YTIBI MEXKIY

PSIMBIMU, TIEPIIEHANKYJIISP, HAKIIOHHAS, TPOEKIIUS.

Buvinycknux nonyuum 603mMoxicHOCMb.

2)ACTIONB30BaTh OTHOIICHUS JUIsI PEIICHHS MPOCTEHINMX 3a7a4, BO3HUKAIOIIUX B PEaTbHOU

KU3HU.

I'eomeTpuyeckune NocTpoeHus
BrinyckHuK HayuuTcs:

1)u300paxaTh THMOBBIC TUIOCKHE (GUTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKU U C TOMOIIBIO

WHCTPYMEHTOB.

Buvinyckuux nonyuum 603mMoxicHOCMb.

2)BBIIONHSATH MPOCTEHININE TTOCTPOSHHUS HA MECTHOCTH, HEOOXOIUMBIC B PeasbHOM JKU3HU.

I'eomeTpuyeckune npeodpazoBaHus
BeinyckHuK Hay4uTcs:

l)ctpouts GUTYpy, CHMMETPUUYHYIO JaHHOW (UTYpPE OTHOCUTEIHLHO OCH U TOYKH.

Buvinycknux nonyuum 603mMoxicHOCMb.
2)pacro3HaBaTh [JIBIDKCGHHE OOBEKTOB B OKpPYXKAIONMEM MHpPE;, CHMMETPUYHBIE (GUTYpPHI B
OKPYKaroIlIeM MHUpE.
H3MepeHue reomeTpu4ecKux BeJIUYNH
BeinyckHuK Hay4uTcs:

1. ucnosb30BaTh CBOMCTBA M3MEPEHUS AJIMH, IJIOMIAJCH U YIJIOB MPH PElICHNUH 3a/1a4 Ha
HAXO0XJICHUE JJIMHBI OTPe3Ka, UTHHBI OKPYKHOCTH, UTHHBI IyTH OKPYKHOCTH, TPaTyCHON
MEpBHI yIJIa;

2. BBIYUCIATH JJIMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YTIIbI, UCTIONB3Ys (DOPMYIIBI ITTHHBI
OKPYKHOCTH U JUTUHBI IYTH OKPYXHOCTH, GOpMYJIbI IIoIaaen puryp;

3. BBIYHUCIATH TUIOMIAIA TPEYTOJIBHUKOB, IPSMOYTOIBHUKOB, ITAPAIIEIIOrPAMMOB, TPATICIIHIA,
KPYTOB U CEKTOPOB;

4. BBIYUCIATH JUIMHY OKPY>KHOCTH, JUIUHY YT OKPYKHOCTH;

5. pemath 3a/1a4M Ha JOKa3aTeJIbCTBO C UCIOJIb30BaHUEM (DOPMYII JUTMHBI OKPY>KHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (OPMYI TUTOIIaAeH Guryp;

6. pemath MPaKTUYECKHE 3a/1a49H, CBSI3aHHBIC C HAXOXKICHUEM Ir€OMETPUYECKIX BEITMYUH
(McTonB3ys MpU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPE/ICTBA);

7. BBIMIONHATH U3MEPEHUE JUTHH, PACCTOSHUI, BETMYHH YTIIOB, C TOMOIIHI0 HHCTPYMEHTOB JJIsI
W3MEPEHUN JIMH U YIJIOB;

8. TpuUMeHATh (OPMYIIBI IEPUMETPA, TUIOIIATN U 00beMa, TUIOIIA U TOBEPXHOCTH OTICIIbHBIX
MHOTOTPaHHHUKOB MPU BBIYUCICHUAX, KOTJ]a BCe JaHHBIE UMEIOTCS B YCIIOBHH;

9. mnpumeHsTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPHUECKHUE COOTHOIICHUS ISt
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IMJTOMAJEH B MPOCTEUIIINX CIIyqasix.

Buvinycknux nonyuum 603mMoxicHOCMb.

10)sviuuciams niowaou gueyp, cocmasieHHulx u3 08yxX Uil O6ojiee NPAMOY20abHUKOS,

napanienrocpammos, mpeyeoibHuKos, Kpy2a u cekmopa,

11)8vluucnams niowaou MHO20Y201bHUKOS, UCNOIb3YS OMHOUWEHUS PABHOBEIUKOCMU U

PABHOCOCMABNIEHHOCIU

12)npuobpecmu onvim npumeHeHus aneedpautecKo2o u mpueoHOMempuyecKko2o annapama u

uoetl 08UdHCEHUS NPU PelleHUl 3a0ay HA 8blYUCIeHUe NI0WaAdell MHO20Y20/IbHUKOG.

13)8vluucnams paccmosnus Ha MECMHOCMU 8 CMAHOAPMHbBIX CUMYAYUsX, NIOWA0U 8

APOCMEUWuUX CIyuasnx, npuUMeHsIms opmyivl 8 NPOCMENUUX CUMYAYUsax 8 NOBCEOHEe8HOU

HCUBHU.

Koopaunarsi
BbInyckHUK Hay4YHUTCS:



1. BBIYHCIIATH AJIMHY OTPE3Ka M0 KOOpAHUHATaM €ro KOHIOB; BHIYHUCIATL KOOPAWHATHI CCPCANHBI
OTpe3Ka;

2. HCIOJIB30BaTh KOOPAMHATHBINA METO JUIsl U3Y4YECHHs CBOMCTB IPSIMBIX U OKPYKHOCTEH;

3. ompenensaTh NPUOINKEHHO KOOPAUHATHI TOUKH 110 €€ U300pakeHUI0 Ha KOOPAUHATHOM
TUIOCKOCTH
Buinyckuux nonyuum 6o3moscHocms:

4.  oenademsv KOOPOUHAMHBIM MEMOOOM PeueHUs 3a0a Ha GbIYUCTEHUE U
00Ka3amenbcmeo,

5. npuobpecmu onwvim UCNONBLIOBAHUL KOMHLIOMEPHBIX NPOSPAMM OISl AHAIUZA YACTHBIX
clyyaes 83aUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMBIX,

6. npuobpecmu onvim 8bINOIHEHUSA NPOEKMO8 Ha memy «IIpumenenue KOOPOUHAMHO20 MEMOOa
npu peuteHuy 3a0ay Ha 8bIYUCIeHUe U OOKA3AMENbCTNEOY.

Bexkrops!
BbInyckHUK Hay4YHUTCS:

1. omepupoBaTh C BEKTOpaMU: HAXOAUTh CYMMY U Pa3HOCTh ABYX BEKTOPOB,
3aIaHHBIX TCOMCTPHUYCCKU, HAXOAUTb BEKTOD, paBHBIﬁ MPOU3BCACHUIO 3a/JTaHHOI'0 BCKTOPA
Ha YHUCIIO;

2. HaxXOIUTh JJIsI BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMU: [NIMHY BEKTOPAa, KOOPAUHATHI CYMMBI U
Pa3HOCTH JIBYX U O60jiee BEKTOPOB, KOOPAMHATHI POM3BEICHUS BEKTOPa Ha YUCIIO, TPUMEHSS
pY HEOOXOIMMOCTH COYETATEIbHBIHN, IEPEMECTUTEIbHBIN U pacipeAeTUTEIbHbII 3aKOHBI,

3. BBIYHUCIATH CKAJISIPHOE MPOU3BE/IEHUE BEKTOPOB, HAXOIUTH YrOJl MEKY BEKTOpaMH,
YCTaHABJIMBATD MEPIECHINKYIIPHOCTD MPSIMBIX.

Buvinyckuux nonyuum 603mMoxicHOCMb.

4. o061a0emb 8eKMOPHLIM MEMOOOM OJisl peuleHuUs 3a0ay Ha 8blYUCeHUe U 00KA3ameNbCMe0;

5. npuobpecmu onvim vinonHenus npoekmos na memy «lIpumenenue eKmopHo20 memooa npu
peweHuu 3a0ay Ha 8bIYUCIeHUe U OOKA3AMENbCIEO ).

TpeOoBaHus K yPOBHIO OATOTOBKHU Y4aluxcs 7 Kiacca

Jonscupl 3namv/nonumams: onpeaeIeHue TOUKH, MPSIMOM. OTpe3Ka, JIyda, yria; eJMHULBI
U3MEpEeHUs OTpe3Ka, yriia, ONpeiesieHue BepTUKAIbHBIX U CMEKHBIX YIJIOB, UX CBOWCTBA;
pIpenencHne NepIeHIuKYISIPHBIX MPAMBIX; ONPEACIICHUE TPEYTOJIbHUKA, BUIbI
TPEYroJbHUKOB, MPU3HAKN PABEHCTBA TPEYTOJILHUKOB, CBOMCTBA paBHOOEIPEHHOTO
TPCYroJIbHUKA, OMPCACIICHUC MCIUAHBI, 6HCC€KTpI/ICI>I, BBICOTBI; OIIPCACIICHUC MapaJIJICIIbHBIX
MPSIMBIX, UX CBOMCTBA U MPU3HAKU; COOTHOLIEHHE MEXAY CTOPOHAMH U YIIIaMU TPEYTOJIbHHKA,
TEOPEMY O CYMME YIJIOB TPEYTOJIBHUKA; ONIPEACICHUE IPAMOYTOJILHOTO TPEYTrOJIbHUKA, €0
CBOMCTBA U MPU3HAKHU.

Honscnpt ymems: 0603Ha4aTh TOYKH, OTPE3KU U NMPSMBIC HA PUCYHKE, CPABHUBATH OTPE3KH U

YTJIbl, C IOMOIIBIO TPAHCTIOPTHPA IPOBOAUTH OMCCEKTPUCY YIiia; H300paxkaTh MPSIMO, OCTPBIH,

TYIOH U pa3BepHYTHIN YIJIbI; H300pakaTh TPEYTOJIBHUKU U HAXOJUTh UX NIEPUMETP; CTPOUTH

OHCCEKTpUCY, BHICOTY U MEIUaHy TPEYTOJIbHUKA; JOKA3bIBATh MPU3HAKU PABEHCTBA

TPCYTrOJIbHUKOB; TIOKA3bIBATh HAa PUCYHKC MMapbl HAKPECT JICKAIINX, COOTBECTCTBCHHBIX,

OJIHOCTOPOHHUX YTJIOB, JOKA3bIBaTh MPU3HAKH MMAPAIICIIBHOCTH JIBYX MPSIMBIX; J0Ka3bIBATh

TCOPCMY O CYMMC YTJIOB TPCYIrOJIbHHUKA; 3HATH , Kakou YroJt Ha3bIBaACTCA BHCIIHUM YI'JIOM

TPEYroabHUKA; IPUMEHATH IIPU3HAKU PAMOYTOJIBHBIX TPEYTOJIBHUKOB K PELICHUIO 3a1a4;

CTPOUTH TPEYTOJBbHUKHU 10 TPEM JIEMEHTAM.

Honocuvl 6nadems Komnemenyuamu: 03HaBaTeILHON, KOMMYHUKAaTUBHON, MH()OPMAITMOHHON

U peIICKCUBHOM.

Cnocoouvi pewramp cneoyroujue Heu3HEeHHO-NPAKmMu4ecKue 3a0aqu: CaMoCTOATEIbHO

npuoOpeTaTh ¥ MPUMEHSTH 3HAHUS B PA3IMYHBIX CUTYalUsAX, paboTaTh B TPYIINax,

apryMeHTHUPOBATh U OTCTAaUBATh CBOIO TOUKY 3PEHUS, YMETH CIYIIATh APYTUX, U3BIEKATh
y4eOHYI0 HH(POPMAIIMIO HA OCHOBE COMOCTABUTEIILHOTO aHaIM3a 00BEKTOB, MOJIH30BaThCS

MPpEAMCTHBIM YKa3aTCJICM, BHHI/IKHOHGI[I/Ieﬁ U CIIPABOYHUKOM JJI HAXOXKICHUS I/IH(bOpMaI_[I/II/I,



CaMOCTOSITENIbHO JIEICTBOBATh B CUTYALUsIX HEONPEAEIIEHHOCTH IIPH PELIEHNH aKTyaJIbHbIX JUIs
HUX TIpoOsIeM.

TpeGoBanus K YPOBHIO NOATOTOBKH yyaluuxcs 8 kiacca
Jonscnot 3namov/nonumams:
HavanbHble TOHATHS ¥ TEOPEMBI TEOMETPHH.
MHOTOyroinbHUKH. OKPY>KHOCTh U Kpyr. Harnsaasle mpeacTaBieHus 0 MpOCTPAHCTBEHHBIX
Tenax: Kyoe, mapajsienenurnesie, npusMe, mupamuie, mape, chepe, konyce, mumsape. [Ipumepst
ceuenuil. [Ipumepsl pa3BepTok.
Tpeyronsauk. Teopema @aneca. Ilogobue TpeyronsHUKOB; Ko duireHt nogoous. [Ipuznaku
o100 TPEYTOJIbLHUKOB.
Teopema [Iudaropa. IlpusHaku paBeHCTBA NPSMOYTOIbHBIX TPEYTOJbHUKOB. CHHYC, KOCHHYC,
TAHT'€HC U KOTAHT€HC OCTPOTO YIJIa MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA U YIJIOB OT 0° o 180°;
IIPUBEICHUE K OCTPOMY YTIIy.
3amedaresbHbIE TOUKH TPEYTOJIbHUKA: TOUKH [IEPECEUEHUS CEPEIUHHBIX NIEPIICHIUKYJIISPOB,
OHCCEeKTpHUC, METUaH.
YetsipexyronpHuk. [lapamienorpamm, ero cBoiicTBa u npusHaku. [I[pamMoyronbHUK, KBaapar,
poMO, ux cBoiicTBa M npU3HaKu. Tparnerys, paBHOOeJpeHHAas! Tpareusl.
MHoroyronsHuKH. Belmykiible MHOTOYTrOIbHUKHA. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.
BnucanHble U onMcaHHbIE MHOTOYTOJIBHUKH. [IpaBuiibHBIE MHOTOYTOJIbHUKHY.
OxkpyxxHOCTb M KpyT. LlenTp, paauyc, nuamertp. Jlyra, xopaa. L{eHTpanbHbIi, BOIUCAHHBIN YOI,
BEJIMUYMHA BIIMCAHHOTO yria. B3auMHoe pacnonoeHue npsMoil 1 OKpYXHOCTH, IBYX
OoKpykHOcTel. KacarenbHas U ceKylas K OKpY>KHOCTH, PABEHCTBO KacaTeJIbHbIX, IPOBEICHHBIX
U3 OJHOU TOYKU. MeTprudecKue COOTHOLICHUS B OKPYKHOCTHU: CBOMCTBA CEKYILUX, KACATEIbHBIX,
XOpA.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK, U OKPYKHOCTb, OIIUCAHHAsl OKOJIO TPEYTOJIbHUKA.
BrnricanHble M ONIMCAaHHBIE YETHIPEXYTOJIbHUKHU. BIIMcaHHbIE U ONHMCAHHBIE OKPYKHOCTH
IPABUWJIBHOT'O MHOTOYT OJIbHHKA.
N3MepeHne reoMeTpuueCKUX BeIMYMH. J[JIMHA JIOMaHOW, MEPUMETP MPAMOYTOJIbHHKA.
[onsartue o momaau wiockux ¢uryp. PaBHococTaBieHHbIE 1 PAaBHOBEIUKHE (DUTYPHI.
[Tnomane npsmoyrospHUKa. [Tnomans napannenorpaMma, TpeyroabHUKA U TPAICLUN.
CBs13b M@Ky IUTOIIASIMU TIOJOOHBIX QUTYD.
I'eomerpuueckue npeodpazoBanus. Cummerpus puryp. OceBas ¥ IICHTpaIbHAsI CAMMETPHH.
Jlonsichbl ymems: 110J1b30BaThCS TEOMETPUUECKUM S3BIKOM JJIs1 ONIMCAHUS IPEIMETOB
OKpY’KaroIllero MUpa; paclo3HaBaTh reoMeTpudeckue GUrypsl, pa3audaTh UX B3aUMHOE
pacroio’keHue; n300paxaTh TeOMeTpUYecKre (PUTYPBI, BBIMOIHATH YEPTEKH 10 YCIOBHIO
3aJ]auM; OCYLIECTBIIATDH MpeoOpa3oBaHus GUryp. BeUuucisTh 3HaUEHUS T€OMETPUUECKUX
BEJIMYUH (JIMH, YTJI0B, IJIOLIA/I€H),B TOM YHCIIE JIS YIJIOB OT 0° o 180, OIIPEJENATh 3HAYCHUS
TPUTOHOMETPHUECKUX (YHKIIHMH 10 3aJaHHBIM 3HAYEHUSIM YTJIOB; HAXOAUTH CTOPOHBI, YTJIbI U
IUIOUIA/IA TPEYTOJIBHUKOB, JUIMHBI JIOMaHbIX, TyT OKPY>KHOCTH, IJIOIAJAeH OCHOBHBIX
reoMerpuueckux Gpuryp u Guryp, COCTaBICHHBIX U3 HUX.
Pemate reomerpuyeckue 3a1aun, ONUPAsSCh HA U3yYEHHbIE CBOMCTBA (UTYDP U OTHOLICHUH
MEXly HUMH, IPUMEHSISI TOTIOJIHUTENbHBIE TOCTPOCHHUS, alredpandeckuii amnmapar,
coobpakeHust cummeTpur. [IpoBOIUTH TOKa3aTeabHbIE PAaCcCYKICHUS IPU PELICHUH 33134,
HCITIOJIb3Ysl U3BECTHBIE TEOPEMBI. PemaTe npocTeiinne miaHuMeTpU4YeCcKue 3a1a4u B
IIPOCTPAHCTBE.

Jonsicnol én1ademov Komnemenyuamu: yieOHO-I03HABATENbHOM, IEHHOCTHO-
OpPUEHTHUPOBAHHOH, pedIIeKCUBHOM, KOMMYHUKAaTUBHOM, HH(POPMALIMOHHOM, COLUAIBHO-
TPYAOBO.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUSA 6 RPAKMUYECKOU 0eAmeabHOCmU U
NO6CEOHEBHOIl HcUu3HU: TSl OTIMCAHNS PEATIbHBIX CUTYallui Ha SI3bIKE T€OMETPHH; PACUETOB,
BKJTIOYAIOIIUX MPOCTEUIIINE TPUTOHOMETPUYECKHE (POPMYIIbI; pEIIeHUs] TEOMETPUIECKHX 3a1ay C
WCITOJIb30BAaHUEM TPUTOHOMETPHUH. PenieHnss npakTHYECKUX 3a/1a4, CBA3AHHBIX C HAXOXKACHUEM



TEOMETPUUECKUX BEIMYMH; IOCTPOECHUIN T€OMETPUUECKMMHU MHCTPYMEHTaMU (JIMHEHNKa,
YTOJIbHUK, IUPKYJIb, TPAHCIIOPTHUD).
TpeGoBanus K YPOBHIO NOATOTOBKH y4yaluuxcs 9 kiacca

Jonscnot 3namov/nonumams:

Crnenyrolue NOHATHUSA : BEKTOP, CyMMa U Pa3HOCTb BEKTOPOB; IPOU3BEACHNE BEKTOPA HA
YHCII0, CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB; CUHYC, KOCUHYC, TAHTE€HC, KOTAaHT'€HC; TeopeMa
CHUHYCOB M KOCHHYCOB; PEIIEHUE TPEYTOJIbHUKOB; COOTHOLIEHHE MEX/1Y CTOPOHAMU U yIJIaMu
TpeyroiabHuka. OnpeseneHne MHOTOYTOJIbHUKA; GOPMYJIIbI JUTMHBI OKPY>KHOCTH, IO
KpyTa; CBOMCTBA BIIMCAHHOM U ONIMCAaHHOW OKPY>KHOCTH OKOJIO IIPAaBUIIBHOI'O MHOTOYTOJIbHUKA;
MOHSITHE JBUKCHUSI Ha TUIOCKOCTH: CUMMETPHSI, MapaljiesIbHbII IepeHoc, TOBOPOT.

Jlonsichbl ymems: 110J1b30BaThCS TEOMETPUUECKUM S3BIKOM JJIs1 ONIMCAHUS IPEIMETOB
OKpY’KaroIllero MUpa; paclo3HaBaTh reoMeTprudeckue GUrypsl, pa3audaTh UX B3aUMHOE
pacrosiokeHue; n300paxaTh TeOMETpUIECKHe (PUTYPBI; BBHITIOIHATD YEPTEIKH 110 YCIOBUIO
3aJ]auM; OCYLIECTBIIATH MpeoOpa3oBanus puryp. Pacnmo3naBarh Ha yepTexax, MOJEISIX U B
OKpYy’Karoliel 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHBIE Tela, N300pakaTh UX; B MPOCTEHIINX
CIIy4asiX CTPOUTH CEUEHUS U pa3BepTKU MPOCTPAHCTBEHHBIX Tel. [IpoBoauTh onepaiiuu Hax
BEKTOPAMU, BBIYHUCIIATH AJIMHY U KOOPAUHATHI BEKTOPA, YTOJI MEX]ly BEKTOpaMU. BbIYuCiIATh
3Ha4YEHHS] TEOMETPUUECKIX BETMYUH (JJIUH, YTJIOB, IJIOMAaAei, 00bEMOB); B TOM YHUCIIE: JUIS
YIJIOB OT 0° 0 180° OTIPENIENIATh 3HAUEHUSI TPUTOHOMETPHUECKUX (DYHKIIMIA 1O 3HAYESHUIO OJTHOU
U3 HUX; HAXOJIUTh CTOPOHBI, YTJIbI U TUIOIIA/IU TPEYTrOJIbHUKOB, JUIMHBI IOMAHbIX, IyT
OKPY>KHOCTH, IIJIONIAIeii OCHOBHBIX T€OMETPUUECKUX QUTYp U (PUTYD, COCTABICHHBIX U3 HUX.
pemaTth reoMeTpUYeCcKre 3a/1a4u, ONUPasCh Ha U3yYEHHbIE CBOMCTBA (PUTyp U OTHOIIEHUI
MEXy HUMH, IPAUMEHSISI TOTIOJTHUTEILHBIC TOCTPOCHHUSI, aTre0pandecKuii u
TPUTOHOMETPUUECKUH anmnapar, CAMMETpuio. [IpoBoanTh JOKa3aTeNbHbIe pacCyKIACHUS MTPU
pELIeHNH 3a]1a4, UCII0JIb3YS] U3BECTHBIE TEOPEMBI; pEIIaTh IPOCTEHIINE ITIAHUMETPUUECKHE
3aJ]a4uM B IPOCTPAHCTBE.

Jonsicnol 61a0emv KOMnemMeHUUAMU:

e  uHGOPMAIMOHHOMT;

e KOMMYHHUKATHBHOM;

e MaTeMaTHYECKOM, IOJIpa3yMeBalolIe, 4YTO yJyalluecs yMEeIOT UCII0Ib30BaTh
MaTeMaTHYeCKUe 3HaHUs, apuMeTUIeCKui, anreOpandecKkuii anmnapar AJisi OMUCAHUS U
perieHus npoOieM peabHOM KU3HHU, TPAMOTHO BBITIOJIHSTH aJTOPUTMUYECKUE
NpeANnUCcaHusl U UHCTPYKIIMU HA MAaTEMaTUYECKOM MaTepHalie, MoJIb30BaThCs
MaTeMaTH4eCcKuMH GopMysIaMu , MPUMEHSITh TPHOOPETECHHBIC alreOpandecKue
npeoOpazoBaHus U QYHKIIMOHATBHO-TpaUIECKUE MPEACTABICHUS IJIs ONIMCAHUS U aHAIA3a
3aKOHOMEPHOCTEMH, CYIIECTBYIOIIUX B OKPY)KAIOIIEM MUPE U B CMEXKHBIX NMPEAMETAX;

e  COUMAJIBHO-JIMYHOCTHOM, OJIpa3yMeBaloOLIeH, 4YTO yyaliuecs BIaACOT CTUIEM MBIIUIEHUS,
XapaKTEepHBIM ISl MaTEMaTHKH, €r0 a0CTPaKTHOCTBIO, JOKAa3aTeIbHOCThIO, CTPOTOCTHIO,
YMEIOT IPUBOUTH apIYMEHTHPOBAHHBIE PACCYXKIEHUS, IeNIaTh JIOTHUYECKUE 0O0CHOBAaHHbBIE
BBIBO/IbI, TPOBOJAUTH 000OIIEHNS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MPUMEPOB, SKCIIEPUMEHTA, BBIJIBUTATh TUIIOTE3bI, ICHO M TOYHO BBIPAXKATh CBOU MBICIIH B
YCTHOM Y MHUCHMEHHOU peuu;

e  OOIIEKYIBTYPHOM, OPa3yMEBAIOLICH, UTO yUalrecs HOHUMAIOT 3HAYUMOCTh MaTeMaTHKU
KaK HEOThEMJIEMON YaCTH OOIIEUeSIOBEYECKON KYIbTYphI, BO3JACHCTBYIOIIEH HA APyTHE
o0JacTu KylnbTYpbl, TOHUMAIOT, 4YTO (JOPMATBHBIN MaTEeMaTHYECKUH ammapaT co3/jaH 1
pa3BHUBaeTCA C LENbIO PACCIIMPEHUS BO3MOKHOCTEH €ro MpUMEHEHHUs K PEIIeHUIO0 3a/1ay,
BO3HUKAIOIIKX B TEOPUH U IPAKTUKE, YMEIOT YMECTHO MCIIOJIb30BaTh MATEMaTHUECKYIO
CUMBOJIUKY;

e IPEAMETHO-MHMPOBO33PEHUECKOM, MOPa3yMEBAIOLIEH, UTO yJalIUeCs IOHUMAIOT
YHHMBEpPCAIbHBIA XapaKTep 3aKOHOB MaTEMaTUUYECKOW JIOTUKHU, IPUMEHUMBIX BOBCEX
00J1aCTAX YeOBEYECKON JAEATENbHOCTH, BIAJCIOT IPUEMaMH MOCTPOSHHSI U HCCIIeIOBaHMUS
MaTeMaTUYeCKUX MOJIeNel IPH PEeIIeHNH IPUKIIaJHBIX 3a4a4.



Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0eAmeabHOCmU U
NnO6CeOHEeGHON HeU3HU: 1T ONIMCAHNS PEAJIbHBIX CUTYallui Ha S3bIKE T€OMETPUH; AJI PACUETOB,
BKJTIOYAIOIIUX NPOCTEUIIINE TPUTOHOMETPUUECKHUE (GOPMYIIbI; IPH PEIICHHUH F€OMETPUIECKUX
3aJa4 C UCII0JIb30BaHUEM TPUTOHOMETPUH; IJI PEIIECHUS IPAKTHYECKUX 3aa4, CBS3aHHBIX C
HAXO0KJICHUEM I'eOMETPUYECKUX BEIUYHH (MCIIONBb3Ys TPU HEOOXOAUMOCTHU CIIPAaBOYHHUKH U
TEXHUYECKHUE CPECTBA); IPH MOCTPOCHUN I€OMETPUYECKUMU HHCTPYMEHTaMU (JIMHEHKa,
YTOJIBHUK, LIUPKYJIb, TPAHCIIOPTHUP).

Codepofcanue Kypca ceomempuu 6 7—9 Knaccax
BekTopbl M KOOPAHHATHI HA TIOCKOCTH
BekTopnl
HOHHTHC BGKTOpa, ,Z[GI\/'ICTBI/DI Had BCKTOpaMI/I, HCIIOJIB30BaHUC BCKTOpOB B
bu3HKe, paznodiceHue 6eKMopa Ha COCMABIAWUE, CKAAPHOE NPOU3BEOeHUe.
Koopannartsi




OCHOBHbBIE  TIOHATUS, KOOPOUHAMBL ~ BEKMOPA,  PACCMOAHUE — MeNHCOY  MOYKAMU.
Koopounamwi cepeounsvt ompesxa. ¥Ypasnenus gueyp.

Ilpumenenue 6exmopos u KoOOpOuHam OJi peueHus NPOCMeNuUx 2eoMempuiecKux
3a0ad.

HUcTtopusa mareMaTukKU. ['eomerpuueckne Gpurypbl

@Durypsl B reOMeTPHHU U B OKPYKal0IeM MUpe

['eomerpuyeckas durypa. PopMupoBaHue MPEACTABICHUNH O METAPEIMETHOM TOHATHH
«hurypa».

Touka, TMHUSL, OTPE3OK, MpsiMasi, y4, JIOMaHas, IIOCKOCTb, YToJl, OMCCEKTpUCa yIia U ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cummMmeTpusi reoMeTpuueckux Quryp. LleHTpanbHas cuMMETpusi T€OMETPUUECKIX
uryp.

MHOroyrojJbHUKHU

MHOroyrojapHUK, €ro »JJEMEHTbl M €ro CBOWCTBAa. Pacro3HaBaHHME HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BolnyKivie u HegblnyKible MH020y20abHuKu. [IpaBuIbHbIE MHOTOYTOJIBHUKH.

Tpeyronpauku. Bpicota, MemuaHa, OHCCEKTpHca, CpeOHSS JMHUS TPEYroJbHUKA.
PaBHOOEIpEHHBIN TPEYTrOJBLHUK, €T0 CBOMCTBA M TMPHU3HAKU. PaBHOCTOPOHHMI TpPEyrojbHUK.
IIpsAMOYTONBHBIN,  OCTPOYIOJIbHBIM,  TYINOYIOJIBHBIA  TPEyroJbHUKW. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroJbHUKA.

UYertsipexyronpHukn. [lapammenorpamMM, pom0O, TpSMOYrolbHUK, KBaJpar, Tparemus,
paBHOOenpeHHas Tpaneuus. CBOWCTBa U MPU3HAKH MapajienorpaMma, pomoa, mpsiMOyTroJIbHHKA,
KBaJpara.

OKpPY,KHOCTb, KPYT

OKpyXHOCTb, KpPYI, UX DJIEMEHTbl M CBOWMCTBA; LIEHTPAJbHbIC U BIMCAHHBIC YTJIBL.
KacarenbHast u cexywas K OKpYKHOCTH, X c6ouicmea. BIIMCaHHbIE U ONMCAHHBIE OKPYKHOCTH
JUISL TPEYTOJIbHUKOB, Yemblpex)y201bHUKO8, NPABUIbHBIX MHO20)20TbHUKOS.

I'eomeTpuueckue Gpurypol B npocTpaHcTBe (00bEMHBbIE TeJIa)

Mmnozcoepannuk u e2o anemenmol. Haszeanus mno202pannukoé ¢ pasuvim NOA0NCEHUEM U
Konuyecmeom 2pareii. llepBuyHbIe MpPENCTABICHUS O MHUpPAMHJE, MapajuieNienuIene, Mpu3Me,
cdepe, mape, IUIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHoO1ICHNS

PaBencTBO (puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOJbHUKOB.

IHapaneabHOCTH NPAMBIX

[Ipuznaku ©u  CcBOWCTBA  MapaJUICNbHBIX  MPAMBIX. AKCUOMA  NAPALLENIbHOCIU
Eexnuoa. Teopema @aneca.

IlepnieHauKyAsIpHbIE NPSIMbIE

[Ipamoit yron. Ilepnenmukynsip k mnpsamoil. Hakmonnas, npoexkuus. CepenuHHBIN
NEepIEHANKYISP K 0Tpe3Ky. Cgolicmea u npusHaKu nepneHOUKyIapHOCU.

Ilooooue

IIponopyuonanvnvie ompesku, nodobue @ueyp. Ilooobnvie mpeyzonrvnuku. I[Ipusnaxu
noooous.

B3aumHoe pacnoJioskeHue npsiMoi U OKPY>KHOCTH, 08YX OKPYIHCHOCMEN.

N3mepeHusi M BBIYUCICHHUS

Beanunnbl

[Tonstue Benuuuubl. JlinHa. M3mepenue iuHbL. EAMHWUIBI M3MEpPEHUs JIMHBI.
Benmuuuna yrna. I'pagycHas mepa yria.

[TonsiTie o mIOMAAM TIUIOCKOH (UTYphl M €€ CBOWCTBaxX. V3MepeHue TUIOmMacH.
EannHunel usmepeHus miomaam.

[IpencraBnenne 06 oobeMe U ero cBoiicTBax. M3mepenne oobema. EquHUIBI n3MepeHHst
00BEMOB.

N3mepeHusi M BBIYUCTCHHUS



HNHcTpymMeHTH JUisi U3MEPEHU U TIOCTPOEHUM; U3MEPEHUE U BBIYUCIICHUE YTJIOB, JUIMH
(paccrostauii), twiomazneii. TpuroHomerpuyeckue (GyHKIIMA OCTPOTO YIJIa B MPSMOYTOJBHOM
TpeyroipHuKe Tpuconomempuyeckue  @ynkyuu  mynoco  yena. BeluuciaeHne  3JIeMEHTOB
TPEYrOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHHH. DopMysbl Iuiomiaau
TPEYroJbHUKA, MapajuieiorpaMMa M €ro YacTHBIX BUAOB, (POPMYJBI JUIMHBI OKPYXHOCTU H
miomaau kpyra. CpaBHeHHEe U BeuncieHue Tiomaaeit. Teopema [Mudaropa. Teopema cumnycos.
Teopema kocumycos.

Paccrosinus

Paccrostarie mMexay Toukamu. PaccTosiHME OT TOYKM 110 MpsAMOU. Paccmosinue medncoy
Queypamu.

I'eomeTpruyeckue nocTpoeHus

['eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPAIMK CBOMCTB Fr€OMETPUYECKUX (puryp.

WHcTpyMeHTBl 1 NOCTPOEHMM: IUPKYJdb, JIMHEWKa, YroidbHUK. [Ipocmeuiuiue
NOCMpPOeHUs. YUPKYIeM U JUHEUKOU. NOCMpoeHue Ouccekmpucsl yaid, NepneHOUKVIaApa K
NPAMOU, Y2ad, pagHo20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 HO mpem CMOPOHAM, O8YM CIOPOHAM U V2lly MeHCOY HUMU,
cmopone u 08yM NPULEHCAUWUM K Hell YelaM.

lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpnueckne npeodpazoBaHus

IIpeoOpa3oBanust

[MonsitTne  mpeoOpazoBanus.  [IpeacraBneHne O ~ METAaNpeAMETHOM  MOHSITHH
«mpeobpazoBanuey. [lododue.

JABukenust

OceBasi U LIEHTpalbHAs CUMMETPUS, HOBOpOmM U NApallenvbubli neperoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOUCMEA.

Bosnuknogenue mamemamuku kax Hayku, smanvl ee pazeumus. OcHoeHblie paszoenvl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pasgumue HayKu.

beckoneunocmv munooicecmea npocmuix uucen. Yucna u onunst ompesrkos. PayuonanvHule
yucaa. [lompebnocmo 6 uppayuonanvusix yucaax. Llxona Hughazopa

3apooicoenue aneebpvt 6 Hedpax apupmemuxu. An-Xopesmu. Pooxcoenue Oykeennol
cumeonuxu. Il. @epma, @. Buem, P. Jlekapm. Hcmopus éonpoca o Haxodicoenuu popmyn KopHeli
aneebpauveckux ypasHenull cmenenet, oorvuux yemvipex. H. Tapmanws, /[c. Kapoano, H.X.
Abenw, D. I'anya.

llosasnenue memooa koopOuHam, nO380AIOUIE20 NEPEBOOUMb 2eOMEeMPUIecKUe 00beKmbl
Ha A3bIK aneeopul. Tlosenenue epaguros gyukyuii. P. [Jexapm, I1. @epma. Ilpumepot paziuynvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Ilusanckozo (Qubonauuu) o kpoaukax, wucia Qudoonauuu. 3adaua o
waxmamuou oocke. CxooumMocms 2eoMempuiecKoli Npocpeccuu.

Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, azapmmuvie uepwl. I1. Depma,
b.Ilackanw, A. bepnynnu, A.H.Konmozopos.

Om semnedenus k ceomempuu. Ilugpazop u eco wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunvHvix MHO20y201bHUKO08. Tpuccexyusa yena. Keadpamypa
Kpyea. Yoeoenue kyba. Hcmopus yucia w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U1.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpa.

Acmponomus u eeomempusi. Ymo u xkax ysnanu Anaxcaeop, Ipamocghen u Apucmapx o
pasmepax Jlynvl, 3emau u Connya. Paccmoanua om 3emau 0o Jlynot u Coanya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuyenvix 6 pazeumuu mamemamuxu. JI. Oiinep. HHU. Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wixona mamemamuyeckux u HAGUSAYKUX
Hayk, passumue poccutickoeo noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.



Onucanne MaTepuaIbHO-TEXHHYECKOT0 o0ecnevyeHns 00pa3oBaTe/IbHOr0 Npolecca.
Jlist peanu3anuu menei u 3a1ad oOy4eHus MaTeMaTHKE TI0 TJAHHOHM MPOrpaMMe HCTIOIb3yeTCs
YMK :
1. 'eometpus. COopHUK paboUuX MporpamMm. 7 — 9 KIacchl: MOCOOHE JIsl yauTenen
o011eo0pa3oBaTeIbHBIX OpraHu3aluii / aBTop-cocrtaBurens T.A. Bypmuctposa. — M.:
IIpoceemenue, 2013



2. Yuebnuk. ['eomerpus: 7 — 9 k. / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomies u ap. —
M.: IIpocsemienue, 2014.

3. PabGouas terpans no reomerpun: 7 knacc: k yueonuky JI.C. Atanacsana u ap. «I'eomerpus
7 — 9 knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narenscTBOo «OK3aMeny, 2014

4. KonrponbHble paboTsl 1o TeoMeTpun: 7 kiacc: K yueonuky JI.C. AtanacsiHa u zip.
«I"eomerpus 7 — 9 ximaccel» / H.b. MenbaukoBa. — M.: M3gaTenscTBO «OK3ameny, 2014

5. Tectsl o reomerpun: 7 knacc: Kk yueouuky JI.C. Aranacsna u ap. «['eometpust 7 —9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBO «OK3ameny, 2014

6. JlnpakTuueckre MaTepualsl 1o reomeTpun: 7 knacc: Kk yueOnuky JI.C. AtanacsiHa u ap.
«I"eomerpus 7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3gaTenbcTBO
«Dx3ameny, 2014

7. Pabouas tetpaas o reometpun:8 kinacc: Kk yaeonuky JI.C. Atanacsna u ap. «['eomerpus 7
— 9 xmaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3garenbctBo «OKk3aMen», 2015

8. KonTponbHbie paboThl 110 TeoMeTpun: 8 kiacc: k yueonuky JI.C. AtanacsiHa u 1ip.
«["eometpus 7 — 9 knacee» / H.b. MensaukoBa. — M.: U3natenscTBO «OK3amen», 2015

9. Tectrl mo reomeTpun: 8 kiace: k yueouuky JI.C. Atanacsna u ap. «I'eometpust 7 —9
kiaccel» / A.B. ®apkos. — M.: M3narenbcTBo «OK3amen», 2015

10. JlnmakTuyeckue MaTepuaisl 1o reoMeTpuu: 8 kinacc: K yueOnuky JI.C. AtanacsHa u ap.
«["eometpus 7 — 9 knaces» / H.b. MensuukoBa, I'.A. 3axapoBa. — M.: 3garenscTBO
«Ox3amMeny, 2015

11. . PaGouas terpans no reomerpun: 9 knacc: k yueonuky JI.C. Atanacsna u ap.
«I"eomerpus 7 — 9 kmacce» / FO.A. I'nazkos, [1.M. Kamaes. — M.: M3natenscTBO «DK3aMen»,
2016

12. KonTposbHbie paboThI 10 TeoMeTpuu: 9 kiacc: k yaeOnuky JI.C. Atanacsna u ap.
«"eometpus 7 — 9 knacee» / H.b. MensaukoBa. — M.: U3natenscTBo «OK3amen», 2016

13. Tectsl o reomeTrpun: 9 knacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpust 7 — 9
kiaccel» / A.B. ®apkos. — M.: M3narenscTBo «OK3aMen», 2016

14. Jlumaktuyeckue MaTepuaibl 1o reomeTpuu: 9 kimacc: k yueonuky JI.C. AtanacsHa u ap.
«["eometpus 7 — 9 knaces» / H.b. MensHukoBa, I'.A. 3axapoBa. — M.: 3garenscTBO
«Ox3amMeny, 2016
15. Pabouas mporpamma k yueOnuky JI.C. Artanacsna, B.®. Byry3oBa. u nap. 7-9 xmacchl:

yaeOHOe Tocobme aua  obmieoOpa3oBaTeNbHBIX  opraHuzanmii/B.®.byTty30oB. M.:

[Ipoceemenue, 2016.

16. Pabouas mporpamma no reomerpun k YMK JI.C. AranacsHa, B.®. byry3oBa. 7-9 kmaccer

/CocraButens I'.1.MacnakoBa. M.: Bako, 2014.

17. Paboumne nporpammsel o yueObnukam JI.C. AtanacsHa, B.®. byry3oBa. u ap. 7-9 kmaccel. -

Boarorpaa: Yuurens, 2012
18. Pabunosuu E. M. ["'eomeTpust Ha roToBBIX yeprexax. 7-11 kmaccel/ [IpocBemenne, 2013.
Jis peanu3anuu 1enei u 3agad 00y4eHus MaTeMaTHKE 110 TaHHON MPOTrPaMM TaK e MOTYT
IIPUMEHATHCS. MEAUAPECYPCHI IO OCHOBHBIM TeMaM Itporpammel. [Ipu peanusanuu nmporpaMmmsbl
INPUMEHSIOTCS TaK K€ MeIarornyeckre TEXHOIOTHH: TEXHOJIOTUs ¢ hepeHIInaibHOro
00yJeHus1, TMIHOCTHO-OpUeHTUpOoBaHHas TexHosorus, UKT.

K TexHnueckum cpeacTBaM 00y4eHuUs, KOTOpbIe MOTYT 3(PPEKTUBHO HCIIOIB30BATHCS HA
ypOKax MaTeMaTUKH, OTHOCSTCS KOMITbIOTED, IU(PPOBOIl poToanmapaT, UHTEPAKTUBHAS T10CKa U
Ap.

[lepeuyens paboT pu MCTIONB30BAaHUH KOMIIBIOTEpA!

—IOUCK JIOTIONHUTEIbHON nHbopManu B HTepHETE;

— CO3/IaHUE TEKCTa JIOKJIA/a;

— 00paloTKa TaHHBIX MTPOBEJCHHBIX MATEMAaTHYECKUX MCCIIEIOBaHUI;

— CO3JJaHME MYJIBTUMEAUUHBIX MPE3eHTALNH (TEKCTOB C pUCYHKaMu, (poTorpadusiMu U T.1.), B
TOM 4YHCJIE JUIsl IPEJICTABIICHUS PE3yIbTaTOB UCCIIEI0BATEIBCKON U MPOEKTHOM JAESITEIBHOCTH.



[Ipu ncnonb3oBaHUM KOMIIBIOTEPA YUAILIUECS IPUMEHSIOT ITOJIYYEHHBIE Ha YPOKaxX
nH(GOPMATUKH HHCTPYMEHTAJIbHBIE 3HaHUSI (HapUMep, yMEHHs paboTaTh C TEKCTOBBIMH,
rpadM4ecKUMHU peAaKTOPaMH H T.J.), TEM CaMbIM y HUX (POPMHUPYETCS TOTOBHOCTH M MTPHUBBIYKA
K [IPaKTUYECKOMY MPUMEHEHUIO HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN. TexHuueckue cpeacTna
Ha YpOKaxX reOMETPUU HIMPOKO MPUBJIEKAIOTCS TAKXKe MPU NOATOTOBKE IPOEKTOB (KOMIIBIOTED).

Y4eOHbIX MOCOOMS AJI51 YyHAIIMXCS:

1.'eometpus 7-9 YueOHuk mis obmeodpazoBarensHbix yupexacauii/ JI.C. Aranacss u ap. M.
IIpoceemenue, 2013.
2. 3uB b.I'. 'eometpus Aunakruueckue marepuansl. 7 knacc / b.I'. 3uB, B.M. Meiinep. M.
IIpoceemenue, 2013
3. 3uB b.I'. I'eomerpus Junakruueckue Matepuainsl. 7 kiaace / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013
4. Mumenko T.M.. 'eometpus. Temaruueckue Tectol. 7 knace/ T.M. Mumenko, A.Jl. biuHkoB.
M.: IIpocemienue, 2013.
5. PabunoBuy E. M. I'eomeTpust Ha rotoBbIx yepTexkax. 7-11 kmacesl/ IlpocBemnienue, 2013.
3uB b.I'.
6. I'eometpus [unaktuueckue Matepuainsl. 8 kiaace / b.I'. 3u, B.M. Meiinep. M. [Ipocserenue,
2013
7.3uB b.I'. 'eomerpus Junakruueckue matepuainsl. 8 kiaace / b.I'. 3us, B.M. Meiinep. M.
IIpoceemenue, 2013
8. Mumenko T.M.. ['eomerpusi. Tematuaeckue tecthl. 8 kinacc/ T.M. Mumenko, A./l. binHkoB.
M.: IIpoceemenue, 2013.
9.I'eomerpust Aunakrtuueckue marepuaisl. 9 knacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemienue,
2013
10. 3uB B.I'. 'eomerpust Aunakruueckue marepuaisl. 9 knacc / b.I'. 3us, B.M. Meiinep. M.
IIpoceemenue, 2013
11. Mumenko T.M.. 'eometpusi. Tematuueckue tectol. 9 kinace/ T.M. Mumenxko, A./.
bimnakos. M.: ITpocsemienune, 2013.
12. PaGouast TeTpaap o reomerpun: 7 knacc: k yueOnuky JI.C. AranacsHa u ap. «'eomerpus 7
— 9 ximaceel» / FO.A. I'naszkos, I1.M. Kamaes. — M.: U3patenbcTtBo «DKk3ameny, 2014

13. KonTponsHbIe paboThl IO TeoMeTpuu: 7 kiacc: K yaeonuky JI.C. AranacsiHa u zip.
«I"eomerpus 7 — 9 ximacce» / H.b. MenbaukoBa. — M.: M3gaTenscTBO «OK3ameny, 2014

14. Tectol o reometpun: 7 knacc: k yueOuuky JI.C. Atanacsna u ap. «'eomerpus 7 — 9
kiaccel» / A.B. ®apkoB. — M.: U3narenscTBO «OK3ameny, 2014

15. IunakTuueckrue MaTepuaisl o reoMerpun: 7 kiace: K yueonuky JI.C. AtanacsHa u ap.
«I"eomerpus 7 — 9 kimacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3gaTenbcTBO
«Dx3ameny, 2014

16. PaGouas tetpaar o reomeTpun:8 kinacc: K yueOHuky JI.C. AtanacsiHa u ap. «I'eomerpust
7 — 9 xnaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3natenbcTBo «OKk3amen», 2015

17. KonTposbHbie paboThI 10 TeoMeTpuu: 8 kiacc: K yaeOnuky JI.C. AtanacsHa u ap.
«["eometpus 7 — 9 knacee» / H.b. MensaukoBa. — M.: U3natenscTBo «OK3amen», 2015

18. TecTsl o reomeTrpuu: 8 kinacc: k yueOnuky JI.C. Atanacsna u ap. «I'eomerpust 7 — 9
kiaccel» / A.B. ®apkos. — M.: M3narenbcTBo «OK3amen», 2015

19. Jlumaktuyeckue MaTepuaisl 1o reoMeTpuu: 8 kinacc: K yueOnuky JI.C. AtanacsHa u ap.
«["eometpus 7 — 9 knaces» / H.b. MensHukoBa, I'.A. 3axapoBa. — M.: I3garenscTBO
«Ox3amMeny, 2015

20 . Pabouas Tetpaap 1o reomerpun: 9 kiacc: k yueonuky JI.C. AranacsHa u ap.
«I"eomerpus 7 — 9 xmacce» / FO.A. I'nazkos, [1.M. Kamaes. — M.: M3naTenscTBO «OK3aMen»,
2016

21. KonTposbHbie paboTsl o reoMmeTpun: 9 kiacc: k yueOuuky JI.C. AtanacsiHa u zip.
«"eometpus 7 — 9 knacee» / H.b. MensaukoBa. — M.: U3natenscTBo «OK3amen», 2016



22. Tectsl o reomeTpuu: 9 kiace: k yueobnuky JI.C. Artanacsaa u np. «I'eometpust 7 —9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBo «OK3ameny, 2016
23. luaktuyeckue MaTepuaisl o reomerpuu: 9 knacc: k yueouuky JI.C. AranacsiHa u nip.
«I"eomerpus 7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3gaTenbcTBO
«Ox3ameny, 2016
Ilepeyenb UHTEpHET pecypcoB, undpoBbie 00pa3oBaTeIbHbIX PECYPCOB M IPYTUX
3J1eKTPOHHBIX HHPOPMALMOHHBIX HCTOYHUKOB:

1.Iludpossie obpazoBarenbubie pecypchl (LIOP) k yue6HuKam n3natenscTBa "MHuemo3uHa"
npezcTaBieHsl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. UHTEepHET - moaAepKKa YIUTENeH MaTeMaTHKHA, MaTepUaIbl sl YPOKOB,
ounmanbHple JOKYMeHTh MUHHCTEpPCTBA 00pa30BaHMsI U HAYKH, HEOOXOJUMbIe B padoTe.
3. www.it-n.ru. CeTb TBOPUYECKUX yUUTEICH.

4. www.etudes.ru. Maremarudeckue 3Tiobl. Ha caiiTe npeacTaBieHbl ATIObI, BBIMOJIHEHHEIE C
HCITOJIh30BAaHUEM COBPEMEHHON KOMITbIOTEpHOU 3D-Tpaduku, yBIeKaTeIbHO U HHTEPECHO
PAacCKa3bIBAIOIINE O MATEMATHKE U €€ IPUIIOKCHUSX.

5. www.problems.ru. ba3a ga"HHBIX 3a1a4 110 BCEM TeEMaM IIKOJHHON MaTEMAaTHKU. 3aqadn
pa3OuTHI IO pyOpHKaM U CTEIIEHU CII0KHOCTH. Ko BceM 3a7auaM mpUBEICHBI PEIICHHUS.

6. www.golovolomka.hobby.ru. I'omoBomomku miist ymHBIX JTroaei. Ha caiite MoxHO HaWTH
MHOT0 33/1a4 (JIOTUYECKHX, HA B3BEIIUBAHUS U JIp.), BapUalliu HA TeMy KyOuka PyOuka,
3NeKTpOHHBIE Bepcuu KHUT P. Cmamnuana, M. [Napnuepa, JI. Kapposia, BeaeHus 3aHATHIA,
npuemax paboThl Ha YpOKax.

7. www.college.ru/mathematics. Maremarnka Ha oprajie «OTKpPBITBIN KOJUIEK ». MOKHO
HAWTH y4eOHBIM MaTepHal Mo Pa3IMyHbIM pa3/eiaM MaTeMATHKH.

8. www.int-edu.ru. THCTUTYT HOBBIX TeXHOJOTHUNA. Ha caiiTe MOKHO 03HaKOMHTHCS C
npoAyKUMeH, npeniaraemMoil MHCTUTYTOM, Halpumep, nporpammamu «OKuBast cTaTUCTHKA»,
«Astol'pad», pa3BuBaroIe-o0yJarome HacToIbHON Urpoit «Jlomu u gpodu» u ap.

9. school-collection.edu. Enunast komnexius nupoBbIx 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. CaiitT uznarensctBa «lIpocBemenue» (pyopuka «MartemaTrka)
11. http:/www.drofa.ru. CaiitT u3natensctBa [Ipoda (pyOpuka «MaremaTHKa)

12. http://www.center.fio.ru/som. MeTtogudeckue peKOMEHAAIUN YIUTETIO- TPEAMETHHKY
(mpeacTaBIeHBI BCE MIKOJBHBIC MIPEAMETHI). MaTepuabl sl CAaMOCTOSITENILHON pa3paboTKu
npoGUIBHBIX TPOO M aKTUBHU3ALIUHU TIpoIiecca O0yUCeHUS B CTapIeH IITKOJIE.

13. http://www.edu.ru. IleHTpanbHBIil 00pa30BaTENbHbII MOPTAJI, COACPKUT HOPMATHUBHBIC
JOKYMEHThl MUHUCTEPCTBA, CTAHIAPTHI, HHPOPMAIMIO O TPOBEICHUE KCIIEPUMEHTA, CEPBEP
WHPOPMAIMOHHON TOIEPKKH EAMHOTO TOCYIapCTBEHHOTO dK3aMeHa.

14. http://www.legion.ru. CaliT u3marenscrBa «Jlernony.

15. http://www.intellectcentre.ru. CaiitT u3garensctBa «MuTENEKT-LIeHTPY», /1€ MOXKHO HATH
yu4eOHO-TPEHUPOBOYHBIE MaTepUabl, I€MOHCTPALIMOHHBIE BEPCUU, OAHK TPEHUPOBOUHBIX
3a/laHuil C OTBETAMU, METOIMYECKHE PEKOMEHIAIINH 1 00pa3Ibl PEIICHUN.

IlepeyeHb meyaTHbIX MOCOOUI(TA0MHUIN):
e OCHOBHBIEC CBOMCTBA H3MEPECHHUSI YTIIOB.
e OCHOBHBIE CBOMCTBA OTKJIAJIIBAHUS OTPE3KOB U YTJIOB.
e Beprukansubie yriabsl. CMEXHBIC YTIIbL.
o [lepnennukynspHble U napajuieNbHbIe MPSMBIE.
e  PaBeHCTBO TPEYroOJILHUKOB.
o [Ilpu3Haku paBeHCTBA TPEYTOJILHUKOB.
e Bsricora, Meanana, OMCCEKTpUCa TPEYTObHHKA.
e OKpYXHOCTb.
e OCHOBHOE CBOMCTBO MapaJlICIbHBIX MPSIMBIX.
e YIJIbl IpU MEPECEUEHUU JBYX MPSAMBIX TPETHEM.
e  VYIIIbl, BOMCAHHBIE B OKPY>KHOCTb.
Bupsr yrios.




e OCHOBHBIE CBOMCTBA NPUHAAJIEKHOCTH TOUYEK U MPSMBIX.

e PaBHOOEAPEHHBIN TPEYTOJIbHHUK.
e IIpsAMOYrosbHBIN TPEYTOJBHHUK.
e Teopema cUHYCOB.

o Teopema KocHHYCOB.

e Teopewma I[Tudaropa.

o IlomoOHBIE TPEYTONBHUKH.
TeMaTnuyeckoe MIIAHUPOBAHME.
OCOOCHHOCTBIO TEMAaTUYECKOTO IJIAHUPOBAHUS SIBIISCTCS TO, YTO B HEM COJCPKHUTCS

OITMCaHUEC

COOTBCTCTBYIOIICTO COACPIKAHUA,

BO3MOXHBIX BHUI0B

JCATCIIBHOCTHU
HaIpaBJICHHBIX Ha JOCTHXXCHUC IIOCTAaBJICHHBIX I_IGJIGI>'I

yYanuxcst

B TIpolecce  YCBOCHUS

o0ydeHus. DTO OPUEHTUPYET YUHUTENS Ha YCUJICHHE AESITeIbHOCTHOTO M0/1X0/1a B 00y4YeHuH, Ha
OpTaHHU3AINI0 PA3HOOOPA3HON YyUeOHOU NIEeATEIHPHOCTH, OTBEUAIOIICH COBPEMEHHBIM IICUXO0JIOTO-
NEJaroru4ecKuM BO33PEHUSIM, HA UCITOJIb30BAHNE COBPEMEHHBIX TEXHOJIOTHM.

B ocHOBHOE ITporpaMmMHO€E CoAEpKaHUE BKIIOYAKOTCS IOMIOJIHUTEIBHBIE BOIIPOCHI,
CIOCOOCTBYIOLIUE PA3BUTHIO MATEMATUYECKOTO KPYro30pa, OCBOCHHUIO 00Jiee MPOABUHYTOTO
MaTeMaTHYECKOTO afmapaTta, MaTeMaTHIEeCKIX CIIOCOOHOCTEH. Pacumpenne conep:kanus
FeOMETPUUYECKOT0 00pa30BaHMs B 3TOM cliy4yae 1aéT BO3MOKHOCTh CYIIECTBEHHO 00OTaTUTh
KpYT pelIaeMbIX 3a1a4.

7 RJjace
Homep Coneprkanue mMarepurana KonnuectBo XapaKkTepucTuKa
naparpaga 4acoB OCHOBHBIX
BUJIOB
NeATEIbHOCTH
ydeHuKa (Ha
YpOBHE
y4eOHBIX
JIEUCTBUI)
I'nasa I. HauajbHble reoMeTpuUYecKHue 10 OOBACHATD, YTO TAKOE OTPE3OK, JTYHY
CBeJeHUsl yroJi, Kakue (purypsl Ha3bIBAIOTCS
1,2 [Ipsimast 1 oTpe3ok. JIyd u yromn 2 PaBHBIMH, KaK CPaBHUBAIOTCS U
3 CpaBHEeHME OTPE3KOB U YIIIOB 1 U3MEPSIOTCS OTPE3KU U YIJIbL, 4TO
4,5 N3mepenune orpeskoB. M3amepenune 3 TaKoe rpaayc u rpagycHas Mmepa
6 YIJIOB 1 yIJia, KaKOW yroy Ha3blBaeTCs
7 CMeXHbIE U BEPTHUKAJIbHBIC YIJIbI 1 NpPsSIMBIM, TYIIBIM, OCTPbIM,
[MepreHUKyIApHBIE IPAMBIE 1 Pa3BEPHYTHIM, UTO TaKOE CEpeIMHA
Pemenue 3amau 1 OTpe3Ka U OMCCeKTpuca yria, Kakue

Konrponsnas padora Ne 1

YIJIBI Ha3bIBAIOTCS] CMEKHBIMH U
KaKHle BEPTUKAJIbHBIMH;
dbopMynrupoBaTh 1 000CHOBHIBATh
YTBEPXKJEHHSI O CBOMCTBAX CMEXKHBI
Y BEPTUKAIBHBIX YIJIOB;

OOBSICHATB, KaKHe IMpsMble
Ha3bIBAIOTCA NEPIICHANKYISPHBIMH;
dhopmynupoBaTh 1 00OCHOBBIBATH
YTBEPKJICHHUE O CBOMCTBE JIBYX
NPSAMBIX, IEPIEHIUKYISPHBIX K
TpeThei; n300paxarb U
pacrno3HaBaTh yKa3aHHbIE
npocteiime GUrypsl Ha YepTexkax;
pelaTh 3a/1a4u, CBSI3aHHbIE C ITUMHU
NpOCTeUIIMMHU (PUTYpaMu




I'nasa I1. TpeyroabHuku 17 OOBsCHATH, Kakas purypa
1 TpeyronsHuk 2 Ha3bIBAC€TCs TPEYTOJIBHUKOM, YTO
2 ITepBblii mpU3HaK paBEeHCTBA 1 TaKo¢ BEPIIMHBI, CTOPOHBI, YIJIBI U
3 TPEYTrOJIbHUKOB 1 nepuMeTp TpCyroJibHUKa, Kakou
4 HCpHeH,Z[I/IKYJ'IHp K 1 TPCYrOJbHHUK HA3bIBACTCS
5 npsimoii MeanaHbl, OUCCEKTPHUCHI U 1 PaBHOOEAPEHHBIM U KaKOH
6 BBICOTHI TPEYTOJIbHUKA 4 PaBHOCTOPOHHHMM, KAaKUC
7 CaolicTBa paBHOOEAPEHHOTO 1 TPEYrOJIBHUKN Ha3bIBAIOTCS
TpeyroJabHUKa 3 paBHBIMU; U300paxaTh U
Bropoii u TpeTuil npu3HaKu 2 pacmo3HaBaTh Ha YEPTEKAX
pPaBEHCTBA TPEYTOJILHUKOB 1 TPCYTOJIbHUKHM U UX 3JICMCHTHI;
OKpYKHOCTb (dbopMyIUpoBaTh U JOKA3LIBATH
3aﬂaqn Ha ITOCTPOCHUE TECOPEMBI O IIPHU3HAKaX PAaBCHCTBA
Penienue 3a1a4 TPCYTrOJIbHUKOB; OG’bSICHSITI:, qTo
KOHTpOJ’IBHaH pa60Ta Ha3bIBACTCS MEPIICHAUKYIISIPOM,
No 2 MPOBEIEHHBIM U3 TAHHOW TOUYKH K
JTAHHOM MPSIMOIA; GOPMYITHPOBATH I
JIOKa3bIBaTh TEOPEMY O
MEPIEHIUKYIISIPE K IPSIMOIA;
OOBSICHATH, KAKUE OTPE3KU
Ha3BIBAIOTCS MEIUAHOM,
OMCCEKTPUCON U BBICOTOM
TpeyrojbHuka; (HopMylIupoBaTh U
JTIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEPEHHOTO TPEYTOJIbHUKA;
peuiaTh 3aJ1a4u, CBSI3aHHbIE C
MIPU3HAKAMHU PAaBEHCTBA
TPEYTroJIbHUKOB U CBOMCTBAMU
paBHOOEPEHHOTO TPEYTOJIbHUKA;
(dbopMyIHMpOBaTh OIpeieIeHne
OKPY>KHOCTH; OOBSICHSTH, YTO TaKO
LEHTp, paJinyc, XOpJla U AUaAMETP
OKPYKHOCTH; PeIIaTh MPOCTEUIINE
3a/1aud Ha OCTpOoeHue (IOCTPOEHU
yIJla, PaBHOTO JAHHOMY,
MMOCTPOEHNE OMCCEKTPHUCHI yIIIa,
MOCTPOEHHUE MEPIEHIUKYIISIPHBIX
MIPSIMBIX, IOCTPOCHUE CEPEAUHBI
0Tpe3Kka) u OoJiee CIoXKHBIC 337291
HCIIOJB3YIOLIME YKA3aHHbIE
MPOCTEHUIINE; COMOCTABIATD
MTOJIYYEHHBIN pe3yJIbTaT C yCIOBHUE!
3a/1auu; aHAJTU3UPOBATH BO3MOKHBI
cliyvyau
I'nasa I11. IlapajuiesibHble psiMble 13
1 [TapannenpHbie 1 DopMyJIUPOBATH ONPEACIICHUE
2 npsimbie [Ipu3Haky mapanieabHOCTH 3 MapajuieIbHbIX MPSMBIX; OOBSICHSATI
3 JIBYX MPSMBIX 5 C TIOMOIIBIO PUCYHKA, KAKUE YTJIbI,
AKcuoma napajuiesIbHbIX IPSIMBIX 3 o0Opa3oBaHHbIE TIPU MTEPECEUCHUU
Pewenue 3anau 1 JBYX IPSIMBIX CEKYILEH,
KonTtponbnas padota Ne 3 HAa3bIBAIOTCA HAKPECTIIEKALIIMH,
KaKue OJHOCTOPOHHUMHM U KaKue




COOTBETCTBCHHBIMH;
(dbopMyIUpoBaTh U JOKA3LIBATH
TEOPEMBI, BEIPAKAIOIIUE MPU3HAKI
MapauIeIbHOCTH JBYX MPSIMBIX;
00BSACHSTH, UTO TAKOE AKCHOMBI
TE€OMETPHH U KaKHE aKCHOMBI YKe
HCIIOJIb30BAJIMCH paHee;
(hopMyIUpOBaTh AKCHOMY
MapaJuIeIIbHBIX TPSIMBIX U BBIBOJIUT
CIeCTBUS U3 HeE; POpMYyTUPOBATE
Y JIOKa3bIBaTh TEOPEMBI O
CBOMCTBAX MapauIeTbHBIX MPSIMBIX
oOpaTHBIE TeOpeMaM O MPU3HAKaX
MapajuIebHOCTH, CBS3aHHBIX C
HAKPECT JISXKAIUMHU,
COOTBETCTBEHHBIMHU 1
OJTHOCTOPOHHUMHU YTJIAMH, B CBS3H
3THUM OOBSICHSTH, YTO TAKOE
YCIIOBHE U 3aKITIOYCHHE TEOPEMBI,
Kakasi TeopeMa Ha3bIBAETCs
00paTHO MO OTHOIICHHUIO K JAHHO!
TeopeMe; OOBSACHSTh, B UEM
3aKJII0YAETCSA METO/
JI0Ka3aTeNbCTBA OT MMPOTUBHOTO:
(GbopMyJIpOBaTh U JOKA3bIBATH
TEopeMBI 00 yriax ¢
COOTBETCTBCHHO MapaUICITbHBIMH ¥
MEPIECHIUKYISIPHBIMA CTOPOHAMU;
MIPUBOJIUTH TIPUMEPHI
HCITOJIb30BaHUS 3TOI0 METO/1a;
pelIaTh 3aJja4i Ha BBIYUCIICHHE,
JI0Ka3aTEeNbCTBO U MIOCTPOCHHUE,
CBSI3aHHBIC C MapaJICIIbHBIMU
MPSIMBIMH

I'naBa IV. CooTHo1IeHHSI MeKTY CTOPOHAMH U 18
YIJIAMH TPEYroJbHUKA
12 CyMmMma yTiioB TpeyrojibHUKa 2
3 CooTHO1IEHN MEXTY CTOPOHAMU U 3
4 yIJIaMU TPEYTOJIbHUKA 14
KonTtponpsHas padota Ne 4 43

[TpstMmoyTONBbHBIE TPEYTOJIBHUKH
IlocTpoeHne TpeyrojibHHKa 110
TpEM BIIEMEHTAM

Pemenue 3anau

Kontponbnas padora Ne 5

@opMyIHpOBaTh U JOKA3bIBATH
TEOPEMY O CYMME YTJIOB
TPEYTrOJIbHUKA U €€ CIEICTBUE O
BHEIIHEM YIJIE TPEYTOJIbHUKA;
MIPOBOAMTD KJIaCCU(PUKALINIO
TPEYrOJIBHUKOB IO yIJIaM;
(dbopMynpoBaTh U JOKa3bIBATh
TEOPEMY O COOTHOLIEHUSIX MEXKIY
CTOPOHAMHU U yIJIaMU TPEYTOJIbHUKE
(mpsimoe 1 0OpaTHOE YTBEPHKICHHS )
U CIIEACTBUSA U3 HEE, TEOPEMY O
HEPABEHCTBE

TpeyrojbHuka; (GopMyIupoBaTth U
JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
MIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB
(IpSIMOYTOJIBHBIN TPEYTOJIBHUK C
yriiom 30°, mpU3HAKKA PaBEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB);




(bopMyIHMpOBATH ONPEEIIEHUS
paccTosiHUS OT TOUKH J10 MPSAMOI,
PacCTOSHUSA MEXY NapajlIeIbHBIMI
IIPSIMBIMU; PEILIATh 3a7a4y Ha
BBIYHCJICHUE, JOKA3aTEIbCTBO U
IIOCTPOEHHUE, CBA3aHHBIC C
COOTHOIIEHUSIMU MEXKy CTOPOHAME
U yIJIaMH TPEYrOJIbHUKA U
PacCTOSTHUEM MEXKITY
NapajuIeIbHBIMU NPSIMBIMU, TIPU
HE00XO0AUMOCTH IPOBOJUTH MO XOZ,
pELIEeHNs JOTIOHUTEIbHBIE
IIOCTPOEHHUS, COMIOCTABIIATh
IIOJIy4YEHHBIN PE3YJIBTAT C YCIOBUEM
3aJ1a4M, B 3a/1a4axX Ha MOCTPOCHUE
HCCIIEI0BaTh BO3MOYKHBIE CIIy4au

IloBTOpenue. Penienue 3axayq 12
8 kiace
Homep Copepxanue Konnuectso XapakTepucTuka
naparpada Marepuana 4acoB OCHOBHBIX BHJIOB
JESATEIIBHOCTH YUEHHUKA
(Ha ypoBHE y4eOHBIX
JIEUCTBUI)
I'naBa V. YeTbIpéXyrojJbHUKN 14 OOBACHATD, YTO TAKOE JIOMaHasl,
12 MHOTOYTOTbHUKH 26 MHOI'OYT'OJIbHUK, €0 BEPIIUHEL,
3 [Tapannenorpamm u 4 CMEXHBIE CTOPOHBI, THATOHAJIH,
Tpanenus 11 n300pakaTh M pacro3HaBaTh
[IpsAMOYTOIbHUK, MHOT'OYTOJIbHUKH Ha YepTexkax;

pomO, KBagpat
Pemenue 3anau
KoHnTtposbHas padota
Ne 1

IIOKa3bIBaTh
3JIEMEHTBl MHOTOYTOJIbHUKA, €ro
BHYTPEHHIOIO U BHEIIHIOIO 00JIaCTH;
dhopmyaupoBaTh ONpeaeIcHNe
BBIIIYKJIOTO MHOT'OYTOJIbHUKA;
n300pakaTh M pacro3HaBaTh
BBIIYKJIbIE U HEBBIMYKJIbIE
MHOT'OYTOJIbHUKH; (POPMYJINPOBATh U
JI0Ka3bIBaTh YTBEPKIACHHUS O CyMMeE
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
U CYMME €r0 BHEIIHMX YIJIOB;
OOBSICHATB, KAKUE CTOPOHBI
(BEpLIMHBI) YETBIPEXYTOIbHUKA
Ha3bIBAIOTCS POTUBOIOIOKHBIMH;
(dbopMyIHpOBATH OINPEEICHUS
napasiesiorpaMMa, Tparneuus,
paBHOOEIPEHHON U MPSMOYTOJIBHON
Tpaneuui, mpsMoyrolbHHUKa, pomMoa,
KBaJpara; n300paxarb U
pacro3HaBaTh 3TH
YETBIPEXYTOJIbHUKH;
(GbopMynHMpOBaTh U 1OKa3bIBaTh
YTBEp)KJIEHHsI 00 UX CBOMCTBAX U
IIPU3HAKAX; pellaTh 3a1a4M Ha




BBIUHCJICHHE, J0KA3aTEIbCTBO U
MMOCTPOEHHUE, CBSI3aHHBIE C 3TUMH
BUJIAMU YETHIPEXYTOJIbHUKOB;
OOBSICHATH, KAKUE JIBE TOUKHU
HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIbHO NPSIMOM (TOUKH), B
KaKoM ciy4ae (purypa Ha3bIBaeTCs
CUMMETPUYHOU

I'nasa VI. IL1omaasb 14 OOBSACHATD, KaK MPOU3BOIUTCS
12 [Tnomans 2 W3MEpEHHE TUIOIAIeH
3 MHOTOYTOJIbHUKA 6 MHOI'OYT'OJIBHUKOB, KaKHe
[Tnomaam 321 MHOTOYT'OJIbHUKH Ha3bIBAIOTCS
napajuiejiorpaMmma, PaBHOBCIMKNMH U KaKUC
TpPEYrojJbHUKa U PaBHOCOCTaBJICHHBIMH,
Tpanenuu (hopMyIHpOBaTh OCHOBHBIE CBOWCTBA
TeopeMa Hn(baropa IUTOIIAaAEH U BEIBOOUTE C UX
Peuienue 3a71a4 IIOMOIIIBIO (bOpMYJILI HJIOH.[B.,Z[GFI
KoHnTtponbhas padora No NpsAMOYTOJIbHUKA,
2 napajuiesiorpaMma, TpeyrojibHUKa,
Tpanenuu; GopMyIHpoBaTh U
JI0Ka3bIBaTh TEOPEMY 00 OTHOILIEHUU
IJIONAZEN TPEYTOJIBbHUKOB,
UMEIOIIUX 110 PaBHOMY YTIIY;
(dbopMynHpoBaTh U JOKA3LIBATH
teopemy [ludaropa u oGpaTHyO €ii;
BEIBOIUTH (hopmyny ['epoHa ans
IUIOLIAIU TPEYTOJIbHUKA; peliaTh
3a/lay¥ Ha BBIUYMCIICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
dbopMynaMu TUIOIIAIeH U TEOpPEeMOit
[Tudaropa
I'nasa VII. Ilogo0HbIe TPEYroabHUKH 19
1 Omnpenenenue mo100HBIX 2 OOBSCHATDH MOHSITHE
2 TPEYTrOJbHUKOB 5 MPONOPIIMOHATILHOCTH OTPE3KOB;
3 [Tpu3znaku nmoxoOus 1 (dbopMyIHpOBATH OINPEEICHUS
4 TPEYTrOJbHUKOB 7 MOAOOHBIX TPEYTOJIBHUKOB 1
KonrtponsHast pabora Ne 3 K03 dunmenTa noxoous;
3 [Ipumenenue moao0us 1 dhopmyaupoBaTh U T0Ka3bIBaTh

K JOKa3aTeIbCTBY TEOPEM
U PEIICHMIO 337124
COOTHOIIECHUS MEXKTY
CTOPOHAMH U

yrilaMy IpsSMOYIOJBHOT
0 TPEYroJbHUKA

KontponsHast padora Ne
4

TEOPEMBI: 00 OTHOIIIEHUU TUTOIIA eI
MOJIOOHBIX TPEYTOJIBLHUKOB, O
MpHU3HAKaX MOJ00MUS TPEYroJbHUKOB,
O CpeJHel JIMHUU TPEYTOJIbHHUKA, O
MepecedeHN: MeIMaH TPEyrojibHUKA,
O MIPOITOPIIMOHAIBHBIX OTPE3KaxX B
MPSIMOYTOJIBHOM TPEYTOJIbHHKE;
00BSACHSTH, UTO TAKOE METO/I
mooOwus B 33/1auax Ha TIOCTPOCHHUE,
Y TIPUBOJIUTH MPUMEPHI IIPUMEHEHUS
3TOr0 METO0]1a; OOBICHATh, Kak
MOKHO HCIIOJIb30BaTh CBOMCTBA
MOI0OHBIX TPEYTOJIHLHUKOB B
W3MEPUTENIBHBIX padoTax Ha




MECTHOCTH; OOBSICHITh, KaK BBECTH
IMOHATUE TTOO0US ISt
MIPOU3BOJILHBIX (DUTYP;
(hopMyIUpOBaTh ONPEEICHUS U
WJUTIOCTPUPOBATH MOHSATHS CUHYCA,
KOCHHYCa U TAaHT€HCa OCTPOTO yria
MIPSIMOYTOJIBHOTO TPEYTOJIBHUKA;
BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUIECKOE TOKIACCTBO U
3HAauYeHUs CHHYCa, KOCUHYCAa U
Ta"reHca s yriaoB 30°, 45°, 60°;
peliaTh 3aa4u, CBSI3aHHbBIE C
moA00reM TPEYTOJIbHUKOB, IS
BBIYHCIICHHS 3HAYCHUI
TPUTOHOMETPUIECKUX (HYHKIIUHA
HCIOJIb30BaTh KOMITLIOTEPHBIE
IPOTrpaMMBbI

I'nmaBa VIII. OkpyxkHOCTH 17
12 KacarenpHas x 34 Uccnenosats B3auMHOE
3 OKPY>KHOCTH 3 pacroioKeHue IpsiMoit 1
4 LleHTpanbHbIE U 4 OKPY)KHOCTH; (hOPMYITHUPOBATh
BIIUCAHHEIE YIJIBI 2 OIIpeJIeJICHUE KAacaTeIbHOH K
UYeTsipe 3aMeyaTesibHbIe 1 OKPY)KHOCTH; (hOPMYITHUPOBATh U

TOYKHU TPEYroJbHUKA
Brmcannas n onrcanHas
OKPY>KHOCTH

Penrenue 3anau

KonrponsHast padora Ne
5

JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBE
KacaTeJbHOU, O TPU3HAKE
KacaTeJIbHOMU, 00 OTpe3Kax
KacaTelbHbIX, IPOBEIEHHBIX U3
OJTHOW TOYKH; POPMYIUPOBATH
MOHSTHSI LIEHTPAJIHOTO YIJia U
IpalyCHOM MEpbI IYT'H OKPY>KHOCTH;
(dbopMynupoBaTh U JOKa3bIBAThH
TEOPEMBI: O BIUCAaHHOM YTJIE, O
MIPOU3BEACHUN OTPE3KOB
[IEPECEKAIOIINXCS XOPI;
(dbopMynupoBaTh U JOKa3bIBATh
TEOPEMBI, CBA3aHHBIE C
3aMeyaTesbHBIMU TOUKaMHU
TPEyroJIbHUKa: 0 OMCCEKTpHCe yriia
U, KaK CJe/ICTBUE, O NIePECeUCHUH
OMCCEKTPUC TPEYTOIbHHKA; O
CepeMHHOM MEPIEeHIUKYIIAPE K
OTpE3KY U, KaK CJIEJICTBUE, O
NepeceyeHn  CepeIMHHbBIX
MEePIEHIUKYISIPOB K CTOPOHAM
TPEYTroJbHUKA; O IEPECeUCHU
BBICOT TPEYTOJIbHUKA;
(dbopMynpoBaTh ONpeaeICHUS
OKPY>KHOCTEH, BIIMCAHHOM B
MHOTOYT'OJIbHUK U OTIHMCAHHOM OKOJIO
MHOTOYTOJBHUKA; (HOPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMBI: 00
OKPY>KHOCTH, BIIICAHHOU B




TPEYTOJIbHUK; 00 OKPYKHOCTH,
OIMCAaHHOM OKOJIO TPEYTOJIbHUKA; O
CBOICTBE CTOPOH ONHUCAaHHOTO
YETBIPEXYTOJIBHUKA; O CBOMCTBE
YIJI0B BIIUCAHHOTO
4eThIPEXYTOJIbHUKA; PEIIATh 3a1a4H
Ha BBIYMCIIEHUE, 10KA3aTeIbCTBO U
IIOCTPOECHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIMCAHHBIMU U
ONHMCAaHHBIMH TPEYrOJIbHUKAMU U
YeThIPEXYTrOJbHIUKAMU; UCCIIE0BATh
CBOMCTBa KOH(pUTYpaLuii,
CBSI3aHHBIX C OKPY’KHOCTBIO, C
IIOMOUIbIO0 KOMIIBIOTEPHBIX

IPOrpaMm
IloBTOopenue. Pemienue 3agau 4
9 kJy1acc
Homep Coneprkanue mMarepuana KonuuectBo XapakTeprucThKa
naparpada 4acoB OCHOBHBIX BUJIOB
NEeSITEIIbHOCTH
y4eHUKa (Ha
YPOBHE YUEOHBIX
NENCTBUI)
[ToBTOpEHME Kypca reomeTpuu § Kiacca 2
I'naBa IX. BekTopsl 12 DopmyIIMpOBaTh ONPEACIEHUS U
123 [TonsTHe BexTOpa 2 WIUTIOCTPUPOBATH MOHATHS BEKTOPA,
CiioKeHHUE U BEIYATAHHE 4 €ro JUTUHBI, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB 5 BEKTOPOB; MOTUBUPOBATH BBEJICHHE
YMHOKEHHE BEKTOpa Ha YHCJIO. 1 MOHATUM U ACUCTBUN, CBA3aHHBIX C
[IpumeHeHre BEKTOPOB K BEKTOPAMHU, COOTBETCTBYIOIIUMHU
PELIEHHUIO 3a/1a4 pUMepaMu, OTHOCSIIIUMUCS K
KonTponpHas padorta Ne 1 (U3UYECKUM BEeKTOPHBIM BEIMYHHAM;
MPUMEHSITh BEKTOPBI U ACUCTBUS HAJ
HUMU MPU PEIICHUN T€OMETPUIECKHIX
3ama4y
I'nmaBa X. Meton koopauHat 10 OOBACHATH U WILTIOCTPUPOBATH
12 Koopaunatsl BekTopa 2 MOHATHS MPAMOYTOJIbHON CUCTEMBI
3 Ipocreiimue 3axa4yn B 3 KOOpAMHAT, KOOPAMHAT TOUYKH U
KOOpauHaTax 311 KOOpAWHAT BEKTOPA; BEIBOOAUTE U
VYpaBHEHHUS OKPYKHOCTH 1 MCIIOJIB30BATh MPU PEILICHUH 3a/1a4
npsIMOi (bopMyIbl KOOPIMHAT CEPEIUHBI
Pemienue 3amau OTpe3Ka, JUIMHbI BEKTOPA, PACCTOSHUS
Kontponbras padota Ne 2 MEXAY ABYMsS TOUYKaMH, yPaBHCHUSA
OKPY>KHOCTH U TIPSIMO
I'naBa XI. CooTHOmEHNSsI MeK1Y CTOPOHAMM 14 @opMynMpOBATH U WIITOCTPUPOBATH
U yIJ1aMu Tpeyrojbauka. CrajJsipHoe onpeJieJICHUsl CUHYyca, KOCUHYCa,
Npou3Be/ieHHe BEeKTOPOB TaHTeHCa U KOTaHreHca yriioB ot 0 1o
1 CuHYyC, KOCHHYC, TAHTEHC, 3 180°; BEIBOAUTL OCHOBHOE
2 KOTaHI'€HC yriia 6 TPUTOHOMETPHUECKOE TOXKIECTBO U
CooTHOIICHUS MEXTY 3 (dhopMyITbI IPUBEICHHS;
CTOPOHAMH U YIJIaMH 1 (bopMyIUPOBATh U JOKA3bIBAThH




TpeyrojbHUKa

CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

Pemenue 3agau
Kontponbnas padota Ne 3

TEOPEMBI CHHYCOB H KOCUHYCOB,
MPUMEHSTh UX TPU PEIICHUH
TPEYrOJILHUKOB; OOBSCHSITh, KaK
UCTIOJIE3YIOTCSI TPUTOHOMETPUIECKUE
(bopMyJIBI B UI3MEPHUTENBHBIX padoTax
Ha MECTHOCTH; (OPMYITHUPOBATH
OTIPENIEIICHUS YTJIa MKy BEKTOPaMHU
U CKaJSIPHOTO MPOHU3BEICHIS
BEKTOPOB; BEIBOJTUTH (hopMyITy
CKaJISIPHOTO TIPOU3BENICHUS Yepes
KOOPJIMWHATHI BEKTOPOB;
dbopMynupoBaTh 1 000CHOBHIBAThH
YTBEPIKICHHUE O CBOMCTBAX CKAJISIPHOT(
MIPOU3BEICHUS; UCTIOB30BAThH
CKaJISIPHOE TIPOM3BE/ICHUE BEKTOPOB
IIPU PEIICHUU 3329

I'nasa XII. /I1uHAa OKPYKHOCTH U IJIOIIAAb 12 DopmMyIHUPOBATH ONPEACICHUE
Kpyra MPaBHWJIBHOTO MHOTOYTOJIbHUKA;
12 [IpaBunpHBIE MHOTOYTOJIBHUKH 4 (GopMyIMpOBaTE U JOKa3bIBATH
Jmunaa OKPY>KHOCTH W TUIOIIAAb 4 TCOPEMBI 00 OKPYXHOCTSIX, OIMMCaHHOL}
Kpyra 31 OKOJIO IPaBUIILHOTO MHOTOYTOJIbHUKA
Penrenue 3amau 1 BIIMCAHHOU B HETO; BHIBOAUTH U
KonTponsHas padora Ne 4 MICIIOJIb30BaTh (YOPMYJIBI UL
BBIYMCJICHHUS TUIOLIAIA PABUIBHOTO
MHOTOYTOJIbHHUKA, €r0 CTOPOHBI U
painyca BOMCAHHON OKPYKHOCTH;
peliaTh 3aJ1a4u Ha MOCTPOCHUE
MIPAaBUWIbHBIX MHOTOYTOJIBHUKOB;
OOBSICHATH OHSATHS JJIHHBI -
OKPY>KHOCTH U IUTOLIAAU Kpyra;
BBIBOAUTH (DOPMYJIBI JJIs1 BEIYUCIICHUS
JUTMHBI OKPY>KHOCTH Y JIMHBI AYTH,
TJIOMIAAN KPyTa U IUIOMIAIA KPYTOBOIC
CEKTOpa; MPUMEHSTH 3TH (POPMYIIBI
MIpU PEUICHUH 3a]a4
I'nasa XIII. JIBu:keHus 6 OOBACHATD, YTO TAKOE OTOOpAKEHUE
12 IlonaTue aBMXXEHUS 2 IIOCKOCTH Ha ce0sl M B KAKOM ciry4yae
HapanneanHﬁ MEPEHOC U 2 OHO Ha3bIBACTCA ABUKCHHUEM
IOBOPOT 2 IJIOCKOCTH; OOBSACHATD, YTO TaKOE
Penrenue 3anau 1 0CEBasi CUMMETpPH, LICHTpaJIbHAaA

CUMMETPUS, TapaJUIeIbHBIA IEPEHOC U
MIOBOPOT; 0OOCHOBBIBATH, UTO ITH
OTOOpaXXeHHUsI TNIOCKOCTH Ha celst
SIBIISTFOTCSI

JIBUKCHISIMU; OOBSICHATH, KaKoBa
CBSI3b MEXIY JIBIKCHUSIMH U
HAJIOKCHHUSIMU; HIUTFOCTPUPOBATH
OCHOBHBIC BHIBI JBMKEHUI, B TOM
YHCIIE C TTOMOIIBI0 KOMITBIOTEPHBIX
porpaMMm

I'nasa XIV. HauanbHrle cBEAeHUS U3
CTEPEOMETPUH

OOBSCHATD, YTO TAKOE MHOTOTPaHHUK,
ero rpanu, péopa, BepIINHBI,




MHOrorpaHHuK"
Tena u moBepxHOCTH
BpallleHUs

N —

NN

JMaroHaIu, KaKoi MHOTOIrpaHHUK
Ha3bIBACTCS BBITYKJIBIM, YTO TAKOE N-
yrojipHasi Ipu3Ma, €€ OCHOBaHUs,
O0KOBBIE TpaHu U O0KOBEIE PEOpa,
Kakas IpU3Ma Ha3bIBAETCs NMPSIMOM U
KakKas HaKJIOHHOH, YTO TaKoe BBICOTA
IPU3MBI, KaKasl IpU3Ma Ha3bIBAETCS
napajuleIeuIeOM U Kakon
napaJJiesienuIe ] Ha3bIBaeTcs
OpSMOYTOJIBHBIM; (hOpMyITUpOBATH U
000CHOBBIBAaTh YTBEPHKIAECHUS O
CBOMCTBE JuaroHaien
napajJiesienunea 1 o KBajapare
JIMaroHa M MPSIMOYTOJIBHOTO
napaiesenunes1a; OObACHATh, YTO
Takoe 00bEM MHOTOTPAaHHHKA;
O0BSICHATH, KAKOM MHOTOI'PaHHUK
Ha3bIBACTCS MUPAMHUJION, YTO TAKOE
OCHOBaHHUE, BEPIINHA, OOKOBBIE I'PaHH.
O0KOBBIE pEOpa U BBICOTA MUPAMUJIHI,
Kakas MUpaMu/ia Ha3bIBaeTCsl
NpaBUIBHOM, YTO Takoe arnodema
NPaBUIBHON NUPaMUbl, OOBACHSTH,
KaKoe TEeJIO Ha3bIBACTCS LMIUHAPOM,
YTO TaKO€ €ro 0Ch, BBICOTA,
OCHOBAaHUs, paanyc, OOKOBast
IIOBEPXHOCTh, 00pa3yolue, pa3BEPTK:
OOKOBOI MOBEPXHOCTHU, KAKUMH
dbopMyIaMu BBEIPAKAOTCS 00BEM U
10 b OOKOBOM MOBEPXHOCTH
LWINHAPA; 0OBACHATH, KAKOE TEJI0
Ha3bIBAETCS] KOHYCOM, YTO TaKOE €To
0Cb, BBICOTA, OCHOBaHHE, OOKOBast
MIOBEPXHOCTh, 00pa3yroue, pa3BEPTK:
OOKOBOI TOBEPXHOCTHU, KAKUMHU
dopMynaMu BeIpakaroTCs 00bEM
KOHYyCa M TUIoaap O0KOBOMH
MOBEPXHOCTH; OOBSICHATH, KaKas
IIOBEPXHOCTh Ha3bIBaeTCs chepoit u
KaKoe TeJIO Ha3bIBACTCA [IaAPOM, UTO
TaKoe pagnyc u quaMeTp chepsl
(mapa), pacrio3HaBaTh Ha pUCYHKAxX
pU3My, apaienenunes, IMpamMuuLy,
WIMHAP, KOHYC, I1ap

IToBTOpenue. Pemenue 3aga4. Q6 akcuomax miiaHuMeTPUU

Hrorosast KOHTpoJbHAsA pabota Ne 5
8

Temamuueckoe njaanupoeanue.



7 KJi1acc

Ne mi/m Tema Kon-Bo
4acoB
1 HavanpHble reoMeTpHYECKE CBEECHUS 10
2 TpeyroabHUKH 17
3 [TapajutenpHbIe pMBbIE 13
4 COOTHOIIICHUS] MEXy CTOPOHAMH M yIIaMH TPEYroJIbHUKA 18
5 [ToBTopenue. Pemenne 3agay. ITOrosslii TecT. 10
UTOro 68
8 ki1ace
1 YeTlpexyroJbHUKU 14
2 ITmomans 14
3 ITo00HBIE TPEYTOIBHUKH 19
4 OKpy>KHOCTb 17
5 [ToBTOpEHME 4
UTOro 68
9 Kiace
1 IToBTOpEeHME Kypca 8 kiacca 2
2 BexTopsl 12
3 Merto KoopauHaT 10
4 CoOTHOIIEHNE MEXTy CTOPOHAMU U YTJIaMH TPEYTOJIbHUKA 14
5 JlnuHa OKpyKHOCTH Y IUTONIAJb Kpyra 12
6 JIBuxenue 6
7 HauanbHble cBEIEHUS U3 CTEPEOMETPUHI 4
8 [ToBropenue. Pemenne 3agau. Akcuomsl miaHumerpun. Mtorosas k.p. 8
UTOIro 68

KTII nnst 7-9 xmaccoB B OTAETBHBIX (paiiinax.




[IpunoxkeHnue Kk mporpamMme.
HopMbl OleHKH 3HAHUI, YMEHUI U HABBIKOB YYaIlUXCH 10 MaTeMaTHKe.

1. Ouenka nucbMeHHbIX KOHMPOJILHBIX PAOOM 0OYUAIOUWUXCA NO MAmEMamUKe.
OTBeT OLICHMBACTCSI OTMETKOM «5%», €CIIM:

paboTa BBIMOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHUX PACCYKICHUAX U 00OCHOBAHUH PEIICHUS HET MPOOEIIOB U OIMHOOK;
B PEIICHUH HET MaTEMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMUCKA,
KOTOpasi He SIBJISETCS CJIE/ICTBUEM HE3HAHUS WJIM HETIOHUMaHUsl y4eOHOro
MaTepuana).

Ot1MmeTKa «4» CTaBUTCS B CIEIYIOIMIMNX CIyqasx:

paboTa BBINOJIHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHHUS HEJJOCTATOUHBI
(ecnu ymeHue 000CHOBBIBATh PACCYKACHUS HE ABISIIOCH CHIEIMATBHBIM OOBEKTOM
IIPOBEPKN);

JIOIMYILIEHBI OJJHA OIIMOKA WM €CTh J1Ba — TPU HEJJ0UYETA B BBIKJIA/IKAX, PUCYHKAX,
yepTekax Win rpapukax (eciau 3TH BUIbI padOT He SBISUINCH CIIEUAIBHBIM 00BEKTOM
MIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

JOTyIIeHO 00Jiee OJHOM OIMMMOKM UK OoJiee IBYX — TPEX HEJI0UYETOB B BBIKJIAIKAX,
yepTekax Win rpadukax, Ho o0ydaronuiicst obiaanaer 00a3aTeIbHBIMI YMEHUSIMU 110
MPOBEPAEMOI TEME.

OTMeTKa «2» CTaBUTCH, €CIIN:

JOTYIIEHBI CYIIIECTBEHHBIC OMMUOKH, MOKa3aBIIKe, YTO 00yJaromuics He 00IanaeTr
0651- 3aTCJIbHBIMHA yMeHI/IHMI/I 110 HaHHOﬁ TEMEC B HOJIHOI>'I Mepe.

VYuurenb MOKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBINA OTBET HA BONPOC UJIM OPUTMHAIBHOE
PCeIICHUC 3a/1a4U, KOTOPLIC CBUACTCIBCTBYIOT O BBICOKOM MAaTCMATUYICCKOM Pa3BUTUHU
o0ydJaromerocs; 3a pemenne 0oyee CI0KHOW 3a/1aud WM OTBET Ha 00JIee CII0KHBINA BOIIPOC,
MPCAJIOKCHHBIC 06yqafomeMyc;1 JOIIOJIHUTCEIIbHO ITOCJIC BBIIIOJTHCHUA UM KaKI/IX-.HI/IGO APpyrux
3aJaHun.

2. OueHnKa ycmHbvlx 0meemoe 00y4auwuxca no mMamemamuke.

OTBeT OLICHUBAETCA OTMETKOM «5», €CIIN YUEHUK:

MIOJTHO PACKPBLI COACpKaHUE MaTepralia B 00beMe, PeTyCMOTPEHHOM IIPOrpaMMOid U
y4eOHUKOM;

H3JI0XKUWJI MaTCpUAJl TPAMOTHBIM A3BIKOM, TOYHO UCIIOJIB3YS MATCMATHUYCCKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONIPECIICHHOMN JIOTHIECKOH MOCIIeI0BAaTeILHOCTH,
NPaBUJIBHO BBHIOIHUI PUCYHKH, YUEPTEXH, TPAPHUKH, COMYTCTBYIOIINE OTBETY;
NOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MTPHUMEPaMH, IIPUMCHSTH €€
B HOBOU CUTYyalllU IIPU BBIITOJHCHHUHU IMPAKTUYCCKOI'O 3aIaHUA;

IIPOIEMOHCTPHUPOBAJ 3HAHUE TEOPUH PaHEE U3YUCHHBIX COMMYTCTBYIOIIUX TEM,
c(OpPMUPOBAHHOCTh M YCTOWYMBOCTD UCIIOJIB3YEMBIX TIPU OTBETEC YMEHHI U HABBIKOB;
0TBEYaJl CAMOCTOSITEIILHO, 0€3 HABOSIINX BOIPOCOB YUUTEJIS;

BO3MOJHBI O/THA — ABC HCTOUYHOCTU ITPHU OCBCHICHUC BTOPOCTCIICHHLIX BOIIPOCOB UJIK B
BBIKJIAJIKaX, KOTOPHIC YYSHHK JIETKO MCIIPABIII TIOCIIC 3aMEUaHHS] YIUTEIIS.

OTBET OLICHUBAETCSI OTMETKOM «4», eCIIu:

YIIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUAM Ha OLEHKY «5», HO IIPU TOM UMEET OJUH
U3 HEJJOCTATKOB: B U3JIOKEHUH JOMYIICHBI HEOOIbIIINE IPOOEITBI, HE NCKA3UBIIIEE
MaTeMaTU4YeCKOe CojiepKaHue OTBETA; JONMYLIECHbI OJIUH — JIBa HEJAOYETa MPH
OCBEIICHUH OCHOBHOT'O COJEPKaHMSI OTBETA, UCIPABIECHHBIE MOCIIE 3aMEUYaHUsI
YUUTENS;

JOTIYIIIEHBI oIrOKa uiu 06oiee ABYX HEJ0YETOB IIPH OCBEIICHUH BTOPOCTEIICHHBIX BO-
IIPOCOB WJIU B BBIKJIAJIKAX, JIETKO WCIIPABIICHHBIE [TOCIIE 3aMEUaHUs YUUTEs.

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasx:



e HEIOJIHO PACKPBITO COJEpKAaHUE MaTepralia (CoJepKaHue H3I0KEHO (hparMeHTapHO,
HE BCerja Mnocjie10BaTeNIbHO), HO MOKa3aHo olliee MoHMMaHue BOIpoca U
MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIE ISl YCBOCHHUS POTPAMMHOI0
MaTepuaia (onpezenensl « TpeboBaHUSIMH K MATEMaTUYECKON MOATOTOBKE
YUYaIIUXCs» B HACTOSIIIEH MPOrpaMMe 1o MaTEMATHUKE);

e MMEJHUCH 3aTPYAHEHHUS WIH TOMYIIEHBI OLIMOKHU B ONpeIeICHUN MaTeMaTHYEeCKON
TEPMUHOJIOTUH, YepPTEkKaxX, BHIKIIAJIKAX, UCIIPABICHHBIE MTOCIIE HECKOIBKUX
HABOJAIIUX BOIIPOCOB YUH TEJIS;

e YYEHHUK HE CIPABUIICA C IPUMEHEHUEM TE€OPUHU B HOBOM CUTYAIlMU MPHU BHIIOJHEHUN
MPAKTUYECKOTO 3aJaHusl, HO BBIMIOJTHUI 3aJJaHUs 00513aTEIbHOTO YPOBHS CII0XKHOCTH
10 JaHHOI TeMe;

e TIPH JAOCTATOYHOM 3HAHUU TEOPETHUUYECKOTO MaTepuaa BhISIBJICHA HEJJOCTaTOUHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OT1MeTKa «2» CTaBUTCS B CIEIYIOIIMUX CIyqasx:

e HE PACKPBITO OCHOBHOE COJepKaHHe YIeOHOTO MaTepuaa;

e OOHapyXEHO HE3HAHWE YUYEHUKOM OOJIBIICH UM HanOoJiee BAKHON YacTH y4eOHOTO
MaTepuana;

e JIOMYIICHBI OIIMOKYU B ONpEIETICHUH MMOHSATHI, IPH UCTIONIb30BAaHUHM MaTEMaTHUECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YePTEKaxX WU IpaduKax, B BRIKIAAKAX, KOTOPBIC HE
UCIPABJIEHBI MTOCJIE HECKOJIIBKUX HABOJAAIIUX BOIPOCOB YUUTEIIS.

3.00wan knaccugpurkayus ouwiuooK.

[Tpu onieHKe 3HaHUM, YMEHUI 1 HaBBIKOB yUaIlIUXCS CIIEAYeT YYUTHIBATh BCE OIINOKU
(rpyOble U HETPYOBIC) M HETOUETHI.

3.1. I'pyObIMU CUMTAIOTCS OIIMOKHU: HE3HAHHUE ONPECIICHHUs] OCHOBHBIX MOHSTHH, 3aKOHOB,
MIPaBHJI, OCHOBHBIX TOJIOKEHUI TeOpHH, He3HAHUE POPMYII, OOIIECTIPUHATHIX CHMBOJIOB
0003HaYeHM BETMYMH, €MHULl UX U3MEPEHUs; He3HaHUE HAMMEHOBAaHUHN €IUHUIL
MU3MEPEHMSI; HEYMEHHE BBIICUTh B OTBETE TVIABHOE; HEYMEHUE MPUMEHSTh 3HAHUS,
QITOPUTMBI JUIsl PEIICHUS 3a/1a4; HEyMEHHE JIeJaTh BHIBOABI M 0000IICHNS; HEyMEHHE YUTATh
U CTPOUTH rpauiKu; HEYMEHUE TOJIH30BATHCS MIEPBOMCTOYHUKAMU, YICOHUKOM U
CIPaBOYHHKAMU; IOTEPS] KOPHS WIIM COXpPaHEHHE MOCTOPOHHET0 KOpHS; oTOpachiBaHue 6e3
00BsICHEHUH 0HOTO U3 HUX; 60 paBHO3HAYHBIE UM OMIMOKH; BHIYMCIUTEIBHBIC OMIHMOKH, €CITH
OHM HE SBJISIOTCS OMUCKOM; Torrmueckue omuoku. 3.2. K HerpyObIM ommOKkam cieayer
OTHECTHU: HETOYHOCTh (DOPMYIIUPOBOK, OTIPEICIICHN, TOHATUH, TEOPHIiA, BRI3BAHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIEMOT0 OHATHS UM 3aMEHON OJTHOTO -
JBYX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMH; HETOUHOCThH Irpadrika; HepallmOHAIBHBIA METOT
pelIeHys 3a/1a4y UM HeIOCTaTOYHO MPOAYMaHHbBIN IUIaH OTBETa (HapyIIeHHUE JOTHKH,
MOIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH ); HEPALIMOHAIbHBIE METObI
paboTHI CO CTIPABOYHOM W IPYrOW INTEpaTypOi; HEYMEHHUE PeIIaTh 3aa91, BHITOTHITh
3a/1aHus B 00IIeM BH/IC.

3.3. HegoueTamMu sIBISIOTCS: HepaIlMOHAIBHBIC TPUEMBI BBIYUCIICHUHN U TIPEOOpa30BaHuUl;
HeOpe)KHOE BBIMOJIHEHHE 3aIUCeH, YepTexkel, cxeM, rpadukoB.



