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IosicanTeIbHASA 3anUCKA.
OBnaseHne y4yalmiMMHUCs CHUCTEMOW I'€OMETPHYECKUX 3HAHWM M yMEHHH HE0OX0JMMO B
IIOBCEIHEBHOM KU3HU /1711 U3YUEHUS CMEXHBIX JIUCLUIUIMH U NPOJI0JKEHUS 00pa30oBaHMUsL.

[IpakTyeckass 3HAYMMOCTh IIKOJIBHOIO Kypca TIE€OMETpUM OO0YCJIOBJIEHA TEM, UTO €€
00BEKTOM  SABJISAIOTCA MNPOCTPAHCTBEHHBIE (OPMBI M  KOJMYECTBEHHBIE OTHOIICHUS
JEWCTBUTEIBHOTO MHUpa. [ eomMeTprueckasi MOAroTOBKa HEOOX0AMMa Uil TOHUMAHHS TIPHHIAIIOB
YCTPOMCTBA M HCIIOJIb30BaHUSI COBPEMEHHOM TEXHUKH, BOCHPHATUS HAYYHBIX M TEXHUYECKUX
MOHATUM W ujed. Maremartuka sBIISETCS SI3bIKOM Hayku M TeXHUKH. C €€ MOoMOIbI0 Moje-
JIMPYIOTCS Y U3Y4arOTCs SIBJICHUS U IIPOLIECCHI, IIPOUCXOSIINE B IIPUPOJIE.

['eomerpus sBisieTcs OJHUM W3 OMOPHBIX INPEIMETOB OCHOBHOM IIKOJIBL: OHA 00ECHEUMBACT
W3y4eHHE JpYrMX JUCHUIUIMH. B mepByro odepenp O3TO OTHOCHTCA K IpeaMeTaM
€CTECTBEHHOHAYYHOI'O IMKJIa, B YAaCTHOCTU K ¢u3uke. Pa3BUTHE JIOTMYECKOTO MBINIJICHUS
yyaluxcs Ipu 00yd4eHUH TeOMETPUM CIIOCOOCTBYET TAKXKE YCBOSHUIO IMPEIMETOB I'YMAHUTAPHOIO
nukia. [lpaktuueckue ymMeHHs U HaBbIKM T€OMETPUYECKOTO XapaKTepa HeOOXOUMBbI ISl TPYAOBOM
NEeATEIbHOCTH U MPO(eCCHOHATBHON MOATOTOBKH ITKOJILHUKOB.

PasButne y ywamuxcs MNpaBWIBHBIX INPEJICTABICHUH O CYIIHOCTH M IIPOMCXOKICHUU
reOMETPUYECKHX a0CTpaKIMi, COOTHOIIEHHUH DPEaJbHOr0 M MJICAIbHOTO, XapaKTepe OTpaKeHUs
MAaTE€MaTHYECKOM HAayKOU SIBIEHUHI W IMPOILIECCOB PEATbHOTO MHUPA, MECTE T'€OMETPUN B CUCTEME
HayK U pOJIM MaTeMaTu4ecKoro MOJEIUPOBaHMS B HAYYHOM MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(OpPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHMS YUYalMXCs, a Takke (OPMUPOBAHUIO KayeCcTB
MBIIIUIEHHSI, HEOOXOJUMBIX JIIs afjalTallii B COBPEMEHHOM HH()OPMaLlMOHHOM OOIIECTBE.

TpeOys OT yyaluxcsi yMCTBEHHBIX U BOJIEBBIX YCUJIMIA, KOHIIEHTpAIlUM BHUMaHUS, aKTUBHOCTU
Pa3BUTOrO BOOOPAXKEHMsI, FEOMETPUS Pa3BUBAECT HPABCTBEHHbIE YEPThI JINYHOCTH (HACTOHYUBOCTD,
LEJICYCTPEMIIEHHOCTb, ~ TBOPYECKYI0  aKTUBHOCTb,  CAMOCTOSITENIBHOCTb,  OTBETCTBEHHOCTD,
TPYI0OII00HE, TUCLMIUIMHY U KPUTUYHOCTD MBIIIJICHHS) U YMEHUE apryMEHTHPOBAHO OTCTAauBaTh
CBOM B3IVISI/IbI M YOEXKICHUS, a TAKAKE CIIOCOOHOCTB TPUHUMATh CAMOCTOSITENIbHbIE PEILICHHUS.

I'eomeTpust CyIIECTBEHHO PACIIMPSAECT KPYro30p Y4YaIlMXCs, 3HAKOMSA HX C HMHIYKOUEH U
JNEeNyKIMeH, o0OOIMIeHneM | KOHKpETH3alluel, aHallu30M W CHHTE30M, KilacCHpUKAIHMEH Hu
cucreMaTu3anuell, abctparupoBaHueM, aHajJorued. AKTUBHOE MCIIOJIb30BaHHME 3aJad Ha BCEX
JTanax yuyeOHOro Mpolecca pa3BUBAET TBOPUECKHUE CIIOCOOHOCTH IIKOIBHUKOB.

IIpu oOyuenun reomerpun (OPMHUPYIOTCS yMEHHMS W HAaBBIKM YMCTBEHHOIO Tpyla —
IUTAHUPOBAHUE CBOEH PabOThl, HOMCK pallMOHAIBHBIX yTeH €€ BBINOJHEHMS, KPUTHUECKasl OL[EHKa
pe3yabpTaroB. B mporecce oOyueHUs: reOMETPHH IIKOJbHUKHM JOJDKHBI HayYUThCSl M3JIaraTb CBOU
MBICII SICHO U MCUEPIBIBAOLIE, TAKOHUYHO U EMKO, IPHOOPECTH HABBIKK YETKOT'0, aKKypaTHOTO U
IPaMOTHOT'O BBIIIOJHEHHSI MAaTEMAaTUUYECKUX 3aIIUCEH.

Baxueiell 3agadeil IIKOJIBHOTO Kypca TE€OMETPUM SBISIETCS PA3BUTUE JIOTMUYECKOTO
MbIIUIeHUsT ydammxcs. CamMu OOBEKThl T€OMETPHUYECKMX YMO3AaKIIOYEHWH M IPUHATHIE B
F€OMETPUM MpaBuUia UX KOHCTPYMPOBAHUS  CIIOCOOCTBYIOT — (OPMHMPOBAHHIO  YMEHHH
O00OCHOBBIBaTb U JIOKA3bIBaTh CY)KJICHUS, NPUBOAUTH UETKHE ONpENeNCHUs, pPa3BUBAIOT
JIOTMYECKYI0 MHTYHUIIMIO, KPAaTKO U HAarJIAHO BCKPBIBAIOT MEXaHU3M JIOTUYECKUX IIOCTPOCHUN U
ydaT MX TNpUMEHEHHI0. TeM caMmbIM TeoMeTpHs 3aHMMaeT Beyllee MecTO B (OPMHPOBAHUU
Hay4YHO-T€OPETUYECKOTO MBIIIJIEHHS IIKOJIbHUKOB.

PackpbiBass BHYTPEHHIOIO TapMOHHMIO MaTeMaTWKH, (OPMHUpYS MOHHUMaHHME KpacoThl H
U3SIIECTBA MaTeMaTUYECKUX PacCyXkJIeHUH, CIOCOOCTBYSI BOCIPUSATHIO T'€OMETPHUYECKUX (HopM,
YCBOEHUIO IIOHATHS CHMMETPUHM, TE€OMETPHs BHOCUT 3HAUUTCIIBHBIM BKJIAZ B JCTETHYECKOE
BoclUTaHue ywamuxcs. EE€ u3yueHue pa3BUBaeT BOOOpaKEHHE IIKOJIBHHUKOB, CYIIECTBEHHO
o0oraiaeT 1 pa3BUBAET UX MIPOCTPAHCTBEHHBIE MTPECTABICHUSI.

Konuenuus nporpamMmel.
I'maBHO# 1eNMBI0 00pa30BaHUs SBISETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHON JTUYHOCTH Y-
TeM BKJIIOUEHHS €r0 B pPAa3IH4Hbe BUABI IICHHOCTHON YeIOBEUECKON MeaTeNbHOCTH: Yyueda,



MO3HAHUS, KOMMYHHKAIUS, TPOQPEeCCHOHATBLHO-TPYIOBOKH BBIOOpP, JIHMYHOCTHOE CaMOpPa3BUTHE,
HCHHOCTHBIC OpPHUCHTALIMH, IMOUCK CMBICIIOB JKHU3HCACATCIbHOCTU. C »1ux HOSI/H_[I/Iﬁ o6yquHe
paccMaTpUBAeTCsl Kak IPOLECC OBJAJCHHS HE TOJIBKO ONPENEIICHHOW CYyMMOW 3HAHUW U
CHCTEMOM COOTBCTCTBYHOIIUX YMGHI/If/’I U HAaBBIKOB, HO MW KaK IpOHECC OBJIAJACHUA
KOMIICTCHIUSMU.

Pabouas mporpamma ydeOHoro npeamera «l eomerpust. 7-9 kimaccy cocTaBiieHa HA OCHOBAaHUHU
CIIEAYIOIIUX HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB!
1.®enepanbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHIAPTa OCHOBHOTO 00IIET0o
obpa3oBanus / MunucrepcTBo oopazoBanus u Hayku PD. — M.: [Ipocsemienne, 2011
(Cranmaptsl Broporo nokosenusi). [Ipukas MunucrepcrBa oOpazoBanus u Hayku PO ot
17.12.2010 Ne 1897.
2.®dyHIaMeHTalbHOTO sifjpa conepkanus oOmero oopasosanus /Ilon pex. B.B. Kosnosa, A.M.
Konnakoa. M.: [IpocBemienue, 2011.
3.®enepanbHoro 3akoHa PO "O6 o6pazoBanuu B Poccuiickoit deneparmu Ne 273-D3.
4.CanllnHa 2.4.2.2821-10.
5.0cHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus ot 28.08.2015.
6.PabGoueii mporpammbl k yueOHuky JI.C. Artanacsna, B.®. Byry3oBa. u ap. 7-9 kiacchl:
yueOHOe mocobue asi olmieoOpazoBarenbHbIX opranusanmit/B.d.byry3os. M.: [IpocBenienue,
2016.
7. Paboueit mporpammel no reometpun k YMK JI.C. Aranacsna, B.®. Byry3oBa. 7-9 kmacchl
/CocraButens ['.J11.Macnakosa. M.: Bako, 2014.

OO0Opa3oBaHue B COBPEMEHHBIX YCIOBHUSX TMPHU3BAaHO oOecrnednuTh (PYHKIIMOHATBHYIO
IPaMOTHOCTh U COLMAJBHYIO aJalTaluio OOydaloUuXcs Ha OCHOBE NPUOOPETEHHUS HMHU
KOMITETEHTHOCTHOTO OIIbITa B cepe ydeHHUs, MOo3HaAHUs, MPoheCCHOHATLHO-TPYI0BOTO BHIOOPA,
JUYHOCTHOTO  Pa3BUTHA, ILIEHHOCTHBIX  OpPHUEHTAIlMM U  CMBICIOTBOpYECTBA.  DTO
npegonpeensieT HalmpaBJIeHHOCTh Lieied oOydeHus Ha QGOpMUPOBAHUE KOMIIETEHTHOM
JUYHOCTH, CIOCOOHOW K JKHU3HENESTENbHOCTH U CaMOOINpEAENeHHI0 B HHOOPMAIMOHHOM
oOriecTBe, SICHO MPEACTaBISIONIEH CBOM MOTEHIMAbHBIE BO3MOXKHOCTH, PECYPChl M CIIOCOOBI
peanu3alyu BbIOPAaHHOTO KU3HEHHOTO MTyTH.
esin 00yyeHUs1 reoMeTPUN:

® OBJIaJICHHE CUCTEMON FreOMETPUUECKUX 3HAHUI U yMEHUN, HEOOXOAUMBIX IS
MIPUMEHEHHUSI B IPAKTUYECKON ACSITETbHOCTU, U3YUEHUSI CMEXHBIX JUCIHILINH,
MIPOJIOJIKEHHSI 00pa30BaHUs;

® HHTEIUIEKTYalbHOE Pa3BUTHUE, POPMHUPOBAHNE KAUECTB JTUUHOCTH, HEOOXOTUMBIX
YeJI0BEKY JUIs MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE: ICHOCTh U TOYHOCTh
MBICJIA, KpUTUYHOCTh MBIIIJICHUS] U UHTYUIIUH, JIOTUYECKOE MBIIIJICHHUE, SJIEMEHTHI
AITOPUTMUYECKON KYIbTYPbI, IPOCTPAHCTBEHHBIX MPEICTABICHHI, CIIOCOOHOCTH K
MIPEOIONICHUIO TPYIHOCTEI;

e (dopMupOBaHUE MIPEICTABICHHI 00 UIESIX U METOJaX MAaTeMAaTUKH KaK YHUBEPCAIbHOTO
SI3bIKA HAYKU U TEXHUKU; CPEJCTBA MOJICTHUPOBAHHUS SIBJICHUN U MPOIIECCOB;

® BOCMHTaHUE KYyAbTYPHl JUYHOCTH, OTHOIICHHS K MAaTEMaTHUKE KaK K 4acTU
oOl1edenoBeuecKo KyabTyphl, TOHUMAHUS 3HAYUMOCTH MaTEMATUKH JIJIsl HAY4HO-
TEXHUUYECKOTO Mporpecca;

[IpenmonaraeTcst peann3oBaTh KOMIETEHTHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHBIH,
JeSITeNbHOCTHBIN TIOJIXOIbl, KOTOPBIE ONPEACISIIOT 3a4a4M O0yUCHHUS:

e TnpuoOpeTeHHE 3HAHUI U YMEHUH JJI UCTIONB30BaHUS B IPAKTHUECKOM NEATETHbHOCTH U
MTOBCETHEBHOM JKU3HH,

® OBJIAJICHHE CIIOCO0aMU MO3HABATEIHHOU, HHPOPMAIIMOHHO -KOMMYHUKATUBHOMN U
pedIIeKCHUBHOM IeATEIHHOCTH

® OCBOGHHE MO3HABATENHHOU, HHOPMAITMOHHON, KOMMYHUKATUBHOM, pedieKCUBHON



KOMIIETCHIIUSIMU;

® 0OCBOCHHE OOIIECKYIBTYPHOM, MPAKTUYECKON MaTEMaTHIECKON, COIUATBHO -THIHOCTHO N
KOMIIETEHIUSIMU, UTO [IPENAIO0JIAraeT:

- 00weKynbmypHyro komnemernmuocms (PopMHpOBaHHUE MPEJCTABICHUH 00 HUEAX U
METO0/IaX MaTeMaTUKH, O MaTEMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HayKH, CPEICTBE
MO/ICTTMPOBAHUS SIBIICHUH U TPOLIECCOB; (HOPMUPOBAHNE IOHUMAHHUS, YTO
reoMeTpruIecKre (GOpPMBI SBISIOTCS UACATU3UPOBAHHBIMU 00pa3aMu peabHbIX
00BEKTOB);

- NPAKMuyecKyro MamemamuyecKyio Komnemenmnocms (OBJIaJICHUE SI3bIKOM T'€OMETPUHU B
YCTHOM M MMCbMEHHOH opMe, FeOMETPUUECKUMHU 3HAaHUSMU U YMEHUSIMU,
HEOOXOAMMBIMU JJIs1 H3YYEHUS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX TUCIIUILINH,
OBJIAJICHUS MPAKTUYECKUMHU HaBbIKaMH MCIIOJIb30BAHUS F€OMETPHUUECKUX UHCTPYMEHTOB
U1 U300paxkeHus: GUryp, HaX0XKJIEHUS UX Pa3MEpOB);

- COYUATLHO-TUYHOCMHYIO KOMNemenmHocms (Pa3BUTHE JOTMUECKOTO MBIIIUICHHUS,
ITOPUTMUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHOT'O BOOOPAKEHUSI, HHTYUIMH, KOTOPbIE
HE0OXO0IMMBI JUIsl TPOJIOJIKEHUS! 00pa30BaHUs U JIsl CAMOCTOSITENIbHOM JIESTEIIbHOCTH;
(hopMHpOBaHHE YMEHUSI TPOBOIUTH ApIrYMEHTAIIMIO CBOETO BHIOOpA UITM X012 PELIeHUs
3a/1auM; BOCIIUTAHUE CPEACTBAMU MAaTEMATHKHU KYJIbTYphl TUYHOCTH Yepe3 3HAKOMCTBO C
UCTOpHUEN Tr€OMETPUH, 3BOTIOIUEN T€OMETPHUUECKUX HJIEH ).

Komnemenmuocmnutii no0xo0 onpenenser cieayrolue 0COOEHHOCTH MPEAbSBICHUS CollepikKa-
HUs 00pa30BaHWs: OHO TPEACTABICHO B BHJE TPEX TEMATUUYECKUX OJIOKOB, OOECIIEYMBAIOIIMX
¢dopmupoBaHue KomreTeHUUHd. B mepBoM Ojoke mnpeacTaBlieHbl OUAAKTUYECKHE €IWHULIBI,
o0OecreynBaroOlIe COBEPIIEHCTBOBAHWE TI'E€OMETPUUYECKHUX HaBbIKOB. Bo BTOpOoM -
JUAAKTUYECKUE €UHULBI, KOTOPBIE COJIEpkKAT CBEACHUS U3 HCTOPUU T'€OMETPUN. ITO COJIEpKAHNE
oOyueHus siBisieTcst 6a30i U1 pa3BUTHSI KOMMYHUKAaTHBHON KOMIETEHIIMHU yJamuxcs. B Tperbem
OJ10Ke TpeCTaBlIeHbl JUIAKTUYECKUE €UHUIIbI, OTpaXkKarolyue HHPOPMALMOHHYIO KOMIIETEHIIUIO
1 00€CTIeYNBAIOIINE Pa3BUTHE YUeOHO-TTI03HABATEILHON U pe(PIIEKCUBHON KOMIIETCHITHA.
[Tpunimmnel oT6opa colepKaHus CBA3aHbI C MPEEMCTBEHHOCTHIO 1ieNieil 00pa3oBaHusl Ha pa3iIvy-
HBIX CTYTEHSAX U YPOBHSIX 00yUEeHHSs, IOTUKON BHYTPUIIPEIMETHBIX CBSI3€H, a TAKXKE C BO3PACTHBIMU
0COOEHHOCTSIMU PA3BUTHS YUaAIHXCSI.
Juunocmnasn opuenmayusa o6pa3zoBaTEILHOTO NPOLIECCA BISIBIISICT IPUOPUTET BOCIUTATEIbHBIX U
pa3BuBaromux 1enei o0yueHus. CnocoOHOCTh yJaluxcsi TOHUMAaTh IPUYHUHBI U JIOTUKY
Pa3BUTHUS MAaTEMATUYECKUX IIPOLIECCOB OTKPHIBAET BOZMOKHOCTb JUIsl OCMBICIIEHHOT'O BOCIIPUSATHUS
BCEro Pa3HOO00pa3usi MUPOBO33PEHYECKUX, COLUOKYIIBTYPHBIX CUCTEM, CYIIECTBYIOLINX B
coBpeMeHHOM mupe. Cucrema yueOHbIX 3aHATHI MPU3BaHa CIIOCOOCTBOBATH PA3BUTHIO
JTUYHOCTHON caMOMICHTU(UKAIIUK, TYMAaHUTAPHON KYJIbTYpPHI IIKOJIBHUKOB, UX MPUOOLICHUIO K
€CTECTBEHHO-MaTEMaTUYECKOM KyJIbType, MOTUBALIUH K COLIMAJIbHOMY IO3HAHUIO U TBOPUYECTBY,
BOCIIUTAHUIO JINYHOCTHO U OOIIIECTBEHHO BOCTPEOOBAHHBIX Ka4eCTB, B TOM YHCIIE
IPaKJaHCTBEHHOCTH, TOJIEPAHTHOCTH.
JleamenvHocmHublii NOOX00 OTPAXKACT CTPATETUIO COBPEMEHHOM 00pa30BaTEIbLHOM MOTUTUKH:
HE0OXOAUMOCTh BOCIIMTAHHSA YEJIOBEKA U IPaKIaHNHA, HUHTETPUPOBAHHOTO B COBPEMEHHOE EMY
o0I1IeCTBO, HAILIEJIEHHOTO Ha COBEPIIEHCTBOBAaHME 3TOro oodmiectBa. CucreMa ypoKOB
COpPHEHTHPOBAHA HE CTOJIBKO Ha Mepeaavy «TOTOBBIX 3HaHUI», CKOJIBKO Ha (POPMHUPOBaHHE
aKTHUBHOM JIMYHOCTH, MOTUBHPOBAHHOM K caM000pa30BaHHI0, 00J1a1af0IIel 10CTaTOUHBIMU
HAaBBIKAMH U TICUXOJIOTUYECKIUMHU YCMAaHOBKaMH K CAMOCTOSITEIbHOMY MOUCKY, OTOOpY, aHAITU3y U
MCIOJIb30BaHHIO HH(POPMALIUU. DTO OMOKET BBIITYCKHUKY a/IaliTUPOBATHCS B MUPE, I7Ie 00beM
uH(pOpMaLUK PACTET B TEOMETPHUYECKOM POTPECCHH, T/ie CollabHast U MpodeccuoHanbHas
YCIIEUTHOCTH HAIPSIMYIO 3aBUCST OT MO3UTUBHOTO OTHOILIEHUS K HOBALMSIM, CAMOCTOSITEIbHOCTH
MBIILJIEHUS! © UHULIMATUBHOCTH, OT TOTOBHOCTHU IPOSIBIISITH TBOPUYECKHUI MOJIXO K JIENTy, UCKATh
HECTaHIapTHBIE CIOCOOBI peleHNs: TPOOJIeM, OT KOHCTPYKTHBHOTO B3aUMOJEUCTBUS C JIFOIbMH.
JlunakTruecKkast MOJiesib 00y4eHUs U MeJarornuecKue CpesiCTBa OTPAXKAI0T MOJICPHU3AIIUIO
OCHOB Y4eOHOTO0 Mpoliecca, UX MEePEOPUCHTALINIO Ha JOCTH)KEHUE KOHKPETHBIX Pe3yabTaToOB B



BUJIe C(HOPMUPOBAHHBIX YMEHHI U HABBIKOB YUaIIUXCsl, 000OIIEHHBIX CIIOCOOOB AEATEIBHOCTH.
®opMHpOBaHUE LIETOCTHBIX MPEACTABICHUI O TEOMETPUHN OyIET OCYIIECTBIATHCS B X0/
TBOPYECKOM ACATEIBHOCTU yYaIIUXCs HA OCHOBE JIMYHOCTHOT'O OCMBICIIEHUS T€OMETPUYECKUX
(baxTOB U SBJICHUI. 0COO0E BHUMAHUE yJIENISETCS MO3HABATEILHOW aKTUBHOCTH YYaIIUXCsl, HX
MOTHBHUPOBAHHOCTH K CAMOCTOSATEIBHON yueOHoi pabote. D10 mpeamnoaraer Bce 6osee
IIMPOKOE MCIIOJIb30BAaHIE HETPAJAUIIMOHHBIX (DOPM YPOKOB, BTOM YHCIIE METOAUKHU JCJIOBBIX U
POJIEBBIX UT'P, IPOOJIEMHBIX TUCKYCCHM, MEKIIPEIMETHBIX UHTETPUPOBAHHBIX YPOKOB UT. .

[Inanupyercs UCIOJIB30BaHUE CIIETYIOIIMX TEXHOJIOTUI B IIPETIOJaBaHUH IIpEAMETA!

® TEXHOJIOTUH ITOJIHOTO YCBOCHUS;
® TEXHOJOTUHM OOYyYEHHs Ha OCHOBE PEUICHHS 33]1ay;
® TEXHOJIOTUMU 00y4YEHMsI HA OCHOBE CXEMaTHUUECKUX U HOBBIX 3HAKOBBIX MOJIETIEH.

Jly1g ecTeCTBEHHO-MaTEMaTHYECKOT0 00pa30BaHus IPUOPUTETHBIM MOXKHO CUMTATh Pa3BUTHE
YMEHUN CaMOCTOSITENIbHO U MOTUBHPOBAHHO OPraHU30BBIBATH CBOIO IT03HABATENIBHYHO,
HCIO0JIb30BATh AJIEMEHTHI IPUUUHHO-CIIEACTBEHHOTO M CTPYKTYPHO- (DYHKIIMOHAJIBHOTO aHaIN3a,
OTIPEJIEIATh CYIIECTBEHHbIE XapaKTEPUCTUKN N3Yy4aeMOro 00beKTa, CaMOCTOSITENIbHO BEIOUPATh
KPUTEPUH I CPAaBHEHMSI, COMIOCTABIICHUS, OLIEHKU U Kilaccu(uKanuu 0ObeKTOB - B Iporpamme
9TO SBJISAETCS OCHOBOM JUIS LIEJICTIONaraHMmsl.

N3yuenue reometpun B 7-9 knaccax HalpaBJI€HO HA TOCTH)KEHHUE CIIETYIOIINX LEJIeH:

Hanpasnenue Komnierenuuu
pa3BUTHUSA

® DPA3BUTHUC JIOTHYCCKOT'O U KPUTHUICCKOTI'O MBIIIJICHUA, KYJIBTYPhI PEUH;
® BOCIIMTAaHHEC Ka4€CTB JIMYHOCTH, O6CCHC‘II/IBaIOH_[I/IX, YBaAXCHUE K
UCTUHC MW KPHUTHYCCKOI'O OTHOLICHHUA K COOCTBEHHBIM MU TY>XKUM

CYXICHUSM;
e (dopMHUpOBaHME Yy Y4YallUXCSl HMHTEJUIEKTYaJbHON YECTHOCTH U
JInaHocTHOE OOBEKTUBHOCTH, CIIOCOOHOCTH K  MPEOJOJCHUIO  MBICIUTENBbHBIX

CTEPEOTHIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIIBITa

¢ (GopMUpPOBAHHE KAYECTB MBIIICHUS, HEOOXOIUMBIX JJISl alaliTallid B
COBPEMEHHOM MH()OPMAIIMOHHOM OOILIECTBE;

® pa3BUTHE  MHTEpeca K  MaTeMaTH4YeCKOMY  TBOPYECTBY H
MaTEeMaTHYECKUX CIIOCOOHOCTEH

e dopMupoBaHue MpeAcTaBIeHUN 00 UAEAX U O METOAAX MaTeMaTHKH
Kak 00 yHUBEpCalbHOM f3bIKE HAyKdl M  TEXHUKHM, 4YacTu
o011e4yeIoBeueCcKO KyabTypbl;

e YMeHHME BHJETh MaTeMaTHUECKYIO 3aJauy B OKpYXAalolleM MHUDE,
UCMOJb30BaTh MaTeMaTHMUYECKHE CpEJICTBa HArJAAHOCTH (PUCYHKH,
MeranpeaMeTHOE | YepTeXH, CXEMbl) Ul WILTIOCTPALMH, UHTEPIPETALUH, apTyMEHTALlUY;

e OspiazieHue YMEHHEM JIOTUYECKH OOOCHOBBIBaTH TO, YTO MHOTHE
3aBHCUMOCTH, OOHApy)XEHHbIe IIyTeM PpPAaCCMOTPEHUS  OTIEIbHBIX
YaCTHBIX CIIy4aeB, UMEIOT 00lllee 3HaUeHUE U PaclpOCTPAHAIOTCS Ha BCE
¢Gurypel OmpeAeNeHHOro BHJA, U, KpPOME TOro, BbIpabaThIBaTh
HOTPeOHOCTh B JIOTHYECKOM 000CHOBAaHMHU 3aBUCUMOCTEM

e BrisBiaenue HpaKTquCKOﬁ 3HAUYUMOCTH HAYKH, €€ MHOFOO6pa3HBIX
HpI/IJ'IO)KeHI/Iﬁ B CMEXHBIX JUCIHHUIUIMHAX U IIOBCEIHEBHOM JI€SATEIHLHOCTU

h11{0)i (S5
[TpenmerHoe e Co3pganue byHngameHTa ans MaTEeMaTHYECKOTO pa3BuTHA,
(hopmupoBaHUs MEXaHU3MOB MBIIIJICHUS, XapaKTepHBIX JUIst

MaTeMaTUYECKOM eI TeIbHOCTH.




Ha ypoBHe ocHOBHOTO 00111€T0 00pa30BaHus 3a/1a4i y4eOHBIX 3aHATHI ONPEIEICHBI KaK
3aKpeIICHUE YMEHUH pa3JeliaTh IPOLECCh] Ha 3Tallbl, 3BE€HbS, BBIJIENIATh XapaKTEPHbIE
PUYMHHO-CIIEICTBEHHBIE CBSI3H, ONIPENIENIATh CTPYKTYPY OOBEKTa MO3HAHMS, 3HAYUMBIC
(GyHKIMOHATBHBIE CBSI3U U OTHOILLIEHUS MEX/y YaCTSIMH LIEJI0T0, CPABHUBATH, COTIOCTABJIATD,
KJI1accu(UIMPOBATh, PAHKHPOBATH OOBEKTHI 110 OJAHOMY HMJIM HECKOJIBKHM MPEI0KEHHBIM
OCHOBaHUSM, KpUTepusM. [IpuHiunuaibHoe 3HaueHUE B paMKax Kypca IpuoOpeTaeT yMeHue
pa3nuyath (haKkThl, MHEHHUS, I0OKA3aTEIbCTBA, TUIIOTE3bl, AaKCHOMBI

[Ipu BBINOJIHEHNU TBOPYECKUX pabOT (POPMUPYETCSI YMEHHUE ONIPENIENSTh aICKBATHbIE
crocoObI penieHns y4eOHOW 3ajaui Ha OCHOBE 3a/IaHHBIX AJITOPUTMOB, KOMOUHUPOBATh
U3BECTHBIE AJITOPUTMBI I€ATEIbHOCTU B CUTYaLUsIX, HE MPEANOJaraux CTaHAapTHOIO
MIPUMEHEHMSI OJJHOTO U3 HUX, MOTUBHPOBAHHO OTKA3bIBaThCs OT 00pasiia AeATeIbHOCTH, UCKATh
OpUTMHAJIbHBIE PELLIECHUSI.

VYyamuecs 107KHBI TPUOOPECTH YMEHHUS 110 GOPMUPOBAHUIO COOCTBEHHOTO alrOPUTMa
pelieHus Mo3HaBaTeNbHBIX, POPMYyTUPOBATh MPOOIEMY U LIETU CBOEH pabOThI, OTIPEIEIATh
a/IeKBaTHbIE CLIOCOOBI M METOAbI PELIEHMS 3a/1a4H, IPOTHO3UPOBATH OKUIAEMBIN PE3YyNIbTaT U
COTIOCTABJISTh €r0 ¢ COOCTBEHHBIMU F'€OMETPUYECKUMU 3HAHUSAMU. YUaluecs JOKHbI
HAy4YUTHCS MPEJCTABIATH PE3YAbTaThl MHAUBUAYAIBHON U IPYNIIOBON MMO3HABATEIBHOMN
NesITEeNIbHOCTH B JopMax KOHCIEKTa, pedepara, peleH3HH.

Ha ypokax ywammecss Moryr Oojiee yBEpPEeHHO OBJAJE€Th MOHOJIOTHYECKOM U
MAJIOTMYECKON peublo, YMEHHEM BCTYyNaTh B peyeBOe OOIIEeHHEe, yd4acTBOBaTh B JlMajiore
(moHMMAaTh TOYKY 3peHHsI coOecelHUKa, NMPU3HABaTh IMPaBO HA WHOE MHEHUE), NMPUBOIUTH
MpUMeEpbI, ToAOHpaTh apryMEHTHI, MepePpa3upoBaTh MbICIHb (OOBICHATh «UHBIMU CIOBAMUY),
(bopMyarpoBaTh BBIBOBI. [l peleHns O3HaBaTENbHBIX 1 KOMMYHHUKATHUBHBIX 3374 y4aIluMCs
Ipe/ylaraeTcs HUCMOoJIb30BaTh Pa3IMYHble MCTOYHMKUM HH(POpMAlMH, BKIIOYAs SHUUKIONEANH,
CIIOBapH, MHTEPHET-PECYpChl U Jpyrue Oa3bl JaHHBIX, B COOTBETCTBUM C KOMMYHHUKAaTHBHOM
3ajaueii, cepoil U cuTyauuen oOIIEHHs OCO3HAHHO BBIOMpATh BbIPA3UTEbHBIE CPEJICTBA SA3bIKA U
3HAKOBBIE CUCTEMBI (TEKCT, TaOJINIIa, CXeMa, ayTMOBU3YaATbHBIN PSIT U p.).

AKIEHTUPOBAaHHOE BHMMaHHE K MPOAYKTHBHbIM (opmaM y4eOHOH JeATeTbHOCTU
IIPEIOoJIaraeT aKkTYaIU3alUi0 UHGOPMAYUOHHOU KOMNEMEeHMHOCU ydyauuxcs: (HOPMUPOBaHHE
MPOCTENIINX HABBIKOB PaOOThI C HICTOYHUKAMHM, MaTepHaJIaMH.

bonbiiyto  3HaUMMOCTh OOpa30BaHMS COXPAHSCT  UHDOPMAYUOHHO-KOMMYHUKAMUBHAS
0esamenbHOCMb y4awuxcs, B paMKax KOTOPOW pa3BUBAIOTCS YMEHHS U HaBBIKM MOUCKA HY)KHOMH
nHGOpMalMK N0 33aJaHHON TeMe B MCTOYHHKAX Pa3IMYHOrO THIA, U3BJIECYEHHUS HEOOXOAMMOMN
uH(pOpMaLMY W3 UCTOYHUKOB, CO3JIaHHBIX B PA3IMYHbIX 3HAKOBBIX CHCTEMax (TEKCT, TaOJuIa,
rpaduk, IMarpamma, ayauoBU3YyallbHbIA psil U JIp.), IepeBoja UHGOPMALMU U3 OJAHOW 3HAKOBOM
CHCTEMBI B JIpYTyto (U3 TEKCTa B TaOJIHMIly, U3 ayJHMOBHU3YaJbHOIO psiia B TEKCT U Ap.), BeIOOpa
3HAKOBBIX CHCTEM aJIeKBaTHO IIO3HABATEIIbHOW M KOMMYHHMKATHBHOM CUTyallu, OTICIICHUS
OCHOBHOM MH(pOpPMAalMUd OT BTOPOCTENEHHOW, KPUTUYECKOI'O OLICHUBAHUS JOCTOBEPHOCTH
NOJIy4eHHOM MH(popMaLuy, nepeau cojepykaHus HHPOpMaLUU aJJeKBaTHO MOCTaBJICHHOW LEIH
(cxaTo, MOJHO, BHIOOPOYHO). Yualuecs JOJDKHbI yMEThb pa3BEpHYTO OOOCHOBBIBATH CYXKJICHHS,
JlaBaTh OINpeiesIeHHs], NMPHUBOAUTH JOKa3aTelIbCcTBA (B TOM 4YHCIIE OT HPOTUBHOIO), OOBACHITH
U3y4YCHHBIE TOJIOKEHUS HA CaMOCTOSITENIbHO IOJO0OpaHHBIX KOHKPETHBIX IpHUMeEpax, BIaJETh
OCHOBHBIMH BUJIaMH ITyOJIMYHBIX BBICTYIIEHUH (BBICKA3bIBAHUS, MOHOJIOT, TUCKYCCHS], TIOJIEMHKA),
clie/loBaTh STHUYECKUM HOpMaM U TpaBWiIaM BeJIeHMs auanora, aucmyrta. [Ipeamonaraercst yse-
PEHHOE HMCHOJIb30BAHUE YYAIIUMHCSA MYJIBTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOIUM
17151 00paboTKH, Mepeaayn, CUCTeMaTH3alul HHPOPMAIMK, cOo3/1aHus 0a3 JaHHBIX, NPe3eHTaLUH
PE3YyNbTAaTOB NO3HABATEIBHON U IIPAKTHUECKOM JIESITENBHOCTH.

CranmapT OpMEHTHPOBaH Ha BOCIUTAHHE IIKOJbHHKA-TpaXJaHMHA M TatpuoTa Poccuwy,
pa3BUTHE TyXOBHO-HPAaBCTBEHHOIO MHpA LIKOJbHHMKA, €r0 HALMOHAJIBHOI'O CAMOCO3HaHHS. DTU
MOJIOKEHUSI HAllUT OTpaXEHHE B COAEPXKaHWHM YpOKOB. B mporecce oOydyeHUst JAODKHO OBITh
copmrpoBaHO yMeHHE (HOPMYIMPOBATH CBOM MHPOBO33PEHUECKUE B3IJIAbI M HA 3TOW OCHOBE -



BOCIIMTAHHUA T'PAKIAHCTBCHHOCTH U IATPpUOTU3MA.

Cpoxu peajM3aluyu NPporpaMmbl:
ITporpamma paccunrtana Ha 3 roga (2020-2021, 2021-2022 u 2022-2023 y4eOHbIe TO/IbI).

O0mas xapakTepucTHKa Kypca reomeTpuu B 7-9 kiaccax

B kypce yclnOBHO MOXHO BBIICIUTH CIEIYIOLIME COAepKarelbHble JiHuM: «HarmaaHas
reomerpus»y,  «leomerpuueckue  ¢urype», «l3MepeHHe = reOMETPHYECKHX  BEJIHMUMHY,
«Koopmnats», «Bekropb», «JIoruka u MHOKeCTBa», «I'€OMETpUs B ICTOPHUYECKOM Pa3BUTHID.

Marepuan, otHocsuwmiics k JsuHMM «HarsgHas reomerpus» (37€MEHTHl  HArJISAHOM
CTEPEOMETPHH), CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUH YJalXCs B paMKax
W3Y4EHUS IITAHUMETPUH.

Conepxanue pazzaenoB «I'eomerpuueckue Gurypb» u «M3MepeHre reoMeTpruueckrix BETMUNH
HAlleJIEHO Ha TMOJIydeHHE KOHKPETHBIX 3HAaHUM O TreoMeTpuyeckod (urype Kak BakHeHiei
MaTeMaTH4ecko MOJeNU JUIsi OINHUCAHUS OKpyXkatomero mupa. Cucremarnyeckoe H3ydeHHe
CBOWCTB T€OMETPUYECKMX (QUIyp IMO3BOJIMT pa3BUTh JIOTHUYECKOE MBIIUIEHHE M TI0Ka3aTh
IIPUMEHEHWE JTUX CBOMCTB IPU PEIICHUH 337a4 BBIYMCIUTEIBHOIO M KOHCTPYKTHBHOIO
XapakTepa, a TAKXKe MPU PEIICHUH NTPAKTHYECKUX 3a/1a4.

Marepuain, OTHOCAIMKCA K coAepkareslbHbIM JHHUAM «KoopauHatey u «BekTopsl», B
3HAQUMTENbHON CTeneHu Hec€T B ce0e MEeXIpeIMEeTHble 3HaHUs, KOTOpble HaxOodsT
MIPUMEHEHHUE KAK B PA3JIMYHBIX MATEMATUYECKUX JUCHUIUIMHAX, TAK U B CMEKHBIX MpeIMETax.

OcoOeHHOCThIO JTMHUU «JIOTHKa M MHOKECTBa» SIBJISIETCS TO, YTO MPE/CTaBIECHHBIN 37eCh
MaTepuall MPEUMYIIECTBEHHO M3y4aeTcs IIPU PACCMOTPEHHMH PA3JIMYHBIX BOIIPOCOB Kypca.
CooTBercTBYIOIIMIM ~ MaTepuall  HALEJEH Ha  MaTeMaTH4eCcKOe  pasBUTHE  ydalIUXCH,
(GbopMHpOBaHUE Yy HUX YMEHUS TOYHO, CXKATO U SCHO M3JIaraTh MBICIHM B YCTHOH U MUCBMEHHOMN
peun.

Jluausa «l'eomeTprss B HMCTOPUYECKOM pa3BUTUM» IpeAHAa3HaueHa Uil (OPMUPOBAHUS
NPEACTABICHUA O TEOMETPUM KaK 4YacTH 4YeJIOBEUECKOM KyJbTYphl, Ui OOLIEro pa3BUTHUSA
IIKOJIbHUKOB, JJIs1 CO3JaHUs KyJIbTYPHO-MCTOPHUECKOH Ccpeibl 00yUeHHUSI.

ABTOpCKHe POrpaMMbl, HA OCHOBE KOTOPBIX pa3padorana padoyasi nporpamMmma.

1.Pabouas nmporpamma k yueoHuky JI.C. Atanacsna, B.®. byry3oBa. u np. 7-9 xiaccel: yueOHoe
nocobue 1151 oO1eodpazoBarenbHbIX opranu3anuii/ B.®.byry3os. M.: IIpocsemnienue, 2016.

2. Pabouas mporpamma no reometpun Kk YMK JI.C. Aranacsna, B.®. Bbyry3oBa. 7-9 kiaccer
/CoctaButeins I'.M.MacinakoBa. M.: Bako, 2014.

3.Paboune nporpammsel no yuebnukam JI.C. Artanacsna, B.®. byry3zoBa. u np. 7-9 knaccel. -
Bousrorpan: Yuurtens, 2012

Onucanne mecra y4e0HOro npeaMera B y4eOHOM ILIaHe.
YueOuslii npenmet «I'eomerpus. 7-9 kimacc» oTHOCUTCS K 00pa3oBaTeabHON o0nacTu
«Marematuka.
B yueOHOM miiaHe Ha M3ydeHUe reoMeTpHuH B 7-9 Kkiaccax OTBOIUTCs 68 4acoB U3 pacuera 2
9 B HEZIEJIO B TEYEHHE KaXJI0To rojia 00ydenus, Bcero 204 yaca.

Onucanue HEHHOCTHBIX OPHMEHTHPOB COACPKAHMS y4eOHOr0 mpeaMeTra.
MHorum oM B CBOEH KU3HU MIPUXOJNUTCS BBIINOIHATH JOCTATOYHO CJIOKHBIE PaCUEThl,
M0JIb30BaThCA OOIIECYTOTPEOUTEIBHOM BEIUNCIUTENEHOW TEXHUKON, HAXOUTh B CIIPABOYHUKAX
U TIPUMEHSTh HY)KHbIe (DOPMYJIbI, UCTIOIB30BATh MPAKTUYECKUE TPUEMBI T€OMETPHUECKUX
M3MEPEHUH U MOCTPOCHHM, YNTaTh HHPOPMALIUIO, IPEJICTABICHHYIO B BUE TaOJIMIL, AUarpamm,
rpaduKOB, MOHUMATh BEPOSATHOCTHBIN XapakTep CIydyailHbIX COOBITUM, COCTABIATH HECIIOXKHbIE
AJITOPUTMBI U JIp.



be3 KOHKpETHBIX MaTEMaTUUECKUX 3HAHUM 3aTpyJHEHO TIOHUMAaHHUE ITPUHILIMIIOB YCTPONCTBA U
HCII0JIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUSTHE HAyYHBIX 3HAHUI, BOCHPUATHE U
MHTEpHpEeTays pa3sHoOOpa3HOi COIMaTbHON, SKOHOMHUYECKOM, MTOJIUTUIECKON HH(pOpMAITUHL.
Taxum 06pa3oM, MpaKTHUECKas MOJIE3HOCTh MaTEMaTHKU 00YCIIOBJIEHA TEM, UTO €€ IMPEIMETOM
ABIISIOTCS (PYHIAMEHTAIbHBIE CTPYKTYPBI PEATbHOTO MUpPA: MIPOCTPAHCTBEHHBIEC ()OPMBI U
KOJIMYECTBEHHBIE OTHOLIEHMUS - OT IPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEJICTBEHHOM OIIbITE
JIIOJIEH, 10 TOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX Ul Pa3BUTHS HAyYHBIX U TEXHOJOTHYECKUX
naen.

be3 6a30Boil MaTeMaTHYeCKOH MOATOTOBKM HEBO3MOKHO JOCTHYD BHICOKOTO YPOBHS
o0pa3oBaHus, TaK KaK Bce OOJIbIIE CIEUAIBHOCTEH CBSI3aHO C HEMIOCPEICTBEHHBIM
IpUMEHEHHEM MaTeMaTHKH (IKOHOMUKA, OM3HEC, (PMHAHCHI, (PU3MKA, XUMHUS, TEXHUKA,
nH(popmaTrka, OMOJIOrHs, ICUXO0JOTUs U MHOTHE pyrue). CieoBaTebHO, pacIupseTcs: Kpyr
IIKOJIBHUKOB, U1 KOTOPBIX MaTeMaTHKa CTAHOBUTCA MPO(eCcCHOHAIBHO 3HAYUMbIM MPEIMETOM.

B coBpemenHOM 00111€CTBE BaKHBIM SBJIAETCS (POPMUPOBAHUE MATEMATHUECKOTO CTHIIS
MBIIIIJIEHUS, TPOSIBJISIONIETOCS B ONPEECIEHHBIX YMCTBEHHBIX HaBbIKaX.

B nporuecce maremaTuueckoil 1€ TEIBHOCTH B apceHall IPUEMOB U METOOB YEJIOBEYECKOTO
MBIIIIJIEHHUS] €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCSI MHIIYKIMS U IeAYKIIHs, 0000111eHne 1
KOHKpeTH3allusl, aHaJIu3 U CUHTE3, KJIacCUUKaIUs U CUCTeMaTu3alus, abcTparupoBaHue u
a”asiorust. C momo1uip0 00beKTOB MAaTEMATUYECKUX YMO3AKITIOUEHUH U TPaBUII UX
KOHCTPYHPOBAHHUS BCKPHIBAETCSI MEXAHU3M JIOTUYECKUX MTOCTPOEHH, BEIpa0aThIBAIOTCS YMEHHUS
(dbopMynupoBaTh, 000CHOBBIBATH U JI0KA3bIBATH CYXACHUS, TEM CAMbIM PAa3BUBAETCS JIOTUUYECKOE
MbllIeHHe. MaTemMaTHKe MPUHAAIEKUT Beylasi pojib B OPMUPOBAHUH AITOPUTMUYECKOTO
MBIIILJIEHHS], BOCIUTAHUM YMEHHUS JeHCTBOBATH 0 33/1aHHBIM aJITOPUTMaM U KOHCTPYHPOBATh
HOBBIE.

B xoxe permenus 3a1a4 0OCHOBHOM yueOHOM JEATEIIBHOCTH HAa yPOKaxX MaTEMaTUKH
pa3BUBAIOTCS TBOPYECKAs U IPUKJIaJHAsl CTOPOHBI MbIlUIeHUS. Vcnonp30BaHne B MaTeMaTuKe
HapsAy C €CTECTBEHHBIM HECKOJIbKUX MAaTEMAaTHUYECKUX S3bIKOB JJa€T BO3MOYKHOCTh pa3BUBATh Y
y4aluXxcsl TOYHYI0, SJKOHOMHYIO 1 HH(QOPMATUBHYIO YCTHYIO U IUCbMEHHYIO pedb, YMEHUE
oTOMpaTh HanboJiee MOAXOISIINE SI3bIKOBBIE (B YaCTHOCTH, CAMBOJIMUECKHE U rpadudIecKre)
CpeAcTBa.

MaremaTrueckoe 0Opa3oBaHuE BHOCUT CBOM BKJIaJ B (GOpMHpPOBaHUE OOMIEH KYJIbTYphl
yenoBeka. E€ Heo0X0AMMBIM KOMIIOHEHTOM $BJIsieTCs 001ee 3HAKOMCTBO C METOJaMU [TO3HAHUS
NeWCTBUTENLHOCTH, YTO BKJIFOUAET IOHUMaHUE JUaJeKTUUECKONW B3aUMOCBSI3M MaTeMAaTUKU U
JeWCTBUTENILHOCTH, IIPEJCTABICHUE O IIPEIMETE U METOJIe MaTEMAaTUKHU, €r0 OTINYUAX OT
METOJIOB €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTAX NPUMEHEHHS] MaTEMaTUKU JJIs
peleHys HaydHbIX U MPUKIAIHBIX 3a1a4.

N3yueHne MaTeMaTUKU CIOCOOCTBYET ICTETHUECKOMY BOCIIUTAHUIO YEJIOBEKA, HOHUMAHHUIO
KpacoThl ¥ U3SIECTBA MATEMATUUYECKUX PACCYXKACHUHN, BOCIPUATHIO F€OMETPUUECKUX (HopM,
YCBOEHHIO UJIeH cuMMeTpHuH. M3ydeHre MaTeMaTuKU pa3BUBAaET BOOOpaKeHHeE,
IIPOCTPAHCTBEHHBIE IPEACTaBICHUS.

Hctopus pa3BUTHS MaTeMaTHUECKOTO 3HAHUS J1a€T BO3MOXKHOCTh ITOTIOJIHUTS 3amac
MCTOPHKO-HAYYHBIX 3HAHUHN IIKOJIBHUKOB, C(POPMUPOBATH Y HUX MPEJCTABICHUS O MaTeMaTHKe
KaK 4acTu 0O0I1e4YeI0BeYeCKON KyabTYPbl. 3HAKOMCTBO C OCHOBHBIMHM UCTOPUYECKMMHU BEXaMHU
BO3HHMKHOBEHHUS U Pa3BUTHS MATEMAaTUYECKON HAyKH,
cyab0aMH BeTMKUX OTKPBITUH, UMEHAMH JII0JIeil, TBROPUBIINX HAYKY, TOJKHO BOWTH B
MHTEJUIEKTYaJIbHbIN 0arax KakJ0ro KyJabTYpPHOTO YeJIOBEKa.

.JII/I'-IHOCTHLIe, MeTanpeaAMETHLIC U MPEAMETHDLIC PE3YJIbTAaTbhbl OCBOCHUA COACPKAHUA Kypca
HporpaMMa oOecreunBaeT JOCTHUXCHHUC CICOYIOIUX PE3YyIbTAaTOB OCBOCHUA
O6pa30BaTCHBHOﬁ nporpaMMbl OCHOBHOTO O6H.[€FO 06pa3OBaHI/I$IZ
JUYHOCNHbLE.!
1) q)OpMI/IpOBaHI/Ie OTBCTCTBCHHOTI'O OTHOIICHUSA K YUCHHUIO, TOTOBHOCTHU U
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CIIOCOOHOCTH 00yUYarONIMXCS K CAMOPAa3BUTHUIO U CaMOOOPa30BAHUIO HA OCHOBE
MOTHBAIIMH K 0OyYEHHIO U TI0 3HAHUIO, BEIOOPY nanbHelmero oopazoBanus Ha O6aze
OPUEHTHPOBKH B Mupe mpodeccuit U mpodhecCuOHATbHBIX TPEANOY TEHUH,
OCO3HAaHHOMY IOCTPOCHHIO UHIMBUIYaIbHON 00pa30BaTEIbHON TPACKTOPUHU C YIETOM
YCTOWYHUBBIX MMO3HABATEILHBIX UHTEPECOB;
dbopMupoBaHUE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;
dbopMupoOBaHNE KOMMYHUKATHUBHOW KOMIIETCHTHOCTH B OOIICHUU B COTPYAHUYCCTBE
CO CBEpCTHHKAMU, CTAPIIUMHU U MJIAJIIMMHA B 00pa30BaTeIbHON, OOIIECTBEHHO
M0JIE3HOM, yueOHO-UCCIe0BaTENbCKOM, TBOPUYECKOM M APYrUX BHUAAX AEATEIb-
HOCTH,;
YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW W MUCHMEHHO M
pedu, TOHUMATh CMBICI IMOCTABJICHHOHN 3aJa4u, BEICTPAUBATH apTyMEHTAIIHIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;
KPUTHYHOCTh MBINJICHHUS, YMEHHUE pPacCIO3HABATH JIOTHUYECKH HEKOPPEKTHEIC
BBICKA3bIBAaHUS, OTJIMYATH THIIOTE3Y OT (PaKTa;
KPEaTHUBHOCThH MBIIIUICHHS, HHUIIMATHBA, HAXOIYUBOCTh, AKTUBHOCTh NIPU PEIICHUU
reOMETPHYCSCKUX 3aJ1ad;
YMEHHE KOHTPOJIUPOBATH MPOIECC M PE3yJIbTAT y4eOHOH MaTe MaTHIECCKOM
NesATCIBHOCTH,
CITOCOOHOCTH K OMOIIMOHAJIFHOMY BOCIPUSITHIO MaTeMaTHUEe CKUX 00BEKTOB, 3aJ1a4,
peUIeHu, pacCyX ICHU;
Memanpeomemuuvle:
YMEHHE CaMOCTOSITEJIbHO INJIaHUPOBATh AlIbTEPHATUBHBIC IMyTH NOCTIKCHHS IEEH,
OCO3HAaHHO BBIOMpaTh HambOonee 3>GPEKTUBHBIC CHOCOOBI peneHus Y4eOHBIX U
MMO3HaBATEJIBHBIX 33/1aY,
yYMEHHUE OCYIIECTBIISITh KOHTPOJb MO PE3YIBTATY M IO CIIOCO0Y NEHCTBHS Ha YPOBHE
MPOW3BOJLHOTO BHUMAaHUS U BHOCHUTHh HEOOXOAMMBIC KOPPEKTHBHI;
yMEHHUE aJ]eKBATHO OLICHUBATH MPABWJIBHOCTh WUJIH OMIMOOYHOCTH BBHITIOJIHCHUS
yueOHOH 3a7jauu, €€ 0ObCKTHBHYIO TPYJHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€
peleHus;
OCO3HAHHOE BJIaJICHUE JIOTUYECKUMU JECHCTBUSIMH OTIPEICICHUS MMOHITHH,
00001IeHUs, YCTAHOBJICHUS aHAJIOTHIA, KJlacCH()UKAIIUU Ha OCHOBE
CaMOCTOSITEJIBHOTO BBIOOpA OCHOBAHHI U KPUTEPUEB, YCTAHOBJICHUS POJIOBHIOBBIX
CBA3EH;
yMEHHUE YCTaHABIUBATh IPHUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxjeHue, yMo3akitoueHue (MHIyKTHBHOE,
JNEeTYKTUBHOE U 110 aHAJIOTHUH) U BHIBOIBI;
YMEHHE CO3/aBaTh, IPUMEHATHh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJMYECKHUE
CpPEeICTBa, MOJICJM M CXEMBbI JUISI PEHICHUs YYeOHBIX M IT0O3HABATEIbHBIX 33/1a4;
YMEHHE OPraHU30BBIBATH YUCOHOE COTPYIHHUYECTBO U COBMECTHYIO JACATEIBHOCTH C
YUYHUTEIEeM U CBEPCTHUKAMH: ONIPEACIATH IEJIH, pacupeaeiaaTh QYHKIIUHA U POIH
y4aCTHUKOB, 0011e cnoco0bl paboThl; yMeHUe paboTaTh B I'pyIIe: HAXOAUTH oO0I1Iee
pelieHue u pa3pemarbh KOHGINKTH HA OCHOBE COTJIACOBAHUS MO3ULIHHI U yuéTa
WHTEPECOB; CIyIIaTh MapTHEPA; (OPMYJIHPOBATH, apTYMEHTHPOBATh M OTCTAMBATh
CBOE
MHEHUE;
dbopMupoBaHUe U pa3BUTHE YUeOHOU M 0OIIENONH30BATENHCKONW KOMIETEHTHOCTH B
00J1aCTH MCIOJb30BaHUs UH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHomorui (MKT-
KOMIIETEHTHOCTH);
MepBOHAYAIbHBIC IPEJICTABIICHUS 00 HICAX U O METOJIaX MAaTEMAaTUKH KakK 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKHU, O CPEJCTBE MOJCIUPOBAHUS SBICHUI U



10)

11)

12)

13)

14)

15)

16)

1)

2)

3)

4)

5)

6)

7)

IIPOLIECCOB;
YMEHUE BUAETh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallUU B
OPYrux IUCUUIIMHAX, B OKPYXKaOUIe XKU3HMU;

YyMEHHUE HAaXOJUTh B PA3JIMYHBIX UCTOYHUKAX HHPOPMAINIO, HEOOXOTUMYIO ISt
pelIeHusT MaTeMaTH4YeCKUX MpoOJsieM, H MPEeICTaBIATh €€ B MOHATHOH hopme;
NPUHUMATh pEllIeHUE

B YCIIOBHSIX HETIOJHOW M M30BITOYHOM, TOYHOW M BEPOSITHOCTHOW MH(POPMAIIUH;
yYMEHHE NOHUMATh U UCIIO0Jb30BaTh MATEMAaTUUECKUE CPEJICTBA HATJISI IHOCTHU
(pucCyHKH, YEpTEXKH, CXEMBI U Jp.) IJd WIIIOCTpalUU, HUHTEpIpETaluH,
apryMeHTaIuu;

yMEHHUE BBIJIBUTATh THIIOTE3bI MIPH PEIICHUH yYeOHBIX 3a1a4 U MOHUMATh
HEO0O0XOJUMOCTbh UX NMPOBEPKH;

YMEHUE NPUMEHATh UHAYKTUBHbIE U JEAYKTUBHbBIE CIIOCOOBl paccykJIeHUN, BUIETD
pa3IM4Hble CTPATEruy pelleHus 3a/4a4; TOHUMAaHUE CYI[HOCTH aJTrOpUTMUYECKUX
OpeANuCcaHuil U yMeHHUE JeWCTBOBATh B COOTBETCTBUHU C MPEJIOKEHHBIM aJIr0PUTMOM;
YMEHUE CaMOCTOSATENbHO CTABUTH 11€JH, BBIOUPATh U CO3/1aBaTh AlITOPUTMBI A
pemeHus y4eOHBIX MaTeMaTH4YEeCKUX mpoliiem;

yMEHHE IJIaHUPOBATh M OCYIIECTBIATH JEATEIbHOCTb, HAIMpPaBIECHHYIO Ha
pelieHre 3ajad  HCCIeJ0BAaTENbCKOTO XapaKTepa;

npeJMeTHBIE:

oBJlajieHne 0a30BBIM MOHSATHHHBIM aNmnapaToM IO OCHOBHBIM pa3zjeiaM CoAepKaHusi;
npeacTaBieHNe 00 OCHOBHBIX M3y4YaeMBbIX MOHATUAX (YUCI0, FTeOMETpUUYecKas
¢burypa) Kak BaXX HEHIIUX MAaTEeMAaTUYECKHX MOJIEJNSIX, MO3BOISIONIUX ONUCHIBATh U
u3ydaTh peanbHble IPOLECCHl U ABICHUS;

yMeHHue paboTaTh C FTEOMETPUUECKUM TEKCTOM (aHaJIM3UPOBATh, U3BIEKATh
HE0OX0AUMYI0 HH()OpPMAIHNIO), TOUHO U TPAMOTHO BBIPAXaTh CBOU MBICIU B YCTHOU H
NUCbMEHHOUW peum

C IpUMEHEHHUEM MaTeMaTUYeCKON TEPMHUHOJOTUH U CHUMBOJHKHU, UCIOJIb30BATh
pa3inyYHbIe SI3BIKU MAaTEMAaTUKH, IPOBOJAUTH Kiaccu(UKAIUU, TOTHUECKUE
000CHOBaHUA, JOKA3aTEIbCTBA

MaTeMaTU4YeCKUX YTBEPKACHUN;

OBJIa/ICHUE HAaBBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAJb HbIX BHIYUCICHUN;
OBJaJleHUE TEOMETPUUECKUM SI3bIKOM, YMEHHUE HCIOIb30BaTh €r0 Il OMUCAHUS
IpeAMETOB OKPYXKAaINEero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUN U
n300pazuUTENbHbIX

yMEHUH, TpUoOpeTeHNE HABBIKOB F€OMETPUUECKHUX TOCTPOE HUIA;

YCBOEHHE CHCTEMAaTHUYECKHUX 3HAHUHN 0 MIOCKUX (UTypax U UX CBOICTBAX, a TAKKe Ha
HarjJasIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJlaX, YMEHUE MPUMEHATh
CUCTeMaTUYeCKHe 3HAHUS O HUX AN PEHICHUS T€OMETPUUYECKUX U MPAKTHUECKUX
3aj1ad;

yMEHUE U3MEPSAThH JIUHBI OTPE3KOB, BEIMUYUHBI YTIOB, UCIOIb30BaTh GOPMYIIBI IS
HaXO0XJEHUS MEePUMETPOB, IUIOIMaAeld U 00bEMOB reoMeTpuuecKux QUryp;

yMEHUE NPUMEHATh U3YUYEHHBIE NOHATHUA, PE3YJIbTAThl, METOJBI JUIS PEIIEHUS 3a1a4
NpPaKTHYECKOr0 XapaKTepa U 3alay U3 CMEXHBIX JUCLUIUINH C UCIIOJIb30BaHUEM NIPU
HE0OXOMMOCTH CIPaBOYHBIX MAaTePHaNOB, KaJIbKYIATOpa, KOMIbIOTEpA.



Ilnanupyembie pe3yJbTaThl H3y4eHHs] Kypca reoMeTpuu B 7-9 kiaccax.

Harusignas reomerpust

BeinyckHuK HayuuTes:

1) pacnosHaBaTh Ha YepTEKAX, PUCYHKAX, MOJEIIAX M B OKPYKAFOLIEM MHPE IUIOCKHE U
MPOCTPAHCTBEHHBIE T€OMETPUYIECKUE (PUTYpHI;

2) pacro3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJILHOTO TIApAJUICIICIUITEe 1A, TPABUIBHOM MTUPAMHU/IBI,
LMAJIMHIpA U KOHYCA;

3) ompenensaTh MO TMHEHHBIM pa3MepaM pa3BEPTKH (GUTYPbI THHEHHBIC pa3Mephl CaMoii
¢buryps! 1 Ha000POT;

4) BBIYHCIATH 00BEM MPSMOYTOJIBHOTO MApAIJICIICIHIIC/IA.
BBINyCKHUK MOTYYUT BO3MOKHOCTD:

5) BbIUHMCIATH OO0BEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECCKUX (PUIYP, COCTABJICHHBIX M3
MPSIMOYTOJIBHBIX  MapaJUICIICIUIIEIOB;

6) yriyOuTh M pa3BHUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (PUTYpaX;

MPUMEHSATH MOHATHE Pa3BEPTKU AJIsSI BBITIOJHEHHS TPAKTUYECKUX PACUETOB.

I'eomerpuyeckne purypnbi
BeinmyckHuk Hayuures:

1) moNB30BATHCS S3BIKOM TEOMETPHH JIJIsl OTIMCAHHUS TPEIMETOB OKPYXKAFOIIETO MUPa U UX
B3aMMHOTO PacIOJIOKEHUS;

2) pacro3HaBaTh U H300pakaTh Ha YEPTEkKAX U PHCYHKAX reOMETPUIECKUE QUTYPBI U UX
KOH(pUTYpAINH;

3) HaxOAWUTh 3HAYCHUS [UTMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPAIYCHYIO MEPY
yrioB oT 0 7o 180°, mpumeHsis onpe/ieeH s, CBOMCTBA U IPU3HAKU (DUTYP U MIX AIIEMEHTOB,
oTHomIeHus GpUryp (paBeHCTBO, MOI00HUE, CHMMETPUH, TTIOBOPOT, IMapaJUICIbHBIA IEPEHOC);

4) omepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMHU [COMETPUUICCKUX PUTYD;

5) omepupoBaTh C HAYaJIbHBIMH TOHATHSAMH TPUTOHOMETPHH M BBINOIHATH 3JIEMEHTAPHBIC
ornepauud Haja (QYHKIUSMHU YIJIOB,;

6) permiath 3a7a4M Ha JI0KA3aTEILCTBO, OMMPASACh HA U3yYEeHHbBIE CBOCTBA GUTYD U
OTHOIIECHUN MEXJy HUIMU U IPUMEHSIS N3ydEHHBIC METO/IbI I0KA3aTEIbCTB;

7) pemiath HECIOXHBIC 3a/Ia9M HA TOCTPOCHKE, TIPUMEHSISI OCHOBHBIE aJITOPUTMBbI TIOCTPOCHHS C
MOMOIIBIO IUPKYIS U JTUHEHKY;

8) perrath MJIAHUMETPUYECCKUE 33]]a9H HA HAXOXKICHHE T€OMETPUIECKUX BETHUUH 10

oOpasliaM WId alropuTMam, pemaTh IpocTeiime mIaHuMETPUIECKUE 3a/1a4u B
MIPOCTPAHCTBE.

9) wusBieKaTh HHPOPMAIHIO O TEOMETPUIECKUX (PUTYpaX, MPEICTABICHHYIO Ha YePTEKaAX B
SIBHOM BUJIE;

10) mpuMeHATH IS pEIICHHUS 3a/1a4 TeOMETPHUECKre (HaKThl, €CITU YCIOBUSA X MPUMCHEHHUS
3aJlaHbl B IBHOM (hopMme;

BBINYyCKHUK MOJIYYUT BO3MOXKHOCTD!

11) oBnageTh MeTONaMH pEUISHUs 3aJa4 Ha BBIYMCIICHUS U JIOKA3aTEIbCTBA: METOJIOM OT
NPOTHUBHOTO, METOJIOM 00 0Hs, METOI0OM Mepebopa BapUaHTOB U METOJIOM
FeOMETPUUECKUX MECT TOUYEK;

12)mpuoOpecT ONBIT IPUMEHEHHUS aNredpandyecKoro U TPUro HOMETPUUECKOTO
anmaparta ¥ uJei IBM)KEHUS NMPU peUIeHUH FreOMEeTPUUECKUX 3ajay,



13) oBaaseTh TPAAUIIMOHHON CXEMOU pelieHHs 3a7a4 Ha 10 CTPOCHHUE C TTOMOIIBIO
UPKYJIS U JUHCHKHU: aHAIM3, MOCTPOCHHE, J0KA3aTeIbCTBO U UCCIICIOBAHUE;

14) Hay4uThCs peuiaTh 3ajJa4d Ha MOCTPOCHHE METOJI0M I'€OMETPUUCCKOTO MeCTa
TOYEK M METOJO0M MOJA00uUS;

15) mpuoOpecTH OMBIT UCCICIOBAHMS CBOMCTB IUIAHUMETPUUCCKUX (PUTYP C MOMOIIB IO
KOMIIBIOTEPHBIX IPOTPaAMM;

16) mpuoOpecTd  ONBIT  BBIMOJHEHHUS MPOEKTOB 1o TemaMm: «l'eoMeTpudecKue
npeoOpa3oBaHus Ha MIOCKOCTHY, «[locTpoeHHE OTPE3KOB MO hopMyiey;

17) HayuuThCS MCIOJB30BATh CBOWCTBA IMEOMETPUUYCCKUX (DUTYP JUIS PEIICHUS THIIOBBIX 3ajad,
BO3HHUKAIOIIMX B CUTYAIMIX TTOBCEAHEBHOM KU3HH, 33]1a4 PAKTUUIESCKOTO COICPIKAHMSI.

OTHOlIEHUA

BbimyckHuK HayduTCS:
1)onepupoBath Ha 6a30BOM YpOBHE MOHATHSIMH: PABEHCTBO (UIyp, paBHbIE (PUIyphl, pABEHCTBO

TPEYrOJbHUKOB, MapaJUIEIbBHOCTh NPSIMBIX, IEPHEHAUKYIAPHOCTh NPSIMBIX, YIJIBl MEXIY
MIPSAMBIMH, IEPIEHAUKYIISAP, HAKIOHHAS, IIPOEKIIHSL.

Buinycknuk noayuum 603MOHNCHOCMb.!
2)UCIOIb30BaTh OTHOIICHHS YIS PEUICHUS MPOCTEHINNX 3a]a4, BO3HUKAIOIIUX B peabHOU

JKHU3HU.

I'eomeTpuyeckue nocTpoeHust
BbimyckHUK HayduTCS:
1)u300paxaTh THUNOBBIC TJIOCKHE (GUTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
MHCTPYMEHTOB.
Buvinycknuk nonyuum 603MOoMCHOCMb !
2)BBINIOJHATD MPOCTEHINNE TOCTPOCHUSI HA MECTHOCTH, HEOOXO0IMMBIE B PEATbHON KU3HH.

I'eomeTpuueckne npeodpa3zoBaHus
BrimyckHuK HayduTCS:
I)ctpouts urypy, CAMMETPUYHYIO JaHHOU (UTYPE OTHOCUTEIHHO OCH U TOUKH.
Buvinycknuk nonyuum 603moxcHocms:
2)pacro3HaBaTh JBHKCHHE OOBEKTOB B OKPYKAIOIEM MHPE; CHMMETPUYHBIC (GHUIYphl B
OKPY’KaIOIlIEM MUpE.

H3mepenne reomeTpuyecKnuX BeJIMYUH
BeinyckHUK HayuuTCs:

1) ucnonp30BaTh CBOWCTBA M3MEPECHUS [UTHH, IUIOLIA/ICH U YIJIOB IPU PELICHUH 3a]a4 Ha
HaXO0XJEHUE JJIMHBI OTPE3Ka, JIMHBI OKPY)KHOCTH, JUIMHBI 1yTH OKPYKHOCTH, IpalyCHON
MEpBbI YIJIa;

2) BBIYUCIATH JJIMHBI IAHEHHBIX AIEMEHTOB (DUTYP U UX YIJIbI, HCTIONB3Ysl (POPMYJIBI TTHHBI
OKPYXHOCTHU U JUTUHBI JyTU OKPY>KHOCTH, (OpMYJIbI TUIOIaiel Guryp;

3) BBIYKCIIATH IJIONMIAA TPEYTOJILHUKOB, TPSIMOYTOJIBHUKOB, IIAPAILICIOrPAMMOB, TPATICIHH,
KpPYrOB U CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPYKHOCTH, JUIMHY JYTH OKPYXHOCTH;

5) permiaTh 3a1aun Ha I0KA3aTENBLCTBO C MCIOJIb30BAaHUEM (POPMYJT JUTMHBI OKPY)KHOCTH U JUTHHBI
JYTH OKPY>KHOCTH, (hopMyi miommazneit puryp;

6) periaTh MpakTHYECKHUE 3a/1a4H, CBSI3aHHBIEC C HAXOXKICHUEM IeOMETPUYECKIX BEITNIUH
(ucnonb3yst Mpu HEOOXOMMOCTH CIIPABOYHHUKH U TEXHUYECKUE CPEJICTBA);



7) BBINOJIHATH U3MEPEHHE JUINH, PACCTOSHUMN, BEJIMYHH YIJIOB, C TIOMOLIBIO HHCTPYMEHTOB JIJIsI
HU3MEPEHUH JIUIMH U YIJIOB;

8) mpuMeHSTH GOPMYJIBI IEPUMETPA, TUIOLIAIN U 00BEMa, IIOIIAAN TIOBEPXHOCTH OTICIbHBIX
MHOT'OTPaHHUKOB IIPY BBIYMCIICHUSX, KO /1A BCE IAHHBIE UMEIOTCS B YCIIOBUU;

9) nmpumensts Teopemy [Tudaropa, 6a30Bbie TPUTOHOMETPUYECKUE COOTHOIICHUS ISt
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IUIOIAEH B IIPOCTEUILNX CIIydasX.

Buinycknux noayuum 603moxicHOCMb!
10)sviyucasamo niowaou ueyp, cOCmMagienHuvbix uz 08yxX uiu O6ojiee NPAMoy2oIbHUKOS,
napannenocpammos, mpeyeoibHUKo8, Kpy2a u cekmopa,
1 1)sbiuucnsams niowaou MHO20Y201bHUKOB, UCNONb3YSL OMHOUWEHUS PABHOBEIUKOCIU U
PABHOCOCMABIEHHOCMU,
12)npuobpecmu onvim npumeHnenus aieedpauyecko2o u mpueoHOMempuiecKko2o annapama u
uoetl 08UNCEeHUsI NPU peuleHUY 3a0ad Ha 8blYUCIeHUe NI0WAdell MHO20Y20IbHUKOS.
13)6viuucame paccmosinus Ha MeCMHOCMU 8 CIAHOAPMHBIX CUMYAYUsIX, NI0WAOU 8
NpoCmMeuuux cay4anx, npumMeHsams QOpMyivl 8 NPOCMEUUUX CUMYayusax 8 NO8CEOHEeBHOL
HCUBHU.

Koopaunarsbi
BbimyckHUK HayduTCS:
1) BBIYMCIATH [UIMHY OTPE3Ka IO KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATh KOOPAMHATHI CEPEITUHBI
OTpe3Ka;
2) WCMOJIb30BaTh KOOPAMHATHBIN METO JUTSl U3YYEHHUSI CBOMCTB MPSAMBIX U OKPY)KHOCTEIH;
3) ompeaenasTh MPUOIMKEHHO KOOPAMHATHI TOUYKH IO €€ H300paKEHUI0 Ha KOOPMHATHOMN
MJI0CKOCTH
Buinycknuk nonyuum 603moxcHocms:
4) osnademv KOOPOUHAMHBIM MEMOOOM PeUuleHUsl 3a0ay HA 6bIYUCIeHUEe U OOKA3AMEeNbCMEO;

5) npuobpecmu OnbIM UCHONL308AHUSL KOMNbIOMEPHBIX NPOSPAMM Ol AHAIU3ZA
YACMHBIX CIIYy4ae8 83AUMHO20 PACNONONCEHUS OKPYIHCHOCMEN U NPAMDBIX,
6) npuobpecmu Onvlm 6bINOJIHEeHUs Npoekmos Ha memy «lIpumenenue KoOOpOUHAMHO20

Memooa npu peueruu 3a0a4 Ha blYUCTeHUe U OOKA3AMENbCMBOY.

Bextopsl
BbIlTycKHHUK Hay4HTCSL:
1) omepupoBarh ¢ BEKTOpAMHU: HAXOJUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 3aJIaHHBIX
rCOMETPHYECKH, HAaXOAUTh BEKTOP, PaBHBIM IMPOU3BEICHHUIO 33JAHHOTO BEKTOpA HA YHUCIIO;
2) HaXOAWTb JUIA BEKTOPOB, 33 JaHHBIX KOOPANHATAMH: JUTMHY BEKTOPA, KOOPAWHATBI CYMMbI 1
pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAUHATHI IIPOU3BEACHUS BEKTOPA HA YUCIIO, IPUMEHSIS
MIPU HEOOXOAUMOCTH COYETATENBHBIH, IIEPEMECTUTENBHBIN U paclipeAeTUTeIbHbBIN 3aKOHBI,
3) BBIUKCIIATH CKATAPHOE MPOU3BEICHUE BEKTOPOB, HAXOIUTh YTOJI MEXK/Ty BEKTOPaMH,
yCTaHABJIMBAThH MEPICHAUKYISIPHOCTD MPSIMBIX.
Buinycknux nonyuum 603moxcHocmo:
4) oenademv 8eKMOPHLIM MEMOOOM OJisl PEUetlsl 3a0ay Ha 8bLYUCTIeHUEe U OOKA3AMENbCMEBO;
5) npuobpecmu onvim vinoneHuss NPoekmos Ha memy «llpumenenue 6ekmoprHo2o memooa
npu peuleHuu 3a0ay Ha 8blYUCIeHUe U 00KA3AMENbCMBOY.

TpeOoBaHuA K YPOBHIO OATOTOBKH YYaIIUXCH 7 KJacca



Honsicnvl 3namov/nonumams: ONpeneIcHUE TOYKY, IPSIMOM. OTPE3Ka, JIyda, yIJia; eANHULIbI
HU3MEPEHUS OTPE3Ka, YIJIa, ONIPEIEICHUE BEPTUKAIBHBIX U CMEKHBIX YIJIOB, UX CBOMCTBA;
pIIpeaeneHre NepueHIUKYJISPHBIX PAMBIX; OIIPENEICHUE TPEYTOJIbHAKA, BUIbI
TPEYTrOJIbHUKOB, IPU3HAKU PAaBEHCTBA TPEYIOJbHUKOB, CBOWCTBA PaBHOOEAPEHHOTO
TPEyroJIbHUKA, OTPe/IeTICHNE MeIMaHbl, OMCCEKTPHCHI, BEICOTHI; ONPEACIICHIE MapaIeIbHBIX
IIPSIMBIX, UX CBOMCTBA U IIPU3HAKH; COOTHOLIEHHE MEKly CTOPOHAMU U YIJIaMH TPEYTOJIbHHKA,
TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA; ONPEICICHUE IPAMOYTOJIBHOTO TPEYrOJIbHUKA, €r0
CBOMCTBA U IIPU3HAKHU.

Honsicnvl ymemsp: 0003HauaTh TOUKH, OTPE3KU U NIPSIMBbIE HA PUCYHKE, CPABHUBATH OTPE3KU U YIJIBI,
C IOMOIIBIO TPAHCTIOPTHPA MPOBOAUTH OUCCEKTPHCY yIila; H300pakaTh NPSIMOI, OCTPBIH, TyHOH U
pa3BEpHYTHIH yIIibl; H300pakaTh TPEYTrOIBHUKN M HAXOJUTH UX IEPUMETP; CTPOUTH OUCCEKTPUCY,
BBICOTY U MEIUaHy TPCYIrOJIbHHUKA, TOKA3bIBATh ITPU3HAKH PABCHCTBA TPCYIOJIbHUKOB, ITIOKA3bIBATH
Ha PUCYHKC ITapbl HAKPECT JICKAINNX, COOTBETCTBCHHBIX, OTHOCTOPOHHUX YI'JIOB, JIOKAa3bIBATH
MPHA3HAKY [TapaUIEILHOCTH IBYX IIPSIMBIX; JOKA3bIBATE TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA;
3HATh , KakoM YroJi Ha3bIBA€TCA BHCIITHUM YIJIOM TPECYTOJIbHUKA,; IPUMCHATE IIPU3HAKH
MIPSIMOYTOJIbHBIX TPEYTOJILHUKOB K PEIICHUIO 33/1a4; CTPOUTh TPEYTOJIBHUKH T10 TPEM JIEMEHTAM.

Jonscnel 6n1adems KomnemenyuAMuU: TI03HABATENILHON, KOMMYHUKAaTUBHOW, MH(OPMALIMOHHON U
pedIIeKCUBHOI.

Cnocoowl pewiams cnedyroujue Hcu3HeHHO-nPAKmuiecKue 3a0aqu: caMoCTOATENIbHO PHOOpeTaTh
Y IPUMEHSTDH 3HAHUS B Pa3JIMUHBIX CUTYALUsIX, pad0TaTh B TPyIIax, apryMeHTHPOBaTh U
OTCTauBaTh CBOIO TOUKY 3PEHUS], YMETh CIIyILIaTh APYIHX, U3BJIEKaTh yUeOHYIO0 HH(POPMAIIIO Ha
OCHOBE COINIOCTaBUTEIHHOTO aHAIM3a 00OBEKTOB, TOJIL30BATHCS MTPEAMETHBIM yKa3aTeleMm,
SHLMKJIONENEN U CIIPABOYHUKOM JUISl HAXOKIEHUSI MH(OPMALIMH, CAMOCTOSITENILHO JEHCTBOBATh B
CUTYaIUSIX HEOTIPEEICHHOCTH TIPH PEIICHUH aKTYaJIbHBIX JJIsl HUX MPOOJIEM.

TpeGoBaHus K YPOBHIO OArOTOBKM yJauiuxcs 8 Kiacca
JHonscnol 3namov/nonumamas:
HavanbHble NOHATHS U TEOPEMBI TE€OMETPHH.
MHOrOyroJapHUKH. OKPYKHOCTb U Kpyr. HarnsaHsle mpeacTaBieHus 0 IpoCTPaHCTBEHHBIX
Tenax: Kyoe, mapajuienenunene, npusme, nupamue, mape, chepe, konyce, mnaape. [pumepsr
ceuenuid. [Ipumepsnl pazBepTok.
Tpeyronbauk. Teopema Paneca. [logobue TpeyroabHUKOB; KO3pduiueHt nogoodus. [Ipuznaku
oA00Us TPEYrOJILHUKOB.
Teopema [Tudaropa. IlpusHaku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. CHHYC, KOCHHYC,
TAaHI€HC M KOTAHTEHC OCTPOTO yIIla IPSAMOYTOILHOTO TpeyronbHuKa 1 yrios ot 0° 1o 180°;
MIPUBEJICHUE K OCTPOMY YIIIy.
3ameydarenbHbIEe TOUKH TPEYTrOJIbHUKA: TOUKU MIEPECEUCHHS CEPEIMHHBIX MTEPIIEHIUKYISIPOB,
OHCCeKTpHUC, METUaH.
UYetsipexyroybauk. [lapannenorpamm, ero cBoiictBa u npu3Haku. [IpsmMoyroiasHuK, KBagpar,
poM0, ux cBoiicTBa u mpu3Haku. Tpanenus, paBHOOeAPEHHAs TPATISITHSI.
MHoroyroasHuKU. Beimykible MHOTOYroJbHUKHA. CyMMa yIjioB BBIITYKJIOIO MHOTOYTIOJIbHUKA.
BrnivcaHHbIE M OIIMCaHHBIE MHOTOYTOJIBHUKH. [IpaBUIIBHBIE MHOTOYTOJIBHUKH.
OxpyxHocTb U Kpyr. Llentp, paguyc, nuamerp. lyra, xopaa. LleHTpanbHbli, BHMCAaHHBIN YTOJ;
BEJIMYMHA BIIMCAHHOTO yria. B3auMHOe pacnosokeHue NpsMOi U OKPY>KHOCTH, IBYX
oKpyxHocTel. KacarenpHas U cekymiasi K OKpY>KHOCTH, PaBEHCTBO KacaTeJIbHBIX, IPOBEACHHBIX
U3 OJHOM TOYKU. MeTpruecKne COOTHOILIEHUS B OKPYKHOCTH: CBOMCTBA CEKYILUX, KaCaTEIbHBIX,
XOpA.
OKpyXHOCTb, BIIUCAHHAsS B TPEYI'OJIbBHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO TPEYTOJIbHUKA.
BrivcaHHbIE M OIIMCAHHBIE YETBIPEXYTOJIbHUKY. BIIMcaHHbIE U ONMCAaHHBIE OKPYKHOCTH
IIPaBUJIBHOTO MHOTOYTOJIbHHKA.
N3mepenune reoMeTpuyecKiX BEIMUMH. J[JIMHa JIOMaHOH, IEPUMETP MPSMOYTOJIbHHKA.



[TonsiTue o momaau mwiockux Guryp. PaBHOCOCTaBIIEHHBIE U PABHOBEJIUKHE (DUTYPHI.
[Tnomans npsmoyroasHuka. [lnomans napamienorpaMma, TpEyroJbHUKa U TParelyu.

CBsi3p M@Ky IIOMIAISIMU TIOJO0HBIX QHUTY.

I'eomerpuueckue npeodpazoBanusa. Cummerpus puryp. OceBas U EHTpaJIbHAS CUMMETPHH.
Jonscnvt ymems: 110J1b30BaThCSl FEOMETPUUYECKUM SI3bIKOM JJIS1 OTIMCAHUS IIPEIMETOB
OKPYKAIOILIEr0 MHUPa; paclio3HaBaTh TEOMETPHUYECKHIE (PUT'YPBI, PA3INYaTh X B3aUMHOE
PAacroIOKEHNE; H300paKaTh TEOMETPHUYECKHE (PUTYPBI, BBITIOIHSITH YEPTEKH IO YCIIOBHUIO 33/1a4H;
OCYIIECTBIIATH peoOpazoBanust GUryp. BEIUUCIATH 3HAUYCHUS TEOMETPHUUECKUX BETUYHH (JIJTHH,
YTJIOB, TIOMIA/IeH ),B ToM umcie 11 yritos ot 0° 1o 180°; onpenensats 3HaYeHNs
TPUTOHOMETPUUECKUX (PYHKIMM 110 3aJaHHBIM 3HAUEHUSIM YIJIOB; HAXOIUTh CTOPOHBI, YIJIbI U
IUIOLIA/IA TPEYTOJIbHUKOB, JUTMHBI JIOMaHbIX, IYI' OKPYXHOCTH, IIONIa/Iell OCHOBHBIX
reOMEeTPUUECKUX QUryp U QUryp, COCTaBIEHHBIX U3 HUX.

Pemats reomerpuueckue 3a1a4u, ONUPasch Ha U3y4YEeHHbIE CBOMCTBA (GUTYp U OTHOILIEHUM
MEXAYy HUMH, IPUMEHSIS TOTIOJHUTENbHBIE TOCTPOEHHUS, alredpandeckuii anmapar,
cooOpaxeHus: cuMMmeTpur. [IpoBoIUTH T0Ka3aTeabHbIE PACCYXKACHUS MPU PELICHUH 3a/1a4,
HCIO0JIb3YS U3BECTHBIE TeOpeMBl. PemaTh npocreiiine niaHuMeTpUuIecKue 3ajauu B
MIPOCTPAHCTBE.

Jonscnsl énadems Komnemenyuamu: yieOHO-TI03HaBaTEIbHON, IIEHHOCTHO-OPUEHTUPOBAHHOM,
pedrekcrBHOM, KOMMYHHUKAaTUBHOM, HH(GOPMALIMOHHOM, COLIUATIBHO-TPYIOBOH.

Hcnonvzoeamv npuodpemennsle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeTbHOCIU U
Nn06CEOHEeBH Ol Hcu3nu: ISl ONTMCAHMSI PEAIbHBIX CUTYALUH Ha S3bIKE TEOMETPUH; PACUETOB,
BKJTFOYAIOIINX [IPOCTEHIIINE TPUTOHOMETPHYECKUE (POPMYIIBI; pELIeHNs] TEOMETPHUUECKHX 3a]1au C
UCIIOJIb30BaHUEM TPUTOHOMETpUH. PerieHus mpakTHUeCcKUX 3a/1ay, CBI3aHHbIX C HAX0XKICHUEM
reOMETPHUYECKUX BEINYMH; IOCTPOCHUI r€OMETPUIECKMMHU HHCTPYMEHTaMu (JIMHENKA, YTOJIbHUK,
UPKYJb, TPAHCTIOPTHUD).

TpeGoBaHus K YPOBHIO OArOTOBKM ydauiuxcs 9 kiacca
Honoicnot 3namv/noHumame:

Crnenyromue MOHATHS : BEKTOP, CyMMa U Pa3HOCTh BEKTOPOB; IPOU3BEJCHUE BEKTOpa Ha
YHUCII0, CKAIIPHOE TIPOU3BEACHUE BEKTOPOB; CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC; TeOpeMa
CHUHYCOB M KOCHHYCOB; PEIICHUE TPEYTrOJIbHUKOB; COOTHOIIICHHE MEXK/Ty CTOPOHAMH H YTJIaMH
TpeyroiabHuKa. OnpeeieHne MHOTOYTOJIbHUKA; (hOPMYJIbI JUTMHBI OKPY>KHOCTH, TIJIOIIA TN
KpyTa; CBOMCTBA BIIMCAHHOW W OTIMCAHHOM OKPY)KHOCTH OKOJIO IMPAaBUIILHOTO MHOTOYTOJIbHUKA;
MOHSATHE JBWKEHUS Ha IJIOCKOCTH: CHMMETPHS, MMapajlIeIbHBIN IEPEHOC, TTOBOPOT.

Jlonscnvt ymems: TIOIBb30BATHCS TEOMETPUYECKUM SI3BIKOM IS OTIMCAHUS IPEIMETOB
OKPYKAIOILEro MUPA; Paclio3HaBaTh TeOMETPUUECKHE (PUTYPBI, pa3udaTh UX B3AaUMHOE
pacrnomnoxeHnue; n300paxars reoMeTpruueckue (pUrypbl; BHIMOIHATH YEPTEKHU 10 YCIIOBHUIO 33/1a4H;
OCYIIECTBIIATH IpeoOpazoBanus Guryp. Pacro3naBats Ha yepTexax, MOJEISIX U B OKPYKaroIIen
00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TEJNa, N300paXaTh UX; B MPOCTEHUIIINX CITydasX CTPOUTD
CCUCHHMSI Y Pa3BEPTKH MPOCTPAHCTBEHHBIX Tell. [IpOBOMTE orepanyy HaJl BEKTOPaMH, BBIYUCIIATh
JUIMHY ¥ KOOPJIMHATBI BEKTOPA, YTOJI MEX]Ty BEKTOpaMH. BEIUHCIATH 3HaUE€HUS] TEOMETPUYECKUX
BENMYMH (JUIMH, YIIIOB, ILIOMIA/ieH, 00beMoB); B ToM uucie: s yrios ot 0° 1o 180° onpenensats
3HAYEHUS TPUTOHOMETPUYECKIX (QYHKIUH MO 3HAYSHUIO OJTHOM U3 HUX; HAXOJIUTh CTOPOHBI,
YIJIbl U IWIOIAIA TPEYTOJIbHUKOB, JJIMHBI JIOMAHBIX, YT OKPYXHOCTH, TUIOIIa1e OCHOBHBIX
reoMeTpruecKux GUryp u Guryp, COCTaBIEHHBIX U3 HUX. pelIaTh FT€OMETPUUYECKUE 3a]IauH,
OTHpPAsiCh Ha U3yYCHHBIE CBOMCTBA (PUTYp M OTHOILIEHUI MEXK Ty HUMU, IPUMEHSS
JIOTIOTHUTEIbHBIC TIOCTPOCHUS, alreOpandeckuii U TPUTOHOMETPUUYECKUH ammapaT, CHMMETPHIO.
[IpoBOANTH NOKa3aTENbHBIE PACCYXKIACHUS MIPU PEILICHUH 3a/1a4, UCII0JIb3Yysl U3BECTHBIE TEOPEMBI;
peuaTh NpocTenlne IIaHUMETPUUECKHE 3a7a4d B IPOCTPAHCTRE.

onoicnbl 61a0emv KomMnemeHyuamu:

- uHPOPMAITMOHHOI;
- KOMMYHUKATHUBHOM;



- MaTeMaTHYECKOM, [10/Ipa3yMeBaIOILEH, YTO YUaIMECs] YMEIOT UCII0JIb30BATh
MaTeMaTU4YeCKue 3HAHUs, apu(dMETHUECKHA, anreOpandeckuil anmapar Jyis ONUCAHUS U
perieHus mpooJieM pealbHON )KU3HH, TPAMOTHO BBITIOJHSTH AITOPUTMUYECKHE
MIPEANMCAaHUs M MHCTPYKLIMY HA MaTEMaTUUECKOM MaTepHualle, oJb30BaThCs
MaTeMaTUYeCKUMU (GOPMYyJIaMH , TPUMEHSATh IPUOOPETEHHBIE alNTreOpandecKue
npeoOpa3oBanus M (PyHKIIMOHAIBHO-TpadUIecKre MPeACTaBICHUS A1l ONUCAHUS M aHAIN32
3aKOHOMEPHOCTEH, CYIIECTBYIOIIMX B OKPYKAIOLIEM MUPE U B CMEXKHBIX IIPEIMETaX;

- COLMAIBHO-JIMYHOCTHOM, IMOIPA3yMEBAIOILIEH, YTO YYAIIHECS BJIAICIOT CTUIIEM MBILLUICHHUS,
XapaKTEepPHBIM Ul MAaTEMATHKH, €T0 a0CTPAaKTHOCTbIO, 10Ka3aTE€IbHOCTBIO, CTPOTOCTHIO,
YMEIOT NPUBOJUTH apTyMEHTUPOBAHHbBIE PACCYKIEHUS, /1€1aTh JJOTHYECKHE 000CHOBaHHbIE
BBIBO/IbI, IPOBOJIUTH 000OIIEHHSI U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, SKCIIEPUMEHTA, BHIABUTATh TUIIOTE3bI, ICHO ¥ TOUYHO BBIPA’KaTh CBOM MBICIIU B
YCTHOU M MMCBbMEHHOU peuH;

- 00mIeKyNbTYPHOM, OIPa3yMEBAIOIIEH, UTO y4aluecss IOHUMAaIOT 3HAYUMOCTh MaTeMaTHKU
KaK HEOTHEMJIEMO YacTH 00111e4esI0BEYeCKON KyJIbTYpbl, BO3ACHCTBYIOIIEH Ha ApYyrue
00J1acTH KyJIbTYpbl, HOHUMAIOT, YTO (JOPMAJIbHBII MaTeMaTUYECKHil anmapaT co3JaH 1
pa3BUBAETCs C LENbIO PACCIIMPEHUSI BO3MOKHOCTEH €ro MPUMEHEHHUS K PEIICHUIO0 3a/1a4,
BO3HMKAIOIIMX B TEOPUH U MIPAKTHKE, YMEIOT YMECTHO HCIIOIb30BaTh MATEMAaTHYECKYIO
CUMBOJIHKY;

- NpeAMETHO-MHUPOBO33PEHUYECKOM, MOpa3yMeBaloIIeH, YTO yJalrecs MIOHUMAIoT
YHUBEpPCAJIbHBIA XapaKkTep 3aKOHOB MaTeMaTUYECKON JIOTHKH, MPUMEHUMBIX BOBCEX
00JacTsIX 4eI0BeUYeCKON AeATeIbHOCTH, BIAJICIOT IPUeMaMy IOCTPOEHUS U UCCIIEI0BAHUS
MaTeMaTHYeCKUX MOJIEeH MPpH pelIeHny TPUKIaIHbIX 3a4a4.

Hcnonvzoeamsb npuodopemennvle 3SHAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCHU U
N06CEOHEeGHOI Jcu3HuU: VT ONTUCAHNS PEAIbHBIX CUTYALUI Ha A3BIKE TEOMETPHU; UL PACUETOB,
BKJTIOYAIOIIMX POCTEHIIINE TPUTOHOMETpUYECKHE (POPMYJIbI; ITPU PELLIEHNH T€OMETPUIECKHX 33124
C UCTIOJIb30BaHUEM TPUTOHOMETPHH; JUIS PEILICHHS IPAKTUYECKUX 3a/1a4, CBA3aHHBIX C
HaX0>KJJEHHEM F€OMETPUUECKUX BEJIMUMH (UCIIOJIb3Ys ITPU HEOOXOAUMOCTHU CIIPAaBOYHUKH U
TEXHUYECKHE CPEJICTBA); ITPU IOCTPOEHUH F€OMETPUUECKUMU MHCTPYMEHTAaMHU (JIMHEHKa, yrOlbHUK,
LUPKYJIb, TPAHCHIOPTHP).

Cooepircanue Kypca ceomempuu 6 7-9 Knaccax

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

BekTopsbl

[lonsiTne BekTOpa, NEHCTBUS HaAJ BEKTOPAaMH, HCIOJIb30BaHHE BEKTOPOB B (U3HKE,
PA30diCeHUe 8eKMopa Ha cocmasgaowue, CKAIapHoe npouzgedeHue.

Koopaunartsi

OcCHOBHBIE TOHATHUS, KOOPOUHAMbBL GEKMOPA, PpPACCMOAHUE MeXHcOy  MOYKAMU.
Koopounamwi cepedunvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6ekmopo8 u KoOpOuHam Ol peueHUs NPOCMeuuux 2eoMempuiecKux
3a0au.

Hcropus maremaTuku. I'eomerpuyeckune purypol

@urypbl B reoMeTPUH H B OKPYKal01IeM MUpe

I'eomerpuueckas gurypa. @opMupoBaHUE MPEICTABICHUH O METANPEeIMETHOM MOHITUU
«purypay.

Touka, TUHMA, OTPE30K, IpsAMas, JIy4, JoOMaHas, INIOCKOCTh, YToJl, OUCCEKTpHUCca yria U ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cumMmeTpus reoMeTpudeckux ¢uryp. LlenTpanbHas cUMMeTpuUsi T€OMETPUIECKUX
¢buryp.

MHOroyroJbHUKH

MHOroyrojipHHK, €ro »3JeMEHThl U €ero cBoicTBa. Pacro3HaBaHHMEe HEKOTOPBIX
MHOTOYTOJILHUKOB. BbinyKivle u HegblnyKivie MHO20Y20abHUKU. IIpaBUIbHBIE MHOTOYT OJIbHUKH.



Tpeyronsauku. Bpicota, Meamana, OHWCCEKTpuca, CpPEIHSS JHMHUS TPEYroJbHUKA.
PaBHOOE/IpEHHBI TPEYTrONbHUK, €r0 CBOWCTBA M MpPU3HAKH. PaBHOCTOPOHHUI TPEyroJIbHUK.
[IpsAMOYrobHBINM, OCTPOYrOJIbHBIM,  TYNOYTOJBHBIM  TPEYrOJIbHUKHA. BHeEIHue  yribl
TpeyroyibHUKa. HepaBeHCTBO TPEyroJIbHUKA.

YersipexyronpHuku. llapaminenorpamMm, pomO, NpsIMOYrOJbHHK, KBaJpaT, Tpamenus,
paBHOOepeHHas Tpanenus. CBOWCTBA M MPU3HAKH MapajuiesiorpaMMa, pom0a, MpsiMOyTroJIbHHKA,
KBaJpara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, Kpyr, HUX D3JEMEHTbl U CBOMCTBA; IEHTPAJbHbIC W BIIWCAHHBIE YIJIbL.
KacarenbHast u cexywas K OKpYKHOCTH, UX céoticmeéa. BIIMCaHHbIE U ONMCAHHBIE OKPYKHOCTH
JUISL TPEYTOJILHUKOB, Yemblpexy2oibHUKO8, NPAGUNbHBIX MHO20)201bHUKOS.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIe Tesa)

MHnozcoepannuk u e2o snemenmoul. Hazeanus MHO202pAHHUKOS C PA3HLIM NON0JHCEHUEM U
Koauyecmeom 2pareu. llepBUYHBIE NPENCTABICHHS O NUPAMUAC, Napajuleienunese, MpusMe,
cdepe, mape, MWIMHAPE, KOHYCE, UX DJIEMEHTAX U MPOCTEHUIITNX CBOMCTBAX.

OTHOmIEeHNS

PagencrBo Qpuryp

CBoiicTBa paBHBIX TPEYrOJBHUKOB. [IpH3HaKkyu paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haku ¥ cBOMCTBA MapaieldbHBIX MNPSAMBIX. Akcuoma napannenvrocmu Eekauoa.
Teopema Daneca.

IlepnenaukyasipHbie NpsiMble

[Ipssmoit yron. Ilepnenmukynsp k mnpsmoil. HakionHasd, npoeknus. CepeauHHBIN
NEePIEHANKYISp K oTpe3Ky. Ceolicmea u npusHaku nepneHoOuKyIapHOCmU.

Ilooobue

Ilponopyuonanvruvlie ompesku, nodoobue ¢ueyp. Iloooousvie mpeyeonvruxu. Ilpusnaxu
nooobus.

B3aumHoe pacnosioxkeHue IpsIMOA U OKPYKHOCTH, 08YX OKPYHCHOCHELL.

H3mepenus 1 BEIYUCICHUSA

Beauuunbl

Ilonstne BenuumHbl. JlnuHa. M3mepenue panuHbl. EnuHunel U3MEpPEHHs IJIMHBL
Benuuuna yria. ['pagycHast mepa yria.

[Tonatue o muomaau TUIOCKOW (urypel M ee cBoicTBax. M3MmepeHue Iiomasnei.
EnvHunb n13MepeHns MIonauu.

IIpencraBnenue 06 oOobeme u ero cBoiictBax. M3mepenue oobema. EnuHuIb H13MEpeHus
00BEMOB.

H3mepenus u BbIYUCICHUS

WHcTpyMEHTBI 1711 U3MEPEHUN U TOCTPOEHUH; U3MEPEHUE U BBIYUCIICHUE YIJIOB, IJIUH
(paccrosiHmii), muomaneil. TpuroHoMmerpuueckue (YHKLUUU OCTPOro yria B IMPSIMOYrOJbHOM
TpeyroibHuke 7Tpuconomempuueckue @yukyuu mynoco yead. BpluUCIeHHE 3JIE€MEHTOB
TPEYrOJBHUKOB C HMCIOJIb30BaHUEM TPUTOHOMETPUUYECKUX COOTHOIICHHH. DOpMyinbl IuIomiaau
TPEYroJIbHUKa, MapajjieorpaMMa M €ro YacTHBIX BUIOB, (POPMYNbI JJIUHBI OKPYXHOCTH H
wiomaau kpyra. CpaBHeHHe M Beluncienue miomaneil. Teopema Iudaropa. Teopema cunycos.
Teopema Kkocumnycos.

Paccrossnus

Paccrossnne mexay Toukamu. PaccTosiHME OT TOYKH 10 MpAMOUN. Paccmosnue medncoy
Queypamu.

I'eomeTpuyeckue nocTpoeHns

I'eomeTpuueckue MOCTPOESHUS TSl WILTIOCTPAIIMH CBOMCTB T€OMETPHUECKUX (PUryp.

WHcTpymMeHTBI A1 TOCTPOEHWM: LMPKYJIb, JIMHEWKA, YroJdbHUK. [Ipocmetiwiue
nocmpoenus YupKyiem U JUHelKol: NOCmpoeHue OUCCeKmpucevl yaid, NepneHOUKyIApd K
npAMOU, yena, pasHo2o OaHHOMY,



Ilocmpoenue mpey201bHUKO8 NO Mpem CMOPOHAM, 08YM CIOPOHAM U Y2Jly MedcOy HUMU,
CMOpOHE U 08YM NPUNEHCAWYUM K Hell YeIaM.

Henenue ompeska 6 0GHHOM OMHOUWIEHUU.

I'eomeTpuyeckue npeodpasoBaHus

IIpeoGpazoBanus

[lonsitue  mpeoOpaszoBanus.  [IpencraBmeHwe 0~ MeTampeaIMETHOM  MOHSITHH
«tpeobpazoBanuey. I1odoobue.

JABukenust

OceBast U LIEHTpaJIbHAasE CUMMETPUSL, nOBOpOmM U napaiienvhsii neperoc. Kombunayuu
OBUDICEHUI HA NIIOCKOCMU U UX CEOUCMEA.

Bosnuxnosenue mamemamuxu kax nayku, smanvl ee pazeumus. OcHogHble pazoenvl
Mamemamuxu. Beioaowueca mamemamuKku u ux 6Knao 8 pazeumue HayKu.

beckoneunocmv mnoowcecmea npocmuix uucen. Yucna u onunvl ompeskos. Payuonanorvie
yucna. Ilompebnocmyo 6 uppayuonanvusix yucnax. lllxona Iugacopa

3apoocoenue aneebopvl 6 nedpax apugmemuku. An-Xopezmu. Poowcoenue OykeeHHOU
cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus eonpoca o HaxodcoeHuu popmyn kopHeti
aneebpaudeckux ypasHenuil cmenenetl, bonvuux yemvipex. H. Tapmanwvs, [oxc. Kapoano, HX.
Abenv, 3. I'anya.

Tlosasnenue memooa KoopOuHam, nO380NAIULE20 NEPEBOOUNMb 2eOMeMPUUEcKUe 00BbeKMbl
Ha sA3vIK aneeopwl. Ilossnenue epaguxos pynkyuii. P. [exapm, I1. @epma. [Ipumepol paznuynvix
cucmem Koopounam.

3aoaua Jleonapoo Iluzanckoco (Dubonayuu) o xponuxax, wucia Pubonavwyu. 3adaua o
waxmamuou oocke. Cxo0uUMoCms 2e0Mempuieckoll npozpeccuu.

Hcmoku meopuu eeposmnocmei: cmpaxogoe oeno, azapmuvle uepwl. 11 Depma,
b.Ilackans, A. bepnynnu, A.H.Koamozopos.

Om szemnedenuss x eeomempuu. [lugpacop u eco wrona. @anec, Apxumeo. I[lamon u
Apucmomens. Ilocmpoenue npasunbHvix MHO20y20bHUKO0S. Tpuccexyus yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Ucmopusa uucna w. 3onomoe cevenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuu. Hcmopus namoeo nocmyaama.

T'eomempus u uckycemeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPQ.

Acmponomust u eeomempus. Ymo u xax yswanu Anaxcazop, pamocgen u Apucmapx o
pasmepax Jlynoi, 3emau u Coanya. Paccmosanus om 3emau 0o Jlywet u Connya. HMzmepernue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wkona mamemamuueckux u Hagueayxkux
Hayk, pazeumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.

Onucanue MaTepuaibHO-TEXHUYECKOro o0ecrnedeHnsi 00pa3oBaTe/IbHOIO Mpoiuecca.
Jlnia peanuzanuu 1eneii u 3agad oOyueHus: MaTeMaTHKeE 10 JaHHON MporpaMMe HCTIONIb3yeTCs
YMK:

1. 'eometpus. CoopHuK pabouux mporpamm. 7 — 9 Kiaccel: mocoOue As yuureneit
o0m1eo0pa3oBaTenbHBIX Opranu3anuii / aBTop-cocraBureib T.A. bypmuctposa. — M.:
[Tpocemenue, 2020

2. Yuebnuk. ['eomerpusi: 7 — 9 . / JI. C. Atanacsn, B. @. byry3os, C. b. Kagomies u ap. —
M.: Ilpocsemenue, 2014.

3. Pabouas TeTpaap mo reomeTpun: 7 knacc: k yaeonuky JI.C. AtanacsHa u np. «'eomeTpust
7 — 9 ximaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3narenscTBo «IK3amen», 2014

4. KontponpHbie paboThl 0 TeoMeTpuu: 7 kinace: K yueOHuky JI.C. AranacsHa u ap.



«"'eomerpus 7 — 9 knaccel» / H.b. MensnukoBa. — M.: M3natensctBO «OK3amen», 2014

5. Tectsl o reomerpun: 7 kiacc: kK yueouuky JI.C. Aranacsiaa u ap. «['eometpus 7 — 9
kiaccel» / A.B. @apkoB. — M.: M3natenbeTBo «OK3ameny, 2014

6. Inmakrruueckue MaTepuaibl o reoMeTpur: 7 kinace: K yaeonuky JI.C. AranacsHa u 1p.
«"'eomerpus 7 — 9 knaccel» / H.b. MenpauKoBa, I'.A. 3axapoBa. — M.: M3naTenscTBO
«Dx3ameny, 2014

7. Pabouas Terpanps no reomerpun:8§ kiacc: Kk yaeouuky JI.C. Aranacsaa u ap. «['eomerpus 7
— 9 ximaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3gaTensctBo «Ok3amen», 2015

8. KonTponbHbIe paboTh M0 TeomMeTpun: 8 Kitacc: kK yaeOonuky JI.C. AtanacsiHa u Jip.
«"eomerpus 7 — 9 knaccer» / H.b. MensaukoBa. — M.: U3natensctBo «Ox3ameny, 2015

9. Tectsl o reomerpun: § kinace: k yueOHuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9
kiaccel» / A.B. ®apkoB. — M.: U3narensctBo «OK3amen», 2015

10. JunakTuyeckue MaTepuaisl 1o reoMeTpun: 8 kiace: k yueonuky JI.C. AranacsiHa u jp.
«I'eometpus 7 — 9 xinacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3garenbcTBO
«Ox3amen», 2015

11. . PaGouas TeTpans mo reomerpuu: 9 kinacc: k yueonuky JI.C. Atanacsina u fp.
«I'eometpus 7 — 9 xinacce» / FO.A. I'nazkos, [1.M. Kamaes. — M.: U3naTenscTBO «OK3aMeH»,
2016

12. KontposbpHbie paboThl o reomeTpun: 9 kiacc: k yueOnuky JI.C. AtanacsHa u ap.
«I'eometpus 7 — 9 xiacce» / H.b. MenbaukoBa. — M.: M3natenscTBo «OK3amen», 2016

13. Tectol o reometpun: 9 kiacc: k yaeonuky JI.C. AtanacsHa u np. «['eomerpust 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3marenscTBO «OK3ameny, 2016

14. IugakTuyeckue MaTepuaisl o reoMeTpun: 9 kinace: k yueonuky JI.C. AtanacsiHa u ap.
«I"'eomerpus 7 — 9 ximacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3garenbcTBO
«Dx3amen», 2016
15. PaGouas mporpamma k y4deOHuKy JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9 kmacchr:

yaeOHOe mocobOue g oOmeoOpazoBaTenbHbIX  opranu3anuii/B.d.byryzoB. M.:

[Tpoceemnienue, 2016.
16. PaGouas nmporpamma no reomerpun k YMK JI.C. Aranacsna, B.®. byry3oa. 7-9 kmaccel

/CoctaButens I'.M.MacnakoBa. M.: Bako, 2014.
17. Paboune nporpammel nio yueOHukam JI.C. Aranacsna, B.®. byry3osa. u ap. 7-9 kmacchl. -

Bousrorpan: Yuurtens, 2012
18. Pabunosuy E. M. ['eometpust Ha roTOBBIX uepTekax. 7-11 kmaccel/ [Ipocsemienue, 2013.

Jlis peanu3anuu 1neaen u 3aa1a4d 00yueHust MaTeMaTriKe [0 JaHHOM MporpaMm Tak >ke€ MOT'YT
IPUMEHATHCSI MEAMAPECYPChl IO OCHOBHBIM TeMaM INporpammsl. [Ipu peanuzanum nporpamMmmal
IIPUMEHSIOTCS TaK K€ Mearornyeckre TeXHOJIOTUH: TEXHOIOTus AuddepeHnanbHoro
o0y4eHus, TMYHOCTHO-OpUEeHTUpoBaHHas TexHonorus, MKT.

K TexHuueckum cpeactBam 00yueHusi, KOTOpble MOTYT 3((EKTUBHO UCIOIb30BATHCS HA
ypOKax MaTeMaTHKH, OTHOCSTCS KOMIIbIOTEp, HU(PPOBOM (oTOoaInapaT, UHTEpaKTUBHAsI JOCKa U
Ap.

Ilepedyenb paboOT MpH KCIIOIB30BAaHUN KOMITBIOTEPA!

—TIOUCK JIOTIOTHUTENIbHON nH(popManuu B IHTepHeTe;

— CO3JIaHUE TEKCTa JIOKJIA/a;

— 00paboTKa TaHHBIX IPOBEAECHHBIX MaTEMaTUYECKUX UCCIIE0BAaHUM;

— CO3JJaHH€ MYJIbTUMEINNHHBIX MTPEe3eHTAU (TEKCTOB C pUCYHKaMH, (GoTorpadusMu U T.11.), B
TOM YHCIIE JUIS IPECTABICHMSI PE3yJIbTaTOB UCCIEA0BATEIBCKON U IPOEKTHOM IEATEIBHOCTH.

[Ipu ncnosib30BaHUK KOMIIBIOTEPA yUaIIMECs IPUMEHSIOT NOJYyYEHHbIE Ha YPOKax
MH(GOPMATUKU HHCTPYMEHTAIbHbIE 3HaHU (HallpuMep, yMEHHs paboTaTh C TEKCTOBBIMH,
rpadMuYecKUMH peAaKTOPaMu U T.J.), TEM CaMbIM Y HUX (OPMHUPYETCS TOTOBHOCTh U PUBBIUKA



K MIPAKTUYECKOMY IPUMEHEHHIO HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH. TeXHn4YecKknue cpecTBa
Ha ypOKaX F€OMETPUH HIMPOKO MPUBJIEKAIOTCS TAKXKE IPU MOATOTOBKE MPOEKTOB (KOMIIBIOTED).

TemaTuyeckoe MJIAHMPOBaHHUeE.

7 Kaace
Howmep Conepxanue Komm- XapaKTepUCTUKA
napa- Marepuana YEeCTBO OCHOBHBIX BHJIOB
rpada 4acoB JESTETPHOCTH YICHUKA
(Ha ypoBHE yueOHBIX
JEUCTBUI)
I'naBa |. HauanbHble 10 OOBACHATH, UTO TAKOE OTPE3OK, JIyY, YTOJ,
reoMeTpuyecKme cBeJleHust Kakue (QUrypbl Ha3bIBalOTCA PaBHBIMHU, KaK
1,2 [Ipsimast m oTpesok. Jlyu 2 CPaBHUBAIOTCS U U3MEPSAIOTCA OTPE3KH U
U yroi YTJIbl, 4TO TAKOE€ rpaayc U IpajaycHas Mepa
3 CpaBHeHUE OTPE3KOB U 1 yriia, KaKOW yrojl Ha3bIBA€TCS MPSIMBIM,
YIJIOB TYIBIM, OCTPBIM, pa3BEPHYTHIM, UTO TaKOe
4,5 N3mepenune oTpe3KkoB. 3 cepeauHa oTpe3Ka U OHcceKkTpuca yria,
N3mepenue yrios KaKue YTriibl Ha3bIBAIOTCS CMEXHBIMU U
6 CMexHbIE 1 1 KaKue BepPTUKAJIbHBIMU; QOPMYIHPOBATH U
BEPTUKAJIbHBIE YTIIbI 000CHOBBIBATh YTBEPKJEHHUS O CBOMCTBAX
7 [IepnenukynspHbie 1 CMEXHBIX U BEPTUKAIbHBIX YIJIOB; 00BsIC-
IIpsIMBIE 1 HATb, KaKHE IMPSIMbIE Ha3bIBAIOTCS
Pemenue 3amau 1 HNepHeHIUKYIAPHBIMU; (OPMYINPOBATE U
KontpomnsHas pabora Ne 000CHOBBIBAaTh YTBEP)KJIEHHE O CBOWCTBE ABYX
1 IPSIMBIX, IEPIEHIUKYISIPHBIX K TPETHEH;
n300pakaTh U paclo3HaBaTh yKa3aHHbIE
npocTeine GUrypsl Ha yepTexax; pemarhb
3a7a4¥, CBSA3aHHBIC C 3TUMHU NPOCTEHIIUMU
burypamu
I'nasa |l. TpeyrojabHuku 17 OObscHATH, Kakas (purypa Ha3bIBaeTCs
1 TpeyronpHux 2 TPEYrOJbHUKOM, YTO TAaKOE€ BEPILMHBI,
2 IlepBbIii IpU3HAK CTOPOHBI, YIJIbl U IEPUMETP TPEYTOJIbHHUKA,
paBeHCTBA 1 KAKOM TPEYrOJIbBHUK Ha3bIBACTCA
3 TPEYTOJIbHUKOB 1 paBHOOEIPEHHBIM U KaKOH PaBHOCTOPOHHUM,
[lepnenaukyisp 1 KaKHe TPEYroJIbHUKU HA3bIBAIOTCS PABHBIMMU;
4 npsmoil Menuassl, n300paxkaTh U paclo3HaBaTh HA YepTEKaAX
5 OUCCEKTPUCHI U BBICOTHI 1 TPEYTrOJIbHUKHU U UX DJIEMEHTHI;
TPEYTrOJIbHUKA (GbopMyJIHpPOBATH U JOKA3bIBATH TEOPEMBI O
6 CaoiicTBa 4 IIPU3HAKaX PABEHCTBA TPEYTOJbHUKOB;
paBHOOEIPEHHOTO 00BSACHATH, YTO Ha3bIBAETCSA
TPEYTrOJIbHUKA NEPIEHANKYIIAPOM, IPOBEAEHHBIM U3 JAHHOU
7 Bropoit u tperuit 1 TOUYKHU K JaHHOU NpsMOii; (opMynupoBaTh U
NIPU3HAKHU PaBEHCTBA 3 JIOKa3bIBaTh TEOPEMY O MEPIEHIUKYIISAPE K
TPEYTOJIbHUKOB 2 npsiIMOM; OOBSICHATH, KAKHE OTPE3KU
OKpyXHOCTb 1 HA3bIBAIOTCS MEJIMAHOM, OMCCEKTPUCON U

3ajaun Ha MOCTPOEHUE
Pemenne 3amau
KoHnTtponsHas padorta
Ne 2

BBICOTOH TpeyrojbHHUKA; (HOpMYyIUPOBATH U
JI0OKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOTO TPEYTOJbHUKA; PeLIaTh
3a/1a4yu, CBS3aHHbIE C PU3HAKAMHU PABEHCTBA
TPEYroJIbHUKOB U CBOMCTBAMU




PaBHOOEIPEHHOT'O TPEYTOJIbHUKA,
dbopMynupoBaTh onpeaeneHne OKpyKHOCTH;
O0OBSICHATH, YTO TaKOE ICHTP, paauyc, Xopaa
U IUaMeTpP OKPYKHOCTH; PeIIaTh
IpOCTEHIINEe 3a]Jaul Ha IOCTPOCHHE
(mocTpoeHue yriia, paBHOTO JIAHHOMY,
NOCTPOEHUE OMCCEKTPHCHI YIiia, IOCTPOCHUE
NEPHEHIUKYIAPHBIX NIPSAMBIX, IOCTPOCHUE
cepelnHbI OTpe3Ka) u O0JIee CIOKHbBIE
3a/la4d, UCTIOJB3YIOIINE YKa3aHHbIE
IIPOCTEMIINE; CONIOCTABIIATH ITOJy4EHHBIN
pe3yNbTaT C yCIOBUEM 3a/1a4H;
AHAJIM3UPOBATH BOSMOJXKXHBIC CITydan

T'aasa Il1.
npsiMble

MapaaneabHbie

13

1
2

[TapamiensHble IpsIMBbIE
[Ipu3nakn
napajuiebHOCTH JABYX
TPSIMBIX

AKcroMa nmapasnielbHbIX
TIPSIMBIX

Pemenue 3aqau
KonTpomnbHas pabora Ne
3

[EEN

[EEY

DopMyIUPOBATH ONIPEEIICHNUE TTAPAIITIETbHBIX
MPSIMBIX; OOBACHATH C TIOMOIIBIO PUCYHKA,
KaKue yribl, 00pa3oBaHHBIC MPU TIEPECCUCHUN
JBYX TIPSIMBIX CEKYIIEH, Ha3bIBAIOTCS
HaKpECTJICKAMMUMH, KaKHe 0JTHOCTOPOHHUMH
1 KaKre COOTBETCTBEHHBIMU;
bopMyIHUpPOBATH U JOKA3BIBATh TEOPEMBI,
BBIpaXaIONHe TPU3HAKHI TapaIeTbHOCTH
JIBYX MPSIMBIX; OOBSICHATD, UTO TaKOe
AKCUOMBI T€OMETPUH U KaKhe aKCUOMBI YKe
M CII0JIb30BANIUCH paHee; GopMyIupoBaTh
AKCHOMY MapajlIeIbHbIX NPSIMbIX U BBIBOJAUTH
criencTBus u3 He€; GopMyITUpPOBaTh

U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
napasuiebHbIX NPSMBIX,

oOpaTHbIe TeOpeMaM O MpU3HAKaX
NapauIeIbHOCTH, CBA3aHHBIX C HAKPECT
JeXallUMH, COOTBETCTBEHHBIMU U
OJHOCTOPOHHUMH YIJIAMH, B CBSI3H C 3TUM
OOBSCHSTD, UTO TAKOE YCIOBHE U 3aKIIOUCHHE
TEOpeMBbl, Kakasi TeopeMa Ha3bIBaeTCs
00paTHO MO OTHOIICHUIO K JAHHOU
TeopeMe; OOBICHATH, B UEM 3aKIII0UaeTCs
METOJI TOKa3aTelbCTBA OT IPOTUBHOIO:
dbopMyaHpOBaTh U TOKA3bIBATH TEOPEMBI 00
yIrJ1ax ¢ COOTBETCTBEHHO MapaieTbHBIMU U
NEePIEHUKYISPHBIMU CTOPOHAMM; TPUBOIUTH
MIPUMEPHI UCTIIOIB30BAHUSI 3TOTO METO/1A;
pemiaTh 3aJ1a4i Ha BEIYKCIICHUE,
JI0Ka3aTesIbCTBO U MOCTPOEHUE, CBA3AHHBIE C
napajyieIbHBIMU TPSIMBIMU

I'maBa IV. CooTHOLIEHUS MEXKTY
CTOPOHAMHU H yIJIaMH
TPeyrojibHUKA

18

1
2

Cymma yrios
TpPEeYroJbHUKA
COOTHOIIEHUS MEXY

@opMyIMpOBaTh U I0KA3bIBATH TEOPEMY O
CyYMME YIJIOB TPEYrOJIbHUKA U €€ CIIEICTBUE O
BHEIIHEM YTJI€ TPEYTOJIbHUKA; IPOBOAUTD
KJIaccu(UKALMIO TPEYTOJILHUKOB IO YrilaM;
(GbopMyIHpOBaTh U I0Ka3bIBaTh TEOPEMY O
COOTHOILIEHUSAX MEXIY CTOPOHAMU U yriIaMHu




CTOpPOHAMU U yriiamMu 3 TpEeyrojbHUKa (mpsMoe u oOpaTHOE
TPEYTrOJIbHUKA 1 YTBEPXKACHUS) U CIEICTBUS U3 HEE, TEOPEMY O
3 KontponsHas padora Ne 4 HEpaBEHCTBE TPEYrOJIbHUKA;
4 TIpssMOyroJbHBIC dbopMynupoBaTh U AOKA3bIBATH TEOPEMBI O
4 TPEYroJIbHUKU CBOICTBaX MPSAMOYTOJILHBIX TPEYTOJIbHIUKOB
[loctpoenue (IpsIMOYTOJIBHBIN TPEYroJIbHUK ¢ yrioM 30°,
TPEYrojJbHUKA TIO 4 NPU3HAKHA PABEHCTBA MPSMOYTOJIBHBIX
TpEM 3JI€MEHTaM 3 TPEYroJILHUKOB); (hOpMyIHpPOBATH
Pemenue 3amau 1 OTIpeIeJIeHNs PACCTOSHUS OT TOYKH JI0
KonTponpHas padora Ne MPSIMOM, pacCCTOSIHUSI MEXy Ma-
5 pauIeIbHBIMU NIPSIMBIMU; PEIIATh 331344 HA
BBIYHCIICHUE, JI0KA3aTeLCTBO M MTOCTPOCHUE,
CBSI3aHHBIC C COOTHOIICHUSIMHU MEXTY
CTOPOHaMHU U YTJIaMHU TPEYrOJIbHUKA 1
paccTosTHIEM MEXIy MapalieTbHBIMU
IPSIMBIMU, TTPA HEOOXOTUMOCTH TIPOBOTUTH IO
XOJIy pelIeHus TOTIOJTHUTEIBHBIE TOCTPOCHHS,
COTIOCTABIIATH TOJYYEHHBIH PEe3yIbTaT C
YCIIOBUEM 33/1a49H, B 337]a4axX Ha MOCTPOCHHE
MCCIIEIOBATh BO3MOJKHBIC CITydau
IloBTOpenue. Pemenue 12
3aaayu
8 kiace
Howmep Conepxanue Kouu- XapakTepucTuka
napa- Marepuana YeCTBO OCHOBHBIX BHJIOB
rpada 4acoB NEeSITEIbHOCTH YUeHUKa
(Ha ypoBHE Yy4EOHBIX
JICUCTBU)
I'naBa V. YeTbIp€XyroJbHUKH 14 OOBsACHATH, YTO TaKOE JJOMaHasi,
1 MHOToyroJisHUKU 2 MHOTOYTOJIbHUK, €r0 BEpLIUHBI,
2 [Tapannenorpamm u 6 CMEXHBbIE CTOPOHBI, IUArOHAaJIH,
Tpaneuus n300paxxaTh U pacro3HaBaTh
3 [IpssMOYTONBHUK, 4 MHOTOYTOJIbBHUKH Ha YepTexXaXx;
pom0, KBaspar MOKa3bIBATh 3JIEMEHTBI
Pemenue 3anau 1 MHOTOYTI'OJILHUKA, €ro
KonTtponsHas paborta 1 BHYTPEHHIOIO U BHELIHIOIO

Ne l

obnactu; GopMyTUpOBaThH
OTIPEJICIICHUE BBITTYKJIOTO MHOTO-
YroJIbHUKA; 300paXkaTh U
pacro3HaBaTh BBIMYKIIbIE U HEBHI-
MYKJIbIe MHOTOYTOJIbHUKH;
dbopmMynupoBaTh U JOKAa3bIBATh
YTBEPKJIEHUS O CyMMeE YTJIOB
BBINTYKJIOTO MHOTOYTOJIbHUKA U
CyMMe €ro BHEITHUX YTJIOB;
00BSCHATH, KAKHE CTOPOHHI (Bep-
[IMHBI) YETHIPEXYTOIbHIKA
HA3BIBAIOTCS MPOTUBOTIONIOKHBIMU;
(bopMyIupoOBaTh OTpEIEIICHHS
napajuiesiorpaMma, Tpaneun,




paBHOOEIPEHHON U MPSAMOYTOJIbHON
Tpaneuui, IpsIMOYyroJIbHUKA,
poMO0a, KBajparta; u300paxkarhb U
pacrno3HaBaTh 3TH
YETBIPEXYTOJIbHUKH;
dbopMyITUpOBaTh U JOKA3BbIBATH
YTBEPXKAEHUS 00 UX CBOMCTBAX U
IpU3HAaKax; pelaTh 3aja4u Ha
BBIUUCIIEHUE, JOKA3aTEJIbCTBO U
IOCTPOEHUE, CBSI3aHHBIE C ATUMU
BUJIAMHU YETHIPEXYTOJILHUKOB;
0O0BSACHATH, KAKHE JIBE TOUKU
Ha3bIBAIOTCS CUMMETPHUYHBIMA
OTHOCHUTENBHO MPSMOiL (TOUKH), B
KaKoM ciydae (purypa Ha3bplBaeTcs
CUMMETPUYHOMN

I'naBa VI. Ilnomaab 14 OOBSICHATH, KaK MPOU3BOIUTCS

1 [Tmomanp 2 WU3MEpEeHHe TI0IIa e MHO-

2 MHOTOYT'OJIbHHUKA 6 rOYyroJIbHUKOB, KaKue
[Tnomamm MHOTOYTOJILHUKH Ha3bIBAOTCSI

3 napaiesiorpaMma, Tpe- 3 PaBHOBEJIHMKHMH U KaKHe
YTOJIbHUKA U TPareluu 2 PaBHOCOCTABJICHHBIMH;

Teopema Iudaropa 1 bopMyITUpOBaTH OCHOBHBIE
Penrenne 3amau CBOMCTBA IJIONIajieil M BEIBOIUTH C
KonTtponsHas padora Ne UX TIOMOUIbI0 (POPMYIIBI TIOLIAAeH
2 IPSIMOYTOJIbHHUKA,
napasserorpaMma, TpeyrojbHUKa,
Tpanenuu; GopMyIupoBaTh U
JI0OKa3bIBaTh TEOpEMY 00
OTHOILLIEHUU TUIOIIaAeH
TPEYroJIbHUKOB, UMEIOUIUX 10
paBHOMY yriy; GopMyIupoBaTh U
noka3biBaTh Teopemy [ludaropa u
00paTHYIO eii; BRIBOAUTH GOPMYITY
['epona juist mionaan
TpPEyrojbHUKA; peliaTh 3aJa4l Ha
BBIYHUCIICHUE U JOKa3aTelbCTBO,
CBs3aHHbBIE C GOPMYIIaMHU IJIOMIAJCH
u Teopemoii [ludaropa
I'nasa VII. Ilogo0ubie 19
TPEYroJbHUKH

1 Omnpenenenrie mo100HBIX 2 OOBSICHATH IOHATHE
TPEYroJbHUKOB IPONOPIUOHATBHOCTH OTPE3KOB;

2 [Tpu3naku noo0Ous 5 (bopMynupoBaTh ONpeaeaeHUs
TPEYroJIbHUKOB NO0/I00HBIX TPEYTOJBHUKOB U KO-
KonTponsHas pabota Ne 1 s¢¢unrenTa noaoous;

3 3 [Ipumenenue 7 (GopMynHMpoBaTh U 0KA3bIBaTh TEO-
noao0us K JoKasa- peMbl: 00 OTHOILIECHUH TUIOIAJeH
TEJIbCTBY TEOPEM U 10JI0OOHBIX TPEYTOJIBHUKOB, O

4 PpEILIEHHIO 3314 3 MpU3HAaKax Mmoa00us

CoOTHOILIEHUS MEXTY
CTOPOHAMU U yTJIaMH

TPCYTrOJIbHUKOB, O CpCIlHCﬁ JVUHHUHU
TPCYroJIbHUKA, O ICPCCCUCHUU




IPSIMOYTOJIBHOTO TpE-
YTOJIbHHUKA

KontponsHas padora Ne
4

MeMaH TPEYTOJIbHUKA, O TIPO-
MOPIUOHAIBHBIX OTPE3KaX B
MPSIMOYTOJILHOM TPEYTOJIbHUKE;
00BACHATE, YTO TAKOE METOI
1o100us B 3a/1a4ax Ha MOCTPOCHHE,
U IPUBOJIUTH MIPUMEPHI
MPUMEHEHHUS 3TOTO METOJa;
00BACHATH, KAK MOKHO
HCIIOJIb30BaTh CBOMCTBA ITOJ00HBIX
TPEYTrOJbHUKOB B M3MEPHUTEIIBHBIX
paboTax Ha MECTHOCTH; OOBSICHATD,
KaK BBECTH ITOHATHE I10I00HS SIS
IPOU3BOJIBHBIX (DUTYP;
bopMyITMpOBaTh ONPENCTICHUS U
UJUTFOCTPUPOBATH TIOHSITHSI CHHYCA,
KOCHHYCA U TAaHT€HCA OCTPOTO yIia
PSIMOYTOJIBHOTO TPEYTOJILHUKA;
BBIBOJTUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXIACCTBO W 3HAYCHHUS
CUHYyCa, KOCHHYCA U TaHTeHCA IS
yrioB 30°, 45°, 60°; pemats 3a1a4u,
CBSI3aHHBIE C [T0100MEM
TPEYTOJBLHUKOB, JJIS1 BEIYHCIICHUS
3HAYCHUH TPUTOHOMETPUUECKUX
(GYHKIIUHA UCTIOTH30BATh
KOMIBIOTEPHBIE IPOTPAMMBbI

I'nasa VIII. Oxkpy:xHocTh

17

1
2

KacarenpHas x
OKPYXHOCTH
LlenTpanbHbie U
BIIMCAHHBIE YTJIbI
UYertbipe 3ameyaTelibHbIe
TOYKH TPEYTrOJIbHUKA
Bnoucannas u
ONMMCaHHAs OKPYXK-
HOCTH

Pemenue 3agau

Kontponsnas pabora No
5

~ W

HUccaenosats B3auMHOE
pacmoJIoKEeHUE NPSIMO U OKPY>KHO-
ctH; GOPMYIMPOBATH ONPEICIICHHE
KacaTeJIbHOW K OKPYXHOCTH;
bopMyITHpOBaTh U TI0Ka3bIBATh
TEOpPEMBI: O CBOMCTBE KacaTeJIbHOM,
0 IIpHU3HAKe KacaTelabHOH, 00
OTpe3KaX KacaTeJIbHBIX,
MPOBEAEHHBIX U3 OJJHON TOYKH;
dbopmMynupoBaTh NOHATHUS
HEHTPaJIbHOTO yIila U rPalyCHON
Mepbl AYTU OKPYKHOCTH;
dbopMynupoBaTh U JOKA3bIBAThH
TEOPEMBI: O BIIMCAHHOM YTJe, O
NPOMU3BEJIEHUU OTPE3KOB
NepeceKaromuxcs Xopa;
dbopMynupoBaTh U JOKA3bIBAThH
TEOPEMBI, CBS3aHHBIE C
3aMedaTeIbHBIMH TOUKaMU
TpPEeyroJibHUKA: 0 OMCCEeKTpUce yria
U, KaK CJIE€JICTBHE, O IEepECeUCHUH
OMCCEKTPHC TPEYrOJbHUKA; O
CEpPEeIMHHOM TEPIEHIUKYIISIPE K
OTpPE3KY U, KaK CJIEJICTBHUE, O
NePECeUECHUH CepeaMHHBIX




HEPIEHIUKYIISPOB K CTOPOHAM
TPEYTrOJIbHUKA; O IEPECEUEHUU
BBICOT TPEYIOJIbHUKA;
dbopMynupOBaTh OMpeCeICHUS
OKPY>KHOCTEM, BIUCAHHOU B
MHOTOYT'OJIbBHUK U ONIMCaHHOM
OKO0JIO MHOTOYTOJIbHUKA;
dbopMynupOBATh U JTOKA3HIBATh
TEOPEMBI: 00 OKPYKHOCTH,
BITMCAHHOH B TPEYrOJIBHHK; 00
OKPYKHOCTH, OITUCAHHOU OKOJIO
TPEYTOJIBHUKA; O CBOMCTBE CTOPOH
ONMCAHHOTO YeThIPEXYrOJIbHUKA;
O CBOMCTBE yIJOB BIIMCAHHOTO
4eThIPEXYroJIbHUKA; PelaTh 3aaun
Ha BBIUMCJIEHNE, JOKA3aTeIbCTBO U
MOCTPOEHUE, CBA3aHHBIE C
OKPYXHOCTbHIO, BIMCAHHBIMU U
ONMCAHHBIMU TPEYrOJIbHUKAMH U
YeThIPEXYTOJIbHUKAMHU;
HCCIEI0BATL CBOIICTBA
KOH(UTypaluii, CBI3aHHBIX C
OKPYXHOCTBIO, C TOMOIIIBIO
KOMITBIOTEPHBIX TPOTrpaMM

IloBTOpenne. Pemenue 3agau 4
9 kJaacce
Howmep Conepxanue Kouu- XapakTepucTuka
napa- Marepuana YEeCTBO OCHOBHBIX BHJIOB
rpada 4acoB NEeSITeNbHOCTH YUeHUKA
(Ha ypoBHE Yy4EOHBIX
TEeUCTBUI)
[ToBTOpEHMNE Kypca reoMeTpuu 8 2
KJlacca
I'naBa I X. BekTopbl 12 ®opMynMpoBaTh ONPEIEICHUS U
1 [TonsiTue BexTopa 2 WUTIOCTPUPOBATH MOHATHUS BEKTOPA, €T0
2 CrnosxeHue u BbIUUTAHUE JUTMHBI, KOJIJTMHEAPHBIX U PABHBIX BEKTOPOB;
3 BEKTOPOB 4 MOTHUBUPOBATH BBEJACHUE MMOHATUH U
YMHOXEHHE BEKTOpPA 5 JNEUCTBUM, CBA3aHHBIX C BEKTOPAMH,
Ha yucio. [Ipumenenue COOTBETCTBYIOIIMMHU MPUMEPAMH, OTHOCSIIH -
BEKTOPOB K PEIIECHUIO Mucs K pU3NUECKUM BEKTOPHBIM
3amau 1 BEIIMYMHAM; IPUMEHSTH BEKTOPHI U
KonTtponsnas pabora No JNEWCTBUS HAJl HUMU MIPH PELICHUH
1 r€OMETPUYECKUX 3a7a4
I'naBa X. Meroa KoopauHaT 10 OOBSACHATH U WIUTFOCTPUPOBATH TOHATHS
1 KoopaunaTs! BekTOpa 2 OPSAMOYTOJIBHOM cHCTEMBI KOOPAMHAT,
2 [Ipocreiimue 3agaun B KOOPJMHAT TOYKH U KOOPAMHAT BEKTOPA;
KOOpIUHATAX 3 BBIBOJIUTH U MCTIOJIb30BATh MPU PEUICHUU

3 YpaBHeHus

3ajga4 (I)OpMy.HBI KOOpAUHAT CCPCANHBL




OKPYKHOCTH U IIPSIMOU

OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSIHUS MEXK Y

Pemenue 3amau 1 JIBYMSI TOUYKAMU, YPABHECHUS OKPYKHOCTH H
KonTponbHas pabota 1 npsaMoit
Ne 2
I'naBa XI. CooTHOLIEHHS MeXKTY 14 ®opMynupoBaTh U WILTIOCTPUPOBATH
CTOPOHAMM M YIJaMH OTIpe/ICTICHHS CUHYCa, KOCHHYCA, TAHT€HCA U
TpeyrojibHuka. Ckajasipuoe kotanrenca yrios ot 0 1o 180°; BBIBOAUTH
npou3Be/ieHlEe BEKTOPOB OCHOBHOE TPUTOHOMETPHUUYECKOE TOKJIECTBO U
1 Cunyc, KocuHYyC, 3 dbopmMynsl puBeaeHNs; GOPMYITHPOBATH U
TAHTEHC, KOTAHT€HC JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB,
2 yria 6 MPUMEHSTh UX MPH PEIICHUU TPe-
CooTHOIIEHUS MEK Y YTOJIbHUKOB; OOBSICHATh, KaK UCIOJIb3YIOTCS
CTOpPOHAMHU U YTJIaMH TPUTOHOMETpUYECKHE (HOPMYITBI B
TPEYTOJIbHUKA 3 MU3MEPUTENBHBIX pab0Tax Ha MECTHOCTH;
CkansipHoe bopMyITHPOBAThH ONPEACIICHHS yTila MEXIY
MPOU3BEACHHUE BEKTO- 1 BEKTOPaMH U CKAJIIPHOTO TIPOU3BEICHUS
poB 1 BEKTOPOB; BEIBOJUTH (OPMYITY CKAISIPHOTO
Pemrenue 3amau POM3BENICHUS Yepe3 KOOPIUHATHI BEKTOPOB;
KontponpHas padota dbopmynpoBaTh 1 000CHOBHIBATH
No 3 YTBEPKIEHNUE O CBOMCTBAX CKAISIPHOTO
MIPOU3BEICHHUS; HCTIOIh30BATH CKAIISIPHOE
IPOM3BEICHNE BEKTOPOB MPU PEIICHUU 33129
I'nasa XII. InuHa okpyKHOCTH 12 dopMynupoBaTh ONpPEAECICHUE MPABUIBHOIO
U TUI0IAb KPyra MHOTOYroJbHHKa; GOPMYIUPOBATH U
1 [IpaBunbHbIE 4 JI0OKa3bIBaTh TEOPEMBI 00 OKPYXKHOCTSX,
2 MHOT'OYT OJIbBHUKH 4 OINMCAaHHOW OKOJIO IPAaBUIBHOTO
JInuHa OKpPY>KHOCTH U MHOTOYTOJIbHUKA U BIIMCAHHOH B HEro;
IJI0IIab Kpyra 3 BBIBOJUTH U UCIOJIb30BaTh GOPMYJIIbI IS
Pemenue 3anau 1 BBIYMCIICHHUS TIJIOIIAAN TPABUIBHOTO
KonTponsnas pabora No MHOTOYrOJbHHKA, €r0 CTOPOHBI U pajanyca
4 BIMCAaHHOU OKPYKHOCTH; peuIaTh 3aJauyu Ha
MOCTPOEHHUE MPABUIBHBIX MHOTOYT'0JIbHUKOB;
OODBSICHATH MOHATHUSA JITIUHBI - OKPY>KHOCTU U
IJIOIIAAN KPYyra; BBIBOAUTH POPMYIBI s
BBIYMCIICHUS JJIUHBI OKPYKHOCTH U JITMHBI
IyTH, TUIOLIAJH KPYyra U MIOHIaJAd KPYTrOBOTO
CEKTOpa; MPUMEHSITh 3TU GOPMYIIBI IpU
pelIeHny 3a1a4
I'naBa XIIl. IBu:keHus 6 OOBACHATH, UTO TAKOE OTOOpAKEHHUE
1 [TonsiTue ABMKEHUS 2 MJIOCKOCTH Ha ce0s U B KaKOM Cllydae OHO
2 [TapannenbHbIii IepeHoc 2 Ha3bIBAETCS JIBUKEHUEM ILJIO CKOCTH;
Y TIOBOPOT O0OBSICHATD, YTO TAKOE OCEBasi CHMMETpPHS,
Pemenwne 3amau 2 [EeHTpabHasi CHMMETPHS, MapaiieTbHbIH
1 MEPEHOC U TIOBOPOT; 000CHOBBIBATh, UTO ATH
0TOOpa)KeHUsI TUIOCKOCTH Ha ce0s SABISI0TCS
JIBUKECHUSAMU;, OOBACHATH, KaKOBa CBA3b
MEXAY ABHKEHUSIMU U HAIOKCHUSIMU,
UJUTIOCTPUPOBATH OCHOBHBIE BUIBI
JIBW)KEHUN, B TOM YHCJIE C TOMOIIBIO
KOMIBIOTEPHBIX MPOTPaMM
I'naBa XIV. HauanbHble cBeneHus 4 OO6BACHATH, YTO TAKOE MHOTOTPAHHUK, €TI0




U3 CTEPCOMETPHUH

1 MHOrorpaHHuKH 2
2 Tena 1 moBepxHOCTH 2
BpalleHUs

rpanu, péopa, BEpUIMHBI, JUArOHAIN, KAaKOH
MHOTOTPaHHHMK Ha3bIBAE€TCS BBITYKIIBIM, YTO
Takoe N-yroJibHas Ipu3Ma, €€ OCHOBaHU,
00KOBBIEC I'paHU U OOKOBBIE pEOpa, Kakas
IpU3Ma Ha3bIBAETCS MPSAMOM U Kakas
HAKJIOHHOM, 4TO TaKO€ BbICOTA IPU3MBI,
Kakasi Ipu3Ma Ha3bIBaeTCs
napaJijiesIenuIeIoM U Kakoil napasieaenumnes
HA3BIBAETCS MPSIMOYTOJIBHBIM; (HOPMYITHPO-
BaTh U 0OOCHOBBIBATh YTBEPKICHUS O
CBOICTBE IMaroHajiel napajjielienunena u o
KBaJpaTe JUaroHajau NpsMOyrojbHOTO
napasuienenumnesa; oObsCHATh, YTO TaKOE
00BEM MHOTOTPAHHHUKA; OOBSICHATH, KaKOU
MHOTOTPAaHHUK HAa3bIBACTCS MUPAMHUJION, YTO
Takoe€ OCHOBAHHUE, BEPIINHA, OOKOBBIE TPaHU,
O6oKoBbIE pEOpa U BBICOTA MUPAMHU/IbI, KaKast
NUpaMKJia Ha3bIBaeTCs MPaBUIbHOM, YTO TaKOe
anogema npaBUIbLHON MUpaMuUbl, OOBSICHITH,
KaKoe TeJI0 Ha3bIBaeTCs LIUIUHIPOM, YTO
TaKO€ €ro 0Ch, BBICOTa, OCHOBAHUSI, PaJINYC,
00KOBast IOBEPXHOCTh, 0Opa3yrolue, pa3-
BEPTKA OOKOBOI MOBEPXHOCTH, KAKUMH
dbopmynamMu BEIpaKarOTCs 00bEM U TUIOIIA T
OOKOBOM MOBEPXHOCTU LUIUH]IPA;
00BSCHATH, KAKOE TEJIO Ha3bIBAECTCS KOHYCOM,
YTO TaKOE €ro 0Ch, BHICOTA, OCHOBAHUE,
00KOBas MOBEPXHOCTh, 0Opa3yIoIIHKeE,
pa3BEépTka OOKOBOM MOBEPXHOCTH, KAKUMU
dbopMynamu BeIpaxaroTcs 00bEM KOHYCa U
IJ1011a/1b OOKOBOW MOBEPXHOCTHU; OOBSACHSTS,
Kakasi TOBEpXHOCTh Ha3bIBaeTcs chepoii u
KaKo€ TEJI0 Ha3bIBAETCs IIAPOM, YTO TaKOe
pamuyc u guameTp chepsl (mapa), pacrno3Ha-
BaTh HA PUCYHKaX MpU3MY, apajuieenunen,
NUpaMHy, HUAIUHIP, KOHYC, IIap

IoBTOpeHne. Pemenue 8
3agad. O0 akcuomax
IJIAHUM EeTPUH
HToroBasi KOHTpPOJIbHAS
pabora Ne 5

KTII nnis 7-9 xnaccoB B oTeNbHBIX (aiinax.

HpI/IHO)KCHI/Ie K IIporpaMme.

HopMmbl O11eHKH 3HAHMI, YMEHUI U HABBIKOB YYalIUXCH 10 MaTeMAaTHKe.




1. Ouenka nucomennvix KOHMPOIALHBIX PAOOM OOYUAIOUUXCA NO MAMEMANUKE.
OTBET OLICHUBAETCSI OTMETKOM «5%», €CIIn:

paboTa BBINOJIHEHA TTOJIHOCTBIO;

B JIOTHYECKHX PACCYKJICHHUSIX M 000CHOBAaHUH PEIICHHUS HET MPOOEIIOB U OIHOO0K;
B PCIICHHUU HET MAaTCMAaTUYCCKUX OIIMOOK (BO3MO)KHa OJHAa HETOYHOCTH, OITMCKaA,
KOTOpasa HC ABJIACTCA CICACTBUCM HE3HAHHWA WJIW HCIIOHMMAaHUA y‘-I€6HOFO
Marepuana).

OtMmeTka «4» CTaBUTCS B CICAYIOUIUX CIIydasiX:

paboTa BBINOJIHEHA OJHOCTHIO, HO 000CHOBAHMS IAr0B PEIIECHUS HEA0CTATOYHbI
(ecnu ymeHue 000CHOBBIBATH PACCYKICHUS HE SBIBIIOCH CIIEIIUATIBHBIM 00BEKTOM
MIPOBEPKH);

JIOTIYILIEHbI OJTHAa OIIMOKA UJIH €CTh JBa — TPU HEJOUETA B BBIKJIA/IKaX, pUCYHKAX,
yepTexax win rpadukax (€Ciu 3TU BUIBI padOT HE SIBISUTHCH CHIEITUATBHBIM 00BEKTOM
MIPOBEPKH).

OTMeTKa «3» CTaBUTCS, ECIU:

JIOTIyILIeHO OoJiee 01HOM omKOKH Uik 0oJiee ABYX — TPEX HEJ0YETOB B BHIKJIA/IKAX,
yepTexax win rpadukax, Ho oOyJaromuiics 001aaaeT 00s3aTeIbHBIMA YMEHHUSIMH T10
MIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

JOTIYITIIEHBI CYIIECTBEHHBIE OMMOKH, MOKa3aBIINE, 9YTO OOYJAIOITUICS HEe 00agaeT
O6${- 3aTCJIbHBIMH YMeHI/ISIMI/I 110 }IaHHOfI TEMC B HOJ'IHOf/i Mepe.

YyuuTtenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIILHBIN OTBET Ha BOIIPOC MJIM OPUTHHATILHOE
pelIeHre 3a/1aui, KOTOpbIe CBUETEILCTBYIOT O BHICOKOM MaTeMaTUYECKOM Pa3BUTHU
00ydJaromierocs; 3a pemenne 0oJiee CI0KHOM 3a/1auul WJIM OTBET Ha 00Jiee CIIOKHBIN BOMPOC,
MpeIoKeHHbIe 00yJaroeMycs JOTOIHUTEIBHO MOCE BBIIOIHEHHS UM KaKHX-THU00 APYrux
3aJaHUH.

2. Ouenka ycmHvlX omeemos 00y4auuxca no mMamemamuke.

OTBET OLICHUBAETCA OTMETKOM «5», €CIIU YUYCHHK:

MIOJTHO PACKPBLI COJIEp)KaHKE MaTepralia B 00beMe, IPeyCMOTPEHHOM MTPOTPaMMOM 1
y4eOHUKOM;

W3JI0KWIT MaTepHajl FPAMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Yysl MAaTEeMaTHIECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEICIICHHOM JIOTMUECKOW TIOCIIeI0BATEIIEHOCTH;
MPABHIILHO BBITIOJHWI PUCYHKH, YEPTEKH, TpadUKH, COMYTCTBYIOIIHNE OTBETY;
MoKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPAMH, IIPUMEHSTH €€
B HOBOU CHTYAITUH IIPH BBITIOJTHEHUH MIPAKTHYECKOTO 3aJ[aHUS;

MPOJCMOHCTPUPOBAJ 3HAHUE TCOPUHU PaHEE N3YUYCHHBIX COMMYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTh ¥ YCTOMYMBOCTD UCIIOJIb3YEMbIX IIPU OTBETE YMEHUH M HABBIKOB;
OTBEYaJl CAMOCTOSTEIIHLHO, 0€3 HABOSIIUX BOTIPOCOB YUUTEIIS;

BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH TPU OCBEIIEHUE BTOPOCTEIICHHBIX BOIIPOCOB MJIH B
BBIKJIA/IKaX, KOTOPbIE YUCHHK JIETKO UCTIPABUJI MOCIIE 3aMEUaHUs YIUTETIS.

OtBer OILICHMBAETCS OTMETKOM ((4», CClIn:

YAOBJICTBOPACT B OCHOBHOM TpeGOBaHI/I}IM Ha OLICHKY «5)), HO IIpAU 5TOM UMECT O AUH
N3 HEAOCTATKOB: B U3JIOKCHUHN JOIYIICHBI HeOOoIbIINe HpO6CJIBI, HC NCKa3HUBIICC
MAaTEMAaTUYCCKOC COACPIKAHUC OTBCTA; JOMYIICHBI OAWH — JIBA HEAOYCTA IIpU
OCBCIHICHUH OCHOBHOI'O COACPIKAHUA OTBETA, UCIIPABJICHHBIC ITIOCJIC 3aMCUAHUA
YUYUTCIIA,

AOIMYIICHBI oIIMoOKa uiu dosee ABYX HCIOUYCTOB IIPHU OCBCIICHHUHU BTOPOCTCIICHHBIX BO-
IIPOCOB HUJIK B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC IMTOCJIC 3aMCUYaHUA YUUTCIIA.

Otmetka «3» CTaBUTCS B CICAYIOIUX ClIydasax:

HCTIOJIHO PACKPBITO COACPIKAaHNUEC MaTCpUajia (COI[Cp)KaHI/IC H3JI0OKCHO (bpaFMCHTapHO,



HE BCer/ia Moclie0BaTeNbHO ), HO TIOKa3aHo o0Iee MOHUMAaHKIE BOIIPOca 1
MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE JIJIS1 YCBOECHHUS TPOTPAMMHOTO
Matepuana (onpeneneHsl « TpeboBaHUIME K MATEMAaTHUYECKOH MOATOTOBKE
yUYalIUMXCs» B HACTOSIICH MpoTrpaMMe 10 MaTEMaTHKE);

MMEJHCh 3aTPYIHEHUS WIH JOIYIIEHBI ONIMOKH B OTIPEICIICHUH MaTEeMAaTHYECKOM
TEPMHHOJIOTUH, YEPTEKAX, BBIKIAIKAX, UCIIPABIECHHBIE MTOCIE HECKOJIBKUX
HAaBOJAIIMX BOIIPOCOB YUH TEJIS;

YYEHUK HE CIIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYAIlMU MPU BBINIOJHEHUHU
MPAKTUYECKOTO 3aJaHusl, HO BBIIOJIHIII 3aJaHHS 0053aTEILHOTO YPOBHS CJII0OKHOCTH
0 TaHHOM TeMe;

MpU TOCTaTOYHOM 3HAaHUU TEOPETUYECKOT0 MaTepuasa BbISIBJIEHA HEIOCTATOYHAS
c(hopMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CICAYIONIUX CIIydasiX:

HE PacKpPBITO OCHOBHOE COJIepKaHKe ydeOHOTO MaTepHuaa;

00HApY)KEHO HEe3HAHUE YUYCHUKOM OOJIbIlIeH WU HanbOoJee BaXKHOW YacTh y4eOHOTO
MaTepHana;

JOIMYIICHBI OILINOKH B ONpCACICHNN HOHHTI/Iﬁ, IIpH UCITIOJIb30BAHHUN MaTeMaTHYECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YepTexax WK rpapukax, B BHIKIaAKaX, KOTOpbIe HE
HCITPABJICHBI ITOCJIC HECKOJIBKUX HABOJAMIUX BOIIPOCOB YUUTCIIA.

3.06wan knaccugpuxayus ouiuooK.

[Ipu orieHke 3HaHWI, YMEHUN W HaBBIKOB YUAIIIUXCS CIEAYET YUUTHIBATh BCE ONTUOKHU
(rpyOble u HerpyObIe) U HETOUYETHI.

3.1. 'pyObIMU CUMTAIOTCS OITMOKHW: HE3HAHUE OTIPEICIICHUS OCHOBHBIX IMIOHATHM, 3aKOHOB,
MIpaBUJI, OCHOBHBIX TOJIO’KEHUH TEOpHH, HE3HaHUE GOPMYJI, OOIIECTIPUHATHIX CHMBOJIOB
0003HaYeHHI BETMYMH, €IUHULl UX U3MEPEHUs; He3HAaHNE HAUMEHOBAHUI eTMHUI]
MU3MepEeHus; HEyMEHHE BBIJICIUTh B OTBETE IJIaBHOE; HEYMEHHUE MPUMEHSTh 3HaHUA,
QITOPUTMBI [Tl pEIICHUS 3a]]a4; HEYyMEHHE JIeJIaTh BBIBOJIbI U 00001IeHNUs; HEYyMEHHE YNTaTh
U CTPOUTH rpaduKu; HEYMEHHUE MOJIb30BaTHCS IEPBOMCTOYHUKAMH, YI€OHUKOM U
CIPaBOYHHKAMU; TIOTEPs] KOPHS WM COXPAaHEHHUE MOCTOPOHHEr0 KOPHs; 0TOpackiBaHue 6e3
00BsiCHEHUH 0HOTO U3 HUX; 60 paBHO3HAYHbIC UM OIIMOKU; BHIYMCIUTENbHbIE OIINOKU, €CIIN
OHHM HE SIBJISIOTCS OMUCKOU; joruueckre omunoku. 3.2. K nerpyOpiM omnOkam cieayer
OTHECTHU: HETOYHOCTh (POPMYIUPOBOK, ONpPEACTICHUI, MOHATHI, TECOPUH, BbI3BAaHHAS
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIENIIEMOr0 NOHATUS WIH 3aMEHOMN OJTHOTO -
JBYX U3 3TUX IPU3HAKOB BTOPOCTEIIEHHBIMU; HETOYHOCTD I'pauka; HepaloHaIbHBIA METOT
pelIeHUs 3a/1a4K WK HeI0OCTaTOYHO MPOYMaHHbIN IUIaH OTBETA (HapyILlIEHUE JIOTUKH,
MOJIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH ); HEPAITUOHATBHBIE METO/IbI
paboThI CO CTIPABOYHOM U JPYroi INTEpaTypoil; HEyMEHHE PellaTh 3a/1a4H, BBHITIOTHATh
3a/1aHus B 00OIIEM BHIE.

3.3. Hemoueramu SBJISIOTCS: HEpAIIMOHATIbHBIC IPUEMbI BBIYUCIICHUI U IPEOOPa30BaHUIA;
HeOpeKHOEe BHITIOJTHEHHE 3aMiceid, YepTexeid, cxeM, rpaduKoB.
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