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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJIOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, OMNUPAETCA HaA  JIOTUYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o01m1ero 0opa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUNCS YIUTCS MPOBOJIUTH
JI0KA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IHPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoil 1nenpr0 U3ydeHUsT TE€OMETPUM SIBIIETCA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromwuiicss JOKEH HayduThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATH CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAUTH TJIOIAAb 3€MEJIBHOIO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO KaOenst wiu TpeOyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Tpu pemieHnu 3agad MPaKTUYECKOrO XapakTepa OO0y4yaroU[MICs YYUTCS CTPOUTH
MaT€MaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapToBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«Bektopsy, «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 gaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).



BocnurareJbHBINA aceKT

Peanuzanus BOCIUTATENbHOTO MOTEHIMAIA YPOKOB (YPOUHOU I€ATEIBbHOCTH,
ayJUTOPHBIX 3aHATHI B paMKax MaKCUMaJIbHO JOMYCTUMOMN y4eOHOI Harpy3KH)
IIPE1yCMaTpPUBAET:

- BBI60p METOO0B, MCTOJUK, TCXHOHOFHﬁ, OKa3bIBAIOINUX BOCIIUTATCIIBHOC
BOBHCﬁCTBHG Ha JHUYHOCTB B COOTBCTCTBHUH C BOCIIMTATCIIbHBIM HACAJIOM, HCIBIO U
3aJa4aMi BOCIIMTAHH:A, OCIICBBIMHU OPUCHTHUPAMHU PC3YJIbTATOB BOCIIMTAHUA,
pcalIn3alnio IIPUOPUTETA BOCIINTAHUA B y‘{€6H0ﬁ ACATCIBHOCTH,

- ITPUBJICUCHUC BHUMAaHUA 06yqa}011mx051 K ICHHOCTHOMY aCIICKTY
HN3y4aCMBbIX Ha YpOKax IIpCIMCTOB, SIBJICHUM U CO6I>ITHﬁ, HHUIIUHUPOBAHUC
06CY)KI[CHHﬁ, BBICKA3bIBaHUM CBOETO MHCHUA, BBIpa6OTKH CBOCTO JIMYHOCTHOT'O
OTHOHICHHA K U3Yy4aCMbIM CO6BITI/I$IM, SABJICHUAM, JIMIIAM,

- NPUMEHEHUE UHTEPAKTUBHBIX (POpM yueOHOU pabOThl - MHTEJUIEKTYaJIbHbIX,
CTUMYJIMPYIOIIMX [TO3HABATEIIbHYIO MOTUBALIMIO, HTPOBBIX METOJIUK, TUCKYCCHH,
JAIOIIMX BO3MOXXHOCTh MTPUOOPECTH OMBIT BEAEHUSI KOHCTPYKTUBHOTO AUAJIOTA;
IpynnoBoil paboThl, KOTOpask yYUT CTPOUTH OTHOILIEHUS U JIEHCTBOBATh B KOMaHJIE,
CIIOCOOCTBYET pa3BUTUIO KPUTHUUECKOTO MBIIICHHUS;



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEIACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3a1ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonooust. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HalpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIE€paluu HajJ BeKTOpamH. PasznoskeHue BeKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel Bekropa. CKalsIpHOE ITPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJAMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPpSAMbIX. MEeTOJl KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOcTH. I'panycHas u
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (sreMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO 3THUECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYMMOCTU JUISl Pa3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NMOyYHs:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHuu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJIEICTBUI IJIs1 OKPYXKAIOIIEW Cpeibl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKM MATEMATHUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXHBIC T0KA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BbIOUpPATh HauOoIee MNOAXOASAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIFHO YCTAaHABIIMBAaTh KCKOMOE W JaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIEHHS W BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeacTaBiIeHUs HHPOPMALMU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1eiCTBHA:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW ¥ WHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJBbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMWA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pelieHUss ¢ Yy4ETOM HMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JAOCTMXKEHUS WM HEJOCTUKEHUS IIEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTpPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIHMHbI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM JUISI HAXOXIECHUS COOTHOUIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXK/ICHUS Pa3Iu4YHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Brnagete moHsATHMSMH — npeoOpa3oBaHUS  MOAOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMU MOI00US TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMETh MPHUBOJUTH
IpUMEpPBI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHMMATh MX TCOMETPUYECKUM U (PU3HUECKHI
CMBICJI, TMPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELIEHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

BraneTe NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTHM OKPY’KHOCTH U PaJWaHHON MEphI yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PellieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuueckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 0119 HOCTH U TIO yal; b Kpyra 8 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue muomaeit
bubmmoreka IIOK
0 JlpmKeHIs IIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 5 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 OnpeneneHre TPUrOHOMETPUUECKUX 1 bubnnoreka [JOK
¢ynkuuit yrinos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEACHUS 1
bu6mmoreka [IOK
3 Teopema kocitycos L https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuorexa [JOK
> Teopema rocHitycos 1 https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
1
6 Teopea cuitycos https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
TeopeMa cuHycOB 1
9 Haxoxxnenue IjuH CTOPOH U 1 bu6mmoreka [JOK
BEJIMYHH YIJIOB TPEYTOJIBHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [JOK
10 Peuterite Tpeyronbiiikon 1 https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
1
1 Peitertie TpeyrofbHiion https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
1
12 Pentertie TpeyrombHimion https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyroibHUKOB 1 bubnnorexa [JOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
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[IpakTHueckoe NpUMEHEHUE TEOPEM

https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edso0.ru/8al42c3c
15 [IpakTryeckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KoHTponbHas pabota 1o Teme bubnnoreka [JOK
"Pemienue TpeyrojbHMKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [TonsiTue 0 MpeoOpa3oBaHUU TOI00MS httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE FTIEMEHTHI bubnuorexa [JOK
no1I00HBIX (Uryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTBI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
20 XO0p, TeopeMa O MPOU3BEICHUN bubnnoreka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHUN OTPE3KOB
21 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o Ipon3BeIEHNN OTPE3KOB
99 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
93 [IpuMeHeHne TeopeM B pELLICHUH bubnnoreka [JOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHnue TeopeM B perieHun bu6mmoreka [IOK
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TCOMCTPHUYCCKUX 3aaayd

https://m.edsoo.ru/8al1443fc

[IpumeHeHue TeOpeM B pelICHUH

bu6mmoreka [IOK

25
reOMETPUYECKUX 3a/1a4 https://m.edso0o.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue moao0wus. bubnmoreka [JOK
Metpuueckrue COOTHOIIECHHUS B https://m.edsoo.ru/8al1447a8
OKpY)HOCTH"
Omnpenenenre BEKTOPOB.
27 Du3NYEeCKU U TEOMETPUICCKUI bubmorexa LHOK
p https://m.edso00.ru/8a144960
CMBICJT BEKTOPOB
28 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHME BEKTOPA HA YNCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHUE BEKTOpa HA YUCIIO https://m.edso0o.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunats! BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€E IPOU3BEJICHUE BEKTOPOB,
33 ero 1 FI/)IMeHeEI/Ie TIsT HAX 0K CHI/II:I bubmorexa HOK
P s A https://m.edso00.ru/8a14539c
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC TSl HAXOXK, eHI/Ile bubmoreia HOK
P s A https://m.edso0o.ru/8a14550e
JUTFH 1 YTJIOB
35 Pemenue 3a1au ¢ MOMOIIBIO bu6mmoreka [IOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a
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Pemenue 3a1au ¢ mOMOIIBIO

bubmuoreka [JOK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB IS PELICHUS
3a1a4 GU3NKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bekrops!" https://m.eds00.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOYECK HA
IJIOCKOCTH
. bubnuorexa [JOK
40 ¥papHerite NpAMol https://m.edso0o.ru/8al45c48
41 YpaBHeHHE NPAMON
bubmuorexa [JOK
42 ¥ paBiHeHHe OKpYKHOCTH https://m.edsoo.ru/8al4635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPYKHOCTH U IIPSIMOi https://m.edso00.ru/8a146620
MeTtoa KOOpAMHAT MPH peIICHUH
44 F€OMETPUYECKHX 3a/1ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 r€OMETPUYECKHX 3a/1ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT IPH PELIEHUN
46 reoMeTpUUYECKUX 3ajad,
NPaKTUIECKHUX 3a/1a9
KonTtponbHas pabora o Teme
47 "JlexkapTOBbI KOOPINHATHI HA bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bub6nuorexa [IOK



https://m.edsoo.ru/8a1458c4
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BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bubmuorexa [JOK
9 Huenom. Jlmtia okpyHoCTH https://m.edsogru/8a1472c8
bubnmoreka [JOK
>0 Hueno . Jlmiia OkpyzHocTH https://m.edsogru/8a14714c
o1 JlnnHa nyru OKpy>KHOCTH
52 Panuannas mepa yria bubmorexa LHOK
https://m.edsoo.ru/8al14714c
53 [Tnomane kpyra, ceKTopa, cerMmeHTa bubmorexa [JOK
https://m.edso0o.ru/8al147426
54 [Tmomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cerMmeHTa bubmorexa [JOK
https://m.edso00.ru/8a147750
56 [TonsiTHE O NIBMYKCHUH TUIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8al147c82
57 [TapamienpHeli IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso0o.ru/8a147f16
58 [TapanienpHbIN IEpEHOC, TOBOPOT bubmorexa HOK
https://m.edso00.ru/8a147f16
59 [TapamienpHbIi IEPEHOC, IOBOPOT
60 [MapannenbHbIA TepeHoc, TOBOPOT
61 ITpumeHeHne ABUKEHUN IPH bubnuoreka [IOK
peleHnu 3aaa4 https://m.edsoo.ru/8a1480e2
KonTponrHas pabora o Temam
62 "ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHoCTb. [[BU>keHus miockoctu"
63 [TorTOpeHmE, 0000mEHNE, bubmmoreka [JOK
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cucreMarusanus 3HaHui. smepenue
TEOMETPUYECKUX BEJIMYUH.
TpeyroabHuKH

https://m.edso0.ru/8a148524

64

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
[TapanienbHble ¥ NEPIICHIUKYISPHBIC
MpsIMbIC

bubmuoreka [JOK
https://m.edso0o.ru/8a148650

65

[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTJbl
B OKPYXKHOCTHU

66

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anys 3HaHui. Brimcanneie
Y OTIMCaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67

Wrorosas koHTposibHasA paboTa

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, o6odIIEHKE,
cUCcTeMaTH3alus 3HaHuU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* 'eomertpus, 9 kinacc/ Mepsisik A.T'., [Tonorckuii B.b., Axup M.C.; ox
penakmueit [Togonsckoro B.E., O6mecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

e A.T. Mep3nsik, B.b. ITononckuii, M.C. Axup , E.M.PabunoBuy

I'eomeTpus-9 . lunakruueckne matepuann.

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA
E.B. byuko, A. I'. Mep3nsk, B.b. [Tlononckuit, M.C. Sxup ['eomeTtpus-9

Metoauueckoe mocooue sl yUuTes.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

www.sch2000.ru www.uztest.ru

www.ege.moipkro.ru www.allmath.ru

www.fipi.ru www.math.ru

ege.edu.ru www.1september.ru

WWW.Mioo.ru

http://schools.techno.ru/tech/index.html http://wwwexponenta.ru/
http://www.catalog.alledu.ru/predmet/math/more2.

http://shade.lcm.msu.ru:8080/index.jsp


http://www.uztest.ru/

http://methmath.chat.ru/index.htmi
http://www.mathnet.spb.ru/
http://vip.km.ru/vschool/demo/education.asp?subj=292
http://som.fio.ru/subject.asp?id=10000191

http:// education.bigli.ru
http://informatika.moipkro.ru/intel/int mat.shtml
http://schools.techno.ru/tech/index.html

http://kvant.mccme.ru/index.htmi
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