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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX PAa3JEJIOB IIKOJBbHOW MATEMAaTHKH, UMEIOLIUN
CBOEH 1eNIbI0 O0ECIEeUYNTh HM3YyYEHUE CBOMCTB M pa3MepoB (UTyp, UX OTHOLIEHUH U
B3aUMHOE pACIOJIOKEHUE, OINUPAETCd Ha JOTMYECKYI, JOKa3aTEIbHYIO JIMHUIO.
[leHHOCTP M3y4eHHS] TEOMETPUM Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs
3aKJIIOYaeTcs B TOM, YTO OOy4yalollUMHCAd YYWUTCA MPOBOJAUTH JOKa3aTeJIbHbIE
paccyXAeHusl, CTPOUTh JIOTUYECKHE YMO3aKJIIOUEHHS, JOKa3blBaTh HCTUHHbBIC
YTBEPXKACHUS M CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHHUS «OT
MPOTUBHOTO», OTJIIMYaTh CBOMCTBa OT NPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE
YTBEPKIACHUSI.

Bropoil 1menbl0 U3y4eHUsT TEOMETPUM SIBISETCA HCIOJIb30BAHME €€ Kak
WHCTPYMEHTAa TpPH PEIICHHMH KaK MaTEeMaTHYeCKUX, TaK W TMPAKTHYECKUX 3ajiad,
BCTPEUAIOIIUXCS B peaNbHON KU3HU. OOyyaroluiics NOJKEH HayYUThCS OINpPENeTUTh
reoMeTpuueckyto (urypy, ommcaTh CIOBaMHU JAHHBIM YepTEX WM PUCYHOK, HAWUTH
IUIONIA/Ib 3€MEITBLHOTO Y4YacTKa, pacCuyuTaTh HEOOXOIUMYIO JIMHY ONTOBOJIOKOHHOTO
kabenss wiu TpeOyeMble pa3Mephbl Tapaka mjisg aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENIbHAS JIMHUSA B U3y4YeHHH TeomeTpud. llpm pemenun 3amaq
MPAKTUYECKOTO XapakTepa OOYyYaIOUIUHCS YYUTCS CTPOUTh MaTeMaTHYeCKHE MOJETH
peaNbHBIX KU3HEHHBIX CUTYaIlMi, MPOBOJAUTH BBIUMCICHUS W OIICHUBATH aJ€KBATHOCTH
MOJIYYEHHOT'O Pe3yJIbTaTa.

Kpaitne BaxxHO TOMYEPKUBATH CBA3M TEOMETPUH C JAPYTUMH Y4eOHBIMU
npeIMeTaMy, MOTHBHPOBATh HCIOJIb30BAaTh OMpPENETICHUS T€OMETpHUecKuX (Guryp u
MOHSATUN, NTEMOHCTPUPOBATH MPUMEHEHHE TMOJYYECHHBIX YMEHHH B (U3UKE U TEXHHKE.
Ot cBsI3W Hauboliee sApKO BUIHBI B Temax «Bekropsl», «Tpuronomerpuyeckue
cooTHoIIeHus», «MeTton koopauHat» U «Teopema [ludaropay.

PabGouas mporpamma paszpaboTaHa ¢ yueToMm pabodeil mporpaMMbl BOCIIMTAHUS
IF'AOY YAO «YykoTCcKHil OKPYKHOI NMPOPUIbHBIH JULEID).

[IporpamMmma npenHa3HaueHa A IUIAHUPOBAHUS U OpPraHU3AMU CHUCTEMHOU
BOCIIUTATENbHON JIEATEIHHOCTH C IENbI0 JOCTHKEHUS OOYUYaIOMIUMUCA JTHYHOCTHBIX
pe3ynbTatoB oOpa3zoBaHus, onpezeneHHbix OI'OC; peanuzyeTrcs B eAMHCTBE YPOUHOU U
BHEYPOUHOM JnedrenbHOCcTH. lIpemycmarpuBaeT mpuoOIIeHHe oOydaromuxcs K
POCCUIICKUM TPaAUIMOHHBIM JYXOBHBIM II€HHOCTSIM, BKJIIOYasl KYJbTYpPHbIE IIEHHOCTH
CBOEI ATHMYECKOM TIPYIIIbI, MPAaBUJIaM U HOPMaM IMOBEIEHHUS B POCCUIICKOM OOIIECTBE.
Pe3ynbTathl JOCTHXKEHUS 1LI€NH, PEIICHHS 3a/ad BOCIUTAHMS JaHbl B (OpMe IeTeBhIX
OpUEHTUPOB (HANpaBIICHUM), TPEACTABICHHBIX B BHUJE OOOOIEHHOTO TMOpTpeTa
BBINTYCKHUKA Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS M OTPAXKEHBI B JTMUYHOCTHBIX
pe3ynbTarax AJaHHOM paboyeil MporpaMmal.

[ToOyxneHne oOydaromuxcsi COOI0AaTh HOPMBI MTOBEJICHUS, MTpaBUiIa OOIIEHUS CO
CBEPCTHHKAMU W T[IeJlaroraMu, COOTBETCTBYIOIIME YKIIATy oO0Ieo0pa3oBaTeIbHON
OpraHu3alliy, YCTAaHOBJIEHHWE U TMOJJACPKKY J0OpOoXKenarenbHOH  aTMocdepsl;
MPUMEHEHUE WHTEPAKTUBHBIX (GoOpM yueOHOM paboThl — HWHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHUBAILIMIO, UIPOBBIX METOJUK, JIHUCKYCCHUH,
JAIONIUX BO3MOXXHOCTh TPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa;
TPYIIOBON pabOThl, KOTOpasi YYUT CTPOUTH OTHOIICHUSI U JEHCTBOBATh B KOMAaH]IE,
CIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO MBIIIJICHUS.



MakcuManpHOE HMCIOJIB30BAHME BOCIUTATENBHBIX BO3MOXHOCTEH COJEpPIKaHUs
y4eOHBIX MPEAMETOB ISl (POPMUPOBAHUS y OOYHYaAIOIIUXCS POCCUNCKHUX TPaJULIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJIbTYPHBIX IIEHHOCTEH, POCCUHCKOIO UCTOPUYECKOTO
CO3HAaHUS HA OCHOBE MCTOPUYECKOTO IIPOCBELICHUS; IPUBJICYEHUE BHUMAaHUSA
o0yyaronmxcsi K IIeHHOCTHOMY acleKTy U3y4aeMbIX Ha ypOKax MpEeAMETOB, SIBICHUU U
COOBITHI, MHULIMMPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOIICHHS K H3y4aeMbIM COOBITHUSAM, SIBJICHUSAM, JIMLAM;
noOyxaeHne o0ydaroluxcst coONI0aTh HOPMbI IOBEJEHMs, IpaBuia OOIIEHUS CO
CBEPCTHMKAaMU U II€JlaroraMd, COOTBETCTBYIOUIME YKIaay oO01eo0pa3oBaTeIbHON
OpraHu3alliy, YCTAHOBJIEHUE U MOIJAEPKKY JOOpOXKenareabHON  aTMocdepsl;
NPUMEHEHHE HWHTEPAaKTUBHBIX (opM yueOHOM paboThl — MHTEIUIEKTYaJbHBIX,
CTUMYJUPYIOIINUX II03HABATEIBHYI0 MOTHUBAIMIO, WIPOBBIX METOAMK, JUCKYCCHUH,
JAIOUIMX BO3MOXXHOCTb TNPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHBHOIO JIMAJIOTa;
IpynIoBoi paboThl, KOTOpas YYUT CTPOUTh OTHOUIEHHS U JEHCTBOBAaTH B KOMaHIE,
CHOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS.

VYueOHblii Kypc «l'eomMeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jieibl
conepxkanus: «I'eomerpuueckue (GUrypsl 1 UX CBOMCTBa», «3MepeHre reoMeTpuIecKux
BEIUYMH», «JleKapTOBbl KOOpAWMHATBI Ha IUIOCKOCTH», «Bekropb», «JIBukeHUs
iockocTny, «IIpeoOpazoBanus mogo0us».

Ha m3yuenne yae6HOTO Kypca «I'eomerpusi» orBoautcs 136 gacoB: B 8 kiacce — 68
yacoB (2 yaca B Hezieno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEINIO).

COLEPKAHUE OBYUYEHUSA

8 KIIACC

YersipéxyronbHuku. llapammenorpaMM, €ro mnpusHaku U CBOMCTBAa. YacTHbIE
Cllydau mapajuielorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaApaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKast Tpamneius, €€ CBONCTBa U pu3HaKku. [IpsiMoyroipHas Tparnemnus.

Meron ynBoeHnus wenuasbl. lleHTpanpHas cummerpus. Teopema @Paneca u
TeopemMa O MPONOPLHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuuu. LleHTp macc TpeyroyibHUKa.

[Tonobue TtpeyronbHUKOB, Ko3ppuuuent mnoaodus. IlpuzHaku nogoOus
TpeyrojdbHUKOB. [IpMeHeHne nogo0us mpyu perieHu: NPakTUYECKUX 3ajau.

CpoiicTBa 1momaaet reomerpuueckux Guryp. Dopmynsl A8 [IIOMAIH
TPEeyroJibHUKa, Tapamienorpamma, pom6a u Tpaneuuu. OTHOIIEHHE IUIOMAAeH
NOJI00HBIX QUTyD.

Beluncnenue miomaneld TPEyroJbHUKOB W MHOTIOYIOJIBHUKOB Ha KJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemieHun
MIPaKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTPOro Yyrjia IMpsMOYIOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TPUTOHOMETpHUYECKHE (PYHKIMHU YTIIOB B
30,45 u 60°.

BrnucanHble M LEHTpAJIbHBIE YIVIBI, YTOJ MEXKJY KacaTeIbHOHM M XOpPIOH. YTIbI
MEXIy XOpJaMH U CEKyIIMMHU. BrimcaHHbIE U ONMCAaHHbBIC YETBIPEXYTOJIBHUKY. B3aumuoe



pacrnojiockeHue JAByX OKpykHocTeil. Kacanue okpyxnocted. OO6mive kacateiabHble K
JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, taureHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenune TpeyroapHuUKoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PemieHune
IIPAKTUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodus. [logodue coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NMpOU3BENEHUU OTPE3KOB XOP[, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOIysb) BEKTOpa, COHAIIPABIIEHHBIE BEKTOPHI, TPOTHUBOIOJIOKHO
HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluU
HajJ BekTopaMH. PasnokeHue BEKTOpa MO JBYM HEKOJUIMHEApPHBIM BEKTOpaM.
Koopaunatel Bekropa. CkansipHO€ NPOM3BEAECHHE BEKTOPOB, NPHUMEHEHHE IS
HAXO0XJACHUS IJIMH U YTJIOB.

JlekapToBBl KOOpPAMHATHI Ha IIOCKOCTU. YPAaBHEHHUS IPSMONW M OKPYKHOCTH B
KOOpJMHAaTaX, IIEPECEUECHUE OKPYXKHOCTEH WU NpsIMbIX. MeToj KOOpAMHAT U  €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYroJIbHMKHU. JlnnHa OKpyKHOCTH. ['pamycHas M paguaHHas
Mepa yriia, BBIYMCIEHUE UIMH 1yT OKpyKHOCTeH. [1nomans kpyra, cekTopa, CErMeHTa.

JIBIDKEHUSI IUIOCKOCTH M BHYTPEHHHE CHUMMETpUu Guryp (dJaeMeHTapHbIe
npencrasieHus). [lapannensHbiii nepenoc. [loBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «(TEOMETPUSI» HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOCHUS ITporpaMMbl yueOHOTro Kypca «l'eoMeTpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKOe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCHUUCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHMIKEHHUSM POCCUHMCKHX MAaT€MaTUKOB M POCCHUUCKOU
MaTEeMaTHYEeCKON WIKOJIbl, K HCIOJb30BAHUIO 3THUX JOCTHKEHUM B JAPYrMX HayKax M
NPUKIAIHBIX chepax;

2) rpa:xaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTHIO K BBITIOJTHEHUIO O0S3aHHOCTEH IpakJaHWHA U PEeaM3aliy ero Mpas,
MpeACTaBICHUEM O MaTEMaTHUYeCKUX OCHOBaxX (DYHKIMOHUPOBAHUS Pa3TUIHBIX
CTPYKTYp, SIBICHUMN, IPOIIEAYP TPakAaHCKOTr0 00IIecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ATHYECKHX MPOOJEeM, CBSI3aHHBIX C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHMEM Ba)XXHOCTHU MOPAIBbHO-3TUYECKHUX
MIPUHITUIIOB B JICATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOW HA AaKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX  3a]ay
MaTeMaTHYeCKON  HAMpaBJIEHHOCTH, OCO3HAHHWEM  BaXHOCTH  MaTEMaTHYeCKOTO



oOpa3oBaHUsi Ha TMPOTHKEHUM BCEH KU3HM JJIA YCICMHOHW MpodecCHoHaIbHON
NESTENIPHOCTA W Pa3BUTHEM HEOOXOJUMBIX YMEHWW, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM WHIUBUAYATbHON TPacKTOPUU OOpa30BaHUS U IKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K HOMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peIIeHWH, PpacCyXJACHUH, YMEHHUIO BHJICTh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

OpUEHTAIIMEH B JIEITEIIBHOCTU HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, TMPUPOABI U  OOIIECTBA,
MMOHUMaHUEM MaTEeMaTHYEeCKOW HAayKH Kak c(hepbl YeIOBEUECKON ACATEILHOCTH, ATAlloOB
e€ pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTUSA IUBUIIM3AIUU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKA M MaTeMaTHYeCKOW KyJIbTypOM KaK CpEICTBOM TIO3HAHUS MHUpA,
OBJIQJICHUEM TTPOCTEUIIIMMHU HaBbIKAMH UCCIIEIOBATEILCKOM €SI TEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJbTYPbl 3J10POBbSI H
IMOLMOHAIBHOIO 0JIATOMOJIYYHsA:

FOTOBHOCTBIO NIPUMEHSTh MAaTEMATHYECKUE 3HAHUSI B UHTEPECaX CBOETO 3/I0POBBS,
BEJICHUs 3J0pOBOTO 0Opasza KHU3HU (3J0pOBOE MHUTaHWE, COATAHCUPOBAHHBIM PEKUM
3aHSATUN U OTJIbIXA, peryiiapHas ¢pu3ndeckas akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABBIKA
pedaekcun, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro e IpaBa JAPYroro
YyeJIOBEKa,

7) 3K0JIOTHYeCKOe BOCTIMTAHME:

OpUEHTAIIMEH Ha MPUMEHEHHUE MAaTeMaTHYEeCKUX 3HAHUW I pelieHus 3adad B
00J1aCTH COXPaHHOCTH OKpYKalolleld Cpenbl, IJIaHWUPOBAHUS IOCTYIKOB M OIICHKH HX
BO3MOJKHBIX TIOCJACACTBUM JUISI OKpPYXKAIOIMIeW Cpeapl, OCO3HAaHHWEM TJI00AIhHOTO
XapakTepa dKOJOTHYECKHUX MPoOIeM U MyTel WX pelIeHus,;

8) apanTanus K M3MEHAIIMMCS YCJIOBUAM COLMAIBLHOM U IPUPOAHOI cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHSX HEOINPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUUECKYyH IesATEeIbHOCTh, B TOM 4YHCJIE yMEHHUE
VUUTBCS Y APYTUX JIIOJEH, MpruoOpeTaTh B COBMECTHOM JEATETbHOCTH HOBBIE 3HAHUS,
HaBBIKA U KOMITETEHIIUM U3 OIbITA JPYTUX;

HEO0OXOIMMOCTHIO B ()OPMUPOBAHUH HOBBIX 3HAHMIA, B TOM YHclie (OPMYITHPOBATH
UJICH, TIOHATHUSA, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM UHCJIE paHEee HEH3BECTHBIX,
0CO3HaBaTh JACHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIAHUPOBATH CBOE
pPa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIlMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BBI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMbBIC PEIICHUS
U JIeiicTBHSI, POPMYITUPOBATH U OIICHUBATH PUCKH H MOCIECTBUSA, (HOPMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIE YHUBEPCATbHbIE Y4eOHbIe [1eiiCTBUSA
ba3oBbIe JJornuyeckue aeicTBUA:
e BBUBJIATh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUH MEXAY TMOHATUAMH, (DOPMYIHpPOBATH
onpeaeIeHus MMOHSTHH, YCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK



KJaccuukanuy, OCHOBaHMS Uil OOOOUIEHMST W CpaBHEHUS, KpUTEpUU
IPOBOAMMOTO aHAJIN3a;

BOCIIPUHHUMATb, (dbopMynHpoBaTh u peoOpa3oBbIBATH CYKIEHUS:
yTBEpAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;
BBISABJIATh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPEYHS B
(akTax, JAaHHBIX, HAONIONEHUSAX U YTBEPXKIACHUSX, Ipe/JlaraTb KPUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JEIyKTUBHBIX U
MHAYKTHBHBIX YMO3aKJIFOUEHUH, YMO3aKIHOYEHH 110 aHAJIOTHH;

pa3dupaTh J10Ka3aTeJbCTBA MAaTEMaTUYECKMX YTBEP)KICHUH (MpsMble U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSITEJIBHO  HECIIOKHBIE  JTOKA3aTEIbCTBA
MaTeMaTH4YEeCKUX (PaKTOB, BBICTPAWBATh aApryMEHTALMIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh croco0 pemieHust yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOASIIMA C YYETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBbIe ncciaeaoBaTeJbCKHue AeiCTBUA.

UCIIOJIb30BAaTh BOIMPOCHl KAaK HCCIIENOBATEIbCKUH WHCTPYMEHT IIO3HAHUSA,
dbopMynupoBaTh  BOINpPOCHI,  (UKCHPYIOUIME  NPOTUBOpEUYHE,  MpodieMy,
CaMOCTOSITEIPHO YCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHUPOBATH TUIOTE3Y,
apryMEeHTHPOBAThH CBOIO MO3UIUIO, MHEHHUE;

OPOBOAUTH IO  CAMOCTOSITENIbBHO  COCTaBJIEHHOMY  IUIaHY  HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOM;
CaMOCTOSITENbHO (hopMynupoBaTh OOOOIIEHHMS W BBIBOJBI [0 pe3yJbTaTam
NPOBEIEHHOTO  HaOMIOJIEHUs, HCCIEIOBAaHUS, OLICHMBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJOB U 0000IICHUI;

NPOrHO3MPOBAaTh BO3MOXHOE pa3BUTHE IIpoliecca, a TakkKe BBIJIBUTaTh
IIPEIIOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh ~ HEJOCTaTOYHOCTh U M30BITOYHOCTH  MH(OPMALMM,  JIaHHBIX,
HEOOXOAUMBIX JJISl peLICHUS 3a]1auH;

BBIOMpATh,  AHAIM3HPOBATh, CHUCTEMAaTH3UPOBaTH U  HHTEPIPETUPOBATH
MH(OPMALIUIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHHUS;

BbIOMpaTh (OpMYy MpelCTaBICHUS MHPOPMALMA U WIUTIOCTPUPOBATH PEIIaeMble
3a/layd CXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 uX KOMOUHALIUAMY;
OLICHMBATh HAJEKHOCTh MHPOPMALIMU IO KPUTEPUIM, IPETIOKEHHBIM YUUTETIEM
Wi chOpMyITUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1eHCTBHA:

BOCIPUHUMATh U (POPMYJIHMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSMU U
HensMu OOILIeHMS, SCHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUYKY 3PEHHS B
YCTHBIX U NHMCBMEHHBIX TEKCTaX, JaBaTh ITOSICHEHMs II0 XOAYy PELICHUsS 3aJayu,
KOMMEHTHPOBATh NOJIYYEHHBIN pe3yJIbTaT;

B Xo0Jle OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBbI,
npoOnemMbl, perraeMoil 3agaud, BBICKA3bIBaTh HJIEH, HAICJIEHHBIE Ha MOMCK
pelIeHus, CONOCTABIATh CBOM CYXKICHMS C CYXACHUSAMU JPYTHX YYaCTHUKOB



nuanora, oOHapyKMBaTh pa3jM4yue M CXOJACTBO IMO3UIMI, B KOPPEKTHOH (opme
(bopMyIHpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

® [IPEACTaBIATH pe3yNbTaThl PEIICHUs 3aJayd, HKCIEPUMEHTA, MCCIEAOBAHMS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C Y4YETOM 3ajaay
IPE3eHTALUN U OCOOCHHOCTEN ayIuTOPHH;

® [IOHMMaTh M HCHOJb30BaTh IPEUMYIIECTBA KOMAaHIHOM W HWHIUBHUIYaIbHON
paboTHI IPU PEIICHUH YYEOHBIX MaTEeMaTHUYECKUX 3a]1ay;

® [IpUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OpraHU3aLUIO
COBMECTHOM paboThl, pacnpeAesTh BUIbl pabOT, AOroBapUBaThcs, 00CYXKIATh
MpoILIeCcC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOACH;

® y4YacTBOBATh B IPYNIOBBIX (opMax paboThl (0OCYykaEeHHs, OOMEH MHEHUSMH,
MO3rOBbIE INTYpMbl W JpYrH€), BBINOJHIATH CBOK YacTh pabOThl U
KOOPJMHUPOBAaTh CBOU JEUCTBUS C JPYTMMH 4WIEHaMHU KOMAaH[bl, OLIEHUBATh
KayecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJEHCTBUS.

PeryisiTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:
® CaMOCTOSATEIBHO COCTAaBJATH IUIAH, aITOPUTM pEIIeHMs 3adaud (WM €ro 4acTh),
BBIOMpATh CMOCO0 pelIeHUs C Yy4€TOM HMMEIOUIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATh BapUAHThl PEIICHUN C
y4€TOM HOBOM MH(OpMALIHIH.
CaMOKOHTPO.1b, IMOIUOHAIBbHBbIH HHTEJLICKT:
e BIAJCTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3ynbTara
pelieHus MaTeMaTUIEeCKOM 3a/1a4u;
® [PEABUIETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IPHU PEILICHUH 3aJayu,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
e OLICHMBAaTb COOTBETCTBUE pe3yibTaTa IEATECIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTH)KEHUS WJIA HEIOCTHXKEHUS LEINH,
HaXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHny o6yuyenus B 8 kijiacce oOydaromuics MOJy4YUT CIEAYIOUIUE MPeIMETHbIE
pe3yNbTATHI:

PacriozHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, IOJIb30BATHCS
UX CBOMCTBAaMH IIPH PEUIEHUH F'€OMETPUUYECKUX 3a]ad.

[TprMeHsTh CBOWCTBA TOUKH MEpEceueHUs MeIuaH TPEyroyibHUKa (LIEHTpa Macc) B
pelIeHnH 3a/1a4.

Bnagerp MoHATHEM CpeqHEN JMHUM TPEYroJbHUKA M TpamneluH, MPUMEHSATh HX
CBOWCTBA IIPU pELICHUU reoMeTpudeckux 3anad. [lomp3oBarscsa Teopemon dPaneca u
TEOPEMOI O MPOMOPLUOHANBHBIX OTPE3Kax, MPUMEHATh UX JUIsl peUICHUS] MPAaKTHUECKUX
3ajad4.

[IpuMeHsT, TpHU3HAKU TMOAOOHS TPEYTOJBHUKOB B PEIIEHUH T'E€OMETPUUYECKUX
3a/1a4.



[Tons3oBatbest  Teopemoil  Iludaropa st pemieHHss TeOMETPUUECKUX U
npakTHiyeckux 3agad. CTpouTh MaTeMaTHYECKYI0 MOJENb B MPAKTHUYECKHX 3aJayax,
CaMOCTOSTENBHO JENATh YEPTEK U HAXOJAUTHh COOTBETCTBYIOIINE JUIUHBI.

Bnagers NOHATHAMM CUHYCA, KOCHHYCA M TAHI'€HCA OCTPOrO YIJa MPsIMOYTOJIBHOTO
TpeyrojapHuKa. [10J1630BaThCS ITUMH MOHATUAMH JUIs PEIICHUS] IPAKTUYECKUX 3a7ad.

Boruucasate (paznuyHbIMU  crioco0aMM) IUIOHIAAL TPEYroJbHUKA | IUIOLIATU
MHOT'OYTOJIBHBIX (Uryp (HoJb3ysich, e HEO0OXOAMMO, KaiabKyhasiTopoMm). IIpumeHsaTs
IIOJIyYE€HHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Bnagers NOHATHSAMHU BIMCAHHOIO M LIEHTPAJIBHOIO YIJIA, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAaHHBIX YyIJaX, YIrJlax MEXIy XOpAaMH (CEeKyIIMMH) M yIie MEXKIy KacaTeIbHOU U
XOPIOH IPH PEIIEHUN FEOMETPUUECKHUX 3a/1ad.

Bnagerp MOHATMEM ONHMCAHHOTO YETHIPEXYTOJIBHMKA, IIPUMEHATH CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA IPU PELICHUH 3a]a4.

[TpuMeHATH NOyYEHHBIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIN
JUIsL  3a7ad  peaJbHOM JKM3HM M IPOBOAMTH COOTBETCTBYIOIME BBIYUCIIEHHS C
OpUMEHEHHEM 1oJo0us U TPUTOHOMETpUM  (HONB3YyACh, TI/A€  HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoHuy o0y4yenus B 9 kjacce oOydaronuiics MOJYyYUT CIAEAYIOIINE IPEIMETHbIE
pE3yJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLHUU OCTPBIX YIJIOB, HAXOAUTH C WX MOMOIIbIO
pa3IM4YHbBIE 3JEMEHTHI IPSAMOYIOJBHOTO TPEYTOJbHUKA («PEIIEHHE MPSMOYIOJIbHBIX
TPEYroJIbHUKOB»). HaxomuTh (¢ MOMOLIBIO KaJIbKYJISATOPA) [UIMHBI W YIJIbl JUIS
HETaOJMYHBIX 3HAYECHUI.

[Tonb3oBatbest  (opMynaMu TMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JJII  HaxOXXIEHUS  COOTHOIIEHHH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYNHAMU.

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB JJII HAaXOXKJIECHUS PAa3IUYHBIX
DIIEMEHTOB TPEYTrOJbHUKA ((PELIEHUE TPEYTOJIBHUKOBY»), NIPUMEHITh MX NPU PELICHUU
reOMEeTPUYECKHX 3a/1ay.

Bnagerp moHsATHSAMU npeoOpazoBaHUsA MOJ00Ms, COOTBETCTBEHHBIX JJIEMEHTOB
no00HbIX ¢uryp. Ilonb3oBaTbest cBoiicTBaMU MOJ0OMST MPOU3BOJBHBIX (PUTYp, YMETh
BBIUUCIIATH JJIMHBI U HAXOAUTH YIJIbl y To100HBIX ¢uryp. [IpuMmensaTs cBoiicTBa momo0us
B NPAaKTUYECKUX 3aJadyax. YMeTb NPUBOAUTH NpPUMEPHl MNOJOOHBIX GUryp B
OKpPYXaloIeM MHpE.

[Tonb30BaThCcsl TEOpeMaMU O NPOU3BEAECHUHM OTPE3KOB XOpH, O IPOU3BENECHUU
OTPE3KOB CEKYILUX, O KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaThCsi BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUI U (PU3NUECKUN CMBICI,
OPUMEHSITh MX B PEIIEHUH TeOMETpUYECKUX M ¢u3nueckux 3aaad. [IpumeHsTh
CKaJIIpHOE IPOU3BEACHUE BEKTOPOB AJIs1 HAXOKJIEHUS JJIUH U YIJIOB.

[Tonb30BaThCcsl METOAOM KOOPJAMHAT HA IIOCKOCTH, MPUMEHATH €ro B PEIICHUU
reOMEeTPUUECKHUX U MPAKTUYECKUX 3a/1ay.

Bnagers NOHATHUAMM NMPABUIBHOTO MHOTOYI'OJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI
YT OKPYKHOCTH M paJMaHHOW MEPBI YIJIa, YMETh BBIYMCIATH IUIOLIAJb Kpyra U €ro
yactel. [IpuMeHsITh MoJyuyeHHbIe YMEHUS B MPAKTUUYECKUX 3a/1ayax.

HaxoauTh ocu (MM LEHTPBI) CUMMETPUU GUTYp, IPUMEHSATH IBUKEHUS MJIOCKOCTU
B [IPOCTEUINX CIydasiX.



[TpuMeHATh NOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJEIN
JUIsL  3a7ad  peaJlbHOM JKM3HM U NPOBOAMTH COOTBETCTBYIOLIME BBIYUCIECHHUS C
IPUMEHEHHEM 000U U TPUTOHOMETPUUYECKUX QYHKUUHN (TIOJIB3YSCh, 1€ HEOOXOAUMO,
KaJIbKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

KoaundecTBOo 4acoB

Ne HanmeHoBaHue pa3iesioB U TeM NPOrpaMMBbl K 1 JJeKTpoHHbIE (MPPOBLIC)
n/n pa porp Bcero OHTPOJILHBIC PaKTHiecKue oOpa3oBaTe/ibHbIE PecypChl
padoThbI padoThbI
N bu6mmoteka [JOK
1 HerbipexyrobHii 12 1 https://m.edsoo.ru/7f417e18
Teopema daineca u Teopema o Bubmorexa [IOK
2 MIPOMOPITMOHANTBHBIX OTPE3Kax, MOA00HbIE 15 1 httos://m.edsoo.ru/7f417e18
TPEYTrOJbHUKHU Po-H. '
R — 14 1 ubmorera LIOK
TTHoMmatH MOTOBHBIX (GUTYp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Hauajga TPUTOHOMETPHHI 10 1 ]r?:tlgg?/(;;eeltjaisgjorﬁ/? f417e18
VYrael B OKpyKHOCTU. Brincanuelie u Bubmuorexa LIOK
) ONMCAHHBIE YETHIPEXYrOJIbHUKN. KacaTenbHble 13 1 hitps:/m.edsoo.ru/7f417¢18
K OKpyxHOCTH. Kacanune okpyxHoCTEN — '
. bubnuoreka [{JOK
6 [ToBTOpEeHue, 0600IIeHNEe 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

[TPOI'PAMME
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n/n

9 KJIACC

HaumeHnoBaHue Pa3aejioB U TEM MPOrpaMmmMbl

Tpuronomerpus. Teopemsl KOCHHYCOB U
CUHYCOB. PenieHue TpeyrojibHAUKOB

[IpeobpazoBanue nogobus. Metpuueckue
COOTHOIIICHUS B OKPYKHOCTH

Bexkropsl

I[eKapTOBBI KOOPAHWHATHI HA IIJIIOCKOCTHU

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA
OKPYXHOCTH U IUIOIIAa/lb Kpyra. Beruucienue
JIOIIAaEN

JIBUKEHUS MIIOCKOCTH

[ToBTOpeHUE, 0000IICHUE, CUCTEMATH3AITUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

KoaundecTBOo 4acoB

Bcero

16

10

12

68

KonTpoabHbIe
padoThI

IIpakTH4yeckue
padoThI

DJieKTpoHHbIe (11u¢poBbIe)
o0pa3oBaTe/IbHBIEC PeCypPChl

bu6anorexa IIOK
https://m.edsoo.ru/7f41al2c
bu6anorexa IIOK
https://m.edsoo.ru/7f41al2c
bu6anorexa IIOK
https://m.edsoo.ru/7f41al2c
bu6anorexa IIOK
https://m.edsoo.ru/7f41al2c

bu6anorexa IIOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIS1 YYHEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AxmmonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

JlugakTrndeckue MaTepuanbl M METOAMYECKHE PEKOMEHIALWU Uil YYUTENs IO
reomeTpun, 8-9 kiacc, k yueOHuky IloropenoBa A.B. «['eometpus. 7-9 kimacce»
MuineHKo T.M.
JI.C.Atanacsan, B.®.byry3os, 0.A.I'nazkos, B.b.Hekpacos, N.1.}JOauna N3yuenue
reoMeTpun B 7—9 kiaccax; Meronuuyeckue pekomenaanuu ['eomerpus 8 - 9 kiacc

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickuii  mopraa  OTKpbITOro  oOpasoBanus  http://www.openet.edu.ru/
denepanbHBIi  MHCTUTYT — I[EAAarormyeckux — u3mepenwmid  http://www.fipi.ru/
[Topran wuHpoOpMaLMOHHON mOAAEPKKHM EAMHOrOo rocynapcTBEHHOro HsK3amMeHa
http://www.ege.edu.ru/

MockoBckuit LEHTP HEIPEPBIBHOTO MaTeMaTH4eCKOTO o0Opa3oBaHus
http://www.mccme.ru/

Cetb TBOPYECKUX YUUTETEH. Coo0611ecTBO yUHUTEIEH MaTeMaTUKH
http://www.it-n.ru/communities.aspx?cat_no=4510 tmpl=com
OTKpBITHII KJIacc. Coo0urecTBO «Mwup MaTEMaTUKI)

http://www.openclass.ru/node/2367

l'azera «MaremaTtuka N3 parenbckoro IoMa «IIepBoe CEHTSIOps»
http://1september.ru/

®dectuBanp mnemarorndeckux uaeil «OTKpbeIThIN ypok» («IlepBoe ceHTAOPs»)
http://festival.1september.ru/

Envnas kosuteknms 1MQPOBBIX  oOpa3oBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/

Caiir  YMK CMUpHOBBIX o r€OMETPUH JUTS 7-11 KJIaCCOB
http://geometry2006.narod.ru/

['eomeTpusi — JNEKTPOHHBIA ypok «MuoroyromsHukH» — http://www.geometry-
exe.h17.ru/

Maremaruka B OTKpBITOM KOJUIEIDKE http://www.mathematics.ru/
WuTepHeT-nonaepxka yuuTenen MaTeMaTUKH http://www.math.ru/
Allmath.ru — Bcs wmarematnka B omHoMm Mecte  http://www.allmath.ru/

Exponenta.ru: oOpa3oBarenbHblli MaTeMaTHUeCKuii cait http://www.exponenta.ru/
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