YTBepKICHO

npukazoM MBOY COIII
c.KpacHomnomnse

ot 31.08.2023 Ne 140-A

(npunoxenne k OOIT OOO0)
PABOYAS ITIPOTPAMMA
Y4eOHOro MOayJif
«'EOMETPUS»

st oOygarormuxcs /-9 KinaccoB
OCHOBHOE€ 00111e€ 00pa30BaHUE

(YypoBeHB)

Cpoxk peanuzanuu: 3 roaa

CocTaBjieHa HA OCHOBE NIPOTPaAMMBbI:

denepasnibHass paboyasi TporpaMma OCHOBHOTO O0OIIEro o0O0pa3oBaHHs TIO
yaeObHOoMy mpeamety «l'eomerpus» (mims /—9 KkmaccoB 0Opa3oBaTEIbHBIX
opranmzanuii) /MunuctepctBo IIpocBemennss Poccuiickoit  Deneparumu.
denepanabHOE TOCYAAPCTBEHHOE OIOIKETHOE HAYYHOE YUPEKICHHE

«MHCTUTYT cCcTpaTeruu pa3BUTHS 0Opas3oBaHus». Poccuiickol akagemMuu
oOpa3oBanus. — Mocksa, 2023.

ABTOp mnporpammbl: DejepaibHOE TOCYJAPCTBEHHOE OIOKETHOE HAy4YHOE
yupexaeHne «HCTUTYT cTpareruum pas3BuTusi oOpa3oBaHus» Poccuiickoi
aKaJeMuu 00pa3oBaHUs.






MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOLIEHWM M  B3aMMHOE  pACIOJIOKEHUE, ONUPAECTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOIUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

BTopoil uenpt0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMHM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst uiu TpeOyeMmble pa3Mmepbl rapaxka Jyuisi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIYMCIHMTENIbHAS JUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolIUHCsS YYHUTCS CTPOUTHh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH YUEOHBIMU
peMEeTaMi, MOTUBUPOBATH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUIECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHU B (usuke u
TEXHUKEe. OTU CBA3M Haubosiee SApKO BUIHBI B Temax «Bekropbi»,
«Tpuronomerpuueckne cooTHOWEHUs», «Meronx koopauHaty U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYMH», «/[eKapTOBBI KOOpAMHATBI HAa IUIOCKOCTHY,
«Bektops», «JIBmkenus miockoctiy, «IIpeobpasoBanust mo100us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 JacoB (2 Jaca B HEZICIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonsTus reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YToi. Buaesl
yrioB. BepTukanbHble H CMeXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTtpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoilicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMou. KacarenbHas v cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoOMcTBa. YacTHeie
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA W MPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3hdumueHnt mnomodus. IlpusHaku mnomOOUS
TpeyroJibHUKOB. [IpuMeHenune noqo0ust mpu peleHny NpakTUYEeCKUX 3a/1ay.



CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl A IIOLMIALH
TpeyrojbHHKa, HapamierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIOMaaAeH
oTI0OHBIX (QUTYD.

Brruncnenue miomaneil TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
PaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHomeTpuueckue (OyHKLIHUU
yriioB B 30, 45 u 60°.

BrnmcaHHbIE M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylIIMMHU. BrnmcaHHele W OIKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocred. Kacanue
OKpy>xHOcTell. O61Me KacaTreabHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogodus. [logoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BENCHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTeIIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pas3nokeHue BEeKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTHU. Y PABHEHHUS NPSIMOM U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlnmuHa OKpyXHOCTH. I'pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr okKpyxkHocTeil. [lmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIE
npeactaienust). [lapannensHbiii nepenoc. [loBopor.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [POI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThbl OCBOCHHUSI MPOTrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpPECAa K TMPOUNUIOMY W HACTOSIIEMY POCCHUCKOMN
MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHMEM K JIOCTHXKEHHUSIM POCCUHCKHUX
MAaTEMATUKOB U POCCUHCKON MaT€MaTHYE€CKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOTHEHUIO O0S3aHHOCTEH TpakllaHWHA W peau3aiiu
€ro Mpas, MPEACTaBICHUEM O MaTEMaTHYECKHUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IMUHBIX  CTPYKTYp, SBICHUM, MPOUEAYyp TPAKIAHCKOrOo OOIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXICHHIO STUYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM NPUMEHEHUEM JOCTIKEHUM HAyKH,
OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX MPHUHIUIIOB B JIESITEIHHOCTH
YYEHOT0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B pEUICHUHU MPAKTUYECKUX 3a/1ad
MaTeMaTU4eCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaT€MaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKEHUU BCEH MKU3HU JJISl YCIEITHON TpodeccruoHaIbHOM
JEATEIbHOCTU U Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIAUBUIYAJTLHON TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATHPHOMY U JCTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEIICHUM, pacCy JICHUM, YMEHUIO BUJICTh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTalMel B JIEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, TPUPOIbI
U o0IIecTBa, MOHUMAHUEM MaTeMaTHYECKOW HAayKHU Kak chepbl 4yeloBEeUeCKOM
NeATEeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJIS Pa3BUTHS LIMBUIIU3AIINHY,
OBJAJCHUEM SI3BIKOM MaTE€MaTUKM W MATEeMaTUYECKOM KyJIbTYypOM Kak



CPEICTBOM TIO3HAHUS MHpPa, OBIAJCHHEM TMPOCTCUININMH  HaBBIKAMU
HCCIIE0BATEIbCKOM IeATeTLHOCTH;

6) ¢duzuyeckoe BocnuTaHUe, (POPMUPOBAHUE KYJILTYPbI 310POBbsl M
IMOILMOHAJILHOTO 0JIaronoyums:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 30pOBOTO oOpa3a JKW3HHW (30POBOE THUTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATUH W OTHbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBbIKa pPEeQIICKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOT0 ke MpaBa JPYroro 4eI0BEKa;

7) 3K0JI0OrHYeCKOe BOCIIMTAHUE:

OpHCHTallMe Ha MPUMCHCHHE MAaTEMAaTWYECKMX 3HAHWH ISl PEIICHUS
3a/1ay B 00JIACTH COXPAHHOCTU OKPY>KAIOIICH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
U OLIEHKHU WX BO3MOKHBIX MOCJEACTBHI JJIsl OKPYKAIOIIEH cpeiibl, 0COZHAHUEM
TJI00ATBHOTO XapaKkTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PeIICHNUS;

8) ajganTamusi K U3MEHSIOIIMMCS YCJIOBHUSIM COHMAJBLHOW M
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBHUSX HEONPENEIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NESITebHOCTh, B TOM
JUCJIe YMEHHWE YUYUThCS Y JAPYTHX JIOAeH, NpuoOpeTratb B COBMECTHOM
JESATETLHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHITH U3 OTIBITA APYTHX;

HEOOXOMUMOCThIO B (OPMUPOBAHHM HOBBIX 3HAHWM, B TOM YHCIIEC
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBICHHUSIX, B TOM
YHUCJIE paHee HEM3BECTHBIX, OCO3HABATh JE(MUIUTHI COOCTBEHHBIX 3HAHUN U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIMIUIA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIC PCIICHHUS W JCHCTBHSA, (OPMYJIUPOBATh M OIICHUBATH PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH u XapaKTepHU30BaTh CYyIIIECTBCHHBIC MIPU3HAKH
MaTEMaTHYECKUX OOBEKTOB, MOHSATUH, OTHOIICHUN MEXIY TOHITHSIMH,
dbopMynrpoBaTh OMpe/IEICHUS TOHATHIA, YCTAaHABIUBATh CYIICCTBEHHBIM
MpU3HAK Kiaccu(pUKaIlid, OCHOBAHUS I 000OIIEHHWS W CpaBHEHUS,
KPUTEPUU MMPOBOJUMOI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIHUPOBaTh W TPEOOPA3OBHIBATH  CYXKICHUS:
YTBEPAMTENbHBIE U OTPULATENbHbIC, €IWHUYHBIC, YAaCTHBIE U OOIIHE,
YCIJIOBHBIE;

BBUSIBISIT ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSA3U U
npoTuBOpeurss B (akTax, MaHHBIX, HAONIONCHUAX U YTBEPKIACHUSX,
npejjiaraTb  KpUTEpUM  JJIA  BBISBIECHUS  3aKOHOMEpPHOCTEM U
IIPOTUBOPECUHH;

JieNaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKJIIOUECHHUH, YMO3aKJIFOUEHUH TT0 aHAJTIOTUH;
pa30OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (TIpsIMbIE U
OT  MNPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECIOKHbBIE
JI0Ka3aTeJIbCTBA MAaTEMAaTUYECKUX (PAaKTOB, BBICTpanBaTh apryMEHTALHIO,
OPUBOJAUTH MPUMEPBI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BBIOMPATh CIOCOO pelieHusi y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pElICHUs, BbIOMpaTh HaubOoOJee NOAXOASAIIUN C Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrlIe ucciieqoBareLCKue 1eCTBUA:

HCITOJTh30BaTh BOMPOCH KaK MCCIICOBATEIBCKUN HHCTPYMEHT TTO3HAHUSA,
(opMynMpoBaTh BONPOCHI, (DUKCUPYIOLIKE MPOTUBOpEYHE, MpoOieMy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh KMCKOMOE M JaHHOE, (OpMUPOBATH
TUINOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIMI0, MHEHHE;

MPOBOJUTH TIO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECTIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  WCCICAOBAaHWUE IO  YCTAHOBJICHHIO
OCOOCHHOCTEl MaTeMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSTENIbHO  (OpMYJIHpPOBaTH  OOOOIIEHUS W  BBIBOJABI IO
pe3ynbTaTaM TPOBENEHHOTO HAOIIOACHUS, HWCCIICIOBAaHUS, OICHUBAThH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IICHHUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIeCcca, a TaKKEe BBIIBHUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISBJISATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh WH(MOpMAIUH, TaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOMPATh, AHAJIU3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIPETHPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (opMy mpeacTaBieHUS WHGOPMAIMK U WUTFOCTPUPOBATH
peliaemMble 3aJlayd CXE€MaMHu, auarpaMMaMu, HHOW Tpadukoil U ux
KOMOHWHAIIUSIMU,



OLICHMBATh HAJEXHOCTh MH(OPMALUMU MO KPUTEPUSAM, MPEITI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCHIpPUHUMATh U (OPMYJIUPOBATh CYXJIECHHUS B COOTBETCTBUHM C
YCIIOBUSIMU U IIEJIIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO
TOUYKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS TI0
XOJly pelIeHus 3a/1a4u, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B X0/ie OOCYXJIEHHMs 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOun
TEMBbI, TPOOJIEMBI, pelaeMoi 3a/Jaud, BbICKA3bIBATh UICH, HallCJICHHBIC
Ha TOWCK pEIICHUs, COMOCTaBISATh CBOH CYXACHHS C CYXICHUSIMH
APYTUX YYaCTHUKOB JHMAaNora, OOHApYXHBaTh Pa3W4YHe€ M CXOJICTBO
HO3UIMM, B KOPPEKTHON Qopme (GOpMyIHMpoBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS;

OPENCTaBIsATh  PE3ydbTaThl  pPEIICHHWs  3a7aud,  OKCIIEPUMEHTA,
UCCJIEIOBAHMS, MPOEKTa, CaMOCTOSTEIbHO  BbhIOMpaTh  (opmar
BBICTYIUICHHSI C Y4€TOM 3a7ad TMpe3eHTalMu U  OCOOCHHOCTEH
ayJIUTOpUH;

NOHMMaTh U  HCIOJNb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM |
WHANBUAYAIbHON pabOThl TpU pEHICHHH YYEOHBIX MaTEeMaTHYECKUX
3azay;

OpUHMMATh  1Leb  COBMECTHOW  JIEATEIbHOCTH,  IJIAaHUPOBATh
OpraHu3allMi0 COBMECTHOW pabOThl, pachpenensarb BUIbl padoT,
JIOTOBApPUBATHCA, 00CYXIaTh MPOIECC W Pe3ylbTaT paboThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX QopMax paboTsl (00CyxkJeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYpPMbl M JIPYTH€), BBINOJIHATH CBOI 4YacTb
paboThl M KOOPAMHUPOBATH CBOM JEHCTBUS C JPYTMMH YIEHAMHU
KOMaH/Ibl, OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMUK MPOAYKT IO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe NeiCTBUA

Camoopranusamnus:

CaMOCTOSTENIBHO COCTABJIATh IIaH, AJITOPUTM PEIIEHUS 3aa4M (WK €ro
4acTh), BBIOUPATh CIIOCOO PEIICHUsSI C YYETOM HMMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb M KOPPEKTUPOBATh
BapUaHTHI pelIeHUI ¢ y4ETOM HOBOM MH(MOpMALIHH.

CaMOKOHTpOJII), AMOIUOHAJIbHbIN HHTE/JIEKT:



e BIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca u
pe3ynbTaTa pelieHus MaTEMaTUYECKOM 3a/1auu;

e TMPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, HAICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATHh COOTBETCTBUE pe3yibTaTa ACSATEIbHOCTH MOCTABICHHOM 1IEJIN
U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHOXKEHHS WIM HEIOCTHUKEHUS
1[eJIU, HAXOIUTh OIIMOKY, TaBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kjacce oOydaromMiicsi MOJYYHUT CIETYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh H3y4YeHHbIE TE€OMETPUUECKHE (QUTYpPBI, OMNPENENATh HX
B3aMMHOE PAaCIOJIOKEHHE, N300pakaTb F€OMETPUUECKHE (PUTYpHI, BBIIOJIHATH
YEPTEXKHU 110 YCIOBHUIO 3anaud. M3MepsATh JIMHEHMHBIE U YIIIOBBIC BEJIIMYMHBI.
Pemrars 3a1aum Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B
peaJIbHOM XKU3HU, pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznuyare pasmepsl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4yepTeXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCcd NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

IIpoBoauTh JIOTUYECKHUE paccyXIaeHus C HCIIOJIb30BaHUEM
r€OMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NMPU3HAKAMHU PABEHCTBA NMPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB,
CBOWMCTBOM  MEIWAaHbl, NPOBEAEHHOM K THUIOTEHY3€ MIPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a4ay.

OnpenensaTs NapajulebHOCTh MPSAMBIX C MOMOLIBIO YIJIOB, KOTOpPBIE
oOpa3zyeT ¢ HUMH cekylas. Onpenenars napayuieIbHOCTh MPSAMBIX C TOMOUIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 0 TOUYEK APYrOM MPSIMOM.

Pemate 3a1aum Ha KjeT4aToi Oymare.

[IpoBOAUTH BBIYMCICHUS W HAXOAWUTh YMCIOBBIE U OYKBEHHbIE 3HAUCHUS
YIJIOB B TEOMETPUYECKHX 3a4a4aX C HCHOJb30BAHHEM CYMMBI YIJIOB
TPEYroJIbHUKOB M MHOIOYTrOJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MPHU
NIEPECEUEHNH JIBYX NapaJUICNIbHBIX MPAMBIX CeKylled. Pemars mpaktuyeckue
3a/1a4M Ha HAXOXKJEHUE YTJIOB.



Brnaners moHATHEM I€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENENATH
OMCCEeKTpUCY yIJIa H CEpEeIUHHBIA TMEePHNeHAMKYISIp K OTpe3Ky Kak
r€OMETPUYECKHAE MECTA TOUYEK.

@OopMyJIMPOBATh ONPEAEIECHUS OKPY>KHOCTU U Kpyra, XOpJbl U JuameTrpa
OKPY’KHOCTH, ITOJIb30BATBCS MUX CBOMCTBAMHU. Y METh INPUMEHATH 3TU CBOMCTBA
IIPU PELICHUU 3a/1a4.

BiiageTs NOHATHEM ONMCAHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHtp. Ilonp3oBatbesa (akraMu O TOM, 4TO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OAHOW TOYKE, U O TOM, YTO CEPEIWHHBIE
IIEPIICHIUKYJIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Braners moHATHEM KacaTenbHOM K OKPYXHOCTH, MOJIb30BATHCS TEOPEMOU
0 NEpPHEHAMKYJIPHOCTH KacaTelIbHOW M paguyca, IPOBEIEHHOIO K TOYKE
KaCaHMs.

[lonp30BaTbCcd  MPOCTEHIIMMH  I€OMETPUUYECKMMHU  HEPaBEHCTBAMH,
MMOHUMATh UX MPAKTHYECKHUI CMBIC]L.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE ITOCTPOECHUS C MOMOILIBIO HUPKYJIS
Y JIMHEUKU.

K xonHiy oOydyenuss B 8 kiacce oOydaromuiics HOJYYUT CIEIyIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
[I0JI30BATHCS UX CBOMCTBAMU NPH PELIEHUH F'€OMETPUYECKUX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOUKHU MEpECeUeHUsl MEIMaH TPEeyrojbHUKa (LeHTpa
Macc) B pELICHUH 3aa4.

Brnaners mnoHATHEM CpeIHEW JMHUMA TPEYrOJbHUKA W TpaleLuH,
IIPUMEHSATh UX CBOKCTBA IIPU PELICHUM reoMeTpuueckux 3aaad. [lomp3oBaThes
teopemoii daneca U TEOPEMOIl O TPOIIOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX
JUISL pELIEHUS] TPAKTUYECKUX 3a]1a4.

[IpumMeHaAT  TpU3HAKKM  MOAOOUS  TPEYrOJbHUKOB B  PEIICHUH
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaTbesa Teopemoi Iludaropa s pemieHuss T€OMETPUUYECKUX U
MpaKTUYECKUX 3aaad. CTpOUTh MAaTEMAaTHYECKYI0 MOJENIb B NPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENBHO JenaTh 4YepTEX M HAXOAWTh COOTBETCTBYIOLIUE
JUTUHBI.

Brnaners noHATHAMHM CHHyCa, KOCHMHyCa W TaHI€HCa OCTPOro yria
MPSAMOYTOJIBHOIO  TPEyroyibHUKA. [loib30BaTbCAd STUMH MOHATUSAMH IS
peLIeHUs IPAKTUYECKUX 3aa4.

Boruncnate  (pa3nuyHBIME - crioco0aMu) IJIOWAAb TPEYroJIbHUKA H
IUIOLAANM  MHOTOYroJibHbIX  (uryp  (mosib3ysich, Tl€  HEOOXOIUMO,
KaJbKyJIATOpOoM). [IpUMEHSTH Oy4eHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.



BrageTe NOHATHSMU BOMCAaHHOTO M LEHTPAIBHOIO YTIJIa, WCIOIb30BaTh
TEOpPEMBbl O BIMCAHHBIX yTIJaxX, yrjlax MEXAy XopAamMHu (CEeKyIIMMH) U yriie
MEXKy KacaTeJIbHOW M XOPAOW MPU PENIEHUH T€OMETPUUYECKUX 3a1ay.

Brnanerp MOHATHEM  ONUCAHHOTO  YETBIPEXYTOJbHHUKA, IPUMEHSTH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOIbHUKA MTPU PELICHUH 3a]1a4.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHUECKUE
MOJENW JUIsl 3aJad peaJbHOM JKU3HU H MPOBOJUTH COOTBETCTBYIOILHE
BBIUKCIICHUS C TPUMEHEHUEM MOoJ00UsI U TPUTOHOMETpUU (TIOJIB3YACH, TJIE
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).

K xonmy oOyuenus B 9 kjacce 0Oy4aromUNCA TOJYYHUT CIIETYIONTUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKLIUU OCTPHIX YIJIOB, HAXOIUTh C MX
IOMOILBIO PA3JMYHBIE AIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («pEILICHUE
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB»). HaxoauTe (C MOMOIIBIO KaJbKyJISITOpA)
JUTMHBI ¥ YTJIbI JUTs1 HETAOJUYHBIX 3HAYEHU .

[Tonmp30BaThCA dhopmynamu MIPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUII HAXOKJEHUS COOTHOLIEHUH MEXIY
TPUTOHOMETPUYECKUMH BEITUYUHAMM.

Hcnonbs3oBaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JJIsi HaXOXACHUS
pa3IMYHBIX  AJIEMEHTOB  TPEYrojbHUKAa  («PELIEHUE  TPEYrOJIbHUKOBY),
OPUMEHSATH UX IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

Bnagers mnossTHsMH 1mpeoOpa3oBaHHs MOJ00US, COOTBETCTBEHHBIX
NMeMeHTOB  moAoOHbIX  ¢uryp. Ilomb3oBaThCsi  CBOMCTBAMU  TIOJI00MS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOIUTh YIJIbl Y IOJOOHBIX
¢uryp. IlpumensTs cBoilcTBa NOA0OMS B NPAKTUYECKUX 3ajadax. YMeETb
OPUBOJUTH IPUMEPHI MOJOOHBIX GUTYP B OKPYXKAIOIIEM MHpE.

[Tonb3oBaTbcd TeopeMamMuM O IIPOU3BEACHUM OTPE3KOB  XOpHA, O
MIPOU3BEAECHUN OTPE3KOB CEKYILNX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MIOHUMATh UX F€OMETPUUECKUN U (PU3MUECKUI
CMBICJI, IPUMEHSTh WX B PEIICHHMH T'€OMETPUYECKUX U (U3MYECKUX 3aj1ad.
[IpuMeHATh CKalsIpHOE NPOU3BEACHUE BEKTOPOB I HAXOXKICHUS IUJIMH U
YTJIOB.

[Tonb3oBaTbCs METOAOM KOOPAMHAT HA IJIOCKOCTH, NMPUMEHATH €ro B
pELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

BiiageTs NOHATUSAMYU TPAaBUIILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXXHOCTH,
JUIMHBI YT OKPY’KHOCTH U PaJIMaHHON MEPBI yIila, YMETh BBIUYNCIATH IJIOMIAb
Kpyra M ero 4acted. I[IpuMeHATH MOJIy4YEeHHbIE YMEHHS B NPAKTUYECKHUX
3a/1a4ax.



Haxomuth ocu (WK HEHTPHI) CUMMETPUU (PUTYp, IPUMEHSTH JBUKCHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IprMeHSATh MOTyYEeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATHUECKUE
MOJENW JUIsl 3aJad pEeajJbHOM JKW3HU U MPOBOJUTH COOTBETCTBYIOIIHE
BBIUHUCICHUS C MPUMEHEHHEM NOoJ00Us W TPUTOHOMETPUYECKUX (DYHKIUH
(TOTB3YSACH, T/IE HEOOXOIUMO, KATBKYIJIATOPOM).
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