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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OQUH M3 OCHOBHBIX pa3/eioOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LENbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30oBaHus 3aK/II0YAETCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaroluics TOJKEH HAayYMTbCS OIPENEeNUTh T'€OMETpPUYECKYI0 (Urypy, OmMcarhb
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccUUTaTh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIIUTENIbHASA JIMHUS B U3y4YEHUU T'€OMETPHH.
[Ipn pemennn 3agad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHTYAllHHd, IPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TEOMETPUH C JPYTUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENICICHHUS TEOMETPUYCCKUX (QHUIryp H©  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3JeNibl COJCPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BETUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC

Havanbuelie nonstus reomerpuu. Todka, IpsiMas, OTPE30K, Jdyd. YTod. Buasl yrios.
Beprukanbaele M cMexHbIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPYKAIOIIEM MUpE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyrospHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOrO TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIii TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYrOJIbHUKA,
MpOBEACHHOW K TrumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOBHBIN TPEYTONBHUK € YIiIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o OoJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyroJbHuKa. [leprneHuKyasp U HakJIOHHas!.

['eomeTpuueckoe MecTto To4eK. buccekTprca yria M CEpeIUHHBIA NEPIEHIUKYISAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBAa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsimMoil. KacarenbHasi U cekyiias K OKpyKHOCTH. OKpyXKHOCTb, BIIMCAHHAs B
yroi. BnimcanHas n onucaHHas OKpPYKHOCTH TPEYTOJIbHHKA.

8 KVIACC

YerbipéxyronpHuky. Ilapamienorpamm, ero nmpusHakd M CBOWCTBA. YacTHbIe citydan
napajuiesIorpaMMoB (IIpSMOYTOJIBHUK, POMO, KBaJpaT), MX HPU3HAKU U cBoiicTBa. Tpamerms,
paBHOOOKas Tparenus, e€ cBoiicTBa u npusHaku. [IpsaMoyronbHas Tpanenus.

Meton ynBoeHus menuansbl. LleHtpanbHas cummerpus. Teopema Daneca n TeopeMa o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue nMHMM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[TpumeneHue no00us pH pelIeHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa miomaneil reomerpuyeckux ¢uryp. @opmyisl Ui IUIOMAAN TPEyroJbHHUKa,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE TUI0IA e NoJ0OHBIX (QuUryp.

Beruucnenue miomniazieil TpeyroJbHUKOB M MHOIOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. IIpumenenue teopemsl Iludaropa npu pemeHud MPAKTUYECKUX
3a/1ay.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yIjla MpsIMOYTOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrycaHHbBIE M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXIY KacaTeJIbHOM M XOPIAOW. YTIIBI MEXIy
XOpJAaMH U CEKyIUIMMM. BruncaHHele ¥ ONMCAaHHBIE YETBIPEXYrOJBHUKHU. B3aumHoe
pacrioynio)keHue JByX OKpyxHocTed. Kacanume okpyxnocreid. OOmme KacarenbHble K JBYM
OKPYKHOCTSIM.

9 KVIACC



Cunyc, xocunyc, TtaHrerc yriaoB or 0 1go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOKJ1ECTBO. POPMYJIbI IPUBEACHHUS.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPbI, IPOTHUBOIOJIOMKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMd Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0KICHUS IJIMH U YTJIOB.

JlexapTOoBbl KOOPJIMHATBI Ha IIJIOCKOCTH. YPaBHEHUS TMpPsMOM U OKPY)KHOCTH B
KOOpJMHATaX, IepeceueHne OKPYKHOCTEH U MPAMBIX. MeTo KOOpAUHAT U €ro IpUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[THHA OKpYKHOCTHU. ['pajiycHas u paavraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Inomaap kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMS TIIOCKOCTU U BHYTPEHHUE CUMMETpUH (DUTyp (37€MEeHTapHbIE MPECTaBICHNUS).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMBI ydeOHOro Kypca «l eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYrUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKJaHCKOTO 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAaHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YacCTHE B PEHICHUH NPAKTUYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOHM Mpo(decCHOHaTbHOM EeATeTPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHONW TpaeKTOpUM 0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, PACCYKICHHM, YMEHUIO BUJIETh MaTeMaTHYeCKHue 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl ueloBEeYecKOW MAesTeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbA,
BEJICHUS 3[J0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qusudeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedrexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM Ul pelieHus 3agad B o01acTu
COXpPAaHHOCTH OKpYKAIOIIEeW cpeabl, IUIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEOIPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHCiIe (HOPMYyIHpPOBATH HUJCH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAlLMI0, BOCHPUHMMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHHUBeEpPCAJbHbIE YueOHbIE el CTBUS
Bba3oBble jornueckue qelcTBU:

® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINpEACICHUS TOHSATHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCH(UKAIIMK, OCHOBAHUS JJ11 0000IIEHNS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (GOPMYIHPOBATh M TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC H
OTpHIIaTeNbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKACHHUAX, MpeuiaraTb KPUTEPUU Ui BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, AECAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTHH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IIPSIMbIE U OT IPOTUBHOIO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPAaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3amaud (CpaBHHBATh HECKOJIbKO BapHUaHTOB
pelieHus, BeIOUpaTh HanboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI KAk  MCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCH], (GUKCUPYIOLINE TPOTHBOPEUHE, MTPOOIEMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOJBIIIOE HCCIIEOBaHHE IO YCTaHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocToATenbHO (opMmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIOJICHUS, MCCIEA0BaHUs, OIEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC ITPOLECCCA, 4 TAKKC BbBIABUI'ATh MPCAIIOJIOKCHUSA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IUYHbIX BUJIOB U (POPM MpEACTABICHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIUM 10 KPUTEPUSAM, MPENTIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4d, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJICHHS C CY)KJICHHUSIMH JIPYIUX YYaCTHHKOB JHAJIOTa, 0OHAPYKUBATh Pa3INnIHe
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBa KOMaHIHOW ¥ MHAUBHUAYaIbHOU pabOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PabOTHI U KOOPIMHUPOBATH CBOU JIEHUCTBUS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, AJTOPUTM pelleHus 3axadyd (WiIM ero 4Yacthb),
BBIOMpaTh C€Hoco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKH, CaMOKOHTPOJIA HpoHecCa U PE3ylibTaTa PCIICHUA
MaTeMaTHUYEeCKOMI 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIBHOCTH MOCTABJICHHOMN L€ U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenumss B 7 KJacce OOYydYaIOMIMIACA TMOJNYYHT CJCIYIOIIUE MpPEAMETHBIC
pe3yJabTaThl:

PacriozHaBaTth uM3ydeHHBIE TeOMETpUYECKHE (UTYpBI, OMNpEeAeisaTh WX B3aUMHOE
pacrnojio’)keHue, n300paxkarb TeoMeTpuyecKue (UIypbl, BBIIOJHATH UYEPTEKU IO YCIOBHUIO
3amaun. V3mepsATh JIMHEWHBIE U YIJIOBblE€ BEIWYMHBI. Pemarh 3ajauu Ha BBIYMCIICHHUE JIMH
OTPE3KOB U BEJTUYHH YIJIOB.

Jlenate rpyOyto OILIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEAbHON JKU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB IO MOPSAIKY BEINYNHBI.

Crpoutb 4epTekH K FTeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThbcsi NpU3HAKAMU paBEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh MPU3HAKK U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPHU PEIICHUH 3a/1ay.

[IpoBOIUTH TIOTHYECKHE PACCYXKAECHUS C UCTIOJIb30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThbcsi TpHU3HAKaAaMU pPaBEHCTBA MPSAMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYrOJBHOTO TPEYroJbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexymas. OnpenensiTh NapayieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM IO TOUEK APYTrOil MPSIMOM.

Pemratp 3agaun Ha kieT4yaton Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUThb YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIIIOB B
reOMETPUYECKUX  3a7layaX C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPH IEPECEUCHUU JBYX MapasieldbHbIX
MpSMBIX cekymiei. PemaTs npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIIIOB.

Brnagetp noHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpPEAEsATh OMCCEKTPUCY yria
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMyIHpOBaTh OMpECNICHUsI OKPY)KHOCTU M Kpyra, XOpAbl U JAUAMETpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTh 3TH CBOWCTBA IIPU PELLICHUU 3a/a4.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
ueHtp. [lonp3oBaTecs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA NIEPECEKaloTCs B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBIE MNEPHEHIUKYISIPbl K CTOpPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoHsATHEM KacaTe€IbHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHINKYISIPHOCTU KacaTeJIbHOW U pajnyca, IPOBEIEHHOTO K TOUKE KaCaHUA.

[lonp30BaThcsi MPOCTEHIIMMU T€OMETPUYECKMMU HEPAaBEHCTBAMM, [MOHUMATh HUX
MPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C MIOMOIIBIO HUPKYJISI M INHEHKU.

K xonny oOyueHuss B 8 kiacce oOydaromuiics MOJy4UT CIEAYIOIIUME MpPEIMETHBIE
pE3yIbTaThI:



Pacnio3naBath OCHOBHBIE BHJIbI YETBIPEXYTOJLHUKOB, WX AJIEMEHTHI, IMOJb30BATHCSI UX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TME€PECEUCHUs] MEIUaH TPEYroJibHUKa (LIEHTpa Macc) B
pEelIeHNH 3a1au.

Bnagets monsiTueM cpefHeil JIMHUM TPEYroJbHUKA U TpaIlelud, IPUMEHSATh UX CBOMCTBA
IIpY pEIIEHUM TreoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca M TeopemMoul O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS pEHICHUS MPAKTUYECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOA00HUS TPEYTOJIBHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonp3oBarbest Teopemoii Iludaropa uist pemieHUss TEOMETPUYESCKHX M MPAKTUYCCKHX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3ajauyax, CaMOCTOATEIbHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Bnagerp moHATMSMH CUHYCa, KOCHMHYCa U TaHIME€HCAa OCTPOro yria MpsSMOYTOJbHOIO
TpeyroibHuKa. [101630BaThCs STUMU MOHATUSIMH JIJIST PEIICHUS] MPAKTHYECKUX 3a/1a4.

Boruucnsate  (paznuyHbIMH - criocOOaMu) — IJIOMIAAL  TPEYroJbHUKA MW IJIOMIATH
MHOTOYTOJIbHBIX ~ QuUryp (TOJIb3ysCh, TJI€ HEOOXOAUMO, KaJubKyisiTopoMm). [lpumeHsTsh
MOJTyYCHHBIC YMEHHUS B MPAKTUYECKUX 3a7a9ax.

BrnageTts MOHATHSMH BIHUCAHHOTO M IEHTPAJIBHOTO yIjla, HWCIOJh30BAaTh TEOPEMBI O
BMHMCAHHBIX yriaX, yriiax MEXIy XOpAaMH (CEKYIIMMH) U yIJie MEXAYy KacaTelIbHOW M XOPAoH
MIPU PEIICHUH TEOMETPUUECKHUX 3a/1a4.

BrageTs moHATHEM OMMCAHHOTO YETHIPEXYTOJHHUKA, MPUMEHATh CBONCTBA OMHUCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PEIICHUHN 3a/1a4.

[IpuMeHsTh MoJlydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTH MAaTeMaTUYeCKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPHH (ITTOJIB3YSICH, T/I€ HEOOXOAMMO, KaTbKYJISITOPOM).

K koHmy oOydyeHuss B 9 kJacce oOydarOmMICS TIMOIYYUT CIACAYIOMIUE TPEIMETHBIC
pEe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHUE (YHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3IMyYHbIE  AJIEMEHTHl  IPSIMOYIOJIBHOTO  TPEYroJbHUKAa  («pEelleHHe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxonuTh (C MOMOIIBIO KaNbKYISITOpa) AIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YEHMII.

[Tonb3oBarbest hopMynaMu IpUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB W KOCHHYCOB JUIsl HAaXOXACHUS Pa3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelIeHrue TPEyroJbHUKOBY), MPUMEHITh MX IPU PEUICHUU T€OMETPUUYECKHX
3a/ad.

Brnanets nousaTHsAMH MpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJ0OHBIX
¢uryp. [lonp30BaThcs cBOWCTBAMU MOAOOMS MTPOU3BOIBHBIX (DUTYP, YMETH BHIYUCIATH UTMHBI U
HaXOJHUTh YIIbl Y Mon00HBIX (uryp. [IpuMensaTs cBoicTBa MOI00MS B MPAKTUYECKUX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

Ilonb30BaTbest TEOpEMaMU O NMPOU3BEACHUU OTPE3KOB XOPI, O IMPOU3BEIEHUU OTPE3KOB
CEKYILHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThcst BEKTOpamH, MOHMMATh WX TEOMETPUUECKUH U (PUINYECKUH CMBICI,
MPUMEHAITh UX B PEUICHHH TE€OMETpUYECKUX U (Qu3ndeckux 3amad. [IpuMeHsTh cKalsipHOE
MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[Tonp30BaTbcsi METOJOM KOOpPAMHAT Ha IJIOCKOCTH, IPUMEHSTh €ro B pEUICHUH
T€OMETPUYECKUX M MPAKTUYECKUX 33]1ad.



Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHMKA, JIMHBI OKPYKHOCTH, JUIMHBI JyT'd
OKPY)KHOCTHM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHATH OTy4YE€HHbIE YMEHMSI B IPAKTUUECKUX 3aauax.

Haxomuth ocu (MM UEHTPH) CUMMETpPUH (QUTYp, TPUMEHSTH JIBUKEHUS IIOCKOCTU B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUUYECKUE MOJEIH JUIs
3aJ1a4 peajbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLINE BHIYUCICHUS C IPUMEHEHUEM IO100Us
U TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
HUX CBOUCTBA. M HUEC T'COMCTPHUUYCCKUX
P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE NPSIMBIE, CyMMa yIJIOB 14 1 bubmuorexa [JOK
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U Kpyr. ['eoMmeTpruueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPCLING, ODODICHTS SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q ¢ 12 1
CTPIPEXYTOMBHIIH https://m.edsoo.ru/7f417e18
MIPOITOPIIMOHAIBHBIX OTPE3KaX, IT HBI
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
3| mpevtommmnons  amoroyomma gur 14 1 bimorera LIOK
peIr T P https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriicanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHbie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. PelieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAUHATHI HA TJIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 ofpymHocm " rmomy;m, Kpyra. g 8 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
6 JIBYOKEHUS TIOCKOCTH 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* ['eomerpus, 7-9 kmaccel/ [Toropenos A.B., AkiinonepHoe o0miecTBo «M31aTenscTBo

«IpocBemenuey

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

Pabouwne terpagu. 7, 8 u 9 xnaccel. ABtop: dyaaunsn FO.I1.

- lnnaktrueckue Mmarepuansl. 7, 8 u 9 kimaccol. ABTophl: ['yceB B.A., Mensuuk A.U.
- Tematnueckue tectsl. 7, 8 1 9 kiaccel. ABTop: Munienko T.M.

- TpenupoBounsie 3ananusd. 7 u 8 knaccol. ABTophl: Jynauneia FO.I1., Kponrays B.JI.

- [Toypounsie pa3padoTku. 7-9 knaccel. ABTopsl: XKoxoB B.1., Kapramesa I'./]., Kpaitnera

JI.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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