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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3A€JIOB IIKOJBbHOW MAaT€MaTUKH, WMEIOLIUN
CBOCH IIeNbl0 00ecnevYnTh HM3yuYeHHWE CBOMCTB M pa3MepoB (uUryp, UX OTHOIICHHNA H
B3aUMHOE PaCIIOJIOKEHHUE, OMUPAETCSA Ha JIOTMUECKYIO, JTOKa3aTelIbHyl0 JUHUI0. L[eHHOCTh
U3Yy4YEeHHUS] TEOMETPUHM Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs 3aKJIIOYAECTCS B TOM, UTO
OoOy4Jarouuiicss y4uTcsi MPOBOAMUTH JOKA3aTENbHbIE PACCYXKIEHUS, CTPOUTH JIOTUUYECKHE
YMO3AKJIIOUEHHUS], [TOKA3bIBATh MCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPHPUMEPHI K
JIO’KHBIM, TPOBOAUTH PACCYXIECHHS «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT IMPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUS.

BTopoiil nenpr0 M3ydeHuss TEOMETPUU SIBISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIpM PEUICHUM KaK MaTEeMaTUYECKHUX, TaK W NPAKTUYECKUX 3a4ad, BCTPEUYANOIIMUXCSA B
peanbHOM >ku3HU. OOy4YarOIIMIICS JOJDKEH HAYYUThCS OIPEACIUTh TI'€OMETPUUYECKYIO
¢urypy, onucaTb CJIOBaMH JIaHHBIA 4YEpPTEX WM PHUCYHOK, HAWTH IUIONIAJb 3€MEIBHOTO
y4acTKa, paccuuTaTh HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOIO KaOeqs Wid TpedyeMble
pa3Mepsl rapaxa sl aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JINHUS B
u3ydeHuu reometrpuu. llpu pemieHnn 3amay HpakTUUECKOIO XapakTepa oOydarolmuincs
YUYHUTCSI CTPOUTh MATEMaTUYECKUE MOJENIH PEalbHBIX >KU3HEHHBIX CHUTyallUud, TPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBATHOCTh IMOJYUYEHHOTO PE3YJIbTATA.

KpaiiHe BakHO MOTUYEPKUBATH CBSI3M T'€OMETPUHU C JAPYTUMHU YUYEOHBIMH IpeIMeTaMH,
MOTHBHPOBATh HCIOJIb30BAaTh OMNpPENEICHUS TE€OMETpUYeCKuX GUryp U MOHITHH,
JE€MOHCTPUPOBAaTh NMPUMEHEHUE TMOJYYEHHBIX YMEHUH B (PU3MKE M TEXHHUKE. OTH CBSI3U
HauOosiee ApKO BHUAHBI B Temax «BekTopb», «TpUroHOMETpUYECKHE COOTHOLIEHUSY,
«Meton koopauHaT» U «Teopema [Tudaropar.

VYuebnnii kKypce «['eoMmeTpus» BKIIOYAET CIEAYIOMINE OCHOBHBIE pa3/ieibl COJAEPIKAHMUS:
«I"'eomeTrpuueckne GUTYpel M MX CBOWCTBa», «M3MepeHHe TeOMETPUYECKHX BEIUYUHY,
«JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «BekTopb», «/[BHKeHUS TIIOCKOCTHY,
«IIpeobpazoBaHust o10OUN.

Ha u3ydenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJento), B 8 kinacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 68 yacoB
(2 yaca B HezeIO).



COILEPKXAHUE OBYYEHUASA
7 KIIACC

HavansHble noHATHSA reomerpuu. Touka, mpsiMas, OTPE30K, Jdyd. YTos. Buael yrios.
BeprtukanbHble W CMEXHBIE YIibl. buccekrpuca yrma. JloMaHas, MHOIOYTOJIBHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPAMBIX.

Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM cumMmeTpuu. [IpumMepsr
CUMMETPHU B OKPY>KAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUS € MOMOLIBIO LIMPKYJISA M JIMHEWKHU. TpeyroiapHuk. Beicora,
MearaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUM TPEyroabHUKHA. HepaBeHCTBO TpeyrojbHUKA.

CpoiicTBa M TpPHU3HAKH PaBHOOEIPEHHOrO TpeyroibHUKa. lIpu3Haku paBeHCTBa
TPEyTOJIbHUKOB.

CBoiicTBa ¥ IpU3HAKU NapaJUIenbHBIX NpsMbIX. CyMMa yTiloB TpeyrojibHUKa. BHenHue
YTJIBI TPEYTOJIbHUKA.

[IpssmoyrosbHbI TpeyroapHUK. CBOWCTBO MEAMAaHBI MPSMOYTOJIBHOTO TPEYTrOJIbHUKA,
MPOBEAEHHON K ruroreHy3e. lIpu3Hakm paBeHCTBa NPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOJBHUK C yIJIOM B 30°.

HepaBencTtsa B reomMeTpuu: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHoOM, TeopeMa O OOJbIIEM yriie U OoJbllIel CTOPOHE TpeyrojibHuKa. [lepnenaukymsp u
HAaKJIOHHAS.

I'eomeTpuueckoe MecTo Todyek. buccekrpuca yria M CEepeIMHHBIA NMEPIECHAUKYISAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb W KpYI, XOpJla M JHMaMeTp, UX CBOWCTBAa. B3anmMHOE pacnosoxeHue
OKpY>KHOCTH M IIpsiMoi. KacaTenpHast U cekymas K OKpyHOCTU. OKpYy’>KHOCTb, BIMCAHHAS B
yroJi. BnucanHas u onrcaHHas OKpyKHOCTH TPEYTOJIbHHUKA.

8 KUIIACC

YereipéxyronpHuku. IlapammenorpamMm, €ero npu3Haku U CBOMCTBa. YacTHbIE cilyyau
napajuiesIorpaMMoB (IIPsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKHK U CBOMCTBA. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsimoyronbHas Tpamneuus.

Meron yaBoenus Meauansl. LlenTpanbHas cummerpus. Teopema Pareca u teopema o
MIPONIOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[lomobue  tpeyrompHukoB, kKo3hduuuent mnomodbus. Ilpuznakum  momoOus
TpeyroabHUKOB. [I[pumMeHeHne mogo0us Mpy peleHNH MPAaKTUIECKUX 3a/1a4.

CaoiicTBa IoL@aaeld reoMeTpuueckux puryp. @opmyisl A IIOLWEAAN TPEYTOJIbHUKA,
napasuieaorpamMma, pomoa u tpaneunu. OTHOIIEHHE TIona el NoJ00HbIX (QUryp.

Brruncnenue miuomaaei TpeyroJbHIKOB M MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.



Teopema Iludaropa. [Ipumenenne Teopemsl Iludaropa npu pemeHnn MpaKTUIECKUX
3a1ad4.

CuHycC, KOCHHYC, TaHT€HC OCTPOro yIVia NPSMOYTOJIBHOTO TpeyrojibHHKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. TpuroHomerpudeckue GpyHkuuu yrioB B 30, 45 u 60°.

BrnimcanHble M IEHTpaIbHBIE YIJIbL, YIOJ MEXIY KacaTeJIbHOW U XOPAOU. YTJIbl MEXIY
XOpAaMd U CEKyllMMH. BrnmcaHHble M ONHWCAHHBIE YETBIPEXYTOJBHHUKU. B3aumHoe
pacnojoxeHue IByX okpyxkHocTeil. Kacanue okpyskHocteil. OOliue KacaTeabHble K JABYM
OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TanreHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIBI IPUBEICHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Pemenue
MIPAKTUYECKUX 33a/1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodne coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O MNpOU3BEACHUU OTPE3KOB XOpPZA, TEOPEMBI O IIPOU3BEAECHUU OTPE3KOB
CEKYILIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa (MOAyib) BEKTOPA, COHANPABICHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMy Hal
BeKTOpamu. PasimokeHue BeKTOpa MO JABYM HEKOJUIMHEApHbIM BekTopam. KoopauHatbl
BekTOpa. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHHUS IJIMH U YIJIOB.

JlekapTOBBl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUA INPSAMONM M OKPYKHOCTH B
KOOpAMHATAX, IEPECEUEHUE OKPYKHOCTEN U NPSAMBIX. METOI KOOPAUHAT U €ro PUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JiInHA OKpy>KHOCTH. ['pagycHas m paamaHHas mepa
yIJIa, BBIYHCIICHUE JUIMH OyT OKpyKHOCTeH. I1nomans kpyra, ceKkTopa, CerMeHra.

JIBWKEHUsT TUJIOCKOCTM M BHYTPEHHUE CHUMMETpuu Guryp (31eMeHTapHbIe
npeacrapiienus). [lapannensHbiii nepenoc. [loBopor.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA  YPOBHE OCHOBHOTI'O OBLIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOEHHUS MpOrpaMMbl ydeOHoOro kypca «I'eomerpus»
XapaKTEPU3YyHOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBJICHMEM HHTEpeca K IMPOILJIOMY M HACTOAIIEMY POCCUMCKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHSIM POCCHICKMX MAaT€éMaTUKOB M POCCUKCKOM
MaTE€MaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTHKEHUH B APYrMX HaykKax M
MPUKIAAHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH Tpa)xJIaHWHA U pealu3alldyd €ro Ipas,
MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUSI PA3IUYHBIX CTPYKTYP,
ABJICHHUM, MTPOLIETyp TPAKIAHCKOro 0o01ecTBa (Hanpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUI0O JTHYECKUX MpOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM
NOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTM MOPAJIBHO-3TUYECKUX IMPUHIUIOB B
NEATENbHOCTU YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUUYECKUX 3a7a4 MaTEMaTUYECKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro OOpa30BaHUSl Ha MPOTSKEHUU
BCEH JKM3HM Ui yCTIEUTHON NpOodeCCHOHANbHON IE€ATEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX
YMEHUM, OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOECHUEM HWHJMBHIYAJIbHOW TPACKTOPUHU
0o0pa3oBaHMsI W JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEN;

4) 3cTeTH4YecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K SMOILIMOHAIBHOMY U ICTETHUYECKOMY BOCHPUATHUIO MAaTEMaTUYECKUX
OOBEKTOB, 3ajay, pEUIeHWH, pacCy>KICHHH, YMEHHUI0O BHUAECTb MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHUEHTAIMEH B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YEJIOBEKa, MPHUPOABI W OOIIECTBAa, MOHMMAHUEM
MaTeMaTUYECKOM HayKd Kak c(epbl 4eIoBEYECKOM AEATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HAUUMOCTU IS  Pa3BUTHS LMBWIM3AIMU, OBJAJCHUEM SI3bIKOM MaTEMaTUKU U
MaTEMaTUYECKON KyJIbTYpPOHl KakK CpeJCTBOM MO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEHIIMMU
HaBBIKAMH HCCIIEJOBATENBCKOMN IEATEIbHOCTH;

6) ¢usuyeckoe BocnmuTaHMe, (OPMHUPOBAHME KYJBTYPbl 3A0POBbSI H
IMOIMOHAIBHOTO 0J1ArONOJyYHs:

FOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUS 37I0POBOTO 00pa3a KU3HM (340pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUI



U OTJIbIXA, peryJsipHas Qu3ndeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pediekcu,
IpU3HAHHEM CBOETO IPaBa Ha OMIMOKY M TAaKOTO )K€ MpaBa JIPYroro YeJIOBeKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM Ui pelieHus 3a/1a4d B 00J1acTH
COXPaHHOCTH OKpYXaroleld cpeipbl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCJIENCTBUA  JUII  OKPY’)KalIled Cpelbl, OCO3HaHMEM IJI00AJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U IyTeHl X pPelIeHHUs;

8) ajanTanus kK M3MEHSIOIUMCH YCJIOBUAM CONMAIBLHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJOBHUAX HEOMPEAECIEHHOCTH, MOBBIINICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AESITENbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y IpYyrux JIOAe, mpuoOpeTaTh B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOAUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYJIHUPOBATH
UJeH, TMOHATUSA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHCIE PaHEEC HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIMUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOINNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U
nencTBud, (OpMyJIMPOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jloruyeckue AeiCcTBUA:

*BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIy TNOHATUAMH, (OPMYJIHPOBATH OMPEACIICHUS ITOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIN NPHU3HAK KJIACCU(UKAIIUM, OCHOBAHMS ISl OOOOIICHUS W
CpPaBHEHUSI, KPUTEPHUH MTPOBOJIMMOIO aHAIN34;

eBOCTIPUHUMATh, (hOPMYJIMPOBATH U MIPEOOPA30BBIBATH CYXKJICHUS: YTBEPJIUTEIIbHBIC U
OTpHUIIaTeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

*BBISABJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTUBOPEYUS B
(dakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSX, MpeasiaraTh KPUTEPHUH JJIs BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEYU;

eJICJIATh BBIBOJBI C MCIIOJBb30BAHUEM 3aKOHOB JIOTWKHU, AEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3AKIIFOYECHUN, YMO3AKIIOUYEHUHN 110 AHAJIOTHH;

epazOupaTh JIOKA3aTEIbCTBA MATEMATHUYECKUX YyTBEPXKIECHUU (TMpsMbIE H  OT
MIPOTUBHOI0), MPOBOJAUTH CAMOCTOATENIBHO HECJIOXKHBIE JOKAa3aTeIbCTBA MATEMAaTHUUYECKUX
(akTOB, BBICTpaWBaTh AapPryMEHTAIlMI0, TPUBOAUTH TIPUMEPhl W  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS,



eBBIOMpATh CIOCO0 pemieHus y4eOHOM 3amaum (CpaBHUBATh HECKOJIHKO BapHAHTOB
perieHus, BBIOMpATh HanOoJiee TOAXOMSIIANA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBnle ucciieqoBarejbLCKHe 1eMCTBUSA:

eHCIIOJIH30BAaTh  BOMPOCHI  KAaK  MCCICAOBATCIBCKUNA  HHCTPYMEHT  IO3HAHUS,
(bopMyIUpPOBaTh BOMPOCHI, (DUKCUPYIOIIME MPOTHBOPEUUE, MPOOJIIEMY, CaMOCTOSATEIHHO
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMHpOBaATh THUIOTE3Y, APTYMEHTHPOBATH CBOIO
TIO3UIINIO, MHCHHUE;

e[IPOBOJMTH IO CaMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY HECIOXHBIA DKCIIEPHMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

¢CaMOCTOSITENIBHO  (hOpPMYTUPOBAaTh OOOOIIEHUS U  BBIBOABI IO  PeE3yJibTaTam
MPOBEAEHHOTO HAOMIONCHMS, HCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH TMOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O0O00OIICHUM;

e[IDOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE TIpollecca, a TakKe  BBIABUTATH
MIPEAOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndpopmanueii:

*BBISBJISITh HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIUU, JAHHBIX, HEOOXOIUMBIX
TUTSI peIICHUS 3314,

*BBIOMPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPIPETHPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS,

eBBIOMpATh (OpMy TpeAcTaBieHUs] WHDOpPMAIMM M WUIIOCTPUPOBATH peIIacMbIe
3aJlauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi 1 1X KOMOWHAIIUSIMU,

*OIIEHUBATh HAAEKHOCTh WHMOOPMAITUHU TT0 KPUTEPHAM, MPEIIOKEHHBIM YIUTEIIEM HITH
c(hOpMyYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

*BOCIIPUHUMATDH U (POPMYIIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMH U IECIISIMH
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMUCHMEHHBIX
TEeKCTaX, JaBaTh IOSCHECHHUS IO XOJy pEHICHUS 3a7avy, KOMMEHTHPOBATh TOJYyYCHHBIN
pe3yIIbTaT;

B X0/JI¢ OOCYKJEHHS 33aBaTh BOIIPOCHI 1O CYIECTBY 00CYk/1aeMOil TeMbI, MPOOIIEMBI,
perraeMoii 3a/1a4u, BEICKa3bIBaTh UJICH, HAIIEJICHHBIC HA MIOMCK PEIICHUS, COTIOCTABISTh CBOU
CYXKIEHUS C CYXACHUSIMH JIPYTUX YYaCTHUKOB JMajora, OOHApYKHBATh pPa3jU4He H
CXOJICTBO TIO3UITUH, B KOPPEKTHOU (hopme GOpMyTUpOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

TIPECTABIISITH PE3YJIbTAThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a1ad MPE3CHTANN |
0COOEHHOCTEN ayAUTOPUH;

*[IOHMMATh W UCIOJH30BaTh MPEUMYIIECTBA KOMAHAHONW M MHIWBUIYaTbHOW PabOTHI
NpU PEIICHUU YYEOHbIX MaTEMaTHUECKHX 3a7a4;

e[IPUHUMATBH 11€7Th COBMECTHOU IEATEIHOCTH, TUIAHUPOBATH OPTraHU3AIMIO0 COBMECTHOM
paboThI, pacrpenensaTh BUABI PabOT, JTOTOBapHUBATHCS, OOCYXIATh MPOIECC M PEe3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;



ey4aCTBOBaTh B TPYIMOBBIX Qopmax padoThl (00CyXkaeHus, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMbI U JPYTHE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JACUCTBUSL C OPYT'MMHU YiIEHAMH KOMAaH[bl, OLIEHWBAaTh KayecTBO CBOETO BKJIaga B OOLIMii
HPOIYKT 10 KPUTEPUSM, CPOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHUBepPCcaJIbHbIE YueOHbIe 1elCTBUSA

Camoopranusanms:

*CaMOCTOSITEJIBHO COCTaBJIATh IUJIAH, AJTOPUTM pELIEHUs 3ajaud (WM €ro 4YacTh),
BbIOMpaTh CIOCOO pelieHHs ¢ Y4ETOM MMEIOIIMXCS PpPEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BaPUAHTHI PEIICHHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHbIN HHTEJJIEKT:

*BJI3JIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa pelIeHus
MaTeMaTUYECKOM 3a/1a4Hu;

[IPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbh IIPH PELICHUU 3a]a4H, BHOCHUTH
KOPPEKTUBBI B JIESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJIEHHBIX OILIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

*OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIBbHOCTH IOCTABJICHHOM LIEJIU U YCIOBHUSM,
OOBSCHATh NMPUYMUHBI JOCTHKEHUS WM HEJOCTHKEHHS LM, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xonHiy oOydeHuss B 7 kJjacce oOydYarolUCs TOJYYUT CICIYIOIIME MPEIMETHBIC
pEe3yJIbTaTHI:

Pacnio3HaBaTh W3yudeHHBIE TeOMETpUYECKUE (UTYPHI, OMPEACNSITh WX B3aUMHOE
PacIojIoKeHUe, N300pakaTh T€OMETPUYECKUE (PUTYPHI, BBITIOJHATh YEPTEKHU IO YCIOBUIO
3ajaun. VI3MepsTh JTMHEHHbIE U yTJIOBbIe BEJIMUUHBI. PemiaTtes 3aj1aun Ha BHIYUCIICHUE JJTUH
OTPE3KOB M BEJIUYUH YTJIOB.

Henath rpyOyr0 OIIEHKY JWHEHWHBIX W YTJIOBBIX BEJIMYMH MPEAMETOB B peaTbHOU
KU3HH, Pa3MEPOB MPHUPOJAHBIX 00BEKTOB. Paznmnuare pasmepsl 3TUX OOBEKTOB IO MOPSAKY
BEJINYUHBI.

CTpouThb YyepTeKU K TeOMETPUUCCKUM 3aJ1auaM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIL30BaTh MPU3HAKUA U
CBOMCTBA pPaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JTOrUUECKUE PACCYKICHUS C UCTIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonb30oBaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTrojdbHUKA, B PEIICHUU
r€OMETPUYECKUX 3a/1au.



OmnpenensTh NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTe NapajuieIbHOCTh NPSIMBIX C MOMOIIbIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM MPAMOU JI0 TOUEK IPYTrOr MPSIMOM.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOINTh BBIYMCIEHUS W HAXOJWUTh YHCIOBbIE W OYKBEHHBbIE 3HAYEHHs YTIJOB B
F€OMETPUYECKUX 3aJa4aX C HCHOJB30BAHMEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOICTB yTJIOB, 00pa30BaHHBIX IPHU NEPECEUEHUH JABYX MapaliesIbHbIX
OPSIMBIX CEKyLIEH. Pemars npakTuyeckue 3aau Ha HaxX0KJICHUE YTIIOB.

Bnanerb NOHATHEM N€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPENENITh OUCCEKTPUCY
yIUIa ¥ CEPEIMHHBIN MEPIIEHANKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

@opMyJIMPOBATH ONPEIEICHNS] OKPYKHOCTH U KPYyTra, XOpAbl U AUAMETPa OKPYKHOCTH,
I10JIb30BAThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a4a4.

Biianers oHATHEM ONMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOIUTh €&
ueHtp. llomb3oBaThcsi (akTaMu O TOM, UYTO OHCCEKTPUCHI YTIOB TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IMEPIECHINKYISPHl K CTOPOHAM
TPEYTOJIbHHUKA IIEPECEKAOTCS B OHOU TOUKE.

Binaners mnoHATMEM KacaTelnbHOM K OKPYKHOCTH, IIOJIB30BATbCA TEOPEMOU O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOU U pauyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.

ITonp30BaThCAd NPOCTEUIIMMH T'E€OMETPUYECKHMMH HEPABEHCTBAMM, NOHUMATh HX
MMPAKTUYECKUA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IIOCTPOCHUS C IIOMOLIBIO LIUPKYJIS U JIMHEHKH.

K kxonny oOyueHuss B 8 kiiacce oOyyaromuiicsi MoJyduT CIEAYIOLIME MPEAMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUJbI YETBIPEXYTOJBHUKOB, UX JIEMEHTBI, MOJB30BATHCS HUX
CBOWCTBaMH IIPU PELIEHUN TEOMETPUUECKHX 3a7ad.

[IpuMeHsTh CBOMCTBA TOYKM IEpecedeHHss MeauaH TpeyrojbHUKa (IIeHTpa macc) B
pelIeHnn 3aaa4.

Brnaners moHsiITHEM CpEeNHEN JHMHUM TPEYTrOJIbHUKA W TpanelUuH, NPUMEHATh HX
CBOWCTBA IpU peLIeHUM TreoMerpuueckux 3anad. Ilosb3oBatbess Teopemon @aneca u
TEOPEMOM O MPOIMOPLUOHANBHBIX OTPE3KaX, MPUMEHATh HUX JISI PEIICHHUS NPAKTUYECKUX
3aaad.

[TpuMeHsTh MpU3HAKU MTOI00US TPEYTOJIBHUKOB B PELICHUH T€OMETPUUECKHX 3a/1au.

[Tonb3oBaTbes TeopeMoit Iludaropa ayig pemieHus reOMETPUUECKUX U MPAKTUYECKUX
3agad. CTpouTh MaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX 3a7adyax, CaMOCTOSITEIbHO
JenaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIME JJIMHBI.

Brnaners nmoHATHSAMH CHHYyCa, KOCMHYCAa M TaHI€HCA OCTPOrO yTIJjia IPSIMOYTOJBHOIO
TpeyroJbHUKA. [1071630BaThCSA 3TUMH NOHATUSAMM I PELIEHUS IPAKTUYECKUX 3a7a4.

Bbruncnate  (pazauuHbIMM - crioco0amMu)  IUIOWA@Ab TPEYrojdbHUKA M IJIOLIAAU
MHOTOYTOJIbHBIX (QUryp (IIOJIB3YySACh, TIZ€ HEOOXOAUMO, KaiubKyiasTopoM). IIpumeHsarts
ITIOJIyYECHHBIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.



Brnagets NMOHATHSAMU BIOUCAHHOTO M IIEHTPAJIBHOTO YIJIA, MCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, yriiax MEXAYy XopJaMy (CEeKyIIMMH) W yTiie MEXKIy KacaTelbHOW H
XOPAOi MPU PEIICHUU TEOMETPUUYECKUX 3a/1ay.

Brnagets moHATHEM  OMMCAHHOTO  YETBHIPEXYTOJIbHHWKA, MPUMEHSITh  CBOWCTBA
OTMCAHHOTO YETHIPEXYTOBHUKA TP PEIICHUU 3a]1a4.

[IpuMeHATH MOTy4YeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTh MAaTEMATHIECKUE MOJCIH IS
3a/lady peajbHOM KU3HM W MPOBOAUTH COOTBETCTBYIOUIME BBIYUCICHHS C NPUMEHEHUEM
010011 M1 TPUTOHOMETPHUH (TIOJIB3YACH, I/Ie HEOOXOUMO, KAIBKYJIITOPOM).

K koniy oOydenuss B 9 kijacce oOydYarouiuiicss MOJYyYUT CIEIYIONIUME MPEIMETHBIC
PE3yIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOJWTh C WX ITOMOIIBIO
pazNUYHbIE BJEMEHTHI MPSAMOYTOJIBHOTO TPEYrOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTOJIBbHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJISITOPA) AJIMHBI U YTIIbI 111 HETAOJUYHBIX
3HAYEHUMU.

[Tonp3oBaThess  QopMynamMu TPUBEACHWS W  OCHOBHBIM TPUTOHOMETPHYCCKUM
TOKIECTBOM JIJIs1 HAXOXKJICHHS COOTHOIIICHUI MEKTy TPUTOHOMETPHUYCCKUMHU BETUIMHAMM.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHMHYCOB [IJISi HAXOXIACHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTroJibHUKA («PEHICHUE TPEYroJbHUKOBY), MPUMEHSATh HUX IPU PEHICHUU
TeOMETPUUYECKUX 3a/1a4.

Brnagets moHATHAMH TpeoOpa3oBaHUS TOMOOMS, COOTBETCTBEHHBIX JJIEMCHTOB
nonoOHeIX ¢uryp. I[lonp3oBaTbcs CBONCTBaMHM TOIOOHS TMPOU3BOJIBHBIX (PUTYP, YMETh
BBIYHUCIIATH JUIMHBI U HAXOAUTH YIIIbI Y MOJ00HBIX uryp. [IpumensTs cBoiicTBa momoous B
MPaKTUYECKUX 3ajadax. YMETh NPUBOJUTH MPUMEPHI MOJOOHBIX (UTYP B OKpYKAIOLIEM
MUpE.

[Tonb30BaThCA TEOPEMaMU O MTPOU3BENCHUN OTPE3KOB XOP/I, O MPON3BEICHIUN OTPE3KOB
CEKYIIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUUECKUN M (PU3UUYECKHN CMBICT,
MIPUMEHATh UX B PCIICHUH TCOMETPUUYCCKUX M (HU3UYCCKUX 3aaad. [I[pUMEHsTh CKalspHOE
MIPOM3BEICHNE BEKTOPOB JIJISI HAXOXKICHUS JUTHH U YTJIOB.

[Tonp30BaThCSA METOAOM KOOPAWHAT HA IUIOCKOCTH, NPUMEHITh €T0 B PCIICHUH
r€OMETPUYECKUX U MPAKTUIECKUX 3a/1a4.

Brnanets mOHATHSMU TPaBUILHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IYyTd OKPY)KHOCTH W PpaJuaHHOW MeEphl yTIiia, YMETh BBIYHMCIATH IUIONIAJb KpPyra U €ro
gacTel. [[puMeHsITh MoTydeHHbIC YMEHHS B IPAKTHYECKUX 3a/1a9ax.

Haxonuth ocu (wim EHTPBI) cUMMETpUH (PUTYpP, MPUMEHSTh ABUKCHUS TIJIOCKOCTU B
MIPOCTENIINX CITyYasix.

[IpuMeHATh MOTy4YeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTH MATEMATHIECKUE MOJICIH IS
3a/lady peajbHOM KU3HU W MPOBOAUTH COOTBETCTBYIOUIME BBIYUCICHHS C NPUMEHEHUEM
oJ00MS U TPUTOHOMETPUYECKUX (PYHKINH (TTOIB3YACH, I1Ie HEOOXO0IUMO, KAIBKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jaesioB U TeM nu¢pposbIe
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NPOrpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
[Ipocreiiue reomerpuueckue GUrypsl u
1 I/I)I() cBoiictBa. U3me epHI/Ie FGOMC(I”)[ I/I}‘III;CKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 T 22 1
PEYTOTRHHEH https://m.edsoo.ru/7f415e2e
3 [TapautenpHbIe IpAMBIE, CyMMa YITI0B 14 1 bubnnorexa [HOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>KHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 bubnnorexa [HOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
I1 4 1
> oBTOpeHHE, 060beHHe Hai https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
1 4 12 1
STHPeXyTOTBIHEH https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopeMa o
2 MIPOIMOPLIMOHANIBHBIX OTPE3Kax, NOJ00HbIE 15 1 bubmmorexa [JOK
POTIOPIL P > 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomans. Haxoxaenue miomanein
3 Tpe ISOJ?I)HI/IKOB u f/IHoro FOJ‘?ITHII:IX ¢ur 14 1 bubmorexa LHOK
pey 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hayana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vbl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEXYTOIbHUKH. 13 1 bubnuorexa [IOK
KacarenbHbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bu6mmoreka [JOK
I 7 4 1
6 OBTOpeHHE, 060beHHe sHaHHi https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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 KIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 B 12 1
eKTopH https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH 9 1 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnnoreka [JOK
CUHyCOB. Pelienre TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
4 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6motreka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOIBHUKH. [[THA
5 05 YKHOCTH U TUIO ya b Kpyra 8 8 bubmmorexa [JOK
Py B sz pyra. https://m.edsoo.ru/7f41al2c
Brruncienue nmomaaei
bu6nmorexa LIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 7 9 bubnmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KJIACC
Koxn . .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/JIbHOM
TPOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
6 I'eomeTpust
Pacnio3HaBaTh H3y4YCHHBIE T€OMETPHUYECKHE (UTYpBI, OMPEAENATh HX B3aUMHOE
6.1 pacroyio’)keHue, M300pakaTh T'€OMETPUUYECKHE (QUTYpHI, BBHINOJHATH YEPTEKH I10
YCIIOBUIO 3a1ayd. M3MepsTh JIMHEHHbIE U YIVIOBBIE BEJIWYMHBI. Pemars 3amauu Ha
BBIYHCJICHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB
Jlenate TpyOyr0 OLIEHKY JIMHEWHBIX U YIJVIOBBIX BEJIMYMH IPEIMETOB B pEaJbHOMN
6.2 KHU3HHU, Pa3MEpPOB IPUPOAHBIX OOBEKTOB. Pa3nmuare pazMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTMUUHBI
6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/1adam
6.4 [lonb30BaTbcs MpU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, MCIIOJIb30BAaTh NMPU3HAKU U
' CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4
6.5 [IpoBOANTE JIOTMYECKHUE PACCYKICHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM
Ilosnp30BaTbCs MpPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
6.6 MeaHbl, TPOBEAEHHONW K TMIIOTEHY3€ MPSMOYTOJbHOTO TPEYTOJIbHUKA, B PELIEHUHN
r€OMETPUYECKHX 3a]1a4
Onpenensite MapaienbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
6.7 cekymas. OnpeaensaTs NapajieIbHOCTh MPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSTHUI
OT TOYEK OJHOU IPSAMOM 10 TOUEK IAPYTroM IPsIMOU
6.8 Pemrate 3a1aun Ha KieT4aToit Oymare
[IpoBOIUTH BBIUMCIEHUS W HAaXOAWTh UYUCIOBBbIE W OyKBEHHbIC 3HAUEHUS YIJIOB B
reOMETPUUYECKUX 3a7jayax C MCIOJIb30BAaHUEM CYMMBI YIJIOB TpPEYTOJIbHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOMCTB YIVIOB, OOpa3oBaHHBIX IpU MEPECEUCHUH JBYX
MapaJuIeNIbHBIX MPSAMBIX CEKyIlled. PemraTe mpakTHyecKkue 3aJaud Ha HaXO0XKJIECHUE
YTJIOB
6.10 Bnagers noHATHEM reOMETPUYECKOr0 MECTa TOUEK. YMETh ONpPeAesaTh OMCCEKTPUCY
' yria 1 CepeIMHHBIN NEPIEHINKYIISP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK
@dopMyIUpOBaTh ONpEAENieHUsT OKPYXKHOCTH U Kpyra, XOpAbl M JAUaMeTpa
6.11 OKpPYXHOCTH, IOJIb30BaTbCsl UX CBOMCTBAMU. YMETh NPUMEHATH 3THU CBOICTBA INpHU
pelIeHnH 3a1a4
Bragets MoHATHEM ONUCAaHHOW OKOJIO TPEYTOJIbBHUKA OKPY>KHOCTH, YMETh HaXOJUTh
6.12 e¢ uentp. [lomp3oBaTbes (pakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJbHHKA
' IIEPECEKAOTCSI B OJHOW TOYKE, U O TOM, 4YTO CEPEAMHHBIC IEPHCHAUKYISAPHI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCSA B OTHOM TOYKE
6.13 Brnagers mnoHATHEM KacaTelbHOW K OKPYXKHOCTH, II0JIb30BATbCA TEOPEMON O
' NEPIECHIUKYJISIPHOCTH KacaTENbHON U paguyca, MPOBEAEHHOTO K TOYKE KaCaHUs
6.14 Ilonp30BaThbcs MNPOCTEMIIMMHU T'€OMETPUUYECKMMHU HEPABEHCTBAMM, IOHUMAaThb HX

MPAKTUYECKUI CMBICIT




HpOBOI[I/ITB OCHOBHBIC TCOMCTPUUCCKHC TIOCTPOCHHA C TIOMOIINBKO HHUPKYJIA U

6.15 .
JTUHEUKH
8 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa3oBaTeJIbHOM
ngj;l::ir::o NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi
6 I'eomeTpus
6.1 PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTBI, II0JIb30BaThCS UX
' CBOWCTBaMM IIpH PELICHUH F'€OMETPUUECKUX 3a]a4
6.2 [IpumeHsTh CBOICTBA TOUKM IEpECEUEHMs] MEAMAH TPEyroibHHUKA (LEHTpa Macc) B
' pCILICHUY 32124
Bragers nossiTueM cpeAaHeW JIMHUM TPEYrojibHUKA M Tpaneuuu, HNPUMEHSTh HUX
6.3 CBOICTBA MpPHU pPELICHUH reomeTpuyeckux 3agad. [lonp3oBarbcs Teopemor Paneca u
' TEOpEeMOl O MpPONMOPLUOHANBHBIX OTpe3Kax, MPUMEHATh WX Uil peLIeHHs
NPaKTUYECKUX 3a/1a4
6.4 [IpumeHsTh NpU3HaKK 110100Ms TPEYTOJBHUKOB B PELICHUN T'€OMETPUUECKHX 3a]a4
[Tonme3oBarbes Teopemoit Iludaropa mms pemieHns TeOMETPHUECKUX U MPAKTHYECKIX
6.5 3ana4. CTpOUTh MaTeMaTUYECKYI0 MOJIEb B IPAKTUUECKUX 3a/ladaX, CaMOCTOSATEIbHO
JIENIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITTMHBI
6.6 Bragerh moHATUSMU CHHYCA, KOCMHYCa M TaHI€HCA OCTPOrO YIJIa MPsIMOYTOJbHOIO
' TpeyrojabHuKa. [101630BaThCS 3TUMHU MOHIATUAMM Ul PEILICHUS IPAKTUYECKUX 3a7a4
Boruncnate  (pa3nuyHBIMH - cllocOOamMH) IUIOIIA[b TPEYTroJbHUKA W  IJIOLIAAU
6.7 MHOTOYTOJIBHBIX (Uryp (M0sIb3ysiCh, TJ€ HE0OX0IUMO, KaJabKyJnaTopoM). [IpumeHsTs
IIOJTyYE€HHbIE YMEHMSI B IPAKTUYECKUX 3a1a4ax
Brnanerh MOHATHUSMU BNHMCAHHOTO U LEHTPAJIbHOIO YIJa, UCIOJIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX yTJax, yIilax MEeXAy XopJaaMu (CeKYLIMMM) U yIiie MeXAy KacaTelbHOU U
XOpAOH IIPU PELIEHUU T€OMETPUUECKHX 3aa
6.9 Biagerp 1NOHATHMEM  ONMCAHHOTO  YETHIPEXYTOJIBHMKA, IPUMEHATH CBOWCTBA
' ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEILIEHUH 3a4a4
[IpyMeHsTh MONTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCKUE MOJIENH
6.10 JUIsL 3a7ad  PEaJbHOM JKM3HM M IPOBOJAUTH COOTBETCTBYIOLIME BBIUMCIEHHS C
' OpUMEHEHHEM TMOoA0OHMs UM  TPUTOHOMETpHM  (TOJIb3YSACh, TI/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM)
9 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30oBaTe/IbHOM
HI;) Z:;I: :Ter::() NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
6 ['eomerpus
3HaTh TPUTOHOMETpPHYECKHE (YHKIIMHU OCTPBHIX YTIJIOB, HAXOAUTh C MX IOMOUIBIO
6.1 pa3IMyYHbIE IEMEHTHl NPSAMOYTOJBHOTO TPEYrOJbHUKA ((PEUIEHHE IPSIMOYTOJIbHBIX

TPEeyroJbHUKOBY»). Haxoauth (C HOMOIIbIO KalbKyNATOpa) AMUHBI W YIJIBl IS
HeTaOJUYHBIX 3HAYECHUIN




6.2

ITonp30BaThCs (I)OPMy.HaMI/I NpuUBCACHUA U OCHOBHBIM TPHUTIOHOMCTPHUYCCKUM
TOXACCTBOM  OJId HAXOXKIACHHA COOTHOIICHHH MCXKAY TPUTOHOMECTPUYCCKUMU
BCJIIMYNHaAMU

6.3

6.4

Hcnonp3oBath TEOpeMbl CHUHYCOB W KOCHUHYCOB IS HAXOXJICHUSA PA3TUUYHBIX
3JIEMEHTOB TPEYTroJbHUKA («pEIIeHHE TPEYTOJbHUKOBY ), IPUMEHATh UX MPU PEUICHUH
FeOMETPUUECKUX 3a7a4

Bnagers mnoHsATHSAMH 1peoOpa3zoBaHMA 1MOA00MS, COOTBETCTBEHHBIX JIIEMEHTOB
nonooubIx ¢uryp. Ilonp3oBaThcsi cBONHCTBAMU MOAOOMS MPOU3BOJIBHBIX QUTYP, YMETh
BBIUMCIIATH JUIMHBI U HAXOAUTh YIibl y MoaoOHbIX ¢uryp. Ilpumensars cBoiicTBa
noo0ust B MPAKTHUECKUX 3aj7adax. ¥YMETh MPUBOJIUTEH MPUMEPHI MOAOOHBIX GUTYD B
OKpYXaloIleM MUpe

6.5

[Tonms30BaThcss TEOpeMaMH O MPOU3BEJACHUHM OTPE3KOB XOpA, O MPOU3BEICHHUU
OTpPE3KOB CEKYILHUX, O KBaJ[paTe KacaTelbHOM

6.6

[lonb3oBaTbcsi BEKTOpaMH, MOHUMAaThb HUX T€OMETPUYECKHH U (PU3MUECKUH CMBICI,
NPUMEHATh WX B PEIICHHH TE€OMETPHUYECKMX M (U3NYEeCKHUX 3amad. llpumeHsTs
CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB JIJIsl HAXOXKIEHUS JAJIMH U YIJIOB

6.7

ITonp30BaThCs MCTOJAOM KOOpAWHAT Ha INNIOCKOCTH, IPUMCHATH C€ro B PCIICHUU
TCOMECTPHUICCKUX W ITPAKTUYCCKUX 3a1a4

6.8

Bnazers NOHATMAMU NPaBWIBHOIO MHOIOYIOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
JyTH OKPY’KHOCTH M PaJUaHHOM MEpHhI yIJla, YMETh BBIYMCIATH IUIOLIAAb Kpyra U €ro
yacted. [IpuMeHsATh nosyueHHbIe yMEHMS B IPAKTUYECKUX 3a/1adax

6.9

HaxomuTe ocu miaM 1EeHTpbl CUMMETPUU (QUTYp, IPUMEHATH JBUKEHHS TUIOCKOCTH B
MIPOCTEUIINX CITydasix

6.10

[IpuMeHsTh MONyYeHHBIE 3HAHHUS HA TPAKTHKE — CTPOUTH MATEMaTHUECKHE MOJEIH
JUIA  3a7]ad  PeaNbHOM JKU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C
OpUMEHEHHEM TM0J00us W TPUTOHOMETPUUYECKUX (QYHKUMH (MONb3ysACh, Tl
HE00X0/IMMO, KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 I'eomerpus
Havanpnbie nossitust reomerpuu. Touka, mpsimasi, OTpe3OK, Jyd. Yroia. Bunel yrios.
6.1 BeprukanpHsle U cMexHble Yrubl. buccekrpuca yrna. JlomaHas, MHOIOYTOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD IPSMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeETpuu. [Ipumepsl cumMmMeTpun
' B OKPY’KaIOIIeM MHpe
6.3 OcCHOBHbBIE IOCTPOEHHUS C IIOMOLIBIO IUPKYJIS U JTUHeWkH. TpeyroasHuk. BeicoTa, Mmennana,
OuccekTpuca, UX CBOicTBa
6.4 PaBHOOe1peHHBIN 1 pAaBHOCTOPOHHUH TpeyroyibHUKHU. HepaBeHCTBO TpeyronbHUKa
6.5 CpoiicTBa M TpU3HAKW paBHOOEIPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJHHUKOB
6.6 CpoiicTBa W NpU3HAKM MapauieNbHbIX NpsMbIX. CymMMa yrioB TpeyrojibHuUKa. BHemiHue
' YIJIbl TPEYTOJIbHUKA
[IpsiMoyronbHbIil  TpeyroiabHUK. CBOWCTBO MeEIMAaHbl MPSMOYTOJBHOTO TPEYTOJIbHUKA,
6.7 MpOBEAEHHOW K TrunoTeHy3e. [Ipu3Haku paBeHCTBAa MPSAMOYIOJbHBIX TPEYTrOJIbHUKOB.
[IpssMOyTObHBIN TPEYTOJIBHUK € YoM B 30°
HepaBeHcTBa B reoMeTpHuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
6.8 Teopema o OoinblieM yriae W OOJbIIEH CTOpOHE TpeyroibHuKa. [lepneHmukymsap u
HAaKJIOHHAA
6.9 I'eomerpuueckoe MecTo TOYEK. buccekTpuca yria M CEpeAuHHBbIM NEPHEHAMKYISp K
' OTPE3KY KaK Fr€OMETPUYECKHE MECTA TOUEK
6.10 Okpy’XHOCTb W Kpyr, XOpJa W JuaMeTp, HMX CBoicTBa. B3anmHOe pacmnosoxeHue
' OKpYXHOCTH U npsiMoii. KacarenbHast 1 cexyIas K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIUCAHHAs B yrojl. BnucaHHas v onucaHHas OKPYKHOCTH TPEyTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUS
6 I'eomeTpus
6.1 YersipéxyroapHuku. [lapannenorpamMm, ero npu3sHaky U CBOMCTBa
6.2 [TpstmoyTonbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA
6.3 Tpaneuus, paBHoOOKas Tparneiusi, € CBONCTBa U Mpu3Haku. [IpsMoyronbHas Tpanenus
6.4 Meron ynsoeHus menuanbl. llenTpanbHas cummerpus. Teopema @aneca u TeopeMa o
' IPOMOPIIMOHATBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHHuKa
6.6 [TogoGue TpeyroapHukoB, kKodhduiuent mogodus. IlpuszHaku mogoOus TPEyroJbHUKOB.
' [TpuMeHeHne oJ00MS TPU PELLICHUH IPAKTUYECKUX 3a/1a4
6.7 DopMyIIBI TS TUIOIIAM TPEYTONBHUKA, TTapaJiesiorpaMma, poMoa 1 Tparennn
6.8 CgoiicTBa miomazael reomerpuueckux ¢puryp. OTHOIIEHHUE IIIO0MIAAeH MOJ0OHBIX pUryp




6.9 Brruncnenue miomnianeil TpeyroJibHUKOB 1 MHOTOYTOJIFHUKOB Ha KJIETYaToi Oymare
6.10 Teopema [Tudaropa. [Ilpumenenune reopemsl [Iudaropa npu perneHnn MPaKTUYECKUX 3a71a4
6.11 CuHyC, KOCHMHYC, TaHI€HC OCTPOrO YIJIa HIpPSIMOYTOJIBHOI'O TpeyronbHUKa. OCHOBHOE
' TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue GyHkmuu yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpaJbHBIE YIUIBI, YIOJl MEXIY KacaTeIbHOM M XOpAOW. YTIIBI MEXKIY
' XOpJaMH U CEKYLUMHU
6.13 BnucanHble U onMCaHHbBIE YETBIPEXYTOIBHUKU
6.14 B3anMHoe pacronoxkeHue JByX OKpykHoctei. Kacanme oxpyxkHocTeil.  OOmue
' KacaTeJbHbIE K AIBYM OKPYXHOCTSM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 Cunyc, xocunyc, TaureHc yriaos oT 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEACHUS
6.2 Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PelieHne npakTuyeckux
' 3aJ1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB
6.3 ITpeoOpaszoBanue nogpobus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 Hpou3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIIUX,
' TeopeMa O KBaJlpaTe KacaTeJIbHOU
Bektop, panuHa (MOAyJb) BEKTOpa, COHANpABICHHBIE BEKTOPbI, MPOTHUBOIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUU Haj
BeKTOpaMH. Pa3iioskeHne BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunatsl Bektopa. CkansipHOe MPOU3BEICHHE BEKTOPOB, MPUMEHEHUE AJIsi HaXOXKIACHUS
' JUTUH | yTJIOB
6.7 JlexkapToBbl KOOPAMHATHI HA MJIOCKOCTU. YPAaBHEHMSI MPSMOM M OKPY>KHOCTH B KOOpAMHATAX,
' IIepeceYeHNE OKPYKHOCTEN U NPSIMBIX. MeTOl KOOPAMHAT U €r0 IPUMEHEHHE
6.8 [TpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIUMCIEHUE JUIMH AYT OKPYKHOCTEH
6.10 [Inomane kpyra, ceKkTopa, cermMmeHTa
6.11 JIBU>KeHUs TJIOCKOCTH W BHYTPEHHHE CUMMETpUM (Uryp (3JIeMeHTapHbIE MPEICTaBICHUS).

[TapamnensHblil nepenoc. IToBopor



IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
MPOBEPAEMOro 00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUS HA OCHOBE
TpedoOBaHMSI orocC

YMeHHe onepupoBaTh IMOHATUSIMHU: MHOXECTBO, IOJMHOXXECTBO, ONEpALMU HaJ
MHO>KECTBaMHU; YMEHHUE OINEpUpOBaTh MOHITUSIMU: Tpad, CBs3HBIM Tpad, IepeBo,

1 LIUKJ, TNPUMEHSITh WX NpPU PEUICHUH 3a]a4; yMEHHE HCIOIb30BaTh rpaduyeckoe
IIPE/ICTABICHUE MHOXECTB JJIi ONMCAHMS PEaJbHBbIX IPOLIECCOB M SBICHUM, NpU
peleHNH 331249 U3 APYTHX YIEOHBIX TPEIMETOB

YMeHue  onepupoBaThb  MOHSATHUSMU: ompenielieHue,  akcuoMa,  Teopema,
JIOKA3aTelIbCTBO; YMEHHME paCllO3HABaTh HWCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHHMS M OTPHUIIAHUS
BBICKA3bIBaHUH

YMeHnue onepupoBaTh NOHATUAMHU: HATypaJbHOE YUCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JEJIMMOCTb HaTyPaJIbHBIX YMCEJl, IPU3HAKU JEIIMMOCTH, LIE€JI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHAS IpO0b M JeCATHYHAs APOOb, CTAHAAPTHBIN BU YUCIIA, PAlMOHAIBHOE

3 YHCII0, MPPAUOHAIBHOE YHCIO, apU(PMETHYECKH KBaIpaTHBIA KOPEHb, yMEHUE
BBINIOJHATh JCWCTBHS C 4YHCIIaMH, CpaBHMBAaTb M  YIOPSAJOYMBATH 4MCIIA,
IIPECTABIIATh YUCIIa HA KOOPJUHATHOM INPSAMOM, OKPYIJIATH UUCIA; YMEHHE AENaTh
MPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN

YMeHue oneprupoBaTh NOHATUSIMHU: CTENIEHB C IIENIBIM MOKa3aTeneM, apuMeTHdecKuit
KBaJIpaTHBIA KOpEHb, MHOTOYJIEH, anre0panyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypalbHOM CTENEHU OOJbIlE €IWHUIbI; YMEHHE BBIIOJIHATh PAacdEThl 1O
dbopmynam, mpeoOpa3oBaHHs IENBIX, APOOHO-pAllMOHATIBHBIX BBIPAKEHUN U
BBIPOKEHUI C KOPHSMH, Pa3lioKeHHE MHOTOUYJIeHAa Ha MHOXXHUTEIH, B TOM YHCIE C
UCIOJIb30BaHHuEM (OPMYIT Pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMBI M Pa3HOCTH

YMeHHe OonepupoBaTh IOHATUAMHU: YHUCIOBOE DPABEHCTBO, YPAaBHEHUE C OJIHOH
[IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE peIlaTh
JUHEIHbIE U KBaJpaTHbIE YPaBHEHMs, POOHO-paIlMOHATIbHbIE YPAaBHEHUS C OJHOU
IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YpaBHEHWH, JIMHEWHBbIE HEPABEHCTBA U HX
CHCTEMBI, KBaJIpaTHbIE U JAPOOHO-PALlMOHATIbHbIE HEPABEHCTBA C OJJHOM MEePEeMEHHOMH,
B TOM 4YHCJIE IPHU PELICHUH 3aa4 U3 APYTUX NPEIMETOB U MPAKTUYECKUX 3a1ady;
YMEHHE HCIIOIb30BATh KOOPAMHATHYIO NPSIMYK) M KOOPJAWHATHYIO IIJIOCKOCTH IS
M300paKeHUs pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (YHKIMA, TpaduK (QyHKIUH, HYIH QYHKIHH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA, TPOMEXKYTKH BO3pACTaHUs, YOBIBAaHHS, HAHOOJbIIICe
¥ HauMEHbIIee 3HAYeHUS (QYHKIUH; yMEHHE OIEpHUpOBAaTh HOHATHUAMH: IpsMast
MPONOPIMOHANIBHOCTh, JIMHEHHAs (YHKUWSA, KBaapaTudHas QyHKUus, oOparHas
MPONOPIMOHATIBHOCTh, Mapadosna, runepboia; yMeHue CTpOUTh rpaduku QyHKITHIA,
UCTIONIB30BaTh TPAaUKH ISl OIPEIEIECHHsI CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, IS
pemieHusl 3aad M3 JAPYTHX YYEeOHBIX MNPEAMETOB W PEaTbHOW JKU3HH; YMEHHE
BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEXy BETMUYMHAMU

7 YMeHue omnepupoBaTh TMOHATHUSAMU: TOCIEAOBATEIbHOCTh, apupMeTHUecKas |




reOMETpUYECKast IIPOTPECCUU; yMeHue UCIIOJIb30BaTh CBOMCTBA
MOCJIeI0BAaTeIbHOCTEH, (POPMYIIBI CyMMBI M OOILIEro wWieHa MpH peIleHHH 3aj1ad, B
TOM YMCJII€ 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB U pealbHON XKU3HU

YMeHue pemath 3a7a4d pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLIEHTHI, JOJU U YaCTH,
IBUKEHHE, paboTy, LIeHy TOBAPOB U CTOUMOCTH MOKYTIOK U YCIIYT, HAJIOTH, 3aJ]a4l U3
o0JacTd ympaBlIeHUs JTUYHBIMH M CEeMEHHBIMU (pUHAHCAMU); YMEHHE COCTaBIIATH
BBIPKCHHUS, YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI M0 YCJIOBHIO 33/1a4H, UCCIIEI0BAThH
MOJIy9€HHOE PEIICHNE U OIEHUBATH MPABIOTIOJO0HOCTh MOyYEHHBIX PE3YIbTaTOB

VYMeHue onepupoBaTh NOHATHAMM: (UTYypa, TOUKA, OTPE3OK, MpsMas, JIyd, JIOMaHas,
yroj, MHOTOYTOJIbHUK, TpPEYrOJbHUK, pPABHOOEAPEHHBIH U PaBHOCTOPOHHUI
TPEYTrOJbHUKH, MPSIMOYTOJbHBIA TPEYrOJIbHUK, MeJHaHa, OMCCEKTpHCa U BBICOTA
TPEYroJIbHUKA, YEThIPEXYTOJbHHUK, MapajulesorpamMMm, poM0O, HPSMOYIOJIbHUK,
KBaJpaT, Tpameuus; OKPYXXHOCTb, KpyI, KacarelbHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHBIMU (pUTYypaMu; yMEHHE pelmaTh 3aJadd, B TOM YHCJIE U3
ITIOBCEJTHEBHOW XKW3HM, Ha HAaXOXKJEHHE I€OMETPUYECKUX BEJINYUH C NPUMEHEHUEM
U3YyYEHHBIX CBOMCTB (uUryp u GpakTon

10

YMeHue ornepupoBaTh MOHITHAMHU: PAaBEHCTBO (HUTYp, PAaBEHCTBO TPEYTOJbHUKOB;
[apaJUIeIbHOCTh U MEPIEHAUKYJIAPHOCTh IMPAMBIX, YIOJ MEXKIY IPSAMBIMU,
NEepPIEHANKYIIp, HAKIOHHAs, MPOEKIUs, mojo0ue Guryp, nNoJo0HbIe TPEYrOIbHUKH,
CUMMETPHUSI OTHOCUTEJIBHO TOYKM M IIPSIMOM; yMEHHE paclo3HaBaTb DPABEHCTBO,
CUMMETPHIO U 1OA00HE (PUryp, MapajieIbHOCTh U NMEPIEHAUKYISIPHOCTh NPSIMBIX B
OKPY’KaroIlleM MHUpe

11

YMeHue onepupoBaTh NOHATUAMU: JJIMHA, PACCTOSHUE, YTOJl (BEIMYMHA YTIIa, CHHYC
1 KOCHUHYC yTJia TPEYyroJIbHUKA), TUIOIIA/(b; YMEHHE OLICHUBATh pa3Mephl IPEAMETOB U
O0OBEKTOB B OKpPYKAIOLIEM MHUpE; YMEHHE NPUMEHATHh (OpMyJbl MEpUMETpa U
IUIOIIAJ MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHM M IUIOIIAAM Kpyra, oObema
MIPSIMOYTOJIBHOTO  MMApaJUIECNCNUIIeIa; YMEHUE IPUMEHATh IPU3HAKKM PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TpeyrojpHuKa, TeopeMmy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOILIEHUS AJIs1 BBIUMCIICHUS JUIMH, PACCTOSIHUM, II0Manen

12

13

YMmenue wn3zo0paxaTh IUIOCKME GUIYpbl M UX KOMOWHALUMU, MPOCTPAHCTBEHHBIE
Gurypsl OT pyku, ¢ MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY MJIM CHMBOJIBHOMY OIMCaHUIO

YMeHue onepupoBaTh  IMOHATUSAMM: IIPAMOYTOJbHAs  CUCTEMA  KOOPJWHAT;
KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHHUE BEKTOPA HA YUCIIO,
CKAIIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHME HUCIIOIb30BAaTh BEKTOPBI U KOOPAUHATHI
JUIS TIPE/ICTABICHUS JaHHBIX W PELIeHUs 3ajad, B TOM YHUCIIEe U3 JIPYrHuX y4eOHBIX
MIPEAMETOB U PEaIbHOMN KU3HU

14

YMeHue onepupoBath MOHATUSMU: CTOJIOMKOBBIE M KPYTrOBbIE IHAarpaMMbl, TaOIHUIIbL,
cpenHee apupMeTHUEeCcKoe, MeuaHa, HauboJbIlllee U HauMEeHbIIee 3HAUYEHUs!, pa3Max
YHUCIOBOTO HaOopa; yMEHHE U3BJIEKaTh, WHTEPHPETUPOBATh M INPEoOpPa3OBBIBATH
uH(OpMAIIHIO, TPEJCTABICHHYI0 B TaOMUIaX M Ha JIuarpamMmax, OTPaKaIOIIyIO
CBOMCTBA U XapaKTEPUCTUKH PEaJIbHBIX IPOLIECCOB U SBJICHUN; YMEHHE PacllO3HABATh
VM3MEHYMBBIE BEJIMUMHBI B OKPYKAOIIEM MHUPE

15

YMeHune omnepupoBaTh MOHATHSAMHU: CIyYalWHBIA OMBIT (CIyYalHBIA SKCIIEPUMEHT),
AJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIM WMCXOJ) CIyYalHOTO OMbITa, CIydaiHOe
COGBITI/IG, BCPOATHOCTDH CO6I:ITPI$I; YMCHHUC HaXOAUTh BCPOIATHOCTH CHy‘I&fIHBIX
COGBITPIIZ B OIIbITaX € PAaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU COGBITI/ISIMI/I; YMCHUC




16

pemaTh 3aJaud METOJJOM OPTaHM30BAHHOTO Mepedopa M ¢ UCIOIb30BaHUEM IMpaBHUIIa
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH U SBICHUH,
IIOHUMaTh pOJIb IPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B
OKpY’KalolleM MHpE U B >KU3HM; 3HAKOMCTBO C IIOHSATHEM HE3aBUCHMBIX COOBITHIA;
3HaKOMCTBO C 3aKOHOM OOJIBIITNX YHCEIN U €TO POJIbIO B MACCOBBIX SBJICHHSIX

VYMmeHue BbIOMpAaTh NOAXOASIIMM M3YYEHHBIM MeTOJ M pEUIeHUs 3ajadu,
IIPUBOAUTH IPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE MU KU3HHU,
pacro3HaBaTh IPOSBICHHE 3aKOHOB MAaTeMaTUKM B HCKYCCTBE, OIIMCHIBATh
OTJENIbHBIE BBINAIOIIUECS PE3YJbTaThl, MOJYYEHHBIE B XOJE€ Pa3BUTHS MAaTEMAaTUKU
KAaK HayKH, NPUBOJWUTH IPUMEPbl MATEMAaTUYECKUX OTKPBITUH M HUX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUH
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e Maremaruka. ['eomerpusi: 7 - 9-e kiacchl: 0a30BbIi ypOBEHb: YUeOHUK; 14-¢ u3gaHue,
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B. ®@., I'nazkos O. A. u np. U3narensctBo: M.: [IpocBemenue, 2022
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B. ®@., I'nazkos O. A. u np. U3narensctBo: M.: IIpocBemenue, 2022
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e AtanacsH. ['eomeTpus 7ki1. Metoauueckue pekomeHnaanuu. Arop: Atanacss JI. C.,
byrty3oB B. @., I'nazkos 0. A. u ap. U3narensctBo: M.: [IpocBemenue, 2019
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yacTsax. M.A. BoukeBuy, @.A. Usnes, N.B. fAmenko N3narensctBo: M.: [IpocBernieHue
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