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MHOACHUTEJIbBHASA 3AIIUCKA

['eomeTpusa Kak OJMH M3 OCHOBHBIX Pa3/CiIOB IIKOJIBHONW MaT€MaTUKH, UMEIOIIHNI
CBOEH I1IeNblI0 00€CTeunTh M3y4YeHHE CBOWCTB M pa3MepoB (Uryp, Mx OTHOIIECHUN U
B3aMHOE PACIIOJIOKEHUE, ONUPACTCS Ha JOTHYECKYI, JIOKA3aTEIbHYIO JIMHUIO.
[lenHOCTh UW3y4YeHUS] TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUSA
3aKII0YaeTCs B TOM, YTO OOYyYaloIMICS YYUTCS TPOBOJUTH JIOKa3aTelIbHbIE
pacCyXJeHHs, CTPOUTh JIOTUYECKHUE YMO3AKJIIOYCHHS, JIOKa3blBaThb HUCTHHHBIE
YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIMYaTh CBOWCTBAa OT TMPU3HAKOB, (QOPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

Bropoii 1enb0 HU3ydeHUs] TEOMETPUU SBJSETCS HMCIOJIb30BAaHME €€ Kak
WHCTPYMEHTAa MpPH PEIICHUH KAaK MaTEeMAaTHYEeCKHX, TaK M IMPAKTUYECKUX 3a/ady,
BCTpPEYAIOIIMUXCS B peajbHOW >ku3HU. OOyyaroluics JOJKEH HAyYUThCS OIpeneIuTh
T€OMETPUUECKYI0 (UTYpy, OMHUCATh CJIOBAMHM JAHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH
MJIOIIA/Ib 3€MEJIbHOTO YYacTKa, PacCuuTaTh HEOOXOAMMYIO IJUHY OINTOBOJOKOHHOTO
kabenss wiu TpeOyeMmble pa3Mepbl rapaxa Uisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIUTENIbHAS JMHUS B U3y4YeHUM TreomeTpuu. llpum pemennn 3amau
MPAKTHYECKOT0 XapakTepa OOydYaromuics yYUTCS CTPOUTHh MAaTeMAaTHYECKHUE MOJICTU
pEeaNbHBIX KU3HEHHBIX CUTYyalllil, MPOBOJUTH BBIYMCIICHUS U OLICHUBATH aJC€KBATHOCTH
MOJYYEHHOTO pe3yJibTaTa.

KpaitHe BaxxHO mMOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMH  YUEeOHBIMU
npeIMeTaMu, MOTHBHPOBATh HCIOJIb30BAaTh OMPENEICHHUs] TeOMETPUYECKUX GUryp H
HOHSITHM, TEMOHCTPUPOBATh NPUMEHEHHE TMONYYEHHBIX YMEHHUH B (DU3MKE U TEXHUKE.
Oty cBsA3M Haumbojee sApKO BUAHBI B TeMax «Bektopw», «Tpuronomerpuueckue
COOTHOILIEHU», «Metoa koopauHaT» U «Teopema [ludaropay.

VYuyeOubiii kypc «l'eomeTpus» BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3iesibl
conepkanus: «['eomerpuueckue GUrypsl 1 UX CBOMCTBaY, «VI3MepeHne reoMeTpuuecKux
BEIIMYUH», «JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH», «Bektopey, «/[BrkeHus
iockocTuy, «IIpeobpazoBanus mogo0us».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68
gacoB (2 yaca B Hejaelno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEJI0).

COILEPKAHUE OBYYEHUSA
7 KIIACC

HauanpHble monstTuss reomerpun. Touka, mpsiMasi, OTpe3OK, Jyd. Yroi. Bujubl
yIi0B. BepTukanbHble 1 cMexHbIE YIIibl. buccekrpuca yria. JlIoMaHasi, MHOTOyTrOJIbHUK.
[TapanienbHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOHCTBa OCEBOM cuMMeTpuu. IIpumepsr
CUMMETPHUU B OKPY>KalOLIEM MUpE.

OCHOBHBIE MTOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEWKU. TpeyroiabHuk. Beicora,
MeJraHa, OMCCEKTpHUca, X CBOMCTBA.

PaBHOOEIpEeHHBIN U PAaBHOCTOPOHHUN TPEeYrolbHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa M TpHU3HAKU PaBHOOEIPEHHOTO TpeyrojbHKUKA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NpHU3HAKU NapalieabHbIX NOpsMbIXx. CyMma YrjoB TpEyroibHUKA.
Bueninue yriasl TpeyroiabHUKa.



[IpsmoyronpHelii  TpeyronbHUK.  CBOWCTBO  MeQUaHbl  MPSAMOYTOJIBHOTO
TPEYroJbHUKA, NPOBEAEHHOW K rumoteHyse. IIpu3Haku paBeHCTBA MNPSMOYTOJBHBIX
TPEYTONILHUKOB. [IpsIMOYTroJIbHBIN TPEYTOIBHUK € yIJIOM B 30°.

HepaBencTBa B reoMerpuu: HEpaBEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopemMa ©O OojblieM yrie u Oosbllied CTOPOHE TPEyrojbHUKA.
[leprieHIUKYIAp U HAKIIOHHAS.

I'eomerprueckoe mecTo To4yek. buccekrprca yriia U cepeIMHHBINA MEPIICHINUKYJIISP
K OTpE3Ky KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJa U AUaMeTp, UX CBOWCTBA. B3anmmHOe pacronoxxeHne
OKpY’)KHOCTH UM mnpsMon. KacarempHas W cekymas K OKPYKHOCTH. OKpyXKHOCTB,
BIMCaHHad B yroji. BrnimcanHas v onucaHHasi OKpY>KHOCTH TPEyTOJbHUKA.

8 KIIACC

UYetplpéxyronbHuku. IlapamrenorpamMM, e€ro mnpu3Haku W CBOMCTBA. YacTHbIe
ClIy4yau MapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpanenus, €€ cBoicTBa U Npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenus wenuassl. lleHTpanbHas cummetpus. Teopema @Paneca u
TeopeMa O MPONOPLHUOHAIBHBIX OTPE3KaxX.

Cpeanue TUHUM TpeyTroibHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHuKa.

[TogoOue TtpeyrombHukoB, KodduiueHnt mnomodus. I[lpusHaku momoOUs
TpeyrojdbHUKOB. [IpuMeHeHne nogo0ust mpu pelieH NPakKTUYECKUX 3ajau.

CpoiicTBa miomajaei reomerpuueckux ¢uryp. DopMynbl A8 [JIOLIATA
TPEyroJlbHUKa, MapajenorpaMma, pomba u Tpaneuuu. OTHoLIEHUE IUIoLIanei
Mo00HBIX puryp.

Berunciienne 1uiomaneid TPEeyroJabHUKOB M MHOIOYTOJIBHMKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOro yria MNpSAMOYTOJBHOIO TpPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHoMmerpuuyeckue (yHKIMHU YIJIOB B
30, 45 n 60°.

BnvcaHHble M LEHTPAIBHBIE YTJIBL, YIOJl MEXIYy KacaTeJIbHOM M XOpAOH. YTIIbI
MEXly XOpJIaMH U CEKyLIUMU. BIIMcaHHbIe U ONMCaHHBIE YETBIPEXYTOJIbHUKN. B3aumHuoe
pacrionioxkeHue IByX OKpyxHocteil. Kacanue okpykHocredl. OOmue KacaTelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX11ecTBO. DOpMYJIBI IPUBEACHUS.

Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. Permenne
MIPaKTUYECKUX 3a/1au C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogodus. [1ogobne cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HmpoU3BEACHUN OTPE3KOB XOpJI, TECOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYIIIHMX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOIyJb) BEKTOpPA, COHAINPABIEHHBIE BEKTOPBI, IPOTHUBOIOJI0XKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluU
HajJ BekTopaMmH. PasnoxkeHue BEKTOpa MO JBYM HEKOJUJIMHEAPHBIM BEKTOpaM.
Koopaunatel Bekropa. CkansipHOE€ NpPOU3BEACHHE BEKTOPOB, IPUMEHEHHUE s
HaXO0XAECHUS JUIMH U YIJIOB.



JlekapToBbl KOOpPAMHATBHI HAa IIOCKOCTH. YPaBHEHMS IPSMOHW U OKPYKHOCTH B
KOOpJHMHATAX, IIEPECEYEHNE OKPY)KHOCTEM W MpsAMBIX. MeTox KoopAaMHAT U €ro
IIPUMEHEHHE.

[IpaBriibHBIE MHOTrOYroJIbHMKH. JInvHaA OKpy:XHOCTH. ['pamycHas u paanaHHas
Mepa yTiia, BBIYMCICHUE JUIMH OyT OKpykHOCcTel. [limomans kpyra, ceKTopa, CEerMeHTa.

JIBUKEHUST IUIOCKOCTH UM BHYTPEHHUE CHUMMETpUd (uryp (3reMeHTapHble
npenacrasnenus). [lapannensubiil nepenoc. [1oBoporT.

INJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yueOHoro Kypca «I'eomeTrpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTH4eckoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEpeca K IPOLIJIOMY M HACTOAILIEMY POCCHHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHUWEM K JOCTHMKEHUSM POCCUMCKHX MAaTEMaTUKOB U POCCHMCKOMN
MaTeMaTU4EeCKOM IIKOJBI, K HCIOJB30BAHUIO JTHUX JOCTIXKEHUN B JAPYTMX HayKax M
MPUKIaIHBIX chepax;

2) rpakaaHCcKoOe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S13aHHOCTEH I'paKIaHUHA U peaju3alliu ero mnpas,
MpEe/ICTaBIEHUEM O MaTEeMaTHYEeCKMX OCHOBax (YHKUMOHUPOBAHUSA  PA3IUYHBIX
CTPYKTYp, SBJICHUH, IpoLelyp IPakIaHCKOro o0IecTBa (HalpuMep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXAEHHUIO JTHUECKUX MpOoOJIEM, CBSI3aHHBIX C IPAKTHYECKUM
IPUMEHEHUEM JIOCTH)KEHMM HAayKH, OCO3HAaHHEM Ba)KHOCTH MOPAJIbHO-3TUYECKHUX
IPUHLIMIIOB B JEATENBHOCTH YUYEHOTO;

3) TPy10BO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE€ B PEIIEHHMH NPAKTUYECKUX  3a4ad
MaTEMaTUYECKOW  HAIpPaBJIEHHOCTH, OCO3HAHMEM  BaXHOCTH  MaTEMaTU4YECKOIrO
o0Opa3oBaHusl Ha TMPOTSHKEHUHM BCEH JKU3HM M YCHEIIHOM mnpodeccuoHaabHON
NESATEIbHOCTH U pa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOpOM U
HOCTPOEHUEM WHIMBHUAYaIbHOW TpPaeKTOPUU OOpPa30BaHUS W IKU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHUYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U 3CTETHYECKOMY  BOCIPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pelIeHUil, pacCyKIeHUH, YMEHHUIO BHUJIETh
MaTEeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 IIO3HAHHUS:

OpUEHTALIEN B IEATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MIPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA UEJIOBEKa, MPHPOJIbl M  OOIIECTBa,
MOHMMaHUEM MaTeMaTHYeCKON HayKH Kak c(epbl 4eJTOBEUECKOW AEATEIbHOCTH, 3TAIoOB
e€ pa3BUTHA M 3HAYUMOCTH JJIs pa3BUTHsS LUBUIM3ALUHU, OBJIAJECHUEM SI3BIKOM
MaTEeMaTUKH M MaTeMaTHMYeCKOM KyJIbTypOoH KakK CpEICTBOM IIO3HAaHUS MHMpa,
OBJIAICHUEM IIPOCTEUIIMMU HaBBIKAMU MCCIIEI0OBATEIBCKON AEATEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, QopmMHupoBaHHEe KYJBTYPbI 310POBbA M
3MOLMOHAJIBHOI0 0J1aronoynsi:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 340POBbS,
BEJICHUS 370POBOTO 00pa3a JKM3HU (3I0pOBOE MHUTaHHE, COAIAHCUPOBAHHBIA PEXUM



3aHATHIA W OTJbIXA, PETyJIsIpHas (u3ndecKas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HAaBBIKA
pediekcuu, TpU3HAHUEM CBOErO IMpaBa HA OMMUOKY W TaKOro JKe IMpaBa JAPYroro
YeII0OBEKa,

7) 3K0JI0TH4YeCKOe BOCIIMTAHUE:

OpHEHTAIMell Ha TPUMCHCHHE MAaTeMaTWYeCKUX 3HAHWUU JUIA pEIICHHs 3a1ad B
00J1acTH COXPAHHOCTH OKPYXKAIOMIEH Cpeibl, INIAHUPOBAHUS TMOCTYIKOB W OICHKH HX
BO3MOXHBIX TIOCJICICTBHIA JJII OKDPYXKAIOIICH Cpeabl, OCO3HAaHHEM TJIOOATLHOTO
XapakTepa IKOJIOTHYECKUX TPOOJIEM U TyTEeH UX PEIICHHUS;

8) apanTanusi K N3MEHSIIOIMMCS YCJIOBUSIM COIUATILHOW M IPUPOIHOM CPe/bl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIIOBHSX HEONPEICIECHHOCTH, MOBBIIICHHIO YPOBHS
CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTUYECKYIO JCSITCILHOCTh, B TOM YHCIIC yMCHHE
VUYHUTBCS Y JOPYTHX JIIOJCH, MPUOOpEeTaTh B COBMECTHOHM JCATEILHOCTH HOBBIC 3HAHUS,
HABBIKY U KOMIIETCHITUH U3 OIBITA JIPYTHUX;

HE0OXOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HaHHI, B TOM 4ucie POPMYJIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI 00 00BEKTaX M SBJICHUSAX, B TOM YHCIIC paHee HECHM3BECTHBIX,
OCO3HaBaTh ACPUIIMTH COOCTBCHHBIX 3HAHWH M KOMIICTCHTHOCTEH, TUIAHMPOBATH CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYHD CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIONIUH KOHTPMED, KOPPEKTUPOBATH TPHHUMACMbIC PEIICHHUS
U JCUCTBUS, GOPMYJIMPOBATH M OICHUBATH PUCKH U ITOCIICACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AelCTBUS
basoBbie Jiornyeckue 1eicTBUA:

® BBUIBIAT M XapaKTEpU30BaTh CYUIECTBEHHBbIE MPU3HAKM MaTeMaTHYECKHX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKAY MOHATUAMH, (OPMYJIUPOBATH
oTpeiesieHus MIOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBII MPU3HAK
KJacCupUKalUA, OCHOBAHMS JUIsi OOOOIIEHHWS W CpaBHEHUS, KPUTEPUU
IPOBOMMOTO aHAJIN3a;

® BOCIPUHHUMATb, dbopMynupoBaTh u peoOpa3oBbIBATH CYXKICHHUSI:
yTBEPAUTEIbHBIC U OTPULIATENIbHBIE, €AIMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE,

® BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOpPEUHS B
(dakTax, JaHHBIX, HAONIOJCHUAX M YTBEPXKACHUSX, MpeljlaraTb KPUTEPUHU s
BBISIBJICHUS] 3aKOHOMEPHOCTEH ¥ MPOTHUBOPEUHIA,

e JenaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHUH, YMO3AKIIOUSHHH 110 aHAJIOTHH;

e pa30uparh J0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEpKIEHUH (TpsMbIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHHO  HECIIOXHBIE  JIOKA3aTeIhCTBa
MaTeMaTH4eCKNX (PaKTOB, BHICTPAWBATh apTyMEHTAIIUIO, MPUBOJIUTH IPUMEPHI
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;

® BBIOHpATH CIIOCOO pelleHrs yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BbIOMpaTh HauOoliee TMOAXOASIIMA C y4E€TOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBbie uccienoBarebCKue 1eCTBUSA !

® WCIIOJIb30BaTh BOMPOCHI KAaK WCCIENOBATEIHCKUNA WHCTPYMEHT TMO3HAHUS,

¢dbopmMynupoBaTh  BONPOCHI,  (UKcHpyOIMEe  TPOTHBOpeYne,  MpoliIeMy,



CaMOCTOATEIHHO yCTAaHABIMBATh MCKOMOE W JaHHOE, (POpPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

MPOBOAUTH IO  CaMOCTOSITENIbHO  COCTaBICHHOMY  IUIaHY  HECJIOXHBIN
9KCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTEeMaTU4YECKOr0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX]Ty COOO;
CaMOCTOSITEIbHO (OPMYIUPOBaTh OO0OOIIEHUST M BBIBOABI IO pe3yJbTaTaMm
MPOBEIEHHOTO  HAONIOJIEHUS, HUCCIENOBaHUSA, OIEHUBAaTh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000LIEHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIABUTATh
MIPENIOTI0KEHHS O €T0 PA3BUTUHU B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmueii:

BBISIBJISAITh ~ HEIOCTATOYHOCTh M M30BITOYHOCTh  WMH(OpPMaluM, JaHHBIX,
HEOOXOIMMBIX Ui pElICHUs 3a1a4u;

BBHIOMpATh,  AHANM3UPOBATh, CHUCTEMATU3UPOBATh U  UHTEPIPETHPOBATH
MH(OPMALIMIO PAa3IMYHBIX BUJOB U POPM MpPECTaBICHUS;

BbIOMpaTh GopMy MpecTaBiIeHUS MH(POPMalMK U WILIIOCTPUPOBATH pelllaeMble
3aJlayy cCXeMaMHu, AuarpaMmmamu, HHOU rpadukoil 1 uX KOMOUHALIUAMU;
OLICHMBATh HAJE&KHOCTh MHGOPMALIMU IO KPUTEPUSIM, MPEATI0KEHHBIM YUUTETIEM
WA cPOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHHKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIe 1eiiCTBUSA:

BOCIIPUHUMATHh ¥ (DOPMYJIMPOBATh CYXIEHUS B COOTBETCTBHH C YCIOBHSMH W
HeNsIMUA  OOIICHHS, SICHO, TOYHO, TPAMOTHO BBHIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M TMCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUsS 10 XONy PEUICHHs 3aaud,
KOMMEHTHPOBATh TIOJTYYCHHBIH pe3ybTaT;

B XOl€ OOCYXIEHHs 3a/JaBaTh BONPOCHl IO CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJeMbl, pelIaeMoi 3aJaud, BBICKA3bIBATh WJICH, HAICJIICHHBIC HA IOHMCK
pCIIIEHUs, COMOCTaBISATh CBOU CYXKACHHUS C CYKICHUSMHU IPYTUX YYaCTHUKOB
nuanora, oOHapy)KMBaTh Pa3iMuue M CXOJCTBO IMO3UIMI, B KOPPEKTHOH (opme
(hopMyITUPOBAThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTAaBIIATh PE3YJIbTAaThl PEIICHUS 3a]add, JKCIICPUMEHTA, HCCIICAOBaHUS,
IPOCKTa, CaMOCTOSTEIHHO BBIOMpPATh (GOPMAT BBICTYIUICHHS C YYETOM 3amad
NIPE3CHTAIlUN U OCOOCHHOCTEH ayIuTOPHH;

NOHUMaTh M HCIOJb30BaTh IMPEUMYIICCTBA KOMAaHIHOW W WHIUBUIYATbHON
paboTHI IPU PEIICHUH YUYSOHBIX MATEMAaTUICCKHX 3a71ay;

NpUHUMATh 1Ie]Ib COBMECTHOHM JICATENBHOCTH, IUIAHHUPOBATH OpPTaHW3AIHIO
COBMECTHOM pabOThI, paclpeaeisTh BUABI pabOT, JTOTOBapUBATHCS, OOCYXKIATh
IPOIIeCC M pe3yJIbTaT padoThl, 00001IaTh MHEHHS HECKOIBKHX JIFOJICH;
y4acTBOBAaTh B TPYMNIOBBIX (GopMax paboThl (00cyxkneHus, 0OMEH MHEHUSMH,
MO3TOBBIE IITYpPMbl W  JPYTHE), BBINOJHITH CBOIO YacTh paboOThHl U
KOOPJMHHUPOBATh CBOM JICUCTBHS C JPYTMMH YJICHAMH KOMaH[bl, OIICHHBATh
Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMOJICHCTBHSI.

PerynsiTuBHbIC yHUBEpCaJbHbIe YUeOHbIE 1eiicTBUS
Camoopranmnsanus:

CaMOCTOATEIHHO COCTABJIATH IJIAH, AITOPUTM PEIIEeHUs 3a7auul (WM €ro 4acTh),
BBIOMpATh CHOCOO pemieHusi ¢ y4€TOM HMMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX



BO3MOXHOCTEW, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PELICHUN C
y4ETOM HOBOM MHGpOpMAIUK.
CaMOKOHTPO.1b, IMOUMOHAJbHBIH MHTEJLJIEKT:
® BIAJETh CIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJsS TIpoliecca W pe3ysbTaTa
pEILICHUSI MATEMATUYECKOW 3aa4H;
® TNPEABUIECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUU 337ayH,
BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHHWBAaTh COOTBETCTBUE pE3yJibTaTa ICATECIBHOCTH TIOCTABJICHHOW WEIA U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTH)KCHUS WM HEJOCTWIKEHHUS 1IeTH,
HaxOJUTh OIIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
NNPEIMETHBIE PE3YJIBTATHBI

K koHiy o0yuenus B 7 kijiacce oOydaromuiics MOJYYHUT CIEAYIOLUIUE MPEIMETHBIE
pe3yJIbTaThI:

Pacno3naBath u3yueHHbIE TreoMeTpUYecKrue (UTypbhI, ONPEACNsITh HX B3aUMHOE
pacroyio)keHue, u300pakaTb TEOMETPUYECKUE (UTYPBI, BBIMOJHATh YEPTEKU IO
YCIOBUIO 3afauyu. M3MepATh JWMHEWHBIE W YIJIOBBIE BEJIMYMHBI. Pemiats 3agauv Ha
BBIUMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOy0 OLIGHKY JIMHEWHBIX W YTJIOBBIX BEJIMYHUH MPEIMETOB B peajbHOMN
KU3HHM, pPa3MEPOB NPHUPOIHBIX OOBEKTOB. Pa3nuuarh pasmMepsl 3TUX OOBEKTOB IO
NOPSAJIKY BEJIMYUHBI.

CTpouTh 4epTeKHU K TEOMETPUUECKUM 33]1a4aM.

[Tonb30BaThCs MPU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB, UCIOJIB30BATh MIPU3HAKU U
CBOICTBa PaBHOOEAPEHHBIX TPEYTOIHHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBoANTH JOTMYECKHE PACCYKACHUS C UCIOJIb30BAHHUEM T'€OMETPHUUECKUX
TEOPEM.

[lonp30BaTbCsl  NpH3HAKAMU  PAaBEHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOMCTBOM MEJMaHbI, MPOBEAEHHON K THUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYrOJbHUKA, B
pELIEHNN TEOMETPUUECKUX 3aay.

OnpenensaTs MapajyIeNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT C
HUMH cekymas. Onpeaendars NapauiedbHOCTh MPSMBIX C IOMOIIBIO PaBEHCTBA
pPACCTOSAHUM OT TOYEK OJIHOW MPSAMOM JO TOYEK APYTOM MPSIMOM.

Pemrats 3amaun Ha KaeT4aToit Oymare.

[IpoBOIUTH BBIYUCICHUS W HAXOAUTH YHUCIIOBBbIE M OyKBEHHBIC 3HAUEHUS YTJIOB B
FEOMETPUUECKUX 3a/]auaX C HCIOJIb30BAHUEM CYMMBI VYIJIOB TpPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOWCTB  YIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUH JIBYX
napajuieNIbHbIX NPSIMBIX CEeKyllel. PemiaTts npakTuueckue 3a1adyu Ha HaXO0XK/IEHUE YIJIOB.

Bnagetp mnoHSATHEM TIE€OMETPHUYECKOIO MECTa TOYEK. YMETh ONPEIEIATh
OUMCCEKTpUCY YIJIa U CEPEAMHHBINA MEPICHAUKYJIISP K OTPE3KY KaK FreOMETPUIECKHE MECTa
TOYEK.

@opMynUpOBaTh OIPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, IIOJIb30BAaTbCS HMX CBOMCTBAMHU. YMETh NPUMEHITH 3TH CBOMCTBA NIPHU
pELICHUH 3a/1a4.

Bnagetp nOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHHUKA OKPYKXHOCTH, YMETHh
HaxomuTh €€ meHtp. [lomp3oBaThcsi (akTamMum O TOM, UYTO OHCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKATCs B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC
MEPIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA MIEPECEKAIOTCS B OJJHOM TOYKE.



Biamers mnoHATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIB30BAaThCS TEOPEMOU O
NEPHEeHIUKYISIPHOCTH KacaTelbHOU U paanyca, IPOBEAEHHOIO K TOUKE KacaHUsl.

[Tonp30BaThCs MPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMH, NMOHMMATh HUX
MIPAKTUYECKUI CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE IOCTPOEHHS C TMOMOIIbIO LHUPKYIS U
JIMHENKH.

K koHny oO0yuenus B 8 kijiacce oOydaromuiics MONyYUT CIEAYIOUIUE MPEIMETHBIE
PE3yNbTATHI:

PacriozHaBaTh OCHOBHBIE BHUJIbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJIb30BaThCA
UX CBOMCTBaMM MPHU PELIEHUU T€OMETPUUYECKUX 3ajau.

[IpumeHsTh CBOICTBA TOUKHM MepecedeHus] MeuaH TpeyroyibHHUKa (LIEHTpa Macc) B
pEIIeHUH 3a/1a4.

Bnagers moHsiTueM cpeHEN JUHUM TPEyroJibHUKAa M Tpamneluu, NPUMEHITh HX
CBONMCTBAa NpHU pelIeHnH reomerpuueckux 3anad. [lomp3oBaTeca Teopemont dDaneca u
TEOPEMOIl 0 MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUISl PEIICHHS MPAKTUYECKUX
3a1a4.

[IpumeHsTs npu3HAKKM MNOAO0WS TPEYroJbHUKOB B PEIICHUH T'€OMETPHUYECKHX
3a1ad.

[Tonb3oBathesi Teopemort Iludaropa s pemieHuss TeOMETPUUYECKUX U
npakTuyeckux 3anad. CTpOUTh MaTeMaTUYECKYI0 MOJIelb B MPAaKTUYECKUX 3ajayax,
CaMOCTOSITEIBHO JIENIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIUE JJTUHBI.

Biagets NOHATHAMM CHHYCA, KOCHHYCAa U TAHT'€HCA OCTPOro yIJa MPsIMOYTOJIEHOTO
TpeyrojpHuKa. [101630BaThCSA TUMU MOHATUAMU AJIS PELICHUS IPAKTUYECKUX 3a4a4.

Bbruncnsars  (pa3iuyHbIMM - CIIOCOOAMHM) IUIOIIAAb TPEYroJbHMKA W  IUIOIIAIH
MHOI'OYTOJIbHBIX (uryp (mosib3ysich, e HEOOXOAUMO, KalbKyasTopoM). IIpumMeHsATh
IIOJyYE€HHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagets NOHATUSAMHU BIIMCAaHHOTO M LIEHTPAIBHOIO YIVIA, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIVIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMH) U yrjle MeXIy KacaTelbHOH U
XOpAOH IIPH PELIEHUH N'€OMETPUYECKUX 3a4a4.

Bragerp MOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHMKA, IPUMEHATH CBOMCTBA
ONMCAHHOI'O YETHIPEXYTOJIBHUKA TIPY PEILICHNUH 3a1a4.

IIpuMeEHATH MOJIy4EHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKNE MOJEIIN
UIA  3aJad pEaJbHOM JKW3HM U TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIECHHS C
IpUMEHEHHEeM 1oao0uss W TPUTOHOMETpUM  (MONB3YACh, TJe  HE0OXOIUMO,
KaJIBKYJISITOPOM).

K koniy oOyuyenus B 9 kJjacce 0Oydaroluiics MOJyYUT CIAEAYIOIINE IPEIMETHbIE
pE3yJIbTATHI:

3HaTh TPUTOHOMETPHUYECKUE (YHKIIMU OCTPBIX YIJIOB, HaXOJUTh C UX MOMOIIBIO
pa3IMYHBIE 3JIEMEHTHl IPSAMOYTOJBHOTO TPEYrOJbHUKA («pEIIEHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxomuTe (¢ NOMOIIBIO KaJIbKyJATOpa) JUIMHBI M YIJbl JJIs
HEeTaOJIMYHBIX 3HAUCHUI.

[Tonmp30BaThCcst (opMyTaMH TPUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUII  HaxOXXIEHUS  COOTHOIIEHMH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HaXOXIEHUS Pa3InYHBIX
2JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJbHUKOBY»), MPUMEHATh UX NPU PEIICHUU
reOMETPUYECKHX 3a/1ay.



Brnagers moHsTHMSAMU npeoOpa3oBaHMS NOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX ¢uryp. Ilomp3oBarbest cBoOMCTBaMU MOJ00OHS MPOU3BOJIBHBIX (DUTYP, YMETh
BBIYMCIIATH JUIMHBI M HAXOAUTD YIJIbl Y MOJ00HBIX Quryp. IIpuMeHsaTs cBolicTBa Moao0ous
B TMPAaKTUYECKUX 3aJadyax. YMeThb NPHUBOAUTH MPUMEPHl TOMOOHBIX QUIYp B
OKpY’KaroIleM MHpeE.

[Tonb3oBaThCsl TEOpeMaMu O NPOU3BEACHUHM OTPE3KOB XOpJ, O INPOU3BENECHUU
OTPE3KOB CEKYIIUX, O KBaJipaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMU, MOHUMATh UX T€OMETPUUYECKUNA M (DU3HUECKUIA CMBICT,
NPUMEHATh WX B PEIIEHUH TIEeOMETpPUYECKUX U (u3nueckux 3agad. [IpumeHsTh
CKaJIIpHOE IIPOU3BEACHNUE BEKTOPOB JJIsl HAXOXKICHUS JUIMH U YTJIOB.

[Tonb30BaThCsi METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro B pPELICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3a/1ay.

Bnagers NOHATHSAMM MPAaBUIBHOTO MHOTOYTOJIbHUKA, UTMHBI OKPY>KHOCTH, JTMHBI
YT OKPY>KHOCTH M paJMaHHOM MEpbI YIJla, YMETh BBIYMCIATH IJIOLIAJL Kpyra U €ro
yacteil. [I[puMeHsATh noydYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4yax.

HaxomuTh ocu (MM LIEHTPBI) CHMMETPUH QUTYP, TPUMEHSATH IBUKEHUS TIOCKOCTH
B MPOCTEUIINX CITyyasix.

[IpuMeHsTh MOJIy4eHHbIE 3HaHUS HA MPAKTHKE — CTPOUTh MAaTEeMAaTUYECKUE MO
JUIA  3aJad  peallbHOM JKM3HM U TMPOBOJAMTH COOTBETCTBYIOLME BBIYUCICHUS C
MPUMEHEHHEM MOJ00Usl U TPUTOHOMETPUYECKUX QYHKIUH (MOIb3YACh, T/Ie HEOOXO0AUMO,
KaJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIACC

KosnyecTBo yacos JJIeKTPOHHbIE
Ne ni/nt HaunmeHoBaHMe pa3aesioB U TeM Kontposbmbie | IpaKrieckue (uu¢possbIe)
NPOrpamMMbl Bcero 5 5 o0pa3oBaTte/ibHbIE
padoTHhI padoThI pecypesI
) iryput o cnotierna, lowepere 14 uGmiorexa LIOK
‘ https://m.edsoo.ru/7f415e2e
T€OMETPUUECKUX BEITUYHUH
bu6auoreka [IOK
2 Tpeyromp i 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHblie IpsAMBIE, CYMMa 14 1 bubnuoteka [IOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpY’>KHOCTB U KpYT. 14 1 bubnuoteka [JOK
I'eomeTprUecKre IOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6anoreka [JOK
S HosTopenne, 0bodwmenne sHanuit 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10O 68 4 0
[TPOI'PAMME



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 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHUe pa3esioB U TeM (uudposbie)
n/n NPoOrpamMMbl Bcero Konrpoaeusre  Ipaxririeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
N but6mmoreka [IOK
1 HerbpeExyrobHukH 12 . https://m.edso0.ru/7f417e18
2 mponopumonumm orpestax 15 ) ubmorera LIOK
’ https://m.edsoo.ru/7f417e18
MOA00HBIE TPEYTOJIHbHUKH
T ——— 14 ) ubmnorera LOK
https://m.edsoo.ru/7f417e18
¢buryp. [lnomanu nogobHbIX GuUryp
4 Teopema Iudaropa u Hauana 10 1 bubnuoteka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYribl B OKpYy»KHOCTU. BriicaHHbie 1
5 OINMCAHHBIE YEThIPEXYTOJbHUKH. 13 1 bubnnoreka IIOK
KacatenbHbIe K OKPY>KHOCTH. https://m.edso0.ru/7f417e18
Kacanue okpysxHoCTEi
6 [ToBTOpEeHUe, 0600IICHIE 3HAHMIA 4 1 Etl/tISg:I;I/(:TT].GG?S(I){)(.)rISN f417e18
OBUIEE KOJIMYECTBO YACOB I10O 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
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9 KJIACC

KoauuecTBO yacoB DJIeKTPOHHBbIE
Ne ni/nt HaunmeHoBaHMe pa3aesioB U TeM Kontpobubte  TpakTiaeckue (uu¢possbIe)
NPorpamMmbl Bcero 5 5 o0pa3oBaTeJibHbIE
padoThI padoThI pecypesI

1 ngpﬁ;{gﬁ?ﬁﬁ;@:ﬁ epl\f;eﬁne 16 1 bubmorexa ITOK
TPEYTOIHIKOB https://m.edsoo.ru/7f41al2c

2 ﬁiﬁiﬂiﬁ? Zfﬁiiﬁfﬁg B 10 1 bubmorexa IIOK
OKPYKHOCTIH https://m.edsoo.ru/7f41al2c

bu6auoreka [JOK

3 Bexrops! 12 1 https://m.edsoo.ru/7f41al2c

4 JlexapTOBbI KOOPIMHATHI HA 9 1 bubnuoteka [JOK
IUTOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. Bubnmotexa [IOK

S Jlnika OKpYKHOCTH H IIOMIAI, 8 https://m.edsoo.ru/7f41al2c
Kpyra. Beruucienue miomaaei — :

6 JIBY>KCHUS TUIOCKOCTH 6 bubmmorexa LIOK

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

7 [ToBTOpEeHue, 06001ICHHE, 7 2 bu6mmoreka [IOK

CUCTEMATH3AINA 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB I1O 68 6 0

I[TPOTPAMME
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https://m.edsoo.ru/7f41a12c

Moanucano L PoBOI NOZNKUCHIO:
MYHUUMNANBHOE KASEHHOE MYHULMNANBHOE KASEHHOE
OBLUEOBPA3OBATENBHOE OBLEOBPA3OBATE/IbHOE
YYPEXAEHUE "LLYMCKAA CPEHAA YYPEMAEHME "LUYMCKAA CPEAHAA
OBLEOBPA3OBATENbHASA LLUKONA" OBLIEOBPASOBATE/IbHAA LUKONA"
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