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HHOACHUTEJIBHASA 3ATINCKA

T'eomeTpusa kak OAMH M3 OCHOBHBIX Pa3/iesIOB IIKOJHLHONW MaTeMaTHKHU, UMEIOIIUN CBOEH IIEIbIO
o0ecrnevnTh H3y4eHne CBONCTB U pa3MepoB (PHUTyp, UX OTHOIIECHUI ¥ B3aMMHOE PACIIOIOKEHUE, OTTHPAETCS
Ha JIOTHYECKYIO, TOKa3aTeIbHYIO JHHAI0. [[eHHOCTh M3y4eHnsI TeOMETPHH Ha YPOBHE OCHOBHOTO OOIIIEro
00pa30BaHMS 3aKIFOYAETCA B TOM, YTO OOYJAIOIIUIACS YIUTCS MPOBOIUTH JOKa3aTeIbHbIE PACCYXKICHUS,
CTPOUTH JIOTUIECKHIE YMO3AKIIOUEHHS, IOKA3bIBaTh HCTUHHBIE YTBEPIKICHIS i CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYXKIACHUS «OT MMPOTUBHOTOY, OTINIATH CBOWCTBA OT MPU3HAKOB, (DOPMYIHPOBAThH
oOpaTHbIE YTBEPKACHHUS.

Bropoii 1enpio u3y4eHus: TeOMETPUH ABJIIETCS HCIIOb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEIICHUH
KaK MaTeMaTHYECKHX, TaK M INPAKTUYECKUX 3a/1ad, BCTPEUAIOIIUXCSA B peaspHOM ku3HU. OOyuaromuiics
JOJDKEH HAayYUTbCA ONPEAEIUTh I'€OMETPUYECKYIO (Urypy, OIHMCAaTh CIOBAaMHU JaHHBIH YepTEX WIN
PUCYHOK, HaWTH IUIOLIa[b 3€MEJIbHOTO YYacTKa, pacCUuTaTb HEOOXOANUMYIO UIMHY OIITOBOJIOKOHHOTO
kabenss win TpeOyemble pa3Mepbl Trapaxa JUIi aBTOMOOWIL. OTOMY COOTBETCTBYET BTOpas,
BBIYUCIUTENIbHAS JIMHUS B HW3y4CHUH reoMeTpuu. llpm pemeHuM 3agay NpakTHYECKOTO XapakTepa
o0yyaromuiics y4yuTcs CTPOUTh MaTEMAaTHUYECKUE MOJENIN PEAIbHBIX KU3HEHHBIX CUTyallMd, IPOBOAUTH
BBIYMCIICHUS M OLICHUBATh a/IeKBATHOCTH MOJYYEHHOIO Pe3yIbTara.

Kpaiine Ba)XxHO MOAYEPKUBATDH CBS3H TEOMETPHUH C IPYTUMH YU€OHBIMU ITPEIMETaMH, MOTHBUPOBATH
UCIIOJIB30BaTh ONPEACIECHUs] TEeOMETPUYECKMX (UIyp W NOHSATHH, AEMOHCTPUPOBATH IPHUMEHEHHUE
MOJY4YEHHBIX YMEHUH B (M3UKE M TEXHUKE. DTH CBA3M Haubojee SpPKO BHUAHBI B TeMax «BekTops»,
«TpuroHomeTpruyeckue cooTHOMEHU, «MeToa koopauHaT» u «Teopema [Tudaropar.

VYyeOHnblii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIME OCHOBHBIE pa3lieNbl COJEpIKaHUs:
«['eomerprueckre (QUTYpel U MX CBOWCTBa», «l3MepeHHE TEOMETPUYECKUX BEIUYHH», «[leKapTOBHI
KOOPIMHATHI Ha IUIOCKOCTH», «BeKTOpbI», «/|BrkeHus miockocti», «IIpeodpazoBanust mogo0us».

Ha m3ydenue yuebHoro kypca «['eomerpus» orBoautcst 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeN0), B 8 kacce — 68 gacoB (2 yaca B HeZeN0), B 9 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

Hauanbneie monsitust reomerpun. Touka, mpsiMasi, OTpe30K, JIyd. Yroi. Buasl yrinos. BeprukanbsHble
U cMexHble yribl. buccektpuca yrma. Jlomanas, MHoroyronbHuk. IlapamiensHocTe M
NEePIEHIUKYISPHOCTD MPSIMBIX.

Cummerpuunsie Gurypel. OCHOBHBIE CBOMCTBa OceBOW cuMMeTpuu. [Ipumepsl cuMMeTpuu B
OKpPY’KarollleM MHUpE.

OCHOBHBIE TIOCTPOEHUS C IOMOIIBI0 LHUPKYyJs U JuHeWku. TpeyronsHUK. Bricora, MennaHa,
OuccekTpuca, X CBOMCTBA.

PaBHOOEIpEeHHBIN 1 PaBHOCTOPOHHUI TPEYTrOIbHUKU. HepaBeHCTBO TpeyroabHUKA.
CBoiicTBa ¥ NMpU3HAKU paBHOOEAPEHHOTO TPEyroibHUKA. [Ipr3Haky paBeHCTBA TPEYTOIBHUKOB.

CBoiicTBa M TPU3HAKH THapajIeNbHBIX NpsAMbBIX. CymMMa yTIJIOB TpeyrojibHUKA. BHeIIHWE yribl
TPEYTOJIbHUKA.



[IpsimoyronbHeiii  TpeyrodapHUK. CBOHCTBO  MeIWaHbl MPSAMOYTOJIBHOTO  TPEYTrOJIbHUKA,
NpoBenEHHOHN K rumoteHyse. [Ipu3Haku paBeHCTBa NPSMOYTOJBHBIX TPEYrOJIbHUKOB. [IpAMOyrombHBIN
TPEYTONbHHUK € yrioM B 30°.

HepaBeHcTBa B reoMeTpHU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABSHCTBO O JUTHHE JIOMAaHOH, Teopema
0 0oJBIIIeM yTIIe ¥ OONBIIeH CTOPOHE TPEYroNbHUKA. [IepreHnuKysap U HAKJIOHHAS.

I'eomeTpuyeckoe MecTo Touek. buccekTpuca yriia U cepeIMHHBIA NEPIEHANKYISP K OTPE3KY Kak
TEOMETPUUYECKUE MECTA TOUEK.

Opr)KHOCTI) " Kpyr, Xxopda U JUuamMeTp, Ux cBoiicTBa. B3amMHoe PAaCIIOJIOKCHUE OKPYKHOCTH U
HpHMOﬁ. KacarenpHas u CCKyllad K OKpPYXHOCTH. OKPY)KHOCTI), BIIMCaHHAad B YTOJ. Bnucannas u
OIMUCaHHasA OKPYKXHOCTHU TPCYTOJIbHUKA.

8 KJIACC

UetslpéxyroiapHuku. Ilapamnenorpamm, e€ro mNpu3Haku U CcBoMcTBa. YacTHele ciiy4yau
napaJuIeJIorpaMMoB (TIPSMOYTOJIEHUK, POMO, KBaIpaT), UX MPU3HAKU U CBO¥cTBa. Tparmerus, paBHOOOKas
Tparenus, e€ CBOUCTBA U NMpU3HAKU. IIpsMoyroibpHas Tpamnenus.

Meron ynBoenuss Meauanbl. lleHTpanbHas cummerpusi. Teopema Paneca u Teopema o
MIPOTIOPITUOHATBHBIX OTPE3KaX.

CpenHue TMHUYU TpEYrojbHUKA U Tpaneuuu. LleHTp Macc TpeyroibHHKa.

[lomobue TtpeyrompHUKOB, KOd(pdumment nomaodus. Ilpm3Hakm mMOmHOOHS TpPEYrONBEHUKOB.
[TpumeHenne Nogo0us PU PENICHNH TPAKTUIECKHUX 3a1a4.

CpoiicTBa TwIOmaneii TreomeTpudeckux (uryp. DopMmynbl IS TUIOMAAN TPEYTOJIBHUKA,
napaienorpamma, pom6a u tpanenun. OTHOLICHHE TIOLIAIeH MOJOOHBIX GUryp.

Brrancienue miomazeil TpeyroiabHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.
Teopema [Tudaropa. [Ipumenenue Teopemsr [Tudaropa npu pemieHNn NPaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yria HpsSMOYIOJIbHOIO TpeyroJbHHKa. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckre GyHkiun yrios B 30, 45 u 60°.

BrucanHbsle U HEHTPAJIBHBIE YIJIbI, YTOJI MEXY KacaTeJIbHOM U XOPIOH. YIUIBI MEXIY XOpAaMH U
CeKyIrMU. BrincanHble 1 onMcaHHbIe YeThIPEXYTONBHUKN. B3auMHOe pacniosnoxkeHne 1ByX OKpy>KHOCTEH.
Kacanue okpyxkHocreit. O61mmye KacaTebHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPHIOHOMETPHUUYECKOE TOXKIECTBO.
DopMyIbl IPUBEACHMUS.

Pemienne TPCYTrOJIbHUKOB. TeopeMa KOCHHYCOB U TCOpEMa CUHYCOB. Pemrenue MPAKTUYICCKUX 3a1a4
C UCIIOJIb30BAHUCM TCOPEMbI KOCMHYCOB U TCOPEMbI CUHYCOB.

IIpeobpaszoBanue moaoous. [Togo0rue COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 IpoU3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB CEKYIIUX, TEOpEeMa
0 KBaJipaTe KacaTeJIbHOM.

BeKTOp, JUIMHa (MO,Z[yJ'IB) BCKTOpA, COHANIPABJICHHBIC BCKTOPBI, MIPOTUBOIIOJIOKHO HAIIPABJICHHBIC
BCKTOPLI, KOJUJIMHCAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB, OICpPALIMM HAJA BCKTOPAMMU. Pasnoxenue



BCKTOpa IO ABYM HCKOJUIMHCAPHBIM BCKTOpPAM. KOOpZ{I/IHaTI)I BCKTOpa. CKaJ’ISIpHOC MMPOU3BCACHUC
BCKTOPOB, IPUMCHCHUC U HAXOXKICHUS AJIMH U YTJIOB.

JexapToBel KOOpAMHATHI Ha IIOCKOCTH. YPaBHEHHS NPSIMON M OKPY>KHOCTH B KOOpAHMHATAX,
nepecedeHne OKPYKHOCTEH U MPSMBIX. MeTo1 KOOPIMHAT U €T0 IPUMEHEHHE.

HpaBI/IHLHHC MHOT'OYTOJIbHHUKH. I[J'H/IHa OKPYXHOCTH. Fpa):[}ICHaﬂ U paauvanHad MEpa yria,
BBIYUCJICHUC OJIMH OYT OKp}/)KHOCTeI‘/'I. IInomane Kpyra, CCKTOpa, CCrMCHTaA.

JBI>KeHHUS IUIOCKOCTH W BHYTPEHHHE CHMMETPUH QUTYp (DJIEMEHTapHBIC NpPEACTABICHHUS).
ITapannensHsii nepenoc. 11oBopor.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUsI IIPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHBIe  pe3yJbTAaTbl OCBOGHHMS  IporpaMmel  ydeOHoro Kypca  «['eomerpus»
XapaKTepU3yIOTCS:

1) naTpuoTH4YeCcKOe BOCTIMTAHHE:

MPOSIBJICHNEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHWKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKEHHUSIM POCCUUCKHX MAaTEMAaTHUKOB M POCCHMCKOM MaTeMaTHYeCKOM IIKOJbI, K
WCTIOJB30BaHHIO 3TUX JOCTI)KEHUH B IPYTHX HayKax M MPHUKIATHBIX cepax;

2) rpa:kaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BEITIOJTHEHUIO O0SI3aHHOCTEH IPakKIaHNHA U pEaTH3allid €ro MpaB, MPEICTaBICHUEM
0 MaTeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS Pa3jIMUHBIX CTPYKTYp, SIBJICHUH, MPOLCIYP
IPaXIaHCKOTO O0IecTBa (HalpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3THYCCKHX
mpo0JieM, CBSI3aHHBIX C MPAKTUYECKHM IMPUMEHEHUEM JIOCTIDKEHUI HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPATEHO-3TUYECKUX TPUHIIUIIOB B JEATEIHHOCTH YUEHOTO;

3) TpyaoBOe BOCTIMTAHHE:

yCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTUC B PCHICHUM MPAKTUYCCKUX 3alavd MaTeMaTH4eCKON
HAIlpaBJICHHOCTHU, OCO3HAHUEM BAXKHOCTHU MATEMATUYCCKOI'O 06pa3OBaHI/I$I Ha OPOTAKCHUU BCEH JKM3HHU
JUIA ycnemHoﬁ HpO@)eCCHOHaJ’IBHOﬁ ACATCIIBHOCTH W Pa3BUTHEM H606XO,Z[I/IMLIX YMGHHﬁ, OCO3HaHHBIM
BBI60pOM " MOCTPOCHUCM HHHHBHHY&HBHOﬁ TPACKTOpHUU O6paSOBaHI/I5{ 1 )KM3HCHHBIX ITIJIAHOB C y‘léTOM
JIMYHBIX UHTCPCCOB 1 06H_[eCTB6HHI>IX HOTp€6HOCT6ﬁ;

4) 3cTeTUYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIUOHAJIBHOMY M 3CTCTHYCCKOMY BOCIPUATUIO MATCMATHYCCKHUX O6’beKTOB,
3aaad, pemeHHﬁ, paccymﬂeHHﬁ, YMCHHIO BUACTh MaTEMAaTUYCCKUEC 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HECHHOCTH HAYYHOI'O IMMO3HAHUS:

OpI/IeHTa]_II/Ieﬁ B ACATCIIBHOCTU Ha COBPEMCHHYIO CUCTECMY HAaYUYHBIX Hpe,I[CTaBHCHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3sBUTHA YCIIOBCKA, IPHUPOJLI U O6IJ_I€CTB8., IIOHMMAaHHUEM MaTEeMaTHYCCKOM HAayKH KakK
C(l)epBI YeJIOBCUYSCKOM ACATCIbHOCTH, 3TallOB eé pa3BUTUA U 3HAYUMOCTU UIA PA3BUTUSA IUBUIIU3ALIUH,
OBJIaICHUEM A3BIKOM MATCMAaTHKH H MaTeMaTU4eCKOon Ky.]'[BTypOﬁ Kak CpCEACTBOM IIO3HAHUA MHUpPa,
OBJIaICHHUEM HpOCTeﬁIHHMPI HaBbIKaMH HCCHGHOB&TGHBCKOﬁ JACATCIbHOCTH,



6) ¢usuyeckoe BocnmuTanme, GopMHpPOBaHWE KYJBTYPHI 3A0POBbSl M 3MOIHOHAJIBHOIO
Osaronmosryums:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYeCKHE 3HAHWS B HMHTEPECax CBOETO 3JI0POBbS, BEICHHUS
3JI0POBOTO 00pa3a }KHU3HH (30POBOEC MUTAHKE, COATAHCHPOBAHHBIN PEXKHM 3aHATUIA U OT/bIXA, PETyJIspHAsT
¢m3udeckas aKTHBHOCTH), C(HOPMHPOBAHHOCTBHIO HaBBIKA pedIIeKCHH, TpPHU3HAHHEM CBOETO IIpaBa Ha
OmMOKY M TAKOTO JKE MPaBa JIPYroro 4elioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

OpUCHTallMell Ha MpPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWHW [JIsl pelIeHus] 3afgad B 00JacTH
COXPaHHOCTH OKpY KaroIlel cpesibl, INIAHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOYHBIX IIOCIEICTBUMN A
OKpY’Kalolllel cpenbl, OCO3HAaHHUEM TIJIOOAILHOIO XapaKTepa AKOJOTMYECKHX MpOoOJIeM M MyTeH HX
pelieHus;

8) ananTanus K U3MEHSIOIUMCS YCIOBHAM COLMATBHONW M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHSX HEONPENCJIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYI0 NeSTEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCA y IPYTUX JIOACH,
npruoOpeTaTh B COBMECTHOMN AEATEIbHOCTH HOBBIEC 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 OIbITa JPYTHUX;

HEOOXOUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4HciIe QOPMYIHUPOBATH HICH, TOHSATHS,
THIIOTE3bI 00 OOBEKTaX W SBICHUSAX, B TOM YHUCIE paHEE HEM3BECTHBIX, OCO3HABATh AC(HUIUTHI
COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHMMATh CTPECCOBYIO CHTYAIMIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPHHUMAEMbIE PELICHUS U JIeHcTBUS, GopMyTHpOBaTh U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBeEpPcAIbHbIE YUeOHbIEe 1eiicCTBUS

Ba3oBblIe JJornuecKue JeHcTBHA:

e BBUBJIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTUYEeCKUX OOBEKTOB, MOHITHUH,
OTHOLICHUH MEXJIY MOHSATHIMH, (OPMYIHPOBATh ONpEACTICHUS TOHSATHH, yCTaHABIMBAThH
CYIIECTBEHHBIH NMPU3HAK KJIACCH(UKAIIUKM, OCHOBAHUS JJIsi 000OIIEHUS! U CPAaBHEHUS, KPUTEPHH
IIPOBOJMMOI0 aHaJIU3a;

e BOCIpPUHMMATb, (OPMYJIUPOBaTH M HPEoOpPA30OBBIBATH CYXKICHHSA: YTBEpAHUTENbHBIE H
OTpHLIATENbHbBIE, EAMHUYHBIE, YACTHBIE U O0ILUE, YCIOBHBIE;

®  BBIIBIITH MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M ITPOTHBOpPEYHs B (aKTax, TaHHBIX,
HaOJIIONEHHUSX W YTBEPKACHUSX, NpeasaraTb KPUTEPUH JJsl BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTHUBOPEYHIA;

e JenaTh BBIBOABI C UCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX ¥ WHAIYKTHBHBIX
YMO3aKJIIOUEHHU, YMO3aKIIFOUSHHUH 10 aHAIOTHH;

e pa3duparh JOKa3aTeNIbCTBa MATEMaTHUECKHX YTBEPXACHUH (IpsMblE W OT MPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIE JJOKAa3aTelIbCTBA MATEMAaTHUECKUX (DAaKTOB, BEICTPAUBATh
apryMeHTaIlilo, TPUBOIUTH MPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;



BBIOMpATh CIOCO0 pelleHus y4eOHOHM 3amaun (CpaBHHBAaTh HECKOJBKO BApUAHTOB DPEILICHMS,
BBIOMpATH HanboJiee TOXOJAIINN ¢ YYETOM CaMOCTOSITEIIBHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBaTeJIbCKHue 1eHCTBHS.

UCIIOJIb30BaTh BOMPOCHI KAaK HCCICIOBATENLCKUM WHCTPYMEHT TIO3HAHHS, (OPMYJIHPOBATH
BOMPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSTEIILHO YCTAHABIMBATH HCKOMOE U
JlaHHOE, POPMHUPOBATH THIIOTE3Y, ApTYMEHTHUPOBATH CBOIO TIO3HIINI0, MHCHHE;

MPOBOJIUTH MO CAMOCTOSATENFHO COCTABICHHOMY IUTaHY HECIIOKHBIH 3KCIIEPHMEHT, HEOOIbINOe
UCCIIEIOBAHNE TIO0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEN
00BEKTOB MEXKIY COOOI;

CaMOCTOSTETIbHO (opMyIHpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJFO/ICHS, HCCIICIOBAHHMS, OIICHUBATD JIOCTOBEPHOCTh MOJyYCHHBIX PE3YJIBTATOB, BHIBOJOB U
000011IeHHI;

MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHEC MPOIECCa, a TAKXKE BBIIBUTaTh MPEAIOJIONKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanueii:

BBIBIISAT HEJIOCTATOYHOCTh W H30BITOYHOCTH HMH(POPMAIMH, HAaHHBIX, HEOOXOMUMBIX JUIS
pelenus 3agauy;

BBIOMPATH, aHAJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO Pa3INIHBIX
BUJIOB U (hOPM TIpe/ICTaBICHUS;

BBIOMpaTH (hOpMy MpencTaBIeHnss HHOOPMAIUK U WLTIOCTPUPOBATH PEIIaeMble 3a]a9l CXeMaMH,
JIuarpaMMaMu, THON TpauKoi 1 MX KOMOMHAITUSMU;

OLICHUBATh HAI&KHOCTh HMH(POPMALMU 1O KPUTEPHUSM, TNPEAIOKEHHBIM YUUTEIeM WIH
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIBbHLIC yqeﬁmﬂe HeﬁCTBHﬂ:

BOCIIPUHUMATH U (OPMYIHPOBATH CY>KICHHSI B COOTBETCTBUHU C YCIOBUSIMH U LIEJISIMU OOIIEHUS,
SICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHsI B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI IO X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh IIOJyUYEHHbIH PEe3yNbTarT;

B X0/JIe 00CYKJICHHS 32/1aBaTh BOIIPOCHI O CYIIECTBY 00CYXK/1aeMOI TeMBI, TIPOOJIEMBI, peraeMoin
3a[a4u, BBICKa3bIBaTh MJEH, HALICJICHHbIE HA TIOMCK PEIIEHHs], CONOCTABIISATH CBOM CYXKICHUS C
CYXIEHUSIMH JIPYTMX YYacTHUKOB AUAJOra, oOHapyHBaTh pa3iddve M CXOJCTBO MO3ULHMH, B
KOPPEKTHOM (opMe HopMyIHpoBaTh Pa3HOIIACHUS, CBOU BO3PAKEHUS,;

MIPEJICTaBIATh Pe3yJabTaThbl pEIIeHHd 3aJauyM, OKCIepHMEHTa, WCCIEJOBaHUsA, TIPOEKTa,
CaMOCTOSITETIbHO BEIOMPATh (hopMarT BHICTYIUICHHS C yYETOM 33124 MPE3EHTAIUU U 0COOCHHOCTEN
ayJIMTOPUH;

MOHUMATh U UCIIOJIB30BaTh IPEUMYLIECTBA KOMAHIHON 1 HHANBUIYAJIbHON PaOOTHI IPH PEILIEHUN
y4eOHBIX MaTeMaTHUECKUX 33]1a4;

NPUHUMATh LIEJIb COBMECTHOW IEATENBbHOCTH, MJIAHUPOBATh OPraHU3aLHI0 COBMECTHON paboTBhI,
pacrpenensiTh BHUABI pabOT, JOTOBapUBATHCS, OOCYKAATh NPOLECC W Pe3yiabTaT padoThl,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEH;

Y4acTBOBATh B IPYIIIOBBIX OpMax paboThI (00CYkKIeHHS, 0OMEH MHEHHUSIMHU, MO3TOBBIC INTYPMBI
W JpyTHUe), BBHINOJHATH CBOIO YacTh PabOTBHl W KOOPAWHUPOBATH CBOM ACWUCTBHS C APYTHMU
YJIeHaMH KOMaHJIbl, OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPHUTEPHUSIM,
c(hOopMyNHPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSL.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe el CTBUSA

Camoopranusaums:



®  CaMOCTOSATEIHHO COCTABIATH IUIAH, ANTOPUTM DEUICHUsS 3anadu (WIM €ro 4YacTh), BHIOMPATh
croco® pemeHus ¢ Y4ETOM HWMEIOMIMXCS PEcypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTHPOBATH BAPHUAHTHI PEUICHUN C YIETOM HOBOH HMH(OpMAIHH.
CaMOKOHTPOJIb, IMOMOHAIbLHBI HHTEJIJIEKT:

e BlaAeTh croco0aMH CaMOIPOBEPKH, CAMOKOHTPOJS IpoLlecca U pe3yibTaTa PpeIIeHHs
MaTeMaTH4YeCcKOH 3a/1auu;

e  [peIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPH PEIICHUH 381241, BHOCUTH KOPPEKTHUBEI
B JEATEJIBHOCTH HA OCHOBE HOBBIX OOCTOSTENLCTB, HAWICHHBIX OIIMOOK, BBIBICHHBIX
TPYIHOCTEH;

e  OIICHHUBATbh COOTBETCTBUE PE3YJIbTATa AEATCIBHOCTH IOCTABICHHOMN LIENIU U YCIOBUSAM, OOBSICHATD
IOPUYMHBl JTOCTYDKEHHMSI MM HENOCTW)KEHHMs IIeNM, HaXOAWTh OWIMOKY, [aBaTb OLECHKY
MPHOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

K xoH1y 0o0yuyeHnus B 7 Ki1acce 00y4yaromIUiCs MOMYUIHUT CIACAYIOIIUE IPEIMETHBIE Pe3yIbTaThL:

PacrniozHaBath M3yudeHHBIE TeOMeTpHUYECKHE (UTYPBI, OMpPENesITh WX B3aMMHOE PACHOJI0KEHHE,
n300paxkaTh TeOMETpUYECKUe QUTYPHI, BBITIOIHATH YEPTEKH 110 YCIOBHIO 3a1auu. VI3MepsTh TUHEHHBIE 1
YIJIOBBIE BEJIMUMHBL. PelaTe 3a1aui Ha BBIYUCIICHHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henath rpy0Oyro OIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHMH MPEAMETOB B peabHOM JKU3HHU, pa3MepOB
NPUPOAHBIX 00BEKTOB. Pa3znuuaTh pazmMepsl 3THX 0OBEKTOB MO MOPSIIKY BETHYHHEL.

CTpouTh 4epTeXU K TeOMETPUIECKUM 3a/1a4aM.

ITonp30BaThCsl MpPHU3HAKAMH PABEHCTBA TPEYrOJbHHUKOB, WCIOJIB30BaTh NMPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3afad.

HpOBOIII/ITB JIOTUYECKUE PACCYKACHUA C UCTIOJIb30BAHUEM I'COMETPUICCKUX TCOPEM.

ITonb30BaThCs NPHU3HAKAMHM PABEHCTBA IPSIMOYIOJBHBIX TPEYIOJbHUKOB, CBOMCTBOM MEIMAHBI,
IIPOBENEHHOMN K TMIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUYECKUX 3a/1a4.

OnpenpensaTs napamienbHOCTh MPSIMBIX C MTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKyIasl.
Onpenenars napamuieIbHOCTh MPAMBIX C MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSIMON 10
TOYEK APYTOH NPSIMOH.

Pemiare 3aaun Ha KJIeT4aTOM Oymare.

HpOBOIII/ITB BBIYHMCJICHUA 1 HAXOAUTH YHUCJIOBBIC 6yKBeHHBIe 3HAUYCHUA YTJIOB B TCOMETPUIYCCKUX
3aga4ax C HMCIOJB30BAHUEM CYMMBI YIJIOB TPEYIrOJIbHHUKOB W MHOI'OYTOJILHHKOB, CBOMWCTB YTJIOB,
O6p830BaHHI)IX IIpU NEPECCUYCHNHN ABYX MapalICIIBHBIX NPAMBIX ceKymeﬁ. Pemats IMPAKTUYCCKHUE 3adavun
Ha HaXOXXACHUEC YTJIOB.

BJ'Ia,Z[eTL IMOHATUCM TCOMCTPUYCCKOI0 MCCTa TOUYCK. Ymethb OMpPEACIATh 6I/ICC€KTpI/Icy yriia "
CepeZ[I/IHHHﬁ MNEPIICHAUKYIIP K OTPE3KY KaK TCOMECTPHUICCKUEC MECTAa TOYCK.

@opMynMpoBaTh ONPEACICHHUS OKPYKHOCTH M Kpyra, XOpAsl M JAMAMETpa OKPY>KHOCTH,
MOJIb30BAThCS MX CBOWCTBAMH. Y METh PUMEHSTH 3TH CBOICTBA MIPU PEIICHUH 3a/1ad.

Bnanerp moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJWUTh €€ LICHTP.
[Monb3oBaThCst pakTaMu O TOM, YTO OUCCEKTPHCHI YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O
TOM, YTO CEPEAMHHBIE IEPIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.



BJ'Ia,Z[eTb MOHATHEM KacaTeIbHOM K OKPY>KHOCTH, IIOJIb30BATHCA TCOpCMOﬁ O INCPICHAUKYIIAPHOCTH
KacaTeJIbHOU 1 paauyca, HpOBC,[[éHHOFO K TOYKEC KaCaHM.

ITomp30BaThCs MPOCTEUIIMMU TEOMETPUYECKUMH HEPaBEHCTBAMH, TOHMMAaTh WX TMPAKTHYECKUAN
CMBICTI.

HpOBOHI/ITI) OCHOBHBIC TCOMCTPUUICCKHUC MMOCTPOCHHNA C TIOMOIIBIO HUPKYJIA U JIMHECWKH.
K KOHIY 06y‘IeHI/Iﬂ B 8 Ki1acce O6y‘laIOIIII/II>'IC$l MOJIYYUT CICAYIOHINE NPCAMETHBIC PE3YJIbTAThI:

PacriozHaBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHIKOB, X AIIEMEHTHI, TOJIB30BaThCS UX CBOMCTBAMU
TIPH PEIIeHUN TEOMETPHIECKUX 3a/1ad.

IIpuMeHSTh CBOMCTBA TOUKH TepecedeHus] MeInaH TPeyTrolbHHUKA (IIEHTpa MacC) B PEIICHUH 3a/1a4.

BJ'IaI[eTI) IIOHATHEM CpCI[HeI\/'I JIMHAW TPCYroJIbHUKA W TpaIClHuU, NPUMCHATbL HUX CBOMCTBa npu
peICHUHN TCOMETPHUYCCKUX 3a/1ay. Ilons3oBaThCs TeopeMoﬁ daneca u TCOpeMOfI 0 MPONOpIHOHATIBHBIX
OTPE3Kax, NPUMCHATDL UX IJIA pCHICHUA ITPAKTUYCCKUX 3a/1ay.

[TpuMeHsATh NpU3HAKH [TO00HS TPEYTrOJbHUKOB B PEILICHUN T'€OMETPUIECKUX 3a/1a4.

ITome30oBaThecst Teopemoit [ludaropa mis pemieHUss TeOMETPHYECKHX W TMPAKTUYECKHX 3a7ad.
CTpouTh MaTeMaTHYECKYIO MOJIENb B MPAKTHYECKUX 33/1a4axX, CAMOCTOATEJILHO JIeNaTh YePTEXK U HAXOAUTh
COOTBETCTBYIOIINE JIIHHBIL.

Brnanets noHATHAMEU CMHYCA, KOCUHYCA U TAHT€HCA OCTPOr0 yrjia IpsMOYTOJIbHOTO TPEYTOJIbHUKA.
[Tonp30BaThCA 3TUMU HOHATUAMM JI PELICHUS NPAKTUYECKUX 3a7a4.

BbraucnsaTh (pa3nyHbIMU CIOCO0aMHM) TUIOIIAIb TPEYTOJIbHUKA U IUIOIAAN MHOTOYTOJIBHBIX (QUTYD
(monp3ysich, rAe HEOOXOIUMO, KaNbKyIATOpOM). [IpHMEHSTh MONyYeHHbIE YMEHHS B TMPAKTHYECKHX
3a1a4ax.

Brnazers MOHATHSMM BHMCAHHOTO M LEHTPAJIBHOTO YIJIA, UCIOJIB30BAaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax MexOy XopAamH (CeKyIIMMH) M YIje MEXAy KacaTeJIbHOW W XOpIAOW Npu peLIeHUH
reOMETPHUYECKHX 3a/1a4.

Bnagers mNOHATMEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPHUMEHSITh CBOWCTBA OMHMCAHHOTO
YeThIPEXYTOJIbHUKA IPU PELLICHUH 3a/1a4.

[TpuMeHsATh TOJTyYeHHbIE 3HAHWS Ha MPAKTHKE — CTPOUTH MaTeMaTHUYECKHE MOJENW IS 3a/1ad
peanbHON KHM3HM M TPOBOAHWTH COOTBETCTBYIONIME BBIYHCICHUS C TPUMEHEHHEM TOA00Us H
TPUTOHOMETPHUH (TIOJB3YSCh, TJIe HEOOX0IUMO, KATBKYIISTOPOM).

K xoniy oOyuenus B 9 kiaacce o0ydaromuics MOMYYHT CIESAYIOIIUE MTPEeIMETHBIE PE3yIbTaThI:

3HaTh TPUTOHOMETpHUYECKHE (YHKLUH OCTPBIX YIJIOB, HAaXOIUTh C HX IIOMOIIBIO Pas3In4HbIC
3JIEMEHTHI TPSMOYTOJILHOTO TPEYTOJIbHUKA («pEIIeHHE MPSMOYTOJIbHBIX TPEYTroJbHIKOBY»). HaxonuTs (c
MOMOIIBIO KAJIBKYJISATOPA) JUIMHBI M YTIIBI U1 HeTaOJMYHBIX 3HAYESHHH.

Ilonp3oBaThCs (bOpMyJ'IaMI/I INpUBEACHHUA U OCHOBHBIM TPUIOHOMCTPUUYCCKUM TOXIACCTBOM JIsA
HaXO0XICHUA COOTHOILICHUH MCKAY TPUTOHOMECTPUYCCKUMU BCIIMIMHAMU.

Hcnonb3oBarh TeOpeMbl CHHYCOB M KOCHHYCOB JIJII HAaXOXJEHUS Pa3IM4HbIX 3JIEMEHTOB
TPEYTOJIbHHKA («PEIICHHUE TPEYTOILHUKOBY), IPUMEHATh WX MPU PEIICHUHA TEOMETPUICCKUX 3a/1a4.

Brnaners nmoHATHsIMH TpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[lonp30BaThCs cBOMcTBaMH OAOOMS IPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIIATE JUIMHBI U HAXOAUTH YIJIBL Y
nooOHbIX ¢uryp. [IpuMensaTs cBoiicTBa MO00MS B MPAKTHYECKUX 33a4ax. ¥ METh MPUBOIUTH IPUMEPHI
NOJJOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.



Tlons3oBaThCs TCOpEMaMu O NPOU3BCACHUUN OTPE3KOB XOpA, O NIPOU3BCACHNUU OTPE3KOB CCKYIUX, O
KBagpare KacaTeIbHOM.

ITomp30BaThCs BEKTOpaMU, TOHUMATh X TEOMETPUIECKUH U (PU3UUECKUN CMBICT, PUMEHSTH UX B
pElIeHn: TeOMEeTpUYeCKHX M (hr3uyecKux 3afad. [IpIMeHATh CKalIsIpHOE MPOM3BEACHHUE BEKTOPOB IS
HAXOKIEHUS IJINH U yTIIOB.

ITonp30BaThCSI METOJOM KOOpAWHAT Ha IUNIOCKOCTHU, TIPUMEHATH €ro B PCHICHUN IT'COMECTPHUUICCKUX U
MPAKTUYCCKUX 3a7a4.

BJ'IaI[eTL MOHATUAMU T[MPABUIJIBHOTO MHOT'OYT'OJIbHUKA, JIHWHBI OKPYKHOCTH, [JIHWHBI OYI'U
OKPYXHOCTH U paI[I/IaHHOI‘/'I MCPBI yrjia, YMETh BBIYUCI/IATH IUIOHIAAb Kpyra U €ro YacTei. HpI/IMCH}lTI)
IMMOJIYYCHHBIC YMCHHS B IPAKTUYCCKUX 3a/lavdax.

Haxomuth ocu (Mim EHTPBI) CAMMETPHUH (PHUTYD, TPUMEHSATH ABMKEHHUS TUIOCKOCTH B IIPOCTEHTIIINX
CITyJasx.

[TpuMeHATh MOoMyYeHHbIC 3HaHMsI HA MMPAKTHKE — CTPOUTH MaTeMaTHUECKUE MOJIEIH [T 3a7a4 peabHON
KHM3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHNEM TOI00HS M TPUTOHOMETPHYECKUX
¢byHKIUH (I0TB3YSCH, TIIe HE0O0X0IUMO, KAITBKYIISTOPOM)
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