MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucrepcrBo oopaszoBanusi 1 Hayku Pecyosmmku TaTtaperan
HukHekaMCKMH MYHULIUNIAJIBHBIN paiioH Pecny0oaiukn Taraperan

MBOY "Jluneii-uatepuart Ne 24" HMP PT"

PACCMOTPEHO u ITPUHSTO YTBEPX/IEHO
Ha 3aceJaHuU [eIaroruyeckoro CoBera Jupexrop
MBOY «Jlunueit-untepnat Ne24» HMP PT ~ MBOY «Jlunueit-untepnat Ne24» HMP PT

[Iporoxoin Nel N.P.Bamnyniun
[Ipuka3z Ne 225

oT «29 » asrycra 2023 oT «29 » aBrycra 2023 r.

JOOKYMEHT NOANNCAH
BNEKTPOHHOW NOAMUCHIO

CepTucbukat: 09F9C5002DBOB2A247F90665132393C7
Bnapeneu: Banuynnux Unbsic Pyctemosny
[HeinctButenex: ¢ 26.06.2023 go 26.09.2024

PABOYASI [IPOTPAMMA
(1D 373490)

yueOHoro kypca «I'eomerpus (yriry0JéHHBIH YPOBEHbB)»

JU1st o0ydarommxcs 7 — 9 kimaccos

r.Huxxkaexkamck, 2023r.



INOACHUTEJIBHASA 3AIINCKA

['eoMeTpuss Kak OIWH W3 OCHOBHBIX PAa3JCOB IIKOJIHBHOWM MAaTEMAaTHKH,
UMEIOIINNA CBOEH 1EbI0 00ECTIeUnTh M3YUYEHUE CBOMCTB M pa3MepoB GUryp, HX
OTHOUIEHWH M B3aUMHOE pPAaCIOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHyI0 JIMHUIO. [leHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o01miero 0opa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYYAIOIIUICS YUUTCS IPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIIOUECHHS, JOKA3bIBAaTh
UCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyXJieHus «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynrpoBaTh 0OpaTHbIe yTBepkIeHHUs. Oco00e 3HaUCHUE T0Ka3aTeIbHas JIMHUS
UMeEeT IS YIITyOJIEHHOTO N3YUeHUS MaTEeMaTHKH.

[{enpro M3yueHUs] TEOMETPUH SIBIISIETCA MCIOJB30BaHUE €€ KaK HHCTPYMEHTa
IIPU PEIICHUH KaK MaTEMAaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  cku3HU.  OOydaromuiicss  JOJDKEH  HAy4YUThCS  OMPENEIsTh
TCOMETPUYECKYI0 (PHUTYpy, ONMHCHIBATH CIOBAMH YEPTEXK WIM PUCYHOK, HAWTH
IUIOIIAAb  3E€MEJIbHOIO  yYacTKa, pPACCUMUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyemble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYECHUU T€OMETPHUHU.
[Ipu pemeHuy 3amay MPAKTUYECKOTO XapakTepa OO0ydYaroIIUACS YYUTCS CTPOUTH
MaTEMaTUYECKHEe MOJCTH  PEalTbHBIX JKU3HCHHBIX CHUTyalldi, IPOBOJIUTH
BBIUMCJICHHSI U OIICHUBATh aJIEKBATHOCTH MOJYYEHHOTO pe3yibTara.

Oco6eHHOCTh YUueOHOTO Kypca YyriayOJaéHHOT0 H3YUEeHHsI T€OMETPUH COCTOUT B
TOM, YTO OOYYarOIIMECs HE MPOCTO 3HAKOMSTCS C OMPEeIEHHBIMU TMOHATUAMH, a
YBEPEHHO OBa/ieBat0T UMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3yUaroTcs Ha 0oJiee rIyOOKOM YpOBHE, a 00yUaroIrecs npuoopeTaroT
YMEHUS, TOMOTAIONINE WM YBEPEHHO IMPUMEHATh CBOM 3HAHHWS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEeIMETax, MPexkK/e Bcero pusznuke U nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYECHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3ajay.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax u3y4aeTcst yriyOnEHHbIA yueOHbIH
kypc «['eoMeTpusi», KOTOpPBI BKIIOUAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrompHuKN», «OKpPYXHOCTHY,
«YeTtpipéxyrompaukmny, «[logobuey, «dmeMeHnTsl TpuroHoMeTpun», «Ilmomanmy», a
Takxke «Metona koopauHaty, «Bektopey, «IIpeobpazoBanus MIIOCKOCTHY.

Ha uzyuenue yueOHoro Kypca «I'eomerpusi» orBoautcsa 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 vaca B Heento), B 9 kiiacce
— 102 yaca (3 yaca B HefeNtO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hctopuss BO3HUKHOBEHUs M pa3BUTHUA reoMerpud. HavaiibHble IOHATHUSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue mIMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocte W yroia. Buael yrinos. HM3MepeHue BenWYuH YIJIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrosinue oT Touku 110 ipsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[ninHa tomanoi. MHoroyronsHuku. [lepumerp
MHOT'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpABEHCTBE (QUIYP, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroJbHMKOB: OCTPOYIOJIBHBIEC, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEApEHHBIE, pPAaBHOCTOpOHHME. Menuana, OuccekTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

CooTHOWIEHUST MEXIY CTOPOHAMH W yIJIAMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapajanenbHbie npsimbie. CyMMa yrijioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O nocTyaare EBknnna u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIIMIO0BOM reomeTprun. CBONCTBA M MPU3HAKU
napauiesibHbIX OpsiMbix. CyMma yIJIOB  TpeyrojibHMKa. BHeEmHWE  yIuibl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBENEHHON K
runotenyse. [IpaMoyrosbHbIi TpEyroJbHUK C yriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYKHOCTHM M Kpyra: LIEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacnosioKEHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpyHOCTH. OKpyKHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoOMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1eHTp. MeTo reoMeTprudecKuX MECT TOUEK IIPH PELICHUH T€OMETPUUECKUX 3a1au.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Ucropuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
34141 HA MIOCTPOEHUS, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KUIIACC

YeThIpEéXyroJibHUKU

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsMOyrojspHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBA M npu3HaKu. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIlCIHH.

Cpennsss IMHUA TPEYroJibHHKAa. MeEToJ yJIBOEHHUs MEIHWaHbl TPEYTOJIbHHKA.
Teopema o nepeceueHnu MeuaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O IMPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonoOue

[Togobue TtpeyroabHUKOB, Kodhdunuent mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi HpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomamu. CBolcTBa IMIIOMAAEH TEOMETPUUYECKUX (QUTYP.
[Tpocreiimue GopmMyibl A7 MIIOMWAAN TPEYTOJIbHUKA, MTapajjiesorpamMmma, pomoa u
Tpanenuu. [Lnomanu nogoOHeIX Guryp. OTHOIIEHHE IIOIIAIEH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. I[lpumenenne teopemsl I[ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMeHThbI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrjia NPSIMOYTOJIBHOIO
TpeyroyibHuKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponopurOHaAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJLHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrmcaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KacaTeIIbHOW U XOPAOM. Y TJIbI
MEXIy XOpJaMH M CEKyIIMMH. DBrHucaHHble W OIMCaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHAKA. B3amMHOEe pacnosokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

CuHyc, KocuHyc, TaHreHc yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbsl  npuBeneHus.  Pemenue
TPEYTOJILHUKOB. Teopema KOCMHYCOB U TEOpEeMa CUHYCOB. PellleHne MpakTHYecKux
3aJ1a4 ¢ UCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3agau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopabl ¥ MOAOOHBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema o mpou3BeeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJpaTe
KacarelbHOU. [IpuMeHeHune npu pemeHnn reoOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonstue o roMoTeTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NPAMOW Ha TJIOCKOCTU. YTJIOBOW KOA(P(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbICH. [lapamienbHOCTh W NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkneHne nepecedeHnii OKpYKHOCTEN U ITPSMBIX
B KoopaumHarax. Popmylia pacCTOsHHMS OT TOYKM A0 npsamou. [liromans
napajienorpaMma B KOOpPJAMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYTOJIbHUKA U NapajiesiorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasyoxeHuss BEKTOPOB MO 0Oasucy.
CkansipHo€ TPOU3BEIAEHUE BEKTOPOB, F'€OMETPUUECKUI CMBICI W BBIpAXKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHO€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEeHuEe CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIEHMS [JJIMH W yrioB. Pemenwe
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{IIMHA OKpY>KHOCTH. [ 'pasycHas u paauaHHast
Mepa yIVia, BBIYMCIICHME JUIMH AYyr OKpyxHocTeW. [lmomane kpyra, cekropa,
cermeHTa. Mctopuueckue cBeieHns 00 U3MEPEHUU ITTMHBI OKPYKHOCTH U TUIOLIAAN
Kpyra.

JIBMKeHMS JIOCKOCTH

[lenTpanpHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO (uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIBIType, apxurekrype. Kommosunumn
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHne B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCHOJIb30BAHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HaBbIKAMU MCCIIEI0BATEIbCKON A TENbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas ¢uznueckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JJIs1 PELICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa dKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanTanum K M3MEHAKINUMCH YCJIOBHSAM COUUAIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA JIPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYJISTUBHBIMU JECHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIECTBEHHBIN MpPU3HAK KiaccU(UKaIny,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIIOUEHUH 110 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanOoJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OILEHHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 X KOMOMHALIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJIsIMHA OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha IOUCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4uH, SKCIICPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl HpU pEUICHHHM Y4YeOHbIX MaTeMaTHYeCKUX 3a/ay, NPUHUMATH IIeJib
COBMECTHOH JEsTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABI paboT, IOTOBAapHBATHCS, OOCYKIATh MPOIECC M PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJeHAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJibTaT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yJibTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH MOCTAaBICHHON €U U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pE3yJIbTATHI:

Pacno3sHaBaTh M3y4€HHbIE TIE€OMETPUYECKHE (QUIYpbI, OINpPENeIsITh HX
B3aMMHOE pacCIOJIOKEHUE, H300paxaTb I'€OMETpPUUYECKHE (QUTYpPBI, BBIIOJIHATH
YEPTEXKU IO YCIOBHUIO 3a1a4u. VI3MepATh TUHEHHBIE U YTIIOBBIE BEJIMYMHEL. Pematp
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTp NPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
peaIbHOM KU3HHU, pa3MEpoOB MPUPOJHBIX O00BEKTOB. Pasnuuarh pazMepsl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUSA C MCIIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHNN I'€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTb MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCIIEHUS U HAXOAUTH YUCIIOBBIE U OyKBEHHBIE 3HAUEHUS YTIIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyIIel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKICHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensith
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3a7a4.



®opMynupOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpIbl U JHAMETPa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHON OKOJIO TPEYTroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIb30BaTh (DaKThI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePICHANKYJISIPHOCTH KacaTEJIbHOW U pajuyca, IPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koH1y oOyueHus B 8 kiacce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHbIE
pe3ybTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMM IPU PEIICHWU T'€OMETPUYECKUX 3ajad. Pasmnuath
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBONCTBA TOUKH MEPECEUEHUS] MEUaH TPEyrojbHHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TUHUH TPEYTONbHHUKA U TPAMEUN, TPUMEHSITh UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpEeMy O TPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHITh UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpaJIbHO-CUMMETPUYHbIE (QUIYpbl U HCIOIB30BATh HX
CBOICTBA IIPU PEUICHUU 3a7a4.

Brnanets moHsTHSMH TOA00WS TPEYTrOJIBHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoAoOHBIX (urypax. [lonb3oBaThCs MpU3HAKAMU
noj00usl TPEYroabHUKOB MPU PEIICHUU TeoMeTpuueckux 3anad. Jlokas3biBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBonuTe W ucnonp3oBaTh mpocteiimue  GopMmynbl A TUIOLIAAM
TPEYroJIbHKUKA, NapajljiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOWIAAb TPEYTroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(MonB3ysiCh, TNI€ HEOOXOAWMO, KaJbKYJIATOPOM). 3HATh OTHOIICHWE ILUIOMIACH



NoOOHBIX (UTYp U TMPUMEHSATh NP peHIeHuH 3aaad. [IpuMeHsTh mogydyeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIENb B TPAKTUYECKUX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJIMHBI.

Bianerp mNOHATHEM BIMCAaHHOTO MW ILEHTPAIBHOTO YIJia, YyIJIa MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAJIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUNCIICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHIry 00yueHust B 9 ki1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxoauTh (C MOMOILBIO KAJIBKYJISATOPA) ITMHbI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiIaMHu HNPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IpuMEHSATH TPUTOHOMETPHIO B 33J]a4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOJANUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (PopMydamMHu JUIsl IUJIOIIAAU TPEYTrOJIbHHKA,
napajienorpamma, poM0a, Tpamneuu, BEIBOAUTh U TpUMEHATH hopmyiy ['epoHa u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HMeTs npencraBiaeHue 0 TOMOTETUN, TPUMEHATH B IPAKTUYECKUX CUTYALUAX.

Hcnonb3oBatk Teopemsl UeBbl 1 MeHenas rpu peieHunu 3aiay.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIVIaX, YIVIAX MEXAY XOpAaMH
(CeKyIMMHM) U yTiie MeXAY KacaTeJIbHOM U XOPAOH MU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUMN OTPE3KOB CEKYILMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOPAMHAT HAa IJIOCKOCTH, PabOTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro Ko3pduuueHta u
CBOOOJHOTO 4YJi€Ha, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YTJIOBOTO
K03 duIMeHTa ¢ BO3pacTaHuEM U yObIBaHHEM JMHEHMHON QYHKIMH. YMETh peliaTh



METOAOM  KOOpPAMHAT  3aJadd,  CBS3aHHbIE C  NAPAUICIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO TPSMBIX, IIEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYECHUS.

BeiBOIUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOX
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUYCHUM OKPYKHOCTEM U MNpsMbIX. Bianers
dbopMynaMu paccTOSHUS OT TOYKHM 10 MPSMOM, IJIOLIaAM MapajiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOZO0M KOOPAUHAT Ha INIOCKOCTH, IPUMEHATH €r'0 IIPU PELICHUHU TEOMETPUYECKUX
U IIpakTUYeCcKuX 3azady. IIpuMeHsATs METOX KOOpAMHAT B IPAKTUKO-
OPUEHTUPOBAHHBIX N'€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HA YHCIIO, BIAJETh IPAaBUIAMU TPEYTOJbHUKA W IapajuiesiorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMHU BEKTOpa. DBriagers CcloXeHueM U BBIYUTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpPA Ha YUCJIO B KOOPINHATAX.

WNmets npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IMOay4YeHHBIE 3HAHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branerp MOHATHEM CKalXspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
r€OMETPUYECKHUM CMBICI U YBEPEHHO ITOJIb30BATHCS €TI0 BEIPAKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh NUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEJICHUS U €0 CBA3b C
npoerupoBaHueM. IIpuMeHATP  CKalsApHOE NPOU3BEIECHHME BEKTOPOB  JUIA
HaxXOXJICHUA [JIMH M YIriaoB. Pemars reomerpudeckue 3agadyd C IOMOILBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaIsApHOE MPOU3BEACHUE BEKTOPOB B
anredpanueckux U (pu3ndyeckux 3agavax.

Biianers NMOHATUAMH NPABWIBHOTO MHOTOYIOJIBHHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI yTU OKPYKHOCTH U PaJUaHHON MEPHI yIJIa, BBIYUCIIATH IUIOAAb KpyTra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHS NPHU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUSI 00 M3MEpEHUU
JUTMHBI OKPY’KHOCTH U IUIONIAAN KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHKCHHSIX.
Haxoauth ocu, LEHTpbl CUMMETPUH (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIKNX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS TUIOCKOCTH
IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

[IprMeEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNPUMEHEHHEM IOA0OMS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBbie)
Ne i/t P Konrpouabnsie IIpakTnyeckue bp
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocreiimme
1 o . 28 1 Bubnunoteka LLOK
reoMeTpuyeckue (GUrypsl ¥ ©X CBONCTBA.
P M https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpuiecKux BETUYUH
2 TpeyronbHUKI 19 1 https://m.edsoo.ru/7f415e2e
3 [Tapannensnocts. CymMa yriioB 15 1 Bubnuoteka LIOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 m 7 Bubnunoteka LLOK
SIMOYTOJIbHBIC TPEYTOJIbHUKH
pAMOy pey https://m.edsoo.ru/7f415e2e
5 I 5 1 Bubnunoteka LOK
€OMETPUYECKUE HEPABEHCTBA
P P https://m.edsoo.ru/7f415e2e
OxkpyxHocTbh. ['eoMeTpuueckne Mmecta
5 Py n P 18 1 Bubnunoteka LLOK
Touek. [locTpoeHus ¢ moOMONIBIO LUPKYIIS
N P HIbIO HHPKY https://m.edsoo.ru/7f415e2e
1 JTUHEUKH
7 [ToBTOpenue, 060061IeHNE, 10 1 Bubnunoteka LIOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Bubnnoteka LIOK
1 Yetpipéxyro 22 1
TRIPEXYTOIBHHIH https://m.edsoo.ru/7f417e18
Bnbnnoteka LIOK
2 [Tomobue 16 1
Aloou https://m.edsoo.ru/7f417e18
Bubnnoteka LIOK
3 [Tnoma 16 1
JTOMatp https://m.edsoo.ru/7f417e18
4 Teopema [Mudaropa n Havana 18 1 BubamoTteka LLOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
5 VYTIIIBl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 Bubnnoteka LIOK
OKPYKHOCTBIO https://m.edsoo.ru/7f417e18
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 10 1 Bubnunoteka LLOK
3HAHUU https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



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 KJTACC

KoaundecTBO yacoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3iesioB U TeM uudpoBbIe
Ne ii/m P Kontpoabnsie IlpakTuueckue (pp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Bnbanoteka LIOK
1 P 22 1
CHICHHEC TPEYTOJILHIKOB https://m.edsoo.ru/7f41al2c
Bnubnnoteka LIOK
2 ITono0 12 1
OAODHE TPEYTOTBHHIKOB https://m.edsoo.ru/7f41al2c
Bnbanoteka LIOK
M 1 1
3 CTONL KOOpAMHAT 0 https://m.edsoo.ru/7f41al2c
Bnubnnoteka LIOK
4 B 20 1
CKTOPBI https://m.edsoo.ru/7f41al2c
5 16 1 Bubnumoteka LLOK
Jlnuna OKpY>KHOCTH H ILIOMA/E Kpyra https://m.edsoo.ru/7f41al2c
Bubnnoteka LIOK
1
6 JIBIKEHIA TII0CKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6odIIEHNE, 12 1 Bubnunoteka LLOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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