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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus Kak OJIMH W3 OCHOBHBIX PAa3/IEJIOB MIKOJIBHOW MATEMAaTUKH, UMEOIIUN CBOEH
IEIbI0 O00ECMeYnTh W3yYeHHWE CBOWCTB M pa3MepoB (uryp, MX OTHOIICHWUH WU B3aWMMHOE
pacroyioKEHUE, OMUPAECTCs Ha JIOTMYECKYI0, TOKa3aTelbHYyl0 JTUHUIO. L[eHHOCTh u3ydeHus
r€OMETPUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHMs 3aKIIOYaeTcs B TOM, 4YTO
0oOydJaronuiicss y4uTCs TPOBOAUTH JTOKA3aTCIIbHBIC PACCYXKIACHHS, CTPOUTHh JIOTHUECKUE
YMO3aKJIIOUCHHUS, I0Ka3bIBaTh UCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
MIPOBOJUTh  PACCYKACHHS «OT TPOTUBHOTO», OTJIMYATh CBOHCTBA OT TMPHU3HAKOB,
dbopmynupoBath 0OpaTHble yTBepxkaeHus. Ocoboe 3HaueHue JoKa3aTeiabHas JIMHUS HMEET
JUTS YTITyOJIEHHOTO U3y4YeHUs MAaTEeMAaTHKHU.

[leapt0 M3y4YeHUS TEOMETPHH SBIIACTCS HCIIONB30BaHUE €€ KaK HWHCTPYMEHTA MpHU
pEIIeHNN KaK MaTeMaTHYeCKHX, TaK W MPAKTHYECKUX 3a7ad, BCTPEUAIONIUXCS B peabHOM
xu3HU. OOyuarIMiicss JTOJDKEH HAy4dUTbCS ONPENeNsiTb T'€OMETPUYECKylo (urypy,
OMHCHIBATh CIIOBAMH YEPTEXK WIM PUCYHOK, HAWTH IUIONMIAJIb 3EMEIbHOTO Y4acTKa,
paccYuThIBaTh HEOOXOJIMMYIO JJIMHY OINTOBOJIOKOHHOTO Kalessi WM TpeOyemble pa3Mepbl
rapaxa Jijisi aBTOMOOMIIsl. DTOMY COOTBETCTBYET BTOpasi, BEIYUCIIUTEIIbHAS JTMHUS B N3YICHHUH
reomeTpuu. [Ipu pemiernn 3a1a4 MPaKTHIECKOTO XapaKTepa 00yJarOIMIUACs YIUTCS CTPOUTH
MaTEMaTUYECKUE MOJCIHU PEANbHBIX JKU3HEHHBIX CHUTYallMi, MPOBOJUTH BBIYHCICHUS U
OIICHUBATH aJ€KBATHOCTD MOJIYYEHHOTO pe3yIbTaTa.

Oco0eHHOCTh yueOHOT0 Kypca yriyOJIEHHOTO U3y4eHUsI TEOMETPUU COCTOUT B TOM, UTO
oOydJaroruecss HE TIPOCTO 3HAKOMATCS C ONPENCIAEHHBIMH TOHATHSIMH, a YBEPEHHO
oBaneBaroT nMH. CyIIeCTBYIOIIHUE TEMBI IIPOTPAMMBI 0a30BOTO Kypca T€OMETPUH U3YIarOTCS
Ha Oojee rayOOKOM ypoBHE, a OOydarllvecs MNPUOOpPETaOT YMEHHUS, MOMOTAaIoIIUe UM
YBEPEHHO MPUMEHSITh CBOM 3HAHUS HE TOJIBKO B MaTEMaTUKE, HO U B CMEKHBIX MpeaMeTax,
peXIe BCero Gu3nke U MHPOPMATHKE, a TAKKE TOJIB30BATHCS IMOTYYEHHBIMU 3HAHUSAMU TPU
pEIIeHUH TPAKTHICCKUX 3a/ad.

CornacHo y4yebHOMY TUTaHy B 7-9 Kiaccax u3ydaeTcsl YIIyOJEHHBIA y4deOHBIM Kypc
«"eomeTpusi», KOTOPBINA BKIIOYAET CJEAYIOIIUE OCHOBHBIE pas3fenbl coaepxanus: «Hauama
reomeTpun», «TpeyronbHUKn», «OKpPYXKHOCTHY, «YUeTbipéxyroapHukm», «llomoduey,
«OneMeHTsl TpUTOHOMEeTpHum», «Ilmomanm», a Takke «Meton KoopauHaT», «BekTopb»,
«IIpeobpa3oBaHMs TUIOCKOCTH.

Ha usyuenue yue6Horo kypca «I'eometpusi» otBoautcst 204 yaca: B 7 kinacce — 68 yacos
(2 yaca B Henenmo), B 8 kimacce — 68 yacoB (2 yaca B Hezieli0), B 9 kinacce — 68 yacos (2 yaca B
HEJIETIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Hauasa reomerpuu

Hctopuss BOBHUKHOBEHUSI M PAa3BUTHSA TeoMeTpuH. HadanpHble NOHATHS T€OMETPHU.
Touka, mpsmasi, oTpe3ok, Jyd. lloHsTue 00 akcuome, TeopeMe, 10Ka3aTeNIbCTBE,
ONIPEICIICHUM.

B3anmHOe pacnosiokeHue TOYeK Ha npsAmMou. M3mepenue mimHbI 0Tpe3Ka, pacCTOSIHUE
MEXKy TOUKaMHU.

[Tonymnockocts U yroi. Bunel yrnos. M3MepeHne BenW4HMH yrioB. BepTukanbHble U
CMeHbIe yribl. [lapajsienbHble U NEPNEHAUKYISPHBIE TpsiIMbIE. PaccTosiHME OT TOYKHU A0
npssMou. bruccekrpuca yria.

Jlomanasa. Bwuael nomanbix. JlnuHa somaHou. MmuoroyroneHuku. [lepumertp
MHOTr'OYyroJibHUKa. [IoOHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBruyHBIC MPEACTaBICHUS O PABEHCTBE PUTYP, UX PACIIOIOKEHUU, CHMMETPHUH.

[Ipocreimmue nocrpoenus. MHCTpYMEHTHI U1l U3MEPEHUH U IOCTPOCHU M.

TpeyroabHuKku

Buapsl  TpeyroabHHKOB:  OCTPOYTOJIBHBIE,  NPSIMOYTOJIBHBIE,  TYIOYTOJIBHBIE,
paBHOOEPEHHbIE, PABHOCTOPOHHUE. MennaHna, OMcceKTprca U BbICOTAa TPEYTOJIbHUKA.

PaBencTBO TpeyronbHUKOB. [lepBbIii U BTOpOW NPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB.
PaBHOOEpeHHBIC TPEYTONBHUKU U UX CBOMCTBA. [Ipru3HaK paBHOOEAPEHHOTO TPEYTOJIbHUKA.
TpeTuit mpu3HaK paBeHCTBA TPEYTOJIBHUKOB.

CooTHOmIEHUsT MEXIy CTOPOHAMH UM yIJaMH TpeyrojpHHKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O NIMHE IOMAHOM.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBa oOceBOW cummeTpuu. [Ipumepsl
CUMMETPUH B OKPYKAIOILEM MUPE.

[Hapamienbubie npsaMbie. CymMMa yrijioB MHOIOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HICTOPUYECKUE CBENECHUSA O mocTyjare EBkiuaa m o poiu
JloObaueBCKOTO B  OTKPHITUM HEEBKIUIOBOM reomeTpun. CBolicTBa U MPU3HAKU
napauieNibHbIX OpsiMbIX. CymMma YIJIOB TpEyroJibHMKa. BHemHue yribsl TpeyrojbHUKA.
CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIBHMKA M CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHUKA.

IIpsimoyrojibHble TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYrOJIBHUKOB. [IepneHauKyIisip 1 HaKIIOHHAS.
CBOWCTBO MeOuaHbl MPSMOYTOJBHOTO TPEYroJbHUKA, MPOBENEHHOM K THIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yriaom B 30°.

Oxpyx)HOCTH

[ToHATHS OKPY>XKHOCTHM U Kpyra. DJEMEHTbl OKPYXHOCTH M Kpyra: LIEHTp, paJuyc,
IAAMETP, XOpJa, HMX CBOWCTBA. B3auMMHOE pAaCIOJIOKEHHE OKPYKHOCTA U MPSIMOM.
KacarenbHasg u cekymas K OKpyXHOCTH. OKpy>XHOCTb, BnucaHHas B yrod. [Ipocreitmme
ITOCTPOEHUS C TOMOIIBIO IUPKYJIA U JINHEHKH.

I'eomeTpHuYeckue MecTa TOYEK



[IonsiTHE O reOMETPUUECKOM MeCTe TOYeK. [Ipumepsl reOMeTpuYecKuX MECT TOYEK Ha
IUIOCKOCTU. buccekrpuca yrina W CEpeaUMHHBIM MEPHEHAMKYJSIP K  OTPE3Ky Kak
reoMeTpuyeckue mecta Touek. OmucaHHasi OKPYKHOCTb TPEYroOJIbHHMKA, €€ LEeHTp. Meton
IrE€OMETPUYECKHUX MECT TOYEK IIPU PEIICHNN F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JJUHEHKH

Hctopuueckue ceneHus. OO0CHOBaHUS MPOCTEUIINX MOCTPOEHUH, ATambl 337a4d Ha
IIOCTPOEHMS, PEIICHUE 3a/1a4 HA TIOCTPOCHUE LUPKYJIEM U JTUHEUKOM.

8 KVIACC

YeTbIpEéXYyroJIbHUKH

[lapannenorpamm, ero mnpu3Hakd W cBoicTBa. lIpsiMmoyronpHuk, pomO, KBajapar, HX
NpU3HaKu U cBoiicTBa. Tpamernus. PaBHoOenpeHHass Tpamenus, €€ CBOMCTBA W MPU3HAKH.
[TpsimoyrosibHas Tpaneuus. CpeaHsis JTUHUS TPACLHH.

CpenHsas IMHUS TpeyroubHUKa. MeTol yIBOCHUSI MEIMaHbl TPEYrolbHUKa. TeopeMa o
[IEpECECYEHNN MEAMAH TPEYTOJIbHUKA.

Teopema dDaneca, TeopeMa O NMPONOPLUUOHAIBHBIX OTpe3Kax. Teopema BapuuboHa miis
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpallbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxoOue

[Tonobue  TpeyroibHUKOB, KO3 duiument mnomodbus. IlpusHaku  mogoous
TpeyroJibHUKOB. [IpuMeHeHne mojoOus MpH pEHICHUU TEOMETPUUYECKUX U MPAKTUUYECKUX
3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBoiicTBa Iwiomanei reomerpuueckux ¢uryp. I[Ipocreitmue
dbopmybl IS TIOMAAN TPEYrobHUKA, MapajuieniorpaMma, pomOa u tpanenuu. [lnomanu
no00HBIX (uryp. OTHOIICHKE TIIOMAEH TPEYTOJLHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. I[Ipumenenue teopemsl Iludaropa npu penieHUM NpPaKTUYECKUX
3az7ad4.

DJIeMeHTbl TPUTOHOMETPUH

CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO YyIja MPsIMOYTOJIbHOIO TPEYTOJIbHHUKA.
Tpuronomerpuueckue QyHkuuu yrioB B 30° 45° u 60°. IlponopimoHaibHbIE OTPE3KU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl U 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO

BrimcaHHbIE U LEHTpAJIBHBIE YIIIbl, YTOJI MEXKIY KAcaTEIbHOU U XOPAOU. YTJIbl MEKIY
XOpJAaMyd UM CEKylIMMH. BriMcaHHble W ONUCAHHBIE OKPYKHOCTH TPEYTrOJIbHUKA W
YeThIPEXYTroJbHUKA. CBOMCTBA M NPHU3HAKU BIIMCAHHOTO YETHIPEXYroJibHMKA. B3anmHoe
pacrnoyio)keHHe JIByX OKpykHoctel. Kacanme okpyxkHocten. OO0mme kacaTeslbHBIE K JBYM
OKPY’KHOCTSIM.



9 KIIACC

Pemenue TpeyrosibHMKOB

Cunyc, kocunyc, tanredHc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
ToxkAecTBO. DopMynsl mnpuBencHus. PemeHne TpeyroapHHUKOB. Teopema KOCHHYCOB M
TEOpEMa CUHYCOB. PellleHre npakTH4ecKux 3a1a4 ¢ UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBbI CUHYCOB. Penienne 3a/1a4 reoMeTpu4eCcKOn ONTHUKH.

Tpuronomerpuueckre (GopMynbl A IUIOMAAM TPEYroibHUKA, Napalljiesorpamma,
pomba, Tpaneruu. ®opmyna ['epona. opmyna miom@aan BeITYKIOrO YeThIPEXYTOIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopael u TOMOOHBIE TPEYTOJBHUKH B OKPY>KHOCTH. TeopeMa O MpOU3BEACHUU
OTPE3KOB XOpJA, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYLIMX, TEOPEMa O KBaApare
KacaTenbHOU. lIprMeHeHHe NpuU pENIeHUHM TEOMETPUYECKUX 3anad. Teopembl YeBbl H
Menenas. [Ionstue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHUE MPSAMON Ha IJIOCKOCTH. YTJIOBOW KO3(PQPUUMEHT U CBOOOJHBIA YJIEH, MX
reoMeTpuyeckuil cMpicil. [lapaiienbHoCTh M NEPIEHIUKYIIPHOCTD MPSAMBIX (Yepe3 YIJIOBOM
koa(huireHT).

YpaBHeHHE OKpYKHOCTH. HaxoxneHue IepecedyeHHil OKPYKHOCTEW W IPSMBIX B
koopauHaTax. GopMyna pacCcTOsHHS OT TOYKHM 10 mpsmout. [lmomanes mapannenorpamMma B
KOOpJIMHATAaX, MOHATHE 00 OPUEHTUPOBAHHOM Iyomaau. [IlpumMeHeHre MeToaa KOOPAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a7adax.

BexTopsl

Bekrtops! Ha uiockocTH. CiioKeHNE M BBIMUTAaHUE BEKTOPOB — ITPABUIIA TPEYTOJIbHUKA U
napajuiesiorpaMmmMa. Y MHOKEHHE BekTopa Ha uucio. Koopaunatel BekTopa. ClOXKEHHE H
BBIYUTAHUE BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4YUCIO B KoopauHarax. lIpumenenwue
BEKTOPOB B (hU3UKE, IIEHTP Macc.

[Tonarne o Gasuce (Ha TUIOCKOCTH). PasmoxkeHus BeKTopoB 1o 6Oasmcy. CkalspHoe
IIPOU3BEACHUE BEKTOPOB, TE€OMETPUYECKHMN CMBICI W BBIPAXEHHE B JIEKAPTOBBIX
KoopJuHatax. JucTpuOyTUBHOCTh CKAJIAPHOTO Npou3BeaeHus. CKalsipHOE MPOU3BEACHUE U
npoerupoBanue. IIpuMeHeHne CKaasIpHOro IMpoOU3BEACHUS BEKTOPOB U1 HAXOKICHMS JUIMH
U yTi0B. Pelienne reoMeTprudecKux 3a1a4 ¢ IOMOIIBIO CKAJISIPHOTO IIPOU3BEACHUS.

JlJIMHA OKPY/KHOCTH M IUIOLIAAb KPYyra

[IpaBriibHBIE MHOTOYTOJIBHUKH. JlnnHA OKpyX)HOCTH. ['pagycHas m paauaHHas Mmepa
yIjla, BBIYMCIECHHE [UJIMH Jyr OKpyXHocTed. Ilmomanes kpyra, cekTopa, CErMeHTa.
HcTopuueckue cBeieHUs: 00 M3MEPEHNUHU JUTMHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

JIBHKEHUSI TIIOCKOCTH

[entpanbHas cummerpud. llenTpanbHo-cumMerpuunble ¢urypsl. [loBopor. OceBas
cummeTpusi. DUrypbl, CUMMETPHUYHBIE OTHOCUTEIIBHO HEKOTOpOoW ocH. IlapannenbHblii
IIEPEHOC.

[Tonsitue nBwKeHus u ero cpoiictBa. PaBeHctBo ¢uryp. IlposBienus cummerpuu B
NPUPOJIC, KUBOIKCH, CKYJIbOType, apxuTekrype. Kommo3uuuu IBHKEHUH (mpocTeiine
npumepsbl). [I[puMeHeHre B reoMeTpUUeCKUX 3a/1auax.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «('EOMETPUSI» HA YIJYBJAEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS MTPOrPAMMbI 10 MATEMATHKE XapaKTEPU3YIOTCS B
YacCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

NPOSIBJICHUEM HWHTEpeca K MPOUUIOMY W HACTOSALIEMY POCCHUKWCKOM MaTEeMaTUKH,
LIEHHOCTHBIM OTHOUIEHUEM K JOCTH)KCHHUSIM POCCUHUCKUX MATEMATHKOB U POCCUHCKOU
MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3THUX JOCTUKEHHUW B JPYTMX HayKax H
IPUKJIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA W pealli3alid €ro mpas,
IPEJCTaBICHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, MPOLEAYp IPakJaHCKOTO 00IIecTBa (Hanpumep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO STHYECKUX Npo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTH)KEHUM HAyKd, OCO3HAHUEM BaXHOCTH MOPAIbHO-3TUYECKUX IPUHLMUIIOB B
JEATEIIbHOCTU YYEHOT0;

3) TPy10BOTr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PELICHUU MPAKTHYECKHUX 3a7a4 MaTeMaTH4YECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro oOpa3oBaHUsA Ha MPOTSHKEHUU
BCEW MKU3HU JUIsl YCIEUTHOW MPO(PECCUOHAIBHON ESITEIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX
YMEHMM, OCO3HAHHBIM BBIOOPOM U MMOCTPOCHUEM WHAMBUAYAIbHON TPAeKTOpUN 00pa30BaHUs
Y )KM3HEHHBIX IIJIAHOB C YYETOM JIMUHBIX UHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSTHIO MAaT€MaTUYECKHX
00BEKTOB, 3aJad, pEIICHUM, pacCyX IAEHUW, YMEHHIO BHACTh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOIO MO3HAHMSA:

OpUEHTAlMEN B I€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKA, MPUPOJbI M OOIIECTBA, MOHUMAHHEM
MaTEMaTUYECKOM HAayKH Kak c(epbl 4eTOBEYECKOM NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHUA U
3HQUYUMOCTH ISl Pa3BUTUSI [MBUJIW3AIMU, OBJAJCHUEM SI3bIKOM MAaTEMAaTHUKH U
MaTEMaTU4YECKOM KyJbTYpOM KaK CpEICTBOM IIO3HAHHUS MHpPA, OBJIAJIEHUEM HABBIKAMHU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) ¢usnueckoro BocnUTAHWSA, (OPMHPOBAHUS KYJbTYPbl 3/0POBbS U
IMOLMOHAJIBHOIO 0J1ArONOy YU

TOTOBHOCTBIO NPHMEHSITh MAaTEMaTUYECKUE 3HAHUS B HMHTEpPECaX CBOErO 3/10POBbs,
BEJICHUSI 3[J0POBOrO 00pa3a JKMU3HU (310pOBO€ MHUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI
U OT/IbIXa, peryJiApHas (pu3nyecKas akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABBIKA pediiekcun,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4YeJIoBeKa;



7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

OpUEHTALMEN Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUI JJIs pEelIeHUs 3a1a4 B 001acTu
COXPAHHOCTH OKpY>KaIoIlled Cpeibl, TUIAHWPOBAHUS TOCTYNKOB M OLIEHKH HX BO3MOYKHBIX
NOCTENCTBUM ISl  OKpYXKAaloIIe  cpelbl, OCO3HAaHHWEM TJO00AJBHOTO  XapakTepa
IKOJIOTHUECKUX MPOOJIEM U MyTel UX PelIeHus;

8) ananTanmuu K U3MEHSIIOIIUMCS YCJIOBUAM COLUATbHON M IPUPOIHOM cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JESTEIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y
Apyrux JroAel, mpuoOpeTaTh B COBMECTHOM [EATENIbHOCTH HOBbIE 3HAHUS, HABBIKU U
KOMITETEHIIMH U3 OTIbITA APYTUX;

HEOOXOMMOCTBI0O B (POPMUPOBAHUM HOBBIX 3HAHWM, (POPMYIUPOBATH WUJICH, TOHITHUSA,
TUMOTE3bl 00 OO0BEKTax M SBICHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallHI0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PELICHUS U
JeicTBUS, POPMYITHPOBATH U OIEHUBATH PUCKU U TIOCTEACTBHS, (GOPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe OCBOEHHUSI MporpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi y oOydaromierocss OyayT chopMUpPOBaHBI MeTanpeaMeTHble Pe3yJbTaThl,
XapaKTEPU3YIOIIHNECS OBJIAJCHUEM YHUBEPCAIBbHBIMU TO3HABATEIBHBIMU JICMCTBUSMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMUA JCHUCTBUAMU U YHHUBEPCAIBHBIMU PETYISATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE H1eiiCTBUS
ba3oBble JJoruueckue aeMcTBU:

BBISBJISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTUUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHHM MEXIy TMOHATHAMHU, (OPMYIUPOBATh OMNPEACICHUS TTOHATHH,
yCTaHaBJIMBATh CYIIIECTBEHHBINM NPHU3HAK KJIACCU(UKAIIUM, OCHOBAHMS JUIsi OOOOIICHUS H
CpPaBHEHHUSI, KPUTEPUU MTPOBOJIMMOTr0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATh M MPEOOPa30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIATEIbHBIC, CIMHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBIIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUHNS B (pakTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKACHUSAX, TMpeiaraTb KPUTCPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOYEHUH, YMO3AKIFOUEHNUN 110 AaHAJIOTHH;

pa3OupaTh JOKa3aTelbCTBA MAaTEMaTUYECKUX YTBEPXKACHUN (IpsIMbBIE U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MaTeMaTUYeCKuX (PaKToB,
BBICTPAMBATh APTyMEHTALIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHATh METO]
MaTeMaTU4YECKOU UHIAYKIIMU, 000CHOBBIBaThH COOCTBEHHBIC PACCYKICHUS;



BbIOMpaTh CHOCOO penieHus y4yeOHOM 3ajauu (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB
peiieHusi, BBIOMpaTh HanOoyiee MOAXOASIIMNA C Y4ETOM CaMOCTOSATEIbHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

UCIOJIb30BAaTh  BONPOCHI  KaK  MCCIEAOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUA,
(GopMyIupoBaTh BONPOCHL, (DUKCUPYIOIIME IPOTUBOPEUYUE, MPOOJIEMY, CaAMOCTOSITEIBHO
yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH THIOTE3Y, ApPryMEHTHUPOBATH CBOIO
NO3ULINI0, MHCHHUE;

IPOBOJAUTH 10 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY SKCIIEPUMEHT, MCCIIEI0BaHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOro OOBEKTa, 3aBUCHUMOCTEN OOBEKTOB
MEKy COOO0M;

CaMOCTOSITENNLHO ~ (OPMYNIUPOBaTh OOOOIIEHHS ¥  BBIBOJABI 1O  pe3yjibTaTaMm
NpOBEAEHHOTO HAOMIOJCHUS, HWCCIEIOBaHMs, HSKCIEPUMEHTa, OIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIABUIATH IIPEAIIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIMH, IaHHBIX, HEOOXOIUMBIX
JUISL peLIEHUS 3a]1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpATh (hOpMYy MpeCTaBICHUs NHPOPMALIMKY U WILTIOCTPUPOBATh PEIIaeMbIe 3aJa4u
CXeMaMH, AMarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIUSAMU;

OLICHMBAaTh HAA&KHOCTh MH(POpPMALMM TO KPUTEPHUSM, NPEIJIOKEHHBIM  WIIU
c(hOopMyITUPOBAaHHBIM CAMOCTOSITENBHO.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eCTBUS:

BOCIIPUHUMATh U (DOPMYITUPOBAThH CYKJICHUSI B COOTBETCTBUH C YCIOBUSMH H IICIISIMU
00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W TMTUCHMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHS IO XOAYy PEIICHHs 3aJadd, KOMMEHTHPOBATh TOJyYCHHBIN
pe3yibTarT;

B XOJIe 00CYKJIEHUs 33]]aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMbI, MPOOIEMBI,
peraeMoit 3a7a4n, BRICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTOMCK PEIICHHSI, COITOCTABISAThH CBOU
CYXIEHUS C CYXKISHUSIMH JPYyTUX YYaCTHUKOB JHaiora, OOHApY)KWBAaTh pa3IHUAC H
CXOZICTBO TIO3UIIHI, B KOPPEKTHOH opme GopMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPECTABIIATh PE3YJIBTATHl PEIICHUS 3a7a4d, YKCIIEPUMEHTA, UCCIICAOBAaHMS, TTPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICEHUS C YYETOM 3a7ad MPE3CHTANH |
0COOEHHOCTEH ayIuTOpUH;

MOHUMATh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOH pabOTHI
Opy  pEIIeHWH YYEOHBIX MaTEeMaTHYECKUX 3ajad, NpPUHUMATh I€Jdb COBMECTHOM
NeSATEeILHOCTH, TJIAHUPOBATH OPTAHU3AIIMI0 COBMECTHON PabOThI, paclpenesaTh BUIbI paldoT,
JIOTOBApUBATHCA, 00CYKIAaTh MPOIECC U PE3YNIHTAT PAOOTHI, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJIEH;



y4aCTBOBATh B IPyNmNoBbIX (popMax paboTel (00CYykIeHHS, OOMEH MHEHUH, «MO3TOBbBIC
MITYPMBD» M WHBIE); BBIOJHITH CBOIO YacTh PA0OTHI U KOOPJAWHUPOBATH CBOU JICUCTBUS C
JPYTUMU YjIeHAMU KOMaH/Ibl, OIICHHBATh KAYECTBO pe3yibTaTa U KaueCTBO CBOETO BKJIAja B
OOIIHMI pe3ysIbTaT Mo KPUTEPUIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUSI.

Pery/iiTUBHBbIE YHUBepCcaJbHbIe y4eOHbIe ieiicTBUSA
Camoopranusanus:

BBISBJISITH MPOOJEMBI I PEIICHUS B JKU3HCHHBIX M yYEOHBIX CHTYyaIlUsX,
OPUEHTHPOBATHCS B PANIMYHBIX TMOJXOAAX TNPUHATHS pEIIeHUN (MHIUBUAYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITENIFHO COCTaBJISTh IUIAH, AJITOPUTM pEIICHUS 3aJadu (UM €ro 4YacTh),
BBIOMpaTh CIOCOO pemieHWsT ¢ y4E€TOM HMEIOMIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH MHTEJIEKT:

BJIQJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ysbTaTa pPemeHus
MaTeMaTHYeCKOH 3a7aun, CAMOMOTHBALIMU U PEQIIEKCUH;

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 33Ja4l, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa ACSITEIbHOCTH MOCTABICHHOW LEIH U YCIOBUSM,
OOBSACHSITh NMPUYUHBI JTOCTHXKCHHS WM HEJOCTIKEHUS 1eNU, HaXOAUTh OLIMOKY, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BBIp@XaTh AIMOLMU MpPH HU3yUYCHWH MaTeMaTHUYeCKHMX OOBEKTOB W (DakToOB, daBaTh
SMOIMOHANBHYIO OIICHKY PEIICHUs 3aJauH.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce oOOyYarOUIUICS TMOJYYHUT CIEIYIONIUE MPEIMETHBIE
pEe3yJIbTATHI:

Pacno3naBaTh u3y4YeHHBIE TreoMeTpuueckue GUrypbl, OMNPENETsATh WX B3aUMHOE
pacrojoxxeHue, u3o0paxarb reoMmeTpudeckre (Urypbl, BBHINOIHATh YEPTEKU MO YCIOBHUIO
3anaun. M3MepsaTh JIMHEWHBIE U YIVIOBBIE BEJIMYMHBI. Pemare 3a1aun Ha BBIYMCIIEHUE JJIMH
OTPE3KOB U BEJINYMH YIJIOB.

Jlemath NPUKHUAKY M OLIEHKY JIMHEMHBIX W YIJIOBBIX BEJIWYMH IMPEIAMETOB B PEATIbHOU
JKWU3HU, pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuuars pasmMepbl dTUX OOBEKTOB IO MOPSAKY
BEJIMYUHBI.

CTpouTh yepTeKU K T€OMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd NpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, HWCMOJI30BaTh IMPU3HAKUA H
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOAUTH TOTUYECKHUE PACCYKIACHHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.



[lonp30BaThCA NMpHU3HAKAMU PABEHCTBA IMPAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ IPAMOYIOJIBHOTO TPEYTrOJIbHUKA, B PELICHUH
reOMETPUYECKUX 3a4ad.

Onpenensts napamuiedIbHOCTh MPSIMBIX C TTOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMU
cekymas. Onpenensars NapauieIbHOCTh MPAMBIX C MTOMOIIBIO PAaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYrOr MPsIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIMTH BBIUMCIEHUS W HAXOAUTh YUCIOBbIE M OyKBEHHbIE 3HAYEHUS YIJIOB B
FEOMETPUYECKUX 3aJa4aX C MCHOJIb30BAHHEM CYMMBI VYIJIOB TPEYrOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IPHU MEPECEUEHUU JIBYX MapauiesIbHbBIX
NPSAMBIX CEKylIer. Pemars npakTuyecKkue 3a/1aun Ha HaX0XKACHUE YTIIOB.

Bnaners nonsituem reometpudeckoro mecta touek (I'MT). Onpenensite OuccekTpucy
yIjla U CEpPEIUHHBIA MEPNEHAUKYISP K OTPE3Ky KaK I'€OMETPUYECKHE MECTa TOYEK.
[Tonb30BaTbess moHsTHEM TreoMerpuueckoro mecra touek (I'MT) mpu pokasartenbcTBe
IEOMETPUYECKUX YTBEPKIACHUN U IIPU PELICHUN 3aa4.

@OopMyIUpPOBATH ONPEIEICHNS] OKPYKHOCTH U KPYyTa, XOPAbl U THAMETPA OKPYKHOCTH,
YBEPEHHO BJIAJETh UX CBOWCTBAMHU. YMETh JOKA3bIBaTh W IPUMEHATH 3TH CBOWCTBA NPH
peLIeHNH 3a1a4.

Brnaaets noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
1eHTp. Jloka3piBaTh M MUCHOJB30BaTh (AKThl O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA
IIEPECEKAIOTCS] B OJTHOM TOYKE, U O TOM, YTO CEPENMHHBIE NEPNEHAMKYJISAPBI K CTOPOHAM
TPEYTOJBHUKA ITIEPECEKAIOTCS B OAHOM TOUKE.

Biiagerp MOHATHEM KacaTEIbHOM K OKPYXKHOCTH, IIOJIb30BAaTbCA TEOPEMOM O
MEPIIEHAUKYJISIPHOCTA  KacaTeabHOW MW paadyca, IPOBEAEHHOIO K TOYKE KAaCaHHS.
Jloka3pIBaTb PAaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, IMPOBEAEHHBIX M3 OJHOU
TOYKH, U IPUMEHSTH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Jloka3pIBaTh ¥ NPUMEHATH NPOCTEUIINE FEOMETPUUYECKUE HEPABEHCTBA, IOHUMATh UX
IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHUS € ITIOMOLIBIO LIMPKYJIS U JIMHENKH.

K konny oOyueHus B 8 kJacce OOyyarouviicsi MOJIyYUT CIEAYIOLIUE TpPEIMETHbIE
pEe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, NOJIb30BATHCS HX
CBOWMCTBAaMH IIPYM PELICHUM TE€OMETPUYECKUX 3anad. Pa3znuyaTe NpPU3HAKM M CBOMCTBA
napajjiesorpaMma, pomoa U npsiMOyroJibHUKa, JI0Ka3bIBaTh UX U YBEPEHHO NPUMEHSThH NpU
pelIeHNN FreOMETPUYECKUX 3a1ad.

Hcrnonb30BaTh CBOMCTBA TOUKHM IEPECEUEHUS] MEIWAH TPEYrojbHUKa (LIEHTpa Macc) B
peLIeHNH 3a1a4.

Brnanerb NOHATMEM CpENHEN JMHUM TPEYTOJbHHUKA W TpAINEUU, NPUMEHITh HX
CBOMCTBA MPU PELIEHUHU reoMeTpruueckux 3anad. Mcnons3oBathk Teopemy daneca u teopemy
O IPONOPLUMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUI PEIIEHUS IIPAKTUYECKUX 3a4ad.

Pacno3naBaTh LIEHTpaJIbHO-CUMMETPUYHbIE (PUTYpBI U UCMOJIb30BaTh UX CBOWCTBA MpHU
peLIeHNH 3a1a4.



Brnanerp  moHATHSAMH  TOAOOMS  TPEYroJbHUKOB,  Kod(duIlMeHTa  1oao0us,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TPEYroJbHUKOB. VMeTh mpeacTaBlieHue o
npeodpazoBaHnu monodus u o nmoaoOHbIX (urypax. [lonbp3oBaTbes mpu3zHaKamMu MOAOOUS
TPEYrOJIbHUKOB MPU PpEUICHHMM TIEeOMETpUYEeCcKUX 3aaad. Jloka3plBaTh M MPUMEHSATH
OTHOIIEHHUS MPONOPIMOHATIBHOCTH B IPSAMOYTOJIBHBIX TpeyrojpHuKax. Ilpumenars nogobue
B IIPAKTUYECKUX 3a7auax.

BeiBonmuTh ¥ HCMONB30BaTh MpocTeiiue (OpMyNbl A IUIOMAAN TPEYroJIbHUKA,
napajuiesiorpaMma, pomMOa U Tpamneuuu. Beraucisats (pa3nuyHbIMH CHOCOOAMM) TUIOIIATH
TPEYrojbHUKAa W IUIOIAJM MHOTOYIOJBHBIX (uryp (mosib3ysich, TIA€ HEOOXOIUMO,
KaJbKYJIATOPOM). 3HaThb OTHOLIEHUE IUIOIAJAeH MOAOOHBIX (QUIYp M TNPUMEHATH NpHU
pemieHuu 3aaa4. [[puMeHsATh noydYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1adax.

[Tone3oBatbes Teopemoii [ludaropa nias permieHus reoMeTpUYECKUX M MPAKTUUYECKUX
3agady. CTpOUTh MaTeMaTHYECKYI0 MOJIelb B MPAKTHMYECKUX 3aJadax, CaMOCTOSTEIbHO
JIeJ1aTh 4YepTEX U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnaners moHsATHEM BIMCAHHOTO M LEHTPAJIbHOIO yIja, yrjla MeXay KacaTelbHOM U
XOpJIOM, ONMCAaHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJbHHUKA W YETBIPEXYTOJIbHUKA,
IPUMEHSATH X CBOWCTBA MPU PEIICHUH 3a7ad.

[TpuMeHsTh MONTy4YEeHHbIE 3HAHUS HA TIPAKTUKE — CTPOUTh MaTeMaTUUYECKUE MOJEIIN IS
3a/lad peaibHOM KU3HU M TPOBOJUTH COOTBETCTBYIOLUE BBIYMCIEHUS C NPUMEHEHUEM
1n0/1001s U TPUTOHOMETPUH (TI0JIb3YSCh, I'7I€ HEOOXOUMO, KaJIbKyJIATOPOM).

K koHmy oOydyeHuss B 9 kiacce oOydaroIIMHCA IOJYYUT CIEIYIOIIUE IPEIMETHBIE
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C UX OMOLIBIO
pa3IMyHbIE DJIEMEHTHl MPSIMOYIOJIbHOTO TPEYroJbHUKA («PEIICHUE MPSIMOYTOIbHBIX
TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYJSTOPA) IJIUHBI M YTIIbI I HETAOTUYHBIX
3HAYCHUM.

[Tonb3oBatbess  (opMynamMu TNPUBEACHUST M OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXAECTBOM ISl HAXOKJICHHUSI COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMH BETUYMHAMU.

Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX JJISl HAXOKIACHUS
pPa3IMYHBIX DJIEMEHTOB TPEYTrOJbHUKA («PEIICHHUE TPEYrOoJbHUKOBY»), TIPHU PEIICHUU
r€OMETPUUECKUX 3a7ay. [IpUMeEHATh NOJydYEeHHbIE 3HAHUS NPU PELIEHUH NPAKTUYECKUX
3a/1a4.

[IpyMeHATh TPUTOHOMETPHUIO B 33Jadax Ha HAXOXKJICHHWE IUIOIIAAU, BBIBOAUTH U
BIAJE€Th  TPUTOHOMETpUYECKMMH  (dopMmyiamMu Uil  IUIOWAAM  TPEYroJibHUKAa,
napajgiesiorpaMmma, pom0a, Tparneru, BEBIBOAUTh U TpUMEHATh hopmyny ['epoHa u hopmyny
JUTSL TUTOLIAIA BBIITYKIIOIO YETBIPEXYTOJIbHUKA.

HNmeTts npeacTaBieHrne 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYAIUSX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu pelieHuu 3a1ay.

Hcnonb30BaTh TEOPEMBI O BIHMCAHHBIX YIJlaX, yrilax MEXIy XopAamu (CEeKyLUIMMH) U
yIjIe MEXAY KacaTeJIbHOM M XOPJAOW IPU PEIIEHUH NeOMETpUUECKHX 3aaad. Jloka3piBaTh U
IIPUMEHSTH TEOPEMBI O IIPOU3BENECHUN OTPE3KOB XOPA, O MPOU3BEAECHUN OTPE3KOB CEKYIIHNX,
0 KBaJpaTe KacaTeJIbHOM.



Bnaners moHATHEM KOOpAMHAT Ha IUIOCKOCTH, pabdOTaTh C ypaBHEHUEM HIpPSIMOW Ha
IUIOCKOCTH. BrazeTs mOHATUAMU yTI0BOTO KO3(PQPHUIIMEHTa U CBOOOHOTO YWIE€HA, TOHUMATh
UX TE€OMETPUYECKHUI CMBICII U CBSA3b YIJIOBOTO KOA(PHUIIMEHTA C BO3pACTAHHEM U YOBIBAHUEM
JUHEWHOM (yHKIMHU. YMeTh pemarb METOJOM KOOpAMHAT 3a/ladyd, CBsS3aHHbIE C
NapajuleIbHOCTBIO M NEPIEHIUKYJISAPHOCTBIO  IPSIMBIX, IMEPECEYEHHUEM  MPSMBIX,
HaXO0XJIEHUEM TOUYEK NIEPECEUECHMUS.

BBIBOIUTE U BIAJETh YPaBHEHUEM OKPYKHOCTH. MCIOIb30BaTh METO KOOPJIAMHAT IS
HAXOXKJICHUS TePeCceueHn OKPYKHOCTeH U mpsAMbIX. Bmagets popmynamu paccTosHus ot
TOYKM JO MpsIMOW, IUIOIIAAM MapajiielorpaMMa B KOOpPAMHATAaX, HWMETh IOHATHE OO0
OpUEHTUPOBaHHOM Iiomaau. [lonp30BaTbecs METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSATh
€ro MpHu PEUICHUH T€OMETPUUECKUX U MPAKTUYECKHX 3a7a4. [[puMeHsITh METO1 KOOpAUHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX FT€OMETPUYECKHX 3a/1a4ax.

BnaneTe moHsATHEM BEKTOpa. YMETh CKJIAaJbIBATh M BBIUUTATH BEKTOPHI, YMHOXKATh HA
4KCII0, BIAJETh NpPaBUJIaMU TPEYroJIbHUKA W MapajienorpaMMa. Braners npakTuyecKuMu
UHTEPIPETAlNsIMU BEKTOPOB. YBEPEHHO IOJb30BAaThCSl KOOpAMHATAMU BeKTopa. Bmanerts
CJIO’KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHMEM BEKTOPA HA YMCJIO B KOOpAHHATAX.

NmeTts mipencraBiienre o 0asuce (Ha IJIOCKOCTH). PackianbiBaTh BEKTOPHI MO Oa3ucy.
PacknanpiBaTe BEKTOPBI CWJI € IIOMOLIBIO MPOCLHUPOBAHUS M TPUTOHOMETPUYECKUX
cooTHoeHuH. [IpuMeHTh MOoTydYeHHbIE 3HAaHUS B IPOCTEUIINX (PU3NUECKUX 3a]auax.

BrmageTte MOHATHEM  CKaIspHOTO  IIPOU3BEIACHUS  BEKTOPOB, IIOHMMAaTh  €ro
F€OMETPUYECKHI CMBICT W YBEPEHHO II0Jb30BATHCS €ro BBIPAKEHHEM B JEKAPTOBBIX
KOOpJIMHATax. 3HAaTh JUCTPUOYTUBHOCTHh CKAJISPHOTO TPOM3BEACHHS U €ro CBA3b C
npoenrpoBaHueM. [IpuMeHATh CKalspHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKIACHUS JUIMH U
yriaoB. Pemare reomerpuuyeckwe 3agadyd € IOMOILIBIO CKAISPHOTO IPOU3BEACHUS.
Hcnonb30BaTh CKAIPHOE MPOU3BEACHHE BEKTOPOB B alreOpanyeckux U (PU3NYECKUX
3a/1ayax.

BnaneTs NOHATUSMU MPaBUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, IJIMHBI TyTH
OKPY>KHOCTHU U paIuaHHOM MepbI yIiia, BBIYUCIATH IUIOMAAL Kpyra u ero yacteil. [lonumath
cMbIC)I 4yucna 7. [IpUMEHATh NOJIydeHHBIE YMEHHs NPH PELICHUM NPaKTUYECKHUX 3a/ad.
3HaTh UICTOPUYECKUE CBEJICHUS 00 U3MEPEHUH IJIMHBI OKPY>KHOCTHU U TIOLIAAN KPYTa.

WNmeth mpencraBiieHne O MpeoOpa3oBaHUU IUIOCKOCTH, O ABMXKeHUsAX. Haxonute ocw,
LHEHTPbl CUMMETPUU (UTyp, LEHTPbl MOBOPOTA, HAXOAUTh KOMIIO3UIUHU MPOCTEHIINX
npeodpazoBaHuil. [IpuMeHsATh ABHKEHUS IUIOCKOCTH MPHU PELIEHUH F€OMETPUUYECKUX 3a/1a4.

[TpuMeHsTh MOTy4YeHHbIE 3HAaHUSI HA TIPAKTUKE — CTPOUTh MaTeMaTU4YECKUE MOJEIN IS
3a/1a4 peajbHOM >KM3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHUEM
01001 U TPUTOHOMETPUYECKUX QYHKUUHN (TIOJIb3YACH, 1€ HEOOXOIUMO, KATbKYJISITOPOM).
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Hauana reomerpun.
[Ipocreline reoMmeTprudecKue
Gburypsl 1 UX CBOMCTBA.
N3mepenne reomeTpuuecKux
BEJINYUH

TpeyronbHUKH

14

22

3HAKOMHUTBCA C UCTOPUEH Pa3BUTHUS T€OMETPUH, IPUMEHEHUEM I'€OMETPUU B
peanbHOM XU3HU. POPMYIMPOBATH OCHOBHBIE ITOHATHS, OIIPEAEICHUS U
aKcHoMBl. Pacrio3HaBaTh H3y4eHHbIE T€OMETPUUYECKUE (DPUTYDPBI, ONPENEIATh UX
B3aMMHOE PACIIOJIOKEHHE, BBITOJIHATH YEPTEXK 110 YCIOBHIO 3a1a4u. M3mepATs
JVHEWHBIE U YTJIOBbIE BEJIMUMHBI FTEOMETPUUECKUX U MPAKTUYECKUX OOBEKTOB.
OnpenensaTs «Ha ria3» pasMepsl peaabHbIX 00BEKTOB, IPOBOAUTH IPYOYIO
OLICHKY MX pa3MepoB. PemaTe 3a/1aun Ha BBIYMCIECHUE JJIMH OTPE3KOB U
BEJIMYHH yIIoB. Pemars 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKHUX
¢uryp. [IpoBoauTh KiIaccuUKaIUIO YIII0B, BEIYUCISATH TUHEWHBIC U YTIIOBEIC
BEJIMYUHBI, IPOBOAUTH HEOOXOIUMBIE JIOKA3aTEIbHbIE PACCYKIACHHS.
Brraucnate nepuMerpsl mpocteimux (Guryp, JIoManbIX. Pa3nudars BeITYKIIbIE
U HEBBIIYKJIble MHOTOYTI'OJIbHUKH, paBHbIe (purypsl. [IpoBoanuTe npocreiiime
IIOCTPOEHHUSI U U3MEPEHUS C TIOMOIIBIO HHCTPYMEHTOB.

Pacnio3naBaThk mapbl paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX YEpPTEKax U Ha
KJIeTyaTol Oymare (C ykazaHueM npusHakoB). OnpenensaTs napbl paBHbIX
TPEYTrOJIbHUKOB B TEOMETPUUYECKUX KOH(DUTYpalHsaX (C yKa3aHHEM IIPU3HAKOB).
BbIBoauTh ciiecTBUA (PaBEHCTB COOTBETCTBYIOIINX 3JIEMEHTOB) M3 PaBEHCTBA
TPEeYroiabHUKOB. Vcronb30BaTh NPU3HAKU PaBEHCTBA TPEYTOJILHUKOB B
pELIEHNN TeOMETPUYECKUX 3a1a4d. DOpMyIHpOBaTh ONIPEIEICHHUS
OMCCEKTPUCHI, BEICOTHI, MEAMAHbl TPEYTOJIbHUKA; CEPEINHHOTONIEPIIEHIUKYJIspa
OTpe3Ka; MepUMeTpa TPEYroJbHUKA, OCH CUMMETpUHU (urypsl. Pacrio3HaBats
¢burypsl ¢ oceBoil cummeTpueil. PaznuyaTs MOHATHS CBOWMCTBA U IPU3HAKA,
(opMyIMpPOBATH COOTBETCTBYIOIIHE JOrMUECKHE YTBepKIeHHs. JlOKa3bIBaTh U
MIPUMEHSTh CBOMCTBA M MPU3HAKU PaBHOOEAPEHHOTO TPEYrOJbHUKA B PEILICHUU
reoMeTpuuecKrx 3aaad. CTpOUTh YEpPTEkKH, pelaTh 3a/1a4M C IOMOIIBIO
HaXO0X/CHUS PaBHBIX TPEYroJbHUKOB. Mcronp30BaTh UG POBIE pECypChI 1Jis
MOCTPOSHHUH U MCCIIEIOBAHNUS CBOMCTB MU3Y4aeMbIX (QUTyp U KOH(PHUTypaIui.

[TapannensHocTh. Cymma
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q)OpMy.]'II/IPOBaTI) IMOHATHUEC MapaJUICIIBHBIX IMMPAMBIX, HAXOJUTH NPAKTUYCCKHEC




YTJIOB MHOT'OYT'OJIbHHUKA

[IpsamoyronbHbIE
TPEYrOJIbHUKU

FCOMeTpI/I‘leCKI/IC HCPAaBCHCTBA

OkpyxxHOCTb. ['eoMeTpruueckue
Mecra Touek. [loctpoenus ¢
ITOMOUIBIO IUPKYJIS U JTUHENKN

pUMEPBI. 3HAKOMHUTBLCS C HICTOPHUEH Pa3BUTHS TEOMETPHH, MATHIM ITOCTYIaTOM
EBknuna, 3Hauenuem padot JlobaueBckoro. M3ydats CBOMCTBA YTIIOB,
00pa30BaHHbBIX MPH MEPECCUCHUH MAPALICIbHBIX MPAMbIXCeKyIiei. [IpoBoauTh
JI0KA3aTeIbCTBA [1apaUICIbHOCTU IBYX IPSAMBIX C IIOMOLIBIO YIJIOB,
00pa30BaHHbBIX PHU NMEPECCUCHUH ITHX MPSIMbIX TPEThel mpsmMoil. Paziuyars
CBOMCTBA U IIPU3HAKYU NAPAJLICIBHBIX IPSIMBIX, IPUMEHATD UX IIPU PEILICHUH
reOMETPUYECKUX 3a/1a4. BRIUUCIIATH CyMMY YIJIOB TPEYrOJIbHUKA, CYMMY
BHYTPCHHUX YTIJIOB MHOT'OYT'OJIbHMKA U BHCHIHHUX YTJIOB BBIITYKJIOT'O
MHOTOyroJibHiKa. HaxoAuTh YMCI0BbIC M OYKBEHHbIC 3HAUCHHUS YIJIOB B
reOMETPUYCCKHUX 33/1a4ax C MCIOJIb30BAaHHEM TEOPEM O CYMME YIJIOB
TPEYroJIbHUKA U MHOTOYTOJbHUKA. [I[pUMEHSI T MOJTydCHHBIC 3HAHUS TIPH
PEIICHUU I'COMCTPUYCCKHUX 3a/1a4.

Jloka3pIBaTh IPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJbHUKOB.
Omnpenensats napsl paBHbIX NPSMOYTOJIbHBIX TPEYTOJbHUKOBHA KIIETYATOU
Oymare ¥ B TEOMETPHUECKUX KOHPUTYpAIHIX (C yKa3aHHEM IPU3HAKOB).
Hcnonp30BaTh MpU3HAKU PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJBbHUKOB,
HEPaBEHCTBO O HAKJIOHHON U MEPHEHAUKYIISIPE B PEIIEHUN T€OMETPUUECKUX
3a1a4. Jloka3plBaTh CBOMCTBO MEAUAHBI IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€, U COOTBETCTBYIOIINM MPU3HAK; CBOWCTBA U
IIPU3HAKU IPSIMOYTOJIBHOTO TPEyrojibHUKa ¢ yriaoM B 300 . [IpumensTs
MOJIy4YE€HHbIE 3HaHMSI IPU PEIICHUH F€OMETPUUYECKUX 3a1a4. PemaTte 3a1aun Ha
IIPUMEHEHHE CBOICTB MPSAMOYTOJIBHOTO TPEYrojabHUKa. Mcnonp3oBaTh
MIOJIy4YE€HHBIE 3a/1a4M NPU PEUICHUH NMPAKTUYECKUX 3a/1a4.

BrIBOIUTE IIpocTENIIE TEOMETPUYECKHE HEPABEHCTBA, IOHUMATh UX
MIPAaKTUYECKUX CMBICI. MICIIOap30BaTh 10Ka3aHHbBIE T€OMETPUUECKUE
HEPaBEHCTBA, CHMMETPHUIO B PEIICHNUH 3a/1a4.

@opMyIHMpOBATH ONIPENEIICHUS: OKPYKHOCTH, XOP/bl, TMaMeTpa U KacaTeIbHON
K OKpYKHOCTH. M3y4aTh UX CBOMCTBA, IPU3HAKU, IOCTPOCHUE YEPTEIKEH.
WccnenoBath, B TOM UKCIIE UCIIONIB3YS HU(POBBIE PECYPCHI: OKPY>KHOCTb,
BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH, BIIMCAHHOM B yIOJI; pABEHCTBO
OTpE3KOB KacarelbHbIX. OBJIaIeBaTh MOHITHEM OIHUCAHHON OKPYKHOCTH
TpeyronbHuka. @opMynupoBaTh 3Tansl 3a/1a4 Ha NOCTPOEHUE (TIOCTPOEHUE,
JI0Ka3aTeNbCTBO, UCCIIEI0BAHKE), IPOBOINUTH 3a/1a4M Ha IOCTPOEHUE,
OCYILIECTBIISATH OCHOBHBIE TOCTPOCHMSI IUPKYJIEM U JINHEHKON. 3HAKOMUTHCS C




I/ICTOpHeﬁ Ppa3BUTHA I'€OMETPHUHU, KIIACCUYCCKUMU 3ajad4aMi O ITIOCTPOCHHUH.

[ToBTOpeHue, 060061IeHNE,

cucTeMaTu3anusd 3HaHUU

Pemrate 3aa4yu, WJJIIOCTPUPYIOIIHUEC CBA3YU MCKY PA3JIMYHBIMHA TCMaMH Kypca.

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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KonTpoJbHbIe
padoThI

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

N300pakaTh 1 HAXOAUTh HA YEPTEkKaX YETHIPEXYTOIbHUKHN Pa3HBIX BUJIOB
U UX 3J1eMeHThl. DOpMyJINPOBaTh ONPEAEICHHS apalIeIorpaMMma,
IIPSIMOYTOJIbHMKA, poM0a, KBaJpara, Tpaneuuy, paBHOOOKO! Tpanemnuu,
IPSIMOYTOJIbHOM Tpanenuu. Jloka3bIBaTh U MCIIOJIb30BaTh IIPU PELLICHUN
3aJa4 IPU3HAKU U CBOMCTBA NapaJljIesIorpaMMa, IpsiMOyrojbHUKa, poM0a,
KBaJpara, Tpareuy, paBHOOOKOM Tpamneuu, IpsMOyroJbHOW TpaneyH.
Jloka3pIBaTh U MCIOJIL30BATh IPU PELLIEHUH 3a1a4 Teopembl Darneca 1 o
IPONOPILMOHATIBHBIX OTpe3Kax. POopMyINpOBaTh U JJOKa3bIBaTh CBOMCTBA
TOUKH [I€PECEUEHUS ME/IMaH TPEYTOJIbHUKA; 10Iy4aTh IPEACTABICHUS O
METOJIe Macc, O CBA3M ¢ pu3uKoi. POpMyIHpOBaTh ONpEeICHUE U
JI0Ka3bIBaTh CBOMCTBA LIEHTPAIbHO-CUMMETPUYHBIX QuUryp. Pemars
3aJ]auy C UCIOJIb30BAHNEM CBOMCTB U IPU3HAKOB MapajuieorpaMmma.
[IpoBoauTh JieneHne OTpe3Ka Ha paBHbIEC YACTU C IIOMOIIBIO LIUPKYJIA U
nuHelku. Mcnonb30BaTh LU(POBBIE PECYpPCHI AJIs UCCIEI0BaHUS CBOWCTB
M3y4aeMbIX (pUryp v KOHPUrypanui.

HaxoauTh nogo0HbIe TPEYTOIbHUKY HAa TOTOBBIX YEPTEkKaX, YKa3bIBaTh
COOTBETCTBYIOIIME MTPU3HAKH 110100us. Onpenenats napsl Mo J00HBIX
TPEYTroJIbHUKOB B T€OMETPUYECKUX KOH(pUrypanusx. Pemares 3agaun Ha
110/100HBIE TPEYTOIBHUKH C TIOMOLIBI0 CAMOCTOSITEBLHOIO IIOCTPOCHUS
yepTexKel 1 HaXOXACHUS MTOT00HBIX TPEYTOJIbHUKOB, C YKa3aHUEM
pU3HAKOB N0001s1. [TpoBOIUTH JOKa3aTenbCcTBA C UCIOIB30BAHUEM
MpU3HAKOB 10/100us. [IpruMeHsATh noyyeHHbIe 3HaHUS [IPU PEIICHUN
TEOMETPUUYECKUX U NMPAKTUYECKUX 33]1a4. 3HAKOMUTHCS C OHITUIMHU
peoOpa3oBaHus 000U U MOTOOHBIX Uryp.

@opMynHMpOBaTh CBOKCTBA IUIOIIA/IH, BBIICHATh UX HAIJISIIHBINA CMBICIL.
BoiBoauTh (hopMyIibl IUIOIAAN ApaIeIorpaMMa, TPEYTOJIbHUKA,
Tpaneuuu u3 (GopMyIibl IIIOIAIN MPSIMOYTOJbHUKA (KBagpaTa).
HaxoauTe mnomanu ¢uryp, n300paxxE€HHBIX Ha KiIeT4aToi Oymare,
MCII0JIb30BaTh pa30MeHne Ha YacTu U JocTpoeHne. Haxoauts miomaau




Teopema IIudaropa u nHayana 10

TPUTOHOMETPUU

10100HBIX (pUryp. BeruuciaTe miomaan pa3anuyHblX MHOTOYTOJIbHBIX
¢uryp. Pemarp 3agaun Ha 1I0maabs ¢ IPAKTUYECKUM COCPKAHUEM.

3HaKOMHTHCS ¢ UcTOpHUel TeopeMsl [Tudaropa. JlokassiBaTh TeOpeMy
[Mudaropa. /loka3zpiBaTh COOTHOIIEHUS MEXAY MPONOPIMOHATHLHBIMU
OTPE3KaMHU B IIPSIMOYTOJIbHOM TPEYTOJbHUKE U IPUMEHATH UX IPU
pelIeHnU TeOMETPUYECKUX 3a1ad. Pemars 3a1aun Ha IpUMEHEHUE
teopembl [Tudaropa, B TOM 4ucie ¢ MPAKTUIESCKUM COICPKAHUEM.
OnpenensiTb OCHOBHBIE TPUTOHOMETPUYECKUE (PYHKIMH YTiia ¢ TOMOLIBIO
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, COCTABJISATh TAOJIMILy 3HAUCHUM
TPUTOHOMETPHUUECKUX (PYHKIIMMA SISt OCHOBHBIX YTJIoB. [IpuMeHsTH
MOJyYCHHBIE 3HAHUS U YMEHHUS IIPU PELIEHUHU NMPAKTUYECKUX 3a]1a4.
3HAKOMUTBCS C UCTOPUEN pa3BUTHUSL TPUTOHOMETPHH.

VYTIuIBl 1 4eTBIPEX YT OJIbHUKY, 13
CBA3aHHBIE C OKPYKHOCTBIO

[ToBTOpenue, 06001IeHNE,
cUCTEMaTH3aIMs 3HAHUI

DopMyIMpOBaTh OCHOBHBIE ONPECIICHNUS, CBI3aHHBIE C YIJIAMH B KpyTre
(BOMCaHHBIN Yroj, LeHTpaIbHbIM yros). HaxoauTe BMCaHHBIE YIIIbI,
ONMPAIOLIUECS HA OHY YTy, BBIYUCIATD YIJIbI C IIOMOILBIO TEOPEMBI O
BIIMCAHHBIX yIJlaX, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI
0 LIEHTpaJIbHOM yrJie. MccnenoBark, B TOM YHCIIE ¢ HOMOILBIO IU(PPOBBIX
peCypcoB, BIIMCAHHBIE U OIIMCAHHBIE YETBIPEXYTOJIbHUKH, BBIBOAUTH X
CBOMCTBA U IIpU3HAKU. Mcronb30BaTh 3TH CBOWCTBA U NIPU3HAKHU IIPU
PEIICHNN 3a/1a4.

PemaTp 3agaun, WIUTIOCTPUPYIOLINE CBSI3H MEKAY Pa3IMYHBIMU TEMaMHU
Kypca.

OBIIEE KOJIMYECTBO YACOB I10
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KoHTpoabHbIe OcHOBHBIE BU/BI 1eSITEIbHOCTH 00y4ar0IIMXCH
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Ne HaumeHoBaHue pa3jiesioB u
n/m | TeM NPOrpaMmbl Bcero

dopmMyIupoBaTh ONPEACICHHUS TPUTOHOMETPUYCCKUX (DYHKIIUM TYIBIX U TPSAMBIX
yriioB. CocTaBisATh TaONMHIly 3HAYCHUN TPUTOHOMETPUICCKUX (DYHKIUHA JUIst
OCHOBHBIX yri10B OT 0 10 180° . BEIBOAUTH COOTHOIICHUS MEXTY
TPUTOHOMETPUYECKHUMH (QYHKIUAMU. BrIBOIUTH mpocTeiimue GopMyIibl
MIPUBECHHS U3 TEOMETPHUCCKUX COOOpakeHHit. BBIBOAUTH TEOpEMY KOCHHYCOB U
TEOpPEMY CHHYCOB (C paJiyCcOM OIMCAHHOM OKPYKHOCTH). Pemare 3a1auu 1o
Perrenue TpeyroyibHUKOB 16 TE€OMETPHH C HCIIOJIb30BaHUE TEOPEM KOCHHYCOB U CHHYCOB, HAXOAUTh PAIHYC
OIMCaHHOM OKPY)KHOCTHU. PemaTh MpakTUYECKHEe 3a]1auu, CBOISIINECS K
HaXO0XKJICHHUIO Pa3JINYHBIX DJIEMCHTOB TPEYTroJIbHUKA. BRIBOINTH
TPUTOHOMETpHUYECKHE (POPMYJIbI JIJIS ILIOMIAIN TPEYTOJIbHHUKA, TapaJlIeIorpaMMa,
dbopmyiry ['epona, popmyny mIoniaau BEITYKIOTO YeTHIPEXYToabHUKA. Perath
3aJ]auu C UCIIOJIb30BAHUEM M3YYCHHBIX TEOPEM M COOTHONICHUH. Pemarh
MPAKTUYCCKHE 33aUl Ha HAXOXKICHUE TUTOMIAAN C MPUMEHEHHEM JaHHBIX (GOPMYIL.

JI0Ka3bIBaTh TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMY O KBaJpaTe KacaTeabHOH, TeopeMbl UeBbl 1 MeHenas.

10 HccnenoBaTh, B TOM YKCIIE € TOMOUIbIO IM(PPOBBIX PECYpCOB, H3ydaeMble
KoHpurypauuu. [IpuMeHsTh JaHHBIE TEOPEMBI TP PEIIEHUH T€OMETPUUECKUX
3a/1a4. 3HAKOMMUTHCS C IOHATHEM O TOMOTETHH, C €70 IPUMEHEHUEM, B TOM UHUCIIE B
IMPAKTUYCCKHUX CUTYyallUuAX.

[TonoGue TpeyroabHUKOB

OcBauBaTh MOHATHE TIPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT, I€KAPTOBBIX KOOPIAUHAT
TOYKH. BBIBOIUTH ypaBHEHUS MPAMOUN B KOOPAUHATAX, YPABHEHUE OKPYKHOCTH.
Briaenars nonHBIN KBaApaT 7151 HAXOXKIAEHUS [IEHTPa U paJnyca OKPYKHOCTH MO €€
ypaBHeHHI0. HaxoIUTh TOUKM niepeceyeHrs NpsIMbIX U OKPYKHOCTEHN B
MPSAMOYTOJIbHOM CUCTEME KOOpAMHAT. Pemate 3aaun Ha Hax0KACHUE PACCTOSTHUS
OT TOYKH JI0 TIPsIMOiA. BEIBOIUTE (hopMyIly miIomaay napamienorpaMma B
KOOpJIMHATaX, 3HAKOMUTHCS C MOHATUEM OPUEHTHUPOBAHHOM Ttommaan. [IpumensTs
METOJI KOOPJAMHAT B IPAKTHYECKU-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax,

Metoa koopAMHAT 9 1




Bexkropsl
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HCCIIEI0BATh IPUIIOKEHHS METO/Ia KOOPJUHAT B BBIYMCIUTEIBHON MaTEMaTUKE U
uHpopmaruke. Mcrnonb3oBaTh HU(POBBIE peCypChI AJIsi HOCTPOCHUS U
HCCIIEI0OBaHUM. 3HAKOMUTBCS ¢ UCTOPUEHN pa3BUTHSA F€OMETPHUH, HCTOPUEN METO1a
KOOpJUHAT.

BBOIuTE BEKTOPHI KaK HaMpaBlIeHHBIC OTPE3KH, UCCIIEIOBATh T€OMETPUICCKHIMA
(mepemerienne) U GU3NIECKUN (CUIA) CMBICITBI BEKTOPOB. 3HATH ONPEICICHHS
CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXXEHUS BEKTOpa Ha YUCIIO, HCCIIEI0BATh
TEOMETPUUYECKUI B (PU3MUECKHUI CMBICI 3THX omneparuii. Pemars reomerpuueckue
3aJla4y¥ C UCTIOJIb30BaHUEM BEKTOPOB. VccenoBarh CBs3b BEKTOPOB C MOHATHIMHU
PaBHOJICHUCTBYIOIIEH CHUJI U PABHOBECHSI CUJI, IPUMEHSITH BEKTOPHI K MPOCTEUIITIM
3a/1ladyaM MEXaHUKHU U CTaTUKH. PackiiabIBaTh BEKTOP IO IBYM HEKOJUTMHEAPHBIM
BEKTOpaM, PacKJIabIBaTh BEKTOPHI CHJI C TOMOIIBIO TPOSIIUPOBAHUS U
TPUTOHOMETPHYECKUX COOTHOMICHHN. ONpeeNisTh CKAIIPHOE TIPOU3BEICHUE
BEKTOPOB F€OMETPUUECKU U B KOOPAMHATAX, IOKA3bIBATh PABHOCHIILHOCTD
OTIpeICTICHUH ¥ TUCTPUOYTUBHOCTH CKAIIPHOTO MPOU3BEACHUS. BEIUHUCIATE CyMMY,
Pa3HOCTh U CKAJISIPHOE MPOU3BEICHUE BEKTOPOB B KOOpAUHATaX. [IpuMeHsTH
CKaJISIpHOE MPOM3BECHUE JUIsl HAXOKICHUS JIUTHH U yriioB. MccinenoBarh CBSI3b
CKaJISIPHOTO TPOU3BECHUS M OPTOTOHAIBHOTO IPOECIIUPOBAHUS, IPUMEHSTH B
3amavax. Pemars reomeTpuyecKue 3aaun ¢ MOMOIIBIO CKAISIPHOTO MPOU3BEACHHUS.
Pemarp 3a/1a4n Ha MPaKTUIECKOE TPUMEHEHUE CKAISIPHOTO TIPUJIOKEHUS B (PU3HKE
(BeIuMCIIEHUE PA0OTHI B MEXAHUKE).

JlnvHa OKpY>KHOCTHU U
IUIOIIAb Kpyra

JIBH>KEeHUS TUIOCKOCTH

DopMynHMpoOBaTh ONIPEAEIICHUE TPABUIIBHBIX MHOTOYTOJIbHUKOB, HAXOAUTh UX
aneMeHTHl. [101630BaThCs MOHATHEM JIMHBI OKPYKHOCTH, BBEAEHHBIM C IIOMOIIBIO
MIPaBUJIbHBIX MHOTOYT'OJIBHUKOB, ONPEAEIIATh YUCIIO T, JJIMHY AYTU U PaJUaHHYIO
Mepy yriia. [IpoBonTh nepexox OT pauaHHOM MEPHI yria K IpaJlyCHOU U
HaoOopoT. Onpenenars Wionaab Kpyra. BeiBoguts hopmyisl (B rpagycHON U
paaraHHON Mepe) JUIs ITUH YT, MIIOIIAJei CEeKTOPOB U CErMEHTOB. BRIUUCIATH
TUTOIIAIH CIOXKHBIX (PUTYP, BKITIOUYAIOIIUX 3JIEMEHTBI OKPY>KHOCTH (Kpyra).
HaxoauTh miomaayn pa3nuuHbiX GUTYp B 3a7a4ax pealbHOM JKU3HH.

Pa30bupats npumepsl, WIUTIOCTPUPYIOLINE MTOHSATHUS ABHKEHUS, IIEHTPOB U OCEH
cuMmMeTpuu. PopMyJIMpOBATh ONPEAEICHUS JBUKEHUS IIJIOCKOCTH, I1apaLIEIBHOIO



nepeHoca, oBopoTa, HEHTPAJIbLHONU U 0CeBOM cUMMETpHUH. [loka3pIBaTh X
CBOMCTBA, HAXO/IUTh HETOABUKHBIE TOYKU, OCU cUMMeTpuH. HaxoauTs eHTphI U
OCH CUMMETpHH npocTedmux Guryp. [IpuMeHaTs mapauienbHbIi IEPEeHOC U
CUMMETPHIO NP PEIICHUN T€OMETPUUYECKUX 3a1a4. Vcronb30BaTh MUpPOBBIC
pecypchl AJis OCTPOCHUN U UCCIIEOBAHUN TPe0Opa3oBaHuil INIOCKOCTH U
KOMITO3HUIIMH ABUKEHUN. 3HAKOMUTHCS C IPOSBICHUSIMU CUMMETPUH B TIPUPOJIE,
YKUBOIIHMCH, CKYJIBIITYpE, apXUTEKTYpE.

[ToBTOpenue, o6001IECHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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CB000HO onIepUpOBaTh MOHATUAMU: (PUTypa, TOUKA, psiMast, yroJi,
MHOT'OYTI'OJIbHUK, PABHOOEIPEHHBIN U pABHOCTOPOHHUMN TPEYrOJIbHUKH,
IPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEIUaHa, OUCCEKTpUca U BBICOTA TPEYroJbHUKA,
napajuiesiorpaMmm, poM0, IpsSMOYroJIbHUK, KBaJIpaT, TPaNeLus; OKPYKHOCTb,
KacaTeJbHasl; paBeHCTBO U M0J100ue (pUryp, TpeyrojbHUKOB; apaIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MIPSAMBIX, YTOJI MEXY IPSIMBIMU, CAMMETPHSI OTHOCUTEIBHO
TOYKH U IIPSIMOM; JUIMHA, PACCTOSHUE, BEJIMUMHA YIUIA, TUIOIIA/b, IIEPUMETP.
Hcnonp3oBath (GOpMyIIBL: IEPUMETPA U TUIOMIAAA MHOTOYTOJIbHUKOB, JITUHBI
OKPY>KHOCTH M IUIOIIAJH Kpyra, 00bEMa IPSIMOYTOJIbHOIO MapajulesenuIeaa.
CB000OIHO onIEpUPOBATh MOHATUIMU: PSMOYIOJIbHAs CUCTEMa KOOPAUHAT, BEKTOD;
HCIIOB30BATh OTU MOHATHSA JJI NIPEACTaBICHUA JAHHBIX U PELICHUS 3a1a4, B TOM
qucye U3 Jpyrux yuyeOHbIX MpeaMeToB. Pemiare 3a1a41 Ha MOBTOPEHHE OCHOBHBIX
MOHATHUM, MILTIOCTPALIMIO CBSI3E€H MEXy pa3IM4HbIMHU YacTsIMU Kypca. BeiOupartsb
METOJ 1A pelleHus 3anadn. [IpuMeHATh MoydeHHbIE 3HAHNS B CMEXKHBIX
o0jacTsx, B IPaKTUKOOPUEHTUPOBAHHBIX 33/1a4ax.
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