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Pabouas nmporpamMma o yuyebHoMy npenmety «l'eoMeTpus» Ha ypOBEHb OCHOBHOTO 00IIero oOpa3oBaHUsl COCTABJICHA C y4eTOM paboueii

MporpaMmbl BOCITUTAHU . BocnurarenpHbIiM IIOoTCHOHUAJI JaHHOI'O yqe6H0ro npeamMeTa o0OecreunBaeT pcain3anuro 6HaFOHpI/I${THBIX YCJ'IOBI/Iﬁ JJIA
Pa3sBUTHUA COUNAJIBHO 3HAYUMBIX OTHOIIICHUHN 06y11a}0m1/1xc;1 H IPECKAC BCCIro HCHHOCTHBIX OPUCHTUPOB (I_ICJICBBIX HpHOpI/ITGTOB)Z

MIPHUBJICUYCHUE BHUMAHHS 00yUYarOIIUXCsI K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha YPOKaxX MPEAMETOB U SIBICHHUH, THUIUMPOBAHHE
00CyXIeHUH, BRICKa3bIBAHUN CBOETO MHEHUSI, BRIPAOOTKH CBOETO TUYHOCTHOT'O OTHOIICHUS K U3Y9aeMbIM COOBITHSIM, SIBJICHHSIM, JIHIIAM;
MIPUMEHEHHUE HHTEPAKTUBHBIX (POpM ydeOHOM paObOTHI:

O HUHTEJUIEKTYalIbHBIX, CTUMYJIMPYIONIUX MO3HABATEIHHYIO MOTHUBAIIHIO;

O JUCKYCCHH, TAIOIIUX BO3MOXKHOCTH MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JHAJIOTA; TPYIIIIOBOM padOThI, KOTOpast yUUT

KOMAaHJTHOW paboTe U B3aUMOJICHCTBHIO C IPYTHMMHU 00YYarOIIUMHUCS, UTPOBBIX METOJIUK;

JIEMOHCTPAIHIO 00YYAOIIUMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHUS, IPOSIBIICHUS Y€IIOBEKOIFOOUS U
JI00pPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHUS, 3a/1a4 JUIS PELICHHUS, IPOOJIEMHBIX CUTYallUH JIJIsl 00CYKICHHS
B KJIacce;
noOyKJIeHUE 00YJIarOIIMXCsl COOTIOAATh HA YPOKE HOPMBI ITOBEACHMSI, TPaBHIIa OOIIICHHSI CO CBEPCTHUKAMH U ITeJarOTaMu,
COOTBETCTBYIOIIUE YKJIAly IIIKOJIbI, YCTAHOBJICHUE U TIOJICPIKKA JOOPOKENATEIIbHOM aTMOC(EPHI,
opranm3aus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YUAOIIUXCS HAJ HEYCIICBAIOIIIMMH OTHOKJIACCHHUKAMHU, JTAIOIIETO
00yJarOIUMCs COMATBFHO 3HAYUMBIHA OTIBIT COTPYAHHYECTBA M B3aUMHOM ITOMOIIIH;
WHUITUHUPOBAHUE W MTOJICPIKKY UCCIICOBATEIILCKOM IeATETPHOCTH 00yUarONINXCs B paMKaxX pealii3alliid MU WHIUBHTYATbHBIX U
TPYIIOBBIX UCCIIEIOBATEILCKIX MTPOSKTOB, UTO JJACT O0YJIAFOIIIMMCS BO3MOXHOCTh TPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHHS
TEOPETUYECKOU TPOOIIeMbI, HABBIK T€HEPUPOBAHUS 1 OPOPMIICHHSI COOCTBEHHBIX UIEH, HABBIK YBAKUTEILHOTO OTHOILIEHUS K Uy>KUM
uaesm, ohopMIICHHBIM B paboTaxX IPYTUX HCCIeA0BaTeNeH, HaBbIK MYyOIWYHOTO BBHICTYIUICHHS TIepe]l ayTUTOPUEH, apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS;
MOOYXIeHUE 00YJAIOIINXCs COOTIOIATh HA YPOKE OOIIETPUHATHIE HOPMBI ITOBEICHNUS, TTPaBUiia OOIIIEHUS CO CTAPIINMU
(memarornuyeckuMu pabOTHUKAMH) U CBEPCTHUKAMU (00YYarOIIMMICS ), TPUHIUIBI YUeOHON AUCHIUTIIMHBI M CaMOOPTaHU3aIINH;
BKJIFOUEHHE B YPOK UTPOBBIX MPOIEAYp, KOTOPBIE TOMOTAIOT MOAIEP:KaTh MOTUBALIUIO O0YYAIOIIUXCS K TIOTYYSHHUIO 3HAHMIA,
HaTKWBAHUIO TTO3UTUBHBIX MEKITMYHOCTHBIX OTHOIICHHH B KJIacce, TOMOTAIOT YCTAHOBIICHHUIO 100pOKeIaTenbHOM aTMoc(ephbl BO BpeMs
ypoKa.



Conepxanue yueoHoro npeamera «I'eomerpus»
YPOBeHb — yIi1y0JIeHHBbIH
KkJjace 7-9

7 KJIACC

Hauasa reomerpun

Hcropus BO3HUKHOBEHUS U pa3BUTUA reomeTpuu. HauanbHble noHATHS reoMeTpun. Touka, npsimasi, 0Tpe3ok, ayd. [lonsaTue 06 akcuome,
TEOpEME, 10Ka3aTeNIbCTBE, ONPEACIICHUH.

B3aumHoe pacnonoxenue Touek Ha NpsAMoi. M3smepenune NiuHbl 0Tpe3Ka, pacCTOSTHUE MEXKAY TOUKAMHU.

[TonyrnockocTs u yroi. Bunel yriio. M3mepeHnne Benn4rH yriioB. BepTukanbHbIe U CMEXHBIE yribl. [lapamienbHble U NepIeHIUKYIIpHBIE
npsiMble. Pacctosinue ot Touku 10 npsiMoi. buccekrpuca yria.

Jlomanas. Bunpl nomansix. [JnuHa nomanoi. MHoroyronsHuku. Ilepumerp mHoroyrosnbHuka. [IoHSATHE O BBIIYKIIBIX M HEBBITYKIIBIX
MHOT'OYTI'OJIbHUKAX.

[lepBuuHBIE IpeCTaBICHHUS O PABEHCTBE (PUTYD, MX PACTIONOKEHUN, CHMMETPHH.

[Ipocreiimue noctpoenusa. UHCTpyMEHTHI 1Sl UBMEPEHUN U TOCTPOEHUH.

TpeyroJbHUKH

Buas! TpeyroiabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE, PABHOOEIPEHHBIE, pABHOCTOPOHHME. MenuaHa, buccekTpuca u
BBICOTA TPEYTOJIbHUKA.

PaBenctBo TpeyrosnbHukOB. [lepBblii 1 BTOpON NpHU3HAKU PaBEHCTBA TPEYTrOJIbHUKOB. PaBHOOEApeHHBIE TPEYroJIbHUKH M MX CBOMCTBA.
[Tpu3Hak paBHOOEPEHHOTO TpEYroibHUKA. TpeTuii Npu3HaK PaBEHCTBA TPEYTOIbHUKOB.

CooTHoIIeHHS MEX/1y CTOPOHAMH U yrilaMH TpeyroibHuka. HepaBeHcTBO TpeyronbHuka. HepaBeHCTBO 0 IMHE JTOMaHOM.

Cummerpuusblie Gurypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpuH. [IprMepbl cHMMETpHUH B OKPYKAIOLIEM MUpE.

IMapanueasHbie npsivbie. CyMMa yrii0oB MHOTOYTOJIbHUKA

[TapannenbHOCTb NPSMBIX, HCTOPUYECKHE CBEJIeHUs 0 TocTyaaTe EBkinaa u o ponu JIo0aueBCKOro B OTKPHITUN HEEBKINI0BOM r€OMETPHUH.
CBoiicTBa M NPHU3HAKH NapAUIENbHBIX NpsAMbIX. CyMMa yIJoB TpeyrojbHHKA. BHemmHue yriael TpeyroidpHHKa. CyMMa BHYTPEHHHMX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa BHEIIHHUX YTJIOB BBITYKJIOIO MHOI'OYTOJIbHUKA.

IIpsiMoyroJibHbIe TPEYrOJIbHUKHU

[Ipu3Haku paBeHCTBa NPAMOYTOJNBHBIX TPEYrobHUKOB. llepnennukynsap u HakioHHas. CBOMCTBO MeIuaHbl IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, TPOBENEHHON K TMITOTEHY3€. [IpAMOYroapHbIN TPEYrOJbHUK C YIJIOM B 30°.

OKpyx’HOCTH



[ToHATHSA OKPYKHOCTH M Kpyra. DIIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTp, paauyc, THaMeTp, XOpJa, UX CBOMCTBA. B3anMHoOe pacrionoxeHune
OKpYKHOCTH M mpsiMoil. KacarenbHast m cekymiass K OKpYKHOCTU. OKpYyX HOCTb, BOHMcCaHHasi B yroi. [Ipocreiimme mocTpoeHHs ¢ MOMOUIbIO
LUPKYJISL U JINHEUKU.

I'eomeTprueckue MecTa TOYEK

[lonsiTe 0 reomerpudyeckoM Mecte Touyek. lIpumepsl reomeTprueckux MeCT TOYEK Ha IUIOCKOCTH. buccekTpuca yria v cepeavHHBINA
NEPIEHIUKYIISAP K OTPE3KY Kak TreoMeTpuyeckue Mecra Todek. OnucaHHas OKpYKHOCTh TPEYroJIbHUKaA, €€ LIeHTp. MeToJl reOMETPUYECKIX MECT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

IHocTpoenusi ¢ MOMOMIBIO MUPKYJISE M JTUHEHKH

Ucropuueckue ceenenus. OOOCHOBaHMS NMPOCTEHIIMX IOCTPOEHMM, 3Tallbl 3aJaud Ha IOCTPOEHHUS, PEIICHHE 33Jad Ha IOCTPOECHHE
LHUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpéxXyroJibHUKHU

[Tapannenorpamm, ero npusHaku U cBoicTBa. [IpsMoyroapHuK, poM0, KBaaparT, UX HpPU3HAKU U cBolcTBa. Tpaneuus. PaBHoOenpenHas
Tparneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas Tpanenus. CpelHss JIMHUS TPareunH.

Cpenssist TuHUs TpeyroyibHUKa. MeTos y/IBOEHUS MeIMaHbl TpEYrojibHUuKa. Teopema o nepecedeHny MeuaH TPeyrojJbHUKa.

Teopema daneca, Teopema 0 IPONOPLUOHAIBHBIX O0Tpe3Kax. Teopema BapuHboHa 1711 IPONU3BOIBHOTO YETHIPEX YT OIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHono0ue

[Tonobue TpeyroapHUKOB, Ko3pduiueHt nomodus. IlpuzHaku nogoOus TpeyroibHUKOB. [IpumeHeHHe MoAOOMS NpU pELIEHUU
TFEOMETPUUYECKUX U NMPAKTUYECKUX 3a/1a4.

ILnomaan

[Tonstue o mnomanu. CaoiicTBa 1wIomIane reomerpuueckux ¢uryp. IIpocreiimme Qopmynbl Aas MIIOMAAM  TPEYroJbHUKA,
napajuierorpamma, pom6a u tpaneunn. [Inomanu mnogo0HbIX Guryp. OTHOIIECHUE TUIONIAICH TPEYTOIHLHUKOB.

Teopema Ilugaropa

Teopema [Tucdaropa. Ilpumenenune reopemsl [lndaropa nmpu penieHnn NpakTHUECKUX 3a1ad.

DJIeMeHTHI TPMTOHOMETPHU U

CuHYC, KOCHHYC, TAHT'€HC M KOTAHTEHC OCTPOrO yIila MPSIMOYTOJIBHOT0 TpeyroibHuka. Tpuronomerpuueckue GyHkuuu yrios B 30°, 45° u
60°. TTporopLHOHATIbHBIE OTPE3KU B TIPIMOYTOJIBHOM TPEYTOJIbLHHUKE.

YTl U 4eTBIPEXYT0JbLHUKH, CBSI3AHHbIE C OKPY/KHOCTHIO



Brincannblie U LEHTpajgbHBIE YIJIbl, YO MEXY KacaTelbHOM U XOpIOoi. YTIIbI MEXIy XOpAaMH U CEeKyIIMMHU. BrucaHHble U OMHCaHHbBIE
OKPYKHOCTH TPEYroJbHUKA M YeThIpEXYrosbHUKH. CBOWCTBAa M MPU3HAKU BIIMCAHHOTO YETHIPEXYroJbHUKA. B3anMHOE pacrnosiokeHHe IBYX
okpyxHocTell. Kacanue okpyx)Hocteil. O01ue kacaTelbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Pemenne TpeyroJibHUKOB

Cunyc, xocunyc, tanrenc ymioB or 0° o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAecTBO. DopMyisl mpuBeneHHs. Pernenne
TPEYrOJIBHUKOB. TeopemMa KOCHHYCOB U TeOpeMa CHHYCOB. PellleHne MpakTU4eCKUX 3a/1ad ¢ MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB. Pelienue 3a1a4 reoMeTpUYeCKOi ONTHKH.

Tpuronomerpuueckue ¢opmyiasl A IUIOIIAAM TPEYyroyibHUKA, Hapaienorpamma, pombOa, Tpameuuu. Popmyna ['epona. Popmyna
IUIOIIA/IN BBIYKJIOTO YETHIPEX YT OJIbHUKA.

IHoxo0me TpeyronbHUKOB

Xopapl U MOJ00HBIE TPEYrOJIbHUKH B OKPYKHOCTH. Teopema O NpPOM3BEIECHUU OTPE3KOB XOPJ, TEOPEMbI O NMPOU3BEICHUH OTPE3KOB
CEKYIlINX, TeOpeMa O KBaJpare KacaTeabHOW. IIpuMeHeHue mpu pemeHun reomerpuyeckux 3agad. Teopembl UeBbl u Menenas. [lonstue o
TOMOTETHH.

MeTtoa KOOpAUHAT

VYpaBHeHUe MNpsMON Ha IUIOCKOCTH. YTJIOBOM KO3(ppUIMEHT M CcBOOOAHBIM wieH, uX reomerpuueckuil cmeicia. IlapamnensHocTs H
NEePIEeHIUKYIIPHOCTh NPSIMBIX (Yepe3 yriaoBoi KOA((ULIUEHT).

VYpaBHeHHe OKpykHOCTH. HaxoxkneHne nepeceyeHnii OKpyKHOCTEN U MPSIMBIX B KOOpAXHATaxX. POpMyIia pacCTOSIHUSA OT TOYKH J10 IPSIMOM.
[Tnomanps mnapamienorpaMma B KOOpAMHATaX, MOHATHE OO0 OpPUEHTHPOBAHHOW IuIomagu. [IpuMeHeHHMe MeTona KOOpAMHAT B IPaKTHKO-
OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1adax.

BexkTopbl

BexTops! Ha muiockocT. Cll0K€HHE U BBIUUTAHUE BEKTOPOB — MpaBUjla TPEYroJbHUKA U NapajulesiorpaMMa. Y MHOKEHHE BEKTOPA Ha YHCIIO.
Koopnunats! Bektopa. CioxeHHe U BbIUYMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHCIO B KoopaunHaTax. IIpuMeHeHHe BEKTOpOB B (H3HKE,
LIEHTP Macc.

[Tonsitue o 6a3uce (Ha miuockoctu). PaznmoskeHus BekTopoB 1o Oazucy. CkanspHOE MPOU3BEIEHUE BEKTOPOB, FEOMETPUUYECKUN CMBICT U
BbIpaXXEHHE B JIEKAPTOBBIX KoopAuHATax. JMCTpuOYyTHBHOCTH CKajisipHOro mpou3BeaeHus. CkalsipHOE NPOU3BEICHHE M IPOEHUPOBAHUE.
[IpumeHeHne ckalsspHOTO NMPOU3BEACHMS BEKTOPOB AJI HAXOXKACHUS JUIMH U YIJIOB. PellieHne reoMeTpuyeckux 3aAad ¢ IOMOIIbIO CKaJIsPHOTO
IIPOU3BEACHUS.

JJIMHA OKPYKHOCTH M IJIOIIAAb Kpyra



[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTMHA OKPYKHOCTH. ['pajiycHas u pagraHHas Mepa yriia, BRBIUUCICHUE ITIMH IyT OKpykHOCcTel. [lnomans
Kpyra, CeKTopa, cermenra. Mcropuueckue cBeieHUs: 00 U3MEPEHUH JUITUHBI OKPY>KHOCTHU U IUIOIIA/IU Kpyra.

JABUKeHHUS MII0CKOCTH

LlentpanbHas cummerpus. LlentpanbHo-cummerpuunbie Gurypsl. [loBopoT. OceBas cummeTpus. OUTypbl, CHMMETPUUYHBIE OTHOCUTEIBHO
HekoTopou ocu. [TapanienbHbli IepeHoc .

[Tonsitue nBmkeHuss u ero cBoiictBa. PaBeHcTBO ¢uryp. IlposBaeHus cuMMeTpuu B MPHUPOAE, KUBOMUCH, CKYJBITYpE, apXUTEKTYpE.
Komnozunuu neukenuii (mpocreiiime npuMmepsl). [lpuMeHenne B reoMeTpUUECcKUX 3a1a4ax.



IInanupyembie pe3y/abTaThl 0CBOEHUS y4eOHOro npeamera «I'eomeTpus»

JIMHHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJIbTAThl OCBOCHHS IIPOTrPAMMBI 110 MATEMATUKE XapaKTEPU3YIOTCS B YAaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSI:

IIPOSIBIIEHUEM MHTEpeca K MPOLLIOMY M HACTOSIIEMY POCCUMCKON MaTE€MaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K IOCTHIKEHUSAM POCCUUCKUX
MaTeMaTHKOB U POCCUHCKON MaTeMaTH4YECKOH IIKOJIBbI, K MCIIOIb30BAaHUIO 3TUX JOCTIDKEHHI B APYrUX HayKaxX W MPUKIaIHBIX chepax;

2) rpa:KAaHCKOr0 U TYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSA3aHHOCTEH TIpaXKIaHWHA M peaju3allid ero IpaB, NPEJICTaBIEHHEM O MaTEeMaTUYECKMX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLENYp TpakJaHCKOTrO oOliecTBa (HampuMmep, BHIOOPHI, ONPOCHI), TOTOBHOCTHIO K
00CYKJIEHUIO TUYECKUX MTPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHUEM BaKHOCTU MOPAIbHO-3THYECKUX
IIPUHLIAIIOB B ACATEIbHOCTH YUEHOTO;

3) TPy/10BOT0 BOCIIMTAHMSI:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHME€ B pELIEHMM MPAKTUYECKUX 3a/ady MaTeMaTUYeCKOM HAalpaBI€HHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTHYeCKOro oOpa3oBaHUs Ha MPOTSHKEHUHU BCEU JKM3HM Ui yCHEIIHOW MpOo(eCCHOHAIBHOM NEATENIbHOCTH M Pa3sBUTHEM HEOOXOJIMMBIX
YMEHUH, 0CO3HaHHBIM BBIOOPOM U NOCTPOECHUEM MHAWBUIYAIBHOM TpaeKTOpUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX HHTEPECOB
¥ OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIHTAHMA:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHMYECKOMY BOCHPUATHIO MATEMaTHYECKMX OOBEKTOB, 33/1a4, PELICHUH, pacCyXIeHUN, YMEHUIO
BUJIETh MATEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MO3HAHUS:

OpHUEHTAIMeN B JeSITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX MpEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa,
OpUPOBI M OOLIECTBA, TOHUMAHUEM MaTeMaTHUYecKOH HayKu Kak c(epbl YeIOBEUECKOH NesITeIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTH JUIS
pa3sBUTHS LUBWIN3ALMM, OBJIAICHHEM S3bIKOM MATEMAaTUKM W MaTEMaTUYECKOM KYJIbTYpPOM Kak CpPEICTBOM IIO3HAHUS MHpa, OBJIAJEHUEM
HaBbIKaMU HCCIIE0BATEIBCKON 1€ TEIbHOCTH;

6) ¢pusuueckoro BocnuTanusi, OpMHPOBAHUS KYJIbTYPHI 310POBbSI U IMOIHOHAIBHOT0 (JIAT OOy NS

TOTOBHOCTBIO IIPUMEHATh MaTeMaTUYeCKHe 3HaHUs B MHTEPECax CBOETO 37I0POBbs, BEJICHUS 370POBOro 00pasa KU3HU (3J0pOBOE MHUTAHUE,
cOaraHCUPOBAaHHBIN PEXHUM 3aHATUH M OTAbIXA, peryispHas (Qu3nueckas akTUBHOCTh), C()OPMUPOBAHHOCTBIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3KOJIOrH4€CKOro BOCIIMTAHUS:



OpHEHTalel Ha MPUMEHEHHEe MaTeMaTUYEeCKUX 3HaHUM A7 pelleHus 3a/1ad B 00JIaCTH COXPAaHHOCTH OKPYKAIOLIEH cpesibl, INIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX IOCJIEACTBUHI JAJIs1 OKPYXKAIOLIEH cpelibl, 0CO3HAHUEM IJI00aJBbHOI0 XapaKkTepa SKOJIOTHYECKUX MpodiieM U
IIyTEeW UX PEIICHMUS;

8) aganTanuu K N3MEHSIIOIIMMCS YCJIOBHSIM COIMAJIbHON M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEACIEHHOCTH, IIOBBIIICHHIO YPOBHS CBOCM KOMIIETEHTHOCTH Y€pe3 INPaKTUYECKYIO
NeSITeIbHOCTh, B TOM YHCIE YMEHHME YYHTbCA Yy JAPYrHX JoJei, mpuoOperaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHHS, HABBIKU H
KOMIIETCHIIMY U3 OIIbITA JAPYIUX;

HE00XO0UMOCTBIO0 B (JOPMHUPOBAHUU HOBBIX 3HAHUH, (POPMYIMPOBATH WUIEH, MOHATHUSA, TMIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YMCIE
paHee HEeU3BECTHBIX, OCO3HABATh JE€(PUIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAal[MI0 Kak BbI30B, TPEOYyIOIIMA KOHTPMED,
KOPPEKTHPOBATH MPUHUMAEMBIC PEUICHUS U IEHCTBHA, (POPMYITHPOBATEH M OIICHUBATH PUCKHU M MOCIEICTBH, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
B pesynbprare ocBoeHUs IIporpamMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOI'O 001ero o0pa3oBaHus y odydaromerocst OynyT copMUpOBaHbl
MeTalnpeaMeTHbIe pe3yabTaThl, XapaKTEPU3YIOIIHUECS OBJIAJCHUEM YHUBEPCAIbHBIMM I103HABAaTEIbHBIMU JIEUCTBUSAMHU, YHUBEPCAIbHBIMU
KOMMYHUKAaTUBHBIMU JACUCTBUSMH U YHUBEPCAIbHBIMU PErYJIATUBHBIMU JICHCTBUSIMMU.

ITo3naBaTe/1bHbIE YHHBepcaJIbHbIe YueOHbIE 1eiiCTBHUSA
ba3oBrble JJornyeckue 1eMCTBHSA:

BBISBIISAITh M XapaKTepU30BaTh CYIECTBEHHbIE INPU3HAKM MaTEeMaTHUYECKUX OOBEKTOB, MOHATHH, OTHOIIEHUM MEXAy HOHATUSIMH,
(dbopMynHupoBaTh ONpeeNeHHs] MOHATUH, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KiIacCU(UKAIMHM, OCHOBAHUS JUIsl 00OOIIEHUs M CpaBHEHUS,
KPUTEPUU IPOBOJUMOTO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIHPOBATh U MPeoOpa30OBbIBATh CYXIACHUS: YTBEPAUTEIbHBIE U OTpULIATENbHbIE, €AMHUYHBIE, YaCTHbIE U OOIIHe,
YCIIOBHBIE;

BBISBIISATh MaTeMaTHMYECKHE 3aKOHOMEpPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuMs B (pakTax, JaHHBIX, HAONIOJAEHUSX U YTBEPKICHUSX,
[pealaraTb KpUTEPUU JJIS BBISBIICHUs 3AKOHOMEPHOCTEH U IIPOTUBOPEUUN;

JienaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX W MHIYKTHBHBIX YMO3AKJIFOUEHMM, YMO3AKIOUYEHUN I10 aHAJIOTHH;

pa30buparh J0Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEP)KJIEHUHN (MpsMblE M OT IMPOTHUBHOIO), MPOBOAUTH CaMOCTOSITEIBHO JI0Ka3aTeNbCTBA
MaTeMaTHYeCKuX (aKTOB, BEICTPAWBATh apryMEHTAIIMIO, IPUBOAUTE MIPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METO/I MaTeMaTUYECKON WHAYKIUH,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS;



BBIOMPATh CIIOCO0 pemieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BEIOMPATh HAMOOJEe MOAXOMSIIIHNA C yIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUERB).

Ba3oBrble ucciaenoBarehLcKue JeHCTBUSA.
UCIIOJIB30BaTh BONPOCH KaK HCCIEIOBATEIbCKHUI WHCTPYMEHT TIO3HAHUS, (OPMYIMPOBATH BOMPOCH], (DUKCHUPYIOIIHE MPOTUBOpEYNE,
po0JIeMy, CaMOCTOSATEIBHO YCTAHABIMBATH UICKOMOE U JIaHHOE, (JOPMHPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIMIO, MHCHUE;
MPOBOJMTH MO CAMOCTOSATEIHHO COCTABIICHHOMY TIIAaHY SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO
00BEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;
CaMOCTOSITENILHO (OPMYITHPOBATh OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM IMPOBEAEHHOTO HAOJIOICHUS, UCCIICAOBAHUS, IKCIICPUMEHTA,
OILICHUBATh JJOCTOBEPHOCTb MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHMIA;
IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE MPOIECCA, & TAKXKE BBIIBUTATh MPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.
Pabora ¢ undopmanmeii:
BBISIBJISATH HEJJOCTATOYHOCTH M M30BITOYHOCTH HH(OPMAIIMH, TaHHBIX, HCOOXOIUMBIX IS PEIICHUS 3a/1a4u;
BBIOUPATH, aHAJTM3UPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIHUIO PA3TUYHBIX BHIOB U ()OPM ITPEACTABICHHS;
BbIOUpATh (hopMy MpeacTaBicHusT WHGOPMAIIMKA M WLIFOCTPHUPOBATH pPEIIaeMble 3aJadd CXeMaMH, AuarpaMMaMu, HHOW rpaduKoi U uX
KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh HH(POPMALINH 110 KPUTEPHUSIM, MTPEIIOKEHHBIM HITH C(HOPMYTHPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHHBepcAJIbHbIE YUeOHbIe AeiicTBUS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU U IIENSIMU OOIICHHUS, SICHO, TOUHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3pCHHA B YCTHBIX U TIMCbMCHHBIX TCKCTAaX, AaBATh IMOACHCHUA 110 XOAY PCUICHUSA 3a/la4, KOMMCHTUPOBATH HOJ'IyquHI)II\/JI PE3YIbTAT,

B X0JIe 00CY)KICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI, MPOOJIEMBI, peliacMOi 3a/1aud, BRICKAa3bIBATh UJICH, HAIICJICHHBIS
Ha TIOUCK PEIICHUS, COTIOCTABIISTh CBOU CYXACHHUS C CYKISHUSMU APYTUX YIACTHUKOB TUANOra, 0OHAPYKUBATh pPa3Inyie U CXOJICTBO MO3ULINH, B
KOPPEKTHOM Gopme PopMyTUpOBaTH pa3HOIIIACHS, CBOM BO3PAKCHHUS,

MNpEACTaBJIATh PE3YJIbTAThl PCIICHUA 3ada4U, SKCIICPUMEHTA, UCCICAOBAHNA, IIPOCKTA, CAMOCTOATCIIBHO BI)I6I/IpaTI) (bopMaT BBICTYIIJICHUA C
yu€TOM 3a/1a4 MPE3eHTAllMU U OCOOCHHOCTEH ayIuTOpUU;

MOHMMATh U HCIOJNB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAWNBUAYAIbHONH pabOTHI MPH pEIIeHWH Y4eOHBIX MaTeMaTHYECKUX 3ajad,
IMPUHHUMATL ILIECJIb COBMECTHOU ACATCIIBHOCTH, INIAHUPOBATH OpraHU3alUIO COBMECTHOU pa6OTBI, pacnpeaciisAiTb BUIbI pa60T, J0roBapuBaTbC,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYMMOBBIX opMax paboThI (00CYkIeHUsI, 00MEH MHEHUI, «MO3TOBBIE IITYPMBI» U UHBIE); BBIMIOIHATH CBOIO YacTh PaOOTHI
U KOOPJWHUPOBATH CBOM JCHCTBHS C JAPYTUMHU UYJICHAMH KOMAaHbI, OI[EHHWBAaTh KadeCTBO pe3yjbTara M KadyeCTBO CBOEro BKJIaJa B OOIIMIA
pe3yabTaT o KPUTEPUIM, CPOPMYIIUPOBAHHBIM yUaCTHUKAMHU B3aUMOICUCTBUSI.



PeryasiTuBHbIe yHUBepcaibHbIe y4eOHbIe 1eliCTBHA
Camoopranmnzanus:
BBISIBJISITH MPOOJIEMBI AJIs PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX, OPUEHTHUPOBATHCS B PA3IMYHbBIX IMOAXO0/1aX MPUHATHS PELICHUMA
(MHAMBUAYATBHOE, TPYIIIIOBOEC);
CaMOCTOSITENIbHO COCTABJIATH IUIAH, AITOPUTM pEIICHUsS 3a1auyd (MM €ro 4acTb), BEIOMpATh CIOCOO PElICHHS C Y4ETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHH ¢ Y4ETOM HOBOM HH(DOPMAIUH.
CaMOKOHTPOJIb, SMOLIHOHAIbHBINH HHTELIEKT:
BJIAJIETh CIOcO0aMU CaMOIPOBEPKU, CAMOKOHTPOJIA IpOLEcca U pe3ysibTara pelIeHHs MaTeMaTHYecKOl 3ajayd, CaMOMOTHBALUU U
pedekcuu;
NpEeABUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELIEHUHU 3a/1a4¥, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENILCTB, HAHIGHHBIX OMNOOK, BBISBIICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa JEATENIbHOCTH IOCTAaBICHHONM IL€JIM W YCJIOBUSM, OOBSCHATH IPUYMHBI JIOCTHIKEHUS WIH
HEJOCTH)KCHUS LIEJIH, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
BBIpaXXaTh YMOLIMH MTPU U3YYCHUU MAaTEMAaTUYECKUX OOBEKTOB U (PAKTOB, JaBaTh SMOIIMOHATBHYIO OLICHKY PEIICHUS 3a/1a4H.

NPEAMETHBIE PE3YJIbTATBI

K Kkonuy odyuenus 6 1 knacce odyuarowuiica noayuum ciedyouiue npeomemusle pe3yibmamol:

Pacrio3naBaTh M3y4eHHBIE TeOMETpUUYEeCcKHe (UTYPBHI, OMPEACNATh WX B3aMMHOE PACIONIOKEHHE, W300pakaTh TeoMeTpudeckue (QUrypsbl,
BBITIOJHATH YEPTEKHU 0 YCIOBUIO 3a/1aun. VI3MepsATh TMHEWHbIE U YTIOBbIE BEIMYUHBL. Pernats 3a1auu Ha BBIYHCIEHUE ATTUH OTPE3KOB U BEIMUUH
YTJIOB.

JlenaTh NPUKHUAKY M OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOM JKU3HH, pa3MEpOB MPUPOJHBIX 00BbeKTOB. Pasnnuars
pa3Mepbl ITUX 00BEKTOB MO MOPSAKY BETUUHHEI.

CTpouth 4epTekH K TeOMETPUUECKUM 3aauam.

[Tonb3oBaThest MpHU3HAKAMU PABEHCTBA TPEYTrOJLHUKOB, HWCIOJIB30BaTh MPU3HAKM U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB IPHU
pelleHu  3aay.

HpOBOHI/ITB JIOTUYCCKHUE PACCYKACHUSA C UCITIOJIb30OBAHUEM I'COMETPUICCKUX TCOPEM.

[Tonb3oBaThcst TMpPU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYroJbHUKOB, CBONCTBOM MEIWAHBI, MPOBEAEHHOW K THUIIOTEHY3e
HNPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B PEIIEHUY T€OMETPUYECKUX 3a4aY.



OnpenensaTh nMapaienabHOCTh NPSIMBIX C TOMOUIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU cekylas. OnpeneisaTh napamuielbHOCTh IPSIMBIX C
MIOMOIUIBIO PABEHCTBA PACCTOSTHUM OT TOYEK OJTHOM MPSMOU JI0 TOUYEK APYro MpsSMOM.

Pemate 3amaun Ha KileTyaToi Oymare.

[IpoBOAUTH BBHIYMCICHUS M HAXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B M€OMETPUUYECKUX 3a7auyax C MCIOJIb30BAHUEM CYMMBI
YIJI0B TPEYroJIbHUKOB U MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU NEPECEUCHHUH JIBYX MapajlyieNbHbIX MNPAMBIX cekymiei. Pemath
MpaKTUYECKHE 3a7a4l Ha HaXO0XKJICHUE YTJIOB.

Bunaners nonsituem reomerpudeckoro mecta Touek (I'MT). Onpenenats OUCCEKTPUCY YIIia U CEPEIUHHBIN MEPIIEHIUKYISP K OTPE3KY Kak
reoMerpuueckue Mecta Touek. [lomb3oBarbest moHsiTHEM reomerpuueckoro Mecta Touek (I'MT) mpu nokazaTenbcTBE Te€OMETPUUYECKUX
YTBEPKJICHUI U MIPU PEIICHUH 3a/1a4.

DopMynHpOBATh OMPEEICHUSI OKPY)KHOCTH M Kpyra, XOpAbl M AHaMETpa OKPYKHOCTH, YBEPEHHO BJIAJCTh WX CBOWCTBAMH. YMETh
JIOKa3bIBaTh M MPUMEHSTH 3TH CBOMCTBA MPU PEIICHUH 3a/a4.

Brnagers moHsTHEM ONMUCAaHHOW OKOJIO TPEYroJbHUKA OKPY>KHOCTH, YMETh HaXOIUTh €€ LeHTp. JJoKa3bIBaTh U MCIOIb30BaTh (DAKTHI O TOM,
YTO OMCCEKTPHUCHI YITIOB TPEYroJIbHUKA MEPECEKAI0TCs B OJHON TOYKE, M O TOM, YTO CEpPEAUHHBbIC MEePIEHANKYISIPHl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

BrnaneTts noHsTHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O MEPHEHIUKYIAPHOCTH KacaTeIbHON U paauyca, MPOBEIEHHOTO
K TOYKe KacaHus. [[oka3bIBaTh paBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPY>KHOCTH, IPOBEIEHHBIX U3 OJTHOM TOYKH, U IPUMEHSTH 3TO B PEIICHUHU
F€OMETPUUYECKHX 3a/1au.

Jloka3biBaTh M NPUMEHSTh NPOCTEHUIINE TEOMETPUUECKHE HEPABEHCTBA, IOHUMATh X MPAKTUYECKUM CMBICI.

[TpoBOAUTH OCHOBHBIE TEOMETPUUIECKHE TOCTPOCHHUS C TTIOMOIIBIO ITUPKYIIS U JTIMHEHKH.

K Konuy odyuenus 6 8 knacce odyuarouwjuiica nosiyuum cieoyroujue npeomemHsle pe3yibmamol:

Pacno3snaBaTh OCHOBHEIE BHU/IbI T-IGTI)IpéX}’l"O.]'II)HI/IKOB, HUX 3JIEMCHTHI, II0JIB30BAaThCsA UX CBOMCTBaMU npu p€IICHUHU r€COMCTPHUYCCKUX 3aaad.
Paznuuate mpusHakM M CBOMCTBa mHapajuieJorpaMma, pomMOa U NpSMOYTOJIbHHKA, JOKa3bIBaTh WX W YBEPEHHO NPUMEHSTh INPHU PEIIEHUU
TEOMETPHYSCKHX 3aJ1ad.

Hcrnonb30BaTh CBOMCTBA TOUKH MIEPECEUCHHS MEIMAH TPEYroJbHUKA (IIEHTpa Macc) B PEIICHUH 3a/1a4.

Brnagerp moHsATHEM CpeHEW IWHUU TPEYroibHUWKA M Tpamnelud, MPUMEHATh WX CBOWCTBA MPHU PEIICHUH T€OMETPUUYECKUX 3ajad.
Hcnonb3oBatk Teopemy Daneca U TeopeMy O IPOMOPIUOHATBEHBIX OTPE3KAX, MPUMEHSATh UX IS PEHICHHS MPAKTUYECKUX 3a/1a4.

PacrioznaBath 1leHTpaNbHO-CUMMETPUYHBIE (PUTYPBI U UCIIOIb30BaTh UX CBOMCTBA MPU PELICHUH 3ajad.

Brnagetrs nosTHsIME TIO100US TPEYTrOILHUKOB, KO3 PUIHEeHTa MOJ00us, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. IMeTh
MPEJICTABICHHE O TMPEeoOpa3oBaHUU MOJO0US M O TOMOOHBIX ¢urypax. [lombp3oBaThcsl MpU3HAKAMU TOJ00US TPEYrOJbHUKOB TIPH PEHICHUH



reoMeTprYecKuX 3a1ad. Jloka3pIBaTh U MIPUMEHATh OTHOLIEHUS TPONOPIMOHATILHOCTH B MIPSAMOYTOJIbHBIX TpeyronbHUKax. [IpuMeHsaTs nogodue B
IIPAKTUYECKUX 3a7a4ax.

BbIBOIUTh M MCMONB30BaTh MpOCTEWIHe (GOpMyIbl A IUIOMIAAN TPEyrojbHHKA, MapajuiejorpamMma, poMOa M Tpanenu. Beraucisarsb
(pa3MMYHBIMH CIIOCOOAMM) TUIOMIAAb TPEYTOJbHUKA U TUIOMAJAN MHOTOYTOJIBHBIX (UTYp (MOJB3YSCH, I/I€ HEOOXOAUMO, KAJIbKYISTOPOM). 3HAThH
OTHOILIEHHE IUIOIAAeH NOJOOHBIX (PUTYp U IPUMEHATH IIPU pelIeHuH 3a1a4. [IpuMeHsATh osydyeHHbIe YMEHUS B IPAKTUUECKUX 3a]adax.

[Tons3oBatbess Teopemoi Iludaropa mis pemieHus IreoMEeTpUYECKMX M IpakTHYeckux 3aaad. CTpouTh MaTeMaTHYECKyl0 MOJENb B
IPAKTUYECKUX 337a4yax, CAMOCTOSTENIBHO JIE€aTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITTUHBI.

Bilamers nmoHATHEM BIHMCAaHHOIO M LEHTPAJIBHOIO yrja, yrila MEXIy KacaTeJIbHOW M XOPAOM, ONUCAaHHOM M BIMCAHHOW OKPYKHOCTH
TPEYrOJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PEILICHUN 33a4.

[IpuMeHATh IOJIydEHHBIE 3HAaHUSA HAa IPAKTUKE — CTPOUTh MATEMaTH4YECKHME MOJENU JUIsl 3aJad pEaJbHOM JKU3HM U IIPOBOJIUTH
COOTBETCTBYIOILIME BbIUMCICHHSI C IPUMEHEHUEM 10100MsI U TPUTOHOMETpUH (TI0JIb3YSICh, I/1€ HE0O0OX0IUMO, KAJIbKYIISITOPOM).

K konuy odyuenus ¢ 9 knacce obyuarowuiica noysyum cieoyioujue npeomemmnsle pe3yibmanmol:

3HaTh TPUTOHOMETPUYECKHE (QYHKLUUU OCTPBIX YIVIOB, YMETh HAXOAMTh C MX IIOMOIIbIO PAa3JIUYHBIE 3JEMEHThl MPSMOYTOJbHOIO
TPEYroJbHUKA («PELIEHHE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxoauTh (C MOMOLIBIO KaJdbKyJIATOpa) JUIMHBI M YIVIBl JJIS HETAOIMYHBIX
3HAYCHUU.

[Tonp3oBatbess popMynaMu HpPUBEAEHHS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM JUIsl HAXOXKJICHHUS COOTHOUICHHUH MeEXIy
TPUTOHOMETPUYECKUMH BETMYHHAMHU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHMHYCOB, IIPUMEHATh UX JUIS HAXOXACHUS Pa3IMUHbIX 3JIEMEHTOB TPEYrOJbHUKA («pelieHue
TPEYrOJIbHUKOBY), IPU PELLIEHUU T€OMETPUUECKHX 3a/1ad. [IpUMeHsTh MoydyeHHbIe 3HaHUsI IPU PELIEHUH TPaKTUUYECKHUX 3a/1au.

[TprMeHATh TPUTOHOMETPHIO B 33/1a4aX Ha HAaXOXJIEHHE IJIOIIA 1, BBIBOJUTH U BIIa/I€Th TPUTOHOMETPUYECKUMHU (POPMYIIaMH JJIS TUIOIAAN
TPEyrojipHUKa, MapajuienorpaMma, pomOa, Tpaneluu, BBHIBOJUTb U NpUMEHATH (opmyny I'epoHa u ¢dopmynay A IUIOMAAM BBITYKIIOTO
YETBIPEXYTOJIBHUKA.

NmeTs npeacTaBieHre 0 TOMOTETHH, IPUMEHSAThH B MPAKTUYECKUX CUTYalHsIX.

Hcnonp3oBate Teopemsl UeBbl 1 MeHenast Ipu pelIeHUH 3a1a4.

Hcnonbp30BaTh TEOpEMBbI O BIUCAHHBIX YIUIaX, yrjiax MEXAY XOpAaMH (CEKYLIMMM) M YIJle MEXAY KacaTeIbHOW M XOpJOW NpHU PEIICHUU
reoMeTpUUECKUX 3a7ad. JJoka3bIBaTh U MPUMEHSITh TEOPEMBI O TPOU3BEICHUN OTPE3KOB XOP[, O MPOU3BEIECHUHN OTPE3KOB CEKYIINX, O KBajapaTe
KacaTeJIbHOM.

Bnaners moHATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh ¢ ypaBHEHHWEM MpPSIMOl Ha IUIOCKOCTU. BnaneTs MOHATUSAMHU YIJIIOBOTO
Kod(¢uimeHTa 1 cBOOOIHOTO WieHa, TOHUMAaTh UX F'€OMETPUUYECKHI CMBICT M CBSI3b YITIOBOIrO KO3 (UIMEHTa ¢ BO3pacTaHUEM U yObIBaHHEM



JVHENHOW (yHKIMM. YMeTh pelmaTb METOJOM KOOPAWHAT 3a/lauyM, CBA3aHHBIE C MNApaUICIbBHOCTBIO U MEPNEHAUKYISIPHOCTBIO NPSMBIX,
IIEPECEYCHUEM MTPSIMBIX, HAXOKICHUEM TOYEK I1EPECCUCHUS.

BpIBOIUTE U BIIaJIETh YPABHEHUEM OKPYKHOCTHU. MCIIONBb30BaTh METO KOOPAMHAT JUUISl HAXOKIAEHUS [IEPECCYCHUN OKPYKHOCTEN U IIPSIMBIX.
Bnaners ¢gopmynaMu paccTOSHHUS OT TOYKH IO MHPSMOM, IUIOMAAM HapajiesiorpaMMa B KOOpPAHMHATaX, UMETh MOHATHE 00 OpHEHTHPOBAHHOM
wiomanu. ITonp30BaTecs METOJOM KOOPIMHAT HA INIOCKOCTH, IPUMEHATD €r0 IIPY PEIICHUN F€OMETPUYECKUX U NIPAKTUYECKUX 3a1ad. [IpumensaTs
METOJl KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a7a4ax.

Buamers nonsATtHeM BEKTOpa. YMETh CKJIAAbIBATH M BBIYMTATH BEKTOPBI, YMHOKATh HAa YUCIO, BJIAJETh INPABWJIAMHU TPEYrOJIbHUKA H
napajuienorpamma. Bragerp NpakTHYECKMMHU MHTEPIPETAlUsIMH BEKTOPOB. YBEPEHHO IIOJIB30BAaTbCA KOOpAMHATaAMU BekTopa. Biagers
CJIOKCHMEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA Ha YUCIIO B KOOPAUHATAX.

HNmets mpencraBieHue o Oaszuce (Ha Iuiockoctu). PacknaneiBate BekTOphl 1o Oaszucy. PackianpiBaTe BEKTOpPHl CHJI C MOMOILBIO
IPOELUPOBAHUS U TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IpuMEHATh NOTy4YeHHbIE 3HAaHUS B IPOCTEUIINX (PU3UUECKUX 3a]auax.

Biamers MmOHATHEM CKAIAPHOIO IPOU3BENCHMS BEKTOPOB, IIOHMMATh €r0 TI'€OMETPUYECKHMM CMBICI M YBEPEHHO IIOJb30BATbCSA €0
BBIPQ)KEHUEM B JEKApTOBBIX KOOpAMHATaX. 3HaTh AUCTPUOYTUBHOCTh CKAISIPHOIO NMPOM3BEAEHUS U €ro CBs3b C IpoelupoBaHueM. [IpumeHsTs
CKaJISIPHOE IPOU3BEJCHUE BEKTOPOB JJIsl HAXOXKJIEHUS JJIMH U YIJIOB. Pemars reoMeTpuyeckue 3ajaun ¢ IOMOLIbIO CKASIPHOTO IPOU3BEICHUS.
Hcnonp30Bath CKaIPHOE MPOU3BEICHIE BEKTOPOB B anreOpanyecknx U (PU3MUECKUX 3aadax.

Bitagers NOHATHAMU NPABUIBHOIO MHOTOYI'OJIBHHMKA, JUIMHBI OKPYKHOCTH, JJIMHBI YT OKPYKHOCTH U PaAMaHHOW MEPBI YIJIA, BBIYUCIATH
wionanp Kpyra u ero vacred. Ilomummare cmbicin yucna . [IpuMEHATH NOIy4YEHHBIE YMEHMs IPU PELIEHUM NPAKTHYECKUX 3a7ad. 3HAThb
UCTOPUYECKHE CBEJIEHUS 00 M3MEPEHHUH JUIMHBI OKPY>KHOCTHU U IUIOIIA U KpyTa.

Nwmetp mpexacraBneHne o mpeoOpa3oBaHUU IUIOCKOCTH, O JABMXKEHMSIX. HaxoauTh ocH, HEHTphl CUMMETPUHU (DUTYp, LEHTpPHI MOBOPOTA,
HaXO0JIUTh KOMIIO3HUIIMHU MpocTemux nmpeodpasoanuil. [IpuMeHATh IBUKEHUS TNIOCKOCTH MPH PELICHUN TEOMETPUUECKUX 3a/1ay.

IIpuMeHATh MONY4YEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTH MATEMaTUYECKHE MOJCIM Ul 3a4ad peajbHOM JKU3HM W IPOBOAMTH
COOTBETCTBYIOIIME BBIUNCIEHHSI C TPUMEHEHUEM 110J1I00US U TPUTOHOMETPUYECKUX (DYHKIUH (TOIB3YSICh, I'7Ie HEOOXOIUMO, KaJIbKYJIATOPOM).



TemaTH4yeckoe IJIAHUPOBAHME IO IPEAMETY «FeOMeTpI/Iﬂ»

7 KJIACC
Obmee Kontpoasubie JyIeKTPOHHBbIE (HU(pPOBHIE)
Ne n/m HaumeHnoBaHue pa3jesia, TeMbl KOJIMYEeCTBO | /TIPaKTHYECKHUe 05D 230BATENLHLIE DECVDCLI
4acoB padoThbI P pecyp

1 Hauana reomerpuu. [Ipocreiimme reomerpuueckie GUrypsl u 23 1/0 bubnnoreka [OK

UX CBOCTBa. MI3MepeHre reOMETPHUYCCKUX BETHYHH https://m.edsoo.ru/7f415e2e
bubnnoreka IIOK

2 Tpeyronbinii 15 1/0 https://m.edsoo.ru/7f415e2e

3 [TapannenbHbIC IPSAMBIC 9 1/0 Egggj;ﬁiﬁii?i? f41502e
bubnnorexka HOK

4 (yMM@ YIJI0B MHOTOYTOJIBHUKA 4 0/0 https://m.eds;f).ru/7f415e2e

5 ['eomeTprueckue HepaBEeHCTBA 4 0/0 Eggg;}?eeléii?i? f415e2e
bubnnoreka [JOK

6 | MpAmoyrombHEIC TpeyrobHUKH 8 1/0 https://m.edsoLc[xru/7f415e2e
bubmmoteka [IOK

! OKpyKHOCTE 8 0/0 https://m.edsoo.ru/7f415e2e

8 I'eomeTprueckie MecTa TOYeK 4 0/0 ﬁgggﬁ;:iﬁii?f} f41502¢

9 [TocTpoenust ¢ TOMOIIbIO IMPKYJIS U JTUHEHKN 14 1/0 E{tlggll/ll(rﬁeeléic{_c[)?uKﬂ f415e2¢
bubmmoreka [IOK

10 CivveTpus 2 0/0 https://m.edsoo.ru/7f415e2e
11 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUs 3HAHUHA 11 0/0 bubmmorexa OK

OBTOPCHHE, ODODILEHHE, CHCTE 3atui 3 https://m.edsoo.ru/7f415e2e

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5/0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

O0mee KonTpoabhsbie
JaeKkTpoHHbIE (IU(PPOBBIE)
Ne ni/mm HaumeHnoBaHue pa3iesia, TeMbl KOJINYECTBO | /MpaKTHYeCKUe
o0pa3oBaTejibHbIE Pecypchl
4acoB padoThbI
N bu6mmoreka [JOK
! HersIpexyroibHikH 21 1/0 https://m.edsoo.ru/7f417e18
bubmuoreka [JOK
2 Tonobue 16 1/0 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
3 Hnomare 19 1/0 https://m.edsoo.ru/7f417e18
bubmuoreka [JOK
4 Teopema Inaropa 4 of https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
> IIMEHTbI TPHTOHOMCTPHH. 14 0/0 https://m.edsoo.ru/7f417e18
. bubnuotexa [JOK
6 VYTIIBI ¥ 4ETBIPEXYTOIIBHUKH, CBSI3aHHBIE C OKPYKHOCTBIO 17 1/0 https://m.edso0.ru/7f417e18
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHHMA 11 0/0
OBUIEE KOJIMYECTBO YACOB I10 TIPOIT'PAMME 102 5/0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

Oowmee KonTposabHbie
JeKkTpoHHbIE (IU(PPOBHIE)
Ne n/m HaumeHnoBaHue pa3jesia, TeMbl KOJIMYECTBO | /MpaKTHYeCKHe
o0pa3oBaTe/bHbIe pecypchl
4acoB padoThI
1. | IloBTOpenue kypca 8 kiacca 5 0/0
2. | BexTopsl 20 1/0 bubmmoreka [JOK
https://lesson.edu.ru/02.3/09
3. | Merox koopauHaT 10 1/0 bubnnoreka IIOK
https://lesson.edu.ru/02.3/09
4. | Pemenue TpeyroJbHUKOB 20 1/0 bubnuoreka [JOK
https://lesson.edu.ru/02.3/09
5. | [logoGue TpeyroinbHUKOB 12 1/0 bubnnorexka HOK
https://lesson.edu.ru/02.3/09
6. | JomHA OKpY>KHOCTH M TUIOMIAIb Kpyra 15 1/0 bubnuoreka [JOK
https://lesson.edu.ru/02.3/09
7. | JIBMOKEHHS TIOCKOCTH 10 1/0 bubnnorexa [IOK
https://lesson.edu.ru/02.3/09
8. | IloBropenue, 0600IIeHNE U cCUCTeMaTU3allvs 3HaHU I 10 0/0
OBHIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 102 5/0
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