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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYyp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa30BaHUs 3aKII0YAETCsl B TOM, YTO 00YyJarOLIHiiCs
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe JO0Ka3aTelbHas JUHHUS MUMEET Uil YIIyOJEHHOTO H3y4YeHHUs
MaTeMaTHUKH.

[lenbto M3yd4eHHsT TEOMETPUHU SIBJISETCA MCIONb30BaHUE €€ KaK HHCTPYMEHTa IpuU
pEIIEHNN KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHUYECKUX 3a/ad, BCTPEYAIOLIUXCS B pealbHOU
xu3HU. OOy4aromuics JODKEH HAYYHUTHCS OMPENEISITh T€OMETPUIECKYI0 (PUTypy, ONUCHIBATH
CIIOBaMU YepTEX WM PUCYHOK, HAWTH IUIOIAAb 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBAThH
HEOOXO[UMYIO0 JUIMHY ONTOBOJOKOHHOrO KaOeys WM Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTEIbHAS JIMHUS B U3YYEHUHM I'€OMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUUiicss y4uTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb MTOJIyYEHHOI'O PE3Y/bTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriyoJ€HHOTO M3yuyeHHUs] T€OMETPUHM COCTOUT B TOM, YTO
oOyuJaroluecss He MPOCTO 3HAKOMSTCS C ONpeAeAEHHBIMU MOHATUSAMHU, a YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByromMe TeMbl HporpaMMmbl 0a30BOTO Kypca I€OMETpPHM H3ydaroTcs Ha Oosee
riyOOKOM ypoBHe, a oOydvarolmuecsi HpUoOpeTaroT yMEHHs, IOMOTalollie UM YBEPEHHO
IIPUMEHATH CBOM 3HAHUS HE TOJBKO B MAaTEMATHUKE, HO U B CMEXKHBIX IIPEAMETAX, MPEXKIE BCETO
¢uszuke u HHPOpPMATHKE, a TaKXKe€ IOJIb30BAaTHCS MOJYYEHHBIMU 3HAHUSIMH IPU PEUICHUU
MPAKTUYECKHX 3ajau.

CornacHo yuyeOHOMY IuUTaHy B 7-9 Kiaccax u3y4aercs YriayOs€HHBIH ydeOHbI Kypc
«I'eoMeTpusi», KOTOPBIM BKIIIOUAECT CJIEAYIOLIME OCHOBHBIE pasnensl copepxkanus: «Hauama
reoMerpun», «TpeyroapHukm»,  «OxpyxkHOCTb»,  «HerblpéxyronbHuku», «llomobuey,
«2neMeHThl TpuroHomerpum», «llnomamn», a Takke «Metoa KoopauHat», «BekTopby,
«[IpeobpazoBaHMs MIIOCKOCTH.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce — 102 vaca
(3 gaca B Hepenmo), B 8 kimacce — 102 vaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Hauasia reomerpun

Hcropust BO3HMKHOBEHMsT M pa3BUTUA TeoMeTpuu. HauanbHble NOHATUS T€OMETPHHU.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcHome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3anmHOe pacnosiokeHue TOYEK Ha NpsAMON. M3MepeHue NIMHBI OTpE3Ka, pacCTOSHHUE
MEXy TOUKaMHU.

ITomynnockocts U yros. Buasl yrios. M3mepenue BenuduH yriioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble M NEpIEHAUKYISpHBIE IpsiMble. PaccTosHMe OT TOYKM 710
npssMoi. buccekrpuca yria.

Jlomanas. Bunasl  nomanbix.  JlimHa < somaHo.  MuoroyrosbHuku.  Ilepumerp
MHOTOyrojbHUKa. [[OHATHE O BBIIYKIIBIX U HEBBIIIYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

ITpocreimune nocrpoenus. MTHCTpyMEHTHI i1 U3MEPEHUM U TOCTPOCHUH.

TpeyroibHuKu

Bunst TPEYTrOJIbHUKOB: OCTPOYTOJIBHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHukoB. I[lepBblii M BTOpPOM NPHU3HAKM PABEHCTBA TPEYrOJbHUKOB.
PaBHOOeipeHHbIE TPEyroJbHUKM M UX cBoWcTBa. [Ipu3HaK paBHOOEIPEHHOrO TPEyroJbHHKA.
Tpernii npu3HaK paBEHCTBA TPEYTOJIBHUKOB.

CooTHoIIeHNs MEXy CTOPOHAMH U yriaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHCTBO 0 1MHE JTOMaHOM.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOMCTBA oceBoi cummeTpui. Ilpumepsl cuMmmeTpun
B OKPY’KAIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjI0OB MHOTOYTOJIbHUKA

[TapajieIbHOCTH MPSMBIX, UCTOPUYECKHE CBENEHUA O TmocTynare EBkimma v o poiu
JloGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPU3HAKU MapauledbHbBIX
npsimbix. CyMMa yrjaoB TpeyrosibHMKa. BHemHue yrisl TpeyronbHuka. CymMMma BHYTPEHHHX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIIHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHbI€ TPEYroJbLHUKHU

IIpu3Haku paBeHCTBA IPSIMOYIOJBHBIX TPEYrOJILHUKOB. llepneHaukyissp ¥ HakIOHHAs.
CBONCTBO MeIMaHbl MPSIMOYTOJBHOTO  TPEYrOJbHHMKA, MPOBEAEHHOM K THIIOTEHY3E.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

Okpy:KkHOCTH

[ToHSATHST OKPYKHOCTM M Kpyra. OJIEMEHTBl OKPY)KHOCTM W Kpyra: LEHTp, Ppajuyc,
JMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacIonokeHne OKpYyKHOCTH M npsiMoi. KacarensHas
U CeKymas K OKpYyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroi. [Ipocreilmme mocTtpoeHus c
MIOMOILBIO LUPKYJIS U TMHEHKH.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTE O reoMeTpU4ecKOM MecTe TodeK. IIpumeprl reoMeTpud4ecKux MECT TOYEK Ha
IUIOCKOCTH. bUCCceKkTprca yria u cepeIuHHBIA NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUUYECKHE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYTroJIbHHMKA, €€ LEeHTp. MeToJ reoMeTpUYECKX MECT
TOYEK IIPU PELICHUU T'€OMETPUYECKUX 3a1a4.

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JUHEHKH



Ucropuueckue cBenenus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOSHWH, STalbl 3aja4yd Ha
IIOCTPOEHUs, PEIICHNE 3a1a4 Ha IIOCTPOECHUE LUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoiictBa. Tpameuus. PaBHoOenpeHHas Tpaneuus, €€ CBOMCTBA M IPHU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TpareLnuy.

Cpenssisi nMHUS TpeyrojibHUKAa. MeTon yABOEHMs MeIMaHbl TpeyrojibHHKa. Teopema o
NepPECeYCHUH MEUaH TPEYroJbHUKA.

Teopema Paineca, Teopema 0 NPONOPLUMOHAIBHBIX OTpe3kax. Teopema BapuHbona miis
IIPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI.

ITonoGue

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpumeHeHne nog00Ms IPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiay.

ILnomans

[Torsitme o momaau. CBoiicTBa IUiomaae reomerpudeckux ¢uryp. IIpocreiinme
dopmynbl Ui IUIOIIAAM TPEYroibHUKA, Mapajuiesorpamma, pomba u Tpanenuu. [lnomanu
no100HbIX (puryp. OTHOIIEHHE MIIOIIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema [ludaropa. [lpumenenune Tteopemsl Iludaropa nmpu pemeHMH MPaKTHYECKUX
3az1ad.

DJIeMEeHTHI TPHTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC U KOTAHI'€HC OCTPOrO yrja IpsIMOYTOJIbHOTO TPEYrojbHUKA.
Tpuronomerpuueckue ¢yHkuu yriaoB B 30°, 45° u 60°. IlpomopuuoHaibHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JILHUKH, CBSAI3AHHBIC C OKPY/KHOCTBIO

BrnmcanHble M LEHTpanbHBIE YIUIBI, YTOJI MEXKIY KacaTeIbHOW M XOPIOH. YTIbI MEXIY
XopAaMM M CEeKyIIMMHU. BrucaHHble ¥ ONHMCAHHBIE OKPY)KHOCTH TpPEYTroJbHMKAa U
4eThIpEXyroJpHUKU. CBOICTBA M MPU3HAKM BIHMCAHHOIO YETHIPEXYrOJbHUKA. B3anMHoe
pacriosio’)keHre AByX OKpykHocTedl. Kacanme okpyxknocreid. OOmmue KacaTeiabHbIE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunHyc, TanreHc yrioB oT 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUUYECKOE
ToxkaecTBO. PopMyisl puBeneHus. Pemenue tpeyroinbHuKoB. Teopema KOCHHYCOB M TeOpeMa
CHUHYCOB. PellleHne mpakTHYecKHX 3aJad C MCIOJIb30BAaHHUEM TEOPEMbl KOCUHYCOB M TEOPEMBI
CHUHYCOB. Pemienue 3aga4 reoMeTpuueCcKOi ONTUKH.

Tpuronomerpuueckue GopMyisl JUIsl IIIOLAAN TPEYToJbHUKA, MapajiesorpamMmma, pomoa,
tpaneuuu. @opmyia ['epona. @opMyiia MIIOMIAAH BBITYKIOTO YETHIPEX YT OJIBHUKA.

ITono0ue TpeyronbHUKOB



Xopael ¥ I0I00HBIE TPEYTOJbHUKH B OKPYXKHOCTH. Teopema O MpOU3BEICHUH OTPE3KOB
XOpA, TEOPEMBbl O IPOU3BEJIECHUU OTPE3KOB CEKYLIUMX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Npu pelIeHuH reoMeTpuueckux 3axad. Teopemsl UeBbl u Menenas. Ilonsartue o
TOMOTETHUH.

MeToa KOOPAUHAT

VYpaBHeHUE TPAMOM Ha IUIOCKOCTH. YTJIOBOW KOI()(UIMEHT W CBOOOIHBIN WiEH, HX
reoMeTpuueckuil cmpicia. [lapaynenbHOCTh U NEPHEHIUKYJISIPHOCTh HPSIMBIX (Yepe3 YriIoBOM
koa(durmeHr).

VYpaBHeHue OKpYKHOCTH. HaxoxjaeHue TmepeceueHUil OKPYKHOCTEH U MpsIMbIX B
KoopauHatax. Popmyna paccTOsSHUS OT TOUKM 10 mnpsmoi. [lnomanp mnapasienorpamMMa B
KOOpJAMHATaxX, MOHATHE 00 OpPHUEHTHUPOBAHHOH Iwiomanu. [IpuMeHeHne merona KOOpOWUHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7auax.

BexkTopsl

BexTops! Ha minockoctu. CliojkeHUE W BBIYMTAHUE BEKTOPOB — IpaBUiIa TPEYroJibHUKA U
napajuiejorpaMma. YMHOXKEHHE BekTopa Ha uuciio. Koopaunatel Bektopa. CrokeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKMCIIO B KoopAuHaTax. [[puMeHeHne BEKTOpOB B
¢busuke, LEHTpP Macc.

[Tonsitme o Oasuce (Ha TmiockocTH). PasmoskeHuss BekTopoB 1o 0Oasmcy. CkanspHOe
IIPOU3BE/IEHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Tpou3BeneHus. CKalsipHOe MPOU3BEACHUE U MPOCLHUPOBAHHUE.
[IpuMeHeHne CKalsSIpHOTO MPOU3BEACHUS BEKTOPOB ISl HAXOXKICHMs IJIMH U YIJoB. PemeHue
FeOMETPUUECKUX 3ajau C MOMOILBIO CKAJIIPHOTO MTPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBunbHBIE MHOTOYTOIBHUKH. J[JIMHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIUMCJIEHWE JJIUH IOyr OKpyxkHocred. I[lnmomanp kpyra, cexropa, cermeHra. Mcropuueckue
CBeZIeHMs 00 U3MEPEHNH JJIMHBI OKPYXHOCTHU U TUIOIIAIH KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cumMmetpusi. lLlenTpanbHOo-cuMMmeTpuuHble ¢urypsl. I[loBopor. OceBas
cummeTpus. PUrypbl, CHMMETPUUYHBIE OTHOCUTENBHO HEKOTOPOM ocH. [lapaiensHblii nepeHoc.

[TonsiTue aBuxeHust U ero cBoiictBa. PaBeHcTtBo ¢uryp. IlposBienus cummerpun B
pupose, >KUBOMHCH, CKYyJIbNType, apxuTekrtype. Kommosuiuum nBumxeHuil (mpocreiiiiue
npumepsl). [IpuMeHenne B reoMeTpudecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCsS B
YacTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY UM HACTOSAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUHCKOM
MaTEeMaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpa:KIaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

FOTOBHOCTHIO K BBINOJIHEHUIO OOSA3aHHOCTEN TIpaKAaHWMHA M pealu3allud €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM IOCTHKECHUIA
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIBbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTUYECKOro 0Opa30BaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPUH OOpa30BaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 NO3HAHUSA:

OpUEHTAIMEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IMBIIIM3AIIMHN, OBJIAJCHUEM S3bIKOM MAaTEeMAaTHKU M MaTEMaTUYECKON
KYyJIbTYpOH KaK CpEICTBOM TIO3HaHHS MHpa, OBJIAJEHHEM HaBbIKAMHU HCCIIEOBATEIbCKON
JeATEIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAJIBHOIO 0JIAr0NOoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHUS B HMHTEpPECax CBOETO 3J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pe(IeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa IPyroro 4YeJIoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHHUS:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3agad B o0JacTu
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karollel Cpesibl, OCO3HAaHHEM IJI00AJILHOIO XapakTepa 3KOJOIMUECKUX
po0JIeM U IyTel UX PELLEHUs;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO AEATEIbHOCTh, B TOM YUCIIE YMEHHE YUUTBCS y OPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHUS,
TUNOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JIE(UIMTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TpeOylOIUil KOHTpMEp, KOPPEKTUPOBaTh NMPUHUMAEMbIe PpEIIEHUS U
neicTBus, opMyJIMpOBaTh U OLIEHUBATh PUCKU U NOCIEACTBHSL, (POPMHUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOydaromerocss Oyayr cGOpMUPOBAaHBEI MeTampeAMeTHbIE pPe3yJbTaThl,
XapaKTEPU3YIOIIMECS  OBJAJACHUEM  YHUBEPCAJIBHBIMU  I1O3HABATEJIBHBIMU  JICHCTBUSIMHU,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIBHBIMU PETYISTUBHBIMU
JECUCTBUSIMU.

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS
ba3oBble JlornyecKue AeicTBUA:

BBISBJISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 00O0OLIeHUus u
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOI0O aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MpPeoOpa3oBHIBATh CYXICHHS: YTBEPAUTENIbHBIE WU
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEpUH IS BBIABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNlaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTWKH, AECTYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJII0YeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEPXkAEHUH (IpsAMbIE U OT MPOTHBHOIO),
OPOBOJUTH  CaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTW4YecKuX (DakToB, BBICTpaUBATh
apryMeHTaluIo, NMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTH4ecKOi
WHAYKIIUHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;

BBIOMpATh CMOCO0 pemieHus: y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BBIOMpaTh HauOoJee MNOAXOAALIMH € YYETOM CaMOCTOSITETIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEeI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOIIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEILHO YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIOTE3Y, ApI'YMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;



MPOBOAMUTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIE0BaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUS M BBIBOABI IO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJIIOJIEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHHBAThb JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOZ[I/IMBIX JJIS
peleHus 3a1a4uu;

BbIOUpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpAaTh (HOpMy MpencTaBIeHUS MHPOPMALUU M WILIIOCTPUPOBATH peIIacMble 3aadu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh MHGPOPMALMM MO  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKJEHHUS B COOTBETCTBUU C YCJIOBUSMH U LEJISMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHs 33Jayd, KOMMEHTHPOBATH TOJTYYEHHBIN
pe3ynbTar;

B X07€ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMbI, MPOOJIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSIMU IPYIMX YYaCTHHUKOB Jauajora, oOHapyXuBaTh pa3jMyuue U CXOJICTBO
MO3UIMI, B KOPPEKTHON opMe GOpMYyIUPOBATH pa3HOTIacHsl, CBOM BO3PAKEHUS;

NpPEICTaBIATh PE3yJbTaThl pEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEH ayAUTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHOH pabOTHI MpH
pelIeHnH Y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMATh Iellb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCA,
00CyX1aTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUMN, «MO3TOBbIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAayeCTBO pe3yJbTaTa M KaueCTBO CBOErO BKJIaJa B
OOIIMI Pe3yNbTaT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBISBJISITH MPOOJIEMBbl Uil pELIEHUS B JKU3HEHHBIX W Y4eOHBIX CHUTYyallHsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS PELICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOATCIIBHO COCTABJIATH IJIAH, AJITOPUTM PCUICHUA 3aa4YN (I/IJII/I €ro I-Ia.CTI>), BBI6I/IpaTI>
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUM ¢ y4€TOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3aJa4H, BHOCHTH
KOPPEKTUBBl B JIEATECIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIIMOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe?)yJIBTaTa OCATCIIBHOCTHU HOCT&BJICHHOFI meian u yCJIOBI/ISIM,
OOBSCHATH MPUIMHBI JTOCTHIKEHHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIMHUOKY, 1aBaTh OILICHKY
MpUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I?)y‘-IeHI/II/I MATECMATUYCCKUX OGBGKTOB nu (baKTOB, JaBaThb
E)MOIII/IOHaJII)HYIO OHCHKy pemeHI/m 3aJa4u.

INPEJAMETHBIE PE3YJIBTATDBI

K koHIty 00y4erwust B 7 KJIacce 00y4JarONIHICs MOTYYHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Pacrio3naBaTh M3y4eHHBIE TEOMETpHUYECKHE (UTYPBI, ONPENENSITh UX B3aUMHOE
pacrosioxeHue, M300paxkarb TreoMeTpudeckre (UTYphl, BBIMOIHATH UYEPTEKU IO YCIOBHUIO
3anaun. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3aJauv HAa BBIYUCIICHHUE [UIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenarb ONpUKUAKY M OLEHKY JUHEWHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B peabHOU
KHU3HHU, pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3muuaTe pa3smepsl 3THX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

Ctpouth 4epTekH K TeOMETPUUECKHUM 3a/1a4aM.

ITonp30BaTbCsi TpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJb30BaTh NPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

IIpoBONTE JTIOTHYECKHUE PACCYKICHHS C HCIIOJIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs MpU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKUX 3a/au.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. Onpeaenars NapaIebHOCTh MPSIMBIX € ITOMOIIBK) PaBEHCTBA PACCTOSHUNA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IpsIMOiA.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAWTh YHUCIOBblE W OYKBEHHBbIE 3HAYEHHUS YIJIOB B
FEOMETPUYECKMX  3aJa4aXx C  HUCIHOJIb30BAHMEM CYMMBI  YIVIOB  TPEYIOJbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapaleNbHbIX
IPSMBIX CEKYIIeH. PemaTe npakTHYecKue 3a1a41 Ha HaX0K/ICHUE YIJIOB.

Brnanets monsituem reomerpuueckoro mecta Touek (I'MT). Ompenenste Ouccekrpucy
yIrila W CEpeAUHHBbIN NEPHEHAUKYIAp K OTpPe3Ky KaK TE€OMETPUYECKHEe MeCTa TOYeK.
[lonb3oBatbest moOHSATHEM reomeTpuueckoro Mecra Touek (I'MT) mnpu jmokazarenbcTBe
T€OMETPUYECKUX YTBEPKACHUM U IIPU PEIICHUH 3a1a4.

@opMynMpOBATH ONPEAEICHHUS OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJE€Th MX CBOMCTBAMU. YMETh JOKa3blBaTh W INPUMEHATh 3TH CBOMCTBA IpHU
peLICHUH 3a1a4.

Biamers NmoHATHEM OINMCAaHHOM OKOJIO TPEYrOJBbHUKA OKPYKHOCTH, YMETh HaXOIUThH €€
neHTp. Jloka3blBaTh M HCIOJIb30BaTh (DAaKThl O TOM, YTO OHMCCEKTPUCHI YIJIIOB TPEYroJbHHKA



IepeceKaroTcsl B OAHOM TOYKE, MU O TOM, YTO CEpEIUHHBIC MEPNEHAMUKYIAPHl K CTOPOHAM
TPEYroJbHUKA IEPECEKAIOTCS B OHON TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPY)KHOCTHM, IIOJb30BaTbCi TEOPEMOH O
HNEepHIEHINKYJIAPHOCTH KacaTelabHOM M pajuyca, IPOBEIEHHOIO K TOUKE KacaHus. J[oka3biBaTh
PAaBEHCTBO OTPE3KOB KAacaTEJIbHBIX K OKPY>KHOCTHU, IPOBEIEHHBIX U3 OJHON TOUYKH, U IPUMEHATh
3TO B PELIEHUHU T'€OMETPUUECKHUX 3a1a4.

Jloka3piBaThb M NPUMEHSTh NPOCTEHIINE T€OMETPUUYECKHE HEPABEHCTBA, IOHMMATh HUX
NPAaKTUYECKUN CMBICII.

[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHUSI C TIOMOLIBIO LIUPKYJIS M JTMHEHKU.

K xonity 00yuenus B 8 ki1acce 00y4yaromunics MojayquT CIEYIOINe MPEAMETHBIC PE3YIbTaThI:
Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, MX JJIEMEHTHI, IMOJIb30BAThCS HX
CBOMCTBaMHM TMIpH pEIIEHUU TEeOMETPUYECKHX 3adad. Pa3nuuaTh MNpU3HAKU U CBOMCTBA
napajuieJiorpaMma, pomOa W MPSMOYTOJbHUKA, JIOKa3blBaTh MX M YBEPCHHO NPUMEHSTH IPU
pelIeHUH TEOMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOICTBA TOYKM NEpeceYeHHs] MEIUaH TPEyroibHHKa (IIEHTpa macc) B
pelleHny 3ajay.

Bnaners nonsiTueM cpeaHel JIMHUM TPEYroJIbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IpU peUIeHUH TreoMeTpudeckux 3aaad. lcmonws3zoBath Teopemy aneca U TEOpeMy O
MPOMOPLUOHABHBIX OTPE3KAX, MPUMEHSTh UX JJIS PEIICHUS TPAKTHUYECKUX 3a7ad.

Pacno3naBaTh LIEHTpalbHO-CUMMETPHUYHBIE (UTYPBHl M HCIOIB30BaTh MX CBOWCTBA MpHU
peLIeHNH 3a]1a4.

Brnagers  moHATHSAMM  1OAOOMS  TPEYrOJIbHUKOB,  Ko3(p¢uuueHTa  momoowus,
COOTBETCTBEHHBIX  DJIEMEHTOB TOMOOHBIX TpeyroiabHUKOB. IMmeTh mpencraBieHue o
npeoOpa3oBaHuy MOAOOMS M O MOAOOHBIX ¢urypax. [lomp3oBaThcs NpU3HAKAMHU TMOHAOOUS
TPEYTrOJIbHUKOB TIPH PEIICHUH TeOMETpUUecKuX 3anad. J{oka3piBaTh U MPUMEHSATH OTHOILIEHUS
MPOMOPIMOHAIIBHOCTA B TPSMOYTOJIBHBIX — TpeyrojibHUKax. [lpumensars momobue B
MPAKTHYECKUX 3a7auax.

BbBOIUT, W HWCMONB30BaTh MpocTedine (GopMynbl Ui IJIOMAAH TPEYroJIbHUKA,
napajuiejgorpamMma, pomba W Tpanenuu. BerauciaTe (pazauyHBIME - CHOCOOAMH)  TIIOMIATH
TPEYyroJIbHUKa W IUIONIAJId MHOTOYTOJBHBIX  Guryp (MOJIB3ysach, Tae HEO0OXOIUMO,
KaJIbKYJIATOPOM). 3HATh OTHOIIEHHUE TUTOMIA/IeH MOJTOOHBIX (GUTYp M MPHUMEHSTh MpPU PEIICHUU
3anad. [I[puMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

[Tonmp3oBatbest Teopemoit [ludaropa mas pemeHUss TEOMETPUUECKHX W TPAKTUUYCCKUX
3aga4. CTpouTh MaTeMaTHMYECKyI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO JAeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITHHBI.

Brnagerp moHsTHEM BIUCAaHHOTO M IEHTPAIBHOTO YIJa, YIrlla MEXIy KacaTelbHOW U
XOpJIOM, ONMCAaHHOM W BIIMCAHHOM OKPYXHOCTH TPEYrOJIbHUKA M YETBIPEXYTOJIBHUKA,
MPUMEHSATH UX CBOMCTBA IIPH PEIICHUH 3a]1a4.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJETH IS
3a/1a4 peaqbHOU )KU3HU U MTPOBOANTH COOTBETCTBYIONIUE BEIYUCIICHUS C TPUMEHEHHEM TTOJ00us
1 TPUTOHOMETPHH (ITOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

K xoHiy o0yuenus B 9 kjacce o0y4yaromuics MoIyduT CIeIyIOIue MPeIMETHBIC Pe3yIbTaTh:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HaXOIUTh C MX TOMOIIBIO
pasMYHbIE  BJIEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHE MPSIMOYIOJbHBIX



TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJBKYIATOPA) JUIMHBI M YIJIBI JJISl HETAOIMYHBIX
3HAYEHUM.

[Tonb3oBaTbest hOpMyliaMy TIPUBEICHUSI I OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKICCTBOM
JUTSL HAXOXKICHHSI COOTHOIICHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Jloka3bpIBaTh TEOpEMy CHHYCOB M T€OPEMY KOCHHYCOB, IPUMEHATh UX Uil HaXOXIACHUS
pPa3IMYHBIX dJEMEHTOB TPEYTONbHHUKA («PEIIeHHWE TPEYTOJbHUKOB»), TIPU  PEIICHUU
TEOMETPHUSCKUX 3a7a4. [[pUMEHATh MOJTydeHHBIC 3HAHUS [P PEIICHUH MPAKTHYECKHUX 3a7ad.

[IpyMeHsSTh TPUTOHOMETPHUIO B 3ajjauyax Ha HaXOXKJEHUE IUIOIIA/M, BHIBOJIUTH U BIAJETh
TPUTOHOMETPUUECKUMHU (popMyramMu Ajisl IUIOLWAAU TPEYrojbHUKA, Mapajuierorpamma, pomoa,
Tpamnenuu, BHIBOAUTH M TMpUMEHATh (popmyny ['epoHa u dopmymy uisi TUTOMIANX BBITYKIOTO
YETBIPEX YT OJIbHUKA.

HmeTh npecTaBieHne 0 TOMOTETUH, TPUMEHATh B TPAKTUYECKUX CUTYaIUsX.

Hcnonws3oBatk Teopembl UeBbl 1 MeHenast Ipu pelieHny 3a/1ad.

Hcnons30BaTh TEOPEMBI O BIIMCAHHBIX YTIIaX, YIJIaX MEXIY XOopAaMH (CEKYIUMU) U yTiie
MEXTy KacaTeJIbHON ¥ XOPJI0H MPHU PEIICHUH 'eOMETPUICCKHX 3aa4. JloKa3pIBaTh U MPUMCHSTH
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOPJ, O MPOM3BEICHUM OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOU.

Brnagerp MoHSATHEM KOOPAWHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM MPSMON Ha
TUTIOCKOCTH. BlajieTh MOHATUSAMHU YTIIOBOTO K03 duIimenTa u cBOOOIHOTO WieHa, TOHUMATh UX
TEOMETPUUECKUN CMBICI U CBSI3b YIIIOBOro Kodd¢uimeHTa ¢ BO3pacTaHUEM U YObIBaHHUEM
TUHEHHONW QYyHKIHH. YMeThb pelarh METOJOM KOOpJMHAT 3aJadd, CBSI3aHHBIE C
MapaUIeIbHOCTRIO M MEePICHAUKYISIPHOCTBIO TIPSIMBIX, MTEPECEUCHUEM MPSMBIX, HaXO0XKICHUEM
TOYEK IEePECCUCHUSI.

BbIBOIUTE U BIAJeTh ypaBHEHUEM OKPYKHOCTH. lcmonb30BaTh METON KOOpAWHAT AJIS
HAXO0XJICHUS MIepeceueHil OKpyKHOCTE! U IpsIMbIX. Bragets popmynamu pacCTOSHUS OT TOUKU
JI0 TIPSIMOH, TIIOMIQ/IM TTapajuieiorpaMMa B KOOpIUHATaX, HMETh MOHSATHE 00 OPUESHTHPOBAHHOU
wiomaan. [lomb30BaTbcss METOAOM KOOPAWHAT Ha IIOCKOCTH, MPUMEHSATH €r0 TPU PEIICHUN
TEOMETPUUECKUX M TPaKTHUUECKUX 3anad. [IpuMeHATH MeToJ KOOpAuHAT B MPAKTHUKO-
OpUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Brnagers moHsTHEM BEKTOpa. YMETh CKJIQJIbIBaTh W BBIYUTATh BEKTOPHI, YMHOXATh Ha
YHUCIIO, BIIAJICTh TpPaBWIAMHU TPEYTOJbHHKA W TapauiejorpaMMa. Biajnetp NpakTHYECKUMHU
MHTEPIIPETAIIMSIMA BEKTOPOB. YBEPEHHO TOJIb30BaThCA KOOpPAMHATAMH BEKTOpa. Branetsb
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Nmetp mpeactaBienne o 6asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOpPHI MO Oa3wucy.
PacknagpiBaTh BEKTOPHI CHJI  C TIOMOIIBIO TPOCIUPOBAHUS W  TPUTOHOMETPHUCCKHUX
cooTHomeHuH. [I[pUMEHSITh MOTy4YeHHbIE 3HAHUS B POCTEUITNX (PU3MUECKHUX 3aauax.

Bragets moHATHEM CKaNSPHOTO MPOU3BEACHUS BEKTOPOB, TOHUMATh €TI0 T€OMETPUUECKHIA
CMBICT W YBEPEHHO TIOJB30BaThCSA €r0 BBIPAXKCHHEM B JICKAPTOBBIX KOOpJIWHATAX. 3HATh
JTUCTPUOYTUBHOCTDh CKAJIIPHOTO TIPOM3BEICHUS W €r0o CBS3h C MPOCIHHUpOBaHHWEM. [IpHMeHSTH
CKaJIsIpHOE TIPOU3BE/ICHHUE BEKTOPOB JUISI HAXOXKJCHUS JUIMH U yIJoB. Pemarh reoMeTpudyeckue
3a/1a4il C TOMOIIBI0 CKAISIPHOTO TMpou3BeneHus. VCrmonb30BaTh CKaIsIPHOE MPOU3BEICHUE
BEKTOPOB B ajreOpandyeckux U GU3NIECKuX 3a7avax.

Bnaners MOHATHSMH MPaBUIBHOIO MHOTOYTOJIBHHUKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYXKHOCTH M PaJMaHHON Mephl yria, BBIYHCIATH IUIOMIAAL Kpyra U ero yacrei. [loHumarp
CMBICT yucia 7. [[pUMEHSATh MOTYYCHHBIE YMEHHS MPHU PEIICHUU MPAKTUYECKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEICHUS 00 N3MEPEHUHU JUTUHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.



HNmets mpencraBieHue o MmpeoOpa3oBaHWHU IIOCKOCTH, O ABIKEHMsAX. HaxomuTs ocw,
HEHTPHl CUMMETpUU (uUryp, ILEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3HMIMHU IPOCTEHIINX
npeoOpaszoBanuii. [I[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELUICHUH TEOMETPUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHYECKHE MOJEIH IS
3a/1a4 peabHOM JKU3HU U MPOBOIUTH COOTBETCTBYIOIINE BBIYHCICHHS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne i/ P Konrpouabnbsie IIpakrnyeckue (1up )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Hauana reomerpuu. [Ipocreiimme
reoMeTpuuYecKre GUrypsl U UX CBONCTBA 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/78c146c4
H3mepeHne reoMeTpuuecKiX BeIHUruH
TpeyroapHuKH 19 1 bubnuorexa LIOK
PeyT https://m.edso0.ru/78c146c4
[TapamnensHocTs. CymMMa yriioB 15 1 bubnuorexa [JOK
MHOT'OYTOJIbHHKA https://m.edsoo.ru/78c146¢c4
[TpstMmoyTONbHBIE TPEYTOIBHUKH 7 Bubmiorexa LIOK
PAMOYT Peyr https://m.edsoo0.ru/78c146¢c4
TI'eomeTpuueckrue HepaBeHCTBA 5 1 Bubnuorexa LIOK
P P https://m.edso0.ru/78c146c4
i Torgoommm e owonmes s |18 1 biorera LIOK
- oetp HHPIO TWIPKY https://m.eds00.ru/78c146¢c4
U JIMHCHKH
[ToBTOpenue, 06001IIEHNE, 10 1 bu6mmoreka [JOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edso0.ru/78c146¢c4
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchl
. bu6mmoreka [IOK
1 HetbtpExyronbimit 22 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
3 I1 16 1
Hotmats https://m.edsoo.ru/a5ch98eb
Teopema IIudaropa u Hauana bubnnoreka [JOK
4 18 1
TPUTOHOMETPHHU https://m.edsoo.ru/a5¢ch98eb
VYIuIBl M 4eTBIPEX YT OJIbHUKY, CBS3aHHBIE C bubnnorexa [HOK
3) 20 1
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 10 1 bu6nmoreka [JOK
3HAHHUN https://m.edsoo.ru/a5ch98eb
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Peuuerne Tpeyronbiikon 22 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 I1 12 1
OA100HE TPCYTONLHHKOB https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meroz xoopauHaT 10 . https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 Bexropst 20 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1 1
> JLtuHa OKpYIKHOCTH H ILTOAAE KpyTa 6 https://m.edsoo.ru/dddde230
6 JIBMOKEHUS INIOCKOCTH 10 Bubmmorexa LIOK
© ocKoe https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 1 bu6mmoreka [IOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/dddde230
BIIEE KOJIMYECTBO HACOB I1
OBIII OJI CTBO YACOB I10 102 5 0

[NPOTPAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

I'eomerpus

Pacno3HaBate M3ydyeHHBIE TeOMETpUYECKHE (UIYpbl, OIpPEeNATh HX
B3aUMHOE  pacloJIOKEHUE, H300paxkaTb reoMeTpudeckue  (Qurypsl,
BBITNOJIHATH YEPTEKH 10 YCIOBUIO 337auu. VI3MepsATh IMHENHHbIE U YTIIOBbIE
BEJIMYMHBI. PemaTe 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYUH
yIJI0B

Jenatb rpy0Oyl0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peaIbHOM KM3HHU, pa3MEpOB INPUPOJHBIX 00bEKTOB. Pasnnuarth pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUUHHBI

CTpOI/ITB YCPTEKU K TCOMCTPUYICCKUM 3a/ladaM

6.4

[Tonp30BaTbCsl NpHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh
NPU3HAKW U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU
3a1a4y

6.5

6.6

[TpoBOIUTH JIOTHUYECKHE PACCYKICHHS C UCIIOJIH30BAHUEM T€OMETPHUCCKUX
TeopemM

[Tonp30BaThcss TPU3HAKAMHU PABEHCTBA TPSMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOWCTBOM MEJMAHbI, MPOBEACHHOW K THUIOTCHY3€ MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPHUCCKUX 3a1a4

6.7

Ompenenars napaJuieNbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
oOpazyer ¢ HuMH cekymas. OmnpenensiTb MNapauiebHOCTh MPSIMBIX C
[IOMOILBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAIMOM JO0 TOYEK
JIpYrou npsMou

6.8

6.9

Pemrate 3agaun Ha kieTyaToi Oymare

[IpoBOaUTH BBHIMMCICHUS U HAXOAWThb YHUCIOBBIE U OYKBEHHBIE 3HAYCHUS
VIJIOB B TEOMETPUUYECKMX 3ajJadaX C HCIOJb30BAHUEM CYMMBbI YIJIOB
TPEYTrOJIbHUKOB U MHOTOYTOJBLHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPH
nepecedeHny  JBYX  MapajuleJbHBIX  MpsAMBIX  cekymed.  Pemats
MPAKTUYECKHE 3a/1a4M Ha HAX0XK/IEHUE YTIJIOB

6.10

Brnagerp NoHATHEM TI'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIAThH
OMCCeKTpUCY yIIa W CEpelUHHBIA TMEPHeHIUKYISIpP K OTPEe3Ky Kak
reoMEeTPUYECKUEe MECTa TOUEK

6.11

DopMynMpoOBaTh ONPEACIICHUS] OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa




OKPY’KHOCTH, IOJB30BATHCA HX CBOMCTBaMH. YMETh INPpUMCHATH OTHU
CBOMCTBaA IIpr pCUICHUHN 3aa4

Biagers nmoHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonb3oBaThCst akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 JIJIOB TPEYTONbHHUKA TMEPECeKAIOTCs B OJHOM TOYKe, U O TOM, 4TO
CepeIMHHBIC TEPIEHIUKYIISAPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B
OJIHOU TOYKE
Bitamers noHATHEM KacaTeIbHON K OKPYKHOCTH, I10JIB30BAaTLCS TEOPEMOU O
6.13 NEPIEHIUKYJIIPHOCTH KacaTeJbHOM M paauyca, NMPOBEAEHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcs ~ MPOCTEUIIUMHU  TEOMETPHUYECKHMMH  HEPaBEHCTBAMHU,
' MOHUMATb UX MPAKTUYECKUN CMBICI
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MMOCTPOCHHS C TTOMOIIBIO ITUPKYJIS
' ¥ JIMHEAKH
8 KUIACC
Kon .
IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
o0pa3oBaTeJbHOIH MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa30BaHUs
pe3yJbTara
6 I'eomeTpus
6.1 PacriozHaBaTh OCHOBHBIE BHJABI YETHIPEXYTONBHUKOB, HUX JIIEMEHTHI,
' MOJIE30BATHCS UX CBOHCTBAMHU MPHU PEIICHUN TE€OMETPUICCKIX 3a1a
6.2 [TpuMeHsTh CBOMCTBA TOYKM TEpeCceYeHHs] MEAMAaH TPEyroybHHKa (IIeHTpa
' Macc) B PEIICHUH 33124
Bragets moHSTHEM CpeHEH JIMHUU TPEYTOJIbHUKA U TPATICIHH, IIPUMEHATh
6.3 WX CBOWCTBa TIpPU PEIICHWH TEOMETpUYEeCKHX 3amad. [lomb3oBaThCs
' teopemoir Daneca U TEOPEMON 0 IPOMOPILUOHAIBHBIX OTPE3KaX, IPUMEHSTh
UX JUTsl pEIICHUS TPAKTUYECKHX 33129
6.4 [TpuMmeHSTh  TIpU3HAKW  TOA00WS  TPEYrOJIbHHKOB B PEIICHUHU
' reOMETPUYECKUX 3a/1ad
[Tonb3oBatbest Teopemoit [ludaropa ans pemieHUs TEOMETPUUYECKUX U
6.5 MpakTH4ecKux 3anad. CTpOUTh MAaTEMATHUECKYIO MOJENb B MPAKTHYECKUX
' 3aJa4ax, CaMOCTOATEIbHO JeNaTh YepTEX M HAaXOJUTh COOTBETCTBYIOILIUE
JUTUHBI
Brnagerp moHATHSMHU CHHYCa, KOCHHYyCa M TaHT€HCa OCTpPOro yria
6.6 OPSIMOYTOJIBHOTO TpeyroidbHUKA. [lOIh30BaTHCS ATUMH TOHSITHSIMH IS
pEIICHUS TPAKTUIECKUX 3324
6.7 Beraucisats (pa3auyHbIMA CIIOCOOAMU) TITOIIAb TPEYTOIbHUKA U TUIOIIA N

MHOTOYTOJIBHBIX (UTyp (HOJB3YACh, INIe HEOOXOAUMO, KAIbKYISTOPOM).




[IpuMeHATH NOydYEHHBIE YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

6.9

Bnaners NOHATHSAMM BIHCAaHHOTO W LEHTPAJIBHOIO YIUIA, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriaXx MEXIy XOpAaMH (CEKYIIMMHU) U yrie
MEXy KacaTeJIbHOW U XOpJOU IPU PEIICHUH N'€OMETPUYECKHUX 3a1a4

BJ'Ia,I[GTB IIOHATHUEM OIIMCAHHOI'O I‘IGTI)IpéXYI"O.]'IbHI/IKEI, IIPUMCEHATH CBOMCTBaA
OIMMCAaHHOT O quBIpéXYFOHBHI/IKa IIpU pCUICHUH 3a1a4

6.10

9 KJIACC

Kon
NpoBEpPsSIEMOro
pe3yJbTara

6

[IpuMeHsTh MONTYYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJIENIA JUIs 3a/la4 PEaJIbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TIOJB3YSCh, TIC
HEO00X0IUMO, KaJbKYJIATOPOM)

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPbIX YIJIOB, HAXOAUTh C HX
MOMOUIbI0  pa3IMYHbIE  3JEMEHTHl  MPSAMOYIOJBHOTO  TPEYroJbHHKA
(«pelieHue NPSAMOYTOJBHBIX TPEYroJbHUKOBY). Haxoauth (¢ MOMOIIBIO
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 7151 HETaOJMYHBIX 3HAYEHU I

6.2

6.3

6.4

6.5

ITons3oBaThCs (bOpMy.]'IaMI/I NpUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM JISI HAXOKIACHUA COOTHOIICHUM MCKOY
TPUTOHOMCTPUYCCKUMH BEINYHNHAMU

Hcnons30BaTh TCOPEMbl CHHYCOB W KOCHHYCOB IJId HAXOXICHUA
pPa3IMYHbIX J3JIEMCHTOB TPCYIOJIbHUKA (((pCH_IeHI/Ie TPGYFOJIBHI/IKOB»),
MMPUMCHATDH UX IIPU PCIICHUU TCOMECTPHUICCKUX 3a1aY

Brnagers monaTusMH npeoOpa3oBaHHS  MOJ00US, COOTBETCTBEHHBIX
3NIEMEHTOB MOAO0OHBIX ¢uryp. Ilomb3oBaThCcsi CBOHCTBaMHU TOJO0HS
IOPOM3BOJIBHBIX (PUTYp, yMETh BBIYMCIATH JUIMHBI M HAXOAWUTh YIJIBI Y
no00HBIX (uryp. IlpumMeHsTH CBOMCTBA MOJO0MS B MPAKTHUYECKUX 3aadyax.
YMeTb NpUBOAUTE MPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOLIEM MUDE

[Tonb30oBaThcsi TeopeMaMu O  TPOU3BEACHUM  OTPE3KOB  XOpA, O
NIPOM3BEICHUHU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaTbCs BEKTOpaMH, TIOHUMATh MX T€OMETPHYCCKUN U (HU3UYECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH F'€OMETPUYECKUX U (PU3NYECKUX 3a/]ad.
[TpuMeHsTh CKaJspHOE MPOU3BEIECHUE BEKTOPOB AJI HAXOKICHUS JUIMH U
YIJI0B

6.7

ITonw30BaThCsA METOJAOM KOOpAMHAT Ha IINIOCKOCTH, IMPHUMCHATH €TI0 B
PEIICHHUU IT'COMCTPUYCCKUX U MPAKTUICCKUX 3a1a4




6.8

Bianers mOHATHSAMU MPAaBUILHOIO MHOTOYTOJIbHHUKA, JUTMHBI OKPYKHOCTH,
JUIMHBI YT OKPY>KHOCTH W PaJMAaHHON Mepbl yria, YMETh BBIYHUCIATH
wiomaab Kpyra v ero uacred. I[IpuMeHsAT, NOJTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3aa4ax

6.9

Haxomute ocu WM LEHTPbl CUMMETpUHM (GUTYp, NPUMEHSTH JBHKEHUS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTHUYeCKue
MOJENIU I 3aJad peajbHOM XWU3HH W MPOBOAUTH COOTBETCTBYIOLIWE
BBIUMCJICHHSI ¢ MPUMEHEHHEM IOJA00MSIH TPUTOHOMETPUYCCKHX (HYHKIUI
(MONB3ysACh, T/I€ HEOOXOIUMO, KAJTbKYISTOPOM)




ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMas, OTpe30K, Jiyd. YToid. Bumsl
6.1 yrioB. BeprukanbHble M cMexHble yriubl. buccekrpuca yrina. Jlomanas,
MHOTOYToJibHUK. [1apamienbHOCTh U NepHEHUKYIAPHOCTD MPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMeETpuH. lIpumepsr
' CUMMETPHUH B OKPYKAIOILIEM MUDE
6.3 OcCHOBHbBIE TOCTPOEHUSI C TIOMOLIBIO HUPKYINA U JuHeHku. TpeyronpHuk. BeicoTa,
' MennaHa, OMCCEeKTpHCca, X CBOWCTBA
6.4 PaBHOOe#peHHBII M paBHOCTOPOHHUM  TpeyrosbHukd.  HepaBeHcTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa M TpU3HAKH PABHOOEIPEHHOTO TpeyroibHUKA. [IpH3HaKM paBeHCTBa
' TPEYTrOJHHUKOB
6.6 CpolicTBa M NpPHU3HAKHU MapaJJICNbHBIX NpsAMBIX. CymMMma yIJOB TPEYroJbHUKA.
' BHeurnue yriel TpeyrojabHUKa
[IpsmoyronbHblii  TpeyroapHuUK.  CBOMCTBO  Me€AMAaHbl  NPSMOYTOJBHOTO
6.7 TPEYrojbHUKA, TNPOBENEHHOM K  runoreHyse. llpusHakm  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYTropHBIN TPEYroabHUK ¢ yriioM B 30°
HepaBeHcTBa B reomMeTpun: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopemMa o OoJbIIeM yriie W OONbIIed CTOPOHE TPEYTOJbHUKA.
IlepneniuKynsip ¥ HAKJIOHHAs
6.9 I'eomerprueckoe MecTo Todek. bruccekTpuca yria u CepeIMHHbBIN EPIEHANKYIIP
' K OTPE3Ky KaK T€OMETPUYECKHE MECTa TOUEK
6.10 OKpy’KHOCTb U KpYT, XOp/la U JUaMETp, UX CBOWCTBA. B3auMHoOe pacrosoxeHue
' OKpPY>KHOCTH U npsiMoii. KacarenpHas u cekymasi K OKpy>KHOCTH
6.11 Okpy>KHOCTb, BIHCaHHas B Yroji. BrucaHHas u omnucaHHas OKPYKHOCTHU
' TPEYroNbHUKA
8 KUIACC
Kon IIpoBepsieMblii 371eMEHT COAepPKAHUSA
6 I'eomerpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronpHUK, pOMO, KBaJpaT, X MPU3HAKUA U CBONCTBA




Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOMCTBa M mNpu3HaKkH. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Menuanbl. LlenTpanpHas cummerpus. Teopema @aneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroiapHuKa
6.6 [TomoGue TpeyroabHUKOB, Ko3(p¢dumment mnoxodbus. IlpusHakum mnoa00USA
' TpeyrodbHUKOB. [IpuMeHeHne nogo0us Py PelICHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1Jid IIIOLIAANA TPEYTOIbHIKA, MapaienorpaMmma, pomoa u Tpanenuu
6.8 CpoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE TUIOMAACH 0T00HBIX
' duryp
6.9 Beruucnenue miomaned TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOW
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHUH
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TAaHI€HC OCTPOIrO YyIJIa HPSMOYTOJIbHOTO TPEYyrojbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (YHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnrcanHble U LEHTpalbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHONM U XOpJIOH. YTIIbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 BrnivcaHHBIE M ONMCAHHBIE YETBIPEXYTOIBHUKU
6.14 B3aumHoe pacnonoxkeHue AByx OkpyxkHocred. Kacanue okpyxkHoctel. OOmiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COIEPKAHUSA
6 ['eomerpus
6.1 Cunyc, xkocunyc, tanreHc yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXKJeCTBO. POPMYJIBI IPUBEAECHUS
6.2 Pemenne TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
' MPAKTUYECKHX 3aJay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nogobus. Ilogobre COOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 TpPOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHHH OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bektop, mnuHa (MOAynb) BEKTOpa, COHANpPABIECHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' Oomepanvy HaJx BeKTOopaMu. PasioxkeHue BeKkTopa MO JABYM HEKOJJIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTopa. CkansipHO€ INPOU3BEACHHE BEKTOPOB, IPUMEHEHUE JUIS

HaXOXICHUA IJIWH U YyI'JIOB




JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B

6.7 KOOpJMHATAX, MEePEeCeUeHHe OKPYKHOCTEH U HpsAMBIX. METOA KOOpAHWHAT U €ro
pUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa OKpYXHOCTH. ['pajycHas ¥ pajudaHHas Mepa yriia, BBIYUCICHUE JUIMH JyT
' OKPYXKHOCTEH
6.10 [Tnomane kpyra, cekTopa, cermMmeHTa
6.11 JIBIXKCHUST IJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (Quryp (dIeMeHTapHbIe

npexacrasienus). [lapamiensusiit neperoc. [loBopot




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSAMU: MHOXECTBO, IOJIMHOKECTBO, ONIEpALlUU
HaJl MHO)XECTBAMHU;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUKJI, IPUMEHATh UX MPU PEIICHUU 3a]ay; YMEHUE HCIO0JIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl OINKCAaHUS PeabHBIX
MIPOLIECCOB U SIBIICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB

YMeHune omnepupoBaTh TMOHITHSAMHU: OIpPEACIICHUe, aKkCuoMa, Teopema,
JIOKa3aTeIbCTBO;  YMEHUE  paclo3HaBaTh  HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IMPUBOAWTH NPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BbICKAa3bIBAaHUI

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJIbHOC 4YHCJIO, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypaJbHBIX YHCCI, NPU3HAKU ACIUMOCTH,
1[eJI0€ YHUCIJIO, MOJYJIb YKcia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas poOb,
CTAHJAPTHBIA BUJ YUCJA, PAMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apumMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YUCJIaMH, CPAaBHUBATh U YIOPSAAOYMBATH YHMCIIA, MPEACTABISATH YUCIa Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YHCIIA; YMEHHE JENaThb NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHSATHSAMM: CTENEHb C LEIbIM IIOKAa3aTENIEM,
aprudMeTHUeCKUi KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTEeNeHu OoJblle
€IMHUIIBI; YMEHHE BBIMOJIHATH PacuéThl MO (GopMynaM, MpeodpazoBaHUs
HENbIX, JPOOHO-PAllMOHATBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSAMHU,
pa3oXKeHNe MHOTOWIEHa Ha MHOXKUTENH, B TOM YHUCIIE C UCIOJb30BAHUEM
dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe ONepHUpOBaTh IMOHATUAMU: YHUCIOBOE DPABEHCTBO, YPaBHEHUE C
OJIHOW NEPEMEHHOM, YHUCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
yYpaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CHUCTEMbI, KBaJIpaTHbIE U JPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM YHCIE MpHU
pEelIeCHUH 3a1ad U3 IPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAUHATHYIO INIOCKOCTbH IS
n300pakeHHsI pellieHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (QYHKIUSA, Tpaduk GYHKIUH, HYIHA
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHA BO3PACTAHHS,




yObIBaHUSI, HAWOOJIbIIee W HAWMEHBIEEC 3HAYCHUS (PYHKIHMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHkuus, KBaapaTuuHas (QyHKIUS, oOpaTHas NPOMOPIUOHATIBHOCTD,
napaboJia, runepOona; yMeHHUe CTpOUTh rpaduku QyHKIUH, UCIIONB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHuss 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHIAMMU: MOCIEI0BATEIBHOCTD, apupMeTHYECKas
U TreoMeTpuyeckas MpOrpeccud; YyMEHHE HCIOJIb30BaTh CBOWCTBA
1oCJIe10BaTeNbHOCTEH, (POPMYIIBI CyMMbl M OOLIEro WieHa MpH peIleHUH
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HH

YMeHue pemaTh 33a4d pa3HbIX TUIOB (B TOM YHCIIE HA MIPOLEHTHI, 10U U
4acTH, JABWXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECJOBATH IIOJIyYEHHOE pEIICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATHIAMU: (QUTypa, TOUKA, OTPE30K, MpsAMasi, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJIBHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPAT, TPATICIHS; OKPYKHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCIIe U3 MOBCEJHEBHON XM3HHM, HAa HAXOXKICHHE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
¢baxToB

10

11

YMeHue omnepupoBaTh TOHATHUSIMH: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YrOJI
MEXy MPSIMBIMH, NIEPIIEHANKYISP, HAKIOHHAS, IPOEKIIHs, moo0ue Gpuryp,
NOJO0HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
[apaJJIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD MPAMBIX B OKPYXKAIOILIEM MUpE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, YFOJ'I (BGJ’II/I‘-II/IHa
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IJIOAdb; YMEHHE OLIEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYTOJBHOTO TMapajulelenuiesia; yMEeHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  IJIOCKMe  GUIypl W HX  KOMOMHANuW,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOpHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, CpeTHee apuPMEeTHUECKOE, MeIuaHa, HanOOJbIIee U HAUMEHbBIIIEe
3Ha4YeHHs,  pa3Max  4YHCIOBOTO  HaboOpa;  yMEHHE  H3BIJICKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaOMUIIAX ¥ HA JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peajbHBIX TPOIIECCOB W SIBICHHIA, yYMEHHE pAacloO3HAaBaTh H3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  JJEMEHTApHOE€  COObITHE  (3JIEMEHTapHbBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUTh  BEPOSTHOCTM  CIy4yalHbIX  COOBITUM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelaTh 3ajauu
METO/IOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBHJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITUI B OKpYXKAalOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMeHnue BbIOMpaTh NOAXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IPUBOAUTH NPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpPUPOJAE U
JKU3HHM, PAaCO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTJEIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, INOJYYEHHBIE B XOJIE
pa3BUTHS MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MAaTEMATHUYECKHUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU



INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O
MATEMATHKE

Kon IIpoBepsieMblii 31eMEHT COEPKAHUSA
1 Yucna v BBIYUCIICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHbBIE U JECATHYHBIE IPOOH, MPOLIEHThl, OECKOHEUYHBbIE MEPUOAUYECKUE
Ipodu
1.3 Pannonaneuelie yncna. Apudmernyeckue onepaiuy ¢ palMoHAIbHBIMU YHCIaAMU
14 JeiicTButenbHbie yncia. ApudMeTndecKue onepamnuy ¢ ACHCTBUTESILHBIMA YHCIIAMHU
15 HpI/I6J'II/I>KéI-iHBIe BBIUMCJICHHUS], IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3ylibTaTa
BBIUMCIICHUM
2 AnreOpandyecKue BhIPAKCHHS
2.1 bykBeHHbIe BbIpakeHUS (BBIPAKECHHSI C TIEPEMEHHBIMH )
99 Crenens ¢ 1enbIM nokazatenem. CTeneHb ¢ palluoHaIbHBIM MToKa3aTesneM. CBoicTBa
' CTETIEHN
2.3 MHoOTrOo4JICHBI

2.4 Anrebpanueckast 1poOb

ApudmeTnueckuii KOpeHb HaTypanbHOW creneHH. JlelcTBus ¢ apudmMeTndecKuMu

25 KOPHSIMH HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
3.9 Ilenple u JpoOHO-palMOHalbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIMHOCTH
' HEPaBCHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 YucnoBbsle OCIEN0BATENBHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmernueckas u reoMeTpuyeckas nporpeccuu. opmMyiia CI0KHBIX IPOIIEHTOB
5 OyHKIIH
OyHK1M, crnocoOb! 3aganus GyHkuuu. I'papuk ¢pyHkiuu. O6macTe onpeaeneHus u
51 MHOKeCTBO 3HadeHui QyHkunu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [TpoMexXyTKM MOHOTOHHOCTH (yHKUMHU. MakcCUMyMbl M MHUHUMYMBI (YHKIIHH.
Haubonbiee n HaMeHbllee 3HaueHEe (YHKIIUU Ha IPOMEKYTKE
6 KoopauHatsl Ha npsAMOi U TJIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue Gpurypsl U UX CBOMCTBA

7.2 TpeyronbHUK




7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuyecKuX BEITUYHH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr
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