Padouas nporpamma
yueOHOro kypca «I'eomeTpus», yriayoJeHHbIiil ypPOBEHb
(®1oC 000)
7-9 xnaccel
INOACHMTEJIBHAS 3AIINCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/eNIOB IIKOJbHOM MAaTeMaTUKH, UMEIOIIUN CBOEU ILIEJbIO
o0ecreynTh HM3y4eHHUE CBOWCTB M pa3MepoB (UTYp, WX OTHOLICHHH W B3aMMHOE pACIOJIOKEHUE,
ONMPAECTCSl Ha JIOTUYECKYO, JOKa3aTeNIbHYI0 JUHUIO. LleHHOCTh H3ydeHuss TeoMeTpur Ha YypOBHE
OCHOBHOTO 00miero o0Opa3oBaHUS 3aKIIOYACTCS B TOM, YTO OOYYarOIIMICS YYHUTCS TPOBOIUTH
JIOKa3aTeNIbHbIE  PACCYXKIEHMs, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHS, JIOKa3blBaTh HCTUHHbBIE
YTBEPKJICHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKACHHUS «OT TMPOTHUBHOTOX,
OT/IMYaTh CBOWCTBA OT MPHU3HAKOB, (QopMynupoBaTh oOpaTHble yTBepxkAeHUA. Ocoboe 3HaueHue
JoKa3aTeNbHAs JTUHUS UMEET JJIs yIIIYyOJIEHHOTO U3yYeHHs] MaTEMAaTUKH.

[lenbto M3yueHus: TeOMETPUN SBIISIETCS MCMOJIb30BaHHE €€ KaK MHCTPYMEHTa MpU PELIEHUU Kak
MaTeMaTHYECKUX, TaK U IPAaKTHMUECKUX 3ajady, BCTpPEHaloluXcs B peabHOW >ku3HU. OOydaromuiics
JOJIKEH HAY4YUTbCS ONPEIENsATh T€OMETPUUECKYI0 (UTYpY, OMHUCHIBATH CIOBAMH YEpPTEX WIM PUCYHOK,
HaWTH IUIOIIAJb 3€MEIbHOI0 y4acTKa, pacCUUTHIBATh HEOOXOAMMYIO UIMHY ONTOBOJIOKOHHOTO KaOens
win TpeOyeMmble pa3Mephl rapaxka A aBTOMOOWJISA. DTOMY COOTBETCTBYET BTOpAs, BBIYUCIUTENbHAS
JUHUS B U3ydeHHH reomeTpuu. [Ipu pemeHnn 3agay mpakTHUYECKOro XapakTepa OOydaroluics y4uTCs
CTPOUTh MAaTEMATUYECKHE MOJCIH PEATbHBIX JKU3HEHHBIX CHTYAIlMid, MPOBOJUTH BBIUMCICHUS |
OIICHUBATh aJIEKBaTHOCTh MOJIyUEHHOTO pe3yibTara.

Ocob6eHHOCTh y4eOHOTO Kypca YriIyONEHHOTO H3YYCHHS TEOMETPUU COCTOUT B TOM, HYTO
oOyuaroniyecsi He MPOCTO 3HAKOMSTCS C ONpEAeAEHHBIMU MOHATHIMH, a YBEPEHHO OBIJIAJEBAIOT HMMHU.
CymiecTByroIue TeMbl TPOrpaMMbl 6a30BOTO Kypca F€OMETPHH U3Y4aroTcs Ha 0ojiee riyOOKOM ypOBHE,
a oOydaromuecs NpuoOpPETarOT YMEHHsI, TOMOTAlOIINe UM YBEPEHHO NMPUMEHSITh CBOM 3HAHUS HE TOJIBKO
B MaTeMaThKe, HO W B CMEXHBIX NpeaMeTax, MpexJe Bcero (usnke W HUHOpPMATHUKE, a TaKkKe
M0JIb30BAThCS MOJYYEHHBIMH 3HAHUSIMH [P PEIICHUU MPAKTUYECKUX 3a7ay.

CornacHo yuyeOHOMY I1aHy B 7—9 Kitaccax m3ydaercs yriayon€HHbIN yaeOHbIN Kypc «['eomeTpusy,
KOTOpBIM  BKJIIOYAeT CIEAYIOUIME OCHOBHBIE paszaenbl coiepxanus: «Hawama reomerpumny,
«TpeyronpHuKn», «OKpYKHOCTBY, «HeThlpéxyronbHukuy, «llomobue», «meMeHThl TPUTOHOMETPHU,
«[Inomanmn», a Taxke «Meroa koopauHaTy, «Bektopsl», «I[IpeoOpa3oBanust MIOCKOCTH.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» otBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 gaca B Helienio).

COJEPKAHUE OBYYEHUA
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Hayana reomerpuu

Hcropuss BO3HUKHOBEHUS M pas3BUTHs reomerpuu. HaganbHble NOHATUSA reoMeTpuu. Touka,
npsiMasi, OTpe3oK, Jyd. [ToHsTHe 00 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEICICHUH.

B3anMHOe pacroJiokeHue TO4YeK Ha IpsMOH. M3MmepeHue [UIMHBI OTpe3Ka, pacCTOSHUE MEXKIY
TOYKaMHU.

[Tonynnockocts U yron. Bunel yrios. M3MmepeHue BenuuuH yrioB. BepTukaibHble U CMEKHBIE
yrasl. [lapamiensHble U NEpIEHAUKYISApHBIE IpsMble. PaccTosgHue OoT TOYKM 10 NpsMoH. buccekrpuca

yria.



Jlomanas. Bunel nomansIxX. JlnuHa somaHod. MHOroyrosibHMKM. llepumeTp MHOrOyrosibHUKA.
IToHATHE O BBIIMYKIIBIX U HEBBIITYKJIBIX MHOIOYT OJIbHUKAX.

[lepBuuHBIE TpEACTABICHUS O PaBEHCTBE (DUTYP, UX PACTIONOKEHUU, CHMMETPHH.

IIpocrenmme nocrpoenus. IHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOCHUN.

TpeyrojbHukn

Bunel TpeyroibHUKOB: OCTPOYIOJIbHBIE, HPSIMOYIOJIbHBIE, TYNOYTOJIbHbIE, PAaBHOOEIPEHHBIE,
paBHOCTOpOHHUE. Meuana, OMcceKTpuca 1 BbICOTa TPEYTOJIbHUKA.

PaBencTtBo TpeyronbHukoB. llepBelii ¥ BTOpOM IPU3HAKKM PABEHCTBA TPEYrOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKH M HMX CBOWcTBA. llpm3Hak paBHOOEIpEHHOrO TpeyrojbHHKA. Tperuit
IIPU3HAK PABEHCTBA TPEYIOJILHUKOB.

CooTHOIIEHHS MEXKIy CTOPOHaMU M YIJlaMu TpeyrojbHUKa. HepaBeHCTBO TpeyroyibHUKA.
HepaBeHcTBO 0 UIMHE TOMaHOM.

CumMmerpuunble Qurypsl. OCHOBHBIE CBOICTBa oceBoil cummerpuu. llpumepsl cummerpuu B
OKPYXKAIOIEM MHpE.

IMapanuenbHblie npsimbie. CymMMa yriioB MHOTOYTOJIbHUKA

[TapanienbHOCTh NPSAMBIX, HCTOPUYECKHE CBEIEHUS 0 TocTynare Epknunaa u o ponu JloGaueBckoro
B OTKPBITHUM HEEBKJIMAOBOW reoMerpun. CBOMCTBA M MPU3HAKHU MapaJUIeIbHbIX NpsAMbIX. CymMma yrioB
TpeyroiabHuKa. BHemHue yrisl TpeyroigpHuka. CymMma BHYTPEHHUX YIJIOB MHOTOYTOJBHHKA M CyMMa
BHEIIIHKX YIJIOB BBIMYKJIOIO MHOTOYTOJIHUKA.

IIpsimoyroJibHbIE TPEYT0JIbHUKH

[Ipu3Haky paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [leprnieHuKymnsap u HakiioHHas. CBOMCTBO
MeJMaHbl IPSMOYTOJIBHOTO TPEYrOJIbHUKA, IPOBEAEHHOM K TMNIOTEHY3€. [IpSAMOYroIbHBIN TPEYrOJbHUK C
yriom B 30°.

OxkpyxHOCTH

IToHATHS OKPYKHOCTH M Kpyra. DJIE€MEHTBI OKPYKHOCTH M Kpyra: LIEHTp, Paguyc, TuaMeTp, XOpAa,
HX CBOICTBA. B3auMHOE pacnolioxKeHue OKPYKHOCTH U TipsiMoid. KacarenbHas v cekynias K OKpy>KHOCTH.
OxpyXHOCTb, BIUCaHHAas B yroi. IIpocrelnine nocTpoeHus ¢ MOMOUIBIO HUPKYJIA U TMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

IlonsTHE O reoMeTprYecKOM MecTe To4eK. [Ipumepbl reOMeTpUYEecKUX MECT TOYEK HA IIOCKOCTH.
buccektpuca yria M CEpelIMHHBIM INEPHNEHAMUKYISAP K OTPE3Ky KaK T€OMETPHYECKHE MECTa TOYEK.
OnucanHasi OKpY>KHOCTb TPEYroJIbHUKA, €€ LEeHTp. MeTo reOMEeTpUYecKUX MECT TOYEK IIPH PEIICHUU
Ir€OMETPUYECKUX 3a/a4.

ITocTpoenusi ¢ MOMOIIBIO HUPKYJIA U JTHHEHKH

Hctopuueckue ceenenus. OO0CHOBaHMS MPOCTEHIINX TOCTPOCHUH, 3Tanbl 331a4l Ha IOCTPOCHHUS,
pELlIeHKe 3a/1a4 Ha IOCTPOEHUE IUPKYJIEM U JTMHEUKOM.

8 KIIACC

YeTpIpEéXyrojabHUKH

[Tapannenorpamm, ero mpu3Haku U cBoiicTBa. [IpsMOyronbHUK, poMO, KBaapaT, UX MPU3HAKH U
cBoiictBa. Tpaneuus. PaBHoOenpenHas Tpamenus, e€ CBONCTBa U npu3Haku. [IpsiMoyroibpHas Tpanenus.
Cpennsisi TMHUA Tpaneuuu.

Cpennsiss JHUHMS TpEYrojibHMKAa. MeToJ yABOEHHMS MeEIMaHbl TpEYyroJibHUKA. Teopema o
[IEPECEUCHUN MEJINAH TPEYTrOJIbHUKA.

Teopema @aneca, TeopemMa O NPONOPUHOHANBHBIX OTpe3kax. Teopema BapunboHa A
MIPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA.

[lenTpanbHO-CUMMETPHYHBIE (DUTYPBHI.



ITonoGue

[Togobue TpeyronbHUKOB, Kod(hduimeHT mnonodbus. [IpuzHakum MOAOOMS TPEYrOJIHHHUKOB.
[IpumeneHnue nogo0Ust P PELIEHUH TEOMETPUUECKUX U ITPAKTUYECKUX 3a1a4.

ILnomann

[Tonsitne o tuomaau. CBoiicTBa momazei reomerpuaeckux ¢uryp. [pocreitmme Gopmynst s
IUIOIIAJM TPEYTOJIbHUKA, NapajenorpaMma, pomba u Tpanemuu. llmomaan mnomoOHBIX —¢uryp.
OTHoleHue MIoae TPEYroJbHUKOB.

Teopema Iludaropa

Teopema [Tudaropa. [Ipumenenne Teopemsr [Tudaropa npu pernieHnn MPaKTHYECKUX 3a/a4.

DJieMeHThl TPUTOHOMETPUH

CuHyc, KOCHHYC, TaHI€HC UM KOTaHF€HC OCTpPOro yriia MpsIMOYIOJbHOTO TPEYroJIbHUKA.
Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°. [IponopiinoHanbHble OTPE3KU B MPSMOYTOJIbHOM
TPEYrOJIbHUKE.

Yr1ibl M 4eThIPEXYTroJIbHUKH, CBA3aHHbIE C OKPY/KHOCTBIO

BrnucanHble U HEHTpaJIbHBIE YIUIBI, YTOJ MEXK/y KACATEIbHONW U XOPAOH. YTIbl MEXKIY XOpAAMH U
CeKylIuMHU. BrincaHHble M ONMUCaHHBIE OKPYKHOCTH TPEYrOJbHUKAa U UYeThIpEXYroibHUKU. CBoOicTBa U
MIPU3HAKK BIMCAHHOTO YETHIPEXYroJIbHUKA. B3anMMHOE pacrosniokeHue IByX OKpyxkHocred. Kacanwne
okpyxHocTel. OOmire kacareiabHble K ABYM OKPYXHOCTSIM.
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Pemenue TpeyrojibHUKOB

Cunyc, kocunyc, tanreHc yrioB ot 0° mo 180°. OCHOBHOE€ TPHUTOHOMETPHUYECKOE TOXKJIECTBO.
®opmynbl TpuBencHUs. PelieHne TpeyrojJbHUKOB. TeopeMa KOCMHYCOB M Te€opemMa CHUHYCOB. PermeHue
MPAKTUYECKUX 33/]ad C MCIOJIb30BAHMEM TEOPEMBbl KOCHHYCOB M TEOpEMbl CHHYCOB. PemieHue 3amay
reOMETPUYECKON OTITUKH.

Tpuronomerpuueckue ¢GopMyabl sl IUIOIAAM TPEYroJbHUKA, MapajuiejorpaMMa, pomoa,
tpaneuun. Popmyna ['epona. ®opmyna miomaau BEITYKIOTO YETHIPEXYTOJIbHUKA.

ITono0ue TPeyroJiLHUKOB

Xopapl ¥ NOJ00HBIE TPEYroJbHUKH B OKPY)KHOCTH. Teopema O MpOU3BEACHUU OTPE3KOB XOPI,
TEOpPEMbl O MPOU3BEJICHUU OTPE3KOB CEKYILIUX, Teopema O KBajpare kacarenbHoil. Ilpumenenue mpu
peuieHuu reomerpuueckux 3aaad. Teopembl UeBsl u Menenas. [lonarue o romoTeTuu.

MeTox KOOPAUHAT

YpaBHeHHE TMPSAMOM Ha IUIOCKOCTH. YTJIOBOW KO3(G(GUIMEHT U CBOOOJHBIA WIEH, HX
reoMeTpuueckuid cmbici. [lapannenbHOCTs M MEPHEHAUKYISIPHOCTH MPSAMBIX (Yepe3  YrioBOWM
ko3 durueHT).

VYpaBHeHHe OKpY>KHOCTH. HaxoxkneHue mnepeceueHuil OKpPYKHOCTEH U MPSMBIX B KOOpAMHATAX.
dopmyna paccTosSHUSL OT TOYKU JI0 mpsaMoi. [lnomans mapannenorpamMmma B KOOpAMHATaX, MOHITHE 00
OpPUEHTHUPOBAHHOM Tuomaau. IIpumeHeHue Meroga KOOPAMHAT B MPAKTHUKO-OPUEHTHPOBAHHBIX
F€OMETPUUECKHX 3a/1ayax.

BexTopbl

BekTopsl Ha muiockoctu. ClOKEHHWE W BBIUUTAHUE BEKTOPOB — IIpaBWia TPEYrOJbHHUKA U
napajiesorpaMma. YMHOXKEHHE BekTopa Ha umucio. KoopauHaTel BekTopa. ClioK€HUE M BBIUWTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO B KoopanHaTax. [IpuMeHeHre BeKTopoB B (hH3UKe, LIEHTP Macc.

[Tonsitre o 6a3uce (Ha TIOCKOCTH). PaznoskeHus BeKTOpoB 1o Oazucy. CKalspHOE MPOU3BEICHHE
BEKTOPOB, T€OMETPUYECKHI CMBICI M BBIpAKEHHE B JIEKAPTOBBIX KOOpAMHATaX. J(MCTpHOYTHMBHOCTH
CKaJsipHOTO mpou3BeneHus. CKalsipHOE NMpOU3BENEHHWE W TpoeurpoBaHue. lIpuMeHeHune ckaasipHOTO



IIPOU3BENICHUS BEKTOPOB JUIsl HAXOKJICHHUs JUIMH U yIJIoB. PellleHre reoMeTpuyeckux 3a1ad ¢ MOMOIIbIO
CKaJISIPHOTO IIPOU3BEICHUS.

JJIMHA OKPY/KHOCTH M ILVIOLIAAbL KPyra

[IpaBunbpHbIE MHOTOYTrOJIbHUKH. [[nmuHa oxpyxHOcTH. ['pagycHas W paauaHHas Mepa yria,
BBIUMCIICHUE JUTMH IyT OKpYy)XHOCTel. [lnmomanes kpyra, cekropa, cermeHta. Mcropudeckue cBeneHus oo
M3MEPEHUH JIMHBI OKPYKHOCTH M ILIOIIAIN Kpyra.

JABHKeHHS MI0CKOCTH

Lentpanpnas cummMerpus. LlentpanbHo-cummerpuunbie ¢urypsl. [loBopoT. OceBas cuMMeTpusi.
@urypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOpOU ocu. I1apainensHslii mepeHoc.

[lonsiTne nBWXeHUst u ero cBoiictBa. PaBenctBo ¢uryp. [lposBieHHs cCUMMETpUHM B NPHPOIE,
KUBOIIMCH, CKYJIBIITYype, apxuTekType. Kommnosuimu aprxenuit (mpocreiue npumepsl). [lpumenenue B
F€OMETPUUYECKHX 3a/1a4ax.

IIVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA IIPOTPAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOT'O OBIIETO OBPA30OBAHMUSI

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJIbTAThI OCBOSHUS ITPOTPAMMBI 10 MATEMATUKE XapaKTEPU3YIOTCS B YaCTH:

1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:

MPOSIBJICHUEM HMHTEpeca K MPOLUJIOMY M HACTOSIIEMY POCCHMCKON MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSIM POCCHICKHMX MaTEMaTUKOB M POCCUUCKON MaTeMaTH4YEeCKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax U MPUKIAJHBIX chepax;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealu3allud ero Ipas,
MPEJICTAaBJICHUEM O MAaTeMaTHYEeCKHMX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHU,
MpoIeAyp TPaKJAaHCKOTo oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATHUYECKUX MPOOJieM, CBSI3aHHBIX C MPAKTUYECKHUM TMPUMEHEHHEM JOCTHMKEHHM HayKH, OCO3HAHHEM
BOXKHOCTU MOPAJIBHO-ITUYECKUX IMPUHLIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPy10BOT0 BOCIIUTAHUSA:

YCTAHOBKOW Ha aKTHMBHOE YYacTHE B pEHICHUM NPAKTUYECKUX 3aJad MaTEeMaTUYECKOU
HaIpPaBJICEHHOCTH, OCO3HAHUEM BaXHOCTU MAaTEMaTHYECKOro 00pa3oBaHMs Ha MPOTSHKEHUU BCEH JKU3HU
JUIS YCHEIIHON MpodecCHOHATbHOM NEATENbHOCTH M Pa3BUTHEM HEOOXOJHWMBIX YMEHHM, 0CO3HAHHBIM
BBHIOOPOM U MOCTPOCHHEM HHIWBUIYATbHOW TPACKTOPUU 0Opa3oBaHUS U JKM3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

CHOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETHUYECKOMY BOCHPUSATHIO MATEeMAaTUYECKHX OOBEKTOB,
3a/1a4, pelIeHU, pacCy A€HUH, YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) neHHOCTEH HAYYHOI0 MO3HAHUSA:

OpUEHTAINeH B JIEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HayUHBIX MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHI YENIOBEKA, IPUPOJIBI U 00IECTBA, TOHUMAaHUEM MaTeMaTHUYeCKONH HAyKU Kak
cdepbl UeToBEeUeCKO NeSTENIbHOCTH, 3TAMOB €€ Pa3BUTUS M 3HAYUMOCTH JAJS PA3BUTHS IUBIIIM3ALINH,
OBJIQJICHUEM S3bIKOM MaTEMaTUKH U MAaTeMAaTHYeCKOW KYJIbTYpOH Kak CpeACTBOM IIO3HAaHUSA MUPa,
OBJIJICHHEM HaBbIKAMU MCCIIEI0BATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnmueckoro BocnHUTaHMS, (POPMHPOBAHHA KYJLTYPbl 310POBbSI M 3MOIHMOHAJIBLHOIO
Os1aromosty4usi:



FOTOBHOCTBIO IPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECAX CBOErO 310pOBbs, BEACHUS
30poBOTO 0Opa3a >KM3HM (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIM pEXHUM 3aHATUH U OTHABIXA,
perynsipHasi ¢puU3uUecKask aKTUBHOCTh), CPOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCHH, NMPU3HAHUEM CBOETO
IpaBa Ha OMHKOKY U TaKOTO K€ MpaBa JIPYroro YelIoBeKa;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

OpUEHTAallel Ha MpPUMEHEHME MaTeMaTH4YeCKMX 3HaHUM JuId pelleHus 3azad B olnactu
COXPAHHOCTH OKpPY)Karolllel cpeibl, IJIaHUPOBAHMS MOCTYNKOB M OLIEHKM WX BO3MOKHBIX MOCJEICTBUMN
IUISL OKPYXKAIOIIEH Cpesbl, 0OCO3HAHMEM TJ00abHOTO XapaKTepa AKOJOTHYECKUX MPOOJeM M MyTe uX
pelIeHus;

8) aganTanmu K M3MEHSIOIMUMCS YCJI0OBHUAM COUMAJIBLHON ¥ IPUPOIHOM Cpebl:

FOTOBHOCTBbIO K JCHCTBUSIM B YCIOBHUSAX HEOIPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeATENbHOCTb, B TOM YHCIIE YMEHUE YUUTHCA Y APYTUX JIOJAEH,
pHOOpeTaTh B COBMECTHOM J1€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHLIMHU U3 OIbITAa JPYTUX;

HE00X0IMMOCTHIO B (POPMHPOBaAHUM HOBBIX 3HAHUN, (POPMYIUPOBATh UAEH, TOHITHS, TUIIOTE3BI 00
o0BeKTax M SBJICHUSAX, B TOM YHCJIE PaHEe HEU3BECTHBIX, 0CO3HABATh J€(UIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYaIMIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIIEHUS U AeUCTBUA, GOPMYIUPOBATh U
OIICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI

B pesynbrate ocBOSHHS IPOTPaMMEI 10 MaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus y
oOyvarorerocss  OyayT chopMUpOBaHBI MeTampeAMeTHbIe Pe3yJbTaTbl, XapaKTePU3YIOITUECS
OBJIaZICHUEM YHHBEPCAJIbHBIMU TIO3HABATEIILHBIMU JICHCTBHSIMH, YHHBEPCATbHBIMA KOMMYHHKATHBHBIMH
JECWCTBUSIMU M YHUBEPCATBHBIMH PETYISITUBHBIME JCHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue necTBus:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUI MEXIY HOHITHIMH, (GOPMYIHPOBATH ONpPEAETICHHS NOHATUH, YCTAaHABIUBATH CYIIE€CTBEHHbIN
MpHU3HAK KJIAcCU(pHUKAIMU, OCHOBAHUS JIIsl 0000IIEHNS U CPAaBHEHUSI, KPUTEPUHU TIPOBOJAUMOTO aHAJIN3a,

BOCIIPUHUMATh, (GOPMYIUPOBATH U  MPEoOpa3OBbIBATh  CYKJIEHUS:  YTBEpAUTEIbHBIE WU
OTpUIaTeNIbHbIE, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEYHs B (DaKkTax, JaHHBIX,
HaOMIONEHUSAX U YTBEPXKICHMSIX, IMpeajaratb KpPUTEPUU JUISl BBISBICHHUS 3aKOHOMEpPHOCTEH W
MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX UM HMHAYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKIACHHHM (TMpsMble M OT MPOTHBHOTO),
MIPOBOJUTH CAaMOCTOSTENBHO J0Ka3aTeIbCTBA MAaTeMaTHYEeCKHX (aKTOB, BBICTPAMBATh apryMEHTAIIUIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, MPUMEHATH METOJ] MAaTEeMAaTUYECKOW MHIYKIIMH, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCOO pelieHus Y4eOHOUM 3amaun (CpaBHHUBATh HECKOJIBKO BAapUaHTOB pEIIEHUS,
BBIOMpATh HanOoJIee OIXOSIINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble uccienoBare/ibCKue 1eHCTBUA:



WCIO0JIb30BAaTh BOMPOCHI KAaK WCCIEAOBATENLCKUH HWHCTPYMEHT IMO3HAHUs, (OPMYIUPOBATH
BOMPOCHL, (PUKCUPYIOIIKME MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIHHO YCTaHABIUBATH HCKOMOE W
JTaHHOE, OPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHUE;

MPOBOJUTh TIO CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY OKCIEPHUMEHT, WCCIEIOBaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOI;

CaMOCTOSITENIBHO  (popMysMpoBaTh 00O0OIIEHUS W BBIBOJBI 1O pPe3yiIbTaTaM IPOBEIAEHHOTO
HAOJIOJICHUS, WCCIICJOBAHMS, JKCIICPUMEHTA, OIICHHBATH JIOCTOBEPHOCTh MOJYYCHHBIX pPE3yJIbTaTOB,
BBIBOJIOB U 00OOIIEHHIA;

MIPOTHO3UPOBATH BO3MOJKHOE PA3BUTHE IPOIECCA, a TAKXKE BBIJBHTaTh MPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD M M30BITOYHOCTh MH(POPMAIINH, TAHHBIX, HEOOXOUMBIX ISl PEIICHHUS
3a/1a4u;

BBIOMpATh, aHAIM3HPOBATh, CHCTEMATU3UPOBATh W MHTEPIPETUPOBATH WH(DOPMAIHIO Pa3IMIHBIX
BHJIOB ¥ JOPM IIpEICTABICHUS;

BBIOMpATh (HOPMY TpEICTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATh pEllacMbIe 33Jjaud CXEMaMH,
JrarpaMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHUBATh HAJAEKHOCTh WH(POPMAITUHU MO0 KPUTEPUSIM, TPEUIOKCHHBIM HIU c(HOpMYIMpOBaHHBIM
CaMOCTOSITSIIHHO.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBHUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U LIEISIMH OOLICHMS,
SCHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX M NHCbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHHUSI 110 X0y pelIeHHMsI 331a4l, KOMMEHTUPOBATh MOJIyY€HHBINH pe3ysbTarT;

B X0Ji¢ 00CY)KJICHHsI 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI, TPOOIEMBI, peraeMoi
3a/lauM, BBICKA3bIBaTh WJEH, HallEJICHHbIE Ha TIOUCK pEIIEHHUs, COIMOCTABJIATH CBOM CYXKJIEHHUS C
CYXKJCHUSAMH JIPYrMX YYaCTHUKOB Juajnora, OOHapyXuBaTh pa3jiluyle W CXOJACTBO NO3UIMHA, B
KOppeKTHOH (opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MPEJICTaBIATh  PE3yNbTaThl pPELICHUS 3aJauyd, OSKCIEPUMEHTa, HWCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHMS] C Y4€TOM 3ajqad MPE3eHTAMH M O0COOEHHOCTEH
ayJIUTOpUH;

MIOHUMATh U HCIOJIb30BaTh MIPEUMYILECTBA KOMaHAHON ¥ MHAUBHUAYaIbHON pabOThl MpU PELICHUU
y4eOHBIX MaTeMaTHYeCKHX 3a/ay, IPUHUMATh I[elb COBMECTHON JEeSTENbHOCTH, IUIaHUPOBAThH
OpraHMU3aII0 COBMECTHOM paboThI, paclpeensaTh BUIAbl padoT, JOrOBapUBaThCs, 00CYKIaTh MPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX JTIOJICH;

y4acTBOBATh B IPYMIOBHIX popmax paboTsl (00CYkAeHUS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) U
WHBIC); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOM JCHCTBUS C JIPYTMMH YJICHAMHU
KOMaH/ibl, OIICHMBATh KauyeCTBO pe3yJbTaTa M KadecTBO CBOEro BKJaJa B OOIMH pe3ynbTaT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:
BBISIBIISITH MPOOJIEMBI ISl PEUICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIlUSX, OPUEHTHPOBATHCS B
Pa3IUYHBIX MOAX0JaX MPHUHSITHS pelleHnd (MHAUBUIyaTbHOE, TPYIIIOBOE);



CaMOCTOSITEIIbHO COCTABIIATH IUIAaH, aJITOPUTM PELICHUS 3a1auu (MM €ro 4acTh), BEIOUPATh Croco0
pemieHust ¢ y4€TOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUI C yYETOM HOBOU MH(pOpPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJVIEKT:

BIAQJETh CHOCOOAMU CaMOINPOBEPKH, CAaMOKOHTPOJS IIpolecca M pe3ylbTaTa pPELICHUs
MaTeMaTH4eCKOH 3a/1a4ui, CAMOMOTHBAIINU U PEIICKCHH;

MPEIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELLIEHUU 3a/1a4M, BHOCUTb KOPPEKTUBbI
B JICSITEJIBHOCTh HA OCHOBE HOBBIX 0OCTOSITENbCTB, HAl/ICHHBIX OIINOOK, BBISBIEHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTAaTa AEATEILHOCTH MOCTABICHHON LIEJIU U YCIOBUSIM, OOBSCHSTH
MIPUYMHBI JOCTH)KEHUS WU HEAOCTM)KEHHUS 1IeJIM, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY MPHUOOPETEHHOMY
OTIBITY;

BBIPA)KaTh AMOLUU MPU U3yYEHUH MATEMaTUYECKUX OOBEKTOB M (PAKTOB, JaBaTh SMOIIMOHAIBHYIO
OLIEHKY pEILIeHHMs 3a/1auH.

HNPEIMETHBIE PE3YJIbTATbBI

K xonIty 00y4ueHus B 7 kjacce 00y4Jaromuiics MOTYYUT CIEYIONTNE TPEAMETHBIC PE3YJIbTATHI:

Pacmo3naBate m3ydeHHBIE T€OMETpUUYECKHE (UTYPBI, OMPENEIATh UX B3aUMHOE PAaCIOJIOKEHUE,
n300pakaTh TEOMETPUUYECKHE (PUTYPHI, BBHITIOJHATH YEPTEXKH TI0 YCIOBHIO 3a1auu. I3MepsITh TMHEHHbBIE 1
YTJIOBBIC BETUYNHBI. PemaTte 3a1auu Ha BRIUMCIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TPUKUIKY W OICHKY JIMHEWHBIX W YIJIOBBIX BEIWYMH TPEIMETOB B pEaIbHOM JKH3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTre pa3mMepsl 3TUX 00BEKTOB MO MOPSAIKY BEIUYNHBI.

CTtpouthb 4epTeKH K TeOMETPUUECKUM 3a/1a4aM.

[Tonb3oBaThbcsl MpU3HAKAMH DPABEHCTBA TPEYroJbHUKOB, HCIIOJIb30BaTh NPU3HAKKM U CBOMCTBA
PpaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 33]au.

[IpoBOIUTH IOTHYECKHE PACCYKACHUS C UCTIOJIB30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb3oBaThbcsl MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEIAMAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJbHUKA, B PEICHUH F€OMETPHUYECKUX 3aa4.

Onpenenars napajuiebHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CEKYIas.
Onpenenars napajieibHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM HPSIMOil 10
TOYEK APYTrOu MpsiMOH.

Pemrate 3agaun Ha kieT4yaTon Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAUThH YUCIIOBBIE U OYKBEHHBIC 3HAYCHHS YIJIOB B T€OMETPUUYECKUX
3a/layaX C HCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYrOJbHUKOB M MHOTOYIOJBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU MEPECEUCHUH JIBYX MapallIeNIbHbIX MPAMBIX ceKyilel. PemaTs nmpakTuieckue 3a1adu
Ha HaXOJIEHUE YTIIOB.

Bnagers moustuem reomerpuyeckoro mecta touek (I'MT). Omnpenenars OuccekTpucy yria u
CEpeIMHHBbIN MEPIEeHIUKYISIp K OTPEe3Ky Kak reoMerpudeckue Mecra touyek. [loiap30BaThbesi MOHATHEM
reoMmerpuueckoro mecra Touek (I'MT) mpu mokazarenbCTBE TeOMETPUYECKHX YTBEPXKIECHUN WM TpH
pelIeHuu 3a1ay.

@opMyIHpOBATH ONPEACIICHUS] OKPYKHOCTH M Kpyra, XOpJbl U AUaMeTpa OKPYKHOCTH, YBEPEHHO
BJIaJIETh UX CBOMCTBAMU. YMETh JOKa3bIBaTh U MPUMEHSATH 3TH CBOMCTBA NIPHU PELICHUU 3a]1a4.

Bragete mOHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh HAaXOJUTh €€ IIEHTP.
Jloka3bIBaTh M HCIMONB30BaTh (PaKThl O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJbHHKA MEPECEKaroTCs B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE NEPNEHIUKYISAPbl K CTOPOHAM TPEYroJIbHUKA MEPECEKAOTCs B
OJHOH TOUKE.



BitageTs MOHATHEM KacaTeIbHON K OKPYKHOCTH, I10JIb30BaThCS TEOPEMOU O NEPIEHAUKYIAPHOCTH
KacaTeJIbHOW W paauyca, IPOBEAEHHOIO K TOYKe KacaHus. JlOKa3plBaTb pPaBEHCTBO OTPE3KOB
KAacaTelIbHbIX K OKPYXHOCTH, IpPOBEAEHHBIX W3 OJHOM TOYKM, M IPUMEHATh 3TO B PELICHUHU
r€OMETPUUYECKHX 3a/1a4.

Jloka3plBaTb ¥ IIPUMEHATH IMPOCTEHIIME TIEOMETPUYECKHE HEPABEHCTBA, IIOHUMATh HX
MIPAKTUYECKHUI CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS € IMTOMOIIBIO LIUPKYJISA U JIMHEHKH.

K xoniry 06ydyenus B 8 kiacce o0yJaromuics MoayquT CIEIYIONIUE IPEAMETHBIC PE3yIbTaThl:

Pacrnio3HaBaTh OCHOBHBIC BHIIBI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BAaThCS UX CBOHCTBAMHU
NpHU pElIeHHH Te€OMETPUYECKUX 3ajad. PasznuuaTh MPU3HAKK W CBOMCTBA MapajuiesiorpaMma, pomba H
MPSIMOYTOJIbHHKA, JOKA3bIBATh UX U YBEPEHHO MPUMEHSTH ITPH PEIIEHUN TEOMETPUIECKUX 3a/1ad.

Hcnonp30BaTh CBOWCTBA TOYKH IEPECEUCHUsT MEIWAH TPEYrojbHHUKA (IIEHTpa MAacc) B pEIICHHH
3azad.

Brnanetp moHsTHEM cpenHed JMHUM TPEYroJibHUKAa W Tpanelnud, MPUMEHSATh WX CBOWCTBA IPH
peleHnn reoMeTpuyeckux 3amad. Mcmonb3oBate Teopemy Daneca u TeopeMy O MPONOPIHOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JJIS PEIICHUS MPAKTHUECKUX 3a/1a4.

Pacrnio3HaBath 1EeHTpaIbHO-CHMMETPUYHBIE (UTYPHI M WCIIOJIB30BaTh WX CBOWCTBA MPH PEHICHUU
3azad.

Bnagerp noHATHSMH 1OJ00US TPEYroJbHUKOB, KOA(PUIMEHTa MOI00HsS, COOTBETCTBEHHBIX
AIIEMEHTOB TOJOOHBIX TPEYrOJbHUKOB. MIMETh TpenacTaBieHHEe O TpeoOpa3oBaHUM TOIO0US H O
nofoOubix  ¢urypax. Ilonbp3oBaThCsi MpU3HAKaMU TMOJAOOUS  TPEYroJIbHUKOB TPU  PEUICHUH
reoMeTpuueckux 3amad. Jloka3pIBaTh U MPUMEHSATh OTHOIIEHUS MPOTOPIHOHATBHOCTH B MIPSIMOYTOJIbHBIX
TpeyroipHukax. [I[pumMeHsaTh Nogo0ue B MPaKTUYECKUX 3aauax.

BoiBogute W ucmonb3oBaTh  MpocTeidmue  GopMyabl i IUIOHMIAAM  TPEYroJIbHHUKA,
napajuiesiorpaMmma, pomoa u Tpanenuu. BeraucisaTs (pa3mMuHbIMU CIIOCOOAMM) TIJIOIA b TPEYTOJIbHUKA U
IUIOUIAJM MHOTOYTOJIBHBIX GUTyp (IOJIB3YACh, IJje HEOOXOAMMO, KaJbKyIATOpPOM). 3HAaTh OTHOLICHHE
wionaae noJAoOHbIX GUTYp W MPUMEHSATh NpPU pelleHuu 3anad. [IpuMeHsTh MOoJydeHHbIE YMEHHsS B
MPAKTUYECKUX 33/auax.

[Tonb3oBarbest Teopemoit Iludaropa ans pemieHus reoMeTpUYECKMX W IMPAKTHYECKUX 3ajlad.
CrpouTh MaTeMaTHYecKyl0 MOJIeJb B IPAKTHUYECKUX 3a7adaX, CaMOCTOSITEJIBHO JeNlaTh 4epTéx u
HAXOJHUTh COOTBETCTBYIOIIHUE JIIUHBI.

Bnagers moHATHEM BIMCAHHOTO M IIEHTPAIBHOTO yIJia, yria MeEXAy KacaTelbHOW U XOpoil,
OTHMCAHHON M BIHCAHHOW OKPY>KHOCTH TPEYrOJIbHUKA M UYETHIPEXYrOJIbHUKA, MPUMEHSATh UX CBOMCTBA
MIPH pEIIeHUH 3a/au.

[IpuMeHsTh MOJydeHHBbIC 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJENH s 3a1a4
pealbHOM JKM3HH U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM M0J00Us W
TPUTOHOMETPHH (TI0JIB3YSCh, II€ HEOOXOIUMO, KAIBKYIIITOPOM).

K koHIy 00yueHus B 9 kjiacce oOydyaromuics MOTyYUT CIAeIyIONUe IPEIMETHBIE pe3ybTaThl:
3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C X TIOMOLIbIO PAa3IUYHbIE
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pPEIIeHUE MPSIMOYrOJIbHBIX TPEyroJbHUKOBY»). Haxomuts (c
MOMOIIBIO KAJIBKYJISITOPA) ATUHBI U YIIIBI JUI HETAOJINYHBIX 3HAYEHUH.
[Tonp3oBaTbes (GopMynamMH HPUBEICHHS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM IS
HAaXO0XJAECHNS COOTHOLLIEHUH MEXTy TPUTOHOMETPUUECKUMHU BETUYHHAMU.



Jloka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSTh UX JUISl HAXOKIEHUS Pa3IMUHBIX
JJIEMEHTOB TPEYTOJbHUKA (PEIIEHUE TPEYroJbHUKOBY»), IPU PELIEHUH TE€OMETPUUYECKUX 3ajad.
[IpuMeHATH MOTy4YEHHbIE 3HAHUS IPU PELIEHUH NTPAKTUUYECKUX 3ajau.

[IpuMeHATh TPUTOHOMETPUIO B 3ajadyax Ha HAXOXKJICHUE IUJIOUIaJM, BBIBOJUTH W BIIAJEThH
TPUTOHOMETPUUECKUMHU (opMyIamMH Ui IO A1 TPEYroJbHUKA, apajljiesiorpaMmma, pomoa, Tpanemnu,
BBIBOJIUTH U PUMEHATH (opmyiy ['epoHa u ¢popmyIty JUIs TUIONIAIU BRITYKIOTO YETBIPEXYTOJIbHHKA.

Nwmetp npescTaBieHne 0 TOMOTETHH, IPUMEHSTh B IPAKTUUECKUX CUTYaLUsIX.

Hcnonp3oBats Teopemel UeBbl 1 MeHemnas pu peleHny 3a1ad.

Hcnonb30BaTh TEOpEMbl O BIMCAHHBIX YIJIaX, yriax MeXay XoplaaMu (CEeKYIIMMH) U yIiie MEXIy
KacaTeJbHOW M XOpJAOH MNpU pelIeHUH NeoOMEeTpUYecKuX 3ajad. JlokasplBaTb U NMPUMEHSTb TEOPEMBI O
IIPOU3BEJICHUN OTPE3KOB XOPJ, O IPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOM.

Brnanerp moHsTHEM KOOpPAMHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHHUEM IMPSMOW Ha IUIOCKOCTH.
Bnaners moHsTHsMH YriioBorO Ko3(¢duuneHta u cBOOOJHOIrO ujeHa, MOHMMAaTh WX I€OMETPUYECKUN
CMBICT M CBSI3b YIVIOBOTO KOX(P@UIIMEHTAa ¢ BO3pacTaHMEM U yObIBaHHEM JIMHEHHOW (QyHKIUU. YMEThb
pelaTh METOI0M KOOPJAMHAT 3aJjaui, CBA3aHHbIE C MApaJUIeIbHOCTBIO U MEPIEHAUKYISPHOCTHIO PSIMBbIX,
MepeceyeHreM MpSMbIX, HAX0KICHUEM TOUEK IepeceyeHusl.

BoiBoguTh U BIaeTh ypaBHEHHEM OKpPYKHOCTH. Vcmosnb3oBaTh MeTON KOOpAMHAT ISt
HAX0XJCHUS NEepecedeHUil OKpYKHOCTeH U mpsMbIX. Brazers ¢opmynamu paccTOSHUS OT TOUKH JO
MPSIMOM, IIOLIAAM MapaijieiorpaMMa B KOOpJAMHATaX, UMETh MOHATHE 00 OPUEHTUPOBAHHOM IJIOUIA/IH.
[Tonb30BaThcsi METOIOM KOOPAMHAT HA IJIOCKOCTH, NMPUMEHSTh €ro MpU PEIIEHHH T'€0OMETPUYECKUX U
MPaKTUYECKUX 3ajad. [IpuMeHsATh MeToJ KOOpAMHAT B MPAKTUKO-OPUEHTHPOBAHHBIX T'€OMETPUUYECKHUX
3a/a4ax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAAbIBaTh M BBIUATATh BEKTOPBI, YMHOXaThb Ha YHUCIIO,
BIIQJICTh NPABUJIAMM TPEYrOJIbBHHKA M IapaulejorpamMma. BiaaeTs NpakTUYECKMMH HWHTEPIPETALUAMUA
BEKTOPOB. YBEPEHHO IIOJb30BaThCS KOOPAWHATAMH BEKTOpa. BiageTs CII0)KEHHEM M BBIYUTaHHEM
BEKTOPOB, YMHOXXEHHEM BEKTOPA HA YMCIIO B KOOPIUHATAX.

WNwmers mnpencrasieHne o 0Oasuce (Ha IUIOocKOocTH). PackimajgslBaTh BEKTOpbl IO Oaswucy.
PacknagpiBaTh BEKTOpPHl CHJI C IMOMOIIBIO IPOCLMPOBAHUS W TPUTOHOMETPUYECKHUX COOTHOIUCHMM.
[IpuMeHATH MOJTydeHHbIE 3HAHUS B IPOCTEHIINX (U3UUECKHX 3a/1a4ax.

Bnagers MoHATHEM CKaJIIPHOTO NIPOU3BEACHUS BEKTOPOB, IOHUMATh €r0 TEOMETPUYECKUI CMBICIT U
YBEPEHHO I10JIb30BaThCA €ro BBIPAKEHHMEM B JEKAPTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTHBHOCTH
CKaJSIPHOTO TIPOM3BEACHHUS M €r0 CBs3b C INPOECUUpPOBAHHEM. [IpUMEHATH CKalApHOE NPOU3BEICHHE
BEKTOPOB JUIsl HAXOKIACHUS IJIMH U yIJoB. Pematb reoMeTpuyeckue 3aladd C MOMOIIBIO CKAISIPHOIO
npousBeieHus. Vcnosb30BaTh CKaIspPHOE NMPOU3BEICHHE BEKTOPOB B anreOpandeckux M (PU3MYECKUX
3a/a4ax.

Bnagerp NOHATHAMM NPAaBUIBHOTO MHOTOYTOJIbHMKA, JUIMHBI OKPY)KHOCTH, [UIMHBI JYI'H
OKPY)KHOCTH M PaJlMaHHOM MEpBI YIJa, BBIYMUCIATH IUIOIIAAb Kpyra U ero 4dacrteil. IloHnmaTte cmbich
yuciaa 7. [I[puMeHATh MOJy4YeHHbIE YMEHUS IIPU PELICHUM NPAKTUYECKUX 3aJad. 3HaThb MCTOPUUYECKUE
CBe/IeHUs 00 U3MEPEHUH JJIMHbBI OKPY>KHOCTH U TUIOLIAIU KpyTa.

Hwmetb mpencTaBiieHHMEe O MpeoOpa3soBaHUU IUIOCKOCTH, O ABIKEHHsX. HaxoauTe ocu, LEHTpHI
CUMMETpUM (Uryp, ILEHTpPbl T[OBOPOTa, HAXOAUTH KOMIIO3UILMHM MPOCTEHIIMX mpeoOpa3oBaHUil.
IIpuMeHATh NBUKEHUS TUNIOCKOCTH IIPH PELLICHUN T€OMETPUUYECKUX 3a1a4.

IIpuMeHATh NOJIydEHHBIE 3HAHUS HA NPAKTHKE — CTPOUTh MaTE€MaTHYECKHE MOJENM A 3a1ad
peaqbHOW JKM3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM TMoao0us u
TPUTOHOMETPUYECKUX (PYHKIUH (IIOJIB3YACh, TJIe HEOOXOAUMO, KAJIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM nudpoBbIie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Hauana reomerpuu. IIpocreiimme
1 reoMerpuueckre (GUrypsl 1 UX cBoicTBa 28 1 brbmiorexa LIOK
P P ' https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpuIecKiX BeTHIUH
bu6moreka [IOK
2 T 19 1
PEYTOIDHHEH https://m.edsoo.ru/78c146¢c4
3 [TapannensHocTh. CymMa yriioB 15 1 bubnuotexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146¢4
4 [IpsimoyronbHbBIE TPEYTrOIBHUKU 7 Bubnuorexa LOK
PAMOYE peyr https://m.edsoo.ru/78¢146c4
bu6moreka [IOK
5 r 5 1
COMETPHTCCIE HepapeHcTaa https://m.edsoo.ru/78c146c4
) Oprm;ocu. ['eomeTpuueckue mecra . 1 BuGnorexa LIOK
roHer. . OCTPOSHHA € TIOMOIBIO IHPKYIA https://m.edsoo.ru/78c146c4
U JIMHEUKH
7 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 10 | bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




8 KJIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero oOpa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 q & 22 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/a5cb98eb
bu6mmoreka [{OK
2 IT 1 1
oRobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
IT 1 1
3 HOMaA® 6 https://m.edsoo.ru/a5cb98eb
Teopema IIudaropa u Havana bubnuorexa [JOK
4 18 1
TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb
VYTIiabl 1 4eTBIPEXYTOJBHUKHU, CBI3aHHBIE C bubnuorexa [JOK
5 20 1
OKPY)KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 10 | bu6moreka [IOK
3HAHUM https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KosaunuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [JOK
1 P 22 1
CLCHHE TPEYTOIBHHIKOB https://m.edsoo.ru/dddde230
bubmmoreka [{OK
2 I1 12 1
O7100HE TPEYTOLHHKOR https://m.edsoo.ru/dddde230
bu6moreka [IOK
M 1 1
3 CTOM KoopAuHat 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 B 2 1
CKTOPE! 0 https://m.edsoo.ru/dddde230
5 I E—— oc oma . 16 1 bu6moreka [IOK
JIHHE OKPY/HOCTH | IIOMHAL Kpyr https://m.edsoo.ru/dddde230
bu6moreka [IOK
6 10
JBHKeHHA LIOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHUE, 0600IICHNE, 12 | bu6mmoreka [JOK
cucTeMaTu3anys 3HaHUuH https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 6 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

I'eomerpus

6.1

PacriozHaBaTh u3yueHHbBIE TeoMeTpuueckrue (QUrypbl, OINpeneisITh HX
B3aUMHO€  pAaCIOJIOKEHHE, U300pa’kaTh TeOMETpUYEcKHe  (Urypsl,
BBIIIOJIHATE YCPTEIKHU 110 YCJIOBUIO 3aJa4YH. I/ISMepﬂTI) JIMHEWHEBIE U YIJIOBEBIC
BEIMUMHLI. PemiaTh 3aaa4u Ha BBIYUCICHUC IJIWH OTPC3KOB M BCIMYHH
YTJIOB

6.2

Henatp rpyOyr0 OIICHKY JHWHEWHBIX M YIJIOBBIX BEIWYUH TPEIMETOB B
peanpbHOM KW3HU, Pa3MepOB MPHUPOIHBIX OOBEKTOB. Pazmmnuare pazmepbl
ATUX 00BEKTOB IO TOPSIKY BETUIHMHBI

6.3

CTpouTh 4epTeKn K F€OMETPUUECKUM 3a]1a4am

6.4

[Tonb3oBaThcsi MpHU3HAKAaMU PABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH pEIICHUU
3a1au

6.5

[TpoBOANTE JOTHYECKHE PACCYKIICHUS C HCIOIB30BAaHUEM I€OMETPUICCKUX
TeopeM

6.6

Ilonp30BaThCs IIpU3HAKaMH PABCHCTBA IMPAMOYI'OJIBHBIX TPEYIrOJIbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBCHéHHOﬁ K THUIIOTCHY3€C IIPAMOYI'OJBHOI'O
TPEYroJIbHUKA, B PCIICHNU I'COMETPUICCKUX 3ada4

6.7

Onpenenars napamieIbHOCTh MPSAMBIX € MOMOIIBIO YIJIOB, KOTOpPbIE
obpa3zyer ¢ HuUMH cekymasd. OmnpeaensTe NapauIeIbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSMOW JI0 TOYEK
JIpYrou npsitMou

6.8

Pemars 3agaumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCJIICHHUA WM HaXOJUTb 4YHMCIIOBBIC H 6YKB6HHI>IG 3HAa4YCHUA
YrjiIoB B TCOMCETPHYCCKUX 3aJladyaX C HCIOJIb30BAHUEM CYMMbI YIJIOB
TPEYrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YrJioB, O6pa3OBaHHBIX npu
INepeccUYCHN ABYX nmapaJisiCJIbHBIX MMpAMBIX ceKymeﬁ. Pemate
IMPAKTHUYICCKUC 3a1a4YU Ha HAXOKACHUC YIJIOB

6.10

Bnagers noHSATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh ONPEHEIATh
OUCCeKTpUCY yIJla U CEpPeIUHHBIH MEpHeHIMKYIIp K OTpe3Ky Kak
TFE€OMETPUYECKHUE MECTa TOUEK

6.11

q)OpMYJ'II/IpOBaTL ONpCACIICHUA OKPYKHOCTH H Kpyra, XOopAbl U AWaMCTpa
OKPY’XHOCTH, TIOJIB30BATHCA HX CBOMCTBaMHU. YMETb MNPpUMCHATL OTHU




CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Brnaners mOHATHEM ONMMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxomuTh e€ meHtp. llomp3oBaThecs (akTamMu O TOM, YTO OHUCCEKTPHCHI
VIJIOB TPEYTrOJIbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, YTO
CEepEIUHHBIC MEPICHANKYIISIPbI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B
OJTHOM TOUKE

6.13

Bitagets noHATHEM KacaTeIbHOM K OKPYKHOCTH, II0JIB30BATHCA TEOPEMOM O
NEPIEHIUKYISIPHOCTA KacaTeJIbHOM M paauyca, NPOBEAEHHOIO K TOYKE
KaCcaHusa

6.14

Ilonp30BaThCs HpOCTCI\/JIIHI/IMI/I reoOMCTPUICCKNMHU HEpPaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHS C MOMOILIBIO IIUPKYIIS
U JIAHEUKHA

8 KUIACC

Kox
NpoBepPsieMoro
pe3yjabTata

6

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

I'eomerpus

6.1

Pacno3naBate OCHOBHEIE BHUbI IICTBIpéX}’l"OJ'IBHI/IKOB, UX DSJICEMCHTHI,
MOJIH30BaThCI UX CBOMCTBAMM IIpu pCUICHNH I'COMETPHUICCKUX 3aaa4

6.2

[IpuMeHsTh CBOMCTBA TOUKM IEpeceYeHUs] MEAMaH TPeyroyibHUKa (LieHTpa
Macc) B pelIeHUH 3a/]1a4

6.3

Brnagets nonsitueM cpefHel IMHUU TPEYrOJIbHUKA U Tparneluu, IPUMEHSITh
WX CBOICTBa TMpH pelIeHuUu TreomeTpuyeckux 3anad. llomp3oBaThes
TeopeMoii Dasneca ¥ TEOPEMOIl O MPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHSATh
WX JUIsl pelIeHUs] TPAKTUYECKUX 3a]1a4

6.4

HpI/IMCHHTL IIPpU3HAKHU Ioao ous TPECYTrOJIbHUKOB B PCIICHUN
TCOMCTPUYCCKUX 3a1av

6.5

[Tonb3oBatbest Teopemoit [ludaropa ams pemeHUS TEOMETPUUYECKUX U
MpakTH4eckux 3ajaady. CTpOUTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX
3a/layax, CaMOCTOSITENILHO JIeNaTh YepTEX M HAXOJUTh COOTBETCTBYIOLIUE
JUTAHBI

6.6

Bnagers mnoHATHAMU CHHYCa, KOCHHYCa HW TaHI'CHCa OCTpOro yria
OpsAMOYTOJIbHOTO TpPCYroJIbHUKA. Ilons30BaTbCAd STUMH IIOHATUSIMH IJIS
peHICHUS IMPAKTUYCCKUX 3a1a4

6.7

Bbruncnare (pa3inyHbIMH cIIocO0aMu) IUIONIA/Ab TPEYTOJIbHUKA U TIIOIIA M
MHOTOYTOJIHBIX (GUryp (IOJB3YACh, I/leé HEOOXOAUMO, KAJIbKYIATOPOM).
[TpuMeHsATH MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax




6.8

Biagers NOHATHUAMM BIMCAaHHOTO M LIEHTPAJIbHOIO YIJIA, HCIOJIB30BAaTh
TEOPEMBI O BIIMCAHHBIX YIJIaxX, Yrjax MeXAy XOopAaMu (CEeKyLIUMH) U Yrie
MEK/ly KacaTeJIbHOW U XOPIOM IpU PELICHUH N'€OMETPUUECKUX 3a/1a4

6.9

BilageTs NMOHATHEM ONMCAHHOIO YETBIPEXYTOJBbHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA PH PELICHUM 3a4a4

6.10

[TpuMeHATH MOJIy4eHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUUYCCKHE
MOJICIU JUIsl 3aJad PEaTbHOW XHM3HM W TPOBOJUTH COOTBETCTBYIOIIUC
BBIYKCJICHUS C MPUMEHEHUEM TOJO0OUSU TPUTOHOMETPUHU (MOJB3YSCh, TIC
HE00X0IUMO, KaIbKYIATOPOM)

9 KUIIACC

Kox
NpoBePsieMoro
pe3yJabTara

6

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJOB, HAaXOIUTh C HX
IIOMOIIIBYO Pa3INYHBIC 3JICMCHTHBI MMpAMOYT'OJIBHOTO TPEYroJbHUKA
(«pemieHre TPSAMOYTOJIBHBIX TPEYTOJBHHUKOBY). HaxomuTh (¢ MOMOIIBIO
KaJbKYJISITOPA) JAJTMHBI M YIIIBI U HETaOMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes bopmynamu MIpUBEICHUS U OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXKAECTBOM JUI HAXOKJIEHUSI COOTHOIICHUN MEXIY
TPUTOHOMETPUUECKUMHU BEITMUYNHAMU

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB U KOCHHYCOB Ui HaXOKJIEHUS
Pa3IUYHBIX DJIEMEHTOB TPEYroJIbHUKA («pEIIeHUuEe TPEYroJbHUKOBY),
MPUMEHSTH UX MPU PELICHUU T€OMETPUUECKHIX 3a]1au

6.4

Bnagerp monstusMu npeoOpa3oBaHHs TOJ00MSA, COOTBETCTBEHHBIX
3NeMEeHTOB Moa00HbIX (uryp. Ilomp3oBaThes cBoiicTBamMH  mOA00OuUS
MIPOU3BOJILHBIX (UTYpP, YMETh BBIUMCIATH [JIMHBI UM HAXOAWTH YIJbl Y
noAoOHbIX uryp. [IpuMeHsaTs cBOCTBa MOAOOHS B PAKTHUECKUX 3a4a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE

6.5

ITonn3oBaThCs TCOPEMaMH (6] IMPOU3BCACHUHA OTpPC3KOB xXopa, (¢}
MMPOU3BCIACHUU OTPC3KOB CCKYIIUX, O KBAAPATEC KacaTeJIbHOM

6.6

ITonb30BaThcs BEKTOpaMH, MOHUMATh MX NEOMETPUYECKUN U (PU3NUECKUI
CMBICJI, IPUMEHATh X B PEIIEHUH F'€OMETPUYECKUX M (U3UYECKUX 3a/ad.
[IpuMeHATs cKanspHOE NMPOU3BEACHHUE BEKTOPOB I HAXOXKJIEHUS JUIMH U
YTJI0B

6.7

Ilonp30BaThCcsl METOJIOM KOOpAWHAT Ha IINIOCKOCTHU, IPUMCHATH €TI0 B
PCHICHNUU T'COMCTPHUICCKUX U MPAKTUYCCKUX 3a0aY

6.8

Bnagers moHsTHIMHN MMPaBUJIIBHOI'O MHOTI'OYI'OJIbHUKA, JAJIMHBI OKPYXXHOCTH,




JUIMHBI YT OKPYKHOCTH WM DPAJAMAaHHOW MEpPBI YIJIa, YMETb BBIYMCIATH
IJIOIIAAbp Kpyra M ero 4acred. IIpumeHsATs DOJNydeHHbIE yMEHHUS B
MIPAaKTHYECKUX 3a/1adax

HaxomuTh OCHM WM LEHTPbl CUMMETpUH (QUTYp, NPUMEHSTH JIBHXKCHUS

6.9

IIJIOCKOCTH B IIPOCTCHUIIHNX CIIydadaXx

HpI/IMeHHTI) IMOJIYYCHHBIC 3HAHHA Ha MPAKTHUKE — CTPOUTHL MATECMATUYCCKHUC
6.10 MOJACIN 1A 3aJad peaJIBHOﬁ KU3HU W MPOBOAUTH COOTBCTCTBYIOLIUC

BBIYHCIICHUS C MPUMEHEHHEM IOJ0OWSIH TPUTOHOMETPHYCCKUX (PYHKITHMA
(Tmonb3ysch, rae He0OX0IMMO, KabKYIISITOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COepP:KAHUSA
6 I'eomerpus
Havansneie nonstus reomerpuu. Touka, npsMas, OTpPEe3oK, Jdyd. Yroid. Buubl
6.1 yriioB. BepTukaibHble HW CMexHbIE yriabl. buccektpuca yrna. Jlomanas,
MHOTOYT0JIbHUK. [TapamiensHoCTh U NepeHUKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie @urypel. OCHOBHBIE CBOMCTBAa OCEBOM cUMMETpUH. [Ipumepbl
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OcCHOBHBIE OCTPOEHUSI C MOMOUIBIO LUPKYJISA U JuHENHKU. TpeyronbpHuk. BeicoTa,
' MeraHa, OMCCeKTpurca, X CBOICTBa
6.4 PaBHOOGeipeHHBIN U DPaBHOCTOPOHHUM  TPEYrOJIbHUKH. HepasenctBo
' TPEYroJbHUKA
6.5 CpoiicTBa M MpHU3HAKU PABHOOEIPEHHOIrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
' TPEYTrOJHHUKOB
6.6 CBolicTBa M NPU3HAKKA NapauieNbHBIX NpsAMbIX. CyMma YIJIOB TPEYroJibHHKA.
' Baemnue yriel TpeyrojbHUKa
[IpsimoyronpHblii  TpeyrojJbHUK.  CBOMCTBO  MeAMaHbl  IPSIMOYTOJBHOTO
6.7 TPEYrojibHUKa,  MOpOBEAEHHOM K  runoteHy3e. [IpusHaku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpAMOYTrobHbBIN TPEYroJabHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopeMa O OosiblieM yrie MU OoJiblIed CTOPOHE TPEYroJIbHUKA.
IlepnenuKyIssp 1 HAKJIIOHHAS
6.9 I'eomerpuueckoe mecTo Touek. buccekrpuca yriia U cepeilMHHBIN EPIEHAUKYIIAP
' K OTPE3KY KaK T€OMETPHUYECKUE MECTA TOUEK
6.10 OKpyXHOCTb U KpYT, XOpZla U JUaMETp, UX CBOMCTBA. B3auMHoOe pacrosiokeHne
' OKpY’KHOCTH U npsimoii. KacarenbHast 1 ceKylas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BIHMCaHHas B Yrojia. BnucanHas u onMcaHHas OKPYKHOCTHU
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYerplpéxyroybHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA




6.3 Tpaneuus, paBHOOOKast Tpamenus, e€ CBOWCTBa M mNpu3HakH. lIpsmoyrosibHas
Tpaneuus
6.4 Meron ynsoenus Menuasbl. llenTpanbHas cummerpus. Teopema @aneca u
' TEOpEMa O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Momobue TpeyrompHuKOB, Kod(h¢unuent momodbus. IlpusHakum 1OHOO0HS
' TpeyroJbHUKOB. [IprMeHeHre noo0us Mpy peleHn: MPaKTHYECKHUX 3a/1a9
6.7 DopMyITBl IS TUIOIIAAHN TPEYroJIbHUKA, TapajlieiorpaMma, poM0a 1 Tpanenum
6.3 CaoiicTBa miomiaaen reomerpuueckux Guryp. OTHOIIEHHE TUTOIAAeH MOJ00HBIX
' ¢buryp
6.9 Beruncnenue moniafed TpPEeyroJlbHUKOB W MHOTOYIOJIBHMKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu permenun
' MPaKTHYECKHX 33719
CuHyc, KOCHUHYC, TAaHIE€HC OCTpPOro yriia MpsIMOYTOJbHOIO TpPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpuUroHOMeTpudeckue (QyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXIY KacaTeJbHON M XOpPJOH. YTIIbI
' MEXAY XOpJaMH U CEKyIIUMU
6.13 Brnucannbie 1 onMcaHHbIE YETHIPEXYTOJIbHUKHI
6.14 B3anmuoe pacronokenue nByx okpykHocred. Kacanme okpyxknocren. OOmue
' KacaTeNbHbIE K JBYM OKPYKXHOCTAM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanreHc yriaoB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1ECTBO. POPMyIIbI IPUBEICHHUS
6.2 Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemnienue
' IIPAKTUYECKUX 337a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 IIpeobpazoBanue nogodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 mNpou3BeNEHUH OTPE3KOB XOPJI, TEOPEMBI O TNPOU3BEIACHUHM OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, anmuHa (MOIynb) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPBI, MPOTHUBOIIOJIOKHO
6.5 HaIIPABJICHHBIE BEKTOPBIL, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepauuu HaJ BekTopamu. Pa3nokeHue BEKTOpa IO ABYM HEKOJIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsel BekTopa. CKalsipHOE IPOU3BEACHHE BEKTOPOB, NPUMEHEHHE JUIS




HaxOXXIACHUA JIMH U YI'JIOB

JlexapTOoBbl KOOPAMHATBI Ha IJIOCKOCTH. YPAaBHEHMS IPSAMONM U OKPYKHOCTH B

6.7 KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEHM M NpAMBIX. METoa KOOpAMHAT U €ro
MIPUMECHCHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKI
6.9 JlnmuHa OKpYKHOCTH. ['pamgycHas W paauaHHas Mepa yria, BBIYHCICHHE JUIUH IyT
' OKPY)KHOCTE
6.10 [Tnomanp kpyra, cekTopa, cermeHTa
6.11 JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMeETpuH (uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensHeiil nepenoc. [loBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMHU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALUH
HaJl MHOXXECTBaMH; YMEHUE ONEepUpPOBaTh NOHATUAMU: I'pad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3a]a4; YMEHHE HCIOJIb30BaTh
rpajguyeckoe TPEICTaBICHUE MHOXKECTB JJIsI ONHCAaHUS pealibHBIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIPEACIICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaThb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAHUS U OTPHIIAHUS BbICKA3bIBaHUI

VYMmenne OINICpHUpPOBATH IMOHATUAMU: HATYPAJIbHOC YHUCIIO, IIPOCTOEC U
COCTaBHOE YHCIIO, JCITUMOCTh HATYPaIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCIIO0, MOJIYJb YKCIia, OOBIKHOBEHHAS JIPOOb M JIeCATUYHAsT JPOOb,
CTaHJAPTHBIA BUJ YMCJIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMeTUYECKU KBAJAPAaTHBIH KOPEHb, YMCHHE BBINOJHATH JCUCTBUS C
YyHCllaMU, CPaBHUBATh M YIOPSA0YMBATh YHCIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMON, OKPYTJISATH YHUCIA; YMEHHUE JAeNaTh NPUKHIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHSTHUSMU: CTEHEHb C LEJIBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUIEH, aJiredpandeckas 1poob,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1o dopmynam, npeodpazoBaHUs
HENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNEe MHOTOUYWIEHAa HA MHOKUTENIH, B TOM YHUCIE C HUCIOJIb30BAHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHBIE U KBaJApaTHBIC  YPAaBHCHUI, ,Z[pO6HO-
palOHAJIBHBIC YPABHCHUS C OJHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPAaBCHCTBA U UX CUCTEMBbI, KBAJIPATHBIC U I[p06H0-
padluOHAJIBHBIC HCEPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3aJa4 U3 ApYrux IMpeaAMCTOB U IMPAKTHYCCKUX 3adav, YMCHHC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAWHATHYIO IUIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk GYHKUUH, HYIH
(GyHKUIMH, TPOMEXYTKHM 3HAKONOCTOSHCTBA, NPOMEXKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
OTEpPHPOBATH TMOHATHAMHU: TpsiMasi TPONOPHUOHAIBHOCTD, JIMHEHHAS
¢dbyHKIMA, KBagpatuyHas QyHKIOUS, oOpaTHas MPOMOPIIMOHATBHOCTD,
napaboJa, rurnepooa; yMeHue CTpoUTh rpaduku QyHKUIUH, UCIOIB30BaTh
rpaduKy Ui OTPENEeNICHUs] CBOWMCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHusl 3aad M3 JPYruxX Y4eOHBIX TNPEIMETOB M PEANbHOW >KU3HHU;
yYMEHHUE BBIpaKaTh (POPMYIaMu 3aBUCUMOCTH MEXTy BETHUYMHAMHA

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMCTI/I‘-IGCKaSI
W TeoMEeTpUuUecKas TMPOTPECCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
Mocjea0BaTeNbHOCTEN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM YHCJIE€ 3a/lad U3 JPYrux Y4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHnue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCII€ HA MPOLEHTHI, I0JIU U
4yacTH, JBWKEHHUE, paboTy, LIeHy TOBAapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHIO 3aJadd, MCCIEAOBATH IIOJyYEHHOE pEUICHHE U
OIIEHUBATh MPaBAOINO00HOCTh MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATHAMU: (PHUTypa, TOYKA, OTPE30K, IpsMas, JIyd,
JOMaHasi, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA |
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIA TPEYrojJbHHUK, MEIHAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeTHIPEXYTOJIbHUK,
napaiesiorpaMm, poMO, IPSMOYTOJIEHUK, KBAAPAT, TPANCIHS;, OKPYXHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMECHHE
pemaTh 3aJa4d, B TOM YHCIIE M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXXJICHHE
T€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM HW3yYCHHBIX CBOWCTB (UTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSIMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yrojl
MEXy MPSAMbIMU, TEPIEHINKYIISp, HAKIIOHHAs, POEKIus, ogoodue duryp,
N0J0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U MPSAMOIi;
YMEHHME pAaclo3HaBaTb pPAaBEHCTBO, CHMMETpPHIO U Tiojgobue ¢uryp,
napauieTbHOCTh U NEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE
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YMeHue ONCpUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUC, YTOJI (BCJ’II/I‘II/IHB.
yria, CHHYC U KOCUHYC yrIJia TpeyTOJ'IBHI/IKa), miomanab, YMECHHUE OLICHUBATDH
pa3MEpPLI NPCIAMETOB U 00BEKTOB B OKpYyKaromeM MUpe; YMCHUC IPUMCHATDH
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjaomaan Kpyra, o0beMa NpsAMOYTOJIBHOTO IapaJuIeJICIUIieaa, YMCHHC
IMPUMCHATDH IIPU3HAKU PABCHCTBA TPEYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPUUICCKHUE COOTHOIICHHUA
JJIs1 BBIYUCICHUA OJIUH, paCCTOﬂHHﬁ, 1 ENET

12

YMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nx KOM6I/IH2U_II/II/I,
IPpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT DPYKH, C INOMOIIIBIO LICpTé)KHBIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarTh MOHATUAMU: HMPSMOYIOJIbHAS CUCTEMA KOOPJIMHAT;
KOOpAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE IPOM3BEICHHE BEKTOPOB;, YMEHHE HCIIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JUIS NPEACTABICHUS JAaHHBIX M PELICHMS 3a1a4, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIBI, cpeiHee apu(MeTHIecKoe, Menana, HanooJIblIee 1 HAaNMEHBIIIEee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh MH(YOPMALINIO, MPEACTABICHHYIO B
TabMUIAX U Ha JuarpamMmax, OTPa)Kalollyl0 CBOWCTBAa U XapaKTEPUCTUKH
peaIbHBIX MpPOLIECCOB W SBJICHHWM; yMEHHE pACIIO3HAaBATh H3MEHUYUBBIE
BEJIMYMHBI B OKPYKAIOLIEM MHUpE

15

YMeHue onepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT  (COy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXOJ)
CIIy4aifHOTO OTIbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXxOJUTb  BEPOATHOCTH  CIOy4alHBIX  COOBITMM B  ONbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM; YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa U C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHH U
ABJICHUM, NOHMMATh POJIb IPAKTHUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITUI B OKpYXaloOIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHAX
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YMeHne BBIOMPATh MOIXOIANIANA U3yYEHHBIM METOM JJIA PEIICHUs 3aJayuH,
NPUBOANTH TPUMEPhl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHpPOAC H
JKU3HHU, PaClo3HaBaTh IPOSBJICHHE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONINECS PE3YJIbTAThl, IOJYYCHHBIE B XOJIE
Pa3BUTHS MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYCCKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHO UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 371eMeHT COepPKAHUSA
1 Yucna v BIYMCICHUS
1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky qenMMoCTH HEIbIX YUCE
1.2 OOBIKHOBEHHBIC U JIECITUYHBIE IPOOH, TIPOIICHTHI, OECKOHEYHBIE IEPHOANYECKHIE APOOH
1.3 Pannonanbuble yncna. ApudmMerndeckue onepanuy ¢ paluoHaJIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTudecKre onepamnmy ¢ AeUCTBUTEIbHBIMU YU CIAMU
L5 HpI/I6J'II/DKéI-£HI)Ie BBIYMCIICHUS, [IpaBWJIa OKPYIJIEHUs, MPUKUJIKA U OLIEHKa pe3ysbTara
BBIYHMCIICHUI
2 Anrebpandeckue BbIpaKeHHs
2.1 BbykBeHHbIE BbIpaXKeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenens c 1ensiM nokaszareneM. CTeneHb ¢ palMOHalIbHBIM Toka3aTesneM. CBoiicTBa
' CTeTNeHH
2.3 MHorouneHsl
24 Anrebpanyeckas 1poOb
)5 Apudmernueckuil KopeHb HaTypalbHOW creneHu. JlelcTBus ¢ apu@MeTHUeCKUMU
' KOPHSIMHM HATYPAJIbHOW CTEIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 enwie 1 npoOHO-panroHaabHbIe ypaBHEeHUsS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHM
3.2 enwie u npoOHO-paroHanbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenye TeKCTOBBIX 3ama4
4 Yucnosle OCIEI0BATEILHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
5 DyHKIIUA
Oynkuus, cnocoObl 3amanus ¢ynknuu. 'paduk Qynkumu. OOnacTe onpeneneHus u
51 MHOKeCTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkmuu. [IpomMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexxyTk MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl U MHHHUMYMBI (DYHKIUU.
Haubonpiiee n HauMeHbllee 3Ha4eHHE (PYHKIIUU HAa TIPOMEKYTKE
6 Koopaunatel Ha mpsiMO# U TIJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexkapTOBBI KOOPAWHATEI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOMCTBA
7.2 TpeyroybHuK
7.3 MHOroyrojasHuKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCKUX BEITUYHH




7.6

BekTopsl Ha IIJIOCKOCTH

8 BepostHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHuoxecTBa
8.5 I'padsr
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