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1. AmnHOTanus K pabodeii mporpamMme

Pabouas nporpamma 1o MaTeMaTHKE COCTaBJIEHA HA OCHOBE:!

1. denepanbhblii 3akoH Poccuiickoit deneparun ot 29 nexadbps 2012 r. Ne 279-03 «O6 obpazoBaHuu B
Poccuiickoit denepanum»

2. @epaepanbHBIN TOCYIapCTBEHHBIN 00pa3oBaTeNIbHBINA cTaHaapT http://MuHOOpHAYKHU.pd/documents/336

3. Ilpuxkas MunoOpa3oBaHus P® oT 5 MapTa 2004 r. N 1089
"O6 yrBepxkaeHUU (enepalbHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX 0Opa30BaTENbHBIX CTaHIAPTOB
HAYaJIHLHOTO OOIIET0, OCHOBHOTO OOIIEro U cpeaHero (MOJHOT0) 00IIero o0pa3oBaHus’ ¢ N3MEHEHUSIMU
U JomojHeHussMu ot 23 uroHg 2015 r.

4. IlpumepHasi OcHOBHas oOpa3oBarenbHas MporpaMma OCHOBHOTO o0miero o6paszoBanus (o7o00peHa

perieHreM ¢eaepabHOr0 y4eOHO-METOIMYECKOr0 00bEIMHEHHS 110 001meMy 00pa30BaHUIO (MPOTOKOJI

ot 8 anpens 2015 r. Ne 1/15).

Yueonsiii mman MbOY COII Iaititepckoro c.1.

6. Ilpuka3 MunucrepcTBa oOpa3oBanusi U Hayku Poccuiickoit @eneparun ot 20.05.2020 . Ne 254 «O06
yTBepkAeHUH (eaepaibHOro mepeyHsi y4eOHUKOB, JTOMYIICHHBIX K KCIOJIBb30BAHUIO MPH peallu3aluu
UMEIONINX TOCYJapCTBCHHYIO AaKKPEAWTAIHUI0 00pa3oBaTEeNbHBIX IMPOTPaMM HAYaJIbHOTO OOIIero,
OCHOBHOTO 0O0mIero, cpeaHero oO0mero oO0pa3oBaHHUsS OpraHU3alUSIMH, OCYIIECTBISIOMIUMU
00pa3oBaTeNbHYIO JIEATEIHHOCTDY.

7. Tlpukaz MunucrepctBa obpazoBanusi U Hayku Poccuiickoit @eneparmun Ne 986 ot 4.10.2010 r. «O6
YTBEP)KICHUN (elIepATBHBIX TPeOOBaHMH K OOpa3oBATEIBHBIM YUPSKICHHSAM B YaCTH MHHUMATHHON
OCHAIIIEHHOCTH Y4eOHOT0 Tporiecca U 000pyA0BaHHs Y4EOHBIX TIOMEIICHUIDY

8.  Ilporpammoii mist obmeo0Opa3osart. opranuzanuii. I.B. Jlopodees, C.b. CyBopoBa u np. Anredpa. 7-9
knaccsl. / Coct. T. A. Bypmucrposa. — M.: IIpocsemienue, 2019;

9. C IIporpammoii mist oomeodpazosat. opranuzanuid. JI.C. Atanacsa, B.®. byry3oB u ap. ['emerpus 7-9
knaccel. / Coct. T.A. Bypmuctpoa. — M.: [Ipocsemienue, 2018;

10. Tlomoxxenust o pabouei mporpamMmme o yueOHOMY IpeamMery mnenparora, peanusytomero @I'OC HOO,
000, COO MBOY Tafitepckoro c.1.

e

Pabouas mporpamMmma OpueHTHpPOBaHA HA UCIIOJIb30BAHNEC Y4EOHUKOB:

I'. B. lopodees, C. b. CyBopona, E. A. bBynumouu u ap. Anredpa 9 kmacc, M.: [Ipocsemenue, 2019
I'eomerpus yuebnuk 7-9 xnacc./JI. C.Atanacsan, B. ®. byry3os, C. b. Kagomues u np.- M: TlpocBenienue,
2018

MecTto npeamera B y4eOHOM ILIaHe

CornacHo yue6HOoMy uiany MBOVY COIII TlMaiirepckoro c.n. Ha U3ydeHue MaTeMaTUKu B 9 kiacce
oTBOoAUTCS 5 yacoB (3 4daca - anrebpa, 2 yaca - reoMeTpus) 4acoB B Henento. Beero 33 ydyeOHble Henenu
(165 4acoB B rox)
O0mas xapakrepucTuka y4eOHOro npeamMera

[IpenonaBanre MaTeMaTUKU Ha CTYIIEHH OCHOBHOTO OOIIEro 00pa3oBaHMsI BEJETCS IO OCHOBHBIM YETHIPEM
JUHUSAM: apupMeTHKa, anredpa, TeOMETpHsl, HIEMEHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH TEOPHH
BeposATHOCTEH. O0s13aTENbHBI MUHUMYM COJIEp>KaHUsI OCHOBHBIX 00pa30BaTeIbHBIX MPOrpamMMm:

ApudmeTnka: HaTypajgbHbIe YHCIa, Ipo0OH, NeHCTBUTEIbHBIE YHCIIa, TEKCTOBBIE 3a/1a4H, U3MEPEHUS,
NpUOJIMKEHNUS, OLICHKH.

Anrebpa: anrebpandeckue BhIpaKEHHs, ypaBHEHUSI U HEPABEHCTBA, YMCIIOBbIE MTOCIIEI0BATEILHOCTH.
UucnoBsle GyHKIUU, KOOPAUHATHI.


http://минобрнауки.рф/documents/336
http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/

['eomeTpus: HavaabHBIC MOHITHS U TEOPEMBI FT€OMETPHUH, TPEYTOJIbHUK, YETHIPEXYTOJbHUK,
MHOT'OYTOJIbHUK, OKPY>KHOCTb U KPYT, H3MEPEHHsI FT€OMETPHUIECKUX (PUTYpP, BEKTOPBI, TEOMETPUYECKHE
peoOpazoBaHus, HIOCTPOEHHUE C MTOMOIIBIO0 HUPKYJIIS U JINHEHKH.

DNEeMEHTHI JIOTUKU, KOMOMHATOPUKHU, CTATUCTUKU TEOPUH BeposiTHOCTEl: JloKa3aTenbCTBO, MHOXKECTBA U
KOM6I/IHaT0pI/IKa, CTaTUCTUYCCKUC TAHHBIC, BCPOATHOCTD,
esn 00yyeHusi MaTeMaTHKe:

W3ydeHre MaTeMaTUKHU Ha CTYIIEHU OCHOBHOTO O0IIer0 00pa30BaHus HAMPaBICHO Ha JIOCTHKEHUE
CIEAYIOLIUX LETICH:

e OBJIaJleHHE CHCTEMOIl MaTeMAaTH4YeCKHX 3HAHHUI M yMeHHﬁ, H606XOIII/IMBIX AJI1 IPpUMCHCHHUA B
HpaKTquCKOﬁ ACATCIIBHOCTHU, U3YUCHHUA CMCIKHBIX JUCHUIIINH, TPOAOJIKCHUS 06pa303aH1/151;

® HHTENJICKTYAJbHOC Pa3sBUTHE, q)OpMI/IpOBaHI/Ie Ka4yCCTB JIMYHOCTH, HCO6XOI[I/IMBIX YCJIOBEKY IJIA
HOJ'IHOL[CHHOﬁ KHN3HU B COBPEMCHHOM 06H_ICCTB€, CBOMCTBEHHBIX MaTeMaTHUECKOM JACATCIIBHOCTH,

L4 (bopan()BaHne HpeI[CTaBHeHHﬁ 00 HACAX U MCETOJaX MATCMATUKHU KaK YHHBCPCAJIbBHOI'O A3bIKa
HAayKHM U TCXHUKHU, CPECACTBA MOJACTIUPOBAHUA SIBIICHHUI U IMpoLeCCCOB;

¢ BOCHIHMTAHHMEC KYJIbTYPbl JIMYHOCTH, OTHOIICHUA K MAaTEMATHUKE KaK K 4YaCTH O6H.[C‘ICJ'IOBC‘ICCKOI>1
KYJbTYPHI, Hrpafomeﬁ OCO6YIO poOJib B O6H.I€CTB€HHOM Pa3BUTHH.

3agauu yyeOHOro npeamera:
e PasBuTue alropuTMHYECKOrO MBIIUICHHUS
e  OsilaficHNE HaBBIKaMU JCIYKTUBHBIX PACCYKICHUN
e [lomy4yeHne KOHKPETHBIX 3HAHUH O QYHKIUAX KaK BaKHEHIEH MaTeMaTHIECKON MOICIH JIst
OTMCAHMS U MCCIIEIOBAHUS PAa3HOOOPA3HBIX MPOLECCOB, s (OPMUPOBAHUS Y yUAITUXCS
IIPEICTaBICHUN O POJIM MATEMATUKU B Pa3BUTUH LUBUIN3ALUHU U KYJIbTYPbI
e  ®opmupoBaHue PYHKIIMOHATBHOW IPaMOTHOCTH — YMEHHUI BOCTIPUHUMATH M aHAJIM3UPOBATh
nH(pOpMaIUIO, MPEJCTABICHHYIO B Pa3IMYHBIX (hopMax
IToHrMaHMe pOIM CTATUCTHKH KaK MCTOYHUKA COIIMATIBHO 3HAUNMON HH(POPMALIUU
[TpuoOpeTeHne KOHKPETHBIX 3HAHUH O POCTPAHCTBE M MPAKTHUECKH 3HAUUMBIX YMEHUMN
dopmupoBaHUe A3bIKa ONMUCAHUS 00BEKTOB OKPYIKAIOIIEr0 MUpa
PazButue npocTpaHCTBEHHOTO BOOOPAXKEHUS U MHTYULIMU, MAaTEMAaTHYECKOM KYIbTypHbI
DcTeTHuecKoe BOCIIUTAHUE yUaIlIuXCs
Pa3BuTHe 10rn4ecKOro MbIIIJICHUS
@opMHpOBaHUE MTOHATHUS JOKA3aTEIbCTBA

dopmMbl OpraHu3anuu yueOHOro npouecca: WHIMBUIyalbHbIE, TPYIOBLIE, (PpOHTAIBHBIE.

OcobennocTH 00pa3oBaTEILHOIO MpoLEcca.

OtuérapiMu nepuogamu B MBOY COILLI T"alitepckoro c.m. sSBsitoTCs 4eTBepTU. TeKyIIuil KOHTPOJIb
OCYILECTBIISICTCS MOCIIE U3YUEHHUs KaXKJI0T0 OCHOBHOT'O pasjierna, popMa npoBeieHus: IpoBepoyYHas padora
WM TecT. B Havane roga nmpoBoAMTCS BXO/AHAsE KOHTPOJIbHAS paboTa C LENbI0 IPOBEPKH YPOBHS
MOJTOTOBJICHHOCTH 00YYaIOIUXCsl, OKOHUMBIIMX 00y4YeHHE B HAYAJIbHOH IIKOJIE, K YCIIEITHOMY YCBOCHHIO
Kypca MaTeMaTUKH B 8 Kilacce. B KOHIIE roa o1eHKa IIIaHUPYEMBIX PE3YJIbTATOB YCTAaHABIMBAETCS B
cootBeTcTBUH ¢ «[lomokeHreM 00 UTOTOBOM aTTecTanuy (TIEPeBOJHBIX IK3aMeHax ) ydamumxcs 5-8, 10-x
kiaccoB MBOY COILII IMaiitepckoro c.I.y».

DopMbI KOHTPOJIA: TEKYIIIUNA U UTOTOBBIN.

- TeKYILIUI KOHTPOJIb MPOBOAUTHCS B POPME KOHTPOJIBHBIX padoT, pacCUUTaHHBIX HAa 40 MUHYT, TECTOB,
MaTeMaTHYECKUX JUKTAHTOB U CAaMOCTOSTENbHBIX padoT Ha 15 — 20 MuUHYT ¢ Tu(depeHIIMPOBAHHBIM
OLICHUBAHUEM.



Texymuid KOHTPOJb TPOBOJUTCS C IIENbI0 TPOBEPKA YCBOCHHS H3Yy4aeMOro M IPOBEPSEMOTO
OPOrPaMMHOTO MaTepualia; COACPKAHHE  ONPENCNSIOTCS YYHTEIEM C Y4ETOM CTENEeHH CIIOKHOCTH
MU3y4aeMoro MaTepuaia, a TakKe OCOOCHHOCTEH 00yJaromuXxcsl Kiacca.
- UTOTOBBIN KOHTPOJIb: MEPEBOIHON IK3aMEH.
[ToBTOpEeHME HA YpOKaX MPOBOJUTCS B CIEAYIONINX BUAAX U (hopMax:

® [IOBTOpPEHHUE M KOHTPOIb TEOPETUUECKOTO MATePUAIIA;

e pa3dop U aHAJIN3 JIOMAITHETO 3a/1aHMUS;

® [PaKTUKYM YC;

e MaTeMaTUYECKUU JUKTaHT,

®  CaMOCTOsTENIbHAs padoTa;

® KOHTPOJIbHBIE CPE3BI.
Oco0oe BHUMaHUE yIEISAETCS IOBTOPEHUIO IIPU IIPOBEIEHUN CAMOCTOSITEIBbHBIX U KOHTPOJIBHBIX padoT.

BHeceHbI 371eMEeHTBI IOMOTHUTENBHOTO COAepKaHMsl, U3MEHEHHSI B IPOTPaMMY B CBSI3H C TOBTOPEHHEM TEM,
KoTophble BcTpevaroTest B OI'9:

- TIpU NOBTOPEHHH B KaX/IbIH pa3/ien BKIIoUeHa oTpaboTka MatepuaioB OI'9;
- B UTOTOBOE ITOBTOPEHHE TaK)KEe BHECEHBI MaTEpUAIIbl 9K3aMEHAIIMOHHOTO MaTepHaa.



2. Ilnanupyemble pe3yabTaThl OCBOEHHUS] YHeOHOI0 NIpeaMeTa
N3yuenue npenmera «MaTemaTnka» B 9 Ki1acce HalpaBJI€HO HA JOCTH)KEHUE CIIEIYIOIINX LIeJIEH:

e OBJIQJICHWE CUCTEMOH MaTeMaTHMYECKUX 3HAHUM M yMEHUH, HEOOXOAMUMBIX I NPHUMEHEHUS B
IPAaKTUYECKOH eATEIbHOCTH, U3YUYEHHs] CMEXXHBIX AUCLUIUINH, IPOAOIKEHHUsI 00pa30BaHus;

e UHTEIUIEKTyaJbHOE pPa3BUTHE, (OPMHUPOBAHHME KAaYECTB JMYHOCTH, HEOOXOIMMBIX YEIIOBEKY IS
HOJHOLEHHOM H3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMaTUYECKOH AesTelbHOCTHU:
SACHOCTb M TOYHOCTb MBICIH, KPUTHYHOCTb MBILIUICHUS, WHTYMIMUSA, JIOTUYECKOE MBIIIICHUE,
JJIEMEHTHl AJTOPUTMUYECKON KyJIbTYpbl, MPOCTPAHCTBEHHBIX IPEACTABICHUN, CIIOCOOHOCTh K
IIPEOIOJIEHUIO TPYJHOCTEM;

e IOATOTOBKAa K OCHOBHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

PaGowyas mporpamma obecrieynBaeT  JOCTIDKEHHE  CICIYIOIUX  pe3yJIbTaTOB  OCBOCHUS
00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUs:

1. JInyHocTHBIE pPe3yJIbTAThI OCBOEHUSI IPOTrPAMMBI:

e HCHOJb30BATh NPUOOPETEHHBIC 3HAHUSI U YMEHUS B NMPAKTUUYECKOW NESATEIBbHOCTH U HOBCEAHEBHOM
JKU3HU JUI1 MOJEIUPOBAaHUS MPAKTUUYECKUX CUTYallud M HMCCIEJAO0BAaHUS MOCTPOCHHBIX MOJENEH C
UCIIOJIb30BaHUEM amapaTa reoMeTpuu

e (QopmMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIUXCs
K CaMOpa3BUTHUIO U caMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHUIO U MO3HAHHIO, BHIOOPY
JanpHelero oOpa3oBaHUsl Ha 0a3e OPUEHTHUPOBKM B MHUpe npodeccuil U MpodecCHOHATbHBIX
HPEANOYTEHU, OCO3HAHHOMY IOCTPOCHUIO HHIMBHUAYaJbHOM 0O0pa30BaTENIbHOW TPaeKTOPUU C
Y4€TOM YCTOWYUBBIX TO3HABATENIbHBIX HHTEPECOB

e (hopMupOBaHME LIEIOCTHOTO MUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OILECTBEHHOW MPAKTUKU

e (opMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOLIEHMM U COTPYAHHUYECTBE CO
CBEPCTHHUKAMHM, CTApUIMMHM W MJIAAIMIMMU B 0Opa30BaTEIbHOM, OOIECTBEHHO MOJE3HOM, ydeOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKON U IPYIMX BUJAX JAEATEIBHOCTH

e yYMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTh CBOM MBICIM B YCTHOM M NMHCbMEHHOM peYd, MOHUMATh
CMBIC]I IIOCTAaBJIEHHOW 3aJauyd, BBICTpauBaThb AapryMEHTAlMI0, MPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPDI

e KPUTUYHOCTH MBIIUIEHUS, YMEHUE paclo3HaBaTb JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TUMOTE3Y OT akKTa

e KpPEAaTUBHOCTb  MBIIUICHUS, WHULMATUBY, HAXOJYUBOCTb, AKTHUBHOCTb IIPU  PEIICHUU
reOMEeTPUUECKUX 3ajau

e yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNbTaT YueOHONH MaTeMaTHYeCKON AeATEIbHOCTU

e CIOCOOHOCTh K SMOLMOHAJIHLHOMY BOCHPHUSTHIO MaTE€MaTHUYECKUX OOBEKTOB, 3a/Jay, peIlleHUuw,
pacCy IEeHUM

2) MeranpeaMeTHbIe pe3yJibTaThl 0CBOCHHS OCHOBHOM IPOrpaMMBbl NIPEACTABJIEHbI B COOTBETCTBHH C
NOATPYNIIAMH YHMBEPCAJIbHBIX Y4eOHBIX JeHCTBHIl

MemnpeuMeTHme NMOHATUA



B 9 xmacce Ha ypokax MaTeMaTHKH, KaKk U Ha BCeX MpeaMeTax, OylneT mpoaojbkeHa paboTa 1Mo pa3BUTHIO
OCHOB YHMTATEJbCKOI KoMmeTeHuMu. OOyyaroniyecs OBIaCIOT YTEHUEM KaK CPEJICTBOM OCYIIIECTBICHUS
CBOMX JIaJIbHENIINX IJIAHOB: IPOAOJKEHNS 00pa30BaHUs U CaMOOOpa30BaHMsl, OCOZHAHHOIO TNIAHUPOBAHUS
CBOET0 aKTYaJIbHOT'O U NEPCIIEKTUBHOIO KPYyra YTEHUSI.

[Ipu wu3ydyeHum MmaTeMaTUKU OOyYarOIIMECs YCOBEPUICHCTBYIOT IMPHOOpPETCHHbIE HABBIKH pPadoThl ¢
uHpopMmanuen 1 nonoaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPe00pa30BbIBATh U UHTEPIPETUPOBATH
COJIepKALIYIOCA B HUX MH(DOPMaIUIO, B TOM YHCIIE:

* CHCTEMaTU3UPOBATh, COMOCTABIATh, AHAIN3UPOBATh, 0000MIATE M HMHTEPIPETHPOBATH HH(OPMAIHIO,
COJIEPKALIYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBIJICNIATh TJIABHYIO M M30BITOYHYIO MH()OPMAINIO, BBIMOITHITH CMBICIIOBOE CBEPTHIBAHUE BBHIICICHHBIX
(dakToOB, MBICIICH; MPEACTABIATh, HHPOPMAIIMIO B CKATOM CIOBEeCHOU (hopme (B BUJE IJIaHA WIIM TE3UCOB) H
B HArJISIIHO-CUMBOJIMYECKON (opme (B Buae Tabiuil, rpadMyecKuX CXeM M Auarpamm, KapT MOHATUNA —
KOHIIETITYQJIbHBIX JUarpaMM, OTIOPHBIX KOHCTIEKTOB);

¢ 3aI10JIHATDb U JOIIOJJIHATD Ta6J'II/II_IBI, CXEMbI, JUarpaMmbl, TCKCTHI.
PerJIﬂTI/IBHbIe:

e  ONpENENATh LIETb ACITEILHOCTH Ha YPOKE C TIOMOIIBIO YUUTENS U CAMOCTOSITENILHO;

e  YYHTHCS COBMECTHO C YUUTEIIEM OOHAPYXHUBATh U (POPMYITHPOBATH YICOHYIO TTPOOIIEMY;

e  YYHUTBHCA IJIAHUPOBATH YUEOHYIO AEATEILHOCTh HA YPOKE;

e BBICKa3bIBaTh CBOIO BEPCHIO, MBITATHCS MpeAiaraTh crocod e€ mpoBepKH (Ha OCHOBE MPOIYKTUBHBIX
3aJaHull B yueOHUKeE);

e paboTas Mo MPEJI0KEHHOMY TUIaHY, UCIIOJIb30BaTh HEOOXOAMMBIE CpecTBa (YUeOHUK, KOMITBIOTEP
¥ UHCTPYMEHTHI);

e  OMNpPEIENATh YCIEIHOCTh BBITIOJHEHUS CBOETO 3aJJaHUsI B TUAJIOTE C YUUTEIIEM.

CpenctBoM (hopMuUpOBaHUS PETYIATUBHBIX JCHUCTBUHN CITy>KaT TEXHOJIOTHS TPOOJIEMHOTO JUajora Ha dTare
M3y4YEHUs] HOBOTO MaTepuajia M TEXHOJIOTHS OIICHUBAaHUSA O0Opa30BaTENbHBIX JIOCTHKEHHUH (y4eOHBIX
YCIIEXOB).

Ilo3HaBaTeJbLHBIE:

e OpPHEHTHPOBATHCS B CBOCH CHCTEME 3HAHWIL: OHUMATh, YTO HYXHA JIOTIOJHUTENbHAs HH(pOpMaIus
(3HaHUsA) JUIs pereHus yueOHO 3a/1aun B OJIUH 111ar;

e JIeNaTh MpeIBAPUTENbHBIN 0TOOP HCTOYHUKOB MH(OPMALIUHU JJIs pelieHus: yaeOHOH 3a1auu;

e J00BIBaTh HOBBIE 3HAHMS: HAXOJUTh HEOOXOMUMYIO HMH(poOpManuio, Kak B y4yeOHUKE, TaK U B
MPEJIOKEHHBIX YUUTEIEM CIIOBApsX, CIIPAaBOYHUKAX U MHTEpHET-pecypcax;

e J100bIBaTh HOBbIE 3HAHMA: U3BJIEKATh MH(YOPMAIIHMIO, MPEACTABICHHYI0 B pa3HbIX (popmax (TeKcT,
TabIMIa, cXeMa, WILTIOCTpALHs U Ip.);

e MepepabaThiBaTh MOJYUYEHHYIO HHPOPMAIMIO: HAOII01aTh U JIeJaTh CAMOCTOSATEIbHBIE BHIBOIBL.

CpenctBoM (OpMHUpPOBaHMS MO3HABATENBHBIX JEHCTBUH CIY)KUT Y4eOHBIH Marepuan M 3ajaHus
yueOHHUKa, 00eCceunBaloIIre IePBYIO JIMHHUIO PA3BUTUS — YMEHUE OOBSICHATH MHUP.

KommyHnkaTuBHbIe:

e JIOHOCUTH CBOIO MO3UIUIO 10 APYrHX: 0GOPMISTH CBOIO MBIC/Ib B YCTHOM M NMHCHMEHHOM peud (Ha
YPOBHE MPEIOKESHUS U HEOOIIBIIIOTO TEKCTA);



e CIyulaTh ¥ MOHUMATh pedb IPYIHX;

e  BBIPA3UTEIBHO YUTATh U NEPECKA3BIBATH TEKCT;

e BCTynaTh B Oecely Ha YPOKE U B KHU3HU;

e COBMECTHO JJOTOBApUBATHCS O MpaBUiIax OOIICHHS U MTOBEJACHUS B IIIKOJIC U CIIEAOBATh UM;
e  YYUTHCS BBIIOJHATH PA3IMYHBIC POJIH B rpymne (Juaepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM hopMHUpPOBaHNS KOMMYHHKATUBHBIX AEHCTBHUH CIIY)KaT TEXHOJIOTHS MPOOJIEMHOTO TUaiora
(moOy>xIaromuii ¥ MOIBOIAIIMNA AUATIOT), TEXHOIOTUS IPOAYKTHBHOTO YTEHHSI U OPTaHU3aIus paboThl B
MaJIbIX TPYIIIAX.

3) Hpe}IMeTHbIe pe3yJbTaThbl OCBOCHUA OCHOBHOI1 OﬁpaSOBaTeJILHOﬁ MporpaMmal

e Bilagenue mMareMaTHn4eCKUMU NOHATUSAMU;

o Brnanenne oCHOBHBIMU MaTeMaTHYECKMMH YMEHUSMH (COCTABIIATH (POPMYJIBI M IPOBOAUTH 110 HUM
BBIYMCIICHHS], pelIaTh TEKCTOBBIC 3a1a4M, UCII0JIb30BAHUE METOJA KOOPAUHAT Ha IJIOCKOCTH IS
pelIeHus 3a/1a4; BEIYUCIIATH T€OMETPUUYECKIE BETHUNHBI, IPIMEHSATh H3yYCHHBIE CBOWCTBA (PUTYp H
OTHOILEHUH MEXy HUMH; N300pakaTh IJIOCKHUE U IPOCTPAHCTBEHHbIE T€OMETPHUECKUE (PUTYPBI U
UX KOHQHUTYpaIuy, YATaTh TEOMETPHUUECKUE YEPTEKH);

o IIpumenenue npuoOpeTEHHBIX 3HAHUI U YMEHUH Ul pelIeHUs IPAKTUYECKUX 3a/1a4.



3. Yu4eOHO - TeMAaTHYECKHI IJIaH

Nen/m | Tema (610Ka) KonunuecTBo yacos
1 Hepasenctpa 18
2 Bekropsr 8
3 KBanparnunas GyHkus 19
4 Metoa KoopAHHAT 10
5 YpaBHEHUS U CUCTEMbl YpaBHCHHUI 26
6 CooTHoOIIEHUS MEX1y CTOPOHAMU U YIJIaMu 11
TpeyroyibHuKa. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB.
7 Apudmerrdeckas 1 TeOMETPUIECKas TPOTPECCUU 18
8 JlmnHa OKPYKHOCTH | IJIOMIAJh KPyTa. 12
9 CraTtucTHKa U BEPOSITHOCTD 9
10 JIBvOKeHUS 8
11 HavanpHblie CBEICHHS M3 CTEPEOMETPUH 8
12 006 akcmoMax IUTAHUMETPHUH 2
13 [ToBTOpenue 9+12

Hroro: 170 yacos




4. ConepxxaHue y4eOHOro mpeamMera
I'eomerpus.

e Bekrtopsbl

Onpez[eﬂeHI/Ie BCKTOpa, HA4YaJ10, KOHCII, Hy.]'I@BOfI BCKTOP, JJIMHA BEKTOPA, KOJINIMHCAPHBIC,
COHaIIpaBJICHHBIC, ITPOTHUBOIIOJIOXXHO HAITPABJIICHHBIC, PABHBIC BEKTOPLI. OOo3Hauenue u 1/1306pa>1<eHI/Ie
BCKTOPOB. OTKJIaI[bIBaHI/IC BCKTOpA OT JIaHHOM TOYKH.

CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. 3aKOHBI CJI0KEHUS, ONPEAEICHUE CYMMBI, IPABUIIO TPEYTOJIbHUKA,
npaBuiio napaienorpamma. Ilocrpoenue BekTopa, paBHOIO CyMMe IBYX BEKTOPOB, UCIIOJIb3Ysl IIpaBuiia
TPEYrojbHHUKa, MapajielorpaMMa, MHOIOyrosibHUKa. [IoHATHE pa3HOCTH IBYX BEKTOPOB,
IPOTUBOIOJIOXKHBIX BEKTOPOB.

OHpeI[eJ'ICHI/IC YMHOKC€HHA BEKTOpA Ha YHUCJIO, CBOMCTBA. HpI/IMeHeHI/Ie BCKTOPOB K PCIICHUIO 3a/1a4.
TCOPECMBI O CpCZIHGfI JIMHUU TpalCruu U aJIrTOPUTM pCHICHUA 3a1a4 ¢ IPUMCHCHUEM 3TOH TCOPCMBI.

OcHoBHas OECJIb — HAYUYUTh y4allluXCA BBIIIOJIHATH I[GﬁCTBHH Haa BEKTOpaMHU KaK HallpaBJICHHBIMHA
OTPE3KaMHU, YTO BAXKHO AJIA IPUMCHCHUA BEKTOPOB B (1)I/ISI/IKC; IMO3HAKOMHUTH € UCITIOJIb30BAHUEM BEKTOPOB
IIpHu pCHICHHUU I'COMCTPUICCKUX 3aaa4.

e Meroa KoopauHar.

Jlemma o KOJUTMHEAPHBIX BEKTOpax. Teopema o pas3noKeHUU BEKTOpa IO ABYM JaHHBIM
HEKOJUIMHEAPHBIM BeKTOpaMm. [IoHsATHE KOOpIMHAT BEKTOPA, KOOPJIUHAT CYMMBbI M pPa3HOCTH
BEKTOPOB, IPOU3BEACHUS BEKTOPA HA ynci0. DopMysel KOOpIUHAT BEKTOPA Yepe3 KOOPAUHATHI €T0
KOHI[A ¥ Hayaja, KOOpJAHHAT CEPEANHBI OTPE3Ka, IJIMHBI BEKTOPA U PACCTOSHUS MEXIY IBYMS
TOYKaMH. Y paBHEHHE OKPYKHOCTHU U MpsiMoil. M300pakeHne OKpy>KHOCTH U MPSIMOM, 3aJaHHBIX
YpaBHEHUSMH, IPOCTEHUIINE 33/1a4M B KOOPAHMHATAX.

e CooTHOLIEHHS MEKIY CTOPOHAMM M YIJIaMHU TpeyrojibHuKa. CKajisipHoe Npou3BeieHne
BEKTOPOB.

Ornpezenenne cuHyca, KocuHyca u TanreHca yriaoB ot 0° 1o 180°, hopmyIbl 1151 BEIUUCTIEHUS
KOOPJIMHAT TOYKH, OCHOBHOE TPUTOHOMETPUUECKOE TOX1€CTBO. DOpMysia OCHOBHOT'O
TPUTOHOMETPUIECKOTO TOXKECTBA, pocTelne Gopmyisl mpuseneHus. opmyna miomain
TpeyroiabHuKa. TeopeMbl CHHYCOB U KOCHHYCOB. MeTObI TPOBEICHHS H3MEPUTEIHHBIX padoT.
Teopema 0 cKalsIpHOM MPOU3BEIECHUH JIBYX BEKTOPOB U €€ CIIEACTBHUSI.

OcHOBHas 11e7Ib — pa3BUTh YMEHHE YYaIIMXCs IPUMEHITh TPUTOHOMETPUYECKHN armapar nIpu
PELICHUU T€OMETPUYECKUX 3a1ad.

e JliMHA OKPYKHOCTH U IUIOWIA/Ib KPYTa.

Omnpenenenue NpaBMIbHOIO MHOTOYTOJIbHHUKA, OpMyJIa JIJIsl BBIYUCIIEHUS yTiia MPaBUIbHOTO 71 -
yroiabHUKa. TeopeMbl 00 OKPYKHOCTSAX: ONMUCAHHOM OKOJIO MPAaBUIBHOTO MHOTOYTOJIbHUKA U
BIINCAHHOW B ITPaBUWJIBHBIN MHOTOYTOJIbHUK. PDOPMYJIBI UIsl BBIYMCIICHUS IUIOIIAIN IIPABHIIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U Panyca BIIMCAHHON OKPYXHOCTH. DOPMYJIbI IIIMHBI OKPYKHOCTH



U JUTUHBI TYyTH OKpY>KHOCTU. DPOpMYJIbI IIJIOIAAHN Kpyra U KpyroBoro cexkropa. OcHosHas yenp —
paCIIMPUTH 3HAHUE YYAITUXCS O MHOTOYT'OJIbHUKAX; PACCMOTPETh MOHSTHS IJTUHBI OKPYKHOCTU U
TIoHIan Kpyra v (popMyJibl U UX BBIYMCICHUSI.

o JIBH:KEHMSI.

[TonsiTne oTOOpa)keHMS TUIOCKOCTH Ha ceOs 1 aBrkeHus. CBOWMCTBA IBM)KCHHH, OCEBON U
HeHTpanbHOM cuMMeTpuu. [ToHsTHEe napaensHoro nepenoca. OCHOBHBIE 3TAIbl JJOKA3aTeIbCTBA,
YTO MapajuieIbHbIN NEPEHOC eCTh ABMKEeHUE. [loHsITHE MOBOpPOTA. TOKA3aTEeIbCTBO TOTO, YTO
MOBOPOT €CTh JABUKCHUE.

Ocnosnas yenb — IMO3HAKOMUTE YUalllUXCs C IIOHATHEM ABUXKCHUA U €TI0 CBOI\/'ICTBaMI/I, C
OCHOBHBIMH BUJaMH ﬂBH)KGHHﬁ, CO B3aMMOOTHOIICHUSIMHU HAJIOXKCHUHN U I[BH)KGHI/Iﬁ.

e HavanabHble cBeleHHS U3 CcrepeoMeTpuu.

MHororpaHHuK, Npu3Ma, napaieienurnes, 00beM Teia, CBOICTBA NPSIMOYTOJIbHOTO
napajuienenunena, nupamuaa. Hununap, konyc, cdepa u map.

OcHoBHasl IETh - 1aTh HAYAJIBHOE TPECTABICHUE O TEJIAX M MIOBEPXHOCTSIX B IPOCTPAHCTBE;
MI03HAKOMUTb YUYAIIUXCS C OCHOBHBIMH (DOpPMYyJIaMHU IS BBIYUCIICHUS TIJIOIIA/ICH MOBEPXHOCTEH U
00BEMOB TeJl.

e 00 akcuomax mJIAHMMeETPHUH.

O3HaKOMJIEHHE C CUCTEMOM aKCHOM, MOJIOKEHHBIX B OCHOBY M3yU€HUS Kypca F€OMETPHUH.
[IpencraBienne 06 OCHOBHBIX 3Tanax Pa3BUTUS T€OMETPHH.

o IloBTOpenue. Pemenne 3aaauy.

Havanbhble reomerpuueckue ceenenus. [lapannensusie npsMbie. OKpyKHOCTb. TpeyronbHUKY.
YerslpexyroabHUKU. MHOroyrojisHuku. Bektopsl. Meton koopauHar. JIBuKeHHE.

Auredpa

1. HepaBeHncrBa

JlelicTBUTENbHbIE Ynciia Kak OECKOHEUHbIE ecATUYHbIE 1poOu. YUncioBble HEpaBEHCTBA U
UX cBoMcTBa. J[0Ka3aTeabCTBO YMCIOBBIX M alredpanyeckux HepaBeHCTB. JIMHeWHbIe HepaBEHCTBA C
OJIHOW MepeMeHHON U UX cUCTeMbl. TOUHOCTh MPUOIMIKEHUSI, OTHOCUTENbHASA TOUHOCTD.

OcHoBHasi  peJib — IO3HAKOMMTH YYaIIMXCS CO CBOMCTBAMM YHMCIIOBBIX HEPABEHCTB M UX
NpUMEHEHHEM K pEeHIeHUI0 3aJad (CpaBHEHHME M OLIEHKa 3HAY€HMM BBIpAKEHUM, 0Ka3aTelIbCTBO
HEPaBEHCTB U JIp.); BbIpabOTaTh yMEHHE pelllaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOM NMEepeMEeHHOW U HX
CHCTEMBI.

N3ydeHue TemMbl HaunHaAeTCsl ¢ OOOOLICHUS M CHUCTEMAaTHU3allMd 3HAHUU O JEeHCTBUTENbHBIX
YHClIaX, IOBTOPEHUsS M3BECTHBIX YyYalIUMCS TEPMHHOB: HAaTypaJbHbIE, I€Jble, PpPALMOHAJIbHBIE,
JEUCTBUTEIIBHBIE YHUCIA — M PACCMOTPEHUs OTHOLICHUM MEXIY COOTBETCTBYIOLIUMHU YMCIOBBIMU
MHOKECTBaMHU.

CBolicTBa 4YHCIIOBBIX HEPABEHCTB WJUIIOCTPUPYIOTCS T'€OMETPUYECKM U IOJITBEPKIAIOTCSA
YUCIIOBBIMU NpUMepamMu. PaccMOTpeHHe BOIpoca O PEIICHWM JWHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM  CONPOBOXKAACTCA BBEJCHUEM IIOHATHUN pPABHOCUIIBHBIX YPaBHEHUH U HEPaBEHCTB,
bopMynHpYyIOTCS CBOWCTBA PaBHOCWJIBHOCTH ypaBHEHHH M HepaBeHCTB. [IpmoOpereHHble yyanumucs
YMEHHS IOIYy4YarOT pPa3BUTHE IIPU DPEIICHUU CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.
PaccmarpuBaercsd BOIpPOC O JOKA3aTENbCTBE HEPABCHCTB. YUalIMECs 3HAKOMATCA C HEKOTOPBIMHU



IpUeMaMH JI0Ka3aTelbCTBA HEPABEHCTB; CHUCTEMA YNPAXKHEHUHW CONEPKUT 3HAUUTEIBHOE YMCIO
3aJlaHU Ha IPUMEHEHHE armnapara HepaBeHCTB.

2. Ksaaparuunasi pyHKIus

®ynkiusa y = ax? + bx + ¢ u ee rpaguk. CBoicTBa KBafpaTUYHON (YHKIIMH: BO3PACTAHHE H
yObIBaHME, COXpAaHEHME 3HaKa Ha IPOMEXYTKe, HauOonbllee (HauUMeEHbllee) 3HaueHue. PemieHue
HEPABEHCTB BTOPOU CTEMEHU C OJJHON MEPEMEHHOM.

OcHoBHast HeJlb — II03HAKOMUTh Y4YalIUXCS C KBAagpaTU4YHOM (yHKIMEH Kak c
MaTeMaTU4YECKON MOJEIBI0, ONMCBHIBAIOIIEH MHOTHE 3aBUCUMOCTH MEXKIY DPEaIbHBIMHU BEIWYMHAMU;
HAy4UTh CTPOUTh I'papuK KBaJpaTUYHOW QYHKLHUU M YUTATh 11O rpaduKy €€ CBOUCTB cHOPMUPOBATh
yMEHHUE MCTOJb30BaTh rpaduuecKkue MpeCTaBlIeH sl pelIeHUs] KBaIpaTHBIX HEP aBEHCTB.

W3yuenue TeMbl HauMHAETCsA ¢ OOIIEro 3HAKOMCTBA ¢ GyHkumei y =ax® + bx + ¢;
paccMaTpUBaIOTCS TOTOBBIE TpaUKH KBaJAPaTUYHBIX (YHKIMA W aHATU3UPYIOTCS HMX OCOOEHHOCTH
(HaIMuue OCH CUMMETPUHM, BEPIUMHBI, HAIIPaBJIEHWE BETBEH, PacoJIO)KEHHE MO OTHOUICHHIO K OCH X),
IpU ATOM aKTUBHU3UPYIOTCS OOLIMe CBEIEHUSA O (PYHKIUAX, U3BECTHbIE y4allMMCs M3 Kypca 8 Kiacca;
yJalyecs: yyaTcs CTpOMUTh Mapaloily IO TOYKaM ¢ OMOpod Ha ee cuMmMmerpuro. [lanee ciemyer Goiee
JeTaJbHOE HM3y4YCHHWE CBOWMCTB KBAaAPAaTUYHOW (YyHKIMH, OCOOCHHOCTEH ee rpaduka W MPHEMOB €ro
HOCTpOeHUs. B cBsi3M ¢ 3TUM paccMaTpuBaeTcs NepeHOC BOIb OCel KOOPIUHAT MTPOU3BOJIBHBIX IPa(hUKOB.
LleHTpalbHBIM MOMEHTOM TEMBI SIBISETCS JOKa3aTeNbCTBO TOTO, 4TO rpaduk 000 KBaIpaTUIHON
dynkimu y = ax? + bx + ¢ MokeT OBbITH MOJyYeH C MOMOIIBIO CIBHIOB BJOJNb KOOPAMHATHBIX OCEi
napaboisl y = ax’. Teneps yuamuecs mo kod(QUIHEHTaM KBaJPATHOTO TpexulaeHa ax’ + bx+ ¢ MOryT
IPEeJCTaBUTh OOLIUI BUJT COOTBETCTBYIOIIEH 11apaboIbl U BHIYMCIUTh KOOPAUHATHI €€ BEPIIUHBI.

B cucreme ynpakHEHUN 3HAYUTEIBHOE MECTO JOJDKHO OTBOJAUTHCA 3ajadaM MPHUKIATHOIO
XapakTepa, KOTOpbIe PEIIaloTCs C ONOPOH Ha rpaduuecKue MpeICcTaBICHHUS.

3. YpaBHeHHUS U CHCTeMbl YPABHEHHIi

PanuonanbpHble  BbIpakeHHA. JlOoycTUMBIE 3HA4YEHHUS IIEPEMEHHBIX, BXOIAIIUX B
anredpandeckrue BbIpaxxeHUs. TOXKJECTBO, JOKa3aTEIbCTBO TOXAECTB. PelieHue menbix U JpOOHBIX
YpaBHEHUN C OJHOM IniepeMeHHOH. lIpumepsl pelieHuss HENMHEHHBIX CUCTEM YPAaBHEHHUM C JOByMs
nepeMeHHbIMH. Pemienne TekcToBbIX 3anad. ['paduueckas uHTEpHpeTauus pelIeHUs YpPaBHEHHH U
CHUCTEM ypaBHEHUHU.

OcHoBHas HeJb — CHCTEMAaTU3UpPOBAaTh CBEACHUS O pPAlMOHAIBHBIX BBIPAXKEHUSIX U
YPaBHEHUAX; II03HAKOMUTH YYalllUXCd C HEKOTOPBIMM IPUEMaMU pELIEHHUS YPaBHEHUN BBICIIHUX
cTeneHei, oOy4uTh peUIeHHI0 APOOHBIX ypaBHEHMI, pa3BUTh yMEHHE pellaTh CUCTEMbl HEIMHEUHBIX
YPaBHEHUN C JBYMs IIEPEMEHHBIMHM, a TaK)KE€ TEKCTOBBIC 3aJadyd; II03HAKOMHUTb C IPUMEHEHHUEM
rpaduKoB JUIsl MCCIIEOBAaHUS U PEIICHHS] CUCTEM YpPaBHEHMH C JIByMsl NEpEMEHHBIMU U YpaBHEHUH ¢
OJIHOM NTEPEMEHHOM.

B nanHOW Teme cHCTEMaTHU3UPYIOTCS, O000OMIAIOTCS M Pa3BUBAIOTCS TEOPETUUYECKHE
IIPEJCTABJICHUS U IPAKTUYECKUE YMEHHUs Y4YallUXCS, CBA3aHHBIE C PALMOHAIBHBIMU BBIPAKCHUAMMU,
YpPaBHEHHUSIMH, CHUCTEMaMH YpaBHEHHW. YTOYHSETCA H3BECTHOE W3 Kypca 7 Kjacca IIOHATHE
TOXIECTBEHHOTO PAaBEHCTBA JABYX DPAlMOHAJIBHBIX BBIPAXEHUM; €ro COJAEP:KAHUE PACKPBIBACTCS C JBYX
MO3UIINIA — aredpandeckoil u QyHKIIMOHATBHOW. BBOIUTCS MOHATHE TOXKAECTBA, OOCYKIAIOTCS TTPUEMBI
JI0Ka3aTeJIbCTBA TOXKAECTB.

3HAYUTEIBHOE MECTO B TEME OTBOJMUTCS PEUICHWIO YPaBHEHUM C OJHOW IEPEMEHHOM.
CucreMaTH3UpPYIOTCS W YIAyONSIOT 3HAHUSA, YYalIUXCs O IEJbIX YPAaBHEHUSX, OCHOBHOE BHUMAaHHE
YACISIETCS. PEUIEHUI0 YPaBHEHUM TPEThEW M YETBEPTOM CTENEHU YK€ 3HAKOMBIMHU y4JalIUMCS ITPUEMaMHU
— PAas3J0KEHHEM Ha MHOXWTEIU U BBEIACHUEM HOBOHM IepeMeHHON. IIpomoipkaercs peumieHue cucreM
YPaBHEHUH, B TOM YHUCJIE PACCMAaTPUBAIOTCA CUCTEMBI, B KOTOPBIX OJTHO ypaBHEHUE MEPBOH, a APyroe —
BTOPOU CTEIEHH, U IPUMEPHI O0JIee CIIOKHBIX CUCTEM.



B 3akmrouenune npoBoauTcs TpaduuecKoe MCCIeIOBaHNE YPaBHEHHM C OJHON MEPEeMEHHOM.
BooOmie rpaduueckass uHTeprnpeTanus anredOpandyecKux BBIPaKCHUN, YPAaBHEHUH M CHUCTEM JOJDKHA
IIMPOKO HCIIOIB30BATHCA NPU U3JI0KEHUH MaTepraja BCEH TEMBI.

4. Apudmernuyeckasi U reoMeTpUUYecKasi MPOrpeccuu

Apudmernueckas U reoMmerpuueckas nporpeccur. @opmyisl N — rouwieHa U CyMMbl NUIEHOB
apru(MeTH4eCKOl 1 reoMeTpudecKor mporpeccuii. IIpocTeie U CI0KHBIE MPOIEHTHI.

OcHoBHast  meJb  —  PAaCIIMPUTh  NPEACTABICHUSA,  ydalluXxcd O  YHMCIOBBIX
MOCJIEIOBATEIBHOCTAX; U3YUYUTh CBOMCTBA apu()METHUUECKON U reOMETPUYECKON MPOTPECCHil; pa3BHUThH
yYMEHHE pellaTh 3aJa4d Ha IPOLICHTHI.

B nanHo# Teme BBOAATCS HEOOXOAMMBIE TEPMUHBI U CUMBOJIMKA, B PE3YJIbTaTe YEro CO3aeTCs
CoJlep)KaTeNbHass OCHOBA JJIA OCO3HAHHOI'O M3Y4YEHHUS YHCIOBBIX IIOCIEI0BATEIbHOCTEH, KOTOPBIC
HEOJHOKPAaTHO BCTPEYANIUCHh B MPEIBIIYIIUX TeMax Kypca. BBeneHue moHsTHI apudMeTnyeckod u
reOMETPUYECKON IIPOrPECCUM ClIeAyeT OCYLIECTBIATh HA OCHOBE PACCMOTPEHMS NPUMEPOB U3 PEAIBHON
KN3HU. Ha KOHKpETHBIX: NIpHUMepax BBOIATCS IOHATHS IIPOCTBIX M CIIOKHBIX IIPOLEHTOB, KOTOPBIE
HO3BOJIIOT PACCMOTPETh 0O0JIBIIOE YUCIIO IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

5. CrarucruyecKue HccjaeI0BaHNA

['eHepanbHass COBOKYHNHOCTb U BblOOpka. PanxupoBanue naHHbIX. Ilomuron wactor.
WNurepBanbublil psia. ['ucrorpamMma. Beibopounas nucnepcusi, cpeiHee KBaApaTUHYHOE OTKJIOHEHHUE.

OcHoBHasi mHelb — CHOPMHUPOBATH INPEACTABICHUE O CTATUCTHMYECKUX HCCIIEJOBAHUSAX,
00paboTKe JaHHBIX U UHTEPIIPETALIMU PE3YIIbTaTOB.

B nanHoil TeMe npezcTaBieH 3aBepUIaOIUi pparMeHT BEpOATHOCTHO-CTAaTUCTUYECKOHM JINHUU
Kypca. B Hell paccmaTpuBaroTCs IOCTYNHBIE YYallMMCS IIPUMEPHl KOMIUIEKCHBIX CTaTUCTHYECKUX
UCCJIEIOBAHUM, B KOTOPBIX HCIIONB3YIOTCS IOJYyYEHHBIE paHEe 3HAHUSA O CIy4YalHBIX 3KCIEPUMEHTAaX,
croco0ax MpeaCTaBIeHUs JaHHBIX U CTATUCTUYECKUX XapaKTepUCTUKAX.



5. Kaﬂenuapno-TeMaaneCKoe IJIAHUPOBAHUEC

ABTOpCKas IIporpaMma 1o MareMaruke paccunrada Ha 170 gacos

(34 yueOHbIC HENETN)
Ne |Cnen JInarHocTuKa Hara
Tema ypoka
ypoka ILUIAH \ (pakr
I'naBa 1. HepaBencrna (18 yacos)
a HO>KECTBA YHCell
1 M
5 a JlelicTBUTENIbHBIC YHCIIa KAK
OEeCKOHEUYHBIE JECITUUHBIE TPOOH
3 a JlelicTBUTENIbHBIEC YHCIIA HA
KOOPJIMHATHOU MIPSAMOI
4 a | OOmue cBOICTBa HEPABEHCTB
5 a [TpakTHyeckoe mpUMeHeHne OOIINX
CBOMCTB HEPAaBEHCTB
6 a JIvHeitHbIe HEpaBEHCTBA C OHOM
MIEPEMEHHOMN
7 a | OObsICHEHHE HEPABEHCTB
8 a | Pemenue nuHEHBIX HEPAaBEHCTB
9 a | Bxognasi koHTpoOJIbHas1 padoTa Bxonnas k/p
Pemenue 3agau ¢ HepaBeHCTBaMH
10 a | [IpoBepounas pabora «Pemenne
JIMHENHBIX HEPABEHCTBY
11 a | YncnoBble IPOMEKYTKH
12 a Pemenue cucreM TMHEHHBIX
HEPaBEHCTB
13 a Pemenue nBOMHBIX HEPABEHCTB U
3a1a4
14 a Jloka3arenbCTBO CBOKCTB
HEPaBEHCTB
15 a | CpaBHeHuE BBIpa)KEHUN
16 a Jloka3arenbCTBO CBOKCTB
HEPaBEHCTB
OTtHocHTENbHASI TOYHOCTD
17 a npubmkenus. Haxoxnenue
OTHOCHUTENIBHOM TOYHOCTH
npUOIKEHUS
18 a KonTpouabsnas padora Nel Temarnyeckas

«HepaBencTBa)

KOHTpPOJIbHAs paboTa




I'naBa 9. Bexropsl (8 yacoB)

19

[TonsiTue BekTOpa

20

OTKJIa,[[BIBaHI/IC BCKTOpa OT JTaHHOM

TOYKHN




21

Cymma BEKTOPOB

22 Bbluntanue BEKTOpoOB

23 Pemenue 3anau «Cnoxxenue u
BBIYUTAHUE BEKTOPOBY»

24 YMHOXEHHE BEKTOpa Ha YHCIIO

o5 [TprMeHeHHnEe BEKTOPOB K PELICHUIO
3a1a4

26 CpenHsist TUHUS Tpaneun

I'nmasa 10. Meron koopaunat (10 yacoB)

97 PaznoxeHue BekTopa 1o J8yM
HEKOJUIMHEAPHBIM BEKTOpaM

28 Koopaunatel BekTopa

29 [Ipocreiimue 3a1aun B KOOPAMHATAX

30 Pewenne npocrenmmx 3anad
METO0M KOOpIUHAT

31 Pemnienue 3a1a4 METOJOM KOOPAWHAT

32 YpaBHEHHE OKPYKHOCTHU

33 YpaBHeHUe MpsIMOi

34 Pewenue 3anau «YpanHeHI/Ie
OKPY>KHOCTH H IIPSIMOIN»

35 Pemenue 3amaq mo reme «Meron
KOOP/AMHAT

36 KonTpoubnas padora Ne 1 «Meton | TemaTnueckas
KOOPAUHAT» KOHTpOJIbHast paboTa

I'naBa 2. Kpaaparuunas ¢pynkuus (19 yacos)

37 Yrenue rpaduka KBaapaTHUHON
byHKUINM

38 [TocTpoenue rpaduka KBapaTUIHON
byHKIUN

39 HccnenoBanue rpaguka
KBaJIpaTUYHON QyHKIIMU

40 Hynu dbynkiun

41 I'paduk GyHKINHK ¥ = ax?

42 CaoiicTa QyHKIMH ) = ax?

43 Cnsur rpaduka GyHKIHH y = ax?
BJIOJIb OCH OpJIHAT

44 Cnsur rpaduka GyHKIHH y = ax?
BJI0JIb OCH a0CLIUCC

45 Cnsur rpaduka GyHKIHH y = ax?
BJI0JIb 00€UX OCeH KOOpJIMHAT
[Toctpoenue rpadpukoB QPyHKINH ¥ =

46 ax? co cIBUTaMU BIIOJb
KOOPJIMHATHBIX Ocei
[TpoBepounas paborta «Casur

47 rpaduka QYHKIHHT y = ax? BAOIb
0CEeH KOOPJMHATY

48 I'paduk GyHKINN y = ax’ + 6x + ¢

49 HOCTp;)CHI/IC rpaduka QyHKIUU
y=ax" +ex tc

50 I/Iccnegz:[OBaHHe rpaduka GyHKIUU
y=ax" +tex tc

51 [IpoBepounas pabota «I padux
byHKIINN Y = ax? + ex + c»

52 KBaznpaTHble HEpaBEHCTBA




53 a Hymu dyskumnm y = ax® + ex + ¢
54 a Pemenne 3anau «KBanpatuunas
GYHKIHS
55 a KonTpoasnas padora Ne 2 TemaTnueckas
«KBagparuunas gyHkuus» KOHTpOJIbHAs paboTa
I'naBa 11. CooTHOLIEHHE MeKIAY CTOPOHAMU M yIJIaMHU TpeyroJbHuka. CkajsipHoe
npousBeieHue BeKTopoB (11 yacos)
56 r CuHyc, KOCHHYC, TAHT€HC yTJjia
57 . OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJ1eCTBO. DOPMYIIBI IPUBEACHUS
58 - DopMyIIbl 11 BEIYUCIICHUS
KOOPJMHAT TOUKH
59 r Teopema 0 TUIOMAAN TPEYTOIbHUKA
60 r TeopeMbl CHHYCOB U KOCHHYCOB
61 r Pemenue TpeyroibHUKOB
62 r M3meputenbHbie paboThI
63 r CkasisipHO€ NMPOU3BEICHNE BEKTOPOB
64 . CkansipHO€ ITpOU3BEICHUE B
KOOpJMHATAX
Pemenne 3amau «CooTHOIIEHUS
65 - MEXJly CTOPOHAMH U YTIIaMu
TpeyroibHuka. CkanspHoe
MIPOU3BEICHNE BEKTOPOB)
KontpoabsHnasi padora Ne 2
«CooTHOIIIEHUSI MEKIY CTOPOHAMU
66 r U yriiaMu Tpeyronbﬂu);ca. P Temaririeckas
KOHTpOJIbHas paboTa
CxaJjsipHOe Ipou3BeleHue
BEKTOPOB»
I'maBa 3. YpaBHeHusi M CHCTeMbI ypaBHeHHil (26 yacoB)
67 a PannoHanbHbIe BhIpaXKeHUs
68 a Hpeo6pa30vBaHHe parMoHaTBHBIX
BBIpKEHUI
69 a Jloka3aTebCTBO TOXKICCTB
70 a Brinonuenue nencreui ¢
paMOHATEHBIMU BBIPAKCHUSIMA
71 a I{enbie ypaBHEHNUS
12 a Pelenue nensix ypaBHeHUI
73 a JpoOHbIe ypaBHEHHUs
74 a Pemenue 1poOHBIX ypaBHEHUH
75 HroroBasi koHTpo.IbHAsI padoTa 3a
1 moayroaue.
76 N Haxoxnenue kopHeit 1poOdHOro
ypaBHEHHS
77 a CocraBnenue ManMaTqucxoﬁ
MOJIENTN TEKCTOBOMW 3a7auu
78 a Pemenue 3amau
79 N [TpoBepounas paboTa Mo PEemICHHUIO
3a1a4
80 a Penrenue ypaBHeHMA
81 a CucTteMbl ypaBHEHHH € IByMS
epEeMEHHbIMU
82 a Fpaqmqeczme pelIeHre CUCTEMBbI
ypaBHEHUU




Pemienue cucrem ypaBHEHHM

83 a
pa3HBIMH CITIOCOOaAMU
84 a HpOBequE{aﬂ pabota «CucTemsI TpoBepounas pabota
ypaBHEHHI»
85 a CocraBieHne CUCTEMbI ypaBHEHUI
10 YCIIOBUIO 33J1a4H
86 a Pemenune 3a71a1 € OMOLLBIO CHCTEM
ypaBHEHUH
87- [lepeceuenue rpaukoB pazIHUHBIX
88 4 byHKIMHA
89- .
90 a Pemenue 3a1a4 u cucteM ypaBHEHHIA
KonTtponpHas padora Ne3
91 a «PannoHanbHbIe BRIPAXKEHHUS. Temariieckas
KOHTpOJbHas paboTa
YpaBHEHUS»
92 a Kontposnbnas padora No4 Temaruueckas
«CHcTeMbl ypaBHEHHUN KOHTpOJIbHas paboTa
I'naBa 12. JlnuHa OKPYKHOCTH H IJIOIIAAb Kpyra (12 yacos)
93 r [TpaBHIIbHBII MHOTOYTOJIBHUK
OKpy’KHOCTb, OIIMCAHHAS OKOJIO
94 . MPaBUIILHOTO MHOTOYTObHUKA 1
BITMCAHHAs B TIPABUIIbHBIN
MHOTOYTOJIbHUK
DopMyIIBI [T BEIYUCIICHUS
95 . IUIOMIA/IA TPABUIILHOTO
MHOT'OYI'OJIbHUKA, €r0 CTOPOHBI U
paanyca BIMCAHHON OKPY>KHOCTH
9% . Pewenne 3anad o reme
«IpaBuyIbHBIM MHOTOYTOJIBHUK
97 r JlnHa OKpyXHOCTH
98 . Pemenue 3anau «/Innna
OKPYKHOCTH»
99 - JlnHa OKpYKHOCTH | TLIOIIAIb
Kpyra
100 . [Imomane kpyra u KpyroBoro
CEKTopa
101 . Pemenue 3anau «Ilnomans kpyra u
KpYTOBOT'O CEKTOPA»
102 r Pemerne sanay «/lnmxa [IpoBepounas pabora
OKPYKHOCTH | IUIOMIATb KPyTa»
103 - O06o6menue mo Teme «J[mmHa
okpyxHocTH. [1nomans kpyray
104 . KonTposbnas padora Ne 3 «/lnuna | Tematnueckas
OKPY:KHOCTH M IJIOIIAAb KPYra KOHTpOJIbHAast paboTa
I'naBa 4. Apudmerndeckasi u reomerpudeckas nporpeccuu (18 yacon)
105 a UuciioBbIe OCIE0BATENBHOCTH
106 a Pemenue 3agau «Hucnoseie
MOCJIEI0BATEIHHOCTU
107 a Apudmernueckasi Iporpeccus
108 a [Tpumenenue ¢popMyIibl N-TO YIeHa
apudMeTHUECKON MpOorpeccuu
109 a Apudmernueckast mporpeccus B
3aJauax
110 a CyMMa mepBbIX N WICHOB




apruMeTUIECKON TTPOTPECCUU

[Ipumenenne hopmMyssl CyMMBI
111 a MEPBBIX N WICHOB apuMeTHUECKON
MIPOTPECCUU TPU PEIICHUU 33714

[IpoBepounas pabora

112 a
«Apudmernueckas IpPOrpeccus»

113 a I'eomerpuueckas nmporpeccus

[Tpumenenue ¢hopMyIibl N-TO YIeHa

114 a o
TreOMETPHUYECKOM MPOTPecCcuun
115 a ["'eomerpuueckast nporpeccus B
3a/1a4ax
116 a CymMa nepBbIX N wienos
TreOMETPHUYECKOM MPOTPecCuu
[Tpumenenue popmysbl CyMMbl
117 a IIEPBBIX N WICHOB F€OMETPUYECKON
IPOTPECCUU NPU PEIICHUH 3a/1a4
118 a [IpocThie 1 C0XKHBIE TPOLEHTHI
119 a Pemenue 3agau Ha IpoCThIE U CamocrosiTenbHas
CJIO’KHBIE IPOLICHTBI pabota
120- O06o0meHne MmaTeprana
121 a «Apudmernueckas u

TCOMETPHUICCKA IMTPOTrpeCCUU

KonTposbHas padora Ne 5 mo teme
122 a «Apudmernuyeckas u
reoMeTpuuecKasi Mporpeccum

Tematuueckas
KOHTpOJIbHAs paboTa

I'naBa 13. /IBu:kenusn (8 yacos)

123 r [NousTHE NBUXEHUS

124 r CBOMCTBa ABMKEHUN
Pemenue 3amau «Ilonstue

125 T nBikeHus. OceBasi U IIEHTpaJIbHAs
CUMMETPUSD

126 r [TapasuienpHBINA IEPEHOC

127 r [ToBopoT

Pemenue 3amay no teme
128 r . [IpoBepounas pabora
«ITapannenbHsbiilt nepenoc. [ToBopor»

Pemienue 3aga4d no teme

129 r
«JIBUKEHHS»
130 . KonTposbnasi padora Ne4 no teme | TemaTnueckas
«/IBH2KeHUSD» KOHTpOJIbHast paboTa
I'naBa 5. Cratucrnueckue ucciaenoBanusi (9 yacon)
131-
130 a Bri6opounbie ncciaeaoBaHus
133 a Penenue 3a1a4 Ha BBIOOPKY
134 a WuTepBanbHblil psj
135 a I'ucrorpamma
136-
137 a XapakTepucTuku pazopoca
138- CratucTuveckoe OleHUBaHUE U
139 a MIPOTHO3
I'naBa 14. HayanbHble cBeleHus U3 crepeomerpuu (84acos)
140 . [Ipenmer crepeomeTpum.

MHororpanHuk

141 r [Tpuzma

142 r [Tapannenenunen, ero CBONCTBa




143 T ITupamua
144 T Hunuuap
145 r Konyc
146 r Cdepa u map
147 . Pemenue 3agad mo teme «Tena u
MOBEPXHOCTHU BpAILlCHUSD)
00 akcnomax miaHuMerpuu (2 yaca)
148 r Bce akcnombl mimaHuMeTpun
149 . Hexkotopsie cBenenus o pa3BUTHU
reOMEeTPHUH
IHoBTOpenue. I'eomerpus (7 yacos)
150 . HauanbsHble reomerpuueckue
CBEICHHUS
151 r [TapaienpHble psMbIe
152 r TpeyronbHUKN
153 r Pemenue 3anay «TpeyroabHUKN»
154 r OxpyxHocTtb. Kpyr
155 r OxpyxHocTtb. Kpyr
156 r YeTbIpéX- 1 MHOIOYTOJIbHUKHU
IHoBTOpenue. Anredpa (9 yacoB)
157 a PemieHne nMHENHBIX HEPABEHCTB
Pemenue cuctem IMHEHHBIX
158 a
HEPaBEHCTB
159 a JlokazaTenbcTBO HEPABEHCTB
160 a I'pacdbuk 1 cBolicTBa QYHKIMH y=ax>
161 a Cnur rpaii)I/IKa ynkmun y = ax?
BJI0JIb OCEH KOOpJIMHAT
162 a I'paduk yHKINN ¥ = ax’+ex+c
163 a KBanparHsie HepaBeHCTBA
164 a Pemmenue 3a7at € MOMOIIbI0
YpaBHEHHIA U CHCTEM YpaBHEHHH
165 a PannoHanbHbIe BhIpaXKeHUs




6. TpeOoBaHMsI K YPOBHIO MOJATOTOBKH 00y4aI0IMXCS
bJok «Ajaredpay

B pe3ynomame uzyuenusn anzeopul y4eHUK 00J1:4CE€H

3HATH/TIOHUMATh

- CyH_IeCTBO IIOHATHUA MaTCMaTHYCCKOI'O JOKA3aTCJIbCTBA, HpI/IBOI[I/ITb HpI/IMepLI JOKa3aTCiIbCTB,

- CYIIIECTBO MOHSATHS aJITOPUTMA; IPUBOIUTH IPUMEPHI AITOPUTMOB;

- KaK UCIOJB3YIOTCS MaTeMaTHuecKue (hopMyIibl, ypaBHEHHUSI M HEPABEHCTBA; MPUMEPHI X IPUMEHEHUS
JUTSL pEIICHUs MAaTEeMAaTHYECKUX U MPAKTHYECKHUX 3a/1a4;

- KakK MaT€MaTHU4YCCKHU OHpGI[eJIeHHBIG q)YHKI_II/II/I MOFyT OIINCBhIBATH peaJIBHbIG 3aBUCHUMOCTH, HpI/IBO,HI/ITB
HpUMEPEL TAKOI'0 OIUCAHUA,

- KaK TOTPEOHOCTH TMPAKTUKU MPHUBEIM MaTEMaTHYECKYI0 HayKy K HEOOXOJUMOCTH pPaCIIUPEHUS
IIOHATHA YHCJIA,

- BEPOSITHOCTHBIM ~ XapaKTep MHOTHX  3aKOHOMEPHOCTEH  OKPYXKAIOIIEr0o MHpa;  IPHUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

- CMBICJT HJICaTU3aIIMH, TIO3BOJISIONICH peliaTh 3a/1a4i PealbHOM IeHCTBUTEIFHOCTH MAaTEMaTHIECKUMU
METOdaMUu, HpI/IMCpBI OIHI/I6OK, BO3HHUKAKOIIUX HpI/I nacajin3anuu.

yMeTh

- COCTABJIATH OYKBEHHBIC BBIPAKEHUS M (DOPMYIIBI IO YCIOBHSIM 33]1a4; OCYIIECTBIIATH B BRIPAKECHUSIX U
(dopMynax YHCIOBbIE MOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOLIME BBIUMCIICHHS, OCYLIECTBIAThH
MOJICTAHOBKY OJHOTO BBIPDOKEHHSI B JApYroe; BbIpakaTb U3 (OpMyn OIHY IEpPEeMEHHYIO dYepes
OCTaJIbHbIE;

- BBIIIOJIHATh OCHOBHBIE JCHCTBUSA CO CTENEHSMH C LEIbIMU IIOKA3aTelIIMHM, C MHOIOWIEHAaMH U C
areOpanyecKUMM JpOOsIMM; BBIITOJIHATH PA3JIOKEHHE MHOIOYJICHOB HAa MHOXKUTENIHU; BBIIOJHSATDH
TOKJIECTBEHHbIE IIPE0OPA30BaHUs PALIMOHAIBHBIX BbIPAKEHMUI;

- IOPUMEHATh CBOMCTBA apU(PMETHYECKMX KBAaJPAaTHBIX KOpPHEH JUIsl BBIYMCICHHUS 3HAYCHUH U
peoOpa3oBaHUil YHCIIOBBIX BBIPAKEHUH, COAEpKAILNUX KBaPATHbIE KOPHH;

- peliaTh JIMHEWHBbIE, KBAJIpaTHBIE YPABHEHMsS M DPALMOHAIBHBIE YPAaBHEHUS, CBOJAIIMECS K HUM,
CHUCTEMBI JIBYX JIMHEMHBIX YPABHEHUHN U HECIIOKHBIE HEJTMHENHBIE CUCTEMBI,

- pelaTh JIMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI,

- pelarh TEeKCTOBbIE 3a/layl alredpanyeckuM METOAO0M, UHTEPHPEeTUPOBATh MOITYYEHHBIN pe3yJbTarT,
POBOJUTH OTOOp pelIeHuil, ncxoas u3 GopMyIHPOBKH 3a]1auu;

- n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM NMPsAMOI;

- ONpEACIATh KOOPAMHATBI TOYKH IUIOCKOCTH, CTPOMTb TOYKHM C 3aJaHHBIMM KOOpJUHATAMU;
n300paxkaThb MHOXKECTBO PELICHUI IMHEHOTO HEPABEHCTBA,

- pacrno3HaBaTh apU(pMETHUECKHE M T'€OMETPUUYECKHE MPOTPECCHM; pellaTh 33Jayd C MPUMEHEHUEM
(opMyIIbI OOLIETO YI€HA U CyMMbI HECKOJIBKUX MEPBBIX YICHOB;

- HaXOJWTh 3HaueHMUs] (QYHKIUHU, 3aJaHHOM (opmynol, Tabimuued, rpadukoM IO €€ apryMeHTy;
HaXOJIUTh 3HAUYCHHE apryMEeHTa M0 3Ha4eHUI0 (YHKIIMH, 3aaHHON rpaduKoM MK TaOiIuLeH;

- ONpeensiTh CBOWCTBa (QYHKIMHU IO ee TpaduKky; NPUMEHSATh rpa@uueckue NpeICTaBICHUS IpU
pELIEHNN ypaBHEHUI, CUCTEM, HEPABEHCTB;

- OINMCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUH, CTPOUTDH UX IPaPUKH;

HCIIOJb30BaTh npnoﬁpeTeHHMe SHAHUA U yMemm B HpaKTH‘IeCKOﬁ ACATCIBHOCTU H
NOBCE€IHEBHOM KH3HHU AJI:

- BBIITOJTHCHUSI paC‘-IeTOB 110 (1)OpMy.]'IaM, JJIs1 COCTABJICHUA (1)OpMy.]'I, BI)Ipa)KaIOHII/IX 3aBUCUMOCTH MC)K)Iy
peabHBIMH BETHYMHAMM; JTsI HAXOXKICHHS HY>)KHON ()OPMYITBI B CIIPABOYHBIX MaTepuaiax;

- MO)IeJ'II/IPOBaHI/ISI HpaKTI/I'-ICCKI/IX cmyaunﬁ nu HUCCJIICAOBAHUN HOCTpoeHHI)IX MO)ICJ'Ief/'I C
UCIIONIb30BaHUEM armapara anreopsl;

- ONMCAHUS 3aBUCUMOCTEN MeXAy (PU3NYEeCKUMH BEIMUYMHAMHU COOTBETCTBYIOIIMMH (opMylaMu, IpH
HCCIIEIOBAHUU HECIIOKHBIX IPAKTUYECKUX CUTyaLUK;

- MHTEPIpETalUU rpadKOB peabHbIX 3aBUCUMOCTEH MEX 1y BEIMUYNHAMHU.

JIeMEHTHI JOTHKH, KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BEPOSITHOCTEH

yMeTh



- IIPOBOJINTH HECJIOXKHBIE JOKA3aTEIbCTBA, MOJy4aTh IPOCTEUILINE CIECACTBUS U3 U3BECTHBIX UIIM paHee
MOJIYYEHHBIX YTBEP)KICHHUI, OLICHHMBATh JIOTUYECKYIO NPABWIBHOCTH PACCYXIACHUH, HCIOJIb30BATh
IIPUMEPBI TSl WILTIOCTPALMU U KOHTPIPUMEPHI 1JIs1 OIPOBEPKEHUS YTBEPKICHNN;

- U3BJICKaTh MH(GOPMAIHMIO, MPEACTABICHHYI0 B TaONMIaX, Ha JuarpaMMax, rpaukax; COCTaBIATbH
TaOJIMLIBI, CTPOUTH AUArpaMMBbl U rpaduky;

- pemaTh KOMOMHATOPHBIE 3aJaud MyTeM CHUCTEMAaTHUYECKOro rnepedopa BO3MOXHBIX BAPHAHTOB M C
MCII0JIb30BAaHNUEM MIPABUJIA YMHOXKEHNUS,

- BBIYHCIIATH CPEIHUE 3HAUCHUS PE3YIbTaTOB U3MEPEHUI;

- HaXOJHUTh YacTOTY COOBITHSI, WCIOJIBb3YS COOCTBEHHbIE HAONIOJCHHS M TOTOBBIE CTAaTUCTUYECKHE
JTAaHHBIE;

- HAXOJHUTb BEPOSITHOCTH CIy4ailHBIX COOBITUI B IPOCTEHUIIUX CIydasiX;

HCNOJb30BATh TNPUHOOPETEeHHbIe 3HAHUSL MW YMEHHsI B TPAKTHYECKOH JIesiTeIbHOCTH WU
NMOBCEIHEBHOM KU3HM JJI:

- BBICTPAWBaHUs apTYMEHTALIUH MPU JOKA3aTEIbCTBE U B IUAJIOTE;

- pacro3HaBaHMs JIOTHYECKH HEKOPPEKTHBIX PaCcCyKICHUH;

- 3aIIUCU MAaTEMATUYECKUX YTBEPKICHUN, TOKA3ATEIbCTB;

- aHaJIM3a PeabHBIX YMCIIOBBIX JIAHHBIX, MPEACTABICHHBIX B BUJIC JUATPaMM, I'PapUKOB, TaOIHIL;

- pelieHusT TPAKTUYECKUX 3a7ad B TOBCEAHEBHOM U TPO(PECCHOHATBLHON JIEATENTBHOCTH C
HCITOJIb30BaHNUEM JICHCTBHUIA C YUCIIAMH, IPOIEHTOB, JIJTUH, TUIOIIAa/IeH, 00bEMOB, BPEMEHH, CKOPOCTH;

- pelIeHns y9eOHBIX M MPAKTUICCKUX 3a/1a4, TPEOYIOMIMX CUCTEeMAaTHIECKOTOo rmepedopa BapuaHTOB;

- CpPaBHEHMS IIAHCOB HACTYIUICHUS CIy4YailHBIX COOBITUH, A1 OIICHKHM BEPOSATHOCTH CIy4ailHOTO
COOBITHS B MPAKTHUYECKUX CUTYAIUSIX, COMIOCTABIEHUS MOJIENIH C PEAIbHOM CUTYyaIueH;

MOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUN.

BbJaok «I'eomeTpus»

B pe3ynomame u3yuenus ceomempuu y4eHUK 00134ceH
3HATHL/IIOHUMATh

- KakuM o00pa3oM TeoMeTpHsl BO3HUKIA W3 MPAKTHUYECKUX 3a/Jad 3eMJIEMEpHs; MPUMEpPHI
T€OMETPUUYECKUX OOBEKTOB M YTBEPKIACHUN O HUX, BAXHBIX JUIsl PAKTUKU;

yMeTb

- MMOJIB30BATHCA T'COMETPUUCCKUM A3BIKOM JJISA OITMCAaHUA MMPEAMCTOB OKPYKAIOIICTO MHPA,

- pacrio3HaBaTh reOMeTpHUECKUe (PUTypbl, pa3iuyaTh UX B3aUMHOE PACIIOIOKEHHE;

- n300pakaTb TeoMeTpHueckre (UTyphl; BBIIOIHATH YEPTEXKH IO YCIOBHIO 3aJay; OCYIIECTBISTH
npeobpazoBanus Guryp;

- pacrio3HaBaTh Ha 4YepTekKaxX, MOJEISIX U B OKPY)Kaolel 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE
Tena, n300paxarh UX;

- B IIPOCTEHIINX CIy4asX CTPOUTh CEUCHHUS U pa3BEPTKHU IPOCTPAHCTBEHHBIX TEI;

- NPOBOJUTE OIEpallUX HaJ BEKTOpPaMM, BBIYUCIATH JUIMHY U KOOPIMHATBEL BEKTOpA, YOI MEXIY
BEKTOpaMH;

- BBIYHCIIATh 3HAUYCHUS TE€OMETPUYECKUX BEIWYWH (JJIMH, YTJIOB, IJIONIA/IEH, OOBEMOB); B TOM YHCIIC:
s yrnoB ot 0 mo 1800) ompenensaTs 3HAUYEHUS TPUTOHOMETPUUECKHUX (YHKUMH MO 3aJaHHBIM
SHAYCHHUAM YIJIOB, HAXOAWUTH 3HAYCHHUA TPUT'OHOMCTPHUYCCKUX ®YHKHHﬁ 110 3HAYCHHIO O)IHOI)II 3 HHUX,
HaXOJIUTh CTOPOHBI, YIJIbI U IJIOMIAIN TPEYTOJIbHUKOB, JUTMHBI JIOMAHBIX, TYT OKPYXHOCTH, TUIOIIAAeH
OCHOBHBIX T€OMETPUUYECKUX PUTYp U PUTYp, COCTABICHHBIX U3 HUX;

- pelath reoMeTpHYecKue 3a/1a4M, ONUpasch Ha W3y4YEeHHbIE CBOWCTBA (PUIYyp M OTHOLICHHHA MEXITY
HUMH, IPUMCHASA OTOMOJHUTCIBHBIC IOCTPOCHUA, anre6pa1/1quKI/H71 u TpI/IFOHOMeTpI/I‘-IeCKI/Iﬁ armapar,
COOOpaXKeHHsI CHMMETPHH;

- NPOBOJUTE HOKA3aTEIbHBIE PACCYXXICHUS IIPU PELICHUH 3a7ay, HUCIIOIb3Ys H3BECTHBIE TEOPEMBIL,
0oOHapy>KuBasi BO3MOXKHOCTH JJISl UX MCIIOJIb30BaHMS;

- pemaTh MPOCTeHINe MIIAHUMETPUIECKUE 33/1a49H B IPOCTPAHCTBE;



HCNOJb30BATh MNPUOOPETEHHbIEe 3HAHUSI W YMEHHs] B TMNPAKTHYECKON JdeSTeIbHOCTH U
NOBCEIHEBHOM sKH3HHU JUIS:

OIMCaHUs PEAIBHBIX CUTYallUH Ha A3BIKE T€OMETPUU;

pacyeToB, BKIIOYAIONIUX MPOCTEHIITNE TPUTOHOMETPUUECKHIE (OPMYITBI;

pGH_IeHI/ISI I‘eOMeTpI/I‘-IeCKI/IX 3a1a4 C UCIIOJIb30BaAHHUCM TpI/II‘OHOMeTpI/II/I

pEIICHUS] TIPAKTUYECKUX 3aJ1a4, CBSI3aHHBIX C HAXOXKJICHUEM I'€OMETPUYECKHX BEIWYUH (HCTOJIB3YS
Py HEOOXOIUMOCTH CITPABOYHUKU U TEXHUYECKHE CPEICTBA);

MOCTPOCHUH T'E€OMETPUUYECKUMH HHCTpYMEHTaMu (JIMHEHKa, YroJIbHUK, IUPKYJb, TPaHCIIOPTHP



7.Y4e0HO-MeTOANYeCKN I KOMILIEKT H JOMOJTHHUTEIbHAs JIUTepaTypa

1) Anre6pa . 9 knacc: yue6. ans odmeobpasosar. Opranuszauuii / I'. B. Jlopodees, C. b. CyBoposa u jap. —
M.: Ilpocsemienue, 2019

2) T'eometpus, 7-9 knaccl: yueb. mis o6meobpasosat. Yupesxaennii / JI. C. Atanacan, B. @. ByTys30s u

ap. —
M.: Ilpocsemienue, 2018

3) Anrebpa. Konrponbhbie paboTsl. 9 kinace: yued. nocobue / JI. B. Ky3uenosa u ap. — M.: [Ipocserenue,
2016

4) Ioypounsie pa3zpadboTku mo reomerpun. 9 xiacc./ H. @. 'aBpunosa. — M.: BAKO, 2018

5) I'eomeTpus. CaMOCTOATENIbHBIE U KOHTPOJIbHBIE Pa0OTHL. 9 Kiace: yueb. mocobue / M. A. Muenckas —
M.: IIpocsenienue, 2018

6) NHTepHeT-pecypehl: 3JIEKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI U3 SIMHON KOJUICKIIHH [TH(PPOBBIX
obpasoBarenbHbIx pecypcos (http://school-collection.edu.ru/), ®UIIHN, karanora PenepaibHOro IECHTPA
uHpopMalmoHHO-00pa3zoBaTenbHbIX pecypcos (http:/fcior.edu.ru/): nuapopmanmoHHbIe, HICKTPOHHbBIC
YIPAKHEHUS, MYJIbTUMEIHA PECYPChI, SICKTPOHHbBIC TECThI (I HOAT0TOBKH K OI'D).
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