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1.IlosgscHUTEIBLHASA 3aNIMCKA

Hacrosimas pabouas mnporpamma IO MaTeMaTHKE pa3paboTaHa Kak HOPMATHBHO-TIPABOBOM JOKYMEHT [UIsl OpraHu3aluu
y4eOHOro mnpouecca B o0Opa3zoBareabHOM yupexaeHun «HemaHckoe crnenuraibHOe y4eOHO-BOCIUTATENBHOE YUPEKIECHUE 3aKPBITOrO
TUTIA.

Pabouas mporpamma o maTemMaTuke pa3padboTaHa Ha OCHOBE HOPMAaTUBHO-TIPABOBBIX JTOKYMEHTOB:
. ®denepanpHoro 3akoHa Poccuiickonr ®epepammu ot 29 nmexabps 2012 r. Ne 273-d3 «O06 obpazoBanmum B Poccmiickoit
denepaunmny;
. ®enepanbHoro 3akoHa oT 24 wuroHs 1999 r. No 120-®3 «O06 ocHOBax cHUCTEMBbl MPOQPWIAKTUKA OE3HAI30PHOCTH U
MIpaBOHAPYIICHUI HECOBEPIIEHHOJIETHUX» (C U3MEHEHUSIMU U JOTIOTHEHUSIMU );
. [Ipukaza MunucrepctBa oOpazoBanusi u Hayku PD or 17 nmekabps 2010 r. Ne 1897 «O06 yrtBepxkaeHuu GheaepaibHOrO
rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa3oBaHUs;
. [TocTanoByieHus rIaBHOrO rocyjaapcTBeHHOro Bpada PO ot 29.12.2010r. Ne 189 «O6 yrBepxknenuu CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUIEMUOJIOTHYECKUE TPeOOBAHUS K YCJIOBUSIM U OpraHU3aliu 00ydeHHs B 00IIe00pa30BaTEIbHbBIX YUPEKIACHUIAX» (C
M3MEHEHUSIMU U JOTIOJIHEHUSIMH );
. [IpumepHOli OCHOBHOM 00pa30BaTEIbHOM MNpPOrpaMMbl OCHOBHOrO oOmEero ooOpa3oBaHus (0J0OpPEHHOW pelIeHHEM
(dhenepanbHOro y4eOHO-METOAMYECKOTO 00beIMHEHUS 110 00111eMy 00pa3oBaHuto (rpoTokos OT 8 ampens 2015 r. Ne 1/15);
. VcraBa Hemanckoro CYBY;
* npuMepHoi mporpammel no anredpe («CoopHuk paboumx mnporpammy». Amnredpa/coct. T.A. Bypmucrposa.-M; Ilpocsemienue,
2015r); * mporpaMmbl 1o anredpe K y4eOHUKY st 9 kiacca «Anredpa 9» obiieoOpazoBaTenbHbIX Ko aBTopoB IIILA. Anumos,
FO.M. Konsirun u nip.;
e [Iporpammel 1o reomerpun aiig 8 kinacca aBtopoB JI.C.AtanacsiH, B.®.byry3os, C.b.Kagomues u 1ip., COCTaBI€HHOW Ha OCHOBE
OI'OC k YMK «I'eomeTpus».

B 2020-2021 y4yebnoM roay gakThyeckoe KOJIMYECTBO y4eOHBIX 4acoB mo anredpe B 9 kimacce cocraBut 189 yacos , 38 vacoB
BHYTPUNPEAMETHBII MOAYJb. J[7s peanu3anuu TaHHOW pabouell MporpaMMBbl UCIIOJIB3YETCs Y4€OHO-METOAMYECKUI KOMILIEKT MO
anrebpe nis 9 kinacca, aBrop FO.M.Komsirun «Anredpa 9» u Aranacsa JI.C. «['eomerpust 9».

[IpakTHueckass 3HAYMMOCTh IIKOJBHOTO Kypca anreOpbl OOYCJIOBJIEHA TE€M, YTO €€ OOBEKTOM SIBIISIOTCS KOJMYECTBEHHBIE
OTHOIIIEHUS JCHCTBUTEIIBHOTO MHUpa. Martemaruueckas MOATOTOBKAa HEO0OXoauMa Jyisi TOHUMAaHUSI TMPUHIIUIIOB YCTPOWCTBA M
HCIIOJb30BaHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHUS HAYUHBIX U TEXHUYECKMX TOHATUUA M uJed. MaTeMaThka sIBISETCS S3bIKOM



HayKu U TeXHUKU. C ee MOMOIIBIO MOJEIUPYIOTCS U U3Y4aloTCsl SIBJICHUS M MPOLECCHI, MpoucxoAsmue B npupoae. Llenu oOyuenus
MaTeMaTUKH B 00IIe00pa30BaTEIBLHON MIKOJIE OMPEACIIIIOTCS €€ POJIbI0 B pa3BUTHUU OOIIECTBA B 1EJIOM U (DOPMUPOBAHUH JTUIHOCTU
KKJIOTO OTACIBHOTO uYesjoBeka. AnreOpa HaleileHa Ha (OpMHUPOBAHHME MATEMATHYECKOTO armapaTta Uil pPelieHus 3a7ad u3
MaTEeMAaTHUKH ¥ CMEXKHBIX MPEIMETOB ((pU3MKa, XUMHUSI, OCHOBBI MH(POPMATUKH U BHIYUCIUTEILHON TEXHUKH U JIP.).

B 3amaun 0Oy4ueHus MaTeMaTUKH BXOUT:

OBJIAJICHUE CUCTEMON MaTeMaTUYECKUX 3HAHUM M YMEHUN, HEOOXOIUMBIX JJIsl IPUMEHEHUSI MPAKTUYECKOU NIESITETbHOCTH U3YUYCHHUS
CMEKHBIX JUCIUIUINH, TPOJIOJDKEHUS 00pa30BaHMUs;

OBJIQJICHUE HABbIKAMU JICTyKTHUBHBIX PACCYKICHUN;

MHTEJUICKTYaJIbHOE Pa3BUTHE, (POPMUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOIMMBIX YETOBEKY JUIsl TTOJHOIICHHOM KM3HU B COBPEMEHHOM
00II1eCTBE: SICHOCTh M TOYHOCTb MBICJIH, KPUTUYHOCTh MBIIIUICHUSI, UHTYHIIUS, JIOTUYECKOE MBIIIJICHUE, JIEMEHTHI allTOPUTMUYECKOMN
KYJIBTYpbI, HEOOXOUMO#1, B 4aCTHOCTH, JIJIsl OCBOCHUSI Kypca WH(POPMATUKH;

dbopMHupoBaHUE TPEACTABICHUM 00 HAESIX W METOJaX MaTEeMaTHKH KaK YHUBEpPCAJIbHOTO S3bIKa HAYKHM M TEXHUKHU, CPEICTBA
MO/JICJIMPOBAHUS SIBJICHUM U MPOLIECCOB;

MOJIYYECHUE INIKOJIbHUKAMU KOHKPETHBIX 3HAHUW O (QYHKIMSIX KaKk BaKHEHIIEH MaTeMaTH4eCKOW MOAEeNW sl ONUCAHUS U
HCCIIEIOBaHUS pa3HOOOPA3HBIX MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUANIBHBIX, IEPUOIMUECKUX U T.J1.);
BOCIIUTaHUE KYJbTYPhl JUYHOCTH, OTHOILICHHUS K MaTeMaTHKE KaK 4acTh OOIICYETOBEYECKOW KYJIbTYphI, TOHUMAHUE 3HAYMMOCTH
MAaTEMATUKH JIJISI HAYYHO TEXHUYECKOIr0 Iporpecca;

pa3BUTHE MPECTABICHHUI O MOJHOW KApTUHE MHUPA, O B3AUMOCBSI3U MAaTEMATHUKHU C IPYTUMH NPEAMETAMMU.

Kypc anredbpbl mOCTpO€H B COOTBETCTBUU C TPAAUIMOHHBIMU COAECPKATEIHHO-METOANYECKUMH JIMHUSIMU: YHUCIIOBOMH,
(YHKIMOHATBHOM, alTOPUTMUYECKON, YPaBHEHUN U HEPAaBEHCTB, aliredOpandeckux npeodpasoBaHuil. B kypce anredpsl 9-ro kiacca
MIPOJIOJDKAETCA CUCTEMATH3aIMs U pacliupenne ceefaeHnit o pynknuax. Ha stane 9-ro kiacca 3aBepiiaeTcsi M3y4eHHe paiMoHaIbHbIX
ypaBHEHUH C OJTHOM mepeMeHHo. JlaeTcsi MOHSATHE 1IETIOT0 PAIMOHAIIBHOTO ypaBHEHUS U ero crerneHu. Oco0oe BHUMaHUE yIeNseTcs
PEIIEHUIO YPaBHEHUN TPEThEH M YETBEPTOM CTENEHW C MOMOIIBIO PA3JI0KEHUS HAa MHOXKMUTEIHM W BBEICHUS BCIIOMOTATEIbHOMN
MEPEMEHHOM, YTO MIUPOKO MCTOIB3YETCA B JATbHEHIIEM NPH PEIICHUA TPUTOHOMETPUYECKHUX, JIOTApU(PMUUECKUX U JAPYTUX BHUIIOB
ypaBHeHHU. PaccMarpuBarOTCs CUCTEMBI, COAEPKAILME YPABHEHUS BTOPOM CTENEHUW C ABYMsI HEM3BECTHBIMHU. JlaroTcs mepBble
3HaHUS 00 apu(PMETUYECKON M TeOMETPUUECKOW MPOTPecCHsik, KaKk O YaCTHBIX BHJAaX mMociefoBaTenbHOCTed. M3ydas dopmymy
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npuMeHeHueM dTux ¢opmyi.  Cepbe3HOe BHUMaHHME YJelseTcs (POPMUPOBAHUIO YMEHHMM paccykaaTh, JelaTh MPOCThIE
JI0Ka3aTeNbCTBA, JaBaTb OOOCHOBAaHMSA BBIMOJHSAEMBIX JedcTBui. [lapannenbHO 3aKIaAbIBAlOTCS OCHOBBI  JUIS  M3YYCHHS
CHUCTEeMAaTUYECKUX KYPCOB CTEPEOMETpUH, HPU3UKH, XUMHUH U JPYTUX CMEKHBIX IPEIMETOB.

[Iporpammoii OTBOJUTCS HAa U3y4eHUE MaTeMaTHKU B 9 kiacce 189 yacos: no 5 yacos B HeAento B | mosyroauu u o 6 4acoB BO
Il monyroauw.

JlaHHOE TJIAaHUPOBAHUE OMPEACNAET OCTaTOYHBI 00BeM y4eOHOrO BpPEMEHH MJis TMOBBIIMICHHS MaTeMaTUYECKUX 3HaHUUN
y4YaIuXxcs B CPETHEM 3BEHE LIKOJIbI, YIIYUIIEHUS! YCBOCHUS APYTUX YUEOHBIX MTPEIMETOB.

KonuyecTBO yacoB 10 TeMaM U3MEHEHO B CBSI3HU CO CIOKHOCTBIO TEM.

[IpoMexyTouHas aTTecTanus MpoBOAUTCS B (POpPME TECTOB, CAMOCTOSTENBHBIX, IPOBEPOUHBIX padOT U MAaTEMAaTUYECKUX
AUKTaHTOB (110 10 — 15 MUHYT) B KOHIIE JIOTHYECKU 3aKOHUYEHHBIX OJIOKOB yueOHOro Matepuana. Mitorosas arrecrauus
IpeyCMOTPEHA B BUJIE aIMUHUCTPATUBHON KOHTPOJIbHOM pabOTHI.

N3ydyenne MaTeMaTHKH B 9 Kjlacce HANPaBJICHO Ha TOCTUKEHUE CIEAYIOLIUX Hesei:

* OBJIAJICHUE CUCTEMOW MAaTeMAaTUYECKUX 3HAHUW M YMEHUH, HEOOXOJMMBIX IJIsi IPUMEHEHHUS B MPAKTUUYECKOW NEATEIbHOCTH,
M3YYCHUS CMEXHBIX TUCIUIUINH, IPOJAODKEHUsT 00pa30oBaHMUS;

* WHTEIUICKTyalbHOE pa3BUTHE, (OPMUPOBAHME KAYECTB JIMYHOCTHU, HEOOXOJWMBIX UYEJOBEKY /JIs TMOJTHOLEHHOW >KU3HH B
COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICITH, KPUTHUYHOCTH MBIIIJICHUS, MHTYULUS, JTJOTUYECKOE MBIIUICHUE, AJIEMEHTHI
QITOPUTMUYECKON KYJIbTYPBI, MPOCTPAHCTBEHHBIX MPEACTABICHHH, CIIOCOOHOCTH K MIPEOAO0JICHHUIO TPYIHOCTEIH;

* (hopMUpOBaHHE TPEJCTABICHUN 00 MIESIX M METOJaX MaTeMaTHKW KaK YHHBEPCAJIBHOTO SI3bIKa HAYKW U TEXHUKHU, CPEACTBA
MOJICTTUPOBAHUS SIBJICHHUIA U TIPOIECCOB;

* BOCIHUTAHHE KyJIbTYpHl JIMYHOCTH, OTHOIICHHMS K MaTeMaTHKe KaK K YacTH OOIIeYesOBEYEeCKOW KyJbTypbl, MOHHUMAaHHE
3HAaYUMOCTH MaTEeMaTHKH JIJIsl HAYYHO-TEXHUYECKOTO Mporpecca.

OOGmeydeOHbIC YMEHHS, HABBIKH M CIIOCOOBI ACSATEILHOCTH

B xome ocBoeHus coaepKaHHMs TE€OMETPHUUECKOro OOpa3oBaHMs, Yuallhecs OBJIAJIEBAlOT Pa3HOOOpPA3HBIMHU CIIOCOOAMU
JEsITeIbHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

IOCTPOEHUSI U HUCCIIEOBAaHUS MAaTEMaTUYECKUX MOJENEH NJIs ONMCaHUs M PELICHUs NPUKIATHBIX 3a7ad, 3a7ad U3 CMEKHBIX
JTUCITUTUINH;

BBIMIOJTHEHUSI W CAMOCTOSTEIHHOTO COCTaBIICHUS aNTOPUTMHUYECKUX TMPEANUCAHUNH M WHCTPYKIUMH Ha MaTeMaTHYECKOM
MaTepuase; BBITIOJHEHHsS] PAacueTOB MPAKTHUECKOTO XapaKTepa; MCIOJIb30BaHWS MAaTeMaTHYeCKUX (OPMYyT U CaMOCTOATEIHLHOTO
cocTaBJieHus GOpMyJI Ha OCHOBE 000OIIEHHS YACTHBIX CITy4aeB U AKCIIEPUMEHTA;



CaMOCTOSATENbHON pPabOThl C HMCTOYHUKaMH HHGPOpMAIMKU, OOOOLIEHUS W CHUCTEMaTHU3allMi TOJy4eHHOW HH(opMaluu,
WHTETPUPOBAHUS €€ B JIMYHBIHN OIIBIT;

MIPOBE/ICHMS J1I0KA3aTEIbHBIX PACCY’KIECHUM, JOTMYECKOr0 OOOCHOBAHMS BBIBOJIOB, Pa3IWYECHHsS JOKA3aHHBIX M HEJIOKAa3aHHBIX
YTBEPKICHHM, apryMEHTUPOBAHHBIX U YMOLIMOHAIBHO YOSIUTEIbHBIX CYKICHUH;

CaMOCTOSATENIbHOM W KOJJIEKTUBHOM JIESITEIbBHOCTH, BKIIOYEHHUS CBOMX PE3YyJbTAaTOB B PE3yJbTaThl pabOThI I'PYIIbl, COOTHECEHUE
CBOEI0 MHEHHUS C MHEHHEM JIPYTUX YYACTHUKOB y4€OHOIO KOJUIEKTUBA U MHEHUEM aBTOPUTETHBIX UCTOYHUKOB.
2. O0mas xapaKTepuCcTHKA y4e0HOr0 mpeaMeTa.

Pabouass mporpamma mo maTeMaTuke pa3paboTaHa Ha OCHOBE MPUMEpPHOHM Mporpammbl no anredpe («COOpHHK pabouux
nporpamm». Anredpa/coct. T.A. Bypmuctposa.-M; IIpocsemenue, 2015r); nporpammsl 1o anredpe K y4eOHHMKY it 9 kiacca
«Anrebpa 9» obmieoOpazoBarenbHbIX 1Ko aBTopoB [I.A. Anmumos, KO.M. Konsirun u 1ip., mporpaMmsbl 10 T€OMETpUU I 8 Kilacca
aBTopoB JI.C.AtanacsH, B.®.byty308, C.b.Kagomiies u Jip., coctaBienHor Ha ocHoBe PI'OC k YMK «I'eometpusi».

Anrebpa sBISETCS OJHUM M3 ONOPHBIX MPEIMETOB OCHOBHOW IIKOJIBI: OHA OOECHEeYMBAET U3y4YE€HUE APYTUX NUCUUIUIMH. B
NEPBYIO OYEpe/lb 3TO OTHOCUTCS K MpEAMETaM €CTECTBEHHOHAYyYHOro IMKJIa, B YaCTHOCTH K (u3uke. Pa3Butue jI0rmdeckoro
MBIIUICHUS YYaluxcsa Ipu 00y4eHHH aliredpe crnocoOCTBYET YCBOCHUIO TPEIMETOB I'YMaHUTAPHOTO 1UKJA. [IpakTnueckue ymMeHus U
HaBBIKH aJIT€OpandyecKoro XxapakTepa HeOOXOAUMBI JIsl TPYAOBOM U TPO(PECCUOHATBHON MOATOTOBKHU IIKOJIBHUKOB.

N3yueHne MareMaTHKd CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAaHUIO YEJIOBEKAa, MOHUMAHMIO KpPAacoOThl M  U3SILIECTBA
MaTEMaTUYECKUX PACCYKACHHM, BOCOPHUITHIO T€OMETpUUecKuX (OpM, pa3BUBAET BOOOpaKEHUE, MPOCTPAHCTBEHHBIE MPEICTABICHUS.
Hcropust pa3BuUTUS MATEMaTUYECKOIO 3HAHUS JAeT BO3MOXKHOCTh IMOMNOJIHUTH 3amac HMCTOPUKO-HAYYHBIX 3HAHUM yualuxcs,
chOpMHpPOBATh y HUX IMPEACTABICHHUS O MATEMATHKE KaK 4YacTH OOILEYETOBEYECKOW KyJIbTYphl. 3HAKOMCTBO C OCHOBHBIMHU
HMCTOPUYECKHUMHU BEXaMH BO3HUKHOBEHHSI W PA3BUTHUS MATEMATHYECKOW HAyKH, CyJIbOaMU BEJIMKUX OTKPBITUWA, UMEHAMHU JIOACH,
TBOPUBIIUX HAYKY, JOHKHO BOWTH B MHTEIUICKTYJIbHBIN Oarax Ka)xJ0oro KyJIbTYypPHOTO YeJIOBeKa.

Anrebpa HaueneHa Ha (pOpMHpPOBAHME MATEMATUYECKOrO amrmapaTa Jjsl PeleHHs 3ajad U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB,
OKpYy’Karollel pealbHOCTHU. SI3bIK anreOpbl MOAYEPKUBAET 3HAUEHHE MAaTEeMaTHUKU KaK s3bIKa U1 MOCTPOEHMSI MAaTEMaTHYECKUX
MOJEJIEN, TPOLIECCOB U SIBJICHUN PEANIBHOTO MUpA.

OnHOM 13 OCHOBHBIX 3aJa4 U3YUEHHUS alareOpbl sIBISIETCS pa3BUTHE AJITOPUTMUUECKOTO MBIIITIEHHSI, HEOOXOIUMOT0, B
YaCTHOCTH, JUIsI OCBOCHMSI Kypca MH(POPMATUKH; OBJIaJICHUS HaBbIKaMU JEeTyKTUBHBIX paccyxaeHuil. [IpeoGpasoBanue
CUMBOJIMYECKUX (POPM BHOCHUT CBOI crielIM(pUUYECKU BKIa B pa3BUTHE BOOOPaKEHMsI, CIIOCOOHOCTEN K MATEMATHUYECKOMY
TBOpUYecTBY. pyroi BaxHOM 3aaueil u3ydeHusl aireOphl sIBISETCS MOJIyYeHHE IKOJIbHUKAMU KOHKPETHBIX 3HAHUHN 0 (QYHKIMIX KaK
BaKHEWILIEH MaTEMaTUYECKON MOJIENU JIsl OITMCAHUs U UCCIIEI0BaHUS PA3HOOOPa3HBIX MPOLECCOB (PaBHOMEPHBIX,



PaBHOYCKOPCHHBIX, IEPUOJIMYCCKUX U Jp.) AT POPMUPOBAHUS Y NIKOIBHUKOB MTPEACTABICHHS O POJIM MAaTEMATUKH B Pa3BUTHH
IIUBUJIM3AIMH U KyJIbTYpPBl. DIIEMEHTBI JIOTHKHA, KOMOMHATOPHUKH, CTATUCTHKN U TEOPHH BEPOSATHOCTEH CTAHOBITCS 0053aTCIIbHBIM
KOMIIOHCHTOM IIIKOJIFHOTO 00pa30BaHMsI, YCHINBAIOIINM €T0 IIPUKIAIHOE U IPAKTHICCKOES 3HAUCHHE.

[Ipu M3ydeHnH 3TOr0 KOMIIOHEHTa 000TaIaroTCs MPEACTABICHUS O COBPEMEHHOM KapTHHE MUPa U METOJOB €0 HCCIICIOBAHMS,
Pa3BUBAIOTCS MPEICTABICHUS O YKCIIC M POJIM BBIYMCICHUH B YCIOBECUCCKON MPAKTUKE, HCIIOJIB3YIOTCS (PyHKIIMOHAIBHO-TpauIecKue
MIPEACTABICHHS IS OITMCAHUS U aHAJIM3a PEATbHBIX 3aBUCHMOCTEH.

BaxHoli 3aadeit 3Toro KOMIOHEHTa sABIseTCS popMupoBaHue PyHKITMOHATHHONW TPAMOTHOCTH YMEHHI BOCTIPUHUMATD U
aHAJIM3UPOBaTh MH(POPMAIIHIO, MIPEJCTABICHHYIO B Pa3IUYHBIX (OpMax, IOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEaTbHBIX
3aBUCHUMOCTEH, IPOU3BOIUTH MPOCTEHIITHE BEPOSATHOCTHBIC PACUCTHI.

OO6pazoBarenbHbIe M BOCIUTATENbHBIC 3a7aud OOy4YeHHUs anreOpe JOJDKHBI PeiaThCs KOMIUIEKCHO C yY4€TOM BO3PACTHBIX
0COOCHHOCTEM 00yUaromuxcsl, Crenupuku anredpbl Kak yueOHOTO MpeaMeTa, ONpeaesioniero e€ pojib 1 MECTO B OOIICH cucTeme
IIKOJILHOTO O0yYEeHUS ¥ BOCIIMTaHUS. Y YUTEII0 IMPEIOCTABISCTCS MMPABO CAMOCTOSTEIIBHOTO BEIOOpAa METOIUUYECKUX MTYTEH U IPHUEMOB
penieHus 3TuX 3a1a4d. B opranuzamnum yu4eOHO-BOCIIUTATEILHOTO IIPOIlecca BaXKHYIO pOJIb UrparoT 3a1aun. OHM SBISIIOTCS U 1EJIbIO, U
CPEACTBOM OOYYECHHMS M MaTEMAaTHYECCKOTO pa3BUTHA ydamuxcsa. lIpum IiaHMpOBaHMM YPOKOB CIIEAYeT HMETh B BHIY, YTO
TEOPETHUECKUI MaTepuas OCO3HACTCS W YCBAaMBACTCS MPEUMYIICCTBEHHO B Tpollecce pernieHus 3aaad. OpraHusys pemieHue 3aaad,
11eJIecoo0pa3Ho MIUPE MCIOJIb30BaTh AU PepeHIIMPOBAHHBIM MOAX0a K ydanmMcs. Juddepennmnarus TpeOoBaHUN K y4yalluMCs Ha
OCHOBE JIOCTHKEHUS BCEMHU 00513aTEILHOTO YPOBHS MOATOTOBKH CITIOCOOCTBYET pa3rpy3Ke MIKOIBHUKOB, 00CCTICUNBACT UX TTOCHIBHOMN
pabotoii m (GopMHUpyeT y HHUX IOJIOKHTEIBHOE OTHOIICHHE K ydeOe. BaKHBIM yCIOBHEM MpaBUIBLHON OpraHM3aIiuu y4eOHO-
BOCITUTATEILHOTO TMPOIIecca SIBISICTCS BBIOOP YUUTEIEM pallMOHAIBHONW CUCTEMBI METOIOB U MPUEMOB 00y4eHHS, cOaTaHCUPOBAHHOE
COUYCTaHWE TPAJWIIMOHHBIX W HOBBIX METOJOB OOYYEHHS, ONMTHMH3WPOBAHHOE NMPUMEHECHHE OOBSICHHUTEIHLHO-UUTFOCTPUPOBAHHBIX U
ABPHUCTHYECKHUX METOJIOB, UCIOJIb30BAaHNE TEXHUUYECKUX CPEJICTB. YUeOHBIN MpoIecc HE0OX0AMMO OPHEHTUPOBATh Ha PallMOHATILHOE
COYETaHHE YCTHBIX W NMHCHBMEHHBIX BHIOB Pa0OTHI, KaK MPH HM3yYCHUU TEOPHH, TaK U NPH PEIICHUU 3a1ad. BHUMaHHMe yduTels
JIOJDKHO OBITh HAIPaBJICHO HAa Pa3BUTHE PEUM ydalIuxcs, (OpMHUPOBaHUE Y HUX HABBIKOB YMCTBEHHOI'O TPy/a IUIAHUPOBAHUE CBOESH
PaboOTHI, TOMCK PAIIMOHAIBHBIX ITyTeH €€ BBIOIHEHNS, KPUTHICCKYIO OLICHKY PEe3yIbTaTOB.

MaremaTndyeckoe 0Opa30BaHHE B OCHOBHOM IIIKOJIE CKJIQIBIBACTCS M3 CISAYIONIMX COJEPKATECIbHBIX KOMIIOHEHTOB (TOYHBIE
Ha3BaHUs OJIOKOB): apugmemuxa; anceopa; zeomempus;, INeMeHnbl KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCHEll, CHIAMUCMUKU U
Jlocuku. B cBoeli COBOKYITHOCTH OHHU OTpa)karoT OOTATHIM OIMBIT OOYYCHHMS MaTEMaTUKE B HAIICH CTpaHE, YUYUTHIBAIOT COBPEMEHHBIC
TEHJICHIINY OTCYECTBEHHON M 3apyOeKHOM IIKOJIbI U TIO3BOJISTIIOT PEaIn30BaTh MOCTABICHHBIC TIEPE]T IIIKOJIBHBIM 00pa30BaHUEM IIEITH



Ha MH(OOPMAIIMOHHO €MKOM M MPAaKTUYECKH 3HAYMMOM MaTtepuaje. ITU COACp)KaTelIbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTHKCHUU
BCEX JIET 00yUYEHUsI, ECTECTBEHHBIM 00pa30M MEPETUICTAIOTCS M B3aUMOJICHCTBYIOT B y4€OHBIX Kypcax.

TI'eomempus— onuH W3 BAXHEHINX KOMIIOHCHTOB MAaTEMaTHYECKOTO OO0pa30oBaHUsA, HEOOXOIUMBIN ISl TPUOOPETEHUS
KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE W MPAKTHYECCKU 3HAYMMBIX YMEHUM, (POPMHUPOBAHMUSI S3bIKA OMUCAHUS O0BEKTOB OKPYIKAIOIIETO
MUpa, ISl Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpPaKEHUS W WHTYHUIIUH, MAaTEMAaTUUECKON KYJIbTYpBI, JUIsl ICTETUIECKOTO BOCITUTAHUS
oOyvaroruxcsi. M3ydyeHne TeOMETpMHM BHOCHUT BKJIAJ B pPa3BUTHE JIOTHYECKOTO MBIIMUICHHUS, B (OPMHUPOBAHUE TOHITHS
JIOKa3aTeJIbCTBA.

B xypce reomerpun 9 knacca oOydgaromuecs: yqdaTcsl BBIIOJIHATh JICHUCTBUS HaJ BEKTOpaMHU KaK HalpaBICHHBIMU OTPE3KaMU,
YTO BAXKHO JJISI TIPUMEHEHUSI BEKTOPOB B (PM3HKE; 3HAKOMSATCS C HMCIIOJIH30BAHHMEM BEKTOPOB M METOJa KOOPJAMHAT IPH PEIICHUH
FCOMETPUYCCKUX 3a/1a4; pa3BUBACTCS yMEHHE OOYyYarolIUXCs IPUMEHITh TPUTOHOMETPUUYECKUN armapar Ipd  PEIICHUU
rCOMETPUYCCKHX 3a7a4; PaCIIUPIETCs 3HaHUE 00yJaIOIIUXCsI O MHOTOYTOJIbHUKAX; PACCMATPHUBAIOTCS TIOHATHS JIJTMHBI OKPYKHOCTH U
IJIOIIAAX Kpyra ¥ (OpMyJbl JIJIi WX BBIUMCICHHS; 3HAKOMATCS OOydYaromidecs ¢ IOHSATHEM JBW)KCHUS W €ro CBOMCTBAMH, C
OCHOBHBIMHU BHJAMU JBWIKEHHUM, CO B3aMMOOTHOIICHUSMHU HAJIOKEHUHM M JBMOKCHUH; naétcs Oosee riry0oKoe IMpeacTaBiIeHUE O CH-
CTEME aKCHOM IITAaHUMETPHH M aKCHOMATHYECKOM METO/IC; 1aéTCs HadalbHOE MPEICTABICHUE TeaX M IMOBEPXHOCTIX B IPOCTPAHCTBE;
3HAKOMSITCSI 00YYaIOIIKMeCs ¢ OCHOBHBIMHU (POpMyJIaMH JJIsl BEIYUCIICHUS ILIOIIAACH; TOBEPXHOCTEH U 00bEMOB TEII.

3. Onucanue MecTa y4e0OHOIro npeaMera B y4eOHOM ILJIaHe.

CornacHo (denepanbHoMy 0Oa3ucHOMY YyuyeOHOMY IUIaHy MJii oOpa3oBaTeNbHBIX yupexaeHuit Poccuiickoit dexneparnu Ha
M3ydyeHre maTreMaTtuku B 9 kiacce 189 uvacoB: mo 5 vacoB B Hegenmto B | momyroauu u o 6 vacoB Bo |l monyromuu. B mpornecce
MIPOXO’KJICHUS MaTeprajia OCYIIECTBIISICTCS MPOMEKYTOYHBI KOHTPOJIb 3HAHUH W YMEHUH B BUJIC CAMOCTOSTEILHBIX PA00T, TECTOBBIX
3aJIaHWi, TBOPYECKUX padoOT, MO MporpaMMe MPEAyCMOTPEHBI TEMaTHYECKHE KOHTPOJIbHBIE PAaOOThI, B KOHIIE Y4eOHOTO Trojma —
UTOTOBAasi KOHTPOJIbHAS paboTa 3a Kypc anreOpsl B 9 kiacce.

4, IMYHOCTHBbIE, MeTaNpeAMeTHbIE U MPeJIMeTHbIE Pe3YyJIbTAThl 0CBOEHUS KOHKPETHOT0 Y4eOHOI0 MpeaMera.

JAUUYHOCMHbIE:

1) chopMuUpOBaHHOCTH, OTBETCTBEHHOI'O OTHOIIECHUS K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH OOYYArONIUXCS K CaMOPa3BUTHIO H
caM000pa30BaHMUIO HA OCHOBE MOTHUBAIIMN K OOYUCHHUIO M TIO3HAHUIO;
2) chopMUPOBAHHOCTH LIETOCTHOTO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOMN
MIPaKTHKH;
3) chopMHUPOBAaHHOCTP KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOINEHWM W COTPYJHUYECTBE CO CBEPCTHHUKAMH, CTapIIUMH H
MJIAAIIAMHU B 0011€00pa30oBaTeIbHOM, yueOHO-UCCIIEeI0BATEIbCKON, TBOPUECKON U APYTUX BUJAX IEATEIbHOCTH;



4) yMeHue sICHO, TOYHO, TPAMOTHO U3JlaraTh CBOM MBICJIM B YCTHOW M MUCHMEHHOM peuu, MOHUMATh CMBIC] MOCTABIICHHOMN 3a/1ayH,
BBICTPANBaTh apTyMEHTAINIO, TPUBOJAUTH PUMEPHI U KOHTPIIPUMEPHI;

5) mpeacTaBieHne 0 MATEMAaTHIECKON HAayKe KaK cepe YeIOBEUECKON JICSITEIIbHOCTH, 00 dTanax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIsI
Pa3BUTHS [TUBUIN3AIINN;

6) KpUTUYHOCTH MBIITUICHHSI, YMEHHUE PACIIO3HABATH JJOTUYECKHA HEKOPPEKTHOTO BHICKA3BIBAHMS, PA3IMUCHUIO TUITOTE3HI OT (DAKTOB;

7) KpeaTUBHOCTH MBIIIJICHUS, MHUITMATUBBI, HAXOAYUBOCTH, aKTUBHOCTH TP PEIICHUN aIreOpandecKux 3a1ad;

8) yMEeHHE KOHTPOJMPOBATH MPOLIECC U PE3YIbTAT YICOHONH MaTEMAaTHIECKOM JACSITEIIBHOCTH;

9) crmocOOHOCTH K AMOIIMOHAILHOMY BOCTIPUATHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1ay, PELICHUH, pacCyKIACHHM.

memanpeomemuule:

1) yMeHHe caMOCTOSITENIbHO IUIAHUPOBATh aJbTEPHATUBHBIC MyTH JOCTHXKEHUSA 1IeJIei, 0CO3HAHHO BhIOUpaTh Hanbosee 3 peKTuBHbIE
CIOCOOBI pelieHusl yueOHBIX U TO3HABATENbHBIX 33/1a4;

2) yMEHHE OCYIIECTBJIATh KOHTPOJIb IO 00pa3ily U MO CHoco0y NEHCTBHUS Ha YpPOBHE MPOM3BOJBHOIO BHHUMAHUS U BHOCHUTH
HE00XO0MMbIE KOPPEKTUBHI;

3) yMeHHe aJeKBaTHO OICHWBATh MPABUIBLHOCTh W OIMMOOYHOCTH BBITOJHEHHS y4eOHOH 3amgadd, e€ OOBEKTHUBHYIO TPYAHOCTH M
COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHUS;

4) 0CO3HAHHOE BJIAJICHHUEC JIOTHYCCKUMH JICHCTBUSMH OIPEACIICHUS MMOHATHH, 0000IEHNs, YCTAaHOBIICHUS aHAJIOTUH, KJTacCH(DUKAIINN
Ha OCHOBE CAMOCTOSITEIHHOTO BRIOOPA OCHOBAHUH M KPUTEPUEB, YCTAHOBJICHHS POJOBHIOBBIX CBS3CH;

5) yMeHHe yCcTaHaBIMBAaTh NMPUYMHHO-CJCACTBEHHBIC CBS3H; CTPOUTH JOTHUYCCKUE PACCYKIACHHS, YMO3AKIIOUCHUS (MHIYKTUBHBIC,
JCAYKTUBHBIC U 110 aHAJIOTHH) U BBIBOIBL;

6) yMeHHue co371aBaTh, IPUMEHSThH U MTPEOoOPa30BLIBATH 3HAKOBO-CUMBOIMYECKUE CPEICTBA, MOJCIA U CXEMBI JIJIST PEIICHHS YICOHBIX U
MO3HABATENIbHBIX 33/1a4;

7) yMeHUE OpPraHU30BBIBaTh YU€OHOE COTPYAHMYECTBO M COBMECTHYIO JESATEIBHOCTh C YUUTEIIEM U CBEPCTHUKAMU: OMPENEIIATh 1EIIH,
pacnpenensatb GYyHKIMUA U POJIU YYaCTHUKOB, B3aUMOICHCTBOBATh M HAXOAUTH OOIIME CIIOCOOBI pabOThl; yMEHUS paboTaTh B TPyIIIE:
ciymaTth napTHEpa; (GopMyIupoBaTh, apryMEHTHPOBATh M OTCTaMBaTh CBOE MHEHHE; HAXOAUTh OOIee pelieHHuEe W pas3peniaTh
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMKA U yUeTa UHTEPECOB;

8) cdhopMUPOBAHHOCTh Y4YEOHOW U OOIIETOIB30BATEIILCKOM KOMIIETEHTHOCTH B OOJACTH WCMHOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHONoruil (MK T-KOoMIIETeHTHOCTH);

9) nmepBoHaYaIbHBIC MPEACTABICHUSA 00 HIIEIX U 0 METO/aX MaTEeMAaTHKH KaK 00 YHUBEPCAJILHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE
MOJICIIMPOBAHUS SBJICHUI U TIPOIIECCOB;



10) ymeHue BUETh MATEMAaTHUECKYIO 33]]a4y B KOHTEKCTE MPOOJIEMHON CUTYyalluu B APYTUX JUCHUIUIMHAX, B OKPYKAIOIIEH JKU3HU;
11) ymeHue HaXOQuTh B Pa3IMYHBIX HCTOYHMKAX HWH(GOPMAIMIO, HEOOXOAMMYIO I PEHICHUS MaTeMaTUYeCKHX MpoOjeM, U
MPEACTABIATh €€ B TMOHATHOM (OopMe; NMPUHUMATh PEIICHWE B YCIOBUSAX HEMOJHOW W W30BITOYHON, TOYHOM M BEPOSITHOCTHOM
uHpopmanuu;

12) yMeHHne TOHMMAaTh W HCIIONH30BAaTh MATEMAaTHYECKUE CPEICTBA HATJBIIHOCTH (CXEMBI, TAONHIIBI, AUAarpamMMbl, Tpaduku) s
WJUTIOCTPALlUK, UHTEPIIPETALINU, ApTyMEHTAIINH;

13) yMeHue BbIIBUTaTh TUIIOTE3bI IPU PEIICHUH YUE€OHBIX 33]]a4 M TOHUMATh HEOOXOAUMOCTh UX TTPOBEPKU;

14) ymeHue NpUMEHATh UHIYKTUBHbBIC U JCTYKTUBHBIE CIIOCOOBI pacCy X ACHUM, BUAECTh Pa3IMUHbIC CTPATETHH PEIICHUS 3a/1aY;

15) noHnMaHue CyIHOCTH alTOPUTMUYECKUX NPENMCAHUNA U YMEHUE IEUCTBOBATh B COOTBETCTBHUHU C MPEJIOKEHHBIM aJITOPUTMOM;
16) ymeH#e caMOCTOSITEILHO CTaBUTh 11€JIU, BHIOMPATh U CO3/IaBaTh aJITOPUTM JJIs PEIICHHS Y4eOHBIX MaTEMAaTHYECKUX MPOOIIeM;

17) ymeH#ue miaHupoBaTh U OCYIIECTBIISITh I€ITEIbHOCTh, HAIIPABJICHHYIO HA PEIICHHE 3aa4 UCCIEA0BAaTEeIbCKOTO XapakTepa.
npeomemmuule:

1) ymenue paboTath C MaTeMaTUYECKUM TEKCTOM (CTPYKTYpPUPOBAaHHE, U3BJICUEHNE HEOOXOIMMON HH(pOpPMAIIUK), TOYHO U TPAMOTHO
BBIpaXaTh CBOM MBICIM B YCTHOM U MHUCHMEHHOM peud, MPUMEHSSI MAaTEMATUYECKYI0 TEPMUHOJOTHIO U CUMBOJIUKY, HMCIOJIb30BaTh
pa3IMuHbIC  SI3BIKM ~ MaTeMaTUKU  (CJIIOBECHBIM, CHUMBOJUYECKUHM, Tpaduyeckuii), OOOCHOBBIBATH CYXKICHUS, IPOBOJUTH
KJ1IacCU(UKAIIUIO, I0Ka3bIBaTh MATEMATUUYECKUE YTBEPKICHHUS;

2) BnageHue 0a30BBIM MOHATUMHBIM allapaToOM: UMETh MPEJCTABICHUE O YMCIIC, BJIAJICHUE CHUMBOJIBHBIM SI3BIKOM aIreOphl, 3HAHUE
AJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, (OpMUPOBAHUE MPECTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM
MUpE U O Pa3IUYHbIX CIOCO0aX UX U3YUEHHs], 00 0COOEHHOCTSIX BBIBOJAOB U MPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapaKTep;

3) yMeHHE BBINOJHATH ajlredpandeckue MNpeoOpa3oBaHUsl palMOHATLHBIX BBIPAKECHHUM, MPUMEHSATh UX AJs PEUICHUsS YYEOHBIX
MaTeMaTUYeCKHX 3aJ1a4 M 3a71a4, BOSHUKAIOIINX B CMEKHBIX yU€OHBIX MPEAMETaX;

4) yMeHue TO0JIb30BaThCS M3YYECHHBIMH MAaTeMAaTHUYECKUMHU (OPMYJaMU M CaMOCTOSITEILHO COCTaBISATH (DOPMYJIbI 3aBUCHUMOCTEN
MEXy BEIMYMHAMHU HA OCHOBE 00OOIIEHUS YACTHBIX CIIy4aeB M KCIIEPUMEHTA,;

5) yMeHue pelarth JUHEUHbIE YPaBHEHHUS;

6) OBNaJICHUE CUCTEMON (DYHKITMOHAIBHBIX MOHATUN, (DYHKIIMOHABHBIM SI3IKOM U CUMBOJIMKOW, yMEHUE CTPOUTH Ipaduku QyHKITHH,
OMHCHIBATh WX CBOMCTBA, UCIIOJIH30BATh (PYHKIIMOHAIBHO — rpapuiIecKue MPeCTABICHUS JJI1 OMUCAHUS W aHall3a MaTeMaTUYeCKUX
3a/1a4 U peajbHbIX 3aBUCUMOCTEN;

7)oBNazieHue OCHOBHBIMHU CIIOCOOAMHM TMPEJCTABICHUS U aHAJIN3a CTAaTUCTUYECKUX JAAHHBIX, YMEHHE pelaTh 3aJladyd Ha HaXOXIECHUE
YacTOTBI U BEPOATHOCTHU CITyYalHBIX COOBITUH;



8) YMCHUA IIPUMCHATDb N3YUYCHHBIC ITOHATHA, PC3YJIbTATBI 1 MCTOABI IIPU PCIHICHUHU 3a/1a4 U3 PAa3JIMYHBIX Pa3JCJIOB KypCd, B TOM YHUCJIC
3aJa4, HC CBOAAIMNXCA K HCIIOCPCACTBCHHOMY IIPUMCHCHHUIO M3BCCTHLIX aJITOPUTMOB.

6. Cogep:xanne TeM yueOHOI0 nmpeamera.
AJITEBPA

IHoBTOpenne kypca aareopsl VII — VIII kaaccos (5 4.)
CreneHnb ¢ paliuOHAJIBHBIM MOKAa3aTesieM (204.)
Crenenb ¢ LIeTBIM MOKa3aTeIeM U ee cBoiicTBa. Bo3BeneHne 4iciioBOro HEpaBEHCTBA B CTENIEHD C HATYPAJIbHBIM MTOKA3aTeIeM.
ApudmMeTnuecknii KOpeHb HaTypaJIbHON CTEIICHHU.
OcHosHas yenb — cPOPMUPOBATH TIOHITHE CTETICHH C LIEJIBIM MOKa3aTesIeM; BbIpadoTaTh YMEHHE BBIOIHATH IPEOOpa3oBaHus
MPOCTEHIINX BBIPAKEHUIN COJIEPIKAILMX CTENEHb C LENbIM IoKa3areseM. M3ydueHue TeMbl IpeaBapseTcsl HOBTOPEHUEM MOHSATHS
CTEIECHH C HaTypaJbHBIM [I0KA3aTeJIEM U €€ CBOCTBAa. BBOAUTCS onpeeieHre CTENEHH C LIEJIbIM OTPUIATENIbHBIM U HYJIEBBIM
nokazaressiMu. [loBTopsieTcst cTaHIapTHBIN BUJT YUCTIA.

CBoiicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTeJIeM PACIIMPSIOTCS HA CTENEHB C LEJIBIM NTOKa3aTesIeM, IPUBOJIUTCS IPUMED
J0Ka3aTeNIbCTBA CBOMCTBA BO3BEJECHUS B CTEIIEHD C LEIbIM OTPHUILIATENILHBIM [TOKA3aTeNIeM MPOU3BEICHUS IBYX MHOKUTEIEH.
VYyamuecs oBiaeBalOT YMEHUAMH HAXOJAUTh 3HAUEHHUE CTEIICHH C LIEJBIM MOKa3aTeIeM IPU KOHKPETHBIX 3HAYEHUSX OCHOBAaHUS U
MOKa3aTelIs CTENEHNU U TPUMEHSATh CBOMCTBO CTENEHU JJIs1 BBIYMCIICHUS 3HAUEHHI YMCIOBBIX BBIPAKEHUN W BBITIOJHEHUS
MPOCTEHIITUX TPeoOpa3oBaHUM.

[IIIKOJIbHUKU 3HAKOMSATCS C BO3BEJACHHEM B HATypaJbHYIO CTENEHb HEPABEHCTB, Y KOTOPBIX JEBblE M IIpaBble YacTH
MOJIOKUTEIIbHBL. B manbHeiemM 3T 3HaHust Oy Ay T MPUMEHSIThCS NPU U3YUYCHUH BO3paCTaHUs U yObIBaHUS (DYHKITUH.

OCHOBHOE BHUMAHHE YJIENAETCS BBIYMCIECHUIO 3HAYEHUN CTENIEHU, B YACTHOCTH C UCIIOJIb30BaHUEM KaJIbKYJISATOPA.
VYyanmxcst 3HaKOMSIT C IOHSITUEM KOPHS N - OUl CTENEHU U MOKAa3bIBAIOT, KAK €r0 BbIUNCIATD.
Crenennass ¢pynkuus (19 4.) OGnacts omnpenenenust QyHkiuu. Bospactanwe u yoObiBanue (yHkiuu. YeTHOCTh U HEYETHOCTH

k
bynkunn. OyHkuusa y =— . CreneHHass GyHKUIUS.
X
o 1
OcHosHas yenb — BbIpadOTAaTh YMEHUE YCTAHABIMBATH OCHOBHBIE CBOMCTBA O 3aJJaHHOMY Tpaduky PyHKIMHM y=x*, y=x3, y==,
X

k .
y=+X, y==, y=ax? +bx+c 1 H300paxaTh 3CKH3bI IPAQUKOB 3THX (yHKIIHIA.
X



[Ipu n3ydyeHnn matepurasna JaHHOMU TJIaBbl YTIyOJsIOTCS U CYIIECTBEHHO PAaCIIUPSIOTCS (DYHKIIMOHAIBHBIE MPE/ICTABIICHUS YUAIIUXCSl.

. 1 o o
Ha npuMepax GyHKIHI y=x3, y==, y=/X paccMaTpHBarOTCs OCHOBHEIE CBOWCTBA CTENIEHHOH (yHKINH, KOTOPBIE OCIE H3yUeHNUs
X

CTEIIEHU C ICWCTBUTEIbHBIM MTOKA3aTeJIEM JISTYT B OCHOBY (POPMUPOBaHUS NPEICTABICHUN O CTEIIEHHOW (DYHKIIMH C JIFOOBIM
JACHCTBUTENBHBIM MTOKA3aTeIeM. 3/1€Ch BaXKHO HE TOJIBKO U3yYUTh CBOWCTBA U TpaduKi KOHKPETHBIX (PYHKIIHIA, HO U TTOKA3aTh
MIPUKJIAIHON aCTIEKT UX TPUMEHEHHS.

Yyamumcs IpeCcTOUT OBIAJeTh TAKUMU CBOMCTBaMH, KaK 00J1aCcTh ONMpEACNICHHUs, YeTHOCTh U HEUETHOCTh (DYHKIIMHU, BO3PACTAHUE U
yObIBaHNE (DYHKIIUU HAa POMEKYTKE.

C Bo3pactranueM u yobIBaHHeM (YHKIIMHU ydaiuecs Becrpedanuch B VI kimacce, HO JuIb pu M3y4eHUH TaHHON TEMBI
(bOopMyYTUPYIOTCS UX ONPENIeTICHUs, a CIIeI0BATEIbHO, MOSBISETCS BO3MOXKHOCTh aHAJIMTUYECKH JI0Ka3aTh BO3pacTaHUE U YObIBaHUE
(GyHKIIMM HA IPOMEXKYTKE (0HAKO MPOBEJCHUE TTOT00HBIX J10Ka3aTEIHCTB HE BXOJUT B YUCIIO 00A3aTEIbHBIX YMEHHI). Yyaruecs
JIOJKHBI HAYYUTHCSI HAXOUTh IPOMEKYTKH BO3pACTaHUs U yObIBaHUS C MOMOIIBIO Tpaduka paccMaTpuBaeMon (QyHKIIUH.

[Tpu nzydyeHnn kaxaon GyHKIMK MPEANoaraeTcs, 4YTo y4yalrecss CMoryT n300pa3uTh 3CKu3 rpaduka paccMaTpuBaeMoi GyHKIUU U

. k .
1o rpauKy nepevyrciuThb ee cBoicTBa. C MoMoIbio QyHKINUN Y =— yTOYHSAETCA MOHATHE 00PAaTHOUM MPONOPLUUOHATBHOCTH.
X

Iporpeccun (15 4.)

UucnoBas nociaeaoBaTeIbHOCTh. ApudmeTndeckas U reoMeTpuueckas nporpeccuu. @opmysibl N —ro 4ieHa, CyMMbI N MEPBBIX
YJICHOB apU(METUUECKON U TEOMETPUUECKON TPOTPECCUIA.

Ochognas yenb — MO3HAKOMUTD yHalIUXCsl C MOHATUIMH apu(PMETUUECKON U T€OMETPUUECKOM IPOrPECCUi.

VYyanuecs 3HaKOMSTCS ¢ YACTOBBIMU MOCIEA0BATEILHOCTAMHU, YUaTCA 10 3aaHHOM opmylie N —TO WieHa NPU PeKypPEHTHOM
crioco0e 3aaHus MOCNIeI0BATEIbHOCTH HAXOIUTh WICHBI TTOCIIEIOBATEIIHHOCTH.

3HAKOMCTBO C apu(PMETHUECKOM U TEOMETPUUYECKON TPOrPECCUSIMU KaK YUCIOBBIMH MOCTIEA0BATEIILHOCTSMU OCOOBIX BHJIOB
MIPOUCXONUT Ha KOHKPETHBIX MPAKTHUECKUX npuMepax. @opMysbl N — ro 4jieHa ¥ CYMMBI TIEPBBIX N YJIEHOB 00EUX MPOTPEcCuit
BBIBOJISITCSl YUUTEJIEM, OJTHAKO TPeOOBATh OT BCEX YYAIIMXCS YMEHUS BBIBOAUTH 3TU (DOPMYJIBI HEOOS3aTeIbHO. Y TIPaKHEHUS HE
JIOJKHBI TIPEAToJaraTh UCIOIb30BaTh B CBOEM pellieHnr (hopMyJl, HE MPUBEICHHBIX B YUCOHUKE.

Ciyuaiinbie coObiTus (134.)

[{enb: 03HAKOMUTH O0YUAIOIIUXCS C TIOHSITHSIMU NIEPECTAHOBKH, PA3MEIICHHsI, COYETAaHUS M COOTBETCTBYIOIUMHU (DOopMyIaMu st
MoJICYeTa UX YMCJIa; BBECTHU MOHSITUS OTHOCUTEIHLHON YaCTOThI M BEPOATHOCTH CIIy4altHOTO COOBITHSI.

CoObITHSI HEBO3MOXKHBIE, JIOCTOBEpHBIE, ciydaiiHble. COBMECTHBIE W HECOBMECTHBIE COOBITHSA. PaBHOBO3MOXKHBIE COOBITHS.
Kiaccuueckoe ompeneneHne BepoOSATHOCTH coObITHs. [IpencraBiieHMEe O T€OMETPUUECKON BEPOSATHOCTH. PellleHne BEpOSITHOCTHBIX



3a/lay C MOMOIIbI0 KOMOMHATOPUKU. [IpOTHBOIMONIOKHBIE COOBITUSI M UX BEPOATHOCTU. OTHOCHUTENIbHAS YacTOTa U 3aKOH OOJBIIMX
yucen. TakThka urp, CipaBeUIMBbIE U HECITPABEIJIMBBIC UTPBI.
YMeTh: OpUEHTHPOBATHCS B KOMOMHATOPUKE; CTPOUTH JIEPEBO BO3MOKHBIX BAPUAHTOB
3HaTh U YMETH MOJIb30BAThCA (DOPMYIIaMHu I PEIICHUsT KOMOMHATOPHBIX 3314

5.Cayuaiinbie BeJIMYUHBI. (54)
Tabmuupl pacnpeneneHus 3HAYEHUN CIydallHOM BeJWYWHBL. HarisgaHoe mnpeacTaBieHHE paclpeleieHUsl CIy4YaillHOM BEJIMYWHBIL:
MOJINTOH YacTOT, JUarpaMMbl KpPYTOBBIE, JIMHEWHBIE, CTOJOYaThle, TUCTOrpamma. ['eHepaibHash COBOKYIHOCTh M BBIOOpKA.
PenpezentaruBHasi BbIOOpKa. XapakTEpUCTHKU BBIOOPKU: MoOjaa, MeauaHa, cpeaHee. [IpencrtaBieHue O 3akOHE HOPMAIBLHOTO
pacrpeneneHus.
YMeETh: ONpeneATh KOJIMYECTBO PABHOBO3MOKHBIX UCXO0JI0B HEKOTOPOI'O UCIIBITAHUS;
3HaTh KJIACCUUECKOE OIPEIETICHUE BEPOSTHOCTH, (POPMYJITy BEIUUCICHUS BEPOSTHOCTH B CIIy4ae UCX0/1a MPOTUBOIIOJIOKHBIX COOBITHI

6. MuosxkecTBa. Jloruka. (74) [TogMHOXECTBO, MHOKECTBO, 3JIEMEHThI MHOXECTBA, Kpyru Dijepa. Beicka3piBaHUE, OTpULIAHUE
BBICKa3bIBaHU, IIPEUIOKEHUS C IIEPEMEHHBIMUA, MHOYKECTBO UICTUHHOCTH, PABHOCUJIbHBIE MHOXKECTBA, CUMBOJIbL. Y PaBHEHUE
OKPY’KHOCTH.
YMeTh: pemars 3a1a4, IPUMEHSSI TEOPEMBI MHOKECTB, KPYTHA DWIIEpa, C HCIOJIb30BAHUEM JIOTHYECKHUX CBI30K (D), «UIIN», CHEM.
3HaTh NOHSTHS MHOKECTBA, TOJAMHOKECTBA, IEPECCUCHHE MHOXKECTB, 00bEIUHEHNE MHOYKECTB; TIOHSITHE BHICKA3bIBAHHUS.
7. IloBTOpenue. Pemenne 3axay (18 4)

I'EOMETPUSA

1. Bextopbl. MeToa KoOpAMHAT
Bexrop. lnuna (Moaysb) BekTopa. PaBeHCTBO BEKTOPOB.
Onepanny HaJ BEKTOPAMHU: CIOKEHHE U BBIUUTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO, PA3/I0J4CEHUE.
IIprMeHeHnE BEKTOPOB K PELIEHUIO 3a]a4: CPEAHSS JINHUS TPAEIUU.
Koopannate! Bekropa. Pemenne npocrenmux 3aaad B KOOpAUHATAX.
Konnuneapmnvie sexkmopui. [lpoexyus na oco. Paznodcenue 6ekmopa no KoOpOUHAMHbBIM OCSM.
Ypasnenue npsamou u okpyscnocmu.

OcHoBHas Hejib — chOpMUPOBATH MOHATUE BEKTOPA KAaK HANIPABICHHOIO OTPE3Ka, MOKa3aTh yYallMMCs IPUMEHEHUE BEKTOpa
K PELLICHHIO ITPOCTENIINX 3a1a4.



[Ipn u3ydyeHun NaHHON TeMbl OCHOBHOE€ BHHMMAaHHE YJEISETCS BBIMOJHEHUIO ONEpalMii HAJl BEKTOpAaMU B T'€OMETPUUYECKOMN
dopme. Tlonarue paBeHCTBa BEKTOPOB BBOJAUTCS HA MHTYUTHBHOW OCHOBE. 3aBEpILIACTCS M3yUEHHE TeMbl 3HAKOMCTBOM C MOHSITHEM
KOOPJIMHAT BEKTOPA.

2. CooTHOLICHUS MEKY CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajsipHoe Npou3BeeHNe BEKTOPOB.

Cunyc, xocunyc u TanreHc yriaa ot 0° mo 180°; mpuBeneHue k octpoMy yriry. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
®opMyIibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO M TOTO e yIia.

dopMyiia, BeIpaXkarolias mioaib TPEYyroJbHUKA Yepe3 IBE CTOPOHBI M YTOJI MEXAY HUMHU.

TeopeMa KOCHHYCOB M TEOpEMA CUHYCOB; IPUMEPBI UX IPUMEHEHUS AJI1 BBIYUCIICHHS 3JIEMEHTOB TPEYTOJIbHHUKA.

CkansipHOE IPOU3BENCHUE BEKTOPOB. YTOJ MEXKAY BEKTOPaAMHU.

OcHOBHas 1€1b — NO3HAKOMUTD YYAIIMXCS C OCHOBHBIMU JITOPUTMAaMU PELIEHUS TPOU3BOIBHBIX TPEYTOJIbHUKOB.

B mporecce n3ydyeHus JTaHHOW TE€Mbl 3HAHHS YYAIIUXCS O TPEYTOJbHHUKAX TOMOJIHSIOTCS CBEACHUSMH O METOJAX BBIYMCIICHUS
AJIEMEHTOB IIPOU3BOJIBHBIX TPEYIOJBHUKOB, OCHOBAHHBIX Ha T€OpPEMax CHUHYCOB M KOCHMHYCOB. Kpome TOro, 3mech ke ydaiuecs
3HAKOMSATCS elle ¢ 0IHOM opMyJIoi IIomaau TpeyrojabHuKa. [Ipu 3ToM BOoCIpon3BECHUS 10KA3aTEIbCTB 3TUX TEOPEM OT yUalllUXCsl
MOKHO HE TpeOOBaTh.

3. lnuHAa OKPYKHOCTH H IUIOIIAAb KPyra

[IpaBuiIbHBIE MHOTOYTOJBHUKH.

Bnucannvie u onucannvle 0OKpys#CHOCMU NPABUTLHO20 MHO20Y20IbHUKA.

DopMyJibl, BRIPAKAOIIUE MIOIIA/Ib IPABUIBHOTO MHOTOYTOJIbHUKA Yepe3 NEPUMETP U PANYC BIUCAHHOW OKPYKHOCTH.
Ilocmpoenue npaguibHbiX MHO20Y201bHUKOS.

Jlnuna okpyxHOCTH. Hncmno r.

[Tmomaae Kpyra u miomaas CEKTopa.

OcHOBHAs 1I€JIb — PACHIUPUTh U CHCTEMATH3UPOBATh 3HAHUS y4alIuxcs o0 OKPYKHOCTSIX M MHOTOYTOJbHUKaX. B »Toil Teme
y4aniecss 3HaKOMSTCS C OKPY’KHOCTSIMH, BIMCAaHHBIMU B IPAaBUJIbHBIE MHOTOYTOJBHUKH, U OKPYKHOCTSIMU, ONKHCAHHBIMU OKOJIO
MPaBUJILHBIX MHOTOYTOJIBHUKOB, U UX CBOMCTBaMU. [Ipu 3TOM BOCIIpou3BeIeHUS JOKA3ATEIBCTB TUX TEOPEM MOXKHO HE TpeOOBaTh OT
BCEX yYaluxcsl.

3nech ydaiuecs Ha MHTYUTHBHOM YPOBHE 3HAKOMSITCSI C TIOHSTHEM MpEJesia U ¢ €r0 MOMOIIBI0 PACCMAaTPUBAIOT BBIBOI (HhOPMYJT
JUTMHBI OKPY>KHOCTH U IJIOIIAAN KpyTa.

4. JIBukeHnune
LIpumepwl osudicenuii ueyp.



e [lapannenvuulli nepeHoc u no8OpPom.

OcHoBHas CJIb — IMO3HAKOMUTD y4JalIUXCs C IMOHATUCM ABUKCHUS HA INIOCKOCTHU: CUMMCTPHAMU, ITapaJUICJIbHBIM IICPEHOCOM,

MIOBOPOTOM.

[TonsiTue OTO6pa)KCHI/I$I IUIOCKOCTH Ha ce0s1 KaK OCHOBBI IJIs1 BBCACHUS TMOHATHUA ABHMKXCHHA pacCMATpUBACTCA HAd HMHTYUTHUBHOM
YPOBHC C IIPUBJICYCHUCM Y7KC U3BCCTHLIX YyUYalTUMCA MOHSITUHA OCEBOM U HCHTpaHBHOﬁ CUMMCTpPHUU. HSy‘lCHI/Ie IIOHATHUA ABHMXXCHUA U

€ro CBOMCTB JacTCsa B O3HAKOMUTCIIBHOM IIJIAHC.

HpI/I HN3YyUCHHUN TCMblI OCHOBHOC BHHMAHHC CJIICAYCT YACIUTD BLIpa6OTKe HaBBIKOB ITIOCTPOCHUA 06p330B TOYCK, OTPC3KOB,

TPCYT'OJIBHUKOB IIPH CUMMCTPHUAX, ITIAPAJITICIIBHOM IICPCHOCEC, IIOBOPOTC.

5. IloBTOopenue. Pemenune 3agau

6. TemaTH4yeckoe INIAHUPOBAHME ¢ YKAa3aHUEM OCHOBHBLIX BU0B y‘l€6HOI7I JAeATECJIBbHOCTH oﬁyqamumxcn

No Kou-
) Tema ypoka BO Ili1anupyembie pe3yabTaThl 0CBOCHUSA MaTepUaJia
4acoB
1 IToBTOpEHME
1-2 [ToBTOpEeHuEe Kypca anredpsl 8 Kinacca. 2 -YMETh IPOBOJIUTH 3aMEHY IEPEMEHHO;
HepasenctBo. KBanpaTHbie KOpHHU. -yMETb peliaTh KBaJpaTHbIC YPABHEHUS U YPABHECHHS,
MOJTyYMBIIIHECS U3 3aMEHBI;
-3HATh U YMETh peliaTh OMKBaIpPATHbIC YPABHEHUS
3-4 IToBTOpeHue Kypca anredpsl 8 Kiacca. 2 -3HaTh ¥ MIOHUMATh AJITOPUTM PEIICHUS] HEPABEHCTB;
KBaaparHbie ypaBHEHHS 1 HEpABCHCTBA. -yMETb MPaBUILHO HAWTH OTBET B BUJIC YHUCIIOBOTO MPOMEXKYTKA
CamocmosamenvHasa paboma no meme -yMETb peIiaTh HEPABEHCTBA, HCIOIL3Ys METOI HHTEPBAJIOB
«Pewenue keadpamuulx ypasrnenuu u
HepaseHcmey
5 Bxonnast koHTpoJibHAsI paboTa 1




MHOroyroiasHUKH (onpeaeaeHue,
CBOMCTBA, (hOPMYJIBI ILTOIAICH).

-3HATh CBOMCTBA OCHOBHBIX YE€THIPEXYTOJHLHUKOB;

-3HaTh (DOPMYJIBI TLTOIIAICH;

-yME€Tb CTPOUTH MHOTOYTOJIBHUKH M TIO YEPTEXKY ONPEACIIITh UX
CBONWCTBA

7 OKpy>XHOCTb, DJIEMEHTHI OKPY>KHOCTH. -yME€Tb CTPOUTH BIUCAHHBIC U OMTUCAHHBIC OKPYKHOCTH;
Bnucannas u onrcanHasi OKpyKHOCTb. -3HATh AJIIEMEHTBI OKPY>KHOCTH;
Bub! yrios. -pa3yinyaTh HEHTPAJIbHbBIC U BIIUCAHHBIC YIJIbI
Crenensp ¢ paliiOHAJIBHBIM
nokasareJjieM
8-9 -3HaTh OMNpENEJICHUEe CTeNeHH C IEJbIM OTpPULIATEIbHBIM
CreneHb ¢ LETBIM MOKa3aTesIeM. noKasaresieM
-yM€Tb TMPEJCTABIATh CTEMEHb C IEJIbIM OTPHUIATEIbHBIM
IOKa3aTesIeM B BUJIE IpOOH U HA0OOPOT.
10 CreneHb ¢ LENTbIM MOKa3aTeIeM. -3HaTh OMPEIEICHUE CTENCHH C TIEJIBIM OTPUIIATEIHHBIM
noKasareyieM
-yMeTh TPEACTABIATh CTEMEHb C IEJIbIM OTPHUIIATEIHHBIM
noKaszaTejieM B BUJE ApoOU U HA0OOPOT.
11 CremneHb ¢ LETBIM MOKa3aTesIeM. -3HaTh OMpENEJIeHUEe CTENeHH C IEJbIM OTPUIIATEIbHBIM
noKasaresieM
-yMeThb TMPEJCTABIATh CTEMEHb C IEJIbIM OTPHUIATEIbHBIM
noKa3aTejeM B BUC ApOOU U HA00OPOT.
12 ApudmMeTnuecknii KOpeHb HaTypaTbHON -yME€Tb BBIYUCIISITH apu(PMETHUECKUN KOPEHB /1 —OU CTETICHH,
CTEIEHHU.
13 ApudmMeTnueckuii KOpeHb HaTypaTbHON -yMETb BBIYUCIISTH apu(PMETHUECKUN KOPEHB 71 —OU CTETICHH,
CTEIEHHU.
14 ApudmMeTnuecknii KOpeHb HaTypaTbHON -YMETb BBIYUCIISITh apu(PMETHIECKUN KOPEHB 77 —OU CTETICHH,
CTEIEHHU.
15 ApudmMeTnyeckuii KOpeHb HaTypaIbHON -YMETb BBIYUCISTH apu(PMETHUECKUN KOPEHb /7 —OU CTETEHH,

CTCIICHU.




16

CBoiicTBa apu(hMETHIECKOTO KOPHS.

-3HATh CBOMCTBA aprU(METUIECKOTO KOPHS 7 —OH CTETICHH,
-yMETh IMPUMEHATH [IAHHBIE CBOMCTBA  MPU YHOPOIIECHUHU
BBIPAKCHUM.

17

CBoiicTBa apu(PMETHIECKOTO KOPHS.

-3HATh CBOMCTBA aprU(METUIECKOTO KOPHS 7 —OH CTETICHH,
-yMETh IMPUMEHATH JAaHHBIE CBOMCTBA  IIPU YIPOUICHUHU
BBIPKCHUM.

18

CaoiicTBa apu(pMeTHUECKOTO KOPHS.

-3HATh CBOMCTBA apu(METUYECKOTO KOPHS # —Ol CTEeNeHH,
-yMEThb MPUMEHSTh JIaHHBIE CBOMCTBA  IpPU YNPOLIECHUHU
BBIPAKCHUM.

19

CaoiicTBa apuPMeTHYECKOTO KOPHSI.

-3HaTh CBOICTBA apu(PMETUUECKOT0 KOPHS 1 —OU CTETECHH,
-yMETh TMPUMEHATH [JIAHHBIE CBOMCTBA  MPU YHPOIIECHUHU
BBIPAKCHUM.

20

CrerneHn ¢ paguOHAJIbHBIM ITIOKA3aTCJICM

-3HATh OIPEJICIICHUE CTENICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
-yMETh MPEJICTABIATh CTEIEHb ¢ PAIMOHAILHBIM MTOKA3aTeIeM B
BU/JIE APOOH 1 HA0OOPOT.

21

CreneHs ¢ PalduOHAJIbHBIM ITIOKA3aTCJICM

-3HATh ONPE/ICIICHUE CTCIICHH C PalliOHAIBHBIM ITOKa3aTeIIeM
-yMETh IIPEJICTABIIATh CTCIICHb C PAIMOHAJILHBIM ITOKA3aTeICM B
BHJIE IpoOH ¥ HA0OOPOT.

22

CrerneHn ¢ PaiuOHAJIbHBIM ITIOKA3aTCJIEM

-3HATh OTPE/ICIICHUE CTETICHH C PAIMOHAIBHBIM ITOKa3aTeIeM
-yMEeTbh TIPEJICTABIIATh CTEIIEHb C PAIMOHAILHBIM ITOKAa3aTeIeM B
BUJIE IpoOU 1 HA0OOPOT.

23-24

Bo3Benenue B cTeneHpb YMCIOBOTO
HEPABEHCTBA.

Bo3Benenue B CTEIEHL YMCIOBOTO HCpPaBCHCTBA.

25

Bo3Benenue B cTeneHb 4YMCIOBOTO
HEPaBEHCTBA.

Bo3BeneHue B cTENEHb YHMCIOBOTO HCpPaBCHCTBA.




26 O6o06maronuit ypok mo teme «CTeneHs ¢ -yMETh TPUMEHATh CBOMCTBA apU(METUUYECKOTO KOPHS 1 —OH
palMOHAIBHBIM ITOKa3aresnem» BIIM CTEIIEHW IIPpU  YIPOINEHUM  BBIPAKECHUM W PELICHHUH
MIOKA3aTEIbHBIX YPABHCHUMU.
27 O606maromuit ypok mo teme «CTerneHs ¢ -yMEeTh MPUMEHATh CBOMCTBA apuU(METUUYECKOTO KOPHS 1 —OHU
palMOHAIBHBIM ITOKa3aresnem» BIIM CTEIIEHW IIPpU  YIPOINEHUM  BBIPAKECHUM W PELICHHUH
[IOKa3aTeNbHbIX YPAaBHEHUM.
28 O60061maromuil ypok no teme «CTeneHs ¢ -yMEeTh NPUMEHATh CBOMCTBA apU(METUUYECKOrO KOpHS 1 —OWU
paloHaIbHBIM NoKa3aTeseM» BIIM CTENEHH IMpU  YHOPOUIEHMH  BBIPAKEHUH U pElICHUU
OKa3aTeNbHbIX YPAaBHEHUH.
29 KoHntposnbHas padota o teme «CTeneHb -yM€Th YIpPOILATh BBIPAXKEHUS M peIIaTh IOKa3aTeIbHbIC
C pallMOHAJIBHBIM ITOKA3aTEIEM» ypaBHEHHUS.
30 AHanu3 KOHTPOJIBHON PabOTHI. -yM€Th HaXOJuTh OOJACTh ONpPENESICHUs U 00JacThb 3HAYEHHUS
O6nactb onpeneneHus: QyHKIMH. byHKIIY;
31 ITonsiTHE BEKTOpA. - OIIPEZIEJICHNE BEKTOPA, BUbI BEKTOPOB, JJIMHA BEKTOpa
-yMeTb U300pakaTh, 0003Ha4YaTh BEKTOP, HYJIEBOM BEKTOP;
-3HaTh BUJIbl BEKTOPOB
32 ITonsiTHE BEKTOpA. - OIIpPEZIEJIEHNE BEKTOPA, BUbI BEKTOPOB, JJIMHA BEKTOpa
-yMeTb U300paxaTb, 0003Ha4aTh BEKTOP, HYJIEBOU BEKTOP;
-3HaTh BUJIbl BEKTOPOB
CrenenHasi QyHKIHA
33-34 | Bo3pacranue u yobiBanue QyHKITHH. -yME€Tb ONpPEAENATh HyIU (QYHKUHUU, TPOMEKYTKH BO3PACTAHUS
U yObIBaHUS
35 Bo3spacranue u yobiBanue QyHKIUN. -yME€Tb ONpPENENITh HyU (QYyHKIHUU, TPOMEKYTKH BO3PACTAHUS
U yObIBaHUS
36 Bo3spacranue u yobiBaHue QyHKIUU. -yME€Tb ONpPENENSITh HYIU (DYHKLIHMH, TPOMEKYTKHA BO3pPACTaAHUS

U yObIBaHUSA




37

YeTHOCTh ¥ HEYETHOCTh (DYHKITHH.

-yMeTh 1O QopMyJie OIpenensTh YETHOCTh U HEUYETHOCTh
byHKINY;

-IPUBOIUTH IPUMEPHI 3THX (DYHKIIHIA;,

-3HATh KaK PACIOJI0KEH rpaduiKk YeTHOW W HEYSTHOU (PyHKINH

38 YeTHOCTh U HEYETHOCTh (PYHKIUU. -yMeTb 10 (¢opMyse OIpeAeNaTh YETHOCTh M HEUYETHOCTh
byHKIIY;
-IIPUBOJUTH IPUMEPHI ATUX (DYHKIIHIA;
-3HaTh KaK PACIMOJI0KEH IrpaduK YeTHON U HEYETHOU (PYHKIMH
39 | Oyukmus y=K/X. -3HaTh CBOMCTBA QYHKIHUSA Y=K/X,
-yMeTh CTpouTh rpaduk (yHKImMH y=K/X, IpaBUIBHO YUTATh
rpaduxk.
40 | dynkus y=K/x. -3HaTh CBOWCTBA PyHKIUA Y=K/X,
-yMeTh CTpouTh rpaduk (yHKImMH y=K/X, IpaBUIBHO YUTATh
rpaduk.
41 | OyHkus y=K/X. -3HaTh CBOMCTBA QYHKIUSA Y=K/X,
-yMeTh CTpouTh rpaduk (yHKIME y=K/X, IpaBUIBHO YUTATH
rpaduxk.
42 | HepaBeHCTBa U ypaBHEHUs, COJCPIKAIINE -yMETh UCTOIh30BaTh CBOWCTBA CTETICHHON (DYHKITUH MPU
crenenb. BIIM PELIEHNN Pa3IMYHbIX YPABHEHUN U HEPABEHCTB.
-yMETh pelliaTh UPPALUOHAIBHOE YPABHEHHUE.
43 | HepaBeHcTBa U ypaBHEHUs, COAEpIKAIINE -yMETh UCNOJIb30BaTh CBOWCTBA CTENEHHON (PYHKIUH NPU
crenenb. BIIM PELICHUY Pa3IMYHbIX YPABHEHUN U HEPABEHCTB.
-yMETh pelliaTh UPPALUOHAIBHOE YPABHEHHUE.
44 | HepaBeHCTBa U ypaBHEHUs, COJCPIKAIIINE -yMETh UCTOIH30BaTh CBOWCTBA CTENICHHON (DYHKITUH MPU
creness. BIIM PELLIEHUY Pa3INYHbIX YPAaBHEHUN U HEPABEHCTB.
-YMETh peliaTh UPPaALMOHAIEHOE YPABHCHHE.
45 | HepaBeHCTBa U ypaBHEHUs, COJEPIKAIIINE -yMETh UCTOIh30BaTh CBOWCTBA CTETICHHON (DYHKITUH MPU

crenieHb. BIIM

PELIEHUN Pa3IMYHbIX YPABHEHUN U HEPABEHCTB.
-YMETh PEIIATh UPPALMOHAIBHOE YPABHEHHUE.




46

HepaBeHcTBa 1 ypaBHEHHUS, COAEPKAIINEC
crerneus. BIIM

-yMETb UCIOJIH30BaTh CBOMCTBA CTENIEHHON (QYHKIIUU MTPU
pElIeHUH Pa3InYHbIX YPAaBHEHUN U HEPABEHCTB.
-YMETh peliaTh UppPaIMOHAIbHOE YpPaBHEHHE.

47 | O6o0maronmii ypox . -4ETKO 3HATh AJITOPUTM MOCTPOCHUS rpapuka QyHKIIHNH,
Camocmosamenvhas paboma no meme CBOICTBa (DYHKIHH,
«Cmenennas gynkyus ». -yMETh CTPOUTD IpauK PyHKIIHIA;
-YMETh peliaTh UPPaALUOHAIbHOE YPABHEHHE.
48 | O6o6maronmit ypox . -4€TKO 3HATh AJITOPUTM MOCTpOeHUS rpaduka GyHKIUH,
CBOMCTBA (DYyHKIINH;
-yME€Tb CTPOUTH rpaduK QPyHKIUH;
-YMETh pellaTh UPPALUOHAIIBHOE YPABHEHHUE.
49 | KontposabHas paboTa o Teme -yMETh CTPOUTD Ipaduk GYHKINN Y=K/X, IpaBUIBHO YNTATh
«CreneHHas QyHKIMS » rpadux.
-YMETh peliaTh UPPALUOHAIBHOE YPABHEHHE.
50 | Ananu3 KOHTPOJIBHOM PabOTHI -IIPUBOJIUTH IPUMEPHI MOCIEI0BATEIBHOCTEN;
-YMETh OMPeIesATh WICH MOCIe0BATEIFHOCTH 10 (hopmyrie
51 | CnoxxeHue v BHIYUTAHHUE BEKTOPOB. -yMETh MPAKTUYECKU CKJIAIbIBATh M BHIYUTATH JBA BEKTOPA,
CKJIa/IbIBaTh HECKOJIbKO BEKTOPOB
52 | CnoxxeHue 1 BHIYUTAHUE BEKTOPOB. -yMETb MPAKTUUECKH CKJIA/IbIBATh U BHIYUTATH JIBA BEKTOPA,
CKJIa/IbIBaTh HECKOJIbKO BEKTOPOB
53 | CnoxxeHue 1 BHIYUTAHUE BEKTOPOB. -yMETb MPAKTUUECKH CKJIAJIbIBATh U BHIYMTATH JIBA BEKTOPA,
CKJIa/IBIBaTh HECKOJIBKO BEKTOPOB
IIporpeccun
54 YucnoBas mociae10BaTeIbHOCTb. -IPUBOJIUTH IPUMEPHI MTOCIIEI0BATEILHOCTEH;
-yMETh OIpeIesiTh WIEH MOCIE0BATeIbHOCTH 0 (hopmyIie
55 | ApudmeTudeckas mporpeccusi. -YMETH OIPEIEIISITh BUI IPOTPECCUU TI0 €€ ONPEICIICHUIO;

-3HATh U IPUMEHSTH MPU PEIICHUH 33724 YKa3aHHYIO hopmyTy




56

ApudmeTrueckas mporpeccus.

-yMETbh ONPENEATh BUJl IPOTPECCHH T10 €€ ONPEACIICHHIO;
-3HATh U IPUMEHSTH MPU PEIICHUH 337249 YKa3aHHYIO (OpMYyTTy

57 | ApudmeTrnueckas mporpeccus. -yYMETh OIpeIesATh BUJ MIPOTPECCUU TI0 €€ ONpeIeTICHHIO;
-3HaTh U MPUMEHSITH [P PEIICHUH 33]1a4 YKa3aHHYIO hopMyTy
58-59 | Cymma n miepBbIX 4JICHOB -YMETh HaXOJIUTh CYMMY apu(pMETHUUECKON IPOTrPeCcCHu 1o
apu(pMEeTUIECKON MPOTPECCHUH. bopmyie
60 CamocmosamenvHas paboma no meme -YMETh HaXOJIUTh HY>KHBIN YJIeH apu(METHIECCKON ITPOTPECCUH;
«Apugpmemuueckas npoepeccusLy -TI0JTH30BaThCs POPMYIION CyMMBI N WICHOB apu(PMETUIECKOM
IPOrpecCcuy;
-ONpeNesTh  SIBISIETCS T JAaHHOE  YHUCIO0  YJICHOM
apudMeTHyeCcKoi mporpeccuu
61 | ['eomeTrpuyeckasi mporpeccus. -3HaTh OMpE/IEICHNE TEOMETPUUYECKON MPOTPECCUU;
-yMETh pacro3HaBaTh T€OMETPUIECKYIO MPOTPECCHUIO;
-3HaTh JIAHHYIO (OPMYITYy U YMETh UCIIOJIb30BATh €€ MpHU
pelIeHnn 3a1a4
62 | ['eomeTrpuyeckasi mporpeccus. -3HaTh OMpE/ICICHUE TEOMETPUUECKOI MPOTPECCHH;
-yMETh pacro3HaBaTh T€OMETPUIECKYIO MPOTPECCHIO;
-3HaTh JIAHHYIO (OPMYITYy U YMETh UCIIOJIb30BATh €€ TP
pEIIeHnH 3a7a4
63 | I'eomerpuueckas mporpeccus. -3HaTh ONPEJIETICHUE TEOMETPUUECKOI MPOrpeccuy;
-yMETh pacro3HaBaTh F€OMETPUUECKYIO POTPECCHUIO;
-3HATh JaHHYIO GOPMYITY U YMETh UCTIOIB30BaTh €€ MpHU
peIIeHnH 3a1a4
64 | Cymma n nepBbIX YJICHOB -3HATh U YMETh HAXOJAUTh CYMMY T€OMETPUYECKOI Mporpeccuu
Te€OMETPUUECKOMN MPOTPECCHH. o popmyre
65 | beckoHeuHo yObIBaromias -yME€Tb HaxOJIUTh CyMMYy O€CKOHEUHON T€OMETPUUECKOM

reoMCTpHUUICCKas Mporpeccud

IPOTPECCHH
-IPEJICTABIATH B BUE OOBIKHOBEHHOM JPOOU OECKOHEUHYIO
JNECATUYHYIO IpOOh




66 | Camocmosmenvuas paboma  no meme
«lIpozpeccuuy
67 | KontpomphHas  pabora 1o TeMe -yMETh HAXOJIUTh HY>KHBIM YJIEH T€OMETPUUYECKOI MPOTPECCUH;
«IIporpeccun» -TI0JIb30BATHCSI POPMYIION CYyMMBI N WICHOB T€OMETPHUICCKOM
IPOTrPECCHU;
-MIPEJICTaBISATh B BUJIe OOBIKHOBEHHOU JPOOH OECKOHEUHYIO
JECATUYHYIO IPOOD
68 | AHanu3 KOHTPOJIBHOM pabOTHI.
69-70 | YMHOXXEHHE BEKTOpa Ha YUCIIO. -3HaTh MPABUJIO0 YMHOKCHHSI BEKTOPOB, CPEIHSAS TUHUS
Tpamneuuu
-yMETh CTPOHTH MTPOU3BEACHNE BEKTOPA HA YHCIIO;
-YMETh CTPOHUTbH CPEIHION0 JIMHUIO TPANCLUU
71 | IlpuMeHeHue BEKTOPOB K PEIICHUIO -yMETh IPUMEHSTH MPABHUIIO CJIOKEHUS ¥ BHIYUTAHUS BEKTOPOB,
3anay. BIIM PABUJIO YMHOKEHUS BEKTOPOB, IIPABUJIO CIOXKEHUS U
BBIUUTAHUS BEKTOPOB, PABUJIO YMHOKEHHS BEKTOPOB
-yMETh Ha YepTexke MOKa3bIBaTh CyMMY, Pa3HOCTb,
IIPOU3BE/IEHNE BEKTOPOB;
-yMETh IPUMEHSTh 3TH MTPaBUJIa IPH PEIICHUU 3a]1a4
72 | CpenHsas nuHMs Tpaneuuu. Pemenue -yMETh NPUMEHSATh MPABUIIO CIOXKEHUS U BHIYUTAHUS BEKTOPOB,
3amad. BIIM IIPABUJIO YMHOKEHHUSI BEKTOPOB, IIPABUIIO CIIOKECHUS U
BBIUMTAHUS BEKTOPOB, MPABUIIO YMHOKEHHS BEKTOPOB
-yMETh Ha YepTekKe MOKA3bIBATh CyMMY, Pa3HOCTb,
IIPOM3BE/ICHNE BEKTOPOB;
-yMETh PUMEHSTH 3TH MTPaBUIIa TIPH PEIICHUH 33724
73 | KoopauHatel BeKTOpA. -yMETh NPUMEHSTh NOJTyUYEHHbIEC 3HaHUS B KOMIUIEKCE NPU

PCIICHHUHU 3aJa4 Ha OIIPCACICHNC KOOPAWHAT BCKTOpA, HA




OIIpCACIICHNC BCKTOpAa CYMMBI, pa3HOCTHU, IPOU3BCIACHUS

74-75 | KoopauHatel BEKTOpA. -YMETh IPUMEHATH NOJIyYEHHBIE 3HAHUS B KOMIUIEKCE MPH
pELIECHNHN 33724 Ha ONPEJIEICHUE KOOPJMHAT BEKTOPA, Ha
ONPENIECIICHUE BEKTOPA CYMMBI, Pa3HOCTH, TPOU3BEACHUS
76 | [IpocTeiimume 3a1aun B KOOpIUHATAX. -YMETh IPUMEHATH NIOJIYYEHHBIE 3HAHUS B KOMIUIEKCE MPH
BIIM pELIEHNH 3a7]a4 HA ONPEAEIICHUE KOOPAUHAT BEKTOPA, HA
ONPENEIICHUE BEKTOPA CYMMBI, Pa3HOCTH, IPOU3BEACHUS .
77 | IIpocTeiimme 3a/1aun B KOOpJMHATAX. -YMETh NPUMEHSTH MOJYYEHHBIC 3HAHUS B KOMIUIEKCE MIPU
BIIM pELIEHNH 3a7]a4 HAa ONPEEIICHUE KOOPAUHAT BEKTOPA, HA
ONPENEIICHUE BEKTOPA CYMMBI, Pa3HOCTH, IPOU3BEACHUS .
78 | YpaBHeHue okpyxHoctu. BIIM -3HATh YPAaBHEHUE NPSIMOM;
-yMETb peliaTh 3aJa4u Ha IpUMeHeHne GOpMYJIbI
79 VYpaBHeHnue okpyxuoctu. BIIM -3HATh YPAaBHEHUE NPSIMOM;
-yMETh peliaTh 3aJa4u Ha IpUMeHeHue HopMyJibl
80 | KonTponbHas paboTa 1o Teme: YMETh IPUMEHSTH MOJIYYCHHBIE 3HAHUS B KOMIUJIEKCE TIPU
«BexkTopb». PEILICHNH 33724 Ha ONPEIEIICHHE KOOPANHAT BEKTOPA, Ha
ONPENECTICHUE BEKTOPa CYMMBbI, Pa3HOCTH, POU3BEACHUS
-yMETh pelIaTh MPOCTEUIIINE 331a4l B KOOPJIUHATAX;
-yMETh pelIaTh 3aa4M Ha COCTABICHUN YPABHEHUN
OKPYXHOCTH U TIPSMOM
-3HATh YPAaBHEHUsI OKPY>KHOCTHU U MPSIMOMU;
-YMETh pelIaTh 3a4a4u
81 | AHayiu3 KOHTPOJIBHOU PaOOTHI. -3HaTh YPABHEHUS OKPYKHOCTH U IIPSIMOM;

-yMETh pelIaTh 3a4a41

Cayuaiinbie cOOBITHS




82 | CoObrTHs . 3HaTh: YTO TAKOE YACTOTA COOBITHUSI.
YMeTh: HaXOAUTh YaCTOTY COOBITHS, UCTIONB3YSI COOCTBEHHBIE
HaOJIIOJICHUS] M TOTOBbIE CTATUCTHUUECKHE JaHHbIC.
83 | CoObrTus 3HaTh: 9TO TAKOE YaCTOTA COOBITHSI.
YMeTh: HaXOAUTh YaCTOTY COOBITHS, UCTIONB3YSI COOCTBEHHBIE
HAO0JIIO/ICHHS M TOTOBBIE CTATUCTUYECKUE JaHHbIE.
84 | BepoarHocTh cOOBITHS 3HaTh: 4TO TAKOE YaCTOTA COOBITHS, BEPOSATHOCTh CIIy4aitHOTO
cOOBITHS
YMeThb: HaXOIUTh YACTOTY COOBITHS, UCTIONB3YsI COOCTBEHHBIE
HAOJIIOICHUS ¥ TOTOBBIE CTATUCTUYECKUE JaHHbIC.
YMeTh: UCTIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B
MIPAKTUICCKOMN JACSITEIIBHOCTH U TIOBCETHEBHOM JKU3HU JIJIS
peIIeHus y4eOHBIX U MPAKTHICCKUX 3a71a49, TPEOYIOMUX
85 | BeposTHOCTb COOBITHS CHUCTEeMAaTUYECKOTO mepedopa BapuaHTOB.
86-89 | Pemenue BepOSTHOCTHBIX 33724 C YMeTh: HaXOAUTh BEPOATHOCTH CIyYailHBIX COOBITHH B
MOMOIIbI0 KOMOMHATOPHUKHU. MPOCTEUIITUX CITydasix
YMeTb: UCToIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B
IIPAKTUYECKOM AEATENBHOCTH U TOBCEHEBHOM KU3HU JIS
perieHus yueOHBIX U MPAKTUYECKUX 3a71a4, TPEOYIOIMNX
CUCTEMAaTUYECKOTO nepedopa BapuaHTOB.
90 | Pemenue BepOATHOCTHBIX 33714 C
oMoILbI0 KoMOuHaTopuku. BIIM
91 | Pemenue BepOATHOCTHBIX 3314 C
oMoIb0 kKoMmOuHaTopuku. BIIM
92 Pemenre BepOSTHOCTHBIX 3a]1a4 €

moMoIb KomOouHaTopuku. BIIM




93

['eomeTpuueckas BeposstHOCT BIIM

3HaTh: YTO TAKOE T€OMETPUUECKAsE BEPOSITHOCTb.

YMeTb: UCTIO0IB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B
IPAKTUYECKOM JESITEIIbHOCTU U TIOBCEAHEBHOM KU3HU IS
CPaBHEHHUS LIAHCOB HACTYIIJICHHS CITy4YalHBIX COOBITUH, OLIEHKU
BEPOSITHOCTH CIyYaHOTO COOBITUS B MPAKTUYECKUX CUTYyAIUSX,
COIIOCTABJICHUS MOJIEIH C PEAIBHOM CUTYyalMEH.

94 | OTHOCUTENBHAS YaCTOTA U 3aKOH 3HaTh: 4TO TAKOE OTHOCUTEIbHAS YaCTOTA U 3aKOH OOJIBIIINX
oonpmnx uncel. Pemenune 3anay. BIIM qucell.
YMeTb: UCTIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B
MIPAKTUICCKOMN JACSITSIBHOCTH U TIOBCETHEBHOM JKU3HU JIJIS
peIIeHus y4eOHBIX U MPAKTHICCKUX 3a71a49, TPEOYIOMUX
95 | OTHOCHTENbHAS YacTOTa 1 3aKOH CHUCTEeMAaTHYECKOTO mepedopa BapuaHTOB.
oospux uncen. Pemenue 3amau. BIIM
96 | O6o6maromuit ypoK 1mo Teme
«Crny4daitHbie COOBITHS.
97 | KortposbHas paboTa 1o Teme YMeTh: 000011aTh U CUCTEMATU3UPOBAThH 3HAHUS 11O
«CryuaiiHble COOBITHS IPOWIEHHBIM T€MaM M HCTOJIb30BaTh UX MIPHU PEUICHUU
PUMEPOB U 3aj1a4.
98 | AHanu3 KOHTPOJIbHOW PabOTHI.
99-100 | Cunyc, KOCMHYC, TAHT€HC YTJIa. €MHUYHAs OJTyOKPYKHOCTh, OCHOBHOE TPUTOHOMETPHUUECKOE
101 | Cunyc, KOCUHYC, TAHT€HC YTJIa. TOXJ1€CTBO, (hOPMYJIbI IPUBEIICHUS -3HATH OIPE/ICIICHUE
OCHOBHBIX TPUTOHOMETPHUUYECKUX
102 | Cunyc, KOCUHYC, TAHT'€HC YTJIa. TOXJ1€CTBO, (hOPMYJIbI IPUBEICHNUS -3HATH OIPE/ICIICHUE
OCHOBHBIX TPUTOHOMETPUUYECKUX
103 | Ilnomaas TpeyroiasHuka. Teopema -yM€Tb BBIBOAUTH (hOPMYJTY IJIOIIAU TPEYTOJbHUKA;-YMETh
CHUHYCOB. IPUMEHATh HOPMYJTY MPU PEIICHUH 33124
104 | [Inomaap TpeyrompHuKa. Teopema -yMETbh BBIBOJAUTH (hOPMYJTY IIOMIAIN TPEYTOJbHUKA;-YMETh

CHUHYCOB.

OpPUMEHSTH (HOPMYJTY NPU PEIICHUH 3314




105-

Teopema KOCHHYCOB.

-3HaTh TEOPEMY CUHYCOB U YMETh PEILIaTh 33J1a4 Ha €€

106 IPUMEHEHUE
107 | Teopema KOCHHYCOB. -3HATh TEOPEMY CHHYCOB U YMETh PeIIaTh 3a/1a4u Ha €€
IPUMEHEHHUE
108 | Pemenue tpeyroasuukos. BIIM -3HaTh BBIBOJI (POPMYJIBI;
-YMETb IPUMEHSATh (POPMYJTy MPU PEIICHUH 3344
109 | Pemenue tpeyronasuukoB. BIIM -3HaTh BBIBOJI (POPMYJIBI;
-YMETb IPUMEHSATh (POpPMYJTy MPU PEIICHUH 3344
110 | CkamsipHast MpOM3BEICHUE BEKTOPOB.. - OTIpEJICIICHNE CKAJISIPHOTO MPOU3BECHHS BEKTOPOB YCIOBHE
111 CKaHHpHaH [IPOU3BEACHUE BEKTOPOB.. MNEPHICHAUKYIIIIPHOCTH HCHYJICBBIX BCKTOPOB, BLIPAKCHMA.
CKJIIPHOTO TIPOM3BEACHUS B KOOPJMHATAX M €TO CBOMCTRBA.
MPUMEHSTh CKaJIIPHOTO MPOU3BEICHUS BEKTOPOB MPH
PEIICHUSIX TEOMETPUUIECKHX 3a]1a4.
112 | Pemenue 3amau. BIIM
113 | KonTponsHas pabota Ne 2 o Teme: -yMETb MPUMEHATH TEOPEMY CUHYCOB M TEOPEMY KOCHHYCOB B
«CoOTHOIIIEHHE MEX]Ty CTOPOHAMH U KOMILJIEKCE NP PEIICHUH 3a]1a4
yTJIaMU TPEYTOJIbHUKAY.
114 | AHanu3 KOHTPOJIBHON pabOTHI
CayuaiiHble BeJIMYHHbI
115 | TaGauubl pacupeaeieHus Nmets ipeacTaBieHne o TabauIe pacipeaesiCHUs JaHHbIX,
Ta0auIEe CyMM. YMETh COCTaBIISATH O 3a/1a4€ TaOJUIIbI
pacrnpeneneHrs JaHHbIX
116 [Tosmmurons! yacror. BIIM Nwmets npeacraBieHue 0 MOJUTOHE YacCTOT, O IOJIUTOHE

OTHOCUTEBHBIX YaCTOT, 0 Pa30MEHUH Ha KJIACCHI, O
CTOJIOYATON M KPYyTOBOM JIHUarpammax.




117 | 'enepanbHasi COBOKYITHOCTh M BHIOOPKA HwmeTs nipencTaBieHre o reHepaibHONH COBOKYITHOCTH, BRIOOPKE,
BIIM penpe3eHTaTUBHON BEIOOPKE, 00bEME reHepaIbHON
COBOKYITHOCTH, O BEIOOPOYHOM METOJE, CPETHEM
apu(PMETUYECKOM OTHOCUTEIBHBIX YaCTOT.
118 | Pa3max u nenrpanbHas TeHaeHuus. BIIM YMeTh HaxoIuTh pa3Max, MOAY, MEAWaHy COBOKYITHOCTH
3HAUYEHUI; CpeiHEE 3HAUCHUE CITyYailHOM BEIMYUHBI.
119 | KonTponbHas paboTa 1o teme YMeTh NpUMEHSATh BCE 3HAHUS, IOJIyYEHHBIE B X0/1€ U3YUEHUS
«CnyyaiiHple BEJIMYMHBD) TEMBI, IPY PEIICHUH 3a/1a4.
120 | AHanu3 KOHTPOJIBLHOU pabOTHI.
121 | [IpaBuibHBIE MHOTOYTOJIBHUKHI -yYMETh BBIYUCIIATH YTOJI IPABHUIIBHOTO MHOTOYTOJIbHHUKA 110
bopmyre;
122 | [IpaBuibHBIE MHOTOYTOJIBHUKHI -yMETh BIUCBIBATH OKPYKHOCTh B IPABUJIbHBIM MHOTOYTOJIbHUK
U OIUCHIBATh
123 | HaxoxaeHne CTOpOH MPaBUIBHOTO -yMETb peliaTh 3aJa4u Ha IpuMeHeHne (opMyJl 3aBUCUMOCTH
MHOT'OYTOJIbHUKA Yepe3 PanyChl Mexay R, I, an;
ONMCAHHOW Y BIMCAHHOW OKPYKHOCTEH. YMETh CTPOUTH MPaBUIbHBIE MHOTOYTOJIbHUKH
124 | HaxoxaeHne CTOPOH MPaBUIBHOTO
MHOT'OYTOJIbHUKA Yepe3 PanyChl
ONMCAHHOM Y BIMCAHHON OKPYKHOCTEM.
MHuosxkecrBa. Jloruka
125 | MuoxecTBa YMetb chopmynupoBaTh BHICKA3bIBAHUE, HAXOIUTh MHOXKECTBO
VCTUHHOCTH MPEUIOKEHUS, ONPEIAENIATh, HCTUHHO WJIH JIOXKHO
BbICKa3bIBaHHE
126 | Breicka3zbiBaHusi. TeopeMsl. YMetrb chopmyMpoBaTh BHICKA3bIBAHUE, HAXOAUTh MHOXKECTBO

HNCTUHHOCTH IIPEATTOKCHUSA, OIIPCACIATh, ICTUHHO WX JIOKHO
BBICKA3bIBAHUC




127-

YpaBHEHUE OKPYKHOCTH

3HaTh (POPMYJIBI PACCTOSHHE MEKIY IBYMs TOUKAMHU, YPaBHEHHE

128 OKPY>KHOCTH.
YMeTh HaXOJIUTh PACCTOSIHUE MEKY IBYMSI TOUKAMH,
3alUChIBATh YPABHEHUE OKPYKHOCTH C 33JJaHHBIM LIEHTPOM U
pagnycoMm
129- | YpaBHeHue npsamon 3HaTh ypaBHEHHUE MPAMON. Y METh 3alIUChIBATh YPABHECHUE
130 NPSMOM, MTPOXOJAIIEH YEPE3 3aJaHHbIE TOUKH; YCTAHABINBATh
B3aMMHOE PACIIOJIO0KEHHUE MPSIMBIX
131 | MHoXecTBa TOYEK Ha KOOPIMHATHOMN YMeTh ¢ ToMoIIIbI0 TpaduuecKON WILTIOCTPALIMN OMPEICIUTh
IUIOCKOCTH burypy, 3aIaHHYI0 CUCTEMOUW YypaBHEHUMN
132 | Pemenue 3anau no teme « MHOXeCTBa. YMeTh IPUMEHATH BCE 3HAHUS, ITIOJTYUYECHHBIE B XOJE€ U3YUYECHUS
Jloruka» BIIM TEMBI, [IPU PELICHUM 3a1a4
133 | KonTponwsHas pabota o teme YMeTh NPUMEHATH BCE 3HAHUSA, ITIOJYUYECHHBIE B XOJ€ U3YUYECHUS
«MHoxectBa. Jloruka» TEMBI, [IPU PELLICHUU 3a1a4
134 | Ananu3 KOHTPOJIBHOM pabOTHI.
135 | HaxoxaeHue CTOPOH MPaBUILHOTO -YMETh pellaTh 3aJla4yi Ha MpUMEeHeHue (HopMyI1 3aBUCUMOCTH
MHOT'OYTOJIbHUKA Yepe3 painyChl Mexay R, I, an;
ONMCAaHHOW M BIMCAHHOW OKPY>KHOCTEH. -YMETh CTPOUTH MPABUIBLHBIE MHOTOYTOJIbHUKH
136 | HaxoxaeHune CTOpOH MPaBUIBHOTO
MHOT'OYTOJIbHUKA Yepe3 painyChl
OINMCAHHOM Y BIIMCAHHOM OKPY>KHOCTEM.
137 | HaxoxaeHue CTOPOH MPaBUILHOTO

MHOT'OYT'OJIbHHKA 4CPEC3 paInyChbl

OINMCAHHOM Y BIIMCAHHOM OKPY>KHOCTEM.




138 | KonTponwsHas pabora mo teme: «JlnmnHa 1 -yMETh pemiaTh 3a7a49i Ha 3aBUCUMOCTH MeXy R, I, ay;
OKPY’KHOCTH | TIOIIAAb KPyTay. -yMETh petiaTh 3a/1a4M, UCIOJIb3Ys (POPMYIIbI ATUHBI
OKPY’KHOCTb, IJIOIIAIN Kpyra U KPyroBOTO CEKTOpa
139 | AHanu3 KOHTPOJIbHOI pabOTHI. 1
IHoBTOpEHHe.
140 | I'paduku QyHKIMHA. 1 -3HaTh aJITOPUTM MOCTPOCHUA rpaduka QyHKINH;
-YMETb CTPOUTH IpapuKH (PYHKIUH;
- -yYMETb M0 TpauKy ONpenesaTh CBOMCTBA (PYHKIIUU
141 | I'paduxu GyHKIIUHA. 1
142 | I'paduku QyHKIMHA. 1
143 | I'paduku QyHKIMHA. 1
144 | CummeTpus. 1 -3HaTh KaKO€ 0TOOpaKeHUE Ha MIOCKOCTH SIBJISIETCA OCEBOM
145 | Cummerpus. 1 CUMMETPHEN, a KaKOe LIEHTPaIbHON
146- | [lapannenbHblil mepeHoc. 2 3HATh CBOICTBA MapajlIeNIbHOIO EPEHOCA;
147 -yME€Tb CTPOUTH (PUTYPHI TIPH MMapaUICTLHOM NIEPEHOCE Ha
BEKTOD
148 | [ToBopOT. 1 -yME€Tb CTPOUTH (PUTYPHI TPU IOBOPOTE HA YOI
149 | IToBopoT. 1 -YMETh CTPOUTH (PUTYPHI TIPU NTAPALICIBHOM MEPEHOCE
150 | Pemenue 3amad mmo teme: «JIBroKEHHE) 1
BIIM
151 | KontponbHas paboTta 1o 1 -YMETh CTPOUTH (PUTYPBI IPU TOBOPOTE HA YTOJ
TeMe«/IBImKeHuey. -yMETh CTPOUTH (PUTYPHI TIPH MAPAILIECTHHOM TIEpPEeHOCE
152 | AHanu3 KOHTPOJILHOUN pabOTHI. 1




153

YpaBHEHHUS, HEPABEHCTBA, CUCTEMBI.

BIIM

-YMETh PEIIaTh YPABHEHUS TPEThEU U YETBEPTOU CTENEHU C
OJIHUM HEU3BECTHBIM C IIOMOILBIO PA3JI0KEHUS HA MHOKUTEIN U
BBEJICHUSI BCIOMOTaTEIbHON IEPEMEHHOM;

-YMETh PEIIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

-YMETb PEIIaTh CUCTEMBI YPABHEHHUN

154 | YpaBHeHUs, HEPABEHCTBA, CUCTEMBI.
BIIM

155 | YpaBHeHUs, HEpABEHCTBA, CUCTEMBI.
BIIM

156 | YpaBHeHUs1, HEPABEHCTBA, CUCTEMBI.
BIIM

157 | IlpenmMeT cTepeoMeTpUH. 3HATh OMPEICIICHUE MHOTOTPaHHUKA, JIEMEHTHI
MHOTOTpaHHHUK. MHOTOTPaHHHKA.

158 | [Ipuzma. [lapannenenumnen. -3HATh KaKasi IpU3Ma Ha3bIBAETCS MPSAMON MPABUIBHOM.

159 | IlpaBunbHBbIE MHOTOTpaHHUKU. OOBEM -3HATh, KaK U3MEPSIOTCS 00HEMBI T€J, OCHOBHBIE CBOMCTBA
TeJa. 00BEMOB.

160 | CpoiicTBa MpSAMOYTOIHHOTO -3HaTh CBOICTBA MPAMOYTOJIbHOTO Napajuieienunesaa,
napayenenunena. [Tupamuaa. UPAMUJIBI.

161 | Tekcrossie 3agaun. BIIM -yMETh PELIATh 3aJ1a4U C IIOMOIIBIO COCTABIIEHUS CUCTEM

162 | Texkcrosble 3agaun. BIIM

163 | TexkcroBsie 3agaun. BIIM

164- | TexcroBbie 3agaun. BIIM

165

166 | Hwmuaap. Konyc -3HaTh ()OPMYJIbI, BEIpAKAIOITME 00bEMbI ITMJIMH]IPA, KOHYCA.




167 | Hwmaap. Konyc 1 -3HATh ()OPMYJIbI, BRIpAKAIONTHE 00beMbl ITHJIMHJIpA, KOHYCA.
168 | Pemenue 3amau. BIIM 1 -IIPUMEHATH 3HaHUA, YMEHUS, HABBIKU [IPU PELICHUU 3a1a4.
169 | Pemenue 3anau. 1 -IIPUMEHSITh 3HAHUs, YMEHUS], HABBIKU IIPU PEILICHUU 3a]1a4.
170 | Apudmernueckas u reoMmeTpuyeckas 1 -3HaTh (OPMYJIbI N-TO YJIeHa U CYMMBI N YICHOB
nporpeccun. Camocmoamenvras paboma apu(pMETUYECKON U TEOMETPUUECKOMN MPOTPEeccuil U yMeTh UX
no meme «lIpoepeccuur. IPUMEHATD MIPH PEIICHUH 3a7a4
171 | ApudmeTndeckasi U reOMeTpUIecKas 1
nporpeccun. Camocmosamenvhas paboma
no meme «lIpoepeccuuy.
172 | ApudmeTndeckasi U TeOMeTpHIEcKas 1
nporpeccun. Camocmoamenvras paboma
no meme «lIpoepeccuuy.
173 | O6 akcmomax IJIaHUMETPHH. 1 -3HaTh AKCHOMBI
174 00 akcmoMax IVIAaHUMETPHUU. 1 -3HATb OCHOBHBLIC ITOJIOKCHUA I'COMCTPHHU, KOTOPLIC
IPUMEHSIOTCS B KAUE€CTBE MCXOIHBIX.
175- | Pemenue 3a1ay B KOOpAMHATAX. 3 -yMeTh HaXOJIUTh KOOPAMHATHI BEKTOpPA Yepe3 KOOPAMHATHI €TO
177 Hayajia ¥ KOHIIA;
- YMETb BBIYHUCIIATH UTMHY BEKTOPA MO €r0 KOOpJUHATaM,
KOOPAMHATHI CEPEAMHBI OTPE3KA U PACCTOSIHUE MEXKIY ABYMSI
TOYKaAMU
178- | TpeyronpHUK. 2 -YMETh IPUMEHATH BCE MOJTYUYCHHbIC 3HAHUA JIJIs1 pEUICHUA 3a1a4
179 Ha TPEYTOJIbHUKA.
180- | Tpeyroasauk. BIIM 2
181
182- | Okpy>XHOCTb. 2 -YMETh IPUMEHATH BCE MOJTYUYECHHBIE 3HAHUS JIJIS1 PELICHUS
183 OKPY>KHOCTH.
184- | OkpyxHocTs. BIIM 2

185




186

YeTbpexyroJbHUKU. MHOTOYTOJIbHUKH.
BIIM

YMCETH IIPUMCHATH BCC IMOJYYCHHBIC 3HAHWA OJISA PCIICHUS
MHOT'OYTI'OJIbHHKA.

187 | UtoroBasi KOHTpoOJIbHAS paboTa. -yMETh TIPUMEHSATH BCE MOTYYCHHBIC 3HAHUS 32 KypC
MaTeMaTHKu 9 kiacca

188 | AHanM3 KOHTPOJBHOM paOOTHI. YMeTh IPUMEHSTH BCE 3HAHUS, IOTYICHHBIE B X0/1€ U3YYCHUS
TEMBI, IPH PEIICHUH 33124

189 | O6o06maronuii ypok




7. Onucanue yueOHO-METOIMYECKOT0 U MATEPUATbHO-TEXHUYECKOTr0 o0ecreyeHus1 00pa3oBaTe/IbHOT0 Mmpolecca.
1. YMK:
1.Anrebpa: yue0. aiisg 9 k. obmeoopazosart. yupexaenuii / FO.M.Konsarun, M.B. Tkauesa, H.E. ®enoposa, M.U. [1laGynun. — M.:
IIpoceemienue, 2016.
Metoanuyeckoe odecreyeHue
1. Epmioa A.I1., 'ono6opoasko B.B., Epmosa A.C. 2.CamocTosiTebHbIe U KOHTPOJBHBIE pa0OThHI MO aliredpe U TeOMETPUH s 8
knacca. — M.: UJIEKCA, - 2014.
2. KonrponbHo-u3mepurenbubie Matepuaisl. Anredpa. 8 kiacc / Coct. B.B. Uepnopyukwuii. — M.: BAKO, 2013.
3. Anreopa. Tematudeckue TecThl. 8 Ki1acc: mocodue asg odmeooOpa3onar. opranuzanuii / M.B. TkadueBa. — M.: IIpocBemienue, 2014
4. Anrebpa MaTeMaTH4ecKue quKTaHThl 7 — 9 ki1, 2007 T
5.IIpobnemuo — pa3zpuBaromue 3aganaus — 5 — 11 ki, I'. [Tonrasckas 2010 r;
6.Anrebpa Tectol 7 — 9 ki1 ; . Jlunaktuyeckue matepuaisl no anredpe mis 8 knacca. / b.I'. 3uB, B.A. T'onsauu — CII6.: «IleTpormud»
2013.
NHuTepHeT-pecypceel
1. www.edu.ru (caitt MOuH PO).
2. www.school.edu.ru (Poccutickuii 061eo0pa3zoBaTeIbHbIN TOPTAI).
3. www.pedsovet.org (Bcepoccuiickuii MHTEpHET-TIeICOBET)
4. www.fipi.ru (caiiT @enepaabHOTO HHCTUTYTA MEJArOTHYECKUX U3MEPEHUH ).
5. www.math.ru (MaTepHeT-nognepxKa yaureneit MaTeMaTUKH).
6. www.mccme.ru (callT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MATEMAaTHYECKOTO 00Opa30BaHuUs).
7. WWW.it-n.ru (ceTb TBOPUYCCKUX yUUTEIICH)
8. www.som.fsi0.ru (cereBoe 00bEIMHEHUE METOIUCTOR)
9. http:// mat.1september.ru (caliT razetsl «MaTeMaThKa)
10. http:// festival.1september.ru (pectuBans negaroruyeckux uaei « OTKPHITHIN YPOK»).



11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHan «ia0c»).

12. www.exponenta.ru (00pa3oBaTeIbHBI MATEMATHUCCKUI CaliT).

13. kvant.mccme.ru (351eKTpoHHAst Bepcust kypHaia «KBaHT».

14. www.math.ru/lib (31eKTpoHHAasS MaTeMaTHYeCKass OMOINOTEKA).

15. http:/school.collection.informika.ru (exunast Koymekus MUPPOBHIX 0OPa30BaTEIBLHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TectupoBanme 5-11 kimacchr).

17. http://teacher.fio.ru (memarorudeckast Mmactepckas, ypoku B IHTepHeTe U ApyTOE).
18. www.uic.ssu.samara.ru (IyTeBoAuTeIh «B MuUpe Haykm» IS IKOJTLHUKOB).

19. http://mega.km.ru (Merasuuuxnonenus Kupumina u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « JHIIUKIONIECTUN ).

1. TemaTudeckue TaOJIAIIBI

2.KoMImiekT mopTpeToB sl KaOMHEeTa MaTeMaTHKHU (Iarka ¢ ABaINATHIO0 MOPTPETAMH)
3.KommnsroTep.

4. TeneBusop.






