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PABOYAS ITPOI'PAMMA
Aareopa 7 — 9 kaacchbl

ITosicHuTeIbHAS 3aNIUCKA

[Iporpamma no wuHOpMaTHKEe MJiE OCHOBHOW IIKOJBI COCTaBJIIeHa B COOTBETCTBUM C:
TpeboBanusMu DenepaabHOro rocy1apcTBEHHOTO 00pa3oBaTeIbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus (OPI'OC OOO); TpeGoBaHUSIMH K PE3yJIbTaTaM OCBOCHHS OCHOBHOHM 00Opa3oBaTeIbHOMN
MPOrpaMMbl (JIMYHOCTHBIM, METAMPEIMETHBIM, MIPEJAMETHBIM); OCHOBHBIMH MOJX0JIaMU K Pa3BUTHIO U
(hopMHUpPOBaHKIO YHUBEpCATbHBIX yueOHbIX neiictBuil (Y'Y l) niis ocHoBHOro obmiero odpa3zoBanus. B
Hel coOirofaeTcs TMPEEeMCTBEHHOCTh ¢ (pemepalibHBIM TOCYJapCTBEHHBIM  00pa30BaTEeIbHBIM
CTaH/IaPTOM HAYaJIbHOTO O0OIIero o0pa30BaHHUSA; YYUTHIBAIOTCS BO3PACTHBIE U TICHXOJIIOTUYECKUE
0COOEHHOCTH IIKOJBHUKOB, OOYYalOUIMXCS Ha CTYIEHH OCHOBHOrO oOmiero oOpa3oBaHus,
YUUTBHIBAIOTCS MEXIIPEAMETHBIE CBSI3U.
OOyueHre MaTeMaTHKE B OCHOBHOM IITKOJIC HAIIPABIICHO HA JOCTHUKCHHUE CIICTYIOIIHX
Heneil n3yyenus:
1. B HampaBlIeHUN JUYHOCIHO20 PA3GUMUA.

> Pa3BuTHe TOrMuecKoro 1 KPUTUYECKOTO MBIIUIEHUS, KYIbTYphl peuH, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
> DopMHUPOBaHUE Yy YYAIIMXCS HHTEIIEKTYAIbHOM YECTHOCTH U 00BEKTUBHOCTH,

CITOCOOHOCTH K MMPEOAOJICHUIO MBICIIUTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX M3
O6BII[€HH01"O OIIBbITA,

> Bocrnutanne kadecTB JMYHOCTH, OOSCIICUHMBAIONINX COITHAIBHYIO MOOMIBHOCTD,
CIOCOOHOCTh IPUHUMATh CAaMOCTOSATEIILHBIE PEIICHHUS;
> dopmMupoBaHUs KAYECTB MBITIUICHUS, HCOOXOAUMBIX JUTS aJalTAllMA B COBPEMEHHOM
nH(pOPMAITMOHHOM OOIIECTBE;
> Pa3BuTHe wWHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY UM  MaTEMAaTHYCCKUX
CIIOCOOHOCTEH.
2. B.memanpeomemnom nanpaenenuu:
> dopmMupoBaHUE TPEACTABICHUNH O MaTeMaTUKe KaK YacTH OOIeuYeNIoBeYeCcKOM
KYJIBTYDHI,
0 3HAYMMOCTH MAaTEMAaTHKHU B Pa3BUTHH LIUBUIU3AIIMU U COBPEMEHHOTO OOIIIECTBA;
> Pa3zBuTHe npejcTaBieHui 0 MaTeMaTHKe Kak (hOpMe OIMHMCAHUS U METOJIC TIO3HAHUS

JeWCTBUTENLHOCTH, CO3/IaHUE YCIOBUN AJIsl MPUOOPETEHHS IEPBOHAYAIBHOTO ONbITA
MaTeMaTHYeCKOr0 MOJIETUPOBAHUS;
> dopMupoBaHUE OOIMX CIOCOOOB MHTEUIEKTYalbHOM JEATENbHOCTH, XapaKTEePHbIX
s
MaTeMaTHKU U SBJISIOIIMXCS OCHOBOM MMO3HABATENBbHOM KyJIbTYphl, 3HAUUMON 151
Pa3IMyYHbIX cep YeI0BEUECKON NeATENbHOCTH.
3. B npeomemnom nanpasnenuu.
> OgajieHre MaTeMaTHYECKUMU 3HAHUSMU B YMEHUSIMH, HEOOXOUMBIMH JIJIS
MPOAOIDKEHHUs 00yYeHHS B CTapIleH IIKOJIE MIIM HHBIX 00111€00pa30BaTeIbHBIX
VUPESKACHUSAK, N3YUEHHS] CMEKHBIX JUCITUTUINH, TPUMEHEHHSI B TTIOBCEHEBHOM JKU3HMU;
> Co3nanue ¢yHaamMeHTa s MaTeMaTH4YecKoro  pa3BUTHA,  (OPMHPOBAHMS
MEXaHU3MOB
MBILUIEHUS, XapaKTEPHBIX JUIsI MAaTEMAaTHYECKOM e TeTbHOCTH.

3agauu o0yyeHus:
v’ probpeTeHne MaTEMaTHYECKUX 3HAHUN ¥ YMEHHIA;
v’ oBnajeHue 0600MIEHHBIME CITOCOOAMHU MBICTHUTEIbHOM, TBOPYECKOM AESITEIBHOCTH;
v/ pasBUTHE JOTUYECKOTO MBIIUICHUS YIaIuXcsl.
v’ 0CBOEHHE KOMIETCHIHI(yueOHO-T03HABATEILHOM, KOMMYHHUKATHBHOM, pe(IIEKCUBHOI,



JMYHOCTHOTO CaMOpPa3BUTHUS, HH)OPMAIIMOHHO-TEXHOJIOTHYECKOW, ICHHOCTHO-CMBICIIOBOI).

Co3HaTenpbHOE OBNIQJICHUE YYaIIUMHCS CHUCTEMOM anreOpanyeckuX 3HAHUH W yMEHUH
HEOOXOAMMO B IIOBCEJHEBHOM JKM3HM JJIS M3YYEHHUS CMEXKHBIX JUCHMIUIMH M IPOJOJIKEHUS
o0Opa3oBaHMUsI.

[TpakTryeckas 3HaYMMOCTb LIKOJBHOI'O Kypca anreOpbl oOycioBieHa TeM, YTOo €€ OOBEKTOM
SBJIAIOTCS. KOJIMYECTBEHHBIE OTHOILEHUS JEHCTBUTENBRHOrO MHpa. Maremarnyeckass HOATOTOBKA
HeoOXoauMa i MOHMMaHMs NPUHIMIIOB YCTPOWCTBA M HCIOJIB30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIPUATHSA HAY4YHBIX U TEXHUYECKUX NOHATUH M uaeil. Maremaruka sIBISETCS SI3bIKOM HAyKH U
TexHUKU. C €€ MOMOIIBI0 MOAEIUPYIOTCS M HM3Y4alOTCS SIBJICHHMS WM IIPOLIECCHI, IPOUCXOIAIINE B
IIPUPOJIE.

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX IPEIMETOB OCHOBHOW ILIKOJIBI: OHa 00ecredynBaeT
U3Y4YEHHE JIpYIMX IUCUUIUIMH. B mepByro odepenb 3TO OTHOCHUTCA K IpEeIMETaM E€CTECTBEHHO -
Hay4HOIrO LMKJIAa, B 4YacTHOCTU K (u3uke. Pa3BuTHE JOrMUecKOro MbIIUICHHUS Yy4alluxcs I[pU
o0y4yeHnn anredpe CHoCOOCTBYET YCBOCHHIO IPEIMETOB T'yMaHUTapHOro Hukia. llpaktuueckue
YMEHHUS M HaBBIKU alre0pandeckoro xapakrepa HeoOXOIUMBI AJIs TPYJOBOH M IpodecCHOHATBHON
MIOATOTOBKU LIKOJIbHUKOB.

PasButie y ydamuxcs IpaBWIBHBIX NPEICTABICHUH O CYIIHOCTH M IPOUCXOKICHUH
anreOpanvyeckux aOCTpaKIMi, COOTHOIIEHHWU pPEAJbHOIO U HWJCAIBHOIO, XapaKTepe OTpa)KeHUus
MaTeMaTHYeCKOM HayKoM SIBIEHUH M MPOLECCOB pealbHOTO MUPA, MECTE alureOpbl B CUCTEME HAyK U
pOJIM  MaTeMaTHYeCKOro MOJEJIMPOBAHUS B HAaydHOM I[IO3HAHUUM U B IPAKTHKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAayYHOI'O MHUPOBO33PEHHUS YYallMXCsl M KAuyecTB MBIIUICHHS, HEOOXOAMMBIX IS
aJlanTaluy B COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE.

Tpebyst oT yyamuxcs YMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHIEHTpPALlUM BHUMAaHUs, aKTUBHOCTU
pa3BUTOrO BOOOpa)keHHUs, anredpa pa3BUBACT HPABCTBEHHbIE YEPThl JIMYHOCTU (HACTOMYMBOCTD,
LeJICyCTPEMIIEHHOCTb, TBOPUYECKYIO aKTUBHOCTb, CAMOCTOSATEIBHOCTh, OTBETCTBEHHOCTD, TPY10JI00HE,
JUCLUIUIMHY U KPUTHYHOCTb MBILUIEHHS) U YMEHUE apryMEHTHPOBAHO OTCTauBaThb CBOM B3IJISAbl U
yOeXIeHMs], @ TAK)KE CIIOCOOHOCTh IPUHUMATh CAMOCTOSATENIbHBIE PELICHUS.

N3ydyenue anreOpbl Mo3BOJSET (POPMHUPOBATH YMEHUS M HaBBIKM YMCTBEHHOIO Tpynaa —
IUTAaHUPOBaHKUE CBOEH paloThl, MOUCK PAllMOHAIBHBIX IMyTeH €€ BBIMOJHEHMsI, KPUTHUYECKYIO OLIEHKY
pe3ynbTaToB. B mporecce n3ydeHus ainreOpbl MKOIbHUKHU JTOJKHBI HAYYUTHCS U3JlaraTb CBOM MBICIIN
SCHO M HCYEPNbIBAIOIIE, JIAKOHUYHO M €EMKO, NPUOOPECTH HAaBBIKM YETKOro, aKKypaTHOro H
IPaMOTHOT'O BBINOJIHEHHSI MATEMaTHUYECKHUX 3aIHCel.

Baxuelimel 3agaueil MIKOJIBHOTO Kypca anreOpbl SBISETCS pa3BUTHE JOTMYECKOIO MBIIIICHUS
yuanuxcs. Camu 00BEKThl MaTEMaTHYECKMX YMO3aKJIIOUEHUH U NPUHATHIE B anredpe MmpaBuila UX
KOHCTPYUPOBAHMsI CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUH OOOCHOBBIBATH M JIOKA3bIBATh CYXKACHUS,
MIPOBOANTh YETKUE OIpPENEIeHMs, pPa3BUBAIOT JIOTMYECKYI0 HWHTYULIMIO, KpPaTKO M HarjsgHo
PacKpbIBalOT MEXaHU3M JIOTUYECKMX MOCTPOCHUH M ydaT MX NpuUMeHeHuto. TeM cambiM airedpa
3aHMMaeT OJHO M3 BEIyIIUX MecT B (OPMHUPOBAHMM HAYYHO-TEOPETUYECKOTO MBIIUICHHUS
IIKOJIbHUKOB. PackpeiBas BHYTPEHHIOIO T'apMOHHUIO MaTEeMaTUKH, GOPMUPYS MOHUMAaHHUE KPAacOThl U
U3SIEeCTBA MaTEeMaTHUECKUX PACCYKIEHUH, anreOpa BHOCHUT 3HAYUTENbHBIN BKJIAJ B 3CTETUYECKOE
BOCIIMTAHHE YYaIIUXCA.

O0mas xapakTepucTuKa Kypca ajareopsl B / — 9 Kiaccax

B kypce anreOpbl MOXHO BBIJCIUTH CIEAYIONIME OCHOBHBIC COJAEpKATEIbHBIC JHUHUU:
apudmeTnka; anredpa; (QyHKIIMU; BEPOSATHOCTh U CTaTHCTHKA. Ha psamy ¢ sTuMm B cojepkaHue
BKJIFOYEHBI JIBa JOMOJIHUTENIbHBIX METOJO0JOTUUECKUX pa3jielia: JIOTUKAa U MHOXECTBA; MaTeMaTHKa B
HUCTOPUYECKOM pPa3BUTHH, YTO CBSA3aHO C peajnu3alued 1eneid OOIIEMHTENEKTYalbHOTO U
OOIIEKyTBTYpHOTO pa3BUTHUs ydamuxcs. ComepikaHne KaXI0TO U3 ITHX pa3/elioB pa3BOpaunBaeTCs B
COJIepKaTEIIbHO-METOAMYECKYIO JIMHUIO, TTPOHU3BIBAIONIYI0 BCE OCHOBHBIE COJEPIKATEIbHBIC JIMHUH.
[Ipu stom mnepBas nuHUS — «JlorMka W MHOXECTBa» - CIYXHUT LEIU OBIAJACHUS YyYalllUMHUCS
HEKOTOPBIMHU 3JIEMEHTAMU YHUBEPCAJILHOTO MAaTEMaTH4EeCKOro si3blka, BTOopas — «MaremaTtuka B



HUCTOPUYECKOM Ppa3BUTHM» - CIIOCOOCTBYET CO3/IaHUIO OOMIEKYJIbTYpHOTO, T'yYMaHUTAapHOro (oHa
M3y4YEHUS Kypca.

Conepkanue JTUHUN «ApupMETHKA» CIIYXKUT 0a30¥ I JATbHEUIIEro W3y4YeHUs yYalluMHUCS
MaTEMaTHKH, CIIOCOOCTBYET pPAa3BUTHUI0O HX JIOTHYECKOTO MBIIUICHUs, (OPMUPOBAHHUIO YMEHUS
M0JIb30BAThCSA AJITOPUTMAMH, & TaKKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX B
IOBCETHEBHOW KM3HU. Pa3zBUTHE MOHATHS O YMCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAlMOHAIBHBIMU U
UppPalMOHATILHBIMU YHUCJIaMU, (OPMHUPOBAHHEM IEPBUYHBIX NPEICTABICHUNA O JAEWCTBUTEIHHOM
YUCIIE.

Copepxanne JUHUH «Anredpa» crnocoOCTByeT (GOPMUPOBAHHIO Y YYAIIUXCS MAaTeMaTHYeCKOTro
amnrapara JUisi pelleHHs 3aJad M3 Pa3feiIoB MAaTEMATUKH, CMEXHBIX INPEIMETOB U OKpYKarolleun
peasibHOCTH. SI3bIK anredpbl MOAUYEPKMBAET 3HAYCHHE MATEMAaTUKH KakK fA3bIKa JJIs MOCTPOCHUS
MaTeMaTUYECKUX MOJENEN POLIECCOB U ABJIEHUN PEATLHOIO MUPA.

Pa3BuTHe anropuTMHUYECKOro MBIIIJICHHUS, HEOOXOIMMOro, B YaCTHOCTH, Ui OCBOCHHUS Kypca
WH()OPMATUKH W OBJIAJICHHEC HABBIKAMHU JCIYKTUBHBIX DPACCYKICHHH TakKe SBISIOTCA 3aqadaMu
uszyueHnus anredpsl. [IpeoOpazoBaHrie CUMBOIBHBIX (POPM BHOCUT crien(UUECKUN BKIIAJ B pa3BUTHE
BOOOpa)K€HUs YYalIMXCs, UX CIHOCOOHOCTEM K MaTeMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOW miKoje
Marepuai rpyninupyeTcss BOKPYT palliOHAIbHBIX BbIPAKEHUMN.

Conepkanne pasnena «OyHKIIMN» HalleJIEHO Ha MOJYYeHHUE KOJIbHUKAMU KOHKPETHBIX 3HAaHUH O
OyHKIMK KaK BaKHEHIIeH MaTeMaTUYeCKOW MOJIENHU JIJIsl ONMUCAHMS U MCCIEA0BaHUs pa3HOOOpa3HbIX
npoueccoB. M3yueHue 3Toro Marepuaia ClocoOCTBYET pa3BUTHIO Y YUAIUXCSI YMEHUS UCII0JIb30BATh
pa3iuyYHbIe S3BIKM MAaTEeMAaTUKH (CJIOBECHBIM, CHMBOJUYECKHM, Tpaduyeckuii), BHOCUT BKIaJ B
(dhopMUPOBaHHE TIPEIICTABICHHUIA O POJIA MATEMATHKHU B Pa3BUTHH [IUBHIU3AIUU U KYJIbTYPHI.

Paznen «BepoATHOCTb M CTAaTHCTHUKA» - O0s3aTENbHBIA KOMIIOHEHT IIKOJIBHOIO 0Opa3oBaHMs,
YCWJIMBAIOIINK €r0 NMPUKIAJHOE M IMPAKTHYECKOE 3HAYCHHE. DTOT MaTepuanl HEOOXOIUM, MPEexKJe
Bcero, /uist (OpMUPOBAHUS Y ydaluXcs (yHKIIMOHATIBHOM TPAMOTHOCTU - YMEHHUS BOCHPUHUMATH U
KPUTHUYECKH aHAIM3UPOBATh HH(OpPMAIHMIO, TPEICTABICHHYI0 B Pa3IUYHBIX (OopMax, MOHHMATH
BEPOSITHOCTHBIA ~ XapakTE€p MHOTUMX pPEANbHBIX 3aBUCUMOCTEH, NPOU3BOAUTH MPOCTEHIINE
BEpPOSITHOCTHBIE pacu€Thl. M3ydeHne OCHOB KOMOWHATOPUKH TO3BOJIUT YYalleMyCsl OCYIIECTBISThH
paccMOTpeHHEe CiydaeB, nepebop M TOJACYET 4KciIa BAapUAHTOB, B TOM YHCIE B MPOCTEHUIINX
MPUKIaAHBIX 3a7a4ax.

[Ipy w3y4eHUH CTATUCTUKA M BEPOSATHOCTH OOOTAIIAIOTCS MPEICTABICHHUS O COBPEMEHHOM
KapTUHE MHpa M METOJaxX €ero HucciefoBaHus, (GOPMHUPYETCS MOHUMAHUE POJU CTATUCTHUKUA Kak
HMCTOYHUKA COIMANBFHO 3HAUYMMOM HMH(OpPMAlMM W 3aKJIAJbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO
MBIIIICHUS.

Onucanne mecra yueOHoro npeamera AJI'EBPA B yueOHOM niiane

B cooTBercTBUM ¢ y4eOHBIM IJIAHOM Ha U3y4YeHHUE anreOpsl B 7 - 9 Kiaccax OCHOBHOM IIKOJIBI OTBOJIUAT
3 yaca B HEZIEJIIO B TeUEHHE B 7 Kjacce U 110 4 yaca B Hezelno B 8 u 9 kimaccax, Bcero 374 yacos.

.JII/I‘IHOCTHI)IG, METANPECAMETHBIC M IIPECAMETHBIC PE3YyJbTAaTbl 0CBOCHUA

Y4eOHOro npeamera «AJredopa»

[Tporpamma obecrieunBaeT AOCTIDKEHHE CIEAYIONIUX PE3YJIbTaTOB OCBOCHHUS 00pa3oBaTEeIbHOMN

IIPOrpaMMbl OCHOBHOTO 00IIero 00pa30BaHUs:
JUYHOCMHbLE:

1)  chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOILEHHUS K YUY€HHIO, TOTOBHOCTb M CIIOCOOHOCTH,
o0yJarommxcsi K CaMOpPa3BUTUIO M CaMOOOpPa30BAaHWIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO H
MO3HAHUIO, BHIOOPY AanbHeiIero oOpa3oBaHUs Ha 0a3e OPUEHTHPOBKU B Mupe mpodeccuit u
PO eCCHOHABHBIX MPEATIOUTEHNH, 0CO3HAHHOMY MOCTPOEHUI0 WHIWBHUIyAIbHOW 00pa30BaTeIbHOMN
TPACKTOPHUU C YIETOM YCTOMUUBBIX MTO3HABATEILHBIX HHTEPECOB;
2) chOopMUPOBAHHOCTH LIETOCTHOTO MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOU MPAKTUKY;



3) chopMHUPOBAaHHOCTP KOMMYHMKATUBHON KOMIETEHTHOCTH B OOLICHHUH W COTPYAHHUYECTBE CO
CBEpCTHMKAMHM, CTapIIMMH ¥ MJIAQIIIMMH, B 0Opa30BaTeNbHOW, OOLIECTBEHHO IOJE3HON Yy4eOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIbHOCTH;
4) yMeHue 5ICHO, TOUYHO, 'PaMOTHO M3JIaraTh CBOM MBICIM B YCTHOM M NMHCBMEHHOM pe4H, NOHUMATh
CMBICJI TIOCTABJIICHHOM 33/1a4y, BBICTPAUBATh apryMEHTAIIHNIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;
5) mpencTaBlieHHE O MAaTEMaTUYECKOM HayKe Kak cdepe 4eI0BEYEeCKOH IeATeNIbHOCTH, 00 dTamax eé
pa3BUTHUSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS [IUBUIIM3ALINY;
6) KPUTHUYHOCTb MBILUICHUS, YMEHHE DAaclO3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (PaKTa;
7 KpEaTUBHOCTb  MBIIIJICHUS,, WHHULHAATUBA, HAaXOAYUBOCTb, AKTUBHOCTb IIPM PELICHUU
anredpanvecKux 3ajad;
8) yMeHre KOHTPOJIUPOBATH MPOLIECC M PE3YNIbTAT y4eOHOH MAaTEeMAaTUYECKOM IeATEeTbHOCTH;
9) cnocoOHOCTh K AMOLMOHAIBHOMY BOCIPHUSATHIO MaTEeMAaTHUYECKUX OOBEKTOB, 3a/ay, PEIleHUH,
pacCyXIeHHI.

Memanpeomemuuple:
1) ymeHue caMOCTOATEIbHO IJIAHUPOBATh AJbTEPHATHUBHBIE MYTH JOCTHXKEHMS 1€Jei, OCO3HAHHO
BbIOMpaTh Harboee 3 EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U MO3HABATEIBHBIX 3a/1a4.
2)  yMEeHHE OCYUIECTBJIATH KOHTPOJIb IO pE3yiabTaTy M IO CHOCOOYy JAeWCTBUS Ha YpOBHE
MIPOU3BOJIFHOTO BHUMAHUS U BHOCUTh HEOOXOJIMMBIE KOPPEKTUBBI;
3) yMeHHe aJIeKBaTHO OLIEHUBATh NPAaBUIBHOCTD MJIM OIIMOOYHOCTH BBHIMOJIHEHUS y4eOHOM 3a1aun, eé
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ peIlIeHuUs,
4) oco3HaHHOE BJIAJCHHE JIOTHUECKUMH JICHCTBHAMHU OINPEACICHUS MOHATUH, 0000meHus,
YCTaHOBJICHHSI aHAJIOTUH, KiIacCU(UKAIMU HAa OCHOBE CAaMOCTOSTEIHHOIO BBIOOpA OCHOBAaHUU U
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUIOBBIX CBS3€EH;
5) yMeHHe YCTaHaBIMBAThb HPUYUHHO-CIEJICTBEHHBIE CBS3U; CTPOUTH JIOTUYECKOE PACCYXIACHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBObL;
6) yMeHue co3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOINYECKHE CPEICTBA, MOJEIH U
CXEMBI JIJIs peleHts y4eOHbIX U MO3HABAaTEIbHBIX 3aa4;
7) yMeHHe OpraHu30BBIBaTh y4eOHOE COTPYTHHYECTBO U COBMECTHYIO JIEATENILHOCTh C YYUTEIEM U
CBEPCTHUKAMM: OTIPEAEIATh LEIH, pacupeaeneHne PyHKIMA U posiel y4acTHUKOB, B3aUMOJICHCTBUE U
obmue crnocoObl paboThl; yMEHHE paboTaTh B IpyHIe: HAaXOAUTh oOIlee pelleHHe U pa3pelaThb
KOH(MJIMKTEI Ha OCHOBE COIJIaCOBAHMSA MO3MLIMM M y4yeTa MHTEpPECOB, CIyIIaTh MapTHEPA;
(bopMyIHMpOBaTh, APryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;
8) c(hOpMHUPOBAHHOCTh Y4eOHOW W OOIIEMOJIB30BATEIbCKOM KOMIETEHTHOCTH B  00JacTu
MCMOJIb30BaHUS HH(POPMAUNOHHO-KOMMYHUKAaMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);
9) mnepBoHayaNbHBIC MPEJACTABICHUS 00 HACSIX M O METOJaX MaTeMaTHKH Kak 00 yHUBEpPCAIHLHOM
A3BIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJEIUPOBAHUS SIBJICHUI U IIPOLIECCOB;
10) ymeHue BHIETh MaT€MaTHYECKyI0 3a/Jadyy B KOHTEKCTE MNpOOJEMHOM CHUTyallMM B JPYIHX
JTUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;
11) ymeHue HaxoOUThb B PAa3JIMYHBIX HCTOYHUKAX HHPOpPMAINIO, HEOOXOIUMYIO JUIsl pelleHus
MaTeMaTHYeCKUX MpoOiIeM, U MPeJICTaBIATh €€ B MOHATHOM (opMe; IPUHUMATh pelIeHHE B YCIOBUAX
HEMOJIHOM U M30BITOYHOM, TOYHON M BEPOSITHOCTHOM HH(OpMALINK;
12) ymeHue nMoHUMaTh U UCHOJIB30BATh MATEMATUYECKHE CPEACTBA HAITIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JJIsl WILTIOCTPALUY, HHTEPIPETalluu, apryMeHTallHH;
13) ymeHue BbLABMraTh THIOTE3bl NMPH pPEHIEHUH Y4eOHBIX 337ay U MOHUMATh HEOOXOAMMOCTb HX
MIPOBEPKH;
|4) yMeHHe NMPUMEHSATh MHIYKTHBHBIE M JIEAYKTHUBHBIE CIOCOOBI PAacCyKICHHUH, BUAETh Pa3IUYHBIC
CTpaTeruu pelieHus 3aaay;
15) moHMMaHHEe CYHITHOCTH aJrOPUTMHUYECKUX NPEANUCAHUI U yMEHHE IeHICTBOBATh B COOTBETCTBUU C
MIPEIJIOKEHHBIM aITOPUTMOM;
16) ymeHue caMOCTOSITENbHO CTaBUTh LN, BBIOMpaTh W CO3JaBaTh AJITOPUTMBI UL PEIECHUS
y4eOHBIX MaTEMaTHYCCKUX TIPOOIIEM;



17) yMmeHue IUIaHUPOBaTb M OCYILECTBJIATH JEATEIBHOCTb, HAIPABICHHYIO Ha pELIEHHE 3aznad
HCCIIEIOBATENBLCKOTO XapaKkTepa.

npeomemmbwie:
1) ymenue paboTarh ¢ MareMaTHYECKHUM TEKCTOM (CTPYKTypUpOBaHHE, M3BJICYCHHE HEOOXOAMMOM
uHpOpMalKn), TOYHO ¥ IPaMOTHO BbIPAKaTh CBOU MBICIM B YCTHOM M NMUCBbMEHHOM peuu, MPUMEHSS
MaTeMaTHYECKyI0 TEPMHUHOJIOTHIO W CHMBOJIMKY, HCIIOJIB30BaTh PA3JIUYHBIC S3BIKM MaTEMaTHKH
(croBecHBIN, CHMBOJIMYECKUH, TpauuecKHii), 000CHOBBIBATH CYX/IE€HUS, IPOBOANUTH KIaCCUPUKALIHIO,
J0Ka3bIBaTh MaTEMAaTUYECKUE YTBEPKACHUS;
2) BinajgeHue 0a30BbIM IMOHATHMHBIM amnmaparoM: HMETb IPEJACTABICHME O YHCIEe, BIIAJCHUE
CHMBOJIBHBIM  SI3BIKOM ~ anreOpbl, 3HAHHE OSJEMEHTApHBIX (YHKIMOHAJIBHBIX  3aBHCHUMOCTEH,
(dbopMHpoOBaHHE MPEICTABICHUH O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B pEaJbHOM MHpE U O
pPa3NUYHBIX CIOCO0AaX WX U3BIEYEHHUS, 00 OCOOCHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapakrTep;
3) yMeHuHe BBIOTHATH alredpanyeckue mpeoOpa3oBaHusl palliOHAIBHBIX BBIPAXKEHUH, IPUMEHATh UX
IUI1 pelleHus y4yeOHBIX MaTeMaTM4YecKMX 3a7ad M 3a/ad, BO3HHMKAIOIIUX B CMEXHBIX Y4EOHBIX
IpenMerax;
4) yMeHue I0JIb30BaThCsl MAaTEMATUYECKUMU (OPMYJIaMU U CaMOCTOSITEIIBHO COCTABIIATH (OPMYIIbI
3aBUCHUMOCTEHN MEXy BEIMUMHAMU Ha OCHOBE 0000IEHNS YaCTHBIX CIY4aeB U SKCIIEPUMEHTA;
5) yMeHue peuath JUHEHHbIe U KBaJpaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE MPUBOANMBIE K HUM
YpaBHEHHsI, HEPaBEHCTBA, CUCTEMbI, NPUMEHSATh TpapUuecKue MPEACTABICHHUS IS PEIIeHUs |
HCCIIIOBaHMsl YpaBHEHHM, HEPAaBEHCTB, CUCTEM; IPUMEHSTh [TOJyYEHHbIE YMEHUS AJIS PELIeHUs 3a1a4
U3 MaTeMaTHKH, CMEKHBIX TIPEAMETOB, TPAKTUKH;
6) oBnajseHue cUCTEeMON (YHKIMOHAIBHBIX MOHATHH, (YHKIMOHAJIbHBIM SI3bIKOM M CHUMBOJIMKOM,
YMEHUE CTPOUTH Tpaduku (YHKIHH, OMUCHIBATH HMX CBOWCTBA, HCIIONB30BaTh (PYHKIMOHAIBHO-
rpaduyeckue NpEeACTaBICHUs U1 ONMUCAHMS M aHaIW3a MaTeMaTHYeCKUX 3a7ad M pealbHbIX
3aBHCHUMOCTEH;
7) oOBIaJeHHe OCHOBHBIMHU CIIOCOOAMM IPEJICTABICHHS aHAIM3a CTATUCTUYECKUX NAHHBIX; YMEHHUE
pelaTh 3aja4i Ha HaX0XKJIEHUE YaCTOThI U BEPOSITHOCTH CIIy4alHBIX COOBITUH,
8) yMmeHue MNpHUMEHATh H3YyYEHHBbIE MOHSATHSA, pe3yabTaThl M METOJbl NPH pPELICHUH 33434 U3
Pa3IMYHBIX pa3/esioB Kypca, B TOM YKCIE 33/1a4, HE CBOJSALINXCSA K HEMOCPEICTBEHHOMY TPUMEHEHUIO
M3BECTHBIX AITOPUTMOB.

Coaep:xanue yueOHOro npeaMera «AJaredpa»
APNOPMETUKA

Paumonanbuble yncaa. PaciiupeHne MHOXKECTBA HATypajbHBIX YHCEN A0 MHOXKECTBA LIEJIBIX.
MHoOecTBa IeJbIX YUCEN 0 MHOXKECTBA PallMOHAIBHBIX. PallnoHaIbHOE YMCIO KaK OTHOIIeHHe m/n,
rae M - nenoe 4ucio, N — HarypanbHoe. CTENeHb C LeIbIM [10Ka3aTeleM.

JeiictBuTenbHble Yncaa. KBanparHblil kopeHb u3 uucia. KopeHb TpeTbel cTeneHu. 3anuch
KOpHEH C MOMOILBIO CTETIEHU € APOOHBIM IIOKA3aTENIEM.

[Tonatue 06 uppanroHaabHOM uncie. VppaloHaIbHOCT YKCIa U HECOM3MEPUMOCTh CTOPOHBI U
JMaroHanu kBajapara. JlecaTuunble NpUOIMKEHNS UPPALIMOHATIBLHBIX YHCE.

MHOXeCTBO JI€HCTBUTENBHBIX YMCEI; MPEJCTABICHUE ACUCTBUTEIbHBIX YHCET OCCKOHEUHBIMH
NeCITUUHBIMU Ipo0siMu. CpaBHEHUE NEHCTBUTEIbHBIX YHCEIL.

KoopaunatHas npsmas. M3o00pakeHue yucen TOYKAMU KOOPAMHATHOW mpsaAMoil. YUucimoBbie
MIPOMEXKYTKH.

N3mepennsi, npudJM:KeHMsl, oOHeHKH. Pa3Mepbl 00BEKTOB OKpykaromero wMupa (OT
AJIEeMEHTApHbBIX YacTull 10 BeeneHHol), JNIMTENbHOCTh MPOLIECCOB B OKpYyKarolleM mupe, Boijenenue
MHOXHTENS - CTENEeHU JecATH B 3amucu uucna. [IpubmmkEéHHOe 3HaYeHHEe BEJIWYHMHBI, TOYHOCTh
npubmpkenus. [Ipukuaka v olleHKa pe3ynbTaToB BRIYMCIECHUN.

AJI'EBPA



Ajredpanyeckue BbIpaxeHUsl. DyKkBeHHblEe BbIpaKEHHUS (BBIPQKEHUS C IIEPEMEHHBIMH).
YucnoBoe 3HaueHHe OyKBEHHOTO BbIpaeHHUs. JlomycTHMble 3HaueHUs nepeMeHHbIX. [loacTaHoBka
BBIPDOKECHHI BMECTO TepeMeHHbIX [IpeoOpa3oBanue OYKBEHHBIX BBIPOKCHHH HAa OCHOBE CBOWMCTB
apupMeTHIeCKUX AecTBUI. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. ToX1ecTBo.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, OAHOWIEHb M MHOrowieHsl. CreneHb
MHoroujeHa. Cl0XKeHHE, BBIUMTAHUE, YMHOXEHHE MHOTrowieHOB. MDopMysbl COKpaLIEHHOIO
YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpaT pazHocTu. Dopmysa pasHOCTH KBaapaToB. [IpeobpazoBanue
LIEJIOT0 BBIPAKEHUsI B MHOTOWIeH. Pa3noxeHne MHOrOYWIEHOB HA MHOXUTENU. MHOIOYWIEHBI ¢ OJTHON
nepeMeHHON. Kopenb MHOrounena. KpagpaTtHbelil TpEXUIICH; pa30KEHUE KBAJAPAaTHOIO TPEXUWICHA Ha
MHOKUTEIH.

Anrebpanyeckas n1podb. OCHOBHOE CBOMCTBO anreOpandeckoir ApoOu. CiokeHHe, BBIYMTAHUE,
YMHOXXEHUE, JiefieHre anredpanyeckux Apooeil. CTeneHs ¢ 1eNbIM IoKa3aTeneM 1 e€ CBOUCTBA.

PanmonanbHble BeIpaskeHUs U UX npeoOpa3oBanus. Jloka3aTenbCcTBO TOXKIECTB.

KBagparusie kopHu. CBoiicTBa apu(PMETHUYECKUX KBaIPAaTHBIX KOPHEH M MX NPUMEHEHHUS K
IpeoOpa30BAHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHeHue c omHoil mnepemeHHoil. Kopenb ypaBHeHus. CBOMCTBa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHUHU.

JluneitHoe ypaBHeHue. KBajgpatHoe ypaBHEHHE: (opMysa KOPHEW KBaJpaTHOIO YpaBHEHHUS.
Teopema Buera. IIpumeHeHHe ypaBHEHUM, CBOASILMXCS K JMHEHHBIM M KBaapaTHbIM. [Ipumepsl
pellIeHns ypaBHEHUHM TpeThel U YeTBEPTOl cTeneHel. Pemenrne ApoOHO-paliuOHAIBHBIX YPaBHEHHH.

VYpaBHeHME C ByMs IIEPEMEHHBIMH. JIMHEHHOE ypaBHEHHME C BYMS NIEPEMEHHBIMH, IPUMEPBI
peluIeHUsl ypaBHEHUM B LENBIX YHACIIAX.

Cucrema ypaBHEHUN C JABYMs IE€peMEHHbIMU. PaBHOCWIBHOCTH cucTteM. Cucremsl IBYyX
JIMHEWHBIX YPAaBHEHUM C JBYMsI IIEPEMEHHBIMU; PELICHUE IOJCTAaHOBKOW M CIOKEeHHEM. IIpumepsl
pELIEHNs CUCTEM HEIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 33124 aNreOpandeckKuM CrIOCOOOM.

JlekapToBbl KOOpPAMHATBl Ha IJIOCKOCTU. ['paduueckas MHTepHpeTalys ypaBHEHUS C JIByMs
NepeMEeHHbIMHU. ['papuk JTUHEHHOro ypaBHEHHs C ABYMs MEPEMEHHBIMM; YIJIOBOM KO3(PUIUEHT,
IpsIMO; YCIIOBHE MapajuleIbHOCTH NpsAMbIX. ['paduk NpocTeHIIMX HETMHEWHBIX YpaBHEHUIl:
napabosia, runepodbona, OKpyx HoOcTh. I'paduyeckas MHTEpIpeTalys CHUCTEM YpaBHEHUN C JAByMs
IIEPEMEHHBIMH.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBeHCTBO ¢ OJHON NEepeMeHHON. PaBHOCHUIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPAaBEHCTBA C
onHou nepemeHHou. KBagpaTtHsie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJTHON TIEPEMEHHOM.
OYHKINN

OcHOBHbIE NOHATHA. 3aBUCUMOCTH MexAy BenuunHamu. llonstue ¢ynkuun. 001acTh
OIpeJIeJIEHUs] U MHOXKECTBO 3HaueHHi ¢yHkumu. CrocoObl 3amanus QyHkuuu. I'paduk GyHKIMU.
CaoiicTBa (yHKIIUH, NX 0TOOpaxkeHue Ha rpaduke. [IpuMeps! rpadukoB 3aBUCUMOCTEN, OTpaKAIOIINX
peabHbIE IIPOLECCHI.

YucnoBbie GyHkuuu. OYHKIHMM, OMUCHIBAIOUIME MPSIMYIO U OOpaTHYIO MPOMOPLMOHAIbHbBIE
3aBUCUMOCTH, UX Tpauku U cBoiicTBa. JIuneltHas QyHKius, e€ rpaduk u cBoiictBa. KBagpatuunas
¢byHkus, ee rpadguk u cBoiictBa. CTeneHHble (PYHKIHUU C HATYpaJbHBIMH IMOKazaTeasiMu 2 U 3, Ux
rpaduku u cBoricTBa. ['paduku Qynkimit y=4,¥a'§, y=3/x, y=Ixl.

Yucaosble mnocjaenoBaregabHocTH. I[lonstue YUCJIOBOM TOCJIEI0BATENbHOCTU. 3a/laHHe
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM (opMynon U GopmMyioil N-ro wieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. @opmynsl N-ro  uieHa apuPMeTHUECKON U
reOMEeTpUYECKOil Iporpeccuii, CcyMMbI IEpBBIX N-X wieHOB. M300paxeHne ujieHoB apupMeTudeckon 1
reOMETPUYECKON IIPOrPECCU TOUKAMHU KOOPIMHATHOM IJIOCKOCTH. JIMHENHBIN W SKCIIOHEHLHAIbHBIN
poct. CI0XKHBIE€ TPOLIEHTHI.

BEPOATHOCTb 1 CTATUCTUKA



Crarucruka. TabnuuHoe U rpaguueckoe NMpencTaBIeHUE AAHHBIX, CTOJI0YaThle U KPYrOBbIE
IMarpaMMbl, TpapuKy, TPUMEHEHUE AUAarpaMM M rpadUKoOB Ui ONMCAHUS 3aBUCUMOCTEH pearbHBbIX
BEIMYMH, W3BJIeYeHUE HHPOpMauuu U3 Tabnauu, auarpaMM U rpadukoB. OnucaTeabHble
CTaTUCTHYECKHE MTOKA3aTeNIM YUCIOBBIX HAOOPOB: cpeiHee apupmMeTnyeckoe, Meauana, HanOobIIee U
HauMeHblIee 3HaueHus. Mepsl paccenBaHus: pa3Max, JUCIIEPCUS U CTAHIaPTHOE OTKIOHECHHUE.

CnyuaiiHas UW3MeHYMBOCTb. M3MeHuUMBOCTH IIpu H3MepeHusx. Pemaroniye mnpasuia.
3aKOHOMEPHOCTH B U3MEHYMBbIX BEJIMYMHAX.

Cayuaiinble coObITusi. CiydaiiHblEe OIBITHI (PKCIIEPUMEHTHI), 3JEMEHTApHbIE Cly4ailHble
coObITHA (Mcxozbl). BeposTHOCTH 351eMeHTapHbIX cOOBITUI. COOBITHS B CIly4alHbIX SKCIIEPUMEHTAX U
ONaronmpusATCTBYIONIUE d3JEMEHTapHbIe COOBITHS. BeposTHOCTH ciydallHbIX COOBITHH. OTBITBI C
PaBHOBO3MOXHBIMH  3JIEMEHTapHbIMU  CcOOBITUsAMHU. Kilaccuueckue BEpOSTHOCTHBIE OIBITHI €
UCTOJB30BaHUEM MOHET, KyOukoB. IlIpencrtaBienue coObITHH C TOMOLIBIO JAWMArpamMm Diiiepa.
IIpoTuBOMNONIOXKHBIE COOBITHS, OOBEAUMHEHHE M THepecedyeHue coOblTuil. IlpaBuno cioxeHus
BeposTHOCcTel. CnyuaitHeiii BeIOOp. IlpencraBienue skcrepuMeHTa B BHUjE AepeBa. HesaBucumbie
COOBITHS. YMHOXEHHE BEpOSITHOCTEH He3aBUCUMBIX coObITHH. IlocienoBarenbHble He3aBUCHMBbIE
ucnbiTanud. [IpeacraBienne 0 He3aBUCUMBIX COOBITHSIX B )KU3HHU.

DJjieMeHTbl KOMOMHATOpPUKH. [IpaBuio yMHOXEHUS, NEPECTAaHOBKH, (hakTopuayl dYucia.
Coueranuss u uucino coueranuil. ®opmyna uucna coderanuid. TpeyronbHuk Ilackans. OnbITel C
OOJIBLIIMM YHCIIOM PAaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COObITHI. BhIunciieHue BeposTHOCTEN B ONbBITaX
C IpUMEeHEeHneM KoMOuHaTtopHbIX (Gopmyn. Mcnbiranust bepaymn. Ycenex n Heynada. BeposTHOCTH
COOBITHI B cepuu ucnbiTaHuil bepnymu.

CayuaiiHble BeJIMUMHBI. 3HAKOMCTBO CO CIy4allHBIMHM BEJIMYMHAMU Ha MPUMEPAX KOHEUHBIX
JUCKPETHBIX CIIy4allHbIX BeNIMUYuH. PacrmpenencHue BepoATHOCTEH. MareMaTH4ecKoe OXHUAAHHUE.
CpoiictBa Marematudeckoro oxuganusa. [loHsTne o 3akoHe Oompmux uucen. Mi3mepeHnue
BeposiTHOCTe. IlpumeHeHune 3akoHa OOJIBIIMX YHCE B  COLIMOJIOTMH, CTPaXxOBaHUM, B
3/paBOOXpaHEHUH, 00ecTIeyeHH 0€301aCHOCTH HACEJIEHUS B UpE3BbIUaHbIX CUTYaIUsX.

JIOI'MKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJjaHie MHOXECTB
NEePEeUYHCICHUEM DIIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAYEHUS YUCIOBBIX
MHOecTB. [lycTtoe MHOXkecTBO U ero obo3HaueHue. [lonmHoxecTBo. OObeIMHEHNE U TEpeceUeHne
MHOYECTB, Pa3HOCTb MHOXECTB.

Wnnmroctpanust OTHOIIEHUI MEXy MHOKECTBAMHU € TIOMOIIIbIO AUarpaMMm Diinepa—BeHHa.

JJjieMeHThl JIOTMKH. [loHATHE O PAaBHOCUIILHOCTH, CJIE€JJOBAaHUM, YMOTpeOJIEHHE JOTHMYECKUX
CBSI30K €C/il...,MO..., 8 MOM U MONb-KO 6 MOM Clyyde, JOTUIECKUE CBSI3KU U, UIU.

MATEMATUKA B UCTOPUYECKOM PA3BUTUU

Uctopuss ¢popmMupoBaHus MOHSTHUS YHCNA: HAaTypajbHbIE 4YHCIa, APoOH, HEIOCTaTOYHOCTh
palMOHAJIbHBIX YHUCET sl TE€OMETPUUYECKHX H3MEPEHHMH, HppauuoHalbHble uucia. CTapuHHBIE
cucteMbl 3amucu uyucen. Jpoobwu B BaBuimone, Erunte, Pume, OTKpbITHE HECITHYHBIX IpOOEH.
CrapunHble cucteMbl Mep. Jlecsatuunble npobu M MeTpuyeckas cucrtema Mep. llosBieHue
OTpULIATENBHBIX yncen U Hyns. JI. Maraunknid. JI, Ditnep.

Bo3HMKHOBEHME MaTeMaTUKM KakK Haykd, OJTanbel €€ pa3BuUTHs. OCHOBHBIE pa3jeibl
MaTeMaTHKU. Beiaroniyuecss MaTeMaTUKHU M UX BKJIAJl B pa3BUTHE HAYKH.

beckoHeUHOCTH MHOXKECTBA MPOCTHIX uncen. Yncna u JUIMHBI OTPe3KOB. PalinoHanbHble ynca.
[TotpebHOCTE B UppanmoHanbHbix unciax. [llkona [Mudaropa

3apoxaenue anreOpsl B Henpax apudmeruku. An-Xopesmu. PoxxneHnne OyKBEeHHOM CHMBOJIMKH.
[1.depma, ®. Buer, P. [lexapt. Uctopus Bompoca o HaxoxaeHUU GHoOpMysT KOpHEH anreOpandecKux
ypaBHEHUH, HEPA3PEIIMMOCTh B pajiuKajax ypaBHEHHH creneHu, Oombiune yeteipex. H. Tapranes, k.
Kapnano, H.X. AGens, 3. ['anya.



N300peTeHne MeTo1a KOOPUHAT, O3BOJISIONIETO IEPEBOANTE TEOMETPUUECKUE OOBEKThI Ha SI3bIK
anreOpsl. P. Jlexapt u I1. @epma. [Ipumeps! paznuyHbIX CUCTEM KOOPAWHAT HA IJIOCKOCTH.

3amaua
maxMaTHON HOCKE.

Jleonapno Iluzanckoro (®dubonayum) o kponmkax, yuciaa dubonayunm. 3amada o

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe Jieno, azapTHbie urpel. I1. depma u b. Ilackans. 4,

bepuymnu. A.H. Konmoropos.

Pone poccuiickux ydeHbIx B pasBuTuu Matematuku: JI. Dimep. H.M. JloGaueBckuid,

[1.J.YeOniues, C. KoBanesckas, A.H. Konmmoropos.

Marematuka B paszsutuu Poccum: Ilerp |, mkona maremaruyecKkux W HABUTAIKUX HAyK,
pazButue poccuiickoro ¢uota, A.H. Kpeuios. Kocmuueckast mporpamma u M.B. Kennpi.

TemaTuuyeckoe NIIAHUPOBAHUE

7 kjaacc — 3 yaca B HeleJII0

Paznensl
MIPOTPaMMBI

OcHOBHOE COJIEpKaHKe IO TeMaM

XapaKkTepUCTHKA OCHOBHBIX BUIOB JCATCILHOCTH
yueHUKa (Ha ypOBHE YUCOHBIX JICHCTBHIA)

7 kaacce

I'napa 1. BeipaxceHus, TOX1eCTBA, YypABHEHUSI
22y,

Bripaxenus

[IpeoOpazoBaHue BRIPAKEHHIA
KonTponbras padora Nel
YpaBHEHUs ¢ OTHOM IIEPEMEHHOMN
CraTtucTHyecKre XapaKTepUCTHKH
KonTponbHas pabora No2

Haxonutp 3HaueHHs YUCIOBBIX BBIPAXKEHUH C
MEPEMCHHBIMU ITPU YKA3aHHBIX 3HAYCHHUAX
nepeMeHHbIX. Mcrnonp30BaTh 3HaKU >,<,<,>, YUTaTh U
COCTAaBJISITh IBOMHBIE HEPABEHCTBA.

BrimonHaTh npocreiiimne npeodpa3zoBaHust
BBIPKEHHIA: IPUBOUTH IOOOHBIC CllaraeMble,
packpbIBaTh CKOOKH B CyMMe WJIH Pa3HOCTH
BBIPA)KCHHI.

Pemate ypaBHeHust Busia ax=b npu pa3nudHbIx
3HaYCHMAX @ U D, a Tak)Kke HECIIOKHBIEC YPABHEHHUSI,
CBOJIAIIIMECS K HUM.

Hcnons30Bate anmnapar ypaBHEHUHN IS PELLICHUS
TEKCTOBBIX 3a]1a4, UHTEPIIPETUPOBATH PE3YIIHTAT.
Hcnonb3oBaTh NpOCTEHIINE CTATUCTUYECKUE
XapaKTePUCTUKH (CpeaHee apudMeTHiIeckoe, pa3max,
MOJIa, MEIMaHa) JIJIsl aHAJIU3a Psa JAHHBIX B
HECJIOKHBIX CUTYalUIX

I'napa 2. ®yukuuu 11 4.

OyHKIMK ¥ UX TpaPUKH
Jluneitnast pyHKUIUS
Kontponbnas padora Ne3

BrruncnsaTs 3HaUueHUs GYHKINH, 33TaHHOH (popmyInoi,
COCTAaBIISATH TaONMIIEI 3HaUeHNH (QyHKIWU. [To rpaduky
(YHKIIMY HAXOUTh 3HaAYCHUE QYHKIMH IO
H3BECTHOMY 3HAYCHMIO apryMEHTa U pellaTh
oOpatHyto 3aiaqy. CTpouTh rpaduku npsMoin
MIPOTIOPIIMOHATBHOCTH M JIMHEHHOW (QYHKIINY,
OTIMCHIBATH CBOMCTBA 3THX QyHKIMHA. [loHnMaTh, Kak
BJIMSET 3HAK Ko puimenTa KHa pacroiaokeHne
KOOPJMHATHOM IJIOCKOCTH rpaduku GyHKimu y=KX,
rae k#0? Kak 3aBucut ot 35aueHuil Ku b B3anmuoe
pacmnonoxkeHue rpa@ukoB IBYX QyHKIHN BUIA
y=kx+b. MateprnperupoBars rpaduku peasbHbIX
3aBUCHMOCTEH, OMUChIBaeMbIX (popMynamu Buaay=KX,
raek#0 u y=kx+b

I'maBa 3. CteneHs ¢ HATYPaJIBLHBIM NOKa3aTeJIeM
11 4.

CrteneHb U ee CBOMCTBA
OaHOYIEHEI
Kontponbnas pabora Ned

BhIunciaTh 3HaYCHUS BRIpAXKCHUH BHa " , T7e a-
MPOU3BOJILHOE YMCIIO,N- HATYPATbHOE YUCIIO, YCTHO H
MMUCBMEHHO, a TAKJKE C MOMOIIBIO KaJbKYJISATOPA.
DopMyTUPOBATH, 3AMUCHIBATH B CHMBOJINYCCKOH
(hopMe 1 000CHOBBIBATH CBOWCTBA CTETICHU C




HaTypaJbHbIM NoKa3areneM. [I[puMeHsTh cBOMCTBa
CTENEHH 1T MPeoOpa3oBaHus BEIPAKEHHIA.
BBINONHATH yMHOKEHHE OJHOYICHOB U BO3BEICHUE
OJIHOYJIEHOB B cTerneHb. CTpouTh rpaduku GpyHKIMii
y=X?u y=x°. Pemats rpadudeckne ypaBHEHUAX>=KX+Db,
x3=kx+b, raek,b - HexoTopsle uncna.

I'maBa 4. MHOro4JieHLI
17 u.

CymMma 1 pa3sHOCTh MHOTOWJICHOB
[IpousBeneHre MHOTOWICHA M OJHOWICHA
Kontponbnas padota Ne5

IIpousBeaeHre MHOTOYJIEHOB
KontponbHas padora Ne6

3anuchiBaTh MHOTOYWICH B CTAHIAPTHOM BHJIE,
OTIPEJIEINISATh CTEIIeHh MHOTOUJICHA. BBITOTHST
CJIO’KEHWE U BBIYUTAHUE MHOTOUYICHOB, YMHOKEHUE
OJTHOYWICHA HAa MHOTOYWICH, BHIMOIHSTE Pa3JIOKCHUE
MHOTOYICHOB HAa MHOXKHUTEIH, UCTIONB3YsI BEIHECCHUE
MHOJKHTEJS 32 CKOOKH B CITOCO0 TPYyTIITAPOBKH.
[IpuMeHSTh ASHCTBUS C MHOTOWICHAMH MIPY PEIICHUN
Pa3HOOOPAa3HBIX 33/1a4, B YACTHOCTH MPH PEIICHUU
TEKCTOBBIX 33J1a4 C MOMOIIBIO YPaBHEHUH

I'naBa 5. ®opmyJibl COKPALIEHHOT0 YMHOKEHUSI
19 4.

KBagpaT cyMMBbI 1 KBazpaT pa3HOCTH
Pasnocth KBagpatos.

CymMma 1 pa3HOCTh KyOOB
Konrtponbnas pabora Ne7
[IpeoOpa3zoBaHue METBIX BRIPAKEHUI
KoHntponsHas padora Ne8

Jloka3pIBaTh CIIpaBeUTMBOCTH (POPMYIT COKPAEHHOTO
YMHOKEHHS, TPUMEHSATH UX B IPE0OPa30BaHNH LIEIBIX
BBIpPaKEHUI B MHOTOWIEHBI, @ TAK)Ke JJIS pa3oKeHUs
MHOT'OYICHOB Ha MHOXKUTENU. Mcnonp30BaTh
pa3nuYHbIe MPeoOpa3oBaHMs IETBIX BEIPRKEHHUN PU
pelIeHnn ypaBHEHUH, 10Ka3aTeNbCTBE TOXKAECTB, B
3a/1a4ax Ha JeIUMOCTb, B BBIUMCICHUN 3HAYEHUI
HEKOTOPBIX BBIPAXKEHUI € MOMOILBIO KAIbKYJIATOPA

I'naBa 6. CucteMbl JIMHEHHBIX YPABHeHUI
16 4.

JIuHeliHble ypaBHEHUS C ABYMS
MIEPEMEHHBIMH U UX CHCTEMBI

Pewenne cucreM JIMHEWHBIX YPABHEHUI
Konrtponbnas padora Ne9

Onpenensarp ABISETCS JIU Mapa Yhcell pelieHneM
JIAHHOTO YPaBHEHUS C ABYMsI [IEPEMEHHBIMHU.
Haxonuts myrém nepebopa 1esnble pereHus
JMHEWHOTO YPaBHEHHUS C IBYMs IEPEMEHHBIMHU.
Ctpoutb rpaduk ypaBHeHus ax+by=c, raea#0 wnu
b#0. PemaTh rpaduuecKiuM CIOCOO0M CHCTEMBI
JUHEWHBIX YPaBHEHUN C ABYMS IIEpEMEHHBIMHU.
[IpumMeHsITh cIOCO0 MOJCTAHOBKH U CITOCO0 CIIOKEHHUS
IIPY PELIEHUH CUCTEM JIMHENHBIX YPABHEHHUH C JByMsI
MIEpEMEHHBIMU. PeraTe TEKCTOBBIE 3a/1a4H, UCTIOIb3YSI
B Ka4eCTBe ajredpanyecKkoil MOJIeny CUCTEMY
ypaBHEHUH. IHTEpIIpeTUPOBATh PE3yJIbTAT,
MTOJIYYEHHBIN NIPY PEIICHUH CUCTEMBI

IHoBTOpeHune 6 u.
[IpeobpazoBanue BEIpaKEHUN
CrerneHsb 1 ee CBOHWCTBA
@DopMyIIBl COKPALIEHHOTO YMHOKEHHUS
CucreMbl TMHEHHBIX YpaBHEHUN
Uroroseliii ypok
Urorosas konTposnbHas padota Nel0

BrimonusaTs npocreiimune npeodpasoBaHust
BBIPKEHHIA: IPUBOIUTH MIOJOOHKIE CllaraegMble,
PacKpbIBaTh CKOOKHM B CYMME WJIH Pa3HOCTH
BBIPQKCHUH. BBIUNCIISATS 3HaYeHN BBIpaXKEHUH BUAA
a", rzae a- NPOU3BOJILHOE YUCIIO,N- HATYypaJIbHOE
YHCII0, YCTHO U MMUCBMEHHO, a TaKXKe C TOMOIIIBIO
KaJbKyJsiTopa. JlokaspIBaTh cCripaBeyInBOCTE POpMyI
COKpAaIIEHHOTO YMHOKEHUS, IPUMEHATh UX B
peoOpa30BaHUM NETBIX BRIPAKEHUI B MHOTOUJICHBI, a
TaKKe JJIS1 Pa3I0KEHHSI MHOTOUJICHOB HA MHOKHTEIH.
[IpumeHsTH cCIOCO0 MOACTAaHOBKH U CIIOCOO CIIOKEHHUS
IIPH PEIICHNH CUCTEM JINHEHHBIX YpaBHEHUH C IBYyMS
[IepEeMEHHBIMH

8 ki1ace — 4 yaca B HegeJII0

IloBTOpenne kypca aaredpsl 7 kaace — 64.

I'napa 1. Panmonanabusblie apoou 30 4.

DopMyJIMPOBaTH OCHOBHOE CBOMCTBO




PanmonansHbIC IPOOHM M X CBOMCTBA
CyMMa u pa3HOCTh JIpoOdeit
Kontponbnas padora Nel
[IpousBeneHue u yacTHoe ApoOe
KontponbsHas padora Ne2

palMOHANBHOM APOOH U TIPUMEHSTD €T0 JUIS
npeobpazoBanus ApoOeii. BRIMOTHATE CIIOKEHHE,
BBIYHTAaHUE, YMHOKCHHE U JICTICHHC
paIlMOHANIBHBIX JPOOEH, a TAKXKE BO3BEICHUE
IpoOu B cTereHb. BBITONHATE pa3invHbIe
peoOpa3oBaHus PAIUOHATBHBIX BEIPAKCHHIA,
JIOKa3bIBaTh TOXKACCTBA. 3HATH CBONCTBA (DYHKIIUU

k ..
y=2 raek#0, 1 yMeTb CTpOUTH €€ rpaduK.
Hcnonp30BaTh KOMIBIOTED ISl HCCIIEIOBAHUA

MOJIOKEHHs rpaduKa B KOOPIHHATHOM TJIOCKOCTH
B 3aBUCUMOCTH OT K

I'napa 2. KBagpaTHble KOpHH 25 4.,

JelcTBUTENbHBIE YUCa

ApudmeTrueckuii KBaapaTHBIN KOPESHD
CroiicTBa apu(PMETHIECKOTO KBAAPATHOTO KOPHS
KontponbHas pabota N3

[TpumeHeHue CBOMCTB apUPMETUIECKOTO
KBaJIPaTHOTO KOPHS

KontponbsHas pabora N4

ITprBOIUTH MPUMEPBI PALIHOHAIBHBIX U
UppaLMOHATBHBIX Yncesd. HaxoanTb 3HaYCHUS
apr(METHYECKHX KBAIPATHBIX KOPHEHl, HCIIOIb3YsI
pY HEOOXOAMMOCTH KaIIBKYJISITOp. J[oKa3piBaTh
TEOPEMBI O KOPHE U3 MPOM3BEIACHUS U IPOOH,
TOXKIECTBOY &= |a, mpUMEHSTH UX B

peoOpazoBaHusIX BeIpakeHnH. OCBOOOXKAATHCS OT
UPPALMOHATBHOCTH B 3HAMEHATEISAX APoOeit
a a

BUOAa- ,—— . BBIHOCUTb MHOXHUTEJIb 3a 3HAK
Y¥b Wbhtve

KOPHSI M BBIHOCHUTB MHOKUTEIb MO]] 3HAK KOPHSL.
Hcronb30BaTh KBaJpaTHBIE KOPHU JUIS BBIPAKEHHUS]
TIEPEMEHHBIX U3 FEOMETPHYECKUX M (PH3HUECKHX
popmyst. CtpouTs rpaduk GyHKIUU Y=V X 1

WITIOCTPHPOBATh Ha rpaduke e€ CBOHCTBA

I'nasa 3. KBaapaTusie ypaBHeHust 28 4.

KBagpaTHOoe ypaBHEHHE U €r0 KOPHU
KonrponbHas padora Ne5
JpoOHble paloHa bHbIE ypaBHEHUS
KontponbHas pabora Ne6

Pewats kBagpaTHelie ypaBHeHus. Haxoauts
o100POM KOPHH KBaJIpaTHOTO YPaBHEHHUS,
ucnonb3ys reopemy Buera. UccnenoBats
KBaJIpaTHbIE YpaBHEHUS 110 TUCKPUMHUHAHTY U
kod¢duimerTaM. Pemates 1poOHbIe pannoHaIbHBIE
YPaBHEHUs, CBOJS PEIICHUE TAKNX YPAaBHEHHUH €
MOCJIETYFOIIUM UCKIFOYEHUEM IIOCTOPOHHUX
KOpHei. Penats TEKCTOBBIE 3a7a4M, UCHIOJIb3YsI
KBaJ{paTHbIE U APOOHbIC ypaBHEHUS

I'naBa 4. HepaBenctBa 24 4.

YucnoBble HEPABEHCTBA U X CBOMCTBA
KontponbsHas pabora Ne7

HepageHcTBa ¢ 01HON IEPEMEHHON U UX CUCTEMBI
KontponbHas pabota Ne§

®opMyIMpOBaTh U JOKa3bIBATh CBONCTBA
YUCIIOBBIX HEPABEHCTB. Mcrionb30BaTh annapar
HEPABEHCTB IS OLIEHKH MTOTPETHOCTH U TOYHOCTH
npubnkenus. Haxonuts nepeceuenus u
00beJMHEHUE MHOXKECTB, B YACTHOCTH YHCIIOBBIX
IIPOMEKYTKOB. Pemars JIMHeliHble HEpAaBEHCTBA.
Pemarts cuctemsl INHEHHBIX HEPABEHCTB, B TOM
YUCIEe TAKUX, KOTOPBIE 3alIMCaHbl B BUJIE JBOMHBIX
HEpPABEHCTB

T'naBa 5. CteneHsp ¢ HeJbIM MOKa3aTejieM. JJIeMEHThI

cratuctuku 13 4.

CreneHs ¢ EIBIM ITOKa3aTeseM 1 €€ CBOICTBA
Kontponbaas pabora Ne9
OJIEMEHTHI CTATUCTUKU

3HaTh omnpesieIeHUE U CBOMCTBA CTENEHH C LIETIBIM
rokazareneM. [ IpuMeHsaTh CBOMCTBA CTENEHU C
LIEJIBIM [T0KA3aTENEM [IPU BBIITOJIHEHUU
BBIYHCIICHUN U TIPe00pa30BaHNi BBIPAXKEHUH.
Hcnonp30oBaTh 3anKCh YUCEN B CTAHAAPTHOM BUJE
JUIS1 BBIPAXKEHUS U COIIOCTABIICHUS pa3MEPOB
00BEKTOB, JUTUTEIILHOCTH TIPOIIECCOB B
OKPY’KaroILEM MUpE.

[IpuBOaUTH IPUMEPHI PENPE3CHTATUBHOMN H
Hepenpe3eHTaTUBHOM BRIOOpKH. V3BICKaTh
nHGOPMALIMIO U3 TAaOJIHI YACTOT U
OpraHU30BbIBATH MH(OPMAILHIO B BUIE TAOJIHI]




Y4acTOT, CTPOUTH MHTEPBAIBLHBIN PAI.
Hcrnonp30BaTh HATIIATHOE TIPECTABICHUE
CTaTHCTUYECKON MH(OPMAIIUU B BUE CTOIOYATHIX
Y KPYT'OBBIX JHarpaMm, NOJUTOHOB, THCTOTPaMM

IToBTOpenue 8 4.
[IpousBenenue n 9acTHOE Npodei

[IpuMeneHne CBOMCTB apuPpMeTHIeCKOro
KBaJIPATHOTO KOPHS
JIpoOHbIe parioHAILHBIC YPaBHEHUS

HtoroBast KOHTpoJIbHAs paboTa
HTorosslil ypok

CBolicTBa apI/I(bMeTI/I‘lCCKOI‘O KBaJpaTHOI'O KOPpHA

HepageHcTBa ¢ 01HOM IEPEMEHHON U UX CUCTEMBI
CreneHs ¢ LenbIM IIOKa3aTeneM U e€ CBONCTBa

BrimonmHATE paznudaHbIe TpeodpazoBaHus
paIMOHABHBIX BBIPAXKEHUH, IOKA3bIBATh
ToxkaecTBa. OcBOOOXKIATHCS OT
MPPALMOHATLHOCTH B 3HAMEHATEIAX Ipobeit

a
BUIA—~ ,—— . BBIHOCUTb MHOKHUTECJIb 3a 3HAK
Vb Whtve

KOpHSI U BBIHOCUTb MHOKUTEIb MOJT 3HAK KOPHS.
Crpouts rpaduk GyHKIMHE Y=4 X U
WUTIOCTPUPOBATH Ha Tpaduke e€ cBoiicTBa. PemaTs
JIMHEWHbIe HEpaBeHCTBA. PeliaTh cucTeMBI
JMHEWHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX,
KOTOpBIE 3aIMCaHbl B BU/IE€ ABOWHBIX HEPABEHCTB.
[IpuMeHATh CBOMCTBA CTENEHU C LIETBIM
[TOKa3aTeNeM IIPH BBITIOJTHEHUH BBIYUCICHUN U
peoOpa3oBaHUH BEIPAKCHUH.

9 kJjacc — 3 yaca B HeJeJII0

IHoBTOpeHne Kypca ajaredpnl 3a 8 kiacce -3 4

I'aasa 1. KBagparuunast pynkuus 294.

@DYHKIMU U UX CBOMCTBA

KBagpatnblil TpéxuiieH

Konrtponbnas padora Nel

Kagpatuunas hpynkuus u e€ rpaduk
Crenennas ¢ynkuus. Kopens N-ii crenenu
Konrtponbhas padora Ne2

Beruucnsats 3Ha4eHUsT QYHKINH, 321aHHON
(hopMyIIoif, a TaKkKe ABYMS U TpeMs POpMyITaMH.
OnuceiBaTh CBOMCTBA (DYHKIIHIA HA OCHOBE UX
rpapUUecKoro npeICTaBIeHuUSI.
WuTtepnpeTtupoBarh rpaQ K peanbHbIX
3aBHcHMOCTeN. [I0Kka3bIBaTh CXeMaTHYECKU
MOJIOKEHUE HA KOOPAMHATHOM TJIOCKOCTH
rpadukoB Gynkimity=ax?, y=ax>+n, y=a(x-m)?.
CrpouTts rpaduk pyHKIMM Y=ax>+bx+c, ymersh
YKa3bIBaTh KOOPAMHATHI BEPILUHBI 1apaboJIbl, e€
0Ch CHMMETpPHH, HaIIpaBJIeHNE BETBEH mapaloibl.
N3o0paxarh cxemaTniecku rpaduk GyHKIUH
y=X"c 4éTHbIM 1 Heu€THBIM N. [loHUMaTe cMbICT

. ar_ 4f
3anucedd Buga ¥a ,\'du T.1., TA€ @ — HEKOTOpOoe
grcio. IMeTh npencTaBieHne 0 HaX0KIeHUH
KOpHEH N-ii cTeneHy ¢ MOMOMIBI0 KAJIBKYJISITOPa

I'imaBa 2. YpaBHeHHS M HEPaBEHCTBA ¢ OHOM
nepeMeHHOM
20 4.

VYpaBHEHHA ¢ OJHON IEpEMEHHON
HepasenctBa ¢ ogHOM niepeMeHHOMI
KonTponbhas pabora Ne3

Pewiate ypaBHEeHHUsI TPEThEH U YETBEPTOU CTENEHU
C TIOMOIIIBIO Pa3JI0KeHN Ha MHOXKUTEIH U
BBEJICHUS BCIIOMOTATENbHBIX IEPEMEHHBIX, B
YaCTHOCTH pelIaTh OMKBaApaTHBIC yPaBHEHHUS.
Pemats npobHbIe panoHaNbHBIE ypaBHEHUS,
CBOJISI X K IIEJIBIM YPaBHEHHSIM C TIOCIIeTyIOIIen
MIPOBEPKOM KOPHEM.

Pemarte HepaBeHCTBA BTOPOH CTENEHH, UCTIONIB3YS
rpaduyeckue mpeacTaBieHus. Fcmnomnb3oBarh
METO]T MHTEPBAJIOB JIJISl PEIICHUS HECIOKHBIX
palOHAIbHBIX HEPABEHCTB

I'maBa 3. YpaBHeHUsI H HEPaBeHCTBA C ABYMA
nepeMeHHBIMH 24 .

YpaBHEHUS C IByMS IEPEMEHHBIMH U UX
CHUCTEMBI

HepasenctBa ¢ 1Byms mepeMEeHHBIMH U UX
CUCTEMBI

Ctpoutb rpauKu ypaBHEHHUH ¢ IByMs
MEPEeMEHHBIMH B IPOCTEUIINX CITydasx, KOraa
rpaduKoM sBIIsIeTCS psAMasi, napadoa,
runepooa, OKPYKHOCTb. Mcroap30BaTh UX IS
rpadUyecKoro pemeHus! CHCTEM YPaBHEHUH C
JIByMsI IEPEMEHHBIMH.




KontponbHas pabora Ned

PemaTth criocoOOM IOACTaHOBKU CUCTEMBI IBYX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMU, B KOTOPBIX
OJIHO YpaBHEHHUE TMEPBOM CTENEHH, a IPYroe —
BTOPOM CTENEHHU.

PemaTh TeKCTOBBIE 33a4H, UCIIONb3Ys B KAUECTBE
anreOpanvyecKkoil MoJeNu CUCTEMY ypaBHEHUIH
BTOPOI1 CTENEHH ¢ ABYMS IEPEMEHHBIMU; pelIaTh
COCTaBJIEHHYIO CUCTEMY, HHTEPIIPETUPOBATh
pe3ynbTaT

I'naBa 4. ApudgmeTnyeckass 1 reoMeTpu4ecKast
nporpeccun 17 4.

Apudmerraeckast mporpeccust
Kontponbnas padora Ne5
I'eomeTpuyeckas nporpeccus
Kontponbras padora Ne6

[TpuMeHsTh HMHAEKCHBIE 0003HAYECHUS IS WICHOB
nocyenoBarenbHocTel. IIpuBoauTh IpuMepbl
3aJjaHus IMOCIIe0BaTeNbHOCTEN (hOpMYITOi N-TO
4iieHa U peKypPEeHTHOH (HOpMyIIoii.

BeiBoauThk GopMyIiel N-TO wiieHa
apu(MeTHIECKOH POTPECCHU U TEOMETPHUICCKOM
MIPOrPECCUH, CYMMBI IIEPBBIA N YICHOB
apu(MeTHYECKOH U TeOMETPUIECKOM
IIPOTPECCUi, PEIIaTh 3a/1a4u C UCTIOJIb30BAHUEM
3TuX opmyn. J[oKa3pIBaTh XapaKTEPUCTHIESCKOE
CBOMCTBO apu()METUICCKON U TEOMETPUICCKOM
IPOrpeccuil.

Pewate 3amaun Ha CI0KHBIE OPOLEHTHL,
WCTIOJIB3YSl IPH HEOOXOIMMOCTH KAIBKYJIISTOP

I'naBa 5. Jy1eMeHTBI KOMOMHATOPUKHU U TEOPUH
BeposiTHOCTH 17 4.

OneMeHTbl KOMOMHATOPUKU
HauanbHble cBeleHUS U3 TEOPUH BEPOSITHOCTEH
Kontponbhas pabora Ne7

BrimonHuTh nepedop Bcex BOZMOKHBIX
BapHUaHTOB 151 Iiepecuéra 0OBEKTOB U
KoMOMHanWi. [I[puMeHsITh TpaBmiIo
KOMOWHATOPHOTO YMHOXKEHHUSI.

Pacno3naBaTh 3a1auy Ha BEIYKMCIICHUE YUCIIA
MIEPECTAaHOBOK, Pa3MEILLECHUMN, COYECTAHUN U
MPUMEHSTh COOTBETCTBYIOLINE (DOPMYIIBI.
BBIUuCIATh 4acToTy CIIyd4aliHOro COOBITHSI.
OneHuBaTh BEPOSTHOCTD CIIyYaiHOTO COOBITHS C
MTOMOIIIBIO YaCTOTHI, YCTAHOBIEHHOMN OIBITHBIM
nyTéM. HaxonuTs BEpOSTHOCTD CIIy4aliHOTO
COOBITHS HA OCHOBE KIIACCHYECKOTO OTPEIEIICHHS
BEPOATHOCTHU. [[pUBOINTE MPUMEPBI TOCTOBEPHBIX
Y HEBO3MOKHBIX COOBITHH

IloBTOpEHne 25 4.

KBagpatHsliil Tpéxunen

Crenennas ¢ynkuus. Kopens N-i creneHu
HepageHcTBa ¢ 0/1HOI IEpEMEHHOMN
YpaBHEHHUA C IBYMS IEPEMEHHBIMHU U UX
CUCTEMBI
HepasencTBa ¢ 1ByMsI TEpeMEHHBIMH U UX
CUCTEMBI
ApudmeTnyeckas Iporpeccus
I'eomeTpuyeckas nporpeccus
3eMeHThl KOMOWHATOPUKHU
HavanpHele cBeieHUS U3 TEOPUU BEPOATHOCTEN
Hrorosas koHTponbHAsA paboTa
TlonroroBka k 3K3aMeHy

OnuckiBaTh CBOHCTBA (DYHKIIUI HA OCHOBE HX
rpadpuuecKoro npecTaBIeHus!.
WnTtepnpeTrnpoBaTh rpaQ Ky peanbHbBIX
3aBucumocTtell. [Toka3bpiBaTh cXeMaTUYECKU
MOJIO’KEHUE Ha KOOPAMHATHON TUIOCKOCTH
rpadukoB GyHKumiAy=ax?, y=ax>+n, y=a(x-m)>2,
Crpowurts rpaduk Gynxiuu y=ax’>+bx+c, ymers
YKa3bIBaTh KOOPJIWHATHI BEPUINHBI TapaboIIbl, eé
0Cb CUMMETpUH, HallpaBlieHHE BETBEW MapadoIbl.
Pemate HepaBeHCTBA BTOPOH CTENEHH, UCIIONIB3YS
rpaduyeckue mpeacTaBieHus. Fcmnonp3oBarh
METO]I MHTEPBAJIOB JIJIS1 PEIIEHHS HECIOKHBIX
paloHaNIbHBIX HEPABEHCTB. Mcnonb30BaTh NX
JUTSL TpaueCcKOro PEeIIeHHs] CHCTEM YPaBHEHUH ¢
JIByMsI IEPEMEHHBIMH.

Pemath criocoOOM MOACTaHOBKU CHCTEMBI IBYX
YpaBHEHUH C IByMsI IEPEMEHHBIMH, B KOTOPBIX
OJIHO YpaBHEHHE TIEPBOI CTENEHH, a IPYToe —
BTOPOM CTENEHH.

Pemate TeKCTOBBIE 33124, HCIIOJIB3YsI B KAUECTBE




anreOpanvecKo MOICIIH CHCTEMY YPaBHEHUI
BTOPOM CTENEHU C IBYMs IEPEMEHHBIMU; pelIaTh
COCTaBJICHHYIO CUCTEMY, MHTEPIIPETUPOBATH
pe3ynbTaT. BEIBOIUTE GOpMYITBI N-TO YiIeHA
apu(METHIECKOH IPOTPECCHU U TEOMETPHUICCKOM
MPOTPECCUH, CYMMBI MIEPBBIN N YIEHOB
apu(PMETHYECKON U T€OMETPUICCKOMN
MPOrPECCUi, pelIaTh 3a1a4 C UCHOJIb30BAHUEM
31X opmyn. JloKa3pIBaTh XapaKTepPUCTHIECKOE
CBOMCTBO apu(h)METHIECKOIN U TEOMETPUICCKON
nporpeccuii. OrieHHBaTh BEPOSATHOCTH
CITY9aifHOTO COOBITHS C MTOMOIIIBIO YaCTOTHI,
YCTaHOBJICHHOM OMNBITHBIM NTyTEM. Haxonuts
BEPOSATHOCTh CIIy4allHOTO COOBITHS HA OCHOBE
KJIACCUYECKOT'O OMPEECICHUS BEPOSTHOCTH.
[IpuBoaUTH IPUMEPHI JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHIA.

Onucanue y'—IeﬁHO-MeTOI[I/I‘leCKOFO H MATCPHAIBHO-TCXHUYIECCKOI'O

o0ecnevyeHnst 00pPa30BaTENbHOIO MpPOLECCa
1. bypmuctposa T. A. Anre6pa. [Iporpammsel 00111€00pa30BaTeNbHBIX YUPEKIACHHUMA. 7-9 KIacchl.
— M.: IIpocBemienue.
2. Anrebpa. 7 xnacc: yue0. ans obuieoo6paszonar. yupexaenuit F0.H.Makaperues, H.I'.Muniox,
K.N.Hemkos, C.b.CyBoposa; oz pea.C.A.TensikoBckoro.- 5-¢ uzn.- M.: IIpocsemienne, 2016.
3. Anrebpa. 8 knacc: yueb. misa obmeoopaszosar. yupexxaenuii F0.H.Makapserue, H.I'.Munnrox,
K..Hemxos, C.b.CyBoposa; o pea.C.A.TemsikoBckoro.- 19-e uzn.- M.: [Ipocsemenue, 2016.
4. AnreOpa. 9 kiacc: yue6. mist oomeoOpazosat. yupexxaenuit FO.H.Makaperues, H.I'. Munziok,
K.N.Hemkos, C.b.CyBoposa; oz pea.C.A.TensikoBckoro.- 19-e u3z.- M.: [Ipoceemenue, 2018.
5. JXKoxoB B.U. Anrebpa. Iunaktuueckue matepuansl. 7,8, 9 knaccst / B.1. Xoxos,
10.H.Makapsrues, H.I'.Munmtok.- 14-e uzn.- M.:Ilpocsemenue, 2015.

I/IH(l)OpMallHOHHO-KOMMyHHKaTl/IBHbIe cpeacrea:

Caiimul 013 yuawguxcsa:

1) UntepakTuBHbIi yueOHUK. Anrebpa 7 kiacc. http://www.matematika-na.ru

2) Dunuknonenus aus aerei  http://the800.info/yentsiklopediya-dlya-detey-matematika

3) DHIMKIIONEIUS 1o MaTeMaTUKe
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematikas/ MATEMATIKA .html

4) CripaBOYHHK M0 MaTeMaTHKeE JIJIs IKOJILHUKOB http://www.resolventa.ru/demo/demomath.htm

Caiimul 0Ona yuumens:

1) Ilencoser, matematuka http://pedsovet.su/load/135

2) Yuurensckuii mopran. Matematuka http://www.uchportal.ru/load/28

3) Ypoxku. Her. [Ins yunrens maremaTuku, anreopsl, reomerpun http://www.uroki.net/docmat.htm
4) Buneoypoku mo anreope — 7 kinacc , UROKIMATEMAIKI.RU (Mrops XKaboposckwuii )

Harasausie mocoous:
1. leMOHCTpallMOHHBIE TUTAKATHI.

Texnuyeckue cpeacTBa 00y4eHHS:
1. TIpoexTtop.
2. Kommnsiotep.


http://www.matematika-na.ru/
http://the800.info/yentsiklopediya-dlya-detey-matematika
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html
http://www.resolventa.ru/demo/demomath.htm
http://pedsovet.su/load/135
http://www.uchportal.ru/load/28
http://www.uroki.net/docmat.htm

Ilpozpammnoe obecneuenue

Onepanuonnas cucrema Windows 98/Me(2000/XP)
TekcroBerii pegakrop MS Word

ITporpamma mist cozpanus npesenranuii MS PowerPoint

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI
B 7-9 KIIACCAX

7 kj1acce

PAIIMOHAJIBHBIE YMCJIA

BrinyckHUK HayduTCA:

1) moHMMaTe OCOOEHHOCTH AECCATUYHOM CHCTEMBI CUUCIICHHS,

2) BIAAETh MOHATHSIMHU, CBA3AHHBIMU C JEIMMOCTBIO HATypallbHBIX YHCEN,

BbInyCKHUK TIOJTyYUT BO3MOYKHOCTD:

3) no3HAKOMUMbCA ¢ NOZUYUOHHBIMU CUCEMAMU CHUCTIEHUS ¢ OCHOBAHUAMU, omaudnbimu om 10;

JIEMCTBUTEJILHBIE YMCJIA

BbinyckHUK HayduTCSA:

1) ucnonb30BaTh HAaYaJIbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX 4YHCEN,

Buinycknux nonyuum 603moducHocms.

2) pazeumv npeocmagienue O HUCIe U YUCTOBLIX CUCIEMAX Om HAMYPAIbHLIX 00

OelicmeumenbHblX Yuces;, 0 poau 8bl4UCTIeHUL 8 YeTI08eUeCKOU NPAKmuKe:
N3MEPEHUA, [TPUBJIMDKEHW A, OLIEHKU

BbinyckHUK HayduTCA:

1) ucrnosnib30BaTh B XOJE PEUICHUS 3aJad dJIEMCHTapHbIC [PEICTABICHHS, CBS3aHHBIC C
npUOIMKEHHBIMU 3HAYCHUSIMUA BEJIMYMH.

Buinycknux nonyuum 603mMoxicHOCMb.!

2) NOHsAIMb, YMO YUCLOBble OAHHbLE, KOMOPble UCNONb3VIOMCS Ol XAPAKMEPUCMUKU 00beKmos
OKpYdlcalowjeco Mupa, ABNAIOMCA NPeUMyueCmeeHHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTIUINICEHHBIX 3HAUEHUU, COOEePHCAWUXCS 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOICHO
cyoumn 0 NO2peutHoCmu NPUOIUICEHUS,

3) noHsMb, UMO NOSPEWHOCMb Pe3yIbmama GbIYUCTEHULl OONICHA OblMb  COUSMEPUMA  C
NO2PEUHOCMbBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHE BBIPAXXEHUSA

BolnyckHUK Hay4uTCS:

1) B1ageTh MOHATUSAMHU «TOXIECTBOY», «TOXJIECTBEHHOE NMpeoOpa3oBaHMey», pellaTh 3ajauu,
cojieprkarire OyKkBeHHbIE JaHHbIE; padoTaTh ¢ GopMysiaMu;

Buinyckuux nonyuum 603mMoiCHOCHb:
2)Hayuumvcs  BbINOIHAMb — MHO2OULA20B8blE  NPeOOPA30BAHUA  PAYUOHATLHBIX — BbIPANCEHULL,
NPUMeHss WUPOKULl Habop cnocobos u npuUemos.

YPABHEHUA

BrinyckHUK HayduTCA:

1) pemaTh OCHOBHBIE BBl PALIMOHAIBHBIX ypaBHEHHUI C OJIHON NEpEMEHHOM.

Buinycknux nonyuum 603moxicHoCmb.!

2) 061a0emsv CReYuaIbHbIMU NPUEMAMU PEUEHUS YDAGHEHUI.

8 knace
PAIIMOHAJIBHBIE YMCJIA
BeInmyCKkHMK HayduTCs:
1) BeIpaxaThb 4Kcia B SKBUBAJIEHTHBIX (hopMax, BeIOMpast HanboJsiee MoAXO Y0 B 3aBUCUMOCTH
OT KOHKPETHOU CHUTYyaluu;
2) cpaBHMBATH M YIIOPSIOYUBATH PallMOHAIBHBIC YUCIIA;



3) BBINOJHATH BBIYUCICHUSA C pallMOHAJIbHBIMU YHCJIAMH, COYETas YCTHbIE M MHUChMEHHBIE
IIPUEMBI BBIYUCIICHUHN, IPUMEHATD KAJIBKYJIISATOD;

BbInyCKHUK TOTyYUT BO3MOKHOCTD:

4) nosnaxomumscs ¢ NOSUYUOHHBIMU CUCIEMAMU CYUCTEHUS C OCHOBAHUAMU, omaudHbIMu om 10;

5) yenyoums u pazeums npedcmasieHus 0 HamypaibHbIX YUCIAX U CBOUCMBAX OeIUMOCMU,

JIEMCTBUTEJIBHBIE YUCJIA

BoinyckHUK HayduTCA:

1) BnameTh MOHATHEM KBaJPATHOTO KOPHS, MPUMEHSTH €r0 B BBIUYUCICHUSX.

Buinycknux nonyuum 603modrcHocms.

2) pazeumv npeocmaeieHue O UYuUcie U YUCLIOBbIX CUCEMAX Om HAMYpPAlbHblX 00
OelicmeumenbHbiX Yuceil;, 0 poiu bIYUCICHULL 8 Yell08eUeCKOU NpaKmuKe:

N3MEPEHUA, MTPUBJIMOKEHW S, OLIEHKU

BoinyckHUK HayduTCA:

l)ucnonp30BaTh B XOJ€ PEIICHMS 3a7ad DJICMEHTAPHBIC TIPEJCTABICHUS, CBS3aHHBIC C

NpUOMKEHHBIMU 3HAYEHUSIMU  BEJTUYHH.

Buinycknux nonyuum 6o3modrcHocms.:

2)nonsimov, 4mo uUCI08ble OAHHble, KOMOPble UCNONb3VIOMCA O XAPAKMEPUCMUKU 00BEKmMOo8

OKpYJHCaowe2o Mupd, AGIAI0MCA  NPeuUMyUjeCmeeHHo NPUOIUNCEHHBIMU, YMO NO  3aNUCU

NPUONUINCEHHBIX 3HAUEHULL, COOEPAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOJHCHO CYOUMb O

NO2PeUtHoOCmY NPUOTUNCEHUS,

AJITEBPAMYECKUE BBIPAXXEHUA
BhITTyCKHUK Hay4IUTCS:
1) BBIIONHATH MpeoOpa3OBaHUs  BBIPAKEHUH, COAEpXKAIIUX CTENEHU C  LEeJIbIMU

MOKa3aTesIMU M KBaJpaTHBIC KOPHH;

2) BBINOJHATH TOXKIECTBEHHbIE MPEOOpa3OBaHUsl paIlMOHAJIBHBIX BBIPAKEHHM HAa OCHOBE

NpaBuUJl JCHCTBUH HaJ MHOTOWICHAMH U alNreOpandecKuMu IpoOsMu;

3) BBINONHATH Pa3’I0KEHHE MHOTOWICHOB Ha MHOXHUTEIH,
Buinycknux nonyuum 603mMoxicHOCb:
AHayuumvcst  8bINOAHAMbG — MHO20ULA206ble  NPeO0OPA308AHUS.  PAYUOHATLHLIX — BbIPANCEHULL,
NPUMEHSSL WUPOKULL HAOOPp cnoco608 U NPUeMos;
YPABHEHUA

BBITyCKHUK HAy4IHTCS:

1) pemate OCHOBHBIE BH[bI PAIMOHATBHBIX ypaBHEHUH C OJHOW MEPEMEHHOW, CHUCTEMBI IBYX
YpaBHEHHIA C TByMs TIEPEMEHHBIMU;

2) TOHMMATh YpaBHEHHE KaK BaXXHEHUIYI0 MaTEeMaTHYeCKYI0 MOJENb MJis ONUCAaHUS U
W3y4eHHUs PAa3HOOOPA3HBIX peabHBIX CUTYAIlMid, pelIaTh TEKCTOBBIE 3aqaud  ajlreOpandecKum
METO/OM;

3) mpuMeHATh rpadudecKue TMPEACTABICHUS Ui HCCIEeNOBAHUS YpaBHEHHI, HCCIEOBAaHUS U
pEIIeHUs CUCTEM YPaBHEHH C JBYMS IIEPEMEHHBIMH.

Buinycknuxk nonyuum 603mMoiuCHOCHb:

4) oenademv cneyuarbHeIMU NPUEMAMU PeuleHusl YPAGHEeHUIl U CUCMeEM YPAGHEeHUU, VBEPEeHHO
NPUMEHAMb annapam ypasHeHull O1s peueHus pazHooOpasHblX 3a0ad U3 MAmemMamuKu, CMeNCHbIX
npeomemos, NPaKmuKu,

HEPABEHCTBA

BrImycKHUK Hay4dHTCS:

1) moHWMAaTe W TPUMEHATh TEPMUHOJOTHIO W CHMBOJIUKY, CBSI3aHHBIE C OTHOIICHUEM

HEpaBEHCTBA, CBOMCTBA YMCJIOBBIX HEPABEHCTB;

Buinycknuk nonyuum 603Mo#CHOCHb HAYYUMBCAL:

2) paznoobpaszHvim npuemam 00Ka3amenbCmea HepaseHcma.

OCHOBHBIE TIOHATUSA. UMCIIOBBIE ®YHKINU

BrImycKHUK Hay4dHTCS:



1) crpouth rpaduku 3JIEMEHTAPHBIX (YHKIIHIA;, UCCIEIOBAaTh CBOMCTBA YUCIOBBIX (DYHKIMI Ha
OCHOBE HM3y4YeHHS IMOBEICHUS WX TPadUKOB;

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA.:

2) npo8ooums UCCcIe008aHUSA, C8A3AHHbLE C U3YUEeHUeM C8OUCME (YHKYUIL.

9 knacc
PALITMOHAJIBHBIE YMCIJIA

BBINTyCKHUK HayduTCs:

1) wucnonp30BaTh TOHSATHS W YYCHUS, CBSI3aHHBIE C  MPOMOPIHUOHAIBHOCTBIO BEIIMYHH,
MPOLIEHTAMU B XOJI€ PEUICHHS MAaTEMATHUECKUX 3a/1a4 U 33/1a4 U3 CMEKHBIX TPEIMETOB, BBIIIOIHSTh
HECJIO)KHBIC TIPAKTUYECKUE PACUETHI.

BBITyCKHUK TTOTyYUT BO3MOYKHOCTb:

2) HayuumvCs UCHONL306AMb NpUeMbl , PAYUOHATUIUPYIOWUE BbIMUCIEHUs, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMY BbIYUCTIEHUS, 8bIOUPAS NOOXOOAWUL O CUMYAYUl CROCOO.

JIEMCTBUTEJILHBIE UNCJIA

BBITyCKHUK HAy4IHTCS:

1) BnameTh MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSTH €r0 B BBIUYUCIICHUSIX.

Buinycknux nonyuum 603modicHocms:

2) pazeums u yenyoums 3HaAHUsL 0 OECAMUYHOU 3aNUCU OeliCMBUMENbHbIX Yucell (nepuooudeckue u
Henepuoouyeckue opoou).

AJITEBPAMYECKUE BbIPAXKEHUA
BhITTyCKHUK Hay4IUTCS:
1) BBINOJHATH TOXXJICCTBEHHBIC MpPEeOOpa30BaHUSI PAIMOHAIBHBIX BBIPAKCHUN Ha OCHOBE

MpaBWI JCUCTBHI HAJ MHOTOWICHAMH U AITeOPanIeCKUMH JIPOOSIMHU;

2) BBINOJHATH PAa3JI0OKCHUE MHOTOWICHOB HA MHOXHTEIIH,
BoinyckHux noayuum 603mMOoNCHOCMb.
3) npumensmos modicoecmeennvie nPeodPA306anUs Ol PEULeHUs. 3a0ay U3 PA3IUYHBIX PA30eN08
Kypca (Hanpumep, 0 HAXOHCOEHUSL HAUOOIbULe20/HAUMEHbULE20 3HAUEHUS BbIPANCEHUS).
YPABHEHU

BBITyCKHUK HAy4IHTCS:

1) mnoHumaTh ypaBHEHHE KaK BAKHEHIIYI0O MaTeMAaTUYECKYI0 MOJENb JJs ONMHCAaHHS U
W3YYCHHS PA3HOOOPA3HBIX PEATBHBIX CHTYAIlWi, pPellaTh TEKCTOBBIC 3a/Ja4dl  ajlreOpamdecKuM
METO/OM;

Buinycknux nonyuum 603modicHocms:

2)npumensimo epaguueckue npedcmasienus Oisk UCCIe008aHUS. YPAGHEHUL, CUCTEM YPAGHEHUI,

cooeparcawux OykeenHvie Kodghuyuenmeol.

HEPABEHCTBA

BBITyCKHUK HAy4IHTCS:

1) pemath MuHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M HMX CHCTEMBI; pelIaTh KBaJpaTHbIC

HEpaBEHCTBA C OMOPOHl Ha rpapuyecKue Mpe/CTaBICHMUS,;

2) TpUMEHAThH ammapaT HEePaBEHCTB JUIsl PEIICHUs 33Ja4 U3 Pa3IMYHBIX pa3JeNioB Kypca.

BoinycKkHUK NOIYYUM 8603MONCHOCb HAYYUMBCAL:

3) paznoobpasHbiM npuemam OO0KA3amenbCmea HepageHCcms, Y8epPeHHO NPUMEHAMb annapam

HepaseHcme Oisi peuleHUsi PA3HOOOPA3HLIX MaAmeMamudeckux 3a0ad U 3a0ay CMeNCHbIX

npeomemos, NPaKmuKu,

4) npumenams epaguueckue npeocmasieHus O UCCIEO08AHUS HEPABEHCME, CUCHeM

Hepagencmas, cooepicauux OyKeeHHvle Ko3phuyuenmul.

OCHOBHBIE TIOHATHUSA. YNCJIOBBIE ®YHKIIWN

BrImycKHUK Hay4dHTCS:

1) mOHMMaTh W HCIOJNB30BaTh (PYHKIIMOHAIBHBIC MOHATHS H S3BIK (TEPMUHBI, CHMBOJIHYCCKHE
0003HAYCHNUS);



2) cTpouTh TpaduKu dSJIEMEHTAPHBIX (PYHKIMH; UCCIEOBAaTh CBOMCTBA YHCIIOBBIX (DYHKIIMHA Ha
OCHOBE HM3y4YCHMs TOBEJCHUSA HX I'pa(HKOB;

3) noHuMarh (YHKIUIO KaK BaKHEWIIYI0 MaTeMaTH4YeCKyl0 MOJENb JJisi OIMUCaHUs
MIPOLIECCOB U SIBIICHUI OKPYXKAIOUIET0 MHpPA, IPUMEHATh (DYHKIIMOHANBHBIN S3BIK TSI OMHCAHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEH MEXAy (PU3HMUEeCKUMU BETHYUHAMHU.

Buinycknux nonyuum 803mMoxiCHOCMb HAYYUMBCAL:

4) nposodumv uccied06anus, CeA3aHHbIe C U3VHEHUeM CB0UCME (QYHKYuUll, 6 MOM uYucie ¢
UCNONbL306AHUEM KOMNbIOMEPA, HA OCHO8E 2PADUKO8 U3YYEHHbIX YHKYUL CIpoums Oojee ClONHCHbLE
epaghuxu (KycouHo-3a0auHvle, ¢ «8bIKOJIOMBIMUY MOYKAMU U M.N.);

5) wucnonvzosamev QyHKyUOHANbHBIE NPEOCMABIEHUS U CBOUCMEAd YHKYUll Ol peuleHus
MamemamuyecKux 3a0ay U3 paziudHslx pazoenos Kypca.

UHMCJIOBBIE IMTOCJIEAOBATEJIBHOCTU

BoinyckHUK HayduTCA:

1) nDoHMMAaTh M UCHONB30BATh S3bIK IIOCIEIOBATENLHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HaueHHUs );

2) mpuMEeHSTh (OPMYIBI, CBSI3aHHBIE C apU(METHYECKOW W TEOMETPHUYECKOW MPOTPECCUSIMH,
U ammapar, cOPMUPOBAHHBIN MpPHU U3YUYEHUU [PYTHX pa3lieloB Kypca, K PeUIeHHIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM W3 pealbHON JKHU3HH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCA:

3) pewamsb KOMOUHUPOBAHHbIE 340a4U C NpUMeHeHuemM @Gopmyn N-20 uleHd U CYMMbl NepPEblX
Nunenos apugmemuyeckolu U 2eoMempudecKol npozpeccull, NPUMeHAMb Npu dMOoM annapam
VpasHeHUull U HepageHcme,

4) nonumams apugmemuueckyio u 2eomMempuyeckyro npocpeccuu Kax (OyHKYuu HamypaibHO20
apeymeHma, ceA3vbleamy apupMemuyecKyio npoecpeccuro ¢ JTUHEUHbIM POCIOM, 2eOMEeMPUYECK)I0 — C
9KCNOHEHYUANbHBIM POCHOM.

OIMMCATEJIbHASI CTATUCTUKA

BbImycKHUK HAy4uTCsl HCIOJNB30BaTh MPOCTEUIINE CIOCOOBI MPECTABICHUS W aHAIMU3a
CTaTUCTHYECKUX JIaHHBIX.

Buinyckuux nomyuum 603modxcHocms npuodpecmu nepeoHAuaibHbuIL ONbIM Opeanuzayuu coopa
OaHHBIX NPU NPOGEOEHUU ONPOCA OOUECMBEHHO20 MHEHUS, OCYWeCMEIAMb UX AHAIU3, NPeoCcmasiiams
pe3yibmamsl Onpoca 6 uoee mabauysl, OUASPAMMDYL.

CJIYYAHMHBIE COBBITUS U BEPOSITHOCTh

BeImyckHUK HAyyuTCs HAXOAWTh OTHOCHUTENBHYIO YacTOTy M BEPOSTHOCTh CIY4YailHOTO
COOBITHSI.

Buinyckuux nonyyum 603modcHocms npuobpecmu onvim nposedetust CIyUatiHbIX IKCNePUMEHMO8,
8 MOM Yuciie C NOMOWbIO KOMNbIOMEPHO20 MOOEIUPOBANUL, UHMEPRPEemayuy ux pe3yibmamoa.

KOMBHUHATOPUKA

BhImycKkHUK Hay4yuTCs pemaTh KOMOMHATOPHBIE 3a/laud Ha HAXOXKJIEHHE YHhClia 00BEKTOB HIIN
KOMOMHAIIHIA.

Buvinycknuk noayuum 603MOMCHOCMb HAYUUMbBCA HEKOMOPLIM CHEeYUATIbHLIM NPUeMam peuleHus:
KOMOUHAMOPHBIX 3a0aH.

CucremMa oeHUBaHUSA

3HaHI/I$I, YMeHI/Iﬂ 1 HABBIKU yqanmxcs[ 10 MAaTCMAaTUKEC OIICHUBAKOTCA 110 pGSYJ'H)TaTaM YCTHOFO
oIpoca, TCKYIINX U UTOIOBbIX IIMCbMCHHBIX pa60T.

ConeprkaHne MaTeprala, yCBOGHHE KOTOPOTO MPOBEPSETCS U OIICHUBACTCS, ONIPEIeIIIeTCS
nporpaMMoﬁ 10 MaT€MaTHuKe. C TIOMOIIBIO UTOT'OBBIX KOHTPOJIBHBIX pa60T 3a roJl IpOBCPACTCA
YCBOCHUEC OCHOBHBIX HaI/I60J'Iee CYIICCTBCHHBIX BOIIPOCOB NPOIrpaMMHOI'0 MaT€purajia KaxXJoro rojga
o0OyueHusl.

HpI/I HpOBepKe BBISBIISIFOTCSI HE TOJIBKO OCO3HAHHOCTH 3HaHI/II>'I nu C(bOpMI/IpOBaHHOCTI) HaBBIKOB,
HO U



YMEHHUS IPUMEHSTh UX K PEIICHUIO YUeOHBIX U MPAKTUYECKUX 3a]1a4.

Pabora, cocTosiimasi U3 npuMepoB:

Otmetka "5" — 6e3 ommooK.

Otmetka "4" — 1 rpy6ast u 1-2 HerpyOble ommoOKH.

Otmetka "3" — 2-3 rpyObie u 1-2 HerpyObie ommOKy Wi 3 -5 HerpyObIX OMIMOKY.
Otmetka "2" — 4 u 6osee rpyOBIX OMIHUOKH.

Pabora, cocTosiimas u3 3ajau

Otmetka "5" — 6e3 ommoOoK.

Otmertka "4" —1-2 HerpyObIe OIMOKH.

Otmetka "3" —1 rpy6as u 3-4 u Gonee HErpyOBIX OMIMOKH.
Otmetka "2" — 2 u 6osee rpyObIX OMIHUOKH.

KomOunupoBannasi paéora:

Otmerka "5" — 6e3 ommoOoK.

Otmetka "4"—1 rpy6as u 1-2 HerpyOble OIIMOKH, PU ITOM TPYOBIX OMIUOOK HE JOKHO OBITH B
3ajaye.

Otmetka "3" 2-3 rpyOble u 3-4 HerpyOble OIIMOKH, IPU 3TOM XOJ1 PEIICHUS JIO0JKEH ObITh BEPHBIM.
Otmetka "2" — 4 u Gosiee TpyOBIX OIIUOKH.

KoHTpOJIbHBIN YCTHBIN cUYeT:
Otmerka "5" — 0e3 omnoOOK.
OtMmeTtka "4" — 1-2 omuOku.
Otmerka "3" — 3-4 omIuOKH.
Otmetka "2" — 5 u OoJiee OIIUOOK.

IIIkajia OHeHUBAHUSA TECTOBBIX 3aJaHMIA:
TecToBble OIIEHKH, KaK ITPABUJIIO, CIIEAYET NEPEBOANUTH B MATHOAIUIbHYIO cucTeMy. OOBIYHO,
OCYILECTBIISIETCA O CIEAYIOLIEH cXeMe:
® oreHka "5" (OTIMYHO) BBICTABIISETCS 3@ BEPHBIE OTBETHI, KOTOpBIE COCTABIAIOT 91 % u Gonee o
0011ero KOJM4YeCcTBa BOIPOCOB;
® oreHka "4" (XopoIIo) COOTBETCTBYET paboTe, koTopas coaepkuT oT 71 % 10 90 % npaBuiIbHbBI
OTBETOB;
e oueHka "3" (ynosnerBoputensHo) oT 50 % 10 70 % nmpaBUIIBHBIX OTBETOB;
® pabora, conepxkartias MmeHee 50 % mpaBUILHBIX OTBETOB OIICHUBAETCS KaK HEY/IOBJIETBOPUTEIIbHAS.
IIpumeyanus:
1.3a rpammaruueckue omnMoOKy, TOMYIIEHHbIE B padoTe, OLIEHKA [0 MATEMaTUKE HE CHUKAETCSl.
2.3a HepAIUINBO 0(OPMIIEHHYIO PabOTy, HECOOIIOJeHHE TPAaBUII KaJUIUTpapH OLIEHKA MO
MaTeMaTHKe CHIkaercsa Ha 1 Oam, Ho He ke "3".
3.Yyamumcs, IMEIOIIKUM HapyLIEHUs] MOTOPUKH, JIEBILIAM HE CHUKAETCSI OLIEHKA 32 ITOYEPK U
KaueCTBO BBIIIOJIHAEMBIX IOCTPOECHUN T€OMETPUUECKUX OOBEKTOB.



