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ITosicHuTebHAS 3alIHCKA

Pabouas nporpamma opreHTHpOBaHa HA yUUTeNeH MaTeMaTHKu, pabotarmux B 7-9 kinaccax no YMK KO.H.MakaprerueBa u ap. u
pa3paboTaHa B COOTBETCTBHH CO CIACAYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMU:

1.®enepanbHOro rocy1apcTBEHHOI0 00Pa30BaTEIILHOTO CTAHJAPTa OCHOBHOI'O OOIIEro 00pa3oBaHUs, yTBEPKICHHOIO IIPUKA30M
MunuctepctBa oopazoBanus 1 Hayku PD ot 17 nexadbps 2010 roma Ne 1897.

2.0cHoBHas oOpa3oBaTeiibHasi MporpaMma OCHOBHOTO o01iero oopazoBanus MOV «Kpuseikas ocHOBHasi 001ieo0pa3oBaTebHas KO .

3.IIporpammel k yueOHUKaM « Anredpa, 7», « Anreopa, 8», «Anredpa, 9» s obieodpazoBaTenbHbIX KO aBTopoB FO.H.Makapsiues,
H.I''Mungiok, K.M.Hemkos, C.b.CyBopoBa (coct. T.A. bypmuctposa - M.: «IIpocBemienuey, 2014)

OOyudeHue MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHKEHUE CIIEAYIOIINX
HeJseit usyyenus:
1. B HanpaBiIeHUY 1UUHOCHHO20 PA3GUMUSL.
o Pa3BurtHe 10rMuecKkoro U KPUTUYECKOTO MBILJIEHUS, KyJIbTYpPbl p€4H, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

o CDOpMI/IpOBaHI/Ie Y ydaliuxcsa HHTeHHeKTyaHLHOﬁ YCCTHOCTHU U O6’I>GI(TI/IBHOCTI/I, CIIOCOOHOCTH K MMPpCOAO0JICHUIO MBICIIUTCIIBHBIX
CTCPCOTHUIIOB, BBITCKAOIIINX M3

06BI,Z[€HHOI‘0 OIIbITA,

o Bocnuranue kadyecTn JIMYHOCTH, O6€C1’I€‘II/IBaI-OIlII/IX COLUAIIBHYIO M06I/IJ'H>HOCTI>, CITOCOOHOCTH IMPUHHUMATb CaMOCTOATCIIbHBIC
PCUICHUA,

° (DOPMHpOBaHI/IH Ka4€CTB MbIIJICHUA, HCO6XOI[I/IMI>IX I agarnTainii B COBpEMCHHOM I/IH(bOpMaI_II/IOHHOM 06IIICCTB6;

o Pa3Butue HHTCPCCAa K MAaTCMATHYCCKOMY TBOPUCCTBY U MATCMATHUYCCKHUX CITOCOOHOCTEH.

2. B memanpeomemmnom nanpagienuu:

o ®opmupoBaHUE NPEJCTABICHUI O MaTEMaTHKE KaK YaCcTH 00IEYeIOBEYECKON KYIbTYpPhI, O 3HAYUMOCTH MaTEMaTUKH B Pa3BUTHHU
[IUBUIIN3AIIUNA U COBPEMEHHOT'O OOIIECTBA;



o Pa3BuTue npejacTaBieHu 0 MaTeMaTUKE Kak (OpMe ONMUCAHUS U METOE MO3HAHUS AEUCTBUTEILHOCTH, CO3aHUE YCIOBUM NSt
MpuoOpeTeHUs MEPBOHAYAILHOTO OIbITa MATEMAaTUYECKOTO MOJICTUPOBAHUS,

o ®opmupoBaHuE OOIIMX CIIOCOOOB MHTEIIEKTYAJIbHOM 1E€ATEIbHOCTH, XapaKTEPHBIX JJI1 MATEMATUKH U SIBJISIFOIIMXCS OCHOBOM
MO03HABATEIbHOM KYJbTYpbl, 3HAUUMOM JJIs1 pa3IMyuHbIX c(ep YeTOBEUECKON NeATEIbHOCTH.

3. B npeomemnom nanpasnenuu:

° OBJIaI[GHI/IG MAaTeMaTU4YCCKUMHU 3HAHUSAMHA U YMCHUSAMU, H€O6XOZ[I/IMBIMI/I JJI TPOJOJIZKCHU A O6y‘I€HI/I$I B CTapIHCfI IIKOJIC NJIN MHBIX
06IIICO6pa3OBaT€J'IBHI>IX YUPCIKACHUAX, U3YUYCHUA CMCIKHBIX JUCHUIIINH, MIPUMCHCHH B HOBCCZ[HGBHOﬁ KHU3HU,

o Co3nanue pyHaamMeHTa sl MaTEMaTHYECKOro pa3BUTHs, (OPMUPOBAHUS MEXAHU3MOB MBIILICHUS, XapaKTEPHBIX IS
MaTeMaTH4ECKOMN IESITEIbHOCTH.

3agaum o0yuyeHus:

e TPUOOPETECHUE MATEeMAaTHUYECKUX 3HAHUN U YMEHUI;

e OBJIaJIcHHE 00OOIIEHHBIMHU CITIOCOOAMH MBICIIUTEIIBHOM, TBOPUYECKOHN JCATEIHLHOCTH;

e PpAa3BUTHE JIOTUYECKOTO MBIILICHUS YYalIUXCS.

e OCBOCHHME KOMIETEeHIHI(yueOHO-T103HaBaTEeIbHON, KOMMYHUKATUBHOM, pe(IeKCUBHOIA,
JUYHOCTHOTO CAMOPa3BUTHS, UH(POPMAIIIOHHO-TEXHOJIOTMUECKOH, IIEHHOCTHO-CMBICIIOBOM).

Co3nHareapHoe OBJIAICHUC YHAIIIUMUCA CUCTEMOH aJ'II‘e6paI/I‘IeCKI/IX 3HAHUU U YMeHI/Iﬁ HeO6X0,Z[I/IMO B IIOBCEAHEBHOM KM3HHU JJIsI HN3YYCHUA
CMCIKHBIX NTUCHUIIINH U IIPOAOJIZKCHUA 06pa303aH1/I;1.

HpaKTI/I‘IeCKaH 3HAUYUMOCTD IIKOJIbHOTO KypcCa anre6pLI 06YCJ'IOBJIeHa TEM, UTO ¢€ 00BEKTOM SIBJISIOTCS KOJUUECTBECHHBIE OTHOIIICHMS
JICHCTBUTEIILHOTO MuUpa. MaremaTtuueckas HoAroToBKa HeO6XOZ[I/IMa IJI1 ITIOHUMAaHUWA ITPUHIUIIOB YCTPOﬁCTBa " UCITIOJIB30BaHUA
COBpeMeHHOﬁ TCXHUKH, BOCIIPHUATUSA HAYYHBIX 1 TCXHUYCCKUX MOHATHUHN U uae. MaTeMaTuka siBIsIeTCS S3bIKOM HAaYKH U TCXHUKHU. Ceé
IIOMOIIBIO MOACTIUPYIOTCA U U3YYAKOTCA SABJICHHA U IIPOLICCCHI, ITIPOUCXOIAITNC B IIPUPOAC.

AnreOpa SBJISIE€TCSI OJHUM U3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00eCcTieunBaeT U3ydeHHe IPYruxX TUCIUILUIUH. B nepByio
ouepelib 3TO OTHOCUTCS K MPEIMETaM €CTECTBEHHO - HAYYHOTO IUKJIA, B YACTHOCTH K (hu3uKe. PazBuTne JOru4eckoro MbIILICHUS
ydamuxcst mpu o0ydeHuu anredpe crocoOCTBYET YCBOSHHUIO MPEAMETOB T'YMaHUTAPHOTO KA. [IpakTHdeckne yMeHUsI 1 HaBBIKU
anreOpandeckoro xapakrepa HeoOXOUMBI JUIsl TPYIOBOM ¥ MPOPECCUOHATBLHOM MOATOTOBKH IMKOJIHLHUKOB.

Pa3Buture y ydanuxcsi npaBUIbHBIX MPEJICTABICHUI O CYITHOCTH U MIPOUCXOXKICHUH aIreOpandeckux abCTpakiuii, COOTHOIICHUN
pearpHOrO U UACATHHOT0, XapaKTepe OTPAKEHHSI MaTeMaTHYECKOW HAyKOW SBICHUH U IMPOIIECCOB PEaTbHOTO MHPa, MECTE anreOphl B



CUCTEME HAYK U POJIM MAaTEMATUYECKOT0 MOJEIMPOBAHMS B HAYYHOM ITO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O
MHUPOBO33PEHUSI YUAIIUXCS U KAYECTB MBIIIJIEHHSI, HEOOXOAUMBIX JUISl alaliTallii B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE.

TpeOyst OT yyammxcs yMCTBEHHBIX U BOJIEBBIX YCHIJIMM, KOHLIEHTPAIIM BHUMaHUs, aKTUBHOCTH Pa3BUTOI0 BOOOpakxeHUsl, anredpa
pa3BUBAET HPABCTBEHHbBIE YEPThI JUYHOCTHU (HACTOMUHUBOCTD, LIEJIEYCTPEMIIEHHOCTh, TBOPUYECKYIO AKTUBHOCTH, CAMOCTOSITENIbHOCTD,
OTBETCTBEHHOCTb, TPYAOIIO0HME, TUCHUIUIMHY U KPUTUUHOCTH MBILUJIEHUS) U YMEHUE apIyMEHTUPOBAHO OTCTauBaTh CBOM B3IJISA/bI U
yOe)KIeHUs, a TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEbHBIE PEILICHNUS.

N3ydenne anreOpsl 103B0JsET GOPMUPOBATH YMEHUS U HABBIKA YMCTBEHHOT'O TPY/Jla — IJIAHUPOBAHUE CBOEH pabOThI, TOUCK
palMOHANIBHBIX MyTeH €€ BBINOJHEHUS, KPUTHUECKYIO OLIEHKY pe3yibTaToB. B mponecce u3yueHus anreopbl MKOJIbHUKU JOKHBI
HAy4YUThCS U3JIaraTh CBOM MBICIIH SICHO U MCUEPIBIBAIOIE, TAKOHUYHO U EMKO, MPUOOPECTH HABBIKK YETKOT0, aKKypaTHOTO U IPAaMOTHOTO
BBITTOJIHEHUSI MATEMATUYECKUX 3aITACEH.

Bakneiimeit 3agaueii NIKOJIBHOTO Kypca anreOpsl SBISETCS pa3BUTHE JJOTUYECKOTO MbIIIEHUs ydamuxcs. CaMu 00BbEKTHI
MaTeMaTUYECKUX YMO3aKIIOUEHUI U MPUHATHIE B aredpe mpaBuia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHIH
00OCHOBBIBATH U JJOKA3bIBaTh CYKICHHUS, IPOBOJIUTH YETKUE ONpPEACTICHUs, PA3BUBAIOT JIOTUYECKYIO MHTYUIIMIO, KPATKO U HATJISTHO
PacKpbIBAIOT MEXAaHU3M JIOTUYECKUX TTOCTPOCHUN U ydaT UX MpUMEHeHUI0. TemM cambIM anredpa 3aHUMaeT OJJHO U3 BEAYIIMX MECT B
(bopMHUpOBaHUHU HAYYHO-TEOPETUYECKOTO MBILIJICHHS IKOJbHUKOB. PackpbiBasi BHyTPEHHIOI TapMOHUIO MATEMATUKH, POPMUPYs
IIOHUMaHHE KPacoThbl U U3AIIECTBA MATEMaTHUECKUX PacCyKJICHHM, ainredpa BHOCUT 3HAUUTENbHbIN BKJIAJ B 3CTETUYECKOE BOCIIUTAHHUE
YYaIIHUXCA.

O0masi xapakTepuCcTHKA Kypca ajareopnl B 7 — 9 Kiaccax

B kypce anredpsl MOKHO BBIJCIIUTD CIEAYIONINE OCHOBHBIE COlepKaTelIbHbIE JIMHUU: apudMeTHKa; anredpa; QyHKINN; BEPOATHOCTh U
craTucTHKa. Ha psimy ¢ 3TUMU B cofiep’KaHue BKIIFOUEHBI JIBA TOTIOTHUTEILHBIX METOI0JIOTMUECKUX pa3jiena: JIOTUKa U MHOKECTBa;
MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHUH, UTO CBSI3aHO C peain3alueil eei o0menHTeNeKTyalIbHOTO U 00IIEeKYIbTYPHOTO Pa3BUTHUS
yuamuxcs. ColiepkaHue KaKI0ro U3 3TUX Pa3/IesioB pa3BOPAYMBAETCS B COJIEPIKATEIbHO-METOMUECKY IO JIMHUIO, TPOHU3BIBAIONIYIO BCE
OCHOBHBIE coJiepKaTeNnbHble TUHUM. [Ipu 3TOM niepBast InHUA — «JIoTHKa 1 MHOXKECTBaY - CIIY>)KUT LIEIH OBIIAJICHUS YUAIIUMHUCS
HEKOTOPBIMH 3JIEMEHTaMH YHHUBEPCATHHOTO MATEMAaTUYECKOTO SI3bIKa, BTOpast — «MaTtemMaThka B ICTOPUYECKOM Pa3BUTHUN» - CIIOCOOCTBYET
CO3/IaHUIO0 OOIIEKYJIBTYPHOTO, TYMAaHUTAPHOTO (POHA U3YUYEHHS Kypca.

Conepxanue MTuHUN «ApudmeTrray Cay>KUT 0a30i It TaTbHEHIIIero H3yueHus yJaluMIcs MaTEMaTUKH, CITIOCOOCTBYET Pa3BUTHIO MX
JIOTUYECKOTO MBIIIICHHUS, (DOPMHUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMHU, a TAK)KE TPHUOOPETEHUIO TIPAKTHUECKUX HABBIKOB,
HEO0OXOIMMBIX B MOBCETHEBHOM KU3HU. Pa3BuTHE MOHSTHS O YKCIIe B OCHOBHOM IIKOJIE CBS3aHO C PAIIMOHAIBHBIMU U UPPAITMOHAILHBIMU
quciaMu, ((OPMUPOBAHUEM TIEPBUYHBIX MPEICTABICHUHN O NEHCTBUTEIIHHOM YHCIIE.



Copepxanue TuHUN «Asredpay cnoco0cTByeT (POPMUPOBAHUIO Y YUAIIIMXCS MaTEMAaTHUYECKOTO armapaTa sl peleHus 3a/1a4 U3 pa3/ieioB
MaTeMaTUKH, CMEXHBIX MPEIMETOB M OKPY KaIOLEl pealbHOCTH. SI3bIK anreOpbl NOJUEPKUBAET 3HAUEHHE MATEMATUKH KakK S3bIKA JUIS
IIOCTPOCHMSI MAaTEMAaTHYECKUX MOJIEIEH IIPOLIECCOB U SIBJICHUN PEAIbHOTO MUPA.

Pa3BuTne alropuTMU4YECKOro MbIIUIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, /Il OCBOCHHUS Kypca HH(POPMATUKU U OBJa/ICHUE HaBbIKAMU
JeTyKTUBHBIX PACCyKJIECHUN TaKXkKe SIBISIOTCS 3aJauaMu u3yueHus anreopsl. [IpeobpazoBanre cUMBOJIBHBIX (hOPM BHOCUT CHEUPUUECKUI
BKJIaJl B pa3BUTHE BOOOPaXKEHUSI yUaIllUXCsl, UX CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY. B OCHOBHOMH 1IKOJIe MaTepHUal
IPYIIIAPYETCSA BOKPYT PallMOHAIBHBIX BBIPAKCHUM.

Conepxanune paznena « ODyHKIMW HALIEIEHO HA MOJYyYEHUE MKOJIbHUKAMU KOHKPETHBIX 3HAaHUM 0 DYHKINM KaK BaKHEHIIEH
MaTeMaTHYEeCKON MO JUIsl OMIMCAHUS U UCCIIE0BaHUs PA3HOOOpa3HBIX MpoIieccoB. M3yueHnne 3Toro Marepuaia CriocoOCTByeT
Pa3BUTHIO Y YUAIIUXCA YMEHHUSI UCIIOJIB30BATh PA3IUYHBIC SI3bIKU MAaTEeMATUKH (CIIOBECHBIN, CHMBOJIUYECKUM, rpad)ueCKUii), BHOCUT BKJIA]]
B (JOpMHUPOBAHKE MPEJICTABICHUI O POJIM MAaTEMATUKU B Pa3BUTUH LIMBUIU3AINH U KYJIbTYPBL

Paznen «BeposiTHOCTD U cTaTUCTUKA» - 00s13aTENbHBIA KOMIIOHEHT IIKOJIBHOTO 00pa30BaHUsl, YCUIIMBAIOIINI €ro MPUKIAIHOE U
MPaKTUYECKOE 3HaUCHUE. DTOT MaTepra HEOOX0AUM, MPEXIe BCEro, i popMUpOBaHUs y ydaluxcs (yHKIMOHAIbHOW rPpaMOTHOCTH -
YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh HH(GOPMAIINIO, IPEACTABICHHYIO B Pa3IMYHBIX (hOpMax, MIOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX peajbHbIX 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. MI3yueHne ocHOB KOMOMHATOPUKHU
MO3BOJIMT YYalIEeMyCsl OCYILECTBIISITh PACCMOTPEHHE CIy4yaeB, 1epedop U MOACUYET YMCiia BAPUAHTOB, B TOM YHCJIE B IPOCTEHIINX
IIPUKJIAIHBIX 3a/1a4ax.

HpI/I N3Y4YCHUU CTATUCTUKU U BECPOATHOCTU 060ra111a10Tc>1 MpeaCTaBJICHUSA O COBpeMeHHOI‘/’I KapTUHC MHpPa U METOAAaX €ro UCCIICIOBAHUA,
(i)OpMI/IpyeTCH IIOHUMAHHC POJIKN CTATUCTHUKH KaK HCTOYHHUKA COLMATIBHO 3HAYUMOM I/IH(i)OpMaHI/II/I H 3aKJIaJAbIBAIOTCA OCHOBEI
BCPOATHOCTHOI'O MBIIIJICHUA.

Onucanue mecra yueoHoro npeamera AJI'EBPA B yueOHoM niiane

B cooTBeTcTBHY ¢ yueOHBIM TUTAHOM Ha M3yYEeHHE areOpsl B 7 - 9 KimaccaX OCHOBHOM ITKOJIBI OTBOJUT 3 Yaca B HEJIEO B TEUCHUE
Ka)KJIOTO ToJ1a 00yUYeHHUs.

JInYHOCTHBIE, MeTaNpeIMeTHbIE U NPeIMeTHbIE Pe3yJbTAaThl 0CBOCHHUs Y4eOHOr 0 mpeaMera «AJredopa»

[Tporpamma obecrieurnBaeT JOCTHIKEHUE CIEIYIONINX PE3yJIbTaATOB OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTI'O OOIIIETO
oOpaszoBaHUsI:

JIUUYHOCHIHDbLE:



1) chopMUpOBaHHOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K YUEHHIO, TOTOBHOCTb U CIIOCOOHOCTH, 00YYAIOIIUXCSl K CAMOPA3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTHBAIMU K OOYUEHHUIO U MMO3HAHUIO, BBIOOPY JaJIbHEWIIEro 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE
npodeccuit u npodecCUOHaTbHBIX MPEANOUYTCHU, 0CO3HAHHOMY IMOCTPOCHUIO UHIMBUAYaTbHON 00pa30BaTEIbHOM TPACKTOPUU C YUETOM
YCTONYMBBIX MO3HABATEIbHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH 1IEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOU
MPaKTUKH;

3) chopMUPOBAaHHOCTH KOMMYHHKATHBHON KOMITETEHTHOCTH B OOIIIEHUH U COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMH U MIIAJIIINMHU, B
o0Opa3oBaTebHOM, OOIIECTBEHHO MOJIE3HON yueOHO-UCCIeA0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX IEATEIbHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOM U MHCbMEHHOM peyH, MOHUMATh CMBICI TIOCTABJIEHHOM 3a1a4H,
BBICTPAUBATh APTyMEHTALNIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

5) mpencTaBiaeHUEe O MaTEMaTHYECKOM HayKe Kak cepe YeIOBEYECKOM 1eaTeTbHOCTH, 00 dTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH IS
Pa3BUTHS IMBUIIN3AIINH;

6) KPUTUYHOCTH MBIIIJICHUS, yMEHUE PACIIO3HABATH JJOTHYECKU HEKOPPEKTHBIC BBICKA3bIBAHMS, OTJINYATh TUIIOTE3Y OT (paKTa;
7) KpeaTUBHOCTH MBIIUICHUS, UHULIUATUBA, HAXOAYUBOCTh, aKTUBHOCTH IPU PEILICHUHU alredpandeckux 3ajaady;

8) yMeHMe KOHTPOJIUPOBATH MPOLIECC U PE3YJIbTAT yUeOHOW MaTeMaTHYECKOU JIeTeIbHOCTH;

9) criocoGHOCTH K AMOIMOHAILHOMY BOCIIPUSITHIO MaTEMAaTHUYECKMX 0OBEKTOB, 3a/1a4, pEIICHH, pacCy KICHHIA.
mMemanpeomemmuple:

1) YMCHHUC CaMOCTOATCIbHO IINIAaHUPOBATDh AJIbTCPHATUBHLIC IIYTHU JOCTHIKCHUA ueneﬁ, OCO3HAaHHO BI)I6I/IpaTI> HauoOoJIee 3¢)¢)GKTI/IBHHC
CITOCOOBI PCUICHUA y‘le6HBIX U I1I03HAaBAaTCJ/IbHBIX 3aJ1a4.

2) yMEHHUE OCYIIECTBIIATH KOHTPOJb TI0 PE3YJIBTATY U 10 CIIOCO0Y ASHCTBUS HA YPOBHE MPOU3BOJILHOIO BHUMAHUS U BHOCUTH
HE0OXO0IMMbIE KOPPEKTHUBHI;

3) YMCHHC aAICKBATHO OLCHHUBATD IIPABUJIIbHOCTb UJIH OIIMOOYHOCTH BBHIIIOJTHEHUS yqe6H0171 3aJa4u, eé 06’beKTI/IBHy10 TPYOAHOCTb U
COOCTBEHHBIC BO3MOKHOCTH €€ PCUICHH,

4) oco3HaHHOE BIIAJICHHUE JIOTUYECKUMU JCHUCTBUSMU OTPEICIICHUS TIOHATHUN, 000OIICHHS, YCTAHOBJICHHUS aHATIOTUH, KJIacCH(PUKAIIMU Ha
OCHOBE CaMOCTOSTEILHOTO BRIOOpAa OCHOBAHHI U KPUTEPHUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBSI3CH;

5) yMeHue ycTaHaBIUBaTh TPUUMHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKJICHHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE,
JNEAYKTUBHOE U 110 aHAJIOTHUU) U BBIBOJbL;



6) YMCHHUC CO30aBaTh, IPUMCHATL U HpeO6paSOBBIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA, MOACTIN U CXCMBbI U1 PCIICHUS y‘-IG6HBIX u
II03HABAaTCIbHBIX 3aJa4,

7) yMeHUE OpTaHU30BbIBATh YUEOHOE COTPYIHUUECTBO U COBMECTHYIO ACSITEIHHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONPEACIISTh e,
pacripeziesienre GyHKIHUM U pOJIe YYaCTHUKOB, B3aMMOJICUCTBUE U 00IIIHUE CTIOCOOBI pabOThI; yMEeHUE paboTaTh B TPYyMIE: HAXOAUTh O0IIIee
pelieHue 1 paspemniath KOH()IUKTH HA OCHOBE COTJIACOBAHMS TIO3UIIUN U yUeTa HHTEPECOB, CIyIIaTh TapTHEPA; POPMYITUPOBATH,
apryMEHTHUPOBATh U OTCTAWBaTh CBOE MHEHUE;

8) chopmupoBaHHOCTH YUeOHOM 1 0OIIETIOIH30BATEIHCKON KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHU MHPOPMAUUOHHO-
KOMMYHUKAIMOHHBIX TexHosorui (MKT-kommereHTHOCTH);

9) NEpBOHAYAIBHBIC ITPEACTABICHUS 00 nacAx U 0 METoJaxX MaTEMAaTUKH KaK 00 YHUBCPCAJIbHOM A3BIKC HAYKHM U TCXHUKHU, O CPCACTBC
MOJCINPOBAHUA SIBJICHUUN U IMPONECCCOB;

10) YMEHUC BUACTh MAaTCMATHYCCKYIO 3a1a4y B KOHTCKCTC HpO6J’I€MHOﬁ CUTyalluu B APYTUX OUCHUIITIMHAX, B Opr>K3,I-OHI€I71 KHN3HU,

11) yMeHre HaXOUTh B PA3IMYHBIX UCTOYHUKAX UH(POPMAIIMIO, HEOOXOIMMYIO I PEIICHUS] MATEMAaTHUYECKUX MPOOJIeM, U MPEICTaBISATh
e B MOHATHOM (opMe; MPUHUMATh pPElICHUE B YCIOBHIX HEMOJIHON U U30BITOYHOM, TOYHON M BEPOSATHOCTHON MH(MOPMALINU;

12) YMCHHUC ITIOHUMATDb U UCITOJIb30BATb MATCMATUYCCKHUC CPCACTBA HAITIAAHOCTHU (pI/ICYHKI/I, YCPTCIKHU, CXCMbI U I[p) JJI1 WJIIOCTpaluu,
HHTCPIIpCTALIUN, APTYMCHTAIINH,

13) yMeHue BbIABUTAaTh TUIIOTE3BI TP pPEUICHUH YYeOHBIX 33a/1a4 ¥ IOHUMATh HEOOXOIMMOCTh MX MTPOBEPKH;

|4) ymMeHUe IPUMEHATh UHAYKTUBHBIC U JeTyKTUBHBIE CIIOCOOBI PACCYkKACHUN, BUJIETh PA3IMYHBIC CTPATETUU PEIICHUS 3a/1a4;

15) noHrMaHue CYyIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHHE JIEHCTBOBATh B COOTBETCTBHUHU C MPEATIOKEHHBIM aJITOPUTMOM;
16) yMeHre caMOCTOSATEILHO CTaBUTD 1I€JTH, BHIOMPATh U CO3[aBaTh AJITOPUTMBI JUIsl peHICHUS] YYEOHBIX MAaTEeMaTUYECKUX MPoOIeM;
17) ymeHue niaaHupoBaTh U OCYILIECTBIIATH AESITEIbHOCTD, HAIIPABICHHYIO HA PEIICHHE 3a]]a4 CCIIEI0BATEIbCKOT0 XapaKTepa.
npeomemmbole:

1) ymenue paboTaTh ¢ MaTEMAaTHIECKHUM TEKCTOM (CTPYKTYpHUpPOBAHUE, U3BIICUCHHE HEOOX0AUMON NHGOPMAIIMN), TOYHO U TPAMOTHO
BbIpakaTh CBOU MBICJIM B YCTHOM U MUCbMEHHOM peuu, MPUMEHSISI MaTEMaTU4YECKY0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh
pa3IMYHbIE SI3bIKA MAaTEMATUKH (CIIOBECHBIN, CHMBOJIUYECKHUH, rpaduuecKuii), 000CHOBBIBAThH CYKICHHUS, IPOBOIUTH KIACCU(DUKAIIHIO,
JOKa3bIBaTh MATEMATHUUECKUE YTBEPIKICHHUS;



2) BrageHue 0a30BbIM NOHATHIHBIM alllapaToM: UMETh IIPEACTABIIEHUE O YUCIIE, BIaJCHUE CUMBOJIBHBIM SI3bIKOM areOpbl, 3HaHUE
AJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCUMOCTEN, (POPMUPOBAHKE MTPEICTABIECHUIN O CTATUCTUUECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE
1 0 pa3IMYHbIX cr1oco0ax MX M3BJIEYEHUS, 00 OCOOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSIIIUX BEPOATHOCTHBIN XapaKTep;

3) yMeHMe BBINONHATH anredpanueckue npeoOpa3oBaHus pallMOHAIbHBIX BBIPAKEHUHN, IPUMEHSATh UX JUISl peLICHUS yUeOHBIX
MaTeMaTUYEeCKUX 3a/1a4 U 3aJja4, BOSHUKAIOIINX B CMEKHBIX YUEOHBIX MPEAMETAX;

4) yMeHUE TI0JIB30BaThCS MAaTEMAaTHICCKUMU (DOPMYITAMH B CAMOCTOSITEIIEHO COCTABIIATH (DOPMYITBl 3aBUCHMOCTEH MEXKTy BETMUMHAMU Ha
OCHOBE 0000IIIEHHS YACTHBIX CIIy4aeB M DKCIIEPUMEHTA;

5) YMCEHHUC PCIIaTh JIMHEHUHBIC U KBaJApPaTHBIC YPABHCHHA 1 HCPABCHCTBA, a4 TAKIKC IMTPUBOJUMBIC K HUM YPAaBHCHUSA, HCPABCHCTBA, CUCTCMBI,
MPpUMCHSATH rpa(pnqecmde MpCACTABJICHUA AJIA PCUHICHUS U UCCIICTOBAHUA ypaBHeHHﬁ, HCPABCHCTB, CUCTCM; IPUMCHSATH MOJTYYCHHBIC
YMCEHUA MUIA PCIICHUA 3aJa4 U3 MAaTCMATUKH, CMCKHBIX IMPEAMETOB, ITPAKTUKU;

6) oBaieHuEe CUCTEMON (PYHKIIMOHATBHBIX MOHATUHN, (PYHKIMOHAIBHBIM S3bIKOM M CUMBOJIMKOM, YMEHHE CTPOUTH rpaduKu GyHKIUH,
OIMMCHIBATH WX CBOMCTBA, UCIOJIb30BAaTh (DYHKIIMOHATIBHO-TpapuuecKie MpeCTaBICHUs 171 OTIMCAHUS U aHaJIN3a MaTeMaTHYECKUX 3a/1a4 U
peanbHbIX 3aBUCUMOCTE;

7) oBNageHNe OCHOBHBIMU CITOCOOAMHM MPEICTABIICHHSI aHAIN3a CTATUCTUYECKUX JIAHHBIX; YMEHHUE peIiaTh 3aJja4i Ha HaXO0XKJICHUE YacCTOThI
Y BEPOATHOCTH CITy4alHBIX COOBITHIA,

8) YMCHHUC IIPUMCHATDb U3YUCHHBIC ITIOHATHUA, PC3YJIbTAThl U MCTObI ITPU PCIICHHUU 3a1a4 U3 Pa3JIMYHbIX pa3AacIOB KypcCad, B TOM YHCJIC
3aJla4, HC CBOAIINXCA K HCIIOCPCACTBCHHOMY IMPUMCHCHUTIO U3BCCTHLIX aJITOPUTMOB.

Conep:xanue y4eOHOro npeamera «AJreopar»
APUOMETHUKA

PaHI/IOHaJlLHLle yucJja. PaCHII/IpeHI/Ie MHOXCCTBA HATYPAJIbHBIX YHCCII JO MHOKXCCTBA LICJIbIX. MHoxecTBa OCIbIX YHMCCII JO MHOXKCCTBA
panrOHaJIbHBIX. PaL[I/IOHaJILHOC YHCJIO KaK OTHOIIICHUC 1’1’1/1’1, rac m - nejaoc 4uciio, N — HaTypaJIbHOC. CreneHs ¢ OCJIBIM ITOKA3aTCICM.

JeiicTBUuTebHBIE yncaa. KBanpaTHerii kopeHb n3 uncia. Kopens TpeTseit cTeneHu. 3anuch KOpHEH ¢ TOMOIIBI0 CTENEHU C IPOOHBIM
MOKa3aTeNeM.



[TonsTie 06 uppanuoHaIbHOM uncie. MppaloHanbHOCTh YUCIIAa U HECOU3MEPUMOCTh CTOPOHBI U JMaroHalld KBajapata. JlecaTuunsle
MPUOIMKEHHS] MPPALIMOHATIBHBIX YHCEI.

MHOXEeCTBO I[CﬁCTBHTGJ'IBHBIX quceI; MpeaACTaBJICHUC I[CﬁCTBI/ITeJIBHBIX ypcesl 0eCKOHEYHBIMU JCCATHYHBIMUA I[pO6$IMI/I. CpaBHCHI/Ie
I[CfICTBI/ITGHBHBIX YHUCCII.

KoopaunaTthas npsimasi. M3o0pakeHre yuces ToUKaMu KOOPAWHATHON NpsiMOi. YHCTIOBBIE TPOMEKYTKH.

N3mepenusi, npudimaxenns, oneHKH. PazMepbl 00bEKTOB OKpPY>KAIOIIEro MUpa (OT JIEMEHTAPHBIX YacTull 10 BeenenHoit), IUTenbHOCTb
MIPOLIECCOB B OKpY’KaroleM Mupe, Boljienienne MHOKUTENS - CTENEHH JeCATH B 3anucu yucia. [[pubnmxénnoe 3HaueHUe BEIUYUHBI,
TOYHOCTH NpuOmMkeHus. [IpukuaKa 1 olleHKa pe3yIbTaToB BEIYUCICHUM.

AJIT'EBPA

AJaredpanyeckue BbipakeHHsl. byKBeHHbIE BbIpaxeHHs (BhIpAXKEHUsI C TIepeMEHHbIMU ). UnCI0BOE 3HaUYeHUE OYKBEHHOT'O BBIPAKECHHUS.
JlonycTumble 3HaueHus: nepeMeHHbIX. [lo/icTaHOBKa BhIpaykeHUH BMecTO nepeMeHHbIX [Ipeodpa3oBanre OyKBEHHBIX BbIpaKEHUN Ha
OCHOBE CBOMCTB apu(pMeTHUeCKUX AeiicTBUi. PaBeHCTBO OyKBEHHBIX BhIpakeHUN. TOXKIECTBO.

CreneHb ¢ HATypalbHBIM MTOKa3aTeleM U €€ CBOMCTBA, OAHOUYICHBI U MHOTOWIEHbI. CTeneHs MHOrowIieHa. Clio)eHne, BEIYUTaHue,
YMHOXEHUE MHOTOUIeHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpat pazHocTu. Dopmyia

pasHocTH KBaapatoB. [IpeoOpazoBaHue 11€710T0 BbIpaXEHUSI B MHOTOWIEH. Pas3noskeHne MHOTOWIEHOB HAa MHOKUTEIH. MHOTOUIEHBI C
onHoM nepemenHoi. Kopenb MHOTOUNeHa. KBagpaTHbIil TpEXUieH; pa3ioxKeHUe KBaIpaTHOrO TPEXUIeHA Ha MHOKHUTEIH.

Anrebpanyeckas Apoos. OCHOBHOE CBOWCTBO aireOpandeckoi apobu. CioxeHne, BEIMUTaHNWe, YMHOKEHHE, JCJICHUE allreOpandecKux
npobeit. CteneHs ¢ 1eIbIM MoKa3aTesieM U €€ CBOMCTRA.

PammuonanbsHblie BBIPpAKCHUSA U UX HpeO6p830BaHI/I}I. HOK&C%&T@JH)CTBO TOXICCTB.

KBaapaTtusie kopau. CBolcTBa apu@METHUECKUX KBaJAPaTHBIX KOPHEH U UX MPUMEHEHHUS K MpeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U
BBIYHUCIICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ojiHoM nepemeHHoi. Kopenb ypaBHeHus. CBONCTBA YUCIOBBIX PaBEHCTB. PABHOCUIIBHOCTH YPaBHEHHH.

Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHHE: popMyiia KOpHEH KBajpaTHOTro ypaBHeHus. Teopema Buera. [Ipumenenne ypaBHeHHIH,
CBOJISIIIUXCS K TMHEHHBIM U KBaJIpaTHBIM. [IprMepsI peniennst ypaBHEHU TpeThel U 4eTBepToil creneHei. Pemenne npo6HO-
palMOHAIBHBIX YPABHECHUHU.

YpaBHeHue ¢ AByMs IEpEMEHHBIMU. JINHEWHOE YpaBHEHHUE C IByMs IEPEMEHHBIMU, IPUMEPHI PEILIECHUS YPABHEHHUM B LIEJIBIX YHUCIIAX.

CucreMa ypaBHEHMH ¢ IByMs IEpEMEHHBIMU. PaBHOCHIIBHOCTB cucTeM. CUCTEMBI ABYX JIMHEWHBIX YPABHEHUI C IBYMs IEPEMEHHBIMU;
pelieHue NoACTaHOBKOU U CIIOKeHUEM. [IpuMepsl pereHus: CuCTeM HEIMHEMHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.



Petienne TeKCTOBBIX 3a7a4 anreOpanyeckum crocoOoM.

JlekapToBbI KOOPAMHATHI Ha TNIOCKOCTH. 'paduueckas HHTepIIpeTalys ypaBHEHUs C ABYMs NIepeMeHHbIMU. ['pauk TMHEHHOr0 ypaBHEHUS
C IByMs IIEPEMEHHBIMHU; YIIIOBOUN KO3 PHUIIMEHT, MPAMOH; yCIOBUE NapajuIeIbHOCTH NPAMBIX. I'paduk npocTelinx HeTMHEHHbBIX
ypaBHEHMIl: mapaboa, Turnepooia, OKpyKHOCTb. ['paduueckas HHTEpIIpETaIUs CUCTEM YPABHEHHM C IBYMSI IEPEMEHHBIMHU.

HepaBencrBa. UnciioBsle HEpaBEHCTBA U X CBOMCTBA.

HepaseHncTBo ¢ o1HOI nnepeMeHHON. PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOW nepeMeHHoN. KBanpaTHbie
HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM.

OVYHKINU

OcHoBHbIe MOHATHSA. 3aBUCUMOCTU Mex Ay BenuunHaMmu. [lonstue pynkuuu. 06mactb onpeaesieHus 1 MHOXKECTBO 3HAUCHUH (PYHKIIUH.
CrnocoOw1 3aaanust pyHkiuu. I'paduk ¢pynkuuu. CoiicTBa QPyHKIMM, UX oToOpaxkeHue Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEI,
OTpaKaIOLINX PeaIbHbIE MPOLIECCHI.

Yucaosbie pynknuu. OyHKINN, ONUCHIBAIOIINE MPSIMYIO U O0paTHYIO MPOMOPLHUOHAIbHBIE 3aBUCUMOCTH, UX TPapUKU U CBOMCTBA.
JIuneitnas ¢pynkius, e€ rpaguk u cBoiicrBa. KBagpatuunas ¢pyHkius, ee rpaduk u coiictBa. CTeneHHble (PYHKIUU C HATYPaIbHBIMU
nokazatesnsiMu 2 u 3, ux rpaduku U CBOMCTBA.

YuciaoBble nocjieaoBaTelbHOCTH. [loHATHE YMCIIOBOI MOCIEI0BAaTEILHOCTH. 3a1aHHE MTOCIIEIOBATEIbBHOCTH PEKYPPEHTHOM (HOpMyIIon U
dbopMyIoit N-ro 4ieHa.

Apudmerndeckas u reomeTpudeckas rnporpeccun. Dopmyisl N-ro wieHa apuMeTUIECKON U reOMETPUIECKOM MPOTrPeCcCHii, CyMMBI
HEPBBIX N-X YICHOB.

BEPOSTHOCTDb U CTATUCTHUKA

Cratucruka. Tabnuunoe u rpadudeckoe MpeAcTaBiIeHue JaHHBIX, CTOI0YaThie U KPYTOBBIE TUArpaMMbl, rpa@uKy, TPUMEHEHHE
auarpamm U rpaduKoB JUIS OMUCAHUS 3aBUCUMOCTEN pealibHbIX BEJIMYHMH, U3BJIeUeHNEe HH(POPMAIIUU U3 TAOJIUIL, JUarpamMm U rpaukoB.
OnucaTenbHbIE CTATUCTHUECKHE MTOKA3aTeNIM YUCIOBBIX HAOOPOB: cpeHee apudMeTudecKoe, Melnana, Hanbobllee 1 HauMEHbBIIIee
3HAYEHHUS.

Cayuaiinblie co0bITHs. CyyaiiHbIe ONBITHI (SKCTIEPUMEHTHI), YJIEMEHTapHbIC CTy4yaiiHbie cOOBITUS (HMCcX0/bl). BeposiTHocTH
3JIeMEHTAapHBIX COObITHI. COOBITHS B CITy4ailHBIX SKCIIEPUMEHTaX U OJaronpusTCTBYIONIUE dJIeMEHTapHbIe COOBITUS. BeposTHOCTH
ciydaifHbIX coObITHiA. [IpoTHBOMONOXKHBIE COOBITHS, 00BEANHEHNE U TIepecedeHne coObITuil. [IpaBmiio cnokeHust BEpOSITHOCTEH.



Cryuaitnsiii BeiOOp. HezaBucumblie COOBITHSI. Y MHOKEHUE BEPOSITHOCTEN HE3aBUCUMBIX cOObITHH. [locienoBarenbHble HE3aBUCUMbIE
ucnbitanud. [IpencraBienne 0 HE3aBUCUMBIX COOBITUSX B KU3HU.

DJieMeHTbl KOMOMHATOpPUKH. [IpaBriio yMHOXKEHMS, TEpEeCTaHOBKH, (akTopualn yrcia. CouyeTtanus U 4uciio couetanuit. opmyia yucnia
couetaHuil. ONbITHI ¢ OOJBLUINM YUCIOM PAaBHOBO3MOKHBIX 3JIEMEHTAPHBIX COOBITHI. BruuciaeHne BeposSTHOCTEN B OIbITaX €
MpUMEHEHHEM KOMOMHATOPHBIX (popmyn. Ycenex u Heynava. Ciay4daiiHble BeJIHYMHBI. 3HAKOMCTBO CO CIIy4allHbIMU BETUYMHAMU Ha
IIpuMepax KOHEYHBIX JUCKPETHBIX CIy4alHbIX BeJMUnH. Pacnipenenenue BepostHocTer. MaTtematnyeckoe oxunanue. CBoncTBa
MaTeMaTHu4eckoro oxkuaanus. [lonstue o 3akone Oonbimux yucen. Mamepenue Beposaraocreil. [IpuMeHenne 3akoHa OOJIBIINX YUCET B
COLIMOJIOTHH, CTPAaXOBAHUHU, B 3/[PABOOXPAaHEHNH, 00ecriedYeHNH 0€301aCHOCTH HACEIEHHS B UYPE3BbIYAMHBIX CUTYAIUSX.

JIOTUKA 1 MHOXXECTBA

TeopeTI/lKO-MHODKeCTBeHHbIe INOHATHUA. MHO)KGCTBO, DJIEMEHT MHOXXECTBA. 33.}13,HI/I€ MHOXXCCTB IICPCUUCTICHUEM 3JICMCHTOB,
XapaKTCPUCTUICCKUM CBOMCTBOM. CTaH}IapTHble 0003HAYEHHUS YHCIOBBIX MHOKECTB. HYCTOG MHOKECTBO M €ro 0003HaYEHHE.
HOHMHO)KCCTBO. O6’I)€)II/IH€HI/I€ " IEPECCUYCHNEC MHOXKECTB, Pa3HOCTh MHOKCCTB.

JieMeHThbI JIoruku. Iloasarue o PaBHOCHUJIbBHOCTH, CIICAOBAHUU, y1'IOTp66J'IeHI/Ie JOINYCCKUX CBA30K eciu...,mo..., 6 mom u mojib-Ko 6 nom
caydae, JOTHYCCKUC CBA3KU U, UJTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

HCTOpHH @OpMHpOBaHI/IH IOHATHA YHCJIa: HATYPAJIbHBIC YHCJiA, I[pO6I/I, HCAOCTATOYHOCTDb PAMOHAJIBHBIX YUCCII VI TCOMCTPUICCKUX
HBMGPGHHﬁ, HppanrOHaJIbHBIC YKUCJIA. CTapI/IHHBIe CHUCTCMBI 3allMCHU YUCCII. I[p06I/I B BaBI/IJ'IOHe, EI‘I/IHTG, PI/IMe, OTKpBITI/Ie JCCATHYHBIX
z[p06eﬁ. CTapI/IHHLIe CUCTCMBbI MCD. J_ICC}ITI/I‘-IHBIe I[pO6I/I U MCTPHUUYCCKasl CUCTEMaA MEP. [losiBneHnue OTpHULIATCIIbHBIX YUCCII U HYJIA.

Bo3HukHOBEHNE MaTeMAaTHKU KaK HAayKH, 3Tarbl €€ pa3BUTHs. OCHOBHBIE pa3/iesibl MaTeMAaTHKU. Brigaroninecss MaTeMaTUKU U UX BKJIAJ B
pa3BUTHE HAYKHU.

beckoHEYHOCTh MHOKECTBA IMPOCTBIX YHUCCII. Yucna u JJINHBI OTPE3KOB. PaL[I/IOHaJILHBIe qucJia. HOTpe6HOCTb B MppalMOHAJIbHBIX YHUCJIaX.

N300perenne MeTo1a KOOpIUHAT, MIO3BOJISIONIETO MEPEBOIUTh TEOMETPUIECKIEe 00bEKTHI Ha s13bIK anreOpsl. P. Jlekapt u I1. depma.
[Ipumepsl pa3nuUYHbBIX CUCTEM KOOPAMHAT HA MUIOCKOCTH.



3anaua Jleonapno Iluzanckoro (®ubonauun) o Kposvkax, yncia @ubonauyu. 3a1aya o MaxMaTHON JOCKE.
HcToku Teopun BEpOATHOCTEN: CTPAaxoBoe 11en0, azapTHble Urpsl. [1. depma u b. I[lackans. A, bepaymm. A.H. Konmoropos.
Ponb poccuiickux ydensix B pa3Butuu marematuku: JI. Oitnep. H.U. Jlo6auesckuii, I1.J1.Yeobmes, C. KoBanesckas, A.H. Konmoropos.

Maremaruka B pazButun Poccun: Iletp I, mikona maTemMaTHYecKUX U HaBUTAIIKUX HAYK, pa3BUTHE poccuiickoro diota, A.H. Kpsuios.
Kocmuueckas nporpamma u M.B. Kenpim.

HanpasjieHusi NPOEKTHOM eATeIbHOCTH

Opuum u3 myteit popmupoBanus Y'Y [ B OCHOBHOM LIKOJIE SIBJISIETCS BKIIOUEHHE 00yJaroluXxcs B y4eOHO-UCCIeI0BATENbCKYIO U
MPOEKTHYIO JIESATENbHOCTh, KOTOPAasi MOKET OCYLIECTBISATHCS B paMKaxX peaiu3aliy MporpaMmbl yueOHO-HCCIIEI0BATEIbCKOW U MMPOEKTHOM
nesiTenpHOCTH. [IporpaMmma oprieHTUpOBaHa Ha UCIIOJIB30BAHUE B PAMKAX YPOUYHOW U BHEYPOUYHOU JEATEIBbHOCTH JUIsl BCEX BUJOB
00pa30BaTeNIbHBIX OPraHNU3alui IPU NOJYYEHHUH OCHOBHOTO 00Iero oopa3oBaHusl.

CHGHI/Iq)I/IKa HpOCKTHOﬁ AEATCJIBbHOCTH oﬁyqamumxca B 3HAUMTEJILHOM CTEIICHU CBSA3aHa C OpI/IeHTaHI/Ief/'I Ha IMOJTYYCHHEC ITPOCKTHOI'O
pe3yiibTara, O6€CH€‘H/IBaI-OHI€FO PEIICHUC HpHKHa}IHOﬁ 3aJja4 U UMCIOIICTO KOHKPCTHOC BLIPAKCHUC. HpOGKTHaSI ACATCIIBHOCTD
06yqa}01uer0051 paccMaTpruBacTCA C HCCKOJIbKHUX CTOPOH: ITPOAYKT KaK MaTepI/IaJ'II/I?)OBaHHI)Iﬁ pe3yJbTaT, HPOLECCC KaK pa60Ta 1o
BBIIIOJIHCHUIO IIPOCKTA, 3allUTa IIPOCKTA KaK UIIFOCTPpAUA 06p330BaTeJ'IBHOFO JOCTHUIKCHU A o6yqa}01ueroc;1 U OPUCHTHUPOBAHA Ha
(bOpMPIpOBaHI/Ie " Pa3BUTHUC MCTAIIPCAMCTHBIX U JIMUYHOCTHBIX PC3YJIbTATOB 06yqa}0umxc;1.

TeMmbl IpOeKTOB, MpeIaraéMblx B 7 Kilacce:
1. Crapunnsie cucreMsl 3anucu uncen. Jpoou B Basunone, Erunte, Pume, OTKpbITHE IECATUUHBIX TPOOEH.
2. CrapunHble cucTeMbl Mep. JlecsTUUHbIe IpOOU U METpUUYECKask CUCTEMa Mep.
3. Brimaromuecs MaTeMaTUKU U WX BKJIaJ B pa3Butue Hayku. (JI. Marauukwuii, JI. Ditnep.)
TeMmbl IpOEKTOB, MpeIaraéMelx B 8 Kiiacce:
1. IlIxoma ITudaropa.
2. 3apoxnaeHue anreOpsl B HeApax apudmeruxu. An-Xope3mu.
3. Poxnenue OyxBennoit cumBonuku. [1.depma, @. Buer, P. Jlekapr.
Tembl NpoOEKTOB, MpeaIaraeMeix B 9 kiacce:

1. 3anmauga Jleonapmo [Muzanckoro (dubonauun) o kponukax, uncia OuboHauuu. 3agada o MaxMaTHOHN JTOCKE.



HcToku Teopun BEpOATHOCTEN: CTPAaxoBoe 11en0, azapTHble Urpsl. [1. depma u b. ITackans. A, bepuymm. A.H. Konmoropos.

Ponb poccuiickux ydeHnsix B pa3Butuu marematuku: JI. Oitnep. H.W. Jlo6auesckuii, I1.J1.Yeosimes, C. KoBanesckas, A.H.
Konmoropos.

Maremaruka B pazButuu Poccun: Iletp I, mkona MmaTemMaTHdecKux M HaBUTAIKUX HAYyK, pa3BUTHE poccuiickoro diora, A.H.
Kpsuios. Kocmuueckas nporpamma u M.B. Kennpim.

Bupabl yueOHol nesTe1bHOCTH, 00ecnieyuBamme popmuposanune UKT-komnereHumia

Cpenu BUI0B yueOHOU nesTenbHOCTH, oOecnieunBaromux GopmupoBanne UK T-koMeTeHITNN 00ydaronuxcsi, MOKHO BBIJIETUTH B TOM
YHClIe TaKue, Kak:

BBITIOJIHSIEMbIE HA YPOKaX, JOMa U B paMKaxX BHEYPOUHOU JIeATEIbHOCTH 3a/laHusl, IPeIIoiaraoniie UCoIb30BaHne AIEKTPOHHBIX
00pa30oBaTeNbHbBIX PECYPCOB;

CO3JIaHKE U PEAKTUPOBAHUE TEKCTOB;
CO3JIaHKE U PEAKTUPOBAHUE JICKTPOHHBIX TAOIHII,

UCIIOJIB30BAHNE CPECTB ISl IIOCTPOCHUS AUArpaMM, TpaduKoB, OJIOK-CXeM, APYTHX TpaduuecKuX 0ObEKTOB;
CO3JIaHHME U PEIAKTUPOBAHUE MPE3CHTAIIHIA;

CO3JIaHHE U PelaKTUpOBaHue rpaduku u GoTo;

CO3JIaHKE U PEIAKTUPOBAHUE BHUJICO;

CO3JIaHNE MY3bIKAIbHBIX U 3BYKOBBIX OOBEKTOB;

MIOWCK U aHaJIM3 nHpopMaiuu B IHTEepHETE;

MOJICIIMPOBAHUE, TIPOCKTUPOBAHKE U YIIPABJICHHUE;

MaTeMaThdecKas 00paboTKa ¥ BU3yaau3allis TaHHbBIX;

co3/1aHue BeO-CTpaHHUIl U CAalTOB;

ceTeBasi KOMMYHUKAIUS MEXKy YUYCHUKAMU U (WJIH) YIYUTEIEeM.

DddexruBnoe hopmupoanne MKT-komneTeHITNN 00yUYaIONTUXCS MOKET ObITh 00SCTICUEHO YCUITUSIMU KOMAHIbl YUUTEIICH-
MPEIMETHUKOB, COTJIACOBAHUE JIEUCTBHI KOTOPHIX 00ECIIEYMBACTCS B XOJIE PETYISIPHBIX pa0OUNX COBEIIAHUHN MO JAHHOMY BOTIPOCY.



TemaTnyeckoe njaHupoBanme 7 Kiacc — 3 yaca B HeJleJI10

Pasnenel | OcHoOBHOE cojiepaHUe M0 TeMaM
IPOrpaMMbI

XapakTepucTHKa OCHOBHBIX BUJIOB AESITEIbHOCTH YUCHHKA (Ha YPOBHE yU€OHBIX JACHCTBHI)

7 xkiaacce

I'naBa 1. Beipa:kenusi, ToxKaecTBa,
YpPaBHEHUSA

20




Beipaxenus

[IpeobpazoBanue BhIpaKeHHI
KonTpoarsHas padota Nel

YpaBHEHUS C OTHON NIEPEMEHHON

CraTucTHyecKue XapaKTePUCTUKH
KonTponbsnas padota Ne2

HaXOI[I/ITB 3Ha4YCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ C ICPCMCHHBIMHU ITPHN YKA3aHHBIX 3HAUYCHUAX
MEPCMCHHBIX. Hcnonb3oBaTh 3HAKU ,

BoinonuaATh npocreiiine npeodpa3oBaHus BRIPAXKEHHUI: IPUBOAUTH MOJOOHBIE ClaraeMble,
packpbIBaTh CKOOKH B CYMME WJIM Pa3HOCTHU BBIPAXKEHHIA.

PemaTe ypaBHeHHs BUIa ax=b MpH pa3IMYHBIX 3HAYEHUSX a U b, a TAKKE HECIIOKHbBIE
YPAaBHEHHsI, CBOJAIINECS K HUM.

Hcnonb3oBarh anmapaT ypaBHEHUH Ui pEILIEHUs] TEKCTOBBIX 3a/1a4, HHTEPIIPETUPOBAThH
pe3ynbrar. Mcnonb3oBarh NpocTeiiline CTaTUCTUYECKUE XapaKTePUCTUKHU (CpeiHee
apudmeTHyecKoe, pazmax, Mojia, MeJiaHa) Julsl aHaJln3a psija JaHHBIX B HECIOKHBIX
CUTYalLMsIX

I'nasa 2. ®yHkunu.

9

@OYHKIMHU U UX TpaduKu

Jlunetinast GyHKIUS
KontponbHnas padora Ne3

Bbraucinsate 3HaueHus GyHKINHU, 3a]JaHHOU (POPMYJIIOH, COCTABIATH TaOIMIIBI 3HAYCHUI
¢bynkiuu. 1o rpaduky GyHKIHE HAXOAUTH 3HaUECHUE QYHKIIMU IO U3BECTHOMY 3HAYCHUIO
aprymeHra M pemarb oopaTHyto 3a7a4y. CTpouTh rpaduku npsMoi mpornopuuoHaIbHOCTH
U JTMHEHHOHN (YHKIIMH, OMMCHIBATh CBOMCTBA ATHX PyHKIMN. [[oHHMMaTh, Kak BIUSIET 3HAK
kod(durmenta kHa pacmonokeHrue KOOPAUHATHOM MIIOCKOCTU rpaduku GyHKINHA y=kX,
rae k#0? Kak 3aBucur ot 3nauenuii ku b B3aumHoe pacrnosioskeHue rpaukoB AByx
byukuit Buga y=kx+b. UnrepnperupoBaTs rpaduku peanbHbIX 3aBUCUMOCTEH,
onuckiBaeMbIX popmymnamu Bunay=kx, raek#0 u y=kx+b

I'naBa 3. CteneHsb ¢ HATYPAJIbHBIM

nmorka3aTrteJjiemM

13

CreneHb U €€ CBOMCTBA

OIHOYWIEHEBI
KonTtponwsnas padota No4

Boruncnare 3HaueHus BeIpaKeHUN BHIa a" , T/I€ a- MPOU3BOIBHOE YKCII0,N- HATYPaITbHOE
YHUCJIO0, YCTHO ¥ MUCBMEHHO, a TAKXKEe C IOMOIIbIO KAJIbKYJIATOpa. POpMyIUpOBaTh,
3aIlMChIBATh B CHMBOJIMUECKOH (hopMe 1 000CHOBBIBATH CBOWCTBA CTEMEHU C HATYPAIbHBIM
nokazareseM. [I[puMeHsaTh CBOWCTBA CTENEHU JIJIsl TPE0Opa30BaHMsI BRIPAKCHHUA. BBITOIHATH
YMHOKEHUE OJTHOYIICHOB M BO3BEJICHHE OJJHOUYJICHOB B cTeNeHb. CTPOUTH rpaduKku
gynxumii y=xu y=x°. Pemars rpaguueckue ypasaenus x>=kx+b, x3>=kx+b, rae k, b -
HEKOTOpBIE YUCIIA.




T'1aBa 4. MHOTro4wieHbI

20

CyMmMa 1 pa3HOCTh MHOTOYJIEHOB
[Ipon3BeneHre MHOrouwIeHa U OJJHOWIECHA
KonTpoabsnas padora Ne5

[Ipon3BeneHrie MHOTOWIECHOB

KonTponshas padorta Ne6

3anuceiBaTh MHOTOYJICH B CTAHJIAPTHOM BU/IE, ONIPEEISATh CTEIIEHh MHOTOUJICHA.
BBINOIHATE CII0KEHHE U BBIYMUTAHUE MHOTOWICHOB, YMHOKEHHUE OJTHOYJIEHA HA MHOTOYJIEH,
BBITIOJIHATH PA3JIOKEHUE MHOTOYJICHOB HA MHOKUTEIIH, UCITOIb3YSI BRIHECEHUE MHOKUATEIIS
3a CKOOKH U croco0 rpynmupoBKU. [IpuMeHsATh NeUCTBUS ¢ MHOTOYICHAMU TIPU PEIICHUHT
Pa3HOOOpAa3HBIX 33714, B YACTHOCTH MPHU PEIICHUH TEKCTOBBIX 33]1a4 C TTOMOIIBIO
ypaBHEHUI

I'maBa 5. @opmy.ibl COKPALIEHHOT 0
YMHOKEeHHUSs

19

KBagpar cymMmbl 1 KBaapat pasHOCTH
Pa3nocTh kBazpaTos.

CymMa U pa3HOCTh KyOOB
KontponbHas padora Ne7
[IpeoGpazoBaHue 1ENbIX BHIPAKEHUIN

KontponpHas padora Ne§

Jloka3bIBaTh CIIPaBeATUBOCTH (POPMYJT COKPAIIEHHOTO YMHOXKEHUS, TPUMEHATh UX B
npeoOpa30BaHMUHU LIETBIX BbIPAXKEHUI B MHOTOUJICHBI, & TAKXKE JJIS1 PA3I0KEHUS
MHOTOYJICHOB Ha MHOXUTeNU. Mcronib30BaTh pa3inyuHble MpeoOpa3oBaHus LEIbIX
BBIPAKCHUH IIPU PELICHUH YPAaBHEHU, 10KAa3aTEIbCTBE TOXKAECTB, B 3a/1a4ax Ha JACIUMOCTb,
B BBIYMCJICHUU 3HAYEHUN HEKOTOPBIX BBIPAKEHUN C IIOMOLIBIO KaJIbKYJIATOPA

I'naBa 6. Cucrembl JIMHEHHBIX YPABHEHUM

17

JluHeiHbIle ypaBHEHUS C JBYMS TIEPEMEHHBIMH U
UX CHUCTEMBI

Pemenue cucreM JIMHENHBIX YpaBHEHUI

KonTtponsnas pabora Ne9

OnpenensTs SBISETCS JIM I1apa YUCEN PEIICHUEM JaHHOTO YPABHEHUS C IBYMsI
nepeMeHHbIMU. Haxoauth myTéM nepebopa 1esble peleHus THHEHHOTO YPaBHEHUS C IBYMS
nepemeHHbIMU. CTpouTh rpaduk ypaBHeHus ax+by=c, raea#(0 wnu b#0. Pemath
rpaduueckumM crocoboM CUCTEMbl TMHEHHBIX YPABHEHUH C IBYMS ITEPEMEHHBIMHU.
[TpumeHsTh CrIocO0 MOJCTAHOBKYU M CIIOCO0 CIIOXKEHUS TIPU PEIICHUH CUCTEM JIMHEHHBIX
YpaBHEHUM € IBYMsI IEpEMEHHBIMU. PenaTh TEKCTOBBIE 3a/1a4H, UCIOJIb3Yys B KAUECTBE
anreOpandeckoi MOJIE CUCTeMY yYpaBHEeHUN. IHTeppeTHpoBaTh pe3ynbTar, MOJIyIeHHbBII




IIPU PELICHUN CUCTEMBI

IloBTOpEeHUE

3
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I'nasa 1. PanuonanbHble 1podu

23

PanmonanbHbie 1poOu U WX CBOMCTBA
CyMMma 1 pa3HOCTh ApoOeit
KonTponsnas padota Nel
[IpousBenenue u yacTHoe npodei

KontponpHas padora Ne2

®opMyIHMpOBaTh OCHOBHOE CBOWCTBO PALIMOHAIBHON APOOU U MPUMEHSTH €ro s
npeoOpa3zoBanus 1poOeii. BBIMOTHATE Cl0XKeHUe, BBIYUTAHUE, YMHOKEHHUE U JICICHHE
palMoOHANBHBIX JpO0Oeii, a TakKe BO3Be/IeHNE ApOOU B CTENEHb. BHIMOMHATD
pasIuy4HbIe Npeodpa3oBaHUs PaIHOHANBHBIX BBIpa)KEHUH, JOKa3bIBATh TOXKIECTBA.

3HaTh cBOMcTBa QyHKIMH Y= *, Taek#(0, 1 yMeTb CTpouTh €€ rpaduk. Mcmoas3oBaTh
KOMIBIOTEP JJISl UCCIIeIOBAHUS MOJIOKEHUSI Tpaduka B KOOPIAMHATHOM IJIOCKOCTH B
3aBUCUMOCTH OT K

I'naBa 2. KBaapaTHble KOPHH

21

JleCTBUTENIBLHBIE YHCIA

ApudMeTHIecKnuii KBaIpaTHBIA KOPEHb
CaoiicTBa apu(PMETHIECKOTO KBaAPATHOT'O KOPHS
KonTponshas padota Ne3

[IpumeHeHne cBOMCTB apuPMeTUIECKOro
KBaJIPaTHOTO KOPHS

KonTponwsnast padota No4

HpI/IBO,I[I/ITB IMPUMCPLI pallMOHAJIBHBIX U UPPpAlIUOHAJIbHBIX YHUCCII. Haxomguts
3HA4YCHUA apI/I(i)MeTI/I‘{eCKI/IX KBaJpaTHBIX KOpHCfI, HCIIOJIb3YA IIPH HCO6XOI[I/IMOCTI/I
KaJIbKYJIATOP. Z[OK&SBIB&TB TCOPCMBI O KOPHC U3 IIPOU3BCACHUA U ,I[p06I/I, TOXIACCTBO

{2 o
V&%= |a|, IpUMEHATH MX B MPEOOPa30BaHUsIX BeIpaKeHHH. OCBOOOKIATHCS OT
a a

MPPAIMOHAILHOCTH B 3HAMEHATeENAX Apooeil Bugavs ,vBxVe | BLIHOCHTH MHOKUTEND 32
3HAK KOPHS U BEBIHOCUTHh MHOKHUTENb 0] 3HaK KOpHs. MIcoib30BaTh KBaJapaTHbIE
KOPHHU JUIS BRIp@KEHHUS MIEPEMEHHBIX U3 T€OMETPUUYECKHUX U (Pu3nueckux Gopmyr.

i o )
CrpouTts rpaduk GyHKIMH y="* 1 WIUTIOCTpUpOBaTh Ha rpaduke eé CBOicTBa

I'naBa 3. KBagpaTHble ypaBHeHHS

21




KBanparnoe ypaBHeHHE U €T0 KOPHU
KonTponbsnas padora Ne5
JIpoOHBIEC pallnOHATHHBIC YPaBHEHHS

KonTponsnas padborta Ne6

Pemate kBagpaTHbie ypaBHeHHs. HaxonauTe mo100poM KOpHU KBaJpaTHOTO
YPaBHEHHsI, UCTIOJIBb3Ysl TeopeMy Buera. McciienoBaTs KBagpaTHbIE YPaBHEHUS 110
JUCKPUMHUHAHTY U K03 uumentam. Pemars 1poOHbIE palliOHaIbHbIE YPaBHEHMS,
CBOJIS PEIICHUE TAKUX YPABHEHUN C MMOCIEAYIOIINM UCKIOUYEHUEM TOCTOPOHHUX
KOpHEei. PemaTe TEKCTOBBIE 3a/1a4M, UCTIONb3Ysl KBaPATHBIE U IPOOHBIE YPABHEHUS

I'nasa 4. HepaBencrBa

20

UucnoBble HEPABEHCTBA U X CBOMCTBA
KonTponbsnas padota Ne7
HepaBencTBa ¢ 01HOM NTEPEMEHHOM U UX CUCTEMBI

KonTponbsnas padota Ne§

@opMynupoBaTh U JOKA3bIBATH CBOMCTBA YUCIIOBBIX HEPAaBEHCTB. Vcnonb30oBarh
amnmapaT HepaBEHCTB /ISl OIEHKH MOTPEITHOCTH U TOYHOCTH MPUOTHKECHUSL.
Haxonuth nepeceuennst 1 00beJMHEHNE MHOXKECTB, B YaCTHOCTU YUCIIOBBIX
MMPOMEXKYTKOB. Periars TuHENHbIE HEPABEHCTBA. PelaTh CHCTEMBbI JIMHEMHBIX
HEPABEHCTB, B TOM YHMCJI€ TAKUX, KOTOPBIE 3aMMCaHbl B BUJIE JBOMHBIX HEPABEHCTB

I'nmaBa 5. CteneHsp ¢ LeJbLIM MOKA3aTeIeM.
DJIeMEeHTHI CTATHCTUKH

10

CrerneHb ¢ 1eIbIM MTOKa3aTeIeM U €€ CBOMCTBA
KontponpHas padora Ne9

DJEeMEHTBI CTaTUCTUKHU

3HaTh OomnpeieJIeHNe U CBOWCTBA CTENEHU C IIeJIbIM MoKa3areneM. [IpuMeHsTh
CBOMCTBA CTEMEHH C LIEJIbIM [TOKA3aTEIEM IPU BBIITOJHEHUN BHIYUCIICHUN U
npeoOpa3oBaHmii BeIpakeHU. Vcronb30BaTh 3aMCh YUCE B CTAaHAAPTHOM BHJIE IS
BBIPAYKEHUS U COTIOCTABJICHUS pa3MepOB 0OBEKTOB, JUIUTEIHLHOCTH MPOILIECCOB B
OKpYXaroIiemM MHpe.

[IpuBOAUTH MIPUMEPHI PETIPE3EHTATUBHON U HEPENPE3CHTATUBHOM BHIOOPKHU.
N3BnekaTs nHGOpMaIKIO U3 TaOIUI] YACTOT U OPraHU30BBIBATh MHGOPMAIIHIO B BUJIC
TaOJIUIl YaCTOT, CTPOUTH HHTEPBAIIBHBIN psifl. Mcronbp30BaTh HATIISTHOE
NPEJICTABIICHUE CTATUCTUYECKON NH(GOPMAIIUU B BUJIE CTOJIOYATHIX U KPYTOBBIX
Jarpamm, MOJUTOHOB, TUCTOTPaMM

IToBTOpPEHUE

7

9 kiaacc — 3 yaca B HeJAeJI0




I'masa 1. KBagparuunas ¢pyHkumus 23u.

QOYHKINH U UX CBOMCTBA Boruncnate 3HaueHus GpyHKIMH, 3a1aHHON POpMyYJIIOil, a TakKe IBYMs U TpeMs
¢opmynamu. OnuckIBaTh CBOMCTBA (QYHKIMN HA OCHOBE UX IparuecKoro
npeacrasieHus. UHuTeprnpeTupoBaTh rpaduku peaabHbIX 3aBUcUMocTel. [lokas3piBaTh
KonTponsnas padota Nel CXEMATUYECKH TOJIOKEHNE HAa KOOPAMHATHOM INIOCKOCTH TpaduKoB (yHKIMiy=ax?,
y=ax?+n, y=a(x-m)?. Ctpouts rpadgux GyHKIHE y=ax>+bx+c, yMETh yKa3bIBaTh
KOOpJMHATHI BEPIIMHBI TapaboJibl, €€ OCh CAMMETPUH, HAIIPABJICHUE BETBEH MapadoIIbl.

KBangparnslii TpéxwiieH

KBanpatuunast pyHkius u e€ rpagux

Crenennas pynkuus. Kopens N-ii crenenn . .
Gy p N300pakaTs cxemaTHuecku rpaduk GyHKIHHA y=X"c 4€THBIM U HEU€THBIM N. iMeTh

KonTponbsnas padota Ne2 IIPEACTABJICHUE O HAXOXKICHUU KOPHEHN N-11 CTENEHU C TOMOIIBIO KAJIBKYJIATOpA

I'maBa 2. YpaBHeHHsI M HEPABEHCTBA ¢ OAHON | 14 .
nepeMeHHOI

YpaBHEHUS C OJHOW IEPEMEHHOU Pemaths ypaBHEHHs TPEThENU U YETBEPTOM CTENIEHU C ITOMOIIBIO PA3JIOKEHUS Ha
MHO>KHUTEJIM U BBEJICHUS BCTIOMOTaTEJIbHBIX IEPEMEHHBIX, B YACTHOCTH PELIATh
OuMKBaJpaTHbIC ypaBHEHUs. PemaTh 1poOHbIe pallnOHAIbHBIE YPaBHEHUS, CBOJS UX K
KonTponsnas pabota Ne3 L(EJIBIM YPaBHEHUSAM C IIOCIEAYIOLIEH IPOBEPKON KOPHEM.

HepageHncrBa ¢ o1HOM nepeMeHHOU

Pemars HCPABCHCTBA BTOpOI\/'I CTCIICHU, UCIIOJIb3Y rpa(bnquKI/Ie npeaAcCTaBJICHUA.
Hcnonp3oBaTh METOL HUHTCPBAJIOB JJIA PCIICHUA HECIIOKHBIX PallMOHAJIIbHBIX
HCPABCHCTB

I'maBa 3. YpaBHeHHs 1 HepaBeHCTBA ¢ AByMs | 16 4.
nepeMeHHbIMH

Ctpouthb rpaduku ypaBHEHHI ¢ JBYMs TIEPEMEHHBIMU B MPOCTEUIINUX CIIydasiX, KOra
rpadukom sBsieTcs mpsiMast, mapabdoiia, runepoosa, OKpy>KHOCTh. Mcronb30BaTh Ux

ypaBHeHI/IH C IABYMA IICPEMCHHBIMHA U UX o
JJIA I‘pa(bI/I‘-ICCKOI‘O peuiCHuA CUCTCM YPaBHCHUU C IBYM:A IICPCMCHHBIMU.

CHUCTEMBI
Pemate crioco6oM MoICTAaHOBKH CUCTEMBI JIBYX YPaBHEHUH C IByMSI IEPEMEHHBIMU, B

HepaBeHcTBa ¢ 1BymMs IEpeMEHHBIMU U UX N »
KOTOPBIX OJTHO YpaBHEHUE IIEPBOM CTENEHU, a APYroe — BTOPOM CTEIICHHU.

CHUCTCMbI
Pemartp TeKCTOBEIC 3aJlavu, HUCIIOJIb3YyS B Ka4CCTBC anre6pa1/1quKoﬁ MOJCIIN CUCTCMY

KonTponwsnas padota No4 . .
ypaBHEHHI BTOPOU CTEIMEHU C IBYMs IIEPEMEHHBIMU; PEIIaTh COCTABICHHYIO CUCTEMY,




UHTEPIPETUPOBATH PE3YJIHTAT

I'maBa 4. Apupmernyeckasi 1 reoMeTpHUYeCKas
Nporpeccuu

15 4.

Apudmerndeckas nporpeccus
KonTpoabsnas padora Ne5
['eomeTpuueckas nmporpeccus

KonTponsHnas padorta Ne6

[IpuMeHaTh MHACKCHBIE 0003HAYCHHUS JJI YJICHOB TOcienoBarenbHocTel. [IpuBoauTh
MpUMEPHI 3a1aHHS TTOCJIEIOBATEIBHOCTEW (hOpMYII0ii N-TO YleHa U PEKypPPEHTHON
bopmyroii.

BeiBoauth popmysiel N-ro uieHa apuMeTHyecKoi Mporpeccuu U reoMeTpUYecKoi
IPOrpeccuu, CyMMbI IEPBBIN N UJIEHOB apu(PMETUUECKON U TreOMETPUYECKOM
MPOTPECCUH, pelIaTh 3aJa4M C UCIO0JIb30BaHueM 3Tux (Gopmyi. Jloka3piBaTh
XapaKTepUCTUYECKOE CBOWCTBO apU(PMETUUECKON U TEOMETPUUECKON MPOrPECCUH.

Pemartnb 3a1a4i Ha CJIOXKHBIC IIPOUCHTHI, UCITOJIB3YS IIPU H€O6XO)II/IMOCTI/I KaJIbKYJIATOP

I'maBa 5. DiieMeHTHI KOMOMHATOPUKH H
TEOPHH BEPOATHOCTH

18 4.

DJIEeMEHTBI KOM6I/IHaTOpI/IKI/I

HauanbpHble cBeIeHNs U3 TEOPUH
BEPOSITHOCTEN

KontponpHas padora Ne7

BoimonHuTh nepebop Bcex BO3MOXKHBIX BAPHAHTOB ISl epecyéra 0ObEKTOB U
koMOuHanuii. [IpuMeHsATh TPaBUIO KOMOMHATOPHOTO YMHOKEHHUSI.

PacrioznaBath 3a1aun Ha BBIUMCIICHHE YUCIIA IEPECTAHOBOK, pa3MelIeHI, COYeTaHH
U IPUMEHSTHh COOTBETCTBYIOIINE (POPMYJIBL.

Boeraucnsats 4acToTy cnyqaﬁﬂoro COOBITHS. OI_ICHI/IBaTB BCPOSATHOCTD cnyqaﬁHoro
COOBITHS C IIOMOIIBIO 4YaCTOTHI, YCTaHOBHeHHOﬁ OIIBITHBIM HYTéM. Haxomguts
BCPOATHOCTD cnyqaﬁﬂoro COOBITHS HAa OCHOBE KJIaCCHYECKOI0 OIIPCACICHUA
BCPOATHOCTH. HpI/IBO,I[I/ITL IIPpUMCEPBI AOCTOBCPHBIX K HCBO3MOKHBIX COOBITHI




IToBTOpEHUE
KBagpaTHblil TpEXWIECH
Crenennas pyukius. Kopens N-it crenenu
HepaseHcTBa ¢ 01HOM NTEPEMEHHON

YPaBHeHI/ISI C AByMs IICPEMCHHBIMU 1 UX
CHUCTEMbI

HepaencTBa ¢ qByMsl IEPEMEHHBIMU U UX
CUCTEMBI

Apudmerndeckas nmporpeccus
['eomeTpuueckas mporpeccus

DneMeHThl KOMOMHATOPUKHU

Hauansnubie CBCICHUA U3 TCOPHUU BepOﬂTHOCTefI

NroroBas koHTposbHas paboTa

IToaroroBka k 9K3aMCHY

16 4.

OnuceiBaTh CBOMCTBA (PYHKIIMN HA OCHOBE UX rpaduyecKoro mpeiCTaBICHHUS.
WNHuTepnperrnpoBaTh rpaduky peasibHbIX 3aBUCUMOCTEN. [10Ka3bIBaTh cXeMaTHUECKU
TIOJIOKEHNE HA KOOPIMHATHOM IIOCKOCTH TpadukoB QyHKImity=ax?, y=ax?+n, y=a(X-
m)2. CtpouTts rpaduk GyHKIUHM y=ax’+bX+c, yMETh yKa3bIBaTh KOOPIMHATHI BEPIINHBI
napaboJbl, €€ 0OCh CUMMETPHH, HAaIIPaBJICHUE BETBEH mapabosbl. Pemiate HepaBeHCTBA
BTOPOM CTENEHH, UCIIONb3Ysl rpaduueckue npeacraBieHus. Mcnonb3oBaTh METO
MHTEPBAJIOB JUIsl PEIICHUsI HECTIOKHBIX PallMOHAJIbHBIX HEpaBeHCTB. Vcnonp3oBaTh ux
JUIS TpaMUECKOro pelieHnsl CHCTEM YPaBHEHHH ¢ IByMsl IEPEMEHHbBIMHU.

Pemath crioco60M 1o ICTAaHOBKU CUCTEMBI JIBYyX YPaBHEHH C IByMS IEPEMEHHBIMU, B
KOTOPBIX OJTHO YPaBHEHUE MIEPBOM CTEIEHHU, a APYrO€ — BTOPOM CTENEHHU.

PemmaTh TeKCTOBBIE 3a/]a4M, UCIIOJIb3YSI B KAUECTBE alireOpanvyeckoil MOAEIN CUCTEMY
ypaBHEHHI BTOPOM CTEMEHU C IBYMS NEPEMEHHBIMU; PEIlIaTh COCTABICHHYIO CUCTEMY,
UHTEPIPETUPOBATH Pe3yNIbTaT. BEIBOAUTH POpMYIIbI N-TO uieHa apudmeTrnyeckoi
IPOrPEecCUr U TEOMETPUUECKON POrpeccuu, CyMMbI TIEPBBIN N YJICHOB
apupMEeTHUECKON U TEOMETPUUECKON MPOrPeCCHid, pelIaTh 3a/1a4k C UCIOIb30BAHUEM
TUX hopmy:. JJoka3pIBaTh XapaKTepUCTUUECKOE CBOWCTBO apu(PMeTHuecKon u
reoMeTpuueckoi mporpeccuid. OLeHUBaTh BEPOSITHOCTD CIIYYalHOTO COOBITHUS C
MOMOIUIBIO YaCTOThI, YCTAHOBJIEHHOM OMBITHBIM yTéM. HaxouTh BeposiTHOCTH
CIIy4aifHOT'O COOBITHS HAa OCHOBE KJIACCUYECKOTO OMPEICTICHHS BEPOSITHOCTH.
[IpuBOAUTH IPUMEPHI JOCTOBEPHBIX U HEBO3ZMOXKHBIX COOBITU.




INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA AJITEBPbI
B 7-9 KIIACCAX
7 kJyace
PAITMOHAJIBHBIE UNCIJIA
BrinmyckHuK HayduTCS:
1) moHUMAaTh OCOOCHHOCTH JICCATUYHON CHCTEMbI CUMCIICHUS;
2) BIIaJIeTh NOHATUAMM, CBSI3aHHBIMU C JIEJIMMOCTBIO HATYpPaJIbHBIX YHCEI;
BbINyCKHUK MOJIYYUT BO3MOMXHOCTD:
3) MO3HAKOMUTKCS C TO3UIIMOHHBIMU CUCTEMaMH CUMCIICHHS C OCHOBAHUSMU, OTIUYHBIMU OT 10;
JIEMCTBUTEJILHBIE YHCJIA
BoInycKkHUK HayduTCS:
1) ucronb30BaTh HaAYAIbHBIC TIPEJICTABICHUSI O MHOXKECTBE JIEHCTBUTEIHLHBIX YHUCET,
BBINTyCKHUK MTOJIYYUT BO3MOXKHOCTD:

2) pa3BUTh NMPEJCTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJbHBIX JI0 AEMCTBUTEIbHBIX YUCEN; O POJIM BBIUMUCICHUN B
YEJI0BEUECKOM MPAKTUKE:

N3MEPEHUMA, ITPUBJIMKEHW A, OLIEHKHN

BrinyckHuk Hay4yuTCs:



1. ucnonb30BaTh B X0/1€ PELICHUS 3a/1a4 3JIEMEHTAPHbIE IPEJICTABICHUS, CBA3aHHbIE C TPUONMKEHHBIMY 3HAYEHUSIMH BEJIMYUH.
BBIITyCKHMK ITOITyYUT BO3MOKHOCTb:

1. IOHATB, YTO YMCJIOBBIC JAHHBIC, KOTOPBIC UCIIOJIB3YIOTCA I XapaKTCPUCTUKHU 00BEKTOB OKPYKaromiero Mupa, ABJISAIOTCS
NpeuMYyHIICCTBEHHO HpI/I6J'II/I)K€HHBIMI/I, YTO IIO 3aIIucu HpI/I6J'II/I)K€HHBIX 3H3'—I€HI/Iﬁ, COJZCPpIKAIINXCA B I/IHqJOpMaLII/IOHHLIX HCTOYHHKAX,
MOKHO CYJUTH O MOrpCuIHOCTH HpI/I6J'II/I)K€HI/I$I;

2. TIOHATH, YTO MOTPEITHOCT PE3yIbTaTa BEIYUCICHUH TOKHA OBITH COM3MEPHMA C MOTPEITHOCTHIO HCXOJHBIX JTAHHBIX.
AJIT'EBPANYECKUE BbIPAXXEHN A
BrinyckHuK Hay4uuTCs:

1) BIameTh MOHATHIMH «TOXIECTBOY, TOKACCTBEHHOE MTPeoOpa3oBaHMey, pelIaTh 3aauu, COACpKalne OYKBEeHHbBIE TaHHBIC; pa0OTaTh C
bopmynamu;

BrInyCcKHUK MOTYYUT BO3MOXKHOCTb:

2)Hay4YUTHCS BBITIOJHITH MHOTOIIATOBBIC MTPE0Opa30BaHUs pallMOHATBHBIX BBIPAKEHUHN, TPUMEHSS IMUPOKUI HAOOP CIIOCOOOB U TPUEMOB.
YPABHEHUA

BbInycKHUK Hay4YuTCS:

1) pemiath OCHOBHbBIE BU/IbI PAIIIOHATILHBIX YPABHEHUHN C OJTHOM MepeMEHHOM.

BbINyCKHUK MOJIYYUT BO3MOMXKHOCTD:

2) OBIa/IETh CIICUATIBLHBIMU MPUEMaMH PEILICHUS] YPaBHEHUIA.

8 kuace
PALIMOHAJIBHBIE YMCJTA
BrinyckHuK Hayuurcs:
1) BbIpakaTh 4Kclia B SKBUBAJICHTHBIX (hOpMax, BbIOUpas Hanbosee MmoAXoAAIy0 B 3aBUCUMOCTH OT KOHKPETHON CUTYallnu;
2) cpaBHUBAThH U YIOPSAOYMBATH PAIIMOHAIIBHBIE YHCIIA;

3) BBIIIOJIHATH BBIYUCIICHUA C pallMOHAJIbHBIMU YU CJIaMU, COUYCTASA YCTHBIC U IMCbMCHHBIC HpI/IéMBI BBI‘-H/IC)ICHHIZ, IMPUMCHSATH KAJIbKYJIATOP,



BBIITyCKHUMK ITOITyYUT BO3MOKHOCTb:

4) MO3HaKOMUTHCA € MO3ULMOHHBIMU CUCTEMAMU CUUCIIEHUS C OCHOBAHUSAMHU, OTIUYHBIMU OT 10;

5) yriyOuTh ¥ pa3BUTh NPEACTABICHUS O HaTypalbHBIX YHACIAX U CBOMCTBAX JIEIUMOCTH;
JIEMCTBUTEJILHBIE YHCJIA

BrinyckHuk Hay4uuTCs:

1) BnageTh MOHATHUEM KBAJIPaTHOTO KOPHS, IPUMEHSATh €0 B BBIYUCIICHHUSX.

BrINTyCKHUMK MTOTYyYUT BO3MOKHOCTb:

2) pa3BUTH MPEJCTABICHUE O YHCIIC U YUCIOBBIX CUCTEMAaX OT HATYPaJbHBIX JI0 JIEHCTBUTEIILHBIX YHCEIT; O POJIM BHIYMCICHHUH B
YEJIOBEYECKOM MPAKTUKE:

N3MEPEHUA, [TPUBJIMOKEHIM A, OLIEHKHA
BrinyckHUK Hay4duTCs:
1)ucnosnb3oBaTh B X0/I€ pEIICHUs 3a]a4 JIEMEHTApHbIE IPE/ICTABIEHUS, CBS3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUSIMH BEJINYMH.
BbIITyCKHHK ITOIYy4YUT BO3MOKHOCTD:

2)HOHHTB, 4TO YHUCJIOBBIC JaHHBIC, KOTOPBIC UCIIOJb3YIOTCA 1A XapaKTCPHUCTHUKHA 00BEKTOB OKpYy’Karoaiero Mupa, ABJIAOTCA
IMPCUMYIICCTBCHHO HpI/I6JII/I)KeHHBIMI/I, 4qToO I10 3aIluCHu HpI/I6J'II/I>KeHHI>IX 3Ha‘leHHﬁ, COACPIKAIIUXCA B I/IH(bOpMaI_II/IOHHBIX HNCTOYHHKAX,
MOXHO CYIUTH O IOT'PCIHIHOCTH l'IpI/I6J'II/I)K6HI/I}I;

AJITEBPANYECKUE BBIPAXKEHU A
BoInycKkHUK HayduTCS:
1) BBIONHSATH TPE0Opa30BaHMsI BRIPAKECHHM, COIEPIKAIINX CTETICHH C LIEJIBIMU MTOKA3aTeIsIMU U KBaJIpaTHbIE KOPHH,

2) BBITMIOJHATH TOKACCTBEHHBIC MTPEOOPa30BaHMs PAIlHOHAIBHBIX BRIPAKCHUH Ha OCHOBE MIPABUJI ICHCTBUI HAJl MHOTOYWICHAMHU U
anreOpanvdecKuMH JIpoOsIMu;

3) BBINOJHATH PA3JI0OKEHUE MHOTOYWIECHOB HA MHOKUTEIIH,
BrIinyCKHHK MMOJTyYUT BO3MOKHOCTb:

4)Hay4uTHCS BBIOJIHATH MHOTOIIATOBBIE MPEOOPA30BaHUS PALMOHATIBHBIX BBIPAKEHHM, TPUMEHSS IIMPOKUI HAOOp CIIOCOO0B U MPUEMOB;



YPABHEHUA
BrinyckHuk Hay4uuTCs:
1) pemarb OCHOBHBIC BHIBI PAIIHOHATHHBIX YPABHEHUH C OJJHOI IMEPEMEHHO, CUCTEMBI JIBYX YPaBHECHUH C JABYMsI IEPEMEHHBIMH;

2) NOHUMAaTh YpaBHEHHE KaK BaXKHEHUIIYI0 MaTEMaTHUECKYIO0 MOJIEIIb JUIsl ONTMCAHUs U U3YUYEHUS pa3HOOOpa3HbIX pealibHbIX CUTYAIlHil,
pelaTh TEKCTOBbIE 3a7ja4u aIre0pandyeckuM METOIOM;

3) npuMeHsTh TpaduyecKue IpeICTaBICHUS s UCCIEIOBAaHUS YPAaBHEHU, UCCIIEIOBAHUS U PEUICHUS] CUCTEM YPaBHEHUH C IByMs
IIEPEMEHHBIMU.

BrINTyCKHUMK MTOTYyYUT BO3MOKHOCTb:

1. oBnaneTs cnenuanbHBIMU MPUEMAMK PELICHHS YpPaBHEHUN U CUCTEM YPaBHEHHI; yBEpEHHO NMPUMEHATD anmnapaT ypaBHEHUH AJs
pelieHust pa3HooOpa3HbIX 3a/1ad U3 MAaTeMaTHKH, CMEXHBIX NPEAMETOB, IPAKTUKH;

HEPABEHCTBA

BrinmyckHuK HayduTCS:
1) noHUMAaTh ¥ MPUMEHSATH TEPMUHOJIIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPAaBEHCTBA, CBOICTBA YUCIOBBIX HEPABEHCTB;
BbINyCKHUK MOJIYYUT BO3MOXKHOCTDh HAYUHUTHCS:
2) pa3HOOOpa3HBIM NpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB.

OCHOBHBIE TTOHATUSA. UACIIOBBIE ®YHKINHA
BoInycKkHUK HayduTCS:
1) cTpouTh rpaduku 3eMEHTapHBIX (PYHKIIMIL; HCCIeA0BAaTh CBOMCTBA YHCIOBBIX (DYHKIIMKA HA OCHOBE M3YUYCHHsI TIOBEICHUS UXTPAPUKOB;
BBITTyCKHUK MTOJIYYUT BO3MOXKHOCTDh HAYYHTHCSI:

2) MPOBOJIUTH UCCIIEIOBAHUS, CBS3AHHBIC C U3yUYEHUEM CBONCTB (DYHKIIUM.

9 kJacce
PAILIMMOHAJIBHBIE UNCJIA

BrinyckHuk Hay4yuTCs:



1) HCII0JIB30BATh MMOHATHUA U YYCHHSA, CBA3AHHBIC C ITPONMOPIHHUOHAIIBHOCTBIO BEJIMYWH, IPOUCHTAMHA B XOAC PCIICHUA MATCMATUUYCCKUX 3a1a4
" 3a/1a4 U3 CMCIKHBIX MPCIMCTOB, BBIIIOJIHATH HCCIIOKHBIC IMPAKTUICCKHUEC paC'—IéTBI.

BBIITyCKHUMK ITOITyYUT BO3MOKHOCTb:

2) Hay4YHUTbhCSI UCTIOIB30BATh IPUEMBI , PALIMOHATIUZUPYIOIINE BBIYMCIIEHUS, TPUOOPECTH MPUBBIUKY KOHTPOIUPOBATH BHIYMCICHUS,
BBIOMpAsi MOAXOIAUIUN Il CUTYalUU CIIOCO0.

JIEUCTBUTEJILHBIE UMCJIA
BrinyckHUK Hay4uTCS:
1) BnageTh MOHATHUEM KBAJIPaTHOTO KOPHS, IPUMEHSATh €0 B BBIYUCIICHHUSX.
BrINTyCKHMK MTOTYyYUT BO3MOKHOCTB:
2) pa3BUTh U yIIyOUTh 3HAHUS O IECATUYHOM 3aMUCH IEHCTBUTEIBHBIX YHCEN (MEPUOINYECKUE U HEMEPUOANYECKUEe TPOooH).
AJITEBPAMYECKHUE BBIPAKEHU A
BrinyckHUK Hay4uTCS:

1) BBIMOJIHATH TOXIECTBEHHBIE TIPe0OpPa30BaHUs PAIIMOHAIBLHBIX BRIPAKEHUIH Ha OCHOBE MPABWII JCHCTBHI Hal MHOTOYWJICHAMHU U
anreOpanvdecKuMHu IpoOsiMu;

2) BBIIIOJIHATB PA3JIOKCHHUC MHOI'OYJICHOB HAa MHOKUTCIIN,
BI)IHYCKHI/IK IIOJIY4YUT BO3MOXHOCTD:

3) IpUMEHSTH TOXKAECTBEHHBIE TTPEOOPa30BAHMS IJIsl PEILICHUS 3a]1a4 U3 Pa3InYHbIX pa3/ieloB Kypca (Hanpumep, A HaXO0xkKICHUS
HanOO0JIbIIETO/HAMMEHBIIIETO 3HAUCHUSI BBIPAKCHHS).

YPABHEHU A
BbInyCKHUK Hay4YHUTCS:

l) IIOHUMAThb YPAaBHCHHC KaK Ba)KHeﬁmym MAaTCMAaTHYCCKYIO MOJCJIb IJIs1 OITMCAaHUA 1 U3YUYCHUA p33H006p33HBIX pCalIbHbIX CI/ITyaI_[I/II‘/'I,
peuiaTtb TCKCTOBLIC 3ala4u anre6pa1/1quK1/1M MCTOJOM;

BrIinyCKHHK MMOJTyYUT BO3MOKHOCTb:
2)npuMeHsTh rpaduueckue MpeacTaBlIeHUs ISl HCCIEA0OBAHNS YPaBHEHUH, CHCTEM YPAaBHEHUM, COIepKaluX OyKBEHHbIE KOIPPUITUCHTHI.

HEPABEHCTBA



BrinyckHuk Hay4uuTcs:

1) pewiate AMHEMHBIE HEPABEHCTBA C OJHON MIEPEMEHHOM U UX CHCTEMBbI; PEIIaTh KBalpaTHbIE HEPABEHCTBA C OMOPOM Ha rpaduyecKkue
IIPEACTABIICHUS;

2) IpUMEHSTH almnapaT HEPaBEHCTB JJI PELICHUs 3a/1a4 U3 Pa3IMUHbIX pa3esioB Kypca.
BrinycKHUK MOTYYUT BO3MOKHOCTD HAYYUTHCS:

3) pa3HOOOpa3HBIM MIpHEMAM JI0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSTH almapaT HEPABEHCTB JJIsl PELIEHUsI Pa3HOOO pa3HbIX
MaTeMaTUYEeCKUX 3a/1a4 U 3a7a4 CMEXHBIX PEIMETOB, MPAKTUKHU;

4) npumeHsTh rpaduyeckre mpeacTaBiIeHus 1l UCCIeI0BaHUsl HEPABEHCTB, CHCTEM HEPABEHCTB, COJIEPKAIINX OyKBEHHBIE
KO3 (HULIUEHTHI.

OCHOBHBIE TTOHATHUA. YNCJIOBBIE ®YHKIINN
BrinyckHuK Hay4duTCS:
1) moHUMAaTh M UCTIOJIb30BaTh (DYHKITMOHAIBHBIC TOHATHS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHMS);
2) cTpouThb rpaduKu IeMEHTAPHBIX (PYHKIIUIL; MCCIIeI0BAaTh CBOMCTBA YUCIIOBBIX (DYHKIIMI Ha OCHOBE M3yUYeHUs MOBEACHUS UXTPa(PUKOB;

3) ITIOHUMATb q)yHKHI/IIO Kak BaxcHeﬁHIon MATCMAaTHYCCKYIO MOJICIIb U OITMCAHUA ITPOUCCCOB U SIBJICHUM OKpYyzKaromero Mmupa, mMpuMCHATb
(bYHKHHOHaHBHI)Iﬁ SI3BIK JIJISI OIIMCAHUS U UCCJIEJOBAaHUS 3aBUCUMOCTEHN MCIKIY (1)I/IBI/ILI€CKI/IMI/I BCIIMYMHAMU.

BI)IHYCKHI/IK IIOJIY4YHUT BO3MOXHOCTb HAYUUTBHCA:

4) NpOBOJIUTH UCCIIEIOBAHUS, CBA3AHHbBIE C U3yUYEHUEM CBOMCTB (DYHKIIMIA, B TOM YKCJIE C UCIIOJIb30BAHUEM KOMITbIOTEPA; Ha OCHOBE
rpauKoB U3yUeHHBIX (YHKIUNA CTPOUTH OoJiee ClIokKHbIE TpaduKH (KyCOUHO-3aJauHbIe, C «BBIKOJIOTHIMI» TOYKAMHU U T.I1.);

5) ucnonp30BaTh PyHKIMOHATBHBIC TPEJICTABIICHUS U CBOMCTBA (DYHKITUH 71 pEeIICHUsI MAaTEMaTHUYECKHX 3a/1a4 U3 Pa3IMYHbIX Pa3/IeioB
Kypca.

UM CJIOBBIE ITOCJIIEHOBATEJIbBHOCTHAU
BrinyckHuK Hayuurcs:
1) moHUMATH U UCTIONIB30BATh SI3bIK TIOCTIEA0BATEILHOCTEH (TEPMHUHBI, CAMBOJIMYECKHE 0003HAYCHMUS);

2) npuMeHsATh (GOPMYJIbI, CBSI3aHHBIE C ApU(PMETHUECKON U TEOMETPUUECKOI MPOrpeccusiMu, U armnapar, choOpMUPOBAHHBIN MPU U3yUCHUH
IPYTUX pa3AeiioB Kypca, K pEeLEeHUIO 3aja4, B TOM YHCJIE ¢ KOHTEKCTOM U3 PEalIbHOM KU3HHU.



BBIHYCKHI/IK MMOJIYYUT BO3MOKHOCTb HAYHYUTHCA:

3) pematb KOMOMHUPOBAHHBIE 33/1a4U C IPUMEHEHHEM (POPMYJI N-TO YiIeHAa U CyMMBI IEPBBIX NUJIEHOB apu(PMETHUECKON U
r€OMETPUYECKON MPOrPECCHUi, MPUMEHSATH IIPU ATOM aNmapar ypaBHCHHUI U HEPABEHCTB;

4) noHUMaTh apUPMETHUECKYIO U TEOMETPUUECKYIO MPOTrpecCHM Kak (DYHKLIUU HATYypajJbHOTO apryMEHTa; CBSI3bIBAaTh apu(PMETHUECKYIO
IIPOTPECCHUIO C JINHEUHBIM POCTOM, T€OMETPUUECKYIO — C DIKCIIOHEHIIMAIBHBIM POCTOM.

OIIMCATEJIbHAA CTATUCTHUKA
BbInycKkHUK HaydUTCS UCIIOJIB30BATh MPOCTEHINE CITOCOOBI MPEACTABICHNS U aHAIN3a CTATUCTUYECKUX JTaHHBIX.

BbInyCKHUK MOJIyYUT BO3MOYKHOCTH MPUOOPECTH MEPBOHAYAIBHBIN OINBIT OpraHU3ali cOopa JaHHBIX MPU MPOBEIECHUHN ONpoca
0OIIECTBEHHOTO MHEHMSI, OCYILIECTBISATh UX aHAIN3, PECTABIISTH Pe3ybTaThl ONpoca B Hjiee TaOIUIbl, JUarpaMMBbl.

CJIYYAUHBIE COBBITHS U BEPOSITHOCTh
BbInyCKHUK Hay4YUTCS HaXOJIUTh OTHOCUTENBHYIO YACTOTY M BEPOATHOCTH CITy4YalHOTO COOBITHSL.

BI)IHYCKHI/IK IIOJIYYUT BO3MOXKXHOCTb HpI/IO6p€CTI/I OIIBIT IMPOBCACHUA CJ'Iy‘IB,fIHBIX OKCIICPUMEHTOB, B TOM YHUCJIC C TIOMOIINBIO
KOMIIBIOTCPHOI'O MOACIIMPOBAHUSA, HHTCPIIPCTALNU UX PE3YJIbTATOB.

KOMBHUHATOPUKA
BhIyckHUK HayuyuTCsl pelath KOMOMHATOPHBIE 331a4l Ha HAX0XKJICHHE Yicila OObEKTOB MM KOMOMHAIUI.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXHOCTb HAYUHUTBCA HCKOTOPBIM CIICHUAJIbHBIM IIPpHUCMaM PCHICHUA KOM6I/IHaT0pHI>IX 3ajaa4.



