IlosicHuTEeAILHAN 3aNMHCKA

1. Heau u 3a1a4n, pemiaeMble NPH peanu3annu padodeid NPOrpaMMal ¢ y4€TOM 0COOEHHOCTEH PeruoHa, MKoJIbI

B HanpaBJ/ieHMH JTMYHOCTHOIO Pa3BUTHSA:

e CchOPMUPOBAHHOCTH IIETOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPaKTHUKH;

® yMEHHE SICHO, TOYHO, IPAMOTHO HM3JlaraThb CBOM MBICIM B YCTHOM WM NMUCBMEHHOW PEYM, MOHUMATh CMBICH MOCTaBJIEHHOM 3aJadyM, BHICTPAUBATH
apryMeHTaI1I0, PUBOJUTH TPUMEPHI U KOHTPIPUMEPHI;

® KPUTHYHOCTH MBIIIJICHUS, YMEHHE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIEC BHICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

® TpPEJCTaBIICHHE O MaTEMaTHUECKON Hayke Kak cdepe 4eIOoBEeuecKOl NesTeNbHOCTH, 00 ATamax ee pa3BUTHUS, O €€ 3HAYMMOCTH AJIi Pa3BUTUA
[IMBUJIA3AIIH;

® KpEaTWBHOCTb MBIIIUICHUS], MHUIIMATHBA, HAXO{YMBOCTh, AKTUBHOCTh IIPH PEIICHUH MaTEMaTUYECKHUX 3a/1a4;

® yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT Y4eOHON MaTeMaTHYeCKOW NesTebHOCTH;

® CrMOCOOHOCTH K OMOIMOHATILHOMY BOCIIPUSITUIO MATEMAaTHYECKUX OOBEKTOB, 33/1a4, PEIICHUHN, pACCyXKACHMUIA;

B MeTanpeaMeTHOM HanpaBJIeHUM:

e 1peiacTaBiieHHs 00 HIIEAX W O METOAaX MaTeMaTHUKU KaK YHHUBEPCAJIbHOM SI3bIKE HAYKW U TEXHUKH, CPEIICTBE MOJICJTUPOBAHUS SIBICHUMA M
MPOLECCOB;

® yMEHHUE BUAECTh MaTEMaTUUECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYyallUU B APYTUX JTUCIUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

e yMEHHE HaXOAHUTh B PA3IMYHBIX UCTOYHHKAX UH(DOPMAIINIO, HEOOXOAUMYIO JUISl PEIICHUS] MaTeMaTHYECKUX MPOOIeM, MPEACTaBIATh €€ B IOHATHON
¢dbopMe, MPUHUMATH PELICHHE B YCIOBUSAX HETIONIHON M U30BITOYHON, TOYHOU U BEPOSATHOCTHOIN HH(OpMAIINH;

® yMEHHE MOHUMATh W HCIOJIb30BATh MAaTEMAaTHYECKUE CPEICTBA HATJIAIHOCTH (TpaduKu, AUarpamMMbl, TaOIUIbI, CXEMbI U Ap.) Ui WILTIOCTPAIUH,
WHTEpIpeTaIu, apryMEeHTAINH;

yYMEHHUE BBIJIBUTATh THIOTE3bI MIPU PEIICHUN YI€OHBIX 3a7a4, TOHUMATh HEOOXOAMMOCTh X ITPOBEPKH;

yMEHHUE IPUMEHSATh UHIYKTUBHBIC U JEAYKTHUBHBIE CIIOCOOBI PacCyKIeHUMN, BUJETh PA3INYHbIC CTPATETUH PEUICHUS 3a/1a4;

MMOHUMAHHUE CYIIHOCTH aJITOPUTMUYECKUX MPEANMCAHUM U YMEHUE ACHCTBOBATh B COOTBETCTBUU C MIPEIJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTABUTH I1€JTH, BEIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIsl PEIICHUs YICOHBIX MAaTEMAaTHIECKUX TTPOOIIeM;

YMEHHE TJIaHUPOBATh M OCYIIECTBIISTh JEATEIIbHOCTh, HAIIPABIICHHYIO HA PEIICHHE 3a]1a4 UCCIEN0BATEIbCKOIO XapaKkTepa;

c(hOpPMHUPOBAHHOCTh y4e€OHON M OOIIENOIh30BaTEILCKOM KOMIIETEHTHOCTH B OOJIACTH HCIIONB30BaHMS WH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

B npeameTHOM HanpaBJjieHUM:

e c(hopMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YacTH MHUPOBOM KYJIBTYpbl U O MECT€ MaTEMaTHKH B COBPEMEHHOHW IMBUJIM3AIUU, O
crocobax onucaHusi HAa MATEMaTUYECKOM SI3BIKE SIBIICHUH peaibHOr0 MUPA;



¢ chOpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHMYECKUX MOHATUSAX KaK O BaKHEHIIMX MaTEeMaTHYECKHX MOJENSAX, MO3BOJIAIOIIMX OMUCHIBATH U
M3Yy4aTh pa3HbIe MPOLIECCHI U SBJICHHUS; IOHUMaHNE BO3MOXHOCTH aKCHOMATUYECKOTO MOCTPOSHUSI MATEMaTHYECKUX TEOPUH;
® BJIAJICHUE METOJAMM JI0KA3aTEIbCTB U AJITOPUTMOB PELIEHUS; YMEHUE UX NPUMEHSATH, IPOBOJIUTH J0KA3aTEIbHbIE PACCYXKIEHUS B XOJ€E pPELICHUS
3ajauy;
e RBJaJICHUE CTAaHAAPTHBIMU NpUEMaMU PEIICHUS JIMHEWHBIX U PAalMOHAIBHBIX YPaBHEHMI; MCIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MMPOTpamMm, B
TOM YHUCIIE JUIs IOMCKA IMYTH PEUICHHs U WUTIOCTPAI[MH PEIIeHUs YpaBHEHU;
¢ c(hopMHUPOBAaHHOCTH MPEJCTABICHUN O TMPOLECCaX M SBICHUSAX, MMEIOUINX BEPOSTHOCTHBIA XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B
peaibHOM MHpE, 00 OCHOBHBIX IMOHATUSAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEM;
® yYMEHUN HaXOJUTh U OILIEHHWBATH BEPOSITHOCTU HACTYIUICHHS COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaiiHBIX BEJIMYMH;
® BJIaJICHUE HAaBBIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX TPOrPaMM MPH PEIICHUH 3a]au.
2. HopmaTuBHBIE IPABOBbIE JOKYMEHThI, HA OCHOBAHHMH KOTOPBIX pa3padoTrana padoyasi nporpamma
1.3akona P@ Ne273 ot 29.12.2012r. «O6 obpazoBanuu B Poccuiickoii @eneparum»;
2.®eaepanbHOrO TOCYAAPCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa ocHOBHOro obdbmiero obOpazoBanus (IIpukaz MOuH P® ot 17nekabps
2010r. Ne1897; (manee - ®I'OC OOO) ¢ usmenenusimu, npukas Ne 1577 ot 31 nexabpst 2015r.);
3.0cHOBHOIi 00pa3zoBaTenbHON MporpaMmMbl 0cHOBHOTO o0miero oopazoBanus OOII OO0 MBOY «COII Ne48y» ITpuBomkckoro paiioHa T.
Ka3zannu
4. ITucema MO u H P® ot 28.10.2015r. Ne 08-1786 «O paGouux mporpammax y4eOHbBIX IPEIMETOB
5.IlpumepHoil mporpaMMbl OCHOBHOrO oOmiero oOpazoBanus no anredpe (Ilpuxaz MunobpazoBanus P® ot 09.03.2004r. Ne 1312 «O6
YTBEP)KICHUN (eiepaabHOro 0a3ucHOro y4eOHoro nijiaHa ¥ NPUMEpHBIX y4eOHBIX IUIaHOB Il 00pa3oBaTeNbHbIX yupexaeHui Poccuiickoit
denepanuu, peaTM3yOIIUX MPOTPaMMbI 00IIEro 00pa30BaHUsY);
6.Yueonoro miana MBOY «COILL Ne48y;
7. HevictBytomero denepanbHOro mnepeyHsi yueOHUKOB, PEKOMEHIYEMBIX K MCIOJIB30BAaHUIO TIPH peaTU3ali UMEIONIUX TOCYIapCTBEHHYIO
aKKpeIuTaIio 00pa30BaTeNIbHBIX MPOrpaMM HavallbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPeAHEro 00Iero oopazoBaHus;
9.I'onoBoro kanenaapHoro yueOHoro rpaduka Ha 2021/2022 yyebHblii TOA;
10.ITonmoxxenust «O pazpaboTke padoueit mporpammsl nienarora B coorserctsun ¢ ®I'OC (HOO ,000 u COO)»
11.IIporpammsl « Anredpa 7-9» aBTopckoro koiiekTuBa noj pykooactsom C.b.CyBoposa.

1. O0ocHoBaHMe BbIOOpa NPUMEPHOIi (TUIIOBOI) MM ABTOPCKO# MPorpaMMbl JIsl pa3padoTku padoyeil nporpaMmmel.
1. CootBerctByeT deepaibHOMY rocy1apcTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY HayaJlbHOTo 00IIero 00pa3oBaHus
2. PexomennoBaHa MuHHCTEpCTBOM 00pa3oBaHus U Haykn P® K MCHOIh30BaHUIO B 00pa30BATEIBHOM IpoIlecce B 00pa30BaTENbHBIX YUPEKICHHSIX,
peanu3yonmx o0pa3oBaTelbHbIe IPOrpaMMbl 0011er0 00pa3oBaHusl.
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2. Omnpenesienne MecTa W PoJid y4eOHOro Kypca, mnpeaMera B OBJAJeHHMH O0y4AWIIMMHUCH TPeOOBAHMH K YPOBHIO MOJATOTOBKH
o0yyaromuxcs (BbIIIYCKHUKOB) B cooTBeTcTBHU ¢ PT'OC.

B xone npenopaBanus MaTeMaTUKU B OCHOBHOM HIKOJIE, paOOThl HaJl (POPMUPOBAHUEM Y YUAIIMXCsl HEPEUYUCICHHBIX B IIPOrpaMMe 3HaHUN U yMEHU I
ciexyer oOpamaTh BHUMaHHE Ha TO, YTOObI OHHM OBJIA[EBAIM YMEHHUSIMH OOIICYy4eOHOTrO XapakTepa, pasHOOOpPa3HBIMHU CHOCOOAMH JeSITeIbHOCTH,
IPUOOPETAIH OIIBIT:

® [UTAHUPOBAHUS U OCYLIECTBICHHUS AITOPUTMUYECKOM JIeATEIIbHOCTH, BBITIOJIHEHUS 3aIaHHBIX U KOHCTPYHPOBAHHUS HOBBIX AJITOPUTMOB;

® peleHHs pa3sHOOOPa3HBIX KIACCOB 3a/1a4 U3 Pa3IMYHBIX Pa3/IeoB Kypca, B TOM YKCIIE 337a4, TPEOYIOIUX MOUCKA IIYTH U CIIOCOOOB PEIICHHUS;

® 1CCIIEI0BATENIbCKON AEATENbHOCTH, PA3BUTHUS UJIEH, TPOBEAECHUS SKCIIEPUMEHTOB, 0000IIEH!s, TOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

® SICHOTO, TOYHOI'O, TPAMOTHOI'O H3JI0KEHUS CBOMX MBbICIIE B YCTHOM M NHCbMEHHON peYM, HCIIOJIb30BAaHUS PA3IMUYHBIX SI3BIKOB MaTeMaTHKH
(cIoBECHOr0, CHMBOJIHMYECKOIO, TIpaHUuecKoro), CBOOOJHOrO NEpexojla C OJHOrO s3blKa Ha JPYrod s WJUIIOCTPAllMU, HHTEpIpeTaluu,
apryMeHTaluy U JI0Ka3aTeJIbCTBA;

® TIPOBE/CHUS JI0KA3aTENbHBIX PACCYKICHNUN, apTYMEHTAINH, BBIIBM)KCHUS TUTIOTE3 U UX 0OOCHOBAHMUS,

® IIOMCKa, CUCTEMAaTH3alll{, aHaIM3a U KiIaccu(UKAy WH(POPMAIMH, MCIIOIB30BAaHMS Pa3sHOOOPAa3HBIX WH(POPMAIMOHHBIX MCTOYHUKOB, BKIIIOYAS
y4eOHYIO U CIIPABOUYHYIO JIUTEPATypPy, COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTUU

B pesyabTare nzyuenus yueOHoM mporpaMmal 7 Kjacca yyauuecsi 10JKHbI:

® CHUCTEeMaTU3UPOBaTh U OOOOIIUTH CBEACHUS 00 OOBIKHOBEHHBIX M JIECATHUYHBIX JApO0sSX, 00eCHeuuTh Ha 3TOM OCHOBE JaibHEiIIee pa3BUTHE
BBIUUCIIUTENIbHBIX HaBBIKOB, YMEHHUE pPEIIaTh 3a/lauid Ha MPOLEHTHI; chopMUpOBaTh MEpBOHAYAIbHBIE YMEHUSI CTAaTUCTUYECKOTO aHaJIM3a YHMCIOBBIX
TaHHBIX.

e chopmMupoBaTh MpeICTaBIEHUS O MPSAMONM M OOpaTHOW HPOMOPLUOHATIBHOCTSX BEJIMYMH; BBECTH IOHATHE MPONOPIMHM M HAYYUTh YydyalluXcs
MCMOJIb30BATh MPOMOPLUH ITPH PEILICHUHN 3ajay.

¢ chopmupoBaTh y ydammxcsi IepBOHAYAIbHBIC TPEICTABICHUS O SI3bIKE alreOphl, 0 OYKBEHHOM MCUMCIICHUH; HAYYUTh BBITIOIHATH DJIEMEHTAPHbIC
0a30Bble peoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH.

® [I03HAKOMUTH y4allluXcs C MOHATUSAMHU YpaBHEHUS U KOPHS ypaBHEHHS, C HEKOTOPBIMU CBOMCTBAMH YpaBHEHUS; C(POPMUPOBATH YMEHHs peIIaTh
HECJIO’KHbBIE JINHEHHbIE YpaBHEHUSI C OJJHON MEPEeMEHHO; HauaTh 00y4YeHHUE PeIIeHUI0 TEKCTOBBIX 33a/1ad  aIredpanueckuM crocoooMm.

® Dpa3BUTh YMEHUS, CBSI3aHHBIE C pabOTON Ha KOOPAMHATHOMN MPSIMOM U Ha KOOPJMHATHOW MJIOCKOCTH; MO3HAKOMUTH € rpadukamMu 3aBUCUMOCTEN y =

2 3 .
X, y=-X,y=X,y=X,y= |x ; c(hOpMUPOBATh NEPBOHAYAIbHBIE HABBIKK HHTEPIPETALNU TPAQUKOB peallbHBIX 3aBUCUMOCTEH.
® BBIPA0OTaTh YMEHHUE BBINOIHATH JACUCTBHUS HAJ CTENEHSMH C HAaTypaJbHBIMU IOKa3aTeNIIMU; HAyYUTh MPUMEHSATh MPAaBUIO YMHOXEHHUS MpU
peleHn KOMOMHATOPHBIX 3a7ay.
e BBIPAaOOTaTh YMEHUS BBINOIHSTH JCHCTBHUS ¢ MHOTOYWIEHAMHU, IPUMEHATh (GOpMYJbl KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH, KyOa CyMMBbI U KyOa

Pa3HOCTH TS MpeoOpa3oBaHus KBaJAparTa U Kyoa JABy4YIeHa B MHOTOWICH.



e BBIPa0OTATh YMEHHUE BBHIMOJIHATH PA3JIOKEHNE HA MHOKHUTEIN C TIOMOIIBIO BEIHECEHUS OOIIET0 MHOMKHUTESI 32 CKOOKH M CITOCOOOM TPYIITUPOBKH, a
TaKKe ¢ MPUMEHEHHEM (POPMYJT COKPAIIECHHOTO YMHOKEHHUS.

® TI0Ka3aTh BO3MOXKHOCTH OIICHHBAHUS BEPOSTHOCTHU CIIY9allHOTO COOBITHS IO €r0 4acTOTe.

® COCTaBJIATh OYKBEHHBIC BBIPAKEHHUS U (POPMYIBI MO YCIOBUSM 3a7ad; OCYIIECTBISATh B BBIPAKEHUSAX U (DOPMYJIax YHCIOBBIC MOICTAHOBKH M
BBITIOJTHATh COOTBETCTBYIOIINE BBIYMCIICHUS, OCYIIECTBIIATh MOJCTAHOBKY OJHOTO BBIPAKEHUS B JPYroe; BhIpaxaTh U3 (POPMYI OJHY NMEPEMEHHYIO
4yepe3 OCTaJIbHbIC;

® BBHINIOJIHATH OCHOBHBIE JIEUCTBUSI CO CTENEHSIMH C LEIBIMH IOKa3aTeIsiMH, C MHOTOWIEHAMHU W C aIreOpandyecKuMu ApOOsIMU; BBITOJIHATH
pa3IoKEHNUE MHOTOWICHOB HA MHOKHTEIIHU; BBIIIOHSITH TOXK/ISCTBEHHBIC TPEOOPA30BaHUS PAIIMOHATBHBIX BRIPAKEHUIA;

® IIPUMEHATH CBOMCTBA apH(PMETHUCCKUX KBAJAPATHBIX KOPHEH I BBIYMCICHUS 3HaYECHUH M NMPeoOpa30BaHMI YUCIOBBIX BBIPAKEHUH, COICPIKALITUX
KBaJpaTHbIC KOPHHU;

® pelaTh JIMHEHHbIC, KBaPATHbIC YPABHEHUS U PALIMOHAJIbHBIE YPABHEHUS, CBOISAIINECS K HUM, CUCTEMBI JBYX JINHEUHBIX YPABHEHUN U HECIIOKHbBIE
HEJIUHEHHBIE CHCTEMBI;

® pelaTh JUHEHHBIE U KBAJAPATHBIE HEPABEHCTBA C OJHON NEPEMEHHON U UX CUCTEMBI,

® pemarth TEKCTOBBIE 3aJadyl alreOpandyeckuM METOIOM, MHTEPIPETUPOBATH IMOJYYCHHBIM pe3yiabTaT, MPOBOJUTH OTOOP pPEIICHUM, HCXOAS U3
(hOpMyIIMPOBKY 3a/a4K;

e 1300paxkaTh YKMclia TOYKaMU Ha KOOPAMHATHOM MPSMOi;

® OMpeAensaTh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOYKM C 3aJaHHBIMU KOOpAMHATAMHU; U300pa)kaTh MHOXKECTBO DEIIECHUI JIMHEHHOTO
HEPaBEHCTBA;

® pacrno3HaBaTh apu(PMETUUECKHE U TEOMETPUUYECKHUE MPOTPECCUU; PEIIaTh 3a/1a4u C MPUMEHEHHEM (POPMYIIBI OOIIETO WieHAa U CYyMMBbI HECKOJIBKUX
MEPBBIX YJICHOB;

® HaxOIWTh 3HaUeHUsI (PYHKIWHU, 3a7aHHON (Qopmysnol, Tabnuiel, rpadUKoM MO €€ apryMeHTY; HaXOJUTh 3HAUYEHHE apTyMEHTa MO 3HAYCHHIO
(GyHKIUY, 331aHHOM rpa@uKOM UK TaOIULIeH;

® OIpeaensaTh CBOMCTBA (YHKIUU MO ee TpaduKy; MPUMEHATh TpadudecKue MpeCTaBICHUs IPU PEIICHUN YpaBHEHU, CHCTEM, HEPABEHCTB;

® OMUCHIBaTh CBOMCTBA U3YUEHHBIX (DYHKIUI, CTPOUTH UX TpaduKH;

HCNO0JIb30BATH NPHOOPETEHHbIE 3HAHUS M YMEHHUS B PAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM JKM3HHU IJIfA:

® BBITIOJIHEHHS PAcyeToOB MO popMyiiam, s COCTaBIeHUS (HOPMYJ, BRIPAKAIONNX 3aBUCUMOCTH MEXY peaTbHBIMU BEIIMUMHAMM, TSI HAX OKICHUS
HY>XKHOU (DOPMYJIBI B CIPABOYHBIX MaTepuasax;

® MOJICIUPOBAHMS MPAKTUIECKUX CUTYaIlUH U UCCIEI0BAaHUU TTOCTPOSHHBIX MOJIENEH ¢ UCTIOIb30BAaHUEM alllapara ajareopsl;

® OMNUCaHUS 3aBUCHMOCTEH MEXIy (PU3NYECKUMHU BEIMYMHAMHU COOTBETCTBYIOIIMMHU (HOPMYJIaMU, MPH HCCIEAOBAHUU HECIOXKHBIX MPAKTHUECKUX
CUTYaLH;

® UHTEpHpeTanuy rpaduKoB peaabHbIX 3aBUCUMOCTEN MEXTY BETUINHAMHU.
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® CYILECTBO IOHATHUS MaTEMATUYECKOI'0 I0Ka3aTeIbCTBA; IPUMEPHI 1I0Ka3aTEIbCTB;
® CYILECTBO IOHATHUS AJIrOPUTMA; IPUMEPBI AITOPUTMOB;

® KaK MCIOJIB3YIOTCSI MaTeMaTudeckue (OpMysbl, YpaBHEHHS M HEPaBEHCTBA; NpPHUMEPbl MX IPUMEHEHHUS /Js pEIIeHUs MaTeMaTU4YeCKUX MU
[IPAKTUYECKUX 3a/1a4;

® KaK MaTeMaTH4YeCKH ONpejeeHHbIe (DYHKIIMH MOTYT OMUCHIBATh pealibHbIC 3aBUCMOCTH; IPUBOAUTH PUMEPHI TAKOTO OTIHCAHUS;

® Kak MOTPEOHOCTH MPAKTUKU MPUBEIM MAaTEMAaTHUECKYIO HAyKy K HEOOXOIUMOCTH PaCIIUPEHUS MOHATHS YHCIa,

® BEpOATHOCTHBINA XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUpa; MPUMEPhl CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e CMbICI HJACAIM3ALMK, IO3BOJIOLICH pelaTh 3ajauyd  peajbHOM JeWCTBUTENBHOCTH MaTeMaTHUECKUMH METO/JaMHu, HpHUMeEpbl OLIMOOK,
BO3HUKAIOIIKX [PU UACATU3ALNN;

B pesyabTare nzyuenus yueOHoi nmporpamMmsl 8 ki1acca yyamuecsi 10JIKHbI:

Apudmernka

ymembp

® BBIIOJHATH YCTHO apU(pMeTHUECKUe NCHCTBUSA: CIOKEHUE M BBIYMTAHUE JIBY3HAYHBIX YMCEI U JECATHUUYHBIX APOOEH ¢ ABYMs 3HAKaMM, YMHOKEHUE
OJTHO3HAYHbIX YHCell, apu(pMeTHUECKUE ONlepaliii ¢ OObIKHOBEHHBIMU APOOSMH C OJJHO3HAYHBIM 3HAMEHATENIEM U YHCIUTEIIEM;

® [IEPEXOJUTHh OT OJHON (POPMBI 3aMUCH YUCEN K APYroW, MPEACTaBIATh NECITUYHYIO OpoOb B BHJE OOBIKHOBEHHOH M B MPOCTEHININX CIydasx
OOBIKHOBEHHYIO B BHJI€ JECSATHYHOM, MPOLIEHTHl — B BUAE ApoOUM U ApoOb — B BUJAE IPOLIEHTOB; 3allMChIBaTh OOJIBIIME M MaJlble 4Yucla ¢
MCIOJIb30BAHUEM LIENIBIX CTETIEHEH NECATKH;

® BBINOJHATH apu(PMETHUECKHe JCHUCTBUS C paAlMOHAIBGHBIMUA YHCJIAMH, CPAaBHUBATh PpAIl[MOHAIBHBIE W JCHCTBUTEIBHBIC YHWCIA; HAXOAWUTh B
HECJIOKHBIX CITy4yasiX 3HAUEHUs CTETEHE! C IIeJIbIMU MT0Ka3aTeasIMU U KOPHEH; HaXOAUTh 3HaYEHMsI YUCIIOBBIX BbIPAXKECHHUI;

® OKpYIVIATH LEJIbIe YMCNa M JAECATHYHBIE IPOOM, HAXOAUTh MPHOIMKEHHMS YUCENl ¢ HEJOCTAaTKOM M H30BITKOM, BBIIOJHATH OLIEHKY YHCIOBBIX
BBIPAKCHUI;

® [10JIb30BaThCsl OCHOBHBIMHU €JMHHULIAMU JUIMHBI, MAacChl, BPEMEHH, CKOPOCTH, IUIOIIAIN, 00beMa; BbIpaXaTh Oosiee KpyMHbIE €IMHULBI yepe3 Ooee
MeJIKHE U Ha000poT;

e pemiaTh TEKCTOBBIE 3a/1a4M, BKJIIOYAs 3a/1a4H, CBSI3aHHbIE C OTHOILIEHUEM U C MTPOMOPLHUOHATIBHOCTHIO BEJINYUH, TPOOSMU U MTPOLIEHTAMU;
HCI0JIL30BATH NPHOOpPeTEeHHbIE 3HAHNS U YMEHHS B PAKTHYECKOIi 1esiTeJIbHOCTH M NMOBCeIHEBHOM KM3HU IS

® penieHUs HECIOXKHBIX MPaKTUYECKHX PAaCUeTHBIX 3a7ady, B TOM YHCJIE C MCIOJb30BaHUEM MpPHU HEOOXOJMMOCTH CIPAaBOYHBIX MaTEpUajoB,
KaJIbKYJISITOPA, KOMIBIOTEPA;

® YCTHOM MPUKHUJKHU U OLIEHKU pe3yJIbTaTa BHIYMCICHHI; IPOBEPKHU pe3yabTaTa BEIYMCICHUS C UCIOJIb30BAaHUEM PA3JIUUYHBIX IPHUEMOB;

® HHTEpIpETaluy Pe3yJbTaTOB PEUIEHHUS 3aJay C YYETOM OI'paHUYEHUM, CBA3aHHBIX C peaJbHbBIMU CBOMCTBaAMHU paccMaTpPUBAEMBbIX MPOLECCOB
U SIBJICHUH;

Auredpa



Ymemo

® COCTaBIATh OYKBEHHBIC BBIpRKEHHUS U (OPMYJIBI MO YCIOBUSM 3aay; OCYILECTBIISATH B BBIPAKECHHUAX M (OPMYJIaxX YHCIOBBIE MOJCTAHOBKH H
BBITOJIHATH COOTBETCTBYIOIME BBIYUCICHHS, OCYIIECTBIATH IMOACTAHOBKY OJIHOTO BBIPAXEHUS B JPYroe; BHIpaXKaTh U3 (HOpMYJT OJHY MEPEMEHHYIO
4yepe3 OCTalIbHbIC;

® BBINOJHATH OCHOBHBIC JCWCTBUS CO CTENEHSMH C IIETBIMH IIOKAa3aTeNsMH, C MHOTOWIEHAMH M C alnreOpanvyecKuMu IpoOsSMHU; BBIIOJIHATH
pasiokeHue MHOTOWICHOB Ha MHOXKHTEIH; BBITIOJIHATH TOXXIECTBEHHbBIE TPe0Opa30BaHus PAllHOHAIBHBIX BBIPAKCHU;

® IIPUMEHATH CBOWCTBA apH(PMETHYECKUX KBAJAPATHBIX KOPHEH ISl BEIYMCIICHUS 3HAYEHHH U MPeoOpa30BaHUil YHCIOBBIX BBIPAKEHHH, COEPIKAIINX
KBaJIpaTHbIC KOPHU;

® pelaTh JIMHEIHBIE, KBAIPATHBIC YPaBHEHHS M PAllHOHAIBHBIC YPAaBHEHHUS, CBOISAIINECS K HUM, CHCTEMBI JIBYX JMHEWHBIX YPAaBHCHHN W HECIIOKHBIC
HEJIMHEIHBIE CUCTEMB,

® peuiath JMHEHHBIC U KBAIPATHBIC HEPABCHCTBA C OJJHOI EPEMEHHON M UX CHCTEMBIL;

e pemaTh TEKCTOBBIC 33Ja4YM alNreOpaldecKuM METO/IO0M, WHTEPIPETHUPOBATh IMOJYYCHHBIH pe3yabTaT, MPOBOJUTH OTOOp pEIIeHUM, WCXOAS U3
(hOpMyIIMPOBKY 3aa4K;

® n300paxkaTh YUCIIa TOYKAaMU Ha KOOPJMHATHOH MPSIMON;

® OmpenensiTh KOOPIWHATHl TOYKU IUIOCKOCTH, CTPOMTHh TOYKH C 3aJaHHBIMH KOOPJIMHATAMH; HM300pakaTh MHOXKECTBO PEIICHUN JMHEHHOTO
HEpaBEHCTBA;

® pacro3HaBaTh apu(PMETHUECKUE U TEOMETPHUYECKHE MPOTPECCHH; PEIIaTh 3a/1a4M C MIPHUMEHEHHEM (OPMYIIBI OOIIETO YIeHa U CYMMBI HECKOJIBKHX
MIEPBHIX WICHOB;

® HaxOJWUTh 3HaueHHs (YHKLIMHU, 33JaHHOM ¢opmynoli, Tabnuuel, rpadpukoM, 1Mo ee apryMeHTy; HaXOAMTh 3HAYCHHE apryMeHTa MO 3HAUYCHUIO
¢byHKINY, 3alaHHON Tpa(UKOM MK TaOJIuIEeH;

® OmpeeNsaTh CBOMCTBA (YHKIMHU IO ee rpaduKy; MPUMEHATH TpaguuecKie MpeCTaBICHHS TP PEIICHUH YpaBHEHUH, CHCTEM, HEPABEHCTB;

® ONUCHIBaTh CBOMCTBA M3yYEHHBIX (YHKIUH, CTPOUTH UX IpaduKH;

HCI0JIb30BATH NPUOOPETEeHHbIe 3HAHMS H YMEHHS B IPAKTHYECKO¥ /1esiTeJIbHOCTH M MOBCeIHEBHOM KU3HU IS

® BBINIOJHEHUS PacueToB 1Mo (GopMyiiam, COCTaBIeHHs (HOPMYIT, BRIPAKAIONIMX 3aBUCUMOCTH MEXy pealbHBIMU BEJTMUYMHAMHE, HaXOKICHHS HY)KHOH
(bopMyITBI B CIIPABOYHBIX MaTepHaliax;

® MOJEIMPOBAHUS NMPAKTHUECKUX CHUTYyallUH M HMCCIETOBAHUS MOCTPOCHHBIX MOEIEH ¢ UCIOIb30BaHUEM alllapaTa aareopsl;

® ONHMCAHHUS 3aBHCUMOCTEH MEXIy (PU3MUECKUMM BETUYMHAMH COOTBETCTBYIOUIMMH (OpPMYJIaMU MPU MCCIEIOBAHUU HECIOXKHBIX MPAKTHUYECKUX
CUTYyalU;

® HHTEpIPETAIK rpa)uKOB pEaTbHBIX 3aBUCUMOCTEH MEX/Ty BETMINHAMH;

JJ1eMeHTBI JIOTUKH, KOMOUHATOPUKH, CTATHCTHKH U TEOPHH BEPOSITHOCTEH

ymembp



® IIPOBOAMUTH HECIIOKHBIE JIOKA3aTENbCTBA, IOJIY4aTh MPOCTEHIIME CIEICTBUS M3 M3BECTHBIX WM paHEe IMOJIYYEHHBIX YTBEPXKACHUH, OLEHUBATH
JIOTMUYECKYIO ITPABUIIBHOCTh PACCYKICHHUH, UCII0JIb30BaTh IPUMEPHI ISl MIUTIOCTPALMU U KOHTPIPUMEPHI JJIs1 OIIPOBEPKEHUS YTBEPKIECHUM;

e M3BJIEKATh HH(POPMAIUIO, TPECTABICHHYIO B TA0IMIAX, HA JUarpaMMax, rpadukax; COCTaBIsATh TAOIUIbI, CTPOUTH TUArpaMMBbI U TpaduK;

e pemaTh KOMOMHATOPHBIE 33/1a4H ITyTEM CUCTEMAaTUYECKOro epebopa BO3MOKHBIX BApUAHTOB, a TAKXKE C HCIIOJIb30BAaHHEM MPABUIIA YMHOXKECHHUS;

® BBIUUCIIATH CPEIHNE 3HAYEHUSI PE3YJIbTaTOB U3MEPEHU;

® HaXOJHUTb YaCTOTY COOBITHS, HCIIOJIB3YsI COOCTBEHHBIE HAOIOICHHUS U TOTOBBIE CTATUCTUYECKHE JaHHBIC;

® HAaxOJUTb BEPOSTHOCTU CIIy4yaliHBIX COOBITUH B MPOCTEUIINX CITydasix;

HCI0JIb30BATH NPUOOPETEeHHbIe 3HAHMS H YMEHHS B IPAKTHYECKO¥ /1esiTeJIbHOCTH M MOBCeIHEBHOM "KU3HM IS

BBICTpAauBaHUs apryMEHTalluu IIPU JOKa3aTelIbCTBE (B (popME MOHOJIOTA U AUAJIOra);

pacrno3HaBaHUsI IOTUYECKU HEKOPPEKTHBIX PACCYKIACHU;

3aMyucy MaTeMaTUYECKUX YTBEP)KIEHUH, 10Ka3aTeIbCTB;

aHaJIM3a peajbHBIX YHCIOBBIX JAHHBIX, MPEJCTABICHHBIX B BUJE AUArpamMm, rpaduKoB, TaOIHII,

peleHus TPaKTUYECKUX 33a]a4 B MMOBCEJHEBHON M MPO()ECCHOHAIBHON AEATEIIEHOCTH C MCIIOJIb30BAaHUEM JICHCTBHIA C YMCIIaMH, IPOIICHTOB, JIUH,
Iomazei, 00beMoB, BpEMEHHU, CKOPOCTH;

e peuieHUs Y4eOHbIX U MPAKTUYECKUX 33/1a4, TPEOYIOLIUX CUCTEMATHUECKOr0 Iepedopa BapUaHTOB;

® CpaBHEHHUS LIAHCOB HACTYIUICHHS CIy4alHBIX COOBITUH, OLIEHKH BEPOSITHOCTH CIIy4allHOTO COOBITHS B MPAKTUYECKUX CUTYaIUSAX, COIOCTABICHUS
MOJIEU C PEaJIbHON CUTYallUE;

® [IOHMMAHUS CTATUCTUYECKUX YTBEPKACHUH.

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKOM J1esiTeJIbHOCTH M ITOBCeHCBHOM KM3HH JJIA:

® BBINOJIHEHUS PACYETOB MO GopMyJiaM, JUIsl COCTAaBIIEHUST (POPMYJI, BHIPAYKAIOLIUX 3aBUCUMOCTH MEX/y PeaIbHbIMHU BETMUYUHAMU; JJIS1 HAXOXKICHU S
HYKHOU (pOpMyJIbl B CIPABOYHBIX MaTepHaliax;

® MOJEIMPOBAHUS NPAKTUUYECKUX CUTYAIMH U UCCIIeIOBAaHUN TIOCTPOSHHBIX MOIETIEH ¢ MCII0JIb30BaHUEM almapara ajreopsl;

® ONHMCAHUS 3aBUCUMOCTEH MEXJy (PU3MUECKUMH BEITMUYMHAMM COOTBETCTBYIOIIMMHU (OpPMYJIaMHu, HpPU HCCIEIOBAHMM HECIIOKHBIX MPaKTHYECKUX
CUTYALNI;

MHTEpIpeTaluy rpaguKoB pealbHbIX 3aBUCUMOCTEH MEXy BETMUYMHAMU

B pe3yabTare usyuenusi yaeOHOH mporpaMmal 9 Kjacca yyamuecst J0JIKHbI:

3HATh/TIOHUMATh:

® CYIIECTBO MOHSTHSI MaTEMaTHYECKOI0 JOKa3aTelIbCTBA; IPUMEPHI JOKa3aTEeNbCTB;

® CYUIIECTBO MOHSTHS aJTOPUTMA; IPUMEPHI AITOPUTMOB;

® Kak MHCIIOJIb3YIOTCA MareMaTHdeckue (OopMysbl, ypaBHEHUS U HEPAaBEHCTBA; MPHUMEpPbl MX MNPUMEHEHHUs Ul pEIIeHHUs MaTeMaTHYeCKUX |
MPaKTUYECKHX 3ajay;
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® KaK MaTeMaTH4YeCKH ONpeseeHHble (PYHKIIMM MOTYT OIUCHIBATh peallbHblEe 3aBUCUMOCTH; IPUBOAUTH IIPUMEPHI TAKOTO OIMCAHUS;

® Kak MOTPEOHOCTH MPAKTUKU IPUBEIN MAaTEMAaTHUECKYIO HayKy K HEOOXOAUMOCTH pacIIUPEHUs MOHATHS YHCIa;

® BEPOSATHOCTHBIM XapaKTEp MHOTMX 3aKOHOMEPHOCTEN OKPYKAOLIEr0 MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e CMbICI UACAIM3ALMU, [O3BOJSIOUIEH pelaTh 3ajJauyd  peajbHOM JEeHCTBUTENBHOCTH MAaTeMaTHUYECKUMH METOJaMH, HIpUMEpbl OLIMOOK,
BO3HUKAIOIINX IIPU UACATU3ALUN;

yMeTh:

® COCTaBJIATh OyKBEHHBIE BBIpRKEHUS U (OPMYJbl IO YCIOBHUSAM 337ay; OCYIIECTBIISATh B BBIPAXKEHUAX M (OPMYNIAX YHUCIOBBIE MOJCTAHOBKU U
BBINIOJIHATh COOTBETCTBYIOIIME BBIYMCIIEHUS, OCYLIECTBIIATh OJCTAHOBKY OJHOIO BBIPAKEHUS B APYroe€; BbIpaxkaTb U3 (POPMYJ OJHY NEPEMEHHYIO
4yepe3 OCTAIIBHBIE;

® BBINOJHATH OCHOBHBIE JEHCTBUS CO CTENEHSMU C LEIbIMU IOKa3aTeNIIMHU, C MHOTOWIEHAMH U C ainreOpanuyeckuMu ApoOsSMH; BBIIOJIHATh
pas3iokeHue MHOTOWICHOB Ha MHOXHTENH; BBITIOJHATH TOXKIECTBEHHBIE IPe0Opa30BaHuUs PAIlHOHAILHBIX BHIPAKCHUN;

® IIPUMEHATH CBOICTBA apU(PMETUUYECKUX KBAJPATHBIX KOPHEH Ul BBIYMCICHUS 3HAUYEHUH U MTpeoOpa30oBaHUi YMCIOBBIX BBIPAXKEHUH, COEpKAILUX
KBaJIpaTHbIC KOPHU;

® pelIaTh JIMHEWHBIC, KBAPaTHbIC YPAaBHEHUS U PALMOHAIIBHBIC YPABHEHUS, CBOJSIIUECS K HUM, CUCTEMBI IBYX JIMHEMHBIX YPABHEHUN U HECIIOXKHBIE
HCIUHEHHEIC CHCTEMBI;

® pEIIATh JIUHEWHBIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI;

e pelaTh TEKCTOBBIE 33Ja4YM aNreOpanvyeckuM METO/0M, HHTEpIpPETUPOBaTh IMOJYYEHHBIH pPE3ylbTaT, MPOBOAUTH OTOOpP pPELICHUH, MCXOIA M3
(bOopMyYIMPOBKH 3a/1a4H;

e 1300paxarh yKMciia TOYKaMU Ha KOOPAWHATHOW MPSIMOK;

® ONpeensaTh KOOPJAMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOYKHM C 33JaHHBIMH KOOpJIMHATaMH; HM300pa)xkaTb MHOXECTBO pEIIEHUH JIHMHEHHOTrO
HEPaBEHCTBA U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM;

® HaXxoAWThb 3Ha4YeHMs (PyHKUMHU, 3a7aHHON (Qopmynol, Tabmuiel, rpauKkoM IO €€ apryMeHTy; HaxOJIUTh 3HAUYE€HUE apryMEHTa 10 3HAYEHHUIO
GyHKIMY, 3a1aHHON rpa@UKOM UITH TaOIHIIEH.

® OmnpeensaTh CBOMCTBa (DYHKIMM IO €€ TrpaduKy; MPUMEHATh IpadHUuecKue MPEACTaBICHUS NPU PELICHUH YpPaBHEHUH, CHUCTEM, HEPaBEHCTB;
OIMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIUI, CTPOUTH UX TpaUKH;

e 0€rJio M YBEPEHHO BBINOIHATH apupMeTHUECKHe NEHCTBUS Hal YHCIaMU;

® OBJIJIETh OCHOBHBIMU aJireOpandyeckKuMHU PpUEMaMH U METOJIaMU M PUMEHSATh UX MIPU PEIIeHUN 3a/1ay;

® pelIaTh YPaBHEHHUs C [TapaMeETPOM;

® JCNOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHMSI B IPAKTUYECKON JEATENIbHOCTH U I TOBCEITHEBHOM JKU3HH.

DJIeMEeHTBI JIOTHKH, KOMONHATOPHKH, CTATHCTUKH M TEOPHH BEPOSTHOCTEH

ymembp



® [IPOBOAMUTH HECIIOKHBIE JIOKA3aTENbCTBA, MOJIY4YaTh MPOCTEHIINE CIEACTBUS U3 M3BECTHBIX WM PaHEEe IOJIYYECHHBIX YTBEP)KIECHUMH, OLIEHUBATh
JIOTMYECKYIO MIPABUIIBHOCTh PACCYKICHUMH, UCII0JIb30BaTh IPUMEPHI ISl HIUTIOCTPALUN U KOHTPIPUMEPHI AJIs1 OPOBEPKEHUS YTBEPKICHUM;

e M3BJIEKATh HH(POPMAIUIO, TPEJICTABICHHYIO B TA0JIMIIAX, HA TUarpaMMax, rpaukax; COCTaBJIATh TAOIUIIBI, CTPOUTH AUATPaAMMBbI U TPapUKH;

e pemaTh KOMOMHATOPHBIC 33/1a4H ITyTEM CHUCTEMAaTUYECKOTo epedopa BO3MOKHBIX BApUAHTOB M C UCIIOIb30BAHUEM MTPABHUIIA YMHOKECHUS;

® BBIUUCIIATH CPEIHNE 3HAYEHUSI PE3YJIbTaTOB U3MEPEHU;

® HaXOJHUTb YaCTOTY COOBITHS, UCIIOJIB3YsI COOCTBEHHBIC HAOIIOICHHUS U TOTOBBIE CTATUCTUYECKHE JJAHHBIC,

® HAaxOJUTb BEPOSTHOCTU CIIy4yaliHBIX COOBITUH B MPOCTEUIINX CITydasix;

UCROIb308aMb NPUOOPEMEHHbLE 3HAHUA U YMEHUA 6 RPAKMUYECKOU 0eAMeNbHOCIU U NOBCEOHEGHOIL HCUZHU Ol

BBICTPAaMBaHUs apryMEHTallUU IpU JO0KAa3aTeIbCTBE U B IUAJIOTE;

pacrno3HaBaHUsI IOTUYECKU HEKOPPEKTHBIX PACCYKIACHU;

3aMyucy MaTeMaTUYECKUX YTBEPKIEHUH, 10Ka3aTeNIbCTB;

aHaJM3a peallbHBIX YUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE JHarpaMm, rpaukoB, TaOIuI;

peleHus IPaKTUYECKUX 33]a4 B MMOBCETHEBHON U MPO(ECCHOHANBHON AEATEIBHOCTH C MCIIOJIb30BAaHUEM JICHCTBHIA C YHCIAMU, MIPOLEHTOB, IJINH,
Iomazaei, 00beMoB, BpEMEHHU, CKOPOCTH;

e peuieHHs y4eOHbIX U MPAKTUYECKUX 3a/1a4, TPEOYIOUIMX CUCTEMATUYECKOT0 Iepedopa BapuaHTOB;

® CpaBHEHHUs ILIAHCOB HACTYIUIEHMSI CIIy4allHbIX COOBITUH, ISl OLIEHKH BEPOATHOCTH CIIyYalHOTO COOBITHSI B TPAKTUYECKUX CHUTYyalHsX,
COIIOCTABJICHUsI MOJIENH C PEaIbHOM CUTYallUEH;

® TIOHMMaHUS CTaTUCTUYECKUX YTBEPKACHUM.

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHS B IPAKTHYCCKOM 1esITeJIbHOCTH M NOBCEIHEBHOM KNU3HHU IJIf:

® BBINOJHEHUS PACYETOB MO (opMyJiaM, COCTABIIEHUSI (POPMYJI, BBIPAXKAIOUIMX 3aBUCUMOCTH MEX]ly PEaJbHBIMU BEIMUYMHAMU; HaXOKICHUS HYKHOU
(GbopMyIIbl B CTIPAaBOYHBIX MaTepuaiax;

® MOJEIMPOBAHNUS MPAKTUUYECKUX CUTYAIMH U MCCIIeI0BaHNs IOCTPOSHHBIX MOJIETIeH ¢ HCII0JIb30BaHUEM arrapara aiareopsl;

® aHalM3a peaJbHBIX YMCIOBBIX JAHHBIX, IPECTABICHHBIX B BUJIE AUarpamMmm, rpaduKoB, TaOIHIL;

® peuIeHUs MPAKTUYECKUX 3a/1a4 B OBCEAHEBHON U PO(ECCUOHATBHON JEATEbHOCTH C UCIIOJIb30BaHUEM JIEUCTBUHN C YMCIAMU, TPOLIEHTOB;

® [IOHMMAaHUS CTATUCTUYECKUX YTBEPKICHUH.

3 Nudopmauus 06 ucnoanzyemom YMK (0co0eHHOCTH copepkaHMs M MOCTPOCHUA)

YuyeOHHUK:

Peanuzanus nporecca 00ydyeHrs OpUEHTUPOBaHA Ha HCIIOIb30BaHNE YueOHO-MeTOANYecKOro KoMIuiekea rnoj peaakmueit lopodeena I'.B.:
Hopodees I'.B. Anrebpa, 7 k1., yueOHuk 115 oOiieo0pazoBarenbHbix yupexaenuit/ I.B. Jlopodees, C.b. CyBoposa u ap. — M.: [Ipocsemenue, 2014.
PexomennoBano MunucrepctBoM o0pa3zoBanus U Hayku Poccuiickoit denepaiinu, COOTBETCTBYET 0053aT€IbHOMY MUHUMYMY COJIEP>KaHUSI OCHOBHOTO
o011ero o0pa3oBaHus MO MaTeMaTHKe.
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Hopodees I'.B. Anrebpa, 8 k1., yueOHHK y1s1 oO1ieoOpa3zoBarenbHbiX yupexaenuii/ I'.B. lopodees, C.b. CyBopoa u ap. — M.: [Ipocsemnienue, 2018.
PexomennoBano MunmcTepcTBOM 00pa3oBaHus U Hayku Poccuiickoii denepaiini, COOTBETCTBYET 0053aTeIbHOMY MHHUMYMY COJICP KaHHSI OCHOBHOTO
o0miero o0pa3oBaHus M0 MaTeMaTHKE.

Hopodees I'.B. Anredpa. 9 knacc: yueonuk / I'.B. lopodees, C.b. CyBoposa, E.A. Bynumosud, JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pocnosa. -
M.: «IIpocsemenuey, 2015.

JlonoHUTEILHAS JIUTEpPaTypa:

e Escradnena JI.II. Anrebpa, 7 ki.: munaktuueckue marepuaisl / JL.I1. EBctadbena, A. I1. Kapm .- M.: IIpocBemenue, 2011.

Ky3znenona JI.B. Anre6pa, 7-9 ki.: kouTponbnbie pabotsl/ JI. B. Ky3uenosa, C. C. Munaesa, JI.O. Pocnoa. - M.: [Ipocsemenue, 2011.
Kysznenona JI. B. Anre6pa, 7 ki1.: tematudeckue tectol. / JI. B. Ky3nenosa, C. C. Munaesa, JI.O. Pociosa. - M.: IIpocsemienue, 2011.

Hopodees I'.B. Anrebpa, 7-9 xn., kuura nis yuurens / I'.B. lopodees, C. C. MunaeBa, C.b. CyBoposa.- M.: [Ipocemienue, 2011.

Anrebpa-8. Iunakruueckue matepuansl. ABT. [lopodees I'.B., Ky3nenona JI.B. u n1p. Mocksa. [Ipocsemenune. 2012 r

Anrebpa-8. Tematuueckue tectsl. ABT. Ky3nenosa JI.B., Caponosa H.B. Mocksa.lIpocsemenune.2011 r.

Anrebpa-8. [loypounsie pazpaboTku. ABT.

KonTponbuble padoTsl 1 7-9 kitaccos

Knura qis yunrens

Kypnan «MartemaTuka B IIKOJIE»

I'azeta «Maremaruka» (mpusaoxkeHue K razere «1 ceHTs0ps»)

e Buneman T.H. Iloypounsie mnansl. 9 knacc. K yuebnomy xommiekty ['.B. [lopodees (B nomomrs mkoiabHOMy yuutento) —M.: IIpocsemienue,
2009.

e Aurebpa: 3IeMEHTBI CTATUCTUKU U TEOPUM BEPOATHOCTEH. YueOHoe rmocodue st ydaumxes 7 — 9 kiaaccoB o011e00pa3oBaTeIbHbIX YUPEKICHUH.
Asrop: FO.H. Maxkapsrues. 3narensctBo «lIpocsemenue», Mocksa, 2008 roz.

e Marematuka 9 xmacc. TecTel A NPOMEXYTOUHOH aTTectanMu. Y4yeOHO — Mertoauueckoe mocobue. Ilox penakmueit FO.A.I'maskos,
N .K.Bapmasckuii, M. f.I"anamBunu. U3a. «9x3amen — M». 2013r.
4, Nudopmanus o koauvecTBe y4eOHBIX YaCOB, HA KOTOpbIe paccuuTaHa padoyasi mporpaMMa (B COOTBETCTBHH C Y4eOHBIM ILUIAHOM,

roA0BBbIM KaJIeHAAPHbIM y4eOHBbIM rpaguKom)

CormacHo ¢enepaibHOMY 0a3WCHOMY y4eOHOMY IUIaHY Ha M3y4eHHE anreOpbl B 7 Kiacce oTBoauTcs He MeHee 140 wacoB, Bcero 35 Hemenb, U3
pacuéra 4 4 B HEJIENIO.

CormacHo ¢enepaipbHOMY 0a3uCHOMY y4eOHOMY IJIaHY Ha M3ydeHHE anreOpbl B 8 kiacce oTrBoauTcs He MeHee 140 wacoB, Bcero 35 Henenb, U3
pacuéra 4 4 B HEJIENIO.

Cormacno ¢denepanpbHOMYy 0a3MCHOMY ydeOHOMY TUIaHY Ui 00pa3oBaTelbHBIX yupexaeHui Poccuiickoit denepanuu Ha n3ydeHHE MaTEMATUKH B 9
Knacce orBoautTcs 128 gacos, Bcero 34 Hemenu, no 3,75 yaca B HEICIIO.
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S. Buab! 1 ¢gopMbI IPOMEKYTOUYHOT0, HTOTOBOI0 KOHTPOJISl, MATEPHAJIBI VISl HX IPOBEACHUS

[TpomexxyTouHasi arTectanusi MPOBOIUTCS B (OPME TECTOB, CAMOCTOSATENBHBIX, MPOBEPOUHBIX paboT u Omuim-onpoc (mo 1—15 MuHYT) B KOHIE
JIOTMYECKH 3aKOHYEHHBIX OJIOKOB yyeOHOro marepuaia. Mitoropas arrectalnus IpeIycMOTpPEHa B BUI€ KOHTPOJIbHOM paboThI.

CamocrosaTenbHble pabOThl UIMEIOT 00y4Jaronii Xxapaktep. [lpu npoBeneHnn caMoCTOATEIBHON PabOThI MPEATIONIAraeTCsl UCIOIb30BAHNE YUAIIUMUCS
0001 cripaBo4YHOM uTeparypsl (yueOHUK, pabodas TeTpap). Kpurepun oneHku: «5» - 3a Bce 3aJjaHus, «3» - 3a JBE TPETU pabOTHI.

KonTtponbsHble paboThl HIMEIOT KOHTPOJIMPYIOUIHA XapakTep. Kpurepuu oneHku: «5» - 3a Bce 3a1anus, «3» - 3a IB€ TPETH pabOTHI.

OrneHka «2» 3a KOHTPOJIbHYIO MJIM CaMOCTOSATENbHYIO pabOThl CTABUTCS, €C/IM paboTa BBINOJIHEHA HEBEPHO, C IPyObIMHM OIIMOKaMM, 32 HE3HAHUE
TEOPUHU.

TecTbl HOCAT KOHTPOJUPYIOIIMI XapakTep, 3a/laHusl OXBaThIBAIOT JIMIIb OCHOBHOW Marepuan ydeOHuka. Kpurepum oueHku: «5» - 3a BCe BEpHO
BBITNIOJTHEHHBIE 3aJJaHusl, «3)» - 3a IBE TPETU 3aJaHUsl.

6. IlnanupyeMsblii ypoBeHb NOJATOTOBKH BbIIIYCKHHUKOB HA KOHell Y4eOHOI0 rojia B COOTBETCTBHM C TPeOOBAHMSAMH YCTAHOBJIEHHBIMHU
®I'OC, obpa3oBaTe/ibHON MPOrpaMmMoil MKOJbI, TpedoBanusamMu OI'I u EI'D

N3zyuenue anredpsl B 7-9 kinacce 1a€T BOZMOKHOCTh 00YYaIOIIUMCSI JOCTUYb CIEAYIOLIMX Pe3yJbTaTOB Pa3BUTHS:

B JimyHOCTHOM HampaBJIeHUU:

® yMEHHE SICHO, TOYHO, IPAaMOTHO H3JlaraTh CBOM MBICIM B YCTHOH M NHCbMEHHOM peud, HOHUMAaTh CMBICI ITOCTABICHHOM 3anauu. IIpuBOIUTH
IPUMEPHI U KOHTPIPUMEDHI;

® Ppa3BUTHE KPUTUYECKOTO MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS;

® [pEJCTaBIIEHHWE O MaTEMATHUECKON HayKe Kak cepe 4eT0BeUeCKON JesTeIbHOCTH, O €€ 3HAYMMOCTH B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;
® pa3BUTHE UHTEpEca K MaTeMaTHYECKOMY TBOPUECTBY M MaTEMaTHUYECKUX CIIOCOOHOCTEH.

B MeTanpeaMeTHOM HanpaBJIeHUM:

e (QopmupoBaHHE MEPBOHAYAIBHBIX MPEICTABICHUNA 00 MAESIX U O METOJaX MaTeMaTHKH KaK YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHHMKH, CPEICTBE
MOJIETIMPOBAHUS SIBJICHUH U ITPOLIECCOB;

e (opMUpOBaHNE BUJETh MATEMAaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallUU B APYTUX JTUCHUIUIMHAX, B OKPYKAIOLIEH KU3HH;

® yMEHHE CaMOCTOSTENILHO CTaBUTH 1I€JIU, BBIOUPATh U CO3/1aBaTh aITOPUTMBI [T PELIeHUs y4eOHbIX MaTeMaTHYECKUX IpOOIeM.

B npexmeTrHom HanpaBieHHMH:

e OBJaZicHHE 0a30BBIMU MOHSTHUWHBIM allapaToM MO OCHOBHBIM pa3jielaM COJAep)KaHMsl, MpelcTaBieHHe 00 OCHOBHBIX H3y4aeMbIX MOHSTHAX
(HatypasnbHBIE YKClia, OOBIKHOBEHHBIE IPO0H, IeCATUUYHbIE APOoOU, psiMasi, 1yd, OTPE30K, YToJl, reoMeTpuueckas (Gurypa, ypaBHeHHE) KaK BaXKHEHUIINX
MaTEMaTHYECKUX MOJIENSIX, O3BOJISIONINX OMMCHIBATh U U3y4YaTh PEAJIbHBIE POLIECCHl U SIBICHMUS;

e yMeHue paboTaTh € MaTeMaTHMYeCKUM TEKCTOM (aHaJIM3UpOBaTh, HU3BJIEKAaTh HEOOXOAUMYI0 HH(OpPMAIMIO), MPUMEHSATh MaTeMaTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIHMKY;

® Ppa3BUTHE NPEACTABIEHUIN O YACIIE U YUCIIOBBIX CUCTEMAX, OBJIa/ICHUE HAaBbIKaMH YCTHBIX, INCbMEHHBIX BBIUNCICHUI;
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® yYMEHUE IPUMCHATh W3Y4YCHHBIC IIOHATHS, PE3YJIbTaTbl, METOABl PEIICHUSA 3a1a4, INPAKTUYECKOIO0 XapakTepa ¢ MCIOJIb30BaHUEM IIpU
HE00XOAMMOCTH CIIPAaBOYHBIX MaTEpHAIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA.

® pa3BUTHE MPEACTABICHUS 00 anredpanveckux ApoOsiX Kak OO0OOIICHHE MOHSTHS YWUCIOBON NPOOH; pACIIMPEHUE TOHSTHUS YHUCIIa BBEICHUEM
MHOYKECTBAa MPPAIlMOHAIBHBIX YUCEN; PACIIMPEHUs MPECTAaBICHHUS 00 ypaBHEHHSIX M3yYCHHEM KBaJIpaTHBIX YPaBHEHHH M METOJOB UX pEIICHHUS,
CHCTEM YpaBHEHHMH U METOJIOB MX pelleHus; (GopMupoBaHue MOHATHS «(PYHKIHSI» U CIIOCOOOB €€ 3aJjaHus; U3ydeHHue JMHeHHON (yHKuuu, GyHKIun
y=K/X; 3HaKOMCTBO CO CTATUCTUYCCKUMH XaPAKTEPUCTHKAMH, (HOPMUPOBAHIE YMCHHUSI BBIYUCIISATH BEPOSTHOCTH PAaBHOBO3MOKHBIX COOBITHH.

® pa3BUTHUE NPEICTABICHUS O JEHCTBUTENbHBIX YUCIAX KAaK O OECKOHEYHBIX JIECATHUYHBIX APOOSX; pacIIMpEeHHUs MpeAcTaBIeHUs 00 HepaBeHCTBAX
M3yuyeHHEM KBaJIpaTHBIX HEPaBEHCTB U METOOB UX PEIIEHUs, CUCTEM HEPABEHCTB U METOAOB UX pELIeHMs; (pOopMUpOBaHUE MOHATUA «PYHKLIUS» U
CIOCOOOB €€ 3a/JaHusl; M3y4eHHe KBaJpaTHYHOW (YHKIMU; U3ydeHHE apu(METHUECKOW W TEeOMETPHYECKOW NpOTpeccHil, pemieHue 3ajgad Ha
HaXO0XXJICHUE CYMMBbI YJICHOB IIPOTrPECCUH; 3HAKOMCTBO CO CTATUCTUYECKUMHU UCCIIEA0BAHUAMU, (DOPMUPOBAHUE YMEHUS BBIYUCIATH BEPOSTHOCTH.

® IUIAHUPOBAHMUS U OCYILECTBICHUS aITOPUTMHUECKOM 1€ATEIbHOCTH, BHIITIOJHEHUS 3aJaHHbIX U KOHCTPYHPOBAHHS HOBBIX aJIrOPUTMOB;

e pelieHus pa3Ho0Opa3HBIX KJIACCOB 3334 U3 Pa3IMYHBIX Pa3/ieoB Kypca, B TOM YHCIE 33a4, TPeOyIOIINX IMOMCKA ITyTH U CITIOCOOOB PEIICHUS;

® 1CCIIEIOBATENIbCKOM IeATENIbHOCTH, Pa3BUTHS UAEH, IPOBEICHUS SKCIIEPUMEHTOB, 00001IEHNS, TOCTAHOBKU U (POPMYIMPOBAHMS HOBBIX 33/]a4;

® $CHOro, TOYHOIO, I'PAMOTHOIO M3JI0KEHMSI CBOMX MBICIIEH B YCTHOM M INHCBMEHHOM DPEUYM, UCIOJIB30BAaHUS PA3JIMYHBIX S3BIKOB MAaTEMAaTHK
(coBECHOr0, CHUMBOJMYECKOr0, rpaduyeckoro), CBOOOJHOIO Iepexoja C OJHOro s3blka Ha JAPYrod [uis WUIIOCTpPAallMM, HHTEpIpeTaluy,
apryMeHTalluy 1 JI0Ka3aTeNlbCTBa;

® [IPOBEJCHUS JOKA3aTENbHBIX PACCYXKIEHHUH, apryMEHTAllUH, BbIABH)KEHHS THIIOTE3 U UX 00OCHOBAHMS,

® [I0MCKa, CHCTEMaTHU3alluy, aHallu3a U KiIaccupUKaMM MHPOPMAIUK, UCIIOJIb30BaHUS Pa3HOOOPAa3HBIX MH()OPMAIIMOHHBIX MCTOYHHUKOB, BKIIIOYAs
y4eOHYIO U CIIPaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOIOTUH.

CoaepixaHnue nporpaMmbl

7 knace

IloBTOpEeHue 5S4

1. Ipoou u npouenTs 104.

CpaBHeHHE pallMOHANBHBIX 4Mced. ApupMeTHUYecKre NEHCTBUS C palMOHAIbHBIMHU uynciaMu. CTeneHb ¢ HaTypallbHbIM IOKa3aTeneM. [IporeHThI.
HaxoxxneHue mpoieHTa OT BEJTMYMHBI, BEIMYUHBI M0 €€ MpOoleHTy. CTaTUCTHUECKUEe XapaKTepUCTUKH HaOopa JaHHBIX: CpelHee aphu(pMeTHYecKoe,
MearaHa, Haubosblllee 1 HAUMEHbIIee 3HAaUeHUs, pa3Max.

2. [Ipsimast 1 oOpaTHasi MPONOPILHOHAIBHOCTD 114.

3aBUCUMOCTH MeEXIy BenuuunHamu. [IpencraBieHne 3aBUCUMOCTH MeXAYy BenuuyuHamMu B Buae ¢opmyn. IlpomopunonanbHas U 0OpaTHO
IIpONOpLMOHANIbHAS 3aBUCUMOCTH. [Iponopuust. Pemenne TekcTOBBIX 3a7a4 ¢ MOMOIIBIO porniopuuid. [IponopunonansHoe feneHue.

3. Begenne B anreopy 13u4.

12



bykBennble BbIpak€HUS (BBIpaXEHHS C IEPEMEHHbIMHU). 3aKOHbl apUPMETHUYECKUX JCHCTBHI: MEpPEeMECTUTENbHbIN, COYeTaTeIbHBIH,
pacnpenenutenbHblid. [IpeoOpa3oBanre OYKBEHHBIX BBIPRKCHHI Ha OCHOBE CBOWCTB apupMeTHdeckux aeicTBuil. Packpeitue ckobok. [IpuBencuue
MOIOOHBIX CIaraeMbIxX

4. YpaBHeHnus 16u.

Anrebpandeckuii crocod pemnieHus 3ajaad. Y paBHEHUE ¢ OJHOU nepeMeHHON. KopeHb ypaBHeHus. Pemenune ypaBHeHmid. PemieHne TEKCTOBBIX 3aj1ad
anreOpanyeckuM CrIoCoOOM.

5. Koopaunarsel u rpaguxn 144.

Koopaunataas npsimas. M3o0paskeHre yucen TOYKaMH KOOPIUHATHOM MpsiMoi. YrcoBble MpoMexXyTKH. PaccTosiHre MeXly TOUKaMi KOOPAMHATHOM
npsiMoid. JlekapToBbl KOOpAMHATHI HA TWIOCKOCTH. ['paduku. CBolicTBa QpyHKIMIA, X oToOpakeHue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEH,
OTPaXKAIOIUX pealbHbIE MPOIECCHI.

6. CBolicTBA CTeNeHN ¢ HATYPAJbHBIM NOKa3aTeaem 114.

CBoiicTBa CTENEHU C HATypalIbHBIM IOKa3zaTesneM. PemeHre KOMOMHATOPHBIX 33/1a4 nepebopoM BapuaHToB. KOMOMHATOpHOE MPABUIO YMHOKEHHSL.
[lepectanoBku u dakTopua.

7. MHoOro4ieHbl 224.

Opnounensl u MHoOrousjeHbl. CteneHb MHorowieHa. ClOXeHue, BbIUMTAHHE, YMHOXEHHUE MHOTOWICHOB. POpMYsbl COKPALIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBI U KBaJ[paT pa3HOCTU. Perienne TeKCTOBBIX 3a7a4 aJireOpandeckium CriocoOoM.

8. Pazno:xeHne MHOTO4JICHOB HA MHOXKHUTENH 214.

BriHecenue 0011ero MHOXKUTENS 32 CKOOKU. Pa3ioxeHre MHOrOWwIEHOB Ha MHOXKUTeNU. Dopmyra pa3HOCTH KBaapaToB. @OpMyIbl pa3HOCTH U CYyMMbI
KyOoB. PelieHne TeKCTOBBIX 3a/1a4 anredpanyeckium CrocoooMm.

9. YacToTa ¥ BepOSITHOCTH 84.

[Tonatue o cimy4yailHOM ombITe M CiydallHOM coObITHHM. YacToTa ciaydaiiHOro coObITHsl. CTaTUCTMYECKMM MOJIXOA K IMOHSATHUIO BEPOSTHOCTH.
BeposTHOCTH POTHUBOIOIOKHBIX COOBITHH.

10. IToBTOpEeHune 94.

8 kirace

1. IToBTOpenue 9 yacos

2. Anredpanyeckue apoodu - 23 yacos.

KoncrpynpoBate anrebpanueckue BblpaskeHus. HaxonuTe o0nacTh ompeaeneHus: aiaredpanyeckoil ApoOu; BBHIMOIHITH YKCIOBBIE MOJCTAaHOBKU U
BBIUUCIIATH 3HAUEHHUE JIPOOH, B TOM YHUCIIE C TIOMOLIbIO KalbKyiaTopa. @opMynupoBaTh OCHOBHOE CBOMCTBO ajireOpandeckoi ApoOu U MPUMEHATH €ro
Ui ipeoOpazoBaHus 1poOeil. BeimonHaTe neiicTBus ¢ anreOpanueckuMu ApoOsMu. [IpuMeHsTh mpeoOpa3oBaHUs BbIpAXEHHUMN AJI pelieHus 3aaad
Beipaxxate nepemeHHble U3 Gopmyn ((HPU3HYECKHX, T€OMETPHUUECKUX, OMUCHIBAIOIINX OBITOBBIE CHUTyaluu). IIpoBoauTh MccieqoBaHuUs, BBIABIATH
3aKOHOMEpHOCTH. DOpMYIUpPOBATH OINpEAENEHUE CTENeHU C LenbIM MokazaTeneM. dopMmynnpoBaTh, 3alHUChIBaTh B CHMBOJHYECKOH Qopme U
WUTIOCTPUPOBATh MPUMEPAMU CBONCTBA CTEMEHM C IEJbIM IOKa3aTeleM IPUMEHSTh CBOMCTBA CTENEHM Uil NpeoOpa3oBaHUS BBIPAKEHUNA U
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BbluKcieHui. Mcnonp30BaTh 3aUCh YMCENl B CTAHJIAPTHOM BHJE AJISL BBIPAXKEHHUS Pa3MEPOB OOBEKTOB, JJIUTEIBHOCTH MPOLIECCOB B OKPYXKAIOIIEM
MHpC. CpaBHI/IBaTB YHucCiia 1 BCJIINYNHBI, 3allMCAHHBIC C MCIIOJIb30BAaHUECM CTCIICHU 10. BEBITOIHATE BBIYUCIIEHUS C pCaJIbHBIMH JaHHBIMH. Brimoaaars
NPUKUAKY U OLIEHKY Pe3yJbTaToB BblUMCIeHHH. PemaTs ypaBHeHHS ¢ JpOOHBIMU KOA(PUIIMEHTaMU, pelIaTh TEKCTOBbIE 33/ayd alreOpandyecKum
METOJIOM.

3. KBagpaTHblie KOpHH - 18 yacos.

q)OpMy.HI/IpOBaTb OMMpCACIICHHA KBAAPAaTHOTI'O KOPHA U3 YHCJIA. HpI/IMeHSITb rpa(bmc (1)YHKI_[I/II/I y= X2 JJ11 HaXOXKIACHU S KOpHCfI KBaApPaTHBIX ypaBHeHHﬁ,
HMICTIONB3Ys IPH HEOOXOAMMOCTH KalbKyIATOp; IPOBOIMTH OIEHKY KBAaAPaTHBIX KopHeil. CTpouTs rpaduk QyHKIMH y= v/X ,MccienoBaTh mo rpadhuky
e€ cpoiicTBa. Jloka3piBaTh CBOMCTBA apu(METHUECKUX KBAJAPATHBIX KOPHEW; MPUMEHATh UX K MpeoOpa3oBaHUIO BbIpaKEHUH. BbIUKCIATH 3HAYCHU S
BI)Ipa)KeHI/If/'I, COACPpIKAIINX KBAAPATHBIC KOPHHU; BBIIIOJHATHL 3HAKOBO-CUMBOJIMYCCKUC Ilel\/JICTBI/IH C HCIIOJIL30BaHHEM O0O3HAYEHHUI KBaApaTHOro H

KybHuueckoro KopHsa: va , Va. HccienoBath ypaBHeHHE BHIA x? = a. HaxouTh TOUHBIC U npuOIMKEHHBIE 3HAUEHUS! KBAJIPATHBIX U KyOMUYECKUX
KopHedt npu a > 0. dopMmynupoBaTh OIpEJC/IEHUE KOPHS TpPeThe CTENeHM; HAaXOAWTh; 3HAYEHUs KyOMUYECKMX KOpHEH, Ipu HeoO0XOAUMOCTH
UCIOJIB3YS, KAIbKYJIATOP.

4. KBagpaTHble ypaBHeHHUs — 23 4acoB.

Pacnio3HaBaTh KBajgpaTHBIE ypaBHEHHWs, KiaccuuuupoBaTh HX. BeBoauTh (opMyny KOpHEW KBagpaTHOTO ypaBHeHHsA. Pemarh KBaapaTHBIC
YPaBHEHUs — MOJHbIE U HenoJHble. [IpoBoauTh NpocTelinue ucciieJoBaHus KBaApaTHEIX ypaBHEHUN. Pemars ypaBHeHHs, CBOAAIINECS KBAAPATHBIM,
nyTéM npeoOpa3oBaHMil, a TakKe C MOMOIIbIO 3aMeHbl nepeMeHHoW. Halmrogarh M aHalM3MpoBaTh CBA3b MEXAY KOPHIMH U KOX(p(UIMEHTaMU
KBaJpaTHOro ypaBHeHUs. dopMmynupoBaTh M JOKa3biBaTh TeopeMy Buera, a Takxke oOpaTHas TeopeMa, IPUMEHSTb 3TH TEOPEMBI Ul peIICHUsS
pa3HoOoOpa3HbIX 3aj1ad. Pemiath TEKCTOBBIE 3a/laydl alreOpandeckuM CIocoOOM; MEPEXOAUT OT CIOBECHON (OPMYNIHMPOBKM YCIOBUS 3aJaud K
anreOpandecko MoJenu NyTEM COCTaBICHHS YpPaBHEHMs; pellaTh COCTAaBICHHOE YpPaBHEHHUE, HMHTEPIPETHPOBaTh pe3yabTaT. Pacrmo3HaBaTh
KBa/IpaTHBIN TPEXUWIEH, BBISICHATH BO3MOXHOCTb Pa3JIOKEHUSI Ha MHOXHUTEINH, IPEJICTABIATh KBaIpaTHbIN TPEXWIEH B BUJ€ MPOU3BEIECHUS JTMHEHHBIX
MHOXkUTeNeH. [IpuMeHsTh pa3nuyHble MPUEMbI CAMOKOHTPOJIS IIPU BBIITOJHEHUH IpeoOpa3oBanuil. [IpoBoIuTh Hccne0BaHUS KBAAPATHBIX YPaBHEHU I
¢ OyKBEHHBIMH KO3 (PHUIIMEHTaMU, BBIABIIATH 3aKOHOMEPHOCTH

S. Cucrembl ypaBHeHui — 26 4acos.

Omnpenenstb, SABIASETCS JU Tapa YHCENl PEUICHHUEM YpaBHEHUS C JBYMsSI NEPEMEHHBIMHU; NPUBOAUTH IMPHUMEPHI PELIEHUN YpPaBHEHMH C JBYyMS
nepeMeHHbIMH. PemaTh 3a1auu, anreOpanyeckoi MOAEIbI0 KOTOPBIX ABISETCS YpaBHEHHUE C JIBYMs MIEPEMEHHBIMH; HAXOAUTh LIEJbIE paJleHUs MyTEM
nepebopa. Pacro3HaBaTh JMHEHHBIE ypaBHEHHS C JIBYMs NEPEMEHHBIMHU; CTPOUTH MpsIMble — IpadUKu JMHEWHBIX YpaBHEHHM; W3BIEKaTh U3
ypaBHEHUsI BUJa y=Kkx+| nHpOpMaImio o mojaokeHn: npsMol B KOOPAMHATHOW TUIOCKOCTH. Pacno3HaBaTh mapauiebHbIe H EPECEKAIOINECs MPSIMbIe
[0 UX ypaBHEHHSIM; KOHCTPYUPOBATh YpaBHEHMsI MPSAMBIX, HapauiedbHbIX JTaHHOW mpsiMol. Mcronp30BaTh NpUEMBI CaMOKOHTPOJIS MIPHU MOCTPOSHUH
rpaMKOB JIMHEHHBIX ypaBHEHH. Pemate cucTeMsl IByX JMHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH; HCIIOJIB30BaTh Tpaduyeckue npeacTaBiieH Ust
JUIsL MCCIIEOBAaHUSl CUCTEM JIMHEWHBIX YPAaBHEHWW; pEIIaTh IPOCTEUINNE CUCTEMBI, B KOTOPBIX OJHO M3 YPaBHEHHMI HE SBISAETCA JIMHEHHBIN.
[TpumensaThs anrebpanyeckuil anmapar Ui pelIeHus 3a/a4 Ha KOOPAMHATHOM IJIOCKOCTH, pelllaTh TEKCTOBBIE 33Jjaud ajareOpandyeckuM CIiocoooM;
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MEePEXOUTh OT CIIOBECHOH (OPMYIMPOBKH YCIOBHS 3aJaud K alreOpandeckoil MOJETH ITyTEM COCTaBJICHHsS CHUCTEMbl YpaBHEHHWH; peliaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUI; UHTEPIIPETUPOBATH PE3YbTaT.

6. ®ynkuuu - 17 yacos.

Bbruucrnsate 3nauenue GyHKIMA, 3aJaHHBIX GOpMYyIIaMu (TIPH HEOOXOAMMOCTH MCIIONIBb30BaTh KAJBKYIISATOP); COCTABIATH TAOIUIBI 3HAYCHUH (PYHKITUH.
Crpouth 1o Toukam rpaduku QpyHkiuid. OnuceiBaTh CBOMCTBAa (DYHKIIMM HAa OCHOBE €€ IpauyecKOro IMpeAcTaBiIeHHUS. MoJeIupoBaTh peaabHbIC
3aBucuMOCTH (hopmynamu u rpadukamu. Yurtath rpaduKu peanbHBIX 3aBUCHMOCTEH. Mcmonb30BaTh (DYHKIIMOHAIBHYIO CHUMBOJIMKY JUIS 3alUCH
pPa3sHOO0Opa3HBIX (aKTOB, CBSA3aHHBIX C paccMaTpUBacMbIMK (DYHKITUSMHU, 00OTaIass OTBIT BHITIOJHEHHS 3HAKOBO-CUMBOJIMYECKHUX ACHCTBUNA. CTPOUTH
pequHe KOHCTPYKIII/H/I C UCITIOJIb30BAHHUECM q)YHKHHOHaJH)HOI\/JI TepMI/IHOJIOFI/II/I. I/ICHOJIB3OBaTB KOMHI)IOTepHI)Ie HpOFpaMMI)I IJIA 110- CTpOeHI/Iﬂ Fpa(i)I/IKOB
GbyHKIUH, 1715 Mcce10BaHus MOJI0KEHUH Ha KOOPAMHATHOW MJIOCKOCTH TpaguKoB (GYHKIIMI B 3aBUCUMOCTH OT 3HaUCHUHN KO3 PHUIIMEHTOB, BXO IS X
B opmyny. PacrioznaBath BBl H3ydaeMbIX (YHKITMH. [loKa3bBaTh CXEMATHYECKH PACIIONIOKEHNE HA KOOPIUHATHOHN TUIOCKOCTH TPauKOB (yHKITHIA

K o o
BUJA V=KX, y=kx + b, y = — B 3aBHCHMOCTH OT 3HAYCHHH Kod(duimeHToB, BXoAsAmUX B Gopmynbl. CTpouth rpa@uku u3ydaembix (GyHKIIHIA;

ONMCBIBATH UX CBOMCTBA.

7. BeposiTHOCTDH M cTaTuCTHKA - 10 yacoB.

XapakTepu3oBaTh YUCIIOBBIE PAAbl C MOMOIIBIO PAa3IMYHBIX cpeqHUX. HaxoauTh BEpOSTHOCTU COOBITUN IPU PAaBHOBO3MOXHBIX MCXOJAAX; PElIaTh

3aJ]aud Ha BbIYUCIIEHHE BEPOSATHOCTEH ¢ MpUMEHEHneM KOMOMHAaTOpHKU. HaxoauTh reoMeTprudyeckue BEpOsITHOCTH.

8. [loBTOpeHue — 14 yaca.

KitoueBblie Tembl Kypca «AnreOpay» - 8 kiacc. AnreOpanyeckue ApoOu, KBaJpaTHble ypaBHEHUS, CUCTEMbl YpaBHEHUH, (YHKIIUH.

9 knacc

1. IToBTOpenne kypca 8 kiiacca 4 4

2. HepaBencrBa 23 u.

JlelicTBUTEIbHBIE YNCIIa KaK OECKOHEUHBIE AeCATUYHBIE ApoOu. UncaoBble HEpaBEHCTBA U UX CBOWCTBA. [l0Ka3aTenbCTBO YUCIOBBIX U aJIre0OpanyecKux

HepaBeHCTB. JIMHeHbIe HEpaBEHCTBA C OJHON NEPEMEHHOM U UX cucTeMbl. TOYHOCTh MPUOIMKEHUS, OTHOCUTEIbHAS TOYHOCTb.

OcHOBHas 1leb — I03HAKOMUTh YYaIIMXCSl CO CBOMCTBAMH YHCIIOBBIX HEPaBEHCTB M UX NMPUMEHEHHMEM K pEIIeHHIO 3a]ad (CpaBHEHUE U OLEHKa

3HAYEHUH BBIPAXKEHUH, 10Ka3aTEIbCTBO HEPABEHCTB U Jp.); BEIpabOTaTh YMEHHUE pelaTh JMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI.

M3yuenue Tembl HAUMHAETCS ¢ 000OIICHNS U CUCTEMAaTU3aluH 3HAHUH O IHCTBUTEIbHBIX YHCIIAX, TIOBTOPEHUS U3BECTHBIX YUALTUMCS TEPMUHOB:

HaTypaJibHbIE, LIEJIble, palUOHAIbHBIC, JACHCTBUTEIBHBIE YUCIA — M PACCMOTPEHMS OTHOIIEHHMH MEXIy COOTBETCTBYIOIIMMH YHUCIOBBIMU

MHOXecTBaMH. Ilpu sToM OeckoHeuHast JAecATHYHAs IpoOb HE SBIAETCS HCXOAHBIM TOHSATHEM JUIS OIpEeNIeHUs] JeHCTBUTENBHOIO YHUCIa, a

paccMaTpuBaeTCs KaK €ro «yHHBEpCaIbHOE UMs». Bompoc 0 meproandecKux u HeTEPUOANIECKUX APOOSX MOKET ObITh OTHECEH K HE0Os3aTeIh HOMY

Matepuany. CBOHCTBA YHCIOBBIX HEPABEHCTB MILTIOCTPUPYIOTCS TEOMETPUUECKH U MOATBEPHKAAIOTCS YUUCIOBBIMY NpuMepaMu. PaccmoTpenue Borpoca

O PpELICHHWH JIMHEWHBIX HEPaBEHCTB C OJHOM IIEPEMEHHOM COIIPOBOXKIAETCS BBEACHUEM IIOHATHM pPABHOCWIBHBIX YpPAaBHEHUN W HEPABEHCTB,

(bopMyIHMpyIOTCS CBOWCTBA PaBHOCHIJIBHOCTU ypaBHEHHMH M HepaBeHCTB. [IpHoOpeTeHHbIe yyalluMUCS YMEHHS MOJY4aloT pa3BUTHE NPU PELICHUU

CUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PaccmaTpuBaeTcss Takke BONPOC O JIOKA3aTeNIbCTBE HEPABEHCTB. YUalIUECs 3HAKOMATCS C
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HEKOTOPBIMH TIPHEMaMH J0Ka3aTeJIbCTBA HEPABEHCTB; CUCTEMA YIPAXHEHUN COJAEPKUT 3HAYUTEIBHOE YMCIO 33/laHUi Ha NPUMEHEHHUE ammapara
HEPaBEHCTB.

3. Kagparuunas pynkuus 23 4.

@Oynkius u ee rpapuk. CBoiicTBa KBaIpaTUYHOW (YHKLIMHU: BO3pacTaHHMEe M YyOBIBaHWE, COXpaHCHHME 3HAKa Ha MPOMEXKYTKE, HamOOJblIee
(HanMeHblIee) 3HaueHue. Penienne HepaBeHCTB BTOPOIl CTENEHU C OHON IePEMEHHOM.

OcHoBHasl 11e1b — IMO3HAKOMUTH YYAIIMXCS ¢ KBaApaTUUYHOW (DYHKIMEW Kak ¢ MaTeMaTHYeCKOW MOJEINbIO, OMMCHIBAIOIIEH MHOTHE 3aBHCHMOCTH
MEXIy pealbHbIMU BEIMYMHAMH; HAYUUTh CTPOUTH TpaduK KBaJpaTUUHOM (PYHKUMH U 4UTaTh MO rpaduky ee cBOWCTBa; cHOpMUPOBATH YMEHHE
HCIO0JIb30BaTh I'pauyecKue NpeACcTaBIECHUs JJIs PELICHHS KBaJpaTHBIX HEPABEHCTB.

Oco0eHHOCTh MPHUHATOrO MOAXO0J]Ia 3aKJII0YaeTCsl B TOM, YTO M3YYEHHE TEeMbl HaYMHAETCA C OOIIEro 3HaKOMCTBa ¢ (DYHKIUEH; paccMaTpUBAIOTCS
rOTOBBIE TpaQUKH KBAAPATUYHBIX (DYHKIMA M aHATU3UPYIOTCS MX OCOOCHHOCTH (HAIWYHE OCH CHMMETPHH, BEPIIMHBI, HANpPaBJICHHUE BETBEH,
PacrojoKEeHUE MO OTHOIICHHIO K OCH X), IPU 3TOM aKTUBU3HUPYIOTCS OO0IIME CBeAeHHS O (DYHKIMSX, U3BECTHBIC ydalluMcs M3 Kypca 8 Kiacca;
ydamuecsi ydarcs CTpOUTh Mapaloiry Mo TOYKaM C OMOpoi Ha ee cummeTpuio. [lanee ciemyer Oosiee AeTaqbHOE U3YyUYEHHUE CBOMCTB KBaJIpaTHUYHOU
GbyHKIIMM, 0COOCHHOCTEH ee rpaduka MU IPUEMOB €ro MOCTPOCHHUA. B CBS3W € 3THM MOMKET paccMaTpUBaTbCA MEPEHOC BIOJIb OCEH KOOPAHWHAT
MPOU3BOJILHBIX TPauKOB. L[eHTpaIIbHBIM MOMEHTOM TEMBI SIBIISIETCS JIOKA3aTELCTBO TOTO, YTO IpaduK 000N KBagpaTHIHOW (QPYHKIIUH MOXKET OBITh
MOJIy4€H C MOMOUIbIO CIBUTOB BJIOJIb KOOPAMHATHBIX oceil mapabonbl . Temepr ydwaimuecs no kodd@uiMeHTaM KBaJpaTHOTO TPEeX4sieHa MOTYT
MIpPeICTaBUTh OOIIMI Bl COOTBETCTBYIOIIEH Napaboibl ¥ BEIUUCIUTH KOOPIAUHATHI €€ BEPUINHBI.

B cucteme ynpaxHeHUIl 3HaUUTEILHOE MECTO JJOJDKHO OTBOJIUTHCS 3a/1a4aM MPHUKIAJHOIO XapaKTepa, KOTOphIE PEelatoTcs C ONOpoi Ha rpadudecKkue
Mpe/ICTaBICHMs. 3aBepILIaeTCsl 3Ta TeMa PACCMOTPEHHEM KBaJpaTHBIX HEPAaBEHCTB, NPHUEM pEIIEHUs KOTOPBIX OCHOBAaH HAa YMEHHHM OIpPENENSTh
MPOMEXYTKH, T1ie TpaduK (PYHKIIUU PacIONOKeH BhIlIe (HIKE) ocu abciucc.

4. YpaBHeHus U cucTeMbl ypaBHeHuii 30 4.

ParmonanbHble BelpakeHus. JlonmycTuMble 3Ha4eHNs IEPEMEHHBIX, BXOASIIUX B anreOpanyeckue BoIpaxeHus. ToXAECTBO, 10Ka3aTeIbCTBO TOXK/IECTB.
Pemenue nenbix U ApoOHBIX ypaBHEHUIl ¢ O/1HOM nepemMeHHOM. [Ipumepbl perieHHs HENMHEWHBIX CUCTEM YpPaBHEHUH C JBYMs NEPEMEHHBIMHU.
Pemenue TekcToBbIX 3a1au. [ paduyeckas uHTEpHpeTalnys pelieHns ypaBHEHUH U CUCTEM YpaBHEHUH.

OcHoOBHasl 11eJIb — CUCTEMAaTU3UPOBATh CBEJICHUS O PAllMOHAIBHBIX BBIPAKEHUSIX U YPaBHEHUSAX; TO3HAKOMHUTH yUalllUXCsl ¢ HE-KOTOPBIMU IIpHEMaMHU
pelleHns] ypaBHEHUH BBICHIMX CTENEHEW, OOY4YHUTh PEIICHUI0 JAPOOHBIX ypaBHEHHH, pa3BUTh YMEHHE pEIIaTh CUCTEMbl HEJIMHEWHBIX YpaBHEHHH C
IBYMsI TIEPEMEHHBIMH, a TAaK)K€ TEKCTOBBIE 33/a4H; MO3HAKOMUTH C MPHUMEHEHHEM TpaUKOB JJIsl UCCIEIOBAHUS M PELIEHUS CUCTEM YpaBHEHHH C
JBYMSI IEPEMEHHBIMHU ¥ YPAaBHEHH C OJHOW ITEPEMEHHOM.

B naHHO# TemMe cucTeMaTU3UPYIOTCs, 0000MIAIOTCS M Pa3BUBAIOTCS TEOPETHUECKHUE MPEICTABICHUS U IPAKTUUYECKUE YMEHUS y4yallluXcs, CBA3aHHBIE C
paloOHaIbHBIMU BBIPAKEHUSIMU, ypaBHEHUSIMHU, CHCTEMaMU YpaBHEHUH. YTOYHSETCS M3BECTHOE M3 Kypca 7 Kiacca MOHSATHE TOXKJIECTBEHHOIO
paBeHCTBA JBYX PAallMOHAIBHBIX BBIPAXKEHUH; €ro COJepKaHWE PACKPBIBAETCS C ABYX MO3MLMH — ajredpanydeckoil u QpyHKUMOHAIbHOH. BBomuTCA
MOHSTHE TOXJIECTBA, 00CYKIAI0TCS MPUEMBI JOKA3aTENbCTBA TOXKIECTB. 3HAUUTEILHOE MECTO B TEME OTBOJUTCS PELICHHUIO PalliOHAIbHBIX YPaBHEHUI
c oxHoOll mepeMeHHON. CHCTEMATH3UPYIOTCA M YIIyOJISIOTCS 3HAHMS y4YaIlMXCsl O LIEJbIX YpaBHEHMSX, OCHOBHOE BHMMAHHUE YEISIETCS PEIICHUIO
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YPaBHEHHUH TPETbEU U YETBEPTOM CTENEHM YXKE 3HAKOMBIMM YYallUMCS IPUEMAMK — Pa3JI0’KEHUEM Ha MHOKUTENIH U BBEICHUEM HOBOW IIEPEMEHHOM.
3/ech K€ ydaluecs BIIEPBbIE BCTPEUAIOTCS C PELIEHUEM YPAaBHEHMM, COJAEpIKaIlMX MEpEMEHHYI0 B 3HaMeHaTene apoOu. IIpomomkaercs pemieHue
CHCTEM ypaBHEHHI, B TOM YHCII€ PACCMaTPUBAIOTCS CUCTEMBI, B KOTOPBIX OJJHO YpaBHEHHE IIEPBOM, a Ipyroe — BTOPOH CTENEHH, U IpUMeEpkl bosee
CIIO)KHBIX CHUCTEM. B 3akiroueHue nmpoBOIuTCs rpaduueckoe UCCie0BaHUE YPaBHEHHUN ¢ OJJHOM nepeMeHHoi. Boobmie rpaduueckas nHTepnpeTanus
anreOpandeckux BhIPAKEHUH, yPABHEHUI U CUCTEM JIOJIKHA HIMPOKO UCIIOJIb30BaThCS IIPU U3JI0KEHNN MaTepuaia Bceil TEMBI.

5. Apu¢pmernyeckasi u reoMeTpuYecKas nporpeccuu 21 4.

Apudmernueckas U reomerpuyeckas nporpeccur. GopMynbl nN-ro wieHa M CyMMbl II YJICHOB apU(PMETHYECKOM M IreoMeTpU4ecKOil MporpeccHi.
[IpocTble U CIIOXKHBIE IPOLEHTHI.

OcHOBHasi 1lelb — PACIIMPUTh MPEICTABICHHUS YYallMXCSl O YHCIOBBIX IOCIEI0BATEIbHOCTIX; W3YYUTh CBOHCTBA apU(PMETHUYECKOH U
r€OMETPUYECKON ITPOTrPECCUM; PA3BUTh YMEHHUE PEIIATh 3aa4X Ha IIPOLEHTHI.

B nanHo# TeMe BBOIATCS HEOOXOIUMBIE TEPMUHBI M CUMBOJIMKA, B PE3yJIbTAaTe YEro CO3/1aeTCsl CoAepKaTeNbHas OCHOBA /ISl OCO3HAHHOI'O U3YUYCHMS
YHCJIOBBIX IOCIJIEOBATEILHOCTEN, KOTOPhIE HEOJHOKPATHO BCTPEYAIMCh B NPEIBIIYIIMX TeMaX Kypca. XapaKTepHOU ee OCOOEHHOCTHIO JOJKHBI
ABJIATBCS. IIMPOTAa U Pa3zHOOOpaszue NMPaKTHUECKUX HIUTIOCTpAalMi, aKIEHT Ha CBs3b HM3y4aeMOro Marepuaiga ¢ OKpYXKawoluM MupoMm. Beenenue
MOHATUI apu(PMETUIECKON W TeOMETPUYECKON MPOTPECcCHd CIIEAYET OCYIIECTBIATH Ha OCHOBE PACCMOTPEHHS NMPUMEPOB M3 peajbHOHM >ku3Hu. Ha
KOHKPETHBIX IMPUMEPAaX BBOJATCA HOHATHS IMPOCTBIX M CIOXHBIX IPOLIEHTOB, KOTOpPbIE MO3BOJSIOT PAacCMOTPETh OOJBIIOE YUCIO IMPAKTHKO-
OPHUEHTHPOBAHHBIX 33/1a4.

6. CtarucTuyeckue ucciaegopanus. Komomnaropuka 12 .

I'enepanbHas COBOKYIMHOCTh M BbIOOpKa. PamkupoBanue paHHbiX. [lonuron wacror. MHTepBanbHblil psa. ['mcrorpamma. Beibopounas nucnepcus,
cpeaHee KBajpaTHyHoe oTKJIoHeHHe. KomOuHaTtopHble 3agaun. [lepecTaHOBKH, pa3MeIIeHus, COUeTaHMUs.

OcHoBHasl 11e€7b — CPOPMHUPOBATH MPEJCTABIECHNUE O CTATUCTUYECKUX UCCIIEI0BAaHUAX, 00paOOTKE JaHHBIX U MHTEPIPETAI[MH PE3YJIbTAaTOB.

B nanHOl Teme mpezicTaBieH 3aBepLIAIONIUIl (parMeHT BEpPOATHOCTHO- CTATHCTUYECKON JMHUU Kypca. B Hell paccMaTpuBaroTCs JOCTYIHBIE
YYaIIUMCSl TPUMEPHl KOMIUIEKCHBIX CTAaTUCTUYECKHUX HCCIENOBAHUM, B KOTOPBIX HCIOJIB3YIOTCS IIOJYYEHHBIE paHEe 3HAHUSA O CIIy4YalHbBIX
HKCHEPUMEHTaX, Croco0ax MpeJCTaBICHHs JAHHBIX U CTAaTUCTHUYECKUX XapaKTepUCTHKaxX. B Xone omucaHus HccieqOBaHUN BBOJSATCS HEKOTOPHIE
HOBBIE CTAaTHMCTUYECKHE MOHATHUS, OTpaKarolue creunduKy AaHHOTro ucciefoBaHus. OHU MO3BOJSIOT MOHATh KaK LIEHTPAJbHbIE TEHACHLUU psija
JaHHBIX, TaK M Mepy Bapualuu. BxiroueHHe MaHHOrO MarepHuaja HalpaBlIeHO IIpeXAe BCero Ha (GOpPMHpPOBAHHWE YMEHHHM IOHMMATh U
MHTEPIPETUPOBATh CTATUCTUYECKHE PE3YNbTaThl, MPEACTaBIsEMbIe B cpeAcTBax MaccoBod mHpopmanuu. [Ipenmonaraerca He cToinbko (hopmaabHOE
3ay4MBaHHE HOBBIX TEPMHUHOB, CKOJBKO IEPBOHAYaIbHOE 3HAKOMCTBO C MOHSATUHHBIM ammapaTroM 3TOM 00JacTH 3HaHUI, HEOOXOIMMOM KaKIoMy
COBPEMEHHOMY YEJIOBEKY.

7. IloBTOpeHue 24 .
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