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IInanupyemblie pe3yJibTaThl H3y4YeHHUS
y4eOHoOro npeamera ajaredpsl B 9 kiacce

[IporpaMmma  obecneuuBaeT  JOCTUXKEHHE  CIEAYIOLIUMX  PE3YIbTaTOB  OCBOEHUS
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHMUs:

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTo Kypca «Anredpa» XapakTepu-
3YIOTCSL:

1) naTpuoTHYECKOE BOCIIUTAHNE:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY M HACTOSALIEMY POCCUMCKON MAaTeMAaTUKHU, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSM POCCHIUCKHX MATEMATUKOB U POCCUMCKON MaT€MAaTUYECKOW IIKOJIBI,
K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HAayKaX U MPUKIATHBIX cepax;

2) rpa:KIaHCKOe U TYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH Ipa)kIaHWHA U pealln3allii ero Mnpas, IpeacTaB-
JICHHEM O MaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MpoIie-
Iyp Tpa)XIaHCKOTro O0IIecTBa (HalpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHHUIO dTHYE-
CKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKH, OCO3HAHUEM BaXK-
HOCTH MOPaJIbHO-3TUYECKHUX IPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) TPy/10BO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YaCTHE B PEIICHUU NPAKTUYECKUX 3aJad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)XHOCTHM MAaTE€MaTU4YeCKOro oOpa3oBaHMs Ha IMPOTSKEHUU Bcel
KHU3HHU JUIsl YCHEIIHOW Mpo(ecCHOHATBHONW NEesTeIbHOCTH M pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOEHHEM MHAMBHUAYAIbHON TPaeKTOPUU 0Opa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHATILHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTEMAaTHUYECKUX OOBEK-
TOB, 3a/1a4, PEIICHUH, pacCyX JACHUIH, YMEHHUIO BUIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYC-
CTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHEHTAaIel B JIeSATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4yHbBIX HpeICTaBiIeHUN 00 oc-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U O0IIEeCTBa, TOHUMAaHUEM MaTeMaThye-
CKOM HAayKH Kak c(epbl YeJIOBEUECKON NEesATETbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUUMOCTH IS pas-
BUTHS LMBUJIN3AIUHU, OBJIAJICHUEM S3bIKOM MaT€MaTHKU U MaTeMaTHUYECKON KyIbTypoul Kak cpen-
CTBOM NO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMHI HABBIKAMHU UCCIEA0BATENIbCKON 1€ATENbHOCTH;

6) puzuueckoe BocnuTaHue, (OPMUPOBAHHME KYJIbTYPbI 310POBbSl M MOLHOHAIBLHOIO
Osaromosty4ms:

TOTOBHOCTBIO IIPUMEHATh MAaT€MaTHYEeCKHe 3HAHUS B MHTEpECax CBOETO 3/I0POBbS, BEJECHUS
3JI0pOBOT0 00pa3a *HU3HH (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, pe-
ryjisipHas pu3nyecKas akTUBHOCTb), C(OOPMHPOBAHHOCTHIO HaBbIKa peQIieKCUH, MPU3HAHUEM CBOE-
ro MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYECKOE BOCIIUTAHME:

OpHUEHTAIlNeH Ha MPUMEHEHNE MAaTeMAaTUYeCKUX 3HAHUU Ui pelIeHHs 3ahad B 00JacTd Co-
XPAaHHOCTH OKPYKaroUIed Cpeabl, IJIAaHUPOBAHUS IMOCTYNKOB U OLEHKHM MX BO3MOJKHBIX MOCIE[-
CTBH AJISl OKPYXKAIOLIEH cpeibl, 0OCO3HAHUEM III00aJIHHOIO XapaKTepa SKOJIOTHUYECKUX MpodieM u
MyTeW UX PEUICHUS;

8) amanTanus K H3MeHAIOUMMCS YCJIOBHSAM COIMAIBLHOI M MPUPOIHON Cpeabl:



TOTOBHOCTBIO K JCHCTBHUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YUCIE YMEHUE YUUTHCS Y APYTUX JIIO-
neil, mpuoOpeTaTh B COBMECTHOM JEsTeIbHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OIbITa
APYTHX;

He00X0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uncie (GOpMyIUpOBaTh UACH, O-
HSTHS, TUTIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YUCIIC pPaHEe HEM3BECTHBIX, OCO3HABATH JIC(UIIH-
Thl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEMH, IIIAaHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOIINNA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELIeHUsI U IeUCTBUS, HOopMy-
JUPOBATH U OLIEHUBATh PUCKH U TIOCTEACTBUS, (DOPMUPOBATDH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/1bHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue aeiicTBus:

BBISIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIY MOHATUSAMH, POPMYINPOBATH ONPEICIICHUS TIOHATHH, YCTaHABINBAThH
CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKALMKU, OCHOBAHMS AJi 00OOILIEHHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMpPOBATh M NPeoOpa30OBbIBATH CYXKICHMS: YTBEpIUTEIbHBbIC U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEpPHOCTH, B3aMMOCBS3M M INPOTHUBOpedns B (akrax,
JTAaHHBIX, HAOIIOACHUSX U YTBEPKJICHUSX, peJiaraTb KpUTEPUH J1JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U HHAYKTUBHBIX YMO3a-
KJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEP)KIEHUH (IpsiMble U OT MPOTHUBHOTO),
IIPOBOJIUTH CAMOCTOSITENIEHO HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX (PAKTOB, BBICTPAUBATh
apryMeHTaluI0, PUBOJINUTH NMPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIE-
HUS;

BBIOMpATh CIIOCO0 pelieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJBKO BapUAHTOB PELLIEHUS,
BbIOMpATh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckue 1eiCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK HMCCIEI0BATENbCKUNA MHCTPYMEHT MO3HaHUS, (OpMYIHpPOBATH
BONPOCHI, (PUKCUPYIOIIHE NPOTHBOpEUHE, NMPoOIeMy, CAMOCTOSATENBHO YCTAaHABINBATH UCKOMOE U
JaHHOe, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MMO3UIIHIO, MHEHHE;

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXHBIA IKCIEPUMEHT, HEOOb-
I0€ MCCIIEJIOBAHUE 10 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, 3aBUCHUMOCTEN
00BEKTOB MEXTy CO0Oii;

CaMOCTOSITENIbHO (hOPMYITUPOBaTh 0OOOILIEHNS W BBIBOJBI 10 pe3ylbTaTaM MpPOBEIEHHOIO
HaOJII0/IeHUs, UCCIIEeI0OBaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IeHMI;

MIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATH MPEAIOIIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTH MH(GOpPMAIMM, JAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4H;

BbIOMpPATh, AHAIM3HPOBATH, CHUCTEMATU3UPOBATH M WHTEPIPETHUPOBATH HHPOPMALIUIO
pa3IUYHbIX BUIOB U (POPM IPEICTABICHNUS;



BbIOMpaTh (hopMy mnpenacTaBieHUs MHGOPMALMU U WUIIOCTPUPOBATh peEIIaeMble 3aJadu
cXeMaMH, AMarpaMMaMu, HHOHU rpadukoil 1 uX KOMOMHAIMSIMU;

OLIEHUBAaTh HAJEKHOCTh MH(POPMALUU IO KPUTEPHUSIM, IPEUIOKEHHBIM YUUTEIEM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPUHUMATh ¥ (OPMYIHPOBATH CYXXACHUS B COOTBETCTBHU C YCIOBHSAMH M IIEISIMH
o0IIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXaTh CBOK TOYKY 3pPEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTax, IaBaTh MOSICHEHUS 110 X0y PEUICHUS 3a]]aui, KOMMEHTHPOBATh MOJIyYEeHHBIN pe3yabTar;

B X0z€ OOCYXJEHHs 3aJaBaTb BOIPOCHI 10 CYLIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pelaeMoi 3aauu, BbICKa3blBaTh UJIEH, HALIEIEHHBIE HA MTOMCK PELICHHUs, CONOCTABIATh CBOU CYX-
JICHUS C CY)KICHUSAMU JAPYTHX YYaCTHUKOB JTHasiora, 0OHapyKUBaTh pa3IMyue U CXOJCTBO MO3HIINH,
B KOPPEKTHOH (popMe hopMynupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

MPEJCTAaBIATh PE3YyIbTAaThl PELICHUS 3a7aud, SKCIEPUMEHTAa, MCCIEOBAaHUS, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMPATh (hopMaT BBICTYIUIEHHUS C Y4ETOM 3aJay MpPE3eHTAlMM U OCOOEHHOCTEH
ayJAUTOPUH;

[IOHMMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHONW W WHAMBUIYaJIbHOM paboOThl IpU
pelneHnH y4eOHBIX MaTeMaTHYECKHX 3aJ1ay;

[IPUHUMATh L€Jdb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacnpenensTh BUIAbl paboT, JOTOBAapUBATHCS, OOCYKIATh MPOIECC M PE3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

Y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OcykaeHus, 0OMEH MHEHHSIMH, MO3TOBBIE
LITYPMBI U APYTHUE), BBINOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JICHCTBUS C JPYTUMHU
YJIeHAMHA KOMAaH/[Ibl, OLIEHMBATh Ka4eCTBO CBOETO BKJIaZa B OOIIMIA MPOAYKT IO KpUTEpUsM, chHop-
MYJIMPOBAHHBIM YYaCTHUKaMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHHBepcaabHbIe YueOHbIE AeiicTBUSA
Camoopranmusanus:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, AJITOPUTM pElIeHUs 3aJauu (I €ro 4acTh), BEIOMpaTh
Coco0 pemeHus ¢ y4éTOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPO-
BaTh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBbHBI MHTEJIEKT:

BJIaJIETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI Tpolecca M pe3yjbTaTa peLIeHHs
MaTeMaTHYeCKOM 3a/1auu;

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TpPH DPEIICHHH 3a7add, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00OCTOSATENbCTB, HAllIEHHBIX OLUIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa JEATENbHOCTH IOCTABICHHON LEIW M YCIOBHSM,
OOBSICHATh TPUYMHBI JOCTIKCHHUS WJIM HEJOCTHIKEHUS IIEH, HaXOJUTh OMHOKY, AaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIbTATHI
Auredpa

K konimy oOydenns B 9 kjacce 00yJarOMIHICs MOTYyYUT CIEIYIONIHNE TPEIMETHBIE pe3ybTa-
ThI:

Yucsia v BbIYUCICHUSA

CpaBHMBATh U yNOPSA0YMBATH PALIUOHATIBHBIE U UPPAILIMOHATIbHBIE YHCIIA.

BoimonusaTe apudmernyeckue AEWCTBUSA C PAallMOHAIBHBIMU YHCIAMH, COYeTass YCTHBIE U
MUCbMEHHBIE MPUEMBI, BHITIOIHATH BEIYUCICHUS C UPPALIMOHATIBHBIMU YU CIIAMH.

Haxonuth 3HaueHMs cTeneHed C LEeIbIMHM ITOKa3aTesIMM U KOPHEH, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.

OKpyrisaTh AEUCTBUTEIBHBIE YUCIIA, BBIIOJIHATh NPUKUJKY PE3yJIbTaTa BEIUUCICHUN, OLIEHKY
YHUCJIOBBIX BBIPAXKEHU.

YpaBHeHHsI M HEPABEHCTBA



Pemarp nuHelHbIC U KBaJpaTHbIC YPaBHEHHS, YPAaBHEHHsI, CBOISIIAECS K HUM, MPOCTEHIINE
IpoOHO-pallnOHATILHBIC YPABHEHHUS.

Pemare cuctembl IBYX JHHEHHBIX YPaBHEHUI C ABYMS IIEPEMEHHBIMU M CUCTEMBI JIBYX ypaB-
HEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM.

Pemarp TekcTOBBIC 322Ul aIreOpanyecKuM CIIOCOOOM C ITOMOIIBIO COCTABICHHST YPABHEHUS
WJIY CUCTEMBI IBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMU.

[TpoBoauTh MpoCTEHIIME HCCIACIOBAHUS YPAaBHEHHH M CHCTEM YpaBHEHH, B TOM YHCIE C
MpUMEHEHHEM TIpaUuecKUX MpeAcTaBIeHUH (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMaA
ypaBHEHHUH PELICHHs, €CITH UMEET, TO CKOJIBKO, U IIpoYee).

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, M300pa)kaTh pELICHHE Hepa-
BEHCTB Ha YMCIIOBOI MPSIMOIA, 3aITMCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAIPAaTHOE
HEPaBEHCTBO, M300paKaTh PELICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOW IMPSIMOA, 3alIMChIBATh pe-
IICHHE C TIOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HCPABCHCTBA ITpH PCIICHUHU PA3JIMYHBIX 3a1a4.

DOyHKIUH
Pacrio3naBath ()yHKIIMM M3y4eHHBIX BUAOB. [0Ka3bIBaTh CXEMAaTHYECKH PACIONIOKEHUE Ha
KOOPJMHATHOMN IIOCKOCTH rpadukoB byHKIMi BH-

ma:y=kx,y=kx+b,y=kix,y=ax2 + bx+c,y=x3,y=x,y = |X|, B 3aBHCHMOCTH OT 3Hadue-
HUH KO3 PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (DYHKIIUH.

Ctpouth U n300pakaTh CXeMaTHUECKU rpadUKy KBaAPATHUHBIX (DYHKIIHIA, ONMCHIBATh CBOII-
CTBA KBaJPAaTUYHBIX (YHKLHUH 10 UX rpadukam.

Pacrnio3naBate KBagpaTHUHYIO (YHKIHUIO 1O (OopMyJie, MPUBOIUTH MPUMEPHI KBaIPATUIHBIX
GyHKUIMN U3 peallbHOM KU3HU, PU3UKU, TEOMETPUH.

YucinoBblie N0OCI€10BATEILHOCTH U POrpeccuu

Pacrnio3HaBaTh apupMeTHYeCcKyl0 1 T€OMETPUUECKYI0 MPOrPECcCUH MPH pa3HbIX crocodax 3a-
JaHMsL.

BbINONHATE BBIYMCICHUSI C UCMOJIb30BaHUEM (DOPMyI n-TO wieHa apupMEeTHYEeCKOH U reo-
METPUYECKON IIPOrPECCHUM, CYMMBI IIEPBBIX N YIECHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHON MIIOCKOCTH.

Pemartp 3amaun, cBsI3aHHBIE C YUCIIOBBIMM IOCJIEI0BAaTENbHOCTSIMHU, B TOM YMCIIE 33Ja4l U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHIA).

BeposiTHOCTH ¥ CTATHCTHKA

Yurare uHdopmanmio, NpeACcTaBIeHHYIO B Ta0JIMLax, Ha AUarpaMMax, peACcTaBisATh JaHHbIE
B BUJIe TaOIUIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) MO0 MacCUBaM 3Ha-
YEHU.

OnwuceiBaTh ¥ MHTEPIPETHPOBATH pealibHbIE YMCIOBBIE JaHHBIE, NPEICTaBIEHHbIC B TaOIH-
1ax, Ha aAuarpammax, rpadukax. M3pnekars u mpeodpazoBbIBaTh HHPOPMAIHUIO, IPEICTABICHHYIO B
BUJIe TaOIHIL, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUJE TaOJIUL], JUAarpaMm, rpauKoB.

Hcnonb30Bath A ONMUCaHUS JAHHBIX CTaTUCTHUYECKUE XapaKTEPUCTUKU: CpeaHee apudme-
THYECKOEe, Me/lnaHa, HauOoJIbIllee U HAMMEHbIIIee 3HAYCHHU S, pa3Max.

NwmeTs nipencTaBiienne o cay4yailHOW M3MEHYMBOCTH Ha IpUMepax 1eH, PU3NYEeCKUX BETUYHH,
AHTPOIIOMETPUYECKUX JIaHHBIX, UMEThH MIPEICTABIECHUE O CTATUCTUYECKONW YCTONYUBOCTH.

OnuceiBaTh JaHHBIE C MOMOUIbIO CTATUCTUYECKUX IOKAa3aTelel: CpelHUX 3HAYEHUH U Mep
paccenBaHus (pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHHUH M YaCTOTHI COOBITUH, B TOM YHUCIIE MO pe3yJbTaTaM
M3MEpEeHUI 1 HaOJII0IeHU .

HaxomuTh BEpOSITHOCTH Ciy4allHBIX COOBITUH B OMBITaX, 3Has BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.

Hcnonb3oBath rpaguueckue MOJIENIN: IEPEBO CIy4YaHOro SKCIEPUMEHTA, UarpaMmMbl Diie-
pa, uucioBas npsimasl.



OnepupoBarh MOHATUSMH: MHOXECTBO, ITOAMHOKECTBO, BBINOJIHATH ONEpally HaJ MHOXeE-
CTBaMU: O0OBEAMHECHHE, IePeCeUeHUE, JOMOIHEHUE, TIEPEUHCIIATh SJIEMEHTHl MHOKECTB, IPUMEHSITh
CBOMCTBAa MHOXECTB.

Hcnonb3oBatk rpaduueckoe mpecTaBlIeHne MHOKECTB U CBSA3CH MEKIY HUMU IS OMTUCAHUS
MIPOLIECCOB U BJICHUH, B TOM UHKCJIE [IPU PEHICHUU 3314 U3 IPYTUX y4eOHBIX MPEAMETOB U KYpCOB.

N3Bnekath u ipeodpa3oBbIBaTh HHPOPMAIUIO, TIPEIICTABICHHYIO B Pa3IMYHBIX UCTOYHUKAX B
BU/JIE TaOIHII, TUarpamMmm, rpaduKoB, MPeACTABIATh JaHHbIE B BUJIE TaOIUL], Tuarpamm, rpauKkos.

Pemiate 3a7aun opraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, & TAKKE C HCIIOIH30BAHUEM KOM-
OMHATOPHBIX MTPABUI U METOJIOB.

Hcnonbs30BaTh ONucaTeabHble XapaKTEPUCTUKU JUIsI MACCUBOB YUCIIOBBIX JaHHBIX, B TOM YU C-
JIe CpEIHUE 3HAYEHHUS U MEPBI PACCEUBAHUSL.

HaxomuTh 4acTOThl 3HaYEHHUI W YaCTOTHI COOBITHS, B TOM YHCIE IMOJNb3YACh pe3yJbTaTaMH
MIPOBEIEHHBIX U3MEPECHUN U HAOIIOICHUIA.

HaxoauTh BEpOSTHOCTU CIyYallHBIX COOBITUIN B U3YYEHHBIX OIBITAX, B TOM YHUCIIE B OMBITAX C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUAX UCIBITAHUI /10 MEPBOTO ycrexa, B ce-
pusX ucneiTaHuil bepuymiu.

HNmeTts npeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACTIPEICIICHUN BEPOATHOCTEM.

Nmets npesicTaBieHne o0 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUHA 3aKOHOMEPHOCTH B CIIy-
YaifHOM U3MEHYMBOCTH U O POJIA 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIIECTBE.

COIAEPXAHHUE
Auredpa

Yuciia 1 BBIYUCICHUA

PannonanpHbple uyncia, UppalUOHAIbHBIE YUCIA, KOHEUHblE M OECKOHEUYHBIE N1ECATUYHbBIE
ApoOu. MHOXXeCTBO NEHCTBUTENIBHBIX YHCEl, ACUCTBUTEIbHBIE YNCIa KaK OECKOHEUHbIE JECATHY-
Hble 1poOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIbHBIX YUCEN U
KOOPAMHATHOU IIPSIMOIA.

CpaBHeHHE JIEHCTBUTENBHBIX YMCEN, apu(pMeTHUYeCKUe ACUCTBUS C JEHCTBUTEIbHBIMU UHC-
JIaMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpPa, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxEéHHOEe 3HaUEHHE BEIMYMHBI, TOUHOCTh NMpuOmxkeHus. Okpyrienue uucen. [Tpu-
KHMJIKA U OLICHKA PE3yJbTaTOB BEIYMCIICHHUM.

YpaBHeHNs U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHMe. PenieHue ypaBHEHUH, CBOASIIMXCS K KBaJpaTHBIM. bukBagpaTtHoe
ypaBHeHue. [lpumepsl pelieHusi ypaBHEHUW TPEThed M UYETBEPTOM CTENEHEH pa3IOKEHHEM Ha
MHOXUTEIH.

Pemenue npoOHO-paniMoHATBHBIX ypaBHEHHH. PelieHne TeKCTOBBIX 3aja4 anreOpandecKum
METOOM.

VYpaBHeHHe ¢ IBYMsI IEpEMEHHBIMU U ero rpaduk. Pemienne cuctem IByX JUHEHHBIX ypaBHe-
HUW C IBYyMs IEpEMEHHBIMU. PemieHue cucreMm AByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOpoil creneHu. ['papuueckast UHTepHpeTalysl CUCTEMbl YPaBHEHHM ¢ ABYyMs MepeMeH-
HBIMH.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB ¢ OJHOM NEpEeMEHHOM. PemieHne cucteM JIMHEWHBIX Hepa-
BEHCTB C O/HOM mnepemeHHOW. KBanpaTHble HepaBeHcTBa. ['paduyeckas mHTEprperanus Hepa-
BEHCTB M CCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DyHKUMH

KBagparnunas ¢ynknus, e€ rpadux u cBoiictsa. [lapabona, KoopauHATHI BEPIIMHBI Tapado-
JIbl, OCh CUMMETPHUH 11apaloJIbL.

[paduku byrkmuii: y = kx, y = kx + b, y =k/x, y=x3, y=Vx, y = |x| , 1 ux cBoiicTsa.



YuciioBble MOCIEA0BATEIBHOCTH U NPOTrPECcCUM

[lonsiTue 4YKMCIIOBOM MOCIEAOBATENLHOCTU. 3aJaHuE TMOCIEAOBATEIBHOCTU PEKYPPEHTHOMN
dhopmynoit u popMyIoi N-To YiieHa.

Apudmerndeckast 1 reoMeTpudeckast mporpeccuu. @opmyssl N-ro wieHa apuhMETHISCKON U
FeOMETPUYECKON MPOrpecCrii, CYMMBbI NMEPBBIX N YJIEHOB.

N300pakeHne 1wieHOB apu(METHUECKOW U T€OMETPHUYECKON MPOrpeccHii TOUKaMu Ha KOOp-
JUHATHOM TIOCKOCTH. JIMHEHHBIA U SKCITOHEHIIMATbHBIN POCT. CI0KHBIE MPOLICHTHI.

BeposiTHOCTB U CTATHCTHKA

IIpencraBneHue 1aHHBIX B BUJE TAaOJIuUL, AUarpamm, rpagukoB. 3anodHEeHUe TabJIuLl, YTEHUE
U TIOCTPOCHUE JHarpaMM (CTOJIOMKOBBIX (CTONIOUATHIX) M KPYroBbIX). UTeHHE TpaduKoB peanbHbIX
npoueccoB. M3Binedenne uHGopMauu U3 JuarpaMM M TabJuL, UCIOJIb30BaHUE U MHTEPIIpETALUs
JTAHHBIX.

OnwucarenbHas CTaTUCTUKA: CpefHee apudMeTHuYecKoe, MeluaHa, pa3Max, HauOousbliee U
HauMeHblllee 3HaYeHUs1 Habopa YMCIIOBBIX JIaHHBIX. [IprMepsl ciydaiiHON U3MEHYMBOCTH.

CrnyuaitHblli SKCIIEpUMEHT (OTBIT) U ciydaliHoe coObiTHe. BepositHOoCTh U yactoTa. Ponb ma-
JIOBEPOSTHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITUH B MPUPOJIE U B 00mecTBe. MOHETa M Urpajb-
Hasi KOCTb B TEOPUM BEPOATHOCTEH. DieMeHTapHble COOBITHS ciaydaiHoro omnbiTa. CiaydaiiHble co-
obITHs. BepostHOCTH cOOBITHI. ONBITHI C PABHOBO3MOKHBIMHU JIEMEHTApHBIMU COOBITHSAMH. Ciy-
qyaiHbpli BBIOOP. CBS3b MEXIY MaJOBEPOATHBIMU U IPAKTUYECKH JOCTOBEPHBIMU COOBITHUSMHU B
IIpUpo/ie, OOIIECTBE U HAYKE.

I'pad, Bepmmna, pedpo. Crenenb BepmuHbl. Yncino pédep M cyMMapHas CTENEHb BEpPIIMH.
[IpencraBnenue o cBszHoctu rpada. Lenu u ket [Tytu B rpadax. O6xox rpada (3iinepoB myTs).
[IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3a1ay ¢ noMoIikko rpagos.

MHO0€ecTBO, 3JIEMEHT MHOXKECTBA, NMOAMHOXeCTBO. Onepanuy HajJ MHOKECTBaMHU: 00beIU-
HEHUE, nepeceueHue, nonojaHenue. CBoicTBa onepauuii HajJ MHOXECTBAMM: IEPEMECTUTEIBHOE,
coyeTaTeIbHOe, pacHpeaeIuTeNbHOe, BKIoUeH . Vcnonb30BaHne rpagueckoro mnpeacTaBieHus
MHO’KECTB Il OIIMCAHUSI PEAJIBHBIX ITPOLIECCOB U SIBJIEHUH, IIPU PELICHUHN 3aa4.

N3mepenue paccenBaHus JaHHBIX. Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0O-
poB. /lnarpamma paccerBaHusl.

JepeBo. CBolicTBa J€peBbEB: €IUHCTBEHHOCTh ITYTH, CYIIECTBOBAaHUE BHCSUEH BEPLIMHBI,
CBSI3b MEX/y UMCJIOM BEPILIMH U yncioM péodep. [IpaBuno ymHoxeHus. Penenne 3agay ¢ momMoIbso
rpados.

[TpoTuBomnonoxHsle coobITHs. narpamma Diinepa. O0beMHEHNE U NTEPECEUEHUE COOBITHH.
HecoBmectHble coObiTusi. DopMysa CIOKEHHUS BEPOSITHOCTEH. YciaoBHasE BeposITHOCTh. [IpaBuio
yMmHOeHus. HezaBucumele coObiTus. [lpencraBienne skcrnepuMeHTa B BUJie aepeBa. Perienue 3a-
Jla4 Ha HaXO0KJIEHWE BEPOATHOCTEN C MOMOIIBIO JIEPEBA CIIy4allHOTO SKCIEPUMEHTA, THarpamm Ju-
nepa.

[lepecranoBku u ¢pakropuan. Coueranus u yucio coueranuil. Tpeyronpuuk Ilackans. Pemre-
HUE 3a/1a4 C MCII0JIb30BaHHEM KOMOMHATOPUKH.

I'eomeTrpuueckas BepoaTHOCTb. CilydallHbIM BBIOOpP TOUKU M3 (PUTyphl HA IMJIIOCKOCTH, U3 OT-
pe3Ka U U3 Jyrd OKPYKHOCTH.

Hcnbitanme. Yenex u Heynada. Cepust HCIBITAaHUA A0 nepBoro ycrnexa. Cepusi UCIbITaHUN
bepnymnu. BepositHOoCcTH cOOBITHH B cepuy ncnbITaHUN bepHymu.

CrnydaiiHasi BeIMYMHA U PACIIPEICICHUE BEPOSITHOCTEW. MaTeMaTnueckoe OXUIaHUE U JUC-
nepcust. IIpuMepsl MaTEMaTUYECKOTO 0XKMIaHUS KaK TEOPETHUECKOTO CPEAHETO 3HAYEHUS BEJIUYU-
Hbl. MaTreMaTH4ecKkoe 0KHIaHue U TUCTIEpCHs CIy4yailHOW BEJIMYMHBI «UHUCIIO0 YCIEXOB B CEPUU HC-
nbITaHui bepHym».

[TonsTue o 3akoHe OONBIIMX uyncen. M3mepeHne BeposSTHOCTEH ¢ MOMOIIBIO 4acToT. Pob u
3HAa4YEeHHE 3aKOHA OOJIBIINX YMCEell B IPUPOJIE U 0OIIeCTBE.



TemaTHn4eckoe IJIAHUPOBAHHE, B TOM YHCJIE€ ¢ YUETOM padodeil NporpaMMbl BOCIIMTAHUSA C
9
YKa3aHHEM KOJIHYeCTBA YaCOB, OTBOAMMBIX HA OCBOEHHE KAK0i TeMbl, C IPUMEHEeHHe
3JIeKTPOHHO-00pa3oBaTe/IbHbIX PeCypcoB

No || HaumenoBaHue pa3ziesioB U TEM Mpo- KonuuecTBo uacoB DnexTpoHHbIe (ITUPpOBLIC) 00pa-
/o rpaMMBbl Bee- || Konrpons- || Ipak- 30BaTeNbHBIC PECYPCHI
ro ||HbIe paboTHI|| THYE-
CKHue
pabo-
TBI
1 [ToBTOpenue. Yncna u BbIYMCICHUS. 3) 1 Bu6muotexa [JOK
JleiicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 VYpaBHeHus u HepaBeHCTBA. HepaBen- 30 2 Bbu6mmoteka [JOK
CTBa https://m.edsoo.ru/7f419d08
3 CreneHp uyncia 15 1 bubnuoreka [{OK
https://m.edsoo.ru/7f419d08
4 UrcoBBIC ITOCISIOBATCILHOCTH 17 1 bubnunoreka LIOK
https://m.edsoo.ru/7f419d08
‘5 ‘Hpe,I[CTaBJ'IeHI/Ie JTAHHBIX H 3 H H 1 Hptlab.mccme.ru ‘
6 OnucarenbHas craTucTuka. PaccenBa- 5 ptlab.mccme.ru
HHE JIaHHBIX
‘7 HCJIyqaﬁHaﬂ U3MEHYHBOCTD H 3 H H 1 Hptlab.mccme.ru ‘
‘8 HBBe,Z[eHI/Ie B TEOPHIO IpadoB H 4 H H Hptlab.mccme.ru ‘
9 |Muoxecrsa 3] 1 | |ptlab.mccme.ru |
10 ||Cnyuaiinbie coObITHS. BeposTHOCTD 1 8 2 |[ptlab.mccme.ru
YacTOTa CIy4aiiHOTO COOBITHS
‘11 HSneMeHTLI KOMOMHATOPHKH H 3 H H 1 Hptlab.mccme.ru ‘
‘12 HFGOMeTpI/I‘-ICCKaSI BEPOSITHOCTb H 2 H H Hptlab.mccme.ru ‘
‘13 HI/IcnblTaHI/Iﬂ bepuymu H 2 H H Hptlab.mccme.ru ‘
‘14 HCnyqaﬁHLIe BEJINYUHBI H 3 H 1 H Hptlab.mccme.ru ‘
15 ||YpaBHeHus 1 HepaBeHCTBA. YpaBHEHuUs || 6 bubmuoteka [IOK
C OJIHOH MepeMeHHOH https://m.edsoo.ru/7f419d08
16 |VpaBueHwus u HepaBeHcTBA. CHCTEMBI 8 1 bu6muoreka [JOK
ypaBHEHHH https://m.edsoo.ru/7f419d08
17 || DysKun 9 bubnunorexa LIOK
https://m.edsoo.ru/7f419d08
18 |[lloBTOpenue, 060OIIEHNE, CHCTEMATH- 10 1 bubnunorexa LIOK
3a1Ms 3HAHUMN https://m.edsoo.ru/7f419d08
‘ H06mee KOJIMYECTBO YacOB H 136 H 9 H 5 H ‘
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YUYEBHO-METOINYECKOE OBECIIEYEHUE OBPASOBATEJIBHOTI O ITPOLIECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI AJIS1 YYEHUKA

1. Aurebpa: yueOHUK Uit 9 Kimacca oOmeobpa3zoBarenbHbIx yupexaeHuit/ C.M. Hukonbckuid,
M. K. Tloranos, H.H. Pemetnnkos, A. B. llleskun / M.: [IpocBemienue

2.  unaxtuueckue marepuansl mo anredpe.9 kmacc. / M.K.Iloranos, A.B.IlleBkun / M.:
[IpocBenienue

3. Temaruueckue tectsl no anredpe. 9 knacc./[1.B.Uynkos/ M.: [IpocBemienue
METOAUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA

Anrebpa u Hayalla MaTeMaTHYeCKOro aHanu3a. Meroauieckue pekoMeHaanuu. 9 kiace : yueo.
nocobwue s o6meodpasonar. opranuzanuii / M. K. IToranos, A. B. [lleBkun. —2-¢ u31. — M. :
IIpoceemienne

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka [IOK https://m.edsoo.ru/7f419d08
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