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NNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IU(DPOBOM MHUpE BEPOSTHOCTD U CTATHCTUKA IPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPHIIOKEHUN, TaK U X POJH B 0Opa30BaHUU,
HEO0OXOUMOM KakJIoMy uesnoBeKy. BospacTaer uncio npodeccuid, mpu OBIaJeHUH KOTOPHIMU
TpeOyeTcst xopormras 0a3oBas IMOATOTOBKAa B 00JacTH BEPOATHOCTH M CTATUCTHKH, TaKas
NOJArOTOBKA Ba)KHA JUIsl MPOAOJDKEHHs OOpa3oBaHUS M IS YCIEUIHOM NpodecCHOHAIbHOM
Kapbephbl.

Kaxxaplii 4enoBeK MOCTOSHHO MPUHUMAET pPEIIeHHs Ha OCHOBE HMMEIONIMXCS y HEro
JAHHBIX. A 11 OOOCHOBAaHHOT'O TPUHSTHS PELICHUS B YCIOBUSX HEIOCTAaTKa HMIIM HM30bITKA
uH(pOpMallMM HEOOXOAMMO B TOM UYHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTHUCTUYECKOE MBIIIIJICHHE.

NMEeHHO TO03TOMY OCTPO BCTala HEOOXOIUMOCTH C(HOPMHUPOBATH Yy OOYYaIOMIUXCS
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKIIOYAIOUIYI0 B ce0f B KauecTBe HEOThEMIIEMOM
COCTaBIJIAIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHIO,
NPEJCTAaBICHHYI0O B pa3lu4HbIX (OopMax, MOHHUMATh BEPOATHOCTHBIM XapakTep MHOTHUX
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTD MTPOCTEHIINE BEPOITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM IpHHLIMIAMHM cOOpa, aHanmu3a u
NpPEICTaBICHNUS JTaHHBIX U3 Pa3lMYHbIX c(ep XKU3HU OOIIecTBa M TrocynapcrBa Ipuodmaer
oOydJaronuxcsi K OOIIEeCTBEHHBIM HHTEpecaM. M3ydeHne OCHOB KOMOWHATOPWUKH pPa3BHUBACT
HABBIKM OpraHu3aluu nepedopa M mojacy€ra yucia BapUaHTOB, B TOM YHCJIE B MPHUKIAIHBIX
3agadax. 3HAKOMCTBO C OCHOBAMH TEOpHUH TpadoB CO3MAET MAaTEeMAaTHUYECKUN (YHIAAMEHT IS
dopMHpOBaHUS KOMIIETEHIMHA B oOiacTd uHPOpMATUKH W IMQpOBBIX TexHomorui. Ilpu
U3YYEHUHU CTAaTUCTUKM W BEPOATHOCTH O0OOTamlaloTcs MPEICTaBICHUs] OOYyYaroIuxcs O
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro HcclieJoBaHus, GOopMUpYETCs MOHMMAaHHUE POJIU
CTaTUCTHKH KaK MCTOYHMKA COLMAIbHO 3HAUYMMOW HHGOpPMAMK U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBercTBMM C JaHHBIMH ILENSMH B CTPYKType MpOorpamMMbl Y4eOHOTO Kypca
«BeposiTHOCTh W CTAaTUCTUKA» OCHOBHOIO OOLIEro 00pa30BaHUS BbIAEICHBI CIEAYIOIINE
coJiepkaTenbHO-MeToanueckue nuHuu: «lIpeacrapnenue JaHHBIX U ONUCATENbHAs CTAaTHCTUKAY,
«BepoarHocThy, «DneMeHTh KOMOMHATOPUKNY, «BBeneHue B Teopuio rpagosy.

Conepxanne nuaun «lIpencraBieHrne MaHHBIX W OMMCATENIbHAS CTATUCTHKA» CIIY)KUT
OCHOBOIl 111 pOpMHUPOBAaHUS HABBIKOB PabOTHl ¢ MH(OpPMALMEN: OT YTEHUS M MHTEpPIpeTalun
uH(popMalnuu, TMpeacTaBICHHON B TabnMIax, Ha AWarpamMmMax u rpadukax, a0 cbopa,
NPECTaBICHUS U aHAJIM3a JAaHHBIX C UCIIOJIb30BAaHHEM CTATUCTHUECKUX XapaKTEPUCTHK CPEIHUX
U pacceuBaHus. PaboTas ¢ JaHHBIMH, O0y4aroIIUecs] y4aTcsl CUMTHIBATH M MHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBATh M KPUTHKOBATh MPOCTEHIINE TMIOTE3bl, Pa3MBIIUIATH
HaJ (pakTOpamu, BHI3BIBAIOIIUMHU U3MEHYUBOCTD,  OLIEHUBATh UX BIMSHHE HAa pacCMaTpUBacMble
BEJINYMHBI U TTPOIIECCHI.

HNHTynTHBHOE  INpeACTaBiICHHWE O  CIYYalHOM  HM3MEHYMBOCTHM,  MCCIIEOBaHUE
3aKOHOMEPHOCTEW M TEHJEHIIMI CTAaHOBUTCS MOTHBUPYIOLIEH OCHOBOW JISI M3YYEHUS] TEOPHUU
BEpOATHOCTEH. boiblioe 3HadeHHe WMEIOT MPAKTUYECKHE 3aJaHHs, B YAaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMU.

[lonaTne BepoATHOCTH BBOJMTCSA Kak Mepa MpaBaonofodus ciaydaiiHoro coObitus. [lpu
M3Y4YEHUU y4eOHOro Kypca o0ydaroniyecs 3HaKOMSTCS € MPOCTEUITMMHI METOJIaMU BBIYMCIICHUS
BEPOATHOCTEH B CIIy4alHbIX AKCIEPUMEHTaX C PaBHOBO3MOKHBIMH 3J€MEHTAPHBIMU MCXOJAMU,



BEPOATHOCTHBIMU 3aKOHAMHM, TMO3BOJISIOIIMMHU CTAaBUTh M pelaTh Oojee CloXkHbIE 3anadu. B
yueOHBI KypC BXOMAST HayallbHbIE MPEACTABICHUS O CIyYallHBIX BEJIMYMHAX U WX UYHCIOBBIX
XapaKTePUCTUKAX.

B pamkax yueOHOro Kypca OCyIecTBISETCs] 3HAKOMCTBO 00YYaIOIINUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH ONEpalUsIMU HaJ] MHOXKECTBaMH, pacCMaTpUBAIOTCA IMPUMEPbl MPUMEHEHUsS s
pelIeHus 3aiad, a TaKXKe HCIONB30BaHMS B JPYIHMX MATEMATHUECKUX KypcaX M Y4eOHBIX
npeaMeTax.

B 7-9 xnaccax um3ydaercss y4ueOHBIM Kypc «BepoATHOCTh M CTaTUCTHKA», B KOTOPBII
BXoIAT paznenbl: «lIpeacraBieHne JaHHBIX W OMHMCATENIbHAs CTAaTHUCTHKa», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPHKNY, «BBeeHne B Teopuio rpadoBy.

Ha usydenue ydueOHOro kypca «BeposTHOCTh M cratuctuka» orBogutcs 102 gaca: B 7
kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 gaca (1 gac B Henenmio), B 9 kiacce — 34 gaca
(1 gac B HEnEMIO).



COJEP)KAHUE OBYYEHUA
8 KJIACC

[IpencraBienue JaHHBIX B BHJIE TaOIUL, TUarpaMm, rpaguKoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, MOAMHOXecTBO. Omnepanuu HaJg MHOKECTBAMMU:
o0ObenMHEHHE, TepecedyeHue, pononHeHue. CBoiicTBa omepanuii  HaJl MHOXECTBAMHU:
MEePEMECTUTENIBHOE, COYETAaTEeNbHOE, paclpeAeluTeNIbHOe, BKIIOueHus. Mcnonb3oBaHue
rpaduyeckoro NpeicTaBIeHUs MHOKECTB JJI OMHMCAHUS PEealbHBIX MPOIECCOB U SBICHUM, pU
peuieHuy 3aaay.

W3mepenue paccenBaHus NaHHBIX. JlUcriepcus M CTaHAAPTHOE OTKJIOHEHHUE YHCIOBBIX
HabopoB. JlmarpamMma paccenBaHHUs.

DneMeHTapHble COOBITHS clydaiiHoro ombiTa. CiydaitHeie coObITHS. BepositTHoCTH
coOpITui. ONBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMU. CiydalHBIN BBIOOD.
CBsi3b MEXIy MAaJOBEPOSITHBIMU W MPAKTHYECKH JOCTOBEPHBIMH COOBITHUSIMH B MPHUPOJE,
o0IIecTBe U HayKe.

Hepeo. CBoiicTBa 1epeBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHNE BUCSYEH BEPIINHBI,
CBS3b MEX]y YHCIOM BepIMH U yucioMm pébep. [IpaBuno ymHoxkeHus. Pemnenue 3amau c
MOMOIIBIO TpadoB.

[IpotuBomnonoxusie coObiTusA. Juarpamma ODitnepa. OObeAMHEHHE U IepeceUCHHE
cooprTuii. HecoBmecTHbie coObITHs. Dopmyna CIOKEHHS  BEPOSTHOCTEH.  YciaoBHas
BepoATHOCTb. [IpaBuio ymHoxenus. HesaBucumseie coObitus. [IpeacraBienue sKcrepuMeHTa B
BHJIE JepeBa. PelleHne 3a7a4 Ha HaXO0XKJACHUE BEPOSTHOCTEW C MOMOILBIO JEpeBa CIIy4YalHOTO
HKCIIEPUMEHTA, TuarpaMm Jiiepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTAThl OCBOCHUS NPOrpaMMbl yueOHOro Kypca «BeposTHOCTh U
CTaTHCTUKA» XapaKTEePU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMKECHHSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOMN
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BaAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruX HayKax U MPUKIAAHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakJaHMHA M pEalIHU3alUdd €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO ATHUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HAayKH, OCO3HAHUCM BA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTU Y‘-IéHOI‘O;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELIEHUHU MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH Bcel
JKU3HU JJIs YCIIENTHON MPOECCHOHATBHON JAEITETbHOCTA U PA3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K HMOILMOHAIEHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33124, PEHICHHU, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IPUPOABLI U OGH.IGCTBa, IIOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, ATAloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHS LUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHUpa, OBJAJEHUEM IPOCTEUIIMMHU HaBbIKAMHU
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAJIBHOIO (JIArONOJTyYHsl:

TOTOBHOCTLIO MNPUMCHATL MATCMATUUYCCKUC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbLA,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUU U
OT/bIXa, peryisapHas (Qu3ndeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKA peIICKCHH,
MpU3HAHHEM CBOETo MpaBa Ha OIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eJoBeKa,

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpHGHTaHHGﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYXKarollel cpesbl, MJIaHUPOBAaHUS TOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX



HOCJIEICTBUM Ul OKpY’Karollled Cpenibl, OCO3HAaHHEM TIJI00aJIbHOTO XapaKTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIOIMMCS YCIOBHSAM COIHMAJBLHON M NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIEIEHHOCTH, MOBBIIICHAIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JEATCIBHOCTh, B TOM YHCJIE YMEHUE YUYUTBHCS y OPYIHX
Jrofied, mpuoOpeTaTb B COBMECTHOM NEATETbHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITA IPYTHX;

HE00XOAUMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HAHWM, B TOM 4Hcie (HOpMyIupoBaTh UIEH,
HOHATUS, THIIOTE3bl 00 00BEKTaxX U SABJICHHSX, B TOM 4YUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMIO, BOCIHPUHHMMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMbIE DPELICHUS U
necTBus, pOopMyJINpOBaTh U OLIEHUBATh PUCKHU U NIOCIEACTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBUIBISITh M XapaKTEPU30BATh CYNICCTBEHHBIC NMPU3HAKM MaTEMATUYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUN MEXIY TMOHSATUSAMHU, (POPMYIUPOBATH OMNpPEACICHUS TOHSATHUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUN, OCHOBAHUS JJis 0000IIeHUs 1
CpaBHEHWSI, KpUTCPUH ITPOBOIMMOTO aHATN3a,;

® BOCIPHHUMATH, (DOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, CIMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIBISTH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOpPEUHS B (aKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX, Mpe/UlaraTh KPUTEPHH [UIS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JenaTh BBIBOJBI C WCIIOJNB30BAHWEM 3aKOHOB JIOTHUKH, ACTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa3duparh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPSMBIC U OT MPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIhCTBA MaTeMATHYECKUX (DaKTOB,
BBICTpAaUBaTh apTryMEHTAIUIO, MMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBLIBATH
COOCTBEHHBIEC PACCYKIICHHUS;

e BBIOMpaTh CrHOCOO pemeHus y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOAANINA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

® UCNOJB30BaTh  BOMPOCHI  KaK  HWCCICAOBATENLCKUH  HMHCTPYMEHT  TIO3HaHUS,
dbopMyIUpOBaTh BOMPOCH, PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABIMBaTh MCKOMOE W JaHHOE, ()OPMUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUJIaHY HECIOXKHBIM DSKCIIEPUMEHT,
HEOOJIbIIIOE  WICCIICIOBAHME TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOOM;



camMocTosiTeNnbHO  (hopMynHupoBaTh  00OOIIEHMS ¥ BBIBOABI IO  pe3ylbTaTam
NPOBEAEHHOTO HAOJIOACHUS, MCCIICAOBAHUS, OLECHUBATH JOCTOBEPHOCTH ITOIYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKXKE BBIIBUTaTh MPEINOI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIJIOBHSX.

Pabora ¢ nnopmanmeii:

BBISABIISITH HEJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIS
peuieHus 3a1a4u;

BBIOMPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOMpAaTh (opMy IpecTaBiIeHUS WH(POPMAIMU U WILIIOCTPUPOBATh pellaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIUK 10 KPUTEPUSAM, MPEUIOKEHHBIM yYUTEIeM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENLHO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXACHUS B COOTBETCTBHH C YCIOBUSMHU M LIEISIMHU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHMs 3a/a4d, KOMMEHTHPOBAThH
MOJTyYECHHBIN pe3yNbTaT;

B X07ie 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBbI,
perraeMoil 3a1aum, BEICKA3bIBaTh UJI€U, HAllEJICHHbIE HA TTOMCK PEIICHHUs, COMTOCTABIATh
CBOM CYXKJEHUS C CY)KJIEHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IUuue
U CXOJICTBO MO3MIMHA, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh Ppa3HOIIACUS, CBOH
BO3PaXKCHHUS;

NPEICTaBIATh PE3YJAbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHU, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NpPE3CHTAMU U
0COOEHHOCTEH ayJIUTOPHH;

MOHUMATh M UCIOJIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHANBUAYAILHON pabOTHI IpH
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1ay;

NPUHUMATD 1I€7Tb COBMECTHON JIEATENBbHOCTH, INIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThI, pactipeaeysaTh BUABI padOT, TOTOBAPUBATHCS, 0OCYXKAATh MPOIECC M PE3YIbTAT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

Y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CYKACHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHUE), BBITIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IpYT'MMH YJI€HaMH KOMaH[bl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranmn3anusi:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, AJTOPUTM peIIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpPATh CHOCOO pemeHus C Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHAHTHI PEHICHUH C yd4ETOM
HOBOU MH(pOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:



® BJAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ylbTaTa pelIeHHs
MaTeMaTH4YeCKOM 3a1a9u;

® TIpenBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadi, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAIIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE pe3yibTaTa AEATEIBHOCTH MOCTABICHHOW LIENH U YCIOBHUSM,
OOBSICHATH MIPUYUHBI JJOCTHXKEHUS WM HEAOCTHKEHHS 1IeTTH, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 8 KkJacce OOYyYarOUIMIiCS TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yJIbTaThI:

W3Bnekarp u TmipeoOpa3oBhiBaTh HWHGOpPMAIMIO, TMPEACTABICHHYIO B BHJE TaOJHII,
JMarpamMmm, rpa)ukoB, IPEICTaBIIATh JaHHbIE B BHJIE TAOJIUL, 1UarpaMM, Ipa(uKoB.

OnucelBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHUX MTOKA3aTeNe: CpeAHUX 3HAUEHUN U Mep
paccenBaHus (pa3Max, TUCIEPCUs U CTAaHIAPTHOE OTKJIOHEHHUE).

HaxonuTe 4YacTOThl YMCIIOBBIX 3HAYEHUH W YaCTOThl COOBITMH, B TOM 4HCIE IO
pe3yabTaTaM U3MEPEeHU U HaOJI0ICHUH.

Haxomute BepOSTHOCTH CiIydallHBIX COOBITUH B  ONBITAaX, 3HAasg BEPOSTHOCTHU
AIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU
COOBITUSIMH.

Hcnonb3oBate Trpaguueckue MOJAENM: JEPEBO CIYYalHOTO SKCIEPHUMEHTa, JAUarpamMMbl
Dlinepa, ynciaoBas npsmasi.

OnepupoBaTb MNOHATHSMHM: MHOKECTBO, IIOJMHO)XECTBO, BBINOJHATH ONEPALUU Hal
MHOX€ECTBaMU: O0OBEIMHEHUE, NEPECEUYEHHUE, JONOJHEHHUE, MEPEUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBarh rpaduyeckoe IMpercTaBIeHHE MHOXKECTB M CBS3€M MeXIy HHUMHU IS
ONKCAHMsI TIPOLIECCOB M SBJICHHM, B TOM YHWCIIE MPH PEIICHUH 337a4 U3 JPYTruX Y4eOHBIX
IIPEIMETOB U KYPCOB.



TEMATHYECKOE INTAHUPOBAHHE
8 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTsI
pecypchl
bu6mmoreka [IOK
! Hoptopenne kypea 7 iracca 4 https://m.edsoo.ru/7t417{b2
5 OnucarenbHas cTaTUCTHKA. PaccenBanme 4 Bbubmunoreka LIOK
TAHHBIX https://m.edsoo.ru/71417{b2
3 MioskecTsa 4 bubmuoreka [IOK
https://m.edsoo.ru/7f417tb2
. bu6mmoreka [IOK
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpadoB 4 Bubmmorexa [OK
https://m.edsoo.ru/7f417tb2
6 Cayuaiinpie COOBITHS 8 Bubmmorexa HOK
https://m.edsoo.ru/7f417tb2
. but6mmoreka [IOK
7 O0o001enue, cucTeMaTH3aIs 3SHAHUH 4 2 hittps-//m.edsoo.ru/7f417fb2
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INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KouunyecTBO 4acoB Jara DJIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontposabnbie  IpakTuyeckue 00pazoBaTelbHBIe
n/n Bcero H3YYeHU S
padoThbI padoTsI pecypcbl

IT .

1 PEACTABIICHHE AaHHEX 1 https://m.edsoo.ru/flace7d7
OnucaTrenbHas CTaTUCTUKA
C 7 .

2 TIYHAHat HIMEHAHBOCTS 1 https://m.edsoo.ru/5a5b4{73
Cpennue yucioBoro Habopa

i .B

3 Caysaiiitbie coduimits. Beposrocti I https://m.edsoo.ru/28589731
¥ YaCTOTHI
Kiaccuueckue Moaenu Teopuu

4 BEPOSATHOCTEW: MOHETA U UTPaJIbHAs 1 https://m.edsoo.ru/a9e3{89d
KOCTh
OTKIJIOHEHUS 1 https://m.edsoo.ru/9d8a3 116

6 Jucnepcust 4rciioBoro Habopa 1 https://m.edsoo.ru/e53492d9
C

7 TAmApTHOS OTIIOHCHTe 1 https://m.edsoo.ru/2959dafe
YHCIIOBOTO Habopa
JlnarpaMMbl pacCEMBaHUS 1 https://m.edsoo.ru/5e3c3ede

9 MHO03K€eCTBO, IOAMHOXECTBO 1 https://m.edsoo.ru/f5843f2¢
Omneparnyu HaJ MHOKECTBAMU:

10 o0BeIMHEHUE, TIEpEeCeUCHUE, 1 https://m.edsoo.ru/cca6d57d
JOIIOJIHCHUEC
CaolicTBa onepanuii Haj

11 MHOYKECTBAMU: TIEPEMECTUTETHHOE, 1 https://m.edsoo.ru/f458ad2c
CoUeTaTeNbHOE,



https://m.edsoo.ru/f1ace7d7
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pacnpenenuTesbHOE, BKIIFOUEHUS

12

['padpuaeckoe nmpenacraBieHue
MHO>KECTB

https://m.edsoo.ru/4488a88b

13

KoHTposbHas paboTta 1mo Temam
"Cratuctuka. MHoxecTtBa"

https://m.edsoo.ru/celb7a8b

14

DneMeHTapHbIC COOBITHS.
CrnyuaitHbie COOBITHS

https://m.edsoo.ru/becbe6bl 1

15

biaronpusarcrytomue
AJIEeMEHTapHBIC COOBITHS.
BepositHOoCTH COOBITHI

https://m.edsoo.ru/96aeecb49

16

biaronpusarcrytomue
3JIEMEHTapHBIC COOBITHSA.
BepositHocTH coObITHI

https://m.edsoo0.ru/4e9f497f

17

OnBITH ¢ PpABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMU.
Crny4aifHbIi BHIOOD

https://m.edsoo.ru/ac4dddb9

18

OnbITH C paBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMHU COOBITUSMU.
Crnyyaiinelii BEIOOp

https://m.edsoo.ru/4cc72775

19

[IpaxTuueckas padota "OmnbITHI ¢
PaBHOBO3MOKHBIMHU
3JIEMEHTApHBIMHU COOBITUAMU"

https://m.edsoo.ru/13dbled5

20

Hepeo

https://m.edsoo.ru/a2b7fc4d

21

CaoiicTBa aepeBa: €IMHCTBEHHOCTh
IyTH, CYIIECTBOBAHUE BUCIUYCH
BEPIINHBI, CBSA3b MEXKITY YUCIOM
BEPIIIMH U YUCIIOM pEOep

https://m.edsoo.ru/c4cc82df

22

[IpaBuii0 yMHOXEHUS

https://m.edsoo.ru/29al1 1216



https://m.edsoo.ru/4488a88b
https://m.edsoo.ru/ce1b7a8b
https://m.edsoo.ru/bcbe6b11
https://m.edsoo.ru/96aeeb49
https://m.edsoo.ru/4e9f497f
https://m.edsoo.ru/ac4dddb9
https://m.edsoo.ru/4cc72775
https://m.edsoo.ru/13db1cd5
https://m.edsoo.ru/a2b7fc4d
https://m.edsoo.ru/c4cc82df
https://m.edsoo.ru/29a112f6

23 [IpaBuno yMHOKEHUS https://m.edsoo.ru/77f553d1
24 [IpoTHuBOIIONIOXKHOE COOBITHE https://m.edsoo.ru/491f41c2
25 Jlnarpaniva Jitrepa. queHHHeHHe https://m.edsoo.ru/6531a83d
U TIEPECCUCHUE COOBITUIM
H 0 . D
26 CCOBMECTHRIC €O HTH;UI opMya https://m.edsoo.ru/b855668a
CJIOKCHHSI BEPOSITHOCTEH
H 0 . O
27 CCOBMECTHDIE €O HTH;UI opmyTIa https://m.edsoo.ru/d38{4414
CJIOKCHHSI BEPOSITHOCTEH
[IpaBuiio yMHOXKEHUS
iy
28 BEPOATHOCTEH. ¥ CHOBHAA https://m.edsoo.ru/84eb31{7
BEpOATHOCTH. HezaBuCHMBIE
cOOBITHS
[IpaBuiio yMHOXEHUS
29 BEPOATHOCTEH. YeionHas https://m.edsoo.ru/336b3bf4
BEpOATHOCTh. HezaBuCHMBIE
cOOBITHS
H .
30 PEACTABIICHHIE CIyRdHOTO https://m.edsoo.ru/dc59673e
IKCIIEPUMEHTA B BUJIC JACpeBa
H .
31 PEACTABICHHE CIyRdIHOTO https://m.edsoo.ru/be3d2bc3
IKCIIEPUMEHTA B BHJIE IepEBa
[ToBTOpEeHHE, 000OIICHHE.
32 [IpencraBienne NaHHBIX. https://m.edsoo.ru/8bb65aeae
OmnwucarenbHasi CTATUCTHKA
33 [ToBTOpenwue, o6o0meHue. I'padb https://m.edsoo.ru/e9cad9a7
KonTtponsHas pabora mo Temam
34 "CnyuaiiHbie COOBITHSL. https://m.edsoo.ru/9ec7694d

BepositHocTs. ['padsr”
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MMPOBEPSEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B
5.1 BUJe TaOnWI, auarpamm, rpadukoB, MPEACTABIATh NaHHBIE B BUJE
Ta0IuI, TUarpamm, rpad)uKoB
OnuceiBaTh JaHHBIE C TOMOLIBIO CTAaTUCTUYECKUX IMOKA3aTENeH:
5.2 CpeIHMX 3HAYEHMH M Mep paccemBaHHUs (pa3Max, AUCHEpCUs U
CTaHJAPTHOE OTKJIOHCHHE)
53 HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHUH M YacTOThI COOBITHH, B TOM
. qHcIIe [0 pe3ybTaTaM U3MEpEHHH 1 HaOII01eHUH
Haxomuth BEpOATHOCTH ClOydyalHBIX COOBITHH B ONBITaxX, 3HAs
54 BEPOSTHOCTH D3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
55 Ucnons3zoBarh  rpaduueckue  MOJEIH:  JEPEBO  CIIy4ailHOTO
' AKCIEPUMEHTA, TUarpaMmbl Diliiepa, YucioBas npsmMas
OnepupoBarh MOHSATUSMU: MHOXKECTBO, MOJMHOXECTBO; BBIMIOJIHIThH
56 omepany  HaJd  MHOXECTBaMHU:  OObEOUHEHHE, IepeceueHue,
' JOTIOJTHEHUE; IEPEUYUCIISTh JIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA
MHOXECTB
Hcnons3oBath Tpaduyueckoe MPENCTaBICHUE MHOXECTB U CBs3CH
5.7 MEK1y HUMH JUIsl ONIMCAHMS MTPOLECCOB U SIBJICHHM, B TOM YHUCIIE IIPU

pEIIeHNH 3a]a4 U3 IPYruX y4eOHbIX MPEAMETOB U KypCOB




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

8 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA
5 BepositHOCTB 1 cTatucTHKa
5.1 [IpencraBnenue qaHHBIX B BUAE TAOIUII, AUarpaMM, TpaduKkoB
- MHOXeCTBO, 3JEMEHT MHOXECTBa, MNOAMHOXKecTBO. Omnepauuu Hax
' MHOXeCTBaMU: 00bEHMHEHNUE, TepeceUeHue, TOMOTHEHHUE
53 CaolicTBa onepanuii HaJy MHOKECTBaMU: IIEPEMECTUTEIILHOE, COUETATENBHOE,
' pacnpenenuTenbHOe, BKIOUEHUS
. Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUS MHOXKECTB JUIsl ONMUCAHUS
' peaIbHBIX MPOILECCOB U SIBJICHUH, MPU PELICHUH 3a/a4.
55 U3mepenue paccenBaHus NaHHBIX. J(Mcrnepcus U CTaHAAPTHOE OTKIOHEHHE
' YHCIIOBBIX HAOOpoB. J[narpamMMa paccenBaHus
DNeMEHTapHbIE COOBITHS clydailHOro onbiTa. CilydaifHble  COOBITHSA.
56 BepositHocti  coObITHif. ONBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTapPHBIMHU
' coOpiTusiMu. CrydaiiHpli  BeIOOp. CBSI3p MEXAY MaJOBEPOSTHBIMH U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/1Y YMCIIOM BEpIIMH U uucioM pedep. [Ipasuio
ymMHOXkeHUs. Pemenue 3aga4 ¢ momoripsio rpados
[IporuBomonoxuple coObITHSA. Jluarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHre cooObiTuii. HecoBmecTHble coObITHS. DopMmyrna CIOXKEHHS
BEPOSATHOCTEU
5.9 VYcnoBHas BeposTHOCTB. [IpaBriio ymHOKeHus. HezaBucumpie coOBITHS
[IpencraBienue »sKcnepuMeHTa B BHUJIE JepeBa. PelmieHwe 3amad  Ha
5.10 HaXO0X/IEHNE BEPOSATHOCTEN C MOMOIIBIO JI€pEBA CIYy4allHOTO 3KCIEPUMEHTA,

JauarpaMm Jumepa




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHUW S OCHOBHOM OBPA3OBATEJBbHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111ero
oOpa3oBanus Ha ocHoBe PT'OC

YMeHue onepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOKECTBO, ONEPALNN
HaJl MHOXXECTBaMH; YMEHHUE ONIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LIUKJI, IPUMEHATh UX NP PELICHUM 33]a4; YMEHUE HCIIOJIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB [UIsl ONHUCAaHUS peallbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue omnepupoBaTh MOHATHSMU: OIpEAeNIeHUe, aKkCuoMa, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHUE  paclio3HaBaTh  HUCTUHHBIE UM JIOKHBIE
BbICKA3bIBaHUS, TMPUBOAUTH TMPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUN

YmMmenne OIICpHUPOBATH TOHATHUAMH: HATYPAJIBHOC YHUCIO, IPOCTOC U
COCTAaBHOC YUCJIO, ACIIMMOCTb HATYPAJbHBIX YHUCCI, IPU3HAKU ACIUMOCTH,
11eJI0€ YKCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAs JpOOb,
CTaHJapTHBIA BUJ 4YKCJa, PAllMOHAJIbLHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apuMETUYECKH KBaJpPaTHBIH KOPEHb, YMEHHUE BBIMOJIHATH JCUCTBHUS C
YHCIIaMU, CPaBHUBATh M YHOPSAOYMBATH YHUCIA, MPEACTABIATH YMCIA Ha
KOOpJMHATHOM MPSIMON, OKPYIJISATH YHCIA; YMEHHE JejaThb MPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHHI

YMeHne onepupoBaTh TOHSATHSMH: CTENEHb C IENBIM  II0Ka3aTeleM,
aprudMeTUYECKHI KBaJI[paTHBIM KOPEHb, MHOTOUJICH, alreOpandeckas 1po0b,
TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHH OoJIbIle
€IMHUIIBI; YMEHHE BBIMOJHATH pacuyéTel Mo (GopmysaaM, MpeoOpa3oBaHUsS
LENBbIX, JPOOHO-PAlMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
PA3JI0KCHUEC MHOIO4JICHA Ha MHOKHUTCIIU, B TOM YHCJIC C HCIIOJIb30BAHUEM
(dbopMyI pa3sHOCTH KBaJIpaToOB U KBaJpaTa CyMMBI U pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YPABHEHHE C
OJIHOU NEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pemarbh JIMHEHHBIE W KBaJpaTHblE YpaBHEHUs, JPOOHO-
palMOHAIBHBIE YPABHEHUS C OJTHOW NIEPEMEHHOM, CUCTEMBI IBYX JIMHENHBIX
ypaBHEHHI, TMHEHHBIC HEPABEHCTBA M UX CHUCTEMBI, KBaJIpaTHbIEC U JPOOHO-
palMOHaIbHBIE HEPABEHCTBA C OAHOW IEPEMEHHOW, B TOM YHCIE IIPU
peUIeHun 3a1ad U3 JPYTUX NPEeIMETOB M MPAKTUYECKUX 3a]a4; YMEHHE
UCIIOJIB30BAaTh KOOPJAMHATHYIO NMPAMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (GyHKIUS, Tpapuk (yHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXYTKH BO3PACTaHUS,




yObIBaHMs, HauOoNIbIlee W HaWMEHbIee 3HAa4YeHHs] (YHKIUH; yMEHUE
ONEPHPOBATh TOHATHSIMU: TIpsSMasi  MPOMOPIUOHAIBHOCTh, JIMHECWHAsS
byHKIMS, KBaapaTWyHas (QyHKIUsA, oOpaTHas MPOMOPIHOHATBHOCTD,
napaboia, runepOona; yMeHHUE CTPOUTh Tpaduku QyHKIUN, UCIIOIH30BATh
rpaduKd UL ONPEJACICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pelieHus 3agad W3 JIPYTHX YYeOHBIX MPEAMETOB WM pPEaTbHOW JKU3HH,
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBHCUMOCTH MEXKy BETUIUHAMU

YMeHue onepupoBaTh NOHATUSAMHU: MOCIIEOBATEILHOCTD, apu(MeTHuyecKas
U TeOMeTpUYecKass MpOrpeccMd; YMEHHE MHCIONb30BaTh CBOWCTBA
nocie0BaTelbHOCTEH, GOPMYIIBl CyMMBI U OOIIEro 4jieHa HpU PelIeHUuU
3a1a4, B TOM 4YHCIE 3a4ad U3 JAPYruxX y4eOHBIX MPEIMETOB U peaslbHOU
KU3HU

YMeHue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YKCJE€ HA MPOLEHTHI, JOJIU U
4yacTH, JBHKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTH MOKYIOK U YCIYT,
HAJIOTH, 3aJa4d W3 OOJIaCTH YOpPABJIECHUS JHYHBIMH U CEeMEHHBIMU
¢uHAHCAMM); YMEHHUE COCTABJIATH BBHIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 33JauM, HCCIENOBAaTh IIOJYYEHHOE pEUICHHE U
OLIEHUBATh MPABIONOA0OHOCTD MOTYYCHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYroJbHHUK, PABHOOCIAPEHHBIH U
PaBHOCTOPOHHHUM TPEYTrOJBHUKH, MPSMOYTOJIBHBIA TPEYTOJIbHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJIbHUKA, YETBIPEXYTOJILHUK,
napasuiesIorpamMm, poMO, MPSMOYTOJIBLHUK, KBAJIpaT, TPAMELUS; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO € IPOCTPAHCTBEHHBIMU (DPUTYpaMU; YMEHUE
pemaTh 3aJa4i, B TOM YHCJIC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3YYEHHBIX CBOKCTB (uryp u
¢dakToB

10

YMeHue omnepupoBaTh TMOHSATHSMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; IAapauIeIbHOCTh U IEPIEHAUKYIAPHOCTh IMPSAMBIX, YOI
MEXy MPSIMBIMH, TTEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, mogo0ue Gpuryp,
NOJOOHBIE TPEYTrOJbHUKH, CUMMETPHSI OTHOCHUTEIEHO TOYKH W TPSIMOM;
YMEHHE pAclo3HaBaTh pPAaBEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
NapaJuIeIbHOCTh M MEPIICHANKYIISIPHOCTH MPSIMBIX B OKPYKaIOLIeM MUPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JUIMHA, PACCTOSHHE, Yroji (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHUKA), TJIOMIA b, YMECHUE OLICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE IPUMEHSITh
dbopMyIIBI IEpUMETpa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMIA M Kpyra, o0beMa MPSIMOYTOJIBHOTO IMapajuiesienuIieia; yYMEHHE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUMI, ITOIIAAEH

12

YMenne  u3zo0paxkarb  IUIOCKHE  (QUTYpl W HUX  KOMOWHAIIUH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO
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YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha
YUCJIO, CKaJISIPHOE TMPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJb30BaTh
BEKTOpbI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a/ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peanbHON KU3HU

14

YMeHue onepupoBaTh NOHATUSAMH: CTOJOUKOBBIE U KPYTOBBIE AUArpPaMMBbl,
TaOIHIIBI, cpesiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMEHbIIIee
3HaYeHHs,  pa3Max  4YHCIOBOrOo  Habopa,  yMEHHME  H3BJCKaTbh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
Ta0NMIIaX ¥ Ha AMarpaMmax, OTPaKaroIlyl0 CBOWCTBA W XapaKTEPUCTHKU
peasbHBIX MPOIECCOB W SBJICHUH; yMEHHE pacllO3HaBaTh W3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSMU: CIYYalHBIA OMBIT  (CIy4YailHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJMEMEHTapHBIM  HCXON)
CIIy4aifHOTO OIbITa, CIy4yalfHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHUE
HaXOJUTh  BEPOSATHOCTH  CIAy4yailHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHUE peliaTh 3aJaquu
METOJIOM OpraHH30BaHHOIO Tmiepedopa MU C HCIOJIb30BAHMEM IIpaBHIIA
YMHOXXEHUS; YMEHHE OLECHHBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb NPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHII B OKpYXKAalOIleM MHpE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEI U €ro
POJIBIO B MACCOBBIX SIBICHUSAX
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YMeHue BbIOMpATh MOIXOASIINN U3y4eHHBIH METOJ JJISl PEUIeHUs 3a]lauu,
IPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IMpHUpPOAE U
JKU3HU, paclo3HaBaTh INPOSIBICHUE 3aKOHOB MaTEMaTHUKU B MCKYCCTBE,
ONMCHIBATh OT/AEJIbHBIE BBIIAIOIIMECS pPE3YyJbTaThl, MOJIYYEHHBIE B XOJE
pPa3BUTHA MaTEeMaTHKU KaK HayKH, IPUBOJIUTH IPUMEPHI MATEMATHYECKUX
OTKPBITUIA U UX aBTOPOB B OTEUECTBEHHOM M BCEMUPHOUN UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCIEHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeTMMOCTH LETbIX YHCEe
12 OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE MEPHOAUYECKHE
napobu
1.3 PanmonaneHbie uncna. ApudMeTHnuecKre oneparyy ¢ paioHaTbHBIMA YUCIIAMH
1.4 JleiicTBuTenbHbIC Yncia. ApudMeTHIecKue Onepanny ¢ AeHCTBUTEILHBIMUA YHCIAMU
L5 HpI/I6J'II/I}KéP£HI>Ie BBIYMCIICHHMS, IPABUJIA OKPYTJICHUS, IPUKNIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUI
2 AnrebpanuecKue BHIPAKCHHS
2.1 BykBeHHbBIE BBIpa)KEHHSI (BBIPAKEHUS C IEPEMEHHBIMH )
9 Crenenb ¢ nenbiM nokazaresieM. CTeneHb ¢ pallMoOHaNIbHBIM Moka3zaTteneM. CBOMCTBa
’ CTETEeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmerndeckuil KOpeHb HATYpaJbHOM cTerneHu. JleficTBug ¢ apuMeTHIecKuMu
' KOPHSIMH HAaTypaabHOM CTEIECHH
3 YpaBHEHHUs 1 HEpABEHCTBA
3.1 Lenbie u poOHO-panoHaNbHBIE ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 enple u papoOHO-palMoHanmbHBIE HepaBeHCTBA. CHCTEMBI H  COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenue TeEKCTOBBIX 3a1a4
4 Uucnoble MOCiIeI0BATETbHOCTH
4.1 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIICHTOB
5 OyHKIUU
Oynk1ius, cnocoOsl 3ananus GyHkuud. ['paduk pynkunn. O6nacTs onpenenaeHus 1
51 MHOeCTBO 3HaueHui ¢yHkuuu. Hymu Qynkmum. [IpoMeKyTKu 3HAKOIOCTOSHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (QYHKIMHU. MaKCHMyMbl W MHUHUMYMbl (QYHKIUU.
Haubonbiiee u HanMeHbllee 3HaUeHne QYHKINN Ha IPOMEKYTKE
6 KoopauHnaTs! Ha IpsAMOii U IIJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 ['eomeTrpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroabHUK




7.3 MHOroyroiabHIUKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenne reoMeTpudecKux BEIMYUH
7.6 BekTopsl Ha T10CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJIMYECKOE OBECHEYEHHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

BepositHOCTh M cTatrcTuka 7-9 kiaccsl, nof penakuuei Amenko U.B., Mocksa, [IpocBenienue,
2023

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Teopust BepositHOcTel u ctatuctuka/FO.H. TropuH, A.A.Maxkapos. 1.P.Briconkuii, .B. fAmenxo.-
2-e u3a., nepepaborannoe.- M.:.MITHMO:0AO “MockoBckue yd4eOHUKN - 256 c.: uiL.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

https://resh.edu.ru,
https://edu.skysmart.ru/
https://nsportal.ru/,
https://infourok.ru/
http://www.fipi.ru/



https://infourok.ru/

IMpuiaoxenne 1. KoHTpoabHBIE pA00THI

KonTpoabHnas padora Nel Crarucruka. MHokecTBa

BapwuanT 1

1. Jlau wuucnoBoit HaGop :7,-2,2,1,-1,0-,4,5 Haiigure pans sToro Habopa cpenHee
apu(pMeTHYECKOe, OTKIOHEHHE, TUCTICPCUIO

2. Haiinute oObenMHEHHE M TIEPECEYCHHE MHOMKECTBA IU(P, UCHOIB3YEMBIX B 3aIHCH
gucen 13089 u 930590

3. CocraBpTe HE MeHee S CIOB OYKBBI KOTOPBHIX OOpa3yrOT MOJAMHOXKECTBO MHOXECTBA
A=(k,0,p,a,0,71,1,)

4. Kaxnas ceMbs, ®UBYILAs B HAallIeM JIOME, BHIITUCHIBACT UJIU Ta3€Ty, WU XKypHAaJ, WIH TO
U Ipyroe BMeCTe. 72 CEMbs BBIIUCHIBAIOT Ta3€Ty, a 28 ceMeill BBIMUCHIBAIOT XypHai. 1
15 cemeil BHITUCBHIBAIOT U ra3eTy, U )KypHall. CKOJIBKO ceMel XKUBYT B HaIleM JoMe?

KonTtpoabsnas padora 2 Ciayuaiinbie co0biTusl. BepositHocTh. I'padbl
1 BApHAHT

1. B cocya ¢ Temnoi Bozoil, morpy3mwim 10 repmoMeTpoB. TepMOMETpH,
THIOKa3aJ M CIeTyIONTHE Pe3yIbTaThl:

34,5° 35,1°; 34,4°; 34,2° 34,7° 34,6° 35,0°; 34,2°; 34,5°; 34,8°.
Haiiure pa3Max moka3aHHII TepMOMETPOB. YeM MOKET 00BSCHATBCS,
H3MEHIHBOCT BIIOKA3aHIAX TepMoMeTpoB? Ha3oBHTe X0Ts OBl 1BE BO3MOKHEIC

TIPITSIHEL.

2.B Taﬁﬂﬂ[[e, IIPEACTaBICHO IIPOM3BOJICTBO aBTOMOOIIEN Ha HEKOTOPOM aBTO3aBOJC 110

TO/aM.
| Tox | 2000 |2001 |2002 |2003 |2004 |2005 |2006 |
Yncno 84 77 81 79 &5 102 113
aBTOMOOIHIIE

i,

TBIC. IIITYK

CocTaBbTe TaOMHITy H3MEHEHNA TIPOI3BOICTBA ABTOMOOILTET TT0 CPAaBHEHITIO C
2000 r. BuporeHTax.

3. Ha pricyHKe - cxema fopor, ceassBarommx ropoga A, B, B, I, [, E, XX, 3. ITo xaxmoii
JIOPOTeMOKHO JBHIATHCS TOJIBKO B OJHOM HAIPABICHII, YKA3aHHOM CTPEIKOIL
CKOIBKO CYIIECTBYET pazINUHEIX TMyTeil 13 ropoa A B ropox 3?7

a

o

4. Ha sx3aMeH BEIHeceHO 60 BompocoB, AHpeil He BRIY4ILT 3 113 HIX. Haiinre
BEPOSTHOCTHTOTO, UTO €MY MOTMAJIETCSI BEIYUEHHBII BOTIPOC.

5. Ha xnaBuatype Tenedona 10 mudp (ot 0 g0 9). KakoBa BepOSTHOCTb TOTO, YTO
cayuaiiHoHaXxkaTad mudpa oyaeT u€THo?
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