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COLEPKAHHUE YYEBHOI'O IPE/IMETA

7 KUIIACC

[IpencraBinenue NaHHBIX B BHUJAE TaOuul, guarpamm, rpadukoB. 3arnoiHEHHE TaOJHil,
YTEHUE M MOCTPOCHHUE JUArpaMM (CTOJOMKOBBIX (CTOJIOUYATHIX) M KPYToOBBIX). UTeHHE rpaduKoB
peasbHbIX mporieccoB. M3BneueHne mHbopMaluu W3 AUarpaMM M TaOIUL, UCIOJIb30BaHUE U
WHTEPIPETAIHS TAHHBIX.

OmnwucarenbHas CTaTUCTHUKA: CpeHee apuMeTHUeCKoe, MeIuaHa, pa3Max, HauboJbliee u
HaUMEHbIIIee 3HaYCHUS Ha0opa YHCIOBBIX NaHHBIX. [[puMepsl Ciry4aitHONH N3MEHYHBOCTH.

Cry4aiiHblif KCIepuMEHT (OIBIT) U City4yaiiHoe coObiTHe. BepositHOCTh U "acTtoTa. Posb
MaJIOBEPOSATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B Mpupoje U B obmiectBe. MoHeTa U
UrpanbHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. Crenens BepmuHbl. Yucio pédep u cyMMapHasi CTeTIeHb BEpIIHH.
[IpencraBnenue o csazHoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon rpada (sinaepoB
nyTh). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. Perenne 3anau ¢ momonisbio rpados.

8 KJIACC

[IpencraBieHne faHHBIX B BUJE TAOJIUII, JUAarpaMm, rpadukos.

MHOKeCTBO, 2JIEMEHT MHOXKECTBA, MOAMHOKeCTBO. Ormepaluy HaJ MHOKECTBAMU:
o0beMHEeHHe, IepecedyeHue, jonojgHeHue. CBOMCTBa omepauuii  Haj  MHOXKECTBAMHU:
IIEPEMECTUTENIBHOE,  COUYETATENIBHOE, PACHpPENEIUTENbHOE, BKIOueHus. Mcnonb3oBaHue
rpau4ecKoro npeiCcTaBIeHUs] MHOKECTB Ul ONMCaHMs peabHBIX MPOIIECCOB U SIBICHUH, MPU
peLIeHNH 3a]1a4.

W3mepenne paccerBaHUs AAaHHBIX. JlMCIepcUs M CTaHJIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHuUs.

OnemMeHTapHble COObITHS cCilydailHOro ombita. CiywaiiHele coObITHS. BepositHocTH
coObITHii. ONBITBEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSMHU. CiyuyaiiHbli BBIOOP.
CBsi3b ME@XJy MaJlOBEpOATHBIMU M TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B MPUPOJE,
00I11eCTBE U HAYKe.

JlepeBo. CBolicTBa 1€peBbEB: €AMHCTBEHHOCTD ITyTH, CYLLIECTBOBAHUE BUCSAYEH BEPILNHBI,
CBSI3b MEXKJy YHUCIIOM BepIIMH W uuciaoM pédep. IlpaBuino ymHoxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IporuBomonoxusie coObITHSA. [uarpamma Oitnepa. OObeauHEHHE U TEpeceUCHUE
coObiTuii. HecoBmecTtHble coObiTHs. ®dopMmyna clokeHHs BEpOSTHOCTEH. Y cloBHas
BepoATHOCTb. [IpaBuio ymHoxenus. HesaBucumbie coObitus. [IpencraBinenue skcnepuMeHTa B
BUJE AepeBa. Pemenue 3a1ady Ha HaXO0KJIEHUE BEPOATHOCTEM C MOMOIIBIO JEpEBa CIy4alHOro
AKCIIEPUMEHTA, IUarpaMm ODUiepa.

9 KIIACC

[IpencraBienue JaHHBIX B BUIE TaONHII, JUarpamm, rpaguKoB, HHTEpPIIPETalus JaHHBIX.
UreHue u mocTpoeHue Tadiuil, AuarpaMm, rpauKoB MO peabHBIM 1aHHBIM.

[TepectanoBku u Qakropuan. CoderaHnuss U 4uciIo coderanuit. TpeyroapHuk I[lackans.
Pemenue 3aa4 ¢ uCnosp30BaHuEeM KOMOMHATOPUKH.



['eomerpuueckas BeposTHOCTh. CiydaifHbI BBIOOP TOUKH W3 (DPUTYpHl HA TUIOCKOCTH, W3
OTpE3Ka U U3 IyT'¥ OKPYKHOCTH.

Hcneitanue. Ycenex u Heyaauda. Cepust ucnibITaHU 10 iepBoro ycnexa. Cepus UCIBITaHUN
Bepuymnu. BepostHocTH coObITHI B cepry UCTbITaHUNA bepHyIm.

CrnyualiHas BEIMYMHA M pPACIpENEICHHE BEpOSATHOCTEM. MareMaTuueckoe OXHUJaHuEe U
mucnepeus. [IpuMepsl MareMaTH4ecKoro OXHAAHUA KaK TEOPETHYECKOrO CPEIHEro 3HA4eHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIIyYalHOW BEIMYMHBI «YUCIIO YCIEXOB B
cepuu ucnblTaHui bepHymy.

[TonsTue 0 3akoHe OGonbLIMX yuces. M3MepeHue BeposTHOCTEH ¢ MOMOIIBIO 4acToT. Poib
¥ 3HaUCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS INpOrpaMMbl ydeOHOro kypca «BepostHocTh u
CTaTUCTHKA» XapaKTEPHU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NPOSIBIICHUEM HMHTEpeca K MPOUUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTuKH,
[EHHOCTHBIM OTHOILIIGHUEM K JOCTHXKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HayKaX U MPUKIATHBIX
chepax;

2) rpakIaHCcKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHMHA M pPEANTH3aldu ero IMpas,
NPEJCTAaBICHUEM O MAaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO O0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHHUEM JOCTHXKEHUMN
HAYKH, OCO3HAHHEM BaKHOCTU MOPAIbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PEIICHHH MPAKTUYECKUX 3a/lad MaTeMaTH4eCKOU
HAIpaBJICHHOCTH, OCO3HAHMEM BKHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs HA MPOTSHKCHUN BCEU
KHU3HH JUIS YCHEITHOW MPo(ecCHOHANBHON AEITEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIUBUAYAJIbHOW TpaeKTOpuH OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUIETh MaTeMaTHYeCK1e 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHUEHTAIlMe B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUYHBIX TPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UEJIOBEKAa, NPHUPOABI H OOIIecTBa, TOHUMaHHEM
MaTeMaTHYECKOW HayKH Kak cQepbsl YeIOBEYECKOW MAEATENbHOCTH, JTaloB e€ pa3BUTHSI U
3HAYMMOCTH IS PA3BUTHSI IIMBHIIU3AIIH, OBJIAJCHAEM S36IKOM MaTEMATHKH M MaTeMaTHYECKOU
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMHU HABBIKAMU
UCCIIEI0OBATEIbCKON AEATENIbHOCTH;

6) ¢usnueckoe BocnuTaHUHe, (GoOpMHUpPOBaAHMEe  KYJIbBTYPbl  3/10POBbS W
IMOLUOHAJIBLHOIO 0J1aroNoJIy4yus:

FOTOBHOCTBIO NPUMEHATh MaTeMaTHYeCKHE 3HAaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (30POBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OT/bIXa, peryisapHas Quznueckas aKTUBHOCThH), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHU,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAaKOT'o )K€ MpaBa JIPyroro 4eiIoBeKa,

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:



OpHUCHTAIlMe Ha NMPUMEHEHHE MAaTEeMAaTWYeCKHX 3HAHWW JUIS PEIIeHHs 3afad B 001acTh
COXPAHHOCTH OKPYXKAIOIIeH Cpefbl, IJIAaHUPOBAHUS IMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJEICTBUMA Ui OKpY>KaloIIeH Cpeibl, OCO3HAHHEM TJI00AIBHOTO XapakTepa AKOJOTHYECKUX
npoOJIeM U MyTeH UX pelIeHHUs;

8) aganTanus K U3MEHAIOIIMMCS YCIOBUSAM COIHAILHON U MPUPOIHOI cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEONPEICIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JCATEIBHOCTh, B TOM YUCIIC YMEHUE YUHUTHCS Y JIPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESITEIIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMH U3
OIIBITA JAPYTHUX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4YuCie POPMYIUPOBATH UJCH,
MOHSITHSI, THIIOTE3bI 00 00BEKTAaxX W SBJIICHUSAX, B TOM YHUCIIC PaHEEC HEW3BECTHBIX, OCO3HABATH
JIeUIUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh MPUHUMACMBIC PEIICHUS W
NecTBUS, POPMYJIMPOBAThH M OLICHUBATH PUCKH U TIOCIIEIACTBHS, (JOPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁnble JeHCcTBUA

Ba3oBble 1oruveckue aeicTBUA:

e BBUIBJISATE M XapaKTepU30BaTh CYLIECTBEHHBbIE NMPU3HAKU MaTEMAaTHUYECKHX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXIY MOHATHAMH, (OPMYIHPOBATH OMNpEICICHHs MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCu(UKAIUU, OCHOBAHUS ISl 000OIIEHUS 1
CpaBHEHWsI, KpUTEPHH ITPOBOIUMOTO aHAIIN3a;

® BOCIPUHMMATh, (POpMyIUpOBaTh U NPeoOpa3OBHIBATh CYXXACHUSA: YTBEPIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINe, YCIOBHEIE,

® BEBUIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (aKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSIX, NpearaTh KPUTEPUU IS BBISBICHHS
3aKOHOMEPHOCTEN U POTUBOPEYUHNIA;

e JenaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTUKHU, ICTYKTHBHBIX W WHIYKTUBHBIX
YMO3aKITIOYCHUH, YMO3AKITIOUSHUH 110 aHAJIOTHH;

e pa3dmparh MOKa3aTeIhCTBA MATEMATUICCKUX YTBEPKACHUH (TIPSMBIC U OT MPOTUBHOTO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTeMaTUYeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, TPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKIACHUS;

e BbIOMpaTh cHoco0 pemieHus y4eOHOW 3anadyu (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOIAIIMNA C YYETOM CaMOCTOSITENBHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKUue AeiCTBHSA.

® CMOJNB30BaThb  BOMPOCHI  KakK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS,
dbopMyIupoBaTh BOIPOCH], GUKCUPYIOIIKE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIBHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIUI0, MHEHHE;



MPOBOJMTH IO CAaMOCTOSITCILHO COCTABJIICHHOMY TIUIAaHY HECIOXKHBIA JKCIICPUMEHT,
HEOOJIBIIIOE HUCCIICJIOBAHME [0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITENILHO  ()OPMYJIUPOBAaTh  OOOOINEHHMS W  BBIBOJBI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJICHUS, MCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH ITOJTYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEATOIOKCHHS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ unopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIS
pelLIeHNs 3a1a4H;

BbIOMpATh, aHAIN3UPOBATh, CUCTEMATU3UPOBaTb M MHTEPIPETUPOBATH WHGOPMAIIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpATh (OopMy MpeACTaBIeHUS WHPOPMAIMK U WLIIOCTPHPOBATH PElIacMble 3a/1a4n
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u ©X KOMOMHALMSIMY;

OLICHMBATh HAJEKHOCTh MHPOPMALUMHU MO KPUTEPUSAM, NPEIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUHU C YCJIOBHUSIMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3aJa4l, KOMMEHTHPOBATh
MIOJTYYEHHBIN pe3yJIbTarT;

B X0ji€ OOCYXJIEHUS 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeéMON TEMBbI, TPOOIEMBI,
periaemMoit 3a1aun, BICKa3bIBaTh MJIEH, HAIlEJICHHBIC HA TIOMCK PEIIEHHUs, COTIOCTABIISATh
CBOM CYXXJIEHUS C CYXXJICHUSIMHU JIPYTUX YYACTHUKOB JUajora, OOHapYy>KUBaTh pa3inyune
U CXOJCTBO TMO3UIMH, B KOPpPEeKTHOW ¢dopme (QopMyIHpoBaTh pa3HOTIIACHS, CBOHU
BO3PAKEHNS,

MPEACTABISATh PE3YNbTAThl PEUICHUS 3a/1aud, SKCIEPUMEHTA, MCCIIEIOBAaHUsA, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7a4 MPE3CHTANH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh W UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaH/IHON U MHANBUAYATLHON paObOTHI TIPH
pEIICHNHN YUYeOHBIX MaTEMaTHYECKUX 33]1a4;

MIPUHUMATH 1I€JIb COBMECTHOM NEATEbHOCTH, IJIAHUPOBATh OPTAaHHU3AIUI0 COBMECTHOM
paboThI, pactipeieNaTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yJIbTAT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYNIIOBBIX opMax paboThI (00CYyX)IeHHUSI, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JACHCTBUS
C IPYTUMU 4JIeHAaMHU KOMaHJIbl, OIEHUBaTh Ka4eCTBO CBOETO BKJIa/la B OOIIMN MPOIYKT
10 KpUTepusiM, cHopMyIMpOBaHHBIM yUYaCTHUKAMU B3aUMOACHCTBHUSL.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranuzanus:



® CaMOCTOSITEIbHO COCTaBJSATH IUIAH, aJrOPUTM pEUIeHHs 3aJayd (Wi €ro 4acTh),
BbIOUpaTh CHoco0 pemeHuss ¢ Yy4€TOM HMEIOIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, 3MOLHOHAJILHBII MHTEICKT:

e BJAJETh CIIOCOOAMHU CAaMONIPOBEPKH, CAMOKOHTPOJIA IMpoIecca M pe3yibTara peuieHus
MaTeMaTUYeCKOH 3a7auu;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPU PELICHUM 3a/la4H, BHOCUTH
KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE pE3yJbTaTa JIEATEIHHOCTH MOCTABICHHON IENU U yCIOBUSM,
OOBSCHATH MPUYUHBI JOCTHXKEHUS WIIM HEJJOCTHKEHHUS 1EJIU, HAXOIUTh OIUOKY, AaBaTh
OILICHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydyeHuss B 7 kJjacce OOydYalOIIMICS MOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3yNbTaThI:

Yurtate uHQOpMAIMIO, MPEICTaBICHHYI0 B Ta0NMIAX, HA IuarpamMmax, MpeICTaBIATH
JTaHHBbIE B BUJE TAONUIl, CTPOUTH TUATPaMMBbI (CTOJIOMKOBBIE (CTONOYATBIE) U KPYTrOBBIE) TO
MacCHBaM 3HAYECHHI.

OnuceiBaTh M WHTEPIPETHPOBATH PEATbHBIC YHCIOBBIC JaHHBIC, TPEJCTABICHHBIC B
Ta0JIMIaxX, HA JHarpaMMax, rpadukax.

Hcnonp30BaTh IS ONMHMCAHHUS JAHHBIX CTATHCTHYCCKUE XapaKTEPUCTHKHU: CpEIHEee
apudmeTnyeckoe, MearaHa, HanOOJbINCe U HANMEHBIIICE 3HAYCHHSI, pa3Max.

HmeTs mpeacTaBieHHE O CIydyailHOW W3MEHYMBOCTUM Ha MpHUMepax IeH, (PU3MYecKHux
BEJIMYMH, AaHTPOMOMETPUUYECKUX JaHHBIX, HUMETh TMPEACTaBIEHHE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K konmy oOydeHus B 8 kiacce oOydYaromMiics MONMYYUT CIEAYIOIIME MPEIMETHBIC
pe3yNbTaThI:

W3Bnexkate u mpeoOpa3oBbiBaTh HMHGOPMAINIO, TPEACTAaBICHHYI0 B BHJE TaOJHII,
TUarpamm, rpaduKoB, MPEJICTABIATh TaHHBIC B BHJIC TAOUII, THarpamMm, rpaduKoB.

OnuchIBaTh TAHHBIC C MTOMOIIBI0 CTATUCTHYCCKHUX MTOKA3aTeNIeH: CPEIHUX 3HAYCHUN U Mep
pacceuBanus (pa3Max, JUCTIEPCHS M CTAHIAPTHOE OTKIIOHEHHE).

HaxomuTh YacTOThl YMCIOBBIX 3HAYEHWH M YacTOTHl COOBITUH, B TOM 4YHUCIE IO
pe3ylbTaTaM U3MEpEeHU U HaOII0ICHHIA.

HaxomuTh BEpOSTHOCTH CHydyallHBIX COOBITUH B  ONBITAX, 3Hasg BEPOSTHOCTH
DIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMNBITaX C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp3oBarh rpaduyeckue MOJENH: JIEPeBO CIy4YailHOTO SKCIIEPUMEHTA, JUarpammbl
Dilnepa, yucnoBas npsimas.



OnepupoBaTb MNOHATHAMH: MHOKECTBO, IIOJMHO)KECTBO, BBINOJHATh ONEPALUN HAal
MHOXECTBaMU: OOBEIMHEHUE, MepeceueHue, JOMOTHEHHUE, TEPEUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb30BaTe Tpauueckoe MPEACTaBICHHE MHOXECTB M CBA3CH MEXIy HUMH IS
ONMCAHUS TPOLIECCOB U SIBICHHUH, B TOM YHUCJIE NPU PELIEHUU 33]ad M3 JIPYrMX ydeOHBIX
IIPEIMETOB U KYPCOB.

K koHiy oOyuenus B 9 kjacce oOydaroumuiics MOJYYUT CIEIyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

W3Bnekatb U 1peoOpa3oBbIBaTh HH(GOPMALMIO, TMPEACTABICHHYIO B  Pa3IMYHBIX
UCTOYHMKAX B BHUJAE TaONHWI, Auarpamm, rpaduKoB, MPEICTABIATH JaHHBIC B BUAE TaOJMHIL,
ararpaMm, rpadukoB.

PemaTts 3amaun opraHM3oBaHHBIM IEpPeOOPOM BAapUAHTOB, a TAKXKE C HCIIOJIb30BAHHEM
KOMOMHATOPHBIX [TPaBWJI U METOJOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKU JJI1 MaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
4uCJIe CPEIHUE 3HAYEHUSI U MEPBI pacCECUBaHUS.

HaxonuTh 4acTOThl 3HAYEHUH U 4aCTOThI COOBITHSA, B TOM YHUCIIE MOJIb3YSCh pe3yJIbTaTaMU
IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOCHUH.

HaxomuTe BeposATHOCTH ciydyallHBIX COOBITHHM B HM3YyYEHHBIX ONbITaX, B TOM 4HCIE B
OTBITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX HCIBITAHUNA IO MEPBOTO
ycrexa, B CepusaxX UCIbITaHUN bepHyIu.

NmeTs peacTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSATHOCTEM.

Hmetsb mpencTaBiieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSIBIEHUH 3aKOHOMEPHOCTH B
CllydaifHOH M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC

Ne
n/
n

€ pa3aesoB U
TeM
NPOrpaMMmblI

[IpencraBienun
€ JaHHBIX

OnucarensHas
CTATUCTHKA

CnyyvaitHas
U3MEHYUBOCTh

Bsenenue B
TEOPUIO
rpadoB
BepositHoCTh 1
yacTroTa
CIIy4aitHOTO
COOBITHS

O000menue,
cHUCTEMAaTH3aI
sl BHAHUH
OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

Bcer

0

34

Haumenosanu KoanuecTBo 4acoB

KoHTpoJbHBI
e padoThl

IMpakTnyeckn
e padoThbI

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f415f
dc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415f
dc

bubmuoreka [JOK
https://m.edsoo.ru/7f415f
dc

bubmuorexa [JOK
https://m.edsoo.ru/7f415f
dc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415f
dc

bu6mmoreka [JOK
https://m.edsoo.ru/7f415f
dc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

Ne HanmenoBanu KounyecTBo yacon DJIeKTPOHHbBIE
€ pa3iesioB u H(ppoBbIE
oo epM A Bcer  Konrpoabusl  IIpakTHuecku f)lépg)fonaTeibﬂme
1| nporpaMMeI 0 e padoThl e padoThI pecypeb
TosTopeHue bu6nmoreka [IOK
1 4 0 0 https://m.edsoo.ru/7f417f
Kypca 7 kiiacca b2
OmnmncarenbHas Bubmmotexa LIOK
2 CTATHCTHIA. 4 0 0 https://m.edsoo.ru/7f417f
PacceuBanue b2
JTAHHBIX =
bubnnoreka IIOK
3 MHoxecTBa 4 1 0 https://m.edsoo.ru/7f417f
b2
BepostHOCTB bubnuorexa [IOK
4 CITy4aiiHOTO 6 0 1 https://m.edsoo.ru/7f417f
COOBITHS b2
BBenenue B bu6nmoreka [IOK
5 TEOPHIO 4 0 0 https://m.edsoo.ru/7f417f
rpadoB b2
Cryuaitibie bubmuorexa [JOK
6 8 0 0 https://m.edsoo.ru/7f417f
COOBITHS b2
O6o0meHue, bubmmorexa [JOK
7 CUCTEeMaTH3aI! 4 1 https://m.edsoo.ru/7f417f
s 3HAHUH b2
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 1
ITPOI'PAMME
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KITIACC

Ne HanmenoBann KoJunuyecTBo 4acoB DJIeKTPOHHbBIE
B € pa3[iesioB H (undgposbie)
2/ Tem Bceer Kon;pom,m)l HpangquKn 06pA30BATEIBHELE
mporpaMMeI 0 e padoThl € padoThl pecypesi
ToBTopeHie bu6nmoreka [IOK
p 4 0 0 https://m.edsoo.ru/7f41a3
Kypca 8 kiacca 02
OJeMEeHThI bu6nmoreka [IOK
KOMOMHATOPHK 4 0 1 https://m.edsoo.ru/7f41a3
u 02
T cOMETDIICCK bubmuorexa [JOK
P 4 0 0 https://m.edsoo.ru/7f41a3
ast BEpOSITHOCTh 02
(T bubmuorexa [JOK
6 0 1 https://m.edsoo.ru/7f41a3
bepnynu 02
Corvaiinas bubnnoreka IIOK
y 6 0 0 https://m.edsoo.ru/7f41a3
BEJIMYMHA 02
bu6mmoteka [IOK
Obobmerme, 10 1 0 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBIIEE
KOJIMYECTBO
YACOB IIO 34 1 2
ITPOI'PAMME
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

7 KIIACC
Koxn .
A —— IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATLI 0CBOSHHS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHuA
pe3yJibTarTa
5 BeposTHOCTB M cTaTUCTHKA
Uurate HHPOpPMAIHIO, IPEICTABICHHYIO B Ta0IMIIaX, HA TUarpammax,
5.1 NpEACTaBIATh JaHHbIE B BHAE TaONWI, CTPOUTH JUATrPAMMBI
(cTonOuKoBBIE (CTOI0YATHIE) M KPYTOBBIE) 1O MACCUBAM 3HAYCHHUI
59 OnuceiBaTh M UHTEPIPETUPOBATH peajbHbIE YHUCIOBBIE JaHHBIC,
MpEJCTaBICHHbIEC B TAOJIMIIAX, HA TUarpaMMax, rpadukax
Hcnons3oBath TUIS OTHMCAHUS JTAHHBIX CTaTHCTUYECKUE
5.3 XapaKTepUCTHKH: CpeaHee apupMeTndeckoe, Menana, HanoopIiee u
HauMEHbIIIee 3HAYEHUS, pa3Max
Nwmets nipencTaBieHne o CiIy4aiiHON U3MEHYHBOCTH Ha IpUMeEpax ILieH,
5.4 (Gu3NYeCKUX  BEIMYUH, AHTPOIIOMETPUYECKHX JIAHHBIX, HMETh
MIPE/ICTAaBICHUE O CTATUCTUYECKON YCTOMYHUBOCTH
8 KIIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeMeTHbIE Pe3Y.IbTATLI 0CBOSHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJbTarta
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTh W TpeoOpa3oBBIBaTH MH(OPMAIUIO, IMPEICTABICHHYIO B
5.1 BUJe TaOdHI, auarpamm, rpadukoB, MPEICTaBIATh JaHHBIE B BUIE
TabJIUL, IUarpaMM, rpaguKoB
OnuceiBaTh JaHHbIE C [OMOINBIO CTAaTHMCTUYECKUX IIOKa3aTelneil:
5.2 CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, JuUcHepcus |
CTaHJapTHOE OTKJIOHEHHE)
53 HaxonuTe 4acTOThI YMCIIOBBIX 3HAYEHUN W YACTOTHI COOBITUH, B TOM
' YHUCJIE 10 Pe3yJIbTaTaM H3MEpPEHUN U HAOJII0ICHHIA
HaxomuTth BeposATHOCTM CIIy4alHbIX COOBITHMM B ONBITax, 3Has
5.4 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE€ B OMNBITaX C
PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHSIMU
55 Ucnons3zoBath  rpaduueckue  MOIETH:  JIEPEBO  CIIy4ailHOTO
HKCHEPUMEHTA, TuarpaMMbl Diiiepa, yuciaoBas mpsmas
OmnepupoBaTh MOHATUSIMH: MHOXECTBO, IMOJMHOXECTBO; BBINOJIHAThH
56 Olepallil  HaJ  MHOXECTBaMH:  OOBEIMHEHHE, nepeceteHue,
JIOTIOJTHEHUE; TIEPEUNCIIAT JIEMEHThI MHOKECTB, IPUMEHATH CBOMCTBA
MHO>KECTB
Hcnonp3oBate Tpaduueckoe MpeiCTaBIeHHE MHOXECTB U CBsi3ei
5.7 MEXI1y HUMH JJIsl ONMCAHUS MPOIECCOB U SIBJICHU, B TOM UYHUCIE MPHU

pellleHn  3a7a49 U3 IPYTUX YY4eOHBIX MTPEIMETOB B KYPCOB
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9 KVIACC

Iff)(:)l:;epﬂeMoro IIposepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHs! OCHOBHOM
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara

5 BeposiTHOCTB M cTaTUCTHKA
W3BnekaTs M mnpeoOpa3oBbIBaTh MH(DOPMALUIO, MPEICTABICHHYIO B

5.1 pa3NMYHBIX HCTOYHMKAX B BHAE TaONWI, JAMarpamMM, TIpaguKoB,
IIPEJCTABIATh JaHHbIE B BUJIE TAOJIUIL, JUarpamMm, rpaukoB

59 Pemare 3asaun opraHun30BaHHBIM 11€peOOPOM BapHUaHTOB, a TaKXkKe C
MCIOJIh30BAHNEM KOMOMHATOPHBIX MTPABHUI U METOIOB
Hcnons3oBaTe  ONMCATENbHBIE  XapPAKTEPUCTUKUA UL MAaCCHBOB

5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHHUE 3HAYEHUS U MEPHI
paccenuBaHus

54 HaxonuTh 4acTOThl 3HAUYE€HHWH W YAaCTOTHI COOBITUS, B TOM 4HCIIE

' N0JIB3YSICh Pe3yJIbTaTaMH IIPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUH

HaxoauTbs BEpOSATHOCTH ClydallHbIX COOBITUI B M3yUYEHHBIX OIBITAX, B

55 TOM UHUCJIE B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU

' COOBITUSIMM, B CEpUSAX HCIBITAHUNH OO0 MEPBOTrO YyCIexa, B CEpUsiX

ucnelTanuii bepHysm

56 Nwmets NpPEACTaBICHUE O CIIy4allHOM BEJIMYMHE U O paclpelelIeHun
BEPOSITHOCTEN
Nwmetr mpezacTaBieHue o 3aKOHE OOJBIIMX YMCEN KaK O MPOSBICHUU

5.7 3aKOHOMEPHOCTU B CIy4alHOM H3MEHYMBOCTM M O POJU 3aKOHa

0O0JIBIINX YKCEN B IPUPOJE U OOLIECTBE
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposiTHOCTB M cTaTuCTHKA
[IpencraBiaenue AaHHBIX B BUjAE TaOiull, AUarpamm, rpaukoB. 3anoIHEHUE
Ta0JIUIl, YTCHWE W TOCTPOSHHUE auarpaMM (CTOJOHMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbix). UreHue rTpaduKoOB pealbHBIX IporeccoB. VI3BrnedeHue
uHPOpPMALIUM W3 JIUArpaMM M TaOJUI], HMCIIOJIb30BAaHHUE M HHTEPIPETALUSI
JTAHHBIX
OnwucarenbHasi CTaTHCTHKA: cpenHee apu(pMETHUecKoe, MeIHaHa, pa3Max,
5.2 HauOoJIbllIee U HaUMEHblIee 3HaueHUsI Habopa YMCIOBbIX JaHHbIX. [Ipumepsl
CIIy4yallHOM U3MEHUYNBOCTH
CrnyuyaliHplii SKCIIEpUMEHT (OIBIT) M ciay4yaiiHoe coOwiThe. BeposTHOCTh U
5.3 yacToTa. Poib ManoBepOSTHBIX M HPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoie U B o0mecTBe. MoHeTa U UrpajibHast KOCTh B TEOPHU BEPOSITHOCTEH
I'pad, Bepmmnua, pebpo. Crenensp BepmmHBL. Ywncino pédep m cymMmapHas
54 creneHb BepiuH. Ilpeacrasnenue o cBazHoctu rpada. Lenu u nuksl. Ilytu
B rpadax. OOxom rpada (siimepoB myth). llpencraBienue 00
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouibio rpadon
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
5 BeposiTHOCTB M cTaTuCTHKA
5.1 [IpencraBieHne NaHHBIX B BUJE TAOJIUIL, AUAarpaMm, rpaukoB
59 MHOXeCTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
MHO’KECTBaMU: 00BbEAMHEHNE, IEpeceUeHUE, TONOJTHEHNE
53 CaoiicTBa onepanuii HaJ] MHOKECTBAMU: [I€PEMECTUTEIILHOE, COUETaTENIbHOE,
pacnpenennuTeNbHOE, BKIYECHHUS
54 Hcnonp3oBanue Fpa(I)I/I‘IeCKOTOV NPEJCTaBICHUS MHOXECTB Ui ONHCAHHS
peasIbHBIX MTPOLIECCOB U SBJIEHUH, IPH PEIICHUU 3a]1a4.
55 N3mepenne paccenmBaHus AaHHBIX. /lucnepcus M CTaHAAPTHOE OTKIOHEHHE
' YHCIJIOBBIX HAOOpoB. J[narpamMMa paccenBaHus
DNeMEHTapHbIE COOBITHS  ClydailHOro onbiTa. CiydaifHble  COOBITHS.
56 BepositHocTH  cOOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
' coObrTusimu.  CotyvaiiHbiii  BbIOOp. CBSA3b MEXIy MAaJOBEPOATHBIMU U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
JepeBo. CBolicTBa J€pEBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE
5.7 BUCSYEH BEpUINHBI, CBA3b MEXK/Y YUCIIOM BepILUH U ynciaoM pEdep. [Ipasuio
yMHOKeHus1. Pemenue 3a1a4 ¢ moMomsio rpagos
[TpotuBomonoxHuble coObITHSA. [Jmarpamma Diinepa. OObeauHeHHE H
5.8 nepecedueHre coObiTuil. HecoBmecTHbie coObiTus. dopmyna croxeHuUs
BEPOSATHOCTEMN
59 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxxenus. HezaBucumple coObITHS
5.10 [IpencraBnenne »dKcIepuMEHTa B BHJe jepeBa. Pemenune 3amad  Ha
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HaXO0XJIEHUE BEPOSITHOCTEN C MOMOLIBIO AEPEBA CIYYAHHOI'O 3KCIIEPUMEHTA,
JiarpaMm Dusepa

9 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
5) BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUJAE TaOHIl, 1uarpaMM, rpadukoB, HHTEPIPETALUS
51 naHHbIX. UTeHHE W MOCTpoeHHe TabJull, JuarpamMm, rpaduKoB IO PeabHBIM
JTAHHBIM
5.2 [TepecTanoBku 1 pakTopHa
5.3 CoueTaHus U 4UCIIO COYETAHUU
5.4 Tpeyronbuuk [lackans. Pemenne 3a1ad ¢ uCoiib30BaHUEM KOMOMHATOPUKH
55 I'eomeTrpuueckass BeposATHOCTb. CiydallHbI BBIOOpP TOYKM W3 (UIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'H OKPY>KHOCTU
5.6 Wcneitanue. Ycenex u Heyaaya. Cepus UCHBITaHUHN 0 IEPBOTO ycrexa
57 Cepus ucnbeitanuii bepaymiu. BeposTHOCTH COOBITHII B CEpUM MCIBITAHUN
bepuynnu
5.8 CrnyuaiiHas BeJIMUMHA U paclpesiesieHue BEpOosiTHOCTEN
59 Matemaruueckoe oxxkugaHue U gucnepcus. Ilpumepsl MaTemMaTuueckoro
OKUJAHMS KaK TEOPETUYECKOTIO CPEJHETO 3HAYCHMSI BETMUMHBI
510 MareMaTtuueckoe OXKUJAHWE M JUCHEPCUs CIyYalHOW BEIMYHMHBI «YHUCIIO
YCIIEXOB B CEpHUM UCNBbITaHUN bepHyum»
511 [Tonsitue o 3akoHe OonbIIMX yucen. M3mMepeHue BEpOSTHOCTEH C MOMOIIBIO
gyacToT. Pojb 1 3HaUeHue 3aKoHa OOJIBLIMX YKCEN B MPUPOJIE U 001IecTBe
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y/1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJ MHOXXECTBAMM; YMEHUE ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMpEACTaBIEHWE MHOXKECTB [UIsl OINHCAaHUS PealbHBIX
MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 APYTHX YIEOHBIX ITPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACIICHUC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC paciio3HaBaThb HNCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI KW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHue onepupoBarh MNOHATHSAMHU: HATypaJIbHOE YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATYpaJbHBIX UYHCEI, MPU3HAKUA JAECIUMOCTH,
[eJI0e YUCIIO, MOJYJb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOH,
CTaHJIAPTHBIA BUJ YHUCJIA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOPEHb;, YMEHHUE BBHIMOIHATH JEHCTBHUS C
HucCjiaMi, CpaBHUBATh W YIHNOPAJOYMBATHL 4YHCJIa, MPCACTABIATH 4YHC/IAa Ha
KOOPJIMHATHON MPSMOM, OKPYIVIATh YHUCIA; YMEHHUE JENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LENbIM II0Ka3aTeleM,
aprudMeTHUeCKUil KBaIpaTHbIM KOPEHb, MHOTOUIEH, ajaredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOM CTemeHH OoJblie
€IMHULIbI; YMEHHUE BBINOJHATH pacuéTel Mo Qopmyiam, MpeoOpa3oBaHUs
HENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXEHUN M BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHUE MHOTOWIECHA HAa MHOXHUTEIN, B TOM YHUCIIE C UCIOJIb30BaAHUEM
(dbopMy pa3HOCTH KBaIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliath JIMHEeWHbIE W  KBaJpaTHbIE YypaBHEHHWs, JPOOHO-
palMOHAIbHBIE YPABHEHHS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTMHEHMHBIX
YpaBHEHUH, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAIIBHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON, B TOM YHUCIE IpHU
pEelIeHUH 3aJlay U3 JPYTruX NpPeIMETOB U MPAKTHUECKUX 3a7ad; YMEHHE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 U KOOPAWHATHYIO IJIOCKOCTH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
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GYHKIIUN, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHMs, HawOOJNbIIEE W HAWMEHBIIEEe 3HA4YCHUs (YHKIMH;, YMCHHE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAsI
byHKIMsA, KBajpaTHuHas (QyHKOUS, OOpaTHas MPONOPIMOHAIBHOCTD,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIONTH30BAThH
rpaduKu I ONpENEeNeHHUs CBOWCTB IMPOIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3ajad W3 APYTUX YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh (OPMYIIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATHSIMHU: MOCIEI0OBATENBHOCTD, apupMeTHYEeCKast
U TeoMeTpuYeckas IpOrpeccud; YMEHHE HCIOJb30BaTh CBOWCTBA
MOCJIEIOBATENBHOCTEH, (POPMYIIBI CyMMBI M OOIIET0 WieHa NMPH PEIICHUH
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX YYEOHBIX NPEIMETOB M PEaTbHOM
KHU3HHU

YMeHue pemars 3a/1a4i pa3HbIX THUIOB (B TOM YHUCIIE HA IMPOLEHTHI, JOJIH U
4acTH, JABWXKEHHE, paboTy, LIeHy TOBapOB U CTOUMOCTb IMOKYIIOK U YCIYT,
HaJIOTM, 3aJa4d U3 O0O0JacTH YIpaBJIEHUS JHMYHBIMU W CEMEUHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIECNOBATH IIOJIy4CHHOE pPELICHHE U
OLICHUBATh MIPaBAOI000HOCTh MOJTYUYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBaTh MOHATUAMU: (PUTYypa, TOUKa, OTPE3OK, MpsMmast, JIyd,
JOMaHasi, YrojJ, MHOTOYTOJbHHK, TpPEYroJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJBHUKH, MPSIMOYTOJBHBIN TPEYTOJbHHUK, MEIHAHa,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOIbHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJILHUK, KBA/IPaT, TPANeIHs; OKPY>KHOCTb,
KpYT, KacaTesnbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHUE
pewmiaTth 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HaXOXKJAECHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM H3y4YeHHBIX CBOUCTB (GUIYp U
¢daxToB

YMeHue omnepupoBaTh HOHSTHUSMH: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJbHUKOB; NapauIeIbHOCTh U MEPHNEHAMKYJISPHOCTh NPSAMBIX, YroJl
MEXY MPSIMBIMH, EPIEHANKYJIISP, HAKIOHHAS, IPOEKIHs, mogodue Gpuryp,
NOJ00HBIE TPEYTOJIbHUKH, CUMMETPHsSI OTHOCHUTEIBHO TOYKH U TPSMOMH;
YMEHHE paclio3HaBaTh paBEHCTBO, CHUMMETPHUIO M mojobue ¢uryp,
NapajuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHpE

YMeHue onepupoBaTh MOHATUSMHU: JIJIMHA, PACCTOSHHME, Yroil (BeIM4MHA
yrila, CHHYC U KOCUHYC yTIJla TPEYrojibHUKA), MJIOIIA/b; YMEHUE OLICHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSTh
(1)OpMyJII>I HCpI/IMeTpa U 1Jiomaan MHOFOyFOHBHI/IKOB, JJIMHBI Opr)KHOCTI/I nu
IJIOMmaau Kpyra, oObeMa MpsSMOYTOJIBHOTO TMapajuieJenuIesa; yMEHHe
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB
TpeyronbHuKa, Teopemy Iludaropa, TPUTOHOMETPHUYECKHE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei
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12

Ymenne  u3zo0paxkaTb  IMJIockue  GUTypel W HX  KOMOMHAamuu,
OPOCTPAaHCTBEHHbIE (QUTYpPHl OT pPYKH, C TOMOLIBIO  YePTEKHBIX
MHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WJIM CHMBOJIBHOMY
OIMCAHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJbHAs CHUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpA Ha
YHCII0, CKaJIpHOE IMPOU3BEACHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI Ul MPEACTABICHUS JaHHBIX U PELICHUsS 3a]ad, B
TOM YHUCJIE U3 IPYTUX yUYeOHBIX MPEAMETOB U peaibHON KUIHU

14

15

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE U KPYTOBBIE TUATrPaMMBlI,
TaOIUIIBI, cpeiHee apu(MeTHIecKoe, MeInaHa, HauboblIee 1 HauMEHbIIIEe
3HaYeHHUs,  pa3Max  4YHCIOBOro  Habopa;  yMeHHE  U3BIEKaTh,
UHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALINIO, IPEACTABICHHYIO B
Tab/MIax ¥ Ha JuarpaMmax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peallbHBIX TPOIECCOB U SIBICHUN; yMEHHUE paclo3HaBaTh H3MEHYMBbHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh IMOHATUSMHU: CIyYalHBI ONBIT  (CIy4aiHbIN
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIA  HMCXOJ)
CIIy4aifHOTO OMbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHUE
HAaXOAWTh  BEPOSTHOCTH  CIAy4YallHBIX  COOBITUH B  OMNBITaX  C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, YMEHHE peliaTh 3aadu
METOJIOM OpraHM30BaHHOIO Imiepebopa M C HCIOJIB30BAaHMEM IIpaBHIIA
YMHOXKEHUS; YMEHHE OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH W
SIBIICHUH, MMOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAIOBEPOSTHBIX
COOBITHII B OKpYXAalolleM MHpEe W B JKM3HU; 3HAKOMCTBO C TOHATHEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUYEHHBIH METON JUIsl peUIeHMs 3a7auu,
MIPUBOAUTH NPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpPUPONE U
JKU3HHM, PACIIO3HABATh IPOSBIICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIUCBHIBATh OTJEJIbHBIE BBINAIOIIUECS PE3YJbTAThl, IIOJyYEHHBIE B XOJI€
pa3BUTUSA MaTEMaTUKU KaK HAayKW, IPUBOAUTH IPUMEpPbl MATEMAaTHYECKUX
OTKPBITUI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU
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INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 Hatypanbhblie u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel
12 OOBIKHOBEHHBIE M JECSATUYHBIE JPOOU, MPOLEHTH, OECKOHEYHBIE MEPHOAUYECKHE
npobu
13 PanmonanbHele yncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 [TpubnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA pe3ysIbTara
' BBIYKMCIIEHUH
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoHalIbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 AnreGpanueckast 1poOb
25 ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNbHbIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
3. Lensie u apoOHO-parmoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpruaeckas mporpeccun. @opMyiia CII0KHBIX MPOIIEHTOB
5 OyHKIHH
@ynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk Gynkuuu. O6macTb onpenesreHus u
51 MHOXeCTBO 3HaueHuil ¢pynkumu. Hymu ¢pynkmmu. [IpomMexyTku 3HAKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHUMYMBI (DYHKLUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopauHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPANHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA

19




7.2 Tpeyronbauk
7.3 MHOroyroJasHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIUUYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiITHOCTh M cTaTUCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

Marematuka. BeposatHocTs U cTaTucTHKA: 7-9-€ Kitacchl: 6a30BbIii ypOBEHb: yU€OHUK: B 2
qactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pex. SAmenko M.B., AkunonepHoe
obmectBo «M3narenscTBo «lIpocBenieHne»

METOANUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA
YMK BeposTHOCTh M CTaTUCTHKA 7-8 KJIacChl

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuroreka LIOK https://m.edsoo.ru/7f41a302

http://www.mccme.ru/ http://window.edu.ru/ http://window.edu.ru/window/method/

http://www.edu.ru/
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