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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOAUMOM Ka)XJOMy 4YesoBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaJICHUN KOTOPBIMU TpedyeTcs xopoias 6a30Bas MOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodhecCHOHANIbHON Kapbephl.

Kaxx11p1i1 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETo JaHHBIX. A 111 000CHOBAaHHOTO TIPUHSTHS PEIICHUS B YCIOBUSIX HEIOCTATKA
WM U30bITKa WHOOPMAITUU HEOOXOAUMO B TOM YHCJE XOPOIIO ChOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

MMeHHO mo3TOMYy OCTpO BCTalda HEOOXOAUMOCTh chopMupoBarh y
oOyyaromumxcst GyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B KaueCTBE
HEOTHEMJIEMON  COCTABJISIONICH  YMEHHE BOCIPHHUMATh M KPUTHYCCKHU
aHATM3UPOBATh UH(OPMAITHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHX pEaIbHBIX IMPOIIECCOB U 3aBUCUMOCTEH,
MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH IPUHIIUIIAMHU cOOpa, aHaIu3a U
NPEJCTaBICHUS JaHHBIX W3 Pa3iIHuHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOIaeT o0ydarmmxcs K OOIIECTBEHHBIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKA OpraHU3aluu Tepedopa U mojacuéra 4ucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETSHIINMI B
obOnacTu MHPOPMATUKH U MUPPOBBIX TEXHOJOTHH. [Ipy M3ydeHWH CTATUCTHKU |
BEPOATHOCTH OOOTalIalOTCs TPEACTaBICHUS OO0Y4YaloUMXCd O COBPEMEHHOMU
KapTUHE MHUpa M METOJlaX €ro HccienoBaHusd, (HopMupyercs MOHUMaHUE POJU
CTAaTUCTHKN KaK HCTOYHHKA COITMATBLHO 3HAYMMOUN MH(POPMAIIMH 1 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBHM C JAHHBIMH IEJISIMH B CTPYKTYpE MMPOTPaMMBI y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0Opa3oBaHMs BBIICICHBI
CIIeyIONME CoAepKaTeIbHO-MeToAndeckue auHuu: «lIpencraBienne NaHHBIX U
OnucaTeNbHAs CTaTHCTHUKA», «BeposaTHOCTBY, «DIeMEeHTh KOMOWHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Conepxanue nmuaun «lIpencraBnenne NaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CIIyKUT OCHOBOM 7151 YOPMUPOBaHUS HABBIKOB pa0OTHI ¢ MH(MOPMAITUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uH(popMaImu, IpeIcTaBIeHHON B TaOnHIax, HA AUarpaMMax u
rpadukax, 1o cOopa, MpPEACTaBIEHUS W aHaIM3a JAaHHBIX C HCIOJIb30BAaHUEM
CTAaTUCTHUYECKUX XapaKTePUCTUK CPEIHUX M paccewBaHus. PaboTas ¢ JaHHBIMH,
oOydJaromnyecss y4aTcsi CUHMTBIBATb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIMOTE3bl, Pa3MBIIUISATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHUYHMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

WHTYUTUBHOE TPENCTaBICHUE O CIy4YallHOW H3MEHYMBOCTH, UCCIIECIOBAHME
3aKOHOMEpPHOCTE ¥ TEHJECHIIMA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JIJIst
W3YUYCHUS TEOPUH BEPOSTHOCTEH. bosblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIACCUICCKUMHU BEPOSTHOCTHBIMUA MOJCIISIMHU.

[ToHsiTHE BEpPOSTHOCTU BBOAMUTCS Kak Mepa MPaBIONON00MS CIy4alHOTro
coObiTus. [lpm wu3ydyeHuu yueOHOro Kypca oOydarlmecss 3HAKOMSTCS C
MPOCTEUITUMU METOJJAMHU BBIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTh Ooyiee CIOKHBIE 3amadd. B ydeOHBIH Kypc
BXOJISIT HAYaJIbHbIE TPEACTABJICHUS O CIy4YalHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpaIlUsIMU HAJl MHOKECTBAMHM, PacCMaTPHUBAIOTCS
IpUMEPH IPUMEHEHUS I PEIICHHs 3a7a4, a TaKXKe HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyudaercs y4eOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «IIpeacraBieHne TaHHBIX U ONUCATEIbHAS CTATUCTUKAY,
«BeposaTHocThY», «DIIeMEeHTB KOMOMHATOPUKIY, «BBemenne B Teopuro rpadoBy.

Ha uzydenue yuebHoro kypca «BepositTHocTh u ctaTuctuka» orpoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 xiacce — 34 Jaca (1 gyac B HeeI0).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3arOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIHII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbIX.

OmnucatenpHasi CTaTUCTHUKA: cpefHee apuMeTHUecKoe, MeIWaHa, pa3Mmax,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHbI SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHe. BeposTHOCTh H
gacToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiectBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepiuH. [IpencraBnenue o cszHoctu rpada. lenu u nukinel. [lytn B
rpadax. O6xon rpada (diinepo myTth). [lpeacraBieHue o0 OpUEHTHUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenuie NaHHbBIX B BUAE TaOIMI], 1U1arpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOECTBaMU: 00bEeIMHEHUE, IepeceueHue, qonoiHeHue. CBOWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Tpaduyeckoro MpeICTaBiICHUs MHOMXKECTB IS
OMMCAHMS pPeaJbHBIX MPOLIECCOB U ABJICHUN, TPU PELICHUU 33]1a4.

N3mepenne pacceMBaHMs NaHHbBIX. Jucrepcusi U CTaHIApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydailHOro ombiTa. CiydaiiHple COOBITHS.
BepositHoct  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBSI3b MEXIY MajJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €AMHCTBEHHOCTB ITyTH, CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEXKIY YUCIIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTusl. [uarpamma Oiinepa. OObeaUHEHHE W
nepeceueHne  coObIThil. HecoBMmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBwino ymHoxkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Perienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBIO JIepeBa CIYyYaWHOTO JKCIIEPUMEHTA,
auarpamm Jiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB mo
pealbHbIM JIaHHBIM.

[lepectanoBku u ¢aktopuan. CoueraHus U YUCIO coueTaHuid. TpeyrobHUK
[Tackains. Pemienue 3a1ay ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. CiydaiHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'U OKPYKHOCTH.

Hcnerranue. Ycenex u Heyaada. Cepust MCIIBITaHUN 10 IepBoro ycrexa. Cepus
ucneiTanuii bepayu. BeposatHocTu coObITHI B cepun ucnibiTanuii bepuyiu.

CiyyaiiHasi BEJIMYMHA W PACHpelelICHHE BEPOSATHOCTEHM. MaremaTthueckoe
oxkumanue u aucnepcus. [Ipumepsl  MaTeMaTMYECKOro  OXKHAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaThudecKoe OXWIAHHUE U
JUCIIEpCUS]  CIYyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUU HCHBITAaHUU
bepnymm».

[TonsiTue o 3akoHe OoNbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Ponb 1 3HaUeHHNe 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTb U CTAaTUCTUKA» XapaKTEPU3YIOTCH:

1) naTpuoTnyeckoe BOCIMTAHUE:

IPOSIBJICHUEM HHTEpeca K [POLUIOMY M  HACTOALIEMY POCCHUCKOU
MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHUMCKHUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIDKCHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIaHCKOTo 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX



C IIPAKTUYECKHUM NPUMEHEHHMEM JOCTHKECHUN HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B pEIICHUM IPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaIpPABICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH JKM3HM Ui yCHEUIIHOW MpodeccHoHaNbHOM
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyX JCHH, YMEHUIO BUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpHEHTaMel B JEATEIBHOCTA HA COBPEMEHHYIO CHCTEMY HAay4HBIX
IIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH KakK CQepbl YeJI0BEYECKOU
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA U 3HAYMMOCTH JJIA Pa3BUTHUS LMBHWIN3ALMUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YECKOW KYJbTYypOH KakK CpeACTBOM
ITIO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENbCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJILTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOy YU :

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryspHas Quznyeckas
aKTUBHOCTbH ), C(HOPMUPOBAHHOCTHIO HABbIKA peiiekcuu, MpU3HAHUEM CBOETO IIpaBa
Ha OIMOKY M TaKoro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAalMEN Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJIsl PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPYXKAIOLIEH Cpe/ibl, TIIaHUPOBAHUS MOCTYNKOB U OLEHKH
UX BO3MOKHBIX MOCIEACTBHM IJIs1 OKPYXKAIOIIEH Cpeiibl, 0OCO3HAHUEM II00ATbHOTO
XapakTepa 3KOJOTHUYECKUX MPOoOJieM U MyTel X peleHus;

8) ajanTanusi K M3MEHAIOMUMCH YCJIOBHAM COLUMAJIBHON W NPUPOIHOMU
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYTHX JIOJAeH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;



HEOOXOJUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHWW, B TOM YHCIE
dbopMyIupoBaTh UJIEH, TOHATHUSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30OB, TPEOYIOMMHA KOHTPMEP, KOPPEKTHPOBAThH
IPUHUMAaeMble pPEIICHUSI U JACUCTBUA, (POPMYIUPOBATH M OILICHUBATH PUCKH U
HOCJENCTBHS, (GOPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

ba3oBble jioruyeckue 1eiicTBUS:

e BBIABIITh M XaPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy MOHATHSAMHU, (POpMYyIHpPOBATH
OTpeJeICHUs]  TOHATHM, yCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpHU3HAK
Kiaccu(ukanyy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOPa3OBBHIBATH  CYXKICHHUS:
YTBEPAUTEIIbHbIE U OTpHUIIATEIbHBIC, C€AUHUYHbIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;

e BBIABISATH  MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopedrs B (akTaxX, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;

e JIeJaTh BBIBOABI C HKCIOJIB30BAHHEM 3aKOHOB JIOTHKHU, NEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e paszbupaTh TOKA3aTEIBCTBA MATEMATHUYCCKUX yTBEPKICHUU (TPSIMBIE M OT
MPOTUBHOTO), TPOBOIUTH CaMOCTOSATEIHLHO HECIIOXKHBIC JI0Ka3aTeIhCTBa
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBAaTh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;

e BBIOMpATh CMOCOO pemieHusT ydeOHOHM 3ajaunM (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOoOJIee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

e HCIOJBH30BaTh BOIPOCHI KaK HMCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOPEYHE, MpoOIemMy,
CaMOCTOSATEJILHO YCTaHaBJIMBaTh MCKOMOE W JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHEHHUE;



MPOBOJUTh TO CaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIAaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXK Ty COOOI;
CaMOCTOATENBHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yJbTaTaM
MPOBENEHHOTO HAOJIONCHUS, HCCIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTAThH
MPEANOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAIUMH, JIaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
UH(GOPMAIIMIO Pa3IMUHBIX BUAOB U (POPM IIPE/ICTaBICHHUS;

BbIOUpaTh (GOpMy MpelCTaBiICHUs HMHPOPMAUUM U WUIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JIuarpaMMamH, HWHOM Trpa@ukod U uX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(MOpPMALMU IO KPUTEPHSIM, HPEII0KEHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJbHbIE YYeOHbIe 1elCTBUS:

BOCIIPUHUMATH B (DOPMYJIUPOBAThH CYKICHHSI B COOTBETCTBUH C YCIOBUSIMU
U 1IEeTSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pPEeIIeHUs
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B XOJIe 00CY>KJICHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK/1aeMON TEMBI,
poOJIeMBI, peITacMOl 3aJaud, BBICKA3bIBATh UJCH, HAIICIICHHBIC Ha TTOWCK
PEIICHMS, COTIOCTABIIATH CBOM CYKJICHHUS C CY>KICHUSIMH JPYTUX YYACTHUKOB
nuanora, OOHapy»KMBaTh pa3Iu4yhe M CXOJICTBO MO3UIIUNA, B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKECHHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHHS 3aa91, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa, CAMOCTOSTEIHFHO BBIOMPATh ()OPMAT BBICTYIUICHHS C YIETOM 3a71a4
MIPE3EHTAIMNA U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh W UCIOJI30BATh MPEUMYIIIECTBA KOMAHHONW M WHIUBUTYy ATbHON
paboThI MPU PEIICHNH YICOHBIX MAaTeMaTHUECKUX 3a/1a4;

NPUHUMATh 11€Jb COBMECTHOM JESITCIIBHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, pacrnpencisTh BHIbI pPabOT, JOTOBapUBATHCA,
o0CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IAaTh MHEHHS HECKOJIBKHUX
JIIOICH;

y4acTBOBaTh B TPYyNmHoBBIX ¢dopmax paboTel (0OCykaeHus, OoOMEH
MHEHHUSIMHM, MO3T'OBBIC IITYPMBI U JPYTHUE), BBITIOJHATH CBOIO YaCcTh PaOOTHI



U KOOPIMHHMpPOBAaTH CBOWU JIEWCTBHS C JAPYIMMH WICHAMH KOMAaHJbI,
OLICHMBATh KA4€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHLIe YHuBeEpCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusanus:

e CaMOCTOSITEJIHO COCTaBIIATH IUIAH, AJITOPUTM pELIECHUs 3adauud (W €ro
4acTh), BBIOWpaTh CIOCOO peHIeHUS C YYETOM HUMEIOUIMXCSA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEIICHUN ¢ yIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS MPOILECCa U PE3yabTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIEIN U
YCIIOBHSIM, OOBSCHATH NPUUYUHBI JOCTHKEHHSI WA HEIOCTHOXKCHHS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7 KkJjacce OOyYarOIMICS TIOJYYUT CIICIYIOIIHE
peIMeTHbIC PEe3yIbTaThI:

Yurarb uHGOpPMALMIO, MPEICTABICHHYIO B Ta0nMIax, Ha JuarpaMmax,
OpEJICTaBIsATh JaHHblE B BUAE TaOdMI, CTPOUTH AUarpammbl (CTOJOUKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh U HMHTEPHPETUPOBATH  pEAIbHbIE  YHCIOBBIE  JAHHbIE,
IpEe/ICTaBICHHBIE B TA0INIIAX, HAa JUarpaMmax, rpadukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTHYECKHE XapaKTePUCTUKU:
cpenHee apudMeTHUecKoe, MeIuaHa, HauOoJsblliee W HaMMEHbIee 3HauyeHus,
pa3max.

HNmers mpenacraBieHHe O CIy4aMHOM W3MEHYMBOCTM Ha IIPUMEpax LEH,
(bu3MYECKUX BETUYHMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K koHmy oOyueHuss B 8 kuacce 0OydYaroIIMHCA TMOJYYUT CIEIYIOIIHNE
peIMEeTHbIEC Pe3yJIbTaThl:



W3Bnekate U mpeoOpa3oBhIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BUJC
Tabnwi, auarpamm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAC TaOIUII, AUArpaMM,
rpadukos.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CPEIHHMX
3HAYEHUN U MEp pacceuBaHus (pa3mMax, JTUCIIEPCHS U CTAHJIAPTHOE OTKIIOHEHUE).

HaxoauTpk 4acTOTHI YMCIOBBIX 3HAUCHHUI U YACTOTHI COOBITHI, B TOM YHUCJIE IO
pe3yiibTaTaM U3MEPEHUI 1 HAOIIOCHU.

HaxonuTh BEpOATHOCTH CIy4aHBIX COOBITUH B OMBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM UYHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMU
AIIEMEHTApHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJEIHU: AEPEBO CIy4YallHOTO 3KCIEPUMEHTA,
JAyarpaMMBbl DWiepa, YuciaoBas npsmasl.

OnepupoBaTh MOHATUSMH: MHOECTBO, IOAMHOKECTBO,  BBITIOJIHATH
omepalid HaJ, MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, JOMOJTHEHUE,
MEPEUUCIISATh SJIEMEHTHI MHOYKECTB, IPUMEHSTh CBOMCTBAa MHOKECTB.

Hcnonb30BaTh rpaduuecKoe NpeacTaBICHUE MHOKECTB U CBA3EH MEXKy HUMHU
JUUISL OTIMCAHMS MPOLIECCOB U SIBJIEHUI, B TOM YUCJIC MPU PELICHUU 3a7a4 U3 JPyTUX
y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOydYarONIMIiCS TOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

N3BnekaTh 1 mpeoOdpa3zoBbIBaTh MHPOPMAIIHIO, TPE/ICTABICHHYIO B PA3TUYHBIX
WCTOYHUKAX B BUJE TaOJIHI], TUarpamm, rpadukoB, MPEACTABISTH JIaHHBIC B BUJE
Ta0JIHII, TUarpaMm, rpauKoB.

Pemate 3amaun oOpraHu30BaHHBIM TIEpPeOOPOM BAPUAHTOB, a TaKXKe C
UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapPaKTEPUCTUKU JII MACCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOThl 3HAYEHHU M 4acTOThI COOBITHS, B TOM YHUCIIE MOJb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUMN 1 HAOJIIOACHUH.

HaxoauTe BEpOSITHOCTU CIIy4alWHBIX COOBITHII B M3YyYEHHBIX OMBITaX, B TOM
YHUCJIe B OIBITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHUSIMH, B CEpHUSIX
VCIBITAaHUU 10 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIn.

NmeTs mnpencrtaBiieHWE O CIy4allHOM BEJIMYMHE W O pPacOpeaceHUU
BEPOSITHOCTEN.

NMeTp mnpencraBieHWe O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHUCET B
IpUPOIEC U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO Yyacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ieioB U TeEM nudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 IT 7 2
PEACTABTICHHC IaHHbIX https://m.edsoo.ru/7f415fdc
bubnuoreka [IOK
2 8 1
OnucatebHas CTaTueTHKa https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
i 1
3 Cotyuaifias H3MEHIMBOCTS 6 https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
4 B 4
BE/ICHUE B TCOPHIO rpagos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Clly4aifHOTO 4 | bubmuoreka [IOK
CcOOBITHS https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
6 i 5 2
O00011enne, cucTeMaTH3aIisg 3SHAaHUH https://m.odsoo.rw/ 7641 5fdc
OBHIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOI'PAMME




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmuoreka [JOK
1 I1 7 4
OBTOpeHHE kypea 7 Klacca https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTUka. PaccenBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTsa 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposTHOCTB Clly4aiiHOTO COOBITHS 6 1 hitps://m.cdsoo.ru/7f4 172
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpado https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
6 C i 0 8
FYHGHHBIC COOBITIA https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 0606 i 4 2
ODHICHHE, CHCTEMATHSAMITT SHAHHIH https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO YACOB I1O 34 ) 1

I[TPOTPAMME




9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bubmuoreka [JOK
1 I1 8 4
OBTOPCHHC Kypca © xiacea https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 §) 4 1
DIICMEHTEI KOMOUHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpryeckas BEpOATHOCTE 4 bubmnorexa LIOK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 J4! b 1
CHBITARMA HEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmuoreka [JOK
> Crrysaiinas BemuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 ObobmenHe, KOHTpOIH 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
undposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTnueckue bp
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
1 [IpencraBienue JaHHBIX B TAOIUIIAX bubmorexa LIOK
pedl A https://m.edsoo.ru/863ec1{8
) [TpakTHyeckue BHIYUCICHUS 110 bubmmoreka [JOK
TaOJIMUHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3BiieueHne u uHTEpIIpETALUS bubanoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 IIpakTuueckas padota "Tabmuirsr" 1
I'paduueckoe npencrapieHne JaHHbBIX B
5 BII/ZI) g) K FOBBIXpCTOJI6I/IKOBLIX burbmmorexa [TOK
/e Kpy ’ https://m.edsoo.ru/863ed18e
(cTonbYaThIX) AMATpaMM
6 UreHue 1 NOCTPOEHUE AUATPAMM. bubmuoteka [IOK
[Ipumepsb! nemorpapuieckux guarpamm https://m.edsoo.ru/863ed602
bu6nunorexa LIOK
7 [Ipa eckas pabdora "Jluarpa " 1
paktirieckas padora " /lHarpamMEl https://m.edsoo.ru/863ed72e
g Yucnossie HaOopwl. CpenHee bubnmnorexa [JOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
9 Yucnosslie HaOopsl. CpenHee bu6muoreka [JOK
apupmMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana 9yucioBoro Habopa. bubnuotexa [JOK

Y cTONYNBOCTE MEIHAHBI

https://m.edsoo.ru/863edb3e




MGILI/IaHa YHUCJIIOBOT'O Ha6opa.

11
Y CTOMYUBOCTH METUAHBI
12 [TpakTrueckas pabota "Cpennue bubmmoreka [JOK
3HaYeHUA" https://m.edsoo.ru/863edcba
13 HawuGosnbliiee 1 HAMMEHbIIICE 3HAUCHHS bubnuorexa [JOK
YHUCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HaunGoubpiiee 1 HanMeHbIIIee 3HAYCHHS
YHUCIIOBOTO Habopa. Pazmax
15 Hawubonpiiee u HaMMeHbIIIEEe 3HAYCHHS
yuciaoBoro Habopa. Pazmax
KonTtponbsHas pabora mo Temam
" bubmmoreka [JOK
16 [IpencraBnenue nanHbix. OnucarenbHast
" https://m.edsoo.ru/863ee390
CTaTHCTHKA
bubmuoreka [IOK
17 CrnyyaitHas u3me oc e
AyHaiHas H3MCHUMBOCTS (IPHMCPEI) https://m.edsoo.ru/863eedbc
. bubnuoreka [IOK
18 YacTtoTa 3Ha4YeHUH B MaCCUBE JAHHBIX
https://m.edso00.ru/863ee69¢
bu6mmoreka IIOK
19 I
PyTipoBKa https://m.eds00.ru/863ee9d0
20 ['ucrorpammel
21 I'mcrorpammer bubmmorexa LIOK
https://m.edsoo.ru/863eeelc
” [TpakTrueckas pabota "Cydaiinas bubmuorexa [IOK
W3MEHYHUBOCTB" https://m.edsoo.ru/863eecc8
7 I'pad, Bepmuna, pedpo. [Ipeacrapnenue bubmuorexa [IOK

3aJauu C MOMOIIIbIO rpada

https://m.edsoo.ru/863eef52




CreneHsb (BaJICHTHOCTD) BEpIIMHBL. YK CIIo

24 pédep U cyMMapHasl CTENIEHb BEPILIUH. 1 bubamorexa LOK
https://m.edsoo.ru/863ef0ba
Ilenb u UK
25 Lens u nuki. [TyTs B rpade. | bubmmoreka [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236
%6 [IpencraBnenue 06 OPUEHTUPOBAHHBIX 1 bubmmoreka [JOK
rpagax https://m.edsoo.ru/863ef3b2
N . bubnuorexa [{OK
27 CriyualiHblii ONBIT U clIy4yaiiHOoe coObITHE 1 hitps//m.cdsoo.ru/863cf4d4
BepostHocTh 1 yactoTa coobITHS. Poib
)3 MaJIOBEPOATHBIX U IMPAKTUYECKU 1 Bbu6mmoteka [JOK
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B https://m.edsoo.ru/863ef646
oOmecTBe
29 Mowsera u urpaibHas KOCTb B TEOPHHU 1
BEPOSATHOCTEN
30 [TpakTuyeckas pabora "HYactorta 1 bubmmnoreka HOK
BbINIAJIeHUs opia" https://m.edsoo.ru/863ef8a8
KonTponsHnas pabora no temam
31 "CnyyaiiHasi ”3MEHYMBOCTD. ['padml. 1 bubmmorexa [TOK
. https://m.edso00.ru/863{0186
BeposTHOCTB cityuaiiHoro coObiTus"
1 [ToBTOpenue, o6o0IIEHNE. | bubnmorexa LIOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, o6o0menne. OnucarenabHas 1 bubmuorexa [IOK
CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenwue, 0600meHue. BeposTHOCTD 1 but6mmoreka [IOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne nugposeie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
| [IpencraBnenue ganubix. OnucaTenbHas | bubnunorexa LIOK
CTaTUCTHUKA https://m.eds00.ru/8631029¢
) CinyuvaitHas u3aMeH4uBOCTh. CpeiHue | bubmuoreka [{OK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Canyuaiinble coObiTus. BepostHocTu 1 1 Bbu6mmotreka [JOK
YaCTOThI https://m.eds00.ru/863f0578
4 Kiaccuueckue mojenu Teopuu | bubmmoreka [JOK
BEPOSATHOCTEM: MOHETA U UTPaJIbHASI KOCTh https://m.edso00.ru/863f076¢
bubnuoreka [IOK
5 O 1
TITIOHCHHA https://m.edso0.ru/86310a50
bu6mmoreka IIOK
6 crepc cJI0BOro Habopa 1
Jlucniepeus aucioBoro Habop https://m.edso0.ru/86310a50
. CraHapTHOE OTKJIOHEHUE YHCIOBOIO | bubmuoreka [IOK
Habopa https://m.edsoo.ru/863{0bfe
8 JuarpaMMbl pacCeMBaHUS 1 bubmmorexa [IOK
P p https://m.edsoo.ru/863f0ea6
9 MHO0XeCcTBO, ITOJIMHOKECTBO 1 bubmorexa OK
https://m.edsoo0.ru/863f1180
10 Omneparuy HaJ MHOKECTBAMH: | bubnmnorexa [JOK

00beTMHEHNE, TIEPECEUCHHE, TIOTTOJTHEHNE

https://m.edsoo.ru/863f143c




CaolicTBa onepaluii HaJl MHOKECTBAMH

bu6nmmoreka [IOK

11 epeMECTUTEIIFHOE, COUeTaTEIbHOE,
TEpEMECTHTEIRH aeTarebt https://m.edsoo.ru/863f1784
pacrpenenuTenbHOe, BKIIOUCHUS
12 ['padpuaeckoe npeacTaBiIcHUE MHOXKECTB bubmorexa HOK
P pex https://m.eds00.ru/863f198c
KoHTposbHast pabota 1mo Temam
13 n n
Cratuctuka. MHOXecTBa
14 OnemeHTapHbie coObITHs. CiTydaiiHbIe bubmmoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
15 biaronpugtcTByIoIKE 3JIEMEHTAPHBIE bubnnorexa [JOK
coObITHs. BeposTHocTr coObITHIA https://m.edsoo.ru/863fldec
16 bnaronpusrcTByroniye 3JeMeHTapHbIe bubnmoreka LIOK
coObITust. BeposiTHOCTH COOBITHI https://m.edso0.ru/863f172
OIBITHI ¢ PABHOBO3MOXHBIMHU
17 3JIEMEHTapHBIMU COOBITHAMHU. CydaiiHbII bubmorexa HOK
p Y https://m.edsoo.ru/863f21ca
BBIOOp
OMBITHI ¢ PABHOBO3MOXXHBIMHU
N bubnuoreka [IOK
18 AJIEMEHTapHBIMU COOBITUAMU. CyyailHbIN
https://m.edsoo.ru/863f21ca
BBIOOD
[IpakTuueckas pabora "OmnbITh C
19 aBHOBO3MOJKHBLIMU dJIEMECHTAPHBIMHU bubmmorexa [TOK
P " P https://m.edsoo.ru/863f235a
COOBITHAMH
bubnunorexa LIOK
20 epeBo
Hlep https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: €AMHCTBEHHOCTD ITYTH,
P . Y bubmuoreka [{OK
21 CYIIIECTBOBAHHE BUCSYEH BEPIIUHBI, CBSI3b

MEXJly YMCIIOM BEPILUH U YUCIOM pEDep

https://m.edsoo.ru/863f2bac




bu6nmmoreka [IOK

22 II
PABIIO YMHOACHITA https://m.edsoo.ru/863f2cd8
bubnunoreka LIOK
23 II
PABIIIO YMHOACHIA https://m.edsoo.ru/863£2e36
bubnunoreka LIOK
24 I1 0
POTHBOTIOTOAHOE COOBITHE https://m.edsoo.ru/863f2{8a
)5 Huarpamma Ditepa. O0be1MHEHNE U bubmmoreka [JOK
nepeceyeHne CoObITUI https://m.edsoo.ru/863{3214
%6 HecoBmectabie coObiThs. Dopmyna bubnnoreka [JOK
CJI0’KEHUSI BEPOSATHOCTEN https://m.edso00.ru/863{3372
7 HecoBmectnble coObiTus. ®opmyna Bbu6motreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edso00.ru/86313764
[IpaBuiI0 yMHOXKEHUS BEPOATHOCTEMN.
bubnunorexka LIOK
28 VYcnoBHast BeposiTHOCTh. HezaBucumbie
https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuiI0 yMHOXEHUS BEPOATHOCTEMN.
bubnmorexa LIOK
29 VYcnoBHast BeposiTHOCTH. HezaBucumbie
https://m.eds00.ru/863{3b06
COOBITHS
30 [IpeacraBnenue ciy4ailHOro 3KCrepuMEeHTa bubnmnorexa [JOK
B BUJIE IepeEBa https://m.edsoo.ru/863f3cbe
31 IIpencrasnenue Ciry4aitHOro 3KCIEPUMEHTa bubmmnoreka HOK
B BUJE JIepeBa https://m.edsoo.ru/863f3120
1 [ToBTOopenue, o6o0menue. [Ipencrapienne bu6nunoreka LIOK
naHHbIX. OnucarenbHas CTaTUCTHKA https://m.edsoo.ru/86314128
b K
33 [ToBTOpenwue, o600meHue. ['padb nommorexa [0

https://m.edsoo.ru/863f4312




KonTponbhas pabota no remam

34 "Cnyyaiinble coObITUSI. BeposaTHOCTS.

I'padsr"
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne m/n Tema ypoxa Kontpoasubie IIpakTnueckue HHppoEkic
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypenr

1 [IpencraBienue qaHHBIX buGnuorexa [IOK

https://m.edsoo.ru/863f47ea

2 OnucarenpHas CTaTUCTUKA bubmmorexa [IOK

https://m.edsoo.ru/863f47ca

3 Orneparuy HaJ COOBITUAMU
He3aBucumocTs cOOBITHI

5 KombOunaTopHoe npaBuio yMHOXKEHHS bubmmorexa [IOK

https://m.edsoo.ru/863f4e16

6 [lepectranoBku. @akropuan. Coueranus u bubnnorexa [JOK
YHUCIIO COYETAaHUN https://m.edsoo.ru/863f4e16

bubmmoreka IIOK

! Tpeyrompik Hackans https://m.edso00.ru/86315014
[TpakTudeckas pabota "Brruncienue

g BEPOSITHOCTEN C UCIIOIB30BAHUEM 1 bubmmnoreka HOK
KOMOMHATOPHBIX (YHKLUH 3JIEKTPOHHBIX https://m.edsoo.ru/86315208
Tabaur"

['eomeTpuyeckas BEpOSTHOCTb.

9 Cryyaiinblif BEIOOp TOUKH U3 (PUTYpPHI HA bu6muoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 AyTU https://m.edso0.ru/86315884
OKPY>KHOCTHU

10 I'eomeTpuueckas BEpOSTHOCTb. bu6muoreka [JOK

Cryyaiinblif BEIOOp TOUKH U3 (PUTYpPHI HA

https://m.edsoo.ru/863f5a50




IUIOCKOCTH, U3 OTPEe3Ka, U3 IyTu
OKPY’>KHOCTHU

['eomeTpryeckast BEpOSATHOCTb.
Ciry4aifHbIii BBIOOp TOYKH M3 (PUTYpPHI Ha

bubnunoreka LIOK

1 TUIOCKOCTH, U3 OTPE3Ka, U3 JIyTH https://m.edsoo.ru/863f5bfe
OKPY>KHOCTHU
I'eomeTpuueckas BEpOSTHOCTD.

2 CrnyualiHblii BHIOOP TOUKH U3 PUTYPHI Ha bubmmoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'U https://m.edsoo.ru/863f5¢10
OKPY>KHOCTHU

13 Ucnpitanue. Ycnex u neynaua. Cepust bubnmoreka [JOK
WCIIBITaHUH 10 IIEPBOTO ycIlexa https://m.edso0.ru/863f6162

14 Ucnpitanue. Ycnex u neynaua. Cepust bubnnoreka [JOK
WCIIBITAHUI J0 MEPBOro ycnexa https://m.eds00.ru/86316356

15 Hcnertanue. Yenex u Heyaaua. Cepus
VCIIBITAaHUH 10 TIEPBOTO ycIexa

16 Hcneitanusa beprymum. BepostHocTn bubmmnoreka HOK
CcOOBITHH B cepUU UCTIBITaHUN bepHymn https://m.edso0o.ru/863164d2

17 Hcneitanus bepnyum. BeposarHoctu bubmuoreka [IOK
cOOBITHH B cepUU UCTIBITaHUN bepHymmn https://m.eds00.ru/86316680

13 [TpakTuyeckas padora "VcnbiTaHus bubmmnoreka HOK
bepnymm" https://m.edso0.ru/863f67de

19 CiyyaiiHas BeJIMYMHA U pacpe/ielICHUE bubnuoteka [JOK
BEPOSITHOCTEMN https://m.edsoo.ru/863f6b44

20 MatemaTHueckoe 0KHUIaHUE U AUCTIEPCHS bubmuorexa [IOK

CIIy4ailHON BEJIMYHHBI

https://m.edsoo.ru/863f6da6




HpI/IMepH MaAaTEMAaTUYCCKOI'O OXKUJaHUA

21 KaK TEOPETUUECKOI'0 CPEAHEr0 3HAUCHUS bubnmorexa LHOK
p pedl https://m.eds00.ru/86316{86
BEJINYUHBI
Bbubnuoreka LIOK
22 IToustue o 3aKkoHe OOJIBIINX YUCEN a
https://m.edsoo.ru/863f72c4
” N3MepeHne BeposSTHOCTEN C MOMOILBIO bubnmnoreka HOK
4acToT https://m.edsoo.ru/863f7652
Bubmmoreka IIOK
24 [IpumeHeHne 3aKkoHa OOJIBIITUX YHCETT 3
https://m.edsoo.ru/863f7116
25 O0001IeH e, cCHCTEMATH3aIMs 3SHAHUH. bubnunorexka LIOK
[IpencraBienre TaHHBIX https://m.eds00.ru/8631f783c¢
%6 O0001Ienne, cucTEMaTH3aIMs 3HAHNN.
OnucarenpHas CTAaTUCTHUKA
O0001IeH e, cCUCTEMATH3aIMs 3SHAHUH.
27 IIpencraBnenue manabpix. OnucareapHas bubnnorexa [IOK
el a ’ https://m.edsoo.ru/8631893a
CTaTHUCTHUKA
)8 O06o0611eHne, cucTeMaTu3alus 3HaHUH. bu6mmoteka [JOK
BeposTHOCTB cityuaifHOro coobITHS https://m.edsoo.ru/863f7ade
O06006111IeH1E, CUCTEMATU3allUs 3SHAHUI.
29 BeposTHOCTE ciy4aiiHOTrO COOBLITHS bubmmorexa OK
p y ) https://m.edsoo.ru/863f7¢9c
DneMeHThl KOMOMHATOPUKH
30 O06006111EH1E, CUCTEMATU3alIUs 3SHAHUI. bu6nmorexa LIOK
OneMeHTbl KOMOUHATOPUKH https://m.edsoo0.ru/863f7e54
O0001IeHne, cHCTEMATH3aIMs 3SHAHNUH.
31 DneMmeHTs KOMOUHaTOPUKH. CliydaliHbIE bubnuorexa [IOK
PHIcH. STy https://m.edsoo.ru/86318408
BEITMYMHBI U pacIpeieTIeHUs
0 Ob6o00611eHne, cucTeMaTu3alus 3HaHUH. bubmuorexa [IOK

CrnyyaiiHble BeTMYMHBI M paclpeaesieHHUs

https://m.edsoo.ru/8631f861a




33 Wrorosas kKoHTpoJbHASA paboTa

bu6nmmoreka [IOK
https://m.edsoo.ru/863f8b56

34 O0001enne, cucreMaTH3amus 3SHAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsIEeMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs
pe3yjabTara
5 BeposTHOCTB U cTaTHCTHKA
Yurtath uHOGOpMANMIO, TPEACTABICHHYI0 B Tabinumax, Ha
51 quarpammax, NpeICTaBisTh JaHHble B BUIE TaOJUIl, CTPOUTH
JMarpaMmbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) IO MacCHBaM
3HAYEHUU
- OnuceiBaTh M HMHTEPIPETUPOBATh pEalbHbIE YHCIIOBHIE JIaHHBIE,
IpeJIcCTaBICHHbIE B Ta0IMIIAX, HA Juarpammax, rpagukax
Ucnonp3oBarh 111 omMCaHUsl  JAHHBIX  CTATUCTUYECKHUE
53 XapaKTEepUCTUKU: cpeiHee apupMeTHIeckoe, MeIuaHa, HauooJbIiee
Y HaWMEHbIIIee 3HAUYCHUSI, pa3Max
MMeTrp mpencraBiieHHE O CIy4alHOW M3MEHUYMBOCTH HA IPUMEPAX
54 1eH, GU3NYECKUX BEIUYUH, aHTPOMIOMETPUUYECKUX JaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYHMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro o
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
5 BeposTHOCTE U cTaThCcTHKA
W3Bnekath U mpeoOpa3oBhIBaTh MHGOPMAIUIO, TIPEICTABICHHYIO B
5.1 BUJE TaONUL, auarpamm, rpadukoB, MPEACTABIATh JaHHbIE B BHUJE
TabIuIL, IUarpamm, rpaukoB
OnucelBaTh JaHHbIE C TIOMOIIbIO CTAaTHCTUYECKUX IOKa3aTelsei:
5.2 CpeIHUX 3HAYCHW W Mep paccewBaHHs (pa3max, AWCIEPCUS U
CTaHJapPTHOE OTKJIOHCHHE)
3 HaxonuTh 9acTOTHI YMCIIOBBIX 3HAYEHUW W 9aCTOTHI COOBITHI, B TOM
3.
qrclie TI0 pe3yJbTaTaM U3MEepeHui 1 HaOII0AeHUI




54

HaxonuTh BEpOSTHOCTH CIy4YalHBIX COOBITHH B OMNBITAax, 3HAas
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCIIE B OIBITaX C

PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA COOBITUSIMA

5.5

5.6

Hcnonp3oBaTth  rpaguyeckue  MOJEIH:  JAEPEBO  CIy4alHOTro

SKCIICPUMECHTA, AuarpaMmabl 917mepa, YUCJIOBAad MpAaMas

OHepI/IpOBaTB HOHATHUAMU: MHOXECTBO, IIOAMHOKECTBO, BBIIIOJIHATH
oncpannuun Hag MHOXKCCTBaMHU: O6’b€I[I/IHeHI/I€, NepeCccUCHUC,
JOIIOJIHEHUEC, IEPCUUCIIATE JJICEMCHTBI MHOXCECTB, IIPUMCHATH

CBOMCTBA MHOYKECTB

5.7

9 KJIACC

Hcnonp3oBarh rpaduueckoe MPEICTaBICHHE MHOXKECTB W CBS3eH
MEX1y HUMH JIJISl OTIMCAHUS IPOIIECCOB U SBIICHUH, B TOM YHCIIE TPU

pEeIlIeHnN 3a71a4 U3 IPYrux y4eOHbIX [IPEIMETOB U KYpPCOB

Kox
NMPOBEPAEMOro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHUs

5

5.1

BeposiTHOCTB 1 cTaTucTHKa

W3Bnekath U mpeoOpa3oBbIBaTh MHGOPMALNIO, TPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHJIEe TaOnMll, auarpamm, rpadukos,

MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMII, Uarpamm, rpaukon

52

53

Pemnate 3amaun OpTraHHU30BaHHbBIM nepe6op0M BapHUaHTOB, 4 TAKXKE C

HUCIIOJIB30BaHHEM KOM6I/IHaT0pHI>IX IpaBuJI U MCTOOOB

Hcnons30BaTh ONKMCATEIbLHBIE XapaKTCPUCTUKU JI1 MaCCHBOB
YUCJIOBBIX JOAaHHBIX, B TOM 4YHCJIC CPCIHUC 3HAUYCHUSA U MCPBI

paccerBaHUsI

54

HaxoanTe 4acTOTBHl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE

MOJIB3YSICh PE3YJIbTaTaAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHUI

5.5

HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIBITAX,
B TOM YHCJIE B OINBITAX C PABHOBO3MOXXHBIMHM 3JIEMEHTapHBIMU
COOBITUSIMH, B CEpPHUSX HCIBITAHUI O MEPBOro ycmexa, B CEpUsX

ucneITanui bepryim




MMeTs npencrasieHue O CIly4ailHOM BEJIMYHMHE U O PacCIpeIeICHUU

5.6

BEpPOSTHOCTEH

HmeTh mpencTaBieHe 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTH B CJIy4allHOM M3MEHYMBOCTH U O POJM 3aKOHa

OOJIBIITUX YKCET B IPUPOIC U OOIIECTBE

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
5 BeposATHOCTB U cTaTUCTHKA
[IpencraBnenue qaHHBIX B BUE TaOIUL, JUarpamm, rpaukoB. 3anoaIHEeHUE
Ta0IMI], YTEHUE M MOCTPOCHHE TUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBblx). YUreHue rpadukoB peallbHbIX IpoleccoB. VI3BiaeueHue
uHGOpMaLUK U3 AMarpaMM M TaOJIML, HCIIOJb30BaHUE W UHTEpIpeTauus
JTAHHBIX
OnucarenpHas CTaTHCTUKA: CpeliHEe apu(MeTHyeckoe, MeauaHa, pazMax,
5.2 HauOoJplllee M HaUMEHbIIEe 3HAUYeHUs Habopa YHCIOBBIX JaHHBIX.
[IpuMeps! ciiydaiiHON U3MEHYMBOCTH
CrnyyaiiHblif SKCTIepUMEHT (OIBIT) U cilydaiiHoe coObiTHe. BeposTHOCTh 1
53 yacTtoTa. Poib MamoBepOSTHBIX M MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B
npupoje U B ob1ecTse. MoHeTa U UrpajibHast KOCTb B TEOPHH BEPOSITHOCTEN
I'pad, BepmmHa, pedpo. Crenenp BepumuHbl. Yncino pédep u cymMmapHas
54 cTenieHb BepiiuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u nuxinsl. [Tytu
. B rpadax. OOxon rpada (siziepoB myTh). IlpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3anau ¢ nomouibio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposTHOCTh 1 cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TaOIUL, 1HarpaMM, rpadukoB
55 MHOX€eCTBO, 3JEMEHT MHOXKECTBA, IOAMHOXeCTBO. Onepanuu Haj
' MHOX€ECTBaMU: 00bEMHEHNUE, [IepeceUeHUE, JONOTHEHNE




- CBoiicTBa onepauui Hax MHO>XXECTBaMHU: IIEPEMECTUTEIIBHOE,
' COUETATENIbHOE, PACIIPEACIUTENBHOE, BKIOYCHHUS
54 Hcnonb3oBanue rpaguueckoro MpeacTaBiICHUs MHOXKECTB JJIS ONUCAHMS
' pealIbHBIX IIPOLIECCOB U SIBJICHUH, IIPU PEIICHNUH 33/au.
ss N3mepenue paccenBanus JaHHbIX. Jlucriepcust U CTaHJApPTHOE OTKJIOHEHUE
' YHCIOBBIX HA0OpOB. JluarpamMmma paccenBaHus
DJIleMeHTapHbIe COOBITHS Ciy4aiiHoro ombita. CioydaliHbple COOBITHSI.
56 BepositHocTi coObITHII. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
' coopiTusamMu. CiydaiiHelii BeIOOp. CBSI3b MEXIY MAaJOBEPOSTHBIMH U
IPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPO/JIE, OOIIECTBE U HAYKE
JlepeBo. CBolicTBa J€peBbEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSIYEH BEPLUIMHBI, CBSI3b MEXJy YHCIOM BEpUIMH U YHUCIOM pEdep.
[IpaBuno ymHoxenus. Pemenue 3aad ¢ nomouibio rpagos
[TpotuBononoxusle coObiTusA. Juarpamma Oinepa. OObenuHeHHe WU
5.8 nepecedeHre coObiTuil. HecoBmecTHble coObiTus. dopmyrna CloXKEHHs
BEPOSATHOCTEM
5.9 VYcnoBHast BeposTHOCTB. [IpaBuino ymHoxenus. HezaBucumble coObITUS
[IpencraBnenue »sKcliepuMeHTa B BUAE JepeBa. PemieHune 3amad Ha
5.10 HAaXO0K/ICHNE BEPOATHOCTEN C TOMOILBIO IEPEBA CIIyYalHOr0 HKCIIEPUMEHTA,
auarpamm Juepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 BeposATHOCTB U CTaTUCTHKA
[IpencraBnenue naHHbIX B BUAE TaOIHIL, TUarpamMm, TpauKoB, HHTEPIIPETALINS
5.1 JaHHBIX. YTeHne M MocTpoeHue Tabiull], JuarpaMm, rpaukoB Mo peaabHbIM
JTAaHHBIM
5.2 [TepecranoBku U pakTopral
53 CoueTtaHus 1 YUCIIO COYETaHUU
5.4 Tpeyronbuuk Ilackans. Pemenue 3ana4 ¢ ucnoyiib30BaHNEM KOMOMHATOPUKHI
5 ['eomeTpuueckass BeposiTHOCTh. CiydailHbIN BBHIOOpP TOYKM U3 (QUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU
5.6 Ucneitanne. Yenex u Heyaauda. Cepus UCIBITAHUN 0 IEPBOIO ycrexa




5.7

5.8

59

Cepus ucneitannii bepuymm. BeposiTHOCTH COOBITHII B CEepUU HCTIBITAHUI
bepnynnu
CiyyaiiHas BeJIMUMHA U pacTpeiesICHUE BEPOSTHOCTEH

MatemaTtuueckoe OXHMIAHUE W JUCIICPCHUA. HpI/IMepBI MaTeMaTU4YCCKOIro

OKHNJaHHA KaK TCOPCTUYCCKOTI'O CPCAHECTO 3HAUCHUS BCIIMUNHBL

5.10

5.11

MaremaTtuueckoe OXHAAHUE WU JHUCHEPCUS CIyYalHOM BEJIMYMHBI «YHCIO
YCIIEXOB B CEPUU UCIIBITAHUI bepHymy»

IToHsTHE O 3aKOHE OOJIBIIMX YHCE]. I/I3MepeHHe BCpOHTHOCTCﬁ C IIOMOIIIBIO

qacToT. Posb 1 3HaueHue 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIIeCTBE

HHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

Kon

HpOBepﬂeMble Tpeﬁonam/m K IIPEIMETHBIM pe3yjabTaTaM OCBOCHUS

NMpoOBepPsieMOr0  OCHOBHOW 00pa30BaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00IIIEr0

TpedoOBaHMSI

oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh  IOHATHSAMHM: MHOYKECTBO, IIOJMHOYKECTBO,
olepanvy HaJl MHO>KECTBAMH;, YMEHHE ONEPUPOBATh MOHATHAMHU: Tpad,
CBSA3HBIU rpad, JepeBo, LUK, IPUMEHSITh UX IIPU PELICHUH 33]1a4; YMEHHE
UCMOJIb30BaTh IpaUuecKkoe MPEeACTAaBICHUE MHOXECTB JUIsl ONUCAHMA
peabHBIX MPOLIECCOB U SIBICHUH, IPU PEILICHUH 3a/1a4 U3 JPYTUX yUEOHBIX
IIPEAMETOB

VYMeHne omnepupoBaTh TMOHATUSIMH: ONpEIeTIeHHEe, aKCHoMa, TEeopeMma,
JIOKa3aTeIbCTBO, yYMEHHE pacrlo3HaBaTb HMCTHHHBIE M JIOKHBIE
BBICKA3bIBAHUS, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BBICKa3bIBAHUI

YMmenue onepupoBaTh MOHSATHUSMH: HATYpPajJbHOE 4YHCIO, MPOCTOE U
COCTaBHOE YHUCIIO, IEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEITUMOCTH,
1eJI0€ YHCII0, MOAYJIb YHciia, OOBIKHOBEHHAs JIpo0b U AecSITUYHAs ApoOb,
CTaHJIAPTHBIA BUJI YHUCIIA, PALIMOHAIBHOE YMCIIO, UPPALMOHAJIBHOE YHCIIO,
apuMeTHUeCKUil KBaJApaTHBI KOPEHb, YMEHHE BBIMOIHATH NEHCTBHUS C
YUCJIaMH, CPABHUBATh U YHOPSJAOYMBATh YKCIIA, MPEACTABIATh YUCIIA Ha
KOOPAWHATHOW MPAMOM, OKPYIJISATh YUCIA; YMEHUE JE€JaTh NMPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMeHue omnepupoBaTh IMOHATUSAMHU: CTENEHb C IEJIBIM I10Ka3aTeleM,
apudMeTHUeCKUl KBaJgpaTHBIH KOpPEHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATYpaJIbHOU CTENEeHU OoJblie
eIMHUIIbI; YMEHHUE BBIIOJIHATH pacu€Tsl Mo GopmyiaM, mpeodpa3oBaHus
LENbIX, TPOOHO-PAllMOHANBHBIX BBIPAXKEHUN U BBIPAKEHUH C KOPHSIMH,




pa3oKeHNe MHOTOYJIeHa HA MHOXKUTEH, B TOM YHCJIE C UCTIOIb30BAHUEM
dbopMyI1 pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh HNOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOH NTEpEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHbIE M KBaJApaTHbIE ypaBHEHHUS, JpOOHO-
paloHaJIbHbIE YpPaBHEHUS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JUHEHHBIX YpPaBHCHMI, JIMHEHHBIE HEPABEHCTBA M MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIEC HEPABEHCTBA C OJJHOM IEPEMEHHOM,
B TOM YHCJIE ITPH PEILIEHUH 3a]a4 U3 IPYIUX NIPEIMETOB U NIPAKTUYECKUX
3a]a4; yMEHHE HUCIIOJIb30BATh KOOPAUHATHYIO MPSIMYIO U KOOPAUHATHYIO
TUIOCKOCTB JIJIsl U300pakKeHUs peIIeHUH ypaBHEHHIA, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (GYHKUMA, rpaduk QyHKIUM, HyIH
(GYHKLIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PAaCTaHMUS,
yObIBaHUs, HauOoJsblllee M HAaWMEHbIEE 3HAYeHUs (DYHKIUM;, yMEHHE
ONEpPUPOBATh MOHATUSAMM: MpsiMas IMPONOPLUUOHANBHOCTb, JIMHEHHAs
GyHKIMS, KBajJpaTU4Has (QYHKOUS, oOpaTHass NPONOPLUUOHAIBHOCTb,
napabosa, runepooa; yMeHne CTpouTh rpaduku QyHKIHA, HCIIOIB30BaTh
rpaduKu UL OTIPENEICHUs] CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTuX Y4eOHBIX MPEIMETOB M pEalbHOW KHU3HH,
yMEHHE BbIpaXkaTh (hopMyJiaMHi 3aBUCUMOCTU MEXKIY BEIMUMHAMU

YMmenue OIIepUpPOBaAThH MOHSITUSMU: [IOCJIEZIOBATEIbHOCTb,
apu@meTnyeckas U TeoMeTpudecKkasl MpOrpeccuy; yMEHUE HCI0Ib30BaTh
CBOIICTBa MocieA0BaTeIbHOCTEN, (POPMYIIBI CYMMBI U OOILIETO YjieHa IpH
pellleHnu 3a7ady, B TOM YHUCIE 3a7ad U3 JAPYTruxX y4eOHBIX MPEAMETOB U
peanbHOU KU3HU

YMeHue pemaTh 3aja4i pa3HbIX TUIIOB (B TOM YMCIIE€ HA MPOLEHTHI, 10U
Y 4aCTH, IBHKEHUE, paboTy, LIeHy TOBapOB U CTOUMOCTb MOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud W3 O0JacTH YHpPaBJIE€HUS JUYHBIMH U CeMEHHBIMU
(¢uHaHCaMM); YMEHHE COCTABIISITh BbIPAXKEHUS], ypaBHEHNU S, HEPABEHCTBA U
CHUCTEMBI [0 YCJIIOBHMIO 3a7a4M, HMCCIIEIOBATh IIOJyYEHHOE pELICHUE U
OLIEHUBATh MPABJIONOA00HOCTh MOJYUYEHHBIX Pe3yJIbTaToOB

10

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpsimMast, IyY,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJIbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI  TPEYrOJbHUKH, HPSIMOYTOJBHBIH  TPEYrojibHUK,
MenuaHa, OHMCCEeKTpHca M BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIbHHUK,
napajjienorpaMM,  poM0, TNPSAMOYTOJBHUK,  KBajJpaT, Tpamleuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAaKOMCTBO C IIPOCTPaHCTBEHHBIMH
burypamu; yMeHue pemiath 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXXJEHHE I'€OMETPUUYECKHUX BEJIUYHMH C MPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u (akroB

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MAapauIENbHOCTh U NMEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXIY HOpSAMBIMH, NEPHEHIUKYISAp, HAKIOHHASA, MPOEKIHs, MOoAo0ue




¢uryp, momgoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH MU
OpsIMOM; yMEHHME pAaclo3HaBaTh PABEHCTBO, CHMMETPHUIO M Moj00ue
buryp, napajsieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKpPY’KaIOIEM
Mupe

11
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14

YMmenue OIICpHUPOBATh MOHATUAMMU: IJIMHA, PACCTOAHUC, YTOJI (BCJII/I‘II/IHa
yrJia, CHHYC U KOCUHYC yTJjla TPEYroJIbHUKA), IIOab; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; yMEHHE
MPUMEHSITHh (POPMYJIbl IEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXXHOCTM W  IUJIOUaAd  Kpyra, oObeMa  MpsMOYTOJbHOIO
napajuiefienumnena;  yMEeHWe  IPUMEHATh  IPU3HAKW  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJIbHUKA, TEOPEMY
[Tugparopa, TpPUroHOMETPUYECKUE COOTHOLIEHUS JJI BBIYMCIICHUS JUIMH,
pacCTOAHUH, TJIOIIAACH

YMmenue wuzo0paxarb IUIOCKHE (QUTYpBl W HUX  KOMOHMHAIIMH,
MPOCTPAHCTBEHHbIE (GUTYpPHl OT pPYKH, C TOMOINBIO YEePTEKHBIX
WHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB 1O TEKCTOBOMY WM
CHMBOJILHOMY OIHCAaHUIO

YMeHue onepupoBaTrh MOHATUAMU: IPAMOYIOJIbHAS CUCTEMa KOOPAUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITIPOU3BEIEHNUE BEKTOPA HA
YUCJI0, CKAJSIPHOE IIPOM3BEACHUE BEKTOPOB; YMEHUE MCIOJIb30BaTh
BEKTOPBI M1 KOOPAUHATHI JUIsl IPEJCTABICHUS TAaHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX MPEAMETOB M peaTbHOM XKU3HU

YMeHue onepupoBaTh MOHIATUAMU: CTOJIOMKOBBIE U KPYTOBBIE TUarpaMMbl,
TabMUIBI, cpenHee apudmeTuyeckoe, MeauaHa, HauOoibllee MU
HalMEHbIIIee 3HAUCHMsI, pa3Max YMCIIOBOIO Habopa; yMEHHUE U3BJEKaTb,
MHTEPIPETUPOBATh U PE0OPa30BbIBaTh HH(POPMALINIO, ITPE/ICTABICHHYIO
B Ta0JIMIIaX U HA Juarpammax, OTpaKarolllyto CBOMCTBA U XapaKTEPUCTUKH
peasbHBIX MpPOLIECCOB M SBJIEHUH; YMEHHE DPAcllO3HaBaTh W3MEHUYUBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpE
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YMeHue onepupoBaTh IMOHATUSAMH: CIy4YalHBIMH ONBIT (CIy4aiHbIH
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTapHbIH  HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOATHOCTH  CIIy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE PelliaTh 3a/1a4u
METOZI0M OpPraHM30BaHHOIO TMepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHWBAaTh BEPOATHOCTH peabHBIX COOBITUH U
ABJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHII B OKpY’XarollleM MHUPE M B JKU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJIICHHSIX

YMeHue BRIOUpaTh MOAXOSAIINN U3YyUeHHBIH METOT IJIs peIlIeHHs 3a1auH,

MNpUBOAUTE NPHUMEPBI MATCMATUUCCKHUX 3aKOHOMepHOCTCﬁ B IpUPOAC U
JKU3HH, PACTIO3HABATL IMPOABIICHUC 3dKOHOB MATCMATHKU B HUCKYCCTBC,




ONUCHIBaTh OTJEIbHBIC BBIIAIOMIMECS PE3YyJIbTAThI, MOJYYCHHBIE B XOJ€
pa3BUTHS MAaTEMATHKHU KaK HayKd, IPUBOIUTH IPUMEPbl MATEMaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTE€UECTBEHHOM U BCEMUPHON UCTOPHUHU



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'5 1O MATEMATHUKE

Koxa
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Uuncna 1 BEIUKUCICHUS

1.1

Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

OOBIKHOBEHHBIE ¥ JECATUYHBIC  JIpOOH,  TPOIEHTHI, OECKOHEYHBIC

1.2 NepUOANYECKHE JpooH
13 Panmonanbupie  uyucna. ApudMeTHyeckue Onepanud C  parroOHAIbHBIMU
' YUCITaAMH
L4 JetictButenbHble Yncia. ApudMETHYECKHE OIepaluu C JACHCTBUTEIHHBIMH
' YUCITaAME
L5 [TpubnmxEnnbie BBI‘II/ISJICHI/I}I, MpaBWJIa OKPYIJICHUS, MPHUKUAKA MU OILIEHKA
pe3ylbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHS C IEPEMEHHBIMH )
27 Crenenp ¢ nenbiM mnokasareneM. CTeneHb € pPalMOHAIBHBIM I10Ka3aTEJIeM.
' CBoiicTBa cTEnEHU
23 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndeckuii  KOpeHb  HaTypajdbHOM  cremeHu.  JleiictBus ¢
' apu(METHIECKUMH KOPHIMHU HATypaIbHOH CTETICHU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Hensle m apoOHO-panMoHaNbHbIE ypaBHEHUS. CHCTEMBl M COBOKYIHOCTHU
' ypaBHEHUH
10 Ilensle m OpoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB
3.3 Perrenne TekCTOBBIX 3a7a4
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENILHOCTEH
47 Apudmernueckass U reomerpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
' TPOIICHTOB
5 DOyHKIMHU
OyHKMsA, crnocodsl 3amaHus  QyHkuuu. ['paduk  Pynkumun. OOnactb
oTpesieNIeHus] 1 MHOXKeCTBO 3HadeHui ¢pyHkuuu. Hymu ¢pynkumu. [pomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl U
MUHUMYMBbl (GyHKUMU. HambGonbliee W HavMeHbllee 3HaueHUE (DYHKIUM Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IPSIMON U IIIIOCKOCTH
6.1 KoopaunaThas npsmas




6.2

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH

7 ['eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHuK
7.3 MHOroyrojapsHuKu
7.4 OKpY>XHOCTh U KpyT
7.5 H3mepenne reoMeTpu4eCcKux BEIUYHH
7.6 BekTopsl Ha n10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
83 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr
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