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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX pOJIM B 00Opa3oBaHUM, HEOOXOIMMOM KaKIOMY 4YelIoBEeKYy. Bo3pacraer umcio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi MOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHANIbHON Kapbephl.

Kaxx b1l 4ennoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAMMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOTMX pPEAJbHBIX IPOLIECCOB M 3aBUCHUMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobiaer ofyyaroummxcsd K OOIIEeCTBEHHbIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alUy Iepedopa M Mmojacyéra 4ucia
BAapUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
0o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTaTUCTHKU H
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBLHO 3HAYUMOIN MH(OPMAIIMK U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTrpaMMBbl yueOHOT0 Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOLME COAEpKaTENbHO-MeToAnYeckue auHuu: «lIpencraBieHne NaHHBIX U
omnucaresibHas CTAaTUCTUKa», «BepoATHOCTB», «DIEeMEHThl KOMOMHATOPUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
U UHTEpHnpeTanuu uHpopMaIuu, IpeIcTaBICHHON B TaOIUIaX, Ha JUarpaMmax u
rpadukax, 1o cOopa, MPEACTAaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnifecss yd4aTcsi CUMTHIBATb W HMHTEPIPETUPOBATH AHHBIC, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHIIME THUIIOTE3bl, Pa3MBIILISATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHE Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJCHIMM CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM s
U3Y4YCHUS TEOPHH BEPOSITHOCTEH. boyblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObitus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydaroniecss 3HAKOMATCS C
MPOCTEUITMMU METOJJaMU BBIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTh Ooyiee CIOKHBIE 3ahaud. B ydeOHBIN Kypc
BXOJISIT HAYaJIbHbIE MPEACTABICHUS O CIyYaWHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
pUMEPHl TIPUMEHEHUS U1 PEIICHHs 3a7a4, a TaKKEe HCIOJIb30BAaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacTaBienne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezenio), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAC TAOJUIl, AHarpamm, TpaduKoB. 3aroTHCHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucartenpHasi CTaTUCTHKA: CpeaHee apudmeTwdeckoe, MeAwaHa, pa3Max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHII B IPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpeacrtaBieHne 006 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenne NaHHBIX B BUE TA0IMIL], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauud HaJ
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBOWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcriepcusi U CTaHJApPTHOE OTKIOHEHHE
YHCIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHocT  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusIMU. CoyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €ANHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHOkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
auarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukos 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aiad ¢ CHoJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust uCnbITaHUM A0 riepBoro ycrnexa. Cepus
ucnelTanuii bepaysum. BepostHocTH coObITHII B cepun ucnibiTaHui bepHyiu.

CnydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oXuJaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCUS]  CIyYallHOM BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUHM HCIBITAHUM
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOTI' O KYPCA «BEPOATHOCTBb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsl Ha TMPOTSHKEHUM BCEW KM3HM ISl YCNEIHOM MNpodeccruoHaIbHOU
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAyYHbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYyJbTYpOW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MaTEMaTUYECKWE 3HAaHHMS B HWHTEpPECax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOIO K€ IpaBa Jpyroro 4eja0BeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acTH COXPaHHOCTH OKPYKAIOIIEHW Cpe/ipl, NIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
UX BO3MOXHBIX IMOCJEICTBHI JJI1 OKpYKaroWEen cpeabl, 0CO3HAHUEM TII100aIbHOrO
XapakKTepa 3KOJOTHYECKHUX MPOOJIEM U MyTEN UX pPELICHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOJEH, NpUOOpEeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (POPMYIHPOBATH W OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATUIMH, (OPMYIHPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKHU, NEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4yeckux (hakToB, BBICTpAWBATh APryMEHTAIMIO, MPUBOJIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHbBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUsI, HCCIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTb M H30BITOYHOCTH HMH(POpPMAIUH, [aHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
peraemMbie 3a7ayd  CXeMaMH, JuarpaMMmamMu, HWHOW Tpapukold U UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SACHO, TOYHO, 'PAMOTHO BBIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUSI MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMBbl, perraeMoi 3a7aun, BbICKa3bIBaTh WU, HAICJICHHbIC Ha MOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3a]a41, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh 1I€JIb COBMECTHOM JEATEIIbHOCTH, IMUIAHUPOBATh OPTraHHU3aLINI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCcTh paOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yurate wuH(OpMaIMIO, TPEACTABICHHYIO B TaOmuIax, Ha [auMarpaMmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAUYCHUI.

OnuceiBaTh W WHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30oBaTh 11 ONMCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTUKHU:
cpenHee apuMeTHUECKOoe, MeuaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

MMeTp mnpencraBieHUE O CIydallHOM HM3MEHYMBOCTH Ha IpUMepax IEeH,
(U3MYECKUX BEJIMYUH, aHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh HMH(OPMALMIO, IMPEICTABICHHYIO B BHJE
Ta0NHL, Tuarpamm, rpaukoB, MPEACTABIATh JaHHbIE B BUAE TaOJIUL, AUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX IOKA3aTeNed: CpeaHUX
3HAYCHUI U Mep paccerBaHUs (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHHUE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUH U 4YaCTOTHI COOBITUM, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPEeHUN 1 HAOIIOACHU.

HaxonuThe BEpOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTapHbIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITHUSMHU.

Hcnonb3oBaTh rpaguyeckue MOJEIH: AEPEBO CIY4YalHOTO 3KCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
omepaly HajJ MHOXECTBaAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpaduieckoe NpeacTaBIeHe MHOKECTB U CBA3EH MEXKy HUMU
JUTSL OTIMCAHUS MIPOLIECCOB U SIBJIEHUH, B TOM YHUCJE NPU PEIIEHUH 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoniy oOyuenus B 9 kiacce oOydYaronIuiicss MONYYHUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTh U mpeodpa3oBbIBaTh MH(GOPMALIHIO, TPEACTABICHHYIO B PA3TUYHBIX
VMCTOYHUKAX B BUJE TaOIHI], TUarpamMm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJIE
Ta0NHII, TUarpaMm, rpauKoB.



Pemarp 3amaum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUT.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencTraBleHHE O CIy4alHOM BEIMYMHE U O pPaclpeleicHUuu
BEPOSATHOCTEM.

HNmeTs mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
1 II 7 2
PECTABIICHIE NaHHRX https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 1 1
OmHcareibHas CTaTHCTHi 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [{OK
3 Catysaitas HsMEHHBOCTE 6 L https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 Jlorudeckue yTBEpKIACHUS U 3
BBICKA3bIBAHUS
6 BeposiTHOCTB M yacTOTa Clly4aiiHOTO 4 1 bubmuoteka [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoreka [{OK
7 O06006111EH1E, CUCTEMATU3alUs 3HAHUI 1 https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I1O 34 9 4
I[MPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 II 4
OBTOpEHHe kypea 7 acca https://m.edsoo0.ru/7f417fb2
bubmuorexa [JOK
1
2 Mosiectsa 4 https://m.edso0.ru/7f417fb2
. bubnuorexa [JOK
3 BeposiTHOCTB ClTy4aifHOTO COOBITHSA 6 1 https://m.edsoo.ru/7fA17fb2
4 OmnmcarenpHas cTaTuCTUKA. PaccenBanme 4 bubmuorexa [JOK
JIAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Hlepenbs 3 https://m.edsoo.ru/7f417fb2
6 MareMaTHYeCKue pacCyKICHHS 2
N bubmuorexa [JOK
1
! Caysaifebie coObITHs 10 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
8 O0001enne, cucTeMaTH3aIUs SHAHUN 1 httos://m.edsoo.ru/7FA17fb2
OBILIEE KOJIMYECTBO YACOB I1O 34 9 1

I[TPOTPAMME



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
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https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIEMEHTEI KoMOUHATOpHKN 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrraris beprynm 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catydaiinas enminna 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 Obobmernue, KoHTpO, 10 ! https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 9
I[TPOI'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
ara ungpoBbie
Ne i/m Tema ypoka KonrTpoabsubie IIpakTnueckue A p
Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 Tabmuus: 1 https://m.edso0.ru/863ec1f8
9 YnopsounBaHue JaHHBIX U TIOUCK 1 bubnuoreka [IOK
uHpOpMaIu https://m.edsoo.ru/863ec324
3 ITomcuéTel 1 BEIYUCICHUS B 1 bubnunoreka LIOK
TabdJmmax https://m.edsoo.ru/863ec78e
4 [IpakTuyeckas padora "Tabmubr" 1 1
bubnmorexa LIOK
> CTonOuKoBbIE AMATPAMMEI . https://m.eds00.ru/863ed18e
bu6mmoteka IIOK
6 Kpyrossie arpamet . https://m.eds00.ru/863ed602
7 [IpakTnueckas padbora 1 1 bubmuoreka [IOK
"Tuarpammsr" https://m.edso0o.ru/863ed72e
bu6nmorexa LIOK
1
8 Cpenee apudmeTiieckoe https://m.edso0.ru/863ed846
but6mmoreka [IOK
1
o Cpenpee apudmeTiieckoe https://m.edso0.ru/863ed846
but6mmoreka [IOK
1 M 1
0 camana https://m.edso0.ru/863edb3e
11 Meanana 1



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

12 [TpakTuueckas padora "Cpennue bubmmoreka [JOK
3HaUeHUA" https://m.edso0.ru/863edc6a
13 HawuGoupiiiee 1 HauMEHbIIIEES bubmuorexa [IOK
3HadyeHus. Pa3smax https://m.edsoo.ru/863ee07a
14 Haubounbliee 1 HanMeHbIIIEE
3HayeHusa. Pasmax
O003HaYeHUs B CTATHCTHKE.
15 CBoiicTBa cpeaHero
apruMETHUYECKOTO.
KonTponbHas padoTa no temam
16 "[TpencraBieHue JaHHBIX Bubmiorexa OK
ped 8 . https://m.edso0.ru/863ee390
OmnucarenbHas CTaTUCTAKA
17 [Ipumepsl cnyuaiiHOM bubnnorexa [JOK
U3MEHUYUBOCTH https://m.edsoo.ru/863ee4bc
TOYHOCTB M IOTPEIIHOCTh
18 n3MepeHuii. TeHaeHINN U buGnuorexa [IOK
pv ' AieHi https://m.edsoo.ru/863ee69c
CIIy4aifHbIe OTKJIOHEHUS
19 YacToThl 3HaYEHUM B MacCHUBax bubmmoreka IIOK
JTAHHBIX. https://m.edsoo.ru/863ee9d0
20 I'pynnupoBka JaHHBIX U
THECTOTPaMMBI
Bri6opka. Ctatuctuueckas
21 CTOMYHBOCTD U OLIE€HKHU C bubmorexa LOK
Y 1 https://m.edsoo.ru/863eeelc
MTOMOIIIBIO BEIOOPKH
[IpakTrueckas padota "CnyuaitHas bubnuotexa [JOK
22
U3MEHYUBOCTL" https://m.edsoo0.ru/863eecc8
23 I'padb1. Beprmnsl u pédpa bubmorexa [TOK

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



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52

bubnunoreka LIOK

24 C
TCHCHb BEPUIHHET https://m.edsoo.ru/863efOba
bu6nuoreka [IOK
25 I1 .C
ym B rpade. Casibie rpager https://m.edso0.ru/863ef236
3amaua o Kénurcoepreckux Mocrax,
26 SUIEPOBEI ITYTH U DUIEPOBEI bubnnorexa LHOK
p yr p https://m.edso0.ru/863ef3b2
rpadsl
97 Y TBEpKICHUS 1 BHICKA3bIBAHUS.
Otpunanue
28 Y CIIOBHBIE YTBEPKICHUS
OOparHbIe U PAaBHOCHIIbHBIC
29 yTrBepxaeHus. [Ipusnaku u
cBolictBa. HeoOxoanMmele 1
JIOCTATOYHBIC YCIIOBUS
IIpumepsl cilydaliHBIX OIBITOB U
30 cnp aﬁII){BIX C}(I)I;BITI/II\/'I bubmorexa HIOK
yi ’ . https://m.eds00.ru/863ef4d4
BeposiTHOCTH 1 4aCTOTBI COOBITHIA
Momnerta u urpanbpHasi KOCTb B
31 Teopuu BeposTHocTel. Kak y3HaTh bubmorexa HOK
p p ’ y https://m.eds00.ru/863ef646
BEPOATHOCTH COOBITHUS
32 BeposiTHOCTHAs 3amuTa
nH(pOpMaLUK OT OMUOOK
KonTponbHas pabota mo Temam
33 "CrnyuyaiiHasi "3MEHYMBOCTb. bubmuoteka [IOK
I'pads1. BeposTHOCTH CitydaifHOTO https://m.eds00.ru/863f0186
coOpITHA"
34 [ToBTOpeHuEe, 06001ICHNE. bubmmorexa [JOK

https://m.edso0.ru/863efa24



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
ara undposbIie
Ne i/m Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero U3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [IpencrapieHue JaHHBIX. 1 bubnmnoreka HOK
OnucaTtenbHasi CTaTUCTUKA https://m.eds00.ru/863f029
5 Crny4aifHasi ”3MEHUYHUBOCTb. 1 bubmmoreka [JOK
Cpennue yncnoBoro Habopa https://m.eds00.ru/863f03fc
3 Cnyuaitasie coobiTUsA. BepostHoCcTH 1 bubnnoreka [JOK
Y 4aCTOTHI https://m.eds00.ru/863f0578
Knaccuueckue Moienu Teopuu
4 BEPOSTHOCTEH: MOHETA U UTPAJIbHAS 1 bubmorexa HOK
P ' P https://m.eds00.ru/863f076c
KOCTh
5 MHoXecTBO, TOJIMHOKECTRBO, 1 bubmmoreka IIOK
IIPUMEPHI MHOYKECTB https://m.eds00.ru/863f1180
6 Orneparuy HaJu MHOXKECTBaMH. 1 bubnmorexa LIOK
Juarpammsl Ditnepa https://m.eds00.ru/863f143c
7 MHOXeCTBO peLlIEHUN HEPABEHCTB U 1
cucrteM. [IpaBuno ymMHOKEeHUs
KonTponbHas pabota mo teme
8 N | 1 1
MHoxecTBa
9 CryqaifHbIe OTIBITHI U 1 bubnmnoreka [JOK
dJIEMEHTapPHBIE COOBITUS https://m.edsoo.ru/863f1dec
BeposiTHOCTH 351€MEHTapHBIX
10 coObITHii. PABHOBO3MOKHBIE 1

dJIEMEHTapPHBIE COOBITUS



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1dec

buaronpustcTByroniue

11 3JIEMEHTapPHBIC COOBITHS bubmmorexa [JOK
p o https://m.edsoo.ru/863fldec
BepositHOCTH COOBITHIA
buaronpustcTByroniue
12 DJIEMEHTAPHBIE COOBITHSI.
BepositHOoCcTH COOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
13 3JICMCHTAPHBIMU COOBITUSMH bubmorexa HOK
. P . ' https://m.eds00.ru/863f21ca
CryualiHblii BBIOOD
[TpakTiueckas pabota "OMNBITHI C
14 ABHOBO3MOKHBIMU bubmorexa HOK
P N https://m.eds00.ru/863f235a
3JIEMEHTAPHBIMHA COOBITUSIMHU
15 PaccenBanue 4KCIIOBBIX TAHHBIX U bubmmoreka [JOK
OTKJIOHEHUS https://m.eds00.ru/863f0a50
bubnunorexka LIOK
16
Jlucniepens SHCI0BOro Hadopa https://m.eds00.ru/863f0a50
17 CranmapTHOE OTKJIIOHEHUE bubmuoreka [IOK
YUCJIOBOTO Habopa https://m.edso00.ru/863f0bfe
bubnmorexa LIOK
1
8 JlHarpamMBt pacceHBatis https://m.edso00.ru/863f0ea6
bubmmoreka IIOK
19
Jleperos https://m.edsoo.ru/863f2ade
bubmmoreka IIOK
20 i
CBoicTsa aepennen https://m.edsoo.ru/863f2bac
21 JlepeBo cny4ailHOTrO SKCIIEpUMEHTa
22 Jlorudeckuie COO3bI «U» U «HITH»
23 OTpunanne CIOKHBIX YTBEPIKICHHUH



https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

OnpeneneHne CIy4aiHOro COOBITHSI.

24 B3anMHO TpOTHBOIIOIO0KHBIE 1 bubmmorexa [JOK
T — https://m.eds00.ru/863f2f8a
o5 OObeMHEHNE U ITepeceueHue 1 bubnmnoreka HOK
cOOBITHI https://m.edsoo.ru/863f3214
26 dopmyIia CIOKEHHs BEPOATHOCTEH 1 E;IKZH/I;I;T:;%&OU/I; 636337
97 Pemenwne 3aga4 ¢ mOMOIIBIO 1 bubmuorexa [IOK
KOOPJIMHATHOM IIPSMOM https://m.eds00.ru/863f3764
08 YcnoBHas BEpOATHOCTD U MIPABUIIO 1 Bu6moreka [JOK
YMHOKEHHS BEPOATHOCTEN https://m.edso00.ru/863f38ae
29 VYcnoBHas BEpOSITHOCTD M MIPABUIIO 1 bubmmoreka [JOK
YMHOXEHHS BEPOSATHOCTEM https://m.eds00.ru/863f2e36
. bubnnorexa [JOK
30 Jlepeo cyuaiitioro ombiTa 1 https://m.edsoc%.lru/863f3cbe
31 He3saBucumblie cOOBITHS 1
39 06 ommbke Darapa [1o u o ToMm, Kak 1
no0eNTh CTeYeHHE 00CTOSTENLCTB
KonTponsHnas pabora no remam
33 "CrygaliHbIe COOBITHS. 1
BepositHoCcTh. ['padsr”
bubnmnoreka HOK
34 [ToBTOopenue, o6odmenue. I'padsr 1 httos://m.e dSO(])_.[ru 186314312
OBIIEE KOJIMYECTBO YACOB I1O 34

I[MTPOT'PAMME



https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f4312

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue u3ydeHust oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [IOK
! HpecTaBicHAE AaHHbIX 1 https://m.edsoo.ru/863f47ea
2 OmnucarenpHas CTaTUCTUKA 1 bubmroreia LIOK
https://m.edsoo.ru/863f47ea
3 Omnepanmu Hax COOBITUSIMH 1
4 HezaBucumocTs coObITHI
5 KoMOuHaTopHOE TIpaBHIIO 1 bubnnorexa [JOK
YMHOKECHUS https://m.edso0.ru/863f4e16
5 ITepectanoBku. dakropuan. 1 bubnnoreka [JOK
CoueTaHus U YUCIIO COYETAHUU https://m.edsoo.ru/863f4e16
bubnmnoreka HOK
! Tpeyrompric Hackasns L https://m.edSO(I)_.Iru/863f5014
ITpakTryeckas pabora
8 "BerunicieHne BEpOsITHOCTEN C 1 1 bubnmnoreka HOK
HCIOJIb30BAHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GyHKIMH 3JIEKTPOHHBIX Tabnum"
I'eomeTprueckas BEpOATHOCTb.
9 CryvaiiHplii BBIOOp TOUKH U3 1 bu6muoreka [JOK
(burypsl Ha MIOCKOCTH, U3 https://m.edso00.ru/863f5884
OTpe3Ka, U3 Jyr¥ OKPY>KHOCTH
10 I'eomeTprueckast BEpOATHOCTb. 1 bu6muoreka [IOK

CayvaiiHplii BBIOOp TOUKH U3

https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 YT OKPY)KHOCTH

I'eomerpuueckas BEpOATHOCTD.
Cay4aiinelii BBIOOp TOUKH U3

bu6nmoreka [IOK

11
(burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTru OKPY>KHOCTHU
['eomeTpuyeckas BEpOATHOCTbD.
12 CrnyuaitHblii BEIOOP TOYKH U3 bubnmnoreka HOK
(burypsI Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5e10
OTpe3Ka, U3 Iyru OKPY>KHOCTH
HcneiTanue. Ycnex u Heygayva.
13 Cepus UCIBITAaHUH 10 IIEPBOTO bubmorexa [JOK
P A P https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex 1 Heygaya.
14 Cepus UCIBITAaHUN 10 neyioro bubmorexa HOK
P A P https://m.eds00.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygayva.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrnexa
Hcnbitanusa beprymm.
16 BeposiTHOCTH COOBITHII B cepun bubmorexa [OK
P 5 p https://m.edso0.ru/863f64d2
ucnbiTaHui beprynnm
Hcnbitanusa beprymin.
17 BeposarHocTr coOBITHIT B cCEpUHr bubmorexa [JOK
P 5 p https://m.edso0.ru/863f6680
ucnbiTaHui beprynmm
18 [TpakTryeckas pabora bubmuoreka [JOK

"Ucnerranusa beprymmm"

https://m.edso0.ru/863f67de



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

19 CrnydaiiHasi BeJIMUMHA U bubmmoreka [JOK
pacrpeiesieHle BEpOsITHOCTE https://m.eds00.ru/863f6b44
20 MaremaTHuecKoe OKUJaaHue u bubmuorexa [JOK
JUCIIEPCHS CIIy4alHOM BEJIMYNHBI https://m.eds00.ru/863f6da6
[IpumMepsr MaTeMaTHIECKOTO
21 0XKHJIaHUs KaK TEOPETUUECKOTO bubmorexa HOK
p https://m.edso0.ru/863f6f86
CpPEIHETro 3HAYCHUS BETUIHHBI
99 [TonsiTHE 0 3aK0HE OOJIBIIMX bubnunoreka LIOK
YHCENI https://m.edsoo.ru/863f72c4
23 N3mepenue BepoATHOCTEN € bubnuoreka [IOK
TIOMOTIITBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpuMeHeHne 3aKoHa OOJIBIITNX bubnnorexa [JOK
quces https://m.edso0.ru/863f7116
o5 O06o001IeHre, CHCTEMaTH3aIUs bubnuorexa [IOK
3HaHui. [IpencraBienue naHHBIX https://m.edso00.ru/863f783c
O0006111eH1E, CUCTEMATH3AIIMS
26 sHanuil. OnucarenpHas
CTaTUCTHKA
O0001enue, cucTeMaTH3aIUs
27 sganui. IIpencraBiieHue JaHHBIX bubnmorexa [JOK
P ' https://m.eds00.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3aIUs
28 3HaHWU#. BeposSITHOCTEL CiydaliHOTO bubmorexa HOK
- 2eP yi https://m.edsoo.ru/863f7a4e
COOBITHS
O0001enue, cucTeMaTH3aIus
29 3HaHUW. BeposTHOCTH CilydailHOTO bubnuoteka [JOK

COOBITHS. DIIEMEHTHI
KOMOWHATOPUKH

https://m.edso0.ru/863f7c9c



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

O0001menue, cucTeMaTH3alUs

. bubnuorexa [IOK
30 .0 1
SHAHHH, SICMCHTET https://m.eds00.ru/863f7e54
KOMOHWHATOPUKH
O0001menue, cucTeMaTH3alUs
31 3HAHUU. DJIEMEHTHI 1 bubnnorexa [{OK
koMOuHaTopuku. CiyJaifHble https://m.eds00.ru/863f8408
BEJIMYMHBI M pacrpe/e/iCHUs
O0001menue, cucTeMaTH3alUs
32 spanuii. CayJaiinple BEIUUNHEL U 1 bubnnorexa [IOK
YA https://m.edsoo.ru/863f861a
pacripeeeHus
bubmuoreka [{OK
33 4 0 1
TOTOBAs KOHTPOIbHAA paboTa https://m.edso0.ru/863f8b56
34 O0001menne, cucTeMaTH3aIUs 1
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurate uHpOpMaLMIO, TMPEICTaBICHHYI0O B  Ta0nuiax, Ha
51 quarpaMMmax, TpEACTaBIATh JaHHbIE B BHIEC TaOJHI, CTPOUTH
JuarpamMmmbl (CTOJIOMKOBBIE (CTOJI0UYAThIE) M KPYTOBBIE) IO MacCHBaM
3HAYECHHUU
5 5 OnuceiBaTh ¥ HMHTEPIPETUPOBATH PEATbHBIC YHCIIOBBIC JaHHBIE,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh ANl ONUCAaHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTEPUCTHKH: CpeIHee apuPMeTHnIecKoe, Meinana, HanOobIee
Y HalMEeHbIlIee 3HAYCHHUSI, pa3Max
MMeTrs mpencraBieHHE O CIy4alHOW W3MEHUYMBOCTH Ha IPUMEpPAX
5.4 1eH, GU3NYECKUX BEJIUYUH, aHTPOIOMETPUUYECKUX JAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatp 1 TpeoOpa3oBbIBaTh WHPOPMAINIO, TPEICTABICHHYIO B
5.1 BUjIe TaONHUL, AUarpamMM, TpauKoB, MPEICTABIATh JaHHbIE B BUJE
TabJInL, AUarpaMM, rpaduKkoB
OnwuceBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUYECKUX ITOKA3aTEIeH:
5.2 CpPeIHMX 3HAYeHUH M Mep pacceuBaHus (pa3Max, IUCHEpPCHs H
CTaHJApPTHOE OTKJIOHCHHE)




£ 3 HaxonnTh 4acTOThI YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHI, B TOM
' qucyIe Mo pe3ysbTaTaM U3MEPeHUN U HaOII0JeHUN
HaxonuTh BEpOSTHOCTH CIY4YalHBIX COOBITHM B OMBITAaX, 3HAas
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHM, B TOM 4YHUCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 & Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIYYalHOTO
' HKCIEPUMEHTA, AMarpaMMbl DIlepa, YUCIIOBas psimast
OnepupoBaTh NMOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
£ 6 olepalydyd  HajJ MHOXECTBaMH: OOBEIMHEHHE, TIepecedeHue,
' JOTIONIHEHHE; ITIEPEYMUCIATh DJIEMEHTbl MHOXECTB, IPUMEHATH
CBOMCTBA MHOXECTB
Hcnonp30Bate rpaduveckoe IMpEAICTaBICHUE MHOXKECTB M CBSI3EH
5.7 MEXy HUMHU JUJIs ONIMCAHUS IIPOLECCOB U SBJICHUH, B TOM YHCIIE U
peLIeHUH 3aJa4 U3 APYrUX Y4eOHBIX IIPEIMETOB U KYpPCOB
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabrara
5 BepoATHOCTB M CTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh MH(GOPMAIHIO, NPEACTABICHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONul, aAuWarpamm, rpadukos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMII, Uarpamm, rpaukoB
£ 5 Pemate 3a1aun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' UCMOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XApaKTEPUCTHKU JUISI MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHHUS MU MeEpbl
paccenBaHus
£ 4 HaxonuTh 4acToThl 3HaYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YACH Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI
- HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OIbITAX,
' B TOM 4YHCJIE B OIBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO ycrexa, B Cepusix

ucnbITanuil beprymim

MMeTts npencraBieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpeIeICHUN

5.6

BEPOSITHOCTEN

HmeTpb mpescTaBieHue 0 3aKOHE OOJBIINX YHCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4aliHOM H3MEHYMBOCTM U O POJM 3aKOHA

OOJIBIITNX YKCE B IPUPOE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, AUArpaMm, rpadukoB. 3aroIHeHne
Ta0JIMIl, YTEHUE U TIOCTPOCHHUE TUarpamM (CTOJOMKOBBIX (CTOJIOYATHIX) H
51 KpyroBbiX). UrteHwe rpaduKOB peajgbHBIX IporeccoB. M3BiaeueHue
uH(pOpMAIlMK U3 IUarpaMM W TaOJMIl, UCIOJIB30BAaHUE W WHTEPIIPETALUS
TAHHBIX
OnucatenbHas CTaTHCTUKA: cpelHee apudmeTnyeckoe, MeauaHa, pa3max,
52 HauOoJbIllce W HAWMEHBINEE 3HAYCHUS HaOOpa YHCIIOBBIX JTAaHHBIX.
[Ipumepsl cnyyallHON U3MEHUNMBOCTU
Crny4aiiHbIid SKCTIEpUMEHT (OIBIT) U CiTydaiiHoe coObiTe. BeposiTHOCTh 1
5.3 yactoTa. Ponb MajaoBEepOSITHBIX U MPAKTHUECKU JAOCTOBEPHBIX COOBITUN B
pHUpoJIie U B o0I1ecTBe. MOHETa U UTpalibHAsI KOCTh B TECOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncno pédep m cymmapHas
5 4 cTenieHb BepiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Lenu u nuxisl. [Tytu
' B rpadax. OO0xox rpada (diiepoB 1myTh). llpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienne JaHHBIX B BUAE TaOIUII, AUarpaMM, TpaduKoB
59 MHOXeCTBO, JJEMEHT MHOXKECTBa, TOAMHOXeCTBO. Ormepanuu Haj
' MHOKECTBaMU: 00BEIMHECHUE, TIEPECCUCHHE, JTOTTOJTHEHUE
53 CaolicTBa onepanuii HaJ MHO>KECTBAMMU: TIEPEMECTUTEIIBHOE,
' coueTaTeNbHOe, paclpeAeTuTENbHOE, BKIIOUCHUS
£ 4 Hcnonb3oBanue rpaguueckoro MmpeacTaBIeHUs] MHOKECTB ISl OMUCAHUS
' peaTbHBIX TIPOIECCOB U SBJICHUH, TPH PEIICHUN 33]1ad.




55 N3mepenne paccemBaHus JaHHBIX. J(MCepCHs U CTAaHAAPTHOE OTKIOHEHUE
' YHCIOBBIX HAOOpoB. J{narpamma paccenBaHUs
DOnemMeHTapHbIe COOBITHS chay4daiiHoro ombita. CiydaifHble COOBITHS.
56 BepostHoctu coObiTuif. ONbITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coObiTusiMu. CryuaiiHblii  BbIOOp. CBsI3p MEXIy MAaJOBEPOSTHBIMU MU
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [€peBbEB: EIMHCTBEHHOCTb IIYyTH, CYLIECTBOBAHHE
5.7 BUCSYCH BEPIIMHBI, CBSI3b MEXKIy YHCIOM BEPIIUH W YUCIOM pEdep.
[TpaBuiio ymHoxeHus. Pemienue 3a1au ¢ moMoIbo rpagos
[IporuBononoxxusie coObiTusA. Jmarpamma Oiinepa. OObenuHEeHHE U
5.8 nepecedeHre coObiTuil. HecoBmecTHble coObiTus. dopmyna CloXKEHHS
BEPOSATHOCTEM
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHoxxenus. HezaBucumbie coObITUS
[IpencraBnenue »skcnepuMeHTa B BUJe JepeBa. PemieHue 3amay Ha
5.10 HAaXO0’KJICHUE BEPOATHOCTEN C TOMOILBIO IEpeBa CIy4ailHOIO IKCIIEPUMEHTA,
auarpamm Diiepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBneHue NaHHBIX B BUJIE TA0IHUIIL, AHArpamMm, rpaQikoB, HTHTEPIPETaIUs
5.1 JTaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpauKkoB MO peaTbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopua
5.3 CodeTaHus U YHCIIO COYCTAaHUH
5.4 Tpeyronbuuk [ackans. Pemenue 3amau ¢ ucnosib30BaHuEM KOMOWHATOPUKHU
£ 6 ['eomeTpuueckass BeposiTHOCTh. CiydalHbIl BBHIOOpP TOUKM U3 (QUIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heynauya. Cepus UCIIBITAHUN A0 IEPBOIO ycrexa
5 7 Cepust ucneitannii bepuynnu. BeposTHOCTH COOBITHH B CEPUHM UCIIBITAHHI
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesIeHue BEPOSTHOCTEN




Marematuueckoe oxxugaHue u gucrnepcus. [Ipumepbl MaTeMaTHuecKoro

> 0’KMJIaHMSI KaK TEOPETUYECKOI0 CPEHEr0 3HAaUCHUS BEITUYNHBI

510 MaremaTtnueckoe OXHUAAHUE W JIUCIEPCUs CIyYalHON BEIWYMHBI «YHCIIO
' YCIIEXOB B CEpUU UCIBITAaHUHN bepHyin»

E11 [TonsTHe 0 3akoHe OoNbIIMX yMcel. M3MepeHne BepOsITHOCTEH € MOMOIIbIO

qacToT. Posp 1 3HaueHue 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOXXECTBaMHU; YMEHHE OINEpHpOBaTh MOHATUSAMU: rpad,
CBSI3HBIN rpad, 1epeBO, HUKII, MPUMEHSATh UX MPHU PEIICHUU 33]a4; YMEHUE
UCIIOJIb30BaTh IpauuecKkoe MpeACTaBICHUE MHOXKECTB Ji ONHUCaHUs
pealIbHBIX MPOLIECCOB U SIBJICHU, IPU PELIEHUH 3a]a4 U3 IPYIUX y4EOHbIX
IPEIMETOB

YMeHue OIICPUPOBATL IIOHATHUAMH: OIPCACICHHUC, aAKCHOMd4, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HCTHUHHBIC n JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOJUTL IIPHUMEPbI W KOHTPIPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUI

YMeHue onepupoBarh MOHATHSAMM: HATYpPAJIbHOE YHUCIO, IIPOCTOE H
COCTaBHOE YHUCIIO, IEIMMOCTh HAaTYPaJIbHBIX YHMCEl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOAYJIb YKCIIa, OOBIKHOBEHHAs! JpoOb U JECSITUYHAs IpOOb,
CTaHJApPTHBIN BHUJI YMCIIA, PAMOHAIBLHOE YNCIIO, HPPALUOHAIBHOE YHUCIIO,
apu@MeTHyecKuil KBaJpaTHbII KOPEHb; YMEHHUE BBIIOJIHATH JAEHCTBUS C
YUCJIaMH, CPABHUBATh U YHOPSAIOYMBATH YMCIA, IIPEACTABIATh YUCIA HA
KOOPJMHATHON NIPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JENaTh NMPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh IOHATUSAMU: CTEIEHb C LEJIBIM I0Ka3aTeseM,
apudMeTUYECKU KBaJIpaTHBIM KOpPEHb, MHOTOWIEH, anredpandeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENEHU OoJIblIe
€IMHUIIbI; YMEHUE BBITIOIHATL Pacy€Thl MO GopMysiaMm, peodpa3oBaHus
HEJBIX, TPOOHO-PAMOHATBHBIX BBIPAXKEHUW M BBIPAKEHUU C KOPHSIMH,
Pa3JIOKEHUE MHOTOUYJIEHA HA MHOKHUTENH, B TOM YHCIIE C UCIOJb30BAHUEM
dbopMyI pa3sHOCTH KBaJIpaTOB U KBAaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHATHSIMH: YUCIOBOE PaBEHCTBO, ypaBHEHHUE C
OJIHOM IIEPEMEHHOM, YACIO0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pelniaTh JUHEHHble W KBaJpaTHbIE ypaBHEHUs, APOOHO-
paliOHaJIbHBIE YpPaBHEHUS C OJHOM IIEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHUH, JHMHEWHBIE HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U IPOOHO-pAIIOHAIbHBIE HEPABEHCTBA C O/IHOM EpEeMEHHO},
B TOM YHCJIE NIPU PELICHNN 3a/1a4 U3 APYTUX IPEIMETOB U MPAKTUUYECKUX
3aJa4; YMEHHE HCI0Ib30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IUIOCKOCTh /17151 U300pakeHusl pellieHuil YpaBHEHU, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh NOHATHAMH: (DYHKIMS, rpaduK (YyHKIUH, HYIH
(GYHKIMH, TTPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHHUS,
yObIBaHMs, HanOOJbIICE M HAWMEHBIIEE 3HAUYCHHS (QYHKIUH; YMEHHUE
OIIEpUpPOBATh MOHATHAMH: TpsMas HPONOPIHOHAIBHOCTh, JIMHEHHAs
GyHKIMsA, KBagpaTHyHas (QYHKOMA, oOpaTHas NPONOPUUOHAIBHOCTD,
napabosa, runep6oa; yMeHue CTpouTh rpaduku GyHKIHUN, UCTIOIB30BATh
rpaduKy A7 ONpEAeNICHUs CBOWCTB MPOLIECCOB M 3aBUCHMOCTEH, s
peleHus 3a1a4 U3 JAPYrHX y4eOHBIX NPEAMETOB M peabHOU KHU3HH;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

Ymenue OIIEpUPOBATH HNOHATUSAMH: II0CJIEI0BATENBHOCTD,
apudMeTHUecKass ¥ reoOMeTpUYecKasi IPOrpecCcuy; yMEHHe UCIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, (POPMYIIBI CyMMBI U OOLIETO WieHa IpU
pelIeHnH 3a7ad, B TOM YHUCIIe 33/1a4 U3 JAPYrHX YYeOHBIX MPEIMETOB H
pEATbHOM KU3HU

YMeHue pemaTh 33a4 pa3HbIX TUIOB (B TOM YHUCIIE€ HA IPOLEHTHI, JOIH
Y YaCTH, ABM)KEHUE, paboTy, LIEHY TOBapOB U CTOUMOCTb ITOKYIIOK U YCIYT,
HAJIOTH, 3a7aydl M3 00JacTH yIpaBJIeHUS JIHYHBIMH U CEMEWHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BbIPAKEHUS, YPAaBHEHM I, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIEN0BATh IOJYYCHHOE DEIICHUE U
OLIEHUBATb MIPABJIONOA00HOCTb NOJIYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBath NOHATUSAME: (PUTYpa, TOUKA, OTPE3OK, IpsMasi, Iyd,
JIOMaHasi, Yroj, MHOIOYIOJIbHUK, TpPEYrOJbHUK, PAaBHOOEIPEHHBIN H
PaBHOCTOPOHHUN  TPEYrOJbHUKH,  MPSMOYIOJBHBIM  TPEYroJIbHUK,
MeaMaHa, OUCCeKTpHUca U BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napauienorpaMM, — poM0, OpSAMOYTOJbHMK,  KBajapaT, Tpameuus;
OKPYXXHOCTb, KpYI, KacaTejlbHas; 3HAKOMCTBO C NPOCTPAaHCTBEHHBIMU
burypamu; yMeHue pemiarh 3a/1auu, B TOM YHUCIIE U3 TOBCEJHEBHOM XKU3HH,
Ha HAXO0XKJEHUE IN€OMETPUYECKHUX BEJIWYUH C NPUMEHEHHEM H3YYEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue onepupoBaTh TMOHATHSAMM: PaBEHCTBO (UTYp, DPABEHCTBO
TPEYrOJIbHUKOB; NapalIeIbHOCTh U MEPIEHAUKYIIPHOCTD NPSIMBIX, YTOJI
MEXIy NpSAMbIMM, MNEPIEHAUKYISAp, HAKJIOHHAs, MpOeKuus, Moaodue
¢uryp, mogoOHbIe TPEYrOJIbHUKH, CUMMETPUS OTHOCHUTEJIBHO TOYKH M
IpsIMOM; YMEHHE PacliO3HaBaTh PaBEHCTBO, CHMMETPHIO U Too0ue Gpuryp,
NapaJJIEIbHOCTh U NMEPIIEHINKYIIIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBarh MOHATUSMU: JUIMHA, PACCTOSHUE, YToJ (BEIWYMHA
yIJ1a, CHHYC U KOCUHYC yTJjla TpeyrojbHHKa), IUI0IIAAb; yMEHHE OLlEHUBATh
pasMepsl TpPEIMETOB M OOBEKTOB B OKPYXAIOIIEM MHpE;, YMEHHE
NPUMEHSTh (POPMYIBI IEpUMETpa U IUIOLIad MHOTOYTOJIbHUKOB, JITHHBI
OKPYXKHOCTM M  IUIOIAAM  Kpyra, oObemMa  MHPSIMOYTOJIBHOTO
napajulefienunena;  yMeHHe  NPUMEHSATh  NPU3HAKKM  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOpEMY




[Mugaropa, TPUrOHOMETPUYECKHE COOTHOLICHUS ISl BBIYUCICHUS JTUH,
pacCTOAHUH, TIOIIAACH
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YMmenue u300pakarth IIOCKMe (UTYphl M UX ~ KOMOHMHAIUH,
IPOCTPAaHCTBEHHBbIE (UTYpBI OT pPYKH, C I[OMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIMCAHUIO
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VYMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAsA CUCTEMAa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YKCII0, CKAJLIPHOE IIPOMU3BEACHHUE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBI ¥ KOOPJAMHATHI JUIsl IPEICTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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VMeH#e OneprpOBaTh MOHITUAMHE: CTOJOUKOBBIC M KPYTOBBIC THATPAMMBI,
TaONMIBI, cpeaHee apudMeTHYecKoe, MeAWaHa, HauOoJbIIee W
HaMMEHbBIIICE 3HAUCHHS, pa3Max YKMCIOBOTO HAOOpPa; yMEHHE H3BJICKATh,
UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HH(POPMAIIUIO, MTPEICTABICHHYIO
B TaOJIMIIaX M HA JUarpaMMax, OTpa)karollyto CBOMCTBA M XapaKTePUCTHKH
peaNbHBIX TMPOIECCOB U SIBICHUN; YMEHHE pacliO3HaBaTh HW3MCHUUBBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHSTHUAMM: CIy4dailHBIA ONBIT (CiydalHBIN
OKCHEPUMEHT), 3JEMEHTapHOEe CcOObITHE  (PJIEMEHTapHBIA  HMCXO.)
CIIy4aifHOTO OTIBITa, CIyYaifHOE COOBITHE, BEPOSITHOCT COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIOy4alHBIX COOBITUH B OOBITAX C
PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSIMH; YMEHUE PeLIaTh 3a1a4H
METOI0M OpraHU30BaHHOIO Iepedopa W C MHCIOJb30BAaHMEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOSITHOCTH DPEATbHBIX COOBITHUH U
SBJICHUH, IOHUMATh POJIb MIPAKTUUYECKH TOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUI B OKpPY)KAIOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHnue BBI6I/IpaTB HO)IXO)IHH_II/Iﬁ I/I3y‘IeHHBII7I METOJ JIsd pCHICHUA 3aa4H,
MMPUBOJAUTE NPUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCT€ﬁ B IIpHUpoOAC H
JKU3HH, PACIIO3HABATH IMPOABJICHHUEC 3aKOHOB MAaTE€MaTUKKW B HUCKYCCTBE,
OMMUCBIBATH OTACIBHBIC BBIAAIOIIUCCA PC3YJIbTAaThbl, INOJTYUYCHHBIC B XOIC
Pa3BUTHUA MATCMATUKHU KaK HAYKH, MIPUBOAWUTE NPUMEPBI MATCMATUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HUCTOpUHN




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna 1 BRIYUCICHUS

1.1 HarypanbHbie u 1ienple yncia. [Ipu3Haky JeTMMOCTH HEIbIX YUCe

12 OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, MPOILEHTHI, OECKOHEUHBIC TIEPUOIUUECKIE
' apodu

1.3 PannonanpHbIie uncna. ApudMeTHIECKHUE ONEpaii C palliOHATBHBIMH YUCIaMHU

14 JeiictButensubie uucia. Apudmernyeckue omnepanuu ¢ JIeHCTBUTEIbHBIMH
' YHCIaMU

15 [IpubnukEHHBIE BBIUMCICHHS, TpPaBUIa OKPYIJCHHS, TNPUKHIKA H OIEHKA
' pe3yibTaTa BEIYUCICHUNI
2 Anrebpanyeckue BhIpaXKeHUs

2.1 BykBeHHbIe BhIpaxxeHus (BBIPAKEHUS C IIEPEMEHHBIMU )

59 Crenens ¢ neasiM nokasaresieM. CTeneHb ¢ paliioHaIbHBIM MoKa3areaeM. CBoHCTBa
' CTENEeHU

2.3 MHoro4wieHsl

24 Anrebpanyeckas Apoob

95 ApudmeTnueckuii KOpeHb HATypallbHOU cTerneHu. [[eiicTBus ¢ apudmeTnuecKkuMu
' KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Ilenbie u ApoOHO-panMOHANbHBIE ypaBHEHHS. CHCTEMbl U COBOKYITHOCTHU
' ypaBHEHHUH

3.9 Lensle m napoOHO-panMoHaIbHBIC HEpaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB

3.3 Perienue TeKCTOBBIX 3a/1a4
4 YucaoBbIe OCIEA0BATEILHOCTH

4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN

4.2 ApudmeTrndeckast U reoMeTpudeckas mporpeccuu. opmya CI0KHBIX MPOIICHTOB
) OyHKIMH

OynK1us, cocoOsl 3aaanus QyHkiun. I'papuk pynkumun. O0nacTs onpeaenaeHus u

51 MHO>KeCTBO 3HaueHu# Qpynkuuu. Hymu ¢pyakiuu. [IpoMexyTku 3HAKOTIOCTOSTHCTBA.

o [TpoMeXyTKH MOHOTOHHOCTH (YHKIIUHU. MaKCHMyMbl M MUHUMYMBI (DYHKIIHH.
HawnGosnpiiee 1 HanMeHbIIee 3HaUeHNE (PYHKITUN HA TIPOMEKYTKE

6 KoopaunaTs! Ha psMOil U TIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue Gurypsl 1 X cBoiicTBa
1.2 TpeyroabHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruIecKuX BETHYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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