MWHWUCTEPCTBO NPOCBELLEHMA POCCUACKON OEAEPALIA

MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe yUpeKIeHue

«OcHoBHas 001Ic00pa3oBaTeIbHAA KO Nel5»

MBOY «OOII Ne 15» c. IToaropuoe

PACCMOTPEHO

PykoBomurens MO
€CTECTBEHHO — HAy4YHOI'O
UKJIa

[TpoToxoin Nel
ot «31» aBrycra 2023r.

COI'NTACOBAHO YTBEPXJEHO
(’7 BCK(  "1 N

3aMeCTUTEINb TUPEKTOPa
no YBP

&
(%/aa% "Maiiep T.B.

[IpoTokomn Nel 2
ot «31» aBrycra 2023r. [Mpuxa3 NeQl==

ot «31» aBrycra 2023r.

PABOYAS ITPOT'PAMMA

(ID 1762118)

yueOHOro Kypca «BeposiTHOCTb M CTATUCTHKA (YIJIy0JIE€HHBIH YPOBEHb)»

J1s1 oOyyaromuxcst 7 — 9 Kiaccon

c. lHoaropuoe 2023



MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOUKU 3PEHHSI MPAKTUUECKUX MPUIIOKEHHM, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOJUMOM Ka)XJOMy 4YesIOBEeKYy. Bo3pacraer umcio
npodeccuil, mpu OBIaICHUH KOTOPHIMU TpedyeTcs xopolas 6a3oBasi MOATOTOBKA
B 00JIacCTU BEpPOSITHOCTMU W CTAaTUCTHUKH, TakKas TMOJArOTOBKA BaXKHA JUJIS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCuOHATBLHON Kaphephl.

Kax1p1i1 4esT0BEK MOCTOSIHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOILIUXCS Y
HEro AaHHbIX. /(71 000CHOBaHHOrO NMPUHATHS PELICHHS B YCIOBHUSIX HEIOCTATKa
WM U30bITKa HHGOpPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(hOPMUPOBAHHOE
BEPOSITHOCTHOE W CTaTUCTHUYECKOE MBbIIUICHHE. VIMEHHO MNO3TOMY BO3HHUKIIA
HE00X0MMOCTh (hOPMUPOBATH y OOydaromuxcs (GyHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B c€0s YMEHHE BOCIPUHHMMATh M KPUTHYECKU AHAIM3UPOBATH
uH(pOpMaIMIO,  TNPEACTABICHHYIO B  pa3iMyHbIX  (opmax, IOHUMATh
BEPOSATHOCTHBI XapaKTE€p MHOTHX pPEAJIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHNS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIeCTBa M rOCyJIapcTBa
npuobmaer o0yyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluM Tepedbopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJIE€ B MIPUKIAJHBIX 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalalOTCsl MPEACTABICHUS OOYyYarolmMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro MCCienoBaHus, (opMUpYyeTCs MOHWMAaHHE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMON MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUU € JAaHHBIMU LIEJISIMU B CTPYKTYpe MHpOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCT M CTaTHCTHKa» OCHOBHOTO 0OIIero oOpa3oBaHHUs Ha
yIIyONEHHOM YPOBHE BBIIEIEHBI CIEAYIOIIUE COJEP’KATEIbHO-METOJUUECKHE
muHuu: «lIpencrapneHre JaHHBIX W OMMCATENIbHASI CTATHUCTHKAY, «BeposTHOCTHY,
«3I7eMeHThl KOMOMHATOpUKWY», «BBeiaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Conepxanue nuHun «lIpencraBieHue NaHHBIX U ONKCATENbHAS CTATUCTUKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB palbOThl ¢ WH(pOpmMaiumen: oT
YTEHUs] M MHTepHpeTanuu HHPOpMALMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, q0 cOopa, MPEeACTaBICHHMS M aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUUYECKUX XapaKTEPUCTUK CPEOHUX U PaCCEUBaHUS.



Pabortass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CYHUTHIBAaTh M HHTEPIPETHPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHUIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, U OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBIE BETMYUHBI U TIPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonbllioe 3HAYEHHE HMEKT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIEIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MS CIIy4ailHOTo
coopitusa. [lpm wu3ydeHun y4yeOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
MPOCTEUIIMMHA ~ METOJIaMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
JKCIEPUMEHTAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMHU 3aKOHaMHU, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajabHbIE MPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHO>KE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
IpUMEpPHl TIPUMEHEHUsI TPaQoB M DJIEMEHTOB TEOPUH MHOMKECTB JIsi PEIICHUS
3a/lay, a TAaKKE HMCIOJb30BaHUS B JAPYTHX MAaTEeMaTHUYECKUX Kypcax M Y4eOHBIX
peaMeTax.

Ha usyuenue yueGHOro kypca «BepoaTHOCTh U cTaTUCTUKa» oTBoAUTCA 102
yaca: B 7 kiacce — 34 daca (1 gac B Hemenmto), B 8 kiacce — 34 yaca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[TpencraBieHne AaHHBIX B BHUAE TaOJMI, AMArpaMM. 3allOJIHEHUE TaOIMIL,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOUATHIX) M KPYIOBBIX JHArpaMM.
Yrenue rpapuKoB peanbHbIX MpoleccoB. M3pnedenne nHpopMaluu U3 auarpaMmm
¥ TaOJIHII, UCIIOJIb30BAaHNE U MHTEPIPETAIUS TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoNblllee U HaUMEHbIIEE 3HAYCHMs, KBAapTUJIH, CpPEAHEE TapMOHHYECKOE,
CpelHEe FapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[IpuMepbl cilydalHOM HM3MEHUYHMBOCTH IIPU  M3MEPEHMUSAX, B MacCOBOM
IIPOU3BOJICTBE, TEHACHLUMH M CIIy4ailHble KoJieOaHWs, TPYNIUPOBKA JaHHBIX,
IIPEICTABICHUE CIYYallHOW HM3MEHYMBOCTH C IIOMOIIBI JUarpaMM, YacTOTBI
3HAYEHUN, CTATUCTUYECKAsT YCTOUUUBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepinH. [lonsTue o cBsa3HbIX rpadax. [Iytu B rpadax. Llenu u nukibl.
O0xox rpada (3inepoB nyTh). [lonaTue 06 opueHTHpoBaHHOM Tpade. Pemenue
3aJ1a4 ¢ MOMOIIBI0 rpadoB.

YTBepkAcHUS M BbICKa3blBaHUS. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPKJICHUs, OOpaTHbIE M PABHOCHIIBHBIE YTBEPXKICHHS, HEOOXOJIUMBIE U
JIOCTATOYHBIE YCIIOBHSI, CBOMCTBA U MPU3HAKHU. [[pOTUBOMNOIOKHBIE YTBEPKACHUS,
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

CrnyyallHBI SKCHIEPUMEHT (OMBIT) M ClydailHOoe coObITHEe. BeposTHOCTh H
4yacToTa CIlyyalHOro coObITus. Poiib  MajoBEpOSATHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B MIPUPOJE U B OOIIECTBE.

8 KUIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IprMepbl MHOKECTB B OKPYKAIOIIEM MHPE.
[lepeceuenne u oObenuHeHHe MHOXeCTB. Jluarpammbl Oinepa. YucioBbie
MHOKecTBa. [Ipumepbl MHOXECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeunciieHre 3I€MEHTOB MHOXECTB C MOMOIIBIO OPraHU30BAaHHOTO Tepedopa u
npaBuia yMHOXKeHU. DopMyIia BKIIFOUEHUSA-UCKITIOYEHHUS.

OnementapHbie coObITHs. BeposTHOCTH ciydaiiHBIX COOBITHI. OMBITHI €
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUAMU. CirydaitHbIN BBIOOD.

N3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcus M CTaHAApTHOE
OTKJIOHEHHE 4YHMCIOBOro Habopa. CBoiicTBa JUCIEPCUU M CTaHAAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHMsl JABYX HaOMIOAaeMbIX BeluyuH. JInHeiHas
CBSI3b Ha MarpaMMe pacCeuBaHUs.



HepeBo. JlepeBo caydaitHoro »5kcrnepumeHTa. (CBOICTBA  JI€pPEBBLEB:
€MHCTBEHHOCTh MyTH, CBSI3b MEX]1y YUCIIOM BEpIUIUH U uncioMm peodep. [lonstue o
I0cKkuX rpadax. Pemenue 3ai1ay ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COIO3aMH U
onepausiMi HaJl MHOKeCTBaMHU. VIcoJib30BaHKE JIOTMYECKUX COI030B B aliredpe.

CnyvaliHple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHI.
[IpotuBomnomnoxueie coObiTus. Onepauun Haja coObiTusiMu. dDopmyna croxeHus
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. YcnoBHas BEPOSITHOCTb.
[IpencraBieHne CiaydamHOrOo »JKCIEpUMEHTAa B BHUIE JepeBa. HesaBucumbie
COOBITHSI.

9 KIIACC

Komb6unaropnoe npasuno ymHoxkeHus. IlepectaHoBku u ¢axropuan. Yuciao
couetaHuii u TpeyronbHUK Ilackans. CBolicTBa 4yucen coyeTaHuid. buHOM
HrroToHa. Pemenue 3a1a4 ¢ HCOIb30BaHUEM KOMOUHATOPUKHU.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka, U3 1yI'H OKPYKHOCTH.

Wcnprtanus. Yenex u Heyaada. Cepusi MCHBITAaHMM 1O IIEPBOTO ycIexa.
Cepust ucnbiTanuii bepHyun. BeposaTHOCTH COOBITUIA B CEpUM  HCTIBITAHUM
bepuymnu. Ciny4alinbiii BBIOOP U3 KOHEYHOIO MHOXECTBA.

CnydailHasg BEJIMYMHA W pacnpeneiieHne  BepoAaTHocTel. [Ipumepst
CIIy4YallHbIX BEJWYMH. Ba)kHble paclpenesieHuss — YUCIO IOINBITOK B CEpUU
VCIBITAaHUW JI0 TIEPBOTO YCIEXa U YUCIIO YCIIEXOB B CEPUM UCIBITAaHUN bepryium
(reoMmeTpuueckoe 1 OMHOMHAIBLHOE PACTIPEICTICHHUS).

MaremaTndyeckoe OXUIAHHUE CIIyYalHOW BEIUYUHBI. DU3HUECKUHA CMBICI
MAaTEMATUYECKOr0 OXHUAaHus. lIpuMepsl HCHONB30BaHUSI MATEMaTUYECKOIO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHWE CIy4alHOW BEJIMYHHBI.
CpoiicTBa MaTeMaTHYECKOro OXHWIAHMS W JAUCHEPCHH. MaTemaTu4yecKoe
O’KMJIAHUE U JUCIIEPCUS U3YUYECHHBIX PACIIPENCICHUN.

HepaBenctBo YeObiméBa. 3akoH OoibIIMX YHcesl. MaremaTU4ecKue
OCHOBAHUS U3MEpEHUs! BeposITHOCTEH. Poiib 1 3HaUeHHe 3aKOHa OOJBIINX YUCEN B
HayKe, B IPUPOJi€ U OOLIECTBE, B TOM YUCIE B COIIMOJIOTHUYECKUX 00CIeI0BaHUSIX U
B U3MEPECHHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YIIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MaTeMaTUKE
XapaKkTepU3yrTCs B 4YaCTH:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTU YYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAaHUEM BaXHOCTH MaTEMaTHYE€CKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
NESATETLHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY M  OJCTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PaCCYyXICHHUM, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTAlMe B JAEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl 4eloBeuUeCKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUSI MUPA, OBJIAJEHUEM HaBbIKAMU UCCJIEA0BATEIBCKON IEITENbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JIPYroro 4eJoBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHUEHTAIIMEN HA MPUMEHEHHWE MaTEeMaTUUYECKUX 3HAHWM I PEUICHUs 3aaad
B 00J1aCTH COXPAHHOCTH OKPYXaloIIeH cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJEACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanum K M3MEHAKIIUMCH YCJOBHAM COLHUAJIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIBITA IPYTHUX;

HEO0OXOMMOCThIO B (DOPMUPOBAHWU HOBBIX 3HAaHUU, (HOPMYJIHPOBATH HJICH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSMHU M YHUBEPCATBLHBIMU PETYJIATUBHBIMH JICHCTBUSAMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JJornueckue aAelcTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATHUN, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENbHbBIC U OTPUIIATENIbHbIC, €ANHUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHSI
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMAaTUYECKHUX
(bakToB, BBICTpaWBaTh ApTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULMIO, MHEHHUE;

IIPOBOJUTE II0 CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (OpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
IPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEpPUMEHTa, OICHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIAITH HEAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JaHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 3a1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy TmpencraBieHUs HWHPOpMAIMU W WIIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMi, HTHOU rpauKoi U UX KOMOMHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, MPEIIOKEHHBIM HWIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS IO XOAY PEUICHUS 3ajadu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yiIbTar;

B XOJIe¢ OOCYXXJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3Muhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
(dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPECTABIIATh PE3yJbTAThl PEIICHHS 3a]1a4H, YKCIIEPUMEHTA, HCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpUU;

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboOThl TPU peIIeHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IIeJhb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHW3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIBI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HWHBIC); BBINIOJHATH CBOIO YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT M0
KpUTEpHsM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJTOPUTM pElIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3ysbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pe3ysibTaTa JEATEIbHOCTH MOCTABJICHHON LENU U
YCJOBUSIM, OOBSICHSITh TPUYMHBI JOCTHXKEHUST WIIM HEJJOCTUKEHUS 1[ETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh 3MOLIMHU MNPU H3YYCHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OLEHKY PEIICHHUS 3a/Iauu.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06ydenus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
pe3yabTaThl:

Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TalOJuIaX, Ha JguarpaMmmax,
MPEACTABIATh JaHHBIE B BUJE TaOJMI, CTPOUTH CTOJOUKOBBIC (CTOIOYATHIC) U
KPYTrOBBI€ TMarpaMMbl 10 MacCHUBaM 3HAUCHUH.

OnucblBaTh W HMHTEPHPETHUPOBATH  pPEAIbBHBIE  YUCJOBBIE  JIAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMax, rpapukax.

Hcnonb30BaTh [Ji1 ONHCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMETHYecKoe, MeIuaHa, HauOoJbllee W HaWMEHbIIEE 3HaYeHUS,
pa3max, KBapTUJIU.

NMeTh TpeACTaBICHUE O JIOTMYECKUX YTBEPKACHUSX M BBICKA3bIBAHMSX,
YMETh CTPOUTH OTpUIAHUs, (OPMYJIHPOBATH YCIOBHBIE YTBEPXKACHUS TpU
pelIeHNH 3a/1a4, B TOM YHCJI€ U3 JIPYTUX YUYEOHBIX KYpPCOB, UMETh MPEICTABICHUE
0 TEOpeMax-CBONCTBAX M TeOpeMax-IpU3HAKaX, 0 HEOOXOJAUMBIX U JIOCTATOYHBIX
YCIIOBUSIX, O METOJIE 1I0KA3aTENbCTBA OT MPOTUBHOTO.

Nmerp mnpencraBieHMe O CIydYalHOM W3MEHYMBOCTH HA IIPUMEpax
pE3yNbTaTOB HM3MEPEHUH, I1IeH, (U3UYECKUX BEIUYHH, AHTPOMOMETPUUYECKUX
JTAHHBIX, UMETb MPEJCTABICHUE O CTATUCTUYECKONU YCTONYMBOCTH.

Wcnonb30BaTh AJis ONMMCAHUS JAHHBIX YacTOThl 3HAYEHUM, TPYNIUPOBATH
JIAaHHbBIE, CTPOUTH TUCTOTPAMMBbI TPYNIUPOBAHHBIX TAHHBIX.

Hcnonb3oBathk rpadbl s pelieHdus 3a]ad, WUMETh MPEJCTaBICHUE O
TepMUHAX Teopuu TpadoB: BepiivHa, peOpo, 1emb, UK, MyTh B rpade, UMeTh
npejcTaBiieHne 00 006xoe rpada u 00 OpUEeHTUPOBAHHBIX Tpadax.

K koHI1ty 00y4yenus B 8 kiacce 00y4aromuics MOJIyduT CIEIYIOIINE TPeIMETHBIC
pe3yJIbTaThI:

OnepupoBaTh MOHATHAMU MHOYKECTBA, TIOJMHOKECTBA, BBIITOIHATH ONEpallin
HaJl MHOXECTBaMH: OOBEAUHEHHUE, TMEepeceyeHue, MEPEeUUCIsITh JIIEMEHTbI
MHOKECTB C HCIOJb30BaHMEM OPraHM30BAHHOTO Mepebopa U KOMOMHATOPHOTO
[IpaBujia YMHOXEHUSL.

HaxonuTh BEpOSATHOCTH CIy4alHBIX COOBITUM B CIy4aWHBIX OMbBITAX, 3HAS
BEPOSITHOCTH  3JIEMEHTapHbIX COOBITUHA, B TOM 4YHUCJI€ B OIbITaX C



PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU, UMETh MOHATHE O CIyYaiiHOM
BBIOODE.

OnucelBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW W MEp paccerMBaHUs
(mucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M HHTEPIPETUPOBATH
JarpaMMbl pacCeMBaHMsl, UMETh MPEICTABICHUE O CBSI3U MEXIy HAOJII0JaeMbIMU
BEJIMYMHAMM.

NMmerhs mipeicTaBieHHE O JiepeBe, O BepuiMHax U pEéOpax Jepesa,
WCIIOJIb30BAHUU JIEPEBLEB MPU PEIICHUU 337]a4 B TEOPUU BEPOSITHOCTEH, B JIPYTUX
y4eOHBIX MATEMaTHUYECKUX Kypcax M 3a/1ad U3 JPYruX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHSATUEM COOBITHSI KaK MHOKECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4allHOTO OIIbITa, BBIMOJHATH ONEpPAllMd HaJl COOBITUAMH, HUCMIOJb30BATh MPHU
pelIeHuN 3aja4d auarpaMMbl DWJepa, YUCIOBYIO MPSIMYIO, MPUMEHSITH (HOPMYITY
CJIOKEHUS BEPOSITHOCTEN.

[Tonp30BaThCs MPABUIIOM YMHOXKEHHUSI BEPOSITHOCTEH, UCIIOIB30BAaTh JEPEBO
JUIS. TIPEACTABIICHUSI CIIy4allHOTO ONbITa NpW pelieHuu 3anad. OnepupoBaTh
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K xoHI1y oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CIAEAYIOUIME MPEIMETHBIC
pEe3yJIbTATHI:

[Tonb30BaThCd KOMOWHATOPHBIM TMPABWJIOM YMHOKEHHUS, HAXOJIUTh YHCIIO
IIEPECTAaHOBOK, YHMCIIO COYETAHUM, MOJIb30BaThCs TpeyrojibHUKOM Ilackans mpu
pelIeHnN 3aj1a4, B TOM YKCJI€ Ha BEIYMCIIEHUE BEPOSITHOCTEN COOBITUIA.

HUcnonb3oBaTh  TMOHATHE  TE€OMETPUYECKOM  BEPOATHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBSA3AHHBIX CO CIyYallHBIM BHIOOPOM TOYEK M3
MJI0CKOM (PUTYpBI, OTPE3Ka, NITUHBI OKPY>KHOCTH.

HaxonuTb BEpOSTHOCTH COOBITHM B OIBITaX, CBSI3aHHBIX C UCIIBITAHUSIMHU JI0
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCTIbITAaHUN bepHymum.

NmeTh mpencTtaBiieHME O CIyYallHBIX BEJIWYMHAX U ONO3HABATh CIy4YalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOWIETO0 MHPA, OINEPHUPOBATHh  IOHSITHUEM
«pacupeaeieHnue BEPOATHOCTEW». YMETh CTPOUTh PaCHPEACICHUS] BEPOATHOCTEN
3HAYEHUH CIy4YalHbIX BEJIMYMH B U3YYECHHBIX OIbITaX.

Haxonuts MaTeMaTH4ecKoe OXKWIAHUE U JUCIIEPCUI0 CIYYANHOW BEJIMYHUHBI
[0 pPaclIpelesiCHUI0, MPUMEHSATh YHUCJIOBBIE XApPAKTEPUCTUKU H3YyUYEHHBIX
pacnpeneneHuid Npyu peeHny 3a1a4.

NmeTe mpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEI KakK O IMPOSBICHUU
3aKOHOMEPHOCTA B CIIyYallHOM WM3MEHYMBOCTH, IIOHMMATh MATEMATHUYECKOE
000CHOBaHUE OJIM30CTH YACTOTHI U BEPOSTHOCTU COOBbITHA. IMeTh Tipe/icTaBlieHHE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPO/IE U OOIIIECTRE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OmurcarenpHas CTAaTUCTUKA

Crny4aiiHasi ”3BMEHYMBOCTh

Beenenue B Teoputo rpadoB

g B~ W DN -

Jloruka

W ~ 0100 b~

BeposiITHOCTE ¥ yacToTa CIIy9aiiHOTO
COOBITHSA

[ToBTOpenue, o6o0IIEeHNE,

CHCTEMAaTH3aInsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
[ToBTOpeHue kypca 7 kinacca 3
MHoxecTBa
3 BeposiTHOCTB cityuaifHOTO COOBITHUS 4 1 1
4 OnucarenpHas cratuctuka. PaccenBanue 5 1
TAHHBIX
5 Beenenue B Teopuro rpados 3
6 Jloruka 2
7 Omnepauuu Haj ciIydyailHBIMU COOBITHSAMU. 3
CrnosxeHue BeposiTHOCTEN
3 VYcioBHas BEpOSTHOCTb, YMHOKEHHE 5
BEPOSATHOCTEH, HE3aBUCUMBbIE COOBITUS
9 [ToBTOpenue, 06001IEHNE, 5 1
cHCTEeMaTH3aIHs 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1




9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3jiejioB U TeM Konrponsmmie  TpakTiueckie (uudposbie)
MPOrpaMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI pecypes:
1 [ToBTOpeHue Kypca 8 kinacca 3
2 DneMeHTbl KOMOMHATOPUKH 6
3 I'eomeTpuyeckas BEpOSATHOCTh 3
4 Ucnreitanus beprymnm 6
5 Crnyuaiinast BeTm4rHa 3
6 YucnoBbie XapaKTEePUCTUKH CITyYaiHBIX 6
BEJIMYNH
7 3aKoH OOJIBLINX YuCel 3
3 [ToBTOpenue, 0600IIEHNE, 4 1
cucTeMaTHh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoauuecTBO 4acoB 3ﬂeKTp0HHBIe

Hara uudgposbie
Ne i/ Tema ypoka Kontpoabnbie IIpakTunyeckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC

padoThI padoThI pecypes:

[IpencTaBneHne qaHHBIX B BUJIE TaOIUIL,
auarpaMmm. 3aroHeHue TabJull, YTeHue
Y TIOCTPOCHUE CTOJIOMKOBBIX
(cTonmOUaThIX) ¥ KPYrOBBIX JHArPaMM
[IpencTaBneHne qaHHBIX B BUJIE TaOIUIL,
auarpaMmm. 3aroHeHue TabJull, YTeHue
U TIOCTPOEHHUE CTOIOUKOBBIX
(cTonmOuaThIX) M KPYTOBBIX JHArpaMM

3 Urenue rpaduKkoB peasibHbIX IPOLIECCOB 1

[IpakTuyeckas pabora o Teme
"N3Bneyenune nHGpOpMaLMK U3 Juarpamm
1 TaOJINI, UCITOJIL30BAHUE U
WHTEPIpPETALNS TaHHbIX "

OnucarenpHas CTaTUCTHKA: CPEHEE
apudmernyeckoe, MearuaHa

OmnucarenbHas CTaTUCTHKA! cpcaHee
apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa

OnncarenpHas CTAaTUCTHKA: Pa3Max,
7 HauOoJIbIIIee M HANMEHbIIICE 3HAUCHUS, 1
KBapTHJIH

8 OnucarenbHas CTaTUCTUKA: pa3Max, 1




10

HanOoJIbIIIee M HAUMEHbIIIEE 3HAYCHUS,
KBapTWIH

OnucarenpHas CTATUCTUKA: pa3Max,
HauOoJIbIlIee M HAUMEHbIIIee 3HaYEHUs,
KBapTWIH

OmnmcarenbHas CTaTHCTHKA: CpE€aHEC
TapMOHHUYCCKOC, CPCAHCC
TapMOHHUYCCKOC YHUCIIOBBIX JaHHBIX

11

OnucarenbHas CTaTUCTUKA! cpeaHee
TapMOHHUYCCKOC, CPCAHCC
TapMOHHUYCCKOC YHUCIIOBBIX JadHHBIX

12

[IpakTuyeckas pabora o Teme
"OnucarenbHas CTaTUCTUKA:
npakTHieckas padbora"

13

14

O0600611eH1Ee, KOHTPOJIb

[IpuMmeps! cnydaiiHONM H3MEHYUBOCTH
IIPY U3MEPEHUSIX, B MACCOBOM
MPOU3BOACTBE. TEHICHIIUU U CIIydaiiHbIE
KoJIeOaHUs

15

['pynnupoBKa TaHHBIX, IPEACTABICHUE
CIIy4ailHOM M3MEHYMBOCTH C MIOMOILBIO
auarpaMm. YacToTel 3HAUCHU;
CTaTUCTUYECKAS] YCTOUUYUBOCTD

16

['pynnupoBKa TaHHBIX, IPEACTABICHUE
CIIy4ailHOM M3MEHYMBOCTH C MIOMOILBIO
auarpaMm. YacToTel 3HAUCHU;
CTaTUCTUYECKAS] YCTOUUYUBOCTh

17

['pynnupoBKa JaHHBIX, IPEICTaBICHNE




CIIy4aiiHOM U3MEHYMBOCTH C IIOMOILBIO
nuarpaMm. YacToTel 3HAUCHU;
CTaTUCTUYECKAS] YCTOUYUBOCTh

18

19

20

[IpakTudeckas pabora 1Mo Teme
"Ciy4aitHasi UBMEHYUBOCTD"

I'pad, Bepmmna, pedpo. CteneHn
BepiuuHbl. Yucno pédep u cymmapHas
cTerneHb BepinH. [{oHsATHE O CBSA3HBIX
rpadax. [Iytu B rpadax

Lenu u uukibsl. O6xox rpada (ditnepos
nyTh). [loHsaTHe 00 OpUEHTHUPOBAHHOM

rpade

21

Hernu u mukotel. O6xox rpada (ditnepos
nyTh). [loHsATHE 00 OPUEHTHPOBAHHOM

rpage

22

23

24

Pemrenue 3a1a4 ¢ momoInsio rpados

Jloruka. YTBep)KI[GHI/ISI M BBICKA3bIBaAHMA.
OTpI/II_IaHI/Ie YTBCPIKACHUSA, YCIIOBHBIC
YTBCPIKACHUA, O6paTHLIe n
PaBHOCHUJIBHBIC YTBCPIKIACHUSA

Heob6xoauMeble 1 TOCTaTOYHBIE YCIIOBUS,
CBOWCTBA U NPU3HAKHU

25

26

[IpoTHBOMONIOKHBIC YTBEPKICHNUS,
JIOKa3aTeNIbCTBa OT MIPOTUBHOTO
CryuyaltHblii SKCTIEPUMEHT (OTIBIT) U
CIIy4aifHOe COOBITHE

27

BeposaTHOCTh 1 yacToTa Ciiy4ailHOrO
COOBITHS




28

29

30

BeposiTHOCTB M 4acToTa CIIy4aifHOTO
COOBITHSA

PoJib MajI0BEpOSITHBIX U PAKTHYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B
o01IeCTBE

[TpakTudeckas padboTa 1Mo Teme

"BeposTHOCTB U 4acTOTa CIIy4ailHOro
coObITH"

31

[ToBTOpenue u 06o0IICHNE.
[pencraBnenne nanueix. OnHcaTenbHas
CTaTHCTHKA

32

[ToBTOpenue u 06o0IICHNE.
[IpencraBnenue ganabix. OnucaTenbHas
CTaTUCTHKA

33

34

[ToBTOpenue n obobIIEeHHE.
BeposTHOCTB CitydaitHOTO COOBITHS

[ToBTOpenue u 0606menue. MHOXKecTBa
U TIOJIMHOXKECTBA. DJIEMEHTBI TEOPHH

rpa¢os

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne i/ Tema ypoka Kontpoasnbie IIpakTunyeckue Aara tuppoBLIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypes:
[Toropenue/ [IpencraBneHue JaHHBIX B
1 BHJIC TAOJIMI] M THArPaMM. 1
OmnwucarenbHasi CTaTUCTUKA
[ToBropenue/ CiryuaitHast "3MEHYHUBOCTb.
2 Crnyuaiinble coObiTHs. BeposiTHOCTH U 1
YaCTOTHI.
3 [ToBTOpEHUE. DiIEMEHTHI TEOPUU 1
MHO’KECTB. DJIEMEHThI TeOpUH rpados
MHO0X€eCTBO U TOJAMHOXKECTBO.
4 ITprMeprl MHOXKECTB B OKPYXKaIOLIEM 1
MuUpe
5 [lepeceuenne u oObeAMHEHNE 1
MHOKeCTB. Jlnarpammel Ditsiepa
6 Yucnosele MHOKECTBa. [Ipumepbl 1
MHO’KECTB U3 alIreOpbl U reOMeTpUH
[Iepeuncnenne 231EMEHTOB MHOMXKECTB C
7 MIOMOIIBI0 OPTaHU30BaHHOTO Nepedopa u 1
npaBuia yMHOXeHus. Gopmyna
BKJIIOUEHUSA-UCKITIOYECHUS
OnemeHTapHble COObITHS. BeposiTHOCTH
8 ciydaitHbIX cOOBITUH. ONBITHI € 1

PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMUA




10

11

coObTusiMu. Ciy4aiiHbIi BEIOOP

DneMeHTapHbIe cOObITHS. BeposTHocTr
CIIy4alHbIX COOBITHNA. OIBITHI C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU
coObTusiMu. Ciy4aiiHbIi BEIOOP

DneMeHTapHbIe coObITHS. BeposTHocTr
ciyyaitHbIX cOOBITUI. ONBITHI €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
cobbiTusiMH. Ciy4aiiHbli BEIOOP

[TpakTnyeckas pabora no Teme
"BeposITHOCTh ciydaifHOTO cOObITUS"

12

W3mepenune paccenBaHus YUCIOBOTO
MmaccuBa. Jlucnepcust v crangapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa

13

14

H3mepeHne paccermBaHUs YUCIOBOTO
MaccuBa. Jlucniepcust u cTaHgapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa

CBoiicTBa AUCIICPCUU U CTAHAAPTHOTO
OTKJIOHCHUA

15

JlnarpamMMbl paccenBaHUS JIBYX
HaOJIFOJaeMbBIX BeINYMH. JInHeHas
CBsI3b HA TUArpaMMe pacCEUBAHUS

16

17

[TpakTnueckas paboTa 1o Teme
"PaccenBanne naHHBIX"

KonTpomnpHas pabota mo Teme
"OnucarenpHas cTaTUCTHKA"

18

Hepeso. JlepeBo ciaydaitHOTO
sKcniepuMeHTa. CBOMCTBA 1€PEBBEB!




19

CAUMHCTBCHHOCTD IIYTH, CBA3b MCIKAY
YHCIIOM BEPIIUH M YUCIIOM pEOEp

[TonsiTue o mnockux rpadax

20

21

22

Pemenne 3amad ¢ moMoOIIbIO ACPCBLCB

Jlornueckue coro3nl «» u « 11N .
CBsi3b MEX1Y JIOTHYECKUMHU COI03aMU U
oTepalusiMU HaJ MHOKECTBAMHU

Vcronp30BaHuE JIOTHYECKUX COIO30B B
anredpe

23

Crny4aifHbie COOBITHS KaK MHOXECTBA
AIIEMEHTAPHBIX COOBITHIHA

24

25

[IporuBoOMONOXHBIE COOBITHS. Onepanuu
HaJl COOBITHUSIMU

dopMmyna CII0KEHUSA BEPOSITHOCTEN

26

[IpaBuiI0 YMHOXEHUS BEPOSATHOCTEM.
VYcnoBHas BeposTHOCTS. [IpencraBinenue
CIIy4allHOTO DKCIIEPUMEHTA B BUJIE
zepeBa

27

[IpaBuiI0 YMHOXEHUS BEPOSTHOCTEM.
VYcnoBHas BeposTHOCTS. [IpencraBinenue
CIIy4allHOTO SKCIIEpUMEHTA B BUJIE
zepeBa

28

[IpaBuiio yMHOKEHHS BEPOSITHOCTEM.
VYcnoBHas BeposTHOCTS. [IpencraBinenue
CIIy4allHOTO SKCIIEpUMEHTA B BUJIE
Jepesa

29

HeszaBucumeble coObITHS

30

HeszaBucumMeie coObITHS




[ToBTOpenue u o6o0IIEHNE.

31 PaccenBanue 1aHHBIX B YHCIIOBBIX 1
MacCHBaX
IToBTOpenue u 0600meHne. Oneparuu

32 HaJl MHO)KECTBAMH U COOBITHSIMH. 1
JepeBbs 1 11ockue rpadbl
[ToBTOpEeHME M 0000IIEHNE.

33 BeposiTHOCTB clydaliHOTO COOBITHSI. 1
CrnosxeHre U YMHOKEHUE BEPOSTHOCTEN

34 [ToBTOpeHue u 006001IeHUE. JlepeBbs 1 1
I0cKue rpadsl

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




9 KJIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
Ne i/ Tema ypoka Kontpoasnbie IIpakTunyeckue Aara tuppoBLIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 IToBropenue. [IpencraBienne f1aHHBIX. 1
OmnwucarenbHas CTaTUCTHUKA
5 [ToBTOopenue. Onepanuu HaJ 1
coObITHsIME. HezaBUCHMOCTD COOBITHI
3 IToBTropenue. JlepeBbs U MIIOCKUE rpadbl
KomOuHaTopHOE MPaBUI0 yMHOKEHUS
5 IlepecTanoBku U paxkTOpHal
6 Yucno coyeTaHnii U TPEyroJbHUK 1
[Tackansa
7 CaoiicTBa uncesn coueTaHuin
8 bunom Herorona 1
9 Pemenue 3aa4 ¢ MCmonb30BaHUEM 1
KOMOMHAaTOPUKHU
I'eomeTpuueckasi BEpOATHOCTb.
10 Cay4aiiHblii BBIOOp TOUKH U3 (DUTYPHI HA 1
TUTOCKOCTH, U3 OTPE3Ka, U3 IyTH
OKPY>KHOCTH
I'eomeTpuueckasi BEpOATHOCTb.
11 Cry4aiiHblii BBIOOp TOUKH U3 (DPUTYPHI HA 1

IUTIOCKOCTH, U3 OTpE3Ka, U3 Iyr'H
OKPYXHOCTH
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I'eomeTpuueckast BEpOATHOCTb.
Cay4aiiHplii BBIOOP TOUKH U3 (DUTYPHI HA
IUIOCKOCTH, U3 OTpE3Ka, U3 Iyru
OKPYXHOCTH

13

14

Wcneitanus. Yenex u Heynaua. Cepus
WCIBITAHUM 710 MIEPBOTO ycrexa
Ucnbitanusa. Ycnex u vHeygaua. Cepust
WCIIBITaHUH J0 MEPBOTO ycrexa

15

Cepus ucnbiTanuit bepuysm.
BepositHOCTH cOOBITHH B cepun
ucnelTaHuil bepuymm

16

Cepus ucnbiTanuit bepuysm.
BepositHocTH cOOBITHI B cepuu
ucnbiTaHui beprynnm

17

18

Cepus ucnbitannii beprym.
BepositTHOCTH cOOBITHI B cepuu
ucnbiTaHui beprynnm

Cay4aiiHbli BEIOOP M3 KOHEYHOTO
MHOX€ECTBA

19

CiydaiiHasi BEJIMYKMHA U pacnpeiesieHue
BeposiTHOCTEN. [IprMepsl cirydaiiHbIX
BEJINYUH

20

Baxxnble pacnpeneneHus — 4ucio
ITONBITOK B CEPUH UCIIBITAHUH 10
IIEPBOTO yCIeXa U YUCIIO YCIIEXOB B
cepuM UcnblTaHui beprysum
(reoMeTpuUecKkoe U OMHOMHAIBLHOE
pacrpeeneHus)




21

BaxHple pacnpenenenus — 4uciio
MOTIBITOK B CEPUU UCTIBITAHUH 10
MIEPBOTO yCII€Xa U YHUCIIO YCIIEXOB B
cepuu ucnbiTanui bepHysmim
(reomeTpuveckoe 1 OMHOMHUATLHOE
pacrpeieneHus )

22

MareMaTnueckoe 0KHIaHHE CIy4aliHON
BeJIMYNHBI. OU3NUECKUI CMBICTT
MaTteMaTU4ecKoro oxunaanus. [Tpumepst
HCITOJIb30BaHUS MaTeMaTHYECKOTO
OKHJaHUS

23

MareMaTrnueckoe 0KHIaHHUE CIy4aliHON
BeJIMYNHBI. OU3NUECKUI CMBICTT
MareMatuyeckoro oxuganus. [Ipumepst
HCIIOJIb30BaHUS MAaTEeMaTHIYECKOTO
0XKUIaHUS

24

Jlucniepcust U CTaHAAPTHOE OTKIIOHEHWE
CIy4aiiHON BEJTUYUHBI

25

26

CBolicTBa MaTEMAaTUYECKOTO 0XKHUIaHUS
U JUCIIEPCUU

MarteMaTH4ecKoe OKHIaHUuE U
AUCTICPCUA N3YYCHHBIX pacnpeneneHHﬁ

27

MaremaTtudeckoe OKUIaHue H
JIMCTIEPCHS U3YYEHHBIX paclpeaeIeHnui

28

29

HepaBenctso YeObimena. 3akoH
00JIBIINX YKCe

MaremaTuueckue OCHOBAHUS U3MEPEHUS
BEPOATHOCTEMN




30

Posib 1 3HaUCHKME 3aKOHA OOJIBIINX
qrcell B HayKe, B IPUPOJIC U OOIIECTBE, B
TOM YHCJIC B COLIMOJIOTHICCKUX
00CIIeTOBaHUSIX ¥ B H3MEPCHUX

31

32

33

[ToBTOpenue u o6oOIIEHHE.
BeposiTHOCTH cityyaliHBIX COOBITHH.
DneMeHTbl KOMOMHATOPUKH
[ToBTOpeHMEe 1 0000IIEHNE. 3aKOH
OO0JIBIINX YKCeT

HroroBas koHTposbHAs paboTa

34

[ToBTropenue u o6o6menue. Cepus
ucneltanuil bepnymin. Cinyyaiinbie
BEJIMYMHBI U pacipeaeseHus. YncioBsie
XapaKTEPUCTHKH CITyIalHBIX BEITUYMH.
3aKoH OOJIBLINX YuCel

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






