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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUN, TaK U
UX poJid B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJAOMy 4deloBeKy. Bospacraer umcio
npodeccuil, mpu OBIAICHUH KOTOPHIMU TpedyeTcs xopolnas 6a3oBasi MOATOTOBKA
B 007acTM BEpOATHOCTM M CTAaTUCTUKHM, Takas TOATOTOBKA Ba)KHA s
MIPOIOJDKEHUS 00pa30BaHUs U IS YCIIEITHON PO eCCHOHATEHON Kaphephl.

Kaxxplii 4eroBeK MOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIINXCS Y
HEero AaHHbIX. {71 000CHOBaHHOTO MPUHATUS PEIICHHS B YCIOBHUSX HEIOCTaTKa
WM U30bITKa HHGOPMAIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO ChOPMUPOBAHHOE
BEPOSTHOCTHOE W CTAaTUCTUYECKOE MbIlIUIeHHE. VIMEHHO MO3TOMY BO3HHUKIIA
HE0O0X0MMOCTh (hOPMUPOBATH Yy OOydaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBAThH
uHOpMaIMIO,  TPEACTABICHHYI0O B  pa3lWyHbIX  (opmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTHX PEAIbHBIX IMPOIECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B YYEOHOM KypC€ C OCHOBHBIMU MpPHUHIIUIIAMH cOOpa, aHallu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3MYHBIX cdep KU3HU OOIIecTBa M TroCyJapcTBa
npuoOuiaeT oOydammmxcs K OOIIECTBEHHBIM HWHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKU pPA3BUBACT HABBIKM OpraHu3aluy mnepedopa W mojacuéra yucia
BAPUAHTOB, B TOM YKCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU T€OPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaamMeHT AJisi GOpMUPOBAHUS KOMIIETCHIINMN B
ob0nactu uHPoOpMaTUKH U MUGPOBBIX TexHONOTHH. [Ipyn M3ydeHUn CTAaTUCTUKU U
BEPOSITHOCTH 00OOTAIAIOTCSl TMPEJCTaBIEHUs OOYyYaroluxcsi O COBPEMEHHOU
KapTUHE MHUpa U METOJax €ro HcclieoBaHus, (HOpMUPYETCS MOHUMAaHUE POJIU
CTATUCTUKHU KaK UCTOUYHHMKA COLIMAIIBPHO 3HAYMMOU MH(GOPMAIIUU U 3aKJIaIbIBAOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

B COOTBETCTBUMU C MaHHBIMU HEISMU B CTPYKTYpe MPOTPaMMbl Yy4eOHOTO
Kypca «BeposSTHOCT M CTAaTHCTHKa» OCHOBHOIO 0OIIero oOpa3oBaHUs Ha
yrayOJ€HHOM YpPOBHE BBIJICNICHBI CIEAYIOMINE COAEP)KATEIbHO-METOINYECKHE
muHuu: «IIpencraBieHre JaHHBIX U OMUCATEIbHAsI CTATUCTUKAY, «BEposTHOCTHY,
«OneMeHThl KOMOWHATOpHKN», «BBenenue B Teopuro rpadosy, «MHOKECTBaY,
«Jlorukay.

Conepxxanue nuauu «lIpencrapieHue TaHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIY)KUT OCHOBOM 1Ji1 (pOpMHUPOBAHUS HABBIKOB palbOThl ¢ WH(OpMaIlumen: ot
YTEHUS M UHTEpHpeTaluu WHpOpMaluu, NpeAcTaBIeHHOW B Tabiauiax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHUS M aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUUYECKUX XapaKTEPUCTUK CPEAHUX U PACCEUBAHUSL.
PabGoras ¢ naHHBIMHM, OOydaroUIMecs y4yaTCs CUUTHIBATH M HWHTEPIPETUPOBATH



JIAaHHbIC, BBIABUraTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, MU OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBACMBbIE BEJTUYMHBI U IIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllloe 3HAYEHHE HMEKT NPAKTHYECKUE
3a/1aHUsl, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJUTCSA KaK Mepa IMpaBAoOnonoOus ciaydailHOro
coOpitus. [lpm wu3ydeHnn y4eOHOTO Kypca OOyYarolUecss 3HAKOMATCA C
MPOCTEUIIMMHA ~ METOJIaMU  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
HKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AIEMEHTAPHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMHU 3aKOHAaMH, MO3BOJISIOLIMMHU CTaBUTh U peliaTth 0ojee CIOKHBIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajibHbIE MPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOKECTBAMHU, PacCMaTPUBAIOTCS
IpUMEpPHl TIPUMEHEHUsI IPagoB U DJIEMEHTOB TEOPUH MHOMKECTB MJIsi PEIICHUS
3a/lay, a TAaKKe HMCIOJb30BaHUS B JAPYTHX MAaTeMaTHUYECKUX Kypcax M Y4eOHBIX
peaMeTax.

Ha usyuenue yue6HOro kypca «BeposTHOCTh U cTaTucTuka» oTBoauTcs 102
yaca: B 7 kiacce — 34 daca (1 gac B Hemenmto), B 8 kiacce — 34 yaca (1 ygac B
Heneno), B 9 kiacce — 34 daca (1 4ac B Heneno).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[TpencraBieHne AaHHBIX B BHUAE TaOJMI, AMArpaMM. 3allOJIHEHUE TaOIMIL,
YTEHUE W IOCTPOEHUE CTOJOMKOBBIX (CTOJIOYATBIX) U KPYTOBBIX JUATPAMM.
Yrenue rpaduKoB peanbHbIX MpoleccoB. M3pnedenne nHpopMaluu U3 auarpaMm
¥ TaOJIHII, UCIIOJIb30BAaHNE U MHTEPIPETAIUS TaHHBIX.

OmnwucarenpHasi CTaTUCTHKA: CpelHee apu(pMETHYECKoe, MeauaHa, pa3max,
HauOonblllee W HaUMEHbIIEE 3HAYCHMs, KBapTUJIH, CpPEAHEE TIapMOHHYECKOE,
CpellHEE TapMOHUYECKOE YHCIIOBBIX JAHHBIX.

[IpuMepbl cilydalHOM HM3MEHUYHMBOCTH IIPU  M3MEPEHUSAX, B MacCOBOM
IPOU3BOJCTBE, TEHIACHIMH U CilydailHble KoyieOaHUs, TPYNIUPOBKA JaHHBIX,
IIPEACTABICHUE CIYYalHOW WM3MEHYMBOCTH C IIOMOIIBIO JAMAarpaMM, 4YacTOTHI
3HAYEHUN, CTATUCTUYECKAsT YCTOWUUBOCTb.

I'pad, Bepmmna, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepwnH. [lonstue o cBsa3HbIX rpadax. [lytu B rpadax. Llenu u nukibl.
O6xox rpada (viinepoB nyTh). [lonstue 00 opueHtupoBaHHOM rpade. Pemenue
3aJ1a4 ¢ MOMOIIBI0 rpadoB.

VYTBepkAeHUsT W BbICKa3blBaHMs. OTpULAHUE YTBEPXKACHHS, YCIOBHBIE
YTBEPKJICHUs, OOpaTHblE M pPABHOCHIIBHBIE YTBEPXKICHHS, HEOOXOIUMBIE U
JIOCTATOYHBIE YCIIOBHSI, CBOMCTBA U MPU3HAKHU. [[pOTUBOMNOIOKHBIE YTBEPKIACHUS,
JI0Ka3aTeJIbCTBA OT IPOTUBHOTO.

CrnyyaliHBIN SKCHIEpUMEHT (OMBIT) M clydailHoe coObITHe. BepositHocTh U
4acToTa cly4ailHoro coObITHS. Ponb  MajoBEpOATHBIX UM IPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B MIPUPOJE U B OOIIECTBE.

8 KVIACC

MHOK€eCTBO U MOAMHOXKECTBO. [IprUMepbl MHOXKECTB B OKPYXKAKOLIEM MHUPE.
[lepeceuennie u oObenuHeHHe MHOXeCTB. Jluarpammbl Oinepa. YucioBbie
MHOXecTBa. [Ipumepsl MHOXECTB U3 KypCOB aireOpbl U TE€OMETPHHU.
[lepeunciieHre 37€MEHTOB MHOXECTB C MOMOIIBIO OPraHU30BAaHHOTO Tepedopa u
IpaBuia yMHOXKEHUSA. DopMyIia BKIHOUECHUA-UCKIIFOUYCHHUS.

DnemeHTapHbIe COOBITUA. BeposaTHOCTH ciy4dalHBIX COOBITHH. OTMBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CTy4aliHbII BBIOOD.

W3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcuss M CTaHOApTHOE
OTKJIOHEHHE 4YHCIOBOro Habopa. CBoiicTBa JUCIEPCUU M CTaHAAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHUs IBYX HaOJIOMaeMbIX BenuduH. JInHeHas
CBSI3b HA JMarpaMMe PacCEUBAHUS.



HepeBo. JlepeBo caydaitHoro »skcnepuMeHTa. (CBOHCTBA  J€pPEBBEB:
€AMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMUCIOM BEPILIMH U yucioM péodep. [lonstue o
I0cKkuX rpadax. Pemenue 3a1ay ¢ TOMONIbIO JE€PEBHEB.

Jlornueckue coro3bl «M» u «JIN». CBA3b MEXIY JIOTHMECKUMHU COIO3aMH U
onepaursaMH HaJl MHOKECTBaMU. VICroJib30BaHUE JIOTHUYECKUX COIO30B B areope.

CnyualiHple  COOBITHSI KaK  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnosnoxkueie coObiTus. Onepauun Haja coObiTusiMu. dDopmyna croxeHus
BEPOSATHOCTEM.

[IpaBuno YMHOXKEHUSA BEPOSITHOCTEH. YcioBHas BEPOSATHOCTb.
[IpencraBienne cCiy4alHOTO JKCIIEpUMEHTAa B BHUIE JAcpeBa. HesaBucnmbie
COOBITHSI.

9 KJIACC

Komb6unaropnoe npasuino ymHoxkeHus. IlepectaHoBku u ¢axropuan. Yuciao
couetannii u TpeyrogbHUK [lackans. CpoiicTBa uyucen codetaHuii. buHOM
HerotoHa. Pemenue 3a1a4 ¢ HCMOIb30BaHUEM KOMOMHATOPHUKH.

['eomeTrprueckass BeposITHOCTh. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IIJIOCKOCTH, U3 OTPE3Ka, U3 1yI'd OKPYKHOCTH.

HcnbiTanus. Yenex n Heygada. Cepusi MCHBITAHHA 1O TNEPBOrO ycIlexa.
Cepust ucnbiTanuii bepHymin. BepodaTHOCTH COOBITUH B CEpUM HMCHBITAHHUNA
bepuymnu. Cny4yaliHblii BEBIOOP U3 KOHEYHOIO MHOYECTBA.

CnydailHasgs BelIWYMHA W pacnpeaesneHue BeposTHocTedl. I[Ipumepst
CIIy4yalHBbIX BEJIIMYMH. BaykHble paclpeneneHus — YHUCIO IIONBITOK B CEpUU
WCIIBITAHUN 10 TIEPBOTO YCIIEXa U YUCJIO YCIIEXOB B CEPUM MCHbITaHUN bepHyIum
(reomeTpuueckoe 1 OMHOMHUATIBLHOE PACTIPEACIICHHUS ).

Maremarndeckoe OXUIAAHHWE CIy4YalHOW BEIUMYUHBI. DU3UUYECKUN CMBICI
MaTeMaTH4YeCKoro oxuaaHus. IIpuMepbl HCNONB30BAHUS MATEMATHUYECKOIO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE CIIyYallHOM BEJIWYWHBL.
CBoiICTBA MATEMAaTUYECKOTO OXHMIAHUS MW  AUCHEpCcHH. MaremaTH4ecKoe
O’KMJIAHUE U JUCIIEPCUS U3YUYECHHBIX PACIIPENCICHUN.

HepaBenctBo YeObiméBa. 3akoH OonbIIMX YHceNl. MaremaTHYecKue
OCHOBAHUS U3MEpEHUs BeposiTHOCTEH. Poiib 1 3HaueHHe 3aKkoHa OOJBIINX YHUCEN B
HayKe, B IPUPOJE U OOIIECTBE, B TOM YUCJE B COLIMOJIOTHYECKUX 00CIEAOBaHUAX U
B U3MEPECHHUSIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHHS MPOrpaMMbl 1O MaTeMaTHUKE
XapaKkTepU3yrTCs B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, MPOLIEAYp TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHWHM NPAKTHUYECKUX 3ajady
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXIECHUM, YMEHHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HayKu Kak cQepbl dYeIoBeYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usnmuyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 30POBbS U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUM /IS pelIeHUs 3a/1a4
B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpepl, IJIAHUPOBAHUS MOCTYNKOB W
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (POpMyIHpOBaTH UIEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydarorierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOIO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUMSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (TPSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
GopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBATh W HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(OpMAIMU N0 KPUTEPUSM, MPEIJIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS IO XOJy pPEIICHUS 3a7ayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUS C CYXKJICHHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesTEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacrmpenenartb BUIIBI paboT, JOTOBapUBaThCS, OOCYKIATh MPOILIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC); BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOM JACHUCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bI, OLECHHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUutepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISBJISITh MPOOJIEMBI ISl PEHICHUS] B KU3HEHHBIX M YYEOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTH IPUUUHBI JIOCTHKEHUS UM HETOCTHXKEHHS 11€TTU, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koniry o0ydyeHust B 7 kiaacce o0ydaroIMiics NOTYyYUT CIEAYIOIINEe TPeAMETHBIC
pe3yJIbTaThI:

Yurate wuHpOpMalMIO, MNPEACTABICHHYI0 B TaOmuIax, Ha [auarpaMmax,
MPEACTABIATh JaHHBIE B BUJE TaOJMI, CTPOUTH CTOJOUKOBBIC (CTOIOYATHIC) U
KpYTOBBIE IHarpaMMBbl 10 MacCHUBaM 3HAUEHUM.

OnucelBaTh ¥ WHTEPOPETUPOBATh  pEANbHBIE  YWCIOBHIE  JIaHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMax, rpapukax.

Hcnonb3oBaTh 151 ONUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTUKHU:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOJbIee M HAaUMEHbIIEE 3HAYCHUS,
pa3Max, KBapTHIIH.

NMeTh TpeACTaBICHUE O JIOTMYECKUX YTBEPKICHUSX M BBICKA3bIBAHMSX,
YMETh CTPOUTh OTpPULAHUSA, (POPMYJIHMPOBATH YCIOBHBIE YTBEPXKACHUS MpU
pELICHUH 3a/1a4, B TOM YHCII€ U3 APYTHX Y4EOHBIX KypCOB, UMETh MPEJICTABICHUE
0 TEOpeMax-CBOMCTBaX M TeOpeMax-MPU3HAKAX, O HEOOXOJUMBIX U JOCTAaTOYHBIX
YCIIOBHSIX, O METOJE JI0KA3aTENBCTBA OT IPOTUBHOTO.

Nmerp mnpencraBieHMe O CIydYalHOM HM3MEHYMBOCTM HA IPUMEpax
pEe3yNbTaTOB M3MEPEHUM, UEH, (U3UYECKUX BEIUYHMH, AHTPONOMETPUYECKHUX
JAHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOMYHUBOCTH.

Hcnonb30BaTh AJi1 ONMCAaHUA AAHHBIX YacTOThl 3HAYEHWM, TPYNIIHAPOBATH
JIAaHHbIE, CTPOUTH TUCTOTPAMMBbI TPYNIUPOBAHHBIX TAHHBIX.

Hcnonb3oBathk rpadbl s pelieHUs 3a7]ad, WUMETh MPEJCTaBICHUE O
TEpMUHAX Teopuu rpadoB: BepiinHA, pedpo, Lenb, LHUKI, MyTh B rpade, UMETh
npejcTaBiieHne 00 00xoje rpadga u 00 OpUEHTUPOBAHHBIX Tpadax.

K koHIly 00y4eHus B 8 Ki1acce 00yqaromuiics MoJIyduT CIETYIOIINE IPEIMETHBIE
pe3yJIbTaThl:

OnepupoBath NOHATUSIMHA MHOXECTBA, TOJMHOXECTBA, BBIIOJIHATH ONEPALIUU
HaJ MHOXXECTBaMHU: OOBEAMHEHHE, IEepPECcCeUeHUue, TMEePEUUCIsuTh dIJIEMEHTHI
MHOKECTB C HCIOJB30BaHHEM OPraHM30BAHHOTO Mepebopa U KOMOMHATOPHOTO
[IpaBUjia YMHOXEHMUS.

HaxonuTh BEpOSATHOCTH CIy4ailHBIX COOBITUM B CIy4aWHBIX OMbITAX, 3HAS
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHClI€ B ONBITaX C



PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMM, UMETh TMOHATHE O CIy4alHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOULIBIO CPENHMX 3HAYECHUH W MEP PACCEUBAHHUS
(zucriepcus U CTaHIAPTHOE OTKIIOHEHHWE). YMETh CTPOUTHh M HHTEPIPETUPOBATH
JarpamMMbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJIMYMHAMMU.

HNmete mnpexacraBieHUE O JepeBe, O BeplIMHAX U péOpax Jepesa,
WCIIOJIBb30BaHUN JAEPEBBEB NIPU PEILICHUU 3a]1a4 B TEOPUM BEPOATHOCTEU, B IPYTUX
y4€OHBIX MATEMAaTHYECKUX Kypcax M 3a/1a4 U3 JIPYruX y4eOHbIX MPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITHS KaK MHOXKECTBA 3JIEMEHTApHBIX COOBITUI
CIIy4allHOTO OIIbITA, BBINOJHATH ONEpPallMU HaJ COOBITHSMH, UCIOJIb30BaTh IPU
pelIeHnn 3aJa4 JuarpaMMbl Jilsiepa, YUCIOBYIO IPSIMYIO, MPUMEHSITh (OpMYIy
CJIOKEHUS BEPOSTHOCTEN.

[lonp30BaThCA MPABWIOM YMHOKEHUS BEPOSTHOCTEW, MCIIOIb30BaTh JEPEBO
JUISL TIPEJCTABICHUS CIIy4ailHOTO OIbITa INpU peleHuu 3axad. Onepuposathb
HNOHSTHEM HE3aBHUCUMOCTH COOBITHIA.

K koHiy 00y4yeHus B 9 kiaacce o0ydaroIMiics NOTYyYUT CIEAYIOIINE TPEAMETHBIE
pEe3yJIbTATHI:

[Tonb30BaThCd KOMOWHATOPHBIM TMPABWJIOM YMHOKEHHUS, HAXOJIUTh YHCIIO
IIEPECTaHOBOK, YMCJIO COYETAaHMM, MOJIb30BAaThCS TpeyroiapbHukoM [lackamsa npu
pelIeHnH 3a/1a4, B TOM YUCJIC HAa BBIUYMCIICHUE BEPOSITHOCTE COOBITUH.

HUcnonb3oBaTh  TMOHATHE  TE€OMETPUYECKOM  BEPOSATHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITHI B OIBITaX, CBSA3AHHBIX CO CIy4aHBIM BBIOOPOM TOYEK W3
MJI0CKOM (PUTYpBI, OTPE3Ka, NITUHBI OKPY>KHOCTH.

HaxoauTh BEpOATHOCTU COOBITUH B OIBITAX, CBA3AHHBIX C UCIBITAHUSIMH 0
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCTIbITAaHUN bepHymum.

NmeTp npencraBiieHUE O CIIyYalHBbIX BEJIWYMHAX U ONO3HABATh CIy4YalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOLIEr0 MHpA, OIEPUPOBATH  ITOHATHEM
«pacupeneieHue BEPOSITHOCTEN». YMETh CTPOUTh PACHPENECICHUS BEPOSITHOCTEU
3HAYEHHM CITyYalHbIX BEJIMYUH B U3YUYEHHBIX ONBITaX.

Haxonuts MaTeMaTH4ecKoe OXKUIAHUE U JUCIIEPCUI0 CIYYANHOW BEJIMYHUHBI
[0 PaCIpPENCIICHUI0, NPUMEHSATh YHUCIOBBIE XapaKTEPUCTUKH HU3YUYCHHBIX
pacnpeneneHui py pelieHrun 3a1a4.

NmeTe mpeacraBieHUE O 3aKOHE CIy4YaWHBIX YHMCEI KakK O MPOSBJICHUU
3aKOHOMEPHOCTA B CIIy4alHOM WM3MEHYMBOCTH, IOHHUMATh MAaTEMaTHYECKOE
000CHOBaHME OJIM30CTH YACTOTHI U BEPOSTHOCTU COOBITHSA. VIMeTh Tipe/icTaBlIeHHE
O POJIM 3aKOHA OOJBIIUX YHCEI B IPUPOJIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HpeHCTaBHeHI/Ie JaHHBIX

OmucarenpHas CTATUCTUKA

CrnydaiiHasi ”3BMEHYHUBOCTD

Beenenue B Teoputo rpadoB

g A~ W N

Jloruka

BeposTHOCTB 1 9acToTa CITy4aitHOro
CcOOBITHSA

w ~ 010 b~

[ToBTOpenue, 06o001IEHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

[ToBTOpeHue xkypca 7 kinacca 3

MHoxecTBa

BeposiTHOCTB cityuaifHOTO COOBITHS 4 1 1

OnucarenpHas cratuctuka. PaccenBanue 5 1

JTAHHBIX

Beenenue B Teoputo rpadoB

Jloruka

Onepanuu Haj Cay4alHBIMU COOBITHSMHU. 3

CrnosxeHue BeposiTHOCTEN

VYcnoBHas BEpOATHOCTb, YMHOKEHHE 5

BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS

[ToBTOpenue, 06001IEHNE, 5 1

CHUCTEMAaTH3alysl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 1




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 [ToBTOpeHue Kypca 8 kiacca 3
2 DneMeHTbl KOMOMHATOPUKH 6
3 I'eomeTpuueckas BEpOSTHOCTh 3
4 Wcnpbitanus beprymnm 6
5 Crnyuaiinast BelIm4nHa 3
5 YucaoBbIe XapaKTePUCTHKH CITy9aifHBIX 5
BEJIMYMH
7 3aKoH OOJIBIINX YUCElT 3
8 [ToBTOpEHwUe, 06o6meHIfe, 4 1
cucTeMaTH3alys 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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