MunuctepcTBO oOpazoBanus Tynbckoil 001acTu
KomuteT oOpa3zoBanus anmunuctparuu MO Y310Bckuii paiton

MyHununanbHoe Ka3éHHOE 0011e00pa30BaTeIbHOE YUPEIKICHHE
cpennsisi oomeoOpazoBaTenbHas mkosa Ne 3

PACCMOTPEHO VYTBEPXJIEHA
Ha 3aCe/laHuH [Ipukazom aupeKkTopa IMIKOJIbI
MeJaroru4eckoro coBera JlanrreBa-T"ankuna O. /1.
[IpoTokoi oT «31»08.2023 Ne 1 ITpuka3 ot «31» 08.2023 Ne 42-1

O.[. JlanTeBa- (o c s hammess:

lanknHa
ran KVI H a [ara: 2023.09.13 16:10:06 +03'00'
PABOYAS ITPOT'PAMMA
(ID 374802)

yueOHOro Kypca « BeposiTHOCTh U CTaTUCTHUKA»

JUIs oOydJaromuxcs 7-9 KiaccoB

V3nosas, 2023



IHHOACHUTEJIBHASA 3ATIMCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "BEPOATHOCTDb U CTATUCTUKA"

Pabouas mporpamMmma 00s3aTeIbHOTO y4eOHOTO Kypca "BeposTHOCTh U CTaTHCTHKA" JJisi 0OydJaronIuXxcs
7-9 knaccoB paspaboraHa B coorBercTBUM ¢ PI'OC OOO, mnonoxeHus O paboyux MporpamMmmax
oonoBieHHBIX PI'OC MKOY COIII Ne3 u ¢ yduerom denepanbHoii padoueit mporpammel @OOIT OO0
(https://edsoo.ru)

B coBpemenHoM 1udpoBOM MUpE BEPOATHOCTh U CTATHUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO 3HAUUMOCTb,
KaK ¢ TOYKH 3PCHHSI MPAKTUICCKIX MPUIIOKEHUH, TaK M UX POJIA B 00pa30BaHUM, HEOOXOIUMOM KaKIOMY
yenoBeKy. Bospacraer uucio mpodeccuii, Ipu OBJIAICHUM KOTOPBIMU TpeOyeTcsi xopoimas 0Oa3oBas
MOJATOTOBKA B OOJIACTH BEPOSITHOCTH M CTATUCTHKH, TakKas TMOJIOTOBKA BaKHA IS IPOJOJKCHHS

o0pa3oBaHus U [yl YCIIEUTHOM NMpoQeccCuOHaIbHON Kapbephl.
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

Kaxxplii 4eoBeK MOCTOSIHHO NMPUHUMACT PEHICHUS HAa OCHOBE MMEIONIMXCS Y HEro JaHHBIX. A s
000CHOBAHHOTO TIPUHSTHUS PEIICHUS B YCIOBHUSIX HEIOCTaTKa MM M30bITKAa MHGOPMAIIMK HEOOXOIUMO B
TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUIECKOE MBIIIUICHHUE.

NMeHHO MoATOMY OCTpO BCTaia HEOOXOIMMOCTh CPOPMUPOBATH y OOydaromuxcs (HYHKIIMOHAIBLHYIO
IPaMOTHOCTh, BKITIOYAIOIIYIO B €051 B KAUECTBE HEOTHEMIIEMOH COCTaBJISIONICH YMEHHE BOCIIPUHUMATD H
KPUTUYECKH aHAIM3UPOBaTh HWHMOPMANHIO, TPEACTABICHHYI0O B Pa3WYHBIX (opMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHUX PEAIbHBIX MPOIECCOB W 3aBHCUMOCTEH, NPOU3BOIANTH MPOCTEUIITHE
BEPOSITHOCTHBIE PACUETBHI.

3HAKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMU MPUHIUIIAMHU cOOpa, aHalIM3a U MPeICTaBICHHs JAHHBIX U3
pasnmuuHbIX cdep KU3HU OOIIecTBa M TOCyJapcTBa MPHOOMIAeT OO0ydyaromuxcss K O0OIeCTBEHHBIM
uHTepecaM. M3yueHue ocHOB KOMOMHATOPUKH pa3BHUBAET HABBIKM OpraHu3alluu mepedopa U mojacyéra
Yyclia BAPHAHTOB, B TOM YHCIIE B IPUKIIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMH TeOpHHU IpadoB co31aéT
MaTteMaTudeckuii GyHIaMeHT sl GOpPMHUPOBAHMS KOMIIETCHITUN B 00JacTH MHGOPMATHKN U ITU(POBBIX
TexHojorui. [Ipy n3ydeHun cTaTUCTUKU U BEPOATHOCTU OOOTaIlAI0TCs MPEICTaBIeHHUs 00yJarounuxcs o
COBPEMEHHOM KapTHHE MHpa U METOJaX €ro UCClIeAOBaHUs, (OPMUPYETCS MOHUMAHUE POJIU CTAaTUCTHKU
KaK HCTOYHHMKA COLMAIbHO 3HAUMMOW HHGOpMAIMM U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIILJICHUS.

B cooTBercTBHMM C JaHHBIMU IENSMU B CTPYKTYpe HpOrpaMMmbl ydeOHOro Kypca «BeposTHocTs u
CTaTHCTHKa» OCHOBHOTO 00IIero oopa3oBaHUs BBIIEICHBI CICAYIOIIME COJEPKATEIBHO-METOIUUYECKHE
munun: «[IpeacraBneHne MaHHBIX U ONUCATEeNbHAs CTAaTUCTHKA», «BepoATHOCTBY, «DIeMEHTHI
KOMOMHATOpHUKNY, «BBeaeHue B Teoputo rpadosy.

Copnepxanne nunHuu «lIpeacraBneHue JaHHBIX M OMMCATENbHAs CTATHCTUKA» CIY)KUT OCHOBOM st
dbopMupoBaHMs HABBIKOB pabOThl ¢ WHGOpMAIUEil: OT YTEHUS W HWHTEpHIpeTaluu HUH(POpMaLUU,
MIpeJICTaBJICHHON B Ta0NMIIaX, HA IUarpaMMax U rpadukax, 10 coopa, IpeICTaBICHUS U aHaIN3a JaHHBIX
C HUCIOJB30BaHUEM CTAaTHCTUYECKUX XapaKTePUCTHUK CPEIHUX M paccenBaHusa. PaboTas ¢ JaHHBIMHU,
oOyyaroniyecs: yd4arcs CUUTHIBAaTh W HWHTEPIPETUPOBATH JAaHHBIC, BBIIBUTaTh, ApPryMEHTUPOBATH U
KPUTHUKOBATh MPOCTEUIINE THUMOTE3bI, PA3MBIIUIATh HaJ (PaKTOpamH, BHI3BIBAIOIIMMH U3MEHYUBOCTH, U
OIICHUBATh WX BIIMSHUE HA pacCMaTpUBaEMble BETMYUHBI U MTPOLIECCHI.

NHTyuTHBHOE TpENCTaBICHHE O CIyYallHOW W3MEHYMBOCTH, HCCIEIOBAHUE 3aKOHOMEPHOCTEH W
TEHJCHIIM CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOUW [N W3Y4YEeHUS TEOPUU BEPOSTHOCTEH. bombioe
3HAUEHUE UMEIOT MPAKTUYECKHE 3aJaHHs, B YaCTHOCTH OMBITHI C KIACCHYECKUMH BEPOSTHOCTHBIMH
MOJETSIMHU.


https://edsoo.ru/

[ToHsiTHE BEPOSTHOCTH BBOJMTCSA KaK Mepa MpaBIONOA0OMs ciydailHOTO coObiTua. llpum u3ydenuun
y4eOHOTO Kypca OOyJaromuecss 3HaKOMATCS ¢ MPOCTEHIIMMH METOAAMU BBIYHMCIICHUS BEPOSTHOCTEH B
CIIy4aliHbIX OJKCIEPUMEHTaX C PaBHOBO3MOXHBIMM JIEMEHTAPHBIMU HCXOJAMM, BEPOSATHOCTHBIMU
3aKOHAMH, TO3BOJIIONIMMH CTaBUTh W pelIaTh Oojiee CIOXKHBIE 3a1aud. B y4eOHBIH Kypc BXOAAT
HayaJlbHbIE IIPEJCTABICHUS O CIIydalHbIX BEJIMYNHAX U UX YUCJIOBBIX XaPAKTEPUCTHUKAX.

B pamkax y4eGHOT0 Kypca OCyHIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCSl C MHOKECTBAMHU M OCHOBHBIMHU
OIepALMAMU HAJl MHOXXECTBAMM, PACCMATPUBAIOTCS IIPUMEPBI IIPUMEHEHUS I PELICHUS 3a7a4, a TAKXKe
WCI0JIb30BAHUS B JPYTUX MAaTEMaTUYECKUX Kypcax U yueOHBIX IIpeIMeTax.

MECTO YYEBHOT'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"B YYEBHOM IIJIAHE

B 7-9 knaccax usyuaercs y4yeOHbIH Kypc «BeposSTHOCT M CTaTHCTHKa», B KOTOPBIM BXOJST
pasmensl: «[IpencraBneHne MaHHBIX W ONHUCATENbHAs CTATUCTHKA», «BeposTHOCTBY, «DIeMEHTHI
KOMOMHATOpUKN», «BBesieHne B Te0puIo rpadony.

Ha uzyuyenne yueOHOTO Kypca «BeposTHOCTh u ctaTucTiKay oTBoauTcs 102 gaca: B 7 kimacce — 34
yaca (1 gac B Henenmto0), B 8 kimacce — 34 vaca (1 gac B Heneno), B 9 kimacce — 34 yaca (1 yac B Heziento).



COJAEPKAHUE YYEBHOT' O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"
7 KJIIACC

[IpencraBnenne AaHHBIX B BHJE TaONMHI, AuarpammM, rpadukoB. 3amoyiHEHHE TaOJHl, 4YTEeHHE U
IIOCTPOEHHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOUATBIX) M KpYroBblX). UTeHue rpaduKoOB peaybHbIX
npoueccoB. M3Bneuenue uHPOpMaAUMM M3 AUAarpaMM M TaOJUL, HCIOJIb30BAaHUE W HHTEPIPETALIUS
JTAHHBIX.

OmnucarenpHas CTaTUCTUKA: cpeAHee apudmMeTnueckoe, MeauaHa, pa3mMax, HauOoJbIllee U HauMEHbIIIee
3HaueHUs Habopa YMCIOBBIX NaHHBIX. [IpuMepsl ciydyaiiHOM U3MEHUYNBOCTH.

Crny4daiiHbIH SKCTIEPUMEHT (OIIBIT) U ClIydaiiHOe coObITHE. BeposITHOCTh 1 yacTtoTa. Posib MaioBEpOsITHBIX
U MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B MpUpoJie U B obmiecTBe. MoHeTa U UrpajibHas KOCTb B TEOPUU
BEPOSATHOCTEM.

I'pad, Bepmmna, pebpo. Cremenp BepmmHbl. Yucino pébep M cymMMmapHash CTENEHb BEPIIUH.
[IpencraBnenne o cBszHoctu rpada. Llenu m nuxnsl. Ilytn B rpadax. O6xoxn rpada (3ilnepoB myTb).
[Ipencrasnenue 06 opueHTHpoBaHHOM Tpade. Pemenne 3aaau ¢ momoiso rpados.

8 KVIACC

[IpencraBnenune TaHHBIX B BUJIE TAOJIUII, TUArpaMM, Tpa(uKoB.

MHOXECTBO, AJIEMEHT MHOXXECTBa, MOAMHOXeCTBO. Ormepanuyd HaJ MHOXECTBaMHU: OOBEIMHECHHE,
nepeceyeHue, nonoiaHeHue. CBoiicTBa onepanuii HaJl MHOKECTBAMHU: NIEPEMECTUTEIBHOE, COUETATEeNbHOE,
pacnpenenuTenbHOe, BKIOYeHHus. lcmonb3oBaHuWe Tpa@UuecKkoro MpeACTaBICHUS MHOMKECTB IS
OTIMCAHHUs PeasbHBIX MPOIIECCOB U SIBJICHUM, IPU PEILICHUU 3a1au.

W3mepenue paccenBanusi HaHHbIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE YMCIOBBIX HaOOPOB.
JnarpaMmma paccenBaHus.

DneMeHTapHbIe COOBITHS Ciy4aitHoro ombiTa. CiydaiiHbie coObITHS. BepostHocTr coObITHl. OMBITH C
PaBHOBO3MO>KHBIMU dJIEMEHTAPHBIMH COOBITHsIMU. CydaiiHbIN BhIOODP. CBSI3b MEKIYy MaIOBEPOSITHBIMHU
Y IPAKTHYECKU JJOCTOBEPHBIMH COOBITUSIMU B MPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa AepEBbEB: €IUHCTBEHHOCTh IyTH, CYLIECTBOBAaHUE BHUCSYEH BEPIIMHBI, CBSI3b MEXKIY
YHCIIOM BepUINH U yucyioM péodep. [IpaBuno ymuoxenus. Pemenue 3aa4 ¢ moMoibio rpagos.
[IpoTuBomnonokHbie coObITHsA. Jmarpamma Dinepa. OObeIMHEHHME | TEPECEYCHHE COOBITHM.
HecoBmecTtHbie coObiTus. DopMyna CIIOKEHHs BEpPOSTHOCTEH. YclloBHas BeposTHOCTh. llpaBuio
ymHoxeHus. HesaBucumble coObiTus. [IpencraBienue sxkcnepuMenTa B BUjie epeBa. Pemienue 3agad Ha
HAax0’JIEHUE BEPOSITHOCTEHN C OMOUIBIO JEpEeBa CIIy4allHOTO 3KCIIEPUMEHTA, AUarpamm Diliiepa.

9 KIIACC

[IpencraBineHue AaHHBIX B BHJE TaOJUL, TUarpaMM, rpa(ukoB, MHTEpIpeTalus AaHHbIX. UTeHue u
[OCTpOEHHE TabJIMlL, AUarpamMmm, rpaKoOB MO peaTbHbIM JaHHbBIM.

IlepectanoBku u ¢akTopuan. Coueranus u unucio couetanuid. TpeyronapHuk [lackans. Pemenue 3amau c
HCIOJIb30BAHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposTHOCTh. CiydallHbI BBIOOP TOYKH W3 (GUIypbl Ha IUIOCKOCTH, M3 OTpe3Ka U M3
YT OKPYKHOCTH.

Hcneiranne. Yenex u Heynada. Cepus ncnelTaHuil 10 nepsoro ycnexa. Cepus ucnsiTaHuil bepHymn.
BeposiTHOCTH cOOBITHH B cepuM ucnbITaHui bepHysu.

CnyvaiiHass BeIWYMHA W PACHpPENEIEHUE BEPOSATHOCTEH. MareMaTH4ecKoe OXUAAHUE M JUCIIEPCHS.
[IpuMepel MaTEMaTUYECKOTO OXUAAHUSA KaK TEOPETUYECKOTO CPEAHETO 3HAYECHUS BEJIMYUHBIL.



MatemaTuueckoe OKHUJaHUE U AUCHEPCUs CIydallHOW BEJIMYMHBI «UHUCIIO YCIIEXOB B CEPUM MCIIBITAHUN
bepnymim».

[TonsTe o 3akoHe OosblIMX uMcen. M3MepeHne BEPOSITHOCTEM € MOMOILIBI0 4acToT. Pojib M 3Ha4YeHue
3aKOHA OOJIBIIMX YKCEN B MPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD MU CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE Ppe3yJabTaTbl OCBOCHUS MPOTrpaMMbl Y4eOHOro Kypca «BepoATHOCTh M CTaTUCTHUKA»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, I[IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHHUCKMX MAaTEMAaTUKOB M POCCUHMCKON MAaTeMaTH4YECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ITUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH I'paKJIaHWHA U pean3alluy €ro IpaB, MPEACTaBICHUEM O
MaTeMaTHYEeCKMX OCHOBAaX  (DYHKIIMOHUPOBAHMS  PA3UYHBIX  CTPYKTYp, SBJICHHUH, TPOLEIYP
TpakJIaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO 3THUYECKHX
mpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIDKCHHH HayKH, OCO3HAaHHEM BaKHOCTH
MOPATBHO-ITUYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE yJacCTHE B PEIICHUH MPAKTHUYECKUX 3a/lad MAaTEMaTUYECKOW HaNpaBJICHHOCTH,
OCO3HAaHUEM BaXHOCTH MAaTEMAaTHYECKOTO O0pa30BaHUs Ha MPOTSHKEHHUU BCEH JKM3HU IS YCIICITHOMN
poheCCHOHANBHOU NIEATETLHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BHIOOpOM U
MMOCTPOCHUEM WHAUBUAYAIHHOW TPAaCKTOPUU OOpa30BaHUS W KU3HEHHBIX IUTAHOB C YYETOM JIMIHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) acTeTHYEeCKOE BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M ICTETHYECKOMY BOCIPHUSATHIO MAaTeMAaTHYECKHMX OOBEKTOB, 3aj1ad,
pELIeHHH, paCCyKICHUI, YMEHUIO BUJIETh MAaTEMATUUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JACATCIBPHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX TMPEICTAaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, IOHUMAaHUEM MaTEMaTHYECKONW HAYKH KaK
chepbl 4EIOBEYECKOW NIEATEILHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS IMBUIM3AINH,
OBJIAJICHUEM $SI3IKOM MAaT€MaTUKHM M MaTeMaTH4YeCKOW KYJbTYpOH KaK CpPEJACTBOM IIO3HAHUS MHUpA,
OBJIaJICHUEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATEIbCKON IEATEIbHOCTH;

6) ¢usnyeckoe BocnUTaHHE, (POPMHPOBAHHE KYJIbTYPbl 310POBbSI H 3MOLHOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUYECKHUE 3HAHUS B MHTEpPECAX CBOErO 3J0pPOBbs, BEIACHUS 3J0POBOIO
oOpa3a KHU3HU (3I0pPOBOE MHTaHWE, COATAHCUPOBAHHBIA DPEKUM 3aHATUH M OTAbIXA, pEryiaspHas
(u3uYecKass aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa peQICKCHMHU, MPU3HAHHUEM CBOEro IMpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0TMYeCKOe BOCIIUTAHHUE:

OpUEHTAIlel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM A7 pelieHus 3ajad B o0JacTh COXPaHHOCTH
OKpYXalollled cpepl, IUIAHUPOBAHMS TOCTYIKOB M OLEHKM MX BO3MOJKHBIX TOCIEICTBUM JJIs
OKpY)KaloIlel Ccpeabl, OCO3HAHWEM TI00aIbHOTO XapakKTepa HKOJOTHYECKUX MpoOlieM U MyTed HxX
peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COIMATbHOM M IPUPOJAHOM Cpebl:



TOTOBHOCTBEO K JICHCTBUSIM B  YCIOBUSX HEONPEICIEHHOCTH, TOBBIIICHHIO YPOBHS  CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHUE YYUTHCSA Y JAPYTUX JIOACH,
prOOpeTaTh B COBMECTHOU IEATEIIHPHOCTH HOBBIC 3HAHMSI, HABBIKM Y KOMITIETCHIIUU U3 OIBITA JPYTUX;
HEOOXOIMMOCTBhIO B (DOPMHpPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIe (OPMYIUpPOBATH HJCH, TOHSTHS,
TUTNOTE3bl 00 OOBEKTaxX W SBIICHUSAX, B TOM YHCIE paHee HEW3BECTHBIX, OCO3HABATh JC(HUITUTHI
COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IIIAHUPOBATH CBOE PA3BUTHCE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYaIlMI0 KaK BBI3OB,
TPeOYIOMHMI KOHTPMEp, KOPPEKTUPOBATh INMPUHUMAEMBIC DPEHICHUS W JCHCTBHS, (OPMYIHPOBATH H
OIICHUBATH PUCKU U MMOCIICICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

BBISIBIISIT WM XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKM MATEMaTHYECKHX OOBCKTOB, IOHITHA,
OTHOIICHHUI MEXIy NOHITHIMH, ((OPMYJIMPOBATH ONPEACTICHUS OHATHN, YCTaHABIMBATH CYIIICCTBCHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIJIsI 000OIICHHS M CPABHEHHSI, KPUTEPUN TIPOBOUMOTO aHAIIN3A;
BOCIIPHHUMATh, (DOPMYJIMPOBATh U MPEOOPA30BHIBATh CYXICHHS: YTBEPAHUTEIBHBIC W OTPHUIATCIIBHBIC,
¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISATh MAaTeMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpPEYHsS B (akTax, JTaHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, IpejlaraTb KPHUTEPUH JUIS BBISBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX YMO3AKIIOUCHHM,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh 0KazaTelbCTBAa MATEMATUYECKHX YTBEPXKICHHH (MpsSMble U OT MPOTHUBHOTO), MPOBOAUTH
CaMOCTOSITEJIbHO HECIIO)KHBIE JI0Ka3aTeNbCTBA MaTeMaTUYeCKuX (PaKTOB, BhICTpaUBaTh apryMEHTAIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHNUS;

BBIOMpATh CMOCOO pelieHus yueOHOU 3amadyn (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUsS, BHIOMpATh
HauboJee MOAXOAAIUI C YUETOM CAMOCTOSTEIBHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCII0JIb30BAaTh BOIPOCH KAaK HCCIIENIOBATEIbCKUIM WHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATh BOMPOCHI,
¢bukcupyoe MpoTUBOpPeUne, MNpodIeMy, CaMOCTOATENbHO YCTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTHh [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy HECIIOXKHBIH AKCHEPUMEHT, HeOOobIIoe
HCCIIEIOBAaHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oO0BbEKTa, 3aBUCUMOCTEH OOBEKTOB
MeXay co0oii;

CaMOCTOSITENIBHO (hOPMYIUPOBATh 0OOOIIECHHUSI M BBIBOJIBI IO PE3yabTaTaM MPOBEIEHHOTO HAOIIOACHUS,
UCCIIeIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3y/IbTaTOB, BRIBOJOB U 0000IIEHN;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECcca, a TAKKE BBIABUTaTh MPEANOIIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCIOBHSIX.

Padora ¢ undpopmanueii:

BBISIBIISITh HEOCTATOYHOCTh M M30BITOYHOCTH WH(GOPMAIMHU, JAaHHBIX, HEOOXOAMMBIX JUIS PEIICHUS
3a/1a4u;

BBIOMpATh, aHAIU3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(POPMALINIO PA3IUYHBIX BUIOB U
(dbopM TmpencTaBICHHUS;

BBIOMpaTh (QOpMy TMpeAcTaBlieHUss WHGOPMAIMU M WUTIOCTPUPOBATH peIlaeMble 3aladdl CXeMaMH,
JIrarpaMMamu, HHOU rpaduKoi 1 uX KOMOMHAIIMSIMU;



OIICHUBATh  HAAGKHOCTH  HMHOOPMAMM TIO  KPUTEPUSAM, TNPEAJIOKEHHBIM  yUUTEIEM  WIH
chOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe eliCTBHUS:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBUSMHU U IEISIMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS
10 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0Jie OOCYXJIEHHsS 3aJaBaTh BOIPOCHI 1O CYHIECTBY OOCYXJAaeMOW TEMBbI, MPOOJIEMBI, pemaeMoit
3a/1ayd, BBICKA3bIBAaTh WJIEW, HAIICJICHHBIE HAa TIOWCK PEIICHHS, COMOCTaBIATh CBOM CYXKICHUS C
CYXKJCHHUSIMH JIPYTMX YYaCTHUKOB JUaiora, OOHapyKHBaTh pa3Muue W CXOJCTBO IMO3UIUH, B
KOPPEKTHOH (hopMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

MPEACTABIIATh PE3yIbTaThl PEHICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUs, TTPOEKTa, CAMOCTOSTEIHHO
BbIOMpATh (JOpMaT BBICTYIIJICHUS C YUETOM 3a]a4 Mpe3eHTAIlN U OCOOEHHOCTEN ayIuTOPUH;

MOHUMATh W WCIOJIh30BaTh IMPEHMYIIECTBA KOMAHJHOW W WHIUBUAYATbHOH pa0OTHI MPH PEIICHUU
y4eOHBIX MAaTEMaTUYECKUX 3a]1a4;

MPUHUMATh 1€b COBMECTHOW JCSATENBHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOW pPabOTHI,
pacrmpenensaTb BHIBI padOT, JOTOBApPUBATHCSA, OOCYXKIATh MPOIECC W pe3yiabTaT padoThl, 0000maTh
MHEHHS HECKOJIBKHX JIIOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0OCYXACHHS, OOMEH MHEHHSIMH, MO3TOBBIE INITYPMBI U
JpyTye), BBITIOIHATH CBOKO YacTh pPaOOTBI M KOOPJAWHUPOBATH CBOM JICHCTBUSA C JIPYTMMH YJICHAMH
KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIUI MPOJIYKT MO KPUTEPHUIM, CPOPMYTUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE I1elCTBHS

Camoopranuszanms:

CaMOCTOSITEJIPHO COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3anadu (WM €ro 4acTh), BBIOMpaTh CIOCOO
pelieHus ¢ y4&TOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh H
KOPPEKTUPOBATh BapUaHThl PeLICHUI ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIIETh CIIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoliecca M pe3yibTara PelIeHUs MaTeMaTUYecKou
3a/1a4u;

MpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUHU 3a/adl, BHOCUTb KOPPEKTUBBLI B
NesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAlIGHHBIX OMNOOK, BBISIBICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE pE3ylbTaTa AEATEIbHOCTH IOCTABICHHOW LIETU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WU HEAOCTH)KCHUS IIeN, HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJMETHBIE PE3YJIbTATbBI

K xoniy o0y4eHus B 7 KJ1acce 0Oy4aroluiics TIOIyYHT CISTYIOUINE IPEAMETHBIE PE3YIbTATHI:

Yurath MH(pOpMAIUIO, MPEICTABIEHHYI0 B TaOIMIaX, HAa AUarpamMMmax, HpeACTaBiIsATh JaHHbIE B BHJIE
TaOJIMIL, CTPOUTH AUArpPaMMBbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 10 MacCUBaM 3HauUEHHH.
OnuceiBaTh W HMHTEPIPETUPOBATH pealibHblE YHCIIOBBIE JaHHBIE, MPEACTaBICHHbIE B TaOiMIaX, Ha
aMarpaMmmax, rpadukax.

Hcnonb3oBaTh Ui ONMHUCAHUS JAHHBIX CTAaTHCTUYECKUE XapaKTEPHCTUKU: CpelHee aph(MeTHdecKoe,
MeraHa, HauboJIbllee ¥ HauMEHbIIIee 3HAYCHH S, pa3Max.

Wwmerp mnpencTaBieHHe O CIaydalHOM W3MEHUMBOCTM Ha IpUMepax LeH, (U3MYecKuX BeJIHYUH,
aHTPOTIOMETPUUYECKUX JAHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKON yCTOMUMBOCTH.



K konIy 00ydenus B 8 kjacce o0yJaromuiics MoJIyquT CIEAYIONINE TPEIMETHBIC PE3YIbTaThI:
W3BnekaTh 1 npeoOpa3oBbIBaTh HH(OPMAIIHIO, MIPEJACTABICHHYIO B BHE TaONHUIl, AUarpamm, rpadukos,
MPEJCTaBIATh JaHHbIE B BUJIEC TAOJHII, AUarpamMm, rpauKoB.

OnuceiBaTh JaHHbBIE C IOMOIIbIO CTATUCTUYECKUX MOKA3aTeNel: CPeJHUX 3HAYEHU U MEp pacceuBaHUs
(pa3max, nucnepcus U CTaHIapTHOE OTKJIOHEHHUE).

HaxomuTh 4acTOTHI YHCIOBBIX 3HAYEHUH U 9aCTOTHI COOBITHIA, B TOM YHCIIE TIO pe3yabTaTaM U3MEPEHHH U
HaOI0eHU.

Haxonutb BEpOATHOCTH Cay4alHBIX COOBITHI B OIbITaX, 3Has BEPOSITHOCTH JIEMEHTAPHBIX COOBITHUM, B
TOM YHCJIE B OTIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSMHU.

Hcnonb3oBath rpaduyeckue MOJENN: IEPEBO CIIYUaHOI0 AKCIEPUMEHTA, AUarpaMmbl Dijepa, yuciaoBas
npsimasi.

OnepupoBaTb NOHATHUAMHU: MHOXECTBO, IOJAMHOXECTBO, BBINOJHATH ONEpallMy HaJ MHOXKECTBaMHU:
o0beMHEHNE, TepeceueHue, JONOJHEHHE, MEePEeUUCIsaTh 3JIEMEHThl MHOXECTB, IPUMEHSTh CBONCTBA
MHO>KECTB.

Hcnonb3oBatk rpadguueckoe npeacTaBlIeHUe MHOKECTB U CBA3EH MEKy HUMU Ul ONKUCAHUS IPOLIECCOB
U SIBJICHU, B TOM YHUCJIE MIPU PEIICHUH 3aa4d U3 JPYruX y4eOHBIX IPEIMETOB U KYPCOB.

K xonIty 00yueHus B 9 kjacce 00yJaronuiics MogyduT CICIYIONINE TPEIMETHBIC PE3YIbTATHI:
W3Bnekarb M mpeoOpazoBbIBaTh MHGOpPMAIMIO, MPEJICTABICHHYI0 B Pa3IMYHbIX HMCTOYHHKAX B BHJE
TabyuL, AUarpaMm, rpadrkoB, IPEICTaBISITh JaHHbIE B BUE TaONUL, AUarpaMM, TpaduKoB.

Pematp 3aaun opraHM30BaHHBIM MEPeOOPOM BapUaHTOB, a TAK)KE C MCIOJb30BaHUEM KOMOMHATOPHBIX
MIPaBUJI U METOJIOB.

Hcnosb30BaTh ONUCaTENbHBIE XapAKTEPUCTUKHU 111 MACCUBOB YHCJIOBBIX JAHHBIX, B TOM YUCIIE CPEIHHE
3HAYEHUS U MEPBI PACCEUBAHMSI.

HaxonuTh 4acTOTHl 3HaU€HUM M 4aCTOTHI COOBITUS, B TOM YHUCIIE MOJB3YACh PE3YIbTaTaMU MPOBEAEHHBIX
W3MEPEHUH 1 HaOI0ICHUH.

HaxonuTh BepOATHOCTH CllydalHBIX COOBITMH B HW3YyYEHHBIX OIBITaX, B TOM 4YHCIE B OIBITAX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMHU COOBITHSIMM, B CEpHUSIX HUCIBITAHUM 10 IEpBOro ycrexa, B CepUsix
ucnbiTaHui bepnysim.

MMmeTs npencTaBieHne O CIIy4aliHONW BEJIMYHHE U O PACIPEIEICHUN BEPOSITHOCTEM.

Hmetb mpexacTaBieHue O 3aKOHE OOJIBIIMX YMCEN KaK O IPOSBICHUU 3aKOHOMEPHOCTU B CllydailHOM
M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBLIMX YMCENl B PUPOJIE U OOLIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omucarenpias craTHeTHKa 8 1 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enne, cucTeMaTH3anys 3SHaHUH 5 Et?[iﬂlljr(\:fcizgﬁlf £415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



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 KUIIACC

KosauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 IT 4
OBTOpEHHe Kypca 7 lacca https://m.edsoo.ru/7f417fb2
9 OrmmcarenpHas cTaTiucThka. PaccenBanue 4 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4 1
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 0 6 1
CPOATHOCTD CILyRATHOID CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiusie coObrrus 8 ! https://m.edso0.ru/7f417fb2
7 O0o001enre, cucTeMaTH3anus 3SHaHUH 4 f;{iﬁﬁf;igﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 2 1



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

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHeE Kypca 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerprueckas BEpOITHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 2 2



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

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Marematuka. BeposiTHOCTB U cTaTHCcTHKA: 7-9-€ Ki1acchl: 0a30BbIi YPOBEHb: y4eOHUK: B 2
qacTsx, 7-9 knaccel/ Beicouxkwnii U.P., Simenko W.B.; nmon pexa. fAmenko U.B., AkirionepHoe
obmectBo «M3natenscTBO «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
bubmuoreka [{OK https://m.edsoo.ru/
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