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HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPHOOPETAIOT
BCE OOJBINYIO 3HAYMMOCTD, KaK C TOYKH 3PCHUS MPAKTUUECKUX MPHIOKCHHUH, TaK
¥ UX POJIM B 00pa30BaHMH, HEOOXOAMMOM KaKJIOMY YelIOBEeKYy. Bo3pacrTaeTr uncio
npodeccuii, Mpu OBJIAIEHUHU KOTOPBIMU TpeOyeTcsi Xopoias 0a3oBasi MOJAr0TOBKA
B 00JIacTH BEpPOATHOCTH W CTAaTUCTUKH, TakKas TMOJATOTOBKA Ba)XHa IS
IPOJOJIKEHUST 00pa30BaHMS M VISl YCTICITHOM MPo(dhecCHOHATBHON Kaphephl.

Kaxxp1it 4enoBek MOCTOSSHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHbIX. A JIJI1 00OCHOBAHHOTO MIPUHSITHUS PEUICHUS B YCIOBHUSIX HEIOCTATKA
Wi W30bITKa H(GOPMAITMK HEOOXOAMMO B TOM YHUCJIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBITIUICHHUE.

NMeHHO mO3TOMY OCTpO BCTajda HEOOXOAMMOCTh C(HOpPMHUPOBATH ¥y
oOyyaromuxcst QYHKIIMOHATBLHYIO I'PAMOTHOCTh, BKITIOUAIOIIYIO B ceOsl B KQUeCTBE
HEOTHEMJIEMON  COCTaBIAIONIEH  YMEHHWE BOCHPHHUMATh W KPUTHYECCKHU
aHATM3UPOBATh WH(OPMAITUIO, IPEACTABICHHYIO B Pa3IMYHBIX opMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTMX pEaJbHBIX TMPOILECCOB M 3aBUCHUMOCTEM,
IPOU3BOIUTH MPOCTEHUIIINE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMH IPHUHIMIAMU cOOpa, aHAIHU3a U
NPEICTABIICHUS JAHHBIX W3 Pa3IWYHBIX cdep KU3HU OOIIeCTBAa M TOCyJIapcTBa
npuoOIIaeT O0y4yalomUXcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OPTAaHM3AIMU Tiepedopa W mojacyéra yucia
BapUAHTOB, B TOM YHCJIC B IPUKJIATHBIX 33/ladaX. 3HAKOMCTBO ¢ OCHOBAMH TCOPUHU
rpadoB co31aéT MaTeMaTuyeckuii PyHIaMeHT Juisi pOpMUPOBAHUS KOMIIETCHIINN B
obnactu uHPOpMATUKH U MUGPOBBIX TexHONOTHH. [Ipy M3ydyeHUn CTaTUCTUKU U
BEPOSTHOCTH OOOTAMIAIOTCS TPEACTABICHUS OOYYaIOIMMUXCI O COBPEMEHHOM
KapTHHE MHUpa M METOJaX €ro WCCiIenoBaHusA, (HOpPMHUPYETCS MMOHWMAHHUE POJIU
CTAaTUCTUKU KaK UCTOYHHUKA COIMATBLHO 3HAYMMOM MH(GOPMAIIMHU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBUMU C NMaHHBIMU IEISIMH B CTPYKTYpPE MPOTPAMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUS BBIACICHBI
ClelyIolme cojepKaTenbHo-MeToauueckue aunuu: «lIpencraBienure AaHHBIX U
onmucarelbHas CTAaTUCTUKA», «BeposATHOCTH», «IOIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpad)oBy.

Conepxanue nmuann «lIpencraBieHne TaHHBIX U OMUCATENbHAS CTATHCTHKAY
CIIY)KUT OCHOBOW JUisi (pOPMHUPOBAHUS HABBIKOB pPaOOThl ¢ HMH(pOpMALMEH: OT
YTEHUS W WHTEpIpeTanuu WHGOPMAINK, TNPEACTaBICHHOW B TaOiuIax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPEACTaBICHUS W aHaIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHCTUYECKHX XapaKTePUCTHUK CPEIHUX W pPacCCHBaHUS.
PaGoras ¢ nmaHHbIMHU, OOydarIIMecs y4aTcsi CUMTBIBATHD U WHTEPIPETUPOBATH



JAaHHbIE, BBIJBUTaTh, apryMEHTUPOBATH M KPUTHUKOBATH MPOCTEUIINE TUIMOTE3HI,
Pa3MBINIUIATh HaJl (PAKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, M OIEHHUBATh MX
BJIUSIHME HA pACCMATPUBAEMbBIE BEJIMUMHBI U TTPOIECCHI.

NHTYynTMBHOE NpEncTaBieHUE O CIy4alHOW WM3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUHMM CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM IS
WU3YyUYCHUSI TEOPUU BEPOSITHOCTEWU. bosblioe 3HaUYeHHME HMMEIOT MPAKTUYECKHUE
3a1aHusl, B YACTHOCTHU ONBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSTHOCTH BBOAMTCS KaK Mepa MPaBIOMONO00MS CIIy4alHOTO
coObiTus. [lpm wu3ydeHMH y4deOHOro Kypca oOOydarllHecss 3HAKOMSATCA C
MPOCTEUIIMMA  METOJAMU  BBIYMCIIECHUS  BEPOATHOCTEM B CIIyYalHBIX
AKCIEPUMEHTAX c PAaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUTh U peliaTh 00Jiee CIOKHbBIE
3agaud. B ydeOHBI Kypc BXOIAT HayajdbHbIE MPEJICTABICHUS O CIy4alHbBIX
BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOXECTBAMU U OCHOBHBIMH OIE€palUSIMU HaJ MHOXECTBAMU, pacCMaTPUBAIOTCS
IpUMEPbl IPUMEHEHHUS JJIsl PEIICHUS 3a/1a4, a TAKKE HCIOJIb30BAaHHS B JPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax u3yuaercs y4eOHbIN Kypc «BeposiTHOCTh M CTAaTUCTHKAY, B
KOTOpbIA  BXOJAT pasjaensl: «lIpeacTaBieHne JaHHBIX W ONHKCATENbHAs
CTaTUCTHKA», «BeposATHOCTBHY, «IJIEeMEHThl KOMOMHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yueOHoro kypca «BeposTHOCTh U cTaTUCTUKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemento), B 8 kiacce — 34 ygaca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B HeACIHIO).



COJEPXAHME OBYYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAE TAOJUIl, AHAarpamM, TpadukoB. 3armoTHEHHE
Ta0Jul, YTEHHE U TMOCTPOEHUE JuarpamMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbix). UTeHue rpadukoB peanbHbIX mpoiieccoB. V3pneuenne nHGpopMaum 13
JMarpaMM U TaOJIHII, UCTIOJIb30BAHNE U MHTEPIPETAlUs JaHHBIX.

OnucarenbHasi CTaTUCTHUKA: cpefHee apu(METHYecKoe, MEIHaHa, pa3Max,
HauOOJIbIICE W HAUMEHbIIIEE 3HAYEHUs HaOopa YMCIOBBIX JaHHBIX. [Ipumepbl
CIly4YaliHOM U3MEHYHUBOCTH.

CrnydaliHbIN SKCHIEpUMEHT (OMBIT) M clydaitHoe coObiTue. BeposTHOCTh u
yacToTa. Poib MaJIOBEpOATHBIX U MPAKTUUYECKHU JIOCTOBEPHBIX COOBITHI B IPUPO/IE
U B oO1ecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepiiuHbl. Yucino pébep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cszHoctu rpada. lemn u nukiel. [lytu B
rpadax. OO6xonm rpada (dimepoB myth). [lpencraBnerne o0 OpPHUEHTHPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMomIbo rpados..

8 KUIIACC

[IpencraBiaeHue JaHHBIX B BUJIE TaOJIUL, 1UarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, IOAMHOXeCTBO. Omnepamuu Hax
MHOXKECTBaMU: OOBEIMHEHHE, NepecedeHue, aononHeHue. CBoiicTBa omnepanuii
HaJl MHOXECTBAMH: IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PAaCIpPEIEIUTEIBHOE,
BKJItoueHus. lcnonp3oBaHue rpauueckoro MPEACTABICHUS MHOXKECTB s
OIMCAHUs PEAJIbHBIX IIPOLIECCOB U SABJICHUM, IIPU PELLICHUH 3aa4.

N3mepenne paccenBaHus AaHHBIX. /(McnepcHs M CTaHIApTHOE OTKIIOHEHUE
YHUCJIOBBIX HA00pOB. /lnarpamMma paccenBaHusl.

OnemeHTapHble COOBITUSI ciaydaiiHOro ombiTa. CiyuyailiHble COOBITHS.
BepostHoctr  coObIThil. OnNbBITBL ¢ PaBHOBO3MOXHBIMU  AJIEMEHTAPHBIMU
coObITusMu. Ciyuaiinblil BBIOOp. CBSI3b MEXAY MajJOBEPOATHBIMU M MPAKTHYECKHU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPOIE, OOILIECTBE U HAYKE.

HepeBo. CBOHCTBa J€pEBbEB: EIUHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
BUCSAYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U 4uciioM pédep. IlpaBuiio
yMHOX€eHUA. Pemenne 3a1ad ¢ noMouibo rpados.

IIporuBononoxHele coObiTusA. Juarpamma Oiinepa. OObenuHeHUe H
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTHs. Dopmyna  CIOXKEHHS
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTb. [IpaBmwio ymHOxxeHusa. HeszaBucumele
coObrTus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. Pemienuwe 3amad Ha



HaXOXKJIEHUE BEPOSTHOCTEH C IIOMOIIBIO JEpeBa CIYy4ailHOrO HKCIEPHMEHTA,
auarpamm Jilepa.
9 KJIACC

[IpencraBienne gaHHBIX B BUjAe TabuuI, JAuarpamM, TpaduKoB,
UHTEpIpeTanus JaHHbIX. UTeHne u noctpoeHue Tabiaul, auarpamm, rpadukoB 1o
peabHBbIM JaHHBIM.

[TepectanoBku u (akropuan. CoyetaHus U 4YUCIO coueTanuil. TpeyronbHUK
[Tackauns. Pemienue 3aayu ¢ MCHOJIb30BAHHMEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydailHbId BBIOOP TOYKM W3 GUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnsiTanne. Yenex m Heymaya. Cepusi WCIBITAHMM 10 TEPBOTO yCIIEXa.
Cepust ucnbitanuii bepnymin. BepodaTHOCTH cOOBITUN B CEpPUM  HUCIBITAHUIMA
bepnymmn.

CnyuaiiHasi BeJIMYMHA W PACIHPEICICHUE BEPOSATHOCTEHM. MaremaThdeckoe
OXugaHue u aucnepcus. lIpuMepbl MaTEMaTUYECKOrO  OXKHUJAHUS — Kak
TEOPETUUYECKOI0 CPENHEr0 3HAYCHUS BEJIMYMHBI. MareMaTuyecKoe OXHUJaHUE U
JUCTEPCUSI CIYYaWHOW BEJIIMYMHBI «YUCIIO YCIEXOB B CEPUHU HCHBITAHUU
bepnrynnm».

[Tonsatue o 3akoHe GoybmMX uucell. M3MepeHne BeposSTHOCTEH C MOMOIIbIO
yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTbD N CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMmbl y4eOHOro Kypca
«BeposSTHOCTD U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K MPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM WIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JTOCTHKEHUI B IPYTUX HayKaxX W MPUKIaAHBIX cepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN I'pakJaHWHA U peaTu3aliy €ro
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPaKIaHCKOro 00ImecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajay
MaT€MAaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUsS Ha TPOTSHKCHHHM BCEH JKM3HUW IJISl YCTENHON MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, pPaCCYKIECHUW, YMEHUIO BUJAETbH
MaTeMaTH4YeCKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpUEHTallMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YETIOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOi
NEeSATebHOCTH, ATAroB €€ pa3BUTHUS M 3HAYUMOCTH JIJII PA3BUTHUS LIMBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MaT€MAaTHUKU U MAaTeMaTHYECKOU KYJIbTYpOW KakK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATENbCKON
NEeATENbHOCTH;



6) ¢usnmueckoe BocnmuTaHue, (opMHpOBaHHMEe KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pOBOro  o0Opaza JKM3HM  (30pOBOE  TNHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'0 K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOEe BOCTINTAHME:

OpUEHTalMell HAa IPUMEHEHUE MAaTEMATUUYECKUX 3HAHUU IS PElIeHMs 3a1ad
B O00JJACTU COXPAHHOCTU OKPY’KaIOIIEeW Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB MU
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI JUIsl OKpY’Karolleld cpeabl, OCO3HaAaHUEM
[JI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX pEeLICHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COUMAJIBHOW M NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCA y JPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBI0O B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (OPMYIHpPOBATH U OLEHUBATH PUCKU U
HOCTIEACTBUS, (POPMUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUIBJISTh U XAPAKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKUM MAaTEMaTHYECKHUX
O00BEKTOB, TMOHSTHIN, OTHOIICHUN MEXAYy TMOHITUSIMH, (OPMYJIUPOBATH
ONpEAECTICHUs]  TMOHATUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(UKAIIMK, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHEHUS, KPHUTCPHH
MIPOBOJIUMOTrO aHAJIN3A;

e BOCHpPUHUMATH, (QopMynaupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE M OTpHUIATENbHBIC, €IMHUYHBIE, YacTHbIC U OOIIHue,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, [aHHBIX, HAONIOACHHUSIX M YTBEPKICHHSIX,
npeajgaraTb KpUTEpUU JIsl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNH;
JeNaTh BBIBOJABI C HCIIONB30BAHHEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
VMHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHU 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTelIbCcTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTEIbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAaWBaTh apPryMEHTAlMI0, MNPHUBOIUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh C€rnoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hanbojee NOAXOMAUIMI C ydérom
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejbCcKHue JeHCTBHA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIbLCKUNA HWHCTPYMEHT ITO3HAHUS,
(bopMyIHpOBaTh BOIPOCH], (PUKCHPYIOIIME MPOTHBOpPEUYHE, MPOOIeMY,
CaMOCTOSITCJIbHO YCTAaHABJIMBAaTh MCKOMOE M JaHHOEC, (HhOPMHUPOBATH
TUIIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3UIINI0, MHEHHUE,

NPOBOJUTh IO CaMOCTOSATEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOSITEILHO (hOPMYJTUPOBATH 00OOIEHHS] U BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIIOICHUS, HWCCIICIOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHIA;

NPOTHO3MPOBATh BO3MOXKHOE pPa3BHUTHE IMPOIECCa, a TAKKE BBIIBHUTATh
IPE/IITOI0KEHHUS O €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOpPMAITUIO Pa3TUYHBIX BUAOB U OPM MPEICTABICHNUS,

BbIOWpaTh GopMy TpeACTaBICHUS WHPOPMAMU € HIUIIOCTPUPOBATH
peliaeMble 3aaud CXeMaMu, JuarpaMMaMH, HWHOM Tpadukod H uX
KOMOWHAIIUSIMU;

OLICHMBATh HAASHKHOCTh HMHQOpPMALMK IO KPUTEPHSIM, MPEII0KEHHBIM
yUUTENIEeM WK CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUH C YCIOBUAMU
" OCjsIMu O6HIGHHH, SICHO, TOYHO, I'PAMOTHO BbIPA’XaTb CBOXO TOUKY 3PCHHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJAY PELICHUS
3a/1a4ui, KOMMEHTHUPOBATh MOJIYUYCHHBIN pe3ybTarT;

B X0JI¢ 00CYXXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYXIa€MON TEMBI,
npo0OJIeMbl, pelIaeMoi 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJIEHHbIE HA TTOWCK
pElIeHUsl, COIOCTABIAThH CBOM CYXKACHUS C CYXICHUSIMU JPYrux
YYaCTHUKOB JHayiora, oOHApy»XWBaTh pa3jinyue W CXOJCTBO MO3UIIMH, B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
MPEACTABIATh pe3yIabTaThI penieHus 3a/1a4u, AKCIIEPUMEHTA,
WCCIICIOBAaHUS, TIPOCKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
C yu€ToM 3aja4 Mpe3eHTAIlUh U OCOOEHHOCTEN ayAUTOPUH;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYaTbHON
paboThI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATH 11€1b COBMECTHOM AESATENbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOU paboThl, pacnpenensatb BHAbl pabOT, J10roBapuBaThCH,
00CYXKIaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIIBKUX
JIFOJICH

y4acTBOBAaTb B TIpymHmnoBbIX ¢opmax paboTel (00CyxkaeHus, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMbI U IPYTHE), BBITIOIHATH CBOIO YacTh pabOThI
U KOOPAWMHUPOBATH CBOM JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIAJa B OOIIMIA MPOAYKT TIO KPHUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSTENFHO COCTAaBJATH IUIAH, alTOPUTM pelIeHHs 3aAaud (WIH ero
4acTh), BBIOMPATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(MOpPMALIIH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca 1 pe3yibTara
pelIeHus MaTEMaTUYECKOM 3a1a4u;

MpEeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BOSHUKHYTh MPU PELICHUH 3a]1auH,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa JIEATEIbHOCTH MOCTABICHHON IEIU U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTIKCHUS WM HEIOCTIKEHHS LIENH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenmss B 7 KkJacce OOYYaIOIIMICS TIOJYYHT CICTYIOIIUE
pPEAMETHBIE PE3YJIbTATHI:

Uutate wuHbOpMaLMIO, MNPEICTABICHHYIO B TaOiuIilaXx, Ha JAuarpammax,
NpEeACTaBIATh JaHHbIE B BHJIE€ TaOJNHI], CTPOUTH JUarpaMMbl (CTOJOMKOBBIC
(cTronb4aThie) U KPYTOBBIE) IO MacCUBaM 3HAYCHUH.

OnuceiBaTh ¥ UHTEPHPETUPOBATH  PEAIbHBbIE  YHUCIOBBIE  JIAHHBIE,
npeAcTaBlIeHHbIC B Ta0NUIIaX, HA JUarpamMmax, rpadukax.

Hcnonp30BaTh i1 ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apupMETHUYECKOEe, MeauaHa, HAuOOoJbIlIee W HaUMEHbIIEe 3HAYCHUS,
pa3max.

HNmers mpencraBiaeHUE O CIIydYalHOM W3MEHYMBOCTHM Ha IIpUMEpax LIEH,
bu3nuecKnX BETUYMH, AaHTPOMIOMETPUYECKUX JIAHHBIX, UMETh MPE/ICTABJICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHiy oOyuenuss B 8 kJiacce oOOyYaromuiicsi TMOTYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTAThI:

N3Bnekate u mpeoOpa3oBbIBaTh HHGPOPMAIINIO, TPEICTABICHHYIO B BHUIE
Tabnwmil, TuarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAC TAOIUIl, AUArpamMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUYECKUX IIOKa3aTelNiel: CpeaHuX
3HAUEHUN U MEp pacceuBaHus (pa3max, TUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHHE).

HaxonuTe 4acToThl YMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOJI0ICHHI.

Haxonute BEpOATHOCTH CIydalHBIX COOBITUN B ONBITAX, 3HAs BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUHA, B TOM 4YHCIE€ B ONbITaX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpapuyeckue MOJEIU: JEPEBO CIY4YaHOrO 3KCIIEPUMEHTA,
qyarpamMMbl Dijiepa, YMuciIoBas mpsiMas.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, IOAMHOXXECTBO,  BBINOJIHATH
omepanuyd HaJ MHOXECTBaMHU: OOBEIWHEHWE, TepeceueHne, JOIMOITHECHHE,
NEePEUYUCIISITh AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOMECTB.

Hcnonb3oBaTh Tpaduueckoe MPEeNCcTaBICHHE MHOXKECTB U CBSI3EH MEXIy
HUMH I ONIMCAHMs TIPOLIECCOB U SIBJICHU, B TOM YMCII€ NPU PEUIEHUHU 3a]a4 U3
JIPYruX y4eOHBIX NPEIMETOB U KYPCOB.

K koHmy oOyuenus B 9 kJiacce o0OyYaromMiicss TMOMYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekate W mpeoOpa3oBeiBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pa3JIMUHBIX MCTOYHUKAX B BHUJAE TaOJMIl, Auarpamm, rpadukoB, MpPeacTaBIsTh
JaHHBIE B BUJIE TaOJIMII, TUarpamMmm, rpauKoB.



PemaTtp 3amaunm oOpraHu30BaHHBIM N€peOOPOM BApPHAHTOB, a TAKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONHCATENBHBIE XapaKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUSA U MEPBI PACCEUBAHUS.

Haxoautb 4acToThl 3HaYEHHU M YaCTOTHI COOBITHS, B TOM YHCJIE MOJB3YACH
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

Haxoautb BEpOATHOCTH Cllyd4alHbIX COOBITUH B M3YYEHHBIX OIBITAX, B TOM
YlCclie B ONbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU, B CEPHSIX
UCITBITAHUN IO TIEPBOTO YCIIEXa, B CEPUAX UCIBITAHUNM bepHyIun.

Nmers mnpexncraBiieHWE O CIy4alHOM BEJIMYMHE U O pPaCHpPENCICHUU
BEPOSITHOCTEN.

NmMerp mnpencraBieHWe O 3aKOHE OONBIIMX 4YUCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHON M3MEHUMUBOCTH U O POJIA 3aKOHA OOJBIINX YKCEN B
OpUPOJIE U OOILIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
bu6mmoreka LIOK
1 HpecTasieHte AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
2 OmnucarenabHas CTaTUCTUKA 8 1 htts://m.edsoo.ru/7f415fdc
. bubmmoreka [IOK
3 Catyainas HsMEHHBOCTE 6 . https://m.edsoo.ru/7f415fdc
bubmuorexa [IOK
4 Brenerme s reopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacTOoTa Ci1y4aitHOTrO 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnmoreka [JOK
6 O000menne, cucTeMaTH3anysa 3SHAHUHA 5 2 htts://m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5




8 KUIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [IOK
. Hosroperne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
5 OrmmcarenpHas cTaTUCTHKA. PaccenBanme 4 bubmuorexa [IOK
JTaHHBIX https://m.edsoo.ru/7f417fb2
bu6nunorexa LIOK
3 Muoxecrsa 4 https://m.edsoo.ru/7f417fb2
. bubnuotexa [IOK
4 BeposiTHOCTB citydyaiiHOTO COOBITUS 6 1 httos:/m.edsoo.ru/7f417f62
bubnunorexa LIOK
S Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnmorexa [IOK
6 Carysaitupie cobprma 8 https://m.edsoo.ru/7f417fb2
. bubnuorexa [IOK
7 O0001enne, cuCTEMaTH3AIMI 3HAHUN 4 2 httos://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 1




9 KVIIACC

KoianuecTBo 4acoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB H TeM nudposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMporpaMMbl Beero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [IOK
1 TosTopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DJIeMEHTEI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMeTprueckass BEpOITHOCTD 4 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a302
bubmmoreka [JOK
4 " b 1
CHPITARHA DEPHYILTH 6 https://m.eds00.ru/7f41a302
. bubnmoreka [JOK
S Corysainas BeuHa 6 https://m.edsoo.ru/7f41a302
bu6nmoreka LIOK
6 Obobmene, KOHTPOIE, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U151 YHEHUKA

Marematuka. BeposTHOCTh U cTaTUCTHUKA. 7 — 9 KJIacChl. YUYEOHUK B 2 4aCTSX.
VYueOHuk a1 yqamuxcsi 001eo0pa3oBaTeIbHbIX yapexaeHui (0a30BbIn
ypoBens)/ U.P. Beicoukuii, U.B. Smenko, mox penakuueit 1M.B. Amenko — M.:

IIpocsemenne, 2023.

MaremaTtuka. BeposTHOCTh U cTaTHCTHKA: 7—9-€ Kitacchl: 0a30BbI YPOBEHB:
METOANYECKOE MTOCOOUE K MPEAMETHON JTUHUU YICOHUKOB MO BEPOSITHOCTH U
cratuctuke U. P. Bricouikoro, U. B. Smenko nox pen. M. B. fAmenko. — 2-e
u3., crep. — Mocksa: [Ipocsenienue, 2023. — 38 c.

Meronuka oOyuenust Mmatematuke. M3ydenue BeposITHOCTHO-CTAaTUCTUIECKOM
JVHUU B UIKOJILHOM Kypce MaTeMaTuku: yueb.-meroa. mocooue / A. C. babenko.
— Koctpoma : U3n-Bo Koctpom. roc. yn-ta, 2017. — 56 c.

Jlexuuu o nuckpernoi marematuke. Yacts |. KomOunaropuka,: [Yueb.
nocobwue.]: 2.P. 3apunora, M.I'. Kokotuukosa. — M.: PYJIH, 2012. — 78 c.
Pacckasel 0 MHOXecTBaX. 3-¢ m3ganne/ Bunenkun H. SI. — M.: MITHMO, 2005.
— 150 c.

DneMeHThl TEOPUH MHOXKECTB: YueOHo-MeToanueckoe nocodbue/ Cocr.: Kynaruna
T. B., TuxonoBa H. b. —Ilenza: I1I'Y, 2014. -32 c.

O.I'. Topman, A.H. I'ynoBuu .150 3ama4 o Teopuu BepositHocTel. BI'Y



Teopus BeposiTHOocTel. CripaBoyHOE ocodue K pemeHuto 3agad.! A.A. I'ycak,
E.A. bpuuukosna. - U3a-¢ 4-e, ctepeorur.- MH.: TerpaCucreme, 2003. - 288 c.
9. llonynsipHas komO6uHaTopuka. H.S. Bunenkun. — M3znarensctBo «Haykay,
1975

[Ilens A. BepossTHOCTB: MpUMEpPHI U 3a1a4u. / 4-€ U3J., CTepeoTurnHoe. — M.:

MLIHMO, 2016.

MN®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-
0800200c9a66/

2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-

8adc24857521/118194/?
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