INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIIOKESHUN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4elloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBJIaJCHUH KOTOPHIMHU TpedyeTcsa xopolias 6a3oBasi MOATOTOBKA
B 00JIacTH BEpPOSTHOCTHM W CTAaTUCTHUKH, TakKas TIOATOTOBKA BaKHA IS
POAODKEHU 00pa30BaHUs U JIsl YCIEIIHON MPOopeCCHOHATBHON Kaphephl.

Kaxx1p1il 4eroBeKk MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOy4aromuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B c€0sl B KAUECTBE
HEOTHEMJIEMOM  COCTABIJISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XapakTep MHOTHX pPEATbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHIIINE BEPOATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecTBa M TroCyJapcTBa
npuoOuiaeT oOydarImmxcsd K OOUIECTBEHHbIM UHTEpecaMm. M3ydeHHne OCHOB
KOMOWHATOPUKH Pa3BUBACT HABBIKM OpraHU3alMM Tiepebopa W mojacuéra ducia
BapHAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCIeIOBaHUsA, (HOPMHUPYETCS MOHUMAHWE POJU
CTaTUCTHKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MHGOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMU C NMaHHBIMU IEISMU B CTPYKTYpe MPOTPAMMBbI Y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTHUKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BBIICICHBI
CIIEyIOIINe CoAepKaTeIbHO-MeTonndeckue uaun: «llpencraBienne naHHBIX U
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «IJIEMEHTHl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Coneprxanue mann «lIpencraBieHre TaHHBIX U ONHCATEIbHAS CTATHCTHKAY)
CIIY)KUT OCHOBOM i1 (pOpPMHUPOBAHUS HABHLIKOB pabOThI ¢ HWHQOpMaiuei: oT
YTCHUS W MHTEPIpETaluu WHPOPMAIWMK, TPEACTaBICHHOW B Ta0nuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHUS M aHalnd3a JIaHHBIX C
WCITOJIb30BAHUEM CTATHCTHYECKHX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.
Pabotast ¢ naHHbIMH, OOyyaroliMecs yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH



JIAaHHbIC, BBIABUraTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OILEHUBATH UX
BIIMSIHUE HA PACCMATPUBACMBbIE BEJTUYMHBI U IIPOLIECCHI.

NHTYyNTHBHOE TMPEACTABICHUE O CIy4alHOM HW3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. boibllioe 3HAYEHHE HMEIOT NPAKTHYECKUE
3a/1aHUsl, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJAUTCSA KaK Mepa MpPaBIONOA00Us CIIydailHOTO
coOpitus. [lpm wu3ydeHnn y4eOHOTO Kypca OOyYarolUecss 3HAKOMATCA C
MPOCTEUIIMMHA  METOJIAaMU  BBIYMCIICHHSI  BEPOSATHOCTEHW B CIYyYaMHBIX
DKCIIEPUMEHTax C PAaBHOBO3MOKHBIMU AIIEMEHTAPHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMHU 3aKOHaMHU, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajibHbIE MPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOUIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOKECTBAMHU, PacCMaTPUBAIOTCS
MpUMEPHI TPUMEHEHUS U1l PEUICHUs 3aJlad, a TAKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzydaerca ydyeOHbI Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOpBIM  Bxonmatr paszgensl: «lIpencraBieHne AaHHBIX U ONKCATENbHas
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KoMOWHaTOpukm», «BBenenue B
Teoputo rpadoBy.

Ha uzyuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAMUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneio).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroJHEHHUE
TA0NWI, YTCHHE U TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. M3pneuenne nupopmanuu u3
Jarpamm H TabJIdIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIee M HAaUMEHbIIEE 3HAUYCHUsS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYUBOCTH.

CrydaifHbIil SKCHIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
yacToTa. PoJb MamoBEpPOATHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemienune 3a1ad ¢ noMo1ibio rpagos.

8 KUIACC

[IpencraBnenue NaHHBIX B BUE TaOIUI], TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, IepecedeHue, aomnonHeHue. CpoiicTBa omnepauui
HaJ| MHOXKECTBAMH: TE€PEMECTHUTENIbHOE, COYETaTeIbHOE, pacHpeneanuTeIbHOe,
BKIIOUEeHUsS. Vcrnonb30BaHWE TpaUUyecKOro NPENCTaBICHUS MHOXKECTB s
OMMCaHUS peajbHbIX MPOLIECCOB U SIBIICHUM, P PEUICHUHU 3a/a4.

M3mepeHne paccerBaHMs JaHHBIX. J(MCIepCUs M CTaHJAPTHOE OTKIOHEHME
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chydailHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoctrt  coObITHil.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMU
coObrTusiMu. CiryuyaiiHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

[epeBo. CBOIICTBA JEpEBHEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEepIIMH M yucioM pedep. Ilpasuiio
yMHOXeHUs. Pemienue 3aa4 ¢ momoipto rpados.

[IpotuBomnomnoxubie cooObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. ®dopmyna  cioxeHus
BEPOSITHOCTEW. YCIOBHAs BepOIATHOCTh. [IpaBuwiio ymHOXxeHus. HesaBucumble
coobrTus. Ilpencrapnenue skcriepuMeHTa B BUJe JAepeBa. Pemienue 3amad Ha



HAXOXKJEHUE BEPOSITHOCTEH C TOMOIIBI0 JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm ODunepa.
9 KIIACC

[IpeacraBinenne JaHHBIX B  BUAE TaOMUI, JAuarpamMm, TIpaduKoB,
UMHTEpHpeTanus JaHHbIX. YUTeHue u noctpoeHue Tabiull, auarpamMmm, rpaukoB Mo
pEeaIbHbIM JAHHBIM.

[TepectanoBku u dakTopuan. CouyeTaHUus U YUCIIO COYCTaHUNA. TPEeyrobHUK
[Tackans. Pemrenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrprueckass BeposTHOCTh. CiydailHbli BbIOOp TOYKM M3 (UTYphl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 LYI'd OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepuss MCHBITAHHM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTH COOBITHII B CEpPUM  HCHIBITAHUI
bepnyun.

CrnyuvaliHas BeIWYMHA U PACIpPEICIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U gucnepcus. I[Ipumepbl  MareMaTM4ecKoro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXKWIAHHUE U
JUCIIEPCHS]  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCHBITAHUU
bepnyum».

[TonsiTue o 3akoHe OonblIMX yucen. M3MepeHue BEpOSTHOCTEN € MOMOIIBIO
yacToT. Ponb 1 3HaUeHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl yuyeOHOTO Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCSA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaT€MaTUKH, LEHHOCTHBIM OTHOUIEHMEM K JOCTHXKEHUAM POCCHUHCKHX
MaTEMAaTUKOB U POCCUNCKOW MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX
JOCTHMKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peau3aliu
€ro Ipas, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX (PYHKUIHOHUPOBAHUS
pPa3IMuYHBIX  CTPYKTYp, SIBICHHUW, MPOLENYp TIpaXxAaHCKOro oOIIecTBa
(Hampumep, BBIOOPBI, OINPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO ASTHUECKHUX
mpo0JeM, CBA3AaHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTH)KEHHUI HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIOB B JESITEIBHOCTU
YYEHOTI0;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM HAa AaKTHMBHOE Yy4YacTHE€ B PEIICHHHM IPAaKTUYECKHX 3a1ad
MaTeMaTUYECKOW HamNpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTHYECKOTO
0o0pa3oBaHUs HA MPOTSHKEHUM BCEM MKU3HU ISl YCIEIHON MPOodecCHOHATbHON
JESTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
INOCTPOECHUEM HWHIUBUAYAIbHOW TPAeKTOPUU OOpa30oBaHUS U KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M ACTETHYECKOMY BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PElICHUM, pacCyX ACHUI, YMEHUIO BHUJIIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMeld B JACSATENbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YeJIOBEKa, MPUPOIbI
U 00I1ecTBa, MOHUMAHUEM MaTeMaTHUYeCKON HayKu Kak cepbl 4eToBeUeCKOH
NEeATEIBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKM U MaTeMAaTHYeCKOW KyJIbTYypOd Kak



CpPEICTBOM  TIO3HAHUS MHUpPa, OBJQJACHHEM MPOCTEUIIMMHU  HABBIKAMU
UCCIIeI0BATENIBCKON e TEIBHOCTH;

6) ¢puzuyeckoe BocnuTaHue, (POPMUPOBAHUE KYJILTYPbI 310POBbS M
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO TIPUMEHSITh MAaTeMAaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3I0pOoBOro oOpaza KM3HU (37J0pOBOE  MHUTAHUE,
cOQTaHCHPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryJsapHas Quzndeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA PeIICKCHUU, MPU3HAHHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOTHYecKOe BOCIIUTaAHME:

OpHEHTalMel Ha NPUMEHEHHE MaTEMaTUYECKUX 3HAHUU [JIS1 pPEIICHUS
3a/1a4 B 00JIACTH COXPAHHOCTU OKPYXKAIOIICH cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKHU HMX BO3MOKHBIX MOCIEICTBUI NIl OKPYKAIOIIEH Cpe/ibl, 0OCO3HAHHUEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) amanTranmus K M3MEHSAKIIUMCH YCJIOBHAM CONHAJBHON H
NPUPOAHON CpeAbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM
YUCJie YMEHUE YUYUTbCS Yy JPYTUX JIofed, npuodperarb B COBMECTHOMU
NEATEIbHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIIETEHIINY U3 ONbITA IPYTHX;

HEOOXOJIUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIIE
dbopMyIUpoBaTh UJEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUSX, B TOM
YUCJIie paHee HEU3BECTHBIX, OCO3HABaTh ME(PUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallMI0 KaK BBI3OB, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAEMbIE PEIICHUsI U JIEUCTBUS, (HOPMYIHPOBATH U OIIEHUBATh PUCKHU U
MOCJIENICTBUA, (HOPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBrble Jiornueckue aeiicTBUA:

e BEBIIBIISITH 51 XapaKTepU30BaTh CYIIIECTBCHHBIC MIPU3HAKH
MaTeMaTUYeCKNX OOBEKTOB, MOHATUN, OTHOIICHUN MEXIY MOHSTHUSIMU,
dbopMynMpoBaTh OMpeICTCHUS TTOHIATHH, yCTAHABINBATH CYIECTBEHHBIN
MpU3HAK KiaccUu(pUKAIlMA, OCHOBaHUS JJIA 00OOIIEHHWS W CpaBHEHUS,
KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,



BOCIIpUHUMATh, (POPMYJIUPOBATH U NPEOOpPa30BbIBATh  CYXKIACHMS:
yTBEpAUTENbHbIE M OTPHULATENbHbIE, €IUHUYHbIE, YaCTHbIE U OOIIHE,
YCIJIOBHBIE;

BBIABJISITH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3U W
npoTuBOpeuMsi B (DaKkTax, JAHHBIX, HAONIOJEHUSAX M YTBEP)KICHUSX,
npemjaratb  KpUTEpUU  JUIA  BBIABICHUS  3aKOHOMEPHOCTEW M
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKJIIOUEHUH 110 aHAJIOTHH;
pa30uparh J0Ka3aTENbCTBA MAaTEMaTHUECKUX YTBEP)KJIEHUH (IIpsMBbIE U
OT  NOPOTHUBHOTO),  MPOBOJUTH  CAMOCTOATEIBHO  HECIIOKHBIE
J0Ka3aTelIbCTBA MaTEMAaTUYECKUX (DAKTOB, BBICTPAUBAaTh apryMEHTALUIO,
MPUBOJAUTh HPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
paccyxaeHus;

BbIOMpaTh CIOCOO pelieHus y4yeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEILIEHUs, BbIOMpaTh HaubOoiee MOAXOAAMN C Y4ETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATENbCKAN HMHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh BOMPOCH], (DUKCUPYIOIIKE MPOTUBOpEUUE, MpoOiIeMy,
CaMOCTOSITEJIbHO YCTAaHABJIMBATH HCKOMOE U JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECIIOKHBIM
DKCIIEPUMEHT,  HEOOJIBIIOE  MCCIEJOBAaHUE IO  YCTAHOBJICHHIO
OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSITeNIbHO  (hOopMyJIHpoBaTh  OOOOIIEHUST W BBIBOJBI MO
pe3ynbTaTaM TPOBENEHHOTO HAOIIOACHUS, HCCIIECIOBAHUS, OIEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
POTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIJBUTATh
MPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEAOCTATOYHOCTh U HM30BITOYHOCTH HH(OPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJIsl peUICHUS 3a1a4H;

BbIOMpATh, aHAIU3UPOBAaTh, CUCTEMATU3UPOBATH W WHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (opMy TMpeAcCTaBiICHUS HMHPOPMAlUU W WLIIOCTPUPOBATh
peraemMbie 3aa4M CXeMaMd, auarpaMMmMaMiu, WHOW Tpadukod W HX
KOMOMHAIIUSMU;



OLICHUBATHb H&I[é)KHOCTB I/IH(I)OpMaHI/II/I 10 KPUTCPpUAM, IPCIAJIOKCHHBIM
YUUTCIIEM WU C(I)OpMYJII/IpOBaHHLIM CaMOCTOATCIIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHbBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXIECHHS B COOTBETCTBHUM C
YCIIOBUSIMH U LEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHMs B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B XO0Jie OOCYXJIEHHUs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMoOit
TEMBI, IPOOJIEMBI, pelIaeMOi 3a7aul, BbICKA3bIBATh UIEH, HALlEJICHHBIC
Ha TOUCK PEIIECHUS, COMOCTABISATH CBOM CYXKIEHUS C CYXICHUSIMHU
APYTUX YYaCTHUKOB JAMaora, OOHapyXHBaThb pa3jIM4he M CXOJICTBO
MO3ULIUNA, B KOPPEKTHOU ¢Gopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3PAXKEHUS;

OPEICTaBIATh  pe3yJNbTaThl  pEUIeHHMs]  3aJaud,  HKCIEPHUMEHTa,
UCCIIEJIOBaHUs, IPOEKTa, CaMOCTOSITEIbHO  BbIOMpaThb  (opMmaT
BBICTYIUIEHHS C Yy4Y€TOM 3a3Jad NpPEe3eHTallud U  OCOOEHHOCTEH
ayJIuTOPHH;

MMOHUMAaTh M  HKCHOJb30BaTh  NPEHMMYLIECTBA  KOMaHIHOM U
UHAMBUIyaJIbHOM paOOThl MpU pEeHIeHUH YYEOHBIX MaTeMaTHUYECKUX
3ajiay;

NpUHUMATh  1€b  COBMECTHOM  JIESITENIBHOCTH,  IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOM paloThl, pachpeneniarb BUIbl padoT,
JIOTOBApUBATHCS, O0CYXAaTh MPOIECC U Pe3yabTaT paboThl, 0000IIATH
MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCyX)aeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JAPYTHE), BBITIOIHATH CBOKO 4YacTb
paboThl M KOOPAMHUPOBATH CBOU JEHUCTBUA C JPYTMMHU UJIEHAMU
KOMaH/Ibl, OLICHWBATh KAa4e€CTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO
KpUTEPUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aJlTOPUTM PEIICHUs 3a/1aud (WK ero
4acTh), BEIOUPATH CIOCOO PEIICHUS C yU4ETOM HUMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOW MH(OpMaIuu.



CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT !

e BIAAETh cCHoco0aMU CaMOIPOBEPKH, CAMOKOHTPOJS IIpouecca U
pe3yJbpTara peleHnsl MaTEMaTHIECKOM 3a/1a4u;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PELICHUH
3a1a44, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTbH HAa OCHOBE HOBBIX
00CTOSTENBCTB, HAWJIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YyJIbTATA ACATEIBHOCTH IIOCTABICHHOMN LEIN
U YCIOBUSIM, OOBSCHATH NPUUYMHBI JOCTHOKEHHUS WIM HEIOCTHUKEHUS
1[eJIH, HAXOAUTh OIIMUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyueHuss B 7 kjacce oOydarolmMiiCsi MOJYYHUT CIETYIOLINE
MPEMETHBIC PE3YIbTATHI:

Yutate uH(pOpMAIUIO, MPEACTaBICHHYIO B Ta0IuUax, Ha JUarpaMmax,
NPEICTaBIATh JaHHBICE B BHJIE TAOJUI, CTPOUTH JAMATPaAMMbI (CTOJIOMKOBBIC
(cTronmbuateie) ¥ KPYroBbi€) IO MacCCHBaM 3HAYCHUH.

OnuceiBaTh W  HUHTEPIPETUPOBATH PpPEAIbHBIE YKCJIOBBIC JIaHHBIE,
MpeICTaBlICHHbIC B Ta0JMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb30BaTh sl ONMUCAHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHUYECKOe, MeauaHa, HauOoJblliee U HAaUMEHBIIEE 3HAYCHMS,
pa3max.

NmeTp mpencraBiaeHue O CIyd4alHOW WM3MEHYMBOCTH Ha IPUMEpax ILIEH,
(bU3UYECKUX BEJIWMYMH, aHTPOTIOMETPUUECKUX JTAaHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOyuenuss B 8 kJjacce oOydaromMICS MOJYYHT CISTYIOIINC
MpeIMETHBIC PE3YIbTATHI:

N3BnekaTs U mpeoOpa3oBbiBaTh MHGOPMAIIUIO, PEACTABICHHYIO B BUJIEC
Tabnui, AuarpaMM, TpadukoB, TMPEACTaBIATh JaHHbIE B BUIE TaOIuI,
IuarpaMm, rpadukos.

OnuchiBaTh JaHHBIE C MTOMOIIBIO CTATUCTUYECKUX TMOKa3aTeleil: CpeHux
3HAYeHUH W Mep pacceuBaHus (pa3max, JUCIEpCHUsT U CTaHIAPTHOE
OTKJIOHEHUE).

Haxonuth 9acTOThl YMCIOBBIX 3HAYEHHH W YaCTOThI COOBITUH, B TOM
YHCJIE 10 pe3yJbTaTaM U3MEPEHUN U HaOTIOACHUH.

Haxomuth BepOSTHOCTH CIydailHBIX COOBITHM B  ONBITaX, 3Has
BEPOSITHOCTA  DJIEMEHTapHBIX COOBITUH, B TOM 4YHCJAE B OMNBITaX C
PABHOBO3MOHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.



Hcnonp30BaTh rpaguueckiue MOJEIHU: IEPEBO CIYy4alHOIO 3KCIIEpPUMEHTA,
JUarpaMMbl DWJiepa, YuciaoBas npsmasi.

OnepupoBarh NOHATHUSMHU: MHOKECTBO, IOJMHOXECTBO, BBINOJHATH
omepaly HaJ MHOXECTBAMH: OOBEIWHEHHUE, TepecedyeHne, IOMOIHEHNE,
NEPEYNCIIATD NIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp30BaTh rpaguueckoe NpeACTaBICHUE MHOXKECTB U CBSI3E€H MEXKIY
HUMH JJIs1 OTIMCAHMS MPOLECCOB U SIBJICHUHM, B TOM YHCJIE€ NIPU PELICHUU 3a]1a4
U3 JIPYyTUX YYEOHBIX NPEIMETOB U KypCOB.

K xonmy oOyuenus B 9 kjacce 0Oy4aromUNCA TOJYYUT CIICTYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOpPMAINIO, IPEICTABICHHYIO B
pPa3IMYHBIX UCTOYHUKAX B BUAE TaOJIMI], JUAarpaMm, Ipa(ukoB, MPEICTaBIATh
JAHHBIEC B BUJE TaOJIMI], TUarpamMmm, rpa)ukoB.

Pemarp 3amaun opraHu3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcronbs30BaTh ONMCATENBbHBIE XapAaKTEPUCTUKH ISl MAaCCHUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAUECHUS U MEPBI PACCEUBAHUSI.

Haxonuth 4acToThl 3HAYEHMH M YacCTOThl COOBITHA, B TOM YHUCIHE
HOJIB3YSCh PE3YIbTaTAMU MIPOBEIEHHBIX U3MEPEHUN U HAOIIOJCHUI.

HaxoauTh BEpOSITHOCTH CIy4yallHBIX COOBITUH B WM3YYEHHBIX OIBITAX, B
TOM YHCJIE B OINbBITaX C PABHOBO3MOXXHBIMHU 3JEMEHTAPHBIMU COOBITHUSIMU, B
CEpUSIX UCIBITAHUN IO IEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

NmMeTr mnpeacTaBieHHEe O CIy4YalHOW BEJIMYMHE M O PaCHpENCICHUN
BEPOSTHOCTEH.

HmeTs mpeacTaBiieHHE O 3aKOHE OOJIBIIMX YKCEI KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBLINX YKCET
B IIPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIEKTPOHHBIE
HanmeHnoBanme
No Kontpo- Ilpakru- (uudposbie)
pa3/1esioB U TeM
n/n Bceero JbHBbIE YyecKue oOpa3oBaTe/IbHbIE
NPOrpamMmbl
pabdorsl  padoThI pecypcnl
1 IIpencrasnenue ; 2 bubnuoreka [IOK
JAHHBIX https://m.edsoo.ru/7f415fdc
5 OnucarenbHas 8 1 bubmuoreka [JOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 Crnyuaiinas 6 1 bubnuorexa [JOK
HU3MEHUYUBOCTh https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo 4 bubnnoreka [JOK
rpacdoB https://m.edsoo.ru/7f415fdc
5 BepostHocTh 1 yacrora 4 1 bubnuorexa [JOK
CIIy4aifHOTO COOBITUSA https://m.edsoo.ru/7f415fdc
O0001meHuE,
6 CUCTEMaTH3aIus 5 2 bubmmorexa HOK
. . https://m.edsoo.ru/7f415fdc
3HAHUU
OBUIEE KOJIMYECTBO 34 ) 5
YACOB I10 [TPOT'PAMME
8 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne Kontpo- IIpaktu- (unpposbie)
pa3aesioB U TeM
n/n Bcero  JibHBIE Yeckue o0pa3oBaTeibHbIE
NPOrpamMMbl
padoTsI padoTbI pecypchl
1 IToBTOpEHME Kypca 4 bubmuorexa [IOK
7 xmacca https://m.edsoo.ru/7f417fb2
OnucarenpHast
5 CTaTUCTHKA. 4 bu6mmorexa [IOK
PacceuBanue https://m.edsoo.ru/7f417fb2
TAaHHBIX
but6mmorexa [IOK
3 Mrosxectsa 4 https://m.edsoo.ru/7f417fb2
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BepositHoCTh

CIVaaliHOro 6 1 bu6mmoreka [JOK
i https://m.edsoo.ru/7f417fb2
cOOBITHS
BBenenue B 4 bubmuorexka [JOK
Teopuio rpados https://m.edsoo.ru/7f417fb2
Crny4aiiabie 8 bubnmoreka [JOK
coOBITHS https://m.edsoo.ru/7f417fb2
O0001meHue,
cucTeMaTu3aIus 4 2 bubmoreia OK
. https://m.edsoo.ru/7f417fb2
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 1
I[MTPOT'PAMME
9 KIIACC
KonnuyectBo 4yacos DJIEKTPOHHBIE
HaumeHoBanue
Ne Kontpo- IIpaktn- (unpposbie)
pa3esioB U TeM
n/n Bcero  JbHBIE YecKHe oOpasoBaTe/lbHbIE
NMPOrpamMMbl
padoThI padoTsI pecypchl
IToBTOpEHME Kypca 4 bubnnorexa [JOK
8 Kitacca https://m.edsoo.ru/7f41a302
DJIeMEHTBI 4 1 bu6mmoreka [IOK
KOMOUHATOPUKH https://m.edsoo.ru/7f41a302
I'eomeTprueckas 4 bub6nuorexa [IOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
UcnwiTanus 5 1 bu6mmoreka [IOK
bepnymn https://m.edso0.ru/7f41a302
CydaiiHast 6 bubnnoreka [JOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
O0600meHue, 10 1 bubmuorexa [JOK
KOHTPOJIb https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO
YACOBIIO 34 1 2

I[TPOTPAMME



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

