PABOYAS ITPOT'PAMMA 11O YYEBHOMY NIIPEIMETY
BEPOATHOCTB U CTATUCTUKA 7-9 KJIACC



MNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM mu(ppoBOM MUPE BEPOSTHOCTh U CTATUCTHKA IPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTUICCKUX MPUIIOKCHHM, TaK U
X poJIM B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YelOBeKy. Bospacraer umcio
npodeccuii, mpu OBJIaIeHUN KOTOPBIMU TpeOyeTcs xopormas 6a30Basi IOJTOTOBKA B
00JIaCTH BEPOSITHOCTH M CTATHCTUKH, TaKasi MMOATOTOBKA BaKHA ISl TTPOIOJKCHHUS
oOpa3oBaHUs U JIs YCIIEITHOW MpoheCCHOHATBHON Kapbephl.

Kaxx1p1il 4esnoBek MOCTOSIHHO MPUHUMAET PEIICHUs HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 000OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WM U30bITKa HHGOPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(OPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

MMeHHO T03TOMYy OCTpPO BCTajla HEO0OXOAMMOCTh chopmMupoBarh y
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B C€0sl B KQUeCTBE
HEOTHEMJICMON  COCTABIISIIONICH  YMEHHE  BOCIPHHUMATh M KPUTHYCCKHU
aHATM3UPOBATh WH(OPMAITUIO, IPEACTABICHHYIO B Pa3IMYHBIX (JOpMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BONTH MPOCTEHIIIIE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMU TIPHHIMIAMU cOOpa, aHaIn3a 1
MIPEACTABIICHNUS JTAHHBIX W3 Pa3UYHBIX cdep KU3HU OOIIECTBA M TOCYIapCTBa
npuoOuiaeT oOydammuxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluM Tepedbopa U mojacuéra 4ducia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MareMaTuueckuil GyHIAaMeHT 11t GOPMHUPOBAHUS KOMIICTSHITUI B
ob0nacTu UHPOPMATUKH U MUGPPOBBIX TeXHOJOTHH. [Ipu M3yuyeHUH CTATUCTHKU U
BEPOSITHOCTH 00OOTAIAIOTCSl MPECTaBIEHUs OOYyYaronuxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJHU
CTAaTUCTHKN KaK UCTOYHHKA COITMATHLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBHM C TaHHBIMU LIETSIMHU B CTPYKTYPE MPOTPaMMBbI y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 00pa3oBaHMS BBIICICHBI
CIIEIyIONTNE COAepKaTeIbHO-MeToAnYecKue auHuU: «lIpencraBieHne MaHHBIX U
OmHcaTelIbHass CTAaTUCTHUKa», «BeposATHOCTB», «DJIEMEHTHl KOMOWHATOPUKHY,
«BBeneHue B Teoputo rpadony.

Conepxanue muann «lIpencraBienne JaHHBIX U OMUCATEIbHAS CTATUCTHKA
CIIy’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB paOOTHI C UH(POPMAIIUEH: OT YTCHUS
¥ MHTEpHIpeTanuu WH(popMaIuu, IpeIcTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, 1o cOopa, MPEACTaBICHUS W aHAIW3a JAaHHBIX C HMCIOJb30BAaHUEM
CTAaTUCTUYECKUX XaPAaKTEPUCTUK CPEIHUX M paccenBaHusa. Pabotas ¢ maHHBIMH,
oOydJaromnifecss y4aTcsi CUMTHIBATh W HMHTEPIPETUPOBATH JIAHHBIC, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH IPOCTCHINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTOopamMu, BBI3BIBAIOIIMUMH HW3MCHUYHMBOCTh, W OIICHUBATh WX BIIMSHHC Ha
paccMaTpuBaeMbIC BETMYUHBI U TIPOIIECCHI.

NHTyUTUBHOE TMpEACTaBICHUE O CIy4allHOW W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS



W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEKT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHaTHE BEpPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONoAoOHs CIydailHOTO
coobrTus. [lpm wm3ydyeHnnm yueOHOTO Kypca oOydarommecs 3HAKOMSITCS C
MPOCTEHIIIMMU METOIAMU BBIYUCIICHUS BEPOSITHOCTEN B CITyUYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH HCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIONIMMH CTaBUTh W pelIaTh OOJee CIOXKHbIE 3a/aud. B ydeOHbI Kypc
BXOJSAT HAYAJIbHBIC NPEACTABICHUA O CIyYalHBIX BEIMYMHAX W MX YHCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaOIIMXCS C
MHOKECTBAaMU M OCHOBHBIMHU OIIEPALMSMU HaJ MHOKECTBAMHU, pacCMaTPUBAKOTCS
MpUMEPHI TPUMEHEHUS U1l PEUICHUs 3aJlad, a TaKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax mzyuaercss yuyeOHbIM Kypc «BeposSTHOCTh U CTaTUCTUKA», B
KOTOPBIN BXOAAT paznenbl: «[IpencraBiieHre JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY,
«BeposaTHOCThY, «DJIeMEeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuro rpadony.

Ha m3yuyenne yuebHOrOo Kypca «BepoITHOCTh U CTaTUCTHKA» oTBoAMTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegemnro), B 8 kinacce — 34 gaca (1 gac B Hezienio),
B 9 knacce — 34 gaca (1 gac B HeemIO).

COIAEPKAHUE OBYUEHUS
7 KIIACC

[IpencraBnenrie MaHHBIX B BHUJIE€ TaOJHUII, AUArpaMM, rpadukoB. 3aroTHEHHUE
Ta0NHIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHBIX MpolieccoB. M3Bneuenue nndopmarm u3
JMarpaMM U TaOJIHII, UCTIOIh30BaHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHas CTaTHCTHKA: CpelHee apudMeThyeckoe, MeAuaHa, pa3Max,
HauOoJbIIIEE M HaUMEHbIIIEE 3HAYeHUsI HabOpa 4YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrnyyaliHbI 3KCIIEPUMEHT (ONBIT) U Ciay4yaliHOEe coObiTHE. BeposaTtHocTh u
yacToTa. PoJjib MaoOBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oO1ecTBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. CreneHb BepumHbl. Yucno pébep um cymmapHas
creneHb BepiiuH. [IpencraBienue o cBszHoctd rpada. Llenu n nmknsl. [Tyt B
rpadax. O6xon rpada (diinmepo myth). [lpeacraBienne o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3amay ¢ moMoniso rpados.

8 KUIACC

[IpencraBnenre TaHHBIX B BUAE TaOIHII, TUarpamMm, rpauKoB.

MHOXkeCTBO, 3JEMEHT MHOXECTBa, NOJAMHOXeCcTBO. Ormnepanuu Haja
MHOKECTBaMU: O0BEAMHEHHE, TIepeceUeHH e, JonoTHeHe. CBOMCTBA oneparyii Ha
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATENbHOE,  pacHpeleIUTENbHOE,
BKJItOueHUs. Vcrnosib3oBaHWe TpaduuecKkoro MpeaCcTaBICHUS MHOMXECTB IS
OMMCaHUS peajbHBIX MPOILIECCOB U SIBJICHUM, PU PEIICHUN 3a/a4.

N3mepeHne paccemBaHus NaHHbIX. [lucniepcrs M CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHusl.



DOneMeHTapHble CcOoObITUA chydailHoro onbita. CiiydaiiHble  COOBITHS.
BepositHoctrt  coObITrii.  OnBITBI ¢ PAaBHOBO3MOXKHBIMH  DJICMEHTApHBIMHU
coobrTusMu. CaydaiiHbIi BBIOOpP. CBSI3h MEKIY MaIOBEPOSATHBIMU U TPAKTHYCCKU
JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBA JI€PEBBHEB: EAUHCTBEHHOCTh MYTH, CYIIIECCTBOBAHUE BUCUYECH
BEPIIUHBI, CBSA3b MEXKAY YUCIOM BEPIIMH U YUCIOM p&dep. [IpaBuiio yMHOXKEHUSI.
Pemenue 3amau ¢ moMornibio rpados.

[IpotuBomnonoxueie coObiTusd. [Juarpamma Ditniepa. OObenuHeHue U
nepeceueHne  coObITHil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSAITHOCTEW. YcCIIOBHas BeposATHOCTh. [IpaBuino ymHoxeHus. HezaBucumblie
coobrTus. IlpencraBnenue skcriepuMeHTa B BUJE JAepeBa. Pemienue 3amad Ha
HaXO0XXJICHUE BEPOSATHOCTEW C MOMOIIBIO JAEpPEBa CIYyYallHOTO HKCIEPUMEHTA,
nurarpamm Jitiepa.

9 KNIACC

[IpencraBienne JAaHHBIX B BUJAE TaOJuIl, JuarpamMm, TIpaduKoOB,
WHTEpIIpeTanus 1aHHbIX. YTeHue U moCTpoeHue TabJull, JuarpamMm, rpadukos mno
peaIbHbIM JJAHHBIM.

IlepectanoBku u (paxkropuan. CoueTaHus M YUCIO coueTaHU. TpeyronbHUK
[Tackans. Penienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuueckass BepoATHOCTb. CiydailHblii BbIOOp TOYKM W3 (UTYphl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

HcnbiTanue. Ycnex u Heygaya. Cepus HCIbITaHUM 10 niepBoro ycnexa. Cepust
ucneiTannii bepaysmm. BepostHocTH cOOBITHII B cepuu UCTIbITaHU bepHyu.

Crny4dailHasg BeJIMYMHA W paCIpelleNIEHUE BEPOSATHOCTE. MaTeMaThuueckoe
oxumanue u gucnepcus. [lpumepbl MaTeMaTUYECKOrOo  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEJHEr0 3HAYEHHUs BEIIMYMHBL. MaTeMaTHuecKoe OXKUJAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU MCIBITAHUU
bepnrynmny.

[Tonsarue o 3akoHe OOJbIIKMX yHucelsl. MI3MepeHne BEepOSATHOCTEH C MOMOIIBIO
yacToT. Ponb 1 3HaUeHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUSI IMPOI'PAMMBbI
YUYEBHOI'O KYPCA «<BEPOATHOCTb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl yaeOHOTo Kypca «BeposTHOCTh
Y CTATHUCTHUKA» XaPAKTEPU3YIOTCA:

1) maTpuoTHYecKoe BOCIUTAHUE:

[IPOSIBJICHUEM HMHTEpeca K IMPOLIIOMY M  HACTOSALIEMY POCCHMCKOU
MAaTE€MAaTUKH, [I€EHHOCTHBIM  OTHOIIEHHMEM K  JIOCTUKEHHSIM  POCCHICKUX
MaTEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JIOCTHKEHUM B IPYTMX HayKax M MPUKJIATHBIX cepax;

2) TpaskIaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U pealli3alliy ero
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPAKIAHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C NIPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEUICHUU TNPAKTUUYECKUX 3a]ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXXKHOCTH MaTEeMaTHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUM BCEM >KM3HU I YCHEIIHOW MpodeccHoHanbHON
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pPacCyXJCHHUN, YMEHUIO BUIECTh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHWS:

OpUEHTalUMEl B JEITEIIbBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HbBIX
NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HaykKu Kak cdepbl UeIOBEYECKOM
NeSITEIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBHIM3ALINY,
OBJIQZICHUEM SI3bIKOM MATEMaTUKU U MAaTeMaTH4YEeCKOW KyJIbTYpOH Kak CpeJCTBOM
NO3HaHUsI MHpa, OBJIAJECHUEM MPOCTEUIIUMHU HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

6) puzuueckoe BocmUTaHUE, (OPMUPOBAHUE KYJIBTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ATONOTy YU

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPEcax CBOETrO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTro K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpHUEHTalMEeN Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUN I PeIlIeHuUs 3a7a4 B
00J1aCTH COXPaHHOCTH OKPY>KArOIIel Cpe/bl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOKHBIX MOCIEACTBHM IJIs1 OKPYXKAIOIIEH Cpefibl, 0OCO3HAHUEM II00ATbHOTO
XapakTepa 3KOJOTHYECKUX MPoOJieM U MMyTell UX pelIeHHs;

8) amanTanus K M3MEHSIIOIIMMCS YCJIOBHSIM COIMAJBLHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHUU HOBBIX 3HAHUWA, B TOM YHCIE
bopMyaMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE



paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMITETCHTHOCTEH, TUNTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO CHTYyaIlMI0O KaK BBI3OB, TPEOYIONUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W JCHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKA M
MOCJIeICTBUS, POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIAITH M XapaKT€pU30BaTh CYIECTBEHHbIE IMPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIECTBEHHBIN MpU3HAK Kiaccu(UKaIuu,
OCHOBaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUH TTPOBOIMUMOTO aHAJIHN3a;
BOCIIPUHUMATH, (DOPMYITUPOBATh U MPE0oOPA30BHIBATH CYXACHUS: YTBEPAUTEIHHBIC
U OTpHUIIaTeIbHBIC, SAMHUIHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBEISIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOPEUHS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPKICHUSAX, TpeIyiaraTh KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUU;

JIeaTh BEIBOJIBI C HCTIOJIB30BAHMEM 3aKOHOB JIOTHKH, TEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTENbCTBA MATEMATHYECKUX YTBEPXKIACHUN (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh ApTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BBIOMpATH CMIOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh Hauboiee MNOAXOASIIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

WCITOJIB30BaTh  BOIMPOCHl KAk HCCIEAOBATCIIbCKUH WHCTPYMEHT TO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpoOieMy,
CaMOCTOSATEIILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UITUIO, MHCHHUC;

MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABJICHHOMY IIJIAaHY HECJIOXKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE IO YCTAHOBICHHUIO OCOOCHHOCTEM MaTeMaTHYE€CKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIEHUS W BBIBOABI IO pe3yibTaTam
MPOBENEHHOTO  HAOMIOJICHUS, HUCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoIlecca, a TakKKe BBIIBHUTaTh
TIPEAIOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJIAIT ~ HEJOCTATOYHOCTh M M30BITOYHOCTH  MHGpOpPMAIUHU, JaHHBIX,
HEO0OXOAUMBIX JJIsl PEIICHUS 3a1a4H;



BBIOMpATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATH W HHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOUpaTh (popMy mpenacTaBieHUs WHGOPMALMKM U WIUIIOCTPUPOBATH pelIacMble
3aJauM CXeMaMH, JuarpaMmmamMu, MHOUM rpaduKoil 1 uX KOMOMHAIMSIMU,

OLIEHMBATh HAJE&KHOCTh MH(DOPMALIMU IO KPUTEPHSIM, TMPEITIOKEHHBIM YUUTEIEM
Wi c(hOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJACHUS B COOTBETCTBHM C YCIOBUSIMH U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS 1O XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

B XojA€ OOCYXJIEHHUs 3aJaBaTb BONPOCHl IO CYLIECTBY OOCYKIAae€MOW TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
Janora, oOHapyKUBaTh Pa3iMuue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
(bopMyIMpPOBaTHh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUS 3a7auyd, SKCHEPUMEHTa, MCCIEI0BaHUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOpHUN;

MOHUMATh U UCIIOJIb30BATh IPEUMYIECTBA KOMAaHIHON U MHAUBUYAJIbHON paOOThI
IPU PEIICHUU YYEOHbIX MaTeMaTHUECKHX 3a/1a4;

IPUHUMATh L€JIb COBMECTHOW JESTEIIBHOCTH, IIJJAHUPOBATh OPTaHU3ALMIO
COBMECTHOM pabOThI, pacrpeaeniarh BUAbI paldOT, JOrOBapuUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3ynbTaT PaboThI, 0000IaTh MHCHHS HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYKIeHUs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U JPYTHE), BBIIOIHITH CBOIO YaCTh padOThl U KOOPIAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YI€HAMHU KOMaHbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOWMHA TPOAYKT MO KpUTEpUsIM, C(HOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMOJIEUCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOATENLHO COCTAaBJAThH IUIAH, AITOPUTM PEIICHMs 3aJadd (WM €ro 4acTh),
BBIOMPATh CHOCOO pEIICHHUs] C Y4ETOM HMMEIOUIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELLIEHUI C yUETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJAJIeTh CIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3ysbrara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh NpPH PEIICHHHM 33]a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TIOCTABIEHHON ILENu H
YCIIOBUSIM, OOBACHSITh TPUUUHBI IOCTHXKEHUS UM HEJOCTHXKEHUSI LI, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATBI
K xoHmy oOydeHus B 7 KJjacce oOyJalOIMICSA IIOIYYHT CICAYIOIINC
MpEAMETHBIE PE3YIbTATHI:

Yurare wuHpOpMaIMIO, TPEACTABICHHYIO B Ta0nWmax, Ha auarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTombyaThie) M KPYroBEIC) IO MACCHBaM 3HAYCHHH.

OnucelBaTh W UHTEPIPETUPOBATH  pPEAJIbHBIE  YHWCIOBBIE  JaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh MJIsI ONUCAHMS [AHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKH:
cpenHee apupMeTHyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEe 3HAYCHUS,
pa3Mmax.

NMeTh mpencTtaBieHUE O CIy4YallHOM HM3MEHUYMBOCTM Ha IMpUMEpax IEH,
bu3MYeCKUX BEIWYUH, aHTPOTIOMETPUYECKUX JIAHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K koniy oOydenus B 8 KJjiacce oOydaromuiics TOMYYUT CJASTYIOIINE
MpEAMETHBIE PE3YIbTATHI:

N3Bnekath U mpeoOpa3oBbIBaTh WH(OpMALMIO, TPEACTABICHHYIO B BHUJIC
Tabaull, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIE B BHUJIE TAOJIUII, TUArPaMM,
rpauKoB.

OnuceiBaTh [TaHHBIE C TMOMOIIBIO CTATUCTHYECKUX IMOKA3aTEIEH: CPEIHUX
3HAUYEHUN U MEp pacceuBaHus (pa3max, JTUCIIEPCHS U CTaHIapPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOTHI YMCTOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHUCJIE 110
pe3yabTaTaM U3MEPCHHUN 1 HAOTIOACHU.

HaxonuTh BEpOSITHOCTH CIIy4ailHBIX COOBITHI B OMBITAax, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh Trpaduyeckre MOJENU: AEPEBO CIYy4ailHOTO JKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMH: MHOXKECTBO, TIOJIMHOKECTBO, BBITIOIHATH ONEPALIUU
HaJl MHOXXECTBaMM: OOBEJAMHEHHE, TIEePECCUCHHUE, IOTOJHEHUE, MEPEeUUCIsNTh
AJIEMEHTHl MHOXECTB, MPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh rpaduueckoe npeicTaBICHUE MHOKECTB U CBSI3EH MEX Ty HUMU
JUUISL ONTMCAHMS TIPOIIECCOB U SIBJICHUM, B TOM YHCIIC MIPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEMETOB U KyPCOB.

K xoniy oOydenus B 9 kJiacce oOy4aromuics TMOMYYUT CIEIYIONTNE
MPEAMETHBIE PE3YIbTATHI:

W3BrnekaTts 1 peoOpa3oBbIBATH HHPOPMAIIUIO, TPEICTABICHHYIO B PA3IMYHBIX
WCTOYHUKAX B BHUJE TaOJIHI], [Uarpamm, rpadukoB, MPEACTABISTH IAHHBIEC B BUJE
Ta0NHII, TUarpaMm, rpauKoB.

Pemiath 3agaun OpraHM30BaHHBIM IEPEeOOPOM BAPUAHTOB, a TaKXKE C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh oOmMucaTeIbHbIE XAPAKTEPUCTUKHU JIJII MACCHUBOB YHCIIOBBIX
JIAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HaYEHUN U YAaCTOThI COOBITHS, B TOM YHUCIE MOJIb3YSICh
pe3yJibTaTamMu MPOBEAEHHBIX U3MEPECHUI U HAOJIFOICHUM.



HaxonuTh BEpOSITHOCTU CIy4alHBIX COOBITHII B M3yYEHHBIX ONbBITaX, B TOM
YHUCJIE B OMbBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH, B CEPUIX
VCTIBITAHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTe mnpexacraBieHue O CIy4YalHOM BEJIMYMHE W O PACHPEACICHUU

BEPOSITHOCTEM.

NmeTn npcacraBjaCcHUC O 3aKOHC OONBIINX 4YHCE KaK o IIPOABJIICHUHN
3aKOHOMCPHOCTH B CHY‘—I&ﬁHOﬁ N3MCHYMNBOCTH 1 O POJIM 3aKOHA OOJBIINX YHCEII B

MIPUPOJIC U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne || HammenoBanue KosmuectBo vacos OnextpoHHble (HU(POBHIE)
11/T1| pa3zesioB ¥ TEM |[Beero KouTponsHbIe| [IpakTHueckue oOpa3zoBaTeIbHbIE PECYPChI
[IPOrpaMMbl padoThI padoThI
1 |[IpencraBnenue | 7 2 bubmumoteka [JOK
JTAHHBIX https://m.edsoo.ru/7f415fdc
2 |OmmcarenbHas 8 1 bu6moreka IJOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 ||Cnyuaitnas 6 1 bubmuotexa [JOK
U3MEHYMBOCTD https://m.edsoo.ru/7f415fdc
4 |BBenenue B 4 bu6mmoreka IJOK
TeopHro rpadoB https://m.edsoo.ru/7f415fdc
5 |BeposiTHOCTB 1 4 1 bubmmoreka [JOK
4acToTa https://m.edsoo.ru/7f415fdc
CIIy4aitHOTO
COOBITHS
6 ||O600meHue, 5 2 but6moreka IJOK
CHCTEMaTH3aIIHs https://m.edsoo.ru/7f415fdc
3HAHUM
OBIIEE 34 2 5
KOJIMYECTBO
YACOB I10
I[TPO'PAMME
8 KUJIACC
Ne || HammeHoBaHue KonuuectBO yacos DJIeKTpOHHBIC (LIU(PPOBBIC)
/11|l pa3aenoB 1 TeM | Beero||Kontposbhble| [Ipaktnueckue| ©0Pa30BaTebHbIE PeCypChbl
[POTPaMMBbI paboTHI paboThI
1 |([ToBTOpeHue 4 bubmmoreka [JOK
Kypca 7 Kinacca https://m.edsoo.ru/7f417fb2



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

Ne || HammeHnoBaHMe KomndecTBo yacon DOnekTpoHHBIE (1TU(POBHIC)
/11| pa3aenoB U TeM ||Beero KoutpossHbie| [IpakTiueckue 00pa3oBaTebHbIC PeCypChl
IPOrpaMMbl paboTHI paboTHI
2 |OmnmcarenbHas 4 bubmoreka IIOK
CTaTUCTHUKA. https://m.edsoo.ru/7f417fb2
PaccenBanue
JAHHBIX
3 |[MHoxecTBa 4 bubmoreka IIOK
https://m.edsoo.ru/7f417fb2
4 || BeposATHOCTH 6 1 bubmuotexa [JOK
CITy4aifHOTO https://m.edsoo.ru/7f417fb2
COOBITHS
5 |BBenenue B 4 bu6moreka IJOK
Teopuio rpadoB https://m.edsoo.ru/7f417fb2
6 |(Ciyuaitnbie 8 bubmuotexa [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
7 ||O606meHue, 4 2 but6moreka IJOK
CHUCTEMaTHU3ALIHSI https://m.edsoo.ru/7f417fbh2
3HAHUU
OBIIIEE 34 2 1
KOJIMYECTBO
YACOB I10
ITPOT'PAMME
9 KJIACC
No | HaumenoBaHue KosnmuecTBo yacos DeKTpoHHBIC (LIU(PPOBBIC)
11/T1|| pa3IejIoB U TEM 00pa3zoBaTeIbHbBIE PECYPChI
HPOrpaMMmbl | Bcero|KonTposbHbie| [IpakTnyeckme
paboTHI paboTHI
1 |(IIoBTOpEHuUE 4 bubmuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a302
2 |OneMeHTHI 4 1 bu6morexa IJOK
KOMOWHATOPHKH https://m.edsoo.ru/7f41a302
3 |l'eomerpuueckas)| 4 bubmmoreka [{IOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
4  |AcnwpiTaHus 6 1 bu6moreka IJOK
beprym https://m.edsoo.ru/7f41a302
5 ||Cnyuaitnas 6 bubmorexa [[OK
BEJIUYMHA https://m.edsoo.ru/7f41a302



https://m.edsoo.ru/7f417fb2
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Ne || HammenoBanue
11/T1|| pa3zIejIoB U TEM

KomnnyecTBo yacoB

DJneKTpOHHbBIE (LIUPPOBBIEC)
o0pa3oBaTeNbHBIC PECYPCHI

HPOrpaMMbl | Bcero| KonTpomnbhbie| [IpakTrnyeckue
paboThI paboTHI
6 ||O600meHue, 10 1 bu6moreka [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBILIEE 34 1 2
KOJIMYECTBO
YACOB I10

I[TPOI'PAMME



https://m.edsoo.ru/7f41a302

