


HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM nH(POBOM MHPE BEPOATHOCTH M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTHYECKUX MPUIOKEHWHA, TaK
U UX pOJIM B 00pa3oBaHWM, HEOOXOIMMOM KaKIOMY 4eJIOBEKY. Bo3pacraer umucio
npodeccuii, Mpu OBIAJACHANA KOTOPBIMH TpeOyeTcs xopolas 6a3oBasi MOArOTOBKA
B 001acTW BEPOATHOCTH W CTATUCTUKW, Takas TMOATOTOBKA BaXXHA MJIs
OPOAOLKEHHS 00pa30BaHUS U TSl YCIEMHON MPOPECCHOHANTBHON KapbepPhl.

Kaxxplii 4yenoBeK MOCTOSIHHO MPUHUMACT PELICHUS. HA OCHOBE UMEKOIIUXCS Y
HETO JaHHBIX. A Uil 0OOCHOBAHHOIO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTATKA
WM U30bITKa MHPOpPMAU HEOOXOAUMO B TOM YHMCJIE XOPOLIO C(HOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUUECKOE MBILICHHUE.

HMeHHO T03TOMY OCTPO BCTajJla HEOOXOAMMOCTH C(HOpPMHpPOBATH Y
oOyuaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb, BKITFOUYAOLIYIO B ¢€0sl B KAYECTBE
HEOTHEMJIEMOH  COCTABJISIFOLICH  YMEHHE  BOCIPUHUMATh W KPUTHYECKH
aHAJIM3UPOBATh MHPOPMALMIO, MPEACTABICHHYIO B PA3JIMYHBIX (POPMAX, MTOHUMATh
BEPOSATHOCTHBI XapakTep MHOTHX PEATbHBIX TMPOLECCOB W 3aBUCUMOCTEH,
POU3BOJUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM KypC€ ¢ OCHOBHBIMH IMPHHLMIIAMU cOOpa, aHanu3a u
NPEICTABICHUS JaHHBIX W3 Pa3IMUHbIX CQEP KU3HU OOIIECTBA M TOCYAApCTBa
npuodimaer o0yvarommxcs K OOIIECTBEHHBIM HWHTEpecaM. M3yueHue OCHOB
KOMOMHATOPUKKM Pa3BMBACT HABBIKM OpPraHM3aluu nepedopa v moacyéra yucia
BApHAHTOB, B TOM YHCJIE B MPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUH
rpadoB co31aéT MaTeMaTHUECKUN PyHAAMEHT 111 (POPMHUPOBAHHS KOMIIETCHIMH B
obnacti MHPOPMATHKU U LHUPPOBBIX TEXHOJOTHI. [Ipy M3yUeHHWH CTATUCTUKU W
BEPOSATHOCTH OOOTALIAKOTCS TMPEACTABICHUS OOYYarOMMXCA O COBPEMEHHOMN
KapTUHE MHpPa M METOJAX €ro HCCICA0BaHUS, (POPMUPYETCS MOHUMAHUE POJIA
CTATHCTUKH KaK MCTOYHMKA COLMAIBHO 3HAYMMON MH(POPMALMU 1 3aKJIaIbIBAKOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHMSI.

B cooTBeTcTBMM C JAaHHBIMH LEISIMH B CTPYKTYpE HPOrpammbl y4eOHOTO
Kypca «BeposTHOCTh M CTAaTMCTHKA» OCHOBHOTO O0MIEro 00pa3oBaHUsl BBIACICHBI
CIICAYIOIINE COACPKATETbHO-METOIMYECKUE JTMHUMU. «lIpencTaBneHne NaHHBIX U
ONUCATENbHAS CTATHCTHKA», «BEpOATHOCTBY, «ONEMEHTBI KOMOWHATOPUKWY,
«BBenenue B Teopuro rpadony.

Conepxanne mHuM «lIpeacTaBieHUE NTaHHBIX W OMUCATENBHAS CTATUCTUKAY
CIIY’>KUT OCHOBOW Juisi (DOPMHPOBaHWS HABBIKOB PAOOTHI ¢ HMHGPOPMALMECH: OT
YTCHHS W WHTEpOpeTauuyd HHQOpMalMK, OPEACTABICHHOH B TalOlMLAx, Ha
aarpaMMax M rpadukax, A0 cOopa, NPEACTABICHUS W AaHaIW3a JAHHBIX C
WCIOJb30BAHUEM CTATUCTHYECKUX XAPAKTEPHUCTHK CPEIHUX M PACCEUBAHUSL.
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Pabortas ¢ nmaHHbIMHM, OOydYarOIIMECS Y4aTCsl CUMTHIBATH W HMHTEPIPETUPOBATH
JAHHBIC, BBIABUIATh, APITYMEHTUPOBATh U KPUTUKOBATH MPOCTECHIIME THUIIOTE3BI,
Pa3MBILUIATh HaA (PAKTOPaMH, BBI3BIBAIOLIMMH W3MEHUYMBOCTh, M OLICHWBATH MX
BIIMSIHUE HA PACCMATPUBACMBbIE BETMYHUHEI U IIPOLIECCHI.

HHTYNTHBHOE MpEaCTaBICHUE O CIIyYallHON M3MEHYMBOCTH, HMCCIIEIOBAHUE
3aKOHOMEPHOCTEW MW TEHACHLWI CTAaHOBHATCS MOTHUBHPYIOIIEH OCHOBOW IS
U3YYEHHUS TEOPHUU BEPOATHOCTEH. bOJNbIIOE 3HAYEHUE HMMEKOT MPAKTHYECKUE
3a/1aHHUS], B YACTHOCTH OIIBITHI C KITACCUYECKUMHU BEPOSATHOCTHBIMU MOJEIISIMHU.

[ToHsiTUE BEPOSATHOCTH BBOAMUTCS KaK Mepa MNPaBAONOA0Ous ClIy4aiHOro
coObitus. [lpm wm3ydyeHmm y4yeOHOTO Kypca OOydYaroIMUeECs 3HAKOMATCS C
MPOCTEHIIMMA  METOJAMH  BBIUMCJICHHWS  BEPOSTHOCTE B CIIYYaWHBIX
AKCIEPUMEHTAX v PAaBHOBO3MOYKHBIMHU 3IEMEHTAPHBIMU UCXOJIaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, TO3BOJISIFOIIMMH CTaBUTh M peliaTh O00JEe CIOKHBIC
3amaui. B yueOHBIA KypC BXOJST HAUYAIBHBIE MPEACTABICHHS O CIyYalHBIX
BEJIMYMHAX U UX YHACIIOBBIX XapPAKTEPUCTHAKAX.

B paMkax y4eOHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYArOLIMXCS C
MHOKECTBAMU M OCHOBHBIMHU OIEPALMSAMU HAJl MHOKECTBAMM, PACCMATPUBAKOTCS
NPUMEPBI IPUMEHEHUS JUIS PEIICHUS 33[a4, a TAKXKE WCIOJIb30BAHUS B APYTHUX
MaTEMATHYECKAX KypCax U yUYEeOHBIX MPEAMETAX.

B 7-9 kmaccax m3yuaercs yuyeOHBIA Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpBI  BXomaT pasgensl:  «lIpencraBiieHWe HaHHBIX M ONKAcATeNIbHAsA
CTAaTHCTUKA», «BeposTHOCTB», «ONMEeMEHTBl KOMOWHATOpUKW», «BBencHue B
TEOPHIO TpadoBy.

Ha u3yuenue yueOHOro kypca «BeposITHOCTh M CTaTHCTUKA» OTBoAMTCS 102
yaca. B 7 kiacce — 34 dJaca (1 yac B Heaemo), B 8 kimacce — 34 yaca (1 gac B
HeNeno), B 9 knacce — 34 vaca (1 yac B HEAEIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBneHrie naHHBIX B BUAC TAONHWIL, AMArpaMm, rpadukoB. 3anoaHEHHE
TaOJIML, YTEHWE W TMOCTPOCHHE JauarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KPYroBbIX). UTeHue rpa)mukoB peabHbIX NPoLeccoB. M3pneueHne napopmanuu u3
auarpaMM # TabJvL, HCIOJIB30BAHUE U UHTEPIPETALNS JAHHBIX.

OnucarenpHas CTaTUCTHKA: CpeAHEe apu(pPMETHUECKOE, MEAuaHa, pa3Max,
HauOONBIIEE W HAUMEHBIICE 3HAYEHHWs HA0Opa YMCIOBBIX AAHHBIX. [IpuMepsl
CIIyYalHON M3MEHYUBOCTH.

CnyyaifHblii 3KCHIEPUMEHT (OMBIT) W cliydaiiHOe coObITHE. BeposTHOCTE M
yacTtoTa. Ponb MaJOBEPOSITHBIX M IPAKTHYECKH TOCTOBEPHBIX COOBITUI B IPUPOJIE
U B o0uiectBe. MOHETa M HTPaibHAs KOCTh B TEOPUW BEPOSTHOCTEH.

I'pad, Bepmmna, peOpo. CreneHb BepmmHbL. Yucio pédep m cymmapHas
CTeneHb BepliMH. [IpencraBnenune o cBszHoctd rpada. Lenw u nwmkmel. [lytu B
rpadax. O6xon rpada (vinepo myTh). [lpeacrapneHre 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ noMomibro rpagos..

8 KVIACC

[IpencraBneHune naHHBIX B BUAE TaOMUL, IMarpaMm, rpa@uKoB.

MHOXECTBO, DJIEMEHT MHOXECTBA, MNOAMHOXKeCTBO. Omnepanvu  Haj
MHOKECTBaMU. OOBECIUHEHHE, MEPECEUYCHUE, AomnoyiHeHue. CBoiicTBa onepauuii
HAJ MHOXKECTBAMHU: MEPEMECTUTENBHOE, COYETATENBHOE, PACHPEICIUTENBHOE,
BKIItOUeHUs. Hcnonb3oBaHue Tpaduyueckoro MPeACTABICHUS MHOKECTB IS
OIMCAHUS PEATIBHBIX MPOLIECCOB U SIBJICHUM, IPY PELICHUM 3a1a4.

H3mepenue paccenBaHusl JaHHBIX. JlMCIEpCUs M CTAHIAPTHOE OTKIIOHCHHE
YHCIIOBBIX HAOOPOB. /lnarpamma pacceuBaHusl.

DJneMeHTapHble COObITUS  ciy4aiiHoro omnbita.  Ciy4aiiHbie  COOBITHS.
BepostHoctn  coObitmii.  OnbITBl ¢ PaBHOBO3MOKHBIMHM ~ 3JIEMEHTAPHBIMA
coObiTusiMu. CydaifHblii BEIOOP. CBSA3b MEXKAY MATIOBEPOSTHBIMU M MPAKTUYECCKH
JOCTOBEPHBIMH COOBITUSIMHU B PUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBoOiCTBA JAEPEBbEB. CIMHCTBEHHOCTh IYTH, CYLICCTBOBAHHE
BUCSAYEH BEPIIMHBI, CBA3b MEXKIY YMCIOM BEPIIMH M uucioMm pédep. [lpasuiio
yMHOKeHUs. Pelienne 3a1ad ¢ noMoupo rpados.

[TpotuBononoxkueie coObiThs. [umarpamma Oiinepa. OObeAWHECHHUE W
nepeceueHre  coObiTuil.  HecoBMmecTHhie  coObITHs.  DOpMyna  CIOKEHUS
BEPOATHOCTENW. YCIIOBHAs BepOATHOCTH. [IpaBuino ymHOXeHus. HeszaBucumbie
coObiTust. IlpencraBieHue >KCHEPUMEHTAa B BHJAE JAcpeBa. PelieHue 3agad Ha



HAXOXKJECHUE BEPOSITHOCTEH C TOMOIIBIO JIEPEBA CIAYYAHOTO JKCIECPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBnenrie gaHHBIX B BHAE TaOnul, Juarpamm, TpaduKoOB,
WHTEPIPETALUS JAHHBIX. UTEHHE W MOCTPOEHUE TabIUL, Iuarpamm, rpaguKoB Mo
pEABHBIM JaHHBIM.

[TepectanoBku u paxropuan. CodeTaHust U YUCIO COUYETaHUU. TPEeyroibHUK
[Tackans. Pemenune 3a1a4 ¢ MCMOIB30BAHUEM KOMOMHATOPHKH.

['eomerpuueckas BeposSTHOCTh. CiyvailHblii BBIOOpP TOUYKM W3 (QUrypel Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Hcnbitanue. Yenex u Heygada. Cepus MCHBITAaHWM 10 TEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymin. BepodaTHOCTH COOBITHH B CEPUM  UCIBITAHHMA
bepHymm.

CnyuaiiHasg BEnWYMHA WM PACHPEACIICHHE BEPOATHOCTEH. Maremaruyeckoe
okumanue u gucrepers. IIpumepsl  MareMarM4ecKoro  OXKUAAHUSA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYCHUS BEJIMYMHBL. MareMaTH4ecKoe OXXKUAAHUE U
JUACTIEPCHS CIIYYAWHOM BEIWYMHBI «YHUCIO YCIEXOB B CEPUM  HUCHBITAHWI
beprymmy.

[Tonstre o 3akoHe OoJbIIMX uucesl. M3MepeHue BEPOSITHOCTEH C MOMOIIBIO
qyacToT. Ponb 1 3HaUeHWE 3aKOHA OOJTbIINX YMCEN B IPUPOJE U OOIIECTBE.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHKA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHMS MPOrpaMMmbl y4eOHOro Kypca
«BepoATHOCTD M CTATUCTUKA» XAPAKTEPU3YIOTCS:

1) narpuoTH4eckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON
MATE€MAaTUKU, LUEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSM  POCCUHCKHX
MaTeMaTHKOB M POCCHMCKOW MaTEeMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTHX HAYKAX W MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIMOHWPOBAHMUS
PA3IAYHBIX CTPYKTYP, SIBJICHMIA, MPOLEAYP T'PAXKIAHCKOTO O0IIECTBa (HAPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHAIO 3THYECKUAX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHECHHUEM JOCTW)KCHUM HAYKH, OCO3HAHMEM BAaYXHOCTH
MOPATbHO-3THYECKUX MMPUHLMITOB B ACATENBHOCTH YUEHOT O,

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMATUYECKON HAINPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATBbHOM
JESATEIbHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPAM 00Pa30BaHUs U KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIUTAHHE:

CHOCOOHOCTBED K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHUYECKAX OOBEKTOB, 3aJa4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI'O O3HAHMS:

OpUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YETIOBEKA, IPUPOJIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKOH HAyKM Kak c(Qepbl YEIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIMBUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHUYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJECHUEM TMPOCTEHIIMMHM HABBIKAMH MCCIEN0BATENBCKON
NEATENBHOCTH,



6) ¢usunueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArOMOJYYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYECKUE 3HAHHWsS B HMHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOr0  o0Opa3a JKM3HU  (3J0POBOE  MHTAHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTHED HAaBBbIKA PE(PICKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYeCcKOe BOCTINTAHHE:

OpUEHTALMEH HA MPUMEHEHUE MATEMAaTUUYECKUX 3HAHWUN U PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPYXAroUIed Cpeapl, MJIaHUPOBAHHUS MOCTYNKOB M
OLICHKH WX BO3MOXHBIX TIOCJICACTBUH HJsl OKPYXKAIOWIEH CPEabl, OCO3HAHUEM
r100AIPHOTO XapaKTepa 3KOJOTMYECKUX MTPOOIEM U MyTEH X PEIIECHUS,

8) ajantanusi K U3MEHAIIMMCH YCJIOBHSAM COLHUAIBHONW W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YHUCIIE
YMEHHE YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMBITA APYTUX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMyUPOBATh WAEH, IOHATHUS, TUIOTE3BI 00 0OBEKTAX U SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUUMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUTAHUPOBATh CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYK) CHUTYALMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBHS, (OPMYJIMPOBATH M OLICHUBATH PHUCKH W
NOCTEACTBHS, POPMHUPOBATH OMBIT.

METANIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUSI

ba3osble jornyeckue aeiicrus:

e BBISBJIATh M XapaKTEPU30BATh CYLICCTBEHHBIE MPU3HAKM MATEMATHYECKUX
OOBEKTOB, MOHSATUH, OTHOWICHWH MEXAYy NOHATUAMHU, (HOPMYJIMPOBATH
ONpEACTICHUS]  TMOHSATHI, YCTAHABIMBAThL  CYLIECTBEHHBIA  NPHU3HAK
KJIacCU(UKAMK, OCHOBAHWSA sl OOOOIICHWS W CPABHECHHS, KPUTECPUH
NPOBOAMMOIO aHAJIN3A,

e BOCHpHUHMUMATH, (opMynmHpoBaTh M  OPEOOPA30OBBIBATH  CY>KACHUS:
YTBEPIUTENIbHBIE W OTPULATENIbHBIC, €IWHWYHBIC, YaCTHBIE W O0IIME,
YCIIOBHBIE,



BBISIBJISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3W U
OPOTUBOpEUMs B (PaKTax, MNAaHHBIX, HAOMIOJCHUSAX W YTBEP)KACHHSX,
npeiaraTe KPUTEPUU 7Sl BBISIBIICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUMIA,
JeNIaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX H
WHAYKTUBHBIX YMO3AKIFOYCHUNH, YMO3AKIIFOUEHUH M0 aHAJIOTHH,

pa3dupaTh N0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUMA (MPAMBIE U OT
OPOTUBHOIO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATh APTYMEHTALMIO, MPUBOJIUTH
OPUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI,
BbIOMpaTh Crnoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPHAHTOB pEUICHHS, BBIOMPATh HAMOONEE NOAXOMAUIMA C y4ETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBblie ncciien0BaTe/IbCKUeE AeiiCTBHUSA:

UCIOJIb30BaTh BOMPOCHl KaK HCCIIECAOBATENILCKHIA WHCTPYMEHT IMO3HAHWSA,
(opMynmupoBaTh BOMPOCH, (PUKCUPYIOLIME MPOTUBOPEUME, TPOOIEMY,
CaMOCTOSITENILHO ~ YCTAHABIIMBATh HWCKOMOE MW JIaHHOE, (POpPMHUpOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHCHHE,

OPOBOJAWTH MO CAMOCTOSATENBHO COCTABIICHHOMY IUIAHY HECIIOKHBIHA
AKCIIEPUMEHT, HEOOJBIIOE HUCCIEAOBAHUE MO YCTAHOBICHUIO OCOOEHHOCTEN
MaTeEMaTHYECKOT0 OOBEKTA, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA;
CaMOCTOATEBHO (POpMYJIUPOBATh O0OOIIEHUS W BBIBOJBI M0 PE3yJbTaTam
NPOBECAEHHOTO HAOMIOJACHMS, WMCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 000OIIECHNUH;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKKE BBIIBUTATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Pabora ¢ naopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOPMALMH, aHHBIX,
HEOOXOMMBIX JJIsl PELICHHMS 3a1a4H;

BbIOMpAaTh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh M HHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHHUS,

BbIOMpaTe (OpMy TPEACTaBICHHS WHPOPMAUMU W WILTIOCTPUPOBATH
pelIacMbple  3a7a4M  CXEMaMH, JAdarpaMMaMiu, WHOW TpaQukod W ux
KOMOHMHALIUSAMH,

OLICHMBATh HAAEKHOCTh HMH(POPMALMKA MO KPHUTEPUSAM, NPEUIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

BOCIIpHHHUMATL U (bOpMy.HI/IpOBaTB CYy’KACHUA B COOTBCTCTBUU C YCIIOBUAMHU
Hu OcjIaMHu O6H.I€HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAYKATL CBOIO TOYKY 3PCHUA



B YCTHBIX W MHUCbMEHHBIX TEKCTAaX, aBaTh MOSCHEHUS MO XOIy PELICHMUS
3a/1a4uM, KOMMEHTHPOBATh MOJYUYCHHBIH pe3ysbTar;

B X0J¢ 00CY>KIIEHUS 331aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAACMON TEMBI,
npoOJIeMbl, pelliaeMoii 3aauu, BbICKa3bIBaTh UJEH, HALEJICHHBIE HA MOUCK
pELICHUs, COMOCTABJATH CBOM CYXICHUS C CYXXACHUSIMU JPyTrux
YYaCTHUKOB JAMaJora, oOHApy>KMBaTh Pa3MuMe€ W CXOJCTBO MO3UILIMH, B
KOPPEKTHOH (opmMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OpEACTaBIATh  PE3yJbTaTbl  pPEUICHUs  3aJaud,  JKCIECPUMEHTA,
UCCIICIOBAHMSI, POEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (POPMAT BBICTYIIIEHUS
C YYETOM 3a]a4 NPE3CHTALMA U OCOOCHHOCTEH ay AMTOPHH,

NOHUMATh M UCMOJIb30BATh MPEUMYILECTBA KOMAHIHONW U MHIUBUAYyaIbHON
pabOThI MPU PELICHUH YUEOHBIX MATEMATUUECKUX 33/]1a4;

OPUHUMATH 1€JIb COBMECTHOM AEITENBHOCTH, TJIAHUPOBATH OPraHU3allUIo
COBMECTHOI paloThI, pacnpencisTh BUAbl paboOT, JOrOBApUBATHCH,
o0Cy>X/1aTh MpOLECC U pe3ynbTaT padoThl, 0000MATE MHEHHS HECKOIbKHUX
JIFOJICH;

y4acTBOBaTb B TIpynnoBeix ¢opmax padoTtel (0OCyxacHus, OOMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U JPYTHUE), BHIIOIHATH CBOIO YaCTh PAbOTHI
U KOOPIMHUPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJBbI,
OLIEHMBATh KAYECTBO CBOETO BKJAAa B OOUIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE AeiHCTBUS

Camoopranusanusi:

CaMOCTOSITENIBHO COCTABJAThH IUIAH, AJITOPUTM PEUICHMs 3aJa4d (WM €ro
YacTh), BBIOMPATh CMOCOO pPEHICHHs] C YYETOM HMMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBAThH
BapHAHTHI PELICHHUIA ¢ YYETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJ/Ib, SMOLUOHAJILHBII HHTEJJICKT:

BIIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS TIPOLIECCa U PE3yJIbTara
PELIECHHs] MAaTEMATUYECKON 3a1a4u;

NPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELLICHUH 3a1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HAlICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATH COOTBETCTBHE PE3YJIbTATA AEATEIBLHOCTH MOCTABICHHON L€ U
YCIIOBUSIM, OOBSCHATH NMPUYMHBI JAOCTH)KCHUS WM HEIOCTHKEHUS LIEIH,
HAXOAWTh OIIKMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonny oOydenus B 7 kjaacce oOyYaromuiics MOJYYUT CJICAYIOLIUE
NPEIMETHBIE PE3YIIbTATHI:

Unrare wHPOpPMALMIO, NPEACTABICHHYK B TaOnuUax, Ha auMarpammax,
OPEICTABNIATh JAaHHbIE B BUAC TAaONHI, CTPOUTH auarpaMmbl (CTOJOMKOBBIE
(cTo0YaThIC) U KPYTOBBIE) MO MACCUBAM 3HAYECHUH.

OnuceiBaTh W UHTEPOPETHPOBATH  pPEAbHBIC  YMCIIOBBIE  JIAHHBIE,
MPEACTABJICHHBIE B TAOJIAIIAX, HA IMarpaMmax, rpaukax.

Hcnonb30Bare [Uisl ONMUCAHUS JAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apu(METUUYECKOE, MEIMaHa, HauOOJbIIEE W HAUMECHBIIEE 3HAYCHUS,
pazmax.

HmeTre mpeacraBneHue O CIydailHOM WM3MEHYMBOCTM Ha MpPUMEpPax LEH,
(PU3NYECKUX BEIMYMH, AHTPOMOMETPUYECKUX JAHHBIX, HMETh MPEICTABICHHE O
CTATUCTUYECKON YCTONYNBOCTH.

K xonny oOydenus B 8 kjacce oOydyaromuiics MOJyYUT CIICTYIOUIUE
NPEIMETHBIE PE3YIIbTATHI:

W3Bnekare W npeoOpa3oBbIBaTh HMH(POPMALKIO, MPEACTABICHHYIO B BHUJC
TaONuIl, quarpaMmm, rpa)ukoB, MPEACTABIATh JaHHBIC B BUJE TaOJUIL, aUarpamm,
rpauKoB.

OnucelBaTh JAaHHBIE C MOMOINBI0 CTATUCTHYECKUX MOKA3ATENCH: CPEOHMX
3HAUEHUI 1 Mep pacceruBaHus (pa3Max, TMCHEPCUs U CTAHIAPTHOE OTKIIOHCHHE).

HaxoauTe 4acTOTHl YMCIIOBBIX 3HAYEHUI M YaCTOTHI COOBITUH, B TOM YHCIIE
M0 pe3yjbTaTaM U3MEPECHUN U HAOJIOICHU.

HaxoauTe BEpOATHOCTH ClTy4aHBIX COOBITHI B OMNBITaX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITMI, B TOM 4YHMCIE B OINbITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSMH.

Hcnonb3oBare rpaguyueckue MOJCIW. JEPEBO CIAYYAHHOTO 3KCIEPUMEHTA,
JMarpamMbl OUepa, YuCciaoBas npsamasi.

OnepupoBarh MOHATUSMU. MHOXECTBO, IMOJMHOKECTBO,  BBIMOJIHATH
Olepalvi HaJ MHOXKECTBAMH: OOBECOIUHEHHME, TMEPECCUEHHUE, JOIMOJIHCHUE,
NEPEUUCIISTH AIEMEHTBI MHOKECTB, TPUMEHSTH CBOHCTBA MHOYKECTB.

Hcnonb3oBarek rpauueckoe MPEACTABICHUE MHOXKECTB W CBS3CH MEXITY
HUMH JIJIsl OMTMCAHUS MPOLIECCCOB U SIBJICHUM, B TOM YHCJIE MPU PEUICHUH 33134 W3
JPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K xonny oOydenus B 9 kjacce oOyyaromuiics MOJYYUT CJICTYIOUIUE
NPEIMETHBIE PE3YIIbTATHI:

M3Bnekarb W mpeoOpa3oBbiBaTh  HMH(POPMALMIO, MPEACTABICHHYIO B
pa3IMYHbIX WCTOYHMKAX B BHJE TAOUIL, auMarpaMm, rpaukoB, MPEACTaBISATh
JAHHBIC B BUJC TAOJMII, TUarpaMm, rpa)ukos.
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Pemare 3agaum OpraHM30BaHHBIM NEPEOOPOM BAPHAHTOB, a4 TAKXKE C
WCIOJb30BAHUEM KOMOWHATOPHBIX MPABHJ U METOOB.

Hcnonp3oBark OMMUCATENBHBIE XAPAKTEPUCTUKHA JJIsI MAacCCUBOB YMCIIOBBIX
JTAHHBIX, B TOM YUCJIE CPEIHNAE 3HAYCHUS U MEPBI PACCEHBAHUSL.

HaxoauTe 4acToThl 3HAYEHUI U 4aCTOTHl COOBITHS, B TOM YMCIIE MOJIb3YSCh
pe3yabTaTaMH MPOBEAEHHBIX U3MEPEHUA N HAOTIOACHUIA.

HaxoauTe BEpOSITHOCTH Cily4aiHBIX COOBITHH B M3YYECHHBIX OIBITaX, B TOM
YHUCJIE B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMUA COOBITUSIMH, B CEPHSX
WCIIBITAHWN 10 IEPBOIO YCIIEXA, B CEPUAX UCIBITAHUIN bepHYIUIH.

HWmere mnpencraBneHue O CIy4yailHOH BEIWYMHE W O PaCHpPENETICHUH
BEPOSITHOCTEN.

Hmere mpeacTraBneHue O 3aKkOHE OOJNBIIMX YHACET KAaK O MPOSIBICHHUU
3aKOHOMEPHOCTH B CITy4YaHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIbIIUX YKCEN B
OPUPOJIE U OOIIECTBE.
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