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[Iporpamma cocrtaBiieHa B COOTBETCTBUM C TpeOOBaHUAMH (enepanbHOro
rOCyapCTBEHHOTO  00pa30oBaTENbHOTO  CTaHAApTa  BBICIIETO  OOpa3oBaHusA  —
Maructparypa no HampasiieHuto moaroroBku 20.04.01 Texnocdepnas 6e301acHOCTD,
YTBEPXKACHHOTO IPUKa30M MUHUCTEPCTBA HayKU U BBICIIET0 oOpa3oBanus Poccuiickoit
Oeneparun ot 25 mas 2020 r. Ne 678 (mamee — DPI'OC BO) u ocHOBHOU
npodeccuoHanbHOM 00pa30BaTeNbHOM MPOrpaMMbl IO HAMPABIECHUIO TMOATOTOBKHU
20.04.01 Texnocdepnas 6e3omacHocTb, mpoduis «IloxxapHas 6€30MacHOCTHY.

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapsl TOCyIapCTBEHHOTO HaA30pa U
skcnepTu3bl noxapos (B coctaBe YHK «I'ocyaapcTBeHHbINH HAA30p»).

IIpoTtoxkon Ne_ ot «__ » 2023 r.

[TIporpamma ogo6peHa Ha YueHoM coBeTe MBaHOBCKOW MOKapHO-CIIacaTeIbHOM
akanemuu ['TIC MYC Poccum u pekomMeHJ0BaHa B KadecTBE pabodeil mporpaMmbl
JVCLUTUIHBI

ITporokoi Ne OT « » 2023 r.

[Iporpammy paspaborai:

Crapmmii npenogaBaTenb Kadeapbl

roCyJJapCTBEHHOTO HaJ30pa U DKCIEPTU3bI I0KAPOB

(B coctaBe YHK «I'ocynmapcTBeHHBII HAI30D»)

MOJITMOJIKOBHUK BHYTPEHHEN CITY>KOBI C.C. Jlanmun

DKCHEepTHI:

Hauvanpuux HYKC I'Y MUC Poccun

no MBanoBcko# o0nactu

MOJIKOBHUK BHYTPEHHEN CITYKObI C.A. lllep6akoB

JlotieHT Kadeapsl €CTECTBEHHOHAYYHBIX TACIATUIAH
MOJTIOJIKOBHUK BHYTPEHHEH CITY>KOBbI
KaHIUJAT TEXHUYECKUX HAyK E.A. IlIBapeB



COJIEPKAHME

HCHI/I OCBOCHUSA OUCHHMIIIIHMHBI. ... .ottt ittt ieeeennnnnnnnes

[lepedyeHb ITUIAHUPYEMBIX PE3YJIBTATOB OOYYEHHUS [0 JUCIMILIMHE
U KPUTCPHH OICHKHM YPOBHS  BBIPQXXCHHOCTH  KOMIICTCHIIUH,
COOTHECEHHBIX  C  IUIAHUPYEMBIMH  pe3yJbTaTaMH  OCBOCHHS
00Pa30BATEITEHOMN TIPOTPAMMDBL. . ... eveneseneeeenteenneenneeanneeneennesareeeennnn

MecTo TMCHMIUIMHBI B CTPYKTYpE 00pa30BaTEIbHOU MPOTPAMMEI. . .........

O0beM, CTPYKTYpa U CONECPHKAHUE TUCIIUIUIAHDL. . ... eneeenneeeneeennenannne
Meroauueckue — ykazaHus g OOy4arolUMXcsi 1O  OCBOCHHIO
D107 (0017000117 51 SO

OOPa30BATEIBHBIE TEXHOMOTH . ... e uteneenteententeeneenneeneeneennenneueneenens

@doHa  OIEHOYHBIX CPEACTB JUIS IPOMEXKYTOYHOW  arTecTaruu
10 UTOTaM OCBOCHUS JIUCIIATIIIIHDL. . . ..ottt ettt e e et eeeneaeeeeennns

YueOHo-MeToAMYECKOe  OOeCleueHUue JUCHMIUIMHBI W TEePEUCHb
pecypcoB MHGOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON CETH «UHTEPHETY,
HEOOXOAUMBIX JJISI OCBOCHUS JUCIIUIIIHDBL. .o vvveeeeeeeeeeeeeeeaeennnnnss

MarepuanbHO-TEXHUYECKOE  OOECHeUYeHHe JIMCUUIUIMHBI,  BKJIIOYas
NepeuYeHb  MPOrpaMMHOI0  oOecneyeHuss W UHGOPMAIMOHHBIX
CIIPABOUHBIX CHCTEM. ... uueennteneeenttenae et etteeneeenaeeaeanteeneeeaennns

18
21

23

25



4

1. HEJIM OCBOEHMS JUCHUITVINHBI

[enstMmu  OCBOCHMSI TUCHUIUTMHBI «MeToasl 00pabOTKH AKCIIEPUMEHTATBHBIX
JAHHBIX)» SBIISIOTCS:

- (QopmMupoBanme 3HaHWA B  O0JACTHM  CTAaTHCTHYECKOW  0OpabOTKH
AKCIIEPUMEHTATLHBIX JaHHBIX;

- (GopMHpOBaHHE HABBIKOB CTATHCTHUYECKOW OOpPabOTKH HKCIEPUMEHTATbHBIX
JAHHBIX C UCIOJIb30BAaHUEM CHEIMATM3UPOBAHHOTO MTPOrPAMMHOTO O0ECIICUEHUS;

- (hopMupoBaHNE TOTOBHOCTH K CAMOPA3BUTHIO M CAaMOOOPa30BaHHUIO.

O0bekTamMu  TPOGECCUOHANBHONW  JIEITETLHOCTH  BBIITYCKHUKOB, OCBOMBIIIHX
TUCIUIUIMHY ~ «MeToapl  00pabOTKH  AKCIEPUMEHTAIbHBIX JAaHHBIX», SBISTFOTCS:
OpraHM3aIs M OCYIIECTBICHHE (PYHKIIMOHUPOBAHUS COBOKYITHOCTH CHUJ M CPEACTB
MO’KapHOW OXpaHbl, CUCTEMBI MEp IMPaBOBOrO, OPTraHU3AIMOHHOTO, SKOHOMHYECKOTO,
COIIMATILHOTO W HAYYHO-TEXHHYECKOTO XapaKTepa, HaIpaBJICHHBIX Ha obOecreueHue
MOKapHOW OE€30MacHOCTH, BKIOYAas NPOQUIAKTUKY TIOKApOB, HUX TYIICHHE W
POBEJICHNE aBapUHO-CIIACATENBHBIX PaboT.

Tunbl 3amau  nmpodeccuOHANbHON AEATENBbHOCTH, K KOTOPBIM TOTOBSTCS
oOyuJaromiuecsi, OCBOMBIINE TUCHUILUIUHY «MeToapl 00paboTKU SKCIEPUMEHTAIbHBIX
TAHHBIX»:

- HAYYHO-UCCIIEI0BATEIbCKHUN.

OOyuarommuiics, OCBOMBIIIHIA JUCUUIUIUHY «Metozpl 00paboTKN
OKCIIEPUMEHTANLHBIX JaHHBIX», B COOTBETCTBHHM C THUIaMH MPOQPECCHOHATBHON
JESITEIbHOCTH, Ha KOTOPBIM OpUEHTUPOBAaHA JUCLUHUIUIMHA, TOTOB PEIaTh CIEAYIOIINE
3a/1a4¥ MPoPeCcCCHOHATBHON NeATeIHbHOCTH:

— MJAHUPOBAaHWUE  OTAllOB  HAyYHBIX  HCCIEJOBaHMA ¢  OOOCHOBaHHEM
aKTyaJTbHOCTH BHIOPAHHOTO HANPaBJICHHSI, aHAIM30M MMaTeHTHOW MHpOpMaIuu, cOOpOM
U CHCTeMaTH3alueld HaydyHOW HHQOpMAIMH IO TeMe HAyYHO-HCCIIEA0BATEIbCKOM
paboThI, BLIOOPOM METOJIOB ¥ METOIMK MCCIICIOBAHNUS,

— CaMOCTOATEJIbHOE BBIMOJIHEHHE HAY4YHBIX HCCIEAOBaHUN B  00JIacTH
0e30macHOCTH, TJIAHUPOBAHUE DKCIEPUMEHTOB, 00paboTKa, aHAIM3 W 0000IIeHne UX
pe3yabTaTOB, MAaTEMATHUYECKOE U MAIIMHHOE MOJAEIUPOBAHNE, TOCTPOSHUE MPOTHO30B;

— OIIEHKa JIOCTOBEPHOCTH TMOJyUYEHHBIX PE3yIbTaTOB MCCIIEIOBAHUS, Pa3paboTKa
pEeKOMEHJAaMid MO  MPAKTUYECKOMY  TNPUMEHEHHUIO  PEe3yJbTaTOB  HAay4YHOTO
UCCJICIOBAHHSI,

MOJTOTOBKA HAyYHBIX MyOJMKAIMi TO pe3ylbTaTaM BBIMOJIHCHHONW HayYHOU
paboTHI.



2. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JANCHUIIJIMHE U KPUTEPUU OLNEHKU YPOBHS BBIPA’)KEHHOCTHU
KOMIIETEHIIMA, COOTHECEHHBIX C IIJIAHUPYEMBIMHU
PE3YJIBTATAMHA OCBOEHHUS OBPA3OBATEJBHOM ITPOI'PAMMBI

B pesynbTaTe ocBOCHHS AMCIUILUIUHBI «MeTo 16l 00pab0TKH SKCTIEPUMEHTATBHBIX
JAHHBIX» y OOYYarOMIMXCS JODKHBI OBITh CHOPMHPOBAHBI AJIEMEHTHI CIIEAYIOIINX
komneTeHud B coorBeTcTBUU ¢ OI'OC BO mo wnampanenuto noarotoBku 20.04.01
Texnochepras 6€30MacHOCT U KBATM(DUKAITMOHHBIMEA TPEOOBAHUSIMH K CIICIIMATIEHOMN
npoeCCHOHATLHON  TOATOTOBKE  BBITYCKHUKOB 00pa30BaTENbHBIX  OpTaHHU3AIuN
Beiciiero  oOpazoBanus MUC Poccum  mokapHO-TEXHMYECKOTO  MPOQMIST  TI0
HanpasieHuto noarotoku 20.04.01:

a) yausepcaiabHble komneTeHInu (YK) v uHIUKaTOphl UX JOCTUKEHUS:

HaumenoBanue kareropuu | Kox ) | HanMeHnosanue | Koxg ) | HauMEHOBaHHe
(rpynmsbi) YHHBEPCAJIBbHBIX | YHUBEPCAJIbHONH KOMIIETEHUMH | HHAUKATOPA JOCTHKEHHA
KOMIIeTeHIM i YHUBEPCAJIbHOM KOMIIETEHIIUH

6) obmenpodeccnonansubie kKoMmmereHnuu (OIIK) w  wHAMKAaTOphl  HMX
JOCTYKCHHUS:

Kox w  HaumeHoBaHMe  yHUBepcajbHO#i | Kog ®W  HamMeHOBaHMe  HWHAMKATOpPA
KOMIIeTeHIIUH JAOCTHKEHHUS] YHUBEPCAJIbHOI KOMIIETEHIIUH

OIIK-3 — Cmocoben mpencrasnsath uroru | OIIK-3.1. Opranusyer u miaHupyeT Hay4dHbIE
NpoeCCHOHAIBHONW ~ JIEATETLHOCTH B OOJACTH | MCCIICIOBAHMUS;
TexHOC(epHOH Oe3omacHOCTH B BHUAe o0T4eToB, | OIIK-3.2. AHanu3upyeT pe3yiabTaThl HayYHBIX
pedeparoB, craTei, 3asgBOK Ha BbIady IATEHTOB, | UCCIEIOBAHUM;

0(OPMIICHHBIX B COOTBETCTBUU c | OIIK-3.3. [Ipumenser 3HAHUS B
MIPEABSIBISIEMBIMH TPEOOBAHUSIMH npodecCHOHAIBHON 001acTH TTpu 0pOpMIICHUN
HAyYHO-TEXHUYECKOH JIOKYMEHTAIU! u

pE3yNbTaTOB HAy4YHBIX HCCIIEIOBaHUI, B TOM
YHCJIe HA UHOCTPAHHOM SI3bIKE.

B) npodeccuonanbible KomneTeHuuu (I1K) n uHIuKaTophl NX JOCTHKEHHUS:

Tun Kox m HammeHoBanue yHuBepcaabHoii | Kox " HAaHMEHOBaHHeE
npo¢ecCHOHATBHOM | KOMIETEeHIIUN HHINKATOPA JOCTHKEHHS
JesATEeJIbHOCTH YHHMBepCaJbHOI
KOMTIIeTeHIINH
Hayuno- [IK-22 -  Cnocoben  paspabateiBath | [IK-22.1. [Ipumenser meroas
HCCIIEOBATENIbCKUN | MATEMAaTHYEeCKUE MOJIEM MPOIECCOB U | MAaTEMaTHYECKOTO
THII SBJICHWM,  ONpENesATh  JIONYIICHWS  H | MOJCTUPOBAHUS SBICHUH U
TpaHULIbL IIPUMEHUMOCTH MOJENH, | IIPOLECCOB;
MaTeMaTHYCCKH omuceBath | [1K-22.2. OmnuceiBaeT c
E)KCHepI/IMeHTaJII:HBIe JAaHHBIC U OHpC,Z[G.HHTB IIOMOIIIBIO MAaTEMaTHUYCCKUX
uX  (UBMYECKYI0  CYIIHOCTb,  JIeJaTh | XapaKTEPUCTHUK
KAa4C€CTBCHHBIC BBIBOJAbI N3 KOJIMYCCTBCHHBIX BKCHepI/IMeHTa.HBHBIC JAHHBIC.
JaHHBIX

[lepeueHr TMIAaHUPYEMBIX PE3yIbTATOB OOYYEHHS MO IUCHUIUIMHE U KPUTEPUHU
OLICHKHM YPOBHS BBIP&KEHHOCTH KOMIIETEHIMI MPEICTABIECHBI B KAPTE KOMIIETEHIIUN 110
JTVCLUATUINHE «Metonbl 00paboTKu DKCIEPUMEHTAIIBHBIX JAHHBIX.




Kapra komnereHuuii no nucuumiinge «MeToabl 00padoTKH IKCIEPUMEHTATBHBIX TAHHBIX)

KOL[ 1 HAMMCHOBAHUC
HHAUKATOpa JOCTHIKCHUSA
KOMIICTCHII WA

[Tnanupyemsbie pe3yabTaThl 00yUeHUs

JeckpunTops! (ypOBEHb BBIPaXKEHHOCTH KOMIIETECHIIMH)

OTJIMYHO

XOpOLIO

YAOBJICTBOPUTCIILHO

HCYIOBJICTBOPUTCIILHO

Bun
arTecTannu

O11eHOYHEbIE
cpencTaa

OIIK-3 — Crioco0eH npencTaBisiTh UTOI'M NPO(ECCHOHABLHOM e TeIbHO

O(bOpMJ'IGHHLIX B COOTBCTCTBUHU

C NPCABABIIACMbIMU Tp€60BaHI/I${MI/I

CTH B 0071aCTH TeXHOC(EPHO 0E30IIACHOCTH B BHJIC

OTYCTOB, peq)epaTOB, CTaTeﬁ, 3asBOK Ha BblJady MAaTCHTOB,

OIIK-3.1. Opranuszyer u
IUIAaHUPYET Hay4HbIC
nCCIe0OBaHMs

3HaTh MNPUHOUIBL oOpraHu3ammu U | [nmybokue 3Hanus o | OOmme 3Hanms o | OOiee dparMeHTapHbIe
IUTAHUPOBAHMS TPOBEIACHUS HAYYHBIX | MPHHIUIIAX MPUHIUIAX npeAcTaBicHUe 0 | 3HaHUS O MPUHIMIAX
HCCIIeJOBaHMM opraHu3zaluu U | OpraHuzauuu U | IpUHIHAIAX OpraHu3aIuH i
TJIAaHUPOBAHUS TJIAaHUPOBAHUS OopraHu3aIuu " | TJTaHUPOBAHUS
HAyYIHBIX HAyYIHBIX TIAaHUPOBAHUS Hay4YHBIX
HUCCIEeI0OBaHUI HUCCIEIOBaHUI Hay4HBIX HUCCIIEIOBAHUN
HUCCIIeIOBaHMI
YMeTh IIaHupOBAaTh MPOBECHUE Vmenue YMeHnue npu YMeHnue npu ®parMeHTapHO
Hay4YHBIX UCCIICOBAHUI CaMOCTOSTEILHO KOHCYJIbTALlMOHHON KOHCYJIbTAllMOHHOMN OCBOCHHOE YMEHHE
MJIaHUPOBATh TOAJIEPIKKE TO/IJIEPIKKE IJIAaHUPOBATh
MIPOBEICHNE HAYIHBIX MJIAaHUPOBATH IJIAaHUPOBATh MIPOBEJICHUE HAYTHBIX
HCCIIeIOBAaHUM MIPOBEACHNE HAYYHBIX | MPOBEACHUE HCCIICIOBaHUMI
HCCIEI0BAaHUM. Hay4HBIX
Homyckaer HCCIEI0BAaHUM.
HE3HAYUTCIIbHBIC [Ipu yxa3anun Ha
OIIMOKH, CITOCOOEH UX | HAJW4YHE OIINOOK HE
CaMOCTOSITEIHHO CITOCOOCH UX
BBISIBUTH U UCTIPaBUTh | CAMOCTOSITEILHO
BBISIBUTE U
HCTIPABUTH
Biiagets HaBbIKaMU OpraHU3ally U VcToitunBEIe HABBIKH OO0111e HABLIKK IlepBoHauanbHbIE dparmeHTapHbIe
[IPOBEJICHUS] HAYYHBIX HCCIEOBAaHUNA | CaMOCTOATEIbHON CaMOCTOSITCIILHOM HaBBIKU HABBIKH OpPTaHU3AIIH
OpraHu3aluu u OpraHu3aluu u OpraHu3aluu u Y IPOBEICHHUS
TIPOBEACHUS HAYIHBIX MIPOBEACHUS HAYYHBIX | MPOBEACHUS Hay4YHBIX
HUCCIETOBaHNI HUCCIETOBaHNI Hay4HBIX HUCCIIEIOBAHUN

HCCIIeTOBaHUH

A3

KO,
VYO,
KT




KO[[ 1 HAMMCHOBAHUC

[Tnanupyemsbie pe3yabTaThl 00yYEeHUs

JeckpunTops! (ypOBEHb BBIPaXKEHHOCTH KOMIIETCHIIMH)

E| 2
HUHAMKATOpa JOCTIKEHUS OTIMYHO XOPOIIO YIOBJIETBOPUTENBHO | HEYAOBIETBOPUTEIHHO =| 28
KOMIICTCHIUH I8! 25
Q q
M 3 5 o
8,
E| Z o
| O
OIIK-3.2. AmnamusupyeT | 3HaThb METOJbI aHAIN3A PE3YJILTATOB I'myGokue 3nanus o OO1mue 3HaHus 0 Oo0miee ®parMeHTapHbIE A3 | KO,
pe3yabTaThl HAy4YHBIX | HAYYHBIX HUCCIEIOBAHUN MeTOJax aHaau3a MeTOJax aHaau3a MIpeICTaBICHUE O 3HaHUs 0 METOJaxX Yo,
HCCIIEJOBaHMI pE3yNIbTaTOB HAYYHBIX pEe3yJIbTaTOB HAYYHBIX | METOJAX aHAIU3a aHaJM3a Pe3yabTaTOB KT

HCCIEeI0BaHUI HCCIIEeI0BaHUI pE3yJIbTaTOB Hay4YHBIX
Hay4HBIX HUCCIIEIOBAHUAN
HCCIIEeI0BaHUI
YMeTh NPUMEHSTh CTATUCTUYECKUE Ymenue YmMenue npu Ymenue npu ®parmeHTapHO
METObI 00pabOTKH CaMOCTOSATEIBHO KOHCYJIbTAI[HOHHOH KOHCYJIBTAIIHOHHOW | OCBOGHHOE yMEHHE
9KCTIEPUMEHTAIBHBIX JTaHHBIX TIPUMEHSATH TIOJIEPXKKE TIOJIEPXKKE MIPUMEHSTH
CTaTUCTUUYECKUE MIPUMEHSATh MIPUMEHSATh CTaTUCTUYECKHE
MeTO/1bl 00paboTKN CTaTUCTUUYECKUE CTaTUCTUUYECKUE MeTo1bl 00paboTKH
SKCHEPUMEHTANBHBIX MeTO/1bl 00paboTKN METO/1bI 00paboTKN 9KCHEPUMEHTAIBHBIX
JIaHHBIX SKCHEPUMEHTANBHBIX | SKCHEPUMEHTANbHBIX | JaHHBIX
JIAHHBIX. JaHHBIX.
Homnyckaer IIpu yka3anuu Ha
HE3HAYUTEIIbHBIC HaJIM4Ue OLINOOK He
OIINOKH, CITOCOOEH UX | CITOCOOEH UX
CaMOCTOSATEIBHO CaMOCTOSATEIBHO
BBISIBUTH U HCIIPAaBUTh | BBISIBUTH U
HCIIPABUTH
Brnanerp HaBbIKaMU CTATUCTUYECKOM YcroitunBbie HaBbIKU OO01mye HaBBIKU IlepBonauanbHbIe ®parmeHTapHbIe
00pabOTKM 3KCIIEPUMEHTAIBHBIX CTaTUCTUYECKOU CTaTUCTUUYECKOU HaBBIKU HaBBIKH
JTaHHBIX 00paboTkn 00paboTku CTaTUCTUUYECKON CTaTUCTHUYECKOU
SKCHEPUMEHTANBHBIX 9KCIIEPUMEHTANIBHBIX | 00paboTKH 00paboTKH
JTaHHBIX JIaHHBIX SKCHEPUMEHTANBHBIX | SKCHEPUMEHTAIbHBIX
JTaHHBIX JTAaHHBIX




KO[[ 1 HAMMCHOBAHUC

[Tnanupyemsbie pe3yabTaThl 00yYEeHUs

JeckpunTops! (ypOBEHb BBIPaXKEHHOCTH KOMIIETCHIIMH)

WHJIIKATOpa JOCTHKEHUS OTJINYHO XOpOLIOo YIOBJIETBOPHUTEIBLHO | HEYJIOBJIETBOPUTEILHO E é 3
KOMIICTCHIUH g2 8 é
51 &8°
OIIK-3.3. Ilpumenser 3HaTh OCHOBHBIE TPEOOBAHUS K I'nmy6okue 3nanus 06 OO1mue 3Hanus 00 Oo0miee ®parMeHTapHbIE A3 | KO,
3HaHMS B MPOPECCHOHATBHON | 0OPMIICHHIO HAYYHO-TEXHHUYECKOH OCHOBHBIX TPEOOBaHHAX | OCHOBHBIX npezcTaBieHue 00 3HaHMS 00 OCHOBHBIX YO,
obmacTu mpu 0HOpMIICHUN JIOKYMEHTAIIUH U PE3yIbTaTOB K 0(hOpMIICHUTO TpeOOBaHUAX K OCHOBHBIX TpeOOBaHUAX K KT
HAyIHO-TEXHUIECKON HAyYIHBIX UCCIICTOBAHHUNA HAy4YHO-TEXHHYECKON o opMIICHHIO TpeOOBaHUIX K 0pOPMIICHHIO HAYIHO-
JIOKYMEHTAIUH U JOKYMEHTAINH U HAyYHO-TEXHHYECKOH | OQOPMIICHHIO TEXHUIECKOI
pe3yIBTATOB HAYIHBIX pe3yIbTaTOB HAYYHBIX JOKYMEHTAINH U Hay9IHO- JIOKYMEHTAIUH U
HCCIICIOBAaHHM, B TOM YHUCIIE HCCIIeIOBAHMH pe3yIbTaTOB HAYYHBIX | TEXHUYECKOM pe3yIBTaTOB HAYIHBIX
Ha MHOCTPAHHOM SI3BIKE HCCIIeIOBAHMHA JOKYMEHTAINH U HCCIICTOBaHUN
pe3ysbTaToB
HAYYHBIX
HCCIIeJOBAaHUH
YMeTh 0popMIIATh HAy4HO- Ymenue YMmenue npu YMmenue npu ®parMeHTapHO
TEXHUYECKYIO JOKYMEHTAIHIO U CaMOCTOSITEIILHO KOHCYJIbTAIIHOHHOM KOHCYJIbTAIIHIOHHOW | OCBOGHHOE yMEHHE
Ppe3yNbTaThl HAYYHBIX HCCIICAOBAHUM odopmIIsATh HAY4HO- TIOJICPKKE TIOJICPKKE 0oOpMIIATH HAy4IHO-
TEXHUIECKYIO 0pOpPMIISITh HAYIHO- 0QOPMIIATh HAYIHO- | TEXHHYECKYIO
JOKYMEHTAIHIO 1 TEXHUYECKYIO TEXHUYECKYIO JTIOKYMEHTAIUIO 1
Pe3yIbTaTHl HAYIHBIX JOKYMEHTAIHIO 1 JOKYMEHTAIHIO 1 pe3yIbTaThl HAYYHBIX
HCCIIeJOBAHHH pe3yIbTaThl HAYYHBIX | PE3YIBTATHI HCCIIeTOBaHUN
HCCIEI0BAaHUM. Hay4HBIX
Homyckaet HCCIEI0BAaHUM.
HEe3HAYHUTEIIbHBIE [Ipu yka3anum Ha
OIMOKH, CIIOCOOCH UX | HAJIMYHE OIIHMOOK HE
CaMOCTOSITEIILHO crioco0eH nux
BBISIBUTH U HCHIPABUTh | CAMOCTOSITEIILHO
BEISIBUTH U
HCIIPABUTH
Bnaners HaBbIkaMu 0 OpMIICHUS YcroiunBbEIe HABBIKA OO1mue HaBBIKK [lepBoHauansHbIC ®parmeHTapHble
HAayIHO-TEXHUYIECKOH TOKyMEHTaIuu | o(OpMIICHHUS HAyIHO- oopMIICHHS HAY9HO- | HAaBBIKKA O(DOPMIICHHUS | HaBBIKH O(OpMIICHHUS
U PE3yJIbTAaTOB HAYUHBIX TEXHUYECKOU TEXHUYECKOU Hay4HO- Hay4YHO-TEXHUYECKOU
HCCIIeTOBaHUN JOKYMEHTAINH U JOKYMEHTAINH U TEXHUYECKOI JIOKYMEHTAIUH U
pe3yIbTaTOB HAYYHBIX Pe3yIbTaTOB HAYYHBIX | JOKYMEHTAIH U pe3yIBTaTOB HAYIHBIX
HUCCIETOBaHUI HUCCIEeTOBaHNI pE3yJIbTaTOB HCCIIEIOBAHUN
HAYYHBIX
HCCIIeJOBAaHUH

[IK-22 — Crocoben pa3pa6aTLIBaTL MaTeMaTU4€CKUC MOJCIH MPOLECCOB U ﬂBHeHI/Iﬁ, OIMPCACIIATL JOMYIICHU U I'paHUIbl IPUMCHUMOCTHU MOACIN, MAaTCMATUYCCKHN OIMMUCHIBATH
OKCIICPUMCHTAJIbHBIC TaHHBIC U ONIPECACIIATh UX (1)I/ISI/I‘I€CKyIO CYIIHOCTbD, ACJIaTh KAYCCTBCHHLIC BHIBOJbBI N3 KOJIMYCCTBCHHBIX JaHHBIX




KO[[ 1 HAMMCHOBAHUC

[Tnanupyemsbie pe3yabTaThl 00yYEeHUs

JeckpunTops! (ypOBEHb BBIPaXKEHHOCTH KOMIIETCHIIMH)

WHJIIKATOpa JOCTHKEHUS OTJINYHO XOPOIIO YIOBJIETBOPUTENBHO | HEYAOBIETBOPUTEIHHO E é s
KOMIICTCHIUH g2 8 é
M 3| B o
E| 2 &
s | O
ITK-22.1. IIpumensier MeToAbl | 3HATH NPUHLUIBI UCIIOIb30BaHUS I'nmyGokue 3HaHus o OO1mue 3HaHus 0 Oo0miee ®parMeHTapHbIE A3 | KO,
MaTEMaTUYECKOro METOJIOB MaTeMaTHYECKOr0 MIPUHIUIAX MIPUHIUIAX MIpeICTaBICHUE O 3HaHUs O MPUHLKIAX Yo,
MOJEIMPOBAHMS SBICHUH U | MOJCIMPOBAHUS SIBICHUI 1 HCTIONIb30BAHUS HCTIONIb30BAHUS MIPUHINIAX HCTIONIb30BaHMSA KT
MPOLIECCOB MIPOLIECCOB METOZIOB METOJZIOB HCTIONIb30BAHUS METOZIOB
MaTEMaTH4eCcKOTro MaTEMaTH4eCcKOTro METOJZIOB MaTeMaTHIeCKOTro
MOJIEITUPOBAHUS MOJIEITUPOBAHUS MaTEMaTH4eCcKOTro MOJEIMPOBAHUS
SIBJICHUH ¥ TIPOLIECCOB SIBJICHUH ¥ TIPOLIECCOB | MOJIEIMPOBAHUS SIBJICHUH ¥ TIPOLIECCOB
SIBIICHUH 1
MIPOLIECCOB
YMeTh NpUMEHATh METOIbI Ymenue YMmenue npu Ymenue npu ®parMeHTapHO
MaTEMaTUYECKOTO MOJIEIUPOBAHUS CaMOCTOSITENILHO KOHCYJbTal[HOHHOM KOHCYJBTaIllHOHHON | OCBOEHHOE YMEHHE
SIBICHUH U TIPOLIECCOB MIPUMEHSATh METO/bI MOJICPIKKE MOJIICPIKKE IIPUMEHSTh METObI
MaTEeMaTH4ecKoro MIPUMEHSATh METO/bI MIPUMEHATh METO/bI MaTEMaTUYECKOrO
MOJIEIUPOBAHUS MaTeMaTU4ECKOTo MaTeMaTU4ECKOTO MOJIEIUPOBAHUS
SBJICHUH 1 MIPOILIECCOB MOJIEITUPOBAHUS MOJIEITHPOBAHUS SIBICHUH U TIPOIIECCOB
SIBIICHUH 1 SIBIICHUHN 1
TIPOIIECCOB. TIPOIIECCOB.
Homyckaet IIpu yka3anuu Ha
HE3HAYUTEIIbHBIC HaJIM4Ue OLINOOK He
OIIMOKH, CITOCOOEH UX | CITOCOOEH UX
CaMOCTOSITENIbHO CaMOCTOSITENIbHO
BBISIBUTD U HCIIPABHUThH | BBISIBUTH H
HCIIPaBUTh
Bnaners HaBBIKaMM MaTeMaTHYECKOTO | Y CTOMYMBBIC HABBIKH OO1mue HaBBIKK [lepBoHauansHbIC ®parmeHTapHble
MOJIEIMPOBAHUS SIBICHUN U MaTEeMaTH4ecKOro MaTEeMaTH4ecKOro HaBBIKU HaBBIKH
IIPOLIECCOB MOJENUPOBAHUS MOJEIUPOBAHUS MaTeMaTU4ECKOTO MaTEMaTUYECKOrO
SBIICHUI ¥ IIPOLIECCOB SIBIICHUH U IIPOLIECCOB | MOAEIUPOBAHUS MOJIEINPOBAHUS
SIBJICHUH U SIBJICHUH U TIPOLIECCOB
MIPOILIECCOB
[IK-22.2.  OmnwmceiBaeT ¢ | 3HATh OCHOBHBIC MAaTEMATHIECKHE I'myGoxwue 3HaHIsS 00 OO6mpe 3HaHus 00 Ob6mee ®dparmeHTapHbIC I3 | KO,
MOMOIIBI0  MaTEMAaTHYECKUX | XapaKTEPUCTHUKU SKCIHEPHUMEHTANbHBIX | OCHOBHBIX OCHOBHBIX MIpecTaBICHNE 00 3HaHMS 00 OCHOBHBIX YO,
XapaKTEePUCTUK JTAHHBIX MaTeMaTHYeCKUX MaTeMaTHYeCKUX OCHOBHBIX MaTeMaTHIECKUX KT
9KCTIEPUMEHTAIbHBIE TaHHbIC XapaKTepUCTHKAX XapaKTePUCTHUKAX MaTeMaTHYeCKUX XapaKTepUCTHUKaX
SKCHEPUMEHTANBHBIX 9KCIIEPUMEHTAIBHBIX | XapaKTePHCTHKAX 9KCTIEPUMEHTAIIBHBIX
JTaHHBIX JaHHBIX 9KCIIEPUMEHTAIIBHBIX | AaHHBIX

JaHHBIX
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KO[[ 1 HAMMCHOBAHUC

HH/IUKATOpa TOCTHKCHUS OTIIMYHO XOpOILOo YAOBJIETBOPUTENILHO | HEYAOBJIETBOPUTEIILHO E é s
KOMIIETEHIIUU 55|z é
m g 5 0
E| 25
s | O
YMeTh onuchIBaTh Ymenue YMmenue npu YMmenue npu ®parMeHTapHO
JKCIIEPUMEHTAJIbHbIE JaHHBIE C CaMOCTOSITEJILHO KOHCYJIbTALlMOHHOH KOHCYJIbTALlMOHHOHN OCBOEHHOE YMEHHUE
MTOMOIIIBI0 MaTEMaTHYECKIX OTICHIBATh TTOIICPIKKE TTOIICPIKKE OTIMCHIBATH
XapaKTePUCTHK SKCIIEPUMEHTAIBHBIC OTICHIBATh OTIHCHIBATh 9KCIEPUMCHTAIBHBIC
JAHHBIE C TIOMOIITHI0 SKCIIEPUMEHTANbHBIE | SKCICPUMEHTAIBHBIC | JaHHBIE C IIOMOIIBIO
MaTeMaTHIeCKUX JTAHHBIE C TIOMOIIHI0 JAHHBIC C TIOMOIIBI0 | MaTEMAaTHYECKUX
XapaKTepUCTHK MaTeMaTHIEeCKHUX MaTeMaTHIEeCKUX XapaKTePUCTHK
XapaKTePUCTHK. XapaKTePUCTHK.
JHomyckaer IIpu yxa3anuu Ha
HE3HAYHTCIIEHBIC HAJIMYKE OMIUOOK HE
OIIMOKH, CLIOCOOEH UX | CIOCOOEH UxX
CaMOCTOSITEJILHO CaMOCTOSITEJILHO
BBISIBUTH U HCIIPABUTH | BBISIBUTH U
HCTIPaBUTH
BrnameTs HaBBRIKAMH OTIMCAHUS YcToiunBEIe HABBIKA OO0u1rie HaBBIKA ITepBoHauanbHBIE dparMeHTapHbIe
SKCIEPUMEHTAIBHBIX TaHHBIX C OIIMCaHUSA OIIMCaHUSA HaBBIKHA OIMTACAHUSA HaBbIKH OIMMCAHMA
IIOMOIIBI0 MATEMATHYECKUX S3KCIIEPUMEHTAIBHBIX 3KCIIEPUMEHTAIBHBIX OKCIIEpUMEHTANIBHEIX | IKCIICPUMEHTAIBHBIX
XapaKTEePUCTUK JAHHBIX C IIOMOIIBIO JAHHBIX C IIOMOIIBIO JNAHHBIX C TOMOIIb0 | AAHHBIX C IIOMOIIBIO
MaTeMaTHYECKUX MaTEMATHYECKUX MaTEMATHYECKUX MaTeMaTHICCKHX
XapaKTEPHUCTUK XapaKTEPHUCTUK XapaKTEPHUCTUK XapaKTCpUCTHK

[Tnanupyemsbie pe3yabTaThl 00yYeHUs

ﬂeCKpI/IHTOpLI (ypOBeHL BBIPAXKCHHOCTHU KOMHGTCHHI/II/I)

Bun arrecranuu: 13 — nuddepeHimpoBaHHbINA 3a4€T.

Onenounnie cpenctBa: KO — komObuanpoBanubiii otBeT, [10 — muceMennbiit otBeT, YO — yctHbIN 0oTBeT, KT — KOMIbroTEpHOE

TecTupoBaHue, T3 — TecToBbIC 3aAaHusl.
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3. MECTO JUCIHUIJIMHBI B CTPYKTYPE OBPA3OBATEJIBLHON
ITPOT'PAMMBbI

Huctuminaa «MeToasl 00pabOTKH AKCIEPUMEHTATIBHBIX TAHHBIX» OTHOCHUTCS K
yactd, (opMUpyeMOl  ydacTHMKaMH  OOpa3oBaTeNbHbIX  OTHOLIEHWH  OJoka
muctumuinH b1 oOpa3oBaTenbHO# mporpaMMbl 1o HampasieHuto noAarotoku 20.04.01
Texnochepnas 6e3omacHOCTh, mpoduits «lloxkapHas 6€30MaCHOCTHY.

VYcnemHoe ocBoeHHWE JaHHOW JUCIUIUIMHBI OCHOBBIBA€TCA HAa H3yYEHUHU
OPEIUIeCTBYIOIUX JUCHHUIUIMH (CM. TaOJMIly), a TOJy4YeHHBIE B XOJE€ H3YUYCHHS
JTUCIUIUIMHBI 3HAHUS U YMEHHSI CIIOCOOCTBYIOT TOTOBHOCTH OOYYAIOIIUXCS K OCBOSHHUIO
MOCJICTYIOITUX TUCIUTUINH (CM. TaOIuILy).

[IpenmecTByromme ¥ MOCIEAYIOIIME  AUCUUIUIMHBI,  HAaIlpPaBJICHHBIC
Ha (P OPMHUPOBAHUE KOMITETECHIIU:

Ne Kox 1 HaumeHnoBaHue IMpenmecrByromme Hocaexyromme
n/n KOMMETEeHI[HN AUCIHUTITHHBI AWMCHMILIMHBL (CPYIIIEI
JUCIMIIJIMH)
Obwenpogheccuonanvuvie KomMnemeHyuu
1 OIIK-3. CnocobeH mpeacTaBisTh | DU3UKO-XUMHIECCKUE [ImanupoBanve  HAy4HOrO
UTOTH po(hecCHOHABEHOM | METOBI UCCIIEAOBAHUS IKCIIEPUMEHTA,
NEeSATETbHOCTH B 00J1aCTH | MOXapPHOW OMACHOCTH N3obperaTenbckas
TexHoc(epHOl 0e30macHOCTH B | BEIISCTB M MAaTEPHAJIOB, JeSITebHOCTD u
BUIE OTYETOB, pedeparoB, | UHOCTpaHHBIH SI3bIK B nareHroBeneHue, HayuHo-
cTaTei, 3asBOK Ha BbIgady | cdepe UCCleoBaTenbCKkas pabora
MaTeHTOB,  O(OPMIICHHBIX B | MPOdeCcCHOHATBHBIX (mpoun3BoOACTBEHHAS),
COOTBETCTBUU C | KOMMYHHUKALHH, 3amra BKP
peabsABIsieMbIMU TpeOoBaHUSAMHU | OpraHu3anus Hay4yHo-
TEXHUYECKON
nearenbHocTi, Hayuno-
HCCIIeIOBATEIHCKAS
pabora (yueOHast)
IIpogheccuonanvnvie Komnemenyuu
2 [1K-22. Cnocoben pa3pabartbiBath | KommnbroTepHoe WNudopmannoHHble
MaTeMaTHYeCKHe MOJIETH | MOJECIUPOBAHHE [T0KAPOB | TEXHOJIOTHH B cdepe
MPOLIECCOB Hu sienunit, | u YC, Hayuno- 0e30I1acHOCTH,
OTIpeeIsATh JOTYIIEHUS U | UCCIIEI0BATENbCKAS I'ocynapcTBeHHBIN 3K3aMeH,
TpaHMIIBl TPUMEHUMOCTH MOJAETH, | paboTa (yueOHas) 3amura BKP
MaTeMaTHYeCKU OTHCHIBATh
AKCIIEPUMEHTANbHBIC JaHHBIE U
ONpeneNaATh UX  (U3NYECKYIO
CYUIHOCTb, JeNaTh KaueCTBEHHbIE
BBIBOJIBI M3  KOJUYECTBEHHBIX
JAHHBIX
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4. OBBEM, CTPYKTYPA U COIAEPKXAHUE JUCHUIIJINHBI
OO6111as TpyA0€MKOCTh AUCIMIUIMHBI COCTABIISIET 4 3aueTHbIC eqUHUIIBI, 144 gaca.

4.1 IlpumepHbIi TeMATHYECKHIl TVIaH

Ne Pa3zpen aucuMniIMHbI, Buabl yueOHo# padoThl, BKJIKYAs CAMOCTOSITEIbHYIO
n/n TeMa padoTy o0y4aromuxcs U TPYAOEMKOCTh (B Yacax)
s = o) o =
4 w X = X = =
flEElE: B | |t
o =| Zo|l Zo z o 8 o
5 5185 55 |85 |3 |&
] e ) © © S <
=S| e o| @ E|l & = B A = &
%) [5) E = . E . é O é <
O R | 3£l 3 E s 2z |9 &
aa} | & c| © < o < & 2
O| 8 &l T & ==Y R
= B N B s B o) e
5| = = =y = >
2 S x| & = 2 |5
= 8 E = s T =
a2} E: <) Y Q
El & E © &
I |Temal 2| 44 |2 10 (10) 32
2 | Tema?2 2| 48 |2 12 (12) 34
3 | Tema3 2] 50 |2 12 (12) 2 | 34
4 | 3auer 2 2 2
5 | UToro 3a 2 cemecTp 144 | 6 34(34) 2 1100 | 2
6 | IToro no JUCHUILIMHE 144 | 6 34(34) 2 1100 | 2

Tematuueckuii miaH s 3a04HOM hopMbl 00ydeHus npeacrasieH B Y MK/,
4.2. Conep:kanue JTUCHUIINHBI

Tema 1. OCHOBBI CTATHCTHYECKOI 00PA0OTKH IKCIIEPUMEHTATbHBIX JAHHbBIX

CraTucThueckas  COBOKYMHOCTh. 3akoH  Oonbliux  uuced.  Enununa
COBOKynmHOCTM ¥  npu3Hak. Cratuctuueckuit  mokaszatenb. Kiaccuduxamms
nokazareneid. [lokazaTenu MHAWBUYadbHBIE M OOIIUE, UHTEPBAJIBHBIE 1 MOMEHTHBIE.
OcHoBHbIE  TpeOOBaHUS K  CTATUCTMYECKUM  TIOKa3aTelsiM:  TeopeTHYecKas
000CHOBaHHOCTb, COTIOCTAaBUMOCTh  IIOKa3aTejeil, JOCTOBEPHOCTh IOKa3aTeleH.
AOGCONIOTHBIE BETMYUHBL. MeTobl U3MepeHus: a0COMOTHBIX BeUYUH. OTHOCUTEIBHbBIE
BEJIMYMHBI. BHIbBl OTHOCHUTENBHBIX BEJIUYMH, CHOCOOBI MX pacueta U (HOPMBI
BBIPAKEHHUS.

CpenHsst ¥ npenenbHasi olMOKa BbIOOPOYHOIO HAONIOAEHUS JUIsl TOKa3aTenen
cpeaqHeit u g gonu. [loBTopHbii M OecnoBTOpHBIM 0TOOp. Buibl BBIOOPKU:
COOCTBEHHO cllyyailiHasi, MEXaHUYeCKasi, TaliHas, TUIIOJOTrnYecKasi, MHOIOCTyIleHYaTasl,
MoMeHTHas. OmpezesneHne HEOOXOAMMOM UHMCIEHHOCTH BbIOOpKU. OrnpeneneHue
BEPOATHOCTH AOMYyCTUMOM OmHOKH BbIOOpPKU. CrmocoObl pacmpoCTpaHEHHUS JaHHBIX
BBIOOPOYHOTO HAOIIOACHHS HA T€HEPaJbHYIO COBOKYMHOCTH. Mcmonp30BaHue JaHHBIX
BbIOOPOYHOTO HAOIIOEHUS M1l aHATUTUYECKUX LEJIEH.
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Opranuzaiinonable  GOpMbI M BHIBI CTaTUCTHYECKOro HaOmoneHus. I[lman
CTaTHCTUYECKOTO HAOJIOJCHHS M €r0 COCTaBHBbIE YacTu. [IporpamMmma CTaTHCTUYECKOTO
HaO0IeHUsI. MeTOIbI CILTONIHOTO W BEIOOPOYHOTO HAOIIIOICHUSI.

[IpoOnembl arperupoBaHusi W OOECMEUEHUS OJHOPOJHOCTH CTATUCTHYECCKOM
uHpopmaruu. Vcmonb30oBaHUE PE3yNbTATOB CBOJAKH JUISI PEIICHUS AHATATHYECKHUX
3amad. 3a1auu TPYIIAPOBOK U WX 3HAYCHHE B CTATHCTHYECKOM HCCIIEeNOBaHUU. Buapl
TPYNIUAPOBOK. BBIOOp TPyNMUPOBOYHBIX MPU3HAKOB, OINPEACIICHUE YHCIa TPYIII.
Bropuunas rpynmupoBka nanubeix. Kmaccudukanus kak pasHOBUAHOCTH TPYMITHPOBOK
B craructuke. CratucThueckas TaOnwia M ee dJIeMEHTHI. [IpuHIumBl moCcTpoeHus U
BUJIBI CTaTHCTHYeCKUX Tabmuil. Cratuctudeckue rpadukd, WX BUIBI, BO3MOKHOCTH
IPUMEHEHUS.

[Tporpammuoe obecrieueHue TUTSt CTaTUCTUYECKOMN 00paboTKH
OKCMIEPUMEHTAIBHBIX  JAHHBIX. BO3MOXHOCTH  TaOMWMYHBIX  TPOIECCOPOB IS
CTaTHCTUYECKOTO MOJCIMPOBAHUS U aHaIn3a. ABTOMaTU3UPOBAHHBIN KOPPEISIIMOHHO-
PETPECCHOHHBIM  aHalN3 B3aMMOCBS3M CTATUCTUYECKUX JAHHBIX B TaOIUYHOM
nporeccope. Cratuctudeckass oOpaOOTKa JKCHEPUMEHTATBHBIX JAaHHBIX B Cpele
[Python.

Tema 2. J1eMeHTHI AUCIIEPCHOHHOT0 AHAJIN3A

CpenHsst BeMTMYMHA U €€ CYIIHOCTb. MeTOJ CpeHUX KaK OAMH U3 BaKHEHUIIUX
IPUEMOB Hay4HOTro 00001IeHns. B3auMocBsa3bp MeToa CpelHuX U rpynnupoBOK. Buibl
cpenHux u crnocoObl uX BbIYKcIeHus. Boibop Gopmel cpeaneii. Beibop Beca cpenneit.
Cpennsiss  apudmerndeckas (mpoctas u  B3BemieHHas)). (CBoiicTBa  cpeaHei
apupmernyeckoil. CpenHssi rapMoHu4Yeckas (mpocras U B3BewleHHas ). CTpyKTypHBIE
CpeIHue, UX BHUJABI, HA3HAYEHHE M CHOCOObI pacuera. lcnosb30BaHUE CPEIHUX
NoKa3aTesel B CTaTUCTUYECKOM aHaJIn3e.

[lonsTne  Bapuaumu.  3ajadyd  CTAaTUCTUYECKOIO  M3Yy4YEHHUS  BapUalluu.
AOcConIOTHBIE TOKAa3aTelau Bapuanuu (pa3Max Bapualud, CpefHee JIMHEHoe
OTKJIOHEHHE, IUCIEpPCHUsi, CPEAHEE KBaJApaTHUECKOe OTKJIOHEHME). MareMaTuueckue
cBoiicTBa aucrepcuu. Pacuer aucmepcuum Ha OCHOBE €€ MaTeMaTHYEeCKHX CBOMCTB.
OTHOCUTENbHBIE TMOKa3aTenu Bapuanuu (Kodh(UIUMEHT Bapualuu, KOIPPHUIHEHT
OCHMJUTSILINY, JTUHEWHBIN KO03()(PHUIMEHT BapHalMh) U UX MPAKTHUYECKOE MPHUMEHEHHE.
Jlucnepcusi anpTEpPHATUBHOTO IMpH3HAKa. Mepbl Bapualuu sl CIPYHNIHPOBAHHBIX
JaHHBIX: O0INas JucrHepcus, TPYNNoBas, MeXrpymnmnoBas. IIpaBuio ciaoxeHHUs
aucrnepcuil. AHanu3 OIHO(PAKTOPHBIX KOMIUIEKCOB. lcmonb3oBanue mokaszaTeneit
BapHallM B CTAaTUCTUYECKOM aHaJIU3eE.

Tema 3. JjieMeHTbI KOPPEJANUOHHOT0 AHAJIN3A

[TonsaTtue o craructTudeckor cBsizu. Buawl u GopMmbl cBsizeil. MeTosl n3ydeHusl
CTaTUCTHYECKOM CBs3u. YacTHad M MHOXKECTBEHHass Koppeysiius. (OCHOBHBIE
NPEANOCHUIKM U 3aJayd NMPUMEHEHUs KOPPEJSIMMOHHOTO aHanu3a. [lapamerpuueckue
METOJbI ONPENEICHUS] TECHOTHI CBA3U. MeETOAbl UCUUCIEHUS W TPaHULIBI M3MEHEHHS.
JluHeHbI KOAPOUIUEHT KOPPEIALUU. DMIUPHIECKOE KOPPEISIIUOHHOE OTHOIIECHUE.
MHosxecTBeHHBIH KOA(PGUIUEHT Koppemsiuu. YacTHble KO3PPUIUEHTB KOPPEISALUU.
[IpoBepka THNOTE3 KOPPEIALUOHHOU cBs3u. Hemapamerpuueckue MeTOABI
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OonpeCAcCIICHUA TCCHOTBI CBA3UM KOJIHMYCCTBCHHLIX M KAYCCTBCHHBIX IMPHU3HAKOB. MCTO,Z[BI
HCUHUCIICHUS U I'paHUI bl U3MCHCHMU .

4.3. JIabopaTOpHBbIi NPAKTUKYM
He npeycMOTpeHO yueOHBIM IIIaHOM.

4.4. CamocrosiTesibHasi padoTa 00y4alonuxcsi

Ne | Ne paznena (Temsl . TpynoeMkocTh
pasnena ( ) Bun camocrositensHOM paboThI pyA
n/n JUCLUTIIUHBI (uacer)

Nzydyenne Bompoca «OcCHOBHBIE TpeOOBaHUS K
CTaTHCTUYECKUM  [OKa3aTelsiM:  TeopeThyecKas
000CHOBAaHHOCTb, COIIOCTAaBUMOCTh IOKa3aTesei, 2
JIOCTOBEPHOCTh MoKa3aTelieu. Cucrembl
CTATUCTUYECKUX MTOKa3aTesIeh)

N3yuenue BOIIpOCa «DopMmbl BBIPAKECHUS
CTaTHUCTUYECKUX MOKa3aTeseiiy

N3yuenne Bompoca «AOCOJNIOTHBIE BEIIMYWHEI.
MeTo1bI U3MepeHus: A0COTIOTHBIX BEIMYMHY)
N3yuenue Bompoca «OTHOCUTENbHBIE BEIUYHHBI.
Buapl OTHOCHUTENBHBIX BEJIMYHH, CIOCOOBI HX 2
pacuera U GOpMbI BHIPAKEHUS»

N3yuenne Bompoca «l[IpUHIUIIBI TIOCTPOEHUS U
BUJIbI CTATHCTHYECKUX TAOJIHID)

[ToaroroBka k 3ansatuto «llocTpoenne rpynnupoBoOK
Y CTaTUCTUYECKUX TAOJIUI»

N3yuenne Bompoca «CpenHsis BeIMYMHA U €€
Tema 1. CYILIIHOCTb)

OcHoBel N3ydenune Bonpoca «B3auMocCBsI3b METOAA CPETHUX
1 CTaTUCTUYSCKOM U TPYIIIUPOBOK»
00paboTKu

N3yuenune Bompoca «Buapl cpelHUX U CIIOCOOBI UX

SKCHEPUMEHTAIbHBIX 2
BBIYHCIICHUAY
JaHHBIX

N3yuenune Bompoca «MeToa CpeHUX KaK OAWH M3
BOXHEUIINX MPHEMOB HAyYHOT'O 00OOIICHUS»

IlonroroBka k 3amatuio «Pacuer 1okazarenen
BapUaIun»

N3yuenne Bompoca «Bpeibop ¢opMmbl cpemneit.
Bri6op Beca cpenHeii»

Nzyuenne Bompoca «Cpemusis apudmMeruyeckas
(mpoctast u B3BemeHHas).  CBolicTBa cpenHei 2
apruhMeTHUIECKOMN»

[MogroroBka  k  3anHaTtuio  «CraTucTudeckas
00paboTKa SKCIIEPUMEHTANBHBIX JAHHBIX B Cpele 2
IPythony

Nzyuenue Bompoca «IIporpammuoe obOecrneueHue
JUTSL CTATUCTUYECKOH 00pabOTKM MACCOBBIX JIAHHBIX.
Bo3moxkHOCTH ~ TaOMWYHBIX — MPOLIECCOPOB IS
CTAaTHCTUYECKOTO MOJICIIMPOBAHUS U AaHAIH32)
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N3yuenue BOIIpOCa «Mcnonbs3oBanue
CIICIUAJIM3UPOBAHHBIX IIaKCTOB.
ABTOMaTU3UPOBAHHBIN KOPPETSALMOHHO-
perpeccuOHHbIN aHaIu3 B3aMOCBSI3U
CTaTUCTUYECKUX JAHHBIX B TaOJIMYHOM
IIPOLIECCOPEN

Nzyuenue Bompoca «CraTtuctuyeckue rpaduku, ux
BU/Ibl, BO3MO>KHOCTH IIPUMEHEHU S

Tema 2.
DIeMEHTHI
JIUCIIEPCUOHHOTO
aHanu3a

Nzyuenune Borpoca «OCHOBHBIE MPOOIEMBI TEOPHU

BBIOOPKH. ['enepanpHas u BBIOOpOYHAS
COBOKYITHOCTb " ux oboObmarorue
XapaKTEPUCTHKN

N3yuenne Bompoca «CpemHsisi M IpelenbHas
omuoKa BBIOOPOYHOTO HaOJIIOJEeHUS TUTS
IoKas3aTesied cperHed u it noiau. [IoBTOpHBIM U
OECIIOBTOPHBII 0TOOPY

Nsyuenne Bompoca «Pacuer nucnepcuu Ha OCHOBE
€€ MATEMaTUYECKUX CBONCTBY

Nzydyenne Bompoca «CpemHsisi TapMOHHYECKAS
(mpocrast ¥ B3BEHICHHAs )»

N3yuenne Bompoca «CTpYKTypHBIE CpEIHHE, HX
BUAbI, HA3HAYCHUEC U CHOCO6BI pacucTa»

H3yuenue Bompoca «lcronp30BaHHE CpPEAHUX
MoKa3aTeliell B CTaTHCTHYECKOM aHanm3e. IlonsaTue
Bapualumn»

N3yuenue Bompoca «OTHOCHUTENbHBIE TOKAa3aTeNlu
Bapuanuu (koddduimeHt Bapuanuu, KodpdurmeHt
OCUWJUISIINH, JTUHEUHBIA KOA(PUIIMEHT BapHaIlUH)
U UX T[pakTUyeckoe npumeHeHue. Jucnepcus
QIBTEPHATUBHOTO MPU3HAKAY

N3yuenne Bompoca «Mepsl Bapuanuum Ui
CTPYNIIMPOBAHHBIX  JIaHHBIX: OOINAs JUCIEPCHS,
IPYNIOBast, MEXTPYIIIOBAs»

N3yuenue BOIIpOCa «OMIIUPUIECKOE
KOppEJLIMOHHOE  OTHolleHue. Vcmonb3oBaHue
nokasareiel  BapHallid B CTaTHUCTUYECKOM
AQHAJIN3EN

N3yuenune Bompoca «lloHsATHE O CTAaTHCTUYECKOU
cBsi3u. Bunbl v hopmbl cBsI3ei»

N3yuenue BOIIpOCa «MeTtonbl WU3y4YECHUS
CTaTUCTUYECKOU CBSI3U»

N3yuenue BOIIpOCa «IIpaBuno CII0’KEHUS
JACTIEPCUI»

IToaroroBka k 3ausaTHi0O «CTaTUCTUYECKUNA aHAIN3
CBSI3€UM MEXKY SIBICHUSIMI)

N3yuenne Bompoca «3amauu  CTaTUCTUYECKOTO
u3ydeHus Bapuanuu. AOCOIIOTHBIE I10Ka3aTeNln
BapualMM (pa3Max BapHallM, CPEAHEE JIMHEHHOE
OTKJIOHEHUE, IMCIEPCUs, CPeIHee KBaJApaTHUECKOe
OTKJIOHCHHE)»
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[TogroroBka k 3aHatHi0 «lIpoBepka THUIIOTE3BI O
CYILIECTBEHHOM PAaCXOKJE€HUU B 3aTparax BPEMEHHU
Ha BBITIOJTHEHHE 3JIeMEHTa ONepaTUBHO-
TAKTUYECKUX JAEHUCTBUI B MTOKAPHBIX YACTIX)»

N3yuenne Bompoca «MeToasl HCUUCICHUS U
rpaHuIlbl U3MEHEeHHs. JluHelHbIi KkoddduimeHt
KOPPEIISAIIII

[TogroroBka k 3aHaTHiO «lIpoBepka THUIIOTE3BI O
HAJIMYUKU CBIA3U MCKIAY O6’beKTaMI/I MOXapoB U
yJIeTbHBIM PACX0J0M OTHETYHIAIIUX BEIIECTB)»

H3yuenue Bompoca «MareMarudyeckue CBOMCTBA
JUCIIEPCUI»

Tema 3. DneMeHTEI
KOPPEJISILIMOHHOTO
aHaIM3a

Wzyuenne Bompoca «YactHble KOAPHUIMEHTHI
Koppensiuuu. PerpecCMOHHBII METOJ  aHaiIu3a
CBSI3H»

N3yuenune Bompoca «Bpeibop Gopmbl ypaBHEHHS
perpeccun. JInHelHas nmapHas perpeccus»

N3yuenue Bompoca «OrmpeneneHre mnapaMeTpoB
ypaBHEHUs W UX 3HauuMocTH. [IpoBepka rumores
KOPPEISLMOHHON CBS3U»

N3yuenue BOIIpOCa «Bo3moxxHOCTH
KOPPEISILIMOHHO-PETPECCUOHHOTO METOJa aHalnu3a
COLIMATIbLHO-3KOHOMHYECKUX SIBIICHUM.
Henapamerpuueckue METO/bI onpeeaeHus
TECHOTBI CBS3M KOJIMYECTBEHHBIX M KaYECTBEHHBIX
MIPU3HAKOBY

N3yuenne Bompoca «MeTonbl HCUUCICHUS U
rpanuib n3Menenus. Kospoumment dexuepay

Nzyuenne Bompoca «Koadduiment koppemsiun
panros CniupMeHa

Nzyuenue Bompoca «KorpUIHMEHT KOHKOPAAILUH.
IloHsITHE PSAAOB TMHAMUKY, NX KIACCH(DUKAISD)

ITogroroBka k 3ansatuio «Pacder mapaMmeTpuyeckux
IIOKA3aTeNeH CBA3U

N3yuenue Bompoca «AHAIUTHYECKUE IOKA3aTeNnu
pana auHamuku. CpemHHWe TMoOKa3aTelad B psjaax
JTUHAMUAKHA

N3ydenue Bonpoca «MeToabl BBISIBICHHUSI OCHOBHOM
TEHACHIIMA  pPa3sBUTUS B psgax  JUHAMUKU.
WuTepnionsuus u AKCTPANOISAIHL pSAaoB
JOUHAMUKU)

N3yuenune Bompoca «MeToabl U3y4EeHHS] CE30HHBIX
sprneHnii. Koadduimentsr cezonnocTn»

IToaroroBka K 3aHSTHUIO «Pacuer
HEMapaMeTPUYECKUX MOKa3aTeNIel CBA3N)

H3yuenue Bompoca «YHacTHas M MHOMXKECTBEHHAs
KOPPEJISALIH

N3yuenue BOIIpOCa «OMIUPUYECKOE
KOpPEISIIMOHHOE  OTHOIIEHHE. MHOKECTBEHHbIN
KO3 PHUIHMEHT KOPPEISALUN
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ITonroroBka K 3aHSTHIO «MccaenoBanme

B3aMMOCBSI3M  MEXAYy IapaMeTpaMd  TYLICHUSA 1

no>kapa

[ToaroroBka K 3auery 7
Uroro: 100

4.5. IlpumepHasi TEeMATHKA KOHTPOJILHBIX PadoT

He npexycMoTpeHo yueOHbIM MIIaHOM.

4.6. IlpumepHasi TeMaTuKa pedeparoB

1. [IByMepHOE HOpMaJIbHOE pacupeaciICHUE.

2. MHoroMepHoe HOpMaJIbHOE pacupeiesiCHuUE.

3.  Meroa xapakTepucTuuecKux QyHKIUH.

4. 3akoH OOJBIIMX YUCEIL.

5. LleHTpanbHas npenesbHas Teopema.

6. MeTonpl MONY4YEHUsS TOYEYHBIX OLEHOK MapaMeTpOB TIE€HEpaIbHOU
COBOKYITHOCTH.

7.  OleHka HaIe)KHOCTH PE3yJIbTATOB IKCIIEPUMEHTA.

8. Metoasl MaTeMaTH4eCKONH 00pabOTKU JAHHBIX.

9. Mopaenu TeopuH MaccoBOTO 0OCTY>KUBAHUS.

10. MaremaTuyecKkue NakeThl IPOrPAMM JJIsI CTATUCTUYECKUX PACUETOB.

11. Marematuueckuii anmapat st 00pabOTKH SKCTIEPUMEHTAIBHBIX JaHHBIX.

12. PerpeccroHHBIN U KOPPEISIIMOHHBIN aHAJN3.

13. Ilporpammubie  cpeactBa st 0OOpabOTKM  AKCHEPUMEHTAJIbHBIX
HUCCIIeI0OBaHUMH.

14. Kpatkue cBeneHHss W3 TEOPUH BEPOSTHOCTEM M  MaTEeMaTUYECKOU
CTaTUCTHKHU.

15. MaremaTtuueckoe ¥  KOMIBIOTEPHOE  MOJAEIUPOBAHUE B  HAY4YHOM
DKCIEPUMEHTE.

4.7 TlpuMepHasi TeMaTHKA pacyeTHO-rpaguiecKux pador
He mpenycmMoTpeHo yueOHbIM IIaHOM.

4.8 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
He npenycmMoTpeHo yueOHBIM IJIAHOM.
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S. METOJINYECKHUE YKA3AHUA JJISA OBYYAIOIIUXCA ITO
OCBOEHMIO JUCIIUITJINHbBI

5.1 Ilopsiaok OpraHu3anuM CaMOCTOATEILHOM Pad0ThI 00y4arOUIUXCS
M0 JMCUHUILIHHE

CamocrositenbHas paboTa 00Yy4arolIerocst CKJIaAbIBaeTCd M3 CaMOCTOSITENbHOU
paboTHl HA Ay TUTOPHBIX 3aHATUSAX U MOATOTOBKH K 3aHSATUSM BO BHEAYTUTOPHOE BpEMSI.
JIns  caMONOArOTOBKH K KaXAOMY AayIWTOPHOMY 3aHATHIO IIPEAYCMAaTPHUBACTC
npopaOoTKa TeMbl 3aHATHA 1O Yy4yeOHOU muTepatype. Ilpum camoctosiTenbHOMN
MNOJFOTOBKE K 3aHATUAM OOYYarOIIMHCA MOXET TOJYyYUTh HEOOXOAUMYI0 €My
KOHCYJIbTAINIO y mpernoaasarens. KoHCyabTHpoBaHHE 00yUYaroUMXcs OpraHu30BaHo Ha
Kaenpe B COOTBETCTBMM C Ipa)MKOM NpoBeAeHMs KOHCyabTanuil. Ha aynuropHom
3aHATUHA OOYyYaroUIMecs] CaMOCTOSITENIbHO IO/l KOHTPOJIEM IPENOJABATENs BBINOIHIIOT
VH/AMBUYyaJIbHBIE 33/1aHNUS B COOTBETCTBUU C YUEOHBIMH LIETSIMU 3aHATUS.

5.2. [lepeyeHb y4eOHO-METOAUYECKOr0 oOOecredeHHus sl CAMOCTOATEIbLHOM
padoThI 00Yy4AKOIIMXCS MO JUCHUIJINHE

5.1.1 Ilepe4eHb BONPOCOB VISl CAMOCTOSITE/ILHOTO N3yYeHU s

1. OcHOoBHBICE TpeOOBaHUS K CTATUCTHYECKHM IIOKA3aTeNsIM: TeOopeThdecKas
000CHOBAaHHOCTh, COMOCTABHUMOCTh TIOKAa3aTeeH, JOCTOBEPHOCTh IOKa3aTENICH.
CucTeMbl CTaTUCTUYECKUX TTOKa3aTeeH.

2. ®opMbl BBIpaXKEHUS! CTATUCTUYECKUX IMOKA3ATENEH.

AOGcCoII0OTHBIE BeTMYUHBI. MeTo/1bl U3MEpEeHUs A0CONMIOTHBIX BETUYHH.

OTHOCHUTENbHbIE BEIUYUHBL. BHIIBI OTHOCUTENBHBIX BEJIUYHMH, CIOCOOBI UX

pacyeta u (pOpMBbI BbIpAKEHHUS.

[IpuHIUIIBI TOCTPOCHMS U BUABI CTATUCTUYECKUX TAOIUII.

Cratuctuueckue rpaduku, UX BUIbl, BO3MOKHOCTH MPUMEHEHHS.

Cpennsisi BeIMYMHA U €€ CYIIHOCTb.

Merton cpeHUX Kak OJMH U3 BAXKHEHIIINX TPHEMOB HAYYHOTO 0000IICHHUS.

9. B3auMoOCBs3b METO/IA CPETHUX U TPYIIHPOBOK.

10.Buast cpeqHuX 1 CrIOCOOBI KX BHIYMCIICHHUS.

11.Be160op dopmsl cpenneit. Beibop Beca cpenneii.

12.Cpennsisi  apupmernveckass (mpocras M B3BemieHHas).  CBoiicTBa cpenHei
apu(pMeTHIECKOH.

13.IIporpamMmmHOe oOecriedeHue sl CTaTUCTUYECKOW 00pabOTKH MacCOBBIX JaHHBIX.
Bo3MOXHOCTH TaOIMUYHBIX TPOLECCOPOB VISl CTATUCTUYECKOTO MOJEIMPOBAHUS U
aHanu3a.

14 Vcnonp3oBaHue  CHEUUATU3UPOBAHHBIX  MAKETOB.  ABTOMAaTU3MPOBAHHBIN
KOPPESLMOHHO-PErPECCUOHHBIN aHaIN3 B3aMMOCBSI3U CTATUCTUYECKUX JaHHBIX B
TaOJIMYHOM MPOLIECCOPE.

15.Cratuctuueckue rpaduku, uX BUIbl, BO3MOKHOCTU MPUMEHEHUS.

nalihe

P
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16.0cHoBHBIE mpoOnemMbl Teopuu BbIOOpKU. ['eHepanbHass U BbIOOpOYHAS
COBOKYITHOCTb U UX 000011a01I1e XapaKTEPUCTUKH.

17.Cpennsis u npenenbHas OMMOKa BBIOOPOYHOTO HAONIONEHUS Ul IMOKas3aresei
cpenueit u 1uist nonu. [loBTOpHEIN 1 0€CIOBTOPHBIN 0TOOP.

18.Pacuer aucnepcuu Ha OCHOBE €€ MaTEMAaTUUYE€CKUX CBOMCTB.

19.Cpenusst rapmMmoHuueckas (IIpocTasi ¥ B3BEIICHHAs ).

20.CTpyKTypHBIE CpeIHUE, UX BUIbI, HA3HAYEHHE U CIIOCOOBI pacyera.

21.Mcnosp30BaHue CpEeOHUX IOKa3aTeleil B CTAaTHCTHYECKOM aHanu3e. [lonsTue
BapHUaLUH.

22.0THOCHUTENBHBIE TTOKAa3aTeNN BapHaluu (KO3QGUIUEHT Bapualuu, KodpuiuueHT
OCUMJUIALIMY, JUHEMHbIH KO3(Q(UUMEHT BapualMM) M HX I[PAKTUYECKOE
npuMeHeHue. /lucnepcus anbTepHATUBHOIO IIPU3HAKA.

23.Mepsl Bapualyy JUIsl CTPYIIIMPOBAHHBIX AAHHBIX: 001Las AUCIEepCusi, TPyIoBasi,
MeXrpynmnoBas. [IpaBuio cinoxeHus: qucnepcui.

24.OMOMpUYECKOE KOPPEISILMOHHOE OTHOUIeHue. lcnonb3oBaHue MoOKa3aTenen
BapHalllM B CTATUCTUYECKOM aHAJIU3E.

25.TloHsiTHE O CTATUCTUIECKOM CBsI3H. Buapl u hopMbl CBSI3EH.

26.MeToabl U3y4eHUsI CTATUCTUYECKON CBSI3H.

27.11paBuio CIOXKEHUS AUCIEPCHIA.

28.3amaun  CTaTUCTUYECKOTO M3yueHUs Bapuauuud. AOCONIOTHBIE TOKa3aTelu
Bapuauuy (pa3Max BapHalllM, CpEIHEE JIMHEWHOE OTKIOHEHHWE, AUCIEpPCHS,
CpeHEE KBaJPATHUECKOE OTKIOHEHHE).

29.Meronpl UCYMCIEHHS W TpaHULbl u3MeHeHus. Jluneinsii ko3 duumeHT
KOPPEJISLHH.

30.MaremaTtr4eckue CBOMCTBA AUCIICPCHUM.

31.YactHble K03 (HULHEHTHI KOppeasuuu. PerpeccnoHHbIN METO] aHAIN3a CBA3H.

32.Bb160p GopMbl ypaBHEHUs perpeccu. JInHeliHas napHas perpeccusl.

33.0mpeneneHye napaMeTpoB ypaBHEHUS M MX 3HauuMocTH. IIpoBepka rumnores
KOPPENSALIMOHHON CBS3H.

34. Bo3MOXHOCTH KOPPEISIUUOHHO-PETPECCUOHHOIO METOJAa aHajiu3a COLMAIBHO-
SKOHOMHUYECKUX siBJIeHWH. Hemapamerpuueckue MeToAbl ONpPENeS€HUsT TECHOTHI
CBSA3U KOJIMYECTBEHHBIX U KAYECTBEHHBIX TPU3HAKOB.

35.Metoasl ucuncienus u rpanuibl u3meHeHus. Koapdunuent dexunepa.

36.Koadpdunment xoppensiuuu panros CnupMeHa.

37.Koaddurnment koukopaanuu. [loHsTre psaoB TMHAMUKA, UX KiIacCUPUKAITHS.

38.AHAIUTHYECKHE TMOKa3aTeau psjaa AUHaMUKU. CpeaHue MoKazaTelud B psaax
JUHAMUKH.

39.MeToabpl BBISBIEHHS OCHOBHOM TEHIEHUMM pa3BUTUA B pAlax JUHAMHKU.
WHTeprnonsums U SKCTPANOSILMS PSAAOB JUHAMUKY.

40.Metozibl U3yueHUs Ce30HHBIX siBeHUI. KoadpuuneHnTrl ce30HHOCTH.

41.YacTHas 1 MHOYKECTBEHHAs! KOPPEIISALIUSL.

42.OMOupruYecKoe KOPPEISLUOHHOE OTHOLIEHUE. MHOKECTBEHHBIN Ko3((HUIIMEHT
KOPPEJSLIUH.
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5.1.2 IlepeyeHb JJUTEPATYPHI AJIA CAMOCTOATEIbHOMH Pad0ThI

1. Cugnsies H.M. Teopus miaHupoBaHUs SKCIEPUMEHTAa W aHAIN3 CTATUCTUYECKUX
naHHBIX: yueOHoe nmocodue anst maructpos/ H.U. Cugnsies. M.: FOpaiit, 2015. 495c.

2. I'peGennukoBa W.B. Metoasl marematudeckoil 0OpaOOTKH 3KCIEPUMEHTAIbHBIX
JAHHBIX: ydyeOHO-MeToanueckoe mocooue / U. B. I'pebennukoBa. ExarepunOypr: n3nm-
BO ypau. yH-Ta, 2015. 124 c.

3. Kamuaun A.I'. OOpaboTka MaHHBIX METOJaMU MAaTEeMaTHYECKOW CTaTUCTUKH:
monorpadus / A. I'. Kamunaun. Yura : 3UIT Cu6VIIK, 2015. 106 c.

4. Croupun H.A. Metoasl miaHupoBaHUs U OOpaOOTKH pPe3yJbTAaTOB HMHXKEHEPHOTO
skcrepumenTa: Yuebnoe nocodue / H.A. Cnupun, B.B. JlaBpos, JI.A. 3aitnynauH, A.P.
bounun, A.A. Bypseikun; Ilox o6m. pen. H.A. Cnupuna. ExarepunOypr: OOO
«YHWHII», 2015. 290 c.

5. Kocaper E.JI. Metoabl 00pabOTKH SKCHIEPUMEHTAJIbHBIX JaHHBIX: Y4eOHOE mocolue
1151 By30B / Kocapes E. JI. M.: ®DUSMATJINUT, 2008. 207 c.
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6. ObPA3ZOBATEJIbHBIE TEXHOJIOI'MU

C uenbio GopMUPOBAHUS U PA3BUTHS 3asABICHHBIX KOMIIETEHLUUN UCIOIB3YIOTCS
TpaJWIMOHHbIE  OOpa3oBaTelIbHBIE  TEXHOJIOTUH, TEXHOJOTUS  HMHTEPAKTUBHOTO
o0Oy4deHus, ”HPOPMALIMOHHAS TEXHOJIOTHSL.

B pamkax TpaaMLIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH BELYTCS CIEAYIOLIUE
(GopMbI  3aHATHI: JIEKIMs, MPaKTUYECKOE 3aHATHE, CaMOCTOsTeNbHas paldoTa
oOydaromuxcsi, KOHCYJIbTHPOBaHUE IpenojaBareneM. B xome oOyueHus ¢
UCIIOJIb30BaHUEM JIAHHBIX TE€XHOJOTMM MPOBOJUTCS KOHTPOJIb 3HaHUU (YCTHBIN ompoc,
0JJaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHHUE).

B pamkax TEXHOJIOTMHM MHTEPAKTUBHOI'O OOYYEHHs Ha 3aHITUAX IPUMEHSIOTCS
cnenytomye GOpMbI U METOBI:

- B paMKax HEUMMUTALMOHHBIX TEXHOJOTHM MPOBOIATCA HWHTEPAKTUBHbBIC
(mpoOnemMHbIe) IEKIUN; UCTIOIB3YETCSI METO paObOThI B MaJIbIX TPYIITax;

- B paMKaxX IMUTALMOHHBIX TEXHOJOTUM MPOBOIATCS TPEHUHTH.

B pamkax ocymecTBiaeHus 00pa30BaTENbHOTO TMpolecca HIET IOCTOSHHOE
UCIOJIb30BaHNEe MH(DOPMALIMOHHBIX TEXHONOTH. Bo Bpemsi caMmocToATEeNbHONU pabOThI
IpU TOAIOTOBKE K  JICKIMSM, TNPAKTUYECKUM, 3aHATHAM;  KOMIIBIOTEPHOMY
TECTUPOBAHUIO €CTh BO3MOXKHOCTBH Y KaXKZ10ro oOywarouierocsi paboraTb ¢ y4eOHBIMU
MaTepuajgamMH, pa3MEUICHHbIMU B LU(POBON cpene axkaieMuu, a TakkKe B CETH
HNurepuer u Mutpaner.

6.1 3anaTHSs, NPOBOAMMBIE B MHTEPAKTUBHO (popme

No Ne paznena (Tembr) Tema 3ansTus, Gopma U (MIH) METOJ IPOBEICHUS TpynoemkocThb
/11 IUCHAIUINHBI 3aHATUA (gacer)

[TocTpoeHue TrpynnmupoBOK W CTATUCTHYECKHUX
Ta0IHII. )

Tema | [TpakTrueckoe 3ansTue. Tum 3aHsTUsA: paboTa B

Ma 1.

MaJIbIX TPYyIIIax.

OcHOBBI L v

o Pacuer nokazarenei Bapuanuu.
1 CTaTUCTUYECKOUN
[IpakTuyeckoe 3aHsTue. Tum 3ansaTus: pabora B 4
00paboTKu
MaJIBIX TpyMIIax.
AKCIEPUMEHTAIbHBIX

AHHBIX Cratuctudeckass 00paboTKa 3KCIEPUMEHTAIBHBIX
naHHbIX B cpene [Python. 4
[Ipaktuyeckoe 3aHsTue. Tum 3ansaTus: pabora B
MaJIBIX TpyMIIax.
CrarucTuueckuil aHainu3 CBsA3EH MEXIY
SIBJICHUSIMU. 4
[TpakTuyeckoe 3anstue. Tum 3ansaTus: padora B

Tema 2. MaJIBIX TPyNIIaXx.

) DJIEMEHTHI [IpoBepka runoTe3sl O CyNIeCTBEHHOM
JUCIIEPCUOHHOTO | pacXO’KJICHUH B 3aTpaTax BPEMEHH Ha

aHam3a BBITIOJIHEHUE 3JIEMEHTA ONEPATUBHO-TAKTUYECKUX 4
JEWCTBUM B MOKAPHBIX YACTSX.
[Tpaktuyeckoe 3anstue. Tum 3ausTus: padbora B
MaJIBIX TPyNIIax.
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[IpoBepka runoTe3sl 0 HATMYHAU CBSI3U MEKITY
00BEKTaMU TOXKAPOB U YJEIBHBIM PACX0I0M

OTHETYIIAIINUX BEIIECTB. 4
[IpakTrueckoe 3anstue. TUI 3aHATUS: TPEHUHT.
Pacuer mapamerpruueckux nokasarenaen CBsI3H.
[TpakTryeckoe 3anstue. Tum 3ansaTus: padbora B 4
MaJIblX Ipynmnax.
Tema 3. DnemenTsl | Pacuer HemapaMeTpu4ecKUX MOKa3aTelnel CBA3H.
3 koppensuonHoro | [Ipaktudeckoe 3anarue. Tum 3ansaTus: pabora B 4
aHanusa MaJIbIX Ipynmnax.
HccnepoBanue B3aMMOCBSI3M MEX1Y TapaMeTpaMu
TYUIEHUS TI0Kapa. 4
[IpakTrueckoe 3anstue. TUI 3aHATUS: TPEHUHT.
Hroro 34
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7. ®OHJ] OIEHOYHBIX CPEJICTB JJISI MPOMEXYTOYHOM
ATTECTAILIMM 11O UTOTAM OCBOEHUS TUCHUATIJINHBI

7.1. TunoBbIe KOHTPOJIbHBIE 3aJaHUA WJIH HHBbIE MaTepPHAJIbl, HEOOX0IMMBIE 1JIs1
OLICHKHU 3HAHMI, YMEHHUH, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapakTepu3ylouiei 3Tanbl GopMHUPOBaHMSA KOMIIETEHIUH B IpPoLecce 0CBOCHUA
o0pa3oBaTeJIbHOM MPOrpaMMbl 10 JMCUMIINHE

7.1.1. IlepeyeHb BONPOCOB /ISl NPOBEACHHUA IPOMEKYTOYHOM aTTecTanuu (B
¢popme nuddepeHuMPOBAHHOIO 3a4€Ta) 10 UTOrAaM OCBOCHHS AUCHUIIINHBI
«MeTtoabl 00padOTKM IKCIIEPUMEHTAIBHBIX TaHHBIX)»

1. TloHsiTHE U OCHOBHBIE ATAITBl CTaTUCTUUECKOTO HccnenoBanus (I11K-22).

2. Ilonsitvie, ¢GopMbl, BUIBI M CHOCOOBI CTaTUCTHYECKOro HaOmoaeHus. Ilnan
CTATUCTUYECKOTO HAOIIOAEHUS W €ro cocTaBHble 4YacTH. OMmMOKU CTATUCTUYECKOTO
Ha0monenus (ITK-22).

3. 3agaun TpynnupoOBOK U UX 3HAYEHHE B CTATUCTHMYECKOM HMCCIeI0BaHUU. Bubl
rpynnupoBok.  [IpyHIMOBI ~ MOCTPOGHHMS ~ CTATUCTUYECKUX  TPYNIUPOBOK U
knaccudukaruii (OI1K-3).

4. Cratuctuueckue psaasl pacupenenenus (I1TK-22).

5. Cratuctuueckass TaOnuia, ee dJeMEeHThl. [IpUHLMIBI TOCTPOEHUs, BUIBI
cratuctraeckux Taommiy (OI1K-3).

6. Cratuctuueckue rpaguku, ux Buasl U npasuia noctpoeHus (OIIK-3).

7. AGCONIOTHBIE CTAaTUCTUYECKUE MOKazaTrean. OTHOCUTEIbHBIE CTaTUCTHUYECKHE
noka3zarenu (I1K-22).

8. Cpennue cratuctuyeckue rmnokaszarend. CTeneHHble CpeJAHHE BEJTUYUHBI.
Crpyxkrypusble cpeanue (I1K-22).

9. IloHaTe W OCHOBHBIE TOKa3zaTrenu Bapualuu. Mcrnonap3oBaHue MOKa3aTenen
Bapualnu B aHann3e B3auMocssizei (I1K-22).

10. Tlonarue, BHABI W 3aJayd CTAaTUCTHYECKOTO H3YYEHHS B3aMMOCBS3EH
sapieHui. CTaTUCTHYECKOE U3yueHHUe KoppensiuonHoi cess3u (I1K-22).

11. Tlapuas U MHOXKECTBEHHas  (MHOTO(AKTOpHAs)  pErpeccus.
Crartuctuyeckue MeTobl u3MepeHus TecHOThI cBsizu (I1K-22).

12.  Hemnapametpuueckue MeToibl otieHkH cBsizu (11K-22).

13. Tlonstue psAOB AUHAMHKH, HX Kiaccuukanus. OCHOBHbBIE MpaBuia
NOCTPOEHUSI U CMBIKAHUE JUHAMUYECKUX PSAAOB. AHAIMTHYECKHE MOKa3aTeln psaa
nuHamuku (ITK-22).

14.  Cpennue nokazarenu B panax nuHamuku (ITK-22).

15. Mertoasl BISBICHUS OCHOBHOM TEHACHIIMU Pa3BUTHS B psjiax JUHAMUKH.
WNuTteprionsius ¥ 3KcTpanoisaius psaaoB nuHamuku (11K-22).

16. Meroasl u3yudeHUsi CEe30HHBIX sABJIeHUNA. Kod3PPUIMEHTH CE30HHOCTH.
['paduueckoe nzodbpaxkenue psiioB nuHamuku (I11K-22).

17. Tlouarue o BbIOOpOYHOM HaOmoneHUU. ['eHepanibHas W BbIOOpOYHas
COBOKYMHOCTb. OCHOBHbBIE 0000IIAIOIINE XaPAKTEPUCTUKH I'eHEPATbHONU U BHIOOPOYHOMN
coBokynHoctu (ITK-22).
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18.  Buasl u crnocoObl 0T00pa €UHUIL B BHIOOPOUHYIO0 cOBOKYIHOCTH (ITK-22).

19. Onpenenenne HEOOXOIUMOW YHCICHHOCTH BBIOOPOYHOW COBOKYITHOCTH
(OIIK-3).

20. Ommbku BHIOOPOUHOTO HAOMIOACHMS MPH PA3IUYHBIX BHUIAX U CHOCO0ax
otbopa (OIIK-3).

I[IpakTHyeckue 3aaHus
[Toctpoenue rpynnupoBok u cratuctuueckux Tadmui (OI1K-3).
Pacuet cpennnx BennuuH (11K-22).
Pacuet nokazareneit Bapuanuu (11K-22).
[IpoBepka cratuctuueckux rumnore3 (I11K-22).
Pacuer nokazareneit Beiobopounoro Haomoaenus (OI1K-3).
Craructuyeckas o6paboTka skcrepuMeHTaIbHBIX JaHHbIX (OI1K-3).

SIS

7.2 MeToauueckne MaTepUaJibl, ONpeae/saolne Npoueaypbl OlleHUBAHNS 3HAHUH,
YMEHHH, HABBIKOB M (WJIN) ONBITA IeATEJbHOCTH XaPAKTEPU3YIOIIHUX ITANbI
(¢popmupoBanus KoMIIeTeHIUN

[Topsimok mpoBeeHNs MPOMEKYTOYHONW aTTECTAUA OOYUYAIOIIUXCS aKaJIeMHH, a
TaKK€ KPHUTEPUU OICHKM 3HAHWK OOYydYalOIUXCS YCTAHOBJICHBI JIOKAIBHBIMU
HOPMATUBHBIMM aKTaMH aKaJ€MHUHU, PEMIAMEHTUPYIOIIUMHU NPOBEICHUE TEKYIIETO
KOHTPOJISI yCTIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIUUA 00YUIaIOITUXCSl.
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8. YYEBHO-METO/IMYECKOE OBECIIEYEHHUE JTUCHUIIVINHBI 1
IHEPEYEHDb PECYPCOB HH®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHOMN CETU «AHTEPHET», HEOBXOIUMBbIX
I OCBOEHUA N CIIUTIJIMHBI

a) OCHOBHas JuTeparypa
1. Cugnsies H.M. Teopus miaHupoBaHUs 3KCHEPUMEHTA W AHAIN3 CTATUCTUYECKUX
JTaHHBIX: yueOHoe nmocobue ans maructpos / H.U. Cuansie. M.: FOpaiit, 2015. 495c.
2. I'peGennukoBa W.B. Metoasl matematudeckoil 0OpaOOTKH 3KCIEPUMEHTAIbHBIX
JAHHBIX : yueOHO-MeToaudeckoe mocooue / U. B. I'pebennukoBa. ExarepunOypr: u3a-
BO ypaJ. yH-Ta, 2015. 124 c.
3. Kamuaua A.I'. OOpabGoTka JOaHHBIX METOJAAMH MAaTeMAaTHYECKOW CTaTUCTUKHU:
moHorpadus / A. I'. Kanuaun. Yura : 3UIT Cu6VYIIK, 2015. 106 c.

0) OTOTHUTEIbHAS JIUTepaTypa
4. Cnupun H.A. Meroabl miaHupoBaHus U 0O0paOOTKU pPe3yJbTaTOB HHKEHEPHOIO
skcrepumenTa: Yuebnoe nocodue / H.A. Cnupun, B.B. JlaBpos, JI.A. 3aitnyniuH, A.P.
boumun, A.A. bypeikun; Ilog o6m. pen. H.A. Compuna. ExarepunOypr: OOO
«YHWHI», 2015. 290 c.
5. JlJammmua C.C. Meroanyeckue peKOMEHJALMH 10 BBINOJHEHUIO KOHTPOJBHOMN
paboTel 1O aucnUIInHE MeToasl  00pabOTKM  SKCIEPUMEHTAIBHBIX  JaHHBIX
[OnexTpoHHBIl pecypc]|. MBanoBo: MBaHOBCKasi MoOKapHO-CHacatelibHas akKaJaeMus
I'TIC MYC Poccun, 2022. URL: http://wiki.jwfxdfx.bget.ru/msc8/game.html.

B) 0a3pl JAaHHBIX, MOUCKOBBIE CHUCTEMBI, DJIEKTPOHHO-OUOIMOTEUHBIE CUCTEMBI
(371eKTpOHHBIE OUOIUOTEKH) U DJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI:
6. www.vniipo.ru.
7. www.gost.ru.
8. www.mchs.gov.ru
9. DnextpoHHas 6ubnuoTeka akagemuu http://Bibliomchs37.ru.
10. Enunas BenoMcTBeHHas annekTpoHHas oubnuoreka MUC Poccuu ceth MHTpaHeT mo
aapecy: 10.46.0.45
11. 9BC «tOpaiim»
12. HarimonanbHast 37€KTpOHHast OM0IroTeKa
13. Iudposas cpema MBanoBckol moxkapHO-cmacarenbHol akagemuu [TIC MUYC
Poccun.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCIHUIIJINHBI,
BKJ/IIOYASA TEPEYEHD ITPOIT'PAMMHOI'O OBECIIEYEHUSA U
NHPOPMALIMOHHBIX CITPABOYHbBIX CUCTEM

1. JIekLIMOHHBIE 3aHATUS:
- KOMILJIEKT JIEKTPOHHBIX IIPEe3eHTaMi/caiioB,
- ayAUTOpHUs, OCHAILEHHAs TMPE3CHTAIMOHHOM TEXHUKOW (MPOEKTOp, HKpaH,
KOMITBIOTEP/HOYTOYK).
2. IlpakTHyeckue 3aHsIThS:
- IPE3eHTAIIMOHHAs TEXHUKA (IPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).
3. IIpouee

— paboyee MeCTO MPENoJaBaTeNsd, OCHAIEHHOE KOMIBIOTEPOM C JIOCTYIIOM B
HHTepHEeT, MIIaHIIETHBIM KOMITBIOTEPOM;

— MOMEIIEHUS MJII CaMOCTOSTENbHOM pabdoThl O0Yy4YalolUXCs, OCHAIEHHBIE
KOMITBIOTEPAMH C JIOCTYIIOM B JIOKQJbHYIO CEThb, NpPEIHAa3HAYCHHBIMU JJi1 pabOThl B
AJIEKTPOHHOM  MHGOpMaIIMOHHO-00pa3oBaTenbHol  cpene — «ludposas cpena
HBanoBckoit IIOYKAPHO-CITACATEIIbHOU aKageMUu I'TIC MYC Poccuny
(http://192.168.32.105).

4. [IporpammHOe obecrieueHne 1 UHPOPMAIIIOHHBIE CITPABOYHBIE CUCTEMBI:

— omneparmonHas cuctema « Windows 10 Home academic (Open Value)»;

— omeparmonHas cucrema «Windows 10 Professional upgrade academic (Open
Value)»;

— makeT oducHbix nporpamm «Office Standart 2019 academic (Open Value)y;

— omnepaunoHHas cucreMa «AnsT OOpa3zoBaHue »;

— mporpaMmHasi cuctema BuaeokoHpepenics3u « TrueConf Servery;

— MHOTOYpPOBHEBAasi aBTOMATHU3MpPOBAaHHAs CHUCTEMa OOy4YEHHMs, KOHTPOJsS H
aHalM3a YpPOBHA TEOPETUYECKHX 3HAHMM OO0ydyalmuxcsi B 00pa30BaTENbHBIX
yupexJieHusX Beiciiero oopasoBanus cucteMbl MUC Poccun «FireTesty;

— cHucTeMa IUCTaHIMOHHOTO oOyueHus «IIpomereity;

— CIIPaBOYHO-TIPABOBAs cucrema «T"apanTy.



JIuct peructpanny M3MEHEHUH B paboUuyro IporpaMmy o AUCHUTIIHHE
«MeTo1b1 00pabOTKH SKCIIEPUMEHTANIBHBIX JAHHBIX)

Howmepa nuctos
No ara ara
OcHoBaHue Il BHECEHHSI Pacumdposka A A
H3Me- 3aMEHEHHBIX | HOBBIX | AHHYJIMPOBaHHBIX MMoanuce BHECCHHS BBCJICHUS

. W3MCHCHHI TOANKUCH
HEHUN M3MEHEHUS | W3MEHEHUsS
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