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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuumiuHa «AHaNU3 M BU3yalIM3allsl JAHHBIX» BXOJIUT B MpPOrpamMmy CIEeHHUaIUTeTa
«Jleuebnoe nmeno» mo HampasieHuto 31.05.01 «JleweOHoe nmeno» u m3ydaercs B 9 cemectpe 5
kypca. Hucnummuny peanmusyer Kadenpa Ouwoxmmum wumenu akamgemuka 1.T. bepesosa.
JlucuuniauHa cocTouT U3 6 pas3zenoB U 16 TeM u HampaBiieHa Ha U3y4YCHHE

llenpto OCBOEHHSA NUCUUIUIMHBI siBisieTcss Llenbio OCBOGHMsI AUCUUIUIMHBI «AHAIU3 |
BHU3yaJM3alusi JaHHBIX» - (OPMUPOBAHHE NPAKTHUYECKUX HABBIKOB MPHUMEHEHHUS O0a30BBIX
CTaTHUCTUYECKUX METOJIOB JJIs IUIAHUPOBAHUS, aHAIM3a U UHTEPIpETAIli B MPOIlecce HAYYHBIX
WCCIIE0BaHUM, B YaCTHOCTHU IIPH pa3padOTKe JEKAPCTBEHHBIX MPENapaToB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoeHme TUCHUIUIMHBI « AHATIN3 ¥ BU3YyaIM3alusl JaHHBIX)» HalpaBiIeHO HA (OPMHUPOBAHUE
y 00y4aroumxcs CiIeIyInX KOMISTeHIUN (4acTH KOMIIETeHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHBI)
CnocobeH pemats cTaHJapTHBIC
3a7a4M Ipo(hecCHOHATBHOM .
Z[eﬂTeZJ['IBHOCfI/I c(I:) HCTIOIE3OBAMMEM OIIK-10.2 YMmeeT cobmronaTh mpaBuia WHPOPMAIHOHHON
HH(OPMALIOHHbIX 6e30macHOCTH B POQeCCHOHATBHON IESITENbHOCTH;
61 IHOrDA (gnqecxmx ec’ coB OIIK-10.3 Cioco6en ucnonp30BaTh HHPOPMAITHOHHO-

OIIK-10 p pecypeos, KOMMYHMKAI[MOHHbIE TEXHOJIOIUH, BKIIIOUYas IIPUKIIATHOE

MEIMKO-ONO0I0THIECKON
TEPMHHOJIOT MU, HH(POpMaLIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
C Y4eTOM OCHOBHBIX TPeOOBaHUIl
nHGOPMAIMOHHOK 6€30MacCHOCTH

MPOrpaMMHOE 00€eCIIeYeHHEe, B TOM YUCIIE C MPUMEHEHHEM
TEXHOJIOT UM HNCKYCCTBCHHOT'O MHTCIJICKTA, MPU PCHICHUU 3a1a4
po¢heCCUOHANBHOM NeSITeIbHOCTH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuminuHa «AHamuM3 Y BU3yalu3alus [JaHHBIX» OTHOCUTCA K (aKyJIbTaTUBHBIM
mucuuruinHam 6noka @ TJL oOpa3oBaTesbHOM MPOrpaMMBbl BBICIIETO 0Opa30BaHMS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydaroOIIMecs TaKKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIlJIaHUPOBAHHBIX PE3YJIbTaTOB OCBOEHUS TUCIMIUIMHBI « AHAIN3 U BU3YyalIU3alus JaHHBIX).

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux 0ocmudiceHuro
3ANIAHUPOBAHRHbLX PpEe3)1bmamoe OC60E€HUA 0Z/ICI/;MI’IJZMHbl
IIpenmecTBylommue ITocnexyommue
Mudg Hanwenosanue I/IcpI/Il:l.HI/IHbI?,MOm JIN 1 [ nn.rm?}il/ﬁlo JIM
P KOMIIETEHIINH amen *Hy ’ men *Hy ’
MPAKTHKH MPAKTHKH
CrocoOeH peniath AHecTe310IIorusl,
CTaHJAPTHBIC 3a/1a4H peaHUMAIVsI, THTCHCUBHAS
npohecCHoHaIbHOM Tepanusi;
pod buocrarucruka; p ’
JIEITEILHOCTH C Tenemequiuna;
MenuiuHcKast ”HPOPMAaTHKa,
OIIK-10 HCIIOJIB30BaHIEM CoBpeMeHHbBIE METOBI
JlokazaTtenpHass MEIUIINHA; .
UH(POPMAINOHHBIX, MEIMUIMHCKON CTaTUCTUKH,
oubnmorpaduueckux OCHOBBI HAYYHO-
PecypcoB, MEIUKO- HCCIICAOBATEIBCKON pabOTHI;
OMOJIOTHYECKOM




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue HHCEI/IZ:[JII/IHLI?,MOI;II)’JIH, [ll/lCIII/lIlJII/Ii?lZI/ﬁIOlIyJII/I,
KOMIIETEHI[HH % .
NMPaKTHKH MPAKTHKH
TEPMHUHOJIOTHH,
nHpopMannoHHO-
KOMMYHHUKAIIUOHHBIX

TEXHOJIOTHH C yU4eTOM
OCHOBHBIX TPeOOBaHMIHA
HHPOPMATMOHHOM
6e3omacHoCTH

* - 3aIONHSAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmast TpyA0eMKOCTh TUCIUTUTHHBI « AHATN3 ¥ BU3yalln3allvs JAaHHBIX)» COCTABISET « 1) 3adeTHas eMuHUIA.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)

Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 34 34
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 2 2
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 36 36

3a4.e/l. 1 1




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pasnen 1

MecTo u 3HaUYeHuE
CTATUCTUYECKUX METOIOB
B IUIAHUPOBAHUHT
HCCIIENOBAHMM U aHAJIN3€e
UX pe3yIbTAaTOB

11

JlaHHBIE U omMcaTeIbHas CTAaTUCTHUKA.
KauecTBeHHBIC U KOINYECTBEHHBIE JaHHBIE,
IPYIIIBI CPAaBHEHHS, HyJIeBast TUIIOTE3a U OLIMOKH,
(akTOpBl. AJITOPUTMEBI CTATHCTHIECKOH 00paboTKH
JaHHBIX Pa3IMYHBIX THIIOB. [loHATHE O
reHepaJIbHOI COBOKYITHOCTH M BHIOOPKE.

JIP

1.2

OG61re faHHbIe O s3bIKe R, TOArOTOBKA U UMITOPT
naHHBIX B R-Studioro. OnucaTesnpHas CTaTUCTHKA B
R-Studio, ananu3 BEIOpOCOB.

JIP

1.3

Cnyuaiinbie BeauuruHbl. QYHKIMH paclpeesieHus: U
IJIOTHOCTH, MAaTEMAaTUYECKOE OXKHUJIAHUE U
JUCTIEPCUH, HE3aBUCUMOCTD CIIyYaiHbBIX BEJTMUHH.
IIpumeps! u3 skcniepTHBIX 0T4eTOB FDA.

JIP

14

[TraHMpOBaHME UCCIETOBAHNN H SKCIICPUMEHTOB.
PasznuyHble BapuaHThl 1M3aiiHa UCCIEeNOBaHUM,
YCTaHOBIICHHE TIPUINHHO-CIICICTBCHHBIX CBSI3¢H B
AKTUBHBIX U MMACCUBHBIX AKCIICPUMEHTAX.
I'eHepanbHAs COBOKYITHOCTH M BEIOOPKA,
perpe3eHTaTUBHAS BEIOOPKA, paHIOMH3AIIHS.
MomHocTh aHanu3a. OeHKa CTaTUCTHYECKOM
MoIHocTH. Pacuet pa3mepa (06bema) BRIOOPKH U
OIICHKA €€ PEeNpe3eHTaTUBHOCTH.
PangoMu3aliioHHbIE TAOIUIIEI.

JIP

Paznen 2

bazoBrie TPUHIUTIIBI
CTaTUCTHYCCKOI'O aHajin3a

2.1

Knaccudeckue MeTobl CTATUCTHKH. 3aKOHBI
pacrnpenieneHus BepoITHOCTEH, HOpMaJIbHOCTb
pacmipenenenue. [lapamerpudeckas u
HerapaMeTpUIecKasi CTaTUCTHKA. Mepbl pa3iinauii
HE CBSI3aHHBIX 1 CBS3aHHBIX BBIOOPOK (t-KpuTepuii n
y-kBazpar, tect @umepa, U-kpurepuit ManHa -
Yurau u 1p.). [lonbop 3akoHa 1 mapamMeTpoB
pacripeseneHys, MpoBepka Ha HOPMaIbHOCTb.
CpaBHeHHE 3aBUCHMBIX U HE 3aBUCUMBIX BHIOOPOK.
IocTpoeHue u aHaIKU3 TAOJIUI CONPSKEHHOCTH.

JIP

2.2

Hucnepcuonnsiit ananus. ucnepcus u F-
ctatucTtuka. Ilonsatre 06 0gHO(MAKTOPHOM H
MHOT0()aKTOPHOM JIMCIIEPCHOHHOM aHaJIM3E,
MHO)KECTBEHHBIE cpaBHeHHs1. [IpoBepka Ha
HOpMaIBHOCTH pactpeneneHus. One-way ANOVA,
JBYX(aKTOPHBII AUCIIEPCHOHHBIN aHaIn3, post-hoc
aHanu3 (kpurepuit ThIOKM ¥ MHOXKECTBEHHBIC
CpaBHECHUISI).

JIP

2.3

KoppensiuuoHHbIM 1 perpecCUOHHBINA aHAIH3.
[IpuHIUNBI aHANTKM3a 3aBUCUMOCTEH MEKIY
KOJINYECTBEHHBIMU [IEPEMEHHBIMH, IOHATHE O
JIMHENHBIX U HEJIMHEUHBIX PErPECCUOHHBIX
Mozenax. Pacder u nHTEpIpeTanus
koaddrmrentoB R u R2. [TocTpoerne nmpocThix
PEeTPeCcCHOHHBIX MOIEeH, IMUTAIIMOHHOE
MojenupoBanue. OleHKa KauecTBa MOJEIIH.

JIP

24

@DaKTOPHBINA U KJIACTEPHBIN aHAIM3.
Teopernueckas gacTs. [IpuHIHIT METOA TTTaBHBIX
komrioHeHT (PCA) kiacTepHOro aHanmsa.
ANTOpUTMBI pa3ieleHUs U HEPAPXUIECKOIT
knacrepusanuu. Pacctosuus. @akTopsl.
CokpalieHue uuciia NepeMeHHbIX.

JIP




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Pazgen 3

W36paHHBIE METOIBI
CTaTUCTHYECKOTO aHAJIN3a

3.1

AHanu3 3aBUCUMOCTEN «103a-BpeMsa-3ddexTy.
OcHosnble nossiTHs Tokcukomerpun (LC/EC,
NOEC, LOEC), npobuTt-aHanu3 U aHaJIn3
BbDKHBaeMocTu. M3yuenue naxer drc. [Tocrpoenue
KpPHUBBIX «103a-3¢dext», pacaer LC/EC. Mogenn
poOuT- 1 oruT-perpeccuu. [loctpoeHne KpUBBIX
Kannana-Meiiepa.

JIP

3.2

Jloructuueckas perpeccust U JUCKPUMHHALIMOHHBIN
a"anu3. [TorsATHE 0 KTaccn(pUKaINOHHOM aHAH3e,
ROC-ananms.

[paxrraeckas gacts. [Tonbop u mocTpoeHue
Mojenel, noctpoeHue u uarepnperamus ROC-
KPUBBIX.

JIP

Pasnen 4

[IpencraBnenue
pe3yIBTaToB
CTaTUCTUYECKOIO aHaIN3a

41

OmnucaHue CTaTUCTHYECKUX MPOILEaYp, U
IIPEACTABICHUE PE3YJIbTATOB CTATUCTHYECKOTO
a”anu3za. [IpeacraBieHue pe3ynbTaToB MPUMEHEHUS
CTaTHCTHYECKHUX METOJIOB B CTAThAX, ITyOIHKYEMBIX
B MEJUIMHCKUX )XypHaiax. Pa3dop pykoBoacTea
SAMPLE.

JIP

4.2

Busyanuzanus naHHbIX. [[pHHIMIB BU3yATH3aLHN
JUIsL pa3HBIX THIOB JaHHBIX. ba3oBele rpaduyeckue
BO3MOXHOCTH R: nnarpamMmsl paccesHus,
THCTOTpaMMBI, box-plot, KpyroBEIE U CTOTOUKOBBIC
JMarpaMMsl, rpagudeckue napamerpsl. [loarotoska
rpadMKOB K MyOJUKaLIUH.

JIP

Pazpen 5

MecTo u 3HaYeHUE
CTAaTUCTUYCCKUX MECTOOA0B
B pa3paboTKe JIEKapCTB

5.1

Omnpenenenue cTaTUCTUKUA. CTaTUCTHYECKUX
MIPUHIUIIBI pa3pabOTKHU JIEKAPCTBEHHBIX CPEJICTB Ha
Pa3HBIX dTanax XU3HEHHOTO ITUKJIa
JIEKapCTBEHHOTO Tpernapara: pa3paboTka,
MPOHU3BOJCTBO M KOHTPOJIb KaUEeCTBA,
JOKITMHHYCCKIE U KIMHUYECKUE HCCICIOBAHMSL.

JIP

5.2

OKcnepTu3a CTaTUCTUYECKUX aCHEKTOB B
PETHCTPAIIIOHHOM JI0ChE JIEKAPCTBEHHOTO
npenapara

JIP

Paznen 6

Ilouck u ananus
OUOMEIUIIUHCKON
nHpopmanuu

6.1

Hcnonp3oBanne Hanbosee NOMyISIpHBIX 0a3
JaHHBIX A7 IONCKa OMOMEINIIHCKON
napopmanuu. Anroputm PICO. Ctpykrypa moncka
JUI MH(pOpMAaIun Ui 0630pa TUTepaTypsl U
KIMHHKO-()apMaKOJOrH4eCKOr0 aHaJIN3a.

JIP

6.2

BBonHas nndopmanus o cucremaruueckom o03ope
JIATepaTypsl U MeTa-aHanuse. [IpuHuumnb
HPOBEIEHHS CHCTEMAaTHYECKUX 0030pOB U MeTa-
aHaJIU30B. BO3MOXHOCTH IPUMEHEHUS
HCKYCCTBEHHOTO MHTEJUIEKTA JJIs IOUCKA U aHAJIN3a
JIaHHBIX OMOMEMIIMHCKON HHpOpMaIuu

JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

* - 3anonaseTcs Tospko o OUYHOU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomut;, C3 —
npakmu4ecKue/CeMunapcKue 3aHamusl.




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

KommnbrorepHslii Kinacc 1i1s IpOBENCHUS
3aHSTUN, TPYNIOBBIX U MHAWBUIyaIbHBIX
KOHCYJIbTalli, TEKYIIET0 KOHTPOJIS U
KomnpioTepHblil | MpOMEKyTOYHON aTTeCTallli, OCHAIICHHAS

KJ1acc MePCOHATBHBIMU KOMIIBIOTEpaMU (B
KoJimdecTBe 15 mT.), JOCKOM (3KpaHOM) U
TEXHUUYECKUMU CPEJICTBAMHU MYJIbTUMEINA
Mpe3eHTalM.

Aynuropus JUisl CaMOCTOSITEIIbHON pabOThI
o0yyaromuxcs (MOXKeT UCIOIb30BaThCS IS

st o
A . | TpOBENIEHUsI CEMHUHAPCKUX 3aHSATHHI
CaMOCTOSITEIIbHON .
KOHCYJIBTaIMi{ ), OCHAIIIEHHAS] KOMILICKTOM
paboThI

CHeIMaIu3UPOBAHHON MeOen U
KoMmbroTepamu ¢ goctynom B OUOC.

* - ayauTOpUs U CaMOCTOATENFHON paboThl oOywatontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YYAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnosnas tumepamypa:

1. OCHOBBI CTATUCTHUYECKOTO aHAJIM3a B MEULMHE : ydeOHoe nocodue / B.M.
AnekceeBa, O.A. Maneposa, B.B. Koznos [u np.] ; mox pen. B.A. PemernukoBa. - Mocksa :
Menununckoe nHpopMmanmonHoe areHTcTBo, 2020. - 176 c. : .

2. Tokconbaes C.C.

DeMeHTBl CTATUCTUKH U aHaJIM3a JJAaHHBIX C MCIIOJIb30BaHUEM MaKeTa MPUKIIAJHBIX POrpaMM
R : yue6noe nmocodue / C.C. Tokconbaes, E.A. JIlykpsanosa, B./]. IIporieHko. - DneKTpoHHbIE
TekcToBbIe JaHHble. - M. : PY]IH, 2019. - 115 c.

URL: https://mega.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=479046&idb=0
Hononnumenvras aumepamypa:

1. Kensbept Mapk SxoBneBuu.

BeposiTHOCTB 1 cTaTHCTHKA B IpUMeEpax U 3aj1adax. T. 2. MapKkoBCKHUE LI€NU KaK OTHpaBHas
TOYKa TEOPUH CIy4alHbIX IpoueccoB U ux npunoxenus / M. 5. KensOept, FO. M. CyxoB ; Ilep.
c anri. JI. Caxno; Ilox pen. FO.Mumyper. - M. : MITHMO, 2010. - 560 c. : n.

2. Jlegamesa Tatpsana HukosaesHa.

KomnbrotepHas o0paboTka ctaructruueckux gaHHeIx = Computer Processing of Statistic Data
: IPaKTUKyM : yuyeOHo-meToanueckoe nocodue / T. H. Jlegamesa, B. E. [Iunaes. - DnekrpoHHbIe
TEKCTOBEIC JaHHEIC. - MockBa : PYJIH, 2021. - 76 c. : un. - Kaura Ha aHTIUACKOM S3BIKE.

URL: https://mega.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=498524&idb=0
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Anmeprnemy»:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyA€HTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIFOYEHHBIX JIOTOBOPOB
- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC «IOpaiit» http://www.biblio-online.ru
- OBC «KoncynbpTaHT cTynenTay www.studentlibrary.ru
- OBC «3nanuym» https://znanium.ru/




2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https:/link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 015 camocmosmensbHol pabomsl 00y4AOWUXCcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexuuii no AMCHMUIUIMHE « AHAIIW3 U BU3yaJIU3alUs JAHHBIX).

* - Bce y4eOHO-METOIUYECKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle guciuuruimasl B TYUC!



PA3BPABOTYMUK:

JlouieHT

Ky3nenosa Oubra
MarseeBHa

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit

Tloonuce

Damunus U.0.

[TokpoBckuit Bagum
Cepreeuu [b|]
3aBeAyrOIHi Kadenpo

Jonoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

ITpodeccop

Tloonuce

Damunus U.0.

Crypos Hukomnaii
Bragumuposuu

Honocnocms, BYIT

IHoonucw

Damunus U.0.



