MuHucrepcTBO 00pazoBanus U Hayku Poccuiickoit @enepannu
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs
«KyOaHcKkuil TOCy1apCTBEHHBIN YHHUBEPCUTET»

@DaKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUN

YTBEPXJIALO:
[TpopexTop no yuebHoit padore,
KauecTBY 00pa30BaHUsI — MEPBBIi
IPOPEKTOP

NBanos A.T.

noonucs

« » 2017 1.

PABOYASA TIPOI'PAMMA JUCHUIT/IMHBI
b1.B.13 INTAHUPOBAHUE N OPTAHU3ALIUA
IKCHHEPUMEHTA

Hanpasnenue noaroroBku/crnenuanbHocTh 20.03.01 Texnocdepnas 6e3omac-
HOCTh

HanpasnenHocts (mpodguib) be3onacHOCTh TEXHOJOTHUECKHUX MTPOLIECCOB U

IIPOU3BO/ICTB
[Iporpamma moAroTOBKU aKajieMuyecKkas
dopma oOydeHUS O4YHast
KBanudukanus (cTeneHb) BHITYCKHUKA OakasaBp

Kpacnomap 2017



Pabouas mporpamma aucuumruinael b1.B.13 IlnanupoBanue M opraHuszamusi >KCIIEpHUMEHTa
cocTaBlieHa B cooTBeTcTBUU ¢ DepepalibHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHIap-
TOM BBICIIETO 0Opa3oBaHus 1o HanpasieHuto moarotoBku 20.03.01 TexnocdepHas 6e3omac-
HOCTh (YpoBeHb OakanaBpuaTa), YTBEp)KAECHHBIM IpukazoM MuHoOpHayku Poccunm ot
21.03.2016 Ne 246.

Pabouyro mporpammy cocTaBmII:
H.B.Ilenpaemos, npodeccop kadeapsl Gu3nIecKoi XUMUH
J-p XMM. HayK, JIOII.

Pabouas nporpamma nucnurinHbl «ImaHupoBaHUe SKCIIEpUMEHTa)» YTBEPIKICHA Ha 3ace/a-
HuU Kadeapsl pundeckoil XumMun npotokon Ne 22 ot 26 urons 2017 r.
3aBenyronuii kageapoit pusmdeckoi xumun B.M.3a00momkuit

Pabouast mporpamMmma o0CyKaeHa Ha 3aceaHnuu Kadeapsl (BeITycKarolei) o0mei, Heopranu-
YECKOW XUMUU ¥ HH()DOPMAIIMOHHO-BBIYHCIUTEIIEHBIX TEXHOJIOTHIA B XUMHUH MPOTOKOJI Ne 7 ot
22 ntons 2017 1.

3aBenyromniuii kageapoil (BBITYCKArOIICH)

o011eil, HeopraHMYeCcKON XUMUU U HHPOPMAITIOHHO-BBIYMCIUTENbHBIX TEXHOJIOTHI B XUMUU
JOKT.XMM.HayK, mpodeccop H.H.bykos

VYTBepxk/ieHa Ha 3acelaHu yueOHO-METOINYECKON KOMUCCHH (DaKyJIbTeTa XMMHUU M BBICOKHUX
TeXHOJIOTUH 1poTokoa Ne 5 ot 27 utons 2017 .
[Tpencenarens YMK ¢akynbrera T.I1.CTOopoxkeHko

PenenseHTnr:

3aBenytonuii kadenpoii opranuueckoil, ¢uzuueckoi u kommouanoi xumun OGI'BOY BO
«KyOaHckuii rocy1apcTBEHHBIN arpapHbIil YHUBEpCUTET», I-p XUM. Hayk C.I1. Jlonienko.

Jouent xadenpsl oOuield, HEOPraHUYECKOM XUMHHM M HH()OPMAIIMOHHO-BBIUMCINUTEIBHBIX
texHojoruii B xumun ®I'BOY BO «KybOaHCKkuil rocynapCTBEHHBIN YHUBEPCHUTET», KaH[.
xuM. Hayk @.A. Konokomnos.



1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUIIJINHBI

1.1. Ieab AMCHMILVIMHBI: NTOJYYEHHUE CTYIEHTAMU TEOPETUUECKUX 3HAHUM 1 HaBBIKOB
IPAaKTUYECKOI0 UCCIIE0BAHUS B 00JIACTH IIJIAHUPOBAHUS U OPraHU3aLUK SKCIEPUMEHTA.

1.2. 3anatm AUCHMIIJIMHBI: OCBOCHHUEC 3HaHHI TECOPECTUUCCKHUX OCHOB IIJIAHUPOBAHUA U
OopraHu3al SKCIICPUMCHTA, IMOJIYYCHHUC HABBLIKOB IJIAHUPOBAHUA W OpraHU3allUH SKCICPU-

MCHTA.

1.3. Mecro aucuuniaunsl B cTpykrype OOII BO

JucuuruimHa «IlnanupoBanne M OpraHu3alusi SKCIEPUMEHTa» OTHOCHTCSA K BapHa-
tuBHOM 4actu bioka 1. Juctunmuael (Momaynu) ydeOHoro rmiana HampaieHus 20.03.01
TexHochepnas 6€30MaCHOCTb.

Nzyuyenuro nucuuruiubabl b1.B.13 «[lnanupoBanue u opraHu3aiusi 3KCIEPUMEHTa»
JIOJDKHO TIPENIIIeCTBOBATh M3YyUEHHE AUCHUIUIMH: «Bpicmas maremartukay, «MHpopmaTukay.
3HaHus, MPUOOPETEHHBIE MPU OCBOCHUU AMCLUILIMHBI, MOTYT OBITH KCIIOJIb30BAHBI IPU BbI-
MOJTHEHUH BBITYCKHOM KBaJTM(UKAITMOHHON PaOOTHI.

1.4 IlepeyeHb MIAaHMPYeMbIX Pe3yJIbTATOB 00yYeHHMs MO JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTaTaMH OCBOCHHsSI 00pa30BaTe/IbHOM Nporpam-

MBI
[Ipouiecc u3ydeHus TUCHUIUIMHBI HAMpaBieH HAa (popMHUpOBaHUE CIEAYIOIIUX KOMIIe-
teanmii: OK-12, OIIK-5, [1K-20, ITIK-23.
No Wunekce | Conepkanue koM- | B pesynbraTte nu3ydeHus yaeOHOM TUCIUIUIUHEI 00Y-
oy, | KOMIe- | TeTeHIHHI (unm eé YaroIuecs JOHKHbBI
| TeHIUHU YaCcTH) 3HaTh YMETh BJIa/1€Th
1 OK-12 | criocoOHOCTBIO MC- | OCHOBHBIE TIPO- | UCTIOIB30BATh CIOCOOHO-
MOJIb30BAaHUS OC- rpaMMHBIE OCHOBHBIE MIPO- | CTHIO UCIOJIb-
HOBHBIX ITPO- cpelncTBa B 00- | TpaMMHBIC 30BaTh OCHOB-
IrPaMMHBIX JaCTH TUTAHUPO- | CPEJNICTBA TUIa- HBIE TIPO-
CPEIICTB, yMEHHUEM | BaHUS  DKCIIe- | HHPOBAHUS DKC- | TPAMMHBIC
MOJIb30BATHCA TJI0- | PHUMEHTa MepUMeHTa Il | CPEe/ICTBa B
0anpHBIMU UH(DOP- peuieHus npo- oOractu 1a-
MAaI[MOHHBIMU pe- (dbeccroHaNbHBIX | HUPOBAHUS
cypcami, BJIaJIeHU- 3amad IKCIIEPUMEHTA
€M COBPEMEHHBIMHU JUTSL pEIICHUS
CpeJCTBaMU Tele- npodeccuo-
KOMMYHHUKAIHH, HAJIBHBIX U
CHOCOOHOCTBIO HC- COLIMAITLHBIX
MOJIb30BaTh HABBI- 3a/ma4y
KU paboThI C UH-
dopmanueit u3
Pa3IMYHBIX UCTOY-
HUKOB JIJIs peliie-
HUs podeccro-
HAIBHBIX U COIIH-
QTBHBIX 3aJ1a4
2 OIIK-5 | roTOBHOCTBIO K METOJIbl TJIaHHU- | IPUMEHSATh Me- | MeTOJaMHu
BBIMIOJHEHUIO MPO- | POBAaHUS JKCIe- | TOJAbl IUIAHUPO- | TUIAHUPOBAHHUS




No Wupnexc | Conepxxanue koM- | B pesynbrare usydenus yueOHOM JUCIUIUIUHEL 00Y-
[y, | KOMTe- | TeTeHIHHI (v eé YaroIuecs JOKHbI
TEHIUU JacTH) 3HATh yMeTh BJIAJIETH
(eccnoHaIbHBIX pUMEHTa, WC- | BAHUS JKCIEPHU- | IKCIICPUMEHTA
byHKIMH mpu pa- MOJIb3yeMbIe MEHTa HE00XO- | UCIOJIb3ye-
00TE B KOJUICKTHBE | NIPU  BBINOJIHE- | TUMBIC JUIS BbI- | MbIE TIPH BBI-
HUU  HAYYHO- | IOJHEHUU TIOJTHEHU U
UCCIIeIOBAaTEb- | HAYYHO- HAYYHO-
CKHX paboT HCCIIeIOBATENb- | HCCIIEeIOBA-
CKHUX padoT TEJIbCKUX pa-
oot
3 [IK-20 | cmocoOHOCTBIO METO/bI IJIaHU- | TIJIAHUPOBATH METOJaMU
MPUHUMATH y4a- POBaHMSI DKCIIe- | SKCIICPUMEHTHI | IJITAHUPOBAHUS
CTHE B HAYYHO- puMeHTa u 00- | 1 00pabaThIBaTh | SIKCIICPUMEHTA
U CCJIEI0BATENb- paboOTKH MOJIy- | MOJIyYEHHBIE 1 00paboTKH
CKUX pa3pabOTKax | YCHHBIX JaHHBIX | JAHHBIC TIOJTyYCHHBIX
o MPOQHITIO MO~ JTAHHBIX
TOTOBKH: CUCTEMa-
TU3UPOBATh HH-
dbopmariuio 1o Te-
M€ HCCJICIOBaHUM,
NPUHUMATD y4a-
CTHE B IKCIICPH-
MEHTax, oOpaba-
THIBATh IOJTYICH-
HBIC JTAHHBIE
4 [TIK-23 | ciocoOHOCTBIO METO/bl TUJIaHU- | IPUMEHATh Me- | MEeTOJIaMHU
MPUMEHSITh Ha pPOBaHMSI SKCIIE- | TOJbI IJIAHUPO- | MJTAHHUPOBAHUS
MPAKTUKE HABBIKKM | PAMEHTA,  WC- | BAaHUS JKCIEPH- | IKCIIEPHUMEHTA
MIPOBEJICHUS U MOJIb3yeMbIe MEHTa He0o0X0- | UCIOIIb3ye-
OTIFICAHUS UCCIIC- IPH  BBINIOJIHE- | IUMBIE JUJIS BBI- | MBIE TIPH BBI-
JIOBaHH, B TOM HUU  HAYYHO- | IOJHEHUU MOJTHEHU U
YHUCIIC IKCIIEPH- HCCIIeIOBATENb- | HAyYHO- HAy4YHO-
MEHTAJIbHBIX CKUX paboT, B | UCCIIEJIOBAaTEb- | UCCIIENOBA-
TOM YHCIIE JKC- | CKHX paboT, B | TEJIBCKUX pa-
NMepUMEHTaldb- | TOM YHUCIe JKc- | 00T, B TOM
HBIX MEPUMEHTAJTb- qHUClie JKCIIe-
HBIX, OMUCHIBATH | PUMEHTAIb-
ux HBIX, OITHACHI-
BaTh HX

2. CTpyKTypa M coepKaHue TUCHUIINHBI
2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUIAM padoT
OO6mas Tpyn0EMKOCTh TUCIUILIUHBI cocTaBisieT 4 3au.en. (144 daco), ux pacmpee-

JIHWE TI0 BUAaM palbOoT MPECTaBICHO B TaOIUIIE (0151 cm

yoenmos ODO).

Bun yuebnoi paboTbl

Bcero

Cemectpsl

qaCcoB

8

KonTakTHas padoTa, B TOM 4nciIe




AyIUTOpHBIE 3aHATHUS (BCEro) 60 60

3aHATHA JIEKIUOHHOTO TUIIA 20 20

JlaGopaTopHble 3aHATHS 40 40

3aHATHUsI CEMUHAPCKOTro TUIA (CEMUHAPBI, PaKTHYe-
CKHE 3aHSATHS)

HNHaga KOHTaKTHas paﬁoTa:

Kontpoib camocTositenbHOM padoTsl (KCP) 6 6
ITpomexxyrounas arrecrarus (MKT) 0,5 0,5
CamocrosiTesibHAas padoTa, B TOM YHCJIe 41,8 41,8

KypcoBas padora

[TpopaboTka y4yeOHOro (TeopeTudeckoro) MaTepuana 26 26

BrimomHeHne WHAWBHUTYaTbHBIX 3aaHi (TTOITOTOBKA
COOOIICHUH, TPEe3EHTAIUI )

Pedepar

[ToaroroBka oTvera 1o 1ab0paTOpHLIM paboTam 6 6

[ToaroroBka K TeKyIieMy KOHTPOJIIO 9,8 9,8

KoHnTtpoJs:

[ToaroroBka K SK3aMeHY 35,7 35,7

O0mas Tpya10eMKOCTh gac. 144 144
3a4. e/l 4 4

2.2 CTpyKTypa IMCOHILIHHbI:
Pacnipenenenuie Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTHU MO pa3/esiaM AUCIMILIN-

HBI.
Pazensl quctumuineel, n3ydaeMelie B 8 cemectpe (Juist cryaeToB ODO)
No KonnyectBo yacoB
pas- HaumenoBanue pasnenon AyuTopHaz Breayurop-
nena Bcero pabota Has paboTa
JI 113 JIP CPC
1 BBenenue 10 2 0 4 4
2 [Imanb1 mepBoOro u BTOPOro mo- 38 10 0 16 12
psiika
3 Metoapl MOMCKA ONTUMYyMa 28 4 0 12 12
[InannpoBaHue SKCIIEpUMEHTA
4 IIPY OIIMCaHUM Juarpamm '"cocTas 12 2 0 4 6
— CBOMCTBO".




Ne KoanuectBo yacos
pas- Hanmenosanue pasnenos AyRMTOpHaA Beayautop-
ena Bcero pabota Hasi paboTa
J I13 JIP CPC
[InanupoBaHue 3KCrIEpUMEHTA
IIpY U3yYCHUH MEXaHU3Ma sIBJIE-
Hui. [Ipumenenne merona
HauMEHBIINX KBagpaToB. Mc-
5 10JIb30BAaHUE METO]1a HAUMEHb- 138 2 0 4 78
LIMX KBAaJpaTOB IIPU U3yYCHUU
MEXaHU3Ma SIBJICHUH B CIy4ae
(hYyHKIMA HETMHEHHBIX TI0 Tapa-
Merpam. IlnanupoBanue skcne-
puMenToB B nakere STATISTICA
Hmozo no oucuyunnune: 20 40 41,8
2.3 Coaeprxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3auaTus JeKIMOHHOr0 THIIA
Ne HanmenoBanue Conepanme pasnena dopMa TeKylero
pazjeina KOHTPOJISI
1 2 3 4
1. Bsenenue ITonsTie 0 MaTeMaTHuecknx Metoaax mia- |KP, JIP
HUPOBaHUsA dKcIiepuMeHTa. Hayunslii u
IIPOMBILUICHHBINA 3KCIIEpUMEHT. DaKTOpHI,
BIIUSIOLIME HA TPOTEKAHUE TEXHOJIOTHYE-
ckoro nporecca. @yHKIMH OTKINKA U UX
reomMeTpuueckue oopassl. Maremaruyeckas
Mojienb nporecca. OCHOBHbBIE XapaKTepH-
CTHKH CIIy4allHbIX BEJIMYNH, UCIIOJIb3yEMbIX
B METOJIaX MJIAHUPOBAHUS SKCIIEPUMEHTA.
2. [Tnanel nepBoro |MHorogakropHsle 3kciepuMenTsl. Beine-  |KP, JIP

¥ BTOPOTO T10-
psaka

JIeHUe 3HauuMbIX (akTopoB. [1nan sxcne-
pumeHTa. Kputepun onTuManbHOCTH TUIA-
HOB PETrPECCHOHHOTO aHAIN3a.

JluneliHas perpeccusi OT OJHOIo (GakTopa.
Pacuer ko3¢ duLIeHTOB perpeccun MeTo-
JIOM HaMEHBIINX KBaJIpaToB.

[TonHbIi pakTOpHBIN HKCIEpUMEHT. Mat-
pHIIa TOJTHOTO (PAaKTOPHOT'O IKCIIEPUMEHTA U
e€ cBoiicTBa. ['eomeTpuueckuii 06pa3 miaHa
MOJHOTO (haKTOPHOT'O 3KCIIepUMeHTa. BbI-
YyHclieHne KO3 PUIIMEHTOB perpeccuu B
MOJTHOM (aKTOPHOM 3KcriepuMenTe. CtaTu-
CTHUYECKHM aHaIN3 ypaBHEHUS PErpPeccuu B
MOJTHOM (paKTOPHOM 3KCIIEPUMEHTE.
Jpobublit pakTOpHBIM dKcTIepuMeHT. MaT-
pu1a ApoOHOro (haKTOPHOTO IKCIIEPUMEHTA
u e€ cBoiicTBa. Briuncienue korppuiueH-
TOB perpeccuul B JpoOHOM (haKTOPHOM IKC-
nepuMenTe. CTaTUCTUYECKUN aHAJIN3 YPaB-




HEHUS PErPECCUu.

OnTtumusanus npouecca. OpToroHaibHOe
LEHTPaJIbHOE KOMIIO3UIIMOHHOE IIJIAHUPO-
Banue. Marpuna OLIKII u e€ coiicTBa.
Beruucnenne ko3 UIHEHTOB PErpeccuy B
OLIKII. CratucTuyeckuii aHaau3 ypaBHe-
HUs perpeccuu. PototabenbHoe eHTpaib-
HOE KOMITO3UIIMOHHOE TJIaHupOBaHue. Mart-
puna u e€ cBoiicTBa. Beruncnenue koappu-
1ueHTOoB perpeccuu. CTaTUCTUYECKUM aHa-
JIN3 YpaBHEHUS PErPECCUU.

Mertoapl noucka |Metoabl ofHOMEepHOTro noucka B mporecce |KP, JIP
onTUMyMa ONTUMU3ALMHU. MeTo bl MHOTOMEPHOTO TO-
MCKa 3KCTpEMyMa: TpaJIM€HTHBIA, KPYTOrO
BOCXOXkJieHus, ['aycca — 3aiiaens, ciydai-
HOTO noucka. CUMIUIEKCHBIN METOJ] ONTH-
MH3ALHH.
[InanupoBanue |[InanupoBanue skcnepuMeHnToB npu mate- |KP, JIP
HKCIIEPUMEHTAa  |MAaTHMYE€CKOM OMUCAHUU TUarpaMm "CocTaB —
IIpY ONMCAHUU  |CBOMCTBO".
nuarpamm "co-
CTaB — CBOW-
CTBO".
[InanupoBanue |IlnaHupoBaHue skciepuMenTa npu uzyue- |KP, JIP
AKCIIEPUMEHTA  |HUM MeXaHu3Ma siBieHuH. [[puMeHenue me-

IIPYU U3yYECHHUH
MEXaHu3Ma sB-
nenun. [Ipume-
HEHUE METOoAA
HAaUMEHBIINX
KBaaparos. Hc-

IIOJIb30BAHUC MC-

TOAA HAMMEHb-
LIMX KBaJpaToB
pU U3yYEHUH
MEXaHHU3Ma SIB-
JIEHHU B cIy4dae
byHKUIUH HETH-
HEWHBIX I10 Na-
pamerpawm. Ilna-
HUPOBAHUE IKC-
[IEPUMEHTOB B
MaKeTe

STATISTICA

TOAA HAMMEHBIINX KBanpaTos. Mcmnons3o-
BAaHME METOJ]a HAUMEHBIINX KBAIPaTOB IPH
U3y4YEHUU MEXaHU3Ma SBICHUH B ClIy4yae
(GYHKIMI HEMUHEHHBIX 110 ITapaMeTpaM.

[InannpoBaHMe SKCIIEPUMEHTOB B ITAKETE
STATISTICA

[Tpumeuanue: KP — kontponbHas padota, JIP — maGoparopnas padora

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA
He npenycMoTpeHbl y4eOHBIM MIIaHOM

2.3.3 JIaGopaTopHbIe 3aHATHS



Ne HaunmenoBanue nabopatopHbix paboT Popma Texymero
KOHTPOJIS

1.  |OcHoBHBIE XapaKTEPUCTUKH CIy4alHbIX BEIUYUH, Ucnionb3yeMbiX |JIP, KP
B METOJIaX IJIAHUPOBAHUS SKCIIEPUMEHTA.

2.  |llonHblil GaKTOPHBIA HKCIEPUMEHT. JIP, KP

3.  |ApoOGHbIi GaKTOPHBINA IKCIICPUMEHT. JIP, KP

4, OpTOroHaJIbHbIN EHTPATbHbIA KOMIO3UIIMOHHBIN TJIaH. JIP, KP

5. |Meton Naycca - 3aiijienst pu NOMCKE ONTHMYMA. JIP, KP

6. ['pavieHTHBINA METOJ] TOMCKA ONITUMYMa. JIP, KP

7. |Merox KpyTOro BOCXOK/JEHHS IIPU IOUCKE ONTUMYMa. JIP, KP

8. CUMIUIEKCHBIA METOJT TOMCKa ONTUMYyMa. JIP, KP

9. |IlnmanmpoBaHME SKCIIEPUMEHTOB ITpH MaTeMaTuieckom onucanuu (JIP, KP
JirarpaMm "coctaB — CBOMCTBO".

10. [Mcnonb3oBaHHE METOJAa HAMMEHBIIUX KBaApaToB npu uzyyenun |JIP, KP
MeXaHU3Ma SIBIICHUH B ciTydae QyHKINH HETMHEHHBIX T10 Iapa-
METpaM.

[Tpumeuanue: JIP — naboparopnas padora, KP — konTposbHas padota

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
He npenycMoTpeHs! y4eOHBIM IIIaHOM

2.4 IlepeueHb yueOHO-METOANYECKOr0 o0ecIeYeHusl 1S CAMOCTOATEIbHOI pado-
ThI 00y4aIOMIMXCH N0 AUCHUIINHE (MOAYJII0)

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecneueHUs JAUCITUITIINHBI

(TeopeTnyeckoro) ma-
Tepuana

Ne Bun CPC T10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 |[Ipopabotka yueOHoro |1. Bepumuaun, B.M. [TnanupoBanue u maremaruyeckas oOpa-

00TKa pe3yabTaTOB XMMUYECKOTO IKCIIEPUMEHTA [ DIIEKTPOH-
HBIN pecypc] : yueOHoe ocobue / B.W. Bepmmnun, H.B. Ilep-
1eB. — OnekTpoH. naH. — Cankrt-IletepOypr : Jlansb, 2017. —
236 c. — Pexum moctyma: https://e.lanbook.com/book/92623.
2. Xanadsa A.A. CTaTUCTHYECKHI aHAIIN3 JaHHBIX.
STATISTICA 6 [TekcT] : yuebHOE TOCOOHE TSI CTY/IEHTOB
By30B / A. A. XanadsH. - [2-e u3., nepepad. u jgor.]. - M. :
[bBunom-IIpecc], 2009. - 522 c.

3. CunnsieB, H. U. Teopus nmiuaHupoBaHUs SKCIIEPUMEHTA U
aHaJIN3 CTATUCTUYECKUX JaHHBIX | YUCOHUK U MPAKTUKYM JUIs
OakanaBpuata u mMmaructpatypsl / H. . CugnasieB. — 2-e u3 .,
nepepabd. u gon. — M. : U3garensctBo FOpaiit, 2018. — 495 c.
— (Cepus : bakanaBp u maructp. AkajieMU4ecKuil Kypc). —
ISBN 978-5-534-05070-7. — Pexwum noctymna : Www.biblio-
online.ru/book/5C45231A-3D80-4AEE-B267-011D9B22671B.
4. I'puropses, 10./]. MeToas! ONTUMAaIBHOTO IJIAHUPOBAHUS
AKCTIEPUMEHTA: JINHEWHBIE MOJIENN [ DNEKTPOHHBIN pecypc] :
yuebnoe nocodue / FO.J1. I'puropbeB. — DeKTpoH. JaH. —
Cankrt-IlerepOypr : Jlans, 2015. — 320 c. — Pexum nocryna:
https://e.lanbook.com/book/65949.

5. CmarynoBa, A.H. MaTemaTn4eckoe TUIaHUPOBAaHHE IKCIIe-



https://e.lanbook.com/book/92623
http://www.biblio-online.ru/book/5C45231A-3D80-4AEE-B267-011D9B22671B
http://www.biblio-online.ru/book/5C45231A-3D80-4AEE-B267-011D9B22671B
https://e.lanbook.com/book/65949

pUMEHTA B METOIMYECKUX MCCIEA0BAHNAX aHATUTUYECKON
XUMUU [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue / A.H.
CwmaryHoBa, I'.B. Ilamkosa, JI.W. benbix. — DieKTpoH. AaH.
— Camnkr-IletepOypr : JIanp, 2018. — 120 c. — Pexum n0-
cryma: https://e.lanbook.com/book/98248.

6. MeToauueckue peKOMEeHIalliy K OpraHu3aliy ayIuTOPHON
U BHEAYUTOPHOU (CaMOCTOSITENbHOI) pabOThI CTYAEHTOB: Me-
toaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [loun-
HOK, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuit
roc. yH-T, 2018. 89 c.

2 |[ToaroroBka K BbINON- |MeToAMYECKHE PEKOMEHIANN K OpraHU3allud ayJUTOPHOU H
HEHMIO JJa0OPAaTOPHBIX |BHEAYAUTOPHOMN (CaMOCTOSATENIbHOM) pabOThl CTYAEHTOB: METO-

pabort nnaeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHok,
A.B. becnianos, H.B. Jlo3za. — Kpacuonap: Kybauckuii roc. yH-
T, 2018. 89 c.

Y4eOHO-MeTOINYeCKHE MaTepHalIbl Ui CAMOCTOSATEIBHOW paboThl 00yJaromuXcst U3
YKCIIa UHBAIUIOB M JIAI C OTPaHHUYEHHBIME BO3MOXHOCTSIME 3710poBbst (OB3) nmpenocrasisi-
10TCS B (hopMax, aganTUPOBAHHBIX K OTPAaHUYEHHSM HMX 3I0POBbSI M BOCHPHUATHS MHPOpMa-
UH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

s opmupoBaHusi MpohecCHOHATBHBIX KOMIIETEHIIMH B MPOIIECCE OCBOEHMS Kypca
UCTIONIBb3YeTCsl TEXHOJOTHS MpodeCCHOHATBHO-PAa3BUBAIOLIET0 00yUeHHs, MpeayCcMaTpHUBato-
11asi He TOJIBKO Iepesjayy TEOPETUYECKOro MaTepuana, HO U CTUMYJIMPOBAaHUE ITO3HABATEIb-
HBIX JIeHCTBUHA CTyAEHTOB. YacTh JIGKLIMOHHBIX 3aHATHH MPOBOAUTCS B (opMe MpoOIEeMHBIX
nexuuit. B pamkax 1a00paTOpHbBIX U MPAKTUYECKUX 3aHATHH MPUMEHSIIOTCSI METOJIbI TPOEKT-
HOTO 00y4YeHUsI, HCCIIEOBATEIHCKAE METOIbI, METOJI KOHKPETHBIX cHTyaluid. B mpomecce ca-
MOCTOSATENBHOM J1eATENIbHOCTH CTYIEHTHI YIIIyOJISIOT M pacIIupsIOT TEOPETUUECKUE 3HAHMUS,
pelmarT pacuéTHbIE 3aJaul, TaKXkKe 3a/laHus, He TpeOyrome pacué€ToB, HO JUJISl BBIIOJIHEHUS
KOTOPBIX HEOOXO0IMMO TITyOOKOE 3HAHHE COOTBETCTBYIOLIETO TEOPETUYECKOTO pas/iena.

JUig i1 ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMM 3/I0POBBS IPEAYCMOTpPEHA OpraHU3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OuneHoYHbIE CpeacTBa ISl TEKYLIero KOHTPOJIS YCIEeBAeMOCTH U IPOMEXKY-
TOYHOM aTTecTaluu
4.1 ®oHA OLIEeHOYHBIX CPEICTB /I MPOBeeHUs TeKyIlel aTTecTalul

BAPUAHT KOHTPOJIbHOU PABOTBHI Ne 1
1o aucuuiuinHe “llnanupoBaHue U OpraHu3anus SKCIepuMeHTa


https://e.lanbook.com/book/98248

Hanpasnenue noarorosku — 20.03.01 TexnocdepHas 6€30macHOCTb
Paznenbt paboueii nporpammsl «Beenenue», «Ilmansl mepBoro v BTOPOro MOPSIIKa»
Bapuanr 1

1. OcHOBHBIC MOHATHUS TUIAHUPOBAHUS SKCIIEPUMEHTA: CTATHCTUUYECKAsE MOJIETh O0OBEKTa,
crocoObl HaKOIUICHHUST HHpOpMaIiu 00 0OBEKTE.

2. Ha3znauyeHnwue 1muiaHoB nepBoro nopsaka. Kak crpourcs matpuna manuposanus 110D B
¢du3ndeckux u 6e3pa3MepHbIX nepeMeHHbIX? [IpuBenuTe npuMep, yKakute ee 0COOCHHO-
ctu. ['eomerpuueckuii 00pa3 riana [1D3.

3. Kakyro popmy numeeT noBepXHOCTh OTKIIMKA, MOJydYaeMas B pe3ybTaTe BbIIOIHEHHS
JADD? IlpuBenute pucyHoK ajisi IBYX(PaKTOPHOTO OOBEKTA.

4. Kakwue uziey ojoKeHbl B OCHOBY METO/1a HaMMEHbIINX KBaapaTos? IIpuBect nmpumep
BBIBOZA (hopMyI JUIsl pacueTa KodPPHUIHMEHTOB (YHKIUU JIMHEHHOH 10 3TUM KOAPPHUIIH-
eHTaM (Juciio Ko GHUIMEHTOB paBHO 3).

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 2
no aucuumuivnae “IInanupoBaHue M opraHu3anus SKCrepuMeHTa
Hamnpasnenue noarororku — 20.03.01 TexnocdepHas 6€30macHOCTb

Paznenbl paboueil mporpammsl «MeToabI TOMCKa ONTUMYMa»
Bapmuanr 1

1. 3agaya noucka ontumyma. O6IacTH, T/Ie BO3HUKAET HEOOXOIMMOCTh B PEIIEHUH JTOH 3a-
JIauH.

2. CUMIIIEKCHBI METO/1 IOMCKA ONTUMYMa MHOTOMEPHON (YHKIIUN OTKIIMKA.

3. Kak M0oxHO npeobpa3oBaTh GYHKIUIO HETMHEHHYIO 110 MIEPEMEHHBIM K JTMHEWHOMY BUILY,
y100HOMY ISl TTOCIIEAYIOIIEr0 HaX 0K JIeHHs ee K0d(h(DUIIMEHTOB ¢ MOMOILBIO MpocTeiiie-
ro BapMaHTa METO0Jla HAaUMEHbIINX KBapaToB? [IpuBecTu Tpu pa3inyHbIX pUMEpA.

4. Kak, mosp3ysich pazioxkeHueM (pyHKIMN HelTuHeWHoH no kosddunmentam B psn Teitnopa
U TIPUMEHSS MJIed METO/Ia HAaMMEHBIINX KBaJpaTOB, PacCYUTATh KOd(PPHUIIMEHTH U3BECT-
HOW (YHKIIMHU MO 3KCIEPUMEHTANbHBIM JaHHbIM? [IpuBecTH nmpumep pacuera Juis Kakoi-
100 QYHKIIUH.

4.2 ®oHA OLICHOYHBIX CPEACTB ISl MPOBeJICHUs MPOMEKYTOYHOM aTTecTAlNU

Bomnpocsl k 3auéty

1. TloscHuTe OCHOBHBIE MOHATHS IUIAHUPOBAHMS SKCIIEPUMEHTA: TUIaH 3KCIIEPUMEHTa, TuIa-
HUPOBaHUE IKCIEPUMEHTA, CIIOCOOBI HaKOIIeHHsI HHpopmanu 06 oobekTe. B cBsizu ¢
4eM MOJIeNIb 00bEKTa Ha3bIBAIOT CTATUCTUYECKOMN ?

2. Kakue 3aaun MOTyT OBITh pEIICHBI C TPUMEHEHUEM IIJIaHUPOBaHUS 3KcriepuMenTa? B
KaKUX 00JacTsIX HAyKH U TEXHUKH MPUMEHUMBI METO/IbI IIJITAHUPOBAHUS SKCIIEpUMEHTa?
[TosicHuTe OCHOBHBIE MOHATHS IUTAHUPOBAHMSI SKCIIEPUMEHTA: 00BEKT, (PaKTOPBI, OTKIH-
ku. Kakue BBIIEISIOT TUITBI (PaKTOPOB?

10



10.

11.
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14.

15.

16.

17.

18.

19.

20.

21.

B kakux ciyyasx NpuMEHSIOT IUIaHbl IepBoro nopsaka? Kak ctpoutcs mMarpuia miaHu-
poBanus [1DD B pusndeckux u 6e3pa3mMepHbIX nepeMeHHbIX? [IpuBeauTe npumep, yka-
XKHUTE 0cOOEHHOCTH 3TON MaTpuibl. I300pa3ute reomerpuueckuii oopa3s miana [1D3.
Kakyro ¢popmy nMeeT moBepXHOCTh OTKJIMKA, OJTy4aeMasi B pe3yJIbTaTe BhIMOIHEHUS
[1DD? IlpuBeauTe pUCYHOK I 1BYX(AKTOPHOTO OOBEKTA.

Kak ctpoutcst marpuna ruianupoBanus 1dD B pusndeckux u 6e3pazMepHbIX MepeMeH-
Heix? [IpuBenure npumep, ykaxxure ee 0co0eHHOCTH. J1Ji 4Yero NpUMEHSIOT TeHepupy-
fomue oTHomeHus? Uto Takoe onpenenstomue KonTpactel? Kakoi reomerpuyueckuii 00-
pa3 cooTBeTcTBYeT IUTany JDD ans tpexdakropHoro oonexra?

Kakyto popmy nmeeT moBepXHOCTb OTKIIMKA, MTOTy4aeMas B pe3ybTaTe BbIIOIHEHHS
JAD3? IlpuBenute B KauecTBE NOSICHEHUS PUCYHOK. B KakuX cilydasx NpUMEHEHUE I11a-
HOB IEPBOT0 MOPSAKA HEIOCTATOYHO JJIsl ONKUcaHusl (PYHKIUU OTKIIMKA U3y4aeMOoro o0b-
ekra’?

B kakux ciyyasix BO3HMKAeT HEOOXOAMMOCTb B IPUMEHEHHUH IIJIaHOB BTOPOT0 Mopsiaka’?
Kak crpoutcsa matpuna ruranuposanust OLIKII B pusnyeckux u 6e3pasmMepHbIX nepe-
MeHHbIX? [IpuBenuTe npumep, ykaxkure ee ocooeHHocTu. M3006pazure Ha pucyHke reo-
MeTpuueckuii o0pa3 riana OLIKII.

Kaxoii miian skcnepruMeHTa Ha3bIBat0T KOMNO3MIMOHHBIM? [IpruBenuTe npumep Takoro
I1aHa. B yeMm nmpeumyniecTBo Takoro riaHa’?

Kakyto popmy nmeeT moBepXHOCTh OTKJIMKA, TOTy4aeMas B Pe3yJIbTaTe BBIMOIHEHUS
OKIII? ITpuBeaute pucyHOK Aiisi ABYX(aKTOPHOTO 00beKTa. B kakux ciydasx BO3HHKA-
€T HeoOXOAMMOCTh B IPUMEHEHHH TUIAHOB BTOPOTO MopsiAKa?

Kakoe cBOMCTBO M1aHa SKCIIEPUMEHTA Ha3bIBAlOT OPTOrOHaIbHOCTHIO? Kak nocturaercs
oproroHanbHoCTh IaHa B [1P3, B OLIKII? Kakue npeumyiectsa UMEIOT OPTOrOHANIb-
HBIC TUTaHBI IPpH pacuére KodhPuueHToB perpeccun?

B yem ocoOeHHOCTH peanu3anuy MeTo1a HAMMEHBIIUX KBAIPAaTOB B CIIy4yae MPUMEHEHUS
manoB [1PD, JIdD u OLIKII?

Kakune ko3¢ purimenTs perpeccunt Ha3pIBatOT 3HAUMMbIMHU? Kakie — He3HauUMBbIMU?
Kak mpoBepsieTcst 3HauNMOCTh K03(h(HUITUEHTOB perpeccun?

Kakas maremMaTudeckasi MOJ€JIb Ha3bIBAETCS a/IeKBaTHOW AKCIIEPUMEHTAIBHBIM JaHHBIM?
Kakas — HeanekBatHO#? Kak npoBepsieTcst aieKBaTHOCTh MAaTEMaTUYECKOW MOEIH?
Kakoe pelenue npuHuMaeTcsi, €ciau 00HapyKeHO, YTO MOJIENb SIBJISIETCS HEeaeKBaTHOU?
Uem oTiIMyarOTCS IUIaHbI IEPBOTO U BTOPOro nopsiaka? B kakux ciiydasx IpUMEHUMBbI
IUTaHBI IEPBOTO MOPSAIKA, BTOporo nopsaka? Kakue Gurypsl sBiIstoTCs reOMETpUYECKH-
Mu obpazamu ianoB [1D3, JIOD u OKUII? [Tpuseaute pucyHku 1yist 1ByX(HakTOPHOTO
U Tpex(hakTOpHOTO 0OBEKTOB.

Kax B3aumocssizansl Matpuilsl [1O3, JIOD u OKUII? ITpuBeaute npuMepsl, moATBEP-
KJAIOIINE ATY B3aUMOCBA3b. Y KaKUTE OOIIME CBOICTBA 3TUX IJIAHOB U PA3IHUUSL.

B kakux cioydasx BO3HMKAET 3a/1a4a MOMCKa onTUMyMa GpyHKIMHU oTkianka? Kakue meto-
JIbI IPUMEHSIFOTCS 1711 €10 HaXOXKJCHUS?

Kakue metonpl norcka ontTuMyMa (pyHKIUN TPUMEHUMBI B OTHOMEPHOM ciydae (OqHO-
(baxTopHbII 00BEKT)?

VYkaxxute 0cOOEHHOCTH MHOTOMEPHOT'O TIOMCKA ONTHUMYMa, €ro OTJIMYHS OT OJJHOMEPHOTO
noucka. [I[puMeHsI0TCS 11 B MHOTOMEPHOM IOMCKE METO/IBI, UCIIOJIB3YEMBIE B OJTHOMED-
HoM nioucke? [IpuBeaure mpuMepsl.

[Tosicuute meton ["aycca — 3aiifens npu HAXOXKJIEHUH SKCTPEMYyMa MHOTOMEPHOH (yHK-
Uy OTKJIMKa. CpaBHUTE 3TOT METOJI C IPYTUMHU METOAAMH MHOTOMEPHOI'O IIOUCKA, yKa-
JKUTE €ro MPeruMyIIecTBa U HEJJOCTATKH.

Kakas BenuunHa Ha3pIBaeTCs rpagueHToM QyHKIMM oTkiauka? Kak rpanuent GpyHKuuu
CBsI3aH C €€ YaCTHBIMM ITPOM3BOAHBIMU 1O (hakTopam? Kak MeTon rpajineHTa ucrnoib3y-
eTcsl IS TIOMCKa AKCTpeMyMa MHOroMepHoH GyHKkunu oTkirka? CpaBHUTE 3TOT METOJ C
JpYTMMH METOJIaMHd MHOTOMEPHOTO ITOMCKA, YKAKUTE €r0 MPEUMYILECTBA U HETOCTATKH.
[TosicHuTe CUMIUIEKCHBIA METO]] TIOMCKA ONTUMYMa MHOTOMEPHOU (DYHKIIMU OTKIIMKA.
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CpaBHHTE 3TOT METOJ C APYTUMHU METOJIaMU MHOTOMEPHOIO MOUCKA, YKAKUTE €ro Mpe-
UMYILIECTBA U HETOCTATKH.

[TosicHuTE METO/ CIy4aHOTO MOKCKA JUISl HAXO0XKICHUS SKCTPEMyMa MHOTOMEPHOM
¢ynkuuym otkarka. CpaBHHTE 3TOT METOA C APYTUMH METOAAMU MHOTOMEPHOTO ITOHMCKa,
YKaXHUTE €ro MPeuMYyIIecTBa U HEJOCTaTKH.

MaremaTnueckoe OIucaHue auarpaMM ""'coctaB — cBOMCTBO". IIpuBeieHHBIE TOJTMHOMBI.
['eomeTpryeckue 00pa3bl CUMILIEKC-PEIIETYAThIX IJIAHOB.

B yewm 3akitogaercs MeTo]l TMHEapu3auuu GyHKIIHH?

[TosicHuTe MCNOJIB30BaHNE METO]a HAUMEHBIINX KBaIpaTOB Ul pacyeTa 1o dKCIepu-
MEHTAJIbHBIM JIaHHBIM K03()()UIIMEHTOB U3BECTHOU (DYHKIIMU HEIIMHEHHOMN MO 3TUM KO-
s unmenTam.

Kak MOXHO MCIIONIb30BaTh METO/IbI ITOMCKA ONTUMYMa (DYHKLIMU OTKIIMKA JUIsl pacuera
ko3 purmeHToB GYHKIIMHA HETMHEHHOHN 110 3TUM KOd(DPHUITHEHTaM 10 SKCIIEPUMEHTATb-
HBIM JaHHBIM?

[1nanupoBanue sxcriepumeHToB B nakete STATISTICA

Bonpocs! k 3k3aMeny
OcCHOBHbBIE NOHATHUS IUIAHUPOBAHMS SKCIIEPUMEHTA: 00BEKT UcclefoBaHus, (pakrop, oT-
KJIMK, IUTaH SKCIIEPUMEHTA.
CraTtuctuyeckas MOJiellb 00bEKTa, PYHKIUHU OTKIMKA U UX T€OMETpUUYECKHe 00pa3bl.
OcCHOBHbBIE XapaKTEPUCTHKU CIy4YalHbIX BEIMUYUH, UCIOJIB3YEMBIX B METOJAAX IJIAHUPO-
BaHUs YKCIIEPUMEHTA.
Crioco6b1 HakoruieHus: HHpopMaIu 00 0ObEKTe.
Ob6nactu, B KOTOPBIX HAXOAUT IPUMEHEHHE TNIAHMPOBAHNE 3KCIIEPUMEHTA.
Ha3nauenue u ocCHOBHbIE OCOOEHHOCTH IIJIAaHOB NIEPBOIO MOPSAIKA.
Marpuua noiaHoro (GpakTopHOro 3KCHEpUMEHTa U €€ CBOWCTBA, FeOMETpHUecKuil oOpa3
miaHa [1DD.
Kakue unen monoxeHsl B OCHOBY METOAAa HaMMEHbIINX KBaaparoB? IlpuBectu mpumep
BbIBOJIa pOpMyT JuIsl pacueTa KOdpGUIMEeHTOB QYHKIIMHU JIUHEHHOHN 10 3TUM KO3pPuIu-
eHTaM (IHCII0 KOIPPUIIEHTOB PaBHO 3).
Borunicnenue k03 QpUIIMEHTOB perpeccur B MOJHOM (PAKTOPHOM SKCIIEPUMEHTE.
ITpoBepka OHOPOAHOCTH OLIEHOK JUCIIEPCHH, TPOBEPKA 3HAUUMOCTU KOI(PPHUIIMEHTOB U
a/IeKBaTHOCTU ypaBHEHUS PErPECCUU B TIOJTHOM (DaKTOPHOM IKCIEPUMEHTE.
Kakyto (opmy MMeeT MOBEPXHOCTh OTKIIMKA, MOJydaeMas B pe3yJbTaTe BbINOJIHEHUS
[1DI? IIpuBenuTe pUCYHOK IS ABYX(PAKTOPHOTO 0OBEKTA.
HpoOHbIit pakTOpHBIN SKCHIEPUMEHT; 00JIACTH €ro MpUMEHEeHHs; Martpuia riana Jd0,
ee cBs3b ¢ Marpuuen [1dD, reomerpuueckuii o6pa3 miana 1OD.
['eHepupyromirie OTHOIICHHUS, ONIPEAEIAIONINE KOHTPACThI, CMEIIaHHbIE OLEHKU KOdPPu-
LIUEHTOB ypaBHEHUs perpeccun B J1O3.
Brruncnenne ko3 puireHToB perpeccuu B IpoOHOM (PaKTOPHOM KCIIEPUMEHTE.
Kakyro ¢opmy MMeeT MOBEPXHOCTh OTKIIMKA, TMOJTydaeMmas B pe3yjbTaTe BBITOJHEHHS
JADD?
Martpuua opTOroHaJIbHOrO LEHTPAIBHOIO KOMIIO3UIIMOHHOIO IIJIaHa, €€ CBOMCTBA, Ieo-
MeTpuueckuit o0pa3 miana OLIKII.
Kakyto (opMy MMeeT MOBEPXHOCTh OTKIIMKA, TOJydaeMas B pe3yjbTaTe BBITOJHEHHS
OLKTI? ITpuBenuTe puCyHOK Tl IBYX(aKTOPHOTO OOBEKTA.
Martpuia poToTabeabHOro LEHTPAIBHOTO KOMIIO3UIIMOHHOIO IJIaHa, €€ CBOMCTBA, Ieo-
MeTpuueckuit o0pa3 miana OLIKII.
B kakux ciiyyasix BO3HHUKAeT HEOOXOAMMOCTh MPUMEHEHUS TPEXYPOBHEBBIX (PAKTOPHBIX
IJIAHOB ITPY IIJIAHUPOBAHUH SKCIIEPUMEHTOB?
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20. 3agaua moucka ontumyma. OO0sacTu, rie BO3HUKAET HEOOXOAMMOCTh B PEIICHUU 3TOU
3a/1a4i.

21. Knaccudukaruss METO0B ONTUMHU3AIMNU: TEOPETHUECKHE, IKCIIEPUMEHTAIbHBIE, TPaIU-
€HTHbIC, HETPaIUCHTHBIE.

22. Metoapl OAHOMEPHOTO IOUCKA ONTUMYMA.

23. OcoO6EHHOCTH MHOTOMEPHOTI'O ITOMCKA ONTUMYyMa.

24. Meron rpagueHTa B MHOTOMEPHOM TIOHCKE.

25. Meroa KpyToro BOCX0/I€HHSI B MHOTOMEPHOM IOHMCKE.

26. Metox I"'aycca — 3aiigenss B MHOTOMEpHOM TIOMCKE.

27. Meroa ciy4aifHOro morcka B MHOTOMEPHOM TIOUCKE.

28. CUMIUIEKCHBIA METO]] ONITUMU3AIIH.

29. MaremaTuyeckoe ONMHMCaHue auarpamm '"coctaB — cBOMCTBO". IIpuBeIeHHBIC TTOJTMHOMBI.
I'eomerprueckue 00pa3bl CUMILIEKC-PEIIETYATHIX IIAHOB.

30. Kaxk moxHO nmpeoOpa3oBaTh GYHKIIHIO HETMHEHHYIO 110 IEPEMEHHBIM K TUHEHHOMY BHUY,
yIOOHOMY ISl TTOCTIENYIOIIET0 HAXOXKJICHUS €€ KOA((HUIIMEHTOB C MOMOIIBIO POCTEH-
IIeTr0 BapyuaHTa METO/ia HauMEeHbIINX KBaapaToB? [IpuBecTH TpHu pa3nuyHbIX IPUMEpA.

31. Kak, monbp3ysch paznokeHueM (yHKIHUN HelMuHEHHOH 1o ko3ddunnentam B psa Teitno-
pa ¥ IpUMEHAA UJIEU METOJa HAaMMEHBIINUX KBaJIpaToB, pPacCUYUTaTh KOI(PPUIIMEHTHI U3-
BECTHOW (PYHKIIMH IO 3KCIICPUMEHTAIBHBIM JaHHbIM? [IpuBecTu mpumMep pacdera Jyis
KaKo-1100 (PyHKITHH.

32. Uro sBisieTcss 00OIUM MEXKIYy METOJaMHU MOHMCKAa ONTUMyMa (YHKIIUH OTKJIMKA M METO-
namu pacdeta Ko3(pPuIreHToB GyHKINN HETMHEHHON 10 3TUM Kod(dduiimeHTam mo 3Kc-
MePUMCHTAIBLHBIM JAaHHBIM?

33. Kak mo sSKcrnepuMEHTAIbHBIM JIaHHBIM, MOJIB3YSCh CUMIUIEKCHBIM METOJOM, MOXKHO
HaiiTh K03 P PUIMEHTH! PYHKIIUN HETMHEHHOHN 110 3TUM Kod(hdurimeHTam?

34. IlnanupoBanue sxcnepumenToB B makere STATISTICA

IIpumep OnieTa K IK3aMeHy
OI'bBOY BO «KybaHckHil rOCy1apCTBEHHBIH YHHBEPCUTET
@akynbTeT XUMHH U BBICOKHX TEXHOJIOTUH
Kadenpa puznueckoit xummu
Hanpasnenue 20.03.01 TexnocdepHnas 6e30macHOCTh
Huctmmumza «[maHupoBanre M OpraHu3anus SKCIIEPIMEHTa

DK3AMEHAIIMOHHBII BUJIET Ne 1.

1. OcHOBHBIE XapaKTEPUCTUKHU CITyYaiHBIX BEIMYHH, UCIIOJIb3YEMbIX B METOAAX IJIAHUPOBa-
HUS OKCIICPUMCEHTA.

2. MaTtpu1a opTOroHaJbHOT'O LIEHTPAIbHOTO KOMITO3UIIMOHHOT'O TIaHa, €€ CBOICTBA, TeOMeT-
pudeckuii oopa3s rurana OLKTI.

3aBeayromuit kadeapoit
buznyecKoi XuMuM, 1.X.H., Mpod. B.U. 3a6onoukuit

OneHouHble cpeicTBa JUIsl MHBAIMJIOB U JIULL C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370-
POBbsI BBIOUPAIOTCSI C YYE€TOM UX MHJIMBUIYaIbHBIX IICUXO(PU3NYECKUX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH MHBAIMJIAM U JIMIIaM C OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3710~
POBbsI IPEAOCTABISETCS TOMOIHUTEIFHOE BPEMS JJIsl HOJTOTOBKM OTBETA HA IK3aMEHE;
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— IIpU MIPOBEICHUH TPOIEAYPHI OLICHUBAHUS PE3YJIHTATOB O0yUEHUS WHBAIHIOB U JIUIT
C OTPaHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JIOPOBBS IPEAYCMATPUBACTCS MCIIOIB30BAaHHE TEXHUYC-
CKHX CpPECTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYATLHBIMI OCOOCHHOCTSIMH;

— TpU HEOOXOAMMOCTHU JUISI OOYYAIOLINXCSl ¢ OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU 3]10-
POBbBSI U MHBAJIHJIOB TPOIIEAypa OIICHUBAHUS PE3yIbTATOB OOYUCHHUS MO TUCIUTUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oneHUBaHUS PE3yIbTATOB OOYUCHHSI MHBAIHIOB U JIUI] C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI TI0 JUCHUIUTUHE (MOIYIIO) MPEAyCMAaTPHBACT IMPEIOCTABICHHE
uH(popMaluu B popmax, aJanTUPOBAHHBIX K OTPAaHUYCHHUSIM UX 3JI0POBbS U BOCIPHSITHS WH-
dbopmaruu:

JJis U1 ¢ HApYIICHUSIME 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

5. IlepevyeHb OCHOBHOW W /IONOJIHUTEIbHON y4eOHOH JUTepaTypbl, HE00X0AUMOil
JJIs1 OCBOCHMS IV CHUILTHHBI (MOXYJIA)

5.1 OcHoBHast TUTEpaTypa:

1. Bepummnun, B.U. IlnanupoBanue n Matemaruueckas oOpaboTKa pe3yslbTaTOB XH-
MHYECKOTO SKCIIEpUMEHTa [DIEeKTPOHHBIN pecype] : ydeOHoe mocobue / B.M. Bepmunum,
H.B. Ilepues. — DnektpoH. naH. — Cankt-IlerepOypr : Jlanb, 2017. — 236 c. — Pexum
noctyna: https://e.lanbook.com/book/92623

2. Xanadsa A.A. Cratuctuueckuid ananu3 gaHHbIX. STATISTICA 6 [Teker] : yqe6—
HOe TocoOue s CTyaeHTOB By30B / A. A. XanadsH. - [2-¢ u3n., nepepad. u jor.]. -
[bunom-IIpecc], 2009. - 522 c.

5.2 JlononHUTENBHAS IUTEPATYPA:

1. Cunnsies, H. W. Teopus miiaHupoBaHus 3KCIEpUMEHTa M aHAJIU3 CTaTUCTHYECKUX
JTAaHHBIX : y4eOHUK U NMPaKTUKyM Juid OakanaBpuara u maructparypsl / H. M. CunusieB. — 2-e
u3J., nepepad. u non. — M. : UznatensctBo FOpaiit, 2018. — 495 c. — (Cepus : bakanasp u
maructp. Axagemudeckuii kypc). — ISBN 978-5-534-05070-7. — Pexum pocrymna
www.biblio-online.ru/book/5C45231A-3D80-4AEE-B267-011D9B22671B.

2. I'puropees, 10.J1. MeToasl oNTUMaNbHOTO TUIAHUPOBAHMS KCIIEPUMEHTA: JTHHEH-
HbIE MOJIeNH [DIIeKTPOHHBIN pecypc] : yuebnoe mocodue / F0.JI. I'puropreB. — DieKTpoH.
nan. — Cankr-IlerepOypr : Jlamb, 2015. — 320 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/65949.

3. CmarynoBa, A.H. MaremaTnueckoe IiaHupoBaHHEe YKCIIEPUMEHTA B METOIUYECKUX
MCCJICIOBAHMAX aHATMTUICCKON XUMHH [DIEKTPOHHBIN pecypc]| : yuebnoe mocodue / A.H.
Cwmarynosa, I'.B. Ilamkosa, JL.U. benbix. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans,
2018. — 120 ¢. — Pexxum mocrtyma: https://e.lanbook.com/book/98248.

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJICEKOMMYHUKAUMOHHOU ceTH «HH-
TepHeT», He0OXOAMMBIX /IJIsl 0CBOCHUS TUCHMILIMHBI (MOYJIs1)

1. eLIBRARY - Hayunas snekrponnas oudiaunoreka (Mocksa) http://www.elibrary.ru/

2. DJEeKTPOHHAs KOJUIEKLIUS HAYYHOW M TEXHHUUYECKOW OJHOTEKCTOBOM 1 OubIuorpa-
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¢puueckoit napopmarmu ScienseDirect — http://www.sciencedirect.com

7. Meroauyeckue yKa3aHMsl Ui OOy4alOIIUXCA IO OCBOCHHIO JHCUMIIMHBI
(Momy.Jis)

VYcenemHoe OCBOCHUE IUCLUILIMHBL IIPEANOJIaracT akTUBHOE, TBOPYECKOE YydacTue
CTYJEHTA ITyTEM IJIAHOMEPHOM, TOBCETHEBHON PAOOTHI.

OO0mme pekoMeHaau
W3yueHre IUCHUIUIMHBI CIEAYeT HaYMHATH C MPOpa0OTKH pabodeld MporpaMMBI,
ocoboe BHUMaHHe, yJelsis LeNsIM U 3aJa4aM, CTPYKTYpE U COJEPKAHUIO Kypca.

CamocrosrenbHas paboTa MPOBOJUTCS € LEbI0 YIIyOJIeHUs 3HAHUHN 10 JUCHUTUIMHE
¥ MIPeyCMaTpPUBACT:

- YTEHUE CTYJCHTaMU PEKOMEHJOBAHHOW JMUTEPATypbl U YCBOCHUE TEOPETHYECKOIO
Marepuaa JUCIUIUINHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHEeT-NCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[TnanupoBaHre BpeMEHH Ha CaMOCTOSTEIbHYIO paboTy, HEOOXOIUMOTO Ha U3y4YECHHUE
HACTOSIIEH JAUCHUIUITMHBI, CTYICHTaM JIyYIlle BCEr0 OCYIIECTBIIATH Ha BECh CEMECTp, Mpeay-
CMaTpUBasi IPU TOM PEryJsipHOE MOBTOPEHHE IMPOIICHHOT0 Marepuana. Marepuai, Mmoiy-
YeHHBIM Ha JICKIIUAX, H€06XOI[I/IMO PEryjdpHO JOIOJIHATE CBCACHUAMMA U3 JIMTCPATYPHBIX HC-
TOYHHUKOB, IPUBE/ICHHBIX B pabo4ell mporpaMMe JAUCIHUIUIAHBIL.

PaboTa ¢ KOHCIIEKTOM JEKIIUH

[IpocMOTpuTE KOHCIEKT Cpa3y TMOCTe 3aHITHH, OTMEThTE MaTepuall KOHCIIEKTa
JIEKIIMIA, KOTOPBIN BBI3BIBAET 3aTPYJHECHUS I MOHUMaHuA. [lonblTaiiTeCh HANTH OTBETHI Ha
3aTpyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHAYEMYIO TuTeparypy. Eciau camocrostensHo
HE yIaJIOCh pa300paThcsi B Matepuaie, chopMyIupynTe BOPOCHl B OOPATUTECH 32 TTIOMOIIBIO
K MpEeno/iaBaTei0 Ha KOHCYJIbTAIlMK WK OmKaiiiel nekuud. PerymspHo oTBoauTe Bpems
JUIS TIOBTOPEHUSI TIPOMJEHHOTO MaTepuaia, MpOBEpsis CBOM 3HAHUS, YMEHHUS M HABBIKU I10
KOHTPOJIBHBIM BOITPOCAM.

Beinonnenune nabopaTopHbIX paboT

Ha 3anatun nomyuute y npenoaaBaresns TpaduK BBIIOJHEHHUS J1aOOpaTOPHBIX padoT.
[Tonyuure Bce HeoOXouMoOe MeToanyeckoe obecrieuenue. Ilepen nocemenrem nadoparopuu
U3Y4YUTE€ TEOPHIO BOINpOCA, MPEANOoJaraéMoro K MCCIEI0BaHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM 10 COOTBETCTBYIOIIEH paboTe U MOArOTOBBTE MPOTOKOJ MPOBEAEHUS PaOOTHI,
B KOTOPBIN 3aHECUTE:!

— Ha3BaHUE paboThI;

— 3aroTOBKHU TaOIUIL JJIs 3aMOJTHEHUS IKCIIEPUMEHTAIBHBIMU TaHHBIMH Ha0 IO ICHMUIA;

— YpaBHEHHUS XMMHUYECKHX pPEaKIHi MpeBpalleHHi, KOTopble OyAyT OCYIIECTBICHbI
P BBINIOJIHEHUU SKCIIEPUMEHTA;

— pacueTHble POPMYIIBI.

OdopmieHne OTYETOB AOMKHO TIPOBOJUTHCA TIOCIE OKOHYaHUA palbOThl B
naboparopun. [Ins TOArOTOBKM K  3alIUTe OTYeTa ClIeAyeT IPOaHaIU3upOBaTh
DKCIIEPUMEHTAJIbHBIE PE3YJIbTAThl, CONOCTABUTh HX C H3BECTHBIMHU TEOPETUUECKUMH
MOJIO)KEHUSMHU, CIPABOYHBIMM WJIM JIMTEPATYPHBIMU JaHHBIMU, OOOOIIUTH pE3yIbTAaThl
UCCIICIOBaHMI B BUJIE BHIBOJIOB 110 paboTe, HOArOTOBUTH OTBETHI Ha BOIPOCHI, TPUBOAUMBIC B
METOJMYECKUX YKa3aHUAX K BBIIOJIHEHUIO JJAOOPATOPHBIX padoT.
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Mertoanueckue peKoMEeHJalUK MPEeno1aBaTessiM M0 METOAMKE MPOBEACHUS OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

Jleknuun

Mertoanka yTeHus JIEKIUN

Jlexuuu SIBASIOTCS OJIHUM U3 OCHOBHBIX METOAOB O0YYEHHUS 1O JUCIUILTUHE, KOTOPHIE
JIOJKHBI peIlaTh CIEAYIOIINE 3a1a4UN:

— H3JIOKUTh BAXHEHIIUN MaTepHUal IPOrpaMMbl Kypca, OCBEILAIOMIMI OCHOBHBIE

MOMEHTHI;

— Da3BUTh Y CTYACHTOB MOTPEOHOCTh K CaMOCTOSITENIbHOM paboTe Haj y4yeOHOHl u

HAay4YHOU JIUTEPATYpPOU.

I'maBHOM 3aa4eil KaXX10HM JIEKIIUU ABJISIETCS] PACKPBITHE CYIIIHOCTU TEMbI M aHAJIU3 €€
IJIABHBIX TOJIOKEHUN. PeKoMeHIyeTcst Ha TIEpPBOM JIEKIIUU JOBECTHU /10 BHUMAHMUSI CTYACHTOB
CTPYKTYPY Kypca U €ro pasjeibl, a B JaJbHEUIIEM YKa3bIBaTh HAYaJIO KaXXJ10I0 pasziena, CyTh
W €ro 3a7a4d, a, 3aKOHYMB H3JIOKEHUE, MOJBOJIUTh UTOT TI0 3TOMY pa3jelly, 4YTOObl CBS3aTh
€ro €O CIIEYIOLIUM.

ConeprkaHue JEKIHI

Coxepxanue JICKIMH ompexaensercs pabodueir mporpammoir kKypca. Heobxommumo,
4TOOBl KaXKAas JIeKIMsS OXBaThbiBajla M HCYEpIbIBAlla ONpEACNCHHYI0 TeMy Kypca u
npeCTaBisia COO0H JTOTUYECKH BIIOJIHE 3aKOHYEHHYIO padory. Jlydine coKpaTuTh TeMy, HO
HE JOMYyCKaTh IEpEpbIBA €€ B TAKOM MECTE, KOIJla OCHOBHAs HJEs €II€ MOJHOCThIO HE
packpsITa.

JlaGopaTopHblie 3aHITHS

MeTtoauka mpoBeeHHs Ta00PaTOPHBIX 3aHATHIA

[enssmMu ipoBeieHUS TaOOPATOPHBIX PAOOT SBIISIOTCS:

— YCTaHOBJIEHHE CBSI3€M TEOpUM C TPAKTHUKOW B (opMe OSKCIEPUMEHTATIBHOIO

MIOITBEP K IEHUS TIOJIOKEHUH TEOPHH;

— 00yueHHe CTYyJJEeHTOB YMEHHIO aHAIIM3UPOBATh MOIYUYE€HHbIE PE3yJIbTaThl;
— KOHTPOJIb CAMOCTOSITEIIbHON pabOThI CTY/IEHTOB [0 OCBOEHHIO KYpCa;
— 0OyueHune HaBbIKaM PO ECCHOHATBLHOMN 1eATEIbHOCTH

[{enu nabopaTOpHOTO MPAKTUKyMa JIOCTUTAlOTCs HAMJIydylIIMM o0pa3oM B TOM ciyyae,
€CJIM  BBIIIOJIHEHHIO DJKCIEPUMEHTa MpPEALIECTBYET ONPENEIICHHAs IOATOTOBUTEIbHAS
BHeaynuTopHasi pabota. IlosTomy mnpemnopaBaTens 00s13aH JOBECTH [0 BCEX CTYIEHTOB
rpaduk BBINOJIHEHUS JIaODOpAaTOpPHBIX pPAbOT € TeM, YTOObl OHM MOIJM 3aHUMAThCS
LEJICHANPABIEHHON JOMAIIHEN ITOATOTOBKOM.

[lepen HayasoM O4YEpEeAHOTO 3aHATHS IMpernojaBaTeNlb JIOJKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBIIOJHEHHUIO JabopaTOpHOl paboOThl IMyTeM KOpPOTKOIO
co0ecel0BaHUs U NMPOBEPKHU HAIUYUS Y CTYACHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB MPOBEICHUS
paboTHI.

8. Ilepeyenb  HMH(POPMALMOHHBLIX  TEXHOJIOTHH, HMCHOJB3yeMbIX  IPH
OCYIIeCTBJIEHHH 00pa30BaTeJILHOIO Mpomecca mNo JAUCHUIUIMHE (MoayJaw) (mpu
HEe00XO0AUMOCTH)

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIi

1. Ucnonb3oBaHue >MEKTPOHHBIX MPE3CHTALMN MPHU MPOBEICHUU JICKIIMOHHBIX 3aHsI-
THH.
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8.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 o0ecreYeHust
1. MS Office (Word, Excel, PowerPoint), maker STATISTICA.
2. IlporpamMmMHOe obecrieueHue s CIA0OBHISTITHX.

8.3 Ilepeuenbr HeOOXOAUMBIX HH(OPMANMOHHBIX CIPABOYHBLIX CHCTEM M COBpe-
MEHHBIX NPO(ecCHOHATBHBIX 023 TaHHbIX

1. ®depepanpHas rocynapcTBenHas nHpopMalonHas cucreMa «HarmronansHas 31ek-
TpoHHas OnbamoTeka» https://H30.pd.

2. baza nanubix Hayunoi snextponHoit oubnnorexku eLIBRARY.RU
https://elibrary.ru/.

P® https://rosmintrud.ru/opendata.

3. baza oTKpBITHIX TaHHBIX MUHHCTEPCTBA TPYAA U COLUATBHON 3aIIUTHI

4. baza naHHBIX MPO(ECCHOHANBHBIX CTaHAAPTOB MHUHUCTEPCTBA TPYAA U COLIUAIIb-
Hoii 3ammTel PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/.

5. bas3bl JAaHHBIX MI/IHI/ICTepCTBa OKOHOMHUYCCKOI'O pa3sBUTHUA
P® http://www.economy.qov.ru.

6. Odunuanpubii cailT @efepanbHOrO areHTCTBA M0 TEXHUUECKOMY PETYJINPOBAHHIO
u MeTpoJoruu http://protect.gost.ru/.

9. MaTtepuajibHO-TeXHUYecKasi 0a3a, HeoOXoaMMasi IS OCylIeCTBJIeHUsI 00pa30-
BaTeJbHOI0 MpoLecca 1o AUCHuIInHe (MOAYJII0)

MaTtepuaibHO-TEXHUYECKOE 00eCIedeHNE TUCIUIITUHBI
No Bua pabor
(MOAyJIs1) U OCHAIIEHHOCTh
1. Jleknmonnsble 3auaTUA | JIEKIMOHHAsA ayAuTOpHs, OCHAILEHHAS MPE3E€HTAllHOHHON
TEXHUKOU (TMPOEKTOpP, PKpPaH) U COOTBETCTBYIOIIMM IpPO-
rpaMMHBIM obOecrniedeHueM — aya. 126, xopn. C (ynuia
CraBpornosbckast, 149).
2. JlaGoparopHbie 3aHs- | KOMIIBIOTEpHBI KilacC ¢ TEPMHUHAIBHBIMH CTAHIUSMHU C
THSA omneparronnoi cucremoit Windows, Microsoft Office (Ex-
cel), Statistica — Beruricnutenbublit eHTp Kyol'V (ynuia
Craspornoibckas, 149).
3. I'pynnoBeie (uHAMBHU- | Aynutopus — aya. 126, kopn. C (ynuna CraBponosibekas,
JyanbHble) KOHCyinbTa- | 149).
ITUHU
4. Texyuuit  KOHTpOJb, | Ayautopus — aya. 126, kopmn. C (ynuua CtaBponoibckas,
npoMexxyrouHas atre- | 149).
CTaIMs
5. CamocrosiTenbHas pa- | KaOuHeTsl uisi caMOCTOSITENbHON paboThl, OCHAIllEHHBIE
6ota KOMITbIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TIOJKITIOUEHHS
K cetn «HTEpHETY», MPOrpaMMOil SKpPaHHOTO yBEITHYCHHS
U obecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(POpPMALIU-
OHHO-00pa30BaTEIBLHYIO CpPely YHUBEpcHTeTa — ayn. 329,
400, 401, xopm. C (yauna CraBponosbsckas, 149).
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