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®enepanbHOe rOCyIapcTBEHHOE OI0IKeTHOE 00pa3oBaTe/IbHOE yUpek/AeHHe BbICIIEro
o0pazoBanus «Cankr-IlerepOyprckuii rocyiapcTBeHHbINH XUMHKO-(papManeBTHYeCKU I
yHHBepcuTeT» MHUHHCTEepCTBA 31paBooxpanenus Poccniickoit @egepanun

AHHOTanus pado4eil MPOrpaMMbl IMCUUILITHHBI
b1.0.03 CrarucTuyeckne MeToAbl U IJIAHUPOBAHUE IKCIIEPUMEHTA

HanpasieHue noaroroBKu: 18.04.01 Xumuueckas TEXHOJIOT U

IIpoduab NoAroTOBKM:: Pa3paboTka 1 TEXHOIOT s JIEKAPCTBEHHBIX
IpenaparoB

®opma 00yueHHs: O4YHas

IInanupyemble pe3yabTaTbl 00y4eHHs M0 AUCHHUILINHE (MOYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-2 CnocobeH HCHOIB30BaTh COBPEMEHHbIE NPUOOPHI M  METOIUKH, OpPTaHHW30BBIBATH
NPOBEIEHUE HKCIIEPHUMEHTOB M HCHBITAHUH, MPOBOAMTH HMX 00pabOTKy M aHaJIM3HpPOBATH HUX
pe3yNbTaThl

OIIK-2.2 TIpoBoaut 0O6pabOTKy M aHaIU3 Pe3yJbTaTOB SKCIEPUMEHTOB M HCIIBITAHUH, B TOM
qHcye ¢ IPUMEHEHNEM COBPEMEHHOT0 MPOrpaMMHOI0 00ecreueHus

3name:

OIIK-2.2/312 3Harp mpaBWia CTAaTHCTUYECKOM 0O0paOOTKM JaHHBIX M aHajIHu3a
PE3yNbTaToB SKCIIEpUMEHTa B porpaMmMe Minitab

Ymems:

OIIK-2.2/¥YM2 YMeTh OCYIIECTBIATh MAaTEMAaTHIECKYI0 00paOOTKy MaHHBIX C MTOMOIIBIO
COBPEMEHHOTO IPOTPAMMHOTO 00ECTICUCHUS

Braoems:

OIIK-2.2/HB2 Bnaners OCHOBHBIMH MeToAaMu cOopa, aHanu3a, 0OpabOTKU JAHHBIX H
rpau4ecKoro MpeACTaBICHUS CTAaTUCTHUYECKUX JaHHBIX C IIOMOILNBIO IPOrpaMMbl
Minitab

OIIK-4 CriocobeH HaxXOIWTh ONTHMAIbHBIC PEIICHUS TPH CO3JaHUU TPOAYKIHH C YISTOM
TpeboBaHUI KayecTBa, HAJECKHOCTH U CTOMMOCTH, a TAaK)Ke€ CPOKOB HCIOJHEHHs, 0€30MacHOCTH
KHU3HEACSITETLHOCTH U HKOJIOTMUECKOI YUCTOTHI

OIIK-4.2 Haxomut onTUMalIbHBIE PEIICHUS MPU CO3MaHUU (PapManeBTHUECKON MPOTYKIMH C
y4eTOM TpeOOBaHUI KauyecTBa U HAJICKHOCTU

3name:

OIIK-4.2/311 3HaTh BO3MOXXHOCTH TMPUMEHEHHsI TporpamMmbl Minitab ayis pemeHus
3a71a4 ONTUMHU3AIUH ITapaMETPOB TEXHOJIOTUICCKUX TPOIIECCOB

Ymems:

OIIK-4.2/¥Ym1 VYmerh BBIBIATH (DAKTOPHI, BIMSIOUIME HAa KAa4€CTBO NPOAYKIMU H
npolLecca ¢ IOMOIIbI0 IPOrPAMMHOI0 00€CIIeUeHHS



Braoems:

OIIK-4.2/HBl BnaneTh HaBBIKAMHU PEIICHUS 3a/la4 ONTHUMHU3AINH TEXHOJOTUYECKHUX
MapamMeTPOB C MOMOIIBI0 COBPEMEHHOTO MPOTPAMMHOTO 00eCTIeueHHUs

OIIK-1 Cnocoben OpraHU30BbIBATh CaMOCTOATEIbHYIO u KOJUIEKTUBHYIO
Hay4YHO-HMCCIIEI0BAaTENIbCKYI0 paboTy, pa3paldaTbiBaTh IUIaHBI M MPOTpaMMBbl MPOBENEHUS HAYYHBIX
MCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK

OIIK-1.3 Pa3pabareiBacT IJIaHBl TPOBEICHHUS HAYYHBIX KCCICIOBAHUNH M TEXHHUYECKUX
pa3paboToK B 00JIaCTH MTPOU3BOICTBA U 0OCCIICUCHHSI KaueCTBa JIEKAPCTBEHHBIX CPEIICTB

3name:

OIIK-1.3/382 3Harh OCHOBBI IUIAHUPOBAHUS  JKCIHEPUMEHTOB C  ITOMOIIBIO
MIPOTrPaAaMMHOTO OO0ECTICUCHUS

Ymems:

OIIK-1.3/¥YM2 YMeTh caMOCTOATENBHO pa3pabaThIBaTh IJIaH MPOBEACHUS SKCIIEPUMEHTA
U aHAJIM3UPOBATH MOJTyUYEHHBIE PE3YyIbTaThl ¢ IOMOILIBIO MporpaMMbl Minitab.
Braoemy:

OIIK-1.3/HB2 Bnagets MeTOMOJIOTHEH pa3paOOTKH IJIaHA IKCHEPUMEHTA C TOMOIIBIO
nporpammel Minitab

MecTto aucuunimHbl B cTpykrype OII

Jucuummza (Moxyns) B1.0.03 «Craructuyeckue MeETOABI M IUIAHUPOBAHHME HKCIIEPHMEHTA»
OTHOCHUTCS K 00s13aTeIbHOM YacTu 00pa3oBaTeIbHOM MPOrpaMMbl M u3ydaercs B cemecTpe(ax): 1.

[Tocnenyromue TUCUUIIIUHBI (IPAKTUKH) 110 CBA3SM KOMIETEHIIUI:
b1.0.04 bezonacHOCTh TEXHOJIOTUYECKHUX MPOIIECCOB (hapMaIleBTUICCKUX MTPOU3BOJICTB;
OT/.B.02 buostuka;

b3.0.01(/]) BreimonHeHue, MOATOTOBKA K TMPOIEAYypPE 3allUThl M 3alllUTa BBITYCKHOU
KBaTM(UKAIIMOHHON PabOTHI;

b1.0.01 UndopmaiinoHHbIe TEXHOJIOTHH B MPO(HECCHOHATBHON ACATEIHHOCTH;
b51.0.02 TIpomeccrl hapManieBTUIECKUX IPOU3BOJCTB;

b1.0.06 CoBpemMeHHBIEC TEXHOJIOTUN TBEPABIX JICKAPCTBEHHBIX (HOPM;

b1.B.02 VYnpasnenue npoekramu;

b2.0.01(Y) yuebnas npaktuka (HayqYHO-HUCCIEA0BaTEIbCKas paboTa (MoIydYeHHE MePBUYHBIX
HaBBIKOB HAYyYHO-HUCCIIEA0BATEIHCKON paboThI));

b1.0.07 ®Ou3uko-xuMHYeCKHE METOALI aHAJIN3a;
b1.0.05 DxoHOMHKaA 1 HHHOBAIIHH;

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemieHUI0 mnpodeccHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u obpa3oBarenbHOU
MPOTPaMMOii.

2. Conep:xanue pa3aesaoB, TeM JUCHUILIHH

Pa3zoen 1. Cmamucmuueckue memoowvl u niAAHUPOBAHUE IKCHEPUMEHMA

Tema 1.1. OcHosHbie cmamucmuyeckue UHCMpyMeHmbl (Memoowl)



Pacnpenenenue HaOmogenuit. HopmanbHoe pacnpenenenue. Pacnpenenenue Ilyaccona.
OmnwucarenpHasi craTUcTUKA. Pacuér ommcarenbHbIX CTaTUCTUK. [paduyeckoe mocTpoeHHe JaHHBIX.
Co3nanue quarpaMMbl paccesiHus IByX MEPEeMEHHBIX. T-KpuTepuu. t-KpUTEepHid 47151 OHOM BHIOOPKH.
t-KpuTepuid AN JBYX HE3aBHCHMBIX BBIOOPOK. t-KpUTEpUH IUIsl JOBYX 3aBHCHMBIX BBIOODOK.
Hcnonb3oBanue Assistant (moMoIHuka) Juist nposeaeHus 2-Sample t-test. Pacuér pasmepa BeIOOpKH
W aHalM3 MOIMHOCTH I 2-Sample t-test. OQHOCTOPOHHUI M ABYCTOPOHHUN TECT MPOIOPIIUH.
Pacuér momHuocTH u 00bEMa BBIOOPKHM JJISl IByCTOPOHHETO TecTa Mpomopuuil. 2-Variances TecT.
Koppemsiuuss u perpeccusi. Koppensuuonnsiii ananu3. Koadgduuuentst koppemnsuuu Ilupcona,
Crnupmena. CpaBaenue ko3dduumenron. Koppensiuus u koBapuanus. OOHapyKeHHUE KOPPESIUH
MEX]y HECKOIbKHUMHU NEPEMEHHBIMH.

Pacuét perpeccuonnoit monenu. R-sq (R2) Koadduument cMmernranHoi Koppensaunu.

S - cpenHexBazpaTuuHas OIIMOKAa OLIEHKU. AHanMM3 OCTaTKoB. [IpoBepka 3HAUMMOCTH MOJENU
MHOXEeCTBEHHONH  perpeccun. CTaTUCTHUECKHE BBIBOJBI O T'€HEPAJBbHOH  COBOKYITHOCTH
kodpdunmentoB perpeccun. KommmuneapHocts. HeoObrunbie HaOmroneHus. Jlorucruueckas
perpeccusi. OtHomeHue mancoB. Mapopmarmonnsiii kpurepuii Axanke (AIC).

Jucnepcuonnslii ananu3 (ANOVA). OnHodakTtopHblid tucniepcuoHHbIi ananu3. Kpurepuii Trroku.
O6006ménnas muneitnas moaens (General Linear Model ANOVA). @ukcupoBanHbie 3P PEKThI.

Tema 1.2. Ilnanuposanue skcnepumenma

[TnanupoBanue skcrepuMenta (DOE). O6mme nonoxenus. ['paduueckoe oroOpakeHHE MaTpPHUIL
SKCTIEPUMEHTOB. OnHO(AKTOpHBIH M MHOTO(AaKTOPHBINA SKcrepuMeHT. DaKTOPHBIA aHAIU3.
Onpenenenne u yuyér QakropoB. AHanmu3 (HakTOpHOro »sKcnepuMmeHnrta. lloaronka wmomemnu.
HopmanpHblil 1 0Ty HOpMaJbHBII BeposTHOCTHBIE Tpaduku. Juarpamma Ilapeto. Mcnonb3oBanue
(bakTopuaIbHBIX TpadUKOB AJISI OLEHKH B3aUMOACUCTBUS (PakTopoB. Vcnonabp3oBaHue TPEXMEPHOTO
rpaduka. KoHTypHBIH /TOBEpXHOCTHBIN IpaduK OTKIIMKA.

Ontumuzamus coctaBa cmecu. Co3nanue miuana. Vcnons3oBanue (akTOpUaIbHBIX TPAQHUKOB JUIS
oueHKH Bo3zuedcTBus (akropoB. Cosmanue rpaduka OTCIeKUBaHHUA OTKIMKOB. Co3maHue
KOHTYPHOTO rpaduka u rpaduka moBepxHocTH. LleHTpanbHbli KOMIIO3UTHBIHN IJ1aH ¢ 2 (haKTOpaMHu.
Co3znanue MOBEPXHOCTH OTKIIMKA.

O0beM JUCUMIIIMHBI M BUIBI Y4e0HOH padoThI
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Pa3patoruuk(u)



Kagenpa mporueccoB u amnmapatoB XMMHUYECKOM TEXHOJOTHH, CTapIIMi IpenoaaBaTelb
Anexcangposa JI. FO., kanaunat papMarneBTHUECKUX HayK, 3aBeayrouuii kadeapoii Copokun B. B.
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