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1. HEJIb ¥ 3AJJAYY TUCIUTIINHEI

[TporpammMa cocTaBieHa B COOTBETCTBUM C TpeOoBaHUsAMH DenepanbHOr0 rocyAapcTBEHHOTO
00pa3oBaTENBHOIO CTaHAApTa BBICHIETO 00pa30BaHUsl — MarucTparypa 1o HalpaBJICHUIO MOATOTOBKU
18.04.01 Xumuueckass texunojorusa (OPI'OC BO), pekoMeHIAIUAMH METOJUYECKOM KOMHCCHU H
HAKOIJICHHOTO OIBITOM TPENoJaBaHus TUCHMIUIMHBI Kadeapod Beicmeidl marematukun PXTY
uM.J[.M.Menneneesa. [Iporpamma paccuntana Ha U3y4eHHE Kypca B TEYEHHE OJHOIO CEMECTpa.

Jucuumnnmna «/{onoJIHuTe/IbHbIE [JIaBbl MATEMATUKM OTHOCUTCS K TUCIHUILTMHAM Y4€0HOTO
mwia"a. [IporpaMMa JOUCHUMIUIMHBI NPEAIOIAraeT, 4Yro I YCIEIIHOTO OCBOCHHUS AMCLUILIMHBI
00yYaroImuiics JOHKEH 3HaTh OCHOBBI BBICIICH MAaTEMAaTUKU, TEOPUHU BEPOATHOCTEH U MaTEMAaTHIECKOM
CTaTUCTHUKH, U3ydaeMble B Kypce «MaTemaruka» OakaiaBpuara.

Hesb AMCUMIIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJaMHU CTAaTUCTHUECKOW 0OpaboOTKH
HKCHEPUMEHTAIbHBIX JIaHHBIX C MCIIOJb30BAaHUEM CPEICTB MH()OPMAIIMOHHBIX TEXHOJOTHI Ha OCHOBE
yrIIyONE€HHOTO U3y4YeHUs Kypca MaTeMaTU4eCKON CTaTUCTUKH.

3agauMm  AUCHMIUVIMHBI — [IOJy4YeHME HpeJCTaBIeHUH 00 akTyalbHbIX mpolieMax
HCIIOJIb30BAaHUSI CTATUCTUYECKUX METOJIOB B XUMHUM U XUMUYECKOM TEXHOJIOTHH, a TAKXKE IMPAKTHIECKasi
peayM3anysi OCHOBHBIX IIOAXOAOB K AaHAIU3y JaHHBIX C HCIOJIb30BAaHUEM BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB.

JuctummHza «/lomoHuTe/IBHBIC IVIaBbI MaTeMAaTHKK IIpenojacrcs B 1 cemectpe. KoHTpoub
YCIIEBAEMOCTH CTYAECHTOB BEIETCs 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

Pabouyass mporpamMma JUCLMIUIMHBI MOXET ObITh pealn30BaHa C MPUMEHEHHEM 3JICKTPOHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHH U AIIEKTPOHHOTO O0YYECHHUS IOTHOCTHIO MIIH YaCTUYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHBI

I/I3y‘{eHI/IC AUCHUIINIMHBI HAIIPpaBJICHO Ha HpI/I06peTeHI/Ie CIICAYIOIIUX npo@eccnonaﬂbnmx
KOMIIeTEHIIMIi 1 UHAMKATOPOB UX NOCTUKEHUS



Kox u Haumenosanue I1K

Konx n naumeHOBaHME
MHIUKAaTOpoB goctrxenus 11K

OcHoBauue

3amaun nmpodeccuoHaTbHON
nesiteapHocTH (13 ITOOIT)

IIK-2. CriocoGeH K MOucCKYy,
00paboTke, aHATH3Y U
CHCTeMaTH3alluy HAyYHO-
TEXHUYECKOH MH(pOpMAIMU IO
TeMe UCCIIeJ0BAaHMs, BHIOOPY
METOAMK U CPEJCTB PELICHHS
3a7a4un

MK-2.1.

3HaeT alIropuTM IOUCKa,
OLICHKU M aHAJIN3a HAYyYHO-
TEXHUYECKOH HHPOpMaIu
MK-2.2.

Ymeer 06001maTe u
CHCTEMaTH3UPOBATh HAYYHO-
TEXHHYECKYIO HHPOPMAITUIO

AHanu3 TpeboBaHUH K
poecCHOHATLHBIM KOMITETEHITUSIM,
NPEIBSBISEMBIX K BBITYCKHUKAM
HAIPABIICHUS TIOJITOTOBKU HA PHIHKE
Tpyza, 0000IIeHHE 3apyOeKHOTO
OTIBITA, TIPOBEICHHS KOHCYJIBTAIUI C
BEAYIIUMHU paObOTOIATEIISIMH,
00BbeTMHEHUSIMHU paboToaaTenen
0Tpaciy, B KOTOPOH BOCTPEOOBaHBI
BBIITYCKHUKH B paMKaxX HAIPaBJICHHUSI
MIOJITOTOBKH.

- U3y4CHHE HAyYHO-TEXHUUECCKOM
uHpOpMaINHU, OTEYECTBEHHOTO U
3apyOEIKHOTO OMBITA 10 TEMATHKE
HCCIIE/I0BAHMUS;

- TIOATOTOBKA JaHHBIX IS
COCTaBIJICHHS 0030POB, OTYETOB U
HAYYHBIX MTyOIHKALUIA;

IK-3 Crioco6en nmpuMeHsITh
COBPEMEHHBIE IPUOOPHI U
METO/BI HCCIIEJOBAHUS,
IUTAHUPOBATh, OPIraHU30BBIBATh
Y TIPOBOJMTH IKCIIEPUMEHTHI U
UCTIBITaHUS, KOPPEKTHO
oOpalaThIBaTh U aHAIU3UPOBATH
MOJTy4YEeHHBIE PE3YIbTaThI

IMK-3.3

Bnaneer npuemamu o0paboTKH,
aHaM3a W MPEeCTaBICHUS
pe3yNIbTaTOB SKCIIEPUMEHTA,
HABBIKAMU TI0JITOTOBKH HAYYHO-
TEXHHUUYECKHUX OTYETOB

AHanu3 TpeOoBaHMIA K
npodecCHOHaIbHBIM KOMIICTSHIIHSM,
NPEIbABISEMBIX K BBITYCKHUKAM
HarpaBJIeHUs OATOTOBKU HA PHIHKE
TpyZaa, 000011eHne 3apyOeKHOTO
OTIBITA, IPOBEJICHHS KOHCYIbTAIUI ¢
BEAYIIMMHU pabOTOIATEISIMH,
o0beTMHeHUAMU paboToaarenen
OTpaciu, B KOTOPOH BOCTPEeOOBAHBI
BBIIMTYCKHUKH B paMKaX HarpaBJICHHs
MOJITOTOBKH.

- IPOBE/ICHUE SKCIIEPUMEHTOB 110
3aJJaHHOM METOJIMKE, COCTaBJIEHUE
OIMMCaHUs TPOBOAUMBIX
UCCIIEIOBAaHUM 1 aHAJIN3 UX
pe3yIbTaTOB;

- MaTeMaTU4YeCKOE MOJIEJIMPOBAHNE
IIPOLIECCOB U 0OBEKTOB Ha 0aze
CTaHJapTHBIX MTAKETOB
ABTOMAaTU3HUPOBAHHOT'O
MPOEKTHUPOBAHNUS U NTAKETOB
MPUKJIAJHBIX IIPOTPAMM UL HaYYHBIX
HCCIICIOBAHU;

- COCTaBJICHUE OTYETA 110
BBINTOJIHEHHOMY 33JIaHUI0, y4acTHe BO
BHEJIPEHUU PE3YIILTaTOB
HCCIIeIOBAaHMM U pa3paboToK;




B pe3ynbrate u3ydeHus AUCHUILIUHBI O0YYarOIUICs TOJKEH:
3HATh:
OCHOBHbIE NPUEMBI M METOAbI 00pabOTKM CTaTUCTUUECKOM HMH(pOpMAalMU: pacy€éT BbIOOPOUYHBIX
XapaKTEPUCTUK CIIy4alHBIX BEJIMYMH, HCIOJIb30BAHUE CTAaTUCTUYECKUX THIIOTE3 Ul IEepeHoca
PE3yJIbTAaTOB BEIOOPOYHOr0 0OCIIEI0BAHMUS HA T€HEPATIbHYIO COBOKYITHOCTB;
METOJIbI PErPECCUOHHOIO U KOPPEILIMOHHOIO aHAJIN34;
OCHOBBI JJMCIIEPCUOHHOT'O aHAJIN3a;
METO/Ibl aHAJIN3a MHOTOMEPHBIX JITAaHHBIX;
0a30Byl0 TEPMHHOJOIHMIO, OTHOCALIYIOCS K TEOPETUYECKOMY OINMCAHUI0 OCHOBHBIX
NEPCIIEKTUBHBIX HANIPABIICHUH Pa3BUTH METOI0B 00pabOTKH KCIIEPUMEHTAIBHBIX JaHHBIX
yMeThb:
aHAJIM3UPOBATh U KPUTUYECKHU OLIEHUBATh COBPEMEHHBIE HayUHbIE JJOCTHXKEHUS B 00JIACTH CBOUX
HaY4HBIX UCCIICOBAHU;
UCTIOJIb30BATh MOJYYCHHBIC 3HAHUS [T PEelIeHHsI MPO()EeCCHOHATBHBIX U COLMANIBHBIX 33/1a4.
BJIAJCTh:
0a30BOIl TEPMUHOJIOTHEH, OTHOCSIIEHCS K CTaTUCTHYECKON 00pabOTKe AKCIEpUMEHTAIbHbIX
JAHHBIX;
NPaKTUYECKUMH HAaBBIKAMH OOpabOTKM CTaTUCTHUYECKOW WH(MOPMAIMM C  HWCIIOJIb30BAHHEM
MH()OPMAIIMOHHBIX TEXHOJIOTHH;
METOJOJIOTHEN COBPEMEHHBIX HAy4YHBIX MCCIECIOBAHUN, KPUTUYECKOM OLEHKOW ITOJIy4E€HHBIX
pE3yabTaTOB, TBOPYECKMM aHAJIM30M BO3HUKAIOIIMX HOBBIX IpoOsiieM B 00JacTH XUMHU U
XUMHYECKON TEXHOJIOTHUH.

3. OFbEM JJUCHUIJIMHBI U BUJbl YYEBHOH PABOThHI

Beero Cemectp
Bun yae6HO# paboTh 1

3E Axan. 4. 3E Axan. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 2 72
KonTtakTHas padoTa — ay1uTOpPHbIE 3aHATHA: 0,94 34 0,94 34
Jlexun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,5 18 0,5 18
CamocrosiTejibHasi padoTa 1,06 38 1,06 38
KonTaktHas camocrositensHas paboTa 0,4 0,4
CamocTosTenbHOE U3YYEeHUE Pa3JIeNioB 1,06 376 1,06 376
JMCIUTUTAHBI
Bua koHTpOJIs1 — 3a4eT ¢ OLeHKOM
Buj HTOrOBOro KOHTpOJIS: 3ader c oneHKoOM

Beero Cemectp
. 1
Bun yuebHoit paboThl A
3E iTp ' 3E Actp. 4.

O01mas TPyA0eMKOCTh JMCIUILTHHBI 2 54 2 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3AHATHUS: 0,94 25,5 0,94 25,5
Jlexkuun 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,5 13,5 0,5 13,5




CamocTosiTe1bHAs1 padoTa 1,06 28,5 1,06 28,5
KonTaktHas camocrositenbHas paboTa 0,3 0,3
CamocTosTenbHOE H3YUYCHHE Pa3IeIOB 1,06 98.2 1,06 282

NUCHUIIINHBI

Bua KoHTpOJIsA — 3a4eT ¢ OlleHKOH

Buja uTOroBoro KOHTpoJIs:

3a4der ¢ OLEHKOM

4. COAEP)KAHUE JUCIUIIVINHBI

4.1. Pasznesnl TUCHUIIMHBI U BHABI 3aHATHI

Ne
n/n

Pas3nen nucuunanHbI

Yacos

Bcero

Jleknuu

IIpakru-
YyecKkHue
3aHATHSA

Camocrost-
TeJbHAas
pabora

Paszgea 1.
OCHOBBLI MAaTEMATHYECKOM
CTATHCTHKU

32

6

18

11

OCHOBHBIC CTaTUCTHYECKHE METOJBI
aHaan3a SKCIEPUMEHTAIBHBIX
JAHHBIX. [Ipumenenue
WH(POPMAIIMOHHBIX TEXHOJOTUH IS
00paboTKH pe3yabTaToOB
SKCIIEPHUMEHTA.

1.2

IIpenBapurenbHas
pe3ynbTaToOB
IIOCTPOCHHUE

oOpaboTka
JKCIIEPUMEHTA:
SMIIUPUIECKON
byHKIIIHN pacnpeneneHus,
TUCTOIPaMMBl, KYMYJISITBL.
[TosryuyeHne CTaTUCTUYECKUX OLIEHOK
pacrpeiesieHHs BLIOOPKHU.

1.3

ITpoBepka CTaTUCTUYECKUX THMIIOTES.
IIpoBepka rumoTe3 O paBEHCTBE
JUCIIEPCUH, 0 paBEeHCTBE
MaTEMAaTUUYCCKUX O)KI/II[aHI/II\/'I.
ITpoBepka rumoressl 0 BUJE 3aKOHA
pacupenenenud. IIpoBepka rumores
HenapaMeTpUUECKUMU METOIaMHU.

14

Brruncnenue BBIOOPOYHOTO
KoadumeHTa KOppEJISLU
[Tupcona. PanroBeie ko3¢dduumeHTHI
Koppensiuui. OlleHKa 3HAaYUMOCTH
K03 (UILIMEHTOB KOPPEISIIUH.

Paszgea 2. CraTucTnueckue
METOAbI AHAJIN3A JAHHBIX

16

2.1

OpnnodaxkTopHbIl U ABYX(AaKTOPHBIN
JMCIIEPCUOHHBIN aHAJIU3.

2.2

PerpeccronHsIl aHanus.
IlocTtpoeHne ypaBHEHHsI pPErpeccUu
OT OIHOTO ITapaMeTpa.




Pa3nen 3. CraTucrnyeckas 24 4 8 12
00pad0TKa MHOTOMEPHbIX JAHHbIX

3.1 | IlonmsTme o MeTomax  aHaim3a 8 2 2 4
MHOTOMEpPHBIX  JaHHBIX.  OCHOBBI
KOPPEJSIIIHOHHOTO u
KOBapUaIHOHHOT'O aHam3a.
MHOKECTBEHHAs! PErPECCHsL.
3.2 | MeTonbl CHMDKEHHS Pa3MEPHOCTH: 8 1 3 4

METOJ  TJIABHBIX  KOMIIOHEHT |
(akTOpHBIN aHAIU3.
3.3 | OcHOBHBIE METOABI KJIACCH(HKAINH: 8 1 3 4
KJIACTEPHbIM U JAMCKPUMMHAHTHBIN
aHaimu3. IlepcnexTuBbl  pa3BUTHSA
CTaTUCTHUYECKUX METO/10B 00pabOTKH
OKCIIEPUMEHTAIBHBIX JaHHBIX.

Bcero yacoB: 72 16 18 38

4.2. Conep:xaHue pa3iesioB M CHUIIITHHBI
Pasznea 1. OcHOBBI MAaTEMATHYECKOI CTATHCTHKH

1.1. OcHOBHBIE CTAaTUCTHYECKHE METOIbl AaHajdh3a OSKCIEPHUMEHTAIBHBIX JAHHBIX. THIIBI
U3MEepUTENIbHBIX 1IKal. [IpumeHenne nHGOpPMaMOHHBIX TEXHOJIOTHH 111 00pabOoTKU pe3yabTaToB
IKCTIIEPUMEHTA.

1.2. TlpenBaputenbHas oOpa0OOTKa pe3yJlbTaTOB 3KCIEPHUMEHTA: IOCTPOEHUE SMIMPUYECKOM
(GYHKIMU pacrpeneneHusi, THCTOTPAMMBI, KyMyJsAThL. [lolydeHHe CTaTHCTHYECKUX OILEHOK
pactipenesnieHust BblOOpku. CBoiicTBa OleHOK. TodeuHble OLIEHKHU. VHTepBajbHBIE OLIEHKU
HapaMeTpOB PACHpPEICICHUsL.

1.3. IIpoBepka craTucTuyeckux runore3. OcHoBHble MoHATUA. CXxeMma npoBepku runores. [Ipoepka
THIOTE3 O PABEHCTBE JMCIIEPCUI, O PAaBEHCTBE MaTeMaTHUECKUX OxuaaHuii. [IpoBepka rumoressl o
BHUJIE 3aKOHA pacTpeieieHus Mo Kputepuio y>— [upcona. [IpoBepka THIIOTe3 HeMapaMeTpHUeCKHMH
METOAAMM: KpuTepuil MaHHa-YUTHU U KpUuTepHuii BuikokcoHa.

1.4 Beruucnenue BbIOOpouHOro kodgduipenta koppeasiuun [Iupcona. Panrossie k03(hHUIIueHTHI
koppemsinuu CnupMena u Kenpamna. Ouenka 3Ha4uuMoCTd KO3 QUIUEHTOB KOPPETSAIUH.

Pa3gen 2. CTtaTuCTHYECKHE METOAA AHAJIN3A TAaHHBIX

2.1. JlucnepcUOHHBIH aHa W3: TOHSATHE IWCIEPCHOHHOTO aHAlM3a, OCHOBHBIC OIPEIEICHUSI.
OnHodakTOpHBIN U ABYX(DAKTOPHBIN JUCTIEPCUOHHBIN aHAU3.

2.2. PerpeccnonHblii aHanu3. JImHeHHast perpeccusi OT ogHOro mapamerpa. OmeHKa 3HAYUMOCTH
K03(pPUIIMEHTOB ypaBHEHHUSI PETPECCUU U €To aJieKBaTHOCTU. Henunuelinas perpeccusi.

Pa3nea 3. Cratuctuyeckast 00pad0TKa MHOTOMEPHBIX JAHHBIX

3.1. Tlonatue o MeToAax aHaiaM3a MHOTOMEPHBIX JaHHBIX. Ha3HaueHune u kiaccuduxanus
MHOTOMEPHBIX MeTOJI0B. OCHOBBI KOPPEISIIMOHHOTO W KOBAPHAIIMOHHOTO aHai3a. MHOTOMEpHBIH
PErpecCUOHHBIN aHAJIH3.

3.2. MeTo1pI CHUKEHHUS pa3MEPHOCTH: METO/T TJIABHBIX KOMIIOHEHT ¥ ()aKTOPHBIH aHau3. OCHOBHBIC
HOHSATHUS U TpeonoxeHus (akropHoro aHanmuza. OOmuii anroputm. OCHOBHBIE ATaNbl (aKTOPHOTO
aHaAIN3a.

3.3. OcHoBHblE MeTONBbI KiacCUpHUKAIMU. JIUuCKpuMHHAHTHBIN aHamm3 OCHOBHBIC TOHSTHS U
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MIPEIMOIOKEHUS TUCKPUMUHAHTHOTO aHan3a. J[MCKpIMUHAHTHBIN aHaIM3 KaK METO/I KJIACCH(PUKAITII
o0nekToB. Kiactepubriii ananu3. OO0mias XxapakTepucTHKa METOAOB KIIACTEPHOTO aHanmu3a. Mepbl

cxoactBa. Hepapxuyeckmii KiaactepHblii aHamu3. Merton K-cpemnux. Kpurepum KadecTBa
KJIaccu(uKaIum. ITepcriekTHBBI pa3BUTHA CTaTUCTUYECKUX METOJI0B 00paboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX.
5. COOTBETCTBHUE COJEP)KXAHUSA TPEBOBAHUSAM
K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI
Pa3pennl
B pe3yJsibTaTe 0cBOeHUSI AUCHUILUINHBI CTYI€HT /10/I2KeH 1 3
3HaTh:
— OCHOBHBIC TIPUEMBI U METOJTBI 00paOOTKH CTaTUCTUYeCKOW MHpopMarmu: pacuér | + + +
BBIOODOYHBIX  XapaKkTePUCTUK  CIy4alHBIX  BEJIMYUH,  KCIIOJIb30BaHHE

CTaTUCTUYCCKUX TUIIOTE3 JJIA MEPEHOCA PE3YJILTATOB BI)I60pO‘~IHOFO O6CH€IIOBaHI/I$I
Ha I'CHCPAJIbHYHKO COBOKYITHOCTD,

- MCTObI pErpeCCUOHHOI0 ¥ KOPPCILIIMOHHOIO aHAJIM3a,

- OCHOBBI JJUCIICPCUOHHOI'O aHAJIM34d,

- MCTOAbI aHAJIM3a MHOI'OMCPHLIX JaHHBIX;

+ |+ [+ ]|+
+ |+ [+ ]|+
+ |+ [+ ]|+

- 0a30BYyI0 TEPMHUHOJOIHIO, OTHOCAIIYIOCS K TEOPETUYECKOMY OIHCAHHIO
OCHOBHBIX TIEPCICKTHBHBIX HANPABICHUH pPa3BUTHS METOJOB OOPabOTKH
SKCIIEPUMEHTAJIBHBIX JTaHHBIX

YMeTh:

— AHAIM3UPOBATh U KPUTUUECKU OLIEHUBATh COBPEMEHHBIC HAYUHBIE TOCTHKECHUS
B 00J1aCTH CBOMX HAaYYHBIX UCCIIEIOBAaHUM;

- HUCIOJIB30BAaTh IIOJYUYCHHBIC 3HAHHUA JIs1I PCUICHUA HpO(I)eCCI/IOHaJ'ILHLIX n + + +
COIIMAJIbHBIX 3a1a4

Baagern:

— 0a30BOM TEpMUHOJIOTHEH, OTHOCSIIEWCS K CTaTUCTHYecKol oOpabotke | + + +
HKCIEPUMEHTAIbHBIX JTaHHBIX;

- MpPaKTUYECKMMH HaBbIKaMH OOpaOOTKM cTaTucTUdeckod uHpopmanun c¢ | + + +
UCII0JIb30BaHNEM HH()OPMAIIMOHHBIX TEXHOJIOTHI;

- METOJOJIOTHEN COBPEMEHHBIX HAYUHBIX MCCIEJOBAaHMN, KPUTUYECKOM OLIEHKOW | + + +
MOJTY4YEHHBIX PE3YJIbTATOB, TBOPUYECKUM aHAIM30M BO3HUKAIOIIUX HOBBIX IIPOOIeM
B 00J1aCTH XMMUU U XUMHUYECKOIN TEXHOJIOTUU

B pe3ynbraTe 0ocBOEHUS NUCHUIUIMHBI CTYACHT JOJIKEH MPUOOPECTHU CIIEeyIOoIINe
npogpeccuonanpvHvie KOmMnemeHyuu U UHOUKAMOPbL UX O0CHUINCCHUA:

Koax u nHaumeHnoBanue

Koa v naumenoBanue IIK
uHAnKaTopa gocruxenns MK

[TK-2. CniocobeH k moucky, oopadoTke, [IK-2.1. 3Haer anroputm noucka, | + + +
aHaJTN3y U CHCTEMATHU3alliu HaAyJIHO- OIICHKH M aHAJIN3a HAyIHO-
TEXHUYECKOH HH(pOopMaIMK 1O TEME TEXHUYECKOH MH(OopMaIu
MCCJIEI0BAaHMS, BRIOOPY METOHK U [1K-2.2. Ymeer 0600mmaTeh 1 + + +
CPE/CTB pELICHHS 3aaun CHCTEMaTH3UPOBaTh HAyYHO-

TEXHUYECKYIO HH(POPMAITUIO
[1K-3 Cnoco6en npumensats coBpemennsle | [1K-3.3 Brageer npuemamu + + +

npudbopel U
I[JIAHWPOBATD,

METOABLl  MCCIEIOBAHUS,
OpPraHHU30BHIBATh 51

00paboTKH, aHANMHM3a U
MNPpCACTaBJICHUSA PC3YJIbTATOB
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MMPpOBOAUTL SKCIICPUMCHTBI U HCIIBITAHUA,
00pabaThIBaTh u
aHAJIU3UPOBATH ITOJIYYEHHBIE PE3YIBTATEI

KOPPEKTHO

9KCIICPUMCHTA, HABBIKAMH
MMOATOTOBKH HAYYHO-TCXHUYCCKHUX
OTYCTOB

6. IPAKTUYECKUE 3AHATUA

6.1. [IpumepHbIe TeMbI NPAKTHYECKHUX 3AHATHHA MO AUCIHILUIAHE.

Ne i/ Ne paznena TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH Yacwl
JAUCHMILTHHBI
1. 11 IIpakTuyeckoe 3ansiTue 1 2
1.2 [TpenBapuTensHas 06paboTKa SKCIIEPUMEHTAIBHBIX

naHHbix. OnucartenbHas ctatuctuka. [lonydyenue
CTaTHUCTUYECKUX OLEHOK paclpe/iesieHusl BIOOPKU

2. 1.2 IIpakTuyeckoe 3ansaTHE 2 2
IIpoBepka cratuctuyeckux runores. [Iposepka runores
0 PaBEHCTBE JUCIIEPCHIA, O PABEHCTBE MAaTEeMAaTUYECKUX
oxxunanui. [IpoBepka runores3 HermapameTpUIeCKUMU
MeTOJaMHt: KpuTepHii cornacus y’—IIupcona, kpurepwuit
ManHa-YuTHH, KpuTepuil BUIKOKCOHA.

3. 13 IIpakTuyeckoe 3ansaTue 3 2
Boeruucnenue BBEIOOPOYHBIX KOA(PUITUCHTOB
KOPPEJISLIHH. Bri6opounsie K02 PHUITUEHTHI
koppemsiu [lupcona, Cnupmena u Kenpanna.

4. 14 KonTpoJsbnas padora Ne 1 2

S. 1.1-1.4 IIpakTuyeckoe 3ansaTue 4 2
OnHodakTOpHBIN U ABYX(PAKTOPHBIN JUCTIEPCUOHHBIHI
aHaJIN3

6. 2.1 IIpakTHyeckoe 3ansiTue 5 2
PerpeccroHHBIN 1 KOPPETALIMOHHBIN aHAIN3.
ITocTpoeHnEe ypaBHEHUSI PETPECCUU U €70 aHAIIU3

7. 2.2 KonTpoJsbHas pa6ora Ne 2 2

8. 3.1-3.3 IIpakTuyeckoe 3ansiTue 6 2
OcHOBHBIE METO/1bI 00PaOOTKM MHOTOMEPHBIX JAHHBIX:
METO/] TJIaBHBIX KOMIIOHEHT, ()aKTOPHBIN aHaIN3,
METO/Ibl KJIacCCU(UKALIUU

9. 2.1-3.3 KonTposbHas pagora Ne 3 2

uTor 18 yacos

CamocrosiTenpHas paboTa MPOBOAMUTCS C IENbI0 yryOJdeHUs 3HAHWM MO TUCHUTUIAHE U

7. CAMOCTOSATEJIBHASA PABOTA

npeaycMaTrpuBacT CICAYIOINUC BUbI:

— O3HAKOMJICHHE C PEKOMEHJOBAHHOW JIUTEPaATypoil, paboTy ¢ 3IEKTPOHHO-OMOIMOTEUHBIMHU
CHUCTeMaMH, BKIIIOUas MEPeBOJbI MyOMUKAlUKA W3 HAyYHBIX KYpPHAJIOB, ITUTHPYEMBIX B 0azax

Scopus, Web of Science, Chemical Abstracts, PUHII;

— pEryJasipHyl0 HpopaOOTKy NpPONACHHOIO Ha JIEKIHMSIX M MPAKTHUYECKUX 3aHATHSIX Yy4eOHOTo

Marepuana;




— BBIIOJHEHHWE [OMAIIHUX 33JaHUil ¥ TpUMEHEHHE WH(POPMAIMOHHBIX TEXHOJIOTUH TpU

BBINOJIHEHUH JIOMAIIHUX 33JJaHUI;

— TOATOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX pa0OT 110 MaTepuaty JEKIIMOHHOTO Kypca,
— TMOATOTOBKY K cliaue 3auema ¢ oyenkou (1 cemectp) 1o JUCIUIIIMHE.

[ImanupoBaHMe BpEMEHH Ha CAMOCTOATENBHYIO paboTy, HEOOXOAMMOrOo Ha HU3y4YCHHE
JUCHUTUIMHBL, CTYZCHTaM JIy4Ile BCETO OCYIIECTBIATh HAa BECh NIEPUO]] U3YyUCHHUS, IPEIyCMaTpUBast
Y 5TOM PETYIIIPHOE OBTOPEHHUE MTPOIICHHOr0 MaTepuana. Martepuai, 3aKOHCIEKTHPOBAHHBIN Ha
JCKIHIX, HEOOXOIWMO PpEryJIsipHO JOIMOJIHATh CBEACHUSMH U3 JIUTEPATYPHBIX MCTOYHHKOB,
IpE/ICTaBICHHBIX B y4eOHOH mporpamme. [Ipu paboTe ¢ yka3aHHBIMU HCTOYHUKAMH PEKOMEHIYETCS
COCTaBJIATh KPAaTKHI KOHCIEKT MaTepuaia, ¢ 00a3aTe’bHbIM (PUKCHPOBaHUEM OHOIHOTpaduuecKux
JTAHHBIX NUCTOYHHKA.

8. OHEHOYHBLIE CPEJICTBA JIJIsA KOHTPOJIAA OCBOEHUA JUCHUAIIJIMHBI
COBOKyrIHaﬂ OLICHKA ITO AUCHHUIIIMHE CKJIaAbIBACTCS U3 OLICHOK 3a BBINTOJIHCHUC KOHTPOJIbHBIX
pabot: 3 KOHTpOJIbHBIE paboThl B 1 ceMecTpe (MakcUMalibHasl OLIEHKA 32 KaXIyK KOHTPOJIbHYIO
paboty 20 6a/UTOB) U UTOTOBOTO KOHTPOJISI B opMe 3auema ¢ oyenkou (MakcumasbHas orenka 40
0ayuIoB).

8.1. HpI/IMepbl KOHTPOJIbHBIX BOIIPOCOB JISl TEKYIIECI0 KOHTPOJISI OCBOCHUA TUCIHUIIJIMHBI

Pa3nes 1. IIpumepbl BonpocoB K KOHTPOJIbHOM padore Ne 1. KonTposbHas padora cogepxkur 4
BOIpOCa 10 5 6aJJI0B 32 BONPOC.

Bapuant Ne 1
1. Jlns BwIOOpku o0BEMOM n =10, MOJYy4EeHHOW M3 HOPMAJILHO paCHpeeIEHHON TeHepabHON

COBOKYITHOCTHU HalTH OIICHKH MaTeMaTH4YCCKOro OXXHIaHH, AUCTICPCUHA u
CPECOAHCKBAAPATUICCKOIO OTKJIOHCHUA, IIOCTPOUTH I[OBepHTCJII)HI)IfI HHTCPBAJI JJIs
MATEMAaTHYCCKOI'O OXKXHUJaHUA 151 CpEeAHCTO KBaApaTU4ICCKOro OTKJIOHCHUA, IpHUHAB

JIOBEpUTEIIbHYIO BeposiTHOCTh ¥ = 0,95!
204 219 18,7 16,4 19,7 189 225 16,1 22,0 14,3

2. Wcmomw3ys y*— KpuTepwii, npu ypoBHe 3Ha4uMocTH o = 0,05 yCTaHOBMTB, CIIy4ailHO WM
TEeo
3HAYMMO PACXOXKICHHE MEXKIY IMIMPUYECKUMU M; U TEOPETHYECKUMH M; P gacroramu,

KOTOPBIC BBIYMCICHBI, MCXOAd H3 THUIIOTC3BI O HOPMAJIBbHOM pacCrnpCaciCHUuu reHepanLHoﬁ

COBOKYITHOCTH.
m; 6 12 23 31 28
m; %" 7 10 21 35 27

[IpoBeneHO M3MEpPEHNE MOIITHOCTH TOPH30HTa A

Y, CM) BJIOJIb HEKOTOPO#i inHuK 4epe3 1 M (X):

X, M

0

1

2

3

4

5

Y, CM

5

7

6

10

9

12

Haiitu Be16OpouHBI K03 Pumment koppensaiuu CroupMeHa U OIEHUTh €ro 3HAYUMOCTh MPH
ypoBHe 3HauuMoctu o = 0,05.

4. Jlns TpOBEPKHU CTAOMIBHOCTH DJIIEKTPOJM3a PACTBOPOB XJIOPUIOB IIETOYHBIX METAJIOB
onpenensin coaepxxkanre NaOH (mr NaOH/n menoun) o (X) u mocne (Y) punbrpa:

9



X 100,1 | 115,1 | 130,0 | 93,6 | 108,3 | 137,2 | 104,4 | 97,3
y 96,6 |115,6 1255|940 |103,3|134,4]100,2 | 97,3

[Tpu ypoBue 3Haunmmoctu o = 0,05 BBIICHUTB, €CTh JIM Pa3indve MEXIYy OOCUMH CEpHIMH
aHaJIU30B.

Bapuant Ne 2
1. Ins BeIOOpKH 00BEMOM N=10, MONy4eHHOW W3 HOPMAIBLHO PACHPEICIIEHHOW TeHepaTbHON
COBOKYITHOCTH, HAaWTH  ONECHKH  MaTeMaTHYECKOTO OXHIAHHS,  JUCIEPCHH |
CPEIHEKBAPATUIECKOTO  OTKJIOHEHWS, TOCTPOUTH  JOBEPUTEIBHBIA  HWHTEPBAT IS
MaTeMaTHYECKOTO 0XKUIAHUS U CPEITHETO KBAAPATHYECKOTO OTKIIOHEHHSI, IIPHHSB JOBEPUTEILHYIO
BeposiTHOCTh ¥ = 0,95:

18 6,1 10,2 54 65 2,9 9,4 15 4,7 3,6

2. Vcnonb3yst KpuTepuit v - [lupcona, mpu ypoBHe 3Hauumoctu o = 0,05 mnpoBepuTh

PAaBHOMCPHOCTL pacCrnpeaciiCHud, cCCJIn Ha6JHOI[aCMI)I€ YaCTOTbl JIA HCEKOTOPOr'o IIpHU3HAKa

NPUHUMAIOT 3HAYCHHUS:
9, 8, 10, 15, 8.

3. U3 nByx mapTuii W3menuii, N3rOTOBJICHHBIX HA OJMHAKOBO HACTPOCHHBIX CTaHKAaX, W3BIICYCHBI
Masible BRIOOpKH. Pe3ynbTarhl as KoHTposiupyeMbix pazmepoB I u Il crankos:

lcramok | 25 | 27 | 29 | 3.1 Il cranok | 2.4 2.6 2.8
n; 2 3 4 1 m; 2 3 7

TpeOyeTcst mpoBEpUTH TUIIOTE3Y O PABEHCTBE CPEIHUX pazmepoB u3aenuid. [Ipeamnonaraercs, 4ro
pe3yNbTaThl U3MEPEHUI pacipeeieHbl HOpMallbHO B BBIOOPKU He3aBUCHUMEI (o = 0,05).

4. B tabnuue npuBOAATCS JaHHBIE O BBIXOJE MPOAYKTa (B %) 0e3 KaTaiuzaTropa U B IPUCYTCTBUU
KaTaJln3aTopa.

be3 karanmmsaropa 80 87 92 54 93 76 63 59
C karaimzaTtopoM 94 96 92 52 88 70 62 90

MOKHO JIi CUHTATh, YTO MPUCYTCTBUE KaTaIH3aTOpa YBEIHMUUBACT BbIX0 1 poaykTa? [IpuHATH
ypoBeHb 3HaunMoctu 0.=0,05.

Pa3nes 2. IlpuMepbl BOoNpocoB K KOHTPOJILHOM padore Ne 2. KonTposbHas padora cogepkur 4
BOIIPOCa 10 S 0aJ110B 32 BONPOC.

Bapuant Ne 1
1. UccnenoBanack OYUCTKA CTOYHBIX BOJ CIOCOOOM OCaXAE€HUS TBEPABIX YACTHUI] B TEUEHUE
ONPEAEIEHHOTO CPOKA OTCTOS:

Cpok, Benmmunna ocanxa,
IHU r/M° BOJIBI

15 80 84 9,0 8,6
20 82 9,0 10,0 10,0
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| 25 [11.0 13.0 12.0 |

Heo6x01MMo BBISICHUTH, CYIIIECTBEHHO JIM BIMSHUE [UTUTEILHOCTH OTCTOSI HA BETMYUHY OCaIKa
TBEPABIX yacTull. [IpuHsITH ypoBeHb 3HaunMocTn O = 0,05.

2. VlccnenoBanoch BIMSIHEE HA BBIXOJI TPOAYKTA IBYX BHJIOB KaTaau3aTopoB A, b 1 Tpéx pazmmyHbIX
TEXHOJIOTUH IosTydeHus. B Tabiuie npuBeieHbl BEIUUMHBI BBIX0a IPOAYKTa B TOHHAX. Biusior
au (akTopel (BUA KaTaqu3aTopa W TEXHOJIOTWsA) Ha BBIXOA mpoaykra? I[IpuHSATH ypoBeHBb
sgaunmoctd O = 0,05.

Bup karanuzaropa TexHoorus
1 2 3
A 1,3 15 1,7
b 2,7 2,0 2,2

3. TlomydeHsl SKCIEpUMEHTAIBHBIEC JJAHHBIE PACTBOPUMOCTH XJiopuaa 6apus B Boze (V) B
TIPUCYTCTBUHM XJ0puaa Kanbius (X) mpu 70°C (06séM BeIGOpKH N = 5):

X, % 0 5 8
Yy, % 32 25 20

10
17

15
11

Haiitu ypaBHeHuWe JuHEHHON perpeccun Y, = by + b;X 3aBMCMMOCTH pacTBOPHMOCTH
xJopuza 6apus OT coAepKaHus XJIOPUIA KaTbIKs .

4. Tlo OKCIICPUMCHTAJIbHBIM  JTdaHHbIM, HIPCACTABICHHBIM B Ta6J'II/II_Ie, HaWTH KOB(I)(I)I/II_II/ICHTBI

ypaBHEHMsI HEIMHEWHOH perpeccun Buma Yy, = by + byix + b2x2 , OIICHUTHh 3HAYMMOCTH
YpaBHEHUS PETPECCHH M 3HAYMMOCTh KO (UIIUEHTOB YpaBHEHHUS perpeccuu. [IpuHaTh ypoBeHb
sHaunmoct ¢ = 0,05.

x 0 1 2 3 4 5 6
y 2 7 9 13 16 18 20
Bapuant Ne 2
1. Ouennts  3HAUMMOCTH  pasauMu¥s B HPOM3BOJMTENBHOCTH  peakTopoB.  CpemHss

MMPOU3BOAUTCIIBHOCTD TpéX PCAKTOPOB MPCACTABJIICHA B Ta6J'II/II_ICI

Peaktop | CpeaHsis mpOU3BOUTENBHOCTD, T/CYTKU
1 160 161 165
2 150 164 164
3 146 155 160

[TpunsaTe ypoBeHs 3HaunMocTH o = 0,05.

2. Brixon BemectBa (B % ) mpu Temmepatype 10°C u 20°C (paktop A) m mpogomKHTETLHOCTH
npoliecca kpuctauzauu 7 4 u 17 4 (dakrop b) npencrasnen B Tabaune. OueHUTh 3HAYUMOCTh
pa3nuuusi B BBIXOJE MPOAYKTa NMPH Pa3HOW TeMIepaType W TPOJOJDKHTEIHHOCTH Ipolecca
KPHUCTANTU3AIMH, a TAK)Ke 3HAYMMOCTh B3aUMHOT'0 BIMSHUS TEMIIEPATyPhl U IPOIOTHKUTEIBHOCTH
nporiecca Ha BBIXOJI MpoayKTa. [IpuHsaTh ypoBeHb 3Haunmoctu o = 0,05.

T

Bpewms

Brixon, %

10°C

A

40 30 30 50

11



174 90 80 65 70
0 74 70 50 60 70
20C 174 50 30 30 40

3. UccnenoBaniachk 3aBUCUMOCTD cojiepkanus xkene3a (Y, %) B Kpucramiax MEJHOTO Kynopoca
CuSO45H20 ot comepsxanust FeSO4 (X, /1) B MATOYHOM PacTBOpE:

X

60

70

85

100

105

y

0,96

0,93

1.47

1,86

2,48

Haiitu ypaBHeHue quHeHON perpeccun Y, = by + b1 X 3aBucHMOCTH cojiepiKaHus JKENe3a B
KpHucTaiax ot coaepxanus FeSOs (X, r/m) B pacTBOpeE.

4. Tlo OKCIICPUMCHTAJIbHBIM JTdaHHbIM, HIPCACTABICHHBIM B Ta6J'II/II_Ie, HaWTH KOB(I)(I)I/II_II/ICHTBI

ypaBHEHMs HEIMHEWHOH perpeccun Buma Yy, = by + byx + bzxz, OLIEHUTh 3HAYUMOCTh
ypaBHEHHUS U 3HAYUMOCTh KodddurueHToB. [Ipunats ypoBens 3naunmoctu o = 0,05.

X

0

1

2

3

4

5 6

y

5

10

14

15

17

21 25

Pasnen 3. Ilpumepsl BOPOCOB K KOHTPOJILHOI padore Ne 3. KonrpoJibHas padora cogep:kut 4
BOIIpOCa 1o S 6aJ/UI0B 32 BOIPOC.

Bapmuanr 1

1. TTocTpouTh ypaBHEHHE MHOXECTBEHHOM JIMHEHHOI perpeccun Y, =D, +D X, +b,X, mo maxHHBM

Tabsnnubl. OLEHUTh 3HAYUMOCTh YpaBHEHHUS U €ro Ko3((UIMEHTOB NpU YpOBHE 3HAYMMOCTHU

o =0,05.
x1 3,5 7,4 2,5 3,7 55 8,3 6,7 1,2
X2 5,3 1,6 6,3 9,4 1,4 9,2 2,5 2,2
y 64,7 80,9 24,6 43,9 77,7 20,6 66,9 34,3

2. To BbIOOpKE HAaiiIeHbI 3HAUEHHSI TJIABHBIX KOMIIOHEHT s i-ro HabmoaeHus f;; = 0,661,
— 2,151 u maTtpuna GpakTOpHBIX Harpy30K

A

~(

-0,756 0,654
0,756

0,654

Haiitn 3HaYeHNs UCXOMHBIX MOKa3aTeNeH X;; H X;», €CIH BBIOOPOYHBIC OICHKH CPEJHUX PaBHBI
X1=5, X,=10, a BEIOOpOUYHBIE OLIEHKU CPEJHUX KBAIPATUUECKUX OTKIOHEHUH paBHbI 51 = 0,072,

s, = 0,333.

3. B 5 mpobax ¢ 5 ydacTKOB MECTOPOXKAECHUS H3MEPEHO CojiepKaHue 30510Ta (X, %) U Meau

(v, %):

X

0,15

0,3

01

1

0,2 0,04

y

1,0

0,9

0,2

0,5 0,6

C nenpro0 HaXOXACHMS NMEPCIEKTUBHBIX PallOHOB IIPOBECTU KJIACTEPHBIM aHAIU3 U MOCTPOUTH
JeHaporpamMmy. JlaHHBIE TNpPEIBAPUTEIBHO HE
KJIaCTEPaMU BBIYHMCIISATH METOJIOM «OJIMKANUIIETO COCEHa.

12
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4. Hwmerotcs aBa Habopa npoO (X1-mepcreKTUBHBIE U X2— HETIEPCIIEKTUBHEIE), B KOTOPBIX
OMpCACJICHBI KOHICHTPAlIUU ABYX 'OMOJIOI'OB MCTAaHa:
57 2,8
X2 = <6,1 3,0)

e (5’0 3’3) 6,0 2,7

4,6 3,4

BbrancnuTh TuHEHHYI0 JUCKPUMHUHAHTHYIO QYHKIIMIO U KilaccuuupoBats Habmoaenue (5,7;
2,5).

Bapuanr 2
1. TloctpouTh ypaBHEHHE MHOXKECTBEHHOW JIMHEWHOW perpeccun Y, =0y +b X +b,X, mo

JTaHHBIM TaOuIbl. OLEHUTh 3HAYMMOCTh ypPaBHEHUS U €ro KOo3(pPHIMEHTOB NpU YPOBHE
sHaunMoctH ¢ = 0,05.

x1 7 1 11 11 7 11 3 1
X2 26 29 56 31 52 55 71 31
y 78,5 74,3 104,3 87,6 95,9 109,2 102,7 72,5
2. Tlo BBIOOpKE HAaii/IeHbI 3HAYCHHUS TJIABHBIX KOMIIOHCHT s i-ro HaOmomenus f;; = — 0,484,

fio= 1,053 u matpuna pakToOpHBIX HArPy30K
A= (—0,791 0,611)
0,791 0,611
HaiiTu 3HaueHus UCXOAHBIX MOKa3aTeNel X;; U Xy, €CIU BHIOOPOUHBIE OLIEHKU CPEJHUX PaBHBI
x,= 0,85, x,=2,307, a BLIOOPOYHBIC OIICHKH CPEIHHUX KBAJIPAaTHYCCKUX OTKJIOHCHHUH paBHBI S; =
0,072, s, =0,093.
3. B 5 mpo6ax ¢ 5 yyacTKOB MECTOPOXKACHUS U3MEPEHO cojiep:kanue cepedpa (X, %) u

menu (Y, %):

X 0,25 0,48 0,8 0,55 0,1
y 0,3 0,65 1,4 1,52 0,5
C 1nenpr0 HaXOXKJIEHUS TIEPCIEKTUBHBIX PAOHOB MPOBECTH KIACTEPHBIN aHAIW3 M IOCTPOUTH
neHaporpammy. J[aHHbIe peABapUTEIbHO HE CTAHIAPTU30BaTh. PacCTOSHUS MEXAY KiIacTepaMu
BBIYUCIIATH METOJOM «OJIMKAKIIIETO COCEHAY.
4. MHwmerotcs nBa Habopa mpod (X1-nepcnekTuBHBIE U X2— HENEPCNEKTUBHBIE), B KOTOPBIX
oTpeieNIeHbI KOHIIEHTPAIUU ABYX TOMOJIOTOB METaHa:
50 14 6,5 4,6
x1= (3] 17) x2=(56 39
’ ’ 57 45
BbIUMCINTE TUHEHHYIO JUCKPUMUHAHTHYIO (YHKIIMIO U KJIacCUpUIMpoBaTh HaOmoaeHue (5,7; 4,9).

8.2. BOHpOCbI AJIA UTOTOBOI'0 KOHTPOJIA OCBOCHUA TUCHUIIJIHHBI
(1 ceMecTp — 3a4eT ¢ OLEHKOM)

buner ans 3auera ¢ OLIEHKOH BKJIIOUaeT KOHTPOJIBHBIE BOMIPOCHI MO pazaenam 1-3 pabdoueit
IPOrpaMMbl TUCHUIUIMHBI U coiepkUT 4 Borpoca. 1 Bonpoc — 10 6amios, Bonpoc 2 — 10 6amios,
Bonpoc 3 — 10 6amos; Borpoc 4 — 10 Ganos.

1. TIlpenBaputenvHas o00paboTka pe3yabTaTOB OSKCIEPUMEHTA: IOCTPOSHUE HSMIIHPUYECKOM

GyHKIIMY pacnpeesieHns, THCTOTPaMMBbl.
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o N

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

MoaenupoBaHre OCHOBHBIX CTaTHCTHYECKHX pacmpenenenuii. Muctpymentsr MS Excel mns
MOJICIIMPOBAHUSI pacTipe/ieIeHui ¥ OTy4YeHUsI BBIOOPOK.

[TomyueHue cTaTUCTUYECKUX OIICHOK pacmpesesieHus BoiOopku. CBoiicTBa oneHok. TodyeuHbie
onieHKH. VIHTepBabHbIE OLIEHKHU IIapAMETPOB PACIIPEIEICHUS.

IIpoBepka cratuctuueckux runore3. OcHoBHbIE NOHATHSA. Cxema npoBepku runotes. [Iposepka
TUIIOTE3 O PABEHCTBE AUCIEPCHM HOPMAIBHO PACIIPENEIEHHBIX N€HEPAIbHBIX COBOKYITHOCTEH.
[IpoBepka rumore3 O MaTeMaTUYECKUX OKUIAHUSAX JIByX HOPMAJIbHO paclpenesEHHbIX
TE€HEPAIbHBIX COBOKYITHOCTEH.

HemapameTpudeckne MeTOIBI TPOBEPKH CTATHCTHUECKHX Trurotes. Kpurtepwmii cormacus y’—
Ilupcona 11 TPOBEPKM COOTBETCTBUSA PACIPENEICHUsS TI'€HEPAIBbHONM COBOKYIHOCTH
HOPMaJIbHOMY 1 PaBHOMEPHOMY 3aKOHY.

U-kputepnit ManHa-YUTHU: Ha3HAYCHHE, CTIOCOO BHIYHCIICHHUS.

T-kputepuii Bunkokcona: Ha3HaueHHE, CIOCOO BHIYUCIICHHUSI.

CylurHoCTb | 1] KOPPENAIMOHHOT0 aHanu3a. [loHsTre KoppensaioHHOHN CBsA3U. Beruncnenue
KOBApUALIMOHHOM U KOPPEISLIMOHHOW MAaTPULL.

Boeruncnenue BeiOOpouHOTo KO3(dummenta koppensiuuu [lupcona. IlpoBepka 3HaAUMMOCTH
Kod(puImeHTa Koppesium.

Brraucnenue BeiOopounoro kod3dduumenra koppemsuun Cnupmena. [IpoBepka 3HaAYMMOCTH
Kod(puImenTa Koppesium.

Beruncnenue BoriOOpouHOro kKoddhdunuenta koppensiiuun Kenmammna. IlpoBepka 3HaAYMMOCTH
Koa(puImenTa Koppesium.

PerpeccuonHslii aHanM3: JIMHEWHAs pPETPecCUsi, MHOXECTBEHHAs JIMHEWHAs perpeccus.
[Toryuenue K03 PUIMEHTOB ypaBHEHUS JTMHEWHON PErPECCHH.

OnHOMaKTOPHBIN TUCTIEPCHOHHBIN aHaNN3 (IOCTAHOBKA 337a4H, MOJIE)Ib, OCHOBHBIE PaCUETHbIC
dbopMyIb).

[TonsTHE O MHOTO(AKTOPHOM IUCIIEPCHOHHOM aHanm3e. JByX(aKTOpHBIA IHCIIEPCHOHHBIHI
aHanmu3 6e3 MOBTOPEHUI U C TOBTOPEHUSIMHU.

MHOroMepHbI€ CTaTUCTUYECKHE METOABl. METO/ INIaBHBIX KOMIIOHEHT: HA3HAYEHUE, OCHOBHBIE
3a/1a4¥, BBIYUCIICHUE IJIABHBIX KOMIIOHEHT.

ANTOPUTM BBIYMCIIEHUS TJIABHBIX KOMIIOHEHT /111 MHOTOMEPHBIX HOPMaJIbHBIX pacIpeieeHH
[IEPEMEHHBIX.

[TonsiTue pakTOpHOrO aHANIK3a. AJITOPUTM MPOBEAEHUS (AKTOPHOTO aHATU3A.

[Tonsatue xnaccupuxanuu. JIMHEHHBIN TUCKPUMUHAHTHBIA aHATU3 MPU HOPMAJIbHOM 3aKOHE
pacnpenenenus nokasarenei. [loctpoenne MMHENHON TMCKPUMUHAHTHON (YHKIIUH.
Knaccugukarus 6e3 oOydaroniux BbiOopok. Kiactepuslil ananus. Mepapxuueckuii anroputm
KJIacTepHOTro aHanu3a. [loctpoenne nenaporpaMmsl.

MakcumanbHOE KOJIMYECTBO OAIIIOB 32 3auem ¢ ouenkoit (1 cemectp) — 40 6aos.

q)OH)I OICHOYHBIX CpCIACTB IMPUBCACH B BHAC OTACIBHOTO JOKYMCHTA, SABJIAIOMICTOCA

HEOThEMJIEMON YaCThI0 OCHOBHOM O6paSOBaTCHLHOﬁ porpaMmal.

8.3. CTpyKTYpa U npuMepbl OMJ1eTOB /15 3a4eTa ¢ OLEeHKOMH

3aveT ¢ OLIEHKOMH 10 JAUCIUITIIINHC ((I[OHOJIHHTGJILHLIG ri1aBbl MATEMATUKMW) IIPOBOJUTCA

B 1 cemecTpe M BKJIIOYaeT KOHTPOJIbHBIE BONPOCHI MO paszaenam 1-3 paboueil mporpammbl
JUCLUIUINHEL. bunier A 3adera ¢ OLIEHKON COCTOMT U3 4 BOIPOCOB, OTHOCSIIMXCS K YKa3aHHBIM
paszzenam.
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«Ymeepotcoaron Munucmepcmeo nayku u evicuiezo oopazoeanus P®

®Ouinuana PXTY um. /.. MenaeseeBa B r. Tamkenre

A.Y. Abnypaxinmosa (Pecny0simka Y30eKucTaH)

«_» 20 1.
— - 18.04.01 Xumu4eckasi TeXHOJIOTUS
JlonoJIHUTe/IbHbIE [JIABbI MATEMATHKHU
BUJIET Ne 1
1. OpnnodakTOpHBINA AUCTIEPCUOHHBIN aHAIN3 (IOCTAHOBKA 33J]a4, MOJIEJIb, OCHOBHBIE PacUETHbIC
dhopmyib).

2. Hemapamerpuueckue MeTOAbl IIPOBEPKH CTATHCTMUECKHX THIOTe3. KpuTepwii cormacus y°—
IlupcoHa nmus TPOBEPKHM COOTBETCTBHS  PACHPENENICHHS T'€HEPAlIbHOM COBOKYIIHOCTH
HOPMaJIbHOMY PaCIPEICIICHHUIO.

3. IlpoBeneHo 5-kpaTHOE U3MEPEHHE MOLTHOCTH ropu3oHTa A (Y, CM) BAOJb JUHUU Yepe3 Kax/Ible
0,5 m (X):

X, M 0] 05| 10| 15| 20

Yy, cM 5 7 6 10 9
Bbruuciute  BbIOOpOUHBIA KO3 uIeHT Koppemsiuuun CrnupmeHa. OICHUTh 3HAYMMOCTD
KodQpuIHeHTa Koppersiuuu npu yposHe 3aaunmoctu o = 0,05.

4. B 5 mpobax ¢ 5 yuaCTKOB MECTOPOKACHUS U3MEPEHO cojeprxkanue 3omota (X, %) u menu (Y, %):

X 0,1 0,4 0,1 0,2 0,04
y 1,0 0,8 0,2 0,5 0,6
JInsi HaxoKIeHUs MNEPCIEKTUBHBIX DPAMOHOB IMPOBECTH KIACTEPHBIM aHAIW3 M IOCTPOUTH
AeHaporpaMmy. JlaHHble HE CTaHAAPTU30BaTh. PacCTOSHUSA MEXAY KIacTEpaMH BBIYUCIATH
METOJIOM «JAIILHETO COCENa.

«Ymeeporcoaroy Munucmepcmeo nayku u gvicuiezo oopazoeanus PO

®uiauan PXTY um. /I.1. Menaeneesa B r. Tamkenre

AY. (Pecmmy0s1uka Y30eKucTaH)

AbypaxumoBa

« » 20 18.04.01 XuMuueckas TeXHOJOTUA

HOHOJ'[HI/ITC.]'II)HLIQ rJ1IaBbl MATEMATHKH

BUJIET Ne 2
1. Jluneiinas perpeccusi, monydeHne Ko3QPUIMEHTOB ypaBHEHUS TUHEWHON perpeccuu.
2. TlousiTie 0 MHOTO(AKTOPHOM JMCIIEPCHOHHOM aHasm3e. J[ByX (hakTOpHBIH AUCTICPCHOHHBIN
aHayn3 0e3 MOBTOPEHUH U C TOBTOPEHUSIMH.
3. Onpenensinocs coaepxanre NaOH (mr NaOH/n menoun) no (X) u mocne (Y) ¢unbTpa:

X | 100 | 115 | 130 | 93 | 108 | 137 | 104 | 97
y 96 | 110 | 120 | 94 | 103 | 134 | 100 | 97

[Tpu ypoBHe 3HaunMocTH o = 0,1 BBISICHUTB, 3HAUNMO JIH pasnudue B cogepkannu NaOH B
00enx cepusix aHaJIN30B.

4. Nmetrotes nBa Habopa mpob (X1—mepcrekTuBHBIE B X2— HETIePCIICKTUBHBIC), B KOTOPHIX
OIIpeeIeHbl KOHIIEHTPALUHU IBYX TOMOJIOIOB METaHa!

46 15
x2=(45 13 )(1=(1"7L 8'2)
51 16 Y

BrrauciuTh TMHEHHYIO0 JUCKPUMHUHAHTHYIO QD YHKIMIO M Ki1accupuiupoBath Habmonenue (4,5;
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0,2), ecnu HaliileHa HeCMEIIEHHAs OLIEHKAa CyMMapHOW koBapuauuoHHON Mmatpuisl: ((0,084;

0,038), (0,038; 0,022)).

9. YYHEBHO-METOJUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHbI

9.1. Pexomenayemasi Juteparypa

A) OcHoBHas UTEpaTypa:

1.

no

KoOHCIIEKT nexkumii 10 TEOpUHM BEPOSTHOCTEM, MAaTEMaTUYECKOM CTATHUCTHKE M CIy4YalHbIM
nporecca / Jimurpuii [lucemennsrit 5-e uzn. —M., uza. Aiipuc-tipecc, 2010 r. — 288 c¢. — (Boicmiee
oOpa3oBaHme).
®ponor A.H. Kpatkuii kypc TB u MC, y4. nocobue, Jlans, 2017 r., 304 c.

Teopus BepOSITHOCTEM M MaTeMaTHYeCKasi CTATHCTHKA. [ DJIEKTPOHHBIN pecypc|: y4eOHUK is
npuKiIagHoro OakanmaBpuara: DnektponHas konus / B. E. I'mypman. - 12-e uzn. - M.: FOpaiir,
2014. - 1 a1 ont. muck (CD-ROM).

b) lonosiHuTebHAS JUTEpPaTypa:

1.

PykoBOJICTBO K pelIeHHIO 3a/lad MO0 TEOPUU BEPOSTHOCTEH M MaTEMaTHUECKON CTAaTUCTHKE.
[DmexkTpoHHEI pecypc]: yueOHOE MocoOHMe i MPHUKIAJHOTO OakaiaBpuaTa: DJICKTPOHHAS
korust / B. E. 'mypman. - 11-¢ uza. — M.: FOpaiit, 2014. - 1 s5. onrt. guck (CD-ROM).
Teopus BepoATHOCTENM M MareMarnuyeckas cratuctuka. Pynakosckas E.I'., Pymainno M.O.,
CrapmoBa T.H., Asepuna O.B., I'opneesa E.JI., M3otoBa C.A. /YuebHoe nocobue mon pen.
Pymaiino M.®., Pynakosckoii E.I'., —M.: PXTVY um./[.11.Menneneena, 2012. —84 c.

9.2. PexoMeHyeMble HCTOYHUKH HAYYHO-TEXHUYECKO HHPOpMANHH.

— Pa3znmatouHbIil WITIOCTPaTUBHBIN MaTepPHa K JIEKIUSIM.
— Ilpe3enTanuu K JEKIMAIM.
— Meroanveckue peKOMEHIALUH.
—  Kommiekc oOyJaronmx mporpaMmm.
Pecypcsl nHDOpMamOHHO-TeIeKOMMYHHUKAIIMOHHO ceTn HTepHeT:
-- http://kvm.muctr.ru/ — caiit kadeapsl BbICIIEH MaTeMaTHKH.

9.3. CpeacrBa obecnevyeHUs OCBOECHH S JUCHUTIHMHBI

Jia peanuzanuu pabodeil mporpaMMbl MOJATOTOBIIEHBI CIEAYIOUIUE CPEACTBA OOecTieueHus

OCBOCHUA NUCIUIIINHBI:

— KOMITBIOTEPHBIC MPE3CHTAIIMY HHTEPAKTUBHBIX JieKiuii — https://moodle.muctr.ru/, (obriee

YHCII0 chaiioB — 160);

— 0aHK TECTOBBIX 3aJJaHUI JIJISl TEKYILEro KOHTPOJIS OCBOEHUS AUCUMILTUHEI (50 BapHaHTOB

Ha KaXyI0 KOHTPOJILHYIO TOUKY, BCETO 3 KOHTPOJbHBIE PadoThI, o0IIee yrciao BapuanToB — 150);

— OaHK TECTOBBIX 3aJIaHUM JIJIT UTOTOBOTO KOHTPOJISI OCBOSHHUS MUCHUILTMHEI (50 OmieToB

AJI1 U'TOTOBOI'O KOHTPOJIA, BCCT'O 1 uroroBas aTTecranus, 06mee YUCII0 OUIIETOB — 50)

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HUCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE
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http://kvm.muctr.ru/
https://moodle.muctr.ru/

NudopmaninoHHyo moaaepKKy H3ydeHus AUCHUILIMHBI ocylecTBisieT MHopmalonHo-
oubmuoreunsiii ieHTp (MBL) PXTY um. JI.1. MenaeneeBa, KOTOpbIi o0ecrednBaeT 00yqIaroImuxcs
OCHOBHOM y4eOHOM, Y4YEOHO-METOAMYECKOM M HAy4YHOH JIUTEPATypo, HEOOXOAUMOH IS
opranuzani 00pa30BaTeNILHOTO Mporecca mo auciuminae. OOmmii 00beM MHOT0OTPACIEBOIO
donga MBI na 01.01.2024 cocrabiser 1 559 436 3k3.

@®onn UBIL[ pacronmaraer y4yeOHOH, Y4eOHO-METOAMYECKOW U HAYYHO-TEXHUYECKOMN
auTepaTypoil B (opMe MeuaTHBIX W SJICKTPOHHBIX H3JaHHUM, a Takke BKIIOYAaeT O(UIIMATIbHEIC,
CHpaBOYHO-OMONMHMOTpaduuecKkre,  CIEeUUAIN3UPOBAHHBIE  OTEYECTBEHHBIE M 3apyOe)HbIE
nepuoanydeckue U nHpopmanronusie u3ganus. MBI obecieunBaer noctyn Kk npodeccruoHalbHBIM
0a3aM JaHHBIX, HH)OPMAIIMOHHBIM, CIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxnpiii oOyuaromuiics obecrieueH CBOOOAHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOHU
MUMEEeTCs IOCTYI K ceTH VIHTEepHET U K 3IIeKTpoHHO-O0ubnmmoreynoit cucreme (3bC) YHuBepcurera,
KOTOpasi COJEPKUT Pa3IMYHbIC U3JaHUS 110 OCHOBHBIM M3y4aeMbIM JUCIUILIMHAM U cOPMHUpPOBaHa
10 COTJIACOBAHUIO C MPaBooOIaaTeNsIMI YI€OHOH 1 yueOHO-METOINYECKOM TUTepaTypHl.

Jns  Oomee  MOJHOTO U OMNEPAaTUBHOTO  CIPaBOYHO-OMOmMorpaduyeckoro  u
uHpopmanmonHoro ooOcnyxuBanust B MBIl peanusoBana TexHosioruss ODIEKTPOHHOM OCTaBKU
JIOKYMEHTOB.

[TonHbIi MepeyeHp AIEKTPOHHBIX UHPOPMALMOHHBIX PECYPCOB, UCTIONB3YEMBIX B TPOIIECCE
o0ydeHus1, IPeCTaBIeH B OCHOBHOI 00pa30BaTeIbHON IporpaMMe.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

B cooTBeTcTBHM C yueOHBIM IUIAHOM 3aHATHS MO AUCHUILINHE «/l0omoJIHUTe/IbHBIE IJIABbI
MaTeMaTHKW» TIPOBOIATCS B (popMe JEKIUH, TPAaKTUIECKUX 3aHATHH U CAaMOCTOSTEILHOW pabOThI
oOyJaromuxcs.

11.1. O6opynoBanme, HeoOXoAMMOe B 00pa30BaTeIbHOM MpoLecce:

VYdeOHblE ayqUTOpPUM JUIS TIPOBENEHHS JIGKIMOHHBIX W TPAKTHYECKUX 3aHITHH,
000py/lIOBaHHBIE TPAJUIMOHHBIMU Yy4EOHBIMH JIOCKaMU M Y4eOHOW MeOenbto; Oubmmoreka,
UMeroIas paboyre KOMITBIOTEPHBIE MECTa JIJIs CTYICHTOB, OCHAIIICHHBIE KOMITBIOTEPAMHU C JIOCTYTIOM
K 0a3aM JaHHBIX U BBIXOJIOM B MIHTEpHET.

11.2. YyeOHO-HATJIsIAHBIE IOCOOUS:
YyeOHo-MeTOMYECKHE TMOocoOus, pa3paboTaHHble Ha Kadeape BbICIIEH MaTeMAaTHKH,
BBUIOKEHBI Ha caite kKadenpsr http://kvm.muctr.ru m wa caiite Oubmmoreku PXTY wnmenn
JI.1.Menneneesa https://lib.muctr.ru.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHUKAIMOHHbIE CETH, alllIApaTHO-
NPOrpaMMHBbIE M ayAMOBU3YyaJIbHbIE CPEACTBA:
[IepconasibHBIE KOMITBIOTEPHI, IPUHTEPHI, CKAHEP U KOMUPOBAJIBHBIN anmnapar UCHOJIb3yHTCS
JUISl TIOATOTOBKY PAa3JaTOYHBIX MAaTEpUAIIOB.

11.4. IleyaTHbIe U 3J1eKTPOHHBIE 00pa3oBaTe/bHbIEe M MH(POPMALMOHHBIE Pecypcehl:
NupopmaninoHHO-METOIMYECKHE MaTepuaibl: yuyeOHble MOCOOMS MO JAUCLHUIUIMHE;
pa3gaTo4yHbIi MaTepual K pas3jienaM JIEKIIMOHHOTO Kypca; pa3/laTOuHbIi MaTeprall K IPaKTUYECKUM
3aHATUSAM IO TUCUUIUIMHE, KOMIUIEKTbI KOHTPOJBHBIX M 9K3aMEHAIIMOHHBIX OUJIETOB.
VY4ebHO-MeTOoIMUecKue pa3padOTKU B DIEKTPOHHOM BHJE; CHPABOYHBbIE MaTepHallbl B
ME€YaTHOM M 3JIEKTPOHHOM BHUJIE.

11.5. IlepeyeHb JULIEH3HOHHOTO MPOTPAMMHOI0 00ecreyeHusl:
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Ne | HaumMeHoBaHUe MPOrPaAaMMHOTI0O PexkBHU3UTHI 10r0BOPA Cpox oKOHYAHUS
.1 NMPOAYKTA MOCTABKH JAeicTBHS JTUIEH3HN
1. |WINDOWS 8.1 Professional Get | Koutpakt Ne 62-643A/2013 0eccpouHo
Genuine or 02.12.2013
2. | Micosoft Office Standard 2013 Kontpakt Ne 62-642A/2013 OeccpouHas
ot 02.12.2013
3.  /WINHOME 10 Russian OLV NL | Kontpakt Ne 28-353A/2020 6eccpodHo
Each AcademicEdition ot 26.05.2020
4. | Microsoft Office Professional Kontpakt Ne 28-352A/2020 12 mecsitieB
Plus 2019 ot 26.05.2020 (exxeroaHoe MpOAJICHUE
B cocrasge: ITOATIMCKH € IIPaBOM
e Word nepexo/ia Ha
e Excel O0OHOBIIEHHYIO BEPCHIO
e Power Point IPOJYKTa)
e QOutlook
e OneNote
e Access
e Publisher
¢ InfoPath
5. |Kaspersky Endpoint Security ans | Korrpakt Ne 90-1335A/2021 12 mecsitieB
ousHeca — CranmapTHelii Russian or 07.09.2021 (exxeroaHOE MPOAJICHUE
Edition. MTOJINTUCKH C TIPABOM
nepexoja Ha
OOHOBJIEHHYIO BEPCHIO
IPOIYKTa)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

(I)OprI H METOJAbI KOHTPOJISI U OICHKHU Pe3yJIbTaTOB OCBOCHUSA pa3/ie/ioB

HaumenoBanue DopMBbI U METOABI
OcHOBHbBIE TOKA3aTeIN OLEHKH
pa3aesioB KOHTPOJISI M OIIEHKHU
Pazgen 1. 3Haer: Oruenka 3a
OCHOBBI OCHOBHBIE PUEMBI U METOIBI 00paObOTKH KOHTPOJIBHYIO paboTy
MaTEeMaTHYECKOHN | CTaTUCTUYECKON HH(OpMAIIUK: PAacYET BHIOOPOUHBIX Ne ]
CTAaTUCTHUKHA XapaKTEPUCTHK CITyJalHbBIX BEJIMYHH, UCIIOJIb30BAaHHUE O1ieHKa Ha 3a4eTe ¢

CTaTHCTUYECKHUX TUIOTE3 IS IepEeHOca Pe3yIbTaToB
BBIOOPOYHOTO 00CIIeI0OBaHUS HA TEHEPATbHYIO
COBOKYITHOCTB; METOJTbI PErPECCHOHHOTO U
KOPPEJSIIIMOHHOTO aHAIN3a; OCHOBBI TUCIIEPCHOHHOTO
aHaJM3a; METO/Ibl aHAJT3a MHOTOMEPHBIX JTAHHBIX;
0a30BYIO0 TEPMHHOJIOTHIO, OTHOCSTIYIOCS K
TEOPETHUYECKOMY OIHCAHUIO OCHOBHBIX
MEePCIEKTUBHBIX HAIIPABJICHUH Pa3BUTHUS METOJIOB
00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

Vmeer:

OIIEHKOU
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AQHAJIM3UPOBATh U KPUTUUYECKHA OLIECHUBATH
COBpPEMEHHbIE HAyYHbIE TOCTUKEHUS B 00JIACTH CBOUX
Hay4HbBIX UCCJIEIOBAHMI; UCITOIb30BATh MOJYYEHHbBIE
3HAHUS [T petieHus TpodecCHuOHABHBIX U
COLMAJIbHBIX 3a]1a4.

Bmaneer:

0a30BOI TEPMUHOIOTUEH, OTHOCSIICHCS K
CTaTUCTHUYECKOI 00paboTKe SKCIEPUMEHTAIBHBIX
JTAHHBIX ; IPAKTUIECKUMU HaBBIKAMHU 00pabOTKH
CTaTHCTHYECKON MH(OpPMALINH C UCIIOIBb30BAHUEM
WHQPOPMAITMOHHBIX TEXHOJIOTHIA; METOOJIOTUEH
COBPEMEHHBIX HAYYHBIX UCCIIEI0OBAaHUI, KPUTUYECKON
OLICHKOM ITOJIYYEHHBIX PE3YJIbTAaTOB, TBOPUYECKUM
aHaJIM30M BO3HUKAIOIIMX HOBBIX MPOOJIeM B 00J1aCTH
XUMHH U XUMUYECKON TEXHOJOTHH.

Pazpea 2.
CraTHUCTHYECKHE
METObI aHAJIN3a
JaHHBIX

3Haer:

OCHOBHBIE PUEMBI U METO/IbI 00PaOOTKH
CTAaTUCTUYECKOI HH(pOpMaLUK: pacyET BIOOPOUHBIX
XapPaKTEPUCTUK CIIyYalHbIX BEJIMYMH, UCIIOIb30BaHHE
CTATUCTUYECKHUX THIIOTE3 AJIsI IIepeHoca Pe3yIbTaToB
BBIOOPOYHOTO 00CIIEOBAHUS Ha TEHEPAITBHYIO
COBOKYITHOCTb; METO/Ibl PErPECCHOHHOIO U
KOPPEJSILIMOHHOTO aHAJIN3a; OCHOBBI TUCIIEPCUOHHOTO
aHaJIN3a; METObl aHAJIN3a MHOTOMEPHBIX JaHHBIX;
0a30BYI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K
TEOPETUYECKOMY OIUCAHUIO OCHOBHBIX
MEePCIEKTUBHBIX HAIIPABJICHUM pa3BUTUS METO/I0B
00pabOTKH SKCIEPUMEHTAIbHBIX JaHHbIX.

YmMmeer:

aHaJIM3UPOBATh U KPUTUYECKHU OLICHUBATh
COBPEMEHHbIE Hay4YHbIE TOCTUKEHHUS B 00JIACTH CBOMX
Hay4HbIX UCCIIEIOBAHUI; NCIIOJIB30BATh ITOIYyYEHHBIE
3HAHUS JUIs petieHus IpodecCuOHABHBIX U
COLIMAJIBHBIX 3a/1a4.

Bmapeer:

0a30BOI TEPMHUHOJIOTHUEH, OTHOCSIIEHCS K
CTaTUCTUYECKOW 00paboTKe IKCIEPUMEHTATbHBIX
JAHHBIX; TPAKTUYECKUMU HaBbIKaMU 00pabOTKH
CTaTUCTUYECKON MH(POPMALIUH C UCTIOIB30BAaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; METO0IOTUEH
COBPEMEHHBIX HayYHBIX UCCIIEOBAaHUN, KPUTUIECKOU
OLIEHKOM IOJTy4EHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHaJIM30M BO3HHUKAIOIINX HOBBIX MPo0JIeM B 001aCTH
XMMHUH 1 XUMHYECKON TEXHOJIOTHH.

Ornenka 3a
KOHTPOJIbHYIO paboTy
Ne 2

O1ieHKa Ha 3a4eTe ¢
OILIEHKOU

Pa3znean 3.
CratucTtudeckas
oOpaboTka
MHOTOMEPHBIX
JaHHBIX

3Haer:

OCHOBHBbIE PUEMBI U METO/IbI 00pabOTKH
CTaTHUCTHUUECKON MH(OpMALIMKU: PAaCcYET BHIOOPOUHBIX
XAPAKTEPUCTHK CIIyYalHbIX BEJMYMH, UCIIOIb30BaHHE
CTaTHUCTUYECKHUX TUIOTE3 [UIS IEPEHOCca PE3YNbTaToB
BBIOOPOYHOTO 00CIIE0BAHUS HA TeHEPAITBHYIO
COBOKYITHOCTb; METO/Ibl PErPECCUOHHOIO U
KOPPEJSILIMOHHOIO aHAIN3a; OCHOBBI IUCIIEPCHOHHOTO

OrneHKa 3a
KOHTPOJIbHYIO PaboTy
Ne 3

O1eHKa Ha 3a4eTe ¢
OIICHKOM

19




aHaJIM3a; METO/Ibl aHAJIM3a MHOTOMEPHBIX JIAHHBIX;
0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K
TEOPETUUYECKOMY OMMCAHUIO OCHOBHBIX
MEePCIIEKTUBHBIX HAMPABICHUN PAa3BUTHS METO/I0B
00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

YwMmeer:

aHAJIM3UPOBATh U KPUTUYECKH OLIECHUBAThH
COBPEMEHHbIE HAyYHbIE TOCTUKEHHUS B 00JIACTH CBOMX
Hay4YHBIX UCCIIEIOBAaHU; UCTIOIB30BaTh MOJIYYEHHBIE
3HAHUS [T petieHus TpohecCHOHABHBIX U
COILIMAIbHBIX 33/1a4.

Bmaneer:

0a30BOI TEPMUHOIOTUEH, OTHOCSIICHCS K
CTaTUCTHYECKOM 00paboTKe SKCIEPUMEHTAIbHBIX
JAHHBIX ; PAKTUYECKUMU HaBbIKaMHU 00pabOoTKU
CTaTHCTHUYECKON MH(OPMAIIMH C UCTIOIBE30BAHUEM
WH(POPMAITMOHHBIX TEXHOJIOTHIA; METOOJIOTUCH
COBPEMEHHBIX HAYYHBIX UCCIIEIOBaHUN, KPUTUIECKON
OLICHKOM MOJIy4YE€HHBIX PE3YJIbTATOB, TBOPUECKUM
aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOIEM B 00JIACTH
XUMHUHU U XUMUYECKOW TEXHOJIOTHH.

13. OCOBEHHOCTHU OPITAHU3AIIUU OBPA30OBATEJIbBHOI'O INTPOLUECCA AJIs1
NHBAJUIO0B U JINL C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbSA

OOyueHne NHBAINIOB U JIMII C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbSI OCYIIIECTBIISETCS
B COOTBETCTBUH C:

- [TopsinkoM oOpraHuM3allMd W OCYILECTBJIEHHS 00pa30BaTEIbHON AESTENBHOCTH IO
o0Opa3oBaTeNbHBIM IporpaMMaM — IporpaMMaM OakanaBpuara, MporpamMmaM CIEHUAINTETa,
nporpammam maructparypsl (Ilpukaz Munobpuayku P® ot 05.04.2017 Ne 301);

— Tlonoxenuem o mopsIke OpraHu3aluy U OCYIIECTBIIEHUS 00pa30BaTEIbHON AESITEIbHOCTH
no o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICIIEro 0Opa3oBaHUs — MporpamMmaM OakanaBpHara,
nporpaMMaM CIEUUaJIUTeTa, MporpaMmaM MarucTparypsl (GeaepalbHOro TOCYJapCTBEHHOIO
OrO/KETHOTO 00pa30BaTEIbHOTO YUYPEXAEHUS BbICIIEro oOpa3oBaHus «POCCHHCKHMN XUMHKO-
TEXHOJOTHYECKU yHUBepcuteT uMenn .M. MenaeneeBay, MpUHATHIM PEIIEHUEM Y YEHOT'O COBETA
PXTY um. JI.1. Menneneesa ot 28.12.2022, npotokon Ne 5;

- MeToauuecKUMH pEeKOMEHJAIMAMU 0 OpraHu3aluyd 00pa3oBaTeNIbHOTO Mpoliecca
JUTst 00y4eHHsI MHBAJIMJIOB U JIMI] C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI B 00pa30BaTeNbHbIX
OpraHu3alUsaX BBICIIEro 0Opa3oBaHUs, B TOM YMCIIE OCHALIEHHOCTH 0Opa3oBaTelIbHOIO IMpolecca
(yTBepkaeHbl 3amectuteneM Munuctpa oOpa3oBanus u Hayku PO A.A. Knumossim ot 08.04.2014
Ne AK-44/058H).
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JlononHeHus u u3MeHeHus K paboueil mporpaMme IUCHUTIIHHBI
«___JIonoJIHUTebHbIE INIABbIl MATEMATUKH »
OCHOBHOI 00pa3oBaTeIbHON IPOrPaMMBI

_18.04.01_ «  XumuYecKasi TEXHOJIOTHSL __ »
KO/ 1 HAaMMEHOBAaHUE HAIIPABICHUS MOJITOTOBKH (CIIEIIUATEHOCTH )
«X¥UMH4ecKasi TeXHOJIOTHS OMOJIOTHYECKN aKTHBHBIX BEIIECTBY
HaumeHoBaHue OOII

®opma o0yyeHus: _ ouyHas

Howmep CopepxaHue TOTOTHCHUS/H3MEHEHHS OcHoBaHUE BHECEHUS
H3MEHEHUs/ W3MEHEHU S/ TOTIOTHEHUS
JIOTIOJTHEHUS

1 MPOTOKOJI 3aceaHusl Y YeHOTO
coBera Ne oT
« » 20 T

MPOTOKOJ 3aceIaHusl Y UeHOro
coBera Ne oT
«_» 20 T

MPOTOKOJ 3aceaHusl Y UeHOro
coBera Ne oT
« » 20 T

MIPOTOKOJI 3acejaHusl Y YEHOrO
coBeTra Ne oT
« » 20 T

IPOTOKOJI 3aCCAaHUA YyeHoro

coBeta No oT
«_» 20 1.
o PXTY
® uMm. J[.1. MenaeneeBa

JIOKYMEHT IHO/IIMCAH IIPOCTON
SJIEKTPOHHOHU ITOJIHACHIO

Branenen: Maxapose Hukonaii Anexcanopoguy
IIo. oupexmopa, Qunuan PXTY

,3 o um. JI.II. Menoeneesa ¢ 2.

Tauwixenme (Pecnybauxa
Vabexucman)
Hommucan: 04:02:2026 11:56:29




