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Hepeqenb Komnemenuuﬁ u undukamopoe 00CHUIICCHUA Komnemeuum? C YyKa3anuem smanoe qbopmupoeauuﬂ 6 npoyecce 0C60€HuAR 0ucuunﬂuuw

Komnemenyus.
ITK-4 CriocoGeH BBIMONHATh OpraHU3aiuio coopa U U3y4eHUsI HAy9HO-TeXHUYECKONH HH(POPMAIIUH 110 TEME UCCIICI0BAHUS
Hnouxamopol docmudicenusi KomMnemeHyuu:
ITIK-4.1 3naet METOABI M TEXHOJIOTHIO OpraHU3auy cOopa 1 U3y4eHHs] HAyYHO-TEXHUYECKO HH(OpMAIMK IO TEME UCCIIeIOBAHHS
ITIK-4.2 YMmeet opranu3oBaTh cOOp, CUCTEMATH3ALMIO U U3yYCHHE HAYYHO-TEXHUYECKOW HH(POPMALIUH 110 TEME HCCIIeI0BaHUS
ITK-4.3 Brageer HaBbIKaMU OpraHu3auy cOopa M U3y4eHUs] HAyYHO-TEXHUYECKOH MH(OpMAIIK 110 TEME UCCIICAOBAHUS

Komnemenyusi.
ITK-5 criocoOGeH BBIMOIHATH aHAJIU3 U TEOPETHUECKOe 0000IIeHNe HAyYHBIX JaHHBIX B COOTBETCTBHHU C 3aJjauaMU UCCIIEIOBaHUS, a TakkKe 0hOpMIISITh
pe3yiabTaThl HAYYHO-HUCCIIE0BATENBCKUX PabOT

Hnouxkamopwvl 0ocmudicenus KOMnemeHyuu:
IIK-5.1 3HaeT OCHOBHBIE METO/IbI AaHAJIN3a U TEOPETHUECKOTO O0OOIICHHSI PE3YJIBTATOB MCCIEAOBAHUS 110 TEME
IIK-5.2 Ymeer ohopMIsTh pe3yabTaThl HAYYHO-HCCIEAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PaboT (MaTeHThI, HAYYHO-TEXHUYECKas JOKYMEHTa-
1A
IIK-5.3 Brnageer mpuemMamMu U HaBbIKAMU aHAIM3a PE3yJIbTAaTOB UCCIIEIOBAHUS M MaTeMaTH4YecKoi 00paboTKu

dmanwvt hopmuposanua komnemenyuu

Huouxamoput 00- (vkazamo ece memwl uz PIIJ])
Haumenoeanue ouenounozo
CMudICeHUsA Komne- Ilpakmuueckue .
Jlabopamopnuie Kypcoeoii npoexm cpeocmea
menyuu Jexkyuu 3anamus, 1adopa-
N 3anAmu (paboma)
MOPHBLIL NPAKMUKYM
IMK-4.1, IIK-4.2, IIK- i'l’ ;i' %g’ ;g' 11,12,13,14,15, 1.1,12,1.3,2.1, He npedycmompe-
4.3 22.1,2.2,23,1 51 55 23 31,32 2.2,23,3.2 Hbl Pacuerno-rpajuyeckas  pabora,
3.1,3.2 TEKYILUI KOHTPOJIb, KOHTPOJIbHAS
TK-5.1, TK-5.2, TIK- 1; ;i %g ;g 11,12,13,14,15, | 1.1,12,13,21, | Henpeoycmompe- | padora, sxsamen

5.3 21,2.2,23,31,3.2 2.2,2.3,32 Hbl

3.1,32




Ilepeuensv oyenounvix cpeocme no OUCYUnIUHe

METO/1bI OBPABOTKH KCIIEPUMEHTAJIbHBIX TAHHBIX

Min, éannoe Max, 6annoe
Koan- " y
Ouyenounvie cpeocmea o (bazoewtit ypo- | (noeviuienuwlii ypo-

6€Hb) 6€Hb)
Pacuemno-zpaguueckan paoo- 1 5 10
ma
Koumponvunas paboma 2 12 20
Texywuii KoHmpo.no
Iocewaemocmo — 6 10
Paboma na npaxmuueckux 3a- B 7 11
HAMUAX
Camocmoamenvnas paboma — 5 9
IK3amen 1 24 40
Hmoczo: 60 100




IlIkana ouenueanus

Mudposoe
BbIpaskeHne

BeipaxeHue B
fasax:

CioBecHoe
BbIpa:keHne

Kpurepun oneHKH HHIMKATOPOB JOCTHKEHHUsS NIPU opMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOH

3avger

5

87 - 100

OTan4uHO
(3auTeHO)

OrneHKa «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUYECKOEe CO-
Jiep’KaHue Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOesioB; UCUepIbIBaIOLIE,
MOCJIEZIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JaraeT MmaTepua;
CBOOO/HO cHpaBisieTcs € 3ajJjayaMy, BONPOCAMU M JIPYTUMH BHIaMU
MIPUMEHEHHUS 3HaHUIL; HCIIONB3YeT B OTBETE JOMOIHUTEIBHBIN MaTepua
BCE MPETyCMOTPEHHBIE MMPOrPaMMO 3aJJaHUsI BHITIOTHEHBI, KAYECTBO UX
BBITIOJIHEHHST OIIEHEHO YHCIOM OaijioB, OJHM3KHM K MaKCHMAalbHOMY;
aHAJM3UPYET MOIYUYEHHBIE PE3yIbTATHL; MPOSBISET CAMOCTOSTEIBHOCTh
TIPY BBITIOJTHEHUY 3a/1aHUM

74 - 86

Xoporo
(3auTeHO)

OneHka «XOpoIlo» BBICTABIISETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOEHO IOJIHOCTHbIO, HEOOXOAMMBIE MPaKTHUECKUE
KOMIIETEHIIUH B OCHOBHOM C(OpPMHPOBAHBI, BCE IPEIyCMOTPEHHbIE
porpaMMoil oOyueHusi ydeOHble 3a/aHMsl BBIIOJHEHBI, Ka4eCTBO HX
BBINIOJTHEHHSI JOCTaTOYHO BbICOKOE. CTyIEHT TBEpJO 3HAET MaTepual,
IPAaMOTHO M MO CYIIECTBY M3JIara€T €ro, He NOIyCKas CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC.

60 - 73

Y nosneTBo-
PUTEITEHO
(3auTeHO)

O1eHKa «yIOBIETBOPUTENIBHO)» BBICTABISIETCS CTYJCHTY, €CIH TEOPETH-
YeCcKoe COJepKaHHe Kypca OCBOCHO YaCTHYHO, HO MPOoOesbl HE HOCST
CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO NPEAyCMOTPEHHBIX IpO-
rpaMMOH 3aJ]aHUH BBIIIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPU OTBETE
Ha IIOCTABJICHHBIM BOIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH, HENOCTa-
TOYHO MpPaBUIbHBIE (POPMYITHMPOBKH, HAOIIOAAIOTCS HAPYILICHUS JIOTHYe-
CKOMH I1OCJIE0BATEIbHOCTH B M3JI0KEHUU IIPOTPAMMHOI0 MaTEpHaa.

OneHka «3a4TeHO» BBICTABIIACTCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIIPOCHI 110 Te-
MaM JMCLUIUIMHBI I10CJIE€I0BATENIbHBL,
JIOTUYECKH U3JI0KEHBI, JIOILyCKAHOTCS
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TAKHE KaK OTCYTCTBHE CaMO-
CTOSITENILHOTO BBIBOJIA, peYeBble OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIIHHO
(He 3auTeHO)

OreHKa «HEYAOBIETBOPUTENHHOY» BHICTABISIETCS CTYJICHTY, €CJIM OH HE
3HAET 3HAYUTEJILHON YacTh MPOrpPaMMHOTO Marepuana, JOMycKaeT Cy-
[ECTBCHHBIE ONIMOKW, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHEHUSIMU BbI-
TIOJTHSIET TPAaKTHYECKUE PabOThI, HEOOXOIUMBIC MPAKTHUECKHE KOMIIE-
TEHIIMK HE c(OpMHUpPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TIPO-
rpaMMOii 00ydeHUs y9eOHBIX 3aJJaHUI HE BBIMIOJIHEHO, KA4eCTBO UX BHI-
TTOJTHEHUS OIEHEHO YHCIIOM 0aJuToB, OJIM3KUM K MUHIUMAILHOMY

OLIeHKa «HC 3a4YTCHO» BbICTABJIACTCsA
CTYACHTY, €CJIM CTYyACHT HC 3HACT OC-
HOBHBIX IIOHSATHI TEMBI JAUCIHUITIINHBI,
HEC OTBCYACT Ha AOIOJHUTCIIBHBIC H
HaBOJAIIUE BOMPOCHI NPEIIOJaBaTCIIA.




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXIAIO

3aB. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

DK3aMeHaAlMOHHBIN outer Ne 1
0 JUCIHUILINHE METOIBI OFPABOTKH SKCITEPUMEHTAJIbHBIX JAHHBIX

1. Cnyqaiinsie coobitust. IIpocTpaHcTBO 3J1eMEHTApPHBIX COOBITHIA.
2. OneHka napaMeTpoB. MeToabl HaXOXKCHUS OLICHOK.

A

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmxHEeKaMCKH XMMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((huimai)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

CocraBuTeib O.B. lllemenoBa

@axynemem [loocomosumenvhwiii
Luxn gusuxo-mamemamuyeckux OUCYUNTUH

Hanpasnenue nogrorosku:__15.04.02  TexHoJOrn4ecKkrue MAIMHbI M 000pYy10BaHHE
[TporpamMma nOATrOTOBKH: «Xumuueckoe MauiuHO- U ANNAPAMOCmpoeHUe

YTBEPXIAIO

-

3aB.kadenpoii %/j\"" __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAIMOHHBIN Omer Ne 2
[0 JIUCLHUIUINHE METO/IbI OBPABOTKHU DKCHEPUMEHTAJIbHBIX JAHHBIX

1. 3akoHBI pacnpeaciiCcHrud HCIIPCPbIBHBIX CHy‘-IH.fIHLIX BenuuuH. [TokazarensHoe pacnpenc-
JICHHUEC.
2. OI_ICHKa mapamMcTpoOB. MeToapI HaXOXKASHHS OIICHOK.

CocraBurteib . O.B. lllemenoBa




MunucrepcTBo 0oOpa3oBanus U Hayku Poccuiickoit @enepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO O0pa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuueckKoe Mauuno- U annapamocmpoeHe

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAMOHHBIN oOueT Ne 3
0 JUCIHUILINHE METOIBI OFPABOTKH SKCITEPUMEHTAJIbHBIX HAHHBIX

1. Cnyuvaiinple Benmumbsl. OmnpeneneHue, KilacCU(MUKAIUA, CIOCOOBI 3aTaHus
CIIy4alHbIX BEJIUYMH.

2. DMITUPUYECKHE U TCOPETHYECKHUE YaCTOTHI, THIIOTE3a O BHUJIE PACIIPEIICICHIS, KPUTEPHIA
cornacus ITupcona.

CocraBuTeib . O.B. lllemenoBa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmxHEeKaMCKUN XMMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((huiuai)
benepanbHOro roCy1apCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO O0pa30BaHUs
«KazaHckuii HallMOHAIBHBIM HCCIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

@akynemem [loocomogumenbHulil
Lukn usuxo-mamemamuueckux OUCYunIuH

Hampasnenune noarorosku:__15.04.02  TexHoJioru4eckue MAIIMHbI M 000pPY/10BaAHHE
[TporpaMmMa noAroTOBKH: «Xumuueckoe MauUHO- u ANNAPAMOCMPOCHUEY
YTBEPXIAIO

-

3aB.kadenpoii %/j\"" __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAIIMOHHBIN ouJieT Ne 4
[0 JIUCIUIIINHE METOIBI OBPABOTKH DK CIIEPUMEHTAJIBHBIX JAHHBIX

1. HucnoBble XapaKTEpUCTUKU U 3aKOHBI paclpeeseHHs CIy4yalHbIX BEITHYMH.
2. ITocTaHoBKa 3a/auy JUCTIEpCUOHHOTO aHanu3a. OnHO(GAKTOPHBIN TUCHIEPCHOHHBIN aHa-
3.

CocraBurteib . O.B. lllemenoBa




MunucrepcTBo 0oOpa3oBanus U Hayku Poccuiickoit @enepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOr0 TOCYIaPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAMHbI U 000pYy/J10BaHH e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHaAIIMOHHBIN ouJter Ne 5
0 JUCIHUILINHE METOIBI OBPABOTKH SKCITEPUMEHTAJIbHBIX JAHHBIX

1. MHOrOMepHBbIE ClTy4aiiHble BETMUUHBI. Y CJIOBHBIE 3aKOHBI pACIIPEACIICHUS.
2. IlocTaHoBKa M cXeMma pelleHHs 3a/la4d PerpecCUoHHOro aHaiusa. OHOMEpHbIH TuHEe-
HBII PErPECCUOHHBIN aHAIU3.

CocraBuTeib . O.B. lllemenoBa

MunuctepceTBo 00pa3oBanus U Hayku Poccuiickoit denepanuu
HumxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
beaepanrbHOTr0 TOCYIaPCTBEHHOT'O OI0PKETHOTO 00Pa30BaTEIHbHOTO YUPESIKIACHUS
BbICLIETO 00pPa30BaHUS
«Ka3zaHcknii HalMOHAIBHBIM MCCIIEA0BATEILCKHM TEXHOJIOITMYECKUN YHUBEPCUTET)

Daxynemem [loocomosumenvhwiii
Luxn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku:__15.04.02  TexHoJOrn4ecKkrue MAIMHbI M 000pYy10BaHHE
[TporpamMma nOATrOTOBKH: «Xumuueckoe MawiuHO- U ANNAPAMOCmpoeHue

VTBEPXKJIAIO
3aB.kadenpoii %:“’ __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAIMOHHBIN Omiier Ne 6
0 JUCHUIIIINHE MET O/1bl OFPABOTKU DKCIIEPUMEHTAJIPHBIX JAHHBIX

1. Onpenenenrie MaTeMaTHYECKOTO OKUAAHUS U TUCHEPCUH JUCKPETHOHN ClydaiiHOM Benu-
ynHbl. [locTpoenue pyHKIMM pacnpeeseHusl.
2. MHOrOMepHbIH TMHEHHBIH PErpecCHOHHBIN aHaIN3.

CocrTaBuTeib . O.B. lllemenoBa




MunucrepcTBo 0oOpa3oBanus U Hayku Poccuiickoit @enepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUNA MHCTUTYT ((rinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAMHbI 1 000PY/10BaHH e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHaAIlMOHHBII outet Ne 7
0 JUCIHUILINHE METOIBI OFPABOTKH SKCITEPUMEHTAJIbHBIX HAHHBIX

1. Onpenenenus MaTeMaTHYECKOTO OXKHMJIAHUS U JAUCIIEPCHH HETPEPHIBHOM cly4yaiiHOM Be-
nnauHblL [locTpoenne QyHKIUH pacrpeieneHusl.
2. OgHo(aKkTOpHBIN 1 MHOTO(AaKTOPHBIN AMCIIEPCHOHHBIN aHAIN3.

CocraBurteib . 0O.B. lllemeioBa

MunuctepceTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
HmxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((uiinan)
(deaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICLIETO 0OpPa30BaHUS
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

@axynemem [loocomosumenvhwiii
Luxn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hampasnenne noarorosku:__15.04.02  TexHoJioru4eckue MAIIMHbI 1 000pY/10BaAHHE
[TporpaMmMa noAroTOBKH: «Xumuueckoe MaUUHO- U ANNAPAMOCMPOCHUEY
YTBEPXIAIO
-

3aB.kadenpoii %:“f __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHALNOHHBIN Omier Ne 8
[0 JIUCIUIIINHE METOIBI OBPABOTKH DK CIIEPUMEHTAJIBHBIX JAHHBIX

1. Ilousarue o Teopeme bepuymnnu u 3akoHe Oospux yrcen. HepaBenctso YeOsbiiesa.
2. Meron Haumenbinux kBajapaToB (MHK) kak yacTHBIN crmyuait MeToga MaKCHMaibHOTO
MpaBI0N0100HUs.

CocraBurteib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HAITMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET»

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAIIMOHHBIN ouJier Ne 9
0 JUCIHUILINHE METOIBI OFPABOTKH SKCITEPUMEHTAJIbHBIX HAHHBIX

1. JIuneitnas perpeccusi. Henuneitnas perpeccusi.
2. OnpenienieHre JOBEPUTEIIBHBIX HHTEPBAJIOB.

CocraBuTeib . O.B. lllemenoBa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmxHeKaMCKHN XHMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((hrimai)
benepanbHOro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO OOpa30BaHUs
«KazaHckuii HallMOHAIBHBIM HCCIIENOBATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

@akyremem [loocomogumenbHulil

Luxn puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarotoku:__15.04.02  TexHoJioruyeckye MalIMHbI M 000pY/I0BaHUE
[Iporpamma moArOTOBKU: «Xumuueckoe Mawuno- U AnRapamocmpoeHue

VTBEPXJIAIO
3aB.kadeapoii %’Z"’F __T.I. Makycesa

« 15 » mapma 2023 1.

DK3aMeHaAMOHHBIN Onstetr Ne 10
00 OUCLHUIUINHE METOIbI OBPABOTKH DKCIIEPUMEHTAJIFHBIX JAHHBIX

1. Peanuzanust mporpaMMHOTO MOJTYJISL JUISl ONPE/IENICHNs] B3aMMOCBSI3M (DAKTOPHBIX NMPU3HAKOB
Ha 0a3e MapHOro M YaCTHOTO KOA(PPHUIIMEHTOB KOPPEIISAIIIH.
2. IlonsTre o ciaydaifHOU (QYHKIMHU U CITy4ailHOM Ipoliecce.

CocraBurteib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HAITMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET»

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 15 » mapma 2023 1.

IK3aMeHALHOHHBIN Ouiaer Ne 11
0 JUCIHUILINHE METOIBI OFPABOTKH SKCITEPUMEHTAJIbHBIX HAHHBIX

1. IloHATHE CTATUCTUYECKOM TUMOTE3bI M 00IIasi CXeMa ee MPOBEPKH.
2. Jlureapu3zaius HeIMHEHHBIX MOJICIICH B PETPECCHOHHOM aHAJIHN3E.

CocraBuTeib . O.B. lllemenoBa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmxHeKaMCKHN XHMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((hrimai)
benepanbHOro roCy1apCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIETO OOpa30BaHUs
«KazaHckuii HallMOHAIBHBIM HCCIIENOBATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

@akyremem [loocomogumenbHulil

Luxn puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarotoku:__15.04.02  TexHoJioruyeckre MalIMHbI M 000pPY/I0BaAHHUE
[Iporpamma moArOTOBKU: «Xumuueckoe Mawuno- U AnRapamocmpoeHue

VTBEPXJIAIO
3aB.kadeapoii %’Z"’F __T.I. Makycesa

« 15 » mapma 2023 1.

IK3aMeHAUMOHHBIN Ouier Ne 12
[0 JIUCLHUIUINHE METO/IbI OBPABOTKHU DKCHEPUMEHTAJIbHBIX JAHHBIX

1. Onenka mapameTpoB 1o BbiOOpKe. [loHSATHE HECMEUIEHHOCTH, COCTOATEIBLHOCTH U 3(-
(heKTUBHOCTH OIICHKH.

2. OcTtaTouHBI CpelHUN KBaJpaT Kak OIleHKa KadecTBa ammpokcumaruu. [IporHos 3nave-
HUW PE3yJIbTATHBHOTO MIPU3HAKA 10 YPABHEHUIO PErPECCHH.

A

CocraBurteib O.B. lllemenoBa




IK3aMeH

Max 40
0aJ1710B

KpnTepnn OLHCHKH YCTHBIX OTBECTOB oﬁyqaloumxca

Baniasl

OTBeT OlIcHMBACTCSI OTMETKOM «5», eclii 00yJaIOLIUICs: TTOJHO PacKpbLI COepKa-
HUE MaTepuaia B 00beMe, IPeAYCMOTPEHHOM IIPOrpaMMON; U3JI0KHUII MaTepHual rpa-
MOTHBIM $13bIKOM, TOYHO UCHOJIb3Yysl SKOHOMETPHUUECKYIO TEPMHHOJIOTUIO U CUMBOJIH-
KY, B OIpPEACIICHHON JIOTMYECKOM I10CIEN0BATEIBHOCTH; IPABUIBHO BBIIIOJHUII PU-
CYHKH, YepTEeXH, IrpaUKH, CONYTCTBYIOLIME OTBETY; IOKa3ajl YMEHHE WUILTIOCTPUPO-
BaTh TEOPHUIO KOHKPETHBIMM IIpUMEpaMU, IIPUMEHATh €€ B HOBOM CUTYallUU IIPU BBI-
IOJTHEHUHU IIPAKTUYECKOI0 3aJJaHus; IPOJEMOHCTPHPOBAJl 3HAHUE TEOPUU PaHee U3Y-
YEHHBIX COMYTCTBYIOUIMX TeM, C(OPMHPOBAHHOCTD U YCTOWYMBOCTH HMCIOIB3YEMBIX
[P OTBETE€ YMEHUI M HABBIKOB; OTBEYAJ CAMOCTOATENIbHO, 0€3 HaBOJAILUX BOIPO-
COB IIperiogaBaTeisA; BOBMOXHBI O/JHA — ABC HECTOYHOCTH IIPU OCBCHICHUC BTOPOCTC-
IEHHBIX BOIPOCOB WJIN B BBIKJIAJKaX, KOTOPbIE 00Y4arOLIUIiCs JIErKO UCIpaBUIl I0-
cie 3aMmeuaHus npenojaasarens, oT 86 10 100 % ydyeOHoro Marepuana.

35-40
OayIoB

OTBeT OLICHUBAETCSI 0TMETKOM «4», €Clli YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM
Ha OLICHKY «5», HO IPU 3TOM MMEET HEKOTOPbIE U3 HEAOCTATKOB: B U3JI0KEHUU J10-
IyIieHbl HeOoubIIe Tpo0ebl, He NCKa3UBIIee YIKOHOMETPHUECKOE CO/IepIKaHUe OT-
BETa; JOMYUICHbI OJIUH — JBa HEJI0YeTa MPU OCBEIIEHUH OCHOBHOT'O COJEpPXKAHUS OT-
BETAa, MCIIPABJICHHBIE TIOCIIEC 3aMEUYaHHs MPETIOAaBaTeINs; TOMYIIECHBI OmMOKa nim 00-
jee JBYX HEeJI0YETOB IPH OCBEIEHHH BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAKAX,
JIETKO HCIIPaBJIEHHBIE MMOCJE 3aMe4aHus npernogaBatens, oT 74 no 83 % ydebHOro
MarepHaa.

30-34
Oayuia

OtMeTKa «3» CTaBUTCA B CICAYIOIIUX CIIyYasx: HEMOJIHO PACKPBITO COJCpIKAHUE
Marepuaia (Couep)kaHhe H3JI0OKEHO (pparMeHTapHO, HE BCErna IOCIEI0BATEIbHO),
HO TIOKa3aHO O0IIee MOHUMaHKUE BOMPOCAa M MPOJASMOHCTPUPOBAHBI YMEHHMSI, TOCTa-
TOYHBIC JUISI YCBOSHHS MPOTPAMMHOIO MaTepuaia; UMEIUCh 3aTPYIAHCHUS WU J10-
MMyIICHBL olIMOKHU B OMpCACICHUU TCPMUHOJIOIMHU JUCHUIIIMHBI, YCPTECIKAX, BbBIKJIAI-
Kax, MCIIPABJICHHBIE MOCJIE HECKOJIBKUX HABOMSIIUX BOMPOCOB MpENnoaaBatTes; o0y-
anOIHI/IfICSI HEC CIIpaBWJICA C MIPUMCHCHUEM TCOPHUH B HOBOU CUTyallluH IIPU BBITIOJIHEC-
HUU TIPAKTHYECKOTO 3aJaHUsl, HO BBITIOTHIII 3a/IaHUsl 003aTeNIbHOTO YPOBHSI CIIOXK-
HOCTHU II0 I[aHHOﬁ TEME, MPHU JOCTATOYHOM 3HAHHU TCOPCTUUCCKOIO Marcpuajia BbI-
SBIIEHA HEAOCTaTOYHas C(hOPMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HaBBIKOB, 0T 60 10
73 % ydeOHOro Marepuasa.

24 — 29
OaJUIOB

OTMeTKa «2)» CTAaBUTCS B CIEAYIOIUX CIYy4asx: HE PACKPHITO OCHOBHOE COJIEpKaHUE
yueOHOro marepuana; oOHapyKeHO He3HaHue oOydaromuMmcs OosblIeil win Haubo-
Jee BaKHOM YacTH y4eOHOro marepuaia; JOMYIIeHbl OIIMOKH B ONpeAeIeHNUN MOHS-
THfI, IIpU UCIIOJB30BaAHWU TCPMUHOJIOTUU JUCHUIIIMHBI, B PUCYHKAX, YCPTECIKAX NN
rpadukax, B BBIKJIAJKaX, KOTOpble HE HCIPABJIECHbI MOCIE HECKOJIbKUX HaBOISIIUX
BOITPOCOB TpenoaaBaTesisi, MeHee 60 % yueOHOro MaTepuaia.

1-23 oan-
ja

Oo6mas kiaccupukanus omUOOK

[Tpu olleHKe 3HAHW M YMEHHWI y4allUXCsl YYUTHIBAIOTCS Bce OMUOKU (TpyOble u HerpyObie) u

HeI0YEThI.

I'pyObIiMHu cunTalOTCs OIIMOKM: HE3HAHUE ONPEIEICHHUS OCHOBHBIX MOHATHI, 3aKOHOB, NpaBUII,
OCHOBHBIX MOJIOXKEHUI Teopuu, He3HaHue (GopmMys, oOUIEIPUHATHIX CUMBOJIOB 0003HAUEHUN BEJIH-
YUH, JUHULl UX U3MEPEHUs; HE3HAHNE HAUMECHOBAHUM €IMHULl U3MEPEHUS; HEYMEHUE BBIICINUTH B
OTBETE INIABHOE; HEYMEHUE NIPUMEHSTh 3HAHUSI, AITOPUTMBI JUUISl PEIICHUS 3a/1a4; HEYMEHHE JIeJIaTh
BBIBOJIbI U 00OOIIEHUS; HEYMEHUE YUTATh U CTPOUTH IpadrKu; HEYyMEHHUE MOJIb30BaThCs MEPBOMC-
TOYHHUKAMH, Y4eOHUKOM UM CIIPAaBOYHUKAMU; MOTEPS] KOPHS MIIM COXpaHEHUE MOCTOPOHHEr0 KOPHS;




oTtOpacbiBaHue 0e3 OOBSICHEHUH OJHOTO W3 HHX; PAaBHO3HAYHBIE UM OIIMOKU; BBIYMCIUTEIHHBIE
OIIMOKH, €CITH OHH HE SIBJISIOTCS OIMHUCKOM; IOTHYECKHUE OIINOKH.

K HerpyObIM oIIMOKAM OTHOCSITCSI: HETOYHOCTH (DOPMYJIIUPOBOK, OMPECIICHUH, MOHSATUH, TEO-
puii, BI3BaHHAs HETIOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEACIIIEMOro MOHITHS WU 3aMEHOM
OJIHOTO-/IBYX M3 TUX NMPU3HAKOB BTOPOCTENICHHBIMU; HETOYHOCTh TpaduKa; HepalHOHATBHBINH Me-
TOJ PEIICHHS 3a/1a4d WJIM HEJOCTATOYHO MPOAYMAHHBIN IJIaH OTBETa (HapyIICHUE JIOTHUKH, TIOIME-
Ha OTACNBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU); HEPAIMOHAIBHBIC METOIBI PabOTHI CO
CIIPAaBOYHOW M JPYTOM JIMTEPATYpO; HEYMEHHUE pellaTh 3a/1a4i, BBIMOJIHATh 3aJaHUs B OOIIEM BU-
Ie.

Henoyeramu siBJSIIOTCSI: HEPAIIMOHAJIBHBIE PUEMbI BRIYMCICHHH U MpeoOpa3oBaHuil; HEOpeKHOE
BBITIOJTHEHHE 3aMUCeH, YepTeKel, cXeM, TpaduKoB.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenune noarorosku:__15.04.02  TexHoJiornyeckue MaIMHbI ¥ 000py10BaHHE

HporpaMMa IIOATOTOBKH: «Xumuueckoe MauwluHo- U ARRNapamocmpoeHue

KommnuiekT 3aianuii 1Ji1 KOHTPOJILHON padoThI

II0 AJUCHMUILIMHE METONbI OBPABOTKH DKCHEPUMEHTAJIbHBIX TAHHBIX

Tema 1. Cayuaunuvie coovimus. Cayuaiinle geiuyunbl,
UX HUCI08ble XADAKMEPUCIUKY U 3AKOHbL DACNPEOeICHUA.

Bapuanr _1_

3aganue 1. lmerorcs uznenus yetblpéx copToB. UKcio n3ienuii Kaxxaoro copra paBHO CO-
OTBETCTBEHHO 2, 3, 4, 5. Jns xoHTpons Haynauy O6epyT 7 uznenuil. OnpeaenuTb BEepOsSTHOCTD
TOT'0, YTO CPEIM HUX OFHO U3JIENINE NIEPBOrO COPTA, /IBa — BTOPOT'0, TPU — TPETHETO COPTA U OJTHO
— 4eTBEPTOrO COpTa.

3aganme 2. Tpu cTpernka MpoOU3BENH MO OAHOMY BBICTpENy. BeposSTHOCTh OpakeHUs LeH
nepBbIM cTpenkoM paBHa 0,9, BropeiM — 0,8, Tpetbum — 0,7. HaliTh BEpOSATHOCTH TOTO, YTO: Q)
TOJIBKO OJIUH U3 CTPEJIKOB MOMNAJAET B IIeJib; 0) TOIBKO JBa CTpEJIKa MOMNaayT B 1IeJb; B) BCE TpU
CTpEJIKa IONagyT B LEIb.

3aganue 3. B naHHbBI palioH M3IENUs MOCTABISIFOTCS TpeMs (UpMamMH B COOTHONICHHH
5:8:7. Cpenu mpoayKuuu nepBoi GpupMbl cTaHAApPTHBIE U3aenusi cocTaBisioT 90%, BTOpol —
85%, Tpetbelt — 75%. HaliTu BEpOATHOCTH TOTO, UTO: a) IPUOOPETEHHOE U3ENINE OKAXKETCS He-
CTaHJApTHBIM, 0) IpHOOpEeTeHHOEe U3/IeNINe OKA3aJI0Ch CTaHAapTHHIM. KakoBa BEpOSITHOCTB TOTO,
YTO OHO M3TOTOBJIEHO TPEThe Pupmoii?

3ananne 4. BeposATHOCTh M3rOTOBJIEHUS HAa aBTOMAaTHUYECKOM CTaHKE CTaHIApTHOW JeTaju
paBHa 0,8. HaliTu BeposITHOCTH BO3MOKHOTO YHCIIa MOSBIIEHUSI OpaKOBaHHBIX JeTajneil cpeau 5
OTOOpaHHBIX.

3agaua 5. Cpennee 3HadeHue JUIHHB getanu paBHO 50 cm. [Tonb3ysck memmoit YeOnimena,
OLIEHUTb BEPOATHOCTh TOT0, YTO CIIy4ailHO B3sATas JeTallb OKaKeTCs 110 JUIMHE: a) 6osee 49,5 cMm;
0) "He 6omee 50,5 cm.

3apanme 6. M3BecTHO, uTO 75% BCEW NMPOAYKIMH, IPOU3BOANMON 3aBOJIOM, BBICLIETO COPTA.
OLEHUTh BEPOSITHOCTh TOTO, YTO YHMCIIO U3/ENMI BhIciiero copta cpenu 100 ThiC. H3rOTOBICHHBIX
OyzeT oTIMYaThCA OT MATEMATHYECKOTO OXKUIaHHS 3TOTO YKcia He 6oiee 4eM Ha 1 ThIC. IITYK.

3aganue 7. BeposTHOCTH TOTO, UTO HEMpEpbIBHAA cy4yaiiHas BeIMUMHA &, pacipeieieHHas
10 TI0KA3aTeIbHOMY 3aKOHY, IPHHUMAeT 3HadeHus Oombiue 48, paHa €. Haiftu mmoTHOCTH
pacripesiesieHus] CydyailHON BeNMWYHMHBI &, QYHKIMIO pacnpeeNeH s, TOCTPOUTh TpapuKH 3TUX
dbyakumid. Halitn Maremarndeckoe OXHAaHUE, TUCIIEPCUIO, CPEAHEE KBAIPATHIECKOE OTKIIOHE-
HUE CITy4aifHOW BEIUYHHBI &

3aganue 8. JlaHa IUIOTHOCTH PACIIPENEITIEHUS HENPEPHIBHON CIIy4allHOH BENUYUHBI &'




£ (X)= -
s nil+ Xzi

oxuganne M .

3aganue 9. Cinydaiinblii BekTop & = (F,l, 2;2) MMeeT pacnupeesieHre, 3aJIaHHOe B TaOJIHIIe

. Haiitn mnotHocts pacnpenenenus HCB n=2£—-3 u ee maremarudeckoe

E\E, -1 0 1
1 0,2 0,1 0,2
2 0,1 0,2 0,2

HaiiTi ycoBHOE MaTeMaTHYECKOE OXKUAAHUE CIIydaliHOW BeIMUuHbI &, Ipu ycaosuu &, =0.

Bapuanr _2_

3apanue 1. B smuke 100 geraneid, u3 Hux 10 6pakoBanHbIX. Haymady u3BiieueHbI YeThIpe
netanu. HallTu BEpOsSTHOCTh TOr0, YTO CPEAM U3BJIICUEHHBIX JAETaleil: a) HET OpaKOBaHHBIX; 0)
HET FOJIHBIX.

3apanue 2. Mmeercs Tpu curHanuzaropa o noxape. BeposTHOCTH TOro, 4TO CUTHAJIU3ATOPBI
IpU TOXape cpaboTaroT, COOTBETCTBEHHO paBHbl P, =01; p,=0,6; p, =0,5. Haiitu Beposr-

HOCTHU TOTO, UTO IpH moxape cpadotaer: 1) A — oauH curHanuzarop; 2) B — aBa curnanmzaro-
pa; 3) C — Tpu curnanuzaropa; 4) D — XOTs ObI OJMH CUTHATIU3ATOP.

3apanue 3. CoriiacHO OIIEHKE JKCIEepTa y4acTOK 3eMJu 0yin3 HaceneHHoro nmyHkra N oka-
XKeTcsi HePTEHOCHBIM C BeposATHOCTHIO 0,2 1 mycThIiM ¢ BeposTHOCTBIO 0,8. [ToTeHnmansHblil MH-
BECTOp PEIIMJI 3aKa3aTh JOMOJIHUTEIbHOE HccienoBanne. HedrenoOpiBaromas kKoMnanus, opra-
HU3YIOIIasl 3TO crenu(uuecKoe uccienoBanme, oueHrnBaet B 90% HaJAeKHOCTb MOATBEPKICHUS
HeQTH B TOM ciy4ae, Koraa HeTh ecTb, U B 70% Haqe)KHOCTh OTPHUIIAHUS HAJTMYUS HEPTH, €CITN
Hedrtu Her. HaiiTh BeposSTHOCTH HE(PTEHOCHOCTH ydvacTka: 1) B ciiydae MOATBEPIKAAIOIIETO
HedTh pe3ysbpTaTa UCCICI0BaHMs; 2) B Cydae OTPHUIIAIONICTO He()Th pe3ysibTaTa HCCIICA0BAHNUSI.

3aganue 4. Ha ¢dakynprere HacumthiBaeTcs 1825 cryaentoB. KakoBa BEpOSATHOCTH TOTO,
4910 | CEHTSAOPS SBIISCTCS JHEM POXKIACHHS OJHOBPEMEHHO YETHIPEX CTYACHTOB (akyiIbTeTa?

3ananme 5. Jleranb, U3rOTOBICHHAs aBTOMATOM, CUMTAETCSl TOAHOM, €CITU €€ OTKIOHEHUE
pa3mepa OT HOPMBI HE TMPEBBINIACT MO a0cooTHOM BenmnunHe 10 MM. OTKIIOHEHUE TTOTYNHEHO
HOPMaJIbHOMY 3aKOHY C (0,5). CKonpKO HEOOX0AMMO U3TOTOBUTH JieTallel, UTOObI ¢ BEPOSATHO-

cTbto He MeHee 0,95 cpenn HUX OKa3anach XOTs Obl 01HAa OpaKoBaHHas JETalb?

3agauya 6. BeposTHOCTH M3roTOBIIEHUS HECTaHAApTHOU Aetanu pasBHa 0,1. C moMolpto Hepa-
BeHCTBa YeOblleBa OLEHUTh BEPOSITHOCTh TOTO, YTO J10JIsl HecTaHIapTHhIX aeraneit u3z 1000 oto-
OpanHbIX HaxoauTcs B rpanuiax ot 0,08 1o 0.11. PemuTs 3a1auy ¢ M3MEHEHHOM MTPaBoi rpaHuLIen
(0OBSICHUTB, ITOYEMY ATO HEOOXOAMMO CJIeNIaTh). YTOUHUTh Pe3yJNbTaT, UCIOJb3Yysl MHTETPAIbHYIO
TeopeMy MyaBpa-Jlamnaca.

3aganue 7. [I1OTHOCTH BEPOSITHOCTH HOPMAJIBHO PACHPEECIICHHON CIyd4allHOW BEIWYUHBI

1 PRTtEY;
V127

JUCTIEPCUIO CITydailHOW BenMuMHbI X , UHTErpanbHyl0 (QyHKUUIO pacnpeneneHus. Iloctpoutsb
rpaduky TJIOTHOCTH paclpeneieHus] W HHTerpadbHoM (yHKuuuM pacnpenenenus. Haiitu
P(-1<x<4).

3aganue 8. JlaHa TIOTHOCTH paCIpeEIcHUs] HEMPEPHIBHOM CIydaiiHON BenmuuuHbl G

X umeer BU: f(x)z . Haiitin koaddunment Kk, MateMaTHueckoe OXUJaHHE U

1 .
fé(x):m. Haiitu mmotHocTh pacmpenenenus HCB m=2£—-3 u ee maremarmueckoe

oxumanue M .

3ananue 9. CnyyaitHeiii BekTop X = (X 1 Xz) MMeEET pacipeesieHre, 3aJaHHOoe B Ta0JIHIIe




X\ X, -3 1 2
0 0,2 0,1 0,2
2 0,1 0,2 0,2

Haiitu ycroBHOE MaTeMaTH4ecKoe OXKUJaHue CIydailHo# BenuuuHel X, Ipu yciaoBuu X, = 2.

Tema 2. Jucnepcuonnwvlii u pezpeccuorHblil aHaiu3.

Bapuanr _1_

3aganme 1. [lana koppensuuoHHass (GYHKIHS M MaTeMaTHYeCKOE OXUIAHUE CIy4alHOTO
npoiecca &(t): Ka(tl,t2)=\/a t,, Mé(t)=sin S5t. Haiitu kKoppensimoHHy0 (yHKIUIO, MaTeMa-

TUYECKOE OXKUJAaHUE U TUCTIEPCHUIO CIYYatHOTO Mpolecca n(t)= t3§(t)+t cost.

3ananue 2. [Ipon3BeeHO 1O TpU MCIIBITAHUS Ha KaXXIOM M3 TISATH ypoBHEH F. MeTomom auc-
MIEPCUOHHOTO aHajM3a Mpu ypoBHE 3HaUMMOCcTU o = 0,05 mpoBepuTh HYJIEBYIO THIIOTE3Y O paBEH-
CTBE M3BECTHBIX I'PYNMNOBBIX cpeanux. [lpenmonaras, 4To BHIOOPKHU M3BJICYEHBI U3 HOPMAIBHBIX
COBOKYITHOCTEH C OIMHAKOBBIMH JTUCTICPCUSIMHU.

YpoBHu dakTopa
No n3mepenus F, F, F,
1 16 9 14
2 10 8 16
3 20 9 12
4 25 7 16
5 24 5 14

3aganue 3. [IpoBeneHbl U3MEpeHUs 3aBUCUMOCTH CKOPOCTH KOpaOuis B y3i1ax X OT 4ucla
000pOTOB B MUHYTY T , B PE3yJIbTATE YETO MOJIYUYEH CICIYIOUUN Psii HAOIIOICHUM.

t;,00/mMun | 55 | 108 | 162 | 221 | 283

6, 11, 18, 23, 30,
0 7 2 8 1

X, y3.

Tpebyemcs:

1) crmaguTe MOMy4YCHHBIE OSKCIHCPUMCHTANIbHBIC JaHHbIC JIMHEHHONW 3aBHCHMOCTBHIO
X(t): at+a,, ucronb3yst METOJl HAUMEHBIIUX KBaJIPaTOB; IIOCTPOUTH IrpauK ypaBHEHUS pe-
rpeccuu;

2) HaliTh BBIOOPOUYHBIH KO3 DHUIIEHT KOppEISIINY;

3) OLICHUTH HAJCHKHOCTh U JJOCTOBEPHOCTh BBIOPAHHOM CriakuBaroiieil GyHKIHU (YpOBEHb
snaunmoct o = 0,05).

Bapuant _2_

3ananue 1. Jlana xoppensnuoHHas (QYHKIUS M MaTeMaTHYECKOe OXXHIaHUE CIy4aifHOTrO
npomecca &(t): K. (t,,t,)=2cos3t, cos3t,, Mg(t): e . Haifti KoppenaImonHyo (GyHKIHIO, Ma-
y td (£(t)+ cost)
TEMaTHUeCKOe OKHIaHIe M TUCTIEPCHIO ClTydaitHoro mporecca 1(t)= — &
3aganue 2. [Ipu ypoBHe 3Haunmoctu o = 0,05 MeTo10M TUCHIEPCHOHHOIO aHaJIM3a MPOBe-
PHUTH TUIIOTE3Yy O BIMSIHUM (PakTOpa Ha KauecTBO OOBEKTAa HAa OCHOBAHUU ISATH U3MEPEHUN IS
Tpex ypoBHe# (hakropa

Howmep o, | D,

(Dl
U3MepeHus




1 | 64 | 3
2 ] se | 30
3 REAE:
4 S 56 | 33
5 2] 5o | 3
3amanue 3. DKCIIEpUMEHTAIIBHBIE JaHHbIE O IEPEMEHHBIX X U Y TPUBEIEHbI B TAOIHIIE:
[, |7 [o]1 |2
Yil1w |5 |2 g’ >

B pe3ynbrare ux BhIpaBHHBaHWS moiydeHa GyHkuus Yy =3 . Vcrmonb3ys MeTo] HAaMMEHBIIHX
KBaJIpaToB, allPOKCUMHUPOBATh 3TH JIAHHBIC JIMHEHHON 3aBUCUMOCThIO Y =aX+b (HaiiTu mapa-

MeTpbl @ u b ). BoisicHUTh, Kakas U3 ABYX JMHUI JTydiie (B CMBICIIE METOa HAMMEHBIINX KBaJI-
paToOB) BbIpaBHUBAET HKCIIEPUMEHTANIbHBIE JaHHbIE. ClenaTh YepTexK.




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((punuan) deaepanbHOro rocy1apcTBEHHOTO
O10KETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HalIMOHATILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Daxynremem [loocomosumenvHoiii
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hamnpasnenune noarorosku:__15.04.02  TexHoJiornyeckue MaIMHbI ¥ 000py10BaHHE

HporpaMMa IIOATOTOBKH: «Xumuueckoe MawuHo- U ARRNApPamocmpoeHue

KommnuiekT 3aianuii 111 BbINIOJIHEHHUS pacdeTHO-Tpaduyeckoil padoThl

II0 AJUCHMUILIMHE METONbI OBPABOTKH DKCHEPUMEHTAJIbHBIX TAHHBIX

Cmamucmuyueckan 00padoomKa IKCnepuUMeHmaabHulX 0aHHbIX.
Ouenka napamempos.

Tema

3ananme. 3anana BeiOopka u3 30 3J1€MEHTOB, HOPOXKIEHHAsI HEU3BECTHBIM paclpe/ieIeHUEM.

[To mpeacTaBneHHON BEIOOPKE BBITOJIHUTE CIICTYIOIIHE 33 JaHUs:

1. IlocTpouTs BapualMOHHBINA psn BbIOOpKH. OnpenenuTs pa3max BblOOpku. Haiitu skctpe-
MaJIbHBIE CTATUCTHKH ISl BEIOOPKHU.

2. Haiitu craTucTHyecKkue OLIEHKH YMCIIOBBIX XapaKTEPUCTUK CIyYalHbIX BEIMYMH (MaTeMaTH-
YECKOT0 OXKHJIAHUS, TUCIIEPCUH, CPETHEKBAIPATHUECKOTO OTKIIOHECHU)

3. IlocTpouTth BEIOOPOYHBIH 3aKOH paclpeaesIeHUs.

4. TlocTpOoHUTh TUCTOTPAMMY.

5. 1o Buny rucrorpammsl c(OpMYIMPOBATH THIIOTE3Y O TEOPETHUECKOM 3aKOHE pacIpeselie-
HUSL.

6. HaiiTu mMeTooM MakCHMMalbHOTO MHPaBJOIOJ00US OLIEHKH MapaMeTpOB T'HMIIOTETHYECKOTO
pacrpeneneHusl.

7. HaiiTn nHTEepBaNbHbIE OLEHKHU JUI1 apaMeTPOB TUIIOTETUYECKOT0 PACHpeeNIeHHs ¢ HaJexX-
Hoctbio 0,95.

8. I[IpoBepuTh runoTe3y 0 BUAE pacrpesenenus ¢ nomoinbto kpurepus [lupcona. B cinyyae ot1-
PHULIATENILHOTO pe3ysbTaTa BEPHYThCS K II. 4.

9. Ha nucte ¢ BeIOOpouHON QyHKIMEH pacmpeneneH st OCTPOUTh (110 ToukaMm) rpapuk GpyHK-
IIUH THIIOTETUYECKOTO PaCTIpe/IeICHNUSI.

10. Ha nucre ¢ ructorpaMMmoil mocTpouTh rpaduK IUIOTHOCTH TMIIOTETHYECKOTO pacipezese-
HUSL.

-0,46951 |-0,04161 |-0,18578 |0,122636 |-0,02707
1,187222 10,447924 |-0,25383 |0,738066 |0,727933
0,774216 |-0,04532 [2,024667 |-0,42603 ]0,519901
-0,62909 |0,997684 |-0,55624 |-0,52921 |-1,67936
1,133865 |-0,69706 |-0,04625 |-0,67409 |0,5592

0,804963 |0,027408 |-0,53493 |1,09793 0,098472




Kpurepun oneHKH NMUCbMEHHBIX PadoT:

OtBer oneHuBaeTcss 0TMeTKOil «5» (8 — 10 OamioB), eciau: paboTa BBITOJHEHA ITOJIHO-
CTBIO; B JIOTHUECKUX PACCYXKACHUAX U OOOCHOBAHUY PEIICHUS HET MPOOEIIOB U OIIUOOK; B PEIICHUU
HET MaTeMaTUYECKUX OIMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTHU, OIHMCKHU, KOTOpas HE SIBISIETCA
CJICZICTBUEM HE3HAHMS WIM HENOHMMaHMA y4eOHOTO Marepuana), T.e. MPaBWJIBHO BBIIIOJIHEHO 86—
100 % paboTBhL.

Otmetka «4» (6 — 7 0a/UI0B) CTAaBUTCS B CICAYIONIMX CIy4asx: paboTa BBIMOIHEHA MOJHO-
CThIO, HO 00OCHOBAHMUSI IIATOB PELICHUS HEAOCTATOUYHBI (€CITU yMEeHHUE 000CHOBBIBATH PACCYKICHUS
HE SIBJISJIOCH CTIEIUAIBHBIM OOBEKTOM MPOBEPKH); JOMYIICHBI OJHA OIIMOKA, UM €CTh ABa — TPU
Helo4ETa B BBIKJIAJIKAX, PUCYHKaX, depTexax Wi rpadukax (eciu 3TH BUABI padOT HE ABIISIIUCH
CIEIHAILHBIM 00BEKTOM IIPOBEPKH ), T.€. MPABUIIHHO BHIMOTHEHO 74—84 % paboThI.

Ormerka «3» (3 — 5 6aIoB) CTAaBUTCS, €CIIU: JOMYIICHO HE OoJiee ABYX OMHUOOK MK 0O0-
jee IBYX — TPEX HEJOYETOB B BBHIKJIAJKAX, YepPTekax WM rpadukax, HO oOyyaromuics obnagaer
00s3aTeNIbHBIMA YMEHHSIMHU 110 TIPOBEPSIEMOM TeMe, T.€. MIPaBUWIbHO BBIMOIHEHO 60 —73 % paboThL.

Otmertka «2» (0 — 2 Gaia) cTaBUTCS, €CIU: JOMYIIEHBI CYIIECTBCHHBIC OIIMOKH, TTOKa3aB-
e, 4yTo o0yyvaromuiics He 06agaeT 00s3aTeNbHBIMU YMEHUSAMH 110 JJAHHON TEME B MOJIHOM Mepe,
T.€. BbIIIOJIHEHO MeHee 60 % paboThl.

OnepaTuBHBIN KOHTPOJIb
(2 kouTposbHbBIe padoTsl, 1 PI'P 3a cemecTp)
(max 10 x 3 = 30 6aJ10B)

Onenka Bbanabl
5 8-10
4 6-7
3 3-5
2 0-2
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