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Hepeueub Komnemelmmi u uuduxamopoe oocmudiceHun Komnemelmuﬁ C YyKasanuem smanoe dmpmupoeanu}l 6 npoyecce

I1K-2 cnocoOHOCTh BI)I6I/IpaTI) OCHOBHBIC M BCIIOMOT'ATCJIbHBIC MaTCpUalibl JIsI U3TrOTOBJICHUA HSHCHHﬁ, CITOCOOBI pcaim3anii OCHOBHBIX
TEXHOJIOTUYCCKUX IPOUECCOB, AHAIUTHYCCKHEC W UYHUCICHHBIC MCTOAbI IIPpU pa3pa60TKe X MaTeMaTHYCCKHUX MOHCHCﬁ, MCTOAbI CTAHAAPTHBIX
HUCIIBITAHUU 10 OIpCACICHUTIO @HSHKO-MGX&HI/I‘{CCKI/IX CBOMCTB M TEXHOJIOTMYSCKHUX ITOKa3aTeseH MaTCpruajlIOoB W TOTOBBIX I/ISILGJ'II/II\/'I, CTaHAApPTHEBIC

0ce60€eHuUA OuCl{ul’lJlqul

MCTOJbI UX MMPOCKTUPOBAHUA, ITPOTPCCCUBHBIC METOAbLI OKCIITyaTalluKu I/IBJ:[eJ'II/Iﬁ;

I1K-19 cnocoOHOCTH y4acTBOBATH B pab0OTax MO MOIETUPOBAHHIO TIPOTYKIIHH, TEXHOJIOTHUIECKUX TPOIIECCOB, MPOU3BOICTB, CPEJICTB U CUCTEM
aBTOMAaTH3alMi, KOHTPOJISI, IUArHOCTUKH, HWCIBITAHUM M YIOPABJICHMS MPOLECCAMH, >KMU3HECHHBIM IMKJIOM IPOAYKIHH W €€ KadeCTBOM C
HCI0JIb30BAHNEM COBPEMEHHBIX CPEACTB aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHMUSI, IO pa3pabOTKe aIrOpUTMUYECKOTO U MPOrPAMMHOTO 00€CIIeUeHHUsI

Cp€ACTB U CUCTEM aBTOMATU3AINU U YIIPABJIICHUA IIPOLECCaAMU,

ITK-20 crocoOHOCTh MPOBOIUTH SKCIIEPHUMEHTHI TI0 33/IaHHBIM METOJIUKAM ¢ 00pabOTKOW M aHAJIM30M HX PE3YJIbTaTOB, COCTABIISATH OTIMCAHUS

BBITIOJIHEHHBIX MCCIIEI0BaHUI U MIOArOTaBINBATh JaHHbIE JJIS pa3paOOTKH HaydyHBIX 0030pOB U MyOIHKaIHii;

[TK-21 crtocoGHOCTH COCTABISITh HAYYHBIE OTUETHI 110 BHITTOJHEHHOMY 3a/IaHUIO M YYaCTBOBATh BO BHEIPEHUHU PE3YJIbTATOB UCCIIETOBAHHUHA U

pa3pa60T01< B o0J1acTu aBTOMAaTU3aluy TCXHOJOTMYCCKUX IMPOUECCOB U IIPOU3BOACTB, ABTOMATU3UPOBAHHOT'O YIIPABJICHUS JKU3HCHHBIM TUKJIOM
MPOAYKIIMH U €€ KaYCCTBOM.

8, rema 9 / Temnr 1-9

Huouxamopul Omanwl hopmuposanus ¢ npouecce 0c60eHUA OUCYUUNTUHDBL
oocmudiceHus (vkazamwv ece memol uz PII/])
KomMnemeHyuu (Ounasi / 04HO-3204HAs1)
Jlexyuu Ilpakmuuecku | Jlabopamopmuoie 3anamusn Kypcoeoii Haumenosanue
e npoexkm OUEHOYHO020 cpeocmea
3anamus, (paboma)
nadopamopHy
RPAKMUKYM
I1K-2 Tema 1, Tema 2, Tema | He Temer 1-14 / He Texymmuit KOHTPOJIb,
3, tema 4, Tema 5, | npedycmompe Temsr 1-7 npedycmompen | 1abOpaTopHble  palOTBHI,
TeMa 6, TeMa 7, TeMa | Hbl bl 9K3aMeH
8, tema 9 / Temsr 1-9
I1K-19 Tema 1, Tema 2, tema | He Temsr 1-14 / He Texymnii KOHTPOJIb,
3, tema 4, Tema 5, | npedycmompe Temsr 1-7 npedycmompen | 1abopaTtopHbsle  paloOTBHI,
TeMa 6, TeMa 7, TeMa | Hbl bl 9K3aMeH




I1K-20 Tembr 1-9/ Temsr 1-9 | He Tewmbr 1-14/ Temsr 1-7 He Texymuii KOHTPOJIb,
npedycmompe npedycmompen | 1a00paTtopHble  palOTHI,
Hbl bl HK3aMEH

IK-21 Tembr 1-9/ Temsr 1-9 | He Tewmbr 1-14/ Temsr 1-7 He Texymuii KOHTPOJIb,
npedycmompe npedycmompen | 1a00paTopHbie  palOTHI,

Hbl

bl

OK3aMCH




Ilepeuenv oyenounvix cpeocme no oucuyuniune (Mooyio)
(Ouynas / 3a0uHast )

JlabopaTopHbIil NPAKTHKYM, TeKYIIHii KOHTPO/Ib, KOHTPOJIbHas1 padoTa
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Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe KpuTtepuu oneHKH HHINKATOPOB A0CTHKEeHHsI pH GopMe KOHTPOJIS:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe JK3aMeH / 3a4eT ¢ OLEHKOIi 3ayer
5 87 - 100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYNEHTY, €CIH TeOopeTHUYecKoe
(3auTeHO) |comepikaHME Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpOOENIoB; MCYEPIBIBAIOIIE,
MOCJIEIOBATENbHO, YETKO W JIOTMYECKM CTPOMHO WU3JIaraeT Marepuan,
CBOOOJIHO CHpaBisieTcsl € 3ajJadaMM, BOIPOCAMH W JPYTHMHU BHAAMH
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETC HOHOHHHTGHBHLIﬁ marepual
BCE MPENYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBINIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLCHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMAaJIbHOMY,
AHAIM3UPYET TIONYYEHHBIE PEe3yNbTaThl, TPOSBISET CAMOCTOSTEIHLHOCTD
. Onenka «3aYTEHO» BBICTaBIISIETCS
IIPH BBIITOJIHCHUHW 3aJIaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIHM TEOPETUIECKOe
TEMaM AJUCHHUIIIIMHBI ITIOCJIICAOBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOJTHOCTHIO, HEOOXOIWMBIE IPAKTUIECKUE
JIOTHYECKHU H3JI0KCHBI, JOITYyCKaroTCsA
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTpPCHHEIC
., HE3HAYUTENbHbIE HEJOYEThl B OTBETE
nporpaMMoli oOydeHHsT ydeOHbIE 3aJlaHUsl BBITONHEHBI, KAadeCTBO WX
CTyJICHTa, TaKHWe Kak  OTCYTCTBHUE
BBITIOJIHEHUST JIOCTATOYHO BbIcOKoe. CTYJIeHT TBEpAO 3HAET MaTepHall,
CaMOCTOSITEIBHOTO  BBIBOJIA,  PEUYCBBIC
TPAaMOTHO M IO CYIIECTBY HM3JIaraet ero, He JIOMyCKas CYMIECTBEHHBIX| ' o =
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJIECTBOPHUTEILHO»  BBICTABISIETCS  CTYACHTY,  ©CIIH
TENBHO TEOPETUYECKOE COJIepPKAaHUE Kypca OCBOCHO YaCTHYHO, HO MPOOETBI HE
(3a4TeHO) [HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO TPETyCMOTPEHHBIX
MPOrpaMMON 3aJ]aHNH BBITIONHEHO, HO B HUX UMEIOTCS OIMOKH, TIPU OTBETE
Ha MMOCTaBJICHHBIN BONPOC CTYACHT JOMYCKAET HETOYHOCTH, HEMOCTATOYHO
MpaBUJIbHBIC (OPMYITHUPOBKH, HAONIONAIOTCS HAPYIICHUS JIOrMYSCKOM
MOCJIE/IOBATENLHOCTH B U3JIOKEHUU TIPOrPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTENIHHO» BBICTABISACTCS CTYIEHTY, eciii oH He|OlleHKa «HE 3a4T€HO» BBICTABISACTCS
WUTEbHO  [3HAET 3HAYUTENBHOW 4YacTH MPOTPAMMHOrO0 MaTepuaia, JONYCKaeT|CTyAEHTy, €CIH CTYyJSHT He 3Haer
(He 3a4TEHO) |CYIIeCTBEHHBbIC OIMUOKHU, HEYBEPEHHO, C OOJBIIMMH 3aTPyJHCHUSMH|OCHOBHBIX IMOHSATHH TEMbI JMCIIUTLTUAHBI,
BBITIOJIHSACT ~ MpakTH4Yeckhe paboThl, HEOOXOJUMBIC TNPAKTUYECKHE|HE OTBEYaeT Ha JOMOJHUTEIbHBIC H

KOMIICTCHIIMM  HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YHCJIOM 6aJ'IJ'IOB, OJU3KUM K MHWHHUMAJIbBHOMY

HaBOJAIIHME BOIIPOCHI ITPEOAaBaTECIIA.




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannu
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HallMOHAJIbHBIA UCCIIEI0BATENBCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYecco8 u
npou3zeo0cme

[poduite: Aemomamuzayusi MeXHOIOSULECKUX NPOYECCO8 U NPOU3BOOCHE (N0 OMPACIISIM)
Cemectp 5/7

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHaAUMOHHBII oniter Ne 1
no jucuurmHe «MoaenupoBaHHE CUCTEM U TIPOIIECCOB»
1. OCHOBHI)IG IIOHATHUA MOJIGHPIpOBaHI/IH CHUCTECM. 9TaHBI COCTABJICHUA MAaTECMATHUYCCKOI'O OITMCaHUu.

2. TlomyueHne ypaBHEHHS MHOYKECTBEHHOW perpeccuu MeTozioM bpanmoHa.

CocraBurtesb A.B. CaagbikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa30oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHoio2u4ecKux NPoOYeccos u nPouU300Cma (o ompaciam)
Cemectp 5/7

YTBEPXAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIIHOHHBIN OnJieT Neo 2
no JjucuuiiauHe «MojaenupoBaHUE CUCTEM U IPOLIECCOB»
1. OcHOBHBIE BUIBI MATEMATUYECKUX MOJEIIEM.

2. Meroapl miuaHUpPOBaHUS SKcrepuMeHTa. ONTUMalbHBIA JBYXYpOBHEBBIM IUIaH 2°
(ITD2).

CocTaBuTeb A.B. CagbikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBbHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHonro2U4ECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

JK3aMeHallMOHHBbIH Omitet Ne 3
Mo JAMCUMIUIMHE «MoaenupoBaHue CUCTEM U IIPOLECCOB»
1. Metozpbl cOCTaBIeHUSI MAaTEMATUYECKOTO ONTUCAHUS OOBEKTa.
2. [IpoOHBII (GaKTOPHBINA AKCTIEPUMEHT (JIPOOHBIEC PETIITHKH).

CocraBurtenb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHonoeu4ecKux NPoYeccos U nPouU3800Cma (o ompaciam)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

9K3aMeHAIMOHHBIN O0nJ1eT Ne 4
no JjucuuiuHe «MojaenupoBaHUE CUCTEM U IPOLIECCOB»
1. CocraB MaTeMaTHYECKOT'O OIUCAHHUS.
2. MeTto MHOKECTBEHHON KOPPEISAIINY.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHCKkuii HallMOHAJIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHoro2UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHALMOHHBIN ouJteT Ne 5
Mo AUCHUIUIMHE «MOJENMpOBaHNUE CUCTEM U MPOLECCOBY
1. brio4HBINA MPUHITATT COCTABICHUS MAaTEMAaTHIECKOTO OTTMCAHUSI.

2. JIuneitHas perpeccus OT OJTHOTO MapaMeTpa.

CocraBurtenb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIbHOTO YUPEKACHHS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHonoeu4ecKux NPoYeccos U nPouU3800Cma (o ompaciam)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIHOHHBIN 0uJieT Ne 6
no JucuuiiuHe «MojaenupoBaHUE CUCTEM U MPOLIECCOB»
1. BsIOOp MeTO/A PEIICHHUS ¥ Pear3allys €ro B BUE alrOPUTMA PEIICHHUS.

2. MeTtox MHOKECTBCHHOM KOPPEIISIIHH.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAyKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBbHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHoro2UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

JK3aMeHaAlMOHHBbIH OnJier Ne 7
o jucuummHe «MoaennpoBaHuE CUCTEM U IIPOLIECCOB»
1. MonenupoBaHue CTpYKTYphI MOTOKA B anmnapaTax XT.

2. DMITMpudecKast JTUHHUS PErPECCHH.

CocraBurtenb A.B. CaapikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIBLHBINA UCCIIEI0BATEILCKUN TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHono2u4ecKux NPoYeccos U nPouU3800Cma (o ompaciam)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

DK3aMeHAIHMOHHBIN ouJieT Ne 8
no JjucuuiuHe «MojaenupoBaHUE CUCTEM U IPOLIECCOB»
1. TumoBble MOETH CTPYKTYPHI OTOKA.

2. Metonpl TIIAHUPOBAaHUS HSKcrepuMeHTa. ONTUManbHBIM JABYXYpOBHEBBIM IaH 2°
(ITD2).

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYecco8 U
npou3zeo0cmae
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u nPou3800Cmas (N0 OMpacisim)
Cemectp 5/7

YTBEPXAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAIMOHHDII oujeT Ne 9
Mo JWCIHILIMHE «MOJeTupoBaHNe CUCTEM U TIPOIECCOB»
1. Moienb uIeaJbHOr0 CMENIEHMS.
2. TpaHCIIEHJICHTHAS PETPECCHS.

CocTaBuTeib A.B. CaabikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpaszoBanus Poccuiickoit deneparun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA MHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOIOTMYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue mnoarotoBku: 15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCcOo8 U
npouzeoocmae
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoYeccos u nPouU300Cma (o Ompaciam)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

9K3aMeHANMOHHBIN O0nJteT Ne 10
no JjucuuiiuHe «MojaenupoBaHUE CUCTEM U IPOLIECCOB»
1. Mozens naealbHOr0 BEITECHEHMS.
2. OcHOBHBIE OTIPEACTICHUS IKCIIEPUMEHTAIBHO-CTATUCTUIECKIX METOIOB.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(heneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHCkuli HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL
Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPoOYeccos8 u

npou3zeoo0cmae
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3eo00Cmas (N0 OMpacisim)
Cemectp 5/7

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

DK3aMeHaAlMOHHBII oniaer Ne 11
Mo JWCHHILIMHE «MOJaeTupoBaHNe CUCTEM U TIPOIECCOB»
1. Merto HanMEHBIINX KBaJIpaToB.

2. Meto1 MOMEHTOB.

CocrTaBuTeinb A.B. CaabikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepabHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL
Kageopa WCT
Hanpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHOIO02UUECKUX NPOYECCOo8 U

npou3zeoo0cmae
[Mpodunb: Aemomamuzayusi mexHOLOSUYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

IK3aMeHALMOHHBIN Omiaer Ne 12
Mo AWCHUIUIMHE «MoJenupoBaHrue CUCTEM U IPOIECCOB»

1. 3KCHCpI’IMCHTaJ'ILHO-CTaTI/ICTI/IT-ICCKI/IC MCTOAbI COCTaBJICHUA MaTeMaTHUYCCKOM MOJCIIN.
OcCHOBHBIE XapPaKTCPUCTHUKU CJ'Iy‘I&fIHBIX BCJIIMYHH.

2. JIuneitnas perpeccus OT OAHOIO ImapamMeTpa.

CocTaBuTeb A.B. CagbikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCkuii HalMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYecco8 U
npou3zeo0cmae
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3800Cms (N0 OMpacisim)
Cemectp 5/7

YTBEPXAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

OK3aMeHaNMOHHbIH outeT Ne 13
no jucuurmHe «MoaenmupoBaHHE CUCTEM U TIPOIIECCOB»
1. Penukr.
2. MeToJT MHOYKECTBEHHOU KOPPEIISIIHH.

CocTaBuTeib A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA MHCTUTYT ((prinain)
(henepabHOTO rOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue mnoarotoBku: 15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCcOo8 U
npouzeoocmae
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoYeccos u nPouU300Cma (o Ompaciam)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

JK3aMeHAUMOHHBbIH Oniter Ne 14
[0 JucuuImHe «MozaenupoBaHue CUCTEM U IIPOLIECCOB»
1. Mojenp U1ealbHOTO BHITECHEHHS.
2. PerpeccHOHHBIN aHAM3 B MaTPUYHOU GopMme.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBbHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHoro2UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAUOHHDII ouj1eT Ne 15
no jucuurmHe «MoaenupoBaHUE CUCTEM U TIPOIIECCOB»
1. baiinacupoBaHue.
2. MeTopl perpecCHOHHOTO U KOPPEISIIIHOHHOTO aHAIH3a.

CocraBurtenb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHonoeu4ecKux NPoYeccos U nPouU3800Cma (o ompaciam)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

JK3aMeHAMOHHBbIN OmiteT Ne 16
o AUCUUILIMHE «MOJENUpOBaHUE CUCTEM U ITPOLECCOB»
1. PerpeccHOHHBIN aHAIN3.

2. TpancuenaeHnTtHas perpeccus. OLeHKa TeCHOTBI HEIMHEHHON CBSI3H.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBbHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHoro2UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHAIMOHHBIN onJieT Ne 17
no jucuuruHe «MoaenupoBaHHE CUCTEM U MTPOIIECCOB»
1. Mozens ueaabHOro BEITECHEHUS.
2. MeTopl perpecCHOHHOTO U KOPPEISIIIHOHHOTO aHAIH3a.

CocraBurtenb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHonoeu4ecKux NPoYeccos U nPouU3800Cma (o ompaciam)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

JK3aMeHAMOHHBbIN OmiteT Ne 18
o AUCUUILIMHE «MOJENUpOBaHUE CUCTEM U ITPOLECCOB»
1. PerpeccHOHHBIN aHAIN3.

2. Jluneiinas perpeccusi. OlleHKa TECHOTHI INHEWHOM CBSI3H.

CocTaBuTeab A.B. CaapikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHUKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HallMOHAJIBHBIN UCCIIEI0OBATENBCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHoro02U4ECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

IK3aMeHaAUMOHHBIN Omier Ne 19
Mo JWCHHIUIMHE «MOJAeTupoBaHNe CUCTEM U TIPOIECCOB»
1. Monens uaeaibHOro CMEILIEHUS.

2. JIpoOHBIE PEILUTHKH OT MOJHOTO (haKTOPHOIO FIKCIIEPUMEHTA.

CocraBurtesb A.B. CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: 15.03.04 Asmomamuzayus mexHOIO02UYECKUX NPOYECCOo8 U
npou3zeoo0cmae
[Ipoduns: Aemomamuzayus mexHoro2U4ecKux NPoOYeccos U nPoU300Cma (N0 Ompaciam)
Cemectp 5/7

YTBEPXJAIO
3aB.kadenpoit 0O.B. MaryxuHa
« » 20 T.

JK3aMeHAUMOHHBbIH Onitetr Ne 20
o AUCUUIUIMHE «MOJENUpOBaHNUE CUCTEM U ITPOLECCOB»
1. TTaccuBHBIN 1 aKTUBHBII YKCTIEpUMEHT. DYHKIINS OTKIMKA. Y PABHEHHE PErPEeCCHH.

2. KJ'IaCCI/I(l)I/IKaL[I/IH SI3BIKOB MOACIIUPOBAHUS U o0macTh ux NIPpUMCHCHU.

CocTaBuTeab A.B. CaapikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHUKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HallMOHAJIBbHBIN UCCIIEI0BATENBCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYeccos8 u
npou3zeo0cme
[Ipodunb: Aemomamuzayus mexHoro02UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/7

KoMmimuiekT 1a60paTopHbIX padot
0 TUCHUIUTMHE «MoieTMpoBaHne CUCTEM U IIPOLIECCOB»

Ounast popma
JlabopaTopnas padora Nel
Tema 1: «OcobeHHOCTH MOJICNICH U 3a/1a4 MAaTEMaTHIECKOTO MOJICTUPOBAHU.
3apanmue:
1. U3yuuTh TEOpETHUUECKUI MaTepua.

2. B Mmoznenu Ban-nep-Baanbca
RT a

SEVETSRVE
mapaMmeTp a XapakTepu3yeT HHTCHCHBHOCTh MEXMOJICKYISIPHOTO B3aMMOICHCTBHS; ITapaMeT]p
b —00BbeM, 3aHUMaEMBIiT MOJIEKYJIaMH.
Hanbonee TouHble 3HaueHHst mapamerpoB mis COp TakxoBsl: a=0,3652 ITa-m®mois;
h=4,28-10°m%/M016. [10 ONIBITHEIM JAHHBIM MOJTy4eHBbI OIIMO0YHbIC 3HaYeHUs: a=0,5755; b=10".
CpaBHUTh pacueT jaaBiieHus P, MIla npu BepHBIX U OIIMOOYHBIX 3HAYCHHSIX MTAPAMETPOB, a TAKKE

pacyeT B HpI/I6J'II/I}KeHI/II/I nacaJbHOro rasa.
3. 9KCHepI/IMeHTaTOp u3ydaja 3aBUCUMOCTBH OTKJIMKaA Y OT Q)aKTopa X. HOHy‘leHH cleayromue
JaHHBIC:

X. -2 -1 0 1 2
Y, 5,21 7,47 10,95 13,67 13,32

B pe3ybTaTre O6p8.60TI(I/I C IMOMOMIBIO METOJJd HAUMCHBIIUX KBAAPATOB UM IIOJIYUCHO YPABHCHUC
y =10,124 + 2,242x.
HeonsITHBIN HCCIeI0BATEND pemniI NnoJIiyduTb OoJiee TOYHOE ONHrCaHuE, MIPUMCHUB MHOTOYICH

4-ii crenienu. OH MOJIyYHJ1 ypaBHEHUE
y =10,95 + 3,4575x — 0,36625%* — 0,3675x° —0,001375x".

CpaBHUTH pe3ylbTaThl BBIUMCICHHUHA 10 ATHUM ypaBHEHHsIM. KakoBbI pe3yabTaThl SKCTPAOISIH S
710 3HaUeHU# X= +3 ?
4. TToAroTOBUTH OTYET MO JIaOOpaTOpHOU padoTe.



JlaGopaTopnasi paGora Ne2
Tema 2: «MopaenupoBaHue pabOThI H30TEPMHUECKOTO MTPOIIECCay.
3aganue:
1. M3yunTh TEOpETUUECKUI MaTepUal.

2. U3otepMudeckas peakius A—2— B C
k3

OCYIIECTBJISIETCSI B pEAaKTOpe C TUJIPOJUHAMUKOM, OMHUCHIBAEMOM MOJENBI0 HICAIBHOTO
BbITeCHEHHUSL. Ky, Ko, K3 - KOHCTAHTBI CKOpPOCTEH YaCcTHBIX peakiuid. Pacxo ChIipbs v, M>/4. Peakiuun
1, 2 — mepBoro mopsiaka, peakmusi 3 — BTOporo mopsiaka. [IocTpouTh MaTeMaTHYECKYI0 MOJICITh
peakropa.
3. Jns ycmoBmit 3amaum | ompenenuTh UIMHY peaktopa Xp, NMPH KOTOPOH oOecrednBaeTcs
MaKCHUMaJIbHBIN BBIXO/ MPOIyKTa (11e1eBOro koMinonenTa B) u quamerp peakropa d.

PazpaboTaTs anroputm pacueta. Mcnosis30BaTh METO I IOCIIEIOBATEIBHBIX TPUOIMKEHUH.
4. AnropuTMm pacuera 3a7aud 3 peaqn3oBaTh B BUJE MPOoTrpaMMbl. [IpoBeCTH pacueTsl ¢ TOMOIIbIO
MIPOTpaMMBbI C KOHKPETHBIMHU UCXOAHBIMU JTAHHBIMHU.
5. [loaroToBUTH OTYET 10 JTAOOPATOPHOM padoTe.

JlaGopaTopHnasi paGora Ne3
Tema 3. «ArmpokcrMaIms SKCIICPUMEHTATHHBIX JIAHHBIX METOJIOM HAMMEHBIHNX KBAJIPATOB
(MHK)».
3ananue:
1. M3yuuts Teopernueckuii matepuan (MHK).
2. BeiBo HopMmanibHBIX cricteM MHK mytst pa3nuusbIX npuOmmKaommux ¢ yHKIAN.
3. Ilo 3amanHO¥N TabIMIlE MOCTPOUTH TOUYEYHBIC TpadUKH U OMPEACIUTH BUJ MPUOIIDKAIOIICH

byHKIIMN

X 0,11 0,13 0,14 0,17 0,20 0,25 0,33 0,50
y 1,22 1,24 1,30 1,32 1,41 1,53 1,66 2,03
4. OnbpITHBIE JAHHBIE 3a1aHbl TAOIUIIEH

X 1,1 1,7 2,4 3,0 3,7 45 51 5,8
y 0,3 0,6 1,3 1,7 2,3 3,1 3,9 4,6

ATIPOKCUMUPOBATh 3TH JaHHBIC CHAaYasIa JIMHESHHON (PYyHKIMEH, 3aTeM CTeleHHOW (pyHKIMel. YCTaHOBUTS,

Kakast 13 (DYHKIIMI JTydIlIe anpOKCUMHUPYET STH JAHHbIE.

5. DKCrieprMEHTAIBHBIC JAHHBIC 3a/1aHbl TAOIHIICH

X

2,0

2,2

2,4

2,6

2,8

3,0

3,3

3,5

y

0,3

0,34

0,38

0,42

0,44

0,48

0,54

0,69

ANIPOKCUMUPOBATH 3TH JAHHBIC KBAAPATUYHOM (DYHKIIUCH.
6. [loaroToBUTH OTYET MO JTAOOpaTOpHOI padoTe.

Tema

CPEJICTB».

3aganue:

4:

JlaGopaTopnas padora Ned

1. U3yuuts TeopeTuyeckuii MaTepHall.
2. Berpoennsie cperncrsa TabmiaHoro nporieccopa Excel mis armpokcrmarn mo MHK.
3. AIMpOKCUMHPOBATH PA3IMUHBIMU CIIOCO0AMH CIIETYIOIIME ONBITHBIE IAHHbIE:

«Al'[l'IpOKCI/IM&I_[I/IH OKCIICPUMCHTAIBHBIX JIdHHBIX C TIOMOLIBIO HWHCTPYMCHTAIBHBIX

X

25

26

27

28

29

30

31

32

3

34

35

y

1,7

19

41

44

6,5

71

9,5

121

135

18,2

175

JIi1s IOMMHOMUATTEHOTO MPUOIVbKEHHS 3a71aBath cTereH: N =2, 3,4, 5, 6.
CpaBHHTH JIOCTOBEPHOCTH PazIMYHBIX AIPOKCUMAIMA (10 KOI(POUIMEHTY JICTCPMUHHPOBAHHOCTH);
YCTaHOBUTH, KaKasi U3 (PYHKIIHH JIydIlle armpOKCHMHPYET 3TH JAHHBIE.



4. Berpoennsie mpubmmkatromue Gynkiun B cucreme MathCad.
5. [loAroTOBUTH OTYET 10 JIAOOpaTOPHOU padoTe.

JlaGopaTopnasi paGora Ned
Tema 5: «YpaBHeHHE perpeccuul C OTHUM (PaKTOpOM».
3ananmue:
1. M3yunTh TEOpETHUECKUI MaTepuall.
2. CTaTHCTUYECKUN aHaJM3 Pe3yIbTaTOB.
3. [TpoBepka ageKBaTHOCTH ypaBHEHUS 10 Kpureputo Dumepa.
4. OmnpenenuTh 3aBUCHMMOCTh PAaCTBOPUMOCTH THOCYJIb(ata HaTtpusi (Y) oT Temmeparypbl (X).
Oo6wem BeIOOpkH N=9. DKcriepiMeHTaNbHbIEC JaHHBIC TPUBEACHBI B TA0JIHIIE
X 0 10 20 30 40 50 60 70 80
y 33,5 37,0 41,2 46,1 50,0 52,0 56,3 64,3 69,9
Boruncnute ko3 dunuent koppensuuu. IIpoBecTH cTaTHCTHYECKUMM aHAIU3 IOJIYYEHHBIX
pe3ynbTaTOB.
5. [loaroroBUTh OTYET 10 JTaOOpaTOPHOM padoTe.

JlaGopaTopHnasi padora Ne6
Tema 6: «MeToa MHOKECTBEHHOU KOPPEIISIIUI.
3ananmue:
1. U3yuuTh TEOpETHUECKUI MaTepual.
2. HeoO0XoauMO MOTYYIHUTh 3aBUCHMOCTh CTETICHU U3BIICUCHHS CEPHOM KHCIIOTHI Y U3 TPABHILHBIX
PacTBOPOB OT CIEAYIONIMX (akTopoB: X1 -kKoHIeHTparuu H>SOs B MCXOMHOM pacTBOpe; X2 —
KOHLIEHTpalMu cynb(dara >xene3a; X3 —00bEMHOE COOTHOILIEHHE CIUPT-KUCIOTa. McxoaHbM
CTATUCTUYCCKUM MaTEpPHAIIOM CIY)XHUT BbIOOpKa o0bemMoMm N B 35 m3MmepeHwuii, moJiyueHHas B
pe3ynbTaTe SKCIepUMEHTA.
3aBUCHMOCTb MILEM B BUJIE JTUHEHHOrO ypaBHEHUS pErpeccun
y=bo+b1X1+boX2+0b3X3.
3. BriBecTu cucteMy HOpMaIbHBIX YPaBHEHHH 151 cirydasi 4-X (hakToOpOB.
4. CocTaBUTh MpoTrpamMMy Ui peUICHHs 3aJauyd U3 MYHKTa 2 U peain30BaThb C KOHKPETHHIMHU
UCXOJHBIMU JAHHBIMHU.
5. [loaroToBUTH OTYET 110 JTAOOPATOPHOM padoTe.

JlabopaTropnasi padora Ne7/

Tema 7: «Haxoxnenne ko3(pPUIMEHTOB  ypaBHEHHsS PErpeccHd  METOAO0M
MHO>XECTBEHHOH perpeccun bpangona».
3amanmue:

1. U3yuuTh TEOpETHUUECKUI MaTepuar.
2. YcTaHOBUTH 3aBUCHUMOCTU pacxoja ¢ierMbl B PeKTU(DUKAIMOHHOW KOJOHHE pa3AeiecHUs
UPOKOH ppakuuu jgerkux yrieroaopoaoB (ILDIIY) ot coctas LLIDJTY metonom bpannona.

B pe3synbraTe mpoBeneHUs MaCCUBHOIO 3KCIIEPUMEHTA MOJIYYEH CIEAYIOIIUNA CTaTUCTUYECKUI
Marepua:

CocraB nuTtanusi, Kr/q Pacxozn
diiermsl,
Ne
Kr/a
3TaH nponaH | u300yTaH | OyraH | M30MEHTaH | EHTaH | FeKCaH
1 103,5 3420,8 | 9574,5 14414.,8 | 5748,7 6361,3 | 1860,6 | 18700,0

2 106,0 3891,4 | 6812,0 14185,4 | 4636,0 4703,6 | 3788,6 | 19450,0




3 110,0 7673,0 | 6358,0 12811,5 | 4465,5 3619,5 | 3858,5 | 23450,0
4 65,0 5843,5 | 4235,0 12358,5 | 5505,5 4412,9 | 6198,5 | 17701,0
5 65,0 2215,0 | 44825 8965,0 |4507,5 49455 | 2697,5 | 11070,0
6 2425 6572,5 | 8202,5 16745,0 | 4080,0 3492,5 | 3075,0 | 22090,0
7 60,5 3370,0 | 7965,0 15390,0 | 4275,0 5170,0 | 8765,0 | 17207,0

3. [ToAroTOBUTH OTYET 110 JIAOOpATOPHOU padoTe.

JlaGopaTopHnasi padora Ne8
Tema 8: «O0paboTKa pe3ybTaTOB aKTUBHBIX IKCTICPUMEHTOBY.
3aganue:
1. U3yuuTh TEOpETHUECKUI MaTepual.
2. V3yuaeTcs BIMAHUE HA BBIXOJ MPOLYKTa y TpeX (akTopoB: TeMieparypsl I’ B auanazone 100 —
200 °C, maBnenus P B amamazome 2 — 6 MIIa (20 — 60 krc/cm?) u BpemeHH TpeObBaHus t B

muanazone 10 — 30 mun. Bepxnuit ypoBenb mo temmeparype z;+ =200 °C, mmwknnii 2, =100
°C, z; =150 °C, Az, =50 °C.

3amucaTh KOAUPOBAHHYIO MATPHITY TIAHUPOBAaHHUs 2° U pe3ybTaThl SKCIIEpUMEHTa. Pemuts
3agaqy MetosioM [1DD.

Berunciuts kputepun @uiiepa, CteroaeHTa. [IpoBeputs ageKkBaTHOCTh YpaBHEHUS

perpeccum.
3. [loaroroBUTh OTYET 1O JTAOOpPATOPHOU padoTe.

JlabopaTropnasi padora Ne9
Tema 9: «KMaTtemaTuueckoe MOJICIUPOBAHUE MTPOLIECCa PEKTUDUKALIUID.
3aganue:
1. I3yuuTh TEOpETHUECKHI MaTepHall.
2. MaremaTtuyeckoe omnucanue rnpoiecca pektupukanuu. CocraBaeHrue MaTeMaTHUYECKON MOAETU
mpoiiecca.
3. [loaroToBUTH OTYET 110 JTAOOPATOPHOM padoTe.

Jlaboparopnasi padora Nel0
Tema 10: «AnropuT™Mbl MOCTPOEHUS JOMYCTUMBIX OONacTeil yrpaBlieHUs] MPOLIECCOM
peKTH(GUKALIUN.
3aganne:
1. U3yuuts TeopeTuyeckuii MaTepHal.
2. Pazpa0oTka anropurMa pacyera.
3. [loAroTOBUTH OTYET MO J1abOpaTOPHOIA padoTe.

JlaGopaTopHas padora Nell
Tema 11: «AAropuTMBI TOCTPOEHHUS JONMYCTUMBIX OO0JacTeil yrpaBlieHUs IMPOLIECCOM
peKTH(PUKALIUN.
3anannue:
1. U3yuuth TeopeTuyeckuii MaTepHall.
2. Pazpa0oTka anropurMa nocTpoeHUs JOMYCTUMbIX 00IacTel yrpaBiieHUs IPOLIECCOM.
3. [loAroTOBUTH OTYET MO JIabopaTOpHOU padoTe.



JlaGopaTopnasi pa6ora Nel2
Tema 12: «CuHTE3 CUCTEMBI YIIPABJICHUS TPOLECCOM PEKTH(PHUKALIAN.
3amanue:
1. M3yunTh TEOpETUUECKUI MaTepUall.
2. [Toctpoenne (HyHKIIMOHATIHHON CXeMbl aBTOMATHU3aLMHU TPOIIeCcca.
3. [ToAroTOBUTH OTYET 110 JIAOOPATOPHOI padoTe.

JlaGopaTopnasi pa6ora Nel3
Tema 13: «MeTopI aHANIN3A PE3YIIHTATOB MOJICITUPOBAHUSY.
3aganue:
1. M3yunTh TEOpETHUUECKUI MaTepuall.
2. [ImanupoBaHre MAIIMHHBIX YKCTIEPIMEHTOB. OO0paboTKa M aHAJIN3 PE3yJIbTATOB MO/IE-
JTMPOBAHMS.
3. [ToAroTOBUTH OTYET 110 JIA0OPATOPHOI padoTe.

JlabopaTropnas padora Neld
Tema 14: «MozaenupoBaHue ¢ TOMOIIBIO MTAKETA IPOTPAMM.
3ananmue:
1. U3yuuTh TEOpETHUECKU MaTepual.
2. MonenupoBanue B cucreMe Matlab B cpene Simulink. Co3znanue mpoctoit Moienu.
3. [ToAroTOBUTH OTYET IO JIAOOPATOPHOU padoTe.

3aouHas ¢popma
JlaGopaTtopHasi padora Nel
Tema 1: «OcobeHHOCTH MOJICIICH U 3a/1a4 MAaTEMaTHYECKOTO MOICTUPOBAHU.
3ananue:
1. U3yuuTh TEOpETHUECKHIT MaTepHall.

2. B monenu Ban-nep-Baannca
RT a

p =
V-b V?
ImapamMeTp a XapaKTepHByeT HHTCHCHUBHOCTDH MG)KMOJ'IeKyJ'ISIpHOFO BSaI/IMOﬂeﬁCTBI/Iﬂ; ImapamMeTp
b _O6T>eM, 3aHI/IMaeMI)Iﬁ MOJ'ICKYJ'IaMI/I.

Hanbonee TouHele 3HaueHus mnapamerpoB mis CO; TakoBel: a=0,3652 Ila-m®/mMomns;
b=4,28-10°m%/M01b. [10 ONBITHEIM JAHHBIM NoJTy4eHsbl omnbouHblie 3HaueHus: a=0,5755; b=10".
CpaBHuTh pacueT aaBiieHus P, MIla npu BepHBIX U OMIMOOYHBIX 3HAYCHHSX ITAPAMETPOB, a TAKKE

pacyeT B HpI/I6JII/I)KCHI/II/I nacajJIbHOI'O Ira3a.
3. 9KCHepI/IMeHTaTOp u3ydaja 3aBUCUMOCTBH OTKIIMKa Y OT Q)aKTopa X. HOHy‘leHH cleayromue
JaHHBIC:

X. -2 -1 0 1 2
y, 5,21 7,47 10,95 13,67 13,32

B pe3ybTaTe 06p8.60TKI/I C MOMOIIBIO MCTOJJda HAUMCHBIINX KBAAPATOB UM IMOJIYYCHO YPABHCHUC
y =10,124 + 2,242x.
HeonpITHBIH HCCJIICA0BATCIIb PCHINII ITOJTYUYUTDH 0osee TOYHOE ONHrCaHuE, MIPUMCHUB MHOTOYICH

4-ii crenienu. OH MOJTyYMJ1 ypaBHEHUE



y =10,95 + 3,4575x — 0,36625x* — 0,3675x° —0,001375x".

CpaBHI/ITb PE3YJIbTAThI BBIYUCIIEHUH 110 DTUM YPaBHCHU M. KakoBEl PE3YJIbTATHI SKCTPAIOJIAI A
70 3HaUeHUH X= +3 ?
4. TToAroTOBUTH OTYET 10 JIAOOPATOPHOU padoTe.

JlaGopaTopnasi paGora Ne2
Tema 2: «YpaBHEHHE perpeccuul ¢ OTHUM (PaKTOpOM».
3ananmue:
1. M3yunTh TEOpETHUECKUI MaTepual.
2. CTaTucTUYEeCKUI aHaIN3 Pe3yIbTaTOB.
3. [IpoBepka afeKkBaTHOCTH ypaBHEHUS 10 KpuTeputo duiiepa.
4. OnpenenuTh 3aBUCHMOCTh PAaCTBOPUMOCTH THOCYJIb(ata HaTpus (Y) OT Temmeparypbl (X).
O6wem BeIOOpkH N=9. DKcriepiMeHTaNbHBIEC JaHHBIC IPUBEACHBI B TaOJIHIIE
X 0 10 20 30 40 50 60 70 80
y 33,5 37,0 41,2 46,1 50,0 52,0 56,3 64,3 69,9
Boeruncnute ko3¢ dunueHt koppensuuu. IIpoBecTH CcTaTUCTMUECKUN aHAIU3 TOJYYEHHBIX
pe3yJabTaToOB.
5. IloaroToBUTH OTYET 1O JTAOOPATOPHOM padboTe.

JlaGopaTopHnasi padora Ne3
Tema 3. «MeToa MHOKECTBEHHOM KOPPEIISIIUI.
3ananmue:
1. U3yuuTh TeOpeTHUECKU MaTepual.
2. Heo0xoauMO MOTY4YUTh 3aBUCUMOCTh CTENIEHU U3BJICUEHUSI CEPHOIM KHUCIIOTHI Y U3 TPABUIbHBIX
pacTBOpPOB OT cienyromux (akTopoB: X1 -kKoHIeHTpamuun H>SO4 B miCXOgHOM pacTBOpe; X2 —
KOHLIEHTpalMu cynbdara xene3a; X3 —00bEMHOE COOTHOILIEHHE CHUPT-KUCIOTa. McxoaHbM
CTATUCTUYCCKUM MaTEpPHAIIOM CIY)XHUT BbIOOpKa o0bemMoM N B 35 m3MmepeHwuii, moJiyueHHas B
pe3ynbTaTe SKCIepUMEHTA.
3aBUCHMOCTH MILIEM B BUJIE JTUHEIHOIO ypaBHEHUS pErpeccuun
y=bo+b1X1+boX2+0b3X3.
3. BeiBecTu cucTteMy HOpMaIbHBIX YPaBHEHUH A1 ciydas 4-X (hakToOpOB.
4. CocTaBUTh MpoTrpamMMy Ui peUIeHHs 3aJauyd U3 MYHKTa 2 U pealin30BaThb C KOHKPETHHIMU
UCXOJHBIMU JJAHHBIMHU.
5. [loaroToBUTH OTYET 110 JTAOOPATOPHOM padoTe.

JlabopaTopnasi padora Ned

Tema 4: «Haxoxnenne ko3(pPUIMEHTOB  ypaBHEHHsS PpErpeccHd  METOAO0M
MHO>XECTBEHHOU perpeccun bpangona».
3amanmue:

1. U3yuuTh TEOpETHUUECKUI MaTepua.
2. YCTaHOBUTH 3aBUCHUMOCTH pacxoja ¢erMbl B PeKTU(DUKAIMOHHOW KOJOHHE pa3AeleHUs
IUPOKOH Ppakumu Jgerkux yrieroaopoaoB (ILIDITY) ot coctas LLIDITY metonom bpanmona.

B pe3synbraTe mpoBeneHUs MaCCUBHOIO 3KCIIEPUMEHTA MOJIYYEH CIEAYIOIIUNA CTaTUCTUYECKUI
Marepua:

Pacxon
¢iiermsl,
Kr/4a

CocraB nuTaHus, Kr/a

OTaH IIpoIiaH I/I306}ITaH 6YT8.H H30IICHTAaH | ICHTAaH | TCKCaH

1 103,5 3420,8 | 9574,5 14414,8 | 5748,7 6361,3 | 1860,6 | 18700,0




2 106,0 3891,4 | 6812,0 14185,4 | 4636,0 4703,6 | 3788,6 | 19450,0
3 110,0 7673,0 | 6358,0 12811,5 | 4465,5 3619,5 | 3858,5 | 23450,0
4 65,0 5843,5 | 4235,0 12358,5 | 5505,5 4412,9 | 6198,5 | 17701,0
5 65,0 2215,0 | 4482,5 8965,0 |4507,5 49455 | 2697,5 | 11070,0
6 2425 6572,5 | 8202,5 16745,0 | 4080,0 3492,5 | 3075,0 | 22090,0
7 60,5 3370,0 | 7965,0 15390,0 | 4275,0 5170,0 | 8765,0 | 17207,0

3. [ToAroTOBUTH OTYET 110 JIAOOpATOPHOU padoTe.

JlabopaTtopnasi padora Ne5
Tema 5: «O6paboTka pe3ynbTaTOB aKTUBHBIX HKCIIEPUMEHTOBY.
3ananmue:
1. U3yuuTh TeOpeTHUECKU MaTepual.
2. V3yuaeTcs BIMAHUE HA BBIXOJ IPOLYKTa y TpeX (akTopoB: TeMieparypsl I’ B auanazone 100 —
200 °C, maBnenus P B amamazoe 2 — 6 MIIa (20 — 60 krc/cm?) u BpemeHH TpeObBaHus t B

muanazone 10 — 30 mun. Bepxnuit ypoBenb mo temneparype z;+ =200 °C, mmwknnii 2, =100
°C, z; =150 °C, Az, =50 °C.

3amucaTh KOAMPOBAHHYIO MATPHITY TIAHUPOBAaHHUs 2° U pe3ynbTaThl SKCIIEpUMEHTa. Pemuts
3agaqy MetosioM [1DD.

Berunciuts kputepun @uiiepa, CteroaeHTa. [IpoBeputs ageKBaTHOCTh YpaBHEHUS

perpeccum.
3. [loaroToBUTH OTYET 110 JTAOOPATOPHOM paboTe.

JlabopaTopnasi padora Ne6

Tema 6: «MaTtemaTuueckoe MOJICIUPOBAHUE MTPOLIECCAa PEKTU(DUKALINI.
3aganue:
1. I3yuuTh TEOPETHYECKHUI MaTEpHAIL.
2. MaremaTtuyeckoe omnucanue rnpoiecca pektupukanuu. CocraBieHrue MaTeMaTUYECKON MOAETU
mpotiiecca.
3. Pa3zpaboTka anropurMa pacyera.
4. IToaroToBUTH OTYET MO JabOpaTOpHOI padoTe.

JlabopaTropnasi padora Ne7
Tema 7: «MeTo1pI aHaIHM3a PE3YIHTATOB MOICTUPOBAHUS.
3aganne:
1. U3yuuts TeopeTuyeckuii MaTepHall.
2. [InanupoBaHMe MAIIMHHBIX SKCIIEPUMEHTOB. OOpaboTKa U aHAJIN3 PE3yJIbTaTOB MOJIe-
JTUPOBAHUAL.
3. [loAroTOBUTH OTYET MO JIabopaTOpHOU padoTe.



MuHHCTEPCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanuu
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHONOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYecco8 u
npou3zeo0cme

[poduite: Aemomamuzayusi MeXHOIOSULECKUX NPOYECCO8 U NPOU3BOOCHE (N0 OMPACIISIM)
Cemectp 5/7

KommuekT 3ananmii VIt KOHTPOJIbHOW padoThI
10 IUCUUIUIMHE «MOAeIMpoOBaHnue CUCTEM U IIPOLECCOB»
Tema «MoaennpoBaHre XUMHUKO-TEXHOJIOTMYECKUX ITPOLIECCOB HA OCHOBE PETPECCUOHHOTO
aHaJIN3a».
3aganue: He0OXOAMMO YCTAaHOBUTh 3aBUCUMOCTH pacxoia (hJierMsl B ABYX IOCIIEI0BATEIbHO
COEJIMHEH- HbIX PEKTU(HHUKAMOHHBIX KOJIOHHAX OT KOJIMYECTBA U300yTHIIEHA B CHIPHE.
Hcxoanblie nanHble: MPUHIMIMATIBHAS TEXHOJIOTHYECKas cXeMa Ipoliecca MpuBeeHa Ha puc. 1.
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Puc. 1 — coipve (xnopmemun-uzobymunenosas paxyus); 2, 5 — xnopmemunosas gparxyus,; 3 —
u300ymu- 1eHosas paxyus ¢ npumecvro xiopmemuna, 4, 7 — preema,; 6 — uzooymunenosas gpaxyus
JI71st MOCTPOSHHS TIOJISE KOPPEISILIMU M IPOBEACHHS PETPECCUOHHOTO aHaIN3a MOJTyYeH
CTATHCTHYECKUI MaTepHalL.

Bapuanr 1
Pacxon H300yTHISHA. KT/9 Pacxoz dmermu B K. kT/1 Pacxog dmerMsl B Ko, k1/9
500.0 10000.0 20390
7500 11000.1 3080.2
1000.0 10000.1 5160.0
1250.0 100001 5160.4
1500.0 10000.0 56799
1750.0 100001 6720.0
2000.0 100001 67190
2250.0 10000.0 77594
2500.0 10000.0 77504
2750.0 100001 0840.4
3000.0 120001 10880.2
3250.0 140001 119201




3500.0 16000.3 14000.1
3750.0 179997 15039.8
4000.0 19500.3 15560.1
BapmasnT 2
Pacxog H200VTHICHA, KT/ Pacxon guermel & Ky, k1/9 Pacxog dmermsi B K, xr/g
500.0 10500.0 20509
750.0 11000.1 3000.2
1000.0 10500.1 5180.0
1250.0 10500.1 51804
1500.0 10500.0 56959
1750.0 10500.1 6740.0
2000.0 10500.1 67499
22500 10500.0 77594
2500.0 10500.0 77594
27500 10500.1 08804
3000.0 12100.1 11080.2
3250.0 14100.1 11900.0
3500.0 16100.3 14000.1
37500 179997 15110.8
4000.0 19500.3 15760.1
BapmasT 3
Pacxog H300VTHISHA, KT/9 Pacxog dmerme B Ky, xr/a Pacxog dmermu B K5, vr/m
500.0 11000.0 2000.0
750.0 11000.1 3000.2
1000.0 11000.1 5200.0
1250.0 11000.1 52004
1500.0 11000.0 56799
17500 11000.1 6700.0
2000.0 11000.1 6700.0
22500 11000.0 75594
2500.0 11000.0 77594
27500 11000.1 00404
3000.0 12700.1 10900.2
32500 14000.1 11950.1
3500.0 16200.3 14200.1
37500 18500.7 15100.0
4000.0 19500.3 16000.0
BapuanT 4
Pacxon H300VTHICHA. ET/9 Pacxog dnervu B Ky, k11 Pacxog ¢uerme B Ko, k09
300.0 10050.0 2055.0
730.0 11050.1 3060.2
1000.0 10050.1 5180.0
12500 10050.1 5160.4
1500.0 10050.0 3600.9
1750.0 10050.1 6750.0
2000.0 10050.1 68009
2250.0 10050.0 78594
2500.0 10050.0 7900.0
27500 10050.1 2000.0
3000.0 12500.1 10880.2
3250.0 14500.1 11620.1
3500.0 17000.3 14500.1
37500 180007 155398
4000.0 205003 15960.0




BapuasTt 5

Pacxop H200VTHICHA, KT/ Pacxog ¢mermsl B K. x1/7 Pacxon gumermul B K», kr/g
500.0 10020.0 23000
750.0 100201 31002
10000 100201 5160.0
12500 10100.1 51604
15000 10100.0 56009
17500 101501 6800.0
2000.0 10200.1 6900.9
22500 10200.0 77804
25000 10200.0 79594
27500 10250.1 298404
30000 12000.1 110002
32500 14100.1 11900.1
35000 16200.3 14050.1
37500 179007 15090.8
4000.0 19500.3 15600.0

Tema «MogenupoBaHre XUMHKO-TEXHOJIOTMUECKHUX MpoLieccoB MeToaoM bpanmonay.

3aganue: HEOOXOAMMO YCTAaHOBUTH 3aBUCUMOCTH pacxoa (uierMel B peKTU(UKAIIMOHHOIN KOJTOHHE
pas-zaeneHus mupokoi Gppakiuu jgerkux yrieBonopoaos (ILIDJTY) or cocraa LLIDIIY meronom
bpannona.

Hcxoanblie JaHHBIE: B pe3y/bTaTe NPOBEACHUS TACCUBHOIO SKCIIEPUMEHTA NIOIYUYEH CIIEAYOIINN
CTaTH-CTUYECKU MaTepHall.

Bapuanur 6
Ne CoCTaR IHTAHHT, KT/1 Pacxog
B JTaH Tlponag | M3obyras | byvram |Mzonemtas| Ilewtas Texcan | Qmerms, ET/g
1 1235 33208 05345 14414 8 37487 62013 1810.6 18900.0
2 76.0 38114 6802.0 14185 4 4636.0 4700.6 378806 19400.0
3 117.0 7683.0 6357.0 12811.5 44655 36075 30585 234000
4 7.0 58135 42350 123585 35055 43120 61985 17700.0
3 55.0 21450 44825 8965.0 42075 49225 26675 11100.0
] 2125 66725 82025 167450 40800 36125 2075.0 22000.0
7 67.5 33750 79650 153000 42750 50400 8865.0 17200.0
Bapuanr 7
Ne CoCTaR IHTAHHT, KT/4 Pacxon
- JTaH Tlponmag | Hzobyram | byram |Hzonestan| IlemTan Texcar | daerMel, kT/49
1 1435 34208 05545 14314 8 57607 62213 1910.6 187000
2 0.0 38614 68420 14125 4 46800 4770.6 3708.6 194500
3 127.0 76930 64570 128315 44155 36275 39505 224000
4 00.0 58335 41350 12308.5 54055 42020 62305 178000
3 57.0 22450 4442 5 83650 42575 4002 5 2607 3 113000
] 2225 6692 5 82325 16645.0 40000 36925 31750 225000
7 875 33755 79150 157800 42950 50000 88950 172700
Bapuanr 8
Ne CoCTaB IHTaHAA, KT/4 Pacxon
" | Sram | Npoman |MHsobyram| byram |Hzomemrtam| Ilemtan | I'ekcad | duermel kr/g
1 163.5 36208 0654.5 14344 8 56607 62613 1950.6 18306.0
2 90.0 33614 69420 14195 4 47800 4790.6 3758.6 194510
3 117.0 7593.0 6557.0 128915 44555 36875 30555 22301.0
4 974 58835 42350 12328 5 54255 42020 62395 178670
5 500 22050 41425 8360.0 42175 48025 26375 11000.0
] 2285 65925 81325 16640.0 40100 33925 31850 224000
7 755 34755 78150 1537700 43950 51000 8695.0 179700




Bapuanr 9

Ne CoCTAB IHTaHAA, KT/4 Pacxon
B JTaH Tlpomag | Mzobyrag | byram |Haomeutars| IlemTan Texcan | duerMel 09
1 1135 30008 0434 5 14614 8 57987 62013 1910.6 190000
2 106.0 38014 6702.0 141954 4696.0 4700.6 38886 194000
3 110.0 76800 6457.0 127115 44755 36075 30085 224000
4 70.0 57135 4135.0 127585 56053 43120 61585 17800.0
3 65.0 22450 45825 80950 43075 4022 5 26375 12100.0
] 2225 6772.5 8302.5 16795.0 4180.0 36125 20050 22005.0
7 975 33950 7865.0 15490.0 42950 50400 B8875.0 172100
Bapuant 10
Ne CoCTap DHTAHAT, KT/1 Pacxon
3 JTaH Ilpomar | M3pbvras | bytam |HMzomewtas| IleHTaH T'excas | daerMel k1/9
1 103.5 34208 05745 14414 8 57487 63613 1860.6 18700.0
2 106.0 38014 6812.0 14185 4 4636.0 4703.6 37886 194500
3 110.0 7673.0 6358.0 12811.5 44655 361935 38585 234500
4 65.0 58435 42350 123585 35055 44120 6198 5 17701.0
5 65.0 22150 44825 8965.0 45075 49455 26975 110700
] 2425 65725 82025 167450 40800 34925 30750 220900
7 60.5 33700 79650 153900 42750 51700 87650 172070

Tema «MopenrpoBaHre XUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB HA OCHOBE TTOTHOTO (haKTOPHOTO
9KCIEe-PUMEHTa».
3aganue: HEOOXOAMMO YCTAaHOBUTH 3aBUCHUMOCTH ()JIETMOBOI0 YMCIIA M PACX0/Ia TPEIOIIEro napa Ha
000rpeB peKTH(PHUKAIMOHHON KOJIOHHBI, IPEAHAa3HAYeHHON IS pa3AeieHns] H30IIeHTaH-TICHTaH-
TeKCaHOBOH (PpakIiu, OT KOJMUECTBA H30MEHTAHA, TICHTAaHa U TeKCaHa B UCXOJHON CMECH.
Hcxoanble JaHHbIE: 11 TOJTYYEHHS] YPAaBHEHHSI PETPECCUU TIPOBEICH MOTHBIN (PaKTOPHBIN 3KCTIepH-

MEHT 2k,
Bapuanr 11
Ne KonuaecTBO KomHaecTRO KomnuectrO IEIUI_DBM HHIPB!{E
- - ] . DIETMOBOS THCIO | HA KHOATHIEHHE,
DIEITA HIOMEHTAHA, KT/9 MeHTaHa, kT/9 rekcaHa, kg K&/
1 6477.0 6936.0 26400 18.0 384765470
2 6477.0 6936.0 10185.0 21.0 445460060
3 6477.0 10151.0 2640.0 25.0 526700015
4 6477.0 101510 101850 27.0 56719158.0
5 01835 6936.0 2640.0 11.0 24206811.9
1] Q1835 6936.0 101850 13.0 263000163
7 01835 10151.0 26400 14.5 313004810
8 01835 101510 10185.0 15.5 33423860 .8
Bapuanr 12
Ne KomagecTRO KomagecTRO KomaecTeo & TennoBat HaTpy3Ka
_ _ ) TIETMOBOS THCIO
DIEITA HIOMEHTAHA. KT/9 MeHTAHA, KT/1 TeKCAHA, KT/ HA EHIIATHIEHHE,
il
1 6577.0 6300.0 26500 18.0 384765470
2 6577.0 6800.0 10105.0 21.0 44546006.0
3 6577.0 101000 26500 250 52670001.5
4 6577.0 101000 10105.0 270 56710158.0
5 0083.5 6300.0 26500 11.0 24206811.9
(s} 0083.5 6300.0 10105.0 13.0 26300016.3
7 0083.5 101000 26500 14.5 313004810
g 0083.5 101000 10105.0 15.5 33423860.3




Bapuanr 13

Tennopat HaTpy2Ka
Ne KomauecTRO FKomauecTtRO KomgecTEO ) ]
. . ) = $IIeTMOBOS THCIO | HA KEHIATHIRHHE,
DIIEITA HIOMEHTAHA. KT/9 NeHTAHA. KT/9 TeKCAHA, KT/ .
1 6450.0 a6750.0 26000 13.0 384765470
2 6450.0 6750.0 10201.0 21.0 44546006.0
3 6450.0 10251.0 26000 250 526700015
4 6450.0 10251.0 10201.0 27.0 56710158.0
5 0400.5 a6750.0 26000 11.0 24206811.9
4] 0400.5 a6750.0 10201.0 13.0 26300916.3
7 0400.5 10251.0 26000 14.5 313004810
8 0400.5 10251.0 10201.0 15.5 334238603
Bapuant 14
Ne KomaaecTBO KomaaectRO Koma=ecTeo Tennoeas HHI‘p}'sf{ﬂ
L - - - $IerMoB0S THCIO | HA KHIATHIRHHE.
DIEITA HIOMEHTaHa, K0T OEHTAHA, KT/9 rekcaHa, KT kIl
1 6333.0 6360.0 22400 18.0 384765470
2 6333.0 6836.0 10308.0 21.0 44546006.0
3 6333.0 11151.0 22400 250 526700015
4 6333.0 11151.0 10308.0 27.0 56710158.0
5 0353.5 6336.0 22400 11.0 24206811.9
4] 0353.5 6336.0 10308.0 13.0 26300916.3
7 0353.5 11151.0 22400 145 313004810
8 0353.5 11151.0 10308.0 15.5 33423860 8
Bapuanr 15
Na Komagecteo Komaaecteo Kom?qf:cmo TEHJ{OBM Hﬂl"p}',i?{ﬂ
DIIEITA HIOMEHTAHA. KT/ MeHTAHA, KT/ IEME!HH' Preniosoe THCI0| Ha m@.-m’mm'
ET/q EJE
1 6470.0 66000 25000 18.0 384765479
2 6470.0 66000 10085.0 21.0 44546006.0
3 6470.0 10155.0 25000 250 526700015
4 6470.0 10155.0 10085.0 270 56719158.0
5 04590 66000 23900 110 24206811.9
(s} 04590 66000 10085.0 130 26300916.3
7 04500 101550 25000 145 313004819
g 04500 101550 10085.0 155 334238603

Tema «MopenupoBaHue XMMUKO-TEXHOJIOTHIECKUX MTPOIIECCOB HA OCHOBE MOJHOTO (haKTOPHOTO
JKCIIE-PUMEHTAY.
3aganue: HEOOXOAMMO YCTAaHOBUTH 3aBUCHMOCTh KOHIIEHTpaIu TpuMetuikapounona (TMK) B oun-
HIEHHOW M300yTHIICHOBOM (hpaKkmu Ha BBIXoJe abcopOepa OT aBJIeHUs B anmnapaTe, HadyalbHON
TEMIIepaTyphl 3arps3HEHHOr0 ra3a, pacxoja u TeMneparypsl abcopOeHTa (Bozbl).
Hcxoanbie taHHbIe: IS TOJYYEHHs] YPAaBHEHHS PETPECCUU TIPOBECH MOTHBIN (PaKTOPHBIN dKCTIepH-

MEHT 2k,
Bapmuanr 16
Ne R Temnep::r;fpa ~ Pacxon B TEMHFEPHTFPS _ I{GHHEE}"paHHH
DITEITH raza, °C abcopbenTa, Kr/9 | abcopberta, °C | TMK, % macc.
1 1 30 8000 10 0.37
2 1 30 8000 30 0.47
3 1 30 2000 10 0.26
4 1 30 2000 30 0.49
5 1 50 8000 10 0.70
6 1 50 8000 30 0.78
7 1 50 2000 10 0.56
8 1 50 2000 30 0.76




9 13 30 2000 10 0.20
10 13 30 2000 30 0.42
11 13 30 9000 10 0.06
12 13 30 9000 30 0.44
13 13 50 2000 10 0.45
14 1.3 50 2000 30 0.66
15 13 50 9000 10 0.29
16 1.3 50 2000 30 0.67
BaRI/IaHT 17
Na T T — Temnep:irgpa ) P':qr:xo:l -~ TEMHFEPHTFP:II KGHHEH}"paHHﬂ
PITEITS raza, °C abcopbeHTa, kr/9 | abcopberTa. °C TME., % Macc.
1 1.01 31 8500 9 0.375
2 1.01 31 8500 20 0.475
3 1.01 31 o500 o 0.263
4 1.01 31 9500 20 0495
5 1.01 52 8500 9 0.705
6 1.01 52 8500 20 0.785
7 1.01 52 9500 9 0.565
2 1.01 52 9500 20 0.765
9 1305 31 8500 9 0.205
10 1305 31 8500 20 0.425
11 1.305 31 o500 o 0.063
12 1.305 31 9500 29 0.445
13 1.305 52 8500 9 0.455
14 1.305 52 8500 20 0.665
15 1.305 52 9500 9 0.295
16 1.305 52 9500 29 0.675
Bapuanr 18
Na I —— Temnep:;’rypa ) Pi’lll‘xﬂ.:[ - TEMHFEPHTFP:II I{GHHEE}"pauHa
DITEITS raza, °C abcopbeHTa, kr/9 | abcopberTa. “C TME, % macc.
1 0.95 20 7900 11 0.365
2 0.95 29 7900 31 0.465
3 0.95 29 9100 11 0.259
4 0.95 29 9100 31 0.48
5 0.95 49 7900 11 0.69
6 0.95 49 7900 31 0.77
7 0.95 49 0100 11 0.535
8 0.95 49 0100 31 0.75
9 128 20 7900 11 0.19
10 128 20 7900 31 0.41
11 128 20 0100 11 0.05
12 128 20 o100 31 0.43
13 128 40 7000 11 0.44
14 128 49 7900 31 0.65
15 128 49 9100 11 0.28
16 128 49 0100 31 0.66
Bapuanr 19
Na TTapTerge. at Temnep:irgpa ) P:"{r:xo:l » TemnFepaTyp:{. I{GHHEE}"pauHs{
DIOEITS raza, °C abcopbenTa, Kr/9 | abdcopberta, °C | TMEK, % Macc.
1 0.98 30.5 8250 8 0.37
2 0.98 30.5 8250 335 047
3 0.08 30.5 2080 8 026
4 0.98 30.5 9080 335 0.49
5 098 53 8250 5 0.70
6 098 53 8250 335 0.78




7 0.98 53 9080 8 0.56
8 0.98 53 9080 33.5 0.76
9 1.29 30.5 8250 3 0.20
10 1.20 30.5 8250 335 0.42
11 1.29 30.5 o080 8 0.06
12 1.29 30.5 9080 335 0.44
13 1.29 53 8250 3 0.45
14 1.29 53 8250 335 0.66
15 1.29 53 2080 8 0.20
16 1.29 53 9080 335 0.67
Bapuanr 20
Na O —— Teunep:irgpa i PflEKGJ B TEMnFepmyp:{_ KGHI[EI{':IPEIHHH
PDIIEITS raza, °C abcopbedrTa, kr/9 | abcopberTa. °C TME, % mace.
1 1 33 8600 8 0.35
2 1 33 2600 25 0.45
3 1 33 9700 8 0.23
4 1 33 9700 25 0.44
5 1 525 8600 3 0.65
6 1 525 8600 25 0.73
7 1 52.5 9700 8 0.52
3 1 32.5 9700 25 0.72
9 1.4 33 2600 8 0.15
10 1.4 33 2600 25 0.38
11 1.4 33 9700 8 0.01
12 1.4 33 9700 25 0.40
13 1.4 52.5 2600 8 0.41
14 1.4 32.5 8600 25 0.62
15 1.4 32.5 9700 8 0.23
16 1.4 525 9700 25 0.62
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