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Ilepeuensy komnemenyuit u UHOUKAMOPOE OOCHMUINCCHUA KOMNEMEHUUIL C YKA3AHUEM IMANn06 opmuposanus 6 npoyecce
0C60CHUA OUCUUNTIUHDL
[1K-4: crmocoOHOCTBIO y4acTBOBAaTh B MOCTAaHOBKE IeNIel MpoeKkTa (MpOorpaMMBbl), €ro 3aaad MpU 33AaHHBIX KPUTEPHUAX, IETEBBIX (YHKIUAX,
OTpaHMYEHUSX, pa3pabOTKE CTPYKTYpbl €ro B3aUMOCBS3€H, ONpEAEICHUH IPUOPUTETOB DPEUICHHs 3ajJady C Y4E€TOM IPaBOBBIX M HPAaBCTBEHHBIX
acrneKTOB Mpo(EeCCHOHANBHOMN JIEATENbHOCTH, B pa3pab0OTKe MPOEKTOB M3EIUN C yUETOM TEXHOJOTHYECKHX, KOHCTPYKTOPCKUX, HKCILUTyaTallo HHBIX,
ACTETUYECKUX, SKOHOMUYECKHX U YIPaBICHUECKUX MapaMeTpoB, B pa3pabOTKe MPOEKTOB MOJEPHHU3ALMUHU JEHCTBYIOIIMX MPOU3BOJCTB, CO3/JaHUU
HOBBIX, B pa3pabOTKe CPEJCTB M CHUCTEM aBTOMAaTH3alMU, KOHTPOJIS, JAWArHOCTUKU, WUCIBITAHWUN, YIPaBICHHS MPOLIECCAaMU, KHU3HEHHBIM ILHMKIOM
MPOJYKIIMA U €€ KaueCTBOM B COOTBETCTBHM C TEXHHYECKUMH 33JaHUSIMM U UCIOJB30BAaHUEM CTAHJAPTHBIX CPEJCTB aBTOMATHU3AllUU PAcUETOB U
MIPOEKTUPOBAHMS;
[IK-28: crnocoOHOCTh OpraHU30BBIBATH PAOOTHl MO MOBBIIIEHUIO HAYYHO-TEXHUYECKUX 3HAHUM, Pa3BUTUIO TBOPYECKOW WHUIIMATUBBI,
paIMOHAIN3aTOPCKOM U N300peTaTeNbCKON NeTEIbHOCTH, BHEIPEHHUIO JOCTUKEHHUI OTEUECTBEHHOM U 3apyOeKHON HAayKH, TEXHUKH, UCTIOJIb30BaHUIO
MIepeI0OBOTrO OMbITa, 00ecnedrBaromne YPGEeKTUBHYIO padOTy YUPEKACHHUS, TPEATPHUSITHSL.

Huouxamoput Amanst hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDL
oocmudiceHus (vkasamwv ece memvol uz PI1/])
KoMnemeHuuu (Ounas / 3a04Hast)
Jlexyuu Ilpakmuuecku | Jlabopamopmuvie 3anamusn Kypcoeoi Haumenosanue
e npoexkm OUEHOYHO020 cpedcmea
3anamus, (paboma)
nadbopamopuy
NPAKMUKYM
[1K-4 Tema 1, Tema 2, tema | He Tembr 1-6 / He Texymuit KOHTpO!JIb,
3, tema 4, Tema 5, | npedycmompe Tems! 1-4 npedycmompen | 1a0OpaTopHble  palOTHI,
Tema 6, TeMa 7, TeMa | Hbl bl sk3amen /[ Tekymuii
8, rema 9 / Temsr 1-9 KOHTPOJIb,
nabopaTopHble  pabOTHI,
KOHTPOJIbHAS pabora,
9K3aMEH
I1K-28 Tema 1, Tema 2, Tema | He Tembr 1-6 / He Texymnii KOHTPOJIb,
3, tema 4, tema 5, | npedycmompe Tems! 1-4 npedycmompen | 1abopaTtopHble  palOTBHI,
TeMa 6, TeMa 7, TeMa | Hbl bl sk3ameH /  Texymmii
8, rema 9 / Temnr 1-9 KOHTPOJIb,
nabopaTopHble  paboTHI,
KOHTPOJIbHAS pabora,




9K3aMCH




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

JlabopaToOpHbIii MPAKTUKYM, TEKYIIHii KOHTPOJIb, KOHTPOJIbHAs padoTa

bann
Ha60p§TopHaa Ounas popma 3ao04Has popma
pabota 5 cemectp 6 cemecTp
Nel 5-9 6-10
No2 6-9 7-12
Ne3 5-9 610
Ne4 5-9 7-12
Ne5 6-9 —
Ne6 5-9 —
Tekymuii KOHTPOJIB 4-6 4-6
KontponbHas i 6- 10
pabota
NUTOI'O 36-60 36-60
JK3aMeH 24 - 40 GannoB




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,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BONPOCAMH U JAPYTHMH BHJIAMH
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETC HOHOHHHTeHbeIﬁ marepual
BCE MPENYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBINIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLCHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMAaJIbHOMY,
aHAIM3UPYET TIONYYEHHBIE PE3yNbTAThI, MPOSBISET CAMOCTOSTEIBHOCTD
. Onenka «3aYTEHO» BBICTaBIISICTCS
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 oOydeHHsi ydeOHbIC 3aJlaHWsl BBINIONHEHBI, Ka4eCTBO WX
CTyJICHTa, TaKHWe Kak  OTCYTCTBHUE
BBITIOJTHEHUST JIOCTATOYHO BbICOKOe. CTYIEHT TBEpAO 3HAET MaTepHal,
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
[Ipodunb: Aemomamuzayus mexHoro02UYECKUX NPOYECCO8 U NPOU3BOOCME (N0 OMPACIAM)
Cemectp 5/6

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

IK3aMeHaAUMOHHBII oniter Ne 1
o JucuuImHe «Teopust NpUHATHS pELICHUN»

1. OcHoBHbIe 3Tanbl NpPUHATHS pemieHus. [Ipumep KOJIMYECTBEHHOTO aHAINW3a MPUHUMAEMOTO
pelieHus npu cObITe MPOIYKIINH.

2. CgoiictBa QyHKImu ["aMuabTOHA.

CocrTaBuTeinb A.B. CaabikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCO8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoOYeccos U nPouU300Cma (o ompaciam)
Cemectp 5/6

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

9K3aMeHAIMOHHBIN OnJieT Ne 2
o JucuuIIMHe «Teopusi MPUHATHS pEeLICHUN»
1. dynkus nonesnocty. OnpenereHne pa3MepoB pUCKa.
2. OnTumu3aius MHOTOCTaUITHBIX MPOIIECCOB,

CocTaBuTeb A.B. CagbikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHCKkuii HallMOHAJIBbHBIN UCCIIEI0BATENBCKUN TEXHOJIOTMYECKUN 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 5/6

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

9K3aMeHAIMOHHBIN O0nJieT Ne 3
Mo JWCHHILINHE «Teopus MPHHSITHS PEIICHUN>»
1. 3agaua ¢ Bazamu.
2. BeraucnuTenbHas polieAypa MeTo 1a JHHAMHYECKOTO TTPOTPaMMHUPOBAHUS.

CocraBurtenb A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHOIO2UYECKUX NPOYECco8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHonoeu4ecKux NPoYeccos U nPouU3800Cma (o ompaciam)
Cemectp 5/6

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

DK3aMeHAIHOHHBIN 0uJieT Ne 4
o JucuuIMHe «Teopusi MPUHATHS pEeLICHUN»

1. MHOFOKpI/ITepI/IaJ'IBHBIe 3alaunu B TCOPpHUU IPUHATUA peH.IeHHfI. OcHoBHas 3agada
YIIPpaBJICHHUA U METOJ €€ PCIICHU.

2. OHTI/IMI/I3aLII/I${ MHOI'OCTaIUNHBIX mponeccoB.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«KazaHCKuii HAIMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJIOT NUECKUI YHUBEPCUTETY

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPoOYeccos8 u
npou3zeoo0cmae

[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3eo00Cmas (N0 OMpacisim)
Cemectp 5/6

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

JK3aMeHANMOHHBbIN OmteT Ne 5
M0 JWCHHILINHE «Teopus MPHHSITHS PEIICHUN >
1. 'eomerpuueckas uarepnpetaius O3Y.
2. AHAIUTHYIECKOE KOHCTPYHPOBAHUE ONITUMATBHOTO PETYIISATOPA.

CocrTaBuTeinb A.B. CaabikoB

MuHuCTEepCTBO HAyKH U BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA HHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECco8 U
npou3zeoo0cmae
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoOYeccos u nPouU300cma (o ompaciam)
Cemectp 5/6

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

JK3aMeHALMOHHBIN OniieT Ne 6
no jucuMIUiMHe «Teopus MpUHATHS PELIeHU»
1. DxBuBasieHTHbIE MTpeoOpazoBanus O3Y.

2. OnTumManbHOE pacnpeaciiCHUC pCaKIITUOHHBIX 00BbEMOB B KackaJl€ pCakKTOpOB UICAJIBHOI'O
CMCIICHMUA.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHONOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYecco8 U
npou3zeo0cmae
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u nPou3800Cmas (N0 OMpacisim)
Cemectp 5/6

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

IK3aMeHAMOHHBIN OmJieT Ne 7
Mo jucnuruHe «Teopust MpUHATHS pEIeHU»
1. Ycnosue pazpemmmoctu O3V Ha 0CHOBE MUHHUMAKCA.
2. OcoOCHHOCTH 33]1a4M YIIPABIICHUS PEATbHBIMH ITPOIIECCaMHU.

CocTaBuTeib A.B. CagbikoB

MuHuCcTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA MHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBINA UCCIIEIOBATEILCKUI TEXHOJOTHYECKUI YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue mnoarotoBku: 15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCcOo8 U
npouzeoocmae
[Ipoduns: Aemomamuzayus mexHoio2U4ecKux NPoYeccos u npousso0cma (o ompaciam)
Cemectp 5/6

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

9K3aMeHAIMOHHBIN O0nJieT Ne 8
o JucuUIIMHE «Teopusi MPUHATHS pEeLICHU»
1. CpoiictBa O3V B IHHEHRHON HOCTAHOBKE.
2. 3ajiaya MPUHATHUS PEUICHHUH 110 BEKTOPHOMY KPUTEPHIO,

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OFODKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: [15.03.04 Asmomamuzayusi mexHOI02U4eCKUX Npoyeccos8 u
npou3zeo0cmae
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u nPou3800Cmas (N0 OMpacisim)
Cemectp 5/6

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

JK3aMeHAlMOHHBbI OnJieT Ne 9
o JucuuImHe «Teopust NpUHATHS pELICHUN»
1. 3agauu NpUHATHS PEIIEHUH IO BEKTOPHOMY KPUTEPHIO.

2. YrpaBiieHUE TUHAMAYECKUMHU PEXUMAMU PEKTU(PUKAITMOHHON YCTAHOBKH.

CocTaBuTeib A.B. CaabikoB

MuHHCTEpCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA MHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
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 5/6

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

9K3aMeHANMOHHBIN O0nJteT Ne 10
0 JUCUUIUIMHE «Teopus NPUHATHS PELICHUN»
1. MHOXecTBO pelieHui, onTuMalbHbIX 1o [lapeTo.
2. OCHOBHBIE ATAMbl IPUHATHUS PEIICHUSI.

CocTaBuTeb A.B. CagbikoB



MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HalMOHAJIBHBIN UCCIIEIOBATENBLCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPoOYeccos8 u
npou3zeoo0cmae
[Ipoduns: Aemomamuzayus mexnonocuyecKux nPoyeccos u NPou3800Ccms (N0 OMpacisim)
Cemectp 5/6

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

DK3aMeHaAlMOHHBII oniaer Ne 11
o JucuuImHe «Teopust NpUHATHS pELICHUN»

1. HOCJ’IG}IOB&T@J’IBH&SI ONITUMHU3AIMA CKaISIPHBIX KPHUTCPUCB. OHTI/IMI/ISaHI/IH Ha OCHOBE
KOMIIPOMHUCCHBIX OTHOIIIECHUM.

2. OcoOEHHOCTH 33/1a41 YIPABICHUS PeaTbHBIMU IPOIIECCAMH.

CocTaBuTeib A.B. CaabikoB

MuHuCcTEepCTBO HAyKH M BhICIIero oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOIO02UUECKUX NPOYECCco8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPOYeccos u nPouU300Cma (o Ompaciam)
Cemectp 5/6

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

IK3aMeHALMOHHBIN Omiaer Ne 12
Mo AWCHUIUINHE «Teopus MPUHITHS PEIICHUN>»

1. OcHOBHBIE TaNbl MPUHSITUS PEIICHUS.
2. CpoiictBa ¢ynkimu amumnbToHa (H). CuHTe3 onTHManbHOrO peryssiropa.

CocTaBuTeb A.B. CagbikoB



MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HalMOHAJIBHBIN UCCIIEIOBATENBLCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPoOYeccos8 u
npou3zeoo0cmae
[Ipoduns: Aemomamuzayus mexnonocuyecKux nPoyeccos u NPou3800Ccms (N0 OMpacisim)
Cemectp 5/6

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

DK3aMeHAUMOHHBIN Omiter Ne 13
o JucuuImHe «Teopust NpUHATHS pELICHUN»
1. MHOroKpuTepHanbHbI€ 3a/1a41 TEOPUN IPUHATHUS PEILICHUH.

2. OnTUMHU3aIUs MHOTOCTaIMIHHBIX ITPOIIECCOR.

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
[Ipoduns: Aemomamuzayus mexHono2U4ecKux NPoOYeccos u nPouU300cma (o ompaciam)
Cemectp 5/6

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

9K3aMeHAIMOHHBIN O0nJieT Ne 14
o JucuuIIMHe «Teopusi MPUHATHS pEeICHU»
1. BeruucnurenbHas mpoleaypa MeToJa TMHAMHYECKOTO TPOTpaMMHUPOBAHUS.
2. MapKoBCKHE MOJIENIN IPUHSITUS PEIICHUH.

CocTaBuTeb A.B. CaabikoB



MuHHCTEPCTBO HAayKu U BhIcHIero oopasoBanus Poccuiickoit denepannn
HmxHeKkaMCKH XUMHUKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTHYECKUI 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 5/6

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

JK3aMeHallMOHHBbIH Omiet Ne 15
o AUCHMIUIMHE «Teopus MPUHITHUS PEIICHUN»
1. IlpunsaTHe pemeHuil B yCIOBUAX HEOIPEIETCHHOCTH.

2. YrpaBiieHUe TUHAMAYECKUMHU PEXUMaMU PEKTU(UKAITMOHHON YCTAHOBKH.

CocraBurtesb A.B. CaapikoB

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 mexHono2U4eCKUx NPoOYeccos u npouU3eo0cma (o ompaciam)
Cemectp 5/6

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

JK3aMeHALMOHHBbIH Oniter Ne 16
no JucuMIUiMHe «Teopus MpUHATHS PELeHn»
1. DxBuBaneHTHoe npeodpazoBanue O3Y.
2. Oco0eHHOCTH 3a]Jauyl YIIPABIECHHSI pealbHbIMU MPOLIECCAMH.

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 5/6

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

DK3aMeHAUMOHHBII onter Ne 17
o JucuuImHe «Teopust NpUHATHS pELICHUN»
1. OcHOBHBIE 3TaIbl IPUHATHS PELICHUS.

2. Tpwu 3amaum onTHUMaJIbHOTO yrpaBieHus. CBeleHHe WX K 3a7adye MUHUMH3AINHA KOOPINHATHI
mporuecca.

CocTaBuTeinb A.B. CagbikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIBHBIN UCCIIEI0OBATEILCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOI02UUECKUX NPOYECco8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHoio2U4eCKUx NPoyeccos u npousso0cma (o ompaciam)
Cemectp 5/6

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

9K3aMeHANMOHHBIN O0mJteT Ne 18
o JucuUIIMHE «Teopusi MPUHATHS pEeLICHUN»
1. Bagauu pUHSTHS PEIICHUH TI0O BEKTOPHOMY KPUTEPHIO.
2. ®opMynMpoOBKa MPUHITUIA MAKCHMYyMa B 3aj[aue CO CBOOOTHBIM MIPAaBbIM KOHIIOM.

CocTaBuTeab 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 5/6

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

JK3aMeHaAllMOHHDbII OuJiet Ne 19
no jguctHIUnHe «Teopust MPUHITHS PEIICHUN»
1. Pemienue 3aa4 MHOTOKPUTEPUATBHON ONITUMHU3ALINH.
2. CoiictBa ¢ynkimu amunbrona (H).

CocraBurtenb A.B. CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUN TEXHOJIOTHYECKUN YHUBEPCUTETY

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WCT
Hanpasnenue mnoarotoBku: [15.03.04 Asmomamuzayus mexHOI02UUECKUX NPOYECco8 U
npouzeoo0cme
[Ipoduns: Aemomamuzayus mexHoio2U4ecKux NPoOYeccos u nPouU300Cma (N0 ompaciam)
Cemectp 5/6

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

DK3aMeHaAlHOHHBIN onJiet Ne 20
o JucuUIIMHE «Teopusi MPUHATHS pEeLICHUN»
1. CuHTE3 ONTUMATBHOTO PETYIISATOPA.

2. BeruucaurenbHast npoucaypa Meroaa AMHAMHUYCCKOT'O IIPOTpaMMUPOBAHUA.

CocTaBuTeab A.B. CaabikoB



MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(heneparbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEIBLHOTO 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 5/6

KoMmuiekT 1a6opaTopHbIX padoT
10 AMCHUIUIMHE «Teopus NPUHATHS PELICHUI»

Ounas gopma
JlabopaTopnas padora Nel
Tema 1: «MHorokputrepuaibHas 3ajJada  yIOpaBJICHUS JAWUHAMUYECKUMHU  peXUMaMHU
PEeKTU(UKAIIMOHHON YCTaHOBKW. YpaBHEHHs Tiporiecca pekTudukanuu. Pacder cratuku
rporiecca.
3agaHue: OCBOUTh MaTEMaTHUECKYIO MOJIENb CTATUKU U JUHAMUKH Mpoliecca PEeKTHPHUKAIIH.
Hcxoanbie JaHHbIE /151 BHITIOJHEHUS JIa00PaTOPHOIl padoThI

Pacuer cratuku npouecca (mpoueaypa STAT B06) mpoomutes mpu X, = (X" + X™) / 2

JIMUTEenbHOCTh TAaKTOB yINpaBieHUs NpuHATa paBHOM At=0.25 4, ynpaBieHUE B Ka)XIOM TaKTe
MIOCTOSIHHO; JUTUTETILHOCTD MIEPEXOIHOTO Mpoliecca — =3 4. Bo3MylleHue nomaercs oJiuH pa3 — B
HavyalbHBI MOMEHT BpeMeHHU. Pemienue cucteMsl AuQQepeHnanbHbIX ypaBHEHUN HaXOIUTCS

apcneHasiM MetoioM Dittepa.  M(C,H,,) = 72kr / xmons , M(C H,, ) = 86kr / kmomb ;

H=8 kmonb; B1=640 n.e./kmoab; P2=1000 a.e./xkmoub; S=0.0009 n.e. / kxam; h=665 kkan/kr;

ew =76 KKai/kr; ;=539 kkan/kr. McxomHble JaHHBIE U BAPHAHTOB MpHBEACHBI B [3, ¢.37-38]
(pa3men 11.1 PII).

IMopsiiok BbINOJIHEHHSI JTA00OPATOPHOH PadoThI

1. O3HakOMUTBCS ¢ MaTeMaTHYECKON MOJelNbio mpolecca pektudukanuu. CoCTaBUTh ypaBHEHUS
OanaHca.

2.Pa3paboTath OJ0K-CXEMy aJlTOPUTMa YIIPABJICHUS MPOLIECCOM, 0OECIICUMBAIOIIETO BBITIOJHCHUE
HepaBeHCTB. OnucaHue allroOpyuTMa.

3. Pa3zpaborath nporpammy pacuera CTaTHKH.

JlaGopaTopuas padora Ne2
Tema 2: «MHOrokpuTepuaipHas 3ajadya yOpaBlIeHUS JAUHAMUYECKUMHU PEKUMaMHU
peKTH(PUKAIMOHHON ycTaHOBKH. Pacuer quHaMuku npouecca.
3aganmne: OCBOUTH METOJOJIOTUIO PELIEHUS OCHOBHOM 3ajaud YHpaBJE€HUS; NOCTPOUTH 3aKOH
yIpaBJIeHUs] TEPEXOJHBIMU PEKUMaMHU pabOThl PEeKTU(PHUKAIMOHHON KOJIOHHBI, BBI3BAHHBIMHU
BO3MYIICHUSAMU IO KaHAITy [TOJIa4U CBIPbSL.
Hcxoanblie 1aHHbIE 1JI51 BBIOJHEHHUS J1a00paTOPHOIi padoThI
BapuanTsl 3agannii aHamoruuHsl JadbopatopHoii padore Nel.
ITopsinok BbINOJIHEHUs 1a00PaTOPHOI padoThl aHaNOrUYeH JabopaTopHoil padote Nel.
1. Pa3zpaboTaTh aqropuT™ pacyera AMHAMHUKH MpoIecca.

2. BEITIOJIHUTD npoucaypy 3KkBUBaJICHTHOT'O npeo6pa30BaHI/I$1 3aga4u.



3. Pa3paboraTs mporpammy pacyera TUHAMUKH.

4. TIloctpouTh rpaduyeckre 3aBUCMOCTH yIPaBICHUS U ()YHKIIMOHAJIOB OT BPEMEHHU.
5. [IpoBecTu aHamu3 pe3yabTaToB.

6. [ToAroTOBUTH OTYET 10 JIAOOpaTOPHOU padoTe.

JlaGopaTopuas padora Ne3
Tema 3: «YnpaBineHHe  TEpPEeXOJHBIMH  PEKHMaMH  PEKTU(PHUKAIMOHHOH  KOJIOHHBI.
Maremarnueckast MOAEIb IIPOLECCa».
3aganue: OCBOUTH METOJOJIOTHIO DPELICHUS 3a/laud YIPABJICHUS IEPEXOAHBIMU DPEKUMaMU;
OCBOMUTH MAaTEMaTHUYECKYIO MO/JIENb IMHAMUKH IIpolecca peKTU(UKALIUHU.
Ilopsinok BbINOIHEHNS J1a00pPaTOPHOI PadoThI
1. M3yunTh TEOpETHUUECKUI MaTepuall.
2. PazpaboTaTh MaTeMaTHYECKYIO MOJIENb JHHAMHUKH TPOIIECCa PEKTH(PHKAIINH.
3. [IpoBecTn aHaTM3 MaTeMaTHYECKOW MOIEITH.
4. TlonroToBUTH OTYET MO JabopaTOpHOIT padoTe.

JlabopaTropnasi padora Ned

Tema 4: «Anroput™ yrpaBiieHUs IEPEXOAHBIM PEXUMOM IpoLiecca peKTU(PUKAITII.
3aganue: Pa3paboTaTh aJITOPUTM YIIPaBJICHUS IEPEXOAHBIM PEKUMOM Ipoliecca PeKTU(PUKALUH.
IHopsiaiok BHINOJIHEHHS J1A00PATOPHOI PadOTHI
1. U3yuuTh TEOpETHUECKUI MaTepual.
2. PazpaboTaTh alropuT™ ypaBieHHS MEPEXOIHBIM PEXKHMOM Ipolecca PeKTH(HUKAITUH.
3. PazpaboTarh mporpamMmy pacueTra Ha OCHOBE aTOPHUTMA.
4. TIpoBecty pacyeTbl C KOHKPETHBIMU UCXOTHBIMU JAHHBIMHL.
5. IIpoBecTr aHaNM3 MOJYYEHHBIX PE3YJIbTaTOB.
6. [ToaroToBUTH OTYET 1O JTAOOPATOPHOM padoTe.

JlabopaTopnasi padora Ne5
Tema 5. «OnTumu3amus peakropa UIACATBPHOTO BHITECHCHUS Ha OCHOBE MPHUHIIAIIA MaKCHMyMa.
Yactp 1».
3agaHne: Ha OCHOBE IMIPUHIIMIIA MaKCUMyMma pa3paboTaTh aJrOpUTM peIIeHUs 3aaadu
ONTHUMU3AINH PEAKTOPa UACATLHOTO BHITECCHCHHUS.
Hcxoanble JaHHbIE /151 BHITIOJTHEHHS JIA00PaTOPHOIi padoThI

No E1/Rq E2/Rqg T1 T Kiow K2
Bap.

1 2000 5000 600 900 3.5 0.5
2 2000 5000 700 1000 6 0.3
3 1000 6000 600 900 5 0.9
4 2000 5000 600 900 6 0.6
5 2000 6000 600 900 5 0.8
6 2200 5700 600 900 3.6 0.6
7 1000 5500 600 900 5 0.9
8 3000 8000 600 900 4 0.5
9 2100 5500 600 900 3.5 0.55
10 2300 5700 600 900 3.8 0.7
11 2000 7000 600 900 8 1

12 2000 7000 600 900 7 0.3
13 2000 5000 700 1000 6 0.55
14 2300 5500 600 900 3.8 0.5
15 2000 5000 600 900 3.5 0.6




16 1500 4500 600 900 4 0.65
17 2100 6500 600 900 6 0.7
18 1500 6000 600 900 6 0.65
19 1900 5000 600 900 6 0.6
20 2000 5000 600 900 4 0.6

Ilopsinok BbINOTHEHNS J1a00pPaTOPHOI padoThI

1. M3yunTh OpUHLIMII MaKCUMyMa.

2. HOJIy‘-II/ITI) 3aJaHuC U UCXOOHBIC JaHHBIC.

3. Pa3paboTaTh alropuT™M peIICHUs 3aJa4d ONTHUMH3AIUU PEAKTOpA HJICATHHOTO BBITCCHCHHS U
COCTaBUTb OJIOK-CXEMY.

JlaGopaTopHnasi padota Ne6
Tema 6: «Ontumuzanus peakTopa HICaIbHOTO BBHITECHEHHS Ha OCHOBE NPUHIIMIIA MAaKCUMYyMa.
Yactsp 2».
3agaHue: cOCTaBUTH OJIOK-CXEMY aJlTOpUTMa, pa3padoTaTh NPOrpaMMy, IPOBECTH PaCUETHI.
Hcxoanblie faHHbIE /151 BHINOJTHEHHUS JIA00PATOPHO padoThI
BapuanTe! 3ananunii anamorudHel tabopatopHoit padote NeS.
IHopsiiok BHINOJIHEHHS J1A00PATOPHOI PadOTHI
1. PazpaboTaTh nporpammy peuieHus 3agadu Ha OBM.
2. WccnepoBaTh BIMSHHE BEIUYMHBI pPAa0OyYero Iara IOMCKAa HAYalbHBIX YCIOBHM IS
MHTETPUPOBAHUS CONPSHKEHHBIX CUCTEM YPaBHEHMH Ha MOTPEIIHOCTh pacueTa.
3. Ilpoananu3upoBaTh BIUSHHE IIara WHTETpUpOBaHUs B MeTone Pynre-Kyrra Ha onTumanmbHbIE
(hazoBbIE TPACKTOPUHU KOHIIEHTPAIMI U TeMIIEpaTypHBIi MPO(UIIH MO JJIMHE PeaKTopa.
4. TToaAroTOoBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

3aouHas Gopma
JlaGopaTropHasi padora Nel
Tema 1. «MHorokputepuanbHas 3a7ada  yIOpaBiCHUS  JUHAMHYECKUMHU  PEXKUMaMHU
PEeKTU(UKAIIMOHHONW YCTAaHOBKU. YpaBHEHHS Tmpolecca pekTudukanuu. Pacyer craruku
mporiecca.
3agaHune: OCBOMTh MATEMATHUYECKYIO MOJICNIb CTATUKH M JUHAMHKH MTPoIiecca peKTH(PUKALINH.
Hcxoanble JaHHBbIE /151 BHITIOJHEHHS JIA00PaTOPHOIi padoThI

Pacuer cratuku nporecca (mpoueaypa STAT B06) mpooures mpu X, = (X + x(™) / 2

ZIJ'II/ITCJ'ILHOCTB TAKTOB YIIPABJICHUA IIPUHATA paBHOfI A1=0.25 9, YIIPABJIICHHUC B KAXKIOM TaKTC
IMOCTOSAHHO, AJIUTCJIIbHOCTD MEPEXOAHOTO IIponIecca — Te=3 4. BOSMYIJ_IGHI/IG mogacTCda OAWH pa3 — B
HayalabHBIM MOMEHT BpPCMCHHU. Pemienue cucremMsl ,Z[I/I(b(bepeHHHaJ'IBHBIX ypaBHeHI/Iﬁ HaxXoauTCsa

urcieHHbIM MetosioM Dittepa.  M(C,H,,) = 72xr / xmons , M(C H,, ) = 86k / kxMo1B ;

H=8 kmonb; B1=640 m.e./kmoab; P2=1000 a.e./xmoub; S=0.0009 x.e. / kkan; h=665 kkai/kr;

few =76 KKan/kr; =539 kkan/kr. McxonHple maHHbIE I BapHaHTOB mpuBeacHbl B [3, ¢.38]
(pazmen 11.1 PII).

ITopsinok BeIMOTHEHHS 1a00paTOPHOI padoTHI

1. O3HaKOMUTBCS ¢ MaTEMaTHYECKON MOJenbio mpoliecca pektudukanuu. CoCTaBUTh ypaBHEHUS
Oananca.

2.Pa3paboTath O6JI0K-CXEMY alrOpUTMa YIpPaBIEHUS MPOIIECCOM, 00ECIIEUHBAIOIIETO BHITIOTHEHHUE
HepaBeHCTB. ONUcaHue aNropuTMa.

3. Pa3paboraTs mporpammy pacyera CTaTHKH.

JlaGopaTopnas padora Ne2
Tema 2: «MHOroKpuTepualibHas 3ajadya yOpaBJIeHUS JAUHAMUYECKUMHU  PEKUMaMHU
peKTH(PUKAIMOHHON ycTaHOBKH. Pacuer quHaMuku npoieccay.



3aganue: OCBOMTb METOAOJIOIMIO PELICHUS OCHOBHOW 3aJauyd YIpaBJEHMs; IOCTPOUTH 3aKOH
yIIpaBJICHUS] TIEPEXOJHBIMU PEKUMAMHU pabOThl PEKTU(PHUKAIMOHHONW KOJIOHHBI, BBI3BAHHBIMHU
BO3MYILEHUSIMH 110 KaHAJIy [10Jauy ChIPBSI.

Hcxoanblie 1aHHBIE /151 BBINOJHEHHUS J1a00paTOPHOIi padoThI

BapuanTsl 3aaHuii aHaIoru4HbI 1abopaTopHOii padote Nel.

ITopsiiok BbINOJIHEHNUs 1a00paTOPHOI padoThl aHanornyeH JadopatopHoit padore Nel.

1. PazpaboTtaTp anropuT™ pacueTa TMHAMUKH IPOIIecca.

2. BBIMOHUTS Mpo1eaypy PKBUBAJICHTHOTO TPeoOpa30BaHus 3a/1a4H.

3. PazpaboraTs nporpammy pacdera THHAMHKH.

4. IloctpouTtsh rpaduveckre 3aBUCHMOCTH YIPaBICHHS U (YHKIIMOHAJIOB OT BPEMEHHU.
5. IIpoBecTr aHAJIN3 PE3YIBTATOB.

6. [ToAroTOBUTH OTYET 110 JIAOOpATOPHOU padoTe.

JlaGopaTopHnasi padota Ne3
Tema 3: «YmpaBiieHHE TEPEXOTHBIMU PEKUMAMH PEKTH(PHUKAITMOHHON KOJIOHHBDY.
3aganue: OCBOUTH METOAOJIOTHIO PELICHUS 3aa4 YIIPABJICHUS IEPEXOIHBIMHU PEKUMaMH.
Ilopsinok BbINOITHEHHS J1a00PaTOPHOI padOTHI
1. I3yunTh TEOPETUUECKUI MaTEPHAIL.
2. OCBOUTH MaTEMaTHYECKYIO MOJIENTb JMHAMUKH MTpOIiecca PeKTHHUKAITUH.
3. PazpaboTtaTh anropuT™ ynpaBieHHS MEPEXOIHBIM PEXKHMOM IpoIecca PeKTH(HUKAITUH.
4. PazpaboTaTh mporpaMmy pacdera Ha OCHOBE aJTOpUTMa.
5. [IpoBecTu aHaIM3 NOJYYEHHBIX PE3YIHTATOB.

JlabopaTopnasi padora Ned
Tema 4: «OnTuMHU3aus peakTopa UI€aIbHOTO BRITECHEHHUSI HA OCHOBE MPUHIIUIIA MAKCUMYMa.
3agaHue: Ha OCHOBE TPUHIHUIIA MaKCHUMyMa pa3paldoTaTh ajJrOpUTM peHIeHHs 3a7ayvu
ONTUMM3ALMH PEAKTOPa U1€aTbHOTO BHITECHEHHUS.
Hcxoanbie JaHHbIE /151 BHITIOJHEHHS JIa00PaTOPHOIi padoThI

No E1/Rq E2/Rqg T1 T Kiow K2
Bap.

1 2000 5000 600 900 3.5 0.5
2 2000 5000 700 1000 6 0.3
3 1000 6000 600 900 5 0.9
4 2000 5000 600 900 6 0.6
5 2000 6000 600 900 5 0.8
6 2200 5700 600 900 3.6 0.6
7 1000 5500 600 900 5 0.9
8 3000 8000 600 900 4 0.5
9 2100 5500 600 900 3.5 0.55
10 2300 5700 600 900 3.8 0.7
11 2000 7000 600 900 8 1

12 2000 7000 600 900 7 0.3
13 2000 5000 700 1000 6 0.55
14 2300 5500 600 900 3.8 0.5
15 2000 5000 600 900 3.5 0.6
16 1500 4500 600 900 4 0.65
17 2100 6500 600 900 6 0.7
18 1500 6000 600 900 6 0.65
19 1900 5000 600 900 6 0.6




\20 \2000 \5000 |600 900 \4 \0.65

Ilopsinok BbINOTHEHNS 1a00pPaTOPHOI padoThI

1. M3yunTh NpUHLMII MaKCUMyMa.

2. IlonyunTs 3aJaHUE U UCXO/IHbIE TaHHBIE.

3. PazpaboTtaTh anropuT™ pemieHus 3a/1a4i ONTUMH3AINH PEAKTOPa MICAIbHOTO BEITECHEHHS.

4. PazpaboTtats mporpaMmy peuieHus 3agadu Ha IBM.

5. IIpoananu3upoBaTh BIUSHUE L1ara MHTErpupoBaHus B meroae Pynre-Kyrra Ha onTtuManbHbie
(a3oBBIC TPACKTOPHH KOHIIEHTPALIMI U TEMIIEPaTypHBINA MPOQUIIH 10 JUTMHE PEaKTOpa.

6. IToaroToBUTH OTYET M0 JIAOOPATOPHO padoTe.



MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit ®denepanuu
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEeIbHOTO YUPEKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAIMOHAJIbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOSUL

Kagpeopa NCT
Hamnpasnenue mnoarotoBku: 15.03.04 Asmomamuzayusi mexHoI02UHECKUX NPOYecco8 U
npou3zeo0cme
[Ipoduns: Aemomamuzayus mexnonocuuecKux nPoyeccos u NPou3e0o0Cmas (N0 OMpacisim)
Cemectp 5/6

KoMmmuiekT 3a5aHui 1J1s1 KOHTPOJIbHOU PadoThI
0 AUCHUTUTHHE « Teopus MPUHATHS PEIICHUI»
3aganue |.

Tema «IIpuMeHeHHEe CUMIUIEKCHOTO METO/Ia B 33/1a4aX JIMHEHHOTO MPOTrpaMMHUPOBAHUS»
TpeOyeTcst HaliTH MaKCUMaTbHOE 3HAUCHHUE KPUTEPHS, IPEACTABICHHOTO B JIMHEHHOU popme, mpu
JIMHEWHBIX OTPAHUYEHHUSIX TUIIA «HEPABEHCTBOY.

Bapuanrsl 3agannii



Bapuanmw 1

_Bapuanme 2

R =x; =2x; + x; = max
X) + 4%y 4 X3 =35,
{x, =2Xy =Xy =~-1l,
x 20 =123 A%< (110)

R = 2x, Xy +3x5 + Xg > max
X) #2X; +5%; =Xy =4,
{x-, =X3 =Xy +2x4 =1,
%, 20,i=1234 A= (0,01,1)

Bapuarme 3

Bapuanme 4

R = 6X; +X; #4X; - 5x, — max
3K+ Xy =Xy +Xy =4
5%y + X3 +Xy =Xy =4,

x, 20,i=1234 29 =(1001)

Ri= x.#’Zx, f3x, - x‘ -9 max
X =3x =% - 2xy =4
X'-x, +x]=-‘.

x; 20i=1234: 19=(0110)

_Bapuanme: 5 Bapuarme 6
R =%, = 3x; - 5x; — X, —» max Ro= X+ X + %3 4%, > max
Xy A, 44Xy X, =5 Xi+3Xg + X3+ 2xy =5,
X+ Ty, +8x35 +2x, =8, 2%y + Xy =%y =1

X, 20,i=1234; X, 20i=1234;
= (1,L0,0) W = (0,,0.)
Bapuanm 7 Bapuaums: 8
R =x; - 3x; =8x; - 2x, —» max R =2x, +x; +3x; + X, - max
Xy +3%) +ax X =4, X +3%y = Xy +2x, = 3;
{x, +5x; +8xy +2x, =6. {Zx. +2x; =2%; = 2.
X, 20,i=1234; X 20i=1234
A% = (1,1,00) A = (1,0,0,1)
Bapuanme: 9 10
R =2x; =X, +4x; - 3x, -» max R =2x; +2x; +2%; ~ Xy —» max.
4X, + X3 —2%; 43K =2, X =3x;-X5-2%y =4,
{2_:, KXy =Xy =Xy = 0. {x,—Zx,n:, =-2,
X, 20i=1234 X, 20,i=1234;

29 = (0,,0.)

0 = (0,1.0.0)




A —— e — O —

Bapuanmw 11 Bapuanmw 12

| —

‘ R \,o?x_.’n—»m;;x ; R =8x; +x, + 3%y +2X, > max
! [X) +4x5 + Xy =5, [X) +2X; +3X; — X, =4;
1 I\ -2X43 = X3 ==, ‘{x' Xy =Xy 42X, =1

X, 20,i=123; 2" =(11.0) x; 20i=1234 2 =(00.11)

RN | g g
Bapuanme 13 Bapuanmu 14

\' R =6X, «2x, +5x; - 5x; — max 7Rj\, 2X5 +3X5 = 5X4 —» max
3N, + Xy ~ Xy + X =4 [x) —3%y —xy —2x5 =4
SXq+ Xy + X5 =X =4 | .|x,-,\'->x,:—l
|
x; 20,i=1234 2% =(1001) 5 X, 20,i=1234; A" =(0.110) ‘
= ; a{i‘(qwu;mi& /5 — b Bapuaume 16 :
| R=2x,-2x; -5%;—-X, > max | R =5, + X5 + Xy + 7x, —» max N
i [%) 44X, +4x + Xy [X)+3x3 + Xy +2x, =5
-Xx,'-"\“g\"?"'_s 'l?\ Xy =Xy =1
x 201=1234; x, 20,1=1234:
2% _ (1.1.0.0) 2% < (0,1,01)
Bapuanmes | i A 1 _‘ ) ﬂli;&?:@mw ! ,h—; i_i_,
R =5x; +3x; = 8xy ~2xy > max | R =X, +X; =Xy + X4 —> max
[x; +3x; +4x; 4+ X = 4; [X)43%; 4%y ¢ 2%, = 3;
.'\,vﬁs;_.-ﬂ\(,»:xx-t-. .l'lx‘—.‘,\, Xy =2

% 20,i=1234,

29 =(1,0,0.1)

x; 20,i=1234,

A = (1,,0,0)

Bapuanme: 19 i L E Bapuavm 20 e
R =5x; —x, = 4x; — X; — max R =Xy 42x; +4x; ~ X, ~» max ‘
[AX 4 X =28y +3x, =2 [ %) =3x5 = X3 —=2xy =& |
2%, 4%~ X3 - X =0 1x,=2x, +x; =2
X, 20,i=1234; x; 201=1234,
20— (0,1.0.1) 2 = (0.1,1,0)

3amanue 1.

Tema «OnTuMu3anus peakTopa UACaATIbHOTO CMEIICHUS HETMHEHHOTO TTPOTrPaAaMMHUPOBAHUS».
Heob6xomumo HaliT onTUMaibHbIE YCIOBHS, MUHUMHU3UPYIOUINE CE0ECTOUMOCTh OTYy4aeMOro
MpoyKTa P U3 HCXOIHOTO ChIPbs A, C YIETOM 3aTpaT Ha ChIPhE U aMOPTHU3ALIMIO PEAKTOPA.
HMcxogHble JaHHBIE

x0=1, s, =100, 8, =200, hl;, =0.1, hY;, =0.001,
Ky, =853.13, k,, = 735169 .71, £=0.01.

B BapuanTax 1-4 ucnonb30BaTh TpaIM€HTHBIM METO, B BapHaHTax 5-8 — METO HaUCKOpeHIero
CIyCKa, B BapHaHTax 9-12 — meron ciyyaiiHbIX HampaBieHu#, B BapuanTax 13-16 — metoq
CllyJalHbIX HampaBJieHU ¢ 0OpaTHBIM IIaroM, B BapuanTax 17-20 — MeTo]] CKaHUPOBaHUS C
MIEPEMEHHBIM IIIarOM.

BapuaHnTsl 3aJaHuii IpUBEICHBI B CIeIyIOLIeH TabuIe:



Ne | EfR, | ER |z Z; Toin | Tmin | Tam | T
1 2500 | 5000 | .3 NS 390 0.2 425 0.8
2 3000 | 6000 | .5 ST 350 0.1 400 0.9
3 2750 | 5200 | 7 45 360 | 0.15 | 410 | 083
4 2100 | 4900 | .3 T 300 | 005 | 400 0.7
5 2250 | 4150 | .5 7 325 | 0135 | 430 0.9
6 2450 | 5200 | .3 T 350 0.3 440 | 095
7 2800 | 3400 | .7 3 325 | 025 | 450 | 0.75
g 3000 | 6000 | 7 45 400 0.1 47 0.9
0 2500 | 5100 | .3 45 380 | 015 | 430 0.7
10 1900 | 5000 | .5 7 350 0.1 300 0.8
11 1200 | 4800 | .5 7 325 0.2 37 0.7
12 | 2000 | 5000 | .3 45 350 0.1 45 09
13 2500 | 5000 | 7 45 300 0.2 425 0.8
14 | 2200 | 5200 | .3 45 380 0.1 42 0.9
15 2500 | 3000 | .3 A1 380 0.2 425 0.8
16 3100 | 3800 | .3 A5 300 0.2 420 0.9
17 2750 | 3300 | .7 A5 360 | 015 | 410 | 083
18 | 2100 | 4900 | .3 ST 300 | 005 | 400 0.7
19 | 2250 | 4100 | .5 T 325 | 0135 | 430 0.9
20 | 2400 | 5200 | .3 T 350 0.3 440 | 095

3amanue 111,

Tema «IIpuHIIMITI MAKCUMYMa».

Bapuanrsl 3agannii

“Baphawm 1 . ~ Bapuanm 2 r
Hana cuHcrema X, = x , X3 =Xy = U | Hawma cucrema X, =6u’, X, = er,_- u

|
—

Bapuawm J
4 —_— — —
JlaMa cueresmn Xy =2u°, X, =X L,
| X 10)= X150 X3l0)= x5
HeobxoauMo HaHTH VIIPABACHHS U,
MHHHMHEIHPYIOMCE DY HKUHOHRL)
J :\‘“)c_v‘\.“}
Bapuanm 3
Jlana cHoTema X, =u°, X, =2X, +U

X (0)= X5, X2(0)= x5
HeabxoauMo HANTH VIIPRBICHHE U
MUHIMIEHPYIOTHEE HYHKITHOHAT

 =x,(T)+ x.(T)

X 0)= x4, X e X %
HeoGXonuMo HaiTH YipasieHie u.
MHEHEMHIHPYIOIEE (DY HKIHOHA

J=2%,(T)

Jaua coctema X

Jlann cucrema X, = 1 X

X {0)= X0, X2{0)=x5
HeobOxonuMo HafTit yIpasacHne u,
MHHEMHINPYIOULICE ‘p) HKIIHORA

f=3x,(1)4 :.\:.“’

Im‘.".'u.'».'.'.'.' 4

X;H);l-“ X6

Heobxoaumo nafiti ynpasacine u

x2(0) = x5

MHHIMASHP YOS Gy HEUNOHAN
J=4x (T H Tx.(T)
Bapuann 6
®
X (0)= %15 x5(0)=x4,
Heobxoaumo HaitTH ynpasaenne u,
MHHUMIBHPYIOmE: Gy HKIHOHRA

= 2x(T)+ 4x,(T)

Xy U

=8u°, X- =%, —4u




Br}[;uéum 8-

Jlana cuorema
*‘ 2402 - *z =2xl 4‘3“;
x(0)= x5, %,(0)= x5

Mana cucrema
il ':Il', *; ':2x| -8u;
$(0)= %10, %,(0)= x5

Heobxondo HaliTi yrpasicHie u, Heobxoammo nafiTi ynpasnense u,
HIMU3) : ona MUHEMUSHPYIOUTee Gy HKUHOHAN
1=5x,(1)-2x,(1). J=—x(T)-2x,(T).
Bapuarm 9 Bapuawm 10
Jlana cucrema Jana cucrema
X =8u”, X, =2 +3u; %y =307, %y =x; -3u;
x1(0)= x5, %2(0)=xx %1{0)= %10, X;(0)=x3
HeoGx0aumo HafTh YIIPas/IeHHe u, Heobxoanmo HalTie yIipanaeHue o,
MHHHMHIMpYIOLTEe hYRKIHOHAN MUEHMIGHDYIOIEe Y HKIHOHAN
3 =3x,(1)-5x,(1). 1 =3x,(T)+9x,(T).
Bapuanm 11 Bapuanm 12

Hawa crcrema X, =u’, X; =x, +7u;
x,(0)=x0. x3(0)=x2

Tana cnerema X, =20, X, =12¢ +u;
n(o) Xi0e x5(0) = x4

HeobOxonumo saita YApaRneHHe u, HeoGxon#Mo HafTH ynpaniesie u,
MHRHMIHPYIOLLCE HiLl MHHHMISHPYIO(lLee |
1=2x,(1)1 2x,(1). 32123, (1) (1)
Bapuanm |3 Bapuasm 14
-BA»I cncrema nun cHeTeMa

i‘ ‘3“ T *2 '=3X| -3"
"1(0)""10’ *:(°)=‘"Jo

=4u’, Xy =3x;+3u;
xl(o) =X+ Xz(oj““ao

HeaBX01HuMO HARTH YIpaBIeHHE u, HeoGXoummo Haftrit ynpuueuut u,
MUHHMITHpYIOtee QYHKIMORAA MIHHMHIHDYIO(TIee
3 =2x,(T)+ x,(T). 3=x,(T)+x,(T).
quwmu 15 Bapuanm 16

Tlana cicrema X, =6u’, X, =4x, +u;

x,(O)- X0, *1(0)" X0

Hasa cuerema x; =2u’, X, = 2x; +u;
"j(@)‘ X100 X2(0)= x5

HeoBX0AMO HalTH yupuneuuc u, HeoGxoamo Halith ynpasienme u,
MHHHMMIRpYIOTCE MEHMMHIHPYIOUWEE By HKIHONAT
3=2x,(T)+3x,(7). =T 2,(7).
Bapuanm 17 Bapuanm 1§

xl -—8“ $ x’ -4:, +Su H

x,(0)=xyq. x,(0) = x5
Heoﬁxomo nmu yupamn u,

’ 3= 7x,(T)-7x,(T).

Xy =3u?, Xy =4X, +5u ;-
*t(o)“"m"‘z(o)‘*zo !

Bapuanm 19

namclu:mu
=u?, X, =x, 43u;
"‘)(0)' Xjs %2(0)= x5
Heoﬁxomouaﬁnymemm

- ’3’%(7)" 5":(1')

e 8

x.(o)- "n- *z(o)"xw
N—— "
dyiimonan
=3x,(‘l‘)+6x,('f)
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