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Paboyas nporpamMmma AVCUMNMVHBI B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrpy>KeHa 13
VHOPMALIMOHHO CUCTEMbI YNPaBIIEHNS YHUBEPCUTETOM U COOTBETCTBYET
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MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060

Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 30.05.2022

PABOYAS TIPOTPAMMA
o pucuummmae «MOJAEJIUPOBAHUE U OIITUMAJIBHOE YIIPABJIEHUE TIPOLIECCAMUA
HE®TEI'ABOIIEPEPABOTKHN»

Hanpasnenue noarotroBku: 15.03.02 TexHosorn4yeckue MalImHbl 1 000PYyI0BaHNE

[Tpoduis: Mamunsl 1 annapaTsl HedrerasonepepaboTKu

Kpamudukarms BeimyckHuka: bakamasp

®opma o0yuyeHus: 3aoy4Hast

HNHucturyrt: WHXWHUPUHTOBBINA LIEHTP B 00J1aCTH XUMHUH U TEXHOJIOTHH
SHEProHACHINIEHHBIX MaTepuaioB" Cnernxumus"

daxynpTeT: WHXWHUPHUHTOBBINA LIEHTP B 00JaCTH XUMHUH U TEXHOJIOTHU
HHEProHACHIIIEHHBIX MaTepuanoB" Crnenxumus’"

Kadenpa-pazpaborunk: Ka3zaHckuil MeXBY30BCKUI NHXEHEPHBIN 1eHTp "HoBble

TexHoJorun" (heepaIbHOro rocy1apCTBEHHOI0 0I0PKETHOTO
00pa30BaTENILHOTO YUPEXKIECHUS BBICIIEI0 00pa30BaHMs
"Ka3zaHckuil HallMOHANBHBIN HCCIIe10BaTENbCKUI
TE€XHOJIOTHYECKUM YHUBEPCUTET"

Kypc; cemectp 3;8,9
Bun Harpysku Yacrnl 3a4éTHbBIE €UHHUIIEI

Jlexus 4 0,11
JlabopaTopHas pabota 4 0,11
KoHTpons camocTosiTenbHOI paboThI 20 0,56
CamocrosTenbHas pabora 143 3,97

®dopwma arrectanuu: KorrponsHas padora (9 cem), 9 0,25
Dk3ameH (9 cem)

Bcero 180 5)

Kazans, 2022



Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpasoBarenbHOro crangapra (mpuka3 Ne 728 ot 09.08.2021) mo mampasieHuto moaroroBku 15.03.02
TexHosornyeckue MamiuHBL W oOopynoBaHue st  mpoduns  «MamuHel ¥ anmaparsl
HedrerazomnepepaboTKM» Ha OCHOBAHUHU y4eOHBIX IJIaHOB Habopa oOydaromuxcs 2022 rofa.

Pa3pabotunk nporpaMmsl:

ITpodeccop P.A. XanmuToB

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa u onoOpeHa Ha 3acegaHud Ka3zaHCKOTo MEXBY30BCKOTO
uHKeHepHoro neHtpa "HoBbeie TexHomoruu" (denepajbHOr0 rocyJapCTBEHHOTO OFOIKETHOTO
00pa3oBaTeNbHOIO  yUpexAeHUs  Bhiciiero oOpasoBanusi "Ka3zanckuii — HalMOHAJIbHBIN
HCCJIEI0BATEIbCKUI TEXHOJOTUYECKH YHUBEpcUTeT", mpoTokoi oT 23.05.2022 r. Ne 5.
Hupexrop  Cocnacoeano A.D. MaxoTKuH

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

[lensiMu OCBOEHHS] AMCUUIUIMHBI «MoOAENIMpPOBaHUE W ONTHUMAJIBHOE YIpPAaBJIEHUE MPOIECCAMU
HedTerazonepepaboTKM» ABISAIOTCA:
a) popMuUpOBaHWE 3HAHUI 00 OCHOBHBIX IIPHUHIIUIIAX WHKEHEPHBIX PAaCUeTOB, METOIaX U CIIOco0ax
OLICHKHU U pacyeTa CBOMCTB CMECEH yIiIeBOJOPOIOB;
0) hopMupoBaHKe 3HAHUN U HABBIKOB 110 MPOBEACHHUIO TEXHOJIOTUYECKUX PACUETOB 000PYIOBAHUS [T
BBITOJIHEHUS TEXHOJIOTUYECKUX 3a/1a4 B COOTBETCTBUH C BEIOPAHHOM TEXHOJIOTHUECKOM CXEMOM Ipoliecca
nepepaboTKU YIIeBOJOPOIHOTO ChIPhS;
B) O3HAKOMJICHHE CTYJICHTOB BO3MOXKHOCTHU MPUKJIIATHOTO IPOTPaMMHOTO o0ecrieueHus B 006JacTu
MOJIETTUPOBAHUS IIPOIECCOB HedTerazonepepadoTKy;

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnmna «MonenupoBanue 51 OINITUMAJIBHOE YIIpaBJIECHUE MpOLIECCaMH
HedTerasonepepadoTKI» OTHOCUTCS K (OPMUPYEMO yuacTHUKaMU 00pa30BaTebHBIX OTHOLICHUH YacTH
OOII u dopmupyer y oOyuaronmuxcs mo npoduito «MammHbel U anmapaTsl HedTerazonepepadoTKIm
Ha0op 3HaHWH, YMEHUN, HABBIKOB U KOMIICTCHITHI.

Jns  ycnmemrHOro OCBOEHHSI JUCHMIUIMHBL «MojaenupoBaHue M ONTHUMAIBHOE YIIpaBJICHUE
npoueccamMu  HedrerazonepepabOTKM» 0Oydaromuiicss 1O HampaBieHHIO moAaroToBku 15.03.02
«TexHOoJoru4YecKie MAaIlMHBl W O0OpYIOBaHUE» JIOJDKEH OCBOUTH MAaTepHall IPEAIICCTBYIOIINX
JTUCIUILINH:

1. Briciiast MaTeMaTtuka
2. NUupopManimoHHbBIE TEXHOJIOTHH

Hucuunnmna «MoaenupoBanue 5 ONITUMAJIIBHOE YIIPABJICHUE MpOLIECCAMU
HedTerazonepepabOTKIy SBISETCS TMPEIIISCTBYIONICH M HeoOXxoauma Ajsi YCIEHNIHOTO OCBOCHHUS
MOCJIEYIOIIUX JUCIUIUINH:

1. MoaenupoBaHue MPOLECCOB U 00bEKTOB B XUMHUUECKUX TEXHOJIOTHUAX
2. OCHOBBI UCCIICZIOBATEILCKOM JACSITETLHOCTH
3. OneHka prucka aBapuii Ha 00bekTax HererazonepepaboOTKH

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

ITK-3 CnocofeH k obecneyeHUI0 BBINOJHEHNs pa6oT Mo pa3padoTke U NJIAHHPOBAHUIO BHEAPEHNs HOBOI TeXHMKHU U
nepeioBoii TeXHOI0TUM B HepTerazonepepadoTke

[IK-3.1. 3HaeT Ha3HAYEHHUE, YCTPOHCTBO, IPUHIUN PAaOOTHl U PaBMIIa TEXHHYECKON IKCILTyaTallHd HOBOTO COBPEMEHHOTO
TEXHOJIOTHYECKOT0 000pyAOBaHUS HEPTEra3onepepadoTKu

[1K-3.2. YMmeet pa3pabaTbiBaTh METOANYECKIE M HOPMATHBHBIC MAaTEPHAIIbl, TEXHUYECKYIO JIOKYMEHTALUIO 110 BHEPEHHIO
HOBOW TEXHUKH U TIEPEIOBBIX TEXHOJIOTHH B HE(TerazonepepadoTke

[1K-3.3. Brnageet HaBbIKaMu pa3pabOTKU U peaTu3aliy INIAHOB BHEAPEHNUS HOBOI TEXHUKU M TEXHOJIOTUH, TPOBEACHUS
OPTraHU3aAIIMOHHO-TEXHHYECKIX MEPOIIPUATHII U OITBITHO-KOHCTPYKTOPCKUX paboT B HedTerazonepepadoTke

ITK-4 Cnoco0eH ocymecTBJISTH NOATOTOBKY 3JIeMEHTOB TEXHHYECKOH JOKYMEHTallMH, IPOEKTOB MJIAHOB H MPOrpamMm
NpoBeAeHUs OTAeJbLHBIX 3TanoB padoT B HedTerazonepepadorke

[1K-4.1. 3HaeT HOPMATHBHO-TEXHUUYECKYIO 0a3y ¥ METOJIbI pa3padOTKH TEXHUYECKON JIOKYMEHTALUH

[1K-4.2. YMmeeT npuMeHsATh HOPMaTHBHO-TEXHUYECKYIO 0a3y B 00sacTi HedrerazonepepaboTku 1 0popMIIsITh DIIEMEHTEHI
TEXHUYECKOH JOKYMEHTAallMN HAa OCHOBE BHEJPEHHS PE3yIbTaTOB OIBITHO-KOHCTPYKTOPCKHUX pa3paboToK

[1K-4.3. Bnageer HaBbIKaMH IPOBEAEHHS padOT MO (OPMUPOBAHHIO HJIEMEHTOB TEXHMYECKOH JOKYMEHTAllMH HAa OCHOBE

BHEJPEHUS PE3yJIbTATOB OMBITHO-KOHCTPYKTOPCKUX pa3paboTok

B pe3yabTare 0cBOCHUSI AMCHMIIMHBI 00y4aIOIMICH 10JI5KeH

3HaTh:

OCHOBBI pa3pabOTKU CTaHAAPTOB U HOPMATUBHOM JJOKYMEHTAIUU;



TOPSIIOK Pa3pabOTKH, YTBEPIKICHUS U BHEIPEHUS CTaHAAPTOB, TEXHHUYECKUX YCIOBUH U IPYyroi
HOPMAaTUBHO-TEXHUYECKON JTOKYMEHTAIINH

MpaBHJIa BHIMOJTHEHHsI paboT MO pa3padOTKe U IIIAHUPOBAHUIO BHEAPEHUSI HOBOM TEXHUKH U TIEPEOBOM
TEXHOJIOTHH B He(TerazonepepadoTk

Ymers:

o0ecrieynBaTh BBIMOJIHEHHE padoT Mo pa3paboTKe U IUIAHUPOBAHHUIO BHEIPEHUSI HOBOM TEXHUKHU U
NepeI0BOM TEXHOJIOTHH B HedTerazonepepaboTKe ¢ UCTIONb30BAHUEM METOJMYECKUX U HOPMATUBHBIX
MaTepHaJiOB U TEXHUYECKOW JOKYMEHTAIUH

pa3pabaThIBaTh HOBBIC U TIEPECMATPHUBATH JCHCTBYIOIINE CTAHIAPTHI U HOPMAaTUBHBIC JIOKYMEHTHI Ha
OCHOBE BHEPEHHSI PE3yIbTaTOB OMBITHO-KOHCTPYKTOPCKUX Pa3padOTOK

Baanern:

HaBBIKAMU pa3pabOTKH U peaM3alliy TIAHOB BHEJIPCHHUS HOBOM TEXHUKH U TEXHOJIOTHH,
CHOCOOHOCTBIO TIPOBENICHHS OPTraHU3aIMOHHO-TEXHUYECKUX MEPOIIPHUITHI U OTIBITHO-KOHCTPYKTOPCKHIX
pabot B HedTerazonepepaboTke

HaBBIKAMU pa3pabOTKH CTaHIAPTOB U HOPMATUBHOW JOKYMEHTAIIMH HA OCHOBE BHEJIPEHUS PE3yIIbTaTOB

OTIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
O61mas TpyA0EMKOCTh AUCHUIUIMHBI COCTABISET 5 3a4eTHhIX equnuil, 180 yacos.

Buer yueOHoM paboTH (B 9acax) O11eHOYHEIE
cpencTBa I
Ne P Cewme- I TaGopa- TPOBEICHHA
i azJeN JUCIUTILTUHBI etp Jexus PaKTHYCCKHE abopa KCP CPC TeKyIeH u
3aHATHSI TOPHbBIE POMEKY-
TOYHOM
aTTeCTaIluu
1 2 3 4 5 6 7 8 9
Cr0oXHbBIE CUCTEMBI, KonTtponsHas
CUCTEMHBIN aHAJIN3 U pabota
CHHTE3
1. | TEeXHOJOTHYECKHUX 8 2 7
00BEKTOBBIX
XUMHYECKHIX
MIPOIIECCOB
Hroro no cemectpy 8 2 7
MatemaTHueckue JlaGopaTtopHas
MOJEIN pabota
1. | TEeXHOJOTHUECKHUX 9 1 3 16 104
MPOLIECCOB
HedTerazonepepadoTKu
dopmynupoBKa 3a1a4 JlaboparopHnas
onTuMu3anuni. Buabl pabora;
2. | xpuTepuen 9 1 1 4 32 Ok3aMeH
ONTUMM3AIHH. MeToabI
ONTUMU3AIHU
KonTponbnas
HToro no cemectpy 9 2 4 20 136 pabora,
JK3aMeH

5. ConeprxxaHue JeKIIUOHHBIX 3aHATHI 110 TeMaM




e MunukaTopsr
I /;I Pazgen nucrurmnHb Yacer Tema IeKIMOHHOTO 3aHITHUS JTOCTHKEHHUS
KOMIICTCHIIUN
1 2 3 4 5
1. | CnoxHBIE CUCTEMBI, CHCTEMHBIN aHAIU3 U 1 IToHsiTHE O CI0KHBIX CHCTEMAX, [IK-3.1
CHHTE3 TEXHOJIOTHYCCKHX 00bEKTOBBIX CHCTEMHOM aHaJIN3€ U CHHTE3¢ I1K-3.2
XUMHYECKHX IPOIIECCOB TEXHOJIOTHYECKUX 00OBEKTOB I1K-3.3
[1K-4.1
I1K-4.2
I1K-4.3
2. 1 Bbnounslil MeTo mOCTpOEHUS IK-3.1
Mozeneit. OCHOBHBIE OJIOKH I1K-3.2
MIPOLIECCOB B PA3ITUUHBIX IK-3.3
anmaparax MnpoieccoB IK-4.1
HedTerazonepepaboTKu [1K-4.2
I1K-4.3
3. | MaremaTnuecKkue MOLEIH TEXHOIOTHUECKUX 0,5 MaremaTH4ecKue MOJIEITH I1IK-3.1
IpoIieccoB HedTeraszonepepadboTKu KaTaINTHYECKUX TPOIIECCOB B IK-3.2
peaKTopax pa3NuYHBIX THIIOB IK-3.3
[K-4.1
[1K-4.2
I1K-4.3
4, 0,5 MareMaTrudecKue MOJEIU I1K-3.1
PEaKTOPOB EMKOCTHOTO THIIA C I1K-3.2
nepeMeIuBaHueM IK-3.3
I1K-4.1
I1K-4.2
I1K-4.3
5. | ®opMmynupoBKa 3a1a4 ONTUMU3AIUH. Buabl 0,5 Bri6op kananos ynpasnenus s | [1K-3.1
KPUTEPHUEB ONTUMU3AINN. MeToIb MOCTPOCHHS CHCTEMBI I1K-3.2
ONTHUMHU3AIUU ONTUMAIIFHOTO yIIPaBICHUS Ha I1K-3.3
OCHOBE peIIeHHs 3a7a4 I[1K-4.1
ONTUMH3ALINH. [1K-4.2
I1K-4.3
6. 0,5 Paspabotka anropurmoB IK-3.1
ONTHUMAJIBHOTO yIIPABICHUS IK-3.2
IK-3.3
I1K-4.1
I1K-4.2
I1K-4.3
BCET'O 4
6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
HpOBeI[eHI/Ie HpaKTI/I‘ICCKI/IX/CeMI/IHapCKI/IX 3aHATUU HE npeaAyCcCMOTpPCHO y‘lCGHBIM IIJIaHOM
7. Conep:xaHue 1a00paATOPHBIX 3aHATHIA
Nunnkarto
pBI
N Pasnen nucIuInIMHEL Yacel Tema 3ansaTus AOCTIDRCH
n/n us
KOMITETEHI]
5051
1 2 3 4 6
1. | MaremaTHuecKkre MOJIEIN TEXHOJIOTHIECKUX 1 MopenupoBaHre KHHETUKHA TOMOTCHHBIX IK-3.1
nporeccoB HedrerazonepepadboTKu XMMUYECKHUX PEaKIUi IK-3.2
TIK-3.3
T1IK-4.1
1IK-4.2
11K-4.3
2. 1 HccnenoBanue TuApOIHHAMHUKH TIK-3.1
Hacago04YHOro abcopoepa I1K-3.2
T1K-3.3
TIK-4.1
TIK-4.2

I1K-4.3




Munpukaro
pHI
Ne JIOCTHKEH
Pa3nen nucHuImuInHbI Yacer Tema 3anarus
n/m us
KOMIIETEHIT
uu
1 2 3 4 6
3. 1 MopenupoBaHre TPOIIecca CMEIICHHS T1IK-3.1
TEXHOJIOTUYECKUX MOTOKOB IK-3.2
He(TeXUMHYECKOTO POU3BOJICTBA MK-3.3
IK-4.1
I1K-4.2
11K-4.3
4. | ®opmynupoBKa 3a1a4 ONTUMH3ALMH. Bub 1 Onrumu3anyst peakTopa HaealbHOro [K-3.1
KpUTEPUEB ONTUMM3ALH. MeToIbl BBITECHEHHS HA OCHOBE IPUHIMIA [K-3.2
OINTUMH3AIINH MaKCUMyMa T1IK-3.3
[K-4.1
[K-4.2
I1K-4.3
BCET'O 4
8. CamocTrosiTesibHast paboTa
MupuxaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIBHYIO
i pabory Yacel ®opma CPC JOCTHIKEHHUS
KOMIICTCHIHU
1 2 3 5 6

1. | CucremHslil ananu3. Beinenenue 7 MOJITOTOBKA K KOHTPOJIBHO# paboTte IK-3.1
OTHOCHUTEJIbHO aBTOHOMHBIX YacTei IK-3.2
CHUCTEMBI. Y CTAHOBJIEHUE CBSI3€H C IPYTUMH IK-3.3
yacTsMHU. [|eKOMITO3HIINS CUCTEMBI Ha I[1K-4.1
COCTaBHBIC YacTH. BrigeneHne 010K0B [K-4.2
cuctemsbl. Katanuruueckue peakTopsl Ais IK-4.3
CHCTEM «T'a3 - TBEPJOE», «ra3 — KUIKOCThY,

«ra3 — }HUIKOCTb - TBEPI0E» MOJIEIH
U/ICILHOTO BhITECHEHHMs, MU dy3roHHAs
MOJIeNb, MOZIETIb UICaTHbHOTO
repeMelInBaHusl, pa3inuyHbIe MOJICIH ISt
pas3sbIx (a3 B MHOr0(a3HbIX peakropax

2. | MaremaTH4YeCKHe MOJICITH KATATUTUICCKUX 27 MOJITOTOBKA K TabopaTopHOi paboTte IK-3.1
MIPOIIECCOB B PEAKTOPAX PA3IUIHBIX THIIOB IK-3.2
PeakTopsl ¢ HEMOABM)XHBIM CIIOEM T1K-3.3
KaTanu3aTopa, padoTaromue B [K-4.1
annabaTHIeCKOM PEXUME C aKCHATTLHBIM H [1K-4.2
paauaNbHBIM TIOTOKOM pEarcHTOB. IK-4.3
Karanutuueckue peakTophl UL CHCTEM
«ra3 — TBepA0e», pealIn30BaHHbIC B
KOXXYXOTPYyOUaTHIX TEINTIOOOMEHHHUKAX /IS
9K30TEPMHUUYECKUX U SHIOTEPMHUUECKUX
peaxiuii. ATTOPUTMBI PEIIeHUs] YpaBHEHHUH
MOJETICH.

3. | MaremaTtryeckast MOIEITb TIpoIIecca 27 MOJIrOTOBKA K JIA00PaTOpHOI padboTe I1K-3.1
abcopO1uu B KOJOHHBIX abcopOepax IK-3.2
TapenbuaToro Tuma.. icTouHnkoBbIe IK-3.3
YISHBI JJIS )KMJIKOW M Ta30BOi (ha3bl. [K-4.1
Hcnons3oBanue 3akoHa ['eHpu 1uist [1K-4.2
ONpEeNEIeHUs] PABHOBECHBIX KOHIIEHTpALUil I1K-4.3
abcopOUpyeMBIX KOMIIOHEHTOB.

MatemaTryeckasi MOJIeNb IIporecca
abcopOuuy B KOJIOHHOM abcopbepe
HacaJo4yHOro Tuia. Maremaruueckas
MOJEIh TpoIiecca abCopOIMK B EMKOCTHBIX
ammaparax ¢ MemankaMu. MaTeMaTinaeckas
Mozens abcopbepa ¢ pacibUIeHHEM
KHUIKOH (asbl.

4. | MaremaTH4eckue MOJEIIH TapelbuaThix 25 MOATOTOBKA K JJabopaTopHO# padboTe IK-3.1
PEeKTU(UKAIMOHHBIX KOJIOHH. Slueeynas I1K-3.2




MunukaTopsl

Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO Yachr ®opma CPC OCTIKEHNS
/11 paboty
KOMTIETEHITNH
1 2 3 5 6
MOJIeNb ¢ 0OpaTHBIMK OTOKaMH. Moienb I1K-3.3
HCaTHHOTO BHITCCHEHMS. [K-4.1
MaremMarnyeckre MOJIETH HaCaI0YHBIX [1K-4.2
KOJIOHH. MOJIeJI Ha OCHOBE [1K-4.3
THIIPOJAMHAMHYCCKUX MOJICITH HIeaTbHOTO
BBITECHEHMUS MO KUJKON U MapOBOM
¢azam.IToTok nmapoBoii dazer. [Torox
¢rermsl, [lotok auctuinara, [Totox
padunata. BeiOop kaHanma ynpasicHUs.
Br16op crcTeMBbl yripaBiIeHHsT KOJIOHHOM.

5. | MaremaTHdecKue MOJENH POLIECCOB 25 MOJTOTOBKA K JIAOOpaTOpHOH paboTe IK-3.1
9KCTPAKIMH B KOJIOHHBIX allaparax. IK-3.2
Mopenu TapenpaaTHIX almapaToB Ha 0a3e IK-3.3
STIEEYHON MOZEIH ¢ 00PAaTHBIMHU ITOTOKAMH. [1K-4.1
Mopgenn HacamoOYHBIX KOJIOHH Ha Oase [1K-4.2
MOJIeJIEH UIeaIbHOTO BBITECHEHUS 11O I1K-4.3
CIUTOIIHOW ¥ TUCTICPCHOM (ha3am ¢
KpPacBBIMU YCIIOBHUSMH, 3aJaHHBIMH Ha
Pa3HBIX KOHIAX anmnaparos. Mogenu
MIPOIIECCOB PKCTPAKIIMY B armapaTax
€MKOCTHOI'O THIIA C IEPEMEIINBAHUCM

6. | [ToHsATHE O BXOIHBIX, BBIXOHBIX, 32 MOJTOTOBKA K T1abopaTopHolt padore, IK-3.1
YIPaBJISAIOLINX BO3IEHCTBUAX U MOJTOTOBKA K 3K3aMEHY IK-3.2
HEKOHTPOJIMPYEMBIX BO3MYIICHUSX. IK-3.3
W3mepsieMble moka3aTenan KauecTBa K-4.1
(YHKIMOHUPOBAHUS, YIIPABIITIOLIIX [1K-4.2
BO3JEHCTBUHA U MAaTEMAaTUYECKOH MOJIEIH. I1K-4.3
Buns! orpaHmueHMs IpH TOCTAaHOBKE U
peleHnn 3a7a4 onTuMu3anui. Kpurepuu
ONTUMHU3AIMU. MeTo1 MHOXKUTENEH
Jlarpanxa. IlpyHnun MakcuMmyma
BCET'O 143
8.1 KonTpousb camocTosiTe1bHON padoThl

MNupuxaTopsl
No Tembl, BBIHOCUMBIE Ha CAMOCTOSITEIbHYIO
i pabory Yacel ®dopma KCP JOCTHIKEHHUS
KOMIICTCHINU
1 2 3 5 6

1. | CucremHslit ananu3. Beinenenue 3 MIPOBEpKa KOHTPOJILHOM pabOThI IK-3.1
OTHOCHUTEJIbHO aBTOHOMHBIX YacTel I1K-3.2
CHCTEMBI. Y CTAaHOBJICHHE CBSI3€H C IPYTUMHU I1K-3.3
yacTsMHU. J|eKOMITO3HIIMS CUCTEMBI Ha I[1K-4.1
COCTaBHBIE YacTH. Belzenenne 0710K0B [1K-4.2
cucteMsl. KaTanutuueckue peakTopsl 11 I1K-4.3
CHCTEM «T'a3 - TBEPAOCY, «I'a3 — KUAKOCTHY,

«ra3 — )KAJKOCTH - TBEPI0E» MOJICIU
UCaTbHOTO BBRITCCHEHUS, T y3noHHAS
MOJIeNb, MOZETb HICAaTHLHOTO
MEPEMEIIUBAHSI, PA3THYHBIC MOICIIH IS
pa3HBIX (a3 B MHOTO(a3HBIX PEaKTOpax

2. | MaremaTH4YeCKHE MOJICITH KaTATUTHICCKUX 3 npreM 1ab0paTopHOit paboOThI IK-3.1
TIPOIIECCOB B PEAKTOPaX Pa3IUIHBIX TUIIOB I1K-3.2
PeakTopsl ¢ HEMOABM)KHBIM CIIOEM I1K-3.3
KaTaju3aropa, paboraromue B [K-4.1
aInabaTUIECKOM PEKUME C aKCHATTLHBIM H [1K-4.2
paJuaNbHBIM IOTOKOM PEarcHTOB. I1K-4.3
Karanutuueckue peakTophl Ui CHCTEM
«ra3 — TBep0C», pCau30BaHHBIC B
KOXKYXOTPYO4aThIX TEINTIOOOMEHHHUKAX JIJIS
9K30TCPMHUUECKUX M SHAOTEPMHIECKIX
peaxiuii. AITOPUTMEBI pElICHHs YPaBHEHUH
MOJIENEH.

3. | Maremarrdeckast MOZIEIIb IIpoOIIECca 3 npreM J1abopaTOPHOI pabOoThI I1K-3.1




MunukaTopsl
Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO
i pabory Yacer ®dopma KCP JIOCTIKEHUS
KOMTIETEHITNH
1 2 3 5 6
abcopOunu B KOJOHHBIX abcopbepax IK-3.2
TapeIpuaToro THIa.. VICTOYHHKOBBIE IK-3.3
YIICHBI 71 KUIKOHM U Ta30BOi (hazbl. [1K-4.1
Vcnonp3oBanue 3akoHa ['enpu mis [1K-4.2
oIpe/ieICHUs] PaBHOBECHBIX KOHIIEHTpaLnit I1K-4.3
abcopOUpyeMBIX KOMIIOHEHTOB.
Maremarryeckasl MOJIENb TIpolecca
abcopO1uu B KOJIOHHOM abcopoepe
HacaJo4Horo Tuma. Maremaruaeckas
MOJIeNb Tporiecca abcopOIiH B EMKOCTHBIX
ammaparax ¢ MemankaMu. MaTeMaTinaeckas
Mozenb abcopbepa ¢ pacbUIeHHEM
KHUIKOH (asbl.

4. | MaTteMaTHYECKHE MOJICIH TaPEITbYaThIX 4 npreM 1abopaTopHOil paboTHI IK-3.1
PEeKTH(PHUKAIIMOHHBIX KOJIOHH. Slueeunas IK-3.2
MOJIeNb ¢ 0OpaTHEIMH OTOKaMH. Moienb T1K-3.3
WUJI€aJTbHOTO BBITECHEHUS. I[IK-4.1
MaremaTtrueckue MOJENIU HacaI0YHbIX I1K-4.2
KOJIOHH. MofIesIi Ha OCHOBE I1K-4.3
THJPOJMHAMUYECKUX MOJIENH HIealbHOTO
BBITECHEHMUS M0 KUJKON U MapoBOil
¢azam.ITotok mapoBoii dassl. [ToTok
¢ermel, [lotok muctuiata, [Totokx
padunaTta. Beibop kaHanma ynpasieHus.

Br16op crcteMBbl yripaBiIeHHsT KOJOHHOM.

5. | MaremaTHdeckue MOJEIH POLIECCOB 3 preM 1abopaTopHOi paboTHI IK-3.1
SKCTPAKIUH B KOJIOHHBIX allaparax. IK-3.2
Mopenu TapenpuaTHIX almapaToB Ha 0as3e IK-3.3
sIYeeYHON MOJIeNH ¢ OOPaTHBIMU TIOTOKaMHU. IIK-4.1
Mopenu HacaIouHBIX KOJOHH Ha 0aze I1K-4.2
MO/IeeH U1eabHOT'O BBITECHEHUS 110 I1K-4.3
CIUTOITHOW ¥ TUCTIEPCHOM (ha3am ¢
KpaeBbIMH YCIIOBUSIMH, 33JIaHHBIMH Ha
Pa3HbIX KOHLIAX anmnaparos. Mogenu
MIPOIIECCOB PKCTPAKINH B allmapaTax
€MKOCTHOT'O THIIA C TIepEeMEIIHBAHUEM

6. | [ToHsATHE O BXOTHBIX, BEIXOIHBIX, 4 preM J1a0opaTOpHO# paboThI, TpreM IK-3.1
YIPABJSAIOIINX BO3ACUCTBUSAX U JK3aMeHa [1K-3.2
HEKOHTPOJIMPYEMBIX BO3MYIICHHUSX. IK-3.3
H3mepsieMble noka3aTenn KauecTBa [K-4.1
(YHKIIMOHUPOBAHUS, YIIPABIITIOIIX [1K-4.2
BO3/CICTBUI U MaTeMaTUYECKON MOJIEIH. I1K-4.3
Buzpl orpaHuYeHus U IOCTAaHOBKE U
peleHun 3aaa4 ontuMu3auu. Kpurepuu
onTUMU3aMU. MeToa MHOXKUTEEH
Jlarpanxa. IlpyHuun MakcuMmyma
BCEI'O 20

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKHU 3HAHM I

[Tpu onieHKe pe3yabTaToOB AEATEIBHOCTH 00YJarOMIMXCS B paMKaxX TUCIHUILTUHBL «MojennpoBanue
Y ONTHMAJIFHOE YIpaBleHUE TpolieccaMmu HererazonepepaboTKN» UCIIONB3YeTCs PEUTHHTOBAs CHCTEMA.
MakcumanbHO€ 1 MHHUMAJIBHOE KOJMYECTBO OAJIJIOB MO Pa3IMYHBIM BHJIaM y4eOHOW pabOThl OMUCAHO B
«[TonoxeHnn o OATLHO-PEHTHUHTOBON CHCTEME OIICHKM 3HAHUW CTYIEHTOB M O0OECHeYeHUs KadecTBa
yaebnoro nporeccay ®I'bOY BO KHUTYVY.

PelitTunroBas oneHka GopMHUpyeTCss HA OCHOBAaHUHU TEKYILETO U MPOMEKYTOYHOTO KOHTPOIA. 3a
KOHTPOJIbHBIE TOUYKU CTYIEHT MOXKET MOJIYYUTh MUHUMAJIbHOE U MAKCUMAJIbHOE KOJIMYECTBO OAIIOB (CM.
TaduIy).

OueHovHbIE CpeIcTBA KoJu-Bo MuH.0a/1710B Makc.0a/110B

9-ii cemecTp




JlabopaTopHas pabora 4 24 40
KontponbHas pabora 1 12 20
Dk3ameH 1 24 40
Hroro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAeMOCTH, NPOMEKYTOYHOI

aTrreCcTanuu 1Mo uToraM OCBOCHUSA JUCHUIIJIMHBI

OHGHO‘IHBIG cpeacTtBa ajisdl IMPOBEACHHA TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH, HpOMe)ICYTO‘lHOﬁ
aTTeCTallMd M HTOrOBOM aTTeCTaIluH pa3p2163,TBIBaIOTCSI COrJacHO IOJOXXEHHI0 0 POHAAaX OICHOYHBIX
CpeacCTB, paCcCMAaTpuBarOTCA KaK COCTaBHAasA YacCTb pa60qel71 nporpaMmbl A O(bOpMJ'IfHOTCH OTACIBbHBIM

JIOKYMEHTOM.

11. I/IH(l)OPMaIII/IOHHO-MeTOJII/I‘leCKOC o0ecrneyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JuTEpaTypa

HpI/I HU3YUCHUH JUCHUIIJIMHBI ((MOI[GJII/IpOBaHI/IC U ONTUMAJIBHOC YIHPABJICHHUC IIPpOLCCCaMU
He(bTerasonepepa60TKI/I» B KQ4YE€CTBE OCHOBHBIX HCTOYHHWKOB I/IH(bOpMaI_[I/II/I PCKOMCHAYCTCs UCITIOJIBb30BATh

CJIEYIOIYIO JINTEPATYpy:

OcHoOBHbIE HCTOYHMKH HH(OpMaun

KosaunyecTBOo 3K3eMILISIPOB

I'. A. Muxaiinos, A. B. BoliTumrexk,
Craructuueckoe MoenupoBanue. MeToabl
Momnte-Kapino [[Ipouee] YueOHoe mocobue ajis
BY30B: Mockaa : IOpaiit, 2020

https://urait.ru/bcode/455317
Pexxum nocryna: no noanucke KHUTY

A. b. llla6apos, C. C. [Ipumaxos, /. P. 'unbmues
[u np.], Hedrerazossie TexHONIOTHA: (DU3HKO-
MaTeMaTHYeCKOe MOJICIIUPOBAHIE TEUCHHI
[[Ipouee] YueOHoe mocobue st By30B: MoCKBa :
FOpaiir, 2020

https://urait.ru/bcode/453520
Pexxum nocryna: no noanucke KHUTY

A.Jl. T'anees, E.B. CrapoBoiiToBa,
MonenupoBaHue 1 pacueT MoCIeACTBHMA
MIPOMBIIIJICHHBIX aBapuil [ DJIEKTPOHHBIN pecypc]|
yueb. nocobue: Kazanp : U3n-so KHUTY, 2020

http://ft.kstu.ru/ft/Starovoitova-
modelir_posled_prom_avarii.pdf
Hoctymn ¢ IP angpecoB KHUTY

B. B. Tokapes, Meroas! ontumuzanui [[Ipouee]
VYuebHoe nocobue s By30B: Mocksa : FOpaiir,
2020

https://urait.ru/bcode/454017
Pexum nocryna: no noanucke KHUTY

11.2. lonoiHuTeAbHAS JIUTEPATypa

B KkadecTBe JOINOJHUTEIBHBIX HCTOYHHKOB I/IH(I)OpMaI_[I/II/I PEKOMCHAYCTCA HCIIOJIb30BATh

CJIEYIOIYIO JINTEPATypy:

JonoJHUTEeIbHBIE HCTOYHUKH HH(OPMALMHU

KosmnuecTBo 3K3eMILIsIpOB

II. I'. benos, YnpaBieHue puckaMu, CUCTEMHBII
aHanu3 U MojenupoBanue B 3 4. Yactsp 1
[[Ipouee] YueOnuk u npaktukym Jns CI1O:
Mockga : FOpaiit, 2020

https://urait.ru/bcode/457078
Pexum nocryna: no noanucke KHUTY

C.J. [lonukapos, D.111. Tensikos, 3.B. Ocumnos [1
1p.], MoaenupoBaHue ucnapeHus: ¥ KOHIEHCAu1
JUIS CUCTEM ra3 (map) - *KUAKOCTh B
MHOT'OKOMIIOHEHTHBIX CUCTeMax [ DJIEKTPOHHBII
pecypc] monorpadus: Kazans : U3n-so AH PT,
2020

http://ft.kstu.ru/ft/Osipov-
modelir_ispareniya.pdf
Hocrtyn ¢ IP angpecoB KHUTY

1O. . bonnpipe, BapnanmonHoe ncunciieHue u
Metoasl ontumuzanuu [[Ipodee] Yuedbnoe
nocobue 1y1s1 By30B: Mockaa : FOpaiit, 2020

https://urait.ru/bcode/453455
Pexxum noctyna: mo nognucke KHUTY

11.3. DyeKTpOHHBIC HCTOYHUKH HH(pOPMaLH

[TIpy wu3ydeHum aUCHUIUIMHBL «MoJeIMpoBaHWE W ONTHUMAlbHOE YIpPaBICHHE MpOolleccaMu
HedTerazonepepadoTKI» MPEeIyCMOTPEHO HCIIOIh30BAHUE YJICKTPOHHBIX HICTOYHUKOB HH(pOpMAIIHN:




Onexrponnsiii karagor YHUL] KHUTY: Pexxum noctyna: http://ruslan.kstu.ru/

OBbC «Jlanpy»:Pexxum noctyma: https://e.lanbook.com

OopazoBarenbHas matdopma «tOpaiit»: Pexxum nocryna: https://urait.ru/

OBbC «Znanium.comy: Pexum goctyna: http://znanium.com/

OBbC YuuBepcurerckas oubnmoreka onnaiiH: Pexxum nocryna: http://biblioclub.ru/

udposoii obpazoBarenbubiii pecypc IPR SMART: Pexxum noctyma: http://www.iprbookshop.ru/
3BbC BOOK.ru : Pexxum nocryna: https://www.book.ru/

Hayunas snektponnas 6ubnuoreka https://elibrary.ru/

YHHUIL
Co2nacoeéano

11.4. IIpodeccnonanibHbie 6a3bl JAHHBIX U MHGOPMAIIUOHHBbIE CTIPABOYHbIE CHCTEMBI
ba3p1 maHHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/
zbMath : https://zbmath.org/

I/IH(bOpMaI_[I/IOHHBIC CIIpaBOYHBIC CUCTCMBbI

Crpasouno-nipaBoBas cucrema «I’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CmpaBouno-mipaBoBas cucrema «Koncynsrantlnroc» Jloctyn cBoboaHbIi: www.consultant.ru

12. MaTepl/IaJII)HO-TeXHI/[‘-IeCKOE odecrneuyeHue AUCHHUIIIIMHBI

JIunieH3npoBaHHOE MPOTrPaMMHOE oOecIiedeHre M CBOOOJHO pacIIpoCTpaHsIeMOe TPOTPaMMHOE
obecrieueHre, B TOM YHCIIE OT€YECTBEHHOTO IIPOU3BOJICTBA, UCIOIb3YEMOE B ydeOHOM MpOoLecce MPU
OCBOCHHU JHUCIUTUTNHBI «MOJIeTUpOBaHHE U ONTHMAaIbHOE YIIPABJICHUE TPOLIECCAMU
HedTerazomnepepadoTKm»:

Oducusie u nenoeie nporpammbel: ABBY'Y FineReader 9.0 npod;
Oducusie u aenoseie mporpammbl: MS Office 2007 Russian,;

Oducusie u aenossie mporpammsr: MS Office 2007 Professional Russian;
OducHbie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusatop 7 Zip

brnoknot Notepad

SAnnexc bpaysep

Kareropus 110 HaumenoBanue JInnieH3MOHHBIN JOTOBOP, COTJIAIIEHUE
CAIIP Ackon Kommac 3D v14

Hayunoe [10 Gaussian GO9W Full Version

CAIIP Altair Hyperworks

[1O nns komnexkTuBHOM padoTel Microsoft Teams

VY4eOHble ayIUTOPUH JUIs IPOBEIEHUS YU€OHBIX 3aHATHI OCHAILIIEHBI 000PY10BaHUEM:
- Tocka y4yeOHasi HaCTeHHasl, PKpaH HACTEHHBIH, IPOEKTOP;
- CTOJIBI, CTYJIBS 17151 00YYaIOLINXCS, CTOJ, CTYJ JUISI ITPETo1aBaTels.

O6opynoBanue yaeOHBIX ayAUTOPHIA TS POBEICHUS TPAKTHUECKUX M TAOOPATOPHBIX 3aHITHIA:
1) [TocagouHbie MeCTa IO KOJIMYECTBY OO yJArOIINXCS;
2) PaGouee mecTo mpernoaaBaress;



3) KomruiekT yae0HO- METOIMYECKON JOKYMEHTAITU!

4) JTabopaTopHbI€ YCTAaHOBKHU

TexHuueckue cpencTBa 0OydeHus:

1) [TepcoHaTbHBIN KOMITBIOTEP C BO3MOXKHOCTBIO TIOJIKJIFOUECHHS K ceTH «MHTepHeT» 1 00ecnedeHbI
JOCTYIIOM B 3JIEKTPOHHYIO HH(popManmonnyto cpexy KHUTY

2) IIpoeKkIMOHHEBIH dKpaH;

3) MynbTUMEIUHHBII IPOEKTOP;

4) locka;

5) Kononku.

[Tomenienust 1Jist CaMOCTOSATEIBHOM pabOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM:

- KOMIUIEKT y4eOHOW Mebenu;

- 11 nmepcoHanbHBIX KOMIIBIOTEPOB;

C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U 00ecreyeHbl JOCTYIIOM B JIEKTPOHHYIO
uHpopmannonnyio cperny KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce ocBoenust qucuminHel «MoaenupoBaHue U ONTUMAJIbHOE YIPaBICHUE POLECCaMU
HedTerazonepepaboTKI» UCIOJIBb3YIOTCS CIeIyIoIue 00pa3oBaTeIbHble TEXHOJIOTUH:
* U3y4eHHE U 3aKpETICHHEe HOBOTO MaTepraia Ha MHTEPAaKTUBHOMW JIGKIINH (JIeKIHsi-0Oecena, JeKIHs —
JMCKYCCHSL, JIEKIIUA € pa300pOM KOHKPETHBIX CUTYaIUi, JIEKLUS C 3apaHee 3allIaHuPOBAHHBIMU
olIMOKaMu, JIEKLIHS- Ipecc-KOHPEPEHLINS, MUHU-JIEKIINS);
* CUCTEMBI JUCTAHIIMOHHOI'O O0Y4YEHUS;



