MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.3 IIpoueccsl u anmapaTsl HedrerasonepepaboTKu

YTBEPXIAIO
Hupextop UMM

YTBEPX/IAIO /H.II. CioToB/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

02.02.2022 r.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

15.03.02 TexHonmorn4eckre MaliiuHbl 1 000py10BaHHE

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HanpasnenHoctsb O6opynoBanue HedTerazonepepadboTKu

Kypc 3

Cemectp 5,6

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

YaCOB/3aYETHBIX €IUHMNI]

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5

Jlexknun 4 JacoB
JlabopaTopHbIie pabOThI - 4acoB
[IpakTrueckue 3aHATHS 4 4acoB
WNHnas xonTakTHas pabora - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 8 4acoB
KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) - ceMecTp
CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 136 JacoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 6 ceMecTp
3auer - cemMecTp
BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnenmanbHOCTH) 15.03.02 TexHONIOrHYECKUE MAIIMHBI U 000PYI0BaHUE

[TporpamMmmy cocTaBuIu:

npocgeccop ¢ y4CHOI CTCIICHBIO TTM COI'JTACOBAHO M.IO. CMupHOB
JOKTOpa HaYK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa TpaHcnOpTHO-TEXHOJIOTUYECKUX MALINH

(HammMeHoBaHUe Kadeaphl)
31.01.2022 poTokoJ Ne 7

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO A.A. Menskos

(M1.0. ®amunus)

Okcnept(sl): Makapos /I.E., Bexymuit unxxeHep-koucTpykTop AO «Mapuiickuit
MAIIMHOCTPOUTEIIBHBIN 3aBOJI

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 [TK-1.1 ITpumenser 3HaHMsA: 3HaHUS MacCOOOMEHHBIX (TU((Yy3NMOHHBIX),
CriocoOHOCTh  |3HAHMS TEXHOJIOTUU TMIPOMEXaHNYECKHUX, MEXaHUYECKHUX, XUMUYECKUX
MPUMEHSATD HedrerasomnepepabOTKH, |IPOLECCOB B HEPTErazonepepaboTke U
3HAHUSA 110 buznueckue, GU3NKo- KOHCTPYKTHUBHBIX OCOOCHHOCTEH armaparoB JUIsl ee
TEXHOJOTUM U [XMMHUYECKHUE U MIPOBE/ICHUS; KOHTPOJIBHBIX IPUOOPOB M aBTOMATHKH,
00OpYJIOBaHUIO |XMMHUYECKUX OCHOBBI MIPUHIIAIIOB UX PaOOTHI U MPABUI TEXHUIECCKOU
HedTerazonepep |TeXHOIOrHYECKUX HKCIUTyaTalH; TEXHOJIOTHYECKUX CXEM NepepadoTKu
aboTKH IIPOLIECCOB; OCHOBHOI'O U HE(THU ¥ ra3a; HHCTPYKIUIA U IPABUII
BCIIOMOTATEIbHOTO IIPOMBIIIJIEHHON 0€3011aCHOCTH; OCHOBHBIX
o0opymoBaHus, TEXHOJIOTUYECKHUX IIPOLECCOB U PEKUMOB
KOHTPOJIBHBIX IIPHOOPOB  |IPOU3BOACTBA, BUIOB IPUMEHSEMOr0 000pYI0BaHHUs
¥ QBTOMATHKH, Y IIPAaBUJI €T0 IKCILTyaTalluu
IPHMHIIUIIOB UX Pa0OTHl M |YMEHMsi: Y MEHUS PACCUUTHIBATh IAPAMETPBI
IpaBHJI TEXHUYECKOM OCHOBHOTI'0 He(prerazonepepadarbIBaroIIero
SKCILTyaTalUH; 000pyI0BaHUs, COCTABIISATh OCHOBHBIE
TEXHOJOTHUYECKHMX CXeM |TEXHOJOTMYECKHUE MPOLIECCHI B
nepepaboTkyu HeYTU U He(drerazomnepepaboTke
ras3a; MHCTPYKIHUH 1 HaBbIKH: HaBbIKM pacyeTa napaMeTpoB OCHOBHOTO
IpaBHJI IPOMBIIIEHHON |He(Tera3onepepabdaThBaroIero 000py10Banus,
0€30MaCHOCTH, O OXpaHe |COCTABIEHUs OCHOBHBIX TEXHOIOTMYECKUX
Tpyzaa u IIPOLIECCOB B He(pTerazonepepaboTKe
10Xapo0e30MacHOCTH;
OCHOBHBIX
TEXHOJIOTUYECKHUX
MPOLIECCOB U PEKUMOB
IIPOU3BOJICTBA, BU/IOB
PUMEHSIEMOT0
000pyI0BaHUs U TIPABHI
€ro SKCILTyaTalluu
2.TIK-2 [TIK-2.1 KonTpoimpyer  |3HaHusA: 3HaHUS TpeOOBaHUI TEXHOIOTUYECKOTO
Criocoben BBINOJIHEHHE TPEOOBaHUII |perylaMeHTa IPU IMPOBEIEHUH TEXHOJIOTHYECKOTO
BBITIOJIHATH TEXHOJIOTHYECKOTO npoiiecca, pa3paboTKu IPOEKTHOM u paboueit
paboThI 1O peraameHTa npu TEXHUYECKOH TOKyMEHTalUH, 0(OPMIICHHS TPOEKTHO
MIPOEKTUPOBAHU |TIPOBENECHUU -KOHCTPYKTOPCKHX paboT
10 TEXHOJIOTUYECKOTO yMeHHs1: YMEHUS BBIOIHATH pabOTHI 11O
TEXHOJIOTHYECKO [TIporiecca; aHATH3UPYeT H | TPOEKTUPOBAHUIO TEXHOJIOTHYECKOI0
ro pa3pabarsiBaeT HedTerasonepepadaTbIBaoIIero 000pya0BaHus,
000py/IOBaHUS  |IPOEKTHYIO M pabouylo  |aHAIM3UPOBATH U Pa3pabaThiBaTh MPOEKTHYIO U
TEXHUYECKYIO pa6oqy10 TCXHUYCCKYIO JOKYMCHTAIIUIO
JIOKYMEHTAIHIO, HaBbIKU: HaBbIkU BbINIONIHEHUS paloOT 1O
O(I)OpM_]I}IeT MPOCKTHO- IMPOCKTUPOBAHNUIO TEXHOJIOTUICCKOTO
KOHCTPYKTOPCKHE HedTerazonepepadaThiBatoniero 000py10BaHus,
paboTHI aHaJIM3y U pa3paboTKe MPOEKTHOI u paboueit

TEXHUYECKON JOKYMEHTAINH




3. T1IK-3 I1K-3.1 [ToBbimaer 3HaHMs: 3HAHWUS METOJIOB U HAIIPABJICHUI

Crniocoben 3¢ GEeKTUBHOCTD PabOTHI |HOBBIIIEHUS 3(HEKTUBHOCTH PAOOTHI

y4acTBOBATh B |TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOT0 000py10BaHUs 00BEKTa

MOBBIIEHUU 000pyI0BaHus 00bEKTa |YMEHHS: Y MEHUS aHATM3UPOBATH OCHOBHBIC

3P PEKTHUBHOCTH TEXHOJOTUYECKHUE MPOILIECCHI B

paboThI He(drerazonepepaboTke U pazpadaTbiBaTh OCHOBHBIC

TEXHOJOTHIECKO HaINpaBJICHUs TOBBIICHUS 3P HEKTUBHOCTH pabOThI

ro TEXHOJIOTUYECKOT0 000py10BaHHUs 00BEKTa

o0opynoBaHus HaBbIKH: HaBbiku pa3paboTKu OCHOBHBIX
HaNpaBJICHUH MOBBIIICHUS Y3PPEKTUBHOCTH PaOOTHI
TEXHOJIOTHYECKOT0 000py10BaHUs 00BEKTa

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

JlucuuruimHa OTHOCUTCS K 9acTH, (opMUpyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUN
OIIOIL

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npenmectByromux aucuuiind: OcHoBbl HedrerazoBoro gena (I1K-1), Xumust ¥ TEXHOIOTHS
Heptu u rasa (IIK-1), OcuoBel mnpoektupoBanus (I1K-2), Heranu mamun (I1K-2), OcHOBBI
THJIPaBIMYECKUX pacueToB 00opyaoBanus Hedrerazonepepadorku (ITK-3)

W3yvyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIETEHIIMH B CIEAYIOIUX AUCUUIUIMHAX: Teruio- U MacCOOOMEHHbIE MPOLECCHl U alnapaThl
texHojornueckux cucreM (ITK-1), Texnomormuyeckoe obopymoBanue B orpaciu (ITK-1),
TexHunueckass 3kcrutyatauust obopynoBanus  Hedrerazonepepaborkun  (I[IK-1), OcHoBbl
KOHCTPYUpPOBaHMS M pacyera TexHosornueckoro obopynosanus (I1IK-2), Texnomormueckoe
obopymoBanue B otpaciu  (IIK-2), Pacuer TermiomMaccoOOMEHHBIX  ammapaToB B
HedTerazonepepaborke (IIK-2), OCHOBBI KOHCTPYMpOBaHMS M pacueTa TEXHOJOTHUECKOTro
obopynoBanus (I1K-3), Texnomnoruueckoe odopynoanue B orpaciu (I1K-3); rocymapcrBenHoit
UTOroBOW artecTanmu B Qopme: [loaroroBka kK Nporeaype 3alluThl M 3aIlUTa BBITYCKHOU
kBanupukanronnon padotel (I1K-1), TToaroToBka K mpoleaype 3aliuThl U 3allUTa BBITYCKHOI
kBanupukanronHoit pabotsl (I1K-2), [ToaroroBka k mporenype 3aluThl U 3alUTa BBITYCKHOM
kBanupukanronHoi padotsr (I1K-3)

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

21.]'[5[ CbOpMI/IpOBaHI/IH 3asBJICHHBIX KOMHeTeHI_[I/Iﬁ HCIIOJIB3YIOTCA MCETOAOJOTMYCCKHUE TCXHOJIOTHH,
pCaIM3yromue I[CHTCHBHOCTHLIﬁ, J'II/I‘-IHOCTHO-OpI/ICHTI/IpOBaHHLIfI, HpaKTI/IKO-OpI/IeHTI/IPOBaHHHﬁ
IIOAXOJBI.

OCHOBHBIMH CTPpAaTCTUYCCKUMHU TCXHOJIOTUAMU ABJIAIOTCA: JICKIHIMOHHBIC 3aHATHA, IMPAKTHYCCKUC
3aHATHUA, IPOLUCAYPHI CaM006y‘-ICHI/I$I

Ha AOCTHXKCHUC KOHKPETHBIX Heﬂeﬁ 06yquI/1$[ HaImpaBJICHBEI MPHUMCHACMBIC TAaKTUYCCKHC
TCXHOJIOTHH: KJIaCCUYCCKas JICKIIU, HpO6J’IeMHa}I JICKIIUA

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

5 cemecTp

KomnuectBo | @opmupyembie

Bunnl u TeMbl 3aHATHHI
JacoB KOMIIETCHIINU

MaccooOomennblie (1 Py3HOHHBIE) NPOLECChI 100 [1K-1, TIK-2,




I1K-3

Jlexuust. OCHOBHBIE TIOHSATHSI U 3aKOHBI MacCOOOMEHa. 2
PaBHOBECHBIC CHCTEMBI
CamocrosrenpHas padota. OCHOBHBIC TOHSATHS M 3aKOHBI 6
MaccooOMeHa. PaBHOBECHBIE CHCTEMBI
CamocrosrenpHas padora. McapeHue u KOHICHCAIIHS. 6
Pextndukanms
CamocTosTenpHas padoTa. A3€0TpPOITHAS U YKCTPAKTHBHAS 6
pexkTuduranus. AOCopOLUsI U AeCOPOIHs
[TpakTuyeckoe 3ansTue. Pacuer pekruukannoHHbIX U 2
a0COPOIMOHHBIX KOJOHH
CamocrosrenbHas padora. Pacuer pekTu(huKamoHHBIX 1 4
a0COPOIMOHHBIX KOJIOHH
CamocrositenbHas padbora. AjcopOiusi, pacuer mpoiecca 6
azcopormu
CamocTosrenbHas padora. DKCTpakuus 6
CamocTosrenbHas padora. Pacuer oJHOKpaTHOM, MHOTOKpaTHON U 6
IPOTHBOTOYHOHN SKCTPAKIIMH
CamocTosrenbHas pabota. MarepralibHbIi U TEIIOBOI OanaHChl 4
poIiecca CYIIKH
CamocrosrenbHas padora. Cyika 4
3anaHus Ui CAMOCTOSTEIILHOW PabOThI, B TOM YHUCIIE BBITIOJTHCHUE
KP
BeinosiHeHNe pacyeTHBIX CEMECTPOBBIX 3a/IaHHH 48
TenJioBbIe npouecchbl 40 IIK-1, TIK-2,
IK-3
CamocrosrenbHas padora. TpyOuarsie neun. TermnooOMeHHbIE 20
anmaparbl
3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE
KP
BrimonHeHne pacueTHBIX CEMECTPOBBIX 3aJaHUIMA 20
WMuas koHTakTHAst paboTa: 0
6 cemecTp
B . KonnuectBo | Dopmupyemsbie
U6l ¥ TEMBI 3aHATUH
JacoB KOMTICTCHITHH
I'mapomexaHuyeckue MpoiecchbI 84 IK-1, ITK-2,
IK-3
CamocrosrenbHas pabora. OrcrauBanue. OunbTpoBaHue 10
[TpakTudeckoe 3ansTue. LleHTpoOexkHOE OCaKICHHE U 2
LIEHTPOOE)KHOE (DUIETPOBAHHE
Jlekuus. Dnexkrpuueckoe ocaxaeHue. Paznenenre ra3oBbix 2
JMCTIEPCHBIX CHCTEM
CamocrosiTenpHas paboTa. DIEKTPUUIECKOE OCAKICHHUE. 10
Paznienenue ra3oBbIX JUCIEPCHBIX CUCTEM
CamocrositensHas pabora. [lepememmBanue KUAKOCTEH. 10
['uIpoauHaAMUKA CJIOSl 3€PHUCTHIX MaTEpHUaJIoB
CamocrositensHas pabora. [lenTpoOexHoe ocaxaecHue u 10

LHEHTPOOEKHOE (DHUILTPOBAHHUE




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE

KP

BeInoiHeHHE pacueTHBIX CEMECTPOBBIX 3aIaHHIMA 40

MexaHnuyecKkue mpouecchl 56 I1K-1, IIK-2,
I1K-3

CamocTosiTeabHas padora. M3aMenpueHne TBEpIbIX MaTepUaoOB, 28

KJIaCCI/Id)I/IKaI_[I/Iﬁ 1 JO3HUPOBAHUEC TBEPAbIX MATCPUATIOB

3a,I[aHI/I$I JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIITIOJIHCHUEC

KP

BeInoiHeHHE pacueTHBIX CEMECTPOBBIX 3aIaHHIMA 28
Wnas xoHTakTHasg padora: 0
IToaroroBka K dK3aMeHy 30
ITpoBenenne sK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

V3yvyeHrne AWCIMILTUHBI PEKOMEHIYeTCs HavaTh C O3HAKOMIICHHUs C pabodeid mporpaMMmon, ee
CTPYKTYpOl U coJep)KaHHEeM pa3lelioB. Y4eOHbI MaTepuan CTPYKTYpPUpPOBaH, HU3Yy4EHUE
JUCITUTLIAHBI OCYIIIECTBIISETCS B TeMaTH4eCKOU MOCIIE0BATEIHLHOCTH.
3aHATHS JIEKIMOHHOIO THNA JAIOT CHCTEMAaTU3MPOBAHHBIC 3HAHWS 10 JAWCIHMILINHE,
KOHLICHTPUPYIOT BHUMAHWEC HaA HanOoJIee CIIOKHBIX U BaYKHBIX BOIIpoOcCax. Bo BpEMs JICKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTH KOHCIIEKTHPOBaHUE y4eOHOr0 MaTepraia; oopamars BHUIMaHUE Ha
GOpMYIUPOBKM U KaTEropHH, pacKpbIBAIOIIME CYTh MPOOIEMBbl, SBIECHUS WM TpoIlecca;
3apuKCUpoBaTh BBIBO/IBI u MPAKTHYECKHE PEKOMEHIaI1H.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAaEeT O3HAKOMJIEHME C IIJIJAHOM
MMPAKTUYCCKOI'0 3aHATHA, pa60Ty C KOHCIICKTOM J'ICKIII/Iﬁ, BBIIIOJIHEHUE AOMAIIHEIrO 3aJaHusd,
paboty ¢ y4eOHON W y4eOHO-METOIMWYECKOW IUTEepaTypoil, HAyYHBIMH W3AAHUAMU H
AIIEKTPOHHBIMU  O00pa30BaTeIbHBIMU pECypcaMH, PEKOMEHJOBAaHHBIMU paboueil mporpammon
JAUCHUITIIINHBI.

CopnepxaHue caMOCTOATENBLHOH PadoThl ompezensercs pabdoyeil MporpaMMoil IHCHUIUIMHBI,
OHCHOYHBIMU W MCTOAWYCCKUMH MaTcpuajaMu, 3aJaHUsIMU W YKa3daHUIAMU MPCroaaBaTCisd.
CamocTosTenbHass padoTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOU Qopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAaMOCTOSITENIbHON pabOThl SBISETCS AJIEKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeibHAsT Cpella YHUBEPCUTETA, KOTOpas oOecrneymBaeT JIOCTYI K
oOpa3zoBaTtenbHOM  Mporpamme, pabouyeil  mporpamMme  JIUCHUIUIMHBIL, K  3JEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHalbHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

N3yuenune JIMCHUTIIIMHBI BKIIFOYAET BBINIOJIHEHHE KOHTPOJIBHBIX pabor.
[lepuoanuHocTh poBeAeHUs, (OPMbI TEKYILIEIO KOHTPOJIS YCIIEBA€MOCTH, CUCTEMA OLICHUBAHUS
Xoza OCBOECHUS JUCLUTIIINH IIPEICTABIICHBI B paboueii Iporpamme.

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/NYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. Y‘-IC6HO-MCTO,Z[I/I‘-ICCKOC obOecrnieucHue

KoauuectBo
9K3EMILISIPOB TIEYATHBIX
NoeNe . W3IaHUHN, UMEIOIIUXCS B

CnucoK HCTIONTb3yeMOH JTUTePaTypPhl
n/n OuOJIHOTEKE, HITH
JJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHWA

1. |Bep>KHqHHCKa;1, Ceernana BnagumupoBHa. Xumust u | 27



texHosorust Heptu u raza [Tekcr]| : [yueOHOe mocobue mis
crynentoB yupexaenuit CI10] / C. B. Bepxuuunckas, H. T.
Hurypo, C. A. CuHuuumH. 3-¢ wu34., HUCOp. U JOI.
MockBaMockBa: POPYMUHDPA-M, 2014. - 415 c. ISBN
978-5-91134-893-9978-5-16-009863-0. Dx3eMIUIsApHI: BCETO

27.

2. |(llumayes, A. M. TexHomoruyeckoe oOecIeUCHUE
HAJISKHOCTH HedTerazoBoro obopynoBanus [DnextponHsii | https://e.lanbook.com/book/1
pecypc] : ydeOHoe mocobue mis By3oB / Illlumaue A. M., 51197

Camurymumun I'. X. 2-e u3n., crep. Cankr-IlerepOypr: Jlans,
2020. - 68 c. ISBN 978-5-8114-6643-6.

3. |Apabos, M. III. Tlpomecchl u arperaTsl MpU IMepepadOTKe
raza U He)TH ¢ KHUCIBIMH KOMITOHeHTamH [DiexTpoHHbIi | https://e.lanbook.com/book/2

pecypc] / Apabo M. IIl.,Apaboa 3. M.,Apa6os C. M. 08451
Cankr-Iletepoypr: Jlanp, 2022. - 260 c. ISBN 978-5-8114-

4. |Tlaiine, Anexcanap AnekcanapoBud. [Iporeccsl pa3aeneHus u 29
OYMCTKH TPOAYKTOB TepepadoTku Hedtu u raza [Tekcr] :
yaeOHOe Tocobme : [mo cmenmanpHOcTAM 240401

"XuMuueckass TEXHOJIOTUs opranudeckux BemiecTB", 240403
"Xumudeckasi TEXHOJOTUS MPUPOJHBIX SHEPTOHOCUTENICH U
YIJIEPOAHBIX MaTepuaaoB" U HAMNpaBICHUIO MOATOTOBKU
maructpoB 240100.68 "Xumuueckas texnonorusa"] / A. A.
laiine, B. E. ComoB. Cankr-IlerepOypr: Xumuznar, 2012. -
374, [1] c. ISBN 978-5-93808-199-4. Dx3eMIUIAPBI: BCETO
29.

5. |bepnun, Mapk Abpamosuu. KpanuduurpoBanHas nepBu4Hast 30
nepepaboTka HEPTAHBIX M HPUPOAHBIX YIIIEBOJIOPOIHBIX
razoB [Tekcr] / M. A. bepnun, B. I'. TI'opeuenkos, B. II.
Kanpanos. Kpacuonap: [Coserckas Kybans], 2012. - 514, [2]
c. ISBN 978-5-7221-0909-5. Dx3eMmuisipsl: Bcero 30.

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTO 000pyAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIUCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHUS ), PETYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE Wu3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.

IIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IponBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BlafeeT HE0OXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, PU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MECHEHUU  3a7aHus, CBOOOJHO  CIpaBisiercs ¢
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3sHOCTOPOHHUMM  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX paboT

7.1. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHas arrecTalusi o0ydyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHuUil u3 0azbl (oHIAAa OIEHOYHBIX CPEICTB IO
00pa3oBaTeNbHOI MporpamMmme.
IK3aMeHAIMOHHBINH Ou1eT Ne 0

1. MaccooOMeH B cucTeMax ¢ TBepIo ¢a3oi
2. OCHOBBI KJTacCH()MKAINN anmapaToB KOJOHHOTO THIIA

[Ipumeps! 3axannit

1. OrnpenenuTh MacCoBbI€ JOJM KOMIIOHEHTOB B cMecH, coctosmiei n3 300 kr 6enzomna u 200
KT TOJIyOJIa.
2. B pesynbrare npsimoit neperonku Hedtu nmomydeHo B yac 33800 kr 6eH3MHOBOM (pakiuu

(93-123°C), maccoBbIe 10JI1 KOMIIOHEHTOB B KOTOPOH paBHbI: apapuHbl 27,4%,
uHenpenenbabie 0,5%, apomatudeckue 0,7%, Hadrenst 71,4%. Onpenenuts KOMIOHEHTHBIH
cocTaB (ppakLUU U MACCOBBIN pacxoi He()TH, €ClIM BBIXO (ppakuuu cocTaBiseT 48% ot
o011ero pacxoaa HeTH, IOCTYNAIOIIEN Ha YCTAHOBKY IPSAMOM MEPErOHKH.

3. OrnpenenuTh BBICOTY U TMaMETP Ta30CenapaTopaBo00TACIUTENs (C BHYTPEHHEH
MEPETOPOJIKOIA), B KOTOPBIN MOCIIe KOHJICHCAIIUU B KOHJICHCATOPE-X OO IUIBHUKE U




oxnaxaeHus a0 40°C mocrymnaet 4200 kr/4 raza, 12300 kr/4 6ensuna, 1420 Kr/d BOAbI.
Hasnenue B annapate 400 kIla; monexynspHas macca raza 40; oTHOCUTEIbHAS TJIOTHOCTh
6ensuna npu 40°C 0,670. Ha opomenue u3 anmaparta orkauuBaroT 4260 kr/4 6eH3uHa.

[Tpu KOKCOBaHUM HEPTAHBIX OCTATKOB 00Pa3yIOTCsI HEPTEPOTYKTHI CISIYIOMIETO COCTaBa
(B MaccoBbIX 105X ): 28% HedTssHOTO KOKCa, 60% XKUIKUX TUCTHILIATOB, 12%
KpeKuHrrasza. Paccunutarh KOMIOHEHTHBIN COCTaB YKa3aHHbBIX IPOJIYKTOB, €CIIH Ha
ycTaHoBKY noaaroT 38 800 Kr HETSAHOTO OCTaTKa B Yac, a CTEIIEHb €r0 KOHBEPCUH
cocrasisieT 90%.

B pesynbrare npsmoit neperonku Hedr momydeHo B yac 34 000 kxr OeH3MHOBOM (Ppakiuu
(123-153 °C), maccoBbIe 10JIM KOMIOHEHTOB B KOTOpO#: napaduns! 18,8%,
apomatuueckue 4,7,%, Henpenenbueie 0,5%, HadTeHsr 76%. OnpenenuTs KOMIIOHCHTHBIN
cocraB (PpaKIMU U MAcCOBBIN pacxoa HedTH, eciii BbIxoa (ppaknuu cocraBuseT 18% ot
obmrero (pacxona HeTH, MOCTYMAKOIIEH Ha YCTAHOBKY MPSMOW TIEPETOHKH.

B pesynbrate nuponusa Hedtu nomydeHo B yac 71 000 kr 6en3uHoBoi Gppakumu (93-
123°C), MaccoBbI€ JOJIM KOMIIOHEHTOB B KOTOPOU paBHEIL: napaduns! 7,1%, HenpeneabHbIe
9 b b
43%, apomatnueckue 48.,2%, HadTtens! 1,7%. Onpeneants KOMIIOHEHTHEIA COCTaB
b b b b
(dbpakiuu U MacCOBBIN pacxoj HEPTH, €CIIU BBIX0 (DpaKIuu cocTaBisgeT 68% ot 001ero
pacxona He(hTH, OCTYIAOIICH HA YCTAaHOBKY MUPOJIU3A.

[TepeBecTr 0OBEMHBIC JOTU B MaccoOBbIe 10U (%) JUTsl KPEKUHT-Ta3a CISAYIOMIETO
cocraBa: Bogopoy 3%, meran 48%, atan 17%; nponan 35%, Oyran 5% stunen 2%,
nponuieH 6%, 6yrenst 4%.

[TonroroButk coodiieHne Ha TeMy «KokyXoTpyOuaThlie TEIIIO0OOMEHHBIE aIapaThbi»

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOYHOM aTTECTAllN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

JK3aMeHANMOHHBIE BOMPOCHI
ConepxaHue Kypca U ero Ha3HaueHUEe
TenneHu pa3BUTHs MPOIECCOB HeTerazonepepadboTKu
Krnaccuguxanys oCHOBHBIX (THIIOBBIX) IIPOLIECCOB U alIapaToOB TEXHOJIOIMU HedTerazonepepadoTKu
Haznauenwne pacueTa mpoILIECCOB H ANapaToOB U €ro COJCpIKaHUE
OO1111e TOIOKEHHS O COCTABICHUH MAaTePHAIBHBIX U SHEPIeTHUCCKHUX OATaHCOB
Poie MaccooOMEHHBIX MPOLIECCOB B HedTerazonepepadboTke
OCHOBHBIE 3aKOHBI MacCOOMEHa
OO01re NpU3HaKH MacCOOOMEHHBIX TPOIIECCOB
OCHOBHOE ypaBHEHHE MaccoIepeadn
YuCIT0 TEOPETHUSCKHUX TAPEITOK
MaccooOMeH B cucTeMax ¢ TBepIo ¢a3oi
[TpaBwuiio (a3 u ero mpuMeHEHHE K MPOIeccaM MaccooOMeHa
HacplmeHHbIe U ieperpeThie maphl

Knaccudukanus 1ByXKOMITOHEHTHBIX CMECEH KUIKOCTEH



23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48,
49,
50.
51.
52.
53.
54.
55.

56.

OcCHOBHEBIE 3aKOHBI (Pa30BOTO paBHOBECHS

PaBHOBecHEIE cocTaBhl (a3

OHTanbIHiHAS AUarpaMMa

CyIIHOCTD IPOLIECCOB HCIIAPEHMUS ¥ KOHACHCAIINN

CriocoObl ucTIapeHUst KUIKOCTH

CyIIHOCTh Iporecca PeKTU(PHUKAINT JBYXKOMIIOHCHTHBIX CMeceH
[puHIHNUIATEHOE YCTPOHCTBO PEKTU(HUKAIIMOHHON KOJOHHBI

O HeKTHBHOCTE TapeIKu

CrtocoOBI CO3aHuUs OPOIICHHUS B KOJIOHHE

Croco05! I10IBOAa TEILIa B HU3 KOJIOHHEI

Brusane Temmnepatypsl U 1aBJICHUS HA paboTy peKTH(HUKAINOHHON KOJOHHEI
OCOo0EHHOCTH PEKTU(PHUKAINH OIU3KOKHIISAIINAX U a3€0TPOITHBIX CMECei
[IpuHIIIIATEHBIE CXEMBI a3€0TPOITHON M AKCTPAKTUBHOHN peKTH()UKAIIMN
dusnveckas CynHOCTb Mporecca abcopOIuu

[puHIUnUansHbIe cXeMbl a0COPOIIMOOHBIX YCTAHOBOK

Ocy1iika MpUPOTHBIX Ta30B

OcHoBHBbIE (paKTOPBI, BIAUSIOIINE HA TIPOIECCH a0COPOILIMHU U JecOpOIIH
KoHcTpykiu abcopbepon

OCHOBI)I KJ'IaCCI/I(I)I/IKaL[I/II/I arrapaToB KOJIOHHOT'O THUIIa

TapenbyaTble KOJIOHHBI

OCHOBHBIC MTPUHIIHITH KITACCH(DUKAIIIH TaPETIOK

VYerpoiicTBo 1 pabota 6apOOTaKHOU TapeNKu

Kamannsie Tapenku

CrpyiiHble TapeaKu

CymHocTsh mporiecca ajcoponun

XapakTepUCTUKH aJICOPOCHTOB

HecopOrust

Ancopbepsl

CymHocTh Tpoliecca SKCTPaKIuu

OCHOBHBIC METOJIBI OCYIIIECTBIICHHS YKCTPAKIIHN

OKCTpaKTOpHI

OCHOBHEBIC MTPEACTABICHHS O CYILIKE

PaBHOBecHast BITaXXHOCTB ¥ BUJIBI CBSI3U BIIATH C MATEPHAIOM

Kunernka razooit cymiku
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90.

KoHcTpyKInm ra30BBIX CYIIHIIOK

OtcranBanue

CKOpOCTh OCaXKICHUS

Ammaparypa Uil OTCTauBaHUS

Buabl QunbTpyomux Neperopo oK  0CaikoB
TeopeTmueckre OCHOBHI (PIITTPOBAHUS
Anmapatypa At QUIbTpOBaHUS
LlenTpobexHas cuna u pakTop paszeneHus
OtcToitHoe 1ieHTpu(yrupoBanue
LlenTpobexHoe puIbTpoBaHUE

KoncTpyknmu eHTpudyT U cenapaTopos
Paznenenue HEOMHOPOAHBIX CHCTEM B ITUKJIOHAX
OnexTpryeckue crocoOsl pa3aeneHus He() TSHBIX SMYITbCHI
DneKTpruYecKas O9MCTKa ra3a

WHepriyioHHas 04MCTKA ra3a

Lentpobexnbie razocenapaTopsl

Mokpast ouucTka rasza

Hasnauyenwue U criocoObl mepeMenTuBaHusl dKUIKOCTEH
MexaHuueckoe NepeMenInBaHue

BbapOoTtaxHoe epeMeInBanme

lanpaBnuyeckue crocoOBl IepeMeITnBaHUS

JIBrm>keHure moToka ra3a (mapoB WU KUAKOCTEHN) Yepe3 TUIOTHBIN CII0H 3epHUCTOTO MaTepuaia

JIBmkeHne noToka ras3a (mapoB WX KUAKOCTEH) depe3 B3BEIICHHBIN CIION 3€PHUCTOTO MaTepHana

Pexxum nmueBMOTpaHCTIOpTa

du3nyecKkre OCHOBBI U3MEIbYEHUS TBEPIBIX MATEPUATIOB
MammuHsI KpyITHOTO IpoOIeHuUs

MamuHbI CpeaHEro U MEJIKOTO IpOOIeHUS

MamuHbl TOHKOTO U3MENbYEHHSI

OcHOBHBIEC BUABI KJIaCCHU(HUKALINT 36PHUCTOTO MaTepHaia
Knaccugukaropsr

Jlo3npoBaHue TBEpABIX MaTEPUAIIOB

Tpy6uaTsle neuu

TennooO6MeH B TpyO4aToi neun

OCHOBHBIE THIIBI ITI€YEH



91. Knaccudukanus TemnooOMeHHBIX anmapaToB



