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))

11.03.2024 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 cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(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)
05.02.2024 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 3aBOI

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 12.03.2024 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

JucuuminHa OTHOCUTCS K 4YacTH, (POPMUPYEMOI ydaCTHUKaMHU 00pa30BaTeIbHbIX OTHOLLIEHUIN
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
TEXHOJIOTUYECKUX cucTeM (IIK-1), Texuuueckas HKCIUTyaTaIus o0opy1oBaHuUs
Hedrerazonepepabotku (I1K-1), OcHOBbI KOHCTpYMpOBaHHMSI W pacyeTa TEXHOJIOTHYECKOTO
obopynoBanusi (I1IK-2), Texnonorumueckoe obopymoBanue B otpacau (IIK-2), Pacuer
TEIIOMacCOOOMEHHBIX anmnapaToB B HedTerazomnepepadotke (I1K-2), OcHOBbI KOHCTpyHpOBaHUS U
pacuera TexHonoruyeckoro odopynosanus (I1K-3), TexHomoruueckoe o60pynoBaHHE B OTpACIH
(ITK-3); rocynapcTBeHHON UTOroBOW arrectanuu B ¢opme: [loaroroBka K mpoueaype 3amuThl U
3alUTa BhIMYCKHON KBanudukannoHHoi padotsr (IIK-1), IloaroroBka k mporenype 3aiuThl U
3aluTa BRIMTYCKHON KBanugukaunoHHod pabotsl (IIK-2), IloaroroBka k mpouenype 3amiuThl U
3allUTa BBITYCKHOU KBaju(ukannoHuoi padots (ITK-3)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJOTHSAMH SIBIISIOTCS: JIEKIMOHHBIE 3aHATHS, NPAKTHUECKUE
3aHATHUSA, TPOLEAYPHI CAMOOOYUEHHUS

Ha noctmkeHume KOHKPETHBIX Lieleld OOydeHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHE
TEXHOJIOTHH: KJIacCUYecKas JIEKIHs, TpoOIeMHas JIeKIUs

Paznen 4. COAEPXXKAHUE JUCLHUITJIMHBI

S cemecTp

KonunuectBo | DopMupyembie

Bunnl u TeMEbl 3aHATHH
JacoB KOMIIETEHIIUH

MaccooomenHble (In(pPy3noHHBIE) MPOLIECCHI 100 ITK-1, T1K-2,
IK-3




Jlexuust. OCHOBHBIE ITOHATHS U 3aKOHBI MacCOOOMEHA. 2
PaBHOBECHBIE CUCTEMBI
CamocrositenbHas padora. OCHOBHBIE TIOHSITHS U 3aKOHBI 6
MaccooOMeHa. PaBHOBECHBIC CHCTEMBbI
CamocrositenbHas padbora. MicnapeHue u KoHACHCAITHsI. 6
Pextuduramnus
CamocrosiTenbHas padoTa. A3e0TpoIrHas U YKCTPaKTHBHAS 6
pektudukanug. AocopOIus 1 AeCopOIHs
[IpakTrueckoe 3ansaTue. Pacuer pekTH(UKAIIMOHHBIX U 2
a0COPOIMOHHBIX KOJIOHH
CamocrostenbHas padbora. PacyeT pekTu(UKAITMOHHBIX U 4
a0COPOIMOHHBIX KOJIOHH
CamocrositenbHas padora. AjcopOius, pacuer mpoiecca 6
azicopormu
CamocrosiTenbHas padoTa. DKCTPAKIUS 6
CamocrostenbHas padora. PacueT ofHOKpaTHOM, MHOTOKPATHOM M 6
IPOTHBOTOYHOM SKCTPAKIIUU
CamocrosTenbHas pabora. MaTeprallbHBIN U TEIIOBOK OaaHCh 4
poIecca CYIKu
CamocrosrenbHas pabora. Cymika 4
3amanus A CaMOCTOSITSIIEHON pa0OThI, B TOM YUCIIC BHITIOJTHCHHE
KP
BrinosiHEHUE pacYETHBIX CEMECTPOBBIX 3aIaHUI 48
TenJioBble npoiecchl 40 I1K-1, TIK-2,
I1K-3
CamocrositensHas pabora. Tpyouarsie neun. TermmooOMeHHbIE 20
aImaparhl
3amaHus QI CaMOCTOSITEIILHON paOOThI, B TOM YHCIIC BHITIOJTHCHHE
KP
BrInonHeHne pacyeTHbIX CEMECTPOBBIX 3a1aHUI 20
MHuas koHTaKkTHAs paboTa: 0
6 cemecTp
. Komnuectso | @opmupyemsbie
Bunbl 1 TeMbI 3aHATHI
4acoB KOMITCTCHIIHH
I'mapomexanuveckne nNpouecchl 84 [K-1, TIK-2,
I1K-3
CamocrosrenpHas pabora. OrcrauBanue. unbTpoBaHue 10
[TpakTudeckoe 3austue. LleHTpoOexxHOE OcaxaeHne U 2
HEHTPOOEKHOE (HUILTPOBAHNE
Jlexuus. DnekTpuyeckoe ocaxaeHue. Pa3aeneHne ra3oBbIx 2
JICIIEPCHBIX CHCTEM
CamocTtosTenbHas paboTa. DIEKTPUIECKOE OCAKICHHE. 10
Pa3jienieHne ra3oBbIX JIUCIIEPCHBIX CHCTEM
CamocTtosrenpHas padora. [lepemennBanme KUAKOCTEH. 10
['mapoariHaAMHUKA C10S1 3€PHUCTHIX MaTEPHAJIOB
CamocrosrenbHas padora. LlenTpoOexxHoe ocakaeHue u 10
HEHTPOOEKHOE (DHUIHTPOBAHNE
3amanus Ak CaMOCTOSITENIbHON pabOThI, B TOM YUCIIC BHITIOJTHEHHE
KP
BrInonHenue pacyeTHbIX CEMECTPOBBIX 3aJaHUI 40




MexaHnuyeckue mpouecchl 56 I1K-1, TIK-2,
TIK-3

CamocrosrenbHas pabora. M3amenbueHue TBeppIX MaTepraios, 28
KJIacCHU(UKAIIMS U JIO3UPOBAHKUE TBEPJIBIX MATEPHUAJIOB

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

KP

BeInosiHeHHE pacueTHBIX CEMECTPOBBIX 3aIaHHIMA 28
Wnas xoHTakTHasg padora: 0
IToaroTroBka K dK3aMeHy 30
ITpoBeneHue dK3aMeHa 6

Pasgen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTICLATUTNHEI

V3y4yeHrne AWCHMILTUHBI PEKOMEHIYeTCs HavaTh C O3HAKOMIICHHUs C pabodeid MmporpaMMmon, ee
CTPYKTYpOl U coJep)KaHHEeM pa3lelioB. Y4eOHbII MaTepuan CTPYKTYpPUpPOBaH, HU3Yy4EHHUE
JUCITUTLIAHBI OCYIIIECTBIISETCS B TeMaTH4eCKOU MOCIIE0BATEIHLHOCTH.
3aHATHS JIEKIMOHHOIO THNA JAIOT CHCTEMAaTU3MPOBAHHBIC 3HAHWS 10 JAWCIHMILINHE,
KOHLICHTPUPYIOT BHUMAHWEC HaA HanOoJIee CIIOKHBIX U BaYKHBIX BOIIpoOcCax. Bo BpEMs JICKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsS BECTH KOHCIIEKTHPOBaHUE y4eOHOro Matepuana; oOpaiiaTe BHUMaHUE Ha
GOpMYIUPOBKM U KaTEropHH, pacKpbIBAIOIIME CYTh MPOOIEMBI, SBICHUS WM TpoIlecca;
3apuKCUpoBaTh BBIBO/IBI u MPAKTHYECKHE PEKOMEHIaI1H.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAET O3HAKOMJIEHME C ILJJAHOM
IMMPAKTUYCCKOI'0 3aHATHA, pa60Ty C KOHCIICKTOM J'ICKHI/H\/JI, BBIIIOJTHEHUEC AOMAIIHEIO 3aJaHusd,
paboty ¢ y4yeOHOII U y4eOHO-METOJIMWYECKOW IJIUTepaTypoil, HayYHbIMH M3AAHUAMU H
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMU paldouell mporpammoit
JAUCHUITIIINHBI.

CopnepxaHue caMOCTOATENBLHOH PadoThl ompezensercs padoyeil MporpaMMoil ITHUCHUIUIMHBI,
OIICHOYHBIMU M METOAMYECKHMMH MaTepHualaMu, 3aJaHisIMH M YKa3aHUSIMH TPENoaBaTes.
CamocTosTenbHass padoTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOHM Qopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAaMOCTOSITENIbHON pabOThl SBISETCS AJIEKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeibHAsl Cpella YHUBEPCUTETa, KOTOpas o0ecrneymBaeT JIOCTYI K
oOpa3zoBaTtenbHOM  mporpamme, paboueil  mporpamMme  JUCHUIUIMHBIL, K  3JEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHabHBIM 0a3aM JaHHBIX ¥ MHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

N3yuenue JIACIUTIIMHBI BKJITIOYAET BBITIOJIHEHUE KOHTPOJIbHBIX pabor.
[TepronnuHOCTh MpOBEAEHUS, (POPMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIEHWBAHUS
xozaa OCBOEHUS JUCLIUIUTUH IIPEICTABIICHBI B paboueii Iporpamme.

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

6.1. Y‘-Ie6HO-MCTO,Z[I/I‘-ICCKOC obOecrnicucHue

KoauuectBo
AK3EMIUISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UMEIOIIUXCS B

CnucoK HCTIONTb3yeMOH JTUTePaTypPhl
n/n OuOJMOTEKE, HITH
ANIEKTPOHHBIN aJpec U3gaHus
(pecypca) B cetn MHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHWA

1. |bepnun, Mapk AGpamoBuy. KBanuduimpoBannas nepBuuHas 30
nepepadoTka HEPTSHBIX W TMPHPOIHBIX  YIIEBOIOPOIHBIX
razoB [Tekcr] / M. A. bepmun, B. I'. T'opeuenkos, B. II.
Kampanos. Kpacuomap: [Coserckas Kybans], 2012. - 514, [2]




c. ISBN 978-5-7221-0909-5. Dx3emmsapsl: Bcero 30.

[Mlunayes, A. M. TexHonorudueckoe oOecIeUCHHE
HAJEKHOCTH HePTerazoBoro 000pyAoBaHUS [DIEKTPOHHBIN
pecypc] : yuebHOe mocobue st By3oB / lllumauer A. M.,
Camurymmun I'. X. 2-e u3n., crep. Cankr-IlerepOypr: Jlans,
2020. - 68 c. ISBN 978-5-8114-6643-6.

https://e.lanbook.com/book/1
51197

ApaGo, M. II. Ilpomeccel u arperarbl npu nepepadoTKe
raza u HePTH C KHCIBIMH KOMIIOHEHTaMHU [DIIEKTPOHHBIN
pecypc] / ApaboB M. Ill.,ApaboBa 3. M.,ApaboB C. M.
Cankr-IlerepOypr: Jlans, 2022. - 260 c. ISBN 978-5-8114-

https://e.lanbook.com/book/2
08451

laiine, Anexkcanap Anekcanaposud. [Ipoieccel pa3aenenus u
OYMCTKH TPOAYKTOB mepepaboTku Hedtu M raza [Tekcr] :
yueObHoe mocobue : [mo cmemmanbHOCTAM 240401
"XuMudeckas TEXHOJOTUsl opraHudeckux semects", 240403
"XuMudeckasi TEXHOJIOTUSI HMPUPOJIHBIX DHEPrOHOCUTENCH U
YIJIEPOJIHBIX MaTepUasioB" ¥ HANPABJICHHUIO MOATOTOBKHU
maructpoB 240100.68 "Xumuueckas texuosorus'] / A. A.
laiine, B. E. ComoB. Cankr-IlerepOypr: Xumuznar, 2012. -
374, [1] c. ISBN 978-5-93808-199-4. DOx3eMmspsl: BCETO
29.

29

Bepxuunnckas, Cpernana BrnagumupoBHa. Xumus U
TexHoJyorust Heptu u raza [Tekcr] : [yueOHOE mocoOwe s
crynentoB yupexaenuit CI10] / C. B. Bepxxuuunckas, H. T.
HurypoB, C. A. Cununus. 3-¢ wu3A., HUCOpP. U JOI.
MockBaMockBa: POPYMUHO®PA-M, 2014. - 415 c. ISBN
978-5-91134-893-9978-5-16-009863-0. Dk3eMIUISpPHI: BCETO
217.

27

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ IporpaMMHOe oOecrieueHHe

NoNe

/1

Ay,[[I/ITOpI/II/I AJIs TIPOBE- HepequL OCHOBHOT'O O60py,[[0BaHI/IH HpOFpaMMHOC

JIeHUsl YI€OHBIX 3aHSATHH,
CaMOCTOSITENbHOI pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM

aTTecTalnu

oOecrieuenne

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kputepun onieHNBaHUS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMM HAPaBIIEHBbI HA!

- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuaid (YeTKOCTb, IPaMOTHOCTb M3JIOKEHMsSI MarepHuaja, TOYHOCTb H
MOJTHOTa BOCIPOM3BEIEHUS YUeOHOTro Marepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHNS PH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kputepuu onenuBanust
JJIEMEHTOB OIICHUBAHMUS
KOMITETEHIINH
[Toporosbiii OOyuaromuiicsi WMEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb MPOSIBJISICT YMEHHE JIOTUYHO €T0 U3JlaraTh, HO MOXET BOPUTEIILHO




JOMYyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYIHPOBKH, HCIBITHIBAET
3aTPyJHEHMS B BBIIIOJIHEHUN IPAKTUYECKUX 3a0AHUMH.

[IpomBunyteiii  [OOyuarommiicss TBEpAO 3HAET NPOTPaMMHBIA MaTepuai,| XOpOIIOo

YPOBCHb usjaract €ro rpaMOTHO H II0 CYIICCTBY, HC JOOIIYCKacT
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPAaBUIIBHO
INPUMEHACT TCOPCTUUCCKHUE IIOJOXKCHHUA IIpU PCIICHHUU
MPAaKTUYCCKUX BOIPOCOB MW 3adad, BJIAACCT HGO6XOIII/IMBIMI/I
HaBbIKaMH U ITPUCMAMHU HUX BbIIIOJIHCHUA

Bricokuii ypoBenp |OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO

Marepuai, T'paMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JTAeT MCYEPIIHIBAIOIINE OTBETHI HA TOCTABJICHHBIE BOMPOCHL. B
OTBETE TECHO YBS3bIBAECTCS TEOPHUS C MPAKTHKOH, IIPU 3TOM
oOydaromuiicss HE  3aTpymHSAETCS C  OTBETOM  IPHU
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBISETCA C
3a/layaMy, BONPOCAaMH H JPYTUMHU BUJIAMU TPUMEHEHUS
3HAHWUW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEpaTypor, NEPUOIUYCCKUMH U3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPHUHATHIC pEUICHHsS, CBOOOJHO BJaaeeT
Pa3HOCTOPOHHUMM  HAaBBIKAMH, MPUEMaMU  BBITOJHEHUS
MIPAKTUYECKHUX PadoT

7.1. [IpoMexyTo4Has aTTECTalMsI 00YJYarOIIUXCS
[TpoMexxyTodHast arTecTarys 00yJaroNIuXcs HAlpaBJICHA HA OICHWBAHHUE PE3YJIHTaTOB OOYYCHHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOIUTCS C UCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (OHHA OIEHOYHBIX CPEIACTB IO
00pa3oBaTeNIbHOI MporpamMmme.

IK3aMeHAIMOHHBINH Ou1eT Ne 0
MaccooOMeH B cucTeMax ¢ TBepaon (hazoit
OCHOBLI KJ'IaCCI/I(l)I/IKaLlI/II/I arrapaToB KOJIOHHOT'O THUIla
IIpumepsl 3ananui

Onpenenuts MacCcoBBI€ JOJIH KOMIIOHEHTOB B cMecH, cocTosmieit u3 300 kr 6enszomna u 200
KT TOJIyOJIa.

B pesynbTaTe npsimoii meperonky Hedtu monydeHo B yac 33800 kr OeH3MHOBOM (PpaKiiuu
(93-123°C), maccoBbIe 10JIT1 KOMIIOHEHTOB B KOTOPO# paBHbI: napadpuusl 27,4%,
Henpenenbubie 0,5%, apomarudeckue 0,7%, Hadrenst 71,4%. Onpenenuts KOMIOHEHTHBIH
cocTaB (pakIMi U MacCOBBIN pacxoj HeTH, €Clii BBIX01 (ppakiuu coctaBisieT 48% ot
o011ero pacxoaa HeTH, TOCTYNAIOMIEH Ha YCTAHOBKY IPSMOM MEPEeroHKH.

OnpenenuTs BHICOTY M JUAMETP ra30cenapaTopaBo00TACIUTENs (C BHYTPEHHEH
NEPEropoiKoii), B KOTOPBIH Mmociie KOHACHCAIIMH B KOHJIEHCATOPE-XOJIOIMIBHUKE U
oxnaxaeHus a0 40°C nmocrynaet 4200 kr/4 raza, 12300 kr/4 6ensuna, 1420 Kr/4 BOABI.
[Jasnenue B annapare 400 klla; monexynsapHas macca raza 40; oTHOCUTEIbHAS INIOTHOCTh
6ensuna npu 40°C 0,670. Ha opomenue u3 anmaparta otkauuBaroT 4260 kr/4 6eH31HA.

[Tpu KOoKCOBaHMH HEPTIHBIX OCTATKOB 00pa3yroTCs HE(DTEPOAYKTHI CICAYIOMIETO COCTaBa
(B MaccoBbIX 105X ): 28% HedTsiHOTO KOKCca, 60% XKUIKUX TUCTUILIATOB, 12%
KpEeKUHITa3a. PaccunTarh KOMIIOHEHTHBIN COCTaB YKa3aHHBIX MPOYKTOB, €CJIN Ha




ycraHoBKY nofaroT 38 800 kr He(hTAHOTO OcTaTKa B 4ac, a CTENEHb €ro KOHBEPCUU
cocrasiseT 90%.

B pesynbrare npsmoit neperonku Hedtr momydeHo B yac 34 000 kxr OeH3MHOBOH (Ppakiuu
(123-153 °C), maccoBbIe 1011 KOMIIOHEHTOB B KOTOpOU: napadunsl 18,8%,
apomaruueckue 4,7,%, Henpenensubie 0,5%, HadTensl 76%. OnpenenuTs KOMIOHESHTHBINA
cocrtaB (hpakLMU U MaccoBbIi pacxo HedTH, eciiu BbIxoa (ppakuuu cocraBiseT 18% ot
obmero (pacxona He(hTH, MOCTYMAONIEH HA YCTAHOBKY MPSMON TIEPETOHKH.

B pesynbrare nuponmsa Hedtu nomydero B yac 71 000 kr 6eH3uHOBOM pakmmn (93-
123°C), maccoBbIe 10JI1 KOMIIOHEHTOB B KOTOPOU paBHBL: apaduusl 7,1%, HenpeaenbHbe
43%, apomatuueckue 48,2%, HapTensl 1,7%. OnpeaenuTs KOMIOHEHTHBIA COCTaB

b pakIuu 1 MacCOBBIN pacxoa He(TH, €CITU BBIXOT GpaKIuu cocTaBisieT 68% oT o01ero
pacxoja He()TH, MOCTYMAIOUICH HA YCTAHOBKY MTUPOJIN3A.

[TepeBecTu 0OBEeMHBIE JOTU B MaccoBble 10 (%) sl KPEKUHT-Ta3a CIeAYIOLIEro
cocrtaBa: Boaopos 3%, metan 48%, atan 17%; nponaun 35%, Oyran 5% stunen 2%,
nponwieH 6%, OyreHst 4%.

IToaroroButh COO6H.I€HI/IC Ha TEMY ((KO)KYXOTI)Y6LIEITHG TEIJI000MEHHEIE arIapaTbl»

HepequL BOITIPOCOB AJIA IMMPOBCACHUA HpOMe)KYTOQHOﬁ aTTcCTaluu
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JK3aMeHALMOHHbIE BOMPOCHI
ConepxaHue Kypca U ero Ha3HaueHUEe
TenneHu pa3BUTHs MPOIECCOB HeTerazonepepadboTKu
Krnaccngukanus 0CHOBHBIX (THUIIOBBIX) TIPOIIECCOB U AIMapaTOB TEXHOJIOTHH HedTerazomnepepadoTKH
HaznaueHwue pacueTa mpoIeCCOB U almnapaToB U €ro COJePKAHUES
OO0mIre MONOKEHHS O COCTABICHUH MaTePHANBHBIX U SHEPTeTHUCCKIUX OalaHCOB
Ponbe MaccooOMeHHBIX MporieccoB B HedrerazonepepaboTke
OcHOBHEBIE 3aKOHBI MacCOOMEHa
OO01re NpU3HaKu MacCOOOMEHHBIX TPOIIECCOB
OCHOBHOE ypaBHEHHE MaccomepeIaun
YHCITo TEOPETHUSCKHUX TAPEIOK
MaccoobMeH B cucTeMax ¢ TBepIoi ¢as3oit
[IpaBmio ¢a3 u ero mprMeHeHUE K IpoIieccaM MaccooOMeHa
Hacelenssle U neperpeTsie napbl
Kitaccudukanust JByXKOMIIOHEHTHBIX CMECEH JKUAKOCTEH
OCHOBHEBIC 3aKOHHI (Pa30BOTO paBHOBECHS
PaBHOBecHBIEe cocTaBbl (a3
OHTanbIuiHAS AHarpaMMa

CymHoCTh MPOoLIeCCOB UCHAPEHUS U KOHACHCAIINH
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Crioco0BI UCTIAPEHHS KUIKOCTH

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

O} PeKTUBHOCTD TapeIKu

CriocoOBb!I CO3aHUS OPOLLICHUS B KOJIOHHE

Crioco0BI TOABO/IA TEIUIA B HU3 KOJIOHHEI

BrusiHue TemMmepatyphl U IaBICHUS Ha paboTy peKTU(GUKAIIMOHHON KOJOHHBI
Oco0EHHOCTH PEKTUPHUKAINH OIU3KOKHUITSAIINX U a3€0TPOITHBIX CMECei
[IpuHIIIIATEHBIE CXEMBI a3€0TPOITHON M AKCTPAKTUBHOHN peKTH()UKAIIMN
®dusndeckas CyIIHOCTbh Mpolecca abcopOIuu

[IpuHIHITHAEHBIE CXeMbI A0COPOITHOOHBIX YCTAHOBOK

OcyIika IpUpOTHBIX Ta30B

OcHoBHBIE (DaKTOPHI, BIHUSIONINE HA TIPOIIECCHI a0COPOITUY U AeCOpOIHH
KoHucTpykim abcopbepoB

OCHOBBI KJTacCH(DUKAIMH aNapaToB KOJOHHOTO THITA

TapenbuyaTbie KOJIOHHBI

OCHOBHBIE MTPHUHIIUIIBI KJIacCU(UKALIUN TapeTIoK

YerpoticTBo u paboTa 6apOOTa)KHON TapeIKH

Kiiananssle Tapenku

CrpyiiHble Tapenku

CyIHOCTB TIpoliecca aacopOoruu

XapakTepUCTUKH aJICOPOCHTOB

HecopOrus

Ancopbepsl

CyIIHOCTB TpoIecca IKCTPAKIUU

OCHOBHBIC METO/IbI OCYIIICCTRBIICHHSI DKCTPAKIIMN

OKCTpaKTOpHI

OCHOBHEBIC MTPEACTABICHHS O CYIIKE

PaBHoBecHas BIa)KHOCTD U BUABI CBA3U BJIard C MaT€pruajioM
KuneTnka ra3oBoit cymku

KoHcTpykiuy razoBbIX CyLIMIIOK

OtcrauBanue

CKOpOCTh OCaXICHUS

Annaparypa Jisi OTCTauBaHUs
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Buap! puiabTpyronmx meperopoiox u 0caaKkoB
TeopeTmueckre OCHOBHI (PIITFTPOBAHUS

Ammaparypa i rIbTPOBaHHS

IenTpoOesxHas cuiia U GakTop pa3aeiacHus

OTcroiiHoe HEeHTPUPYyTUpoBaHUE

I{enTpobesxHOe PuIbTpOBaHHE

KoHcTpykiuu nieHTpudyr u cenapaTopos

Paznenenue HEOAHOPOAHBIX CUCTEM B LIMKIIOHAX
OnexTpryeckue crocoOsl pa3aeneHns He() TSHBIX SMYIbCHI
OJexTpuyecKas OYUCTKa ra3a

MuepumonHas o4ncTKa raza

LlenTpobexHbIe razocenapaTopsl

Mokpas ouncTKa raza

Haznauenwne u ciocoObI IepeMennBaHus JKUIKOCTEH
MexaHuueckoe nepeMelIiBaHue

Bap6oTaxxHoe mepeMennBanme

I'mapaBnnyeckue crocoObl MepeMeIuBaHUs

JIBmkeHne moToka rasza (mapoB WiIH )XHIKOCTEH ) uepe3 TUIOTHBIA CII0W 3€pHUCTOTO MaTepuala
JIBrmkeHune moToka rasza (mapoB WU KUAKOCTEH) Yepe3 B3BEUICHHBIN CII0H 3epHUCTOTO MaTepuaja
Pexxum nmHEeBMOTpaHcopTa

Omuyeckre OCHOBBI M3METBYCHHUS TBEPIBIX MATCPHAIIOB
ManmHsl KpyImHOTO ApoOIeHUs

MarmHbl CpeHero U MEIIKOTO IPOOTICHUS

MaIimHbI TOHKOTO U3MEJIbYCHUS

OCHOBHBIC BUABI KIIACCU(PHUKALNHT 36PHACTOTO MaTepHaia
Krnaccuguxarops

Jlo3upoBaHue TBEPABIX MaTEPHAIIOB

TpyOuatble neun

TenmooOMeH B TpyO9aTol meun

OCHOBHBIC THIIHI ITe4ei

Kiaccuduxkarust TeTuio0OMEHHBIX anmapaToB



