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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.3 IIpoueccsl u anmapaTsl HedrerasonepepaboTKu

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 15.03.02 TexXHOJIOrHYECKHE MAIIMHBI K 000PYI0BaHHE
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
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Cemectp 5
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JlabopaTopHbIie pabOThI - 4acoB

[IpakTryeckue 3aHATUS 36 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(6e3 yuera 7Kk3.) 72 JacoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 5) cemMecTp

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
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3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB
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COT'JTACOBAHO J.B. Koctpomuu

(M1.0. ®amunus)

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

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMIJ 20.02.2026 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 96 [1K-1, TIK-2,




I1K-3

Jlexuusi. OCHOBHBIE MOHSATHUSA U 3aKOHBI MaCCOOOMEHa. 4

PaBHOBECHBIE CUCTEMBI

[IpakTuueckoe 3ansTue. OCHOBHBIC OHATHS U 3aKOHBI 4

MaccooOMeHa. PaBHOBECHBIE CUCTEMBI

Jlexuusi. OCHOBHBIE MOHSATHUS U 3aKOHBI MAaCCOOOMEHA. 8

PaBHOBECHBIE CUCTEMBI

Jlexuwms. Micnapenue u koHaeHcanus. Pextupukanms 4

IIpakTnueckoe 3ansaTue. Mcnapenue u KOHAEHCAIMs. 4

Pextudukanms

Jlexuwms. Mcapenue u konaeHcanus. Pextupukanms 8

Jlexuus. A3eoTponHasi U SKCTPAKTUBHAS PEKTU(PUKAITHS. 2

AOGcopOrus 1 necopOrust

[TpakTrueckoe 3austue. Pacuer pekTuukanoHHbIX U 2

a0COPOIMOHHBIX KOJIOHH

Jlexuus. Pacder pekTu(UKAIIMOHHBIX U a0COPOITMOHHBIX KOJIOHH 4

Jlexums. AncopOmms 2

[TpakTrueckoe 3ansaTue. Pacuer nporiecca agcopoumu 2

Jlexums. AncopOmms 4

Jlexuus. Dxkcrpakuus 2

IIpakTrueckoe 3ansaTue. Pacyer 0JHOKpaTHOM, MHOIOKPATHOW U 2

POTUBOTOYHON IKCTPAKIIHH

Jlexuus. Dxcrpakuus

Jlexuus. Cymika 2

[TpakTrueckoe 3ansTHE. MaTepuanbHbIi U TETJIOBOM OalaHCHI 2

polecca CYIIKU

Jlexuus. Cymika 4

3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE

KP

BrimonHeHe pacueTHBIX CEMECTPOBBIX 3aJaHUIA 32

I'mapomexanuveckne nNpouecchl 72 IIK-1, TIK-2,
IK-3

Jlexuus. OtcrauBanue. @UILTPOBAHUE 4

[TpakTdeckoe 3ausatue. OrcranBanue. unbTpoBaHue 4

Jlextus. OtcrauBanue. @UILTPOBAHUE 8

Jlexuust. LleHTpoOexkHOE OCaXICHHE U LIEHTPOOEKHOE 2

(huabTpOBaHKE

[TpakTudeckoe 3austue. LleHTpoOexxHOE OcaxaeHne U 2

HEHTPOOEKHOE (HUIHTPOBAHNE

Jlexuust. LleHTpoOexHOE OCaXICHHE U LIEHTPOOEKHOE 4

(huabTpOBaHKE

Jlexuus. DnekTpuyeckoe ocaxkaeHue. Pa3aeneHne ra3oBbix 2

JIUCTICPCHBIX CUCTEM

[TpakTudeckoe 3ausatue. Pacuet anexkrpodunsTpos 2

Jlekuus. Dnexkrpuueckoe ocaxaeHue. Pa3znenenre ra3oBbix 4

JUCTIEPCHBIX CUCTEM

Jleknus. IlepememmBanue xuakocteil. ' uapoquHaMuka ciost 4

3€pHUCTBIX MATEPUAIOB

[IpakTunueckoe 3austue. [lepeMenmrBanme sKUaKOCTEN. 4




['uapoariHAMUKA C1051 3€PHUCTBIX MAaTEPUAJIOB

Jlekuus. IlepememmBanue xuakocte. I uapoquHaMuka cios 8

3€pHUCTBIX MATEPUAJIOB

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE

KP

BrinosiHEHUE paCYETHBIX CEMECTPOBBIX 3aIaHUI 24

Mexannuyeckue nNpouecchl 12 IK-1, ITK-2,
[1K-3

Jlexuust. i3MenbueHne TBEpABIX MaTepHaioB, KJIaccu(puKaus u 2

JI03UPOBAHUE TBEPAbIX MAaTEPUAJIOB

IIpakTnueckoe 3ansaTue. M3menpuenue TBEpAbIX MATEPUAIIOB, 2

KJ1accu(UKallKs U I03UPOBAHUE TBEP/IbIX MAaTEPUAJIOB

Jlexums. i3MenbyueHre TBEpABIX MaTepHaioB, KJIaccu(puKaus u 4

JI03UPOBAHUE TBEPAbIX MAaTEPHAJIOB

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE

KP

BrInonHenne pacyeTHbIX CEMECTPOBBIX 3aaHUI 4

TenJioBble npoiecch 36 IK-1, ITK-2,
IK-3

Jlexuus. TpyOuateie neun. TennooOMeHHbIE anmapaThl 6

[TpakTueckoe 3anstue. Tpybuarsie neuu. TernnooOMeHHbIE 6

anmnaparsl

Jlexuus. TpyOuateie neun. TennooOMeHHbIE anmapaThl 12

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE

KP

BrInonHeHne pacyeTHbIX CEMECTPOBBIX 3aaHUI 12

WMuas koHTakTHAst paboTa: 0

IToAroToBKa K 9K3aMEHY 30

[TpoBeneHme dK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHrne AMCUMIUIMHBI PEKOMEHIYETCs HadaTh C O3HAKOMJIEHUS ¢ pabodeil mporpaMmoi, ee
CTPYKTYpOll U coJep)KaHHUEeM pa3fesioB. Y4eOHbIl MaTepual CTPYKTYpUpPOBaH, HW3Yy4EHHE
JUCLIUTUINHBI OCYILIECTBIISAETCS B TEMaTU4ECKON IIOCIIEA0BATENBHOCTH.
3aHATHSA JIEKIMOHHOTO THNA JAKOT CHCTEMaTU3UPOBAHHBIE 3HAHMS MO AUCLMILIMHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HanOoJee CIOKHBIX U BaXHBIX BOIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpaiiaTe BHUMaHUE Ha
GOpMYyIUPOBKM U KaTeropuH, pacKpblBalOIIUE CYThb MpPOOJIEMBbl, SBIEHUS WM TpoIlecca;
3auKcUpOBaTH BBIBO/IbI u MIPAKTUYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHAITHSIM CEMHUHAPCKOr0 THIA BKJIIOYAET O3HAKOMIIEHME C IIAHOM
MPAKTUYECKOTO 3aHATHSA; paboTy ¢ KOHCHEKTOM JIEKUWH, BBIMOJIHEHHE JOMAIIHEro 3a/JaHus,
paboty ¢ yueOHOM W y4yeOHO-METOAMYECKON JUTEpaTypoi, HAyYHBIMH H3JAHUSMU U
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpammoin
JUCLUIUINHBI.

ConepxaHne caMOCTOATEIbHOM PadoThl onpenaessercs padouell MporpaMMol TUCHMILIMHBI,
OLICHOYHBIMU M METOAMYECKHMMM MaTepHuajaMu, 3aJaHUsIMH M YKa3aHUSIMH IpPEnoJiaBaTels.
CamocrosiTenbHass paboTa MOXET OCYIIECTBISATHCA B ayJUTOPHOW W BHEAyIUTOpHOU (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYIIECTBICHHUS CAMOCTOSTENBHOW pabOTHl SABISETCS SICKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNibHasl Cpela YHUBEPCUTETa, KOTOopas o0ecrneyuBaeT IOCTyN K
oOpa3oBaTenbHOW  mIporpaMme, paloueil  mporpamMme  AMCHUIUIMHBL, K  3JEKTPOHHBIM
OMOINOTEYHBIM



cuctemMaM, NpodeccHoHaNbHBIM 0a3aM MaHHBIX M MH(POPMAIMOHHBIM CIPABOYHBIM CHUCTEMaM.

I/ISYT-ICHI/IC JUCIHMIIIIMHBI BKIIFOHYACT BBITIOJTHCHHUEC KOHTPOJIbHBIX pa60T.
HepI/IOI[I/I‘-IHOCTb MMpOBCACHM, q)OpMBI TCKYHICTO KOHTPOJIA YCIIEBACMOCTHU, CUCTEMA OLICHHUBAHUA
Xoz4a OCBOCHHA JUCHUITIINH MpCaACTaBJICHbBI B pa6oqel71 ImporpamMmme.

(DOpMOfI HpOMe)I(YTOHHOﬁ arrecraiuu 1o JUCHUIIIINHE ABJIACTCA DK3aMCH.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METO/JUYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NeNe Crnucok UCToJIb3yeMOH JTUTEPaTypPhl M3/IAHUH, MMCIOILXCA B
n/m OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. [Taiine, Anekcanap AsekcanapoBud. [Iporieccsl pa3aeneHus u 29
OUYUCTKU TPOAYKTOB mepepaboTku HedTu u rasa [Tekcr] :
yaeOHOe TmocoOme : [mo  cnemumanbHOCTIM 240401
"Xumuueckass TeXHOJIOTUsl oprannyeckux Beniects", 240403
"XuMudecKkas TEXHOJIOTHS TMPHUPOJHBIX SHEPrOHOCUTEIICH U
YIJIEPOAHBIX MaTepuanoB" W HAMpPaBIEHUIO MOATOTOBKH
maructpoB 240100.68 "Xwumuyeckas texnomorus'] / A. A.
laiine, B. E. ComoB. Cankr-IlerepOypr: Xumuzaar, 2012. -
374, [1] c. ISBN 978-5-93808-199-4. Dx3eMIUIspHI: BCEro
29.
2. |bepmuu, Mapk AGpamosuu. KBanuduurpoBaHHas mepBUIHAS 30

nepepaboTka HEPTSIHBIX U TMPHUPOJIHBIX YIIEBOJOPOIAHBIX
razoB [Tekcr] / M. A. bepnun, B. I'. T'opeuenkos, B. II.
Kamnpanos. KpacHonap: [Coserckast Kybans], 2012. - 514, [2]
c. ISBN 978-5-7221-0909-5. Dx3eMmursipsl: Bcero 30.

3. |Bepxwuumnckas, Csernana BmagumupoBHa. Xumus u 27
TexHosorust Heptu u raza [Tekcr] : [yueOHOe mocoOue ist
cryaentoB yupexaenuit CI10] / C. B. Bepxxuuunckas, H. T
HurypoB, C. A. CununuH. 3-¢ wu31., HUCIOp. U JIOI.
MockBaMockBa: @OPYMUHO®PA-M, 2014. - 415 c¢. ISBN
978-5-91134-893-9978-5-16-009863-0. Dx3eMIUIApHI: BCETO
217.

4. |Apa6os, M. III. Ilpomeccrsl u arperarbl mpu mnepepadoTKe
raza u HepTM ¢ KHCIBIMH KOMIOHeHTamu [DnektpoHHblii| https://e.lanbook.com/book/2

pecypc] / Apabo M. IIl.,Apabosa 3. M., ApaboB C. M. 08451
Caukr-Iletepoypr: Jlans, 2022. - 260 c¢. ISBN 978-5-8114-

5. (Ilumaues, A. M. TexHomorudeckoe oOecCIeueHHE
HaJIS)KHOCTH HedTerazoBoro obopynoBanus [DnekrpoHHslii| https://e.lanbook.com/book/1
pecypc] : ydaeOHoe mocobume i By3oB / IllumaueB A. M., 51197

Camurymmus I'. X. 2-e u3a., crep. Cankr-IlerepOypr: Jlans,
2020. - 68 c. ISBN 978-5-8114-6643-6.

6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe

/1 | IeHus y9eOHbIX 3aHSATHH,
CaMOCTOSATENIbHON pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTanuu

obecrnieueHne

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA JUCHUIUIMHBI, ®OHJ OLEHOYHbIX

CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPaBJIEeHbI HA!
- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS ), PEAYCMOTPEHHOTO
paboueii mporpamMmmoi;
- YMEHHE Wu3JlaraTb MaTepuan (YeTKOCTb, IPAMOTHOCTb M3JI0KEHUS MaTepuaia, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TCOPETUUECCKUE 3HAHUS MPU PEIICHUHN MPAKTUICCKUX 3aJaHUH.
[IIkana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH
AJIEMEHTOB
KOMITCTCHITHH

Kputepuu oneHnBanus

[Ikana
OLICHUBaHUA

[Toporossiii
YpOBEHBb

OOyuaromuiics HMMeEeT 3HAaHUS OCHOBHOIO Marepuaa,
OpPOSIBIISIET YMEHHE JIOTUYHO €ro M3jaratb, HO MOXET
A0IYCKAaTb HETOYHOCTH B HU3JI0KECHUHU marcpualia,
HE/JI0CTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPYAHCHUA B BBIITOJIHCHUHA IMTPAKTUYCCKUX SaHaHHﬁ.

YZIOBJIET-
BOPUTEIHHO

[IponBuHYTHII
YPOBEHB

OOyuaromuiics TBepIO 3HAeT NPOTPaMMHBIM MaTepuall,
U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPABUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOMPOCOB U 3ajad, BiajeeT HEOOXOAUMBIMU
HaBBIKAMU ¥ IPHEMaMH UX BBIIOJTHEHHUS

XOPpOLIO

Beicokuii ypoBeHBb

OOyuaromuiicss TIy0OKO W MPOYHO YCBOMJ IPOrpaMMHBIHI
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT ucUepIbIBalOIIe OTBETHI HA IOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOW, TIPU ITOM
oOyJaroImuiics He 3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHUN  3aJaHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJAMHU HPUMEHEHUs
3HaHW#, TIOKa3bIBA€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, NEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIE pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

OTJIMYHO

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECleYMBaeT OLEHHBAHHWE XO0Jla OCBOCHUS
(MomyJIsl) M MPOU3BOAMUTCS ¢ IPUMEHEHUEM TEXHOJIOIMU PEHTUHIOBOTO KOHTPOJISl B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsSAoK cOCTaBI€HHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEJEHHMS HPOLENypbl OLEHUBAaHHWA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HalpaBJICHHBIX HAa OCBOCHHME 3HAHWUH, yYMEHHH, HAaBBIKOB ¥/ WM ONbITa JAEATEIBHOCTH, IO
HaKOIUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®T'EOY

IUCLUILINHEI




BO «III'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YJAFOIIUXCS
[TpomexxyTouHasi arTecTanus OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYyYEHUS
M0 TUCIUTIUIMHE (MOYJIIO) ¥ IPOBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[Ipumepbl TUIOBBIX KOHTPOJIBHBIX 3aJaHUM U3 0asbl q)OHz[a OLIEHOYHBIX CPEACTB II0
00pasoBaTenbHOI ITporpamMme.
JK3aMeHANMOHHLIN Ouser Ne (

1. MaccooOMeH B cucTeMax ¢ TBeploi ¢aszoit
2. OCHOBBI KJIACCU(DUKAITHH alllapaToB KOJOHHOTO THIIA

[Ipumeps! 3anannit

1. OnpenenuTs MacCOBBIE JOJIH KOMIIOHEHTOB B cMecH, coctosmiei n3 300 kr 6enzona u 200
KT TOJIyOJIa.
2. B pesynbrate npsmoii neperonku Hedtu noaydeHo B yac 33800 kr OeH3MHOBOM (paKiuu

(93-123°C), maccoBbIe 10J11 KOMIIOHCHTOB B KOTOPO# paBHbI: napaduubl 27,4%,
Henpeaenbubie 0,5%, apomaruaeckue 0,7%, Hadrens! 71,4%. OnpenenuTb KOMIOHEHTHBIN
cocTaB (paKIMK ¥ MacCOBBIN pacxoj HedTH, €CiI BbIX0 (ppakiuu coctaBisieT 48% ot
o0miero pacxoja HepTH, TOCTYIMAONICH HA YCTAHOBKY MPSIMOM ITEPETOHKH.

3. Onpenenuts BHICOTY M JUAMETP I'a30CENapaTopaBoI0OTACIUTENS (C BHYTPEHHEN
NIEPErOpO/IKOi), B KOTOPBIH MOCIe KOHACHCAIIMH B KOHIEHCATOPE-XOJIOUIBHUAKE U
oxnaxzaeHus 10 40°C nocrymaer 4200 kr/4 raza, 12300 xr/4 Oen3una, 1420 Kr/4 BOABIL.
Hasnenue B anmapate 400 Ila; monexynspHas macca raza 40; oTHOCHUTEIbHAS TIJIOTHOCTh
6ensuna npu 40°C 0,670. Ha opomenue u3 anmnapara orkaunbaroT 4260 kr/y OeH3nHa.

4. [Tpu KoKcOoBaHUM HEPTAHBIX OCTATKOB 00Pa3yIOTCS HEPTENPOIYKTHI CIETYIOIIETO COCTaBa
(B MaccoBbIX A01s1X): 28% HedTsHOTO KoKca, 60% KUAKUX TUCTHIUIATOB, 12%
KpeKHHITa3a. PaccunTaTh KOMIIOHEHTHBIN COCTAB YKa3aHHBIX IIPOJIYKTOB, €CIIM Ha
ycraHoBKY nofaroT 38 800 kr He(hTAHOTO OCTaTKa B Yac, a CTENEeHb €ro KOHBEPCUU
cocrasisieT 90%.

5. B pesynbrare npsmoit neperonku Hedptu nosydeHo B yac 34 000 xr OeH3MHOBOM ppakuuu
(123-153 °C), maccoBbIe 10JIM KOMIIOHEHTOB B KOTOPOii: mapadunsl 18,8%, apomatiueckue
4,7,%, nenpenenpabie 0,5%, HagTeHsr 76%. OnpenenuTs KOMIIOHEHTHBIN COCTaB (PpaKIun
¥ MacCOBBIN pacxoa HepTH, ecu BbIxo ¢pakiuu coctaiseT 18% ot obmiero (pacxoma
He(TH, TOCTYNAIOIEH Ha yCTAaHOBKY MPSAMON MEPEroHKH.

6. B pesynbrare nuponusa Hep T nosyueHo B yac 71 000 kr 6eH3uHoBON ¢ppakuuu (93-
123°C), maccoBbIe /10J11 KOMIIOHEHTOB B KOTOpPO paBHBI: napaduusl 7,1%, HenpeaeabHbIe
43%, apomatuueckue 48,2%, Haptensl 1,7%. OnpeaenuTs KOMIOHEHTHBIA COCTaB
(dpakuuu 1 MaccoBbIi pacxo] HeTH, eciu BBIXOJ ppakiuu cocTaBiseT 68% ot obiiero
pacxona He(TH, MOCTyMaroel Ha YCTAaHOBKY MUPOJIN3a.

7. [TepeBecTr 06beMHBIC O B MacCOBBIE 10JTH (%) 7151 KpEKUHT-Ta3a CIEAYIOIIEeT0 COCTaBa:
Bozopoa 3%, meran 48%, 3tan 17%; npomnan 35%, 6yran 5% stunen 2%, npomwieH 6%,
OyTteHsl 4%.

8. [ToaroroButk coodiieHne Ha Temy «KoxyXxoTpyOuaThie TEIIO0OOMEHHBIE aIapaThbi»



[IepeueHb BOIPOCOB AJIsl HPOBEACHUSA POMEKYTOUYHOM aTTECTALlU

3K3aMeHaIII/IOHHI)Ie BOIIPOCHI

9. ConeprkaHne Kypca U ero Ha3HauYeHue

10. TenmeHMM pa3BUTHSI IPOIIECCOB HeTeraszonepepaboTKH

11. Krnaccugukanys 0OCHOBHBIX (THUIIOBBIX) TIPOIIECCOB U ANMapaToOB TEXHOJIOIHU HedTerazomnepepadoTKu
12. Hasnauenwne pacuera mpoIrieccoB u anmaparoB U €ro CoAep>KaHue

13. OO011ue MON0XKEHUS O COCTaBJIIEHUU MaTEPUAIbHBIX U SHEPreTUYECKUX OaJaHCOB
14. Posb MaccooOMeHHBIX MpoIieccoB B HedrerazonepepaboTke

15. OcCHOBHBIE 3aKOHBI MacCOOMeHa

16. OO01mue Mpu3HaKu MacCOOOMEHHBIX TPOIIECCOB

17. OcHOBHOE ypaBHEHHE MacCONepe1adn

18. Yucno TEOpeTUIECKUX TapEIoK

19. MaccooOMeH B cucTeMax ¢ TBepnon dazoit

20. IIpaBuno a3 u ero npuMeHeHue K mporeccaMm MaccooOMeHa

21. HacrIimennsie 1 neperpeTsie mapsl

22. Knaccuduxanust JByXKOMIIOHEHTHBIX CMECeH KUAKOCTEH

23. OCHOBHBIE 3aKOHBI (Da30BOT0 paBHOBECHS

24, PaBHOBecHBIE cOCTaBHI (a3

25. OHTanbNMHAS AUarpaMMa

26. CyImHOCTh MPOIIECCOB UCTIAPEHUS U KOHACHCAINH

27. CriocoObI HCTIapEHUS KUIKOCTH

28. CyIIHOCTh Tporecca PeKTU(PUKAINN JBYXKOMIIOHCHTHBIX CMECeH

29. [puHIIIIATEHOE YCTPOHCTBO PEKTU(UKAIIMOHHON KOJOHHEI

30. O} PeKTHBHOCTH TapeIKu

31. Croco0bl co3/1aHUsT OPOIICHUS B KOJIOHHE

32. Croco05! 1101BOAa TEILIa B HA3 KOJIOHHBI

33. Brusiare Temnepatyphl U 1aBICHUS Ha paboTy peKTH(UKAIMOHHON KOJOHHEI
34. Oco0eHHOCTH PeKTU(PHUKAIIMN OIU3KOKHUIISAIINX U a380TPOITHBIX cMecei

35. [IpuHIENUIATEHBIC CXEMBI a3€0TPOITHON M AKCTPAKTUBHOHN peKTH(UKAIMN

36. ®dusnueckas CyImHOCTh mporiecca abcoporuu

37. [MpuHIMTIHATTEHBIE CXEMBI A0COPOITMOOHBIX YCTAHOBOK

38. Ocymika IpupoAHBIX T'a30B

39. OcHoBHBIE (DaKTOPBI, BIMSIOIINE HA TTPOIECCH a0COPOIIMHU B JecOpOIIH



40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

KoncTpykiuu abcopbepos

OCHOBBI KJTacCH()UKAIMH anapaToB KOJOHHOTO THITA
TapesnpuaTsie KOJOHHBI

OCHOBHBIE MTPHUHIIHITE KITACCH(DUKAIIH TaPEIOK
YcTpoiicTBo U paboTa 6apOOTaKHON TapeaKu
Kiarmanneie tapenku

CrpyiiHble Tapenku

CymHoCTb Tporecca aacopOonuu
XapakTepuCTHKH afcopOESHTOB

HecopOuus

Ancopbepsl

CymmHoCTb Tporiecca SKCTPaKIUU

OCHOBHBIE METOIBI OCYIIECTBICHHS YKCTPAKIIHI
OKCTPAKTOPHI

OCHOBHBIE NIPEJICTABICHHS O CYIIIKEe
PaBHOBecHast BITaXXKHOCTB ¥ BUABI CBSI3U BIIATH C MATEPHAIIOM
Kuneruka ra3oBoii cymku

KoHCTpyKIiy ra30BBIX CYIIAIOK

OTtcTrauBaHue

CKOpOCTh OCaXKICHHS

Ammaparypa Uil OTCTauBaHUS

Buns! punsTpyromux neperoposiok 1 0CaaKoB
TeopeTmueckre OCHOBBI (PIITHTPOBAHUS
Amnmaparypa s GHIBTPOBAHUS

LenTtpobexnas cuna u GakTop pasneneHns
OTcroiiHoe IEHTPUPYTHPOBAHNE
Lentpobexnoe puIbTpoBaHue

KoncTpykimn neHTpudyr u cenaparopoB
PazzneneHne HEOTHOPOIHBIX CUCTEM B IIMKJIOHAX
OnexTpuueckne crocoOb! pa3/iesieHns] HEPTAHBIX dIMYIbCHI
DJeKTpruYecKas OUMCTKa rasa

WHepryioHHast 04nCTKA ra3a

LlentpobexHbie ra3ocenapaTopbl

Moxkpasi OunCTKa raza



74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

HasHnaveHue u criocoObl mepeMenInBaHus KUIKOCTSH

Mexanndeckoe iepeMennBanmue

BapOoTtaxxHoe nepeMeluBaHye

I'mapaBigeckue criocoObl epeMenTHBaHUS

JBmxeHue nmoToka raza (mapoB WM KUAKOCTEH) Yepe3 IIIOTHBIM CII0H 3epHUCTOr0 Marepuaia
JIBrm>keHre MoToKa ra3a (apoB WU KUAKOCTEH ) Yepe3 B3BEIICHHBIN CIIOH 36pHUCTOTO MaTepraia
Pexxum nmHeBMOTpaHcmopTa

®du3uvecKkre OCHOBBI U3MENILYECHHUS TBEPABIX MAaTEPUAIOB

MamuHbI KpyITHOTO IpOoOIeHUS

ManmHsl CpeTHETO U MEJIKOTO IPOOJICHUS

MamuHbI TOHKOTO W3MENbYCHIS

OcHoBHbIE BUJIBI KJIaccU(UKAIIUU 3EPHUCTOTO MaTepuasa

Kitaccudukatopsl

Jlo3npoBaHne TBEPIBIX MaTEPHUAIIOB

TpyOGuaTsie neqn

TermooOMeH B TpyOUaToi meun

OCHOBHBIE TUTIBI TIEUeH

Kitaccudukarust TeruioOOMEHHBIX arapaToB



