MwuHUCTEPCTBO HayKkM 1 Bbicliero obpasoBaHus Poccuinckon denepaumm
dhenepanbHoe rocyaapcTBeHHoe GroaxeTHoe 0bpasoBaTenbHOe yupexaeHne
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmit rocyaapCTBEHHbIA YHUBEPCUTET NPOMBbILLIIEHHBIX TEXHOMOMMIN U An3anHa»
(Cnerynta)

YTBEPXOAIO

MepBbIi NpOpeKTOp, NPOPEKTOP

no YP
A.E. PyauH

Pabouasi nporpamma AUCUMUNIIUHBI

| Bb1.B.AB.01.02 | DUBNKO-XMMNYECKME MPOLIECCHI TEXHONOMMN N3OENTNIN U3 KOXM

Y4yebHbIi nnaH:

Kadenpa:

2025-2026 29.04.05 NTM buomexaHuyeckuii aHanma asmk. yen. OO Ne2-1-162.plx

KOHCTPYMpOBaHWs U TEXHONOMM M3ENMiA U3 KoXn M. npod. A.C.

LLiBapua

HanpasneHve noarotoBku:
(cneumanbHOCTb)

Mpodunb NOAroTOBKM:

29.04.05 KoHcTpynpoBaHve M3genuin nerkom NpoMbILLIEHHOCTH

BromexaHunyeckuin aHanms OBUXKEHUS YernoBeka B NPOEKTNPOBaHUN

(cneumanusauus) obyBu
YpoBeHb obpa3oBaHus:  MarucTpatypa
dopma 0by4eHus: OYHas
MnaH yye6HOro npouecca
KoHTakTHas paboTta T .. ®
Cemectp i Cam. KowTpore, MEgg;): I'IpOMe)OK?/'\'I,'Ig‘-IHOVI
(kypc ansa 3A0) MNpakT. | paGoTa yac. '
Jlekumm 3aHSTUS 3ET aTTectaymm
Ml 34 17 30 27 3
2 Ok3ameH
Prna 34 17 30 27 3
Viroro Ml 34 17 30 27 3
Prng 34 17 30 27 3

CaHkT-lNeTepbypr

2025



Paboyas nporpamma AnCUMNNUHBLI COCTaBMEHa B COOTBETCTBUM C dbeeparnbHbiM rocy4apCTBEHHbIM 0Opa3oBaTeflbHbIM
CTaH4apToM BbicLlero o6pa3oBaHus nNo HanpasneHuto nogrotoekn 29.04.05 KoHcTpynpoBaHmue M3genun nerkom
NPOMbILLNEHHOCTH, YTBEPXKAEHHBLIM Npuka3om MuHobpHayku Poccum ot 22.09.2017 r. Ne 970

CocraButens (u):

KaHOuaaT TEXHUYECKMX Hayk, [oueHT CamopykoB OmuTpuii
Bsavecnasosuy

OT kadbepbl cocTaBuTENS: LLiep6akoB Cepreni

3aBefyownin kageapont KOHCTPYUPOBAHUA U TEXHONOTUN Banepbesny

n3gennun n3 Koxun M. npod. a.c. weapua

Ot BbINycKatLen kacdenpsi: LLep6akos Cepreni
3asegyowmnn kagenpom BanepbeBny

MeTtoanyeckuin otoen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AMCUMNIUNHBI: Cq:)OpMVIpOBaTb KOMneTeHuunn o6yqarou4er00ﬂ B obnactu TEOPUN N NPAKTUKN BbINMOJTHEHUA

d)I/I3I/IKO-XMMM‘-IeCKI/IX BO3JENCTBUN Ha Cblpb€ U MaTepuanbl B TEXHONONM4YeCcknx onepaunax npun m3rotoBneHun m3genuin n3
KOXU

1.2 3apaum QUCUUNNUHBI:

* OByyeHne mMeToaMYECKMM OCHOBaM Bbibopa (OM3NKO-XUMUYECKMX BO3LOENCTBUIA Npu pa3paboTke TEXHOMOormyeckmx
NpPOLIECCOB, UCMOSb3yEMbIX B MPOM3BOACTBE U3OENUIA U3 KOXN

+ PasButne y obyvarollerocsi HaBbIKOB MPOBEAEHUS] TEXHUKO-3KOHOMUYECKUX WCCreoBaHUn Mnpu BblipaboTke
ONTUMarnbHOro peLLeHUsi B TEXHONOMMYECKOM npoLiecce Ans pasnuyHbIX BUAOB U3Aenuii 3 koxu (obyBb, koxranaHtepes)

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

MpenBaputenbHaa NoAroToBkKa npeanonaraeT co3naHne OCHOBbI ANs POPMUPOBAHNUA KOMMNETEHLIMIA, YKasaHHbIX B M.
2, NPpU U3y4eHUN ONCLIUMNIINH:

COBpeMeHHbIe TeXHOonormm nponsesoacTea O6yBVI
COBpeMeHHbIe MaTtepuanbl B Nnpon3BoacTBe n3gennin nerkomn NPOMBbILUNIEHHOCTH
Hay‘-IHO-VICCJ'IeD,OBaTeJ'IbCKaﬂ pa60Ta

2 KOMMNETEHLUN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-4: Cnoco6eH opraHM3oBbIBaTb NOATBEPXAEHUE COOTBETCTBUS OOYBHOM U KOXXeBEHHO-rarlaHTepenHon
NpoAyKUumM B opraHu3auum

3HaTb: obnactu peanbHOro  WUCMOMb30BaHWS  PU3NKO-XMMUYECKUX  MpPOLEccoB MNpuM  MNpousBoacTBe 00yBUM U
KOXXeBEHHO-ranaHTepenHblxX U3genun

YMeTb: NCnonb3oBaTh MOMOXEHWS U ONbIT BHeAgpeHnAa coBpeMEHHbIX TeXHONorm4ecknx npoueccos B npon3soacTtee nagenun
N3 KOXU

BnapeTb: HaBblkaMu npakTn4ecKkoro sHeapeHus C*)VISVIKO-XI/IMI/I‘-IGCKI/IX npoueccoB B TEXHOJTOMMKO N3roToBJ1IEHNA C OLIEHKOM nX
3Ha4YeHuna B NoJsly4eHUn Ka4eCTBeHHOro Npoaykra npon3soncTea




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

paboTta

KoHTakTHas

Jlek.
(4acbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBAaL.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. dusmko-xmummnyeckmne npoueccol
npv coeauHeHnn aeTanemn U3nenuinm U3 Koxm
Mexay cobon

Tema 1. Agreausbl u cybcTpathl. Teopuu
agre3nn. Puanko-xmmMmmn4eckmne nNpoLeccsl,
NnponcxosiLLne npu NogrotToBke getanemn
n3genuin kK cknemsaHmo. OCHOBHbIE TUMbI
a[re3nBoB, HalleALwne NpMMeHeHNE B
00YyBHON U KOXranaHTepenHom
npombiweHHocTn. ConoctaBneHune
XapakTEePUCTUK KNeeB - paCTBOPOB, NaTEKCOB
M TepMoNnacTUYHbIX Knees. Bbibop
napameTpoOB PEXUMOB CKNenBaHusa getanemn
MU30Eernnmn U3 KoXxu.

MpakTnyeckas pabota 1: MiccneposaHne
CBOWICTB KreeB, NPUMeHsieMbIX Ansi
CKIenBaHus getanemn usgenvi u3 Koxu u
noabop peuenTypbl agre3avBoB  Ansi
CKIenBaHNsi pa3HOPOAHbLIX CyOCTpaToB
(netanewn HM3a n Bepxa 0byBu) mexay cobon

MpakTnyeckasa pabota 2: Beibop napameTtpos
pexvuMa ckrnevBaHust etanemn usgenvs us
KOXW C y4ETOM UCMONb3YyEMOro
obopynoBaHus

nn




Tema 2. CoeguHeHue getanen nsgenuin ns
KOXn ceapkon. CBapuBaHue getanen ns
TEpPMONNacTUYHbIX MaTepuarnos C
NCNosib30BaHNEM KOHBEKTUBHOIMO Y
KOHTaKTHOro cnocoboB nogsoga Tenna.
Capka getanei ¢ UICNoNb30BaHNEM SHEPTUN
3NEKTPOMAarHUTHbIX KonebaHuin
(MHpakpacHbI HarpeB, NasepHble
TEXHOMOrMYeckne NCTOYHUKN, SHEPrus
BbICOKOYACTOTHLIX kKonebaHun).
Mcnonb3oBaHMe MOLLHBIX aKyCTU4ECKMX
konebaHui B yNbTpa3ByKOBOM Anana3oHe
CrneKkTpa Ans ceapku getanen. Y4YET CBONCTB
MaTepuarnoB geTanen n3genui n3 Koxm npu
BblboOpe cnocoboB 1 peXxnmoB CBapKu.
KaButaumoHHble apeKkTbl 1 X NpUMeHeHne
B TEXHOMOMMM U3OENnn N3 KOXN

MpakTnyeckasa paborta 3: CBapuBaHue
JeTtanen martepuanos Bepxa pasnmyHbIX
N3OENUN U3 KOXM YINbTPa3BYKOM.
WMcnonb3oBaHue ABNeHns kaBuTaumn B
TEXHOMOrMYecKnx npoLeccax npu
N3roTOBMEHNN U3OENNIA U3 KOXM

MpakTnyeckas pabota 4: OueHka CBOWCTB
MaTepuanoB getanemn u3genuin n3 Kox
(MCKYCCTBEHHbIE U CUHTETUYECKUE KOXN),
COeaMHAEMbIX CBApPKOW NMpu NogBoae 3Heprum
B 30HY LLIBA BbICOKOYACTOTHbLIM CNIOCOOOM
OueHka CBOWCTB MaTepranos gertanen
n3aenuin n3 KoXun NpUrogHbIxX Ans
COeAMHEHMS CBAPKOM C MCMOMb30BaHMEM
3HEeprnu ynbTpa3ByKoBbIX konedaHun. Beibop
0obopyaoBaHUA 1 cocTaBreHne CXembl BBOAA

Pasgen 2. duaunko-xmummnyeckmne npoueccol
npu chopmoobpasoBaHmu geTanen nsaenun
N3 KOXM

Tema 3. CywHoCTb MeToAa ropsiyen
ByfkaHM3aLuumm Hu3a Ha obysu. PeuenTypa
CbIpbIX PE3VHOBBLIX CMECEN U Ha3Ha4YeHne
WHrpeaneHToB. PU3nNKo-xmMmmyeckmne
npoLecchl, MpoucxogdaLime npu n3roToBreHnm
CbIpON PE3NHOBOWN CMECU 1 ee ByNKaHu3auum
B npecc-gopme. NpeccoBbii U NNTLEBOM
crnocobbl ropsiyert BynkaHu3aumm.
PasHoBMaHoOCTM cnocoba npeccoBom
BynkaHusaumm. OueHka nokasaTenemn
KayecTBa CbIpol pe3VHOBOW CMECH U
BYJIKAHN30BAHHOIO M34enus.

MpakTnyeckasa pabota 5: NMogbop peuenTypbl
ChbIpOVi PE3VHOBOKW CMECK Ans MeTofa
ropsiyer ByrnkaHu3aLumm MOHOMMUTHbIX
MUWKPOMOPUCTbIX MOAOLLB MPUMEHUTENBHO K
pa3HbiM cnocobam BynkaHunsaumm (cnocob
BHELLUHEro AaBneHus, cnocob pocTa u np.).
Bbibop o6opyaoBaHusa 1 napameTpos
pexvmMa ByrnkaHu3aumm Hu3a obyBu Ha
npeccax.

MpakTnyeckas paborta 6: CoctaBneHue
TEXHOMOMMYECKOro NpoLecca N3roToBeHns
CbIpON pe3NHOBOW CMECK ANd NPeccoBOro u
NUTLEBOrO MeToAa ropsyen ByrkaHu3aumm um
nepeyYHs CPeACTB OIS KOHTPOS ee KayecTBa

ra

C,0




Tema 4. JlntbeBble cnocobbl
dopmoobpasoBaHusa geTanen H1u3a u3
TEPMOMACTUYHbIX MaTepuaros.
Peonornyeckune xapakTepucTukm
nnacTMULMPOBAHHOIO MNONMBUHUNXIOPMAA.
OcobeHHOCTN NUTbA geTanen
KOXXranaHTepenHbIX U3genun n3 nonMaMmmaoB
n cononumepos Tuna ABC.

Tema 5. JInTbe HM3a U3 TepmoanacTonnacTta,
TEPMONMACTUYHOrO NonmMypeTaHa.
Xnmundeckme n usnyeckne cnocobsl
NOBbLILLEHMS aare3nn Krnesi K moBepXHOCTU
netanen, U3aroToBMNeHHbIX 13
TPYAHOCKNENBaAEMbIX NOAOLUBEHHbIX
nonMMepoB H13a obysw.

Mpaktnyeckass pabota 7: CocTtaBneHune
TEXHOJI0rMYECKOro NPoLLecc N3roToBIEHNS
NoJoLLB U3 TEPMO3ACcTONIacToB n
TEpPMONMacTUYHOro NosnnypeTaHa.
CpaBHUTENBHbIN TEXHUKO-3KOHOMMWYECKUIA
aHanma3 XMMM4eckux n manyecknx cnocobos
NOBbLILLIEHMSA aare3nn Knees K
Tpy4AHOCKNenBaeMbIM NnonuMepam 418 Hisa
0o6yBun

MpakTnyeckasa pabota 8: iccneposaHune
CcnocoboB NOBbLILLEHWS aare3un Krnes K
NOBEPXHOCTK AeTanemn us
TEpMO3acTonnacToB.

Pasgen 3. ®n3nko-xmmmyeckne Bo3gencTens,
ucnonb3yemble Ha cTaaum c6opkm nsgenun
N3 KOXM

Tema 6. Penakcauus BHyTPeHHUX
HanpspKeHUn B npouecce opMOBaHUS
3aroToBOK Bepxa 0byBMu.

Tema 7. Tenno - 1 MaccoobmeH npu
BbIMOSTHEHUN TUTPOTEPMUYECKMX ONepaL i

MpakTnuyeckasa pabota 9: Buibop
NepcnekTMBHLIX CMOCOBOB yBNaXHEHNS
3aroToBOK Bepxa 06yBU MNepCnekTuBHOIO
WHTEHCUMLMPOBAHHOTO cnocoba CyLLKK
06yBW C BEPXOM M3 HATYparbHON KOXK

ra

Tema 8. Cnocob nony4yeHnsi pOpMOBaHHbIX
netanen n3 MMKpoOSi4encToro nonmypeTaHa
(MeToq «Knakoro opMoBaHUSI»).

MpakTnyeckas pabota 10: PacyeT maccoBoro
COOTHOLLEHNSA KOMMOHeHTOB A u B anga
nony4eHnss MUKPOSAYEenCToro
NnonnypeTaHoBOro H13a Ha obyBu.
CocTaBneHue TeXHONoOrM4eckoro npotecca
N3roTOBIIEHUS MONNYPETAHOBbLIX NOAOLLB
OBYyXCTaAUHLIM METOAOM C yKa3aHUeM
nepeyHsl CpeacTB U METOA0B KOHTPOMS UX
KauyecTBa

Mpaktnyeckas pabota 11: O3HakoMneHune c
METOLMKOW KOHTPOIS KayecTBa npouecca
«©Kuakoro oopMoBaHusi» AeTtanemn Husa
00yBM 13 MUKPOSTHENCTOrO MoNMypeTaHa




Tema 9. Pusmnko-xmummnyeckne cnocodsbl
OTAENKN U3OENUA N3 KOXKU

MpakTnyeckasa paborta 12: CocTtaBneHue
peuenTtyp W” TE€XHONOIrM4YeCKmx npoueccos
ans pU3NKO-XUMUYECKOW OTAENKM HU3a U

2 2 3 nn
Bepxa 00yBU, N3rOTOBMEHHbIX U3 PA3NNYHbIX
mMaTepuanos
MpakTnyeckas paborta 13: Pusmko-
XUMUYeckas oTaernika KoxXaHbIX u3genun
Utoro B cemecTpe (Ha kypce ansa 3A0) 34 17 30
KoHcynbTauumn n npoMexyTovHas atrecrtaumst
2,5 24,5
(Ok3ameH)
Bcero koHTakTHasa pa6orta u CP no 53,5 545

OVUCLUMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeEHO

5. ®OH[} OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3ynbTaToB 00y4YeHUsA

5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHuMe oueHO4YHOro
lMokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOoMMneTeHuun cpeacTea
O6bsACHAET peanbHOe MCMNOMb30BaHUE Bonpockl 4ns yctHoro
PU3MKO-XMMUYECKMX NPOLLECCOB NPY NPOM3BOACTBE 06YBU U KOXEBEHHO cobecenoBaHus
-ranaHTepenHblX U3genun
MK-4 BHegpsieT coBpeMeHHble TEXHOMNOrMYECKNE NPOLLECCHI B NPON3BOACTBO MpakTnko-opMeHTUpPOBaHHbIE

npoayKkta npon3soactea

n3gennin n3 Koxm, MCcnosfb3yA OCHOBHbIE NONOXEHNA U ONbIT

BHeJJ,pﬂeT q3I/I3I/IKO-XVIMVI‘-IeCKVIX npouecchbl B TEXHOJ1IOTNIO N3roTOBITIEHUA
N oueHmBaeT Ux 3HavyeHuna B nonyvYyeHnn Ka4eCTtBeHHOro

3adaHuna

MpakTKOo-OpUEeHTUPOBaHHbIE
3ajaHns

5.1.2 Cuctema 1 KpuTepum oueHUBaHuA

KpuTtepum oueHmBaHma ccoopMmnpoBaHHOCTN KOMMNETEHLNN

LWWkana oueHnBaHns

YcTHOoe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnmn4HO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHUMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHuBaeMow obnactu, ymeHve
NCNonb3oBaTb TEOPETUYECKME 3HAHMS OIS
peLLeHNs NPaKTUYEeCKMX 3a4au.

OTBeT NOosHbIV U NPaBUIbHbIN,

OCHOBaHHbIN Ha NpopaboTke BCex
0b6s3aTenbHbIX UCTOYHMKOB UHGOPMAaLIUN.
4 (xopoLuo) Moaxod kK matepuany OTBETCTBEHHbIN, HO
JonylleHbl B 0OTBETax HebonbLune
MOrPELUHOCTU, KOTOPbIE YCTPAHSAKTCS
TONbKO B pe3yrnbraTe cobecefoBaHNs

OTBET HeNosHbIA, BOCMPON3BOAUT B
OCHOBHOM TOJbKO NEKLMOHHbIE

maTtepuansl, 6e3 camocToaTenbHON paboThbl
C pPeKOMeHO0BaHHOW NUTEepaTypomn.

3 (ynoeneTtsoputenbHo) | [eMOHCTpUpYeT NoHMMaHWe npeameTa B

Luenom npu HenosHblIX, cnabo
aprymMmeHTUpoBaHHbIX OTBEeTax.
anCYTCTByPOT HEeTO4YHOCTU B OTBETaXx,
npo6enb| B 3HAHMAX Nno




HEKOTOPbIM TEMaM, CYLLECTBEHHbIE
owmnbKkmM, KoTopble MOryT OblTb HaNAEHbl U
YaCTUYHO YCTpaHeEHbI B pedynbTaTte
cobecenoBaHus, NMMbO ycTpaHeHne
KOTOpbIX B pe3yrnbTate cobecenoBaHust
3aTpyaHEHO.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMoMOLLM 3Kk3aMeHaTopa. HenoHnmaHue
3agaHHoro Bonpoca. HesHaHue
3HAYUTENbHOM YacTu NPUHUMNMANBHO
Ba)XHbIX 3/1IEMEHTOB ANCLIMMINHDI.
MHorouncneHHble rpybble oLmoKu.

2 (HeypmoBneTBopuTenbHo) [ HecnocobHocTb cchopmynmpoBaTh XOTS Bbl
OTAENbHbIE KOHLENUUW AUCLMMNUHBI.
MonbiTka cnucbIBaHUS, UCMONb30BaHWS
Hepa3speLUeHHbIX TEXHUYECKUX YCTPONCTB
UM Nonb30BaHWs NOACKA3KoW APYroro
yeroBeka (BHe 3aBUCUMOCTM OT
YCMELIHOCTW Takon MOMbITKM).

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNN UHbIE MaTepuarbl, Heo6XxoAnMbIe ANsi OLIEHKU 3HAHUIN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 2
1 dusmko-xummnyeckasn otaenka sepxa obysu. MNpumepHbie peLenTypbl OTAENOYHbIX COCTaBoB. OCHOBHbIE

MHIpeaneHTbl, nCnosib3yemMble Ond NpUrotoBiieHnAa oTAeno4YHbIX COCTaBOB. anIMeHEHVIe Cy6J'IVIMaLI,VIOHHbIX
KpaCVITeJ'IeVI npu otTaenke N30ENUN N3 KOXMN

2 dun3nKo-xmmMmyeckas oTaesnka Hmaa O6YBI/I. I'Ipmmeprle peuenTtypbl OTAET04YHbIX COCTaBOB. OcHoBHblE
MHIpeaneHTbl, nCnosb3yeMble OnA NPpUrotoBlieHna oTAem104HbIX COCTaBOB

PacyeT konuyecTBa rpaMM-MMNyNbCOB Afst NUTbS MOAOLLB U3 MUKPOSHENCTOrO NonmypeTaHa 0aUHaKoBOW
3 NMOTHOCTM B NNTLEBLIX hOopMaXx Ans pasHbix paamepoB obyBu. OnpeaeneHne 0CHOBHbIX KAYECTBEHHbIX
nokasaTenen kayecTsa U3genus U3 MMKpOsIYEUCTOro NnonmypeTaHa ¢ UCNomnb30BaHNEM TEXHOMOMMYECKOM
NPobbl «CTaKaHYUK»

4 OfHo - 1 ABYXCTaAuWiiHbIA cnocoBbl NoMyYeHnst Hu3a o6yBUM M3 MUKPOSIYENCTOro NnonmypeTaHa. dusuyeckue u
XMMUYeckme nopoobpasoBaTtenu, UCnosib3yemble Npu U3roTOBNEHUM NOAOLLB

CocTaB xungkux komnoHeHToB A 1 B gns nony4vyeHna MMKpoAa4encToro nonmnypeTaHoBoro HM3a MeTogom

5
«KMAKoro hopmMoBaHus». HasHavyeHne MHrpeaneHToB 1 onpeaerneHne MaccoBOro COOTHOLLEHUS] KOMMOHEHTOB
AnB

6 ConocTtaeneHue pasnunyHbix cnocoboB CyLLKM N0 MeXaHU3My noABoga Tenna ¢ Lenbto Bblbopa Hanbonee
a(ppeKkTNBHOrO

7
PenakcaunoHHble npoLecchl B MaTepranax 3arotoBkm Bepxa o0yBu, NPOUCXOAsLLME MPU CYLLKE

8
Cnocobbl NOBLILIEHUS aAre3mmn NoNMypeTaHOBbLIX KIEEB K MOBEPXHOCTU MOAOLUB M3 TEPMOIIACTONIACTOB

9 Oco6eHHOCTN NUTbSA HU3a U3 OUBMHWUICTMPOSbHBIX TepMoanacTonnactos. CBoNCTBa NOAOLLB U3

TepmMoanacTonnacTtoBs

10 I'IpmmepruZ COCTaB rpaHynmpoBaHHOIo NOJIMBUHUINXNOPUAOHOIO niacTtukarta. CeonicTBa nnactukaTa. Yncno
d)VIKeHTLIepa. TepmomexaHquCKme XapaKTepucTukn nnactukarta

11 dunsnko-xummnyeckme npouecchl, npoucxoadwime npu nnTbe NOJIMBUHUNXNOPUAOHOIO nNnacTtukarta. I'Iapameprl
pexunma nnMTb4a nnactukaTta B cbopmy Ha arperartax KapycesibHOro tuna

12 ®PuU3mKo-XMMmnYecKne NpoLecchl, NPoMcxoasiume B rpaHynnMpoBaHHon cmecu Ha npecce JIMMB-A ans
NUTLEBOro MeToAa ropsyen BynkaHnsauun. Nprueectu cxemy npecca




13

NTbeBol MeToq ropsyeit BynkaHU3aLumm ¢ UCMonb30BaHWEM rpaHyMpoBaHHON ChipOoi PE3VHOBO CMEeCH.
ConocTaBrneHue NMTLEBOIO U NPECCOBOr0 METOAOB ropsyen By nkaHusaumm

14 (nyaHcoH, nonymatpuubl, ByfikaHM3aUMOHHas Konogka). TemnepaTypHble pexyMbl ropsyen BynkaHn3auum.
MoHsATHE «nNNaTo ByfKaHW3aLUn»

15 - -

MpeccoBhbi cnocob ropayer BynkaHnsaunm. HasHayeHme anemMeHToB OCHACTKM npecca

16 Cnocobbl pocTa, BHELLHErO AaBMeHNs 1 YepefoBaHWUsS OaBMNEeHWUs, CNomnb3yeMble A8 NOoMyYeHUs pe3vHOBLIX
nofoLWB Ha 06yBKN pa3HblX CTPYKTYP (MOHOMNWTHas, nopucTas)

17 - -

PernameHT M3rotoBneH1s Cbipoi pe3nHOBON CMECU U KOHTPOIb ee KayecTBa

18 o o
CocTaB CbIpo PE3MHOBOW CMECU, Ha3HaYeHNe UHTPEOVNEHTOB

19 MeTop ropsiyer BynkaHnsauum Hu3a Ha 06yBu. PU3nko-xMMm4eckne npoLecchl, NPOUCXOAsALLME B CbIpON
pe3nHOBOW CMECH Npu Harpeee B npecc-chopme

20 o o
MpUHUMNbBI 4EACTBUS MarHUTO- U 3ANEKTPOCTPUKLMOHHbLIX YNbTPa3BYKOBLIX U3nyyatenen

21 -

KaButaumoHHble 3 deKTbl 1 UX NPUMEHEHWE B TEXHOOTMW U3AENMIN N3 KOXN

22 Y4ET CBONCTB MaTepmarnoB getanemn n3genun n3 Koxun npu sbidope cnocoboB 1 PEXXUMOB YIbTPa3ByKOBOWN
CBapKu.

23 Vcnonb3oBaHWe MOLLHbIX aKyCTUYECKMX KonebaHui B yNbTPa3BYKOBOM AManasoHe CrekTpa Afsl CBapku
nertanen.

24 OcobeHHOCTH NoABOAA 3HEPTUN  BbICOKOYACTOTHBIM CMNOCOOOM B MHOFOCIIOMHYIO KOHCTPYKLUMIO N3aenus n3
koxu. MNapamMeTpbl pexxuma NoaBOAa BbICOKOYACTOTHOM SHEPTUM U UX BIMSIHUE HA MOLLHOCTb SHEPruK,
BblensiemMon B 30He CBapHOroO LUBa

o5 Y4yeT TepMOMEXAHUYECKNX W TEPMOPAANALIMOHHBLIX XapakTEPUCTUK MaTEPUAnoB U3OEeNNA U3 KOXN,
coeanHsIeMbIX CBapKOW. BrnusiHne anekTpuyecknx cBONCTB 0OYBHbIX MONIMMEPHbBIX MaTepuarnoB Ha
3P hEKTUBHOCTL BbICOKOYACTOTHOrO Harpesa npu cBapke

26 Ceapka geTtanen ¢ UCMosib30BaHNEM 3HEPIUM SNIEKTPOMArHUTHbIX KonebaHmin (MHdpakpacHbIA Harpes,
nasepHble TEXHONOrMYeCcKMe NCTOMHUKM, SHEPIUS BbICOKOYACTOTHBIX KonebaHun).

27 CoeauHeHue getanen usgenun ns Koxun ceapkon. CeapuBaHue getanemn n3 TepMonnacTUyHbIX MaTepmnanos ¢
NCMNOnb30BaHNEM KOHBEKTMBHOIO U KOHTAKTHOrO cnocoboB noasoaa Tenna.

o8 ®PU3MKO-XMMUYECKME NPOLIECCHI, MPOMCXOASLLME B NSIEHKAX agresmsa npy Tepmoaktusaunmi. Cpegcrtea ons
TEPMOaKTMBaLMUN N NapaMeTpbl PEXMMa TEPMOAKTUBALMM «CBETIBIMUY» U «TEMHbLIMWU» MHPaKpaCHLIMU
NCTOYHMKaMMU.

29
MonuypeTaHoBble knen-pacteopbl. CocTaB, NPUroTOBNEHUE M NPUMEHEHUE KneeB. Ponb oTBepauTens B KIee.

30
MonuxnoponpeHoBble Knen-pacTBopbl. CocTas, NPUroTOBIIEHME N NPUMEHEHMWE KITEEB.

31 CpencTtBa U METOOUKM KOHTPONS kavecTBa krnees. OnpeaeneHne BA3KOCTU Kres ,CyXOoro octaTtka u KnetLuen
cnocobHocTn. Bogo- 1 TennocTonKOCTb KNEEBOro CoeanHeHns!.

32
Knaccudukaums o6yBHbIX KneeB. HegocTaTku KneeB-pacTBOPOB MO CPAaBHEHUIO C KIesiMU-pacniaBamu.

33 Teopun agresvun. PU3NKO-XMMUYECKME NPOLIECCHI, TpoNCXoasLune B aareavBax U cybctpaTtax npy NoaAroToBke
Aetanew K CKpenneHuo kneeebiM cnocobom

34 Agresus, koresus, aytoreaus. Bugbl paspyLueHuii kneesbix coeguHeHuin. Metoguka ncnblTaHUs KneeBblX
coeanHEeHU Ha paccnavBaHune

35 KneeBow cnocob ckpenneHus getanen ngenui us koxu. Kneeson wos, agreans, cybetpart ( AaTtb

OI'Ipeﬂ,eJ'IeHVIﬂ). OcHoOBHble Kputepnun HaaeXHOCTU U O0JTTOBEYHOCTU KrieeBoro CoegnHeHuna.




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

1. MNokasaTb cxeMaTUYHO pasnuyHbIe BUAbLI pa3pyLUeHNs KNeeBoro LWBa npu NCMbITaHW Ha paccnanBaHne

2. NaTb 00OWwuin NnepeyveHb onepaunun NoAroTOBKKN criefa 3aTsiHyTon obyBu K KneeBoMy KpenmeHuto Hu3a ¢
yKa3aHMeM NpoaormKUTENbHOCTM TEPMOAKTUBaLUN

3. MNpuBecTn NpUMepHbIN COCTaB pacTBopa Afs NOBbILIEHUSA agresnn Kres K nogoLeamM 13 Tepmoanacronnacra

4. MNpueecTtn popmyny onpegeneHns Cyxoro octaTka Kres

5. MNpuBecTn pernameHT U3roTOBMEHNS KInes pacTBOPHOrO TUMa C ykasaHWeM UCMOoMnb3yeMbiX pacTBopuTenen
AN NONMXOPONPEHOBOro Kayyyka

6. OnpegennTb MaccoBoe COOTHOLIEeHME KOMNOoHeHTOB A 1 B no konudectay rpynn OH n NCO

7. OnpegenuTb NPOAOIMKNTENBHOCTL NOMyYeHUS MONNYypPeTaHOBOW NOAOLBLI C Y4ETOM BpEMEeHW cTapTa, oTniuna
n oTwmna

8. MNopsinok NPUroToBNEHMS KAa3EMHOBOW annpeTypbl. HasHayeHve MHrpeaneHToB 1 06nacTe NPUMEHEHNS
annpeTypbl

9. Nopsiaok onpeaeneHns OCHOBHLIX Ka4eCTBEHHbIX NokasaTenen kayecTsa u3genus n3 MUKpPoOSHencToro
nonuypeTaHa C UCMosib30BaHNEM TEXHONOrM4Yeckon Npodhbl "cTakaHumK"

10. MNpwuBecTtn dpopmyny onpegeneHms MOLLHOCTU NP BbICOKOYACTOTHOM 0bpaboTke nagenus (ceapka,
TUCHEHWE M np.)

11. Mpwu kakon pasHOBUOHOCTU cnocoba ropsyer BynkaHU3aLum B COCTaB CbIpO PE3NHOBON CMECU He BBOASITCSA
nopodopsbl

12. OcyLuecTBuUTb BbIOOP TEMNEPATYPHbIX U BPEMEHHBIX PEXMMOB ropsidert ByrnkaHusaumm ¢ y4eTom "nnato
BYnkaHusauumn"

5.3 MeToanyeckue maTepuansl, onpeaensitowme npoueaypbl oLeHMBaHUSA 3HaHUN, YMeHUI, BnagaeHuin (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4alolerocs K NpoMeXxyTo4HoOM aTTecTauum 1 NnopsaaoK NMUKBUAaUUM akageMnyeckomn
3a00MKEeHHOCTHU

MpoBeaeHe NpoMeXyTO4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«MonoxeHne o NPoBeAEHUN TEKYLLIETO KOHTPOSS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumnm obyyarowmxcs»

MpoBeaeHne NPoOMEXyTOYHON aTTeCcTaLmmn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIIS YCNEBAEMOCTU 1 NMPOMEXKYTOYHOM aTTecTaumnm oby4daroLwmxca»

5.3.2 ®opma npoBeaeHNs NPOMEXYTOYHOWN aTTecTaLMu No AUCUUNNnHe

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

OcobeHHOCTM NpoBeaeHns 3a4eTa:

* He JonyckaeTcs UCMOoSb30BaHNE CMPaBOYHBIX U MHbIX MaTepuarnos;

* BpEMs Ha NOAroTOBKY YCTHOrO OTBETA U NPaKTUKO-OPMEHTUPOBAHHOIO 3a4aHuns He npesbilaeT 45
MUHYT.

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YyebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Abytanunosa, J1. H., TpaguumnoHHble n KaszaHb: KazaHckuii http://www.iprbooksh
Xucammena, J1. I, MHHOBALWOHHbLIE NOAX0A4bl B HaLMOHaNbHbIN op.ru/63511.html
®apxytauHosa, [1. P. | npoussoacTtee obysu nccnenosaTensckui 2014
TEXHOMNOTMYECKNN
yHMBEpPCUTET
punwaHosa, U. A., MepepaboTka NonMMepHbIX Ka3zaHb: KasaHckui http://www.iprbooksh
Abytanvnosa, J1. H. MarepuarnoB B ccepe HauMoHarbHbIN 0p.ru/63764.htmi
06yBHOro NPoM3BOACTBA nccnengoBaTenbCKUi 2014
TEXHOJTOTMYECKUN
yHUBEpcuTeT

6.1.2 [lononHuTenbHasa y4yebHas nutepatypa




Apgureszanos J1. N.-O., | Teopusa TeXHONOrMYECKNX http://publish.sutd.ru/

3anuesa M. H., npoLeccoB Npon3BoACcTBa tp_ext_inf_publish.ph
Kongpawosa H. H. MU30ennun U3 KOXMW. p?id=2018200
Onpegnenexve nedopmauui cne.: cnerynTh 2018

MaTepuanos 3aroToBKU
Bepxa obyBu npu
dhopmMOBaHUU Ha KOroaKe

Agwuresanos J1. N.-O. DU3NKO-XMMMYeECKme http://publish.sutd.ru/
NpPoLEeCcChbl TEXHOIOMMN tp_ext_inf_publish.ph
MU30enun n3 Koxu. p?id=2018186
OnpegeneHne MaccoBoro
COOTHOLLIEHUSI KOMMOHEHTOB Cne6.: CNerynTa 2018

A v B npu nsrotosneHuu
NoAoLWB 13 MUKPOSAYENCTOro
nonvypetaHa MeToaoMm
Xuakoro popmoBaHus

Aguresanos J1. N.-O., | dnsmko-xmummnyeckune http://publish.sutd.ru/
KopoTkas J1. . NpoLecChbl TEXHONOru tp_ext_inf_publish.ph
n3genum na Koxm. Pusmko- cne.: crerynta 2018 p?id=2018201

XMMUYeckas oTaernka Bepxa
1 HM3a obyBwm

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

MHdopmaumnoHHas cuctema «EguHoe okHo gocTyna k obpa3oBaTenbHbIM pecypcaM. Pasgen. MiHdopmaTuka u
MHGOPMALIMOHHbIE TEXHOMOTMMY [ANeKTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

Bbasa gaHHbIX MnH3koHOMpa3BuTUa PO «MH(popMaLUmMOHHbIE CUCTEMBI
MuHucTepcTBa B ceTh IHTepHeT» [AnekTpoHHbI pecypc]. URL:
http://economy.gov.ru/minec/about/systems/infosystems/

PedepaTtuBHas n cnpaBoyvHasa 6a3a faHHbIX peLeH3npyeMon nutepaTtypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

MopTan gns oguumanbHoro onybnukoBaHus ctaHgapToB PefepanbHOro areHTCcTea Nno TeXHNUYECKoOMY
perynupoBaHuio 1 MmeTponormm [AnekTpoHHbIn pecypc]. URL: http://standard.gost.ru/wps/portal/

OdmumanbHbI MHTEPHET-NOPTaN NpaBoBon nHdopMauun (penepansHasa rocyaapcTBeHHas nHopMauMoHHas
cuctema) [OnekTpoHHbIn pecypc]. URL: http://pravo.gov.ru

MwuHucTepCcTBO 3KOHOMUYeCKoro pa3sutusa Poccunckon degepaumnmn. PegepanbHasa rocygapcTBeHHas
WHpOpMaLMOHHas cucTema TeppuTopmarnbHOro NnaHnpoBaHns [OnekTpoHHbIn pecypc]. URL:
https://fgistp.economy.gov.ru/

OneKTpoHHO-6MbnuoTeyHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
6.3 NMepeyveHb NULEH3MOHHOIo U CBOGOAHO pacnpoCcTpaHsAeMoro NporpaMmMHoOro o6ecneveHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMON ANA ocyllecTBNeHMA o6pa3oBaTeNibHOro
npouecca no AMcumnnuHe

MpnbopHas 6a3a BuinyckatoLern kacdegpbl n CMEIYMTLH. YuyebHble macTepckue kadegpbl KTUK um. npod. A.
C. Weapua

AyauTopus OcHalueHne

MynbTmeamniniHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, gocka
JlekumoHHas Y A PyA H P A
ayauTopusi

CneuuanuamposaHHas mebenb, gocka
YyebHas ayautopust

MyrnbTUMeauiiHoe 06opyaoBaHWE, KOMMbIOTEPHAS TEXHUKA C BO3MOXXHOCTBIO NMOAKIMIOYEHUS K
KomnbtoTepHbiii knace | cetn «/HTepHeT» n oGecneyeHnemM AOCTyna B AMEKTPOHHYIO MHOPMaLIMOHHO-
obpasoBaTenbHyto cpeay
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