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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue (3HaTb, yMeTb, BNnaaeTh,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHeCeHHbIe C
HaMMeHoBaHue MHAMKATOPA BO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
. KOMMNeTeHLUUu KOMMeTeHL U
KOMNeTeHLUMUH DOCTUXKEHUA
KOMNeTeHLUu)
ObuienpodeccnoHanbHble KOMNETEHLNN

VH>XXeHepHbIn
aHanus3 n
NPOeKTUPOBaHMNE

OMNK-3 CnocobeH
pa3pabaTbiBaTb
HOpMbI BbipaboTKu,
TeXHONorn4yeckune
HOpPMaTMBbI Ha
pacxon
MaTepunasnos,
3aroTOBOK,
TONAMBA U
3NEKTPO3HEPrUNn,
KOHTPOJIMPOBaTb
napameTpsl
TEeXHO0rM4ecKoro
npouecca,
BbIOMpaTb
obopynoBaHue 1
TEXHON0rM4ecKyto
OCHaCTKy

OMK-3.1 Pa3pabaTbiBaeT
TEXHOJIorn4yeckune
HOPMaTWBbI A5 MPOBEAEHUS
TEeXHOM0rM4eckoro npowecca

BnaneTb HaBblKamMu
pa3paboTKM HOpMaTUBLI ANA
npoBeaeHns
TEXHOI0rM4eCcKmX NpoLeccoB
rnybokon nepepaboTku
HedTw

3HaTb TEXHONOrNYecKme
HOPMaTMBbI A5 NPOBeAEHNS
TEXHOJIOrMYeCKNX NpoLeccoB
rnybokon nepepaboTku
HedTn npouecca

YMmeTb pa3pabaTbiBaTb
TexHOoM0rn4yeckme
HOpMaTVBbl 4S8 NpoBeAeHNA
TEXHOI0rM4eCKMX NpoL,eccoB
rnybokon nepepaboTku
HedTK

OlK-3.2 PaccynTbiBaeT
HOPMbI BbIPAabOTKM 1 pacxon
MaTepuasoB 415 BeAeHus
TEXHOJIOrMYEeCKOro npoLecca

BnaneTb HaBblKamMu pacyeTa
HOPM BbIpaboTKM 1 pacxon
MaTepunanos ANs BeLeHUs
TEXHOJIOrM4eCKMX NpoL,eccoB
rnybokon nepepaboTku
HedTw

3HaTb HOPMbI BbIPAOOTKN U
pacxonl MaTepwasoB Ans
BeAeHNs TEXHOJIOrMYECKOro
npotiecca




YMeTb paccynThiBaTb HOPMbI
BbIpaboTKM 1 pacxon
MaTepunanoB Ans BeLeHUs
TEXHOI0rM4eCcKmx NpoLeccoB
rnybokon nepepaboTku
HedTw

OrlK-3.3 MNpoBOANT KOHTPOJIb
napamMeTpos
TEeXHOJI0rM4ecKoro rnpowecca
N NX COOTBETCTBUE
YCTaHOBJIEHHbIM HOpPMaM

BnageTb HaBblKaMWy
NpPoBeeHNs KOHTPOJIA
TEXHOJIOMNYECKUX
napamMmeTpoB NpoL.eccos
rnybokon nepepaboTku
HedTK

3HaTb CcNocobbl N METOAbI
KOHTPOJIS NMapaMeTpoB
TEXHOJ/IOrM4eCcKoro npotecca
1 UX COOTBETCTBUE
YCTaHOBJ/IEHHbIM HOPMaM

YMeTb NPOBOAUTL KOHTPOJIb
TEXHOJIOrNYECKNX
NapaMeTpPOoB C 3aAaHHON
TOYHOCTbIO U OLLeHNBATb UX
COOTBETCTBME HOPMaM
TEXHOJI0rNYeCcKoro

periaMeHTa

2. MecTo gucumnnutdbl (Moayns) B CTPyKType obpasoBaTesnibHOW NPOrpaMMmbl

MecTo gucumnanHbl (Mofyns) B CTPYKTYpe 06pa3oBaTeNbHON NporpaMMbl: obsa3aTenbHas 4acTb

Kopg,
KoMne MpepwecTBylouwue MapannenbHo ocBaMBaeMblie
Mocnepylowime oUCLUNIINHBI
TeHUH BAUCLLUMJIMHDI OUCLLUMJINHDI
7

BbinosHeHNe, NOArOTOBKA K
npowenype 3alunTbl 1 3alinTa
BbIMYCKHOM KBANNOUKALMOHHON

OnK-3 paboTbl; Mpon3BOACTBEHHAS
NpaKTWKa: TEXHOIOrn4yecKas
(MPOEKTHO-TeXHON0rn4eckas)
npakTuKa

3. 06beM aucumMnamnHbl (MOAyNsA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoauyecTBa
aKaAeMU4yeCcKMUX 4YacoB, BbieJ/IEHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcsa ¢
npenopgasatesieM (No BUpaM y4eOHbIX 3aHATUM) U HA CAaMOCTOATEJIbHYIO paboTy

obyuyarowmxcs
Bcero 4acos 1 cemecTp 2 cemecTp
yacos / yacos /
- / 4acoB B
Bupn yuebHoM paboThl - 4acos B 4acos B
3/1eKTPOHHOM . .
dbopme 3N1eKTPOHHOM | 3JIEKTPOHHOM
¢popme ¢dopme
AyanuTopHasa KOHTaKTHasa paboTta (Bcero), 56 24 32
B TOM yucne:
Jlekuun 16 8 8




MpakTuyeckne 3aHATUS 32 16 16
NabopaTopHble paboTsl 8 0 8
BCa;:;cq'll'A(:;Eanaﬂ paboTa (Bcero), 160 48 112
NnoAroToBKa K 3a4eTy 8 8 0
NMOAr0TOBKA K NMPaKTUYECKUM 3aHATUAM 48 16 32
COCTaBJIeHME KOHCMEKTOoB 92 24 68
NOLAroTOBKa K 3K3aMeHy 12 0 12
KoHTponb 36 0 36
WTtoro: yac 252 72 180
WTtoro: 3.e. 7 2 5

4. CopepixaHue gucuMnauMHbl (Moaynsa), CTPYKTYpUpoBaHHOE Mo TeMaM (paspenam),
C YKa3saHueM OTBeeHHOro Ha HUX KOJInYecTBa akageMU4eCcKux 4YacoB U BUA0B
y4eOHbIX 3aHATUHI

Bupabl yuebHOM
Harpysku u ux
Ne HanMeHoBaHMWe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
paspena
n3 | np|n3|cpc|Beere
YyacoB
1 CocTosIHNE N TEeHAEHUMN Pa3snTuA MUPOBOV >lolol 16 18
TOM/IMBHO3HEPIreTUYECKON CUCTEMBI
TexHOoNnorns NpoueccoB NepBuYHON nepepaboTkn HedTw.
2 61016 32 54
YBenunyeHune raybuHbl nepepaboTku
TeopeTnyeckne 0CHOBbI U TEXHOOMUSA TEPMUYECKIMX NMPOLLECCOB
3 y 4 14| 8| 58 74
rnybokon nepepaboTkn HEMTAHOrO Chipbs
4 Yraybnswouwme KaTaauTuyeckme npoLeccsl nepepaboTkm 4 lals| sa 70
HeTAHOro Cbipbs. MogepHU3aUma yraydbnsowmx npoLeccos
Koutponb| 0 | O | O 0 36
WUtoro| 16| 8 | 32| 160 | 252
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUHN
Konuyectso
Ne HanMeHoBaHNe Copep>xaHue nekuum ' 4yacos /
Tema nekuum (MepeyeHb ANOaKTNYECKUX eaUHNLL: 4YacoB B
3aHATUA pa3pena .
pacCMaTpMBaEMbIX MOATEM, BONMPOCOB) | 3NEKTPOHHOM
cdhopme

1 cemecTp




CocTosiHNE N TEHAEHLMN
pa3BUTUSA MUPOBOWA
TOMJINBHOSHEPreTUYECKON
CUCTEMBI

WcTopus n nepcnekTnBbl
pa3BuTuna
TOMJINBHOSHEPreTUYECKON
cucTeMmsl

CoCTosiHME 1 TEHAEHUMN Pa3BUTUSA
MVPOBOI TOMJINBHO-3HEPr €TNYECKOW
CUCTEMbI. XapaKTepucTuka Hedtn n ee
(hpaKLMiA KaK Cbipbs 4151 NPOM3BOACTBA
MOTOPHbIX TOMNB. XUMMOTOJIOrN4eCKMe
TpeboBaHWs K Ka4eCTBY MOTOPHbIX
TonamBe. OCHOBHble Npobsiembl r1y60KoN
nepepaboTKy HethTU B Mupe 1
Poccuinckon ®epepaunun. Ctpaterus
MpaBmTenscTBa Poccum B 0651acTm
rnybokoin nepepaboTkn Hed TN

TexHonorma npoueccos
nepBuYHoO nepepaboTku
HeTW. YBEn4eHne
rnybuHbl nepepaboTku

OcHoBbl NepepaboTku
HegTH

TeopeTunyeckme 0CHOBbI 1 TEXHOI0IMA
NpoLLecCcoB NepBrUYHOI NepepaboTkm
He(hTW. HanpassieHua
COBEpLUEeHCTBOBaHMS NPOoLLeccoB
nepeuyHoOM nepepaboTkm HedTu. MyTK
yBenn4eHns rnybuHsl nepepaboTku
He(hTn

TexHonorusa npoLeccos
nepBuYyHoOM nepepaboTkun
HeTW. YBennyeHume
rnybuHbl nepepaboTku

YBennyeHue ranybuHsl
nepepaboTku

YyBenuyeHune rnybuHsl oTbopa CBETALIX U
yJyyLleHne Ka4yecTBa TOMINBHbIX
ONCTUANSTOB. BakyyMHasa neperoHka
Ma3yTa Mo TOMJMBHOMY BapuaHTy.
yBenuyeHune rnybuHsl oTbopa CBETAbIX U
yayylleHne KayeCTBa LWMPOKOM MaCasHON
pakunn. FnybokoBakyyMHas neperoHka
MasyTa.

TexHonorms npoLeccos
nepBUYHON NepepaboTkm
HeTn. YBennyeHme
rnybuHbl nepepaboTku

YBesnmyeHune raybrHsl
nepepaboTku

YcTaHOBKa aTMOC(epHO-BaKyyMHON
neperoHKn HepTAHOro Cbipbsa (HedTw,
ra3oBOro KOHOEeHcaTa, X cMmecen).
YCTaHOBKW BTOPUYHOWN NeperoHKu
anctunnatos. OnpepeneHne noTeHumana
CYMMbI CBET/IbIX HE(YTENPOAYKTOB B
HedTH

WToro 3a cemecTp:

2 cemecTp

TeopeTuyeckne 0CHOBbI U1
TEXHONOr NS TEPMUYECKINX
npoLLeccoB raybokon
nepepaboTkn HeTAHOrO
Cblpbs

TepMmunyeckne npoLeccol

OcHoBHble yraybnsioLime TeXHON0rm
nepepaboTKy BbICOKOBA3KUX HedTEV.
TUNbl ¥ Ha3HaYeHne TEPMUYECKNX
npoueccoB. XMMUYeckne 0CHOBbI
TepMuyeckmx npoweccos. OCHOBHbIE
(hakTopbl, BAVAIOLME Ha NPOTEKaHWe
TepMUYecKnx npoLLeccos. BucbpeknHr.
TepMunyecknin KpekmHr. lMpouecc
KOKCOBaHMS.

TeopeTnyeckne 0CHOBbI U
TEXHONOrNA TEPMUYECKINX
npoweccos riybokow
nepepaboTkn HePTAHOrO
Cblpbs

NHTeHCcndmKauma
npoueccoB nepepaboTkm

Pa3HOBMAHOCTU TEPMUYECKMX NPOLLECCOB
nepepaboTkn ocTaTKoB. [PON3BOACTBO
neka, TexHu4eckoro yrniepoga. Muposus.
HenpepbiBHOE KOKCOBaHWe B
MCEBAOOXKMMKEHHOM CNoe
npoLLKoobpa3HOro Kokca (TepMmyeckoe
KOKCOBaHMe). Ma3undukaumsa Kokca.
Mpon3BoAcTBO GUTYMOB.

Yrnybnsowue
KaTanuTnyeckne
npouecchl nepepaboTku
He(hTSHOro Chbipbs.
MogepHu3auus
yrnybnsiowmx npoueccos

KaTanutuyeckune
npoLecchbl

ObLmne cBefeHnsa o KaTanmse n
KaTasnsaTopax. Knaccugpukaums
KaTanmsa 1 KaTaanuTuyeckKnx npoLeccos.
TexHonorus npouecca KataamTu4eckoro
KpekunHra. TeopeTmyeckme 0CHOBbI
rMApOKpeKuHra. Ycnosus npowecca
rMOPOKPEKUHra. TeXHOornyeckme
BapuaHTbl MPOLLECCOB MMAPOKPEKNHra
ONCTUANSTHOMO Cbipbsi. OCO6eHHOCTY
rMAPOreHn3aLMoHHON nepepaboTKy
OCTaTO4YHOr O ChbIpbS.




TEODETI/I‘-IECKVIE N TEeXHOI0rnyeckume
OCHOBbI NMPOLIECCOB aNKWUJINPOBaHNA
n3obyTaHa ankeHamu. AnKnnnpoBaHue
Yrnybnsouwme 6eH30nconepxamnx hpakLuia.
KaTanuTtunyeckune TeopeTnyeckune n TexHonornyeckune
8 npouecchl nepepaboTku NepepaboTka rasos OCHOBbI KaTaJIMTUYeCKoW 3Tepudukaumm 2
HECDTFIHOFO CbipbA. MeTaHON1a VI306yTVIJ'I€‘HOM.
MopepHu3aumsa STepudukauns 6eH3nHoB
yrny6nﬂ+0Lu|/|x npoueccos KaTaIMTU4eCKoro n TepMmnm4eckoro
KPEeKUHra. I'IonyHeHme BbICOKOOKTAHOBbIX
KOMIMOHEHTOB U3 oJlehnHCO4ep KaLLNX
ra3os
Wtoro 3a cemecTp: 8
WTtoro: 16
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
KonuyectBo
TeMma Copep>xaHue nabopaTopHOro 3aHATUA yacos /
Ne HaumeHoBaHue
nabopaTtopHoro (NepeyeHb ANOAKTUYECKUX eQUHNLL: 4YyacosB B
3aHATUA paspena .
3aHATUA pacCcMaTprBaeMbIX NOATEM, BONPOCOB) | 3/IeKTPOHHOM
cdopme
1 cemecTp
TeopeTuyeckue
OCHOBbI 1
AHann3 NpoayKToB KOKCOBaHMA (6EH3UH,
TexHosorus y N N
KokcoBaHue NErKnUm 1 TAXKENbIN ra3onsb, KOKC).
TEPMUYECKMX
TSXKeNoro TpeboBaHMA K NOKa3aTeNssM KayecTBa
1 npoLeccos 2
ry6OKOIA HedTaHOro KOKCOB. Tunbl Npouecca KOKCOBaHWS
CbipbA HepocTaTku npouecca nepnuoamyeckoro
nepepaboTku
KOKCOBaHU4
HedTAHOro
CbIpbA
TeopeTunyeckue
OCHOBbI 1
TexHonorus
KokcoBaHue BrnsiHMe cbipbs 1 pexnma npotiecca Ha
TePMUYECKMX
TSXKENoro Ka4yeCTBO NPOAYKTOB KOKCOBaAHWS.
2 npoLeccos 2
F7y60KOl HeTAHOro OCHOBHble NoKa3aTesiM KavyecTsa
CbIpbA He(TAHbIX KOKCOB
nepepaboTku
HedTaHOro
CbipbA
Yrnybndowne
KaTananTuyeckne
npoLiecchol
nepepaboTky AHann3 NpoayKTOB KaTaMTUYECKOro
3 HedTAHOTO KaTannTnyeckuin | KpeknHra (6eH3uH, Nerkuin n Tsxxenbln 7
ChIDbS KPEeKUHI rasonsb). TpeboBaHus, NpeabABASEMbIE
PeA. K Cblpbt0 KaTaJINTUYECKOro KpekuHra.
MopepHu3sauuns
yrayonstowmnx
npoLeccos
WToro 3a cemecTp: 6

2 ceMecTp




Yrnybnswowune

KaTanuTnyeckme
npoLiecchl XapaKTepucTuka npoaykLumnm
nepepaboTku KaTanTyecK it KaTaJnTn4eckoro KpekmHra. OCHOBHble
4 HedTaHOro KDEKIHT (hakTopbl NpoLecca: chipbe, 2
CbIpbS. KaTanu3aTop, TemnepaTypa U faBneHune,
MopepHu3sauuns KPaTHOCTb LMPKYSALUM KaTaam3aTopa.
yrnybnsowmx
npoLieccos
WToro 3a cemecTp: 2
Utoro: 8
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
Konuyectso
Ne HaumeHoBaHue | Tema npakTuueckoro Copep>xaHue NpPakTU4ecKoro 3aHATUA Yyacos /
3aHATHS paspena 3aHATHS (mepeyeHb AMOAKTUYECKNX € OMHWLL: 4acoB B
paccMaTpUBaeMbIX NOLTEM, BOMPOCOB) | 9NEKTPOHHOM
cdopme
1 cemecTp
TexHonorus
npoL,eccos
nepBuUYHOM
1 nepepagoTky ObLune nokasate/i DU3NKO-XUMUYECKNE CBONCTBA HE(ITU 4
HedTwn. KayecTBa HepTK
YBennyeHune
ry6uHbl
nepepaboTkun
TexHOnors DNIEMEHTHEIN cocras HeTn. pynnoson
NPOLECCOB YyrneBoLOPOLHBIA COCTaB HEPTU 1
NepBIYHOI MPOAyKTOB ee nepepaboTKu.
nepepaboTkm O6Lre nokasaTenu ®pakuyoHHbIi COCTaB HEQTY.
2 HedTI. KayecTsa HedT Onpen(::neHme CbpaKLl,I/IOHHOFOuCOCTaBa 4
VBesIMYeHme HedTen n HePTAHbLIX PpakLu i
FAyBUHb npoBoANTCS B JabopaTOpHbIX YCI0BUSX.
OCHOBbI pacyeTa MaTepuasbHOro
nepepaboTku 6ananca




YCTaHOBKM BaKyyMHOW MeperoHKu
Ma3yTa. [leperoHka MasyTa noj
BaKyyMOM MO HECKOJIbKMM BapunaHTaM.
MpUHUMNManbHas CxemMa BaKyyMHOW
neperoHKn masyTa (ycTtaHoBka 3JI0OY-
ABT-6). OcobeHHOCTU TEXHONOrUN
BaKYYMHOW NeperoHKn mMasyTa Mo
MacCJISIHOMY BapuaHTy. BakyyMHas
(rnybo-koBaKyyMHas) nepe-roHka MasyTa

TexHonorus
B HacaLoYHbIX KOJIOH-Hax. MepekpecTHo-
npoLeccos
o TOYHbIE HaCaA04Hble KOJIOHHbI 415
nepBuYHOM
NepepaboTKi 4eTKO-ro (hpakLMOHMPOBa-HNSA Ma3yTa C
HedTI BakyyMHasa neperoHka | nojy-4eHnemMm Mac/saHbliX AUCTUNNATOB. 4
' Bnn-gHne rnybrHbl Ba-Kyyma Ha agdek-
YBennyeHune
FAy6UHb TUBHOCTb PaboTbl BaKyyMHbIX KOJIOHH 1
Ka4yecTBO MoJly4ya-eMblX MaCasHbIX
nepepaboTku y
ppakumin. Ycosep-LLeHCTBOBaHME CU-
CTeMbl CO34aHUSA Ba-Kyyma. ATMocdep-
HO-BaKyyMHble YCTaHOBKM MO nepe-roHke
HeTK (ra3o-Boro KOHAEHcaTa).
KoMmnieKCHble yCTa-HOBKM aTMOoC(epHo-
BaKyYyMHOW repe-roHku HeTu (ra3o-Boro
KoHAeHcaTa). OCOBeHHOCTUN TexX-HONOrni
(bpakumo-HNPOBAHUS Fa30BbIX
KOHLEHCaTOoB.
TexHosorus AHann3 6eH31HOBbLIX PpakLmi.
npoLeccos MpenmyLLecTBo nepexofa Ha 6eH3nHOBOE
nepBuYHOM Tonameo EBPO-6. AHanm3 KepoCMHOBbLIX
nepepaboTkun AHann3 6eH31HOBbIX bpakunin. AHann3 gnu3senbHbiX Gpakuuin. 4
HedTwn. pakuun NHoeKc cnoXxHoCTn HenbcoHa.
YBenunyeHne CocTaBJieHNe cxeM nepepaboTkn HedTeln
rny6uHbI C Y4eTOM MOTEeHLUMNaSbHOro COAepXXaHus
nepepaboTku TOMJINBHBIX N MAaCNAHbIX (paKLUi.
Wtoro 3a cemecTp: 16
2 ceMecTp
TeopeTuyeckue [MOTOYHbIE TEXHOJIOrMYECKMEe CXEMbI
OCHOBbI 1 nepepaboTKn yrneBoaopoLHOMO Chipbs.
TexHoJioruns Beibop cxembl nepepaboTku. Tumbl 1
TEepPMUYECKMX Ha3Ha4YeHne TepMUYeCKMNX NPoLEeccoB.
Tepmuyeckue
npoLeccos NPOLLECCH XYMUnYyeckmne 0CHOBbI TEPMUYECKINX 4
rnybokonm npoueccoB. OCHOBHblE (DaKTOpbI,
nepepaboTku B/MAOLLME Ha NPOTEKAHNE TEPMUYECKIMX
HepTaHOro npoLeccos. BucbpeknHr. TepMmuyeckmi
CbIpbS KPeKUHr. NpoLiecc KoKCOBaHMS.
TeopeTnyeckune
OCHOBbI 1 Pa3HOBMAHOCTY TEPMUYECKMX NMPOLLECCOB
nepepaboTku ocTaTKoB. MPON3BOACTBO
TeXHoJI0rns
neka, TeXHU4YeCKoro yrnepoga. Nuponuns.
TepMUYECKUX
MPOLECCOB TepMmuyeckue HenpepbiBHOE KOKCOBaHNeE B 4
rﬁ 60KOi npoLeccsl NceBOOOXKKEHHOM cJloe
y NpoLKoobpa3HOro Kokca (Tepmmyeckoe
nepepaboTkm
KOKCOBaHue). MNasunukaumns Kokca.
He(TAHOrO
Mpon3BoAcTBO BUTYMOB.
CbIpbS
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Obuwme cBeneHns o KaTaaunse u
Yraybnsiouwme KaTanmsaTtopax. Knaccugumkaums
KaTaanTu4eckme KaTann3a 1 KaTaanTU4EeCKMX NpoLEeccoB
npouecchl TexHonorus npouecca KaTaauTU4ecKkoro
nepepaboTku KpekunHra. TeopeTu4eckne oCHOBb
mpporeHn-3aumoHHbIe
7 He(TAHOro npoLiecch! rMOPOKPEKUHra. YCI0BKA npouecca 4
CblpbS. P rMOPOKPeKnHra. TexHonornyeckme
MopnepHu3auuns BapuaHTbl MPOLECCOB MMAPOKPEKMHIa
yrayénsowmx ANCTUNNIATHOTO U OCTAaTOYHOIO ChIPbS.
npoLeccos OcobeHHOCTN FMAPOreHN3aLMOHHOW
nepepaboTKM 0CTaTO4YHOrO ChipbS
TeopeTnyeckme 1 TeXHOJIOrMYyeckmne
OCHOBbI NMPOLLECCOB aKNANPOBAHMNSA
Yraybnsiouime
n3obyTaHa ankeHamn. ATKUANPOBaHUe
KaTaanTuyeckme 9
nPOLIeCChI HeH30CcoaepXKaLLMX (PaKLINA.
P TeopeTunyeckne n TeEXHOOrNYecKme
nepepaboTku y
OCHOBbI KaTaIMTUYECKON 3Teprdukalmm
8 HepTaHOro MepepaboTka rasos 4
MeTaHona M306yTnaeHoM.
CbIpbS.
dTepudukaumsa 6eH3nHOB
MogaepHu3aums
KaTa/IMTUYECKOr0 N TEPMNYECKOT O
yrnybnsiowmnx
NDOLIECCOB KpeKkuHra. Mosiy4yeHmne BbICOKOOKTAHOBbIX
KOMMOHEHTOB 13 0JIehNHCOLEPXKALLMX
ra3os.
WToro 3a cemecTp: 16
UToro: 32
4.4. Copep>XaHue CaMOCTOATeIbHOU PaboThbl
Bun Copep>xaHue CaMOCTOATEJ/IbHOMN
HaumeHoBaHue - paboTbi KonunuyectBo
CaMOCTOATEJIbHOM
pa3sgena paboTbl (mepevyeHb ANAAKTUHECKNX € ANHULL: Yyacos
paccmaTpuBaeMbIX MOATEM, BONPOCOB)
1 cemecTp
KoHCneKTnpoBaHne 0CHOBHOM 1
LOMOSIHUTENBHON NNTepaTypbl N0 TeMaM:
MwupoBas 3HepreTuKa: OCHOBHble
TeHOEeHUNN, DNHaMnKa, nepcrnexkTuBhl.
CocTosiHNE N TeH4eHU MK
N CamocTosiTenbHoe | MoTeHuman gobbiuym HeYTW B CTPaHaX
pPa3BUTUSA MUPOBOWA
. | n3yyenne OCHOBHble TeHLEHLUN pa3BUTMA 16
TOMJIMBHO3HEPreTU4eCcKom
MaTepuana MWPOBOI0 PbIHKa XUOKUX
CUCTEMbI
yrnesogoponos fo 2035 roga.
DHepreTuyeckas cTtpaterus Poccum Ha
nepuopg fo 2035 roga. MoAroToBKa K
3a4eTy Mo BonpocaM pasfena.
KOHCNeKTNpPoOBaHMWE OCHOBHOM 1
JOMNOSIHUTENbHOW NNTepaTypbl MO TEMaM:
TexHoNorna BakyyMHON NeperoHKu
TexHosI0rns npoLeccos »
. CamocTodATenbHOe | Ma3yTa Kak 6a30BbIi npouecc ans
nepBrYHON NepepaboTKkun
n3y4yeHue KapauHaNbHOro yBean4eHns ranybuHsl 16
HedTw. YBenunyeHune
MaTepunana nepepaboTku HedTU. CoBpEMEHHbIE
rnybuHbl nepepaboTku
TexHonorum yrnybneHuns nepepabotku
HedTuW. [TOArOTOBKa K 3a4eTy Mo
BOMpocaM paszerna.
TexHonorns npoLeccos
. MNoproTtoBka K 3y4yeHne TeopeTnyeckoro matepuana no
nepBrYHON NepepaboTKku
NMpakTU4YeCKnm TeMme MpoBeLeHns npakTnyeckoro 16
HedTu. YBenunyeHue
3aHATUAM 3aHATMA, OhOpMIIEHNE OTHETa

rnybuHbl nepepaboTku
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UToro 3a cemecTp:

48

2 ceMecTp

TeopeTunyeckme 0CHOBbI 1

KoHCneKTMpoBaHMe 0CHOBHOM W
LOMOSIHATENIbHOW INTEpPaTypbl N0 TEMaM:
KaTanuTu4eckuin KpeKMHr 1
TMAPOKPEKNHT ryapoHa. YriybneHue
nepepaboTky He(TU 3a cyeT

TexHonorusa repMnyecknx | CamocTosaTenbHoe | KOHCTPYKLMOHHbLIX (annapaTypHbIX)
npoLieccoBs ryiybokon n3yyeHune peweHnin. YrnybneHne nepepaboTku 38
nepepaboTkn HepTAHOrO | MaTepuana Hed T 3a CHeT pa3siMyHbIX 006aBOK.
Cblpbs Pa3BuTue N BHEAPEHNE TEXHOOM M
rny6oKon rmapoKOHBEPCMM Ha
YAbTPaANCHEePCHbIX KaTam3aTopax.
MoAroTOBKa K 3K3aMeHY Mo BOMpocam
pasgena.
TeopeTuyeckme ocHoBbl U | MoaroToska K
/I3y4yeHmne TeopeTnyeckoro Mmatepuasa no
TEXHOMOr NS TEPMUYECKNX | MpaKTUYeCKnM
p TeMme NpoBefeHNs NPaKTUYeCcKoro
npoLeccoBs ryybokon 3aHATUAM U » 20
3aHATUSA nAn nabopaTopHo paboTel,
nepepaboTku HethTAHOrO | NabopaTopHbIM
ohopMeHne oT4yeTa
Cbipba paboTam
KoHCMeKTnpoBaHMe 0CHOBHOW 1
LOMOJIHUTENIbHON NNTEepaTypbl MO TEMAM:
MepcrneKTUBHbIE TEXHOOTUN A5
He(TenepepaboTkn N HePTEXUMUN.
Yranybnsowme ® Pep ®
NHTeHcndpukauma n mogepHusaums
KaTanuTunyeckune y
CamocTosATeNbHOE | AeACTBYOLWMX NPOoM3BOACTB. Cnocobbl
npoLecchl nepepaboTku
n3yyeHne MOOepHM3aLMK Yraybastowmx 42
He(TSHOr O ChlpbA.
Mo epHM3aLuMS MaTepuana KaTanTU4YeCcKux npoueccos. MyTu
MOZEPHMN3aLMMN KaTaIUuTUYeCKoro
yraybnsiowmx npoueccos
KpeKkunHra. MNepcnekTmBbl NpoLecca
KaTaUTUYeCKoro pudopMuHra.
MoAroToBKa K 3K3aMeHy Mo BOMpocam
pasgena.
Yrnybnswouine
MNMoproTtoBka K
KaTanuTnyeckue NDaKTM4ECKUM /I3y4yeHmne TeopeTnyeckoro Mmatepuasa no
npouecckl nepepaboTky 33HSTUSM U TeMe NpoBefeHNs NPaKTUYeCcKoro 12
He(hTAHOIO CbIpbS. 3aHATUS Unn nabopaTopHON paboTel,
nabopaTopHbIM
MopnepHu3saums paboTam ohopMeHNne oTHeTa
yraybnsioLwmx npoLeccos
UToro 3a cemecTtp: 112
Utoro: 160

5. NMepevyeHb y4eOHOMU nuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bubnunorpaduyeckoe onucaHue CamrTy
n/n (3BC CamlTy,
IPRbooks n 1.4.)
OcHoBHasa nuTepaTtypa
3aboTuH, J1.UN. KaTanutunyecknin KpekuHr : y4eb.-metoq. nocobue / J1. U.
1 3aboTuH; CaMap.roc.TexH.yH-T, XuMmnyeckasa TeXHo0rna nepepaboTku DNEKTPOHHBIN
He(Tu 1 rasa.- Camapa, 2020.- 97 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3817
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KaTanuTtnyeckune npouecchl HedTenepepaboTku: moHorpadus / Cononosa
H.J1., EMenbsHbiveBa E.A., TepeHTbeBa H.A., N3paTenscteo KHUATY: 2020.-
Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||120990

DNEKTPOHHbIN
pecypc

lNMumeHoB, A.A. XMNKO-TEXHONOMNYeCcKne CUCTeMbI NPOoLLeccoB
nepepaboTKK yrneBoaopoaHOro Chipbs : y4ebHoe nocobue / A. A. MnMeHOB,
E. M. AbyTanunoa; CaMapCKNin rocydapCTBEHHbIN TEXHUYECKNIA
yHuBepcuteT, Ma3onepepaboTka, BOAOPOAHbLIE 1 CNeLMaibHble
TexHosiorum.- Camapa, 2020.- 76 C..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4718

DNEKTPOHHBIN
pecypc

MonrotoBka 1 nepepaboTka HedTen: y4yebHoe nocobue / Bnacos B.I'.,
NHppa-NHxeHepus: 2021.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||114951

ONEeKTPOHHbIN
pecypc

JlononHuTenbHas nuTepaTtypa

3ab0TuH, J1.N. XumMmns n TeEXHONIOMNA BTOPUYHbLIX MPOLLECCOB nepepaboTkm

HedTn : y4eb.nocobue / J1. N. 3a60TnH; CaMap.roC.TexH.yH-T, XumMmmnyeckas
TexHonorusa nepepaboTkn HethTU 1 rasa.- Camapa, 2014.- 332 c..- Pexxum

poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||947

DNEKTPOHHbIN
pecypc

ObopynoBaHue 1 TEXHONOr A BTOPUYHON nepepaboTKM 0TXOA0B YNaKOBKU:
npakTukyMm / Knnukos A.C., OgHonbko B.I'., Cokonos M.B., LLawkos 1.B.,
Makees [1.B., TaMb0BCKMIN rOCyapCTBEHHbIN TEXHUYECKUIN YHUBEPCUTET,
9bC ACB: 2015.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||64132

DNIEeKTPOHHbIN
pecypc

OCHOBbI TEXHOMOT NN BTOPUYHbLIX MPOLLEeCCoB nepepaboTkn He(TAHOIO
cbipbsl: yyebHoe nocobue / Conoposa H.J1., Yepkacosa E./., JTaxosa A.I.,
Ka3aHCKMI HauMOHaNbHbIA NCCefoBaTeNbCKUA TEXHONOMMYECKINI
yHuBepcuteT: 2016.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80241

DNIEKTPOHHbIN
pecypc

CoBpeMeHHble MeTobl MOLENNPOBAHNA U UHTEHCUDUKaLNN
TEeXHOJI0rM4eCcKunx rnpoLeccos HedTenepepaboTKm U HePTEXUMUN :
KOHCNeKT nekuuin / Camap.roc.TexH.yH-T, XuMmn4eckas TeXHOI0rns
nepepaboTku HedTK 1 rasa; cocT. B. I'. Bnacos.- Camapa, 2014.- 40 c..-
Pexxum poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||2173

DNIeKTPOHHbIN
pecypc

HocTtyn oby4vatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocyuwiecTsnseTca nocpeacTBOM NEKTPOHHOMN
NHGOpPMaLMOHHON obpa3oBaTenbHOM Cpelbl yHUBepcuTeTa 1 canta HTE Caml Y no nornHy v naposnto.

6. MepeyeHb UHPOPMALMOHHLIX TEXHOJIOTMM, UCMOJIb3YyEMbIX NPU OCYLLECTBJEHUMU

nporpaMMHoro obecnevyeHus

obpasoBaTenbHOro npouecca no aucuuniuHe (Moaynio), BKaOYas nepevyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe 0bopyaoBaHNe.
OpraHn3oBaHO B3amMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft y JInueH3noHHoe
(3apybexHblii)
«JlabopaTopum
2 | AHTuBMpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTe4vecTBEHHbIN)
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MporpamMmmHoe obecneyeHne AO «AHTUNNarvaTt»
3 o JInueH3noHHoe
«AHTUNArMaT.2KCNepT» (OTevyecTBEHHbIN)
000 «HOBbIE
y OBJIAYHbIE
4 | MonOdgumc ObpasoBaHue TEXHOMIOM M JInLeH3noHHoe
(OTevyecTBEHHbIN)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALUOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

I'II\;; HaumeHoBaHMe KpaTkoe onucaHue Pexxum poctyna
1 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypg:)lcc;';llflgbﬁoro
2 | KoHCcynbTaHT nitoc http://www.consultant.ru Pecypcel oTKpbITOrO

nocTyna
CalnT, NOCBALLEHHbIN
Lobblye, nepepaboTke
He( TN N TeHOAEHLMAX
3 |Pa3suTna http://vseonefti.ru Pecypcbl OTKpPbITOr0O
HedTenepepaboTku B PO. JocTyna
CnpaBo4Has,
3KOHOMMYeCKas 1 gpyras
NHQopMaLus.
3apybexxHble Ha3bl
4 Scopus - 6a3a gaHHbIX http://www.scopus.com/ AaHHbIX
pedepaToB 1 LUTUPOBAHUS OrpaHNYeHHOro
focTyna
Poccuinckmne 6a3bl
S1eKTpPOoHHO-6nbanoTeyHas ) . AaHHbIX
> cuctema IPRbooks http:/fwww.iprbookshop.ru/ OrpaHNYeHHoro
focTtyna
Poccuinckmne 6a3bl
dNeKTpoHHasa bubnnoTeka e S o LaHHbIX
6 W3gaHuit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OF PAHIYEHHOrO
focTyna

8. OnucaHue MaTepuanbHO-TeXHU4Yeckou 6a3bl, HeoOxoauMon ona oCyL,ecTB/IeHUs
obpasoBaTenbHOro npouecca No gucuunanHe (Mopynio)

JleKUuMOHHbIE 3aHATUA

Ayontopua Ond NeKUUOHHbIX, CEMUHAPCKUX U MPaKTUYECKUX 3aHATUN, TEKYLEero KOHTPONs u
MPOMEXYTOYHOW aTTecTaunm (C MynbTuMmegninHolM 06opynoBaHMEM) YKOMMNJEKTOBaHbl Mebenbio u
TEXHNYeCKMMN cpeacTtBamm obyyeHns, cnyxxawmmm gng npeactaBneHns y4yebHon nHgopmaumm 6onbLuon
ayamTopum.

MpakTUuyeckune 3aHATUA

AyouTtopua Ona nNpakTUYeCKUX Y CEMUHAPCKUX 3aHATUNA, TEKYLLEro KOHTPOJIS U NMPOMEXYTOYHON
aTTecTauuun, YKOMMNAeKTOBaHHbIe CneLnann3npoBaHHON Mebesnbio U TEXHUYEeCKUMU CpeacTBaMu obyyeHus
(NpoekTOp, 3KpaH, KOMMbIOTEP/HOYTOYK), C BbIXOLOM B CeTb VIHTEpHEeT M LOCTYNOM B 3JIEKTPOHHYIO
MH(opMaLmnoHHO-06pa3oBaTenbHyto cpeny Caml TY. Ayamutopus obopyaoBaHa cneLnannsvpoBaHHoOn Mebenbio:
CTOJIbI U CTYNbA ANa obyyarowmnxcs; CTon n CTyN AAa npenogasaTens, fOCKa.

KomnbloTepHble knaccol (aya. 101, 102, 111, 201, 311,401, 404).

JlabopaTopHblie 3aHATUSA
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Ons nabopaTopHbIX 3aHATUN ucnonb3yetca nabopatopua Nel «JlabopaTopua aHanm3a

HeTN M HedpTenpoaykKToB» NabopaTOPHO-XMMMYECKOro Kopnyca, YKOMMNAEKTOBaHHas

cneumann3npoBaHHoOW Mebesblo: BbITS)XKHbIE LWKagbl, CTOJbI JabopaTopHble, CTON BECOBOMW, CTON
M CTYNn npenogasaTens.

NabopaTopus ocCHaweHa obopynoBaHUEM: MaJlOMHEPLUOHHBIMK TpybyaTbiMK
3NeKTponeyamMn A[Na9 MNpPoOLECCOB KPEKWMHra, BaKyyMHbIM HacoOCOM, TeMmnepaTypHbIMU
KOHTpolepaMn U 0AHOMA3HbIMK CMIOBbIMK B0KaMn Ana peryanmpoBaHus TemnepaTypbl B
annapaTtax, MygenbHOW Neyblo, CYLWWUIbHbIM WKaoM ANS XUMUYECKOW NOCyAbl, BECaMu
aHanuTuyecknmun, konboHarpesaTeseM, TepMOCTaTOM ANA ONpefeneHus LaBJeHUS
HacbllWeHHbIX napos no Penpgy, 6ombbl Penpga, TepMocTaTaToM AN BUCKO3MMETPUN,
TEPMOCTATOM LUPKYNALNOHHBIM XWUOKOCTHbIM, MNAWTKaAMW 31eKTPUYECKUMU, Mellankamu
BEPXHENPUBOLAHbLIMK, TADOPATOPHBLIMK pPeryasaTopamMmu HanpsXeHus, neHeTpoMeTpoM, Npubopom
«KonbLo v Wwap», AYKTUIOMETPOM INEKTPOMEXAHNYECKMM AN N3YYeHUs CBOMCTB BMTYMOB,
annapaTtoMm Ana onpepeneHns (PpakLMOHHOro cocTaBa HeTenpoayKTos, npudopom Ans
onpepeneHns TemnepaTypbl BCAbIWKKW B 3aKpblTOM Turne, npubopom nns onpepeneHuns
TeMmnepaTypbl BCMbILWKK B OTKPLITOM TUrae, npubopom ana onpeneneHns yCaoBHOW BA3KOCTH,
npubopom Ans onpepeneHns TemnepaTypbl 3aCTbiBaHMA OU3ENbHON (Bpakuum, BOOSAHbIMM
aekTpuyeckumy baHaMKU, TepMmonapoi, pacxofoMepoM rasza UUPPOBbIM, HacoCaMmu
nepucTanbTnyeckmmu, npubopom Cokcneta, npubopom ANns onpeneneHns cogep)xaHns HeTu
NamMnoBbIM MeToAoM, Habopom nabopaToOpHON XUMUYECKOW NOCYyAbl, WTaTusamm ansa cbopku
nabopaTopHbIX YCTaHOBOK.

CamocToATenbHasa paborta

MomelleHNa ANA CaMOCTOATENbHON paboTbl OCHALLEHbI KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbIO
NOAK/MOYEHNA K CeTU «IHTEPHET» U JOCTYMNOM K 3JIeKTPOHHOWN MH(pOPMaLMOHHO-06pa30oBaTeIbHOM cpee
CamITY:

- KabvHeT Ang TeKylwero KOHTPOJIA 1 NPOMEXYTOYHON aTTecTaunm, KypcoBOro npoekTMpoBaHus,
FPYNMNOBbIX U UHAWBUAYANbHbLIX KOHCYbTaLUMWA ayg. 212;

- KabuHeT ona camocTosATeNbHOM paboThl, ayantopus 304;

- KOMMNblOTEPHbIE Knaccol (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToaunyeckue matepuanbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 neKkummn CTyaeHT LOJKEH NPOCMOTPETh y4ebHO-METOANYECKYIO U HAayYHYIO uTepaTypy No TemMe
nekunn ¢ Tem, 4yTobbl MeTb NpeacTaBaeHme o npobnemax, koTopsle byayT pa3bupaTbCs B nekKLUn.

Mepel HavanoMm nekuum obyvatowmmcs coobllaeTcd TeMa NeKUMK, NaaH, BONPOCH), Noasexaline
pacCcMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepunan, cooblaemblii
npenogasaTteneM, 0OJHKEH He NMPOCTO NPoCayLlnBaThbCA. OH 0OJKEH ObITb aKTUBHO BOCMNPUHAT, T.e. yCJbllaH,
OCMbICJIEH, MOHAT, 3apUKCMpOBaH Ha Bymare v 3akpenieH B MamsaTu. MNpucTynas K cayLlaHuio HOBOro y4ebHoro
MaTepunasa, NoJe3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3Yy4YeHHbIM. Cﬂe,ﬂ,ﬂ 33 TEXHUKOW YTEeHUS
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHeHMe pUTMa, naysa 1 T.n.), Heobxoammo Bcaeq 3a
npenofaBaTesieM yMeTb BblAeIATb OCHOBHbIE KaTeropun, 3aKOoHbl 1 onpefensTb Ux cogepxxaHue, npobnemsl,
npefnosiaraTb UX BO3MOXHblE peLleHuns, AoKa3aTeNbCTBa U BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
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3HaYuTenbHo obnerynTb cebe NoHMMaHue y4yebHOro MaTepuana, ero KOHCNEKTUPOBaHNE U AalibHeNlee
n3yyeHne.

KoHcnekTnpoBaHWe nekuun nossoaseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
NoNy4YeHHY UHGopMauuto ¢ Tem, 4y1obbl B byaywem Mo)XHO BbiIo0 BOCCTAaHOBUTbL B MaMSATM OCHOBHbIE,
cogepxxaTtesibHble MOMEHTHI. TununyHas 0LIJVI6Ka, coBepllaemMasd 06yqa+ou.|,|/|Mcs|, OO0CJZIOBHOE KOHCNEeKTnpoBaHuMe
peyn npenogasaTensd. Kak npasufo, Npu 3anucu «Ca0BO B CNOBO» He OCTaeTCsd BpeMeHn Ha obaymbiBaHue,
aHanM3 N cuHTe3 uHdopmauun. OTbrpas HY>KHYIO MH(OPMALINIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHns 1
BbIBOAbl, HEOBX0ANMO COKpalLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIerko B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBMTb B paboynx KOHCMEKTaxX Mo, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHOOBAHHOW AMTepaTypbl, LOMNOJHSAOWME MaTepuan MNPOCAyWaHHOW NeKUuWUn, a Takxe
nogyepkmBatowme ocoby BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUN
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLleHHON. Hy)XHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCNONb30BaH B NMpoLecce NOArOTOBKN K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3Kk3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIA A8 CAMOCTOSTESIbHOM PaboThl.

MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUU

MpakTuyeckne 3aHATUA NO ANCLMMNINHE NMPOBOAATCS B LEnax BblpaboTKM NPakTUYECKUX YMEHWUI Y
nprnobpeTeHns HaBLIKOB B peLleHnn NPothecCcMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnepyrowas cxema NnoAroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT CoLep)xaHue
nNpenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMe peKOMEeHA0BaHHOM NUTepPaTypbl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4a4 1 ap.

MoaroTtoBka 0byYatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BOoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKNX 3aHATUA 1 (namn) nekunin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, HeOGXO,EI,VIMO O6paTVITb ocoboe BHMMaHME Ha CaMOCTOsiITeNIbHOEe n3yvyeHune peKOMeH,ELOBaHHOVI
MTepaTypsl.

PaboTa CTy4EHTOB BO BPeMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3afaHUiA, KOTOpbIE
BblgatoTca obyyalowmmcs B Havyase Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
aKTMBHOE y4acTune B 00CYy)XAEHUN KOHKPETHbIX CUTyaluii, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HAHWI
HaxoOnTb Haubonee 3hHEKTMBHbIE peLeHNs MOoCTaBAEeHHbIX Npobnem, ymeTb HaXOA4WUTb MOJIE3HbIN
LOMONIHUTENbHLIA MaTepmnasl Mo TeMaTuke 3aHAaATKUA. Obyyalowmmcs Heobxoanmo obpallaTe BHUMAHUE Ha
OCHOBHbI€ MOHATWA, aNropUTMbl, ONpenensaTb NPaKTUYECKY 3HAYMMOCTb pacCMaTPUBAEMbIX BOMNPOCOB. Ha
NPaKTUYeCKMX 3aHATUAX obyyatlowmecs LOJKHbI YMETb BbIMOJHUTL PacyeT Mo 3afaHHbIM MapaMeTpaM uan
BblpaboTaTb onpepesieHHble peweHns no o6o3HavyeHHoN npobneme. 3afaHma MoryT ObiTb FpynnoBbie U
NHOVBUAYANbHbIE. B 3aBUCMMOCTN OT CNI0XKHOCTU NpeasiaraemMblx 3alaHui, Lenemn 3aHaTus, obLien NnoaroToBKM
obyyatomxcs npenoaaBaTesib MOXET NoACKa3aTb 06yYaloWMMCs aNropuT™ peLleHns nan nepsoe AencTeue,
NN ykasaTb obliee HanpaBsieHne paccyxaeHun. MNonyyeHHble pe3ynbTaTbl 06CYyXXAaTCA C NO3ULUIA NX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PaCCMOTPEHHON CUTYaL MK,

MeToaounyeckue pekoMeHgauunn rpun pa60Te Ha J'IaﬁOpaTOpHOM 3aHATNN

MposeneHne nabopatopHol paboTbl AEeNUTCA Ha ABE YCJIOBHble YacCTU: TEOPETUYeCKYyl W
NpaKTUYecKyto.

Heob6x04UMbIMU CTPYKTYPHBIMU 3NEMEHTAMU 3aHATUS ABNAIOTCS NpoBedeHne nabopaTopHon paboThl,
MpoBepKa YCBOEHHOro MaTepuana, BKoYatoLwas 06CyXAeHne TEOPeTUYECKNX OCHOB BbINOHAeMOl paboThl.

NMepen nabopaTopHoit paboToil, Kak NpPaBKIO, MPOBOANTCS TEXHUKO-TEOPETUYECKNIA MHCTPYKTaX No
CMOJIb30BaHUIO Heobxoanmoro obopyaoBaHus. MNpenofaBaTesb KOPPEKTUPYET AeATeNbHOCTL 06yyatoLlerocs
B npouecce BbiNoNHeHUs paboTbl (Npu HeobxoaumocTun). Mocne 3aBeplweHus nabopaTopHoi paboThbl
NOABOASTCS UTOMM, 0BCYXXAAOTCA Pe3yNibTaTbl AeATENbHOCTH.

Bo3MoXHbI cneaytowmne opMbl OpraHn3auumn nabopaTopHbix paboT: poHTaNbHAA, FPYNnoBas u
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nHanBmayanbHada. MNMpn GpoHTanbHOW HopMe BLINOMHAETCS OfHa M Ta e paboTa (Npy 3TOM BO3MOXHbI
pas/inYyHble BapuaHTbl 3agaHui). Mpu rpynnosoin opme paboTa BbIMOAHAETCS rpynnon (KomaHgon). Mpu
NHOVBUAYANbHON hopMe 06yvatoWMMNCS BLIMONHATCA UHANBUAYAbHbIE PaboThI.

Mo kaxpon nabopaTopHon paboTe MMeTCA MeTOAWYECKME yKa3aHWs MO MUX BbIMOJHEHWUIO,
BKJIlOYaloLlMe HeOOXOAUMBIA TEOPETUYECKUA U MPaKTUYeCKUA MaTepuan, comepXxalue 3NeMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBefeHunto BbIbpaHHON paboThl, MHAWBUAYa/IbHbIE BapUaHThbl 3alaHun,
TpeboBaHMs 1 HOpMYy OTHETHOCTU MO faHHOW paboTe.

MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4YalOLWMXCH OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
OBJlTaf€HMNA 3HaHWAMMW, pa3BUTME TBOpPYEeCKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYeHWIO C y4eTOM NoTpebHOCTEN N BO3IMOXXHOCTEN 0by4yatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKM NocobusMu, Hay4Hon, CNPaBOYHON ANTepaTypon,
MaTepvanaMm Nepuoanyeckux n3gaHnn n HTepHeTa aBnseTca Hanbonee ahheKTNBHLIM METOAOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAHWA, MNO3BONAET 3HAYUTEIbHO aKTUBM3NPOBATHL MPOLLECC OBAAAEHUS UHGOpPMaLnen,
cnocobecTByeT 6onee rayboOKOMY YCBOEHMIO M3yYaeMoro matepumana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX0AMMO Bbly4UTb HaU3yCTb WU BHECTW B F10CCapuii, KOTOPLIM LienecoobpasHo BECTU C CaMOro Ha4vana
N3y4YeHunsa Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HEenocpeaCTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKuUusx, NpakTUYeCKNX 3aHATUAX;

® B KOHTaAKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYy/bTaumMax No y4ebHbIM BOMpPOCaM, B XO04€e TBOPYECKMUX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPV BbIMOJHEHUN NHAVBUAYANbHbLIX 3a4aHUA W T.4.;

e B bubnmoTeke, fomMa, Ha KadeLpe Npu BbINOJHEHNUN 0ByYaloWMMCa y4ebHbIX N NPAaKTUYECKUX
3ajay.

9 (eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWwmMMCcs camMoCcToaTenbHON paboThl ABNgeTCS
3JIeKTPOHHaA MHGOPMaLMOHHO-06pa3oBaTe/ibHasA Cpella YHMBEPCUTETA, KOTopas obecneynBaeT JOCTYM K
y4yebHbIM nnaHaMm, paboymm nporpamMmam OUCUUNANH (Mooynen), NpakTUK, K N34AaHMUAM 31EKTPOHHbIX
6nbNNoTEYHbIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNJIMHE (MOoAayIo)

QoHJ OLLEeHOYHbIX CPeACTB NpeacTaBsieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

561.0.06 «Teopusa XMMUKO-TEXHOJIOMNYECKUX
npoeccoB rnybokon nepepaboTkn HedhTU»

DoHA, OUEHOUYHbIX CPEeACTB

no agucuunjinHe

51.0.06 «Teopua XMMUKO-TEXHOJIOrM4E€CKUX NPOL,ECCOB riybokoun nepepadboTkn HedTn»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

18

18.04.01 Xummn4yeckass TeXHOI0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

MarucTp

O4yHo-3ao4Has

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

25217

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue (3HaTb, yMeTb, BNnaaeTh,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHeCeHHbIe C
HaMMeHoBaHue MHAMKATOPA BO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
. KOMMNeTeHLUUu KOMMeTeHL U
KOMNeTeHLUMUH DOCTUXKEHUA
KOMNeTeHLUu)
ObuienpodeccnoHanbHble KOMNETEHLNN

VH>XXeHepHbIn
aHanus3 n
NPOeKTUPOBaHMNE

OMNK-3 CnocobeH
pa3pabaTbiBaTb
HOpMbI BbipaboTKu,
TeXHONorn4yeckune
HOpPMaTMBbI Ha
pacxon
MaTepunasnos,
3aroTOBOK,
TONAMBA U
3NEKTPO3HEPrUNn,
KOHTPOJIMPOBaTb
napameTpsl
TEeXHO0rM4ecKoro
npouecca,
BbIOMpaTb
obopynoBaHue 1
TEXHON0rM4ecKyto
OCHaCTKy

OMK-3.1 Pa3pabaTbiBaeT
TEXHOJIorn4yeckune
HOPMaTWBbI A5 MPOBEAEHUS
TEeXHOM0rM4eckoro npowecca

BnaneTb HaBblKamMu
pa3paboTKM HOpMaTUBLI ANA
npoBeaeHns
TEXHOI0rM4eCcKmX NpoLeccoB
rnybokon nepepaboTku
HedTw

3HaTb TEXHONOrNYecKme
HOPMaTMBbI A5 NPOBeAEHNS
TEXHOJIOrMYeCKNX NpoLeccoB
rnybokon nepepaboTku
HedTn npouecca

YMmeTb pa3pabaTbiBaTb
TexHOoM0rn4yeckme
HOpMaTVBbl 4S8 NpoBeAeHNA
TEXHOI0rM4eCKMX NpoL,eccoB
rnybokon nepepaboTku
HedTK

OlK-3.2 PaccynTbiBaeT
HOPMbI BbIPAabOTKM 1 pacxon
MaTepuasoB 415 BeAeHus
TEXHOJIOrMYEeCKOro npoLecca

19

BnaneTb HaBblKamMu pacyeTa
HOPM BbIpaboTKM 1 pacxon
MaTepunanos ANs BeLeHUs
TEXHOJIOrM4eCKMX NpoL,eccoB
rnybokon nepepaboTku
HedTw

3HaTb HOPMbI BbIPAOOTKN U
pacxonl MaTepwasoB Ans
BeAeHNs TEXHOJIOrMYECKOro
npotiecca




YMeTb paccynTbiBaTb HOPMb
BbIpaboTKM 1 pacxon
MaTepunanoB Ans BeLeHUs
TEXHOI0rM4eCcKmx NpoLeccoB
rnybokon nepepaboTku
HedTw

napameTpoB

N nx COoTBETCTBUE

OrlK-3.3 MNpoBOANT KOHTPOJIb
TEeXHOJI0rM4ecKoro rnpowecca

YCTaHOBJ/IeHHbIM HOpPpMaM

BnageTb HaBblKaMWy
npoBefeHNs KOHTPOIA
TeXHOJI0rnyeckunx
napamMeTpoB MPOLLeCCOB
rnybokon nepepaboTku
HeTn

3HaTb CcNocobbl N METOAbI
KOHTPOJIS NMapaMeTpoB
TEXHOJ/IOrM4eCcKoro npotecca
1 UX COOTBETCTBUE
YCTaHOBJ/IEHHbIM HOPMaM

YMeTb NPOBOAUTL KOHTPOJIb
TEXHOJI0TNYECKnX
NapaMeTpPOoB C 3aAaHHON
TOYHOCTbIO 1 OLIEHNBATb UX
COOTBETCTBME HOPMAaM
TEXHOJI0rM4eCcKoro
pernameHTa

Manuu,a COOTBETCTBUA OLLEHOYHbLIX CPeancTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyyeHus
TeKyLun
yi Mpomex
Kop, nHpukaTtopa KOHTpON
OueHoYHble yToYHas
DOCTUXXEHUA Pe3ynbtatbl 0Oy4yeHus b
cpepcTBa aTrecTau
KOMNeTeHuumn ycneBae s
MOCTH
CocTofiHME U TeHAEHUUN Pa3BUTUA MUPOBOW TONJIMBHOIHEPreTM4eCKOU CUCTEMbI
OlnK-3.1
PaspabaTbiBaeT
TexXHoIorn4yeckme BnapeTb HaBblkaMu pa3paboTKM HOPMaTUBbI
HOPMaTUBbI NS N5 NPOBEAEHNSA TEXHONOMMYECKMX NpoLeccoB | TecToBble 3aaHns HeTt Ha
npoBeneHuns rnybokon nepepaboTkn HedTn
TEXHOJIOrNYeCKOoro
npowecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOPMaTWBbI AJ15 MPOBEAEHNS
P A P A . TecToBbIE 3aaHNSA HeT Oa
TeXHO0rn4yecknx npoweccos raybokon
nepepaboTkn HedTn
3HaTb TEXHONOIMYECKE HOPMATUBLI A4
npoBefeHns TeEXHONOrMYeCKMX NpoLLeccoB TecToBblE 3a4aHNSA HeTt Ha
rnybokoi nepepaboTku HeTK npoLiecca
OmnK-3.2
PaccynTbiBaeT HOpMbI
cc aet Hop BnapeTtb HaBblkaMu pacyeTa HOPM BbIpaboTKK
BbIPAabOTKM 1 pacxon
MaTepuasnoB onas V' Pacxo/ MaTepnancs ANs BEACHMA TecToBble 3a4aHNS HeTt Oa
Be,qegvm TEXHOJIOrMYeCKMX NpoLeccoB riybokon
nepepaboTkn HedpTn
TEXHOJIOrN4eCKOoro
npouecca
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YMeTb pacCcynThiBaTb HOPMbI BbIPabOTKM 1
acxof MaTepranos 4N BeeHNs
P A P A A . TecToBbIE 3aaHNSA HeT Oa
TeXHON0rn4yecknx npoweccos raybokon
nepepaboTkn HedTn
3HaTb HOpPMbI BbIPAaboTKM 1 pacxon
MaTepunasioB Ons BeAeHUS TeXHON0rnyeckoro | TecToBble 3afiaHuA HeTt Ha
npowecca
OMK-3.3 MpoBoagunT
KOHTPOJIb NapaMeTpoB
OHTPO apamMeTpos | yyery NMPOBOAUTbL KOHTPOJIb
TEXHONOMNYECKOro .
MPOLECEa U X TEXHOJ/I0rMYeCKMX napaMeTpoB C 3a4aHHON TecToBbIE 330aHNS HeT la
P TOYHOCTbIO U OLIeHMBATb UX COOTBETCTBME
COOTBETCTBUE
HOpMaM TEXHOJI0rMYeCcKoro periaMeHTa
YCT@HOBJIEHHBIM
HopMaM
BnapeTb HaBblKaMun NpoBeAeHNs KOHTPOA
TEXHOJI0rMYecKrx napaMeTpoB MNpoLLeccoB TecToBble 3alaHnA HeTt Ha
rnybokoi nepepaboTkn HedTn
3HaTb CNocobbl U METOLbI KOHTPOAS
napamMeTpoB TEXHOJIOMMYECKOro npolecca n nx | TectoBble 3aiaHnA HeTt Ha
COOTBETCTBME YCTAHOBJIEHHbIM HOPMaM
TexHonOrnsA NpoL,eccoB nepBuy4Hom nepepadorku HecTU. YBenuueHue rnybuHbl nepepaboTku
OrnkK-3.1
PaspabaTbiBaeT
TEXHONOrnYyeckmne 3HaTb TEXHOJIOTNYeCKMe HOpMaTKBbl ANs
HOPMaTuBbI O NnpoBeLeHna TEXHONOrMYeCcKx npoL,eccos TecToBble 3aiaHnA HeTt Ha
nposeaeHuns rnybokon nepepaboTku HeTK npoLecca
TEeXHONOrN4eckoro
npouecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOPMaTWBbI A5 MPOBEeLeHUs Otuer o
P P . NpakTU4eCcKnM Oa HeTt
TEXHONIOrMYeCcKnx npoLeccos raybokon
3aHATUAM
nepepaboTku HedTH
BnapeTb HaBbikaMu pa3paboTkn HopMaTuebl | OTHeT no
ON5 NPOBeAEeHNSA TEXHONOMMYECKNX NMPOLECCOB | MPaKTUYeCKNM Ha HeTt
rnybokoin nepepaboTky HedTK 3aHATUAM
OrlK-3.2
PaccynTbiBaeT HOPMbI
acc aer Hop YMeTb paccynThiBaTb HOPMbI BbIPabOTKM 1
BbIpaboTKN 1 pacxon, OT1yeT o
pacxon MaTepuasios A9 BeLeHnd
MaTepuasoB AN . NPaKTUYeCKUM Ha HeTt
TEXHON0rM4yecknx npoLeccos raybokon
BeLleHus 3aHATUAM
nepepaboTku He(hTH
TEXHONOrNYeCcKoro
npouecca
BnapeTb HaBbikaMK pacyeTa HOPM BbipaboTkmM OTYeT Mo
N pacxop MaTepuanos s BefeHus
P A P A A . NpakTU4eCcKnM Ja Het
TEXHOJIOrMYeCKMX NpoLeccoB raybokon
3aHATUAM
nepepaboTkn HedTn
3HaTb HOpMbl BbIpaboTKM 1 pacxon
MaTepunasioB A5 BeAeHUS TEXHOIOrn4eckoro | TecToBble 3aflaHuA HeTt Ha
npowecca
OrMK-3.3 MposoguTt
KOHTPOJIb NapaMeTpoB
TEXHONOrNYeCcKoro 3HaTb CNocobbl 1 METOALI KOHTPOIA
npouecca u nx napamMeTpoB TEXHOJIOrMYECKOro npoLecca u nx | Tectosble 3afaHuns HeTt Ha
COOTBETCTBUE COOTBETCTBME YCTAHOBJIEHHbIM HOPMaM
YCTaHOBJIEHHbIM
HOopMaM
YMeTb NpoBOAUTb KOHTPOJIb
. OT4eT no
TEXHOJI0rMYecKrxX napaMeTpoB C 3alaHHON
NPaKTUYECKUM Ha HeTt
TOYHOCTbIO U OLLEHMBaTb UX COOTBETCTBME 3aHATIAM
HOPMaM TEXHOJIOrM4YeCKoro perjiaMeHTa
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BnapeTb HaBblKaMy NPOBEAEHNS KOHTPOSIA OTyeT no
TEXHONOrMYyeCcKnx napaMeTpoB NpoLLEeccoB NPakTU4eCcKmnm Ja Het
rnybokon nepepaboTkn HedpTn 3aHATUAM
TeopeTuyeckue OCHOBbI U TEXHOJIOTUA TEPMUYECKUX NPOLLEeccoB rnybokoi nepepaboTku HeTAHOro Chipbs
OnK-3.1
PaspabaTbiBaeT
TeXHOJI0rnyeckune BnapeTb HaBblkaMu pa3paboTkn HopMaTuebl | OTHeT no
HOPMaTUBbLI ANs L4719 NpOBeAEeHNS TEXHOIOMMYECKMX MPOLLEeCCOB | MpaKTUYeCKuUMm Ja Het
npoBeLeHns rnybokon nepepaboTky HedTu 3aHATUAM
TEXHOIOrNYeCKOoro
npowecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKMNE
HOpMaTuBbI AJ19 NPOBEAEeHNS Otuer o
. NPakTU4eckum [a HeT
TEXHOJIOrMYeCcKnx npoueccos raybokon
3aHATUAM
nepepaboTkn HedTn
3HaTb TEXHOJIOTNYeCKMe HOPMaTKBbI ANS
npoBefeHns TEXHOI0rMYeCKMX NPoLLeccoB TecToBble 3aaaHUS Het JIE]
rnybokon nepepaboTku HedTK NpoLiecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOpMaTUBbLI 419 MPOBEAEHNS oTieT no
y nabopaTopHbIM Ja Het
TEXHOJIOrMYeCKMX NpoLeccoB raybokon a60Tam
nepepaboTkn HedTn P
BnapeTb HaBblkaMy pa3paboTKM HOpMaTUBLI | OTYET No
AN NPOBEAEHUS TEXHONOrMYECKNX NPoLLeccoB | labopaTopHbIM Ja Het
rnybokon nepepaboTkn HedTn paboTam
OMnK-3.2
PaccymTbiBaeT HOPMbI
acc aer Hop BnapeTb HaBblKaMK pacyeTa HOPM BbipaboTkuM
BbIpaboTKN 1 pacxon, OTYeT Nno
N pacxon MaTepuanos LS4 BedeHus
MaTepuanoB AN . nabopaTopHbIM Ha HeTt
TEeXHOJIOrMYyeCcKunx npoueccos raybokon
BeJeHuns paboTam
nepepaboTkn HedTn
TEXHOJI0MNYeCKoro
npowecca
YMeTb pacCcyuThIBaTb HOPMbI BbIPAabOTKM 1
pacxof MaTepuanoB 4S8 BeAeHUS oTHeT o
; nabopaTopHbIM Ja HeTt
TEXHOJIOrMYeCcKmnx NpoLeccoB raybokon paboTam
nepepaboTkn HedTn
3HaTb HOpMbI BbIPaboTKM 1 pacxon
MaTepuasioB 411 BeLeHNA TEXHON0rnYeckoro | TecToBble 3agaHuns HeT [a
npowecca
YMeTb pacCcynThiBaTb HOPMbI BbIPaboTKM 1
OT14yeT no
pacxof MaTeprasnoB 415 BeLEeHNS
. npakTU4YeCcKnum Ha HeTt
TEXHOJIOrMYeCcKMX NpoLeccos raybokon
3aHATMAM
nepepaboTkn HedTH
BnapeTtb HaBblkaMU pacyeTa HOPM BbIpaboTKK OTYeT No
1 pacxoj MaTepranoB Ans BefeHUs
P A P A A . NPakTU4eCKnM Ha HeTt
TEXHOJIOrMYeCKMX NpoLeccoB raybokon
3aHATUAM
nepepaboTkn HedTn
OrlK-3.3 MNMposoguTt
KOHTPOJIb MapaMeTpoB
TEXHOJIOrNYeCKoro BnapeTb HaBblkaMy NPOBEAEHNS KOHTPOSIA OTyeT No
npouecca n nux TEXHONOrMYyeCckKnx napaMeTpoB NpoLLEeCccoB npakTU4eCcKmnMm Ja Het
COOTBETCTBUE rnybokon nepepaboTky HedTu 3aHATUAM
YCTaHOBJIEHHbIM
HOpMaMm
YMeTb NpoBOANTb KOHTPOJIb
. OT1yeT o
TEXHONOrM4yecknx napamMeTpoB C 3alaHHON
NPaKTUYeCKUM Ha HeTt
TOYHOCTbIO U OLleHMBaTb UX COOTBETCTBME 3aHSTYSM
HOpMaM TexXHO0rM4eckoro perfiiameHTa
3HaTb CNocobbl U METOLbI KOHTPOS
napamMeTpoB TEXHOIOMMYECKOro npoLecca u nx | TecTosble 3agaHus Het JIE]
COOTBETCTBME YCTAHOB/IEHHLIM HOPMaM
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YmMmeTb NpPoBOANTb KOHTPOJIb

y OTYeT Mo
TEXHOJIOrMYeCKMX NapaMeTpoB C 3a4aHHON

nabopaTopHbIM Ja Het
TOYHOCTbIO U OLleHMBaTb UX COOTBETCTBME a60Tam
HOpPMaM TeXHOJIOrMYEeCKOro periaMeHTa P
BnapeTtb HaBblkaMu NPOBEEHNA KOHTPOS OTYET Mo
TEXHOJIOrMYeCcKMX napaMmeTpoB NpoLLEeccoB nabopaTopHbIM Ja Het
rnybokoi nepepaboTkn HedTn paboTam

Yrnyonsowue Karta

NUTMYECKHUe npouecchl nepepaboTkn HedTAHOrO Chipbs. MogepHU3auusa yrnybnsiowmx

npoueccos
OnK-3.1
PaspabaTbiBaeT
TexXHoNIornyeckne 3HaTb TEXHOIOTNYECKME HOPMaTWBLI AN
HOpPMaTMBbI AN NnpoBeAeHNA TEXHONOrMYECKMX NPoLLeccoB TecToBblE 3afaHNSA HeTt Ha
npoBeLeHns rnybokon nepepaboTku HeTK npoLiecca
TEXHOJIOMMYEeCKoro
nporecca
BnapeTb HaBbikaMu pa3paboTKn HopMaTuebl | OTHeT no
N9 NPpOoBeAEHNS TEXHOIOTMYECKMX MPOLLECCOB | MPaKTUYECKUM Ja HeTt
rnybokon nepepaboTkn HedTn 3aHATUAM
YMeTb pa3pabaTeiBaTb TEXHONOrMYECKNe
HOpMaTUBbLI 419 NPOBEAEHNS Otset o
P P . NnpakTU4ecKnm Ja Het
TEXHON0rM4yecKnx npoLeccos raybokon
3aHATUAM
nepepaboTkn HedTn
OMnK-3.2
PaccymTbiBaeT HOPMbI
P YMeTb paccymTbiBaTb HOPMbI BbIPaboTKM 1
BbIPabOTKM 1 pacxon OTyeT no
MaTepuanos oas Pacxon Matepuasnos ANA BEACHN MPakKTUYeCKuUMm Oa HeTt
P TEXHOJIOrMYeCKMX NpoLeccoB raybokon P
BEeAEHNS 3aHATMAM
nepepaboTkn HedTn
TEXHOJIOrNYeCcKoro
npowecca
BnapeTb HaBblKaMK pacyeTa HOPM BbipaboTkmM OTYeT o
N pacxoj MaTepuanoB 4N14 BedeHus
P A P A A . npakTU4ecKnM Ha HeTt
TEXHON0rMYeCcKnx npoLeccos raybokon
3aHATUAM
nepepaboTkn He(TH
3HaTb HOPMbI BbIPAaboTKM 1 pacxon
MaTepuasioB 411 BeleHNs TEXHONOrnyeckoro | TecToBble 3agaHuns HeT [a
npovecca
OrlK-3.3 MposoguTt
KOHTPOJIb MapaMeTpoB
TEXHOJIOrNYeCcKoro 3HaTb CNocobbl U METOLbI KOHTPOAIS
npoLecca u nx napamMeTpoB TEXHOJIOrMYECKOr0 NpoLecca u ux | TectoBble 3agaHns HeT [a
COOTBETCTBUE COOTBETCTBME YCTaHOB/IEHHbIM HOPMaM
YCTaHOBJIEHHbIM
HopMaMm
YMeTb NpoBOANTb KOHTPOJIb
. OTyeT no
TEXHOMOrMYeCcKnx napamMmeTpoB C 3alaHHON
NpPakTU4eCcKnM Ha HeTt
TOYHOCTbIO 1 OLEeHMBaTb X COOTBETCTBME 3AHSTYSM
HOpMaM TexXHOM0rMYeckoro perfiiameHTa
BnapeTb HaBblKaMy NPOBEAEHNS KOHTPOSIA OTyeT no
TEXHONOrM4yeCcknx napaMeTpoB NpoLLEeCccoB npakTU4eCcKmnMm Ja Het
rnybokon nepepaboTkn HedTn 3aHATUAM
YMeTb NpoBOANTb KOHTPOJIb
y OTYeT Mo
TEXHONMOrM4yecknx napamMeTpoB C 3alaHHON
nabopaTopHbIM Ja Het
TOYHOCTbIO 1 OLLEHNBATb UX COOTBETCTBME
paboTam

HOpMaM TEXHOJIOTMYECKOro periaMeHTa
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TunoBble 3agaHusa ans npome)KyTquoﬁ aTrectTauum no agucuunriimHe
B51.0.06 «Teopusi XMMMKO-TEXHONMOIMYECKUX NpoLeccoB rnybokon nepepabotkn HedbTu»
(wundbp M HanmeHoBaHWe AUCLUMIUHbI)

18.04.01 Xumuyeckasa TexHonorus
(wundpp M HameHOBaHMe HanpaBreHUs NOAroToBKKU, CneunanbLHOCTH)

AnsA HanpaBneHusa

npocunb TexHONorusa XMMmM4ecKux NPou3BoacTB
(HanmeHoBaHue npoduns)
2025

(roa npuema Ha o6pa3oBaTenbHYIO NporpamMmmy)

KoHTponupyemas (ble) koMmneTeHuus(m):

Orl1K-3 CnocobeH paspabaTtbiBaTb HOPMbI BbipaboTKN, TEXHONOMMYECKME HOPMATUBLI HA pacxod MaTepuanos, 3aroTo-

BOK, TONJIMBA WU SMEKTPO3IHEPTNN, KOHTPONMPOBATbL NapaMeTpbl TEXHOMOIMYECKOro npouecca, Bolbupatb 06opyaoBa-

HWe N TEXHOJIOMMYECKYH OCHACTKY

(wndbp M HaMMeHoBaHne KoMneTeHUMmn(i))

Cneyudgpukayust mecmoebix 3a0aHuli

Yucno 3agaHumn
3aKpbITble OTKpbITbIE KOMOMHUpOBaH-
Hble
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Paspgen 1. CocTosiHMe 1
TEeHOEHUMN pa3BUTUSE MUPO- 3 5 5
BOW TOMNMBHO-3HEpPreTu4e-
CKOW CUCTEMBI
Paspgen 2. TexHonorus
NpoLIeCCoB NepBUYHON ne-
pepaboTkn HedpTH. YBenu- 1 1 1 4 5 1 13
YeHue rmyGuHbI nepepa-
00TKU
Paspgen 3. TeopeTtnyeckue
OCHOBBI U TEXHOMNOIUA TEp-
MWYECKMX NPOLLECCOoB rny- 4 5 9 18
6okor nepepaboTkn HedhTA-
HOro CbIpbsi
Pasgen 4. Yrnybnswowue
KaTanuTnyeckune npoweccol
nepepaboTkn HeOTAHOIO 1 6 10 17
cbipbs. MogepHusaums
yrnyonsoLwmx npoLeccoB




KonuyecTtBO 3apgaHMin B KOMNNEKTE OL€HOYHbIX MaTepuanoB KonuyectBO 3aAaHMin B KOMMIEKTE OLLeHOYHbIX

MaTepuanos
Kog komne- KonunyecTtBo

HanmeHoBaHue komMneTeHLUM »

TeHUUn 3agaHun

CnocobeH paspabaTbiBaTb HOPMbI BbIPABOTKM, TEXHONOIMYECKME HOPMATMBBI Ha
pacxon MaTepuarnos, 3aroTOBOK, TOMMMBA U 3NEKTPOIHEPTUMUN, KOHTPONMPOBAaTL Na-
OriK-3 pameTpbl TEXHONOMMYECKOro npolecca, BbibvpaTe 060pyaoBaHNE U TEXHONOrM4e- 50
CKYH OCHacCTKy

Cu.eHapvm BbINONMHEHUA QUAarHOCTUYECKUX 3aAaHUN

Twn 3agaHuns

MocnepoBaTeNnbLHOCTL AeMCTBUM NPU BbINOSTHEHUM 3aaHUA

3agaHue 3aKkpbITOro TMnNa ¢
O[HO3HAaYHbLIM BbIOOPOM Bapu-
aHTa oTBeTa

1. BHMMaTenbHO npounTaTh TEKCT 3a4aHus.
2. BblbpaTb eQVHCTBEHHbIV BapnaHT O0TBETa U3 NPeAoXKeHHbIX.

3agaHue 3aKpbITOro Tuna ¢
MHOIro3Ha4HbIM BbI60pOM Ba-
PUaHTOB OTBETA

1. BHMMaTenNbHO NpounTaTh TEKCT 3agaHus.
2. Bbl6paTb HECKOJ1IbKO BapnaHTOB OTBETa U3 NpensioXeHHbIX.

3agaHue 3akpbITOro TMna Ha
yCTaHOBMEHWE COOTBETCTBUS

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHNA U NOHATb, YTO

B KayecTBe OTBETa OXWMAAKTCS Napbl ANIEMEHTOB.

2. BHumarenbHo npounTtath 06a cnvcka: cnucok 1 - Bonpochkl, yTBepXAeHWs, hakTbl,
MOHATWA U T.A4.; CMINCOK 2 - YyTBEPXAEHUS, CBOACTBA OOBLEKTOB U T.A4.

3. ConocTaBuTb 3N1eMeHTbI cn1cka 1 ¢ aneMeHTaMm cnucka 2, coopMnpoBaTth napbl
3MEeMEHTOB.

4. 3anucaTb 6ykBbl BapnaHToB oTBeTa (Hanpumep, ABBIN)

3agaHue 3akpbITOro TMna Ha
yCTaHOBMNEHMWE NocneaoBa-
TenbHOCTU

1. BHMMaTenbHO NpouYnTaTh TEKCT 3a4aHUs U MOHSITb, YTO B KAYECTBE OTBETa OXUAa-
eTcH nocnegoBaTenbHOCTb ANIEMEHTOB.

2. BHumaTenbHo npounTaTh NPeanoXxeHHble BapuaHTbl OTBeTa.

3. MocTpouTb BEPHYIO NocneaoBaTeNbHOCTb U3 NPeaIOKEHHbIX 3NIEMEHTOB.

4. 3anncaTb GykBblI BapnaHTOB OTBETA B HY>KHOW nocregoBaTtensHocTy 6e3 npobenos
W 3HaKOB NpenuHaHus (Hanpumep, BBA)

3afaHne OTKPbLITOro TUna Ha
[IOMOSHEHNe

1. BHumaTenbHO npounTaTth TEKCT 3a4aHns U NOHATb, YTO B KaYecTBe OTBETa 0Xuaa-
eTcH HegocTalLee JOMNOSTHEHNE.

. OnpegenuTtb kakown MHOPMaLUn He XxBaTaerT.

. BHeceHune nponyLieHHoro crnoea.

. 3anucatb B OTBET TONbKO AOMOMHEHME.

3agaHune OTKpbLITOro Tuna ¢
pa3BepHYTbIM OTBETOM

. BHumaTenbHo npounTaTh TEKCT 3a4aHUs U NOHATb CyTb Bonpoca.
. I'Ipop,ymaTb JIOTWUKY U NONHOTY OTBEeTa.

. 3anucartb oTBeT, NCNonb3ya YeTkne KOMNakTHble (bOpMyJ'IVIpOBKM.
.B clyyae pacyeTHOW 3aa4m 3anucaTtb peLleHne 1 OTBET.

3agaHue KOMOMHMPOBAHHOTO
TNa: NPakTUKO-OpUEeHTUpO-
BaHHbIE 3aJaHNA

. BHumaTenbHo npounTaTh TEKCT 3a4aHus.
. BeinonHnTte ykasaHHble B 3agaHus AeNCTBUS

N=2RON=BRON

3apaHne KOMOVHMPOBAHHOIO
TunNa ¢ BbIBOPOM OAHOro OT-
BeTa u obocHoBaHMeM BbiGopa
oTBeTa

1. BHumaTenbHO npounTaTth TEKCT 3a4aHNs U NOHATb, YTO B KAYeCcTBe OTBETa OXuaa-
€TCsl TONbKO OAVH U3 NPEeAIOXEHHbIX BApUaHTOB.

2. BHMmMaTensHo npoynTaTh NPeASoXeHHble BapuaHTbl oTBeTa.

3. BblbpaTb ognH oTBET, Hanbonee BEPHbIA.

4. 3anucaTb Tonbko BykBYy BbIOPaHHOro BapvaHTa oTBeTa.

5. BanucaTtb aprymeHTbl, 060CHOBbIBalOLLME BbIOOP OTBETA

3agaHue KOMOMHMPOBAHHOMO
TUNa ¢ BbIGOPOM HECKOSBbKUX
OTBETOB 1 060CHOBaHMEM Bhbl-
6opoB OTBETOB

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHUS U MOHSTh, YTO B KAYECTBE OTBETa OXMAa-
€TCSl HECKOJBbKO M3 NPearioKeHHbIX BapUaHTOB.

2. BHMmMaTensbHo npoynTaTh NPeAsoXeHHble BapuaHTbl oTBeTa.

3. BbibpaTb HeckonbKo BEPHbIX BapnaHTOB OTBETOB.

4. 3anucaTb nocregosaTtenbHO BykBbl BbIOpaHHbIX BapnaHToB 6e3 npobenos u 3Ha-
KOB npenuHaHus (Hanpumep, ABB).

5. 3anucaTtb aprymeHTbl, 060CHOBbIBaOLLME BbIGOP KaXKO0ro M3 OTBETOB

Cuctema oueHMBaHUA 3afaHUm

YKka3aHusa no oLeHUBaHUIo

Pe3ynbTaTt oueHnBaHua (6annbl, Nony4veHHbIe 3a Bbl-
nornHeHue 3afaHus / xapakTepucTMka npaBUbHOCTU
oTBeTa)

3apaHve 3aKpbITOro Tmna ¢ 0 AHO3Ha4YHbIM Bbl60p0M Ba-
punaHTa oTBE€Ta CHUTaeTCA BEePHbIM, eCinn npaBuUiibHO

onpegernieH BapnuaHT oTBeTa

3a npaBunbHbIN BapuaHT oTBeTa Havucnsetca 1 6ann

3agaHue 3aKpbITOro Tuna ¢ MHOro3Ha4HbIM Bbl60p0M Ba-
pnaHTOoB OTBETA CHUTAETCA BEPHbIM, €Cln nNpaBuUiibHO
onpegesieHbl BCe BapnaHTbl oTBETa

3a npasunbHbLIN BapnaHT oTBeTa Hauyucnsetcs 1 Gann




3ajaHue 3aKpbITOro TMNa Ha yCTaHOBIEHWE COOTBET-
CTBUS CYMTAETCSA BEPHbLIM, ECITN NPABUIBHO YCTaHOB-
neHbl BCe COOTBETCTBUS (MO3ULMM 13 O4HOrO cTonbua
BEPHO COMOCTaB/EHb! C NO3ULMAMU OpYroro)

KonuuectBo 6annos onpegenaeTca YMcnom nap Aana cono-
cTaBneHus. 3a kaxagoe npaBuiibHO YCTaHOBJIEHHOE COOT-
BETCTBUE Hauncnsetcsa 1 6ann.

3agaHve 3aKkpbITOro TMnNa Ha yCTaHOBMEHWe nocnegosa-
TENbHOCTW CYUTAETCHA BEPHbIM, €CMny NPaBUITbHO yKka3aHa
BCSI NOCnefoBaTenbHOCTb Ldp

MakcrmanbHbIn 6ann onpegenseTcs KONMYecTBOM ane-
MEHTOB B nocnefoBartensHocTu. B crnyyae owmnbku B oa-
HOM MECTe - CHXEeHMe Ha oauH Gann. 3a kaxagoe npa-
BUIMbHO YKa3aHHOE MEeCTO areMeHTa B NocneaoBaTenbHo-
CTW Ha4yucnsaeTcsa 1 6ann.

3agaHue OTKPLITOro TMNa Ha JoMNosHeHWe, rae npeso-
CTaBnsieTcs NpeasioKeHne unu cparMeHT TeKCTa, B KOTO-
pOM MPONYLLEHO OOHO WUIN HECKOMbKO CIOB Unn chpas.
3agaya cocTomT B TOM, 4TOGbI 3aMonHWUTL NPOMYyCKK, BOC-
CTaHOBWB TEM CaMblM UCXOAHbIN CMbICT NPEANOXEHWS.

2 6anna 3acu1TblBaeTCs, €Cin CTYAEHT BNncan npasusib-
HblA OTBET B COOTBETCTBUM C KIHOYOM.

1 6ann moxeT BbITb 3acunTaH 3a 63K K NPaBUILHOMY
OTBET, €CNN OH AEMOHCTPUPYET YacTUYHOE MOHMMaHWe.

3agaHue OTKPbITOro Tmna C pa3BepHyTbiIM OTBETOM CHU-
TaeTcqa BEepPHbIM, eClih OTBET coBNagaeT C 3TallOHHbIM NO
cogepXaHuto 1 nNonHoTe

MakcvumanbHbIi 6ann - 4. CTygeHT MOXeT nony4ynTsb 4
6anna 3a NornHbIN Y NPaBUMbHbBIN OTBET, NIOTMYHO U3MO-
XXEHHBIN U C KOPPEKTHON TEPMUHONOMNEN, NN MEHbLLIE 3a
HeMnorHble UM HETOYHO CPOPMYNUPOBAHHbIE OTBETHI.
MonHoTta (1 6ann), MpasunsHocTb (1 6ann), JlormyHocTs (1
6ann), TepmuHonorus (1 6ann).

3agaHue KOMOVMHUPOBAHHOIO TMNa C BbIGOPOM OAHOMO
oTBeTa u ob6ocHOBaHMEM BbiOOpa OTBETA CYMTAETCS BEP-
HbIM, €CNnY NPaBuUITbHO yKka3aHa uudpa 1 npuBeaeHbI
KOPPEKTHbIE apryMeHTbI, UCMoNb3yemMble Npu Bbibope oT-
BeTa

3a npaBunbHbIV BIGOp oTBeTa Hauucnsetca 1 6ann. 3a
KayecTBeHHoe obocHoBaHue - ewe 2-3 6anna. Kputepuu
OLieHMBaHNA 060CHOBaHNA JOSMKHbI ObITb YeTKO onpeae-
neHbl (Hanpumep, NOrMYHOCTb, NMOMHOTA, UCNONb30BaHNe
dakToB). HenpasunbHbIi BbIGOp oTBeTa - 0 6annos, gaxe
ecnun 060CHOBaHME YacTUYHO BEPHOE.

3agaHue KOMOMHMPOBAHHOMO TMNa C BbIBOPOM HECKOSb-
KMX BapuaHTOB oTBeTa 1 060CHOBaHMEM BbibOpa oTBETA
CUMTaEeTCsa BEPHbBIM, €CNY NPAaBUSIBHO YKa3aHa undpa n
npuBeaeHbl KOPPEKTHLIE apryMeHTbI, UCNOfb3yeMble Npu
BblGOpe oTBETa

3a npaBunbHbIV BIGOp oTBeTa Hauncnsetca 1 6ann. 3a
KayecTBeHHoe obocHoBaHue - ewe 2-3 6anna. Kputepuu
OLEeHMBaHNA 060CHOBaHUS AOMKHbI ObITb YETKO onpeae-
neHbl (Hanpumep, NOrMYHOCTb, NMOMHOTA, UCNOMb30BaHNe
dakToB). HenpasunbHbIi BbIGop oTBeTa - 0 6annos, gaxe
ecnun 060CHOBaHMe YacTUYHO BEPHOE.




TecToBble 3agaHusa
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CIIOXHOC-
™, 6ann
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ONK-3 Cnoco6eH pa3spabaTtbiBaTb HOPMbI BbIpaboTKM, TEXHOMOTMYECKNe HOPMaTUBLI Ha pacxod MaTepuaros, 3aroTOBOK,
TONMMBA W 3NEKTPOIHEPINM, KOHTPONMPOBATL NapaMeTpbl TEXHOSOMMYECKOro npoLecca, BoibpaTb 06opyaoBaHME U TEXHO-

JTIOrM4YeCKyto0 OCHaACTKy

- OrpaHUYeHHble 3anachl
TONJIMBHO-3HEpreTnye-
CKMX pecypcoB B pamKax
OTOEeNbHbIX TeppuTopu-
anbHbIX 06pa3oBaHUN;
- poCT CTOMMOCTM OT-
OenbHbIX  BMOOB  TOr-
NMBHO-3HEPreTUYECKNX
pecypcos;
- OTKpbITUE HOBBIX Me-
. . CTOPOXAEHWIN TOMMMNBHO-
Mpouutante BOMpOC W panTte
- SHEpPreTMYECKnx pecyp-
pa3BepHyTbI OTBET cOB:
- pa3BUTUE HOBbIX TEXHO- Sapnarie ot-
1. YKkaxnte He meHee 5-Tn dakTo- MOV 10BLIYM SHEPro- KpbITOro TMna 2 4 1
pOB, BMSIOLWMX HA U3MEHEHWE DECypPCOB; C pasBepHy-
OWHaMUKN pocTa crnpoca Ha no- . TbiM OTBETOM
TpebneHve sHepreTUdeckux pe- | . PasBATAE TEXHOMOr
anbTepHaTUBHOW 3Hep-
cypcoB .
reTuku;
- W3MEHeHMe TEeXHOmo-
rmn, noTpednsaLmx
nepBuYHbIE  3HEprope-
cypchl;
- BBeJEHMe 3Konoruye-
CKUX OrpaHUYeHuni;
- BBeJeHVe 3aKoHoaa-
TeNbHbIX  MEXaHW3MOB
CHWXeHNS BbIOpOCOB
CO2
MpounTtanTe n gononHuTe
¢ppazsy
> MakcrumarnbHO BO3MOXHbIN OT- " 3apgaHue oT-
' 6op cBeTMbIX hpakUuii OT UX nepsriHoOu KpbITOro TUna L 2 L
noTeHLMansHOro CoaepXaHusi B Ha JonorHe-
Hed TN Ha cTagmu ne- Hue
PErOHKN
1. npsamas katanuTnye-
ckasi UM TepMmuyeckas
Mpountante Bonpoc u pante | obpaboTka masyTta c nony-
pa3BepHyTbIN OTBET YeHueMm Lenesbix Npoayk- | 3agaHue oT-
3. TOB; KpbITOro TUNa 2 3 1
YKaxunte He MeHee 2-X BapuaH- | 2. npeaBaputenbHasi pas- | C pasBepHy-
TOB nepepaboTku masyTa rOHKa Nnof BakyyMOM C Mo- | TbIM OTBETOM
ny4YyeHneM BaKyyMHOrO au-
CTUNNSATa U rygpoHa u ux
pasgenbHas nepepaboTka
Mpountante BoONpoc ¥ Aonon-
HUTe dpasy.
3apaHue oT-
4. HaJ‘IVI‘-Iler Ha HMN3 npoueccos 85-95 KpbITOro TMna 2 2 1
NpsMOMA MeperoHkn HedT!M U Ha JonorHe-
YCTaHOBOK, YMy4LIalWKMX Kaye- Hue
CTBO MPSIMOrOHHbIX (ppaKLmH,
NO3BONSOT NOMYYUTb rNybuHy




He 6onee 60 %, Hanuune npo-
LueccoB nepepaboTku BakyyMm-
HOro ra3onnsi yBenuumMBaeT rny-
6uHy nepepaboTku go 75 - 80 %,
nepepaboTka ryopoHa un Tspke-
NbIX OCTATKOB BTOPUYHbLIX NPO-
LieccoB yBenmumBaeT o __ -
%

MpounTtante 7] [OMNONHUTE
¢paazy.
3agaHue oT-
5. MnaHvpyembin  pocT  rAyGuHbI 90 KpbITOro TMNa
nepepabotkn ¢ 84,6 % B 2025 Ha fonorHe-
rooyno % B2030r. Hue
Mpountante Bonpoc u pante | [ons oTroHa npwu OAHO-
pa3BepHyTbI OTBET. KpaTHOM uMcnapeHun B
CEKLMMN NUTaHUSA KOJIOHHBI
6 YKaxute, Kakas [OOrmkHa ObiTb | gomkHa ObiTb Ha 2-5 % | 3apaHue oT-
’ [Ons OTroHa Mpu OJHOKpaTHOM | Gonblue BbIXOAA MPOAYK- | KPbITOro Tuna
ncnapeHun B CEeKUUW NuTaHus | TOB, OTOMpaembix B BUAE | C pa3BepHy-
KOMOHHbI anetunnata n BOKOBBIX | ThIM OTBETOM
MOrOHOB.
Mpountante dpasy u pgonon-
HUTe eé.
perynsipHbiMu
BakyyMHble KOMOHHbI YCTAaHOBOK | Hacagkamu
NneperoHkn HedTN OCHALLEHbI 3apaHve oT-
7. , YTO noseonseT obecne- KpbITOro TMNa
YNTb rNYOGOKNIA BaKyyM B KOJOH- Ha JornorHe-
Hax, CYLUEeCTBEHHO YBEnU4uTb Hue
oT60p BakyyMHOro ra3onns n go-
CTUYb TemnepaTypbl KOHLA Kune-
Husa go 600 °C.
Mpouutante wn  gonomnHute
dpasy.
. 3apgaHue oT-
OcHoBoWw npotiecca ABNSA-
8. €TCS MHOFOKpaTHbIA OBYCTOPOH- ekTndmnKaumm KpbITOTO Tvna
2 p AsycTop P H Ha fonorHe-
HWUIN MaccoOBMeH MexXay ABUXY- e
LWMMUCS NPOTUBOTOKOM Mapamu
N KUOKOCTbIO MEeperoHsiemMon
cMmecu.
Mpountante Bonpoc u paute | Ons npegoTBpaLLeHuns
pas3BepHyTbIN OTBET obpasoBaHua CTOMKMX
BOAHbIX 3MYNbCUIA B TOM-
YKaxuTte, B Kakux cryyasix U ons | nuBax OTNapKy nerkoku- | 3agaHue oT-
Yero NPUMEHSIOT OTNAapKy Nerko- | NAwmMx dpakuuii ans no- | KpbIToro Tuna
9. KMNAWMX  bpakumMin  OOHOKpaT- | BbIWEHWS TemnepaTtypbl | C pasBepHy-
HbIM UCMapeHWeM, a He BOAS- | BCMbILKM KEpOCWMHA U Ou- | TbiM OTBETOM
HbIM Napom 3eNnbHOro TOMMMBa  OCy-
LLIECTBMSAIOT HE BOASHbLIM
napoMm, a OOHOKpaTHbIM
ncnapeHuemM.
Mpouutante Bonpoc u pawnte | KombuHuposaHne  npo-
pasBepHyTLIN OTBET LileccoB NepBUYHON nepe-
FOHKM HedTU U ruapo-
YkaxuTte, Kakon adheKT JOCTU- | OYUCTKK TONMMBHLIX | 3apaHue oT-
raetcad npu KOMOMHMPOBaHWM | dpakuMi B OOHOWM TEXHO- | KPbITOro Tuna
NMpPOLECCOB MEPBUYHON Mepe- | NOTMYECKOW  YCTaHOBKE | C pa3BepHy-
10. FTOHKA HedTM W TMOPOOYMCTKM | MO3BOMSAET CHU3UTb 3JKC- | TbiM OTBETOM

TOMMAMBHLIX Opakuun B OAHOWM
TEXHOMNOrNYeCKon YyCTaHOBKe

nnyaTtauMoHHble 3aTpaTtbl
Ha BenuunHy, Heobxoau-
Myl Ons NOBTOPHOrO
Harpesa TOMNUBHbIX
dpakumn B npouecce ux
rMOPOOYNCTKM.




11.

MpounTanTe BonNpoc n fante
pa3BepHYTLI OTBET.

YKaxuTe, 4TO NpeaycMOTPeHO
ANs npefoTBpalleHns nonaga-
HMSA MeTannopraHN4ecKkmx co-
€AVHEHWNN B TAXKENbIA BakyyMm-
HbI ra3onnb

[na npepgoTepalleHns
nonagaHuna meTannopra-
HWYECKNX COeANHEHNIN B
TSOKENbIA BaKyyMHbIN ra-
30Wrb, KPOME YCTaHOBKM
OTOOWHbIX YCTPOWCTB, B
Cblpbe BBOOAT aHTUMNEH-
HYI0 NpUCaaKy CUMOKCaH.

3agaHue oT-
KpbITOro TMna
C pasBepHy-
TbIM OTBETOM

12.

YcTaHoBMTE MNpaBUNIBHOE COOT-
BETCTBME Mexay  dpakumamm
BTOPVYHOW NeperoHkn GeHanHa
M MHTEpBanamu BbIKUMaHWS:

HaumeHosanue | VIHTep-
dhpakumm Banel, °C

A. CtabunbHas
nerkast 6eH3nHO- | 1. 105-

Bas dpakums 140

b. BeH3onbHas
dpakums 2.62-85

B. KcunonbHas
pakums 3. 85-105

. TonyonbHas

d)paKLl,Vlﬂ 4. H.K.-62
(70)

3anvwunTte BbiGpaHHble LMPbI
noA COOTBETCTBYKOLIMMU  OyK-
BaMu:

3aKpbITbI Ha
conocrasne-
Hue

13.

Mpountante BOMpPOC M AONO-
HUTe dpasy.

B oCHOBHOW peKTUUKaLMOHH-
HOW KONIOHHe aTMocepHoro
6noka ABT otbupatoT gusens-
Hyto cbpakumio B BUAE AByX Hoko-
BblX MOroHoB: nerkoro (180-240
°C) - KOMMOHEHT 3VMHEro u Ts-
xenoro (- °C) - komno-
HEHT NeTHero AU3eribHOro ToM-
nvea.

240-350

3apaHue oT-

KPbITOro tmna

Ha JornorHe-
Hue

14.

MpounTtante n  gononHute
dpaay.

Mpu oueHke kavectBa HedpTN K
aHanuse adpdeKkTMBHOCTM pa-
60Tbl YCTaHOBOK NEPBUYHON Me-
PEroHKN Hed TN Monb3ylTCs Be-
NVYMHOW MoTeHuMana CyMMbl
CBETMbIX, T. €. CcoAaepXaHus
pakumm, BblkKMNAwLWMX 40
°C no kpuson UTK, nonyyeHHomn
B pesynbTaTe pa3roHKW Ha CTaH-
AaptHom annapate APH-2 no
FOCT 11011 c yeTkmMm pasgene-
HMeM Hedd T Ha ppakumm.

350

3apaHue oT-

KPbITOro Tmna

Ha gonorHe-
HUne




15.

Mpountante BOMpoC M panTe
pa3BepHYTLI OTBET.

YKaxuTe HasHayeHne yCTaHOBKU
BTOPWYHOW MeperoHkn pakumm
An3ensHoro Tonnvea

YCTaHOBKW BTOPUYHOM Ne-
peroHkn dpakumm au-
3enbHOro TomnuBa  UC-
nonb3ylTcsa Ans nonyye-
HUS  KOMMOHEHTOB 3UM-
Hero (pexe - apKkTude-
CKOro) 1 NeTHero Au3enb-
HOro TOMMuBa, a Takke
NonyyYeHust XXuakux napa-
dmHoB Ci10-Cis.

3agaHue oT-
KpbITOro TMna
C pasBepHy-
TbIM OTBETOM

16.

YcTaHoBMTE MpaBUrbHYyO MO-
cnepoBaTenibHOCTbL  TeXHONorun-
YeckMX NpOLeccoB OT MepBUY-
HOV nepepaboTkm Ao rrybokomn
nepepaboTku HedTH

A. Katanutnyecknim KpekuHr Ts-
XKENbIX hpakunii.

b. AtmocdepHasa neperoHka
(nepBuyHas nepepaboTka).

B. 'mgpooyncTka nOnyYeHHbIX
dpakumn.

. BUCOpPEKVHr Mnu KOKCoBaHWe
OCTaTKOB.

. Katanutunyecknin pudpopmmnHr
GEeH3MHOBLIX hpaKUUiA.

E. M'mapokpeknHr BakyyMHOrO ra-
3onns.

K. AnkvunupoBaHue 1 n3omepu-
3aumsa Ans NoBbILLEHNS OKTaHo-
BOrO yncna.

3. BakyymHasi neperoHka ma-
3yTa.

OTBeT 3anumuTe B BUAE nocre-
JosaTenbHoCTM  BykB  crnesa
Hanpaeo, HauyMHas C NepBoro
npouecca

B3AEIINBOX

3aKpbITbIV Ha

ycTaHoBIeHne
nocnegosa-
TENbHOCTU

17.

MpounTanTe TeKCT Bonpoca W
BbIbepUTE nNpaBWmbHLIA OTBET.
OTtBeT 060CHyliTE

YKkaxvnte npouecc, KOTopbin
Hanbonee adypekTBeH Aans
yBenuyeHuss rnybuHbl nepepa-
OOTKM HedTM 3a CHET NpeBpalLLie-
HUSA TEXKENbIX Ppakuni B BbICO-
KOKa4eCTBEHHbIE cBeTnble
HedTEeNPOAYKTHI

A. ATmMOcepHas neperoHka
B. BucbpekuHr
B. MmapokpeknHr

. DKkCTpakuus pacTBOpUTENEM

B, Tak kak B xoge rmgpo-
KpekuHra TSKENbIE
ocTaTku noa AencTBUEM
BOOOPOAA, BbICOKOW TEM-
nepatypbl 1 [OaBneHus
pacliennstoTcsa Ha 6onee
nérkue yrnesogopoabl.
OOHOBPEMEHHO MPOUCXO-
OuT rmpgpoouucTka: yaa-
nawTCAa cepa, a3oT u apy-
rme npumecwu.

3apaHve
KOMOUHMPO-
BaHHOrO TUNa
C BbIGOpOM
O[1HOTO OT-
BeTa un oboc-
HOBaHMEM
BblGOpa

18.

lMpounTanTe TekCT Bonpoca W
BblGepuTe TpW MpaBurbHbIX OT-
BeTa

OCHOBHbIMU
yrnyénsaowmnmm
HedpTW, SBNSOTCS:

npoweccamu,
nepepaboTky

1,2,3

3apaHue 3a-
KpbITOro TMna
C MHOTO3Hauy-
HbIM BbIGOpOM
BapuaHToB OT-
BeTa




1. KOKCOBaHWE;

2. KaTanuTUYECKNIN KPEKWUHT;

3. TMOPOKPEKUNHT;

4. KaTanUTUYECKNn pUPOPMUHT;
5. TepmoagcopbunoHHaa geac-
danbTM3aums 1 gemetannusa-
L

[MpouynTanTe TEKCT BONpoca u
BblIbepUTE NATH NpaBUNbHBIX OT-
BETOB

K rpynne Tepmuyeckmx npouec-
COB OTHOCAT:

3apaHue 3a-
KpbITOro TMNa
C MHOro3Hau-

19. 1. BUCOPEKVHT; 1,2,357
2. KOKCOBaHue; HbIM BbI6OPOM
. BapuaHToB OT-
3. nnponus;
. BeTa
4. KaTanUTUYECKNI KPEKWHT;
5. nponsBoacTBo GUTYMOB;
6. NPon3BOACTBO Cepbl;
7. NpOV3BOACTBO Caxu
Mpouutante TEKCT BOMpoca u
pononHuTe cpasy:
MpeBpaLeHne HeTAHOrO Cbi-
pbsi B TEPMUYECKMX NpoLeccax . 3apaHuve oT-
MOIEKynApHOn
20. MOXeT paccMaTpuBaThCs, nc- KpbITOro TUna
X0[4s U3 npeacTaBrneHnii o Ha fonorHe-
XUMUYECKNX
CTPYKType opraHu- Hue
YECKNX COeAMHEHN, BXOOALLMX
B COCTaB CbIpbS 1 O COCTOSHUN
CBA3EMN.
[MpounTanTe TeKCT BONpoca u
JononHuTe dpasy: 3apanue oT-
21 E . KpbITOro TUna
. OfbLUMHCTBO aBTOPOB pac- CcBODOOAHO-paamKarnbHbIv Ha JonomnHe-
cMaTpuBaeT TEPMUYECKUI Kpe- e
KWHF KaK - npovecc.
MpouuTanTe TEKCT BoMpoca u Ecnu kpekuHr npoTekaeT
JanTe pa3BepHyTbIl OTBET. B napoBown c¢ase, TO no-
BblLLEHWE AaBMNEHUS B CU-
cTeMe cokpawaeTt obbem | 3apaHue oT-
OGbAcHUTE, K Yemy NpuBeaeT NapoB CbIpbs U NPOAYKTOB | KPLITOrO TMna
NoBbILLEHNE AaBMNEHUS B CU- KPEKMHra M TeM CaMblM | C pa3BepHy-
CTeme, eCIn KPEKVMHT MPOTEeKaeT | NO3BOMSET UMM NOBLICUTL | TbiM OTBETOM
22. B NapoBon (ase MPOMYCKHYI0 CNOCOBHOCTb
YCTaHOBKMW, UNu Npu AaH-
HOW MNpOMNycKHOW crnocob-
HOCTU YBENWUYUTbL BPEMS
npebbiBaHUsi NpodykTa B
30HEe peakumu, T. €. NOBbI-
CcuUTb ryOuHY npeBpalle-
HUS CbIpbS.
Mpountante TeKCT BOMpoca u
pononHuTe dpasy:
C noBblleHneM faBneHus B pe- 3apaHue oT-
23 aKUMOHHOW 30HE YMEHbLLAKTCA | monumepusauum KpbITOro TUNa
KaK BbIXOZ, rasa, Tak u cogepxa- | rugpvpoBaHus Ha JonorHe-
HMEe B HEM HernpeaernbHbIX yrne- Hue

BOAOPOAOB, YTO 06YCNOBNEHO
MHTEHCUdUKaLMen peakummn
"




[MpoynTanTe TEKCT BONpPOCA U
JanTe pa3BepHyTbI OTBET

MepeuncnuTe npemmyLLecTsa
NpUMeHeHns BUCOpeknHra He
MeHee ABYX)

1. cokpalyeHne npoms-
BOJCTBO TSHKENoro Ko-
TenbHOro TOMMUBA;

2. yMeHbLUEeHNe Konuye-
CTBa NPSAMOrOHHbIX AK-
CTMNNATOB Ana pa3bas-
NeHns THKenblX, NCNonb-
3yeMbIX B KQ4eCTBe KO-
TenbHOro TOMMUBA;

3apaHue oT-
KpbITOro TMNa
C pasBepHy-

24, 3. paclumpeHue pecypcoB | TblM OTBETOM
CbIpbs A4NA KaTanuTuye-
CKOrO KPEKUHra v ruapo-
KpEKMHra;
4. BblpaboTka 4ONOMHU-
TENbHOro Konu4yecTea
NEerknx u cpegHnx au-
CTUMMATOB, MCMONb3y-
€MbIX KaK KOMMOHEHTBI
MOTOPHBIX M MEYHbIX TOoM-
nuB.
MpouuTante TEKCT BOMpoca u 1. nepuognyeckoe B Ky-
AalniTe pasBepHyThbI OTBET bax;
2. 3ameJieHHoe B He- 3apaHue oT-
25, HazoBute He MeHee 2-x pa3Ho- | oborpeBaeMbIx Kamepax; | KpblTOro Tuna
BMOHOCTEW npoLecca KOKCoBa- 3. B NCEBOOOXMKEHHOM C pa3sBepHy-
HWS Croe MenKoAUCNEepPCHOro | TblM OTBETOM
KoKca
MpounTanTe TeKCT BOonpoca 1 OcHOBHbIE  HegocTaTku
AalniTe pa3BepHyThbI OTBET. HebTAHOrO  Kokca Mo
CpaBHEHMIO C yrnem - Bbl- | 3agaHue oT-
26. YKaxuTe, KakKuMy OCHOBHbIMU COKOe COoAepXXaHue cepbl, | KpbITOro Tuna
HegocTaTkamu obnagaet HW3KOe COoAepXaHwe ne- | C pasBepHy-
HedTAHON KOKC MO CPaBHEHMIO C | Ty4MX BELECTB U (MHoraa) | TbiM OTBETOM
yrnem noBblLLEeHHasi TBepAOCTb.
MpouuTante TEKCT Bompoca un
JanTe pa3BepHyTbIN OTBET. 1. cBAsyoLWmeE;
2. NponNuTbIBaOLLME; 3apaHue oT-
27. Mepeuncnure He meHee 4-x TU- | 3. BpUKeTHbIE; KpbITOro TMna
noB MNeKoB 4. BONOKOHOOOPas3Hble; C pasBepHy-
5. cneuuanbHble; TbIM OTBETOM
6. Cbipbe Ans KOKCOBaHWs
lMpounTanTe TekcT BONpoca u
BbIbepuTe ABa NpaBUNbHbIX OT-
BeTa
3apgaHue 3a-
[ns nonyyeHnsa anekTpogHbIX
KpbITOro TUna
CBA3YIOLLMX W NMPONUTLIBAIOLLMNX
28. nekos Hanbonee GnaronpuaT- 1,2 C MHOTOSHaY-
HbIM CbIpbEM CUMUTAIOTCS: HbIM BbI0OpOM
BapuaHToB OT-
1. cmonbl NMponuaa,
2. ManocepHUCTbIe ANCTUNNSAT- BeTa
Hbl€ KPEKMHI-OCTaTKMK,
3. masyr,
4. ocTaToK rMApPOKPEKMHra
Mpountante TeKCT BOMpoca u
pononHuTe dpasy:
TepMUHOM «uUpou3» B HedTe-
XMMuM 0603HavaloT npouecc
AECTPYKTUBHOIO U LierieHanpas- 3ananue oT-
FIEHHOro NpeBpaLleHNs NCxoa- Pe3KUM OXNaxaeHem
29. HbIX yrneBoaopoaos (npeano- KpbITOrO TVNa
y AOPOLL Ha AonornHe-
YTUTENbHO NapaunHOBLIX ) B 370-420 e

HU3LLKe oneduHbl Npu Temne-
patype Bbiwe 750 °C B npucyT-
CTBUW NeperpeToro BOASHOIO
napa c nocnegyoLmm
npoayktoB Ao _ -
°C.




[MpounTanTe TEKCT BONpoca u
[anTe pa3BepHyThbIN OTBET

Ma3syTbl, ryApOHbI, Npu-

poAHbIe BUTYMbI, CMOnbI 3apaHuve oT-
30. Mepeuncnure cbipbem npo- N yrornbHble CYyCrneH3nn KpbITOro TUNa
uecca «cnomao»-TepMOKOH- C pa3BepHy-
TaKTHbIN KPEKUHT TbIM OTBETOM
[MpounTanTe TEKCT BONpoca u
AalnTe pasBepHyTbI OTBET
Mpouecc NEKCUKOKMHT 3agaHue oT-
NpPOBOAUTCS NOA HU3KMM AaBrie- KpbITOro TUNa
31. HVMeM M BKMo4aeT B cebs coBo- NapoBO3AYLIHYIO ra3ucy- C pa3BepHy-
KaLuio Kokca P PHY
KYMHOCTb ABYX NMPOLLECCOB: TEp- TbIM OTBETOM
MUYeCKoe KOKCOBaHWE B NCeB-
DOOXWKEHHOM Crioe 1
MpounTanTe TeKCT BOnpoca u OcHoBaH Ha peakuusix
AaliTe pa3BepHyThbI OTBET. YMAOTHEHMS NP NOBbI-
LUEHHbIX TemMnepaTtypax B 3apaHue oT-
32. YKaxuTe, Ha YeM OCHOBaH Mpo- NpUCYTCTBUM KUCopoaa KpbITOro TUna
Lecc okucneHust butymos BO3AyXa, NPMBOASALLMX K C pa3BepHy-
YBENNYEHUIO KOHLEHTPA- | TbIM OTBETOM
unn acanbTeHoB
MpouuTante TEKCT BOMpoca u
BblIGepuTE YeTbipe NpPaBUITbHbLIX
oTBeTa
3apaHue 3a-
Kakue npuMeHsitoT peakumoH-
Hble annapartbl 4 NPoM3Boa- KpbITOTO TUNa
C MHOrO3Hau-
33. cTBa 6utymoB? 1,2,3,4 6
1. kyGbl (Neprnoanyeckoro u He- HEIM BbIOOPOM
M BapuaHToB OT-
NpPepbIBHOIO AENCTBUS), BeTa
2. TpyGyaTble peakTopsbl,
3. 6bapboTaxHble peakTophl,
4. OKUCNIUTENNbHbBIE KOJTOHHbI.
5. BaKyyMHbIE KOMOHHbI
MpounTtanTe Bonpoc un gante
pasBepHyTbIN OTBET
Beuay BbicOKOro copep- | 3agaHue oT-
O6GbACHNTE, MOYEMY KEPOCMHO- | XaHua u3onapaduvHOB M | KpbITOro Tvna
34. Bble (hpakUMmn rmMapoKpeKknHra HM3KOrO - BULMKINYECKNX | C pa3BepHy-
SIBMNSIIOTCSI BbICOKOKAYECTBEH- apoMaTMyeckux YrneBo- | TbiM OTBETOM
HbIM TONMMBOM A5s1 PEaKTUBHbLIX | AOPOAOB
aBuraTtenemn
lMpounTanTe TekcT BONpoca n
BbiGepuTe TPY NpPaBUITbHBLIX OT-
BeTa
[MepcnekTMBHbIMK cYUTaKOTCA
crnepyoLme TeXHONOrMmn npons- 3apaHve 3a-
BOACTBA HEPTHAHbIX MEKOB: KpbITOro TUMa
35, 1. TepMononuKoHAeHcaLWs Kpe- 1,2, 3 € MHOrosHa4-

KWHI-0CTaTKa,

2. BbiCOKOTEMMEPATypHas Tep-
MOMONNKOHAEHCAUMSA HedTH-
HOrO CbIpbS,

3. TepmononukoHaeHcaumns
CMOrbl NMPoNn3a,

4. TEpPMNYECKUI KPEKMHT

HbIM BbIGOpOM
BapuaHTOB OT-
BeTa




[MpounTanTe TEKCT BONpoca n
JononHuTe dpasy:

120-130
OaviH 13 BaxkHeNLWMX nokasaTe-
. 3agaHue oT-
new kKa4yecTBa Cbipbsi NPOU3BOA-
36 KpbITOro TMNa
. CTBa CaXu - UHAEKC Koppens-
Ha JomnosHe-
unm - OormkeH ObITb B Npegenax e
- ans obecneyeHns
CTPYKTYPHbIX XapaKTEePUCTUK U
3KOHOMUYECKU Lienecoobpas-
HOro BbIx04a NPoAyKTa.
MpounTante BONpOC 1 fante MexaHun3m reTeporeHHoro
pa3BepHyTbIN OTBET KaTtanusa BKIOYaeT NsTb
cTagun, nNpu4yemM BCE OHU
Mepeuncnute natb ctagui me- | obpaTuMbl.
XaHW3ma reTeporeHHoro karta- 1. Oucbdysunsa pearupyto-
nnaa. LUMX BeLLeCTB K NoBepx-
HOCTM TBepAoro Belle-
cTBa.
2. ®dusmyeckan agcopb-
UMS Ha aKTUBHbIX LleHTpax | 3agaHue oT-
NMOBEPXHOCTM  TBEPOOro | KPbITOro Tuna
37. BellecTBa pearnpyowmnx | C pasBepHy-
MOJIEKYNT 1 3aTeM UX Xe- | TbiIM OTBETOM
Mocopbuus.
3. XumMmudeckast peakums
Mexgy — pearvpyloLimmm
MOJEeKynamu.
4. [ecopbumsa npogykTos
C NOBEPXHOCTU KaTanusa-
Topa.
5. Anddysma npoaykra ¢
NnoBepxHOCTU KaTanuaa-
TOpa B 06LUMIA NOTOK.
MpounTtanTe n gononHuTe
¢pasy.
BewecTtea, aobaBneHue KoTo-
3apgaHue oT-
pbIX K KaTann3aTopy B MarnbiX KO-
KpbITOro TUNa
38. nuyecTtBax (NPOLEHTbI UK A0NK | NPOMOTOpaMmn Ha [OMONHE
npoueHTa) yBENNYNBAET €ro ak- HHI/IG
TUBHOCTb, CENEeKTUBHOCTb WNK
YCTONYMBOCTb HasblBalOT
MpounTtante n  gononHute
¢pasy.
Katanutuyecknin  KpekuHr B
NceBA0OXMKEHHOM 3apaHue oT-
___ cnoe kaTanusaTtopa KDLITOMO TVNa
39. (FCC) npumeHsieTcs ansa npe- P
nopoLukoobpasHbIM (MUK- | Ha AonosHe-
BpaLUEHNs1  BbICOKOMOJSIEKYNsp-
pocdepuyeckum) Hue
HbIX yrneesogopodoB B 6Gonee
Nerkme n UeHHble MpoayKThbl No-
CpeaCTBOM KOHTaKTa ¢ Ka-
TanM3aTopom
Mpouutante w1  gonomnHute
¢pasy.
3agaHue oT-
40 CpeaHee cogepaHue ueonuta 45-50 KpbITOro TMNa
' B CMHTETMYECKMX KpucTannunde- Ha JomnosHe-
CKMX artoMOCUITMKaTHbIX KaTanu- Hue

3aTopax no3sondAeT YyBeNUYnUTb
BbiIxoa OeH3nHa A0 %
Mmacc.




MpounTanTe BonNpoc n fante
pa3BepHyTbIA OTBET

[Mepeuncnute He MeHee NATU

1. TONNMBHBIN ra3 (3TaH u
bonee nerkve yrneeofo-
poabil);

2. CKWKEHHbIN HedTAHON

NPOAYKTOB KaTanMTU4eCcKoro ras Cs n Cgy; 3agaHue oT-
41. KPEKUHra. 3. 6eH3uH; KpbITOro TUNa
4.nerku rasonne; C pa3BepHy-
5. TSXenblil rasonne; TbIM OTBETOM
KOKC;
6. cepoBogopoa (npu
O4YMCTKE raza amvHoOMm)
Mpountante Bonpoc u pante | CocTtoAaT M3 3 KOMMOHEH-
pa3BepHyTbI OTBET TOB:
KMCNOTHOTO, aerngpo- | 3agaHue oT-
42, YKaxnTte, kakne Tpy KOMMOHEHTa | MAPUPYHOLLIEro M CBA3Y- | KPbITOro Tuna
BXOOAT B COCTaB KaTanusaTopoB | LUero C pasBepHy-
TMAPOKPEKUHTa TbIM OTBETOM
MpounTtanTe Bonpoc n fante
pa3BepHyTbI OTBET Beugy BbICOKOro copep-
XaHua umsonapadwmHoB u | 3apaHuve oT-
43 O6bAcHNTE, MOYEMY KEPOCKHO- HU3KOTO - OMUMKINYECKNX | KPbITOrO TMna
' Bble hpakumm rmopokpekrHra apoMaTuyeckux YrreBo- | C pasBepHy-
SAIBMNSIIOTCSI BbICOKOKAYECTBEH- noponos TbIM OTBETOM
HbIM TONIMBOM A5151 PEaKTUBHbIX
aBuraTenemn
MpounTtante 7] [OMNOSHUTE
Ppasy.
B BakyyMHbIX guctunnarax, ugy- 3apaHve oT-
a4 LWMX Ha KaTanmMTUYecKylo nepe- KpbITOro TMna
' paboTky, gonyckaeTcs cymmap- 0,3 Ha JonorHe-
Hoe cofepaHue MeTanmnoB He Hue
6onee 2 -3 /T U KOKCYyeMOCTb -
He Bblle ___ % Mmacc.
Mpountante Bompoc u pante | MNMepepaboTka HedTAHbLIX
pa3BepHYTbIN OTBET ocTaTkoB (MasyTta) BO3-
MOXHa Mo ABYM BapuaH-
YKkaxute [Ba BapuaHTa, KOTO- | TaMm: MepBbli — npsiMast
pble MPUMEHSIOT NpU Mepepa- | KatanuTuyeckas unu Tep-
60Tke HedTAHbLIX OcTaTkoB (Ma- | Mudeckasi obpaboTka ma- | 3agaHue oT-
45. 3yTa) 3yTa C nony4eHnem uerse- | KpbIToro Tuna
BbIX MPOAYKTOB; BTOPON - | C pasBepHy-
npeaBapuTenbHas  pas- | TbiIM OTBETOM
roHka nopg BaKyyMHOM C
Nofly4eHneM BaKyyMHOTO
ONCTMauNnsiTa U rygpoHa
1 UX pasgenbHas nepepa-
6oTKa.
MpounTtante n  gononHute
¢paazy.
3apaHue oT-
( ) - CMecCb Hachbl- KpbITOro TUMa
LLIeHHbIX YrNeBogopoaoB Ha fonorHe-
N30CTPOEHMS, Nonyyaemas an- Hue
46. KnnmposaHuem nsobytaHa one- ANKANAT (AnKUNGEH3MH)
¢durHaMn, B OCHOBHOM TEXHUYE-
CKuMu GyTuneHamu, pexe npo-
nurneHaMm n amuneHamm
(06bIYHO UCNONB3YHOT COOTBET-
cTBylOLWME hpakuum rasos Kpe-
KWHra unu nuponusa HedTsaHoro
Cblpbs).
Mpountante Bompoc u pante
pa3BepHyTbIN OTBET M3oneHTaH ABnseTcs
47, LUEHHbIM  KOMMOHEHTOM | 3ajaHue oT-
YKaxnte npuynHy orpaHunyeH- | aBtobeHanHa (OYMM = | kpbiTOro Tmna
HOro npumeHeHus B npouecce C- | 93). C pasBepHy-

arnkmnmpoBaHnga n3oneHTaHa

TbiIM OTBETOM




HpOTMBM306yTaHa

MpounTtante 7] [OMNONHUTE
pasy
Ha npaktuke ontumanbHbIA WH- 25-40 °C 3apaHuve oT-
48 TepBan TemnepaTtyp npu C-an- KpbITOro TMna
' KMnMpoBaHun un3obyTtaHa OyTu- Ha gonorHe-
neHamu ¢ NPYMEHEHNEM CEPHOW Hue
Kucnotbl cocTtasnset 5 -13 °C,
dTopuctoBogopogHon - °C.
Mpouutante Bonpoc u pante | 1. KY-2
pas3BepHyTbIN OTBET 2. ambepnuct-15
3. KY-23 3agaHue oT-
49. Mepeuncnute He mMeHe 2-x Mma- | 4. KND-2 KpbITOro TMna
POK MPOMBILLIIEHHbIX KaTanu3a- C pa3BepHy-
TOPOB, MNPUMEHSIEMbIX B MpO- TbIM OTBETOM
MbILUMEHHBIX MNpoueccax CuH-
Te3a MTBED.
MpounTtante 7 pononHute | lMpouecc cuHTesa MTBJ
dpasy OCYLLIECTBIISAETCS B PEKTU-
hrKaLMOHHO-peaKLNOH- 3apaHue oT-
YkaxuTe 0coOOeHHOCTb BHYTPEH- | HOM annapaTe, COCTOsl- | KpbITOro Tuna
Hero ycTponcTBa peKkTudukaum- | WeM u3 cpedHel peak- | C pasBepHy-
50. OHHO-pEaKLMOHHOIro  annapaTa | TOPHOW 30Hbl, pa3geneH- | TbiM OTBETOM
cuHTe3a MTBD. HOM Ha 3 cnos kaTanu3a-
TOpa, U BEPXHEW U HWX-
Hen PeKTUMUKALMOHHBIX
30H C ABYMSA Tapernkamu B
KaxkOgomn.
Mpountante Bonpoc u pante | POPKOHTAKTHLIA annapaT
pa3BepHYTLIN OTBET npegHasHayeH
OJ1S1 OYUCTKM YrneBoao- 3apaHue oT-
YKaxnte HasHayeHue (POPKOH- | POAHOWM pakumn OT BO3- | KPbITOro Tuna
TaAKTOPHOrO annaparta CUHTe3a | MOXHbIX NMPUMECeNn cepo- | C pa3BepHy-
MTB3 M asotocogepxawimx co- | TbiM OTBETOM
51. eAVHEeHW, a Takke and
MOrnoLweHns  KaTMOHOB
Xenesa,  NpPUCYTCTBYLO-
WMX B pereHepvpoBaH-
HOM MeTaHone, Bcnea-
CTBWE BO3MOXHOW KOPPO-
3umn 060pyaoBaHuUS.
Mpouutante Bompoc u pawte | 1. METUNTPETUYHOOYTU-
pasBepHyTbIn OTBET nosbii acpup (MTBI),
2. atuntpetuyHobyTuno- | 3agaHue oT-
52 Mepeuncnute He wMeHee 3-x | BbI achup (BTBI), KpbITOro TMna
' Hambonee pacnpoCTpaHeHHbIX | 3. TPETUHHOAMUIIMETUIIO- | C pa3BepHy-
BbICOKOOKTaHOBbIX 400aBOK k aB- | BbIl acdup (TAMDI) TbiM OTBETOM
To6eH3nHam 4. OMM30MpPOnNUIoBbIN
achmp (ONNDI).
YcTaHoBMTE npaBurbHOE COOT-
BETCTBME Mexay KaTanutuye-
CKMM MpoLeccoM yrnyonéHHowm
nepepabotkn HedTM U ero oc-
HOBHbLIMW XapakTepucTMkamm
A|lB|B|T 3aKpbIThI
53. 314 Ha cornocras-

neHne




Mpouecc

XapaktepucTiika

A. Karanu-
Tnye-

CKU pu-
OOPMUHT.

1. CuHTE3 BbICOKO-
OKTaHOBbIX KOMMO-
HEHTOB 13 U300y-
TaHa u onedwm-
HOB (ByTune-

HOB, Nponu-
neHa), Temnepa-
Typa 0—

10 °C, paene-

Hue 0,3—

1,2 MIa, kncnoTt-
HbI KaTanu3aTop

B. Ankunu-
poBaHue

2. Mcnonbayer
LeonuTcoaepxa-
wme KaTanusa-
TOopbl,  Temmnepa-
Typa 450-530 °C,
aTMocgepHoe
AaBneHue.

B. W3owme-
pusaums

3. MpeBpaLue-
HMEe  HW3KOOKTa-
HOBbIX bpakunin
B BbICOKOOKTAHO-
Bblé C UCMONb30-
BaHMEM nnatu-
HocoZepXKalLLmx
KaTanusaTtopos,
Temneparypa
480-540 °C, paB-
nexve 2—4 MMla.

. Katanu-
TnU4e-

CKUI Kpe-
KUHP

4, MpespaLue-
HWe H-napadwu-
HOB B WX W30-
Mepbl, Temnepa-
Typa 120-400
°C, paBrneHue 2—
3 MMa, katanu-
3aTop nna-
TUHA Ha okcuae
antoMuHus

3anvwuTe BbIGpaHHbIe LMdpPbI
NoA, COOTBETCTBYIOLMMU BykK-

BaMu:




XapakTtepucTuka npouenypbl TEKYLLEro KOHTPOsisi ycneBaeMoCcTh U
NPOMeXyTOYHOMN aTTecTauum no AUCUUNIINHe

OueHnBaHue 3HaHWUMN, yMeHMVI, HaBbIKOB U OnbiTa OeATEJIbHOCTU NMpPpOoBOOATCA Ha
OCHOBE CBeAEHUMN, npmBoaAMMbIX B MaTpuue COOoTBETCTBUA OLEHOYHbIX Cpeacrts
3aniaHMpoBaHHbIM pe3yribTaTam O6y‘-IeHI/IFI.

Llenb Tekywlero KOHTPONS YycrneBaeMOCTU M MNPOMEXYTOYHOW aTTecTauun no
y4yebHbIM gucuunnmMHam B CeMecTpe — npoBepka npuobpeTaemMbix obyyarowmmucs
3HaHUW, YMEHWUW, HaBbIKOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTenbHON NPOrpaMmon KOMMNETEHLNA B TEYEHNE CEMECTPA.

LLikana oueHuBaHUA:

«OTnM4yHO» —  BbICTaBnNseTcs, ecnu  CPOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTernbHbIX pe3ynbTaToB KOMNETEHLUMIA OLEHMBAETCA KPUTEPUSMU «XOPOLLO» U
«OTNIMYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENbHO»: CTYAEHT
nokasan npo4YHble 3HaHUS OCHOBHbIX MOMOXEHMIN (hakTUYECKoro MaTepuana, ymeHue
CaMOCTOATENbHO peLlaTb KOHKPETHbIE NpaKTUYeckne 3agayv NoBbILLEHHOW CMOXHOCTMH,
cBOGOAHO MCMonb3oBaTb CNPaBOYHYIO NMTepaTypy, Aenatb 060CHOBaHHbIE BbIBOAbI U3
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbiCTaBnseTcs, ecnM CHOPMUPOBAHHOCTb  3asIBNIEHHbLIX
obpasoBaTenbHbIX pe3ynbTaToB KOMNETEHLUMIA OLEHUBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMUYHO», MPU YCINOBUN OTCYTCTBUSA OLIEHKU «HEYOBMNETBOPUTENBHOY», AOMycKaeTcs
OLIEHKa «Yy[OOBNEeTBOPUTENbHO»: OOyYaloLMINCa Mnokasan Npo4YHble 3HAHUS OCHOBHbIX
NONOXEHMIN (hakTUYECKOro MaTepuana, yMeHMe CamoCTOATENbHO peluaTbh KOHKPeTHble
npakTuyeckne 3agayun, npenycMoTpeHHble paboyert NporpaMMON, OpUEeHTUPOBAaTLCS B
PEKOMEHA0BaHHONM CMpaBOYHOW NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MONyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLWIA;

«Y[0BNeTBOPUTENBHOY» — BbICTABNSAETCS, €CNY CHOPMUPOBAHHOCTL 3asiBNIEHHbIX
obpa3soBaTenbHbIX pe3ynbTaToB KOMNeTeHUN oLeHuBaeTcs Kputepmamm
«yOOBMETBOPUTENBHO», «XOPOLLIO» U «OTNNYHO»: obydvalominca nokasan 3HaHue
OCHOBHbIX MONOXEHU pakTU4eckoro marepuana, yMeHue nofyYnTb C MOMOLLbHO
npenogaBaTens npaBUlbHOE peLLleHNEe KOHKPETHOW MpakTU4YecKOoM 3ajadnm M3 4ucna
npeaycMoTpeHHbIX paboyer NporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypowm;

«HeynoBnetBoputenbHO» — BbICTaBnseTCHA, €Ccnv nNpu oTeBeTe oby4varowerocs
BbISIBUINCb CYyLLLECTBEHHbIE NMPoBenbl B 3HAHMAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCKOoro
MaTtepuana, HeymeHue C NOMOLbLI0 npenofasaTtend nofyyYnTb NpaBUNbHOE peLueHune
KOHKPETHOW MpaKTUYEeCKOW 3aJayvv M3 Ynucna npeaycMOoTpeHHbIX paboyen nporpammon
y4yebHON OMCUMNANHDI.

OTBeTbl M pelleHns, obyyaloLmxcss OLEeHMBaKOTCA MO crnegylwmm  obwmm
KpUTEpUAM: pacno3HaBaHue npobnem; onpegeneHne 3Ha4YMMon MHOPMaLMK; aHanms
npobnem; apryMmeHTMpPOBaHHOCTb, WMCMNOMb30BaHWE CTpaTerni; TBOPYECKMM NOAX0on;
BbIBOAbI; 0OLLAsA rpaMOTHOCTb.

Obyuatowmecss ob6s3aHbl caaBaTb BCE 3adaHMsi B CPOKM, YCTAHOBIIEHHbIE
npenogaBsatenem. OueHka «YOOBMNETBOPUTENbHO» MO AUCUMMIIMHE,  MOXET
BbICTaBNATLCA U MPU HEMOMHON CHOPMMPOBAHHOCTM KOMMETEHUMIA B XOA4E OCBOEHMS



OTAENbHOM y4ebHOM AMCUMNAMHBI, €ecnu  ux ¢OpMUPOBaHME npeanonaraeTcs
NPOAOPKMTL Ha Gonee No3gHMX atanax obydeHus, B XxoOe M3yyYyeHus Apyrnx y4eOHbIX
ANCUMNIINH.

TeKyLni KOHTPOSb OCYLLECTBIAAETCA Yepe3 CUCTEMY OLIEHKM npenoaaBaTenem
BCeX BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX paboyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepuu oueHkun TecTa
KonnyecTBO BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS OEMOHCTPUPYET rybokoe 3HaHue
y4yeBHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMHATL 3a4aHNs, YCBOMBLUWIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUUNMAWHBI;,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNONb30BaTb
yrnybneHHble 3HaHus;

71-85% - oueHKa «XOpoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3aJaHusi, MOKasblBaKOWMIA CUCTEMATUYECKUA XapaKTep 3HaHuh Mo
ANCUMNIIMHE U CNOCOOHBIN K UX CAMOCTOSTENbHOMY MOMOSHEHNIO U OOHOBMNEHUIO B XO4€e
AanbHenwero obyvyeHns B By3e 1 B byayuwien npodeccnoHanbHOm AeaTeNbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4valowmnmnca obHapyXnBaeT 3HaHNE
OCHOBHOro Yy4yebHOro nporpammMHOro martepuana B obbeme, Heobxogumom Ans
AanbHenwero oby4veHus, BbINOSMHAKOWEro 3adaHus, NpeaycMOTPEHHbIE MPOrpamMmon,
AOMYCTUBLLUMM HETOYHOCTU B OTBETE, HO obnagarlwmm HeobXO0ANMMbIMU 3HAHUSMW ONS
NX YCTPaHEHWS;

meHee 50% - oueHka «HeyOoBMeTBOPUTENBHOY: 00y4YaloWNnCs AeMOHCTpUpYeT
npobenbl B 3HaHWUSIX OCHOBHOrO Yy4ebHOro nporpamMMHOro Mmatepuana, gonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane nNPOMEXYTOYHOM aTTecTaumm UCMNONb3yeTCs CUCTEMAa OLEHKM YycrneBaemMoCTu
obyuvaroLmnxcs, KoTopas MO3BONSET npenogaBaTesnto OuUeHUTb CEHOOPMUPOBAHHOCTb
nNnaHupyemblX pe3ynbTaToB OOy4YeHWsa, a Takke YpPOBEHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OLEHKM 3HaHWA: oueHka - 5 «OoTnuyHO», 4  «xopowo»; 3
«YOOBNETBOPUTENBHOY»; 2 «HEYAOBMNEeTBOPUTENBHOY. BO3MOXHO MCNONb30BaTh CUCTEMY
GannbHO-PENTUHIOBOIO OLIEHMBAHMS.

OcHoBaHMeM anga onpefeneHns OLEHKW Ha 3a4veTe CryXUT YpOBEHb OCBOEHUS
obyyarowmmes matepmana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaemMocCTb Ha 3a4eTe onpepenaeTcd oueHKaMn. «3a4TeHO»,; «He 3a4YTEHO».

OueHka

Kputepum oueHnBaHus

BannbHo-
penTUHrosas
oLeHkKa

«3a4yTeHo»

O6yuyatowmncs ocBOUIN KOMNeTeHUnmn
ancuunnuniel Ha 51-100 % 1 nokasan xopolune
3HaHMs U3y4YeHHoro yyebBHOro Marepwuana,
NOrMYHO W TMOCNeaoBaTeNbHO  U3NOXWMMN WU
MOSIHOCTBbKD PaCKpPbIST CMbICA  NpeafiaraeMoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTb TEOPETUYECKMNE 3HAHNA AN peLleHns
npaKkTU4ecKon 3agauu; BbINOMHUN BCe
KOHTPONbHblE  3adaHus, npeaycMoTpeHHbIE
paboyen nporpaMmon ANCLMNINHbI

51-100

«He 3auyteHoO»

O6yuvatowmnncs ocBoun KoMneTeHUmn
AncumnninHel MeHee Yem Ha 51% m npu oTBeTe Ha
npegnaraemMbin BOMpoC BbIABUITUCb
CylleCTBeHHble npobenbl B 3HAHUAX Yy4ebHOro
mMartepuana, HeyMeHune c MOMOLLIbIO
npenogasatens nosly4y1MTb NpaBuUibHOE peLleHne
NpakTU4YecKon 3agadn; He B MONMHOM obbeme
BbINOMHUN BCe KOHTPOSbHbIE 3agaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
AVNCUNNINHGI

0-50

YcneBaemMoCTb Ha 3K3aMeHe onpepgendeTca OueHKaMW:

«yOoBneTBOpPUTESIBHO»; «HE YOOBNETBOPUTESTBHO».

«OTITINYHO»; «XOPOLLO,

OueHka

KpuTepuu oueHnBaHus

BannbHo-
peuTuHroBas
OLleHKa

«OTNNYHO»

Ob6y4atownncss ocBoun  KoOMMNEeTEHUUK
AMCUMMNNWHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHusa yyebHoro matepuana,
NOTMYHO W MOCNeAoBaTENbHO M3MOXWUN
cogepxaHne OTBETOB Ha  BOMPOCHI
6uneTta; nNpPoO4EMOHCTPMpPOBan YMeHue
UNNCTPMpOBaTh TeopeTnyeckune
NOSTIOXXEHNSA KOHKPETHBIMU NpUMepaMn u
cBobogHo BbIMONHATb
3K3aMeHaUMOHHbIE 3afaHus; yCBOWUnN
OCHOBHYHO n O3HaKoMuIca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpEHHbIE pabouen
nNporpaMmmMon ANCUNNINHGI

86-100

«XopoLlo»

O6y4atownncss ocBoun  KOMMNETEHLUN
ANCLUMNIIMHBI  Ha BCeX 9dTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokue 3HaHus y4ebHOro marepuana,

61-85




NOrMYHO N NOCneagoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMNPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTMU; NpoaeMOHCTpMpoBarn
yMeHune UNACTPMPOBAaTh
TeopeTnyeckune NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
3K3aMeHaUMOHHble 3aJaHusi; ycBOWUn
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHOMN nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3a4aHus,
npenyCcMOTPEHHbIE paboyen
NporpaMmmMon ANCUNNINHGI

«y}J,OBJ'IeTBOpI/ITeJ'IbHO»

Ob6y4arownncs ocBoun  KoMneTeHuun
OMCUMNNWHBI  HaA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanmMom ans JanbHenwero
OCBOEHMA  y4yebHbIX Mnporpamm, HO
AOMNyCTUI MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl 6Guneta un npu
BbIMONMHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
niTepartypowm, pekoMeHa0BaHHOM
nporpamMmou; cnpasuncs C
KOHTPOJSTbHbIMM 3a4aHNAMM,
npenycMoOTPEHHbIMMU pabouen
NporpaMmMon ANCLUNNINHBI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnmncss ocBoM  KOMNETEHLUN
AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHua mMeHee 4yem Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNnanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouyel
NporpamMmmMon AUCLUUNINHBI

0-50

UHTerpanbHas oueHka

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHroeas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2un1 2, He3aveTt 0-50
54,3 3aver 51-100




