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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

NHXxeHepHasa n
TexHoJsiornyeckas
NnoAroToBKa

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
pasaena
n3|np|n3|cec|Beere
yacos
1 CocTosiHne 1 TevH,[I,eHLJ,VIVI pa3BUTUA MUPOBOWN TOMINBHO- >lolol 16 18
SHepreTn4eCckon CUCTEMbI
TexHOoNnorns NpoueccoB NepBuYHON nepepaboTkn HedTw.
2 6| 0]16] 32 54
YBenunyeHune raybuHbl nepepaboTku
TeopeTnyeckmne 0CHOBbI M TEXHOMOMNA TEPMUYECKUX MPOLLeCccoB
3 . 4141 8] 58 74
rnybokon nepepaboTkn HEMTAHOrO Chipbs
4 Yraybnswouwme KaTaauTuyeckme npoLeccsl nepepaboTkm slalsl 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 Copep>xaHue nekuum yacos /
3am1:rm1 HaumeHoBaHue pa3pena TeMma nekuum (mepeyeHb OANAAKTUHECKUX eQUHNLL: 4YacoB B
paccMaTpMBAEMbIX MOATEM, BOMPOCOB) | 3/IeKTPOHHOM
cdopme

1 cemecTp




CocTosiHMe 1 TeHaeHUUN
pa3BUTUS MUPOBON
TOMJIMBHO-3HEPr €TUYECKOMN
CUCTEMBI

WcTopus v NnepcnekTuBbI
pa3BuTHS
TOMMBHO3HEPreTUYECKON
CUCTEMBI

CoCTOSHME M TEHLAEHUMMN Pa3BUTUS
MUPOBOW TOMJIMBHO-IHEPTreTUYECKO
CUCTEMBI. XapaKTepucTmka HedTu 1 ee
hpakLUin Kak Cbipbs LS MPOU3BOACTBA
MOTOPHbIX TOMIMB. XMMMOTOJIOrN4ecKume
TpeboBaHUS K Ka4eCTBY MOTOPHbIX
Tonaue. OCHOBHbIe Npobnembi riy6okon
nepepaboTku HehT B MUpe U
Poccuinckon ®epepauunn. CTpaterus
MpaBuTenbcTBa Poccnum B obnacTtu
rnybokoin nepepaboTku HedTH

TexHos0rns npoLeccos
nepBuYHoOM nepepaboTkun
HedTW. YBennyeHve
rnybuHbl nepepaboTkn

YBesnmyeHne rnybnHbl
nepepaboTku

TeopeTn4eckne 0CHOBbI M TEXHOI0rMA
MpoLLeCCOB NepBMYHON NepepaboTkm
He(hTW. HanpasneHus
COBEepLUEHCTBOBaHMA MNPoLEeCccoB
nepeu4Hol nepepaboTku HedTh. MyTw
yBenunyeHns rnybuHsl nepepaboTku
HedTn

TexHonorus npoueccos
nepeuYyHon nepepaboTku
He(hTn. YBenmyeHne
rny6vHbl nepepaboTkm

YBenuyeHwue rnybuHsbl
nepepaboTkm

YBenu4yeHune rnybuHsl otbopa CBET/IbIX U
yflyyLleHne KavyecTBa TOMIUBHbIX
ANCTUANATOB. BakyymMHas neperoHka
Ma3yTa Mo TOMJIMBHOMY BapuaHTYy.
YBennyeHune rnyburbsl oT6opa CBETbIX 1
yJyylleHne KayecTBa WNPOKOW MaCcnsHOM
pakumm. FnybokoBakyyMHas neperoHka
MasyTa.

TexHosorma npoweccos
nepBu4YHol nepepaboTkm
HehTn. YBenmyeHne
rny6vHbl nepepaboTkm

YBennyeHue rnybuHsbl
nepepaboTkm

YcTaHOBKa aTMOC(epHO-BaKyyMHON
neperoHKn HeTAHOr o Cbipbs (HedTK,
ra3oBOro KOHAeHcaTa, Ux cmecen).
YCTaHOBKMW BTOPUYHOW MEPErOHKU
anctunnatos. OnpeneneHne noTeHunana
CYMMbI CBETJIbIX HE(PTENPOLYKTOB B

Hed T

WToro 3a cemecTp:

2 ceMecTp

TeopeTnyeckne oCHOBI 1
TEXHOMOrns TePMNYECKUX
npoueccos raybokoi
nepepaboTkn He(hTIHOrO
Cblpbs

Tepmunyeckmne npoueccsl

OcCHOBHbIe yriybnsiowme TeXHoA0rum
nepepaboTKy BLICOKOBSA3KUX HE(TEN.
Tunbl 1 Ha3HaYeHNe TEPMUYECKUX
npoLLeccoB. XMMNYeCKe 0CHOBbI
TepMuyeckmx npoueccoB. OCHOBHbIE
(hakTopbI, BAMSIOLLME Ha NPOTeKaHne
TepMUYeCKMX NpoLeccoB. BucbpekunHr.
TepMnyeckuin kpekuHr. Mpouecc
KOKCOBaHMUS.

TeopeTunyeckne oCHOBLI 1
TEXHOMOr s TEPMUYECKUX
npoueccos raybokoi
nepepaboTkn He(hTAHOrO
Cblpbs

NHTeHCcupuKaumns
npoueccoB nepepaboTku

Pa3HOBUAHOCTN TEPMUYECKUX MPOLIECCOB
nepepaboTky ocTaTKoB. MPOM3BOACTBO
neKa, TeXHW4eCKoro yrniepoga. MNuposus.
HenpepblBHOE KOKCOBaHMe B
NCceBLOOXKMKEHHOM Coe
NpoLKoobpa3HOro Kokca (TepMmuyeckoe
KOKCcoBaHue). Ma3undurkaumns Kokca.
Mpon3BoacTBO 6GUTYMOB.

Yraybnsowne
KaTaJmTu4eckue
npoiecchl nepepaboTku
He(hTAHOro CbIpbs.
MogepHusauus
yraybnsiowmnx npoLeccos

KaTanuTtuyeckune
npoLieccsl

Oblwue cBeeHNs 0 KaTause un
KaTaJin3aTopax. Knaccuukaums
KaTaJin3a 1 KaTaanTuyeCcKnx npoLeccos.
TexHon0rus npouecca KaTaanTU4eCcKoro
KpeKuHra. TeopeTnyeckme 0CHOBbI
rMOPOKPeKuHra. YCcnosus npowecca
rMOPOKPEKUHra. TexHosiornyeckme
BapuaHTbl MPOLECCOB FMAPOKPEKNHIa
ANCTUNNATHOMO Cbipba. OCObeHHOCTHN
rMOpOreHn3aLUnoHHoN nepepaboTkuy
OCTaTOYHOr 0 CbIpbA.




TeopeTunyeckne n TexHosornyeckme
OCHOBbI NpoueccoB anknanposaHUA
n3obyTaHa ankeHamu. AnKnaMpoBaHue
Yrnybnsiowue 6eH3onconepxalLmx hpakumi.
KaTtaauTun4eckme TeopeTunyeckne n TexHosorn4yeckme
8 npouecckl nepepaboTku MNepepaboTka rasos OCHOBbI KaTa/IMTUYeCKOoW 3TepuduKaLmm 2
Hed)TFIHOFO CblpbA. MeTaHOJ1a I/I306yTI/IJ'IeHOM.
MopepHusaumns ATepudmkaumsa 6eH3nHOB
yrny6nmou.u/|x npoueccos KaTaMTU4eCKOro n TepMn4ecKoro
KPeKUHra. ﬂOJ‘Iy‘-IEHVIe BbICOKOOKTaHOBbIX
KOMMOHEHTOB N3 OJ'Ie(bVIHCO,D,ep)KaLLI,VIX
rasos
Wtoro 3a cemecTp: 8
WTtoro: 16
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
KonuyectBo
TeMma Copep>xaHue nabopaTopHOro 3aHATUA 4Yacos /
Ne HaumeHoBaHue
nabopaTtopHoro (NepeyeHb ANOAKTUYECKNX eQUHNLL: 4acos B
3aHATUA paspena .
3aHATUA paccMaTprBaeMbiX NOATEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme
2 ceMecTp
TeopeTuyeckue
OCHOBbI 1
AHanu3 NpoayKTOB KOKCOBaHNS (6eH3MH,
TexHoJsiorns y N N
KokcoBaHue NErKWUM N TAXKENbIN ra3onsb, KOKC).
TepMunyeckmx
1 NPOLLECCOB TSXKeNIoro TpeboBaHMA K NOKa3aTeNsaM KavecTsa 7
FIVBOKO HedTaHOro KOKCOB. Tunbl Npouecca KOKCOBaHWS
y CbipbA HepocTaTku npouecca nepuoamyeckoro
nepepaboTku
KOKCOBaHMA
HeTAHOro
CbIpbA
TeopeTunyeckue
OCHOBbI 1
TexHosorus
KokcoBaHue BrnsiHMe cblpbs 1 pexnma npotecca Ha
TePMUYECKMX
TSXKeNoro Ka4yeCTBO NPOOYKTOB KOKCOBaHMUS.
2 npoLeccos 2
FNy60Kol HeTAHOro OCHOBHble NoKa3aTesiM KavyecTsa
CbIpbA HeTAHbIX KOKCOB
nepepaboTku
HedTaHOro
CbipbA
Yraybnsiowmne
KaTananTuyeckne
npoLLecchol
nepepaboTky AHann3 NpoayKTOB KaTa/IMTUYECKOro
3 HedTHOTO KaTanmtunyecknii | KpeknHra (6eH3unH, Nerkum n TsHxenbli 7
ChIDbS KPEeKUHI rasonb). TpeboBaHus, NpeabABASEMbIE
PeA. K Cblpbt0 KaTaJINTUYECKOro KpekuHra.
MopepHu3sauns
yrayonstowmnx
npoLLeccos




Yrnybnswowune
KaTanuTnyeckme
npoLiecchl XapaKTepucTuka npoaykLumnm
nepepaboTku . | KaTanuTnyeckoro kpeknHra. OCHOBHbIE
KaTanuTtuyeckuni
4 HedTaHOro KDEKIHT (hakTopbl NpoLecca: chipbe, 2
CbIpbS. KaTanu3aTop, TemnepaTypa U faBneHune,
MopepHu3sauuns KPaTHOCTb LMPKYSALUM KaTaam3aTopa.
yrnybnsowmx
npoLieccos
WToro 3a cemecTp: 8
Utoro: 8
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
KonunuectBo
Tema Copep>xaHue NPaKTU4eCKOro 3aHATUSA Yacos /
Ne HaumeHoBaHue
NpPaKTU4ecKoro (mepeyeHb AMOaKTNYeCKUX eguHNLL: 4acoB B
3aHATUA paspena -
3aHATUA paccMaTpUBaeMbIX NOATEM, BONPOCOB) | 9NEKTPOHHOM
cdopme
1 cemecTp
TexHonorusa
npoLeccos
nepBuUYHON
1 nepepaboTkm O6wme nokasaTtenu OnpegneneHune obwmux nokasartenemn A
HedTn. KayecTBa He(pTn KayecTtBa He(pTn
YBenvyeHune
rnybuHbI
nepepaboTku
DNIEMEHTHbIN CcoCTaB HedTW. [pynnosow
TexHonorusa o
YyrneBoLOpPOAHbIN COCTaB HedhTU 1
npoLeccos
9 NPOAYKTOB ee nepepaboTKu.
nepBUYHON ’
®paKkUNOHHbLIA COCTaB HeTH.
nepepaboTku Obuine nokasaTenu
2 OnpepeneHve )pakLMOHHOIO COCTaBa 4
HedTN. KayecTBa He(hTn - .
HedTen 1 HePTAHbLIX PPakLMK
YBennyeHune
- npoBOANTCA B 1abOPaTOPHLIX YCIIOBUSIX.
y OcCHOBbI pacyeTa MaTepuasibHOro
nepepaboTku
H6anaHca




YCTaHOBKW BaKyyMHOW MEPEroHKm
Ma3yTa. [leperoHka ma3yTa nog
BaKyyMOM MO HECKOJIbKUM BapuaHTaMm.
MprvHUMNnanbHasa cCxemMa BaKyyMHOMN
neperoHkKn masyTa (yCTaHOBKa
2JI0YABT-6). OcobeHHOCTN TEXHOMOT UK
BaKyyMHOW NeperoHKn masyTa no
MacCnsHOMY BapuaHTy. BakyyMHas
(rnybokoBakyyMHas) neperoHka mMasyTa

TexHonorusa B HaCa404YHbIX KOJIOHHAX.
npoLeccos MepekpecTHOTOYHbIe HacaLoYHble
nepBUYHON KOJIOHHbI A5 YeTKOro hpakLLMOHMpPOBa-
nepepaboTkm BakyyMHas HUS Ma3yTa C NnoJiyyeHneMm MacnsHbIX 4
HedTw. neperoHkKa ANCTUANATOB. BansHue raybuHbl
YBenunyeHune BaKyyMa Ha 3peKTnBHOCTb paboThl
ry6uHbI BaKYYMHbIX KOJIOHH 1 Ka4eCTBO
nepepaboTkm noJly4aembIX MacnsHbIX PpakLuui.
YcoBepLUeHCTBOBaHMe CUCTEMbI CO34aHunA
BaKyyMa. ATMOC(hepHO-BaKyyMHble
YCTaHOBKM MO NeperoHke HedTu
(ra3oBoro koHgeHcaTa). KoMnnekcHble
YyCTaHOBKYM aTMOC(EPHOBaKYyMHOW
neperoHKn HedTu (ra3osoro
KoHAeHcaTa). OCObeHHOCTY TeXHONOr niA
(ppakLNOHNPOBAHUSA Fra30BbIX
KOHLeHCaToB
TexHonorusa AHann3 6eH31HOBbIX (hpaKLUiA.
npoLeccos MpenmyLLecTBO nepexona Ha 6eH3nHoBOe
nepBUYHON Tonameo EBPO-6. AHanun3 KepoCMHOBbIX
nepepaboTku AHanun3 6eH3MHOBbLIX | paKLUiA. AHaNN3 An3enbHbIX QPaKLUA. 4
HedTn. hpakuun NHOeKC cnoXHoCTN HenbcoHa.
yBenumyeHume CocTaBneHune cxem nepepaboTkn HedTeN
ry6uHbI C Y4eTOM MOTEHLMaNbHOIr0 COAEPKAHNS
nepepaboTkm TOMJIMBHBIX U MaC/ISHbIX (hpaKLniA.
WToro 3a cemecTp: 16
2 ceMecTp
TeopeTnyeckue MOTOYHbIE TEXHOJIOMNYECKME CXEMbI
OCHOBbI 1 nepepaboTkn yrneBoLopoLHOMO ChipbS.
TEXHOJIOr NS Beibop cxembl nepepaboTku. Tunbl 1
TepPMMYeCcKmnx Ha3HayeHne TepMUYeCKnX nNpoLeccos.
Tepmunyeckue
npoLeccos XVMUYeCKne 0CHOBbI TEPMUYECKUNX 4
rnybokow Mpoueccel npoweccos. OCHOBHbIE (PaKTop®I,
nepepaboTkm B/INSIIOLLME HA NPOTEKAHNE TEPMUYECKUX
HedTaHOro npoueccos. BucbpekuHr. TepMmuyeckui
CblpbA KpeKuHr. MNMpouecc KOKCOBaHMS.
TeopeTunyeckune
OCHOBbI U Pa3HOBMOHOCTU TEPMUYECKMX MPOLLEeCCOoB
nepepaboTky ocTaTKoB. Mpon3BOACTBO
TEeXHONorns
neka, TexHu4eckoro yraepoga. Mvponums.
TepMU4eCKunx
NpOLECCOB TepMmuyeckune HenpepbiBHOE KOKCOBaHUE B 4
FAY6OKOI npoLeccsl NCceBLOOXKUKEHHOM CJioe
npoLIKoobpa3HOro Kokca (Tepmmyeckoe
nepepaboTkm
HEQTAHOrO KoKcoBaHue). Ma3ngurKkauns Kokca.
Mpon3BoACTBO BUTYMOB.
CbIpbS
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Yrnybnsiowmne

KaTaanTuyeckne
npouecchbl ObLime cBefileHUs 0 KaTanuse un
nepepaboTkm KaTanusatopax. Knaccudukaumsa
MMaporeHn3aLnoHHble
7 HedTaHOro npoLecc! KaTannsa u KaTaanTUYeCcKnx npoL.eccos. 2
CbIpbS. P TexHosiormsa npowecca KataanmTu4eckoro
MognepHu3sauns KpeKuHra.
yrnyénsiooumx
npoLeccos
Yranybnsiouine
KaTannTuyeckune TeopeTnyeckne 0CHOBbI FMAPOKPEKMHra.
npoLecchl Ycnosus npouecca rmapoKpeknHra.
nepepaboTkm TexHonornyeckne BapraHTbl MPOLLECCOB
MaporeHn3aLnoHHbIe
8 HedTaHOro MpoLIeCeH TMAPOKPEKNHTa AUCTUNNATHOIO U 2
CbIpbS. P 0CTaTOYHOr O Chipbs. OcobeHHOCTH
MoLepHu3auuns rMaporeHn3aLmoHHon nepepaboTkm
yraybnsowmnx OCTaTOYHOr 0 Chbipbs
npoLeccoB
Yraybnswowune
KaTaanTuyeckmne
npouecchbl
TeopeTnyeckune 1 TeEXHOJIOrnyeckme
nepepaboTku
OCHOBBbI NMPOLLECCOB aNKWUJIMPOBaHUA
9 He(TAHOro MepepaboTka rasos 2
CbipbA n3o0byTaHa askeHaMu. ANKUIMPOBaHMe
y 6eH3oncomepaLymx ppakuni.
MopepHu3aumsa Aepxauunx dpaku
yraybnaowmnx
npoLeccos
Yrnybnsawowme
TeopeTnyeckune 1 TEXHOJIOrNYyeckme
KaTaauTuyeckume y
NpoLECCH OCHOBbI KaTa/MTUYEeCKOW 3TepudukaLmm
MeTaHoJsa n306yTuieHoM.
nepepaboTku
dTepudmrkauns 6eH3nHoB
10 HePTAHOro MepepaboTka rasos 2
ChipbS KaTaMTNYeCKOro 1 TEPMUYECKOr0
' KpekunHra. MNosyyeHne BbICOKOOKTAHOBbIX
MognepHusauns
KOMMOHEHTOB 13 0NeUHCOLEepKaLLNX
yrnyénsiooumx
ra3os.
npoLeccos
WToro 3a cemecTp: 16
WTtoro: 32
4.4. Copep>XaHue caMocToaTesIbHOM paboThbi
Bun Copep>xaHue caMOCTOATEJIbHOW
. paboThl KonuyectBo
HaumeHoBaHue pasaena | cCaMOCTOATENIbHON
paboTkl (mepeyeHb AMOAKTUYECKUX e ANHNLL: Yyacos
paccMaTpuBaeMbiX NOATEM, BONPOCOB)
1 cemecTp
KOHCNeKTMpoBaHMe OCHOBHOM 1
LOMNONHUTENbHON NINTEPaTypbl N0 TEMaM:
MwupoBas sHepreTKa: 0CHOBHble
TeHOeHUUN, ANHAMKKa, NepCrneKTUBHI.
CocTosiHME N TEHOEHLUN
< CamocTosiTensHoe | lMoTeHuran fobbl4n HeTN B CTPaHaxX.
pa3BUTUS MUPOBOU
. | n3yyeHmne OCHOBHble TeHOEHUUN pa3BUTUS 16
TOMJINBHO-3HEPreTUYeCKon
MaTepuana MUPOBOIr0 PbiHKA XUAKNX

CUCTEMDI

yrnesogoponos o 2035 roga.
DHepreTmnyeckasa ctpaTterus Poccum Ha
nepwon o 2035 roga. Nogrotoska K
3a4eTy Mo BOMNpocam pasfena.
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TexHoJsiorma npowueccos

KoHCMeKTUpOBaHME OCHOBHOW 1
LOMONHNTENBHON NUTEepaTypbl MO TeMaM:
TexHoN0rns BakyyMHOI neperoHKu

. CamocTosiTenbHoe | Ma3yTa Kak 6a30BbI npouecc ans
nepBMYHOM nepepaboTku
n3yyeHme KapAWHanbHOro yBennyeHus rnybuHbl 16
HedTn. YBennyeHne
MaTepuana nepepaboTky HedhTn. CoBpeMEHHbIE
rnybuHbl nepepaboTkm
TexHonoruu yrnybnexHums nepepabotku
HedTWn. [lOAroTOBKa K 3a4eTy Mo
BOMpoOCaM pasfena.
TexHosiorma npoueccos
. MNMoprotoBka K N3y4yeHne TeopeTn4eCKOro matepuania no
nepBrYHON NepepaboTKm
NPakTU4yeCcKnm TeMe NPoBefeHNS NPaKTUYeCKoro 16
He(TW. YBenmyeHne
3aHATUAM 3aHATUA, OpopMISIeHNe OTHeTa
rnybuHbl nepepaboTkm
WToro 3a cemecTp: 48
2 ceMecTp
KOHCNeKTMpoBaHMe OCHOBHOM 1
LOMNONHUTENBbHOM NNTEPaTypbl N0 TeEMaM:
KaTannTu4ecknii KPeKUHr u
FMAPOKPEKUHT TyapoHa. YraybneHne
TeopeTnyeckune 0CHOBbI 1 nepepaboTkn HedpTK 3a cYeT
TexHosornsa tepmuyecknx | CamoctoaTenlbHoe | KOHCTPYKLUUOHHBIX (annapaTypHbIX)
npoLeccoB raybokow n3yyeHune peweHuin. YrnybneHue nepepaboTku 38
nepepaboTkn HepTAHOro | maTepuana Hed T 3a CcHeT pa3NnyHbIX f0OABOK.
Cbipbs Pa3BuTre n BHeApeHne TEXHONOor UK
rnybokom rmgpoKoOHBEPCMM Ha
yJbTpaguCcnepcHbIX KaTanusaTopax.
MofAroToBKa K 3Kk3aMeHy no BornpocamM
pasgena.
TeopeTnyeckune o0CHOBbI U | IMOArOTOBKa K
V3y4eHne TeopeTnyeckoro matepuana no
TEXHOJIOT NS TEPMUYECKUX | MPaKTUYECKUM
» TeMe NpoBefeHns nNpakTU4eckoro
npoLeccoB raybokow 3aHATUAM U N 20
3aHAaTMA uny nabopaTopHon paboTsl,
nepepaboTkn HepTAaHOro | nabopaTopHbIM
ohopmMsieHMe oTHeTa
Cbipba pabotam
KOHCNeKTMpoBaHMe OCHOBHOM 1
LONONHUTENBbHOM NUTEPaTypbl N0 TEMaM:
MepcneKTuBHbIE TEXHONOr MK 414
HedTenepepaboTKM 1 HehTEXUMUN.
Yraybnsowme ¢ Pep ®
NHTeHCcndpumKaumna n mogepHusaums
KaTaJmTuyeckme y
CamocTosiTeNbHOe | AECTBYIOLMX NPOM3BOACTB. Cnocobsl
npouecckl nepepaboTku
n3y4yeHune MOLEepHM3aLnn yraybnsiowmx 42
He(TAHOr o CbipbA.
Mo1epHM3aLMs MaTepuana KaTaMTU4eCKnX npoLeccos. MNytu
MOLepHM3aLnmM KaTaanTu4eckoro
yrnybnsoLwmx npoueccos
KpeKkuHra. MepcrnekTusbl npoLecca
KaTaMTU4eCKoro pudopmMumHra.
MoAroToBKa K 3K3aMeHy Mo BOnpocam
pasgena.
Yraybnswowne
MoaroTtoBKa K
KaTannTuyeckune 1DaKTAYECKIAM /3y4yeHune TeopeTn4eCcKoro Matepmana no
npouecchl nepepaboTku 3§HﬂTMﬂM / TeMe NpoBefeHNS NPaKTUYeCcKoro 12
He(TAHOro CbipbA. 3aHATMA Uy nabopaTopHON paboThl,
nabopaTopHbIM
MopepHu3aums pa6oTam ohopmsieHne oTYeTa
yrny6asiowmx npoLeccos
WToro 3a cemecTp: 112
UToro: 160
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5. MepeyeHb y4eOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no

AucuunnuHe (Mmoaynio)

No
n/n

Bbubnuorpaduyeckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks 1 T.4.)

OcHoBHas nnTepaTypa

3aboTuH, J1.N. KaTanuTnyecknin KpekuHr : y4eb.-meton. nocobue / J1. U.
3aboTuH; Camap.roc.TexH.yH-T, XuMnyeckas TexXHoONorna nepepaboTkm
He(Tu 1 rasa.- Camapa, 2020.- 97 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3817

DNIeKTPOHHbIN
pecypc

KaTanuTtnyeckune npoueccel HeTenepepaboTku: moHorpadus / Cononosa
H.J1., EMenbsaHbldeBa E.A., TepeHTbeBa H.A., 3pgaTenbcteo KHUTY: 2020.-
Pexxum pgoctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||120990

DNEKTPOHHBIN
pecypc

MNMumeHoB, A.A. XUMUKO-TEXHONOMMYECKne CUCTEMbI NPOLLECCOB
nepepaboTKu yrneBogopoaHOro Cbipbs : y4ebHoe nocobue / A. A. NMnMeHoOB,
E. M. AbyTannnosa; CamMmapCKnin roCy4apCTBEHHbIA TEXHUYECKUIA
yHuBepcuteT, Ma3onepepaboTka, BOAOPOAHbIE U CrielMalibHble
TexHosiorum.- Camapa, 2020.- 76 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||4718

DNIEKTPOHHbIN
pecypc

MoarotoBka 1 nepepaboTka HedTen: y4ebHoe nocobue / Bnacos B.I'.,
NHppa-NHxeHepus: 2021.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||114951

DNIeKTPOHHbIN
pecypc

[ononHuTenbHas nuTepaTtypa

3ab0TuH, J1.LN. XuMna n TeXHOSIOrMA BTOPUYHbLIX MPOLLECCoB nepepaboTkm

HedTw : y4eb.nocobue / J1. N. 3a60TnH; Camap.roc.TeXH.yH-T, XuMmyeckas
TexHonormsa nepepaboTkn HeTn 1 rasa.- Camapa, 2014.- 332 c..- Pexxum

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

DNIeKTPOHHBIN
pecypc

Ob6opynoBaHMe 1 TEXHONOrMA BTOPUYHON nepepaboTKn 0TXO0A0B YyNaKOBKMK:
npakTukym / KnnHkos A.C., OgHonbko B.I'., Cokonos M.B., LLawkos 1.B.,
Makees I1.B., Tamb0BCKMIN rOCYAapCTBEHHbIN TEXHUYECKUIN YHUBEPCUTET,
9B6C ACB: 2015.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||64132

DNEKTPOHHBIN
pecypc

OCHOBbI TEXHOJIOT N BTOPMYHBIX MPOLLECCOB NepepaboTkn HePTAHOro
cbipbsi: y4ebHoe nocobue / Conoposa H.J1., YepkacoBa E.U., Jlaxosa A.U.,
Ka3aHCKNI HauMOHasIbHbIN NCCNefoBaTebCKUIA TEXHONOMMYECKUIA
yHuBepcuteT: 2016.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80241

DNEKTPOHHbIN
pecypc

CoBpeMeHHble MeToAbl MOLENNPOBAHUS U UHTEHCUGUKaLLIUN
TeXHONOrn4yecknx npoueccos HepTenepepaboTkmn n HehTEXUMNN :
KOHCMeKT nekumn / Camap.roc.TexH.yH-T, XuMn4eckas TeXHONOr s
nepepaboTkn HedTK 1 rasa; cocT. B. I'. Bnacos.- Camapa, 2014.- 40 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2173

DNEKTPOHHbIN
pecypc

HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTsnseTcs nocpeacTBOM NEKTPOHHOMN

NH(OpMaLMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U canta HTB Caml' TY no nornHy n naposto.

6. NMepevyeHb MHPOPMALMOHHBIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUM

13




obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMOMb3YETCS MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft y JInueH3noHHoe
(3apybexHblii)
«JlabopaTopum
2 | AHTuBuMpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTe4vecTBEHHbIN)
MporpammHoe obecnevyeHne AO «AHTMNNarmaT»
3 o JInueH3noHHoe
«AHTUNArnMaT.2KCNepT» (OTevyecTBEHHbIN)
000 «HOBbIE
y OBJIAYHbIE
4 | MonOdmc ObpazoBaHue TEXHOSIOM MU JInLeH3noHHoe
(OTevyecTBEHHbIN)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTU «UHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHHOPMALLMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTtkoe onucaHue Pexum poctyna
1 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content_ru/ru Pecyp;‘(’)lci-;ll(_gb”oro
2 | KoHCcynbTaHT nitoc http://www.consultant.ru Pecypcel oTKpbITOrO
[ocTyna
CanT, NOCBALLEHHbIN
nobblye, nepepaboTke
HemTN N TeHOEHLUMAX
pa3BuTunA . . Pecypcbl OTKpbITOro
3 HedTenepepaboTku B PO. http://vseonefti.ru JocTyna
CnpaBo4Has,
3KOHOMMYecKas n apyras
NHopMaLna.
3apybexxHble Ha3bl
4 Scopus - 6a3a AaHHbIX http://www.scopus.com/ LaHHbIX
pedepaToB N LNTUPOBAHNS OrpaHNYeHHOro
[ocTyna
Poccuinckmne 6a3ebl
INeKTPOHHO-6ubnmoTeyHas . . JaHHbIX
> cuctema IPRbooks http:/fwww.iprbookshop.ru/ OrpaHnYeHHoro
[ocTyna
Poccuinckmne 6a3ebl
dneKTpoHHasa bubnmoTeka s e o LaHHbIX
6 W3gaHuit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PAHIYEHHOTO
[ocTyna

8. OnucaHue MmaTepuanbHO-TeXHU4YecKkou 6asbl, HeobGxoguMon onsa ocyLecTBieHuUS
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http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=

obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKuNOHHbIE 3aHATUSA

Ayoutopma AN NEeKUWOHHbIX, CEMUHAPCKUX M MPaKTUYECKNX 3aHATWN, TeKyLero KOHTPONs u
MPOMEXYTOYHON aTTecTauum (C MynbTuMeaunHbIM 060pyaOBaHUEM) YKOMMNNEKTOBaHb Mebenbio u
TeXHUYECKMMUN CpeacTBaMu obyyeHns, cnyxawnMy ons npefctaBneHns yyebHon nHdopmaunm 60abLLon
ayamTopum.

MpakTuyeckue 3aHATUA

AyouTtopua Onsd nNpakTUYeCKUX M CEMUHAPCKUX 3aHATUNA, TEKYLLero KOHTPOJISA Y NPOMEXYTOYHOM
aTTecTauumn, YKOMMNIEKTOBaHHbIE CNeLNann3npoBaHHON Mebesibio N TEXHUYECKUMU CPeacTBaMu o0byyveHuns
(NnpoekTop, 3kpaH, KoOMMNbOTep/HOYTOYK), C BbIXOAOM B CeTb VMHTepHET W AOCTYMNOM B 3NE€KTPOHHYIO
NMHGOopMaLmnoHHo-06pa3oBaTenbHy0 cpeny CamlTY. Ayantopus obopyaoBaHa Ccneunann3vpoBaHHoON Mebenblo:
CTOMbI U CTYNbS 415 00yHaloWmXCs; CTON U CTYN ANS npenojasaTens, 40CKa.

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

JlabopaTopHble 3aHATHUSA

Ans nabopaTopHbIX 3aHATUIN ncnonb3yeTtca nabopatopua Nel «JlabopaTopuma aHanm3a
HE(PTM U HeTenpoAayKTOoB» NabopaTOPHO-XMMMUYECKOr0o KOpryca, YKOMMIEeKTOBaHHasd
CI'IeLI,I/IaJ'II/I3VIpOBaHHOIZ Mebesnblo: BbITS)KHble LLIKa(.be, CTOJIbl na60paToprle, cTon BeCOBOIZ, CcTOonN
N CTyNn npenogaBaTens.

NabopaTopua ocHaweHa o6opynOBaHWEM: MaNOMHEPUWUOHHbIMU TpybyaTbiMK
3/IeKTponeYyamun ANg NPOLECCOB KPekKMHra, BaKyyMHbIM HacCOCOM, TemnepaTypHbIMU
KOHTpONJIepamMn U 0AHOMA3HbIMK CUNOBLIMK BNOKaMKU ON1S PeryinpoBaHns TemnepaTypbl B
annapaTtax, My®desbHON Meyblo, CYWUAbHbLIM WKaghoM AN XUMUYECKOW MOCyAbl, BeCaMu
aHanMTn4yeckmmun, konboHarpeBaTenem, TepMOCTaTOM [ONA ONpeaeneHns AaBleHus
HacCbllWEeHHbIX NapoB no Pengy, 6ombbl Penpga, TepMocCcTaTaToOM AN BUCKO3MMETPUH,
TEepMOCTAaTOM LUUPKYJIALUMNOHHBLIM XULAKOCTHbLIM, MJIUTKaMW 3N1eKTPUYECKMMKU, MeLllasikaMin
BEPXHEMNPUBOAHbLIMM, TabOPaTOPHLIMK PEryasTopaMmn HanpsXXeHns, NeHeTpoMeTpoM, Npubopom
«Konbuo v wap», yKTUIOMETPOM 3JIEKTPOMEXAHUYECKMM ONA U3YyYEeHUS CBOWCTB BUTymosB,
annapaToMm Ona onpefeneHns pakLMOHHOro cocTaBa HedTenpoayKToB, npubopom Ans
onpeneneHna TemrnepaTypbl BCAbIWKN B 3aKpbITOM Turne, npubopom ons onpeneneHus
TemnepaTypbl BCMbIWKK B OTKPLITOM TuUrne, npnbopom ona onpeaesieHns yCcioBHON BA3KOCTH,
npnbopom Ana onpeneneHns TemnepaTypbl 3aCTbiBaHWSA OU3ESIbHON (paKUUK, BOAAHLIMU
3NeKTpuyeckumm 6GaHamMu, Tepmonapon, PacxonOMeEpoOM rasa LUGPPOBLIM, HacoCaMu
nepuctanbTnyeckumu, npnbopom Cokcneta, npnbopom ansa onpeneneHns Cogep)XxaHma HedTun
NaMnoBbIM MeToaoM, HabopoM NabopaTOPHOMN XMMUYECKON MOCYAbl, WTaTUBaMu gns cbopku
nabopaTopHbIX YCTAaHOBOK.

CaMocTosaTenbHas pabora

MoMelleHNs AN CaMOCTOSITeSIbHOW PaboTbl OCHALLEHbl KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NOAK/OYEHNS K CeTU «/IHTEPHET» U AOCTYMNOM K 3JIeKTPOHHOWN MH(MOPMaLMOHHO-06pa30oBaTeIbHOW cpeae
CamlITY:

- KabuvHeT Ans TeKylero KOHTPOJIS U NMPOMEXYTOYHON aTTecTauun, KypcoBOro npoekTUpoBaHus,
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FPYnnoBbIX N UHAUBUAYANbHbBIX KOHCYIbTaluMi aya. 212;
- KabuHeT ona camocToATenbHOM paboTbl, ayantopusa 304;
- KOMMblOTEpHbIe Knaccol (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToaunyeckue MaTepuabl

MeToaunyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 neKumnn CTYOEeHT OO0JKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO InTepaTypy No Teme
NEeKUUn C TeM, 4ToObl MMeTb NpeacTaBnaeHne o npobnemMax, KotTopble ByayT pa3bupaTbCcs B NeKLUN.

Mepen HavasnoM nekumu obyyvatowmmcs coobliaeTca TemMa nekuuu, naaH, Bonpockl, noanexatlime
PacCMOTPEHNIO, NOBOAATCA OCHOBHblE NTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaemsblin
npenojaBaTesieM, [0/KEH HE MPOCTO NPOCAyLWNBaTLCSA. OH A0/KEH OblTb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbICJIEH, MOHST, 3apMKCMpPOBaH Ha ByMare v 3akpeneH B namsTu. MNpucTynas K cayLlaHnio HOBOro y4ebHoro
MaTepuana, noae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, Nay3a 1 T.n.), HeobxoamMmo Bcreq 3a
npenofaBaTesieM YMETb BblAENATb OCHOBHbIE KaTEropuK, 3aKOHbI U ONPEAENsiTb X CodepXXaHue, Npobnemsl,
npennosiaraTb UX BO3MOXHbIE PELUeHNs, AoKa3aTeNbCTBa U BbiBOAblI. OCYLLECTBASAS Takyl paboTy, MOXHO
3Ha4YuTenoHo obnerynTtb cebe NnoHMMaHue y4yebHOro MaTepmana, ero KOHCNEKTUPOBaHNE U AasibHenwee
n3yyeHue.

KoHcnekTupoBaHue nekuun nossonseT obpaboTaTb, CUCTEMATM3NPOBATbL W Jyylle COXPaHUTb
NoJyYeHHY MHDOPMaLNO C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaepxaTesbHble MOMEeHTbI. TUNnYHasa ownbka, coBepluaeMas 0byyatoLmnMcs, 40C0BHOE KOHCMEKTMPOBaHMeE
peyn npenogaBaTens. Kak npasnfio, Npu 3anucu «Cao0BO B C/IOBO» He OCTAeTCs BPeMeHU Ha 0bayMbiBaHUE,
aHann3 N cuHTe3 MHpopmauumn. OTbrpas Hy)KHY MH(OPMALUIO, FTNaBHbIe MbICW, NPO6AEMbI, peLleHns 1
BbIBOMbl, HEOOX0AMMO COKpaLlaTh TEKCT, CTPOUTb €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO SIErKO B HEM
pa3obpaTbcs. XKenaTenbHO OCTaBUTb B paboynx KOHCMEKTaxX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAYLWaHHOW NeKuun, a Takxe
nogyepkmBatome ocobyto BaXKHOCTb T€X UMM WHbIX TEOPETUYECKUX NoJIoXKeHUA. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLIeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE SN MOHSATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
NCNONb30BaH B MPOLLECCEe NOArOTOBKU K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN A8 CaMOCTOATESIbHON paboThl.

MeToanyeckue pekoMeHaauunn rpum rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUN

MpakTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENax BblpabOTKU MPaKTUYECKMX YMEHWUIA 1
NprobpeTeHNs HaBbIKOB B PELLIEHUN NPOGECCUOHANbHBIX 3aay.
PekomMeHAyeTcs cneayioLlas cXxema NoAroTOBKU K NPaKTUYeCKOMY 3aHATHIO:
1. 03HaKOMJieHWe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpaXkaeT CoAep)XaHue
NpPeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMEeKTa NeKuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroTOBKA OTBETOB Ha BOMPOCHI NJlaHa NPaKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroToBka obyvatoLerocs K MpakTMYeCKOMY 3aHATUIO MPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KAOW TeMbl NMPakKTUYEeCKUX 3aHATUN 1 (Mnn) nekumin. B npouecce NoAroTOBKM K MPakKTUYECKUM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWNe pPeKOMeHL0BaHHOM
MTepaTypbl.
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PaboTa CTyAEeHTOB BO BPEMS NMPAKTUYECKOro 3aHATWS OCYLLECTBASETCS Ha OCHOBE 3afaHui, KOTopble
BblAATCS 0byyatoWMMcs B Havase Uiy BO BpeMs 3aHATUS. Ha MpakTUYeCKnX 3aHATUSAX NMPUBETCTBYETCS
aKTMBHOE y4acTue B 06CY)KAEHUN KOHKPETHbIX CUTyauuid, cnocobHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWUNA
HaxoauTb Hawbonee 3hpeKTMBHbIE peleHns NMoCTaBAEHHbIX NpobneM, ymMeTb HaxoAUTb MOJe3HblIi
NOMONHUTENbHBLIA MaTepuan no TemaTuke 3aHATUA. Obyyalowmmca Heobxoammo obpallaTe BHUMaHME Ha
OCHOBHbIE MOHSATWSA, aNrOPUTMbI, ONPeAensTb NPAKTUYECKYI0 3HAYMMOCTb pacCMaTpMBaEMbIX BOMPOCoB. Ha
MPaKTUYECKUX 3aHATMAX 0byyatowmecs LO/KHbI YMETb BbINOJHWTL PacyeT Mo 3afaHHbIM NapaMeTpam uan
BblpaboTaTh onpeneneHHble pelweHns no obosHayeHHON npobneme. 3afaHna MoryT OblTb rpynnoBble u
VHAMBUAYaNbHbIE. B 3aBUCMMOCTM OT CI0XKHOCTW NpeAsiaraeMbiX 3afaHunii, uenei 3aHaTus, obLiei noaAroToBKM
obyyatoLmxcs npenoaaBaTeNlb MOXXET MOACKA3aTb 006yYaloWMUMCs aNropuT™ peLleHns nan nepeoe LencTeue,
NN yKasaTb obliee HanpaBfieHWe pacCyXAeHUA. MoNyYeHHble pe3ynbTaThl 06CYXXAALTCA C NO3ULNA X
afleKBAaTHOCTU UM 3(HEKTUBHOCTM B PaCCMOTPEHHON CMTYaLMN.

MeToaounyeckune pekoMeHgauunn rnpn pa60Te Ha na60paTopHOM 3aHATUNN

MpoBeneHne nabopatopHoi paboTbl AeNUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NPaKTUYecKyio.

HeobXxoaANMbIMW CTPYKTYPHBLIMI 3N1EMEHTAMU 3aHATUA ABNAIOTCS NpoBeaeHWe nabopaTopHo paboThl,
NpoBEepPKa YCBOEHHOr0 MaTepuana, BKYaroLWwas 06cyKAeHne TeoOpeTUYECKMX OCHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI UHCTPYKTaXK Mo
1CNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTeslb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLlerocs
B npouecce BbiMosHeHUa paboTbl (Nnpyu HeobxoammocTun). MNocne 3aBepleHns nabopaTopHON paboThbl
NoABOAATCS UTOrW, 06CY)KOATCA pe3ynbTaThl LEATENbHOCTL.

Bo3MoXHbI crnenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: ¢poHTanbHasA, rpynnoBas u
nHAMBMAyanbHada. Mpn GpoHTanbHON DOpPMe BLIMOJHAETCS OfHa M Ta e paboTa (Mpy 3TOM BO3MOXXHbI
pa3JinyHble BapuaHThbl 3agaHuin). Mpu rpynnosoit opme paboTa BbINONHSAETCS Fpynmnoi (komaHaon). Mpu
NHOMBUAYANbHON hopMe 06yYatoLLMMNCS BLIMOJHATCA UHANBUAYAbHbIE PaboThl.

Mo kakpon nabopaTopHol paboTe MMEKTCS MeTOAMYECKME YKa3aHWsA MO WX BbIMOJHEHULO,
BKJlOYaloWme Heobxoammbll TeopeTUYeCcKMin 1 MpaKTUYeCKUn MaTepuan, copepxawue 3NeMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHnto BbibpaHHO paboThl, MHAMBUAYAbHbIE BapUaHTbI 3alaHuiA,
TpeboBaHMs 1 hopMy OTHETHOCTM MO faHHOW paboTe.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHNIO caMoCToATeIbHOM pa60TbI

OpraHusaumnsa caMmocToAaTeNbHOW paboTbl 06y4YaLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMOCOOBHOCTeN, Mmepexoh OT MNOTOYHOro K
NHOVBUOYANN3NPOBAHHOMY 06YYEHNIO C y4eTOM NOTPebHOCTEN 1 BO3MOXXHOCTE 0by4atoLLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbiMKU NocobusMM, Hay4yHOM, CNPaBOYHOM ANTEepaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
[OMOJSIHUTENbHbIX 3HAHWUA, NO3BONAET 3HAYUTENIbHO aKTUBM3NPOBATHL MPOLIECC OBAAAEHUS UHGOPMaLNen,
crnocobcTeyeT 6onee rnybokoMy yCBOEHUIO M3Yy4aeMOro Matepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobXx0AMMO Bbly4UTb HaU3yCTb N BHECTW B M10CCAPUA, KOTOPLIV Llenecoobpa3Ho BeCTU C CaMOro Ha4vana
N3y4yeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeacTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C npenofaBaTesieM BHE paMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B X04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/DKEHHOCTEN, NPW BbIMOJHEHUN UHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B 6ubNMoTeKe, OoMa, Ha Kadenpe npu BbIMOAHEHUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajay.

O HEeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWMMCs CaMOCTOATeNbHON paboThl ABASETCS
3/1eKTPOHHaA MHGOpMaLMoHHo-0bpa3oBaTebHAs cpefla YHMBepCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammamM OUCUUNAWMH (MOAYNEeR), NPaKTUK, K U3LaHUAM 3NEKTPOHHbIX
B61BNNOTEYHBIX CUCTEM,
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10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNAKMHE (Moaynio)

®DoHA OLLEHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun 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)
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18.04.01 Xummn4yeckass TeXHOI0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

MarucTp

OyHas

2026

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

NHXxeHepHasa n
TexHoJsiornyeckas
NnoAroToBKa

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

20

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
TeKyLiun
yi Mpomex
Kop, nHpukaTtopa KOHTpON
OueHoYHble yToYHas
BOCTUXXEHUA Pe3ynbtatbl 0Oy4yeHus b
cpepcTBa aTTecTay,
KOMNeTeHuuun ycneBae s
MOCTH
CocTofiHME M TeHAEHUUN pa3BUTUA MUPOBOW TONJIMBHO-DHEPreTU4eCKoOM CUCTEeMbI
OnK-3.1
PaspabaTbiBaeT
TeXHOJIornyeckne 3HaTb TEXHOOTNYECKMNE HOPMATWBLI ANs
HOpMaTUBLI ANA NpoBeLEeHNs TEXHOIOrMYEeCKMX NpoLeccos TecToBble 3afaHNS HeTt [a
npoBeneHuns rnybokon nepepaboTku HeTK npoLiecca
TEXHOJIOrMYEeCKoro
npowecca
BnapeTb HaBblkaMu pa3paboTKM HOPMaTUBbI
015 NpoBeLeHNSA TEXHOIOMMYEeCKMX NpoLeccoB | TecToBble 3adaHus HeTt Ha
rnybokon nepepaboTkn HedTn
YMeTb pa3pabaTbiBaTb TEXHOMOrMYECKNE
HOpMaTuBbI 419 NpoBeAeHNs
P A P A . TecToBbIE 3aaHNSA HeT Oa
TeXHO0rn4yecknx npoweccos raybokon
nepepaboTkn HedTn
OlK-3.2
PaccynTbiBaeT HOPMBI
cc aer Hop YMeTb paccyuThiBaTb HOPMbI BbIPabOTKM 1
BbIPAabOTKM 1 pacxon
MaTepuanos Ans Pacxoll Marepnancs Ans BEAEHA TecToBblE 3a4aHNSA HeTt Ha
BegeEMﬂ TEXHOJIOrMYeCKMX NpoLeccoB riybokon
nepepaboTkn HedpTn
TEXHOJIOrNYeCcKoro
npouecca
3HaTb HOpPMbI BbIPaboTKM 1 pacxon
MaTepuasioB 411 BeLeHNsA TEXHON0rnyeckoro | TecToBble 3agaHuns HeT [a
npowecca
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BnapeTtb HaBblkaMu pacyeTa HOPM BbIpaboTKK
1 pacxop MaTepuanos 4N1A BedeHus
P A P A A . TecToBbIE 3aaHNSA HeT Oa
TEXHOJIOrMYeCcKunx npoueccos raybokon
nepepaboTkn HedTn
OMK-3.3 MpoBoaunT
KOHTPOJIb MapamMeTpoB
TEXHOI0MNYeCKOoro Bnapetb HaBblkaMu NMPoBeeHNs KOHTPOIS
npouecca n ux TEXHOJIOrMYeCcKMX napaMeTpoB NpoLLEeccoB TecToBble 3aaaHUS HeT [a
COOTBETCTBUE rnybokoi nepepaboTkn HedTn
YCTaHOBJIEHHbIM
HopMaMm
3HaTb CNocobbl U METOLbI KOHTPOS
napamMeTpoB TEXHOJIOrMYECKOro NnpoLecca u nx | TectoBble 3agaHns HeT [a
COOTBETCTBME YCTAHOBIEHHLIM HOPMaM
YMeTb NpoBOANTb KOHTPOJIb
TEXHONOrM4yecKnx napamMmeTpoB C 3ajaHHON
TecToBble 3a4aHNSA HeTt Oa
TOYHOCTbIO 1 OLleHMBATb UX COOTBETCTBME
HOpMaM TeXHOM0rMYeckoro perfiiameHTa
TexHONOrMsA NPoLEeccoB NepBu4HON nepepaboTkm HedTU. YBennyeHue rnyouHbl nepepaboTku
OnK-3.1
PaspabaTbiBaeT
TeXHoSI0rnyeckune 3HaTb TeXHO0rM4yeckne HopMaTuBbl ANs
HOpPMaTUBbI ANs NpoBefeHNs TEXHOIOMMYECKMX MPOLLECCOB TecToBble 3apaHMA Het Ja
npoBeLeHns rnybokon nepepaboTku HedTK npouecca
TEXHOJI0MNYeCKoro
nporecca
BnapeTb HaBbikaMu pa3paboTkn HopMaTuebl | OTHeT no
AN NPOBEAEHUS TEXHONOrMYECKNX MPOLLECCOB | MPAaKTUYECKNM Ja Het
rnybokon nepepaboTkn HedTH 3aHATUAM
YMeTb pa3pabaTeiBaTb TEXHOMOrMYECKNE
HOPMaTUBbLI A5 NPOBELEHNS Otuer o
P P . NpPakTU4eCcKnM Ja Het
TEXHOJIOrMYeCKmMX NpoLeccoB raybokon
3aHATUAM
nepepaboTkn HedTn
OnK-3.2
PaccymTbiBaeT HOPMbI
P BnapeTtb HaBblkaMU pacyeTa HOPM BbIpaboTKK
BbIPabOTKM 1 pacxon OTyeT no
MaTepunanos oas v pacxol Matepuancs And BeAEHNA MPakTU4eCKuMm Oa HeTt
P TEXHOJIOrMYeCKMX NpoLeccoB raybokon P
BeAeHUs 3aHATNAM
nepepaboTku HedTH
TEXHOJIOrNYeCcKoro
npowecca
YMeTb paccymTbiBaTb HOPMbI BbIpaboTKM 1
OTyeT no
pacxon MaTepuasnos A15 BeLEeHNS
. npakTU4eCcKnum Ha Het
TEXHOJIOrMYeCcKnX Npoueccos raybokon
3aHATUAM
nepepaboTkn He(TH
3HaTb HOpPMbI BbIPAaboTKM 1 pacxon
MaTepnasioB 415 BeLeHNs TEXHONOrn4eckoro | TeCcToBble 3aAaHus Het Ja
npovecca
OrlK-3.3 MposoguTt
KOHTPOJIb MapaMeTpoB
TEXHOJIOrNYeCcKoro 3HaTb Cnocobbl N METOAbI KOHTPONA
npouecca n ux napamMeTpoB TEXHOIOMMYECKOro npoLecca u ux | TecTosble 3agaHus Het Ja
COOTBETCTBUE COOTBETCTBME YCTAaHOBJIEHHbIM HOPMaM
YyCTaHOBJIEHHbIM
HopMaMm
BnapeTb HaBblkaMy NPOBEAEHNS KOHTPOJIA OTyeT no
TEXHOJIOrMYeCcKMX napameTpoB NpoLLEeccoB NPaKTU4eCKUM Ja Het
rnybokoi nepepaboTkn HedTn 3aHATUAM
YMeTb NpoBOANTbL KOHTPOJIb
. OT4yeT No
TEXHOJIOrMYeCcKUX napaMeTpoB C 3a4aHHON
NpPakTU4eCcKnM Ha Het
TOYHOCTbIO 1 OLEHMBATb X COOTBETCTBME 3AHSTASM
HOpMaM TeXHOJIOrMYeCKOoro pernaMeHTa
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TeopeTuquKue OCHOBbI U TeXHOJIOrUA TepMU4YeCKuX npoLeccos rny60Kov“| nepepa60TKu Hed)TSlHOFO CbipbA

OMnK-3.1
PaspabaTbiBaeT
P YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
TexHONI0rn4yeckme OT4eT No
HOPMaTuBLI N4 HOpMaTIBLl ANIA NPOBEACHA NPakTUYeCKnM Ha HeTt
TEXHOJIOrMYeCcKnX NpoLeccoB raybokon
nposegeHuns 3aHATNAM
nepepaboTku HedTH
TEXHOI0MNYeCKOoro
npouecca
Bnapetb HaBblkaMu pa3paboTku HopmaTueel | OTHET Mo
AN NPOBEAEHUS TEXHONOrMYECKINX MPOLIECCOB | MPAaKTUYECKNM Ja Het
rnybokon nepepaboTkn HedTn 3aHATUAM
3HaTb TeXHONOrM4yeckne HopMaTuBbl ANs
NPoBeLEeHNA TEXHONOrMYEeCKMX MpoLLeccoB TecToBblE 3afaHUSA HeTt Ha
rnybokon nepepaboTku HeTK NpoLiecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOPMaTUBbLI A5 NPOBELEHNS oTier no
. nabopaTopHbIM Ha HeTt
TEXHOJIOrMYeCcKunx npoueccos raybokon paboTam
nepepaboTkn HedTn
Bnapetb HaBblkaMu pa3paboTKM HOPMATMBLI | OTYET MO
ANS NPOBeAeHUs TEXHONOrM4ecKx npoLeccos | nabopaTopHbIM Ja Het
rnybokon nepepaboTkn HedTn paboTam
OnK-3.2
PaccynTbiBaeT HOPMbI
acc aer Hop YMeTb paccymTbiBaTb HOPMbI BbIPaboTKM 1
BbIPAabOTKM 1 pacxon OTYeT Mo
MaTepuanoB ans Pacxoi MaTepnancs AnA BEACHNA nabopaTopHbIM Ja Het
P TEXHOJIOrMYeCKMX NpoLeccoB raybokon parop
BEeAEHNSA paboTam
nepepaboTkn HedTn
TEXHOJIOrNYeCcKoro
npouecca
BnapeTtb HaBblkaMU pacyeTa HOPM BbIpaboTKK OTYeT MO
N pacxoj MaTepuanoB As BeAeHUs
P A P A A y nabopaTopHbIM Ja Het
TEXHOJIOrMYeCKMX NpoLeccoB raybokon a60Tam
nepepaboTku HedTH P
3HaTb HOpPMbI BbIpaboTKM 1 pacxon
MaTepnanoB N5 BELEHNS TEXHONOrNYeckoro | TeCcToBble 3aAaHuUs Het Ja
npowecca
YMeTb paccymTbiBaTb HOPMbI BbIPaboTKM 1
acxol MaTepuanos ANs BeAEHUS Otuer o
P P . NpakTU4ecKnM Ja Het
TEXHOJIOrMYeCcKmnx NpoLeccoB raybokon
3aHATNAM
nepepaboTkn HedTn
BnapeTtb HaBblkaMu pacyeTa HOPM BbIpaboTKK OTYeT Mo
N pacxoj MaTepuanoB Ans BeAeHUs
. npakTU4YeCcKnum Ha HeTt
TEXHOJIOrMYeCcKMX NpoLeccos raybokon
3aHATNAM
nepepaboTkn HedTH
OrlK-3.3 MposoguTt
KOHTPOJIb MapaMeTpoB
OHTPO apaMeTpos | yyary, NpPOBOANTb KOHTPOJIb
TEXHOJIOrNYeCKOoro y OT4eT No
TEXHOJIOrMYECKMX NapaMeTpoB C 3a4aHHON
npouecca u ux NnpakTU4ecKnm Ja Het
COOTBETCTBME TOYHOCTbIO 1 OL|eHMBaTb MX COOTBETCTBME 3AHSTUSIM
HOpPMaM TeXHOJIOrMYeCKOro pernaMeHTa
YCTaHOBJIEHHbIM
HopMaMm
BnapeTtb HaBblkaMy MPOBEEHNS KOHTPOIS OT4eT No
TEXHOJIOrMYeCcKnX napaMeTpoB NpoLLEeccoB NPaKTU4eCKUM Ja Het
rnybokoin nepepaboTky HedTK 3aHATNAM
3HaTb CNocobbl U METOLbI KOHTPOAS
napamMeTpoB TEXHOOMMYECKOro npoLecca u nx | TecTosble 3agaHus Het JIE]
COOTBETCTBME YCTAaHOBIEHHLIM HOPMaM
BnapeTtb HaBblkaMy NPOBEeEHNS KOHTPOIS OTYET Mo
TEXHOJIOrMYeCcKMX napameTpoB NpoLLEeccoB nabopaTopHbIM Ja Het
rnybokoi nepepaboTkn HedTn paboTam
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YMeTb NpoBOANTb KOHTPOJIb
TEXHOJIOrMYECKMX NapamMeTPoB C 3a4aHHON
TOYHOCTbIO U OLIEHNBATb UX COOTBETCTBME
HOPMaM TeXHOJIOrM4YEeCKOro periamMmeHTa

OTYeT Mo
nabopaTopHbIM
paboTam

Oa

HeT

Yrnyonsiowue Karta

NUTUYECKHUe npouecchl nepepaboTkn HedTAHOrO Chipbs. MogepHU3auusa yrnybnsiowmx

npoueccos
OnK-3.1
PaspabaTbiBaeT
TexXHosIornyeckune BnapeTb HaBblkaMy pa3paboTKM HOpMaTUBLI | OTYET Mo
HOpMaTUBLI ANA AN NPOBEAEHUS TEXHONOrMYECKMX MPOLLeCCoB | labopaTopHbIM Ja Het
npoBeLeHns rnybokon nepepaboTky HedTu paboTam
TEXHOJIOrMYEeCKoro
npouecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOPMaTUBbLI A5 NPOBELEHNS OTHET Mo
y nabopaTopHbIM Ja HeTt
TEXHOJIOrMYeCcKmnx npoLeccoB raybokon paboTam
nepepaboTkn HedTn
3HaTb TEXHOJIOTUYECKME HOPMATWBbI ANs
NpoBefeHNs TEXHOMOMMYECKMX MPOLLECCOB TecToBble 3aaaHuns Het Ja
rnybokon nepepaboTku HeTK npoLiecca
YMeTb pa3pabaTbiBaTb TEXHOMOrMYECKNE
HOpPMaTUBbLI A5 NPOBELEHUS Otuer o
P P . NpakTUYeCcKnM Oa HeTt
TEXHONI0rMYeCKnx npoLeccos raybokon
3aHATMAM
nepepaboTkn HedTH
Bnapetb HaBblkaMu pa3paboTku HopmaTuebl | OTHET Mo
N9 NpOoBeAEHNS TEXHOOMMYECKMX MPOLIECCOB | MPaKTUYECKUM Ja HeTt
rnybokoi nepepaboTky HedTK 3aHATUAM
OnK-3.2
PaccunTbiBaeT HOPMbI
acc aer Hop YMeTb pacCcynThiBaTb HOPMbI BbIPabOTKM 1
BbIPabOTKM 1 pacxon OT4eT No
pacxon MaTepuanoB LN1A Be4eHUA
MaTepuanoB 4ns y NPakTU4eCKNM Ja HeTt
TeXHONorn4yecknx npoweccos raybokon
BeAEeHUS 3aHATNAM
nepepaboTkn HedTn
TEXHOJIOrNYeCKoro
npouecca
BnapeTtb HaBblkaMU pacyeTa HOPM BbIpaboTKK OTYeT Mo
N pacxod MaTepuanoB 4S8 BedeHus
P A P A A . npakTU4ecKum Ha HeTt
TEXHOJIOrMYeCKMX NpoLeccoB riybokon
3aHATUAM
nepepaboTkn HedTn
3HaTb HOpMbI BbIPaboTKM 1 pacxon
MaTepunasioB o5 BEAEeHUSA TEXHOIOrMYeckoro | TecToBble 3aflaHuA HeTt Ha
npowecca
YMeTb paccynThiBaTb HOPMbI BbIPaboTKM 1
acxol MaTepuanoB ANs BeAeHUS oTieT no
P y nabopaTopHbIM Ja HeTt
TEXHON0rM4yecknx npoweccos raybokon 360Tam
nepepaboTkn HedTn P
BnapeTtb HaBblkaMU pacyeTa HOPM BbIpaboTKK oTYeT MO
N pacxod MaTepuanoB 4N14 BedeHus
P A P A A . nabopaTopHbIM Ha HeTt
TEXHOJIOrMYeCKMX NpoLeccoB raybokon paboTam
nepepaboTkn HedpTn
OrMK-3.3 Mposogut
KOHTPOJIb MapaMeTpoB
TEXHOJIOrNYeCcKoro BnapeTb HaBblKaMy NPOBEAEHNS KOHTPOSIA OTYeT Mo
npoLecca u nx TEXHONOrM4yeCcknx napaMeTpoB NpoLLEeccoB nabopaTopHbIM Ja Het
COOTBETCTBME rnybokon nepepaboTky HedTu paboTam
YyCTaHOBJIEHHbIM
HopMaMm
YMeTb NPoBOANTbL KOHTPOJIb
€Tb MPOBOA OHTPO . oTYeT o
TEXHOJIOrMYECKMX NapaMeTpoB C 3a4aHHON
nabopaTopHbIM Ja Het
TOYHOCTbIO 1 OLleHMBATb MX COOTBETCTBME
paboTam

HOpPpMaM TexXHOJIOrn4eckoro periamMeHTa
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3HaTb CNocobbl N METOAbI KOHTPOIA

napameTpoB TEXHONOMMYeCKOro npowecca n ux | Tectosble 3afaHns HeTt Ha
COOTBETCTBYME YCTaHOBJIEHHbIM HOPMaM
YMeTb NpoBOAUTb KOHTPOJIb

. OT1yeT o
TEXHOJI0rMYeCcKMX napaMeTpoB C 3alaHHON

NPaKTUYeCKUM Ha Het

TOYHOCTbIO M OLEHMBATL X COOTBETCTBME 3aHATISAM
HOpMaM TeXHOM0rM4eckoro perfiiameHTa
BnapeTb HaBbiKaMun NpoBeAeHNs KOHTPOA OTyeT no
TEXHOJI0rMYeCcKrxX napaMeTpoB MNpoLLeccos NPakTU4eCcKnM Ja Het
rnybokon nepepaboTky HedTK 3aHATUAM
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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)
2026

(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 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

Ne
3apaHusA

CopepxaHue 3agaHus

OTBeT
Ha 3aaHue

Tvn
3agaHus

Bpewms BblI-
NorHeHus 3a-
AaHusi, MUH

YpoBeHb
CIIOXHOC-
™, 6ann

Howmep
pa3ge-
na

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
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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
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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




