§@)0) - C/EMPAP CKU I
Ey00 MOAUTEX

YHUKANbHbR4=RBOTPAMMHbIA KITHOY:

476db7d4accch3refl130172be235477473dA3457266ce26b709040f73308008

WHOBPHAYKW POCCUUN

(henepanbHOE rocyAapcTBEHHOE bloaxeTHoe 0bpasoBaTeNbHOe yupexaeHune

BbiCLLero obpa3oBaHus

«CaMapCcKui rocyflapCTBEHHbIA TEXHNYECKUWA YHUBEPCUTET»

(PrbOY BO «Caml'Ty»)

YTBEP)X[AIO:

OupekTop hunnana ®ro0y BO
"CamI'TY" B r. HoBOKYIbbILLEBCKE

[/ T.N. 3ab60n0THN
" " 20 r.

PABOYAA NMPOrPAMMA AUCUUIJINHBI (MOLAYIA)

51.0.06 «Teopuss XMMUKO-TEXHONIOFMYECKUX NpoueccoB rnybokoi nepepabotTku HeTn»

Kopn v HanpaBneHue NoAroToBKU
(cneumanbHOCTDb)

HanpaBneHHoCTb (npocunb)
KBanudpukauus

®dopma obyueHus

Fop Hayana NOAroToBKMU

NHcTutyT / pakynbter
Boinyckalowaa kapenpa

Kadeppa-paspabotuuk

Ob0beM AUCUUNJIUHLI, Y. / 3.e.

®dopMa KOHTpoAA (MpoMeXXyTo4YHas
aTTecTauus)

18.04.01 Xummn4yeckas TeEXHOOr NS

TexHonornsg XMMmn4eckKmnx npon3BoacTB

MarucTp

OyHas

2025

Katenpsl ounvana ®rboOy BO "Caml TY" B T.
HoBokybbileBcke

Kaenpa "Xumua n xuMmnyeckas TexHosorusa"
(HO-XT)

Kaenpa "Xumua n xuMmmuyeckas TexHosorma"
(HO-XT)

252 /7

3a4eT, dK3aMeH

Camapa 2025



51.0.06 «Teopusa XMMUKO-TEXHOJIOrM4eCKUX NpoL,.eccoB raybokoi nepepadbotTku HedTn»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpaBeHUI0 NOAOTOBKYM (cneunansHocTn) 18.04.01 XMMuyeckasa TeXHOJNOMMA, YTBEP)KAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpa3oBaHua 1 Hayku PO oT Ne 1494 ot 21.11.2014 v cooTBeTCTBYIOLLEr0 Y4eOHOro nnaHa.

PaspaboTumk PMNA:

JoueHT, KaHAnAAaT XUMNYECKUX
HayK

(DOMKHOCTb, CTeneHb, yYeHoe 3BaHue) (®no)

A.B Mowncees

3aBenyowuii Kadpenpow

(®UO, cTeneHb, yyeHoe 3BaHue)

COlr'JTACOBAHO:

[pencepnatens MEeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (A y4yebHo-
MEeTOoONYECKON KOMUCCUN)

(PUO, cTeneHb, y4eHoe 3BaHME)

PykoBoguTesnb obpa3oBaTenbHOMN A.B. Moucees, kaHougaT
nporpamMmbl XVMUYECKNX HayK

(PUO, cTeneHb, yyeHoe 3BaHMe)




CopepxaHue

1. MepeyeHb NNaHUPYyEMbIX pe3yibTaToB 0byyYeHns No AUCUUNINHE (MOAYII0), COOTHECEHHBIX C MaHUPYEMbBIMU
pe3ynbTaTaMy OCBOEHNS 0OPA30BATENBHOM MPOTPAMMbI ...vvreessrrereessirreessastreeessstreeessssseessassreessasrreessssnseessns 4
2. MecTo AMCUMNANHBI (MOZYNS) B CTPYKTYPE 06pa30BaATENbHON MPOTPAMMbI  .vveeeisvrrreessirrreessssneeeessssreeeesanneeens 5
3. 06bem AncumMnavHbl (MOAyNs) B 3a4€THBIX eAMHMLAX C YKa3aHUeM KOMYecTBa akafeMNYeckmx 4acos,
BbIeNIEHHbIX Ha KOHTaKTHY0 paboTy obyyatoLmnxcs ¢ npenofasaTenemM (Mo BUAaM y4ebHbIX 3aHATWIA) U Ha

CAMOCTOATENIbHYIO PADOTY ODYHAIOLLIMXCS  ..eeviiieeeitineeettisessstteeeestteessstn e eesstn e eesttn e eestaaesestnaesestnaeessssnaeeennes 5
4, Copep)xaHme pUCUMnanHbl (Mogyns), CTPYKTYpPMpPOBaHHOE Mo TeMaM (pa3fenam), C yka3aHWeM OTBEAEHHOr0 Ha
HUX KOJIMYECTBA akaAeMUNYECKNX HYACOB U BULOB YHEOHBIX 3AHATUM .iveeerirerrrinnisseeererrnnnnnnnssessessssnnsnnnneessssssnnnnnns 6
4.1 CoOEPIKAHMNE NIEKLMOHHDBIX 3AHATUM  1evvvuuieiisiiieeettinseessttnseetetinseessta e eessta s e eesst e eeestn e e e et n e e e et e e e e st aeeeebaees 6
4.2 ConeprKaHne NTAaB0PATOPHBIX 3AHATUIM  ..eivuuuuieeiriiieeettteesesiseessstn e eesstn e essat e eesta e eeestn e esestnaeeesstaeeessnaeeennns 8
4.3 CoAeprKaHNE MPAKTUHECKIMX 3AHATUM  oevvuunereruiseersinaesstinsesssti s essstaessss e e ast e e s st a e e et e e e e e e e e st e e e e sbaes 8
4.4, ComeprKaHne CaMOCTOATENBHOM PADOTDBI  tivuuiiriiiiitieitnierirettiaesttresstresteestnstet s e et e st eestaeesnsesstsrestnaesnnsaes 10
5. NepeyeHb y4ebHom nuTepaTypbl 1 y4ebHO-MeToAnYecKoro obecnevyeHns No AUCLUUMANHE (MOAYO) .vvvvveen.. 11
6. NMepeyeHb NHHOPMALMOHHBIX TEXHOOT NI, UCMOb3YEMbIX MPU OCYLLECTBAEHU 0Opa3oBaTeNbHOro npoLecca
no gmcuunavHe (MoAy0), BKAYas NepeyveHb MPOrPaMMHOT0 OBECMCUEHUA ..covvvvrrirnieeeeeeeeriiie e eeeeeernennnas 12
7. MepeyeHb pecypcoB MHPOPMALMOHHO-TETIEKOMMYHMKALMOHHOW ceTu «/IHTepHeT», NnpodeccnoHanbHbIx 6a3
LaHHbIX, UHPOPMALMOHHO-CIIPABOYHBIX CUCTEM  1ivvuuetrrrunerersnsneressnsesessnsasesssnsesessssesessnaesessnaesessnneserssnesesnnns 13
8. OnucaHme MaTepuaibHO-TEXHUYECKON Ba3bl, HeObX0ANMOW AN OCYLLeCTBNeHNs obpa3oBaTeNbHOro npoLecca
MO ONCLUIIIAHE (MOLYITHO)  1uutettutueeetstnieessstnseessttsessstaseessts s aeessta s ae e e st e e e e st n e et et e e et et e e e e et e e e e et n e e e et e aeeetbneas 13
9. METOLANUECKINE MATEPUAITBI  eevvruneeeertneestttntessestaeessttaessstnaessstneessstneeessanaeeestaaeesstnaeesttneeesttaeesssnaeesrnns 14
10. ®OHJA OLLEHOYHbIX CPEACTB MO AUCLUTMIINHE (MOLYITHO) ovvvrneierenietennieeeestnseeeessnseeessnsesessnseeesnnnneeesnnneeeennns 16



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
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 1 4 |12 58 78
rnybokon nepepaboTkn HEMTAHOrO Chipbs
4 Yraybnswouwme KaTaauTuyeckme npoLeccsl nepepaboTkm alalalsa 66
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

WcTopus 1 nepcnekTuBbl
pa3BuTUs

CoCTOSHUE N TeHOEHUMMN Pa3BUTUS
MVPOBOI TOMJINBHO-3HEPr €TNYECKOW
CUCTEMbI. XapaKTepucTuka Hedtn n ee
(bpakuuii Kak Cbipba ANS NPON3BOACTBA
MOTOPHbIX TOMIMB. XMUMMOTOJIOr4eCKne

y . | TpeboBaHUS K Ka4eCTBY MOTOPHbIX 2
TOMIMBHOIHEPT€TUYECKON | TOMIMBHOIHEPr €TUYECKON y
TonamBe. OCHOBHble Npobsiembl r1y60KoN
CUCTEMbI CUCTEMBI
nepepaboTkn HedhTU B MUpe 1
Poccuiickon ®epepaunn. CTpaTerus
MpaButenscTBa Poccun B obnactu
rnybokoi nepepaboTkmn HedhTm
YBennyeHwue rnybuHel nepepaboTku
TexHonorusa npoLeccos y PEP
. Hed T 3a CHET NOBbLILLIEHNS
nepBuYHoO nepepaboTky | YeennyeHume rnybuHbl .
3(pheKTUBHOCTM NPOLLECCOB NEPBUYHON 2
HeTW. YBenndeHmne nepepaboTKu
nepepaboTkn HedpTu. YrnybneHme otbopa
rnybrHbl nepepaboTku
Ha BaKyyMHbIx 610Kkax ycTaHoBOK ABT
OCHOBHbIe yrnybnstowmne TeXHOOr K.
TexHos0rns NpoLLeccos YrnybneHune nepepaboTku HedTK 3a cyeT
nepBuYHON nepepaboTkn | YBennyeHme rnybuHbl KOHCTPYKLMOHHBIX (@annapaTypHbIX) ?
HedTKn. YBennyeHue nepepaboTkm pelueHuin. YraybnerHvne nepepaboTku
rnybuHbl nepepaboTku Hed TN C NPUMEHEHMEM Pa3INYHbIX
nobaBok
NToro 3a cemecTp: 6
2 cemecTp
TeopeTnyeckne 0CHOBbI 1 TEXHOJIOM NS
NpoLLecCcoB NepBrYHON nepepaboTkm
TexHonorma npoueccos
. HedTV. HanpasrieHuns
nepsuyHo nepepaboTkn | OcHOBLI NepepaboTKy
COBEpLUEeHCTBOBaHMS NPOLLeccoB 2
HedTK. YBennyeHune HedTK N
nepeuyHoOM nepepaboTkm HedTu. MyTK
rnybuHbl nepepaboTkn
yBenuyeHns rnyburbl nepepaboTkm
He(hTn
TeopeTnyeckne 0CHOBbI 1 TeopeTnyeckne 0CHOBbI 1 TEXHOJIOM NS
TEXHO0rNA TEPMUYECKUX TepMUYecKmx nNpoLLeccos nepepaboTku
npoLeccos riybokow TepMunyeckme npoLeccsl HedTAHOro Chipbsi. TEPMOKPEKUHT U 2
nepepaboTkn HePTAHOrO BMCOPEKUHT. YCTaHOBKU BUCOpEKMHra
CbipbA TSXKENIOro Chipbs.
TeopeTnyeckne 0CHOBbI 1
TEXHONOTrNS TEPMUYECKUNX TexHonorms npowecca 3ameaseHHoOro
. NHTeHCcngmKaumsa
npoueccos raybokoi KOKCcoBaHMA. IHTeHCndmKaumm 2
npoLieccoB nepepaboTku
nepepaboTkn HeTAHOrO TepMUyecKmx npoLeccos nepepaboTku
Cbipbs
OCHOBbI U TEXHOOT NS KaTaJIMTUYECKMX
npoLieccos nepepaboTku HedTAHOro
Yrnybnswowme cbipbs. COBpEMEHHbIE U MePCNeKTUBHbIE
KaTamTuyeckue NpoLeCcChl KaTaUTUYECKOro KpeKUHra.
npoLiecchl nepepaboTkm KaTanutuyeckue Cnocobbl MogepHM3aLmm yraybnsoumx ’
He(TAHOro ChIpbS. npoLecchbl KaTaJIMTUYeCKMX NpoLeccoB. BansaHne
MognepHm3auns AKTUBHOCTU 1 CENNIEKTUBHOCTU
yrnybnsoLwmnx npoueccos KaTa/n3aTopoB Ha rnybuHy
npeBpaLLeHnst N BbIXOA LieNEBbIX
NPoAYyKTOB
lMaoporeHn3aLnoHHbIe NPOLECChl, UX
3HayYeHne B COBPEMEHHON
Yrnybnswowme HedTenepepaboTke 1 NOBbILLEHUN
KaTanuTunyeckune rnybuHbl NnepepaboTkn HedTH.
npowecchl nepepaboTkm lmaoporeHn3aunoHHble TexHonornyeckme 0cobeHHOCTM 2
He(TAHOro ChipbS. npoLecchbl npoueccos. Cnocobbl MoAepHM3aLMK
MognepHun3auuns yraybnsiowmux npoueccos
yrnybnsowmnx npoueccos rMAPOKPEKMHra. Pa3BmTume BbICOKMX
TexHosorui B cchepe raybokoi
nepepaboTku HedhTU
WToro 3a cemecTp: 10
WTtoro: 16




4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

Konuyectso
TeMma CopepxxaHue nabopaTopHOro 3aHATUSA yacos /
Ne HaumeHoBaHue
nabopatopHoro (mepeyeHb AMAaKTUYECKUX eauHNLL: 4acoB B
3aHATUA pasaena .
3aHATUA pacCMaTpMBaEMbIX MOATEM, BOMPOCOB) | 3/IeKTPOHHOM
chopme
1 cemecTp
TeopeTuyeckune
OCHOBBI U
AHanns NpoayKTOB KOKCOBaHUS (6eH3uH,
TEXHOJIorns y y y
NErknm 1 TAXXEeNbIn ra3onsb, KOKC).
TepMnyeckunx AHanuns
TpeboBaHMA K NOKa3zaTeNdaM KavyecTBa
1 npoLieccos NPOLYKTOB 2
y KOKCOB. TUNbI NpoL,ecca KOKCOBaHMS
rnybokow KOKCOBaHMA
HenocTaTkm npoLecca nepnoanyeckoro
nepepaboTku
KOKCOBaHM$
HepTAHOro
Cbipbs
TeopeTuyeckune
OCHOBGI U
TEXHOJIOrns
BnunsHme cbipbs U pexxnma npowuecca Ha
TepPMMNYECKUX AHanuns
Ka4eCTBO MPOAYKTOB KOKCOBaHUS.
2 npoLeccos NPOAYKTOB 2
y OCHOBHbIe MOKa3aTeNn KavyecTsa
rnybokow KOKCOBaHMA
HeTSHbIX KOKCOB
nepepaboTku
HepTAHOro
Cbipbs
Yraybnswowne
KaTanuTunyeckune
npoLecchbl
nepepaboTKiA AHanu3 AHann3 NPOAYKTOB KaTaJIMTUYeCKOro
3 HEdTHHOrO NPOaYyKTOB KpeKunHra (6eH3nH, Nerkmin n Tsaxenbli 7
CblpbS KaTanuTnyeckoro | rasonnb). TpeboBaHua, NpeabsaBaseMble
' KpeKunHra K CbIpbl0 KaTaIMTUYECKOr0 KPEKUHTa.
MopepHusaums
yraybnstowmx
npoLL.eccoB
WToro 3a cemecTp: 6
2 ceMecCTp
Yraybnsowne
KaTanuTunyeckue
npoLecchbl AHanus XapakTepucTrka NpoayKLuUn
nepepaboTku KaTaMTUYeCcKoro KkpeknHra. OCHOBHbIE
NpPoayKTOB
4 HepTAHOro (hbakTopbl NpoLecca: coipbe, 2
KaTa/IMTMNYeCcKoro
CbipbS. KpEKMHra KaTanuMsaTop, TemnepaTypa 1 LaBJieHue,
MognepHu3auuns KPaTHOCTb LMPKYALMM KaTanusaTopa.
yraybnsowmx
npoL.eccos
Wtoro 3a cemecTtp: 2
Utoro: 8

4.3 Copep>XaHue NpPaKkTU4YeCKMUX 3aHATUH




KonunyectBo

TeMma Copep>XaHue NpaKkTU4ecKoro 3aHATUA Yyacos /
Ne HaumeHoBaHue
npaKkTU4ecKoro (mepeyeHb AMOAKTUYECKMNX €AMHWLL: 4YacoB B
3aHATHUA paspena .
3aHATUA paccMaTpMBaEMbIX MOATEM, BOMPOCOB) | 3NIEKTPOHHOM
¢dopme
1 cemecTp
TexHosorus
npoLLeccos
nepBUYHON
1 nepepaboTkun Obuwume nokaszaTtenn | OnpeneneHue obLnX NoOKasaTenen 4
HedTn. KayecTBa HedTn KayecTBa HedpTU
YBenuyeHune
ry6uHbl
nepepaboTku
TexHonorusa
npoLeccos
nepBuYHON
7 nepepaboTkm ®paKLNOHHLIN OnpegfeneHune hpakLMOHHOIo CocTaBa 4
HedTn. COCTaB He(hTU HedTen n HepTENPOaYKTOB
YBesnnyeHune
rny6uHsbI
nepepaboTkm
TexHonorusa
npoLLeccos
nepBUYHON Pa3zgeneHne He(pTAHbIX OCTAaTKOB MpW
3 nepepaboTkm BakyyMmHas BaKyyMe. BakyyMHas neperoHka 4
HedTn. neperoHka HedTSAHOro ocTaTka c oTbopom 4-5
yBesinyeHue hpakLumn
rybuHbI
nepepaboTkm
TexHosorus
npoLLeccos MeToAbl onpeneneHuns cneumnanbHbixX
nepBuUYHON rnokasaTesien KayecTBa HedTen u
4 nepepaboTkm AHanun3 6eH3nHoBLIX | HedhTenpoayKkToB. AHann3 6eH3MHOBbLIX 4
HedTW. pakuun hpakunn (nnoTHocTk, [HM, npoba Ha
YBenunyeHue MegHOWN nnacTuHe, PPakLMOHHLIN COCTaB
ry6uHbI no SHrsepy).
nepepaboTkun
WToro 3a cemecTp: 16
2 ceMecTp
TeopeTnyeckme
OCHOBbI U
TEXHONOrns BbicOKkoTeMnepaTypHble METOLb!
TEepMUYECKINX TepMudeckme nepepa60TK@yrneBonoponHorocupbﬂ
5 npoL.eccos TepMunyeckuin KpekuHr. OCHOBbI XMMK3Ma 4
rnybokonm MpoLEecch N MeXaHu3Ma TePMUYECKUX
nepepaboTku npesBpaLLeHuni.
HeTAHOro
CbipbS
TeopeTnyeckume
OCHOBbI U BbicokoTemMnepaTypHble MeToAb
nepepaboTKn yrnesoaopOLHOro Chipbs
TEXHONOr NS
Muponns. OCHOBbI XMMMU3Ma U MeXaHU3Ma
TEPMUYECKNX y
6 NPOLIECCOB Tepmuyeckue TEepMUYECKMX NpeBpaLLeHuni, 4
FAy6OKOiA npoLeccsl BbicokoTemMnepaTypHble MeTobl
nepepaboTKn yrnesoaopoOLHOro Chipbs
nepepaboTkm
HEdTAHOrO KokcoBaHue. OCHOBbI XMMK3Ma U )
ColpbS MexaHn3Ma TepMUYECKNX NPeBpaLLEHINNA.




rnybuHbl nepepaboTku

TexHonoruum yraybneHus nepepabotku
HeTu. [MOAroTOBKa K 3a4eTy Mo
BOMpOCaM pasfena.

TeopeTuyeckume
OCHOBbI 11
TexHonorusa
TepMnyecknx BucbpekunHr ®Pun3nNKO-XMMUYeCKe 0CHOBbLI NpoLiecca
npoL,eccos TSHKENbIX HEPTAHBLIX | TEPMUYECKOr0 KpeKMHra (BUCOpeKnHra) 2
rnybokon 0CTaTKOB TSHXKenNblX HeYTAHbIX OCTAaTKOB
nepepaboTkm
HePTAHOro
CbIpbS
TeopeTnyeckume
OCHOBbI U DOU3NKO-XUMUYECKne
TexHosnormsa OCHOBBbI MpoLiecca
TEPMUYECKNX TEPMUNYECKOro ®U3NKO-XMMMYEeCKMe OCHOBBI NpoLiecca
npoL.eccos KpekuHra TEpPMUYECKOro KpekunHra (sucbpeknHra) 2
rnybokon (BMCObpekunHra) TSKeNbIX HEPTAHbIX OCTAaTKOB
nepepaboTkm TSHKENbIX HEPTAHbLIX
HepTAHOro 0OCTaTKOB
CbIpbs
Yrnybnsiowumne NpoLecc fecTpyKTUBHOIO
KaTaJuTuyeckue KaTaJIMTUYECKOro npespaLLleHns
npowecchl He(TAHbIX hpakumi. Llenesble NpoayKThbl
nepepaboTku npouecca. Katanm3aTopbl KPeKUHra.
KaTtanutnyeckume
HeTAHOro POLECChl Mpouecc oecTpyKTUBHOrO 4
CbIPbS. P KaTaJIMTUYEeCKOro npespaLleHns
MopepHu3aums He(TAHbIX pakumin. OCHOBBI
yrnybnswowmnx MeXaHu3Ma, XMMM3Ma KaTaJIMTU4eCKoro
npoLLeccos KPEeKWUHra
WToro 3a cemecTp: 16
UTtoro: 32
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbI
Bua Copep>xaHue CaMoOCTOATEJ/IbHOMN
HauMmeHoBaHue - paboThbi KonuyecTtBo
CaMOCTOSITE/IbHOM
pasgena paboThl (NepeyeHb ANOAKTUYECKUX eAUHNLL: Yyacos
pacCMaTpMBaEMbIX NOATEM, BONPOCOB)
1 cemecTp
KOHCNeKTnpoBaHMe OCHOBHOM 1
LOMOSIHUTENBHON MNTEpaTypbl N0 TEMaM:
MupoBas s3HepreTuka: OCHOBHbIE
TeHAEeHUNN, ANHAMUKa, NePCreKTUBbI.
CocTosiHMe 1 TeHAeHLUN
. CamocTosATenbHoe | MoTeHuman aobbli4m HethTM B CTpaHax.
Pa3BUTUS MUPOBOWA
. | n3yyveHne OCHOBHble TEHLEHLMUN pa3BUTMA 16
TOMJIMBHO3HEPreTn4ecKoun
MaTepuana MWPOBOI0 PbIHKA MXUOKUX
CUCTEMBI
yrnesogopognos o 2035 roga.
SHepreTunyeckas cTpaTerus Poccun Ha
nepuop no 2035 roga. MoAroToBKa K
3a4eTy Mo BonpocaMm pasgena.
KoHCneKTnpoBaHMe 0CHOBHOM 1
LOMOSIHUTENbHON INTepaTypbl N0 TeMaM:
TexHoNorna BakyyMHON NeperoHku
TexHonornsa npoLLeccos -
. CamocToATenbHoe | Ma3yTa Kak 6a30BbI mpouecc ans
nepBu4HON nepepaboTku
n3yyeHune KapAMHaNnbHOro yBeAn4eHns raybuHsl 16
He(Tu. YBennyeHmne
MaTepuana nepepaboTku HedTn. COBpEMEHHbIE
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TexHonorns npoL,eccos
nepBnYHoON nepepaboTku

MoproToBKa K

VI3y4eHune TeopeTnyeckoro maTtepuana rno

NPaKTNYeCKMUM TeMe NpoBeAeHNs NPaKTU4eCKoro 16
HedTK. YBenunyeHune
3aHATUAM 3aHATUS, 0QOPMIIEHNE OTYETa
rnybuHebl nepepaboTku
WToro 3a cemecTp: 48
2 ceMecCTp
KoHCneKTnpoBaHMe 0CHOBHOM K
LOMOSIHUTENbHON INTEpaTypbl N0 TEMaM:
KaTannTnyeCcKuin KPeKMHr 1
rMAOPOKPEKMHI TyapoHa. YraybneHue
TeopeTnyeckne 0CHOBbI U nepepaboTkn He( TN 3a CHeT
TexHonorusa tepmmyeckux | CaMocTosTeNlbHOE | KOHCTPYKLMOHHbIX (annapaTypHbIX)
npoLieccos ryybokon n3yyeHune peweHnin. YrnybneHne nepepaboTku 38
nepepaboTkn HehTAHOIO | MaTepuana He TV 3a CYET pasIMyHbIX A06aBOK.
Cbipbs Pa3BnTNE N BHEAPEHME TEXHONOM NN
rnyboKon rmapoKOHBEPCUN Ha
YNbTPaANCIEPCHbIX KaTasm3aTopax.
MoAroTOBKa K 3K3aMeHY Mo BOMpocam
pasgena.
TeopeTnyeckne ocHoBbl U | MoAroToOBKa K
/3y4yeHmne TeopeTnyeckoro Matepuasa no
TEXHOJIOTUS TEPMMYECKUX | MPAKTUYECKMM
» TeMe NpoBeAeHNs NPakTU4eCcKoro
npoL,eccoBs ryybokon 3aHATUAM U N 20
3aHATUA nnn nabopatopHon paboTel,
nepepaboTkn HepTAHOrO | NabopaTOpPHbLIM
ohopMJieHne oTHeTa
Cbipba pabotam
KOHCNeKTNpoBaHME OCHOBHOM 1
JOMOSIHUTENBHON NNTEpPaTypPbl N0 TEMAM:
MepcrnekTUBHbIE TEXHOOTUN A5
He(TenepepaboTkn N HePTEXUMUN.
Yranybnsiowue ® Pep ®
NHTeHcndunkauma n mogepHusaums
KaTanuTnyeckue y
CamocToATeNbHOE | OeNCTBYOLWMX Npon3BOACTB. Cnocobbl
npoLecchl nepepaboTku
n3yyeHve MoepHM3aLMn yraybnsowmx 42
HEe(TAHOr O CblpbA.
Mo epHM3aLMS MaTepuana KaTa/MTNYeCKMX NPoLLEeCccoB. MyTu
MOOEPHM3ALMM KaTaJIUTUYECKOr0
yrnybnsiowmx npoL.eccos
KpekuHra. MNepcnekTmBbl npoLecca
KaTa/IMTNYeCKOro pugopMnHra.
MoAroTOBKa K 3K3aMeHy Mo Bornpocam
pasgena.
Yraybnsawouwune
MNoproTtoBKa K
KaTanuTunyeckue NPaKTMYECKUM /3y4yeHmne TeopeTnyeckoro Matepuasa no
npoLecchl nepepaboTku 33HSTUSM U TeMe NpoBeAeHNs NPaKTU4eCKoro 12
He(TAHOIO CbIpbA. 3aHATUS nnn nabopaTopHON paboTsl,
nabopaTopHbIM
MognepHu3sauuns pa6oTam ohopMJieHNe oTHeTa
yrnybnsiowmx npoLeccos
UToro 3a cemecTp: 112
Utoro: 160

5. MepeyeHb yueOHOW NnuTepaTtypbl M y4ebHO-MeTOAUYECKOrO 0becneyeHus no
AucuunnuHe (moaynio)

No
n/n

Bubnuorpacduyeckoe onucaHune

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

OcHoBHa#sa nuTepaTypa
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3aboTuH, J1.N. KaTanuTnyecknin KpekuHr : yveb.-meton. nocobue / J1. W.
3aboTuH; Camap.roc.TexH.yH-T, XuMnyeckas TexHonorna nepepaboTkm DNEKTPOHHbIN
HepTn n rasa.- Camapa, 2020.- 97 c..- Pexxum gocTtyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3817

KaTanuTtnyeckune npoueccel HepTenepepaboTku; M3gatenscteo KHATY,
2 | 2020.- Pexxum pocTtyna: .
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||120990 Pecyp

DNIEKTPOHHbIN

MNMumeHoB, A.A. XMNKO-TEXHONOMNYeCcKne CUCTeMbI NPoLLeccoB
nepepaboTKK yrneBogopoaHOro Chipbs : y4ebHoe nocobue / A. A. MnMeHOB,

3 E. M. AbyTanunoa; CaMapCKnin rocy4apCTBEHHbIN TEXHUYECKNA DNEKTPOHHBIN
yHuBepcuTeT, Fa3onepepaboTka, BOAOPOLAHbIE U CNeLnabHble pecypc
TexHosiorum.- Camapa, 2020.- 76 C..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4718

4 MoarotoBka u nepepaboTka HedTen; UHppa-UHKeHepus, 2021.- Pexum SNEKTPOHHBbIN
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||114951 pecypc

JononHnTenbHasa nuTepaTypa
3ab0TuH, J1.UN. XumMna n TeXHOSIOrMS BTOPUYHbLIX MPOLLECCOB nepepaboTkm

5 HedTw : y4eb.nocobue / J1. N. 3a60TnH; Camap.roc.TexXH.yH-T, XuMmyeckas DNEKTPOHHBIN

TexHonormsa nepepaboTkn HeTU 1 rasa.- Camapa, 2014.- 332 c..- Pexxum pecypc

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

ObopyLoBaHME U TEXHOMOT S BTOPUYHOW NepepaboTKn 0TXOLOB YNaKOBKY;

g y ; DNIEKTPOHHbIN
6 | TamboBCKMI rocyLapCTBEHHbIN TeXHUYecknin yHmeepcnuteT, I6C ACB, P

2015. - Pexxum pgocTtyna: http://www.iprbookshop.ru/64132.html pecypc
OCHOBbI TEXHOMOM NI BTOPUYHbLIX MPOLLEeCccoB nepepaboTkm HeTAHOrO

7 | cerpes; Ka3aHCKWI HaLMOHaNbHbIA NCCefoBaTeIbCKUA TEXHONOMMYECKII DNIEKTPOHHbIN
yHuBepcuteT, 2016.- Pexxmm gocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80241

CoBpeMeHHble MeToAbl MOLEMPOBAHUSA U MHTEHCUDUKAL NI
TeXHONOrM4yecknx npoueccos HeTenepepaboTkn N HehTEXUMUN :

8 | koHcnekT nekuun / Camap.roc.TeXH.yH-T, XuMU4yeCcKas TEXHOJIOrns
nepepaboTku HeTK 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 obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyliecTBnseTcs NocpencTBOM NEKTPOHHON
NH(OpMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEeMbIX MPU OCYLLECTBJIEHUM
obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlo4Yas nepeyeHb
nporpaMmMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe 0bopyaoBaHNe.
OpraHn3oBaHO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnoco6
HaumeHoBaHue NMpousBoauTenb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInuEeH3noHHoEe
cucTeMa (3apybexHblii)
. . Microsoft
2 | Microsoft Office 2013 . JInueH3noHHoe
(3apybexHblii)
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«JTabopaTopuu
3 | AHTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JIMLLeH3nOoHHOEe
(OTevyecTBEHHbIN)

MporpammHoe obecneyeHne AO «AHTUNNarvaTt»

o JInueH3noHHoe
«AHTUNNArnaT.OKCnepT» (OTeyecTBEHHbIN) H

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTtkoe onucaHue Pexxum pocTtyna
1 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru Pecypcel oTkpeITOrO
- nocTtyna
2 | KoHCynbTaHT roc http://www.consultant.ru Pecypcel oTkpeITOrO
focTtyna
HedhTenepepaboTtka un
3 HedTexnmus, http://oilr.ru/ Pecypcbl OTKpbITOro
DNeKTPOHHas nocTtyna
bubnnoTeka.
CalT, NOCBALLEHHbIN
nobblye, nepepaboTke
HedpTN 1 TeHOeHUnAX
4 | PassuTVA http://vseonefti.ru PecypcCbl OTKpPbLITOrO
HedTenepepaboTky B nocTyna
P®. CnpaBoyHas,
3KOHOMMYeCKas n
apyras uHhopmaums.
Scopus - 6a3a AaHHbIX 3apybexHbie basbl
5 | pectepaToB 1 http://www.scopus.com/ AaHHBIX
' ' ' OrpaHN4YeHHOoro
UMTUPOBaHMA
focTyna

8. OnucaHmMe MaTepuanbHO-TEXHNYECKON Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuMoHHbIe 3aHATUSA

AyouTtopun ONsS NEKLUOHHbIX 3aHATUI YKOMMJIEKTOBaHbl Mebenbio N TEXHWYECKUMUN CpencTBaMu
obyyeHuns, cnyxawummu Ana npepcTtasfieHns yyebHon uHdopmauum 6onbwon aygutopum (Habopbl
LEMOHCTpaUNOHHOro obopyaoBaHus, y4ebHo-HarnsaaHble nocobus, TeMaTMYeCKMe WAMKCTPaLun).
TexHn4yeckue cpenctsa obydvyeHus, cnyxawme ANs npepcrtaBieHus yvyebHonm nHdopmaumn 6osbLIon
ayanTopuu, Habop AeMOHCTpaLMOHHOro 06opynoBaHWA: 3KpPaH, NPOEKTOpP, NMEePeHOCHOW HOYTOYK.

Habop y4yebHo-HarnagHbeix nocobun, obecneymBawowmux TemMaTUyeckue uANCTPaLuM,
COOTBETCTBYOLWMNE paboynM y4ebHbIM NporpaMmMam OUCLMMIINH: KOMMIEKT MJ1akaToB «Xumusa» 560x800 mMmM.
Cneuunanu3npoBaHHas Mebenb: 27 yYyeHU4eCcKux napT, CTON U CTYN ANs npenofasaTtens, Tymba, fAOCKa.

MpakTuyeckue 3aHATUA

AyonTopumn AN NPakTUYeCKUX 3aHATUN YKOMMNJEKTOBaAHbl Cneunanm3npoBaHHon Mebenbio u
6TexHn4eckumMn cpencresamm obyyeHus.
TexHn4yeckue cpenctBa obyyeHus, cnyxawme ANS npepctaBieHus yvyebHonm nHgopmaumn 60nbLION
ayanTopumn, Habop AemMoHCTpaunoHHoro obopyLoBaHWA: dKpaH, MPOEKTOpP, NMEPEHOCHON HOYTOyK.
Habop y4yebHo-HarnsaHbix nocobuin, obecneymBatoLnx TeMaTUyeckme uanocTpaumm, 6CooTBETCTBYOWME
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paboymm y4yebHbIM NporpaMmamM AUCLUMANH: KOMIMIEKT MIakaToB «Xmumus» 560x800 mm.
CneuvnanusnpoBaHHaa mebenb: 14 y4eHUYECKUX CTOJIOB, 28 y4YeHUYeCKUX CTyNbeB, CTONA WU CTya AAad
npenogasaTens, LOCKa.

JlabopaTopHble 3aHATUA

NabopaTtopusa Ne 1 «JlabopaTopns aHanm3a HeTu 1 HEDTENPOLYKTOBS.
JNabopaTopnsa ocHalleHa obopyfoBaHMEM: MaslOMHEPLIMOHHBIMK TpybYaThiMU 31eKTponedyamu a5 bnpoLeccos
KPeKWHra, BakyyMHbIM HaCOCOM, TeMMNepaTypPHbIMU KOHTPOJIIepaMu 1 04HOMa3HbIMU CUI0BbIMUI
610kaMy NS perynmpoBaHus TemnepaTypbl B annapaTax, MygeabHON Neybio, CYLWWbHBIM WKahoM As
6X1MNYECKON MOCYAbl, BECAMUN aHaNNTUYeCKuMuy, KofboHarpesaTenem, TepMOCTaTOM A5 ONpefesieHns
[aBNeHNs HaCbILeHHbIX NapoB no Pengy, 6ombbl Peiga, TepMocTaTaToM AN BUCKO3UMETPUW, TEPMOCTATOM
LUMPKYJIALMOHHBIM XXUAKOCTHBIM, MANTKaMW 31eKTPUYECKUMU, MeLlasiKaMin BepXHENpPrUBOAHbLIMY,
nabopaTopHbLIMK PErynaTopaMm HanpsXKeHUs, NeHeTPOMeTPOM, NpubopoM «KosbLo 1 Wap», LYKTUIOMETPOM
3/1eKTPOMEXaHNYeCKM N1 M3y4YeHns CBOMCTB BMTyMOB, annmapaToMm LS onpefesieHns GppakUMOHHOro
CoCTaBa HehTenpoLyKTOB, MPUBOPOM A5 onpefeneHns TeMnepaTypbl BCMbIWKA B 3aKPbITOM TUre, npubopom
4019 onpefesieHUa TeMnepaTypbl BCALILWKU B OTKPLITOM Turae, npubopom Ansg onpepeneHuns yCl0BHOW
BA3KOCTW, NpnbopoM N5 onpeaeneHns TemnepaTypbl 3aCTbiBaHWUA LU3eNbHOW (DpakLumn, BOLSHLIMU
anekTpuyecknmm baHaMK, TepMonapomn, pacxoLOMepoM rasa LMMpoBbIM, HacOCaMU NepPUCTanbTUYECKUMN,
npubopom Cokcneta, npubopomMm ANs onpefeneHns CofepxaHus HedTW NamMnoBbLIM MeTOoA4OM, Habopom
nabopaTopHON XMMUYECKOM Nocyabl, WTaTnBamu ana cbopku nabopaTopHbIX YCTaHOBOK.
CneunannsnpoBaHHas Mebenb: BbITSXHbIe WKagbl, CTONbI NabopaTOpPHLIE, CTON BECOBOW, CTON U CTY
npenogaBaTens.

CamocTtosATeNbHanA paboTta

MomelleHne Ans CaMoCTOSATENIbHON PaboThl OCHALEHO KOMMbIOTEPHON TEXHUKOW, C BO3MOXXHOCTbIO
NOAK/IIOYEHNS K CETU «/IHTEPHET» U C AOCTYMNOM B 3/1EKTPOHHYI0 MH(POPMaLIMOHHO-06pa3oBaTesbHYO cpeay
CamlTY 1 cneunann3mpoBaHHo Mebesbio.

9. MeToaunyeckue MaTepuanbl

MeToauyeckme pekomeHaaumm npu paboTe Ha nekuun

[0 nekunn CTyaeHT LOJ/KEH MPOCMOTPEeTh y4ebHO-MEeTOANYECKYIO U HAay4YHYI0 ANTEpaTypy Mo Teme
neKuun ¢ Tem, 4Tobbl MMeTb NpeacTaBieHne o npobnemax, KotTopble ByayT pa3bupaTbCs B NeKLUN.

Mepen HayvanoMm nekuuy obyyalowmmcs coobiaeTcs TemMa NEKUUU, NIaH, BOMPOCH, Nnoanexaliue
PacCMOTPEHMIO, LOBOASTCSA OCHOBHblE IMTEPATYPHbIE NCTOYHMKN. Becb y4ebHbIi MaTepuan, coobliaemsblit
npenofaBaTenieM, AO/DKEH He MPOCTO NPOCAYyWNBaThCA. OH [0MKEH ObiTb aKTUBHO BOCMPUHSAT, T.€. YC/bILWAH,
OCMbIC/IEH, MOHSAT, 3ahUKCpoBaH Ha bymare v 3akpensieH B NaMaTu. MpucTynas K CayLWwaHnio HOBOro y4ebHoro
MaTepuana, Nosie3HO MbICJIEHHO YCTAHOBUTb €ro CBsidb C paHee W3yyYeHHbIM. Cnefs 3a TEXHUKOW YTeHUs
neKumnn (aKLEHT Ha CyLeCTBEHHOM, NOBbILLIEHNE TOHA, U3MEHEeHNe puTMa, Naysa U1 T.Mn.), HeobxoauMo BCiea 3a
npenofaBaTesieM yMeTb BblLeNATb OCHOBHbIE KaTeropnm, 3aKOHbl U ONPeaensaTb UX CopepxaHue, npobnemsi,
npeanosaraTbh UX BO3MOXHbIe pelleHuns, A0Ka3aTeNbCTBa U BbiBOAbl. OCyLlecTBAsAA TakKyto paboTy, MOXHO
3HaynTenbHo obneryntb cebe NMoHMMaHne y4yebHOro mMaTepuana, ero KOHCMEKTUPOBaHWE W JanbHellee
n3yyeHue.

KoHCNekTupoBaHMe nekuun nossonset obpaboTaTb, CUCTEMATU3UPOBATL U Jyyle COXPaHWUTb
NoNyYeHHY0 UH(pOPMaLUo C TeM, 4Tobbl B ByayLieM MOXHO 6blIo BOCCTAHOBUTb B MaMSATH OCHOBHbIE,
cofepxaTesibHble MOMEHTbI. TunnyHas owmnbka, copepluaemas obyyaroWwmmcs, 4OCI0BHOE KOHCNEKTMPOBaHMe
peyn npenonasaTens. Kak npaBuo, Npu 3anucu «CA0BO B C/I0BO» HE OCTAeTCs BPEMEHU Ha 06AyMblBaHME,
aHann3 n cuHTe3 nHdopmaumm. OTOBMPas HyXHY MHMOPMaLMIO, FNaBHbIE MbICAW, NPobieMbl, pelweHuns un
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BbIBObl, HEOOX0AMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbCs. XKenaTesnbHO 0CTaBUTb B paboynx KOHCMEKTaX MoJsi, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHOOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWAaHHOW NeKuun, a Takxe
nogyepkuBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXEHUA. C OKOHYaHUEM JeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb Y4TO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE MOATOTOBKN K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMmeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0bX0AUMBIN 418 CaMOCTOATESIbHON paboThl.

MeToanyeckme peKkoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCUMMJIMHE NMPOBOAATCA B LIeNAX BbIpaboTKM MPaKTUYECKUX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B pPeLlEHNM NPOGEeCCMOHaSbHbLIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOM/IeHME C MJAaHOM MPAKTUYECKOTr0o 3aHATMS, KOTOPbIA OTpaxKaeT Colep)xaHue
nNpeanoXKeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NMTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJaHa NPakTUYECKOro 3aHATUS;
5. BbIMOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka obyvaroLWwerocs K NpakTUYeCKOMyY 3aHATUIO MPOU3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPakKTUYECKNUX 3aHATUIA U (MnK) Nekuunin. B npouecce NogroTOBKU K MPakTUYECKUM
3aHATMAM, Heobxoaumo obpaTnTh 0coboe BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PEKOMEHLOBAHHOM
NUTEepaTypsbl.

PaboTa CTyLeHTOB BO BpeMs MPaKTUYECKOro 3aHATMSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblAaloTCA 0byyaloWwmnmMcs B Havyane iy BO BPeMs 3aHATUSA. Ha NpakTUYeCKUX 3aHATUSX NPUBETCTBYETCA
aKTUBHOE y4acTme B 0BCYXOAEHUN KOHKPETHbIX CUTyauuin, cnoCobHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, ymMeTb HaXxOAUTb MOJIE3HbIN
LOMOMHUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMAHWE Ha
OCHOBHbI€ MOHATUA, aNFOPUTMbI, ONpenenaTb NPakTNYeCKy 3Ha4YMMOCTb paCCMaTpMUBaeMbIX BOMPOCOB. Ha
NPakKTUYeCKMX 3aHATUAX oby4alowmecs LOSHKHbI YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpaM uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
NHAMBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenen 3aHaTus, obLien NnoaroToBKY
obyyatowmxca npenogaBaTesib MOXKET MNOoACKa3aTb 00y4atoWmMMCs aaropuT™ peLleHuns nan nepsoe LencTaue,
nnn ykasaTb obliee HanpaBieHne paccyxaeHuin. MonyyYeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
aleKBaTHOCTM UK 3PHEKTUBHOCTY B PACCMOTPEHHON CMTyaLnu.

MeToauyeckme pekomeHaaumm npu paboTte Ha NabopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo/ paboTbl LENNTCA Ha ABE YCNOBHbIE 4acTW: TEOPETUYECKYl U
NPaKTUYeCKy!o.

HeobxoaAnMbIMU CTPYKTYPHBIMW 3N1EMEHTAMU 3aHATUA ABNAAIOTCS NpoBefeHne nabopaTopHon paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaloLlasa 06cyKaeHne TeopeTnYecKmx 0CHOB BbIMOJIHAEMON paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBWI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA NHCTPYKTaXK Mo
NCnonb3oBaHuo Heobxoanmoro obopynosaHus. MpenogaBaTeslb KOPPEKTUPYET AeATeNbHOCTb 0byyatollerocs
B npouecce BbiMoaHeHUs paboTbl (Nnpu HeobxoaumocTu). Mocne 3aBeplieHns nabopaTopHONW paboThl
noaBOAATCS UTOrK, 06CyXAaloTCa pe3ynbTaThl 4EATENbHOCTH.

Bo3MOXHbI crnenytoumne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaA, rpynnoBas u
nHaneuayanobHas. Mpun dpoHTanbHOM hOpMe BbINOAHAETCS OoAHa U Ta e paboTa (NpyM 3TOM BO3MOXHbI
pas3finYyHble BapuaHTbl 3adaHuin). Mpu rpynnoBoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpu
NHONBKAOYaNbHOWN hopMe 06y4atoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHMS MO WX BbIMOJHEHWUIO,
BKJIlOYatloLiMe HeobXoAUMbI TEOpPeTUYEeCKUA N MPaKTUYeCKUA MaTepuan, comepXxalue 3NeMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBeAeHWI0 BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHMs 1 HopMy OTHETHOCTU MO AaHHOW paboTe.
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MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHun3aumna camocTosTeNbHON paboThl obyyaloWMXCa OPUEHTUPYETCA Ha aKTUBHbIe METOAbI
OBJlafl€HMA 3HaHWAMMW, pa3BUTME TBOpPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00Y4YeHMIO C y4eTOM NOTPeBHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbIMKM NocobusMun, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmn Nepuoanyeckux n3gaHnin n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAHWIA, MNO3BONAET 3HAYUTEIbHO aKTUBM3UPOBATHL MPOLLECC OBAAaAEHUS UHGOpMaLnen,
cnocobeTByeT 6onee rnyboOKOMY YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4YaeMon TeMe
HeobX0AMMO Bbly4MTb HAaU3yCTb M BHECTWU B F10CCapuUi, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3y4YeHnsa Kypca.

CamocTosiTenbHasa paboTa peanmsyeTcs:

® HenocpeaCTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKuUUsxX, NMPakTUYECKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYy/bTaumMax no y4ebHbIM BOMpPOCaM, B XO04€ TBOPYECKNX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B BubnnoTeke, ooma, Ha Kadenpe npu BbIMONHEHWUN 0ByYalOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

ODDHEKTUBHLIM CPEeACTBOM OCYLLECTBAEHUS 0by4YaloWMMCSa CaMOCTOATENbHON paboThl sBASETCA
3/IeKTPOHHaA MHGOPMaLMOHHO-06pa3oBaTe/ibHasA cpella YHMBEPCUTETa, KoTopas obecneynBaeT AOCTYN K
y4yebHbIM nnaHaMm, paboymm nporpamMmam OUCUUNAUH (MOoOynen), NPakTUK, K N34aHUAM 3NEKTPOHHbIX
6nbNNoTEYHbIX CUCTEM,

10. ®oHA OUEHOYHbIX CPenCcTB NO aucuunauHe (Moaysio)

@oHJ OLLEHOYHbIX CPeACTB npeacTassieH 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)
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18.04.01 Xummn4yeckass TeXHOI0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

MarucTp

OyHas

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

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
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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
DOCTUXEeHMUSA Pe3ynbtatbl 0Oy4yeHus b
cpepcTBa aTTecTay,
KOMNeTeHuuun ycneBae s
MOCTH
CocTofiHME U TeHAEHUUN Pa3BUTUA MUPOBOW TONJIMBHOIHEPreTM4eCKOU CUCTEMbI
OlK-3.1
Paspabatbisaet YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
TexXHONornyeckmne
HOpPMaTUBbI AN HOPMaTVBbI ANIA NPOBEAEHNA Bonpocekl K 3a4eTy HeTt Ha
[DOBEEHMS TEXHONOrMYeCcKnx npoLeccos raybokon
POBEA nepepaboTkn HedTH
TexHonorn4yeckoro
npowecca
3HaTb TEXHONOrMYECKNE HOPMATUBLI 4A
NpPoBeLEeHNA TEXHONOrNYeCKMX NpoLLeccos Bonipochkl K 3a4eTy HeTt Ha
rnybokon nepepaboTku HeTK NpoLiecca
BnapeTb HaBblkaMu pa3paboTKM HOPMaTUBbI
0N NpoBeeHNs TEXHOOrMYeCKMxX npoLeccos | Bonpockl K 3a4eTy HeTt Ha
rnybokon nepepaboTkn HedTn
OrlK-3.2
PaccuuTbiBaeT HOPMbI YmMmeTb PacCH4nTbiBaTb HOPMbI BblpaﬁoTKVI n
BbIpaboTKN 1 pacxoq,
pacxon MaTepuasnoB 415 BeLEeHNS
MaTepuasos AN . Bonpocekl K 3a4eTy HeTt Ha
Be/IEHMS TEXHONOrMYyecKnx npoweccos raybokoi
nepepaboTkn HedTH
TEXHONOMMYECKoro
nporecca
3HaTb HOpMbI BbIpaboTKM 1 pacxon
MaTepuasioB 415 BeAeHUs TeXHOJIorndeckoro | Bonpockl K 3a4eTy HeTt Ha
npovecca
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BnapeTtb HaBblkaMu pacyeTa HOPM BbIpaboTKK
1 pacxop MaTepuanos 4N1A BedeHus
P A P A A . Bonpocekl K 3a4eTy HeTt Ha
TEXHOJIOrMYeCcKunx npoueccos raybokon
nepepaboTkn HedTn
OMK-3.3 MpoBoaunT
KOHTPOJIb MapaMeTpoB
OHTPO apamMerTpos | yyery NPOBOANTb KOHTPOJIb
TEXHOJIOrNYeCcKoro y
MPOLECEa U X TEXHOMOrM4yecknx napamMeTpoB C 3alaHHON BonDock K 3a4eT HeT la
P TOYHOCTbIO 1 OLEHMBATb X COOTBETCTBME P y
COOTBETCTBUE
HOpPMaM TexXHOJI0rM4eckoro perjiaMmeHTa
YCTaHOBJIEHHbIM
HOpMaMm
3HaTb CNocobbl U METOLbI KOHTPOS
napamMeTpoB TEXHOJIOrMYECKOr0 NpoLecca un nx | Bonpockl K 3a4eTy HeT [a
COOTBETCTBME YCTaHOB/IEHHbIM HOPMaMm
BnapeTb HaBblkaMu NpoBEAEHNS KOHTPOJIA
TeXHOM0rM4yecknx napaMeTpoB NpoLLeccoB Bonpocekl K 3a4eTy HeT [a
rnybokoi nepepaboTkn HedTn
TexHoNOrusA NpPoL,eccoB NepBuYHoM nepepadotku HedTU. YBenuueHue rnybuHbl nepepaboTku
OnkK-3.1
PaspabaTbiBaeT
TexXHoJIornyeckune 3HaTb TEXHOJIOTNYeCKMe HOpMaTuBbl ANs
HOPMaTUBbI O NpoBeLeHNa TEXHONOrMYeCcKxX npoL,eccos Bonpocekl K 3a4eTy HeTt Ha
nposeaeHuns rnybokoi nepepaboTku HeTK npoLiecca
TEXHOJIOrNYeCcKoro
npowecca
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOpMaTUBbI 419 MPOBEAEHNS Otuer o
P P . NnpakTU4ecKnM Oa HeTt
TEXHOJIOrMYeCKMX NpoLeccoB raybokon
3aHATUAM
nepepaboTkn HedpTn
BnapeTb HaBbikaMu pa3paboTkn HopMaTuebl | OTHeT no
L4719 NpoBefeHNs TEXHOJIOMMYeCKMX MpoLeccoB | MpakTUYeCKum Ja Het
rnybokoi nepepaboTky HedTK 3aHATUAM
OMK-3.2
PaccynTbiBaeT HOPMbI
acc aer Hop YMeTb paccymTbiBaTb HOPMbI BbIpaboTkM 1
BbIpaboTKM 1 pacxon, OTyeT no
pacxon MaTepuasnoB A15 BeLEeHUS
MaTepuanos AN . NPaKTUYeCKUM Ha HeTt
TEeXHOJIOrMYeCcKnx Npoueccos raybokon
BEeAEHNSA 3aHATUAM
nepepaboTkn HedTn
TEXHOJIOrMYeCcKoro
nporecca
BnapeTb HaBbikaMK pacyeTa HOPM BbipaboTkmM OTYeT No
1 pacxop MaTepuasioB 4S8 BedeHus
P A P A A . npakTU4ecKkum Ha HeTt
TEXHOJIOrMYeCcKmnx NpoLeccoB raybokon
3aHATUAM
nepepaboTkn HedTn
3HaTb HOpPMbI BbIpaboTkK 1 pacxon
MaTepuasioB A5 BEAEHNS TEXHOJIOrMYeckoro | Bornpockl K 3a4eTy HeTt Ha
npovecca
OMK-3.3 MposoguTt
KOHTPOJIb MapaMeTpoB
TEXHOJIOrNYeCcKoro 3HaTb CNocobbl U METOLbI KOHTPOAS
npouecca u nx rnapamMeTpoB TEXHOJIOrMYECKOro npoLecca 1 nx | Bonpockl k 3a4eTy HeTt Ha
COOTBETCTBUE COOTBETCTBME YCTaHOBJIEHHbIM HOPMaM
YyCTaHOBJIEHHbIM
HOpMaMm
YMeTb NpoBOAUTb KOHTPOJIb
. OT1yeT o
TEXHONOrM4yeCcKnx napamMmeTpoB C 3alaHHON
NpPakTUYeCKnMm Ha HeTt
TOYHOCTbIO M OLEHMBATb X COOTBETCTBME 3aHATISAM
HOpPMaM TeXHON0rM4Yeckoro perfiiameHTa
BnapeTb HaBblkaMu NPOBEAEHNS KOHTPOJIA OTyeT no
TEXHONOrM4YeCcKnx napaMeTpoB NpoLLeccos NPakTU4eCcKmnm Ja Het
rnybokoi nepepaboTkn HedTn 3aHATUAM

TeopeTuyeckue OCHOBbLI M TEXHOJIOTUSA TEPMUYECKUX NPOLLECCOB rNy6okoi nepepaboTkn HeTAHOTO ChIPbs
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OnK-3.1
PaspabaTbiBaeT

YMeTb pa3pabaTbiBaTb TEXHONOrNYECKUE

TeXHOSI0rnyeckne OT4eT no
HOpPMaTUBbLI A5 MPOBELEHUS
HOpPMaTMBbLI AN . NpPakTU4eckum Oa Het
NpoBeeHNs TEXHOJIOrMYeCKMX NpoLeccoB raybokon 3AHSTUSM
nepepaboTku HedTH
TEXHOJI0MNYeCKoro
npouecca
Bnapetb HaBblkaMu pa3paboTku HopMaTuebl | OTHET Mo
AN NPOBEAEHUS TEXHONOrMYECKNX MPOLLECCOB | MPAaKTUYECKNM Ja Het
rnybokon nepepaboTky HedTu 3aHATUAM
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOPMaTUBbLI A5 NPOBELEHNS OTHeT no
; nabopaTopHbIM Ja HeTt
TEXHOJIOrMYeCcKmnx npoueccos raybokon paboTam
nepepaboTkn HedTn
BnapeTtb HaBblkaMu pa3paboTKM HOPMaTMBLI | OTHET MO
N5 NPOBEAEHNsI TEXHOOrMYECKIX NpoLieccoB | labopaTopHbIM Ja Het
rnybokoi nepepaboTkn HedTn paboTam
3HaTb TEXHOJIOrMYeCKNEe HOPMATMBLI 15t
NpoBefeHNs TEXHOMOMMYECKMX MPOLLECCOB Bonpockl K 3K3aMeHy Het Ja
rnybokon nepepaboTku HeTK npoLiecca
OnK-3.2
PaccunTbiBaeT HOPMbI
BbIPaboTKM 1 pacxos | 3HATb HOPMbI BbIPAbOTKM 1 pacxon
MaTepnanoB Ans MaTepnasioB OJ15 BELEHNS TEXHONOMMYeCcKoro | Bompockl K 3K3aMeHy Het [a
BeAEeHUs npowecca
TEXHOJIOrNYeCKoro
npouecca
YMeTb PacCynTbiBaTb HOPMbI BbIPaboTKM U
acxol MaTepuanos s BeAeHUs oTHeT Mo
P y nabopaTopHbIM Ja HeTt
TEXHOJIOrMYeCcKMX NpoLeccos raybokon a60Tam
nepepaboTkn He(TH P
OTYeT Mo
BnapeThb HaBblKaMu pacyeTa HOpPM BbipaboTKM nagopaToprlM Aa Het
1 pacxoa MaTepuanos Ans BefeHNs paboTam
TEXHOJIOrMYeCKMX NpoLeccoB raybokon OTyeT no
nepepaboTkyn HedTu NPaKTUYECKNM Na Het
3aHATNAM
YMeTb paccymTbiBaTb HOPMbI BbIPaboTKM 1
acxol MaTepuanos ANs BeAeHUSs Otuer o
P P . NnpakTUYeCcKum Oa HeTt
TEXHOJIOrMYeCKMX NpoLeccoB riybokon
3aHATHAM
nepepaboTkn HedpTn
OMK-3.3 MposogunTt
KOHTPOJIb MapaMeTpoB
TEXHOJIOrNYeCcKoro BnapeTtb HaBblKaMU NPOBEAEHNS KOHTPOJIS OT4eT No
npouecca n nux TEXHOJIOrMYeCKMX NnapaMeTpoB NPOLLECCOB NPaKTUYeCKUM Ja Het
COOTBETCTBME rnybokon nepepaboTky HedTu 3aHATHAM
YCTaHOBJIEHHbIM
HopMaMm
OT14yeT no
YMeTb NpoBOANTb KOHTPOSIb NPAKTUHECKNM Ha Het
TEXHOOrMYECKNX NapaMeTpPoB C 3aAaHHOil 3aHATNAM
TOYHOCTbIO 1 OL|eHMBATb MX COOTBETCTBME oTYeT Mo
HOpPMaM TeXHOJIOrMYeCKOro pernaMeHTa NabopaTopHLIM Oa HeT
paboTam
BnapeTtb HaBblKaMU NPOBEAEHNS KOHTPOJIS OTYET Mo
TEXHOJIOrMYEeCKNX napameTpoB NpoL.eccoB nabopaTopHbIM Ha HeTt
rnybokon nepepaboTkn HedTn paboTam
3HaTb CNocobbl N METOAbI KOHTPOIA
napameTpoB TEXHOOMMYEeCKOro npoLecca n ux | Bonpockl K 3Kk3ameHy HeTt Ha

cooTBeTCTBME YCTAHOBJIEHHBIM HOPMaM
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Yray6nsawowme KaTaauTU4eckme npoueccol nepepabotku HedTAHOro chipbsi. MogepHUusauusa yrnyonsiowmx

npoueccos
OnK-3.1
Pa3spabaTbiBaeT
TeXHONIornyeckmne 3HaTb TEXHOJIOrMYeCKNEe HOPMaTUBLI A5
HOpMaTUBLI ANA NpoBeAEHNS TEXHOIOMMYECKMX MPOL,ECCoB Bonpochbl kK 3k3aMeHy Het Oa
npoBefeHuns rnybokon nepepaboTku HedhTK npouecca
TEXHOJIOrNYeCcKoro
npouecca
Bnapetb HaBblkaMu pa3paboTKu HOPMaTMBLI | OTHET MO
L4719 MPOBeAEeHNs TEXHOIOMMYECKMX MpoLLeccoB | NabopaTopHbIM Ja Het
rnybokon nepepaboTky HedTK paboTam
YMeTb pa3pabaTbiBaTb TEXHONOrMYECKNE
HOpMaTUBbLI 419 MPOBEAEHNS oTHeT o
y nabopaTopHbIM JIE] Het
TEXHOJIOrMYeCKMX NpoLeccoB raybokon a60Tam
nepepaboTku HedTH P
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
TEXHOJIOrMYeCcKmnx npoLeccoB raybokon
3aHATNAM
nepepaboTkn HedTn
OMnK-3.2
PaccynTbiBaeT HOPMbI
P BnapeTtb HaBblkaMU pacyeTa HOPM BbIpaboTKK
BbIPabOTKM 1 pacxon OTyeT no
MaTepuanos oas v pacxol Matepunancs Ans BeACHUA MPakKTUYeCKuUMm Oa HeTt
P TEXHOJIOrMYeCKMX NpoLeccoB raybokon P
BEeAEHNS 3aHATMAM
nepepaboTkn HedTn
TEXHOJIOrNYeCKoro
npouecca
OT4yeT No
YMeTb pacCuYMThiBaTh HOPMbI BLIPABOTKM 1 MPaKTUHECKNM Ha Het
pacxof, MaTepuasios /15 BefeHUs 3aHATNAM
TeXHO0rn4yecknx npoweccos raybokon oTyYeT no
nepepaboTkyn HedTu nabopaToOpHbIM Na HeT
pabotam
BnapeTb HaBblkaMy pacyeTa HOPM BbipaboTkmM oTYeT Mo
N pacxoj MaTepuanoB Ans BeAeHUs
P A P A A y nabopaTopHbIM Ja HeTt
TEXHON0rM4yecKnx npoLeccos raybokoi a60Tam
nepepaboTkn HedTH P
3HaTb HOPMbI BbIPAaboTKM 1 pacxon
MaTepuasioB 411 BEAEHNA TEXHOOMMYECKoro | Bonpockl K 3K3aMeHy Het Ja
npowecca
OrlK-3.3 MposoguTt
KOHTpPOJIb MapaMeTpoB
TEXHOJIOrNYeCKOoro 3HaTb CNocobbl U METOLbI KOHTPOJIS
npouecca n ux napamMeTpoB TEXHOIOMMYECKOro npoLiecca 1 nx | Bonpockl K 3K3amMeHy Het Ja
COOTBETCTBME COOTBETCTBME YCTAaHOB/IEHHLIM HOPMaM
YyCTaHOBJIEHHbIM
HOopMaMm
YMeTb NpoBOANTb KOHTPOJIb
y OTYET Mo
TEXHONOrMYyeCcKnx NapamMmeTpoB C 3aflaHHON
nabopaTopHbIM la HeTt
TOYHOCTbIO 1 OL|eHMBATb MX COOTBETCTBME a6oTam
HOpMaM TexHO0rMYeckoro perfiiameHTa P
BnapeTb HaBblkaMy NPOBEAEHNSI KOHTPOSIA OTYeT Mo
TEXHOJIOrMYEeCKNX napameTpoB NpoL.eccoB nabopaTopHbIM Ha HeTt
rnybokon nepepaboTkn HedTn paboTam
YMeTb NpoBOANTb KOHTPOJIb
. OT1yeT o
TEXHOJIOrMYECKMX NapaMeTpoB C 3aJaHHON
NpPaKkTUYeCKnUM Ha HeTt
TOYHOCTbIO 1 OLLEHNBATb UX COOTBETCTBME
3aHATNAM

HOpMaM TexXHOJIOrn4eckoro persiamMeHTa

22




BnapeTtb HaBblkaMu NpoBeAEHNS KOHTPOAS
TEXHOJIOrMYeCKMX NapaMeTpoB NPOLLECCOB
rnybokon nepepaboTkn HedpTn

OTyeT no
NPaKTUYECKNM
3aHATUAM

Oa

HeT
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TunoBble KOHTPOJIbHbIE 3a4aHMA UITU UHbIe MaTepuanbl, Heobxoanmble ans
OLeHKU 3HaHUW, YMEHUWN, HaBbIKOB U (MNK) onbiTa AeATENbHOCTMH,
XapaktepusyoLyue npouecc hopMMpoBaHUA KOMNETEHLMNA B XO4e OCBOEHUS
obGpa3oBaTesibHOM NporpamMmmbli

®opMbl TEKYLLEro KOHTPONA ycneBaeMoCcTH
MpuMepHbIe BONpoChl K NPAKTUYECKUM 3aHATUAM

MpakTnyeckoe 3aHATHe Ne 1-2 «OnpeaeneHune o6LWMX NOKa3aTenen KayecTtsa
HedTU»

1. OnpepeneHuve cogepXaHusa Boabl B HedpTenpoaykrax. Hopmel cogepxaHnsa Boapl
2. OnpegeneHne NNOTHOCTU N BA3KOCTU HEDTENPOLYKTOB

3. B kakom konuyecTtse gonyckaeTcsa NpUcyTCTBUE BOAbl B MOTOPHbLIX TONMMBAaX U
mMacnax?

4. B 4em cocTOMUT OTpuUaTeNbHOE BNIMSHME COAEPXXaHUSA BOAbI B TOMSIMBAX Ha UX
3KcnrnyaTaunoHHbIe CBONCTBA?

5. MoXHO nu onpedenuTb cogepxaHne Boabl B HepTenpoaykte 6e3 nobasneHuns
pacTtBopuTenN?

6. Kakvne conu BbI3biBalOT HAanbonee CcusbHyo Koppo3suto obopyaoBaHna B npouecce
nepsu4Hon nepepaboTkn HedpTn?

7. Kakoe CBOWCTBO XapaKTepuayeT BbliCOTa HEKONTSALWEro ninameHn? Kak atot
nokasaTtesib CBA3aH C XMMUYECKMM COCTaBOM TonnmBea?

8. Kak onpefensieTca nokasatenb «TeMnepartypa BCnbIWKny Ans HeHpTn? Kak
HOPMUPYETCA N YTO XapakTepu3yeT 3TOT NoKasaTenb?

9. Noyemy BblAENUTL OTAENbHbIE YINIEBOAOPOAbLI U3 Bonee BbICOKOKMNALLMX dopaKLmii
Hed TN YacTo TpyaHee, YEM N3 HUIKOKUNALWLMX?

10. Kak meHsieTca MonekynspHas Mmacca HeTAHbIX dopakumi Npy yBeNMYeHUm
TemnepaTypbl KUMEHNA?

11. PaccunTaTb KMUHEMATUYECKYI BA3KOCTb HEPTU NpU 3agaHHOM TemnepaType t,
€CIM N3BEeCTHa KMHeMaTmnyeckasi BA3KOCTb NPU HEKOTOPbLIX TeMmnepaTypax t1 1 ta. No
pesynbTatam peLleHns paccunTaTb AUHAMUYECKYHO BA3KOCTb TOM e HeddTu npu Ton
Xe Temneparype t, ecnu n3BecTtHa nNioTHOCTb HedbTn Npu Temnepatype 20 °C.
PaccuutaTtb guHamMumMyeckyo BA3KOCTb TOW e HeddTu Npu HEKOTOpoU TemnepaTtype t s.
McxoaHble gaHHble npuBeaeHbl B Tabnuue:

BapuaHT t1, vi-104, ta, v2 -104, t, °C p?0 kr/m?3 t3, °C
°C m2/c °C m2/c
1 13 78,5 40 0,24 30 848 25
2 8 53,5 30 0,65 20 851 15
3 20 0,59 30 0,25 25 870 40
4 30 0,312 70 0,066 50 870 30
5 30 0,194 50 0,084 40 869 24
6 40 0,0443 50 0,0346 45 840 16
7 30 0,22 40 0,153 35 893 10
8 20 0,0835 30 0,0509 27 823 5




MpakTu4yeckoe 3aHaTne Ne 3-4 «PpakUMOHHbLIN cocTaB He(pTU»

1. Y70 HasbIBaOT PpPaKLMOHHBIM COCTaBOM HePTU?

2. Kaknmn metogamm onpenensitoT ppakumnMoHHbIN cocTaB HePTN?

3. B yem 3akntoyaeTcs pasnuumne mexagy npocTon NeperoHKkon u pektudukaumen?

4. Kakvne dpakuum otbmpatoTcs npu onpeaeneHmm ppakumoHHOro coctaBa MOTOPHbIX
Tonnme?

5. Kakue akcnnyaTtaumoHHble CBOMCTBA TONSIMB TECHO CBA3aHbl JaHHbIMU
dpakUMoHHOro coctasa?

6. Kakon meTtoz no3sonsieT Hanbonee 4YeTko pa3gensTb KOMNOHEHTblI HEPTU NO
dpakumsiMm B 3aBUCUMOCTU OT TemnepaTyp KANeHUs?

7. Kakon metop pasgeneHns HedTn No3BonAeT NonyyYnTb CBEAEHUSA O KONMYECTBe
dpakumi, BolkMnarowmx npyu temnepartypax sbiwe 320-350 °C?

8. Kaknmu Temnepatypammn xapakrepusyetcs ppakumnsa HedpTn?

9. Insa kakon hpakuumn MonekynspHasa macca Bblle: a) 6eH3MHOBOW U KEPOCUHOBOM
0) KepOCMHOBOW NN NMUTPONHOBOW B) KEPOCUHOBOW NI ra3onnIMBoOnN?

10. Kak meHsieTcs NNOTHOCTb HedTeN B 3aBUCUMOCTU OT OpakLMOHHOro coctaBa?

MNMpakTnyeckoe 3aHATMe Ne 5-6 «BakyyMHasa neperoHka»

1. C kakow uenbto NpMMeEHSIeTCs NeperoHka HedTn nog Bakyymom?

2. Yto gaBnseTcs cbipbeM ANS BaKyyMHOW MEPEroHKM U KakMe KOHEYHble NpoayKTbl
MOXHO Mony4nTbL?

3. HasoBute ycrnosus npoTekaHna rnpouecca BaKyyMHOW MEPEroHKNn HedPTAHbIX
OCTaTKoB?

4. B kaknx criydasix MpMMEHSIIOT NePeroHKy Npu NOHWXEHHOM AaBneHum?

5. Kakue konbbl nCNONb3yoT Npu BakyyMHOW rneperoHke? MNoyemy?

6. Cnocobbl 1 MeToObl MHTEHCUMKaLUKN NpoLecca BakyyMHOW NeperoHKu

7. Kakumu daktopamu onpegensetca onTMManbHOCTb paboTbl BakyyMHoOro 6rioka?

8. OcobeHHOCTM BaKyyMHbIX YCTAHOBOK M UX OTNIMYME OT aTMOCEpPHbIX

9. OnuwwnTe TEXHONOrMYeckyo cxeMmy b6rioka BakyyMHoWn neperoHkn masyta QJ10Y-ABT

MNMpakTu4yeckoe 3aHaTne Ne 7-8 «AHann3 6eH3MHOBbIX hpaKkLnun»

1. Kakne 6b1BatoT HEPTU NO 3HAYEHUIO MAOTHOCTU?

2. YT0 Takoe rpagycol API?

3. K kakon TemnepaType NpnBoaaT NioTHOCTL? Kaknmu metogamm ato genarT?

4. Kakas cBA3b Habnogaetcs Mexay BeNUYMHOW TemnepaTypbl BCMbIWKUA U
PpaKkLMOHHBIM COCTaBOM, a TakKe AaBfiEHMEM HaCbILEHHbIX MapoB Tonnuea?

5. lMoyemy 3HadeHue TemnepaTypbl BCMbIWKA 3aBUCUT OT CKOPOCTU Harpeea
aHanuaupyemoro HedTenpogykra?

6. Kak BnuaAlT Ha BenuYMHy TemnepaTypbl BCMbIWKW Kanav WM MreHkKa
HedTenpoaykTa, He yaaneHHOro C BHYTPEHHEW MOBEPXHOCTU TUrMs (HaxogsLlerocs
BbILLE PUCKN)?

7. MNMoyemy pasnuyarTcs TeMmnepaTypbl BCMbILWKN OQHOIO HedTenpoaykTa B npnbopax
3aKPbITOro U OTKPbLITOrO TUMNOB?

8. BnuaoT nin CKOpOCTb Harpesa 1 NOBEPXHOCTb MCMapeHns Ha BENUYNHY TeMnepaTypbl
BCMNbILLIKA?

9. Kakue nokasaTenu ka4yecTBa AN3enbHOro TonnnBa HENOCPeACTBEHHO YKa3biBalOT Ha
nosegeHve HepTenpoayKToOB B YCNOBUAX IKCnyaTaumm?

10. MeTogbl onpefeneHns BbICOTbl HEKONTALWEro nrameHn. Yto xapakrepusyeT aToT
nokasarernb?



CemecTp 2
MNMpakTn4yeckoe 3aHaTne Ne 1-4 «TepMmunyeckue npoueccbi»
1. Knaccudmkaumsi TepMUYECKMX NPOLECCOB NepepaboTkn HedPTH

2. 3anonHnTe CpaBHUTENbHY Tabnuuy XapakTepUCTMK OCHOBHbLIX TEPMUYECKUX
npoueccoB nepepaboTku HedTu:

HasBaHue Twun cbipba HasHaueHune Temnepatypa, [aBsneHue,
npouecca npouecca °C Mla

3. HaszoBuTe rnaBHbIM KPUTEPUIN OLLEHKN NPOTEKAHNA TOW NN MHOW peakuumn rnpm
Tepmornuse

4. OCHOBHbl€ 3aKOHOMEPHOCTU TEPMUYECKOIO pa3pbiBa CBA3EM

5. Npu Tepmonuse yrneBogopoaHOro Cblpbsi Kakue cBs3u 6yayT paspbiBaTbCs B
nepsyto oyepeap?

6. BnuaHue kavecTBa Cbipbs U TEXHONOMMYECKUX NapamMeTpoB Ha npoLecc Tepmonmnsa
TSHKENbIX HEPTAHBIX OCTATKOB

7. Kakon napameTp npouecca no3BonsieT He Tonbko obecnevnts Tpebyemyto
CKOPOCTb TEPMOSIM3a, HO N perynmpoBaTb COOTHOLLEHUE MEXAY CKOPOCTAMM pacnaga
N YyNIIOTHEHNA?

8. HasoBuTe Hanbonee BaxHY0 peakuuio Npy TEpMUYECKMX NpoLieccax

9. 3ameanieHHOMY KOKCOBaHUIO NogsepraeTca ryqpoH, KOKCyeMOCTb KOTOPOro paBHa
11,2%. OnpenennTb BbIXOA KOKCa U rasa.

10. MaccoBas gons 6eH3nHa, obpasyroLeroca Npu KPeEKNHre BakyyMHOro ra3omnns,
coctaenseT 5% npu temnepaTtype 410°C. Kakum 6yaeT Bbixoq 6eH3nHa, ecnu
TemnepaTtypy nosbicaT 0o 430°C, a Npo4OoMKUTENBHOCTL NpoLecca OCTaHeTC s
npexHen? TemnepaTypHbIn KOIMPULNEHT NPUHATL paBHbIM 1,77.

11. MNpoOomKNTENbHOCTb KPEKUHIa TSHXKENoro HedpTAHOro cbipbs Npu 450°C
coctaBnseT 240 c. Kakum byget Bpemsa npoBeaeHust npouecca npu 425°C npu
YCrOBMM NOMYYEHUs TOro Xe Konuyectsa 6eH3nHa? TemnepaTypHbI rpagueHT
NPUHATL paBHbIM 12,9.

12. MNpogomKNTENbHOCTb KPEKUHIa TSHXKENOoro HedpTAHOro cbipbs Npu 450°C
coctaBnsiet 240 c. Kakum 6ygeT Bpems npoBeaeHus npouecca npu 425°C npu
YCrOBMM MOMYYEHUS TOrO Xe Konuyectsa 6eH3nHa? TemnepaTypHbI rpagueHT
NPUHATL paBHbIM 12,9.

MpakTu4yeckoe 3aHaTnEe Ne 5-6 «BUCOpPEKUHTr TskenbiX HePTAHbIX OCTaTKOB»

1. KakoBbl LieneBble Ha3Ha4YeHMs U pa3sHOBUAHOCTW NpoLecca BUCOpekuHra?

2. OCHOBHOE LieneBoe Ha3HavyeHne npoLecca BUCOpekmHra

3. PexxvMmHble napameTpbl TEXHONOMMYECKOro npouecca BucbpeknHra ryapoHa

4. XapakTepucTuka cbipbsi U NpoayKunmn BUCOPEKNHra

5. Onpegenutb OANWHY 3MeEBUKA Meynm BUCOPEKUHra, B KOTOPOW nepepabaTbiBaeTcs
14,44 kr/c ryapoHa. Bpems npebbiBaHns cbipba B peakumoHHou 3oHe 300 c. [NnoTHoCTb
napoxuakoctHon cmecun 510 kr/m3. Tpybbl 3MeeBMKa MMEKT BHYTPEeHHUN anameTp 0,12
M.



6. B neub BucbpekmHra noctynaet 11,67 kr/c cBexero cbipbs (rygpoHa) n 2,36 kr/c
peuunpKynupytoLero octaTka. Bbixoa BUCOpEKUHr-ocTaTka 3a OAWH NPOXoA COCTaBnseT
66,5%. OnpegennTb CyMMapHbIA BbIXO4 BWCOPEKUHr-ocTatka C Y4eTOM [OSHOM
peuunpKynauuu.

7. BucbpekuHr ryapoHa gaet 2% 6eHaunHa npu 420°C. Ha ckonbKko Bo3pacTeT BbIXO[,
BGeH3unHa, ecnu TemnepaTypy npouecca nosbicnTb Ha 20% Npu HEU3MEHHOM ero
NPOAOIKUTENBHOCTN?

MpakTu4yeckoe 3aHaTne Ne 7-8 «kKatanutnyeckue npoueccbi»

1. TpeboBaHus, NnpeabABNAEMbIE K Cbipbl0 KaTanmMTUYECKOro KPeKknHra

2. KatanuaaTtopbl KaTanMTU4eCKoro KpekmHra n pudpopmMmmHra

3. Katanutudeckomy pucopmuHry nogseparaetca pakumna 105-180°C, B koTopon
CyMMapHO€ MacCOBO€E CoAep)kaHue HapTEHOBbIX M apoMaTUYECKUX YrNeBooopOaO0B
coctaBnsetr 50%. OnpegenuTb Bbixog 6€eH3nMHa C OKTaHOBbIM 4Yucriiom 95 (no
nccnegoBaTenbCKoOMy MeToay).

4. Onpegenntb BbIXxog GEH3NHA KaTanMTUYeCcKoro KpeKMHra BakyyMHOro rasonns npu
470°C, ecnu obLwas rnybuHa npespalleHna coipbs coctasnseT 81%.

5. B peakTop katanutudeckoro kpekuHra noctynaet 106 000 Kr/4 BakyyMHOro rasomns
(p 204 =0,865). O6beMHbIN pacxod NapoBs, NPOXOAALMNX Yepes peakTop, 16,2 m3/c, nx
ckopocTb 0,6 m/c. OBbbemMHas ckopocTb Nogayn cbipbs — 1,4 4-1. HacbinHas NAOTHOCTb
kaTanusatopa pasHa 680 kr/m3, nnoTHocTb kmnswero cnos 450 kr/m3. Onpenenntb
AnameTp U BbICOTY peakTopa, NPUHSAB BbICOTY OTCTOMHOWN 30HbI 5 M.

MpumepHbIe Bonpockl K nabopaTtopHbIM paboTam
Jla6opaTopHas pa6oTta Ne 1 «KAHann3 NPoAYyKTOB KOKCOBaHUA»

1. XapaktepucTtmka npoayKTOB KOKCOBaHUS (BEH3MH, NTErku N TSXKENbIN ra3oinnb, KOKC).
2. TpeboBaHus K NokasaTenam Ka4ecTBa KOKCOB

3. Tunbl Npouecca KokcoBaHMA

4. HepgocTtaTtkm npolecca nepmogmyeckoro KOKCoBaHus

5. BnusiHne cbipbs U pexnma npoLecca Ha Ka4eCcTBO NPOAYKTOB KOKCOBaHMS

6. OCHOBHble Noka3aTenu kadectTsa HePTAHbIX KOKCOB

JTaGopaTopHas paboTta N2 2 «AHan13 NPoAYKTOB KaTanUTU4eCKOro KpeKuHra»

1. XapakTtepucTtuka npoayKTOB KaTannTU4eCcKoro KpekuHra (6eH3vH, Nerkum n Taxenbin
rasounb).

2. TpeboBaHus, npeabsBNAeMble K CbIpbio KaTannTUYECKOro KPeKMHra.

3. XapakTrepucTmka NpoayKLUUN KaTarnmTU4eCKoro KpekmHra.

4. OcHoBHble (pakToOpbl Mpouecca: cbipbe, KaTanusaTop, TemnepaTtypa u gaBneHue,
KpaTHOCTb LMPKYNAUMK KaTanusaTtopa

5. PU3NKO-XMMUYECKME OCHOBbLI NMPOLieCcca KaTarMTUYECKOro KpeKnHra

6. BnusiHme cocTtaBa cbipbs Ha NokasaTenu npouecca KatanMTuyeckoro KpekunHra

7. [lNpeumyliectBa NPOAYKTOB KaTarMTUYECKOro KpekuHra nepen TepMUYecKuM
npoLeccom



MpumepHbIN NepeyYeHb TeM AN YCTHOro Aoknaaa

1. CoBpeMeHHble TexHOnormn yrinyonennsa nepepabotkm HedpTn

2. lNepcnekTyBbl pa3BuUTUa npoueccoB rnybokon nepepaboTtkm HedTM B CTpaHe U B
Mupe

3. MNyTn noBbiweHus rmybuHbl nepepaboTkn HepTH

4. lMepcnekTuBbl pas3BUTUS KaTanUTUYECKMX MPOLIECCOB NepepaboTkn HeqTAHOro
CbIpbA C Lerbio yBenuyeHus rnybuHbl nepepaboTku

5. BnuaHne cocrtaBa YrneBOLOPOAHOrO Cbipbsl Ha MapaMeTpbl KadecTBa MPOAYKTOB
pasnuyHbIX NpoLeccoB rnybokon nepepaboTkn HedTu

6. AHanUTU4eCcKMe 1 pacyeTHble METOAbl ONpeaeneHns coctaBa U PU3NKO-XMMNYECKUX
CBOWCTB YrneBogopOaHOro Cbipbs AN pasfMyHbIX NpoLeccoB rnybokon nepepaboTkm
HedTH

7. CoBpeEMEHHbIE TEXHOMOMMN NOArOTOBKM ChIpbs NpoLeccoB rnybokon nepepaboTkm
HedTH

8. HanpaBneHnsa coBepLUEHCTBOBaHUSA NEPBUYHbBIX NPOLIECCOB NepepaboTkn HedTn C
uenblo yBenuyeHus rnybuHsl nepepaboTkm

q)Oprl npome)KyTquoﬁ atrectTauumun

Cemecmp 1
MpumepHbIN NepeyYeHb BONPOCOB ANA NPOMEXYTOYHOW aTTecTaumm (3aver)

1. CoBpeMeHHOE COCTOsiHME M TeHAeHuuMuM pasBuTua HedtenepepabaTbiBatowen
NPOMbILLIIEHHOCTM MUpa n Poccumn

2. OCHOBHble XMMU4YECKME 3aKOHOMEPHOCTM U TEXHOMOMMW MNpoueccoB rnybokon
nepepaboTkn HedTH

3. CocTosiHne n TeHaeHUUnN pasBUTUS MMPOBOWN TOMSIMBHO-3HEPTETUYECKON CUCTEMDI

4. XapakTepuctuka HepTM u ee pakumin Kak Cbipba A5 NPOU3BOACTBA MOTOPHbIX
TOMNMB

5. OcHOBHbIe NpuHUMNbI yriybneHns nepepaboTkn HedTu

6. CoBpeMeHHble NpobreMbl NPON3BOACTBA BbICOKOKAYECTBEHHbIX MOTOPHbIX TOMNSMB

7. JkcnnyaTauusi U HOMEHKNaTypa CoBpeMeHHOro obopyaoBaHus n npnbopos NpoLeccos
rnybokon nepepaboTkm HedpTH

8. KOoHTponb TexHomnorm4eckoro npouecca u paspaboTka HOpPM BblpabOTKM MPOOYKTOB
rnybokon nepepaboTkm HedpTH

9. OcHOBHbIE 3a4a4n CoBpeMEHHOM HepTenepepaboTKu.

10.MMoHaTre o rmybuHe nepepaboTkn HedTw.

11.CBeTnble  pakuun ©n  cBeTnble  HedTenpodykTbl.  [loTeHuMan  CBeETbIX
HedTeNpPoayKTOB, OTOMpaeMbIx Ha ycTaHoBke AT

12. OcHoBbI onpeaeneHns noTeHuuarna cBeTrbIX HedhTEeNPOAYKTOB B HETH

13. lNMyTn noBbIweHMA oTOopa CBETNbIX HEPTENPOAYKTOB OT NOTEHUMana

14. YBenuyeHue rnyoduHbl nepBUYHON NnepepaboTkun 3a CHET KOHCTPYKTUBHbIX peLLIeHnI

15.YBenuuyeHue rnybrHbl otéopa cBeTnbix HedPTENPOaYyKTOB Ha ycTaHoBKax ABT

16. IMyTn nony4yeHns 6GeH3nHa C yNny4yLleHHbIMU 3KONOrMYeCKUMU XapakTepucTukamum.

17.YBennyeHune rnybuHbl nepepaboTkm HedTU 3a cYeT NOBbIWEHMA IPPEKTUBHOCTU
npoLeccoB NepBUYHON NepepadboTkn HETMW.

18. HanpaBneHus coBepLUEHCTBOBAHMS NPOLECCOB NEPBUYHOM nepepaboTkn HedTu.



Cemecmp 2
MpuMepHbIN NepeYeHb BOMPOCOB AN NPOMEXYTOYHOM aTTecTaumm (3K3aMeH)

1. CoBpemMeHHOEe COCTOsIHMEe W TeHAeHUMW pasBuTus HedTenepepabaTbiBaroLen
NPOMBbILLNEHHOCTHU

2. XummoTonoruyeckue TpeboBaHNA K Ka4yecTBY MOTOPHbIX TOMNSUB

3. TeopeTnyeckme OCHOBbI U TEXHONOMMS TEepPMUYECKUX MpoLeccoB nepepaboTku
HeTAHOro Cblpbs

4. YCcTaHOBKM BUCOPEKMHIa TAXENOro Chipbsi.

5. TexHonorusa npovecca 3ameaneHHoOro KOKCoBaHus:.

6. MIHTeHCcnpmKauna TepMmnyecknx npoLeccoB nepepaboTkm

7. OCHOBBbI 1 TEXHOMNOMNA KaTanmMTUYecKux npoueccos nepepaboTkm HePTSAHOrO Chipbs
8. CoBpeMeHHbIe 1 NepCcneKkTUBHbIE NPOLIECCHI KAaTanmMTUYEeCKOro KpekmHra

9. Cnocobbl MogepHU3aLmm yrnybnsowmx KatanMTnyecknx npoLeccos

10. BnvsiHne akTMBHOCTU M CENEKTUBHOCTU KaTann3aTopoB Ha rnyouHy npeBpalleHus
N BbIXO LieNeBbIX NPOAYKTOB

11.BnusiHne kayecTtBa Cbipbsi U TEXHOMOIMYECKUX NapaMeTpOB Ha NpoLLecc TepMonunsa
HedTAHbIX OCTATKOB U rMYyOnHy nepepaboTkn

12.TexHOonormsi CoBpeEMEHHbIX TEPMOMUTUYECKNX MPOLIECCOB nepepaboTkm HePTAHOro
Cblpbsi

13.P13MKO-XMMUYECKME OCHOBbI MNpOLIECCa TEPMUYECKOrO KpPekuHra (BUCOpPEKWUHra)
TSXKENbIX HePTAHbIX OCTATKOB

14. TIpOMBILEHHbIN NPOLECC BUCOpPEKMHra TSXKENbIX HEeMTAHbIX OCTaTKOB, €ro
Ha3HaveHune

15.0cHOBHble (haKTOpbl BUCOPEKUHIa OUCTUMNNATHOrO Cbipbs. KauyecTBO nonyvaemblx
NpoaYyKTOB

16.PuU3MKO-XMMUYECKME OCHOBBI NPOLIECCa KOKCOBAHNA TSXKernbIX HEPTAHbLIX OCTaTKOB.
Buapbl kokcoBaHus.

17.Ka4yecTtBO NpOaYyKTOB KOKCOBAHUSA 1 CNOCOOLI €ro NOBbLILLEHMWS

18.BnunsHune cbipbsa Ha BbIXO4, U Ka4eCTBO NPOAYKTOB 3aMeSIEHHOrO KOKCOBaHNSA
19.Katanutundeckun kpekunHr. OCHOBHbIE 3Tanbl npoLecca. XnmMm3m npouecca.
20.Cblpbe KaTanuTMyeckoro KpekuHra. TpeboBaHust K kayecTBY cbipbsi. Cnocobbl
NnoAroToBKWU Cbipbsa ANdA rnybokon nepepaboTku

21.Katanutuyeckmun KpekmHr. OCHOBHble (pakTopbl npouecca. TemnepaTypa, Bpems
KOHTaKTa KaTtanusaTtopa u cbipbs. [laBneHue, KpaTHOCTb LIMPKYISUMnN KaTanusaTtopa
22.BnusaHune akTMBHOCTU N CENEKTUBHOCTU KaTann3aTopoB Ha rnyouHy npeBpaLleHns un
BbIXOZ LieNeBbIX NPOAYKTOB

23.KaTtanuaatopbl KpekmHra. OCHOBHbIe 3Tanbl pa3sBuTus. PereHepaums katanmsartopa.
Ho6aBku B kKatanusatop. TpeboBaHus K KaTannsaTtopam KpekuHra.

24.Tpouecc rMapoOYUCTKU CBETNbIX HedTenpoaykToB. [NpoMmbilneHHas ycTaHOBKa
rmapooYmCTKN amsenbHoro Tonnuea. OCHOBHbIE (hakTopbl Npouecca
25.IHTeHcndukaumna npolecca rmapokpekmHra ryapoHa

26. 'moporeHM3aunoHHble  MpouecChbl, WX 3HayYeHMe B  COBPEMEHHOW
HedTenepepaboTke 1 NOBbILLEHUM IMyBUHbI NepepaboTkn HedpTH

27. Cnocobbl MmogepHM3aumn yrnybnsaoLwmx npoLeccoB rmapoKpeKknHra



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




