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51.B.1.01.09 «OCHOBbI NPOEKTUpPOBaHUA U 06opypoBaHMe XUMUYECKUX NMPOU3BOLCTB»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

(BOJIKHOCTb, CTENeHb, y4eHoe 3BaHune)

3aBeayowmn kagenpon

COlr'JTACOBAHO:

MpepcenaTenb METOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (Mam y4yebHo-
METOANYECKON KOMUCCUN)

PykoBoamnTens obpazoBaTesibHOMN
nporpamMmbl

0.B XabubpaxmaHoBa

(®Kno)

0.B. XabubpaxmaHoBa,
KaHOnaaT XMMN4eCKnxX Hayk

(®UO, cTeneHb, yyeHoe 3BaHue)

(®UO, cTeneHb, yyeHoe 3BaHue)

0.B. XabubpaxmaHosa,
KaHAMAAT XMMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaunmeHoBaHue (3HaTb, yMeTb, BnapeTh,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HauMeHOoBaHue MHOMKATOPa BOCTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
. KOMMeTeHUUun KOMMeTeHUUu
KOMMeTeHLU U DOCTUXXEHUSA
KOMNeTeHLUu)
MpodeccrnoHalibHble KOMMNeTeHL MK
MK-2 CnocobHocTb | MK-2.7 OcywecTBnseT
YCTPaHATb MeponpuaTusa no peaausauuu | BnageTtb HaBblkaMu
OTKJIOHEHUSA OT N ynyylWeHnto 3KCnayaTauum | NpoBefeHns MepornpuaTuin no
He YCTaHOBJIEHHOr O LencTByoLero YNYHLIEHNIO 3KCnyaTaumnm
npefycMOTpPEHO pexxunuma B obopynoBaHus, OencTByoLwero
COOTBETCTBUM C COBEPLLEHCTBOBAHMIO TEXHOJI0rM4eckoro
TpeboBaHNAMM opraHusauum Tpyaa obopypoBaHua
pernaMeHTa paboTHMKOB

3HaTb OCHOBHbIE TUMbI
NpPON3BOACTBEHHOIMO
obopyLoBaHMA; MepoONpUATHA
no peanunsaumm 1 ynyyweHuto
3KCNAyaTauum
TEXHOI0rM4eCcKoro
obopynoBaHuS; HOPMb
TEXHOI0rM4EeCKOro pexnma
XVIMUKO-TEXHONOr NYECKNX
npoLeccos

YMeTb 0CyLLeCTBAATL
ONTMUMasbHbI BbIGOP
TEXHO0rM4eCcKoro
obopynoBaHus npm
BbIMNOJIHEHUN MPOEKTHbIX
paboT

MK-3 KoHTpOJIb
cobnogeHns
TEXHOI0r NYeCKnX
rnapaMeTpoB B
npepenax,
YyTBEPXXAEHHbIX
TEXHOI0r N4eCKmM
periaMmeHToM

MK-3.1 Obecne4vnBaeT
cobnofeHve periamMeHTHbIX
pexumoB paboThl
TEXHOI0MMYECKNX 06BEKTOB

BrnageTb HaBblIKaMWy
NMPOEKTUPOBAHUS
TEeXHOI0rM4eCcKnx NpoL,eccoB
n obopynoBaHua AN
obecneyeHns besonacHOCTH
NnpoBeAeHNS
TEeXHOI0rM4eCcKMx NpoL,eccoB
n paboTbl 060pyLOBaHNS
XMMUYECKNX NPOM3BOACTB C
YY4ETOM CYLLECTBYIOLLUX HOPM
1 NpaBun

3HaTb MeTobl 1 cnocobb
NMPOEKTNPOBAHUS
TEeXHOI0rM4eCcKMX NpoL,eccoB
N TEXHOJIOrMYeCcKoro
obopyaoBaHua, cpeacTea
KOHTpONS cobnogeHns
TeXHOJIOrNYyeCcKmnx
napamMeTpoB B COOTBETCTBUU
C TEXHONOrNYecKnM
pernameHToM




YMeTb obecneymnsaTb
cobniogeHne pernaMmeHTHbIX
pexxnumos paboTsl
TEXHONOrnyecknx o6 bEKTOB
npu NPOeKTUPOBaHUN
TEXHONOrMYyeCcKnx NpoLeccos

2. MecTo gucumnauHbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMmbi

MecTo AWUCUMNANHLE (MOAYNsA) B CTPYKType obpa3oBaTenbHOM NporpamMMbl: 4acTb, popMmupyemasn
y4yacTHMKaMu obpa3oBaTesibHbIX OTHOLLEHUN

Kopn
KoMn MpepwecTBylowWwmne MapannenbHO ocBaMBaeMblie Mocnepyiowiune
eTeH BAUCLUNMNHBI OUCLLUMNJIUHBI BUCLUMJIMHBI
uumn
MepBunyHas nepepaboTka HedTH;
Mpon3BOACTBEHHAsA MpaKTMKa:
TexHonornyeckas (MpoeKkTHo-
TexHosorn4yeckas) npakTuKka;
CuncTtema ynpasieHns XMMUKO- MoAroToBKa K npoueaype 3awmThbl
TeXHOM0r n4ecKkmMMmn npoueccamu; 1 3alLKTa BbIMYCKHOW
nK-2 TexHOI0rna BTOPUYHBIX NPOLLECCOB | KBANNMUKALMOHHON paboThbl;
HethTenepepaboTky 1 [Mpon3BOLACTBEHHAsA NPaKTUKa:
HedTexumumn; TexXHONorns u TexHosiormn4yeckas (MpoekTHo-
obopynoBaHue TexHosornyeckas) npakTmka
HedTenepepabaTbiBatOLLMX
NPON3BOACTB; TEXHONOr NS 1
obopynoBaHme Npon3BoacCTB
OpraHM4yeckoro CMHTes3a
OCHOBbI XVMUWN 1 TEXHONOT UK
BbICOKOMOJIEKYNIAPHBIX
coeaunHeHunin; OCHOBbI XUMUN ©
TEXHOJI0r M NOBEPXHOCTHO-
MuHepanbHble N CUHTETUYECKNE
aKTUBHbIX BelLecTs; MepBuyHan
Macna; MoarotoBka K npouenype
nepepaboTka HedTw; N
3aLNUThbl U 3aLLKTa BbIMYCKHOW
Mpon3BOLCTBEHHAA MpaKTUKa: y
KBa/MNKaLMOHHON paboTel;
TexHosorn4yeckas (MpoekTHo-
Mpon3BOLACTBEHHAA MPaKTUKa:
MK-3 | TexHonornyeckas) NpakTuKa;
TexHosnornyeckas (MpoeKTHo-
Cnctema ynpasneHuUs XUMUKO-
TeXHONorn4yeckas) NpakTrKa;
TEXHOMOr M4ecKMMmn npoueccamu;
XVMMOTOI0rA MPOAYKTOB
TexHonoruns n obopynoBaHue
He(TenepepaboTky 1
HedTenepepabaTbiBalOLLNX
HedTeXMMUNN
NPOW3BOACTB; TEXHONIOMNS 1
obopyLoBaHMe NPOM3BOACTB
OpraHMYecKoro CMHTE3a;
XuMn4yeckune peaktopsbl

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHbIX eAMHUL,AX C YKa3aHUeM KOoJIMYyecTBa
aKajAeMn4YeCcKnxX 4acoB, BbiAesIeHHbIX HA KOHTAaKTHYI0 paboTy oby4alowmxcs ¢
npenogasaTtesieM (nNo BUAaM y4eOHbIX 3aHATUIA) M HAa CaMOCTOATENIbHYIO paboTy

Bup yuebHon paboTbl

obyuvarowmxcs
8 ceMmecTp
Bcero yacos
yacos /
/ 4acoB B

. 4Yyacos B
3/1IeKTPOHHOM .
dhopme 3/1eKTPOHHOM

¢dhopme




AyauTopHas KOHTaKTHas paboTta (Bcero), 48 48
B TOM 4unCe:

Jlekuunn 16 16
MpakTuyeckne 3aHATUS 32 32
CamocTosaTenbHas paborta (Bcero), 96 96
B TOM YunCeE:

NMOArOTOBKa K MPaKTUYECKUM 3aHATUAM 24 24
NoAroToBKa K 3K3aMeHy 12 12
COCTaBJIEHNE KOHCMEKTOB 60 60
KoHTposnb 36 36
NToro: yac 180 180
WTtoro: 3.e. 5 5

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpPUPOBaHHOE MO TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCcTBa akafieMU4YeCKUX 4YacoB U BUAOB
y4yeOHbIX 3aHATUH

Bupbl yuebHOM
HarpyskKu u ux
Ne HamMeHoBaHuWe paspaena AUCLUNUHDI TPYROEMKOCTb, Hachl
paspena
n3 | np|n3|cpc|Beere
Yyacos
1 OCHOBHbIE CTafunN NPOEKTUPOBAHNA XUMUNYECKMX MPON3BOLCTB >lolal s 24
n obopynoBaHms
2 Knaccudukaums xmMmmnyeckoro obopyaosaHums. slol sl 26 38
KOHCTPYKLMOHHbIE MaTepualibl
3 Bbibop 1 pa3paboTka TEXHONOrMYECKON CXEMbI MPOM3BOACTBA 4 10| 8| 24 36
O6wime NpvHUMMbLI aHanm3a, pacyeTa u Bbibopa
4 610 12| 28 46
TexHonornyeckoro obopynoBaHNsA XMMNYECKNX NPON3BOACTB
Koutponb| 0 | O | O 0 36
WUtoro| 16| 0 | 32| 96 180
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUHN
KonuuyectBo
Ne HauMeHoBaHUe Copep>xaHue nekuum . yacos /
Tema nekuum (Flepe‘-leHb ONOaKTNYeCKUX e ANHNLL: 4YacCcoB B
3aHATUA pasgena y
paccMaTpmMBaeMbIX NnoaTem, BOI'IpOCOB) 2J1IeKTPOHHOU
¢dpopme

8 cemecTp




OCHOBHble CTaaumn

Lenwn, 3aga4ym n cneunduka
NPOEKTUNPOBAHNS XUMUNYECKNX
npoun3BoacTs. Obwas cxema
opraHuMsauunm npoekTmpoBaHms. Coctas
NCXOOHbIX OaHHbIX A5 MPOEKTUPOBaAHMS

npoekTupoBaHus | OCHOBHbIE CTagun u
XMUYeckux 0bbekToB 1 060pyL0BaHNS
XUMUYECKUNX 3Tans.l
L4719 TUNOBbLIX TEXHOOMMYECKNX
npon3BOACTB U NPOEKTMPOBaHNSA
npoueccoB. OCHOBHLIE 3Tanbl U CTagum
obopyoBaHus
NPOEKTNPOBAHNS XUMUNYECKNX
npon3BoACTB 1 0bopynoBaHus. Pabovas
LOKyMeHTauuns. NMpoeKkTHO-CMeTHas
LOKyMeHTaLuuns
Knaccudukaumsa XxmMMmyeckoro
obopynoBaHusi. TpeboBaHus,
npeabsasasemMblie K 060pyL0BaHNIO NpK
NpoekTnpoBaHnn. OCHOBHbIE (DaKTOPHI,
NeXxallume B 0CHOBe BbIbopa KOHCTPYKLMM
Knaccugmkaums €aKUMOHHbIX annapaToB: arperaTHoe
(pukall TpeboBaHus, peaku P P
XUMUYECKOro COCTOSIHME pearnpyoLnx BeLecTs,
npeabsBAsSEMbIE K .
obopynoBaHus. TeMnepaTypHbIN peXxnuMm, faBieHne,
obopynoBaHuo npu .
KOHCTPYKLUMOHHbIE TenJsoBOM 3PPeKT peakumu,
NPOEKTUPOBaHUN
MaTepuanbl NHTEHCMBHOCTb TemnaioobmMeHa,
arpeccnBHOCTb M B3PbIBOOMACHOCTb
paboyenn cpenbl u T.n. OcobeHHOCTH
3CKU3HOIr0 KOHCTPYUPOBAHMNS Pa3nYHbIX
rpynn annapaToB XVMWUYeCKon
TEXHOJIOr K
KOHCTPYKUMOHHbIE MaTepuasbl. Bugbl
KOHCTPYKUMOHHbIX MaTepManoB: CTaan u
Buab! CMAaBbl, YyryHbl U CriaBhbl,
Knaccngurkauums HeMeTasIn4eckne maTepuans.
KOHCTPYKLMNOHHbIX
XUMUYECKOro MATEDUANIOB OcHoBHble TpeboBaHUs, NpeabaBASEMbIE
obopynoBaHuA. 060 p,EI,OBaHI/IFI K BbIOOPY KOHCTPYKLIMOHHbIX MaTepuanos
KOHCTPYKLMOHHbIE XI/IM?/IY-IGCKI/IX npv MPOEKTMUPOBAHNM XMMUNYECKOr0
MaTepuabl obopynoBaHusA. Xummyeckas u
NpOn3BOACTB
3/1IeKTpoXmMmyeckas Kopposuu. Buabl
KOPPO3UOHHbIX pa3pyLleHunin. Cnocobsl
3aMTbl OT KOPPO3MK
icxodHble oaHHble 4S8 pa3paboTku
TEXHOJIOTMYECKOW CXeMbl. AHanun3
Bbibop n MCXOOHbIX AaHHbIX. [TocnefoBaTesibHOCTb
pa3paboTka icxodHble faHHbIe pa3paboTKM TEXHOOrMYECKOW CXEMBI.
TexHosornyeckon | ons bnok-cxema npon3BoAcCTBa U eé
CXeMbl NPOEeKTNPOBaHNA feTanmsaums. Pa3bueka Kaxxaon cTagun
npon3BOACTBa npoLecca Ha OTAeJbHbIE
PU3NKOXMMUYECKME N XUMUYECKME
onepauuu
CocTaBfieHne NpUHLMNNaIbLHON
TEXHOJIOrMYeCKOW CXeMbl MPON3BOACTBA.
BLIGOD U 06Bs3Ka OTAENbHLIX Y3JI0B
a3 ap60TKa MpuHUUNManbHble TexHonornyeckom cxemol. Cneundmkaums
pasp . | TexHonornyeckne obopynoBaHus. PazmelyeHne
TEXHO0rMYeCKom
CXEMbI CxeMbl. Pa3melyeHne | TexHonorn4eckoro obopynoBaHus.
obopynoBaHus MpuHUMMBLI FPYNNNPOBKK 060pYyLOBaHNA.
NPON3BOACTBA pyAa pyHL, pynnup pyAn

ObecneyeHne NPOMbILLIEHHOW
6e3onacHoCcTK 1 TpeboBaHMI MO OXpaHe
TpyZa. Beibop Tenno- n xnagoHocuTenen




Obwue NpuHUMMbI
aHann3a, pacyeTa

Ob6ocHoBaHMe BbibOpa TEXHOJIOMMYECKOr0

1 Bbibopa Beibop obopynosaHus. ObLine NpuHUMUMbI
6 TEXHOJIOrMYeCKOoro | TeXHOMOrMYeckoro | aHanmsa, pacyeTa v Bbibopa 2
obopynoBaHuA obopynoBaHus TEXHOJ/I0rn4eckoro obopynoBaHma
XUMUYECKUNX XUMUNYECKUX NPOU3BOLACTB
npon3BOACTB
MexaHun4yeckni yer BaHNS.
06LLMe NPUHLAD exaHunyec pacyeT obopynoBsa
0cobeHHOCTU KOHCTPYMPOBAHNSA ©
aHann3a, pacyeta
MeXaHM4eckoro pacyeTa annapaTos
1 Bbibopa PacueTt
BbICOKOr0 flaBieHuns. TexHoornyeckume
7 TEXHOSIOMMYECKOro | TEXHOIO0rNYeCcKoro 2
obopynoBaHus 060py10BaHNS pacyeTbl. PacyeT peakLMOHHbIX 1
MaccoobMeHHbIX annapaTos. PacyeT
XUMUYECKNX y
rMAPaBANYeCKUX CONPOTMBNEHNA. PacyeT
Npou3BOACTB
HecTaHZapTHoro obopyaoBaHus
OCHOBHbIe NyTW COBEPLUEHCTBOBaHNUSA
Obwme NpuHLMMbI NPOeKTHbIX paboT. Micnonb3oBaHune
aHann3a, pacyeta MEeTOL0B MOAENNPOBaHNSA XUMUNKO-
1 Bbibopa TEXHOJIOrMYECKNX MPOoLLEeCcCoB.
CoBeplLUeHCTBOBaHMe .
8 TEXHOJIOrNYeCcKoro MprMeHeHne BbIYNCIUTENIbHON TEXHUKN 2
NPOEKTHbIX paboT
obopynoBaHua 1 3/1EMEHTOB aBTOMaTU3NPOBAHHOIO
XUMUYECKINX NPOEKTUPOBAHNS NPU BbINOJHEHUN
Npoun3BOACTB MpOeKToB. TexHn4eckoe obecneyeHmne
CAMp
UToro 3a cemecTp: 16
Wtoro: 16
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATNSA He peann3yloTCs.
4.3 Copep>XaHue NPaKTU4YeCKUX 3aHATUN
KonuyectBo
Tema Copep)xaHue NPaKTUYECKOro 3aHATUA Yyacos /
Ne HaumeHoBaHue
npakTU4ecKoro (mepeyeHb AMOAKTUYECKUX eANHWLL: YyacoB B
3aHATUA paspena .
3aHATUA paccMaTpuBaeMblX MOLATEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme
8 cemecTp
OCHOBHble cTagum
NPOEKTUPOBaAHUS OCHOBHbIe 3Tanbl 1 OpraHu3aumns
1 XUMUNYECKUX CocTaB npoekTa NPOEKTUPOBAHNA XUMUNYECKUX 2
NPOU3BOACTB U npoussoacTs. CocTas npoekTa
obopynoBaHua
OCHOBHble cTagum
NPOEKTMPOBAHUS OCHOBHbIe 3Tanbl U OpraHu3aLmns
2 XUMUNYECKMX CocTaB npoekTa NMPOEKTUPOBAHNA XUMUNYECKUX 2
NPOU3BOACTB U npounssoacTs. CocTas npoekTa
obopynoBaHusa
Knaccugmkauymsa
XUMUYECKOro CTpyKTypHas cxema y y
. | PazpaboTka CTPYKTYPHOW CXEMbI TUMOBOWA
3 obopynoBaHus. peKTUPUKaLMOHHON : 2
PEeKTU(PNKALMOHHON YCTaHOBKN
KOHCTPYKLMOHHbIE | yCTaHOBKM
MaTepuanbl




Knaccugukaums

XVIMUYECKOro CTpyKTypHas cxema y y
. | Pa3paboTka CTPYKTYpPHOI CXeMbl TUMOBOM
4 obopynoBaHums. PEeKTUGMKALMOHHOW :
PeKTU(MMKALMOHHOW YCTaHOBKN
KOHCTPYKLIMOHHbIE | yCTAaHOBKM
MaTepuanbl
Knaccugmkauymsa
y KOHCTPYKLMOHHbIE MaTepuabl
XUMNYECKOro /3y4eHne cBoncTs
XUMUYECKOr0 1 HEPTEXUMUYECKOTO
5 obopynoBaHus. KOHCTPYKLMOHHbIX g
MaLUMHOCTPOeHUS. 3yyeHne CBONCTB
KOHCTPYKLMOHHbIE | MaTepranos
KOHCTPYKLIMOHHbIX MaTepuanos
MaTepuanbl
Knaccugumkauymsa
y KOHCTPYKLIMOHHbIE MaTepuabl
XMMNYEeCKOro /3y4eHmne cBoncTs
XUMUYECKOr0 1 HEPTEXUMUYECKOTO
6 obopynoBaHus. KOHCTPYKLMOHHbIX g
MaLUMHOCTPOEHUS. 3yyeHre CBONCTB
KOHCTPYKLMOHHbIE | MaTepranos
KOHCTPYKLIMOHHbIX MaTepuanos
MaTepuabl
Beibop u
pa3paboTka
. | Bnok-cxema PaspaboTka 6/10K-CxeMbl NPOM3BOACTBA.
7 TexHoJ10rnyeckom
CXEMbI Npon3BOACTBa SCKU3HasA TexXHOornyeckasa cxema
Npon3BOACTBa
Bbibop u
pa3paboTka
. | Bnok-cxema PaspaboTka 6/10K-CXxeMbl NPOM3BOACTBA.
8 TEXHONOrMYEeCKon
CXEMbI Npou3BOLCTBa DCKU3Has TeXHONornyeckas cxema
Npon3BOACTBa
Bbibop u
PaspaboTka y
pa3paboTka y PaspaboTka NpuHUMNNANbLHOWN
.| npyHUMnNnanbHon y y
9 TEXHOJI0rN4eCKom ; TEXHOI0rM4eCKOW CXeMbl, COBMELLEHHON
TEXHOJI0rM4eCKOA y
CXEMbI CO CXeMoW aBTOMaTM3aLuUn
CXEMbl
Npou3BOACTBa
Bbibop 1
Pa3paboTka y
pa3paboTka y PaspaboTka NprHUMNNANLHOW
.| npyHUMnNnanLHon . y
10 TEeXHOJI0rN4eCKom . TEXHOM0rM4eCKOW CXeMbl, COBMELLEHHOMN
TEXHOJIOrMYECKOWA y
CXEMbI CO CXeMOW aBTOMaTM3aLuUn
CXEMBb
Npou3BOLCTBa
ObLme NpuHUMNBGI
aHanM3a, pacyeTa
1 BbibOpa Beibop 1 pacyer 0O6ocHoBaHWe BbIBOpa XUMUYECKOTO
11 TEXHOJIOTMYECKOr0 [ XMUYeCKoro obopypoBaHus. Bbibop 1 pacyeT
obopynoBaHus peakTopa XMMUYECKOro peakTopa
XUMUNYECKNX
Npon3BOACTB
ObLwme npuHUMNGI
aHanm3a, pacyeTa
1 Bbibopa Beibop v pacyet O6ocHoBaHMe BbibOpa XMMNYECKOro
12 TEXHONOMMYECKOro | XMMN4yeCckoro obopypnoBaHus. Beibop n pacyeT
obopynoBaHus peakTopa XMMUYECKOro peakTopa
XUMUNYECKNX
Npon3BOACTB
O6Lme NpUHUMMbI
aHann3a, pacyeTa
1 Bbibopa Bbibop n pacueTt Ob6ocHoBaHMe Bbibopa XUMUYECKOT 0
13 TEXHOJ/I0rMYECKOro | XMn4eckoro obopypoBaHus. Beibop 1 pacyeT
obopynoBaHus peakTopa XMMUNYECKOro peakTopa
XUMNYECKNX
NpPON3BOLCTB




O6Lwme npuHUMMBI .
MexaHun4eckui .
aHanMsa, pacyeTa acyer MexaHn4eckuin pacyeT obopyoBaHuS,
1 Bbibopa P paboTatowero nof n3bbITOYHbIM
obopynoBaHus, .
14 TeXHoJIorn4yeckoro fasneHveM. TpeboBaHUS NPOMbILLEHHON 2
paboTatoLlero nog
obopynoBaHus 36bITOYHBIM H6e3onacHoCcTK K 060pyLOBaHNIO,
XUMUNYECKNX paboTatowemMy noj AaBieHNEM
LaB/eHneM
NPON3BOACTB
6L npuHLANE MexaHn4eckKmnn .
aHanusa, pacyeta | oo MexaHun4eckuin pacyet obopynoBaHusa,
1 Bbibopa P paboTatolero nof n3bbITOYHbIM
obopynoBaHus, ;
15 TEeXHOJ/I0rM4eCcKoro fLaBneHneM. TpeboBaHUS NPOMbILLIEHHON 2
paboTatoLlero nog
obopynoBaHusa 36bITOYHBIM H6e3onacHoCcTu K 060pynoBaHNIO,
XUMNYECKNX paboTatoLemy noa AaBieHNeM
LlaB/IeHNEM
NpPON3BOLCTB
O6uume npuHLMNE! MexaHun4yeckunin .
aHanusa, pacyeta | oo MexaHun4eckuin pacyet obopynoBaHus,
1 BbIbOpa P paboTatoLero nom n3bbITOYHbIM
obopynoBaHus, _
16 TEXHON0rN4ecKoro LaBieHneM. TpeboBaHNA NPOMbILLIEHHON 2
paboTatoLlero nog
obopynoBaHus 365TOUHBIM 6e30nacHOCTM K 060pyA0BaHMIO,
XUMUNYECKNX paboTatowemMy noj AaBieHNeEM
LaBneHnem
Npon3BOACTB
WToro 3a cemecTp: 32
Utoro: 32
4.4. Copgep>XaHue caMoCcToATeNIbHOM paboThbi
Bug, Copep>XaHue CaMOCTOATEJIbHOM
HaumeHoBaHue y paboTbl KonuuectBo
CaMOCTOATEJIbHOM
paspena paboTkl (mepeyeHb ANAAKTUYECKUX €ANHNLL: Yyacos
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
8 cemecTp
KoHCNeKTupoBaHmne 0CHOBHOW ©
OcHoBHble cTagum LOMONHUTENbHON NUTEpaTypbl N0 TEMaM:
NPOEKTUPOBaHMA CamocToaTencHoe | OCHOBHbIE CTaAUN NPOEKTUPOBAHUS
XUMUYECKNX n3yyeHue XUMUNYECKNX MPOM3BOACTB U 14
NMPON3BOLACTB " MaTepuana obopynosaHus. KOHCTpyKTOpCKas
obopynoBaHus LOKYMeHTauns. TexHnyeckoe
npennoxeHue. TexHnyeckoe 3agaHune
OCHOBHbIE CTaanmn
NPOEKTUPOBaHMA MoproTtoBka K VI3y4yeHune TeopeTnyeCckoro Matepuasa rno
XUMUYECKNX NnpakTU4YeCKNM TeMme NpoBeeHns NPakTUyeckoro 4
NPON3BOLCTB " 3aHATUAM 3aHATMA, OhOPMIIEHNE OTYETA
obopynoBaHus
KoHCneKkTupoBaHne 0CHOBHOM U
OMNOJIHUTESIbHOW NINTepaTypbl N0 TEMaM:
Knaccugumkauyms A patyp
Knaccugpukaums XMMmn4yeckoro
XUMUYECKoro CamocToATeNbHOE
obopynoBaHns. KOHCTPYKLMOHHbIE
obopynoBaHus. n3yyeHune 20
MaTepuanbl, NPpMMeHsaeMble 4Jis
KOHCTPYKLMOHHbIE MaTepuana
n3roTosneHnsa obopynoBaHms
MaTepuanb

XUMNYECKON N HENTEXMMUYECKON
TEXHON0rnm
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Knaccudgukauyms

XVMUNYECKOro MoaroToBKa K /3y4eHne TeopeTuyeckoro matepumana no
obopynoBaHus. NpaKTUYeCKnUM Teme NnpoBefeHns NpakTNYeckoro 6
KOHCTPYKLIMOHHbIE 3aHATUAM 3aHATUSA, 0hOpMIIEHNE OTYeTa
MaTepuanb
KoHCneKTupoBaHme 0CHOBHOMN U
LOMNOJIHNTENbHOW IMTEpaTypbl N0 TEMAM:
CocTaB TEXHONOrMYEeCKON CXeMbI
npou3BoAcTBa. MNepeyeHb NCXOOHbIX
Beibop n pa3spaboTka CamocToATeNbHOE | AaHHbIX AN NPOEKTUPOBaHNS
TEXHOJIOrM4ecKom n3yyeHune TEXHOJIOrMYeCKNX NpoLLeccoB 20
CXeMbl NPOM3BOACTBA MaTepuana XUMUYECKON TEXHOSIOrUK. 3aada
CO34aHNA TEXHOJIOMMYECKON CXEMbI
HOBOIrO NPOM3BOACTBA. MpUHLMMLI
rPYNNMPOBKM TEXHONOr MYECKOro
obopynoBaHus
Beibop n pa3spaboTka MoaroToBka K V3y4yeHne TeopeTn4eCckoro Matepumana no
TEXHON0rM4yecKomn NPaKTUYeCKUM TeMe NpoBeAeHNs NPakKTU4eCcKoro 4
CXeMbl NPOM3BOACTBA 3aHATUAM 3aHATUSA, OhOpPMIIeHNE OTHeTa
KoHCcneKTupoBaHme 0CHOBHOMN 1
Ob6uwue npuHUUNGI LOMONHUTENbHON NUTEepaTypbl N0 TEMaM:
aHasn3a, pacyeTa u O6wime NpMHUMMbI aHan3a, pacyeTa u
BblboOpa CamocToaTenbHoe | BblbOpa TEXHOJIOMMYECKOro
TEXHOJI0rM4eCcKoro n3yyeHve 060pyn0BaHNSA XUMUNYECKNX 10
obopynoBaHus MaTepuana npon3BoacTB. PacyeT Tenn00bMeHHbIX
XUMUYECKNX annapaToB. Bbibop Tenno- n
Npon3BOACTB XnafoHocmTenen. PacyeT KOMOHHBIX
annapaTos.
Ob6uwue NpuHUUNGI
aHann3a, pacyeTa u
Bblbopa MoaroToBka K V3y4yeHune TeopeTnyeckoro Matepuana no
TEXHO/I0rM4eCcKoro NpaKTUYeCKnM Teme NnpoBeaeHns NpakTNYecKoro 6
obopynoBaHus 3aHATUAM 3aHATUSA, OhOPMIIeHNE OTHeTa
XVMUNYECKNX
Npon3BOACTB
Ob6uwue NpuHUUNGI
aHann3a, pacyeTa u
BbIbOpa
TEXHONOFMYECKOrD MoaroToBka K MoAroToBKa No 3Kk3aMeHaLNnOHHbIM 12
3K3aMeHy BOMpocam
obopynoBaHus
XVMUNYECKNX
NPON3BOACTB
Wtoro 3a cemecTp: 96
WToro: 96

5. MepeuyeHb yueOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO 0becneyeHus no
AucuunnuHe (Mmoaynio)

n/n

Bbubnuorpaduueckoe onucaHue

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

OcHoBHasa nuTepaTypa
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MaLuuHbI 1 annapaTbl XUMUYeCKnX, HedTenepepabaTbiBaoOWnX 1
Hed)TeEXMMUYECKUX MPON3BOACTB: y4ebHoe nocobue / CemakumHa O.K.,
MpocobpaszoBaHue, pen. KopoboykumHa B.B.: 2021.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||99931

DNEKTPOHHbIN
pecypc

MalumHbl M annapaTtbl XMMUYecKmnx, HedTenepepabaTbiBatOWMX U
HedhTeEXMMNYECKUX MPON3BOACTB: y4ebHoe nocobue / CemakumHa O.K.,
ToMcKuA noMTexHn4ecknin yHmeepcuteT: 2016.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||83969

DNIEKTPOHHBIN
pecypc

MpoeKkTMpoBaHMe aBTOMaTU3NPOBAHHbLIX TEXHOMOr MYECKX KOMMJIEKCOB
HedpTenepepabaTbiBaOLWNX U HEPTEXMMUYECKMNX MPON3BOACTB: Y4ebHoe
nocobue / MypTasuH T.M., UH(pa-NHxXeHepus: 2022.- Pe)xum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||123820

DNEKTPOHHBIN
pecypc

PacyeT peKTUMPUKALNOHHBLIX KOJIOHH YCTAHOBOK MeperoHKn HedTu:
yyebHoe nocobue / MpedyxmHa A.A., EnnnaouHcknin A.A., MuHrasos P.P.,
Mnoxo.a C.E., Ka3aHCKUI HaLWOHa bHbIA NCCAeO0BaTENbCKIUN
TexHonormnyeckuin yHnsepcuteT: 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79495

DNEKTPOHHBIN
pecypc

LlononHuTenbHas nuTepaTypa

WccnepoBarve n pa3paboTka METOA0B pacyeTa PeKTUPUKALNOHHBIX
KOJIOHH XMMUNYeCKUX MPOU3BOLCTB: MOHOrpadusa / CeungyeHko A.W.,
CeupyeHko E.A., Ctpurun B.C., CeBepo-KaBka3ckui pefepasibHbin
yHuBepcuteT: 2014.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||63209

DNIEeKTPOHHbIN
pecypc

MalLUnHbI 1 arperaTbl KOKCOXMMUYECKUX 3aBoaoB. Y.l. ObopygoBaHue
KOKCOBBIX 1 XMMUYeCKUX LiexoB: y4yebHoe nocobue / BnaceHko O.A.,
OnmenTbeB A.O., Aweynos H.A., TnnsnHcknin C.A., KoH4nkos C.A.,
[loHbacCcKnin rocy1apCTBEHHbIN TEXHUYECKUA NHCTUTYT: 2021.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||122685

DNIEKTPOHHbIN
pecypc

MoaenmpoBaHue 1 pacyeT NPOMbILLIEHHbIX PEAKTOPOB XUMUNYECKOW
TEXHONOrumn : MeTof.yKasaHus K nab.pabotam / Camap.roc.TexH.yH-T,
XuMmnyeckasa TeXHONIOrMs U NpoMbILNeHHas 3konorus; coct. C. M.
LWkapynna.- Camapa, 2014.- 36 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2104

DNIeKTPOHHbIN
pecypc

Ob6opynoBaHme Npon3BoACTB HedhTenepepaboTky N HEQTEXUMIN :
y4yeb.nocobue / Camap.roc.TexH.yH-T, TEXHONOI NS OPraHNYeCKoro 1
HeTeopraHmnyeckoro cuHTesa; coct. W. JI. Mnasko.- Camapa, 2014.- 55 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2143

DNEKTPOHHBIN
pecypc

OcHoBHbIe annapaTbl XMMUYECKNX NPOU3BOACTB: NpakTuKyM / Kau H.I'.,
KoHbirmH C.b., CaMapCKui rocyiapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET,
9bC ACB: 2019.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91775

DNIEKTPOHHbIN
pecypc
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PacyeT pekTU(NKALNOHHbBIX KOJIOHH YCTAHOBOK MEPEroHKU HedTu:
y4ebHoe nocobue / MpedyxmHa A.A., EnnnauHcknin A.A., MuHrasos P.P.,
Mnoxosa C.E., Ka3aHCKMI HaLMOHaIbHbI UCC/IeLoBaTENIbCKUIA
TexHonormyeckuin yHnsepcuteT: 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79495

DNEKTPOHHBIN
pecypc

JocTtyn obyyatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHON

NHMOPMaLMOHHON 06pa3oBaTeNbHONM Cpeabl yHBEpcUTeTa 1 cainTa HTB Caml'TY no JIorvHy 1 Naposto.

6. NMepeueHb MH(.I)OpMaI.I,MOHHbIX TEeXHOJIOruH, UCcnoJibdyeMbiX Npum oCyLlecCTBJiIEHUN
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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
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
1 . JInueHsnoHHoe
cucTeMa (3apybexHblii)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHbii)
MporpammHoe obecnevyeHmne AO "AHTUnnarnat"
3 9 JInueH3noHHoe
«AHTUNNArnaT.oKCnepT» (OTevyecTBEHHbIN)
«JTabopaTopun
4 | AHTuBupyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)
5 BMp]’yaanbIM y4ebHbIN KOMMNIEKC LngpoBoWi 000 <<I'IporpaMJ]a6>> JIMLIEH3NOHHOE
OBOWHUK «[epepaboTka HedTU 1 raza» (OTeyecTBEHHbIN)

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

rln\/l; HaumeHoBaHMe KpaTkoe onucaHue Pexum pocTtyna
1 | KoHcynbTaHT noc http://www.consultant.ru Pecypcel oTKpbITOrO
nocTyna
2 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypilgci';llfgbworo
CanT, NOCBALLEHHbIN
nobblve, nepepaboTke
Hed TV N TEHLEHLUNAX
pa3BuTua . . Pecypcbl OTKpLITOro
3 HedTenepepaboTku B PO. http://vseonefti.ru nocTtyna
CripaBoy4Has,
3KOHOMMYecKasa 1 npyras
nHdopmaLms.
3apybexxHblie 6a3bl
4 Scopus - 6a3a AaHHbIX http://www.scopus.com/ LaHHbIX
pechepaToB ¥ LMTUPOBAHWS OrpaHUYeHHoro
focTyna
Poccuminckmne 6asbl
dNeKTpoHHasA bubnmoTeka s S P JaHHbIX
5 V3maHWi CamMITY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OF PaHINEHHOrO
focTyna
Poccuminckmne 6asbl
INEeKTPOHHO-6nbIMoTeYHas ) . NaHHbIX
6 cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYyeHHOro
fnocTyna
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http://www.consultant.ru
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://vseonefti.ru
http://www.scopus.com/
http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=
http://www.iprbookshop.ru/

8. OnucaHuMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro Nnpouecca No AucuuniauHe (mogynio)

JleKuNOHHbIE 3aHATUSA

Ayoutopma AN NEeKUWOHHbIX, CEMUHAPCKUX M MPaKTUYECKWNX 3aHATWIN, TeKyLlero KOHTPOAs u
NPOMEXYTOYHON aTTecTauum (C MynbTuMeaunHblM 060pyaOBaHUEM) YKOMMNNEKTOBaHb Mebenbio u
TeXHUYECKMMUN CpeacTBaMu obyyeHuns, cnyxawnMy ons npefctaBneHns yyebHon nHpopmaunm 60abLLon
ayamTopum.

MpakTUYeckue 3aHATUSA

AyauTtopus ONd NPakTUYECKMX W CEMUHAPCKUX 3aHATUI, TEKYLLEro KOHTPOS U MPOMEXYTOYHON
aTTecTauun, YKOMMIEKTOBAHHbIE CMELMNann3MpPoBaHHON Mebenbio 1 TEXHUYECKUMU CPefCcTBaMu 00yveHus
(NpoekTop, 3KpaH, KOMMbOTEP/HOYTOYK), C BLIXOAOM B CeTb VIHTEpPHET M LOCTYNOM B 3/IEKTPOHHYIO
NHMOPMaLMOHHO-06pa3oBaTenbHyto cpeay CamITY. AyauTtopus obopynoBaHa CneLmnann3vpoBaHHoi Mebesnbio:
CTONbI W CTYNbs ANS 0ByYatoLLIMXCS; CTON U CTYN AN NpenofaBaTens, AoCKa.

JlabopaTopHbie 3aHATUSA

JNlabopaTopHble paboTbl y4ebHbLIM NaHOM He NpeayCMOTPEHbI.

CamocToATenbHasa paborta

MomelleHns N8 CaMOCTOATEIbHON paboThbl OCHALLEHbI KOMMbOTEPHON TEXHUKON C BO3MOXXHOCTbIO
nogKn4yeHns K cetn «MHTepHeT» U LOCTYNOM K 3JIEKTPOHHON MH(OPMaLMOHHO-06pa3oBaTebHON Ccpeae
CamITY:

- KabnHeT ANs TeKylero KOHTPOAS U NMPOMEXYTOYHOW aTTecTauun, KYpCcoBOro NpoeKTUpoBaHUs,
rPynnoBbIX Y MHAMBUAYAbHbLIX KOHCYAbTauun aya. 212;

- KabuHeT Ang camocTosTensHon paboTel, ayautopus 304;

- KOMMbIOTEPHbIE KNaccol (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToaunyeckue matepuansbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekuum

[0 neKkummn CTyaeHT LOJHKEH NPOCMOTPETh y4ebHO-METOANYECKYI0 N HAayYHYIO uTepaTypy No TemMe
neKunm ¢ TeM, 4yTobbl MMeTb NpeacTaBneHre o npobaemax, koTopele ByayT pa3bupaTbCs B NeKLNN.

Mepel HavanoMm nekuum obyvawowmmcs coobllaeTca TeMa Nekuumn, nNaaH, BONPOCh), Noasexatine
pacCcMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobwaemblii
npenofaBaTeneM, LOMHKEH HE MPOCTO MPOCAYLWMNBaTLCA. OH f0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHAT, 3apUKCMpOBaH Ha Bymare v 3akpenieH B namsaTu. MNpucTynas K cayLlaHnio HOBOro y4yebHoro
MaTepunasa, Noae3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4YeHHbIM. Cﬂe,ﬂ,ﬂ 33 TEXHUKOW YTEHUS
NeKuMn (aKLEHT Ha CyLLeCTBEHHOM, NOBbILLEHWE TOHA, U3MEHeHMe pUTMa, naysa 1 T.n.), Heobxoammo BcAeq 3a
npenofaBaTesieM yMeTb BblAe/IATb OCHOBHblE KaTeropun, 3aKOoHbl 1 onpefensTb UX cogepxxaHue, npobnemsl,
npefnosiaraTb UX BO3MOXHblE pelleHuns, AoKa3aTeNbCTBa U BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
3Ha4YuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro mMaTepuana, ero KOHCMNEKTMPOBaHWe N AajbHelllee
n3yyeHue.

KoHcnekTupoBaHue nekuuu nossonseT obpaboTaTh, CMCTEMATU3MPOBATh UM Jyylle COXPaHWUTb
NONyYEeHHYI0 MHpOPMaLno ¢ TeM, 4Tobbl B ByaylieM MOXHO 6bi10 BOCCTAaHOBUTb B MaMATU OCHOBHbIE,
cofepxaTesibHble MOMeHTbI. TunnyHas ownbka, copepliaemMas obyyatowmmcs, [OCOBHOE KOHCNEKTUPOBaHMeE
peyn npenofasatens. Kak npasumno, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTaeTCA BPEMeHU Ha 06aymbiBaHme,
aHanm3 n cnHTes nHdopmaumm. OT6Mpas HyKHYK MHMOPMaLUIo, F1aBHbIe MbICAKU, MPoBieMbl, pelweHnsa u
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmuM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErKO B HEM
pa3obpaTtbca. XenaTenbHO 0CTaBUTb B paboynx KOHCMeKTax nons, Ha KOTOPbIX MOXHO OyaeT fenaTb NOMEeTKU
N3 PEeKOMEHAOBAHHOMW NWTepaTypbl, LOMNOMHALWME MaTepuan MNPOCAYLAHHON NleKuumn, a Takxe
nof4yepkmBatoLine 0cobyro BaXKHOCTb TeX UM UHbIX TEOPETUYECKMNX MOM0XKeHUN. C OKOHYaHUEM NeKuum
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paboTa Hal KOHCMNEKTOM He MOXXEeT CHMTaTbCs 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
MPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCY/AbTaLumM U T.M. C TEM, 4TOObl KOHCNEKT MOr 6biThb
NCMONb30BaH B MPoOLECcCe NOATOTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuumn -
He3aMeHUMbIN Y4eOHbI LOKYMEHT, HeoBX0ANMbIN AN1F CaMOCTOATENbHOM paboThl.

MeToanyeckme peKkoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIENAX BbIpaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHnsa HaBLIKOB B peLleHn NPoghecCMoHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJEHMEe C MNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT Codep)XaHue
npeanoXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHMWe peKOMeHO0BaHHOW NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMaHa NPakTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWA, 3a4a4 1 ap.

MoaroToBka 0byYatoLlerocs K NpakTUYeCKOMYy 3aHATUIO NPOM3BOAUTCA MO BoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKNX 3aHATUA 1 (namn) nekumin. B npouecce NoAroTOBKW K MPaKTUYECKUM
3aHATUSAM, Heobxonumo obpaTuTb ocoboe BHUMaHME Ha CaMOCTOATESIbHOE M3YyYeHWEe PeKOMEH0BaHHOM
MTepaTypsl.

PaboTa CTyneHTOB BO BPEMS MPAKTMYECKOr0 3aHATUS OCYLLECTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAatoTCa obyyalowmMmMCcs B Havyase Uam BO BPeMs 3aHATUA. Ha NpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCSH
aKTUBHOE y4yacTue B 0OCYXOEHUN KOHKPETHbIX CUTYyaLWui, cnoCoBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3HEKTMBHbIE peLIeHUs MOCTaBAEeHHbIX NpobneMm, ymMeTb HaxOAWUTb MOJIE3HbIN
LOMONIHUTENbHBIN MaTepuan No TemaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWe Ha
OCHOBHbIE MOHATWA, aNropPUTMbl, ONPenensaTb NPAKTUYECKY 3HAYMMOCTb pacCMaTPUBAEMbIX BOMNPOCOB. Ha
NPaKTNYeCKMX 3aHATUAX obyyatowmecs OOJKHbI YMETb BbINMOJHUTL PacyeT Mo 3aflaHHbIM MapaMeTpaM uan
BbipaboTaTb onpepeneHHble peweHns no obosHavyeHHoON npobneMe. 3agaHns MOryT ObiTb FPynMnoBbie U
NHAMBMAYaNbHbIE, B 3aBUCMMOCTU OT CZIOXKHOCTY Npeasiaraemblx 3a4aHui, Lenen 3aHatmsa, obuien nogroToBKy
obyyatoLmxcs npenoaaBaTesib MOXKET NOoACKa3aTb 00yYaloOWNMCS aNiroOpUTM peLleHns N nepBoe AencTeue,
UNn yKasaTb obliee HanpaBsieHWe pacCyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCA C NO3MLUIA NX
afeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHOW CUTYaLMK.

MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHm3aumna camocTtosTenbHONn paboThl obyyaloWMXCa OPUEHTUPYETCA Ha aKTUBHble METOAbI
oBnafjeHns 3HaHWAMW, pa3BUTUE TBOPYECKMX CNocobHoCTen, nmepexol OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHMIO C y4eTOM NOTPebHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMKM NocobusMm, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmn Nepuoanyecknx n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOJTYHEHNS
LOMONHUTESIbHbIX 3HaHWIN, NO3BOASET 3HAYUTENbHO aKTMBU3MPOBATb NPOLECC OBAAAEHUSA UHMOpMaLnen,
cnocobecTByeT 6onee rayboOKOMY YCBOEHMIO M3yYaeMoro matepumana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX0AMMO Bbly4UTb HaU3YCTb U BHECTW B r10CCapuin, KOTOPLIM LienecoobpasHo BeCTU C CaMOro Ha4vana
N3y4YeHunsa Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsx, NMPpakTUYEeCKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

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

e B bubnnoTeke, 4oMa, Ha KadeLpe Npu BbiNOAHEHUN 0ByYaloWwMMCa y4ebHbIX N NPAaKTUYECKNX
3ajay.

O (eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloLWwmMcs camocToaTensHoON paboThl ABAgeTCS
3/IeKTPOHHaA MHGOpPMaLMOHHO-06pa3oBaTe/ibHasA Cpella YHMBEPCUTETA, KOTopas obecneymBaeT JOCTYM K
y4yebHbIM nnaHam, paboymm nporpamMmam OUCUUNAWH (MoOynen), NpakTUK, K N34aHUAM 31EKTPOHHbIX
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6MBNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNIKMHE (Moaynio)

DoHA OLLEeHOYHbIX CPeLCTB npefcTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

51.B.1.01.09 «OCHOBbI NPOEKTNPOBAHUA U
obopynoBaHMe XMMNYECKMX MPON3BOACTB»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.B.1.01.09 «OCHOBbI NPOEKTUpPOBaHUA U 00opypmoOBaHME XUMUYECKUX NMPOU3BOLCTB>

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

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaunmeHoBaHue (3HaTb, yMeTb, BnapeTh,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HauMeHOoBaHue MHOMKATOPa BOCTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
. KOMMeTeHUUun KOMMeTeHUUu
KOMMeTeHLU U DOCTUXXEHUSA
KOMNeTeHLUu)
MpodeccrnoHalibHble KOMMNeTeHL MK
MK-2 CnocobHocTb | MK-2.7 OcywecTBnseT
YCTPaHATb MeponpuaTusa no peaausauuu | BnageTtb HaBblkaMu
OTKJIOHEHUSA OT N ynyylWeHnto 3KCnayaTauum | NpoBefeHns MepornpuaTuin no
He YCTaHOBJIEHHOr O LencTByoLero YNYHLIEHNIO 3KCnyaTaumnm
npefycMOTpPEHO pexxunuma B obopynoBaHus, OencTByoLwero
COOTBETCTBUM C COBEPLLEHCTBOBAHMIO TEXHOJI0rM4eckoro
TpeboBaHNAMM opraHusauum Tpyaa obopypoBaHua
pernaMeHTa paboTHMKOB

3HaTb OCHOBHbIE TUMbI
NpPON3BOACTBEHHOIMO
obopyLoBaHMA; MepoONpUATHA
no peanunsaumm 1 ynyyweHuto
3KCNAyaTauum
TEXHOI0rM4eCcKoro
obopynoBaHuS; HOPMb
TEXHOI0rM4EeCKOro pexnma
XVIMUKO-TEXHONOr NYECKNX
npoLeccos

YMeTb 0CyLLeCTBAATL
ONTMUMasbHbI BbIGOP
TEXHO0rM4eCcKoro
obopynoBaHus npm
BbIMNOJIHEHUN MPOEKTHbIX
paboT

MK-3 KoHTpOJIb
cobnogeHns
TEXHOI0r NYeCKnX
rnapaMeTpoB B
npepenax,
YyTBEPXXAEHHbIX
TEXHOI0r N4eCKmM
periaMmeHToM

MK-3.1 Obecne4vnBaeT
cobnofeHve periamMeHTHbIX
pexumoB paboThl
TEXHOI0MMYECKNX 06BEKTOB
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BrnageTb HaBblIKaMWy
NMPOEKTUPOBAHUS
TEeXHOI0rM4eCcKnx NpoL,eccoB
n obopynoBaHua AN
obecneyeHns besonacHOCTH
NnpoBeAeHNS
TEeXHOI0rM4eCcKMx NpoL,eccoB
n paboTbl 060pyLOBaHNS
XMMUYECKNX NPOM3BOACTB C
YY4ETOM CYLLECTBYIOLLUX HOPM
1 NpaBun

3HaTb MeTobl 1 cnocobb
NMPOEKTNPOBAHUS
TEeXHOI0rM4eCcKMX NpoL,eccoB
N TEXHOJIOrMYeCcKoro
obopyaoBaHua, cpeacTea
KOHTpONS cobnogeHns
TeXHOJIOrNYyeCcKmnx
napamMeTpoB B COOTBETCTBUU
C TEXHONOrNYecKnM
pernameHToM




YMeTb obecneymnsaTb
cobniogeHne pernaMmeHTHbIX
pexxnumos paboTsl
TEXHONOrnyecknx o6 bEKTOB
npu NPOeKTUPOBaHUN
TEXHONOrMYyeCcKnx NpoLeccos

Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

oby4yeHus
Tekywiun | Mpomex
Kop uHaukaTopa yu P y
OueHoYHbIe KOHTPO/b | TO4YHasn
LOOCTUXXKEHUA Pe3ynbTaThl 00y4eHus
cpencTBa ycnesaem | atrecTau,
KOMMNeTeHUUun
oCcTH usa
OCHOBHbIe CTaAUN NPOEKTUPOBAHUA XMMUYECKUX NPOU3BOACTB U 06opyaoBaHusA
MK-2.7 OcywecTBnset
MeponpusaTus no
pﬁaffea;.;mg v 3HaTb OCHOBHbIE TUMbI NPON3BOACTBEHHOIO
;IKEZ/FIH aTaLm 0bopyAoBaHUS; MEPONPUSATIA MO peannsalmnm un
/J,eI7ICT>I; roul:ll,ero YNyYLEHNIO 3KCMTyaTauny TeXHoornyeckoro | TecToBble 3agaHns HeTt la
060 Z)Bava 060pynoBaHMS; HOPMbl TEXHOIOMMYECKOro
PYA ! peXxrMa XMMNKO-TEXHOJIOMMYECKMX NPoLEeCcCcoB
COBEPLUEHCTBOBAHMIO
opraHusauumn Tpyna
paboTHMKOB
YMeTb 0CyLLEeCTBAATb ONTUMasbHbIA BbIGOp OT4eT No
TexHO0rn4eckoro obopynoBaHNS Npu NpPaKTUYyeCcKum Ha HeTt
BbINOJIHEHWMN NPOEKTHbIX paboT 3aHATUAM
BnapeTb HaBbikaMy NMPoOBEAEHNS
MEepOoNpUATMIA MO YAYyYLWEHNIO SKCIyaTaunm Oter no
° NPaKTUYECKUM Oa HeT
LeNCTBYIOLEro TEXHON0rM4ecKoro
3aHATUAM
obopynoBaHusa
MK-3.1 ObecneynBaeT
cobnoaeHne YMeTb obecneynBaTb cobnoaeHme OT4eT Mo
pernamMmeHTHbIX PErnamMmeHTHbIX peXxnMoB paboTsl
NPaKTU4YECKUM Oa HeTt
pexxmmoB paboThl TexHonornyecknx 06 bLeKToB npu 3AHSTUSM
TEXHONIOrNYeCKNX NPOEKTUPOBAHUN TEXHOIOMMYECKMX NPOLLECCOB
06beKTOB
BnapeTtb HaBblkaMy MPOEKTMPOBAHNSA
TEXHOJIOrMYeCKMX NpoLeccoB 1 0bopynoBaHNS OTYeT Mo
ansa obecnevyeHuns 6e3onacHOCTU NPoOBeLEHUS
NpakTU4eCKUM Oa HeTt
TEXHOJIOrMYECKMX MPOLLECCOB 1 PaboThbl 3AHSTUSM
060pyLOBaHNA XUMUYECKMX MPOU3BOACTB C
Y4€TOM CYLLECTBYIOLINX HOPM 1 NpaBu
3HaTb MeTObl 1 CNOCObbLI MPOEKTMPOBAHNS
TEXHOOrMYeCKMX MPOLLeCCOoB 1
TexHonornyeckoro obopyaosaHus, CpeacTea
PYA Pen TecToBble 3aaHNSA HeTt Ha
KOHTPONS CObMOAEHNS TEXHONOMNYECKNX
napaMeTpoB B COOTBETCTBUM C
TEXHOJIOrMYECKUM peraaMeHToMm
Knaccucdumkauua xumuueckoro obopynoBaHusa. KOHCTPYKLMOHHbIE MaTepUanbl
MK-2.7 OcywecTBnseT
MeponpusTus no
nn3aumn n
pia‘-lLLl3eaHL|l/|}O 3HaTb OCHOBHbIE TUMbI NPOW3BOACTBEHHOIO
Zkznn aTaumm 0bopyaoBaHUS; MEPOMPUSATIA MO peannsaumnm un
eMCTﬁ o uero YNYHLEHWIO 3KCMIyaTauum TexHonornyeckoro | TecToBble 3afiaHns HeTt Ja
g6o %B:;"_Mﬂ 060pynoBaHWSA; HOPMbl TEXHOMOMMYECKOro
PYA ! peXrnMa XMMNKO-TEXHOJIOMTMYECKMX MPOLECCOB
COBEPLUEHCTBOBAHNIO
opraHusauunn Tpyaa
paboTHMKOB
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BnapeTb HaBblKaMu npoeeneHns

MepOonpUATWIA MO YAYYLIEHUIO IKCRyaTaunm Oruer no
ponp yny y NpPakTU4eCcKum Ha Het
LeNCTBYIOWEro TEXHON0r M4ecKoro
3aHATUAM
obopynoBaHusa
YMeTb OCyLIEeCTBAATb ONTUMAJIbHbIA BbIOOP OTyeT no
TexHosornyeckoro o6opyaoBaHms npu npakTU4eCcknM Ha Het
BbINOJIHEHWNMN NMPOEKTHbIX paboT 3aHATUAM
MK-3.1 ObecneyunBaeT |BnapeTb HaBblikaMy MPOEKTVPOBAHNSA
cobnofeHune TEeXHOI0rMYecKnx npoLeccos 1 obopyAoBaHNS OTyeT no
pernameHTHbIX ons obecneveHms 6e30nacHOCTY NPOBELEHNS
NPaKTUYECKUM Ha HeT
peXxumoB paboThl TEXHOJ/I0rMYeCKUX MpoLeccoB 1 paboThbl 3AHSTUASM
TEXHOJI0rNYeCKnX 0bopyAoBaHNS XMMUYECKNX MPON3BOACTB C
06beKkToB YHeTOM CyLLECTBYHOLLMX HOPM U NpaBu
YMeTb obecneynBaTh cobnopgeHne
OTyeT no
PErnaMeHTHbIX peXxnMoB paboTsbl
NPaKTUYECKUM Oa HeTt
TexHoornyecknx 06 bLeKToB npu SAHSTUSM
NPOEKTUPOBAHNMN TEXHOOr MYECKMX NPOLLECCOB
3HaTb MeTObl 1 CNOCOBbLI MPOEKTMPOBAHNS
TEXHOI0rMYeCKMX MPOLLeccoB 1
TexHosornyeckoro obopyaoBaHus, cpeacTsa
PyA Pen TecToBbIE 3aaHunA Het Ja
KOHTPONS COBM0AEHNS TEXHONOMMYECKNX
napameTpoB B COOTBETCTBUM C
TEXHOJIOrMYECKUM peraaMeHToMm
Bbibop 1 pa3paboTka TeXHOJIOrM4EeCKOW CXeMbl MPOU3BOACTBA
MK-2.7 OcywecTtsnset
MeponpusaTus no
pﬁagmza:llﬂ”g v 3HaTb OCHOBHbIE TUMblI NPOVU3BOACTBEHHOI O
;IKZFIH aTaLm 0bopyAoBaHUS; MeEPONPUATIA MO peaansaumnm un
,El,eI7ICT>I; rouljero YAYHLEHWIO 3KCMlyaTauum TexHonornyeckoro | TecToBble 3afiaHns Het Ja
060 )c/>Bava 060pyA0BaHUS; HOPMbI TEXHOIOrMYECKOT 0
PyA ! peXxuma XMMNKO-TEXHOI0r MYeCKNX NpoLLeccoB
COBEPLUEHCTBOBaHNIO
opraHusauumn Tpyna
paboTHMKOB
YMeTb 0CyLLEeCTBAATb ONTUMasbHbIA BbIGOP OT4eT no
TexHO10rn4eckoro obopynoBaHNS Npu NPaKTUYeCKum [a Het
BbINOJIHEHWMN NPOEKTHbIX paboT 3aHATMAM
BnapeTb HaBbikaMy NMpoBeAEHNS
MepOonpUATUIA MO YAYYLIEHUIO SKCRyaTaunm Oruer no
° NpPaKTU4YeCKUM Oa HeTt
LEeNCTBYIOLLEro TEXHONOrM4eCcKoro
3aHATUAM
obopynoBaHus
MK-3.1 ObecneynBaeT
cobnogeHne YmMeTb obecneynBaTh cobnoneHne OT4eT Mo
rIAMEHTHbIX PeXMMOB Thl
pernamMmeHTHbIX pername pe oB pabo MPaKTAYECKUM la Het
pexxumoB paboThl TexHonornyecknx 06 bLeKToB npu 3AHSTUSM
TEXHOJIOrNYeCKmX NPOEKTUPOBAHNMN TEXHOOr MYECKMX NPOLLECCOB
06bekToB
BnapeTtb HaBblkaMy MPOEKTMPOBaAHNSA
TEXHOJI0rYeCcKnx npoLeccos 1 06opyaoBaHns OTYeT Mo
ansa obecnevyeHuns 6e3onacHOCTU NPoBeLEHUS
NpPakTU4YeCKUM Oa HeTt
TEXHOI0rMYeCKMX MpoLLeccoB 1 paboThbl 3AHSTUSM
060pyAoBaHUS XUMUYECKUX NPON3BOACTB C
Y4€TOM CYLLEeCTBYHOLLNX HOPM 1 NpaBu
3HaTb MeTOAbl 1 CNOCObbLI MPOEKTMPOBAHNSA
TEXHOIOrMYeCKMX MPOLLeCCOB 1
TexHOI0rn4eckoro obopyLoBaHna, CpeacTBa
PYA pea TecToBble 3a4aHNSA HeTt Ha

KOHTPOJ14 cobnoLeHNS TEXHOOr MYECKINX
NnapamMeTpoB B COOTBETCTBUN C
TEXHOJIOrNYECKUM periaMeHToOM

O6wmue MPUHLUKUNbI aHAJIU3a, pacieTa n Bbl60pa TeXHoJiorn4eckoro OGOPYAOBaHHﬂ XUMUYECKUX NPOnU3BOACTB
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MK-2.7 OcywecTtenseT
MeponpuaThA no
peanm3aumm n

3HaTb OCHOBHbIE TUMbI npon3BoaACTBEHHOIO

NYYLLEHWNIO
Zkznn aTaLm 0bopyaoBaHUS; MeEpPONPUSATIA MO peannsaumnm un
ﬂeMCTﬁ oLLero yAYHLEHWIO 3KCMyaTauum TexHonornyeckoro | TecToBble 3afaHns HeTt la
060 JJ?C/)BaHIAFI 060pynoBaHMA; HOPMbl TEXHOIOMMYECKOro
Py ! peXunmMa XMMUKO-TEXHOIOr MY4ECKNX NPOLLECCOB
COBEPLUEHCTBOBAHMIO
opraHusauum Tpyaa
paboTHMKOB
YMeTb 0CyLLEeCTBAATb ONTUMaslbHbIA BbIGOP OTY4eT Nno
TexHO0rn4eckoro obopyLoBaHNS Npu NPaKTUYeCKUMm Ha HeTt
BbIMOJIHEHN MPOEKTHbIX paboT 3aHATUAM
BnapeTb HaBblkaMy NMPoOBEAEHNS
MEepPOnPUATUIA MO YNYYLIEHWUIO SKCMyaTaumm Oter no
P P yny y NPaKTU4YECKUM Oa HeT
LEeNCTBYIOLEro TEXHON0rM4eCcKoro
3aHATUAM
obopynoBaHusa
MK-3.1 Obecne4ynBaeT
cobnogeHne YmMeTb obecneynBaTh cobnogeHne OTyeT no
pernamMmeHTHbIX PErNaMeHTHbIX peXxnMoB paboTsbl
NPaKTU4YECKUM Oa HeTt
pexxumoB paboThl TexHoornyecknx 06 bLeKToB npu SAHSTUSM
TEXHONOrNYEeCKMNX NPOEKTUPOBAHUN TEXHOIOTMYECKMX NPOLLECCOB
06beKTOB
BnapeTtb HaBblKaMy MPOEKTMPOBAHNSA
TEXHOJIOrMYeCKMX NpoLLeccoB 1 obopynoBaHNS OTYeT Mo
ona obecnevyeHuns 6e3onacHOCTU NPOBeELEHUS
NpPakKTU4eCKUM Oa HeTt
TEXHOJIOrMYECKMX MPOLLECCOB 1 paboThbl 3AHSTHSM
060pyA0BaHUS XUMUYECKUX NPOU3BOACTB C
YHYETOM CYLLECTBYHOLMX HOPM U NpaBun
3HaTb MeTObl 1 CNOCOOLI MPOEKTMPOBAHNS
TEXHOIOrMYeCKMX MPOLLECCOB U
TexHonornyeckoro obopyaoBaHus, cpeacTea
PyAa PeA TecToBble 3aaHunA Het Ja

KOHTpPOJIsS COBMI0AEHNS TEXHOOMMYECKINX
napamMeTpoB B COOTBETCTBUM C
TEXHOJIOMMYECKM PErlaMeHTOM
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TunoBble 3ag4aHNA ANA NPOMEXYTOYHOW aTTecTauMu No AUCLMNIINHE
51.B.1.01.09 «OCHOBbI NPOEKTUPOBAHUA U 060PYyAOBaHME XUMUYECKUX NPON3BOACTB»
(wndbp M HaMmeHoBaHWe AUCLMNNUHbI)

ANA HanpaBreHuA 18.03.01 Xumunyeckas TexHoOnorus
(wundpp n HaumMeHoBaHMe HanpaBreHUsi NOAroToBKU, cneunanbHOCTH)

npocdunb TexHONorus XMMM4eckux NPousBoAcTB
(HaumeHoBaHue npocuns)

KoHTponupyemas (bie) koMmneTeHuus(m):

[K-2 CnocoBHOCTb YCTPaHATbL OTKNOHEHUSI OT YCTAaHOBMEHHOIO peXxmMma B COOTBETCTBUN C TpeboBaHNAMM pernameHTa

MK-3 KoHTponb cobnoaeHust TEXHONOIMMYEeCKUX NapameTpoB B npedenax, YTBEPXOEHHbIX TEeXHOMOrMYeckuM
pernamMmeHTom

Cneyucpukayusi mecmoenix 3a0aHuli

Yucno 3agaHumn
3aKpbITble OTKpbIThIE KOMOMHUpPOBaH-
Hble
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Paspgen 1.
OcCHOBHble CTaguu NPOEKTU-
A p 3 1 3 10 17
POBaHNS XUMWYECKUX NpO-
N3BOACTB 1 060pyaoBaHMS
Paspgen 2. Knaccudmkaums
Xvmuyeckoro  obopypoBa- 6 4 10
HYS. KOHCTPYKUMOHHbIE Ma-
Tepuansl
Pasgen 3. Bbibop u paspa-
00TKa TEXHONOrMYECKon 2 1 9 3 15
CXeMbl Npon3BoACTBa
Paspen 4. O6wwue npuH-
uunbl aHanmaa, pacyeTa v
BblGOpa TEXHONOrMYECKOro 5 3 8
00opyaoBaHMA XMMNYECKNX
NpOV3BOACTB




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

MaTepuanos
Kog komne- KonunyecTtBO
HanmeHoBaHue KomneTeHUUN -
TeHuun 3apaHun
MK-2 CnocobHOCTb YCTPaHATb OTKIOHEHNSA OT YCTAHOBIIEHHOIO peXxvumMa B COOTBETCTBUM C 25
TpeboBaHusMM pernameHTa
MK-3 KoHTponb cobntogeHns TeXHONOrMYecknx napameTpoB B Npeaenax, yTBepXaeHHbIX 25
TEXHOMNOMMYECKNM perfiaMmeHToMm

Cu,eHapvm BbINOJIHEHUS1 ANArHOCTUYECKUX 3aaHuN

Twn 3agaHuns

MocnepoBaTeNnbHOCTL AeMCTBUM NPU BbINOSTHEHUM 3aaHUA

3apaHue 3akpbITOro TMna ¢
0OHO3Ha4YHbIM BbIGOPOM Bapu-
aHTa oTBeTa

1. BHUMaTenbHO npounTaTh TEKCT 3a4aHus.

2. Bbl6paTb €ANHCTBEHHbIN BapyaHT O0TBETa U3 NPELTIOXKEHHbIX.

3afaHue 3akpbIToro TMna ¢
MHOro3Ha4HbIM BbIGOpOM Ba-
puvaHToB OTBETa

1. BHUMaTenbHO NpouMTaTh TEKCT 3a4aHus.

2. Bbl6paTb HECKOJ1IbKO BapnaHTOB OTBETA U3 NpeasioXeHHbIX.

3agaHue 3aKpbITOro TMna Ha
yCTaHOBJTIEHNe COOTBETCTBUA

1. BHumaTeneHo npoynTaTb TEKCT 3adaHNA U NMOHATb, YTO
B Ka4eCTBe O0TBeTa OXXMNOakTCA Napbl 3J1EMEHTOB.

2. BHumarenbHo npountath 0b6a cnvcka: cnucok 1 - Bompochkl, yTBepXAeHWs, akTbl,
NMOHATUA U T.A.; CMUCOK 2 - yTBEPXAEHNS, CBOMCTBA OOBEKTOB U T.4.

3. ConocTtaBuTb anemMeHTbl cnucka 1 ¢ anemeHTamm cnmcka 2, coopMmpoBaTh napbl
3NEeMEHTOB.

4. 3anucaTb GykBbl BapnaHTOB oTBeTa (Hanpumep, ABBIN)

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEHWEe nocrenoBa-
TeNbHOCTU

1. BHumaTensHo npovnTaTb TEKCT 3adaHNA U NMOHATb, YTO B Ka4eCTBe OTBeTa OXnaa-
€TCd nocnenoBaTeNibHOCTb 3JIEMEHTOB.

2. BHumartenbHo npoynTaTtb NpeanoXeHHble BapnaHTbl OTBETa.
3. nOCTpOMTb BEpPHYI0 nocnenoBaTesibHOCTb U3 NPensioXXeHHbIX 3JIEMEHTOB.

4. 3anvcaTb GykBblI BapnaHTOB OTBETA B HY>KHOW nocregosaTensHocTy 6e3 npobenos
W 3HAKOB NpenuHaHusa (Hanpumep, BBA)

3agaHune OTKpLITOro TMna Ha
AonoriHeHne

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHUSA N NOHATb, YTO B KAYECTBE OTBETA OXUaa-
€TCA HegocTatulee gonoJIHeHne.

2. OnpegenuTb kakon MHopMaunn He XxBaTaeT.
3. BHeceHve nponyLleHHOro cnosa.

4. 3anucaTb B OTBET TOMNLKO JOMNOMHEHNE.

3agaHue oTKpbITOro TUNa ¢
pa3BepHYTbIM OTBETOM

1. BHMMaTenbHO NpoynTaTh TEKCT 3aaHUs U MOHSATb CYTb BOMpoca.
2. MpopymaTb NOrvKy 1 NONHOTY OTBETAa.

3. 3anucatb OTBET, UCMOMb3Ys YeTKNE KOMMAaKTHbIE (DOPMYNUPOBKM.
4

. B cnyyae pacueTtHol 3agayum 3anucatb pelleHne 1 oTBeT.

3agaHue KOMOMHNPOBAHHOMO
TUNa: NPaKTUKO-OPUEHTUPO-
BaHHble 3aaHuUA

1. BHUMaTenbHO npounTaTh TEKCT 3a4aHus.

2. BbInonHute ykasaHHble B 3agaHus AeNCTBUA




3agaHne KOMOMHNPOBAHHOMO
TMna ¢ BbI6opoM OA4HOro OT-
BeTa u obocHoBaHMeM BbiGopa
oTBeTa

1. BHMMaTeNbHO NpounTaTh TEKCT 3a4aHUSA N NOHATb, YTO B KAYeCTBE OTBETA OXMaa-
€TCA TOJIbKO OANH M3 nNpeanoXeHHbIX BapnaHTOB.

2. BHumaTenbHo npounTaTh NPeanoXeHHble BapyaHThbl OTBeTa.
3. BbibpaTb oaumH oTBeT, Hanbonee BEpHbINA.
4. 3anucaTb Tonbko BykBYy BbIOpaHHOro BapmaHTta oTBeTa.

5. BanucaTtb aprymeHTbl, 060CHOBbIBatOLME BbIOOP OTBETA

3agaHne KOMOMHNPOBAHHOMO

1. BHMMaTenbHO npounTaTh TEKCT 3a4aHUS N MOHATb, YTO B KA4eCTBE OTBETa OXuaa-

TMna c Bbl60p0M HECKOJIbKMX €TCA HECKOJIbKO U3 npeasioXXeHHbIX BapnaHTOB.

OTBETOB 1 060CHOBaHNEM Bbl-

6OpOB OTBETOB 2. BHMaTenbHo npoynTaTh NPeAoXeHHble BapnaHTbl OTBETA.

3. BeibpaTb HeCKonbKO BEPHbLIX BApMAHTOB OTBETOB.

4. 3anncaTb nocrnegoBaTenbHO 6ykBbl BbiIGpaHHbIX BapuaHToB 6e3 npo6enos u 3Ha-
KOB npenuHaHus (Hanpumep, ABB).

5. 3anucatb aprymMmeHThl, obocHoBLIBaloLWME Bbl60p KaXxaoro n3 oteeTtoB

Cuctema oueHMBaHUA 3agaHnUN

YKasaHusi no oLeHNBaHUIO

PesynbTaT oueHuBaHus (6annbl, NonyyYeHHbIe 3a Bbl-
nosHeHue 3agaHus / xapakTepucTuka NpaBUIIbHOCTU
oTBeTa)

3agaHve 3aKpbITOro Tmna ¢ 0gHO3Ha4YHbIM BbI60pOM Ba-
punaHTa oTBeTa CHNUTaeTCA BEPHbIM, eCln nNpaBuiibHO
onpeaerneH BapnaHT oTBeTa

3a npaBuibHbIN BapuaHT oTBeTa Hauucnsetcs 1 6ann

3agaHve 3aKpbITOro Tmna ¢ MHOro3Ha4YHbIM Bbl60p0M Ba-
p1aHTOB OTBETA CYUTAETCA BEPHbLIM, €CIi nNpaBuUi1bHO
onpegeneHbl BCe BapuaHTbl OTBETa

3a npaBuibHbIN BapyaHT oTBeTa Hauucnsietces 1 6ann

3apaHve 3aKpbITOro TUMa Ha yCTaHOBIEHNEe COOTBET-
CTBUSI CYMTAETCH BEPHbIM, ECIN NPaBUIIbHO YCTaHOB-
TNeHbl BCE COOTBETCTBUSA (MO3ULMM U3 OOHOro cTonbua
BEPHO COMOCTaBMEHbI C NO3MUMSAMUN OPYroro)

KonuuectBo 6annos onpegensdeTcd YACnoM nap And cono-
cTaBrneHus. 3a Kaxgoe npaBuribHO yCTaHOBJTIEHHOE COO0T-
BETCTBUE Hauncnsetcsa 1 6ann.

3afaHuve 3aKkpbITOro TMMNa Ha ycTaHoBeHWe nocrneaosa-
TENbHOCTM CYMTAETCH BEPHbIM, €Criv NPaBuUibHO yKasaHa
BCH NocrefoBaTenbHOCTb LMdp

MakcumanbHbIn 6ann onpepenaeTcd KoJfin4ecTtBoM 3rie-
MEHTOB B nocnegoBaTensHoOCTU. B cnyyae owmnbku B oa-
HOM MECTe - CHXXeHMe Ha oauH G6ann. 3a kaxagoe npa-
BUITbHO YKa3aHHOE MeCTO 3fileMeHTa B nocnenoBaTesibHO-
CTu HaumcnsieTcsa 1 6ann.

3apaHue OTKpLITOro TMNa Ha AoNonHeHue, rae npeao-
CTaBMAETCSA NpeanoXeHne unm parMeHT TEKCTa, B KOTO-
POM NPOMYLLEHO OAHO UM HECKOILKO CIOB UK hpas.
3apaya cocTouT B TOM, YTOGbI 3aMONMHMTL NPOMYCKM, BOC-
CTaHOBMB TEM CaMblM UCXOAHbBIN CMbICT NPEATIOKEHNSI.

2 6anna 3acy1TbiBaeTCs, ecnu CTyAeHT Bnucan npaBuib-
HbI OTBET B COOTBETCTBMM C KIMHOHOM.

1 6ann moxeT 6bITb 3acynTaH 3a 6NM3KMIN K NPaBUITLHOMY
OTBET, ECNN OH AEMOHCTPUPYET YAaCTUYHOE NMOHVMaHME.

3agaHue OTKPbITOro TMna ¢ pa3BepHyTbiIM OTBETOM CHU-
TaeTca BepHbIM, €Clin OTBET coBnaaaeT C 3TallOHHbIM Mo
coaepxaHuto 1 NorHoTe

MakcumanbHbin 6ann - 4. CTyaeHT MOXeT nonyyntb 4
6anna 3a NonHbIV U NPaBUNbHbLIA OTBET, JIOMTMYHO U3MO-
YKEHHBIV U C KOPPEKTHOW TEPMUHOMOIMEN, UMW MEHbLLE 3a
HenoJsiHble UM HETOYHO CHOPMYNMPOBAHHbLIE OTBETHI.
MonHoTa (1 6ann), MpaBuneHocTb (1 6ann), JlormyHocTb (1
6ann), TepmuHonorus (1 6ann).

3agaHue kKOMOMHUPOBAHHOIO TMNa ¢ BbIGOPOM OAHOrO
oTBeTa u obocHOBaHMEM BbiOOpa OTBETA CUMTAETCA BEp-
HbIM, €Cny NPaBUIbLHO YKasaHa undpa 1 npuseaeHbl
KOPPEKTHbIE apryMeHThbI, UCMOMb3yeMble Npu Bbloope oT-
BeTa

3a npasunbHbIn BoIGOp oTBEeTa Hauncnsetcsa 1 6ann. 3a
KayecTBEHHOe 00oCHOBaHMe - ele 2-3 6anna. Kputepun
oueHmBaHns o60CHOBaHMA A0MKHBLI BbITb YETKO onpeae-
neHbl (Hanpumep, NOrMYHOCTb, NMOMHOTA, UCNOMb30BaHNe
akToB). HenpasunbHbIN BIGOp oTBeTa - 0 6annos, gaxe
ecnun 060CcHOBaHMe YaCcTUYHO BEpHOeE.




3agaHve KOMBUHMPOBAHHOIO TNa C BbIDOPOM HECKOMb-
KMX BapnaHToOB oTBeTa n obocHoBaHWeM Bbibopa oTBeTa
cyMTaeTcs BEPHbIM, eCrv NMPaBUIbHO yKasaHa undpa u
npuBeaeHbl KOPPEKTHbIE apryMeHTbl, UCMoNb3yeMble npu
BblibOpe oTBeTa

3a npaBunbHLIN BeIOOp oTBETa Hauucnsetca 1 6ann. 3a
KayecTBeHHoe obocHoBaHue - ewle 2-3 6anna. Kputepuu
OLieHMBaHNA 060CHOBaHUS AOMKHbI ObITb YETKO onpese-
neHbl (HanpuMmep, NOrMYHOCTb, MOSIHOTA, UCMONb30BaHNe
dakToB). HenpaBunbHbIi BbIGop oTBeTa - 0 6annos, gaxe
ecnun 060CHOBaHMe YaCcTUYHO BEPHOE.




TecToBble 3agaHusa

Bpems
Ne
OTtBeT Tun BbIMOJ1He- YPOBEHb HoMep
sapa- CopepxaHue 3agaHus HuA CINOXHO-
s Ha 3apgaHue 3apaHuna cTu, 6ann [paspena
3apaHus,
MUH
MK-2 CnocobHOCTb yCTpaHATb OTKIOHEHMS OT YCTAHOBIIEHHOrO peXnMma B COOTBETCTBUM C TpeboBaHMAMN pernameHTa
lMpounTanTe TekcT BoMpoca U Bblibepute 3aKpbIThIVi C
npaBurbHbIA OTBET. BbIGOpOM oA-
HOro oTBeTa
Kakon aTan npoeKkTMpoBaHns XMMmU4YeCcKoro
npou3BoACTBa CrieayeT 3a TEXHWYECKUM
1. B 1 1 1
3agaHuem?
a) OCcKM3HOe NPoeKTUpOBaHMeE.
0) Pabouas gokymeHTaums.
B) TeXHUKO-3KOHOMUYeCkoe 060CHOBaHwe.
r) Qkcnnyartaums.
MpounTante TekcT Bonpoca u BbibepuTe 6 3aKpbIThbIvi C
npaBurbHbINA OTBET. BbIOOpOM Of-
HOro oTBeTa
Kakor tmn obopygoBaHus mncnonb3yeTtcs
5 ANS CMeLUMBaHWSA B XUMWUYECKOM MpOn3-
’ BoaCTBE?
a) PeakTop. 1 1 1
6) Cmecutens.
B) LleHTpudyra.
r) Bce.
MpouunTante TekcT Bonpoca n ganTe pas- | SCADA (Supervisory Control | OTKpbITbIN C
BEPHYTbIV OTBET and Data Acquisition) urpaet | passepHyTbiM
BaXKHYI0 posib B ynpaBneHun OTBETOM
O6bsicHnTe ponb SCADA B ynpasneHun XUMUYECKAM
XMMWYECKM NPOM3BOACTBOM NPON3BOACTEOM _
obecneyvBaeT MOHUTOPUWHT
n ynpasneHue
TEXHOMOIMYECKUMMN
3 npoueccamMm B pearbHOM 3 4 1
' BpemeHn. Takue cuctemsl
00beamHsaI0T NporpaMMHoe
obecneyeHue, OaTunku,
KOHTponnepbl "
onepaTopckue naHenw,
4YTOOBI KOHTpOnupoBaTb
napameTpbl MPOW3BOACTBA,
ynpaensaTe obopyAaoBaHnem
1 aHann3npoBaTb AaHHble
[pounTanTe TeKCT Bompoca U SONOMHUTE OTKpbITbIN
oTBeT
_ | Ha gonornHe-
U o COBMECTUMOCTb C pabouven 2 2 1
4, BaxHenwwnn kputepun Bblibopa matepu- HVe

ana ana XxmMmm4eckoro O60py,lJ,OBaHVIF| —
3TO

cpenon




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CINOXHO-
Hus: Ha 3aaHue 3apgaHuA cTu, 6ann [pasaena

3aAaHus,
MWH
MaTepuanel, ucnons3yembie
B obopyanoBaHum
XMMUYECKNX  MPOW3BOACTB,
OOMKHbI 06nagaTe BbICOKOW
YCTONYUBOCTHHO K
XMMUYECKOMY BO3[ENCTBUIO
MpouuTaiite TekcT Bompoca W Aaite | ArPECCUBHBIX cpea,
pasBepHyThIl OTBET BblAEPXUBATb pabouune
TemnepaTtypbl W [OaBreHus
UMeTb xopotune
5. Mepeuncnute kakve TpeboBaHUs Npeab- | MexaHudeckue cBouncTBa OTKPbITBIN C ° 4 1
ABNAOTCA K Marepuanam, WCnosnb3yto- (npOHHOCTE, pasBepHy-
wmMcsa B 060pygoBaHMM XMMUYECKUX NPO- | M3HOCOCTOMKOCTb, ThIM OTBETOM
N3BOACTB COMpOTUBNSEMOCTb
ycTtanocty ”  KOppo3um)
HemanoBaxHbiM  ¢hakTopom
Takke SIBNsieTCA
OOCTYNHOCTb U CTOMMOCTb
matepuana, ynobctBo ero
obpaboTkm M npocToTa
NnofAepXaHns B YnicToTe.
MpounTanTe TekcT BOMpoca U BbibepuTe
NnpaBurbHbIA OTBET
B 3aKpbITbIi C
Kak Ha3blBaeTCs yCTaHOBKa, BblGOpOM
6 npeOHasHavyeHHast 4ns OCYLIKM rasa oT OAHOro 1 1 1
. Bnarm? oTBeTa
a) KonoHHa guctunnaumm
6) KomnpeccopHasi ctaHuus
B) OcywutenbHas GalluHs
r) Peaktop cuHTe3a
MpounTtante TekcTt Bonpoca wu pante | Cneumanuct-
pa3BepHYTbI OTBET NPOEKTUPOBLLUK
pa3pabaTbiBaeT obuyto
CTPYKTYpPY W OpraHusaumio
nnoLlagku, obecneuymBas
OnNTMMM3aLMio
Kakve 3apauv peliaetT cneumanuct- | NpOCTPaHCTBEHHOMO
NPOEKTUPOBLLUK npu co34aHUN | pacrnornoXeHus LIEXOB,
KOMMOHOBKM XMMUYECKOro 3aBoaa CKNaacKMX 30H, NOABbE3OHBLIX
nyTen U KOMMYHUKALMOHHbIX
cetei. Cpeau peLuaeMbnf OTKPLITBIIA C
7 3apad BbIOENSIOTCS: Da3BEPHY- 5 4
pauioranbHoe TbIM OTBETOM 1
ncnonb3oBaHue TeppuTopmmn
obecneyeHne YAOOBHbIX
MapLUpYyTOB NepeMeLleHus
CbIpbsi U FOTOBbLIX MPOAYKTOB
cobnogeHne HOpMaTUBHbIX
paccTosHUiA mMexay
obbekTamu, yMeHbLLeHne
BEPOSATHOCTM  3arpsi3HEHUs
oKpyxatLien cpeobl wu
yCTpaHeHe noTeHumanbHbIX
aBapuUiHbIX CUTyaL i
[MpounTanTe TEKCT Bonpoca u BbibepuTe 3aKpbIThIvi C
8. | ABa npaBWnbHbIX OTBETA 6) B) BbIGOpOM
HECKOMbKUX 2 2 1




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHusA HUA CIOXHO-
Hus: Ha 3agaHue 3aAaHuA cTu, 6ann [pasaena

3aAaHus,
MWH
Kakne meTtoabl npumeHsitoTcs ans obes- OTBETOB
3apaXuBaHWs CTOKOB HA XMMUYECKOM
npeanpuaTun?
a) lobaeneHne cepoBogopoaa
6) O30HMpOBaHue
B) XnopupoBaHue
r) Buoxumuueckas ouMCTKa akTMBUPOBaH-
HbIM yrnem
[MpounTanTe TEKCT BONpoca n AanTe pas- Mpwn NpoeKTUpoBaHMK
BEPHYTbIV OTBET. TENNOOOMEHHMKOB  LLUIMPOKO
NPUMEHAIOTCA  crefytoLlme
Mepeuncnure kakme Noaxoabl NCMONb3Y- noaxodpi:
tOTCS! PU NPOEKTUPOBAHNN TENNOOOMEH- | Makcummsaums
HMKOB, 0becneynBaloLLMX MakCMMarnbHyO koamLMeHTa
3bpeKTMBHOCTL TennoobmeHa TennonepedauM 3a  Cu&T
nog6opa onTMMarnbHoro
TMna NMOBEPXHOCTU
TennoobmeHa  (Hanpumep
opebpeHue, rodprpoBaHHast
CTPyKTYypa).
YUéT rMapoavHaMUYecKoro | OTKpbITLIN C
0. COMNpOTUBNEHUS 7 pasBepHy- 3 4 1
ONTMMaInbHOro COOTHOLLEHUSI TbIM
mMexgy AunameTpom Tpy6 wu OTBETOM
TOSLLMHONM CTEHOK.
pamoTHoe ynpasneHue
NMPOLECCOM  KOHBEKUMUM U
anddysun, obecneyeHne
HY>XHOTO YPOBHS
TypOynusauum noToka.
*Pacnpenenexne
TennoHocuTenen no
pasnuuHbiM  KaHanam Aans
3hPEKTMBHOTO
pacnpefeneHust  TEMMOBbIX
NMOTOKOB
[pounTanTe TeKCT Bompoca U SONOfHUTE
cpasy: XapaKTepucTuK, OTKpbITbIN
10. . COBMECTUMMOCTU C paboyen Ha 2 2 4
PauvoHanbHbIl BeIGOp MaTeprana ans o
XMMU4YecKoro obopyaoBaH1s OCHOBbIBA- cpenom u cTonmocty AononHexne
eTCcH Ha yyeTe ero
KomnbloTepHoe
MoAenMpoBaHue no3BONSeT
NHXeHepam 3apaHee
lMpouuTanTe TEKCT Bonpoca v AaiTe pas- | MPOCHUTHIBATE  BOSMOXHbIE
BEPHYTbIV OTBET cueHapun nosefeHusi 0 -
o6opyaoBaHus n | TKPBITEIMC

11 OnuwmnTe Kakyto ponb UrpaeT KoMMbloTep- | NPOM3BOACTBEHHbIX Pa3BEpHy- 3 4 1

HOe MoAenMpoBaHNe B COBPEMEHHOM npoLeccos, BbISIBMATb 0T2:$LM

NPOEKTUPOBAHNN XMMUYECKMX MPOU3- noTeHuunarnbsHble y3kue

BOACTB. mMecTa " ynydwartb
KOHCTPYKUMIO eLlé Ha aTane
npoektnpoBaHus. Mopgenu
nomMoraroT paccunTbiBaTb




3apa-
HusA

CopepxaHue 3agaHus

OTtBeT

Ha 3agaHue

Tvn

3agaHuvsa

Bpems

BbIMOJ1He-
HuUA

3aAaHus,
MWH

YpoBeHb
CNOXHO-
cTtu, 6ann

Howmep

pasgena

Harpyaky Ha  y3nbl U
MEeXaHu3Mbl, NpeackasbiBaTb
nosefeHve obopynoBaHWSA
npu 3KCTPEMarbHbIX
Harpyskax, yMeHbLUIaTb
PUCKM aBapun "
yBENMYMNBaTh obuyto
HaZE&>XHOCTb NPOU3BOACTBA

12.

[pounTanTe TEKCT BONpoca v gante pas-
BEPHYTbI OTBET

O6BbACHUTE MHTErpaLMio NPOEKTUPOBaHMS
ANCTUNMSILMOHHOM KOSOHHBI C MPOLECCoM
pasfeneHus GUHapHoOWM cmecu. Ykaxute
aTanbl.

WHTerpaums
NpPOEeKTUPOBaHMS
OUCTUNNSALUNOHHOM  KOFMOHHbI
C npoueccom pasgeneHuns
OMHapHON cMecu
OVCTUNNALUMOHHAs KOMOHHa
— KIIOYEBOW OfemMeHT B
npouecce pasgeneHust
KNOKNX cmecen Ha
KOMMOHEHTHI. Eé
npoekTnpoBaHne  TpebyeT
KOMMNEKCHOro nogxopaa,
YUYUTbIBAOLLETO Kak
TEXHUYeckue, Tak 7
TEXHOMOTNYeckne  acnekTbl
npouecca.

OcHoBHble aTanbl
NpPOoeKTUpPOBaHMS

AHann3 NcxXoaHbIX AaHHbIX
Onpegenexve cocTaBa
MCXOQHOW cMecu

Bbi6op LeneBoro npoaykTta u
npumecemn

YcTaHoBneHne TpeboBaHui
K YNCTOTE NPOOYKTOB

PacuéTr
NpPOV3BOANTENBHOCTU
YCTaHOBKM
TepmoanHamuyecknm
aHanus

MocTtpoeHune ¢asoBbIX
anarpamm

Pacuér pPaBHOBECHbIX
COCTaBOB MapOBOW N XXMOKON
das

OnpegeneHve paeBneHus B
cucteme

Pacuér SHTanbNUn
ncnapeHns KOMNOHEHTOB
KnHeTtuyecknn aHanms
OueHka MacCOOOMEHHbIX

XapaKTepucTuk
Pacuér KO3 ULIMEHTOB
macconepenayv

Ananus BNUAHNA
PU3nYECKNX CBOWCTB
KOMMOHEHTOB

Bbibop TMna Hacagku wnu
Tapernku

KOHCTPYKTUBHbLIN pacyéT

OTKpbITBIN C
pasBepHy-
TbIM
OTBETOM




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CIOXHO-
Hus: Ha 3aaHue 3aAaHuA cTu, 6ann [pasaena

3aAaHus,
MWH
OnpepneneHue BbICOTbI
KOIOHHbI
Pac4ét gnameTpa KONOHHbI
Bbibop maTtepwuana
KOHCTPYKLUUK
lMpoekTnpoBaHMe CUCTEMb
nofayu cbipbs
TexHonornyeckas
WHTEerpaums
CornacoBaHue paboThl
KOJOHHbI c apyrmmm
annapaTamu
Paspabotka CUCTEMBI
KOHTpONs napameTpoB
CospgaHue CXeMbl
aBToMaTu3auum
MpoekTnpoBaHMe CUCTEMb
pereHepaummn Tenna
OnTMmmu3aums npouecca
MuHMMUK3aumsa 3HeprosaTpat
MoBbiweHne
ahPEeKTMBHOCTU
pasgeneHusi
CHuxeHue noTepb
KOMMOHEHTOB
OnTumMmn3auus 3arpysku
KOMOHHbI
TecTupoBaHue "
Bepumkaums
MopenvpoBaHue npouecca
MpoBepka NPOEKTHBIX
peLueHnmn
KoppekTupoBka napameTpoB
MoprotoBka 4OKYMeEHTaLMN
MpoyHocTHOM pecypc
nagenusi npencrtaenseT
cobow cpok cnyxbbl, B
TEeYEeHMe KOTOpOoro wusgenue
coxpaHsieT CBOIO
paboTocnocobHOCTb "
. . CcnocobHoCTb  BblaepXMBaTh
|_|pOLII/ITaIfITe TEKCT Bonpoca v fanTte pas- aKCMNyaTaLMoHHbIe OTKPbITBIIA C
13. BEPHYTLIN OTBET Harpy3ku 6e3 paspyLlueHus. pasBepHy- 3 4 1
OueHka NPOYHOCTHOrO TbIM
HOﬂCHMTe,qTon0@mmaeT0ﬂnou1epmm— DECYPCA  OCYLIECTBNASTCS OTBETOM
HOM «MPOYHOCTHOW pecypc n3genusa»
mMeToaamm MHXEHEepPHOro
aHanusa HaMNpPs>KEeHHO-
aecopmmpoBaHHOro
COCTOSIHUS, a TaKke
MOLEenMpoBaHNsi NpoLeccoB
cTapeHus " n3Hoca
MaTepuanos
[MpoumnTanTe TEKCT BOMpoca 1 AONOMHUTE )
a3 HaZEXHOCTH, .
14. Ppacy [ONroBe4HOCTH " OTKpEITLIA
naBHbIM TpeboBaHMEM K MPOEKTUPOBaA- 6esonacHocTH Ha 2 2 L
HUO TPYGONPOBOAOB B XMMUYECKON MpOo- aKkcnnyatauum AononHenne

MbILLIIEHHOCTU siBNsieTcst obecneyeHme nx




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHusA HUA CIOXHO-
Hus: Ha 3agaHue 3aAaHuA cTu, 6ann [pasaena
3aAaHus,
MWH
MeTon npobuBHoW
JedopMauun npumeHsieTcs
Ons opMUPOBaHNSA JHULL U
dnaHues EeMKOCTEWN
BbICOKOTO [JaBfieHUs nyTem
MpounTaiiTe TEKCT BOMpoca 1 garite pas- | 00paboTku  WTamnosaH1em
BepHyTbI|7| oTBeT TOJICTOCTEHHbIX JINCTOB o .
metannoB. CyTb MeToaa TKPBITBIM C
15. O6bscHUTe cyLHOCTb MeToda NpobuBs- 3akntoyaercs B Pa3BepHy- 2 2 1
Hol AedbopmaLiMm NMCTOBOro NpokaTa nocteneHHom OopMOBaHUM OTTBZTOM
Npv U3roTOBMNEHNM COCYA0B BbICOKOTO nucTa nocpeacTsoM
AaBneHuna nocnenoBaTerbHbIX
onepauuii NpeccoBaHus U
BbITSKKM, obecneuymBas
Heobxoanmyto TONLNHY
CTEHKW M BbICOKYKO TOYHOCTb
pasmepoB
MpounTtanTe TEKCT BONpOca 1 OONOMNHUTE
dpasy 3
16. 3 EKTUBHOCTD, pasmep, OTKpbITHIiA
Mpu BbIGOpe TENNOOOMEHHMKa AN KOH- Ha 2 2 4
KPETHOW TEXHOIOrMYECKOW 3a4aun BaXXHO (opmy 1 CTOUMOCTE [OMonHeHne
yYnUTbIBATb €ro
MpounTtanTe TEKCT BONpOCca 1 OONOMNHUTE
pasy
OTKpbITHIN
17. HapylweHue HopmanbHOro yHKUMOHUPO- | PUNbTPALMOHHOW CUCTEMBI Ha 2 2 2
BaHMS MOXeT NPUBECTM K nona- [OMonHeHne
AaHuUo NpYMeceii B roTOBbIN NPOAYKT
MpouunTanTe TEKCT BOMpoca 1 AONOMNHUTE
pasy §
18. . pacueTa MpouHOCTHbIX | OTKPBITbI
BaxxHenLwmm aTanom NpoekTMpoBaHUSA Xu- XapaKTEPUCTIK Ha 2 2 2
MU4ecKoro 06opyLoBaHNs SBNSETCH Bbl- [OMonHeHne
NonHeHWe TO4YHOro
MpouunTaiTe TEKCT BOMpoca v JOMONHUTE
thpasy
OTKpbITbIN
19. Mpu npoekTnposaHum Knroye- peakTopoB Ha 2 2 2
BYIO POfib UrpatoT yCNoBUS B3aumoaen- [OmMonHeHne
CTBWS peareHToB U CTabunbHOCTb Npo-
LeccoB
K Takum  meponpustnam
OTHOCATCS npvMeHeHne
3BYKOMOTNOLLAoLLNX
MpouuTaiiTe TEKCT BOMPOCa U AaiiTe pas- | 0OMMLOBOK, ycTaHoBKa
BEPHYTbIV OTBET rnywuTenen wyma Ha | OTkpbITbIV C
20. BO3[yX0BOAaX, pasBepHy- 2 4 2
HasoBuTe MeponpusaTusa Ans CHMKEeHUs UCMNonb3oBaHue TbIM
YPOBHS LWyma paboTaroLwero BeHTUNs- LUYMO3ALUUTHBIX  KOXYXOB, OTBETOM
TOopa noabop onTUMarnbHbIX
npocunen  nonacten u
CHWXeHne CKOpOoCTH

BpalleHna Kpblib4aTKn




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CIOXHO-
Hus: Ha 3aaHue 3aAaHuA cTu, 6ann [pasaena
3afaHus,
MUH
Yron HakrnoHa nonacTewn
BbibMpaeTca  uMcxoaod U3
BAI3KOCTU
nepepabaTtbiBaeMon cpepbl,
TpebyeMon WHTEHCMBHOCTYU
[pounTanTe TEKCT BOMpoca 1 gante pas- nepemMellBaHus "
BEPHYTLIV OTBET MUHUMKU3aLMK OTKpbITBIN C
21. 3HepronoTpebneHus. pasBepHy-
Mepeuncnute kputepun Boibopa onTu- O6bI4yHO pekomeHayeTcs TbIM
MarbHOro yrna HaknoHa nonacten me- AvanasoH yrrnos oT 30° pgo OTBETOM 5 4 4
Lanku peakropa 60°, opHaKO KOHKpPETHble
3Ha4eHuns 3aBUCAT oT
0COBEHHOCTEN  KOHKPETHOWM
yCTaHOBKM "
TEeXHONOrNYECKUX
TpeboBaHui
MpounTtaiTe TEKCT BONpOca 1 OONOMNHUTE
dpasy 5
22. CTOMMOCTb 1 OTKpBITbIA
MaTeprnanoemMkoCcTb 1 3HEProEMKOCTb Ha 2 2 3
060py0BaHNst OKa3bIBalOT 3HAYUTENbHOE perTabenbHocTe JononHeHue
BNMsiHWE Ha ero
. . MpumeHstoTca 6onThbl,
HpquTa@TeTeKCTBonpocab4uaMTepa3- WAWMBbKA W TailkM  KNaccoB
BEpPHYTbIM OTBET npoyHocT 8.8 W Bbllle, 3
BbIMOSHEHHbIE ns | OTKPbITbIA C
23. Mepeuncnute Kkakme ctaHgapTHbIE Kpe- erMpoBaHHbIX cranei, pasBepHy-
NeXHble 3NIeMEHTbI MPUMEHSIIOTCS NP o TbiM
cbopke cbnaHueBbIX COEAUHEHUN B YCTOMHMBBIX K BBICOKMM OTBETOM
HedTenepepabaTbiBaloLLEN NPOMbILLIEH- Temneparypam " 3 3 3
HOGTM BO3ENCTBUIO
HedTENPOAYKTOB
[pounTanTe TeKCT BONpoca v AONOMHUTE
tbpazy reoMeTpUM,  BHYTPEHHEro 5
o4, ycTpoiicTaa " OTKpbITbIN
[poeKkTnpoBaHne KOMNOHHLI ANl pa3aene- Ha 2 2 3
HWSI ra30BON CMecKn nNpeanonaraeT y4eT S PeKTUBHOCTY JononHeHue
ed mMaccoobmeHa
KoHTponb TOMLWMUHb|
MpounTaiiTe TeKCT Bonpoca u faiite pa3- | MO3BONAET  CBOEBPEMEHHO
BEPHYTbIA OTBET BbIABNATb NpuUsHakn1 | OTKpbITLIN C
25, 3PO3MOHHOIo " pa3BepHy-
MosicHuTe noyemy Heobxoaum perynsp- KOPPO3NOHHOTIO n3Hoca, TbiM
HbIi KOHTPOSb TOSMLLMHBLI CTEHOK KOPMYCOB | npefoTBpallas  aBapuiiHble OTBETOM 3 3 3
TennoobMeHHNKOB cuTyauuu n nosbiwas
6e30nacHOCTb 3KCNnyaTaumm
MK-3 KoHTponb cobntogeHns TEXHONMOrM4Yecknx napameTpoB B Npeaenax, yTBepXAeHHbIX TEXHONOMMYECKMM pernamMmeHTom
OcHoBHble mMeToAabl:
noBbILLEHNe YACTOThI
MpouuTaiiTe TEKCT BOMpoca U AaiiTe pas- | 0OpabaTbiBaeMbix
BEPHYTbIA OTBET NPOAYKTOB, MCMNONb3oBaHWE | OTKPbLITLIA C
26. 3aLUNTHBIX NMOKPbLITUNA, pasBepHy-
Mepeuncnute ocHOBHbIE METOAbI YBENU- NpYMeHeHNe COBPEMEHHbIX TbIM
qupﬂcpoxacnymﬁblannapaTOBXMMMHe- CMa304HbIX maTepuaros, OTBETOM 3 4 2
CKOUM TexXHonornm yryJlieHve KayecTtBa
aHTUKOPPO3UNOHHbBIX
NOKPbLITUN, nposefeHve




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CIOXHO-
Hus: Ha 3aaHue 3aAaHuA cTu, 6ann [pasaena
3afaHus,
MUH
perynspHbIxX
nNpoduUNakTU4eCcKnx
MeponpuaTU "
MOEepPHU3aLUSA KOHCTPYKLIMK
MpounTtanTe TEKCT BONpOca 1 OONOMNHUTE
pasy 5
27. nnoLwaaax 3emMmenbHoro OTKpBITbIA
BepTukanbHoe nonoxeHue pesepsyapoB yuacTka Ha 2 2 2
Ha nnowaake nomoraeT CoKpaTUTb No- JononHeHne
TpebHOCTb B
OCHOBHbIMU npuynHamu
SABNAOTCS: HapyLleHne
. . pexuma oxnaxaeHus
HpquTa@TeTeKCTBonpocab4uaMTepa3- HEMPaBHbHLIA BLIGOP TMNA | OTKPBITBIA C
28. BEPHYTLIN OTBET TennoobmeHHuka, pasBepHy-
HepgocTaTovHas TOMWNHa TbIM 3 3 3
[Mepeyncnunte oCHOBHbIE NPUYNHBI OTKa-
30B TeNI00OMEHHbIX annapaTos CTEHOK  TPyBoK, KOppo3ns oTBETOM
BHYTPEHHUX MOBEpPXHOCTEN,
obpasoBaHue 3arpsa3HeHUin 1
3acopeHune KaHanoB
MpounTtanTe TEKCT BONpOca 1 OONOMNHUTE
pasy 5
20, aHeprocbeperatoLLero OTKpBITbIA
B xogoe mogepHusauum xmmmyeckoro o6o- noTeHuMana Ha 2 2 1
pyOoBaHusl BaXKHOe 3HaveHue npuobpe- JononHeHue
TaeT oueHka ero
3arpsA3HeHnss n OTNOXeHust
BO3HUKalOT n3-3a
cneayoLmx ¢aKkTopoB:
Temneparypa, CKOpPOCTb
TeyeHus, KOHLIeHTpaums
MpouunTanTe TEKCT BONpoca n aanTe peareHTos, Hanunine
pasBepHyTbI OTBET npumMmecu B CbIpbe.
30. MpenoTepatyetme OTKpbITBIN C
YKaxute Kakue OCHOBHbIE NPUYNHbI obpa- AOCTUraeTes  MpUMeHeH1em pa3BEpHY-
30BaHUSA 3arpsA3HEeHN U OTIIOXKEHUI B XM- | crieyunarnsHom TEM 3 3 1
MUYeCKnxX annapartax, h Kakumu cnoco- aHTmnpmrapHoﬁ 06p360'|'|(y| OTBETOM
6aMu MX MOXHO npeanoTBpaTUTb nOBerHOCTeVl,
nobaBneHneM ouuLLaoLLnX
areHToB, perynupoBaHvem
CKOpoCTen W ynyyleHuem
KOHburypauuv annaparTa.
lMpountanTe TekcT Bonpoca v AONOMNHUTe
31 pasy OTKpbITbIN
: repMeTUYHOCTb Ha 2 2 3
B npoekTtupoBaHuu cdnaHuesbIx coegnHe-
HUA XMMUYECKNX annapaToB OCHOBHbIM AononHexne
TpeboBaHueMm aBnseTcs
MpountanTe TekcT Bonpoca v AONOMNHUTE
dpasy
OTKpbITHIN
32. OpHuM 13 hakTopoB, BNUAKOLUX Ha OO1- crapeHue Ha 2 2 3
roBE4YHOCTb PE3NHOBbIX MPOKanoK, ABMs- JononHeHue

eTCA UX




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CINOXHO-
Hus: Ha 3aaHue 3apgaHuA cTu, 6ann [pasaena
3afaHus,
MUH
MpounTtanTe TEKCT BONpOca 1 OONOMNHUTE
dpasy
OTKpbITbIN
33. | OcHoBHoM XapaKkTepucTuKOW | MepeaaTtoyHoe oTHOLIeHne Ha 2 2 2
LecTepeHyaTol nepefayn sBnseTca eé JononHeHne
OTanbl NPoeKTUPOBaHMS:
*[locTtaHoBKa 3agayu:
onpegenexHve uenen u
orpaHuyeHunin
*AHanu3 cyLLecTBYOLLMX
aHarnoroB: n3y4yeHue onblita
. . npeaLecTBeHHNKOB.
HpquTaMTejeKcrBonpocab4uaMTe *Bbi6op 060pya0BaHus 1 §
pa3BepHyTbI OTBET MaTepuanos: OCHoBa BCel OTKpbITBIN C
34. KOHLenuum. passepHy=
OnuwwuTe obLme aTanbl NPOEKTMPOBaHUA TbiM
XUMNYECKOW YCTAHOBKM N YKAXMNTE, KaKyto *Monenuposarue u OTBETOM
Ba)XXKHYIO pOsb UrpaeT Kaxaasi ctagus CUMYTALMA: NPOBEPKa UAen 3 4 2
Ha KOMMbloTepe.
*Co3pgaHue paboyero
npoekTa: NoAroToBka
yepTexen n JOKYMEHTOB.
*OLEeHKa 3KOHOMMYECKOTO
adhdpekTa: nogcyeT Bbirog 1
3aTpar.
MpounTtanTe TEKCT BONpOca 1 OONOMNHUTE
tpasy
Heobxoaumasi MOLLHOCTb, OTKprTbIIZ
35. Bbibop npuBoga ans Hacocos yacToTa BpallleHus, YCrnosus Ha 2 2 4
06ycrnoBneH TakMmMu napameTpamu, Kak akcnnyatauum JononHeHue
[pounTanTe TeKCT BONpoca v AONOMHUTE
®pasy
aHTUKOPPO3NOHHbIE OTKpbITbIN
36. HaunbGonee acpdekTMBHLIMM cnocobamm NOKPbITUA N KaToaHast Ha 2 2 3
3aWuUThl TPYOONPOBOAOB OT BHELLUHEN 3awmTa JononHeHue
KOppOo3un ABNSATCA
XuMunyeckm aKTUBHbIE
BellecTBa TpebytoT
crneuwanbHoro noaxoga K
. . BbIGOPY obopyaosaHus
HpquTaMTejeKCTBonpocab4uaMTe Hanpumep, HyXeH BbICOKWI
pasBepHyTbIN OTBET yPOBEHb 3AWNTHBIX | OTKPBITHI C
37. | OnuwwuTe B YeM 0COBEHHOCTL BbIGOPa roKpBITMM, PasBepHy-
NPOTUBOKOPPO3UOHHLIX Mep, TbiM
00OPYAOBAHNA ANA PAGOTLI C XMMUHECKN YCTOMUYUBOCTM K XUMUYECKNM OTBETOM
aKTMBHbIMW BeLeCcTBamMu 1 noyemy aToT 3 4 4
BbIGOP BaXeH aTakam. MrﬂppmpOBaHme
3Tnx TpeboBaHMn NpuBeaeT K
ObicTpOoMy paspyLueHuio
obopynoBaHMa U CO3OaHUIO
yrpo3bl nepcoHany.
[pounTanTe TeKCT BONpoca 1 4ONOMHUTE BbICOKOKa4€CTBEHHbIX OTKPbITBIIA
38 dpasy NpoKnazoK u cobnogeHnem Ha 5 5 3
' TpeboBaHU K 3aTArMBAHUIO
JononHeHne

ObGecneyeHne HaaexXHON repMeTUYHOCTH
driaHUEBbIX COEANHEHUI AOCTUraeTcd

6onToB




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CINOXHO-
Hus: Ha 3aaHue 3aAaHuA cTu, 6ann [pasaena
3aAaHus,
MWH
npUMeHeHnem
®akTopbl BbIGOpa
TennoobmMeHHUKa 3aBUCAT
oT:
1. xapakTepa cpefpb
(razoobpasHas, XUAKOCTHas,
TBepaas dasa);
[MpounTanTe TekcT Bonpoca u gante 2. ypoBHS
pas3BepHyTbIN OTBET TennonepeaatoLLen OTKpbITBIV C
39. CnocobHOCTU maTtepuana; pasBepHy-
OnuwnTe kakme akTopbl BINAIOT HA 3. AaBneHua un TbiM
BbIGOp TNa TennoobMeHHVKa B Temneparypsbl; OTBETOM 3 4 4
KOHKPETHbIX TEXHOINOMMYECKNX NPOLIECCaX | 4.BeNUYUHbI
TENMoNpPoON3BOAUTENBHOCTH
Tun TennoobmeHHuKa
BblOMpaeTcs  uMcxogs M3
TpeboBaHun
TEXHOJOIMYECKOro npouecca
W NOCTaBNEHHbIX 3agad
MpyHUMNBI NPOEKTUPOBAHMSA
peakTopOB BKITHOYAOT
obecrneyvyeHne onTUManbHOro
nepemMeLLBaHuns "
B3aMMOLENCTBUSA peareHToB;
MpouuTainTe TEKCT BONpoca v Jante TO4HOE noaaepxaHue
pa3BepHyTbI OTBET TEMNepaTypHOro pexuma; o
paapaboTky reomeTpuueckux | OTKPBITbIM C
40. YKaxuTe Kakve npuHumnoI dopm, obneryatowmx PasBepHy-
NPOEKTUPOBaHNS PeaKTOPOB HanpaBneHbl | OBWXEHWE PeareHToB; TeIM
OTBETOM
Ha NoBblWeHne 3HEKTUBHOCTU MHTEerpauuio npnbopos 4 4 1
XMMUYECKOro npouecca KOHTPONA U perynupoBKu
napamMmeTpoB.
Cobnioaenune 3TUX
NMPUHLMINOB 3HAYMTENBHO
nosbiaeT adPEKTUBHOCTb
NpOM3BOACTBA
MpouunTanTe TEKCT BOMpoca 1 AONOMNHUTE TENnoNpPOBOAHOCTHIO,
dpazy COMNPOTUBIEHUEM KOPPO3UU OTKpbITHIN
41. 1 cnocoBHOCTLIO Ha 2 2 3
Matepuansl Anst M3roToBneHus
TENNooOMEHHbIX annapaToB AOMKHbI BbIACPKNBATL BLICOKME AononHewne
obnagaTb BbICOKOW Temneparypel
[MpounTante TeKCT Bonpoca 1 AONOMHUTE CBApOUHBIX MaTEPNANOB M
tpasy npoeefeHneM OTKPbITHIi
42. . . OOMNONHUTENBHOWN Ha
YCTOMYMBOCTL CBAPHbIX LLBOB K AENCTBUIO . 2 2 4
arpeccuBHbIX cpef obecneynBaeTcs AHTMKOPPO3VMOHHOW AononHehne
npaBuIbHbIM BbIGOPOM obpaboTkn
MpenensHOM HasbiBaOT
[MpounTanTe TekcT Bonpoca u gante Harpysky, npesbilleHne
pas3BepHyTbI OTBET KOTOpPOW BEAET K OTKpbITBIV C
43, paspyLLeH1Io AeTanu unm pasBepHy-
OnuwuTe, 4TO Takoe npenenbHasa Heo6paTUMbIM U3MEHEHUSAM TbIM
Harpyska geTtanu MalluHbl 1 Kak oHa eé cBowcTB. OHa OTBETOM 4 4 2

onpeaenseTcs

yCTaHaBI1MBaeTCA
SKCnepumMeHTarnibHO nnéo




Bpems

Ne OTBeT Tvun BbinosiHe- | YpoBeHb | Homep
sapa- CopepxaHue 3agaHus HUA CINOXHO-
Hus: Ha 3aaHue 3apgaHuA cTu, 6ann [Paspena
3afaHus,
MUH
nyTeM NHXeHEepPHbIX
pacyeToB C
ncnonb3oBaHMEM MeTOA0B
Teopun HageXxHoCTN U
Teopun ConpoTUBIEHNS
MaTepuanos
MpounTtanTe TEKCT BONpoOca U OONOMNHUTE
pasy
OONroBe4YHOCTU U
44, OcCHOBHoW 3agavelt npeaBapuUTENbHOMO Heobxoammoro pasmepa OTKpbITbIN
pacyeTa NOALUMMHUKOB SABNSAETCA noALUnnHmKa Ha > > 3
onpegeneHve [OnoMHeHne
MpounTtanTe TEKCT BOMpoOCca U AOMONHUTE
pasy
. KoachurumneHToB
45, Tonwwta Tennosou nsonaummn TennonpoBo4HOCTU OTKpbITbIN
paccunTbiBaeTCA UCXoAs U3 ,
HeobxoaMmMon ans noaaepxaHust maTepuanos Ha 2 2 3
o o JononHeHue
onTmanbHoW pabouyen TemnepaTypbl
annapaTta
MpountanTe TekcT Bonpoca v AOMOSNHUTE
cpasy repMeTUYHOCTb,
46. HaOeXHOCTb, OTKpbITbIN
OcHOBHblE nokasarenu KayecTBa N3HOCOCTOMKOCTb U Ha
YNIOTHUTENBHBIX YCTPOWCTB  BKITHOYAOT PEMOHTONPUrogHOCTb JornonHeHve 2 2 2
[pounTanTe TeKkCT Bompoca W LOMOMHUTE
pasy
47, Mpwn BblGOpe maTepuana ans Kopposun cpefbl 1 OTKziTHM
N3roToBrneHus Tpy6onpoBoaHo MEXaHU4YEeCKOMY U3HOCY
- [OMNosHeHne
apmaTtypbl  y4uTbIBAE€TCA CTOWKOCTb K 2 2 4
YcTaHoBUTE NpaBUilbHOE COOTBETCTBUE
crnocoboB nepepaboTkn OTXOAOB U Lienen
UX NpUMEHEeHNst
Cnocob MpymeHeHne
nepepaboTku
A. dunsuko- 1. Mpegnonaratot
XUMUYeCKne Mcnonb3oBaHue
mMeToabl MUKpPOOPraHM3mMoB
Ansa oecTpykumm
opraHuyeckmnx
3arpsasHuTenen
48. '|E: 2 Mcnonbswagﬂ ans
epMmyeckm TUNU3aunmM TBEpabIX .
e J;TOﬂbl ZpFaHMH:CKMX P 3akpbITbIv
- A 5} B r Ha 3 3 3
OTXOA0B NYTEM
4 2 3 1 cornocTasne
CXuranms
B. 3. Bkntovatot Hne
MexaHudeck | gopobneHwue,
ne meTofbl COPTUPOBKY "
nepepaboTky TBEPAbIX
0TX040B
. 4. YpanawT TSxKEnble
Buvonornyeck | meTtannbl U TOKCUYHbIE
ne MeTofbl COEeANHEHUs NYyTEM




3apa-
HusA

CopepxaHue 3agaHus

OTtBeT

Ha 3agaHue

Tvn

3agaHuvsa

Bpems

BbIMOJ1He-
HuUA

3aAaHus,
MWH

YpoBeHb
CNOXHO-
cTtu, 6ann

Howmep

pasgena

Koarynsiimm un
drokynaumnm

3anuwunTe BbibpaHHble Ldpbl Noa
COOTBETCTBYHOLLMMY GyKBaMU:

A b B r

49.

YcTaHoBWTE COOTBETCTBUE MEXAY
BMAAMU U3HOCOYCTOMYMBbIX MOKPLITUIA U
obnacTbio UX NPUMEHEHUS

Bug nokpblTus [MpymeHeHne

A XpomoBble 1. Tpywmecs
napbl KnanaHos

2 Xnmun4eckoe
obopynoBaHue B
KOPPO3NOHHBIX
cpenax

b. ®Toponnact

B. LinHkoBaHue 3.
AHTUKOPPO3NOHH
ad sawmTa
MeTannm4eckmx
NnoBepXHOCTEN

> (s

. Hutpua tntaHa 4.
BbicokoHarpyeH
Hble y3rbl
TpeHus

3anunwwnTe BbiGpaHHbIe OyKBbI NOA
COOTBETCTBYOLWMMY Lncpamu:
1 2 3 4

3akpbITbIv
Ha
cornocTasrne
Hue

50.

YcTaHoBMTE NOCNeAoBaTENbHOCTb
npouenypbl NyCKoO-Hanagkm HOBOro
arperarta:

1) 3anyck B paboTy u npoBepka
paboTocnocobHOCTM arperaTa.

2) MNoaroToBUTENBHBIN 3Tan NPOBEPKX
MCNPaBHOCTN BCEX Y3M0B

3) HacTtpovika aBToMaTukM ynpasneHus
arperaTom.

4) TectupoBaHue B paboyem pexumme.

OTBeT 3anuwnTe B BUAE
nocnegoBaTenbHOCTM LMdp, Ha4YMHas ¢
nepBOro atana nycko-Hanagkm HoBoro
arperarta

2,1,3,4

3apaHve
3aKpbITOro
TMNa Ha
yCTaHOB-
neHve
nocnenosa-
TEeNbHOCTHU




MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ atTTectaumm no guncumniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pe3yribTatam 0by4YeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblix obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPOrpamMmMon KOMNeTeEHUNN B Te4YEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasan Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMIN (hakTUYECKOro MaTepuana, ymeHue
CaMOCTOSATENbHO pellaTb KOHKPETHbIE MpaKTUYeckne 3agayvv NoBbILLEHHOW CMOXHOCTM,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnseTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUMUA OLEHNBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLeHKa «YyOOBMNEeTBOPUTENbHOY»: OOyYaloLWMiics rnokasan MNpoYHble 3HaHUS OCHOBHbIX
NONOXEHMI (haKTUYECKOro MaTepuarna, yMeHne caMoCTOSTENbHO pellaTb KOHKPETHbIe
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLNIA;

«Y[OOBMEeTBOPUTENBHO» — BbICTABMSAETCS, €CNU CPOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX TMOSMIOXXEHUN (AKTUYECKOro MaTepuana, yMeHue nosfyyYnTb C MOMOLLbIO
npenogasaTtensa npaBuUiibHOE peLUeHWe KOHKPETHOM MpaKTUYeCcKoM 3ajayu M3 4vucna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTaBMSETCH, €Cnu npu oTBeTe oby4varollerocd
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHUSAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCcKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvalomnxcs OLEHMBAKTCA MO cneaylwum obwmm
KpUTEpPUSIM: pacrnosHaBaHue nNpobnem; onpeaeneHne 3Ha4yMmon MHpopmMaumn; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCe 3adaHWA B CPOKW, YCTAHOBIEHHbIE
npenogasatenem. OueHka «YOOBMETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPOAOKMTL Ha Gonee No3gHMX atanax obydeHus, B Xxoge M3y4YyeHus Apyrnx y4ebHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHkn tecta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHUS;

71-85% - oueHKa «XOpOoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MNoKasbliBaAKOLWNM CUCTEMATUYECKUMM XapakTep 3HaHWKn Mo
ANCUUNIIMHE U CNOCOBHBIN K X CaMOCTOATENbHOMY MOMOSIHEHMIO 1 OOHOBIIEHUIO B X04€e
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4vatowmnmncsa obHapyXnBaeT 3HaHNe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom Ans
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3agaHus, NpegyCMOTPEHHbIE MPOrpamMmmMon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHka «HeyaoBMneTBOPUTENbHO»: 0byYaloLWmMica SeMOHCTpUpyeT
npobenbl B 3HAHUAX OCHOBHOrO y4yebHOro nporpamMMHOro Marepuana, Aonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvaromnxcs, KoTopas MO3BONSET npenogaBaTesnto OUeHUTb CEHOOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaTtoB 0Oy4YeHWs, a Takke YpPOBEeHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«yOO0BIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO UCNONb3oBaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHnst OLUEHKM Ha 3a4yeTe CryXUT YpOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaeMoCTb Ha 3a4eTe onpegendeTcAa oueHKaMn: «3a4TeHO»; «He 3a4YTeHO».

OueHka

Kputepun oueHuBaHus

BannbHo-
penuTuHroBsas
OLeHKa

«3ayTeHo»

O6yuyatowmnncsa ocBOUIN KoMMeTeHUmn
avcumnnuniel Ha 51-100 % n nokasan xopoLune
3HaHMS M3Yy4YeHHOro YyyebHOro maTepuana,
NOMMYHO W TMOCNeaoBaTENbHO U3NOXUMN W
NMOSTHOCTBIO PacKpbifl  CMbIC Npeasiaraemoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTL  TEOPETUYECKME  3HaHUA  Ans
peLleHns NpakTU4YeCcKon 3agayu; BbINOSHUI BCE
KOHTPOSbHblE  3adaHus,  NpefyCMOTPEHHble
paboyen nporpammMon ANCLUNNINHBI

51-100

«He 3auyteHo»

O6yuvatowmmca OCBOMI KoMMeTeHunmn
AVNCUMNNNHBI MeHee Y4eM Ha 51% u npu oTeBeTe
Ha npegnaraembin BOMPOC  BbIABUIIMCH
cyllecTBeHHble npobenbl B 3HaHUAX Yy4ebHOro
maTtepuana, HeyMeHune c NMOMOLLIbIO
npenogasatens nony4nTb npaBunbHoe
peleHne MNpakTUYEeCcKoW 3agayn; He B MOSTHOM
oO0beme BLINOMHWUM BCE KOHTPOMbHbIE 3adaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
OVCUMUMINHbI

0-50

OcHoBaHMeM [ONns onpefeneHus OLEHKU Ha 3K3aMeHe CIYXWUT YpPOBEeHb OCBOEHUS
obyvawlmmMca y4eBGHOro maTepuana, yMeHue peluaTb MpakTM4eckne 3agadn u
hopMUPOBaHMA KOMMETEHLMSA, NPeayCMOTPEHHbIX Y4eGHbIM MaHOoM.

YcneBaeMoCcTb Ha

oK3amMeHe OnpefenseTca OLUEHKaMW: «OTMUYHO», «XOPOLLO;
«Y[I0BMNETBOPUTENBHO»; «HE YA0BNETBOPUTENBHOY.

AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHus y4yebHoro maTepuana,
MOMMYHO M MocneaoBaTenbHO U3MNOXUI
coAepXaHue OTBETOB Ha  BOMPOCHI
buneTa; nNpooeMOHCTpUpOBan yMeHue

UNMCTPUpPOBaTh TeopeTudeckne
NONOXXEHUSA KOHKPETHBIMU NpuMepamn v
cBoboaHO BbINOSTHATH
9K3aMeHaUuWOHHble  3aJaHund; YCBOWI
OCHOBHYHO n O3HaKoMunca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSTHWI BCE KOHTPOSbHbIE 3agaHus,
npenyCcMOTPEHHbIE paboyen

nporpaMmMon AUCLMNINHBI

OueHka Kputepum oueHnBaHus BannbHo-
penTuHroBsas
OoLeHKa
«OTnnYHO» Obyvarowmnca ocBoun  KOMMNeTeHUUn 86-100




«XopoLlo»

Ob6y4atowmnncss ocBomn  KOMNETEHLUN
OVCUMMIMHBI  Ha Bcex JTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokune 3HaHusa yyebHoro matepmana,
NOrMYHO N NocnegoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMpPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTH; NpoaeMOHCTpMpoBan
yMeHune UNACTPMPOBATh
TeopeTunyeckmne NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
9K3aMeHaUMOHHbIE  3aJaHud; YCBOWI
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHON nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpeHHbIe paboyen
nporpaMmmon ANCUNNINHGI

61-85

«Y[oBneTBOpUTENBHO»

Ob6y4atownncss ocBoun  KoOMMNeTEHUUN
AMCUMMNNWMHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanMom ans JanbHenwero
OCBOEHMA y4yebHbIX nporpamm, HO
AOMNyCTU MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl OGuneta un npu
BbIMONHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
nuTepartypowm, pekoMeHa0BaHHOM
nporpaMmmonu; crnpasurics C
KOHTPOSbHbIMM 3a4aHNAMM,
npeaycMoTpEHHbIMU paboyen
NpPorpaMmMon ANCLUNMNINHGI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnncs ocBoM  KOMMNETEHLUK
AUCUMNIIMHBI  Ha Bcex JTanax Wux
dopmmpoBaHna mMeHee 4eM Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNNanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouel
NporpamMmmMon AUCLUNINHBI

0-50

UHTerpanbHas oueHkKa

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHrosas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2unl 2, He3avet 0-50
54,3 3aver 51-100




