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HayK
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3aBenyowni Kadpenpow
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(®UO, cTeneHb, yyeHoe 3BaHue)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX 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
HaMMeHoBaHue MHOMKATOPa BOCTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMMeTeHUUun KOMMeTeHUUu
KOMMeTeHLU U DOCTUXXEHUSA
KOMNeTeHLUu)
ObLienpodeccroHasibHble KOMNeTeHLUN
OMNK-4 CnocobeH
obecne4nBaTb
nposefeHune
TEXHOJI0OrTMYEeCKOoro
npouecca,
NCronbL30BaThb
TexHu4eckune
COenCTBA NS BrageTtb HaBblkaMu
KgHﬂ ons A OMNK-4.1 UcnonbsyeT NpUMeHeHUs TeXHNYeCKnX
P TexXHU4yecKue cpencrTea A4 CpencTB AJ19 KOHTPONS
NHxxeHepHasa n napamMmeTpoB
KOHTPOJ1 NMapaMeTpoB napamMeTpoB
TexHoJiornyeckasa | TeEXHONOMrMYeCcKoro
o TEXHOJIOrMYeCKoro npowecca, | TEXHONOrM4eckoro npouecca,
NnoAroToBKa npowuecca, CBONCTB

Cblpbs Y FOTOBOM
npoAyKLmu,
OCYyLLeCTBNATb
N3MeHeHune
napameTpoB
TEXHOJI0rM4eCcKoro
npowecca npu
N3MEeHeHnN
CBOWCTB CbIpbA

CBOWCTB CbIPpbS U FTOTOBOM
npPoAYyKLUMM

CBOWCTB CbIpbsl, PEareHToB.,
MaTepnasoB 1 roTOBOMN
NPOAYKLMM

3HaTb HOMEHKIATYpY 1
NPUHUMN OEeNCTBMA
TEXHUYEeCKNx CpeacTB AN
KOHTPOJIS MapaMeTpoB
TEXHOJIOrMYeCKOoro npoLecca,
CBOWCTB CbIpbsl V1 TOTOBOM
NPOAYKLMM

YMeTb NCnosib30BaTb
TexHU4ecKune cpeacTsa 4ns
KOHTPOJ1S MapaMeTpoB
TEXHOJI0rM4YeCcKoro npoLecca,
CBOWCTB CbIPpbS U FOTOBOW
npoayKLumm

OnK-4.3 CnocobeH
OCYLLECTBAATb M3MEHEHNE
napamMeTpos
TEXHOI0rM4yeCckoro npouecca
npuv N3MeHeHn CBONCTB
Cbipba

BrnageTb HaBblKaMWK
NPOEKTUPOBAHUA AeTanen,
MaLUWH 1 annapaToB
XUMNYECKOWN TEXHOIOTNN;
HaBblKaMy OCYLLLECTBAEHNS
NPOEKTHbLIX U3MEHEHWUI
napameTpoB MalUNH 1
TEXHOJIOrMYEeCKMX anrnapaTos
npuv N3MEHEHNMN CBONCTB
CbIPpbSA UK HOPM BeAEHUS
TEXHOJI0rM4yeckoro npouecca




3HaTb OCHOBbI
NPOEKTUPOBaHUA deTanen,
MallWH 1 annapaTos
XMMUYECKON TeXHO0rnu;
cnocobbl N3MeHeHns
napamMeTposB
TEXHOJI0rM4yeckoro npouecca
npw M3MEeHEeHNN CBOMNCTB
CblpbA

YMeTb NpoBOAUTb
npakTU4eckKne pacyeTsl
neTanemn, MallnH n
anrnapaToB XMMUYECKOWN
TEXHOJIOrUK, OCYLLLeCTBIATb
N3MeHeHne napaMeTpoB
TEXHOJI0rM4yeckoro npouecca
npw M3MEeHEeHUN CBOMNCTB
Cblpbs

2. MecTo aucumnnautdbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo aucumnanHbl (Moayns) B CTPYKTYpe 06pa3oBaTeNbHON NporpaMMbl: obsa3aTenbHas 4acTb

Kon
KoMn MpepwecTBylowue MapannenbHO ocBaMBaeMble
Mocnepylowme AUCLUMNIIUHDI
eTeH OVUCLUNNUHBI BUCUUNNUHBI
T17]7]
MopgennpoBaHne XMMMKO-
TEXHOJI0rM4eCcKmnx npoLeccos;
MopgennpoBaHne XMMMKO-
[Mpouecckl 1 annapaThl
. TEXHOJI0rM4YeCKnx npoLeccos; MoaroToBka K npouenype
OMNK- | XMn4eCckKomn TexHonorunu; .
O6Las xMMmyeckas TEXHOMOTMS; | 3aLLMThl U 3allMTa BbIMYCKHON
4 YyebHas npakTuka:

TexHonornyeckas (MpoeKkTHo-
TEXHOHOFI/I‘-IeCKaH) NPakKTUKa;
dusnyeckasa XmuMmns

Mpouecchl 1 annapaThl
XUMUYECKOW TEXHOJIOT NN

KBaMNKALMOHHON paboThl

3. 06beM aucumMnamnHbl (Moaynsa) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoJiM4yecTBa
aKajeMU4yeCcKUX 4YacoB, BbieJIeHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopasaTesieM (N0 BUpaM y4eOHbIX 3aHATUM) U HA CaMOCTOATENIbHYIO paboTy

obyuvarowmxcs
Bcero yacos 6 cemectp
Yyacos /
. [ yacoB B
Bup yuebHon paboTbl - 4acoB B
3N1IeKTPOHHOM _
dbopme 3N1IeKTPOHHOM
¢dhopme
AyaouTopHas KOHTaKTHas pabota (Bcero), 64 64
B TOM 4Yuche:
Jlekuunn 16 16
MpakTuyeckne 3aHATUS 48 48
CamocToaTenbHas paborta (Bcero), 80 80
B TOM 4Yucne:
NOLArOTOBKa K MPaKTUYECKUM 3aHATUAM 24 24
NOLArOTOBKa K 3K3aMeHy 12 12




COCTaBJ/IEHNE KOHCMEKTOB 44 44

KoHTponb 36 36
UToro: yac 180 180
UToro: 3.e. 5 5

4. CopepixaHue gucuMnauMHbl (Moaynsa), CTPYKTYpUpoBaHHOE Mo TeMaM (pasaenam),
C YKa3saHueM OTBEeeHHOro Ha HUX KOJInYecTBa akageMU4eCKux 4YacoB U BUA,0B
y4eOHbIX 3aHATUHI

Bupabl yuebHOM
Harpysku u ux
No
HanMeHoBaHMWe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
paspena
Bcero
N3 | AP (N3 |CPC
Yacos
1 Obuine ceegeHUs 0 MPOEKTUPOBAHMMN AeTaslell, MaLlUUH 1 610 !l16l 36 58
anmnapaToB XMMUYECKOWN TEXHO0r N
OCHOBbI MPOEKTMPOBAHNS, KOHCTPYMPOBAHNSA N pacyeTa
2 P P ’ Pynp P 100 ([32]44| 86
annapaTypbl XMMUYECKOWN TEXHOOr N
Koutponb| O [ O | O 0 36
WNtoro| 16| O | 48| 80 180
4.1 Copep>XaHue NeKUMUOHHbIX 3aHATUH
Konuyecrtso
)>XaHUue nekuummn Yy B
Ne HaumeHoBaHue Conepxanue nexu acos /
Tema nekuum (nepeyvyeHb ANOAKTUYECKMX €ANHNLL: 4acosB B
3aHATUSA paspena .
paccMaTpuBaeMbIX NMOATEM, BOI'IpOCOB) 2JIEKTPOHHOMU
cdhopme
6 cemecTp
OCHOBbI NMPOEKTUPOBAHNS AeTanen
O6Lme ceeneHus MaLUuH. NpoeKkTupoBaHme,
o} KOHCTPYMpOBaHMe, aKCryaTaumnsa n
npoekTnpoBaHnm | OCHOBSI NcCcnenoBaHNs B XMMNYECKON
1 heTanen, MalnH | NpoeKTnpoBaHmA TexHonorum, TpeboBaHus, 2
N annapaTtoB neTane|7| MallWH npenobAaBIdEMbIE K o6opy,n,03aH|/|+o
XUMUYECKOMN XUMMYyecknx npoussoacTs. Ctaaum un
TexHoJIornm 3Tanbl pa3paboTKy KOHCTPYKTOPCKOM
OOKYMeHTauuu.
O6wue cBepeHus MeToAbl 1 NpUeMbl KOHCTPYUPOBAHUS U
0 MPOEKTUPOBAHNA. HOpMaTI/IBHO—
NPoeKkTMpoBaHun | MeTonbl 1 NpueMbl | TEXHUYECKAs JOKYMeHTauus ans
3 [LeTanen, MalvH | KOHCTPYMPOBaHWA U | NPOEKTMPOBAHWSA, PacyeToB U 2
N annapaTtoB NMPOEKTNPOBaHNA SKCrJtyaTayun MallH 1 afnapaToB
XUMUYECKOM XUMUYECKNX NPOU3BOACTB. Buabl
TexHoJIornm KOHCTPYKTOPCKON AOKYMEHTauunu




ObLwne cBefeHuns
0
NMPOEKTUPOBAHUN

CTaaun pa3paboTku

KOMMIEKTHOCTb KOHCTPYKTOPCKIMX
JIOKyMeHTOB. CTaaun pa3paboTku
KOHCTPYKTOPCKOW [OKYMEHTaLUN Ha
N30enns BCex oTpacel

5 [eTanen, MalnH | KOHCTPYKTOPCKOW NPOMbILUIEHHOCTU U 3Tanbl BbINOJHEHNS 2
1 annapaTos JOKYMeHTauumn paboT. EanHas Cuctema
XUMUYECKON TexHonornyeckom [JokymeHTaumm
TexHonormm (ECTH). Ha3zHauveHune KoMMieKca
nokymenTtos ECT/.
Beibop 1 pacyeT 0CHOBHOrO 1
OcHoBbl
BCNOMOraTenbHoro obopyaosaHus
NPOeKTNPOBaHWS,
TpeboBaHua K XUMUYECKNX Npou3BoAcTB. TpeboBaHUA K
KOHCTPYyMpPOBaHMs
obopypoBaHuio 060pyA0BaHNIO XUMUNYECKIX,
7 M pacyeTa 2
XUMUYECKNX He(TEXUMUYECKNX 1
annapartypsl
y Nnpon3BOACTB HeTenepepabaTbiBalOWLMX MPON3BOLACTB.
XUMUNYECKON
OCHOBbI MEXaHNYECKOro pacyeTa
TeXHOM0rnn
annapaTypsl
OCHOBb! MoHATHe paboTocnocobHOCTM annapaTos
N MaluH. BaxxHenwwmne Kputepum:
NPOeKTNPOBaHWUS,
Kputepum MPOYHOCTb, XKECTKOCTb,
KOHCTPYMpOBaHMs . y
9 W pacueTa paboToCcnocobHOCTM | N3HOCOCTOMKOCTb, TEMIOCTONKOCTD, 7
1 pacyeTa geTanen | BubpoOyCTONYMBOCTb, HAAEXKHOCTb.
annapatypel
y MalUVH PacyeT Ha NPOYHOCTb. PaKTOPSI,
XVIMNYECKON y
BAUSIOLLME HA NPOYHOCTb AeTasei
TeXHoM0rnm
MaLUVH NP NepeMeHHbIX HanpsXXeHnAaX
OcHoBbI
NPOEKTNPOBaHWS, CoeauHeHnsa getanei MaLluH.
CoenunHeHund
KOHCTPYMpPOBaHM$ y MexaHu4eckme nepenayv. @yHKUUN
LeTanen MalvH un
11 N pacyeTa MexaHuyeckux nepenay. OCHOBHbIE 2
MexaHu4yeckume
annapaTtypsl napaMeTpbl MEXaHNYEeCKMX nepenad.
v nepegayu
XUMUYECKOM Banbl, ocu, MOALWNMHUKIK, MyDTbI
TexHonorum
KoHCTpyupoBaHue 1 pacyeT
TOHKOCTEHHbIX COCYZI0B W annapaTos.
OCHOBb! Teopus pacyeTa TOHKOCTEHHbIX
annapaToB: MOMeHTHas 1 6e3MoMeHTHas.
NpPOEKTMPOBaHMUS,
KOHCTPYMPOBAHUS KoHcTpympoBaHue | Obosnoyka BpalleHus. OnpenenexHve
12 U DacyeTa n pacyeT YCUANIA 1N HanpsxeHun B 060104Kax 7
anpna aTVDL TOHKOCTEHHbIX BpaLleHns. ToHKoCcTeHHas 060/104Ka
paType cocynoB BpaLLeHns, Harpy>XeHHas BHyTPEeHHUM
XUMUYECKOM
ra3o0BblM AaB/ieHMeM. TOHKOCTEeHHan
TexHonorum
060/104Ka BpalleHuns, HarpyxeHHas
BHYTPEHHUM rMAapoCTaTUYeCKnum
LaBJIEHNEM XUAKOCTW LaBNEHNEM.
OcHoBbI PacyeT 1 KOHCTpYyMpOBaHWe annapaTos
MPOeKTUPOBaHMS, [ o BbICOKOr0 AaBneHuns. OcobeHHoCTH
KOHCTPYMPOBaHM$ YCTPOWCTB TOJICTOCTEHHbIX arnnapaTos,
KOHCTPyMpoBaHue
13 1 pacyeTa annanaTos 061acCTb NX NpUMeHeHNs. HopMaTuBHbIE 2
annapaTtypsl P napaMeTpbl: pacyeTHOE AaBfeHue,
v BbICOKOrO aB/eHus
XUMUYECKOM pacyeTHas TemnepaTtypa, Ko3pOULUNeHT
TexHonorum MPOYHOCTU CBAPHbIX COeANHEHNI
UToro 3a cemecTp: 16
WToro: 16

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

YyebHble 3aHATUSA He peann3yroTcd.




4.3 Copep>xXaHue NPaKTUYeCKUX 3aHATUN

KonuyectBo
TeMma Copep>xaHue NPaKTUYECKOro 3aHATUSA 4yacos /
Ne HauMeHoBaHue
NpPaKTU4YecKoro (mepeyeHb AMOaKTUYECKNX eQUHNLL: 4acoB B
3aHATUA paspena .
3aHATUA pacCcMaTpMBaeMbIX MOATEM, BONPOCOB) | 3/1€KTPOHHOM
cpopme
6 cemecTp
O6Lwume cBeneHuns
0
npoekTuposanmn |- /I3y4yeHune npremMoB KOHCTPYMPOBAHUS.
1 LeTanei, MalnH P MeToZ aHanorun, MeTo NHBepCuK, 2
KOHCTPYMPOBaHUS
1 annapaTos MeTo[Z MO3roBoro LTypMma.
XUMMNYECKON
TEXHOJIOrnn
ObLme cBegeHUs
0
NPOeKTUPOBaHMM Mpuembl /i3y4yeHune npnemMoB KOHCTPYMPOBaHUS.
2 JeTanen, MalnH MeToq aHanoru, MeTod MHBepCUn, 2
KOHCTPYMPOBaHUS
1 annapaTos MeTOoZ MO3roBoro WwTypma.
XUMMNYECKON
TEXHOJI0rnn
O6Lwume cBeneHuns
0
npoekTupoBaHum | EamHas cuctema
3 AETaﬂeMpMauﬂAH KgHCT KTODCKOI M3yyeHne ECKL. TeXHMYECKME yCaoBUS. 2
/ PYKTOP rOCT 2.114-2016
1 annapaTos LOKyMeHTauuu
XUMUNYECKON
TEXHOJIOr N
ObLme cBegeHUs
0
npoekTupoBaHun | EouHasa cuctema FOCT 2.103-2013 EguHasa cuctema
4 JeTanen, MalnH | KOHCTPYKTOPCKOM | KOHCTPYKTOPCKOWN AOKYMEHTaLUN. 2
1 annapaTos LOKyMeHTauuu Cranun paspaboTku
XUMMNYECKON
TEXHOJI0r N
O6Lwume cBeneHuns
0 y
Knaccudmkaumns 0CHOBHbIX AeTanen un
npoekTupoBaHmm | EgmHas cuctema
. .| c6OpOYHbIX eAUHUL, XUMNYECKOro
5 feTasier, MalMH | KOHCTPYKTOPCKOM 2
obopynoBaHMsa NO PYHKLMOHANbHOMY
1 annapaTos LOKyMeHTaLuuu
. KOHCTPYKTVMBHOMY Mpu3HaKaM.
XUMUYECKON
TEXHOJIOr N
ObLwme cBegeHUs
0
npoekTuposaHmm | EgmHasa cuctema HopMaTuBHbIe JOKYMEHTbI Ha
6 AeTanen, MalmnH | KOHCTPYKTOPCKOWN | XMMU4eckoe TeXHOI0rnyeckoe 2
1 annapaTos LOKyMeHTauum obopygnoBaHme
XUMMNYECKON
TEXHOJI0rnn
O6Lwume cBeneHns
0
KOHCTPYKLMOHHbIE
npoekTuposaHum | - bo Bbi6op KOHCTPYKLMOHHBLIX MaTepnaoB B
7 fLeTanew, MallInH P y 3aBUCMMOCTHY OT YCNoBUIA paboThl 2
XUMUYECKOW
1 annapaTos obopynoBaHus
TEXHOJIOr N

XVMUNYECKOoM
TexHoormm




ObLwume cBegeHUn
0

KOHCTPYKLMOHHbIE
npoekTuposaHum | - Bo Bbi6Op KOHCTPYKLMOHHBLIX MaTepnasos B
8 fLeTanei, MalnH P . 3aBUCMMOCTHY OT YCNOBUIA paboThl
XUMUYECKOW
1 annapaTos obopynoBaHus
. TEXHOJIOTr NN
XUMUYECKON
TEXHOJIOr N
OcHoBbI
npoekTupoBaHus, |MpoekTupoBaHue | KOHCTpyupoBaHue n pacyeT
KOHCTPYMPOBaHUSA | 1 pacyeTt TOHKOCTEHHbIX COCYZOB 1 annapaTos.
9 1 pacyeTa TOHKOCTEHHbIX OCHOBbI pacyeTa TOHKOCTEHHbIX COCYA0B,
annapaTypbl annapaToB U paboTalLnx nog BHyTPEHHNM
XUMUYECKON cocynos LaBeHneM
TEXHOJI0rnn
OcHoBblI
PacyeT unnmHaopuyeckux obevaek
npoekTupoBaHus, | MpoekTupoBaHune
TOHKOCTEHHbIX annapaToB. PacyeTHble
KOHCTPYMPOBaHUS | n pacyeTt
CXeMbl LnnnHapunyeckmnx obevaek Pacyer
10 1 pacyeTa TOHKOCTEHHbIX
KOHUYeCKnx obevyaeK TOHKOCTEHHbIX
annapaTypbl annapaToB K
y annapaToB. PacyeTHble CXeMb
XUMUYECKON cocyfioB
KOHUYecknx obevaek
TEXHOJIOr N
OcHoBbI
npoekTuposaHus, | MpoekTnpoBaHue
KOHCTPYMPOBaHUSA | n pacyeTt PacyeT KoHMYeckux obevaek
11 N pacyeTa TOHKOCTEHHbIX TOHKOCTEHHbIX annapaToB. PacyeTHble
annapaTypbl annapaToB U CXeMbl KOHMYeCcKunx obevaek
XUMNYECKOM COoCya0B
TEXHOJI0rnn
OcHoBbI
npoekTupoBaHus, | MpoekTupoBaHune
KOHCTPYMPOBaHUS | n pacyeTt PacyeT KoHMYeckux obevaek
12 N pacyeTa TOHKOCTEHHbIX TOHKOCTEHHbIX annapaToB. PacyeTHble
annapaTypbl annapaToB U CXeMbl KOHMYeCKMX obevaek
XUMUYECKON COCyn0B
TEXHOJIor N
OcHoBbI
NPOeKTUPOBaHMA,
KOHCTpynpoBaHua | MpoekTnpoBaHune y y
OnpepeneHve yCuamm N HanpsXXeHnin B
13 M pacyeTa obonoyek
0605104Ke BpalleHmns
annapaTypbl BpaLLeHns
XUMUYECKON
TEXHOJI0rnn
OcHoBbI
NPOEKTUPOBaHMS,
KOHCTpYynpoBaHua | MpoekTupoBaHue y y
OnpepeneHne yCUInMin N HanpsXKeHU B
14 1 pacyeTa obonoyek
0605104Ke BpaLleHns
annapaTypbl BpaLLeHUs
XUMUYECKON
TEXHOJIOr N
OcHoBbI
NPOeKTUPOBaHMA,
P P OcobeHHOCTHN
KOHCTPYMPOBaHMUS y
15 W paceTta YCTPOWNCTB PacyeT n KOHCTpyMpoBaHMe annapaTos
TOJICTOCTEHHbIX BbICOKOI0 AaBeHuna
annapaTypbl
y annapaToB
XUMUYECKON
TEXHOJI0rnn




OCHOBHbI

NPOeKTUPOBaHMS, |y o
KOHCTPYMPOBaHMS y
16 W pacueTa YCTPOWCTB PacyeT 1 KOHCTPyMpOBaHME annapaToB
ANNaDnaTVOL TOJICTOCTEHHbIX BbICOKOI0 AaBJeHNA
batypb annapaToB
XUMUYECKON
TEXHOJIOr N
OcCHoBbI
MPOEKTUPOBAHNS, [y e 0 0OcobeHHOCTM YCTPONCTB TONCTOCTEHHbIX
KOHCTpYNpOBaHma o — = annapaToB. HopMaTKBHbIE MapaMeTpbl:
17 N pacyeTa yerp pacyeTHOe AaBJieHne, pacyeTHas
TOJICTOCTEHHbIX
annapaTypsl annapaTos TemnepaTypa, Ko3hOUUNEHT NPOYHOCTY
XUMNYECKOM CBaApPHbIX COEAUHEHUN
TEXHOJI0rnn
OcHoBblI
MPOEKTUPOBAHNS, [y e 0 0OcobeHHOCTM YCTPONCTB TONCTOCTEHHbIX
KOHCTpymMpoBaHna |« — = o annapaToB. HopMaTKBHbIE MapaMeTpbl:
18 1 pacyeTa yerp pacyeTHOe AaBJieHNe, pacyeTHas
TOJICTOCTEHHbIX
annapaTypbl ANNaDnaTOR TeMmnepaTtypa, KO3 PULUNEHT MPOYHOCTK
XUMUYECKON P CBapHbIX COeANHEHUN
TEXHOJIOr N
OcHoBbI
NPOeKTUPOBaHMS,
KEHCT 5 oBaHNA OcobeHHOCTHN 0OcobeHHOCTM MPOEKTMPOBaAHNS
19 y pacfQQJJ YCTPONCTB COCTaBHbIX YaCTe KOPMyCoB anmnapaToB
ANNa0aTYDI TOJICTOCTEHHbIX BbICOKOr0 AaBieHuns: obevaku, gHuwa,
XMMmzecigM annapaToB hnaHub
TEXHOJI0rnn
OcHoBbI
NPOEKTUPOBaHMS,
KEHCprEpOBaHMﬂ OcobeHHOCTU 0OcobeHHOCTM NPOEKTMPOBaHNS
20 Ul pacyeTa YCTPOWCTB COCTaBHbIX YacTel KOpMnyCcoB annapaToB
a;;a ATVDLI TOJICTOCTEHHbIX BbICOKOr0 AaBjieHns: obevanku, gHuWa,
XMMMgeCiEM annapaTos hnaHub
TEXHOJIor N
OcHoBbI
NPOeKTUPOBaHMA,
KOHCTpynpoBaHua | MpoekTnpoBaHune
PacyeT Ha NPOYHOCTb (hIaHLLEBOrO
21 N pacyeTa hnaHueBbIX CoeMHeRNs
annapaTypbl CoeVHEHWIA
XUMUYECKON
TEXHOJI0rnn
Ocrosel OcobeHHOCTHN
MPOEKTUPOBARNA, | 00 rypoBatms
KOHCTPYMNPOBaHMS P P
22 U pacyeTa obopypnoBaHua B PacuyeT obopynoBaHusa, paboTatoLlero B
a;;a ATVDLI yCJI0BUSAX YCI0BUAX ONHAMMYecKux konebaHun
xmmmgecigm ANHaMUNYeCKnx
KonebaHwui
TEXHOJIOr N
OcHoBb OcobeHHOCTU
MPOEKTUPOBAHNS, [ 0 s
KOHCTPYMPOBaHMUS P P
23 W pacyeTa obopynoBaHus B BinsHne pasnnyHbix akToOpPoB Ha
annapatypsl YCNOBUSAX KPUTMYECKYIO CKOPOCTb Basia
XMMMHeciOM AVHaMUNYeCKnx
KonebaHwui
TEXHOJI0rnn
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OcHoBblI
NPOEKTNPOBaHNS,
KOHCTpyupoBaHus | MpoekTupoBaHme | MeTonbl onpeneneHuns IMHENRHbIX
24 1 pacyeTa €MKOCTHbIX Pa3MepoB BEPTUKANbHbIX 1 2
annapaTypbl annapaToB FOPW30HTaJIbHbIX EMKOCTHbIX annapaToB
XUMMNYECKON
TeXHOMornm
WToro 3a cemecTp: 48
WTtoro: 48
4.4. Copep>XaHue caMoCToATE/IbHOM pPadoThI
Bug Copep>xaHue CaMOCTOATEJNIbHOM
HaumeHoBaHue o paboThbi KonuyectBo
caMoCToATEesNIbHOM
paspena PaBoThI (mepeyeHb ANAAKTUYECKNX €ANHNLL: YacoB
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
6 ceMmecTp
KoHCcneKkTupoBaHmne 0CHOBHON 1
LOMONHUTENBHON NUTEepaTypbl N0 TEMaM:
Obwue ceefeHns o Obuwue cBeaeHNs 0 MPOEKTUPOBAHM
NPOEKTUPOBAHUN CamocToATeNbHOE | AeTanei, MalnH 1 annapaTos
JeTasien, MaLlluH un n3yvyeHne XUMNYECKON TEXHONIOrUN. Bnabl 28
annapaToB XMMUYeCKoW | MaTepuana TexHonormyeckoro obopynoBaHus
TEXHO0r K XUMUYECKNX Npon3BoacTB. ObLine
HanpaB/ieHNA B NPOEKTUPOBAHUN
XuMmnyeckoro obopynosaHums
Obwume ceepeHns o
NPOEKTUPOBAHUN MoaroToBka K V3y4yeHne TeopeTn4eCckoro Matepuana no
LeTasien, MalluH un NpPaKTUYeCKnM Teme NpoBeAeHNs NPakTNYeCcKoro 8
annapaToB XMMUYECKOW | 3aHATUAM 3aHATUS, OhOpPMIIEHNE OTHeTa
TEXHO0r K
KoHcnekTupoBaHmne 0CHOBHOM 1
LOMONHUTENBHON NUTEepaTypbl N0 TEMaM:
OCHOBbI NPOEKTUPOBaHMS,
OCHoOBbI
KOHCTPYMPOBaHWA 1 pacyeTa
NPOEKTUPOBAHNS, .
CamocToATeNbHOE | annapaTypbl XMMUYECKON TEXHOMOMUN.
KOHCTPYUPOBaHNS 1
n3yvyeHue KOHCTpynpoBaHMe 1 pac4eT 0CHOBHbIX 16
pacyeTa annapaTypbl .
y MaTepuana Y3/10B XMMMNYeCKOW annapaTypbl.
XUMUYECKON )
O6evarkn, gHUWa v pybalukn
TEXHO0r K
annapaToB. Tpybonposoabl 1 06BsA3Ka
Tpybonposogos. Onopbl annapaTos U
TpybonpoBoaoB..
OcCHoBbI
NPOeKTUPOBAHNS,
MoaroToBka K V3y4yeHne TeopeTn4eckoro Matepuana no
KOHCTPYUPOBaHNS 1
NPaKTUYeCKnUM Teme NMpoBeaeHns NPakTMYeCcKoro 16
pacyeTa annapaTypbl
y 3aHATUAM 3aHATUS, OhOpPMIIEHNE OTHeTa
XUMUYECKOM
TEXHOJI0r K
OcHoBbI
NPOEKTUPOBAHNS,
KOHCTPYUPOBaHUS 1 MoaroToBka K
MoaroToBka Mo BOMPOCaM K 3K3aMeHy 12

pacyeTa annapaTypbl
XUMNYECKON
TexHoorum

3K3aMeHy
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WToro 3a cemecTp: 80

UToro: 80

5. NMepevyeHb y4eOHOMU NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no

aucuunnuHe (Mmopynio)

n/n

Bbubaunorpaduueckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nnTepaTypa

[leTann MalnH 1 OCHOBbI KOHCTPYMpPOBaHKA. YacTb 1. MexaHun4yeckme
nepenayn; TaMbOBCKNIA roCyAapCTBEHHbIN TEXHUYECKMI YHMBepcuTeT, 3bC

DNEKTPOHHbIN

1 ACB, 2015.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||64080
[leTann MalnH 1 0CHOBbI KOHCTPYMpoBaHKA; CeBepo-KaBkascKui 3 71EKTDOHH I

2 | hepepanbHbIn yHUBEpcUTeT, 2016.- Pexxum gocTyna: ecp c
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||66058 pPecyp
HeTann MawmH. NMpoeKkTnpoBaHMe MexaHNYecKnx nepenas; 371EKTDOHHbI

3 | MpotobpasosaHue, Ain Mn Ap Meana, 2020.- Pexxum goctyna: ef c
https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||92318 PeCcyp
OCHOBHble annapaTbl XMMUYEeCKUX NMPon3BoACcTB; CaMapcKuit y

y N DNEeKTPOHHbIN

4 | rocynapCTBEHHbIN TexHn4eckuin yHmeepcuteT, 96C ACB, 2019.- Pexxnm acvDC
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||91775 Pecyp
Mpouecchl 1 annapaTbl XUMUYeCKon TexHonoruum. Y. 1.

5 MmopomexaHnyeckme npoueccsl n annapaThbl; Mpodobpa3zosaHne, 2021.- DNEKTPOHHbIN
Pexxum pgocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||105152
TeopeTnyeckne 0CHOBbI pacyeTa MalUKH 1 annapaToB nepepaboTkn HedTK

6 1 rasa; KoMCOMObCKNN-Ha-AMype rocydapCTBEeHHbIN yHMBepcuTeT, 2019.- DNEKTPOHHBbIN
Pexxum poctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102103

JononHuTenbHaa nutepaTypa
BepTuKkanbHble LMAMHAPUYECKME pe3epByapbl. PacyeT 1 NpoeKTUpPOBaHUE;

7 BOPOHEXCKUNI roCyLapCTBEHHbIN apPXUTEKTYPHO-CTPOUTENbHbIN DNEKTPOHHBIN
yHuBepcuteT, Ib6C ACB, 2015.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||60714
[leTann MallnH 1 0CHOBbI KOHCTPYMPOBaHWA. JTabopaToOpHbIN NPAKTUKYM;

8 BopoHexckui FocyaapCTBEHHbIN ArpapHbin YHUBepCUTET UM. MiMnepaTopa DNEKTPOHHbIN
MeTpa MNepsoro, 2015.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||72660
HeTann mawmnH. KoHCNeKT fiekKuui; MocysapCTBeHHbIN arpa.prm 3M1EKTPOHHBII

9 | yHmnBepcuteT CeBepHoro 3aypanbs, 2019.- Pexxum goctyna: i
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||107590 Pecyp
[eTann MalwmnH. TUNoBbIE COEAUHEHNS OeTasie U Yy3/10B MaLLVH; 3 71EKTDOHH I

10 | Cnbupckmin henepanbHblil yHuBepcuteT, 2019.- Pexxum gocTtyna: ecp c
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100009 Pecyp

11 NeTtann mawwuH; MpogobpasosaHue, 2021.- Pexxum poctyna: DNEKTPOHHbIN

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||106820

pecypc
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XamuH, O.H. Beibop MaTepnanoB No HasHAYeHNO C MO3ULNIA KX
KOHCTPYKLMOHHOWN MPOYHOCTY : y4ebHoe nocobue / O. H. XamuH;
CaMmap.roc.TexH.yH-T, MeTannoBeneHune, NopoLLKOBas MeTannyprus,
HaHomaTepuanbl.- Camapa, 2019.- 74 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3740

DNIEKTPOHHbIN
pecypc
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Xumnyeckasa TexHosormsa: Metannyprus, KOppo3msa MeTanioB 1 cnocobsbl
3aLlUTbl OT Hee, CbipbeBOE N 3HepreTnyeckoe obecneyeHmne XMMNYECKNX
NPOV3BOACTB, XMMNYeCKoe MaTepuanoseaeHue; 3patenscteo KOXXHOMO
(henepanbHOro yHmeepcuteta, 2019.- Pexxmm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||95828

DNIEKTPOHHBIN
pecypc

JocTtyn oby4vatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocywiecTsnseTca nocpeacTBOM NEKTPOHHON
NHGOpPMaLMOHHON obpa3oBaTenbHOM Cpelbl yHuBepcuTeTa 1 canta HTE Caml Y no nornHy v naposnto.

6. MepeyeHb UHPOPMALMOHHBIX TEXHOJIOTMM, UCMOJIb3YEMbIX NPU OCYLLECTBJEHUMU

nporpaMMHoro obecnevyeHus

obpasoBaTenbHOro npouecca no AucuuniuHe (Moaynio), BKaOYas nepevyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOSIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpefbl YHUBEPCUTETA.

«AHTUNNArnaT.OKCnepT»

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
1 o JInueH3noHHoe
cucTeMa (3apybexHblii)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHbin)
«JTabopaTopun
3 | AHTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JInLeH3noHHoe
(OTevyecTBEHHbIN)
MporpamMmmHoe obecnevyeHmne AO «AHTMMNNarnaT»
4 JInueH3noHHoe

(OTevyecTBEHHbIN)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTu «MHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHPOPMALLMOHHO-CMPABO4YHbIX CUCTEM

No
n/n HaunmeHoBaHue KpaTkoe onucaHue PexxuMm pocTtyna
1 | POCNATEHT http://www1.fips.ru/wps/wem/connect/content rujru | PECYPCE! OTKPBITOTO
pocTyna
2 | KoHCybTaHT natoc http://www.consultant.ru Pecypcbl OTKpLITOrO
pocTyna
Scopus - 6a3a AaHHbIX 3apy6exxHble 6a3bl
3 | pethepaToB http://www.scopus.com/ AaHHbIX
' ' ' orpaHUYeHHOro
LMTUPOBAHUS
pocTyna

8. OnucaHue MaTepuanbHO-TeXHU4Yeckou 6a3bl, HeoOXxoauMON Ona OCyL,eCTB/IeHUs
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obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKuNOHHbIE 3aHATUSA

AyouTtopun ONsS NEKLMOHHBbIX 3aHATUIA YKOMMJIEKTOBaHbl Mebesiblo 1 TEXHWYECKUMUN CpeacTBaMu
obyyeHuns, cnyxawummu And npeacTtabfieHns yyebHon uHdopmauum 6onbwon aygutopum (Habopbl
LEMOHCTpaUnoHHoro obopyaoBaHnsa , y4ebHo-HarnsagHble nocobusi, TeMaTMYeCKMe WAMCTPaLun).

TexHn4yeckne cpefncTBa 0byyeHusa, cnyxawue ons npeactasneHns ydyebHonm nHgpopmauum 6onbLion
ayamTopumn, Habop AEMOHCTPALMOHHOIro 060pyA0BaHUA: 3KPaH, MPOEKTOP, MEPEHOCHON HOYTOYK.

Habop y4yebHo-HarnagHbeix nocobui, obecneymBarowmnx TemMaTUyeckne uANKCTPaLuM,
COOTBETCTBYOLWMNE paboynM y4yebHbIM NporpaMMam OUCLMMIINH: KOMMIEKT MJ1akaToB «Xumusa» 560x800 mMmM.

Cneumnanu3npoBaHHas Mebenb: 27 yYeHUYeCKUx napT, CTON U CTYN ANd npenofasaTtens, Tymba, AOCKa.

MpakTuyeckue 3aHATUA

AyonTopun AN NPakTUYeCKUX 3aHATUN YKOMMNJEKTOBAHbl CNeunannm3npoBaHHon Mebenbio u
TEXHUYECKMMN CpeacTBamMu obyveHuns.

TexHnyeckne cpefcTBa 0byyeHus, cnyxalwue ons npeactaBneHns y4ebHonm nHgpopmaumnm 6onbLion
ayanTopumn, Habop AEMOHCTPaLMOHHOr0 060pyA0BaHMA: 3KpaH, MPOEKTOP, MEPEHOCHON HOYTOYK.

Habop y4yebHo-HarnagHeix nocobun, obecneymBalowmux TemMaTUyecKune unANKCTPaLUN,
cooTBeTCTBYOWME paboynm y4ebHbIM MporpaMmMam AUCLMMNH: KOMMNIEKT MakaToB «Xmumusa» 560x800 mMm.

Cneunanu3smpoBaHHaa Mebenb: 14 y4YeHN4eCKMUX CTONI0B, 28 YyYEHUYECKUX CTYNbEB, CTON U CTYN ONS
npenofasaTens, LOCKa.

JlabopaTopHble 3aHATHUSA

NabopaTopHble paboTbl y4ebHbLIM MAaHOM He NPpeayCMOTPEHbI.

CaMmocTosaTenbHas pabora

MomelleHne AN CaMOCTOATENbHON paboThl OCHALLEHO KOMMbIOTEPHON TEXHUKON, C BO3MOXHOCTbIO
NOLOKJIIOYEHUS K CeTU «NIHTEPHET» U C JOCTYMNOM B 3/IEKTPOHHYI MHGOPMaLNOHHO-06pa3oBaTeNbHYO Ccpely
CamI'TY 1 cneumann3npoBaHHOn Mebenbio.

9. MeToaunyeckue Mmatepuansbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 neKkummn CTyaeHT LOJDKEH NPOCMOTPETh y4ebHO-METOANYECKYIO N HAaYyYHYIO nTepaTypy no TemMe
neKuum € TeM, 4yTobbl MMeTb NpeacTaBneHre o npobaemax, koTopele ByayT pa3bupaTbCs B NeKLNN.

Mepel HavanoMm nekuum obyvawowmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONPOCh), Noasexatine
paccMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpPaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobaembii
npenofaBaTeneM, LO/HKEH HE MPOCTO MPOCAYLWMBaTLCA. OH f0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHAT, 3apUKCMpOBaH Ha Bymare v 3akpenieH B MamsaTu. MNpucTynas K cayLlaHuio HOBOro y4ebHoro
MaTepKnasa, Noae3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4YeHHbIM. Cﬂe,ﬂ,ﬂ 33 TEXHUKOW YTEHUS
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, NOBbILLEHWE TOHA, U3MEeHeHMe pUTMa, naysa 1 T.n.), Heobxoammo Bcaeq 3a
npenofaBaTesieM yMeTb BblAe/iATb OCHOBHblE KaTeropun, 3aKOoHbl 1 onpefensTb UX cogepxxaHue, npobnemsl,
npefnofiaraTb UX BO3MOXHblE pelleHuns, AoKa3aTeNbCTBa U BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
3Ha4YuTenbHo obneryntb cebe NoHMMaHue y4ebHOro mMaTepuana, ero KOHCMEeKTMPOBaHWe U AajbHelllee
n3yyeHue.

KoHcnekTupoBaHue nekuuu nossonseT obpaboTaTh, CMCTEMATU3MPOBATH U Jyylle COXPaHWUTb
NONyYEeHHYI0 MHpOPMaLno ¢ TeM, 4Tobbl B ByaylieM MOXHO 6bi10 BOCCTAaHOBUTb B MaMATU OCHOBHbIE,
cofepxxaTesibHble MOMeHThI. TunnyHas ownbka, copepliaemMas obyHatowmmcs, [OCOBHOE KOHCNEKTUPOBaHMe
peyn npenofasaTens. Kak npasumno, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTaeTCA BPeMeHU Ha 06aymbiBaHme,
aHanm3 n cnHTes nHdopmaumm. OT6Mpas HyKHYK MHMOPMaLUIo, F1aBHbIe MbICAN, NPoBaeMbl, pelweHnsa u
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErKo B HEM
pa3obpaTtbca. XenaTenbHO 0CTaBUTb B paboynx KOHCMeKTax nons, Ha KOTOPbIX MOXHO OyaeT fenaTb NOMEeTKU
N3 PEeKOMEHAOBAHHOMW NWTepaTypbl, LOMONHAKLWME MaTepuan MNPOCAYLAHHON NleKuumn, a Takxe
nof4yepkmBatoLine 0cobyro BaXKHOCTb TeX UM UHbIX TEOPETUYECKMNX MOM0XKeHUN. C OKOHYaHUEM NeKuum
paboTa HaJ KOHCMNEKTOM He MOXXEeT CHUTaTbCH 3aBepLUeHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
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NPOBEPUTb, BCE NI MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, YTOBbl KOHCNEKT MOr BbITb
MCMNO/b30BaH B NMpouecce NOArOTOBKM K MPaKTUYECKNM 3aHATUAM, 3a4eTy, dKk3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HE0BXOAUMBIN A1 CAMOCTOSATESIbHON PaboThl.

MeToan4yeckme pekoMeHaaLmm npy NoAroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUN

MpakKTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENsX BblpabOTKU MPaKTUYEeCKMX YMEHUI 1
NprobpeTeHNs HAaBLIKOB B PELLIEHUN NPOGECCUOHANbHBIX 3aay.
PekomeHAyeTcs cneaylollas cxema NoAroTOBKM K NPAaKTUYECKOMY 3aHATHIO:
1. 03HaKOMJieHWe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpaXkaeT COAepXXaHue
NpeaoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa NeKuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NOArOoTOBKA OTBETOB Ha BOMPOCHI MJlaHa NPAKTUYECKOr0 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3aJaHWiA, 3a4a4 1 ap.

MoaroToBka oby4aloLwerocs K NpakTUY4EeCKOMY 3aHSATUIO NPOU3BOANTCS MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KA0W TeMbl MPaKTUYECKUX 3aHATUN 1 (nnu) nekumm. B npouecce noAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo 06paTuTb ocoboe BHMMaHME Ha CaMOCTOSATENbHOE M3YyYeHUe PeKoOMeHAO0BaHHOM
NNTEpaTypbI.

PaboTa CTyLEeHTOB BO BPeMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3a[laHUiA, KOTOpbIE
Bbl4aloTCA 0by4YaloWmMMCsa B Havyasie UaM BO BPeMS 3aHATUSA. Ha NpakTUYeCKMX 3aHATUAX NMPUBETCTBYETCA
aKTMBHOE y4acTune B 0BCYyXAEHUN KOHKPETHbIX CUTyaluid, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HaHWI
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHMA MOCTaBJIEHHbLIX MPobaeM, yMeTb HaxOAWTb MOJIE3HbIN
LOMONHUTENbHLIM MaTepunan No TemMaTuke 3aHaTuin. Obyyalowmmcs Heobxoanmo obpallaTe BHUMAHUE Ha
OCHOBHbIE MOHATNS, aArOPUTMbI, ONpeaensiTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPaKTNYeCcKnx 3aHATUAX obyyatowmecs LOJHKHbI YMETb BbINOMHUTL PacyeT Mo 3afaHHbIM MapaMeTpaM uan
BblpaboTaTb onpepesieHHble peweHna no obo3HavyeHHon npobneme. 3afaHma MoryT ObiTb rpynnoBbie ©
NHOMBUAOYaNbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblx 3afaHWUin, Lenen 3aHaTus, obLuen noaroToBKy
obyuyatoLwmxca npenofasaTeslb MOXeT NofAcKasaTbh 00y4aoLWwnuMcs anropuTM peLleHns amn nepsoe LencTeue,
WnKn ykasaTb obluiee HanpaBfieHWe pacCyXAeHUn. MosyvyeHHble pe3ynbTaTbl 06CY)KAATCSA C NO3ULMIA NX
afeKBAaTHOCTY MK 3PPEKTUBHOCTN B PaCCMOTPEHHOWN CUTYyaLIUW.

MeTooun4yeckme pekoMeHgaLumMm rno BbINOJIHEHWNIO caMoCToATeNIbHOW pa60TbI

OpraHusaumnsa caMocToATeNbHOW paboTbl 06y4YalLWMXCS OPUEHTUPYETCSH Ha aKTUBHblE METO.b
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOCOOBHOCTEN, MNepexoh OT MNOTOYHOro K
VUHOVBUAYANN3MPOBAHHOMY 0By4YeHMI0 C y4eToM noTpebHoCTel N BO3SMOXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHukamu, yyebHbIMM NocobusMu, Hay4yHOM, CNPaBOYHOW NNTEpPaTypon,
MaTepranaMun nepuoanyeckux n3gaHun n MHTepHeTa asnseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHeHNS
LOMONHUTESIbHbIX 3HaHWIN, NMO3BONSET 3HAYUTENBHO aKTMBU3NPOBATb NMPOLECC OBAALEHUA UHDOPMaLNEN,
crnocobeTByeT 6onee rayboKoOMy YCBOEHUMIO U3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3y4aeMon Teme
HeobX0AMMO Bbly4NTb HanU3yCTb U BHECTW B M10CCAPUiA, KOTOPLIV Lienecoobpa3Ho BECTU C CaMOro Ha4vasla
N3yyYeHuns Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeACTBEHHO B MpoLlecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C NpenofaBaTesieM BHE paMOK pacnuncaHus,;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpoCcaM, B XO04€ TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[l0/DKEHHOCTEN, NPY BbIMOJAHEHUN UHAVBUAYANbHbLIX 3aJaHUA U T.4.;

e B BubanMoTeke, AoMa, Ha KadeLpe Npu BbINMOJHEHNM 00yYatoWMMCA yYeOHbIX N MPAKTUYECKUX
3ajav.

O HeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWmMMCs CaMoCToATeNbHOW paboThl fBASETCS
3/IeKTPOHHAA MHGOpMaLMoHHO-06pa3oBaTebHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4ebHbIM naaHaMm, paboyum nporpaMmamMm OUCUUNANH (MoAynen), NpakTUK, K U3LaHWAM 3EKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,
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10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNAKMHE (Moaynio)

®DoHA OLLEHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.03.11 «[MpoekTnpoBaHue geTanen, MmallnH 1

annapaTtoB XUMUNYECKON TEXHOOT N>

DoHA, OUEHOUYHbIX CPEeACTB

no agucuunjinHe

51.0.03.11 «MpoeKkTupoBaHue pgeTasen, MallUH U annapaToB XUMUYECKOU TEXHOJIOTUUN»

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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18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

OyHas

2022

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

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

180/5

JK3aMeH




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
HaMMeHoBaHue MHOMKATOPa BOCTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMMeTeHUUun KOMMeTeHUUu
KOMMeTeHLU U DOCTUXXEHUSA
KOMNeTeHLUu)
ObLienpodeccroHasibHble KOMNeTeHLUN
OMNK-4 CnocobeH
obecne4nBaTb
nposefeHune
TEXHOJI0OrTMYEeCKOoro
npouecca,
NCronbL30BaThb
TexHu4eckune
COenCTBA NS BrageTtb HaBblkaMu
KgHﬂ ons A OMNK-4.1 UcnonbsyeT NpUMeHeHUs TeXHNYeCKnX
P TexXHU4yecKue cpencrTea A4 CpencTB AJ19 KOHTPONS
NHxxeHepHasa n napamMmeTpoB
KOHTPOJ1 NMapaMeTpoB napamMeTpoB
TexHoJiornyeckasa | TeEXHONOMrMYeCcKoro
o TEXHOJIOrMYeCKoro npowecca, | TEXHONOrM4eckoro npouecca,
NnoAroToBKa npowuecca, CBONCTB

Cblpbs Y FOTOBOM
npoAyKLmu,
OCYyLLeCTBNATb
N3MeHeHune
napameTpoB
TEXHOJI0rM4eCcKoro
npowecca npu
N3MEeHeHnN
CBOWCTB CbIpbA

CBOWCTB CbIPpbS U FTOTOBOM
npPoAYyKLUMM

CBOWCTB CbIpbsl, PEareHToB.,
MaTepnasoB 1 roTOBOMN
NPOAYKLMM

3HaTb HOMEHKIATYpY 1
NPUHUMN OEeNCTBMA
TEXHUYEeCKNx CpeacTB AN
KOHTPOJIS MapaMeTpoB
TEXHOJIOrMYeCKOoro npoLecca,
CBOWCTB CbIpbsl V1 TOTOBOM
NPOAYKLMM

YMeTb NCnosib30BaTb
TexHU4ecKune cpeacTsa 4ns
KOHTPOJ1S MapaMeTpoB
TEXHOJI0rM4YeCcKoro npoLecca,
CBOWCTB CbIPpbS U FOTOBOW
npoayKLumm

OnK-4.3 CnocobeH
OCYLLECTBAATb M3MEHEHNE
napamMeTpos
TEXHOI0rM4yeCckoro npouecca
npuv N3MeHeHn CBONCTB
Cbipba
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BrnageTb HaBblKaMWK
NPOEKTUPOBAHUA AeTanen,
MaLUWH 1 annapaToB
XUMNYECKOWN TEXHOIOTNN;
HaBblKaMy OCYLLLECTBAEHNS
NPOEKTHbLIX U3MEHEHWUI
napameTpoB MalUNH 1
TEXHOJIOrMYEeCKMX anrnapaTos
npuv N3MEHEHNMN CBONCTB
CbIPpbSA UK HOPM BeAEHUS
TEXHOJI0rM4yeckoro npouecca




3HaTb OCHOBbI
NPOEKTUPOBaHUA deTanen,
MallWH 1 annapaTos
XMMUYECKON TeXHO0rnu;
cnocobbl N3MeHeHns
napamMeTposB
TEXHOJI0rM4yeckoro npouecca
npw M3MEeHEeHNN CBOMNCTB
CblpbA

YMeTb NPOBOANTL
npakTU4eckKne pacyeTsl
neTanemn, MallnH n
annapaToB XUMUYECKOW
TEXHOM0r K, OCyLecTBAATb
N3MeHeHne napaMeTpoB
TEXHOI0rM4ecKoro npowecca
npuv N3MEHEHNN CBONCTB
Cblpbs

Manuu,a COOTBETCTBUA OLEHOYHbIX CPpeancTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyyeHus
Tekywiumn
Mpomex
Kon uHpukaTopa KOHTpON
OueHo4YHbIe yTO4YHas
[OCTH)KEHUSA Pe3ynbTathl 06y4YeHus b
cpencTBa aTtTrecTay,
KOMMeTeHLuu ycnesae s
MOCTH
06w Me cBegeHns 0 NPOEKTUPOBAHUM AeTaseil, MALUMH U annapaToB XMMUYECKOW TEXHOJIOTUK
OMNK-4.1 Ncnonb3yeTt
TexHu4yeckune
cpencTsa ans 5
KOHTDONS NapameTpos | 3HATb HOMEHKAATYPY ¥ NPUHLMUM AEeACTBUSA
P P P TEXHUYECKUX C Bonpockl K 3K3amMeHy HeTt Ha
TEXHO/I0MNYeCKoro PEACTB A/1F KOHTPONA
npoecca, CBONCTB NnapaMeTpoB TeEXHOJIOrM4eCKoro npouecca,
CbIpbs 1 FOTOBOWA CBOWNCTB CbIpbS U FOTOBOWN MNPOAYKLIMM
npoayKuumn
YCTHbIN onpoc Ha HeTt
YMeTb 1CM0JIb30BaTh TEXHNYECKME CPeacTBa OTyeT no
OJ151 KOHTPOJIS MapaMeTPOB TEXHOJIOTNYECKOIr0
. . npakTUYecKnm Ja HeT
npoLuecca, CBOICTB Cbipbsi U FOTOBOWA
3aHATUAM
NpoAyKLMUK
BnapeTb HaBblkaMn MpYIMEHeHUS
TEXHUYECKNX CPELCTB 4SS KOHTPOS OT4eT Nno
MapaMeTpPOB TEXHOIOMMYECKOro npoLiecca, MpaKTUYeCcKnm Ja HeT
CBOWCTB CbIpbsl, peareHToB, MaTepnanos 1 3aHATUAM
rOTOBOW NMPOAYKLMUY
OnK-4.3 CnocobeH
OCYLLECTBAATH
U3MEHeHne 3HaTb OCHOBbI MPOEKTUPOBaHNSA AeTanel,
napameTpos MaLUMH 1 annapaToB XMMUYECKO TEXHONOMUN; | Bonpockl K 3K3aMeHy fa HeT
TEXHOJIOTU4eCKoro Cnocobbl N3MEHeHNs NapaMeTpoB
npouecca npu TEXHOJIOrMY4eCKOro NpoLLecca Npu U3MeHeHmn
N3MEHEHUN CBOWCTB CBOVCTB Chipbs
CbIpbS
YCTHbIN onpoc Ha HeTt
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YMeTb NpoBOANTL NPaKTUYECKME pacyeThbl
JeTasien, MallvH 1 anmnapaToB XMMUYECKON OTyeT No
TEXHOM0rnK, OCYLLECTBAATL N3MEHEHMNE npakTU4eCcKnm Ja Het
napamMeTpOB TEXHOIOrMYECKOro NnpoLiecca Npu | 3aHaTmaM
N3MEHEHNN CBONCTB CbIpbs
BnapeTb HaBblkaMyn NPOEKTMPOBAHMSA
AeTanen, MallvH 1 annapaToB XMMUYECKON
TEXHOM0rK; HaBblkaMU OCYLLECTBJIEHNS OTyeT no
NMPOEKTHbIX U3MEHEHWI MapaMeTPOB MalUMH U | MPaKTUYeCKUM Ja HeTt
TEXHONOrMYeCKNX annapaToB Npu N3MEHEHNN | 3aHATUSAM
CBOWCTB CbIpbs MU HOPM BeAeHNA
TeXHO0rM4yeckoro npowecca
OCHOBbI NPOEKTUPOBaHUA, KOHCTPYMPOBaAHUA M pacyeTa annapaTypbl XMMUYECKOU TEXHOJIOTUM
OlK-4.1 Ucnonb3yeT
TEXHUYeckune
cpencTsa 4ns 3 3
KOHTDONS NapameTpor | 3HATb HOMEHKAATYPY M NPUHLMUMN LENCTBUSA .
TZXHgﬂomqaeEaKoso b TeXHWNYecKNX CPeACcTB ANS KOHTPOAS YCTHeI onpoc Ha HeT
npouecca, CBOWCTB I'Iap?MeTpOB TeXHOﬂOFVI‘-I?CKOl'O npotecca,
CbIpbSi 1 FOTOBOWA CBOWCTB ChbIpbsi N FOTOBOW NPOAYKLIM
npoayKuumn
Bonpochkl K 3Kk3amMeHy Het Ha
BnapeTb HaBblkaMU NPYMEHEHMNSA
TeXHUYECKNX CPeacTB 415 KOHTPOSA OTyeT no
napaMeTpoB TEXHOIOMMYECKOro npoLecca, NPakTU4eCKUM Ja HeTt
CBOWNCTB CbIpb$l, peareHToB, MaTepurasos 1 3aHATUAM
rOTOBOWM NPOAYKLIMM
YMeTb 1UCM0/1b30BaTb TEXHNYECKNE CpeacTBa OTYeT Mo
L4719 KOHTPOA MapaMeTpoB TEXHOJIOMMYECKOro
npoLecca, CBONCTB Cblpbs U FOTOBOM MPaKTMHECKIM fla Het
3aHATUAM
NPOAYKLMM
OnNK-4.3 CnocobeH
agn&s{g;a’;mb YMeTb MPOBOANTL MPAKTMYECKME pacyeTs!
NapaMeTpoR JeTanein, MalnH 1 annapaToB XUMNYECKOW OTyeT No
TEXHOOFMYECKOrD TEXHOM0rnK, OCYLLECTBAATb N3MEHEHMNE npPakTU4eCKnMm Ja Het
npoLecca npy NapameTpoB TeXHOOrNYeCKOro Npouecca Npu | 3aHATNAM
. N3MEHEHNN CBONCTB CbIpbs
N3MEHEHUW CBONCTB
CbIpbs
BnapeTb HaBblkaMy NPOEKTMPOBAHMSA
JeTanen, MallvH 1 annapaToB XMMUYECKON
TEXHO0rK; HaBblkaMU OCYLLECTBJIEHNS OTyeT no
NMPOEKTHbIX U3MEHEHWI MAapPaMeTPOB MalUNH U | MPaKTUYECKUM Ja HeTt
TEXHONOrMYeCKNX annapaToB Npu N3MEeHEHUN | 3aHATUSAM
CBOWCTB ChbIpbs MAN HOPM BeAeHNA
TEXHON0rM4yeckoro npowecca
3HaTb OCHOBbI MPOEKTUPOBAHUSA LeTanewn, .
MalUVH 1 annapaToB XUMUYECKOW TEXHOOM K, YcTHeI onpoc fAa Het
Cnocobbl N3MEHEHNA NapaMeTpoB
TEXHO/IOrM4ECKOr0 NPOLIeCca Npyu U3MeHeHMN BONpOCHI K 3K3aMeHy HeT a
CBOWCTB CbIpb#

20




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

®opMbI TEKYLLLETO KOHTPONSA YyCNeBaeMoCcTH
MpumepHbIe BONPOCHI K MPaKTUY€CKUM 3aHATUAM
CemecTp 6

MpakTuyeckoe 3aHaTne Ne 1-2 «<M3yyeHne npuemoB KOHCTpyupoBaHusa. Metopn
aHanorvu, MeToa UHBEpPCUU, MEeTOA MO3roBOro LTypMma»

1. MepeuncnuTte atanbl NPOEKTUPOBAHUS U3aenns

2. YTO JomkeH coaepaTb 3CKU3HbIN NPOEKT?

3. UTo pomkeH cogepXaTb TEXHUYECKUIN MPOEKT?

4. MNepeuncnnte MeToabl KOHCTPYMPOBAHUS

5. Kakve meToabl OTHOCATCS K IOrTMYECKMM MeTo4aM KOHCTPYMpoBaHNA?

6. Kaknme meTogbl NOBbIWAKT BO3MOXHOCTM MOMCKA pauMOHanbHbIX TEXHUYECKUX
peweHnn B Tex cny4vyasx, Korga norndeckme MeTogbl OKasblBalTCa Ans 3TOro
HepocTaTOYHbIMUN?

7. B yem 3aknovaeTcsa metoa aHanornn?

8. [lanTe xapaKTepucTnky Metogy MO3roBoro wrypmMa

9. MNMpunBeguTe NpUMep UCNonb3oBaHUS MeToaa MHBEPCUN

10. Kakon meToZ OCHOBaH Ha cucTtemaTtmsauum JaHHbIX pasBUTUS onpeaenieHHoro Bnga
TEXHUKM B NPOLUSIOM U NIOMMYECKOM aHanmn3e 3TUX AaHHbIX C Lerblo NMPOrHO3MpoBaHUS
BO3MOXXHbIX NyTEN Pa3BUTUS 3TOrO BUAA TEXHUKU B Byayiem?

MpakTnyeckoe 3aHaTne Ne 3-4 «NsyyeHne ECKL. TexHunyeckue ycnoBusi»

. CTpyKTypHble anemeHTbl komnnekca ctaHgaptTos ECKL

. [laTb NOHATNE KOHCTPYKTOPCKON LOKYMEHTaLNn

. HazoBuTe Bunagbl rpacuyeckomn 4actm JOKyMeHTaumm

. Buapbl n Tvnbl cxem

. Mepeuncnute obwme TpeboBaHUA K TEKCTOBbIM AOKYMEHTAM

. Buabl 1 KOMNNEKTHOCTb KOHCTPYKTOPCKUX AOKYMEHTOB

. Kakvne Bugbl KOHCTPYKTOPCKMX JOKYMEHTOB HOpMUpYLOTCS B cTaHaapTax ECK?

. HasosuTe rpynnel ctaHaapTos, Bxoasuwme B ECK[

B kakom craHgapTe yCTaHOBMNEHbl OOBLEKTbI KOHTPONS B KOHCTPYKTOPCKMUX
AOKyMeHTax?

10. Yto aBnsieTcst 06HEKTOM KOHTPONS ANs BCEX BUAOB KOHCTPYKTOPCKUX AOKYMEHTOB?

©O~NDUNWN =

MpakTu4yeckoe 3aHaTUe Ne 5-6 «Knaccudmkauma ocHOBHbIX geTtanen u
COOpPOYHbIX eANHUL XMMUYecKoro o6opyaoBaHusa no (pyHKLUMOHaNbLHOMY U
KOHCTPYKTUBHOMY NMpusHakaMm. HopmMaTuBHbI€ AOKYMEHTbI HA XUMUYECKOoe

TexXHonornyeckoe obopyanosaHume»

1. O6waa knaccuduvkaums  3INEeMEeHTOB  XMMUYEcKoro  obopygoBaHust  no
YHKUNOHANBHOMY NPU3HaKY
2. Mo kakum npusHakam KrnaccuuumpyeTcsa xmumMmmyeckasa annapartypa?



3. BsanmocBA3b KOHCTPYKUMIW annapaToB U MalUMH C TEXHONOMMYECKMM MpoLLecCoM n
METO0M M3roTOBIIEHUS

4. Ponb HOPMaTMBHO-TEXHUYECKOW AOKYMEHTauMW B MPOEKTHOM U KOHCTPYKTOPCKOW
NEeATenbHOCTH

5. OcHoBHble cTaguu paspaboTKMm CTaHOApPTHOMO W HeCcTaHA4APTHOro0 XUMWYECKOro
obopynoBaHus 1 ero aNemMeHToB

6. Cxema wuepapxumn B knaccudpukatope OKI ana koga 361000 (O6opynoBaHue
XnMmyeckoe, HedpterasonepepabarbiBatoLLee 1 3anacHble YacTu K HEMY)

7. Kakne TpeboBaHUSA K NPOEKTUPOBAHUIO U KOHCTPYKLMM TenroobMeHHbIX annapaToB
ykasaHbl B [OCT 31842-20127

8. Knaccudukaumsa n Tmunbl KONOHHBIX annapatos cornacHo NOCT 31838-20127

9. Kakme TpeboBaHMsi K MaTepuanam KONOHHbIX annapatoB ycTaHaenmBaeT [OCT
31838-20127

Mpaktnyeckoe 3aHATME Ne 7-8 «BblGOp KOHCTPYKUMOHHBLIX MaTepuanoB B
3aBUCUMOCTMU OT YCNOBUM paboTbl 060pyaOoBaHUA»

1. Kak mapkupytoTcs yrnepoancTble ctanu oOblIkHOBEHHOIO KadecTea?

2. KakoBa ob6nactb NpMMeHeHns yrnepoaucTbix ctanen obbIkHOBEHHOIO KayecTsa?

3. Kak MapkumpyloTCs KOHCTPYKLUMOHHbIE Ka4eCTBEHHblE yrrepoauctble crtanu? Wx
obnacTtb NpUMMEHEHus.

4. Kak MapkupytTcst antoMMHUEBBIE CMaBbl?

5. Kak mapkupyoTca MeaHble cnnaBbl?

6. OxapakTepuayinTte cnnaebl C 3agaHHbIM TEMNEPATYPHbIM KO3 HPULMEHTOM JIMHENHOIO
paclumpeHmns

7. C KaKkow Lenblo NPpMMEHSIIOT NPELM3NOHHBIE CBEPXMNPOBOASALLMNE CrnaBbl?

8. KakoBbl 0COOEHHOCTM M 06racTM MNPUMEHEHUs1 CrilaBOB Ha OCHOBE HUKENS W
kobGanbTa?

9. B yem npemmyLLeCcTBO NnacTMacc no CpaBHEHWUIO C METaNSIMYECKMMU MaTepuanammn?
KakoBbl X HegocTaTkn?

10. [Ona W3roToBneHUs KakuxX W3OEeNUM MUCMNOoMb3ylTCA cneuuanbHble  naTyHMu,
NernpoBaHHbIE HUKENEM, antOMUHUEM?

Mpaktnyeckoe 3aHATHMEe Ne 9-10 «KoHcTpyupoBaHMe M pacyeT TOHKOCTEHHbIX
cocynoB 1 annapatoB. OCHOBbI pacyeTa TOHKOCTEHHbIX COCYAOB, paboTarowwmx
noa BHYTPeHHUM fAaBrieHneM. PacyeT umnuHapuyeckux obevyaek TOHKOCTEHHbIX
annapartoB. PacuyeTHble cxeMbl LUNIUHOPUYECKNX obeyvaek »

1. MNo4emy HanpsXXeHNs1 B TOHKOCTEHHbIX 060/104YKax Ha3bIBalOTCA «MEMOPaHHBIMUY ?

2. Kak pacnpegenstoTcs Hanps»XKXeHns rno TomnwmHe TOHKOCTEHHbIX 060no4vek?

3. Kakne HanpsikeHnsi B TOHKOCTEHHOM 060n04YKke MMeT HanbonbLune 3Ha4YeHna?

4. Kakas reomeTpuyeckas oopma 060n04KM BpalLeHUs aBnsieTcs Hanbonee NpoYHoOn m
noyemy?

5. YT0 Takoe pacuyeTHasa N UCNONHUTENbHAs ToNWKUHA 060N0YKN?

3apgava 1.

BHyTpeHHUn anameTp obeyainkn coctaBnsaet 1000 mm, anuHa obevankn 10 000 mm. B
BEPXHEN M HWXHEN 4acTtax obeyarkum yCTaHOBIEHbl MpMBapHble BCTbIK braHubl.
AbGcontoTHOe aaBneHve (OaBneHue rpetowero napa) BHyTpu obevankmn 0,07 Mlla,
pacdeTHas Temnepatypa 90 °C. Ob6evanka ucnbiTbiBAaeT BO3AENCTBME CXMMAIOLLEN
oceBown cunbl 20 KH n narnbatowero momeHta 2 kKH - M. KOHCTPYKUMOHHBIN MaTepuan
12X18H10T. lNMpnbaBka Ha KOMMNEHCaALMIO KOPPO3UKU, 3pO3UU, MUHYCOBOrO AOrnycka u



TEXHOSTIOrMYEeCKUX YTOHeHUn 1,5 mm. OnpegenuTb pacyeTHYH TOMLWNHY CTEHKN.
[MpoBecTn pacyeT Ha MNPOYHOCTb W YCTOMYMBOCTb OT BO3AEUCTBUS HAPYXXHOrO
n36bITOYHOrO faBneHns. PacyeT ocyLecTBNATb TOMNbKO ANs paboyero pexunma.

3apgava 2.

LUunnuHapudeckaa obonoyka HaxoguTca nog OeVCTBUMEM PaBHOMEPHOrO BHYTPEHHETO

nasneHua rasa (. Onpenenut OKPYXHble W MepUONOHANbHbIE HaNPSKEHWUS,
AENCTBYOLLIME B CTEHKE cOcCyda, WM OUEHUTb €ro MNPOYHOCTb C WCMNONb30BaHUEM
yeTBEepTON Teopun NpPoYHOCTU. COOCTBEHHBbIM BECOM CTEHOK COCyda W BecoM rasa
npeHebpeyb.
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3apava 3.

PaccuntaTb TOMWMHY CTEHKA MFIOCKOM KPbIWKK pacnpenenurenbHOn  Kamepsbl
FOPU30OHTarNbHOIO KOXyXoTpyb4yaToro KoHaeHcaTopa.

UcxodHble OaHHble:

BHyTpeHHUn gmnameTp koxyxa D = 800 mm; gasneHue cpefgbl B Tpybax p = 0,6 Mla;
pacyeTHass TemnepaTtypa Kpblwkut= 120 °C; nnoTtHocTb cpeabl pc = 1100 kr/m3;
MaTtepuan KpbiWwkn — nmctoBon npokat u3 ctann BCT3nc; npubaBka K pacyeTHOWm
TOMWMNHE CTeHKM ¢ = 1MM; guameTp GontoBon okpyxHocTn Ds = 1040 mm; cpegHuin
AnameTtp npoknagkn Dcn.= 866 MM; OTHOWeEHWe peakumm MNpoKNnagkm K
paBHOOENCTBYHOLWEN BHYTPeHHero aasnenna Rn/Fa = 1,1. Tun kpbiwku 10.

3apgava 4.

Mo ©6e3MOMEHTHOM Teopun OnNpedenuTb HanpsXKeHWsd, BO3HUKalOWMe B CTEHKE
KOHM4YeCKon 060S104KN, 3aNONTHEHHOW XXUAKOCTBIO U HAarpy>XeHHOW BHELLHMM PaBHOMEPHO
pacripegernieHHbIM AaBrneHneM, ecnu 3afaHbl: HapyXHbl MaMeTp OCHOBaHUS KOHyca
DH, TonwmHa obonoykn 6, yron npu BepluMHE a, BENMYMHa BHELLUHEro AaBreHus p,

MMOTHOCTU XXNOKOCTU p)K

Bapuautel | DH, MM 0, MM a, rpan P, MIla | p, Kr/m®
a 1820 10 120 0,6 100
o 1020 6 90 1,0 1280
B 920 8 60 1,6 1500
r 1412 6 90 0,8 1630
a 2016 8 60 1,0 1200
€ 1020 6 120 1,6 1630
3apava 5.

MmeeTca eMKOCTb C pacy€THbIM AaBneHuem akcnnyatauumn 1,5 MlMa n TemnepaTypomn
akcnnyatauum — 40°C. lNMnaHupyeTcs NpMMEHeHue annMnTUY4eCcKNX OHULL OuaMeTpoM
1000 MM cC TONMWMHOM CTeHkM 6 mMM. Matepuan — ctanb 09I2C c gonyckaembiM
HanpsxeHnem 0=196 Mlla.

BbicoTa annuntuyeckoro gumwa 1000x10  coctasnseT 250 mm.

MpnbaBka Ha koppo3nto Ci= 0 mm. KomneHcauus muHycoBoro gonycka C2=0 mm.
TexHonorndeckas npubaska C3=0,9 mm. Onpegenutb Aonyckaemoe BHYTpPEHHee
n36bITOYHOE OaBMneHue.



MpakTnuyeckoe 3aHaATHMEe Ne 11-12 «PacyeT KOHM4YeCKUX obevaeKk TOHKOCTEHHbIX
annapartoB. PacuyeTHble cxeMbl KOHMYECKUX obeyvaeKk»

3apaval.

Mo ©e3MOMEHTHOM Teopun OnpedenuTb HanpsKeHUs, BO3HUKaKOWMe B CTEHKe
KOHMYEeCKon 000M04KN, 3an0STHEHHON XXNOKOCTbIO N HAarpy>XeHHOM BHELLHUM paBHOMEPHO
pacnpegeneHHbIM daBrneHneM, eCcnn 3adaHbl: Hapy>KHbI AMaMeTp OCHOBaHUSA KOHyca
DH, TonwmHa obonoykn 6, yron npu BepluMHe a, Benn4yMHa BHELLUHEro AaBreHust p,

NNOTHOCTU XNOKOCTU p)K

BapHautel | DH, MM 0, MM a, rpaa P, MIla | p, Kr/m®
a 1820 10 120 0,6 100
4] 1020 6 90 1,0 1280
B 920 8 60 1,6 1500
r 1412 6 90 0,8 1630
a 2016 8 60 1,0 1200
(2 1020 6 120 1,6 1630

3agava 2. OnpegenuTb TOSMWMHY CTEHKM KOHWYECKOro OHULWA FIMCTOBOro (hunbTpa.
MNcxoaHble AaHHbIE:

e BHyTpeHHee paBneHue p = 0,4 Mlla, BbicoTa dpunbtpa Hu =
f\\ii il |+ 3500 mm, BHyTpeHHui# gmametp D — 1600 mm, yron npw
l ‘ } ! ‘ M BepLUMHe KoHyca 2a — 90°, pacyeTHas Temnepatypa t = 60 °C,

t

| —5

L —1"" matepuan gHnwa — ctanbs 10. [lonyckaemble HanpsxeHns ans
' paboyero coctosHua [o] = 127 Mlla, ansa ruapaBinyeckmx
= ucnbitaHmi [o] n = 147 Mrlla, nnoTHocTb obpabaTbiBaemom
cpeabl pc = 25 = 1300 kr/m8 , npnbaBka K pacHeTHOW TOMLLNHE
CTEHKM c= 5,54 MM, KOIPPUUMEHT NPOYHOCTN CBAPHOTO WBa
=0,9.

]

MpakTnyeckoe 3anAaTne Ne 13-14 «OnpepneneHne ycunmm n HanpskeHUn B
o6ono4ykax BpaweHUsa»

1. YTto HasbiBaeTCcA 0605104KON BpalleHus annapaTta?

2. ObnacTtb NpMMEHEHNS pa3nnyHbIX 06ono4vek

3. MpnymnHbl pasgeneHnsa cocyaoB Ha TOHKO U TONICTOCTEHHbIE

4. Kakve ycunus n HanpskeHUs MOryT BO3HMKaTb B 060n04kax BpaleHns?

5. Yrto npeacrtaBnseTr 3neMEHT  KOHCTPYKUMW, HasblBaeMbld  «TOHKOCTEHHas
ocecummeTpuyHaga obonoykax»? MNMpmeecty npumepsbl.

6. Kak pacnonoxeHbl rfaBHble nnowagkm B NOOOA  TOYKe TOHKOCTEHHOM
0CEeCMMETPUYHOM



7. 3anncaTb (hopmynbl 4515 onpeaeneHns OKPY>XHbIX 1 MePUANOHASTbHBIX HanNps>XXeHUn B
CTEHKe cepnyeckoro TOHKOCTEHHOrO pe3epByapa, Haxo4dwWwMxcs Mnoa LAeWCTBUEM
BHYTPEHHEero rasoBoro AaBfeHus.

8. NpuBegute hopmMyrnbl A58 onpeaeneHnus OKPY>XHbIX U MePUANOHANbHbBIX HaNPAXKEHNI
B CTEHKe TOHKOCTEHHOro LuunuvHapa.

3apava 1.

[ a H o : obonoyka BpaLLeHus, cocTosLwas U3 LmnMHapa guameTpom

d = 300 mm u aByx nonycdep, Harpy>keHHasi BHyTPEHHUM M30bITOYHbIM AaBreHnem Ap
= 0,5 krc/mm2. TonwmHa 0605104kK & = 2 MM.

Ha T u:okpyxHble 1 MepyanoHarnbHble HOpMarnbHble HANPSXKEHUS B LUITMHAPUYECKON
yacTn 06004k,

3apgava 2.

Mo 6e3MOMeHTHOM Teopun OnNpeaennTb HarnpsiKeHWs, BO3HUKaKWMe B CTEHKe
nosylwapoBO  €MKOCTW, 3arofIHEHHOW J>KUOKOCTbO W Harpy>XeHHOM BHELUHUM,
paBHOMEPHO pacnpefeneHHbiM rasoBbiM [aBfieHNneM, ecnn 3afaHbl; BHYTPEHHWUN
anameTp emkoctn DB, TonwmMHa CTEHKN eMKOCTU 6, BennuMHa BHeLLHero gasneHus P,
NNOTHOCTb XNOKOCTU PXK. [oCTponTb rpacmk 3aBUCUMOCTU HaNPs>KeHWU OT yrna @.

MpakTnyeckoe 3aHaTMe Ne 15-20 «PacyeT u KOHCTpyMpoBaHue annapaToB
BbICOKOro flaBrneHus (ABO). OCO6eHHOCTM YCTPOMUCTB TOJNICTOCTEHHbIX
annapartoB. HopmaTuBHbIe NnapamMeTpbI»

1. Kakne annapaTbl OTHOCATCA K annapaTtam BbICOKOro AaBfieHuns?

2. lNoBegeHne maTtepumanos NMpu BbICOKOW TemMnepaType U BO34ENCTBUM KOPPO3UOHHbLIX
cpen

3. OcHoOBHble NpuHUMMbI Bblbopa MmaTtepuanos Ans nsrotosnenna ABL

4. BbIbop KOHCTPYKUUK KpbIWKK 1 gHuwa AB[

5. OcoBeHHOCTN YCTPONCTB TONICTOCTEHHbIX annapaToB

3apgava 1.

AnnapaT paboTaeT nog BO3AEWCTBMEM BHYTPEHHeEro aasneHus. BenuumHa pabouyero
pasneHus 120 Mlla, BHyTpeHHM OuameTp kopnyca annapata 400 mm, npegen
TEKy4YeCTU KOHCTPYKUMOHHOro matepuana 450 Mlla. Matepuan kopnyca nonaraem
naeanbHbIM ynpyronnactuyeckum. 3agaH Takke KoaddUUMEHT 3anaca NpPoOYHOCTU No
Hecywen cnocobHocTn 1,5.

1) OnpegenuTb TOMLWMHY CTEHKM U HApYXXHbIM AMaMeTp Kopryca annapaTa, MCXoas U3
OUEHKM TMPOYHOCTU Kopryca arnnapata no npenenbHOMY COCTOAHUIO. Benuunny
OKPYrnnTb 0 BnvKanwero 3HayeHus U3 psaa HopMarnbHbIX JIMHENHBIX pa3MepoB

2) OnpegenuTb HaNpPsPKEHMSA B KOpnyce annapaTa npu paboyem gasneHumn

3) [Ons nonyyeHHOM KOHCTPYKUMM KOpryca annaparta onpeaenutb KoadduuneHTsl
3anaca NpPOYHOCTM MO AOMYyCKaeMbIM HaNpPsXXeHUsIM 1 NO HecyLen CoCOBHOCTM.
3apgava 2.

CTanbHOW TONCTOCTEHHbIA UWINHOPUYECKUA COCYL, CBapHOW KOHCTPYKUMU UMeeT
BHYTPeHHUI anameTp DB, TONWNHY CTEHKM 6, BLINOMHEH N3 MaTepuana ¢ JonyckaeMbiM
HanpsxeHueM [0] n KO3 PULMEHT NPOYHOCTU CBAPHOrO LLUBA .

BbISCHUTBE, OOMYCTUMO W 3KCNyatvpoBaTb CcoOCyd NpW  3aJaHHOM  BHYTPEHHEM
nasneHun p. Paccuntatb oceBoe HanpshkeHue, MakCumanbHOe W  MUHUMalrbHoe
3Ha4yeHVe TaHreHUManbHbIX U paauanbHbIX HANPsHKeHU B CTEHKE NpU 3TOM JaBNeHun,
yKasaTb MX 3HaK.

3apgava 3.

CtanbHOM UMNMHAPUYECKUI KOpMyC C BHYTPeHHMM amameTpom DB, paboTtaet nop
BHYTPEHHUM AasneHnem P. Hantn tpebyemyto TONWwmMHY CTEHKM Kopnyca npu 3agaHHbIX
3HaYeHUaAX HanpshkeHnsa [0] 1 koaduumeHTa NPOYHOCTM CBAPHOrO LWBa ¢, Npou3seas



pac4deTbl: 1) No hopmyne Ans TOHKOCTEHHbIX LMNuHapudecknx obevaek; 2) no popmyne
ANSA TONCTOCTEHHbIX LMUHAPOB.

KoHCTpyKkTUBHBIMW NpnbaBkaMu B pac4HeTHOM TOMNLWMHE CTEHKM npeHebpeyb. [Nocuntatb
B MNPOUEHTax pacxoxXgeHue pesynbTaToB pacyeToB. YCTaAHOBUTb, MOXHO i1
paccunTbiBaTb AaHHbIA KOpnyc no dopmyne Afs TOHKOCTEHHOro UMnMHApa, €cru
Tpebyemas TouyHOCTb pacyeTta coctaBnseT 20%.

HanTu makcMmanbHble 3Ha4YeHWs TaHreHunanbHOro W pagnanbHOro HanpsiKeHun u
00BACHUTB, B YEeM pasHuLA B HanNpPsXKEHHOM COCTOSIHUM MaTtepuana TOHKOCTEHHOW U
TONICTOCTEHHOW ODOMNOYKM.

3apava 4.

OnpegenuTe gonyckaemoe HanpsbkeHue AN Matepuarna kopryca annapaTta CuHTesa
MeTaHona. McxoaHble AaHHble: MaTtepunan—ctanbs 20X2MA, TemnepaTtypa cpeabl B
annaparte 200 °C, Temnepatypa TennoHocuTtena B pybawke 250 °C.

3apgayva 5.

PaccuntaTb TONWWHY CTEHKNM MHOIOCMONHON 06evyankn Mmacrnootaenurens.

McxogHble paHHble: BHyTpeHHee paBneHue p = 32 Mlla, Temnepartypa cpeabl B
annapate tc = 200 °C, BHyTpeHHUN gnameTp obeuvankm D = 800 mm, TonuwmHa crnos
MHOrocronHon obevarikm 6 MM, pacnosioXXeHne CrioeB — KOHLUEHTpUYeckoe, Matepman
obeyvarikn — cranb 09I2C, ckOpOCTb KOPPO3UM C BHYTpeHHen CTOpoHbl Kopnyca 0,04
mMm/roa, cpok cnyxbel annapata 15 neT, cpega noxapo-B3pbiBob6e3onacHa u
HETOKCUYHa.

3apayva 6.

B annapate c BHyTpeHHUM guameTpom 600 MM onpegenutb gonyckaemoe paboyee
JaBrneHne Onsa KOBaHOro nnockoro gHuiwia tonwmHon 200 mm. B gHuwe nmerotca gea
oteBepcTnda guametpamm 80 n 100 mm. MaTtepuan gHuwa — ctans 22X3M. TemnepaTtypa
cTeHkH annapara 260 °C.

3apgava 7.

OnpenennTb BHYTPEHHIO BbICOTY U TOSLWMWHY BbIMYKNOro AHULA annaparta, MMeLLEero
BHyTpeHHun amnametp 800 mm. [daBneHne B annapate 12 Mlla, ponyckaemoe
HanpsxeHue maTepuana gHvwa 150 Mna. B gHuwe nmeeTcs ueHTpanbHoe OTBepcTUue
anameTpom 50 mm. MprbaBky K pacHeTHOM TOMLWMHE CTEHKN NPUHATL 1 MM

MpakTu4yeckoe 3aHATHE Ne 21 «Pac4yeT Ha NpoYHOCTL (hnaHUEeBbIX COEAUHEHUN»

. Tunbl pnaHueBbIX COeaNHEHUI

. Kak onpegensietcsa KoappUUMEHT XXeCcTKOCTU bnaHUEBOro CoeanHEHNA?

. KAKOM cry4Yae Heob6xoaMMOo NPOBOAUTL pacyeT Ha MaroUMKIOBYH YCTanoCTb?

. Uem onpepensietca pasmep cdnaHues?

. OT yero 3aBucuT BLIBOP NPOKNag0YHOro Matepunana?

. KpenéxHbie getann donaHueBbiX cCoOeanHEHWI

. Mopsigok pacyéTta opMeHTUPOBOYHOIO Yncna 6onToB BO hnaHUEBOM COEANHEHUN
. 13 kaknx atanoB cocTouT pacyeT (priaHueBbIX COeaUHEHNIN Ha MPOYHOCTL U
repMeTUYHOCTbL?

9. Kak onpegensieTca ycunue Ha npoknagke B pabounx ycrioBusix, Heobxogmmoe ons
obecneyeHns repMeTMYHOCTM PriaHLEBOro coeguHeHnA?

10. YcnoBus cTaTM4eckon NpoYHOCTU doriaHueB

O~NOOOA P WN PP

3apaHne: BbinonHUTb pacyeT Ha NPOYHOCTb (pnaHueBOro coeamHeHus paboTatolero
noA AencTBueM BHYTPEHHero AasneHus. BapmaHTbl 3agaHna npeacrasneHsl B Tabnuue

BapwuaHTt Tun conaHua D, mm P, MMNa S,
MM




1 IMnockuii npuBapHomn cnaHey, 100 2,5 18
2 Mnockuii npuBapHoun cnaHey, 150 2,5 18
3 lNpuBapHoO BCTbIK hbnaHey, 100 2,5 16
4 Mnockun npuBapHon dnaHey, 200 2,5 16
5 MprBapHon BCThIK hnaHew 150 1,6 16
6 Mnockuii npuBapHoun cdnaHey, 250 1,6 14
7 lNpuBapHoO BCTbIK bnaHey, 200 1,6 14
8 Mnockuii npuBapHoun cdnaHey, 300 1 12
9 MprBapHon BCThIK hnaHew 400 0,6 12
10 IMnockui npusapHoun conaHey, 350 0,8 10

MpakTnyeckoe 3aHATHMe Ne 22-23 «PacueT obopyaoBaHus, paborarowero B
yCNnoBUAX AUHAMUYECKUX KonebaHnn. BnusiHne pasnuyHbix hakTopoB Ha
KPUTUYECKYHO CKOPOCTb Bana»

1. MexaHn4yeckne konebaHns aneMeHTOB XMMMUYeCcKoro obopyaoBaHus

2. lNonepeyHble cBOGOAHbIE W BbIHY)XAEHHbIE KONMEebGaHUs CTEpPXHEW C pasfmMyHOn
cTeneHblo cBoboabl

3. [MpubnwmxeHHble MeTOoAbl OnNpedenieHnss 4acToTbl COOCTBEHHbIX konebaHuin
KOHCTPYKLMN

4. KpuTuyeckune cKOpoCTU BpaLLaloLmMXCa BanoB

5. OxapakrepusynTte pe3oHaHCHbIN XapaKTep KPUTUYECKUX SABMEHNN

6. UTo Takoe camoLEeHTpMpOBaHME BanoB?

7. «XKecTkmne» n «rmbkme» Banbl

8. Ycnosus BU6pOyCTONYNBOCTHU

9. BnusiHMe pasnunyHbiX akTopoB (OCEBblE CWMbl, MPOCKOMMYECKOrO 3addhekTa,
yrnpyrocT onop) Ha KPUTUYECKYHD CKOPOCTb Bana

3apava 1.

Onpegenntb M COMOCTaBUTb AMaMeETpPbl BUMOPOYCTOMYMBBLIX XXECTKOro U rnbkoro
KOHCONbHbIX BanoB. COH6CTBEHHYIO MaCCy BasioB YCOBHO HE YYNTbIBATb.

CkopocTb BpaweHna w =16,75 pag/c, macca mewwankm m=25 kr, Mogyfnb NPOAOSIbHON
ynpyroctn matepuana Bana E = 2-10110a, ero nnotHocTb p = 7800 kr/m3.

MNMpaktnyeckoe 3aHATME N2 24 «MeToabl onpeaeneHus JIMHEMHbIX pa3MepoB
BepTUKanbHbIX U TOPU3OHTaNbHbIX EMKOCTHbIX annapaTtoB»

3apgava 1.

lMpoBeauTe pacyeT NogBeCcHOW nanbl Afs BePTUKANbHOro LUMIMMHAPUYECKOro annapara,
onuparoLLLerocs Ha BoceMb fan no crnegywmm AaHHbIM: gnameTtp annapata DeH = 3,0
M, BblcoTa = 12 M, TonuwmHa cteHkn = 0,02 M. AnnapaTt uMeeT BHYTPEHHIOK U30NALMIO
13 TopKpeT-6eToHa d uson =150 MM, 1 6er = 2300 Kr/M* 1 HAPYXKHYHO M30NAUMIO d wson =100
MM, I eer = 550 kr/m3 . BHyTpu annaparta HaxoauTcs kaTtanusaTop Becom 12500 kr.
MaTtepwuan kopnyca u nan — BC13cn. [o] u3r/[olcx = 120 MH/m 2 . Jlanbl onvparoTcs Ha
AepeBsiHHble nogknaakm (g6 = 2 MH/m 2), uncno pebep z = 2, Bbinet onopsbl | = 0,25 M.
3apgava 2.

Mopobpatb 4Mcno onop U onpedenuTb UX OCHOBHblE pa3Mepbl ANA BepTUKanbHOro
UUNMHOPUYECKOro annapara u3 yrnepoancTon ctanu rno crieayrowmm JaHHbIM.



Onametp DB = 1.4 m; O6was Bbicota H=5.45 M, o6bem annapata V= 8m3, BbicoTa
otbopToBkm gHuwa h= 0.04 , Paboyee gaBneHne P=2 Mna, TonwmHa M NNOTHOCTb
MaTtepuana msonsummn 150/ 550.

3apgava 3.

PaccuntaTb Ha CTaTUYECKY0 NPOYHOCTL B pabodeM pexxumMme HarpyXeHus ysesn onmpaHus
BepTUKanbHOro annapaTa Ha Tpu ornopHble nanbl. BHyTpeHHnn anameTtp annapata 1000
MM.

OCHOBHOWN KOHCTPYKUMOHHBIN MaTepuan annapata — ctanb 09IM2C, TonuwuHa cTeHku
annaparta cocTasnseT 5 MM, npubaska Ha KomneHcauuio kopposun —0,5 mm. PacyeTHas
TemnepaTtypa B pabouyem pexume HarpyxenHmss 100 °C. BHyTpeHHee un3ObITOYHOE
AaBneHne B paboyem pexume HarpyxeHua 0,4 Mla. JononHuTenbHble BHELLHME
nsrnbaroime MOMEHTbl U OCEBble CWUIMbl, AEWCTBYKOLIME Ha annapaT, OTCYTCTBYHOT.
HarpyxeHHass macca annapaTta B pabodem pexume HarpyxeHuss 1200 kr. Onopbl
annaparta npuHaTtb no NOCT 26296-84. KoadhduumneHT ceapHoro wea 0,9.

dopMbl NPOMEXKYTOYHOM aTTecTauum
Cemecmp 6
MpumepHbIN NepeyYyeHb BONPOCOB ANA NPOMEXYTOYHOM aTTecTauumn (3Kk3aMeH)

. MoHaTna: mawmnHa, mexaHnsm, getanb, cbopoyHasa eanHuLa

. MoHATMSA: NpoeKkTUpoBaHME N KOHCTPYMpOBaHME

. Ctaguu pa3paboTkm malunHbl v annapara

. TEXHOMOrMYHOCTb AeTanen MalnH

. TpeboBaHus, NpeabaBngemMble K NPOEKTUPYEMOKN MaLLUNHE

. UT0 BKnNtovaeT B cebsi KOHCTPYKTOPCKasi AOKYMEHTaUUsa Ha MaluvHy unuv annapart?
. UTO BXOANT B TEXHMYECKUI NPOEKT? HasHayeHne TeEXHNYECKOro npoekTa

. UTO BXOANT B TEXHMYECKOE 3a4aHNe Ha NPOEKTMPOBaHME MaLUWHBbI, y3na?

. HasnauveHne CATP. Bugbl o6ecneyenns CAINP

10. OnemeHTbl CATP npu pacyéTe 1 NPOEeKTUPOBaHMM AeTanen MalnH u annapaTos
11. YTo Takoe KOHCTPYKTMBHAsA NPeeMCTBEHHOCTb?

12. Y10 Takoe paboToCNOCOBHOCTL U KaKOBbI €€ KpUTepmUn?

13. OTanbl NPOEKTUPOBaHUA MaLUMH 1 annapaToB

14. Knaccudmkaums OCHOBHbIX MaTepuanoB, UCNOSb3YEMbIX B XMMUYECKOW TEXHOSOMMK
15. Knaccudumkaums LBETHbLIX METasoB U UX CNaBoB

16. Ctanb: onpegeneHne, HasHayeHue, Knaccudukaums n NnpUMMeHeHne B HedhTeXMMmnm
n HedpTenepepaboTke

17. HasoBuTe OCHOBHbIE KOHCTPYKTUBHbIE 3N1IEMEHTLI BasrioB

18. Ha kakom aTane npoeKkTMpOBaHUSA BbINONHAETCHA YTOYHEHHbIN pacyET BanoB?

19. Ha kakom aTane u ¢ Kakown Lienbto BbIMOSHAETCSA NPOBEPOYHbIN pacyET BanoB?
20. Anroput™m pacyeTa U KOHCTPyMpOBaHUS BasioB

21. Knaccugumkaumsa coeanHeHn. Buabl pasbeMHbIX U Hepa3sbeMHbIX COeANHEHUN
22. OCHOBbI NPOEKTUPOBAHMS TENSTOOOMEHHbIX annapaToB

23. OcHOBbI NpPoOeKTUpoOBaHUA obopyaoBaHus, paboTatoLero nog AaBneHneM

24. PacyeT Ha NpOYHOCTb annapaToB, paboTaoLwmx noa AaBrneHnem

25. OnpepneneHve TOHKOCTEHHbIX annapatoB. [lepeuncnute pacdeTHble napameTpsbl
TOHKOCTEHHOro annaparta

26. Llenn n 3agayn pacyeTa TOHKOCTEHHOro annapaTa

27. OnpegeneHne HopMarnbHbIX HANPsKeHU OT U3rmbaroLnx MOMEHTOB

28. Obwasn meToauka pacyeTa TOHKOCTEHHbIX 060M0Y€EK NOA HAPYXXHbIM JaBreHNEM
29. Knaccudukaums KpblleK 1 HUL, TOHKOCTEHHbIX annapaToB

OCOoONOOADWN -



30. Tvinbl 1 kNnaccndukauma graHueBbIX COeaUHEHNN

31. MNMpucoegmHuTenbHble pasmepbl onaHueBbIX COeANHEHUI

32. KOHCTpyKUMK (hnaHueBbIX COeanHEHNI

33. O6wue nonoxeHus onpeaeneHns 60NTOBOM Harpy3ku Bo doriaHuax
34. OnopHble yCTponcTBa annapaTtoB. HasHayeHne 1 KOHCTPYKUUK

35. ToncTtocTeHHble cocyabl 1 annapaTbl. OCHOBHbIE NOHATUS

36. CyLecTByloLiMe KOHCTPYKLMM annapaToB BbICOKOro aasneHust (AB)
37. Cnocobbl nsrotoeneHus kopnycos ABL]

38. O6wue nonoxeHus pacyeTa annapaToB BbICOKOro AaBfeHus

39. CywiecTByrOLLME KOHCTPYKLMM Kpbiwek n gHmw, ABL

40. [lnsa yero npegHasHa4veHa onpeccoska AB[]?

41. BubpoctonkocTb. OCHOBHbIE MOHATUA N ONpeaeneHns.

42. Knaccudmkaums n onpegeneHnsa konebaHum.

43. PacyeT Ha BUBPOCTONKOCTb OMOPHLIX YCTPOUCTB U BasoB.

MpumepHasn cTpykTypa buneTa

MUHOBPHAYKWU POCCUU
\ ®PepgepanbHoe rocyaapcTBeHHoe OropgXeTHOe obpa3oBaTesnibHOe
—\ yuypexaeHue Bbicllero o6pasoBaHusi
((@ CAMAPCKHUH «CAMAPCKWUW rOCYOAPCTBEHHbLIA TEXHUYECKUWA
. QODAMYTDg YHUBEPCUTET»

— ®dunuan B r. HoBokyn6bilweBcke

Kadeapa «XumMms n xummudeckasi TEXHOMNOrms»

3K3AMEHALUWOHHbLIA BUNET Ne 1

no aucumnnuHe «fpoekmupoeaHue demarneli, MaWuH U annapamoe XxuMmu4yeckoul
mexHosio2uu»

1. Yto BKNtOYaET B cebsa KOHCTPYKTOPCKasa OKYMEHTaUMs Ha MallnHy Ui annapaT?
2. OcHOoBbI NpoekTupoBaHna obopyaoBaHus, paboTaroLllero nog AaBneHnem
3. KoHCTpyKumnmn donaHueBbIX COeaANHEHUN

Ons HanpaeneHus 18.03.01 Xumunyeckasa TexHonorns
Cemectp 6

CocrtaButens: 3aBeayowmn kadeapon
®N0o ol7[e]

« » 20__ropa « » 20__ropa




MeToaunyeckme matepuansl, onpeaensiowme npoueaypbl OLeHMBaHUA
3HaHMW, YMEHUW, HAaBbIKOB U (UNKn) onbiTa AEeATEeNIbHOCTU, XapaKTepusyrLwme
npouecc opMMpOBaHUA KOMMNETEeHLUN

OueHvBaHWe 3HaHWUA, YMEHWU, HAaBbIKOB U OMbiTa AEATENbHOCTU NPOBOAATCS Ha
OCHOBE CBe[eHuN, NPUBOAUMBLIX B MaTpuue COOTBETCTBUS OLEHOYHbIX CpeacTB
3ansaHMpoBaHHbIM pe3yribTaTaMm 0by4veHus.

Llenb TekyLiero KOHTpOns ycneBaemocTu no y4ebHbIM gucumniamHam B ceMecTpe
— npoBepka npuobpeTaemblix 0Oy4aOWMMNCA 3HAHWUIA, YMEHUA, HAaBbIKOB B KOHTEKCTE
dOpMUPOBaHUSA YCTAHOBMNEHHbIX 0Opa3oBaTeNbHON MNPOrpaMMon KOMMNETEeHUMA B
TeyeHne cemecTpa. TeKywMh KOHTPOSlb OCYLLECTBASIETCA 4Yepe3 CUCTEMY OLIEHKU
npenogaBaTenemM BCeX BMOOB paboT obyvarwmxcs, NpeayCMOTPEHHbIX paboyen
nNporpaMmon OUCUMNANHBI U Yy4eOHbIM NIIaHOM.

lMpomexyTodHas aTTecTaums obydalwmxcs npegycMaTpuBaeT oOLeHUBaHUe
pes3ynbTaTtoB OCBOEHUS AUCLMMNIIMHBbI NOCPEACTBOM UCMbITaHNA B (hopme 3K3aMeHa
(3ayeTa). NpomexyToyHasa aTTecTaumnsa NPOBOAUTCS B KOHLE U3YYEeHUS OUCUMMIVHDI.

PaspaboTtaHHbln  POHO  OUEHOYHbIX CPEACTB  TEKyWero KOHTpons u
NPOMEXYTOYHOW aTTecTauum UCnonb3yeTcsa AN OCYLWECTBNEHUA  KOHTPOSbHO-
N3MepUTENbHbIX MEpOonpUATUA 1 BblIpaboTkn O0BOCHOBAHHBLIX  YNPaBASAOWMX U
KOPPEKTUPYHOLLMX AENCTBUI B Npouecce npmobpeTeHus obyvarowmmMmmnca Heobxoanmbix
3HAHUN, YMEHUN W HaBbIKOB, (POPMMPOBaAHMSA COOTBETCTBYHOLLMX KOMMNETEHUMA B
pes3ynbTaTte OCBOEHUSI OUCUUMNINHBI.

YyebHasa ancumnnmHa Kkak npaBuno opmMmpyeT HECKOSbKO KOMMNETEHLMN,
npoueaypa oLeHMBaHNS npeacTasneHa B Tabnuue:

Ne HanmeHoBaHune MepmnognyHOCTb 1 cNocod Buabl
OLIEHOYHOro cpeacTBa npoBeaeHus npoueaypsbl BbICTaBNsieMbIX
OLleHMBaHNSA OLIEHOK
1 Otyet no npaktuyeckum | CuctemaTnyeckn B 3ayeT/He3aveT
3aHATUAM COOTBETCTBUU C
pacnucaHnem 3aHATUN,
NUCbMEHHO
2 Ok3ameH Ha atane npomexxyToyHou Mo natnbannbHoON
arrectayum LKane

Ha aTtane npomexyTouHOW aTTectaumm (3a4eT) UCnonb3yeTcsi CUCTEMA OLIEHKM
ycneBaemMocTn obyyawwmxcs, KoTopasi NO3BONSEeT MnpenodaBaTeniio  OLUEHUTb
COOPMUPOBAHHOCTb MNfIAHMPYEMbIX pe3ynbTaTtoB 00y4yeHUs (OeCKpUMTOpPOB), a Takke
YPOBEHb OCBOEHUS MaTepuarna oby4darommmcs.

dopma oLeHKM 3HaHUM (3a4eT): «3aveT»; «HesaueT».

LUkana oueHuBaHuA:

«3a4yeT» —  BbICTaBndAeTCH, ecnm ChOopMMPOBaAHHOCTL  3asiBMIEHHbIX
obpasoBaTesbHbIX pes3ynbTaTtoB KOMMNeTeHUNn oLUeHnBaeTCs He HWXEe
«yOOBNETBOPUTENBHO» MPU YCIIOBUM OTCYTCTBUSI KPUTEPUS «HEYOOBIETBOPUTENBHOY.
BoicTaBnsaeTcqa, korga oOy4yaloWwuMNcss MNOKa3biBaeT XOpolne 3HaHWUS WU3YYeHHOro
y4yebHOro martepmana; CamMOCTOATENbHO, JIOTMYHO M MNOCNefoBaTenbHO M3naraeTt u
WHTEpNpeTMpyeT MaTepuanbl Yy4ebHOro Kypca; MOMHOCTbK pacKpbiBaeT CMbICH
npegnaraemMoro Bonpoca; Bnageet OCHOBHbIMW TEPMUMHAMU U MOHATUAMU U3YHEHHOIO
Kypca; nokasblBaeT yMeHWe nepenoxuTb TeopeTuyeckne 3HaHusa Ha npegnosiaraembin
NpaKkTU4eCKN onbIT.

«He3ayeT» — BbICTaBnseTcsa, ecnu npu oTteBeTe obyvalolerocs BbISIBUNUCH
CyLLleCTBEHHbIE Npobenbl B 3HAHNAX OCHOBHbIX MOSTOXEHUIA (haKTUYECKOro Mmatepmana,



HeyMeHMe C MOMOLLbI0 npenogaBaTens MnonyYynMTb NpaBUibHOE PeLUEHUE KOHKPETHOM
NpaKTU4YEeCKON 3agayn u3 yucna npeaycMoTpeHHbiX paboyen nporpammon yvyebHown
ANCUMUNIINHBI.

Ha aTtane npomexxyToyHOn atTectaunm (3k3aMeH) UCNOoSb3yeTcs  CUCTEMA OLEHKM
ycneBaeMocTn oby4awuwmxcsa, KoTopass MO3BOMseT npenogaBaTenio  OUEHUTb
COPMMPOBAHHOCTb MaHUPYEMbIX pe3ynbTaToB 0by4eHus, a Takke ypoBEHb OCBOEHNS
MaTtepuana oby4varLwmnmmcs.

dopma OLEeHKM 3HAHUM (IK3aMeH): OueHKa - 5 «oTnn4HO»; 4 «xopowoy; 3
«y[OBIETBOPUTENBHOY; 2 KHEYAOBMNETBOPUTENBHOY.

Lkana oueHnBaHuA (nATMGannbHas):

«OTnNMYHO» —  BbICTaABMSETCHA, €CfMM  CHPOPMUPOBAHHOCTbL  3asiBMEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUNN OLLEHMBAETCA KPUTEPUSMU «XOPOLLIO» U
«OTNNUYHO», MPU YCMNOBUM OTCYTCTBMS OLIEHKM «HEYyOOBNETBOPUTESNIbHOY»: CTYAEHT
noKasarn MpOYHble 3HaHMS OCHOBHbLIX MONOXEHUN (hbaKTU4eCKoro matepuana, ymeHue
CaMOCTOATENbHO peLLaTb KOHKPETHbIE NpaKTUYeckne 3agaym NOBbILLEHHOW CIIOXHOCTMW,
cBOOOAHO UCNONb30BaTb CNPABOYHYHO NuTepaTypy, AenaTtb 060CHOBaHHbIE BbIBOAbI U3
pe3ynbTaToB aHanM3a KOHKPETHbIX CUTYyaLniA;

«Xopowo» — BbICTaBNgeTCH, €CnMuM  CHOPMUPOBAHHOCTb  3asBMIEHHbIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMNETEHLUNN OLEHMBAETCA KPUTEPUSAMU «XOPOLLIO» U
«OTINUYHOY», NMPU YCITOBUN OTCYTCTBUS OLIEHKM «HEYyO4OBIETBOPUTENBHOY», OOMNYCKAETCs
OLEeHKa «yOoBMeTBOPUTESbHOY: O0y4YaloWMNCs nokasan MNpoYHble 3HAHUSA OCHOBHbIX
NOMNOXEHNN haKTUYeCKOro matepuana, yMeHne camoCTOATENbHO pellaTb KOHKPETHbIE
npakTMyeckne 3agayn, NpeaycMoTpeHHble paboyert NporpaMmon, OpMeHTUPOBATLCS B
pPEKOMEHOO0BAHHOM CNpaBOYHON nuTepaType, yMeeT NpaBuribHO OLEHUTb NOSTyYEHHbIE
pes3ynbTaTbl aHanM3a KOHKPETHbIX CUTyauun;

«YaoBneTBOpUTENbHO» — BbICTABMSAETCS, €CNY CHOPMUPOBAHHOCTb 3asiBMIEHHbIX
obpasoBaTesnbHbIX pe3ynbTaToB KOMNeTeHUnn oLeHnBaeTcH Kputepmamm
«yOOBIETBOPUTENBHO», «XOPOLLUO» M «OTANYHO»: OOy4yalowmncs nokasan 3HaHue
OCHOBHbIX MOSMOXEHUN pakTU4Yeckoro marepuana, yMeHue nonyyYnTb C MOMOLLbIO
npenogaBaTens npaBUiibHOE peLLUEeHNEe KOHKPETHOW MpakTU4eCKoM 3ajadnm u3 4ucna
npeaycMoTpeHHbIX paboyert NporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypowm;

«HeypoBneTBopuUTenbHO» — BbLICTABMSAETCH, €CnM Npu OTBeTe obyuvaroLllerocs
BbISIBUNINCb CYyLLLECTBEHHbIE NMPoBenbl B 3HAHMAX OCHOBHbIX MOMOXEHUN (PaKkTU4EeCKOro
mMaTepuana, HeyMeHne C NoMOLLbI0 NpenogaBaTens MnofyyYnTb NpaBWUilbHOE peLLeHne
KOHKPETHOW MpaKTUYEeCKOW 3aJayvv U3 Ynucna npeaycMoTpeHHbIX paboyen nporpammon
y4yebHOM OMCUUNIIHBI.

OTtBeTbl M peleHna obyyarwmxcss OLEHMBAOTCA MO crneaylwmm  obwmm
KpUTEpMAM: pacno3HaBaHue npobnem; onpegeneHme 3Ha4Mmon MHgopmauuKn; aHanma
npobnem; apryMmeHTUpPOBAHHOCTb, WCMNOMb30BaHWE CTpaTerni; TBOPYECKMM NOAX0on;
BbIBOAbI; 00uwas rpamoTHOCTb. Oby4atowmnecs ob6a3aHbl caaBaTh BCe 3aaHNS B CPOKM,
yCTaHoBneHHble npenogasatenem. OueHka «YOOBMNETBOPUTENBHO» MO AUCUUNIINHE,
MOXET BbICTaBMATbCA U MPU HENoOSIHOM COPMMPOBAHHOCTU KOMMETEHUUW B Xon4e
OCBOEHUSA OTAENbHON y4ebHON AMCUNNNNHBI, eCnu NX (OOpMUpPOBaHNE nNpeanonaraeTcs
NpoAo/IKUTL Ha Bonee No3gHUX atanax obyyeHwus, B XoAe U3yvyeHus Apyrnx y4ebHbiX
ANCUUNINH

MpakTuyeckne 3aHATUS OLIEHMBAKOTCS: «3a4yeT», «He3ayeT». OTBeTbl U peLueHus
o0yyaroLmnxcsa OUEeHMBAKTCA NO Crneayllwmm obWwumM KputepusiM: pacrno3HaBaHue
npobnewm; onpegerneHue 3Ha4YMMomn NHpopmauuu; aHanus npobnewm;
apryMeHTUPOBAHHOCTb; MWCMOMb30BaHWE CTpaTernn; TBOPYECKUA MNOoAXO4; BbIBOAbI;
obLas rpamMoTHOCTb.



