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PABOYAHA MPOITrPAMMA
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HanpaeneHue nogrotosky 15.03.02 «TexHONOrn4yeckne MalmHbl 1 060pya0BaHNE

Mpogunnb NOArOTOBKU «TexXHONOrMYeckoe 060pyA0BaHME XMMUYECKUX U

HeTEXUMUYECKMUX NMPON3BOLCTB»

ABTOpCKasa nporpammMa «MallvHbl U annapaTtbl MPOMbILLIEHHON 3KONOTNN»

KBanudukauma (cteneHb) BbIMYCKHUKA BEAKAJTABP

®dopma 06yyeHNs OuHas

WNHCTUTYT, (hakynbTeT  HXEHEePHbIN XMMUKO-TEXHONOTNYECKUIA MHCTUTYT
®PaKy/bTeT 3KONOINMYeCcKon, TEXHONOrMYECKON N MHPOPMaLLUOHHOM

6e3onacHoCTK

Kaegpa-pa3paboTumk paboueli nporpaMmmbl O60pya0BaHne XMMUYECKNX 3aBO10B
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Paboyas nporpamma cocTaBfieHa C Yy4yeTom TpeboBaHuii DdefepanbHOro
rocyfapCTBEHHOr0 o0bpasoBaTenbHOro CTaHjapTta  BbICLUEro obpasoBaHug,
YTBEPXKAEHHOrO MpukKasoM MuHucTepcTBa 06pa3oBaHUs U Hayku PoCCUIACKOMN
®epepaymmn ot 20 okTA6pa 2015 r. Ne 1170 no HanpasneHuto noarotosky 15.03.02
«TexHonornyeckne MawuHel W obopyfoBaHWe» ANA  NpPouUNA  MOATOTOBKMU
«TexHonornyeckoe 060pygoBaHNE XMMNUYECKUX N HEPTEXMMMUYECKUX NPOU3BOACTBY,
aBTopckasd nporpamma «MawuHbl W annapatbl MNPOMbILW/IEHHONW 3KOMOrMKU» Ha
OCHOBaHMK y4yebHOro nnaHa Habopa oby4varowmnxcs 2017 roga. Tunosas nporpamma
no AUCLUNINHE OTCYTCTBYET.

Pa3paboTumK nNporpaMmbi:

npogeccop Kageapbl OX3, 4.T.H.

PaGouas nporpamMMa paccMOoTpeHa W 0fo6peHa Ha 3acedaHuWn  Kadegpbl

«O6opynoBaHNe XMMNYECKNX 3aBOL0OB», MPOTOKON O0TZ5 mNe 2017 r. Ne 6

3aB. Kaeapon OX3, npogeccop A.®. MaxoTKuUH

YTBEPXOEHO
MpoToKoN 3acefaHnst MeToANYeCKo Komuceum UXTW oT /# |/ 2017 . Ne 36

MpeacenaTens KOMUccHUn, npogeccop $)?/(& { B.A. basoTos

HayanbHuk Y MU, poueHT JL.A. Kntaesa



Llenamun ocsoeHunsa aucumnnnHel bkB.[B.6.2 « PacyeT 3/ileMeHTOB
060pyaoBaHUsA» SBAAKOTCA:

a) (hopmupoBaHMe 3HAHWIN O TEPMUHONOTUM U HOPMaX, NPUHATLIX B NPaKTUKe
pacyeTa U KOHCTPYMpPOBAHMA 3/1IEMEHTOB 060pyLOBaHMA OTpacnu;
6) hpopMupoBaHME YMEHUIA KOHCTPYMPOBAHMUS M pacyeTa HOBOro o6opyaoBaHuUs Ans
TEXHO/IOrTMYeCKMX MpoLLeccos;
B) MNOBbILWEHNE KayecTBa WHXXEHEPHOW NOAroTOBKM TMYyTEM OCBOEHUS pacyeTa
OCHOBHbIX MallWH X annapaTtoB, NPUMEHAEMbIX B XMMUYECKOI OTpacnu;
) 03HaKOM/IeHWe C MeTo4aMM pacyeta OCHOBHbIX 3/1EMEHTOB 0060pYyL0BaHUS;
A) N3yYeHNe KOHCTPYKLMNOHHbIX MaTepnanoB, UX CBONCTB U UX NMPUMEHEHUE;
N) pacKpbliTUe CYLHOCTM MNpPOLEeccoB, MPOUCXOAAWMX MNPU (DYHKLWOHUPOBAHUY
3N1eMeHTOB 060py0BaHUA

2. MecTo ancupryivHel BCTpyKType OOT BO

AvcunnnuHa b1 .B.AB.6.2 « PacueT 3fieMeHTOB 060py0BaHNA»
OTHOCUTCA K AucumnaMHam no Bbl6opy o06s3aTenbHbIX AucumnavH  OOTM wu
opmupyer y  bakanaspoB no HanpasNeHNIO MOArOTOBKU 15.03.02
«TexHonornyeckne MawunHbl 1 obopygoBaHMe» Habop cneymnanbHbIX 3HAHUIA W©
KOMMeTeHUUn, HeoOXoAWMbIX AN  BbINOSIHEHUA  Hay4HO-UCCNef0BaTeNbCKOMN,
MPOEKTHO-KOHCTPYKTOPCKOWA U NMPOU3BOACTBEHHO-TEXHOIOTUYECKOW AeATeNIbHOCTMN.

[ns ycnewHoOro oCBOEHUSA ANCLUUNANHBI « PacyeT 3NeMeHTOB 060pyA0BaHUS»
bakanaBp Mo HanpasneHuto noarotosknm 15.03.02 «TexHONOrM4yeckne MallnHbl U
o6opynoBaHue» JO/MKEH OCBOUTL MaTepuan npeaLlwecTBYOWNX GUCLUMNINH:

a) MartepuanosegeHue (b1.6.14);

6) TeXHONOrns KOHCTPYKLUMOHHbIX maTepuanos (b1 .b. 15);
B) ConpoTtusneHne matepunanos (b1.6.12);

r) NAXT (6 1.B.0A4.11).

OvcunnnmHa «PacyeT 3n1eMeHTOB 060pyL0OBaHUA» ABNAETCA
npeswecTBytoLLeld 1 HeobXo4MMa A5 YCMNeLWHOro YCBOEHUSA NOCNeyLWmnX
AVCUMUNINH:

a) O6opypoBaHue xumnyeckmx 3asogos (b1.B.0 . 15);

6) O6opyaoBaHMe 3alWNTbl OKPYXXatoLWen cpeabl B XMMWUYECKON MPOMbILLIEHHOCTH
(61.B.04.14),

B) KOHCTpynpoBaHue TexHosornyeckoro ob6opyposaHua (b1.B.4.7.2).

3HaHMA, NONYYEHHbIe NPU U3YYEHUN OUCUUNNNHBI «PacyeT 3/1eMeHTOB
060pyAoBaHUA» MOTYT BbITb MCMOJIb30BaHbLI NPY NPOXOXKAEHUW NPeaANNIOMHOM
NPaKTUKN U BbIMOTHEHUN BbIMYCKHON KBaNUMPUKALMOHHOW paboTbl N0 HanpasBIeHUIO
noarotoBkn 15.03.02 «TexHONormyeckne MmawmnHol 1 060pyL0BaHNE» U NPOPUIIO
NoAroTOBKU «TexHONOrnyeckoe 060pyfoBaHNe XUMUYECKUX U HEDTEXUMUYECKUX
NMPOuN3BOACTBY.



1. MK-3 - cnocobHOCTLIO NPMHUMATL y4YacTue B paboTax Mo COCTaB/IEHUIO
Hay4YHbIX OTYETOB MO BbIMO/HEHHOMY 3afaHU0 N BHEAPATbL pe3ynbTaTthl
nccnefoBaHuii n paspaboTok B 06/1aCTM TEXHONOTMYECKMX MalLlMHaX K
obopypoBaHus

2. MK - 12 - cnoco6HOCTLIO y4yacTBOBaTb B paboTax Mo A40BOAKE Y OCBOEHMIO
TEXHOIOFMYECKNX NPOLEeCcCOB B X04e NOATOTOBKM MPOU3BOACTBA HOBOW NPOAYKLUH,
NMPOBEPATH KAYeCTBO MOHTa)Ka M Hanagku npu UCnbiTaHUAX 1 caade B 3KCNayaTtayutio
HOBbIX 06pa3L0B U34eNnin, y3nos n getaneil BbINyCcKaemoin NpoayKLun

B pe3ynbTaTe 0CBOEHUS AUCLUUNANHBI 06yYal LW NACA AO/KEH:

1) 3HaTb:

a) NOHATUA 060/104YKN, 3NEMEHTOB EMKOCTHOI annapaTypbl, pOTOPOB;

6) TOCTbl 1 opyrue HOpMaTUBHO-TEXHUYECKME LOKYMEHTbI B 06/1aCTW pacyeTa u
KOHCTPYyMpOBaHuUA 060pya0BaHUs;

B) OCHOBHble MPUHLUMNbI KOHCTPYUPOBAHUSA, OCHOBHbIE XapaKTepucTuku
KOHCTPYKLMOHHbIX MaTepnanoB; COBPeMeHHbIe METOAbl pacyeTa y3/10B U feTanel
06opyaoBaHuS.

2) YMeTb:

a) BblOMpPaTh paLnoHaNbHble KOHCTPYKLUMUOHHbIE

maTepuansl;

6) opopMAATbL KOHCTPYKLUMKN Y3/10B U AeTanei

o6opypaoBaHus;

B) COCTaB/IATb PAaCYETHYI CXeMy 0O0beKTa U NMPOU3BOAUTL pacyeTbl Ha NPOYHOCTb U
YCTOMYMBOCTb KOHCTPYKLMKN B Npedenax 3afaHHOW TOYHOCTU pe3ybTaTos.

3) BnageTb:

a) OCHOBHbIMMW MOHATUAMM U TEPMUHONOTNEN, NPUHATLIMU B

NpakTUKe pacyeta KOHCTPYUPOBaHMA 3/1EMEHTOB 060pYyA0BaHUSA

oTpacnu,

6) MeTofamu pacyeTa KOHCTPYUPOBAHUS 3/1eMEHTOB 060pyL0BaHNS

oTpacnu.

B) KOMMbIOTEPHLIMM NpOrpamMamMu no pacyeTty obopyLoBaHus;



Ne
n/n

4. CTpyKTypa 1cogepxaHme QACLIMITIHBLI «PacyeT 3/1eMeHTOB 000pya0BaHNSA»
O6wWas Tpya0emMKOCTb ANCUUNIMHBI COCTaBNAET 5 3a4eTHbIX eanHuy, 180 vacos.

Temal. BnusHue
KOHCTPYKLMOHHOTO
mMaTepuana n
TeXHONormn
N3roTOBMIEHNA Ha
KOHCTPYKLUIO

MalwnH 1 annapaTos.
Tema 2.
M3menbuntenn, nx
pPONb N Ha3HauyeHue

Tema 3.
Bpawatouwmnecs
6apabaHHble
annaparthbl

Tema 4. Cocyfbl nu
annapaTbl, pacyeTr u
KOHCTPYyuUpoOBaHue
TOHKOCTEHHbIX
coCy/i0B

Tema 5. Pacyer wu
KOHCTpYyuUpoBaHue
annapatos c
nepemeLLMBao UMK
ycTpoiicTBammu

Tema 6.

Pacuet 7]
KOHCTpynpoBaHue
3/1eMEHTOB
KONOHHbIX annapaTos

NTOro:

o 4]
-
1] L O
s 53§
8 T o
[}

4 1-2
4 3-5
4 6-7
4 8-10
4 11-13
4 14-17

Nekyuns

6

36

Buabl yuebHoWM paboTbl

(B wacax)
Cemutap Na6opatop
(MpakTn-

Hble
yeckoe

paboThbl
3aHATHE)

6

6 6

6

6 6

18 18

CPC

15

15

18

20

20

20

108

NHpopmaynoHH
ble U gpyrue
obpasoBaTesibHbI
e TexHonorum,
ncnonb3yemble
npu
OCYLLLeCTB/IEHNN
0bpa3oBTeNnbHON
0 npotecca

Mpwn uteHumn
nekuui
nmcnonb3yrTea
npoeKTop n
HOYTOYK

Mpu yTeHUn
nekuui
MUCNONb3yTCH
NpoeKTop n
HOYTOYK

Mpn uTeHun
nekuui
NCNONb3yTCH
NpoeKTop n
HOYTOYK

Mpun uteHnmn
nekuui
MCNoNb3yTCA
NpoeKTop U
HOYTOYK

Mpwn uyteHumn
nekuui
MCNONb3yTCA
NpoeKTop 1
HOYTOYK

Mpwn uTeHuun
nekyni
ncnonb3yrTea
NpoeKTop K
HOYTOYK

OLueHoYH
ble
cpeacTBa
ana
npoBedeHn
A
npomMexyT
OYHOW
aTTectaumu
n no
pasfenam

Mpuem
aKTUYeckKnx
pa6oT

KOHTPO/IbH
oe
TecTupoBaH
ne,

npuem
nabopartop
HbIX paboT

npuem
npakTuuyec
Kux pa6bot

npuem
nabopatop
HbIX paboT

npuem
nabopatop
HbIX paboT
chava
pethepaTta

3auet c
oL EeHKOM



No

n/n

5 CogepkaHve JIeKUYIOHHbIX 3aHATUA Mo Temam C YKasaHWeM UCnosb3yeMblX
VHHOBALWIOHHbIX 06pa3oBaTe/bHbIX TEXHO/OMI.

Pasgen
OMCUMNNHBI

Temal.
BnnsaHne
KOHCTPYKLMO
MHOro
maTtepuana u
TEXHONOINK
M3roTOBNEHUA
Ha
KOHCTPYKLMIO
MaLUWH 1
annapaTos.

Tema 2.
MN3menbunten
n, UX Pofb n
Ha3HayeHune

Yac
bl

Tema NeKLMOHHOr0 3aHATUA

TpeboBaHus,
npesbsaBnseMble K
XUMUYECKOMY
obopyaoBaHuto. MeTofbl
7 npviemsl
KOHCTPYMPOBaHMS.
ANemMeHTbl
KOHCTPYKTOPCKOIA
[AOKYMeHTauunm
06 arpeccMBHOM
BO34eicTBUM
KOMMOHEHTOB,
NMPUMEHSAEMBbIX B
XUMUYECKOW
MPOMbILL/IEHHOCTK Ha
marepuas annapaTos.
KpaTkad XapakTepucTuka

M  OCHOBHble CBOWCTBa
NMPUMEHSEMBIX
maTepuanos.
Knaccugukayms n
MapKMpOBKa cTanei,

YYyryHOB W WX CMN/IaBOB.
LlBeTHble MeTan/bl U UX
CnaBbl,
HemeTannyeckune
maTepuansbl,
MeTaNNoKepaMnyeckne W
MHOTOC/IONHbIE
matepuansl.

Knaccugukayms
n3mMenbunTENEn N UX
aHann3.

Knaccudgukayms
CTPYWHbIX ME/IbHUL,
MenbHMUa C  MIOCKOWM
MOMOJIbHOV KamepoW.
MenbHuua
BepTUKa/ibHOW Tpy6yaTo
MOMOJIbHON KaMepoli.
MeToankKa pacyeTa
CTPYWHBIX Me/IbHUL,
OnpegeneHne ypenbHOro
pacxofa aHeproHocutens.

c
7

KpaTkoe cogiepykaHuie

OcCHOBHble TpeboBaHMA MO
pacyeTy XMMUYECKOro
obopyoBaHus.
PaccMOTpeHbl MeTOAb! 1
npuemMbl KOHCTPYMPOBaHUS
MaLlWH 1 annapartos.
MpeacTaBneHbl OCHOBHbIE
3/1IEMEHTbI KOHCTPYKTOPCKOA
[LOKYMEHTaUUN.
MpeacTtaBneHa
XapaKTepucTumka, CBOMCTBa
martepuanos Ans
KOHCTPYMPOBaHUA MaLlVH.
PaccmoTpeHa
Knaccuukauma ctanen,
YyryHOB, LBETHbIX META/NI0B
1 X CMNaBOoB.
MpencTaBneHbl
HeMeTaNIMYecKue,
MeTanno0Kepamuyeckmne un
MHOTrOC/IOViHbIE MaTepuasibl
A9 U3rOTOB/IEHUSA MaLUUH U
annapatoB A/19 pa3NyHbIX
XUMUWYECKUX 0Tpacnei.

PaccmoTpeHa
Knaccugukaums pasnyHbIX
n3menbunTenei no
3HEeproHanpsHXKEHHOCTH.
MpeacTaBeHbl
KOHCTPYKUMN  MenbHWL, C
M/IOCKO MOMO/IbHOV
KamepoM, C BEpTUKabHOM
TpybuaTou NMOMOJIbHOM
Kamepoii.

PaccmoTpeHa MeToAuKa
pacuyeTta CTPYNHOW
NPOTMBOTOYHON MOMOJIbHOM
MeNbHULLbI.

MpeacTasneH BbI6GOP
ONTMMasbHOM (hopmbl

dopmmpyemble
KOMMeTeHLUN

MK-3, NMK-12

MK-3, MNK-12



Tema3.
BpawatoLmec
A 6apabaHHble
annaparbl

Tema 4.
Cocygpbl "
annaparbl,
pacuet n
KOHCTPYMpOB
aHue
TOHKOCTEHHDbI
X COCYA0B

Temab.

Pacuet "
KOHCTPYMpOB
aHue
annapatos ¢
nepemeLunsa
HoLwMMn
yCTpOMNCTBam
n

6

MpuHuMnb
KOHCTPYMpPOBaHUS
BpaLLaroLLmxcs
6apabaHHbIX
BbI6OP
HacafKu.
PacueTt BpeMeHHu
npebblBaHNS mMaTepuana B
bapabaHe.
Pacuet
BpaLLatoLLerocs
b6apabaHa.

annapartos,
BHYTPEHHeiA

npmneoja

Obuan
nocnefoBaTenbHOCTb
NMPOEKTMPOBaHNA coCyja.
Jonyckaemoe
HanpsxeHue, paboyee W
pacyeTHOe [aB/eHue.

McnonHutenbHas
TO/ILLNHA CTEHKMW.
LinnnHppunyeckune n
KOHMYECKNE 06eYaiikm
Bbinyknble [HWLLa,

NNOCKMEe W Kpyr/ble
AHWLLA U KPbILLKW.

Pacuer 3/1eMEHTOB
annapartoB, HarpyXeHHbIX
Hapy>HbIM  [aBNeHMEeM.

MoTepst yCTONYMBOCTML.

Knaccugukaums
annaparoB, 3HayeHue W
YAENbHbI BEC EMKOCTHOM
annaparypsl Ha
npeanpuaTUAX
XUMUYECKOWA
MPOMBILLNEHHOCTN.
EMKOCTHbIe annaparsl,
paboTatoLyne noa
aTMOC(epHbIM

pasroHHbIX Tpy60K n
onpegenieHne Ux pasmepos.
PacyeT  mblnepasgenuTens
AN CTPYAHBIX MefbHULL.

PaccmoTpeHa KOHCTpyKLUUSA,
YCTPOMCTBO M NPUHLAN
paboTbl BpaLlaroLmxcs
6apabaHHbIX annapaToBs 414
pasIMYHbIX NMPOU3BOACTB.
MpepfcTasneHa cxema
npuBoAa, pacyet 6GaHOaXen
n PONNKOB bapabaHa.
OnpegeneHsl OCHOBHbIe
Harpy3sku, onacHble ceyeHus,
BO3HMKatoLMe B BaHAaxXe U
poninke BpaLLatoLLerocs
6apabaHHOro anmnapara.

OCHOBHbIE MOHATUSA
COCYA0B WM annapaTtoB, WX
HasHayeHune. [1pOeKTHble M

NOBepPOYHbIe pacyetbl,
o3HakomneHme ¢ T OCT
14249-809. KoathuuneHt

MPOYHOCTWN CBaPHbIX LLBOB.
PacueT UMAMHAPUYECKUX W

KOHUYECKMNX 06eyaek.
MepeyeHb OCHOBHbIX
MOCTos no pacuyetam
06euaek. YKpenneHue
OTBEPCTWUIA B CTEHKax
annapartos. OCHOBHOE
ycnosue YCTOWYMBOCTH

paboTbl 0b6eyaek.
PacueT obeyaek
CHabXEeHHbIX KOJibLLamu
XECTKOCTH.

PaccMOTpeHbl KOHCTPYKLUK
annapaTos C MeLla/ikaMu.

Knaccudmkaumsa — meLuanok
no Ty wn  obnactu
NMPUMEHeHNs, CxXema pacuyeTa
Ba/IOB HA MNPOYHOCTL MU
XECTKOCTb.
KpuTtnyeckas
BpaLLeHns

Basa, JKECTKUIA W

CKOPOCTb
BEPTUKa/IbHOTO
rTMOKNI

MNMK-3, NMK-12

MK-3, MNK-12

MK-3, MNK-12



Temab.
Pacuet
KOHCTPYMpPOB
aHue
3/1EMEHTOB
KOMOHHbIX
annaparos

n

[aB/IEHVEM.
BnuaHue xapaktepa onop
Ha KPUTUYECKoe 4ucno
obopoToB Baa.

MaccooOMeHHble
KOMIOHHbIE annapatbl U X

Knaccugukaums.
CpaBHuTENbHaA
XapakTepucTuka
Pas3/IMyHbIX  Tapeiiok K
annaparos
Knaccugukayms
KOHTaKTHbIX  YCTPOWCTB
MacCOOBOMEHHbIX
annapaToB, KOHCTPYKLWSA
BUXPEBbLIX  KOHTaKTHbIX
YCTPOICTB.

Bbibop 7 pacyeT
nepenvBHbIX  YCTPOIACTB,
onpefeneHne  OCHOBHbIX
pa3Mepos.

PacueTt BEPTUKANLHbIX

annapaToB, Haxo4ALLMXCS
nog AencTeBMeM BETPOBOM
Harpysku, pacuyet
naowaam
(hyHAaMeHTanbHOro
KO/bLa.

Ba/lbl.
PaccMoTpeHbl OCHOBHbIe
BapuMaHTbl YCTaHOBKM
peakTopoB C MeLlasKaMun Ha
onopbl. OCHOBbI pacyeTa
orop annapaTos.

PaccMOTpeHbl  KOHCTPYKL MK
MacCOOBMEHHbIX
TapenbyaTtbiX annaparos A/is
Pa3NNYHbIX XUMUNYECKUX
oTpacnei. OCHOBHble
TpeboBaHuA npu
KOHCTPYMPOBaHU
KOHTaKTHbIX YCTPOMNCTB U KX
BbIGOP. BnusaHve
KOHCTPYKLMN  KOHTaKTHbIX

YCTPOCTB Ha YHOC XXWUAKO
(hasbl, Ha 3NPEeKTUBHOCTb
MHOrOCTYNeHYaToro
annapara.

PacyeT OCHOBHbIX pa3MepoB
KOHTaKTHbIX YCTPOICTB,
pacuyet AnameTpa
TapenbyaTon KOMOHHbI.

MNMK-3, MK-12



6. CooepkaHie  MPaKTMYECKUX 3aHATUA  C  YKasaHVeEM  UCTI/b3yeVbIX
VHHOBALI/IOHHbLIX 00pa30BaTeS IbHbIX TEXHO 0NN,

Y4ebHbIM NaaHOM MO HanpasneHuto NoAarotosky 15.03.02 «TeXHONOTMYECKNe MallnHbl 1
obopypoBaHue» MpPeLyCMOTPEHO MpOBeAeHNEe MPaKTUYECKUX 3aHATUI N0 AUCLUUNANHE «
PacueT 3/1eMeHTOB 060py0BaHNSA»

Ne KpaTkoe  ®opmMupyem
mn Uac Ha3saHve NpaKTUYecKo copaepxkaHue ble
Pasgen gucunnanHbl
bl paboThbl KOMIMeTeHL,
nn
1 Temal. BnusHue KOHCTOVMDOBAHME U DACYET NnTbe MNK-3, MK-
KOHCTPYKLMOHHOTO A Py D feTaneii 13 12
marepuana un 3nea|\:|(|e1:Tc;i anTIOM HyryHa Mapku
TexHos10rmm paryp HC-15
2 Tewma 4. Pacuet MK-3, TMK-

PacueT 06eyaek € Ko/bL,amMu

Cocyfbl 1 annapaThl, NPOYHOCTH 12
4 YKECTKOCTU Harpy>eHHbIX
pacuet u obeyvaek
Hapy>XHbIM AjaBleHNeM
KOHCTpyupoBaHue
3 Tema 5  Pacuer wu Bbi6op MK-3, MK-
KOHCTpYMpoOBaHue KOHCTPYKLM 12
annapaTos C i annapaTtos
nepemMewinBaroLLiMn * Pacyet annapartos C N MeLlanok,
yCTpolicTBamMu 6 nepemeLLaloLLumMm pacuyet
yCTpoiicTBamMu MOLLHOCTN,
Basia, .
fBurarens
4 Tema 6. PacueT u Pacyet MK-3, MK-
KOHCTPYUpOBaHue naowaam, 12
3/IEMEHTOB  KOJIOHHbIX obbema
annaparos 4 PacuyeT KOHCTPYKTUBHbIX BUXPEBbIX
napametpos BKY KOHTAKTHBIX
YCTPOWCTB

7. CopeprkaHyie fiabopaTopHbIX 3aHATUIA MO ANCLIITIMHE « PacyeT 3/1eMeHTOB

060py0BaHMS».
Ne KpaTtkoe ®opmupyem
mn Uac HasBaHue nabopaToOpHOW cofep)kaHue ble
Pazgen gncynnnunHbl
bl paboThbl KOMIMEeTeHL,
7%
Tema 2 OnpepeneHn  MK-3, MK-
' VccneposaHue gMCnepcHoOro e CTerneHu 12

N3amenbuntenn, ux pono 4

CoCTaBa CbInNyynx BELLECTB N3MeNbYEHN
N Ha3Ha4yeHne

A CbINy4nx



2 Tema 5 Pacuer
KOHCTPYWpOBaHWe 4
annapaTos c
nepemeLLBatoLL MMM

3 Tema 6. PacyeT wu
KOHCTPYMpOBaHue
3NEMEHTOB  KOJOHHbIX
annapaTos

6

4 Tema 6. PacueTr u
KOHCTPYMpOBaHue
3NEMEHTOB  KOJOHHbIX
annapaTos A

8 CamocTosiTesnibHasA paboTa Gaxkarsspa

TeMbl, BbIHOCUMbIe Ha
CamMOoCTOATENIbHYIO paboTy

Temal. BansHune

KOHCTPYKLMOHHOIO MaTtepuana u

TEXHOMOMUW U3rOTOBMEHUS Ha
KOHCTPYKLMIO MaLLIWH U
annaparos.

Tema 2.

V3menbuntenn, ux  ponb
HasHayeHune

Tema 3. BpaluatoLmecs

6apabaHHble annaparbl

WccneposaH
WccneposaHue annapaTtos ¢ Ve
nepemMeLLnBaoLWMMm
o annapartos C
yCTpOUCTBaMM
MeLLankamu
VccneposaH
ne
Opbl3royHoca
VccnepgosaHue BAUAHMA oAepxuneatro
KOHCTPYKUun BKYHa Lien
rMAapoANHaMUKY CNocobHOCTYU
BKY
VccneposaH
ne
maccooTaun
ViccnepoBaHne BNUAHUA BKY
KOHCTpYKUunn BKYHa
mMaccoobmeH
Yacbl ®dopma CPC*
13yyeHne neKumoHHoro

maTepuana 1 peKOMeHayeMoi
15 nuTepatypbl

MoAroToBKa K 1abopaTopHbIM
paboTam 1 othopmeHne
OTYETOB, BbIMO/IHEHME TUMOBOI0
15  pacuera, HanucaHue peepara,
BbIMO/IHEHWE PacyeTHO-
rpamyeckoro unv LOMallHero
3agaHus
3yyeHre NeKLMOHHOro
marepuana 1 peKoMeHayemoii
nmTepaTypbl

18

MK-3, MK-
12

MK-3, MK-
12

MK-3, TMK-

dopmumpyemble
KOMMeTeHLUnmn

MK-3, MNK-12

MK-3, MNMK-12

MK-3, MNK-12

to



Tema 4. M3yyeHwre nekumoHHoro

Cocygbl W annapatbl, pacyeT W maTepuana n peKoMeHayemon
KOHCTPYMpPOBaHNEe TOHKOCTEHHbIX 20 nuTepartypsl MNK-3, MkK-12
cocy/0B
Tema 5. Pacuet n M3yyeHne nekLMoHHOro
KOHCTpPYyMpOBaHMe annapatos C maTepuana u peKoMeHayemon
20 pYana 1 peromenay MK-3, MK-12
nepemeLLnBaOLLNMU NTepatypsl
yCTpoiicTBaMM
Tema 6. Pacuet n MofroToBKa K labopaTtopHbIM
KOHCTPYMpOBaHue 3/1IEMEHTOB paboTtam 1 ohopmeHne
KOJIOHHbIX annaparos OTYETOB, BbINO/HEHWE TUMOBOrO

20 pacuera, HanvcaHue pegepara, MK-3, NkK-12
BbIMOJIHEHME PacyeTHO-
rpapmyeckoro unn AomaLlHero
3aflaHns

*NpumeyaHue: B rpade «popma CPCx» yKasblBalTCA KOHKpeTHble dhopmbl CPC (NoAroToBKa K
nabopaTopHbIM paboTam 1 oopmieHNe 0THETOB, BbINOMHEHWE TUMOBOIO pacyeTa, HanucaHue

pedhepaTa, BbINONHEHME pacye THO-rpadnyeckoro nim AOMaLLHero 3aaaHns 1 T.n.), BbINONHAEMble
CTYAEHTOM N0 Ka>XKAOMY pasaeny ANCLMNANHBI.

9. Vicrnorb3oBaHVE PENTUHIOBO CUCTEMbI OLIEHKIN 3HAHWINA.

Mpu OLeHKe pe3y/bTaToB AeATeNbHOCTM CTYAEHTOB B paMKax AUCLMNAMHbI « PacyeT
3/1leMEeHTOB 000pYy0BaHNSA» WUCNO/b3YeTCA PeiTUHIoBas cuctema. PeMTUHIoBas oueHKa
(hopmuypyeTCcs Ha OCHOBaHMM TEKYLLEro 1 NPOMEXYTOUYHOr0 KOHTpons. MakcrMmanbHoe U

MVHUManbHOe KONMYecTBO 6asifioB No pas3iMyHbIM BuaaM y4yebHO paboTbl OnNMcaHo B MoN0XeHUN
0 6a/IbHO-PENTUHIOBOI CUCTEME.

MWHVManbHOe 3HauYeHWe TEKYLLEro PeMTUHra He MeHee 60 6annioB (NP YCNOBWU, YTO BbIMOMHEHBI
BCE KOHTPO/IbHbIE TOYKM), MaKCMMabHOe 3HaueHne - 100 6annoB..

Mo gucumnnvHe « PacyeT 3/eMeHTOB 060pYy0BaHNA» 3annaHUpoBaHO 4 nabopaTopHbIX 4
npakTUyecknx 3agaHusa. Chaya nabopaTopHol paboTbl OLEHNBAETCA MUHUMaNbLHO B 4 6anna,
MaKCcMMasibHO B 7 6an110B, NPaKTUYecKol paboTbl OLEHMBaETCA MUHUMa/ILHO B 4 6anna,
MaKCMManbHO B 7 6a1noB. TecTtoBas paboTa MUHUMANbLHO - 16 6ans1, MakcumanbHo - 24 6anna. 3a
3aWmnTy pedepata: MUHUMaNbHO - 12 6annoB, MakcumasbHO - 20 6ansoB.

Wtoro: NabopaTopHble paboTbl: MUHUMANLHO 4Xx4 = 16; MakcuManbHO 4 X 7 = 28
MpakTnyeckme paboTbl: MUHUMaIbHO 4 X4 = 16; MakcuManbHO 4X7 = 28
TecTnpoBaHue 1x16=16 1x24 =24
3awuTta peheparos 1x12 =12 1x20=20

NTOIO: 60 6annos 100 6annoBs
Bo3MoXKHa AononHUTeNbHaa caada (nepecaaya) KOHTPONbHbIX TOYEK B JOMOMHUTENbHbIE CPOKMY,
COrnacoBaHHble C AeKaHaTOM.

MakcumanbHOe Kon-Bo 6a/110B nNpu 3a4éTe A0/MKHO 6bITb 100.



10. YuebHO—METOOMHECKOE M MH(DOPMAaLIMOHHOE obecrieveHie AVCLIMITIHBI (MOOy/1si) «

PacueT a/1eMeHTOB 000py/J0BaH/ b
10.1 OcHoBHaga nuTepaTypa

[puv n3yyeHnmn gucunnanHel « PacyeT 3neMeHTOB 060py0BaHNA» B KavyecTBe
OCHOBHbIX NCTOYHNKOB MHOPMaL MK, PEKOMEHAYETCA NCNONb30BaTb CNEAYIOLL Y0
niTeparypy:

OCHOBHble UCTOYHUKN MH(OpMaLMK

1 TloHwukapos W.N., MNMoHnkapoB C.N. KoHCTpyupoBaHue u
pacyeT 3/1eMEHTOB XMMWYECKOro o6bopyaoBaHus. - M. :
Anbpa, 2010.-382 c.

MoHnkapos W.W., TMoHukapos C./. Pacute mawunH ©
annapartos XUMUNYECKMX NMpOn3BOACTB 7
He(pTerasonepepaboTkn (NpuMepbl 1 3agayn). - :
Anba, 2008. -720 ¢

NawmHekmin - AA.,,  TonumHckniAi  A.P. OcCHOBSI
KOHCTPYMPOBaHWSA W pacyeTa XMMWUYECKOW arnapartypbl.
CnpaBoyHuK. J1.: MawwmHocTpoeHue, 2010. - 752 c.

2.

M.
3.

10.2 lononHuTeNnbHaaA nuTepaTtypa

Kon-Bo 3K3.

399 3k3. B YHNL,

KHUTY

350 3k3. B YHUL,

KHUTY

1000 3K3. B YHWL]

KHUTY

B kauecTBe AOMONHUTENbHbBIX UCTOYHUKOB MHGOPMaL MK, PEKOMEHYeTCs
MCMONb30BaTb CNEAYOLWYI0 NNTEpaTypy:

JononHnTenbHble NCTOYHUKU MHOPMaLLNK
4. TumoHuH A.C. OCHOBbl KOHCTPYMPOBaHWS W pacyeta
XUMUKO-TEXHONOTNYECKOro 7 NpUpPOA00XPaHHOr 0
obopypgosaHua. CnpasoyHuk. Kanyra. Tom 1 L34. 2-e, 2002,
5. TumoHumH A.C. OCHOBbl KOHCTPYMpOBaHMA WU pacyeTa
XUMUKO-TEXHONOTNYECKOr0o K NpUpoA00XpPaHHOr0
'obopypoBaHusa. CnpasoyHuK. Kanyra. Tom 2. N3g. 2-e, 2002,

6. TumoHMH A.C. OCHOBbl KOHCTPYMpOBaHUA W pacyeTa
XUMUKO-TEXHONOTNYECKOro n NPUPOA00XPaHHOTO
obopypoBaHua. CripasoyHuk. Kanyra. Tom 3. M34. 2-e, 2002,
7. PacyeT ¥ KOHCTpyuMpoBaHVWe MalUMH W annapaTtos
XUMunyeckmx npoussoacTts. llog pes. Muxanesa M.®., M.:
MatunHocTpoeHune, 1984, - 300c

8.KoHCTpynpoBaHMe ¥ pacyeT  MalMUH  XUMUYECKMX
npoussoacTs. lloa pea. KonbmaHa-VBaHoBa 3.3.. M.:
MalumHocTpoeHue, 1985, - 406 ¢

9. Opnos INM.N. OcHoBbI KOHCTpyUpoBaHua. KHura 1, 3-e n3g.,

CNpaBOYHO - MeToh, nocobre M.. MawmnHocTpoeHue, 1988, -
560 c.

10. Opnos .. OcHoOBbI KOHCTpyupoBaHua. KHura 2, 3-e

n34., CNpaBOYHO - MeTof, nocobue M.. MallMHOCTPOeHMe,
1988, - 544 c.

40 3K3.

40 3K3.

40 3K3.

204 3K3.

62 3K3.

10 3ks.

13 3Kk3.

Kon-Bo 3K3.

B YHUL, KHUTY

B YHUL, KHUTY

B YHNL, KHUTY

B YHUL, KHUTY

B YHUNL KHUTY

B YHNL KHUTY

B YHUL, KHUTY



11. CmupHoB T.I., TonumHckuii A.P., KoHppatbeBa T.Od.
KoHcTpynpoBaHve 6e30nacHbIX annaparoB A1 XUMUYECKUX
N HeTeXMMMUYeckux npoussoacTs.  CrpaBoyHMK.  J1.
MawmnHocTpoeHue, 1988. - 303 c.

12. ¥YnbsiHMH E.A. KOppO3WOHHOCTOKME CTanuM W Cn/asbl.
CnpaBoyHuK. M.: MeTtannyprus, 1980, - 208 ¢

13. ¥YnbsHuH E.A. KOppO3MOHHOCTONKME CTanu W Crasbl.
CnpaBoyHuK. M.: MeTtannypruga, 1991, - 255 ¢

22 3k3. B YHNU KHUTY

26 3k3. B YHNU KHATY

53k3. B YHNL KHUTY

10.3 3NeKTPOHHbIE UCTOYHUKN UHOPMALUN

Mpu U3YUYEHUN AUCLIMTNINHBI « PacyeT 31eMeHTOB 060PYI0BaHNs» B KAYeCTBE 3/IEKTPOHHbIX
MCTOUYHUKOB MHAOPMALUN, peKOMEHAYETCA UCMOMb30BaTh CNEAYIOLLIME UCTOUHMKM:

1.

Sk wh

HayuHas SnekTpoHHas Bubnuoteka (H3B) - Pexum goctyna:Wip://ebrary.rn
3BbC «HOpaint» - Pexum flocTyna:http://wmv.biblio-online.ru

3BC «PYKOHT» - Pexxkum foctyna:htip://rucont.ru

3BbC «IPRbooks» - Pexum foctyna: http :/4yww.;orbookshop.ru

3BC «JlaHb» - Pexkum goctyna:bup'://e.lanbook.com/books/

3bC «KHura®ong» - Pexxum goctyna\vwwv.kaigafund.ru

CpegcTBa BU3yasibHON MHopMayuu

Mpu  M3yyeHUM AUCUMNANHBI «PacyeT 3/1eMeHTOB 060pYAOBaHWS»  NPeayCMOTPEHO

MCMONMb30BaHMe [JOMOMHMTENbHbIX CPeACTB BM3yalbHON WH(OPMaLMW: pa3faTOYHbI maTepumarn,
yeptexu, FOCThI.

CornacoBaHo:

(heaepanbHoe rocypapcTeeHHOe GlOAXeETHOR
OBPA3OBATE/MbHOE YUPEXAERUE BblGUETQ
rnoon . OBPA3OBAHNSA

3aB. cektopom OKY® >aarvHa ALA

— ««yAnTwuw YHUBEPCUTET)

X/e6HO-HAYYHbIA
-YNdoll,laHNOHHbIA LEHTP


http://wmv.biblio-online.ru

11. OueHouHble cpeacTBa /i1 TEKYWEro KOHTPO/Isi  YCreBaemMocTy,
NPOMEXYTOUHbIN aTTecTaLmm No NToram oCBoeHUsT AVCUMNIVHBI

OueHOYHbIe CpeacTBa A1 NPOBEAEHMS TEKYLero KOHTPONS YCneBaemocTH,
NPOMEXXYTOUHOM aTTecTauuu obyvyarolmuxcs W WTOroBo (rocyaapcTBEHHOM
WTOroBOi) aTTecTauum paspabaTbiBalOTCA COrMACHO MONOXKeHW o PoHaax
OLEHOUYHbIX CPEACTB, paccMaTpMBalOTCA KakK COCTaBHas uacTb paboueit
nporpammbl 1 oOPMAATCSH 0T AENbHbIM JOKYMEHTOM.

12. MaTepuasibHO—TEXHNUYECKOoe obecnedeHie AVCLUMNINHDBI

B KayecTBe MaTepuasbHO-TEXHUYECKOTO obecneyveHus ANCUNNANHBI MOTYT

ObITb MCMONb30BaHbl MYNbTUMEAUIHbIE CpefAcTBa Ha Kadgeape OX3 kopnyc W-3
NXTWN, N-336, N-351a.

1. JIeKUNOHHBbIE 3aHATUA:

a) KOMMEKT 3/IEKTPOHHbIX Mpe3eHTauunii/cnaiios;

0) ayauTopus, OCHaLleHHas Npe3eHTauMOHHOMW TeEXHUKOW (NPOEKTOop, 3KpaH,
KOMMNbOTEP);

2. Mpouyee:

a) My/NbTUMeNIAHAA TEXHUKA: KOMMNbIOTEP, NPOEKTOP, 3KPaH.

MporpammHoe obecneyveHne: 1. Windows XP. 2. Microsoft Office.

13. ObpazoBaTesibHbIe TEXHO/10MrMIN

YpenoHblA Bec 3aHATUIA MO AucuUNIMHe «PacyeT 31eMeHTOB 060pyAOBaHUA»,
MPOBOANMBIX B MHTEPAKTUBHbLIX (JopMax, cocTaBnsieT: 19 yacos.

-4yTeHue NeKUMin ¢ NCNONb30BaHMEM Npe3eHTaLui,

-peleHne CUTYaLMOHHbIX N NPaKTUYECKMX 3a4ay rpynnaMmu CTyLEeHTOB,

- MPOCMOTP YYe6HbIX Mpe3eHTaLuiA.



TncT nepeyTBepXaeHUa padoyein NnporpaMmMabil

Paboyad nporpamma no AgucuymnnauHe «bl1.B.AB.6.2 PacyeT 3/71eMeHTOB
obopypoBaHMA» nepecMOTpeHa Ha 3acegaHum  kKadegposl «O6opypoBaHuMA
XUMUYECKNX 3aBOL0B»

Ne [ata Hannuwve Hanunuune Mognuck Mognuch Mognuck
n/n nepeyTBePXAeHNS W3MEHEHWA U3MeHeHW pa3paboTyvka 3aBefytolero HavalbHUKa
PIM (npoTokon B CMUCKe PM Kacheapoi YML,
3acefiaHus nnTepaTypsbl
Kageapbl Ne
oT 20 )
W1& it.0S ZOR HeT Het " or /2



