NPUNOXKEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOM ATTECTALUU
No ANCUUNNNHE «KomnbloTepHble TEXHO/I0MMU B UHXKEHEPHOMU 3KON0TUU»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHo4yHOe CpeaACTBO
p py OLICHUBAHUA P
OMK-4: CnocobeH noHUMaTb MPUHLUMLI
KomnnekT
paboTbl coBpeMEHHbIX MHPOPMALMOHHBIX
- KOHTpOnUpywmx
TEXHONMOrMin U Mcnonb3oBaTb WX ANA 3auer
° MaTepuanos Ans
peweHus 3ajay npopeccumoHanbHoi
3aveTta
AeATENnbHOCTH

2. Onucanue nokxazamenei u Kpumepuee OuUeHueaHun Komnemenum?, onucanue uiKan
oyenueanun

OueHuMBaeMble KoMneTeHUMM npeacTaBneHsl B pasgene «[llepeueHb  nMRaHUpPyeMbIX
pe3ynbTaTtoB o06yyeHUs NO AMCUMNNAMHE, COOTHECEHHbIX C WHAMKATOpPaMU AOCTUXKEHUA
KoMneTeHuun» pabouen nporpaMmbl AMCUUNNAUHB «KOMNbOTEpPHble TEXHONOrMW B WHXEHEepPHOM
3KONoOrnumn».

py oueHuMBaHUM CHOPMUPOBAHHOCTU KOMNETEHUMA NOo AUcuuMnnuHe «KoMmnblTepHble
TEXHONOrMU B MHXEHepPHON 3Konoruu» ucnonb3yetca 100-6annbHaa wkana.

Kpurepuii Ouenka no 100- Ouenka nmo
0aJUIBHOM IIKAJe | TPAAUIMOHHOM IIKaJIe
CTyaeHT ocBoun M3yuaeMmbli MaTepuan, 25-100 3aumeno

BbIMONHAGT 3aJaHusA B COOTBETCTBUM C
WHAMKaATOpaMu AOCTUXKEHUSA
KOMNeTeHUUn, MOXeT AOonycKaTb
oTAenbHbie ownbKM.

CTyAeHT He 0CBOMIT OCHOBHOE 0-24 He zaumeno
COoAepXaHWe M3y4yeHHOro MaTepuana,
3ajaHua B COOTBETCTBUU C
WHANKATOpPaMU AOCTMXEHUSA KOMMeTeHUU
He BbIMONTHEHbl WNW BbINOMIHEHbl HEBEPHO.

3. Tunogvie KOHmMpPOJIbHBIE 3A0AHUA UIU UHbIE MAMEPUANbl, HE0OX00uMble 011 OUEHKU YPOBHSA
00CMUMNCEHUA KOMNEMEHYUIL 8 COOMBENCMEUU C UHOUKAMOpamu

1.00M no ducyunnuHe "KomnberomepHbie mexHos02uu 8 UHMEeHepHOoU sKono02uu”

KomneTteHuus NHAMKaTOp AOCTUXKEHUA KOMMETEeHUUU

ONMK-4 CnocobeH noHuMaTb  npuHuUMnel  pabotbl | OMK-4.1  JleMOHCTpUpyeT  3HaHMe  NPUHUMNOB
COBpEMEHHbIX  WHPOPMALMOHHLIX  TEXHONOrui U | COBPEMEHHbHIX WMHHOPMALMOHHBIX TEXHOMOT Ui
ucnonb3o0BaTb Ux ans peweHus 3ajay | ONkK-4.2 Ncnonb3yer COBpeMeHHble
npojeccmoHanbHoOl AeATENbHOCTH MH(OPMALIMOHHbIE TEXHONOFUKU ANS peleHus 3ajad
npofeccroHanbHoOl AeATENbHOCTH




3anaua 1

Hcnonb3ys 3HaHUs 0 NPUHIMIAX COBPEMEHHbBIX HH(IOPMAIMOHHBIX TEXHOJOTHSIX JIJIS PEIIeHUs 3a/1a4
npodecCHOHATLHON JeSTENIbHOCTH, paccuuTaTh (PUILTPOBAILHYK) YCTAHOBKY C MCIOJIB30BAHHEM
anekrponHoil Tabiuuer (Microsoft Excel, OpenOffice.org Calc, Apple iWork Numbers) Ha ocHose
ucxonnbix manubix (OIMK-4.1, OTIK-4.2):

1. Paccumrars KomudecTBo(00BEM) 3arpy3KH MO YPaBHEHHIO.

2. PaccuuTaTh Maccy 3arpy3KH.
3. PaccuuTtaTh MHHHMAIBLHO JOMYCTHMBIH guHaMeTp s Kopnyca ¢uiabTpa Ha OCHOBAaHHH
TIHKOBO# TPOM3BOANTENBHOCTH Quux U MakCHManbHOI ckopocTH ¢unbTpanuu V. Ilogobpate

ﬂ

ONTHMANBHBIHN pa3Mep Kopmyca (HIBTPA H HX KOTHICCTBO HCMONB3ys TA0MUIIy 2.
4. YTOUHHTBE pa3Mep H KOJHYECTBO KOPHYCOB MCXOJAS H3 BMECTHMOCTH BHIOPaHHOIO KOpIyca H
pacCcYHTaHHOTO 0OBEMa 3arpy3KH.
5. PaccumTatk TpeOyemBIii pacxoi BOAB [UIA percHepalMH OJHOTO Kopayca HCXOAS MX
MHHHMAJIBHOH CKOPOCTH pereHepaunn Vper.

Hcxonnsie nanuwie

E - Konunenrpay
[Mpouzsoau Tukosas ) _MKGCI b Yacrora K usi Makcumansnas | MuHMMalbHas
TeNLHOCTE | TIPOM3BOJIH _33] PY3Ki 1O pereHepar 0ad. 3ArPA3HAIONI CKOPOCTh CKOPOCTh
YCTAHOBKH TeJIbHOCTh .S:II‘pH.SI!SIIOLLlltE[M uii D, 3an]2c ero (duiibTpOBAHU pereHepaLHu
Q, n/cyT. Qmk, W/1ac y Bewectsy °7, CYTOK a Bewecrsa C, Vi, M/uac Vper, M/Uac
> ’ /1.3arpy3Ku ’ pers
M MI/JL.BOJIBI

10000 2000 1,0 5 1,3 5,0 10 20

Xapaktepuctuku cranaaptHeix FRP kopnycos hunsTpos
00mHit 00BeM o0beM GHIBTpYIOIETro
Mapkupoeka Kopmyca JHAMETP, MM BBICOTA, MM b
KopIyca, I1 MarepHana, I

Kopnyc 0817 207 423 11,0 5
Kopnyc 0844 207 1126 32,1 19
Kopnyc 1054 258 1386 62,4 38
Kopmyc 1252 313 1344 87.3 53
Kopnyc 1354 336 1398 105,7 64
Kopnyc 1465 363 1676 148 91
Kopnyc 1665 413 1675 194 119
Kopnyc 1865 491 1722 269 165
Kopnyc 2162 555 1721 344 211
Kopmyc 2472 626 1918 473 240
Kopnyc 3072 780 2139 697 380
Kopnyc 3672 938 2147 1011 520
Kopniyc 4272 1089 2360 1494 600




3apaua 2

Hcnonp3ys 3HaHUs O MPUHIKMNAX COBPEMEHHBIX WH(OPMAITMOHHBIX TEXHOIOTUSIX JIUIS PellieHHs 3aj1a4

npodeCCHOHANBHOM  IEATEMBHOCTH,

HCITOJIE30BAHUCM

pacCciuTaTh YCTAHOBKY  YMATUCHHA C

anextporHoi Tabnuer (Microsoft Excel, OpenOffice.org Calc, Apple iWork Numbers) mna ocrose
ucxonnbix manubix (OIMK-4.1, OTIK-4.2):

1.

Co3/1aThk BRINMATAIONIANR CIIMCOK, TTO3BOJSIONINI BEIOPAaThE MOJIETB KOpPITyca.
OGecneunTh aBTOMAaTHUECKHI BBIBOJI JaHHBIX BRIOPAaHHOTO KOPITyca.
Co31aTh BbINAJIAIOIIMIH CIIHCOK, 103BOMISOIIMI BEIOPATE MAPKH CMOJIBL.

bl el

O0ecnednTh aBTOMATHUECKHHI BBIBOJ JaHHBIX BEIOPAHHOM CMOJTBI.
PaccuuTars 00beM dunbTpaTa 0 YypaBHEHHIO

POE -
T x

b1y

6. JlomONTHHUTE pacyeT ¢ yUYeTOM MoJAMEeca HCXOTHOH BOJIBI.

el Cl

OnpenenuTs JHA MEKAY pereHepanusaMH KOpITyca
Onpeaenmuts pacxox comu q [r NaCl/r-3xs [TOE] ¢ yaetom monexynspHoit maccer NaCl 58,4
OnpefenuTs pacxo COMH Ha 1 JT CMOJIBI IIO YPaBHEHUIO
_ -POE
com 1000

10. OnpenenuTh pacxo ] COJM Ha OJTHY pereHepalin Kopiyca

HcxonHele naHHbIe

ITponsBoauTenLHOCTE ) Hukosas . Hcxonnaa obumas Pacxon coim, r-3x8
yctaHoekn Q, n/cyT. NMPON3IBONUTEIPHOCTD AKECTKOCTE, “Hosm NaCl/r-3xs [1OE
Quu, 1/1aC
5000 900 5,6 2,6
XapakTepucTHKH cTaHnapTHeIX FRP kopmycos hunbTpoB
00muii 0obem -
MapKHpOBKa Kopityca IHAMETP, MM BBICOTA, MM oGbeM HonnTa Vi, 11
Koprmyca, 11
Kopmyc 0817 207 423 11,0 8
Kopnyc 0844 207 1126 32,1 22
Kopmnyc 1054 258 1386 62.4 50
Kopnyc 1252 313 1344 87,3 65
Kopnye 1354 336 1398 105,7 75
Kopnyc 1465 363 1676 148 100
Kopnyc 1665 413 1675 194 125
Kopnyc 1865 491 1722 269 175
Kopmyc 2162 555 1721 344 200
Kopmyc 2472 626 1918 473 275
Kopnyc 3072 780 2139 697 450
Kopnyc 3672 938 2147 1011 650
Kopniye 4272 1089 2360 1494 950
XapaKkTCpUCTHKH CMOJ
HOE nz MuHnManBHBIH pabounii MakcumanbHbIi
Mapka cMonb! ) e POE pacxoz BoJbl, 06bemos | paboumii pacxos BOJIbI,
IKE./T.CMOTBI -
CMOTBL/Y 00vemos cmoabl/y
Alfasoft (Tokem-153) 1900 8 40
HIGRADE H-C100E 1750 60% 10 40
Betasoft 1800 ° 5 45
Lewatit S1567 2100 10 50

[TOE - nonnas o6MeHHAas eMKOCTE CMOITBI (TIO TIACTIOPTY CMOJTEI).

POE - pabouas 0OMcHHAs CMKOCTb CMOJIBI,




3anaua 3

Wcronb3ys 3HaHMS O MPHHIMIAX COBPECMCHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHAX UIS PEIICHUSA 3a/1a4
npodeccHOHATBHON ICATCILHOCTH, PACCYNTATh MMOBEPXHOCTH /' TEMIO0OMEHHHKA € HCTIONB30BAHHCM
nporpammer SMath Studio Ha ocHoBe ncxomasix panHbIX (OITK-4.1, OITK-4.2).

o’
_ 67 m
cp
23-( —2)
M
= ( ropex FOp.Bb:‘X)

M — MacCcOoBBII pacxo rOPAYETO TEIIOHOCUTEN [KI/ceK]
Cp — TCILIOCMKOCTE CPC/IbI

HcxonHble NaHHBIE

XOJIOHBIH ropsiuui [Ipon3BOANTEIBHOCTE MO [TmoTHOCTB
TETIOHOCUTEIh TEIJIOHOCUTENb | TOpPAYEeMY TCIUIOHOCHTEIIO, rops4ero K
tax, “C taex, CC tax, CC | tawx, °C M3/uac TETJIOHOCHTENSA
5 30 35 5 10 1.2 28
3amaua 4

lcrone3ys 3HaHWS O TIPHHIMIIAX COBPEMEHHBIX HH(OPMAIMOHHEIX TEXHOJOTHAX [UTA PEIICHHS 3a1ay4
npodecCHOHANBHOM  ACATENBHOCTH, PAcCUMTaTh ITApaMETPbl MpPH TMEPEMEIICHHH JKHAKOCTH ¢
nenone3oBanuem rnporpammel SMath Studio Ha ocnose nexoausix janssix (OIK-4.1, OITK-4.2).
3ananue

1. IlepeBecTH pacxoji IKHIKOCTH B M>/ceK

2. Paccuutath ckopocThk B Tpybonpososae v=Q/S, rae S — miomans, v — [m/c]

3. Onpenennts Kod3pduunenta PeitHonsaca no ypasHenuio Re = —,

T7Ie L — KO3 QHITHEHT TMHAMHIECKOH BAI3KOCTH BOJIBI (CTIPaBOUHBIe AaHHEIE, B3ATE pH 20°C)
4. OnpenenuTh MOTEPIO HAMIOpa UCIIONB3Ys QpyHKIHO if

- ipu ycaoBuy, uyTo Re<2320 A = —-

2
.2,
- IPH YCJIOBHH, uT0 Re>2320 A = >
UcxoaHele qaHABIE
Pacxon Bonsl B Hnametp JnuHHa KosdhHIHenT [10THOCTS
TpyOOTIpoBoO/IE, TpyOonpoBoja d, | TpyOonpoBoaa 3
TpeHHA & cpeasl p, KI/M
I/9ac MM L, M

8 50 10 0,028 998




3apaua S

cnonp3yst 3HaHHA O MPHHLMIAX COBPEMCHHBIX MH()OPMALMOHHBIX TEXHOIOTHAX AT PCLICHH 3a1ad
mpodeCcCHOHANBHOMN eATENBHOCTH, PACCYATAaTh (PUIBTPOBAILHYIO YCTAHOBKY C HCIOJIh30BAHHEM
anekTpoHHOH Tabmuusl (Microsoft Excel, OpenOffice.org Calc, Apple iWork Numbers) Ha ocHOBe
nexoaaex qanaeix (OI1K-4.1, OI1K-4.2).

1. Paccuymrarh Koau4ecTBO(00BEM) 3arpy3KH MO ypaBHEHHIO.

2. PaccunTarh Maccy 3arpy3kH.
3. PaccunTaTh MHHHMAIBHO JOMYCTHMBII JHaMeTp AJIA Kopmyca (UIbTpa Ha OCHOBAaHHWH
TTHKOBOH TMPOW3BOAUTENBHOCTH Quux H MaKCUMambHOH ckopocTH (umbTpanmu V. TTomoGpats

ONTHMANBHBIH pa3Mep Koprnyca QUIBTPA H WX KOTHISCTBO HCMOJIbB3Ys TaOIUILy 2.

7l

4. YTOUHHUTE pa3Mep H KONHYECTBO KOPMYCOB HCXOA H3 BMECTHMOCTH BRIOpaHHOTO Kopryca H
paccuHTaHHOTO 00beMa 3aTPy3KH.
5. Paccumrate TpeOyeMBlii pacXoa BOABI Ul PEreHepalMd OJHOTO KOpMyca HCXOHd HX

MHHHMAJIBHOM CKOPOCTH pereHepanu Vper.

Hcxomaelie 1aHHEBIE

KonnenTpan
EmkocTs
[Mponssoan Iukosas Sarpy3EH 0O Yacrora Koo s Maxkcumanenas | MunumannHas
TEILHOCTE [POU3BOJIH Y pereHeparn | 3arpsasasout CKOPOCTh CKOPOCTh
3arpA3HAKIIEM “ 3arac
YCTAHOBKH TEILHOCTh uii D, ero (punpTpoBaHUA pereHepaLnm
Q, nfeyr Quux, /9ac y seutectsy I1, CYTOK ak Benecrsa C Vi, M/uac Vper, M/uac
’ ’ e MI/IL33arPy3KH ’ : pers
MI/J1.BOJIBL
5000 500 1,2 10 1,35 3.5 12 25



3axaua 6

Hcnonp3ys 3HaHUs O MPUHIKMNAX COBPEMEHHBIX WH(OPMAITMOHHBIX TEXHOIOTUSIX JIUIS PellieHHs 3aj1a4

npodeCCHOHANBHOM  IEATEMBHOCTH,

HCITOJIE30BAHUCM

pacCciuTaTh YCTAHOBKY  YMATUCHHA C

anextporHoi Tabnuer (Microsoft Excel, OpenOffice.org Calc, Apple iWork Numbers) mna ocrose

ucxonnbix manubix (OIMK-4.1, OTIK-4.2):
11. Co3nare BeINAIATOIINI CITHCOK, TIO3BOJISIONINI BBIOpATh MOJIC/IB KOPITYCa.

1. ObecneunTh aBTOMAaTHYECKHiA BEIBOJ] JAHHBIX BRIOPAHHOTO KOpmyca.

2. Co3narh BRIMAJATONIHI CITHCOK, MO3BOJISIONIHI BRIOPaTh MapKH CMOJITEL.
3. OOGecneunTh aBTOMAaTHIECKHI BBIBO/T IAHHBIX BRIOPAaHHOH CMOJTBI.
4. PaccumraTth 00BbeM QHILTpaTa MO ypaBHEHHIO

0=

POE -
X

06wy

5. JlOomOmHHUTH pacydeT ¢ YMEeTOM MOAMEca HCXOIHON BOIBI.
6. OnpeaennuTs AHH MEKTY pereHeparusaMH Kopryca

7. Omnpeaemnts pacxon com q [r NaCl/r-3ke [TOE] ¢ yaerom monexynsproit maccer NaCl 58,4
8. OmnpenenuTs pacxol] coay Ha | JI CMOIIBI IO YpaBHCHHIO

HcxonHele naHHbIe

- POE

conm = 1000
9. Onpenenuts pacxo/] COJIM HA OJIHY PEreHepalrio Kopnyca

[IpousBoauTENBHOCTE Mukonas HcxonHas obuias Pacxon conm, r-3KB
YCTAHOBKH Q, /CyT. 1p on.’gﬂ}f{;fej;cﬂocn SKeCTKOCTD, *Hosw NaCl/r-3ke [10E
1000 1200 12,0 2,6
XapakTepuctukn cranaapTHeix FRP koprnycos dunetpos
MapxupoBka Kopmyca JHAMETP, MM BBLICOTA, MM Oilgl)?jyz:?sm obbem HonuTa Vi, 1
Kopnyc 0817 207 423 11,0 8
Kopryc 0844 207 1126 32,1 22
Kopnyc 1054 258 1386 62,4 50
Kopnyc 1252 313 1344 87,3 65
Kopnyc 1354 336 1398 105,7 75
Kopnyc 1465 363 1676 148 100
Kopnyc 1665 413 1675 194 125
Kopnyc 1865 491 1722 269 175
Kopnyc 2162 555 1721 344 200
Kopnyc 2472 626 1918 473 275
Kopnyc 3072 780 2139 697 450
Kopnyc 3672 938 2147 1011 650
Kopnyc 4272 1089 2360 1494 950
XapaKkTepUCTHKH CMOJ
MunuMansabiii padbounii MaxkcumansHbIi
Mapka cMoBI 'Jx?glic::;jrbr POE pacxoj Bojbl, 06bemo6 | paboumii pacxoj BOIbI,
e CMOIBL/Y 06BEMOB CMOABL Y
Alfasoft (Tokem-153) 1900 8 40
HIGRADE H-CI100E 1750 60% 10 40
Betasoft 1800 5 45
Lewatit S1567 2100 10 50

TTOE - nonnast oOMeHHasi eMKOCTE CMOITBI (TIO TTACTIOPTY CMOJTHI).
POE - paboyas oOMeHHas eMKOCTb CMOJTHI.




3apaua 7

HCI’IOJ’IB:’.}JH 3HaHHA O MPHHIHNAX COBPCMCHHBIX HH[i)OpMal.[HOHHBIX TCXHOJIOTHAX T PCIICHHA 3a1av
HpOCbCCCHOHEUTBHOﬁ JACATCIBHOCTH, PaCCUNTATh MOBCPXHOCTH F TennooOMEHHHMKA ¢ HCIMOIL30BAHHEM

nporpammbl SMath Studio Ha ocHoBe nexoanbix gaHHbIX (OITK-4.1, OITK-4.2).

o’
_ 67 m
cp
23-( —2)
M
= ( ropex FOp.Bb:‘X)

M — MacCcOoBBII pacxo rOPAYETO TEIIOHOCUTEN [KI/ceK]
Cp — TCIUIOCMKOCTE CPC/IBI

HcxonHble NaHHBIE

XOJIOJTHBII ["opsumit [Tpon3BOIUTENBLHOCTD
IMnoTHOCTH
TEIJIOHOCHTETh TETUIOHOCHTEIh 0 TOpAYEMY
tanx, °C TETJIOHOCHTEITIO ropAtero K
tixs °C | toux, °C | tax, °C | 770 3 ’ TCIJIOHOCHTEIS
M-/4ac
2 55 56 2 5 998 30

4. ®aiin u/unu BT3 ¢ NOAHbLIM KOMMNAGKMOM OUEeHOYHbIX Mamepuanos npusaazaemcs.




