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Hepeueﬂb Komnemenuuﬁ u uHOuKamopoe 00CMUIICeHUA Komnemem(uit C YKa3anuem smanoe t[)opmupoeanu}z 6 npouecce

0CBOCHUA OUCUUNTIUHDL
Kommerenmus:

OIIK-5.1 3Haer TeopeTUYECKUE OCHOBBI aHAIIMTUYECKUX U YMCIEHHBIX METOJOB PEIICHUS 33Jad MaTEMaTHUECKOIo MOJAEIMPOBAaHUS MAIUUH U
TE€XHOJIOTMYECKHX IIPOLIECCOB

OIIK-5.2 Ymeer pa3pabareiBaTh AHAIMTUYECKUE M YWCICHHBIE METOIbl PEIICHUS 3aJad MaTeMaTUYeCKOro MOJCIMPOBAHUS MALIMH H
TE€XHOJIOTMYECKHX IIPOLIECCOB

OIIK-5.3 Bmageer HaBbIKAMH W TpHEMaMH pa3padOTKH AaHAJUTUYECKUX W UYHUCICHHBIX METOJOB pEIIeHHs 3aJad MaTeMaTH4ecKOro
MOJIEJIMPOBaHUS MAIIMH U TEXHOJOTNYECKUX ITPOLECCOB

OIIK-6.1 3naer MeToapl M TNPAKTUKY MCIOJIB30BAaHUS COBPEMEHHBIX HH(GOPMALlMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, TJI00alIbHBIX
MH(POPMALMOHHBIX PECYPCOB B HAYYHO-HCCIIEAOBATEILCKOM NEATETLHOCTH

OIIK-6.2 Ymeet B nosiHOM Mepe U 3((HEeKTUBHO UCIONIb30BaTh COBPEMEHHbIE NMH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, IJ100aIbHbIE
MH(POPMALIMOHHBIE PECYPCHI B HAYYHO-HUCCIIC0BATEIBCKOM eI TETFHOCTH.

OIIK-6.3 Bnageer HaBbIKaMU U IPUEMaMH MCII0JIb30BAaHHsI COBPEMEHHBIX HHPOPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, a TaKXe
r7100aTbHBIX MH(POPMAITMOHHBIX PECYPCOB B HAYYHO-UCCIIETOBATEIBCKON AEATEIBHOCTH.

OIIK-13.1 3HaeT COBpEeMEHHBbIE METOJIOJIOTUH Pa3pabOTKH AJITrOPUTMOB pPELIEHUs 3a/ad INPOEKTHPOBAHUS, & TaKXKe MOCTPOECHUS LU(POBBIX
IpOrpaMM Ha UX OCHOBE M MX BEpUPUKALIUU

OIIK-13.2 YmMeer pa3pabarbiBaTh aarOpuUTMbl pelIeHHs 3a7ad MPOEKTUPOBAHMS OTAEIbHBIX 3JEMEHTOB OOOPYAOBAaHHS M TEXHOJOTHUECKUX
IPOLIECCOB, a TaKXke U(POBBIE MPOrPaMMBbl HA UX OCHOBE U TECTHUPOBATH HX.

OIIK-13.3 Bnaseer HaBbIKaMH pa3pabOTKU aITOPUTMOB peIICHHs 3a/1a4 IPOSKTUPOBAHUS OTAEIbHBIX 3JIEMEHTOB 000PYOBaHUS U
TEXHOJOTMYECKHUX MPOLECCOB, a TAKXKE MOCTPOCHUSI IU(POBBIX MPOrpaMM Ha UX OCHOBE U UX BepU(UKALIUHU.

Oranbl GOpMHUPOBAHUS KOMIIETEHIIUU
(yxa3atb Bce TeMsl u3 PI1) HaunmeHoBaHne

Nunukatopel

- OLIEHOYHOI'O CPEACTBA
AOCTHIKCHUA ekt [Ipaktuyeckue | JlabopaTtopHbie Kypcosoit
KOMIICTCHIIMU 3aHATHSA 3aHATHSA MPOCKT

Tecrt, mpoexT,
MIOSICHUTEIIbHAS 3aIIUCKA K
OIIK-6 Tema 1 Tema 1 - Oran aHanm3a IIPOEKTY, 3alUTa IPOeKTa




Pedepar, npoexr,
IIOACHUTCIIbHAA 3alliCKa K

Tema 1, Tema 2, Tema 1, Amnanu3s u BBIOOp | MPOEKTY,3alluTa MPOeKTa
OIIK-5 Tema 3 Tema 2, - METO/IOB
Tema 3 MOJIEITUPOBAHUS
CobecenoBanue, pedepar,
Tema 2, Tema 3, Tema 2, Tema 2, Pazpabotka [pOCKT, MOACHHTCIbHAA
Tewma 4, Tema 3, Tema 3, MatemaTHueckoi | oo Acka K IPOCKTY,3allluTa
OIIK-6 Tema 5, Tema 4, Tema 4, MOJIEIH IPOEKTA HpocKTa
Tema 8 Tema 5, Tema 5,
Tema 8 Tema 8
Tema 4, Tema 4, Tema 4, CobecenoBanue, pedepar,
Tema 5, Tema 5, Tema 5, Pazpabotka Keic-3a/1a4a, pacyeTHO-
OIIK-13 Tema 6, Tema 6, Tewma 6, aHAJIUTHYCCKOI rpadguyeckas padbora, mpoeKT
Tema 7, Tema 7, Tema 7, rJ1aBbl MPOEKTa
Tema 8 Tema 8 Tema 8




Pacuer peliTHHTA /17151 OLIEHKH KYPCOBOI'0 MPOEKTA
(mpoMexyTOUHBbIH KOHTPOJIL |11 cemecTp)

HasBanue CyMMapH. o1ieHKa
Mun Mak
AHanuTHYeCcKas 4acTh IIPOEKTa (aHAIHU3) 12 20
[TpoexTHas 4acTh (MOAEIUPOBAHKE) 12 20
[MTosicHuTenbHas 3arucKa (COOTBETCTBUE TPEOOBAHUSIM) 12 20
3aruTa mpoeKTa 24 40
Bcero 60 100

Pacuer peiiTuHra /151 OleHKHU (MIPOMeKYTOYHBIH KOHTPOJIb |V cemecTp)

HazBanwue Kon-Bo Orenka 3a 0IHO CyMmMapH. olieHKa
Mun Mak Mun Mak
JIEKIUS 8 1 8 8
(KOHCIIEKT)
[IpakTueckoe
3aHATHE 4 1 4 4
(mocemenue)
J1abopaToOpHbBIC
3aHSATHS 8 1 8 8
(nmocemenue)
pedepar 2 2 5 4 10
cobecenoBanme 2 2 5 4 10
TECT 1 2 5 2 5
KOHTPOJIbHAS 1 5 5 5 5
pabota
pacueTHo-
rpaduueckas 1 2 5 2 3)
paborta
Kelic-3aaua 1 2 5 2 5
3auer ¢ 24 40
OILIEHKO
Bcero 60 100




HlIxana ouenusanus

Mudposoe | Boipaikenue B | CJiioBecHoe Kpurepum onieHKkM HHAUKATOPOB JOCTHKeHUs NPU GopMe KOHTPOJIA:
BbIpa:KeHHe o0asax: BbIPa:KeHHe 3a4eT ¢ OLeHKOI
5 87 -100 OTnraHO OrneHka «OTIMYHO» BBICTABIACTCS CTYNEHTY, €CIM TEOPETHUYECKOe COJepKaHhe Kypca OCBOCHO ITOJIHOCTHIO, 03
(3auTeHo)  |mpoOenoB; WCUEpPIBIBAIOLIE, MOCICAOBATEIbHO, YETKO M JIOTMYECKH CTPOWHO HW3JaraeT MaTepuai; CBOOOJHO
CHpaBIAETCS C 3aJadaMy, BOIpPOCAMUM M JAPYTMMH BHIaM{ NPUMEHEHHsS 3HAHWN; MCIIONb3YyeT B OTBETE
JIOTIOJTHUTENbHBIA MaTepuall Bce NPeayCMOTPEHHbIE IPOrPaMMOI 3aJaHHUsl BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJIHEHUS
OLICHEHO YHCJIOM OaiioB, OMM3KMM K MaKCUMalbHOMY; aHAJIU3UPYET MOJYYCHHBIE PE3YNbTaThl; MpPOSBISET
CaMOCTOATCIbHOCTH IPH BBITTOJIHCHUN 33[{21HHI7[
4 74 - 86 Xoporro OneHka «XOpOIIO» BBICTABIAETCA CTYINEHTY, €CIH TEOPETUYEeCKOe COJepKaHWe Kypca OCBOCHO IIONHOCTEHIO,
(3auTreHo)  |He0OXOAMMBIE NPAKTHYECKUE KOMIETEHIMH B OCHOBHOM C(OPMHPOBAaHbBI, BCE NPEAYCMOTPEHHbIE HPOrpaMMOil
O6y‘IeHI/I$[ y‘Ie6Hble 3aJlaHHUs BBIIIOJTHCHBI, KAYCCTBO WX BBIIIOJIHCHHSA JOCTATOYHO BBICOKOC. CTYIICHT TBEPAO 3HACT
MaTepHaj, TPaMOTHO U O CYIIECTBY M3JIaraeT ero, He JOMycKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.
3 60 -73 YnoenetBopute |OneHKa «yZOBIETBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIH TEOPETHYECKOe COAep)KaHhe Kypca OCBOCHO
JIBHO (3aYTEHO) |4aCTHYHO, HO HpOOeNbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBLIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOn
3aI[aHI/II\/'I BBITIOJTHCEHO, HO B HHMX HMCIOTCS OHII/I6KI/I, IIpu OTBETC Ha MMOCTaBJIICHHBIN BOIIPOC CTYACHT OOIIYCKacT
HETOYHOCTH, HEJOCTATOYHO  IpaBUJbHBIE  (OPMYJIUPOBKM,  HAONIOAAIOTCS  HApYIUIEHHsS  JIOTMYECKOM
N0CJIEJ0BATEILHOCTH B M3JI0KEHHH IPOrPaMMHOT0 MaTepHala.
2 Hwxe 60 HeynosnerBopu [OnieHKa «HEYIOBIETBOPUTENBHO» BBHICTABIAETCS CTY/IEHTY, €CJIM OH HE 3HAeT 3HAYUTEIHbHOW YacTH MPOTPaMMHOIO

TEJILHO
(HE 3a4TEHO)

MaTepuaia, JIOMyCKaeT CYyNIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHCHHSMHU BBIMOJHSET
NpaKkTH4YecKue paboTbl, HEOOXOIUMBIE MPAKTHYECKHE KOMIIETCHIMH HE CQOPMUPOBaHbI, OOJIBIIMHCTBO
NPEaYCMOTPEHHBIX IporpaMMoil 00yueHHs y4eOHbIX 3aJaHUi HE BBIIOJIHEHO, KAYeCTBO MX BBIMOJIHEHHS OLEHEHO
YrCII0M OaJIIOB, OM3KMM K MEHUMAIIbLHOMY




KpaTkas xapakTepucTuka olleHOYHbIX CPeACTB

Ne | HammenoBanue Kpartkas xapakrepucTrka OEHOYHOTO [Ipencrasnenue
n/m OIICHOYHOT'O cpencTsa OLIEHOYHOT'O
CpencTBa cpencTBa B poHae
[IpoGnemuoe 3a1anue, B KOTOPOM 3agaHus A
oOyJarolieMycs npeiaraloT OCMBICIHUTh peuieHus Kenc-
. peanabHyIo Mpo¢ecCroHaIbHO- 3a1a4u
1 Keiic-3ana4a OPUEHTUPOBAHHYIO CUTYaIIHIO,
HEOOXOIUMYIO JJIS PEIIeHUs JaHHOM
POOJIEMBI.
CpencTBo NpoBEPKU YMEHUN IPUMEHSITh Kommiekr
KOHTpobHas MOJIYYEHHbIE 3HAHUS 1JIs PEUICHUs 3a/1a4 KOHTPOIBHBIX
2 paGora ONPEAEIIEHHOI0 TUIA IO TEME WJIU Pa3Aeily. | 3aJaHHil 1O
BapUaHTaM
CpencTBo npoBeEpKH YMEHUM IPUMEHSATH Kommiekr
NOJIyYEHHbIE 3HAHUS 110 3apaHee 3alaHui 175
Pacuerno- OIPEJICIICHHOW METOJIMKE ISl PELICHUS BBIIOJIHEHUS
3 rpapuyecKas | 3ajau MM 3aMaHMH O MOLYITIO WIH pacyeTHo-
pabora MUACILIUILIAHE B [IEJIOM. rpadgudecKoi
paboThI
[IpoaykT camocTosTENbHON PaOOTHI Temsl pedepaton
CTyJIEHTa, IPEACTABIAIONINIA OO0 KpaTKoe
W3JI0KEHNE B MUCHbMEHHOM BU/IE
MOJTYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOTO
4 Pedepar aHayM3a oIpeeNieHHON HayYHO! (yueOHO-
UCCJIEA0BATENbCKOM) TEMBI, TJI€ aBTOP
PacKpBIBAET CYTh UCCIEIYEMOM MPOOIEMBI,
MIPUBOJUT Pa3TUYHBIC TOUKU 3PECHHUS, &
TaK)Ke COOCTBEHHBIE B3IJISI/IBI HAa HEe.
CpencTBo KOHTPOJIsl, OPraHU30BAaHHOE KaK Bomnpocs o
crienManbHas Oeceia mpenoaaBaTens Ha TeMam/pazzenam
TEMBI, CBSI3aHHBIE C U3y4aeMOM JUCHUTLITAHBI
5 | CobecenoBanne JTUCIUIUIMHON, U PACCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HAHUM 00y4aromerocs
0 OTPEJICIICHHOMY pa3zielly, TEME,
npobieme U T.1I.
Cucrema cTaH1apTU3UPOBAHHBIX 3aJIJAHUMN, @DOHJ1 TECTOBBIX
MO3BOJISIOIIAs] aBTOMATHU3UPOBATH 3aJIaHHI
6 Tect

IpOIIeIypy U3MEPEHHsSI YPOBHS 3HAHUH U
YMEHUHN 00y4aronierocs.
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NnmporpaMmMHbI€ KOMIVICKCHI IJIA pacucTa oﬁopyszaHnﬂ

Ha3znauenne wu kiaccupukauuss oOOpPYJOBaHHMA M MallWH JJIs  MPOBEACHUS
XUMUYECKUX U HEPTEXUMHUUECKUX TTPOU3BO/ICTB.

Mecto u poib mpoiieccoB MaccooomMeHa B HeTerazonepepadborke. Knaccudukarms
nporeccoB MaccooOMeHa. OCHOBHOE ypaBHEHHUE MacCOMEpeIayn.

CymHocTh M cXeMma MpOoBeAeHHsl mpoliecca mneperoHku. OO0acTh NPUMEHEHUS,
JOCTOMHCTBA M HEJOCTAaTKH, METOJbI MOBBIIICHUS YETKOCTU Pa3JCIICHUS METOJ0M
MIEPErOHKHU.

IIportecc  pextudukaruu. IlomHas w  HemojHas,; MmpocTas W CJIOXKHAS
peKTU(PUKAIMOHHAS KOJOHHBI JUISl pa3/iefieHUuss OMHAPHBIX U MHOTOKOMITOHEHTHBIX
cMecen.

ITpornecc abcopOumu. TunoBbie CXeMbl pa3AeieHUs cMeceil MeTo0M abCcopOITHH.
YCTpOoiCTBO, TPHUHIMIT JEWCTBUASI OCHOBHBIX JJIEMEHTOB HACAJAOYHBIX KOJIOHH.
PexxnmMbl paboThl Haca 0K, BEIOOP ONTUMAIBHOTO PEKUMA.

Buael Hacagok, TpeOoBaHusi k HUM. CpaBHUTENIbHAs XapaKTEpUCTHUKA, 00JacTh
NPUMEHEHUSI PETYJISIPHBIX W HEPEeryJsApHbIX HacaJoK. llepcrieKTUBHBIE BUJIbI
HacaJioK.

PacnipenenurensHbie W TnepepacnpeAeIuTENbHbIE YCTPONUCTBA [JIs KUIKOCTH B
HAaCaJOYHbIX KOJIOHHaX. SIBieHHE “CyXOro KoHyca’, METO/bl yCTPAHEHHUS.

OnopHble YCTpPOMCTBa MOJ| HACAIKYy, TpeOOBaHUS K HUM. TUIOBBIE KOHCTPYKITUU
OTIOPHBIX YCTPOMCTB HACAJOUYHBIX KOJIOHH.

YCTpoCTBO, MPUHLIMN JEUCTBUS Tapesb4yaThbiX KoJIOH. (OCHOBHBIE TMOKa3aTeNN
TapeJoK, UX CPABHUTEIbHbIC 3HAUEHUS JJIs1 TUTIOBBIX KOHCTPYKIIMM TapesioK.
bapboTaxkHble TapenKku: CUTYATHIE, KOJIMAYKOBbIE, U3 S-00pa3HBIX 3JIEMEHTOB. Ux
YCTPOWCTBO, MPUHIIUAI PAOOTHI, CPABHUTEIILHBIE TTOKA3aTEIH.

CrpyiiHble W NpOBaJIbHBIC perieT4yaThie Tapeiaku (0e3 MeperauBOB). YCTPOMCTBO,
MPUHIIUI ISUCTBUS, CPABHUTEIIbHBIC MIOKA3ATENIN, 00J1aCTh TPUMEHEHHUS.
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Ha3znauenne wu wiaccuukanuss oOOpyJOBaHUS M MalIMH JUIsl  [POBEACHHUS
XUMHUYECKUX U HEPTEXUMHUECKUX ITPOU3BOCTB.

Mecto u poib nporeccoB MmaccooOMeHa B Hedrerazonepepadorke. Knaccudukanms
nporieccoB MaccooOMeHa. OCHOBHOE ypaBHEHHE MacCOIEepeauH.

CymHocTh M cXxeMa MpoBeleHUsd npouecca neperoHkd. OOnacTe NPUMEHEHHS,
JOCTOMHCTBA M HEJOCTAaTKH, METObI MOBBINIEHUS YETKOCTH PA3ACIICHHUSI METOJIOM
MIEPETOHKH.

[Ipouecc  pextudukauuu. Ilomnas u  HemomHas; mTpocTass M CIHOXKHAS
peKTU(UKALMOHHAS KOJIOHHBI JJISl pa3/ieieHus] OMHAPHBIX W MHOTOKOMITOHEHTBHIX
cMecel.

[Ipouecc abcopOuuu. TUnoBsie cXeMbI pa3/iefieHus: cMeceld METOJJOM a0COpOIIUU.
YCTpoiCcTBO, NPUHUMUIT JEHCTBHS OCHOBHBIX JJIEMEHTOB HACAJIOYHBIX KOJIOHH.
Pexxumbl paboThl HacaI0K, BEIOOP ONTUMAIBLHOTO PEKUMA.

Bunbl Hacajmox, TpeOoBaHus K HUM. CpaBHHUTENbHAs XapaKTEpUCTUKA, 00JIACTh
OPUMEHEHUS PETYJSIPHBIX M HEPEryJsIpHBIX HacaJoK. IlepCreKTUBHBIE BHJIbI
HAaCaJoOK.

PacnipenenurenbHble M NEpepaclpefesIUTENbHbIE YCTPOMCTBA I JKUJIKOCTH U B
HACaJ0OYHbIX KOJIOHHAX. SIBIEHHE «CyXOIro KOHYCa», METObl YCTPAHECHHUS.

OnopHble ycTpolicTBa MOJ HAacaaKy, TpeOOBaHUS K HUM. THUIIOBbIE KOHCTPYKLHUU
OMOPHBIX YCTPOIMCTB HACAAOYHBIX KOJIOHH.

YCTpONCTBO, NMPUHIMI JEHUCTBUS TAPENbYaThIX KOJOHH. OCHOBHBIE IOKA3aTEIU
TapeJioK, UX CPAaBHUTEJIbHBIE 3HAYEHUS JUIsSl TUIIOBBIX KOHCTPYKIIMIA TapesoK.
bapboTraxxHple TapenKku: cUTYaThle, KOJMAYKOBBIC, U3 S-00pa3HBIX 37eMeHTOB. Mx
yCTPOMCTBO, MPUHIUI paObOThl, CPABHUTEIJIbHBIE [T0KA3ATEIH.

CrpyliHble U TpoOBaJibHBIE pELIETYaThle Tapeiaku (0e3 mepenuBoB). YCTpPOMCTBO,
OPUHLKI AEUCTBUS, CPABHUTEIbHBIE NTOKA3aTENN, 001aCTh IPUMEHEHHUS.

Knamanneie Tapenku. [lpuHiun aeicTBUs, peXuMbl pPabOThI, CpPaBHUTEIHHBIC
NIOKA3aTeJId Pa3INYHbIX BUAOB KJIAMAHHBIX TapeJIoK.

[IpsiMmoTOUHBIE Tapenku: TpyOuaThle; BUXPEBBIC, C CEKIIMOHUPOBAHUEM IOTOKOB.
CpaBHHTEBbHBIE OKA3aTENH, 001aCTh MPUMEHEHHUS.

Ha3nauenne u o00jacTh NpUMEHEHUs TEIJIOOOMEHHUKOB. TpeOoBaHus K
TeroooOMeHHukaM. Kiaccudukaiys TennooOMeHHBIX anmapaToB.
KoxyxotpyOuaTbie TermooOMeHHUKH >kecTkoi koHcTpykiuu (TH). YcerpoiicTso,
NPUHIUN AEUCTBUS, 001acTh MPUMEHEHHUs. J|0CTOMHCTBA U HEJOCTATKH.
TemnepaTypHble HANpsHKEHUS B KOXKYXOTPYyOUaThIX TEMJI0OOMEHHHKaX. MeTonbl U
OPUHIMIOB  KOMIEHCAIMM TEMIEPATypHbIX JAepopMaluii B TEIIOOOMEHHHUKAaX
YKECTKOI'0, OJIY?>KECTKOTO ¥ HEXKECTKOT'O THIIOB.

TermmooOMEeHHUKH TONTYKECKOBAaTOro Tumna ¢ kommneHcatopom B kopmyce (TK) u ¢
M30THYThIMU TpyOKamu. O0IacTh NPUMEHEHUS], TOCTOMHCTBA U HEJOCTATKU.
Termooomennuku Hexectkoro Tuma: ¢ U-obpasasiMu  TpyOkamu (TY) u ¢
BHyTpeHHeW TuraBatomiedt rojmoBkod (TII). JloctomncTBa m Hemoctatku. OO6macthb
IIPUMEHEHUS.

TernooOMeHHUKHU ¢ ABOMHBIMH TpyOkamu @uibna. JIOCTOMHCTBA W HEAOCTATKH,
o0nacTe npUMEeHeHUs. MeToabl MOBBIIEHUS 3(P(GEKTUBHOCTH TEMI00OMEHa B
TpyOkax Ouibaa.

CxeMbl pa3MelieHus] W METOAbl COEAUHEHUss TpyOd B TPYOHBIX penieTKax
KOXYXOTpyOUaThIX TEMJI000MEHHUKOB. OJTHO- 1 MHOT'OXO/0BbIE TEIIIOOOMEHHUKHU.
Ha3nauenre u BUIBI MEPErOpPOJOK B TPYOHOM U MEXKTPYOHOM MPOCTpPaHCTBAX
KOXYXOTpyOUaThIX Teraoo0MeHHruKaxX. OJJHO- U MHOT'OX0/I0BbIE TEMIOOOMEHHHKHU.



35.

36.

37.

38.
39.

40.

CrennanpHple BUABI TETUIOOOMEHHUKOB: amnmapaThl BO3IYIIHOTO OXJIAXKICHHUS,
CIUpabHbIC U TNIACTUHYATHIC TEMII000MEHHUKH. TeTIoBbIe TPYOKH.

OcHOBBI pacueTa TEXHOJIOTHUECKHUX TpyOOrpoBOoAOB. BrIOOp mepekadynBaromiero
000py10BaHUS.

CoenMHUTENbHBIE DJIEMEHTHl TPYyOONpoBOAOB. TemmepaTypHble HANpPsDKEHUS B
TpyOOTPOBOJAX U METOJIBI UX KOMITCHCAIUH.

Omnopsl ¥ OJIBECKH ISl TPYOOTIPOBOIOB.

3amopHass W peryaupyromas apMarypa TpyOOTpOBOAOB, WX KilacCHU(pUKAIIHS,
MapKUPOBKa.

[IpenoxpanutenpHas, 3aUUTHAS U (Pa3zopaseiuTeNbHas apMaTypa TpyOOIpoBOIOB.
PexoMenganmu 1mo ux BIOOPY U MPUMEHEHHUIO.

KpuTtepumn onieHKu: oneHka paboTbl 00y4aronuxcsi IpOM3BOIUTCA ITyTEM OIEHKU

OTBETOB Ha 3aJaHHBIC BOMPOCHL. MaKCHMalbHBIM Oamn 3a ogwH oTBeT — 10 Gamios,
o0l11ee KOJIMYeCTBO MaKCUMaIbHO HaOpaHHbIX 0aioB — 40.

Kpurepuii oueHKHU bana

JIeMOHCTpUpPYET MOJIHOE IOHMMAaHUE NOCTAaBJICHHOW 3axaud. [laer
JOTUYECKH OOOCHOBAHHBIM, TOJHBIA W  MPAaBWIbHBIA  OTBET. 10
OTcyTcTBHE OIIMOOYHBIX BbICKa3bIBAHUN, ApTYMEHTUPOBAHHOCTb.
Haer JOCTaTOYHO MOJIHBII OTBET, C HapylLIEHUEM
[OCJIEOBATENBHOCTH ~ W3JIOKEHUsA.  MIMeTcs  TpyAHOCTH B 8
000CHOBaHHOCTH CBOETO OTBETA.
Jlaer HemosiHbIM oTBeT (B oOmmx deprax). Her BBIBOJOB 10 6
BBINIOJIHEHHOH padoTe.

Her oTBera. 0

CyMMapHbIil peUTHHT CTyJIEHTa B OajljjaXx 3a CEMECTp CKIIAJIbIBAETCS M3 OLICHKU €ro
NEATEeIbHOCTU B T€YCHUE CEMECTpa U OLICHKHU, MOJTYyUYCHHOM Ha 3a4eTe, B COOTHOILICHUU
60:40. MakcumaibHbIN 0al, KOTOPBIM MOXKET HAOpaTh CTYJICHT 3a OJUH CEMECTP B XOe
U3yUYCHUA IUCHUIUIMHBI B 11ejoM, paBeH 100. B COOTBETCTBMHM C TOJIOKEHUEM O
o6ameHO-periTunroBoi cucteme (bPC) k HabpanHoil 3a cemecTp cymme 6amioB (ot 36
10 60) nobaBisgeTcs Ipu caade 3k3ameHa ot 24 1o 40 6amios.



MuHHCTEPCTBO HAYKH U BhICIIEro oopa3oBanus Poccuiickoit @eneparyu
HwxHekaMCKUii XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((uiinan)
benepalibHOro TOCYAApPCTBEHHOTO OFOJIKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIET0 00pa30BaHUs
«Ka3zaHCckuil HallMOHAIBHBIA UCCIAEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem____MexaHn4eCKUi

Kageopa__Maimun n anmapaTtoB XUMHUYECKUX MPOU3BOICTB

Hanpagienue noaroToBKu: 15.04.02 «TexHOIOTUYeCKNE MAIIUHbI

n O6ODVI[OB3,HI/IC»
(k0O U HauMeHo8aHue)

HpO(l)I/IJ'IB/ ImporpamMma. «XHMHUYECKOE MAIlIMHO- M allIapaTOCTPOCHUE)
(HaumeHnosanue)

KoMmmiekT 3aganuii 1,19 codece10BaHUA

no aucnumuinae (Momymo) b1.0.05 CoBpeMeHHBIE IPOrPaAaMMHBIE KOMIIIEKCHI JUIS
pacuera 000pyaI0BaHUS

Ilepedensb TeM 1JIs1 coOeceOBaHUS:

Tema 4. [IporpaMmbl 17151 BBITIOJTHEHHSI PACYETOB TEIMIO0OMEHHBIX MPOLECCOB.

1) HTRI Xchanger Suite - nporpamma TemioBoro pacuera 000pya0BaHHS.

2) IIporpamma CAS 200 - pacuer ruactuHUaThIX TeruioooMenHrkoB ALFA LAVAL.

3) INporpamma QuickReference - Termodusnveckre CBOMCTBA TEMJIOHOCUTECH.

4) TIporpamma Teplophis V 2.01 - pacyer Temopu3nveckux CBOWCTB BOIBI U BOJSTHOTO
napa.

5) THERMAFLEX — Ilporpamma pacuera Tosmunbl Tertonsosaiua THERMAFLEX.

6) ShcWin-R NEW - nporpamma mogoopa miacTHHYAThIX TerioooMeHHnkoB SVEP.

7) TEINIOTEXHUYECKMI PACYET - nporpamMma pacuera CONpOTHBICHHS
TEIUIONEPEIaYl MHOTOCIOMHOW KOHCTPYKIIUH.

8) IsoCalc - mporpamma jij1st TPOBECHHS PACUETOB O IPUMEHEHHUH
TeTION30ISIIMOHHBIX MaTepuanoB K-FLEX.

9) PHE-designer - pacueT miacTHHYATHIX TETNIOOOMEHHUKOB.

10) CTAPC — pacuet Teriopu3nueCKUX CBOMCTB U (Pa30BOr0 paBHOBECHSI BEIIECTB I10
UX COCTaBY.

11) Simulis Thermodynamics —mporpammHas cucTeMa pacueTa Tero(pu3nIecKuii
CBOMCTB U (pa30BBIX PAaBHOBECHUH.

Tema 5. IIporpaMMBsl /151 BLITIOJTHEHUSI PACYE€TOB MACCOOOMEHHBIX MPOIECCOB.

1) [Iporpamma 1st pacyera MaccooOMeHHBIX mporeccoB Fluent.

2) TimeLine SDI Solution - mporpamma Jijist pacyeTa MacCOOOMEHHBIX POIIECCOB.

3) ChemCAD — nporpamma ajist pacueTa ¥ MOJCIMPOBAHHUS TEILIO- U MACCOOOMEHHBIX
IPOIIECCOB.



4) Moayns CC-BATCH - IloBepouHO-OLIEHOYHBIH pacueT U MOJCIUPOBAHUE
pPa3IMYHBIX PEXKUMOB UM  TIOCIEAOBATENBHBIX  CTAAWM  Tpolecca NEPHOAMICCKON
peKTU(UKAIMKI B KOJIOHHOM arirapare.

5) Moayns CC-ReACS - TIloBepodHO-OICHOYHBIA pacyeT ¥ MOJCIHPOBAHUE
JTUHAMUYECKUX PEKUMOB IMEPUOINICCKUX, TIOTYIIEPUOINUECKUX W HEMPEPHIBHBIX PEAKTOPOB
C MEIIaJTKaMHU.

6) Moayar CC-DCOLUMN - Pacyer u MoJeinupoBaHuE IMHAMUYCCKUX PEKUMOB
a0COpOLMOHHBIX H  PEKTU(UKAIIMOHHBIX KOJOHH C YYETOM pEalbHBIX  YCIOBUUI
MacCoIepeHoca ¢ BO3MOKHOCTBIO MTPOTEKAHMSI XUMUICCKUX PEAKIUN B PEKTU(PUKAITMOHHOM
YCTaHOBKE.

7) IIporpamma APM XT — pacueT TeIio- 1 MaCCOOOMEHHBIX MPOIIECCOB B XMMHUYECKOM
TEXHOJIOTHUH.

Kpurepuu onenku:

Pa0o4eii mporpaMMoii npeAyCMOTPEHO B MePUOJ U3YUeHHS IMCUMILINHBI IPOBeAeHUS
ABYX colecenoBanmii. Yucsio 60a/1710B, BHICTABJISIEMbIX 110 KAKAOMY M3 HUX
pPaccYUTHIBaeTCH OUHAKOBO.

MaxkcumanbHoe 4Mciao OamioB — 5 OayuloB BBICTABISETCS €CIM coOeceloBaHHE
IpOTEKaeT MPU aKTUBHOM oOMeHe MH(OopMalued MEeXIy CTYACHTaAMH U MpPernoJaBareieM;
BOIPOCHI U OTBETHI CIEAYIOT C 00EMX CTOPOH; OTBETHI MOJHOLIEHHBIE U Pa3BEPHYTHIE; BO
BpeMst coOece10BaHus CTY/I€HThl IOJHUMAIOT UHTEPECHBIE U OPUTHHAIIbHBIE IPOOIEMBI.

MunumaneHoe 4Hcio OamoB — 2 Oajla BBICTaBISETCS HPU MPEUMYIIECTBEHHO
OJIHOHAIPABJIEHHOM TIOTOKE HWH(OpMAaIMK; OTBEThl CTYJEHTOB OJHOCIOXHBIE M 0e3
pa3bsICHEHUI; BOIIPOCHI HOCSAT TPUBUAIBHBIN XapakTep; BO BpeMsi Oeceslbl MPAaKTUYECKH He
HNOJHUMAIOTCS OCTpbIe MPOOJIEMbl U HE NPUBOIATCS B KaueCTBE MPUMEPOB MPAKTHUYECKUE
CUTYallUU.



MuHHCTEPCTBO HAYKH U BhICIIEro oopasoanus Poccuiickoit @eneparu
HuxHexaMCKuii XMMHUKO-TEXHOJIOTMYECKUN HHCTUTYT ((uman)
benepanbHOro TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHus
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

@Daxkynremem___MexaHUYECKUN

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

HamnpaBneHue noaroToBKu: 15.04.02 «TexHOJIOTHYECKIE MAITHHbI

1 000py10BaHHUE)
(K00 u Haumenosanue)

HpO(l)I/IJ'IB/ ImporpamMma. «XHMHUYECKOE MAIlIMHO- M allapaTOCTPOCHUE)
(Haumenosanue)

KommuiekT 3aganuii 1J1s1 NOATOTOBKHU pedeparos

no aucnumuinae (Momymo) b1.0.05 CoBpeMeHHBIE IPOrPaMMHBIE KOMIIIEKCHI JUIS
pacyera 000pyaI0BaHUS

Ilepeyens TeM pedeparToB:

Tema 3. Ilporpammbl A BbINOJHEHHS PACYeTOB THAPOMEXAHHMYECKUX

MPOLECCOB.

1) IIporpamma BeraKcieHUs mapametpoB Hacoca — Nasos OOO HIIIT "TEIIJIOTOKC".

2) SF Pressure Drop 5.0 - pacueT rHapaBIU4YeCKHX MOTEPh MECTHBIX CONPOTUBICHUN U
TpyOONpPOBOIOB.

3) McQuay-FanCoils - mporpamMmMa moadopa Bo31yX00XJIaUTENCH.

4) Tlporpamma ['mapocucTeMa — TUAPABIMYSCKUAN pacyueThl, a TAKXKE BHIOOpP ITHAMETPOB
TpyOONPOBOMHBIX CHUCTEM pA3MYHOTO HA3HAUEHUS C JIETATbHBIM YYE€TOM MECTHBIX

CONPOTHUBIICHHUIA.

5) Ilporpamma Ilpeaknanman — pacdeT M BbBIOOp TIPEIOXPAHUTEIBHBIX KJIANAHOB,
OCYLIECTBIISIETCSI COBMECTHO C THIPABIMYECKMM PacyETOM MOJBOASAIIETO M OTBOISALIETO
TpyOONpPOBOIOB.

6) [IporpamMmMa pacuera TEIIOU3OJISILIMK TPYOOIIPOBOIOB

7) Pacuet nyunbl pa3Beptku — nporpamma DEW-Razvertka.

8) Pacuet npsimoyrosibHOT0 0TBOIa — Iporpamma DEW-Otvod.

9) PacueT 0TBOIa IMJIMHIPHUYECKOTO 2-3BeHHOr0 — mporpamma DEW-Zveno2.

10) TpoitHHK PSIMOYTOJIEHBIN TIEPEXOTHOM MPOcTOi — nporpamma DEW-Perehod.

Tema 8. [IporpaMMbI TeXHOJIOTHYECKOH MOATOTOBKHU NPOU3BOACTBA.
1) UudopmanmoHHbIE CHCTEMBI MOJICPKKH )KU3HEHHOTO [IUKIIA U31CITHIA
2) Be30ymaxHbIi JOKYMEHTOOOOPOT B MAIIMHOCTPOUTEITHHOM MIPOM3BOJICTBE
3) CucteMbl yIpaBICHUS MPOSKTAMU
4) ABTOMaTH3MpOBaHHas Kiaccu(UKAIKMs W KOAMPOBAHHE OOBEKTOB B IpoIeccax
KOHCTPYHMPOBAHUS ¥ U3TOTOBJICHUS U3/IEIUIA MAIIMHOCTPOCHUS
5) Cpasuurensusiii anann3z CAD/CAM/CAE cuctem



6) PazButue n IMPUMCHCHUC BBICOKOIIPOU3BOAUTCIIbHBIX BBIYUCIIMTCIBHBIX KIACTCPHBIX
TEXHOJIOTHUH B MallIMHOCTPOCHUHN

Kpurepun onenku:

PaGoyeii mporpamMmoii mnpeaycMOTpeHa MOATOTOBKAa pedepaTroB mo JABYM TeMaM.
Kaxnapiii pedepar oumeHuBaercss 4YHCJIOM 0a/LUI0B, KOTOpPbIe PACCYMTHIBAIOTCH I10
OJMHAKOBbIM NPaBHJIAM:

MunumanbHO€ yuciao 0amioB — 2 Oalia BBICTaBISETCA MPU HEJOCTATOYHOM CTENEHU
PACKpBITHSI TEMBI B XOJE CBOETO BBICTYIUICHHUS, MPUBEIACHUS HEUYETKUX apTyMEHTOB M HE
BIIOJJHE AaKTHBHOE ydYacTHE B JUCKYCCHU IO TMpobiieMe, KOTopas ObLIa pacKphiTa B XOJIe
JIOKJIaj1a.

MakcumanpHoe 4ucio 0amioB — 5 0aioB BBICTABISAETCA NPH  IOJHOLEHHOM
PAacKpBITUM TEMBI B XOJE CBOEIr0 BBICTYIUICHHS, MNPUBEICHUS YETKUX apryMEHTOB U
JIOKa3aTeIbCTB, @ TAK)K€ aKTUBHOE Yy4YacTHe B JTUCKYCCHHM IO TpobiieMe, KoTopas Oblia
packphITa B X0JI€ JOKJIaaa.



MuHHCTEPCTBO HAyKU U BhIciIero odpazoBanus Poccuiickoit denepannu
HuwxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((puuan) ¢peaepaibHOTo
rocyJapCTBEHHOTO OIOJIKETHOTO 00pa30BaTEIbLHOTO YUPEKICHUS
BBICIIETO 00pa30BaHuUs
«Ka3aHCKkui HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hanpasnenue noarorosku: 15.04.02 TexHoIornyeckue MalimHbl 1 000pyI0BaHUE
(K00 u HaumeHoBaHUe)
IIporpamma noAroToOBKM: XUMHUYECKOE MAIIMHO- U alllIapaTOCTPOCHUE
(HaumeHosawue)

IlepeyeHb KOHTPOJILHBIX 32IAHUH
no gucuumamae b1.0.05  CoBpeMeHHBIC IPOrpaMMHBIC KOMIUIEKCHI JUId pacueTra
000pya0OBaHUS

(HaumeHnosanue OUCYUNIUNBL)

Paznen aucumumiauHbl - [IporpamMmbl JUIs BBITOJIHEHHS PacuyeTOB MacCOOOMEHHBIX
MIPOIIECCOB.

Hazpanue KOHTpOIBHON pabOTHI - MaTepuaabHBIN OalaHC TEXHOJIOTHICCKUX MPOIIECCOB.
Paznen aucuumiaumHbl - [IporpamMmbl Ul BBITIOJHEHHSI PacdyeTOB TEIJIOOOMEHHBIX

IIPOLIECCOB.

Ha3Banue «koHTponbHOM paboTel - Pacuer w  BBIOOp CTaHIAPTHU30BAHHOTO
TEMJI000MEHHHUKA.

Paznen aucuuniaumubl - IlporpaMmbl JUisi BBITIOJIHEHUSI PAacuye€TOB MacCOOOMEHHBIX
ITPOLIECCOB.

Ha3Banue kOHTponbHOW pPabOThl - TEXHOJOrMYECKHd pacueT pPeKTU(PUKALMOHHON
KOJIOHHBI.

Paznen aucumnimubl - [I[porpaMmel 111 BBIMOJHEHUS PACUYETOB THAPOMEXAHUUYECKUX
ITPOLIECCOB

HasBanue kKOHTpoJIbHOM padoThI - PacyeT u BEIOOP y3710B XMMUYECKOTO peakTopa.
Pasznen aucuumiamuebl - I[IporpamMmbl ISt BBITOJTHEHUST MEXAHUYECKUX PACUYETOB
000pymoBaHUS.

Ha3Banume  koHTponmbHOM  paboThl -  MeToauka  MEXaHMYECKOro  pacuera
TEXHOJIOTMYECKOro 000py10BaHuU.

Paznen aucuumianHbl - [I[porpaMMbl TEXHOJIOTUYECKOM MOJATOTOBKYU MMPOU3BOICTBA.
Ha3Banue koHTpoJbHOM paboThl - TeXHOTOTHYECKU TPYOOIPOBOI,.

Kpurepuu omeHKH: TpU M3YYEHUU JUCHUIUIUHBI TPEAYCMATPUBACTCS BBIMOJHECHUE
IIECTH KOHTPOJIBHBIX 3aJaHUM, 3a BBITIOJHEHUE W 3aIIUTy KOTOPBIX CTYJIEHT MOXKET
MOJIYYUTh MaKCUMAJIbHOE KOJWYECTBO OaioB — 24 (4 0ajuioB BBITIOJTHEHHE U 3alllUTa
KaXKJI0M KOHTPOJIBHOU PabOThI).

Kpurepuii oueHku bana

JIEMOHCTpUPYET MOJHOE ITOHMMAHME IMOCTABIEHHOM 3amaudn. Jlaer 4
JIOTUYECKH OOOCHOBAaHHBIM, TIONHBI M TPAaBWIBHBIM  OTBET.




OTCYTCTBI/IG OIINOOYHBIX BBIBOJOB.

I[aCT JOCTAaTO4YHO MOJIHBIN OTBCET, C HapylmIcHUECM
IIoCIaCaA0OBaTCIIbHOCTHU HU3JI0KCHUA. Nmerotcs TPYAHOCTH B
000CHOBAaHHOCTH CBOETO OTBETA.

Jlaer HemosHbIA OTBEeT (B o00Ommx deprax). HeT BbIBOJOB MO
BBITIOJITHEHHOH paboTe.

Her otBeta. TpyniHOCTH IpH BBITOJTHEHHH.




MuHuCTepCTBO HAYKH U BhICIIETo oOpazoBaHus Poccuiickoit ®deneparuu
HwmxHekaMCKuii XUMHKO-TEXHOJIOTUIECKHI HHCTUTYT ((hriman)
denepaabHOro rocyapCTBEHHOTO OIO)KETHOTO 00Pa30BaTEILHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaAHUS
«Ka3zaHckuil HAIMOHAJIBHBIN UCCIEN0BATENBCKUIM TEXHOJIOTHYECKU YHUBEPCUTET)

@Daxkynremem___MexaHUYECKUN

Kagheopa___Maiun u annapaToB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenue noarorosku: 15.04.02 TexHomornyeckue MalimHbl 1 000pyI0BaHUE
(KOO u HaumeHOBaHUE)
[Iporpamma noAroTOBKM: XMMHUYECKOE MAIIMHO- U AllIAPaTOCTPOCHUE
(HaumeHosawue)

TecToBBIC 3agaHUs

o auctuuinae COBPEMEHHBIE MPOrPaMMHBIC KOMILIEKCHI JIUIsl pacyeTa 000pyI0BaHUs
(HaMMEHOBAHUE JUCLIUIIINHBI )

Tema Ne 1. Knaccudukarusi, Ha3HaueHUE U cPEephl UCTIOTB30BaHUS COBPEMEHHOTO
WHXEHEPHOT0 MPOTPaMMHOTO 00ecTieueHus

1. 3ama4a annpoKCUMALIMYU TAOJIUYHBIX JAHHBIX HCHOJb3YyeTCs IJIA
1) mogp0Oopa nmoAXoAsIIeH PyHKIUH.

2) yHOPSIOYCHHSI TAaHHBIX B TaOJIHIIC.

3) moy4yeHus 0oJjiee TOYHOTO 3HAYEHUS BEIYUCIIIEMON BETUIMHBI.

4) Ipe/ICTaBICHUS pe3yJIbTaTOB B Tpaduueckoii hopme.

2. AlmpokcuManus Ta0JIMYHbIX JaHHBIX JUHeHO ¢pynkuueid HE moxker ObITH

HCII0JIb30BAHA LIS
1) TOCTPOEHUS AUATPAMMBI COCTOSHUS <«CKUJIKOCTh-TIap» JJIsl OMHAPHBIX CMECEH.

2) TAPUPOBKH IIPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOIIAP.

3) TMHENHON UHTEPIOISLIMN KO3(PPUIMEHTOB KOHIIEHTPALIMH HAIIPSAKEHUH.

4) TIOCTPOCHUAPETPECCUOHHOU MOJENN TEPBOrO MOPSAKAa JISI  XUMHKO-
TEXHOJIOTUYECKOTOIIpoLIeCcca.

3. Jl1s CylIeCTBEHHO KPUBOJIMHEHHBIX (PyHKUMU B KayecTBe
annpoxkcuMupymouieii HauodosieerpPeKTHBHO UCNO0Ib30BATH
1) MOJIMHOM ONPEIECIICHHON CTEIICHHU.

2) nuHelHy0 QYHKIIHIO.

3) runepOody.

4) TPUTOHOMETPUYECKYIO (PYHKIIUIO.

4. TlopOop mapaMeTpoOB LHEHTPOOEKHOI0 Hacoca rpaguIecKMM MeTOI0M,
MOKAa3aHHbIA HAPHUCYHKE
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1) pelieHus CUCTEMbI YPaBHCHUIA.
2) ONTHUMU3AIMH 10 BEJIMUYMHE CO3]]aBAEMOI0 TaBJICHUS.
3) YUUCIIEHHOTO UHTETPUPOBAHKS METOJIOM TPaIEIHii.
4) THTEPHOJISIIIUYU IO BETMYMHE PACX0/ia KUJKOCTHU.

5. Ilondop mapaMeTpoB HEHTPOOEKHOI0 HAacoca rpaduIeCKUM METOI0M,

70,0 —'—’4__
—__
60,0 i '\\\
50,0 \\
40,0 ,5/
30,0
T ——

20.0 E_ _f
10,0 =

0,0

10,0 20,0 30,0 40,0 50,0

MOKAa3aHHbIA HAPHUCYHKE

NpeacTaBJaseT co00i 3agauy

1) ONTUMHU3ALNUU IO BETMUYUHE KOIPPUIIMEHTA MTOJIE3HOTO IeHCTBUS.
2) pelIeHNs CUCTEMBI YPABHEHUIA.

3) UHCIIEHHOTO UHTETPUPOBAHKS METOIOM TPAIICLIH.

4) UHTEPNOJISILIUY IO BETUYMHE PACX0JA KUIKOCTH.

6. Ha pucynke
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nokazaHa rpauyeckasi HHTepPNpeTanusa 3a1a4M ... IPU NPOBeJEHUN pacyera
npoueccaneperoHK OMHAPHOI cMecH.

(BbIOCpUTE MPONYILIEHHYIO (ppa3zy)

1) YUCTIEHHOTO UHTETPUPOBAHUS METOJIOM Tpamneuid

2) ONTUMU3ALNYI TEXHOJOTHUECKUX TTapaMeTpOB

3) anmpoKCHUMAIIUU TEMIIEPATyphl KUTIEHHUS JIETKOJIETY4ero KOMIIOHEHTA

4) rpaMYECKOTO PeIlIeHUs CUCTEMbI YpaBHEHU

7. Pemenue 3a7ayu pacyera mporuda Opyca B 3aJaHHOH TOYKe MeTOAOM



Mopa ¢ noMombIOTA0IUYHOTO MPOIECCOPA MOKHO CBECTH K
1) 3aa4€ YMCIEHHOTO HHTETPUPOBAHUS METOIOM TPATISITHiA.

2) rpaduyeckomMy crocoOy peleHrs CUCTEMbIl YpaBHEHU.
3) 3a7a4e anmpoOKCUMAIIMU JJIs SIIOPBI U3TU0AI0IIEr0 MOMEHTA.
4) NIOMCKY MAaKCUMaJIbHOT'O 3HAYEHUS Ha AIIOPE U3rHOAI0IUX MOMEHTOB.

8. IIpu ucmoib30BaHuM rpaguyecKoro cnocoda pacyera 4Yucjiaa CryneHeu
peKTU(UKAIUY JJIATAPEIHYATON KOJOHHBI, ANNMPOKCUMALNNIO PA00OYNX JTUHHU A
KOJIOHHBI CJIeAyeT BbINOJIHATH

1) TMHEHOW (PyHKIIHEH.

2) NOJIMHOMOM BBICOKOM CTETICHHU.

3) KyOMYECKHUM CILIaitHOM.

4) SKCIIOHEHIIMAIIBHON KPUBOM.

9. Hancrpoiiky «Ilouck pemenns» MS Excel yno6Ho ncnoab3oBath npu

pelIeHN MHKeHEPHBIX 32124
1) ONITUMHU3ALINH.

2) anmnpOKCUMALINH.
3) YUCJICHHOT'O UHTETPUPOBAHMUS.
4) IOWCKa KOPHEW CUCTEM JIMHENHBIX YPAaBHCHUM.

10. Tpebdyercsi ONTHMHM3HMPOBATH COCTAB MHOITOKOMIIOHEHTHOI0 CIUIaBa II0
TeMIepaType IUIaBjieHUs (ompeaejieHMe TOYKH IBTEKTHKHM). DTy 3a1a4y B
TA0JJUYHOM MPOLIECCOPE MOKHO PELIUTh ¢ IOMOIIbIO

1) Hapctpouku «Ilonck pemeHus».

2) MacTepa auarpamm.

3) BCTpoeHHO# QpyHKIMU JIMHEHH.

4) naactpoiiku «Ilonbop mapamerpay.

11. Ilpu pemieHMM 3aJa4¥ ONTHUMHM3ALMHU JJIMHBI Y4acTKa Baja Hacoca IO
BeJINYMHE M3rHOAIOIIero MOMeHTa ¢ momouibio HaacTpoiiku MS Excel «Ilouck
peleHusD, KpoMe 1eJieBOM (PYHKIUHM elle He00X0AMMO 321aTh

1) OrpaHUYEeHUS B BUJIC HEPABEHCTB.

2) YUCIO0 OTOOpakaeMbIX 3HAKOB B MAHTHCCE YMCIIA.

3) popMmar siueiiku ¢ 1ueneBo PyHKIuen.

4) 3HaUEHUS MOJOUPAEMBIX ITAPAMETPOB.

12. Urodbl HA oxHOii quarpamme MS Excel oTodpa3uTs 3m0pbl 1 paguaIbHBIX,
U OKPYKHBIXHAIIPS:KeHMH, 1efiCTBYOIIHMX M0 TOJIIIHHE TOJCTOCTEHHOI 0
HUJIMHIPA, HY’)KHO

1) UICTIOTB30BaTh 2 psAJa TaHHBIX.

2) 100aBUTH JIUHHIO TPEH/IA.

3) HCMOJIB30BATH JUATPAMMY THIIA «IIOBEPXHOCTHY.

4) BKJIIIOYUTD PEKUM OTOOPAKEHUS JIETCH IbI.

13. Ilpu peaynupoOBAaHHMH 3MIOPbI HU3rMO0AIIUX MOMEHTOB IO JIMHE Baja ¢
marom 10 MM ¢ nomMombH Ta0JHYHOrO mpoueccopa, ¢gopmyJa pacuera
KeCTKOCTH Konupyercs 1o croouy E. Ilpu 3TomM 3HaueHne MOAYJIs1 YIPYTOCTH
HAXOAUTCH B siueiike Al, koopauHatsel — B cTOosI0Le B, a nmamerpsl Bajia — B



crosioue C. Torna npasuwibHoi popmysioi Oyaer popmyJa:
1) =A$1*C2"4/64%3,141592

2) =A1*C2"4/64*3,141592

3) =A1*C$2"4/64*3,141592

4) =A$1*$C2"4/64*3,141592

14. YTo0bl MOCTPOUTHL KMHEMATHYECKYIO CXeMYy NMPHUBOAA sl MOSICHUTEIbHOM
3aMMCKHKYPCOBOT0 MPOEKTA MO AeTAJsIM MAaIIuH, 3p(PeKTHBHEEe HCNOJIb30BaATh
cpeacTBa:

1) BekTOpHOTrO rpaduueckoro peaakropa MS Visio.

2) pactpoBoro rpaduyeckoro peaakropa MS Paint.

3) TekcToBOTO penakropa MS Word.

4) mporpammupoBanus rpaduku cpeast MS Visual Basic.

15. {ois mopeanpoBanusi XTC npegnasHayeHa nporpaMma
1) ChemCad

2) APM Graph Lite

3) MS Word

4) Coral Draw

16. MoneampoBanne XTC M0OKHO BBINOJHUTH C IOMOIIbI0 IPOTPAMMbI
1) APM XT

2) MS Visio

3) APM WinMachine

4) GNU Linux

17. MoaeaupoBaHue XTC c MOMOLIbIO
KOMIIbIOTEPHBIX NPOTrPaMM HAYMHAOT CMO/IeJIMPOBAHMS

1) TUAPOIMHAMUKH ITOTOKOB (a3
2) TermooOMeHa

3) maccooOMeHa

4) MEXaHUYECKUX IIPOLIECCOB

18. Moae/impoBaHHMe CYUTAETCH UTEPALMOHHBIM MPOLECCOM, IOTOMY YTO

HepeaKo BO3HUKAETHe00X0IMMOCTh BO3BPALLIEHUS] HA OINH U3 HAYAJIbHBIX

ITANOB IO0CJIe

1) Bepu(UKauu MOJIETN

2) pa3pabOTKH MaTeMaTUYECKOTO OMKUCAHUS Mpoliecca

3) MOJTy4YeHUs: OKOHYATEIBHOTO pe3ybTaTa

4) NOCTPOEHUSI AITOPUTMA PEIICHUS 33/1a4u

19. Ilpu u3yyenun AaureabHoro npouecca XTC komnbrOTEpHOE MOIETUPOBAHME
MO3BOJIMT

1) MacmTabupoOBaTh BpeMs

2) HailTu 60Jiee TOYHOE pelIeHre

3) oboiiTrch 6e3 urepanuit

4) BOOOIIIE O0TKA3aThCsl OT HEOOXOIMMOCTH UCCIIEIOBAaHHS HEKOTOPBIX MOMPOIECCOB



Kputepun oueHku:

[IpomleHT TpPaBWIBHBIX OTBETOB Ha | OIICHKA
BOIIPOCHI TECTA

< 60% 0 6aymioB
>60%,80<74% 4 dasuia
> 74% , Ho <87 % 7 0aJuI0B

>87 %

10 GamioB
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