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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

YK-1

VK-1.1

YK-1.2

YK-1.3

[1K-2

[K-2.1

[1K-2.2

[1K-2.3

Cnoco6eH OCyIIeCTBIATh MOUCK, KPUTUYECKHUM aHAJIN3 U CUHTE3 MH(POPMAIUH, TPUMEHSATh CUCTEMHBIN MOIX0. TS
pEIlIeHUs TOCTaBICHHBIX 3aa4

3HaeT METOAMKH TIOUCKa, cOopa u 00paboTku HH(MOPMAIIHH; aKTyaTbHbIE POCCHIICKUE U 3apyOeKHBIE UICTOYHUKU
uHpopMmanuu B chepe npohecCHoHAIBHOM EATEIbHOCTH; METOJT CHCTEMHOT'0 aHAJIN3a

YMeeT npuMeHsTh METOAMKHY TToHcKa, cOopa u 00paboTKU MH(MOPMAIIMH; OCYIIECTBISATh KPUTUUECKUH aHAIIU3 U
CUHTE3 UH(POPMAIINU, TTOTYYEHHON U3 Pa3HBIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOAXO0/ IS PEIICHUS
MOCTABJICHHBIX 3aa4

Brnaneer HaBbikamMu MOUCKa, cOopa u 00pabOTKH, KPUTHYECKOTO aHAK3a U CHHTE3a HH(POPMaIINK; HCIOJIb30BaAHUS
CUCTEMHOT0 MOAXO0Aa JIsl pelIeHHs OCTAaBJIEHHBIX 3a]1a4

Crioco0OeH BBITIOTHSTE IKCIIEPUMEHTHI U OPOPMIISITH pe3yJIbTaThl UCCIIEIOBAHUN U pa3padOTOK

3HaeT MCTObI, CPCACTBA INIAHUPOBAHUS U BBIITIOJJHCHUSA SKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ u pa3pa60T0K

YMeeT NpUMEeHSTh CPEACTBA INTAHUPOBAHUS TIPU BHITIOJTHEHUH HCCIIEOBAHUM U pa3paboTok

Brnaneer HaBblkamMu POBEACHHUS HCCIIEAOBaHMM, 0(OPMIICHUS U aHAIIM3a MMOJTYYSHHBIX Pe3yIbTaTOB
AKCIEPUMEHTANBHBIX UCCIEIOBAHUN U Pa3pabOTOK



NHupekc Otansl hopMHUpOBaHUs KOMIeTeHIMH (yKka3aTh Bce TeMbl u3 PI1/)
KOMHGTCHHI/II/I .HCKHI/II/I HpaKTI/I‘IGCKI/IG KprOBOﬁ IIPOCKT HaumenoBauue OILIEHOYHOI'O CpeACcTBa
3aHSATHUS (pabota)
Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, Koncnexr nexuui, Terpas ¢
VK-1.1 He npenycmotpen pEILICHHBIMHE 3aJaHusIMH, TeCTHpOBaHKE
Tema-4, Tema-5 Tema-4, Tema-5
(Tect Nel),
VK-1.2 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, He npeycmoTpen KoHcnekT nekuuit, TeTpais ¢
' Tema-4, Tema-5 Tema-4, Tema-5 pCIICHHBIMH 33JaHUsSIMHU, pedepat
VK-1.3 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, He npeycmoTpen KoHcneKkT neKiuii, TeTpais ¢
' Tema-4, Tema-5 Tema-4, Tema-5 pelieHHbIMU 3a1anusMu, Tect Ne2
[1K-2.1 Tema-6, Tema-7 Tema-6, Tema-7 He npemycmorpen KoncnexT nexumi, Terpas ¢
PEIICHHBIMU 33JaHUSIMH, cOOECeJ0BaHNE
Koncnekr nexkuwmii, TeTpaas ¢
I1K-2.2 Tema-6, Tema-7 Tema-6, Tema-7 He npenycmoTpen pelIeHHBIME 3a1aHusIMH, KOHTpOIbHAs
pabota
[1K-2.3 Tema-6, Tema-7 Tema-6, Tema-7 He npenycmorpen KonenexT siekumi, Terpas ¢

pELICHHBIMH 33JaHHUsIMHU, pedepat




Ilepeuens ouenounvix cpeocme no oucyunaune (MoOy0) 0131 0O4HOIU Popmbl

00yuenusn
Hazsanue Kom-Bo Min, éannos Max, 6anos
(6azosuvtii yposens) (nosvrumennviit yposens)

Jlexium 7 7 7

[TpakTHyeckue 3aHATUS 7 28 28
Pedepatsl 1 4 10
CobecenoBaHue 2 8 20
Tectol 2 8 20
KonrposnpHas padora 1 5 15
Hroro 60 100




IIkana ouenuBaHuA

Hudpos | Beipaxxe | CiioBecHoe | Kpurepum olieHKH HHAUKATOPOB I0CTHKEHUs IIPH popme
oe HHE B | BbIpa:KeHHe KOHTPOJIA:
BbIpa:ke | 0aJjiax: 3a4eT
HHE
OlleHKa «3a4YTE€HO» BBICTABIISIETCA CTYJIEHTY, €CJIM OTBETHI Ha
BOIIPOCHI IO T€MaM JIUCIUIUIMHBI TOCJI€I0BATEIbHBI, JIOTHYECKH
- 60 - 100 3a4T€HO  |M3JIOKEHBI, JOMYCKAIOTCS HE3HAUUTENIbHbIE HEJOUYEThl B OTBETE
CTYJIeHTa, TaKue KaK OTCYTCTBHE CAMOCTOSITEJIBLHOTO BBIBOJIA,
peueBbie OMMOKH U TIp.
OlueHKa «He 3aYTEHO» BBICTABIISIETCS CTYJICHTY, €CJIM CTYJIEHT He
- Hwuxe 60 | He 3aureHo |3HaeT OCHOBHBIX IIOHSTHI TEMBI JUCLMUIUIMHEBI, HE OTBEYAaeT Ha

AOHNOJHHUTECIIBHBIC 1 HABOAAIIHME BOIIPOCHI MIPLCIIOaBaTCIIA.




IlepeyeHb U KpaTKasi XapaKTepPUCTUKA OLIEHOYHBIX CPE/ICTB

Neri/rt HanmenoBanue | Kparkas xapakTepucTHKa OLleHOYHOTO cpenctea | [IpencraBineHue
OLICHOYHOT'O OLICHOYHOT'O
Cpe/iCTBa cpencTra B GoHE
B xozxe nmpakTudeckux paboT CTyIEHTHI
OBJIA/ICBAIOT YMEHUSIMH IOJIB30BATHCS PAOOTATh
C HOPMAaTUBHBIMU JIOKYMEHTaMH U
WHCTPYKTUBHBIMHU MaTepHallaMHu, Tewmbl
CIPAaBOYHHKAMU, COCTABIISITh TEXHUUECKYIO MIPAKTUYECKHUX
JOKYMEHTAIUIO; BBIIIOJIHATH YEPTEIKU, CXEMbI,  |3aHATH;
[TpakTuyeckoe TaOJUIIB, peliaTh pa3HOTO POAA 33]auu, IEJIaTh |KOHTPOJIbHBIC
3aHsATHE BBIUMCIICHUS, OTIPE/ICIATh XapaKTePUCTHKH BOTIPOCHI U
pa3UYHBIX BEMIECTB, 00OBEKTOB, sBJICHUN. Llenp |3amaHus mo Teme
MPAaKTUIECKHUX 3aHITHN 3aKITF0YAETCs B MPAKTUIECKOTO
BbIPa0OTKE Y CTYJCHTOB HAaBbIKOB IIPUMEHEHUS |3aHSITHS
MOJTyYE€HHBIX 3HAHUH TS pelIeHUs
MPAKTUYECKHX 3a]a4 B [IPOLIECCE COBMECTHOM
JESITeIbHOCTH C MPENOAABATEISIMH.
. Kommnekr
CpencTBo NpoBEpKH yMEHUI IPUMEHSTh
KonrponsHast KOHTPOJIbHBIX
1 MIOJTyYSHHbIE 3HAHUS JUUTsl peIICHUs 3a/1a4 9
paborta 3a/IaHHM 110
OTIpE/ICIEHHOTO TUIIA TI0 TEME WU pa3/eny.
BapHaHTaM
[IpobnemHoe 3a1aHuE, B KOTOPOM
o0yyaromemMycs npeuiaraloT OCMbICIUTD KomruiekT 3aganmii
2  |keiic-3amaHue peabHyI0 IPO(heCCHOHATBLHO- JUTSL BBITIOJTHEHUS
OPHEHTUPOBAHHYIO CHTYAaIlHIO, HEOOXOIUMYIO  |KeHc-3a/1aun
ISl pEIICHUS TaHHOW TIPOOIIEMBI.
IIponykT camocToATEbHON PabOTHI CTYJEHTA,
IIPEICTABISAIONINI COO0M KpaTKOe U3JI0KEHHE B
MUCHbMEHHOM BUJIE MTOJIYYSHHBIX PE3yJIbTaTOB
TEOPETUYECKOT0 aHaIn3a ONpeaesIeHHOM
3 |Pedepar peri peil . Tewmsl pedeparor
Hay4HOU (yueOHO-UCCIIeI0BATEILCKON) TEMBI,
IrJie aBTOP PACKPBIBAET CYTh HCCIEoyeMOit
po0JIeMbl, IPUBOAUT PA3TUYHbIE TOUKHU 3PEHUS,
a TaKk)Ke COOCTBEHHBIE B3IJISAbI HA HEe.
CpencTBO KOHTPOJISl, OPraHU30BAHHOE KaK
crenyanbHas 6eceia mpernoaaBaTesns Ha TEMbI
1 A1d PEHon . " |Bompocsl o
CBSI3aHHBIE C U3y4aeMON AUCIUILIIMHON, U
5 Co0OecenoBanue . TeMam/pazaenam
paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUN
JUCIUTLTAHBI
o0yyaroIerocs 1o onpeaesieHHOMY pa3zedy,
TeMe, mpobiemMe u T.11.
Cuctema cTaHJapTU3UPOBAHHBIX 33aHUH,
6 |Tecr MO3BOJISAIONIAs aBTOMATH3UPOBATh Nporeypy  |POHI TeCTOBBIX

U3MEPEHUS YPOBHS 3HAHUN U YMEHUM
oOyyaromierocs.

3aJITaHUN




MuHucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit denepannu
HikHeKaMCKHi XUMHKO-TEXHOJIOTUIECKI UHCTUTYT (rinan)
(benepanbHOTO roCy1apCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHckuil HallMOHAIBHBIN HCCIEI0BATENBCKUN TEXHOJOTUYECKUI YHUBEPCUTET»

V4eGHBIM ITAHOM IO HalpaBJIeHUIO noaAroToBku Oakanaspos: 18.03.02 «IDHEpro-
U_pecypcocOeperaromnime mpoecchl B XUMHUYCCKOW TEXHOJOIMH, OMOTEXHOJOTHU U
HEeQTEXUMUU»

HpO(i)I/IJ'IB [IOATrOTOBKH «MaIuHbl ¥ annapaTthl XMMHYECKUX TPOU3BOJICTBY
(raumenosanue)

U1 00y4aroIMXCcs IPeyCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATHH.

OOy4JaromumMcs peAIaraloTcsl pa3HOYPOBHEBHIE 3a/1a4M U 3aJIJaHUSI PEKOHCTPYKTUBHOTO
YPOBHS, TO3BOJISIONIME OIGHUBaTh M JAMAarHOCTUPOBATh YMEHHS CHHTE3UPOBATH,
aHaJM3UPOBaTh, 0000IIATh (PAaKTUUYECKUN M TEOPETHUECKUH marepuai ¢ (HOpMyJIHpOBaHUEM
KOHKPETHBIX BBIBOJIOB, yCTAHOBIIEHUEM MPUIUHHO-CIICICTBEHHBIX CBS3CH.

3aganue 1 CoBpeMeHHBI KOMNBIOTEP W NPUHIUNBI ero padoTsl. [lepudepuiinoe u
BCIOMoOrareJibHOe 00opyaoBanue. KomnbioTepHbie ceTu. BolunciureabHble
KOMILIEKCHI pellieHUus1 NPUKJIATHbIX HHAKEHEPHBIX 3a/1a4.

1) IPUBOASATCS U TMOSICHSAIOTCS TEOPETUUECKUE aCTIEKThI, PACKPBIBAIOIIHNE CYTh TEMBI;

2) maetcs mpuMep, pelieHUs 331a41, aHAJIOTUYHOM 3a/1a4e, MOCTABJICHHOH B 3a/I1aHUH;
3) NpuBOAATCS METOAMUCCKUEC YKa3aHUsI ISl PCIICHUS 3a1aHNUS;

4) IpUBOIATCS KOHTPOJIbHBIC BOMPOCHI K paboTe.

3aganue 2 Kinaccudukamnus nporpaMMHoro ooecnevenusi. CHCTeMHOe MPOrpaMMHOe
o0ecneueHue. 3HAKOMCTBO U H3y4eHHe HANOO0JIee H3BECTHBIX MPOTPAMMHBIX MAKETOB
NPUKJIAHOT0 HA3HAYEHUS.
1) npUBOATCS U TOSACHSFOTCS TCOPETUUCCKUE aCTICKThI, PACKPBIBAIOIIHNE CYTh TEMBI;
2) naetcs nmpuMep, pellieHns 3a1a4u, aHaJJOTUYHOM 3a/1a4e, MOCTABJICHHOM B 3a/1aHNUH;
3) NPUBOASTCA METONNYECKUE YKA3aHUS [Tl PEIICHUS 3a1aHHs;
4) npuBOASITCS KOHTPOJIHBIC BOIIPOCHI K paboTe.

OcTayibHBIC BapUAHTHI 33JJaHUH TIPUBEJICHBI B METOIUYCCKOM YKa3aHUH,
paszpaboranHom Ha kadeape MAXII:

[Tpumenenne DBM B MHKEHEpHBIX pacyerax : y4eOH. mocobue [3neKTpoHHsIi pecypc)/
CabanaeB U.A., AnmakaeBa @.M. HuxHEeKkaMCKU XUMHUKO-TEXHOJIOTUYECKUI HHCTUTYT.
2015. — 95 c. PexxuMm mocTyna: cBOOOIHBIN

Kpurtepnu oneHkH NnpakTHYeCKUX 3aHATHI

Wzydas mpeamer, oOydaromuiics BBHITOMHSACT 6 3amaHuil. 3a pemieHne KakIoro OH
MOXeT mnoiayuutb oT 1 no 2 OGamwnos. Ecim He cnpaBwics ¢ 3agaHueM 0e3 MOMOIIU
IIPENIOIABATEINS, OLICHKA CHUYKAETCA.

WTOroBelii pEeWTHHr 110 NPAKTUYECKUM 3aHIATHAM IPOCTABIAETCA Kak CyMMa
MOJIyYE€HHBIX 0aJlIOB 3a pellleHrne 6 MHIUBUYaIbHbIX 3a/IaHUH.



MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

TecTOBbBIE 3aJaHUSA
o nucuuiuinge [HpuMmenenne DBM B HH)KEHEPHBIX pacueTax

(HaMMeHOBaHME UCIUILTHHBI)

Tema Nel. CoBpemennbie IBM u BHIYHCIUTEIbHBbIE KOMILIEKCHI HA HX OCHOBE
1. KomnbroTepom Ha3bIBaKOT J100y0 IBM,

1) umeromryto apxutekrypy ®on Heiimana

2) HaCTOJILHOTO UCIIOJTHCHUS

3) UCMOJIB3YIONIYIO IIU(PPOBYIO DIIEMEHTHYO 0a3y

4) OCTPOCHHYIO HA OTHOM MHUKPOIIPOLIECCOpe

2. 'pynna KoMnbHOTEPOB, CBA3aHHBIX KaHAJAaMM Nepeqadyn WHGOPMAIUH M HAXOAAIIMXCS B
npejaeaax TEePPUTOPUH, OIrPAHHYEHHOH HeOOIbBIIMMH Ppa3MepaMH: KOMHATHI, 3JaHH,
NpeINpPUsITHS, HA3bIBAETCS

1) rnoGanbHON KOMIIBIOTEPHOM CEThIO

2) nH()OPMALMOHHON CUCTEMOM C THIIEPCBA3IMU

3) JOKaJIbHON KOMITBIOTEPHON CEThIO

4) >IEeKTPOHHOM MOYTOM

3. Kondurypauus (Tomosiorusi) JIOKaJbHOl KOMNBIOTEPHOIl ceTH, B KOTOPOii Bce padouue
CTAHIINY COeTUHEHBI HETIOCPEACTBEHHO C CEPBEPOM, HA3bIBAETCS:

1) xoumblEeBOM

2) panuaibHON

3) UIMHHOM

4) npeBOBUIHOU

4, JIna xpaHeHusi (paijioB, NMpeIHA3HAYEHHBIX /JIs1 00IIEro J0CTyNa MOJb30BaTelell ceTH,
HCMOJIb3YyeTCs:

1) daiin-cepsep

2) pabouasi cTaHIHS

3) KIueHT-cepBep

4) KOMMYTaTOp



5. KomnbioTep, Npe1oCTaB/IAIONIHIT CBOH Pecypchl B MOJIb30BaHNE IPYTUM KOMIBIOTEPAM MPH
COBMECTHOIi padoTe, Ha3bIBAETCS:

1) xameHTOM

2) KOMMYTaTOpOM

3) cranmmen

4) cepBepoM

6. KoMnbrooTep, MCHOIBL3YIOIIMI pecypchl JPyroro KOMNbIOTepa NpPH COBMECTHOW pafore,
Ha3bIBaeTCs:

1) wiueHTOM

2) KOMMYTaTopoM

3) cranmumei

4) cepBepoM

7. Jna ynpasiaeHusi padoroii IBM u obecrnevyeHusi B3auMOJAeiCTBUSI € IMOJIb30BaTe]eM OH
J0JI2KeH ObITh YKOMILIEKTOBAH MPOrPaMMHOI CHCTEMOM, HAa3bIBaeMOil

1) onepaioHHO

2) nHPOPMAIOHHO

3) TEXHHYECKOM

4) opraHu3aIHOHHON

8. B npuBeIeHHOM CNHCKE KJIACCOB MPOrPaMMHOI0 o0ecreyeHus .
1) cucremHoe;

2) MpUKJIaTHOE;

3) HHCTPYMEHTAIBHOE;

4) anropuTMHUYECKOE;

HMeeTCsl HeTOYHOCTh — He CyllecTBYeT KJacea ...

9. OnepauuoHusblie cucteMbl IJBM oTHOCATCS K Kiaccy
1) cucremHOTrO

2) MPUKIIATHOTO

3) HHCTPYMEHTAIBHOTO

4) anropUTMUYECKOTO

NPOrpaMMHOI0 o0ecrie4eHHusl.

10. Ta0au4HBII poLeccop OTHOCUTCS K KJaccy
1) cuctemHOTO

2) MPUKJIaTHOTO

3) HHCTPYMEHTAILHOTO

4) anropUTMUYECKOTO

NMPOrPaMMHOI0 o0ecreYeHns .

11. Cucrema nporpammupoBanust Visual Basic oTHocuTest K Kiaacey
1) cucremHoro

2) MPHUKITaTHOTO

3) HHCTPYMEHTAIBLHOTO

4) anroOpUTMUYECKOTO

MPOrpaMMHOI0 o0ecreYyeHus.

12. YcrpoiicTBo, Ha3pIiBaeMoe rpagonocrpouteseM (II0TTEPOM), IPeTHAZHAYEHO IS
1) BeiBos1a rpaduueckoii HHGOpMaUU Ha OyMakKHBIH HOCUTEIh

2) BBOj1a rpaduueckoii nadopmanuu B 9BM

3) CKaHUPOBAHUS FOTOBBIX YSPTEIKEH B MPOrpamMMy



4) moCcTpOCHHUs YePTEeKEH O3 MPUMEHEHUsI KOMITbIOTEpa

13. ABTOMaTH3HpPOBaHHOE padouee MeCTO HHKEHEePAa-KOHCTPYKTOPA MpeACTaBJIsAET CO00it
1) nporpaMMHO-TEXHHUYECKHI KOMIUIEKC Ha 0a3e paboueii cTaHIuu

2) MpOrpaMMHO-TEXHHYECKUH KOMIUIEKC Ha 0a3e JIOKaIbHOM BHIYUCIIUTEILHON CETH

3) mporpaMmy JJisi aBTOMATH3aIUH HH)KCHEPHBIX PacyeTOB

4) anmapaTHbIE BBIYACIUTEIbHbIC CPEICTBA O3 yueTa yCTAaHOBJICHHBIX HHKEHEPHBIX IPOrPaMM

14. Ucnonb30BaHNe B NMPAKTHKE WHKEHEPHBIX PacyeTOB JOKAJIbHON BBIYMCIUTEIbHON CeTH
HE no3BoJasier

1) ucronb30BaTh CAMHYIO HHPOPMAIIHOHHYO 0a3y ISl HECKOJIBKUX CIECIUAUCTOB

2) OpraHu30BaTh MapajieIbHbIC BHIYUCICHHUS

3) pactpeeuTh pelieHHe OTACIBHBIX [M0/13a/1a4 €AMHOM 331a4i MEKIY KOMITbIOTEPAMU

4) xa10i paboueii CTaHIMK BBICTYIIATh B KAYECTBE CEpBEpa

Tema NeS5. Ilpumenenune DBM npu pemieHuM 3agad MoOAeJTUPOBAHUS XMMMKO-
TE€XHOJIOTHYEeCKHUX MPOLeccoB

1. 3agaya annmpoKCUMAIHY TAGJMYHBIX JAHHBIX HCTIOJIb3YeTCsl s
1) mox6opa moaxozsieit GpyHKIUH.

2) ynopsijioueHus JaHHBIX B TaOJIHIIE.

3) nosy4enus 0oJiee TOYHOTO 3HAYCHUS BHIYUCIAEMON BEIIMIMHBI.

4) nipecTaBICHUS PE3yJIbTATOB B TpaduuecKoii hopme.

2. AnnpoxcuManus Ta0JUIHBIX JaHHBIX JJUHelHHOo# PpyHkinueii HE MoxxeT ObITh HCIOJIB30BaHA
s

1) mocTpoeHus TuarpaMMbl COCTOSIHHS <OKUIKOCTh-TIap>» JIJIsl OMHAPHBIX CMECCH.

2) TapUPOBKH MPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOIap.

3) TMHEHHON HHTEPIOJISAIMHA KO PUINESHTOB KOHIICHTPAIIMY HATIPSHKCHHIA.

4) MOCTPOEHHUS PETPECCHOHHOW MOJACAM IIEPBOTO TOPSAKA IS XMMHUKO-TEXHOJIOTHYECKOTO
mpoiiecca.

3. 115 cylmecTBEHHO KPUBOJHHEHHBIX PYHKIHHM B KavyecTBe aNNMpOKCHUMHUPYOLel HauboJee
3¢ PeKTUBHO UCIOJIb30BATH

1) HoJIMHOM OTPE/ICICHHON CTETICHH.

2) nuHelHy0 QYHKIHIO.

3) rumepOoamy.

4) TPUTOHOMETPHUYECKYIO (PYHKIIHIO.

4. Ecan 3Ha4eHHe KO3(PuuueHTa CHUKEHHUA JOMYyCKAEeMOI0 HANPSIKeHUsA B 3aBUCHUMOCTH OT
TMOKOCTH CTEPKHS PACCUUTBIBAETCs M0 (hopmy.ie

1 H J = - J =
J y=218a=) ) 2ae0” : 16010 P=70 >‘(164- 160)

TO, MO’KHO CKa3aThb, IPUMEHAECTCHA METOX

1) TUHEWHO UHTEPIIOJISIINY.

2) 5KCTpAIoJIAIUU Ha OCHOBE KyOMYECKOT0O CIUIaifHa.
3) KOHEUHBIX PAa3HOCTEH.

4) neneHUs OTPE3Ka IMOIMOJIaM.

5. ToxOoop mapaMeTpoB HEHTPOOEKHOr0 Hacoca rpaguyecKUM MeTOA0M, MOKA3aHHBIH Ha
pHUCyHKe
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npeacrasisieT codoi 3agaqy

1) pemieHus cucTeMbl ypaBHEHHH.

2) ONTUMH3ALUH 10 BEJIMYMHE CO3IaBAEMOTO JIaBJICHUS.
3) YUCICHHOTO MHTETPUPOBAHKS METOIOM TPATICIHH.

4) MHTEPIOJISALIH 110 BEJIMYUHE PACX0/1A KHIKOCTH.

6. IloxOoop mapaMeTpoB LEHTPOOEKHOr0 Hacoca rpaguyecKHM MeTOA0M, NMOKA3aHHBIH Ha
pHuCyHKe
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npeacTaBjsieT co00ii 3agauy

1) onTuMH3aIMK TIO BETUYUHE KOA(DDUIIMEHTA TTOJIE3HOTO ICHCTBUSI.
2) pelleHUs] CUCTEMbI YPaBHEHHIA.

3) YUCICHHOTO HHTETPUPOBAHUS METOIOM TPATICIHH.

4) UHTEPIOJIAIUH TI0 BETHYUHE PACX0/1a HKHIKOCTH.

7. Ha pucyHke

20,000
f Yi+1
15,000 /
J vi [omans, KoTopoii
10,000 9 MOKHO o
/ npeHebpeds
5,000 1+ -
‘\"“—» »—-"“‘HFAV—‘
0,000
: i Xi+1
0 02 04 06 08 N, '
noka3zaHa rpaduyeckasi HHTepNpeTanus 3aJa4YM ... NPU NPOBeAeHHM pacyeTa mporecca

neperoHKn GUHAPHOI CMeCH.

(BpIGEpHUTE MpoNyLIeHHYIO pa3y)

1) YKHCIEHHOTO MHTETPUPOBAHUS METOIOM TPATICIIUiA

2) ONTUMH3AIMH TEXHOJIOTUYECKHUX TAPaMETPOB

3) anmpoKcHUMaIMu TEMIIEPATYPhI KUTICHHS JIETKOJIETYYEro KOMIIOHEHTA
4) rpahUECKOro PEIICHHUSI CHCTEMbI YPaBHEHU



8. Pemienue 3aja4yu pacuera nmporudéa opyca B 3aJaHHOM Touke MeToaoM Mopa ¢ MOMoOUIbIO
Ta0JMYHOI0 MPOLECCOPA MOKHO CBECTH K

1) 3a7a4e YMCIEHHOTO HHTETPUPOBAHUS METOIOM TPAICIIHHA.

2) rpaduyeckoMy crocoOy pelIeHus] CHCTEMbI YPaBHEHUIA.

3) 3a7aue anmpoOKCUMAIIMH JJIS SMIOPBI U3TUOAIOIIEro MOMEHTA.

4) morcKy MaKCUMAaJIbHOTO 3HAUCHHS Ha DIMIOPE U3rHOAIOIIMX MOMEHTOB.

9. llpu ucnoab30BaHUU rpaguyecKoro cnocoda pacyera yucjiaa cryneHeil pekTugukanum ais
Tapeb4aTol KOJOHHBI, AMNMPOKCHMALHIO PA00YUX JIMHUI KOJOHHBI CJIeyeT BbINOJIHATH

1) nuHeliHOM GyHKIHEH.

2) NOJIMHOMOM BBICOKOU CTETICHH.

3) KyOMYeCKUM CIITaliHOM.

4) 5KCIIOHEHIINAILHON KPUBOH.

10. Hancrpoiiky «Iloumck pemenusi» MS Excel yno0HO wuCHoJib30BaTh NpPH  pelleHUH
HH/KeHEPHBIX 33124

1) onTuMuU3aIUH.

2) anmpoKCUMaInH.

3) YUCICHHOTO HHTETPUPOBAHHSI.

4) roucKa KOpHEH CUCTEM JIMHEHHBIX YPaBHCHHI.

11. TpebGyercss ONTHMH3MPOBATH COCTAB MHOTOKOMIIOHEHTHOTO CILIaBa IO TeMIiepaType
IJIaBjieHUsi (ompeejieHHe TOYKH 3BTEKTHKH). DTy 3a]a4y B TAOJHYHOM MNPOLECCOpPe MOKHO
PEIHUTH ¢ IOMONILIO

1) naacrporiku «Ilouck pemeHus.

2) MacTepa JAuarpamm.

3) BcTpoeHHoM QyHKIMK JIHHEHH.

4) nanctpoiiku «[logbop mapamerpa.

12. Tlpu pemeHuH 3aJa4d ONTHMH3AIUM UIMHBI YYacTKa Baja Hacoca MO0 BeJHYHHE
U3rudaomero MoMeHTa ¢ mnomouibio Haacrpoiiku MS Excel «Ilomck pemieHus», Kpome
neseBoil GyHKIHY emie He00X0AMMO 32/1aTh

1) orpaHrycHUs B BUJIC HEPABEHCTB.

2) 4uCII0 0TOOpaKaEMbIX 3HAKOB B MAHTHCCE YUCIIA.

3) popmar siueliku ¢ neneBoi GpyHKIuEH.

4) 3HaYCHUS MOIOUPAEMBIX TAPAMETPOB.

13. Yto6n1 Ha onHoii nuarpamme M'S EXcel oTo6pa3uTs 3mopsl 1 paguaibHBIX, H OKPYKHBIX
HaNpPs’KeHUH, 1l CTBYIOIIUX N0 TOJIIHHE TOJICTOCTEHHOI0 HWJIMHAPA, HY’KHO

1) ucrionb30Bath 2 psijia JaHHBIX.

2) 100aBUTH JTUHHIO TPEH/IA.

3) ucnonb30BaTh IMarpaMMy THIIA «ITOBEPXHOCTHY.

4) BKIIFOUMTH PEIKUM OTOOPAKEHHS JICTCH/IbI.

14. Tlpu peayuupoBaHMM 3MIOPbI U3rHOAIONINX MOMEHTOB IO JAJHHe BaJja ¢ marom 10 mm c
MOMOIIBI0 TA0JUYHOIO Mpoleccopa, popMyJia pacyera )KeCTKOCTH Konmupyercs no croaduy E.
IIpu 3TOM 3HAYeHHe MOAYJ/ISl YIPYTOCTH HAXOAUTCS B siveiike Al, koopauHaThl — B cT0J101e B,
a quamMeTpsl Basia — B cToJi0ne C. Torna npaBuiibHoi ¢popmyJioil Oyaer ¢popmy.a:

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



15. Yr1o6bl MOCTPOUTH KHHEMATHYECKYI0 CXeMy MNPHUBOAA Jsi TNOSICHUTEJbHON 3amucKu
KYPCOBOT0 MPOEKTA IO AeTaJsIM MAlINH, 3(ppeKTHBHEE HCIOIb30BATH CPEICTBA!

1) BekropHOTO rpaduueckoro peaakropa MSViso.

2) pactpoBoro rpapuueckoro peaakropa MS Paint.

3) texcToBoro pexakropa MS Word.

4) nporpammupoBanus rpaduku cpeast MS Visual Basic.

16. s moaenupoBanust XTC npennazHayeHa mporpamMmma
1) ChemCad

2) APM Graph Lite

3) MSWord

4) Coral Draw

17. MopenupoBanue XTC M0:KHO BBINOJHUTH € IOMOLIBIO IPOTPAMMBbI
1) APM XT

2) MSVisio

3) APM WinMachine

4) GNU Linux

18. MogaeaunpoBanue XTC ¢ mnoMompbl KOMIBIOTEPHBIX MNPOrpaMM HAYHHAKT C
MOJIeJTMPOBAHUS

1) rupoIMiHAMUKH TIOTOKOB (ha3

2) TeruiooOMeHa

3) maccoobMeHa

4) MEXaHUYECKHUX MPOIECCOB

19. MoaeaupoBaHne CUYNTAETCH UTEPAIMOHHBIM MPOILECCOM, IOTOMY YTO HEpPeAKO BO3HHUKAET
He00X0IMMOCTh BO3BPAIlleHUs HA OJMH M3 HAYaJbHbIX 3TANOB IMOCJIe

1) BepuduKamu MO

2) pa3paboTKK MaTeMaTH4IeCKOTO OMUCAHUS Ipoliecca

3) mosyueHns1 OKOHYATENBFHOTO Pe3yibTaTa

4) MOCTPOCHHUS aITOPUTMA PEILICHHUS 3a/1a41

20. Ipyn n3yvyeHun AnuTeabHoOro npouecca XTC koMnblOTepHOE MOIEJIHPOBAHNE O3BOJTUT
1) macirabupoBath BpeMs

2) HaiiTu 6oJice TOUHOE PEILICHHE

3) oboiituck O6e3 nTepauuit

4) BoOOIIIE OTKA3aThCs OT HEOOXOAUMOCTH MCCIICIOBAHHS HEKOTOPBIX MOAMPOIIECCOB

Kpurepuu oueHku:

HpOI_IeHT IIpaBHUJIBHBIX OTBCTOB HaA | OOCHKA
BOITPOCKHI TCCTA

< 60% 0 6atoB
> 60% , Ho< 74 % 4 danna
>74% , Ho<87 % [ 0a;I0B

>87 % 10 6atoB




MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

KoMiuiekT 3aganni 1yt KOHTPOJIbHOM padoThI
no quctumuinae (Moayio) «lIpuvenenne 9BM B MHKCHEPHBIX pacyeTax»

(HaI/IMeHOBaHI/Ie ,Z[I/ICL[I/IH.]'II/IHLIj

KonTtpoabhast padora Nel

Tema Ne3: [Ipumenenne IBM npu penieHUM pacyeTHbIX 3a1a4 00JIbIIOM
CJI0KHOCTH

3ananue

Hcnone3ys moayis Beem nporpammuoro kkomiuiekca APM WinMachine BBInoaHUTh
pacdeT CTaTUYECKHM HEOMpeneInuMoro Opyca Ha CTaTUYECKYH0 MPOYHOCTH C
COXpaHEHHEM pe3yJIbTaToB B TekcToBOM (haiiiie MS Word. Dckus u pacueTHas cxema
Opyca mokaszana Ha pucyHke. Marepuan 6pyca Ct3. bpyc cOCTOUT U3 IByX CErMEHTOB
pa3HbIX ceueHnil. CeueHrne CerMEHTOB Opyca 3a/1aHo.

Ta6J'II/H_Ia C HCXOJHBIMHN JaHHBIMH

Lls LZ! I—31 L41 q, Ml Fl
MM | MM | MM | MM H/m HwMm H

900 | 700 | 800 | 400 | 2000 | 900 | 1200

Pacuernas cxema 3amaHHOTO Opyca M CEYEHHs €r0 CETMEHTOB OIPEACIISIOT BapUaHT
3a/IaHUSL.

Bapuanr 1
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Kpurepuu oueHku:

Kpurepuii MakcuMaJIbHO# olleHKH — HA 15 6ay1oB

BeimonHeHnsl Bce TpeOoBaHMsA 3ajaHus K pabore. ['pamMoTHO moOCTpoeHa
reoMeTpuyecKas MOJIeb C UICXOJAHBIMU JaHHbIMU. [IpaBUIbHO 3a/1aHbl CEYEHHS] 000UX
CEerMEHTOB Opyca. B TEeKCTOBBIN OTYET MOMEIIECHBI BCE PE3YNbTAThl BHIMOJIHEHHBIX
nporpaMMoil  pacueToB. BeimonmHeHO Bce HeoOxoammoe (opmaTtupoBaHHE |
oopmileHHE TEKCTOBOM 4YacTH C MCIOJNb30BaHUEM LIPU(PTOB, BBIpAaBHUBAHUS,
oowsekToB MS Equation.

Kpurepnii onenku Ha 10 6ans0B

Brimonaensl Bce TpeOoBanus 3amanus K pabore. C HEOONbIMIMMH OMIMOKaAMU
MOCTPOEHA T€OMETPUYECKass MOJENIb C MCXOAHBIMH JMaHHBIMU. C HE3HAUYUTEITHLHBIMU
OImMOKaMH 3aJIaHbI CEYCHUSI 00OMX CETMEHTOB Opyca. B TeKCTOBBIN OTYET OMEIIICHBI
BCE pE3yJibTaThl BBHIMIOJIHEHHBIX MPOrpaMMoi pacueTroB. DopMaTtupoBaHUE U
oopMIIeHHE TEKCTOBOM YaCTH BBITIOJIHEHO C HECYIIECTBEHHBIMU ONTHOKAMHU.

Kputepuii MUHMMAIBLHOI OLIEHKH — 5 0a/1J10B

Brimonaensl He Bce TpeOoBaHus 3amaHus K pabore. ['eomerpuyeckas Mojaenb ¢
UCXOJHBIMM JAHHBIMU TIOCTPOEGHA C UENIbIM psaaoM omubok. C HEKOTOPHIMU
HETOYHOCTSIMU 3aJaHbl CEYEHUsS O0OMX CErMeHTOB Opyca. B TeKCTOBBIN oOTueT
NMOMELIEHBl HE BCE  PE3yJbTaTbl  BBINOJHEHHBIX MOPOrpaMMOM  pacyueToB.
dopmatupoBaHue U 0GOPMIICHHE TEKCTOBOW YACTH BBITIOJIHEHO C CYIICCTBEHHBIMHU
OIHOKaMH.

KpuTepuii onieHKN <HEYI0BJIETBOPHTEIbLHO:

Ecnmu x0T Obl OIMH W3 TIEPEUUCICHHBIX KPUTEPUEB 11 MUHUMAJILHON OIICHKH HE
co0JIro1aeTCsl, BHICTABIISIETCS OlLICHKA HEY/IOBJICTBOPHUTEILHO», pab0Ta BO3BPAIIACTCS
Ha J0paboTKy.

KonTtpoabhasi paGora Ne2
Tema NeG: PazpaboTka KOMIBIOTEPHBIX MPOrPaMM JJIsl pellleHN sl MPUKIATHBIX



HHKCHCPHBIX 3aJa4

3ananue

Hcnonb3ys tabmuunbli nporieccop MS Excel paspaborath nporpammy pacueTa Bajia
Ha CTaTUYECKYI0 NPOYHOCTh C MOMOINBIO TPETbEM TEOPUH TMPOYHOCTU. ICKU3 U
pacueTHasl cxeMa Bajia MokazaHa Ha pucyHke. Marepuan Bana Ct4S. J[namerp Bana
OmnpeNeNsieTcsl U3 YCJIOBUS MPOYHOCTH HA YUCTOE KPYUYEHUE M0 3aHUKEHHOMY
nomnyckaemMomy Harpsbkenuto — 25 MITa. TTocagka Bana ocymiecTBIISIETCS C TIOMOIIIBIO
MNOJAIIMITHUKOB KaueHus. [IporpamMma pjoikHA, B TOM YHCIE, CTPOUTH DIIOPHI
BHYTPEHHUX MOMEHTOB M OTIPECIISITh MAKCUMAJIbHBIC 3HAYCHUSI.

Tabnuia ¢ UCXOTHBIMH TAHHBIMU

Ly, | Lo | L3, | La | Ls, | Le, | L7y | Lg, | Mi=Mg, | M3, | Fi, | Fy,
MM | MM | MM | MM | MM | MM | MM | MM Hwm Hm | H H

20 | 20 1180 20 | 20 | 180 | 20 | 180 200 400 | 800 | 788

OCKU3 U pacdcTHasa CXeMa 3aIaHHOI'0O BaJia OIPCACIAIOT BaApUAHT 3adaHUs.
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Kpurepuu oueHnku:

KpuTepuii MakcuMaJibHO# OlleHKH — HA 8 0a/1710B

Boimonuensl Bce TpeOoBaHHs 3amaHust K pabote. ['paMOTHO mocTpoeHa TabIudHas
MOJENb C MCXOJHBIMU JaHHbIMU. [IpyW BBIMOTHEHWH PACUYETOB MAKCHUMAJIBHO
UCIOJIb30BaHbl BCTPOEHHBIE (YHKIMM TaOJIMYHOrO Tmpoleccopa. Bce Qopmyibl
QIrOpUTMa pEIIEHUsl 3aJladyd CBS3aHbl MYTEM HCIOJb30BAHUS CCHUIOK. OMIOPHI
MOMEHTOB JUHAMHUYECKH TMEPEeCTPauBaIOTCS MPU U3MEHEHUM HWCXOAHBIX JaHHBIX.
Juarpammbl 0OpMIIEHBI TPAMOTHO C NMPUMEHEHUEM BCEX HEOOXOJIUMBIX aTPUOYTOB.
Ha ocHoBe wucnonb3oBaHus JOTHYECKUX (DYHKIMN MporpaMMa pEIIeHUs 3a/lavu
BBIJIACT pE3yJbTaT B BHJE KpPAaTKOTO BBIBOAA. BBIMOTHEHO BCe HEOOXOIUMOE
dbopmatupoBanue U O(GOpMIIEHHE TEKCTOBOM YacTH C HMCIHOJIb30BAaHUEM LIPUQPTOB,
BbIpaBHHBaHKs, 00bekTOB MS Equation.

Kpurepuii onenku Ha 6,5 6a/10B

BrimonHensl Bce TpeOoBaHUs 3amaHus K pabore. ['paMOTHO mocTpoeHa TaOnuvHas
MOJeNIb C WCXOMHBIMH JaHHBIMU. [Ipy BBINIOJHEHWH pacyeToB HE BCeraa
UCIIOJIB30BaHbl  BCTPOCHHBIC (DYHKIMHM TAaONMYHOTO MpoIeccopa — HUMEIOTCS
HU3KOYPOBHEBbIC ornepaiuu. [loutn Bce (GOpMyJsbl alropuTMa pemieHHs 3a1adu
CBSI3aHBl IIYTEM HCIOJB30BAaHMUS CCBUIOK. OMIOPHl MOMEHTOB JIUHAMHYECKH
HepeCTPauBAIOTCS NPU M3MEHEHUHM HWCXOIHBIX IaHHBIX. JlmarpamMmbl 0()OPMIICHBI C
HEKOTOPHIMH HEJIOCTaTKaMU - TMPHMEHEHBbI HE BCEe HeoOXoauMmbie aTpuOyThl. Ha
OCHOBE HCIOJb30BaHMsI JIOTUMECKUX (QYHKIMIA TpOrpaMMa pelIeHHs 3aJa4d BbIIAeT
pe3yabTaT B BUAE KpaTKoro BeiBojga. @opmarupoBaHue u O(QOpMIICHHE TEKCTOBOM



YaCTHU BBIMMOJIHCHO C HCKOTOPLIMHA OITHOKaMH.

Kpurtepuii MUHMMAIBHOI OLIEHKH — 5 0aJ1J1I0B

Brimonnensl He Bce TpeOoBaHusl 3amaHusi K pabore. C HEKOTOPHIMU OIIMOKAMHU
OCTpOEHA TabJIMYHAsL MOJIENb C UCXOJHBIMHU JaHHBIMU. [Ipy BBITOJHEHUH pacueTOB
HEJI0CTaTOYHO HCIIOJIb30BAaHbI BCTPOEHHBIE (PYHKIIMKW TaOIUYHOTO Tpolieccopa. B
dbopMmynax anaropuTMa perieHus 3aJaddl MMEETCS MHOXECTBO PYYHBIX OIEparuil.
Onopbl MOMEHTOB JMHAMUYECKH HE TEPECTPauBAIOTCA MPU HW3MEHEHUH HMCXOIHBIX
naHHbIX. JluarpamMmmbl  odopmIIeHBI € MHOXKeCTBOM omubok. Ha  ocHoBe
WCIIOJIb30BAHUS JIOTHYECKUX (PYHKIIMHA TporpaMma perieHus 3aJadd HE BBIIACT
pe3yJbTaT B BHJE KpaTKoro BbiBoja. DopmartupoBaHue U oQOpMIIEHHUE TEKCTOBOM
YAaCTH BBIIOJIHEHO CO 3HAYUTEIbHBIMU HEJIOCTATKAMHU.

Kpurepuii olleHKH <HEYI0BJIETBOPUTEIbLHO:

Eciu XoTs Obl OJMH M3 MEPEYUCIICHHBIX KPUTEPHUEB JUISi MHUHUMAJIbHOW OIICHKH HE
cOOJTFOIaeTCsl, BRICTABIISIETCS OIIEHKA HEY/IOBJICTBOPHUTEILHO», pab0Ta BO3BPAIIACTCS
Ha J0paboTKy.



MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

KoMmuiekT 3agaHuii 11 BHIIOJIHEHHUS PACYeTHO-TPaduyecKoit padoTsl
no aucuuiuimHe (Monyio) «lIpumenenne DBM B HHKCHEPHBIX PacUeTax»»

(HaI/IMeHOBaHI/Ie ,Z[I/ICL[I/IH.]'II/IHLIj

Tema Ned: IIpumenenne IBM npu pemieHun rpapuuecKux 3aaa4

Bapuant 1

3aganme:

PacueTsl TOJICTOCTEHHBIX LMJIMHIAPOB MO/ BHYTPEHHUM JaBieHUEM. 3aJada peraercs
B cpejie TabnuuHoro npormeccopa MS Excel.

[Tpumensis |l Teopuro mpoyHOCTH MOAOOPATH TOJIIIMHY CTEHKH TOJICTOCTEHHOTO
IWINHpA, eciu BHyTpeHHee naBieHue paBHo 80 Mlla, BuyTpennuii paguyc = 100
MM, Marepuan nuinHapa — CT45, koappuuenT 3anaca mpoOYHOCTH TPUHATH PABHBIM
1,5. IlocTpouTs 3II0pBI OKPYKHBIX, pajdaibHbBIX M 3KBUBAJCHTHBIX HANPSIKEHUH 110
TOJIIIMHE CTEHKH LUJIMHAPA ¢ aroM 1 mm.

dy

Ycnosue IIPOYHOCTU COCTABJICHO IIO TpeTBeﬁ TCOPHHU HquHOCTI/I:
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N3 Hero omnpenensercss HapyXHbIM JAAMETP U, COOTBETCTBEHHO, NPHU 3aJaHHOM
BHYTPCHHCM IUAMCTPC - TOJIIIWHA MUJIIXHAPA.
Jlamee 1O H3BECTHBIM JUMAMETPaM pPACCUUTHIBAKOTCS OKPY)KHBIE, pagualibHblE U
OKBUBAJICHTHBIC HAIIPSAKCHUA U CTOATCA UX SIIIOPLI.
Pacuetsl HaHp}I}KeHI/Iﬁ BBIIIOJIHUTBH 4CPE3 KaXKJIbIM MM.
PaI[I/IaJ'IBHLIe HaIIpsKCHUA.

_ d2 @& d? 0
T T

" o 1%}

Okpy>XHbIE HANPSHKEHUS:

d> & d?
S, =R X5 6l+——=
d--d; 43 ° 5

rae I - modsipHasl KOOPAWHATA, U3MEHSETCS OT BEJIIMYMHBI BHYTPEHHETO paauyca N0
BEJIMYMHBI HAPYKHOI'O paanyca.

Ucnons3ys pyakmmun MAKC u MUH, onpenennte MakcuMaibHBIE U MUHUMAJIbHBIE
HaInpsHKEHUS.

Bapuant 2

PacyeTpl TONCTOCTEHHBIX HWIMHIPOB MPHU JIEHCTBUH HApPY>KHOTO JaBJICHHS. 3aaada
pelaercs B cpejie TabiauuHoro nporueccopa MS Excel.

[Tpumensis |1l Teopuro mpoyHOCTH MOAOOPATh TOJIIIMHY CTEHKH TOJICTOCTEHHOTO
IWIMHIpA, ecnu Hapyx)Hoe napinenue pasHo 80 MlIla, BayTpennuii paguyc = 100 mwm,
matepuain muHapa — CT45, koaddunmenT 3amnaca NpoYHOCTU NPUHATH paBHBIM 1,5.
[TocTpouth 3IIOPEI OKPYXKHBIX, PAJUANbHBIX M OSKBUBAJICHTHBIX HAINpPSDKEHUN I10
TOJIIIIMHE CTEHKU IMJIMHJPA C Iarom 1 M.

VYca0BUe NPOYHOCTH COCTABJIEHO O TPEThEW TEOPUU TPOYHOCTH:

252
2_Q[q2
H 6H

s =p £ls]

JKe6

N3 Hero omnpenensiercss HApyX HbIM JUAMETP H, COOTBETCTBEHHO, NPHU 3aJaHHOM
BHYTPEHHEM JMAMETPE - TOJIIINHA [IUIUHIPA.



Jlanee 1o HW3BECTHBIM JAMAMETPAM pPACCUHUTHIBAIOTCS OKPY)KHBIEC, paJvdalbHbIE H

SKBUBAJICHTHBIE HAIPSHKEHUS U CTOATCS UX DIIOPHI.
PacueTs! HanpsKEHU BBITOIHUTD Y€PE3 KaXIbIA MM.
PaananbHbie HANTPsKEHUSA:

- px U d, 9
AT ? 4x %5

OKpy>XHbIE HANPSHKEHUS:

e

P, x *
2 d?-d? 4% 2

rae I - mojisipHas KOOpJAWHAaTa, U3MCHSCTCS OT BCJIMYMHBI BHYTPCHHEIO pajguyca 10

BCJIMYMHBI HAPYKHOI'O pajnyca.

Ucnonb3ys pynknuun MAKC u MUH, onpenenure MakCuMajibHble U MUHUMAJIbHBIC

HaIPSHKEHUS.

Bapuant 3

PacueTbl TOJICTOCTEHHBIX MWJINHAPOB IIOJ BHYTPCHHHUM W BHCIHIHUM J4dBJICHUCM.

3anava perraercs B cpejie TadimaHoro npoieccopa MS Excel.

Buytpennee nasnenue pasHo P; = 80 Mlla, a napyxnoe masnenue P, = 120 Mlla,
BHyTpeHHui paauyc = 100 mm, HapykHbIi paguyc paBedH 200 mm. [TocTpouTs S1r0pHI
OKPY’KHBIX, PaJHaIbHBIX W OSKBUBAJCHTHBIX HANPSDKCHHWM IO TOJIIUHE CTEHKU C

maroMm 1 Mwm.

[Io W3BECTHBIM JUAMETPaM PACCUUTHIBAIOTCS  OKPYIKHBIE,
SKBUBAJICHTHBIE HAIPSHKEHUS U CTOSATCS UX DIIOPHI.

PacueTs! HanpsKEHN BBITOIHUTD Y€PE3 KAXIbIA MM.
PaananbHblie HaNTpsHKEHUSA:

S :P1>d82H- P2>dH2_4xP2—P1 xdl-t2>d62H
r d?-d? d?-d2 r?

OKpy>XHbIE HANPSHKEHUS:

6H

St — IDl>di B P§>d112+4xP22_ P;. xan)?szu
dH-d6H dH-d(;H r

paguaibHbIe

)51



rae - moisipHas KOOpJAHWHATa, U3MEHSAETCS OT BEJIWYMHBI BHYTPEHHETO pajanyca 10
BEJIMYMHBI HAPYKHOTO pajnyca.

Ucnonwiys dyukiun MAKC u MUH, onpenenure MakcuMaibHble 1 MUHUMAJIbHbBIC
HaIPsKEHHUS.

Bapuant 4

PacyeTpl COCTaBHBIX TOJCTOCTEHHBIX IMJIMHAPOB TIIOJ BHYTPEHHUM JaBIICHUEM.
3anaua perraercs B cpejie TabimaHoro npoueccopa MS Excel.

B 00OBIYHOM TOJICTOCTEHHOM IIWJIMHIpPE HEBO3MOXKHO O0ECIEYUTH JaBicHHE OOoJblIIe,
yem 50% OT A0MyCKaeMoro HampspKeHHs, - MPOUCXOJUT €ro paspyiieHue. YToObl
co371aTh COCY/ibl OOJBIIETO JABJIEHUS, UCIOJIb3YIOT COCTaBHbIE HWJIMHIPHL. B Takux
WINHIPAX U3-3a MPUMEHEHUS MOCAJKH C HATATOM MPOUCXOTUT MepepacrpeesicHue
OKPY KHBIX HaIlpsHKCHUH.

[Ipumenss Il teoputo mnpouyHocTH mnoaOOpaTh HAPYXKHBIM TUAMETP BHEIIHETO
MWINHApA, €cliu BHyTpeHHee naBieHue paBHo 120 MIla, BHyTpeHHHMI nuamerp
BHyTpeHHero nunuHapa - 100 MM, mpenen TekydecTd MaTepraioB 000MX UIHHIPOB
— 300 MlIla, monyns ymnpyroctu Marepuana — 200 I'Tla, xosddunuent 3amaca
MPOYHOCTH MPUHATH paBHBIM 1,5. [ToCcTpOUTH 31MIOpHI SKBUBAJIEHTHOTO HAINPSIKEHUS B
3aBHCUMOCTH OT KOHTaKTHOTO JuameTpa dk.

&>

VYcaoBue NPOYHOCTH COCTABJIEHO MO TPEThEW TEOPUU MTPOUYHOCTH:

sl :Plx—d” £ls]

9Ke6
dH - dGH
N3 Hero OIIPCACIIACTCA Hap}I)KHI)H\/JI AUaMCTp U, COOTBCTCTBCHHO, TOJJIIHHA TUJIWHIPA.

I[anee 10 U3BCCTHBIM AUAMCTpaM PACCUUTBIBAIOTCA 3KBHUBAJICHTHBIC HAIIPSAKCHUA U
CTOSTCA UX DIIOPHI.
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IIpn mocTpoeHuu S0P HYXKXHO HM3MEHSATh BEIWYMHY KOHTAKTHOIO AUaMeTpa OT
BEJINYMHBI BHYTPEHHETO AMaMeTpa A0 BEJIMYMHBI HAPYKHOTO JUAMETPA.

PacueTsl Hanps>KeHU BBITOJIHUTD Yepe3 Kax bl 1 MM

Ilo pe3ynpTaTaM pacdyeTOB OINPEIACIUTh KOHTAKTHBIA paguyc, IpH KOTOPOM
HKBUBAJICHTHBIC HANpPsDKEHUs OynyT MUHUMaJbHbIMH. [[s pemeHus »Tod 3anadu
cienyeT Bocnodib3oBarbes pyHkuueir MUH.

Bapuanrt 5

PacyeTbl TOJICTOCTEHHBIX IIMJIMHAPOB. TeMIeparypHble HampsDKEHUs. 3ajada
pelraercs B cpejie TabnuuHoro nporeccopa MS Excel.

ITpumensist |l Teopuro mpoyHOCTHM MOAOOpPATH TOJIIMHY CTEHKH TOJCTOCTEHHOTO
MWINHPA, eciu BHyTpeHHee naBieHue pasHo 80 MIla, Baytpennuii quamerp = 100
MM, Marepuan nuinHapa — CT45, koadguiueHT 3anaca IpOYHOCTH NPHUHITH PAaBHBIM
1,5. TlocTpouTh OSMIOPHI TEMIEPATYPHBIX HAMNPSHKCHWH TIO TOJIIUHE CTEHKH
PacCcUMTaHHOTO LMJIMHJIpA NMPU OTCYTCTBUM BHYTPEHHEIO M BHEILIHETO JaBJIECHUHN Mpu
nepenage temmneparypsl B /0 rpax, Moaynb ynpyroctu cramu — 200 I'Tla.
TeMrmeparypHblii k03 UIMEHT ImHeHHOr0 pacumpenns cram 125 © 107, Termooii
peKUM — CTallMOHApHbIM, €€ W3MEHEHHE 10 TOJIIMHE MPOUCXOAUT IO
JorapuMUYECKOMY 3aKOHY .

VYcaoBue NPOYHOCTH COCTABJIEHO MO TPEThEW TEOPUU MPOUYHOCTH:

2
s =R 2 gfs]

W3 nero onpenensercs Hapy KHbIM AMaMETP U, COOTBETCTBEHHO, TOJIIIMHA [IWIMHAPA.
Jlanee 1O H3BECTHBIM JAMAMETPAM PACCUHUTHIBAIOTCS PAAUAIBHBIE, OKPYKHBIE H
SKBUBAJICHTHBIE HANIPSKEHUS U CTOATCS UX DIIIOPHI.

Pacuers! HanpsKEHUH BBIITOJIHUTD YEPE3 KaXKAbIA MM.

PannanbHble HANpsKEHUSA:
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rae I' - moJisipHas KOOpJIMHATa, U3MEHSETCA OT BEJIWYMHBI BHYTPEHHErO pajauyca 10
BEJIMYMHBI HAPYKHOTO pajnyca.

Ucnonb3ys pynxnuun MAKC u MUH, onpenenure MakCuMajibHble U MUHUMAJIbHBIC
HaIPSHKEHUS.

BapuanTt 6
PacueTsl Bpalmaromerocsi CIUIOIIHOTO JAWCKa (pacyeT B COOTBETCTBUU C MOJICIBIO

TOJICTOCTEHHOTO IHMJIMH/pA). 3aj1aya peniaetTcs B cpejie TabJuaHoro mpoieccopa MS
Excdl.

[Ipumensis |l Teopuro MPOYHOCTH PaCCUUTATH JIOMYCKAEMYIO YIJIOBYIO CKOPOCTb
BpameHus cromHoro (dy; ® 0) aucka [W], ecim ero HapyxHbIN quamerp paBeH 500
MM, MmaTepuan — TuTaH, momaynb ynpyroctu — 100 I'Tla, koaddumment Ilyaccona
pasen — 0,3, yaensHsiii Bec Tnrana — 4500 kr/m°, momyckaemoe Hampspkerue — 400
MITa.

Y cioBue NpoOYHOCTH:

2
S = g B M £ ]

3Has yTIIOBYIO CKOPOCTh, ONPEICTUTE JIOIMyCKaeMOe YUCIIo 000pOTOB Jucka (00/MUH).
Jlaee pacCUMTHIBAIOTCS OKPYI)KHBIC, pajJuaibHble W 3KBHUBAJICHTHBIC HANPSIKCHUS H
CTOSITCS UX SITIOPHI.

PacueTs! HanpsKEHU BBITOIHUTD Y€PE3 KAXbIA MM.



Pa):[I/IaJ'IBHBIC HaIPsSIKCHUSA .

2
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rae I - modsipHasl KOOPAMHATA, U3MEHSETCS OT BEJIIMYMHBI BHYTPEHHETO paauyca N0
BEJIMYMHBI HAPYKHOI'O paanyca.

Ucnons3ys pynkimmun MAKC u MUH, onpenennte MakcuMaibHbIE U MUHUMAJIbHBIE
HaIpsHKEHUS.

Bapuanr 7.

Pacder muIMHAPUYECKOTO TOHKOCTEHHOTO COCYJa, 3alOJIHEHHOTO KHUIAKOCThIO. B
ATOM 3ajaue paccMmaTpuBaeTcsi Haubosee MmpocTas MOJEIb — ME3MOMEHTHAsl TEOpHs
obonouek. B kadecTBe Harpy3ku NPUHUMAETCS THUAPOCTATUYECKOE JaBICHUE
KUJKOCTH, 3aMIOJIHSIONIECH [IMIIHMHJIP.

>
(4]
\/
3aganue

Hcxonuble TaHHBIE!

YKunxocts — Boga (ymenbHsIi Bec g= 10000 H/m>;

Pamnyc nnmmunaapa — R = 3 M;

JlnuHa uuHapa —a = 6 M;

Marepuan munuaapa — Ct 20 (npenen texydectn 240 Mlla, kosddunuenT 3anaca
IPOYHOCTH MPUMHUTE paBHbIM 1,5).

1) 13 yciioBusi MPOYHOCTH B COOTBETCTBHE ¢ O€3MOMEHTHOW TEOpHEH IO YeTBEepPTOU
TEOPHUH MTPOYHOCTH ONPEICITUTE TONIINHY CTCHKU ITAITMHPA.

2) IocTpoiiTe 3MIOPHl MEPUIUOHATBHBIX, OKPYKHBIX W 3KBUBAJCHTHBIX HAIPSHKCHHM
0 BBICOTE IMJIMHJIPA.



B cooTrBercTBHE C OE3MOMEHTHOW TeOpuel TOHKOCTEHHBIX O00OJIOYEK, B CTEHKax
OJAOOHBIX COCYZOB JIEUCTBYIOT MOCTOSIHHBIC IO JIJIMHE ITWJIMHIpPA MEPUIUOHAIIbHBIC
HaIPsDKCHHS, KOTOPBIC PACCUYUTHIBAIOTCS 110 hopMyJIe:
¢’R*a
S, =
2>h
Y, U3MEHSIONIMECS 10 JINHEWHOMY 3aKOHY, OKPYKHbIC HAIIPSIKCHUSA

S§ X):gXXX%

1) [omyckaemMoe HampsDKEHHE OIPEJICINTe KaK OTHOIICHHWE Mpejeia TEeKy4ecTH
3aJJaHHON MapKu CTaJIM K KO3(P(PULKEHTY 3amaca NIpoOYHOCTH.

2) CHavana W3 yCIIOBHsSI MPOYHOCTH IO YETBEPTOW TECOPUH MPOYHOCTH OMPEACITUTE
TOJILMHY CTEHKHU COCYJa!

c°Ra
SI;{(B :“2—>hx\/§£[3]

Pemnte Ha Oymare 3TO HEpaBEHCTBO OTHOCHTEIIBHO TOJIIMHBI CTeHKH h. BBemute
MOJIYYeHHYIO (DOPMYITY JJIsi BBIYMCICHUS TOJIIUHBI CTEHKU B SiYEHKy paboyero JucTa,
3aMEHUB HEPABEHCTBO HAa PaBEHCTRBO.

3) IloacraBnss tommumHy h B dopmynsr (1.24) (1.25) u (1.26) paccuuTaiite
HaNpsHKeHUs 1o KoopauHate X oT HyJst 70 a ¢ marom 10 cm

4) HWcnone3ys ¢yuakmun MAKC u MHWH, omnpenenute MakcUMaibHbIE |
MUHUMAJIbHBIE 3HAYEHUS TI0 KAXKJIOMY U3 BHJIOB HAIIPSKECHUH.

5) Ha pa3HbIX guarpaMmax IOCTPOUTE IMIOPHI BCEX TPEX BUI0B HAIPSHKCHUH.
DOKBUBAJIEHTHOE HAMpPsKEHUE MPH TUIOCKOM HAMNPSXKEHHOM COCTOSIHUHM IO YE€TBEPTOM
TEOPUH MMPOYHOCTH PACCUUTHIBAETCS IO hopmyie:

st = 2biesiel, sy

Ecau HyXHO, 4YTOOBI SMIOpa HampsDKEHUN PacIoJIOKUIACh MPaBWIBHO — BJOJb
HWIMHIPA MO BBICOTE, MOMEHSUTE IS Ka)XJIOro psjaa 3HA4eHUs X U Y MEeCTaMH.
Kpome Toro, 3HaueHuss X OTCOPTUPYWTE B OOpaTHOM MOPSAKE — OT OOJBIIETrO
3HAYEHUS K MEHBIIIEMY.

Kpurepuu oueHku:

Kpurtepuii makcumajibHo onenku — 10 6aj1oB

Brimonaenst Bce TpeOoBaHuMs K pacdeTHo-Tpaduueckoirl pabote. be3 ommbox
BBINIOJIHEH BBIBOJ OCHOBHOM opMyiibl. ['pamoTHO pazpaboTaHa TabauyHas MOJEIb B
MS Excel. [IpaBuibHO HCIIOB30BaH MEXaHHM3M aOCOJIOTHOM aapecainuu siueek. [1pu
IOCTPOEHUU 3MIOP MPABHIBHO BBIOpAaH THN Juarpammsl. J[narpamMma coIep:KuT Bce
HEOOXOIUMbIE U1 pelieHus 3agaud atpuOyThl. IlodydeHHOe peleHue YCHEelHO
3aIMIIEHO BO BpeMsl IyOJIMYHOTr0 00CYXAEHUS B TpYyIIIIE.

Kpurepuii ouenku Ha 8 6a/1710B



BeinmonHnensl Bce TpeboBaHMs K pacyeTHO-rpaduueckod pabote. be3 omubok
BBITIOJIHEH BBIBOJ OCHOBHOM (popmyiibl. C HEKOTOPBIMHM HEJOCTaTKaMu pa3paboTaHa
tabnuunas mozens B MS Excel. He Bcerma rpaMoTHO HCIONB30BaH MEXaHH3M
aOCONIOTHOM azpecanuu syeek. [Ipu mocTpoeHuu 3MmIop NpaBUIBHO BBHIOPAH THUI
auarpaMmbl. J[MarpamMmma colepKUT HE BCe€ HEOOXOAMMbIE UIsl pelIeHUs 3a/ayu
atpuOyThl. [losydeHHOe pelieHHe XOpOUIO 3alUIIEHO BO BpeMs MyOJIUYHOTO
00Cy>KJIeHUs B TPYIIIIE.

KpuTepuii MUHMMAJILHOI OlIeHKH — HA 6 0aJ1110B

BrinonHensl He Bce TpeboBaHUSl K pacyeTHO-rpaduueckoil padore. C HEKOTOPHIMU
OIIMOKaMH BBITIOJHEH BBIBOJ OCHOBHOUM (hopmyinbl. Tabmuunas moxear B MS Excel
MOCTPOEHA CO 3HAYUTEIBHBIMU HelocTaTkaMu. [Ipu pereHnn 3a1a4m He UCIOJIb30BaH
MEXaHMU3M a0COIOTHOMH afpecanuu siueek. [Ipyu mocTpoeHnu miop nNpaBUIIbHO BbIOpaH
TUN AuarpamMmbl. JlmarpaMma COIEp)KUT HE BCE HEOOXOIUMBIC IJISl PEIICHUS 3aadu
atpuOyThl. [lomydyeHHOe peleHrue YIOBICTBOPUTEIHHO 3alllUIIEHO BO BpeMs
MyOJIMYHOTO 00CYKACHUS B TPYIIIIE.

Kpurtepuii onieHKH «Hey10BJIeTBOPUTEIbHO!
OueHka «HEyJOBJIETBOPUTEIBHO» BBICTABISAECTCS B TOM CIIy4ae, €CIU HE BBIINOJIHEH
XOTs1 Obl OAVH MYHKT KPUTEPUEB MUHUMAIBLHON OIICHKH.



MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

Tembl pepepaTon

no guctuminHe (Moayio) «lIpumenenrne 9BM B HHKEHEPHBIX pacyeTax»
(narMeHOBaHUE Z[PICL[PIHJ'II/IHLI}

Tema Ne/: AHasm3 BO3MOKHOCTell HanboJiee M3BECTHBIX MPOrPAMMHBIX NIAKETOB
JJIS1 pellieHus MPUKJIATHBIX 33124

1. OmepanvoHHBIE CHCTEMBI, Cpelbl W OO0OJOUYKH, HCHOJb3yemble B DOBM mpu
pEIIeHNY MH)XCHEPHBIX 3a/1a4.

2. Maremarndeckuii maker mporpamMmmHoro obOecrmeuenus MathCad mis pemrenus
PUKJIATHBIX 3a71a4.

3. MaremMaTtnyeckuii makeT MnporpaMMmHoro obecneuenus MathLab mist pemrenus
NIPUKJIATHBIX 3a7ad.

4. TlporpaMMHBIA TaKeT I MOJCIUPOBAHUS XUMHKO-TEXHOJIOTHUYECKUX CHUCTEM
ChemCad m1st perieHus MPUKIaIHbIX 3a/ad.

5. AnmpokcuMariusi JaHHBIX METOJIOM HaUMEHBIITNX KBaJIPaToB.

6. IlporpammupoBanue Ha s3bike AutoLisp AutoCad mns pemreHus NPUKIIAIHBIX
3ajad.

7. IlporpammupoBanue Ha si3bike Visual Basic AutoCad nmist perieHus mpUKIIa HbIX
3a/1ay.

8. IIporpammupoBanue Ha si3bpike Visual Basic MS ViSO uis penieHus mpuKiiaIHbIX
3amad.

9. [NapameTpuuecKkue MOJICIH MPU BBHITIOJIHEHUH IPaPUIECKUX TTOCTPOCHHM.

10. OnTumuzanusi Ha OCHOBE PEIICHUS 3a7a4d JIMHEWHOTO MPOTPAMMHUPOBAHUS C
TIOMOIIILIO TIporpaMMbl SOlver wiu HaacTpoiiku [louck pemenus B cpene MS Excel.
11. YwucneHHble METOABl MHTETPUPOBAHHMS M pemeHus auddepeHIaTbLHBIX
YPaBHEHUM.

12. OcHOBBI METO/1a KOHCYHBIX AJIIEMECHTOB.

13. Pemienne nuddepeHnranbHbIX YpaBHEHUH XUMUKO-TEXHOJOTUYECKHUX MPOLIECCOB
METOJIOM Pa3JI0KEHUS B PSIBI.

14. MeToapl ONTUMHU3AINHA XUMUKO-TEXHOJIOTUYECKHUX TTPOIIECCOB.

15. OcHOBHBIE TOMOJOTUN BEIYMCIUTEIBHBIX CETEH.



16. CoBpemeHHas BBIYMCIHMTEIbHAS TEXHUKA JUIsI OPTraHWU3alUd WHXKEHEPHBIX
pacueTos.

17. TlepcrieKTHBBI pa3BUTHS KOMIBIOTEPHON TEXHUKHM M HMX BIUSHUE Ha DPEIICHUE
3a71a4 XUMHUYECKON TEXHOJIOTHH.

18. YucioBbIe THITBI JaHHBIX UCIOJIL3YIOTCS B si3bike Visual Basic

19. Onepatopbl BeTBICHHS alropuT™a B si3bike Visual Basic

20. OnepaTopsl UKJINYECKUX BRIYHCICHHN B si3bike Visual Basic

21. Onepatopsl opranu3zanuu (aiiioBoro BBoja U BeIBOjA B si3bike Visual Basic

22. Opranuzanys I0CTyIla K s4YeiikaM 3JIeKTpOHHOU Tabnuibl B si3bike Visual Basic
For Application M S Excel

23. O0bsiBNeHHE TII00ATBHBIX M JIOKAJTBHBIX MTEpeMEHHBIX B si3bIke Visual Basic

24. TIporpaMMHBIE CHCTEMBI KJIacca TaOJUIHBIX MTPOIECCOPOB

25. HazHaueHune TeKCTOBBIX PEIaKTOPOB

26. CucteMsl yrpaBiieHHs 0a3aMu TaHHBIX

2. HazHaueHne MaTeMaTUYECKUX POrPAMMHBIX TAKETOB.

28. Haubonee wu3BecTHbIE MPOTPAMMHBIE CHCTEMBI JJII MOJACIHMPOBAHUS XHMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB.

Kpurepun onenku:

MunumanbHOe Yuciao 0aminoB — 4 Gaia BRICTaBISCTCS MPU HEAOCTATOYHOM CTEMEHU
PaCKpBITUSI TEMBI B XOJI€ CBOETO BBICTYIUICHHS, IPUBE/ICHUSI HEUETKUX apTyMEHTOB U
HE BIOJHE aKTHBHOE Y4YacTHE B AMCKYCCHUHU IO IpobiieMe, KoTopas Oblia pacKpbiTa B
X0JIe JOKJIa/a.

MakcumanibHOoe uyHclio OamioB — 8 Oa/ioB BBICTABISIETCS MPU  MOJHOLUEHHOM
PACKpBITUM TEMbl B XOJI€ CBOETrO BBICTYIUICHUS, MPUBEIACHUS YETKUX APTYMEHTOB U
JI0Ka3aTeNIbCTB, a TAK)KE aKTUBHOE y4acTUE B TUCKYCCHH MO MpolieMe, KoTopas Oblia
packphbITa B X0/1€ JOKJIa/Aa.



MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

TeMbl 1151 codece0BaHUS
no guctuminae (Moayiio) «lIpuMenenrne 9BM B HHKEHEPHBIX pacyeTax»

(HauMeHOBaHWE TUCIUILIAHBI)

Tema Ne2: Kinnaccuukanusi THIOBBIX 32/1a4 B HH:KEHEPHBIX pacueTax

1. Obmas kraccudukanus mporpaMMHOTo obecrieueHus JBM.

2. Kitacc cucTeMHOro mporpaMMHOro o0ecreyeHus: KOMIbIoTepa

3. Kitacc MHCTpYMEHTAIbHOTO ITPOTrPaMMHOTO 00ECIIeYEHUsI KOMITbIOTEPA

4. Knacc npukiIaJHOro IporpaMMHOT0 00ecrieueHus: KOMIbIOTEPa

5. OCHOBHBIE KJIacChl TUIIOBBIX 3a/1a4 UHKEHEPHBIX PACUETOB

6. OnTUMHU3AIMOHHBIE 33/1a4U MH)XEHEPHBIX PACYETOB

7. CyTh METOAA HUCXOISIIETO TPOCKTUPOBAHUS

8. JlekoMII03uIIus aNropuTMa pelieHnsi HHXKECHEPHOH 3a/1a4i Ha MOAYJIH

9. MexmonynbHbI UHTEp(ENC MporpaMM UHKEHEPHBIX pACYETOB

10. Unrepdeiic monbp3oBaTeNs NPOrpaMMbl PEIICHUS 3aa491 HHKEHEPHOTO pacyeTa
11. JlekoMmo3u1iys adropyuTMa peuieHus: HH>KEHEPHOH 3a7aun Ha MOAIPOTrpaMMbl
12. Opranuzanus B3auMOJEHCTBHUS MPOTPaAMM C MTOMOIIBIO THIIEPCCHIIIOK

13. daiinoBeiii croco0 opraHu3aly TNEepelayd JAaHHBIX MEXIy IPOrpaMMHBIMU
MOJyJISIMU

14. WwuxeHepHble 3aJauyd, B KOTOPBIX TpeOyeTcss BBINOJHEHUE TIpapUuecKux
MMOCTPOCHUM

15. Ucnonbs3oBanue pacTpoBO rpadviky IPpH pelICHUN WHKEHEPHBIX 3a1a4

16. Ucnonws3oBanne PppakTaibHON TpaduKy IPH PEIICHUN WHKEHEPHBIX 33729

17. Ucnons30BaHKne BEKTOPHOM TpaUKu IpH pelIeHUU MHXEHEPHBIX 3a7a4

18. OcHoBHbIE TpadUuecKy MPUMUTHUBBI B IPOrpaMMax BEKTOPHOU rpauku

19. OcHoBHBIE KOMaH/IBI U ONIEpPAIlH B BEKTOPHOH Ipaduke

20. Knacc mporpaMMHBIX cucTeM, oTHOcsuxcs kK rpynne CAD

21. Knacc nporpaMMHBIX cucTeM, oTHocsuxcs k rpynne CAE

22. Knacc nporpaMMHBIX CUCTeM, oTHOcs XS K rpynne CAM

23. Kitacc mporpaMMHBIX CUCTEM, OTHOCSIIIIUXCS K TPYTIE KOMITbIOTEPHBIX MOJIEIEH
24. O6uras cxeMa npoiecca Mo TUPOBaHUS.



25. [Iporecc Bepudukau MoaeIu

26. 3ajaya nMpoBEpKU aJICKBAaTHOCTU MOJIEIN

27. TectupoBaHre KOMITBIOTEPHON MOJIEIN

28. CyTbh BU3YyaJbHOTO MTPOTrPAMMHUPOBAHHUS

29. IIpuHIMIBI 00BEKTHO-OPUEHTHUPOBAHHOTO MTPOTPAMMHUPOBAHMUS.
30. CobbITHiiHAS MOJIENb POTPAMMUPOBAHUS

Kpurepuu ouenku:

MakcumanpHoe uymciio OamioB — 8 0amuioB BBICTABISIETCA €CIH COOECEeNOBaHUE
NpOTeKaeT TMpU aKTUBHOM oOOMeHe wuHpoOpMalue MeXay CTyJAeHTaMH W
IpernojaBareyieM; BOMPOChI M OTBETHl CIEAYIOT C O00€UMX CTOPOH; OTBETHI
MOJIHOIIEHHBIE M Pa3BEPHYTHIC; BO BpeMsi COOECeNOBaHUS CTYACHTHI MOJHUMAIOT
WHTEPECHbIC U OPUTUHAIIBHBIEC IPOOJIEMBI.

MunumanbHoe uucio 0amioB — 4 Oayia BBICTaBISETCS TPU MPEUMYIIECTBEHHO
OJIHOHAIPABJICHHOM TOTOKE HH(pOpPMAIIMH; OTBETHI CTYJCHTOB OJIHOCIOXHBIE U 0€3
Pa3bACHEHMI, BOINPOCHl HOCAT TPUBHAIBHBIA XapakTep, BO Bpemsi Oecemsl
NPaKTUUYECKA HE TMOJHUMAIOTCA OCTpPble MPOOJIEMbI U HE MPUBOIATCS B KayeCTBE
IPUMEPOB MPAKTUYECKHE CUTYAIUU.
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