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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

YK-1

VK-1.1

YK-1.2

YK-1.3

[1K-5

[1K-5.1

[1K-5.2

I1K-5.3

CrniocoOeH ocylIeCTBIATh MOUCK, KPUTUYECKUI aHAJIM3 U CUHTE3 WH(OpMAIK, IPUMEHATh CUCTEMHBIN MOAXO/ JUIS
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 327124
Brnaneer HaBbikamMu MOUCKa, cOopa u 00pabOTKH, KPUTHYECKOTO aHAK3a U CHHTE3a HH(POPMaIINK; HCIOJIb30BaAHUS

CHCTEMHOTO ITOIX0/Ia JIJISl PEIICHHUS TTOCTABJICHHBIX 3aa4
CrniocobeH pa3pabaThiBaTh CIOCOOBI KOHTPOJISI BHEAPSEMBIX HA MIPEANPUSTUU MEPOIIPHUITHI B 00JIaCTH OXpaHbI
OKPYXaLIEN Cpeabl

3HaeT METOJIBI U CPEICTBA 0OECIICUCHHS YKOJIOTHICCKOM O€30IIaCHOCTH, TEXHOJOTHUECKOE 000pyI0BaHNE

OopraHM3alivi U IPpUHIOUIIBI €TO paGOTBI

YMeeT aHaIM3UPOBATh OCHOBHBIC HANPABJICHHUS MOBBIIICHUS SKOJIOTHYECKOM 0€30IaCHOCTH OPTraHU3aluU C YYETOM
crieniupUKH MPOU3BOJICTBA

Brnaneer cnocobamu KOHTPOJIS U IPETyNPEXI€HUS] BOSHUKHOBEHUS Ype3BbIYaliHBIX CUTYyalUid B 001acTu
IIPUPOJOOXPAHbI HA NPEIIPUATHA



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 KoHCnekT neKiuii, oT4eT mno
' Tema-4, Tema-5 Tema-4, Tema-5 n1aboparopHoii pabote, Tect Ne2
I1K-5.1 Tema-6, Tema-7 Tema-6, Tema-7 He npemycmorpen KoncnexT nexumi, Terpas ¢
PEIICHHBIMU 33JaHUSIMH, cOOECeJ0BaHNE
Koncnekr nexkuwmii, TeTpaas ¢
I1K-5.2 Tema-6, Tema-7 Tema-6, Tema-7 He npenycmoTpen pelIeHHBIME 3a1aHusIMH, KOHTpOIbHAs
pabota
[1K-5.3 Tema-6, Tema-7 Tema-6, Tema-7 He npeaycmorpen 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, TaKuhe KaK OTCYTCTBHE CAMOCTOSITEJIBLHOTO BBIBOJA,
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»

Y4eOHBIM IUTAHOM I10
HanpasieHuro moarorosku 6akagaspos; 20.03.01  «TexHochepHas 6€30macHOCTL»
HpO(i)I/IJIB noArOTOBKU «be301macHOCTh TEXHOJIOTHYECKUX IpouecCcOB U NPOU3BOACTB»

(Haumenosanue)

TUTsE 00yYaroUMXcsl MPEAyCMOTPEHO MPOBEJCHUE MPAKTUUECKUX 3aHATUH.

OOyuaronmmMmces mpeiaraloTcsl pa3HOYPOBHEBBIE 3a/1aUd U 33JJaHUs PEKOHCTPYKTHUBHOTO
YpPOBHS, TIO3BOJIAIOIIME OIEHWBATh M  JUArHOCTUPOBATH YMEHHUS  CHHTE3UPOBATh,
aHAIM3UPOBATh, 0000mIaTh (HAaKTUUECKU U TEOpETHYECKUil Martepuan ¢ (HopMyIMpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUUYUHHO-CIEACTBEHHBIX CBS3€EH.

3ananue 1 CoBpeMeHHbIH KOMIILIOTEP U NPUHIUNBI ero padoThl. [lepudepuiinoe u
BCIIOMOrareJibHOe 00opyaoBanue. KomnbotepHbie ceTd. BolunciaureabHbie
KOMILIEKCHI PellleHUsl NPUKJIATHbIX HHKEHEPHBIX 3a1a4.

1) npuUBOAATCS U TOSACHSFOTCS TEOPETUUECKUE aCIIEKThI, PACKPBIBAIOIIHE CYTh TEMBI;

2) maetcs mpuMep, pelieHHs 3aa4uk, aHAJIOTMYHOM 3a/1a4e, ITOCTABJICHHON B 3a/1aHUH;
3) npuBOAATCSA METOAMUCCKUC YKa3aHUsI IS PCIICHUS 3a/1aHus;

4) npuBOASTCS KOHTPOJIbHBIC BOIIPOCHI K paboTe.

3aganue 2 Kinaccudukanus nporpaMmMHoro ooecneyenusi. CuCTeMHOe MPOrpaMMHoOe
o0ecneueHue. 3HAKOMCTBO U H3y4eHHe HAN0O0JIee H3BECTHBIX IPOTPAMMHBIX MAKETOB
NMPUKJIATHOTO HAZHAYEHHUS.
1) IPUBOAATCS U MOSICHAOTCS TEOPETUICCKUE aCTIEKThI, PACKPHIBAIOIIME CYTh TEMBI;
2) naetcs nmpuMep, pelicHUs 3a1a41, aHAJIOTUYIHOM 3a/1a4e, MOCTABJICHHOH B 3a/I1aHUH,;
3) npuBOAATCSA METOAMUCCKUE YKa3aHUsI ISl PCIICHUS 3a/1aHus;
4) IpUBOATCS KOHTPOJIbHBIC BOMPOCHI K paboTe.

OcranpHble BapUaHTHI 33JIJaHUN MPUBEICHBI B METOJIMYECKOM YKa3aHUH,
paspabdotanHoM Ha kadeape MAXII:

[Tpumenenne DBM B MH)KECHEPHBIX pacuerax . yueOH. mocodue [3aeKTpoHHbIi pecypc]/
CabanaeB U.A., AnmmakaeBa ®@.M. HuxHEKaMCKH XUMUKO-TEXHOJIOTUTYECKIUI HHCTUTYT.
2015. — 95 c. Pexxum tocTyma: cBOOOTHBIHA

Kpurepuu oneHKH NpaKTHYECKUX 3aHATHH

Wzyuas mpeamer, oOydarouiuiics BBHIMOMHSACT 6 3amaHuil. 3a pelIeHHe KakIoro OH
MOXeT moinydutb OoT 1 mo 2 OGamnoB. Ecnu He cmpaBmics ¢ 3agaHueM 0e€3 MOMOIIA
IIPENO0/IaBaTENsl, OLICHKA CHUYKAETCS.

WUTOroBelid pEUTHUHr 110 MPAKTUYECKUM 3aHATUSAM IDPOCTABIAETCA KakK CymMMa
MIOJTyYCHHBIX 0aJTOB 3a pelieHrne 6 MHIUBU Ty AlTbHBIX 3a/IaHUN.



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

Hanpasienuro noarorosku 6akanaspos; 20.03.01  «TexHochepHas 6€300aCHOCTH»

HpO(l)I/IJ'IB IIOATOTOBKHU «be30macHOCTh TEXHOIOTHUECKUX OPOILECCOB U IMMPOU3BOACTB»
(raumenosanue)

TecTOBBIE 3aJaHNUS
o pucuuiuinie [Ippumenenne DBM B HH)KEHEPHBIX pacueTax

(HarMeHOBaHME UCIUILTHHBI)

Tema Nel. CoBpemennbie JBM u BbIYHCIUTEIbHBIE KOMILIEKCHI HA HX OCHOBE
1. KomnboTepoM Ha3bIBAKOT JI00yI0 OBM,

1) umeromryto apxutekrypy ®on Heiimana

2) HACTOJILHOT'O UCTIOTHEHHUS

3) HCIONB3YIONIYIO IIHPPOBYIO DIIEMEHTHYO Oa3y

4) MOCTPOCHHYIO HAa OJTHOM MUKPOIPOIIECCOPE

2. I'pynna koMObIOTEPOB, CBA3AHHBIX KaHAJaAMHU Nepeaadyd uHGoOpMaUHUM M HAXOASIIMXCH B
npejaejax TePPUTOPHH, OrPAHUYEHHOW HeOOABIIMMH Ppa3MepaMH. KOMHATHI, 31aHMuA,
NpeanpusATHs, HA3bIBACTCH:

1) rno6anbHON KOMIIBIOTEPHOM CETHIO

2) uH()OPMAIMOHHON CHCTEMOM C THITEPCBAZAMH

3) JOKaIbHON KOMITBIOTEPHOMN CEThIO

4) >IEeKTPOHHON MOYTOMN

3. Kondurypauus (Tomosiorusi) JOKaJbHOil KOMIbIOTEPHOIl ceTH, B KOTOpOii Bce padouune
CTAHIHMH COEJMHEHbI HENOCPEACTBEHHO C CEPBEPOM, HA3BIBACTCH!

1) xosbIeBOM

2) paauanbHOR

3) UIMHHOM

4) npeBOBUIHOM

4. lna xpaHeHusi (pailyioB, NMpeJIHA3HAYEHHBIX /JIs1 00ILIEro J0CTyNa MoJb30BaTelell ceTH,
HCTIOJIb3YeTCH

1) daiin-cepsep

2) pabouast CTaHIHS

3) KIHEHT-cepBeEp

4) KOMMYyTaTOp

5. KomnbioTep, nNpeaocTaB/IsOMINA CBOH pecypchl B M0Jb30BaHNe APYTUM KOMIIbIOTEpPaM NpH
COBMECTHOI padoTe, HA3bIBACTCS:

1) wineHTOM

2) KOMMYTaTOpOM



3) craummei
4) cepBepoM

6. KomnbroTep, MCHOIBL3YIOIIMIT pecypchl JPyroro KOMNbIOTepa IPH COBMECTHOW pagore,
Ha3bIBaeTCs:

1) xiareHTOM

2) KOMMYTaTOpOM

3) cranmuei

4) cepBepoM

7. Jas ynpapJjieHusi padoroii IBM u oGecneyeHusi B3aMMoOJeHCTBHs C MOJb30BaTeJeM OH
J0JIZKEH OBITh YKOMILJIEKTOBAH MPOTrPAMMHOI CHCTEMOIi, HA3bIBaeMOii

1) onepalMoHHOi

2) nHPOPMAITOHHOH

3) TeXHUYECKOM

4) opraHu3aIOHHON

8. B npuBe/IeHHOM CIUCKE KJIACCOB MPOrPaMMHOT0 00ecTieYeHHus
1) cucremHoe;

2) NPUKITaTHOE;

3) HHCTPYMEHTAJILHOE;

4) anropuTMHUYECKOE;

UMeeTcsl HeTOYHOCTH — He CYIIeCTBYeT KJacca ...

9. Onepanuonnsie cucteMbl IBM oTHOCATCS K KjIaccy
1) cuctemHOrO

2) MPUKJIATHOTO

3) HHCTPYMEHTATILHOTO

4) anropuTMUYECKOTO

NMPOrPaMMHOI0 o0ecreYeHns.

10. Ta6au4HbIH MPOLECCOP OTHOCUTCH K KJIACCY
1) cucremHoro

2) MPHUKIIaTHOTO

3) HHCTPYMEHTAIBHOTO

4) anropUTMUYECKOTO

NMPOrpaMMHOIo odecreyeHus.

11. Cucrema nporpammupoBanus Visual BasiC oTHocuTcsl K Kiaaccy
1) cucremHOTO

2) MPUKIIATHOTO

3) HHCTPYMEHTAIBEHOTO

4) anropUTMUYECKOTO

MPOrpaMMHOTI0 0GecneYeHusl.

12. YerpoiicTBo, Ha3pIBaeMoe rpadonocTpouTesieM (MJIOTTEPOM), MPeTHAZHAYEHO /TSI
1) BeiBos1a rpaduueckoi HHGOpMAIIUU Ha OYMaKHBIH HOCHTEITh

2) BBos1a rpaduueckoii napopmanuu B 9BM

3) CKaHUPOBAHUS TOTOBBIX YEPTEKEW B MPOrPaMMy

4) mocTpOoCHHUs YePTEeKEH O3 MPUMEHEHUS KOMITBIOTEpa

13. ABTOMaTH3MpPOBaHHOE padoyee MeCTO HHKEHEPA-KOHCTPYKTOPA NMpeacTaBaseT co00i
1) nporpaMMHO-TEXHIHUYECKHI KOMIUIEKC Ha 0a3ze paboueil cTaHIuu



2) MpOrpaMMHO-TEXHUYECKUI KOMITIEKC Ha 0a3€e JIOKaJIbHON BBIYMCIUTEIBHON CETH
3) mporpaMmy Jjisi aBTOMATH3aIlUH HH)KCHEPHBIX PAaCYeTOB
4) anmapaTHbIC BEIYUCIUTEIIBLHBIC CPEICTBA 0€3 yueTa YCTAHOBJICHHBIX HHKCHEPHBIX MPOrpaMM

14. Ucnonb30BaHNe B NMPAKTHKE WHKEHEPHBIX PAcYeTOB JOKAJIbHON BBIYMCIUTEILHON CeTH
HE no3Boasier

1) ucnonbp30BaTh AUHYIO HHPOPMAIIMOHHYIO 0a3y JIJIsl HECKOJIBKUX CIICI[HATUCTOR

2) OpraHu30BaTh MapajIeIbHbIC BEIYHCICHHS

3) pactpeeTuTh pelieHIe OTACIBHBIX MM0/13a/1a4 €AMHOM 331a4i MEKIY KOMITbIOTEPAMU

4) xaxaoi paboueii CTaHIIMK BBICTYIIATh B KAYECTBE CEpBEpa

Tema Ne5. Ilpumenenne IBM npu pemieHMH 3a7a4 MOJEJUPOBAHUA XUMHMKO-
TEXHOJOTMYEeCKUX MPOLeccoB

1. 3agaya annpoKCMMAIUH TA0JMYHBIX TAHHBIX HCIOJIb3YeTCs 15
1) mox6opa moaxozsieit pyHKITUH.

2) ynopsijioueHus JaHHbIX B TaOJIHIIE.

3) nonyyenus 60oJee TOYHOTO 3HAUCHHS BBIYUCIIIEMON BETHYUHBI.

4) nipecTaBIEHUS PE3yJIbTATOB B TpaduuecKoii hopme.

2. AnnpoxcuManus Ta0JUIHBIX TaHHBIX JUHeHHOo# PpyHkiueii HE MoxkeT ObITh HCIOJIB30BaHA
s

1) mocTpoeHus uarpaMMbl COCTOSIHHS <OKUIKOCTh-TIap>» JIJIsl OWHAPHBIX CMECCH.

2) TaprPOBKH MPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOTIap.

3) TUHEHHON HHTEPIOJIAIMH KO PUINESHTOB KOHIICHTPAIIMY HATIPSKSHHIA.

4) MOCTPOEHHUS PETPECCHOHHOW MOJAEAM TIEPBOTO TOPSAKA IS  XMUMHKO-TEXHOJIOTHYECKOTO
mpoiiecca.

3. lns cymecTBeHHO KPUBOJIMHEHHBIX QYHKUMH B KayecTBe annpoKCHMHUPYIOleii HauboJiee
3¢ PeKTUBHO UCIIOJIb30BATH

1) mosMHOM OTpEIeTICHHOMN CTETEHH.

2) nuHEHHYI0 (QYHKIIHIO.

3) rumepOomy.

4) TPUTOHOMETPHUYECKYIO (PYHKIIHIO.

4. Ecau 3HayeHne KOI(pPUUHEHTa CHMKEHHS J0NyCKAeMOro HanpsiKeHUsl B 3aBUCHMOCTH OT
THOKOCTH CTeP:KHSI PacCYUTHIBaeTcs1 Mo popmy.ie

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

TO, MO’KHO CKa3aThb, IPUMEHAECTCHA METOX

1) TUHEWHOM UHTEPIIOJISIINH.

2) SKCTPAIOJISAIMK Ha OCHOBE KyOHUYECKOTo CILTaifHa.
3) KOHEUHBIX Pa3HOCTEH.

4) neneHus OTPE3Ka IMOIMOJIaM.

5. IloxOoop mapaMeTpoB HEHTPOOEKHOr0 Hacoca rpaguyecKUM MeTOA0M, TNMOKA3aHHBLIH Ha
pHuCyHKe



60.0
55.0
50,0
450 ]
40,0 =

35,0 Vi =

30.0

250
/-’

20,0
15.0
T-’
0 500 1000 1500 2000

10.0

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
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5,000 1+ -
‘\"“—» »—-"“‘HFAV—‘
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: 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

Hanpasienuro noarorosku 6akanaspos; 20.03.01  «TexHochepHas 6€300aCHOCTH»
HpO(l)I/IJ'IB IIOATOTOBKHU «be30macHOCTh TEXHOIOTHUECKUX OPOILECCOB U IMMPOU3BOACTB»

(raumenosanue)

KoMmuiekT 3agaHuii 1yl KOHTPOJIbLHOM padoThI
no quctumuinHe (Moayiio) «lIpuMenenrne 9BM B WHKCHEPHBIX pacyeTax»

(HauMeHOBaHHUE JIUCLUUILIHHBI)

KonTtpoabHast pabora Nel

Tema Ne3: [Ipumenenne IBM npu penieHuM pacyeTHbIX 33124 00JIbIIOH
CJI0KHOCTH

3ananue
Hcnons3ys Moy Beem nporpammuoro kkomiuiekca APM WinMachine BeInoaHUTh
pacyeT CTaTHYCCKH HEONPEIeIMMOro Opyca Ha CTaTHYSCKYH) IPOYHOCTH C
COXpaHCHHEM pe3yJIbTaTOB B TekcToBOM (haiiiie MS Word. Dckus u pacueTHas cxema
Opyca rmokazana Ha pucyHnke. Martepuan 6pyca C13. bBpyc cocTOUT U3 IByX CEerMEHTOB
pa3HbiX ceueHuil. CeueHrne CerMeHTOB Opyca 3a/1aHo.

Ta6J'II/I]_Ia C HCXOJHBIMH JaHHBIMH

Ll! L21 L31 L41 q, Ml Fl
MM | MM | MM | MM H/m Hv | H

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

Pacuetnas cxema 3amaHHOTO Opyca M CEYEHHsI €0 CETMEHTOB OIPEACNISIOT BapUaHT
3a/1aHusl.
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Kpurepuu oueHku:

Kpurtepuii MakcumMajibHO# olleHKH — HA 15 0aJ1i10B

Boimonnensl Bce TpeboBaHusA 3ajaHus K pabore. ['pamoTHO mocTpoeHa
reoMeTpuuYecKas MOJIENb C UICXOAHBIMU JaHHBIMH. [IpaBUIbHO 3a1aHbI CEYSHHS] 000UX
CEeTMEHTOB Opyca. B TEKCTOBBIN OTUET MOMEIICHBI BCE PE3YNbTAThl BHITOJIHEHHBIX
nporpaMMoil  pacueToB. BreimonHeHo Bce HeoOxoaumoe —(opmarupoBaHHE U
oopmIIeHHE TEKCTOBOM 4YacTH C HCIOJb30BaHUEM UHIpU(PTOB, BBHIpAaBHUBAHUS,
oowsekToB MS Equation.

Kputepuii ouenku na 10 6aoB

Beinonnensl Bce TpeOoBaHus 3amaHus K pabore. C HeOONbIIMMH OMIMOKaMU
MOCTPOEHA T€OMETpUYecKass MOJENIb C MCXOAHBIMU JaHHbIMU. C HE3HAUYUTENbHBIMU
OmuOKaMH 3aJIaHbl CEYEHUsSI 000UX CETMEHTOB Opyca. B TeKCTOBBIN OTYET OMEIIECHbI
BCE pe3yJdbTaThl BBIOJHEHHBIX NporpamMmoi pacueroB. PopmaTupoBaHue W
odopmIIeHHE TEKCTOBON YaCTH BBIMOJTHEHO C HECYIIECTBEHHBIMH OIIMOKAMHU.

Kputepuii MUHMMAIBHOI OLIEHKH — S 0aJ1J1I0B

Brimonnensl He Bce TpeOoBaHMS 3alaHusi K paboTe. ['eomerpuueckass MOAEHb C
UCXOJHBIMU JaHHBIMM TIOCTpO€Ha C UeNbIM psAaoM omubok. C HEKOTOPhIMU
HETOYHOCTSIMU 3aJlaHbl CEYEeHHs O0OMX CerMeHTOB Opyca. B TekcToBbIil OTYeT
NMOMEIIEHBl HE BCE  PE3yJbTaThl  BBIMNOJHEHHBIX  MOPOrpaMMOM  pacueToB.
dopmaTtupoBaHue U OPOPMIICHHE TEKCTOBOM YacTH BBIINOJHEHO C CYIIECTBEHHBIMU
OIHUOKaMHU.

Kpurtepuii OlieHKH «HEyI0BJIETBOPUTEIbHOY!

Ecnn xoTs Obl OJIMH U3 NEPEYUCIIEHHBIX KPUTEPUEB JUIsi MMHUMAJIbHOW OLICHKU HE
coOro1aeTcs, BHICTABISIETCS OLIEHKA «HEYIOBJIETBOPUTEIHHO», paboTa BO3BpalaeTCs
Ha J10paboTKy.

KonTpoabHasi pa6ora Ne2
Tema NeG: PazpadoTka KOMIBIOTEPHBIX MPOrPaAMM /ISl pellleHUs NPUKJIATHbIX
HHKEHEePHBIX 3a/1a4

3aganue

Hcnonb3ys tabmuunbii mporeccop MS Excel paspaborats nmporpammy pacueTa Bajia
HAa CTaTHUYECKYI0 NPOYHOCTh C MOMOIINBIO TPEThEM TEOPHH TMPOYHOCTU. ICKU3 U
pacueTHas cxeMa Baja MokazaHa Ha pucyHke. Marepuan Bana Ct45. J[uamerp Bania
OTIpeNIeNsIeTCS W3 YCJIOBHUS IPOYHOCTH HA YHUCTOEC KPYdeHHE I10 3aHIKCHHOMY



nomnyckaemMomy Harpsbkenuto — 25 MITa. TTocagka Bana ocymiecTBIsSIETCS. C TIOMOIIIBIO
NOAIIMIHUKOB KauyeHus. I[Iporpamma JoJKHAa, B TOM YHUCJE, CTPOUTH BIIOPHI
BHYTPEHHUX MOMEHTOB H ONPEACISATh MAKCUMAJIbHBIE 3HAUECHUS .

Tabnuiia ¢ UICXOIHBIMU JJAHHBIMU

Ly, | Lo | L3, | La | Ls, | Le, | L7 | Lg, | Mi=Mgy, | M3, | Fi, | F,
MM | MM | MM | MM | MM | MM | MM | MM Hwm Hm | H H

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

OCKU3 U pacdcTHas CXeMa 3aIaHHOI'0O BaJia OIPCACIAIOT BApUAHT 3aaHUS.
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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

Hanpasienuro noarorosku 6akanaspos; 20.03.01  «TexHochepHas 6€300aCHOCTH»

HpO(l)I/IJ'IB IIOATOTOBKHU «be30macHOCTh TEXHOIOTHUECKUX OPOILECCOB U IMMPOU3BOACTB»
(raumenosanue)

KoMmuiekT 3agaHuii 119 BHINOJTHEHHUS PACYETHO-TPaduuecKoii padoTsl
no quctumuinHe (Moayiio) «lIpuMenenrne 9BM B HHKCHEPHBIX pacyeTax»

(HauMeHOBaHHUE JIUCLUUILIHHBI)

Tema Ned: Ilpumenenne IBM npu pemieHun rpapuuecKux 3aaa4

Bapuant 1

3aganme:

PacueTsl TOJICTOCTEHHBIX LMJIMHIAPOB MO/ BHYTPEHHUM JaBi€HUEM. 3aJada peraeTcs
B cpejie TabnuuHoro nporeccopa MS Excel.

[Tpumenss Il teoputo mpoyHocTH MOAOOpaTh TOJIIMHY CTEHKH TOJICTOCTEHHOTO
MUINHApA, eciin BHyTpeHHee naBienue paBHo 80 MIla, BHyTpennuit paguyc = 100
MM, Marepuan nuuinHapa — CT45, koappunueHT 3anaca npoOYHOCTH TPUHATH PABHBIM
1,5. TlocTpouTh 3MIOPBI OKPYKHBIX, PAIUATBHBIX U KBUBAJICHTHBIX HAMPSHKEHUH MO
TOJIIIMHE CTEHKH LUJIMHAPA ¢ aroM 1 mm.

dy

VYca0BUe NPOYHOCTH COCTABJIEHO O TPEThEW TEOPUU TPOUYHOCTH:

2 2
H 6H

sl =px 2 gfs]

N3 Hero omnpeaensieTcss HAPY>KHbIM JUAMETP W, COOTBETCTBEHHO, NpPHU 3aJaHHOM
BHYTPEHHEM JUAMETPE - TOJIIINHA [IUIUHIPA.



Jlanmee 1O W3BECTHBIM JUAMETPaM pPACCUUTHIBAIOTCS OKPY)KHBIC, pagualibHbICe U
SKBUBAJICHTHBIE HAIPSHKEHUS U CTOATCS UX DIIOPHI.

PacueTs! HanpsKEHU BBITOIHUTD Y€PE3 KaXIbIA MM.

PaananbHbie HANTPsKEHUSA:

d? d> 0
Sr :P]_)( 6H - H :
d?-d2 4% 2 5

OKpy>XHbIE HAMPSHKEHUS:

d2 d, ¢
SRl A

rae I' - moJisipHas KOOpJAMHATa, U3MEHSETCA OT BEJIWYMHBI BHYTPEHHErO pajauyca 110
BEJIMYMHBI HAPYKHOTO pajinyca.

Ucnonw3ys pynknuun MAKC u MUH, onpenenure MakCuMajibHble U MUHUMAJIbHBIC
HaIPSHKEHUS.

Bapuant 2

PacueTsl TONCTOCTEHHBIX HWIMHAPOB MPHU JIEHCTBUM HApPYKHOTO JaBJICHHS. 3anaya
penraercs B cpejie TabnmaHoro nporeccopa MS Excel.

[Ipumenss Il teoputo mpoyHocTH noAoOpaTh TOJIIIMHY CTEHKH TOJICTOCTEHHOTO
HWJIUHIpa, eclii HapykHoe aaBieHue paBHo 80 MIla, saytpennuit paguyc = 100 MM,
matepuain mumnapa — CT45, koaddunmenT 3amnaca npoYHOCTH MPUHATH paBHBIM 1,5.
[TocTpouTh SIIOPHI OKPY)KHBIX, PaTUATbHBIX W OSKBUBAJIEHTHBIX HAMPSHKEHUN 10
TOJIIIIMHE CTEHKU IMJIMHJPA C T1arom 1 M.

YcnoBue IMPOYHOCTHU COCTABJICHO I10 TpeTBeﬁ TCOPHUH IPOYHOCTH.

2
sl =PeZte g

N3 wnero OoIIpPCACIIACTCA HaPY)I(HbII;'I AUaMCTp M, COOTBCTCTBCHHO, IIPpH 3aJaHHOM
BHYTPCHHEM AMAMCTPC - TOJIMHA DUJIWHAPA.

I[anee IO H3BCCTHBIM JHUAMCTpPaM pPACCUHUTBIBAIOTCA OKPYIKHBIC, pPAAUAJIBHBIC U
9KBUBAJICHTHBIC HAIIPSIKCHUA U CTOATCA UX OITHOPLI.



PacyeTsl HalIpsKEHUN BBINIOJIHUTD Y€PE3 KaXKbId MM.
Pannanbable HANPSIKEHUSA

d2 *® d2 O

Sr:_szdz Ild2 g_ 4 61[2i

H - 6H >¢ g
Opr>KHBIC HanpsHKCHU

d?> & d?

S, =- Pyt Gl

d--d; 7

rae I - mojiipHas KOOopAuHaTa, U3MCHSCTCS OT BCIMYMHBI BHYTPCHHEro paauyca a0

BEJTMYMHBI HAPYKHOTO pajinyca.

Hcnonws3ys ¢dyukimun MAKC u MUH, onpenenure MakcuMaiabHbIE 1 MUHUMAJIbHBIC

HaIIpsI>KCHUA.

Bapuant 3

PacueTsl TOJICTOCTEHHBIX OUWJIMHAPOB IIOA BHYTPCHHMM W BHCHIHUM JaBJICHHCM.

3amava peraercs B cpejie TabnuyHoro mnpoueccopa MS Excel.

Buytpennee nanenue papHo P; = 80 Mlla, a napyxxnoe maienue P, = 120 Mlla,
BHyTpeHHUN paanyc = 100 mMm, HapyxHubii paauyc paBer 200 mm. [TocTpouTs 3mropbl
OKPY)KHBIX, PaJHabHBIX W SKBUBAJCHTHBIX HANPSDKCHWH IO TOJIIUHE CTCHKUA C

marom 1 M.

ds

IIo wu3BeCTHBIM JaMamMeTpaM  PACCUYUTBHIBAIOTCA  OKPYIXKHBIE,
DKBUBAJICHTHBIC HANPSLKEHUS U CTOSATCS UX DITIOPBI.

PacueTsl HanpsKeHN BBIOJIHUTD Y€PE3 KAKIBIA MM.
PannanbHble HANPSIKEHUS

S =P1>082H_ P2>dH2_4XP2'P1 xd;f)di
r d2_d2 dZ_dZ r2

Oxpy>XHbIE HANPSHKEHUS:

s = Ple Bt gL f 0
dH_dGH dH_dGH r

padralIbHbIC

)51

rae I - mojigpHas KOOpAWHaTa, U3MCHSCTCS OT BCIMYMHBI BHYTPCHHErO paauyca a0

BEJIMYMHBI HAPYKHOTO pajinyca.



Ucnonwsiys dyukiuu MAKC u MUH, onpenenure MakcuMmaibHble 1 MUHUMAJIbHbBIC
HaIpsKEHHUS.

Bapuant 4

PacueTsl COCTaBHBIX TOJCTOCTEHHBIX IIWJIMHAPOB I0J] BHYTPEHHUM JABJICHUEM.
3anaua perraercs B cpejie TabnmyHoro npoieccopa MS Excel.

B 00OBIYHOM TOJICTOCTEHHOM IIMJIMHJIPE HEBO3MOXKHO O0ECIEYUTh JaBicHHE OOJbIIe,
yem 50% 0T A0MyCKaeMoro HampspKeHHs, - MPOUCXOJUT €ro paspyiieHue. YToObl
co371aTh COCY/Ibl OOJBIIETO JABJIEHUS, UCIOJIb3YIOT COCTAaBHbIE IWJIMHIPHL. B Takux
WIMHIPAX U3-3a MPUMEHEHUS MOCAJKH C HATATOM MPOUCXOIUT MepepacrpeaesicHue
OKPY KHBIX HaIpsHKCHUH.

[Ipumenss Il Teoputo mnpouyHocTH mMoOAOOpaTh HAPYXKHBIM TUAMETpP BHEIIHETO
MWINHAPA, €ciiu BHyTpeHHee naBieHue paBHo 120 MIla, BHyTpeHHHMI nuamerp
BHyTpeHHero nunuHapa - 100 MM, mpenen TekydecTn MaTepraioB 000UX HUIHHIPOB
— 300 MlIla, monyns ynpyroctu Marepuana — 200 I'Tla, xoaddunuent 3amaca
IPOYHOCTH MPUHATH paBHBIM 1,5. [IOCTPOUTH AMIOPHI SKBUBAJIEHTHOTO HAIPSKEHUS B
3aBHCUMOCTH OT KOHTaKTHOTO JuameTpa dk.

N

VYcaoBue NpOYHOCTH COCTABJIEHO MO TPEThEN TEOPUU MTPOUYHOCTH:

N3 Hero OIIPCACIIACTCA Hapy}KHbeI AUaMCTp U, COOTBCTCTBCHHO, TOJJIIHMHA TUJIHWHAPA.

I[anee 10 U3BCCTHBIM AUAMCTpaM PACCUUTBIBAIOTCA 3KBHUBAJICHTHBIC HAIPSKCHUA U
CTOSTCA UX DIIOPHI.
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[Ipn mocTpoeHMH S0I0P HYXXHO H3MEHATh BEJIMYHMHY KOHTAaKTHOTO JHWAaMETpa OT
BEJINYMHBI BHYTPEHHETO AUaMeTpa 40 BEJIMYMHBI HAPYKHOIO JUAMETPA.



PacueTsl HanpsiKeHUN BBINOJHUTD Yepe3 Kaxablid 1 Mm

IIo pesynbraTaM pacyeTOB ONPEACIUTh KOHTAKTHBIM paguyc, IIpU KOTOPOM
HKBHUBAJICHTHBIC HAMpPsDKEHUs OyayT MUHUMAaJIbHBIMH. s pemeHus »Tod 3amadu
cienyeT Bocnodib3oBarbes pyHkuueir MUH.

Bapuanrt 5

PacyeTsl TOJCTOCTEHHBIX IMIMHAPOB. TeMIepaTypHble HampsDKEHUs. 3aaada
pelaercs B cpejie TabnuuHoro nporueccopa MS Excel.

[Mpumenss Il teoputo mpoyHocTH MOAOOpaTh TOJIIMHY CTEHKH TOJICTOCTEHHOTO
WINH/PA, eciu BHyTpeHHee naBieHue pasHo 80 MIla, Bayrpennuii quamerp = 100
MM, Marepuan uuinHapa — CT45, koappunueHT 3anaca IpoOYHOCTH TPUHATH PABHBIM
1,5. TlocTpouTh OSIIOPHI TEMIIEPATYPHBIX HAMPSHKEHUH 1O TONIIUHE CTEHKU
pPacCUMTaHHOTO LMJIMHJIpA NMPU OTCYTCTBUM BHYTPEHHETO M BHEILIHETO JaBJICHUH MpHU
nepenage Temrepatrypel B /0 rpam, Momynas ympyroctu crtam — 200 [Tla.
TeMmeparypHblii k09OdUIMEHT IMHeHHOr0 paciumpenus cram 125 © 107, TermoBoii
peKUM — CTallMOHApHbIM, €€ W3MEHEHHE IO TOJIIMHE MPOUCXOAUT IO
aorapu(MUIECKOMY 3aKOHY.

VYcaoBue NpOYHOCTH COCTABJIEHO MO TPEThEW TEOPUU MPOUYHOCTH:

2xd?

SIII :H::dz_ d2
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N3 Hero onpenenseTcss HApYKHbIM TUAMETP U, COOTBETCTBEHHO, TOJIIIMHA [IUIUHIPA.
J/lamee 1O W3BECTHBIM JAMAMETPaM pPACCUUTHIBAIOTCS PaJAAIbHBIE, OKPY)KHBIE U
SKBUBAJICHTHBIE HAIPSKEHUS U CTOATCS UX DIIIOPHI.

PacyeTs! HanpsKEHN BBITOIHUTD Y€PE3 KaXIbIA MM.

PaananbHbie HANTpsKEHUSA:

ae|n2><r 0
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Oxpy>XHbIE HANPSHKEHUS:
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rae I - modsipHasl KOOPAMHATA, U3MEHSETCS OT BEJIMYMHBI BHYTPEHHETO paauyca N0
BEJIMYMHBI HAPYKHOTO pajinyca.

Ucnone3ys pynknun MAKC u MUH, onpenenure MakCuMajibHbIE U MUHUMAJIbHBIC
HaIpsHKEHUS.

Bapuanr 6
Pacyetsl Bpammaromerocsi CIUIONTHOTO JUCKa (pacdeT B COOTBETCTBHH C MOJCIIBIO

TOJICTOCTEHHOTO IMJIMH/pA). 3aj1aya peniaeTcs B cpejie TabJuIHoro mpoieccopa MS
Excdl.

[Ipumenss |l Teopuro MPOYHOCTH paccUUTaTh JIONMYCKAEMYIO YIJOBYIO CKOpPOCTh
Bpatenus crutomHoro (d,, ® 0) mucka [W], eciu ero HapyskHbIH Auamerp paBeH 500
MM, Marepuan — TuTaH, Moayns ympyroctu — 100 I'Tla, xoaddumment Ilyaccona
paBeH — 0,3, yaenpHbI Bec TuTana — 4500 KF/M3, nonyckaemoe Hampspkenue — 400
MITa.

Ycnosue npquocm'

s;:;:g {3+ mpd? £fs]

3Has yIJI0BYIO CKOPOCTh, ONPEICIUTE JOIMyCKaeMOoe YMCiIo 000poTOB aucka (00/MuH).
Jlanee pacCUUTHIBAIOTCS OKPYXKHBIC, paJMalbHbIC U DKBUBAJICHTHBIC HAMPSHKCHUS H
CTOSITCS HIX DITIOPBHI.

Pacuers! HanpsKEHUI BBITTOJHUTD YEPE3 KaXKAbIA MM.

PaauanbHble HATPSOKEHMS:

2
s :%4% m){0,25>d2 - r 2)

Okpy>XHbIE HANPSHKEHUS:
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rae I - modsipHasl KOOPAWHATA, U3MEHSETCS OT BEJIIMYMHBI BHYTPEHHETO paauyca N0
BEJINYMHBI HAPY>KHOT'O pajnyca.

Ucnonp3ys dynknun MAKC u MUH, onpenennte MakcuMaibHbIE U MUHUMAJIbHBIE
HaIpsHKEHUS.

Bapuanr 7.

Pacder muIMHAPUYECKOTO TOHKOCTEHHOTO COCYJa, 3alOJIHEHHOTO KHUIAKOCThIO. B
ATOM 3ajaue paccMmaTpuBaeTcs Haubosee MmpocTas MOJEIb — ME3MOMEHTHAsl TEOpHs
oOonouek. B kayecTBe HArpy3ku NPUHUMAETCS TUAPOCTATUYECKOE JaBJICHUE
AKUJKOCTH, 3aMIOJIHSIONICH [IWIIHHJIP.

A h R
>
©
\J
3aganue

Ucxonubie naHHbIe:
Kuakocts — Bosa (yaensHbIi Bec g= 10000 H/v®:
Pamnyc nnnmunapa — R = 3 M;
JlnuHa uuHapa —a = 6 M;
Matepuan muauaapa — Ct 20 (mpemen tekydectn 240 MIla, koaddunment 3amaca
IPOYHOCTH MIPUMHUTE PaBHBIM 1,5).
1) 13 yciioBus MPOYHOCTH B COOTBETCTBHE ¢ OE3MOMEHTHOMN TEOpHEH IO YETBEPTOM
TEOPUH MTPOYHOCTH OMPECIIUTE TONIIUHY CTCHKU ITUIMHAPA.
2) TlocTpoliTe AMIOPHI MEPUIUOHATIBHBIX, OKPYKHBIX U 3KBUBAJCHTHBIX HAIPSHKCHHUN
10 BBICOTE IMJIMH]IPA.
B cootBercTBHE C 0€3MOMEHTHOW TEOpHMEH TOHKOCTEHHBIX O00OJOUYEK, B CTEHKaX
MOTOOHBIX COCY/IOB JCUCTBYIOT MOCTOSIHHBIC TIO JJIMHE IMUIMHIpPA MEPUIUOHAIBHBIC
HaIPSHKCHUS, KOTOPBIC PACCYUTHIBAIOTCS IO hopMyIie:

c°Rra

S:
Yo2oh




Y, U3MEHSIOIINECS 10 JUHEHNHOMY 3aKOHY, OKPYKHBIE HAIIPSKCHHUS

S{ x):gxxxg

1) JlomyckaeMoe HaIpsDKEHHE OIPEISIUTE KaK OTHOIICHHWE TMpejeia TEeKy4ecTh
3aJIaHHON MapKu CTalIH K KO3 (OUIIMEHTY 3armaca MPOYHOCTH.

2) CHavayia ¥3 YCJIOBHS NMPOYHOCTH IO YETBEPTOH TCOPUHU MPOUYHOCTH OIPEICITUTE
TOJIIIUHY CTCHKH COCY/Ia:

c>’R:a
SI;{(B :“2—>hx\/§£[s]

Pemure Ha Oymare 3TO HEpaBEHCTBO OTHOCHTEIILHO TOJIIMHBI CTeHKH h. BBemute
MOJIY4YE€HHYIO (DOPMYITY JJI BEIYMCIICHUS TOJIIIMHBI CTEHKHU B STYEHKY pab0OYero JMcTa,
3aMEHUB HEPABEHCTBO HA PABEHCTBRO.

3) IoxacraBnsss tommuay h B dopmynsr (1.24) (1.25) u (1.26) paccuuTaiite
HAPsHKEHUS 110 KoopauHaTe X OT HyJIs 70 a ¢ marom 10 cm

4) MHcnone3ys ¢yukiuun MAKC wu MUH, omnpenennre MaKCHMallbHBIE |
MUHHMAaJIbHbIE 3HAUYCHHUS 110 KAXKJIOMY U3 BHJIOB HANPSHKEHUM.

5) Ha pa3HbIX quarpaMmax IOCTPOUTE MIOPHI BCEX TPEX BUIOB HANPSHKCHUH.
DKBUBAJICHTHOE HAIPSHKEHUE MPH IJIOCKOM HANPS)KEHHOM COCTOSIHUM T10 YETBEPTOM
TEOPUU MTPOYHOCTH PACCUUTHIBAETCS 0 popmyIie:

st =tbivsivb.-s.y]

Ecau HyXHO, 4TOOBI SMIOpa HanpsDKEHUM PacHoJIOKUIACh MPaBWIBHO — BJOJb
UUJIMHIpA MO BBICOTE, MOMEHSAWTE ISl KaXXIOTO psiAa 3HaueHus X U Y MECTaMH.
Kpome Toro, 3HaueHuss X OTCOPTUPYHTE B OOpaTHOM TMOPSJKE — OT OOJBIIETO
3HAYEHUS K MEHBIIIEMY .

Kpurepun oneHku:

Kpurepuii makcumaibHo oueHkn — 10 0ansioB

Brimonnensl Bce TpeOoBaHUS K pacyeTHo-rpaduueckoit pabote. be3 ommubok
BBITIOJIHEH BBIBOJ OCHOBHOU (popMyiibl. ['pamoTHO pa3paboTana TabmudyHas MOJEb B
MS Excel. [IpaBuibHO HCIIONB30BaH MEXaHH3M a0COJIOTHOM aapecanuu siueek. [1pu
MOCTPOEHUU JMIOP MPABWIBHO BbIOpAaH TUN Auarpammbl. JluarpamMma coAepKUT BcCe
HEOOXOJMMBbIE JIsi pelieHus 3anadu atpuOyThl. [lodyuyeHHOe pelieHHe YCHElHO
3alMIIEHO BO BpeMs IMyOJIMYHOT0 00CYKICHHSI B IpYMIIE.

KpuTepuii onenku Ha 8 6a/1710B

BeimonHnensl Bce TpeOoBaHus K pacyeTHO-rpaduueckod pabote. be3 omubok
BBITIOJIHEH BBIBOJ OCHOBHOM (popmyiibl. C HEKOTOPBIMHM HEIOCTaTKaMu pa3paboTaHa
tabnuuHas mozens B MS Excel. He Bcerma rpaMoTHO HCIONB30BaH MEXaHH3M
aOCONIOTHOM azpecanuu sdeek. [Ipy mocTpoeHuu 3MI0p NpaBUIBLHO BBHIOPAH THUI
auarpaMmbl. J[marpamma coJepKUT HE BCe€ HEOOXOAMMbIE UIsl pelIeHUs 3a/layu



atpuOyThl. [lodydyeHHOE pellleHre XOpOoIlo 3allUIIeHO BO BpeMs MYOJIUYHOTO
o0CyX/IeHHsI B TPYTIIIE.

Kpurtepuii MUHMMAIBLHOI OLIEHKN — HA 6 0aJ1J10B

Brinonaensl He Bce TpebOoBaHUsSI K pacyeTHO-rpaduueckoit padore. C HEKOTOPHIMU
OIIMOKAaMU BBITIOJIHEH BBIBOJ OCHOBHOU (hopmyibl. Tabmuunas moxens B MS Excel
MOCTPOCHA CO 3HAYUTEIBbHBIMH HeIOCTaTKaMH. [Ipy pereHnn 3a1auu He UCIOJIb30BaH
MEXaHHU3M a0COIIIOTHOM afpecanuu siaeek. [Ipyu mocTpoeHnu SMIop MpaBUIIBHO BhIOpaH
TUI UarpaMmbl. JlnarpamMma comepKUT HE BCe HEOOXOMMMBIE U1l PEIICHUS 3a/1auu
atpuOyTel. [lomydeHHOE pemeHne YIOBICTBOPUTEILHO 3alIUIIEHO BO BpeMs
MyOJIMYHOTO OO0CYKACHUS B TPYTIIIE.

Kpurtepuii olieHKH «Hey10BJI€TBOPUTEIbHOY!
OueHka «HEyIOBJIETBOPUTEIBHO» BBICTABIISIETCS B TOM CIIy4ae, €CJIU HE BBINOJHEH
XOTs ObI OJTUH MIYHKT KPUTEPHUEB MUHUMAJILHOM OIIEHKH.



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

Hanpasienuro noarorosku 6akanaspos; 20.03.01  «TexHochepHas 6€300aCHOCTH»

HpO(l)I/IJ'IB IIOATOTOBKHU «be30macHOCTh TEXHOIOTHUECKUX OPOILECCOB U IMMPOU3BOACTB»
(raumenosanue)

Tembl pepepaTon
no guctuminae (Moaysio) «lIpumenenne 9BM B MHKEHEPHBIX pacyeTax»

(HanMeHOBaHME TUCIUILIAHEL)

Tema Ne/: AHanu3 BO3MOKHOCTel HanbOoJiee N3BECTHBIX MPOrPAMMHBIX MAKETOB
AJISl pelieHus NPUKJIAJIHbIX 3a/1a4

1. OmnepauuoHHbIE cHCTEMBI, Cpelbl KW O0O0JOYKH, HucHoyib3yemble B OBM mnpu
pELICHNN NH)XEHEPHBIX 3a/1a4.

2. Maremarndeckuii makeT nporpammuHoro obecreuenuss MathCad mist pernenus
IPUKJIAJIHBIX 33/a4.

3. Maremaruyeckuii makeT mporpammHoro ooecreuenuss MathLab mis pemenus
IPUKJIATHBIX 3a7ad.

4. IlporpaMMHBIA MHakeT Il MOJIEIMPOBAHUS XHMHKO-TEXHOJIOTMUYECKHX CHUCTEM
ChemCad nns penreHus: IPUKITATHBIX 3a]1a4.

5. AnnpokcuMarus JaHHbIX METOJIOM HaUMEHBUINX KBa/IpaToB.

6. IlporpammupoBanue Ha si3bike AutoLisp AutoCad mist pereHds MNPUKIATHBIX
3aj1ay.

7. IlporpammupoBanue Ha si3bike Visual Basic AutoCad muist pereHus NpUKITaTHbIX
3azay.

8. IIporpammupoBanue Ha s3bike Visual Basic MS ViSO ais perieHus: TpuKIaaHbIX
3azay.

9. IlapameTpuueckne MOJIEIH NPHU BBINOJIHEHNN TpauIeCcKUX MOCTPOCHUH.

10. OnTumuzanys Ha OCHOBE pPEIICHUs 3aJaydl JIMHEHHOTO MNpOTrpaMMHUpPOBAHUS C
TIOMOIIBIO TIporpaMMbl SOlver wimu Haactpoiiku [louck pemenus B cpene MS Excel.
11. YwucneHHble METOABl MHTETPUPOBAHMS U pelieHus AuddepeHIuaIbHbIX
YPaBHEHHU.

12. OcHOBBI METOJJa KOHEYHBIX 3JIEMEHTOB.

13. Pemienne nuddepeHnanbHbIX YPaBHEHUH XUMUKO-TEXHOJOTUYECKHUX MPOLIECCOB
METOJIOM Pa3JI0KEHUS B PSJIBL.

14. Meroasl ONTUMHU3aLMA XUMUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

15. OcHOBHBIE TOMOJIOTUN BEIYUCIUTEIBHBIX CETEH.

16. CoBpemeHHass BBIUMCIMTEIbHAS TEXHUKA [UIsI OPraHU3allud HHKEHEPHBIX
pacyeTos.



17. TlepcrieKTHBBI Pa3BUTHS KOMITBIOTCPHOW TEXHMKH M WX BIMSHHE HAa PEIICHUE
3a]1a4 XUMHUIECKON TEXHOJIOTHH.

18. YucioBbie THIIBI JaHHBIX UCIIOJIB3YIOTCS B s3bIke Visual Basic

19. Oneparopsl BeTBICHHS anropuTMa B sizbike Visual Basic

20. OnepaTopsl IIUKINYECKUX BbIUKCICHHH B s3bike Visual Basic

21. Onepatopsl opranu3zaiuu (aiiIoBoro BBoja U BeIBojA B s3bike Visual Basic

22. OpraHu3zamnusi JOCTyIa K sYeikaM 3JeKTPOHHOU Tabmuikl B si3bike Visual Basic
For Application MS Excel

23. O0bsBICHKE TTI00ANBHBIX M JJOKAJIBHBIX TEPEeMEHHBIX B si3bike Visua Basic

24. TIporpaMMHBIEC CHCTEMBI KJlacca TAOJUYHBIX TIPOIIECCOPOB

25. HazHaveHue TEeKCTOBBIX PEIaKTOPOB

26. CucteMbl ynpaBieHus: 6a3amMu JaHHBIX

27. Ha3zHaueHne MaTeMaTHIeCKUX MPOrPaMMHBIX MTAKETOB.

28. HawubOomnee wm3BeCTHBIE MPOTPAMMHBIE CHUCTEMBI JUII MOJCITUPOBAHHS XHMHUKO-
TEXHOJIOTUIECKUX MPOIIECCOB.

Kpurepuu oueHku:

MuHuMaIbHOE YKCIIO 0a/lIioB — 4 0ajura BBICTABIISACTCS MPU HEAOCTATOYHON CTEIICHU
PACKpBITHS TEMBI B XOJI€ CBOCTO BBICTYIUICHHUS, IPUBEICHUSA HEUCTKUX apTyMEHTOB H
HE BIIOJIHE aKTHBHOE YYacTHE B TUCKYCCHH IO MpoOiieMe, KoTopas Oblia pacKphiTa B
X0JIe JOKJIaa.

MakcumanibHOE 4Hnciio OaioB — 8 0aioB BBICTABIAECTCS IIPU  TOJHOIICHHOM
PACKPBITHM TEMBI B XOJI¢ CBOETO BBICTYIUICHUS, MPUBEIACHUS YETKUX APTYMEHTOB U
JIOKA3aTeNIbCTB, a TAKKE aKTHBHOE YYacCTHE B JIMCKYCCHH 110 TIpoOiieMe, KoTopasi Oblia
packphITa B X0J1€ JIOKJIa/1a.



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

Hanpasienuro noarorosku 6akanaspos; 20.03.01  «TexHochepHas 6€300aCHOCTH»

HpO(l)I/IJ'IB IIOATOTOBKHU «be30macHOCTh TEXHOIOTHUECKUX OPOILECCOB U IMMPOU3BOACTB»
(raumenosanue)

Tembl 1151 cod0ece10BaHUA
no guctumuinHe (Moayiio) «lIpuMenenne 9BM B MHKEHEPHBIX pacyeTax»

(HauMeHOBaHWE TUCIUILIAHBI)

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

1. Obmas kinaccudukanus nmporpaMMHOro obecrieueHus JBM.

2. Knacc cucteMHOro MporpaMMHOTO 00eCrieYeHNs KOMITbIoTepa

3. Kitacc MHCTpYMEHTAIbHOTO MTPOTrPaAaMMHOT0 00eCIIeYeHUsI KOMITbIOTEPA

4. Knacc npukiIagHOro NporpaMMHOr0 o0ecreueHus: KOMIbITEPa

5. OCHOBHBIE KJTacCHI THMOBBIX 33]]a4 WHKEHEPHBIX PACUETOB

6. OnTUMH3AIMOHHBIE 33/1a4U HH)KEHEPHBIX PAaCUeTOB

7. CyTb M€TO/1a HUCXO/ISIIIETO MPOSKTUPOBAHUS

8. JlexoMIio3u1Ius alNropuTMa perieHusi HHXKECHEPHOH 3a/1a4i Ha MOAYJIH

9. MexMoaynpHBINH HHTEp(helc IporpaMM HHKEHEPHBIX PACUETOB

10. Unrepdeiic nmonbp3oBaTes NpOrpaMMbl PEIICHUS 3aa4i HHKEHEPHOTO pacyeTa
11. JlekoMno3uiys adropuTMa peieHus: MH>XEHEPHOH 3a7aun Ha MOANpPOTrpaMMbl
12. Opranu3zanus B3aUMOJEHCTBHS MPOTPAMM C MTOMOIIBIO THIIEPCCHIIIOK

13. daiinoBbiii croco0 oOpraHu3alMu NEepelayd JAaHHBIX MEXIy IPOrpaMMHBIMU
MOJTyJISIMU

14. WmuxeHepHble 3amaud, B KOTOPBIX TpeOyeTCcs BBINOJHEHUE TpapuuecKux
IMOCTPOECHUM

15. Ucnonbs3oBanue pacTpoBOM rpadvKy MpH pelICHUN UHKEHEPHBIX 3a1a4

16. Ucnonws3oBanne PppakTaibHON TpaduKy MIPH PEIICHUN WHKEHEPHBIX 337124

17. Ucnionbs30BaHnE BEKTOPHOM TpaUKu IpH pEIICHUU MHXEHEPHBIX 3a7a4

18. OcHoBHbIE TpadUuecKy MPUMUTHUBBI B IPOrpaMMax BEKTOPHOU rpauku

19. OcHoBHBIE KOMaH/IBI U ONIEpPAIlH B BEKTOPHOH Ipaduke

20. Knacc mporpaMMHBIX cUCcTeM, oTHOcsIuXcs K rpynne CAD

21. Knacc nporpaMMHBIX cucTeM, oTHOcsuxcs k rpynne CAE

22. Kitacc mporpaMMHBIX cUCTeM, oTHocsuxcs k rpynne CAM

23. Kitacc mporpaMMHBIX CUCTEM, OTHOCSIIIIUXCS K TPYTIIE KOMITbIOTEPHBIX MOJIENIEH
24. Obmas cxema mporecca MOACIUPOBAHUS.

25. [Ipornecc Bepudukamu MoAeIH

26. 3amaya mpoBEpKU aJICKBAaTHOCTUA MOJIENN



2/. TectupoBaHr€ KOMITbIOTEPHOU MOJAEIIN

28. CyTb BU3YaJIbHOTO MPOTPAMMHUPOBAHHS

29. IlpuHIUIB 00BEKTHO-OPHUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHMUSL.
30. CoOpITHIiHAS MOJIETTH POTPAMMHUPOBAHUS

Kpurepuu oueHku:

MakcumalibHOe 4Yuciao OaioB — 8 0ajuIoB BBICTABIIAETCS €CIM CcOoOeceqOoBaHUe
IpOTEeKaeT TMpPH aKTUBHOM OOMeHe HH(poOpManueld MeEXAy CTyJCHTaMH U
MperoaBaTeyieM; BOMPOCHI M OTBETHI CIEAYIOT C OOCMX CTOPOH; OTBETHI
TIOJTHOIIEHHBIC M Pa3BEPHYTHIC; BO BpeMsl coOeCeqOBaHUS CTYACHTHI IOJHHMAIOT
WHTEPECHBIC U OPUTHHAIBHBIC ITPOOJIECMBI.

MunauMmanapHOe 4uciao OamioB — 4 Oaia BBICTaBISCTCS IPH MPEUMYIIECTBEHHO
OJTHOHAIPABJICHHOM TIOTOKE WH(OPMAIIMH; OTBETHI CTYIACHTOB OJIHOCIOXHBIE M 0€3
Pa3bICHCHMI, BOIPOCH HOCAT TPUBHAIBHBIA XapakTep, BO BpeMms Oecelsl
MPaKTHYECKH HE TOJHUMAIOTCS OCTphIe MPOOJIEMbI W HE IPHUBOATCS B KayecCTBE
PUMEPOB MPAKTUUECKHUE CUTYAIUH.
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