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IlepeyeHb KOMIETEHIUH C YKa3aHUEM ITANOB UX (POPMHUPOBAHUA

VYK-1

VYK-1.1

YK-1.2

YK-1.3

[1K-2

[K-2.1

[1K-2.2

[1K-2.3

Crioco6eH OCYIIECTBIATH MOUCK, KPUTHUIECKUI aHaIN3 U CUHTE3 MHPOpMAIUU, TPUMEHSITh CUCTEMHBIN
NOAXO0J JUISIPEIICHHS] IOCTABJIEHHBIX 3a1a4

3HaeT METOJUKHU TIoUcKa, coopa u 00paboTKu HHPOPMAIINH; aKTyaIbHbIE POCCHIICKUE U 3apyOeKHbIE UC-
TOYHUKUHUHPOpMALUH B chepe NpoPecCHOHATBHON AEITEIbHOCTH; METOJI CUCTEMHOI'O aHaJIN3a

YMeeT npuMeHsITh METOAUKH MOUCKa, cOOpa U 00paboTKH HH(OPMALIUK; OCYIIECTBIIATh KPUTUUECKUN aHa-
JU3 UCUHTE3 UH(POPMAIUH, TOJIyY€HHOIN U3 pa3HbIX HCTOUHUKOB; IPUMEHSATh CUCTEMHBIN MOJIXO IS pe-
IIEHUS IOCTABJICHHBIX 3a7a4

Bnaneer HaBbIkaMu noucka, coopa 1 00pabOTKU, KPUTHUECKOTO aHAJIM3a U CUHTE3a HH(OpMaLuu; HC-
MOJIb30BAaHUSCUCTEMHOTO MOAX0/a JJIs1 PEIICHHsI TOCTABJIEHHBIX 3a/1a4

Cnoco0OeH BBINIOIHATH SKCIEPUMEHTBI U OPOPMIISTH PE3yJIbTaThl HCCIIEJOBAHUMN U pa3pabOTOK

3Haer MCTOAbI, CPCACTBA IINTAHUPOBAHHWA U BBIIIOJIHCHUA SKCIICPUMCHTAJIBHBIX I/ICCJ'IeI[OBaHI/Iﬁ u pa3pa60T0K

YMeer npuMeHSTh CPe/ICTBA MIJIAHUPOBAHUS IIPU BHINIOJHEHUHU UCCIIEIOBAHUN U pa3pabOTOK

Brnaneet HaBbIKaMu TIPOBEICHUS UCCIIEA0BaHMM, 0(OPMIICHUS 1 aHAJIN3a MOJTYyYEHHBIX PE3YJIbTaTOBIKCIIC-
PUMEHTAIBHBIX UCCIICIOBAHUMN U pa3paboTOK



Nunexc Kom-

Oranbl GOpMHUPOBAHUS KOMIIETCHIIMH (YKa3aTh BCE TEMbI

HEeTEeHIIUH us PIIJ) ~ HaunmeHnoBaHue 01leHOYHOTO
Jlexmu [IpakTuyeckuesa- Kypcogoii npo- cpejicTBa
HSTHSI eKT
(paboTa)
Koncnekr nexiuii, TeTpanp ¢
VK-1.1 TeMa-lr,rTeMz-?r, TeMg-B, Tema-1, Tema-2, He mpeycmot- PELICHHBIMU 3a/IlaHUSMU
CMa-4, 1 eMa- Tema-3,Tema-4, Tema-5 peH
Tema-1, Tema-2, Tema-3, |Tema-1, Tema-2,Tema-3, KoHcnexT nexknmi, TeT-
YK-1.2 He npenycmort- ’
Tema-4, Tema-5 Tema-4, Tema-5 on paab C pelIEHHBIMU 3a/a-
P HUSIMH, pedepar
VK-13 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, 0 Koncnexr neknuii, Ter-
' TeMa'4, Tema-5 TeMa'4, Tema-5 © IpeayceMoT- paap C pELUICHHBIMU 3a/a-
H
pe HUSIMU
Koncnekr nekuuit, Terpagp ¢
[1K-2.1 Tema-6, Tema-7 Tewma-6, Tema-7 He npexycmot- PEIICHHBIMHU 3a/]AHUAMH, cobece-
peH JIOBaHUE
KoHcnekT nekuui, TeTpaap C
[K-2.2 Tema-6, Tema-7 Tema-6, Tema-7 He npenycmot- perenHbIMH 3a/1annAMu, Kon-
peH TpoJibHasgpaboTa
[1K-2.3 Tema-6, Tema-7 Tewma-6, Tema-7 He npengycmot- KoneneKT JIeKiui, TeTpais ¢

peH

pEIICHHBIMU 3a/IaHUsIMU, pedepar




Ilepeuens oyenounvix cpedcme no oucyunaune (Mooy/n) 0na 04Hou hopmol

00yuenusn
HazBanue Kou- Min, éannoe Max, éannoe
BO (bazoentii (nosviuienHblil
ypOo6eHb) ypOo6eHb)
Jlexium 7
[IpakTH4eckue 3aHITHS 7 28 28
Pedepatsr 1 4 15
CoOecenoBanue 2 11 25
Tecthl 2 10 25
Hroro 60 100
IlIkana oneHUBaHMSsI
Hug- | Beipa- | CioBecHoe Kpurepnu onieHKH HHAUKATOPOB J0CTUKEHU U
poOBoOe | :KeHHMe | BhIpa)KeHHue npu (pOPMEeKOHTPOJIS:
BbIpa- | B 0aJ- 3a4er
JKeHHe | Jiax:
OlieHKa «3a4T€HO» BBICTABISAETCS CTYJICHTY, €CJIU
OTBETHI HaBOIPOCHI [0 TEMaM JAUCHUTIUIMHBI MOCIIE-
- 60 - 3a49TCHO JIOBATEJILHEI, JOTUYECKU H3JI0KEHBI, JOIYCKAITCS
100 HE3HAUUTEJIbHBIC HEJIOYETHI B OTBETE CTYJICHTA, Ta-
KHE KaK OTCYTCTBHE CaMOCTOSATEIIBHOTO BBHIBOA,
pedeBble OIIMOKU U TIp.
O1leHKa «HE 3a4TEHO» BBICTABIISACTCS CTYJICHTY, €C-
- Hmxke | He3auTeHO |mu cTymeHT He 3HAET OCHOBHBIX IOHATHH TEMBI
60 JUCIUIIIMHBI, HE OTBEYAET Ha JIOMOJHUTEIbHbBIC U
HaBOJISAIINE BOMPOCHI MPETo1aBaTesl.




IlepedyeHb U KpPaTKas XapaKTePUCTHKA OLEHOYHBIX CPEICTB

Neri/ | Hammenosa- Kparkas xapakrepuctuka onenounoro | IIpencrasie-

- HUEOIICHOY- cpescTBa HUE OLIEHOYHO-

HOTO CpeJi- ro CpeACTBa B
CTBa dbone

1 2 3 4
B xone npaktuyeckux paboT CTYIEHTHI
OBJIJIEBAIOT YMEHUSIMU TI0JIb30BaThCS
paboTaThC HOPMATUBHBIMU JOKYMEHTA-

MU U UHCTPYKTHBHBIMHU MaTepHAJIaMH,

CIIPABOUHHKAMH, COCTABIATH TeXHUYe- | 1 CMPI IPAKTH-

CKYIO JOKYMEHTAIIUIO; BBIIIOJIHATE yep-  |1CCKHX 3aHA-

TEXH, CXEMBI, TAOJHUIIBI, pEIIaTh Pa3HOTO |THH; KOH-
[IpakTnueckoe

poaa 3aga4u, ACIaTb BBIYUCIICHHA, OIIPC- TPOJIBHBIE BO-
3aHATHC JeIIATh XapaKTEPUCTHKM PA3IMIHBIX BE- | pnocrr 1 3a7a-

1 IECTB, O6’b€KT0B,U sBieHuid. Lenpmpak- | o oo
TUYECKUX 3aHSITHM 3aKIII0YAETCs B BhIpa-

OOTKE y CTY/IEHTOB HABBIKOB IIpuMeHe-  |PAKTHUCCKOTO
HUS ITOJIyYCHHBIX 3HAHUU JUIA pelieHuss  |3aHATHA
MPaKTUYECKUX 3a]1a4 B MPOIECCE COB-
MECTHOM JIEATEIBLHOCTH C MPEenoaaBaTe-
JISIMU.
[TpoGieMHoOe 3a1aHKE, B KOTOPOM 00Y-

. YaroueMycs mpe/jiaraloT OCMbBICIUTh KOMHvHeKT 3a-

2 |kefic-3a11aHue peanbHyIo MpohecCUOHATBHO- OpPHEH- AGHUN A BBI-
TUPOBAHHYIO CUTYyAIMIO, HEOOX0/I1- TTOTHEHMS KCHC-
MYIOJIJIsl PEllIeHHUs JaHHO mpobemplr. | >aAd9H
[IpotyKT caMOCTOSITENIbHOM PabOTHhI CTY-

JIEHTa, IPEJICTaBIISIIONIUNA COO0M KpaTKoe
U3JI0)KCHHE B TUCHMEHHOM BHJIE TIOJTY-

3 |Pedbepar HEHHBIX PE3YJILTATOB TEOPETHIECKOrO Temsl pedepa-
aHa/M3a ONPE/ICNICHHON HayHO# (yuel- | OB
HO-HMCCIIEIOBATENbCKOI ) TEMBI, TJI€ aBTOP
PacKpBIBAET CYTh UCCIEAYEeMOM mpooIie-

MBI, IPUBOAUT PA3INIHBIC TOUKHU 3PCHUS,

a TaK»e COOCTBEHHBIC B3TJISIbI HA HEE.

CpencTBo KOHTPOJIS, OPTaHU30BaHHOE

KaK crenuaibHas Oecesa npemnojaaBare- BOmMpOCh! TI0 Te-

5 |Cobecenopanne |7 Ha TEMBL CBAAHHBIC C n3y4aemoi Mam/pazenam
JMCUMILTHHOM, X PACCUMTAHHO® HA BBI- | 1y oy mmpbr

sCHEHUE 00beMa 3HaHUI 00yYaroIIero-
Csl TIO OTIPE/ICIICHHOMY pa3ziely, TeMe,
npoOsemMe M T.11.




Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3a/1a-
HUH, TO3BOJISIONIAsE AaBTOMATU3UPOBATh
pOLEypYyU3MEPEHUS YPOBHS 3HAHUI
Y YMEHHUI 00y4aronierocs.

donp recro-
BBIX3aJIaHUU




MuHHUCTEPCTBO HAYKH U BbIcIIero oOpazoBanus Poccutickoit deneparunHuxne-
KaMCKUW XUMHUKO-TEXHOJIOTHIECKUN MHCTUTYT ((rinan)
dbeneparbHOTO TOCYTAPCTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO yUpe-
XKIACHUSABBICIIEr0 00pa30BaHUs
«Ka3aHCknil HAIMOHAIBHBIN UCCIIEN0BATEIbCKAN TEXHOJIOTMYECKAN YHUBEPCH-
TEeT»

Y4eOHbIM IIJIaHOM 10 HaMpaBJICHUIO MOAroToBKU OakamaBpoB: 18.03.02  «Duepro-
U_pecypcocOeperaronifue nporecchl B XMMHUYECKOW TEXHOJOTUHU, OMOTEXHOJIOTHH U
HeQTEXUMUN»

HpO(l)I/IJ'H:; IIoATOTOBKHAN «MamuHsl " armnapaTbl XUMHUYCCKUX ITPOU3BOICTB»
(Haumenosarnue)

JUIs1 OOy4arouXcs NPeyCMOTPEHO MPOBEICHUE MPAKTUYECKUX 3aHATUM.

OOyuaronuMcest pejiaraloTcsi pa3sHOYpOBHEBBIC 3alauMl U 3a/IaHUSI PEKOHCTPYK-
TUBHOTO YpPOBHS, MO3BOJIAIOIIME OLUEHUBATh U JUArHOCTUPOBATH YMEHHUSI CUHTE3UPO-
BaTh, aHAJIM3UPOBATH, 0000IIaTh (HaKTUUECKUN U TEOPETHUECKHI MaTepuas ¢ GopMmy-
JMPOBAHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM MPUYNHHO-CIIEICTBEHHBIX CBS3EH.

3ananue 1 CoBpeMeHHbIH KOMNIBIOTEP U NPUHIHUIIBI ero padoTsl. [lepude-
pHiiHOE HBCIIOMOTaTeIbHOe 000opyaoBaHue. KomnbrorepHsnie ceTu. Boruuc-
JINTEJIbHbIC KOMILJIEKChI PellIeHUs] MPUKJIATHBIX HHKEHEPHBIX 3a1a4.
1) mpuUBOAATCS U OSICHAIOTCSI TEOPETUUYECKUE aCIIEKThI, PACKPBIBAIOIIUE CYTh TEMBI,
2) maeTcd npuMmep, peuieHus 3a1a4n, aHaJTOTUYHOM 3aJ1a4e, MOCTABJICHHOU B 3a/1aHUU;
3) MpUBOSITCS METOANYECKHUE YKa3aHUS JJIsSI pELICHUS 3aJaHus;
4) IpUBOAATCS KOHTPOJIbHBIE BOIIPOCHI K padoTe.
3ananue 2 Knaccudgukanusi nporpaMmmHoro odecrneyeHuss. CucreMHoe mpo-
rpaMMHoeo0ecnedyeHre. 3HAKOMCTBO M M3y4YeHHUe Han0oJiee U3BECTHBIX MPO-
rPAaMMHBIX NAKETOBNPUKJIATHOTO HA3HAYEHHS.
1) TpUBOAATCS U OSICHSAIOTCS TEOPETUYECKHE ACTIEKThI, PACKPBIBAIOIIUE CYTh TEMBI;
2) maeTcs puMep, PeIIeHUs 3aaui, aHaJOTMYHOW 3a/1a4€e, TOCTABIICHHOW B 3aJaHNU;
3) NpUBOASTCS METOANYECKHUE YKa3aHUS JJIsl PELICHUS 3aaHus;
4) IPUBOJSATCS KOHTPOJIBHBIE BOMPOCHI K padoTe.

OcranbHble BAPUAHTHI 33 IaHUHN IPUBEJECHBI B METOAUYECKOM YKa3aHUM,pa3pado-
TaHHOM Ha kadenape MAXII:

[Ipumenenne DBM B HHKEHEPHBIX pacyeTax: yueOH. MOcOOHue [3JEeKTPOHHBIN pe-
cypc]/CabanaeB U.A., Anmakaea ®@.M. HikHekaMCKU XUMHKO-TEXHOJIOTHYECKUM HH-
CTUTYT.

2015. — 95 c. Pexxum noctymna: cBOOOIHBIN
Kpurepuu ouieHKH NPAKTUYECKUX 3AHATHI

N3yyas npenmer, oOy4aronIuiicss BEINOJIHAET 6 3aaHuil. 3a pellleHne KaxJ10To
OH MOXKET Moy4uTh OT 1 10 2 GamnoB. Ecnu He cripaBuiics ¢ 3alaHueM 0€3 TTOMOIIH
npenoaaBatesis, OLEHKa CHUXKACTCS.

NTOroBbIii pEUTUHT N0 MPAKTUYECKUM 3aHATHUSAM MPOCTABIIIETCA KAK CyMMa I0-
Jy4eHHBIX 0aJIoB 3a pernieHne 6 WHANBUYaTbHbBIX 3aIaHHM.



MuHucTepcTBO HayKHU U BbIcIIero oopasoBanus Poccuiickoit denepannu
HuxHexaMCKuii XMMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((uman)
benepanbHOro TOCYJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICILIET0 00pa30BaHUs
«Ka3zaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

Daxynomem____MexaHn4eCKU

Kageopa__Maimun n anmapaTtoB XUMHUYECKUX MPOU3BOICTB

Hanpapnenne noarotoBku_18.03.02 «DHepro- u pecypcocbeperamIme nporecchl B

(K00 u HaumeHoBaHue)

XUMHUYECKOM TEXHOJIOTHUH, OMOTEXHOJIOTHH U HC(bTGXI/IMI/II/I»

HpO(l)I/IJII)/ IIporpamMma: «MaiuHbl ¥ annapaThl XUMUYSCKUX TPOU3BOACTBY

(naumeHnosaHnue)

TecToBBIC 3a7aHUA
o nucuuiuinae [Ipumenenne 9BM B HH)KEHEPHBIX pacyeTax

(HaI/IMeHOBaHI/Ie }Z[I/ICI_[I/IHJ'II/IHLI)

Tema Nel. CoBpeMennbie IBM U BHIYMCIUTEIbHbIE KOMILIEKCHI HA HX OCHOBE
1. Komnbrorepom Ha3bIBaKOT JIl00y10 IBM,

1) nmeromyto apxutekrypy ®@on Heiimana

2) HaCTOJIBHOTO UCIIOJIHEHUS

3) UCTIOB3YIONIYIO ITU(POBYIO JIEMEHTHYIO 0a3y

4) HIOCTPOEHHYIO Ha OJTHOM MUKPOIIPOLIECCOPE

2. 'pynna KOMINBIOTEPOB, CBAI3AHHBIX KAaHAJAMH Hepeaauyd uHGopMauuu u
HAXOASIIUXCH B NpeAeax TEPPUTOPUU, OTPAHUYEHHOM He0OJILIIMMH pa3Mepa-
MH: KOMHAThI, 31aHUS, IPEeANPUITHS, HA3bIBACTCS:

1) ri00abHONM KOMIIBIOTEPHOM CEThIO

2) MH(QOPMALMOHHOM CUCTEMOM C TUIIEPCBA3SIMU

3) JOKAJIbHOM KOMIBIOTEPHOU CETHIO

4) BJIEKTPOHHOM MOYTOU

3. Konpurypauus (Tomos1orus) JJOKaJbHOM KOMIILIOTEPHOM CeTH, B KOTOPOI BCe
padounecTaHIMU COeIMHEHbI HEMOCPEACTBEHHO C CEPBEPOM, HA3LIBAECTCS:

1) KOJBIEBOU

2) paauaabHOU

3) IIMHHOU

4) IPEeBOBUIHOU



4. Jlusa xpaHeHusi GaljioB, NpeAHA3HAYEHHBIX JIsl 001IEro J0CTYNA MoJb30BaTe-
JIEd CeTH,HCII0JIb3YeTCS:

1) daiin-cepsep

2) pabouasi cTaHIIUS

3) KIHMEHT-CEPBEDP

4) KOMMYTaTop

5. Komnbrorep, npeaocTaB/IsilOIIMA CBOM PeCypPChl B 0Jb30BAHUE IPYTHM KOM-
NbIOTEPaM NMPUCOBMECTHOM padoTe, HA3bIBAETCS:

1) KIMEHTOM

2) KOMMYTaTopoM

3) craHIMeHn

4) cepBepoM

6. Komnbrorep, HCHOJIb3YOIIMHA PeCypPChl APYroro KOMIbIOTEpPa MpH COBMECT-
HOIl padoTe,Ha3bLIBAETCA:

1) KJIUEHTOM

2) KOMMYTaTopoM

3) craHuMen

4) cepBepoM

7. Inst ynpaByenusi padoroii IBM u o0ecnevyeHus B3auMoAeiicTBHS € MOJIb30Ba-
TeJIeM OH/I0JI2KEH ObITh YKOMILUIEKTOBAH IPOrPAaMMHOI CHCTEMOM, Ha3bIBAeMO
1) onepalMOHHOMN

2) nHGOpMaIMOHHOM

3) TEXHUYECKOM

4) OpraHu3alMOHHON

8. B npuBeIeCHHOM CIIMCKE KJIACCOB NMPOIPAaMMHOI0 00ecreYeHHusI:
1) CUCTEMHOE;

2) IIPUKIIATHOE;

3) HHCTPYMEHTAILHOE;

4) alIrOPUTMHUYECKOE;

HMeeTCsl HETOYHOCTh — He CYLIeCTBYET Kjacca ...

9. OnepauuoHHbie cucreMbl IBM oTHOCATCS K KJIaccy
1) CUCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO

4) aIrOPUTMHUYECKOTO

NPOrpaMMHOI0 00ecreYeHusl.

10. TaOJM4YHBIA POLECCOP OTHOCUTCH K KJIACCY
1) CUCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO



4) anrOpUTMUYECKOTO
NMPOrpaMMHOI0 odecrevdeHus.

11. Cuctema nporpammupoBanus Visual Basic oTHocuTest k Kjaccy
1) CHCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO

4) aNrOpUTMUYECKOTO

NMPOrpaMMHOI0 odecrevdeHus.

12. YcTpoiicTBo, Ha3bIBaemMoe rpagonocrpouresieM (II0TTEPOM), IPeIHAZHAYECHO
A

1) BBIBOJA rpaduueckoil HHPpopMai Ha OyMakKHbI HOCUTEIb

2) BBoJ1a rpaduueckoit nudopmanuu B8 9BM

3) CKaHMPOBAHUSA TOTOBBIX YEPTEKEN B IPOIPAMMY

4) MOCTPOEHHUSI YEPTE)KEN 0€3 MPUMEHEHU KOMITbIOTEPA

13. ABTOMATH3MPOBAaHHOE padoyee MeCTO HHKEHEePa-KOHCTPYKTOPA MpeICTaBJIsAeT
co0oii
1) IpOrpaMMHO-TEXHUYECKUN KOMILJIEKC Ha 0a3ze paboyeil CTaHIH
2) IPOrpaMMHO-TEXHUYECKHI KOMIUIEKC Ha 0a3e JIOKaIbHOW BBIUMCIUTEILHON CETH
3) mporpaMmy JijIsl aBTOMAaTU3allMU MHKEHEPHBIX PacueToB
4) ammapaTHbIe BRIYMCIUTENBHbBIE CPEACTBA O€3 ydeTa YCTAHOBICHHBIX NHKEHEPHBIX
nporpaMm

14. Ucnosib30BaHKue B NMPAKTHKE MHKEHEPHBIX PACYETOB JIOKAJIbHONW BbIYUCIH-
TeJbHOU ceTu HE mo3Bouisier

1) UCTIONIL30BATh €IMHYI0 HH(POPMAITMOHHYIO 0a3y ISl HECKOJbKUX CIEIUATNCTOB

2) OpraHn30BaTh NapaJJICIbHbIC BEIYUCICHUS

3) pacrpenenuTh pelieHrue OTACIbHBIX MM03a0a4 €AUHON 3aa4M MEK1Y KOMIIBIOTEpAMU
4) ka0 pabouelt CTaHIIMM BBICTYNATh B KAU€CTBE CEpBEpa

Tema NeS. Ilpumenenne IBM npu pemeHnu 3aaa4 MoOJEJTUPOBAHUA XUMMKO-
TEXHOJOrMYECKUX MPOLECCOB

1. 3axa4ya annpoKCUMALNMYU TAOJIHMYHBIX JTAHHBIX HCMOJb3YyeTCs JIf
1) mog0Oopa moaXoAsIIeH QPyHKITHH.

2) yIOPSAIOYCHHUSI TaHHBIX B TaOJIHIIE.

3) moy4yeHus 0oJiee TOYHOTO 3HAYEHUS BEIYUCIIIEMON BETUIMHBI.

4) Ipe/ICTaBICHUS pe3yJbTaTOB B Tpaduueckoii hpopme.

2. AlmpokcuMAanus Ta0IMYHbIX JAHHbIX JUHeiHoi pyHkumueid HE moxer ObITH

HUCIOJIb30BAHA IS
1) TOCTPOEHUS AUATPAMMBI COCTOSTHUS <CKUJIKOCTh-TIap» JJIsi OMHAPHBIX CMECEH.

2) TAPUPOBKHU IPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOIIAP.



3) TMHEWHON MHTEPHOIAUUUA KOIDPUIIMEHTOB KOHIIEHTPALIMU HANIPSIKEHUH.
4) TOCTPOEHUSPETPECCUOHHON MOJICJIA TIEPBOTO MOPSAKA i  XUMHKO-
TEXHOJOTMYECKOTOIpoIIeCcca.

3. i cyumiecTBeHHO KPUBOJUHEHHON PYHKIUU B KayeCcTBe alnpPOKCUMHUPYIO-
meid Haubos1ee’IpPeKTHBHO UCII0JIB30BATH

1) MOJIMHOM ONPENICIICHHON CTETIEHHU.

2) TUHENHYI0 QYHKLIHIO.

3) runepOoy.

4) TPUTOHOMETPUYECKYIO (PYHKIIUIO.

4. Tlondop mapamMeTpoB HEHTPOOEKHOI0 Hacoca rpaguIecKUM METOI0M, MOKA-

3aHHBII HAPUCYHKE
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npeacTaBJIsgeT co00i 3aga4y

1) peluieHus CUCTEMbI YPaBHEHUIA.

2) ONTUMU3AIMH 10 BEJIMUYMHE CO37]aBacMOI0 TaBIICHUS.

3) YMCJIEHHOTO UHTETPUPOBAHUS METOAOM TpamelHil.

4) UHTEPIIOJISIIIUY 110 BEJIMYMHE PACX0a KUJIKOCTH.

5. [Toxdop mapameTpoB HEHTPOOEIKHOTO HACOCA IPAPUIECKUM METOIO0OM, IMOKA-
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10,0 20,0 30,0 40,0 50,0

3aHHBIN HAPUCYHKe

NpeacTaBJasieT co0oii 3agauy

1) ONTUMU3ALIMH IO BEIMYHUHE KO PUIIMEHTA MOJIE3HOTO AEHCTBUS.
2) pELIEHMs CUCTEMBI YPABHEHUIA.

3) YUCIEHHOTO HHTETPUPOBAHUS METOJOM TpaneLui.

4) UHTEPIOJISILIMY 110 BEJTUYMHE PACX0/1a )KUIKOCTH.



6. Ha pucynke
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NMOKa3aHa rpauyeckasi HHTepNpeTanus 3aa4M ... IPU MPOBEeJIeHUHN pacyera
npoueccaneperoHKu OMHAPHOM CMeCH.

(BbIOCpUTE MPONYILIEHHY IO (hpa3zy)

1) YUCJIIEHHOI'O UHTErPUPOBAHUS METOIOM TpaIleLun

2) ONTUMU3ALMH TEXHOJIOTMYECKUX [TapaMETPOB

3) anIpoOKCHUMAIUU TEMITEPATYPbI KUIIEHUS JIETKOJIETY4er0 KOMIIOHEHTA

4) rpaUUECcKOro peuIeHus CUCTEMbl ypaBHEHUHN

7. Pemienue 3agaum pacyera nporuda Opyca B 3aJlaHHON TOuke MeToaom Mopa
¢ MOMOIbITAOJIMYHOI0 NPOLECCOPA MOKHO CBECTH K

1) 3aAa4€ YUCICHHOTO UHTETPUPOBAHUS METOJIOM TPAIELIHA.

2) rpaduyeckomMy criocoOy pelieHrs CUCTEMbI YpaBHEHU.

3) 3aa4e anMmpoOKCUMAIMU JJI SIIOPBI U3THOA0IIEr0 MOMEHTA.

4) TIOMCKY MaKCUMAaJIbHOTO 3HAYEHHSI Ha AITIOPE U3rHOAI0ITIX MOMEHTOB.

8. Ilpu ucnonb30BaHUM rpagpuyeckoro crnocoda pacyera 4Yucjaa CTyneHen pek-
THQUKAIUN AJIATAPEJIbYATON KOJOHHBI, ANMPOKCUMALNNIO PA00YUX JUHUH KO-
JIOHHBI ¢JIeyeT BBINOJIHATH

1) nTuHEHOM (DYyHKIIHEH.

2) IOJIMHOMOM BBICOKOM CTEIICHH.

3) KyOUYECKHUM CIUTaHOM.

4) SKCIIOHEHIIMAIbHON KPUBOM.

9. Hancrpoiiky «Ilouck pemenusi» MS Excel yno6no ucnosib30BaTh npu pe-

HIeHMM MHKEHEePHBIX 3a1a4
1) onTUMHA3ALAN.

2) arpoOKCUMALIUH.
3) YMCIIEHHOT'O UHTETPUPOBAHUSL.
4) TIOWCKa KOPHEN CUCTEM JIMHEHNHBIX YPABHECHUN.

10. Tpebdyercsi ONTUMHU3MPOBATH COCTAB MHOTOKOMIIOHEHTHOI'0 CILIABA MO TEM-
neparype ImjiaBJjieHus (ompeaejieHHe TOYKH IBTEKTHKH). DTy 3aJa4y B TA0Iu4-
HOM IIpoLEecCope MOKHO PEIIUTH ¢ IOMOLIbIO

1) HaacTpouku «Ilouck pemenus».

2) MacTepa Iuarpamm.

3) BCTpoeHHO# QpyHKIuK JIMHEHH.

4) nancrpoiiku «Ilogbop mapamerpay.



11. Tlpu pemieHMH 334244 ONTUMH3ANMHU JJIUHbI YYaCTKA Bajia HACOCA MO BeJIH-
YHHe M3rudaiero MoMeHTa ¢ momoinbo Haacrpoiikm MS Excel «Ilouck pemre-

HHSD>, KpOMe 11eJIeBOH (PYHKIUM elle He00OX0AMMO 3a1aTh
1) orpaHUYEHUS B BUJIC HEPABEHCTB.

2) 91 CII0 OTOOPAKAEMBIX 3HAKOB B MAHTHCCE YUCIIA.
3) popMar sueiku ¢ neneBoil PyHKIUEH.
4) 3HaUEHUS OJOUPAEMBIX ITAPAMETPOB.

12. Yrodbl HA ogHoii quarpamme MS Excel oTo0pa3uTs 3m0psl U paguaIbHBIX,
U OKPYKHBIXHANPSAKEHU M, JeHCTBYIOLIUX 10 TOJIIMHE TOJCTOCTEHHOr0 IMJINH-
Apa, HY’KHO

1) UICIOIB30BATh 2 psAJa IaHHBIX.

2) 100aBUTh JIMHUIO TPEHA.

3) UCIIOJIB30BATH TUATPAMMY THUIIA KIIOBEPXHOCTHY.

4) BKIIIOYUTh PEKUM OTOOPAKEHHUS JIET€H IbI.

13. Ilpu peaynupoBaHUM 3MIOPbI U3rH0AIIMX MOMEHTOB IO JAJMHE Baja C IIa-
rom 10 MM ¢ MOMOIIBIO TAOJUYHOTO MpoLeccopa, popMyJia pacyera KeCTKOCTH
konupyercs no croadouy E. IIpu 3Tom 3HaueHne MOIYJIS YIPYTOCTH HAXOAUTCH B
s4yeirike Al, koopauHaThl — B cros10ue B,a nnamerpsl Basia — B croJoue C. Toraa
npaBuibHOU popmyJioil Oyaer ¢popmyJia:

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. YT0o6bI MOCTPOMTH KHHEMATHYECKYIO CXeMy NMPHBOJAA JUIS NMOSICHUTEIbLHOM
3aNUCKHKYPCOBOI0 MPOEKTA M0 JeTAJIAM MAIHH, Y((PeKTHBHEE HCIOJIb30BATD
cpeacTBa:

1) BeKTOpHOTO rpaduueckoro pemakropa MS Visio.

2) pactpoBoro rpadudeckoro peaakropa MS Paint.

3) TekcToBOTO penakropa MS Word.

4) mporpammupoBanus rpaduxu cpeast MS Visual Basic.

15. lnst moaesimpoBanusi XTC npeanasHayeHa nporpamma
1) ChemCad

2) APM Graph Lite

3) MS Word

4) Coral Draw

16. MoneanpoBanne XTC M0:KHO BBINIOJHUTH C IOMOIIbI) IPOTPAMMbI
1) APM XT

2) MS Visio

3) APM WinMachine

4) GNU Linux



17. MoaeaunpoBanue XTC ¢ noMOIIbI0 KOMIIBIOTEPHBIX MPOrPaAaMM HAYUHAKOT
CMOJeTMPOBAHMSA

1) TMIPOJUHAMUKY ITOTOKOB (a3

2) TeriooOMeHa

3) MmaccooOMeHa

4) MEXaHHYECKHX ITPOLIECCOB

18. MoaeMpoBaHue CYNTAETCHA UTEPALMOHHBIM MPOIECCOM, IOTOMY YTO Hepea-

KO BO3HMKAETHEO0X0JUMOCTH BO3BPaIIleHHs HA OJJMH U3 HAYAJLHBIX ITANOB I0-

cie

1) BepuduKauyu Moaenu

2) pa3pabOTKH MaTeMaTUYECKOTO OMKMCAHUS Mpoliecca

3) MOJTy4YeHHUs OKOHYATETHLHOTO pe3ybTaTa

4) IOCTPOEHUSI AITOPUTMA PEILICHUS 3a/1aun

19. Ilpu u3yyenun AaurteabHoro npouecca XTC komnbrOTEpHOE MOIETUPOBAHME
MO03BOJIUT

1) MacTabMpPOBATh BpEMS

2) HaiiTh 60J1ee TOYHOE PeIIeHNe

3) oboiituch 6e3 ureparuit

4) BOOOIIIE 0TKa3aThCs OT HEOOXOAMMOCTH UCCIIEA0BAHMS HEKOTOPBIX MOAMPOLIECCOB

Kpurtepun ouenku:

HpOI_[eHT IMpaBUJIBHBIX OTBCTOB Ha | OLCHKA
BOITIPOCEI TCCTA

< 60% 0 6amtoB
> 60% , HO< 74 % 4 danna
>74% , H0<87 % 7 0ayI0B

>87 % 10 GansnoB




MuHHUCTEpPCTBO HAYKU U BbIciero oopazoBanus Poccuiickoit denepanu
HuxHexaMCKuii XMMHUKO-TEXHOJIOTMYECKUN HHCTUTYT ((uman)
dbenepabHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHus
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

@Daxkynromem___MexaHUYECKUN

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_18.03.02 «3Hepro- u pecypcocOeperarmIme mporecchl B

(K00 u HaumeHoBaHue)

XUMHYECKOM TEXHOJIOT UM, OMOTEXHOJIOTHH U HC(bTGXI/IMI/II/I»

[Tpoduns/mporpamma:_ «MallirHbl ¥ annapaTbl XUMUYECKUX MPOU3BOJICTBY

(HaumeHosanue)

KoMiutekT 3aaHuii 1Jis1 BHINOJTHEHUSI PACYeTHO-TPapruuecKoi padoThl
no auctuiuae (Mmoayito)_b1.B.JIB.02.01 «IIpumenenune 9BM B ke

(HaI/IMeHOBaHI/Ie Z[I/ICL[I/IHJ'II/IHI)I)

HCPHBIX pacuyCTax»

Tema Ne4: Ilpumenenne IBM npu pemiennu rpagpuyecknx 3axauBapu-

ant 1

3aganue:

PacueTsl TOJICTOCTEHHBIX HUIMHAPOB MOJ] BHYTPEHHUM JaBJeHUEM. 3ajada peraeTcs
B cpejie TabaumaHoro nporeccopa MS Excel.

[Tpumensis Il Teopuro mpodyHocTr mog0OpaTh TONIMMHY CTEHKH TOJICTOCTEHHOTO ITH-
JUHApa, ecau BHyTpeHHee napieHue paBHo 80 MIla, BHyrpennuit paamyc = 100
MM, Marepuan uuanHapa — CT45, koagpuuueHT 3anaca MpOYHOCTH MPUHATH PABHBIM
1,5. IlocTpouTh 3MIOPBI OKPYKHBIX, PAAUATIBHBIX U DKBUBAJICHTHBIX HAMNPSLKEHUM T10
TOJIIIMHE CTEHKH LIMJIMHAPA € aroM 1 mm.

du




YcnoBue IMPOYHOCTH COCTABJICHO IIO TpeTBGﬁ TCOPHUHU ITPOYHOCTH:

2-d?
ol =Py < fo)
H BH

B3 Hero ompepensieTcs Hapy»KHbIM ITHAMETP M, COOTBETCTBEHHO, IPU 3aJaHHOM BHYT-
PEHHEM THAMETPE - TONIIMHA TUIUHAPA.

Jlanee 10 W3BECTHBIM JAHMAMETPAM PACCUUTBHIBAIOTCA OKPYKHBIE, pPaTAAIBHBIE H
DKBUBAJICHTHBIC HAIIPSKEHUSA U CTOSITCS UX DITIOPHI.

PacueTsl HanpsHKEHNN BBINOJIHATD Yepe3 Kaxaplii MMm.Pannans-

HbIC HANPSKECHUS:

L, &
TR
OKpY)KHBIC HAIIPSKCHU AL
=P i 1+ i
T g,

TIe p - MOJSIPHAST KOOPJAMHATA, U3MEHSIETCS OT BEJIWYHWHBI BHYTPEHHETO paanyca 10
BEJIMYMHBI HAPYKHOT'O pajanyca.

Ucnionb3ys dynkunn MAKC u MUH, onpenennte MmakcuMalibHbIE 1 MUHUMAJIbHbBIE
HANPSHKEHUS.

Bapuanr 2

PacueTsl TOJICTOCTEHHBIX LUWIMHIPOB MPU JCUCTBUM HAPYKHOrO HaBJCHHUS. 3aaada
pelaercs B cpezie TabimuHoro nporeccopa MS Excel.

[Tpumensisa |l Teoputo npoyHocTH MoAOOPATH TOJMIMHY CTEHKH TOJCTOCTEHHOTO ILIM-
JUHJpa, eclii HapykHoe AaBieHue paBHO 80 MIla, BHyTpennuii paguyc = 100 MM,
matepuan mumnapa — CT45, koaddunmenT 3amaca npoYHOCTU NPUHSTH PaBHBIM 1,5.
[TocTpouTh 3MIOPEI OKPYKHBIX, PAAHAIBHBIX U SKBUBAJICHTHBIX HAINPSXKEHUH MO TOJ-
IIMHE CTEHKU HUJIMHJIPA C 1arom 1 Mm.

dy

VYcnoBre NpOYHOCTH COCTABIIEHO 110 TPETHEN TEOPUN IPOYHOCTH:



11 2-d;
Osxs = P2 'dz — 4z < {0}
H BH

W3 Hero omnpenensieTcsi Hapy>KHbII AMAMETP U, COOTBETCTBEHHO, IIPU 3aJaHHOM
BHYTPEHHEM JIMAMETPE - TONIINHA HAIUHAPA.

Jlanee 10 W3BECTHBIM JAHMAMETPAM PACCUUTBHIBAIOTCA OKPYKHBIE, pPaJUdAIBHBIC H
DKBUBAJICHTHBIE HANPSKEHUS U CTOATCS UX DITIOPBI.
PacueTsl HanpsHKEHNN BBINOJIHATD Yepe3 Kaxaplii MMm.Pannans-
HbIC HANPSKECHUS:
2 2
dH dBH

=P, ——2 (1
TT T g —dg, A

OKpyKHbIE HATIPSIKEHUS:
= —P di 1+ dan
R R TR S

TI€ p - MOJSIPHAST KOOPAMHATA, U3MEHSETCS OT BEJIWYHWHBI BHYTPEHHETO paanyca 10
BEJIMYMHBI HAPYKHOTO pajnyca.

Ucnionb3ys dynkunn MAKC u MUH, onpenennte MmakcuMalibHbIE 1 MUHUMAJIbHbBIE
HANpPSHKEHUS.

Bapuanr 3

PacdeTsl TOJICTOCTEHHBIX LWIMHAPOB IMOJ BHYTPEHHUM M BHEIIHUM JaBJICHUEM. 3a-
Java pemaeTcs B cpejie TadmyHoro mporeccopa MS Excel.

Buytpennee nasnenune paBHo P; = 80 Mlla, a napyxxnoe nasnenune P, = 120 MllIa,
BHyTpeHHUU paanyc = 100 MM, HapyxHbIi paguyc paBeH 200 MmM. ITocTpouTts 3mopbl
OKPYKHBIX, pAIHAIbHBIX U SKBUBAJICHTHBIX HAMPSHXKEHUH MO TOJIIMHE CTEHKU C IIa-
rom 1 mm.

[Io wu3BeCTHBIM JUAaMETpaM  pPACCUUTHIBAIOTCS  OKPY)KHBIE, pagualibHble U
DKBUBAJICHTHBIE HAMPSYKEHUS U CTOSITCS UX DITHOPBHI.

Pacuersl Hanps>KEHUI BBINIOJHUATD Yepe3 Kaxabld MM. Pagnans-

HbIC HaAIPSIKCHUSA:



d% - dgH d% - dl%H p2
OKpY KHBIE HATIPSHKECHHSI

Pi-di,—Pydi P,—Py di-di,
=t 4= rj1€ P - NOJISIPHAsT KOOPJIMHATA, H3MEHAETCS OT BEJIH-
ds—d ds—d 2
H~ UBH H~ Qgn p

YUHBI BHYTPEHHETO panuyca A0 BEJIMYMHBI HAPY>KHOTO paauyca.
Ucnonb3ys dynkunn MAKC u MUH, onpenenute MmakcuMalibHbIE U MUHUMAJIbHbBIE
HaNpsHKEHHUS.

P1'd§H_P2'd§ PZ_Pl dl?xldgﬂ
oy = .

Bapuanr 4

PacdeTbl cOCTaBHBIX TOJICTOCTEHHBIX HWJIMHIPOB MOJl BHYTPEHHHM JaBJICHUEM. 3a-
Java pemaeTcs B cpejie TadmaHoro mporeccopa MS Excel.

B 0OBIYHOM TOJICTOCTEHHOM IMJIMHAPE HEBO3MOXKHO 00ECHEUUTh JaBJCHHE OOJbIIE,
yeMm 50% OT I0mycKaeMoro HampspKeHHs, - MPOUCXOIUT ero paspyiieHue. YToObl co-
371aTh COCY/bI OOMBIIETO TaBICHUS, UCIOIB3YIOT COCTaBHBIC IUIMHAPHL. B Takux mu-
JUHIpaX M3-3a MPUMEHEHHUS TOCAJKU C HATATOM MPOHCXOAUT TepepacrpeaesicHue
OKPYXHBIX HaITPSKECHUH.

[Tpumensisa Il Teopuro mpoyHocTH Mog00paTh HAPYKHBINA AMAMETP BHEIIHErO LIMJIUH-
Jpa, eciii BHyTpeHHee aaBienue paBHo 120 MIla, BHyTpeHHU# AuamMeTp BHYTPEHHETO
nuuHapa - 100 MM, npesen TeKy4ecTu MaTepragoB 000UX HUIUHIPOB

— 300 MlIla, moxyns ynpyroctu mMarepuana — 200 I'Tla, koaddurment 3amaca mpod-
HOCTU TIPHUHSTH paBHBIM 1,5. [ToCTpOUTH 3MMIOpHI SKBUBAJICHTHOTO HANPSKEHUS B 3a-
BHUCHUMOCTH OT KOHTaKTHOTO uameTpa dx.

N

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHENW TEOPUU MPOYHOCTH:

d
111 . H
Osxe — Pl d _ d
H 6H

N3 Hero OIpCACIIACTCA HaPY)KHBIﬁ AUaMETp U, COOTBECTCTBCHHO, TOJIINMHA TUJIWHAPA.

< {o}

Jlanee M0 M3BCCTHBIM AWAMCTPaM PACCUUTLIBAIOTCA OKBHBAJICHTHBIC HAIIPSKCHUSA W

_ 2-dj 1
H BH +

+
df-dg  dg—d,




[Ipu mocTpoeHN 3MI0P HYKHO U3MEHSTh BEIMYMHY KOHTAKTHOTO IHUAMETpPa OT BEJIU-
YUHbI BHYTPEHHETO TUAMETPA 10 BETUYMHBI HAPYKHOTO TUAMETPA.

PacueTsl HaNpsHKEHUH BBITIOJHUTE Yepe3 Kax bl 1 MM

[To pe3ynpraTaM pacdyeToB ONPEAECIUTh KOHTAKTHBIA PaandyC, IMPU KOTOPOM 3KBHUBA-
JICHTHBIC HAIpsDKEHUs OyIyT MUHUMAJIbHBIMH. {151 peleHus 3Toil 3amauu cieayer
BOCIIOJIb30BaThes GpyHKuuert MUH.

Bapuanrt 5

Pacudersl TOJNICTOCTEHHBIX HWIMHIPOB. TeMieparypHble HaNpsKEHUs. 3ajJayapeniacT-
cs B cpejzie TabsmmaHoro mporeccopa MS Excel.

[Mpumensist 11l Teopuro mpodyHocTH MOAOOPATH TOJMIIMHY CTEHKH TOJCTOCTEHHOTO IIH-
JIMHJIpA, €CJIU BHyTpeHHee aaBiieHue paHo 80 MIla, Baytpennuit quametp = 100 MM,
Matepuain mumHapa — CT45, koadduimeHT 3amaca npoYHOCTH NPUHSTH paBHBIM 1,5.
[TocTpouTh 3MIOPHEI TEMIIEPATYPHBIX HANPSKEHUI MO TOJIIMHE CTEHKU PAaCCYUTAHHO-
ro HWIMHAPA IPU OTCYTCTBUM BHYTPEHHEIO M BHEIIHEIrO JABJICHWW NpU Neperaje
temnepatypsl B 70 rpax, moxyns ynpyroctu crainu — 200 ['Tla. TemnepatypHsblii Ko-
>¢dumeHT MMHelHOro pacmmpenus cramu 125 - 107, TemnoBoll peXUM — CTAlHO-
HapHBIN, €€ U3BMEHEHHE MO0 TOJILIMHE TPOUCXOAUT I10 JOrapu(PMUYECKOMY 3aKOHY.

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHENW TEOPUU MPOUYHOCTH:

2-d?
ol =Py < fo)
H BH

N3 Hero onpenensieTcs Hapy K HbIA THAMETP U, COOTBETCTBEHHO, TOIIIMHA [IUINHIPA.
Jlamee 1O W3BECTHBIM JMAMETPAM PACCUMTBHIBAIOTCS paduajibHbIC, OKPYKHBIE U
SKBUBAJICHTHBIE HATIPSIKEHUS U CTOSITCS UX SIEOPHIL.

Pacuersl Hanps>KEHUI BBINIOJTHUATD Yepe3 Kaxabld MM. Pagnans-

HbIE HATIPSIAKECHUS:

2:p
In— 2 2_ .2
a-AT-E dy |, d%:(0,25:d2—p?)
= ol ey ek e ”zp OKpy>KHbIE HAIIPSKEHUS:
2 In-22 p?-(df—diy)
H




2:p
@ATE 1Hing, _ dc(025d2-p?)
r = N T€ P - NOJIAPHAS KOOP-
2 nden p2%(dz-dz,)
dy

JIAHATA, U3MEHSIETCS OT BEJIMYMHBI BHYTPEHHETO pajuyca JI0 Be-
JIMYAHBI HAPYKHOTO pajinyca.
Ucnonp3ys pyaxkmun MAKC u MUH, onpenennte MakcUMalbHbIE 1 MUHUMAJIbHBIE

HaIIPpAKCHUA.

Bapuanr 6

PacueTsl Bpalaromnerocs: CIjIomHoro Iucka (pacueT B COOTBETCTBUH C MOJECIIBIO TOJI-
CTOCTEHHOTO LWJIMHJpA). 3ajada peliaercss B cpefe TabaudHoro mpoieccopa MS
Excel.

[Tpumensis |l Teopuio MPOYHOCTH paccUUTATh JOMYCKAEMYIO YTJIOBYIO CKOPOCTH
BparieHus cromHoro (dsy — 0) aucka [w], eciau ero Hapy HbIM AuameTp paseH 500
MM, MaTepuan — TuTaH, Moayib ynpyroctu — 100 I'Tla, koadpduument Ilyacconapa-
BeH — 0,3, yaensHbli Bec TuTana — 4500 xr/m°, nonyckaemoe Hanpsixenue — 400 MITa.

-w?
VYenosue npoynoctu:olll = ];2—_g- (3+ ) -d? < |[o]

3Has yrioByl CKOPOCTb, OMPEACIIUTE JOMYCKaeMOoe YICIO 000pOTOB rcKa (00/MUH).
Jlanee pacCUMTHIBAIOTCA OKPY)KHBIC, PaJUaJIbHbIE M IKBUBAJICHTHBIC HAIPSKEHUS U
CTOSITCSI IX DITIOPBI.

PacueTsl HanpsKEHUM BBIMOJIHUTD YEPE3 KaXKIbIA MM.

PanuanbHble HAaMPsHKEHUS

v

89

oy = (3+ 1) (0.25-di — p?)

OKpy’KHBIE HATIPSKCHUSA
2
atz%-(3+u)-(0.25-d§—

1+3-u
3+u

p?)



e p - MOJSPHAST KOOPAMHATA, U3MEHSIETCS OT BEJIWYHWHBI BHYTPEHHETO paanyca JI0
BEJIMYMHBI HAPYKHOTO pajanyca.

Ucnonp3ys dyaxkmmn MAKC u MUH, onpenennte MakcuMalibHbIE 1 MUHUMAJIbHBIE
HaIpsKECHUS.

Bapuanr 7.

Pacuer mMIMHAPUYECKOrO TOHKOCTEHHOTO COCYZA, 3allOJIHEHHOTO >XUAKOCThIO. B
ITOM 3ajlaue paccMaTpHUBaeTCs HamOoJjee MpocTask MOJEIb — ME3MOMEHTHAs TEOPHs
obOosouek. B xauecTBe Harpy3Kud MPUHUMAETCS THAPOCTATUICCKOE JABJICHHUE JKHUJIKO-
CTH, 3aIIOJHSIOIIEH [IWIUHIDP.

AN R
>
@
\J
3aganue

HNcxonnpie JaHHBIC:

XKunkocts — Boga (yaensHslii Bec y= 10000 H/m3,;

Pannyc nununaapa — R =3 Mm;

JlnvHa mumiHapa — a = 6 M;

Martepuan munuaapa — Ct 20 (npenen tekyuectu 240 Mlla, korddunment 3amaca
IPOYHOCTH MIPUMHTE PABHBIM 1,5).

1) W3 ycioBUs MPOYHOCTH B COOTBETCTBHE ¢ O€3MOMEHTHOW TEOpPHEH IO YeTBEPTOMH
TEOPUU IPOUYHOCTU OMPEAEIHUTE TOJIIUHY CTEHKH [IUINHAPA.

2) TloctpoiiTe 3MIOPbl MEPUAMOHAIBHBIX, OKPY)KHBIX W 9KBUBAJCHTHBIX HAIPSKCHUN
110 BBICOTE IUIMHAPA.

B cooTBercTBHE ¢ 6€3MOMEHTHOI TeOoprel TOHKOCTEHHBIX 000JIOYEK, B CTEHKAaX IIO-
)106HBIX COCYyI0B ﬂeﬁCTByIOT MNOCTOAHHBIC II0 JJIMHC HHWJIHMHApAa MCEPHUIHOHAJIBHLIC
HaIpsHKEHUs, KOTOPbIE pACCYMTHIBAIOTCSA MO opMyIie:
y*R-a
] 1T T2h
H, KBMCHAIOIIUCCA 110 IMHCUHOMY 3aKOHY, OKPY’KHBIC HAIIPAKCHUA:



R

O'Z(X):V'x'ﬁ

1) Jlomyckaemoe HampsHKEHUE OTPENeNIUTe KaK OTHOIICHHE Ipejelia TeKy4ecTH3a-
JAHHOM MapKH CTaJIA K KO3(P(PUIMEHTY 3anaca IpOYHOCTH.
2) CHavana W3 ycIOBHS MPOYHOCTH MO YETBEPTOH TEOPUU TMPOYHOCTH OMPEICITUTE
TOJIIUHY CTEHKH COCyAa:
0-34KB =]/2R#\/§S [J]
Pemmute Ha Oymare 3To HEpaBEHCTBO OTHOCHTENHHO TONIIMHBI cTeHKH h. BBeaute mo-
JTy4eHHYI0 (OpMyJly JUlsl BBIYMCIEHMS TOJIIMHBI CTEHKU B Y€Ky padouero Jucra,
3aMEHUB HEPABEHCTBO HAa PABEHCTBO.
1) TMoxcraBnsas Ttommumuay h B dopmynsr (1.24) (1.25) u (1.26) paccuwnraiite
HaNpsDKEHUs 10 KoopAauHate X oT HyJis A0 a ¢ marom 10 cm
2) Ucnonb3ys pynkunn MAKC U MUH,
ONPEIEIUTE MaKCUMaJbHbIC MMUHHAMAJIbHBIE 3HAYEHUS TI0 KaXKIOMY U3
BHJIOB HAIPSKEHUU.
3) Ha pa3nbIx auarpaMmax MoCTPONTE SMIOPHI BCEX TPEX BUIOB HANPSDKEHUH. DK-
BUBAJICHTHOE HANPSDKCHUE MPHU IIOCKOM HAIPSHKEHHOM COCTOSIHUHM IO YETBEPTOU
TEOPUU MPOUYHOCTH PACCUUTHIBAECTCS 110 PopMyJIe:

1
4 _ 2 2 — 7.)2
Ooxe = |5 lo7 + 05 + (01 — 02)7]
Ecnu HyXHO, 4TOOBI 3ITI0pa HANPSKEHUI pacnoioKuiIach NPaBUIbHO — BAOJb LIUIUH-
Z[pa 1o BBICOTE, IOMEHSINTE JUIsl KaKI0To psaaa 3HaueHus X u Y mecramu. Kpome toro,
3HauYeHUs X OTCOPTUPYHUTE B OOPATHOM MOPSAKE — OT OOJBUIEr0 3HAYEHUS K MEHbIIIE-

My.

Kpurepuu ouenku:

Kputepuii makcumaabHo ouenku — 10 6annoB

BrinonHens! Bce TpeboBaHMs K pacyeTHO-Tpaduyeckoi padorte. be3 ommboK BbINOI-
HEH BBIBOJ OCHOBHOW (opmyibl. ['pamoTHO pazpaborana TabmuuyHas mojaens B MS
Excel. IIpaBunpHO UCIIOIB30BaH MEXaHM3M aOCOIOTHOM aapecaruu sdeek. [Ipu mo-
CTPOEHUU S0P NMPABWIHHO BBIOPAH TUI JUarpaMmbl. Jlmarpamma conepKuT BCe He-
00XO0JIMMBbIE JJI PEIIeHUs 3a7a4u aTpuOyThl. [lomydeHHOe pelieHne yCIenrHo 3aliu-
IIEHO BO BpeMs MyOIMYHOT0 00CYXACHUS B TPYIIIIE.

Kpurepmuii ouenku Ha 8 0a10B

BrimmotHeHBI Bce TpeOOBaHUS K pacueTHO-rpadudeckoit padote. be3 ommOoK BITION-
HEH BBIBOJ] OCHOBHOM (popMyiibl. C HEKOTOPHIMU HEJIOCTaTKaMU pa3padoTaHa TaOiauy-
Hast mojenb B MS Excel. He Bcerma rpaMoTHO MCIOJIb30BaH MEXaHHM3M aOCOJIFOTHOMN
anpecanuu sueek. [Ipu mocTpoeHUM 3IMI0p NPABUIIBHO BHIOpAH THI quarpaMmel. Jna-
rpaMMa COJIEPKUT HE BCE HEOOXOAMMBIC JIsl pelieHus 3anadu aTpuoOyThl. [lomyden-



HOE peIlIeHNEe XOPOIIIO 3alIUILIEHO BO BpeMsi yOJIUYHOT0 00CYK/ICHHS B TPYIIIIE.

Kpurtepuii MUHMMA/IbHOI OlleHKH — HA 6 6aJ110B

BreimonHensl He Bce TpeboBaHMA K pacueTHO-Tpaduueckor padbote. C HEKOTOPHIMH
OIIMOKaMU BBITIONHEH BBIBOJ OCHOBHOW (opmynsl. Tabnuunas monens B MS Excel
NOCTPOCHA CO 3HAUMTENFHBIMU HelocTaTkaMu. [Ipu periennu 3a1aum He UCIOIB30BaH
MeXaHU3M a0COIOTHOU ajipecannu siueek. [Ipu mocTpoeHnu smop NpaBUIIbHO BEIOpaH
TUN Auarpammel. JluarpamMmma coAep>KUT HE BCe HEOOXOIUMBIE Ui PEIIeHHs 3aJ1a4u
atpuOyThl. [lonydeHHoe peleHre yA0BIETBOPUTEIBHO 3aLIUIIEHO BO BpeMs MMyOsy-
HOTO OOCYX/IEHUS B TPYIIIIE.

Kpurepuii oneHKH «Hey10BJIETBOPUTEIbHO»:
OneHka «HEeyIOBJIETBOPUTEIIBHO» BBICTABIISIETCS B TOM CIIy4ae, €CJIM HE BBIIIOJHEH
XOTs Obl OJJUH MYHKT KPUTEPUEB MUHUMAIBHOU OLEHKH.



MuHmCTepCcTBO HayKH U BhICIIEro 00pazoBanus Poccuiickoit denepannu
HuxHekaMCKU XMMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((huiuan)
(denepanbHOro rocy1apCTBEHHOIO OI0IKETHOTO 00Pa30BaTENbHOIO YUpexkie-
HUSBBICILIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHATBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCHU-
TET»

@axyromem___MexaHUYECKUU

Kageopa__Mamun u anmapaTtoB XUMHYECKUX TPOU3BOICTB

Hanpasnenune nmoaroroBku_18.03.02 «DHepro- u pecypcocOeperarnme mpoiec

(K00 u HaumeHosaHue)

Chl BXMMHUYECKOM TCXHOJIOTHH, OMOTEXHOJIOTHH U HCd)T@XI/IMI/II/I»

HpO(bHJIB/ IIporpamMma: «MallyHbI ¥ annapaThl XUMUYSCKUX TPOU3BOJICTBY

(naumeHnosaHnue)

Tembl pedepaToB
no nucuurmuHe (Moayno) b1.B.JIB.02.01 «IIpumenenue 9BM B un-

(HaumeHosaHue OUCYUNTUHDL)

KCHCPHBIX pacudCTax»

Tema Ne7: Ananu3 BO3MOKHOCTeH Han0oJIee M3BECTHBIX MPOrPAMMHBIX IaKe-
TOB/JISl pellieHUs MPUKJIAJAHBIX 3a/1a4

1. OmepanuoHHble CUCTEMBI, Cpeabl U 000JOUKH, UCHOIb3yeMble B DBM npu
pEIIeHNN MHKEHEPHBIX 3a/1a4.

2. Marematndeckuil makeT nmporpaMMmHoro obecnedenus MathCad ans pemenus
PUKJIAIHBIX 3a7a4.

3. MaremaTHyeckuii maket nmporpaMmHoro obdecreuenuss MathLab mis pemienus
MIPUKIIAIHBIX 337ad.

4. TlporpaMMHBIN MaKeT AJSi MOACIUPOBAHUSA XUMHUKO-TEXHOJIOTUYECKUX CH-
ctemChemCad st perieHus MpUKIATHBIX 3a/1a4.

5. AnnpokcumManus JaHHBIX METOJIOM HauMEHBIINX KBAJpaToB.

6. IIporpammupoBanue Ha si3bike AutoLisp AutoCad st perieHus: NpUKIIaTHBIX
3ajad.

7. IIporpammupoBanue Ha s3bike Visual Basic AutoCad mist perienust mpu-
KJIa/THBIX3a/1a4.

8. IIporpammupoBanue Ha si3pike Visual Basic MS Visio mais pemenus npu-
KJIaJHbIX3a/1a4.

9. IlapameTpuueckne MOJEIH IPU BHIMOIHEHUN TpaduIecKX NOCTPOCHUH.

10. OnTuMu3anms Ha OCHOBE PELICHUS 33a4i JTUHEHHOTO MPOTPaAaMMHUPOBAHUS C
MOMOIIIBIO TIporpamMMbl Solver wiu Hagactporiku [Touck pemenus B cpeae MS
Excel.



11. YucnenHble MeTOALI HWHTETPUPOBAHMS U perieHus auddepeHnn-
AJbHBIXYPaBHEHUM.

12. OcHOBBI METO/1a KOHEYHBIX JJIEMEHTOB.

13. Pemiennie nuddepeHnnanbHbIX YpaBHEHUNH XUMHKO-TEXHOJIOTHUYECKUX MPO-
IIECCOBMETOIOM Pa3JIOKCHHUSI B PSIIBI.

14. MeToapl ONTUMU3ALNHA XUMUKO-TEXHOJIOTUYECKHUX TIPOLIECCOB.

15. OcHOBHBIE TOMOJIOTUN BEIYUCIUTEIBHBIX CETEH.

16. CoBpeMeHHass BBIYHCIHTEIbHAS TEXHUKA JJISI OpraHU3allid WHXKe-
HEPHBIXPACYETOB.

17. TlepcrieKTHBBI pa3BUTHS KOMITBIOTEPHOW TEXHUKU W MX BIUSHHEC Ha pellle-
HUE33/1a4 XUMHUECKOW TEXHOJIOTHH.

18. YucioBble THITHI JAHHBIX HCIIONB3YIOTCS B si3bike Visual Basic

19. OnepaTopsl BeTBIICHHS anropuTMa B si3bike Visual Basic

20. OnepaTtopsl IUKJINYECKUX BBIYMCIICHUH B s13bike Visual Basic

21. Onepatops! opranu3aiuu (ailIoBoro BBoa U BeIBoA B si3bike Visual Basic
22. OpraHu3zaiusi JOCTyIa K silaeiikaM 3JIEKTPOHHOW TabmuIpl B s3bike Visual
BasicFor Application MS Excel

23. O0BsiBNICHHE TII00ATBHBIX | JIOKAJIbHBIX TIEpEMEHHBIX B si3bike Visual Basic
24. TIporpaMMHBIE CHCTEMBI KJIacca TAOJMYHBIX TPOILIECCOPOB

25. Ha3Ha4yeHne TEKCTOBBIX PEAKTOPOB

26. CructeMsl yIripaBJieHUs 0a3aMu TaHHBIX

27. HaznaueHne MaTeMaTHICCKHUX MPOTPAMMHBIX TAKETOB.

28. HamnbGonee n3BECTHBIC IMpOorpaMMHBIC CUCTCMBI AJIs1 MOACIINPOBAHUA XUMHKO-

TCXHOJIOTHYCCKHUX IIPOLICCCOB.

Kpurepuu ouenku:

MunumansHOe yuciao 6amioB — 4 Oajijia BRICTaBISETCS MPU HEJOCTATOYHOM CTe-
MIEHU PACKPBITUS TEMBI B XOJI€ CBOETO BHICTYIJICHUS, MPUBEICHNS HEUCTKUX apTy-
MEHTOB M HE BIIOJIHE aKTUBHOE y4acTHE B IUCKYCCUU IO MpobdsiemMe, KoTopasi Oblia

packpbITa B XOJ€ AOKJIaa.

MaxkcruMasnpHOe 9uciio 6amioB — 8 GaioB BBICTABISETCS TIPH MOJTHOIEHHOM pac-
KpPBITUM TEMBI B XOJI€ CBOETO BBICTYIUICHUS, IPUBEICHUS YETKUX APTyYMEHTOB U
JI0KA3aTeNIbCTB, a TAK)KE€ aKTUBHOE y4acTHE B JIUCKYCCHM TIO TIpoOsiemMe, KoTopas

ObLJIa pacKpbITa B X0J1€ JIOKJIa1a.



MuHHCTEpPCTBO HAyKU U BbIciero oopazoanus Poccuiickoit deneparunHmkHe-
KaMCKUU XUMHUKO-TEXHOJIOTUICCKUN WHCTUTYT ((uiman)
benepabHOTO TOCYIAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00Opa30BaHus
«Ka3zaHCcKuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUHYECKUIT YHUBEPCUTET

@Daxkynromem___MexaHUYECKUN

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_18.03.02 «DQHepro- u pecypcocOeperarorime mporecchl B

(K00 u HaumeHoBaHue)

XUMHYECKOM TEXHOJIOT UM, OMOTEXHOJIOTHH U HC(bTGXI/IMI/II/I»

HpO(l)I/IJ'IB/ ImporpamMmma.: «MammuHsl 1 afnImnnapaTtbl XUMHUYCCKUX IPOU3BOJACTB»
(HaumeHosamue)

TeMbl 1J19 co0eceT0BaHUSA
no auciuiuae (Moayio) Bb1.B.J1B.02.01 «IIpumenenne 3BM B UHKEHEPHBIX

pacdyeTax»

Tema Ne2: Kinaccupukanus THIOBBIX 32124 B HHKEHEPHBIX pacuyerax
. O6m1as kinaccudukanus nporpaMMHoro oodecrieuenus BM.
. Kitacc cucteMHoro nporpaMMHOro o0ecriedeHusi KOMIboTepa
. Kinacc uHCTpyMEHTaILHOTO MPOTrpaMMHOI0 O0ECIIeUeHUsI KOMIIBIOTEPA
. Kinacc mpuknagHoro nporpaMMHOro o0ecredeHus KOMIbIoTepa
. OCHOBHBIE KJTaCChI TUTTOBBIX 3a7a4 MH)KEHEPHBIX PACUETOB
. ONTUMH3AIMOHHBIE 3a/1a4l HHXEHEPHBIX PacyeTOB
. CyTb MeTO/1a HUCXOSILETr0 NPOEKTUPOBAHUS
. JlekoMIo3u1ust alNropuTMa perieHus HHXEHEPHOU 3a/1auk Ha MOy
. MexxMoaynbHBIN HHTEp(EIC MporpaMM HHKEHEPHBIX pacyeTOB
10. UnTtepdeiic monbp3oBaTeIs MPOTpaMMBbI PEIISHUs 33/1a4l HH)KEHEPHOTO pacuera
11. JlekoMno3u1ys adropuTMa perieHnsi MHKEHEPHOU 3a/1auk Ha TOIPOrpaMMBbl
12. Opranuzanus B3auMOACHCTBHSI TPOTPAMM C IMTOMOIIBIO TUTIEPCCHUTIOK
13. ®aiinoBeIil crioco® opraHu3alyy Meperadl JaHHbIX MEXAY MPOrpaMMHBIMH
MOJYJISIMU
14. WwuxeHepHble 3aJadd, B KOTOPBIX TpeOyeTcs BBIMOJIHEHHE TIpadUuiyecKux
MOCTPOEHUM
15. Mcnionb30BaHne pacTpOBOM rpadMKy MpH pelIeHUH WHKEHEPHBIX 3a71a4
16. Ucnonw3oBanue (ppakTanbHOM TpaduKu MpU PEIICHUHA WHKEHEPHBIX 3a71a4
17. Ucnionb30BaHnE BEKTOPHOU rpadMKu MPpU pEelICHUU HHXKEHEPHBIX 3a/1a4
18. OcHoBHbIe TpadUueCcKl TPUMUTHUBEI B IPOrpaMMax BEKTOPHOM rpaduku
19. OcHOBHBIEC KOMaH/IBI U OTIEPAIIUU B BEKTOPHOM rpaduke
20. Knacc mporpaMMHBIX cucTeM, OTHOcAImuxcs K rpynmne CAD
21. Knacc nporpaMMHBIX cHCTeM, OTHocsiuxcs kK rpynne CAE

©OCoo~Noaar~,wpNE



22. Kitacc mporpaMMHBIX cUCTeM, oTHOcsmuxcs Kk rpyrmne CAM
23. Kitacc mporpaMMHBIX CHCTEM, OTHOCSIIIUXCS K TPYIIIE KOMITBIOTEPHBIX MOJIEIeH
24. Obmas cxema mpoIecca MOICTUPOBAHHS.

25. [Ipomnecc BepuduKammm Moaenu

26. 3agaya NpOBEPKH aJIEKBATHOCTH MOJIEIN

27. TectupoBaHue KOMIBIOTEPHON MOJENN

28. CyTb BU3yaJIbHOTO MTPOTrPAMMUPOBAHHUS

29. [TpuHIUTIBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUSL.
30. CoObITHiiHAsA MOJIEb TPOTPAMMUPOBAHHUS

Kpurepuu onenkmn:

MakcumanbHOE 9rciio OaJIIOB — 8 OaJTOB BBICTABIIIETCS €CITM coOeceI0BaHre TPOTe-
KaeT MpU aKTHBHOM OOMeHe WMH(popMalueld MEeXIy CTYACHTaMU M IperojaBaTelieM;
BOIIPOCHI U OTBETHI CIAEAYIOT C 00X CTOPOH; OTBETHI MOJHOIICHHBIE U PA3BEPHYTHIC;
BO BpeMs coOeceI0BaHMsI CTYJEHThI MOJHUMAIOT UHTEPECHBIC U OPUTHHAIBHBIEC MPO-
OJIeMBI.

MunumMansHoe yucio 0amioB — 4 Gaiia BHICTABIAECTCS IPU MIPEUMYIIIECTBEHHO OJTHO-
HaIpaBJICHHOM TMOTOKE MH(GOPMAIMH; OTBETHI CTYJICHTOB OJHOCIIOKHBIC M 0€3 pa3b-
SICHCHHI;, BOIIPOCHI HOCSIT TPUBUAILHBIN XapaKkTeP; BO BpeMs O€CEeIbINPAKTHICCKH HE
MTOTHUMAIOTCS OCTPBIC MPOOJIEMBI ¥ HE TTPUBOAATCS B KaUECTBE IPUMEPOB MIPaKTHUE-
CKHE CUTYyaITUH.



		2023-05-03T12:57:58+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




