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IlepeyeHb KOMIETEHIUH C YKa3aHUEM ITANOB UX (POPMHUPOBAHUA

YK-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 00pabOoTKH HHPOPMAIINH; aKTyaIbHbIE POCCHICKHUE U 3apyOeKHbIE
UCTOYHUKUHH(OpMaLuU B chepe npodeccrnoHaIbHOMN 1eATeNbHOCTH; METO CUCTEMHOIO aHaIu3a

YMeeT npuMeHsITh METOAMKH MOUCKa, cO0pa U 00paboTKH HH(OPMALIMK; OCYIIECTBIIATH KPUTHUECKUN
aHaJIn3 UCUHTE3 HH(OPMALIUHU, MOJYYEHHON U3 Pa3HbIX UCTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOAXO/ JUIs
pelIeHUs TOCTABJICHHBIX 3a7a4

Bnaneet HaBbikamu nmoucka, coopa 1 00pabOTKH, KPUTHUECKOTO aHAJIN3a U CUHTE3a HH(OpMaIIUH;
UCITOJIb30BAaHUSICUCTEMHOTO MOJIX0/1a JJI PEIICHMS IOCTABJIEHHBIX 3a7a4

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 IIJIAHUPOBAHUS IIPU BHIMIOJHEHUHU UCCIIEIOBAaHUN U pa3paboOTOK

BrnaneeTt HaBpIkaMu POBEICHUS UCCIIEA0BaHMM, 0(OPMIICHUS U aHAJIU3A TTOJTYyYEHHBIX PE3YJIbTaTOB
AKCTIIEPUMEHTATLHBIX UCCIIEA0OBAaHUN U pa3pabOTOK



UHIeKe Otansl POpMHUPOBAHUS KOMIIETEHITUU (YKa3aTh BCE TEMBI
Kommerennn i Pﬁ‘ PILJ) R — HanMeHnoBaHue OILICHOYHOT'O
KN pPaKTHYECKHE YPCOBOI cpejicTBa
3aHATHUSA MIPOCKT
(paboTa)
Koncnekr nekiuii, TeTpaas ¢
VK-11 TeMa-li*TeMZ-?f TeM;l-.?), Tema-1, Tema-2, He PEIIEHHBIMY 331AHHAMH
ema-4,Tema- ) ) )
Tema-3,Tema-4, Tema-5 MpeTyCMOTPEH
Tema-1, Tema-2, Tema-3, Tema-1, Tema-2,Tema-3, KoHcrexT aexnui,
VK-1.2 He
Tema-4, Tema-5 Tema-4, Tema-5 TeTpajib C PEIICHHBIMU
IPETYCMOTPEH
3a1aHusIMH, pedepar
Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, KoHcnekT nekuuii
VK-1.3 He ’
TeMa-4, Tema-5 TeMa-4, Tema-5 TETpalb C PEUICHHBIMUA
IPEAyCMOTPEH
3aaHUSIMU
Koncnekr nekuuit, Terpagp ¢
[IK-2.1 Tema-6, Tema-7 Tema-6, Tema-7 He PEIICHHBIMHU 3a/IAHUAMH,
IPEAyCMOTPCH co0ecenoBaHme
Koncnekr nekuuii, TeTpans ¢
[K-2.2 Tema-6, Tema-7 Tema-6, Tema-7 He peIIZJCHHHMH 3aﬂa}g/l’IMHa
peIyCMOTpPeH OHTpOJIbHasIpaboTa
K e e 1, TETpaJb C
I1K-2.3 Tema-6, Tema-7 Tema-6, Tema-7 He OHCITCKT JICKIUTH, TCTPaL

IPEeTyCMOTpPEH

pEIICHHBIMU 3a/IaHUsIMU, pedepar




Ilepeuens oyenounvix cpedcme no oucyuniune (Mo0yr) 011 04HoU Gopmol

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
IlIkxaa oneHUBaHUS
Hudgpo | Beipax | CiioBecHoe Kpurepnu onieHKH HHAUKATOPOB J0CTUKEHU U
BO€ | €HHE B | BbIpa:KeHHUeE npu GopMe KOHTPOJIS:
BBIpPax | 0aj1ax 3a9eT
eHue :
OlleHKa «3a4T€HO» BBICTABJISAETCS CTYJCHTY, €CIu
OTBETHl Ha BOINPOCHl IO TEeMaM JUCIUILUIHHBI
- 60 - 3a49TCHO MMOCJIEIOBATEIIBHBI, JIOTUYECKU WU3JI0KEHBI,
100 JIOIYCKAaIOTCA HE3HAUYMTEIbHBIC HEI0UETHl B OTBETE
CTYyJICHTA, TaKHe KakK OTCYTCTBUE
CaMOCTOSITEIILHOTO BBIBOJIA, PEUEBBIC OITMOKU U TIP.
OlleHKa «HE 3aUT€HO» BBICTABIISIETCS CTYACHTY,
- Huoxe He 3a4T€HO |ecnm CTyJEeHT He 3HAET OCHOBHBIX IIOHATHH TEMBI
60 JUCIUILINHBI, HE OTBCYACT HA JIOMOJHHTCILHBIC U
HaBOJISAIINE BOMPOCHI MPETo1aBaTesl.




IlepevyeHb U KpaTKasi XapaKTEPUCTUKA OIEHOYHBIX CPEICTB

Nori/ HaumeHnoBan KpaTkas xapakrepucTuka oneHounoro | lIpencrasinenu
- ue cpescTBa € OLIEHOYHOTO
OIICHOYHOTO CpelcTBa B
CpeacTBa done
1 2 3 4
B xoje npaktuueckux paboT CTYICHTHI
OBIIJICBAIOT YMEHUSMH TOJIb30BATHCS
paboTaTbC HOPMATUBHBIMU
JOKYMEHTaMHU ¥ HHCTPYKTHBHBIMU
MaTepUaIaMHt, CIIPABOYHHKAMH, Tembl
COCTAaBJIATH TEXHUYECKYIO HPAKTHICCKUX
Mpaxtaeckoe  |ACKYMEHTAIMIO; BRITOHATE YEPTERH,  |3aHATHIH;
b CXEMBI, TAOJIUIIBI, PEIIATh PA3HOTO POJIA  |KOHTPOJBLHBIE
3aHATHC 3a/1a4H, NeNaThBRIYUCICHHS, ONPENCIATE | 5ornock 1
1 XapaKTEPUCTHKH PASIHIHBIX BEMECTB, | oo o
00BEKTOB, siBJICHUH. LlenbnpakTHueckux
3QHATUH 3aKIF0YAETCS B BEIPAOOTKE y Teme
CTYZAECHTOB HAaBBIKOB IIPUMEHEHHUS HPAKTHICCKOI0
MOJTyYEHHBIX 3HAHUH JIJIS PEIICHHSI 3aHATHSA
MPaKTUYECKUX 3aJ1a4 B TPOIECCe
COBMECTHOM JIEATEITEHOCTH C
MPETOIaBATEIISIMH.
[TpoGiieMHOE 3a/1aHKE, B KOTOPOM
5 00y4JaromemMycs IpeIaraloT KOMHHS’KT
2 |Kkeiic-3amaHue OCMBICITHTh PEATBHYIO 3aTaHuH TSI
PO eCCHOHANBEHO- OpUEHTHpoBanHyro  |BPIIOTHCHHA
CUTYAIHIO, HEOOXOUMYIO ISt KeHC-3a/1a" 1
pelieHus TaHHOU MPOOJIEMBI.
[TpoaykT caMOCTOSITeTLHON PabOThI
CTYyJICHTa, IPEACTABISIONINI cCOO0M
KpaTKOE U3JIO)KCHHUE B TMCHMEHHOM BH/IE
3 |Pedpepar MOJIyYEHHBIX Pe3yJIbTaTOB | Temsr
TEOPETHECKOTO aHANN3A ONPEACTEHHOM | o oo 10,
Hay4HOH (YueOHO-UCCTIe0BATEIbCKOM )
TEMBI, TJIC aBTOP PACKPHIBACT CYTh
UCCIIeMyeMOM TIPOOIEMbI, IPUBOTUT
pa3JIMuHbIC TOUKH 3PEHUS,a TAaKIKe
COOCTBEHHbBIC B3IJISI/IBI HA HEe.
CpencTBo KOHTPOJIS, OPTaHW30BaHHOE
KakK CIieluaigbpHas oecena BomMpock 110
5 |Cobecenoarme |MPCTIOAABATENS Ha TEMBI,CBA3AHHbIE C Temam/passienam
U3y9aeMOU TUCITUTUTHHOM, 1 B

paccYMTaHHOE Ha BBISICHEHHE 00beMa
3HaHUN 00YyYaroIIErocs Mo
OTIPEJICTICHHOMY pa3ielly, TEME,




npobJieMe u T.1I.

Tect

CucremMa cTaHIapTU3UPOBAHHBIX
3aJIaHUM, TT03BOJISIOIIAs
aBTOMATHU3HUPOBATH MPOLETYPY
W3MEPEHUs YPOBHS 3HAHUN U YMEHUM
00y4JaroIerocs.

Donp
TECTOBBIX
3aJITaHUN




MuHHCTEPCTBO HAYKHU U BhICIIero oopa3zoBanus Poccutickoit denepannu
HwxHekamMckuii XUMUKO-TEXHOJIOTUIECKANA UHCTUTYT ((prtrain)
dbenepabHOTO TOCYTapPCTBEHHOTO OI0KETHOTO 00pa30BaTEIIbHOTO
YUPEKICHUSABBICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHAJILHBIN UCCIIEN0BATEIILCKUN TEXHOJIOTMUECKUNA
YHUBEPCUTET

Y4eOHbIM IIJIaHOM 10 HaMpaBJICHUIO MOAroToBKU OakamaBpoB: 18.03.02  «Duepro-

U_pecypcocOeperaroniiue mporecchl B XMMHUYECKOW TEXHOJOTUHU, OMOTEXHOJIOTHH U

HeQTEXUMUN»

[Tpodwis moaroToBKM___ «MaIHbI ¥ annapaThl XUMHUYECKUX MPOW3BOCTBY
(Haumenosawue)

TUTS1 00YUaIOIIUXCS TIPETYCMOTPEHO TIPOBEICHNE TPAKTUICCKUX 3aHATH.

OOyyaromuMcsi ~ OpejiararoTcs  pa3HOYpOBHEBbIE — 3aJaud U 3aJaHUs
PEKOHCTPYKTUBHOTO YpPOBHS, MO3BOJISIIONIME OLEHUBATh M JIMATHOCTUPOBATH YMEHUS
CUHTE3UPOBATh, aHAIM3UPOBATh, 0000IIATh (PAKTUYECKUN U TEOPETHUUECKUI MaTepHall
c  GOpMyJIMpPOBaHHEM  KOHKPETHBIX  BBIBOJIOB, YCTAHOBJIIEHUEM  IMPUYUHHO-
CJIEZICTBEHHBIX CBSI3EH.

3ananue 1 CoBpeMeHHbBIN KOMIIBIOTEP U IPUHIIAIBI €r0 PadoThI.

Ilepudepuiinoe uBcnomorarejabHoe 00opyaoBanue. KomnbroTepHbie ceTu.
BouruncianTenbHble KOMILUIEKCHI PellleHnsl MPUKJIAIHBIX HHKeHEPHbIX 3a/1a4.
1) IpUBOASTCS U MOSICHSIOTCS] TEOPETUUECKUE ACTIEKTHI, PACKPBIBAIOIINE CYTh TEMBI;
2) maeTcd npuMmep, peuieHus 3a1a4n, aHaTOTUYHOM 3aj1a4e, MOCTABJICHHOU B 3a/1aHUU;
3) NpUBOASITCS METOANYECKUE YKa3aHUS JJIsSI pELICHUS 3aJaHus;
4) IPUBOJATCS KOHTPOJIBHBIE BOMPOCHI K padoTe.

3ananue 2 Kinaccudgukanusi nporpaMmmHoro ooecnedenusi. CucreMHoe
nporpaMMHoeofecrnedeHue. 3SHAKOMCTBO M U3y4eHne HauboJiee U3BECTHBIX
NMPOrpaMMHBIX NAKETOBNPHUKJIATHOTO HA3HAYECHHS.

1) IpUBOASTCS U MOSICHSFOTCS] TEOPETUUECKUE ACTIEKTHI, PACKPBIBAIOIINE CYTh TEMBI;
2) naeTcs IpuMep, PeIIeHUs 3aa4i, aHaJOTMYHOW 3a/1a4€e, TOCTABJICHHOW B 3a1aHNU;
3) NpUBOASTCS METOANYECKHUE YKA3aHUS JJIsl PELICHUS 3aaHNs;
4) IpUBOASTCS KOHTPOJIBHBIE BOMPOCHI K padoTe.

OcranbHble BApUAHTHI 3aIaHUH TPUBEJICHBI B METOAUYECKOM YKAa3aHUH,
pa3zpaboranHoM Ha kadenpe MAXII:

[Ipumenenrne OBM B MHKEHEPHBIX pacyeTax: yueOH. MOCOOME [3IEKTPOHHBIN
pecypc]/Cabanaes 1.A., AnmakaeBa @.M. HuxHekaMCKUI XMMUKO-TEXHOJIOTUYECKUI
UHCTUTYT.

2015. — 95 c. Pexum noctyna: cBOOOIHBIM
Kpurepuu ouieHKH NPAKTUYECKUX 3AHATHI

N3yuas npenmer, oOydaronIuiicss BEINOJIHAET 6 3aaHuil. 3a pellleHne KaxJ10To
OH MOeT noyyduthb oT 1 10 2 GamioB. Ecnu He cripaBuiics ¢ 3aiganueM 0e3 MOMOIIH
IIPENOIaBATENS, OLICHKA CHUKAETCSI.

WNTOroBeIi PEUTHUHI MO MPAKTUYECKUM 3aHATHSAM MPOCTABISAETCA KaK CyMMa
MOJTy4YEHHBIX 0AJUIOB 3a pelieHne 6 HHANBUAYAIbHbBIX 3a/laHUH.



MuHuCcTepcTBO HAayKH | Bhiciiero oOpa3oBanus Poccuiickoit denepanuu
HwxHekamMCKuil XUMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rmain)
dbenepabHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHHUS
BBICIIIET0 00Opa30BaHus
«Ka3zaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

Daxynomem____MexaHn4eCKU

Kageopa__Maimun n anmapaTtoB XUMHUYECKUX MPOU3BOICTB

Hanpapnenne noarotoBku_18.03.02 «DHepro- u pecypcocbeperamIme nporecchl B

XMMHYECKON TEXHOJIOTUHU, ONOTEXHOJIOTUHU ¥ He(DTEXUMUID)
(kK00 u HaumeHoBawUe)

[Ipodunb/mporpamma:_ «MallivHbI ¥ annapaThl XUMUYECKUX MPOU3BOJICTBY
(HaumeHnosanue)

TecToBLIE 3a1aHUSA

o qucnuininae [IlpumeHenne DBM B MH)KEHEPHBIX pacyeTax
(HaMMEHOBaHWE AUCITUTLINHDI)

Tema Nel. CoBpeMennbie IBM U BBIUMCIHUTEIbHbIE KOMILIEKCHI HA UX OCHOBE
1. KomnbroTepom Ha3bIBAKOT JII00Yy10 DBM,

1) umeronyto apxutekrypy @on Herlimana

2) HACTOJILHOT'O UCIIOJIHEHUS

3) UCTIOJIB3YIONYIO IU(PPOBYIO AIEMEHTHYIO 0a3y

4) TOCTPOEHHYIO HA OJJHOM MHUKPOIIPOIIECCOPE

2. 'pynna KOMNBIOTEPOB, CBA3aHHBIX KAaHAJAMHU Mepegauyd HHOpMAUUM H
HAXOQAIIMXCA B Mpeaejax TePPUTOPHUH, OrPAHMYEHHON  HeOOJbIIMMU
pasMepaMm: KOMHATHI, 31aHUS, PEANPUATHS, HA3bIBACTCH:

1) riao0abHONW KOMIIBIOTEPHOU CEThIO

2) uH(POPMAIMOHHOM CUCTEMOM C TUTIEPCBA3SIMU

3) JIOKaJbHOM KOMITBFOTEPHOM CETHIO

4) BIEKTPOHHOUN MOYTOMN

3. Kondurypauus (TOno10rus) J0KAJIbHOH KOMIILIOTEPHOI CeTH, B KOTOPOil Bce
padouyHeCcTaAHIIUN COeTUHEHBI HEMOCPEACTBEHHO C CEPBEPOM, HA3bIBACTCS:

1) KOJBIEBOU

2) paauagbHOU

3) IIMHHOMU

4) IPEeBOBUIHOU



4. Jlisa xpaHeHusi GaljioB, NpeAHA3ZHAYEHHBIX JJIA 001IEro A0CTyna
M0JIb30BaTe/ el CeTH,UCI0Ib3YeTCH:

1) daiin-cepsep

2) pabouasi cTaHIIUS

3) KIHMEHT-CEPBEDP

4) KOMMYTaTop

5. Komnbrorep, npeaocTaBIslOIINI CBOU PeCypPChl B N0JIb30BAHUE APYTUM
KOMIIbIOTEpaM NMPHCOBMECTHOI padoTe, HA3bIBAETCH:

1) KIMEHTOM

2) KOMMYTaTopoM

3) craHIMeHn

4) cepBepoM

6. KoMnb1oTEep, MCMOJIb3YIONIUI pecypchl APYroro KOMNbIOTEpa Npu

COBMECTHOH padoTe,HA3bIBAETCS:
1) KJIUEHTOM

2) KOMMYTaTopoM
3) craHuMen
4) cepBepoM

7. s ynpasiaenus padoroit IBM u ob0ecnieyeHus1 B3aMMOIEiiCTBUA C
M0JIb30BaTeJIeM OH/I0JI2KEeH ObITh YKOMILUIEKTOBAH IPOrPAMMHOI CHCTEMON,
Ha3bIBaeMOM

1) onepalOHHOM

2) "H(QOPMALIMOHHOM

3) TEXHUYECKOM

4) OpraHu3alMOHHON

8. B npuBeIeCHHOM CIIMCKE KJIACCOB NMPOIPAMMHOI0 00ecreYeHHust:
1) CUCTEMHOE;

2) IIPUKIIATHOE;

3) HHCTPYMEHTAIBHOE;

4) alrOpUTMUYECKOE;

HMeeTCs HeTOYHOCTh — He CyHIeCTBYeT KJiacca ...

9. OnepanuonHsbie cucteMbl IBM oTHOCATCS K KJIaccy
1) CHCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIIBHOTO

4) aIrOPUTMHUYECKOT O

NMPOrpaMMHOI0 o0ecrevYeHusl.

10. TabJM4YHBINA POUECCOP OTHOCUTCH K KJIACCY
1) CUCTEMHOTO
2) IPUKJIATHOTO



3) HHCTPYMEHTAJIBHOTO
4) aNnrOPUTMUYECKOTO
NMPOrpaMMHOI0 o0ecrevdeHusl.

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

2) IPUKJIATHOTO

3) THCTPYMEHTAIBHOTO

4) aNTOPUTMHYECKOTO

MPOrpPaMMHOI0 o0ecrnedeHusl.

12. YcTpoiicTBO, Ha3biBaemMoe rpagonocrpouresieM (IJI0TTEPOM), MPEIHAZHAYECHO
s

1) BBIBOAA rpaduiyeckoil HHPpopMaluu Ha OYMa>KHbI HOCUTEIh

2) BBoJ1a rpaduueckoit nudopmanuu B 9BM

3) CKaHMPOBaHMS I'OTOBBIX YEPTEKEN B IPOIPAMMY

4) IOCTPOCHHUSI YePTEKEH 0e3 MPUMEHEHU KOMITbIOTEPa

13. ABTOMATH3HPOBaHHOE padouee MeCTO HHKEHEPA-KOHCTPYKTOPA NMpeACTaBIsET
co0oii
1) MpOrpaMMHO-TEXHUYECKUM KOMIUIEKC Ha 0a3e paboueli CTaHIIUH
2) MPOrPaMMHO-TEXHUYCCKHUIN KOMILJIEKC Ha 0a3e JIOKaIbHON BEIYMCIUTEIIBHON CETH
3) mporpaMmy Ui aBTOMaTU3alMy HHKEHEPHBIX pacueTOB
4) anmapaTHbIe BRIYUCIUTENbHBIE CPEJICTBA O€3 yueTa yCTaHOBJICHHBIX HHKEHEPHBIX
porpamMm

14. Ucnosib30BaHuEe B NMPAKTHKE HHKCHEPHBIX PACYETOB JOKAJIbHOH
BbluKncanTeIbHON ceTn HE mo3soasier

1) UICIIOTIB30BATh €IMHYI0 MHPOPMAIIMOHHYIO 0a3y JJIsl HECKOJBKHUX CIELIMATUCTOB

2) OpraHu30BaTh NapaJICIbHbIC BEIYUCICHUS

3) pacupenenuTh peleHrne OTAEIbHBIX MMOA3a/1a4 EANHOM 3a/1a41 MEXKy KOMITbIOTEPaMHU
4) kax10i paboyell CTaHIIMK BBICTYNIaTh B KAYECTBE CEpPBEpA

Tema NeS. IIpumenenue IBM npu pemieHuu 3aga4 MOACJIHPOBAHUA XUMMKO-
TEXHOJIOrMYEeCKUX MPOLEeCCOB

1. 3amaya annmpoKCUMAIMU TAOJIHMYHBIX TAHHBIX HCMOJIb3YeTCs JIJIA
1) moaoopa MOAXOAAIICH PYHKIIUHN.

2) yHOPSIOYCHHS TAaHHBIX B TaOJIHIIC.

3) moyueHus 0oJiee TOUHOTO 3HAYEHUS BEIYUCIIIEMON BETUINHBI.

4) Ipe/ICTaBICHUS pe3yJIbTaTOB B Tpaduueckoii hopme.

2. AlmpokcuManus Ta0JIMYHBIX JaHHbIX JUHeilHoi pyHkumneid HE moxeT ObITH

HCII0JIB30BAHA /IS
1) TOCTPOEHUS AUATPAMMBI COCTOSHUS <GKUJIKOCTb-TIap» JJIs1 OMHAPHBIX CMECEH.



2) TApUPOBKHU MPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOIIAP.

3) TMHENHON UHTEPIOISIIMY KO3(PPUIIUEHTOB KOHIIEHTPALIMK HAIIPSAKEHUH.

4) TOCTPOEHUSPETPECCUOHHON MOJEJIA TEPBOro MOPSAKAa I  XUMHKO-
TE€XHOJOTMYECKOTOIpoIieCcca.

3. Ind cymiecTBeHHO KPUBOJMHEHHBbIX (PYHKIIMHM B KayecTBe

annpoxkcuMupywmeid Hanoosee’IPPeKTUBHO UCTOJIb30BATH
1) MOJIMHOM OMPEICIICHHON CTETICHHU.

2) TMHEWHYIO (QYHKITHIO.
3) runepOoy.
4) TPUTOHOMETPUYECKYIO (PYHKITHIO.

4. Tlondop mapamMeTpoB HEHTPOOEIKHOI0 Hacoca rpaduIecKUM METOI0M,

NOKA3aHHbIH HAPUCYHKE
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npeacTaBJIsgeT co00i 3aga4y

1) pelieHus CUCTEMbI YPaBHEHUIA.

2) ONITUMU3AIMH 110 BEJIUYMHE CO37aBAEMOT0 JIaBJICHHMS.

3) YMCJIEHHOTO UHTETPUPOBAHUS METOAOM TpamelHil.

4) THTEPIOJISIIIUYU TI0 BEJIMYMHE PAcX0/ia KUJKOCTHU.

5. Ionbop mapamMeTpoB IEHTPOOEIKHOTO HAcOCAa rPaduIecKUM MeTOI0M,

70,0 —'—’4__
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MOKAa3aHHbI HAPUCYHKE

NpeacTaBJaseT co00i 3agauy

1) ONTUMHU3ALUU IO BETMYHUHE KOIPPUIIMEHTA MTOJIE3HOTO IEHCTBUS.
2) pELIEHHs CUCTEMBI YPABHEHUIA.

3) YMCIEHHOTO UHTETPUPOBAHUSI METOZOM Tpamneui.

4) UHTEPIOJISILIMY 110 BEJTMYMHE PACX0/1a KUIAKOCTH.



6. Ha pucynke

20000
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5000 f+
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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) 3aa4€ 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 Yucjaa CTyneHeu
peKTU(UKAIUN JJIATAPEIHYATON KOJOHHBI, ANMPOKCUMALNIO PA00YNX JUHHU I
KOJIOHHBI CJieyeT BbINOJIHATH

1) nTuHEHOM (DYyHKIIHEH.

2) IOJIMHOMOM BBICOKOM CTEIICHH.

3) KyOUYECKHUM CIUTaHOM.

4) SKCIIOHEHIIMAIbHON KPUBOM.

9. Hancrpoiiky «Ilouck pemenusi» MS Excel yno6no ucnosib3oBatTh npu

pelieHuM HHKeHEePHBIX 3a1aY4
1) onTUMHA3ALAN.

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

10. Tpebdyercsi ONTHMH3HUPOBATH COCTAB MHOTOKOMIIOHEHTHOI0 CILIaBa IO
TeMIeparype IUIaBJdeHUsl (ompeesieHHe TOYKHM JIBTEKTHKHM). JTYy 3aJady B
Ta0JMYHOM IPOLECCOPe MOKHO PEIIUTH € IOMOIIbIO

1) HaacTpouku «Ilouck pemenus».

2) MacTepa Iuarpamm.

3) BCTpoeHHO# QpyHKIuK JIMHEHH.

4) nancrpoiiku «Ilogbop mapamerpay.



11. Ilpu pemieHMH 3aJa4¥ ONTHUMHU3ALUM JJMHBI YYacTKa Baja Hacoca 10
BeJIMYNHE W3TH0aIoIero MoMeHTa ¢ momouibio Hajacrpoiikm MS Excel «Ilouck
peleHus, KpoMe 1ejieBOi (PyHKIUM elle He00X0AuMO 321aTh

1) orpaHUYEHUS B BUJIC HEPABEHCTB.

2) 4KCIIO OTOOpakaeMbIX 3HAKOB B MAHTUCCE YHUCIIA.

3) popMar siueiiku ¢ neneBoil PyHKIUEH.

4) 3HaYCHMSI OI0MPAEMbIX TapaMETPOB.

12. Yrodbl HA oxHoii quarpamme MS Excel oTo0pa3uTs 3m0psl U paguaabHBIX,
U OKPYKHBIX HANPSKEHUH, JeHCTBYIOLIHUX 10 TOJLINHE TOJCTOCTEHHOI0
HMIHHAPA, HY’KHO

1) UICIIOIB30BaTh 2 psAJa TaHHBIX.

2) 100aBUTh JIMHUIO TPEHA.

3) UCIIOJIB30BATH TUATPAMMY THUIIA KIIOBEPXHOCTHY.

4) BKIIIOYUTh PEKUM OTOOPAKEHHUS JIET€H IbI.

13. Ilpn peaynupoOBAHUM SMIOPHI HM3rK0AIIAX MOMEHTOB IO JJHHE Baja C
maroMm 10 MM ¢ noMOmbIO TAO0JMYHOTO Tmpoumeccopa, Gopmysa pacyera
JKeCTKOCTH Komupyercs mo croaouy E. Ilpu 3T0M 3HAaUeHHe MOAYJISI YIIPYTrOCTH
HAXOAUTCH B siyeiike Al, koopauHaTthl — B cTOJI0NEe B, a nuamerpsl Bajia — B
crosioue C. Torna npasuwibHOi popmysion 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

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. MopeaupoBanue XTC c MOMOIIbIO
KOMIIbIOTEPHBIX MPOrpaMm HAYHHAIOT CMO/IeJINPOBAHUSA

1) TUAPOIMHAMUKH ITOTOKOB (pa3

2) TeriooOMeHa

3) MmaccooOMeHa

4) MEXaHUYECKHUX MPOIECCOB

18. MoaeiMmpoBaHue CYNTAETCA UTEPALMOHHBIM MPOIECCOM, TOTOMY YTO

HepeaKO BO3HUKAETHE00X0AUMOCTh BO3BPAIlleHUS] HA OJJMH U3 HAYAJIbHbBIX

ITAINOB MOCJIe

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




MuHHCTEPCTBO HAYKHU U BhICIIero oopazoBanusi Poccutickoit denepanuu
HuxHexaMCKuii XMMHUKO-TEXHOJIOTMYECKUN HHCTUTYT ((uman)
benepanbHOro TOCYJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
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

XUMHUYCCKON TEXHOJIOTHH, OMOTEXHOJIOTMH ¥ HeDTEXUMHM)
(K00 u HaumenosaHue)

[Tpodunb/mporpamma:_ «MalvHbI ¥ annapaThl XUMUYECKUX MPOU3BOJICTBY
(Haumenosamue)

KoMiuiekT 3agaHuii 1J1s1 BHINIOJTHEHUS Pac4eTHO-IPapuuecKoi padoTsbl
no auctuinae (moaymo) b1.B.JIB.02.01 «IIpumenenue 9BM B

VHKCHEPHBIX pACYETaX»
(HanMEHOBaHUE AUCIUTIIINHBI)

Tema Ne4: Ilpumenenune IBM npu pemieHnu rpapuuecKux 3aaaq

Bapuanr 1

3aganue:

PacueTsl TOJICTOCTEHHBIX HUIMHAPOB MOJ] BHYTPEHHUM JaBJeHUEM. 3ajada peraeTcs
B cpezie TabauuHoro mporeccopa MS Excel.

[Tpumensia Il Tteopuro mpoyHoCTH MOAOOpaTh TOJMIIMHY CTEHKH TOJCTOCTEHHOTO
MWIMHIpPA, ecii BHyTpeHHee naBieHue paBHo 80 Mlla, BHyTpennuii pamuyc = 100
MM, Marepuan uuianHapa — CT45, koagpuuueHT 3anaca MpOYHOCTH MPUHATH PABHBIM
1,5. IlocTpouTh 3MIOPBI OKPYKHBIX, PAAUANBHBIX U DKBUBAJICHTHBIX HANPSIKEHUHN IO
TOJIIIMHE CTEHKH LIMJIMHAPA C aroMm 1 mm.

dy




Ycnosue IMPOYHOCTHU COCTABJICHO II0 TpeTbeﬁ TCOpHUHN IIPOYHOCTH:

2 - d?
ol = Py 5 < {0}
H BH

B3 Hero omnpenensercs HapyKHbIA JOUAMETP M, COOTBETCTBEHHO, IIPHM 3aJaHHOM
BHYTPEHHEM JHAMETPE - TONIIMHA TUIUHAPA.

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

PacueTtsl HaNIpsHKEHNU BBINOJIHUATD YEPE3 KaXKAbIA MM.

PanuanbpHble HaNpsHKEHUA:

& &
R R TR
OKPY)KHBIC HAIIPSKCHU AL
=P i 1+ i
T g,

TOE P - MOJSIPHAST KOOPJAMHATA, U3MEHSETCS OT BEJIWYHWHBI BHYTPEHHETO paanyca JI0
BEJIMYMHBI HAPYKHOT'O pajanyca.

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

Bapuanr 2

PacueTbl TOJICTOCTEHHBIX UWIMHIAPOB MPU JCUCTBUM HAPYKHOrO JaBICHHUs. 3aaada
pelaercs B cpezie TabimyuHoro npoueccopa MS Excel.

[Tpumensia Il Tteopuro mpouyHocTH MoAOOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOTO
UUJIMH]pa, eclii Hapyx)Hoe nasieHue paBHo 80 Mlla, BHyTpenHuii paanyc = 100 MM,
matepuan mumnapa — CT45, koaddunmenT 3amaca npoYHOCTU NPUHSTH PaBHBIM 1,5.
[TocTpouTh SHIOPBI OKPYKHBIX, PAAUAIbHBIX W SKBHUBAJIEHTHBIX HAIPSIKEHUN IO
TOJIIIMHE CTEHKH LMJIMHAPA C aroM 1 mm.

ds

VYcnoBre NpOYHOCTH COCTABIIEHO 110 TPETHEN TEOPUN IPOYHOCTH:



11 2-d;
Osxs = P '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.
PacueTtsl HaNIpsHKEHNU BBINOJIHUATD YEPE3 KaXKAbIA MM.
PanuanbpHble HaNpsHKEHUA:
2 2
dH dBH

=P, —2 (1
TT T G —dg, A

OKPY)KHBIC HAIIPSKCHU AL
=—P di 1+ dan
T g, U

TOE P - MOJSPHAST KOOPJAMHATA, U3MEHSIETCS OT BEJIWYHWHBI BHYTPEHHETO paanyca JI0
BEJIMYMHBI HAPYKHOTO pajnyca.

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

Bapuanr 3

PacdeTbl TOJCTOCTEHHBIX UWJIWHIPOB IOJ, BHYTPEHHUM W BHEIIHUM JAaBIICHHUEM.
3anmaya penraercs B cpeje TabnmaHoro nporueccopa MS Excel.

Buytpennee nasnenune paBHo P; = 80 Mlla, a HapyxxHoe nasnenue P, = 120 MllIa,
BHyTpeHHUU paanyc = 100 MM, HapyxHbIi paguyc paBeH 200 MmM. ITocTpouTts 3mopbl
OKPY)KHBIX, pPaJUAAJIbHBIX M SKBUBAJICHTHBIX HAIPSIKEHUM IO TOJIIMHE CTEHKU C
marom 1 Mmm.

dy

[lo wm3BeCTHBIM JIMaMETpaM  PACCUMTBHIBAIOTCA  OKPY)KHBIE, paJHAIbHBIE W
DKBUBAJICHTHBIEC HAIIPSDKEHUS U CTOSTCS UX DITIOPHL.

PacyeTsl HaNIpsKEHUN BBIIIOJIHUTD Yepe3 KaKIbIi MM.

PanuansHble HAPSOKEHUS:



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

Pi-di,—Pydi P,—Py di-di,
=t 4= rjie P - NOJISIPHAsT KOOPJMHATA, H3MEHSAETCS OT
ds—d ds—d 2
H~ UBH H~ Qgn p

BEJINYMHBI BHYTPEHHETO PAINyCa 10 BEJIUYUHBI HAPYKHOTO pagnuyca.
Ucnonb3ys dynkunn MAKC u MUH, onpeaenure mMakcuMallbHble 1 MUHUMAJIbHbBIE
HaNpsHKEHHUS.

P1'd§H_P2'd§ PZ_Pl dl?xldgﬂ
oy = .

Bapuanr 4

PacyeTbl COCTaBHBIX TOJCTOCTEHHBIX IMIUHAPOB TMOJ BHYTPEHHUM JAaBJICHUEM.
3anmava penraercs B cpeje TadimaHoro npoimeccopa MS Excel.

B 0OBIYHOM TOJICTOCTEHHOM IMJIMHAPE HEBO3MOXKHO 00ECMEUUTh JaBJjeHHE OOJIbIIE,
yeM 50% OT IOMYyCKaeMoro HampspKeHHsl, - MPOUCXOAUT €ro paspyueHue. YToOsl
CO3/1aTh COCYZbI OOJBIIETO JaBJICHUS, MCIOIB3YIOT COCTaBHBIC MIIMHAPHL. B Takmx
MWIMHIPAX U3-32 MPUMEHEHUS MOCAJKH C HATATOM MPOUCXOJIUT MepepacipeaesicHue
OKPY>KHBIX HaIpsDKEHUH.

[Tpumensis Il Teopuro npouyHocTn mnogoOpaTh HAPYXKHBIM JUAaMETp BHEUIHETO
WIMHApPA, €CIM BHYTpeHHee naBieHue paBHO 120 Mlla, BHyTpeHHuil auamerp
BHyTpeHHero nuinuHapa - 100 MM, npeaen TekydecTu MaTepuanoB 00OUX LUIMH]IPOB
— 300 MIIa, monyns ympyroctu matepuana — 200 I'Tla, xoaddumnment 3amaca
MPOYHOCTH MPHUHSITH paBHBIM 1,5. [IoCTpOUTH 3MIOPHI SKBHBAJICHTHOTO HAMPSKEHUS B
3aBHCHUMOCTH OT KOHTAKTHOTO AuaMerpa dk.

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,




[Ipy mOCTpOEHHHM 3HIOP HYKHO H3MEHSTHh BEIMYMHY KOHTAaKTHOIO JWAMETpa OT
BEJINYMHBI BHYTPEHHETO IMaMeETpa A0 BEJIMUYUHBI HAPYKHOTO AUAMETPA.

PacueTs! HarnpsiKeHU BBIOIHUTD Yepe3 Kaxapid 1 MM

[Io pe3ympraTaM pacuyeToB ONPEACAUTh KOHTAKTHBIA pPAguyC, NOpPU KOTOPOM
HKBUBAJICHTHBIC HAMNPSIKEHUS OyQyT MUHUMAIbHBIMH. J[JI1 pemieHust 3Toil 3amayu
cleayeT Bocnojb3oBaThes Gpynkuueit MUH.

Bapuanrt 5

PacueTsl TOJICTOCTEHHBIX IIWJIMHIAPOB. TeMiepaTypHble HamnpsbKeHus. 3ajada
peraercs B cpezie TabimaHoro mnporeccopa MS Excel.

[Tpumensia Il Tteopuro mpoyHocTH MoAgoOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOIO
HWIMHAPA, €CIIM BHyTpeHHee AaBiieHue paBHO 80 MIla, BuyTpennuii quametp = 100
MM, Marepuan nuianHapa — CT45, koaddunueHT 3anaca mMpoOYHOCTH MPUHATH PABHBIM
1,5. TlocTpouTh HSHIOPHI TEMIEPATYPHBIX HAMNPSHKEHUM 1O TOJIIMHE CTEHKU
PacCYMTAaHHOTO LMJIMHIpPA MPU OTCYTCTBUH BHYTPEHHETO M BHEUIHETO JABJICHUM IpHU
nepenaae Ttemmeparypel B /0 Tpam, momyns ymnpyroctd cramu — 200 ITla.
TeMmeparypHblii k03hduIMeHT mHeHHoro pacumpenus cram 125 * 107, Terrosoii
peXKUM — CTAlMOHAPHBIA, €€ W3MEHEHUWE MO TOJIIUHE HPOUCXOJIUT TIO
Jorapu(pMUYECKOMY 3aKOHY.

dy

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHEW TEOPUU MIPOUYHOCTH:

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

N3 Hero onpenensercss Hapy K KHbIA JUaMeTp U, COOTBETCTBEHHO, TOJIIIUHA [IUINHIPA.
Jlanee 10 W3BECTHBIM AMAMETPaM PACCUUTBHIBAKOTCA PaIUAIBbHBIC, OKPYXXHBIE U
DKBUBAJICHTHBIC HAIIPSDKEHUS U CTOSATCS UX DITIOPHL.

PacyeTsl HaNIpsKEHUN BBIIIOJIHUTD Yepe3 KaKIbIi MM.

PanuansHble HAPSOKEHUS:



2:p
_ @ATE G- d2,(0,25:d2—p?)

o, = — + OKpY>KHBIE HANPSKEHUS
r 2 Ineu p?-(dz—dZ;) Py p
dy
1+In2P
_ @AT'E ting,  dZ,:(0,25:d2—p?)
o = NS r7e p - MoJIApHas
2 ln% P '(dﬂ_dsﬂ)
H

KOOpJIMHATA, U3MEHSIETCS OT BEJIMYMHBI BHYTPEHHETO pajnuyca J10
BEJIMYHMHBI HAPYKHOTO paguyca.

Ucnonb3ys pynkunn MAKC u MUH, onpenennte MmakcuMalibHbIE 1 MUHUMAJIbHbBIE
HaNpSHKEHHUS.

Bapuanr 6

Pacuetsl Bpalaromierocsi CIUIONIHOTO JUCKa (pacyeT B COOTBETCTBUHM C MOJEIBIO
TOJICTOCTEHHOTO IUJIMHJIpa). 3a/iauya peniaercs B cpeje TabJIMuHoro npoieccopa MS
Excel.

[Tpumensiss |l Teopuro NMPOYHOCTH pacCUUTATh JIOMYCKAEMYIO YTJIOBYIO CKOPOCTH
BparieHus criomHoro (dy, — 0) aucka [w], eciau ero Hapy HbIM AuameTp paseH 500
MM, MaTepuan — TuTaH, Moayias ynpyroctu — 100 I'Tla, xoadpdumment Ilyaccona
paBeH — 0,3, ynenbHblii Bec TuTaHa — 4500 Kr/M>, nomyckaemoe Hampspkenue — 400
MIIa.

11

.2
VCa0BUE IPOYHOCTH: Oy, = %- (3+ w)-d2 < o]

3Has yIJIOBYIO CKOPOCTb, OMPEAETIUTE I0IYCKaeMOe YUCIO 000pOTOB aucKa (00/MHH).
Jlanee paccUMTHIBAIOTCS OKPY)KHBIC, paJuajibHble W DKBUBAJICHTHBIC HAMPSKECHUS U
CTOSTCS UX DIIOPHI.

PacueTsl HanpsKEHUM BBIMOJIHUTD YEPE3 KaXKIbIA MM.

PanuanbHble HAMPsHKEHUS:

v

89

Oy = -+ (0.25-d5 —p?)



OKpyKHbIE HATTPSIAKEHUS:
‘w? 1+3-
o =5, B+w-(025-df -5 p?)

r7€e p - MOJSIpHAsl KOOPJIWHATA, U3MEHSAETCS OT BEJIMYMHBI BHYTPEHHETO pajuyca Ji0
BEJIMYMHBI HAPYKHOTO paguyca.

Ucnonp3ys pyakmun MAKC u MUH, onpenennte MakcuMalbHbIE 1 MUHUMAJIbHBIE
HaIpsKECHUS.

Bapuanr 7.

Pacder muMIMHAPUYECKOrO TOHKOCTEHHOTO COCYZA, 3allOJIHEHHOTO >XUAKOCThIO. B
ATOM 3a/laue paccMmarpuBaeTcs Hanbosiee MpocTas MOJEIb — ME3MOMEHTHAsT TeOpHs
oOomoyek. B KkadecTBe Harpy3kd NPUHHMACTCS THAPOCTATHYECKOE aBIICHUE
YKHUJIKOCTH, 3AMOJHSIOMIEN TUIUHIIP.

A h R ]
>
4]
\J
3aganue

HNcxonnpie JaHHBIC:

YKunxocts — Boza (yaensHerii Bec y= 10000 H/m?;

Pannyc nununaapa — R =3 Mm;

JnmuHa nunuHapa — a = 6 m;

Martepuan munmuaapa — Ct 20 (npenen texyudectu 240 Mlla, korddunment 3amaca
NPOYHOCTH MPUMHUTE PaBHBIM 1,5).

1) 13 ycioBus MPOYHOCTH B COOTBETCTBHE ¢ OE3MOMEHTHOHN TEOpUEH O YETBEPTOM
TEOPHUH MMPOYHOCTH ONPEICIUTE TONIINHY CTEHKU HUIUHAPA.

2) TloctpoiitTe 3MIOPbl MEPUAMOHAIBHBIX, OKPY)KHBIX W 9KBUBAJCHTHBIX HAIPSKEHUN
M0 BBICOTE IMJIMH/IPA.

B cooTrBercTBHE ¢ O€3MOMEHTHOW TeOpHEld TOHKOCTEHHBIX O0OJIOYEK, B CTEHKax
MOJOOHBIX COCY/IOB JICMCTBYIOT MOCTOSIHHBIEC TIO JJIMHE IHJIMHIpPA MEPUIANOHAILHBIC
HaIPsHKEHUS, KOTOPBIE PACCUYUTHIBAIOTCS IO pOopMYyIIe:



Yy R-a
2-h

U, UBMCHAIOIUECA I10 J'II/IHef/’IHOMy 3dKOHY, OKPYKHBIC HAITPSIKCHHA:

O-1=

Uz(x)=)/'x'ﬁ

1) JlomyckaeMoe HampspDKCHHE OMpEeNUTe KaK OTHOIICHHE Tpejeiia TeKydeCTH
3aJIaHHOM MapKu CTaJIM K KO3 (ULIUEHTY 3araca MpOYHOCTH.

2) CHavaja W3 yCJIOBHS MPOYHOCTH MO YETBEPTOH TEOPUHU MPOYHOCTH OMPEICITUTE
TOJIIIMHY CTEHKHU COCYJa:

’VIRIa
Ufm:ﬁ'@ﬁ[ﬂ

Pemmire Ha Oymare 3TO HEPaBEHCTBO OTHOCHUTEIHHO TOJIIMHBI CTEHKH h. Bmemwnte
NOJYYCHHYIO ()OPMYITY JUIS BBIYHCIICHUS TOJIIIMHBI CTEHKU B SYCHKY pabodero Jmcra,
3aMEHHIB HEPABEHCTBO Ha PaBEHCTBO.
1) ToxacraBmsas Ttommuuy h B dopmynsr (1.24) (1.25) m (1.26) paccuuraiite
HANPsHKCHUS 110 KoopauHaTe X OT HyJis 10 a ¢ marom 10 cm
2) Ucnonwsys ¢pyakimu MAKC U MUH,
OIIpENICIUTE MaKCUMAaJIbHBIC UMHHUMAaJbHbIE 3HAYCHUS 110 KaXKIOMY U3
BUJIOB HANPSKCHUH.
3) Ha pa3nbIx auarpaMmmax MOCTPOMTE S0Pl BCEX TPEX BHUIIOB HATIPSHKESHHIA.
OKBHUBAJICHTHOE HANPSKEHHE MPU TUIOCKOM HANPSHKEHHOM COCTOSHUH T10
4eTBEPTONTEOPUN IPOYHOCTH PACCUUTHIBAETCS MO (popMmyIie:

4 _ 1 2 2 2
O3k = 5[0-1 + 0, + (0-1 - 02) ]
Ecnu nyxHO, 4TOOBI 311I0pa HAMPSHKEHUN pacioiokKUiIach MPaBUIbHO — BJIOJb
HWJIMHJIPA MO BBICOTE, IIOMEHSIUTE JJIS1 KAXI0T0 psaa 3HaueHuss X u Y mecramu. Kpome
TOTO, 3HAaYCHUS X OTCOPTUPYHUTE B OOPATHOM IOPSIKE — OT OOJIBIIETO 3HAYCHHS K
MEHBILIEMY.

Kpurepuu ouenku:

Kputepuii makcumaibHo ouenku — 10 6annoB

Breimonnensl Bce TpeOoBaHHMS K pacyeTHO-Tpaduueckoir padore. bes ommbok
BBITIOJTHEH BBIBOJI OCHOBHOM (hopmyJibl. ['paMOTHO pa3paboTaHa TaOIuyHas MOJIEIb B
MS Excel. IIpaBusibHO HUCTIOJB30BAaH MEXaHU3M aOCOJIOTHOM ajapecaruu sueek. [Ipu
MOCTPOCHUM JMIOP MPaBUJIBHO BBIOpaH TUN AWarpaMmmbl. /[uarpamma COAEpKHUT BCE
HEOOXOJMMBIC [JIsi pelieHus: 3aaaur aTpuOyThl. [lonydeHHOE perieHue yCHeurHo
3aIUIIEHO BO BpeMs MTyOJIMYHOTO OOCYKICHHUSI B TPYIITIE.

Kpurepuii ouenku Ha 8 0a/10B

Breimonnensl Bce TpebOoBaHHMS K pacyeTHO-Tpaduueckoir padore. bes ommbok
BBITIOJTHEH BBIBOJI OCHOBHOW (hopMyiibl. C HEKOTOPBIMU HEJIOCTaTKaMH pa3paboTaHa



tabnuyHass mojenb B MS Excel. He Bcerma rpaMOTHO HCIOJIB30BaH MEXaHH3M
aOCOTIOTHOHM anpecanuu sveek. [IpM MOCTPOCHWHM SIIOp NPABUIBHO BBEIOpAH THIT
auarpaMMbl. JlmarpamMmma COJCpPXKUT HE BCE HEOOXOAWMBIC IS PEIICHUS 3aJaud
aTpuOyThl. [loMydeHHOE pelIeHHE XOPOIIO 3allUIICHO BO BpeMs ITyOJIHYHOTO
OOCY>KIICHHS B TPYIIIIE.

Kputepuii MUHUMAJIbHOI OLIEHKH — HA 6 0a/1710B

BrimonHensl He Bce TpeboBaHMA K pacueTHO-Tpaduueckor pabote. C HEKOTOPHIMU
OLIMOKaMH BBINIOJHEH BBIBOJ OCHOBHOW (opMmyiibl. Tabnuunas monens B MS Excel
IIOCTPOEHA CO 3HAUUTEIbHBIMU HefocTaTkaMu. [lpu pemennu 3aaun He UCI0JIb30BaH
MEXaHU3M a0COJIIOTHOH afpecannu sueek. [Ipyu noctpoeHnu >mrop npaBuiIbHO BbIOpaH
TUI Auarpammsl. Jluarpamma cOAEpKUT HE BCE HEOOXOIMMBIE ISl PEILCHUs 3a/aduu
atpuOyThl. [lomydeHHOE pelleHre YIOBICTBOPUTEIBHO 3alIUIEHO BO BPEMS
myOIMYHOTO OOCYXICHUS B TPYIIIIE.

Kpurepuii oneHKH «Hey10BJIECTBOPUTEIbHO»:
OneHKa «HEyAOBJIETBOPUTENBHO» BBICTABISAETCS B TOM CIIydae, €CIM HE BBIITOJIHEH
XOTs Obl OJJUH MYHKT KPUTEPUEB MUHUMAIBHOU OLEHKH.



MuHucTEpCTBO HayKH U BbIcIIero oopasoBanus Poccuiickoit denepanumn
HuxHekaMCKU XMMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((huiuan)
benepalibHOro TOCYAAPCTBEHHOTO OIOJIKETHOTO 00pa30BaTEIbLHOTO

YUPEKICHUSABBICILIETO O0Opa30BaHUs
«KazaHckuil HaMOHAJIBLHBINA UCCIIE0BATEILCKUN TEXHOJIOTHYECKUI
YHUBEPCHUTET

@axyromem___MexaHUYECKUU

Kageopa__Mamun u anmapaTtoB XUMHYECKUX TPOU3BOICTB

Hanpasnenune noaroroBku_18.03.02 «3Hepro- u pecypcocOeperaronme

IPOHCCChI BXMMHYECCKOMN TCXHOJIOT'HH, OMOTEXHOJIOTHH B HCd)TGXI/IMI/II/I»

(K00 u HaumeHoBaHue)

[Tpoduns/mporpamma:_ «MaIuHbI ¥ alapaThl XUMAYSCKUAX TPOU3BOJICTBY
(HaumeHnosanue)

Tembl pedepaToB
no gucturuinHe (Moayio) b1.B.JIB.02.01 «[Ipumenenue 9BM B

MH)KCHEPHBIX PACYETAX
(HaMMEHOBAHUE JTUCHUTUIMHBI )

Tema Ne7: AHanu3 BO3MOKHOCTell Han0oJIee M3BECTHBIX MPOTrPAMMHBIX
MAKETOB/JISl pelIeHUs MPUKJIATHBIX 3a/1a4

1. OmnepanroOHHBIE CUCTEMBI, Cpelbl U 000JOUKH, HcHodab3yeMble B OBM mpu
pEIICHNN MH)KEHEPHBIX 3a/1a4.

2. Maremarnyeckuii maket nporpamMmmHoro obecrneuenus MathCad ans pemenus
MPUKJIAAHBIX 33/a4.

3. Maremarnueckuii akeT nporpammHoro oodecriedeHuss MathLab s pemenus
PUKJIAIHBIX 3a7a4.

4. TlporpaMMHBIH MaKeT Al MOAEIMPOBAHUSA XUMHUKO-TEXHOJIOTUYECKUX
cucteMChemCad q1st petieHus TpUKIIaIHbIX 3aa4.

5. ANMpoKCcUMAIMs JTAHHBIX METOJ0M HAaMMEHBIIUX KBAJIPaTOB.

6. IIporpammupoBanue Ha si3bike AutoLisp AutoCad st pereHus: MPUKIaTHBIX
3azay.

7. IIporpammupoBanune Ha s3bike Visual Basic AutoCad mns peuienus
MPUKJIAAHBIX3a/1a4.

8. IIporpammupoBanre Ha s3p1ke Visual Basic MS Visio mis pemenus
PUKJIaAHbIX33]1a4.

9. [NapameTpuuecKre MOJENH MTPH BBHIOJHEHUH FPAPUUECKUX MTOCTPOCHU.

10. OnrtuMu3anus Ha OCHOBE PELICHUS 33aJa4ul JJUHEIHOTO MPOrpaMMHUPOBAHUS C
TIOMOIIIBIO TIporpaMMbl Solver uimu Hagctporiku [louck pemenus B cpene MS
Excel.

11. YwucneHHble METOAbl HWHTEIPUPOBAHUS M PELICHUS



Qg depeHuanbHbIXypaBHEHUN.
12. OcHOBBI METO/1a KOHEYHBIX JJIEMEHTOB.
13. Pemenue nuddepeHInaIbHBIX YPAaBHEHUH XUMHKO-TEXHOJIOTMYECKUX
MIPOIIECCOBMETOJIOM PA3JIOKEHUS B PSIBI.
14. MeToapl ONTUMU3ALNHA XUMUKO-TEXHOJIOTUYECKHUX TIPOLIECCOB.
15. OcHOBHBIE TOMOJIOTUN BEIYUCIUTEIBHBIX CETEH.

16. CoBpeMeHHass BBIYHCIHTEIbHAS TEXHUKA IS OpraHU3aliH
WH)KEHEPHBIXPACYETOB.

17. TlepcneKTHBBI Pa3BUTHS KOMIIBIOTCPHOW TEXHHKH W WX BIIMSHUE HA

pelIeHrne3anad XuMUIeCKOW TEXHOJIOTHH.

18. YucioBble THITHI JAHHBIX MCIIONB3YIOTCS B si3bike Visual Basic

19. OnepaTopsl BeTBIICHHS anropuTMa B si3bike Visual Basic

20. OnepaTtopsl IMKJINYECKUX BBIYUCICHUH B s13bike Visual Basic

21. Onepatops! opranu3aiuu (ailIoBoro BBoa U BeIBoA B si3bike Visual Basic

22. OpraHuzamus J0CTyIa K siueiikaM 3JIEKTPOHHOW Tabmuipl B s3bike Visual

BasicFor Application MS Excel

23. O0BsBICHKE TTI00ATBHBIX H JIOKAJIbHBIX IIEPEMEHHBIX B si3bike Visual Basic

24. TIporpaMMHBIE CHCTEMBI KJIacca TAOIMYHBIX MPOIIECCOPOB

25. HaznaueHue TeKCTOBBIX PEIAKTOPOB

26. CucteMsl yripaBiieHUs 0a3aMu TaHHBIX

27. HaznavyeHne MaTeMaTHIECKHX MPOTPAMMHBIX TAKETOB.

28. HambGonee n3BeCTHBIC IMpOorpaMMHBIC CUCTCMBI OJIs1 MOJACIINPOBAHUA XUMHKO-

TCXHOJIOTHYCCKHUX IIPOLICCCOB.

Kpurepuu ouenku:

MunumansHoe 4uciao OamoB — 4 0Oaia BBICTABISECTCS TPU HEIOCTATOYHOM
CTETICHH PACKPBITUS TEMbl B XOJI€ CBOETO BBLICTYIUICHUS, MPUBEICHUS HEUETKHUX
apTYMEHTOB M HE BIIOJIHE aKTUBHOE y4acCTHE€ B JUCKYCCHU MO MpoOJieMe, KOoTopas

ObL1a pacKpbITa B XOA€ JOKJIAA.

MaxkcumansHoe uuciio 6amuioB — 8 OalioB BBICTABISIETCS MPH MOJHOLEHHOM
PACKPBITUH TEMBI B XO/I€ CBOETO BBICTYIJICHUS, TPUBEACHUS YETKUX apTyMEHTOB U
JI0Ka3aTeNIbCTB, a TAK)KE aKTUBHOE y4acTHE B JUCKYCCHUHU IO Mpobieme, KoTopas

ObLJIa pacKpbITa B X0J1€ JIOKJIa1a.



MuHHCTEPCTBO HAYKH U BhICIIEro oopasoanus Poccuiickoit @eneparyu
HuxHexaMCKuii XMMUKO-TEXHOJIOTMYECKUN HHCTUTYT ((uman)
benepanbHOrO TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
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

XUMHUYCCKON TEXHOJIOTHH, OMOTEXHOJIOTMH ¥ HeDTEXUMHM)
(K00 u HaumenosaHue)

[Tpodunb/mporpamma:_ «MalvHbI ¥ annapaThl XUMUYECKUX MPOU3BOJICTBY
(HaumeHnosamue)

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

pacucTax»

Tema Ne2: Kinaccupukanus THIOBBIX 32124 B HHKEHEPHBIX pacuyerax
. O6mas kinaccudukanys nporpaMmmMHoro ooecnedenus IBM.
. Kitacc cucteMHoro nporpaMMHOro o0ecrieueHusi KOMIboTepa
. Kinacc uHCTpyMEHTaIbHOTO MPOrpaMMHOI0 OOECIIeUeHUsI KOMIIBIOTEPA
. Kitacc npuknaiHoro nporpaMmMHOro ooecne4eHus: KoMnbrTepa
. OCHOBHBIE KJTaCCHI TUTTOBBIX 3a7a4 MH)KEHEPHBIX PACUETOB
. OnTUMHU3aMOHHBIE 3a/1a4l HHXEHEPHBIX PacyeTOB
. CyTb MeTO/1a HUCXOSILIETr0 NPOEKTUPOBAHUS
. JlekoMIio3uItust anropuTMa perieHns HHXSHEPHOU 3a/1a4u Ha MOTyJTH
. MexxMoaynbHBIN HHTEp(EIC MporpaMM HHKEHEPHBIX pacyeTOB
10. UnTtepdeiic monbp3oBaTes MPOTPpaMMBbI PEIIEHUS 33/1a4l HHKEHEPHOTO pacuera
11. JlekoMmO3HIIKs aJIrOpyUTMa PEIICHHsI MHKEHEPHOU 3a/1a4dl Ha TIOIPOrPaMMBI
12. Opranuzanus B3auMOACHCTBHSI TPOTPAMM C IMTOMOIIBIO TUTIEPCCHUIOK
13. daitnioBbIil crIOCOO OpraHU3aIy Mepeaadn JaHHBIX MEXIY MPOrpaMMHBIMH
MOJYJIIMU
14. WuxeHepHble 3aJadyd, B KOTOPBIX TpeOyeTcs BBINOJIHEHUE TIpaduiyecKux
MMOCTPOEHUMN
15. Ucnonb30BaHue pacTpOBOM rpauKu Npy pelIeHUH HHKEHEPHBIX 3a1a4
16. Ucnonws3oBanue (ppaktanbHOM rpaduKu NpU PEIICHUH MHKEHEPHBIX 3aa4
17. Ucnionb30BaHKuE BEKTOPHOU rpadMKu MPU pEUICHUU HHXKEHEPHBIX 3a/1a4
18. OcHoBHbIE TpadUUeCK TPUMUTHUBEI B IPOTpaMMax BEKTOPHOH rpaduKu
19. OcHOBHBIEC KOMaH/IBI U OTIEPAIIUU B BEKTOPHOU rpaduke
20. Knacc nporpaMMHBIX cucTeM, OTHOcAIuxcs K rpynne CAD
21. Knacc nporpaMMHBIX cHCTeM, OTHocsiuxcs kK rpynne CAE

©Co~No ok~ wWN B



22. Kitacc nmporpaMMHBIX CUCTEM, OTHOCsIHXCs K rpyrine 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 uuciao OamioB — 8 OamioB BBICTABISETCA €clIM coOeceoBaHUe
OpOTEKaeT TMpU aKTUBHOM oOOMeHe HH(oOpManued Mexay CTyJIeHTaMu U
IpernoAaBaTesieM; BOMNPOCHl M OTBEThl CIEIYIOT € O0O0€HWX CTOPOH; OTBETHI
IOJIHOLIGHHBIE M pa3BEpHYTHIE; BO BpeMsl coOeceoBaHUS CTYIACHTbl IMOJHUMAIOT
MHTEPECHBIE U OPUTHHAJIbHBIE TPOOIIEMBI.

MunumanpbHoe uuciao OamioB — 4 Oajiga BBICTABISAETCS MPHU MPEUMYIIECTBEHHO
OJIHOHAIIPABJICHHOM MOTOKE MH(POPMALIMH;, OTBETHI CTYACHTOB OJIHOCIOXHBIE M 0O€3
pPa3bACHEHMI; BOIPOCH HOCAT TPUBHAIBHBIA XapakTep; BO BpeMs Oecelbl
IPaKTUYECKA HE MOJHHUMAIOTCS OCTpble MPOOJEMbl U HE MPUBOJATCA B KauyeCTBE
IIPUMEPOB MTPAKTUYECKHUE CUTYALUH.
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