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IlepeyeHb KOMIETEHIUH C YKa3aHUEM ITANOB UX (POPMHUPOBAHUA

VK-1 Crioco6eH OCYIIECTBIATH MOUCK, KPUTHUIECKUI aHaIN3 U CUHTE3 MHPOpMAIUU, TPUMEHSITh CUCTEMHBIN
MOJIXO/] IISIPEIICHUS TTOCTABJICHHBIX 3a/1a4
YK-1.1  3Haer MeToaMKu MouckKa, coopa u 00padoTku HHPOPMAIINH;, AKTyaJTbHBIE POCCUHCKHE U 3apyOeKHbBIE
UCTOYHUKUUHOpMaIuu B chepe nmpodeccuoHanbHOM 1eITeIbHOCTH; METO/l CHCTEMHOI'O aHaJn3a
VK-1.2  VYwmeeT npuMeHSITh METOJUKH MOUCKA, cOOpa 1 00paboTku MH(POPMAIUU; OCYIIECTBISATH KPUTUUECKUN
aHaJIn3 UCUHTE3 HH(OPMALIUHU, MOTYYEHHON U3 Pa3HbIX HICTOYHUKOB; IPUMEHSATh CUCTEMHBIN MOAXOA IS
pelIeHUs TOCTABJICHHBIX 3aja4
YK-1.3  Bnageet HaBbIKaMu Moucka, coopa u 00pabOTKH, KpUTHIECKOTO aHAIN3a U CHHTE3a HH(OpMAaLINL;
MCTIOJIb30BaHUSI CHCTEMHOTO TTOAX0/1a JJIs PEIICHHUS TTOCTABICHHBIX 3a/1a4
[1K-5 Crnoco0eH pa3padaThiBaTh ClIOCOOBI KOHTPOJISL BHEAPSAEMBIX HA MPEANPUITHI MEPONIPUATHI B 00JaCTH
OXPaHbI OKPY>KaIOIIEH CpeIbl

[1K-5.1 3HaeT METObI U CPEJICTBA OOECTICUCHUS HKOJIOTUUECKOM 0€30MacCHOCTH, TEXHOJIOTHYECKOe 000pyA0BaHUE
OpraHW3allid U TIPUHITUIIBI €T0 PaOOTHI

[1K-5.2 YMeeTr aHanu3upoBaTh OCHOBHBIE HAIIPABJICHUS MOBBIIIEHUS SKOJOTHYECKON 0€30IacCHOCTH OPraHu3aliu C
y4eTOM crieur(pUKy Ipor3BOICTBA

I1K-5.3 Bnaneet cnoco6aMu KOHTPOJISL U IPEAYIPEKICHUST BOSHUKHOBEHUSI YPE3BbIUAHBIX CUTYyaIlui B 0071aCTH
MIPUPOAOOXPAHBI HA IPEAIIPUATUI



UHIeKe Dtansl POpMHUPOBAHUS KOMIIETEHIIUU (YKa3aTh BCE TEMBI
Kommerennn i Pﬁ‘ PILJ) R — HanMeHnoBaHue OILICHOYHOT'O
KLU paKTHYECKUE YPCOBOI cpejcTBa
3aHATUSA MIPOCKT
(paboTa)
Koncnekr nekiuii, TeTpajas ¢
VK-11 TeMa-li*TeMZ-?f TeMg—B, Tema-1, Tema-2, He PEIIEHHBIMY 331AHHAMH
ema-4,Tema- ) ) )
Tema-3,Tema-4, Tema-5 IpeTyCMOTPEH
Tema-1, Tema-2, Tema-3, Tema-1, Tema-2,Tema-3, KoHcrexT neKkmnui,
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 nexuuit
VK-1.3 He ’
TeMa-4, Tema-5 TCMa'4, Tema-5 TETpalb C PEUICHHBIMUA
IPEAYyCMOTPEH
3aaHUSIMU
Koncnekr nekuuit, Terpagp ¢
[IK-5.1 Tema-6, Tema-7 Tema-6, Tema-7 He PEIICHHBIMHU 3a/AHUAMH,
IPEAyCMOTPCH co0ecenoBaHme
Koncnekr nekuuii, TeTpans ¢
TK-5.2 Tema-6, Tema-7 Tema-6, Tema-7 He peIIZJCHHHMH 3aﬂa}g/l’IMHa
peIyCMOTpeH OHTpOJIbHasIpaboTa
K e e 1, TETpaJb C
I1K-5.3 Tema-6, Tema-7 Tema-6, Tema-7 He OHCITCKRT JICKIUTH, TCTPaL

IPEeTyCMOTpPEH

pEIICHHBIMU 3a/IaHUsIMU, pedepar




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

00yuenusn
HazBanue Koi- Min, éannoe Max, éannoe
BO (bazoentii (nosviuienHblil
ypo6eHb) yDO6eHb)
Jlexkuuun 7
[IpakTH4eckue 3aHATHS 7 28 28
Pedepatsr 1 4 15
CoOecenoBanue 2 11 25
TecTbl 2 10 25
Htoro 60 100
IIkaJjia oueHUBaAHUS
Hugpo| Beipaxk | CioBecHoe Kpurepnu onieHKH HHAUKATOPOB J0CTUKEHU U
BO€ | eHHME B | BbIPAKEHHUE npu (pOpMeKOHTPOJISA:
BbIpaK | 0aJiax 3a4er
eHue :
OrneHka «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CIU
OTBETHl HA BOMPOCHI IO TeMaM JHUCHUILIUHBI
- 60 - 3a49TCHO MMOCJIEIOBATEIIBHEI, JIOTUYECKHA WU3JI0KEHBI,
100 JIOITyCKAIOTCA HE3HAYUTEIbHBIE HEAOUETHI B OTBETE
CTYyJICHTa, TAKUE KaK OTCYTCTBUE CAMOCTOSATEIILHOTO
BBIBOJIA, pEUYEBbIC OMMOKHU U TIP.
OlleHKa «HE 3aUT€HO» BBICTABIISIETCS CTYACHTY,
- Hmxke | He3auTeHO |ecnu CTy[deHT He 3HAET OCHOBHBIX IOHSATHM TEMBI
60 JTUCIUTUIMHBI, HE OTBEYAET Ha JIOMOJIHUTEIbHBIE U
HaBOJISAIINE BOMPOCHI MPETo1aBaTesl.




IlepedyeHb U KpPaTKas XapaKTePUCTHKA OLEHOYHBIX CPEICTB

Nori/ HanmMeHnoBan KpaTkas xapakrepucTuka oueHounoro | IIpencrasieHu
- ne cpescTBa € OLICHOYHOTO
OIICHOYHOTO CpelncTBa B
CpeaCTBa donme
1 2 3 4
B xope npaktuueckux paboT CTYIACHTHI
OBIIJICBAIOT YMEHHUSMH TOJIb30BATHCS
paboTaThC HOPMATUBHBIMU
JOKYMEHTaMHU ¥ HHCTPYKTHBHBIMU TeMtl
MaTeprajJaMH, CIIPaBOYHUKAMH,
COCTAaBJIATH TEXHUYECKYIO IIPaKTHICCKUX
Mpaxtaeckoe  |FCKYMEHTAIHIO; BBIIOIHATE YEPTERH,  |3AHATHH;
P CX€EMBI, TAOJIUIIBI, PEIIATh PA3HOTO POJIA  |KOHTPOJIBHBIE
3aHATHC 3a/1a4H, NeNaThBRIYHCICHHUS, ONPENCISTE | pornock 1
1 XAPAKTEPUCTHKN PASIHIHBIX BEMECTB, |0 o
00BEKTOB, siBJICHUH. LlenbnpakTHueckux
3QHATUH 3aKIF0YAETCS B BEIPAOOTKE y Teme
CTYZAECHTOB HAaBBIKOB IIPUMEHEHHUS IIPAKTHIECKOI0
MOJTyYEHHBIX 3HAHUH JIJIS PEIICHHSI 3aHATHSA
MPaKTUIECKUX 3aJ1a4 B TPOIECCe
COBMECTHOM IEATEITHHOCTH C
MPETOIaBATEIISIMH.
[IpoOnemHoe 3a7aHuE, B KOTOPOM
3 00y4JaromemMycs IpeIarafoT KOMHH‘EKT
2 |kelic-3amaHue OCMBICITHTh PEATBHYIO 3aJTaHUH TSI
PO eCCHOHANBHO- OpUEHTHpoBanHyto  |BPIITOTHCHITA
CUTYAIHIO, HEOOXOUMYIO ISt Keuc-3aiatn
pelieHus TaHHOU MPOOJIEMBI.
[TpoaykT caMOCTOSITeTLHON PabOThI
CTYyJICHTa, IPEACTABISIONINI cCOO0M
KpaTKOE U3JI0)KCHHUE B TUCHMEHHOM BH/IE
3 |Pedpepar MOJTYYCHHBIX PE3yJIbTaTOB | Temsr
TEOPETHIECKOTO aHAM3A ONPENETEHHOR | o qorarop
Hay4HOH (YueOHO-UCCTIeI0BATEIbCKOM )
TEMBI, TJIC aBTOP PACKPHIBACT CYTh
UCCIIenyeMOoM IPOOIeMbl, TPUBOIUT
pa3JIMuHbIC TOUKH 3PEHUS,a TaKIKe
coOCTBEHHBIC B3TJISA/IbI HA HEE.
CpencTBo KOHTPOJIS, OPTaHU30BaHHOE
KakK CIieluaibHas oecena Bompochi 1o
5  |Cobecenopanne |IPCTIONABATENS HA TEMBL, CBA3AHHBIC C Temam/pasaenam
U3y9aeMOU TUCITUTUTHHOM, 1 B a—

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




npobJieMe u T.11.

Tect

CucremMa cTaHIapTU3UPOBAHHBIX
3aJIaHUM, TT03BOJISIOIIAs
aBTOMAaTHU3HUPOBATH MPOLETYPY
W3MEPEHUs YPOBHS 3HAHUN U YMEHUM
00y4JaroIerocs.

Donpg
TECTOBBIX
3aJIaHUN




MuHHUCTEpPCTBO HAYKH U BbIciero oopazoanus Poccuiickoit denepanuu
HwxHekamMckuii XUMUKO-TEXHOJIOTUIECKANA UHCTUTYT ((prtrain)
dbeneparbHOTO TOCYTAPCTBEHHOTO OI0KETHOTO 00pa30BaTEIIbHOTO
YUPEKICHUSABBICIIIETO 00pa30BaHUs
«KazaHckuil HallMOHAJILHBIN UCCIIEN0BATEIILCKUN TEXHOJIOTMUECKUNA
YHUBEPCUTET

@Daxkynremem___MexaHUYECKUN

Kageopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_20.03.01 «TexnochepHas 6€30macHOCTH
(k00 u HaumeHoBawUe)

[Tpoduns/mporpamma:_ «be30macHOCTh TEXHOJOTMYECKUX MPOIIECCOB U TPOU3BOJICTBY

(Haumenosamue)

HpaKaneCKne 3aHATUA

no muctmiuinae [IppMmenenne DBM B MHDKEHEPHBIX pacyeTax
(HanMCEHOBaHNE AUCIUILINHDI )

OOyvaromuMces  IpeaaraloTcss  pa3HOYPOBHEBBIE — 3aJaud W 3aJaHMs
PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIOIIME OLIEHUBATh W JTHATHOCTUPOBATH YMEHUS
CUHTE3UPOBaTh, aHAIU3UPOBATH, 00001IaTh PAKTUYECKHUIN U TEOPETUYECKHUI MaTepual ¢
(bOpMyIMpPOBAHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM MPHUYMHHO-CIIEICTBEHHBIX
CBSI3CH.

3ananue 1 CoBpeMeHHbBII KOMNIBIOTEP U IPUHIIANBI €10 PadoThI.

Ilepudepuiinoe uBcnomorarejabHoe 00opyaoBanue. KomnbrorepHblie ceTu.
BouruncianrenbHble KOMILIEKCHI PelIeHNsl MPUKJIAIHbIX HHAKEHEPHbIX 3a/1a4.
1) IpUBOAATCS U OSICHSAIOTCSI TEOPETUYECKHE ACTIEKThI, PACKPBIBAIOIIUE CYTh TEMBI;
2) naeTcs IpuMep, peIIeHUs 3aaui, aHaJOTMYHOW 3a/1a4€e, TOCTABJICHHOW B 3a1aHNU;
3) NpUBOASTCS METOANYECKHUE YKA3aHUS JJIsl PELICHUS 3aaHus;
4) IpUBOASTCS KOHTPOJIBHBIE BOIIPOCHI K padoTe.

3aganue 2 Knaccuduxkanus nporpaMmmHoro ooecnevenusi. CucremHoe
NnporpaMmmMHoeofecneYeHue. 3HAKOMCTBO M U3y4eHue HauboJiee U3BECTHBIX
NMPOrpaMMHBIX NAKETOBNPHUKJIATHOTO HA3HAYECHHS.

1) IpUBOAATCS U OSICHSAIOTCS TEOPETUUYECKHE ACTIEKThI, PACKPBIBAIOIIUE CYTh TEMBI;
2) naeTcst MpuMep, PeIICHUs 3aa4i, aHaJJOTUYHOM 3a/1a4€e, TOCTABJICHHOW B 3aJaHNU;
3) NpUBOASITCS METOANYECKHUE YKa3aHUS JJIsSl PELICHUS 3aJaHus;
4) IPUBOJATCS KOHTPOJBHBIE BOMPOCHI K padoTe.

OcranbHble BAPUAHTHI 3aIaHUH TPUBEJICHBI B METOAUYECKOM YKAa3aHUH,
pa3zpabotannom Ha kadenpe MAXII:

[Ipumenenne DBM B MH)XKEHEPHBIX pacyeTax : yuyeOH. mocodue [IeKTPOHHbIN
pecypc]/Cabanaes 1.A., AnmakaeBa @.M. HuxHekaMCKUI XMMUKO-TEXHOJIOTUYECKUI
UHCTUTYT.

2015. — 95 c. Pexxum noctymna: cBOOOHBIN



KpuTtepun onieHKH NPaKTH4YECKUX 3aHATHI

N3yudas nmpenmeT, oOy4yarouIuiicss BHIMONHSAET 6 3a1aHuil. 3a perieHne KaxkKaoro
OH MOXXET MoyyuuTh oT 1 10 2 Gaisos. Ecnu He cnpaBuiics ¢ 3ajanueM 0e3 IOMOIIH
npernoaBaTens, OI[eHKa CHUYKAeTCsl.

WTOroBbI PEeUTUHT MO MPAKTUYECKUM 3aHATHAM MPOCTABISETCS KaK CyMMa
MOJTyYEHHBIX 0AJIOB 3a pelieHne 6 HHANBUAYAIbHBIX 3a/laHUH.



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

Hanpasnenne noarotoku_20.03.01 «TexHocdhepHas 6€300aCHOCTHY
(kK00 u HaumenosaHue)

HpO(bI/IJIL/HpOFpaMMa: «be30acHOCTh TEXHOJOTMYECKUX IIPOLIECCOB M IIPOU3BOICTBY

(HaumeHnosanue)

TecToBbIE 3a1aHUSA

o qucnuininge [IpumeHenrne DBM B MH)KEHEPHBIX pacyeTax
(HaMMEHOBaHWE AUCITUTLINHDI)

Tema Nel. CoBpeMennbie IBM U BBIUMCIHUTEIbHbIE KOMILUIEKCHI HA MX OCHOBE
1. Komnbrorepom Ha3bIBaKOT JII00y10 OBM,

1) umeronyto apxutekrypy @on Herimana

2) HACTOJILHOT'O UCIIOJIHEHUS

3) UCTIOJIB3YIONIYI0 U(PPOBYIO AIEMEHTHYIO 0a3y

4) TOCTPOEHHYIO HAa OJHOM MHUKPOIIPOLIECCOPE

2. 'pynna KOMNBIOTEPOB, CBA3aHHBIX KAaHAJAMHU Mepegauyd HHOpMAUUM H
HAXOJAIIMXCSH B MpeiesiaX TePPUTOPUH, OTPAHUYECHHON HeOOIBLIIIMMH Pa3MepaMu:
KOMHATBhI, 31aHNS, IPEANPUATHS, HA3bIBACTCH:

1) ri00abHONM KOMIIBIOTEPHOM CEThIO

2) uH(POPMAIMOHHOM CUCTEMOM C TUTIEPCBA3SIMU

3) JOKAJIbHOM KOMIBIOTEPHOU CETHIO

4) BIEKTPOHHOMN MOYTOMN

3. Kondpurypauus (Tomos10rus) JJOKaJIbHOM KOMIILIOTEPHOM CeTH, B KOTOPOIl BCe
pado4yHeCcTaAHIIUN COeTUHEHBI HEMOCPEACTBEHHO C CEPBEPOM, HA3bIBACTCS:

1) KOJbLEBOU

2) paauagbHOU

3) IIMHHOMU

4) IPEeBOBUIHOU

4. Jlnst XxpaHeHus (pailjioB, NpeIHA3ZHAYECHHBIX JJIf 0011er0 JOCTYNA
M0JIb30BaTeJeil CeTH,HCIOJIb3yeTCs:



1) daiin-cepsep

2) pabouasi cTaHIIUS
3) KJIIMEHT-CEpPBEP
4) KOMMYTAaTop

5. Komnbrorep, npeaocTaBiasilominii CBOM PeCypChbl B NMOJIb30BAHUE APYTUM
KOMIIbIOTEpaM NMPHCOBMECTHOI padoTe, HA3bIBAETCH:

1) KJIHMEHTOM

2) KOMMYTaTOpOM

3) craHuMeun

4) cepBepoM

6. Komnbrorep, HCHOJIb3YOIIMHA PeCypPChl IPYroro KOMIboTEpa npu
COBMECTHOM padoTe,HA3bIBAETCS:

1) KIIMEHTOM

2) KOMMYTaTOpOM

3) craHuMen

4) cepBepom

7. dns ynpasjenus padoroit IBM u odecneyeHus B3auMOAeiiCTBHS €
M0J1b30BaTeJIeM OHI0JIKEeH ObITh YKOMILJICKTOBAH MPOrPaAaMMHOM CHCTEMOH,
Ha3bIBaeMOM

1) onepalMOHHOMN

2) nHGOpMaIMOHHOM

3) TEXHUYECKOM

4) OpraHu3alMOHHON

8. B IpuBeIeHHOM CIIUCKE KJIACCOB MPOIPAMMHOI0 00ecreYeHus :
1) CUCTEMHOE;

2) IPUKIIATHOE;

3) HHCTPYMEHTAIBHOE;

4) alrOPUTMHUYECKOE;

HMeeTcsl HETOYHOCTh — He CyHIeCTBYeT KJacca ...

9. OnepauuoHHbie cucreMbl IBM oTHOCATCS K KJIaccy
1) CUCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO

4) aNrOPUTMHAYECKOTO

MPOrpaMMHOI0 00ecreYeHusl.

10. TaGIuYHBI MPOLECCOP OTHOCUTCH K KJIACCY
1) CUCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO

4) anrOpUTMUYECKOTO



MPOrpaMMHOI0 o0ecredeHHsl.

11. Cucrema nporpamvupoBanus Visual Basic oTHocuTcest K Kiaccy
1) CHCTEMHOTO

2) IPUKJIATHOTO

3) MHCTPYMEHTAIILHOI'O

4) anrOpUTMHAYECKOTO

MPOrpaMMHOI0 o0ecreYeHus.

12. YcTpoiicTBO, Ha3biBaemMoe rpagomnocrpouresieM (IJIOTTEPOM), PEIHAZHAYECHO
IJIs1

1) BEIBOAA rpadudeckoit mHpopManu Ha OYMa)KHBIN HOCUTEITh

2) BBoJ1a rpaduueckoit nudopmaiuu 8 9BM

3) CKaHMPOBaHUS T'OTOBBIX YEPTEKEN B IPOTPAMMy

4) IOCTPOCHHUSI YePTEKEH 0e3 MPUMEHEHU KOMITbIOTEPa

13. ABTOMAaTH3HMPOBAaHHOE padoyee MeCTO HHKEHEPa-KOHCTPYKTOPA NPEACTABJIACT
codou
1) nporpaMMHO-TEXHUUYECKUI KOMIUIEKC Ha 6a3e paboueil cTaHuuu
2) IPOrpaMMHO-TEXHUYECKHI KOMILIEKC Ha 0a3€ JOKaIbHOW BHIYMCIUTEIBHON CETH
3) mporpamMMmy I aBTOMaTU3al[i1 WHKEHEPHBIX pacu€TOB
4) anmapaTHbIe BHIYMCIUTENBHBIE CPEACTBA O€3 YUeTa YCTAHOBICHHBIX NHKEHEPHBIX
IIporpaMm

14. Ucnosib30BaHuEe B NMPAKTHKE HHKCHEPHBIX PACYETOB JOKAJIbHOH
BbluucauTebHOM ceTu HE mo3Boisier

1) UICIIOTIB30BATh €IMHYI0 MHPOPMAIIMOHHYIO 0a3y JIsl HECKOJBKHUX CIELMATUCTOB

2) OpraHn30BaTh NapaJJICIbHbIE BEIYUCICHUS

3) pacnpenenuTh peleHne OTAEIbHBIX MMOA3a/1a4 ANHOM 3a/1a4l MEXK1y KOMITbIOTEPaMHU
4) kaxa0u pabovell CTaHIMK BHICTYTIATh B KAYECTBE CEpBEpa

Tema NeS. IIpumenenue IBM npu pemieHuu 3aga4 MOACJIUPOBAHUA XUMMKO-
TEXHOJIOrMYEeCKUX MPOLECCOB

1. 3axaya annpoKCUMANMHU TAOJIHYHBIX TAHHBIX HCMOJIb3YyeTCs JIJIs
1) moaoopa MOAXOAAIICH PYHKIIUHN.

2) yIOPSAIOYCHHMSI TAaHHBIX B TaOJIHIIE.

3) moyueHus 0oJiee TOUHOTO 3HAYEHUS BEIYUCIIIEMON BETUINHBI.

4) IpeICTaBJICHUS PE3YyJIbTAaTOB B rpaduueckoit hopme.

2. AlmpokcuManug Ta0JIMYHbIX JaHHbIX JUHeilHoi pyHkumeir HE mo:xeT ObITH

HCIOJIBL30BAHA LIS
1) TOCTPOEHUS AUATPAMMBI COCTOSTHUS <GKUJIKOCTb-TIap» 1151 OMHAPHBIX CMECEH.

2) TApUPOBKHU MPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOTIAP.
3) TMHEWHON UHTEPIONISIINN KO3(PPUITMEHTOB KOHIICHTPAIIMH HATIPSKEHUH.



4) TMOCTPOCHUSIPETPECCUOHHOM MOJIeJIU TIEPBOrO MOPSAKA I XUMHKO-
TEXHOJOTUYECKOTOIpoIIecca.

3. lns cymecTBeHHO KPUBOJIMHENHBIX (PyHKIIUM B KayecTBe
annpoxkcuMupymomeii Haudosee’IpPeKTUBHO UCIOIb30BATH
1) NOJIMHOM OIIPEJEICHHON CTENEHHU.

2) TUHENHYIO QYHKLHIO.

3) rumiepbomy.

4) TPUTOHOMETPHUUYECKYIO (PYHKIIHUIO.

4. TlogOop mapaMeTpoOB LHEHTPOOEKHOT0 Hacoca rpaguIecKuM MeTOI0M,
NOKA3aHHBIH HAPHCYHKE

60.0

56.0
50,0
45,0 Z]
40,0

35,0 /i o

30,0

25,0
20,0 A
T—"

15,0
0 500 1000 1500 2000

10,0

NpeacTaBJaseT co0oii 3agauy

1) peuieHrs CUCTEMbI YPaBHEHUIA.

2) ONTUMU3ALNY 0 BEJIMYUHE CO31aBAEMOTO J1aBICHUSI.
3) YUUCIIEHHOTO UHTETPUPOBAHUS METOIOM TpareLHii.

4) THTEPHOJISILIUYU IO BETUYMHE PACX0/1a KUJKOCTH.

5. Iloadop mapaMeTpoB HEHTPOOEIKHOI0 Hacoca rpaguIecKUM METOA0M,

70,0 ,’47
60,0 — N
50,0 \\
40,0 .'E/ 3
30,0
I —

20,0 |~
10,0 =

0,0

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

MOKa3aHHbIA HAPHUCYHKE

NpeacTaBJaseT co00i 3agauy

1) ONTUMHU3ALUU IO BETMYHUHE KOIPPUIIMEHTA MTOJIE3HOTO IEHCTBUS.
2) pelIeHUs] CUCTEMbl YPABHEHHI.

3) YMCIEHHOTO UHTETPUPOBAHUSI METOJOM Tpamneui.

4) UHTEPIIOJISILIMY 110 BETUYMHE PACX0a XKUIKOCTH.



6. Ha pucynke

20,000
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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 Yucjaa CTyneHeu
peKTU(UKAIUN JJIATAPEIHYATON KOJOHHBI, ANMPOKCUMALNIO PA00YNX JUHHU I
KOJIOHHBI CJIelyeT BbIIOJIHATH

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 (ompeaesieHHe TOYKH JBTEKTHKH). JTy 3a4ady B
Ta0JMYHOM IPOLECCOPe MOKHO PEIIUTH € IOMOIIbIO

1) HaacTpouku «Ilouck pemenus».

2) MacTepa Iuarpamm.

3) BCTpoeHHO# QpyHKIuK JIMHEHH.

4) nancrpoiiku «Ilogbop mapamerpay.



11. Ilpu pemieHUM 3aJa4¥ ONTHUMHU3ALUM JJMHBI Y4YacTKa Bajga Hacoca 10
BeJIMYNHE M3rudaoliero MoMeHra ¢ nmomouibio Haacrpoiikm MS Excel «Ilouck
peleHus, KpoMe 1ejieBOi (PyHKIUM elle He00X0AuMO 321aTh

1) orpaHUYEHUS B BUJIC HEPABEHCTB.

2) 4KCIIO OTOOpakaeMbIX 3HAKOB B MAHTUCCE YHUCIIA.

3) popMar sueiku ¢ neneBoil PyHKIUEH.

4) 3HaYCHMSI OI0MPAEMbIX TapaMETPOB.

12. Yrodbl HA ogHoii quarpamme MS Excel oTo0pa3uTs 3m0psl U paguaIbHBIX,
U OKPYKHBIX HANPSKEHUH, JeHCTBYIOLIHUX 10 TOJLINHE TOJCTOCTEHHOI0
HMIHHAPA, 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 pexyniupOBaHMHU SMIOPHI U3rH0AKIMX MOMEHTOB 10 JJIMHE BaJIa ¢ HIaroM
10 MM ¢ moMoOmbI TAOJUYHOIO Mpoueccopa, GopmyJia pacdera KeCTKOCTH
konupyercs o croadouny E. IIpu 3ToM 3HaueHHe MOIYJIS YIPYTOCTH HAXOAUTCH B
s4yeirike Al, koopauHathbl — B cT0J101e B,a nmamerpsl 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. 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:

HpOHeHT IMpaBUJIbHBIX OTBETOB Ha | OICHKA
BOITIPOCEI TCCTA

< 60% 0 6ayutoB
> 60% , HO< 74 % 4 dasuta
>74% , H0<87 % { 0a;I0B

>87 % 10 6asutoB




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_20.03.01 «TexnochepHas 6€30macHOCTH
(K00 u HaumenosaHue)

[Tpodwns/mporpamma:_«be30macHOCTh TEXHOTOTHIECKUX POIIECCOB U IPOU3BOJICTBY
(HaumeHnosamue)

KoMiutekT 3agaHuii 1Jis1 BHINOJTHEHUSI PACYeTHO-TPapruuecKoi padoThl
no auciuruie (Mmoayito) b1.B.05S «ITpumenenne 3BM B uHKEHEPHBIX

pacuerax»
(HAaMMEHOBAaHUE JUCHUTUIUHBI)

Tema Ne4: Ilpumenenune IBM npu pemieHnu rpapuuecKkux 3aaaq

Bapuanr 1

3ananme:

PacyeTsl TOJICTOCTEHHBIX UUIMHAPOB MOJ] BHYTPEHHUM JaBJICHUEM. 3aJadya peraercs
B cpejie TabaumaHoro nporeccopa MS Excel.

[Tpumensia Il teopuro mpouyHocTH noAOOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOTO
MUIMHApA, eciu BHyTpeHHee naBienue paBHo 80 MIla, BuyTtpennuii paauyc = 100
MM, Marepuan uuianHapa — CT45, koagpuuueHT 3anaca MpOYHOCTH MPUHATH PABHBIM
1,5. IlocTpouTh 3MIOPBI OKPYKHBIX, PAAUATIBHBIX U DKBUBAJICHTHBIX HANPSLKEHUH T10
TOJIIIMHE CTEHKH LMJIMHAPA € aroMm 1 mm.

du

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHENU TEOPUU MIPOUYHOCTH:



11 2-d3
Osxe = P1 'dz — 4z < {0}
H BH

B3 Hero ompenensercs HapyKHbIA JUAMETP M, COOTBETCTBEHHO, IIPHM 3aJaHHOM
BHYTPEHHEM JHAMETPE - TONIIMHA TUIUHAPA.

Jlanee 10 W3BECTHBIM JAHMAMETPAM PACCUUTBHIBAIOTCA OKPYKHBIE, paadAIBHBIE H
DKBUBAJIICHTHBIC HAPSDKEHUS U CTOATCS UX DIIIOPBI.

PacueTsl HAIIPSHYKEHUN BBIINIOJIHUTD YEpe3 KaXK bl MM.

PannanbHable HaNpsHKEHUA:

a2 a2
R e TR T
OKpyKHbIE HAITPSIKEHUS:
=P i 1+ i
T g —ag,

rAe p - MOJSApHAs KOOPAWHATA, U3MEHSIETCSA OT BEJIWYMHBI BHYTPEHHETO paanyca A0
BEJIMYMHBI HAPYKHOTO pagnyca.

Ucnons3ys pynxkunn MAKC u MUH, onpenennte MakCUMallbHbIE 1 MUHUMAJIbHbBIE
HaIIpsDKEHUS.

Bapuanr 2

PacdeTbl TOJICTOCTEHHBIX UWIWHIAPOB MPU JECUCTBUM HAPYKHOrO AaBJIEHUS. 3ajada
peraercs B cpejie TabimaHoro nporeccopa MS Excel.

[Tpumensia Il teopuro mpoyHocTH MoAOOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOIO
UUJIMH]pa, eclii Hapy»)Hoe nasieHue pasHo 80 Mlla, BuyTpennuit paguyc = 100 MM,
matepuan mumnapa — CT45, koadduimeHT 3amaca npoYHOCTH TPUHATH PaBHBIM 1,5.
[TocTpouTh BMIOPBI OKPYKHBIX, PAJUAIbHBIX W SKBUBAJICHTHBIX HAIpPSKEHUU IO
TOJIINHE CTEHKH [WIMHAPA € marom 1 mm.

du

VcI10BUE MPOYHOCTH COCTABIICHO 0 TPETHEH TEOPHH MPOYHOCTH:
I 2-d;
Osxe = P2 'dz ) < {0}
H BH



N3 nHero OIIpCACIIACTCA Hapy}KHHﬁ AUaMETpP U, COOTBCTCTBCHHO, IIPHU 3aJaHHOM
BHYTPCHHEM AUMAMECTPC - TOJIMHA OUJIXMHAPA.

Jlanee 1O H3BECTHBIM JAMAMETPAM PACCUMTHIBAKOTCS OKPYXKHBIE, pagUaIbHBIC U
DKBUBAJICHTHBIE HANPSKEHUS U CTOATCS UX DITIOPHI.

PacueTtsl HaNIpsHKEHNU BBINOJIHUATD YEPE3 KaXKAbIA MM.

PanuanbHble HaNpsHKEHUS:

d Ay
R R S RS

OKpyKHbIE HATTPSIAKEHUS:
— _P, - dg 1 dg“
PR PR SRR T

rAe p - MOJSApHas KOOPAMHATA, U3MEHSETCSA OT BEJIMYMHBI BHYTPEHHETO paanyca A0
BEJIMYMHBI HAPYKHOTO pajgnyca.

Ucnons3ys pynkunn MAKC n MUH, onpeaenure MmakcUMallbHblE I MUHUMAaJIbHbBIE
HaIIpsDKEHUS.

Bapuanr 3

PacudeTsl TOJICTOCTEHHBIX HUIMHIPOB 0] BHYyTPEHHUM U BHEILIHUM JABJICHUEM. 3a7a4ya
peraeTcs B cpejie TadbauaHoro mporeccopa MS Excel.

Buytpennee nasnenune paBHo P; = 80 Mlla, a napyxxnoe nasnenune P, = 120 Mlla,
BHyTpeHHUI paanyc = 100 MM, HapyxHbIi paguyc paBeH 200 MM. [TocTpouTts 31mopbl
OKPY’KHBIX, PaJIMaJIbHbIX U SKBUBAJICHTHBIX HAMPSHKEHUH 110 TOJIIIMHE CTEHKHU C IIaroM
1 mwm.

[Io wu3BeCTHBIM JUAaMETpaM  pPACCUUTHIBAIOTCS  OKPY)KHBIE, pagualibHble U
SKBUBAJICHTHBIC HAIIPSKEHUS U CTOSITCS UX SIIOPHL.

PacueTsl HaNpsKEHUN BBIMIOJIHUTD YEPE3 KaxKIbId MM.

PanuanbHblie HANIPSIKEHUS

P1'd§H_P2'd§ 4 Pz_P1 dgx'dgn
G. = —A4- ]
4 d% - dgH d% - dl%H p2
OKPY)KHBIG HaIpPsHKEHUS




P,—Py di-ddy

_ Py-di—Pyedi
2 844 ~2T/A¢ p - HOJAPHAs KOOPJIHHATA, H3MEHSALTCA OT

O; =

‘ af-d3, df-d3,
BEJIMYMHBI BHYTPEHHETO pagnyca 10 BEJIMYMHBI HAPYKHOTO paJanyca.
Ucnonp3ys pyaxkmun MAKC u MUH, onpenennte MakcuMalbHbIE 1 MUHUMAJIbHBIE

HaIIPpAKCHUA.

Bapuanr 4

PacdeTbl cOCTaBHBIX TOJICTOCTEHHBIX IIMIIMHAPOB MO/ BHYTPEHHUM JaBJICeHHEM. 3a1ada
pelraercs B cpeje TabnuuHoro npoueccopa MS Excel.

B 00OBIYHOM TOJICTOCTEHHOM IIWJIMHJIPE HEBO3MOXHO OOECIEeUYUTh JaBjeHUE OOJbIIIE,
yeM 50% OT AOIMyCKaemMoro HampspKEHHs, - IPOUCXOIUT €ro paspylieHue. YToOsl
CO3/1aTh COCYZIbl OOJIBIIETO IAaBJICHHUSA, HCIONb3YIOT COCTaBHBIC IMUIMHAPHI. B Takux
WIMHIPAX U3-332 MPUMEHEHUS MOCAJKH C HATATOM MPOUCXOJIUT MepepacipeaesicHue
OKPYHBIX HaIPSKECHUH.

[Tpumensis Il Teopuro mnpoyHocTH mMOAOOpaTh HAPYXKHBIM JUAMETP BHEIIHETO
HUWIMHApPA, €CIU BHyTpeHHee aaBieHue paBHo 120 MIla, BHyTpeHHuii nuamerp
BHyTpeHHero nunuaapa - 100 MM, mpeaen TekydecTu MaTepuanoB 00OUX HUIHHIPOB
— 300 MlIla, momyns ympyroctu matepuana — 200 I'Tla, koaddunuent 3amaca
MPOYHOCTH MPUHATH paBHBIM 1,5. TToCTpOUTH AIIOPHI SKBUBAJICHTHOTO HAIPSIKEHUS B
3aBHCHUMOCTH OT KOHTAKTHOTO AuaMerpa dk.

<>

VYcii0BrEe NPOYHOCTH COCTABJIEHO 110 TPETHEN TEOPUN IPOYHOCTH:

Oyes = Py ﬁ < {0}
H 6H

N3 nero OoIIpCACIIACTCA H&py>KHBII71 AUaMCTPp U, COOTBCTCTBCHHO, TOJIIIMHA TUJIMHAPA.

I[anee II0 M3BCCTHBIM AWAMCETPAM PACCUHHUTBIBAIOTCSA OKBHBAJICHTHBIC HAIIPSAXKCHHA U

_ 2-d? 1
CTOSATCS MX SMIOPBL:O g = P1 ) —dz—dz 11— dz dZ
H BH 1

2 27T 52
dg—di  di—di,




[Ipy mOCTpOCHMM 3MOI0p HYXKHO HW3MEHSTHh BEJIMYMHY KOHTAaKTHOIO JUAMETpa OT
BEJINYMHBI BHYTPEHHETO IMaMeETpa A0 BEJIMUYUHBI HAPYKHOTO AUAMETPA.

PacueTsl HaNpsHKEHUH BBITIOJHUTE Yepe3 Kax bl 1 MM

[Io pe3ympraTaM pacuyeToB ONPEACAUTh KOHTAKTHBIA pPAguyC, NOpPU KOTOPOM
HKBUBAJICHTHBIC HAMNPSKEHUS OyayT MUHUMAIbHBIMH. J[JI1 pemieHust 3ToM 3anayu
cleayeT Bocnojb3oBaThes Gpynkuueit MUH.

Bapuanrt 5

PacueTsl TosicTOCTEHHBIX TUIMHAPOB. TemneparypHbie HAPsHKEHUS . 3aayapeniaeTcs
B cpelie TabaumaHoro mporeccopa MS Excel.

[Tpumensia Ill teopuro mpoyHocTH noAoOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOI'O
HWIMHAPA, €CIIM BHyTpeHHee AaBiicHue paBHO 80 MIla, BHyTpennuit guametp = 100
MM, Matepuan nuanHapa — CT45, koagdunueHT 3anaca NpoOYHOCTH MPUHATH PABHBIM
1,5. TlocTpouTh OSIIOPHl TEMIEPATYPHBIX HANPSHKEHUH 1O TOJIIMHE CTEHKH
PacCYMTaHHOTO LMWJIMHJIpPA IPU OTCYTCTBUH BHYTPEHHETO M BHEUIHETO JABJICHUN IPU
nepenaae Ttemmeparypel B /0 Tpam, momyns ympyroctd cramm — 200 ITla.
TemneparypHblii K03(GGHUIMEHT TMHERHOro pacmmpenus cramu 125 - 107, Temmosoii
peXKUM — CTallMOHAPHBIA, €€ W3MEHEHUWE MO TOJIIUHE MPOUCXOJIUT TIO
Jorapu(pMUYECKOMY 3aKOHY.

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHEW TEOPUU MIPOUYHOCTH:

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

W3 Hero onpenensercs HapyKHbINM AUaMETP U, COOTBETCTBEHHO, TOJIIIMHA IUIUHIPA.
Jlanee 10 W3BECTHBIM AMAMETPaM PACCUUTBHIBAKOTCA PaIUAIBbHBIC, OKPYXXHBIE U
DKBUBAJICHTHBIC HAIIPSDKEHUS U CTOSATCS UX DITIOPHL.

PacyeTsl HaNIpsKEHUN BBIIIOJIHUTD Yepe3 KaKIbIi MM.

PanuanbHblie HANIPSIKEHUS



2:p
_ @ATE Ing-  d2,(0,25:d2—p?)

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

KOOpJIMHATA, U3MEHSIETCS OT BEJIMYMHBI BHYTPEHHETO pajnuyca J10

BEJIMYHMHBI HAPYKHOTO paguyca.

Ucnonb3ys dynkunn MAKC u MUH, onpenenute makcuMalibHble U MUHUMAJIbHbBIE
HaNpSHKEHHUS.

Bapuanr 6

PacueTsr Bpamaromerocsi CIUIONIHOTO JTUCKAa (pacdeT B COOTBETCTBHUU C MOJIEIBIO
TOJICTOCTEHHOTO ITWJIMHJIpA). 3ajadya peniaeTcsi B cpejie TabIuIHOro mporeccopa MS
Excel.

[Tpumensist |l Teopuro MPOYHOCTH pacCUUTATh JIOMYCKAEMYIO YTJIOBYIO CKOPOCTH
BparieHus criomHoro (dgy — 0) aucka [w], eciau ero Hapy HbIM AuameTp paseH 500
MM, MaTepHuas — TuTa, Mmoaysb ynpyrocta — 100 I'Tla, koadpdumment IlyacconapaBen
— 0,3, ynenbHbIi Bec TuTana — 4500 kr/m3, nonyckaemoe Hanpsoxenne — 400 MITa.

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

3Has YIJIOBYIO CKOPOCTb, OMPEETIUTE TOMYCKaeMOe YHCI0 000pOTOB aucKa (00/MUH).
Jlarnee paccUMTHIBAIOTCS OKPYXKHBIC, paJuajibHble W DKBUBAJICHTHBIC HAMPSKECHUS U
CTOSTCS UX DIIOPHI.

PacueTsl HanpsKEHUM BBIMOJIHUTD YEPE3 KaXKIbIA MM.

PanuanbHble HAMPsHKEHUS:

v

89

oy = (3+ 1) (0.25-di — p?)

OKpyKHBIE HATIPSKCHUSA



1+3-u
m . ,02)

I7€ P - TNOJISIpHAsi KOOpJAWHATA, U3MEHSAECTCS OT BEJIWYMHBI BHYTPEHHEr0 pajaunyca 10
BEJIMYMHBI HAPYKHOT'O pajauyca.

Ucnonp3ys pyaxkmnn MAKC u MUH, onpenenute MakcuMalbHbIE 1 MUHUMAJIBHBIE
HaIpsHKEHUS.

2
at=%-(3+u)-(0.25-d§—

Bapuanr 7.
Pacuer nuunmHapUYECKOro TOHKOCTEHHOTO COCYa, 3alI0JTHEHHOTO )KUAKOCThIO. B 3TOM
3aJlaye paccMarpuBaeTcs Hambojee MpocTas MOJEIb — ME3MOMEHTHas Teopus

obonouexk. B kaudecTBe Harpy3Kkyu IMpHHUMACTCA THAPOCTATUYCCKOC JaBJICHHC
KUIKOCTH, BaHOHHHIOHIGﬁ MUJIUHIP.

A h R _
>
[8y]
\/
3aganue

HNcxonnpie JaHHBIC:
XKunkocts — Boga (yaensHslii Bec y= 10000 H/m3,;
Pannyc nununaapa — R =3 Mm;
JlnvHa mumaHapa — a = 6 M;
Martepuan munuaapa — Ct 20 (npenen tekyuectu 240 Mlla, korddunment 3amaca
NPOYHOCTH MPUMHTE PaBHBIM 1,5).
1) 13 yciaoBus MPOYHOCTH B COOTBETCTBHE ¢ OE3MOMEHTHOMN TeOpHEH MO YeTBEPTOM
TEOPHH MTPOYHOCTH ONPEIACITUTE TONIIUHY CTCHKU ITUIUHAPA.
2) TlocTpoiitTe 3MIOPbl MEPUAMOHAIBHBIX, OKPY)KHBIX W 9KBHBAJCHTHBIX HAIPSIKCHUN
10 BBICOTE ITMJTHHJIPA.
B cooTBeTcTBHE ¢ OE3MOMEHTHOH TEOpHEH TOHKOCTCHHBIX O00OJIOYEK, B CTEHKax
MOJOOHBIX COCY/IOB JICMCTBYIOT MOCTOSIHHBIC TIO JIMHE IIJIMHJIpA MEPUIANOHAIBHBIC
HaIPSHKEHUS, KOTOPBIE PACCUYUTHIBAIOTCS IO (JOpMYyIIE:

Y R-a

1= h



H, U3BMCHAOIMUECA 110 HHHCﬁHOMy 3aKOHY, OKPYXHBIC HAITPSKCHUSA

O'Z(X):V'x'ﬁ

1) JlomyckaeMoe HampsHKCHUE OTPENeNIUTe KaK OTHOIICHHE Ipejesia TeKYy4eCTH
3aJIaHHOM MapKH CTaJIM K KO3 (ULHUEHTY 3araca NIpOYHOCTH.
2) CHavana W3 ycIOBHS MPOYHOCTH IO YETBEPTOH TEOPUU MPOYHOCTH OMPEICITUTE
TOJIIIMHY CTEHKHU COCYJa:
o= 2 VB < (o]
Pemure Ha Oymare 3TO HEpaBEHCTBO OTHOCUTENIBHO TOJIIMHBI cTeHKU h. BBemute
HOJIy4YEHHYI0 (POpMYITy JJisl BBIYMCIIEHUS TOJIMHBI CTEHKU B sIUEHKY pabodero JIMcTa,
3aMEHUB HEPABEHCTBO HA PABEHCTBO.
1) IoxacraBmsas Ttommuuy h B dopmynsr (1.24) (1.25) u (1.26) paccuuraiite
HaNpsDKEHUs 1o KoopauHate X oT HyJis A0 a ¢ marom 10 cm
2) Ucnonb3ys pyakunn MAKC u MUH,
ONPEIEIUTE MaKCUMaJbHbIC MMUHHAMAJIbHBIE 3HAYEHUS TI0 KaXKIOMY U3
BHJIOB HAIPSKECHUU.
3) Ha pa3nbIx auarpaMmmax MOCTPOMTE SMIOPHI BCEX TPEX BUIOB HANPSHKCHUH.
DKBUBAJICHTHOE HANPSDKEHHUE IPU IIJIOCKOM HANPSKEHHOM COCTOSIHUM 10
YETBEPTOUTEOPUH MPOYHOCTU PACCUUTHIBAETCS 1O (hOpMYJIE:

1
4 _ 2 2 — 7.)2
Ooxe = |5 lof + 05 + (01 — 02)?]
Ecnu HyX)HO, 4TOOBI 3MI0pa HANPSDKEHUM PACIIONIOKMIACH MPABUIIBHO — BAOJb
HWIMHAPA IO BBICOTE, MIOMEHIANTE ISl KAXKIOTO psAa 3HaueHuss X u Y mectamu. Kpome
TOTO, 3Ha4eHUsI X OTCOPTUPYUTE B OOPATHOM MOPSJIKE — OT OOJIBILIETO 3HAUCHUS K
MEHBIIIEMY.

Kpurepuu ouenku:

Kpurtepuii makcumanbHo ouenku — 10 6a/uioB

Brimonnensl Bce TpeOoBaHMs K pacyeTHO-Tpaduueckor padore. be3 ommbok
BBITIOJIHEH BBIBOJ OCHOBHOU (popmyiibl. ['paMoTHO pa3paboTaHa TaOiauuHAass MOJENb B
MS Excel. IIpaBuiibHO HMCIOJIB30BaH MEXaHU3M aOCOIOTHOM aapecaruu sueek. [lpu
MOCTPOEHUU JMIOP MPABWIBHO BBIOpaH THUM AuarpaMmbl. J[marpamma coIIepKHUT BcCe
HEOOXOaUMBIC IS perieHus 3amadyu atpuOyThl. [lomydeHHOEe pelleHHe YCHEIIHO
3alUIIEHO BO BpeMs MyOINYHOTO 00CYKICHHUS B TpyMIIE.

Kpurepmuii ouenku Ha 8 0a/10B

Brimonnensl Bce TpeOoBaHMs K pacyeTHO-Tpaduueckoit padore. be3 ommbok
BBITIOJTHEH BBIBOJ] OCHOBHOUM (popmysbl. C HEKOTOPHIMH HEAOCTaTKaMH pa3paboTaHa
tabmnyHas mojenb B MS Excel. He Bcerma rpaMOTHO HCIOJB30BaH MEXaHH3M
aOCOJIFOTHOHM ajapecanuu sYeek. [IpH MOCTPOCHHWHM SMIOP MPABUILHO BHIOPAH THIT



auarpaMmbl. JlmarpaMMa coAep>KUT HE BCE HEOOXOIUMBbIE [JIsl pEIlIeHHs 3a7aydd
atpuOyThl. [lomydeHHOE pelieHue XOpolIo 3alIUIIeHO BO BpeMsi MyOJUYHOTrO
00CYXXJIeHHsI B TPYIIIIE.

Kputepuii MUHUMAJIbHOI OLIEHKH — HA 6 0a/1710B

BrimonueHsl He Bce TpeboBaHMA K pacuyeTHO-Tpaduueckorr padote. C HEKOTOPHIMH
OLIMOKaMH BBINIOJHEH BBIBOJI OCHOBHOW (opmyiibl. Tabnuunas monens B MS Excel
IIOCTPOEHA CO 3HAYMTEIbHBIMU HeZocTaTKaMu. [Ipu periennn 3a1auu He UCIIOJIb30BaH
MEXaHMU3M a0COJIIOTHOM afpecannu siueek. [Ipu nocTpoeHuu 3mwop NpaBUIIbHO BBIOpaH
TUI Auarpammsbl. JluarpamMmma cOAEpKUT HE BCE HEOOXOIMMBIE NJIsl PEILEHUsS 3a/aduu
atpuOyThl. IlomyuyeHHOe pelleHre YIOBJIETBOPUTEIBHO 3aIMIIEHO BO BpeMs
MyOJIMYHOTO OOCYXICHUS B TPYIIIIE.

KpuTepuii oneHKH «HEy10BJIECTBOPUTEIbHO»:
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)
benepalibHOro roCyAapCTBEHHOTO OFOJIKETHOTO 00pa30BaTEIbLHOTO

YUPEKICHUSABBICILIETO O0Opa30BaHUs
«KazaHckuil HaMOHAJIBLHBINA UCCIIE0BATEILCKUN TEXHOJIOTHYECKUI
YHUBEPCHUTET

@axyromem___MexaHUYECKUU

Kageopa__Mamun u anmapaTtoB XUMHYECKUX TPOU3BOICTB

Hanpasnenue noaroroBku_20.03.01 «TexHocdepHas 6€300aCHOCTHY

(K00 u HaumeHoBaHUe)

[Ipoduns/mporpamma:_«be30macHOCTh TEXHOIOTHYECKUX MPOIIECCOB U
[IPOU3BOJICTBY

(HaumeHnosanue)

Tembl pedepaToB
no pucturnHe (Moayno) b1.B.0S «Ilpumenenue 9BM B

VHKCHEPHBIX pACYEeTax»
(HaMMEHOBAHME JTUCIUTUINHBI)

Tema Ne7: AHanu3 BO3MOKHOCTell Han0o0J1ee M3BECTHBIX MPOrPaAMMHBIX
NAKETOB/JISl pelleHusl MPUKJIATHBIX 32/1a4

1. OmnepanMoOHHBIE CUCTEMBI, Cpelbl U 00O0JIOUKH, HCHoJab3yeMble B OBM mnpu
pEILICHNN MH)KEHEPHBIX 3a/1a4.

2. Maremarnyeckuii maket nporpamMmmHoro obecrneuenus MathCad mis pemenus
MPUKIAAHBIX 337a4.

3. Maremarnueckuii makeT nporpammHoro oodecriedeHuss MathLab mis pemenus
PUKJIAIHBIX 3a7a4.

4. TlporpaMMHBIH MaKeT Al MOAEIMPOBAHUSA XUMHUKO-TEXHOJIOTUYECKUX
cuctreMChemCad m1st petiieHus: TpUKIIIHbIX 3a/a4.

5. ANnpoKcUMalys JaHHBIX METOJ0M HaUMEHBIIUX KBaJIPaTOB.

6. IIporpammupoBanue Ha si3pike AutoLisp AutoCad st pereHns: MPUKIaTHBIX
3azay.

7. IIporpammupoBanue Ha si3bike Visual Basic AutoCad mns peuienus
MPUKJIAIHBIX3a/1a4.

8. IIporpammupoBanme Ha s3pike Visual Basic MS Visio mus pemenus
NPUKJIaAHbIX33]1aY.

9. [lapameTpuuecKkre MOJENH MTPH BBIMOJIHEHUH FPAPUUECKUX MMOCTPOCHU.

10. OnrtuMu3anus Ha OCHOBE PELICHUS 33aJa4l JJUHEIHOTO MPOTrpaMMHUPOBAHUS C
TIOMOIIIBIO TIporpaMMbl Solver uimu Hagctporiku [louck pemenus B cpene MS
Excel.

11. YwucneHHble METOAbl HWHTEIPUPOBAHUS M PELICHUS



g depeHIaTbHBIXYPaBHEHHIA.
12. OcHOBBI METO/1a KOHEYHBIX JJIEMEHTOB.
13. Pemenue nuddepeHInaIbHBIX YPAaBHEHUH XUMHUKO-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. Onepatopsl opranu3aiuu (ailioBoro BBoja U BeIBoA B si3bike Visual Basic

22. OpraHuzamus JOCTyIa K siaeiikaM 3JIEKTPOHHOW Tabmuibl 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 AJIs1 MOJACIINPOBAHUA XUMHKO-

TCXHOJIOTHYCCKHUX IIPOLICCCOB.

Kpurepuu ouenku:

MunumansHoe 4uciao OamoB — 4 0aia BBICTABIACTCS MPU HEIOCTATOYHOM
CTETICHH PACKPBITUS TEMBI B XOJE CBOEr0 BBICTYIUICHUS, MPUBEACHUS HEUETKHUX
apTYMEHTOB M HE BIIOJIHE aKTUBHOE y4acTHE B JUCKYCCHU MO MpodJieMe, KoTopas

ObL1a pacKpbITa B XOA€ JOKJIAA.

MaxkcumanbHoe 4ucio 0auioB — 8 OalioB BBICTABISIETCS NMPH MOJHOLEHHOM
PACKPBITUH TEMBI B XOJI€ CBOETO BBICTYIUICHUS, IPUBEACHUS YETKUX apTyMEHTOB U
JI0Ka3aTeNIbCTB, a TAK)KE aKTUBHOE Y4acTHE B JUCKYCCHUHU IO Mpobieme, KoTopas

ObLJIa pacKpbITa B X0J1€ JIOKJIa1a.



MuHHCTEpPCTBO HAyKU U BbIciero oopazoanus Poccuiickoit denepanuu
HuxHexaMCKuii XMMUKO-TEXHOJIOTMYECKUN HHCTUTYT ((uman)
dbenepabHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00Opa30BaHus
«Ka3zaHCcKuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUHYECKUIT YHUBEPCUTET

@Daxkynromem___MexaHUYECKUN

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_20.03.01 «TexnochepHas 6€30macHOCTH
(K00 u HaumenosaHue)

[Tpodwns/mporpamma:_«be30macHOCTh TEXHOTOTHIECKUX POIIECCOB U IPOU3BOJICTBY
(HaumeHnosamue)

TeMbl 1J19 co0eceT0BaHUSA
no auciuruae (Moayio) b1.B.05S «Ilpumenenue 9BM B HHKEHEPHBIX

pacdyeTax»

Tema Ne2: Kinaccupukanus THIOBBIX 32124 B HHKEHEPHBIX pacuyerax
. O6mas kinaccudukanys nporpaMmmMHoro ooecnedenus IBM.
. Kitacc cucteMHoro nporpaMMHOro o0ecrieueHusi KOMIboTepa
. Kimacc uHCTpyMEHTaILHOTO IPOTrpaMMHOT0 O0ECIIEUEeHUsI KOMIIBIOTEPA
. Kinacc mpuknagHoro nporpaMMHOro ooecredeHus KOMIboTepa
. OCHOBHBIE KJTaCCHI TUTTOBBIX 3a7a4 MH)KEHEPHBIX PACUETOB
. ONTUMH3AIIMOHHBIE 3314l HHXEHEPHBIX PacyeTOB
. CyTb MeTO/1a HUCXOSILETr0 NPOEKTUPOBAHUS
. JlekoMIIo3uIIus aNropuT™Ma pelieHus MHXEHEPHOU 3a/1auu Ha MOTyJTH
. MexxMoaynbHBIN HHTEp(EIC MporpaMM HHKEHEPHBIX pacyeTOB
10. UnTtepdeiic monbp3oBaTes MPOrpaMMBbI PEIISHHUs 33/1a4l HH)KEHEPHOTO pacuera
11. JlekoMno3u1IKs aIropuT™Ma perieHnst MHKEHEPHOU 3a/1auk Ha TOIpOrpaMMBbl
12. Opranuzanus B3auMOACHCTBHSI TPOTPAMM C ITOMOIIBIO TUIIEPCCHUTIOK
13. ®aiinoBeIil crioco® opraHu3aly Meperadnl JaHHbIX MEXAY MPOrpaMMHBIMH
MOJYJISIMU
14. WwuxeHepHble 3aJadyd, B KOTOPBIX TpeOyeTcs BBINOJIHEHUE TIpadUuUyecKux
MMOCTPOEHUMN
15. Mcnonb30BaHne pacTpOBOM rpadMKy MpH peIIeHNH HHKEHEPHBIX 3a7a4
16. Ucnonw3oBanue (ppaktanbHOM TpaduKu MpU PEIICHUHA WHKEHEPHBIX 3a71a4
17. Ucnionb30BaHKME BEKTOPHOU rpadMKu MPU pEeUICHUU HHXKEHEPHBIX 3a/1a4
18. OcHoBHbIe TpadUueCKl TPUMUTHUBEI B [IPOrpaMMax BEKTOPHOM rpaduku
19. OcHOBHBIEC KOMaH/IBI U OTIEPAIIUU B BEKTOPHOU rpaduke
20. Knacc nporpaMMHbIX cucTeM, OTHOcAIuxcs K rpynne CAD
21. Knacc nporpaMMHBIX cHCTeM, OTHocsuxcs kK rpynne CAE
22. Knacc mporpaMMHBIX CHCTeM, OTHOcsmuxcs K rpymmne CAM
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23. Knacc mporpaMMHBIX CUCTEM, OTHOCSIIIUXCS K TPYIIIe KOMITBIOTEPHBIX MOJIEIIeH
24. O0mas cxeMa mpoiecca MoJeIMPOBaHUsI.

25. Tlporecc BepuduKamym MOJIETH

26. 3agaua MpOBEPKH aJIEKBATHOCTH MOJIETU

27. TectupoBaHre KOMIBIOTEPHON MOICIN

28. CyTb BU3yaJIbHOTO ITPOTPAMMUPOBAHHSI

29. IlpuHIHUIBI 00BEKTHO-OPUEHTUPOBAHHOTO IMTPOTPAMMHUPOBAHUSI.
30. CoObITHIiHASI MOJIETTb TPOTPAMMHUPOBAHUS

Kpurtepun ouenku:

MakcumanbHoe uucio 0amioB — 8 0aioB BBICTaBISIETCS €CJIM COOEcel0OBaHUE
NpOTEKaeT TMpU aKTUBHOM oOMeHe uHpopmanuend MexXIy CTyIeHTaMu U
IPENoIaBaTeNIeM; BOIPOCHI U OTBETHI CIETYIOT C 00EHX CTOPOH; OTBETHI IIOJHOLIEHHBIE
U pa3BEepHYThIE; BO BpeMs cOOeceqOBaHUs CTYJIEHThl MOAHUMAIOT WHTEPECHBIE H
OpUTHHAJIbHBIE TPOOIEMBI.

MunumanpHOoe yuciao 0amioB — 4 Oala BBICTaBISAETCS MPU MPEUMYIIECTBEHHO
OJTHOHAIIPABJICHHOM IOTOKE MH(OpMalMM; OTBETHl CTYACHTOB OJHOCIOXHBIE U 0O€3
Pa3bICHEHHI; BOMPOCKHI HOCAT TPUBUAIBHBIN XapaKkTep; BO BpeMsl OeCebINMPaKTHIECKU
HE TOAHMMAIOTCSI OCTpble MPOOJEMbl M HE MPUBOAITCA B KayeCTBE IMPUMEPOB
MPAKTUYECKHUE CUTYALINH.
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