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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 UH(OPMALIUHU, TOTYYEHHON U3 Pa3HbIX HICTOYHUKOB; IPUMEHATh CUCTEMHBIN MOAXO0] AJIs
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 pa3pabaTbiBaTh CIOCOOBI KOHTPOJISL BHEIPSEMBIX Ha MPEANPUATHA MEPOIPUATHI B 00JIaCTH
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 aHaIu3upoBaTh OCHOBHBIE HAITPABJICHUS MOBBILIEHUS SKOJIOTUYECKON 0€30IaCHOCTH OPraHu3aliu C
y4eTOM crieur(pUKy Ipor3BOICTBA

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



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 TeMg—B, Tema-1, Tema-2, He PEIIEHHBIMY 33 IAHHAMH
ema-4,Tema- ) ) )
Tema-3,Tema-4, Tema-5 MpeTyCMOTPEH
Tema-1, Tema-2, Tema-3, Tema-1, Tema-2,Tema-3, KoHcrexT neKknui,
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 TeMa-4, Tema-5 TETpalb C PEUICHHBIMUA
IPEAyCMOTPEH
3aaHUSIMU
Koncnekr nekuuit, Terpagp ¢
[IK-5.1 Tema-6, Tema-7 Tema-6, Tema-7 He PEIICHHBIMHU 3a/IAHUAMH,
IPEAyCMOTPCH co0ecenoBaHme
Koncnekr nekuuii, TeTpanp ¢
TK-5.2 Tema-6, Tema-7 Tema-6, Tema-7 He peIIZJCHHHMH 3aﬂa}g/l’IMHa
peIyCMOTpPeH OHTpOJIbHasIpaboTa
K e e 1, TETpaJb C
I1K-5.3 Tema-6, Tema-7 Tema-6, Tema-7 He OHCITCKT JICKIUTH, TCTPaL

IPEeTyCMOTpPEH

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
IlIkxaa oneHUBaHUS
Hudgpo | Boipax | 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, JIOTUYECKHA WU3JI0KEHBI,
100 JIOIYCKAaIOTCA HE3HAUYUTEIbHBIC 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.




IlepedyeHb U KpPaTKas XapaKTePUCTHKA OLEHOYHBIX CPEICTB

Nori/ HaumeHnoBan KpaTkas xapakrepucTuka oueHounoro | lIpencrasinenu
- ue cpescTBa € OIIEHOYHOTO
OIICHOYHOTO CpelcTBa B
CpeacTBa done
1 2 3 4
B xope npaktuueckux paboT CTYIACHTHI
OBIIJICBAIOT YMEHUSMH TOJIb30BATHCS
paboTaTbC HOPMATUBHBIMU
JOKYMEHTaMHU ¥ HHCTPYKTHBHBIMU
MaTepUaIaMHt, CIIPABOYHHKAMH, Tembl
COCTAaBJIATH TEXHUYECKYIO HPAKTHICCKUX
Mpaxtaeckoe  |ACKYMEHTAIMIO; BRITOHATE YEPTERH,  |3aHATHIH;
b CX€EMBI, TAOJIUIIBI, PEIIATh PA3HOTO POJIA  |KOHTPOJBLHBIE
3aHATHC 3a/1a4H, NeNaThBRIYUCICHHS, ONPENCISTE |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 JIEATEILHOCTH C
IPENoAaBaTeIIIMHU.
[TpoGiieMHOE 3a/1aHKE, B KOTOPOM
5 00y4JaromemMycs IpeIaraloT KOMHHS’KT
2 |Kkeiic-3amaHue OCMBICITHTh PEATBHYIO 3aTaHuH TSI
PO eCCHOHANBEHO- OpUEHTHpoBaHHyto  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
TEOPETHYECKOTO aHANN3A ONPEAETEHHOM | o oo 10,
Hay4HOH (YueOHO-UCCTIeI0BATEIbCKOM )
TEMBI, TJIC aBTOP PACKPHIBACT CYTh
UCCIIenyeMOM TIPOOIeMbl, TPUBOIUT
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.11.

Tect

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

Donp
TECTOBBIX
3aJITaHUN




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

@Daxynremem__MexaHU4YEeCKUU

Kageopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_20.03.01 «TexnochepHas 6€30MacHOCTH

(K00 u HaumeHoBaHue)

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

(HaumeHosamue)

IIpakTU4yeckue 3aHATHS
no muctmiuinae [IppMmenenne DBM B MHKEHEPHBIX pacyeTax

(HaMMEHOBaHUE TUCIUILIIMHBI )

OOyuaromuMcst ~ TOpejiaraloTcss  pa3HOYpPOBHEBBIE  3a/ladyd W 3aJIaHus
PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIOIIME OLIEHUBATh W JTHATHOCTUPOBATH YMEHUS
CUHTE3UPOBaTh, aHAIM3UPOBATh, 0000IIATh (DAKTUYECKUN U TEOPETHUECKUI MaTepHall
c  (GOpMYyIMPOBAaHHMEM  KOHKPETHBIX  BBIBOJIOB, YCTAHOBJIIEHHEM IMPUYUHHO-
CJIEZICTBEHHBIX CBS3EH.

3ananue 1 CoBpeMeHHbIN KOMIIBIOTEP U NPHUHIMIIBI €ro padoThl.

IHepudepuiinoe uBcnomorareabHoe odopyaosanue. KomnbrorepHsie ceTu.
BouruncinTebHble KOMILUIEKCHI PellleHNsl MPUKJIAHbIX HHKEHEPHBIX 3a/1a4.
1) TpUBOAATCS U OSICHSAIOTCSI TEOPETUYECKHE ACTIEKThI, PACKPBIBAIOIIUE CYTh TEMBI;
2) naeTcs puMep, PeIIeHUs 3aa4i, aHaJTOTMYHOW 3a/1a4€e, TOCTABJICHHOW B 3a1aHHU;
3) NpUBOASTCS METOANYECKHUE YKA3aHUS JJIsl PELICHUS 3aaHus;
4) IPUBOJATCS KOHTPOJIBHBIE BOMPOCHI K padoTe.

3aganme 2 Knaccuduxkanus nporpamMmMHoro ooecnevenusi. CucreMmHoe
NnporpaMmmMHoeofecnedeHue. 3HAKOMCTBO M U3y4eHue HauboJiee U3BECTHBIX
NPOrPaMMHBIX NAKETOBIPHKJIATHOI0 HAZHAYCHUS.

1) NpUBOJATCS U MOACHAIOTCS TEOPETUYECKUE ACTIEKTBI, PACKPBIBAIOIINE CYyTh TEMBI;
2) naeTcsi IpuUMeEp, pelIEHU 3aa4M, AHAIOTUYHOM 3aJ1a4€e, IOCTABIECHHOM B 33/1aHUH;
3) NpUBOAATCS METOJIMYECKHUE YKA3AHUS JIs PEIICHUS 3aJaHUS;
4) MPUBOJATCS KOHTPOJIBHBIE BOMIPOCHI K padoTe.

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

[Tpumenenne OBM B HH)XKEHEPHBIX pacyeTax: yueOH. TOCOOHe [JIEKTPOHHBIN
pecypc]/CabanaeB 1U.A., AnmakaeBa @.M. HiwkHekaMCKkuii XUMUKO-TEXHOJIOTUIECKUN
UHCTUTYT.

2015. — 95 c. Pexwum noctyna: cBOOOIHBIM



KpuTtepun onieHKH NPaKTH4YECKUX 3aHATHI

N3yudas npenmet, o0y4aronuiicst BHIMOMHACT 6 3aaHuil. 3a pelieHne Kaxaoro
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 OAJIOB 3a pelieHue 6 UHANBUAYAIbHBIX 3a/laHUH.



MuHucTepcTBO HayKHU U BbIcIIero oopasoBanus Poccuiickoit denepannu
HuxHexaMCKuii XMMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((uman)
(dbenepanbHOro rocy1apCTBEHHOTO OI0O/IKETHOTO 00PAa30BATEIIBHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHus
«Ka3zaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

@Daxynomem__MexaHUYECKUN

Kageopa__Maimun n anmapaTtoB XUMHUYECKUX MPOU3BOICTB

Hanpasnenue noarotoku_20.03.01 «TexHocdhepHas 6€300aCHOCTHY

(K00 u HaumeHosaHue)

HpO(bI/IJIL/HpOFpaMMa: «be30acHOCTh TEXHOJOTMYECKUX IIPOLECCOB M MMPOU3BOJICTBY

(naumeHnosaHue)

TecToBbIE 3a1aHUSA
o nucuuiuinae [Ipumenenne 9BM B HH)KEHEPHBIX pacyeTax

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

Tema Nel. CoBpeMennbie IBM U BHIYMCIHUTEIbHbIE KOMILIEKCHI HA HX OCHOBE
1. KomnbroTepom Ha3bIBaKOT JIl00y10 OBM,

1) umeronyto apxutekrypy @on Herimana

2) HaCTOJIBHOTO UCIIOJIHEHUSA

3) UCTIOB3YIONIYIO ITU(POBYIO JIEMEHTHYIO 0a3y

4) HIOCTPOEHHYIO Ha OJTHOM MUKPOIIPOLIECCOPE

2. 'pynna KOMNBIOTEPOB, CBA3aHHBIX KAaHAJAMHU Mepegauyd HHOpMAUUM H
HAXOASAIIUXCHA B  MNpeaeax TePPUTOPUHM, OrPAHUYEHHOH HeO0OJbIIUMH
pasMepamMm: KOMHATHI, 31aHUSA, PEANPUATHS, HA3bIBACTCH:

1) ri00abHONM KOMIIBIOTEPHOM CEThIO

2) MH(QOPMALMOHHOM CUCTEMOM C TUIIEPCBA3SIMU

3) JOKAJIbHOM KOMIBIOTEPHOU CETHIO

4) BJIEKTPOHHOM MOYTOU

3. Konpurypauus (Tomosorus) JJOKaJIbHOM KOMIILIOTEPHOM CeTH, B KOTOPOI BCe
padounecTaAaHIIMU COeIMHEHbI HEMOCPEACTBEHHO C CEPBEPOM, HA3LIBAECTCS:

1) KOJBIEBOU

2) paauagbHOU

3) IIMHHOU

4) IPEeBOBUIHOU

4. Jlnst xpaHeHus (pailjioB, NpeIHA3ZHAYCHHBIX AJIA 001IEro J0CTyNa



M0JIb30BaTe/Ieil CeTH,MCII0JIb3YyeTC s :
1) daiin-cepsep
2) pabouasi cTaHIIUS
3) KJIIMEHT-CEpPBEP
4) KOMMYTatop

5. Komnbrorep, npeaocTaBiasiiominii CBOM PeCypChl B NMOJIb30BAHNE APYTUM
KOMIIbIOTEpaM NMPHCOBMECTHOI padoTe, HA3bIBAETCH:

1) KJIHMEHTOM

2) KOMMYTaTOpOM

3) craHIMeHn

4) cepBepoM

6. Komnbrorep, HCHOJIb3YOIIMHA PeCypPChl IPYroro KOMIboTEpa Nnpu
COBMECTHOH padoTe,HA3bIBACTCS:

1) KJIUEHTOM

2) KOMMYTaTopoM

3) craHuMen

4) cepBepom

7. dns ynpasjenus padoroit IBM u odecneyeHus1 B3auMOAeCTBHS €
M0JIb30BaTeJIeM OH/I0JI2KEeH ObITh YKOMILUIEKTOBAH IPOrPAMMHOI CHCTEMON,
Ha3bIBaeMOM

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. Ucnosib30BaHue B NMPAKTHKE UHKEHEPHBIX PACYETOB JOKAJIbLHOH
BbluKMcauTeIbHON ceTH HE nmo3soasier

1) UCTIOJIB30BATh €AMHYIO HHPOPMALMOHHYIO 0a3y JUIsl HECKOJIBKUX CIIELIMAIICTOB

2) OpraHu30BaTh NapaJUICIbHbIEC BEIYUCICHUS

3) pacnpenenuTs peleHrne OTACIbHBIX 1103a/1a4 €AMHOM 3a1a41 MEXKy KOMIIbIOTEpaMU
4) kax10i paboyell CTaHIIMK BBICTYNIaTh B KAYECTBE CEpPBEPA

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. JInd cymiecTBEHHO KPUBOJUHEHHbIX (PYHKIMH B KayecTBe
annpoxkcuMupywmeid HanooseedPPeKTUBHO UCTOIb30BATH
1) MOJIMHOM ONPENICIICHHON CTETIEHHU.

2) TUHENHYI0 QYHKLIHIO.

3) runepOoy.

4) TPUTOHOMETPUYECKYIO (PYHKIIUIO.

4. Tlondop mapamMeTpoB HEHTPOOEIKHOI0 HAacoca rpaguIecKUM METOI0M,

NMOKAa3aHHbIH HapHUCYHKE
60,0

55,0
50,0
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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. Iloadop mapaMeTpoB HEHTPOOEIKHOI0 Hacoca rpaguIecKUM MEeTOA0M,

70,0 —'—’4__
—__
60,0 i '\\\
50,0 \\
40,0 ,5/
30,0
T ——

20.0 E_ _f
10,0 =

0,0

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

MOKAa3aHHbIA 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

20,000
;’ Yi+1
15,000 /
F Yi [I0Iank, KOTOpPOoH
10,000 /{ MOKHO IpeHeGpeds
5 000 ++
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0 02 04 06 08 1 e h

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 (ompeesieHHe TOYKH JIBTEKTHKHM). JTYy 3ajadyy 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 He00X0AMMO 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. Ilpn peaynupoOBAHUM SMIOPHI HM3rK0AIIAX MOMEHTOB IO JJHHE Baja C
marom 10 MM ¢ nDoOMOmbIO TAa0JMYHOTO TMpoueccopa, dopmyja pacyera
JKeCTKOCTH Komupyercs mo croaouy E. Ilpu 3T0M 3HaueHre MOAYJIsl YIIPYrOCTH
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. MoaeaupoBanue XTC ¢ noMOIIbI0 KOMIIBIOTEPHBIX MPOrPaMM HAYHHAKOT
CMOJeTMPOBAHMS

1) TMIPOJUHAMUKY ITOTOKOB (a3

2) TeriooOMeHa

3) MmaccooOMeHa

4) MEXaHHYECKHX ITPOLIECCOB

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




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

@Daxynromem__MexaHU4eCKUU

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_20.03.01 «TexnochepHas 6€30macHOCTH

(K00 u HaumeHoBaHue)

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

(HaumeHosamue)

KoMiutekT 3aaHuii 1Jis1 BHINIOJTHEHUS PACYeTHO-TPapuuecKoi padoThl
no auciuiuHe (Mmoayito) b1.B.05S «ITpumenenne 3BM B uHkeHEPHBIX

pacucTax»

(HauMEHOBaHHE JUCIUILTAHBI )

Tema Ne4: Il pumenenune IBM npu perieHnu rpapuyecKkux 3aaa4

Bapuanr 1

3ananue:

PacueTsl TOJICTOCTEHHBIX HUIMHAPOB I10J] BHYTPEHHUM JaBJICHUEM. 3aJada peraeTcs
B cpezie TabauuHOoro mporeccopa MS Excel.

[Tpumensis Il teopuro mpoyHocTH MOAOOpaTh TOJMIIMHY CTEHKH TOJCTOCTEHHOTO
MWIMHIpPA, eciu BHyTpeHHee naBieHue paBHo 80 Mlla, BayTpennuii pamuyc = 100
MM, MaTepuan muHapa — CT45, koo duiuent 3anaca IpOYHOCTH MPUHATH PABHBIM
1,5. IlocTpouTh 3MIOPBI OKPYKHBIX, PAAUATbHBIX U SKBUBAJICHTHBIX HAMNPSHKEHUH T10
TOJIIIMHE CTEHKH LIWJIMHAPA € [aroM 1 mm.

dy

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHEN TEOPUU MIPOUYHOCTH:



11 2-d3
Osxs = P1 'dz — 4z < {0}
H BH

B3 Hero ompenensercs HapyKHbIA JUAMETP M, COOTBETCTBEHHO, IIPU 3aJaHHOM
BHYTPEHHEM JIHAMETPE - TOIIINHA TUIUHAPA.

Jlanee 10 W3BECTHBIM JAHMAMETPAM PACCUUTBHIBAIOTCA OKPYKHBIE, pPaaUAAIBHBIC H
DKBUBAJICHTHBIC HANPSKEHUS U CTPOATCS UX JITIOPBL.

PacueTsl HAIIPSHYKEHUN BBINOJIHUTD YEpe3 KaXK bl MM.

PannanbHable HaNpsHKEHUA:

d di
TT dp—dg, T
OKpyKHbIE HATIPSIKEHUS:
2 2
H H

=P, ——-(1
CTTN G —dg e

TOE p - MOJSPHAST KOOPJAMHATA, U3MEHSIETCS OT BEJIWYHWHBI BHYTPEHHETO paanyca 10
BEJIMYMHBI HAPYKHOTO pajnyca.

Ucnonb3ys dynkunn MAKC u MUH, onpenennte MmakcuMalibHbIE U MUHUMAJIbHbBIE
HANpSHKEHUS.

Bapuanr 2

PacueTsl TOJICTOCTEHHBIX UUIMHIPOB MPU JCUCTBUHM HAPYKHOrO HaBICHHUS. 3aaada
pelaercs B cpejie TabimaHoro nporeccopa MS Excel.

[Tpumensis Il teopuro mpouyHocTH noAOOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOTO
UUJIMH]pa, eclii Hapy»)Hoe nasieHue paBHo 80 MlIla, BHyTpenHuit paguyc = 100 MM,
matepuan mumnapa — CT45, koaddunmenT 3amaca npoYHOCTU NPUHSTH PaBHBIM 1,5.
[TocTpouTh SMIOPBI OKPYKHBIX, PAJUAIbHBIX W SKBUBAJICHTHBIX HAIPSKEHUN IO
TOJIINHE CTEHKH [WIMHAPA € marom 1 mm.

du

YcIi0BHE TPOYHOCTH COCTABJICHO MO TPETHEH TEOPHH MPOYHOCTH:
I 2-dj
Oskp = PZ ) d2 dz = {O-}
H ~ YBH



N3 Hero ompenensiercss HAPYKHbIM JUAMETP U, COOTBETCTBEHHO, ITPU 33 IAHHOM
BHYTPEHHEM JIMAMETPE - TOJIIIMHA [UIUH]IPA.

I[anee II0 H3BCCTHBIM JHAMCTpaM pPACCUUTBIBAIOTCA OKPYXHBIC, pPaIUaJIbHBIC U
9KBUBAJICHTHBIC HAIIPSIKCHUA U CTPOATCA UX SIIIOPLI.
Pacuetnl HaHpH}KeHI/Iﬁ BBIIIOJIHUTB 4YCPC3 Ka)KI[I)II\/’I MM.
PaI[I/IaJILHBIe HaIIPsKCHUA!
2 2
dH dBH

=P, ——2 (1
TT T g —dg, A

Oxpy>KHbIE HATPSKEHUS:
2 2
o= =P, ———|1+—
‘ dii — di, 4-p?

r7€ P - NOJIIPHAS KOOPJMHATA, U3MEHSIETCS OT BEJIMYMHBI BHYTPEHHETO paauyca H0
BEJIMYMHBI HAPYKHOTO paJinyca.

Ucnonszys dyakiuu MAKC u MUH, onpenenure MakcuMaabHble 1 MUHUMAJIbHBIC
HANpPSHKEHUS.

Bapuanr 3

PacueTpl TOJCTOCTEHHBIX UWIMHAPOB IMOJ BHYTPEHHUM M BHEUIHUM JaBJICHUEM.
3amava perraercs B cpenie TabnuyaHoro npoueccopa MS Excel.

Buytpennee nasnenue paBHo P; = 80 Mlla, a HapyxHoe naBnenue P, = 120 MllIa,
BHyTpeHHHU paauyc = 100 MM, HapyxkHbII paguyc paBeH 200 mm. ITocTponuTts smropbl
OKPYXHBIX, paJualbHbIX M HSKBUBAJCHTHBIX HANPSHKEHUW MO TOJIIMHE CTEHKH C
marom 1 mMm.

IIo wu3BeCTHBIM JUaMeTpaM  pAacCUUTHIBAIOTCSA  OKPY)KHBIE, paJualibHblE U
DKBUBAJICHTHBIEC HAIIPSKEHUS U CTPOSITCS UX DIIOPHL.

PacyeTsl HaNIpsKEHUN BBIIIOJIHUTD Yepe3 KaK bl MM.

PannanpHble HAPSKEHUS:

P1'd§H_P2'dﬁ 4 Pz_P1 dﬁ-dﬁH
g, = — 4 :
’ dl% _dgﬂ dl% _dgH .02




Oxpy>KHbIE HAITPSHKEHUS

_ Py-di—Pydi P,—Py di-d,
op=—03——t+4-—5—7" r7ie p - MOJsIpHas KOOpAWHATa, U3MEHSIETCS OT
dI—[_dBH dH_dBH pz

BEJIMYMHBI BHYTPEHHETO pagnyca 10 BEIMYMHBI HAPYKHOTO pajnyca.
Ucnonp3ys dyaxkmun MAKC n MUH, onpeaennte MakcMMaibHbIE 1 MUHAMAJIbHBIC
HaIpsKECHUS.

Bapuanr 4

PacueTsl COCTaBHBIX TOJICTOCTEHHBIX LMJIMHIPOB I0J] BHYTPEHHUM JaBJICHUEM.
3anmava pernraercs B cpeje TadimaHoro npoimeccopa MS Excel.

B 0OBIYHOM TOJICTOCTEHHOM IMJIMHAPE HEBO3MOXKHO 00ECMEUUTh JaBJeHHE OOJIbIIE,
yem 50% OT IOIMyCKaeMoro HampsDKeHHs, - MPOUCXOIUT €ro paspyiieHue. YToObl
co37aTh COCY/bl OOJIBIIETO JABJIEHUS, HUCIOJIB3YIOT COCTaBHbIE HUIUHIpPHL. B Takux
HUIMHAPAX U3-3a MPUMEHEHMS TOCAJIKU C HATSITOM MPOUCXOAUT IepepacipeiesieHue
OKPYHBIX HaIPSKEHUH.

[Mpumensis Ill Teopuro mnpoyHocTH mMOAOOpaTh HAPYXKHBIM JUAMETP BHEIIHETO
LWJIMHIpA, €CIW BHYTpeHHee naBieHue paBHO 120 Mlla, BHyTpeHHUN IuameTp
BHyTpeHHero nunuaapa - 100 MM, mpeaen TekydecTu MaTepuanoB 00OUX HUIHHIPOB
— 300 MlIla, momyns ympyroctu matepuana — 200 I'Tla, kosddunuent 3amaca
MPOYHOCTH MPHUHSITH paBHBIM 1,5. [IoCTpOUTH AMIOPHI SKBHBAJIEHTHOTO HATPSKEHUS B
3aBUCUMOCTH OT KOHTaKTHOTO Juametpa dk.

<>

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHENW TEOPUU MPOUYHOCTH:

Oyes = Py ﬁ < {0}
H 6H

N3 nero OoIIpCACIIACTCA H&py>KHBII71 AUaMCTP U, COOTBCTCTBCHHO, TOJIIIWHA TUJIMHAPA.

I[anee II0 M3BCCTHBIM AWAMCETPAM PACCUHHUTBIBAIOTCSA OKBHBAJICHTHBIC HAIIPSAXKCHHA U

_ 2-d? 1
CTPOSATCS MX OIIOPBL. O g = P1 : m 11— dz dZ
H BH

2 2 2
dg-di  di—di,




[Ipy mOCTpOECHMM 3MOI0p HYKHO HW3MEHSATHh BEJIWYMHY KOHTAKTHOIO JUAaMETpa 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 HAMNPSIKEHUS OyQyT MUHUMAIbHBIMH. J[JI1 pemieHust 3Toil 3amayu
cleayeT Bocnojb3oBaThes Gpynkuueit MUH.

Bapuanrt 5

PacueTsl TOJICTOCTEHHBIX IIMJIMHIAPOB. TeMiepaTypHble HamnpsbKeHus. 3anada
perraercs B cpezie TabymaHoro nporeccopa MS Excel.

[Tpumensia Ill teopuro mpoyHocTH noAoOpaTh TOJIIMHY CTEHKH TOJCTOCTEHHOI'O
HWIMHAPA, €CIIUM BHyTpeHHee AaBiieHue paBHO 80 MIIa, BHyTpennuit quametp = 100
MM, Marepuan nuuinHapa — CT45, koaddunueHT 3anaca mMpoYHOCTH MPUHATH PABHBIM
1,5. TlocTpouTh OSIIOPHl TEMIEPATYPHBIX HANPSHKEHUH 1O TOJIIMHE CTEHKH
pPacCYMTaHHOIO LWJIMHJIpPA MPU OTCYTCTBUHM BHYTPEHHETO M BHEUIHETO AABJICHUN IIPH
nepenaae Ttemmeparypel B /0 Tpam, momyns ympyroctd cramm — 200 ITla.
TemneparypHblii K03(GGHUIHMEHT THMHENRHOro pacmmpenus ctamu 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

N3 Hero onpenensercss Hapy K KHbIA JUaMeTp U, COOTBETCTBEHHO, TOJIIIUHA [IUINHIPA.
Jlanee 10 W3BECTHBIM AMAMETPaM PACCUUTBHIBAKOTCA PaIUAIBbHBIC, OKPYXXHBIE U
DKBUBAJICHTHBIEC HAIIPSKEHUS U CTPOSITCS UX DIIOPHL.

PacyeTsl HaNIpsKEHUN BBIIIOJIHUTD Yepe3 KaKIbIi MM.

PanuansHble HAPSOKEHUS:



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 pynkunn MAKC u MUH, onpenennte MmakcuMalibHbIE 1 MUHUMAJIbHbBIE
HaNpSHKEHHUS.

Bapuanr 6

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

[Tpumensiss |l Teopuro NMPOYHOCTH pacCUUTATh JIOMYCKAEMYIO YTJIOBYIO CKOPOCTH
BparieHus criomHoro (dgy — 0) aucka [w], eciau ero Hapy HbIM AuameTp paseH 500
MM, MaTepuan — TuTaH, Moayias ynpyrocta — 100 I'Tla, xoadpdumment Ilyaccona
pasen — 0,3, ynensHbId Bec TMTana — 4500 kr/m3, momyckaemoe Hanpsokenue — 400
MIIa.

11

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

3Has yIrJIOBYIO CKOPOCTb, OMPENEIUTE TOMYCKaeMoe YHCI0 000pOTOB ucKa (00/MUH).
Jlaree pacCUMTHIBAIOTCS OKPYXKHBIC, paJuajibHble W DKBUBAJICHTHBIC HAMPSKECHUS U
CTPOSITCS] UIX DITIOPHI.

PacueTsl HanpsKEHUM BBIMOJIHUTD YEPE3 KaXKIbIA MM.

PanuanbHble HAMPsHKEHUS:

v

89

Oy = B+ (0.25-d5 —p?)



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

re p - NOJspHAs KOOPJAWHATA, U3MEHAETCS OT BEJIMYMHBI BHYTPEHHETO pajnyca N0
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 KkadyecTBe Harpy3kd NPUHHMACTCS THAPOCTATHYECKOE IaBIICHUE
YKHUJIKOCTH, 3AMOJHSIOMIEN TUIUHIIP.

A h R —
>
[8y]
\J
3aganue

HNcxonnpie JaHHBIC:

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

Pannyc nununaapa — R =3 Mm;

JlnvHa mumaHapa — 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 TeOpHEl TOHKOCTEHHBIX O0OJIOYEK, B CTEHKax
MOJOOHBIX COCY/IOB JACHCTBYIOT MOCTOSHHBIE TIO JJIMHE IWJIMHJIPA MEPUIUOHAIBHBIE
HaIPsHKEHUS, KOTOPBIE PACCUYUTHIBAIOTCS IO pOopMYyIIe:



Yy R-a
2-h

H, UBMCHAIOIIUECA I10 HHHeﬁHOMy 3dKOHY, OKPYKHBIC HAITPSIKCHHA:

O-1=

Uz(x)=)/'x'ﬁ

1) JomyckaeMoe HampspKeHUE ONpEACIUTe, KaK OTHOIICHUE Ipejena TeKy4eCTH
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

Pemmre Ha Oymare 3TO HEpaBEHCTBO OTHOCHTEIHHO TOJIIMHBI CTeHKH h. BBemute
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) Ucnonwiys ¢pynkimu MAKC U MUH,
OIIpENICIUTE MaKCUMAaJIbHBIC UMHHHUMAaJbHbIE 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 PACCUUTBIBAETCS O (popmyIe:

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

BreimonHensl Bce TpebOoBaHHMS K pacyeTHO-Tpaduueckoir padore. bes ommbok
BBITIOJTHEH BBIBOJ OCHOBHOM (popmyibl. ' paMoTHO pa3paboTaHa TaOIM4HAST MOJEIH B
MS Excel. IIpaBujibHO HCTOJIB30BAaH MEXaHU3M a0COJIIOTHOM ajpecanuu siueek. [Ipu
MIOCTPOCHUY JMIOP MPABWIBHO BBIOpaH THIN auarpaMmbl. Jlmarpamma CoIEp)KHT BCE
HEOOXOJMMBIC IS PEIICHUS 3amadyu aTpuOyThl. [loaydeHHOE peIlIeHHE YCICIIHO
3aIUIIEHO BO BpeMs MyOJIMYHOTO OOCYKJICHUS B TPYIITIE.

Kpurepuii ouenku Ha 8 0a/10B

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



tabmnyHas mojenb B MS Excel. He Bcerma rpaMOTHO HCIOJB30BaH MEXaHH3M
aOCOTIOTHOHN ajpecanuu siaeek. [IpM MOCTPOCHWM SIIOp NPAaBUIBHO BBHIOPAH THIT
auarpaMmbl. JlmarpamMmma COJEpKUT HE BCE HEOOXOAWMBIC IS PEIICHUS 3aaadd
aTpuOyThl. [loMydeHHOE pelIeHHEe XOPOIIo 3allUIICHO BO BpeMs ITyOJUYHOTO
OOCY>KIICHHS B TPYIIIIE.

Kputepuii MUHUMAJIbHOI OLIEHKH — HA 6 0a/1710B

Breimonuensl He Bce TpeboBaHMA K pacdyeTHO-Tpaduueckor padote. C HEKOTOPHIMH
OLIMOKaMH BBINIOJHEH BBIBOJ OCHOBHOW (opmyibl. Tabnuunas monens B MS Excel
IOCTPOEHA CO 3HAUMTEIbHBIMU HefocTaTKaMu. [lpu pemennu 3agaun He UCI0JIb30BaH
MEXaHMU3M a0COJIIOTHOM agpecanuu siueek. [Ipu nmocTpoeHuu smop NpaBUIbHO BeIOpaH
TUI Auarpammsl. Jluarpamma cOAEpKUT HE BCE HEOOXOIMMBIE ISl PEILCHUs 3a/aduu
atpuOyThl. [lomydyeHHOE pelleHre YIOBIECTBOPUTEIBHO 3aIIUIIEHO BO BpEMs
myOIMYHOTO OOCYXICHUS B TPYIIIIE.

Kpurepuii oneHKH «Hey10BJIECTBOPUTEIbHO»:
OneHKa «HEyAOBJIETBOPUTENBHO» BBICTABISAETCA B TOM CIIydae, €CIIM HE BBIITOJIHEH
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__MexaHU4eCKHUi

Kageopa__Mamun u anmapaTtoB XUMHYECKUX TPOU3BOICTB

Hanpasnenue noaroroBku_20.03.01 «TexHochepHas 6€30maCHOCTHY

(K00 u HaumeHoBaHue)

[Ipoduns/mporpamma:_«be30macHOCTh TEXHOIOTHYECKUX MPOIIECCOB U

(naumeHnosaHnue)

IIPONU3BOJACTB»

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

(HaMMEHOBaHHWE JUCIUTUIAHBI)

Tema Ne7: Anau3 BO3MOKHOCTEH HauOO0JIee M3BECTHBIX MPOrPaAaMMHBIX
NMAaKeTOB/JIsl pellieH!s MPUKJIAIHBIX 32124

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

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

3. MaremaTHueckuii maket nmporpaMmHoro obdecneuenust MathLab mis pemienus
MIPUKIIAIHBIX 337ad.

4. TlporpaMMHBIN MaKeT AJSi MOACIUPOBAHUS XUMHKO-TEXHOJIOTUYECKUX
cucteM ChemCad mist periieHust MpUKIAAHBIX 337124,

5. AnmpokcumMaiiusi TJaHHBIX METOJ0M HAaUMEHBIITUX KBaJIPaTOB.

6. IIporpammupoBanue Ha s3pike AutoLisp AutoCad s pemieHus MPUKIaIHBIX
3ajad.

7. IIporpammupoBanue Ha s3bike Visual Basic AutoCad mns perenus
NIPUKIIaTHBIX33]1a4.

8. IIporpammupoBanue Ha si3bike Visual Basic MS Visio ans pemenus
MPUKJIAAHBIX3a/1a4.

9. [NapameTpudecKkre MOJEIH ITPH BHITTOJTHEHUH TPAPUIECKUX TOCTPOCHHUH.

10. OnTuMu3anus Ha OCHOBE PEUICHUS 33a4i JTUHEHHOTO MPOTPaAaMMHUPOBAHUS C
MOMOIIIBIO TIporpamMMbl Solver wiu Hagactporiku [Touck pemenus B cpeae MS
Excel.

11. YucneHHble METOAbl HWHTETPUPOBAHUS U PEUICHUSA



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 KOMIIBIOTEPHOW TEXHHKH U UX BIIVMSIHHUE HA PEIICHUE

3a]1a4 XUMHUIECKON 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. Hawubomnee n3BecTHBbIC MPOTPAMMHBIE CHCTEMBI JIJISI MOJICITHPOBAHUS XUMHUKO-

TEXHOJIOTUYECKUX MPOIECCOB.

Kpurepuu ouenku:

MunumansHoe 4uciao OamoB — 4 0aia BBICTABIACTCS MPU HEIOCTATOYHOM
CTETICHH PACKPBITUS TEMbl B XOJI€ CBOETO BBLICTYIUICHUS, MPUBEICHUS HEUETKHUX
apTYMEHTOB M HE BIIOJIHE aKTMBHOE y4acTHE B JUCKYCCHM MO MpodiieMe, KoTopas
ObLIa pacKpbITa B XOJ€ J0KJIaa.

MakcumanbHOe 4YHCIIO 0amioB — 8 OaJIOB BBICTABISICTCS TMPH TOJHOIICHHOM
PACKpPBITUM TEMBI B X0JI€ CBOETO BBICTYIUJICHUS, PUBEACHUS YETKUX apTyYMEHTOB U
JI0OKa3aTeIbCTB, 4 TAKXKE aKTHBHOE y4acTHE B JUCKYCCHH IO MpoOIeMe, KOTopas
ObLJIa pacKpbITa B X0J1€ JIOKJIa1a.



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

@Daxynromem__MexaHU4eCKUU

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hampasnenue moaroroBku_20.03.01 «TexnochepHas 6€30macHOCTH

(K00 u HaumeHoBaHue)

[Tpodwns/mporpamma:_«be30macHOCTh TEXHOTOTHIECKUX TPOIIECCOB U TPOU3BOJICTBY

(HaumeHosamue)

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

pacdyeTax»

Tema Ne2: Kinaccupukanus TMIOBBIX 32124 B HHKEHEPHBIX pacuyerax
. O6m1as kinaccudukanus nporpaMMHoro oodecrieuenus BM.
. Kitacc cucteMHoro nporpaMMHOro o0ecriedeHusi KOMIboTepa
. Kitacc uHCTpyMEHTanpHOro NporpaMMHOI0 00€CTeueHUsI KOMITbIOTEPa
. Kiacc mpukinagHoro nporpaMMHOro o0ecredeHus KOMIboTepa
. OCHOBHBIE KJIacChl TUITOBBIX 3a7a4 MH)KEHEPHBIX PacueTOB
. ONTUMH3AIIMOHHBIE 3a/1a4l HHXEHEPHBIX PacyeTOB
. CyTb MeTO/1a HUCXOSILETr0 NPOSKTUPOBAHUS
. JlekoMIo3u1ust alNropuTMa perieHus HHXEHEpHOU 3a/1auu Ha MOy
. MexxMoaynbHBIN HHTEp(EIC MporpaMM HHKEHEPHBIX pacyeTOB
10. UnTepdeiic momp30BaTes MPOrpaMMbl PEIICHHS 3a/1a4l HHKEHEPHOTO pacdera
11. JlekoMno3u1ys aIropuTMa petieHusi MHKEHEPHOU 3a/1auM Ha TOIpOrpaMMBbl
12. Opranuzauus B3aMMOAEHCTBHSI TPOrPaMM C TOMOLIBIO TUIIEPCCHUIOK
13. ®aiinoBeIil crioco® opraHu3aly Meperadnl JaHHbIX MEXAY MPOrpaMMHBIMH
MOJYJISIMU
14. WwuxeHepHble 3aJadyd, B KOTOPBIX TpeOyeTcs BBIMOJIHEHUE TIpadUuyecKux
MMOCTPOEHUMN
15. Ucnonbs3oBaHue pacTpoBoi rpadUKu Npy PEIICHUH HHKEHEPHBIX 3a1a4
16. Ucnionw3oBanue (ppaktanbHOM TpaduKu MpU PEIICHUA WHKEHEPHBIX 3a71a4
17. Ucnonb30BaHnEe BEKTOPHOM IpadUKK MU PEIIEHUN HHKEHEPHBIX 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
22. Knacc nporpaMMHBIX CHUCTeM, OTHocsuxcs K rpynmne CAM

©OCoo~Noar~,wWwpNDE



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
MpPOTEKaeT TMpU AaKTUBHOM OOMeHe wHpOpMaued MEXKIy CTyJACHTaMH W
npenojaBaTesieM; BOMNPOChI M OTBETHl CIEAYIOT C OOE€MX CTOpPOH; OTBETHI
MOJTHOLICHHBIE W Pa3BEPHYTHIC; BO BpeMsi cOOECeNOBaHMS CTYACHTHI MOAHUMAIOT
WHTEPECHbIC U OPUTHUHAIBHBIEC IPOOJIEMBI.

MunumanpHOoe yuciao 0amioB — 4 Oala BBICTaBISAETCS MPU MPEUMYIIECTBEHHO
OJIHOHATIPABJICHHOM MOTOKE MH(POPMAIIUU;, OTBETHl CTYJACHTOB OJIHOCIOXHBIE M 0€3
Pa3bICHEHHI; BONPOCHl HOCIT TPUBHAIBHBIA XapakTep; BO BpeMs Oecebl
MPAKTUYECKU HE TOJIHUMAIOTCS OCTpble MPOOJEMbl U HE MPHUBOJATCS B KauyeCTBE
MIPUMEPOB MTPAKTUUECKUE CUTYAIINH.
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