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Hepeqeﬂb KOMIIETEeHIMIi ¢ YKa3aHHMEM I3TAllOB UX (l)OpMPIpOBaHI/Iﬂ

VK-1

YK-1.1

YK-1.2

YK-1.3

I1K-5

I1K-5.1

[1K-5.2

[1K-5.3

CriocoOeH OCyIIeCTBIATh MOUCK, KPUTHYECKUH aHaIN3 ¥ CUHTE3 HH(POPMAIHH, TPUMEHSATh CUCTEMHBIH MOIXO]T IS
pEILIEHHs] IOCTABIEHHBIX 3314
3HaeT METOIMKH MOUCKa, cOopa 1 00paboTKN HH(POPMALINK; aKTyaJbHbIE POCCHICKHE U 3apyOeKHBIE UCTOYHUKH
uHpopmanmu B chepe npodeccnoHaabHON AEATETHbHOCTH; METO CUCTEMHOTO aHAIN3a
YMeeT npuMEeHSATh METOAMKH IMTOUCKa, cOopa 1 00paboTKH HH(POPMALINHU; OCYIIECTBIATh KPUTUIECKUHA aHAIN3 U
CHHTE3 HH(OPMAIUH, TIOIYICHHON U3 Pa3HBIX HCTOYHUKOB, TPUMEHATh CUCTEMHBIN MOIXO IS PEIICHUS
MOCTABJIEHHBIX 3a/1a4
Brnaneer HaBpikamu moncka, coopa u 00pabOTKH, KpUTHUECKOTO aHaJIM3a U CHHTE3a HH(POPMALIUU, HCIIOIb30BAHUS
CUCTEMHOTI0 IT0AX0/1a JUIsl PEIIEHUS] IOCTABIEHHBIX 3a]1a4
CrniocobeH pa3pabaTbIBaTh CIOCOOBI KOHTPOJISI BHEAPSAEMBIX HA IPEANPUATHN MEPOTIPUATHIA B 00JIACTH OXPaHbI
OKpYKaroIIEH Cpeabl

3HaeT METO/Ibl M CPEJICTBA 00ECIICUCHUS IKOJIOTUIECKOM OE30IIaCHOCTH, TEXHOJIOTHYECKOE 000PYA0BaHNE

OopraHu3anu U TpUHOUIIBI €TO pa60TbI

YMeeT aHAM3UPOBaThH OCHOBHBIC HAIPABJICHUS ITOBBIIICHHSI YKOJIOTUIECKON 0€30MaCHOCTH OpTaHU3alUN C YIETOM
cnernupuKa MPOU3BOJICTBA

Brnaneer cmocoGamu KOHTPOJIS U IPEAYTIPEKICHUS BOSHUKHOBEHUS YpE3BbIUAHBIX CUTYallnii B 001aCTH
IIPUPOJOOXPaHbI HA NPEAIIPUATUN



Nupexe Otanbl hopmupoBanusi koMmneTeHyn (ykasarb Bce Tembl u3 PI11)
KoMmnerenun Jlexun [IpakTnueckue KypcoBoii npoekt HanMmeHoBaHHe OIIEHOYHOTO CPEICTBA
3aHATUSA (pabora)
Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, Koncrext nexuuit, TeTpans c
VK-1.1 He npemycMoTpen PEIIEHHBIMH 3aJaHusAMH, TecTUpOBaHUE
Tema-4, Tema-5 Tema-4, Tema-5
(tect Nel),
VK-1.2 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, He mpesyeMoTpes KoHcIeKT nekuuii, TeTpais ¢
' Tema-4, Tema-5 Tema-4, Tema-5 pEeIIeHHBIMH 3aIaHUAMH, pedepar
VK-1.3 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, He mpeyeMoTpes KoHCHekT aeKuuii, 0TYeT 1O
' Tema-4, Tema-5 Tema-4, Tema-5 naboparopHoii padote, Tect Ne2
[1K-5.1 Tema-6, Tema-7 Tema-6, Tema-7 He npemycMotpen Koncnext nexuuit, TeTpans c
PEHICHHBIMU 3aIaHUSIMHU, COOECEeIOBaHUE
Koncnekr nekuuid, TeTpaib C
I1K-5.2 Tema-6, Tema-7 Tema-6, Tema-7 He npexycmorpen pelleHHbIMU 3aanusaMu, KonTpobHas
pabota
[1K-5.3 Tema-6, Tema-7 Tema-6, Tema-7 He npexycmorpen Koncnext nexuuit, TeTpas c

pELICHHBIMU 331aHUsIMH, pedepaT




Ilepeuensv ouyenounvix cpeocme no oucyuniune (Mooyro) 0is OUHOU hopmbl

00yuenus
Hassauue Komn-Bo Min, éannoe Max, 6annoe
(6azoewlii yposenn) (nosvluennulii yposens)

Jlekiuu 7 7 7

[TpakTHueckue 3aHsATHS 7 28 28
Pedepatsl 1 4 10
CobecenoBanue 2 8 20
TecThl 2 8 20
KonTtpospHas pabora 1 S 15
Hroro 60 100




IIxajna oueHUBaHUs

Hudpos | Beipaxxe | CiioBecHoe | KpuTepnu oneHKM HHAUKATOPOB JOCTHKEHHS NP (popme
oe HHE B | BBIpajxeHHe KOHTPOJIA:
BbIpazke | 0ajiax: 3aueT
HHe
OneHka «3auTE€HO» BBICTABIISIETCA CTYIEHTY, €CIU OTBETHI Ha
BOIIPOCHI 110 TEMaM JUCLUIUIMHBI 10CIE0BATENbHbI, TOTHYECKH
- 60 - 100 3aYT€HO  |M3JIOKEHBI, JIOIYCKAIOTCS HE3HAYMTENIbHbIE HEIOYETHl B OTBETE
CTYJCHTA, TaKM€ KaK OTCYTCTBHE CaMOCTOSITEJIbHOIO BBIBOJA,
peueBbie OMUOKH U TIp.
OneHka «He 3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CIIU CTYACHT HE
- Hwmxe 60 | He 3auTreHo |3HAaeT OCHOBHBLIX ITOHATHHA TEMBI JUCLHHUILUIMHLI, HE OTBEYAET HA

AOMOJIHUTCIIBHBIC U HABOAAIIUC BOIIPOCHI IPCIIOAaBaTCIIA.




HepequL H KpaTKad XapaKTCPUCTUKA OIICHOYHBIX CPEACTB

Neni/n HaumenoBanue |Kpatkas xapakrepuctuka oneHo4Horo cpeacrsa| IlpencraBienue
OLICHOYHOT' O OLICHOYHOT' O
CpeJicTBa cpenctsa B GoHIE
1 2 3 4
B xozxe npakTuyeckux paboT CTYAEHTHI
OBJIAJICBAIOT YMEHHSIMH I10JIb30BATHCS PabOTATh
C HOPMATHUBHBIMH JJOKYMEHTaMH U
MHCTPYKTUBHBIMU MaTepUallaMH, Tembr
CIPaBOYHUKAMH, COCTABIATH TEXHUYECKYIO MPAKTUYECKUX
JOKYMEHTAIIHIO; BBHITIOJIHATH YEPTEXKH, CXEMBI,  |3aHATHUH,
[TpakTuyeckoe TaOIUIIB, peIIaTh Pa3HOTO POJa 3a/1auH, AeIaTh |KOHTPOJIbHbIE
3aHATHE BBIUMCIICHUS, ONIPEEIIATh XapaKTEPUCTHKHI BOIIPOCHI U
pa3IMYHBIX BEIIeCTB, 00BEKTOB, sABIeHUM. Llenb (3amanus mo Teme
NPAaKTUYECKUX 3aHATUH 3aKIII0YaeTCs B IIPAKTUYECKOT O
BBIPA0OTKE Y CTYJICHTOB HABBIKOB IPUMEHEHUS |3aHSATHUS
MOJTyYCHHBIX 3HAHUH JUIs pEeIICHUS
IIPAKTUYECKUX 3a7a4 B IIPOLIECCE COBMECTHOM
JESTEIbHOCTH C TIPEToIaBaTeIsIMHU.
. Kommnekr
CpenctBo IpoBEpKH YMEHUN TPUMEHSATh
Kontponphas KOHTPOJIBHBIX
1 MOJTydeHHbIEC 3HAHUS ISl PELICHUs 3aa4 -
pabota 3alaHui 1O
OIIPEJIEJIEHHOT 0 TUIIA 10 TEME UJIM Pa3JIey.
BapHaHTaM
[TpobnemHOE 3a7anue, B KOTOPOM
oOyyaromieMycs MpeiaraloT OCMBICIUTh Kommuiekt 3ananuii
2  |keiic-3amaHue peanbHyI0 MpoheCCHOHATHHO- JUTSI BBITIOJTHEHU ST
OpPUEHTHPOBAHHYIO CUTYallNIO, HEOOXOIUMYIO  |Keiic-3a1auun
IUISL pELICHUs] JAHHOM MPOOIIEMBI.
[TpoayKT caMoCTOSTENbHOM paboThI CTYCHTA,
NPECTaBISAIOMUN CO00M KpaTKoe U3JI0KEHHE B
MUCHMEHHOM BH/I€ TIOJYYEHHBIX PE3yIbTAaTOB
TEOPETUYECKOTO aHAJIN3a ONPENETICHHON
3  |Pedepar peTI p . Tems! pedepaton
Hay4HO (yueOHO-HCCIIeI0BATEIbCKOMN) TEMBI,
I'Jie aBTOP PacKpbIBAET CYTh UCCIIEAYEMOU
po0JIeMbl, IPUBOAUT PA3JIUUHBIC TOUKH
3peHHs], a TaKKe COOCTBEHHBIE B3TJISAIbI Ha HEE.
CpencTBo KOHTpPOJIS,, OpraHU30BaHHOE KaK
crienuanbHas 6ece1a mpernoiaBaTess Ha TEMBI,
. . Bonpoce! no
CBSI3aHHBIE C U3y4aeMOW JUCHUIUTMHOH, U
5 |CobGecenoBanue . |remam/pazgenam
paccuMTaHHOE Ha BBIICHEHHE 00beMa 3HaHUU
T CHUTUIAHBI
00y4aroIIerocs 1o onpeneJIeHHOMY pa3iedy,
TeMe, mpodyieMe U T.11.
CucreMa cTaHIapTU3UPOBAHHBIX 3aJIaHUH,
6  |Tecr MI03BOJIAIONIAs aBTOMAaTU3UPOBaTh npoueaypy |PoHA TeCTOBBIX

U3MEPEHUS YPOBHS 3HAHUW U YMEHUN
oOyuJaromierocs.

3aJIaHUN




MunmCcTEepCcTBO HAyKH U BhIcIIero oopazoBanus Poccuiickoit deneparuu
HwxkHekaMCKHii XMMUKO-TEXHOJOTUYCCKUN MHCTUTYT ((hriuan)
(beneparbHOTO rOCy1apCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaAHUS
«Ka3zancknii HAaMOHAIBHBIA UCCIIE0BATEIbCKUM TEXHOJIOTHYECKUN YHUBEPCUTET»

Y4eOHbBIM IIJIAaHOM TI0
Harpasjienuro nmoaroropku 6akanaspos: 20.03.01  «TexHocdhepHas 6€300aCHOCTH»
HpO(i)I/IJIB II0ATrOTOBKHN «be30macHOCTh TEXHOIOTHUECKUX IIPOLECCOB U ITPOU3BOACTB»

(naumenosanue)

111 00yYaIOMIMXCS MPEAYCMOTPEHO MPOBEICHUE MMPAKTUIECKUX 3aHITHIA.

OOy4aronmMcst peIaraloTcsi pa3HOyPOBHEBBIC 33JaUl M 33JaHUS PEKOHCTPYKTUBHOTO
YPOBHS, TO3BOJIIONIME ONEHUBaTh W JWArHOCTHPOBATh yMEHUS CHHTE3UPOBATH,
aHaTM3MPOBaTh, 0000MATh (PAaKTUUECKUN M TEOPETHUECKUN MarepHual ¢ (HOopMyIupOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUYMHHO-CIICICTBEHHBIX CBS3EH.

3aganue 1 CoBpeMeHHBII KOMIIBIOTEP M NPUHUIMIIBI ero padoTsl. [lepudepuiinoe n
BCIIOMOraTte/ibHoe o0opynoBanne. KomnbrorepHslie ceTn. BorunciaurenbHble
KOMILJIEKChI pellleHHs MPUKJIAIHbIX HHKEHEPHBIX 3a/1a4.

1) mpUBOASATCS ¥ MOSCHSIOTCSI TEOPETUICCKHE aCIIEKThI, PACKPBIBAIOIINE CYTh TEMBI,
2) naetcs npuMep, pelieHus 3a/1au, aHAIOTUYIHOW 3aj1a4ye, OCTABICHHON B 3a/IaHUH;
3) MPUBOIATCS METOANYECKUE YKa3aHUs ISl PELICHUS 3a/IaHUs;

4) IpUBOJATCS KOHTPOJIBHBIE BOIIPOCH K PadoTe.

3aganue 2 Knaccudukamnus nporpaMMHoro odecrnevyeHusi. CuCTeMHOe MPOrpaMMHoe
ob0ecrieyeHne. 3HAKOMCTBO M U3y4YeHHUe HanOoJiee H3BECTHBIX MPOrPAMMHBIX NAKETOB
NPHUKJIATHOT0 HA3HAYCHUS.
1) NIpUBOIATCS M MOSICHSIOTCSI TEOPETUUCCKHE ACTICKThI, PACKPBIBAIOIINE CYTh TEMBI,
2) maercs mpuMep, PelieHus 3a1a49K, aHAJTOTMYHOM 3aj1a4e, MOCTaBICHHOW B 3aJIaHUH;
3) NpuUBOAATCS METOUUCCKUC YKa3aHUs ISl PCIICHUS 3a1aHUS;
4) npUBOASTCS KOHTPOJIbHBIC BOITPOCHI K padoTe.

OcrayibHBIE BapUAHTHI 33/JaHUH IPUBEICHBI B METOIMYECKOM YKa3aHUH,
pa3paboranHoM Ha kadeape MAXIT:

[Tpumenenne DBM B nHKEHEpHBIX pacderax : yueOH. mocodue [drexTponHslii pecypc]/
CabanaeB U.A., AnmakaeBa @.M. HuxHEKaMCKHT XUMUKO-TEXHOJIOTHUECKHI HHCTUTYT.
2015. — 95 c. Pexxum gocryna: cBOOO HBIN

Kpurtepuu oueHKH NpaKTHYECKUX 3aHATHI

Nzyuas mpeamer, oOydaroniuiicss BBIIOJNHSET 6 3amaHuii. 3a pelleHrue KakJIoro OH
MOXeT monyduth or 1 g0 2 OamnoB. Ecnm He cnpaBwiics ¢ 3agaHueM 0e3 MOMOITA
MIPEIOIaBaTeNs, OLCHKA CHUKASTCS.

WTOroBelii pEeWTHHI IO NPAKTUYECKUM 3aHATHAM IPOCTABISIETCS KakK CyMMa
MOJIYYCHHBIX 0aJJIOB 32 pelleHrne 6 MHANBUIYATbHBIX 3aJaHHA.



MuHKCTEPCTBO HAYKH U BhICIIETo 00pa3zoBanus Poccutickoit denepanmu
HwkxHeKaMCKUiT XUMHKO-TEXHOJIOTHISCKUI HHCTUTYT (rmran)
(dbenepanbHOro rocyIapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIBLHOIO YUPEKICHUS
BBICIIIETO0 00Opa3oBaHus
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem __MeXaHUYECKHUIN

Kagheopa__Maiivn u anmapaToB XMMHYECKHUX ITPOU3BOICTB

Harnpasienuro nmoaroropku 6akanaspos: 20.03.01  «TexHocdhepHas 6€300aCHOCTH»
HpO(l)I/IJIB II0ATrOTOBKHN «be30macHOCTh TEXHOIOTHUECKUX IIPOLECCOB U ITPOU3BOACTB»

(Haumenosanue)

TecToBbBIE 3agaHUS
no agucnuiuinae [Ipumenenne 9BM B HHKEHEPHBIX pacyeTax

(HANMEHOBAHUE TUCIUILTHHEI)

Tema Nel. COBpeMeHHLIe 9BM u BBIYHCJINTEIbHbIE KOMIIEKCHI HA HX OCHOBE
1. KomnbrorepoM Ha3biBaloT J100y0 IBM,

1) umeromnyro apxurektypy ®on Heiimana

2) HaCTOJILHOTO MCIIOJTHECHUS

3) UCTONB3YIONIYIO IHU(PPOBYIO JICMEHTHYIO 0a3y

4) IOCTPOCHHYIO Ha OJTHOM MHKPOIIPOLIECCOPE

2. I'pynna KoMnbIOTEPOB, CBSI3AHHBIX KAHAJAMH Tepeaayd WHpOpMaMU ¥ HAXOISIIUXCH B
npeneiax TePPUTOPUH, OTrPAHUYEHHOH HeOOJLIIMMH pa3MepaMu: KOMHATBI, 3AaHMI,
NpeANpPHUsITHS, HA3bIBAETCH

1) rno0anbHON KOMIBIOTEPHOMN CETHIO

2) WH()OPMAIIMOHHON CHCTEMOM C TULIEPCBA3IMU

3) JOKaIbHOU KOMIIBIOTEPHOU CEThIO

4) 3IEeKTPOHHOMN MOYTOU

3. Kondurypauusi (Tomosiorusi) JOKaJIbHOH KOMIBIOTEPHOW CeTH, B KOTOPOW Bce padoume
CTAHIMHU COEIMHEHbI HEMOCPEACTBEHHO ¢ CEPBEPOM, HAa3bIBAETCH!

1) xosbLEeBOM

2) paaManbHOM

3) MmuHHOMI

4) npeBOBUAHOM

4. s xpaHeHusl (ailjioB, MpeAHA3ZHAYEHHBIX JIA 00ILIEro AOCTyNna IoJb30BaTesiell CeTH,
HUCIOJIb3YeTCH

1) daiin-cepsep

2) pabouasi CTaHIHS

3) KIMEHT-cepBep

4) KOMMYTaTOp

5. KomnbloTep, npeaocTaBiIsOLIUi CBOM pecypchl B 0JIb30BaHUE APYTHM KOMIIBIOTEPaM NpH
COBMECTHON padoTe, Ha3bIBAeTCH:



1) xiaueHTOM
2) KOMMYTaTOpOM
3) crauiuei
4) cepBepom

6. KomnbroTep, MCHoOab3yIOIMA pecypchl JAPYroro KOMNbIOTEPa NMPH COBMECTHO# padore,
Ha3bIBaeTCs:

1) xiaueHTOM

2) KOMMYTaTOpOM

3) craumuei

4) cepBepom

7. lna ynpajenusi padoroit IBM mu oOecneyeHnsi B3amMOAeiiCTBHS C MOJb30BaTeeM OH
AO0JI7KeH ObITh YKOMILICKTOBAH NPOrPAMMHOI CHCTeMOii, Ha3bIBaeMOM

1) onepanuroHHO#

2) uH)OpMaIIMOHHO M

3) TeXHUYECKOI

4) opraHU3aIMOHHOM

8. B mpuBeIeHHOM CIHCKe KJIACCOB MPOTPAMMHOI0 00eceYeH sl
1) cucremHoe;

2) IPUKJIaTHOE;

3) HHCTPYMEHTAIILHOE;

4) anropuTMHYECKOE;

uMeeTcsl HeTOYHOCTH — He CYIEeCTBYeT KJjacca ...

9. Onepaunonunbie cucteMbl IJBM oTHOCATCH K KJIaccy
1) cuctemHOTO

2) IPUKJIAJHOTO

3) HHCTPYMEHTAILHOTO

4) anropuTMHYECKOTO

NMPOrPaMMHOI0 00ecneyeHus .

10. Ta6amuHbIii NPpoOLECCOP OTHOCUTCS K KJaccy
1) cuctemHOTO

2) IPUKJIAJHOTO

3) HHCTPYMEHTAILHOTO

4) anropuTMHYECKOTO

NMPOrPaMMHOI0 o0ecrneyeHusl.

11. Cucrema nporpammupoBanus Visual BasiC oTHocuTces K Kiaccy
1) cuctemHOrO

2) IPUKJIAJHOTO

3) HHCTPYMEHTAILHOTO

4) anropuTMHYECKOTO

NMPOrPaMMHOI0 00ecneYeHus .

12. YcrpoiicTBO, Ha3biBaeMoe rpad)onocTpouTesieM (INIOTTEPOM), PEAHAZHAYEHO /LIS
1) BeiBos1a rpaduueckoit nHGopMaIMy Ha OyMakKHBIH HOCUTEIb

2) BBOJa rpaduueckoii napopmanuu B OBM

3) CKaHUPOBAHMUS TOTOBBIX YEPTEIKEH B IPOTPAMMY

4) mocTpoeHUs YepTekei 6e3 MPUMEHEHUSI KOMITBIOTEepa



13. ABTOMATH3HPOBaHHOE padouee MeCTO HHIKEHEPA-KOHCTPYKTOPA MPeACTABISET c000ii
1) mporpaMMHO-TEXHHYECKHI KOMIUIEKC Ha 0a3e paboueil cTaHIuu

2) IPOrpaMMHO-TEXHHUYECKHI KOMILJICKC Ha 0a3e JTOKaIbHOW BIYMCIUTEILHOW CETH

3) mporpammy il aBTOMaTU3al[H WH)KEHEPHBIX PACueTOB

4) anmapaTHbIC BEIYUCIUTENBHBIC CPEICTBA 0€3 ydeTa YCTaHOBICHHBIX HHKCHEPHBIX MTPOrpaMM

14. Ucnonb30BaHMe B MPAKTHKE WHKEHEPHBIX PACUYETOB JIOKAJIbHOH BBIYMCJIMTEIbHOH CEeTH
HE no3Boasier

1) ucnosb30BaTh €AUHYIO HHPOPMAIIMOHHYIO 0a3y /IS HECKOJIBKUX CICIIMATHCTOR

2) OpraHM30BaTh MapaljIeIbHbIC BHIYHCICHHSI

3) pacnpeaenuTh pelieHre OTACIbHBIX 033134 SMHON 3aa4l MEX 1y KOMIIbIOTepaMU

4) kaxo#t paboueli CTaHIIUU BBICTYIIATh B KAYECTBE CEpBEPa

Tema Ne5. I[lpumenenue DBM npu pemieHuu 3agad MoJAeJTUPOBAHUS XMMHKO-
TEXHOJOTrHYEeCKUX MPOLecCoB

1. 3apaya annpoxkcuMaNuM TAOJIMYHBIX JAHHBIX HCIOJIb3YeTCH IS
1) noabopa noaxonasiiei GpyHKIHUH.

2) yIopsiI04YeHUs TaHHBIX B TAOJIHIIE.

3) nonydeHus 0oyiee TOYHOT'O 3HAYCHHS BHIYUCIIICMON BEIUYMHBI.

4) mpencTaBiIeHUs pe3ynbTaToB B rpadudeckoii hopme.

2. Annmpokcumanusi TaO0JMYHBLIX JaHHbIX JuHeliHoii d¢yHkuueii HE Moxker ObITH
HCI0JIL30BaHA JJI5

1) mocTpoeHus qUarpaMMbl COCTOSIHUS <OKHIKOCTh-TIap» JIJIsi ONHAPHBIX CMECEH.

2) TapUPOBKH MTPOBOJIOYHBIX TCH30PE3UCTOPOB U TEpMOTIAp.

3) TMHEWHOW MHTEPIOISAIIH KO3()(OUIIMEHTOB KOHIIEHTPAIIUU HAIIPSHKCHUH .

4) TOCTPOCHHUS PErpPEeCCHOHHON MOJCIH TEPBOTO MOPSAAKA Ui XUMHUKO-TEXHOJIOTHUECKOTO
npouecca.

3. 1 cylmecTBeHHO KPMBOJMHEHBIX GYHKIHMM B KadecTBe aNNpoOKCUMUPYIOLIeii Hanbo1ee
3¢ PeKTUBHO UCII0JIb30BATH

1) momMHOM OTIpENIeNICHHOM CTETICHH.

2) IMHEWHYI0 (YHKIUIO.

3) runepboumy.

4) TPUTOHOMETPHUECKYIO (DYHKIIHIO.

4. Eciim 3HayeHne KO3 (PUUHEHTAa CHUKEHUS AOIYCKAEeMOro HaNpsi>KeHUsI B 3aBUCUMOCTH OT
THOKOCTH CTEP KHSA paccYMTbIBaeTcs no gopmyJie
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TO, MOKHO CKa3aThb, IPUMECHACTCH METOX

1) nuHEeHON UHTEPIOISAIIHH.

2) SKCTpAIoJISALIUU Ha OCHOBE KyOMYECKOTO CIUTaiHa.
3) KOHEUHBIX Pa3HOCTEH.

4) neneHus OTPEe3Ka MOTOJIaM.

5. Tloxdoop mapamMeTpoB LEHTPOOEKHOTO0 HAcoca rpauYecKMM MeTOI0M, NMOKA3AHHBbI Ha
PHCYHKe
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npeacTaBiaseT co00i 3agaqy

1) pemieHust CHCTEMbI ypaBHEHHIA.

2) OIITUMMU3AIIHMH 110 BCJIIMYHUHEC CO31aBacMOI0 JaBJICHU .
3) YUCICHHOTO MHTETPUPOBAHUS METOJIOM TpaIeLuil.

4) WHTEPIOJISIIUY 10 BEJIMYUHE PACX0a KUIKOCTH.

6. IMogdoop mapamMeTpoB LEHTPOOEKHOT0 Hacoca rpauYecKMM MeTOI0M, NMOKA3AHHBII Ha
PHCYHKe
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npeacTaBiseT co00i 3agaqy

1) onTuMU3anMK O BeTHMYHHE KOA(DPHUIKMEHTA TTOIE3HOTO ICHCTBUSI.
2) peleHHs CHCTEMbI YPaBHEHUIA.

3) YUCICHHOTO MHTETPUPOBAHUS METOJIOM TpAIeLuil.

4) WHTEPIOJISIIUY 10 BEJIMYUHE PACX0a )KUIKOCTH.

7. Ha pucyHnke
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NeperoHKyu OMHAPHOH CMeCH.

(BbIOEpHUTE MpONyLIeHHYIO (ppa3y)

1) YHCICHHOTO UHTETPUPOBAHHS METOIOM TPAIICIIHIA

2) ONTUMU3AIUU TEXHOJIOTHUECKUX TApaMETPOB

3) anmpoKCHMAIH TEMIIEPATYpPhl KUTICHHUS JIETKOJIETY4ero KOMIIOHEHTA
4) rpaduueckoro pemeHus: CHCTEMbl ypaBHEHHI



8. PemeHue 3agaum pacyera mporuda Opyca B 3aJlaHHON Touke MeToAoM Mopa ¢ MoMOIIbIO
TA0JJMYHOI0 MPOLECCOPA MOKHO CBECTH K

1) 3agaye YMCICHHOTO UHTETPUPOBAHKS METOIOM TPANCIUH.

2) rpauUecKOMy CIIOCOOY PELICHUSI CUCTEMbI yPaBHEHHIA.

3) 3aaue anmnpOKCHUMAIMH IS S0Pl U3rMOArOIIEr0 MOMEHTA.

4) IOUCKY MaKCUMAaJIbHOTO 3HAUCHHS Ha JITIOPE N3rHOArONMX MOMEHTOB.

9. Ilpu HCNOJb30BAHMH I'PAPUYECKOr0 crOcoda pacyeTa YHc/a CTyNeHell peKkTHGUuKaAuum A5
TapeJIb4aToi KOJIOHHBI, ANNPOKCUMANMIO PA004YHX JHHUI KOJTOHHBI CJIeAyeT BbINOJHATH

1) nuHelHON QyHKUHKEH.

2) TMOJIMHOMOM BBICOKOH CTEIICHHU.

3) KyOMUYECKUM CIUTAHOM.

4) 5KCIIOHEHIMAIBHON KPUBOU.

10. Hancrpoiiky «Ilouck pemennsi» MS Excel yno6Ho wucnmonb3oBaTh Npu  pelieHHH
HHKeHEPHBIX 3a1a4

1) onTuMH3aIUN.

2) anmpoKCUMAIIUH.

3) YUCICHHOTO MHTETPUPOBAHMSI.

4) moucka KOpHEH CUCTEM JIMHEWHBIX yPaBHECHH.

11. TpeOyercss ONTHMH3HPOBATL COCTAB MHOIOKOMIIOHEHTHOIO CIUIaBa IO TeMmIiepaType
nJiaBJjieHus: (ompenesieHHe TOYKH IBTEKTHKH). DTy 3aJa4y B TaOJUYHOM MPOIeCCOpe MOKHO
PelInTh ¢ MOMOIIbI0

1) mancrpoiiku «[Touck pereHus».

2) MacTepa Juarpamm.

3) BcTpoeHHO# pyHKuIMYU JIMHEIHH.

4) naacrpoiiku «I[Tonbop mapamerpa.

12. Tlpu pemeHMH 3aa4d ONTHMHM3AIMU JJIHHBI YYacTKa Bajla Hacoca IO BeJMYUHe
U3rudamIero MoMeHTa ¢ moMoumbio HajacTpoiikm MS Excel «Ilomck pemeHusi», Kpome
nesieBoii pyHKIMU enle He0OX0AMMO 321aTh

1) orpaHuveHus B BUJC HEPABEHCTB.

2) 4KCII0 0TOOpaKaeMbIX 3HAKOB B MAHTUCCE YHCIIA.

3) Gopmat siueiiku C neneBoi QyHKIHen.

4) 3HaYeHUs IOJOUPACMBIX ITaPaMETPOB.

13. Uro0b1 Ha ogHoili Amarpamme MS EXxcel oto0pa3uts 3M0pbI B PaANAIbHBIX, H OKPY/KHBIX
HaNpPsi2KeHUH, 1efCTBYIOIIMX MO TOJIIMHE TOJICTOCTEHHOT0 HMJINHAPA, HY’KHO

1) ucnonb30Bath 2 psifa JaHHBIX.

2) 100aBUTH JIMHUIO TPEH/IA.

3) HCIIONB30BATh AUATPAMMY THIIA KIIOBEPXHOCTHY.

4) BKIIIOYHMTH PEKUM OTOOPAKECHUS JICTCHIBI.

14. Ilpu peayuMpoOBaHWHU 3MIOPbI U3rHOAIMX MOMEHTOB MO JUIMHe Baja ¢ marom 10 MM c
NOMOIILI0 TA0JMYHOI0 NMpoueccopa, (popMyJ/ia pacuera KeCTKOCTH KonupyeTcs: mo croJony E.
IIpu 3TOM 3HAYeHHe MOAYJISI YIPYTOCTH HAXOAUTCS B siueiike Al, koopaAnHATHI — B cT0/1011€ B,
a AuameTpsbl BaJja — B croJ0ne C. Torna npaBuibHoi popmynoii Oyaer popmyaa:

1) =A$1*C2"4/64*3,141592

2) =A1*C2"4/64*3,141592

3) =A1*C$2"4/64*3,141592

4) =A$1*$C2"4/64*3,141592



15. YTo6bI MOCTPOUTH KHHEMATHYECKYH) CXeMy HNPHBOAA [JIsl NOSICHUTEJIBbHOW 3amHCKH
KyPCOBOT'0 MPOEKTA MO JAeTAJIAM MaIuH, (P eKTHBHEE HCIMOIb30BATH CPEICTBA:

1) BekTopHOTO Tpaduyeckoro peaakropa MS Visio.

2) pactpoBoro rpapuueckoro peaakropa MS Paint.

3) TekcToBoTO penakropa MS Word.

4) nporpammupoanus rpaduku cpeast MS Visual Basic.

16. s mopenupoBanusi XTC npeaHasHavyeHa nporpamma
1) ChemCad

2) APM Graph Lite

3) MS Word

4) Coral Draw

17. MoneanpoBanne XTC MOKHO BBINOJIHUTH € TOMOIIBIO IPOTPAMMBI
1) APM XT

2) MS Visio

3) APM WinMachine

4) GNU Linux

18. MopeaupoBanue XTC ¢ mnoMombl0 KOMNBIOTEPHBIX MPOrpaMM HAYHHAKT C
MOI€eJTMPOBAHNS

1) ruapoAMHAMKKY TIOTOKOB (a3

2) TermiooOMeHa

3) maccoobmeHa

4) MEeXaHUYECKHX MPOLECCOB

19. MoneaupoBaHue CUUTAETCS UTEPALMOHHBIM MPOLECCOM, IOTOMY YTO HEPeAKO BOZHHUKAET
He00X0AMMOCTh BO3BPAIleHUs HA OJJUH M3 HAYAJIBLHBIX ITANIOB MOCJIe

1) Bepudukamu Moaenu

2) pa3paboTKH MaTeMaTHYECKOTO OMMCAaHUs IpoLecca

3) MoJIy4eHUs] OKOHYATEIBHOTO pe3yibTaTa

4) IOCTPOCHUSI AITOPUTMA PEILICHHS 3aaur

20. IIpu u3yvenunu AaurTebHoro npouecca XTC koMnbIOTepHOE MOIeTMPOBAHME TO3BOJIUT
1) macmTabupoBath BpeMst

2) HaiiTu 00Jiee TOYHOE PEIICHHE

3) oboiTHCh 0e3 nTepauui

4) BoOOI1Ie 0TKA3aThCsl OT HEOOXOIUMOCTH UCCIICIOBAHMS HEKOTOPBIX MOANPOIIECCOB

Kpurtepumn onenku:

HpOHCHT [IpaBHUIIBHBIX OTBCTOB Ha | OIICHKA
BOIIPOCKHI TCCTA

< 60% 0 0amtoB
> 60% , HO< 74 % 4 Gayuta
>74% , Ho<87 % 7 0a;IoB

>87 % 10 6au1oB




MuHKCTEPCTBO HAYKH U BhICIIETo 00pa3zoBanus Poccutickoit denepanmu
HwkxHeKaMCKUiT XUMHKO-TEXHOJIOTHISCKUI HHCTUTYT (rmran)
(dbenepanbHOro rocyIapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIBLHOIO YUPEKICHUS
BBICIIIETO0 00Opa3oBaHus
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem __MeXaHUYECKHUIN

Kagheopa__Maiivn u anmapaToB XMMHYECKHUX ITPOU3BOICTB

Harnpasienuro nmoaroropku 6akanaspos: 20.03.01  «TexHocdhepHas 6€300aCHOCTH»
HpO(l)I/IJIB II0ATrOTOBKHN «be30macHOCTh TEXHOIOTHUECKUX IIPOLECCOB U ITPOU3BOACTB»

(Haumenosanue)

KoMiuiekT 3aanuii 1Jisi KOHTPOJIbHOM padoThl
no muctumuinHe (Moayso) «I[Ipumenenrne I9BM B MHXKCHEPHBIX pacuyeTax»

(HanMeHOBaHNE TUCIIUILTHHBI)

Konrtpoabnas padora Nel

Tema Ne3: Ilpumenenue IBM npu pemieHun pacyeTHbIX 32/1a4 00JIbIIOM
CJIOKHOCTH

3aganue
Hcnons3ys moxysie Beem nporpamMmvuoro kxkomruiekca APM WinMachine BeimosHUTS
pacyeT CTaTUYECKH HEOMpeAeNuMOoro Opyca Ha CTaTMYECKYH) MPOYHOCTh C
COXpaHEHUEM pe3yJIbTaTOB B TeKCTOBOM (aitie MS Word. Dcku3 u pacueTHas cxema
Opyca moka3aHa Ha pucyHke. Matepuan 6pyca Ct3. bpyc cOCTOUT U3 IBYX CErMEHTOB
pa3Hbix ceueHuil. CeueHue CerMeHToB Opyca 3aJaHo.

Ta6J'H/II_Ia C UCXOJHBbIMH JaHHBIMH

Ll’ L2’ I—3’ I—4’ q’ M’ F’
MM | MM | MM | MM H/Mm Hwm H

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

PacueTHas cxema 3agaHHOro Opyca M CE€YEHHsS] €ro CErMEHTOB OINPEIEISIIOT BAPUAHT
3a/1aHus.
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Kpurepum ouenkmu:

Kpurepuii MakcumaabHO# olleHKH — Ha 15 6aJiioB

BrimonHensl Bce TpeboBaHus 3adaHuss K pabore. ['pamMOTHO TOCTpoeHa
reoOMEeTpUYECcKast MOJCNb C UCXOAHBIMU JaHHBIMU. [IpaBUSIbHO 3a/1aHbl CEUEHUST 000UX
CErMeHTOB Opyca. B TEKCTOBBI OTYET MOMEIIEHbl BCE PE3YIbTaThl BBINOIHEHHBIX
nmporpaMMoi  pacuetoB. BrimonHeHo Bce HeoOxoaumoe (opMaTUpOBaHUE U
opopMmIIeHHE TEKCTOBOM YacTH C UCIOJb30BaHHEM MIPUPTOB, BbHIPABHUBAHUA,
oowekToB MS Equation.

Kpurtepnii ouenku na 10 6amnoB

BrinmonHensl Bce TpeOoBaHusi 3amaHus K padore. C HeOONbIIMMHU OMIMUOKAMU
MOCTPOCHA TE€OMETPHUYECKass MOJENIb C UCXOJIHBIMU JaHHBIMU. C HE3HAUYUTEIbHBIMU
omuOKaMU 3a/laHbl CEYEHUsI 000X CETMEHTOB Opyca. B TEKCTOBBIN OTYET MOMEIIEHbI
BCE pE3yNbTaThl BBINOJHEHHBIX MporpaMmoi pacdyeToB. DopmaTUpoBaHUE U
oopMIIeHHE TEKCTOBOM YaCTH BBITIOTHEHO C HECYIIECTBEHHBIMU OIIMOKAMH.

KpuTepuii MUHUMAIBLHOI OllEeHKHU — 5 0aJ1J10B

BrinonHensl He Bce TpeOoBaHus 3ajaHus K pabore. ['eomerpuueckas monenb ¢
UCXOJIHBIMU JaHHBIMU TIOCTPOEHAa C LEeJIbIM psjaoM omubok. C HEKOTOPhIMU
HETOYHOCTSIMU 3aJlaHbl CceuYeHUs OOOUX CerMeHTOB Opyca. B TekcTOBbI OTYeT
MOMEIIEHbl HE BCE  PE3yJbTaThl  BBINOJHEHHBIX  IPOrpaMMOM  pacyUETOB.
®opmatupoBanre U 0GOPMIICHHUE TEKCTOBON YaCTU BBIMOJHEHO C CYIIECTBEHHBIMU
OIH1OKaMHU.

Kpurepuii onieHKH <HEy10BJIeTBOPUTEIHHO:

Ecnu xoTs ObI OAMH W3 MEPEUYHCICHHBIX KPUTEPHUEB TSI MHHUMAJIbHOW OIICHKH HE
co0JII0JaeTcsl, BHICTABIISAETCS OLIEHKA HEYIOBJIETBOPUTEIBHO», paboTa BO3BpallaeTcs
Ha J10paboTKy.

KonTposbnasi padora Ne2



Tema Ne6: PazpatoTka KOMIBIOTEPHBIX MPOrPaMM JIUISI PellleHUs NPUKJIATHBIX
HHKEeHEPHBIX 32124

3aganue

Hcnonw3ys Tabiauuneiii npomeccop MS Excel paspaborars mporpamMmmy pacuera Baja
Ha CTaTUYECKYI0 MPOYHOCTh C IOMOIIBIO TPETbe TEOpUU MPOYHOCTU. ICKU3 H
pacueTHas cxeMma BaJjla TloKa3aHa Ha pucyHke. Marepuan Bana Ct45. Jluamerp Bana
ompenenseTcss W3 YCIOBUS NPOYHOCTH HA YUCTOE KPY4YEHUE 10 3aHIKEHHOMY
nomyckaemMoMy HampsbkeHuto — 25 MIIa. Tlocaaka Bana oCyIiecTBIsS€TCS ¢ TTIOMOIIBIO
NOAIIMIHUKOB KaueHus. lIporpamma nomkHa, B TOM YHCIE, CTPOUTH DSHIOPHI
BHYTPEHHUX MOMEHTOB U ONPENIENATh MAaKCUMAaIbHbIC 3HAYCHUS.

Tabnuiia ¢ UICXOHBIMU JAHHBIMU

Li, | Lo, | Ls, | La | Ls, | Le, | Lyy | Ly [ Mi=My, | M3, | F1, | Fy
MM | MM | MM | MM | MM | MM | MM | MM Hwm Hwm H H

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

OCKH3 U pacucTHada CXEMa 3aJJaHHOIO BaJia OIIPCACIIAOT BAPHUAHT 3a1aHUA.
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Kpurtepumn onenku:

Kpurepuii MakcuMaIbHOIi olleHKH — Ha 8 0aJJIoB

BrinonHensl Bce TpeOoBaHMs 3ajaHus K pabore. I'paMOTHO mocTpoeHa TaOIuyHas
MOJIEIb C HWCXOJHBIMU JIaHHBIMH. [Ipy BBINOJIHEHHH PACUETOB MAKCHUMAIIBHO
UCIIOJIB30BaHbl BCTPOCHHBIE (PYHKIMU TaOIUYHOTO TMporeccopa. Bcece Qopmyms
alropuT™Ma pElIeHUs 3aJaud CBSI3aHbl IMYyTEM MCIOJIb30BAHUSI CCHUIOK. OIMIOPHI
MOMEHTOB JIMHAMUYECKU TMEpPECTPAUBAIOTCA MPU H3MEHEHUHM MCXOAHBIX JaHHBIX.
Juarpammbl 0(hOpMIIEHBI TPAMOTHO C MPUMEHEHHEM BCEX HEOOXOIMMBIX aTpUOYTOB.
Ha ocHoBe wucnonb3oBaHus JOTHUYECKUX (PYHKIMNA MporpaMma peIIeHHs 3ajlauu
BBIJJA€T pe3yJbTaT B BHUAE KpPAaTKOTO BbIBOJA. BBINOIHEHO BCe HEOOXOIUMOE
dbopmaTupoBanue U Oo(OpMIIEHHE TEKCTOBOW YAacTH C HCIOJIb30BaHHEM HIPU(TOB,
BbIpaBHUBaHUs, 00bekTOB MS Equation.

Kpurepwuii onenku Ha 6,5 6aj10B

BrinonHensl Bce TpeOoBaHMs 3aaHus K pabore. I'paMOTHO mocTpoeHa TaOIuyHas
MOJIENIb C HCXOOHBIMH JaHHbIMU. [Ipyu BBIITOJTHEHHM pacuyeToOB HE BCeraa
UCIIOJB30BaHbl BCTPOCHHBIE (PYHKIMU TaOJUYHOTO Tpolleccopa — HUMEIOTCA
HU3KOYpOBHEBbIE ornepanuu. [loutu Bce Gopmynbl aaroputMa pelieHus 3ajaadu
CBSI3aHBl MYTEM HKCIOJB30BAaHUS CCBUIOK. OMIOPbl MOMEHTOB JIHUHAMHYECKHU
MEePECTPauBAIOTCSA TMPU U3MEHEHUM HCXOJHBIX JTaHHBIX. J(narpamMmmbl 0hOpMIIEHBI C
HEKOTOPBIMM HEJIOCTaTKaMU - TPUMEHEHbl HE Bce HeoOxoaumbie aTpuOyThl. Ha
OCHOBE HCIIOJIb30BaHUS JIOTUYECKUX (DYHKIIMH mporpaMMa pelieHUs 3ajayd BbIJAET
pe3yabTaT B BUJIE€ KpaTKOTO BbIBoJa. DopmaTupoBaHue U o(opMieHHE TEKCTOBOM



YaCTH BBIIIOJHCHO C HCKOTOPBIMU OITMOKaMH.

KpuTepuii MUHUMAIBLHOI OlleHKHU — 5 0aJ1J10B

Brinmonnensl He Bce TpeOoBanus 3amanust K padbore. C HEKOTOPHIMHU OIIMOKaAMU
MOCTPOEHA TAOJMYHAST MOJIEIh C UCXOJHBIMU NaHHBIMU. [Ipu BBIMOJHEHUU PACUETOB
HEJIOCTATOYHO MCMOJb30BaHbl BCTPOEHHBIE (YHKIIMU TaOIUYHOrO IMpoieccopa. B
dbopmyniax aiaropuT™Ma peuieHUsl 3aJadyd HUMEETCS MHOXECTBO PYUYHBIX OIEpalui.
Onopsl MOMEHTOB JUHAMHYECKH HE MEPECTPamBalOTCS MPU U3MEHEHUH HCXOHBIX
naHHbiX. Jluarpammbel  opopmieHbl ¢ MHOXecTBOM omuOok. Ha ocHoBe
WCIIOJIB30BAHUS JIOTUYECKUX (PYHKIUM TMporpaMma penieHus 3aJayd He BbIJIAET
pe3yabTaT B BHJIE€ KpaTKOTO BbIBOJa. DopmaTupoBaHue U o(opMieHHE TEKCTOBOM
YaCTH BBITIOJIHEHO CO 3HAUUTEIHHBIMU HEAOCTATKAMH.

Kpurepuii onieHKH <HEy10BJIeTBOPUTEIHHO:

Ecnn xoTs OBl OAMH W3 MEPEUYHCICHHBIX KPUTEPHUEB IS MHHUMAJIbHOW OIICHKH HE
co0JII0JaeTcsl, BHICTABIISAETCS OLIEHKA HEYIOBJIETBOPUTEIBHO», paboTa BO3BpalaeTcs
Ha 10paboTKy.



MuHKCTEPCTBO HAYKH U BhICIIETo 00pa3zoBanus Poccutickoit denepanmu
HwkxHeKaMCKUiT XUMHKO-TEXHOJIOTHISCKUI HHCTUTYT (rmran)
(dbenepanbHOro rocyIapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIBLHOIO YUPEKICHUS
BBICIIIETO0 00Opa3oBaHus
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem __MeXaHUYECKHUIN

Kagheopa__Maiivn u anmapaToB XMMHYECKHUX ITPOU3BOICTB

Harnpasienuro nmoaroropku 6akanaspos: 20.03.01  «TexHocdhepHas 6€300aCHOCTH»
HpO(l)I/IJIB II0ATrOTOBKHN «be30macHOCTh TEXHOIOTHUECKUX IIPOLECCOB U ITPOU3BOACTB»

(Haumenosanue)

KoMiuiekT 3a1anuii /i BHINOJIHEHUS pacdeTHO-rpaguyecKou padoThl
no quctumuinHe (Moayso) «I[Ipumenenre IBM B MHKCHEPHBIX pacuyeTax»

(HanMeHOBaHNE TUCIIUILTHHBI)

Tema Ned: [lpumenenne IBM npu pemieHun rpadguyeckux 3aaa4
BapuanTt 1

3ananue:

PacueTsl TOJICTOCTEHHBIX UIUHIPOB MOJI BHYTPEHHUM JaBJIeHUEM. 3a/a4ya peniaeTcs
B cpezie TabauuHOro mnporueccopa MS Excel.
[Ipumensist |ll Teopuro mpouHOCTH MOAOOpPaTh TOJIIUHY CTEHKH TOJCTOCTEHHOTO
MWINHAPA, eciu BHyTpeHHee namieHue paBHo 80 MIla, BryTpennwmii paamyc = 100
MM, Matepual muinHApa — CT45, koadpuuuent 3amnaca NMPpoOYHOCTH NPUHSITH PABHBIM
1,5. TlocTpouTh 3MIOPHI OKPYNKHBIX, PAIUAIBHBIX U YKBUBAJECHTHBIX HANPSKEHUU IO
TOJIIMHE CTEHKH LIIMH/IpA ¢ marom 1 mwm.

du

VYcoBre NTpOYHOCTH COCTABIIEHO MO TPETHEN TEOPUH MPOYHOCTHU:

2
o =p. 20 (5]

d?—d?

N3 Hero OIIPCACIIACTCA HapymHBIﬁ AUaMCTp M, COOTBCTCTBCHHO, IIPpH 3aJaHHOM



BHYTPEHHEM JIUAMETPE - TOIIIMHA LIWIUHIPA.

Jlanee 1O W3BECTHBIM JHAMETPAM PACCUUTHIBAIOTCS OKPYKHBIC, pagualbHbIE U
SKBUBAJICHTHBIC HANPSIKEHUS U CTOATCS UX DIIOPBI.

PacueTs! HanpsKeHUM BBIMIOJHUTD Y€PE3 KAk bl MM.

PannansHble HAPSKEHMUS:

2 2
_p. 2d [1- d;
d?-d? 4.p?
OxpyXHbIE HATIPSKCHUS .
d’ d’
=P- |1+

d2 d2 4.p°
rae p - TOJspHAs KOOPAWHATA, U3MEHSICTCS OT BEIUYWHBI BHYTPEHHETO Paguyca o0
BEJTMUMHBI HAPYKHOTO PAINyca.

Ucnonb3ys dbyukiuu MAKC u MUH, onpeaenute MakcuMaiabHble 1 MUHUMAJIbHBIE
HaNPSDKEHUS.

Bapuanr 2

PacueTbl TOJNCTOCTEHHBIX IWIMHAPOB MpPHU JIEUCTBUU HAPYXKHOTO AaBJICHUsS. 3aaada
peraercs B cpese TabiaumaHoro npomeccopa MS Excel.

[Tpumensist Il Teopuro mpouHoCTH MOAOOpPaTh TOJIIUHY CTEHKH TOJCTOCTEHHOTO
MUIMHPA, eclid HapyxHoe aaBienne paBHo 80 Mlla, BayTpennuit paamyc = 100 mwm,
Martepuan munHapa — CT45, kordduimenT 3amnaca npoYHOCTH IPUHATH paBHBIM 1,5.
[TocTpouTh SMIOPHI OKPYXKHBIX, PAAHAIBHBIX W OSKBUBAJCHTHBIX HAIPSHKCHUH 110
TOJIIIIMHE CTEHKH MUJIWHAPA ¢ TaroM 1 mm.

VYcoBre NpOYHOCTH COCTABIIEHO MO TPETHEW TEOPUH MPOYHOCTHU:

2
ol =P ey <lo]

N3 Hero ompenensieTcss HapyKHbIM IUAMETP M, COOTBETCTBEHHO, NpPHU 33JaHHOM
BHYTPEHHEM JIUAMETPE - TOIIIMHA LIWIUHIPA.
Jlanee 1O W3BECTHBIM JHAMETPAM PACCUUTHIBAIOTCS OKPYXKHBIC, pagualbHbIE U



HKBUBAJICHTHBIE HAMIPSHKEHUS U CTOATCS UX SIIOPHL.
PacueTs! HanpsKeHMIA BBITIOTHUTD YepPe3 KaXKIBINA MM.
PangnanbHbie HaMpsKEHUS:
2 2
dH d@H
Gr:_Z'dz d2-1_4 2
H - 6H ’ p
OxpyXHbIE HATIPSKCHUS .
2 2
. dH . 1+ d@H
2 _ 42 2
dH - d@H 4 ) p

O :_Pz

rac p - NoJsipHasA KOOpAWHATA, U3MCHSCTCS OT BCIMYMHBI BHYTPCHHETO paanyca O0

BCIIMYMHBI HAPYKHOT'O paanyca.

Ucnonp3ys dbyukiuu MAKC u MUH, onpeaenute MakcuMaiabHble 1 MUHUMAJIbHBIE

HaIIPS>KCHUA.

Bapuant 3

PacueTbl TOJICTOCTEHHBIX MUWJIWHAPOB 1IOJ BHYTPCHHUMM KM BHCHIHHWM JIaBJICHHUCM.

3anmava penraercs B cpene TadbauaHoro nporeccopa MS Excel.

Brytpennee nasnenue paBuo P; = 80 MlIla, a mapyxnoe naBnenue P, = 120 Mlla,
BHyTpeHHu paguyc = 100 MM, HapyxHbIH paguyc paBeH 200 mm. [locTpouts 3mropbl
OKPY)XHBIX, pPaTuaTbHBIX W DKBUBAICHTHBIX HAMPSHKCHUN TIO TONIIWHE CTEHKH C

maroMm 1 Mm.

dy

[Io wu3BeCTHBIM JUAMETpaM  PACCUUTHIBAIOTCS  OKPYXKHBIE,
SKBUBAJICHTHBIC HAMPSIKEHUS U CTOATCS UX DIIOPBL.

PacueTsl HanpsKeHU BBIMOJHUTD YEPE3 KAXKIbIA MM.
PannansHble HAPSIKEHMUS:

:PldezH_PZde_ _PZ_Pl_dHZ.dSZH
- dy-dg d,-d; p’

OKpy’KHbIE HAITPSIKEHHUSL:

o

P-d?-P,-d? P,-P, d’.d’
— 82H > H+4. 5 > . H 28H
dH_dSH dH_dSH p

Oy

paarualdbHEBIC n



I P - TOJIAPHAsl KOOPJAWHATA, U3MEHAETCS OT BEJIMYMHBI BHYTPEHHETO pajgnyca Ji0
BEJINYMHBI HAPYXKHOTO paauyca.

Ucnonb3ys ¢pynkuuun MAKC u MUH, onpenenure MakcUMallbHbIE 1 MUHUMAaJIbHbBIE
HaIIPSKEHHUS.

BapuanT 4

Pacuerbl COCTaBHBIX TOJICTOCTEHHBIX IWJIMHAPOB IO BHYTPEHHUM JIaBJICHUEM.
3amaua pemraercs B cpeje TadbauyHoro npoieccopa MS Excel.

B 00BIYHOM TOJCTOCTEHHOM IUJIUHIPE HEBO3MOXKHO 00E€CHEUYUTH JaBJICHUE OOJIbIIIE,
gem 50% oT momyckaemMoro HampspKEHHs, - TMPOUCXOIUT ero paspymeHue. YToObr
CO3/71aTh COCYJZIbl OOJIBIIIETO JABJICHUS, UCMIOJB3YIOT COCTaBHBIC IIIMHAPHL. B Takux
HUJTMHpaX U3-3a TPUMEHEHHS MOCAJKU C HATATOM MPOUCXOJUT IMepepacipeieiicHue
OKPY>KHBIX HAMPSKEHUH.

[Ipumensist Ill Teopuro mnpouHocTH mnOAOOpaTh HAPYXKHBIM JUAMETP BHEIIHETO
MWINHAPA, €CMH BHyTpeHHee nmaBieHne paBHO 120 MIla, BHyTpeHHMI IuamMeTp
BHyTpeHHero muinuHApa - 100 MM, mpenen TekydecTrn MaTepruaioB 000uX IMUIMHAPOB
— 300 MlIla, monyns ympyroctm matepuaina — 200 I'Tla, xoaddumueHnt 3amaca
MPOYHOCTU MPUHATH paBHbIM 1,5. [IoCTpOUTH AMIOPHI SKBUBAJICHTHOTO HANPSIKEHUS B
3aBHCHMOCTH OT KOHTaKTHOTO quameTpa dk.

N S

VYcoBre NTpOYHOCTH COCTABIIEHO MO TPETHEN TEOPUH MPOYHOCTHU:

N3 Hero OIIPCACIIACTCA HaPY)KHBIﬁ AUaMETP U, COOTBCTCTBCHHO, TOJIIKWHA HUJIUHAPA.

I[anee II0 HU3BCCTHBIM AWAMCTpPaM PACCUHUTBIBAIOTCA J3KBHBAJICHTHBIC HAIIPSAXKCHUA U
CTOSATCS UX 3IIOPHL.

2-d? 1
d2-d? q2 d2

d2_d? T d?_q?

o,.=P

9Ke




[Ipu noctpoeHUH HHIOp HYKHO HM3MEHSTh BEIMYMHY KOHTAKTHOTO JuUaMeTpa OT
BEJIMYMHBI BHYTPEHHETO JUAMETPa /10 BETUYMHBI HAPYKHOTO JUAMETPA.

PacueTsl HaNpsKeHU BBIMOJHUTD Yepe3 Kaxablid 1 MM

[lo pe3ynbratam pacueToB ONPEACIUTh KOHTAKTHBIA paauyc, MpPU KOTOPOM
AKBUBAJICHTHbIE HANpsKEHUS OyayT MHUHUMaIbHbIMU. [l pemieHust 3Toi 3amadu
cieayet Bocnoiab3oBaThes pynkiueir MUH.

Bapuaur 5

PacueTrbl TOJCTOCTEHHBIX UWIUHAPOB. TemmepaTypHble HampsbKeHHs. 3ajaada
peraercs B cpefe TabiauaHoro npormeccopa MS Excel.

[Ipumensist Ill Teopuro mpouHOCTH MOAOOpPaTh TOJIIUHY CTEHKH TOJCTOCTEHHOTO
MUINHAPA, ecau BHyTpeHHee naBieHue paBHo 80 MIla, BHyrpennuii quamerp = 100
MM, Matepuan munHApa — CT45, koadpuuuent 3amnaca NpoOYHOCTH NPUHSITH PABHBIM
1,5. TlocTpouTh HSMIOpbl TEMIEPATYPHBIX HANPSHKEHUNW MO TOJIIUHE CTEHKHU
PACCUYUTAHHOIO IWIMHAPA MPU OTCYTCTBUU BHYTPEHHETO U BHEIIHETO JABJICHUI MpH

nepenage Ttemmeparypel B 70 Tpam, momyns ynpyroctu craimm — 200 I'Tla.
TemnepatypHblii kKo3hdHIMeHT InaeitHoro pacmmpenus crama 125 - 107, Temooii
peKHM — CTallMOHAPHBINA, €€ W3MEHEHHUE TI0 TOJIIWHE TIPOUCXOAUT IO

JIorapu(PMUYECKOMY 3aKOHY.

dy

VYcoBre NTpOYHOCTH COCTABIIEHO MO TPETHEN TEOPUH MPOYHOCTHU:

2
ol =P <[o]

N3 Hero onpenensiercss HAPYKHbIA JUAMETP U, COOTBETCTBEHHO, TOJIIWHA [IUIUH]IPA.
Jlanee 1O W3BECTHBIM JHAMETPAM PACCUUTHIBAIOTCS paJHAIbHBIC, OKPYKHBIE U
SKBUBAJICHTHBIC HANPSIKEHUS U CTOATCS UX DIIOPBI.

PacueTs! HanpsKeHUY BBIMIOJHUTD Y€PE3 KaX bl MM.

PannansHble HAPSIKEHUS:



2-p
In 2 2 2
o AT-E d, d2-(025-d2-p?)
T e aa)
Inﬁ p ) n Yen
d,
OKpyXHbIE HAIIPSKCHHUS :
1In 2P , .
o-AT-E d, d2-(025-d2-p?)
S R T > {47 -d2)
|nd76’H Y H 6H

"
I P - TOJIAPHAsl KOOPJAWHATA, U3MEHACTCS OT BEJIMYMHBI BHYTPEHHETO pajanyca Ji0
BEJINYMHBI HAPYXKHOTO paguyca.

Ucnonb3ys ¢pynkuun MAKC u MUH, onpenenure MakCcUMallbHbIE 1 MUHUMAaJIbHbBIE
HaIIPSKEHHUS.

Bapuanr 6

PacdeTbl Bpaimaromerocsi CIDIONTHOTO JUCKa (pacdeT B COOTBETCTBHH C MOJIENBIO
TOJICTOCTCHHOT'O IIMJIMHJIpA). 3a7ada pemiacTcs B cpeie TadbaudyHoro mporueccopa MS
Excel.

(€}

[Ipumensiss Ill Teopuro mpoyHOCTH paccyUTaTh JTOMYCKAEMYIO YIJIOBYIO CKOPOCTb
BpaieHus cruiomHoro (dy; — 0) mucka [o], ecim ero HapyxHbIH quametp paBeH 500
MM, MaTepuan — TutaH, Moayib ympyroctu — 100 I['Tla, koaddunuent Ilyaccona
pasen — 0,3, yaenbHeiii Bec TuTaHa — 4500 xr/m®, momyckaemoe Hampskenue — 400
MITa.
YcioBue IPOYHOCTH:
ol =L (34 )42 <o)

32-9
3Hast YTIIOBYIO CKOPOCTb, OTPEACIUTE IOMYCKaeMOe YnCiIo 000pOTOB JucKa (00/MUH).
Jlasiee pacCUMTHIBAIOTCS OKPY)KHBIE, pPaJdadbHbIC M AKBUBAJICHTHBIC HAIPSIKCHUS U

CTOATCA HUX SIIIOPBLI.



PacueTsl HanpsKEHUY BBIMIOJHUTD Y€PE3 KaX bl MM.
PannanpHble HANPSKEHUS:
2
y-w

2 e 02501

OKpy>KHbIE HAITPSIKEHHUSL:

o, =

2
o =2 (3+u)|025-d? _+3-u

2
8.g 3+ ¥

rac p - NoJsipHasas KOOpAWHATA, U3MCHSCTCSA OT BCIMYMHBI BHYTPCHHETO paanyca O0

BCIIMYMHBI HAPYKHOT'O paanyca.

Ucnonwiys dynkunn MAKC u MUH, onpenenute MakcuMaiabHble U MUHUMAJIbHbBIC

HaIIPSKCHUA.

Bapuanr /.

Pacuer nniMHAPUYECKOTO TOHKOCTEHHOI'O COCY/a, 3al0JIHEHHOTO KUAKOCThI0. B 3TOi
3a/laue paccMmaTpuBaeTcsa HauOosee MOpocTass MOJEIb — ME3MOMEHTHasi Teopus
o0onouek. B kauecTBe Harpy3ku NOPUHUMAETCS TUIPOCTATUYECKOE JIaBICHUE

YKUJKOCTH, 3aITOJTHSIOMIEH [IUIUHIP.

3aganue

Hcxonnbie naHHbBIC.

Kuakocts — Boga (yaensHbId Bec Yy = 10000 H/MS:
Pamnyc munmuaapa — R = 3 m;

JlnuHa muuHapa — a = 6 M;

Marepuan munuaapa — Ct 20 (mpenmen tekydectu 240 Mlla, kosddunmeHT 3amnaca

MPOYHOCTH MPUMHUTE PaBHBIM 1,5).

1) W3 yciioBUsl MPOYHOCTH B COOTBETCTBHE ¢ OE3MOMEHTHOM TEOpHEW IO YeTBEPTOM
TEOPUH MPOYHOCTH ONPEICIIUTE TOJIIIUHY CTEHKH [IUIUHIPA.
2) ToctpoiiTe SMIOPHl MEPUIHOHAIBHBIX, OKPY)KHBIX W SKBHBAJICHTHBIX HANPSKCHHUNA



110 BBICOTE LIWJIMHJIPA.
B cootBercTBHE ¢ 0O€3MOMEHTHON TEOpHEl TOHKOCTEHHBIX 000JI0YEK, B CTEHKAX
MOAOOHBIX COCYAOB JIEUCTBYIOT MOCTOSIHHBIE MO JIJIMHE LUJIUHIpAa MEPUIUOHAIBLHbBIE
HaIpsDKEeHMs!, KOTOPbIE PACCUUTHIBAIOTCS 1O PopMyie:
o, = v-R-a

2-h
Y, U3MEHSIOIIMECS IO JIMHEWHOMY 3aKOHY, OKPYKHbBIC HAIPSIKEHHUS:

R
X: .X._
of X)=v H

1) JomyckaeMoe HamNpsOKEHUE ONPEISINTE KaK OTHOIICHHE TMpejesia TEeKydecTH
3aIaHHOM MapKu cTalnu K K03 DUITMEHTY 3amaca mpoOYHOCTH.

2) CHayayia W3 yCJOBHSI MPOYHOCTH IO YETBEPTOH TEOPUH MPOUYHOCTH OIPEICITUTE
TOJIIIMHY CTEHKHU COCYJa!

o =LE 2 3 <[o]

Pemmte Ha Oymare 3TO HEpaBEHCTBO OTHOCHTEIBHO TOJIIMHBI cTeHKH h. BBemute
MOJIYYEHHYIO (POpMYITy JUIsl BBIUUCIICHUS TONIIUHBI CTEHKH B STYEHKY paboyero Jucra,
3aMEHUB HEPABEHCTBO HA PABEHCTBO.

3) TloacraBnsst tommuuy h B dopmynsr (1.24) (1.25) u (1.26) paccuuTaiite
HAIPsDKSHHSI TI0 KoopauHaTe X OT HyJs 10 a ¢ marom 10 cm

4) HWcnone3ys ¢ynkuun MAKC wu MHWH, onpenenute MakCUMalbHBIE W
MUHHMAaJIbHbIE 3HAYEHUS 0 KAXKJIOMY U3 BUJIOB HAMPSKEHU.

5) Ha pa3HbIX guarpaMMax MmOCTPONTE SIMIOPBI BCEX TPEX BUIOB HANPSHKECHUH.
DOKBUBAJICHTHOE HAIPSKEHUE TMPU IUIOCKOM HANpPSX)KEHHOM COCTOSIHUU IO YETBEPTOU
TEOPUU MIPOUYHOCTU PACCUUTHIBAETCS MO (hopMyIie:

ol = 2bi i+ (o ou)]

Ecnu HyxHO, 4TOOBI 53MIOpa HAMpsKEHUU PACIONOXKUIACH MPABWIBHO — BIOJIb
LIUJIUMHIpaA MO BBICOTE, MOMEHSUTE ISl KaXJIOro psifa 3HaueHus X U Y MecTaMu.
Kpome Toro, 3nauenuss X OTCOPTUPYWHTE B OOpAaTHOM MOPSJKE — OT OOJBIIETO
3HA4YEHUSI K MEHBIIIEMY.

Kpurtepumn onenku:

Kpurepuii MakcumaabHo ouenku — 10 6annos

Beimonnensl Bce TpeOoBaHMS K pacueTHo-rpaduueckor padote. be3 ommbok
BBITIOJTHEH BBIBOJ OCHOBHOM (popMyrbl. ['pamoTHO paspaboraHa TabauyHas MOJEIb B
MS Excel. TlpaBuibHO MCHIOIB30BaH MEXaHU3M aOCOJIIOTHOM ajapecanuu siueek. [Ipu
MOCTPOCHUM JMIOP MPaBUJIBLHO BBIOpAaH TUN auUarpaMmbl. /[narpamma conaep:KuT Bce
HEOOXOIUMBIE ISl pelieHus 3agayu aTpuOyThl. [lonydeHHOE pelleHre YCHEIHO
3aIMIIEHO BO BpeMs IyOJIUYHOT0 OOCYKIEHUS B TPYIIIIE.



Kpurtepnii onenku Ha 8 6a1/10B

Beimonnensl Bce TpeOoBaHUS K pacueTHo-rpaduueckoi padorte. be3 ommbok
BBITIOJTHEH BBIBOJ OCHOBHOUM (popmyiibl. C HEKOTOPHIMH HEAOCTaTKaMH pa3paboTaHa
tabnuuHas monxear B MS Excel. He Bcerma rpaMOTHO HCIIONIB30BaH MEXaHHM3M
abcosoTHOM anpecanuu siyeek. [IpU MOCTpOEHUM HSMIOP MNPABUILHO BBIOpAaH THI
nuarpammel. Jluarpamma COJEpXKUT HE BCe HEOOXOAMMBIE Jisl PEIICHHS 3ajlauu
atpuOyThl. [lonmydeHHOE pelieHrne XOpOIo 3alllMIIEHO BO BpeMsl TyOIUYHOTO
o0CyXJIeHUs B TpyIIIIE.

Kpurepuii MUHMMAJILHOI OLIEHKH — HA 6 0a/1J10B

BrinonHensl He Bce TpeOoBaHUsI K pacueTHO-Tpaduueckoit padore. C HEKOTOPHIMU
OITMOKaMH BBITIOJIHEH BBIBOJ OCHOBHOHM (hopmyibl. Tabmuunas monxens B MS Excel
MOCTPOEHA CO 3HAYUTEIBHBIMU HeocTaTKaMu. [lpu penieHun 3a1auu He UCIIONIb30BaH
MeXxaHU3M a0COJIFOTHOU ajpecanuu siueek. [Ipu mocTpoeHuu 3mrop NpaBUIIbHO BEIOpaH
TUT AUarpaMmmbl. Jluarpamma coIepUT HE BCE HEOOXOAMMBIE [IJIsl PEIICHUs 3aJauu
atpuOyThl. llomyyeHHOe pemieHue YIOBJIETBOPUTENBHO 3alIMILIEHO BO BpeMs
yOJIMYHOTO 0OCYXAEHUS B TPYyIIIIE.

KpnTepnﬁ OLICHKH KHECYAOBJICTBOPHUTEC/IbHO !
OHGHK& KHCYAOBJICTBOPHUTCIIbHO» BBICTABJIACTCA B TOM CJIydac, C€CJIM HE BBIIIOJHCH
XOTsI OBl OJUH ITYHKT KPUTCPHUCB MUHUMAIbHOU OLICHKHM.



MuHKCTEPCTBO HAYKH U BhICIIETo 00pa3zoBanus Poccutickoit denepanmu
HwkxHeKaMCKUiT XUMHKO-TEXHOJIOTHISCKUI HHCTUTYT (rmran)
(dbenepanbHOro rocyIapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIBLHOIO YUPEKICHUS
BBICIIIETO0 00Opa3oBaHus
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem __MeXaHUYECKHUIN

Kagheopa__Maiivn u anmapaToB XMMHYECKHUX ITPOU3BOICTB

Harnpasienuro nmoaroropku 6akanaspos: 20.03.01  «TexHocdhepHas 6€300aCHOCTH»
HpO(l)I/IJIB II0ATrOTOBKHN «be30macHOCTh TEXHOIOTHUECKUX IIPOLECCOB U ITPOU3BOACTB»

(Haumenosanue)

Tembl pedepatoB
no quctumuinHe (Moayso) «I[Ipumenenrne IBM B MHKEHEPHBIX pacuyeTax»

(HanMeHOBaHHE TUCIIUILTHHBI)

Tema Ne/: AHaiu3 BO3MOXKHOCTell HanboJiee U3BECTHBIX NMPOrPAMMHBIX MAKETOB
151 pelieHusl MPUKJIATHBIX 32124

1. OmepanvioHHBIE CHUCTEMBI, Cpelbl W 000J0uYKH, HcHoyib3yemMble B OBM mpu
pElIeHNY WHXKEHEPHBIX 3a]1ay.

2. Maremartndeckuii maker mporpamMmmHoro obecreueHus MathCad mist perrenus
MPUKJIAIHBIX 3a7a4.

3. Maremartnueckuii makeT mporpamMMmHoro obecmnedenus MathLab s perrenus
MPUKJIQIHBIX 3aa4.

4. TlporpamMMHBIN makeT Uisi MOJAEIUPOBAHUS XUMUKO-TEXHOJOTHYECKUX CHUCTEM
ChemCad st perieHus IPUKIaIHBIX 3a1a4.

5. AnnpokcuManiusi JaHHBIX METOJIOM HAaUMEHBIIINX KBaJPaTOB.

6. IlporpammupoBanue Ha si3bike AutoLisp AutoCad s pemreHus TPUKIATHBIX
3a/1ad.

7. IlporpammupoBanue Ha s3bike Visual Basic AutoCad nns pemreHus MpHKIaZHBIX
3a/1ad.

8. IIporpammupoBanue Ha s3pike Visual Basic MS Visio ans perieHust npuKIagHbIX
3a/1ad.

9. [MTapameTpuueckue MOJIETN TPU BBITIOJIHCHUH TPAPUIECKUX TOCTPOSCHUH.

10. OnTumu3anus HA OCHOBE PEIICHUS 3aJa4d JIMHCWHOTO MPOTPAMMHUPOBAHUS C
noMoIIbio mporpammbl Solver win HaacTpoiiku [Touck pemenus B cpene MS Excel.
11. YucneHHble METOAbl MHTETPUPOBAHUA U perieHus auddepeHnnanbHbIX
YpPaBHEHUH.

12. OCHOBBI METO/1a KOHEYHBIX DJIEMEHTOB.

13. Pemenue nuddepeHnmaIbHbIX YpaBHEHUH XUMUKO-TEXHOJIOTHYECKHUX MPOIIECCOB
METOJIOM Pa3JI0KEHUS B PSAJIbIL.

14. MeToabl ONTUMU3ALUNA XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB.

15. OcHOBHBIE TOMOJIOTUU BBIYUCIUTEIIbHBIX CETEH.



16. CoBpeMeHHasT BBIYHCIUTEIbHAS TEXHUKA JUJI OpPTaHH3AllMM HHKECHEPHBIX
pacueTos.

17. TlepcnieKTHBBI Pa3BUTHS KOMIIBIOTCPHOW TEXHWKH W WX BIUSHUEC HA PEIICHUE
3a7a4 XUMAYECKON TEXHOJIOTHH.

18. YucnoBble THITBI JAHHBIX HCIIONB3YIOTCS B si3bike Visual Basic

19. Oneparopsl BeTBIICHUs anroputMa B s3bike Visual Basic

20. OmepaTopbl ITUKIMYECKUX BRIYHCICHUH B s13bike Visual Basic

21. Oneparopsl opranu3anuu (HaiioBoro BBoja U BeiBoja B si3bike Visual Basic

22. OpraHuzanys JOCTyIa K sueikaM 3JIEKTPOHHOW TaOmuIel B si3pike Visual Basic
For Application MS Excel

23. O0BsBIICHHE TTIO0ATBHBIX U JIOKAJIBHBIX MIEPEMEHHBIX B s13bike Visual Basic

24. TIporpaMMHBIE CUCTEMBI KJIacca TaOJIMIHBIX TPOIIECCOPOB

25. HazHaueHHe TEeKCTOBBIX PEIAKTOPOB

26. CucteMsbl yripaBieHHUs 6a3aMu JaHHBIX

27. Ha3zHaueHne MaTeMaTHYeCKUX MPOTPAMMHBIX MTAKETOB.

28. Hambosnee W3BECTHBIC MPOTPAMMHBIC CHCTEMBI JUISS MOJCIUPOBAHUS XUMHUKO-
TEXHOJIOTMYECKUX TTPOIECCOB.

Kpurtepumn onenku:

MunuManpHOE Yucio 0amioB — 4 Oaia BRICTABIAETCS MPU HEAOCTATOYHON CTETCHHU
PACKpBITUS TEMBI B XOJ€ CBOEr0 BBICTYIUICHUS, MPUBEACHUS HEUETKUX apTyMEHTOB U
HE BMOJIHE aKTUBHOE y4acTHE B JMCKYCCUU IO MpolieMe, KoTopas ObLia pacKpbiTa B
X0/ TOKIaa.

MakcuManbHOe 4YHCia0 OalmoB — 8 OalioB BBICTABICTCS IIPH  IOJHOIICHHOM
PACKpBITUUA TE€MbI B XOJI€ CBOETO BBICTYIUICHHS, MPUBEICHUS YETKUX apTyMEHTOB U
JI0KA3aTeNIbCTB, a TAK)KE aKTUBHOE ydacTHE B IUCKYCCHUHM TI0 MpoOeMe, KoTopas Oblia
pacKpbITa B X0JI€ JIOKJIaa.



MuHKCTEPCTBO HAYKH U BhICIIEro 00pa3zoBanus Poccutickoit denepanmu
HwkxHekaMCKUiT XUMHKO-TEXHOJIOTHISCKUI HHCTUTYT (rimnan)
(dbenepanbHOro rocy1IapCTBEHHOTO OOKETHOTO 00Pa30BaATEIBLHOIO YUPEKICHUS
BBICIIIET0 00Opa3oBaHus
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem __MeXaHUYECKHUIN

Kagheopa__Maiivn u anmapaToB XMMHYECKHUX ITPOU3BOICTB

Harnpasienuro nmoaroropku 6akanaspos: 20.03.01  «TexHocdhepHas 6€300aCHOCTH»
HpO(l)I/IJIB II0ATrOTOBKHN «be30macHOCTh TEXHOIOTHUECKUX IIPOLECCOB U ITPOU3BOACTB»

(naumenosanue)

Tembl 1151 codece10BaHUA
no muctumuinHe (Moayso) _«IIpumenenre IBM B MHKCHEPHBIX pacuyeTax»

(HauMeHOBaHHE TUCIIUILTHHBI)

Tema Ne2: Kinaccudgukanusi THNOBBIX 32/1a4 B MH:KEHEPHBIX pacueTax
. Obmras knaccudukaiys mporpaMmMHOro ooecreuenuss JBM.
. Kitacc cucremHoro nporpaMMHOro o0ecreueHusi KOMIboTepa
. Kitacc uncTpyMeHTanbHOTr0 MpOrpaMMHOI0 00eCIeueHHs] KOMITbIOTEPa
. Kitacc mpuknagHoro nporpaMMHOro o0ecredeHus KOMIbIoTepa
. OCHOBHBIE KJIaCChl TUMIOBBIX 33/1a4 UHXKEHEPHBIX PACUETOB
. OnTUMU3aIMOHHBIC 3a]]a4l UHKEHEPHBIX PACUETOB
. CyTb M€TOJ1a HUCXOASIIETO MPOEKTUPOBAHUS
. JlekoMmo3u1ys anropuTMa pelieHusl MHKEHEPHOHU 3a/1auu Ha MOJIYJIU
. MexxMo 1y nibHbIM UHTep@Ec MporpaMM MHKEHEPHBIX PACUETOB
10. MuTepdetic momp30BaTeNIs MPOTPAMMBI PEIISHUS 3a/1a91 WHKEHEPHOTO pacyeTa
11. JIexoMIO3UIIMs aATOPUTMa pEUICHUs UHXEHEPHOU 3a]1a4i Ha MTOAIPOrpaMMBbl
12. Opranuzanus B3auMOACHCTBUS TPOTPAMM C TIOMOIIIHIO THIIEPCCHUIOK
13. @aiinoBeIii croco0 OpraHW3anuu Mepefadyd JaHHBIX MEXKIYy MPOTrPaMMHBIMH
MOYJIIMU
14. HWwuxeHepHble 3aJayd, B KOTOPbIX TpeOyeTcs BBIMOJHEHUE TIpapUUECKUX
MOCTPOCHUI
15. Wcnonb3oBanue pacTpoBOil rpaduku Mpu pelieHU UHKEHEPHBIX 3a]1a4
16. Vcnionp3oBanue GhpakTaabHOU rpaUKH MPU PEIICHUN WHKEHEPHBIX 331449
17. Ucnonb3oBaHue BEKTOPHOU rpaduKy Mpu pelieHuH WHKEHEPHBIX 3a71a4
18. OcHoBHbIE TpadUUeCKH MPUMUTHBHI B TPOrpaMMax BEKTOPHOU rpauku
19. OcHOBHBIE KOMaH/IBI U OTIEPAIIMH B BEKTOPHOU rpaduke
20. Knacc mporpaMMHBIX cHCTeM, oTHOCsuXCs K rpymne CAD
21. Knacc mporpaMMHBIX cucTeM, oTHOcsmmxcs k rpymnmne CAE
22. Knacc mporpaMMHBIX CHCTEM, OTHOCSIHXCs K rpyrne CAM
23. Kiacc mporpaMMHBIX CHCTEM, OTHOCSIIIUXCS K TPYIITE KOMITBIOTEPHBIX MOJIETIeH
24. O6mas cxeMa mpolecca MOJICTIHPOBAHHUS.
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25. Tlporecc BepuduKamm MOJCITH

26. 3aava MpoBepKH aJAcKBaTHOCTH MOJICIIH

27. TecTupoBaHHE KOMITBIOTEPHON MOJICITH

28. CyTh BU3yaJIbHOTO TIPOTPAMMHPOBAHUS

29. ITpuHIHITEI 00bEKTHO-OPHUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHHSI.
30. CoObITHiiHAS MOJIENTh POTPAMMHUPOBAHUS

Kpurtepumn onenku:

MakcumanibHOe 4Ynciio 0auioB — 8 OamioB BBICTABISIETCS eciim coOecenoBaHue
MpOTeKaeT TMpU AaKTUBHOM OOMeHe HuH(opMamuenn Mexay CTyIeHTaMH U
npenojaBaTeaeM; BOIPOCH U OTBETHI CIAEAYIOT C 00€MX CTOPOH; OTBETHI MOTHOIICHHBIE
U pa3BEpHYThIE, BO BpeMs COOECENOBAHUS CTYIEHTHI MOJHUMAIOT HHTEPECHBIE U
OpUTHHAJIbHBIC TPOOJIEMBL.

MunumanbHOe yuciao 0OamwioB — 4 Oayia BBICTABISIETCS NMPU MPEUMYIIECTBEHHO
OJIHOHATIPABJIICHHOM MOTOKE MH(OpPMAllUM; OTBETHI CTYACHTOB OJHOCJIOXHBIE U 0€3
Pa3bSICHEHU; BOMPOCHI HOCIT TPUBHAIBHBIM XapakTep, BO BpeMms Oecelbl
MPAaKTUYECKH HE TMOJHUMAIOTCA OCTpPble MPOOJEMBbI U HE MPUBOIATCS B KauecTBE
MIPUMEPOB MPAKTUUECKUE CUTYAIUU.



