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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TAaNOB UX (popMHUPOBaAHUA

Oransl GOpMHUPOBAHUS KOMIIETEHIIUU

Wunekc ConeprxaHue Ka3arb Bee TeMbl 13 PIIJI) HaumeHoBaHME OLIEHOYHOTO
Komnierennuun KOMIIETEHIINU [IpakTnueckue cpencTBa
Jlexum Jlaboparopnast pabota
3aHATHS
CHOCOOHOCTH TUIAHUPOBATH
OKCIICPUMCHTAJIIBHBIC UCCIICA0OBAHU,
p a Tema 1, Tema 1, Tema 1, TectupoBanue,
I1K-15 noJy4artb, 00pabaTbIBaTh U
Tema 4 Tema 4 Tema 4 KontponpHas padota
AHAJIM3UPOBATH IMMOJTYYCHHBIC
pe3yJIbTaThl
Tema 1, Tema 1, Tema 1, TectupoBanue,
CIIOCOOHOCTHIO MOJIEIMPOBATh Tema 2, Tema 2, Tema 2, KonTponbhas pabora,
[1K-16 9HEPro- u pecypcocdeperaroiine Tewma 4, Tewma 4, Tewma 4, Pedepar,
IIPOLIECCHI B IPOMBIIIJIEHHOCTH Tema 5, Tema 5, Tema 5, CobecenoBanue,
Tema 6. Tema 6. Tema 6. TECTUPOBAHUE
CHOCOGHOCTBIO YUaCTBOBATh B Tema 2, Tema 2, Tema 2, Pedpepar
IPOEKTHPOBAHUH OTHENbHBIX CTaIUM Tema 3, Tema 3, Tema 3, '
CobecenoBanue,
IK-17 TEXHOJIOTHYECKUX TIPOLIECCOB C Tema 5, Tema 5, Tema 5,
TectupoBanue,
KCIIOJIb30BAaHUEM COBPEMEHHBIX Tema 6, Tema 6, Tema 6, Keii
MH(POPMALMOHHBIX TEXHOJIOTUii Tema 7. Tema 7. Tema 7. cHc-sanaa
CHOCOOHOCTBIO TPOSKTHPOBATH
OTACJIBHBIC Y3JIbI (aIlllapaThbl) C
A y ( parEl) Tema 3, Tema 3, Tema 3, CobecenoBanue,
I1K-18 HCITOJIb30BaHUEM .
Tewma 7. Tewma 7. Tema 7. Kelic-3agaua
ABTOMATU3UPOBAHHBIX MPUKIIAIHBIX
CHCTEM.




Ilepeuens ouenounvix cpeocme no oucyunaune (MoOy0) 0131 0O4HOIU Popmbl

00yuenusn
Hazsanue Kom-Bo Min, éannos Max, 6anos
(6azosuvtii yposens) (nosvrumennviit yposens)

Jlexium 7 7 7

[TpakTHyeckue 3aHATUS 7 28 28
Pedepatsl 1 4 10
CobecenoBaHue 2 8 20
Tectol 2 8 20
KonrposnpHas padora 1 5 15
Hroro 60 100

Ilepeuens oyenounvix cpedcme no oucyunaune (MoOy0) 01 OYHO-3A0UHOU

Gopmot 00yuenus

Hasganue Komn-Bo Min, 6annos Max, éanoe
(6azosvtii yposens) (nosvrumennvtit yposens)

Jlexmuu 7 7 7

JlabopaTopHble 3aHATHS 7 28 28
Pedepatsl 1 4 10
CoOecenoBanue 2 8 20
Tectol 2 8 20
KonrtposbHas padora 1 5 15
Hroro 60 100




IMoka3aTesiM U KPUTEPHH ONEHWBAHHUS KOMIETEHIMii ¢ ONMHCAHWEM WIKAJ oueHMBaHusi (¢popmupyiomes ¢ OIl no nanpasienuro
NOO20MOBKU U 6CMABTIIOMCS 8 PAOOYYIO NPOSPAMMY NOCIE €€ YMBEPHCOCHUS)

Nuanekc YPpOBHU OCBOEHUS KOMIIETCHIIUU
Conepxxanue
KOMIICTCHIL
KOMIICTCHIIUN o o o
5078 [Toporossrii IIponBUHYTHII IIpeBocxoHBIN
3HaTh: Hanbosee U3BECTHBIE COBPEMEHHBIS
) METO/IbI HCCIIEI0BAHUS TEXHOIOTMIECKHX 3HaTh: COBPEMEHHBIC METO/IbI HCCIICIOBAHUS
3HaTh: OCHOBBI METO/IOB HCCICIOBAHUS
IIPOLIECCOB M OCHOBHI IIPOBEJCHHS HAYYHO- | TEXHOJIOTMYECKHX MPOLECCOB U OCHOBBI
6HOC TEXHOJIOTHYECKUX TIPOLIECCOB U OCHOBBI
CIIOCOOHOCTh HCCIIeI0BATEIbCKUX PadOT. IIPOBEJICHUS HAYYHO-UCCIIEJ0BATEIbCKUX PadOT.
MPOBEICHHUS HAYYHO-HUCCIIEI0BATEIBCKHIX ) )
IJIAHUPOBATH aGor YMeTh: Ha XOpOoILIeM YPOBHE OPraHU30BaTh | YMeTh: IpaMOTHO M Hanboiiee 3pPEeKTUBHO
3KCIIEpUMEHTAI P " Hay4YHO-UCCIIEI0BATEIBECKHE PabOTHI OpraHU30BaTh HAy4YHO-HUCCICAOBATEIBCKIEC
VYMeTh: Ha yOBICTBOPUTEIBHOM YPOBHE N .
BHBIE PHPOTOOXPAHHOI HAMTPABICHHOCTH C paboThI IPUPOTOOXPAHHON HAIPABICHHOCTH C
OPTANH30BATS HAYHHOHCCACHOBATENCKHC MOCIIEIYOIIMM aHATM30M TIOJYYEHHBIX HOCIEAYIOIIMM aHATM30M IOy YCHHBIX
[K-15 UCCIICAOBAHUA, | naGoThl MPUPOIOOXPAHHOM Y Y Y Y
NOIVIATE PE3YJIBTATOB C MCIOJIb30BAHUEM PE3yIBTATOB C UCIIOIB30BAHHEM COBPEMEHHOTO
Ty ) HaNpaBICHHOCTH.
06pAGATEBATE 1 COBPEMEHHOT'O ITPOrPAMMHOTO H IPOrPaMMHOTO U HH(POPMALOHHOTO
Biagerb: yIOBIETBOPUTEIBEHBIMU HH(OPMALIMOHHOTO 00ECIICUeHUS. o0ecrieyeHusl.
aHAIIM3UPOBATh
HABBIKAMH OPTaHH3aI[MH OTITHMATBHBIX . . N .
HOJTyYEHHBIE . Baaperb: XOpOIIMMY HaBBIKAMH Baanersb: 3¢ dekTHBHOMN cTpaTerueit
MCCIICOBARMIL € HCTIOIL3OBARHMEM OpraHu3aI[iy ONTHMAIBHBIX UCCIICIOBAHUI | OpraHU3alNK ONTUMATBHBIX UCCICIOBAHHN C
pE3yIIbTATRI COBPEMEHHOTO MPOTPAMMHOTO U P p
C UCIIOJIb30BaHHEM COBPEMEHHOTO UCIIOJIE30BaHUEM COBPEMEHHOTO IPOIPAMMHOTO
MH(POPMAMOHHOTO 0OeCTIeUeHHS.
IPOTPaMMHOTO U HH()OPMAI[HOHHOTO 1 MH()OPMAITHOHHOTO 00CCIICYCHUS.
obecrieueHusl.
3HaTh: Ha yIOBJICTBOPUTEIHLHOM YPOBHE .
TeODUIO C};ﬁ)co P M:TeMaTI/I‘-IeCIiIé)I‘O 3HATh: OCHOBBI METOJOB MaTeMaTHyeckoro | SHATH! HA CHCTEMHOM yPOBHE METOJOJIOTHIO
MOIE)eJ'H/I OBaHHUS B IPOCKTHPOBAHUH MOJACIHPOBAHKS B IIPOCKTUPOBAHHH MATCMaTHICCKOTO MOACIMPOBAHHA B
P POCKTHD IPOIIECCOB XUMHYECKOH TEXHOJIOTHH, [POCKTUPOBAHUH IPOLECCOB XUMHUICCKON
CHOCOOHOCTD HE;)HZCCOB XHME‘IECIQOHOTC(F)(HOHOFHH, He()TeXHMUH 1 GHOTEXHOOTHH. TEXHOJIOTUH, HeQTEXUMUU U OMOTEXHOJIOTHH.
HeTEXUMHUN U OUOTEXHOIOTHH. .
MOJICIIMPOBATh VMeTL: HOMIONEA0BATE TOTOBELS MO YMeTh: pa3paGaTbiBaTh MOLCIH HECIOKHBIX | Y METh. HA OCHOBE MOJICTMPOBAHUS
3HEpro- u TGXHOH.()FI/IHCCKI/IX HPOLECCOB ¢ uenilo TEXHONOTHYECKUX TIPOLIECCOB, TIOMYYaTh 000CHOBBIBATh MPUMEHEHUE COBPEMEHHBIX
[K-16 pecypcocbepera P pe3yibTaThl MOJECITHUPOBAHHSI. TEXHOIOTHH UL obecrieueHns CTpaTeruu
FOIIHE HOJTyHCHHUA PE3y IbTATOB. YCTOMYMBOTO Pa3BUTHS TEXHOJIOTHYECKUX
BaajxeThb: Ha XOpOIIIEeM YPOBHE METOJAMH
IIPOLIECCH] B BiafeTh: OCHOBaMH METOJI0B p yP HPOIIECCOB.
MATEMATHHECKOMO MOACTHPOBAHHS 1 MaTeMaTHYECKOTr0 MOJCITHUPOBAHUS U
IIPOMBIIUIEHHOC p ONTHMHU3ALIHN [IPOEKTHPOBAHHS SHEPro- 1 Baanerb: Ha OTIMYHOM ypOBHE METONAMHU
™ ONITHMH3ALIMHU [TPOSKTHPOBAHHS SHEPro- U MaTeMaTHYECKOTO MOAETUPOBAHHS 1

pecypcocheperaroinx IporeccoB B
XAMHYECKON TEXHOJIOTUH, HEPTEXUMHUH H
OUOTEXHOIOTHH.

pecypcocoeperarImx mporeccoB B
XMMHUYECKON TEXHOJIOTUH, HEQTEXUMUU U
OMOTEXHOJIOTHH.

ONTHUMHU3AIMU POSKTUPOBAHUS SHEPToO- U
pecypcocOeperarnux IpoIeccoB B XUMHIECKON
TEXHOJIOTHH, HEQTEXUMUU U OMOTEXHOJIOTHH.




3HATB. OCHOBBI IPOCKTUPOBAHHUS
CTPYKTYPBI MaTEPHATBHBIX TIOTOKOB,
TENI000MEHHBIX 1 MaCCOOOMEHHBIX

3HaTh: npuemsl 3 HEKTHBHOTO
MPOEKTUPOBAHHS CTPYKTYPBI MaTepHaAIbHBIX
IIOTOKOB, MEXaHUYECKUX,
THAPOMEXaHWYECKHX, TEINIOOOMCHHBIX U

3HATh. TEXHOJIOTHIO IPOCKTUPOBAHUS
MEXaHWYECKHUX, THAPOMEXaHHIECKUX,

CIIOCOOHOCTH IIPOLIECCOB; BBIOOpA armapara. MaccOOOMEHHBIX IPOIIECCOB; BEIOOpa TEMJI000OMEHHBIX U MaCCOOOMEHHEIX ITPOIIECCOB, a
y4acTBOBATH B YMeTh: Ha yJOBIETBOPUTEIHHOM YPOBHE anmnapara. TaKXe€ CTPYKTYpbl MATCPUAIBHBIX 1
POCKTUPOBAHK | IPMMEHSTE COBPEMCHHBIC TEXHOIOTMH ISl | YMETh! Ha XOPOLICM yYPOBHE IPHMCHSTH OHEPreTHYECKHUX MOTOKOB; BRIOOPA anmapara.
¥ OTJIETBHBIX MIPOSKTHPOBAHMUS OTACIBHBIX CTAIHI COBPEMEHHBIC TEXHOJIOTHH IS YMeTh. rpaMOTHO IPHMEHSATh COBPEMEHHBIC
cramuii MPOU3BOACTBEHHBIX IPOLIECCOB C MPOCKTUPOBAHHMS OTJCIbHBIX CTa U TCXHOJIOTUH AT IPOCKTUPOBAHUA OTACIBHBIX
[K-17 TexHOmOrHeck | BPPIBICHHEM ONTHMAILHBIX 1 MIPOM3BOICTBEHHBIX MPOIECCOB C CTajK TIPOM3BOJICTBEHHEIX IIPOLIECCOB C
palLOHAIBHBIX PEKUMOB PabOThI BBISIBJICHUEM ONTUMAIIBHBIX U BBIABJICHUCM OTITUMAIILHBIX M pallMOHATILHBIX
X HPOLECCOB € obopynoBaHHS. pannoOHAIBHBIX PEKUMOB pabOTHI PEKHUMOB PaOOTHI 00OPYIOBAHHS.
HCIIOJIb30BaHUE
000pyI0oBaHUS. .
M COBDEMEHHBIX Bu1ajeTh: yIOBIETBOPATEIbHBIMA Py Baanernb: npuemamu 1 MeToamMu 3(GEKTHBHOTO
HH(OPMALHOHH HaBBIKAMH TIPOEKTUPOBAHUS OTACIBHBIX Biiagers: criocobaMu caMOCTOSTEIBHOTO 1 pallMOHAIILHOT'O MPOCKTUPOBAHMA OTACIBHBIX
BbIX TexHOTOrMi | TEXHOIOTHECKHX cranuit MIPOEKTUPOBAHUS OTACIHHBIX TEXHOJIOTUIECKUX CTaAUU MPOU3BOACTBEHHAIX
MIPOU3BOJICTBEHHBIX MPOIIECCOB C TEXHOJOTHYECKUX CTaui IPONECCCOB € NCTIOIB30BAHNCM
HCIOJb30BAaHUEM COOTBETCTBYIOILETO MIPOU3BOICTBEHHBIX IIPOLIECCOB C COOTBCTCTBYIOIIETO IPOIPaMMHOI0 U
MIPOrPaAaMMHOTO 00ECIICUCHHS. HCII0JIb30BAHHEM COOTBETCTBYIOILIETO MH(OPMAIIOHHOTO 00CCTICYCHHS.
MPOrPaMMHOT0 00eCTICYCHHS.
3HaTh: Ha YIOBJICTBOPHTEIHLHOM YPOBHE .
3HaTh: CIIOCOOBI IPUMEHEHUS NPHUKIIaJHBIX
TEOPHUIO IPUMEHEHHUS IPUKIIATHBIX CHCTEM
JUTS ABTOMATH3AIIMH TPOEKTHPOBAHHUS CHCTCM A1 aBTOMaTH3alliH 3HATb! TEOPETHYECKUE OCHOBBI IPHMEHEHHUS
CIIOCOOHOCTh anmaparoB 1 y3IoB. TPOCKTUPOBAHNA ATMIAPATOB 1 y3JTIOB. TIPUKIIIHBIX CHCTEM ISl aBTOMATH3AIIHH
HPOGKTHPOBATS | YMETh: B LEHOM YI0BICTBODHTEbHO YMeTh. Ha XOpOIIeM NPaKTHYECKOM YPOBHE | 11p0ekTHPOBAHHS AIMAPATOB H Y3JIOB.
OTIENBHBIC NPHMEHATD COBPEMEHHBIE IPUMCHST COBPCMCHHBIC YMeTb: TPaMOTHO W MacIuTabHO IPUMEHSTH
ABTOMATU3UPOBAHHbIC IPUKIIAIHBIC
Y3116l aBTOMATHU3UPOBAHHBIE TIPUKIIATHBIE P 6 P 8 COBPEMCHHBIC aBTOMATH3MPOBAHHBIC
(anmaparsi) o CHCTeMBI Tl 000CHOBAHMS METOJIOB CHCTEMBI JULA 0OOCHOBAHMS METONIOB IPUKJIAIHBIE CHCTEMBI JUTsl 0G0CHOBAHHUS METOIOB
MPOCKTUPOBAHHS TEXHOJIOTHICCKUX
NPOCKTHPOBAHUA TEXHOIOTHUECKHX p p [IPOCKTHPOBAHUS TEXHOIOINYECKHX alapaToB U
[1K-18 MCIIOJIb30BaHME armapaToB H y3JIOB. TOB
anmaparoB H Y3JIOB. y .
M
Baaperb: 0OCHOBaMH IPHEMOB U METOZIOB . o
ABTOMATH3MpOB | BYIAZETH: Ha YIOBIETBOPHTENLHOM YPOBHE - cflnmoga}ma aBTOMSTmH o BiazxeThb: B MONHON Mepe pHeMaMi U METOIaMH
AHHDBIX [PHEMAMH H METOJIAMHU HCTIOIb30BaHHS HPHITAAIX CHCTEN 113 a:I«:) omen UCIIONBb30BaHMs aBTOMAaTH3UPOBAHHBIX
NPUKITAIHBIX aBTOMAaTH3UPOBAHHBIX MPUKIAJHBIX CUCTEM O"Il?ﬂ,e.]'[beIX 108 SHEDIO pH P TPHUKJIAJHBIX CHCTEM JUISl paspabOTKH OTACNBHBIX
JUTsl pa3paboOTKH OTAEIBHBIX y3JI0B DHEPIo- Y P Y3JI0B 9HEPro- M PeCcypcocoheperarommx
CHUCTEM pecypcocOeperaromux MpoLeccoB B

U pecypcocOeperaroiux mporeccoB B
XAMHYECKOHN TEXHOJIOTUH, HEPTEXUMHUH H
OUOTEXHOIOTHH.

XUMHYCCKON TEXHOIOTUH, HEHTEXUMHUH U
OMOTEXHOJIOTHH.

MPOIIECCOB B XMMUYCCKON TEXHOJIOTHH,
HEe(PTEXUMHUH U OMOTEXHOIIOTHH.




I kaa oneHuBaHUA

Hudposoe |Boipa:kenue B| CiioBecHoe Kpurtepun onieHKN HHIMKATOPOB A0CTHAKEHHUS IPH GopMe KOHTPOJIA:
BbIpa’KeHH e oaJ1ax: BbIpajKeHHE 3auer
OneHKa «3a4TE€HO» BBICTABIISIETCS CTYAEHTY, €CIM OTBEThl Ha BOIPOCHI N0 TEMaM IUCLUILIMHBI
[IOCJICIOBATEIIbHBI, JIOTUYECKH W3JI0KEHBI, JOIYCKAIOTCS HE3HAYUTEIbHBIE HENO0YETHl B OTBETE
- 60 - 100 3a9TCHO | crynenTa, TaKME KaK OTCYTCTBUE CAMOCTOSTENLHOIO BBIBOJIA, PEUEBBIE OIIUOKH H TIP.
OneHka «He 3a4TEHO» BBICTABIISAECTCA CTYJEHTY, €CIU CTYAEHT HE 3HA€T OCHOBHBIX NMOHSATHI TEMBI
- Hwmxe 60 He 3auteno YACHTY, YA
JUCLUIIJIMHBI, HE OTBEYAET Ha JIONOJIHUTEIIbHBIE U HABOJSIIHAE BOIIPOCHI IIPENO1aBATEII.




IlepeyeHb U KpaTKasi XapaKTepPUCTUKA OLIEHOYHBIX CPE/ICTB

CUTYaIHI0, HEOOXOANUMYIO TSI
pEIIeHUs TaHHOW TTPOOJIEMBI.

Nen/n | HammenoBanue | KpaTkas xapakrepuctuka oreHouHoro | [TpencraBicHue
OIIEHOYHOT0 Cpe/cTBa OIIEHOYHOTO
CpencTBa CpEACTBa B
donme
2 3 4
CpencTBo MpoBEPKU YMEHUM Komruiexr
KoHTposnpHas |IIPUMCHSTD TIOJYYICHHBIC 3HAHUS VISl |KOHTPOJIbHBIX
pabora pelieHus 3a7a4 ONpeIeJICHHOro TUMNa  |3aJaHui o
[0 TEME WM PA3IEIy. BapuaHTam
[IpobGiemHoe 3aaHKE, B KOTOPOM
oOy4aroniemMycst mpeJiararT Komruiekr
. OCMBICIIUTh PEAIBHYIO 3aIaHuI JJIs
Keuc-3ajlatne po¢heCCUOHATIBHO-OPUEHTUPOBAHHYIO | BBIITOJIHEHHUS

KeMc-3a1aun

Pedepar

[IpoaykT caMOCTOATENLHON PabOThI
CTYyJICHTA, MPEJICTABISAIOMIUN COO0M
KpPaTKOE U3JI0KEHUE B TUCbMEHHOM
BH/JIE TOJTYYEHHBIX PE3YJIbTATOB
TEOPETUYECKOr0 aHAIIN3A
ornpeeacHHON Hay4dHOH (yueOHO-
UCCIIEI0BATEIILCKOM) TEMBI, TJIC aBTOP
PAaCKpBIBAET CYTh UCCIIELYEMOMN
po0JIeMbl, TPUBOJIUT Pa3IUUHbIC
TOYKH 3PEHUS, a TAK)Ke COOCTBEHHBIE
B3IJISI/IbI HA HEE.

Tembl
pedeparton

CobecenoBanue

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE
Kak crenuaibHas oecena
MpenoAaBaTesis Ha TEMbI, CBSI3AHHBIE C
M3y4aeMOW TUCUUILIAHON, U
pacCUYMTaHHOE Ha BBISICHEHHE 00beMa
3HAHHUK 00y4aroIerocs mno
OIIPEJICIICHHOMY pa3zeily, TEME,
npobJieMe u T.1I.

Bonpocel no
TeMam/pasieaam
JACLUILINHBI

Tect

Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaH1, IT03BOJISIONIAS
aBTOMATHU3UPOBATH MPOLETYPY
U3MEPEHUS YPOBHS 3HAHUN U YMEHUM
oOyyJaromerocs.

®doua TecTOBEBIX
3aJITaHUH




MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

TecToBBIE 3aJaHUA
o pucuuiuinde [Ippumenenne DBM B HHKEHEPHBIX pacueTax

(HaMMeHOBaHKE JUCIMILIUHBI)

Tema Nel. CoBpemennbie IBM 1 BbIYHMCINTEIbHBIE KOMILJIEKCHI HA HX OCHOBE
1. KomnboTepom Ha3bIBaKOT J1100y0 IBM,

1) umeroniyto apxurektypy ®on Heiimana

2) HACTOJILHOT'O UCTIOJTHEHHS

3) HCMONB3YIONIYIO IIH(PPOBYIO DIEMEHTHYIO 0a3y

4) MOCTPOCHHYIO HAa OJTHOM MUKPOIPOIIECCOPE

2. I'pynna KOMNBIOTEPOB, CBSI3AHHBIX KAHAJIAMM NepeAadyd MHPOPMALMH W HAXOASIINXCH B
npegejax TePPUTOPHH, OIPAaHWYEHHOH He0OJBIIMMH pa3sMepaMH. KOMHATBI, 31aHUS,
NpeANPUSTHSA, HA3bIBACTCS !

1) rno0anbHON KOMIBIOTEPHOU CETHIO

2) nHOOPMAIMOHHON CUCTEMOM C THIIEPCBA3AMHU

3) J0KaIbHON KOMITBIOTEPHOM CETHIO

4) >IEeKTPOHHOM MOYTOM

3. Kondurypauus (Tomosiorusi) JOKaJbHOil KOMIbIOTEPHOIl ceTH, B KOTOPOii Bce padouue
CTAHIMH COeIMHEHbI HEMOCPEACTBEHHO C CePBEPOM, HA3bIBAETCH !

1) xosmbIieBOM

2) paauanbHON

3) UIMHHOM

4) ApeBOBUAHOU

4. lns xpaHeHus (aiiyioB, mpeIHA3HAYEHHBIX Ui OOLIEro J0CTyNna MoJb30BaTelieil ceTH,
HCIOJIb3YeTCs:

1) daiin-cepsep

2) pabouasi cTaHIUS

3) KIHECHT-cepBep

4) KOMMYyTaTOp

5. KomnbioTep, npeaocTaBisOMINiA CBOH pecypchl B M0/1b30BaHNe APYTUM KOMIIbIOTEpPaM NpH



COBMECTHOI padoTe, HA3bIBACTCS:
1) wineHTOM
2) KOMMYTaTOpOM
3) craummei
4) cepBepoM

6. KomnbloTep, MCHOJIb3YWOIIHIi pecypchbl JAPYroro KoMIbiOTepa NPH COBMeCTHOW padore,
HAa3bIBAETCH:

1) xiareHTOM

2) KOMMYTaTOpOM

3) crannuei

4) cepBepoM

7. lnsa ynpaBienuss padoroii IBM u oGecneyeHusi B3aMMOJEHCTBUSI € MOJIb30BaTeleM OH
HO0JIKeH OBITh YKOMILIEKTOBAH NMPOrPAMMHOM CHCTEMOM, HA3bIBAEMO

1) oneparroHHOI

2) uH()OPMAIHOHHOM

3) TeXHUYECKOH

4) opraHM3aIMOHHOM

8. B npuBeIeHHOM CMCKe KJIACCOB MPOrPAMMHOTO 00ecTieYeH s
1) cucremHoe;

2) NPUKIIaTHOE;

3) HHCTPYMEHTAJILHOE;

4) anropuTMUYECKOE;

HMeeTCsl HeTOYHOCTh — He CYIIeCTBYeT KJjacea ...

9. Onepanuonnsbie cucteMbl IBM oTHOCATCS K KiIaccy
1) cucremHoro

2) PHUKITaTHOTO

3) HHCTPYMEHTAIBLHOTO

4) anropUTMUYECKOTO

NMPOrpPaMMHOI0 o0ecreYeHms.

10. Tabnu4YHBII MPoLECCOP OTHOCUTCS K KJIACCY
1) cucremHoro

2) MPUKIIATHOTO

3) HHCTPYMEHTAIBLHOTO

4) anropUTMUYECKOTO

MPOrpaMMHOI0 o0ecreYeHus .

11. Cucrema nporpammupoBanus Visual BasiC oTHocuTesl K Kiaaccy
1) cucremHOrO

2) NPUKITATHOTO

3) HHCTPYMEHTAIBHOT'O

4) anropUTMUYECKOTO

NMPOrpaMMHOTO 00ecnedeHusI.

12. YerpoiicTBo, Ha3pIBaeMoe rpadonocTpouTesieM (MJIOTTEPOM), MPeTHAZHAYEHO /IS
1) BeiBoa rpadpuueckoii HHPOPMAIIUU Ha OyMasKHBIH HOCUTEIh

2) BBOJa rpaduyeckoii madopmaiuu B IBM

3) ckaHMPOBaHUsI TOTOBBIX YEPTEXKEil B IPOrpaMmmy

4) mocTpoeHuUs YepTeKeH O3 MPUMEHEHUsI KOMITBIOTepa



13. ABTOMaTH3HpPOBaHHOE padouee MeCTO HHKEHEePa-KOHCTPYKTOPA MpeACTABJIsAET CO00i
1) nporpaMMHO-TEXHHUYECKHI KOMIUIEKC Ha 0a3e paboueii cTaHIuK

2) MpOrpaMMHO-TEXHUYECKUI KOMIUIEKC Ha 0a3€ JIOKaJIbHON BBIYMCIUTEIBHON CETH

3) mporpamMMy sl aBTOMaTH3aI[MH HH)XKCHEPHBIX PAacyeTOB

4) anmapaTHbIC BEIYMCIUTEIBHBIC CPEACTBA 0€3 yUeTa YCTaHOBICHHBIX HHKCHEPHBIX MPOrpaMM

14. Ucnonb30BaHue B NMPAKTHKE HHKEHEPHBIX PACYeTOB JOKAJbHONH BBIYHCIMTEIbHON CeTH
HE no3soasier

1) ucrionp30BaTh CAMHYIO HHPOPMAIIHOHHYO 0a3y ISl HECKOJIBKUX CIEIUAIUCTOB

2) OopraHu30BaTh MapaICIbHBIC BEIYHCICHUS

3) pacnpenenuTh pelieHre OTACIBHBIX [0/[33/1a4 SANHOMN 3a/1a41 MEX]y KOMITBIOTepaMu

4) xaxx10i paboueii CTaHIMK BBICTYIIATh B KAYECTBE CEpBEpa

Tema NeS. Ilpumenenne IBM npu pemieHuM 3agad MOAeJTUPOBAHUS XMMHMKO-
TEXHOJOIMYEeCKHX IIPOLECCOB

1. 3agaya annpoKcUMALUH TAOTUYHBIX JAHHBIX HCIOJIb3YeTCs IS
1) mox6opa moxxozsieit pyHKIUH.

2) ynopsiioueHHst JaHHBIX B TaOJHIIC.

3) nmonyyenus 0oJiee TOYHOTO 3HAUCHHS BBIYUCIIIEMON BEITMYUHBI.

4) npeacTaBieHUs Pe3yJIbTaToOB B rpaduueckoii hopme.

2. AnnmpokcuManusi TAaGJIUYHBIX TaHHBIX JuHeliHo# pyHknueii HE MoskeT 6bITh HCIOJIb30BaHA
st

1) mocTpoeHust JUarpaMMbl COCTOSHHS <OKHIKOCTh-TIap» 1l OWHAPHBIX CMECEH.

2) TapUpPOBKH MTPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOIIAp.

3) TMHEHHOI HHTEPIOJISAHH KO UINEHTOB KOHIICHTPAIIMY HATIPSHKCHHIA.

4) TOCTPOCHHsSI PErpecCMOHHON MOJENU MEePBOrO MOPSAKA Uil XHUMHUKO-TEXHOJIOTHYECKOTO
nporecca.

3. 115 cylecTBEHHO KPUBOJMHEHBIX GYHKIHUHM B KauyecTBe aNNMpoOKCUMHUPYIOllell HauboJee
3¢ PeKTHBHO HCNI0IB30BATH

1) nosMHOM ONpe/IeNICHHON CTETICHH.

2) TUHEWHYIO (PYHKIHIO.

3) rumnepbony.

4) TPUTOHOMETPHUYECKYIO (PYHKIIHIO.

4. Ecan 3Ha4eHHe KO3 PuuueHTa CHUZKEHHS J0MYyCKAEeMOI0 HANPSKeHUs1 B 3aBHCHUMOCTH OT
TMOKOCTH CTEPKHS PACCUUTHIBAETCS M0 (hopmy.ie

1 H J =160~ J =
J y=218a=) ) 2ae0° : 16010 P=70 >‘(164- 160)

TO, MO’KHO CKa3aTb, MIPUMEHACTCHA METOX

1) nuHEWHOM UHTEPIOJISIINY.

2) SKCTpANoSIIK Ha OCHOBE KyOHUYECKOro CIUIaifHa.
3) KOHEUHBIX PAa3HOCTEH.

4) neneHUs OTPE3Ka IMOIMOJIaM.

5. IoxOoop mapaMeTpoB LEHTPOOEKHOr0 Hacoca rpaguyecKUM MeTOA0M, NMOKA3aHHBLIH Ha
pHuCyHKe
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npeacrasisieT codoi 3agaqy

1) pemieHus cucTeMbl ypaBHEHHH.

2) ONTUMH3ALUH 10 BEJIMYMHE CO3IaBAEMOTO JIaBJICHUS.
3) YUCICHHOTO MHTETPUPOBAHKS METOIOM TPATICIHH.

4) MHTEPIOJISALIH 110 BEJIMYUHE PACX0/1A KHIKOCTH.

6. IloxOoop mapaMeTpoB LEHTPOOEKHOr0 Hacoca rpaguyecKHM MeTOA0M, NMOKA3aHHBIH Ha
pHuCyHKe
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npeacTaBjsieT co00ii 3agauy

1) onTuMH3aIMK TIO BETUYUHE KOA(DDUIIMEHTA TTOJIE3HOTO ICHCTBUSI.
2) pelleHUs] CUCTEMbI YPaBHEHHIA.

3) YUCICHHOTO HHTETPUPOBAHUS METOIOM TPATICIHH.

4) UHTEPIOJIAIUH TI0 BETHYUHE PACX0/1a HKHIKOCTH.

7. Ha pucyHke
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‘\"“—» »—-"“‘HFAV—‘
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noka3zaHa rpaduyeckasi HHTepNpeTanus 3aJa4YM ... NPU NPOBeAeHHM pacyeTa mporecca

neperoHKn GUHAPHOI CMeCH.

(BpIGEpHUTE MpoNyLIeHHYIO pa3y)

1) YKHCIEHHOTO MHTETPUPOBAHUS METOIOM TPATICIIUiA

2) ONTUMH3AIMH TEXHOJIOTUYECKHUX TAPaMETPOB

3) anmpoKcHUMaIMu TEMIIEPATYPhI KUTICHHS JIETKOJIETYYEro KOMIIOHEHTA
4) rpahUECKOro PEIICHHUSI CHCTEMbI YPaBHEHU



8. Pemienue 3aja4yu pacuera nmporudéa opyca B 3aJaHHOM Touke MeToaoM Mopa ¢ MOMoOUIbIO
Ta0JMYHOI0 MPOLECCOPA MOKHO CBECTH K

1) 3a7a4e YMCIEHHOTO HHTETPUPOBAHUS METOIOM TPAICIIHHA.

2) rpaduyeckoMy crocoOy pelIeHus] CHCTEMbI YPaBHEHUIA.

3) 3a7aue anmpoOKCUMAIIMH JJIS SMIOPBI U3TUOAIOIIEro MOMEHTA.

4) morcKy MaKCUMAaJIbHOTO 3HAUCHHS Ha DIMIOPE U3rHOAIOIIMX MOMEHTOB.

9. llpu ucnoab30BaHUU rpaguyecKoro cnocoda pacyera yucjiaa cryneHeil pekTugukanum ais
Tapeb4aTol KOJOHHBI, AMNMPOKCHMALHIO PA00YUX JIMHUI KOJOHHBI CJIeyeT BbINOJIHATH

1) nuHeliHOM GyHKIHEH.

2) NOJIMHOMOM BBICOKOU CTETICHH.

3) KyOMYeCKUM CIITaliHOM.

4) 5KCIIOHEHIINAILHON KPUBOH.

10. Hancrpoiiky «Iloumck pemenusi» MS Excel yno0HO wuCHoJib30BaTh NpPH  pelleHUH
HH/KeHEPHBIX 33124

1) onTuMuU3aIUH.

2) anmpoKCUMaInH.

3) YUCICHHOTO HHTETPUPOBAHHSI.

4) roucKa KOpHEH CUCTEM JIMHEHHBIX YPaBHCHHI.

11. TpebGyercss ONTHMH3MPOBATH COCTAB MHOTOKOMIIOHEHTHOTO CILIaBa IO TeMIiepaType
IJIaBjieHUsi (ompeejieHHe TOYKH 3BTEKTHKH). DTy 3a]a4y B TAOJHYHOM MNPOLECCOpPe MOKHO
PEIHUTH ¢ IOMONILIO

1) naacrporiku «Ilouck pemeHus.

2) MacTepa JAuarpamm.

3) BcTpoeHHoM QyHKIMK JIHHEHH.

4) nanctpoiiku «[logbop mapamerpa.

12. Tlpu pemeHuH 3aJa4d ONTHMH3AIUM UIMHBI YYacTKa Baja Hacoca MO0 BeJHYHHE
U3rudaomero MoMeHTa ¢ mnomouibio Haacrpoiiku MS Excel «Ilomck pemieHus», Kpome
neseBoil GyHKIHY emie He00X0AMMO 32/1aTh

1) orpaHrycHUs B BUJIC HEPABEHCTB.

2) 4uCII0 0TOOpaKaEMbIX 3HAKOB B MAHTHCCE YUCIIA.

3) popmar siueliku ¢ neneBoi GpyHKIuEH.

4) 3HaYCHUS MOIOUPAEMBIX TAPAMETPOB.

13. Yto6n1 Ha onHoii nuarpamme M'S EXcel oTo6pa3uTs 3mopsl 1 paguaibHBIX, H OKPYKHBIX
HaNpPs’KeHUH, 1l CTBYIOIIUX N0 TOJIIHHE TOJICTOCTEHHOI0 HWJIMHAPA, HY’KHO

1) ucrionb30Bath 2 psijia JaHHBIX.

2) 100aBUTH JTUHHIO TPEH/IA.

3) ucnonb30BaTh IMarpaMMy THIIA «ITOBEPXHOCTHY.

4) BKIIFOUMTH PEIKUM OTOOPAKEHHS JICTCH/IbI.

14. Tlpu peayuupoBaHMM 3MIOPbI U3rHOAIONINX MOMEHTOB IO JAJHHe BaJja ¢ marom 10 mm c
MOMOIIBI0 TA0JUYHOIO Mpoleccopa, popMyJia pacyera )KeCTKOCTH Konmupyercs no croaduy E.
IIpu 3TOM 3HAYeHHe MOAYJ/ISl YIPYTOCTH HAXOAUTCS B siveiike Al, koopauHaThl — B cT0J101e B,
a quamMeTpsl Basia — B cToJi0ne C. Torna npaBuiibHoi ¢popmyJioil 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



15. Yr1o6bl MOCTPOUTH KHHEMATHYECKYI0 CXeMy MNPHUBOAA Jsi TNOSICHUTEJbHON 3amucKu
KYPCOBOT0 MPOEKTA IO AeTaJsIM MAlINH, 3(ppeKTHBHEE HCIOIb30BATH CPEICTBA!

1) BekropHOTO rpaduueckoro peaakropa MSViso.

2) pactpoBoro rpapuueckoro peaakropa MS Paint.

3) texcToBoro pexakropa MS Word.

4) nporpammupoBanus rpaduku cpeast MS Visual Basic.

16. s moaenupoBanust XTC npennazHayeHa mporpamMmma
1) ChemCad

2) APM Graph Lite

3) MSWord

4) Coral Draw

17. MopenupoBanue XTC M0:KHO BBINOJHUTH € IOMOLIBIO IPOTPAMMBbI
1) APM XT

2) MSVisio

3) APM WinMachine

4) GNU Linux

18. MogaeaunpoBanue XTC ¢ mnoMompbl KOMIBIOTEPHBIX MNPOrpaMM HAYHHAKT C
MOJIeJTMPOBAHUS

1) rupoIMiHAMUKH TIOTOKOB (ha3

2) TeruiooOMeHa

3) maccoobMeHa

4) MEXaHUYECKHUX MPOIECCOB

19. MoaeaupoBaHne CUYNTAETCH UTEPAIMOHHBIM MPOILECCOM, IOTOMY YTO HEpPeAKO BO3HHUKAET
He00X0IMMOCTh BO3BPAIlleHUs HA OJMH M3 HAYaJbHbIX 3TANOB IMOCJIe

1) BepuduKamu MO

2) pa3paboTKK MaTeMaTH4IeCKOTO OMUCAHUS Ipoliecca

3) mosyueHns1 OKOHYATENBFHOTO Pe3yibTaTa

4) MOCTPOCHHUS aITOPUTMA PEILICHHUS 3a/1a41

20. Ipyn n3yvyeHun AnuTeabHoOro npouecca XTC koMnblOTepHOE MOIEJIHPOBAHNE O3BOJTUT
1) macirabupoBath BpeMs

2) HaiiTu 6oJice TOUHOE PEILICHHE

3) oboiituck O6e3 nTepauuit

4) BoOOIIIE OTKA3aThCs OT HEOOXOAUMOCTH MCCIICIOBAHHS HEKOTOPBIX MOAMPOIIECCOB

Kpurepuu oueHku:

HpOI_IeHT IIpaBHUJIBHBIX OTBCTOB HaA | OOCHKA
BOITPOCKHI TCCTA

< 60% 0 6atoB
> 60% , Ho< 74 % 4 danna
>74% , Ho<87 % [ 0a;I0B

>87 % 10 6atoB




MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

15.03.02 «TexHoIornyecknue MaliiHbl 1 000pyI0BaHUES»
(kox ¥ HAMMEHOBAHKE HAIIPABJIEHUS TOATOTOBKY/CITEIMAIBHOCTH)

Oo6opynoBaHue HedTerazonepepadoOTKu
(HaumeHoBaHKe MPOGUIS/HATIPABICHHOCTH/CIICIIMATM3AIIHH )

KoMmuiekT 3aqannii 1yl KOHTPOJIbHO padoThI
no auctuiuinie (Monyio) «lIpumenenne DBM B MHKCHEPHBIX pacueTax»»

(HanMeHOBaHME TUCIUTITAHET)

Kountpoabnas padora Nel

Tema Ne3: [Ipumenenne IBM npu pemieHu#M pacyeTHbIX 32124 00JIbIIOM
CJI0KHOCTH

3ananue
Hcnonws3ys moayns Beem nporpammuoro kkomiuiekca APM WinMachine BBInoaHUTS
pacyer CTaTUYECKHM HEONpeNeIuMoro Opyca Ha CTaTUYECKYH0 MPOYHOCTh C
COXpaHEHHEM pe3yJIbTaTOB B TekcToBOM (haiiiie MS Word. Dcku3 u pacueTHas cxema
Opyca noka3ana Ha pucyHke. Matepuan opyca Ct3. bpyc cOCTOUT U3 ABYX CETMEHTOB
pa3HbIX ceueHuil. CeueHne cerMeHToB Opyca 3aJ1aHo.

Tabauia ¢ ICXOTHBIMU JaHHBEIMU

Lls L21 L31 L4, q, Ml Fl
MM | MM | MM | MM H/m Hwm H

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

PacueTnas cxema 3aJaHHOTO 6pyca N CCUCHHA €TI0 CCTMCHTOB OIIPCACIAIOT BapUAHT
3aJJaHuA.
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Kpurtepuu oneHku:

Kpurtepuii MmakcumajibHO# olleHKH — HA 15 0aJ1/10B

Broimonnenst  Bce TpeGoBaHus 3amaHus K pabore. ['pamoTHO mOCTpoeHa
TEOMETPUYECKast MOJIEh C UCXOTHBIMH JTaHHBIMU. [[paBUIBHO 3ajaHBI CEUCHUS 000X
CErMEHTOB Opyca. B TEKCTOBBI OTYET MOMEIIEHBI BCE PE3YyJbTAThl BBITOJTHECHHBIX
IporpaMMoil  pacueToB. BbeImonmHEHO Bce HeoOXxoammoe (opmarupoBaHue W
opopMIIeHHE TEKCTOBOM 4YacTH C WCIOJIb30BAaHUEM MIPU(PTOB, BBHIPABHUBAHMUS,
oowsekToB MS Equation.

Kputepuii ouenku na 10 6annoB

Beinonnensl Bce TpeOoBaHus 3amaHus K pabore. C HeOONbIIMMH OMIMOKaMU
MIOCTPOCHA T€OMETpHUYECKass MOJETh C MCXOMHBIMH JaHHBIMUA. C HE3HAYUTEIbHBIMU
omuOKaMH 3aJIaHbl CEYEHUsI 000UX CETMEHTOB Opyca. B TeKCTOBBIN OTYET MOMEIIIECHbI
BCE pe3yJibTaThl BBIOJHEHHBIX NporpamMmoi pacueroB. PopmMaTupoBaHue W
odopMmIIeHHE TEKCTOBON YaCTH BBIMOJIHEHO C HECYIIECTBEHHBIMH OIIMOKAMHU.

Kpurtepuii MUHMMAIbHOI OLIEHKH — S 0aJ1J1I0B

Brimonuensl He Bce TpeOoBaHMS 3alaHusi K pabore. ['eomerpuueckass MOAEHb C
UCXOJHBIMM JAaHHBIMU TIOCTPOEHAa C IEIbIM psAaoM omuook. C HEKOTOPHIMU
HETOYHOCTSIMU 3aJlaHbl CEYEeHHs O00OMX CerMeHTOB Opyca. B TekcToBbIl OTYeT
MOMEIIEHBl HE BCE  PE3yJbTaThl  BBIMNOJHEHHBIX MOPOrpaMMOM  pacueToB.
dopmaTtupoBaHue U OPOPMIICHHE TEKCTOBOM YacCTH BBIINOJIHEHO C CYIIECTBEHHBIMU
OIIMOKaMH.

Kpurepuii olleHKH <HEYI0BJIETBOPUTEIbLHOY!

Ecnu x0T Obl OJMH M3 MEPEYUCICHHBIX KPUTEPUEB TSI MUHUMAIBHOW OIICHKU HE
cOOJTFOIaeTCsl, BRICTABIISICTCS OIIEHKA HEY/IOBJICTBOPHTEIHLHO», pab0Ta BO3BPAIIACTCS
Ha 10paboTKy.



KonTtpoabhast pa6ora Ne2
Tema NeG: PazpaboTka KOMIBIOTEPHBIX NPOrPaAMM J1JIsl pellleHUs NPUKJIATHbIX
WHKEHEPHBIX 32124

3ananue

Hcnonp3ys tabauunsiii nporieccop MS Excel paspaboTats nporpamMy pacuera Bajia
Ha CTaTMYECKYI0 NPOYHOCTh C IOMOIIBID TPETbEH TEOPHHM IMPOYHOCTU. IJCKU3 U
pacueTHasi cxeMa Bajia MokazaHa Ha pucyHke. Marepuan Bana Ct45. Jluamerp Bana
ONpENeNIeTCS W3 YCIOBUS MPOYHOCTH HA YHUCTOE KPYUYEHUE 10 3aHUKEHHOMY
noryckaemMomy Hamnpspkenunio — 25 MITa. Tlocaaka Bana ocyIiecTBIsS€TCS ¢ TOMOIIBIO
NOJAIUMITHUKOB KaueHus. [IporpamMma JoikHA, B TOM YHCIE, CTPOUTH SIIOPHI
BHYTPEHHHUX MOMEHTOB U OIPEIEIATh MAKCUMaJIbHbIE 3HAYCHHUS.

Tabnuia ¢ UCXOTHBIMU TAHHBIMU

Lll L21 L31 L4l L51 L6! L71 L8! Ml = MZ! M31 Fl; FZ!
MM | MM | MM | MM | MM | MM | MM | MM Hwm Hm | H H

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

OCKu3 " pacdcTHad CXEMa 3aJaHHOI'O BaJia OIIPCACIIAIOT BAPHAHT 3a/laHUA.
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Kpurepuu oueHnku:

KpuTepuii MakcuMaJibHO# OlleHKH — HA 8 0a/1710B

Boimonuensl Bce TpeOoBaHHs 3amaHust K pabote. ['paMOTHO mocTpoeHa TabIudHas
MOJENb C MCXOJHBIMU JaHHbIMU. [IpyW BBIMOTHEHWH PACUYETOB MAKCHUMAJIBHO
UCIOJIb30BaHbl BCTPOEHHBIE (YHKIMM TaOJIMYHOrO Tmpoleccopa. Bce Qopmyibl
QIrOpUTMa pEIIEHUsl 3aJladyd CBS3aHbl MYTEM HCIOJb30BAHUS CCHUIOK. OMIOPHI
MOMEHTOB JUHAMHUYECKH TMEPEeCTPauBaIOTCS MPU U3MEHEHUM HWCXOAHBIX JaHHBIX.
Juarpammbl 0OpMIIEHBI TPAMOTHO C NMPUMEHEHUEM BCEX HEOOXOJIUMBIX aTPUOYTOB.
Ha ocHoBe wucnonb3oBaHus JOTHYECKUX (DYHKIMN MporpaMMa pEIIeHUs 3a/lavu
BBIJIACT pE3yJbTaT B BHJE KpPAaTKOTO BBIBOAA. BBIMOTHEHO BCe HEOOXOIUMOE
dbopmatupoBanue U O(GOpMIIEHHE TEKCTOBOM YacTH C HMCIHOJIb30BAaHUEM LIPUQPTOB,
BbIpaBHHBaHKs, 00bekTOB MS Equation.

Kpurepuii onenku Ha 6,5 6a/10B

BrimonHensl Bce TpeOoBaHUs 3amaHus K pabore. ['paMOTHO mocTpoeHa TaOnuvHas
MOJeNIb C WCXOMHBIMH JaHHBIMU. [Ipy BBINIOJHEHWH pacyeToB HE BCeraa
UCIIOJIB30BaHbl  BCTPOCHHBIC (DYHKIMHM TAaONMYHOTO MpoIeccopa — HUMEIOTCS
HU3KOYPOBHEBbIC ornepaiuu. [loutn Bce (GOpMyJsbl alropuTMa pemieHHs 3a1adu
CBSI3aHBl IIYTEM HCIOJB30BAaHMUS CCBUIOK. OMIOPHl MOMEHTOB JIUHAMHYECKH
HepeCTPauBAIOTCS NPU M3MEHEHUHM HWCXOIHBIX IaHHBIX. JlmarpamMmbl 0()OPMIICHBI C
HEKOTOPHIMH HEJIOCTaTKaMU - TMPHMEHEHBbI HE BCEe HeoOXoauMmbie aTpuOyThl. Ha
OCHOBE HCIOJb30BaHMsI JIOTUMECKUX (QYHKIMIA TpOrpaMMa pelIeHHs 3aJa4d BbIIAeT
pe3yabTaT B BUAE KpaTKoro BeiBojga. @opmarupoBaHue u O(QOpMIICHHE TEKCTOBOM



YaCTHU BBIMMOJIHCHO C HCKOTOPLIMHA OITHOKaMH.

Kpurtepuii MUHMMAIBHOI OLIEHKH — 5 0aJ1J1I0B

Brimonnensl He Bce TpeOoBaHusl 3amaHusi K pabore. C HEKOTOPHIMU OIIMOKAMHU
OCTpOEHA TabJIMYHAsL MOJIENb C UCXOJHBIMHU JaHHBIMU. [Ipy BBITOJHEHUH pacueTOB
HEJI0CTaTOYHO HCIIOJIb30BAaHbI BCTPOEHHBIE (PYHKIIMKW TaOIUYHOTO Tpolieccopa. B
dbopMmynax anaropuTMa perieHus 3aJaddl MMEETCS MHOXECTBO PYYHBIX OIEparuil.
Onopbl MOMEHTOB JMHAMUYECKH HE TEPECTPauBAIOTCA MPU HW3MEHEHUH HMCXOIHBIX
naHHbIX. JluarpamMmmbl  odopmIIeHBI € MHOXKeCTBOM omubok. Ha  ocHoBe
WCIIOJIb30BAHUS JIOTHYECKUX (PYHKIIMHA TporpaMma perieHus 3aJadd HE BBIIACT
pe3yJbTaT B BHJE KpaTKoro BbiBoja. DopmartupoBaHue U oQOpMIIEHHUE TEKCTOBOM
YAaCTH BBIIOJIHEHO CO 3HAYUTEIbHBIMU HEJIOCTATKAMHU.

Kpurepuii olleHKH <HEYI0BJIETBOPUTEIbLHO:

Eciu XoTs Obl OJMH M3 MEPEYUCIICHHBIX KPUTEPHUEB JUISi MHUHUMAJIbHOW OIICHKH HE
cOOJTFOIaeTCsl, BRICTABIISIETCS OIIEHKA HEY/IOBJICTBOPHUTEILHO», pab0Ta BO3BPAIIACTCS
Ha J0paboTKy.



MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

15.03.02 «TexHoIornyecknue MaliiHbl 1 000pyI0BaHUES»
(kox ¥ HAMMEHOBAHKE HAIIPABJIEHUS TOATOTOBKY/CITEIMAIBHOCTH)

Oo6opynoBaHue HedTerazonepepadoOTKu
(HaumeHoBaHKe MPOGUIS/HATIPABICHHOCTH/CIICIIMATM3AIIHH )

KoMmuiekT 3aqaHnii 11l BHINOJTHEHUS PACYeTHO-TPaduieckoii padoThl
no auctuiuimie (Monyio) «lIpumenenne DBM B MHKCHEPHBIX pacueTax»»

(HanMeHOBaHME TUCIUTITAHET)

Tema Ned: IIpumenenne IBM npu penieHuu rpapuuecknx 3aaaq
Bapuanr 1

3ananue:

PacueTsl TOJICTOCTEHHBIX MJIWHIPOB MO/l BHYTPEHHUM JaBJieHUEM. 3a/1aua peniaeTcs
B cpejie TabnuaHoro mpoueccopa MS Excel.
[Ipumenss Il teoputo mpouyHocTH noAoOpaTh TOJIMIMHY CTEHKH TOJICTOCTEHHOTO
WIWHIpa, eciu BHyTpeHHee naBieHue paBHo 80 MIla, BHyTpenHuit paguyc = 100
MM, Marepuan nuinHapa — CT45, koaddurmenT 3anaca mpoYHOCTH TPUHATH PABHBIM
1,5. TlocTpouTh MIOPHI OKPYKHBIX, PATAATLHBIX W 3KBUBAICHTHBIX HAMPSOKCHUHA TIO
TOJIIAHE CTEHKH MIJIMHpPA ¢ marom 1 M.

dy

VY ci10BUE MMPOYHOCTH COCTABIICHO 10 TPETHEN TEOPUHU MPOYHOCTH:

2
2xd’ £[S]

1] E— Yl
SaK@_Pl dz_ d2

N3 Hero ompenensiercss HApyX HbIM JHAMETP U, COOTBETCTBEHHO, MNPH 3aJaHHOM



BHYTPEHHEM IMAMETPE - TOJIIIMHA UUIUHIPA.
Jlajiee 1O H3BECTHBIM JAMAMETPAM PAaCCUUTBHIBAIOTCA OKPY)KHbBIC, DPaJHAIBHBIE U
DKBUBAJICHTHBIC HANPSDKEHUS U CTOSATCS UX DITIOPBI.
Pacuers! HanpsKEHUI BBITTOJTHUTD YEPE3 KaXKAbIA MM.
PannanpHble HaNpsKEHUS:

_ d>2 @& d? 0
T T

H 6H g

OKpy>KHbIE HANPSIKEHUS .

5 A
S, =hx 2dgﬂz>§+ dﬂzg

d--d; 7
rone r - IMOJsIpHad KOoopauHaTa, U3MCHACTCA OT BCIMYHHBI BHYTpeHHeFO pazmyca a0
BEJIMYMHLI HAPYKHOTO paguyca.

Ucnonb3ys pynknuun MAKC u MUH, onpenenure MakCUMajdbHbIE U MUHUMAJIbHBIC
HaIpsHKEHUS.

Bapuant 2

PacueTsl TONCTOCTEHHBIX MWIMHAPOB MPHU JIECHCTBUHM HAPYKHOTO JaBJICHHS. 3amada
pelraercs B cpejie TabnuuHoro nporeccopa MS Excel.

[Ipumenss Il teoputo mpoyHocTH MoOAOOpaTh TOJIIMHY CTEHKH TOJICTOCTEHHOTO
MUWINHJPA, ecliu HapykHoe naBiienue paBHo 80 Mlla, BayTpennuit paguyc = 100 mwm,
matepuai mumHapa — CT45, koadduumenT 3amnaca NpoYHOCTU NPUHATH paBHBIM 1,5.
[TocTpouTh SMIOPBI OKPYXKHBIX, PATUANIBHBIX M SKBUBAJICHTHBIX HAMpPSDKCHUN T10
TOJIIIMHE CTEHKH HUJIMHIPA ¢ marom 1 mm.

VYcnoBue NpOYHOCTH COCTABJIEHO MO TPEThE TEOpUU MPOYHOCTH:

2
sl =PeZ g5

N3 Hero omnpexaensiercss HAPYKHBIM JUAMETP W, COOTBETCTBEHHO, NpPHU 3aJaHHOM
BHYTPEHHEM JMAMETPE - TOJIINHA [IUIUHAPA.
Jlaiee MO W3BECTHBIM JUAMETPAM PACCUUTHIBAIOTCS OKPYKHBIE, paJUAIbHBIE M



OKBUBAJICHTHBLIC HAIIPAKCHUSA U CTOATCA UX SIIIOPLI.
PacueTsl HaHpH}KCHI/Iﬁ BBITIOJIHUTB 4CPE3 K&)K,Z[I)Iﬁ MM.
PaI[I/IaJ'IBHI)IC HanpspKCHU.

_ by O d, 9
S, =-Px 2 } 2+
d--d; 4% ° 5

Oxpy’KHbIE HAITPSHKEHUS:

d> & d> 0
St:'PZxZH 2 1+ .
d, - d Ax “ g

rae I - mojiIipHas KOOopAWHaTa, U3MCHSCTCS OT BCIMYMHBI BHYTPEHHEro paauyca a0

BEJIMYMHBI HAPYKHOI'O paanyca.

Ucnone3ys pynxkuun MAKC u MUH, onpenenure MakCuMaibHblE U MUHUMAJIbHBIC

HAIIPSAKCHUA.

Bapuanr 3

PacueTnsl TOJICTOCTEHHBIX OUWJIWHAPOB 110 BHYTPCHHMM HW BHCIIHHM J[aBJICHHCM.

3anaua perraercs B cpejie TabimyHoro npoueccopa MS Excel.

Bayrtpennee naBnenue pasHo P; = 80 Mlla, a mapyxknoe naBnenue P, = 120 Mlla,
BHyTpeHHUI panunyc = 100 MM, HapyxHbIH pannyc paBeH 200 M. [TocTpouTts 3mops
OKpPY)KHBIX, PaJUaIbHBIX WM DKBUBAJICHTHBIX HANPSHKCHUH IO TOJIIMHE CTEHKH C

maroMm 1 Mwm.

ITo HU3BCCTHBIM AUaMCTpaM  PaCCUYHUTBIBAIOTCA OKPYIKHBIC,
OKBUBAJICHTHBIC HAIIPSAKCHUA U CTOATCA UX SIIIOPLI.

PacueTsl HaHpH}KCHI/Iﬁ BBITIOJIHUTB 4CPCE3 K&)K,Z[I)Iﬁ MM.
PaI[I/IaJ'IBHI)Ie HanpsHKCHU.

S :P1>dgzu' P2>‘de_4xP2-P1 deZ)dBZH
r d2_d2 d2_d2 r.2

OKpy>KHbIE HANIPSKECHUS:

=P1>d(i' P2>duz+4yP2'P1 ydj)d(i

S, x x
2 2 2 2 2
dH - deH dH - d@n r

paaraibHbIE

)41

rae I - mojiIipHas KOOpAWHaTa, U3MCHSCTCS OT BCIMYMHBI BHYTPEHHEro paauyca a0



BEJIMYMHBI HAPYKHOTO pajinyca.
Ucnons3ys pynkimun MAKC u MUH, onpenennte makcuMaibHbIE 1 MUHUMAJIbHbBIE
HaIpsHKEHUS.

Bapuanr 4

PacueTbl COCTaBHBIX TOJCTOCTEHHBIX LWIMHAPOB I10J] BHYTPEHHUM JABJICHUEM.
3asava perraercs B cpejie TadimaHoro mnpomeccopa MS Excel.

B 00OBIYHOM TOJICTOCTEHHOM LMJIMHAPE HEBO3MOXKHO OOECHEeUUTh JIaBlieHHE OOJIbIIIE,
yem 50% OT momyckaeMoro HampspKeHHs, - MPOUCXOIUT ero paspyiieHue. YToOb
CO3/1aTh COCY/bI OOJIBIIETr0 MaBJICHMS, UCTHOJIb3YIOT COCTaBHbIC HMUJIMHAPHI. B Takux
HWIMHAPAX U3-3a MPUMEHEHHs TOCAJKU C HATSITOM MPOUCXOAMT MepepacupereeHue
OKPY>KHBIX HaIpsHKEHUH.

[Mpumenss Il Teoputo mpouyHocTH mMOAOOpaTh HAPYXKHBIM TUAMETP BHEIIHETO
IWINHIpPA, €clii BHyTpeHHee naBienue paBHo 120 Mlla, BHyTpeHHUI AMaMeTp
BHyTpeHHero nuiunapa - 100 MM, npenen TeKyyecTu MaTepruanoB 00OUX IHMIMH]IPOB
— 300 MlIla, momyns ympyroctu marepuana — 200 I'Tla, xkosddumment 3amaca
IPOYHOCTH NPUHATH paBHBIM 1,5. [ToCTpOUTE 3MIOpHI SKBUBAJIEHTHOIO HAIPSKEHUS B
3aBHCUMOCTH OT KOHTaKTHOTO jJuameTpa dk.

N e

YcnoBue IMPOYHOCTHU COCTABJICHO I10 TpeTbeﬁ TCOPHUH IIPOYHOCTH.
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:Plxdd—HE[S]

H 6H
N3 Hero OMpCaACIIACTCA HaPY)KHBIfI ANaMCTp U, COOTBCTCTBCHHO, TOJIIIWHA OUJIMHAPA.

ﬂanee II0 U3BCCTHBIM JHAMCTpAM PACCUHUTBIBAIOTCS 3KBHUBAJICHTHBIC HAIIPSKCHHUA U
CTOSITCA UX DIIOPHI.

®
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HpI/I IMOCTPOCHHUHN OJIIIOP HYKXHO H3MCHATH BCINMYHMHY KOHTAKTHOIO AIWMaMCETpa OT



BEJIMYMHBI BHYTPEHHETO AUAMETPA 10 BEJIMYMHBI HAPYKHOTO AUAMETPA.
Pacuersl Hanps>KeHU BBITIOJIHUTD Yepe3 Kk bl 1 MM

[Io pesynbraTam pacdyeToOB ONPEAECIUTh KOHTAaKTHBIA pPaguyc, IPU KOTOPOM
SKBUBAJICHTHBIC HAIpPsDKEHUS OyAyT MUHUMaIbHBIMU. [[1s1 pemieHust 3TOM 3amauu
cieayeT BocnoJib3oBaTbes Gyukiueir MUH.

Bapuant 5

PacdeTbl TOJNCTOCTEHHBIX NMIWHAPOB. TemmepaTypHble HampspDKeHUS. 3amada
pelraercs B cpeje TabiauuHoro mporeccopa MS Excel.

[Ipumensis Ill Teopuro mpouHocTH MOAOOpPaTh TOJIIMHY CTEHKH TOJCTOCTEHHOTO
IWINHJpA, eciu BHyTpeHHee AaBnenue pasHo 80 Mlla, BHyTpennunii quametp = 100
MM, Marepuai nuinHapa — CT45, koadduiuenT 3anaca mpoOYHOCTH MPUHATH PABHBIM
1,5. IlocTpouTh HSHIOPHI TEMOEPATYPHBIX HANPSHKEHUM IO TOJIIUHE CTEHKHU
pPACcCCYNTAHHOTO IMJIMHJpPA MPH OTCYTCTBUU BHYTPEHHETO W BHEUIHETO JABJICHHUM MPH
nepenane Ttemmepatypel B /0 rpaa, moayns ynpyroctu craiu — 200 [Tla.
TemnepaTypHbiii K03QdHIHEHT THHeHHOro paciupenust cramd 125 * 107, TemnoBoii
peKUM — CTAallMOHApHBIN, €€ W3MEHEHHE IO TOJIIWHE MPOUCXOAUT IO
J0Tapu(PMUYECKOMY 3aKOHY .

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPEThE TEOpUU MPOYHOCTH:

2
11 :Pl:: Ew
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JKe6

N3 nero onpenensercs HApy K HbIM AMAMETP U, COOTBETCTBEHHO, TOJIIMHA [IWIMHAPA.
Jlajiee 1O H3BECTHBIM JAMAMETPAM PAaCCUUTBHIBAIOTCA paJUualIbHbIC, OKPY)KHBIE U
DKBUBAJICHTHBIC HANPSKEHUS U CTOSATCS UX DITIOPBI.

Pacuers! HanpsKEHUI BBIITOJHUTD YEPE3 KaXKAbIA MM.

PannanbHble HANPSHKEHUS:

SrzaxDTng_ d, ,d >(0252><:|2 r ):
2 S oA



OKpy>XHbIE HANPSHKEHUS:
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rae I - modsipHasl KOOPAWHATA, U3MEHSETCS OT BEJIMYMHBI BHYTPEHHETO paauyca N0
BEJIMYMHBI HAPYKHOI'O paanyca.

Ucnonp3ys pynkmmun MAKC u MUH, onpenennte MmakcuMalibHBIE 1 MUHUMAJIbHBIE
HaIpsHKEHUS.

Bapuanr 6
Pacdersl Bpamaromierocst CIUIONIHOTO JUCKa (pacdeT B COOTBETCTBUH C MOJICIBIO

TOJICTOCTEHHOTO IMJIMHpA). 3aJaya pemiaercs B cpeje TabJudHoro mpoieccopa MS
Excdl.

[Ipumenss |l Teopuro MPOYHOCTH paccUUTaTh JIOMYCKAEMYIO YTIJIOBYHO CKOPOCTh
Bpaienus cruomHoro (d,; ® 0) mucka [W], eciu ero HapyskHbIH quamerp paBeH 500
MM, MmaTtepuan — TuTaH, moxaynb ynpyroctu — 100 I'Tla, koaddumment Ilyaccona
paBeH — 0,3, yaenpHbI Bec TuTana — 4500 KF/MS, nomnyckaemoe Hampsbkenne — 400
MITa.
YcnoBue mpoOYHOCTH:
st =3% fzempa? £]s]

32xg
3Hast YIJIOBYIO CKOPOCTb, ONIPEICITUTE IOMYCKaeMOe YHUCII0 000POTOB JucKa (00/MuUH).
Jlanee pacCUMTHIBAIOTCS OKPY)KHBIE, paJdadbHbIe M DKBUBAJICHTHBIC HAIPSIKCHUS U
CTOSITCSI IX DITIOPHI.
PacueTsl Hanps>KeHUN BBHITIOJIHUTD Y€PE3 KK bl MM.
PanuanpHbie HaNpsKEHUS

2
s :%4% m){0,25>d2 - r 2)

r

Oxkpy>KHbIC HAIPSKECHUS:
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rae I - modsipHasl KOOPAWHATA, U3MEHSETCS OT BEJIIMYMHBI BHYTPEHHETO paauyca N0
BEJINYMHBI HAPY>KHOT'O pajnyca.

Ucnonp3ys dynknun MAKC u MUH, onpenennte MakcuMaibHbIE U MUHUMAJIbHBIE
HaIpsHKEHUS.

Bapuanr 7.

Pacder muIMHAPUYECKOTO TOHKOCTEHHOTO COCYJa, 3alOJIHEHHOTO KHUIAKOCThIO. B
ATOM 3ajaue paccMmaTpuBaeTcs Haubosee MmpocTas MOJEIb — ME3MOMEHTHAsl TEOpHs
oOonouek. B kayecTBe HArpy3ku NPUHUMAETCS TUAPOCTATUYECKOE JaBJICHUE
AKUJKOCTH, 3aMIOJIHSIONICH [IWIIHHJIP.

A h R
>
©
\J
3aganue

Ucxonubie naHHbIe:
Kuakocts — Bosa (yaensHbIi Bec g= 10000 H/v®:
Pamnyc nnnmunapa — R = 3 M;
JlnuHa uuHapa —a = 6 M;
Matepuan muauaapa — Ct 20 (mpemen tekydectn 240 MIla, koaddunment 3amaca
IPOYHOCTH MIPUMHUTE PaBHBIM 1,5).
1) 13 yciioBus MPOYHOCTH B COOTBETCTBHE ¢ OE3MOMEHTHOMN TEOpHEH IO YETBEPTOM
TEOPUH MTPOYHOCTH OMPECIIUTE TONIIUHY CTCHKU ITUIMHAPA.
2) TlocTpoliTe AMIOPHI MEPUIUOHATIBHBIX, OKPYKHBIX U 3KBUBAJCHTHBIX HAIPSHKCHHUN
10 BBICOTE IMJIMH]IPA.
B cootBercTBHE C 0€3MOMEHTHOW TEOpHMEH TOHKOCTEHHBIX O00OJOUYEK, B CTEHKaX
MOTOOHBIX COCY/IOB JCUCTBYIOT MOCTOSIHHBIC TIO JJIMHE IMUIMHIpPA MEPUIUOHAIBHBIC
HaIPSHKCHUS, KOTOPBIC PACCYUTHIBAIOTCS IO hopMyIie:

c°Rra

S:
Yo2oh




Y, U3MEHSIOIINECS 10 JUHEHNHOMY 3aKOHY, OKPYKHBIE HAIIPSKCHHUS

S{ x):gxxxg

1) JlomyckaeMoe HaIpsDKEHHE OIPEISIUTE KaK OTHOIICHHWE TMpejeia TEeKy4ecTh
3aJIaHHON MapKu CTalIH K KO3 (OUIIMEHTY 3armaca MPOYHOCTH.

2) CHavayia ¥3 YCJIOBHS NMPOYHOCTH IO YETBEPTOH TCOPUHU MPOUYHOCTH OIPEICITUTE
TOJIIIUHY CTCHKH COCY/Ia:

c>’R:a
SI;{(B :“2—>hx\/§£[s]

Pemure Ha Oymare 3TO HEpaBEHCTBO OTHOCHTEIILHO TOJIIMHBI CTeHKH h. BBemute
MOJIY4YE€HHYIO (DOPMYITY JJI BEIYMCIICHUS TOJIIIMHBI CTEHKHU B STYEHKY pab0OYero JMcTa,
3aMEHUB HEPABEHCTBO HA PABEHCTBRO.

3) IoxacraBnsss tommuay h B dopmynsr (1.24) (1.25) u (1.26) paccuuTaiite
HAPsHKEHUS 110 KoopauHaTe X OT HyJIs 70 a ¢ marom 10 cm

4) MHcnone3ys ¢yukiuun MAKC wu MUH, omnpenennre MaKCHMallbHBIE |
MUHHMAaJIbHbIE 3HAUYCHHUS 110 KAXKJIOMY U3 BHJIOB HANPSHKEHUM.

5) Ha pa3HbIX quarpaMmax IOCTPOUTE MIOPHI BCEX TPEX BUIOB HANPSHKCHUH.
DKBUBAJICHTHOE HAIPSHKEHUE MPH IJIOCKOM HANPS)KEHHOM COCTOSIHUM T10 YETBEPTOM
TEOPUU MTPOYHOCTH PACCUUTHIBAETCS 0 popmyIie:

st =tbivsivb.-s.y]

Ecau HyXHO, 4TOOBI SMIOpa HanpsDKEHUM PacHoJIOKUIACh MPaBWIBHO — BJOJb
UUJIMHIpA MO BBICOTE, MOMEHSAWTE ISl KaXXIOTO psiAa 3HaueHus X U Y MECTaMH.
Kpome Toro, 3HaueHuss X OTCOPTUPYHTE B OOpaTHOM TMOPSJKE — OT OOJBIIETO
3HAYEHUS K MEHBIIIEMY .

Kpurepun oneHku:

Kpurepuii makcumaibHo oueHkn — 10 0ansioB

Brimonnensl Bce TpeOoBaHUS K pacyeTHo-rpaduueckoit pabote. be3 ommubok
BBITIOJIHEH BBIBOJ OCHOBHOU (popMyiibl. ['pamoTHO pa3paboTana TabmudyHas MOJEb B
MS Excel. [IpaBuibHO HCIIONB30BaH MEXaHH3M a0COJIOTHOM aapecanuu siueek. [1pu
MOCTPOEHUU JMIOP MPABWIBHO BbIOpAaH TUN Auarpammbl. JluarpamMma coAepKUT BcCe
HEOOXOJMMBbIE JIsi pelieHus 3anadu atpuOyThl. [lodyuyeHHOe pelieHHe YCHElHO
3alMIIEHO BO BpeMs IMyOJIMYHOT0 00CYKICHHSI B IpYMIIE.

KpuTepuii onenku Ha 8 6a/1710B

BeimonHnensl Bce TpeOoBaHus K pacyeTHO-rpaduueckod pabote. be3 omubok
BBITIOJIHEH BBIBOJ OCHOBHOM (popmyiibl. C HEKOTOPBIMHM HEIOCTaTKaMu pa3paboTaHa
tabnuuHas mozens B MS Excel. He Bcerma rpaMoTHO HCIONB30BaH MEXaHH3M
aOCONIOTHOM azpecanuu sdeek. [Ipy mocTpoeHuu 3MI0p NpaBUIBLHO BBHIOPAH THUI
auarpaMmbl. J[marpamma coJepKUT HE BCe€ HEOOXOAMMbIE UIsl pelIeHUs 3a/layu



atpuOyThl. [lodydyeHHOE pellleHre XOpOoIlo 3allUIIeHO BO BpeMs MYOJIUYHOTO
o0CyX/IeHHsI B TPYTIIIE.

Kpurtepuii MUHMMAIBLHOI OLIEHKN — HA 6 0aJ1J10B

Brinonaensl He Bce TpebOoBaHUsSI K pacyeTHO-rpaduueckoit padore. C HEKOTOPHIMU
OIIMOKAaMU BBITIOJIHEH BBIBOJ OCHOBHOU (hopmyibl. Tabmuunas moxens B MS Excel
MOCTPOCHA CO 3HAYUTEIBbHBIMH HeIOCTaTKaMH. [Ipy pereHnn 3a1auu He UCIOJIb30BaH
MEXaHHU3M a0COIIIOTHOM afpecanuu siaeek. [Ipyu mocTpoeHnu SMIop MpaBUIIBHO BhIOpaH
TUI UarpaMmbl. JlnarpamMma comepKUT HE BCe HEOOXOMMMBIE U1l PEIICHUS 3a/1auu
atpuOyTel. [lomydeHHOE pemeHne YIOBICTBOPUTEILHO 3alIUIIEHO BO BpeMs
MyOJIMYHOTO OO0CYKACHUS B TPYTIIIE.

Kpurtepuii olieHKH «Hey10BJI€TBOPUTEIbHOY!
OueHka «HEyIOBJIETBOPUTEIBHO» BBICTABIISIETCS B TOM CIIy4ae, €CJIU HE BBINOJHEH
XOTs ObI OJTUH MIYHKT KPUTEPHUEB MUHUMAJILHOM OIIEHKH.



MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

15.03.02 «TexHoIornyecknue MaliiHbl 1 000pyI0BaHUES»
(kox ¥ HAMMEHOBAHKE HAIIPABJIEHUS TOATOTOBKY/CITEIMAIBHOCTH)

Oo6opynoBaHue HedTerazonepepadoOTKu
(HaumeHoBaHKe MPOGUIS/HATIPABICHHOCTH/CIICIIMATM3AIIHH )

Tembl pedepaToB
o pucuuruinHe (Moxynio) «l[Ipumenenrne 9BM B MHKEHEPHBIX pacyeTax»

(HauMeHOBaHHUE JIMCLUILIHHBI)

Tema Ne7: AHanu3 BO3MOKHOCTEl Hanbo/1ee H3BECTHBIX MPOrPAMMHBIX MAKETOB
AJIl peleHus MPUKJIQTHBIX 3a1a4

1. OmnepanuoHHBIE CHUCTEMBI, Cpelabl W 000JOYKH, HucToiib3yembie B OBM mnpu
pEIIeHNY MH)XCHEPHBIX 3a/1a4.

2. Maremarndeckuii maker mnporpammuoro obecneuenuss MathCad mis pemenus
NIPUKJIATHBIX 3a7a4.

3. MaremaTtn4eckuil MmakeT MporpaMMmHoOro obecnedenus MathLab mist pemrenus
NPHUKJIATHBIX 3a7a4.

4. TlporpaMMHBIA MakeT ISl MOJCIHPOBAHUS XHMHKO-TEXHOJIOTHUYECKHX CHCTEM
ChemCad m1st pereHns MPUKIaIHbIX 3a1ad.

5. AnmpokcuMariys JaHHBIX METOJIOM HaUMEHBIITNX KBaJIPaTOB.

6. IIporpammupoBanue Ha si3bike AutoLisp AutoCad mist pelneHus NPUKIATHBIX
3amad.

7. TIlporpammupoBanue Ha si3bike Visual Basic AutoCad mnst perreHus mpuKIia HbIX
3ajad.

8. IIporpammupoBanue Ha si3pike Visual Basic MS ViSO mist periieHus mpUKiIa HbIX
3ajad.

9. [TapaMeTpruecKkre MOJICIH MPHU BBIOJHCHUN TpadhUISCKUX MOCTPOCHHI.

10. OnTuMu3anys Ha OCHOBE PEIICHHS 3aJayd JIMHEHHOrO MpPOTrPaMMHPOBAHUS C
MIOMOIIIBIO TIpOrpaMMbl SOlVer wiu HaacTpoiiku [louck pemenus B cpene MS Excel.
11. YwucieHHbIE METOABI HMHTETPUPOBAHHMS U pemeHus auddepeHIHaTbHBIX
YPaBHECHUU.

12. OcHOBBI METOJIa KOHEUHBIX 3JIEMEHTOB.

13. Pemienne nuddepeHnnanbHbIX YPaBHEHUNH XUMUKO-TEXHOJOTUYECKHUX MPOIIECCOB
METOJIOM Pa3JI0KCHUS B PSIbI.

14. MeTo bl ONTUMH3ALMH XUMUKO-TEXHOJOTHYECKUX ITPOIIECCOB.

15. OcHOBHBIE TOMIOJIOTUU BBIYUCIUTEIBHBIX CETEH.



16. CoBpemeHHas BBIYMCIHMTEIbHAS TEXHUKA JUIsI OPTraHWU3alUd WHXKEHEPHBIX
pacueTos.

17. TlepcrieKTHBBI pa3BUTHS KOMIBIOTEPHON TEXHUKHM M HMX BIUSHUE Ha DPEIICHUE
3a71a4 XUMHUYECKON TEXHOJIOTHH.

18. YucioBbIe THITBI JaHHBIX UCIOJIL3YIOTCS B si3bike Visual Basic

19. Onepatopbl BeTBICHHS alropuT™a B si3bike Visual Basic

20. OnepaTopsl UKJINYECKUX BRIYHCICHHN B si3bike Visual Basic

21. Onepatopsl opranu3zanuu (aiiioBoro BBoja U BeIBOjA B si3bike Visual Basic

22. Opranuzanys I0CTyIla K s4YeiikaM 3JIeKTpOHHOU Tabnuibl B si3bike Visual Basic
For Application M S Excel

23. O0bsiBNeHHE TII00ATBHBIX M JIOKAJTBHBIX MTEpeMEHHBIX B si3bIke Visual Basic

24. TIporpaMMHBIE CHCTEMBI KJIacca TaOJUIHBIX MTPOIECCOPOB

25. HazHaueHune TeKCTOBBIX PEIaKTOPOB

26. CucteMsl yrpaBiieHHs 0a3aMu TaHHBIX

2. HazHaueHne MaTeMaTUYECKUX POrPAMMHBIX TAKETOB.

28. Haubonee wu3BecTHbIE MPOTPAMMHBIE CHCTEMBI JJII MOJACIHMPOBAHUS XHMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB.

Kpurepun onenku:

MunumanbHOe Yuciao 0aminoB — 4 Gaia BRICTaBISCTCS MPU HEAOCTATOYHOM CTEMEHU
PaCKpBITUSI TEMBI B XOJI€ CBOETO BBICTYIUICHHS, IPUBE/ICHUSI HEUETKUX apTyMEHTOB U
HE BIOJHE aKTHBHOE Y4YacTHE B AMCKYCCHUHU IO IpobiieMe, KoTopas Oblia pacKpbiTa B
X0JIe JOKJIa/a.

MakcumanibHOoe uyHclio OamioB — 8 Oa/ioB BBICTABISIETCS MPU  MOJHOLUEHHOM
PACKpBITUM TEMbl B XOJI€ CBOETrO BBICTYIUICHUS, MPUBEIACHUS YETKUX APTYMEHTOB U
JI0Ka3aTeNIbCTB, a TAK)KE aKTUBHOE y4acTUE B TUCKYCCHH MO MpolieMe, KoTopas Oblia
packphbITa B X0/1€ JOKJIa/Aa.



MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

15.03.02 «TexHonOrn4ecKnue MaliHbl 1 000pyI0BaHUE
(xom ¥ HAaMMEHOBAHKE HAIIPABJIEHUS TIOATOTOBKY/CIIEIMATIBHOCTH)

Oo0opynoBaHue HedTerazonepepadoOTKu
(mammenoBanue MPOGUII/HATIPABIEHHOCTH/CIICIIATTN3AITHH )

Tembl 1J151 cod0ece10BaAHUA
no gucuuruiuHe (Moxynio) «l[Ipumenenne 9BM B HHKEHEPHBIX pacyeTax»

(HaMeHOBaHME TUCIIUTLIHHBI)

Tema Ne2: Kinnaccupuxamusi THIOBBIX 32/1a4 B HHKEHEPHBIX pacueTax

1. O6mas kinaccudukaiuys nporpaMmmHoro ooecreuenuss IBM.

2. Kitacc cucteMHOT0 porpaMMHOT0 00eCIiedeHus: KOMITbIOTepa

3. Kitacc ”HCTpYMEHTATLHOTO ITPOTPAMMHOTO 00ECIIeYeHUST KOMITBIOTEPA

4. Kiacc npukiafHOro NporpaMMHOI0 00ecieueH s KOMIIbIoTepa

5. OCHOBHBIE KJIaCChl TUTIOBBIX 3a/1a4 WHKEHEPHBIX PACUETOB

6. OnTUMU3AITMOHHBIC 33/1a4U MHXCHEPHBIX PACUETOB

7. CyTh MeTO1a HUCXO/ISIIIIETO MPOSKTUPOBAHUS

8. JlekoMMo3uLIMs aNropuTMa PelieHNus] MHKEHEPHOU 3a7jaul Ha MOYJU

9. MexmonynbHBIN UHTEp(ENC TporpaMM HHKEHEPHBIX PACUETOB

10. UnTepdeiic momp30BaTENs MPOrpaMMbl PEIICHUS 3aa91 WHKEHEPHOTO pacyeTa
11. JIeKOMITO3HIIHSI aJITOPUTMA PEIICHHS HH)KCHEPHOH 3a1a4M Ha ITOIPOrPaMMbI
12. Opranuszanus B3auMOCHCTBUS TPOTPaMM C IIOMOIIBIO THIIEPCCHIIOK

13. daiinoBeIil crioco0 OpraHM3aIMM TEpeIadyd JaHHBIX MEXIy TPOrpaMMHBIMH
MOTYJISIMU

14. WwuxeHepHble 3a7auyd, B KOTOPBIX TpeOyeTcs BBINOJHEHUE TIpaduuecKux
IMOCTPOCHUMN

15. Ucnons30Banme pacTpoBOM Tpaduiky TP peIICHUN WHKEHEPHBIX 337129

16. Ucnonbs3oBanue PppakTaibHON IpaUKy MPU PEIICHUN WHKEHEPHBIX 33724

17. Ucnionb30BaHKne BEKTOPHOM TpadUKu U pelieHUU MHXEHEPHBIX 3a71a4

18. OcHoBHbIE TpadUueCcKy MPUMHUTHUBBI B POTpaMMax BEKTOPHOU Irpaduku

19. OcHoBHBIEC KOMaH/IbI U OTIEPAIlMU B BEKTOPHOI rpaduke

20. Kitacc mporpaMMHBIX cucTeM, oTHocsuxcs k rpynne CAD

21. Knacc nporpaMMHBIX cUCTeM, oTHOcsuXcs k rpynne CAE

22. Knacc mporpaMMHBIX cHCTeM, oTHOCsmXcs K rpynne CAM

23. Knacc nporpaMMHBIX CUCTEM, OTHOCSIIIMXCS K TPYIIE KOMIBIOTEPHBIX MOCIICH
24. O6mas cxeMa mporecca MoJAeIuPOBaHUS.

25. Tlporecc BepuuKaImy MoIeIu



26. 3agava NpoBEepKHU aJ€KBAaTHOCTU MOJICIIH

27. TecTupoBaHuE KOMITBIOTEPHON MOICITN

28. CyTb BU3YyaJbHOTO IPOTPAMMHUPOBAHUS

29. IIpuHIUTIBI 00BEKTHO-OPHUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHHUS.
30. CoObITHiiHASE MOJIE€ITb POTPAMMHUPOBAHUS

Kpurtepuu onenku:

MakcumanbHoe unciio 0amioB — 8 0auioB BBICTaBISIETCS €CJIM COOEcelOBaHUE
IpOTEeKaeT TMpPU AaKTUBHOM OOMeHe uH(popManued MexXAy CTyJACHTaMH |
npenojaBaTeyieM; BOIMPOChI W OTBEThl CIEAYHOT € OO€MX CTOPOH; OTBETHI
MOJIHOIIEHHBIE M PAa3BEPHYTHIC; BO BpeMsi coOeceqOoBaHUSl CTYACHTHl MOJAHMUMAIOT
WHTEPECHBIC U OPUTHHATBHBIC TPOOIEMBI.

MunumansHoe uucino 0OamioB — 4 Oala BBICTaBISETCS NPU MPEUMYILIECTBEHHO
OJIHOHAMPABJICHHOM IMOTOKE WH(OpMAIMK;, OTBETHI CTYJICHTOB OJHOCIOXHBIE U 0e3
Pa3bACHEHMI; BOIPOCHl HOCAT TPUBHAIBHBIA XapakTep, BO Bpemsi Oecelsl
NPaKTUYECKA HE TMOJHUMAIOTCA OCTpPbIE MPOOJIEMbl U HE MPUBOIATCA B KayecTBE
MPUMEPOB MPAKTUUECKUE CUTYAIIUH.
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