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AHHOTaHI/Iﬂ K JUCIUIIJIMHE

Haseanue .
0 I/IH)KeHepHLIH AHAJIN3 U ONITUMAJIBHOC MIPOCKTUPOBAHUE
UCUUNTUHDL

Homep 93 |A1<a0¢muuecmu2 200 | 2018/2019 | cemecmp | S
15.03.05 «KOHCTpYKTOPCKO — TEXHOJIOTHYECKOE O0ecIieueHre

Kadgpeopa TMull Ilpocpamma MAaIIMHOCTPOUTEIHHBIX IPOM3BOICTBY (YPOBEHb OakaaBpHata),
npodmib — « TEXHOIOTHs MAIIIMHOCTP OCHHSD)

Cocmasumens CmupHoB B.A., K.T.H., JTOLEHT

Ienu u 3a0auu
OUCYUNTIUHDL,
OCHOGHble Hembl

Heﬂﬂ: OCBOCHHUEC METOIOB OIITUMAJILHOI'O IMMIPOCKTUPOBAHUA U MHKCHCPHOI'O aHaJIM3a ISl peIICHUS 3a/1av
MAaIIuHOCTPOCHUST

33}13'—[“: an06peTeHHe 3HaHI/II71 0 OCHOBaM HHXCHCPHOI'O aHa/lu3a U METOAaM ONTHMAJIBHOI'O ITPOCKTHUPOBAHUS,
HpI/I06peTeHI/Ie yMeHI/Iﬁ NPUMCHATE METOAbI ONTHMAJILHOI'O MNPOCKTUPOBAHUA IS PEHICHUA TEXHUYCCKUX 3aiayd
MAalIuHOCTPOCHUS HpI/IOGpCTeHI/Ie HAaBBIKOB pPCHICHUA 3aJa4 ONTHUMAJIBHOI'O IPOCKTHPOBAHUS C HCHOJIB30BAHUEM
TPUKJIATHBIX ITPOrPaMMHBIX IIPOAYKTOB.

3HAHUSL. CIIOCOBbI ONTUMAJILHOI'O TTPOEKTUPOBAHMS KOHCTPYKLMIM; CIIOCOBbI ONTUMAJIBHOI'O TIPOEKTHPOBAHUS
TEXHOJIOT Uif;

YMEHMSI: ®OPMYJIMPOBATH U PELLIATD PA3JIMYHBIE 3AJJAUU OIITUMAJILHOI'O [IPOEKTUPOBAHUS KOHCTPY KLU U
TEXHOJIOT 1.

HABBIKHW . PEILIEHIS 3AJIAY OIITUMAJILHOTO IIPOEKTUPOBAHUS C MCIIOJIb30BAHMEM ITPUKJIAIHBIX TTPOI'PAMMHBIX
MPOYKTOB.

JIeKlIﬂﬂ (OCHOBHBIG TeMBI)I HOCTaHOBKa " PCUICHUE 3a/la4 MHXKCHEPHOI'0 aHaJIn3a U ONTUMAJIbHOI'O IMPOCKTUPOBAHUA.
I/IH)KeHepHLIfI AQHAJIN3 W OIITUMAJIBHOC HpOCKTI/IpOBaHI/Ie KOHCprKI_[PIﬁ. HH)KeHepHLIfI aHaJIn3 W OITHUMAJIBHOC
HpOGKTHpOBaHI/Ie TeXHOJ'lOFPIﬁ.

IIPAKTUYECKHE 3AHATHSI. ONTUMAJILHOE IIPOEKTUPOBAHME KOHCTPYKIIMIA HA OCHOBE PEILIEHUS 3AJIAYU
BE3YCJIOBHOM ONTUMIMBALIMK. OITUMAJIBHOE IIPOEKTMPOBAHME KOHCTPYKLIMMI HA OCHOBE PEWIEHHUS 3AJAYU
HEJIMHEMHOI'O TIPOIPAMMMPOBAHMS. ONTUMAJIBHOE NPOEKTUPOBAHWE TEXHOJIOTMM HA OCHOBE PEIIEHUS 3AJIAYN
JIMHEMHOI'O [IPOI'PAMMUPOBAHMSI.

Ocnoenasn
aumepamypa

1.ONTUMAJILHOE YIIPABJIEHHE B TEXHUMECKMX CUCTEMAX. ITPAKTMKYM [DJIEKTPOHHBIN PECYPC] : YUEBHOE ITOCOBME /
E. A. banamoBa, 0. I1. bapMETOB, B. K. butiokoB, E. A. XpoMbIX ; 11011 PEJI. B. K. BUTIOKOB. — DJIEKTPOH.
TEKCTOBBIE JIAHHBIE. — BOPOHEX : BOPOHEXCKUIT TOCYJAPCTBEHHBI YHUBEPCUTET WHXEHEPHBIX TEXHOJIOIMA,
2017. — 288 c. — 978-5-00032-307-6. — PEXUM JIOCTYTIA: HTTP://WWW.IPRBOOKSHOP.RU/74014.HTML

2. KnrwioB, 1O. B. IIPUKJIAZHBIE METOJbI ONTUMMBALIMU. YACTh 1. METOABI PENIEHHUS 3AJIAY JIMHEMHOIO
TIPOTPAMMUPOBAHHMS [DJIEKTPOHHBIM PECYPC] : VUEBHOE MOCOBME / }O. B. KupmuioB, C. O. BECEJIOBCKAS. —
DJIEKTPOH. TEKCTOBBIE JIAHHBIE. — HOBOCUBMPCK : HOBOCHMBUPCKMIA TOCYJIAPCTBEHHBIM TEXHWUYECKHIA
YHUBEPCUTET, 2012. — 235 c. — 978-5-7782-2053-9. — PEXUM JJOCTVIIA: HTTP://WWW.IPRBOOKSHOP.RU/45430.HTML

Texnuueckue
cpeocmea

VYueOHble ayUTOPHH IS IPOBEACHHUS 3aHATUH JICKLIHOHHOT 0, CEMHHAPCKOT'0 THIIA, IPYIIIOBBIX U HHIWBHIYaJIbHBIX
KOHCYJIBTAIIMH, TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUHON aTTeCTalli 00y4aroMXCs, UL
CaMOCTOSATEJIbHON paboThl CTY/IEHTOB.

Komnemenuuu

Ilpuobpemaromea cmyodenmamu npu 0c60eHUU OUCYUNIUHDL

[Ipogheccuonanvruie

IIK-1. ClIOCOBHOCTh IPUMEHSTH CIIOCOBBI PALIMOHAJILHOI'O HCIIOJIB30BAHUS HEOBXOJIUMBIX BUIOB PECYPCOB B
MAIIMHOCTPOUTE/LHBIX  [IPOM3BOJCTBAX, BbLIBUPATh OCHOBHBIE U BCIIOMOIATEJIBHBIE MATEPUAJIBL LS
U3TOTOBJIEHUS UX U3ZEJIMIA, CIIOCOBBI PEAJIM3ALIMM OCHOBHBIX TEXHOJIOIMYECKUX IPOLIECCOB, AHAJIMTUYECKUE U
YUCJIEHHBIE METO/IBI IIPU PA3PABOTKE MX MATEMATHUYECKUX MOJIEJEMN, A TAKKE COBPEMEHHBIE METO/IbI PA3PABOTKU
MAJIOOTXOJHBIX, DHEPT OCBEPEIAIOIUX U KOOI MUECKU YUCTHIX MAIIMHOCTPOUTEJILHBIX TEXHOJIOI Uit

IK-3. CIIOCOBHOCTh YYACTBOBATb B IIOCTAHOBKE LIEJIEM ITPOEKTA (ITPOTPAMMBI), EI'O 3AIIAY TIPH 3AJIAHHBIX
KPUTEPUSIX, LIEJEBBIX OYHKLUAX, OIPAHUYEHUSAX, PA3PABOTKE CTPYKTYPbl UX B3AUMOCBSI3EM, OIIPEJEJIEHUU
[IPOPUTETOB PEIIEHIS 3AJIAY C VUETOM IIPABOBLIX, HPABCTBEHHBIX ACIIEKTOB [IPO®ECCUOHAJILHOM JESITEJILHOCTU

3auemnuvix
eounuy

Popma Ilpakmuueckue JIABOPATOPH | Camocmosamensnas
nposedenus Jexyuu

3auamuii sanamus BIE PABOTBI paboma

Bcezo uacoe - 72 16 16 - 40

Buow Judgp.3au KIUKP ITOArOTOBKA K
KoHmpona | /3au/ K3

®@opma nposedenus | TIPAKTUIECKHM

Yerosue satema | Tonyienue oueHku camocmoamenvhou | SAHIATUSAM, 3AUETY,

0ucuunﬂ UHbl — «3a4YTCHO»

OUCUUNTTUHBL

dopmur 3ager HET pabomut BBIITOJIHEHUE
3A0AHUI CP
Ilepeuens oucuyunnun, 3nanue MaTeMaTHKa, pH3HKa, HHPOPMATHKA, MATEMAaTHYECKOE MOJICITUPOBAHIE

Komopuolx Heobxoo0umo onsn U3yuyeHu: TEXHOJIOTHIECKUX MMPOIECCOB B MAITMHOCTPOCHUN



http://www.iprbookshop.ru/74014.html
http://www.iprbookshop.ru/45430.html

1. Ilesm u 3a1a4M M CHMILIAHBI.

]_Ie.]'lbl() npenoaaBaHvsa  JUCHUILIMHBL  SBJIACTCA OCBOCHHUC MCTOJO0B  OIITHUMAJIBHOI'O
MMPOCKTUPOBAHUA U MHXXCHCPHOI'O aHalIn3a JJIA PCHICHUS 3ala4 MAallIMHOCTPOCHUS.

3agauM IUCUMILIMHEL:
— TpuoOpeTeHHe 3HAHWM 10 OCHOBaM HWHXCHEPHOTO aHalM3a W METOJaM ONTHMAJILHOTO
MIPOCKTHPOBAHUS
— TpHOOpETEHHE YMEHUU MPUMEHSATh METOJIbI ONTUMAIBHOTO MPOCKTHPOBAHUS JUIS PEIICHHS
TEXHUYECKUX 3a/1a4 MAITHHOCTPOCHHSI,
— TpHOOpETCHHE HABBIKOB PEIICHUS 33]]a4 ONITHMAJILHOTO IMMPOSKTHPOBAHUS C HCIIOJIb30BAHHEM
MIPUKJIATHBIX TTPOTPAMMHBIX TIPOIYKTOB.

B PE3yabTaTe U3y4yCHUA JUCHUIIINHBI CTYJICHT JOJIKCH.

3HATh:
—  CHOCOObI ONITUMAIBHOTO IPOEKTUPOBAHNS KOHCTPYKIIHUIA;
— CrHocoObl ONITUMAIBHOTO TPOEKTUPOBAHUS TEXHOJIOTHI.

yMeTh:
— (dopmynupoBaTh W pemiaTh pa3IMYHBIE 33/lad4d  ONTHUMAJIBHOTO  TPOEKTHPOBAHUS
KOHCTPYKIIUW U TEXHOJOTHH.

BJIAJIeTh:
— HaBBIKAMU PEIICHUS 33]]a4 ONTHUMAJILHOTO MMPOSKTUPOBAHUS C UCIIOJIH30BAHUEM TPHUKITATHBIX
MIPOrPAMMHBIX MTPOTYKTOB.

2. Mecto mucuumiuHbl B cTpykrype OOII:

JlucrunauHa OTHOCUTCS K BapuaTuBHOM yactu biok 1. Jlucummummab (MOTyin).
JIy1g u3ydeHus QUCHUIUIMHBI CTYIEHT TO0JKEH |

3HAThb:
— OCHOBHBIC IIOJIOKECHHS TCOPHUHU MATEMATHYCCKOT0 MOACIMPOBAHUA TEXHUYECKUX CUCTEM,
— OCHOBHBIC ITOJIOKCHUA MaTEMAaTUYCCKOI'O aHaJlxn3a.

yMeTh:
— UCMOJb30BaTh OCHOBHBIE METOJbl IOCTPOCHMSI MaTeMaTHMYECKHUX MOJEJeil MpoIeccoB,
CHUCTEM, UX 3JIEMEHTOB U CHCTEM YIIPaBJICHHUS,
— OIICHHUBATh TOYHOCTh U JOCTOBEPHOCTH PE3YAbTATOB MOJICIUPOBAHHUS.

BJIAJeTh:
— HaBBIKAMHU pabOThI C MPOTPAMMHOM CHCTEMOH JUIi MaTeMaTHYeCKOr0 W HMMHTAIMOHHOTO
MOJICITUPOBAHUSI.

I/IzyquI/Ie JUCITUITIINHBI 6a3preTc;1 Ha 3HAHUAX, IOJYUYCHHBIX IIPU HM3YYCHUU JUCHUIIINH:
MaTeMaTI/IKa, dusuka, I/IH(i)OpMaTI/IKa, Marematuueckoe MOICIIMPOBAHUEC TEXHOJIOTHUYCCKUX
IIpoOLECCOB B MAIIMHOCTPOCHUH.

3. TpeOoBaHus K pe3y/IbTATaM OCBOCHHUS AMCHUTNIMHBI:

3.1. 3nanus, npuodpeTaemMbie B X0/1€ H3yUEeHUS! U CUUIIMHBI

Ne i/ 3Hanus

1. Metoasl HHKCHCPHOT'O aHaJIn3ad Y ONITUMAJIBHOTO ITPOCKTUPOBAHUA KOHCpr’KI_II/Iﬁ

2. Metoasl HWHKCHCPHOTO aHaJIn3a U ONITUMAJIBHOTO ITPOCKTUPOBAHU A TEXHOJIOT Ul




3.2. yMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1€ U3YYCHHUA NUCHUITJIUHBI

Ne i/ YMeHust

1 @opMynMpoBaTh M peuiarb 3aJadd ONTUMAIBHOIO IPOCKTUPOBAHMS KOHCTPYKLMHU H
TEXHOJIOTUN
3.3. HaBblku, npuodperaeMble B X0/1e H3y4YeHHUs TUCHHUIITUHBI

Ne n/m HaBbikn

1 peuicHuda 3aJa4 ONTHUMAJIbLHOI'0 IIPOCKTUPOBAHUA C HCIOJB30BAHUCM IIPUKIAJHBIX
IIPOTPaMMHBIX IIPOAYKTOB

3.4. KOMHeTeHHI/II/I, npuoﬁpeTaeMble B X01€ MBYYCHUSA TUCHUIIJINHBI

Komnerenuuun

[IK-1 CrnocoGHOCTh  NPUMEHATH  CIOCOOBI  PAlMOHAIBHOIO
WCTIOJIb30BAHUS HEOOXOTUMBIX BUJIOB pecypcoB B
MAaIIMHOCTPOUTENBHBIX TPOM3BOJICTBAX, BHIOMPATh OCHOBHBIE U
BCITIOMOTATENIbHBIC MaTepHalibl Ui W3TOTOBICHHUS WX W3JICNNH,
CIOcOOBI  peaH3alii  OCHOBHBIX TEXHOJIOTHUYECKUX TIPOIIECCOB,
AQHATMTHYECKHE W YWCJICHHBIE METOIBl TpU pa3pabdoTKe uX
MaTeMaTHYeCKUX MOJIENIe, a TakKe COBPEMEHHBIE METOJbI
pa3pabOTKH MaJOOTXOJHBIX, DHEProcOEPEeraimmuX M IKOJOTUIECCKU
YHCTBIX MAITHHOCTPOUTEIEHBIX TEXHOJIOTHH

IIK-3 CnocoOGHOCTh y4acTBOBaTh B IIOCTAHOBKE IIEJCH MpOEKTa
(mporpaMmbI), €ro 3afgad TpH 3aJaHHBIX KPUTEPHSX, IIETICBBIX
(GYHKIUAX, OTPAaHUICHUSAX, Pa3paOb0TKE CTPYKTYPBI UX B3aMMOCBSI3EH,
OTIpE/ICTICHUN TPHUOPUTETOB PEIICHUS 3a/a4 C YY4ETOM IPaBOBEHIX,
HPABCTBEHHBIX ACTIEKTOB PO(PECCHOHATBLHON e TEITHHOCTH

3nanusa (Ymenusi |HaBpIkn
(NeNe m3 |(NeNe u3 | (NeNe u3
3.1) 3.2) 3.3)
2 1 1
1,2 1 1

4. CTpyKTypa U coJep:KaHue JUCHUILINHBI

4.1. Pa3gennl IMCHUILIMH M BUALI 3AHATHI

Buabl yue6Hoii padoThbl,
DopMbI TEKYIIIET0 KOHTPOJISI
2 = J BKJIIOYasi
Ne 5| E B ycneBaeMocTH (10 HeaeasAM
Pasz[e.ﬂ 8 Q o CaMOCTOATEJIbHY IO
n/ S| 59 ceMecTpa)
JUCIHHUIIIUHBI s 2 = pa60Ty CTYACHTOB U o
n Sl =8 Dopma MpoMeKyTOTHOI
©|TpyROeMKOCTD (B 4acax) aTTecTauum (no cemecmpam)
aek |mpak| naé |CPC* il
OTBeTsl Ha BONPOCH Ha
[loctanoBka U  pelieHue 1 JIEKIUH. KonTponbHas
1 | 3anad HHKEHEPHOTO | 2 4 |24 10 pabora. Pabota Ha
" | aHanmu3a W ONTHUMAaIbHOTO 3 MPAKTUYECKUX 3aHATHIX:
MIPOEKTHPOBAHUS 4 TeKYIIUN KOHTPOJIb
BBITIOJTHEHUS 3aJJaHHI.
5
6
. OTBeTbl Ha BONPOCHI Ha
WNnxeHepHeplit  aHanmuz u 7
JIEKIIMH. 1 aTTecTalus.
ONTUMAJIbHOE 8
2. 5 8 |8 |- 18 | Pabora Ha mpaKTHYECKUX
MPOEKTUPOBAHUE 9 .
. 3aHATUSX: TEKYIIHH KOHTPOJIb
KOHCTPYKLUHI 10 .
11 BBITIOJTHEHUS 3aJaHHI.
12
3. | Unxenepubit anamm3z u |5 |13 |4 |4 |- 10 | 2 arrecranus. KonrponbHas




OTNITUMAJILHOE 14 pabora. PaGora Ha

MPOEKTUPOBAHUE 15 MPAKTUYECKUX 3aHATUSAX:

TEXHOJIOT Uil 16 TEKYILUN KOHTPOJIb
BBIIIOJIHCHM S 33JaHUN.

3auer 2 Bompocs! 1 3a1aHus K 3a4eTy

Bcero 3a cemectp, B TOM

qucle KOHTPOJIb 16 |16 |- 40

CaMOCTOSTEIBHOM PabOTHI

4.2.  Conep:kaHue pa3ejioB Kypca

No Pazien 3uanus | Ymenusi | HaBbiku
/i e — (nomep | (Homep (HoMep
u3 3.1) u3 3.2) u3 3.3)
1. Beenenue. IlpuMeHeHME WHXEHEPHOIO aHalW3a U
ONTUMAJILHOTO IIPOEKTHPOBAHUS JUIs pelieHus
MalIMHOCTPOUTENBHBIX 3a/1a4.
1 2. Kparkue Teopernyeckne CBECHHS O pemieHuu 3amad | 1, 2 1 1
ONTUMAJILHOTO MTPOEKTUPOBAHMSL.
3. @opMmyaMpoBKa U TpUMEpHl 3ajady ONTHUMAaJIbHOIO
MIPOEKTHUPOBAHMUSI.
1. OntrManbHOE TNPOEKTHUPOBAHWME KOHCTPYKIMM Ha
OCHOBE pelleHHus 3a7adyd  OJHOMEpHOW  Oe3ycClIOBHOM
ONTUMHU3ALINH.
2 2. OntumanbHOE€ TPOCKTUPOBAHME KOHCTPYKIMA Ha 1 1 1
OCHOBE DpCIICHMs] 3aJaud MHOTOMEPHOW  Oe3yCIOBHOM
ONTUMU3ALINH.
3. OntumanbHOE€ TPOCKTUPOBAHME KOHCTPYKUMA Ha
OCHOBE PEIIECHHUs 33a41 HEJIMHEHHOTO POrpaMMHUPOBAHUSL.
1. OntumanbHOE€ MPOEKTUPOBAHME TEXHOJIOTUM  Ha
3 OCHOBE pEIICHUS 3aJadd JIMHEWHOTO IPOrpaMMHUPOBAHUS: 2 1 1
rpaduyeckoe perieHre, CUMILIEKC-METO/I.

4.3. HaummeHoBaHMe TeM NPAKTHYECKHUX 3aHATHI, HX colep:KaHNe H 00beM B Yyacax

No Ne paznena Tpynoem-
HaumeHoBaHMe TeMbl IPAKTHYECKOI0 3aHITHS H €70 COAeP:KaHue
n/m | AMCUMIIIMHEI KOCTb (4ac)

OnTumanbHOE MPOEKTUPOBAHHE KOHCTPYKIMM HA OCHOBE
peleHus 3a/1a4u 0e3yCIOBHON ONTHMH3AIINH.

Heobxooumo cocmasums mamemamuueckyro mooeib 3a0ayu.
onpeoeiums — NPOeKMHble — napamempvl U YCMAHOSUMDb
83AUMOCE53b  MeNHCOYy — HUMU,  CHopmMyauposams  Kpumepuil 4
ONMUMANLHOCMY, — NPOBECMU  AHAIU3  GAUSAHUSL  NPOCKMHBIX
napamempog Ha Kpumepuil onmumanvHocmu. Pewums 3adauy
OOHOMEPHOU  Oe3YCNOBHOU  ONMUMUAYUU — AHATUMUYECKUM
Memoodom u memodom nepebopa. Pewums 3a0auy MHO20MePHOU
0e3yC106HOU ONMUMUZAYUU MEMOOOM NOKOOPOUHAMHO20 CHYCKA.

OntuManbHOE TPOCKTUPOBAHUE KOHCTPYKIM HAa OCHOBE
pelIeHHs 3a]1a4d HETMHEWHOTO MPOTPaMMHUPOBAHUSI.

Heobxooumo cocmasums mamemamuyeckyro Mooeib 3a0auu
HEUHEUHO20 NPOCPAMMUPOBAHUSL:  ONpedeumsb  NPOeKMHbLE 8
napamempvl U YCMAHOBUMb  63AUMOCE53b  MENHCOY  HUMU,
cpopmynuposams Kpumepuil ONMUMATILHOCU,
chopmynuposamv  ycrosus-ocpanuyenus.  Pewums — 3a0auy
HEeUHEUHO20 NPOSPAMMUPOBAHUSL MEMOOOM CILYYAUHO20 NOUCKA.




OnTumManbHOE TPOSKTUPOBAHUE TEXHOJIOTHI HA OCHOBE PEIICHUS
3a/1a4¥ JTUHEHHOTO MPOrPAMMHUPOBAHHS.

Heobxooumo cocmasums mamemamuyeckylo Mooeib 3a0auu
JUHEUHO20 — NPOSPAMMUPOBAHUS.  ONpedelumsb  NPOeKmHuble
napamempvl U YCMAHOBUMb  B3AUMOCEA3L  MENCOY  HUMU,
chopmynuposams Kpumepuii ONMUMATILHOCMIU,
cpopmynuposams  ycrosusi-oepanuyenus.  Pewums  3a0auy
JUHEUH020 NPOCPAMMUPOBAHUSL 2pAPUUecKU U ¢ NOMOWbIO
CUMNJIEKC-Memood.

Bcero

16

4.4, PeKOMeH}IyeMbIe 06pa30BaTeJ’leble TEXHOJOI'MM M HHHOBAIIMOHHBbIEC (l)OprI

yueOHBbIX 3aHATHI

Jlia popaOOTKU M 3aKperieHus MaTepraia Mo JUCIHUILUIMHE NMPUMEHSIOTCS (MHTEpaKTHUBHAS

TEXHOJIOTHS / MTHHOBAIMOHHAs hopMa yIeOHBIX 3aHSITHH):
— ®@OoHJI TECTOBBIX BOIPOCOB M 3324 10 KaXKJI0i TeME Kypca.
— KomruiekT BorpocoB ¥ 3a/1a4 17151 KOHTPOJIbHOM paboTHI.
—  KomrmiekT nHAMBUyaTbHBIX 3aIaHUN IS JTA0OPATOPHBIX PaboT.
— KoMriekT nHANBHIyaTbHBIX 3aITaHHUH TSI CAMOCTOSTENBHBIX paboT.
— Bugeo-npeseHTanum JeKIIMOHHOTO MaTepuaa.

5. CopepxaHue CcaMOCTOATEJbHON PadoOThl CTYJAEHTOB.
TeKyLIero KOHTPOJs YyCIIeBaeMOCTH,
OCBOCHMS TUCHMILIHHBI

5.1. Conep:xaHue cCaMOCTOSITETbHOM padoThI

OueHo4yHbIe cpeacTBa ISt
NPOMEKYTOYHON aTTecTallul MO0 MTOram

v ° _
2 | mcnmmmenns Hanwenonarste Tem cormn (1)
1 19 [ToctanoBKa ™ pemieHUWe 3a1ad HMHXKCHEPHOTO aHaau3a | 10
' ONTUMAJIBLHOTO MPOEKTUPOBAHUS
5 19 NmxeHepHbIi aHAMW3 W ONTUMAJIbHOE MPOEKTUPOBAHHUE 18
' KOHCTPYKIIMH
3 13 NmxeHepHbIi aHAIM3 W ONTUMAJIbHOE MPOEKTUPOBAHHUE 10
' TEXHOJIOT Ui
3auer [ToaroroBka Kk 3auery. 2
Bcero 40

5.2. OueHo4HbIe CpPeACTBA, HCIOIb3yeMbIe ISl TEKYLIEro KOHTPOJIS yCIEBAEMOCTH H
MIPOMEXYTOYHON aTTeCTallMi OOYYaroIIMXCS MO MTOTaM OCBOEHUS IUCHUIUIMHBI, UX BHUJABI U
¢dbopmbl, TpeOOBaHMA K HUM M INKallbl OLIGHWBAHUS MPHUBEACHBI B MPHIOKEHUU K pabodyeit
nporpaMmMe AUCUUILUIUHBI «DOHI OLIEHOYHBIX CPEACTB MO JUCHUIUINHE «HXXEeHEepHbIN aHallu3 U
ONTUMATFHOE MTPOEKTUPOBAHKEY», KOTOPOE 0(OPMIISIETCS B BHJIE OTJIEIBHOTO JOKYMEHTA.




6. YueOHo-MeTOAMYecKOe U HH(OPMAIMOHHOE O0ecneyeHue TUCIUILIHHBI.

a) OcHoBHas1 JIMTEpaTypa

Ne Tox
HauMeHoBaHNe KHUTH
n/n n3aaHus

OnTuMmanbHOE yIpaBJIeHUE B TEXHUYECKUX cucTemMax. [IpakTukym [DaeKTpoHHBIN
pecypc] : yaebHoe mocobue / E. A. bamamosa, FO. I1. Bapmeros, B. K. butiokos,
1 E. A. Xpowmsbix ; ox pen. B. K. BuTiokoB. — DJeKTpOH. TEKCTOBbIE JaHHbIE. —
Boponex : BopoHeXCKHII TOCylapCTBEHHbIH YHUBEPCUTET HWH)KEHEPHBIX
texnonoruit, 2017. — 288 c. — 978-5-00032-307-6. — Pexum nmocryma:
http://lwww.iprbookshop.ru/74014.html

2017

Kupunnos, 10. B. Ilpuknagasie meronasl ontumusarnuu. Yacte 1. Metombl
pelieHus 3ajad JMHEHHOro MporpaMMHpOBaHMs [DNEKTpOHHBIN pecypc|
2 yuebnoe mocodbue / 0. B. Kupumios, C. O. BecemoBckas. — DJIEKTpOH.
TeKCcTOBble aaHHble. — HoBocubupck : HoBocuOupckuil rocynapcTBeHHBIN
TexHn4deckui yausepcutet, 2012. — 235 ¢. — 978-5-7782-2053-9. — Pexum
noctyna: http://www.iprbookshop.ru/45430.html

2012

0) lonosiHuTe/ILHAA JIUTEpPaTYypa

Ne I'on
HanmeHnoBaHHe KHUTH
n/n n3IaHus

CmepnioB, A. A. AHATMTHYECKOE pELIeHUE 33/1a4 ONTUMAIIBHOTO MTPOEKTUPOBAHUS
AJIEMEHTOB HECYIIUX KOHCTPYKIUMH [DIEKTPOHHBIA pecypc| : METOIUYECKHe
1 yKa3aHHs K BBITIOJIHEHHUIO JoMarnrHero 3amanus / A. A. CmepaoB. — DIEKTPOH.
TEKCTOBbIE JaHHble. — M. : MOCKOBCKMH TOCYJapCTBEHHBIH TEXHUYECKUU
yauBepcuteT umenn H.D. baymana, 2011. — 40 ¢. — 2227-8397. — Pexum
noctyna: http://www.iprbookshop.ru/30916.html

2011

Peitsnua  B.M. UYwucnenHple MeETONbI ONTUMHU3AIMHU: Yy4eOHOE TocoOue.
[OnexTponnbiii  pecypc] / B.M. PeiiznuH; ToMmCKM MOJMUTEXHUYESCKUN
2 | yauBepcuteT. — Tomck: M3a-Bo Tomckoro mommrexHudeckoro yHuBepcutera, | 2011
2011 - 105 C. Pexum JIOCTyTa:
http://window.edu.ru/resource/650/75650/files/OPTIMISATION.pdf, cBoGoaHbIit

B) Ilepedyennb pecypcoB HHPOPMANMOHHO-KOMMYHHMKAIIMOHHOI ceTu UHTEpHeT:
. DnektponHas oubnmoreunas cuctema «IPRbooksy» http://www.iprbookshop.ru
. baza nanupix Hayunoii anexkrponnoii onbarnoreku eLIBRARY.RU https://elibrary.ru/
. baza manneix Web of Science https://apps.webofknowledge.com/

4. baza mannbix Scopus https://www.scopus.com Nupopmanmonnas cuctema «EnuHoe OKHO
J0CTyMa K 00pa3oBaresibHbIM pecypcamy» http://window.edu.ru

5. CnpaBouHo-mipaBoBas cuctema «I'apant» http://www.garant.ru

6. becrutatnas anexktpoHHas MHTepHET OMONIMOTEKa HOPMATHUBHO-TEXHUYECKOH JIMTEpATyphI
TexJIut http://www.tehlit.ru/

7. baza naHHBIX Tpo(decCHOHATBHBIX CTaHAAPTOB MUHHCTEPCTBA TPyAa M COLMATIBHOM
samutel PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. denepanbHas rocyaapcTBeHHas WHpopMaIMOHHas cuctema «HarmoHabHas AIIEKTpOHHAS
oubnmrorekay» https://H36.pd

9. HaumoHaneHBIN mopTan oHnaiiH o0ydenus: «OTkpeITOE 0OpasoBanue» https://openedu.ru

10. Ba3bl maHHBIX MUHHUCTEPCTBA SKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

11. Ocdunmanpaeiii caiit denepanbHOTO areHTCTBAa MO TEXHUYECKOMY PETYIUPOBAHHIO U
MmeTpostoruu http://protect.gost.ru/

12. MupoBas uuppoas Oubmmoreka https://www.wdl.org/ru/ DnexTpoHHas OubIHOTEKA
Programmer’s Klondike https://proklondike.net/

wWN P
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r) YueOHO-MeTOoAM4YecKOe o0ecnieyeHue U CIUTIINHbI

1. CmupHoB B.A. Meroauueckue yka3aHusi 110 BBINOJIHEHHMIO MNPAKTUYECKON paboOThl IO
mucuuminHe «VHXEeHEepHbI aHaau3 U ONTHUMAaJIbHOE NPOEKTHPOBAaHUE» Ha TeMy «OnTuMallbHOE
MIPOEKTUPOBAHUE KOHCTPYKIM Ha OCHOBE peEIIeHUs 3afayd Oe3yCJIOBHON ONTHMHU3ALIUNY.
Botkunckuii pumman VoxI'TY nmenn M.T. Kanamnnkosa. Botkunck, 2017 — 12 c.

2. CmupHoB B.A. Metoauueckue yka3aHHsl 10 BBIOJHEHHIO IMPAKTHYECKOW pPabOTHI MO
mucuuminHe «VHXeHepHbI aHaau3 U ONTHUMAalIbHOE MPOEKTHPOBaHUE» Ha TeMy «OnTuMalibHOE
MIPOEKTUPOBAHUE KOHCTPYKLMH Ha OCHOBE PEUICHMS 33Jayd HEJIMHEHHOro MpOrpaMMHPOBAHUD.
Botkunckuii pumman VoxI'TY nmenn M.T. Kanamnnkosa. Botkunck, 2017 — 12 c.

3. CmupHoB B.A. Metoauueckue yka3aHHs 110 BBIOJHEHHIO MPAKTHYECKOW pPaOOTHI MO
mucuuminHe «VHXeHepHbI aHaau3 U ONTHMAalIbHOE MPOEKTHpPOBaHUE» Ha TeMy «OnTuMalibHOe
MIPOEKTUPOBAHUE TEXHOJIOTUH Ha OCHOBE pEIIEeHUs 33aJayd JMHEHHOro NporpaMMHUpPOBAHUS.
Botkunck, 2017 — 12 c.

4. Metoauueckue ykazanus «OQopmiieHre KOHTPOJIBHBIX PaboT, pedepaToB, KypcOBBIX padboT
U MPOEKTOB, OTYETOB IO MPAKTUKE, BBIMYCKHBIX KBaTU(PUKAIMOHHBIX paboT». CocraButenu: A.1O.
Vpazbaxtuna, P.M. BbakupoB, B.A. CwmupHoB [OnexktpoHHbIi pecypc]. Pexum nocryma:
HTTP://VFISTU.RU/IMAGES/FILES/DOCS/METODICHKA_PO_OFORMLENIU_V3.PDF

5. Y4eOHO-METOMUeCKOe  TOCOOMEe TO0  OpraHu3alud  CaMOCTOSATEIBbHOW  paboOThI
obOyuatontuxcs. CoctButenu: E.B. UymaxoBa, P.M. bakupoB [DnexktponHblli pecypc]. Pexum
noctyma: HTTP://WWW.VFISTU.RU/IMAGES/FILES/DOCS/METORG_PO_SAM_RABOTE.PDF

n) IlporpammHoe obecnieyeHue
1. Microsoft Office.
2. KOMITAC-3D.

7. MarepuajibHO-TeXHHYECKOE O0ecreyeHue TUCIMTILTHHbBI:

1. CriennanbHbIE TTOMEIICHUS - Y9eOHbIC ayJAUTOPUU IS MPOBEACHUS: 3aHATUN JIEKIIMOHHOTO
THIIa, 000PYJOBAaHHBIE JOCKOM, CTOJIAMH, CTYJIbSIMHU.

2. CnenuanabHbIe MOMEIIEHUS - YIeOHbIC ayTUTOPUH I TPOBEACHUS: 3aHATUH CEMHHAPCKOTO
TUIA, TPYIIOBBIX W WHAWBUIAYAIbHBIX KOHCYJbTAIMK, OOOPYIOBaHHBIE JOCKOH, CTOJIAMH,
CTYJBSMH.

4. CreuuanbHbIE MOMENIEHUS - YYCOHBIC ayIUTOPUHU I MPOBEACHHUS TEKYIIETO KOHTPOJISI
yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTtaluu oOydarouuxcs, 000pyJoBaHHbIE JOCKOHM, CTOIaMH,
CTY/bSIMHU.

5. ChenuanpHble TMOMEINICHUS - Y4eOHbIe ayAUTOPUM JUIsl OpPraHU3alMM M TMPOBEACHUS
CaMOCTOSITENIbHON  pabOThl  CTYIEHTOB, OOOpPYAOBAaHHBIE KOMIIBIOTEPAMU C BO3MOKHOCTHIO
MOAKITIOUEHUs K ceTu «IHTepHeT», CTOJIaMU, CTYJIbSIMHU.


http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf
http://www.vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
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DenepanbHOTO rOCY1apCTBEHHOTO OIOKETHOTO 00pa30BATEIBHOTO YUPEIKICHHS
BbICILIEr0 00pa30oBaHUs
«>KeBCKHM IOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nvenn M.T. KanamHukoBay»

(B® ®T'BOY BO «MkI'TY umenu M.T. KananraukoBay

Kadenpa «TexHomoruss MammmHOCTPOSHUS U IPUOOPOCTPOCHUS»

®OHJT
OIIEHOYHBIX CPE/JCTB

MO JUCLUTIAHE

keHepHBIN aHAJIN3 U ONTUMAJILHOE IIPOEKTUPOBAHNE
(HAaMMEHOBaHHE MUCIUTIIAHBL)

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOrHYecKoe obecneueHrue MalnHOCTPOUTENbHBIX

OPOU3BOACTB»
(ubp ¥ HAUMEHOBAHKE HANIPABJICHHUS/CHEINATBHOCTH)

TexHoa0r1s MalIuHOCTPOCHUS
(HanMeHoBaHUE MPOQUIIS/CTICITHATEHOCTH/MarHCTEPCKOI POTPAMMBI)

OakanaBp
KBaJIH(DUKAITUA (CTCHGHB BBIHyCKHHKa



IIACHIOPT
®OHJA OIIEHOYHBIX CPEJCTB

MO JUCUUIIMHE (MHKEHEPHBIN AHAJIN3 1 ONTUMAJIBHOE NPOEKTUPOBAHUE»

(HaMMEHOBaHHUE THCIUIIIINHEI)

Kon
Ne Pasznen KOHTpoJmpyemoii | HammeHoBaHMe OLIEHOYHOTO
n/n AUCHHUITIIMHBI KOMIICTCHIIMHA cpeacrea
(msm ee yacTn)
1 [TocTtaHOBKa U pemIeHue 3a1a9 HHXEHEPHOTO IK-3 Kontponsnas pabdora. Pabora Ha
aHaJIM3a ¥ ONTUMAJIBEHOTO IIPOSKTUPOBAHUS MPaKTUYECKUX 3aHATHAX: TeKYIIUH
KOHTPOJIb BEIIIOJHEHUS 3alaHuU.
2 WmKeHepHBId aHAIW3 W ONTHUMAJbHOE [K-1 PaboTa Ha mpaKTHYECKUX 3aHATHIX:
NPOCKTUPOBAHUE KOHCTPYKUHH TEKYIHH KOHTPOJIb BBITOJHEHUSA
3aJaHUMN.
3 WmkeHepHBI aHATTN3 ¥ ONTUMAIEHOE [K-1 KontponrHas pabora. Pabora Ha
NPOEKTUPOBAHHE TEXHOJIOTHH MPaKTUYECKUX 3aHATHAX: TeKYIIUH
KOHTPOJIb BBIIIOJITHCHUA 3a[[aHPII>i.
4 3auer

ONnucCAHUA SJIEMEHTOB ®OC

Haumenosanue: 3a4et
IIpeocmasnenue ¢ @OC: iepevyeHb BONPOCOB
Ilepeuensv 6onpocoe 0na npogedenus 3auema:

1.

2.
3.

[TpoekTHbIE MapaMeTpbl, KPUTEPUI ONTUMAIBHOCTH U YCJIOBHSI OTPAaHUYEHHUS IIPU PELICHUH 3a/1a4
ONTUMAJIBHOT'O IMTPOCKTUPOBAHMA.

[Tpumepsl 3a1a4 ONTUMAJIBHOIO IPOEKTUPOBAHUS.

OnTumanbHOE NPOEKTUPOBAHUE KOHCTPYKIIMI Ha OCHOBE PELICHUS 33a4l OJJHOMEPHOU 0e3yCcIoBHOM
ONTUMH3ALHH.

OnTumanbHOE NPOEKTUPOBAHUE KOHCTPYKIIMI HA OCHOBE PELEHUS 3a7aul MHOTOMEPHOM
0e3yCIOBHON OMTUMU3AIINH.

OnTumanbHOE NPOEKTUPOBAHUE KOHCTPYKIIMIM Ha OCHOBE PELICHUS 33/1a4i HETMHEHHOTO
IIPOrPaMMHUPOBAHUS.

OntuMansHoe IMPOCKTUPOBAHUC TEXHOJIOTHI HAa OCHOBE PEIICHHUA 3aJa4u JIMHEUHOTO
IpOTrpaMMHUPOBaHUS: rpauyeckoe peleHue, CUMILIEKC-METOI.

Kpumepuu ouyenxu:
[IpuBenensl B pazuene 2

Haumenosanue: xontpoiabHas pabota
Ilpeocmaenenue 6 @OC: HaOoOp BapUaAHTOB 3aJaHUN
Bapuanmut 3a0anuii:

KonTposabHas padora Nel

OnpenenuTts pa3Mepsl HUIMHIPUYECKOTO 0aka co chepruyecKuM JHOM U TUIOCKOW KPBIIMIKOH 00beMOoM
V. CTOMMOCTh IIHCTOB I M3TOTOBJIEHHS 0aka COCTaBIAeT cr py6/mM°. CTOMMOCTH CBAapHBIX IIBOB
cocraBisieT cL pyo/m. TpeOyercs obecreunTh MUHUMATbHYIO CTOMMOCTh 6aka C, KOTopas orpenensiercs

KakK

CyMMa CTOMMOCTH JINCTOBOI'O MaTrepuaja C. - F u croumoctu CBAapOYHbIX pa60T c L.

Pexomenmanus: HCO6XOIII/IMO CBCCTU 3aJavy ONTUMH3AINH K O,Z[HOMCpHOﬁ C IOMOIIBIKO YCJIOBHUSA-
OrpaHU4CHUS.



N

Wi D |

{’; LAl

BapuaHt V, m® Cr, pyo/m? CL, py6/m
1 0,05 900 750
2 0,025 600 700
3 0,2 1000 450
4 0,5 750 1000
5 0,125 800 1100

KoHTpoanHuas padora Ne2
HCHOJ’ILSYSI I‘eOMCTpI/I‘ICCKYIO I/IHTepHpeTaHI/IIOZ

1. HaiiTi 3HaueHus IEpEMEHHBIX X U Y, 00paIlaouX B MUHUMYM WJIK MaKCUMyM (QyHKIM0 F:
F=Ax+By;

MPY 33JaHHBIX OTPAHUYCHHUSX:
AXx+By <3Ha1<> C,
Ax+B,y <3Ha1<> C,,
Ax+ B,y <3Hm<> C,
A, x+B,y <3Hak'> C,
x>0,y=>0
2. HaiiTu ontumanbHOE 3Ha4eHHE 11eeBoi QyHKIuuU F.
3. [IpoBepuTh NMpaBUIBLHOCTH PELICHUS C TOMOIIBI0 HaacTpoliku "Pemarens" OpenOffice.Calc.

Nel A+ | B1 |3Hak| C1 ] A2 | B2 |3Hak| C2 | As | Bs |[3Hak] Cs | A+ | Bs |3Hak| Cs | A B opt
11 2 2 > 7 12| 5 > ]130) 7]110] <13]3 2 < [ 12] 2 3 | min
21 1 2 > 4 1 1 > 3 1 -1 > | -2 5 3 < [ 15] 1 1 | max
31 -1 4 > 2 2 2 > 5 2 1 < ) 5 -1 > 5) 1 2 | min
41 -1 2 > 1 1 2 > 2 8 4 < |12] 2 -1 > -2 2 1 ]| max
5] -1 1 > -1 1 6 > 6 1 -2 > | 2|12 | 1 > 6 8] 2 | min
6] 6 |10 >125] -2 1 > | -2 1 -2 > | -6 3 1 > 6 1 4 | max
71 4 3 > 6 -5 2 > [-10] 2 -1 > | 1 1 -2 > -4 2 3 | min
8] -1 2 > -2 1 4 > 4 1 -1 > 2 1 1 < 6 3 1 | max
91 1 1 > 1 4 1 > 2 8 1 < 6 1 4 < 6 5 2 | min
10] 1 1 > 3 4 1 > 8 1 2 < 6 5 4 < 20| 4 1 | max
1] 1 2 > 4 -1 116 [ > 4 8 -2 > 6 5 4 < [20] 1 3 | min
12] 2 1 > 2 -1 3 > 3 2 -1 > | -2 3 1 < 6 3 2 | max
13] -1 2 > 6 -1 1 > 2 4 3 < | 24| 2 -1 > -2 ) 6 | min
14] 3 1 > 6 -2 5) > 10} 7 4 < | 28] 10| -6 > | -15] 4 3 | max
15] 7 2 > 7 -8 1 > | 4 2 -1 > | 4 5 4 < |[20] 3 4 | min
16] 1 2 > 4 -1 1 > -2 1 2 < 6 1 -2 > -2 3 5 | max
17] 3 2 > 6 4 1 > 4 5 4 < |2} 1 2 < 6 3 2 | min
18] -1 3 > 3 6 1 > 6 5 8 < |15] 1 -1 > -3 2 5 | max
19] -1 2 > -1 1 1 > 4 6 5) < |30} 1 -2 > -4 5, 2 | min
20| 2 5 >]110] 6 5 > [ 15] 2 -1 > | -2 5 3 < 115] 5 3 | max
21] 5 1 > 5 2 ) > 5 3 1 < 6 5 6 < | 15] 38 1 min
22| 1 1 > 2 4 1 > 4 2 1 < 4 1 -1 > -2 2 5 | max
23| 1 3 > 3 4 3 > [ 12 ] 2 3 < |12] 4 -1 > 4 1 3 | min
24| 1 1 > -1 2 3 > 6 1 -3 > | -6 5) 4 < 20| 2 1 | max
25| 4 1 > 4 1 5 > 5 1 1 < 5 3 S5 1 >1-15] 1 2 | min
26] 5 4 > [ 10| -1 ) > 5 2 1 < 6 3 -2 > -3 | -3 2 | max
27] 1 3 > 6 2 1 > 8 1 1 < 8 1 -1 > -4 2 -3 | min
28| 1 3 > 3 3 2 > 12 ) 7 6 < | 42| 2 -2 > -1 ] 1 1 ]| max
29| 1 2 > 3 -1 2 > | -2 1 -5 > 1 -5 1 1 < 4 1 -2 | min
30] 2 5 > 120 -2 &) > 6 5 -1 > 1 -5 1 1 < [ 10 ] -1 5 | max
311 1 4 > -2 1 4 > 8 3 -2 > 6 5 4 < 140] -3 1 min
32] 1 3 > 3 7 2 > | 14| 2 -3 > | -6 2 5 < |[20] 1 1 ] max

Kpumepuu ouyenku:
[IpuBenens! B pazaene 2

Haumenosanue: pabora Ha MPAKTUUECKUX 3AHATUIX: TEKYIIMH KOHTPOJb BBITTOJTHEHUS
3aJIaHUN.



IlIpeocmasnenue ¢ @OC: nepevyeHb 3aJaHUN
Bapuanmut 3a0anuii:
IIpakTnueckoe 3ansaTue Nel
3agaua Nel
Heo6xoaumo Haiitu pasmepst (h, d, ¢) Oyakepa ¢ kpoimkoit. O6beM OyHKepa (0€3 ydera KpBIIIKH)
nomxken coctaBnath V, m>. TpebyeTcs obecneuuTh min CTOMMOCTh OyHKepa (CyMMa CTOMMOCTH [IHA,
GOKOBBIX CTEHOK M KpbimKH). CTomMocTh 1 M2 nHA cocTaBiser C1, py6/m?. CrommocTb 1 M? GOKOBBIX
CTEHOK M KPBIIIKH COCTABISET C2, py6/M2.
VYkazanus:
1) UckitounTh OIMH MPOEKTHBIN apaMeTp, UCHOJb3ys OTpaHuYeHHUE 110 00beMy OyHKepa.
2) Pekomenmyercsi ommcaTh T'€OMETPHUYECKYHO (GopMy OyHKepa C MOMOIIbIO APYroro MHOMKECTBA
YIIPaBJIIEMBIX TIEPEMEHHBIX.

Bapuant V, M2 c1, pyo/m? 2, pyo/m?
1 4 600 150
2 5 400 220
3 6 350 130
4 7 500 200
5 4 280 160

3agaua Ne2 (BapuanTthl 6-10)

Tpebyercst onpenenuTh pa3Mepbl CBApHOTO Oaka JJIs XpaHEHUS JKUIKOCTH, UMEIOIIET0 MUHUMAITBHYIO
cebecTronmocth. O6beM Gaka momken coctasisth V m°. O6mias miiHA Gaka JOMKHA COCTAaBIATH Ls M.
CTOMMOCTB JINCTOB JUIS H3TOTOBIIEHUS 6aka coCTaBseT cr pyo/M2. CTOMMOCTD CBAPHBIX IIBOB COCTABIIAET
cL pyo/m.

Pemuth 3amady onTHMH3AIUHU, TPEIBAPUTEIHLHO UCKIIOYHB JBE MEPEMEHHBIC M3 TPEX C ITOMOIIBIO
YCIIOBUI-OrPAHUYEHHM.

Y

. -

Bapuant A cL, pyo/m
6 0,1 250
7 0,2 150
8 0,125 400
9 0,15 1,2 600 300
10 0,175 0,8 900 350

3amaua Ne3 (BapuaHThl 11-15)
Nmeercs emkocth, cocrosimas u3 N orcexkoB. EMKOCTh M3roTOBJICHa M3 JIMCTOBOTO MaTepualia C
UCIIOJIb30BaHUEeM cBapku. CBapHbIC MIBBI MMOKAa3aHbl Ha PUCYHKE YTOJIICHHBIMH JIMHUAMH. BHyTpeHHUE
crenku obume. O6muit 06beM eMkocTu coctapiser V m°. TpeOyeTcs onpenenuTs pa3Mepsl eMKOCTH a, b,




h u3 ycinoBust oOecriedeHns: MUHUMAJIbHOW CE0ECTOMMOCTH HM3TOTOBIICHHS, KOTOpAsi ONPEIEIseTCs Kak
CyMMa CTOMMOCTH JIMCTOBOIO MaTepuaia c. - F ¥ CTOMMOCTH CBapOYHBIX paboT ¢, -L .

Pemmuts 3ala4y ONITUMHU3AlIUK METOAOM IMMOKOOPAUHATHOI'O CITYCKaA.
L\ P

Bapuast V, M3 N Ck, pyo/M? cL, pyo/m
11 10 5 1000 200
12 6 3 800 400
13 12 4 700 300
14 8 5 500 350
15 6 3 600 200

3agaua Ned (BapuanTthl 16-20)

W3 mpsMoyroapHOro JiMcTa TpeOyeTcs H3rOTOBUTH OTKPBITBIA Oak. Pasmepbl a, b u X sBistorcs
IIPOEKTHBIMH NapaMeTpaMu. bak nomkeH nMerb oobeM V. Taxke M3BeCTHA CTOMMOCTB Ck 1 M? JHCTa M
crouMocTh CL 1 M cBapHoro mmBa. Haiitm pa3mepbl 0aka, MMEIOIIEr0 MHUHUMAIBHYIO CTOMMOCTH
HU3TrOTOBJICHNA, KOTOpa?[ OHpCIIeH?IeTC?I KaK CYMMa CTOUMOCTHU JIUCTOBOI'O MaTCpI/IaJIa Ce - F U CTOUMOCTHU

CBapOYHBIX paboT ¢, -L.

-~
a
Bapuanr V, M CF, py6/m? cL, pyo/m
16 0,1 800 250
17 0,2 700 150
18 0,125 500 400
19 0,15 600 300
20 0,175 900 350

IIpakTHyeckoe 3ansitue Ne2

3anaya 1. IIpoekTpoBaHue CBapHOM rpyInbl

Haiitu pasmepsl cBapHOW Tpymibl, 00ECMEYMBAIOIINE MUHUMAJIBHYIO CTOMMOCTBH €€
u3rotoBinenus. Jlanwl cruenyroue BeduuuMHbl: M - BeaMuMHA W3rMOAarolmero Wiu
KpyTsiero MoMeHnta, kH-m; P - Benuuuna pactsaruBaromieit mim cxumaronieit cuibl, kKH; L
- BBUIET, M; MaTepual OalKd M CBAPHOTO MLIBA; C1 - CTOMMOCTh M3TOTOBJIEHUA 1 MM>
cBapHOro mBa, pyo/Mm>; c¢; - crommocTh 1 MM° Marepuana Oalku M CBapHOrO IIBA,
py6/mm3,

CoenuHsieMble ETald U CBapHbIE HIBBI JOJDKHBI 00Ja/1aTh TOCTATOYHON MPOYHOCTHIO.
Kpowme Toro neranu q1omkHbI 001a1aTh JOCTATOYHON YCTOMUHMBOCTBIO.

Bap. | Puc. M, kH-Mm P, xH L, M Marepuan c1, pyo/mm® c2, pyo/mm®
1 1 - 20 1,0 Cr3 0,03 0,0006
2 2 - 50 1,2 Cranp 10 0,05 0,0003




3 3 16 10 1,6 Cr10 0,01 0,0002
4 4 8 15 1,0 Crams 1012A 0,02 0,0005
Puc. 1. ®nanroBeiii cBapHoil moB. | Puc. 2. JloO6oBoit cBapHOW IIOB.
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3anaua 2. IlpoekTHpOBaHNe ABYXCTEPKHEBO KOHCTPYKIIHM.

TpeOyercst onpeneauTs MapaMeTpbl JBYXCTEPKHEBOM KOHCTpyKiuu: h - BbicoTa, D -
HapYXXHBIH auamerp TpyOku, d - BHyTpeHHHU# nuameTp TpyOku. 3amaHa Harpyska P,
AeiicTByromas Ha (epMy, U PacCTOSHUE MEXAY ornopaMu a. BricoTa KOHCTPYKLMH He
JO0JDKHA TIpeBblmaTh BenuuuHbl H. Hanpspkenwst cxatuss B TpyOKax HE JOHKHBI
npeBbIIIaTh Mpenesa MPOYHOCTH Marepuana. TpyOKH He TOJIKHBI TepATh YCTONUHMBOCTB.
Marepuan crepxHeil u3BecTeH. ToIMHA CTEHKH TpyO4aTtoro npoduis A0HKHA ObITh HE
meHee 0,5 mM.

ObecneunTh MUHUMAIBHYIO MAacCy KOHCTPYKIHWH, YIOBIETBOPSIONIYIO BCEM YCIOBUSIM-
OTpaHUYCHUSIM.

a D
KR
LA




Bapuant P, xH a,Mm H, m Martepuan
1 10 1 15 Cr3
2 8 0,5 1 Cranb 10
3 6 0,6 1,2 Cr0
4 5 1,5 2 Crans 10I2A
5 3 1,2 0,9 Cranb 20

3anaua 3. Pasmenienne Tpex OKpysKHOCTel

N3 mpsAMOYrosbHOro JHCTa HEOOXOAMMO BBIPE3aTh TPU OKPYKHOCTH H3BECTHBIMH
paguycamu Ri, Rz, Rs. TpeOyeTcs onpenenuTs, Tie Hy»KHO pa3MECTUTh IIEHTPBI YKa3aHHBIX
OKPYXXHOCTEH (X1, Y1, X2, Y2, X3, Y3) TaK, 4TOOBI IPSIMOYTOJILHBIN JINCT UMEJT HAaUMEHBIITYIO
I0Ia b (100 IIOIIAIb OTX0A0B JOJKHA OBITh MUHUMAIBHOM).

Y

V>

V3
Vi

AQ

Bapuant | Ry, MM | Ry, MM | R3, MM
1 20 25 40
2 30 55 80
3 20 40 55
4 25 40 70
5 30 40 65

3anava 4. OnTumMaJbHOE NPOEKTHPOBAHME NPYKUHbI CKATHUS

TpebOyercs ompenenutb pa3mepsl npyxuHbl cxatus (Do - cpemnumit muamerp, d -
IUaMEeTp TMPOBOJIOKH, N - YKCIO0 paboyux BUTKOB), KOTOpas HMEET MHUHHUMAJIbLHO
BO3MOKHYIO Maccy.

TpeOyeTcst o0ecreyuTh BBINOJHEHUE CIEAYIOIUX YCIOBUN-OrpaHUYCHUI:

- 0caJika MPY>KUHBI A I0JHKHA HAXOIUTHCS B MIpeaeaax Amin...Amax;

- IPY’KWHA HE JOJDKHA Pa3pyIIaThCs MO ISHCTBHEM CHUTHI P;

- BHYTPEHHMU (MM BHEUTHUN) AMAMETpP MPYKUHBI HE JOJDKEH ObITh MeHee (0osiee) Dmin
(Dmax);

- IOJKHO COOJTIOAAThCS YCIIOBUE YCTOMUMBOCTH MPYKUHBI,



- YUCJ0 paboyux BUTKOB N HE MEHee 3;

- uHIeKc npyxunbl C=Do/d nomkeH HaxoauThes B mpeaenax 4...20;

- COOCTBEHHAsI 4YaCTOTa KOJICOAHUH MPYKMHBI HE JOJDKHA MPEBBIIATH BETHIUHY frmax.
Hcxonueie napameTpsl:

P - Harpy3ka Ha npyxuny, H;

G=0,8-10° MIla - Mmoxynb caABUra 2-ro poja;

[t]=560 MIIa - nonmycTuMoe KacaTteJbHOE HAPSIKEHHUE.

Bapuant P,H Amin, MM Amax, MM Dmin, MM Dmax, MM frnax, 11
1 1000 10 20 32 - 500
2 10000 20 50 50 - 250
3 1000 20 50 80 - 200
4 1000 10 20 - 100 250
5 5000 20 50 - 100 500

3agaua 5. OnTuMajibHOE NPOCKTUPOBAHUE KOJIbIA ISl AUHAMOMeETpa

TpebyeTtcst onpenenuTh ONTUMANIbHBIE pa3Mephl KoJiblla (I - BHyTpeHHUN paauyc, t -
TOJIIIIMHA KOJIbIIa, D - mmpuHa KOJbIa), KOTOPOE SBIISACTCS YYBCTBUTCIBHBIM 3JIEMEHTOM
nuHaMomeTpa. Kputepuem ONTHUMaIBHOCTH SIBISETCS Macca Koiblla (0o 00beMm),
KOTOpast I0JKHA OBITh MUHUMAJIBHOU.

TpeOyeTtcst o0ecreyuTh BBITOJHEHUE CISAYIONUX YCIOBUN-OTpaHUYCHUI:

- BEpPTUKAJIbHAs OCaJKa KoJiblla MOJ JEWCTBUEM CHJIbI P JOJDKHA JIekKaTh B Mpenaesiax
xmin--.}Mmax;

- KOJIBITO HE JIOJDKHO pa3pyliaThesl Mo 1eHCTBUEM CUJTBI P,

- BBICOTA KOJIbIIa JIOJKHA JIekaTh B nipeaenaax Hmin...Hmax;

- TOJIIIMHA KOJIbIIa TOJDKHA OBITh HE MEHEE tmin;

- IIMPHHA KOJIBLIA JODKHA OBITh HE MEHEE Dpin.

HcxonHbie mapaMeTpsl:

P=1000 H - nau6oJipiiast Harpy3Ka Ha KOJIbIIO;

E=2,1-10°> MIIa - MOayIb YIPYTOCTH;

[6] - monmycTuMoe HopMalnbHOE Hanpsbkenne, MlIla;

}\min, }\max, Gl, Hmin, Hmax, tmin, bminy
BapHaHT MM MM ]\5[1_][3 MM MM MM MM
1 0,2 1 500 50 125 2 10
2 1 2 500 50 125 2 12
3 0,2 1 1000 | 50 125 2 10
4 2,5 5 500 50 125 2 10

3agaya 6. OnTumMabHOE MPOEKTHPOBAHME X0A0BOI0 BUHTA.



Tpebyercss CHpOeKTUpPOBATH XOJOBOW BHUHT C
OpsIMOYTOJIBHOM pe3b00il AJii BHHTOBOTO JIOMKparta.
HeoOxomumo ompenenuts cienyronie pasmeps: d -
HApYXHBIM JUaMeTp BUHTA; P - mar pe3nObl; h - BeicoTa
raiiku. KputepueM onTUMaJIbHOCTH PEIICHUS SBIISIETCS
Macca BHHTA, KOTOpas MOJDKHA OBITh MHUHUMAIBHOM.
HcxonHbiMu TaHHBIMU sBIIsitOTCS: Q - oceBas cuia; [o]
- JIONMYCTHMOE HOpMajbHOE Hampskenwe; E=2,1x10°
MIla - Moaysb ynpyroctu MaTepuaia BUHTa; | - BeicoTa
noapeMa Tpy3a; f - kosduIMeHT TpeHUs BHHTA O
raiiky; [(] - momycTumoe naBiCHHE Ha IMOBEPXHOCTH
BUTKOB; p=7,8x10° kr/mMmM® - mmoTHOCTH MaTepmana
BHUHTA.

KoHcTpykuus nomkHa oOecreyuBaTh BBINOJHEHUE
CIEAYIOINX YCIOBUM-OIPaHUYCHUM:

- pe3b0a JOJKHA OBITh CAMOTOPMO3AILEHCS;

- TpPUBEJCHHBIC HAMNpsDKEHUST B TeEJI€ BHHTA HE
JIOJKHBI TIPEBBIIATH TOMYCTUMOMN BEJIMYUHBIL;

- YHCJIO BUTKOB PE3bObI B Talike N0KHO ObITh He Oosee 10;

- IaBJICHUE HA MTOBEPXHOCTH BUTKOB HE JOJKHO MPEBBIIATH JOMYCTUMOM BETUYUHBI;

- BUHT HE JIOJKEH TEPATh YCTOWYHUBOCT.

ChopmynupoBaTh 3a7ady ONTUMH3AIMU M PEIIUTh €€ METOJaMU HEJIMHEHHOTO
MIPOTPaMMHUPOBAHUSI.

[Ipumeuanus:

- BBICOTA MPSAMOYTOJIBHOM pe3b0bl paBHA €€ MIMPUHE U paBHA IMOJIOBUHE I1ara.

Bapuanr Q. H [c], MIla I, MM f [q], MIla
1 10000 300 500 0,1 10
2 50000 300 500 0,1 10
3 20000 120 250 0,1 10
4 50000 300 100 0,15 12

3anaua 7. IlpoekTHpOBaHNe MOABECHOH KOHCTPYKIMH.

Tpebyercst cipoeKTHUPOBATh MOJIBECHYIO KOHCTPYKIIHUIO, COCTOSIIYIO U3 IIECTH TPOCOB U
Tpex 0anok (cM. pUCYHOK). I3BeCTHBI:

W1, Wa, W3 - Beca 0aJlok (Bec IPUIIOKEH K IIEHTPY TSHKECTH KaKIoW Oajku);

W, - marpy3ounas cnoco6Hoctb TpocoB 4 u B; , W - TpocoB C u D; , W3 - Tpocos E u F;

l1, Io, |3 - mMHE! 6asnok.

K 6ankam 2 u 3 nmpukiagsiBaeTCs MOJe3Has Harpyska Xi, Xo. TOUKM TPUIIOKEHHS CHJIT
OMPENENSIOTCA KOOPAUHATAMH X3, X4. 1 peOyeTcs ONpeAesuTh ONTUMAIbHbIE 3HAYEHUS X1,
X2, X3, Xa, TPU KOTOPBIX CYMMapHas TIOJIe3Hasi Harpy3ka Ha KOHCTPYKIHUIO Xi+Xp
MaKCUMaJsbHa.



s oy
A b B
bama 1
L 7
‘ 1 4
i bamka 2
£ " F
7l X
L = bama 3
Bapuant w1, kH W, kH ws, kH W1, kH W,, xH Ws, kH i, m I, m I3, m
1 1 0,7 0,5 3 2 1 6 5 4
2 0,5 0,4 0,2 3 2,5 15 5 4 2
3 0,7 0,5 0,4 3,2 2,5 1,2 7 5 4
4 0,7 0,5 0,3 3,1 2,5 15 3 2 1

IIpakTnyeckoe 3ansaTue Ne3

3amauda 1. XuMu4yeckuii 3aBoj

XuMmudeckuil 3aBoj Hpou3BoAuT 2 mpoaykta (4 u B). g uxX MpOU3BOJCTBA HCIONB3YIOTCS 2
TexHojoruuecknx mpomecca (1 wm 2). s mpow3BOACTBA OJHOW CIWHUIBI TPOAYKIMU A Tpedyercs
mpouecc 1 B TeYeHUH @1 4acoB, mpoliecc 2 - B TEUEHUH 8z 4acoB. [[isi mpou3BOJACTBA OAHON €TUHUIIBI
nponykuuu B tpebyercs mporecc | B Tedenun b1 dacos, mpouecc 2 - B Tedenun by vacos. Ilpomecce 1
MOYHO HCIOJIb30BaTh (1 4acoB B CyTKH, mporecc 2 - O2 yacoB B cyrku. [Ipu MpOM3BOJCTBE OIHOM
eIMHUIIBl MPOAYKUMU B momydaercs C eauHun mobouyHoil mpoxykiuu C. HekoTopyro dacTh 3TOro
MPOJYKTa MOXKHO MpoAaTh (He Oosiee C1 €UHUIT), OCTABILIASACS YaCTh YTHIN3UPYETCS.

[TpubbIb OT peanu3anuu OAHON EAWHUIBI TPOMYKIHU A COCTaBIsIeT Pa PyO., OAHON €IMHMIIBI
npoaykuuu B - Pg pyO., onHoi enmHuubl npoaykuuun C - pc pyO. 3arpaTbl Ha YTHIM3ALMIO OJIHOU
eAUHUIBI TpoayKTa C COCTABIISIIOT (c pyo.

OHpe,Z[eJII/ITe ONTUMAJIbBHOC CYTOUYHOC IIPOU3BOACTBO IPOAYKTOB A u B, 06eCHeI‘H/IBaIOH_Iee
MaKCHMaJIbHYIO IPUOBUTL 3aB0j1a. PenmTe 3a1a4y CHMIIIIEKC-METOIOM.

Bapuant a1 a by b, dx d; c C1 Pa Ps pc Jc
1 2 4 4 3 16 24 2 3 4 10 3 2
2 1 3 2 4 24 18 0,6 2 7 6 4 1,6
3 3 2 3 2 18 20 1,2 4 3 8 5 2,5
4 3 1 1 3 12 18 0,8 1 5 7 2 1,8
5 2 4 3 2 20 16 14 5 6 9 4 1,2
6 1 3 2 4 16 22 1,8 3 7 8 3 1
7 4 2 1 2 14 18 1,6 4 4 10 5 1,4
8 2 1 4 1 16 14 1 2 3 7 2 1,2

3agaua 2. OnToBbIe MPOIAKA
[Mpeanpustie BeImycKaeT 3 Buaa npoaykra: 4, B, C. B tabnuie naHbl 3aTpaThl pecypcoB, TpeOyeMbie
Ha BBIMYCK OJTHOM €JMHUIIBI MPOAYKIIMU KaXKOT0 BUA.

ITpoxykT A B C 3amac
Pecypc 1 1 2 1 150
Pecypc 2 10 4 5 700
Pecypc 3 3 2 1 250

[Ipy ONTOBBIX 3aKyNKax IMOKYMATENAM IPEIOCTaBIsAeTCA CKHUIKA, TaK YTO NPUOBUIM OT MPOJAXH
IPOAYKIUHN U3MEHSIOTCS CIEAYIOIUM 00pa3oM:

Hanpuwmep, ecnu nponaercs 35 en. mpoaykra A, To nepsblie 20 en. mpuHOCAT MO 6 en. mpuObLIH,
cnenytomue 15 - mo 5 en. mpuOsn. Heobxomumo ompenenuTs MPOW3BOACTBEHHBIN IUTaH, KOTOPBIN

IIponyxt A IIponyxt B | Ipoxykr C
IMpomaxa, mr | [Ipubsuts | Ipomaxa, mr | [Mpubsuts | Ipogaxa, mt | [TpuObLIH
0-20 6 0-15 9 0-20 5
>20 5 >15 7 >20 4




obecrieynBaeT MaKCUMalbHYIO NpUOBUIL mpeanpuatus. ChopMynupyidTe U pemuTe 3a1ady JUHEHHOTO
[IPOrpaMMUPOBAHUS CUMILIEKC-METOLOM.

Bapuanrt 1
ITpoxykT A B C 3amac
Pecypc 1 1 2 1 150
Pecypc 2 10 4 5 700
Pecypc 3 3 2 1 250
IIponykr A [Iponykr B | Ipoxykr C
IIpomaxa, mr Mpubsue | Ipomaxa, mr | [pubsue | IIpogaxka, mr | [IpuGsuis
0-20 6 0-15 9 0-20 5
>20 5 >15 7 >20 4
Bapuant 2
ITpoxykT A B C 3amac
Pecypc 1 1 2 1 80
Pecypc 2 10 4 5 400
Pecypc 3 3 2 1 150
IIponykr A [Iponyxkt B | [ponykr C
Ipomaxa, mr | [pubsute | [Ipomaxa, mt | Ipubsuts | Ilpomaxa, mt | IIpuObsLIS
0-20 6 0-15 9 0-20 6
>20 5 >15 7 >20 5
Bapuanr 3
ITpoxykT A B C 3amac
Pecypc 1 3 2 4 250
Pecypc 2 8 5 6 800
Pecypc 3 4 3 1 300
[Iponykr A [Iponykr B IIponyxr C
Ipomaxa, mr | [IpuOsute | [pomaxka, mr | [pubews | IIpomaxka, mr | [IpuOsLIb
0-20 10 0-25 7 0-20 9
>20 9 >25 6 >20 7
Bapuanr 4
ITpoxykT A B C 3amac
Pecypc 1 1 2 2 200
Pecypc 2 8 4 4 700
Pecypc 3 3 2 1 400
IIpoxykr A IIponyxr B | Ipoxyxt C
IIpomaxa, mrt | ITpubsuts | IIpogaxa, mt | Ilpubsuts | Ilpomaxa, mt | IIpuObLIS
0-20 6 0-25 9 0-30 8
>20 5 >25 7 >30 6
Bapuanr 5
ITpoaykr A B C 3amac
Pecypc 1 1 3 2 250
Pecypc 2 7 8 6 800
Pecypc 3 1 3 2 200
IIpoxykt A IIponykr B | Ipoxyxt C
Ipomaxa, mr | [pubsute | [Ipogaxa, mt | Ilpubsuts | Ilpomaxa, mt | IIpuOsiis
0-25 7 0-15 9 0-20 6
>25 6 >15 7 >20 5

3agaua 3. BeInyck NpoayKIIMH HA CTAHKAX

[IpennpusiTie BHITyCKAET YETHIPE BHUIA TPOAYKIIUH H HCITOJIb3YET TPH THUIIA OCHOBHOTO 00OPYIOBAHHS:
TOKapHoe, (pe3epHoe U numdoBagbHOE. 3aTpaThl BPEMEHU Ha M3TOTOBICHUE €AMHUIIBI MIPOIYKIHH ISt
KaXJIOTO W3 THUIOB O0OpYyJOBaHHS NpHBEACHBI B Tabnuie. B Hel xe ykazanwl oOmuii GoHm pabodero
BPEMEHU Ka)KJOr0 M3 TUIIOB 000pPYIOBaHUA, a TaKkKe MPUOBLIb OT peaan3aluy OJHOTO M3JEIHs JaHHOTO



Buja. OnpenenuTh Takod 00BEM BBITyCKA KKIOTO W3 HM3JACTHUH, NMPH KOTOPOM 00mIas MpHOBLTHL OT HX
peanu3anuu SBISICTCS MaKCUMAJIbHOM.
Bapuanrt 1
JIOTIOJTHUTEIPHOE  YCIIOBHE:
IMOJHOCTBIO.

pabounii (OHA TOKAPHBIX CTAHKOB JIOJDKEH OBITh H3PacXO0BaH

Tun o6opynoBanus

3aTpatThl BpeMEHH (CTaHKO-4) Ha
€IMHUITY IPOIYKIMHU BUJA

O6mwmit pony paboyero

1 2 3 BpEMEHH (CTaHKO-4)
ToxkapHoe 2 1 3 300
®pesepHoe 1 0 1 120
[lnudosansHoE 1 2 0 340
[pubsLIb OT peanu3auu 8 3 4
€IMHULBI TPOAYKIMHU (PYO)

Bapuant 2

JlononHuUTENbHOE ycioBHE: pabounmii ¢GoHI (pe3epHBIX CTAaHKOB JOJDKEH OBITh H3pacxXoJI0BaH
MIOJIHOCTHIO.

Tun o6opynoBanus

3arpathl BpeMEHH (CTaHKO-4) Ha
SIIMHUILY IPOAYKLHH BHIA

Oo6umwmit horg padodero

1 2 3 BpPEMCHH (CTaHKO-4)
ToxapHoe 2 3 1 240
®pesepHOE 4 1 2 420
InudosansHOE 0 2 4 200
[IpubsLIb OT peaau3auu 9 14 5
€IMHMLBI TPOAYKIMHU (PYO)

Bapuant 3

JlononHuTtenbHOe ycnoBue: pabounit (GoHA HUIMPOBATBHBIX CTAHKOB JOKEH OBITH M3pPacXoJ0BaH
MIOJIHOCTBIO.

Tun obopynoBaHus

3arpatrhl BpeMeHH (CTaHKO-4) Ha
SIIMHUILLY TIPOAYKLHIH BHIA

OO6uwmii hony padbouero
BpPEMEHH (CTaHKO-Y)

1 2 3
TokapHoe 2 2 4 380
DpesepHoe 0 2 3 240
nugosansHoe 5 3 2 580
[TpuOkLIb OT peanu3anuu
7 11 8
SIMHUIIBI TPOIYKIHU (PyO)

Bapuanr 4

JlononHuUTeNbHOE yciaoBHE: pabounit (GoHA (pe3epHBIX CTAaHKOB JOJDKEH OBbITh H3pacXoJ/l0BaH
MOJIHOCTBIO.

Tumn o6opynoBanus

3arpaThl BpeMeHH (CTaHKO-4) Ha
€IMHUILY TIPOAYKIMU BHA

O6mmit pony pabouero

1 5 3 BpPEMEHH (CTaHKO-4)
ToxapHoe 1 2 1 260
®pesepHoe 3 1 2 320
InudoansHOE 0 1 1 80
[TpubkIb OT peanuzanuu 8 6 5
€IMHMILIBI TPOAYKIMH (pyO)

Bapwuanr 5
JIOTIOJIHUTENBHOE  YCIIOBUE:!

ITOJIHOCTBIO.

pa6oq1/n71 (I)OH,Z[ TOKAPHBIX CTAHKOB HOOJIKCH OBITH HU3pacxog0BaH

3aTpathl BpeMeHH (CTaHKO-4) Ha
€IMHHUILY TPOAYKIMU BHIA

Tun o6opymoBaHust

O6mmii ponx pabodero

1 5 3 BpeMeHH (CTaHKO-Y)
TokapHoe 0 1 2 100
®dpesepHoe 3 0 2 250
InudosanpHOE 2 3 1 420




[puGsLIE OT peanm3anuu
€AWHUIIBI TPOIYKIHH (PyO)

10

Kpumepuu oyenku:
[IpuBeneHs! B pazzaene 2




2 Kputepuu onleHKH:

YPOBEHL OCBOCHHUS KOMIICTCHIIHH

N Komnerenuuun JleckpunTopbl Bun, popma KoMnereHuusi ocBoeHa*
OLIEHOYHOT' 0 OTJINYHO X0po1Io YAOBJIETBOPUTEILHO HeYI0BJIeTBOPUTEILHO
MepONpPHUSITHS
31. Meronbl KounTposnbnas pabota [IpaBUILHO BBINOJIHEHBI IIpaBuIIbHO BBINOJIHEHA 3aaHusl BBIIIOJIHEHBI 3aaHust BBIIIOJIHEHBI
UHXEHEPHOT0 BCE 3aJjaHHUs. GoJbIIast 4acTh 3alaHHIA. GoJiee yeM HaIOJIOBHHY. MEeHee YeM HaIoIOBUHY.
aHaIN3a " ITpoxemoHCTpHPOBaH IpucyTcTBYIOT HE3HAYHUTENbHbIE ITpucyTcTBYIOT CepbE3HbIE IIponemoncTpupoBan
ONTHUMAJILHOTO BBICOKHH YPOBEHb OILLIMOKH. OLIMOKH. HEY/I0BJIETBOPUTEIIbHBIN
MK-1. Coco6HOCTH IPOEKTUPOBAHUS BJIaJICHHUs] MAaTE€PHAJIOM. IIponemoncTpupoBaH ITponemoHCTpHpOBaH YPOBEHb BIIaJICHHS
NPUMEHATH CIIOCOGHI KOHCTPYKIIMIT ITposiBreHbI XOPOILIHH YPOBEHb YIIOBJICTBOPUTEINIBHBII MaTepHaJIOM.
PAIHOHANBLHOTO 32. MeToast MIPEBOCXO/HbIE BIIAJICHUS] MATEPUAIIOM. YPOBEHb BJIaJICHUS IIposiBnens
HCIIONB30BAHUS UHXEHEPHOT0 CIOCOOHOCTU IIposiBiens! cpenHue MaTepUaIoM. HEJJOCTaTOYHbIE
HEOOXOUMBIX BUIOB aHaIN3a U NPUMEHSTh 3HAHUS CIOCOOHOCTH ITposiBreHBI HU3KHUE CIIOCOOHOCTH
pecypcoB B OITUMAJILHOTO TecT YMEHHUSI K BBIIIOIHEHHIO MIPUMEHATD 3HAHUS U Crnoco6HOCTH IPUMEHATD MIPUMEHATD 3HAHUS U
MAIIHHOCTPOUTEBHBIX IPOEKTUPOBAHUS KOHKpETHBIX 3aIaHUH. YMEHHUS K BBIIOIHEHUIO 3HAHUS U YMEHHUS K BBIIOIHEHUIO
IPOM3BOJICTBAX, BHIONpAaTh | TEXHOJIOTHH KOHKPETHBIX 33/IaHUH YMEHUS K BBIITOITHEHHIO
OCHOBHBIE U KOHKpETHBIX 33/IaHUH.
BCIIOMOTaTeNIbHBIE
MaTepHabl s
M3TOTOBICHHA UX H3genuid, | V1. Pabora Ha ITpaBUIBHO BHINONTHEHBI [IpaBuibHO BBINOIHEHA 3amaHus BHIIOIHEHBI 3agaHus BBIIOTHEHBI
CIOCO0BI peann3anin DopmynupoBats U TIPAaKTUYECKIX BCE 3aJJaHHs. GobIIast 9acTh 3aJaHMH. OoJiee YeM HaIlOJIOBUHY. MeHee YeM HalloJIOBUHY.

OCHOBHBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB,
aHAIUTHYECKHE U
YHCIICHHBIC METOMBI MPH
pa3paboTke Ux
MaTeMaTHYeCKHX MOJENeH,
a TAK)XE COBPEMCHHbIC
METOJIBI pa3padoTKU
MaJIOOTXO/JHBIX,
9HEProcOeperarumx u
9KOJIOTUYECKH YUCTHIX
MAalIHHOCTPOHUTEIBHBIX
TEXHOJIOTHI

I1K-3. Cnoco6HOCTH
Y4acTBOBATh B IOCTAHOBKE
nieneit npoekra
(IporpaMmel), ero 3ajaad
TIPH 33/IaHHBIX KPUTEPHSIX,
1[eNeBbIX DYHKIMSX,
OrpaHIYCHHSX,
pa3paboTKe CTPYKTYPBI X
B3aUMOCBSI3EH,
ompeeIeHUN
HPHOPUTETOB PEIICHUS
3a/1a4 C y4eTOM IIPABOBBIX,
HPaBCTBEHHBIX aCIEKTOB
podecCHOHAIBHOM
JIeATCTBHOCTH

pemiaTth 3a1a4u

3aHATHAX! TeKyHH/H\//I

ITponemoHcTpHpOBaH

IIpucyTcTBYIOT HE3HAYHUTENBHEIE

IpucyTcTBYIOT CEphE3HEIE

IIponemoHcTpupoBaH

OITUMAIILHOTO KOHTPOJIb BHIITOTHEHUSI BBICOKHH ypOBEHb OLINOKH. OMINOKH. HEYOBJICTBOPUTEIbHBIH
TIPOEKTHPOBAHUS 3a/1aHuH BIIAJICHUSI MATEPHAIIOM. IIpoxemoHCcTpUpOBaH ITpoxemoHCTpHpOBaH YPOBEHb BJIaJICHHS
KOHCTPYKIHH 1 ITposiBneHBI XOPOIIHH YPOBEHb YIIOBJICTBOPUTEIIBHBII MaTepHaJIOM.
TEXHOJIOTHIL. IPEBOCXOIHBIE BJIaJI€HUS] MaTePUAIOM. YPOBEHb BIIaJICHHS IposiBenst
HI. Pemenne 3amau CIIOCOOHOCTH IposiBiens! cpenane MaTepHaoM. HEJJOCTaTOYHbIC
OITHMAIILHOTO MPUMEHSTh 3HAHUS CIOCOOHOCTH ITposiBeHBI HU3KHE CIIOCOOHOCTH
IPOEKTHPOBAHMUS C YMEHHUS K BBIIOITHEHHIO MIPUMEHATD 3HAHUS U Cnoco6HOCTH PUMEHATD MIPUMEHATD 3HAHUS U
HCIIOIb30BaHUEM KOHKPETHBIX 33/IaHUH. YMEHUS K BEIIIOJHEHHIO 3HaHUA U YMEHUS K BEIIIOJHEHHIO
TIPUKJIaJHBIX KOHKPETHBIX 33/IaHUH YMEHUS K BBIITOITHEHHIO
HIPOrpaMMHBIX KOHKPETHBIX 3a/IaHUH.
HPOAYKTOB
JlecKpUNITOPBI Bun, popma 3avyer He3ayer
OLIEHOYHOT' 0

MEepONpPHUSITHS
31. Mertomst 3auer OOyuaromuiicss 0OHapyKUIT OOGy4arormuiicss 0OHAPYKHIT
HNHKXEHEPHOTO 3HaHHE OCHOBHOTO 3HAYHUTEIbHBIE TPOOENBI B 3HAHMIX
aHaIM3a u yueOHO-IIPOrPaMMHOTO OCHOBHOTO Y4eOHO-IIPOTPaMMHOTO
OITUMAIILHOTO Marepuana B o0beMe, MaTepHaa, JOImyCTHI
MPOSKTUPOBAHHUS HEOOXOIMMOM ISt MIPUHIUIHAIBHBIC OIIMOKH B
KOHCTPYKIUH JanpHemen yaeosl 1 BBINIOJHEHUH MTPEYCMOTPEHHBIX
32. MeToast MIPEACTOSIIEH paboTHI 10 TIporpaMMoii 3alaHuif ¥ He
HHKEHEPHOTO CHELHAIbHOCTH, CIOCOOCH MPOAODKHTH 00yueHHE
aHaIN3a " CIIPABHJICS C BHIIOIHEHHEM WU OPHCTYIUTH 0 OKOHYAHUH
OITUMAIILHOTO 3a7aHuil, YHHBEPCHTETA K
HPOEKTUPOBAHMS IpeTyCMOTPEHHBIX npod)ecCHOHANBHON e TeIbHOCTH
TEXHOJIOTHI IPOrpaMMOil IUCIUILTHHEL. 63 TOMOIHUTENBHBIX 3aHATHH 110
v1. COOTBETCTBYIOIIEH NUCIUIIINHE

dopmynupoBaTk U
perats 3axa4qn
ONTHMAJIBHOTO
MIPOEKTUPOBAHUS




KOHCTPYKIMH 1
TEXHOJIOTUH.

HI1. Pemenue 3amau
ONTUMAJILHOTO
MPOSKTUPOBAHUS  C
HCII0JIb30BAHUEM
TPUKIIAJHBIX
TPOTPAMMHBIX
MPOJIYKTOB




