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«KOHCTPYKTOPCKO-TEXHOIOTHYECKOe 00eCIIeIeHHe MAIIMHOCTPOHTENIBLHBIX NpOU3BOACTBY (YPOBEHDB
pakanaspuata), Ne 1000 ot 11.08.2016 u yTBEpiKACHA HA 3aCCaHNH Kadenpsl

— - " ¢
IIpoTokon oT «_2> »_ OS5 2020 Ne_S

3asenyommit kadeapoil « TeXHOIOTHs MAITHHOCTPOCHHS H MPUOOPOCTPOCHYA

P. M. Bakupos

¢ By ALty 2020r.

COI'JIACOBAHO

ITpencenarens yueOGHO-METOTHUECKOH KOMUCCHH

110 HanpasieHnto noaArotoBkH 15.03.05 — KoxeTpykTopcko-
TEXHOJIOTHUECKOE 00ecreueHre MallHHOCTPOHTEIBHBIX
IPOU3BOACTB, PO I — TeXHOIOTHS MAIIHHOCTPOCHHUS

//Z /- AH. llensnskos

« RSy gy 20 2Cr,

KosnyecTBo 4acoB paboueii mporpaMMbl COOTBETCTBYET KOJIHYECTBY 4acoB paboyero y4eGHOro IiiaHa
HampaBJICHHsA  IOATOTOBKH 15.03.05 —  KOHCTpYKTOpCKO-TEXHOJOTHUeCKoe  obecneuenue
MAITHHOCTPOHUTENBHBIX IIPOU3BOACTEY, IPOQHIL — TeXHOIOrHs MAIIHHOCTPOCHHS

Benymuii cienuanuct yueOHOM 4acTH
B® ®I'BOY BO «MxI'TY umenu M.T. Kanamnunkosay»

J f// Conosbesa JI.H.

« 25 » o5 2020




AHHOTaHI/IH K JTUCHHUITIIMHEC

Haszeanue .
P) MeTOJIbI OoNnTUMM3AIMA TEXHUIECCKUX PCIICHUMN
UCUUNTIUHBL

Homep 93 |A1<a0emuuec1<uﬁ 200 | 2018/2019 | cemecmp | 8
15.03.05 «KOHCTPYKTOPCKO — TEXHOJIIOTHYECKOE 00CCIICUCHIE

Kagheopa T™Mull Ipozpamma MalInHOCTPOUTEIBHBIX IIPOM3BOACTBY (YPOBEHBb OaKkallaBpHaTa),
npodmts — « TeXHOJIOTHSI MAITHHOCTPOCHYSD

Cocmagumens CwmupHoB B.A., K.T.H., TOIIEHT

Ienu u 3a0auu
OouUCyUnIUHDL,
OCHOBHbIE MeMbl

Ieab: 03HAKOMIICHUE C METOJJaMH PEIICHHS 3a7a4 ONTUMH3ALUN TEXHUYECKUX PELICHUH B MAITMHOCTPOCHUU.
3agaun: npuoOpeTeHHe 3HAaHMH 10 METOJaM YCJIOBHOM ONTHMH3alMM B TEXHHYECKHX IPHIOKEHUSIX;
npHoOpeTeHne yMEHUH MPUMEHATh METOMAbl ONTHMH3ALMU I MONydeHHs ONTHMAIbHBIX PEIICHHH TEeXHUYEeCKHX
3a7a4 MaIIHOCTPOCHHS; NpHOOpEeTeHHEe HABBIKOB  pEIICHHMS 3afad  ONTHUMU3ALUH C  HCIOJB30BAaHUEM
MIPOrPaMMHBIX HPOTYKTOB.

3HAHMSI: METO/IbI YCJIOBHOI OINTUMHU3ALIMN B TEXHUYECKMX ITPYJIOKEHUSX.

YMEHMSA: [IPUMEHATb METOJbI ONTUMU3ALMUA UL MOJIYYEHUSA ONTUMAJIBHBIX PELIEHUI TEXHUYECKUX 3AJIAY
MAIUMHOCTPOEHUS

HABBIKH: HABBIKAMU PELLEHUS 3AIAY ONITUMU3ALIMHA C UCTIOJIb30BAHUEM [TPOI'PAMMHBIX ITIPOJIYKTOB

Jlexuun (ocHOBHEIE TeMbl): BBeneHne. OCHOBHBIE MTOHATHS TEOPHUH onTUMHU3anuy. PopMyIHpoBKa U pemeHue 3a1ad
YCIOBHOW ONTUMH3AIMH B TEXHUUECKUX MPHIOKeHUSIX. DOpMyNHUpOBKa U PEIICHNE [ETOYUCICHHBIX 3a1a4 yCIOBHON
ONITHMH3AINN B TEXHUUECKUX TPHUIOKCHUSX.

JIABOPATOPHBIE PABOTBI: ONTUMM3ALIUSA PEXHUMOB PE3AHUA. 3AJAUM LEJOYUCJIIEHHOM OITUMU3ALIMU.
TPAHCIIOPTHAS 3AJIAUA.

Ocnoenasn 1.ATTETKOB, A. B. UNCJIEHHBIE METO/Ibl PELIEHUS 3AJIAY MHOTOMEPHOI BE3YCJIOBHOI MUHMUMM3ALIMNA. YACTSH 1.

Aumepamypa METO/IbI IEPBOT'O ¥ BTOPOT'O TIOPSIIKOB [DJIEKTPOHHBIN PECYPC] : METOAWYECKUE YKA3AHUS TI0 KYPCY «METOJIBI
ONTUMMBALIMN» [ A. B. ATTETKOB, A. H. KAHATHUKOB, E. C. TBEPCKAS ; 1OJ] PEJ. C. B. TKAUEB. — DJIEKTPOH.
TEKCTOBBIE JIAHHBIE. — M. : MOCKOBCKHUI1 FOCYJJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET UMEHM H.D. BAYMAHA,
2009. — 48 c. —2227-8397. — PEXUM JOCTYIA: HTTP://WWW.IPRBOOKSHOP.RU/31795.HTML
2.JIEHUCOBA, C. T. METO/Ibl ONITUMAJIbHBIX PELUEHU [ DJIEKTPOHHBII PECYPC] : IPAKTUKYM / C. T. JIEHUCOBA, P. M.
BE3BOPOIHUKOBA, T. A. 3EJEHMHA. — OJIEKTPOH. TEKCTOBBLIE JAHHBIE. — OPEHBYPT OPEHBYPI'CKUI
TOCYJAPCTBEHHBIM YHUBEPCUTET, DBC ACB, 2015. — 197 c. — 978-5-7410-1204-8. — PEXUM JOCTVYIIA:
HTTP://WWW.|PREOOKSHOP.RU/5@6.HTML

Texnuueckue Y4eOHbIE ayAWTOpPHH [UIA TPOBEINCHUS 3aHATHH JICKIMOHHOTO ¥ Ja0OpaTOPHOTO THIIA, TPYIIOBBIX U

cpeocmea WHIUBHUIYaTbHBIX KOHCYJIBTAUH, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOH aTTECTallui 00yJarOIIUXCs,
JUISL CAMOCTOSATEIILHON pabOTHI CTYICHTOB.

Komnemenyuu Ilpuodpemaromesn cmydenmamu npu 0C80eHUN OUCYUUNTIUHBL

[Ipogpeccuonanvhpie| NK-3. CIOCOBHOCTh YYACTBOBATh B MOCTAHOBKE IEJIEN TPOEKTA (TIPOTPAMMBI), EFO 3AJIAYU TIPU 3AJIAHHBIX
KPUTEPUSX, LEJEBBIX ®YHKIMSAX, OTPAHWYEHMSX, PA3PABOTKE CTPYKTYPbl MX B3AMMOCBS3EN, OIPEJEJEHUN
ITPUOPUTETOB PEIIEHMS 3AJIAY C YUYETOM ITPABOBBIX, HPABCTBEHHbBIX ACIIEKTOB ITPOGECCUOHAJIBHOM JIESITEJIBHOCTU
Dopma nposedenus Ilpakmuueckue JIABOPATOPH | Camocmoamensvnan

3auemmnoix . Jlexyuu

eounuy 2 | 3anamui 3auamus BIE PABOTHBI paboma
Bcezo uacoe - 72 14 - 14 44

Buou Augpsau | g ep ®opma nposedenus | 1OATOTOBKA K

Koumponsa |/3au/ K3 Ycnoeue 3auema | Ilonyuenue onenkn CAMOCT O EnbHeil J'[a60palTOpHBIM 3aHSATHUSM,

OUCUUNTIUHDL «3aYTEHO» 3a4€TYy; BBIIIOJIHEHHUE
dopmol 3auer HeT pabomul sananmit CP

Ilepeuens oucyunaumn, 3Hanue KOMOPHIX
He00X00UMO 0113 U3yUeHUs OUCUUNTUHDL

Maremaruueckoe MOJCIUPOBAHNUE TCXHOJOTMYECKUX MIPOLICCCOB B
MAIIMHOCTPOCHUH, I/IH)KeHepHI:Jﬁ AHaJIN3 U ONITUMAJIBHOC MPOCKTUPOBAHUEC



http://www.iprbookshop.ru/31795.html
http://www.iprbookshop.ru/52326.html

1. Hean u 3aga4M AMCHUILIHHBI

HeﬂblO npenoaaBaHusA AUCHUIIIMHBI ABJIACTCA O3HAKOMJICHHE C MCTOAaMHU PCHICHUSA 3aJad
OIITUMH3AIINHU TCXHUYCCKHUX peLHeHI/Iﬁ B MallIMHOCTPOCHUH.

3agaum TUCLUILIMHEL:

— mpuoOpeTeHre 3HaAHUI 10 METOJaM yCJIOBHOM ONTHUMH3AIIUNA B TEXHUUYECKHUX MTPUIIOKEHUSX;

— mpuoOpeTeHrne yMEHUN MPUMEHSATHh METOAbl ONTHUMHU3AIMM JJIs TMOJYYCHHS ONTHUMAIbHBIX
PEIICHUI TEXHUYECKHX 3aJ1a4 MAIlTMHOCTPOCHUS

— MpuoOpeTeHre HABBIKOB PEIICHUS 3a/1ad ONTUMM3ALUU C UCIOJIB30BAHUEM IMPOTPAMMHBIX
MIPOJTYKTOB.

B pesynbrare n3yueHus: AMCUUILINHBI CTYAEHT JOJIKEH:

3HATh:

— METOJbl YCIOBHOW ONTHUMM3ALMHN B TEXHUUECKUX IIPUIIOKEHUSX;

yMeThb:

— MPUMEHATh METO/bl ONTUMH3ALMM I MOJTYYEHHUS ONTHMAIbHBIX PEIICHUN TEeXHHUYECKUX
3aj1a4 MalllMHOCTPOEHMUS,

BJ1a/1€Th:

— HaBbIKAMM pelleHMs 3a]1a4 ONTUMHU3ALMH C UCII0JIb30BAaHUEM IIPOTPAMMHBIX ITPOJYKTOB.

2. MecTo tucHUIIHHBI B cTpYKType OOII

JucuuninHa oTHOCUTCS K BapuaTuBHOM yacTtu biok 1. Aucuuninuasl (MOIymn).

st n3ydeHust UCUUILUIMHBI CTYJIEHT JI0JKEH

3HATh:

— OCHOBHBIE TIOJIOKEHHS] TEOPUU MAaTEMaTUYECKOTO MOAEIUPOBAHUS TEXHUYECKUX CUCTEM;

— CHocoObl TOCTPOCHHUS MAaTeMAaTUYECKUX MOJeNeld TEeXHOJOTHYECKMX IPOLIECCOB B
MalIMHOCTPOEHUH;

YMeTh:

— HCIOJIb30BaTh OCHOBHBIE METOJBI IOCTPOEHUS MATEMAaTHYECKUX MOJEIEW IPOLIECCOB,
CHCTEM, UX DJIEMEHTOB U CUCTEM YIIPABJIEHUS;

— OLEHHuBAaTh TOYHOCTH N JJOCTOBEPHOCTDH PE3YJIbTATOB MOJIEJIMPOBAHUS.

BJIA/I€Th:

— HaBbIKaMH pabOTHl ¢ MPOTPAMMHON CHCTEMOM Al MaTeMaTH4YeCKOT0 M MMHUTAIIMOHHOTO
MOJEIUPOBAHUS.

I/I3y‘leHI/IC JAUCIHUITIINHBI 6a3preTc;I Ha 3HAHUAX, MOJYUCHHBIX NPU HU3YYCHUHU AUCHUIIINH:
MaremaTudeckoe MOACIINPOBAHUC TEXHOJOTHMYCCKUX mponeccoB B MAallIMHOCTPOCHUH,
I/IH)KeHepHHﬁ AHAJIN3 U ONITUMAJIBHOC IMPOCKTHPOBAHUC.

3. TpeOoBanus K pe3yibTaTaM OCBOEHHS IUCUHUIIMHbBI:
3.1. 3nanus, npuodperaemMbie B X0/1€ U3yUEeHUS] TUCHUIIIMHBI

Ne i/m 3HaHnua
1 METOABI yc.]'[OBHOﬁ OIITUMH3AIINHN B TCXHUYCCKUX HpI/IJ'IO)KeHI/IHX

3.2. YMeHnusi, npuodpeTaemMbie B X0/1e U3yUYeHUsI U CHUTIIMHBI

Ne i/l YmMenns
1 HpI/IMerlTB METOAbI OIITUMU3AITUN JI51 HO.]'IyLIeHI/ISI OIITUMAJIBHBIX peIHeHI/II\/'I TCXHUYCCKUX
3ala4 MallIMHOCTPOCHU A

3.3. HaBbIku, npuodperaemMbie B X0/1€ U3yYeHUs] TUCHUILINHBI

Ne i/m HaBbikn

1 PpCHICHMS 3a/1a4 ONTUMHU3AIUU C UCTI0JIb30BAHUCM NPOTIPAMMHBIX IPOJAYKTOB




3.4. KomnereHuuu, npuodperaemMsbie B X0/1e U3yYeHUs TUCHUILTHHBI

Kommerenmun 3unanus Ymenus HaBbiku
(NeNe n3 3.1) | (NeNe w3 3.2) | (NeNe m3 3.3)

IIK-3. CrtocoOHOCTh y4acTBOBaTh B IIOCTAHOBKE IIEJICH

IIpoeKkTa (IporpamMmsl), €ro 3ajad IMpU 3aJaHHBIX

KpUTEpUSIX, IeNeBbIX (YHKIUAX, OrpaHUYCHUSX,

pa3paboTke CTPYKTYpBI ux B3aMIMOCBSI3CH, 1 1 1
ONpEJEICHUN TIPUOPUTETOB PELICHUS 33]1a4 C y4E€TOM

MPaBOBBIX, HPaBCTBEHHBIX aCIEeKTOB

npoeccrnoHabHOI e TENbHOCTH

4. CTpyKTypa U coJep:KaHue JUCHUILIHHBI
4.1. Pa3nenbl TUCHUIIAH ¥ BUAbI 3aHATHI

Buasbl yue6Hoii padothl,
@DopMbI TeKYLIET0 KOHTPOJISI
2 = S BRJIIOYAS

Ne 5 =2 B yCIeBaeMoCTH (no nedenam

gl ¢ 5| caMocTOsITEIBHYIO

n/ Paszpnen S| 59 cemecmpa)

5| @ =| padoTy cTyaeHTOB M .
I JUCHUIIINHBI &) T o DopMa MPOMEKYTOYHOU aTTECTALIUY
O| TPYAOEMKOCTH (B Yacax) (no cemecmpan)
nek |mpak| nab|CPC* P
1. | Beenenue. OcHOBHBIE
1 OTBeTHI HAa BONPOCHI HA
TIOHSATHS TEOPUH 8 2 |- - 10
2 nexkuuu. TectupoBanue
ONTUMU3ALIMH.

2. | ®opMyIUpOBKa U pEUICHHE 3 OTBeTHI HAa BOIPOCHI HA
3a1a4y YCIIOBHOM 4 nexuuu. KonrponpHas
ONTUMM3ALIU B|8 |5 6 - 6 16 | pabora. Arrecramus 1.
TEXHUYECKUX 6 3amura 1abopaTopHON
MIPUIIOKEHUSX. 7 paboTHI.

3. 8
DopMyIHPOBKA U PELICHUE 9
LEJIOYHMCIEHHBIX 3a7a4 10 2 aTTecTanys. 3ammra
YCIIOBHOM ONTHUMM3AL1H B 8 11 6 |- 8 16 | naGopaTopHOIl pabOTHI.
TEXHUYECKUX 12 Bomnpocsl k 3auery.
MPUIOKEHUSX.

P 13
3ayer. 2 Bonpocs! 1 3ajaHus Ha 3a4er
Bcero 3a cemectp, B TOM
qucIe KOHTpPOJIb 14 | - 14 | 44
CaMOCTOSITEJIbHOM pabOTHI
4.2. Coaep:xaHme pa3jiesoB Kypca
Ne Paznen 3HaHua YMmenus HaBbikn
n/n JMCUMILTHHBI (nomep m3 3.1) | (Homep u3 3.2) | (womep u3 3.3)
1. BBenenwue.
2. OCHOBHBbIE TOHSTUSI TEOPUU
1 ONTUMU3ALNH TEXHUYECKHUX PEIICHHN. 1 1 1
3. Meroapbl MpakTUYECKOTO pEIIeHUs 3a/1a4
ONTUMU3AINH TEXHUYECKUX PEIICHUM.
2 1. MuHUMaKcHas 3a/1a4ya ONTUMU3ALINH. 1 1 1
2. 3aja4ya ONTUMH3AIUU PEKUMOB pe3aHusl.
1. LenouncneHHble 3aa4 ONTUMU3AIUU B
TEXHUYECKUX MPUIOKEHUIX. 3a1auu
pacKpos 3aroTOBOK.
3 2. TpancnoprtHas 3anada. [lomydenue 1 1 1
HavanbHOro pemeHusd. [lonyuenue
ONTUMAJILHOTO PEIIEHUsI METOJOM
IIOTEHIIAAJIOB.




4.3. HaumeHoBaHuUe TeM JIAG0OPAaTOPHBIX PadoT, UX coJepKaHue H 00beM B Yacax

Tpynoem-
Ne | Ne pazgena . PR
HaumeHoBaHUe TeMbI JIAG0PATOPHOii Pa0OTHI U €€ coep:KaHIe KOCTh
/0 | THCIUIJIHHBI (uac)

OnTuMHu3aIUs PKUMOB pPE3aHUS

Cocmasums mamemamu4eckyio Mooeisb 3a0a4u ONMUMU3ayuU
peacumos pesanusi. Onpedenumv npoeKmuvie NaAPaMenmpoi.
Dopmanuzoeams VCI08UA-0PAHUYEHUS, onpeoensemvle 6
CMAaHKOM, — 0emanvlo, UuHcmpymeHmom.  Dopmanuzosamo
Kpumepuii  onmumanvHocmu. — Ilonyyums  onmumanbHvle
SHAYeHUs pexcumos  pe3anus c UCNONIb308AHUEM
uncmpymenmos Excel.

3ajauM 1EI0YHNCIIEHHON ONTHMHU3AINH

Cocmasums mamemamuyeckylo mMooeib 3a0a4u OnpeoeieHus
ONMUMANBLHO20 PACKPOSI 3A20MOBOK HA Oemanu mpeoyemvlx
2. 3 pasmepos.  Dopmanuzosamv  YCI0BUA-02PAHUYEHUS.  NO 4
KOMWIEKMHOCIU Oemanel u oowemy Koauuecmsy 3a20Mmoeox.
Honyuums pewenus yerouucienHol 3a0a4u ONMUMU3AYUU C
nomowwto uncmpymernmos EXcel.

TpancnoprHas 3axada

Chopmyruposamv  mpancnopmuyro  3aoayy.  Iomyyumo

3. 3 HAYaIbHOe  peuwleHue 3a0adyu  MemoooM  MUHUMAILHO20 4
onemenma.  Ionyuume  pewtenue — 3a0auu  Memooom
NOMEHYUANI08 u ¢ nomoubio uncmpymenmos Excel.
Bcero 14

5. Conep:xaHue caMOCTOATeNbHON PadoThl cTY1eHTOB. OLleHOYHbIe cPeCTBa 1/ TeKyIlero
KOHTPOJISI yCTIeBA€MOCTH, TPOMEKYTOYHOI ATTECTAIIMHU M0 UTOraM OCBOEHHUS THCIHMILTMHbI
5.1.CoaepxxaHne caMOCTOSITEIbHOM PadoThI

| mcomenamnes Hanweropanue rew cocee (zad)
1 1 Brenenue. OCHOBHBIC MMOHATHSI TEOPUH ONTUMU3AIUH. 10
2 2 @opMynHpOBKa U pEUICHUE 3a/1a4 YCIOBHOW ONTUMM3ALUN 16
B TEXHUYECKUX TIPUIIOKECHUSX.
3 3 CDOpMyJ'II:IpOBKa Y pEIICHHE IIeIOYNCIICHHBIX 3a1a4 16
YCIIOBHOW ONTUMU3ALMHU B TEXHUUECKUX MPUIOKEHUSX.
3auer [ToaroroBka k 3a4eTy 2
Bcero 44

5.2.01eHOYHBbIE CPeICTBA, MCIOJIB3YEMbIE [UIl TEKYLIEro KOHTPOJs YCHEBaeMOCTH U
HpOMe)KYTO‘IHOI\/'I aTTecTalunu o6yqa}0mnxcs[ II0 UTOraM OCBOCHHA OUCHUIIIMHBI, UX BHUJBI U
¢dbopMbI, TpeOOBaHMS K HHM U UIKaJdbl OIECHUBAHUS TMPUBEIACHBI B NPUIOKEHUU K paboueit
mnporpaMmme JUCHUIIIINHBI «(DOH}I OLCHOYHBIX CPCACTB MO JUCIHUIIINHE ((MeTOJII)I OIITUMH3aAITUN
TEXHUYECKUX PeIIeHHi», KOTopoe 0hopMIIsIETCsl B BHJIE OTAEIBHOIO TOKYMEHTA.
6. YueOHO-MeTOaMYeCKOEe M MHPOPMALHMOHHOE O0ecTeueHHe TUCIUTLTHHBI.
a) OcHoBHas JIMTEpaTYpa

Ton
U3daHusA

Ne i/ HanmeHoBaHHe KHUTH

AtterkoB, A. B. UucneHHbie MeTOABI PEIICHUS 3aJad MHOTOMEPHOU
6e3ycnoBHOH MuHUMM3anuud. Yacte 1. Meronasl mepBOoro u BTOPOTO
MOPSAIKOB [DNEKTPOHHBIA pecypc| : METOAUYECKHE YKa3aHHs MO Kypcy 2009
«Mertonp!l ontummsanun» / A. B. Arrerkos, A. H. Kanatuukos, E. C.
TBepckas ; nox pexn. C. b. TkaueB. — DIEKTPOH. TEKCTOBbIE JaHHbBIE. —
M. : MOCKOBCKUI I'OCYIapCTBEHHBI TEXHUYECKUM YHUBEPCUTET UMEHHU




H.D. baymana, 2009. — 48 c¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/31795.html

Henncoa, C. T. Meroapl ONTUMAIBHBIX PEHNIEHUN [DIEKTPOHHBIN
pecypc] : mpaktukym / C. T. [enucosa, P. M. be3boponuukosa, T. A.
3eneHnHa. — ODIIGKTPOH. TEKCTOBbIE JaHHbIe. — OpeHOypr
OpenOyprckuii rocynapctsennbiii yausepcurer, ObC ACB, 2015. — 197
C. — 978-5-7410-1204-8. — Pexum JOCTyTa:
http://www.iprbookshop.ru/52326.html

2015

0) /lonoJIHUTeIbHAS JIUTEpPaTypa

Tox
H31aHuA

Ne i/l HauMeHoBaHHe KHUTH

Peiiznmua B.M. YucneHHesle MeTOABl ONTHMU3AIMH: Y4eOHOE mocolue.
[Dnextponnsiii pecype] / B.M. Peitznuna; ToMckuil MOJMTEXHUYECKUN
yHuBepcuTeT. — Tomck: M3m-Bo  TOMCKOro  MOJMTEXHHYECKOTO
YHUBEPCUTETA, 2011 — 105 C. Pexxum JOCTyIa:
HTTP://WINDOW.EDU.RU/RESOURCE/650/75650/FILES/OPTIMISATION.PDF
, CBOOOIHBIN

2011

Cnugenko, A. M. MeToasl ONTUMANbHBIX pEIIEHUH B MpUMepax U
3amavax [DIeKTpoHHBIH pecype] : yueOHoe mocooue / A. M. Cnunenko, E.
A. AranoBa. — DIEKTpPOH. TEKCTOBbIE JaHHble. — BopoHex
Boponexckuii  ['ocynapcTBeHHbII  ArpapHblii ~ YHUBEPCUTET — UM.
Nmmepatopa Ilerpa Ilepsoro, 2015. — 163 ¢. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/72699. html

2015

Komer, A. H. YwucieHHble MeTOABI peUICHUS 3ajad ONTUMM3ALNHU
[DnexTpoHHBIH pecypc] : yaebHoe nocodue / A. H. Komes, B. B. Ky3una.
— DJeKTpoH. TeKkcToBble JnaHHblie. — Ilensa : IleHzeHckuit
TOCYJapCTBEHHBIN YHMBEPCUTET apXUTEKTYphl M CTpouTeiabcTBa, DBC
ACB, 2012. — 132 c. — 978-5-9282-0837-0. — Pexum npoctyna:
http://www.iprbookshop.ru/75303.html

2012

B) Ilepedyens pecypcoB nHPOPMALMOHHO-KOMMYHUKAIMOHHOM ceTu UHTepHeT:

1. Dnekrponnas oubauoreuynas cucrema «IPRbooks» http://www.iprbookshop.ru

2. basa nanneix Hayunoii anekrponnoii oubmmorekn eLIBRARY.RU https://elibrary.ru/

3. bazamaunsix Web of Science https://apps.webofknowledge.com/

4. baza ganubix Scopus https://www.scopus.com Muadpopmanronnas cucrema «EnuHoe OKHO
JocTymna K o0pa3oBaresibHbIM pecypcam» http://window.edu.ru

5. CnpaBouno-mipaBoBas cuctema «I["apant» http://www.garant.ru

6. becnnarnas snekrpoHHas MHTepHeT OMOIMOTEKa HOPMATUBHO-TEXHUYECKOH JIMTEpaTypbl
TexJIuthttp://www.tehlit.ru/

7. baza maHHBIX NPOQECcCCHOHANBHBIX CTaHAAPTOB MUHHUCTEpCTBA Tpylda U COIHAIBHOM
sammtel PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. ®depepanpHas rocynapcTBeHHas wH(popMarmoHHas cucrema «HarmoHanbpHas IeKTPOHHAS
oubmumorekay https://H36.pd

9. HanumonaapHBIH MopTa oHIaiH 00ydenus «OTKpeIToe 0OpazoBanue» https://openedu.ru

10. Ba3sl manHbIXx MUHHCTEPCTBA SKOHOMHYECKOTO pasButus PO http://www.economy.gov.ru

11. Odummanpaeni caiit demepalbHOTO areHTCTBA IO TEXHUYECKOMY pEryJIHpPOBAHUIO W
metposoruu http://protect.gost.ru/

12. MupoBas uudpoBas Oubnamorexa https:// www.wdl.org/ru/ DnekrpoHHas OuOIHOTEKA
Programmer’sKlondikehttps://proklondike.net/


http://window.edu.ru/resource/650/75650/files/OPTIMISATION.pdf
http://www.iprbookshop.ru/
https://elibrary.ru/
https://apps.webofknowledge.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
https://нэб.рф/
https://openedu.ru/
http://www.economy.gov.ru/
http://protect.gost.ru/
https://proklondike.net/

r) Y4eOHO-MeTOoANYECKOe oOecriedeHne T CHUMINHbI

1. CvmupHoB B.A. Metomuueckue yka3aHWsS IO BBITIOJIHEHHIO JaOOpaTOpPHOW padOTHI IO
JUCIUIUIHE «MeTOIbI ONTUMHU3AINN TEXHUISCKUX PElIeHU» Ha TeMy «OnTUMHU3aius pesKkuMOoB
pesanusi». Borkunckuii prmmman Mk TY nmenn M. T. Kanamnaukosa. Botkunck, 2012, — 12 c.

2. CmupHoB B.A. Metoauveckue yKa3aHHs [0 BBIMOJIHCHHIO JTA0OPATOpPHOW pPabOTHI TO
JucHuIinHe «MeToibl ONTUMU3AIMKA TEXHUYECKUX PelIeHUi» Ha TeMy «3alaydl IeI0UUCICHHON
onrummsaruny. Borkuackuii Gumman Nkl TY umenn M.T. Kanamnukosa. Botkunck, 2017. — 10
c.

3. CmupHoB B.A. Metoauveckue yKa3aHHs [0 BBIMOJTHCHHIO JTA0OPATOpPHOW pPabOTHI 1O
JuciuIinHe «MeToabl ONTUMM3AIMY TEXHUYECKUX pelleHuit» Ha TeMy «TpaHcmopTHas 3amauay.
Botkunckuit punman VoxI'TY nmenn M.T. Kanamnukosa. Borkunck, 2018. — 10 c.

4. Meroanueckue ykazanus «OdopmiieHre KOHTPOIBHBIX padboT, pedepaToB, KYpCOBBIX pabOT
U MIPOEKTOB, OTYETOB MO MPAKTHKE, BHITYCKHBIX KBaTH(pUKannoHHbIX padot». CocraButenu: A.1O.
VYpazbaxtuna, P.M. bakupoB, B.A. CwmwupHOB [DnekTpoHHBIH pecypc]. Pexum mgoctyma:
HTTP://VFISTU.RU/IMAGES/FILES/DOCS/METODICHKA PO_OFORMLENIU_V3.PDF

5. YueOHO-MeTOaMYecKOoe  MocoOWe [0  OpraHu3aldd  CaMOCTOSITENbHOM  paboThI
oOyuaromuxcsi. CoctButenu: E.B. UymakoBa, P.M. Bbakupos [OnexktpoHHbIli pecypc|. Pexum
noctyma: HTTP://WWW.VFISTU.RU/IMAGES/FILES/DOCS/METORG_PO_SAM_RABOTE.PDF

n) IlporpammHoe oGecnieyeHue

1. Microsoft Office.
2. KOMIIAC-3D.

7. MaTepI/IaJIbHO-TEXHI/I‘IECKOE OBECIIEYEHUME JUCHUIIJINHBI:

1. CneunanbHble NOMEIIEHUS - yUeOHbIe ayTUTOPUU JJI IPOBEICHUS: 3aHATUH JIEKLIMOHHOTO
TUIA, TPYNIOBBIX M HWHAMBHUIYAJIbHBIX KOHCYJbTallui, OOOpYIOBaHHBIE JIOCKOM, CTOJaMH,
CTYJIBSIMU.

2. CneunanbHble TOMEIIEHUS - yUeOHbIE ayIUTOPUH I IPOBEIECHUS: 3aHATUH J1abOpaTOPHOTO
THUIIa, TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAllUNA, 000PYAOBaHHBIE CIIEUATIHBIMU PpUOOpaMu
U YCTaHOBKaMH, JIOCKOM, CTOJIaMU, CTYJIbSIMH.

3. CrenuanpHble MOMEUICHUS - y4eOHble ayAMTOPUHU AJIS MPOBEAEHUS TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH M MPOMEXKYTOUHOHN aTTecTanuu o0ydaromuxcs, 000pyJOBaHHbIE JOCKOH, CTOIaMH,
CTYJIBSIMU.

4. CpneuuanpHble IOMELIEHUS - YydeOHbIE ayIUTOPUU JJI OpraHM3allMM W TPOBEICHUS
CaMOCTOSITENIbHOW  pabOThl CTYAEHTOB, OOOpPYAOBaHHbIE KOMIIBIOTEPAMU C BO3MOXKHOCTBIO
MOJIKJIIOUEHUS K ceTH «/IHTepHeT», CToIaMHU, CTYIbSIMU.


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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MHWHOBPHAYKU POCCUN
BoTtkunckmii Grmman
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

MeTtoabl onTUMHU3ALNN TEXHUYECKUX DCH_ICHI/Iﬁ
(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 JUCHMUIIMHE «METOJIbI ONTUMW3AIIMA TEXHUYECKWX PEIIEHWI »

(HaMMEHOBaHHUE THCIUIIIINHEI)

Kon
Ne Pasznen KOHTpoJmpyemoii | HammeHoBaHMe OLIEHOYHOTO
n/n AUCHHUITIIMHBI KOMIICTCHIIMHA cpeacrea
(msm ee yacTn)

1 Beenenne. OCHOBHBIEC TOHATHS TEOPUU IK-3 Tecr
ONTHMHU3ALIHH.

2 DopMyIHPOBKA U PelICHHE 3aa4 yCIOBHOM IK-3 KonTponbsHas paboTta. 3amura
ONTUMH3AIMH B TEXHHICCKHX 71ab0opaTOpHON PaboThI
TTPUIIOKCHUAX.

3 DopMyTUPOBKA U PELICHUE IIETOYNCICHHBIX IK-3 3amuTa 1a60paToOpHOi PaboThI
3a71a4 yCJIOBHOW ONTUMHU3ALUU B
TCXHUYCCKUX MMPUIJIOKCHUAX.

4 3auer

OnmucAHUs DJIEMEHTOB ®@OC
Haumenoeanue: 3auer
IIpeocmaesnenue ¢ @OC: iepeyeHb BONPOCOB

Ilepeuensv éonpocoe 011 nposedenus 3auema:
1. OcHOBHBIE TIOHATHS TEOPUH ONTUMHU3AINHI TEXHUIECKUX PEIICHUM.
2. MeTo/1bl IPAKTUYECKOI0 PelIeHus 3a/1a4 ONTUMHU3ALUN TEXHUYECKUX peIlIeHUH
3. MuHMMaKcHas 3a/1a4a ONTUMH3AIHH.
4. 3amaya ONTUMM3ALMN PEKUMOB pe3aHusl.
5. llemouucneHHble 3aJa4d ONTHMHU3AIMM B TEXHUYECKHX TPWIOKEHHUSIX. 3amadydl pacKpos
3aroTOBOK.
6. TpancnoptHas 3amada. [lonydeHne HadanpHOTO pemnieHus. [lomydeHne OoNMTUMAaNbHOTO PEHICHUS
METOOM MOTEHIIUAJIOB.

Kpumepuu ouyenxu:
[IpuBenensl B pazaene 2

Haumenoeanue: tect
Ilpeocmaenenue ¢ @OC: Habop TECTOB

Bapuaumbl mecmoe.

1. K kakoMy THIy IPOEKTHBIX NAPAMeTPOB OTHOCHTCH BeJIUYMHA "KOJIHYECTBO CTAHKOB'?

- HenpeprbiBHBIH

- JluckpeTHbIi

- Jlornueckuii

- YucneHHsiit

2. Hajinute npaBu/IbHOE ONMCAHME 3212491 0e3yCT0BHOM ONTHUMH3AINH

- Haiitn 3HaueHns NPOEKTHBIX MapaMeTpoB, OOpalIAIOMIMX B MAaKCHMyM WJIM MHHUMYM KpPUTEPHUH ONTHMAalbHOCTH IIPH
OTCYTCTBUH YCIOBUHA-OrpaHUYEHHUH

- Haiitn 3HaueHns NPOEKTHHIX MapaMeTpoB, OOpALIAIOMIMX B MAKCHMyM WJIM MHHHUMYM KpPHUTEPUH ONTUMAaIbHOCTH IIPH
BBIIIOJIHEHUH YCIIOBUNH-OrpaHUUYEHU I

- Haiit 3Ha4eHNs IPOEKTHBIX NTapaMeTPOB, yIOBIETBOPSIOMNX YCIOBUIM-OrpaHIYCHUSIM

- HaiiT 3Ha49eHNs IPOEKTHBIX MMapaMeTpoB, 0OPAIAOIIKX B HOJIb KPUTEPHHA ONITUMAIIBHOCTH

3. JlaHo caenyioniee OMHCAHWE 3adayd ONTHMHU3AUMM: ''HAliTH pa3Mepbl BHHTOBOIO [OMKpaTa, HMeOIIEro
MHHMMAJbHYK0 Maccy, NpPH 3TOM [JOJKHBI 00ecleYHBAThLCA MPOYHOCTb, H3HOCOCTOWKOCTL M YCTOHYHBOCTH
KoHcTpykuu''. Yrto B 3T0¥ 3a1a4e siBAsAETCS KPpUTepHeM ONTUMATBHOCTH?

- pa3Mepsl JOMKpara

- MEXaHUUYECKUE HAMPSXKEHUs B KOHCTPYKIUH JOMKpaTa

- Macca JJOMKpara



- U3HOCOCTOMKOCTh IOMKpaTa

4. Kakne u3 nepe4nc/ieHHbIX YCJIOBUI-OrPAaHUYeHNI OyIyT ABJIATHCS OTPAHUYEHUSIMH-HEPABEHCTBAMM ?

- YciioBHe NpOYHOCTH U3/1ENHUs

- 3ajaHHas AJIMHA U3JENus

- OrpannyeHne MakCUMaJIbHOHM nedopmanuy n3nenus

- 3aaHHBII MaTepua U3AeIus

5. Kak ¢opmysmpyercs 3aga4a ycJI0BHONH ONTHMHU3ANMHA?

- HaWTH 3HAYCHHS TIEPEMEHHBIX, IPH KOTOPBIX IIeNeBast (PYHKIMS JOCTUTAaeT MAKCUMAaIbHOTO 3HAYCHUS

- HaliTW 3HAYEHMs MEPEMEHHBIX, IPH KOTOPHIX I'PAJUEHT IIENeBOH (DYHKIHH IOCTHTaeT MaKCHMAaJIbHOTO WM MHUHHMAIHHOTO
3HAa4YCHUS

- HaWTH 3HAYEHHs NEPEMEHHBIX, O0pAINalOIINX B MAaKCHMyM WIM MHUHHMYM LENEBYIO (DYHKIUIO, NPH HAIMYUU YCIOBHMH-
OTpaHUYEHUMN

- HaliTW 3HAYEHMs MEPEeMEHHBIX, IPH KOTOPHIX I'PaJUEHT 1IeNeBOH (DYHKLIMH OCTHraeT MaKCHMajbHOTO WJIM MUHUMAaIbHOTO
3HA4YEHUS NIPU HAJTMYUU yCIOBUH-OrpaHUYCHUIN

6. Kakue yc10BUSI-OTpaHUYEHHS CJIeyeT 321aBATh IPU PellIeHUH 3a1a4H ONTHMHU3AIUM PeKUMOB YePHOBOI'0 TOYeHNs ?
- OrpaHuyeHue 1o AOIYCTUMOI MOIIHOCTH pe3aHus

- OrpanuyeHue 1o AOIMyCTUMOM IEpOXOBATOCTH 00pabOTaHHOW MTOBEPXHOCTH

- OrpaHuyeHue 1Mo CKOPOCTH PE3aHUSs, TOMYCTUMOM TEMIIOCTOMKOCTHIO PEXYIIEH TIIaCTHHBI

- OrpannueHne 1o npeaensHoi qedopManuy 3ar0TOBKH U HHCTPYMEHTA

7. B yeM 3aKJI04aercs OTJIHYHTEIbHASA 0COOCHHOCTD 32124 LEeJI0YHCICHHOH ONTHMHU3ANN?

- 3HaueHHeE eNeBOH (QYHKIIMN MOXKET OBITh TOJIBKO IEIIBIM YHCIIOM

- 3HaUeHMS MPOEKTHBIX MAPAMETPOB MOTYT OBITh TOJIBKO LIEIBIMU YHCIAMHU

- B ycnoBHsAX-orpaHM4eHUAX MOTYT HCIOJIb30BAThCA TOJABKO LENbIE YHCA

- KonuecTBo maroB paciera MOXeT OBITh TOJBKO LIEJIBIM YHCIIOM

8. B ueM 3ak/104aeTcsl YMCIEHHbI MeTO/ MOKOOPIAMHATHOIO MOAbeMa?

- BriOupaercs craproBas Touka. PaccunTbiBaeTcs rpaiueHT GYHKIMU B CTAPTOBOM TOYKe. BHIMOMHSIETCS Iar B HOBYIO TOUKY B
HAalpaBJeHUH TpajrieHTa GyHKIHHU. [lajgee BBIYMCICHNUS TOBTOPSIOTCS 10 JOCTH)KEHHS 3alaHHON TOUHOCTH PEIICHHUSI.

- BriOupaercs craproBas Touka. PaccunTbiBaeTcs rpaiueHT (DYHKIMU B CTapTOBOW TOYKE. BBINOIHSAETCS Iar B HOBYIO TOUKY B
HaIpaBJIeHUH, TPOTHBOIIOJIOKHOM I'paMeHTy QYyHKIMH. [lanee BBIYUCICHUS TIOBTOPSIOTCS A0 JOCTHKEHHS 3a1aHHOI TOYHOCTH
peIeHHs.

- Bribupaercst craproBast Touka. PUKCHUPYIOTCS 3HAYCHUS! BCEX IEPEMEHHBIX KpOME NepBOH. BuImosHsercs mar BIoib 3TOH
NIepeMEHHOM B HANpaBJICHWH Bo3pacTaHus QyHKIMH. [lanee marn HOBTOPSAIOTCS, IPH 3TOM HOOYEPETHO M3MEHSETCS KaxKaas
nepeMeHHas1. BplurcIeHns HOBTOPSIOTCA 1O JOCTHKEHHUS 33JaHHON TOYHOCTH PELICHUS.

- Bribupaercs craproBas To4ka B 00JIaCTH JIOITyCTHMBIX PEIICHUH. BhImomHseTCs mar B HallpaBiIeHWH BO3pacTaHus (GyHKINU
JI0 JOCTHKEHHS JTOKaIbHOI0 MakcuMyMa. Jlanee maru NoBTOPSIFOTCS 10 JOCTHXKEHUS 3alaHHON TOYHOCTH PEIICHHS.

9. B ueM HeJOCTATKH YMCJEHHBIX METOAOB pelleHHsl 3a4a4 ONTHMM3ALMU 1O CPABHEHHI0 C AHAJTUTHYECKHMH
MeToxamMu?

- YUCJICHHBIE METOABI MOTYT HCIIOJIBb30BAThCS JIUIIG JJIs pelIeHHs Haubosee MPOoCThIX 3a71ad

- YICJICHHBIE METOBI TO3BOJISIOT HAWTH JIHIIb JIOKAJIBHBIN ONTHMYM

- YICJICHHBIE METOMBI TO3BOJISIOT MOJIYYUTh JIHIIL NPUOIMKEHHOE PEeNICHHE

- YICJICHHBIE METOABI HE TIOAXOIAT IS peai3alii B BHJIE KOMITBIOTEPHON IPOTPaMMBI

Kpumepuu ouenxu:
IIpuBenensl B pazuaene 2

Haumenosanue: KoHTpobHAs paboTa
Ilpeocmasnenue ¢ @OC: HabOp BapUaAHTOB 3aJaHUN
Bapuanmut 3a0anuii:

3agaua Nel

PaccunTtarh onTHManbHBIC PEKUMBI pe3aHus (S, N) IS ONepalyi YSPHOBOTO TOYCHHS,
oOecreunBaIIMe MaKCUMAJIbHYIO MPOU3BOAUTEIHLHOCTE OOpPa0OTKU, TPHU COOJIOJICHUN
YCIIOBUM-OTPAHUYEHHUIM IO CTaHKYy, 3arOTOBKE U PEXKYILIEMY HHCTPYMEHTY. McxonHbie
JTaHHBIE TIPUBEICHBI B TA0IHUIIAX.

3aroToBKa

Bapi- | pye T d | D f
: 6ps , : oKa- MM
aHT P Marepuan >
MM | MM | MM | MM JIMHA

1 1 500 | 450 | 50 80 40XH ecTb 0,08




2 2 300 - 40 100 20X13 HET 0,15
3 3 200 80 36 75 40XH2MA €CTh 0,1
4 4 400 | 250 85 125 30XT'"CA HET 0,1
5 5 300 | 150 - 50 AMr6 HET 0,12
6 6 300 | 125 - 64 40XC HET 0,08
7 1 550 | 500 60 100 J163 HET 0,1
8 2 250 - 36 75 V10A HET 0,12
9 3 150 60 44 90 38X210 HET 0,08
10 4 360 | 300 60 100 15X5B®D HET 0,08
11 5 460 | 180 - 64 40XH2MA HET 0,1
12 6 280 | 100 - 44 40XC HET 0,08
Bapu- |~ e R —
auT ¢ v Fo, MM | caBKa MM 4acThb fp, pan MM/00
1 45 10 1,2 25x25 50 T5K10 0,15 1,8
2 90 10 1,6 20x20 60 BKS8 0,1 2
3 60 0 2 016 85 T15K6 0,08 1,8
4 - 0 0,8 5x30 40 BKS8 0,1 2
5 30 10 2,4 20x20 60 P6MS5 0,12 3
6 45 10 0,4 16x16 30 T5K10 0,1 1,8
7 30 10 2 20x20 35 BKS8 0,12 2
8 45 5 0,8 25x25 75 T15K6 0,1 1,8
9 45 10 2,4 018 70 BK6 0,15 2,2
10 - 10 0,4 8x36 36 BKS8 0,12 1,6
11 45 5 1,2 25x25 65 T5K10 0,1 2
12 30 5 1,6 20x20 60 T15K6 0,1 1,8
CTaHOK
Bapu-
AHT Nmin, Nmax, Smin, Smax, N kBT t, Mm
00/MUH 00/MUH MM/00 MM/00 ’
1 50 3000 0,05 3 7 5
2 40 4000 0,05 4 10 4
3 50 3000 0,05 3 6 4
4 40 4000 0,05 4 12 5
5 50 3000 0,05 3 8 6
6 40 4000 0,05 4 10 8
7 40 4000 0,05 3 7 4
8 50 3000 0,05 4 10 5
9 40 4000 0,05 3 6 5
10 50 3000 0,05 4 12 4
11 40 4000 0,05 3 8 5
12 50 3000 0,05 4 10 6

YcnoBueie 0603HadeHus: L, losp, d, D - pa3mepsl 3aroTOBKH COTJIACHO CXEMBI pe3aHMs;
f, - momyctumbIii Iporu® 3aroToBKH; @, Y, Iy - TE€OMETPUYECKUE MapameTpsl pesna; f, -
JOIYCTUMBIN TIPOTHO pe3la; Smax - HaWOOJBIIAS TOJada, JOIMyCKaemas IPOYHOCTHIO
peXyIerd TIACTUHBL, Nmin, Nmax - MPEACIbHBIC 3HAYEHUS YacTOT BPAIICHUS IITHHICIIS



CTaHKa; Smin, Smax - IPEIIEIbHBIC 3HAUCHHUSI 1M0/1a4 cTaHKa; N - MOIIHOCTh AJIEKTPOABHUTATEIS
cTaHka; 1 - riryOuHa pe3aHusl.
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HaiiTi onTuManbHbIE peXXUMBI pe3aHus (S, N) IJIs OrepaIuy CBEPJICHUS CITUPATbHBIM
CBEpJIOM, 00€CTeUnBaIONINe MAKCHMAIbHYIO TMPOU3BOIUTEILHOCTh O0pabOTKH, MpHU
COOJIO/ICHNN  yCIIOBUM-OTPAHUYEHUNW TI0O MOIHOCTH DJIEKTPOJBUTATENS CTaHKa, II10
Iuana3oHaM PEKHMHBIX TapaMeTpOB CTaHKA, [0 TEeMIEpaType pexXyled 4YacTu
UHCTpYMEHTa (CTOWKOCTH CBepja), MO MIEPOXOBATOCTH OOpabOTaHHOW MOBEPXHOCTH.
HcxonHble maHHBIC TPUBEACHBI B TA0IHIIAX.

\BapnaHT\ 3aroroBka \ Csepno \




Marepuai Ra, mxm D, Mm L, Mmm Marepuain
13 40XH 6,3 25 100 P6MS5
14 20X13 6,3 14 65 P6MS5KS5
15 CU20 6,3 18 50 BKS
16 12X18H10T 6,3 20 75 P6MS5KS5
Bapuant Cranok
Nmin, 00/MuH Nmax, 00/MUH Smin Smax N, KBT
13 12,5 1600 2,2 MM/MHH 1760 Mmm/MuH 8,3
14 45 2000 0,1 mm/006 1,6 MmM/00 2,2
15 20 1600 2,5 MM/MHH 2000 MMm/MuH 45
16 20 2000 0,056 mM/00 2,5 MM/00 55

VcnoBHbie o00o03Hauenus: Ra - MEPOXOBATOCTDH O6pa6OTaHHOFO OTBCPCTHUA 11O
YCPTCIKY ACTAJIN, D - AUaMCTP CBCPJIa U OTBCPCTHA, L - FJIY6PIH3 OTBCPCTHA, N - MOIIHOCTD
JJICKTPOABUIATCIIL IIPHUBOJA TJIABHOI'O IBMIXKCHHA CTAHKA, Nmin, Nmax - MHAHUMAJbHAS H
MaKCHUMaJIbHasl 4YaCTOTBI BpaAllCHMUA ININMHACIA CTAHKA; Smin, - MHHHUMAaJbHas1 H
MaKCHUMAaJIbHAA I10Ja49u CBCpPJIa.

Smax

Kpumepuu ouenxu:
[IpuBenensl B pazuene 2

Haumenosanue: 3amuta 1a00paTopHbIX pabOT

Ilpeocmaenenue ¢ @OC: 3anaHuss U TPeOOBaHMS K BBIMOJHEHUIO MPEACTaBICHBI B
METOANYECKUX YKa3aHUAX M0 JUCLUIUIMHE

Bapuanmuvr 3adanuii: 3anaHuss M TpeOOBaHUS K BBIIOJHEHUIO NPEJCTaBICHBI B
METOJANYECKUX YKa3aHUAX M0 JUCLUIUIMHE

Kpumepuu ouenxu:

[IpuBenensl B pazaene 2



2 Kputepuu onleHKH:

YPOBEHL OCBOCHHS KOMIICTCHIIHH

N KomnereHuuu JeckpunTopsl Bun, popma KoMnereHuust ocBoeHa*
OLIEHOYHOT' 0 OTJINYHO X0poIo YAOBJIETBOPUTEILHO HeYI0BJIeTBOPUTEILHO
MeponpusTHS

31. Metozast KonTponbnas pabota ITpaBUIIBHO BEHINONTHEHEI IIpaBuibHO BHIOIHEHA 3amaHus BHIIOIHEHBI 3agaHus BEIIOIHEHEI

YCIIOBHO# BCE 3a/[aHML. GoubIlas 4acTh 3alaHMIL. Oosee 4eM  HAIOJIOBUHY. | MEHEE YEM HAIlOJIOBHHY.

ONTHUMU3ALNH B ITpoxemoHCTpHPOBaH IpucyrctBytor ~ HesHauutenbHble | IIpucyTcTByloT — cepbésnble | IIpomemoHCTpupoBaH

TEeXHUYECKUX BBICOKHH yPOBEHb OLINOKH. OIINOKH. HEYJIOBJICTBOPUTEIILHBIH

HPHIOKECHUAX BJIaJICHUS. MATEPUAJIOM. IponemoHcTpHpOBaH IIpoaemoHCTpUpPOBaH YPOBEHb BIIaJICHUS
ITposiBreHbI XOPOILIHH YPOBEHb YIIOBJICTBOPUTEIBHBII MaTepHaJIOM.
IIPEBOCXOIHBIE BIIaICHUS MaTePUAJIOM. YPOBEHb Biazenus | IIposiBieHb
CHOCOOHOCTH IIposiBnieHs! cpegHue MaTepuaIoM. HEJIOCTaTOYHbIE
NIPUMEHSTh 3HAHUS K CIOCOOHOCTH ITposiBreHBI HU3KHUE CTIOCOOHOCTH

TecT YMEHUS K BBIIIOIHEHHIO MIPUMEHST 3HAHUS U CHocoGHOCTH ~ IPHMEHATH | NPUMEHSTH 3HAHUS U
KOHKPETHBIX 3aaHUH. YMEHUSI K BBITIOTHEHUIO 3HAHUA U YMEHUSI K BBITIOJHEHUIO
KOHKPETHBIX 33/IaHUH YMEHUS K  BBIIOJIHCHUIO

IK-3. Cnoco6HOCTH
y4acTBOBAaTh B IOCTAaHOBKE
nenei npoekra
(TporpaMmsl), €ro 3aaaqy
IIPH 331aHHBIX KPUTEPHUSIX,
TeNeBBIX QYHKIMAX,
OrpaHUYCHHUSIX,
pa3paboTKe CTPYKTYpPhI UX
B3aMMOCBSI3eH,
OIpECICHUN
[PHOPUTETOB PEIICHUS
3a/1a4 C y4eTOM MPABOBHIX,
HPABCTBEHHBIX aCIEKTOB
podeCCHOHANBHOM
JIeATETTHOCTH

KOHKPETHBIX 3a[[aHI/II>'I.

V1. IlpumeHsaTs
METOJIBI
ONTUMU3ALHUHU UL
TIOJTyIEHHUS
OITUMAJIBHBIX
pereHui
TEeXHUYECKHX 3a/1a4d
MaIIMHOCTPOCHHS
HI1. Pemenue 3amau
ONTHUMU3ALHH C
UCIIONB30BaHHEM
IPOrpaMMHBIX
TIPOIYKTOB

3amura 1a00paTOPHBIX
pabot

BBICTABJISIETCSL CTYHAEHTY, €CIH
3aJaHUC BBIIIOJHCHO B IIOJTHOM

00BéMeE c COOMI0IEHUEM
HEO0XOIUMON
MOCJIeIOBATEILHOCTH.
CryneHTsl paboratot
MOJIHOCTBIO ~ CaMOCTOSITEIIBHO:
noAOHPaOT HEOOXOAUMBIE JUIs
BBIIIOJIHEHUST  TIpeJylaracMbIX
paboT B 3aJaHUM HWCTOYHUKH
3HAHWH, MOKa3bIBAIOT
HEOOXOIUMBIE JUISl TPOBEICHHS
MPaKTHYECKOH paboThI
TEOPETHYECKUE 3HAHUS,
MPaKTHYECKUE  yYMEHUS |
HaBBIKH.

BBICTaBIIIETCS CTYACHTY, €CIU
3a7aHHe BHIIIOIHEHO B OIHOM
00BEME U CaMOCTOSITENIBHO.
JlomycKaroTCst OTKIIOHEHHUS OT
HEOOXOIUMOM
MOCIIE0BATEIBHOCTU
BBITIOJTHEHNS], HE BIUSIONINE Ha
MPaBUIBHOCTb KOHEUHOTO
pesynbTara. CTyIeHTbI
HCTIONB3YIOT YKa3aHHBIE
IpenoaaBaTeaeM HCTOUHUKH
3HAHUHN, BKJIIOYAsl CTPAHUIIBI
aTiaca, TaOJHIIbI U3 IPHIOKECHHS
K y4eOHUKY, CTPaHHUIIBI U3
CIIPaBOYHOMN JIUTEPATYPHI 11O
npeaMeTy. 3a/laHne TT0Ka3bIBaeT
3HAHUE YJaITUXCSI OCHOBHOTO
TEOPETHIECKOTO MaTepHana u
OBJIa/ICHUE YMEHUSIMH,
HEOOXOIUMBIMHM IS
CaMOCTOSTEIILHOTO BBIIOTHEHUS
paboTel. MoryT OBITh HETOUYHOCTH
1 HEOPEXKHOCTH B 0OPMIICHUU
Pe3yNIbTaTOB PabOTHI.

BEICTaBILSIETCS CTYCHTY,
€CJIM 3a7iaHue Ha padoTy
BBITIOJIHSACTCS 1
odopmisieTcs cTyieHTaMH
TIPH TTIOMOIIN
peToiaBaTes Wik
XOPOILO ITOATOTOBICHHBIX
U yXKe BBIMOJHCHHBIX Ha
«OTINYHO» JAHHYIO paboTy
cryznenros. Ha
BBITIOJIHCHUE 3a1aHHs
3aTPauMBACTCS MHOTO
BpeMeHH (MOXKHO JaTh
BO3MOXHOCTB JJ0/IeNaTh
paboty noma). CTyaeHThI
TIOKA3bIBAIOT 3HAHUS
TEOPETHYECKOro
Marepuana, Ho
HCIIBITHIBAIOT 3aTPYIHEHNE
TIPH PEIICHUN KOHKPETHOU
3a/1a4n.

BEICTABJISIETCS, ECIIU CTYAEHTBI
MIOKa3bIBAIOT IJI0X0E 3HAHUE
TEOPETHYECKOro MaTepuana u
OTCYTCTBHE YMEHHs NPHMEHHTh
3HaHHUS K PENICHUIO
TIPaKTUYIECKOM 3a/1auH.
PyxoBozcTBO M1 IOMOIIE CO
CTOPOHBI TIPENoiaBaTeNs u
XOpOIIIO MOITOTOBIEHHBIX
CTy/IeHTOB Hed()(EKTUBHBI 110
NPHYHHE TJI0X0I TOArOTOBKM
CTy/IEHTa.




JleckpUNITOPBI Bup, ¢opma 3a4er He3a4eT

OILIEHOYHOTO0

MeponpusTHs
31. Meros! 3a4eT Oo6yuaromuiics OOHAPYKHIT OGyuaromuiicst 0OHAPYKHIT
YCIIOBHO# 3HAHHE OCHOBHOTO 3HAYUTEIbHbIC MPOOEIBI B 3HAHMAX
ONTHMHM3ALMH B y4eOHO-IIPOrpaMMHOTO OCHOBHOTO y4eOHO-IIPOrPaMMHOI0
TEXHHYECKHX MaTepuaia B 00beMe, Marepuana, JOTTYCTHIT
TIPHJIOKEHHSX HEoOXOAMMOM JUIst NpUHIOUOHMAIBHEIE  OMMOKH B

V1. Ilpumensatb
METOJIbI
ONTUMH3ALNHN IS
MOJIy4eHHs
ONTUMAJIbHBIX
peeHuit
TEXHUYECKUX 3a1a4
MAIIMHOCTPOCHHS
HI. Pemenue
3a7a4 ONTHMHU3ALUN
C MCIOJIb30BAaHUEM
TIPOTrPaMMHBIX
MPOJIYKTOB

najbHenIe y4eos! 1
npencrosimieii  paboTel 1O
CIENHATBHOCTH,

COpaBHICS C  BBINOJHEHHEM
3a[aHHH,

MPEYCMOTPEHHBIX
POrpaMMO¥ IUCUHIUTHHBL.

BBIIIOJIHEHHH  MPEIYCMOTPEHHBIX
MporpaMMoi  3aJaHMil U He
Ccroco0eH TPOAOIDKUTE 00ydeHHe
WIM OPHCTYINHTh 0[O OKOHYAHUH
YHHBEPCHTETA K
MPOEeCCHOHANBHON  JeSATEIBHOCTH
0€e3 JONOJHUTEIbHBIX 3aHATHI I10
COOTBETCTBYIOIIECH TUCLHUILIHHE




