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PaGouas mporpamma IucuuIUIMHBI «ONTHMU3AIMS MPOCKTHBIX PELICHUI B MAITHHOCTPOCHUM
/coct. M.M. fxyrtnoB. — Hanpumk: KbBI'Y, 2023. —24 c.

Pabowas mporpamma mpenHazHaueHa IS [PENOJaBaHUS  TUCHMIUIMHBI  YacTH,
dbopMupyeMO# ydacTHUKaMU 00pa30BaTEeNIbHBIX OTHOMIEHNWH b1.B 10 HampaBieHWIO MOATOTOBKU
15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00CSCIICYCHIE MAIIMHOCTPOUTEIBHBIX TIPOU3BOICTB
B 3 cemectpe.

PaGowas mporpamma cocrtaBieHa ¢ ydetom DenepanbHOTO  TrocyaapCTBEHHOTO
00pa30BaTEILHOTO CTAaHJApTa BBICIIETO OOpa30BaHWs MO HAMpaBJICHUIO ToarotoBku 15.04.05
KoHcTpyKTOpCKO-TEXHOIOTMYECKOE ~ 00ecledeHre  MAIIMHOCTPOUTENbHBIX  MPOU3BOJICTB,
YTBEPKAEHHOTO MPUKa30M MHUHHCTEpCTBA HayKu U Bblcuiero oOpasoBaHusi Poccuiickoit
®enepauuu ot 17 aBrycra 2020 r. Ne 1045.
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1 HEJAU U 3AJAYU OCBOEHUA JTUCHUIIINHBI

Henbro npenoaBanus JUCHUILIMHEIL SBJISIETCS MOJTYYEHHUE CTYyI€HTaMU 3HaHUM B o0Onactu
IIOCTAHOBKH M PELICHUS 33]1a4 ONITUMAJIBHOTO IIPOCKTUPOBAHUS.

3ajayamMu U3ydYeHHs IUCLUIUIMHBI SBISIOTCS: IMOJIydeHHE HEOOXOIUMBIX 3HAHUH 00
OCHOBHBIX JTallax U 3aJadax IIPOCKTUPOBAHUS; U3YYCHHE MAaTEMaTUYECKOW IIOCTAHOBKU 3a1auu
ONITUMU3AINH, METOJIOB 00pa30BaHMs 1eNeBON (DYHKIIMH ¥ METOAOB IMOMCKa MUHAMYMa EJIeBOM
¢byHkuuu; GOpMUPOBAHHE y CTYJCHTOB HABBIKOB IIOCTAHOBKU BBIUYUCIUTEIHLHOTO AKCTIEPUMEHTA C
HCIIOJIb30BAHUEM COBPEMEHHBIX IIPOTPAMMHBIX KOMIUIEKCOB.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

JucuuruiiHa sBIsieTcss 00s3aTenbHON BapuaTHBHOM dYact Onoka blmoaroroBku
MaructpoBno  HampasieHutro  15.04.05 KoncTpykTopcko-TexHONIOTHYECKOE — obecrieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB.

W3ydyenne nucuMmiiumHbl Oa3upyeTcsi Ha 3HAHUAX, [OJIYYEHHBIX [0 JUCHUIUIMHAM:
Maremaruka, Wupopmaruka, ComnpoTuBieHue MaTepuanoB, Teoperudyeckass MeXaHHKa,
Maremaruueckoe MOJEIUPOBAHNE B MAIIMHOCTpOeHUH, MHpopMallMoHHbIE TEXHOJIOTHH B HayKe
U MTPOU3BO/JICTBE.

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSI COAEP KAHUSA
JAUCHUITJINHBI

[Iporecc M3yveHHs MUCIUTUIMHBI HAIIPABJIICH Ha (POPMHUPOBAHUE IIIEMEHTOB CJICIYIOIIUX
koMriereHIMit MaructpoB B coorBerctBUM ¢ ®PI'OC BO mno Hampasienuto 15.04.05
KOHCTpYKTOPCKO-TEXHOIOTHUECKOE 00SCIICUeHNUE MATMHOCTPOUTEIHHBIX IIPOU3BOJICTB:

YHHUBepcaJbHble KOMIETEHIIHH:

YK-1. CriocoOeH OCyIIECTBIATh KPUTHICCKUN aHAIIN3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE
CHUCTEMHOTO TOAX0/1a, BRIpadaThIBaTh CTPATETHIO JCHCTBUIA,

npodeccuonanbubix (IIKC):

IKC-1. CnocoGen pa3pabaThiBaTh 1 BHEIPATH dPPEKTUBHBIC TEXHOJOTUH U3TOTOBJICHUS
W3JEIUH MAIIMHOCTPOCHHUS;

IKC-2. Crnocoben BbiOMpaTh W A()(PEKTUBHO HCIOIB30BATh MaTepHalbl W CPEICTBA
TEXHOJIOTUYECKOTO OCHAIICHUS JJISl peaii3allid TEXHOJOTHYECKHX IPOIECCOB HM3TOTOBICHUS
MalIMHOCTPOUTEIBHOMN MPOAYKIUY;

B pe3ynbTaTe nzydeHus JUCIUTUIMHBI 00yJarONTUHCs TOJDKEH:

3HaTh:
COJICpKaHUE ATAIOB KU3HEHHOTO ITUKJIA TEXHUYECKUX 0O0BEKTOB, METOJIbI KPUTHYECKOTO aHAJIN3a
Y CHCTEMHOTO I0JX0/a K po0IeMaM X MPOSKTUPOBAHUS U TPOU3BOICTBA;
METOJMKHA TOCTAHOBKM M pEIICHUsA 3a7a4 ONTUMHU3AIMUHU TEXHOJOTHYECKUX IMPOIECCOB
M3rOTOBJICHUS U3JIECTTUN MAIIMHOCTPOCHHUS;
METO/Ibl MMOCTAHOBKH PEIIEHUS 3a7ay MapaMeTpU4ecKol ONTHMHU3ALMU KOHCTPYKIMHA U BhIOOpa
ONTUMAJIFHOTO COCTaBa TEXHOJIOTUYECKOTO 000PYI0OBAHHUS;

YMmerThb:
COOTHOCUTH Pa3HOPOJHBIC SIBJICHUS U CUCTEMATU3MPOBATH MX B MPOLECCE MPOEKTUPOBAHUA U
MIPOU3BOJICTBA TEXHUYECKHX OOBEKTOB;
CTaBUTh W pellaTh 3a/ayd IApaMETPUUYECKON ONTHUMHU3ALMHN TEXHOJOTUYECKUX MPOLECCOB
M3TOTOBJIEHUS U3JIEINI MAIIMHOCTPOCHMUS;
MPaBUJIHO CTaBUTh 33/1a4¥ NapaMeTPUUECKOW ONTUMHU3AIUN KOHCTPYKLIUH

Baagern:
HaBbIKAMHU HCIOJIb30BAHUSI METOJMK IMOCTAHOBKM MW pealu3allluM 3aJad ONTUMHU3ALMM TpHU
pelieHnd TPOOIEMHBIX BOMPOCOB MPOSKTUPOBAHUS U TMPOU3BOJICTBA MAITMHOCTPOUTEIHHOMN

TIPO/TYKLMH;



HaBBIKAMM DPEIIEHUS 33a4 ONTUMHU3ALUU PEKUMOB PE3AHUSA U MOCTAHOBKH MHOTOBapHAHTHBIX
3a7a4 CTPYKTYPHOU ONTHUMU3ALNN TEXHOJOTHUYECKUX;
HaBBIKAMU IMOCTAHOBKH 33JaYd ONTHMHU3AIMH BBHIOOpPA CPEICTB TEXHOJIOTHMUYECKOTO OCHAIICHUS
TEXHOJOTMYECKUX TPOUECCOB U3rOTOBJIIEHUS MAILIMHOCTPOUTEIIBHON MPOTYKIIUH.

4 Copep:xaHue U CTPYKTYPa AUCHHUIIMHBI
4.1 Conepsxkanue pa3aesioB JUCHUNIHHBI

dopmup
yemas | Popma
Ne | Hammenosa KOMIIET | TEKYyIIE
pa3a HUE Coneprxkanue paszena SHITUS ro
ena pasnena (4actb | KOHTPOJI
KOMIIET s
SHIUU
1 2 3 4 5
1 Cseoenus o | Ctpykrypa mpoiiecca mnpoektupoBanus. Cucremubii | YK-1
npoekmupo | MOAX0J K TPOCKTUPOBAHHUIO. OTambl KU3HECHHOTO
8aHUU [UKJIa TEXHUYECKHUX OOBEKTOB U HCIOJIb3yeMbIe
mexHu4eckyu | aBTOMaTU3UPOBAHHBIE CHCTEMBI. brnouno- K, T
X HepapXUUYECKUM MOIX0]1 K MPOSKTUPOBAHUIO CIIOKHBIX
00vekmos. | cucteM. CxeMa mpoliecca MPOSKTUPOBAHUS CIOKHBIX
CUCTEM.
2 Ilocmanoex | Jlonyctumoe W ONTUMalIbHOE MpoekTHoe pemieHue. | YK-1
a  3ao0auu | CTpykTypHas © mnapameTrpuueckas ontumuzanus. | [TKC-1
onmumu3zay | [locraHoBKa 3agaun napameTpudeckor ontumuzanuu. | [IKC-2
uu. HezaBucumble ympaBisiemble mapameTpbl, (YHKIHU-
OTPAaHUYEHUS, BBIXOJHBIE XapAKTEPUCTUKH U 1IEJIEBBIC K, T,
dbyHKIMM B 3amavax onTuMH3anuu. ['eoMmerpuueckas JIP
UHTEpIpETALN 3a/1a4u rapaMeTpU4ecKou
ONTUMU3ALIMH. Ycnosuas u 0e3ycioBHas
OIITUMMU3AIUA. JlokanbHBIN U rJ100aJIbHBIN
MUHHUMYMBI.
3 Ananumuye | Heobxoammoe U JOCTaTOYHOE YCIIOBHE MUHUMYMA. VK-1
cKue Martpuna I'ecce. Boimykibie pyHKITUN U BBITTYKIIbIS
MemoOobl MHO’KeCTBa. YHHUMOAaNbHbIe pyHKIMU. [Tpumep: K. T
peuteHus MIOCTAHOBKA U PEIICHHE 3aa4u ONpeIeIeHUs IZ[P,
3a0ay ONTUMAIBHOI'O MONEPEYHOr0 CEUEHUSI CTOUKHU
onmumu3ay | KapycelbHOTO CTAHKa.
uu.
4 Memoowi dopmupoBaHue 1es1eBOi GYHKIIUUA — OCHOBHAs YK-1
obpazosanu | pobdIeMa MOCTAaHOBKH 33/1a4 ONTUMU3ALUU. BekTop [IKC-2
A yenegol | BBIXOJHBIX NTapaMETPOB KaK KOJIUYECTBEHHOE
@yHryuu. BBIP2YKEHUE Ka4eCTBA TEXHUYECKOTO 00BEKTa.
KoHdnukTHbIE BEIXOJHBIE TAPAMETPHI.
HopmupoBanue napametpos. Mcnonb3oBaHue 0JHOTO K, T,
U3 YaCTHBIX KPUTEPHEB B KAUECTBE 1EJIEBOM (DYHKIIMH. JIP, I1P

MynbTUIUITMKATUBHBIE KPUTEPUH. AJTUTHBHBIE
KpUTEPHUH. DKCIIEPTHBIE OLICHKH IPHU ONIPEAETICHUN
BECOBBIX KOA(PPUIIMEHTOB. MUHUMAaKCHbBIE KPUTEPHUH.
Cratuctuueckue kputepuu. [Ipumep: cpaBHeHne
pa3IUYHBIX METOJIOB 00pa30BaHus 1eJIeBON (QYHKIIUU




JUI IBYXKPUTEPUATIbHOM OLIEHKU IIpU
IIPOEKTUPOBAHUM CBAPHON KOHCTPYKLIUU.
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3

Memoowi
00HOMEPHO2
0 noucka.

CxeMa cyXeHHs! HHTEpBaja HEONPECIICHHOCTH.
Merto 0JIOBUHHOTO JeiIeHUs. MeTo 1 30JI0TOro
ceuenus. Meron ®ubonayun. CpaBHEHUE METOIOB
OJHOMEPHOTO Moucka. Meros ckauupoBaHus. MeTo
MOJIMHOMHAJIBHOM alimpOKCUMAaIWH.

YK-1

Memoowt
MHO2OMEPH
020 NOUCKA.

ANroput™M MHOTOMEpHOTro Inoucka. MeToasl moucka
HYJIEBOTO, MEPBOTO U BTOpOro mopsiaka. Kpurepuu
OKOHYaHHUs moucka. Hopmanmzamusi ympaBisieMbIX
mapaMeTpoB ¥ BBIXOJHBIX XapaKTEPUCTHK. MeTon
CKaHMpoBaHMs  (moJHOTO  mepedopa). Meron
CIIy4allHOTO moucka. MeToa MNOKOOPAMHATHOTO
cnycka (T"aycca-3elinens). Merton PozenGpoka.
Meton xoHpurypanuun (Xyka-/lxusca). Cumruiekc
Meroa. Meroa naepopmMHpyeMOro MHOTIOTpPaHHUKA
(Hennepa-Mwuma). Mertoas IPaJIMeHTOB "
Hauckopenmero  cmycka.  Merox  JIII-moucka.
CBenmeHue 3a7a4  YCJIOBHOM — ONTHMHU3AIMA K
6e3ycnoBHO. Metonq wmHoxutenedt Jlorpamxka.
Meton mrpadHbIX GYHKIMA.

VK-1
[TIKC-2

3aoauu
AUHEUHO020
npoepammu
POBAHUSL.

OcHoBHbIE 3Tambl Pa3pabOTKM MOJETH  3aJayu.
I'paduueckoe  pemieHMe  IBYMEpPHOW — 3amadyu
JMHEWMHOTO mnporpamMmMupoBaHusd. CHMIUIEKC METON
pelieHus 3ajad €  OrpaHUYEHHUSIMH B  BHUJE:
HEpPABEHCTB, YPaBHEHU, HEPABEHCTB U YPABHEHUI.

YK-1
ITKC-2

Onmumuzay
ust
mexHo102UY
ecKux
npoyeccos.

[Ipeanocelnkn  ONTUMHU3ALMU  TEXHOJIOTMYECKUX
MPOIIECCOB (TTI). [TocTanoBka 3a1aun
npoektupoBanus ontuManbHoro TII.  Cucrema
OTpaHUYEHUH, KpUTepui ONTUMAaJIBHOCTH.
CrpykrypHas u napamerpuueckas ontumuzanus TI1.
OcHOBHBIE ATanbl ONTUMU3ALUN PEKUMOB PE3aHUS.
YpaBHeHusT 1edeBOM (YHKIMM U TEXHUYECKHX
orpaHnyeHui. MeTtonuka pacyera ONTHUMAIbHOTO
peXuMa pe3aHuss C HUCIOJIb30BAaHHWEM ammapara
JUHEHHOTO [IPOrpaMMHUPOBAHUSL. I'pado-
AHAITUTUYECKUI METO/. AHanuTuyeckoe
OIIpE/IeJICHUE ONTHUMAIIBHOTO pEXHMa pPEe3aHusl Ha
OBM.

MHOroBapuaHTHOCTb 3a/1a4 CTPYKTYpHOMU
ontumuzauuu TII. IlocTaHOBKa 3a1a4u CTPYKTYPHOU
ONTUMM3AIIMK TPU  BBHIOOPE MOJENU  CTaHKA.
KommiexkcHsiit noaxon x onrumusanuu TI1.

ITIKC-1

B rpade 5 npuBopsaTcs miarupyemble (pOPMBI TEKYIIETO KOHTPOJS: 3amuTa adopatopHoii padotsl (JIP) u

npakrrdeckoit pabotsl (I1P), komnoksuym (K), rectuposanmue (T).




4.2 CTpyKTYypa AMCUHUILINHBI

OO0mast TpyI0eMKOCTh JUCIUILIINHBI cocTaBlsieT 3 3aueTHble equauIbl (108 qacon)

TpynoeMKoCTh, 4acoB

Bun paboTst
3 cemecTp

OO0uiasi TPy10€eMKOCTh 108
AyauTopHas (KOHTaKTHas1) padora: 34
Jlexyuu (J1) 7
Ilpakmuuecxue 3auamus (113) 10
Jlabopamopuwie pabomut (JIP) 17
CamocrosiTesibHasi paboTa, B TOM 4Hc/Ie KOHTAKTHAS: 65
CaMOCTOSATEIbHOE N3YUEHHUE Pa3/IeIoB 40
CamomnoaroroBka (mpopaboTka ¥ TOBTOPEHHE  JIEKIIMOHHOTO
Marepuaga M Marepuaga Y4eOHMKOB U y4eOHbIX MOCOOUH, 75
MOJATOTOBKA K JTA0OPaTOpPHBIM W TPAKTHUYECKUM  3aHSATHSIM,
KOJUIOKBHYMaM, pyOeKHOMY KOHTPOJIIO U T.J.)
KonTpoJs (moaroroBka u caaya 3auera ¢ OLeHKOMN) 9

Bua uToroBoro KOHTpoOJIA

3a4yer ¢ OLeHKOM

4.2 Jlexuun

HaumenoBanue paszienon

1 | CBengeHust 0 MPOESKTUPOBAHUU TEXHUYECKUX 0OBEKTOB

2 | IlocTaHOBKa 3a1a4l ONTHMHU3AIUN

3 | AHaTUTHYECKUE METO bl PEIICHUS 3a/1a4 ONITUMH3AIUN

4 | Meroasl 00pa3oBaHus 11EJIEBOM HYHKITUN

5 | MeToapl OTHOMEPHOTO TIOMCKA

MeTO,Z[BI MHOT'OMCPHOTI'O ITOMCKa

N |

3aaun TMHEHHOTO MPOrPaMMUPOBAHHUS

8 OHTI/IMI/ISaHI/IH TCXHOJIOTHYCCKUX ITPOLCCCOB

4.3 JlabopaTtopHblie padoThI

HaumenoBanue nabopatopHsix padboT

1 Ananmutndeckue MCTOAbI pCHICHUA OIITUMHU3AIIMOHHBIX 3a1a4.

2 Metoasl OJHOMCPHOTI'O IMTOUCKA B 3aa4aX OIITUMHU3ANN

3 Metoasl MHOT'OMCPHOTI'O ITOUCKA B 3a/la4aX OITUMH3AUN

KOHCTPYKLIUHU

MHOFOMepHaH 3agada OIITUMU3AINH CCUCHU Hecymeﬁ

5 | ABymepHasi 3a51a4a JIMHEHHOTO IPOTPaMMHUPOBAHHS

6 MHOPOMCpHaH 3aJ1a4a JMHEHHOTO nporpaMMupOBaHud

7 OHTI/IMI/I3aL[I/I$I PEKUMOB PC3aHUA




4.4 llpakTHYecKHne 3aHATHS

Ne
Tema

T

1 | CBeneHus o NpOEKTUPOBAHUM TEXHUYECKUX OOBEKTOB

2 | IlocraHoBKa 3a/1aul ONTUMH3ALUU

3 | AHanuTHYECKHE METObl PELICHUS 3a/1a4 ONTHUMU3ALUN

4 | Metopl 00pazoBaHus 1e€BON QYHKIIMH

5 | Meroasl 0IHOMEPHOTO TIOMCKA

6 | MeToasl MHOTOMEPHOTO MOUCKA

7 | 3amauM TUHEHHOTO MPOrPaMMHUPOBAHMUS

8 | OnTuMHU3aIKs TEXHOJIOTUYECKUX MPOLIECCOB

4.5 CamocrosiTe/IbHOE H3YUYeHHe Pa3/1eJIOB AU CUHIIJIMHbI

Ne

- Bormpochkl, BHIHOCHUMBIE Ha CAMOCTOSITEIBHOE U3ydEHHE
1 brnouno-uepapxuueckuii moaxo/1 K MPOEKTUPOBAHUIO CIIOKHBIX

' CUCTEM
5 AHanuTuyeckoe ornpeaeaeHre MUHUMyMa QyHKIIUU OJTHOM

) MepEeMEHHO N
3. OO6pazoBaHue 11e7eBOM GYHKITUN 110 MUHUMAKCHOMY KPUTEPHIO
4. MeToa HOJIOBUHHOIO AEJIEHUS
5. | Meton 30710TOTO CeYeHUs
6. Merton ®uboHauuu
7 [Touck MuHUMYMa 11€71eBOM (DYHKIIMH 110 METOy CKAHUPOBAHUS

' (mostHOTO TIEpEdOpA)
3 CuMILIEKC-METO ] MHOTOMEPHOI'O MOMCKA B HEIMHEWHBIX 3a7a4ax

) OIITUMM3AIINHU
9 Cumiuiekc meto. Perenne 3a1aun ¢ orpaHU4EHUSIMU B BUJIE

" | ypaBHEHUI1
10 IlocTaHoBKa 3a1a4l MPOEKTUPOBAHUS ONITUMAIBHOTO

TCXHOJIOTHYCCKOTI'O ITpoI1ecca




5 OHEHOYHBIE MATEPHUAJIBI U1 KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOUYHOM ATTECTAIIIA
5.1 OneHo4YHBIEe MATEPHAJIBI VI TEKYLEro M py0e:KHOI0 KOHTPOJIS yCIIeBaeMOCTH
Texylmuii KOHTPOJIb YCIIEBAEMOCTU CTYAEHTOB OCYLIECTBJISETCS B COOTBETCTBUU C
OabHO-pEeUTHHTOBON cucTeMoi arrectanuu oOyyaromuxcs o OIT BO B KBI'Y. Ceexnenus 06
opranuzanuu paboThl 10 3TOW CHCTEME MPUBEICHBI B TAOIHUIIE.

Ne KoHTpoabHEIC MEPOIIPUITHS Maxc. Gann
) P porip (pacnpen.)
1 | Ilocemienue 3auHaTuit 10 (3+3+4)
2 | TectupoBanue 18 (6+6+6)
3 | KonnokBuym 18 (6+6+6)
4 BrimostHeHUE ¥ 3amuTa JJab0paTOPHBIX M MPAKTUISCKHX 24 (8+8+8)
pabot
Hroro 70

KoniiokBuymsl

KomnokBuymbl mpoBOAATCS 1O BONpOCaM, BBIHOCUMBIM Ha IPOMEKYTOUYHYIO
arrectauuio. llpu 3TOM Ha KaxAbld W3 Tpex pYOEkKHBIX KOHTPOJBHBIX MEPONPUATHUS
BBIHOCUTCA OJIHA TPETh BONPOCOB M3 0OIIero MxX uMciaa K dk3ameHy. lloaroroBka k
KOJUIOKBUYMY OCYIIECTBIISIETCS IO MaTepHajiaM JIeKUUH, J1abopaTOpHBIX pabOT U OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATyPhl, PEKOMEHIYEMOU MO JUCIHUILIINHE.

Tectbl
JI71st TeKyIIero KOHTPOJIsl YCTICITHOCTH 00yYEHUsT UCTIONB3YIOTCS pa3paboTaHHBIE Ha Kadeape
aTTeCTallMOHHbIE  TEeJaroru4eckhe  H3MEpUTENbHbIE  MaTepHalbl  JUIi  KOMIIBIOTEPHOIO
TeCcTUpOBaHUs (TecToBble 3a1anus1). CTpyKTypa 3TUX MaTepHalioB IpHUBeIeHa B TaOIHIIE.

Ne Tema Koanu.
TEM 3aJaHui
1 TeXHUKO-2KOHOMUYECKHUE MOKA3aTeIM U KPUTEPUU 46
paboTOCIIOCOOHOCTH CTAaHKOB
) [Iponecc KOHCTPYUPOBaHUS U €r0 aBTOMAaTU3ALIM 41
3 [IpuBoA rf1aBHOTO ABUKEHUS 67
4 IlInuHaenpHbIE Y3716l CTAHKOB 31
5 DIEeKTpOMEXaHUYECKUH MTPUBOJ MoJa4 29
6 ba3zoBble AeTanu u HanpaBIAOLIIKe 50
UTOI'O 264
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IIpumepvr mecmogulx 3a0anutl

1. Dranbl KU3HEHHOTO  IMKIA  U3JIEJMH  pacroyiaralorcsi B CIEAYIOIIen
IIOCJIEJOBATEIbHOCTH

1) IlpoextupoBanue -1

2) IloaroroBka Mpou3BOJCTBA -2

3) IlpousBoactso -3

4) Peanuzanus -4

5) DOxcrutyatanus -5

6) Yrtwm3samusd -6

2. 3ajmaya mapaMeTpUuYecKOM ONTHUMH3ALUU — 3TO HAaXO0XICHHE BEKTOpa HE3aBUCUMBIX
YIIPaBJIAEMbIX HAPAMETPOB X = (X, Xy, Xspuee X, ) 5. ..
1) yAOBIETBOPSIONIETO CUCTEME OrPAaHUYEHUH -
2) o0ecneunBaroIEro IKCTPEMYM 1LIeNIeBON (PYHKIIUU —
3) yIOBIETBOPSIOIIETO CUCTEME OTPAHUYEHUN U 00€CTICYNBAIOIIETO
9KCTPEMYM IiesIeBON (PyHKIMH +
4) BKOTOpPOM BCE IapaMeTpPhl MOJIOKUTEITbHBI —

3. Ha pucyHke noka3aHa reOMeTpUYECKasi HHTEPIpeTalns 3aa4l ONTUMHU3AINU. 31eck D
- o0nacTh JMOMYCTUMBIX PEIICHUN. YpaBHEHHEM JMHHHM PABHOTO YPOBHS IefeBoil ¢pyHkuuu F
SIBJISIETCS] BBIPAXKECHUE

Fs

X F,>F, >F >/ .
X5 éf aFa

Ry R

"
>
¥

i .

D

Ry

0 I X3 X2

a. F(x,x,)=a,TAe a=const +

F(x,x)=x-x, -
F(x,x)=x+x, -

X,
—
d. F(x,x,)=— -
%)
4. Ha pucyHke NMOKa3aHbl JIJMHUU PaBHOTO YpPOBHS 1Li€1€BOM (YHKIMH ABYMEpHOH 3agaun

ontuMu3anuu. Touka b sBisteTcs:

X

I'mo0GanbHBIM MaKCUMYMOM L1€J1€BOH (pyHKIIMHU -
JIoKaabHBIM MaKCUMYMOM LI€JI€BON (QYHKIMH +
I'moGanbHBIM MUHUMYMOM I1e7IeBON (DYHKITUH -
JlokanbHBIM MUHUMYMOM LIEJIE€BOM QpyHKIMU -

Sga oo
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5. Ha pucyHke nokasaHa WUIIOCTpalus JBYMEpPHOM 3ajaud ONTHUMM3ALMM. JTa 3a7aya
pelaercs:

Xz

-

Munnmusanuei nenesoi pynknun F(x,,x,) +
Maxkcumusanueii neneBoit pynkuu F(x,,x,) -
I'mo6anu3zanueii nenesoit Gpynkuuu F(x,,x,)-

— &

Jlokanu3amueit nenesoit dpynkuun  F(x,, x,)-

6. IleneBas ¢yHkumus F(X), oOpa3oBaHHAas M3 § 4YaCTHBIX KPHTEpUECB yj.(}? ) 1o

AAJUTUBHOMY KPpUTCPUIO, UMCCT BU!

L FEO=[]5,(X): y,(X)=0 .-
2. F(X)=YAy,(X)-c; +
3, F(X)=y,(X) .-

7. YcnoBrueM IpeKpaiieHus: OJHOMEPHOTO MOUCKA MO0 METOJy CKAHMPOBAHUS SABIISETCS
CIIEIyIOLIEee COOTHOIICHHE MEXAY IIaroM IOUCKa h M 3aJaHHOM TOYHOCTBIO HAXOXKICHUS
SKCTpeMyMma &

n<e +
h<eg -
n>e -

n<e -

8. Ha PUCYHKE ITIOKAa3aHa TPACKTOPHA METOA:

L

MIOKOOPAUHATHOTO CITyCKa +
T'paAuCHTOB -
HaHCKOpeﬁmeFO CITyCKa -
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9. Ha pucynke rnokaszaHa TpaeKTOpHs OMCKAa MUHUMYMa 11eJIeBOW (DYHKIIUH T10:

Xy

Mmetoy PosenOpoxka -

MeToay KoHpurypamuil (Xyka-/>xusca) +

CHUMILIEKC METONY -

Meroay nedopmupyeMoro MmHororpanauka (Heanepa-Muna) -

10. Ha pucyHke noka3aHa TpaeKTOpHs IOMCKa MUHUMYyMa Le1eBOH (PyHKIIUU TO:

Xy

Metoy Pozenbpoxka +

MeToy KoHpurypanuii (Xyka-J/>xusca) -

CUMILJIEKC METOY +

MeTtoay aehopmupyemoro Muororpanauka (Hemiepa-Muna) -

11. Pemenuem npeacTaBiaeHHONW Ha pPUCYHKE 3a/la4d JIMHEHHOTO MPOTPaMMUPOBAHUs ITPU

MHUHHMH3AINA [1eJIeBON QYHKIUU F'= X2-X; SBJISIETCS
N

5
IS

+1) ToukaA

-2) ToukaB

-3) ToukaC

-4) Touka O

5) Bce Touku otpe3ka AB

12. HpI/IBe,Z[eHHaH HMWIKC 3a/lada OIITUMHU3AIUU PCIIACTCA C UCITIOJIb30BAHUEM
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F =12x, +5x, +3x; — min
4x, +3x, +x, =180;
3x, +9x, =900;
X 20;x,20;x; 20.
+1) cummiekc-mero1a
-2) MeTo/1a TpaIM€HTOB

-3) MeTo1a MOKOOPAMHATHOTO CITyCKa
-4) MeTo/1a HAMCKOPEHIIIETrO CITyCKa

3apauu
3aiauyM pemnaroTcsl Ha MPAKTUYECKUX 3aHATHSIX U HAa KOHTPOJIbHBIX paboTax B paMKax
0aJIbHO-PEUTUHIOBBIX MEPOTIpUATHIL. TUNIOBBIE 3a7jaUuu TPUBOIATCS HIKE.

Ipumep 1. AHAIUTHYECKHU ONPENETUTH MUHUMYM (YHKIIUH
1) .F(x) =x%+5x — 6.

2) F(x) =x3 + 322,

3)F{x) =x*—-2x-3.

4) Flx,y) = x3 +y3 — 9xy.

5) Flx,y) = x% +2y% —xy,

[Ipumep 2. W3 wumeromerocs mMarepuaina (JIOCOK) MOCTpouTh 3abop mauHOM 200 M.
TpebOyeTcst oropoauTh NPSIMOYTOJBHBIN JTBOP HAWOOJBINEH TJIOMIAAN, WCTOJB3Ys IJs OJHOM
CTOPOHBI IBOpa CTEHY OJIMKANIIEero 3/1aHus.

[Tpumep 3. M3 nucta mpsaMOyroiasHOM (GOpMBI ¢ pazMepoM 8x5 (M) MOIYyIUTh KOPOOKY
HanOOJIBIIIETO 00BEMa BBIPE3aHUEM TI0 €T0 YIJIaM KBaJpaToB.

[Ipumep 4. CtaHouHasi cUCTeMa COCTOUT M3 TPEX T'PYII 000PYTOBaHUS: CBEPIUIHHOTO,
TOKapHOTO U (ppezepHoro. N3BecTHH MecsiuHbIe (DOHBI BpeMEHH padOTH 000PYIOBaHUS, a TAKKE
HOPMBI BpeMEHH Ha 00paboTKy neraneit Dy u D, Ha cTraHKaxX KaKIOW TPYIIIIBI.

Hopwma Bpemenu Ha 00paboOTKy AeTayiei, 4 Mecsunbiii hoH
I'pynma
0GopyIoBaHH D D BPEMEHH pabOThI
1 Z IpynIsl 000py/I0B.,4
CaepnuibHOE 0,1 0,3 200
ToxkapHoe 0,5 0,9 700
®dpesepHoe 0,3 0,2 330

Onpenenuth onTUMajbHBIE pa3Mepsl maptuil u3z neraned Dy u D, wu3 ycnoBus
MaKCHUMAaJIbHOU 3arpy3ku 000pyI0BaHUSI.

ITpumep 5. B OTK HekoTopo#t ¢upmbl paboTaroT KOHTpoJiepsl pa3psaaoB 1 u 2. Hopma
BbIpaboTku OTK 3a 8 uacoB B cmeny He MeHee 1800 u3nenuit. Kontposep 1 paspsaa mpoBepsieT
25 uzpenuii B yac, npuueM He ommbaercss B 98% ciyuaeB. Kontposep 2 paspsna nposepser 15
U3JIEIIMH B 4ac, €ro TOYHOCTh COCTABIISIET 95 %.

3apaboTHas miaTa KoHTpoJiepa 1 paspsaa paBHa 40 py6. B yac, KoTposuiepa 2 paspsaa —
30 py0. B wyac. Ilpm kaxmoil ommOke KoHTpojepa ¢upma Tepser 2 pyO. ¢upMa MoOKeT
HCII0JIb30BaTh 8 KOHTpoJepoB | paspsna u 10 koHTposEepoB 2 paspsaa.

PykoBoacTBO ¢upMBI X0UeT omnpenesauTh onTuManbHblil coctaB OTK, mpu koTopom
oOriMe 3aTpaThl Ha KOHTPOJIb OyIyT MUHUMAJIbHBIMH.
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JlaGopaTopnasi paGora
B merognueckux pa3paboTkax K J1abopaTopHbIM paboTaM MPUBEAEHBI 1IeTb U MPOrpamMma
paboThI, OCHOBHBIE METOJUYECKHE YKa3aHWsS K UX BBIIOJHEHHUIO, COACpP)KaHHE OTYeTa,
KOHTPOJIbHBIE BOIIPOCHI ¥ CIIUCOK PEKOMEHTYEMOM JINTEPATYpPHI.
Ipumepol nabopamopnwix pabom
Ipumep 1. Memoowr mHo2omepHO20 noucka
Llenv pabomer — wW3ydeHUE METOAOB pEIICHHS MHOTOMEPHBIX 33/a4 TOHCKOBOU
ONTUMHU3ALIHH.
IIpozepamma pabomvi
1. O3HakOMUTBCA C METOJaMHU MHOTOMEPHOIO IIOMCKa: IOKOOPAMHATHOTO
CIIyCKa, IpaJueHTa, HAUCKOPEHIIETo CITyCKa.
2. Jlnda 3agaHHON (YHKUMHU JBYX MEPEMEHHBIX ONpPENeIuTh 00JacTh BBIMYKIOCTH
BHM3. AHAJIUTUYECKH HAUTH MUHUMYM (YHKLIMU Ha 3TOH o0nacTu.
3. MerogamMu MOKOOPAMHATHOTO CITyCKa, I'PaJUeHTa M HAUCKOPEWIIEero CIycKa
OTPENEeUTh MUHUMYMBI (PYHKIIMU C 33JJaHHON TOYHOCTBIO (BpY4HYIO U Ha OBM).
4. OdopMuUTb OTYET O MPOJIENAHHOMN padoTe.
Ipumep 3a0anus
HccnenoBath 3a/IaHHYIO LIEJIEBYIO GyHKIHIO JBYX IIEPEMEHHBIX

F(x,,x,)=3x; —5x; +15x,x, +22 1 HaliTH TOYHOE pelIeHHEe 3a1a9u MUHAME3anuK F(X)—>min.

Haiitu mpubmmkeHHOE pereHue dToH 3aaun ¢ TOUHOCTRI0 £€=0.2: a) METOI0M MOKOOPIUHATHOTO
cnycka (k=2); 6) MeToioMm rpaaueHTHoro ciycka (k=2).

Ipumep 2. Onmumuzayus nonepeuno2o cevenus xoboma gpeszepnoco cmamka

Llenv pabomei — TpaKTHYECKas pealid3alus CTYJICHTAMH TIpoIiecca ONTHUMH3AIUN
KOHCTPYKIIUH X000Ta IIHPOKOYHHBEPCATHHOTO (PPE3ePHOr0 CTaHKA C PACUCTHON CXEMOW B BHJIE
KOHCOJIBHOH OajKu

Ilpoepamma pabomoi

1. CaMOCTOSATEIbHO H3YYUTh HACTOSIIEe PYKOBOJICTBO, SICHO TOHATH (DU3HUYECKYIO
CYIITHOCTB ITOCTABJICHHOM 3a/1a4H.

2. Bpuraga w3 3-4 cTyaeHTOB Ha3Ha4YaeT BECOBbIC KOA(DQGHUIMEHTHI aJTUTHBHOTO
KpUTEPHS, UCTIOJIB3Ysl MATPHUIILI TAPHBIX CpaBHeHMUM. KaXIbIi CTyIeHT OpUraabpl BHICTYIIACT MPH
3TOM KaK O3KCIEpPT, OICHUBAIONIMI BIMSAHUE JAHHOTO YACTHOTO KPUTEPUS HA TOYHOCTh

00paboTKH.

3. Ha3nauuB orpaHuueHusi Ha yIpaBisieMble TapamMeTpbl cedeHUs: X000Ta, BBOAAT B
KOMIIBIOTEP MCXOJIHBIC TAaHHBIC M IPOBEPSIOT MPABUIILHOCTH BBOJIA HA SKPaHE.

4. [TomyynB pe3ynbTaT pemieHHs, KaXKIbld CTYISHT HPOU3BOJUT €ro aHaIu3 |

OTUUTHIBAETCA Tepel IMpernojaBaTesieM O BBINOJIHEHHOW paboTe, MpeaBapUTEIbHO OTBETHB Ha
KOHTPOJIbHBIE BOTPOCHI.

5. OdopMuth oTUET O IPOAETAHHON padoTe.

Ipumep 3a0anus

OnTuMu3MpoBaTh ceueHue x000Ta (PE3EPHOr0 CTaHKa NpPU CIEAYIOIUX HCXOIHBIX
JTAHHBIX:

Pa3mepbl HCXOTHOTO CeUeHHUS:

Ho=300 mm; Bo=300mm; bo=15 mm.

Jlnama3oHbl W3MEHEHHUs HE3aBHCHMBIX YIPABISEMBIX IapaMeTpoB B MM (3aJIal0TCs
MIperno/IaBaTeseM):

100< H <300; 100<B<300; 10<h<25.

BecoBbie k03 punMeHTs aIUTUBHON 11eNIeBON (PYHKIIUU:

C1=0,33; C>=0,33; C3=0,34.

TouHOCTB OTIpeeNieHs: ONTUMATBHBIX 3HAYCHUH apaMeTpoB € = 1,00 MM.
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Pacuerst Ha DBM mnpoBoasTcs Aisi ABYX BapUAaHTOB MCXOJHBIX JAHHBIX, OTIMYAIOIINXCS
BeCOBbIMU KOd(pduuueHtamu. [lepBblii BapuaHT BeCOBBIX KOI((HUIMEHTOB PACCUUTHIBACTCS
CTY/IGHTaMH OpHUTaJibl METOJOM apHBIX CPAaBHEHUM, BTOPON — 3a/1aeTCs MPETo1aBaTeNIeM.

5.2 [IpoMe:xxyTOUYHAs aTTecTAUS
Bonpocsl k Ik3ameny

1. Crpykrypa nporecca npoektupoBanus. CHCTEMHBIN MOIX0/1 K IPOSKTUPOBAHUIO.
2. OcHOBHBIE 3TaIlbl CO3/IaHUS TEXHUYECKUX OOBEKTOB. DTallbl )KU3HEHHOTO LUKJIA OOBEKTOB
Y UCTIOJIb3yeMbI€ aBTOMATHU3UPOBAHHBIE CHCTEMBI.
3. CrpykTypa B mapameTpbl TEXHUIECKOT0 00BEKTa, MPUMEPBL. JJOTTYCTHMOE U ONTHMAIILHOE
npoekTHoe pemenue. CTpyKTypHas U apaMeTpruiecKas ONTUMHU3AIIHSL.
4. bioyHO-uepapXUyeCKUil MOAX0/ K MPOEKTUPOBAHUIO CIOXKHBIX cucTeM. Cxema mpoiecca
MIPOEKTUPOBAHUS CJIOKHBIX CUCTEM.
5. TlocraHoBka 3ajauu mapaMeTpuueckodl ontumuzanuu. HeszaBucuMmble yrnpaBisieMble
napameTpsbl, QYHKIIMH-OTPAaHUYCHH S, BBIXOIHBIC XapaKTEPUCTUKH, 1IeJieBast (yHKITHSI.
6. T['eomerpuueckass WHTEpHpETAIMs 3aJauyd ONTHUMHU3AIMHU. YCJIOBHas M Oe3yclOoBHas
ontuMu3anus. JIokanbHbIH U T7100aIbHBIE MUHUMYMBI.
7. AHaTUTHYECKOE OTpeeieHue MUHUMyMa QYHKIIUHA OJTHOUM MEPEMEHHOM.
8. AHanuTHuyecKoe ornpeaeaeHrne MUHUMyMa (DYHKIUH HECKOIbKUX MEPEMEHHBIX.
9. Ilpumep: MOCTAaHOBKA W PEIICHHE 3aJa4ll OMPEICICHHS ONTUMAJIBLHOTO IOMEPEYHOTO
CEYCHHS CTOMKH KapyCeJIbHOTO CTaHKa.
10. Meroasl o00pazoBaHus 1eNeBOM (YHKIMU: MCIOJb30BAaHHUE YACTHBIX KPUTEPHEB;
MYJIbTHUIUTHKATHBHBIE KPUTEPHUH.
11. O6pazoBanue 1e71eBON (PYHKIMH O aJTATUBHOMY KPUTEPHIO. DKCIEPTHBIC OICHKU IPH
OTIpe/IeTICHUN BECOBBIX KOI(PPHUITUEHTOB.
12. O6pa3zoBanue 11eaeBOM QYHKIIUN 110 MUHUMAKCHOMY KPUTEPHIO.
13. [Ipumep: cpaBHEHHE pa3IUYHBIX METOJOB O0Opa3oBaHUS IIEIEBOM (QYHKIUU IS
JBYXKPUTEPUAIBbHON OLEHKU ITPU NIPOECKTUPOBAHUN CBAPHON KOHCTPYKLIMH.
14. Cxema cyXeHHUsI THTEpBaJIa HEONPEICTCHHOCTH B 33/1a4aX OJHOMEPHOTO MOUCKA.
15. MeTo/1 ITOJIOBUHHOIO JIEIECHUS.
16. MeTo1 30J10TOr0 ceueHus.
17. Meton ®ubonayun. CpaBHEHHE METOJIOB OJHOMEPHOTO TIOMCKA
18. O1HOMEPHBII TOMCK METOJOM CKaHUPOBAHUS.
19. MeToa NOJMHOMHUATBHOMN alllPOKCUMAIIUH.
20. [louckoBasi onTHUMHU3ALMS W €€ AJITOPUTM B MHOIOMEPHBIX 3agadax. Meroasl NOUCKa
HYJIEBOTO, IIEPBOTO U BTOPOTO NOpAIKOB. Kpurepun okoHUaHMs MOUCKA.
21. Hopmanuszanus ynopaBisieMbIX MapaMeTpOB M BBIXOJHBIX XapaKTEpUCTUK B 3aJadax
ONTUMU3ALIMH.
22. Ilouck MUHUMYyMa LI€J€BOUM (PYHKIIMU IO METOAY CKAaHHUPOBaHUS (TIOJTHOTO miepedopa).
23. Meroa cny4aifHOTO MOMCKAa MUHUMYMa I1eJIeBO (YHKIIUU.
24. Tlouck MUHUMYMa LeJeBOil (YHKIMH MO MeTOAy MokoopauHaTHoro cmycka (I"aycca-
3eitens).
25. Ilonck MuHUMYMa LieneBoi (GyHKIUM 110 MeToy Po3zeHOpoka
26. Meton koH¢urypauuii (Xyka-/[xusca).
27. CUMILIEKC-METO/1 MHOTOMEPHOT'O MMOMCKA B HEIMHENHBIX 3aa4aX ONTUMHU3ALINH.
28. Meroa nedopmupyemoro mHororpannuka (Heanepa-Muna).
29. Tlouck MUHUMYMa 11€7€BOH (PYHKIIMU MO METOAaM TPAAUEHTOB U HAMCKOPEHIIIETo CIycKa.
30. CBeneHust 3a/1a4 yCIOBHOM ONTUMHU3AIUH K 0e3yciIoBHOW. MeToa MHOXkUTenel Jlarpanika.
31. Meton mtpadHbIX QYHKIHH.
32. 3agauu TMHEWHOTO MporpammMupoBaHusi. OCHOBHBIE ATambl Pa3padOTKH MOJIENN 3a1a4u.
33. I'paduueckoe perieHne IByMEpHOH 3a1a4u JIMHEHHOTO MPOTPAaMMHUPOBAHHUSL.
34. CUMIUIEKC-METO/I PEIleHUs 3aJaul JIMHEHMHOro mporpaMmmupoBaHus. PeleHue 3agaun c
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OTPaHUYEHUSIMU B BUJIC HEPABEHCTB.
35. Cummuiekc meroA. Penenue 3a1aum ¢ orpaHUuEHUsIMU B BUJIE YPABHEHU.

36. Cumiuiekc meroA. Pemenue 3ai1auu ¢ OorpaHUuEHUSMU B BUJIE YPABHEHUM U HEPABEHCTB.
37. IlpeanocbulkM  ONTUMM3ALMM  TEXHOJIOTMYECKHX mpoueccoB. llocTtaHoBka 3amauu
IIPOEKTUPOBAHUS ONITUMAIBHOTO TEXHOJIOTHYECKOTO MPOLIECCa.

38. CTpyKTypHas U MmapaMeTpudecKas ONTUMH3ALUS TEXHOJIOTHYECKUX TpoiieccoB. OCHOBHBIC
JTanbl ONTUMHU3ALMU PEKUMOB PE3aHMUSL.

39. Metoauka pa3padOTKA MaTeMaTHUECKOW MOJICNN [T ONTUMU3AIUH PEKUMOB PE3aHUS.

40. Metouka pacyeTa ONTUMAJIbHBIX PEKUMOB PE3aHUS.

41.IlocraHoBKa 3a7auyu  CTPYKTYpPHOM ONTHUMHU3ALMU  TEXHOJIOTMYECKHX
KoMmnekcHpli Moaxo/1 K ONTHMU3ALMU TEXHOJIOTMYECKU X POLIECCOB.

HPOIIECCOB.

6. METOAUNYECKHUE MATEPHUAJIbI, ONIPEJAEJAIOIIUE IMPOLEAYPbI

OLIEHUBAHUS 3HAHWH, YMEHHWH, HABBIKOB M (MJH) OIBITA
JAEATEJIBHOCTH
6.1. Pe3yabTarhl 0CBOECHHSI YUeOHOM TUCIHMILIMHBI, MOJJIeKAIIMEe IPOBEPKe
Nupukarop Pe3ynbTatel OCHOBHBIE TTOKA3aTENN OLIEHKH OneHOTHbIE
KOMTIETEHIIHH 06ydeHns pe3ynbTaToB cpeacTsa

YK-1.1 3HaeT | 3HATh: Ortanel JKU3HEHHOT'O mukia | 113
METOIBI COJIepKaHne TEeXHUYECKUX 00BEKTOB u | JIP
KPUTHYECKOTO ATaInoB UCIIOJIb3yeMble aBTOMaTu3upoBanHbie | KP
aHalvM3a CHUTYalHi | )KU3HEHHOTO IIMKJIA | CUCTEMBI. Crpykrypa  mpomecca | T
u CUCTEMHOTO | TEXHUYECKUX npoekTupoBanus. CHCTEMHBIA MOAX0N | 3
oaxoa K | OOBEKTOB, METO/IbI | K IIPOEKTUPOBAHUIO. biouno-
npoOiemMam KPUTHYECKOTO epapxXudecKu OAXO0M K

aHaIu3a u IIPOEKTUPOBAHUIO CIIOKHBIX CHCTEM.

CUCTEMHOTO Cxema mpolecca NPOEKTUPOBAHUS

oaxoJa K CJIOKHBIX CHCTEM.

npobGieMaM ux Honyctumoe u ONTUMAJIbHOE

IPOEKTUPOBAHUSA U | IPOEKTHOE peuieHne. CTpyKTypHass U

IPOU3BOJICTBA. napameTpuydeckas ONTUMU3ALIHS.
VK-1.2 VwMmeer | YMeTh: [TocTanoBka 3a[a4u
COOTHOCHUTH COOTHOCHUTH napamMeTpu4ecKoi ONTUMU3AIUH.
Ppa3HOpPOAHbIE Pa3HOpPOAHbIE HezaBucumelie yIIpaBIIIEMbIC
SIBJICHUS U | SABJICHUS U | mapaMeTpbl, (QYHKIUU-OTpaHUYCHHUS,
CUCTEMAaTU3UPOBAT | CUCTEMATU3UPOBAT | BBIXOJIHBIC XapaKTePUCTUKU u
b HX B paMKax | b HMX B Ipollecce | leiaeBble  (QYHKIMUM B 3ajadax
M30paHHBIX BUJOB | MPOEKTUPOBAHUS U | ONTHMH3ALUH. YcnoBHas u
npodeccuoHalbHO | MPOU3BOACTBA 0e3ycioBHas OITUMU3AIHSL.
1 IesATEeNhbHOCTH TEXHUYECKUX JlokanbHbIi u r100aIbHbIN

00BEKTOB. MUHHMYMBI.
VYK-1.3 Bunaneer | Baagers: ®opmupoBaHUe 1ENE€BOUH (QyHKIMU —
HaBbIKAMU HaBbIKAMU OCHOBHasg  mpobiieMa  MOCTaHOBKHU
HMCIIOJIb30BaHUA HUCIIOJIb30BaHUA 3aJ1a4 OTITUMU3ATINH. Bekrop
METOIUK METO UK BBIXOJIHBIX napameTpoB KaK
MMOCTAHOBKHM 1I€JH, | IOCTAHOBKHU U KOJIMYECTBEHHOE BBIPAKEHHE
onpeeaeHus peanu3alMy 3a1au | Ka4ecTBa ~ TEXHUYECKOTO  OOBEKTa.
myTel u cpeacTB ee | onTuMusanuy npu | KOH(IUKTHBIE BEIXOIHBIE TTADAMETPBI.
JOCTH>KEHHUS, peuieHun Hopmuposanue rapamMeTpoB.
pa3paboTku POOIEMHBIX Hcnonp3oBaHue OJHOTO W3 YACTHBIX
CTpaTerui BOIIPOCOB KpUTEPUEB B  KayecTBE LIEJEBOM
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JNEUCTBUN IPU | IPOEKTUPOBAHUSA U | PYHKITUH. MynbTUILUIMKaTUBHBIE
perieHuun MPOU3BO/ICTBA KpUTEpUU. AJIUTUBHBIE KPUTEPHUHU.
POOIEMHBIX MAIlIMHOCTPOUTENh | DKCIEPTHBIE OIICHKU npu
BOIIPOCOB HOU MIPOJIyKIUH. ompeieICHun BECOBBIX
KOA(PUITUEHTOB. MuHuMaKcHbIE
KpUTEPHH. Crarucruueckue
KpUTEPUU. AJTOPUTM MHOTOMEPHOTO
noucka. MeToapl TOHWCKa HYJIEBOTO,
MepBOTO W BTOPOrOo  MOPSIKA.
Kpurepun OKOHYaHUA IIOUCKA.
Hopmanuzanus YIIPaBIIIEMBIX
napameTpoB u BBIXOJIHBIX
XapaKTEePUCTHK. MeTo ] CKaHUPOBAHUS
(momHOTO nepedopa). Merton
CIIy4aiiHOTO IIOHCKA. Meton
nokoopauHatHoro cmycka (I'aycca-
3eiinens). Meron PozenOpoka. Meton
KOH(Urypanuu (Xyxka-/IxuBca).
CumMmiuiexkc METOI. Meton
nehopMupyeMoro MHOTOTpaHHHUKa
(Hennmepa-Mwua). Mertomer
IrpaJueHTOB 51 HaWCKOPEUIIEero
ciycka. Meron JIIT-moucka. CBenenue
3a/a4  YCIIOBHOW ONTHMM3alUUA K
O0e3yciioBHOW. MeTon MHOXKHUTENEH
Jlorpanxa. Merton mTpadHbIX
GYHKITUH.
IIKC-1.1 3HaeT | 3HATh: METOIUKHA [Ipennoceuiku ontummsanuu | 113
METOIUKHU MOCTAaHOBKH U texHoyioruueckux mporeccoB (TII). | JIP
MIPOEKTUPOBAHUS peuieHus 3aaa4 [TocTranoBka 3amaum npoextupoBanus | KP
TEXHOJIOTUYECKUX | ONTHUMHU3ALUU ONTHUMAIBHOTO TIIL. Cucrema | T
MPOILIECCOB TEXHOJIOTUYECKUX | OTPaHUYCHHIA, Kputepuit | 3
W3TOTOBJICHUS IIPOLIECCOB ontuManbHOCTH.  CTpyKTypHas U
1563 (107071 U3FOTOBIICHUS napamerpuudeckas ontumuzanus T1I.
MAaIIUHOCTPOCHHUS, | U3LEIIUN OcHOBHBIE  3Tambl  ONTUMM3ALUHU
CUCTEMBI MalIMHOCTPOCHHUS | PEKUMOB pe3aHusl. VYpaBHeHust
KOHCTPYKTOPCKOM neneBod (GYHKIUM U TEXHUYECKUX
u orpaHnuyeHuil. Mertonuka pacuera
TEXHOJIOTUYECKOM ONTUMAJIBHOIO pEXHMA pe3aHus ¢
JOKYMEHTAUU, UCII0JIb30BaHUEM amnmapara
TEXHOJIOTUYECKOM JIMHENUHOTO IpOrpaMMHUPOBAHUSL.
MOJArOTOBKH I'pado-ananutuueckuii METO/I.
MIPOU3BO/ICTBA, AHanuTu4yeckoe omnpeneneHue
MpOrpaMMHBIE ONTUMAJIBHOTO pEXHUMa pe3aHusi Ha
CpeIcTBa OBM. MHOroBapuaHnTHOCTh  3ajJau
aBTOMAaTU3aluU CTpyKTypHON  ontumusamuu  TIL
KOHCTPYKTOPCKO- [locraHoBKa 3amauM  CTPYKTYpHOM
TEXHOJIOTHYECKOU ONTUMM3AIMK TIPU BBIOOPE MOJEIH
MOJTOTOBKU CTaHKa
MIPOU3BO/ICTBA
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IIKC-1.2  VYmeer | YMeTh: CTaBUTHh U

IIPOEKTUPOBAaTh M | peuiaThb 3a/1a4u

BHEIPSATH MMapaMeTPUIECKOU

3¢ deKTUBHBIC ONTUMU3ALINHI

TEXHOJIOTMYECKUE | TEXHOJOTMYECKUX

IIPOLIECCHI IIPOLIECCOB

W3TOTOBJICHUS U3TOTOBJICHUS

KOHKYPEHTOCTIOCO0 | M3Ienuii

HBIX U3JIeNUH | MAIIMHOCTPOEHHUS

MalIMHOCTPOEHUS

IIKC-2.2 VYwmeer | YMeTh: IpaBUiIbHO | DTambl nocranoBku | [13
aHaAJIN3UPOBATh, CTaBUTh 33/1a41 ONTUMM3AIIMOHHBIX 3ajau: JIP
BBIOMpATh u | mapamerpuueckoir | 1. M3yyenue oObekra, 4roObl NOHATH | KP
3¢ deKTUBHO ONTUMHU3ALUU IPOUCXOAIINNA Tpo1ece, onpeaenuTs | T
HCI0JIb30BATh KOHCTPYKLUU yIpaBisieMble TapaMeTphl. 3
MaTepuabl u 2. OmnucartenbHOE MOJEIUPOBAHUE —
CpeacTBa YCTaHOBJICHHE U CJIOBECHOE OINMCaHUE
TEXHOJIOTUYECKOTO OCHOBHBIX CBSI3€ W 3aBUCHMOCTEH
OCHAILllEHUs s MEX1y XapaKTepUCTHKaMU OOBEKTa C
peanuzanuu TOYKH  3pEHHUS]  ONTUMHU3UPYEMOTO
TEXHOJIOTUYECKHUX KpUTEpUS.

MIPOLIECCOB 3. Pazpaborka  maTeMaTHyeCcKOM
W3TOTOBJICHUS MOJIETH, BKJIIOYAOIIEH HEe3aBUCHMBbIE
MalIMHOCTPOUTEIND yIpaBisieMble MapamMeTpbl, (YHKLIUU-

HOW MPOTYKIIUU

OTpaHUYECHUS, BBIXOIHEIE
XapaKTEPUCTHKH, 1IETEBYIO () YHKIIHIO.
ITocta"HoBKa 3aga4u
napamMeTpUIecKoi OINTHMM3AIUH.
He3aBucumeie yIIpaBIIIEMbIC
napameTpbl, (QYHKIIUU-OTPaHUYEHUS,
BBIXOIHBIE XapaKTePUCTHKU n
nejaeBble  (QYHKOMM B 3agavax
ONTUMHM3ALIHU. dopmupoBaHUe
1eneBoi GyHKIMU. BEKTOp BBIXOAHBIX
nmapamMeTpoB  KaKk  KOJIMYECTBEHHOE
BBIp@)KCHUE KadeCcTBa TEXHUYECKOTO
o0bekTa. CpaBHEHHME  pa3IMYHBIX
METO0B 00pa3zoBaHUs LIEJIEBOM
byHKIMM AN IBYXKPUTEPUATIHHOU
OLIEHKU pu MIPOCKTUPOBAHUH
CBapHON KOHCTPYKIIHH.

AJTOpUTM MHOTOMEPHOTO
MHoroBapuaHTHast 3ajaga
CTPYKTYPHOI ONTUMH3AIH
TEXHOJOTUYECKHX MPOIECCOB BhIOOpA
TEXHOJIOTUYECKOTO 000PYI0BaHHUS.

IIOHCKa.

O6o3nauenuss B Tabn.: [I3 -npaktuueckue 3ansatus, JIP -mabGoparopusie pabGotbi, KP -

KOHTPOJIbHBIC pa6OTLI, T- TCCTUPOBAHUC, 3 — 3aueT
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6.2 IlIxa/ia oneHNBaHUS IVIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHus!

6.2.1 Texymmii 1 py0e:KHbII KOHTPOJIb
B pamkax Tekyiero u pyoexHOro KOHTPOJIS IO IUCIUILTMHE CTYACHT MOXET HabpaTthb 110
70 6amtoB. Pacnipenernenne 6auioB MPUBEACHO B TAOJIHIIE.

Cem [IIkana oneHUBaHUS

cCTp 0-35 6amioB 36-50 G6amnoB 51-60 GamioB 61-70 6amnoB

6 YactuuHoe [Tonnoe nu | [lonnoe nim ITonnoe WIH
MOCEIleHue YaCTUYHOE IOCEIICHUE | YACTUYHOE YaCTUYHOE
ayJTUTOPHBIX ayJIUTOPHBIX 3aHATHUH. | TOCEIEHUE MocCeleHne
3aHSTHH. [TonHOE BBINOIHEHNE U | AyAUTOPHBIX ayJIMTOPHBIX
HeynosnerBopurens | 3amura j1abopatopHsix | 3aHsaTuid. [lonnoe | 3amsaruii.  [lomHoe
HOE BBITIOJIHEHHE | paboT. YacTuyHOE | BBINIOJIHEHUE U BBITIOJTHEHHE u
1a00paTOPHBIX U | BBIIIOJIHEHHE M 3alllUTa | 3alluTa 3aIuTa
MIPAKTUYECKHUX IPAKTHYECKUX padoT. | 7a0OpaTOPHBIX U | TAOOPATOpPHBIX U
pabor. [Inoxast | Y 10BIETBOPUTENBHBIE | TPAKTUYECKUAX MIPaKTUYECKUX
IIOJArOTOBKA K | IOKa3aTeln o | pabor. 3aHATUH. BbIcokne
0ayuIbHO- KOJUIOKBHYMam u | Xopouiue MoKazaTeiu o
PENUTHUHTOBBIM TECTUPOBAHUSIM. MOKa3aTelH 1o KOJUIOKBUYyMaM |
MEPOTIPUATHSIM. Onenka KOJUIOKBUYMaM U | TECTUPOBAHUSIM.
Crynent HE | «Y/JOBIETBOPUTEIBHO» | TECTUPOBAHUSIM. OrneHka «OTINYHOM.
JIOTTyCKaeTCst K OrneHka
MPOMEKYTOUYHOH «XOpOUIO».
aTTecTaluu

6.2.2 IlpomeskyTOYHAsI aTTeCTAIUSA

OneHka pe3yiabTaTOB OCBOCHHS YYEOHOW  JUCITUTUIMHBI

HCIOJIb3yEMOM Ha SK3aMEHE:

IMpOBOAUTCA IIO IOKAJC,

Ikama onieHUBaHUA

Ceme | Heynosnersop OTau4HO

cTp VY 10BIIETBOPUTETHHO Xopouio (91-100
HTEIBHO (61-80 6aymoB) (81-90 6ammoB)

(36-60 6ayoB) 0aJIIoB)

6 CryneHnt Crynent wmmeer 36-50 | Cryaent umeet 51-60 CryneHt
nMmeer  36-60 | 6amnos 10 HTOraMm | OaylJIOB II0 UTOraM nmeer 61-70
6amioB MO | TEKYUIETO U PYOEKHOTO | TEKYILEro v pyOesKHOTO 0amuioB 1O
HTOTaM KOHTpOJII, Ha 2JK3aMEHE | KOHTPOJIA, Ha DK3aMEeHE ATOram
TEKYILEro M | JaJl TOJHBIH OTBET Ha | Jajl MOJIHBINA OTBET Ha TEKYIEero u
pyOexKHOTrO OJIMH BOIMPOC M YAaCTUYHO | OJMH BOIIPOC ¥ YACTUYHO | pyOeKHOTro
KOHTpOJIs, Ha | (MOJHOCTHIO) OTBETWUJ Ha | (IMOJTHOCTHIO) OTBETHJI HA | KOHTPOJIS,
JK3aME€HE  HE | BTOPOM. BTOPOM. Ha SK3aMEHE
nan  nosHoro | Ctynent umeer 46-60 | CtyneHt umeer 61 — 65 najl MOJHBIN
OTBETa HHU Ha | OAJIOB o utoraM | 0aJlJIOB IO UTOTaM OTBET Ha

OJIUH BOIIPOC.

Crynent
nMeer 36-45
6a1I0B 1 (6]
HATOTaM
TEKyIero  u
pyOeKHOTO
KOHTPOJIS, Ha

TEKYIIET0 H PyOeKHOTO
KOHTPOJIS, Ha 3K3aMCHE
Jall  TOJHBIA OTBET Ha
OJIMH BOIIPOC WIH
YaCTUYHO OTBETHJ Ha 00a
BOIIpOCa.

CTyIeHT UMeeT 10 UToraM
TEKYIIET0 H PyOeKHOTO

TEKYILETo 1 PyOeKHOTO
KOHTPOJIsI, Ha 3K3aMCHE
JlaJl TIOJTHBI OTBET Ha
OJIMH BOIPOC U YaCTUYHO
OTBETHUJI HA BTOPOIA.
Crynent umeer 66-70
0aJIoB MO UTOTAM
TEKYIIEro 1 PyOeKHOTO

OJIUH BOIIPOC
U YaCTHYHO
(TIOTHOCTBIO
) OTBETHII Ha
BTOPOH.
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9K3aMeHe jan | KOHTpost 61-70 GasioB HA | KOHTPOJIS, HA SK3aMEHE)
MOJIHBIA OTBET | DK3aMeHE HE JaJl IIOJIHOTO | Aall MTOJIHBIN OTBET TOIBKO
TOJIBKO Ha | OTBCTa HHN Ha OJIMH | HAa OJJUH BOIIPOC.

OJIH BOIIPOC | BOIIPOC.

7 YYHEBHO-METOJNMYECKOE OBECIHHEYEHHUE JUCIHUITJIMHbBI

7.1 OcHoBHAas JIUTEpPATYpa

1. CmupaoB I'.B. MogenupoBanue # oONTUMH3aIHMA OOBEKTOB H  IPOIIECCOB
[DnmexTponHBIN pecypc]: yaeOHOe mocobue/ CmupHOB [.B.— DIEKTpPOH.TEKCTOBBIE JTaHHBIC.—
Tomck: TOMCKMI TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YIPABICHUS U PaAUOIICKTPOHMKH,
2016. -216 c. - Pexxum nocryma: http://www.iprbookshop.ru/72047.html. -OBC «IPRbooks.

2. Cucremsbl aBTOMATH3HPOBAHHOTO IPOCKTHPOBAHUSI. MoaenupoBaHue B
MalIMHOCTPOEHUH [DJIEKTPOHHBIN pecypc]: yuebHOe nocodue/ -DIeKTpOH. TEKCTOBbIE JaHHbBIE. -
Opendypr: OpenOyprckuii rocynapctBeHHsiit yuusepeurtet, O96C ACB, 2016.— 104 c.— Pexum
noctyna: http://www.iprbookshop.ru/78834.html. -ObC «IPRbooks».

3. Beenenue B Metonpl ontuMusanuu /Arretkos A.B., B.C. 3apyoun, A.H. KanatHukos.
—M.:®unance! u cratuctuka, MTHDOPA-M, 2008. -272 c.

7.2 lonoHUTEILHAA JIUTEPATYypa

1. XypraceHko A.B. ABTOMAaTU3UpPOBAHHAS KOHCTPYKTOPCKO-TEXHOJIOTHYECKAS
MOJTOTOBKA B MammHOCTpoeHUH. YacTs 1. ABTOMaTH3MpoBaHHAsT KOHCTPYKTOPCKAsi TIOJATOTOBKA
[DnexTpoHHBIN pecypc]: yueOHo-TipakTHdYeckoe nocodue/ Xypracenko A.B., Boponkosa M.H. -
DIEeKTPOH.TEKCTOBBIE JTaHHBIE. - benropona: bearopockuii rocy1apCTBEHHBIN TEXHOJIOTUYECKUI
ynuBepcuter wuM. B.I. Iyxosa, 9bC ACB, 2017. -170 c¢. -Pexum npocryna:
http://www.iprbookshop.ru/80507.html. -ObC «IPRbooksy.

2. CrpyuenkoB B.W. [luckperHas ontumuzanus. Mojenu, METObl, aITOPUTMbI PEILIEHUS
MPUKIIAIHBIX 3a/1a4 [DnekTpoHHbI pecypce]/ CtpyuenkoB B.U. - DeKTpoH. TEKCTOBBIC TaHHBIE. -
M.: COJIOH-TIPECC, 2016. -192 c. -Pexxum noctyma: http://www.iprbookshop.ru/53817.html. -
OBbC «IPRbooks».

3. Hopenko W.I1. OcHOBBI aBTOMATU3UPOBaHHOTO TMpoekTupoBanus. -M.:13a-s0 MI'TY
um. H.D. baymana, 2002. -336c¢.

4. CAIIP TeXHOJOTHYECKHUX IPOIIECCOB, MPUCIIOCOOIECHUN M PEXYIIUX HHCTPYMEHTOB
/Mo pen. C.H. Kopuaka. -M.:Mamunoctpoenue, 1988. -350c.

5. Pakutun B.U., [lepBymun B.b. IIpakTudeckoe pykoBOJICTBO MO METOIaM BBIYMCIICHHM.
-M.: Breicmag mxoua, 1998. -383c.

6. Hopenko W.II., Manunue B.b. OchHoBbl Teopun u npoektupoBanus CAIIP. -
M.:Bricmas mkona, 1990. -335c.

7. Pexneittuc I'., PeitBunapan A., Parcmpn K. Ontumuszanus B TexHuke: B 2-X kH. -
M.:Mup, 1986. T.1-349c. T.2-320c.

8. lllyn T. Pemenue uHXkeHepHBIX 3adad Ha OBM: mnpakTuueckoe pyKOBOJCTBO. -
M.:Mup, 1982. -238c.

9. banau b. Metoap! ontumu3zanuu. BeoaHslil kype. -M.:Paguo u cBs3b, 1988. -128c.

10.  bangu b. OcHoBbI nuHEHOTO nporpamMMupoBanus. M.:Paguo u cBsazp, 1989. —

176c.

11.  Makapos A.Jl. OnTumMu3anus npoueccos pesanus. -M.:Mammnoctpoenue, 1987. —
278c.

12. Pactpurun JI.A. Cratuctnueckue meroas! noucka. M.:Hayka, 1968. -376c.

13.  Hdymmuckuit  B.B., IlyxosBckuii E.C., Pamuenxko C.I'. Ontummszanus
TEXHOJIOTMYECKUX MpoLeccCOB B MaMHocTpoeHuu. -Kues: Texnuka, 1977. -175c¢.

14.  Yucnennsle Meroabl yciaoBHOH ontumusauuu. /Ilep. ¢ anrn. Ilox pen. A.A.
Ilerposa. -M.:Mup, 1977. -290c.
15. Omnbxadpd H. OntumanbHOe HpOEKTHpPOBaHUE KOHCTpyKUMH. -M.:Mup, 1981. -
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280c.
16.  TI'mun @., Mroppeit V., Paiit M. [Ipaktuueckass ontumusauus. -M.:Mup, 1985. -

509c.

17.  VYang Ix. Metoasl noucka skctpemyma. -M.:Hayka, 1967. -267c.

18.  Ilparep B. OcHOBBI ONTMMAaJBHOTO IPOEKTHUPOBAHUS KOHCTPYKUMH. -M.:Mup,
1977. -112c.

19.  Horun B.J., IlporoapssHonoB MW.O., EpnamnueB W.M. OcHoBbl Teopuu
ormrummsany / Ilog pexn. 1.0O. [IporonssinonoBa-M.:Beiciias nikona, 1986. -384c.

20. I'emunrepn B.M., Karan Bb.M. Meroasl ONTMMaJIbHOTO IPOEKTUPOBAHUSA. -
M.:Onerprus. 1980. -160c.

21.  AnekceeB B.M, I'anees 3.M., Tuxomupos B.M. COopHuUK 33134 110 ONITUMHU3ALINH.
-M.:Hayka, 1984.

22. SAxyrtnoB M.M., barteipoB VY.JI., bosues 0O.X., Xamaues b.C. Merpomnorus,
cTaHzaptuzanuss u cepruduxanus. Pemenue 3amau. Yue6Hoe mocobue. / Ilom pen. M.M.
SAxytnosa. -Hanpunk:Ka6.-bank. yu-1, 2007. -214 c.

23. SAxyrnoB M.M., [IxankynaeB A.f., >xankynaesa M.A. Meroapl onTuMu3anuu. —
Hanpuuk: Ka6.-bank. yu-t, 2014. — 47 c.

7.3 Ilepuoanueckue U3TaHus

1. "NUHbopMallMOHHBIE TEXHOJIOTUN U BBIYUCIUTEIbHBIE CUCTEMBI".

2. "NUH(popMallMOHHBIE TPOIIECCH U CUCTEMBI".

3. "UHbopMallMOHHBIE TEXHOJIOTUN".

4. "Mup KOMIBIOTEPHOM aBTOMAaTH3AllMM - MHUP BCTPAaWBAEMBIX KOMIIBIOTEPHBIX
TeXHOJIOorun"

5. http://www.cals.ru/emag/ - anektponHsbIi xxypHan "Texnomorun PLM u WIIT".

7.4 MeTonuyeckne yKa3aHusl K JIaDOPATOPHBIM 3aHATHAM

JlaGopaTopHble  pabOThl TPOBOIATCS B  KOMIIBIOTEPHOM  KJacce, OCHAI[EHHOM
COBpPEMEHHBIM  oOopymoBanueM (12  KOMIBIOTEPOB, MYJIbTUMEIAUITHOE 000pYyIOBaHHE,
HE00XOMMOETIPOTrPAMMHOE 00CCIICUCHHE).

Meroaudeckue yka3zaHUs K JIA0OpPATOPHBIM paboTaM, AJIEKTPOHHBIE y4EOHBIE ITOCOOMS
pacmnoJioxkenbl Ha cereBoM aucke D://Work, a takke Ha DVD nucke «Jlekuuu u Metonuueckue
MaTepuaibl 10 AUCIUIUIMHE» C IPUMEpPaMH BBITIOJHEHHUS JTA0OPAaTOPHBIX padoT.

7.5 MeToauvecKkue yKa3aHusl K NPAKTHYECKUM 3aHATUAM

[IpakTnyeckue 3aHATUS INPOBOJATCA B  KOMIIBIOTEPHOM  KJIACCE€, OCHALEHHOM
COBpeMEHHbIM  obOopynoBaHueM (12  KOMIBIOTEPOB, MYJIbTUMEAUNHHOE  000OpPYyIOBaHMUE,
He00X01MMO€ ITPOrpaMMHOE 0OecrieueHHe).

Metoauueckue yKa3aHus K 3aHATUSAM, JIEKTPOHHbIE YueOHble NOCOOUS PaCHOJI0KEHbI Ha
cereBoM aucke D://Work, a takxe Ha DVD nucke «JIekuuu M MeTOAMYECKHE MaTepHUasbl IO
JUCLUUIUIMHE ¢ OaHKOM 33JaHUil MU METOAMYECKMMM YKAa3aHHUSMU BBINOJHEHHUS HMPAKTUYECKUX
paboT.

7.6 UHuTEepHeT-pecypchl
https://www.rfbr.ru/rffi/ru/library - HayuHas snekTpoHHas Oubauorexka PODU.
https://elibrary.ru/ - 6a3a nanueix Science Index (PUHLI).
https://www.studentlibrary.ru/ - 9bC «KoHCynbTaHT CTyaeHTaY.
https://rusneb.ru/ - HaumMoHaNbHAA HNEKTpoHHas oubnuoTeka PI'B.
https://e.Janbook.com/ - BC «Jlanb».
https://iprbooks.ru/ - 9bC «IPRbooks».
https://urait.ru/ - 9bC «Opaii».

Nk W=
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7.7 IIporpammHuoe olecneyenune COBPEMEHHBIX UHGpopMaLHOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHil

[Ipu mpoBeAeHNY 3aHATHUI HCTIONB3YIOTCS JIMLIEH3MOHHOE MTPOrpaMMHOE 0OecrieueHue:

> HpOFpaMMHaH CUCTEMA JJIs O6Hap}7)KeHI/I$I TEKCTOBBIX 3aMMCTBOBAaHHUU B ylle6HI)IX n
Hay4HBIX paborax «AHTumiaruat. By3 4.0», Moaynp NOMCKAa TEKCTOBBIX 3aMMCTBOBAHMI
«O6wvenunenHas koutekus 2020»

> Cucrema ontuueckoro pacrnosnaBanusi Tekcra SETERE OCR mns PO OC
> Penakrop usobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security st 6usneca — Crangaptasiii Russian Edition
> [Taker oducHoro nporpammuoro obecneuenust P7-Oduc.IIpodeccronansupiii

(leckromHas Bepcust)

> Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Li-
censing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Lan-
guages Team Licensing Subscription Renewal

> ITporpaMMHBIif TAKET BHYTPHOPraHU3aIlMOHHOrO HHTpaner-nopraina DeskWork
Enterprise

> [Iporpamma apxuBatop 7-zip,

> Web Browser — Firefox.

> [Taker mmst 06pabOTKM CTaTHCTUYECKUX MAaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D
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8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI
3aHATUS TO AWUCHUIUIMHE IMPOBOJATCS B CIEIHAIBHBIX MOMEIIECHUAX (AyTUTOPHIX) JUIs
NPOBEACHUSl  3aHATHHA  JICKIMOHHOTO  THWIIA, MPAKTUYECKUX  3aHATHH, TPYNNOBBIX U
WHJAMBUIYAIBHBIX KOHCYJIbTAllMi, TEKYHIIEr0 KOHTPOJII M IPOMEXKYTOUYHOW AaTTeCTallWu.
AyIMTOpUM YKOMIUICKTOBAHBI CIIELUAIM3UPOBAHHONW MEOENIbl0 M TEXHUYECKHMHU CpEICTBA
o0y4eHus, CITy)KaIluMU ISl IPEICTaBICHIUS HH(OPMAUU OOJIBIION ayTUTOPHH.

Jns  mpoBeneHHS — 3aHATHH — JICKIHOHHOTO THUNA HMMEIOTCA  JIEMOHCTPAIIOHHOE
o0opynoBaHue U y9eOHO-HATJISIHBIE TTOCOOUSI.

Jnist  caMOoCTOATeNbHOW paboThl OOYYaIOUMIMXCS WMEIOTCS TOMENICHHS, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKII0YeHUsI K ceTu "MHTepHer" n obecnieueHueM
JIOCTYTIa B AIEKTPOHHYIO HHPOPMAILIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3alHH.

JlaGopaTopHbIe pabOThI, TIPOBOIATCS B CIEIHUAIM3UPOBAHHBIX KOMIIBIOTEPHOM KiIacce ¢
COBPEMEHHBIM KOMIBIOTEPHBIM 000PYIOBaHHEM, HWCIIOJB3YIOIMM B TIpoliecce OOydeHUs
CTYIEHTOB IIPOrpaMMHOE 00ecrieueHune, MPonuCcaHHoe B I1. 7.8.

9 OCOBEHHOCTH PEAJIM3ALOMU JUCHUIIVIMHBI 1JI1 UHBAJIMJIOB U
JIML C OTPAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbSA

JUis CTyIEeHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 370POBbSI CO3/IaHbl CIIELUATbHbBIE
YCIIOBUSA JUIsl TIOJy4eHUs 00pa3oBaHusl. B 1emnsix J0CTyIHOCTH NOJy4YeHHsI BBICILIEro 00pa30BaHUs
1Mo 00pa3oBaTENIbHBIM MPOTPaMMaM MHBAIMJAAMH M JUIIAMHU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3/10pOBbsI YHUBEPCUTETOM 00€CIIeUnBaeTCs:

1. AnprepHatuBHas Bepcus odunuanbHoro caiita B cetn «MHTepHer» i
c71a00BUIAIINX;

2. JIns vHBAJIUIOB C HAPYIICHUSAMU 3peHUs (CI1ab0BHUIAIINE, CICTIHIC)

- TPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOIIETr0 OO0ydaroleMycsi HEOOXOAMMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HHGOpMAlMU O pPacHUCaHUM Y4eOHBIX 3aHITHM;, HaTU4ue
CpPEeICTB JUIsl YCWJICHHUS OCTAaTOYHOTO 3pEHUs, OpaillIeBCKOH KOMIBIOTEPHOM TEXHHKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3yalbHOI'O JIOCTyMma K HWHGOpMaluu, MporpaMM-
CHUHTE3aTOPOB PEUU U JIPYrMX TEXHUYECKHX CPEICTB IMpueMa-nepenadyu yueOHoi nHbpopMaluu B
JOCTYMHBIX (popMax AJis CTYJCHTOB C HAPYIICHUSIMHU 3PEHHUS,;

- 33/1aHUA JUISI BHITIOJTHEHUS HAa SK3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TNHUCbMEHHBbIE 3aJaHUs BBIMOJHAIOTCA Ha OyMare, HaJUKTOBBIBAIOTCS ACCUCTEHTY
00yJaronuMcs;

3.Ins1 WHBaNUAOB W JIMI C OTrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3[I0POBBSI IO CIYyXY
(cmabocnplanue, TIyxue):

- Ha 3a4eTe/PK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOUINI CTYACHTY HEOOXOAUMYIO
TEXHUYECKYIO MTOMOIIb C YI€TOM WHIUBUAYAJIbHBIX OCOOCHHOCTEH (OH OMOTAeT 3aHATh padouee
MECTO, MePEIBUraThCsl, IPOYUTATh U OPOPMUTH 3a/IaHUE, B TOM YHCIIE 3aITUCHIBAS MO JUKTOBKY);

- 3a4€T/7PK3aMeH MPOBOIUTCS B MUCbMEHHOU (opMme;

4. Jlns WHBAIMIOB WM JIMI C OTPAHUYEHHBIMH BO3MO>XHOCTSIMHU 3/I0POBbS, HMEIOIIHNX
HapylleHUsl ONOPHO-IBUIaTEIbHOTO armapaTa, CO3JaHbl MaTepUabHO-TEXHUUYECKHE YCIOBUS
o0ecreunBaroIiie BO3MOXKHOCTh OECHpENnsITCTBEHHOIO JOoCTyna oOydaromuxcs B ydeOHbIE
MOMEIIeHUsl, OOBEKTYy MUTaHUS, TyalleTHble W Apyrue TOMEIIeHUs YHUBEPCHTETa, a TaKkkKe
npeObIBaHUS B YKa3aHHBIX MOMENICHUSIX (HATMYHE PacCIIUPEHHBIX TBEPHBIX MPOEMOB, OPYUHEH
U APYTUX MPUCTIOCOONICHUT).

- TIMCBbMEHHBIE 33/laHUs BBINIOJHAIOTCS Ha KOMIBIOTEPE CO CHEHAIN3UPOBAHHBIM
MPOrPAMMHBIM 00€CTIeUeHUEM HIIA HAJIUKTOBBIBAIOTCS ACCUCTEHTY

- 10 JKEJIAaHUIO CTYJICHTa SK3aMEH MPOBOJUTCS B YCTHOH Gopme.

OOyuaromuecs: U3 4UCla JIUI ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI 00€CIIeYeHbI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMU pecypcamu B (popmax, afanTUPOBAHHBIX K OTPAHUYCHUSIM HX
310pPOBB.
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IIpuioxenue 1

JUCT N3MEHEHHU (JIONIOJTHEHUI)

B paboueii mporpamMme 1o AUCHUIUIIHE «OTITUMU3AINS IPOSKTHBIX PEIICHUH B MAIIMHOCTPOCHUI
1o HarpapJieHuto ToaArotoBKu 15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0OecrieueHne
MAaIIMHOCTPOUTENBHBIX MTPOU3BOACTB. Marucrepckas nporpamma « Texnosoruu nudpoBoro
IIPOU3BOJCTBA» Ha y4eOHBIHN TOJ.

IIepeuenb BHOCHUMBIX

Neni/m OnemeHT (nmyHKT) PII . .
(myrcr) PITJT M3MEHEHUH (JIOTIOJTHEHUH )

IIpumeuyanue

PekomennoBano Ha  3acemanuu  Kadenpsl  «TexHomorus U 00OpymOBaHUE
ABTOMAaTU3UPOBAHHOTO MPOU3BOJCTBA», MPOTOKOT No or" " 20 1.

3aBenyromuit kadenpoit / /
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