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Pabouvas mporpamma TuCHUILIMHBI «ONTUMH3AIMS TPOSKTHBIX PEIICHUH B MAIIHHOCTPOCHUM
/coct. M.M. SIxytnoB. — Hanpuuk: KBI'Y, 2024. — 24 c.

Pabouas nmporpamma npegHazHaueHa Uil PENoAaBaHus TUCLMIUIMHBI YyacTu, GhopMupye-
MO ydacTHMKaMH oOpa3oBareibHbIX OTHOIIeHUH b1.B mo mampasnenuto moarorosku 15.04.05
KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECIeYeHNEe MAIIMHOCTPOUTENBHBIX IMPOM3BOJICTB B 3 ce-
MECTpE.

Pabouas nmporpamma cocraieHa ¢ yuyetoM DenepanbHOr0 rocy1apcTBEHHOro oopa3oBa-
TEJIBHOI'O CTAaHJAapTa BbICIIEro 00pa3oBaHus IO HampasieHHIo noArotoBku 15.04.05 KoncTpyk-
TOPCKO-TEXHOJIOTUYECKOE 00eCleYeHne MAaIlMHOCTPOUTEIbHBIX MPOU3BOACTB, YTBEPKIEHHOIO
nprKa3oM MUHHUCTEpPCTBAa HAyKU M BbICIIEro oopaszoBanust Poccuiickoit @enepanuu ot 17 aBry-
cta 2020 r. Ne 1045.
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1 IEJIM U 3AJAYU OCBOEHUSA TUCIHHUTIJINHBbI

Heablo mpenogaBaHus TUCIUTIIMHBI SBJISETCS TIOTYUYCHUE CTYJCHTAMU 3HAHUW B 00J1aCTH
MOCTAaHOBKHU U PEIICHUS 337]a4 ONTUMAIBLHOTO TPOSKTUPOBAHMUS.

3agayaMu U3YYCHHS TUCIUILUIMHBI SBIISIOTCS: MOJTYyYEHUE HEOOXOIUMBIX 3HAHUU 00 OC-
HOBHBIX 3Tanax M 3ajayax NpOeKTUPOBAHUS; U3yUYEHUE MAaTEeMaTUYECKON MOCTAaHOBKU 3aJ]a4yH OIl-
TUMH3AIUH, METOJIOB 00pa3oBaHMs IIEJIEBOM (DYHKIIMHM M METOJOB IOWCKAa MHUHUMYyMa II€JICBOU
byHKIMHM; GOPMUPOBAHUE Y CTYJICHTOB HABBIKOB MIOCTAHOBKHU BBIUYMCIIMTEIHLHOTO SKCIIEPUMEHTA C
HCIIOJIb30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB.

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

JlucuuiuinHa sBJsieTcst 00s3aTeNIbHOM BapHaTUBHOM yacTu Onoka blmoaroroBku maru-
crponio HampariaeHuo 15.04.05 KoHCTpYyKTOPCKO-TEXHOJIOTMYECKOE O00ECIIeUeHUe MAaIluHO-
CTPOUTENIbHBIX IPOU3BOJICTB.

N3yuenune TuCHMILIMHBI 0a3UpyeTCsl Ha 3HAHUAX, NOJYYEHHbIX 110 JUCLMIIMHAM: Mate-
matuka, Unpopmaruka, ConpoTuBieHre MaTepuanoB, TeopeTudyeckas MexaHuka, MaTemMaTuyie-
CKO€ MOJIEJIMPOBAHNE B MAIIMHOCTPOEHUH, MHpOopMaIlMOHHBIE TEXHOJOTHH B HAYKE U IIPOU3BOJI-
CTBE.

3 TPEBOBAHMUSA K PE3YJIIbTATAM OCBOEHUSA COAEP KAHUA JUCLU-
IJIMHBI

[Iponiecc M3ydeHus: TUCUMIUIMHBI HANpaBiIeH HAa (pOpMUPOBAaHHUE JIEMEHTOB CIIEIYIOIINX
KoMIieTeHni MmaructpoB B cooTBeTcTBUU ¢ PI'OC BO no nanpasnenuto 15.04.05 Koncrpykrop-
CKO-TEXHOJIOTHYECKOE 00eCTieueHre MaIIMHOCTPOUTEIHHBIX TPOU3BOJICTB!

YHUBepcaJlbHble KOMIIETCHIMU:

YK-1. CiocobeH ocymecTBIsATh KpUTHYECKHA aHaIH3 MPOOJIEMHBIX CHTyalliii HA OCHOBE
CHCTEMHOTI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO ACHCTBUI;

npogeccunonaabubix (IIKC):

ITKC-1. CnocoOeH pa3pabaTbeiBaTh U BHEIPSTH 3()(HEKTUBHBIE TEXHOIOTUN U3TOTOBJICHUS
W3JIeIIMH MallIMHOCTPOEHUS;

ITKC-2. Criocoben BeIOMpaTh U 3(HEKTUBHO MCIOJIB30BaTh MAaTepUANIbl U CPEACTBA TEX-
HOJIOTHYECKOTO OCHAIICHHS TS PealI3allii TEXHOJOTHUECKUX MPOILECCOB U3TOTOBICHUS MAIllH-
HOCTPOMTEIBHOMN NMPOIYKIINY;

B pe3ynbraTe u3yueHus: AMCUUILTUHBI 00yUaIOIUICS TOKEH:

3HaTh:
CoJIep>KaHue HTAMOB KU3HEHHOTO [IUKIIA TEXHUYECKUX 00BEKTOB, METO/IbI KPUTHUECKOTO aHAIH3a
1 CUCTEMHOT'O ITOoAX04a K HpO6J’IeMaM nux HpOGKTHpOBaHI/Ifl nu HpOI/ISBOHCTBa;
METOJMKHU MOCTAaHOBKU M PEIIEHHUs 3aJa4 ONTHUMHU3ALMH TEXHOJOTHUYECKUX MPOLECCOB M3rOTOB-
JICHUS I/ISIIGJII/II\/'I MaHH/IHOCTpOGHI/IS{;
METO/Ibl TIOCTAHOBKU PELICHHs 3a/lad MapaMeTpU4ecKol ONTUMU3AlMU KOHCTPYKIMKA M BBIOOpA
ONTUMAIBHOTO COCTaBa TEXHOJIOTHIECKOTO 000Dy I0BAHNS,

YMerTn:
COOTHOCUTH paSHOpOJIHI)Ie SABJICHUA U CI/ICTeMaTI/ISI/IpOBaTB nux B npouecce HpoeKTI/IpOBaHI/IH 158
MPOU3BOJICTBA TEXHUYECKNX O0OBEKTOB;
CTaBUTh U pemaTb 3agauu napaMeTqueCKoﬁ OIITUMHU3AIINU TCXHOJIOTHUYCCKUX HpOHeCCOB n3ro-
TOBJICHUS U3/I€TTUI MATUHOCTPOECHUS;
HpaBHHBHO CTAaBUTH 3a4a4YU HapaMeTqueCKoﬁ OIITUMH3AIINU KOHCTPYKI_[I/II/I;

Baanern:
HaBbIKaMHU HCIIOJIB30BAHUA METOAUK ITOCTAHOBKU U peanmaunn 3a1a4 OIITUMHU3AIINN l'IpI/I peme-
HUU MPOOJIEMHBIX BOMPOCOB MPOEKTUPOBAHUS M MPOU3BOJCTBA MAIIMHOCTPOUTENBHON MPOIYK-
1N



HABBIKAMU PEIICHHsS 33/1a4 ONTUMHU3AIUU PEKUMOB PE3aHUS W TOCTAHOBKHM MHOTOBAPUAHTHBIX
3aJa4 CTPYKTYPHOM ONTUMHU3AIIMUA TEXHOJIOTHUECKUX;
HABBIKAMU TOCTAHOBKH 33/1a4¥l ONTHMHU3AIMU BBIOOpA CPEJCTB TEXHOJIOTMUYECKOTO OCHAIICHUS

TEXHOJIOTHYCCKHUX IIPOUECCOB U3IOTOBJICHUA MaHIHHOCTPOHTeHBHOﬁ MMpOAYKIIUH.

4 Conep:kaHue ¥ CTPYKTYPA AU CHUNINHbBI
4.1 Conepxxanue pa3aejoB JUCHUNINHBI

dopmu-
pyemas | dopma
No Haunmeno- KoMIIe- TEKY-
pas- BaHUE Copepxanue pazzeina TEHLUs Iero
Jena | paszena (vactb KOH-
KOMIIE- | TpoJid
TEHLUU
1 2 3 4 5
1 Cseoenus o | CTpykTypa mponecca mnpoektupoBanus. Cucremusii | YK-1
npoexmu- NOJAXO0J K NPOEKTUPOBAHUIO. OTallbl >KU3HEHHOTO
posaruu [UKJIa TEXHUYECKHX OOBEKTOB M HCIIOJIb3YyeMble aB-
mexHuye- TOMaTHU3UPOBAHHBIE CHCTEMBI. brnouno- KT
CKUX 00b- MEPAPXUUECKUN NTOIXO0J K IPOEKTUPOBAHUIO CIIOKHBIX
eKmos. cucteM. Cxema mpoliecca NPOEKTUPOBAHUS CIOKHBIX
CUCTEM.
2 Ilocmanog- | JlonycTuMO€ M ONTHUMalbHOE IPOEKTHOE pemeHue. | YK-1
ka 3a0auu | CTpyKTypHas u nmapamerpuueckas ontummuszanus. [lo- | TIKC-1
onmumu3a- | CTAaHOBKA 3a/la4yd mapameTrpuyeckol ontumuzanuu. | [1IKC-2
yuu. HeszaBucumeble ynpasisiemble MapameTpbl, (YHKIHH- KT
OTpaHUYEHUS, BHIXOJHBIE XapaKTEPUCTUKU U 1I€JIEBbIE J’IP’
¢GyHKIMU B 337a4ax oNTHUMM3auuu. ['eomerpuueckas
MHTEpIIpeTalMs 33/1a4d apaMeTpUYecKoil onTuMu3a-
muu. YcinoBHas M Oe3ycioBHas ontumusanus. Jlo-
KaJIbHBIN U T7100a71bHBIH MUHUMYMBI.
3 Ananumu- Heo6xonuMoe u 10cTaTOYHOE YCIIOBHE MUHUMYMA. YK-1
yeckue me- | Marpuua ['ecce. Beimykiibie pyHKIINY U BBITYKJIbIE
moobl pe- MHOXeCTBa. Y HUMoJlasibHble (pyHKuMuU. [Ipumep: mo- K, T,
wienus 3a- CTaHOBKA U PELLIECHUE 3a1a4U ONPEAEICHUS OIITH- I1P
0ay onmu- | MaJbHOTO MONEPEUYHOr0 CEUEHUS CTOMKH KapyCelbHO-
MUsayuuU. ro CTaHKa.
4 Memoowi dopmMupoBaHue 11e1eBOM (PyHKIIMHM — OCHOBHAS MPO- YK-1
obpazosa- | Giema IIOCTAaHOBKH 33/1a4 ONTUMU3ALMU. BekTop BbI- ITIKC-2
HUs Yeneeoll | XOOHBIX TapaMeTPOB KaK KOJIMYECTBEHHOE BBIpaKe-
@dyHKyuu. HHE KaueCcTBa TEXHUYECKOTro 00bekTa. KoH(paukTHBIE
BBIXOAHBIE TapaMeTpbl. HopMupoBaHue napameTpos.
Hcnonp30BaHrEe OJTHOTO U3 YaCTHBIX KPUTEPUEB B Ka- K. T
4yecTBe 11e1eBOi GyHKINU. MyIbTUIIIIMKATUBHbIE HP’ H’P
KpUTEpUU. AJJIMTUBHBIE KPUTEPHUU. DKCIIEPTHBIE ’
OLIEHKH TP OIPEeIEHUH BECOBBIX KOA(PPHUIIMEHTOB.
MuHnMakcHble kpuTepun. CTaTUCTUYECKUE KPUTE-
pun. [lpumep: cpaBHEHHE Pa3TMYHBIX METOI0B 00pa-
30BaHUs 1eNeBON (QYHKIUU 7S IBYXKPUTEPUATbHON
OLICHKH IPU IPOEKTUPOBAHNUU CBAPHON KOHCTPYKIMH.




2 3 4 5
Memoowvi Cxema cy)XeHHus MHTepBaja HeolpeaeaeHHocTu. Me- YK-1
00HOMepHO- | TOJl IOJIOBUHHOTO AeJeHUs. MeTo1 30JI0TOT0 cede-

20 NOUCKA. Hus. Meroa ®ubonayuu. CpaBHEHHE METOJIOB OJ1- K, T,
HOMEPHOIo noucka. MeTtos ckaHupoBaHusi. MeTo [P
MTOJIMHOMHUAJIBHOM allllPOKCUMALIHH.

Memoowvi AJITOPUTM MHOTOMEPHOTO MOMCKa. MeToibl mouCcKa YK-1

MHO20Mep- | HYJIEBOIO, IepBoro u Broporo mnopsiaka. Kpurepuu | IIKC-2

HO20 nouc- | OKOH4YaHUs mnoucka. Hopmanuszanus yrpaBisieMbIX

Ka. MapamMeTpoB M BBIXOJHBIX XapaKTepUCTUK. Merox
CKaHMpOBaHMs (IMOJTHOTO repedopa). Meton cirydai-

HOrO Imoucka. MeroJ MOKOOPIMHATHOTO CIIyCKa K.T
(T"aycca-3etinens). Meron PozenOpoka. Meron KoH- HP’ H’P
¢urypauun (Xyka-/lxusca). Cumimiekc meroa. Me- ’
ton nedopmupyemoro MmHororpanHuka (Hepnepa-

Mpuna). Metoasl rpagiueHTOB M HAMCKOpEHIIEero

cinycka. Meron JlII-noucka. CBenenue 3a1ay yciaoB-

HOM onTumu3anuu K Oe3yciioBHOW. Meron MHOXH-

teneit Jlorpamxka. Meron mrpadHbIX QyHKIUI.

3aoauu nu- | OCHOBHBIE 3Tallbl pa3padoTku Mojenu 3agadu. I'pa- | YK-1

HeUHOo20 ¢dbudeckoe perieHue AByMepHOW 3amauym juHeiHoro | [IKC-2 K T

npozpam- nporpaMmupoBanusd. CUMIUIEKC METOJ PELICHUs 3a- >

MUposanus. | 1ad ¢ OrPaHUYEHUSMH B BHJI€: HEPABEHCTB, ypaBHe- JIP, 1P
HUI, HEPABEHCTB U YPABHEHHUIA.

Onmumuza- | llpennoceuikn  ontumu3anmu  TexHosornueckux | [IKC-1

yus mexno- | mporeccoB (TII). [locraHoBka 3ama4n MPOEKTHUPOBA-

noeuveckux | Hust ontumaneHoro TII. Cuctema orpaHuuYeHU,

npoyeccog. | Kputepui ontuMaibHOCTH. CTpyKTypHas M mapa-

Merpudeckas ontumusanus TI1.

OCHOBHBIE 3Tanbl ONTUMHU3ALUU PEKUMOB pE3aHUSL.

VYpaBHeHUs LieneBoi (YHKIUMU U TEXHUYECKUX Orpa-

HU4YeHui. MeTtonuka pacuyera ONTUMAIBHOTO PEXU- K, T,
Ma PE3aHMs C UCIOJIb30BAHUEM armapara JUHEHHOTO JIP, TTP

nporpaMMmupoBanus. I'pado-aHanuTHYecKuii MeTox.
AHaJIUTHYECKOE OINpesiesieHue ONTUMAJIbHOTO PEXU-
Ma pe3aHust Ha OBM.

MHOroBapraHTHOCTh 33Ja4 CTPYKTYPHOHW ONTHUMHU-
sauuu TII. IlocraHoBKa 3aga4yu CTPYKTYPHOM ONTH-
MHU3alUKM TpU BbIOOpe Monenu craHka. Kommiekc-
HBIM D0oaXox K ontuMu3anuu T11.

B rpade 5 nmpuBopsTcs miuaHupyemble GOPMBI TEKYIIETO KOHTPOJIS: 3amuTa jaboparopHoit pabots! (JIP) u

npaktuaeckoit padotsl (I1P), komnoksuywm (K), rectuposanue (T).




4.2 CTpyKTYypa A¥CUMIIIMHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbie eauHUIBI (108 qacoB)

TpynoeMKocTh, 4acoB

Bun paboter
3 cemecTp

OO0masi Tpy10€eMKOCTh 108
AynuTopHas (KOHTAaKTHas1) padora: 34
Jexyuu (J1) 7
Ilpakmuueckue sanamus (113) 10
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTesibHAasi pad0oTa, B TOM YHCJI€ KOHTAKTHAasA: 65
CaMOoCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 40
CamononroroBka (mpopaboTka U MOBTOPEHUE JIEKIIMOHHOTO MaTepu-
ajia 1 Marepuana ydeOHUKOB U y4eOHBIX MOCOOUii, OArOTOBKA K Ja- 75
OOpaTOpPHBIM U MPAKTUYECKUM 3aHATHSIM, KOJUIOKBUYMaM, pyOeKHO-
My KOHTPOJIIO U T.J1.)
KoHTpoJb (moaroToBka u ¢avya 3ayera ¢ OLEeHKOI) 9

Bua uTOroBOro KOHTpoJIst

3adeT ¢ OEHKOMH

4.2 Jlekuun

HaumenoBanue pas3aciioB

1 | CBeneHus 0 NPOEKTUPOBAHUN TEXHUYECKUX OOBEKTOB

2 ITocTanoBka 3agaun ONTUMM3ALIUU

3 AHanuTH4YecKne MCTOJbI PCHICHUA 3a/1a4 OIITUMHU3AIINN

4 | Metoasl 06pazoBaHus L1eN€BOM QyHKIIUH

S | Meroab! 0THOMEPHOTO MOUCKA

6 Metoast MHOT'OMCPHOT'O ITOUCKaA

7 | 3amaun TMHEHHOTO IPOTrPAMMHUPOBAHMS

8 | OnTuMuzaIus TEXHOIOTUYECKHUX TTPOIIECCOB

4.3 JIaGopaTopHbie padoThI

HanmenoBanue nabopatopHbix paboT

1 Amnanutuyeckue MCETOJbI pCHICHUA ONTUMH3AIIMOHHBIX 3a1a4.

2 MGTO)II)I OJHOMCPHOTI'O IMMOMCKA B 3aga4ax ONTHMHU3AIUU

3 Metoapl MHOT'OMCPHOT'O ITOUCKA B 3a/la4aXx ONTUMHU3AIIUN

805051

MHOPOMCpHaH 3azada OIITUMHU3allu CCUCHUA HCCYH_ICﬁ KOHCTPYK-

5 | AByMepHasi 3a/1a4a JTMHEHHOrO NPOrpaMMUPOBAHHS

6 | MHOromMepHas 3aia4a JIMHSHHOTO IPOrPaMMHPOBAHH

7 OHTI/IMI/ISaI_II/ISI PCKUMOB PE3aHUA




4.4 IlpakTHyecKkue 3aHATHS

=
5 %

Tema

CBenieHus 0 IPOEKTUPOBAHUM TEXHUUECKUX OOBEKTOB

IlocTaHoBKa 3a7auyn ONITUMHU3ALIUHA

AHanmuTndeckne MCTOJBI pCHICHUA 3a/]a4 OIITUMHU3 AN

Mertoapl 06pa3oBaHus 1EIeBOU PYHKITUN

Meto/1bl OTHOMEPHOT'O MTOUCKA

MeTo1bl MHOTOMEPHOTO MOKCKa

3amaun TUHEHHOTO MPOrPaMMHUPOBAHUS

eI RN I e NN IRV, B S S N S

OHTI/IMI/ISaHI/IH TCXHOJIOTHYCCKUX IIPOLECCOB

4.5 CamocTosiTe/IbHOE H3Y4YEHHE Pa3/1esI0B AU CUUILINHBI

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUC

BJ’IO‘-IHO-I/IepapXI/ILICCKI/Iﬁ moaAXxoJd K MPOCKTUPOBAHUIO CIOKHBIX CHU-
CTEM

AHanuTHYECKOE ONpeIe]ICHHe MUHUMYMa (DYHKIIUU OJTHOM Iepe-
MEHHOU

O06pa3zoBanue 11e1eBoit GYHKINU 10 MUHUMAaKCHOMY KPUTEPHUIO

MeToa HOJIOBUHHOTO JCIIEHUS

Meton 30JI0TOTO CEUEHUS

AN B e

Merton ®ubonauyun

[Tonck MuHUMYMa 11e51eBOM (DYHKITUH 110 METOy CKaHUPOBAHUS
(mosHOTO TIEpEebOpa)

CI/IMHHGKC—MGTOI[ MHOTI'OMCPHOI'O ITOUCKA B HEIIMHEHMHBIX 3aJa4dax
OIITUMU3 AT

Cumiuiekc metoa. Pelienue 3agauu ¢ orpaHUYEHUSIMU B BUJIE
ypaBHEHUU

10.

ITocTranoBka 3aaa4u MPOCKTUPOBAHHUA OIITUMAJIIBHOTO TEXHOJIOTUYC-
CKOT'O ITporecca




5 OUEHOYHBIE MATEPHAJIBI JI51 KOHTPOJISI YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIIUHA
5.1 OueHo4Hble MaTepHAJIbI A/ TEKYLIEro H Py0e:KHOT0 KOHTPOJISI YCIIeBaeMOCTH
Texymmii KOHTPOJIB YCIIEBAEMOCTH CTYAECHTOB OCYIIECTBISIETCS B COOTBETCTBUH C OallTh-
HO-PEUTHHIOBOH cucTeMoil artectanu odyvaromuxcsa mo OIl BO B KBI'Y. Cexnenust 06 opra-
HHU3alUHU padOoTHI IO 3TOH CUCTEME NTPHUBEACHBI B TaOJIHIIE.

Ne KoHTponsHBIE MEPOIIPHUATHS Maxc. Gasr
_ P potp (pacnipen.)
1 ITocemenne 3auaTHii 10 (34+3+4)
2 | TectupoBaHue 18 (6+6+6)
3 | KomiokBuym 18 (6+6+6)
4 BrimonHenue u 3ammra J1abopaTOPHBIX U MPAKTUISCKUX 24 (8+8+8)
pabor
Hroro 70

KosutokBuymblI

KosnokBrymel IpOBOJSATCA IO BOIIPOCAaM, BBIHOCHMBIM HAa IIPOMEKYTOUHYIO aTTecTa-
muto. Ilpu 5TOM Ha Kaablil U3 Tpex pyOek HBIX KOHTPOJIBHBIX MEPONPUATHS BEBIHOCUTCS OJIHA
TPETh BOIIPOCOB M3 OOILEro UX 4Hcia K 3k3aMeHy. I1oaroToBka K KOJUIOKBUYMY OCYIIECTBIIS-
eTcs [0 MaTepuajaM JIeKIUi, 1a00opaTopHbIX pabOT U OCHOBHOM M JONOJIHUTENBHON JHUTEpa-
TYpbl, PEKOMEHAYEMOM 110 TUCLUIUIMHE.

TecTbl
J171s TeKkyIiero KOHTPOJS YCIENTHOCTH 00yUeHHUsl UCTIONB3YIOTCS pa3paboTaHHbIe Ha Kadeape
aTTECTAIMOHHBIC MEeIarorHYeCKUe U3MEPUTEIbHBIC MaTePUaAIbl ISl KOMITBIOTEPHOTO TECTUPOBA-
HUs (TecToBbIe 3aaHus). CTpyKTypa 3TUX MaTepHaliOB MPUBEIEHA B TAOIHIIE.

Ne Tema Konnu.
TEM 3aIaHUNA
1 TexHUKO-2KOHOMHYECKHUE TIOKA3aTeNn U KPUTEPUH pabOTo- 46
CHOCOOHOCTH CTAaHKOB
2 [Ipouiecc KOHCTPYUPOBAHUS U €TI0 ABTOMATU3ALIMS 41
3 [IpuBO/ rMaBHOTO JBUKEHUS 67
4 [IInuHenbHbIE Y3IIbI CTAHKOB 31
5 DIIEKTPOMEXaHUYECKUN TPUBOJ MO1a4 29
6 bazoBbie neTanu 1 HanmpaBIISIIOIIUE 50
HUTOI'O 264




Ipumepvl mecmosvix 3a0anuti

1. DTanbl )KU3HEHHOTO IUKJIA U3JETUNA PacloaraloTcs B CIEAYIOIIEeH MOCIeI0BaTeNbHO-
CTH:

1) IIpoextupoBanue -1

2) IloaroroBka Mpou3BOJCTBA -2

3) IlpousBoactso -3

4) Peanuzanms -4

5) Okcrutyaranus -5

6) Yrmmm3zamnusg -6

2. 3agaya mapaMeTpUuYecKOM ONTHUMHU3ALUMU — 3TO HAXOXKIEHHME BEKTOpAa HE3aBUCHUMBIX
YIIPABJISIEMBIX HAPAMETPOB X = (X,, Xy, Xypeeey X, ) 5
1) yIoOBIETBOPSIOLIETO CUCTEME OIPAHUYEHUN -
2) o0ecreunBaroIIero IKCTPEMYM IeJIeBOM (PYHKITUN —
3) yZAOBIETBOPSAIOLIErO CUCTEME OTPAaHUUYEHUN U 00ECIIEUNBAIOIIEr0 IKCTPE-
MyM LieJieBoi pyHKIUU +
4) BKOTOpPOM BC€ IapaMeTphl MOJI0KUTEIbHBI —

3. Ha pucyHke nmoka3aHa reoMeTpruyecKasi HHTEPIpETalus 3a1a4i ONTUMU3AKH. 31echk D
- 00J1acTh TOMYCTUMBIX pellIeHUu. Y paBHEHHEM JIMHUU PaBHOTO YPOBHs 1eneBoi GpyHkuuu F sB-
JISIETCSl BBIpOXKCHHUE

X1 Fi>F > >/ .

xE /E 'h
1 Ff

Ry R, 0

Ry

0 x> x5 Xz
a. F(x,x,)=a,TAC a=const +
b. F(x,x,)=x-x, -
F(x,x,)=x+x, -
X
d. F(x,x,)=-" -
x

2

4. Ha pucyHke moka3aHbl JINHUU PaBHOTO YpPOBHS II€JIeBOM (YHKIIMI BYMEpHOI 3aaun
ontumusauyu. Touka b asnsercs:

X3

I'moGanbHBIM MaKCUMYMOM IENIeBOM (DYHKITHH -
JlokabHBIM MaKCUMYMOM Li€JIeBOM pyHKINU +
I'moGanbHBIM MUHMMYMOM II€JIeBON (DYHKIIHH -
JlokabHPIM MUHUMYMOM L1€1€BON (QYHKIIUU -

S0 o
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5. Ha pucyHke mokaszaHa WUIIOCTpalus JBYMEPHOW 3a/Jaud ONTUMHU3AIMU. JTa 3a7ada
pemiaercsi:

F(X)

—

Munnmusanueii nenesoit pynkunu F(x,,x,) +
Makcumusanueii nenesoit pyaxkuun F(x,,x,) -

I'moGanuzanueii nenesoit pynxkuuu F(x,,x,)-

=

Jlokanusauueit neneBoi pynkuuu F(x,,x,)-

6. Ienesast Gpynxms F(X ), 06pa3oBaHHAast U3 § YAaCTHBIX KPUTEPHEB Y j()? ) 10 aJJIUTHB-

HOMY KpUTCPUIO, UMCCT BU:

s

L. FX)=[Ty;(X); y,(X)#0 .-
2. F()?)ziij(Y)-cj.+
3. F(y)=)’k(y)~_

7. YcnoBueM IpeKpalieHuss OJHOMEPHOTO IMOMCKA MO METOAY CKAaHUPOBAHHUS SIBISAETCS
CJIeYIOIee COOTHOIICHUE MEX]y IIaroM rmoucka h um 3alaHHON TOYHOCTHIO HAXOXKIEHUS IKC-
Tpemyma &

<& +
h<eg -
|h| > -

| <e -

8. Ha pucyHKe noka3zaHa TpaeKTOpHUs METO/IA:

X2

IIOKOOPJAMHATHOIO CITyCKa +
I'PaJINEHTOB -
HaNWCKOPEHIIETo CIIyCKa -

11



9. Ha pucyHke rnoka3zaHa TpaeKTOpHUs IOMCKAa MUHUMYMa 11eJIeBON (PyHKIINH TIO:

A VN
/

metoxy Pozenbpoxa -

Meroay kKoHpuryparuit (Xyka-J/[>xusca) +

CHMILJIEKC METOJTY -

Merony aehopmupyemoro Muororpanauka (Hemiepa-Muna) -

10. Ha pucyHke mokazana TpaeKTOpHs MOMCKa MUHUMYMa e1eBOM (PYHKIUHU TO:

X1

metony PozenOpoka +

Metoay koHpurypauuit (Xyka-/[xusca) -

CUMILJIEKC METOAY +

Metoay nedopmupyemoro MHororpannuka (Heanepa-Muna) -

11. PemieHneM npeacTaBiIeHHON Ha PUCYHKE 3a/1a4M JIMHEHHOTO IPOrPaMMUPOBAHMSI IIPU
MUHUMU3ALNU 1eJIeBON QYHKIMH F'= Xx2-Xx; SBJISETCS

o
5 f~‘- v/ 4
| N, 4/
N 4 b,
l >B L //
;l - /\<
—ou u-ae:u;?—-— — \‘// — ——
- g Vi 2 ///-. \\ 4 !
A / S o\
| / \\/ e * \\
|/ _4”?_)(’:_5 vaN
+1) ToukaA
-2) ToukaB
-3) ToukaC
-4) Touka O

5) Bece Touku otpeska AB

12. IlpuBeneHHas HUXKE 3a/1a4a ONTUMHU3AIMN PEIAETCS C HCIOJIb30BAaHUEM
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F =12x,+5x, +3x, = min
4x, +3x, +x, =180;
3x, +9x, =900;
x 20;x,20;x, 20.
+1) cumruiekc-meroaa
-2) MeTo/1a rpaIM€HTOB

-3) MeToa MOKOOPAMHATHOTO CITyCKa
-4) MeTo/1a HAUCKOPEHUIIIEro CITyCKa

3agaun
3agaun pemarTcs Ha MPAaKTUUYECKUX 3aHATUSAX U Ha KOHTPOJIBHBIX paboTax B paMKax
OaJIIbHO-PEUTUHIOBBIX MEPONIpUATUIL. THUIIOBBIE 3aJa4l TPUBOJATCS HUXKE.

[Tpumep 1. AHaTUTHYECKH ONIPEACITUTh MUHUMYM (DYHKITMH
1) .F(x)=x*+D5x —6.

2) Fix) = x® + 3x2.

3)F{x) =x%—2x -3,

4)Flx,y) = x% +y% — 9y,

5)Flx,y) = x* +2y% —xy.

[Ipumep 2. M3 umeromerocss marepuana (I0COK) MOCTPOUTH 3a0op mmuHOM 200 M.
Tpebyercss oropoauTh MPSIMOYTOJIbHBIA JBOP HAWOOJBINEH IUIOMAAN, HCIOJB3YS IS OJHOMN
CTOPOHBI ABOPA CTEHY OJIKAKNIIETo 3/1aHusl.

[Ipumep 3. U3 nucra npsMoyroiabHoi (opMbl ¢ pazMepoM 8x5 (M) MOJy4UTh KOPOOKY
HanOOJIbIIEr0 00beMa BHIPE3aHUEM TI0 €T0 yrilaM KBaJpaToB.

ITpumep 4. CraHouHasi cUcTeMa COCTOMT M3 TPEX IpyII 000pyIOBaHMS: CBEPIUIBHOTO,
TOKapHOTo U ¢pe3epHoro. M3BecTHb MecsiuHbIe (OH/IBI BPEMEHHU pabOThl 000PYI0BaHUS, a TAKKe
HOpPMBbI BpeMeHH Ha 00paboTky aeraneit Dy u D, Ha cTaHKax Kak0M rpyMIbL.

T'pynia oGopytoBa- Hopwma Bpemenu Ha o0paboTKy fetanen, 4 I;/IGCHHHBII/I %)OHI[
pEeMEHH pabOTHI
HUS D, D,
rpynmsl 000pyI0B., 4
CaepnunbHOE 0,1 0,3 200
ToxapHoe 0,5 0,9 700
®dpezepHoe 0,3 0,2 330

Omnpenenuts onTUMalIbHBIE pa3Mepbl mapTuil u3 aeraneit Dy u D; u3 ycnoBus makcu-
MaJIbHOW 3arpy3Ku 000py10BaHMSL.

ITpumep 5. B OTK HekoTopoil ¢pupmbl paboTatoT KOHTpoJepsl paspsaoB 1 u 2. Hopma
BbIpaboTkn OTK 3a 8 wacoB B cmeny He meHee 1800 u3genmii. Kontponep 1 paspsiga mposepsieT
25 uznenuii B yac, mpuueM He ommubaercs B 98% ciyuyaeB. Kontponep 2 paspsiaa mposepsieT 15
W3JICJIHH B Yac, ero TOYHOCTh COCTaBIgeT 95 %.

3apaboTtHas miaTa KoHTpoJepa 1 paspsaa paBHa 40 py06. B "yac, KoTposiepa 2 paspsaa —
30 py0. B ywac. [Ipu kaxxmou ommOke KOHTposepa pupma TepseT 2 pyd. pupma MOKET UCIIOTH30-
BaTh 8 KOHTpOJepoB 1 paspsina u 10 koHTposepoB 2 paspsaa.

PykoBoncTBO (hupmbl X0ueT onpeaenuTs onTuMmanbHblii coctaB OTK, mpu kotopom 06-
IIM€ 3aTpaThl HA KOHTPOJIb OYy1yT MUHUMAJIbHBIMHU.
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JlabopaTopnasi paGora
B Meroamdeckux pazpaboTkax K JabOpaTOpHBIM paboTaM MPHUBENICHHI 1I€JIb U MPOrpaMMa
paboThl, OCHOBHBIE METOIMYECKUE YKA3aHUS K X BBIIIOJIHEHUIO, COAECPKAHUE OTUETA, KOHTPOJIb-
HBIE BOIIPOCHI U CIIUCOK PEKOMEHAYEMOM JTUTEPaTyPHl.
Ipumepol 1abopamopmvix pabom
Ilpumep 1. Memoowr MHO2OMEpHO2O NOUCKA
Lenv pabomwvl — U3y4eHUE METOJIOB PEIICHUS MHOTOMEPHBIX 3a7a4 MOMCKOBOM ONTHMHU-
3allUu.
IIpoepamma pabomui
1. O3HaKOMHTBCA C METOAAaMH MHOTOMEPHOTO MOUCKA: MOKOOPIUHATHOIO CITyC-
Ka, FPaJMeHTa, HAUCKOPEUILIETO CITyCKa.
2. N 3agaHHON (PYHKIMH JABYX MEPEMEHHBIX OMpPEAEIUTh 00JacTh BBITYKIOCTH
BHU3. AHAJIMTUYECKH HATH MUHUMYM (DYHKIIMH Ha 3TOH 001acTH.
3. MetogaMu MOKOOPAWHATHOTO CIYCKa, IpaJueHTa M HAUCKOPEHIIEero CIycka
OTIpeNIeIUTh MUHUMYMBbI (DYHKIIMH € 33JaHHOM TOYHOCTHIO (BpY4HYIO 1 Ha DBM).
4. OdopMHUTH OTYET O MPOJICTAHHON padoTe.
Ilpumep 3a0anus
UccnenoBath 3aJJaHHYIO L[EJIEBYIO byHKIHIO JBYX MEPEMEHHBIX

F(x,,x,) =3x, —5x +15x,x, +22 ¥ HaliTH TOYHOE PelIeHNe 3a1a4i MuHEME3anuk F(X)—>min.

Haiitu npubnuxeHHoe perieHrne 3Tol 3a1a4 ¢ TOYHOCThIO €=0.2: a) METOIOM MOKOOPAUHATHOTO
cnycka (k=2); 6) MeToioM rpaaueHTHOro ciycka (k=2).

Ipumep 2. Onmumuzayus nonepeuno2o ceuenus xoboma pezepHo2o cmamka

Llenv pabomer — mpakTUYecKas peanu3alus CTyJEHTaMHu Ipoliecca ONTUMHU3ALUN KOH-
CTPYKIMH X000Ta IHUPOKOYHUBEPCAILHOTO (PPE3EPHOro CTaHKA C paCU€THOM CXEMOW B BUJIE KOH-
COJIBHOM OaJIKH

IIpoepamma pabomol

1. CaMOoCTOATENbHO U3YYHUTh HACTOSIIEE PYKOBOJACTBO, SICHO MOHATH (PU3UYECKYIO
CYILIHOCTb ITOCTABJIEHHOW 3a/1a4H.

2. bpurana u3 3-4 cTyaeHTOB Ha3HauaeT BecoBble KOA()(PUIIMEHTHI A IUTUBHOTO KPH-
Tepus, UCHOJb3ysd MATPHIbl MapHbIX cpaBHeHUI. Kaxplii cTyneHT Opurajsl BBICTYHAeT NpHU
ATOM KaK 3KCIIEPT, OLICHUBAIOIINN BIUSHUE JAaHHOTO YaCTHOTO KPUTEPHUS Ha TOUHOCTh 00paboT-
KH.

3. Ha3nauuB orpanuueHus Ha ynpapiiseMble apaMeTpbl ceYeHHUs] X000Ta, BBOJSAT B
KOMIIBIOTEP UCXOIHBIE JaHHBIE U IIPOBEPSIOT NIPABUIILHOCTL BBOJA HA DKPAHE.
4. ITony4yuB pe3ynbTaT peleHus, KaKAbli CTyJEeHT MIPOU3BOAUT €r0 aHAIU3 U OTYH-

TBIBAETCs TepeJl MpernojaBaTeseM O BBIOJHEHHON paboTe, MpeaBapUTEeNIbHO OTBETHB Ha KOH-
TPOJIBHBIE BOTIPOCHI.

5. OpopmMuTB OTYET O MPOAETAHHOM padoTe.

Ilpumep 3a0anus

OnTuMu3MpoBaTh CEYEHHE X000Ta (PPe3epHOro CTaHKa MpPU CIEAYIOUIMX HUCXOAHBIX JaH-
HBIX:

PazMepbl HCXOTHOTO CEUSHHUS:

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

Jlnana3zoHbl U3MEHEHHUs] HE3aBUCHMBIX YIPaBIIEMbIX TApaMETPOB B MM (33at0TCs PEIo-
JlaBaTeieM):

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

Becosble k03¢ UITMEHTHI A TMTUBHON 11€TIeBON (PYHKIUU:

C1=0,33; (C2=0,33; C3=0,34.

TouHOCTb OnpeneneHns ONTUMAIBHBIX 3HaYeHUH mapameTpoB & = 1,00 mm.
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Pacuersr Ha DBM npoBoasTcs a5 ABYX BapUaHTOB MCXOAHBIX JAaHHBIX, OTJIMYAIOIINXCS
BecOBbIMU Kod(urmentamu. [1epBriii BapuaHT BECOBBIX KOI(D(GUIIMEHTOB PACCUUTHIBACTCS CTY-
JEHTaMH OpHUTagbl METOJIOM MAPHBIX CPABHEHUI, BTOPOU — 3a/1a€TCs MPEIO1aBaTeIeM.

5.2 IlpoMe:kyTOUYHasI aTTeCTALUSA
Bomnpocsl Kk 3xk3aMeny

1. Crpykrypa npouecca npoekTupoBaHusi. CUCTEMHBIN OAXO0/ K IPOEKTUPOBAHUIO.
2. OcCHOBHBbIE 3Tallbl CO3AHUS TEXHUYECKUX OOBEKTOB. DTallbl )KU3HEHHOT'O IIUK/Ia 0OBEKTOB
Y UCIOJIb3yEMbIE aBTOMAaTU3UPOBAHHBIE CUCTEMBI.
3. CrpykTypa U napaMmeTpbl TEXHUYECKOTr0 00bEKTa, MpUMephl. JlonycTUMOE U ONTHMAJIbHOE
npoekTHoe pemnieHue. CTpyKTypHas U mapaMeTpuueckas ONTUMH3ALUS.
4. bno4yHO-MepapXMYECKUH MOAXOM K IIPOEKTUPOBAHUIO CIIOKHBIX cHcTeM. Cxema mpouecca
IPOEKTUPOBAHUS CJIOKHBIX CHCTEM.
5. IlocraHoBKa 3afadn napaMeTpUYecKod ontuMusanuy. HezaBucuMmele yrnpasisiemble mapa-
METpBI, PYHKINU-OTPAaHHYCHHSI, BEIXOIHBIE XapAKTEPUCTUKH, 11eJeBast (QyHKITHSL.
6. T'eomerpuueckas nHTepHpeTanys 3aJadd ONTHMM3ALMU. YCIOBHas U Oe3ycJOBHAas ONTH-
Mu3zanud. JIOkaabHbIN U r7100aNbHBIH MUHUMYMBI.
7. AHanuTU4ecKoe omnpeaeaeHne MUHUMyMa (YHKIIMU OJTHON IIEpEMEHHOI.
8. AHaIUTHYECKOE ONpe/ieIeHne MUHUMyMa (YHKIIMU HECKOJIBKHIX TIEPEMEHHBIX.
9. IlpuMep: NOCTaHOBKA U PELICHUE 3a1a4U ONPEICIICHUS ONTUMAIBHOTO MIONIEPEYHOI0 ceve-
HUs CTOMKH KapyCeIbHOIO CTaHKA.
10. MeToabl 00pa3oBaHus LEJI€BOM (PYHKLMU: UCIOIb30BAaHUE YACTHBIX KPUTEPUEB; MYJIbTU-
IUIMKATUBHBIE KPUTEPHUU.
11. OGpa3oBanue 1eneBOH (QYHKIUU MO aJJUTHUBHOMY KPUTEPHIO. DKCIEPTHbIE OLIEHKH IpU
OTIpENIeIICHUHU BECOBBIX KO PUIHECHTOB.
12. ObpazoBanue 11e1eBoil PyHKINH 10 MUHUMAKCHOMY KPUTEPHIO.
13. Ilpumep: cpaBHEHUE PA3IMUYHBIX METOJ0B OOpa3oBaHMs 11€J1€BOM (YHKIMH JJIs ABYXKpHU-
TEPUAIILHON OLICHKHU IIPU IPOEKTUPOBAHUN CBAPHON KOHCTPYKLMH.
14. Cxema cyXeHUs HHTEpBaJla HEOIIPEIEJICHHOCTH B 3aJjauax OJHOMEPHOIO MTOKCKaA.
15. MeTtoz NONOBUHHOTO JIENEHHUS.
16. MeTtoz 30710TOr0O CEUeHUsl.
17. Meton ®ubonauun. CpaBHEHHE METOJIOB OTHOMEPHOI'O TIOMCKA
18. OrHOMEPHBIN TOUCK METOJOM CKaHUPOBAHUSI.
19. Meton nonvMHOMUANBHON allpOKCUMAIUH.
20. IlouckoBas onTUMH3aLUs U €€ aITOPUTM B MHOTOMEPHBIX 3a/1adax. MeTo bl moucka Hyse-
BOT0, IEPBOTO U BTOPOI0 NOpsAAKOB. Kpurepnn OKOHYaHUsI TOMCKA.
21. Hopmanu3anuusi ynpaBiisieMbIX [apaMeTPOB M BBIXOJHBIX XapaKTEPUCTUK B 3a7a4ax ONTH-
MU3ALHH.
22. [louck MUHHMYMA 11eJIeBOM (DYHKIIMH O METOAY CKaHHUPOBaHMUsI (IIOJTHOTO repedopa).
23. Metoj ciay4aiiHOro MOMCKa MUHUMYMa LeJIeBOM (DYHKIHH.
24. [louck MuHMMyMa IeJeBoM (GYHKIIMM TIO METOoay MmokoopauHatHoro cmycka (["aycca-
3eitens).
25. [louck MuaMMYMa 11e7IeBOM (GyHKIMH 10 MeToxy Po3eHOpoka
26. Metop koHurypammii (Xyka-/Ixusca).
27. CUMILIEKC-METOJI MHOTOMEPHOI'O MOMCKA B HETMHEWHBIX 3a/1a4aX ONTUMHU3ALUY.
28. Metox nedopmupyemoro MHororpanHuka (Hennepa-Muna).
29. Ilonck MUHHMYyMa Li€JIeBOM (PYHKIMU IO METO/1aM TPaJAMEHTOB U HAUCKOPEHILIEero cnycka.
30. CBenenus 3a1a4 yCIOBHOM ONTUMU3AIMH K Oe3ycioBHONW. MeTon MHOkuUTenel Jlarpanika.
31. Meron mrpadHbIX GyHKIHI.
32. 3amauu uHeitHOTO MporpaMmMupoBanus. OCHOBHBIE 3Talbl Pa3pabOTKU MOJAEIH 3a/1auH.
33. I'paduueckoe penieHne IByMEpHOH 3a1a4i JIMTHEHHOTO MPOTPaMMHUPOBAHUS.
34. CuMIUIEKC-METO/I pElIeHMs] 3a7auu JMHEWHOIro IporpaMMupoBaHus. Pemienue 3agaum c
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OTPaHWYCHUSMU B BUJIC HEPABEHCTB.

35. Cumiuiekc Meto. PelieHre 3a1aun ¢ OrpaHMYEHUSIMU B BUJI€ YPABHEHUU.

36. Cumiuiekc Meroa. Penenue 3a1auu ¢ orpaHMuEHUsIMU B BUJIE YPAaBHEHUN U HEPABEHCTB.
37. IlpearnochuIKu ONTUMHU3AIMN TEXHOJIOTMYECKUX TpoiieccoB. [locTaHoBKa 3a1aun POEKTH-
POBaHUS ONTUMAIBHOTO TEXHOJIOTHYECKOTO IIpoliecca.

38. CTpyKTypHas U mapaMeTpuiecKas ONTHMH3AIUS TEXHOJIOTHYECKUX IpoiieccoB. OCHOBHbBIC
ATambl ONTUMHU3AIUN PEKUMOB PE3aHHUSL.

39. MeTonuka pa3pabOTKi MaTeMaTHUECKOW MOJICIIH JIJIsi ONTUMHU3AIMH PEKUMOB PE3aHUS.

40. MeToauka pacyeTa ONTUMAJIbHBIX PEKUMOB PE3aHMsL.

41. IloctaHoBKa 3aJa4yu CTPYKTYpPHOW ONTHMM3ALMK TEXHOJOTMYECKUX TpoieccoB. Kowm-
MJIEKCHBIN MOXO0/1 K ONITUMU3AIMU TEXHOJOTUYECKHUX MTPOIIECCOB.

6. METOAUNYECKHUE MATEPHUAJIbI, OIIPEJAEJAIOIIUE ITPOLEAYPbI

OLIEHUBAHMSI 3HAHMII, YMEHHWW, HABBIKOB W (MJIHW) OIBITA
JAEATEJBHOCTH
6.1. Pe3yabTarbl 0OCBOCHHUSI Y4eOHOM IMCUMILVIMHBI, OJIe:KalUe MPOBEPKe

WNunukatop xomme- | Pe3ynbraTsl 00y- OCHOBHBIE MIOKA3aTeNN OLICHKHU pe- Onenodnbie

TEHIINH YEHUS 3yJbTAaTOB CpeacTsa
YK-1.1 3naer me- | 3HaTh: cojaepxa- OTtanbl KU3HEHHOrO IMKiIa TexHude- | [13
TOABl KPUTHYECKO- | HUE ITAMOB JKU3- CKUX OOBEKTOB M HCHONb3yemble aB- | JIP
0 aHajgu3a CUTya- | HEHHOI'O LIUKJIA TomMaTtu3upoBaHHble cuctembl. Ctpyk- | KP
U U CUCTEMHOTO | TEXHUYECKHX 00b- | Typa mpouecca npoektupoBanus. Cu- | T
noaxoAa K TIPO- | €KTOB, METOJIbI CTEMHBIN TMOJIX0I K TPOCKTUPOBAHUIO. | 3

oJjieMaM

KPUTHUYECKOTO aHa-
JM3a ¥ CUCTEMHOTO
1oJXo0/1a K Ipo-
6y:eMaM UX MPOEK-
TUPOBAHUA U MPO-
M3BOJICTBA.

VK-1.2 Ywmeer co-
OTHOCHUTHh  pa3HO-
pPOJHBIC SIBICHUS U
CHUCTEMaTU3HUPO-

BaTh WX B paMKax
n30paHHBIX BHJIOB
npogeccuoHa b-

HOM eITeNbHOCTH

YMeTb:  COOTHO-
CUTh Pa3HOPOIHBIE
SIBJICGHUS U CHCTE-
MAaTU3UpPOBaTh UX B
rpouecce  MpoekK-
TUPOBAHUSA U TPO-
M3BOACTBA TEXHH-
YECKUX 00BEKTOB.

YK-1.3 Buageer
HAaBLIKAMH HCIIOJIb-
30BaHUS  METOIUK
ITOCTAHOBKH IIEJIH,

Biajgern: HaBHI-
KaMH HCII0JIb30Ba-
HUS METOIUK T10-
CTaHOBKHU U pealiv-

brouno-uepapxuueckuii  moaxon K
MIPOCKTUPOBAHUIO CIIOKHBIX CHCTEM.
Cxema mpouecca IPOEKTUPOBAHUS
CJIO’KHBIX CHUCTEM.

Honyctumoe U onTUManbHOE MPOEKT-
Hoe pemieHue. CTpyKTypHas U mapa-
Merpudeckas ontumuzauus. Ilocra-
HOBKa 3aJlaydl TapaMeTPUUECKOM Ofl-
TuMu3anuu. HezaBucumele ympasisie-
MbIe napameTphl, byHKIIH-
OTPaHUYEHUS, BBIXOJIHBIE XapaKTEpPH-
CTUKH | 1IeJIeBble (YHKIIMH B 3a7a4ax
ONTUMM3AIMH. Y CIOBHASA U 0€3yCIIOB-
Hasg onrTuMmu3anys. JIOKaIsHBIN U TII0-
OanbHBI MUHUMYMBI.

dopmHupoBaHUE 1ENEBON (QYHKIUU —
OCHOBHasl MpoOjeMa MOCTAaHOBKH 3a-
Jlad ONTUMHU3AIUH. BEKTOp BBIXOTHBIX

ONpCACIICHUA  I1Yy- | 3allUH 3aJia4d OIITHU- napaMeTpoOB KaK KOJIMYCCTBCHHOC BbI-
TeH H CpEACTB €€ | MHU3alllM IIPU pEC- paxKEHUC KadeCTBa TCXHUYCCKOI'O
JOCTUIKCHUA, pa3- | IICHHUU HpO6J1€M- 00BeKTA. KOH(b.III/IKTHBIC BBIXOJHBIC

paboTKu cTpareruit
JIEUCTBUM TIpU pe-
MIEHUU  TPOOJIeM-
HBIX BOIIPOCOB

HBIX BOITPOCOB
MIPOEKTUPOBAHUS U
MPOU3BOJICTBA Ma-
LIUHOCTPOUTEIb-
HOUW MPOAYKIIHH.

napametpsl. HopmupoBanue napamer-
poB. Hcrnonp30BaHuEe OJHOTO U3 4acT-
HBIX KPHUTEpUEB B KadeCTBE LIEJIECBOU
¢byHkunu. MynbTUIIIMKAaTUBHBIE KPH-
TepuH. ANTUTHUBHBIE KPUTEPUH. DKC-
NIEPTHHIE OLICHKU IIPU OINpEACICHUN
BECOBBIX Kod(¢uiueHtoB. MuHu-
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MakcHbIe KpuTepuu. CTaTUCTHYECKHE
KpUTEpUU. AJTOPUTM MHOTOMEPHOTO
MOMCKa. MeETOoabl TOWCKa HYJIEBOTO,
MEepPBOro W BTOpOro mopsiaka. Kpure-
pun OKOHYaHUs roucka. Hopmanusa-
1Sl YIPABISIEMBIX MMAPaMETPOB U BBI-
XOJIHBIX XapaKTEPUCTHK. MeTon cka-
HUpOBaHUs (MOJHOTO mepedopa). Me-
TOJ CiIy4yaHOro moucka. Meton mo-
koopauHatHoro  cnycka  (["aycca-
3eitaens). Meton PozenOpoka. Meton
KOH(HUTyparuu (Xyxka-/IxuBca).
Cummutekc meton. Meron nedopmu-
pyemoro wmHororpannuka (Hemnepa-
Mupna). Mertoasl  TpaJlUEHTOB U
Hauckopenmero cnycka. Meron JIII-
noucka. CBeleHHE 3alad YCIOBHOM
onTuMH3aIK K 0e3ycinoBHOU. MeTon
MHOxutener  Jlorpawxka.  Mertox

mrpadHbIX QYHKIUH.

NKC-1.1 3Haer
METOJIMKU  TPOECK-
TUPOBAHUS TEXHO-
JOTUYECKUX  TIPO-
IIECCOB H3rOTOBJIC-
HUS WU3ICIHA Ma-
HIMHOCTPOCHUS,
CHCTEMEI KOH-
CTPYKTOPCKOW M
TEXHOJIOTHYECKON
JIOKYMEHTALNH,
TEXHOJIOTHYECKOM
IOArOTOBKHA  IIPO-
HU3BOJICTBA, npo-
rpaMMHBIE  Cpel-
CTBa aBTOMAaTH3a-
IUH KOHCTPYKTOP-
CKO-

3HATB: METOIUKH
MOCTAaHOBKH U pe-
IIEHHS 33124 OIl-
TUMH3ALMU TEXHO-
JIOTUYECKUX MPO-
IIECCOB M3TOTOBJIC-
HUS U3IEJIUN Ma-
HIUHOCTPOCHUS

TEXHOJIOTHICCKOM

MOATOTOBKUA  TPO-

HU3BOJICTBA

IIKC-1.2 VYwmeer | YMeTb: CTaBUTh U
MPOEKTUPOBAaTh U | pelaTh 3a7add Ma-
BHEAPATH 3hdex- | pameTpuueckoit
THUBHBIC TEXHOIIO- | ONTUMU3ALNN TEX-
TUYECKHE TIPOIleC- | HOJIOTHUECKHUX

Cbl M3TOTOBJIEHUS | MPOLECCOB  HU3TO-
KOHKYPEHTOCTIO- TOBJICHHS H3JIEJIAI
COOHBIX  W3JIENHH | MAIIHHOCTPOCHUS
MaITuHOCTPOCHUS

[IpennnocbuIKu ONTUMHU3ALKAUA TEXHO-
noruueckux npoueccos (TII). ITocra-
HOBKA 3a/1adydl IIPOEKTUPOBAHUS OINTHU-
manbHoro TII. Cucrema orpanuue-
HUM, KpPUTEpUH  ONTUMAJIBHOCTH.
CrpykTypHas U napaMmeTrpuyieckas oIm-
tumuzanus T11.

OCHOBHBIE 3Tamnbl ONTUMHU3ALMU pe-
JKUMOB pe3aHMs. YPaBHEHHUs LIEJIEBON
GYHKIIMM U TEXHUYECKHX OrpaHHuYe-
Hui. MeToauka pacdyeTra ONTUMaIbHO-
ro pexXuma pe3aHusi ¢ UCIOJIb30BaHU-
€M arnmnapara JMHEHHOIro NporpamMmu-
poBanus. ['pado-aHanuruueckuii me-
TOA. AHAJIUTHYECKOE OIpEACIICHUE
ONTHUMAJIBHOTO PEXKHUMA pE3aHUs Ha
OBM. MHOroBapuaHTHOCTh  3a/a4
crpykrypHot onrtumusauuu TII. Io-
CTAHOBKA 3aJa4¥ CTPYKTYPHOW OIITH-
MU3aI1H [IPU BEIOOpE MOJIENH CTaHKa

I13
JIP
KP

w3
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INKC-2.2 VYwmeer
AHATU3UPOBATH,

BBIOMpAaTh U 3(-
(EKTUBHO HUCIOJb-
30BaTh MaTepHUabl
U CpeACTBa TEXHO-
JIOTUYECKOT0
OCHAIICHUS

peanuzanuu

HOJIOTUYECKUX
MPOLIECCOB  H3rO-
TOBJICHHSI ~ MAIlIH-
HOCTPOUTEIBbHOU

MPOIYKIAH

IS
TeX-

YMerhb: paBUILHO
CTaBUTH 33/1a4
MapaMmeTpU4eCKOn
ONTUMU3ALMH KOH-
CTPYKLUU

Otamnbl MOCTAHOBKH ONTHUMM3AIOH-
HBIX 3a/a4:

1. U3yuenue oObekTa, 4TOOBI TOHATH
MPOUCXOJAIIMNA TIPOLECC, ONPEAEIUTh
yIpaBisieMble TapaMeTpPhI.

2. OnucaTelbHOE MOJEIUPOBAHUE —
YCTaHOBJICHHE U CJIOBECHOE OIMCAaHUE
OCHOBHBIX CBSI3€l U 3aBHCUMOCTEHU
MEXy XapaKTepUCTUKAMU OOBEKTa C
TOYKHU 3PEHUS] ONTUMUZUPYEMOTO KpH-
TepHusl.

3. Pa3zpaboTka MaTeMaTH4eCcKOW MoO-
JeNY, BKJIIOYAIOIIEH HE3aBHUCHMBbIE
yIpaBIsieMble MapameTpbl, (QyHKIIUU-
OTpaHHYCHUs, BBIXOJHBIE XapaKTepu-
CTHUKH, TIEJIEBYIO () YHKITHUIO.
[TocraHoBKka 3amauM mapaMeTpuye-
ckoil ontumuszauuu. He3aBucumbie
VIpaBIsieMbIe MapameTphl, (QYHKIUU-
OTpaHHYEHUs, BBIXOJHBIE XapaKTepHu-
CTUKHU W TIeJieBble QYHKINU B 3a7a9ax
ontummsanuu. dopmupoBanue 1ene-
BOI (QyHKIMHU. BexkTop BBIXOAHBIX Ia-
pamMeTpoB KaK KOJIMYECTBEHHOE BBI-
paKeHHe KadecTBa  TEXHHYECKOTO
o0wvekTa. CpaBHEHHE PA3IUYHBIX Me-
TOJIOB 00pa3OBaHUs IEJEBON (YHK-
UMW JJIs1 IBYXKPUTEPUAIbHOU OLICHKU
NP TPOEKTUPOBAHUHM CBApPHOW KOH-
CTPYKIIUH.

ANTOpUTM MHOTOMEpPHOTO IIOMCKA.
MHoroBapuaHTHasl 3ajada CTPYKTYyp-
HOM ONTHMM3AIUN TEXHOJOTUYECKUX
IPOIIECCOB BBIOOPA TEXHOJIOTUYECKOTO
000pyI0BaHUA.

I13
JIP
KP

w -

O6o3nauenuss B Tabm.: II3 -npaktudeckue 3anatus, JIP -mabGoparopusie pabGotbl, KP -

KOHTpOJIbHBIE paboThl, T — TecTpoBaHue; 3 — 3aueT
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6.2 lllkana oeHUBAHUSA IUVIAHMPYEMbIX Pe3yJIbTATOB 00yUeHUs

6.2.1 Texymmii u pyOe:KHbIil KOHTPOJIb
B pamkax Tekyiero u pyoe;xHOro KOHTPOJIS 10 AUCLMILIIMHE CTYAECHT MOXKET Ha0paTh 10
70 6amioB. Pacnipenenenue 6aJ10B IPUBEACHO B TAONIHIIC.

Ce- [Ikana orieHUBaHUS

MeCT

p 0-35 6amioB 36-50 OamoB 51-60 6amnoB 61-70 6aioB

6 Yactuunoe mnocemie- | Ilomnoe wmnm yactud- | [lonHoe wiu 4ya- Ilonnoe wumm d4a-
HHE ayJIMTOPHBIX | HOE TOCCUIEHUEe ayJu- | CTUYHOE MOCeIe- | CTUYHOE  Iocelle-
3aHsaTui. Heynosie- | TOpHBIX 3aHATUH. | HUE QyIUTOPHBIX | HU€  ayAUTOPHBIX
TBOpUTENbHOE  BbI- | [losiHOE BhinoNHEHUE U | 3aHsATUl. [lonHoe | 3ansTuil.  [lomHoe
NoJHeHue  J1abopa- | 3ammTa Ja00paTOPHBIX | BHIMOJIHEHUE U BBINIOJIHEHHE H 3a-
TOPHBIX W MpakTH4e- | padoT. YacTUuHOE BBI- | 3aIIuTa Jlabopa- myMTa  J:aboparop-

ckux pabot. [Tmoxas
MOJIrOTOBKA K
0abHO-
PEUTHHTOBBIM MeEpO-
npustusiM. CTyneHT
HE JONYyCKaeTcs K
IIPOMEKYTOYHON
aTTeCTalluu

MOJIHEHUE M 3alluTa
MPaKTUYECKUX PadorT.
Y 10BIETBOPUTEIILHBIE
MOKAa3aTeNIM 110 KOJUIO-
KBUyMam M TECTHPO-
BaHUSIM. O1enka
«YIOBJIETBOPUTEIb-
HOY.

TOPHBIX U TIPAKTH-
YECKUX padoT.
Xopoune 1mokasa-
TEJH 10 KOJIJIO-
KBUYMaM U T€CTH-
poBanusiM. OrieH-
Ka «XOpOIIO».

HBIX M TpaKTHYe-
CKHMX 3aHATHH. BEBI-
COKHE
M0 KOJIJIOKBUYMaM
Y TECTUPOBAHUSIM.

O11eHKa «OTIIMYHOY.

IIOKa3aTCiIn

6.2.2 TlpomexxkyTOUHASI ATTECTAIUA
OreHka pe3yabTaToB OCBOEHUS YUeOHOU MUCIUIUIMHBI TPOBOAUTCS MO IIKAJe, UCIOIb3ye-

MOI1 Ha DK3aMEHE:

[IIxaa onieHNMBaHUS

Ce- Heynosnerso- OtnuyHO
MecTp Y 10BIIETBOPUTEIHHO Xopouio 91-100
PHTEILHO (61-80 Gas1108) (81-90 6as1108) (
(36-60 6annoB) 0aioB)
6 Crynentr ume- | Ctynent wumeer 36-50 | Crynent umeer 51-60 CryneHt
et 36-60 Oai- | 6a/IOB MO HWTOraM TEKy- | OalIOB MO UTOTaM TEKY- umeer 61-70
JIOB MO UTOTaM | MIETO U PYOEKHOTO KOH- | IIEro M pyOex HOro KOH- 0amioB 1O
TEKYIIEro W | TpOJIsI, Ha OJK3aMEHE Jajl | TPOJisd, Ha SK3aMeHe Jal UTOTaM  Te-
pyOexXHOTO MOJIHBIM OTBET HAa OJMH | MOJHBIA OTBET HA OJUH KyIIlero |
KOHTPOJII, Ha | BOIPOC M YaCTUYHO (TOJI- | BOMPOC U YACTUYHO (TOJI- | PyOeKHOTO
DK3aMEHE HE | HOCThI0) OTBETHJI HAa BTO- | HOCTHIO) OTBETHII HA BTO- | KOHTPOIIS,
Jlal  MOJIHOTO | POM. poH. Ha DK3aMEHE
orBeta HU Ha | CtyneHT wumeer 46-60 | CtyneHT umeer 61 — 65 najl IOJHBIN

OJIMH BOTIPOC.
CrygeHt ume-
er 36-45 Oan-
JIOB TI0 UTOTaM
TEKYIIETro n
pyOeKHOTO
KOHTpOJISI, Ha
JK3aMeHe Jall
MMOJHBIA OTBET
TOJIBKO Ha
OJINH BOMPOC

0aJUIOB IO WTOraM TEKy-
IerT0 U PYOEKHOTO KOH-
TPOJISL, Ha SK3aMEHEe [all
MOJIHBI OTBET Ha OJUH
BONPOC WU YACTHYHO OT-
BETUJI Ha 00a BOIpoca.
CTyneHT uMeeT 1Mo UToram
TEeKYIIEro ©W PyOeKHOTO
KoHTpost 61-70 GannoB Ha
9K3aMeHe He Jajl MOJHOTO
OTBeTa HU Ha OJUH BO-
npoc.

0aJI0B MO UTOTaM TEKY-
Iero U pyOeKHOTO KOH-
TPOJISA, Ha DK3aMeHe Jall
TIOJTHBIH OTBET Ha OJIUH
BONPOC U YaCTUYHO OTBE-
THJ Ha BTOpOoH. CTyeHT
umeer 66-70 6amIoB 1o
WUTOTaM TEKYIIETO U Py-
0€XHOTr0 KOHTPOJIs, Ha
9K3aMEHE) JaJl TTOTHBIN
OTBET TOJIKO Ha OJIMH BO-
poc.

OTBECT Ha
OJIMH BOTIPOC
U YaCTU4YHO
(monHO-
CTBIO) OTBe-
TUJI HA BTO-
poil.
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7 YYHEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHOUIIJIUHBI

7.1 OcHOBHasi 1UTEpPaTypa

1. CmupnoB I'.B. MoaenupoBanue u onTuMH3aIis 0ObEKTOB U IPOIECCOB [DIEKTPOH-
HBIN pecypc]: yuebHoe nmocodue/ CmupHOB I'.B.— DnexTpon.TekcToBbIe qaHHbIe.— ToMck: ToMm-
CKHI rOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPaBJICHUS M paauodaeKkTpoHuku, 2016. -216 c. -
Pexxum noctyna: http://www.iprbookshop.ru/72047.html. -5bC «IPRbooksy.

2. CucteMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBaHMs. MoeIupoBaHue B MalllMHOCTPOE-
HUU [DIEKTPOHHBIA pecypc]: ydeOHoe mocoOme/ -DIeKTpOH. TEKCTOBBIE naHHBIE. -OpeHOypr:
OpenOyprckuii rocynapctBennbiii yauepcutetr, 9b6C ACB, 2016.— 104 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/78834.html. -OBC «IPRbooks».

3. BBenenue B Metoasl ontumusanuu /AtretkoB A.B., B.C. 3apyoun, A.H. Kanatnukos.
—M.:®unance! u cratuctuka; THOPA-M, 2008. -272 c.

7.2 JlonoJHUTEIbHASA JINTEPATypa

1. Xypracenko A.B. ABTOMaru3uMpoBaHHasi KOHCTPYKTOPCKO-TEXHOJOTMYECKas IMOAro-
TOBKa B MalIMHocTpoeHuu. Yacts 1. ABTOMaTu3npoBaHHasi KOHCTPYKTOPCKask MOJArOTOBKA [ DJeK-
TPOHHBIN pecypc]: yueOHo-npakTHueckoe nocodbue/ Xypracenko A.B., Bopoukosa M.H. - Dnek-
TPOH.TEKCTOBBIE JaHHBIE. - benropoxa: bearopoackuil rocy1apCTBEHHbIA TEXHOJIOTMYECKUN YHU-
Bepcurer wum. B.JI. IHlyxosa, ObC ACB, 2017. -170 <c¢. -Pexum pnocryna:
http://www.iprbookshop.ru/80507.html. -OBC «IPRbooksy.

2. CrpyuenkoB B.U. JluckperHas ontumuzanusa. Mozaenu, METOIbl, aITOPUTMBbI PELLIECHUS
NPUKIIAJHBIX 33134 [DnexTpoHHblil pecype]/ CtpydenkoB B.U. - DneKTpoH. TEKCTOBBIE TaHHBIE. -
M.: COJIOH-IIPECC, 2016. -192 c. -Pexxum nocryna: http:// www.iprbookshop.ru/53817.html. -
3BC «IPRbooks».

3. Hopenkos N.II. OcHOBBI aBTOMaTU3UPOBAHHOTO IIpoeKkTUpoBanus. -M.:1U3a-s80 MI'TY
uM. H.O. baymana, 2002. -336c¢.

4. CAIIP TexHOJOTHMYECKUX MPOLECCOB, MPHUCIOCOOIECHUH U PEXYIIUX HHCTPYMEHTOB
/Mon pen. C.H. Kopuaka. -M.:Mammnaoctpoenue, 1988. -350c.

5. Pakutun B.1., Ilepsymmn B.b. [Ipaktnueckoe pykoBOICTBO O METOJAaM BBIUYMCIICHUN.
-M.: Bricias mxkoia, 1998. -383c.

6. HopenkoB WM.II., Mannues B.b. OcHoBbl Teopum u mnpoektupoBanus CAIIP. -
M.:Bricmiag mikona, 1990. -335c.

7. Pexneiituc I'., PeitBungpan A., Parcmpn K. Ontumuzanus B TexHuke: B 2-x KH. -
M.:Mup, 1986. T.1-349c. T.2-320c.

8. lyn T. Pemenue wuHkeHEpHBIX 3amad Ha OBM: mpakThueckoe pyKOBOACTBO. -
M.:Mup, 1982. -238c.

9. banau b. Metoabl ontumuzanuu. Beoauelii kype. -M.:Panno u cBs3b, 1988. -128c.

10.  banau b. OcHoBbl nuHeHHOro nporpamMupoBanus. M.:Paguo u cBsa3p, 1989. —

176¢.

1. Makapos A./l. OnTumu3zanus npoueccoB pesanus. -M.:MammHoctpoenue, 1987, —
278c.

12. Pactpurun JI.A. Cratuctuyeckue meroasl noucka. M.:Hayxka, 1968. -376¢.

13.  Hymmnckuit B.B., ITyxosckuit E.C., Paguenko C.I'. Ontumuszanus TeXHOIOIHYe-
CKHUX MPOIIECCOB B MaIMHOCTpoeHnU. -Kues: Texunka, 1977. -175c¢.

14. YucneHnHsle MeTobl yenoBHOU ontumuzanuu. /Ilep. ¢ anrn. Ionx pen. A.A. Tlert-
poBa. -M.:Mwup, 1977. -290c.

15.  Onbxadpd H. OnTumanbHOE NPOEKTHPOBAHUE KOHCTPYKIMH. -M.:Mup, 1981. -
280c.

16. I'man @., Mrwoppeit V., Paiit M. [Ipaktuueckass ontumusanus. -M.:Mup, 1985. -
509c.

17.  VYang JIx. Meronsl noucka skcrpemyma. -M.:Hayka, 1967. -267c.
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http://www.iprbookshop.ru/72047.html
http://www.iprbookshop.ru/78834.html
http://www.iprbookshop.ru/80507.html
http://www.iprbookshop.ru/53817.html

18.  Ilparep B. OcHOBBI ONTMMAIBHOTO NPOEKTHUPOBAHUS KOHCTpYKUMM. -M.:Mup,
1977. -112c.

19. Horun B.J., [IporogssnonoB N.O., Esnamnues .M. OcHOBBI TeOpunu ONTUMU3A-
nuu / ITox pen. U.O. IIpoTonbsitHonoBa-M.:Beicmias mikoma, 1986. -384c.

20.  T'emuntepn B.M., Karan B.M. Meroasl ONTUMaJbHOIO NPOEKTUPOBAHUSA. -
M.:Duerprus. 1980. -160c.

21.  AmnekceeB B.M, I'aneeB D.M., Tuxomupos B.M. COopHUK 33724 110 ONTHMHU3ALINH.
-M.:Hayka, 1984.

22. SxyrnoB M.M., bateipoB V. /1., bo3ues O.X., XanaueB b.C. Merponorus, craniaptu-
3amus W ceptudukanusa. Pemenue 3amad. Yuebnoe mocobue. / Ilox pen. M.M. Sxyrnosa. -
Hanpunk:Kab.-bank. yu-t, 2007. -214 c.

23. SxytnoB M.M., IxankynaeB A.M., »xankymnaesa M.A. Meroapl ONTUMU3AIUA. —
Hanpuuk: Kab.-bank. yu-T, 2014. — 47 c.

7.3 llepuoguyeckne U3IaHUsA

1. "MH}popManinoHHbIE TEXHOJIOTHU U BEIYUCINUTEIbHBIC CHCTEMBI'".

2. "NH(popMalinoHHbIE TPOLIECCH U CUCTEMBI".

3. "MHdopManinoHHbIe TEXHOIOTHH".

4. "Mup KOMIIbIOTEpHOW aBTOMATHU3AlMK - MUP BCTPaUBAEMbIX KOMIIBIOTEPHBIX TEX-
HOJIOTH"

5. http://www.cals.ru/emag/ - anektponHnbii xypHan "Texnomorun PLM u WIIT".

7.4 MeToauyeckue yKazaHusl K JIaDOPAaTOPHBIM 3aHATHAM

JlaGopaTopHble pabOTHl IPOBOJSATCS B KOMITBIOTEPHOM KJIacCe, OCHAIIEHHOM COBPEMEH-
HbIM O0opynoBaHueM (12 KOMITBIOTEPOB, MYJIbTHMEIUHHOES O0OpYyIOBaHUE, HEOOXOIMMOECIPO-
rpaMMHOE 0OECIICUCHHE).

MeTtoaudeckue ykazaHus K JaOOpaTOpHBEIM paboTaM, SJIEKTPOHHBIC y4eOHBIE MMOCOOUs
pacnosiokeHsl Ha cereBoM aucke D://Work, a takxe Ha DVD nucke «Jlekuun u merogudeckue
MaTepHuaibl IO TUCIHUILUIMHEY C TPUMEPAMH BBIMTOJHEHHUS Ta00OPATOPHBIX padoT.

7.5 MeToau4yeckue yKa3aHusl K NPAKTHYECKUM 3aHATUAM

IIpakTnueckue 3aHATHS NPOBOAATCA B KOMIIBIOTEPHOM KJIAcCE€, OCHAILEHHOM COBPEMEH-
HbIM oOopynoBaHueM (12 KOMIBIOTEPOB, MYJIbTUMEIUNHOE 000py/IOBaHUE, HEOOXOIUMOE TPO-
rpaMMHOE 0OecIieueHue).

MeTtoauueckue ykazaHus K 3aHATUSAM, 3JIEKTPOHHBIE yuyeOHbIe OCOOUs PaCIOIOKEHbI Ha
cereBoM aucke D://Work, a Takxe Ha DVD nucke «Jlekuum m mMeTonuyeckue marepuaibl Mo
JUCIUIUINHE ¢ OaHKOM 3aJJaHUi U METOJMYECKUMH YKa3aHUSMHU BBIMOJIHEHUS IPAKTHUECKUX pa-
60T.

7.6 UnTepHeT-pecypchl
https://www.rfbr.ru/rffi/ru/library - HayuHast snekrpoHHas Oubnuorexa PODU.
https://elibrary.ru/ - 6a3a mannsix Science Index (PMHIL).
https://www.studentlibrary.ru/ - 9bC «KoHCy/IbTaHT CTYAECHTAY.
https://rusneb.ru/ - HarmoHANIbHAS dNIeKTpoHHass oudmoTeka PT'b.
https://e.lanbook.com/ - OBC «JIanby.
https://iprbooks.ru/ - 9bC «IPRbooks».
https://urait.ru/ - 9bC «OpaiiT».

N A D=
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7.7 IIporpammuoe o0ecreyeHue COBpPEeMEHHBbIX HH(OPMAIHOHHO-
KOMMYHHUKALUMOHHBIX TEXHOJIOTHI

[Ipu npoBeneHny 3aHATUI UCTIOIB3YIOTCS JIMIEH3MOHHOE IPOrpaMMHOE 00ecIIeUeHHE:

> IIporpamMmMHas cuctema It OOHapy>KEHHUSI TEKCTOBBIX 3aMMCTBOBaHHN B yIeOHBIX U Hayd-
HbIX paborax «AHtumaruar. Bys 4.0», Moayib MoucKka TEKCTOBBIX 3aUMCTBOBaHUN «OO0BeIUHEH-
Has koJjuiekuus 2020»

> Cucrema ontuyeckoro pacno3HaBanus Tekcta SETERE OCR mns P31 OC

> Penaxrop uzoopaxennii AliveColorsBusiness

> Kaspersky Endpoint Security ayis 6uzneca — Crangaptablii Russian Edition

> IMaket opucHoro mporpammuoro odecrieuenust P7-Oduc.IIpodeccuonanpusrii (eck-

TOIHAsI BEPCU)

> 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

> [IporpaMMHBIii TAKET BHYTPUOPTaHU3AIIMOHHOT0 HHTpaHeT-mopTaiza DeskWork
Enterprise

> IIporpamma apxusarop 7-zip,

> Web Browser — Firefox.

> Iaker mnst 0OpabOTKM CTATUCTUYECKHUX NaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D
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https://ruprogi.ru/software/r-project

8 MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIUIIJIMHBbI
3aHATHUS 10 AMCUUIUIMHE MPOBOJISATCS B CHELMAIBHBIX MOMELIECHUSX (ayIUTOPUSX) IS
MPOBEACHUS  3aHATUW  JIEKIIMOHHOTO  THMA, MPaKTUYECKUX  3aHSATUW, TPYINOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAI[Mil, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTecTalluu.
AynuTopuH YKOMIUJIEKTOBAHbl CIIELUAIM3UPOBAHHON MeOENbl0 M TEXHUYECKMMM CpPEICTBA
0o0ydeHus, CIIy>KalUMU 7151 IpeCTaBIeHNus HH(OpMalUu OOJIBIION ayAUTOPHH.

Jns  mpoBeneHMs  3aHATHM  JIEKUMOHHOIO THUINAa HMMEIOTCS  JIEMOHCTPAIlMOHHOE
00opyI0BaHNEe U y4eOHO-HATJISAIHBIE TIOCOOUSI.

Jns  camocTOATENbHOM pabOThl O0yYaromUXCs WMEIOTCS TOMENICHHs, OCHAIICHHBIE
KOMIThIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO MOJKIIIOUEHUs K ceTu "MHTepHeT" u oOecnieueHruemM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTENbHYIO CPEAy OPraHU3AIIH.

JlaboparopHbie pabOThI, TPOBOASTCS B CIEHUAIU3UPOBAHHBIX KOMIIBIOTEPHOM KIIacce C
COBPEMEHHBIM KOMIIBIOTEPHBIM 00OPY/ZOBAaHHEM, HCIIOJIB3YIOIIUM B Tpolecce O0O0yueHHs
CTYJEHTOB IIPOrpaMMHOE OOecrieueHue, MpornrucaHtoe B 1. 7.8.

9 OCOBEHHOCTH PEAJIM3ALIMHU JUCHUIVIMHBI JJIA UHBAJIMIOB U
JIML C OTPAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbSA

JIist CTYyZIeHTOB ¢ OrpaHMYEHHBIMHU BO3MOKHOCTSIMU 3JI0POBBSI CO3/IaHbI CIEIUATIbHBIC
YCIIOBUS JUIsl MOTYYeHHsI 00pa3oBaHus. B 1ensax JoCTymHOCTH OMy4YeHHs BBICIIET0 00pa30BaHUs
1o 00pa3oBaTeIbHBIM MPOrPaMMaM WHBATUIAMH WU JUIAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
3JI0pPOBbSI YHUBEPCUTETOM 00€CIIEUNBACTCS:

1. AnpTepHaTuBHas Bepcusi odunuanbHOro caita B cetu «MHTEpHET» ISl c1aboBUIS-
LIUX;

2. JIns "HBANMIOB C HAPYIICHUSMU 3peHUs (CITa00BUASIINE, CICTIBIC)

- TMPUCYTCTBUE AaCCHCTEHTAa, OKa3bIBAIOIIETO OO0yYaroIeMycsi HEOOXOIMMYIO IOMOIIIb,
nyOIMpoBaHHE BCIyX CIPAaBOYHONH HHGPOPMALMU O pACIUCAHWM YYEOHBIX 3aHATHI;, HaJIMYUE
CPEICTB AJIsl YCUIIEHUSI OCTaTOUYHOTO 3pEHHsI, OpaiiieBCKON KOMIBIOTEPHON TEXHUKH, BUICOYBE-
JTUYUTENCH, MPOTpaMM HEBU3YAIBHOTO JOCTYNA K HH(OPMAIUHU, TPOTrPaMM-CHHTE3aTOPOB PEUU U
JIPYTUX TEXHUYECKHX CPEACTB IMpHeMa-Tepenadn yueOHol mHpopManuud B TOCTYMHBIX (popmax
JUISL CTYJIEHTOB C HAPYIICHUSIMU 3PCHHUS;

- 3a/1aHU 1T BBHITIOTHEHHS HA SK3aMEHE 3aUUTHIBAIOTCS aCCHCTEHTOM;

- MUChbMEHHBIC 3a/IaHMSI BBIMOJTHSIOTCS Ha Oymare, HaJIMKTOBBIBAIOTCSI aCCUCTEHTY 00 y4a-
IOLIIUMCS;

3./l MHBATUIOB U JUI[ C OTPAHHMYECHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBS MO CIyXy (cnia-
Oocaplmaniye, rayxue):

- Ha 3a4eTe/PK3aMEHE MPUCYTCTBYET ACCHUCTEHT, OKA3BbIBAIOIIUN CTYACHTY HEOOXOJAMMYIO
TEXHUYECKYIO TIOMOIIH C YIYETOM WHIUBUYAIbHBIX OCOOCHHOCTEN (OH TOMOTaeT 3aHATh pabouee
MECTO, IePeIBUTATHCS, TPOUUTATh U OPOPMUTH 33/1aHKE, B TOM YHCIIE 3aITUCHIBAs MO/ JTUKTOBKY);

- 3a4eT/?K3aMeH MPOBOJUTCS B MUCbMEHHOU Popme;

4. JInst UHBATUIOB | JIWII C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI, UMEIOIINX HAPY-
IIEHUSI OTIOPHO-/IBUTATEIIFHOTO ammapara, Co3aHbl MaTEPHAIBHO-TEXHUYECKHE YCIIOBUs obecrie-
YHBAIOIINE BO3MOKHOCTh OECIPEMSITCTBEHHOTO IOCTYIA O0y4Yaronuxcs B yueOHbIe TTOMEIICHHS,
00BEKTY TUTAHUS, TyaJeTHBIE U IPYTHE TTOMEIICHUS YHUBEPCUTETA, & TAK)Ke MPEOBIBAHUS B YKa-
3aHHBIX TTOMEIIEHUAX (HAMYKMe PACIIUPEHHBIX ABEPHBIX MPOEMOB, OPYUYHEH U JPYTUX MPHUCTIO-
cobneHuit).

- MHChbMEHHBIE 3aJ]aHUs BBHIMOIHIIOTCS Ha KOMIBIOTEPE CO CHEIHAIM3UPOBAHHBIM MPO-
TPaMMHBIM 00ECTIEYCHUEM WITH HAIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OO6yuaromuecst U3 Yncia JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI 00CCTICUECHBI
AIIEKTPOHHBIMU 00pa30BaTeNbHBIME pecypcaMu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX
3JI0POBBA.
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IIpuaoxenne 1

JIUCT UBMEHEHUM (IOINOJIHEHUI)

B paboueli mporpaMme 1o JUCIUIuMHe «ONTUMHU3AIHS TPOSKTHBIX PEIICHH B MAITUHOCTPOCHUN

10 HaripapJieHuto noArotoBku 15.04.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE OOeCIIeYeHUE Mallu-

HOCTPOUTEIBHBIX MTPOU3BOJICTB. Marucrepckas nporpamma « TexHomoruu nudpoBoro mpou3Boi-
CTBa» Ha y4eOHBIN TO/.

HepequL BHOCHUMABIX

Nerr/n Onemenrt (nyukr) P11 N . IIpumeuanne
(mynkr) PIIL M3MEHEHUH (JIOTIOJTHEHMI) P

PexomeHnoBaHO Ha 3acenaHuu Ka(be,[[pbl «TexHonorusa u O60py,I[OBaHI/Ie ABTOMATHU3HUPO-
" 20__r.

BAHHOI'O IMTPOMU3BOACTBA», IIPOTOKOJI Ne oT

3aBenyromuii kageapoit
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