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Pabouvast mporpamma IUCHUILIMHBL «ONTHMHU3AIUS MPOCKTHBIX PEHICHUH B MAITHHOCTPOCHHNY
/coct. M.M. SIxytnoB. — Hanpuuk: KBI'Y, 2022. — 24 c.

Pabouas nmporpaMma npenHazHaueHa Ul NpenoJaBaHus AUCLHUILIMHBI YacTd, popMupye-
MO ydacTHMKaMH oOpa3oBareibHbIX oTHOmIeHUH b1.B mo mampasnenuto moaroroBku 15.04.05
KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ecIedeHne MalllMHOCTPOUTEIbHBIX IPOU3BOJCTB B 3 ceMe-
cTpe.

Pabouas mporpamma cocrapieHa ¢ yuetoM DelepaibHOro rocyAapcTBEHHOr0 o0pa3oBa-
TEJILHOTO CTaHAapTa BHICIIET0 00pa3oBaHMA 110 HarpaBiieHHIO MoAroToBku 15.04.05 Konctpyk-
TOPCKO-TEXHOJIOTHYECKOE O0ecleyeHne MaIlMHOCTPOUTEIbHBIX MPOU3BOJICTB, YTBEPXKIEHHOTO
nprKa3oM MHUHHUCTEpPCTBAa HAYKU U BBICIIEro oOpa3oBaHus Poccuiickoit denepanuu ot 17 aBry-
cta 2020 r. Ne 1045.
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1 IEJIM U 3AJAYU OCBOEHUSA JUCIHIUTIJIMHBI

eanro mpenoaBaHus TUCIUTIIAHBI SBIISIETCS MOTYyYEeHUE CTYJACHTAMU 3HAHUW B 00JaCTH
MOCTAaHOBKHU U PEIICHUS 33]]a4 ONTUMAJILHOTO TPOSKTUPOBAHUSI.

3agayaMu U3YYCHHS TUCIUTIINHBI SBIISIOTCS: MOJTyYeHHE HEOOXOIMMBIX 3HaHMM 00 Oc-
HOBHBIX 3Tanax M 3aja4ax MpOeKTUPOBAHUS; U3yUYEHNE MAaTEeMaTHUYeCKOM TOCTAaHOBKHU 3aJ]a4H OIl-
TUMH3AIMN, METOJIOB 00pa30BaHMS IIEIEBOM (DYHKIIMU M METOJOB TMOMCKA MUHUMYyMa IIEJIEBOM
dbyHKIIMHM; GOPMUPOBAHUE Y CTYJCHTOB HABBIKOB TTOCTAHOBKY BBHIYUCIUTEIHLHOTO SKCIIEPUMEHTA C
MCIOJIb30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB.

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JlucuuriuHa sSBiIsieTcss 00s3aTeNIbHON BapuaTUBHONM yacT 01o0ka b1moAroTroBku Maruct-
poBno HanpapieHuio 15.04.05 KoHCTPYKTOPCKO-TEXHOIOTUUECKOE 00ECTICUeHHE MAIIMHOCTPOH-
TEJIbHBIX [TPOU3BOJCTB.

N3ydyenne nucuuruiMHbl 6a3upyeTcsl Ha 3HAHUSX, MOJTYYEHHBIX 1O JUCHUILIHHAM: Marte-
matuka, Unpopmaruka, ConpoTuBieHre MaTepuasioB, TeopeTnueckas MexaHuka, Matemaruyie-
CKO€ MOJIeIMpOBaHUE B MalIMHOCTpoeHnH, NH(popMalinoHHbIE TEXHOJIOTHH B HayKe U MPOU3BOJI-
CTBE.

3 TPEBOBAHMUS K PE3YJIIbTATAM OCBOEHUSA COAEPKAHUSA IUCLAII-
JIMHBbI

[Iporecc M3ydeHus: UCUMIUIMHBI HAMpaBlIeH Ha (OPMUPOBAHUE DIIEMEHTOB CIIEAYIOIINX
KoMmneTeHnii MaructpoB B cooTBeTcTBUU ¢ PI'OC BO no Hanpasnenuto 15.04.05 Koncrpykrop-
CKO-TEXHOJIOTHYECKOE 00ecrieueHre MallIMHOCTPOUTENbHBIX TPOU3BO/ICTB!

YHUBepcaJbHble KOMIETEHIIUM:

YK-1. CnocoGeH ocymecTBIATh KPUTHUECKUI aHAU3 MPOOJIIEMHBIX CUTYalluid Ha OCHOBE
CHUCTEMHOTI'0 M0JIX0/1a, BhIpadaThIBaTh CTPATETHUIO JEHCTBUIA;

npogeccunonaabubix (IIKC):

ITKC-1. CniocobeH pazpabaTsiBaTh U BHEIPATH dPGEKTHUBHBIC TEXHOIOTHH W3TOTOBJICHHS
U3JIeJIMI MalIMHOCTPOEHUS;

IKC-2. Criocoben BoIOMpaTh ¥ 3PHEKTUBHO MCIOJIb30BaTh MaTEPHAIIBI U CPEJICTBA TEX-
HOJIOTHUYECKOTO OCHAICHHS JUIsl peaIM3allii TEXHOJIOTHUYECKUX TPOLIECCOB M3TOTOBJICHUS MaIllU-
HOCTPOUTEIHHOU MPOAYKIIHH;

B pesynbTaTe n3ydeHus AUCIUIUTHHBI 00 YJarOITUHCS JTOJKEH:

3HaTh:
COJIEpKaHUE ATAIOB KU3HEHHOTO ITUKJIA TEXHUYECKHX 00BEKTOB, METObI KPUTHYECKOTO aHAIN3a
¥ CUCTEMHOTO TI0JIX0/Ia K mpobjaemMaM X IPOEKTUPOBAHUS U IPOU3BOICTBA,
METOJIMKH TIOCTAHOBKH U PEIICHUS 3aJ1ad ONTHMHU3AIMH TEXHOJOTHYECKHX IMPOIECCOB M3TOTOB-
JICHUS U3/IeJIUHA MAIIMHOCTPOCHUS,
METO/Ibl TIOCTAHOBKH PEIEHUS 3aJ1ay MapaMeTPUUYECKON ONTUMH3AIMUA KOHCTPYKIIMH M BBIOOpa
ONTUMAJILHOTO COCTaBa TEXHOJIOTUIECKOTO 000PYI0BAHHS,

YMmerh:
COOTHOCUTH Pa3HOPOAHBIC SIBJCHUS M CHUCTEMATU3UPOBATh UX B IPOLIECCE MPOSKTHUPOBAHUS U
MIPOU3BOJICTBA TEXHUYECKUX OOBEKTOB;
CTaBUTh M PEIIATh 33Ja4l MapaMeTPUUEeCKOW ONTUMHU3ALUU TEXHOJIOTHYECKUX IMPOILIECCOB H3r0-
TOBJICHUS W3/IEIIUNA MAalTHHOCTPOCHNS,
MpPaBUJILHO CTaBUTH 33/1a4d apaMEeTPUUECKON ONTUMU3AIIMN KOHCTPYKIINH;

Baagern:
HaBBIKAMH HMCIOJIb30BAaHUSI METOJAMK MOCTAHOBKU W peaIM3alliy 3a/1ad ONTHUMU3ALMK MPU pellie-
HUW TIPOOJIEMHBIX BOMPOCOB MPOEKTHUPOBAHUS W MPOU3BOJICTBA MAITUHOCTPOUTEIHLHON MPOAYK-
IIUH;



HaBBIKAMH PEILIEHUS 3a7a4 ONTUMHU3ALMKU PEKUMOB PE3aHUSI M MOCTAHOBKM MHOTOBAapHUAHTHBIX
3a]1a4 CTPYKTYPHOM ONTUMHU3AIMUA TEXHOJIOTHUECKUX;
HABBIKAMU TOCTAHOBKH 33/1a4Ml ONTHMHU3AIMHU BBHIOOpA CPEICTB TEXHOJOTMYECKOTO OCHAIICHUS

TEXHOJIOTHYCCKHUX IMTPOUECCOB U3IOTOBJIICHU A M&H.IPIHOCTpOPITGJ'IBHOﬁ MMPOAYKIIHH.

4 Conep:kaHue U CTPYKTYPA AU CHUIINHbBI
4.1 Conepxxanue pa3aeoB JUCHUINIMHBI

dopmu-
pyemas | dopma
No Haunmeno- KOMIIe- TEKY-
pas- BaHUE Copnepxanue pazzeina TEHLUS 11ETO0
nena pasnena (JacTp | KOHTpO-
KOMIIe- st
TEHIUH
1 2 3 4 5
1 Ceeoenus o | CTpykTypa mporecca mpoektupoBaHus. Cuctemusii | YK-1
npoexmu- NOJAXOJ K HPOEKTHPOBAHUIO. OTalbl KU3HEHHOTO
poeanuu [UKJIa TEXHUYECKUX OOBEKTOB U HCMOJIb3yEeMbIE aB-
mexHuye- TOMAaTU3UPOBAHHBIE CHUCTEMBI. bnouno- K, T
CKUX 00%- MepapXUUYECKUI MOAX0/ K TPOEKTUPOBAHUIO CIOKHBIX
eKmoa. cucteM. Cxema mporiecca IpOEKTUPOBAHUS CIIOKHBIX
CHCTEM.
2 Ilocmanos- | JlonycTMO€ M ONTHUMAaJbHOE INpOEKTHOe peuieHue. | YK-1
ka 3adauu | CTpyKTypHas u mapamerpuueckas ontumm3anus. [lo- | TIKC-1
onmumu3a- | CTAaHOBKAa 3aJauu napameTpuueckoil ontumuzauuu. | ITKC-2
yuu. HezaBucumele ympaBisiemble MapameTpbl, (QpyHKIHH- K. T
OTpaHUYEHUS, BBIXOHBIE XapPAKTEPUCTUKU U LIEJIEBbIE J’IP’
GbyHKIIMM B 3a7adyax ONTUMHU3aLUU. |'eomeTpuueckas
MHTEPIIPETALNS 33/1a4d [TapaMeTPUUYECKON ONTUMHU3a-
nud. YcioBHas W Oe3ycioBHas onTuMuzarms. Jlo-
KaJbHBIN U T7100aJIbHBI MUHUMYMBI.
3 Ananumu- Heobxoaumoe u 1ocTaTOYHOE YCIOBHE MUHUMYMa. VYK-1
yeckue me- | Matpuna I'ecce. Boimykiibie ()yHKIIMM U BBITYKITbIE
moowl pe- MHOXECTBa. YHUMOAaIbHbIe GyHKIIUA. [Ipumep: mo- K, T,
wieHusl 3a- CTaHOBKA U PELICHUE 3a1a4U OIIPEAEICHUS OIITH- [P
day onmu- | MAJIbHOTO TIONIEPEYHOT0 CEYEHUSI CTOMKH KapyCeabHO-
MUuzayuu. IO CTaHKa.
4 Memoowvi dopmMupoBaHue 11eJeBON HYHKIIMH — OCHOBHAS TIPO- YK-1
obpazoea- | Giema MOCTAaHOBKHM 3ajau ontumuszanuu. Bextop Bol- | IIKC-2
HUs Yenegoll | XOIHBIX MApaMEeTPOB KaK KOJIMYECTBEHHOE BbIpaXke-
GdyHxyuu. HUE Ka4eCTBa TEXHHUECKOTO 00hekTa. KoHpmukTHBIE
BBIXOJIHbIE apaMeTpbl. HopmMupoBaHue napameTpos.
Hcnonp30BaHue OHOTO U3 YACTHBIX KPUTEPUEB B Ka- K. T
4yecTBe 1e1eBOi GyHKIHH. MyIbTHUIUTMKATHBHBIC HP’ H’P
KpUTEpUU. AJIUTUBHBIE KPUTEPUU. DKCIIEPTHBIE ’
OIICHKH TP OTPE/ICTICHUH BECOBBIX KOI(DPHUITMEHTOB.
MunumakcHble kputepuu. CTaTHCTUYECKUE KpUTE-
pun. [Ipumep: cpaBHEeHHE pa3IMYHBIX METOJIOB 00pa-
30BaHU LIEJIEBOM (QYHKIUU JUIs IBYXKPUTEPHATIHLHON
OIICHKH MPU TPOECKTUPOBAHNH CBAPHOW KOHCTPYKIIHH.




2 3 4 5
Memoowvi Cxema cyXeHus MHTEpBaja HeolpeaeaeHHoCcTH. Me- YVK-1
00HOMepHO- | TOJ TIOJIOBUHHOTO JieNieHust. MeTo/1 30J10Toro ceve-

20 NOuUckKa. Hus. Meron ®ubonayun. CpaBHEHHE METOJIOB OJI- K, T,
HOMEPHOI0 Moucka. MeTtos ckaHupoBaHusi. Metoa I1P
MOJIMHOMHUAJIBHOM alllIPOKCUMALIHH.

Memoowvi AJropuT™M MHOTOMEpHOTO moucka. Metonabl noucka | YK-1

MHO20Mep- | HYJIEBOTO, IepBoro u Broporo mnopsnaka. Kpurepun | I[IKC-2

HO20 nouc- | OKOH4YaHusl mnoucka. Hopmammszanus ynpabisseMbIX

Ka. napamMeTpoB M BBIXOJHBIX XapaKTepUCTUK. Meroj
CKaHMpOBaHMs (MMOTHOTO mepedopa). MeTon ciydai-

HOTO noucka. MeTton mokoopauHatHoro cnycka (I'a- K.T
ycca-3eiinens). Meron PoszenOpoka. Meton koHbuH- HP’ H’P
rypanuu (Xyka-/[xusca). Cumiuiekc meron. Meroa ’
nedhopmupyemoro MmHororpanauka (Hemmepa-Muna).

MeTobl rpaJueHTOB U HAaUCKOpeEIero cnycka. Me-

ton JIII-moucka. CBeneHue 3a1a4 YCIOBHOM ONTHUMHU-

3ammu K Oe3ycnoBHOW. Meton mHoxuteneid Jlo-

rpamka. Meroa mrpadHbIX QyHKITUH.

3aoayu nu- | OcHOBHBIE dTambl pa3paboTku mojenu 3amadu. I'pa- | VK-1

HelHO020 dbuueckoe pemieHue IByMepHOH 3amaum juHeiHoro | [IKC-2

npozpam- nporpaMMupoBaHus. CUMIUIEKC METOJ| PELIeHUs 3a- K, T,

Muposanus. | 1ad ¢ OTPaHUYEHUSMH B BHJI€: HEPABEHCTB, ypaBHE- JIP, ITP
HUW, HEPAaBEHCTB U YPABHEHUM.

Onmumuza- | llpennoceuikn  ontumuzauumu — TexHosornueckux | [IKC-1

yusa mexuo- | mpoueccoB (TII). IToctaHOBKa 3agaun MPOEKTUPOBA-

noeuyeckux | HUs ontumanbHoro TII. Cucrema orpaHudeHui,

npoyeccog. | KpuTepui ontuMaibHOCTH. CTpyKTypHas M Iapa-

Merpudeckas ontumusanus TIIL.

OCHOBHBIE 3Tanbl ONTUMHU3ALUU PEKUMOB PE3AHUS.

VYpaBHeHUS 11e1eBOi QYHKIIMH U TEXHUYECKUX OTpa-

HUYEeHUI. MeToauka pacuera ONTHUMAaJIbHOTO PEXKH- K, T,
Ma pe3aHus C UCIIOJIB30BAaHUEM almapara JUHEHHOTO JIP, ITP

nporpamMmmupoBaHus. ['pado-aHATUTHYECKUN METO/I.
AHaIIMTUYECKOE OMNpPECIICHHE ONTUMAIBHOTO PEXKU-
Ma pe3anusg Ha OBM.

MHOroBapHaHTHOCTb 3alad CTPYKTYPHOM OITHMH-
saiuu TII. TTocTaHOBKa 3a/a4yu CTPYKTYPHOUM OMNTH-
MU3alUd TpU BbIOOpEe Mojenu craHka. Komruiekc-
HEIN moaxox K ontuMusanuu T11.

B rpade 5 mpuBonsTcs mianupyemble (GOpMbI TEKYILEr0 KOHTPOJIS: 3aiuTa JlaboparopHoil padots! (JIP) n

npaktrdeckoid padotsl (I1P), komutoksuym (K), recruposanue (T).




4.2 CTpyKTypa AUCUHUILIMHBI

OO6m1ast TpyI0EMKOCTh TUCIIMIUIMHBI COCTABIISIET 3 3adeTHbIe euHUITBI (108 gacoB)

Bun paGoter

TpynoeMKoCTb, 4aCOB

3 cemecTp
O01mas Tpy10eMKOCTh 108
AynuTopHasi (KOHTaKTHas) padora: 34
Jexyuu (J1) 7
Ipaxmuuyeckue 3anamus (113) 10
Jlabopamopnwvie pabomut (JIP) 34
CamocrosiTesibHasi pad0Ta, B TOM YKCJIe KOHTAKTHAA: 65
CaMOoCTOATEIbHOE N3YUYEHHE Pa3eiIOB 40
CamomoaroroBka (mpopaboTka ¥ TOBTOPEHHUE JIEKITMOHHOTO MaTe-
puana u mMarepuana y4eOHUKOB M y4eOHBIX MOCOOUM, MOATOTOBKA K 25
71a00paTOPHBIM U MPAKTHUYECKUM 3aHATHUSM, KOJUIOKBUYMaM, pyOex-
HOMY KOHTPOJIIO U T.J.)
KonTpoas (moaAroroBka u ¢a4ya 3a4era ¢ OLeHKoil) 9

Bua uTOoroBoro KOHTpoJIs

3a4der ¢ OLEHKOM

4.2 Jleknun

HaumenoBanue pasnenon

1 | CBeneHust 0 MPOEKTHPOBAHUH TEXHUYECKUX OOBEKTOB

2 | IlocTaHOBKA 3a1a4i ONITUMH3AIIUNA

3 | AHaTuTHYECKHE METObI PEIICHHS 3a]1a4 ONITUMH3AIIIN

4 | Meroapl 00pa3oBaHUs 1EIEBOU PYHKITUN

5 | MeToabl 0AHOMEPHOTO MOUCKA

6 | MeToabpl MHOTOMEPHOTO MOUCKA

7 | 3amauu TMHEWMHOTO MPOTPaMMHUPOBAHUS

8 | OnTuMu3aIus TEXHOJOTUYECKHUX MTPOLIECCOB

4.3 JlaboparopHbie padoThI

HaumenoBanue nabopatopHbIXx padboT

1 AHanuTHyeckue METOJBbI pCHICHUA OIITUMHU3ALIMOHHBIX 3a1a4.

2 MCTO[[BI OIHOMCPHOI'O MOUCKA B 3aa4ax ONTHUMU3AlIUN

3 MeTo1p1 MHOTOMEPHOTO TIOWCKA B 33/1a4axX ONMTUMH3AINN

AU

MHuoromepHas 3ajjaua ONTUMU3AINH CEUSHUS HeCyIlel KOHCTPYK-

5 | HBymepHas 3aja4a JIMHEHHOrO IPOrpaMMHUPOBAHHS

6 | MHOromepHas 3aJa4a JHHSHHOTO IPOrPAMMHpPOBAHHSI

7 | OnTUMH3aLKS PEXKIMOB PE3aHHUsI




4.4 IlpakTHyecKue 3aHATHS

Ne
Tema

i

1 | CBeneHust 0 MPOEKTHPOBAHUH TEXHUYECKUX OOBEKTOB

2 | IlocraHOBKa 3ajauy ONTUMH3ALUU

3 | AHanuTHYECKHe METO/IbI PElIeHHs 33/1a4 ONTUMHU3ALIUN

4 | Metoasr 00pa3oBaHus 11EIEBOM (QYHKIIUN

5 | MeTronbl OTHOMEPHOIO MOUCKA

6 | Meroibl MHOTOMEPHOIO ITOMCKA

7 | 3amaun TMHEMHOTO MPOTPaMMHUPOBAHUS

8 | OnTuMH3anKsa TEXHOJIOTHYECKUX MPOLIECCOB

4.5 CamocTosiTe/IbHOE H3YyYeHHEe Pa3/ies10B JUCHHILVINHBI

Ne

- Bonpockl, BBIHOCUMBIE Ha CAMOCTOSITENIbHOE U3ydEeHHE
| biiouHO-MepapXUUECKHil MOAXO0 K IPOCKTUPOBAHUIO CIIOKHBIX CUC-

" | Tem
) AHanuTu4eckoe omnpeaeIeHne MUHUMyMa (DYHKIIMM OJTHOW mepe-

) MEHHOU
3. O6pa3zoBanue 11e7eBOM GYHKIIUH 10 MUHUMAKCHOMY KPUTEPHIO
4. | Meroa NOJIOBUHHOTO JI€IEHUS
5. Meropa 30510TOr0 ce4eHUs
6. Meton ®ubonauun
7 [Tonck MuHUMYMa 11es1eBOM (DYHKIIUHU MO0 METOY CKAHUPOBAHUS

" | (momHoTO MIEpebopa)
3 CuMIuiekc-MeTo I MHOIOMEPHOI'0 TTOMCKa B HEJIMHEWHBIX 3a7auax

) ONTUMU3ALUU
9 Cumiuiekc MeToa. Pelienue 3agaum ¢ orpaHUYEHUSIMU B BUJIE

) YpaBHEHU
10 IlocTaHoBKa 3a/1a4¥ MPOEKTUPOBAHUS ONTUMAIBHOI'O TEXHOJIOIHYE-

CKOT'O ITponecca




5 OHEHOYHBIE MATEPHAJIBI U151 KOHTPOJISI YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIIAU
5.1 OneHo4Hble MaTEePHAJIbI VI TEKYLEro M py0e;KHOro KOHTPOJIsl yCIIeBaeMOCTH
Texynuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB OCYLIECTBISIETCA B COOTBETCTBHM C Oaliib-
HO-PEUTHHIOBOM cucteMoil artectanu odydaromuxcs no OIT BO B KBI'Y. Ceenenus 06 opra-
HU3AIMH pabOTHI 1O ATON CHCTEME MTPUBEJICHBI B TAOHIIE.

Ne KonTpoashabie MeponpusaThs Maxc. Ga
) P pop (pacmpent.)
1 | Ilocemenue 3ansaTuii 10 (3+3+4)
2 | TectupoBaHue 18 (6+6+6)
3 | KomtokBuym 18 (6+6+6)
4 BrimonHenue u 3amura J1abopaTOPHBIX U MPAKTUIECKUX 24 (848+8)
pabor
HTtoro 70

KosnoxkBuymbi

KOJIJIOKBI/IyMLI MMPOBOAATCA IO BOIPOCaM, BELIHOCMMBIM Ha IMMPOMECKYTOYHYHO aTTCCTA-
nuto. [Ipu 3TOM Ha KaxAbIi U3 TpeX PyOEeKHBIX KOHTPOJIbHBIX MEpPONPUSATHS BBIHOCUTCS OJTHA
TPETh BOIPOCOB M3 OOIIETO UX YKCia K dk3ameHy. [1oAroToBka K KOJIOKBHYMY OCYIIIECTBIISI-
€TCs TI0 MaTepuajiaM JICKIIHK, TJaOOpaTOPHBIX padOT U OCHOBHOM WM JIOMOJHUTEILHOMN JINTEpa-
TYpbl, PEKOMEHAYEMOM 10 TUCLUILIAHE.

TecTnl
JI71st TEKyIIero KOHTPOJISl YCTICITHOCTH 00YUYEHUS UCTIONB3YIOTCS pa3paboTaHHbIe Ha Kadeape
ATTCCTAIMOHHBIC MEAATrOTHUYCCKUC U3MCPUTCIIbHBIC MAaTCPUAJIbL JJIsI KOMIIBIOTCPHOTO TCCTUPOBA-
HUA (TecToBBIC 3aAaHus). CTPYKTypa dTHX MaTepHasIoB MPUBEICHA B TaOIUIIE.

Ne Tema Komnu.
TEM 3aJaHui
1 TeXHUKO-DKOHOMUYECKHUE MTOKa3aTeNId U KPUTEPUH pabOTO- 46
CHOCOOHOCTH CTaHKOB
2 [Iponiecc KOHCTPYHPOBAHUA U €70 aBTOMAaTH3AIUs 41
3 [IpuBOJ rMaBHOTO JBUXKEHUS 67
4 [IInuHaenbHbIE Y3JIbI CTAHKOB 31
5 DIJIEKTPOMEXAHUYECKUI MPUBOJI O1a4 29
6 ba3oBble neTanu u HanpaBJISIOIINE 50
HUTOI'O 264




Ipumepvl mecmoswix 3a0anutl

1. DTanbl )KU3HEHHOTO IUKJIA U3JIETUNA PaclojaraloTcs B CIEAYIOLIEeH MoCiIeI0BaTeIbHO-
CTH:

1) IIpoextupoBanmue -1

2) IloaroToBka Mpou3BOJCTBA -2

3) IIpousBoactro -3

4) Peanuzanus -4

5) DOkcruryaranus -5

6) Yrtwmzanus -6

2. 3agaya mapaMeTpUYECKON ONTHMHU3AIMH — 3TO HAXOXKJICHHE BEKTOPa HE3aBHCHMBIX
YIPaBJIAEMBIX MAPAMETPOB X = (X;, X5, X35ees X, ) 5.
1) yaoBIETBOPSAIOLIErO CUCTEME OTPAaHUYEHUH -

2) obecreunBaroIero SKCTPEMYM IEIeBOM PyHKITUN —
3) yAOBIETBOPSIOIIETO CUCTEME OTPAaHUYCHUN U 00ECTICUNBAIOIIETO IKCTPE-

MyM IIeJIeBOM (PyHKITUHN +
4) BKOTOpPOM BCE IapaMeTphl OJI0KUTEIbHBI —

3. Ha pucyHke nmoka3aHa reoMeTpuyecKasi MHTEpHpeTalus 3a/ladyd ONTUMU3auu. 3nech D
- 00J1aCTh TOMYCTUMBIX pelIeHU. Y paBHEHHEM JIMHUU PABHOTO YPOBHS IieJieBOM GyHKIIUH F sB-
JSCTCA BBIPAKCHUC

X1 Fi>F >R >/ .

xE /E 'R
1 Ff

Ry R, &

Ry

0 x5 x5 X2
a. F(x,,x,)=a,Tne a=const +
b. F(x,x)=x-x, -
Fx,x,)=x+x, -
X,
d. F(x,x,)=—" -

Xy

4. Ha pucyHke MOKa3aHbl JUHUM PABHOTO YPOBHS IIeJIeBOM (YHKUIMN JABYMEpHOU 3a1auu
ontumm3anuu. Touka b asnsaercs:

Xz

['moGanbHBIM MAKCUMYMOM IIEJIEBOM (PYHKITUH -
JlokanbHBIM MaKCUMYMOM LI€JI€BOM (QYHKIIUU +
['mo6anbHBIM MUHIMYMOM 11€7I€BOM () YHKIIHH -
JlokambHBIM MUHUMYMOM LI€J€BOM (QYHKIIUHU -

S0 o
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5. Ha pucyHke mokazaHa WIUIIOCTpalys ABYMEPHOHM 3a7ayv ONTHMM3AIMHU. DTa 3ajada
peraercs:

F(X)

Munnmuzanueii nenesoit pynkunu F(x,,x,) +
Makcumusanueii nenesoit pynkuun F(x,,x,) -

—

I'mo6anu3anueii nenesoit pynkuuu F(x,,x,)-
Jloxanuzamueit nenesoit pynkuuun F(x,,x,)-

— x5

6. lenesast pynkums F(X), 06pa3oBaHHast U3 § YAaCTHBIX KPUTEPHEB ) f (X) 1o amIMTHB-

HOMY KPUTEPUIO, UMEET BUIL:

L F) =[5, (X 3,(X)=0 .-
2 F(X) =Y Av,(X)-c, +
3, F(X)=y,(X).-

7. YcinoBueM MpeKkpalieHus OJJHOMEPHOTO MOMCKAa MO METOAY CKaHUPOBAaHUS SBIIAETCS
CIIETyIOIIee COOTHOIICHUE MEXAY IaroM Mmoucka h u 3alaHHOW TOYHOCTHIO HAXOXKICHHS JKC-

TpemymMa &
|h|<g +
h<eg -
|h|25 -

|h|£g-

8. Ha pucyHke nokasaHa TpaeKTOpHUsl METOJA:

X2

IIOKOOPAMHATHOI'O CITyCKa +
IPaJiueHTOB -
HaWCKOPEUIIEro CIycKa -
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9. Ha pucyHke 1noka3zaHa TpaeKTOpHs MOWCKa MUHUMYMa I1eJIeBOM (DYHKIHH T10:

A V7N
/

metoxny Pozenbpoxa -

Merony koHpuryparui (Xyka-J[>xusca) +

CHUMILJIEKC METOJTY -

Meroay aehopmupyemoro Muororpanauka (Hemiepa-Muna) -

10. Ha pucyHKe mokazaHa TpaeKTOpHs MMOMCKa MUHIMYMa 11eJ1IeBOH () YHKITHH TI0:

X1

metoxny PozenOpoxa +

Merony kKoHduryparuit (Xyka-J[>xuBca) -

CUMILIIEKC METOAY +

Meroay aehopmupyemoro Muororpanauka (Hemiepa-Muna) -

11. Pemenuem npencTaBaeHHON HA pUCYHKE 3a/1a4M JIMHEHHOTO MPOrpaMMUPOBAHUS TTPH
MUHUMU3ALNN TENeBON QYHKIINH F'= X,-X; SBIAETCS

+1) ToukaA
-2) ToukaB
-3) ToukaC
-4) Touka O
5) Bece Touku otpezka AB

12. HpI/IBeI[CHHaSI HMIKC 3aa4a ONITUMHU3AIUU PCIIACTCA C UCTTIOJIb30BAHUCM
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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) MeTo/1a MOKOOPAMHATHOTO CITyCKa
-4) MeTo/1a HAaUCKOPEHUIIIEro CIycKa

3agaun
3amaun pemarTcs Ha MPAaKTUYECKUX 3aHATHUAX U Ha KOHTPOJIBHBIX paboTax B pamKax
0aJUIbHO-PEUTHHTOBBIX MEPONPUATHIL. THIIOBBIE 3a7]a4U IPUBOATCS HUXKE.

[Tpumep 1. AHaTUTHYECKH ONIPEACTUTh MUHUMYM (DYHKITUH
1) . F(x) =x?+5x —6.

2) F{x) = x% +3x2

3) Flx) =x? —2x -3,

4) Flx,y) = x% +y% —9xy.

5) Fla,y) = x% + 292 —xy.

[Tpumep 2. U3 umeromerocs marepuana (J0COK) MOCTPOUTH 3abop jumHOM 200 M.
TpebOyeTcss oropoauTh MPSMOYTOJBHBIA JTBOP HAWOOJBIIEH IUIONIAINA, WCIONB3YS ISl OJHOU
CTOPOHBI JIBOpA CTEHY OJFKANUIIETO 3TaHMS.

[Tpumep 3. M3 amcra npsAsMoyroabHONH (GOpPMBI ¢ pazMepoM 8x5 (M) HMOIYYHTH KOPOOKY
HanOoJIbIIIer0 0ObeMa BRIPE3aHUEM TI0 €T0 YIJIaM KBaJIpaToB.

[Tpumep 4. CtaHodHasi cuCTeMa COCTOUT U3 TPEX TPy O0O0OPYAOBAHHS: CBEPIUIBLHOTO,
TOKapHOTO U (pe3epHoro. V3BecTHB MecsiuHbIe (POH/IBI BpEMEHHU paboThl 000PYAOBaHUS, a TAKXKE
HOPMBI BpeMeHHU Ha 00paboTKy neraneit D, u D, Ha cTaHKaX Ka)Jq0W TPYIIIIHL.

T'pyrmna oBopynoBa- Hopwma Bpemenn Ha 00paboOTKy AeTayei, 4 1]:/ICCSIIIHI)II/I %)OH,I[
peMeHH paboThI
HUA D, D,
TPYIIIBEI 000PYIOB., 4
CaepamiibHOE 0,1 0,3 200
Tokapnoe 0,5 0,9 700
®dpezepHoe 0,3 0,2 330

Ornpenenutb ONTUMAIBHBIE pa3Mepbl MapTuil u3 neraieil Dy u D, U3 ycnoBus Makcu-
MaJbHOM 3arpy3Ku 000pYyI0BaHUS.

[Tpumep 5. B OTK HekoTopo#t ¢upmbl paboTaroT KOHTposiepsl paspsaaoB 1 u 2. Hopma
BbIpaboTku OTK 3a 8 wacoB B cmeny He MeHee 1800 uznenmii. Kontponep 1 paspsga nposepsieT
25 uznenuii B yac, mpuyeM He omubaetcs B 98% cimyuyaeB. Konrponep 2 paspsna nposepser 15
H3JICIIHI B 4ac, €r0 TOYHOCTh COCTaBIAeT 95 %.

3apaboTHas 1maTa KoHTposepa 1 paspsiaa paBHa 40 py6. B yac, KoTpojuiepa 2 paspsijaa —
30 py0. B uac. IIpu kaxnoii ommOke KoHTposiepa Gpupma TepseT 2 pyo. pupMa MOKET HCIIOJIb30-
BaTh 8 KOHTpOJIepoB 1 pa3psina u 10 KOHTpoaEpoB 2 pazpsia.

PykoBozacTBO (upmMbl XoueT onpeaenuTs ontumanbHblii coctaB OTK, npu koTopom 00-
1K€ 3aTpaThl HA KOHTPOJIb OYAYyT MUHUMAIIbHBIMHU.
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JlabopaTopnasi paGora
B Metoamdeckux pa3paboTkax K J1a0OpaTOpHBIM paboTaM MPUBEACHBI IEJIb U ITporpaMmma
paboTbl, OCHOBHBIE METOAMYECKHE YKAa3aHUS K UX BBIOJHEHHIO, COACP)KaHUE OTYETa, KOHTPOIIb-
HBIE BOIIPOCHI U CIIMCOK PEKOMEH1yeMOMU JTUTEPaTypHhl.
Ipumepol 1abopamopmsix pabom
Ilpumep 1. Memoowr MHO2OMEpHO2O NOUCKA
Llenv pabomwvl — W3ydeHNE METOJIOB PEIICHUS] MHOTOMEPHBIX 3aj[ad TOMCKOBON ONTHUMH-
ct:110178
IIpoepamma pabomoi
1. O3HaKOMHTBCS C METOJaMH MHOTOMEpPHOTO MOMCKA: MOKOOPIWHATHOTO CITYC-
Ka, TpaeHTa, HAMCKOPEHILero Crycka.
2. Jlns 3amanHON (PYHKITMU IBYX MEPEMEHHBIX OMPENCTUTh 00JaCTh BBITYKIOCTH
BHU3. AHAJIUTHYECKU HAUTH MUHUMYM (YHKIIH HA 3TOW 0OJacTH.
3. MerogaMu NOKOOPAMHATHOIO CITYCKa, TPaJMEHTa M HAMCKOPEUIIEro CIycKa
OTIpeNIeNIUTh MUHUMYMBbI (DYHKITUH C 33JJaHHOM TOYHOCTHIO (Bpy4UHYIO M Ha DBM).
4. OdopMHUTH OTUET O MPOAETIaHHOMN pabdoTe.
Ipumep 3a0anus
UccnenoBath 3aJlaHHYIO L[EJIEBYIO GyHKIUIO IBYX MEePEMEHHBIX

F(x,,x,)=3x7 —5x; +15x,x, +22 ¥ HaliTn TouHOE pelieHne 3a1auu MUHUMU3aK F(X)—>min.

Haiitu npubmmkeHHOE perieHue 3Toi 3a/1auu ¢ TOYHOCThIO €=0.2: a) METOJOM MTOKOOPMHATHOTO
cirycka (k=2); 6) meTomom rpaguenTHoro ciycka (k=2).

IIpumep 2. Onmumusayus nonepeyHoeo ceyeHuss X060ma PpesepHoco cmaHka

Llenv pabomwvl — TIpakTHYECKasi pean3anus CTyIeHTaMH MPOLecca ONMTUMHU3AINN KOHCT-
PYKIMH X000Ta MNPOKOYHUBEPCATFHOTO (PPE3EPHOTr0 CTaHKa C PACUYETHON CXeMOW B BHUE KOH-
COJIBHOM OajKH

IIpozpamma pabomul

1. CaMocCTOATENbHO M3YYHUTh HACTOSIIEE PYKOBOJCTBO, SCHO MOHATH (PU3MUECKYIO
CYIIHOCTH ITOCTaBJICHHOM 3aJa4H.

2. Bpuraga u3 3-4 cTyneHTOB Ha3Ha4YaeT BecoBble KOA()(OUIMEHTHI alTATUBHOTO KPHU-
TepUsi, MCIIONB3Yysl MATPHUIBI MapHBIX cpaBHEHMH. Kakaplii cTymeHT Opuralsl BBICTYNAET IPH
3TOM KakK 9KCIIEpT, OLECHUBAIONINI BIUSHHUE JaHHOTO YaCTHOTO KPUTEPHUs Ha TOYHOCTH 00paboT-
KH.

3. Ha3nauuB orpaHuueHHst Ha yrnpaBisieMble IMapaMeTpbl ceueHUs: X000Ta, BBOIAT B
KOMIIBIOTEP UCXOHBIE JaHHBIE U IIPOBEPSAIOT MPABUIIBHOCTL BBOJIA HA DKPAHE.
4. ITonyuuB pe3ynbTaT pelIeHHs], KaXAblid CTYIEHT IIPOM3BOJUT €ro aHalu3 U OTYH-

ThIBaeTCs Iepe/ MpenojiaBaTesieM O BBIMOJIHEHHONW palboTe, MpeaBapUTENbHO OTBETHB Ha KOH-
TPOJBHBIC BOTPOCHI.

5. OpopMHUTBH OTYET O TIPOJICTAHHOU padoTe.

Ipumep 3a0anus

OnTuMHU3MpoBaTh cedeHre Xx000Ta Gpe3epHOro CTaHKa MpU CIACAYIONIMX HCXOJIHBIX JaH-
HBIX:

Pa3zmepbl HCXOIHOTO CEUEHHS:

Hy=300 mm; Bp=300 ymm; by=15 mm.

Jlnama3oHbl U3MEHEHUSI HE3aBUCHMBIX YIIPABIIAEMbIX MTapaMEeTPOB B MM (33/1al0TCs MPEro-
JlaBaTesieM):

100 < H £300; 100<B<300; 10<h<25.

BecoBbie k03 GuIMeHTh a1 IMTUBHON 11€JIeBON () YHKIIHH:

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

To4HOCTH ONpeesieHNsI ONTUMAIBHBIX 3HAYEHUM mapameTpoB € = 1,00 MM.
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Pacuetsl Ha DBM npoBoasTCs 1715 IBYX BapUaHTOB MCXOJHBIX JaHHBIX, OTJIMYAOIIUXCS
BecOBbIMU Kod(durmentamu. [1epBoiii BapraHT BECOBBIX KOA(D(DHUITMEHTOB PACCUUTHIBAETCS CTY-
JIEHTaMH OpHUTajbl METOJIOM MAPHBIX CPABHEHUH, BTOPOI — 3a/1a€TCs MPEIO0/1aBaTeIeM.

5.2 Ilpome:kyTOUYHAS aTTeCTALUS
Bomnpocel Kk 3xk3aMeHy

1. Crpykrypa npouecca npoekTupoBaHus. CUCTEMHBIN NOIX0/ K IPOEKTUPOBAHUIO.
2. OcCHOBHBIE ATalNbl CO3JaHUS TEXHUYECKUX OOBEKTOB. DTallbl )KU3HEHHOTO IIMKIa 00BEKTOB
Y UCTOJIb3yEMbIE aBTOMAaTU3HPOBAaHHBIE CUCTEMBI.
3. CrpykTypa ¥ mapaMeTpbl TEXHUYECKOTO 00BhEKTa, MpUMephl. JlomycTHMOe H ONTUMATbHOE
npoekTHoe penieHne. CTpyKTypHas U HapaMeTpruuecKasi ONTUMHU3aLU.
4. bno4HO-HEepAPXUUYECKUU MOAXOJ K MPOEKTUPOBAHUIO CIOXKHBIX cucTteM. Cxema mporecca
IPOEKTUPOBAHMS CJIOKHBIX CUCTEM.
5. ITlocraHoBka 3amauu mapamMeTpuU4ecKor ontumusanuu. HezaBucumbie ynpabiiseMble Tapa-
METPBbI, PYHKIIMHU-OTPAaHUYEHUSI, BBIXOIHBIC XapaKTEPUCTUKH, 1IesieBast (QYHKIIUS.
6. T'eomerpuueckas MHTepIpeTalus 3aadyd ONTHUMH3AIUHU. YCIOBHAs U Oe3yclIOBHAs ONTH-
mu3anus. JIOKanbHbIA U TTI00aThHBI MUHUMYMEI.
7. AHaTUTHYECKOE OIpejeieHne MUHUMYMa (QYHKIIUHA OJHOU IMepEMEHHOM.
8. AHamUTHUYECKOE OIpeieIeHue MUHUMYMa (YHKIIUU HECKOJIBKHX MEePEMEHHBIX.
9. Tlpumep: moCcTaHOBKA M peUICHHE 3a7aud ONpPEIEICHUs ONTUMAIBHOIO MONEPEYHOro ceve-
HUs CTOMKH KapyCeJIbHOIO CTAaHKA.
10. MeTonbl 00pa3oBaHus 11€JIeBOM (YHKIIMH: UCTIOIH30BAHUE YACTHBIX KPUTEPUEB; MYJIbTHII-
JUKATUBHBIE KPUTEPUH.
11. O6pazoBanue 1eMeBO (HYHKIMH 1O aJIUTUBHOMY KPHTEPHUIO. DKCIIEPTHBIC OIEHKH TPH
OTIpeIeIIEHU U BECOBBIX KOA((PUIIMEHTOB.
12. O6pa3zoBanue 11€71eBOM (PYHKITUN 110 MUHUMAaKCHOMY KPUTEPHIO.
13. [Ipumep: cpaBHEHHE PA3IUYHBIX METOAOB O0pa30BaHUS IeNeBON (QYHKIMU Ui IBYXKPHU-
TEpPHUATLHOM OLEHKU IIPU MPOESKTUPOBAHUH CBAPHON KOHCTPYKILIUU.
14. Cxema cykeHHUs HHTEpBaJla HEOIIPEIEICHHOCTH B 3a7a4ax OJHOMEPHOIO MTOKCKA.
15. MeTox OJIOBUHHOI'O AEJICHHUS.
16. Meron 3010TOro ceueHus.
17. Meton ®ubonauyun. CpaBHEHHE METOIOB OJTHOMEPHOTO TIOMCKA
18. OtHOMEPHBII MOMCK METOJOM CKAaHMPOBAHUS.
19. Meto1 NOTMHOMHAIBHON anlpOKCUMAIIH.
20. ITonckoBas ONTUMHU3ALMUS U €€ AJITOPUTM B MHOTOMEPHBIX 3a/1adax. MeToipl MoucKa HyJe-
BOT0, IEPBOTO U BTOPOro NOpsAAKoB. Kputepun OKOHYaHUS MTOKCKA.
21. Hopmanuzanusi ynpaBiisieMbIX MapaMeTPOB M BBIXOJHBIX XapaKTEPUCTUK B 3aja4ax ONTHU-
MU3ALIHH.
22. [lorck MUHUMYMa 11€7IeBOM (PYHKIIUHU 10 METO/1Y CKaHUPOBaHUs (IIOJHOTO 1epedopa).
23. MeToa cimydaifHOTO IMOMCKa MUHUMYMa IIeJIeBON (DYHKITHH.
24. llonck MHUHMMYyMa LeJIeBOM (YHKIMHM 1O METOAy mNokoopauHatHoro cmycka (I"aycca-
3eitens).
25. Ilonck MuUHUMYMa IIeTIeBON (yHKIMU 10 MeToay PozenOpoxka
26. Meton kondurypamuii (Xyka-J[>xusca).
27. CUMILIEKC-METO] MHOTOMEPHOI'O IIOUCKA B HEJIMHEMHBIX 3aa4aX ONTUMH3ALUH.
28. Meton nehopmupyemoro MHororpanauka (Hemnepa-Muna).
29. Ilorck MUHUMYMa 11€7IeBON (PYHKIIMHU IO METO/IaM T'PaTUSHTOB M HAUCKOPEHIIIETo CITyCKa.
30. Cenenus 3a71a4 YCIOBHOM ONTUMM3AIMHU K 0e3yciaoBHOW. Meto MHOkuTenel Jlarpanxa.
31. Metox mtpadHbIX HyHKIHHA.
32. 3aymauu IMHEIHOTO MporpaMMupoBanusi. OCHOBHBIC ATAIbl pa3pabOTKX MOCIH 3a/1a4H.
33. I'padprueckoe perieHrne IByMEPHOU 3a/1a4 IMHEHHOTO MPOTrPAaMMHPOBAHUSL.
34. CuMIUIeKC-METOJl pEUICHHs 3aJja4d JMHEWHOTo MporpaMMUpoOBaHus. Pemienue 3amauu c
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OTPAaHUYEHUSIMU B BUJIC HEPABEHCTB.

35. Cumiuiekc MeTo1. Penienue 3a1auu ¢ OrpaHUYEHUSMU B BUJIE YPaBHEHUM.

36. Cumiuiekc Meroa. Pemenue 3a1aum ¢ orpaHUYEHUSIMU B BUJIE YPABHEHUM U HEPABEHCTB.
37. Ilpeanocbulku ONTUMH3ALMHU TEXHOJOTHYECKUX mpolieccoB. [locTaHOBKa 3a1a4n MPOEKTH-
pOBaHUs ONTUMAIBLHOTO TEXHOJIOTUYECKOIO MpoIlecca.

38. CTpyKTypHas ¥ apaMeTpuuecKas ONTUMHU3AIMS TEXHOJOTHYECKUX MpoieccoB. OCHOBHBIE
ATamnbl ONTUMU3AIUN PEKUMOB PE3aHHUS.

39. MeTonuka pa3paboTKi MaTeMaTHUYECKOM MOJIEIH JIJIsi ONTUMHU3AINH PEKUMOB PE3aHUS.

40. Metoauka pacyeTa ONTUMAJIBHBIX PEKUMOB PE3aHHUS.

41. IToctaHoBKa 3aJayd CTPYKTYpPHOM ONTHMH3AIMU TEXHOJOTMYECKHX TMporeccoB. Kowm-
MJIEKCHBIN MOXO0/1 K ONTUMM3ALUU TEXHOJIOTUUECKHUX MPOIIECCOB.

6. METOANYECKHE MATEPHAJIbI, OIIPEJAEJAIOIIUE ITPOLEJXYPbI

OILIEHUBAHUS 3HAHWH, YMEHWH, HABBIKOB W (WJIHN) OIBITA
JAEATEJBHOCTH
6.1. Pe3yabTaTnbl 0CBOEHUS Y4eOHOI JUCHMILIMHBI, MOUIeKAIIE IIPOBEPKe

NunukaTtop xomrie- | PesynbTaTh 00y- OCHOBHBIE TOKA3aTENN OLEHKHU pe- OuenouHbIe

TEeHLIUH YEHUS 3yJbTaTOB CpeacTsa
YK-1.1 3naer Me- | 3HaTh: coaepxa- Oranel JKU3HEHHOTO IMKJIa TexHuue- | 113
TOJbl KPUTHYECKO- | HUE 3TAIOB JKU3- CKHUX OOBEKTOB M HCIONb3yeMmble aB- | JIP
ro aHaju3a CHUTya- | HCHHOI'O IIMKJIa ToMaTu3upoBaHHble cucteMbl. Ctpyk- | KP
U U CHCTEMHOTO | TEXHUYECKHX 00b- | Typa  mpouecca  mnpoekTupoBaHus. | T
NOAX0Ja K TIpO- | EKTOB, METOIbI CucTeMHBIM NOAXOJ K MPOEKTHpPOBa- | 3

oJsieMaM

KPUTHUYECKOTO aHa-
JIM3a U CUCTEMHOTO
MoJX0/1a K Ipo-
O61emMaM uX MpoeK-
THUPOBAHUS U TIPO-
U3BOJICTBA.

YK-1.2 Ymeer co-
OTHOCHUTH  pa3HO-
POJIHBIE SIBJICHUS U
CHUCTEMAaTU3UPO-

BaTb MX B paMKax
n30paHHBIX BUJIOB
npodeccuoHab-

HOM JeSITeILHOCTHU

YMerb:  COOTHO-
CUTHh DPa3HOPOJIHBIC
SIBJICHUSI W CHCTE-
MaTU3UPOBATh WX B
mporecce  MPOeK-
TUPOBAHUS U TIPO-
W3BOJICTBA TEXHU-
YEeCKUX 00BEKTOB.

YK-1.3 Bmaneer
HaBbIKAMHU HCIIOJIb-
30BaHUS METOIUK
IIOCTAaHOBKH IICJIH,

Biaanern: HaBEI-
KaMH MCII0JIL30Ba-
HMS METOAMK I10-
CTAaHOBKH U peau-

HUO. biioyHO-MepapXudecKkuii moaxom
K IPOEKTUPOBAHUIO CIOXKHBIX CHCTEM.
Cxema mpoliecca MPOEKTHUPOBAHUS
CJIOXHBIX CHCTEM.

JlonycTrMoe U ONTUMAJIbHOE MPOEKT-
Hoe pemieHue. CTpyKTypHas U mapa-
MeTpuueckas ontumuzanus. I[locra-
HOBKa 3aJlayd TNapamMeTpUUecKO Orl-
tuMu3auud. He3zaBucumele ympasiise-
MBbIE napaMmeTpsl, byHKUINU-
OTpaHUYEHUS, BBIXOJHBIE XapaKTepu-
CTHKH U IeNieBble (QYHKIIUU B 3a7a9ax
ONTUMM3AIMH. YCIOBHAsA U O€3yCIlIOB-
Has onTuMu3auus. JIOKaJbHBIN U TJ10-
OabHBI MHHUMYMBI.

dopmupoBaHue 1LeIeBON (QyHKIUH —
OCHOBHasl MpoOjeMa IMOCTAaHOBKH 3a-
Ja4 ONTUMU3ANNUA. BEKTOp BBIXOIHBIX

ONpeNIENICHNs]  Iy- | 3al(MM 3a/a4 ONTU- | 1APaMETPOB KaK KOJIMYECTBEHHOE BbI-
Tel W CpPEACTB €€ | MU3aIUu MPHU pe- paKeHHe KayecTBa  TEXHUYECKOTO
JOCTHKEHUS, pas- | IMIEHUH MpodieM- oobekTa. KoH()IUKTHBIE BBIXOJHBIC

paboTKM cTpaTeruii
JNIEUCTBUUA TpHU pe-
HIEHUU  TpoliIeM-
HBIX BOITPOCOB

HBIX BOIIPOCOB
MPOEKTUPOBAHUS U
MPOU3BOACTBA Ma-
IIUHOCTPOUTEIb-
HOW MPOAYKLIHH.

napamerpsl. HopmupoBanue napamer-
poB. Mcnonb30BaHue OAHOTO U3 4yacT-
HBIX KPUTEPHEB B KAuyeCTBE IEJIEBOM
¢GyHkuuu. MynbTUIIIMKAaTUBHBIE KPH-
TEpUH. ATUTUBHBIE KPUTEPUH. DKC-
NEpTHBIE OLIEHKH IpPH OIpeeIeHUN
BECOBBIX KO3 duuueHToB. MuHu-
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MakcHbIe KpuTepuu. CTaTUCTHYECKHE
KpUTEPUU. ANTOPUTM MHOTOMEPHOTO
MOMCKAa. MeETOoJbl TOMCKa HYJIEBOTO,
nepBoro u BToporo nopsaka. Kpure-
pun OKOHYaHUs roucka. Hopmanuza-
I[Usl YIPABISEMBIX [MapaMeTPOB U BbI-
XOJIHBIX XapakTEepUCTUK. MeTton cka-
HUpPOBaHUs (MOJHOTO repebopa). Me-
TOJ Ciy4alHOro moucka. Metona mo-
koopauHatHoro  coycka  (["aycca-
3eitnens). Meton PozenOpoka. Meton
KOH(HUTypaIu (Xyxa-/>xuBca).
Cummiexkc meton. Meton aedopmu-
pyemoro MHororpanHuka (Hennepa-
Muna). Meroapl TpaaueHTOB M HaWC-
Kopeumero cmycka. Meron  JIII-
noucka. CBelleHHE 3alad YCIOBHOMU
onTuMM3aIK K 0e3ycioBHON. MeTon
MHOXxUTenen  Jlorpamxka.  Merton

mTpadHBIX QYHKIIHIA.

INKC-1.1 3HaeT
METOJMKUA TPOEK-
TUPOBAHUS TEXHO-
JIOTUYECKUX  TPO-
IIECCOB H3rOTOBJIE-
HUS WU3JCIHN Ma-
ITUTHOCTPOEHUS,

CHCTEMBI  KOHCT-
PYKTOPCKOM M TeX-
HOJIOTMYECKOM J10-

KYMEHTAllUM, TeX-
HOJIOTHYECKOM

MOATOTOBKHA  TMPO-
U3BOJICTBA, po-

rpaMMHBIE CpeJICT-
Ba aBTOMAaTH3AIMU

3HATh: METOIUKU
MMOCTAaHOBKH U pe-
IIeHHU 3a1a4 OIl-
TUMH3AIUHA TEXHO-
JIOTUYECKHX TIPO-
IIECCOB M3TOTOBIIC-
HUSA U3IEIIUNA Ma-
IIUHOCTPOCHUS

KOHCTPYKTOPCKO-
TEXHOJIOTHYSCKOU

IIOATOTOBKH HpO-

HU3BOJICTBA

IIKC-1.2 VYmeer | YMeThb: CTaBUTHh H
MPOCKTUPOBATh U | pelaTh 3a7add Ma-
BHENPATh  d(dek- | pameTpudecKoi
TUBHBIC TCXHOJIO- | OIITUMHU3AIIUNU TECX-
TUYECKHE TIPOIeC- | HOJIOTHUECKHUX

ChI HN3TOTOBJICHUA HpOHeCCOB HN31ro0-
KOHKYPEHTOCTIO- TOBJICHHUS U3IENIUI
COOHBIX  H3JENUH | MAITMHOCTPOCHUS
MaITuHOCTPOCHUS

[IpennochUIKM ONTUMHU3ALMHU TEXHO-
noruueckux mnpoueccos (TII). Ilocra-
HOBKA 3a/1a4dl MIPOEKTUPOBAHMSI ONTHU-
manpHoro TII. Cucrema orpanuue-
HUM,  KpPUTEPUH  ONTUMAJBHOCTH.
CrpykTypHas ¥ nmapamerpuyeckas orl-
tumumzanusg TTI1.

OcCHOBHBIE 3Tamnbl ONTHUMHU3ALMNHU pe-
J)KUMOB pe€3aHusl. YpaBHEHUSI 1IE€JIEBOI
GYHKIIMM U TEXHUYECKUX OTpaHHYe-
HUl. MeToaiMKa pacuyera ONTUMaJIbHO-
ro pexuma pe3aHusi ¢ UCIOIb30BAHU-
€M ammnapaTa JUHEHHOro mporpaMmmu-
poBanus. ['pado-aHamuTHueckuii me-
TOA. AHAJUTHYECKOE OIpeesieHue
ONTUMAJIFHOTO PEXHMa pe3aHusi Ha
OBM. MHoroBapuaHTHOCTb  3aja4
crpykrypHoit ontumu3zauuu TII. ITlo-
CTAHOBKA 3aJa4¥ CTPYKTYPHOU OITH-
MU3ALUY TIPU BBIOOPE MOJENN CTaHKa

I13
JIP
KP

w 3
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MMKC-2.2 VYwmeer
AHATM3UPOBATH,
BBEIOMpAaTh U (-
(EKTUBHO UCHOJb-
30BaTh MaTepHuabl
U CpelCTBa TEXHO-
JIOTHYECKOT0  OC-
HAIICHUs ISl pea-
JU3alUU TEXHOJIO-
TUYECKHUX TIpOIlec-
COB H3TOTOBJICHUS
MaIIHHOCTPOU-
TEJIbHOW  TPOJYK-
102078

YMerhb: paBUIILHO
CTaBUTH 3aJa4M
MapaMeTpUIECKOn
OIITUMMH3AIINU KOH-

CTPYKIUU

OTanbl TOCTAHOBKH ONTUMHU3AIMOH-
HBIX 3a]a4:

1. U3yuenue oObekTa, 4TOOBI TTOHATH
IMPOUCXOJAIINNA TIPOLECC, ONPEAEIUTh
YIPABIISIEMBIE TAPAMETPHI.

2. OnucaTelnbHOE MOJEIUPOBAHUE —
YCTaHOBJICHUE U CIIOBECHOE ONMCAHUE
OCHOBHBIX CBSI3¢M M 3aBUCHMOCTEH
MEXJly XapaKTepUCTUKaMU OOBEKTa C
TOYKH 3PEHMS ONITUMU3ZHPYEMOTO KpHU-
Tepusl.

3. Pa3paboTka mMaTeMaTHyecKOW Mo-
JIelM, BKJIIOYAKOUIEH HE3aBHCHMBIC
yIpaBisieMble TapaMeTphl, (yHKIMU-
OTPAaHUYEHUS, BBIXOJIHBIE XAPAKTEPHU-
CTHKH, LEJIEBYIO (DYHKITHIO.
[locTaHoBKa 3ajaunm mapameTpHuye-
ckol ontumuszauumu. He3aBucumbie
yIpaBisieMble TapaMeTphl, (yHKIIHU-
OTPAaHUYEHUS, BBIXOJIHBIE XAPAKTEPHU-
CTHKH U IIeJieBble (DYHKIMHU B 3a]adax
ontuMu3anu. PopMHUpOBaHUE IIElIe-
BOi (pyHKIIMM. BEeKTOp BBIXOIHBIX Ma-
paMeTpoB Kak KOJUYECTBEHHOE BBI-
paXeHHe KayecTBa  TEXHHYECKOI'O
o0bekTa. CpaBHEHHE Pa3JIUYHBIX Me-
TOJIOB OOpa3zoBaHMs IieneBOr (PyHK-
UWN s IBYXKPUTEPHUAIBHOU OLICHKH
IIPU IPOEKTUPOBAHUM CBAPHON KOHCT-
PYKLUU.

ANTOpUTM MHOTOMEPHOIO IIOMCKA.
MHoroBapuaHTHasl 3ajada CTPYKTYyp-
HOM ONTUMH3ALMHM TEXHOJIOTMUYECKUX
MPOLIECCOB BHIOOPA TEXHOJIOTHUYECKOTO
000py/IOBaHUSI.

I13
JIP
KP

w 3

O6o3nauenuss B TaOm.: II3 -mpakrtmueckue 3anstus, JIP -maGoparopusie pabotei, KP -

KOHTpOJIbHBIE paboThl, T — TecTupoBanue; 3 — 3a4eT
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6.2 lllkana oeHUBAHUSA IUVIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHUs

6.2.1 Texymmii u py0e:KHbIIl KOHTPOJIb
B pamMkax Tekyiiero u pyoeKHOT0 KOHTPOJIS TI0 AUCIUILTUHE CTYJACHT MOXET Ha0paTh 110
70 6amnoB. Pacnipenenenne 6aJiyioB MpUBECHO B TAOIUIIE.

Ce- IIIxana oreHBaHUI

MECT

p 0-35 6amioB 36-50 Oas1oB 51-60 6as1oB 61-70 Gayut0B

6 YactuuHoe nocelue- | [TonHoe winmm yactuu- | [TonHoe niu yac- Ilomnoe wiu 4ac-
HHUE ayIUTOPHBIX | HOE TMOCEIICHUE ayJu- | THYHOE MOCelle- THYHOE TOCEIIECHUE

3ansatui. Heynosne-
TBOPUTEIILHOE  BbI-
nmoyiHeHue  Jabopa-
TOPHBIX U MpaKTHye-
ckux pabort. [Tmoxas
MOJIrOTOBKA K
0aJIbHO-
PEUTHHTOBBIM MEpO-
npusaTusiM. CTyneHT
HE JOIycKaeTcs K
IIPOMEKYTOUHOU
aTTeCcTalluu

TOPHBIX 3aHATHI.
[TonHOE BBITOTHEHUE U
3anmTa J1a60paTOPHBIX
pabot. YacTuuHOE BBI-
NIOJIHEHUE W  3alluTa
MPaKTUYECKUX padorT.
Y 10BIETBOPUTEIIBLHBIE
MOKa3aTelu Mo KOJIJIO-
KBUYMaM M TECTUPO-

BaHUSIM. OrneHka
«YJOBJIETBOPUTEIb-
HO».

HHE ayJUTOPHBIX
3anstuil. [lonHoe
BBITIOJTHEHUE U
3amura jJabopa-
TOPHBIX U IIPaKTHU-
YeCKHUX padoT.
Xopolue nnokasa-
TEJH 10 KOJIIOK-
BUYMaM U TECTHU-
poBanusiM. O1ieH-
Ka «XOpOILIO».

ayJIUTOPHBIX 3aHs-
tuii. IlomHOE BEI-
IIOJIHCHHE M 3aIluTa
Ta0OpaTOPHBIX |
MPaKTUYECKUX  3a-
HSTHUH. Bricokne
IIOKAa3aTeNun o
KOJUIOKBUYMaM U
TECTUPOBAHUSM.

OlLleHKa «OTJINYHO.

6.2.2 TIpomexxkyTOUYHASl ATTECTALUA
OrneHka pe3yabTaTOB OCBOCHHS YYCOHOW AUCIUTUTMHBI TPOBOJIUTCS IO ITKAJIE, UCIIOJIb3ye-
MOM Ha dK3aMeHeE:

Ixana oreHuBaHusI

Ce- HeynosnerBo- OTIn4yHO
MecTp Y 10BIIETBOPUTEIILHO Xopo1o 91-100
PHUTEIILHO (61-80 Ganos) (81-90 Gaos) (
(36-60 6anoB) 0asoB)
6 Crynent ume- | Crynentr umeer 36-50 | Ctynent umeer 51-60 CryneHnt

er 36-60 Oan- | 6ayuIOB MO HMTOraM TeKy- | OAJIJIOB MO UTOTaM TEKY- umeer 61-70
JIOB TIO UTOTaM | IETO U PYOEKHOTO KOH- | IMIEro U pyOeKHOTO KOH- OaysioB 110
TEKyIIero W | TpOJisi, Ha SK3aMeHe Jall | TPOJs, Ha dK3aMeHEe Ja uTOraM  Te-
pyOeKHOTO MOJIHBIM OTBET HAa OJAMH | MOJHBIA OTBET HA OJUH Kylmiero  u
KOHTpPOJIS, Ha | BOMPOC W YaCTHYHO (IOJI- | BOIPOC M YACTHYHO (MOJI- | pyOeKHOTO
9K3aMEHEe  He | HOCTbI0) OTBETWJI Ha BTO- | HOCTBhIO) OTBETHJ Ha BTO- | KOHTPOJIA,
Jajl  MOJIHOTO | POM. pon. Ha JK3aMecHe
otBetra HU Ha | Ctynentr umeer 46-60 | Ctynent umeert 61 — 65 ajl TOJIHBIA
OJIMH BOTIpOC. | 6ayuioB MO WTOraM TEKy- | OaJIJIOB IO UTOTaM TEKY- OTBET Ha
CtyneHT uMe- | mero u pyOeKHOro KOH- | IIEro U pyOeKHOro KOH- OJIUH BOTIPOC
er 36-45 Oan- | Tpoyisd, Ha SK3aMEHE Jal | TPOJisd, Ha dK3aMeHe Jal U YacTHUYHO
JIOB 110 UTOTaM | NIOJIHBIM OTBET Ha OJMH | MOJIHBIN OTBET Ha OAMH (monHO-
TEKyIIero ¥ | BONPOC WJIM YaCTHUYHO OT- | BOIPOC M YaCTUYHO OTBE- | CThIO) OTBe-
pyOexKHOTO BETUJI Ha 00a Bompoca. TUT Ha BTOpoil. CTyaeHT TUJ Ha BTO-
KOHTpoJisg, Ha | CTyJeHT UMEeT 1o UuToraMm | uMmeet 66-70 6aioB mo poii.

9K3aMeHe Jal | TeKyLIIero H pyOeKHOro
MOJIHBIA  OTBET | KOHTpoJst 61-70 6anoB Ha

TOJBKO Ha | 9K3aMeHe He JlaJl IOJIHOTO
OJIH BOTIPOC | OTBETa HHM Ha OJWH BO-
npoc.

HATOraM TEKYIIEro U py-
OEKHOTO KOHTPOJIS, HA
9K3aMeHe) JaJl MOJHbBIN
OTBET TOJIKO Ha OJIUH BO-

npoc.
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7 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

7.1 OcHOBHasi 1MTEpPaTypa

1. CmupnoB I'.B. MoaenupoBanue U OonTUMH3AIUA OOBEKTOB M MPOIECCOB [DIIEKTPOH-
HBIN pecypc]: yaebHoe nocobue/ CmupHoB ['.B.— DnexTpoH.TekcToBbIe NaHHbIe.— ToMck: Tom-
CKUH TOCYJAapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUSA U paarodJeKTpoHuku, 2016. -216 c. -
Pexum noctyna: http://www.iprbookshop.ru/72047.html. -O5C «IPRbooks».

2. CucteMbl aBTOMaTU3UPOBAHHOTO MPOECKTUPOBAHUSA. MoaenupoBaHue B MallIMHOCTPOE-
HUU [DIEKTPOHHBIN pecypc]: yueObHoe mocoOue/ -DIEeKTpOH. TEKCTOBbIE NaHHBIE. -OpeHOypr:
OpenOyprckuii rocynapctBeHHbiii yausepcuteT, 9bC ACB, 2016.— 104 ¢.— Pexum gocrtymna:
http://www.iprbookshop.ru/78834.html. -O5C «IPRbooks».

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

7.2 JlonoiHMTEIbHAS JIUTEpPaTypa

1. Xypracenko A.B. ABTOMaTHM3UpOBaHHAs KOHCTPYKTOPCKO-TEXHOJOTHMYECKasl MOJro-
TOBKa B MalIMHOCTpoeHuu. Yacts 1. ABTOMaTH3MpoBaHHAs KOHCTPYKTOPCKas TOATOTOBKA [ DJIEK-
TPOHHBIN pecypc|: yueObHo-mpakTHuueckoe nocodue/ Xypracenko A.B., BoponkoBa M.H. - Dnek-
TPOH.TEKCTOBBIE JaHHBIE. - benropoa: bearopoackuil rocy1apCcTBEHHBIA TEXHOJIOIMYECKUN YHHU-
Bepcurer wuM. B.I. IIlyxoBa, ObC ACB, 2017. -170 c¢. -Pexum pocrymna:
http://www.iprbookshop.ru/80507.html. -OBC «IPRbooks».

2. CrpyuenkoB B.M. luckpeTHas ontumuzanusi. Moienn, METOIbI, allTOPUTMBbI PELICHUS
NPUKIAJHBIX 3a7a4 [DnekTpoHHbI pecypce]/ CtpyduenkoB B.U. - DIeKTpoH. TEKCTOBbIE JaHHBIE. -
M.: COJIOH-ITPECC, 2016. -192 c. -Pexxum noctyma: http:// www.iprbookshop.ru/53817.html. -
OBbC «IPRbooks».

3. Hopenkos M.I1. OcHOBBI aBTOMaTU3UPOBAHHOTO MpoekTupoBanus. -M.:1U3a-8o MI'TY
uM. H.O. baymana, 2002. -336¢.

4. CAIIP TeXHOJOTHYECKHX MPOIECCOB, MPHUCTIOCOOIICHU M PEXKYIIMX HHCTPYMEHTOB
/Mon pexn. C.H. Kopuaka. -M.:Mammnoctpoenue, 1988. -350c.

5. Pakutun B.U., [lepsymun B.b. [Ipaktrdeckoe pykoBOJICTBO IO METOAaM BBIYMCICHHIA.
-M.: Bricmias mikoia, 1998. -383c.

6. HopenkoB W.I1., Manuue B.b. OcnHoBbl Teopuum u mnpoektupoBanusi CAIIP. -
M.:Bricmag mikouna, 1990. -335c.

7. Pexneittuc I'., PeitBunapan A., Parcapn K. Ontumm3zanust B TexHuke: B 2-x kH. -
M.:Mup, 1986. T.1-349¢c. T.2-320c.

8. lllyn T. PemeHnne HMHXEHEPHBIX 3agad Ha OBM: mnpakTuyeckoe pyKOBOJCTBO. -
M.:Mup, 1982. -238c.

9. banau b. Meroasl ontumuzanuu. BBogueiii kypce. -M.:Paauno u cBa3p, 1988. -128c.

10.  banau b. OcHoBbl nHMHENHOrO nporpammupoBanus. M.:Paguo u cBsa3p, 1989. —

176c.

11.  Makapos A.Jl. OnTuMu3anus nporeccoB pesanus. -M.:Mammnoctpoenue, 1987. —
278c.

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

13. Hymmuckuii B.B., ITyxosckuit E.C., Paguenko C.I'. OnTuMu3zanusi Te€XHOJIOTAYE-
CKHX MpolieccoB B MamMHocTpoeHuu. -Kues: Texnuka, 1977. -175c.

14. Yucnennsle MeToABl yciaoBHOW omrumu3anuu. /Ilep. ¢ anrn. Tlox pex. A.A. Tlert-
poBa. -M.:Mup, 1977. -290c.

15.  Ombxadpd H. OntumanbHOE MPOEKTUPOBaHHE KOHCTpPYKIWH. -M.:Mwup, 1981. -
280c.

16. I'mnn @., Mroppeit V., Paiit M. Ilpaktuueckas ontumuzanus. -M.:Mup, 1985. -
509c.

17. Vann JIx. Metoasl noucka s3kctpemyma. -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 ONTHMMaIBHOTO NPOEKTUPOBAHUS KOHCTPYKUUH. -M.:Mup,
1977. -112c.

19. Horun B.JI., [IporogssnonoB N.0O., EpnamnueB U.1. OcHOBBI Teopun ONTUMHU3A-
i / ITox pen. 1.O. IpoTonbstHonoBa-M.:Beicmas mikona, 1986. -384c¢.

20.  TI'emunrepn B.M., Karan B.M. MeToasl onTuManbHOro NPOEKTUPOBAHUA. -
M.:Duerprus. 1980. -160c.

21.  AznexceeB B.M, I'aneeB 2.M., TuxomupoB B.M. COopHuUK 3a/1a4 110 ONITUMH3AIHH.
-M.:Hayxka, 1984.

22. SxyrnoB M.M., BatsipoB V. /1., bo3ues O.X., XanaueB b.C. Metpoiorus, ctranaapTu-
3amust U ceptudukarnusa. Pemenue 3amad. YuyeOHoe mocobue. / Iloxm pen. M.M. fxyrtnora. -
Hanpunk:Ka6.-bank. yu-t, 2007. -214 c.

23. SxyrnoB M.M., [IxxankynaeB A.A., Jxankynaesa M.A. Mertonbl oNTUMU3ALNH. —
Hanpunk: Kab.-bank. yu-1, 2014. — 47 c.

7.3 llepuoguyeckne U3IaHUsA
1. "MndopManinoHHbIE TEXHOJIOTHH U BEIYHCIUTEILHBIE CUCTEMBI'".

2. "NH(opMannoHHbIE MTPOIECCHI U CUCTEMBI".

3. "UndopmaninoHHbIe TEXHOTOTHH".

4. "Mup KOMIIBIOTEpPHOW aBTOMATHU3alMK - MUP BCTPAMBAEMbIX KOMIIBIOTEPHBIX TEX-
HoJyrorui"

5. http://www.cals.ru/emag/ - anekrponHslii xxypHan "Texnonorun PLM u WJIIT".

7.4 MeTonnueckne yKa3aHus K JJa0OpaTOPHBIM 3aHATHAM

JlaGopaTopHble pabOThl MPOBOJATCS B KOMIIBIOTEPHOM KJlacce, OCHALIEHHOM COBPEMEH-
HbIM oOopynoBaHueM (12 KOMIBIOTEPOB, MYyJIbTHUMEIHIHOE 00OpYAOBaHHE, HEOOXOAMMOETIPO-
rpaMMHOE 00EeCTICUCHHE).

Metoanyeckrne yka3aHUs K JIaOOpaTOpHBIM paboTaM, 3JIEKTPOHHbIE ydeOHbIEe MOCOOuUs
pacmnosioxkeHbl Ha ceteBoM nucke D://Work, a takxe va DVD nucke «Jleknum u MeToauyeckue
MaTepHalIbl O AUCUUIUIMHEY C IPUMEPAMHU BBIIOJIHEHUS 1aO0OpaTOPHBIX padoT.

7.5 Meroanuyeckue yKa3aHHus K NPAKTHYECKUM 3aHATHAM

[TpakTHyeckue 3aHATHS MPOBOJATCS B KOMIIBIOTEPHOM KJacce, OCHAIIEHHOM COBPEMEH-
HBIM 00opynoBaHueM (12 KOMIBIOTEPOB, MyJIbTHUMEINIHOE 000pyIOBaHNE, HEOOXOIUMOE TPO-
rpaMMHOE 0OEeCTIEUCHHE).

Metoanyeckue yka3aHus K 3aHATHUAM, JEKTPOHHBIE Y4eOHBIE TOCOOHS PACIOIOKEHBI Ha
cereBoM gucke D://Work, a takxe Ha DVD nucke «Jlekuuu 1 METOIWYECKHE MaTEpUaIbl 10
JUCHUTUTMHE ¢ OaHKOM 33aJaHUi M METOAMYECKUMH yKa3aHUSIMHU BBIIIOJHEHUS MPAKTUUYECKUX pa-
00T.

7.6 UnTepHeT-pecypchl

1. https://www.rfbr.ru/rffi/ru/library - Hay4aHas smekTponHas oudanorexa PODU.
2. https://elibrary.ru/ - 6a3za gannbix Science Index (PMHLY).
3. https://www.studentlibrary.ru/ - 9bC «KoHCYIbTaHT CTyEHTaY.
4. https://rusneb.ru/ - HanMoHaNbHAs ANEeKTpoHHAas 6nbimmoTeka PI'B.
5. https://e.lanbook.com/ - OBC «JIanb».
6. https://iprbooks.ru/ - DBC «IPRbooks».
7. https://urait.ru/ - 9bC «¥OpaitT».
7.7 IIporpammuoe o0ecreyeHue COBpEeMEHHBbIX UH(GOPMALIUOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOT Wil
[Ipu npoBeneHny 3aHATUI UCTIOIB3YIOTCS JIMIEH3MOHHOE TPOrpaMMHOE 0OecrieyeHHe:
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— IIporpammuoe obecrieuenue cpeactB aHTuBupycHoOW 3ammuthl Kaspersky Endpoint
Security mns O6usneca - Crangapteiii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ).

—  OducnHoe nporpammuoe obecrieuenne MoitOduc CtangapTHBIN.

— IIporpammuoe oGecnieuenue aiis pabotel ¢ fokymeHnTamu gopmara PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12.

— IIporpammuoe obecnieuenue mist padbotel ¢ PDF-nokymentamu. ABBYY FineReader
15 Business

— IIporpammuoe oGecrieyeHre yHHUBEpCajabHasi CUCTEMa Ui BCECTOPOHHETO CTATHUCTH-
YeCcKOro aHaju3a M BH3yainu3aluu AaHHbIX. Statistica Ultimate Academic for Windows 10 Rus-
sian/13 English na 500 mons3oBareneit JlokansHas Bepcust (Named User).

— IIporpammuoe cpenctBo-Buaeopenakrop Movavi Buzpeopenakrop 15 SE Academic
Edition.

Yuebnvie komniekmol IPOrpaMMHOTO 00ECTICUEHHUS:

— KOMIIAC-3D npunoxenue "IIpoekTrpoBaHHe M KOHCTPYHPOBAHHME B MAIIMHO-
cTpoeHuun";

— KOMIITAC-3D npunoxenue «3D-moaenupoBanue 1t 3D-nevatun”;

— KOMIIAC-3D aiis cuctemMbl IPOYHOCTHOTO aHAJIM3a;

— KOMIITAC-3D naker o6HoBnerniit APM FEM 11 mpo4HOCTHOTO aHANN3a;

— KOMIITAC-3D npuinosxkenue «ruaporazoguHamuka» KompasFlow.
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8 MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBI
3aHATHUS 10 AMCLUMIUIMHE MPOBOJATCS B CHEIMAIBHBIX IMOMEIIEHUAX (ayAUTOPUSX) IS
IMPOBCACHU A 3aHATHHI JICKIOUOHHOTI'O THIIA, MPAKTUYCCKUX 3&H$ITHI>'I, I'pYIIIOBBIX n
WHAVBUAYAIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTallUU.
AyIUTOpUM YKOMIUIEKTOBAHBI CIIEHUAIM3UPOBAHHON MEOENbI0 M TEXHHYECKUMH CpPEACTBa
00yd4eHUs, CITYKAIIMMU JJIS PECTaBIeHUs HHPOpMAIuy OOJBIION ayIUTOPUH.

I[J'IH IMPOBCACHU A 3aHATHHI JICKIOUOHHOI'O THUIIA HNMCHOTCA ACMOHCTpPAlMOHHOC
00opyIoBaHNEe U yaeOHO-HATJISATHBIE TIOCOOUSI.

Jns  caMoCTOATENbHOM paboThl 00yYaromuXcs HMEIOTCS TOMENICHHsI, OCHAIICHHBIE
KOMITHIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO MOJIKIIIOUeHUs K cetn "MHTepHeT" M obecneyeHneM
JOCTYTIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OpTraHU3aIINH.

JlabopatopHble pabOThI, TPOBOASTCS B CIEHUAIU3UPOBAHHBIX KOMIIBIOTEPHOM KIlacce C
COBPEMEHHBIM KOMITBIOTEPHBIM OOOPYJOBAaHHEM, HCIIOJIB3YIONUM B TIpOIecce OOydeHHS
CTYJICHTOB IPpOTpaMMHOE oOecrieueHre, MPOomrCcaHHoe B 1. 7.8.

9 OCOBEHHOCTH PEAJIMBAIMU JUCHUIIVIMHBI JJIA UHBAJIMOB U
JIML C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

JlJis CTYZICHTOB C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI CO3/IaHbI CIIEITUAIBHEIE yC-
JIOBUSI JJIsl TIOJTy4eHHsI oOpa3oBaHMs. B LesX HOCTYNMHOCTH MOJTY4YeHHs BBICIIEro 0O0pa3oBaHUs
o 00pa3oBaTeIbHBIM MPOrPaMMaM WHBATUJAAMH U JTUIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0pPOBbSl YHUBEPCUTETOM 00€CIIeUnBAETCS:

1. AnpTepHaTuBHas Bepcus odunmampHoro caifta B cetn «HTepHET» NI ClaboBHIS-
IHX;

2. JIns MHBAJHMIOB C HAPYIIECHUSIMU 3peHHS (CITa00BUASIINE, CIICTIBIC)

- TIPUCYTCTBUE AaCCHCTEHTa, OKa3bIBAIOIIET0 OO0ydaromeMmycsi HEOOXOIUMYIO0 IOMOIIIb,
nyOnMpoBaHUE BCIYX CHPAaBOYHOW HH(MOpPMAIMKU O pACUCAHWUU YYEOHBIX 3aHATUN; HATUYHe
CPEICTB AJIsl YCUJIEHUSI OCTaTOUYHOTO 3peHHs], OpailieBCKON KOMIBIOTEPHON TEXHUKH, BHIIEOYBE-
JUYUTETICH, MPOTrpaMM HEBH3YalbHOTO JIOCTYIA K HHPOPMAIUH, TIPOTPAaMM-CUHTE3aTOPOB PeUr U
JIPYTUX TEXHUYECKHX CPEICTB MpHeMa-Tepenadu yueOHoi mHpopManuu B JTOCTYHHBIX (Qopmax
JUTSL CTYJIGHTOB C HapyIICHUSIMU 3PCHHUS,

- 33/1aHUA JUIS BBHITIOJTHEHUS Ha 9K3aMEHE 3aUUTHIBAIOTCSI aCCUCTEHTOM,;

- MHUCHMEHHBIC 3aJaHUS BBIMIOJHAIOTCS HAa Oymare, HaJUKTOBBIBAIOTCS aCCHCTEHTY 00Yy-
Yaro1MCs;

3.J1y1s1 MHBANHIOB | JIMI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3JIOPOBBS O CIyXy (crmabo-
CHBIIIANINE, TIYXHUe):

- Ha 3a4eTe/PK3aMeHe MPUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIIUN CTYIEHTY HEOOXOIUMYIO
TEXHUUYECKYIO IMOMOIIb C YI€TOM WHANBUIYAIBHBIX OCOOCHHOCTEH (OH MOMOTraeT 3aHATh pabouee
MECTO, IepeIBUTAThCS, TPOYUTATH U OPOPMUTH 3aJ]aHKE, B TOM YHCJIE 3alIUChIBAsl 1O/ TUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOUTCS B MIUCHbMEHHOU (hopMe;

4. JIns UHBANUOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBS, UMEIOLINX Hapy-
[ICHHs] OTIOPHO-ABUTATEIBHOIO amapaTa, CO3aHbl MaTepPHAIbHO-TEXHIYECKHE yCIOBHS obecrtie-
YUBAIOLIME BO3MOXHOCTh OECTIPENSTCTBEHHOIO JOCTYyNa 00ydaromuxcsl B ydeOHbIe MOMEIIEeHuUs,
00BEKTY MUTAHUS, TyaJeTHBIC U IPYTUe MOMEIIECHUS YHUBEPCUTETA, a TAK)Ke MPeObIBAHUS B YKa-
3aHHBIX TOMEUIEHUAX (HaM4YKhe PACIIMPEHHBIX ABEPHBIX MPOEMOB, TOPYYHEH U JPYTUX MPUCIIO-
coOJieHui).

- MUCbMEHHbIE 3aJJaHUs BBIMOJHSIIOTCS HAa KOMIBIOTEPE CO CIELUUATM3HUPOBAHHBIM IIPO-
TPaMMHBIM 00€CTICUeHUEM HIIM HAJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/CHTAa SK3aMeH MPOBOJUTCS B YCTHOU (hopme.

OOyuaromuecs U3 9ucia JIUI C OTPaHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 00€CIICUCHBI
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B hopMax, alaiTUPOBAHHBIX K ONPaHUYCHHSIM HX
3JI0POBBSI.
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IIpuniaoxenne 1

JUCT UBMEHEHUI (IOMMOJITHEHUI)

B paboyeii mporpamMme 1o AUcuuIuinHe «ONTUMH3AIUs TPOEKTHBIX PEICHUH B MATHHOCTPOCHUN»

10 HanpapeHuto MoAroToBKH 15.04.05 KoHCTpYKTOPCKO-TEXHOIOTUYECKOE 0OecTIeYeHIE MaIITH-

HOCTPOMTENBHBIX MPON3BOACTB. Marucrepckas nporpamma «TexHonoruu nudpoBoro npous3BoI-
CTBa» Ha Y4eOHBII TO/T.

[lepeueHb BHOCUMBIX

Nerr/ Onemenrt (nyHkr) P11 N N IIpumeuanne
(mynkr) PIIL M3MEHEHUH (JIOTIOJTHEHMIN) p

PexomennoBano Ha 3aceganun kadenpsl «TexHonorus u o60pyJoBaHHE aBTOMATU3HPO-
o 20 T

BAHHOT'O MPOU3BOACTBA», IPOTOKOJI Ne OoT

3aeayromuii kadeapoit
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