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AHHOTaUs padoyeil mporpamMmbl N0 JAMCLHUIJINHE

MopaennpoBaHue NapaMeTpoB U MPOLECCOB TEXHOJIOIHNYeCKHX MAIIHH

Henas npenogaBaHus AUCHHIJIHHBI

— O3HaKOMJICHHE OOy4aromMxcsi C OCHOBHBIMH TIOHATHSIMH M METOIOJIOTHEH
MOZIEIUPOBAHMS CIIOXKHBIX TEXHUYECKUX CHCTEMAaM W TEXHOJOIHMYECKHX IPOLECCOB HA OCHOBE
NPUMEHEHHST MATEMAaTHYECKOTO U CTATUCTHYECKOTO ammapara

3agauu n3yvyeHus

— O3HaKOMJIEHHE OOyHaromuxcsi ¢ OOLIMMHU MPUHLIUIBI MOAEIHPOBAHUS TEXHOJIOTHUECKUX
NPOIIECCOB,  MCIOJNB3yeMbIX B  PA3JIMYHbIX  OTPACHAX  NPOMBIIIJIEHHOCTH,  IPOLECCOB
B3aUMOJICICTBUSI TEXHOJOTHMUECKUX WU TPAHCIOPTHBIX MAILIMH C NPEAMETOM TPyJAa W BHEIIHEH
Cpenoi,

— Hay4HuTh OOYYarOIIMXCS MOJAEIMPOBATH TEXHOJOTHYECKHE MPOLECChl padOThl MALIMH U
00OpyIOBaHUSl OTPACiY, B3AMMOACHCTBHE pPaOOYMX OPraHOB MAIIWH C NPEAMETOM TPYJa,
NPUMEHSITh MAaTEMAaTUYECKHE MOJEIH M BBIYUCIUTEIBHYI0 TEXHUKY ISl OLIEHKH IMHAMHUYECKUX
HArpy30K Ha 3JIEMEHTBl KOHCTPYKLUH M ONPENEICHUS] ONTUMAIbHBIX TEXHOJOTHYECKHUX MPOLECCOB
U CUCTEM MAIlUH,;

— JaTh TpPEACTABICHHE O NMPUMEHEHWH MOojeNell Kak WHCTPYMEHTAa HCCIEeNOBAHUH NpU
MPOTHO3MPOBAHUH 3arpy’KEHHOCTH MAIIWH, OLIEHKE MMPOU3BOAMTEILHOCTH, BBHIOOPE ONTHMAJIbHBIX
MPOEKTHBIX MTaPaMETPOB.

B xome wu3dydeHHusi AMCUMIUIMHBI Yy oOyuyamomuxcss (opMHPYIOTCSl cielylomue
KOMIIeTeHI[HH:

— OIIK-5 — CnocobHocth pa3pabaTeiBaTh AHAIUTUYECKUE M YHCICHHBIE METOIbI NpPU
CO3MAaHMHM  MaTeMAaTHMYeCKUX  MOJeNed  MallWH, [PHUBOAOB, OOOpPYIOBAaHMS,  CHUCTEM,
TEXHOJIOTUYECKUX TPOLIECCOB,;

— OIIK-12 - CnocobHocTs pa3padaTbiBaTh COBPEMEHHBIE METOABI HCCIICIOBAHUS
TEXHOJIOTHYECKUX MALIMH U 000PYJOBaHUS, OLEHUBATh U MPEACTABIISTH PE3YJIbTAThl BHIOIHEHHON
padoTHI;

— IIK-5 — CtocoOHOCTh OPraHNU30BbIBATH U OCYLIECTBISITh HHKUHUPHHTOBYIO 1€ATEIbHOCTD
B MALTUHOCTPOUTEILHOM ITPOU3BOJICTBE,

— IIK-6 — CriocoOHOCTh OpraHU30BBIBaTH PadOTy MO MPOBEICHUIO HCCIENOBATEIBCKUX U
SKCIIEPUMEHTAIIBHBIX PabOT, OCBOSHHMIO BHOBb pa3padaThIBAEMBbIX TEXHOJOTHYECKHUX MPOLIECCOB,
MPOMBIIIIJICHHBIX UCIIBITAHUI HOBBIX BUJIOB MAIIMH U MEXaHU3MOB.



1. IlepeyeHp MIaHUPYEMBIX PE3YJbTATOB OOYHYEHHUS MO JAUCUUILIMHE (MOAYJO0), COOTHECEHHBIX C
TJIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOSHUST 00Pa30BaTeIbHOM MPOTrPaMMBbl

1.1. L[e.]'[b npenogaBaHvsad AUCHUIIJIMHBI - O3HAKOMIJICHHUEC O6yLIaI'OH_[I/IXC$I C OCHOBHBIMH
IIOHATUAMH H MeTOI[OJ'IOFPIefI MOOCIUPOBAHUA CJIOKHBIX TCEXHUYCCKUX CHUCTEMaAM U
TEXHOJOTMYCCKUX TMPOUECCOB HAa OCHOBC IMPUMCHCHUA MATEMATUYCCKOTO U CTATUCTHYCCKOTO
ammnapara.

1.2. 3apauu usyueHus

— O3HaKOMJIeHHE OOydarommxcsi ¢ OOUIMMHM MPUHLUIBI MOJEIUPOBAHHUA TEXHOJOTHUECKUX
NPOIIECCOB,  MCIOJNB3yeMbIX B  PA3JIMYHBIX  OTPACHAX  NPOMBIIIJIEHHOCTH,  IPOLECCOB
B3aUMOJICIICTBUSl TEXHOJOTHUECKUX WU TPAHCIIOPTHBIX MALIMH C NPEAMETOM TPyAa W BHEIIHEH
Cpenoi,

— Hay4YuTh OOYYarOIIMXCS MOJAEIMPOBATh TEXHOJIOTHYECKHE MpPOHecchl padoThl MALIMH |
00OpyIOBaHUSl OTPACiY, B3AMMOACHCTBHE pPaOOYMX OPraHOB MAIIWH C NPEAMETOM TPYJa,
NPUMEHSITh MAaTEMAaTUYECKHE MOJEIH M BBIYUCIUTEIBHYI0 TEXHUKY ISl OLIEHKH IMHAMHUYECKUX
HArpy30K Ha 3JIEMEHTbI KOHCTPYKLUH M ONPENEeIeHUS] ONTUMAIbHBIX TEXHOJOTHYECKHUX MPOLECCOB
U CUCTEM MAIlUH,;

— JaTh TMpPEACTABICHHE O TNPUMEHEHWH MOJAeNeH Kak WHCTPYMEHTAa WCCIENOBAaHUA TpU
MPOTHO3UPOBAHUH 3arpy’KEHHOCTH MAIIWH, OLIEHKE MMPOU3BOAMTEILHOCTH, BBHIOOPE ONTHMAJIBbHBIX
MPOEKTHBIX MTaPaMETPOB.

1.3. Komnerenuuu odyuarorerocsi, GOpMUpyeMbIe B pe3yJIbTaTe OCBOSHHSI AUCLUTUIMHBI (MOAYJISA)

Ne Conepsxanue GOpMUPYEMBIX KOMITETEHIIHH Hnnexc

-1 KOMTIETEHINH
Obmenpodeccuonanbubie (OIK)

CrnocobeH pa3padaThiBaTh aHAIUTUYECKUE U YHCIEHHBIC METOMbBI

1 MpU CO3JaHUU MAaTEMATUYECKUX MOJENeH MalluH, MNPUBOJOB, OIIK-5

000pYyHOBaHUSI, CUCTEM, TEXHOJIOTHYECKUX MPOLIECCOB

CrnocobeH pa3pabaThiBaTh COBPEMEHHBIE METOMABI HUCCIICIOBAHUS

2 TEXHOJIOTUYECKUX MAalIMH U OOOpYIOBaHMS, OLEHUBATh U OIIK-12
NPEACTABIATh PE3YJIBTATHI BBITOJHEHHON paboThI
[Ipodeccuonanbubie (ITK)

CriocobHOCTh 00ecieunBaTh yIpaBIeHUE MPOrpaMMaMy OCBOSHHSI
HOBOH TPONYKLUMH W  TEXHOJOTHH, MPOBOAUTH  OLEHKY
3 NPOU3BOACTBEHHBIX U HENPOU3BOACTBEHHBIX  3aTparT  Ha IIK-5
obecriedeHne TpeOyeMOoro KauecTBa MPOAYKIHH, aHAJTU3UPOBATH
PE3YIBTATHI AEATEIHHOCTH MPOU3BOICTBEHHBIX NMOAPA3ISICHHI.

CriocoOHOCTP  OpraHu30BBIBATH  padOTy 1O  NPOBEACHHIO
UCCIIEIOBATEIIbCKIX U SKCIIEPHUMEHTANBHBIX padoT, OCBOCHHIO
BHOBb  pa3padaThlBa€MbIX  TEXHOJOTMYECKHMX  IMPOLIECCOB,
IPOMBIIIJICHHBIX UCIIBITAHUH HOBBIX BHJIOB MAIIMH 1 MEXaHU3MOB

IIK-6

B pesynbrare 0CBOEHUS AUCIUTUTHHBI 00y YarO IIIUICS JOJKEH:!

Suame:

— MeTOOUYeCKHe, HOPMATHUBHBIE U PYKOBOSINHE MaTEPUasbl, KaCAIOUIHECS U3ydaeMOn
IUCLUIUIMHBL, METOIbl HCCIENOBAHUS MAIldH U OOOPYIOBAaHHUS OTPAC/i, MpaBHJia U YCJIOBHUS
BBIMTOJIHEHMsT PabOT, OCHOBHbIE TPeOOBaHUs, MNPEAbABISEMblE K TEXHHYECKOW JTOKYMEHTAIIWH,
mMarepuagaMm, HU3IEIUsAM, METOObl JINHEHHOrO MPOrPaAMMHUPOBAHMsS B IMOCTAHOBKE 3aaa4
MPOEKTUPOBAHKSI CITEIHANBHBIX MAIlWH U TMPOLIECCOB, METOIbI MPUMEHEHHS] MAaTEMaTUYECKOTrO
MOJIETUPOBAHMSI, CTATUCTHYECKUX MaHHBIX, 00PabOTKH MOMYUYEHHBIX YKCIIEPUMEHTANIbHBIX TaHHBIX,
pelieHre 3a1a4 ONTHMH3ALIUN [TAPAMETPOB MAIIUH U MTPOIIECCOB.



Ymems:

— TPABUJIBHO pAaCCy IaTh O TEXHUYECKUX XapaKTEPUCTHKAX M KOHCTPYKIMSX MAIluH |
00opynOBaHUsT OTPACITH,

Bnaoemy:

— HaBBIKAMH TPUMEHEHHUS TEOPUH TPU MOJECIUPOBAHHHM TEXHOJOTHYECKUX MPOILECCOB MAIIUH U
000pynOBaHUS OTPACIIH.

2. MecTOo OUCHMIUIMHBI B CTPYKType 0Opa3oBaTeNbHOW mporpaMmel — «MoaenupoBaHHue
napaMeTpoB M MPOLECCOB TEXHOJOTMYECKHX MAIIHMH» OTHOCUTCA K «OO0s3aTeNbHOW HacTm»
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBI.

2.1. IlepeveHp MUCHMILINH, YCBOCHUE KOTOPBIX CTYAEHTAMH HEOOXOAMMO Uil M3YUYEHHs TaHHOU
IUCLUMIUIMHBL Bpicmas maremaTtnka, MH(GOpMaMOHHBIE TEXHOJIOTMH MAaIlUMH M 00OpYIOBaHUS,
OCHOBBI aBTOMATHU3UPOBAHHOIO MPOEKTUPOBAHHMS MAIIMH M O00OpyAoBaHMs, Maremarndeckoe

MOOCIINPOBAHUEC ITPU MPOCKTUPOBAHUUN MAIIUH U O60py,[[OBaHI/I$I.

2.2. TlepeueHb AMCLUMUIUINH, U3yUYEHHE KOTOPBIX Oa3MpyeTcss Ha MaTephalie JaHHOW IHUCLUIUTUHBI
[IpakTuky: Mpou3BoACTBEHHAs (TEXHOJIOrH4Yeckast), mpousBoacreenHas (HHP);, BKP.

3. CTpykTypa u coaep kaHue TUCLHUILIIUHBI.
O01mast TPy A0eMKOCTh TUCHHUIIIMHBI COCTABJISIET O 3a4eTHBIC €NUHULBI, 216 4acoB.

3.1. O6bem mucHUIIMHSI B BUAe yaeOHOH paboThL
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3.1.1. O0beM 4acoOB U 3aUETHBIX €AUHULl [10 TUCLIUILIUHE

HaumenoBanue pasnena (MoayJisi) dopmupyembie | AyIUTOPHBIE B Tom uncne
Bcero uacos CPC
HanmMeHoBaHue TeMbl TUCLUTIINHbI KOMIIETEHLINH 3aHATHUS NeKUMH | IpaKTHYecKHe | JaGopaTopHBbIe
2 ceMecTp

1 2 3 4 5 6 7 8
PA3JEJI 1. Beenenue. MoaenupoBanue
H OTBeTCTBEHHAasl 3aJa4ya, HMelolas
NPHHIUNHAJIBHOE NMO3HABATEJILHOE 30 — 7 2 5 — 23
3HAYEHHE, KaK 3¢ pexTUBHDBIN
HHCTPYMEHT HAYYHbIX MCCJIeJ0OBAHUH
Tema 1. CymHocTh ©  0COOEHHOCTH
MOZEIUPOBAHUS TEXHOJIOTMYECKUX 15 IIK-5, OIIK-5 3 1 2 - 12
MIPOLIECCOB.
Tema 2. MopnenupoBanue Kak CpeICTBO 15 TK-5, OITK-5 4 1 3 3 11
aBTOMAaTH3ALMH.
PA3JIEJ } Metoasl MoOAEIHMPOBAHHA 30 3 7 ) 5 3 ’3
TeXHOJIOTHH M CHCTEeM MAIIHH
Tema 1. OObeKT MOIETUPOBAHHUSI. 15 [IK-5, OIIK-5 3 1 2 — 12
Tema 2. IlpuHUMOBI M OCHOBHBIE
HampaBJIeHUs MOJIETTUPOBAHUS u 15 TK-5, OTIK-5 4 1 3 B 1
ONTUMU3ALMS MPOU3BOCTBEHHbIX
MIPOLIECCOB.
PA3JIEJI 3. XapaxTtep HArpy3sok B
YOPYIrHMX CBSI3SIX  JIeCOXO0351liCTBEHHBIX 30 - 7 2 5 - 23
MALIHH
Tema 1. KoOHCTpyKTHUBHBIE OCOOEHHOCTH 15 [IK-5, OIIK-5 3 1 ) 3 12
TEXHOJIOTHYECKIX MaUINH.
Tema 2. OcHOBHBIE TeXHO\.]"IOFI/I"IeCKI/Ie 15 K-S, OTTK-5 4 1 3 3 1
onepauuu. PexxuMbl Harpy KeHHH.
PA3JIEJI 4. MopenupoBaHue YCJ0OBHH 30 ) 7 ) 5 3 ’3
JKCIJIyaTaALlUH
Tema 1. JlepeBO Kak MeEXaHUYECKUH
MPEAMET TPy A1d. 15 TIK-5 OITK-5 3 1 2 - 12




1 2 3 4 5 6 8
Tema 2. IIouBEeHHO-TPYHTOBBIE 15 TK-5, OIIK-5 4 1 4 11
KJIMMATHYECKHE U pesibehHbIE MOIEITH.
PA3JAEJ S. Moaeauposanue 3 3 9 4 5 23
TEXHOJIOTHYeCKHX MPOLEeCcCOB
Tema 1. PacuyetHnie CXeMBbI st
WCCIICIOBaHUSl JUHAMUYECKUX Harpysok, 16 OTIK-12 4 ) ) 12
MaTeMaTUYECKOE OMUCAHUE MEXaHUYECKUX
CHCTEM.
Tema 2. PelieHue ypaBHEHHUH. 16 OIIK-12 5 2 3 11
PA3JAEJ 6. Moaeauposanue 30,8 3 11 4 7 19,8
TEXHOJIOTHYeCKHX MPOLeCcCOB
Tema 1. PacuyetHnie CXEMBbI s
WCCIICIOBaHUsl JUHAMUYECKUX Harpysok, 14 K-6 5 5 3 9
MaTeMaTUYECKOE OMUCAHUE MEXaHUYECKUX
CHCTEM.
Tema 2. PelieHue ypaBHEHHUH. 16,8 [1IK-6 6 2 4 10,8
n3 4 X X X x X
AK 2,2 X X X X X
KonTtpoasb 27 X X X X X
Bcero uyacos 216 x 48 16 32 134,8




3.1.2. HaumeHOBaHUE TeM, UX coep:kaHue, 0ObeM B HacaxX JIEKLIMOHHBIX 3aHSITHH (IO ceMecTpam)

Howmep Komnuecr
HaumenoBaHue TeMbl OcCHOBHOE conepKaHUE TEMBbI
TEMbI BO 4aCOB

1 Bsenenune. Mopenuposanue u | CyliHOCTb 51 O0COOEHHOCTH
OTBETCTBEHHAsI 3a7a4a, | MOICJIUPOBAHUSL  TE€XHOJOTHUYECKUX
HMMEO LISt MPUHLHUIHAIBHOE | IPOLIECCOB JIECO3ar0TOBOK
MO3HABATEJIbHOE 3HAYCHHE, KakK | B3aMMOAEHCTBHS JIECHBIX MAIIWH C
s pexTuBHBIN WHCTPYMEHT | IPEAMETOM TpyZJa U  BHELIHEH )
Hay4YHBIX HUCCJICIOBAHUMN cpenoil. PazButne METOHOB

MOJEIUPOBAHHUS HAa COBPEMEHHOM
JTane pa3BUTHUS HAYKU U TEXHHKU.
MogenupoBanue  Kak  CpeACTBO
ABTOMATHU3ALMH.

2 [Tpunuune! )51 OCHOBHBIE 2
MeTonbl MOACJIHUPOBAHUA | HanpaBJIeHUs] MOAECNUPOBAHUA U
TEXHOJIOTHIl U CUCTEM MAIIVH HA | ONTUMHM3aLKUs  NPOM3BOACTBEHHBIX
BBIOOpOUHBIX pyOKax M pyOKax | mpoueccos.
yXOJ1a 3a JIECOM

3 KouctpykTuBHBIE 0COOEHHOCTH 2
Xapakrep HArpy3ok B YHPYIHX | 1eCOXO3siCTBEHHbIX MALIHH.
CBA3AX JIECOXO3SINCTBEHHBIX | Venopust sKcrutyaTauuy. OCHOBHbBIE
MallinH TEXHOJIOTHYECKUE onepanum.

PexxuMbl Harpy KeHUH.

4 JlepeBo Kak MEXaHMYECKUH MPEeaMeT 2
MopenupoBanne IpeBOCTOEB U | Tpyga. Monenu IPEBOCTOEB.
ycnoBuii SKCIuTyaTaluu | [IouBeHHO-IPyHTOBBIE
JIECOXO3MCTBEHHBIX MAIINH KIMMATHYeCKHe U pelbedHble

MOJAEJIN.

5 PacyetHnie CX€eMbI IS 4
Monenuposatue HUCCJICTOBaHU: JUHAMHUYECKUX
TEXHOJOINMICCKUX nmpouccCoB Harpy3oK, MaTeMaTuueckoe
TPEJACBOYHBIX ~ TPAKTOPOB M | ONMCAHME MEXAHUYECKUX CHCTEM.
BaJIOYHO-TPECICBOYHBIX MallliH HCCHGI{OBaHI/Ie PEKUMOB

HArpy>KeHUH.

6 PacueTHas cxema ayisi uCCaea0BaHUS 4
Monenuposatue JAMHAMUYECKHUX Harpys3ox,
TEXHOJIOrM4ECKNX MPOTECCOB | MaTEeMAaTUYECKOE ONUCaHue
BaJIOYHO-MMAKCTUPYOIIUX MAIIUH | MeXaHUYEeCKUX CHUCTEM.

Hccnenosanue PEXUMOB
Harpy>kKeHUun BAJIOYHO-

MAaKETUPYIOIMKUX MALIHH.

HTOI'O:

16




3.1.3. HaumeHnoBaHue TeM (BOMPOCOB), BBIISICHHBIX JUIsl CAMOCTOSITEIbHON pa0OThI CTYCHTOB

No
TEMBI

HaumenoBanue Tembl (BOmpoca)

OcHoBHOE
coniepiKaHue TEMbI
(BOmpoca)

O0beM B
yacax

Jluteparypa

Baenenue. MonenvupoBaHue
OTBETCTBEHHAsl 3ajaya,
MNPUHLIUIIHAJIIBHOC
3Ha4YeHHE, KakK
AHCTPYMEHT
HUCCIIEAOBaHUN

MMeEoIIast
II03HABATEIbHOE

3¢ eKTUBHBIN
Hay4YHBIX

23

U\l —

JI-1, J1-2

Metoasl MOAENUPOBAHHUS

TEXHOJIOTUH U CHCTEM MAaIlliH Ha

BBIOOPOYHBIX PyOKax u pyOkax
yXO0Ja 32 JIeCOM

JI-1, JI-4

XapakTep Harpy30K B YIPyTHUX

CBSI35IX JIGCOXO3SHCTBEHHBIX MaIIIUH

J1-4, 713

MognenupoBanue IpeBOCTOEB U
YCJIOBUH 3KCIITyaTalluK
JIECOXO3MCTBEHHBIX MAIIHH

JI-1, J1-2,

MonenupoBaHUe TEXHOJIOTUYECKUX | —
MPOLIECCOB TPEIEBOUYHBIX TPAKTOPOB
H BAJIOYHO-TPCJICBOYHBIX MalllH

23

JI-1, JI-4

MonenupoBaHUe TEXHOJIOTUYECKUX | —
MIPOLIECCOB BAJIOUHO-NAKETUPYFOLITUX

MalllH

19,8

2

nTOroO: 134,8

IIpumeuanue.
B rpade "Jluteparypa" mpuBOASATCS HOMepa YUeOHHKOB, YUEOHBIX M METOAMYECKHX MOCOOWIA
coryiacHO pasaenos 4.1 u4.2.

3.1.5. IIpakTudeckne 3aHATHSI, UX HAMMEHOBaHHE 1 O0BEM B Hacax

Ty CKO-TOPMO3HBIX PEXKUMAX

Konnue
Howmep HaumeHnosaHnue § OcHoBHOe conepaKaHue CTBO
TEMBI NPAaKTUYECKHUX 3aHIATUH NPAKTUYECKHUX 3aHATHH 4ACOB
1 Onpenenexnue Bribop MaTEeMaTUYECKON MOJIEJIH. 8
TUHAMUYECKHUX Onpenenenne K03 HULIUEHTOB
xapaktepuctuk  BTM B | nuddepeHnnanbHbIx  ypaBHEHHHA, BBIOOP
MyCKO-TOPMO3HBIX PEKUMAxX | HAYAJIbHBIX YCJIOBHUH, pELICHHE CHCTEMbI
ypaBHEHHH pa3jIMYHbIMH METOAAMU B
3aBucumoctu oT Hanmuust OBM. ObpaboTka
MOJTy YEeHHBIX TaHHBIX, MOCTPOCHHE
rpadpuKoB, aHaJN3 Pe3yJIbTATOB
UCCJIEIOBAHUN.
2 Onpenenexnue Bribop MaTEeMaTU4YECKON MOJIEJIH. 8
TUHAMHUYECKHUX Onpenenenne K03 HULIUEHTOB
xapakrepuctuk  BIIM B | nuddepeHnnanbHbIX  ypaBHEHHH, BBIOOP

Ha4daJIbHBIX YCJ'IOBI/II\/'I, pemi€HUEC CUCTEMBbI

YpaBHEHUIl pa3JMYHbIMH  METOJAMU B
3aBucumoctu oT Hanmmuust OBM. Obpaborka
MOJTy YEHHBIX JaHHBIX, MOCTPOEHHE
rpaduKoB, aHaJIN3 PE3yJIbTATOB




HUCCIIENOBaHUI.

Hopmuposanue
BUOPOHATPY KEHHOCTH
OTePaTOPOB JIECHBIX MALITHH

MaremaTtudeckas MOJIEJNb CHCTEMBI
«OTepaTop — MalluHa — MPEeaMET TPyAay,
orpezeneHue k03 (ppunmenTon
muddepeHINaTbHBIX  YPaBHEHUH, BBIOOD
HaYaJIbHbIX yCIIOBHH u peleHne
YPaBHEHUH. Obpaborka TAHHBIX
UCCJICIOBAHMI, aHAJIU3 PE3YJIbTATOB.

OntuManbHOe
MPOCKTUPOBAHNE
MaHUIIyJIATOpa
MaIllUHBI

JIeCHOU

AJITOPUTM pEIIEHUs 3a1a4d ONTHMAJIbHOTO
npoekTupoBanusi. biok-cxema anropurma
ONTHUMAJIbHOTO MPOEKTUPOBAHMSI.
Hasnauenue BapbUpyeMbIX MapaMeTpoOB,
dopmanuzanusi OrpaHUYEHHUN, NPUHITHE
KpUTEpUAIbHOW (PyHKIMHM TeNH, MEeTOJ
pemennsi.  HccnenosaHue, MOy YeHUE
JAHHBIX MAIIUHHBIX HWCIBITAHUNA, BBIOOP
COBOKYITHOCTH ONTHMAJIbHBIX TapaMeTPOB
ITUHAMHYECKOH CUCTEMBI.

HTOI'O:

32

3.1.5. JlabopaTopHbIe 3aHSATHsI, IX HAUMEHOBAHHE U O0BEM B Hacax

Howmep
paboThI

HamvenoBanue mabopaTopHO# paboThI

O0BeM B yacax

He npenycmoTpeHs! yueOHbBIM MIJIaHOM.

3.2. IlepeueHb TeM KyPCOBBIX MPOEKTOB (padoT)

Ne Howmep Konkpernas uenp .
HaumenoBanue npoexra Ob6mvem 3amanuii
n/m TE€MbI BBITNIOJIHEHUSI POEKTA
Hccnenosanue xapakrepa u Hccnenosanue Harpy3oK B IlosAcH. 3anucka:
YPOBHsI TUHAMUYECKUX Pa3IMYHBIX PEXKUMAX 30-40 ctp.
Harpy3okK Ha paboThI MaIIVH, MPUMEHSIS
1 | TexHONMOTHYECKOE TPEXMACCOBYIO U Ueprexu:
o0opynoBaHue IBYXMAaCCOBYI) PacU€eTHbIE 1o -Al
CXEMBI IIPU UCXOAHBIX 10 —-A3
JAHHBIX.

3.3. Ilepeuenn Tem PI'P

| NeNe mr-mm |

Hawnmenosanne npoekra (paboTsl)

He npenycmoTpeHs! yueOHBIM MIJIaHOM.

3.4. IlepeueHb TeM pedepaToB

| NeNe m-nm

Hanmenosanue npoekta (paboTsi)

He npenycmoTpeHs! yueOHbBIM MIJIaHOM.

3.5. IlepedeHb TeM KOHTPOJIbHBIX padoT

| NeNem-m |

Hawnmenosanne npoekra (paboTsl)

He npenycmoTpeHs! yueOHbBIM MIJIaHOM.

3.6. UHTepakTHBHBIE 00pa30BaTENbHbBIE TEXHOJOTHH, UCTIONIB3YEMbIE IIPH MPOBEACHUH YUEOHbIX

3aHATHH
Bun zamaruit
JICKITHH, Ddopmupyemas Kommaects
Cemectp (zex Tema PMHPY WnTepakTus
MPAKTHYCCKHUE, KOMIICTCHITHS 0 4aCcoB
J1a00paTOPHEIC)

10




2 Jlekumn MogenvmpoBaHue AK-1 Jlekums npecc- 2

LVHAaMUYECKMX Harpy3oK KOHhepeHL M

Jlekuuun MeToabl MOAeNnpoBaHUA MpobnemHasi 2
TEXHOMOMNIA N CUCTEM Orik-1 Nnekuma
MaLLVH

MNpakTnka OnipegeneHve Case-study (kefic- 2
OMHaMNYeCKnNX MK-1 MeToz)
XapaKTepucTUK
NTOro 6

4. TlepeyeHb y4eOHO-MeTOAMYECKOrO 0OecrneyeHns Ans caMoCTONATeIbHOW PaboThl 06yyatoLLMXCS
no AWNCUMMNNHE, OCHOBHOM W [OMOMHUTENbHON YyUYe6HOM NTEpaTypbl, HEOOXOAUMOI A1t OCBOEHMS
AVCUMNIINHBI.

4.1. OcHoBHasa 1 fOMNONHUTENbHAA NUTepaTypa

No
No
n-n

-1

n-2

n-3

n-4

n-5

ABTOp 1 HaMeHOBaHWe

Bug nocobus

OcHoBHas nuTepaTtypa

Tapacuk, B. M. MartemaTtunyeckoe
MOJeNMpoBaHMe  TeXHUYECKUX  CUCTEM
y4yebHuK / B.MN. Tapacuk. — MuHcK : HoBoe
3HaHue ; Mocksa : UH®PA-M, 2020. — 592
C.

MatemaTtnyeckoe MOJenpoBaHue n
NMPOEKTMPOBaHMe : y4yebHoe nocobue / A.C.
Konomeiuenko, W.H. KpasueHko, A.H.
CraBueB, A.A. TonyxuH ; nog pea. A.C

KonomeitueHko. — MockBa : VHDPA-M,
2021. — 181 c.
OcHOBbI aBTOMATM3MPOBAHHOIO

NPOEKTUPOBaHUA : Y4ebHUK / nog ped. A.M.
KapneHko. — Mocksa : UH®PA-M, 2021. —
329 c.

M

JononHuTenbHaa nuTepaTypa

MogenvMpoBaHue cucTeM M MPOLECCOB:
YuebHoe nocobue / H.I'. Yukypos. - M.: UL}
PUOP: HML, VHgpa-M, 2013. - 398 c.: 60x90
1/16. - (Bbicliee obpa3oBaHue: bakanaspuar).
(nepennet) ISBN 978-5-369-01167-6, 1000
3K3.

AnekcaHgpos B. A. KoHcTpyupoBaHue w
pacyeT MaliMH K obopygoBaHua  Ans
NecoceyHbIX paboT M HUWXKHMX  CKAZoB:
YUebHNK Ansi CTYAEHTOB BbICLUMX YYeOHbIX
3aBefleHni, 0byyvatoLMXcs Mo cneymanbHOCTU
"MawmnHbl 1M 060pyAoBaHWE  IECHOTO
Komniekca" Hanpas/eHns NoAroToBKM
[AMNNIOMUPOBAHHbIX cneuuanncToB
"TexHonorunyeckme MaLUWHBI n

M

lop

n3gaHnA

2020

2021

2021

2013

2012

Kon-Bo 3K3. B
6UbNMoTEKE

Pexxum
foctyna:
httDs://znaniu
m.com/catalo
g/Droduct/10
42658
Pexxum
foctyna:
https://znaniu
m.com/catalo
g/product/14
1283
Pexxum
focryna:
https://znaniu
m.com/catalo
g/product/14
02442

Pexxum
focryna:
http://znaniu
m.com/catalo
g/product/39
2652


https://znanium.com/catalog/product/1042658
https://znanium.com/catalog/product/1042658
https://znanium.com/catalog/product/1042658
https://znanium.com/catalog/product/1042658
https://znanium.com/catalog/product/141283
https://znanium.com/catalog/product/141283
https://znanium.com/catalog/product/141283
https://znanium.com/catalog/product/141283
https://znanium.com/catalog/product/1402442
https://znanium.com/catalog/product/1402442
https://znanium.com/catalog/product/1402442
https://znanium.com/catalog/product/1402442
http://znanium.com/catalog/product/392652
http://znanium.com/catalog/product/392652
http://znanium.com/catalog/product/392652
http://znanium.com/catalog/product/392652

Ne
Ne ABTOp 1 HaMMeHOBaHWe Bug, nocobus
n-n

lop Kon-Bo 3K3. B
n3gaHna  bmbnmnoTeke

obopyaoBaHue" / BaneHTuH AnekcaHOpoBMY
AnekcaHapoB, Hukonain Puxapaosuy LUosnb. -
2-e n3g., nepepab. u gon. - CaHkT-IMeTepbypr;
Mocksa; KpacHogap : flaHb, 2012. - 256 c. :
wn.

MpumeyaHue:

1 MNopsaKoBas Hymepaumsa CKBO3HasA, ABYXUHAeKCHaa (J1-1, J1-2, J1-3 u 1.4.);

2. YCNnoBHble 0603HaYeHNs Buga nocoobms: Y - yyebHuk, YTl - yyebHoe nocobue, [p -
MOHOrpaus 1 gpyras nureparypa.

5. MporpammHoe o6ecneyeHne 1 VIHTepHET-pecypesl:
51 TlepeyeHb pecypcoB  MHHPOPMALMOHHO-TENEKOMMYHUKALMOHHON  CeTU  «HTEpHET»,
He0obX0ANMBIX 151 OCBOEHUS AUCLMMNIINHDI:

1 BHYTPEHHSS 3N1eKTPOHHO-61bmMoTeuHas cuctema YI'TY (B3BC) - http://lib.ugtu.net/books/
2. DNeKTPOHHaa 6ubnnoTeyHas cuctema «JflaHb» - https://e.lanbook.com/

3. DNeKTpoHHasA 6nbmoTeyHas cuctema Znanium.com - http://znanium.com/

4. AneKTpoHHaa bubnmoteyHas cuctema IPRbooks - http://www.iprbookshop.ru/

5. nekTpoHHas 6nbnmnotedHas cuctema «FOPAUT» - https://biblio-online.ru

6. HayuHas anekTpoHHas 6ubnnoteka eLIBRARY.RU - https://elibrary.ru

7. HayuHas aneKTpoHHast 6uonunoteka «Knodep/leHnHka» - https://cyberleninka.ru/

8. ®defepanibHOE areHTCTBO M0 TEXHUYECKOMY PerynnpoBaHuio U METPOIOrMn
(POCCTAHAAPT) - https://www.gost.ru

9. deaepanbHON CNYX6bI N0 UHTENNEKTYaIbHON cO6CTBEHHOCTM (PocnaTteHT) - https://rupto.ru

5.2. TepeyeHb  WH(OPMALMOHHLIX  TEXHOMOTWA,  MCMOMb3YEMbIX  MPU  OCYLLECTBIEHUM
06pa3oBaTeNbHOr0 NpoLecca no AMCLMMINHE, BKKOYas MepeyeHb NPOrpaMMHOr0 0GecreyeHms
MHOPMALMOHHBIX CMPaBOYHbIX CUCTEM (MPU HEOBXOAUMOCTN).

6. DOHA OLEHOYHbIX CpeacTBa Ans MPOBEAEHWs TeKyLeld U MPOMEXYTOUYHOM aTTecTauum
06yyatoLLMXCa Mo AUCUMNINHE NPEACTaB/EH B MPUNOXKEHNM.

7. OnucaHwe  MartepuasibHO-TEXHUYECKOW  6asbl, Heo6XoAUMOW AN OCYLLECTB/IEHMS
06pa3oBaTe/lbHOro npoLecca no AUCLMMNHE:
- KOMMbIOTEPHbIV Kiacc Kadeapbl MexaHVKK.


http://lib.ugtu.net/books/
https://e.lanbook.com/
http://znanium.com/
http://www.iprbookshop.ru/
https://biblio-online.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://www.gost.ru/
https://rupto.ru/

8. JIucT akTyaamnsauuu

/ y4eOHBII roJ
B pabouyro mporpaMmy BHOCSITCS CIIENYFOINNE H3MEHEHUS:

@OC obHOBJICH
Pabouas mporpamMma paccMOTpeHa Ha 3acenanuu Kadenpsbl

MPOTOKOJ Ne oT

3aBenyromuii kagenpoit

" " 20 r
/ y4eOHBIH roJ

B pabouyro nporpaMmy BHOCSATCS CIIENYIOIINE H3MEHEHUS:

@OC obHOBJIEH
Pabouas mporpamMma paccMOTpeHa Ha 3acenanuu Kadenpsbl

MPOTOKOJ Ne oT

3aBenyromuii kagenpoi

" " 20 r
/ y4eOHBII roj

B pabouyro nporpaMmMy BHOCSATCS CIIENYIOIINE H3MEHEHUS:

@OC obHOBJICH
Pabouas mporpamMma paccMOTpeHa Ha 3acenannu Kadenpsbl

MPOTOKOJ Ne oT

3aBenyromuii kagenpoi

" " 20 T.




[Ipunoxenue

®OHJT OLIEHOYHBIX CPEJICTB
10 JTUCIUTUIUHE

«MoaennpoBaHne NapaMeTPOB U NMPOLIECCOB TEXHOJIOMHYeCKHX MALIHH»

Hanpasnenne noarorosku: 15.04.02 « TexHOMOrHUECKHE MALIIMHBI U 00OPYIOBAHUE»
IIporpamma noaroroBku: « MHXXKMHUPHUHT TEXHOJOTHYECKUX MALIWH, arPeraTos U MPOLECCOB»

KBanugukamus BeIyCKHAKA: MarucTp

T'on Hauana noarorosku 2024
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1.

ITepeueHp KOMIETEHINI 1 3TAIBI X (HOPMHUPOBAHMS

Kon u HaumeHnoBaHue

Oransl GpOPMUPOBAHHS

JleCKpUNTOpHBIE XapaKTEPUCTUKU

KoMIeTeHuu (cemectp/ KOMITETCHIINH
KOMITETEHIINU
pas3gen/TeMa JUCLUILINHbI) (OCHOBHBIE MTPU3HAKH)
TIK-5 PA3JIEJI 1. Beenenue. | 3uame OCHOBBI TEXHOJIOTHH
CriocoGHOCTD Monenuposanue ¥ | MAIIMHOCTPOEHHSI.
OpPraHU30BbIBATH u | OTBCTCTBCHHAA sanada, | Vyuems OPHUEHTUPOBATLCSA B
OCYIIECTBJIATH uMeomad - IPUHIMIMATEHOC | hoheccMOHANbHBIX — TEPMHHAX W
MHKHHAPUHTOBYO HOSHaBaTCJ'IbI:I'OC SHAUYCHHC, KaK OnpeeNeHHUsIX.
3¢ heKTHBHBIHA WHCTPYMEHT
IesTeIbHOCTD B 4 Braoems HeoOXOIMMBIMU — 3HAHUSIMH
Hay4IHBIX UCCJICAOBAHUU. o
MALMHOCTPOUTENBHOM | Tevn |1, Cympmocrs  u | A/ TIPHMEHEHHA B npodeccnoHaIbHON
NPOM3BOJICTBE; 0coBeHHOCTH  MOemHpoBars | IPOCKTHOI IeATeIbHOCTH.
TEXHOMOTHUECKHX TpoLeccos. | HIMemb Hasbiky pabOThI C YePTEKAMH U
Tema 1.2. Mogenuposanue kak | KOHCTPYKTOPCKOH JOKYMEHTaLUEH.
CPEACTBO ABTOMATH3ALHH. Deimy  cnocobusimM ~ CaMOCTOSITENBHO
PA3JIE]I 2. Metoasl | m3yuaTe HEOOXONHMMYIO JIUTEPATYPY H
MOJCIMPOBAHUS TEXHOJIOTHH H | KCIIONB30BATH [IOJIy YEHHBIE TAHHBIE NI
CHCTEM MalllMH H BBHIOOPOYHBIX | mopcka IPOEKTHBIX PELICHHIL.
OIIK-5 pybxax m pybrax yXoma 3a [ 3uumi 0coGEHHOCTH MpOEKTHPOBAHMA
CrnocoOHOCTh %CCOM' 51 | MammH - u o0opynoBaHUs  OTPACIIH.
pa3pabarbiBaTh HeMa . .| Tennenuun u HampasjeHUs Pa3BUTHUS
€CO3aroTOBUTC/IIBHBIN TIPOLICCC
aHATMTHYECKHUE M | (aK OBBEKT MOACTHPOBAHEL. COBPEMEHHOT'O MAIIMHOCTPOSHHS
YHCICHHBIC — METOMBI | Teya 2.2, [lpumuumsr  w | YMeMb TPUMEHATb aHANNTHYECKHE U
npu CO3MIaHUH | oCHOBHBIC HANAB/ICHUs | MATEMATHYECKUE METOABI npu
MaTEeMaTHYECKUX MO/ICTHPOBAHMS M ONTHMH3aLus | Pa3pabOTKe U PELIeHHH MOCTABJIEHHBIX
Mozenei MAIIIVH, | MPOU3BOAUTEIBHBIX IPOLECCOB. | 3a1a4 Ha MPaKTHKE.
IPUBOJIOB, PA3JIEJI 3. XapaxTtep Harpy3ok | Bradems COOTBETCTBYIOLIIUMH
o0opynoBaHus, B YHpyrux CBAIX | KOMIIBIOTEPHBIMU ~ [IPOrpaMMaMu B
CHCTEM, JICCO3ArOTOBUTC/IPHBIX MAINH. | oGacTH CHCTEM aBTOMATH3MPOBAHHOIO
TEXHOJIOTHYECKHUX Teva 3.1 KOHCTpYKTHBHBIC | 1yooeyrypoparms,  HEOGXOMMMBIX B
MPOIIECCOB; 0COGeHHOCTH TEXHOJIOTUIECKHX nporeccax
JECO3aroTOBUTC/IPHBIX MAIITHH.
Tema 32. Ocuopupre | MAHHHOCTPOCHMUA.
TEXHONOTHUECKHE  OTICDAIHHL. Hmems nasvix paboOThI ¢ KOMITBIOTEPOM
Pe/KHMBI HArpAsk ACHH. u CHeLUATM3UPOBAHHBIMHU

PA3JIEJI 4. Moaenuposanue

JAPEBOCTOCB H YCIOBHMI
3KCIUTyaTaluu

JECO3aroTOBUTCIIPHBIX MAIITHH.
Tema 4.1. JlepeBo Kak
MEXaHUYECKUU NpeIMeET
Tpyaa. Mopenu 1peBoCTOeB.
Tema 42. ITouBeHHo-

I'PYHTOBBIC KIIMMATUYICCKUE U
penbedHBIE MOAECTIH.

nporpaMMaMu MO  TPOEKTUPOBAHUIO,
KOHCTPYKLUH, y3JI0B, A€TalIeH MalluH U
obopynoBaHUsI.

Dbeimy  cnocodnvim K TPORAYKTUBHOMY
MBIIJICHHIO B obnactu
MIPOEKTUPOBAHMUS u pa3paboTku
MPOEKTOB B OTPACITH MAIIMHOCTPOSHHSI
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Kon u HaumeHnoBaHue

Oransl GOPMUPOBAHHS

JleCkpUNTOpHBIE XapaKTEPUCTUKU

KomreTeHn (cemectp/ KOMIIETEHIINH
KOMITIETEHIIUH

pas3aen/TeMa AUCLUILIINHbI) (OCHOBHBIE MTPU3HAKH)
OIIK-12 PA3JIEJI 5. MonenupoBaHuu | 3nams: CTPYKTYpPY W3JIOXKEHUS
CrniocobHOCTD TEXHOJIOTUYECKHUX MPOLIECCOB | METOINYECKUX u HOPMAaTHBHBIX
pa3pabarbiBaTh TPEJNEBOYHBIX TPAaKTOPOB U | MaTEpUAJIOB.
COBpEMEHHbIE METO/bI | BaJIOYHO-TPEJIEBOUYHbIX Vmems: B cxaroit ¢opme wuznmaratb
HCCJIEIOBaHUS Mall}H. nepeyeHb MpeIJIOKEeHUH u
TEXHOJOTHIECKNX Tema 5.1. PacyeTHble CXE€MBI | MEPONIPUSITUH MO OCYILUIECTBJICHUIO
MalluH u | ans UCCIIENIOBAHUS | pa3padaTbiBaeMbIX IIPOEKTOB u
o0opynoBaHus, OUHAMHYECKUX Harpys3ok, | mporpamm.
OLICHUBATb U | MaTeMaTH4YeCKoe OIUCaHue | Bradems: Ha OCHOBE HUMEOIEHCS
MPEACTaBIATD MEXaHUYECKHUX CUCTEM. Hay4YHO-TEXHUUYECKON uHpopmauu
pe3yabTaTel Tema 52 Pemenne | HaBpIkaMu ~ NPOBOAWTHL  aHAIU3 U
BBITTOJIHEHHOH padoThl;, | ypaBHEHHH. BbIIEJISITb OCHOBHBIE TIOJIOJKEHUS IS

pa3paboTku METOIUIECKIX u

HOPMATHUBHBIX MAaTCPHUAJIOB.

IIK-6 PA3JIEJI 6. MonenupoBaHue | 3uams OCHOBBI TMPABOBOIO Jelia U
CnocoOHOCTD TEXHOJOTMYECKUX MPOLIECCOB | TOKYMEHTOBEOCHUS Ha MIPOU3BOJCTBE.
OpPTaHU30BBLIBATH BAJIOYHO-NAKETUPY IO TUX Ymems OpPUEHTHUPOBATHCS B
paboty 0 | MalIuH. CYIIECTBYIOIUX, JOKYMEHTaX,
MIPOBENECHUIO Tema 6.1. PacueTHble CXEMBI | pErIaMEHTHPYIOIINX HOPMAaJIbHYIO
HUCCJIEIOBATENILCKUX U | OJIs UCCIIeIOBAHUS | paboTy MPEANPUATHS
SKCIIEPUMEHTAIbHBIX JUHAMUYECKUX HArpy3o0K, | Bradems HEOOXOOUMBIMUA  3HAHUSIMU
pabor, OCBOCHHUIO | MAaTEMaTUYE€CKOe  OMHCAHUE | ISl IPUMEHEHHUsI B MPOQPeCCHOHATBHON
BHOBb MEXaHUYECKHX CHCTEM. MPOEKTHOU AESITEIbHOCTH.
pa3pabaTpiBaeMbIX Tema 6.2. Pewenue
TEXHOJOIMUECKUX YPaBHEHUH.
MPOLIECCOB,
IIPOMBIIIIEHHBIX
HUCTIBITAHU HOBBIX
BUOOB MaIlUH u
MEXaHHU3MOB.
2. Tlacmopt ¢poHIA OLICHOUHBIX CPENCTB
Ne K;;I;;)I?f;iyc‘x::e Kon . dopMma Hanvienosanue
/| e (pasient, KOHTPOJHPYeMOii Yposenn KOHTPOISL OIICHOYTHOT0
i — KOMITETCHITHA cpejacTBa
1 Pazgen 1-5 [IK-1, OINK-1 IToporossrit CoBece10BAHHE Bompocsr ama
cobecegoBaHus
ToBbIIcHHBIIT Case-study (xeiic- | Habop curyaunoHHBIX
METON) 3agaHuH (KSHCOB)
ITpoaBuHY ThIA JcKyccus TemaTuka TUCKYCCHH
2 Pazgen 6 IIK-4 IToporossrit CoBece10BAHHE Bompocsr ama
cobecegoBaHus
IToBbIICHHBIN Case-study (xeiic- | Habop curyannoHHBIX
METON) 3agaHuH (KSHCOB)
ITpoaBuHY ThII Juckyccust TemaTuka TUCKYCCHH
IK-1, Kypcosoii mpoekr | TemaTHka KypCOBBIX
OIIK-1, TTK-4 MPOCKTOB
3 Pazgensi 1 — 6 TIK-1, DK3aMCH Bompocs! g
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Ne K;:;fgﬁeyc?;]:e Kox . ®opma Hanvienosarme
win | exummm (pasiesy, KOHTPOJIMPYEMOii Yporenn KOHTDO.II OIIEHOYHOT'0
TeMb1) MCIHILTHILT KOMIIETeHIIH cpeacTea
OIIK-1, TTK-4 MOATOTOBKH
3. [TokazaTenu 1 KPUTEPUH OLICHUBAHHS KOMIIETEHLIUH, OMMMCAaHUE [IKAJl OLIEHUBAHUS
Kon Tlokazatenn
KOMIIETE ITkana oneHnBaHus Kpurepun ouenusanus
c(OPMUPOBAHHOCTH
HIIH
IIK-5 3uameo ocHOBBI | [Ioporosslil ypoBeHb 3Hams OCHOBHBIE TEPMHHBI U
TEXHOJIOTUU (obst3aTenpbHbIi) olnpeseNeHus
MAIIHHOCTPOCHUSI. IToBBIIIEHHBIH YPOBEHb | 3Hamb  KaK  KOHCTPYKTHBHO
(MO OTHOWIEHHIO K | PaBUJIBHO o(hopMUTH
MOPOTOBOMY YPOBHIO) | COOTBETCTBYIOILYIO
JOKYMEHTALIHUIO.
Ymems opuentuposarecs | [loporoseiii  ypoBeHb | Yuems npuMeTh moydeHHBIE
B npodeccnonanbHbIX | (00s13aTENBHBIN) 3HaHUs Ha NPaKTHKE
TEpMHUHAX u | IToBblileHHbIN ypoBeHb | Vwems MIPUMEHSTD
oTpeaeNeHusIX. (mo  oTHOomeHWI K | mpodeccuoHaIbHbBIE
MOPOTOBOMY YPOBHIO) | TIPOTPaMMBI o
NPOEKTHPOBAHUIO  COIJIACHO
BBITIOJIHSAEMOM padoThI,
COCTaBJATb €  IOMOIUBIO
KOMITBIOTEPHBIX nporpaMm
uarpammel, rpaduky,
TaOJIUIIBL, CXEMBI H T.IL.
Braoems neobxommmeimu | [ToporoBeiii  ypoBeHb | Biadems HaBbIKAMH TIOMCKA
3HAHUSIMU st | (00s13aTeNbHBIN) HEOOXOIUMBIX JOKyMEHTOB B
NPUMEHEHUS B chepe MAIIUHOCTPOCHHS U
npodecCHOHATBHOM IPOEKTHPOBAHHSI.
IIPOEKTHOM NEATENBHOCTH. | IToBBIIEHHBIN YPOBEHD | Biradems HaBbIKAMHU
(MO OTHOLIEHWIO K | IPUMEHEHHs Ha  MPaKTHUKE
MOPOTOBOMY YPOBHIO) | CYIIECTBYIOIIETO
3aKOHOJATENbCTBA B 00NACTH
3aI0UTBl  WHTEJUIEKTYJIbHON
COOCTBEHHOCTH, O(OPMIIEHUH
NATEHTHBIX 3asIBOK.
OIIK-5 | 3nams ocobenHoctH | [Toporoselii ypoBeHb 3nams HeoOxoauMble 00JIacTH
NPOEKTHPOBAHUS MamuH | (00s3aTeNbHBbIH) OTpacyu il IPUMEHEHUsI
u 000pyIOBaHMS OTPACIIH. HAKOTUICHHBIX 3HAHWUH.
Tennenuuu Y| TToBbleHHBIN YPOBEHD | 3Hame mpaBuiaa OPOPMIEHUS
HalpaBJICHI  PASBUTHA | (5 OTHOWIEHMIO K | TEXHUYECKOH, TPOEKTHOI,
COBPEMEHHOTO IOPOrOBOMY YPOBHIO) | IPaBOBOM W HOPMAaTHBHOMN
MAaIIHHOCTPOCHUS TIOKY MEHTALIIH Ha
NPEATPUATHH.
Ymems npumMeHsTh | [Toporoseiii  ypoBenb | Yumems rpamMoTHO OPOPMIATH
aHaNIUTHUYEeCKue u | (oOs3aTenbHbIH) JEJOBYIO JIOKYMEHTAllUI0 Ha
MaTeMaTHYECKHUE METO/IbI NPEATPUATHH.
npu pazpaboTke u
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Kon

ITokasatenun
KOMIIETE ITkana oueHnBaHus Kpurepun ouenusanus
- cOpMHPOBAHHOCTH
pelmeHnd MOoCTaBJeHHBIX | [loBbIIIEHHBIN ypOBeHDb | Yvems — aHamu3upoBaTh U
3a/1a4 Ha MPAKTHKE (MO OTHOWIEHWIO K | MOAENUPOBaTh HCXONHYIO U
MOPOTOBOMY YPOBHIO) | MOJNYUYEHHYK) HH(OPMALHIO C

Y4YETOM TOCTABJICHHOW 3aaadu
c LEJTBIO TIOJTy YeHUs
MaKCUMAaJIbHO TPOIYKTHBHBIX
PE3yJIbTATOB

Braoems IToporoselii  ypoBeHb | Biadens HaBbIKAMU PabOTHI C

COOTBETCTBYIOIIUMU (obst3aTenbHbIIN) KOMIIBIOTEPOM U IIpOrpaMmamu

KOMITBIOTEPHBIMH B obmacth  COBPEMEHHBIX

nporpaMMamMu B O0JacTH CHCTEM aBTOMAaTHU3HPOBAHHOTO

cucTeM NPOEKTHPOBAHUS

aBTOMATU3UPOBAHHOI'O [ToBbIeHHBIH ypOBeHb | Baadems wHboOpMauueld 1o

[IPOEKTHPOBAHUA, (MO  OTHOWIEHHWIO K | MEPCIEKTHBHOMY

HEOOXOMMBIX B | MOpPOroBOMY YPOBHIO) HUCIIOJIb30BAHUIO

TEXHOJIOTHYCCKNX KOMITBIOTEPHBIX MOPOTrPaMM B

nporeccax obnactu MAaIlTHHOCTPOEHUS,

MalMHOCTPOCHHUA. HABBIKOM padoThI co
CHeLHATH3UPOBAHHBIMU
pOrpaMMaMHy, 3JEKTPOHHBIMU
oubmuorekamu MPOEKTHBIX
Opra”u3anui.

IIK-6 3uams ocHOBBI TIpaBoBOTO | IloporoBbIii ypoBeHb 3Hams OCHOBHBIEC TEPMHHBI U

aena u
JOKYMEHTOBEIEHUsI Ha
MIPOU3BOJICTBE

(obst3aTenbHBbIIN)

OIpeaeeHuUs

IloBbIlIEHHBIN YPOBEHD

3Hames OCHOBBI POCCHIICKOTO

Ymems opueHTHpoOBaTHCS
B CYLIECTBYIOIIUX,
JIOKyMEHTaX,
perIaMeHTHPYIOLITHX
HOPMaJIbHY O padory
NPEATNPUSITHS.

(MO OTHOIEHHIO K | 3aKOHOJATEJbCTBA M OCHOBHBIC

MIOPOTOBOMY YPOBHIO) | JTOKYMEHTHI

IToporoBbiii  ypoBeHb | YVuvems mpumers NoJyueHHbIE

(obs3aTeTbHBIN) 3HAHUS B YCIIOBHSX
NPEANPUSITUS

IToBblIeHHBIN ypOBeHDb | Yumems COCTaBJISATh

(o OTHOWEHMIO K HOPMAaTUBHBIE W  IIPABOBBIE

MIOPOTOBOMY YPOBHIO)

AOKYMECHTBI NPCANIPUATUSA

Bradems HeoOXOOUMBIMU
3HAHUSIMH TUTST
MPUMEHEHUS B
npodheCCUOHATTbHON

MIPOEKTHOU EATEIBbHOCTH.

IToporoBelii  ypoBeHb | Biadems HaBbIKAMH —ITOHCKA
(obs3aTeTbHBIN) HEOOXOUMBIX TTOKYMEHTOB B
chepe MAMMUHOCTPOCHUS U
IPOEKTHPOBAHMSI.
IToBbItIeHHBIH YPOBEHDb | Bradems HaBbIKAMHU
(MO OTHOLIEHWIO K | IPUMEHEHHs Ha  MPAKTHUKE
MOPOTOBOMY YPOBHIO) | CYIIECTBYIOIIETO
3aKOHOMATENbCTBA B 0OJacTu
3aI0UTBl  WHTEJUIEKTYJIbHON
COOCTBEHHOCTH, O(QOPMIIEHUH

MNaTCHTHBIX 3asABOK.
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Kon

ITokazarenn
KOMIIETE ITkana oueHnBaHus Kpurepun ouenusanus
c(hOPMUPOBAHHOCTH
HIIH
OIIK-12 | 3nams ocHoBbl paboTs! Ha | [Ioporoseiii ypoBeHb 3nams OCHOBBI padOTHI €

OBM c uenpr0 moucka u
cbopa HeoOXOoaUMOMN
uH}popmauuy,
NPUMEHEHHsT KOMITBIOTEPA
oopmiierun padot

(obst3aTenbHBbIIN)

OBM, conyTcTBYIOLIUMU
nporpaMMamMu H
IPOTPAMMHBIM 00€CTICUEHHEM.

IIoBBIIEHHBIN YPOBEHD
(M0 OTHOWIEHHIO K
MOPOTOBOMY YPOBHIO)

3namo HEOOXOANMBbIE
MPOrPaMMBbl bl &
NPOAYKTUBHONW  paboThl B
obnactu NPOEKTHPOBAHUS

TEXHOJOTUICCKUX MTPOLECCOB U
MalIrH.

Ymemno cobupatb
HEOOXOANMYIO

UH(POPMAITHIO, YUTaTh
auarpaMmbel UM rpa UKy,
COIOCTABJIATD u

UHTEPNPETUPOBATL UX B
cBoeii padore.

Iloporosblii  ypOBEHb
(obst3aTenbHbIIN)

Ymems opueHTupoBatbcs C
NOMOIIBID  KOMIBIOTEPA B
CIPAaBOYHBIX M 3JIEKTPOHHBIX
0azax oTpaciu.

IloBbIlIEHHBIN YPOBEHD
(M0 OTHOWIEHHIO K
MIOPOTOBOMY YPOBHIO)

Braoems HaBbIKaMH PaldOTHI B
3JEKTPOHHBIX W CIPABOYHBIX
0azax OTpaciy.

Brnaoems  wnpopmanmeit
o MapKHPOBKaM
3JIEMEHTOB, METAUIOB U
CIUIABOB M HMX TOHCKOM B
CONYTCTBYIOLIEH

auTepaType

Iloporosblii  ypOBEHb
(obst3aTenbHBbIIN)

Braodems HaBLIKAMH ITOUCKA
HEOOXOUMBIX JTOKYMEHTOB U
uHbopMalmu st pabOThI

IIoBbIIEHHBIN YPOBEHD
(M0 OTHOWIEHHIO K
MOPOTOBOMY YPOBHIO)

Bnaoemyo HaBbIKaMH
NIPUMEHEHUS CIIPaBOYHOM
JIUTEPATYy PhI, SIEKTPOHHBIX

PecypcoB CETH HHTEPHET

4. KommereHTHOCTHO-OpueHTHpoBaHHbIe 3anaHus (KO3)

OCHOBHBIM CpeACTBOM (POPMHUPOBAHHUSA KOMIETEHTHOCTEH BBICTYNAIOT KOMIIETEHTHOCTHO-
OpI/IeHTI/IpOBaHHbIe 3a0aHUA:
— BOMPOCHI 1Jisi cobecenoBanust o Pasnenam 1, 2, 3, 4, 5, 6 (cemectp 2);
— BOHpOCbI AJIsT IOATOTOBKH K BKSaMeHy;

- 33/1aHUs] HA KypCOBOM MPOEKT.

Hannasle KO3 mpencraBisitoT coOOM KOMIUIGKCHBIE 3aaHusl, NpPEAHA3HAYCHHBIE ISt
KOHTPOJISI YPOBHS YCIEBAEMOCTH W OCBOCHHUS KOMIIETEHIM y CTyJeHTa IO BCEM pas3aeiiam
OUCIUIUTHHBI « MOJeTupoBaHue MapaMeTPOB U MPOLECCOB TEXHOJOTHYECKUX MAIIIHHY .

JList TeKyIero KOHTPOJIsl IPUMEHSIIOTCS COOeCeI0BAHUS U BBIMIOJTHEHHE KYPCOBOTO MPOEKTA.

CobecenoBanre - 3TO CPEACTBO KOHTPOJSI, OPTaHM3OBAaHHOE Kak CIeluaibHas Oecenma
npernoaasaresisi ¢ 00y4arIMUMCs Ha TEMBI 10 KAKIOMY pasaesy AUCHUTLIUHBI U PACCUUTAHHOE Ha
BbISICHEHHE 0ObeMa 3HAaHUH O0y4aromerocs.

ITpome:xy TOUHBIN KOHTPOJIb IPEACTABISIET COOOH IK3aMeH.
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Bonpocs! aas codecenopanusi / TemaTuka AHCKYCCHH

no AUCHHUIIJINHE «MOZ{CJ’[HpOBaHI/Ie napaMeTpOB H npoueccons TEXHOJIOTHYECCKHX MAIIITHH)»
(OTIK-5, OTIK-12, TIK-5, TTK-6)

1 npenmer, 3aga4u U Coaep>KaHUE TUCLUILIHHBI

2 OCHOBHBIE TIOHSITHSI TEOPUH MOJIEITMPOBAHHUS TEXHOJIOTHYECKHIX MPOLIECCOB U OOBEKTOB B
MIPOU3BOACTBE

3mMareMaTU4eCKue METONbI

4. matemaTH4eCcKasi MOAENb

5. aproputm

6.METOOJIOT U OCTPOSHHS MATEMATHIECKUX MOJIeNIel, HEOOXOIUMOCTh CUCTEMHOT'O HUCCIIEOBAHU
sl 1 COBEPLICHCTBOBAHUS CIIOCOOOB MOZIEITMPOBAHUS

7 xnaccupuKaus METOIOB MOACITUPOBAHUS

8. BUJbI IEPEMEHHBIX, UCIIOJIb3YEMBIX B MOAEIU

9. xaccuduKays U CoaepKaHue 3a1a4 ONTHMHU3ALNN 1 MOJEINPOBAHUS TEXHOJIOTHIECKHUX MPOLIE
CCOB

10.MeTOABI CTATUCTUYECKON OLIEHKH CBSI3U MEXKAY MapaMeTpaMu TEXHOJOTHYECKHUX MPOLIECCOB

11.. cnocoOrI 3a1aHUsT NCXOAHOM WH(POPMALTMHU 1JIST MOAECITUPOBAHUS TEXHOJIOTHUECKUX MPOLIECCOB.
BUJIbI CBSI3€M MEXly TapameTpaMu

12. rpaduyeckne MeTONBI BBIIBJICHUS M OLICHKH CBS3H MEXKIY MapaMeTpamu

13. guarpamMmMa «IIpU4HHA-CIEACTBUEY .

14 nuarpamMma pacceuBaHus

15 3nemMeHTBI KOPPEIALUOHHOTO

16 cucTeMsl ABYX CIIy4YaliHbBIX BEIMYHH. KOPPEJIALUOHHBI MOMEHT U KOPPESILIUOHHAs MaTPULA CH
CTEMBI IByX CIIy4alHbIX BEJIUUYNUH

17 ko3¢ duUIeHT KOpPesILH, HOPMUPOBAHHAS KOPPEISIIMOHHAS MaTPHULA CUCTEMBI ABYX CIy4ailH
BIX BEJIUYUH

18 moHsATHE O PErPECCHOHHOM aHAN3e

19 BeIOOp BHAa (PyHKIIMOHAIBHOW 3aBUCUMOCTH.

20 MeTon HAaMMEHBIINX KBAIPATOB OLEHKHU MapaMeTpoB (yHKIIMOHAIBHON 3aBUCHMOCTH (TIapameTp
OB YpaBHEHHsI PErpecCum)

21 oueHka CTaTUCTUYECKONW 3HAYMMOCTH PErpPECCUOHHON MOJENN

22 aHanmu3 OCTaTKOB KaK METOJ MPOBEPKU aI€KBATHOCTH PErPECCUOHHON MOAENH

23 nucnepCUOHHBIN aHAIN3 YPaBHEHUS

24 cToxacTU4eCcKOe MOAEIUPOBAHNE TEXHOJIOINYECKUX MPOLECCOB. METOJ MOHTE-KapJIo

25 cymHOCTb U OCHOBHBIE MOHATHS METO/Ia CTATUCTUYECKOrO MOACIUPOBAHHUS

26 MOOEeNMpPOBaHUE CIYYaNHbIX SIBICHUN

27 MOAETUPOBAHNE CIYYaiHBIX COOBITHI

28 MoAenTUpOBaHUE OJHOTO CIIyYaitHOTO COOBITHS

29 MoaenupoBaHUE NOJHON IPYIITBI HECOBMECTHBIX CITYYaiHbBIX COOBITHIA

30 MopenupoBaHuE CIy4alHbIX BEJINYNH

31 MopenupoBaHuEe JUCKPETHOM CIIy4aiiHOU BEJIMYHUHbI
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Bomnpocsl ay151 IOATOTOBKH K 3K3AMEHY
no aucuuniauHe «Moaeauposanue napamMeTpoB U MPOLECCOB TEXHOJOIHYE€CKHX MALIHH»
(OIIK-5, OIIK-12, I1K-5, TIK-6)

1. O6bekT MopenupoBanust. OCHOBHBIC TIOHSATHS U OTIPENEICHUS.

2.Mecto W poNb MAaTEeMAaTHYECKOrO MOAEIMPOBAHMS B  3a7adax MCCIENOBaHUS,
MPOEKTUPOBAHUS U ONTUMHU3ALIMH TEXHOJOTHUECKUX CUCTEM?

2. Kakue OCHOBHBIE NPHUHIMIBI HCHONB3YKOTCA MNPU INOCTPOCHUU HCCIEN0BATEIbCKON
Moaemnun?

3. Knaccudukanus mpoueccoB Kak 00beKTOB MOASTUPOBAHHUS

4. ITocTaHOBKA 337a41 MOAETUPOBAHUS B OOIIEM BUJIE

5. CTpyKTypHO-TapaMeTpUIeCKOe OMMUCAHNE 1 HA3HAUYECHHUE ITapaMeTpOB O0bEKTa

6. /IucKpeTHbIE U HENPEPBIBHBIE MOJETH

7. HazoBuTe 001Me MPUHIMITEI COCTABJICHHUS Y PABHEHUI TUHAMUKH.

8. MaremaTuyecknii anmnapar, UCIIOJIb3YEeMbIi PU CUHTE3€ MaTeMaTndecko Monenun

9. Meroa akTUBHOTO U MACCUBHOTO SKCIIEPUMEHTA?

10. Kak onpenensiercst u3ruOHast >keCTKOCTh CTPEJIbL, PYKOSATH U Tpy3a?

11. DxcepuMEHTAIbHO-CTATUCTUUECKHE METOIbl MATEMATHUECKOIO OIMCAHUS

12 OcHOBHbIE IOHATHS TEOPUH CIYyUaNHHBIX BEJIUYUH?

13. Kak npuBOAATCS JKECTKOCTM YHOPYIMX 3JIEMEHTOB IPU  MOCJIEN0BATEBbHOM,
napajuleIbHOM U CMEIIaHHOM COEANHEHUSIX ?

14. TaTepnioNsauOoHHbIE METOABI 00PaOOTKH UCXOMHBIX JAaHHBIX

15. Uatepnonsiumonnast popmyiia HeroTOHA ¢ pa3aeeHHbIMU PA3HOCTSIMU

16. Muorounen Jlarpanxa

17 MeTtonsl iepBUYHON 00pabOTKH CTATUCTUYECKUX TaHHBIX?

18. Metons! pernenus nudepeHUnanbHbIX YPaBHEHUH

19.Meroas! Pynre-KyTra

20 Metoasl NPOrHO3a U KOPPEKLIUH

21.0030p MaTeMaTHYECKHUX U CTATUCTUYECKUX CUCTEM?

21



5. Meronuueckue mMaTepuansl, ONPEAENIOLIINe IPOLENypbl OLICHUBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WJIN) OTIBITA ESITEIbHOCTH, XapaKTepU3YIOIIUX 3Tarbl (OPMUPOBAHHUS KOMIIETEHLIUH

Kox Yporenn ®opma o PesyabTar
% BBITIOJIHEHNS | MAX Pe3yJbTaT, 0AJLT
KOMIIETEHITHH| ocCBOEHMSI KOHTPO.IsI 00 y4aI0Eerocsi
Tloporoseii  |CobecemoBanue 3
OIIK-5 TloBbimeHHBIH Case-study (xeiic- 4
METO/))
ITpoasuHyTHIA |JIHCKYCCHS 5
Tloporossrit CobeceoBaHue  |<50 — 3
OIIK-12  |TloBbIIEHHBIH Case-study (xefic- |kommeTermms He 4
METOJT)) ocBoena — 0
ITpoasuHyTHIA |JIHCKYCCHA 6amos, 5
Toporossrit  [CobecenoBanme  [>50 — 3
I1K-5 IToBbImICHHBIN Case-study (kefic- |KOMICTCHLILE 4
METON)) OCBOCHA — Max
TpoasunyThi |JIMCKyCcCHs Oamn 5
Ioporossrit  [CobecenoBanme 3
T1IK-6 TloBbimeHHBIH Case-study (xeiic- 4
METO))
IIpoasuHyTHIA [JIHCKYCCHI 5
Beero 5a cemecTp Cpemaee apuMETHUCCKOC IO BCEM YPOBHIM
OTIK-5, TeMmaTHKA Onpeemiercs
OITK-12, Kypeosoit COBBIX Hfg[(f[ ;IaTe eM 6
TIK-5, TpocKT KygeKTOB HpKO?)ﬂ i
TTK-6 P i
OLIK-5, Omnpenensercs
OITK-12, Bonpocs! s TpCACI
JK3aMeH TIPETOIaBATEIEM 6
TIK-5, MOATOTOBKH 5 KO3
I1K-6
10 3 Gawion geynonnemopme.m,ﬂ
HTOTOBBIN PE3YJIBTAT 3...5 6ai0B YAOBJICTBOPHUTE/IHLHO
6...8 6ani0B XOPOoIo
8...10 6aioB OTJIMYTHO
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