degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OCHOBEI IMPOCKTUPOBAHUA SHCPTOCUCTEM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa HAaHOMETPOJIOTUHN U HAHOMATEPHAJIOB

Kypc: 1

KBau(pukanus: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 0 yac.
nabopatopusbie 3anaTus: 30 yac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4
[IporpamMmy cocraBunu:

M.C. CUTHHKOB, KaHJ. TEXH. HAayK
IL.E. bonTeimos

A.B. Ceprees, kanz. (pu3.-mMar. HayK
J.K. I'peb6rios

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl HAHOMETPOJIOrHK U HaHoMaTepuaiioB 12.02.2024



AHHOTANMA

Z[I/ICL[I/IHJ'II/IHa «OCHOBEI MMPOCKTUPOBAHUA OHCPrOCUCTCM» HaIlpaBJICHA Ha HU3YyUCHUC

MOACJIbHO-OPUECHTUPOBAHHOTO  CUCTEMHOI'O

WHXAHUPUHTA C [eJdbio  (QOPMHUpPOBAaHUS MPOMUIBHBIX

KOMIIETCHLIMHA W MPEICTABICHUN O CTaHIAPTU3alUH, CUCTEMHON pa3paboTKe, MIIaHUPOBAHWH, pealr3aluu
Hay4YHO-TEXHUYECKUX IPOEKTOB B 00JaCTH HAKOIMUTEINICH SHEPTUH U IPYTUX CIIOKHBIX (PU3HMUECKHX CUCTEM.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (QopmupoBanne y oOydarOIIMXCSl 3HAHWH OCHOBHBIX NPUHLUIIOB IPOCKTUPOBAHUS CIIOKHBIX
(U3MYECKUX CHCTEM, OCBOCHHE NPHUHIUIIOB MOACIUPOBAHUA W CHCTEMHOIO IPOCKTHPOBAHUS,
pa3BUTHE KOMIICTEHIMH B 00JacTM CHUCTEMHOM pa3pabOTKH, IUIAHMPOBAHMSA, pean3aluu
HAy4YHO-TEXHHYECKHX pa3paboTok. lloimydeHne TeopeTHuecKHX 3HAHUH M MPAKTUYECKUX HABBIKOB B

00J1acTH COBPEMEHHBIX MOAX00B I (POBOrO MPOSKTUPOBAHUS Y MOJECITHPOBAHMS.

3agauu AV CUMILUINHBI
- ¢opmupoBaHre 0a30BBIX 3HAHUHA B

00JIacTH OCHOB MOACJIBHO-OPUCHTUPOBAHHOTO CUCTCMHOI'O

WHKUHUPHUHTA, CHUCTEMHOM  pa3paboTKH, TNPOEKTHPOBAHMSA, JKM3HEHHOTO IIMKJIA  M3JCIH,
CTaHJAPTU3ALUH, OPraHU3aLWH, YIPABICHUS TPOPUIBHBIX CUCTEM JESITEILHOCTH;

- OCBOCHHE METOJOB M TIOIXOJ0B B 00JIACTH MPOSKTHPOBAHMUS, CO3JAHUS U TIPUMEHEHUS TEXHUUECKUX
CHCTEM U KOMIUIEKCOB Ha puUMepe MoAPOOHOTOo pa3dopa KOHKPETHBIX 3a/1ay;

- OCBOCHHME HAaBBIKOB CaMOCTOSITEIILHOU c60pa HUCXOOHBIX  JAaHHBIX, IIOCTaAaHOBKH 3aJadu,
NpCABApPUTCIIbHBIX OHLCHOK, aHalln3a TCKYHICIO0 YPOBHSA Pa3BUTUA TEXHOJIOTHI MOACIINPOBAHM,
MPOCKTUPOBAHUA U MPUMEHCHUA CIIOXHBIX (i)I/ISI/IT-IeCKI/IX CUCTCM, a TAaKKC XHMMHUYCCKHX HMCTOYHUKOB

TOKa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruro JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyEeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




YMETb:

- OCHOBHBIC TIOHATUA W MNPUHIUIBI MOACIBHO-OPUCHTHUPOBAHHOTO CHUCTCMHOI'0O HWHKWHUPUHIA H

IIPOEKTHPOBAHNS;

- OCHOBHBIE CTaJUHU XU3HEHHOTO LMKJIAa HAyYHO-TEXHHYECKOTO MPOAYKTa B 00JACTH HAaKONHTEIeH
SHEPI'UHU, OLIOPHBIE APXUTEKTYPHI LIEJIEBbIX CUCTEM;
- CTPYKTYPY U apXUTEKTYPbI CUCTEM JAESTEIBHOCTH B 00JaCTH HAKOIUTEJCH SHEPI UL,
- COBPEMEHHBIE OTEUECTBEHHBIC M 3apyOe)KHbIE CTaHIAPThI B OOJIACTH NMPOEKTHPOBAHMS, KOHTPOJII

Ka4CeCTBa U YIIPABJIICHUA IIPOCKTAMU.

- OIICHHUBATh YPOBCHbL TOTOBHOCTH TEXHOJIOTUI B 00aCTU HAKOMUTEICH OHCPIruu,
COCTaBJIAATL CXEMY [JCJIICHUA U
MMPOTHO3UPOBATH JKM3HEHHBIN OUKII Hay‘IHO-TeXHH‘leCKOﬁ MMPOAYKIIUH,

- OCYHCCTBJIATH JACKOMIIO3ULIHIO CHUCTEMbI

- (hopMHPOBATH APXUTEKTYPY CUCTEMY AEATEIBHOCTH ISl CIIOKHBIX (PU3NYECKUX CHCTEM.

BJIAJIETh:

W/WIN  TIPOEKTa,

- MCTOAaMU MOJACIBbHO-OPUCHTUPOBAHHOTO CUCTCMHOI'O MHXXUHUPHUHIA U IMAPpaMCTPHU3AlNUUN CIIOXKHBIX

(UBHYIECKUX CUCTEM;

- MCTOAAaMU IIJIAaHWPOBAHUA U YHPABJICHUA ACATCIBHOCTBIO I1O pa3pa60TI<e U NPUMCHCHUIO CJIOKHBIX

(UBNYIECKUX CUCTEM;

- HaBbIKaMH CaMOCTOSATCIILHOTIO OPHUCHTHUPOBAHUA B HpeI[MeTHOﬁ Hay‘lHO—TeXHH‘IeCKOﬁ ¥ TIATCHTHOM

nH(pOpMaIINH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

BBenenne B Kypc, marepuainbl, METOMBI,

1 WHCTPYMEHTHl W TIpaBHJia OpPraHU3aIUU 1 1 6
o0y4eHus Ha Kypce

) BBenenue B MH)XKEHEpUIO, OCHOBHBIE | 1 6
MOHATHUS O MEXaHU3MAaxX M MaIIMHAX
Cranpaptuzanus u3aenui,

3 KOHCTPYKTOpPCKasi M TEXHOJIOTHYecKas 1 1 6
JOKYMEHTAIUS

4 Beenenne B udpoBoe NpOEKTHPOBAHNE 1 1 6

5 MOI[EJILHOV - OPUEHTUPOBAHHBIN | 1 6
CHUCTEMHBIA MH)KUHUPUHT

6 Konuentyanshoe MPOEKTUPOBAHHE ) 5 6
CIIOKHBIX (PU3NYIECKUX CUCTEM

7 OCHOBBI  MOZENUPOBAHUS  (HUIMUECKUX ) ) 6
MPOLIECCOB

8 MonenupoBaHue TEIIOBBIX IPOLIECCOB 2 2 6

9 Pacuer HAJEeKHOCTU 3JIEMEHTOB ) 5 6
CIIOKHBIX (PU3NYIECKUX CUCTEM

10 |[IpoyHOCTHBIE pacdyeThl KOHCTPYKIIUN 2 2 6

1 BoruncnurensHele METO/IbI B ) ) 3

MOACINPOBAHNUU ITPOLCCCOB




12 Koneuno-pa3zHocTHBIE pacyeTsl B ) ) 4
(U3MIECKOM MOJECIMPOBAHIH MEXAaHUKU

13 Koneuno-pa3zHOCTHBIE pacueTsl B ) 5 4
MOJEJIMPOBAaHUM TEILUIOBBIX IIPOLIECCOB
Koneuno-pa3zHocTHBIE pacyeTsl B

14 MOJCIIUPOBAHUU KUJKOCTHON U Ta30BOil 2 2 4
JUHAMUKH

15 [lapamerpuzauuss ¥  MareMaTuyecKoe 1 1 3
MOJEJINPOBAaHUE CUCTEM

16 1D MIPOEKTUPOBAHUE CIIOKHBIX ) ) 4
(U3NYECKUX CUCTEM

17 OCHOBBI ATEKTPOTEXHUKH 2 2 4

18  |IIpoexTnpoBaHKE SHEPrOyCTAHOBOK 2 2 4

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. BBenenue B Kypc, MaTepuasbl, METOAbl, HHCTPYMEHTHl M NpaBWiIa OpraHu3anuyd oOy4deHHs Ha
Kypce

MupoBast ucTopusi HHXUHUPUHTa. BBeeHue B cucTeMHbli MHKUHUPUHT CoBMELLEHUE U
UHTErpanus MHXKUHUPUHIA IPOYKTa U MHKUHUPUHIA CUCTEM JEATEIbHOCTU. Pa3BUTHE CUCTEMHOIO
WHXMHUPHUHIA HA COBPEMEHHOM 3Talle.

2. BBenenue B HWHXCHCPUIO, OCHOBHBIC MTOHATUA O MCXaHU3Max U MallIMHaX

Wmxenepus: onpeneneHue u odmactu npuMeHeHus. OCHOBHbIE NPHHLUIIBI paOOThl MEXaHU3MOB U
MamuH. Kiaccudpukaums mexaHusmMoB W MamuH. [IpuMepbl THIOBBIX MEXaHH3MOB M MAIWH.
Kunemaruka n auHaMuka MexaHu3MmoB. [IpyMHIMIBL IPOEKTUPOBAHUA MEXaHU3MOB M MaluH. Poib
WH)XEHEPOB B Pa3pabOTKE W COBEPLICHCTBOBAHMM MEXAaHHW3MOB M MamuH. [IpoOieMbl U BBI3OBHI B
MH)KEHEPUH JUTS pa3pabOTKU CIOKHBIX (PU3NYECKUX CHUCTEM. TeHIEeHINN U HOBAllUU B HH)KEHEPHH.

3. CranpmapTu3anus u3aeauil, KOHCTPYKTOPCKas U TEXHOJIOTHYEeCKast JOKYMEHTAIUs

OcHoBHBIE NOHATUA U omnpeneneHus. Hopmbl 1 npaBuia craHaapTU3aldd. YYacTHUKUA U OPraHbl
cTaHgapTu3anuy. Buapl cranaapruzannu. 3aaqyd v NPUHLIMIIEI cTaHnapTu3anui. KoHcTpykropekas
JOKyMEHTAIMs: OCHOBHbIE TpeOoBaHUS M ee cocTaB. CTaHIApTHBIE 3JIEMEHTHl KOHCTPYKTOPCKOM
nokymentauun. O0o3HadeHns u o0mue mpaBuia o(GOpMIICHHS KOHCTPYKTOPCKOM IOKYMEHTALMH.
OcHoBHbIE TpeOOBaHUS K TEXHOJIOTHUECKOH mokyMeHTarmu. OdopmiieHne TeXHOIOrn4ecKon
JoKyMeHTauuu. Hopmbl M mpaBuiia MOATOTOBKM NPOCKTHOH M paboueld moxkymeHTanuu. Pomu u
00S13aHHOCTH KOHCTPYKTOPOB M TEXHOJOTOB B IIOATOTOBKE JOKyMeHTanuu. lcnonb3oBaHue
CTaHAAPTU3alMN M JOKYMEHTalMu B IIPOM3BOACTBEHHOM mporecce. KoHTponmb M ymnpasieHue
Kaue€CTBOM B COOTBETCTBUU C JOKyMEHTALUEH.

4. Beenenue B un¢ppoBoe NpOEeKTHPOBAHHE




Yro Ttaxkoe mmdpoBoe mnpoekrupoBaHue. OCHOBHBIE TNPHHLUUIBI W KOHLENIHUU LU(PPOBOIO
npoekTupoBanusa. MHCTpyMeHTs UQPOBOro MpOEKTUPOBaHUsS. Buiubl U HampaBieHus HU(PPOBOrO
npoextupoBanus. Ilponecc mudpoBoro npoexkTupoBanus. TexHn4eckne TpeOOBaHMS U CTAHAAPTHI B
uuppoBoM npoekTHupoBaHuu. llpumepsl. llepcnekTwBBl W HampaBieHUs Pa3BUTHSA LUPPOBOrO
npoexkTupoBanus. Poib 1udpoBoro npoekTHpoBaHKs B COBPEMEHHOW NHIYCTPUH U On3Hece.

5. MonenbHO — OpUEHTUPOBAHHBIN CUCTEMHBINA UHKUHUPUHT

BBCI[GHI/IG B MO,I[eHBHO—OpHeHTHpOBaHHBIfI CHCTECMHBIN WHKUHUPUHI. OCHOBHEBIE KOHICTIIUKU H
MPUHOUIIBI MOACIBHO-OPUCHTUPOBAHHOI'O CUCTEMHOI'O HHXXUHUPUHTA. AJ'IFOpI/ITMLI MOJCIIMPOBAaHMSI.
HpOCKTI/IpOBaHI/Ie n pa3pa60TKa MOI[GJ'IGﬁ. HpI/IMeHeHI/Ie MOACIIbHO-OPUCHTUPOBAHHOIO CUCTCMHOTI'O
WHXUWHUPHUHIA B PAa3JIMYHBIX OTpacCisiX. I/IHCTPYMCHTBI U TEXHOJIOTHH, HCIOJIb3YEMBIC B
MOACIbHO-OPUCHTHUPOBAHHOM CUCTCMHOM  HWHKUHUPHUHIC. HpI/IMepLI yCHCH.IHOﬁ pcain3annun
MOACJIbHO-OPUEHTUPOBAHHOT'O CUCTEMHOI'O MH)KUHUPHHTA.

6. KonuenryanabHOe IPOEKTHPOBAHUE CIOKHBIX (PU3UUECKUX CHCTEM

[ToHsiTHE KOHIIENTYalIbHOTO MPOEKTUPOBAHUS CIOXKHBIX (pusndeckux cucreMm. OmnpezneneHue menen
MpoeKTa U TpeOOBaHUH K M3AEIHI0. AHAJIM3 CYIIECTBYIOIIMX PEIICHUI U TexHonoruil. Paspaborka
KOHIIETIIINH NTpoekTa. OnpeneneHre KOMIOHEHTOB U MOACUCTEM u3zenusi. BeiOop n npoektupoBanue
CTPYKTYpbl cucteMbl. [IpoekrtupoBanue uHTEp(EHCOB M B3aUMOIECHCTBUS MEXIYy KOMIOHEHTAMH.
OueHka M aHaiaM3 BO3MOXKHBIX PUCKOB M mpoOneM. Pa3paboTka miaHa M paclUCaHusl NPOEKTa.
Co3naHue MpOTOTHIIOB, MOJEIBHBIX CTEHIOB M TECTHpOBaHME cucTeMbl. OIeHKa MPOEKTa U €ro
ontuMu3anys. Pa3paboTka JoOKyMEeHTAIlMK U MHCTPYKIMH AJIS1 HCIIOJIb30BAHUS CUCTEMBI. Peann3anus
1 BHeApeHne npoekTa. [Togaepixka U COMpOBOXKIEHUE CUCTEMBI TIOCIIE BHEAPEHUS.

7. OCHOBBI MOJEINPOBAHUS (PU3HUUECKUX MPOLIECCOB

Beenenne B MonmenupoBaHue (usmueckux mporeccoB. OCHOBHBIE METOABI M TOAXOIBI K
MOZAEIMPOBaHMIO.  Maremaruueckue  Monenu — (GU3MYecKHX  mpoueccoB.  KommbrorepHoe
MoJenupoBaHue (uznueckux mpoueccoB. Bamumanus w Bepudukanmus mopene pusHuecKux
npoueccos. [IporpaMmHble HHCTPYMEHTHI Ul MOJETHPOBaHUS (usndeckux mporeccoB. IIpumepst
MOJEJINPOBaHUs (PU3UMUECKUX MPOLECCOB.

8. MOI[CJ'II/IpOBaHI/Ie TCILIOBBIX ITPOLICCCOB

TemoBoit GamaHc u  TemwiooOMeH. MonenupoBaHUe TEIUIONPOBOAHOCTH W TeIUIoNepeaayn.
Mopnenuposanue KOHBEKTHUBHOTO TEILIONEPEHOCa. Mopnenuposanue TEIUIOU3ITY4EHUS.
MopaenupoBaHre TEMJIOBBIX MacCOOOMEHHBIX MpOLeccoB. MonenupoBaHUE TEIUIOAKKYMYISIIUN H
TeruiopacupeeneHys. MoaenupoBaHue TEIJIOBBIX IIPOLECCOB B MHXKEHEPHBIX cucTeMax. MeTosl
YHUCJIEHHOTO MOJIEMPOBAHNUS TEIUIOBBIX ITPOLIECCOB.

9. Pacuer HaACKHOCTH 3JICMCHTOB CJIOXKHBIX (1)I/ISI/II{GCKI/IX CHUCTEM

OmpeneneHue TMOHATHS HAJSKHOCTH M €€ pOJb B CIOKHBIX (H3MYECKHX cHcTeMax. Pacuer
BEPOATHOCTH O€30TKa3HOH pabOoThl 3IEMEHTOB C IOMOIIbIO CTAaTUCTHYECKMX MeTomoB. Pacuer
HaJIe)KHOCTU DJIEMEHTOB C HCIOJIB30BAHUEM TEOPHH HAJCKHOCTH W MaTeMaTHYSCKOTO aHajH3a.
OueHka W NPOTHO3MPOBAHHME HAMEKHOCTH CIOXKHBIX (PU3NYECKHX CHCTEM Ha OCHOBE JAHHBIX O
HaJI)KHOCTH €€ KOMIIOHEHTOB. VICIoNb30BaHNE MOJCTHPOBAHUS M CUMYJSIHMU IS aHAJIH3a
HAJI)KHOCTU DJIEMEHTOB CJIOKHBIX (Du3ndeckux cucteM. DakTopbl, BIUSIONIME HAa HAAEKHOCTDH
SNIEMEHTOB CIOXHBIX (pU3ndyeckux cucreM. MeToAbl HCHBITAHWH M TPOBEPKH HAICKHOCTU
3NIEMEHTOB CIOKHBIX (PU3NYECKUX CHCTEM.

10. IIpouHoCTHBIE pacyeThl KOHCTPYKITUH



OcHOBHBIE NOHATUS U OIpEAEIEHHS B IPOYHOCTHBIX pacueTax KOHCTpyKuui. MexaHuka
nedopMHupyeMOro TBepAoro Tena. Teopus ynpyroctu — ocCHOBHbIE MOHATHS. KpuTepun npo4HOCTH U
paspyuieHust mMarepuasnioB. CxeMbl U MOAEIH KOHCTPYKIMHA. CrocoObl ONpeneneHnsi BHYTPEHHUX
YCWIIMHA B KOHCTPYKIMSX. PacueT MpoYHOCTH 21EMEHTOB KOHCTPYKIMI Ha pacTsSKEHHE, Ha CXKaTHe,
Ha M3ru0, Ha KpydeHue. PacueT NMpOYHOCTH CBapHBIX COEAMHEHHMH. PacdeT mpocTpaHCTBEHHBIX
KOHCTPYKIMH. PacdeT NpOYHOCTH KOHCTPYKIMH IpH ydeTe M3MEHEHMs TeMmIeparypel. Pacuer
MPOYHOCTH KOHCTPYKIMH Ha ycTanocTb. OCOOEHHOCTH HMPOYHOCTHBIX PACUETOB PA3IUYHBIX BHJIOB
KOHCTPYKIMH. [I[puMeHeHne KOMIIBIOTEPHBIX IPOTPaMM JJIsl IPOYHOCTHBIX PACYETOB.

Cemecrtp: 2 (Becennuit)
11. BeranciuTenbHbIe METOIBI B MOJICITMPOBAHHHU TIPOLIECCOB

OCHOBBI BBIYMCIUTEIbHBIX METOOB B MOJEIIMPOBAHUM NPOLIECCOB. MoeInpOBaHUE AUHAMUUYECKUX
cucreM. Pemenune auddepeHunanbHbBIX ypaBHEHHH B MOJCIMPOBAaHMM MpoleccoB. YuncieHHbIE
METO/bl pellleHusl ypaBHeHUH. Mcrnonb30BaHHE METONOB KOHEUYHBIX HJIEMEHTOB B MOJCIUPOBAHUM.
Metoast MonTe-Kapiio B MOAETMPOBAaHUH MTPOLIECCOB. ATOPUTMBI ONITHMHU3ALMH B MOJIEITUPOBAaHUI
npoueccoB. CHUMYISIIMOHHOE MOAEIMPOBAHUE U €ro IPUMEHEHHE B HAayKe M WHXKCHEPHH.
BoruncnurensHble METOABI B MOICIHMPOBAHMHM (PU3MUECKUX MPOLEccCOB. MeToApl MallMnHHOTO
00yueHHs ¥ HCKYCCTBEHHOTO MHTEJUIEKTa B MOJICIIMPOBAHUH ITPOLIECCOB.

12. Kone4HO-pa3HOCTHBIE pacyeThl B (PU3HMUECKOM MOJICIMPOBAHUU MEXaHUKH

BBenenne B KOHEYHO-pa3HOCTHBIE MeTONbl. OCHOBBI (DPM3MUECKOTO MOJCIHMPOBAHUS B MEXaHHUKE.
Maremarnyeckrue OCHOBBI KOHEUHO-Pa3HOCTHBIX METO/IOB. BbIYHMCIUTENBHBIE ACTIEKTHI M aJITOPUTMBI
KOHEYHO-Pa3HOCTHBIX pacyeroB. [loHsATHe jkecTkoi 3amaunm Komm aist cucreM OOBIKHOBEHHBIX
muddepentmansabix ypaBaenuit (KC O/1Y). Metosl YrcIeHHOTO pereHus xecTkux cuctem OJ1Y:
omHomaroBele (HessBHBIE MeToabl PyHre-KyTThl, MeTonsr Po3enOpoka) u MHOTOIIAroBbie ((hopMysibl
T epeHIpoBaHus Ha3am).

13. KoHe4uHO-pa3HOCTHBIE pacUeThl B MOAEIMPOBAHUN TEILUIOBBIX MIPOILIECCOB

VYpaBHeHHE NiepeHoca. YpaBHEHHE TEIIONPBOIHOCTH. 3aqa4ya Koy A cucteMbl O1Y. PazHOoCTHBIE
METOABl pELeHHUs] 3ajad, ONUCHIBaEMBIX IU(GPEpEeHINATBHBIMA YPAaBHEHUSIMH B YaCTHBIX
IIPOU3BOJHBIX. METObI IOCTPOEHUS ANIIPOKCUMUPYIOLIUX PA3HOCTHBIX YPAaBHEHUH Ui ypaBHEHUH
B YaCTHBIX MPOMU3BOJAHBIX. ANIPOKCHMAIUSA, YCTOMYMBOCTh, CXOOUMOCTh. IIpuemsl nccnenoBaHus
Pa3HOCTHBIX 33734 HA YCTONYUBOCTb.

14. KoHe4HO-pa3HOCTHBIE pacdyeThl B MOAEIMPOBAHUH KUAKOCTHON M Ta30BON JUHAMHUKHU

Pemenne ypaBHenuii HaBpbe-CTokca ¢ HCNONB30BAHMEM KOHEYHO-PA3HOCTHBIX  METOJIOB.
MopnenupoBanue TypOyJEHTHOCTH € TIOMOLIbI0 KOHEYHO-PAa3HOCTHBIX METO/IOB.

15. HapaMeTpmauHﬂ U MaTCMaTU4CCKOC MOACIIMPOBAHUC CUCTEM

BBenenne B mapaMeTpu3alMIi0 U MaTeMaTHUYE€CKOE MOAETHPOBAHUE CIOKHBIX (PU3MUYECKUX CHCTEM.
MaremaTtndeckre MEeTOIbI JUTs TapaMeTpu3aluy U MozenupoBanus. CloxkKHbIe (PU3NUECKUE CHCTEMBI
nu ux ocobeHHoctu. CrarucTuueckas mnapameTpusauuss u MoaenupoBanue. OnTumalbHOE
yIpaBICHUE U MapaMeTpu3alys CIOXKHBIX cuUCTeM. [Ipumeprl NpuUMEHEHHs NapaMeTpu3alud U
MOJEJINPOBAHUSI B Pa3IM4YHbIX 00nacTsax (pu3uka, XUMUsL, TEXHUKA U Ap.). BeruncnurenbHbie METOAbI
U MHCTPYMEHTHl JUIS HapaMmeTpusanmuu U MopenupoBaHusa. CrTpykTypa ngaHHbeIX. OOpaboTka
SKCIICpUMEHTAJILHBIX JaHHBIX U Bepuukauus moaeneil. Banunanus Moneneil 1 ux nmpuMeHeHUe A7t
IIPOrHO3UPOBAHUSI U ONITUMU3ALMH.

16. 1D npoekTupoBaHUe CIOKHBIX (GU3NIECKIX CHCTEM



Konuenmust u crpykrypa 1D MonenupoBaHHs CIOXHBIX (PU3MUYECKUX CHUCTEM. MeToabl aHanu3a U
cuare3a 1D wmogeneit crnoxHBIX Qu3ndeckux cucreM. llpumenenme 1D mnpoekTupoBaHus B
pa3nuuHbIX oTpacisix M oOmactsax. OcoOeHHoctd mpumeHeHuss 1D mpoexTupoBaHusi B
aBTOMOOMIIECTpOoeHNH. VIHCTpYMEHTHI M IpOorpaMMHBIE cpeAcTBa Ui 1D nmpoekTHpoBaHHS CIOKHBIX
¢u3nyecKkux cucreM. AHaJIu3 pe3yabTaToB U Banuaanus 1D Mozpenei CloXHBIX (PU3NYECKUX CHCTEM.
PacuerHble MOAYIM U UX CBA3b CO CTPYKTYPOH JaHHBIX.

17. OCHOBBI MIEKTPOTEXHUKHU

DNEeKTPOTEXHUYECKHE YCTPOMCTBA MOCTOSHHOTO TOKAa W O0JacTW HMX TNPUMEHEHHUS. YCIOBHBIC
rpaguyeckre O00O3HAYEHUS DJIEKTPOTEXHHUUECKUX YCTPOWCTB MOCTOSHHOrO TOKa. IlonsTue
JNIEKTPUUYECKON w1enu. JIMHEHHBbIE 3IeMEHTHl JJEeKTPUUYECKHX Lerneil. MCTOYHMKM W NpueMHHKH
anekTpuueckor sHepruu. 3akoHsl Oma um Kupxroda. Pexxumbl paGoThl MCTOYHHMKA DIIEKTPHUYECKON
sHepruu. CxeMbl 3aMEIICHUS JIEKTPOTEXHUYECKHX YCTPOMHCTB MOCTOSIHHOTO TOKa. Pe3ucTuBHBIC
aneMeHTbl, UcTouHNKH OJIC M TOKOB, MX CBOWMCTBA M XapaKTEPUCTUKU. YCIIOBHBIEC MOJOKUTEIbHBIC
HaNpaBJICHUS 3JEKTPUUCCKUX BEJIMYMH HA CXEMaX AJIEKTPUUECKUX LIEHeH.

18. IIpoekTrpoBaHHEe SHEPTOYyCTAHOBOK

dopmupoBanue TpeOoBaHU K wm3nenuto. DOpMHUPOBaHUS TEXHUYECKOTO 3ajaHus. Pa3paboTka
KOHIICTITYaJIbHOTO TpoekTa. Cxema jgeneHus. KoOMIOHeHTBI SHEProyCTaHOBOK. PacyeTsl u CUMYIISIIus
paboThl HHEPrOyCTaHOBOK. YIpaBlieHWE W KOHTPOJIb TpoieccoB. TpeOoBaHWsT O€30MacHOCTH.
[IpoekTupoBaHue CIEIMAIM3UPOBAHHBIX JHEPrOyCTAaHOBOK (HANPHMEp, COJHEYHBIX, BETPOBBIX,
THJPOIHEPTeTHUECKUX U Jp.). ACHEKTBl SKOHOMHYECKOH J(P(PEKTUBHOCTH M YCTOHYMBOCTH
9HEProyCTaHOBOK. [IpoeKkTHpOBaHHE XUMHYECKIX HCTOYHMKOB TOKA M Oarapeil Ha HX OCHOBE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MYJIETHMEIHA IPOEKTOPOM, MEJIOBOW WIIM MapKEPHOM TOCKOH.
6.IlepeyeHb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Tumodees, I. A. Teopus MexaHU3MOB U MAILHUH : YY€OHHUK U MPAKTUKYM IJIs1 CPEAHETO
npodeccuonanpHoro oopazosanus / I. A. Tumodees. — 3-e u3a., nepepad. u gon. — Mocksa :
UznarensctBo IOpaiit, 2024. — 429 c.

2. T'ma A.A. Teopus penierus n300peTaTeNbcKkux 3a1ad. Y4uebHnoe nmocoodue | ypoBHs :
ydueOHO-MeTonnueckoe mocodue / A A. Tun, A.B. Kynpssues, B.1O. bybentos, A. Cepequackuii. — 3-¢
n3a. — Tomck : M3a-Bo ToMckoro monmrexHuyeckoro yHusepeurera, 2017. — 64 ¢

3. B.S.KpacHocnabonteB. CoBpeMeHHBIC TEXHOJIOTHH ITOUCKA pelieHui nHkeHepHbIX 3a1a4. CII0,
1997.

4. A.B.[la6arsu. KauecTBo, TeXHMUECKUH YPOBEHb, yHUPHUKALKS U 3)(HEKTUBHOCTD Pa3BUBAIOILUXCS
TEXHUKO-OKOHOMHYECKHUX CUCTeM, M., u3a.crangapros, 1992.

JomnonHurensHas aureparypa



Jluteparypa Boigaercs Ha 6a30BoH Kadenpe:

1. A.®.Kamenen. TexHnueckue CHCTEMBI: 3aKOHOMEPHOCTH pa3BuTHsA. MammHocTpoenue, J1.O., 1985.
2. E.M.IOpeBuu. Pobororexnuka. CI16, CIIOI'TY, 2001.

3. B.I1.bsikoB. MeToauka npoekTupoBaHusi 00bEKTOB HOBOM TexHUKH. (YueOHOoe nocodue.) M.,
Bricmas mxoia, 1990.

4. YnpaBieHre HTHHOBallMOHHBIMH npoekTamMu. (Yuebnoe nocodue). [log pen. M.JI.Tykkemns. CIIO,
CIIoI'TY, 1999.

5. B.H.ABroromoB. Co3nanve coBpeMeHHOI TexHuku. M., MammaocTpoerue,1991.

6. H.M.Tumenko. BBenenue B mpoekTupoBaHre CUCTEM yIpaBieHusa. M., Dueproaromusaar, 1986.

7. E.}OpeBuu. Ynpasinenue podotamu u pobotorexanueckumu cucremamu. CI16, CII6ITY, 2001.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeHnbl
9. MeTonuyeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 110 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3aa4v.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, NpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa HAHOMETPOJIOTUHN U HAHOMATepHAaJIOB

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH
PazpaGoTunkm:

M.C. CUTHHKOB, KaHJ. TEXH. HAayK
IL.E. bonTeimos

A.B. Ceprees, kanz. (pu3.-mMar. HayK
J.K. I'pebrios



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI MMPOCKTUPOBAHUA SHCPTOCUCTEM» 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:

- OCHOBHBIC TIOHATUA W MPUHOUIIBI MOACIBbHO-OPUCHTUPOBAHHOIO CHCTEMHOI'O WHXXWHHUPUHIA U

MPOCKTUPOBAHUA,

- OCHOBHBIE CTaJMU >KHU3HEHHOTO IMKJIA HAyYHO-TEXHHYECKOTO MPOAYKTa B OOJACTH HAaKOMMTENeH
SHEPIUH, OMOPHBIE APXUTEKTYPHI LIEIEBBIX CHCTEM;

- CTPYKTYPY M apXUTEKTypbl CHCTEM AEATEIILHOCTH B 00JIaCTH HAaKOIMTENEH SHepIny;

- COBpPEMEHHbIC OTEUECTBEHHBIC M 3apyOe’KHbIE CTaHAAPTHI B OOJACTH HPOEKTHPOBAHUS, KOHTPOJIS

KauecTBa U yIpaBJICHUS IPOCKTAMHU.

yMeTh:

- OLIEHMBATh YPOBEHb FOTOBHOCTH TEXHOJIOTHH B 00IaCTH HAKOIIUTENCH SHEPTUH;

- OCYHICCTBJIATH JACKOMITIO3UIIUIKO CHUCTCMbI

W/ U OpOCKTa, COCTAaBIIAITL CXCMY [JCJIICHHUA U

[IPOrHO3UPOBATh XKU3HEHHBIH UK/ HAyYHO-TEXHUYECKOH POAYKLUY;
- (hopMupoBaTh APXUTEKTYPY CUCTEMY JESTEIBHOCTHU AJIS CIOKHBIX (PU3NUECKUX CUCTEM.

BJIaJeTh:

- M€TOoJaMUu MOACJIbHO-OPHUECHTUPOBAHHOTO CUCTCMHOI'O MHXXHWHHUPHUHIA U MMApaMCTPpU3AlUN CIOXHbBIX

(1)I/ISI/ILICCKI/IX CHUCTCM,

- METO/laMH IIJIAHUPOBAHUS M YHPABJIECHHS JESITEIbHOCTBIO MO pa3paboTKe M MPUMEHEHHIO CIOKHBIX

(1)I/ISI/ILICCKI/IX CHUCTCM,

- HaBBIKAMU CAMOCTOSITEJIbHOTO OPUEHTUPOBAHUS B NPEIMETHON HAy4YHO-TEXHHYECKOH M MaTeHTHOU

uHpOopMaLnu.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO
B Havase ka)xJ0ro 3aHATHS HPOBOIUTCSA KPATKUH ONPOC 10 TeME MPEAbIIYIIEro 3aHATHS.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! k auddepeHpoBaHHOMY 3a4€Ty B OCEHHEM CEMECTpE:

1. OcHOBHEBIE MOPUHIUIIBI pa6OTLI MCXaHU3MOB M MalllkH. KJIaCCI/Iq)I/IKaLII/ISI MCXAaHU3MOB WM MallliH.
HpI/IMepBI THUITIOBBIX MCXaHHU3MOB U MallliH.

2. Kunemaruka u 1uHaMMKa MeXaHU3MOB. [ [pUHIUIIBI IPOEKTUPOBAHUS MEXAaHU3MOB U MAIlIUH.

3. Ilonatue mexaHusMma, Aeraid, 3BeHa. Ha3BaHue 3BEeHbEB MeXaHU3Ma B 3aBUCHUMOCTH OT Xapakrepa
UX JBUOKCHUS.

4. Knaccudukanys KHHEMAaTHYeCKUX TMap. YCIOBHBIE H300paXeHUS] KUHEMAaTHUECKHX Tap.
Kunemarndeckue 1enu (IpocTele, CI0KHBIC, 3AMKHYThIE, HE3aMKHYTHIE).

5. OrmpeneneHue Yucna creneHed cBoOomsl KuHemaTuueckod wnenu. OOocHOBaTh  Qopmymy
MOABMXHOCTH Ul IPOCTPAHCTBEHHOTO M IUIOCKOTO MexaHu3Mma. [laccuBHBIE M M30BITOYHBIE CBSA3U B
KMHEMaTUYEeCKOH LIeTH.

6. Jlumnue cremeHn cBOOOABI KHHEMarWdeckod wenu. Beicmme w Husmme napel. llonsithe
3aMeHsoUIero Mexanusma. Ilpumepsl 3aMeHbl BBICIINX [TAp HU3LIMMU.

7. 3agauMm KWHEMaTHYEeCKoro aHaims3a (1end W MeTofbl). [padudeckwii MeTo] KHHEMaTHYECKOTO
HCCIICAOBAHMUS.

8. 3amaum puHaMuKKM MexaHu3MoB. Knaccudukauus cui mpu CHIIOBOM pacdere MeXaHM3MoB. MeTon
KMHETOCTaTUKH IIPU CUIIOBOM PacyeTe MEXaHU3MOB.

9. I'maBHBI BEeKTOp W INIAaBHBIH MOMEHT CwiI HHepiuH. KodhpHUUuEeHT TpeHUs CKOIbXEHHS,
KoadhdunumeHnt Tpenus kaueHus, KOHYC TPEHUSI.

10. 3yOuareie MexaHusMmbl. [Ipu3Haku kinaccuduranmu 3yOuaTeix Tepenad. KuHemarwka psiHOTO
3yOuatoro mexanusMma. IlepenarouHoe OTHOIIEHHE MHOTOCTYNEHYATHIX MEXaHU3MOB. [lnanerapHsie u
TuddepeHIranbHbIe epeiadn.

Bompocs! k 3k3aMeHy B BECEHHEM CEMECTpe:

1. ®opmyna Buumica ans pacdera mepegaTo4HOrO OTHOLICHHUS. 3yOuaTble MEXaHM3MbL: OCHOBHOM
3aKOH 3aLleIUICHUSI.

2. DBOJIbBEHTA H €€ CBOICTBA.

3. KynaukoBble MEXaHU3Mbl, CXEMBbl IUIOCKUX MexaHu3MoB. OnpezneneHue yria nepenadu JBUKEHUS
JUTS KyJIJaYKOBOTO MEXaHM3Ma CO CMELICHHBIM TOJIKaTeJeM. MeToanKa MOCTPpOoeHHsI MPoQuIs Kyaadka C
POJIMKOBBIM TOJIKATEIIEM.

4. Cragpapruzanuss usgenuil. OCHOBHble IIOHATUS U ompeneneHus. Hopmbl u  mpasuia
CTaHJapTU3ALUH.

5. YYacTHUKM UM OpraHbl CTaHAapTH3aUMW. Buapl cTaHzapTu3alud. 3aJadd W OPUHLUIBL
CTaHJlapTU3aLUH.

6. KoHcTpykTOpcKast TOKyMEHTaluus: OCHOBHbIE TpeboBaHHMs M ee cocTaB. CTaHIapTHBIE JIEMEHTHI
KOHCTPYKTOPCKOU jJokyMeHTarmu. O003Ha4YeHUs W oOiue TpaBuia ohOpMIICEHUST KOHCTPYKTOPCKOM
JOKYMCHTAIUH.

7. OcHOBHBIE TpeOOBaHHUS K TEXHOJOTHMUYECKOW mokyMmeHTanmuu. OdQopmieHne TEeXHOIOTHYeCKOn
JOKyMEHTALUH.

8. Hopmbl M mpaBwiia MOATOTOBKM MPOEKTHOW M paboded JOKyMeHTaluu. Ponmu u 0O0S3aHHOCTH
KOHCTPYKTOPOB U TEXHOJIOTOB B MOATOTOBKE JOKYMEHTALMH.

9. Hcnonp3oBaHue CTaHAAPTU3ALWMU M JOKYMEHTALlMM B MPOM3BOJICTBEHHOM Ipouecce. Konrpons u
YIpaBJI€HUE KaYECTBOM B COOTBETCTBUHU C JIOKYMEHTALUEH.

10. OcHOBHBIE TPUHLMIBI M KOHLEMIUH LU(POBOTO MPOEKTUpOBaHHUA. MHCTpYMEHTHI LU(PPOBOrO
npoeKkTupoBaHus. Buapl u HampaBneHus nuppoBoro mpoekrupoBanus. Ilpomecc nmgpposoro
MPOEKTUPOBAHUSL.



11. Texunyeckue TpeOOBaHMS U CTAHIAPTHI B LU POoBOM IpoekThpoBanuu. [Ipumepsr. [lepcnexTuBsl 1
HANpaBJICHUS Pa3BUTUS IU(POBOro MpoeKTHpoBaHMA. Pomb 1n(ppPoOBOro NpPOEKTUPOBAHUS B
COBPEMEHHOH HHAYCTpUU U OU3HECe.

12. IToHsATHE KOHIENITYAILHOTO MTPOSKTHPOBAHUS CIOXKHBIX (hr3udeckux cucrem. OnpeseneHre nenei
npoekra W TpeboBaHuii k m3menuo. OmnpeneneHrne KOMIOHEHTOB M TOJICUCTEM w3lenus. Beibop u
MIPOEKTUPOBAHUE CTPYKTYPHI cuUcTeMbl. [IpoexTupoBanue MHTEP(EWCOB W B3aMMOACHCTBHUSI MEXIY
KOMIIOHEHTaMHU.

13. OueHka ¥ aHanM3 BO3MOXKHBIX PHUCKOB M mpobieM. Pazpaborka miaHa m pacnucaHus MPOEKTa.
OueHka MpoeKTa U ero onTumusanus. Pa3paboTka JOKyMEHTAlMd U MHCTPYKUUH IS MCIIOJIB30BAHUS
CUCTEMBI.

14. OcHOBHBIE MOHATHA U OIPEACICHHUS B IPOYHOCTHBIX pacdyeTax KOHCTPYKUMH. MexaHuka
nedopMHpPYEMOro TBEpAOro Tena. Teopus ynpyroctu — OCHOBHbIE MOHATHs. KpuTepun npouHoctd u
pa3pylIeHUs MaTepUaoB.

15. Cxembl u Moaenu KOHCTpyKUuiH. CriocoObl onpenesieHus] BHYTPEHHUX YCHJIMHA B KOHCTPYKLHUSX.
Pacuer mpoYHOCTH 31E€MEHTOB KOHCTPYKIMH Ha pacTsHKEHHe, Ha C)KaTue, Ha M3ru0, Ha KpydeHHe.
Pacder npoyHOCTH CBapHBIX COCUHEHUH.

16. PacyeT npocTpaHCTBEHHBIX KOHCTPYKIMIl. PacdeT NpoyHOCTH KOHCTPYKIMH NpH y4ETe U3MEHEHUS
TeMreparypsl. PacyeT npOo4HOCTH KOHCTPYKLIMM Ha YCTAJIOCTb.

17. OCHOBBI BBIYMCIUTENBHBIX METOAOB B MOAEIMPOBAHUU TpolleccoB. MozaenupoBaHue
TUHAMHUYECKUX cucTeM. Pemienne auddepeHnnanbHbIX ypaBHSHUN B MOJISITMPOBAHUH TTPOIIECCOB.

18. UucneHnnnie MCTOAbI PCHICHUSA ypaBHeHHﬁ. Hcnonp3oBanue MECTOAOB KOHCYHBIX OJOJICMCHTOB B
MOACIMPOBAHHNH.

19. Metonst Monte-Kapno B MoaenupoBaHuH MPOILIECCOB.

20. AnropuTMBl ONTHUMH3ALMM B MOJEIHPOBAHMM IPOLIECCOB. BBIUMCIUTENBHBIE METOABI B
MOZEIMPOBAaHUN (U3MUECKUX MpoueccoB. MeTonbl MAMIMHHOTO OOY4YEeHUS M HCKYCCTBEHHOTO
VMHTEJJIEKTa B MOJIECTUPOBAHUY POLIECCOB.

21. KOHC‘-IHO—paSHOCTHLIC PpacucCThI B (1)I/I3I/ILICCKOM MOACINPOBAHUN MCXAHUKH.
22. KOHC‘-IHO—paSHOCTHLIC PpacyYCThI B MOACIIMPOBAHUH TCIJIOBBIX ITPOLICCCOB.
23. KOHC‘-IHO—paSHOCTHLIC pacyYCThI B MOACIIMPOBAHUHA )KI/I)_IKOCTHOI\/’I ¥ ra30BOH JUHaAMHUKH.

24. MareMarudeckue MCTOAbI JIA MapaMeTpu3alii W MOACIUPOBAHUA. CroKHBIE (1)I/I3I/I‘IGCKI/I€
CHUCTEMBI U uX ocobennoctr. CTaTucTHyecKas napamMeTpusalnust 1 MOACJIMPOBAHUC.

25. OnTuManbHOE YIpaBIEHUWE U IapaMeTpu3alus CIOKHBIX cucteM. [lpumepsl NpUMeHEHUs
napaMeTpU3alry 1 MOJACIMPOBAHM B Pa3IMYHbIX 00nacTsaX (pu3nKa, XUMHS, TEXHUKA U JP.).

26. BpluncnurenbHble METOABI U MHCTPYMEHTHI [UIA MapaMeTpu3aluu U MonenupoBaHus. CTpykTypa
JAHHBIX.

27. O6paboTka IKCIIEPUMEHTANBHBIX JaHHBIX W Bepudukanus mozaeneil. Bamumanus monmeneld U ux
MIPUMEHEHHE [Tl IPOTHO3WPOBAHNS M ONTHUMH3ALUH.

28. Konnermus u ctpykrypa 1D MonmenupoBaHUs CIOXKHBIX (DU3UYECKUX CHCTEM. METOJbl aHamu3a 1
cunre3a 1D mMoneneid ClnoHBIX GU3NIECKUX CUCTeM. IHCTpYMEHTHI B TporpaMMHBIe cpencTia st 1D
MPOEKTUPOBAHUS CIOXKHBIX (PU3MUECKUX CHCTEM. AHaNM3 pe3ylbTaroB W Bamupauusa 1D monenei
CIIOKHBIX (PU3MUECKUX cUCTeM. PacueTHble MOy U MX CBSI3b CO CTPYKTYPOH JJAaHHBIX.

29. ®opmupoBanue TpeOOBaHWU K u3Aeni0. DopMHpPOBaHUS TEXHUUYECKOTO 3ajaHus. PaspaboTka
KOHLIENTYaJILHOTO IIpoekTa. Cxema AeNeHHS.

30. KoMnoHeHTBI OHCPIroyCTaHOBOK. Pacuern u CUMYJIAus pa6OTBI OHCProyCTaHOBOK.

31. VYmopaeneHune W KOHTpOIb TporeccoB. TpebGoBanusi OeszomacHocTH. [IpoekTrpoBaHue
CHEeUHAIU3UPOBAHHBIX SHEPIrOYCTAHOBOK (HAlpUMEp, COTHEYHBIX, BETPOBBIX, THAPOIHEPIETHUECKUX U

Ap.).

32. IlpoexkTupoBaHue XMMUYECKUX UCTOYHUKOB TOKa 1 OaTapel Ha MX OCHOBE.
33. CocraB 6arapeun Bropudabix XUT.

34. Knaccudukanus oxnaxaeHus 6arapeit sropuanbix XUT. bezomacHocTs.
35. Knaccudurkanus XUT. Mcnonb3oBaHue B pa3InYHbBIX THITAX TEXHUKH.

HOHOJ’IHI/ITQHLHLIC BOIIPOCHI:

1. U300pa3ure cxemy-aeneHus Uil aKKyMyJIsSTOpHOW Oarapen. KakuMu OCHOBHBIMH IapaMeTpaMH
3aJaeTcs Kaxaas NOACUCTEMA U KaK OHU B3aUMOCBSI3aHbl? (IIEPEUHUCIIHTD).

2. Hepe‘-II/ICJ'II/ITL OCHOBHBIC BHAbI MCXAaHH3MOB IIO HX q)YHKLII/IOHaJ'ILHOMy Ha3sHAUYCHUIO H O6H_II/IM
MCTOJAaM MX CHMHTE3a U aHaJli3a pa6OTLI.

3. Ha pucynke npezacTaBiieHa CTpyKTypHasi CXeMa INIOCKOTO PhIYa)KHOTO MexaHnu3Ma. Yucio



creneHeit cBobonbl W paBHo. ..

4. Ha mpencraBieHHON CTPYKTYPHOM CXeMe phIYaKHOTO MEXaHW3Ma 3BeHbsI, HAYMHAS C

BXOJJHOTO ¥ KOHYAasl BBIXOJHBIM 3BEHOM, OyIyT Ha3bIBaThCHl. ..

5. K pbluaxHeIM MexXaHM3MaM MOXHO OTHeCTH ...BapuanTel oTBera: (MajbTUHCKHI M XpamnoOBBIHA

MEXaHN3MBbI, KyJauKOBBI M KPHBOIIUITHO-KYJIMCHBI MEXaHM3MBbI, 3yOuaThlii MEXaHH3M U BapHarTop,
KPUBOLLIHUITHO-TIOJI3YHHBIN U CHHYCHBI MEXaHU3MBI)

[TpumMepsl 3K3aMEHIMOHHBIX OUIIETOB.

[Ipumep 1:

1. Ompenenenue uncna creneHed cBoOoxbl KuHemaTuueckod wnenu. OOocHOBaTh  Qopmymy
MOABMXHOCTH JJIs IPOCTPAHCTBEHHOTO M IUNIOCKOTO MEXaHU3MA.

2. Knaccuduranms oxnaxnaeHust Oarapeit Bropuunbix XWUT. Mcronb3oBaHue B pa3iUYHBIX THIIAX
TEXHUKH.

[Ipumep 2:

1. KoHCTpyKTOpCKasi TOKyMEHTAlMs: OCHOBHbIE TpeOOBaHMs M ee cocTaB. CTaHAApTHBIC 3JIEMEHTHI
KOHCTPYKTOPCKOM mokymeHTanuu. O0o03HaYeHUs1 W obuiue mnpaBuia oQOpMIIEHUS KOHCTPYKTOPCKOM
JOKyMEHTALUH.

2. Cocras 6arapen Bropuunbix XUT. [lepeuricnuTh 0CHOBHBIE KOMITIOHEHTBI MX XapaKTEPUCTUKH.

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommmyHO 8§ OamioB - BBICTAaBIIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATHh IOJY4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIE PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jielibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIero oOy4eHus, U
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoOBIETBOpUTENbHO 3 Oajia - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! IporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.



OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

B ocennem cemectpe npenycMotper auddepeHnnpoBaHHbIN 3a4eT (YCTHBIH, KOTOPBIH MPOBOJAUTCS 110
BOIIpOCaM MporpaMMbl (B OumiieTe [Ba TeopeTHdecKux Bompoca). Ompoc mo Ouiery He MOXeT
npeBbIiaTh 40 MUHYT, Ha TIOJTOTOBKY BhIJENsAeTCs HEe Oonee 30 MUHYT.

B BeceHHeM ceMmecTpe TPEAyCMOTPEH YCTHBIA 95K3aMEH, MPOBOAMMBIA 1o Owmineram. B
9K3aMEHAIIMOHHOM Omiere JBa Borpoca. Onpoc nmo O6miery He AOJDKeH npeBblmars 40 MUHYT, BpeMs
Ha MOATOTOBKY y OTBeTy He Oonee 40 MUHYT.



