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1. IlepeyeHp IUIAHHPYEMBIX

pe3yJbTaToB

o0yueHust

o AUCHHUILIIMHE,

COOTHECCHHBIX ¢ HHAUKATOPAMH NO0CTHKCHUSA KOMIIEeTEH M

Komnerenuus Conep:kaHne KOMIeTeHIIUH HMuauxarop Conep:kaHue MHHAMKATOPA
CriocobeH TOHWUMATh  TIPUHIIHITBI
paboTsl COBPEMEHHBIX
. JleMOHCTpUpyeT  3HaHHE  IPHHIUIIOB
OIIK-6 MHOOPMALHOKHBIX  TEXHOJIOTHI 1 OIIK-6.1 COBPEMEHHBIX HHPOPMaMOHHBIX
UCIIONIb30BaTh UX JUISl  pPelleHHus .
o TEXHOJIOTHI
3aja4 npodeccronagbHON
JICSITEIbHOCTH
Criocoben y4acTBOBaTh B [IporHo3upyeT mOCIEACTBUS BApPHAHTOB
paspadotke 0600mennbIx Bapuantos | OITK-8.2 pemeHust mpodiIeM MalIMHOCTPOHUTEIBHBIX
pemieHust TpoOieM, CBA3AHHBIX C IIPOM3BOJICTB
OIK-8 MAaIIMHOCTPOUTEIEHBIMH
IIPOM3BOJICTBAMH, BEIOOpE BriOupaer BapuaHThI pelieHus: npodiieM Ha
ONTHUMAITLHBIX BapuantoB | OITK-8.3 OCHOBE 3a/IaHHBIX KpUTEpUEB
MIPOTHO3UPYEMBIX HOCIEACTBUN ONITUMAJIBHOCTH
pEIICHHs HA OCHOBE MX aHAJN3a

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JIMCUMITIMHBI (mpakTHkm), | MaremaTuka [ HHKEHEPHBIX pacueToB, Teopernyeckas
TIpeIIeCTRYIONINE M3yUeHHUIO | MEXaHnKa, ®du3KKa B MAIIUHOCTPOECHUH

JUCHUIIJINHBI, PE3YIbTAThI

OCBOCHHA KOTOPBIX HCO6XO}II/IMBI

JJIA OCBOCHU JIAaHHOU

JTACIIUILINHEL.

Jucrummeel  (IpakTUKH), Juist | CHCTeMBl  aBTOMATH3MPOBAHHOIO  IPOCKTHPOBAHHS
KOTOPBIX ~ PE3YIBTAaThl OCBOCHHs | TEXHONOTHYECKUX NPOLECCOB, VYnpasieHue cucteMaMu U
AHHO} ACIIHIITHHBL OyIyT IIPOLECCaMU B MAIlIMHOCTPOECHUU

H€O6XOI[I/IMBI, KakK BXOIHBIC

SHAaHWA, YMCHHA W BJIAJACHUA JIA
HNX U3YyUCHUA.

3. O0beM JIUCHMILIUHBI

B 3QY€THBLIX €AHMHHUIAX C¢ YKas3aHueM KOJHIeCTBA

aKaJeMHYeCKHMX YaCOB, BbIICJICHHBIX HA KOHTAKTHYI0 Pa0doTy 00y4aromerocs ¢
npemnojaasaresiemM (Mo BUAAM yUeOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy

odyuarouierocst

OO0t 00beM TUCHUILUIMHBL B 3.€. /4ac: 3/ 108
®opMa MPOMEKYTOYHOMN aTTECTALMU: 3a4ET

Bujb! 3aHATHH, KX TPYI10E€MKOCThD (4ac.) O0beM KOHTAKTHOM
a00ThI
®opma p
JlaGoparopusie | IIpakTnuyeckue CamocTrosiTeJIbHA o0yuaronerocs ¢
00y4eHust Jlekuun
padoThI 3aHATHA s pabdora npenoaasarejieM
(uac)
3a049Hast 4 0 8 96 16




4. CopepkaHue IMCUMIUVIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaMm (pasgejam) ¢
YKa3aHUEM OTBEJICHHOI0 HAa HHUX KOJHYECTBA aKaJeMHYEeCKHMX 4YacOB M BU/I0B
Y4eOHBIX 3aHATHHI

dopma obyueHus: 3a04Han
Cemecmp: 10

JlekumoHHbIe 3aHsATUA (44.)
1. Begenne B mnpeamert(0,54.)[1,3] 3amaun MopeaupoBaHUS MPOIECCOB W CHUCTEM
MalllMHOCTPOEHUs. MaTemaTudeckasi MoJiesib 00bEKTa MOJCIUPOBAHUS, KilacCUpUKaIus
MaTeMaTUYeCKUX Mojelied. AJEKBaTHOCTh U YYBCTBUTEJIBHOCTh MATEMATUUECKOU
MOJIEJIH, JIOCTOBEPHOCTh pE3yIbTaToB MojenupoBaHusa. [locTaHOBKa U CBOAMMOCTH
3aJ1ad MareMaTH4eckoro mojenupoBaHus. OO0nacTh NPUMEHEHUS MaTeMaTU4eCKOn
MOJIEU U PE3YIBTATOB MOACITUPOBAHHUS.
2. OcHOBHBbIe NOHATHS Teopuu MHOKecTB.(0,54.)[1,4,6,7] OCHOBHBIE TOHATHS
teopun MHOXecTB(24.)[1,2,4] I[lonsitue wmHoOkecTBa. KoHeuHble W OECKOHEUHbBIC
MHOkecTBa. lloHsAiTHe TNOAMHOXKECTBa. BepxHAS W HWXKHSAA TpaHHUIlAa MHOXKECTBA.
Omneparun Hax MHOecTBamu. OObeIMHEHHE, TEpPeceYeHre, Pa3HOCTb MHOXKECTB.
VYHuBepcanpbHOe MHOXKECTBO. JlomonHeHne MHOXKeCTBa. ToxAeCcTBa anreOpbl MHOKECTB.
OTHomieHus, CBOMCTBa OTHOIICHWH. OTHOLIEHUS HSKBUBAJICHTHOCTH, MOPSIKA,
JIOMUHUPOBAHUSL.
3. OcHoBbl Teopuu rpagos.(0,54.)[1,3,4,5] TeopeTHKO-MHOXKECTBEHHOE ONPEACICHUE
rpada. TloHATHE OPUEHTUPOBAHHOTO W HEOPUEHTHUPOBAHHOIO Trpada. Bi3pemieHHbIN
rpadg. CnocoObl 3amganus rpadoB. Marpuiia CMEXHOCTH, MaTpulla UHIIMACHTHOCTH.
MapuipyTsl Ha rpade.
4. Aaroputmbl Teopuu rpados.(0,54.)[1,3,4,6] OcHOBHBIE aNTOPUTMBI TEOPUHU
rpadoB. 3amaya 0 KparyauilmeM IMyTH MEXTYy JABYMsI NPOU3BOJLHBIMH BEpIIMHAMH U

pebpaMu  eTUHUYHOW (MIPOW3BOJNIBHOW JUTMHBI). Adroput™m JleHWKcTphl. 3anaua
HAXOXKJICHUs TOHYaHIIero myTu Ha rpade. 3agada "komMmuBospkepa'. MeTton BeTBel u
TpaHUIL.

5. IlnanupoBaHue JKCIEPUMEHTa W 00pPa0dOTKA IKCHEPHUMEHTAJbHBIX JIAHHBIX.
Ilnansl nmepBoro mopsaka.(0,54.)[1,3,4,6,7] OcHOBHbIC TIOHATHS U OIPEICIICHUS.
[Tonueiii (akropHslii dKkcniepuMeHT. JpoOHBIN (akTopHBIM 3kcniepuMeHT. CBoOICTBa
MaTpull TIOJIHOTO U APOOHOr0 (PaKkTOPHBIX AKCIepuMeHTOB. [IpoBeneHne skcnepruMeHTa
1 00paboTKa pe3ysbTaToB ONBITOB. KpyToe BOCXOXKAEHUE 110 TOBEPXHOCTH OTKIIUKA.

6. PerpeccuoHHbI aHaJu3. {C JJEMEHTAMHM JJICKTPOHHOIO0 OOy4YeHHA U
AUCTAHIIMOHHBIX oO0Opa3oBareJbHbIX TexHoJorumii} (0,54.)[1,3,4,6] Jlunelnsiii
PErpPECCUOHHBIN aHAIN3 C HE3aBUCUMBIMH IepeMEHHBbIMU. [IprMepbl perpecCHOHHOTO
aHaM3a Mpu PaBHOMEPHOM U HEPaBHOMEPHOM AyOIMpOBaHUU OMBITOB. Mcronb3oBaHue
MPUHITUIIOB COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHM, NpuMmeHeHue OBM s
MIPOBECHUS perpeccruonHoro ananuza (maketr Microsoft EXCEL).

7. Il1aHupoBaHue JIKCTPeMAJbHBIX J3KcnepuMeHTOB. Ili1anbl BTOpOro mopsiaka.
{1ekuust ¢ pa30opoMm KOHKpeTHbIX curyanuii} (0,54.)[1,3,4] LlenTpanbHbie

3



KOMIIO3UIIMOHHBIC IUTaHbl. OpPTOroHANBHBIC IIAHBI BTOPOro mopsaka. PorarabenpHoe
IJIaHUPOBaHUE BTOpOro nopsiaka. MccinenoBanue o0iacTy ONTUMYMA, MPEACTABICHHON
MOJIMHOMOM BTOPOTO MOpsiika. BapuaHThl pelieHusi mpoOaeM MalImHOCTPOUTEIbHBIX
MPOM3BOJACTB HA OCHOBE 3aJIaHHBIX KPUTEPUEB ONTUMAIbHOCTU. [IpumeHeHue
poTarabesbHOTO JIAHUPOBAHUS BTOPOTO MOPSAKA JJISI MUHUMM3AIUU IIEPOXOBATOCTH
MOBEPXHOCTHU MIPU 00pabOTKE pe3aHUEM.

8. Hexommno3unmuonuble mianbl.(0,54.)[1,3,4] Hexkomrio3umoHHbIE TIJIaHBI BTOPOTO
MopsiJIKa.

IIpakTuyeckne 3ansaTus (84.)
1. Beenenue B npeamer {auckyccusi} (24.)[1,3,5] Bompocs! mis oOcyxaeHus: 3a1a4u
MOJIETTUPOBaHUS (PU3UYECKUX MPOIIECCOB U TEXHOJOTUYECKUX CHCTEM; MaTeMaThudecKas
MOJIeTTb  OOBEKTa MOJICJTMPOBAHUS;, aJIeKBAaTHOCTh MAaTEMaTH4YeCKOM MOAETHU U
JIOCTOBEPHOCTh PE3YJBTATOB MOJICTUPOBAHUSA; YYBCTBUTEIBHOCTh MAaTEMATUYECKOU
MOJIEJIN; MIOCTAaHOBKA U CBOJUMOCTD 33J]ad MaTeMaTUYECKOro MOJACIUPOBAHUS; 00JIaCTh
MIPUMEHEHUSI MaTEMaTUYECKOU MOJIENIN U Pe3yIbTaTOB MOJEIUPOBAHUS.
2. DiieMeHThI TeOPpUH MHOXKeCTB {padora B maJbix rpynnax;} (14.)[1,3,4] Pemenue
TUMOBBIX 3aJad Ha 3aJaHh€ MHOXECTB, NPUMEHEHHE OCHOBHBIX TEOPETUKO-
MHOXECTBEHHBIX OIEpaIui.
3. Dnementsl Teopuu rpado(l4.)[1,3,4] Pemenue 3amay Ha CcrocoObl 3aJaHUs
rpadoB, onpeaelieHne MaTpull CMEXKHOCTH, MaTPUIl MHIIMIEHTHOCTU. Perienue 3a1a4 Ha
MOKMCK MyTel Ha rpade, yIOBIETBOPSIOIMIUX OINPEACIEHHBIM KPUTEpUAM (KpaTdyaniiui
MyTh, TOHYAUIIINHI TyTh).
4. TIlnannpoBaHMe 3KCTPEeMAJIbHBIX 3KcrepuMeHTOB. IlaHbl mepBOro mopsiaka.
(24.)[1,3,5,6] IlnanupoBaHuE OKCTPEMAJIbHBIX OKCIepuMeHTOB. Ilmanel mnepBoro
nopsaaka(24.)[1,2,3,4] OcHoOBHBIC MOHATHS M onpenencHus. Ilomapli  (pakTOpHBIN
skcriepuMeHT. J[poOHbrii  pakTopHBIM dKkcriepuMeHT. CBOWCTBA MaTpHUIl TOJTHOTO |
npoOHOro ¢akTopHbIX HKcrepuMeHTOB. [IpoBeneHnue nskcrnepuMeHTa W 00pabOTKa
pe3ynbTaTtoB OnbITOB. KpyToe BOCXOXkAeHUE 110 TOBEPXHOCTH OTKIIUKA.
S. PerpeccMOHHBIM aHaJU3 {C JJIeMEHTAMHM JJICKTPOHHOr0 OOy4YeHUs U
AUCTAHUMOHHBIX 00pa3oBaTeIbLHbIX TexHoJoruii} (24.)[1,5,6,7] O6paboTka TaHHBIX
AKCIIEPUMEHTA METOJaMU PETPECCHOHHOr0 aHanu3za 0e3 mnpumeHenus OBM u ¢
npuMeHeHueM rnaketa Microsoft EXCEL.

CamocTrosiTesqibHas padora (964.)

1. N3yyeHne TeopeTHYECKOro Marepuaaa AJasi (pOPMHPOBAHHMS TeOPETHYECKOI
OCHOBBI MATEeMAaTH4YeCKOro0 anmnapara oyayuiero un;xenepa(324.)[1,3,4] IIpopadoTka
TEOPETUUECKOT0 Marepuana (paboTra ¢ KOHCIEKTOM JIEKIWA, y4eOHHUKOM, Y4eOHBIMU
nocobusiMu) st GOPMUPOBAHUSI TEOPETHUESCKOW OCHOBBI MAaTEeMAaTHUUYECKOTO armapara
OyayIIero HHxeHepa

2. IloAroToBKa K NPaAKTHYECKHUM 3aHATHAM, BKJIIOYAs MOATOTOBKY K 3aluTe pador
NJis1 (pOpMHUPOBAHMS MPAKTHYECKUX OCHOB MATEMATHYECKOro anmapara Oyayuiero
uH:kenepa(304.)[1,3,4,5,6,7]
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3. CamocTosiTeJIbHOE M3yYeHHE Pa3leoB JAUCHUMIVIMHBILIA (POPMUPOBAHMS
NPAKTHYECKUX OCHOB MATEMATH4YeCKOro ammapara Oyaymero uHxkenepa(304.)
[1,3,4,7]

4. IloaroroBka k 3a4ery(44.)[1,3.4,5,6,7] Cnaua 3auera

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 00ECIEYEeHUS CAMOCTOSITEJIbHOU PadOThI
00y4yaromuxcs Mmo JUCHUIJINHE

Jiist kaxzaoro oOywaroierocs oOecredeH WHIUBUIYAbHbIM HEOrpaHUYEHHBIH
JOCTYI K 3JIEKTPOHHO-OMOIMOTeuHbIM crctemMaMm: Jlanb, YHUBepcUTETCKass OMbInoTexa
OH-TIaliH, 53NeKTpoHHOUM Oubamoreke ANT['TY u Kk snexkTpoHHONW MHGOPMAIMOHHO-
oOpa3oBaTeIbHON Cpejie:

1. Mamox, A.B. MatemaTnyeckoe MOAECINPOBAHUE TEXHOJIOTHUYECKHUX MPOLECCOB
u cucreM. Yactel: V4. moc. u BapuaHThl MHIMB. pacueTHBIX 3amanuii/ A.B. Illamok;
PUMN. - Pybuosck: PUO, 2004. - 74 ¢ (46 3k3.)

2. EdpemenkoBa, O.B. Maremarnueckoe MOJCIUPOBAHHUE TEXHOJIOTHUECKHUX
MPOLIECCOB: METOAMYECKUE PEKOMEHJAIMHU 110 BBIOJIHEHHIO CAMOCTOATEIbHON padoThl
JUIsL  CTYACHTOB  HANpaBJICHHUs TOATOTOBKH  «KOHCTPYKTOPCKO-TEXHOJOTUYECKOE
o0ecreyeHne MAaIIMHOCTPOUTENbHBIX MPOU3BOACTB» Bcex (opm oOyuenus/ O.B.
EdpemenkoBa; PyOuioBckuil MHAyCTpUanbHblii HUHCTUTYT.- Pyouosck: PUH, 2021. - 10

C. URL:
https://edu.rubinst.ru/resources/books/Ephremenkova O.V.Matematicheskoe modelirov
anie tekhnologicheskikh protsessov (samost.rab. dlya KTM) 2021.pdf (mara

obpamenus 01.12. 2021)

6. IlepevyeHnb y4eOHOM JTUTEPATYPBI
6.1. OcHoBHas nuTeparypa

3. Ky3emun, B.B. Maremarnueckoe MOJCIHPOBAHUE TEXHOJOTHUCCKUX
MPOLIECCOB COOPKH M MEXaHUYECKOW O0O0paOOTKM M3AENUN MAIIMHOCTPOCHUS [TEKCT]:
VY4e6. mocobue/ B.B. Ky3smun, A.I. Cxuptinanze. - M.: Beicu. mik. , 2008. - 279 c. (25
9K3.)

4. ABepuenkoB, B. . OcHOBBI MaTeMaTUYECKOTO MOJAEIUPOBAHUS TEXHUYECKUX
cucreM : ydebHoe mocobue / B. 1. ABepuenkos, B. I1. ®egopos, M. JI. Xeiden. —
Bbpsiack : bpsiHCkuii rocynapcTBEHHbIN TeXHUYECKUi yHuBepcuret, 2012. — 271 ¢. —
ISBN 5-89838-126-0. — TekcT : MeKTPOHHBIHN // DNEeKTPOHHO-OMOINOTEUHAsT CUCTEMA
IPR BOOKS : [caitit]. — URL: https://www.iprbookshop.ru/7003.html (marta
oOpamenus: 15.12.2021). — Pexum goctyna: Juist aBTOPU3UP. MOJIb30BATEIEH.

6.2. lononHUTENbHAS TUTEPATYPA

5. Hunyn A.C. Ontumusanusi meneBblX (QyHKIMA. AHATUTHKA, YUCICHHBIC
MeTOJIbI, TanupoBanue 3kcnepumenta/ A.C. Hunyn. — M.: @usmarut, 2009 — 336 ¢. —
10 axk3.

6. CenoBa, H. A. JluckpeTHass MaremaTuka. 3aJa4d NOBBIIIEHHOW CJIOKHOCTHU



MPAKTUKYM 711 TIOATOTOBKM K mHTepHeT-dk3ameHy / H. A. Cemosa, B. A. CenoB. —
Caparos : At IIu Op Menaua, 2018. — 97 ¢. — ISBN 978-5-4486-0133-0. — TekcT :
ANEKTPOHHBIN // DnexkTpoHHO-O0MOnuoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/71561.html (mara oGpamenus: 15.12.2021). — Pexum
JOCTyMa: JJisl aBTOpU3Hp. noib3oBareneit. - DOI: https://doi.org/10.23682/71561.

7. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM  CeTH
«/HTEepHET», HEOOXOAUMBIX /IJIsl OCBOEHMSI AU CIUTIIAHBI

7. www.exponenta.ru

8. ®oHa OLEHOYHBIX MAaTEepHAJIOB /Uil TPOBeJeHHs] TeKYyllero KOHTPOJIs
yCIIeBA€MOCTH M NMPOMEKYTOYHOM aTTecTAlUN

ConepxaHue  NPOMEXKYTOYHOM  arTecTallid  PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOIIMX MaTepHalIOB, IPEIHAa3HAYEHHBIX JUISI IPOBEPKU COOTBETCTBUS
YpOBHSI TOATOTOBKM MO aucuuimimHe TpedoBanusiM PI'OC, koTopble XpaHSATCS Ha
kadenpe-paspadoruuke PI1J] B meuarnom Bune u B DMOC.

®oHJ1 o11eHOYHBIX MaTepruanoB (POM) no JUCHUIUIMHE NPEACTABIEH B MPUIOKEHUH
A.

9. IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHI, HCIOJIb3yeMBbIX IPU OCYLIECTBJICHUN
0o0pa3oBaTe/IbHOTO  MpoHecca M0 AUCHMIUIMHE, BKJIIOYasg  IepevYeHb
NPOrpaMMHOIo odecnedyeHnss 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JUis yCHemHoro OCBOEHUS JUCLUIUIUHBI HCIONB3YIOTCS PECYpChl 3JIEKTPOHHONW WH(POPMALMOHHO-
oOpa3oBaTenabHON cpeabl, 00pa3oBaTeNbHbIE WHTEPHET-NMOPTalbl, I0oOaNbHAs KOMIIBIOTEPHAs CETh
HNureprner. B mpouecce u3ydeHMs IUCLUILIMHBL IMPOUCXOAUT HMHTEPAKTHUBHOE B3aUMOJICHCTBHUE
o0yyarolerocs ¢ npenoaaBaTeneM yepes JMUHbINA KaOUHET CTy/IeHTA.

Nenmn Hcnonb3yemoe nporpaMmMHoe odecriedeHme
1 LibreOffice
2 Windows
3 AnTusupyc Kaspersky
Nennn Hcnonb3yemblie npogeccuoHabHbIe 0a3bl JAHHBIX U HHPOPMALIHOHHbIE
CIIPABOYHBIEC CHCTEMbI
1 becnmatnas snexktpoHHas OubnuoTexka oHiaH "EnuHOoe OKHO K 00pa3oBaTeilbHBIM

pecypcam" A CTYACHTOB W MpEIOJaBaTeliell; Karajlor CChUIOK Ha 00pa3zoBaTelbHBIC
unTepHeT-pecypcsl (http://Window.edu.ru)

2 HarmmonanwHast snekrponnas Oubnmuoreka (HOB) — cBOOOmHBIN MOCTYN yuTareneil K
doHnam poccuiickux OuOIMoTeK. CONEPKUT KOJUICKIMH OLUU(PPOBAHHBIX JTOKYMEHTOB
(KaK OTKpPBITOTO JIOCTYMA, TAK M OTPAHMUYEHHBIX aBTOPCKUM IPABOM), & TAaKKe Karajor
W3JIaHul, XpaHsmuxcs B ondauorekax Poccun. (http://H36.pd/)




10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOU 0a3mbl, HEe00X0AUMOIi IS
ocyliecTBJIeHHs 00pPa30BaTeILHOIO MPOLEcca Mo AUCIHUILINHE

HaunmeHoBaHMe cienMaJbHbIX OMeEIEHUH W MOMelIeHUi 1JIsl CAMOCTOSITeJIbHOMH PadoThI

y4eOHbIC ayTUTOPUN JUIsl TPOBEJCHHUS YI€OHBIX 3aHATUI

MMOMEIEHUS IJISI CAMOCTOSTEIIbHOM pa6OTLI

MarepuanbHO-TEXHUYECKOE OOECIeYeHHe W OpraHu3amus 00pa30BaTEIHLHOTO
mpoiiecca Mo JUCHUIUIMHE JI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS OCYIIECTBIAETCS B COOTBETCTBUU C «llonoxkeHneM 06 oO0yueHH UHBAIUIOB U
JIUIL C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI.



NPUNOXKEHUE A
®OHA, OLEHOYHbIX MATEPUA/IOB ANA NMPOMEXKYTOYHOM ATTECTALIUU
no AUCUUNMJIUHE «MaTtemaTtuuecKkoe moaennpoBaHne TEXHONOrMYECKMX NPoL.eccoB»

1. MepevyeHb oyeHOYHbIX cpedcme 0a9 KomnemeHyuli, popmupyembix 8 pe3ysbmame 0C80eHUSA
oucyunauHel

. Cnocod
Koa koHTpO/IMpyeMoOil KOMIIETeH U OueHo4yHoOE CPeacTBO
OlleHUBAHUS
OIIK-6: CriocoOeH moHNUMATh TTPUHIIUATIBI Kommuiexr
paboTHI COBpEMEHHBIX WH(POPMAITHOHHBIX 3auer KOHTPOJUPYIOIITIX
TEXHOJIOTHA U UCTIONB30BATh UX IS PEIICHUS MaTepHUaIoB IS
3a1a4 mpoheCCHOHATLHOMN ACSITEIIbHOCTH 3a4yeTa
OIIK-8: CnocobeH ydacTBOBaTh B pa3paboTke
0000IIICHHBIX BAPUAHTOB PEIICHUS ITPOOIIEM, Kommuiekr
CBSI3aHHBIX C MAIIMHOCTPOUTEIILHBIMU 3auer KOHTPOJTUPYIOIIHX
MIPOU3BOACTBAMHU, BEIOOpE ONTUMATIBLHBIX MaTepHuasoB s
BapHAHTOB MPOTHO3UPYEMBIX TIOCIIEACTBHIA 3agera
pElIeHUs] HA OCHOBE MX aHaJIM3a

2. OnucaHue nokazameneli U Kpumepues OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHusa

OueHuBaemble KOMMNETEHUMW MpeacTaBneHbl B pasgene «llepeyeHb MIAHUPYEMBbIX
pe3ynbTaTtoB  0b6ydeHWa NO  AMCUMNAMHE, COOTHECEHHbIX C WHAMKATOPaMu  AOCTUXKEHUN
KomneTeHuui»  paboye  nporpammbl  AUCUMNAMHBI  «MaTemaTuyeckoe  MOAeNnpoBaHUe
TEXHO/IOMMYECKUX MPOLLECCOBY.

Mpy oueHMBaHUM CHOPMMPOBAHHOCTU KOMMETEHUMI No AucumnanHe «MaTemaTuyeckoe
MOZENNPOBAHNE TEXHOIOTMYECKMX NpoLLeccoB» ncnonbayetca 100-6annbHas WwWKana.

Kpurepuii Onenka o 100- OneHka no
02JUIbHOM IIKAJIe | TPAJAUIMOHHON IIKaJe
CryneHT ocBOMIJI U3y4aeMblii MaTepual, 25-100 3aumeno

BBITIOJIHACT 3aJJaHUA B COOTBCTCTBHHU C
HHIUKATOPpaMU NOCTHIKCHUA KOMHCTCHHHﬁ,
MOXCT JOIMYCKATh OTACJILHBIC OIIUOKM.

CTyneHT He OCBOMJI OCHOBHOE COZEpKaHUE 0-24 He 3aumeno
M3y4EHHOTO Marepuaa, 3aJaHus B
COOTBETCTBUU C UHIUKATOPAMHU
JOCTHIKEHHUS KOMIIETEHIIMI HE BBIIMOIHEHEI
WJIU BBITIOJTHEHBI HEBEPHO.

3. Tunosbie KOHMPObHbIe 3a0aHUA UAU UHble Mmamepuansbl, Heobxodumole 0419 OYeHKU YypOoBHSA
docmuiceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.00M no ducyunauHe « Mamemamu4yecKoe MoOenuUpPoB8aHUE MEXHO02UYECKUX NPOUEeccos»

KomneTteHuusa NHAMKaTOp AOCTUKEHUA KOMNETEHUUN

ONK-6 CnocobeH noHuMMaTb npuHUMUNbI  paboTbl | OMK-6.1  [emMOHCTpUpPYeT 3HaHWEe  MPUHUMNOB
COBPEMEHHbIX  MHOOPMALMOHHBIX  TEXHONOTMA U | COBPEMEHHbIX MHOPMALIMOHHbIX TEXHOOTUI




MCNONb30BaTb nx Aana peweHuna 3a4a4y
n pOd)ECCMOHaﬂbHOVI AeATeNbHOCTU

ONK-8 CnocobeH y4yacTBoBaTb B  pa3paboTke
0606LLEeHHbIX BapWaHTOB peweHuns npobnem,
CBA3aHHbIX C MaLUUHOCTPOUTENbHBIMM
Npou3BOACTBaMM, BbIGOpPE ONTUMaNbHbIX BapWaHTOB
NPOrHO3MpPyeMbIX NOCAEACTBUM PELUEHNA HA OCHOBE MX
aHanu3a

OlMK-8.2 TlporHo3upyeTr nocneacTsnA BapWAHTOB
pelweHua npobnem MaLIMHOCTPOUTENbHbIX
NPOn3BOACTB

OrK-8.3 BbibupaeT BapunaHTbl pelueHna npobaem Ha
OCHOBE 33/1aHHbIX KPUTEPUEB ONTUMASIBHOCTU




1. HMcnone3ys coBpeMeHHBIE HH(OPMAITHOHHBIC TEXHOJIOTHH, COCTABbTE IS 3alaHHOTO
rpada ero MaTpHIly CMEKHOCTH, MATPUILy HHIUICHTHOCTH M 3aMUIIATE MHOKECTBO BEPIIUH H
MHOkecTBO AyT rpada (OITK-6.1)

X1 X2
X5
X4 X3
2. Mcnone3yss  coBpemMeHHbIC  MH()OPMAIIMOHHBIE  TEXHOJOTWH,  pEHIMTE  3azauy

KOMMHBOSIFKEPA C UCIIOJIb30BAaHHEM BBIMHUCIUTENBHOTO MeToAa "BeTBel u rpanun’ (OITK-6.1):
o 1 9 7 11

4 o 17 1 5
R=(13 9 « 14 9
6 19 5 o« 7
4 10 14 17 o
3. Mcmonp3ys cOBpeMEHHBIC HH()OPMAIIMOHHBIC TEXHOIOTHH, PEIINTE 3a7a4y HEITMHCHHOTO

MIPOrpaMMHUPOBAHUS z = 2xf + x§ —>extr ,uipu 2x; + x5 (OIIK-6.1).
4, Hcnonb3ys  coBpeMeHHble  MH(QOPMALMOHHBLIE  TEXHOJOIMH,  PpELIMTbL  3a7aydy
1enovurcienHoro nporpammuporanus (OITK-6.1).
z=X;+2x, +3x3 = min
Xy +X,+ 2X3 >3
2x} +X; >1
2x,+3x324
Vx; 20
5. Wcnonb3ys coBpeMeHHble MHGOPMALMOHHBIE TEXHOJIOTHH, PEUIMTh 3a7ayy JIMHEHHOrO
IIPOIPAMMHPOBAHHUA H COCTABHThL K HCXOJIHOM JIBolicTBeHHYIO 3a1a4y (OIIK-6.1)
z==2x;+3x, —6x3 —X; —> min
2xp+ x5, =2x3+x, =24
X;— X2 +2X3 =10
Vx; 20
6. Mcnonp3ys coBpeMeHHbIE HHPOPMAUMOHHBIE TEXHOJIOTHH, PEIIMTh 3a1a4y ApoOHO-
smuHeiHoro nporpammuposanust (OITK-6.1):

x;—2x2 ++3Xg .
z= — —> min
ZXI +.X2 — X3

x1—2x22?
x1+x2 +2x_; <5
— Xy —3.132 <=2
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7. Mcnonb3ys coBpeMeHHbIE HH()OPMAllMOHHBIC TEXHOJIOTHH, 3adaqy LETOYHCICHHOTO
nporpammupoBanus (OITK-6.1):
z=Xx;+2x, +3x3 = min
X, + X, +2x, 22
2x, +x, 20,5
2x, +3x, =23
Vx; 20

8. Ucnonb3ysi coBpeMeHHbIe WH(POPMALIMOHHbBIE TEXHOJIOTHU, PEHIUTh rpadHyecKu 3aaauy
nHelHoro nporpammuposanus (OTTK-6.1):

z=Xx;+2x, = max
3x1 - sz < 6,
- x] + 2}:2 < 4.
3x;+2x,<12
x; = O,x2 >
9. Mcrnonb3yst KpUTEpUHM ONTUMAIbHOCTH pelnTbh rpaduyecky 3ajaqy JIMHEHHOTO
nporpammupoBanus (OITK-8.3):
z==3x; —4x, —> min
X;t+X; = 20,
— X5 + X2 < 20,
Xy = 10, X2 >5

10.  Mcnonb3ys KpUTEpUH ONTHUMAJIbHOCTH, HAWIUTE I NPEACTABICHHOIO B3BELICHHOTO
rpada ¢ HCII0JIb30BaHUEM AIITOPUTMA JEHKCTPBI KpaT4alIlui I1yTh U3 BEPLUMHBI X; B BEPLIMHY

x; (OI1K-8.2)

X2 8 X4
5 3
X 3 ! 4 X6
6 2 6
] 7 \
X3 TX5

11.C ucronb30BaHHEM BHIYUCIUTEILHOTO METO/1a JMHAMUYECKOr0 NPOrpaMMHUPOBAHHS HAHTH
JUTSL TIPEJICTABIEHHOM CeTH IyTh MUHUMAIbHON JUTMHBI ME 1y Ha4aJlbHOM U KOHEUHOMH
BepumHamu (OI1K-8.2):

11



12. TlpenaBapuTellbHBIMM HMCCJICIOBAHUSIMH  YCTAaHOBJICHO, 4YTO HauOoJiblllee BIMSHUE Ha
TOYHOCTH (POPMBI ILHIMHAPHUYECKOH MOBEPXHOCTU NPHU TOUEHUHM Y OKa3bIBAIOT BIIMAHUE TPHU

q)afcropa: CKOPOCTh pe3aHud X;, IloJladya X, H KECTKOCTh TEXHONOTHYECKON CHCTEMbI X3 .

[Inanupyercs mpoBencHHUE IKCICPUMEHTA THIIA 2K nns IIOJIYYCHUS MAaTEMAaTHYECKON MOICIH
CIEAYIOLIETO  BHAAI Y =0, +0X; +asX, +azx; B mpenenax  40=<x; <80

0,4<x,<0,8Mm/00, 12000<x;<18000 H/mm. Mcrone3ys KpUTEpUH ONTHMAILHOCTH,

M/MHH,

MOCTPOITE MATPHUILY IUIAHHUPOBAHHA SKCIIEPUMEHTa, YKaKMTE€ OCHOBHBIC YPOBHH M HHTEpPBAJIbI
BapbMPOBaHUA (AKTOPOB, UX KOJMPOBAHHBIC M HaTypaibHble 3HaueHus (OI1K-8.2).

13. Ucionb3ys KpuUTepuH ONTUMAJIBHOCTH, PEIINTh MATPUYHYIO WUIPY, 3a[aHHYH ILIATEKHON
MaTpHLeH CBSIACHHEM K Iape JBOHCTBCHHBIX 3a1a4 JIMHeiHoro mporpammupoBanus (OIIK-8.2):

1 4 6
7 20
53 2

14. MHcmonb3ys KpHUTEPUH ONTUMAIBHOCTH ONpPENENHTh U1 KOMIUIEKCa  ONepalui
NPEJCTARIEHHOI0 Ha PHUCYHKE: BpEMs BBIMOJHEHHMs KOMILUIEKCA ONepalfii ¢ BEPOSTHOCTBIO HE
meHee 0,75; BEpOATHOCTH BBIMOJHCHHSA KOMILICKCA omnepamuid 3a 35 aHed; BEpOATHOCTB
BBINIOJIHEHUS oniepaluu (2,5) 3a 8 aueit (O11K-8.2).

15. Hcnonb3ys KpUuTepUrd ONTUMAIBLHOCTH, COCTABbTE MIaH Hanboliee AKOHOMHOIO ApOOHO-
(hakTOPHOTO IKCMECPHMCHTA MPH JAHHOM CIHCKE CYHICCTBCHHBIX IEPEMEHHBIX: X;, X;, X5, X3,

Xy, X; Xy, X5Xg, X3X,. YKaXKUTE BUI IpoOHO-(akTOpHOro skcrepumenta (OITK-8.2).

16. B pesyibTare POBEICHNS KCIEPHMEHTA BIIA 2° GbilM OIYYEHBI CIEAYIONINE JAHHBIE:
X, 80 20 60 20 80 20 80 20
X, 5 5 0 0 5 5 0 0
X3 10 10 10 10 2 2 2 2

12



Ly [ 26 | 24 [ 22 |16 |18 | 14 | 10 |6 |
[TporHo3upys mocieJCcTBUs pa3padoTaTh ypaBHEHHE JIMHEHHOH perpeccuu Juis
Npe/CTaRIEHHBIX YCIOBHH B KOAMPOBAHHBIX U HATYpalbHBIX 3HaueHUaX ¢akTopor (OI1K-8.3)

.17. B pe3ysibTare NpoBeJIeH s SKCTIEPHMEHTA BHIA 2° GBUIH MONYYeHBI CIeIYIONUINe TaHHbIE:

X, 60 20 60 20 60 20 60 20
X, 5 5 0 0 5 5 0 0
X, 10 10 10 10 2 2 2 2
y 26 24 22 16 18 14 10 6

[TporHo3upys MOCJIEACTBHA, pacCUHTaiiTe 3HAYeHHA KOID(QHIMEHTOB YpaBHEHHS
JHHEHHOH pEerpeccHH TpH HAJHYHH MapHbIX S(P(PEKTOB B3aHMOJACHCTBHS MEXKIY BCEMH
(aKTOpaMu DKCIEPUMEHTA. 3anucaTh YPAaBHEHHE JIMHEIHOH pEerpeccMn B HaTypalbHbIX
3HaueHusx (akropos (OITK-8.3)

18. B pesynbTaTe MpORE/CHUS AKCTIEPUMEHTA BHAAa 2° C JIBYKDATHBIM JyGIMpOBaHUEM
OIIBITOB OBLIM MOJY4YEHBI CIEIYIOIIHE SKCIEPUMEHTAIbHbIE JAHHBIE:

X; +1 -1 +1 -1 +1 -1 +1 -1
X, +1 +1 -1 -1 +1 +1 -1 -1
Yy 16 12 8 6 14 12 9 4

[Iporuo3upys nocnaeacTBHs, ONMPENeTHTh AUCIEPCHIO anekBaTHOCTH skcnepumenTa (OITK-8.3).

19. IlporHo3upys MHOCIEACTBUS COCTABUTb JUIA IIPEACTABICHHOH MATpPULbl JUIMTEIbHOCTEH
00pa0OTKH YeTHIPEX JCTANICH HA TPEX CTaHKax, pacnHcaHue "ropsdei’” o0padoTKH, ONPEACIIHTD
BpeMs LIMKJIa, IPeICTaBUTh COOTBETCTBYIOIIMIT rpaduk ['anTTa (OITK-8.3).

5 2 4 3
pa=27 15
4 3 1 7
20. B pe3ynbTaTe MPOBEICHIS DKCIIEPHMEHTA BIAA 2° ObUIHM MOJTYYEHBI CIEAYIONIHE TaHHBIE:
X 70 20 70 20 70 20 0 20
X, 5 5 0 0 5 5 0 0
X3 10 10 10 10 2 2 2 2
y 26 24 22 16 18 14 10 6

[IporHo3upys mnoclieacTBus, pacCyUTaiTe 3HAYCHHS KOAIDGHUIIMEHTOB YpaBHEHHS
JUHEHHOH perpeccMd NpPH HATUYUM NapHbIX 3(P(PEeKTOB B3aUMOJEHCTBHS MEKIY BCEMH
(hakTOopamMu S3KCIepUMEHTa. 3anucarh YpaBHEHHE JIMHEHHOW perpeccMd B HaTypallbHBIX
3HaueHuAX (pakropos (OITK-8.3)

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMAEKMOM OYEHOYHbIX MaMepuasos npuaazaemcs.
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