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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

Ienpro TuCIUITIIMHEL SBIsETCS (POPMUPOBAHUE OOIIETIPO(HECCHOHANBHBIX KOMIIETEHIINH, HEOOXOANMBIX B
IIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKUH, OPraHU3allMOHHO-YIPaBIE€HUYECKO!, IPOEKTHON 1 Hay4HO-UCCIIEI0BaTENbCKON
JESATEIILHOCTH, CBSI3aHHOW C MATEMAaTHYECKIM MOJICIMPOBAHUEM CUCTEM U IIPOLIECCOB B 00IACTH MIPOESKTUPOBAHUS,
IIPOM3BO/ICTBA, SKCILUTyaTAI[MH ¥ PEMOHTA ITO/IBIKHOTO COCTAaBA.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Iukn (pasnmen) OIT: | b1.0.26

3. KOMIIETEHIIMA OBYYAIOINET'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4i B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METONO0B €CTCCTBCHHBIX
HayK, MATEMAaTUYCCKOTO aHalIn3a U MOJACINPOBAHU A

OIIK-1.4 IIpuMeHsIeT METOJbI MATEMATHYECKOTO aHAIN3a W MOJACIUPOBAHUS U1 PELICHHS IIPHKITAIHBIX 33134 B
npodeccHoHaTBHOM IeATeTbHOCTH

B pe3yJsbTaTe 0cBOEHUSI AUCHHUILIMHBI (MOLYJIS) 00YUAIOLIUIICS TOJAKEH

3.1 |3narth:

3.1.1 | MEeTOBI MATEMATHYECKOTO MOCITUPOBAHHUS, METOIBI TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBAHMS;
MaTeMaTHYECKIE M CTATHCTHICSCKAES METOJIBI JUTS OLICHKH U aHAIIN3a MTOKa3aTeNeil 0e30MacHOCTH U HAIeKHOCTH
TOJIBUYKHOTO COCTaBa; METOIbl MATEMATHIECKOTO MOJICITHPOBAHUS, PeaTi3yeMble ¢ TIOMOIIBIO CTAHJAPTHHIX TAKETOB
ABTOMATHU3MPOBAHHOTO MPOCKTUPOBAHUS U UCCICIOBAHUIA.

3.2 [ Ymern:

3.2.1 | npUMEeHSATh METOIBI MATEMATHYECKOTO MOJICITMPOBAHNSI, METOIBI TEOPETHUECKOTO U DKCIIEPUMEHTATBHOTO UCCIIEIOBAHNS;
HCIIONIb30BaTh MATEMATHYCCKIE M CTATHCTHICCKUAE METO/IBI TS OLICHKH U aHAIIN3a MOKa3aTeeil 6e30MacHOCTH U
Ha/IS)KHOCTH TTOJIBIDKHOTO COCTaBa; BHIITOJHATH MATEMATHIECKOE MOJICITUPOBAaHHE IPOIIECCOB U CJIOXKHBIX CHCTEM Ha 0ase
CTaHJIAPTHHIX MTAKETOB aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS U HCCIICTOBAHHIA.

3.3 | Bnagers:

3.3.1 [ BMageTh CIOCOOHOCTHIO MPUMEHATH METOIBI MATEMATHIECKOTO MOJICITUPOBAHHS, METOIBI TEOPETHIECKOTO H
IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS; CIIOCOOHOCTHIO UCTIONB30BaTh MATEMATHIECKHE W CTATUCTHICCKIE METOIBI JIsT
OIICHKH U aHaJin3a Mnokas3arenel 0e30macHOCTH U HaeKHOCTH MOIBMYKHOTO COCTaBa; CHOCOOHOCTHIO BBITOTHATD
MaTEeMaTHYECKOE MOJICTUPOBAHHE MPOIIECCOB U CI0KHBIX CHCTEM Ha 0a3e CTaHIAPTHBIX IAKETOB aBTOMATH3UPOBAHHOTO
MIPOSKTUPOBAHHSL.

4. CTPYKTYPA U COAEP’)KAHUE JUCHUIIITUHBI (MOAY.JIS)
Kon HaumeHnoBaHue pa3iesioB u TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
3aHSATHSA / Kype

Pa3gen 1. OcHOBHBIE MOHSITHSI MATEMATHYECKOT0 MOJIEJTUPOBAHHUS CHCTEM U
MPOIIECCOB

1.1 [pencraBnenue o ucHUILIHHE «MaTeMaTHYECKOe MOICTUPOBAHUE CUCTEM H 3 3
TIPOIIECCOBY, CBA3b C IPYrUMH TUcHUIUTMHaMH. [lenu u 3agaqn
MaTeMaTHIECKOTO MOJISIMPOBAHMS TeXHIUUECKuX crcteM. Kitaccudukanms
mozaeneit. /Cp/

1.2 Mertoapl mocTpoeHust MaTeMaTHueckux Mojeneil. [lonsaTre o KmaccuueckoM u 3 1
CHCTEMHOM IOJX0JI€ TIPH ITOCTPOCHUU Moienei. /JIex/

1.3 IoaroroBka k siekimsim Nel, 2 /Cp/ 3 1

1.4 HMuTannoHHbIe MOJENNU B HAYYHBIX UCCIeN0BaHUAX. IIoHATHE O YepHOM 3 3
stuke. /Cp/

1.5 Merton nanpasienHoro rpagda. Cerepoii rpaduk. Kpurndeckuit myts. /JIex/ 3 1

1.6 CocraBienue TpeOOBaHUI K MOJeH cUcTeMbl «Baron — cpema» /Cp/ 3 8

1.7 CocraBieHue MOJIeNI HaJIS)KHOCTH BaroHa B AKCIUTyaTallly C LeJbIo 3 8
OIIpeeIeHHs] ONTHMAIIBHOM UTHHEI TapaHTHitHOTO ydactka /Cp/

1.8 CocrapiieHne MO/IeNN JACTIOBCKOTO PEMOHTA BaroHa ¢ IeJIbI0 OTIpeIeIeHUs 3 8
TIpeeNbHON TOJ0BOM nporpamMmel pemoHTa /Cp/

1.9 CocraBieHue ceTeBoro rpaduka TEXHOJIOTHIECKOTO MPOoIiecca JETOBCKOTO 3 2
pemoHTa nomysarona /IIp/

1.10 TToaroToBka k mpakTuyeckoMy 3aHsTuio Nel. /Cp/ 3 2

Pazpnen 2. MaremaTudeckue MeTOAbI HCCJIEJOBAHNS NIPOLECCOB H 00bEKTOB




2.1

OCHOBHBIE IOHSTHUS TEOPUH IIIAHUPOBAHUS SKCTIepuMenTa. DYHKIUS
perpeccuu. ManuHHbIA SKcriepuMeHT /JIex/

2.2 Mertonbl peannzanuu Ha O9BM mMaTemaTrueckux mojeneid. Meroa mpocToii 3
nteparun. Koppemsmonnsnit merox ureparmu. /Cp/
2.3 IMonsiTne 06 ONTUMU3AIMOHHBIX 3a7auaX. MeTO bl HaXOXKICHUS 3
skcTpemyma /Cp/
24 HoaroToska k nekiuu Ne3. /Cp/ 0,5
2.5 [ocTpoeHne onTHMAaIBHOTO TIaHA SKCIIepuMeHTa. Haxosxnenne ¢hyHkmm 1
perpeccuu ¢ IIOMOIIBI0 TEOPHH INTaHUPOBaHUS dkcnepumMenta /I1p/
2.6 IMoaroroska k mpaxkTudecKkoMy 3aHATHIO Ne2. /Cp/ 1
2.7 ITocTpoenue anropuTma pacyera BUXPEBOTO SHEPropasAEIUTENs C 8
HCIIONIF30BaHIEM KOPPENSIIMOHHOTO MeTo/1a urepanuii. MccnenoBanme Moaenn
BUXPEBOTO 3HEPTOPa3IeIHTeNs YHCIEHHBIM MeTonoM. /Cp/
2.8 MozenupoBaHUe CHCTEMBI TEXHHUYECKOTO OOCITYKMBaHHS TPY30BbIX BaTOHOB C 8
LIEJIBIO ONPEEIIEHUS] ONTUMAIBHOM MEPUOIMYHOCTH IIJIAHOBBIX PEMOHTOB.
HccnenoBanne MOIEIH CHCTEMbBI TEXHUIECKOTO 00CITYXKHBaHUS TPY30BbIX
BaroHOB YHCIEHHBIM MeTosioM. /Cp/
Paznen 3. Coznanune Mojesneii cicTeM M MPOLECCOB ¢ MOMOIILIO MPOrPaMM
aHAJIOTOBOI'0 BU3YaJbHOI0 NPOIPAMMUPOBAHUS
3.1 Bo03M0XHOCTH ITPOrpaMMbl aHAJIOTOBOTO BU3YaJIbHOT'O IPOrpaMMUPOBAHUS 3
CAAM /Cp/
32 MozennpoBaHHe TEIUIOBBIX IIPOIECCOB ¢ TTOMOIIBI0 IporpaMMsel CAAM /Jlex/ 1
33 IoaroToBka k nekiuu Ne4. /Cp/ 0,5
34 CocraBiieHre MaTeMaTUYeCKO MOJIENIM BUXPEBOTO SHEPTOpa3IelIUTENs C 8
nomoubto nporpammsl CAAM. HccnenoBanue MOJEIN BUXPEBOIO
sHepropasaenutens B nporpamme CAAM /Cp/
35 CocraBieHue MaTeMaTHUECKO MOIENN IIUCTEPHBI TSI BA3KUX KUIKOCTEH C 1
TEIIOU30JIMPYIOIINM KOXKYXOM ¢ oMollbio iporpaMmMbel CAAM. Hccnenoanue
MOJIeTIH IIICTEPHBI IS BA3KHUX xuaKocTel B mporpamme CAAM. /Tlp/
3.6 IMoaroToBka k mpakTuyeckoMy 3austuto Ned. /Cp/ 1
3.7 IMoaroroBka k TecTupoBaHuio u 3auery /Cp/ 7
Pa3nen 4. KonrakrHas padora
4.1 3auer /KD/ 0,25
Pazpnen 5. CrarucTnyecKkne MeToAbI B IOCTPOEHUHU MoJeJIeli cucTeM U
MpoLEecCcoB
5.1 CraTucTiuueckie MeTOAbI CPAaBHEHHS KOHCTPYKIUH TEXHHIECKIX 00BEKTOB. 3
[IpuMeHeHne KIacTepHOTO aHajH3a K OLEHKE TEXHUYECKOTO COCTOSIHUS
o00wekroB. /Cp/
5.2 CraTtucTuueckue Moenu. MoaenupoBaHue CilydaiiHbIX BETUYHMH C IOMOIIBIO 1
OBM. Metoa Monte-Kapio. /JIex/
5.3 IoaroroBka k nekiuu Ne5. /Cp/ 0,5
54 Meron nepeBa 0Tka30B. OnpeaeneHue BEpOSITHOCTH BEPXHETO HEXENIATETbHOIO 1
coObITHSL. /JIex/
5.5 IMoaroToBka k nekiwn Ne6. /Cp/ 0,5
5.6 IonsTHe 0 cuctemMax MaccoBoro obcmyxusanus (CMO). PazomkryTas u 3
3amkHyTass CMO. CMO ¢ orpaHM4YeHHO 0uepenblo
/Cp/
5.7 Haxosxnenne xapakTepuCTHK pacrpeieleHus BEpOATHOCTEN CITy4aifHbIX 2
BEJIMYHH C IOMOIIBIO Pa3IMYHBIX KOMITBIOTEPHBIX mporpamm. /J1ab/
5.8 IMoaroToBka k maboparoproii pabore Nel. /Cp/ 2
5.9 MoaenupoBaHue ciydaiiHbIX BEJIMYUH C 3aJJaHHBIM 3aKOHOM pacrpeaeTIeHHs 14
BEPOSTHOCTEN C TOMOIIBIO PA3IMIHBIX KOMIIBIOTEPHBIX ITporpamm. /Cp/
5.10 ITocTpoenue nepeBa 0TKAa30B U OIPEIEICHNE BEPOSITHOCTH BEPXHETO 2

HEeXeNaTeNnbHoro coobiTrs. CTaTucTudeckoe MoAeIupoBaHue oTkasa. /J1ab/




5.11 IMoaroroska x maboparopHoit pabote Ne2. /Cp/ 3 2

5.12 OnTuMuU3aIs MITAHAPOBAHKS TEXHUUECKOTO 00CTY)KUBaHUS O0BEKTa C 3 14
TTOMOIIIBIO TEOPUH MacCOBOTO 0OCITy)KHBaHsI. BapbupoBaHue mapaMeTpoB
CMO. /Cp/

5.13 CaMocrosiTenbHOE U3ydeHne (GYHKIMOHATBHBIX BO3MOXKHOCTEH KOMITBIOTEPHOM 3 4
nporpammbel EXCEL /Cp/
Pazpnen 6. Coznanue u ucciieJoBaHue MojeJIel CJI0KHBIX TEXHUYECKUX
00BbEKTOB C IOMOIILIO MPOrPaMM aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS

6.1 Cosznanne 3-D Mofenei CII0KHBIX TEXHUUECKAX 00BEKTOB B IPOTpaMMax 3 3
ABTOMATH3UPOBAHHOTO MpoeKkTupoBanus. /Cp/

6.2 HUccnenoBanue 3-D Moneneil Ha CTaTHYECKYIO U YCTalOCTHYIO IPOYHOCTD € 3 1
ITOMOIITHIO METO/1a KOHEUHBIX AJIeMEHTOB. /JIex/

6.3 IMoaroToBka k nekiwu Ne7. /Cp/ 3 0,5

6.4 TemnoBeie uccnenoBanus 3-D Moaeneii B mporpaMmMax aBTOMaTH3UPOBAHHOTO 3 1
npoekTupoBanus. /Jex/

6.5 IToarotoBka k nekiuu Ne§. /Cp/ 3 0,5

6.6 Pa3paboTka ClI0’)KHOTO TEXHHYECKOTO 00bekTa Ha miatdopme 3-D 3 3
EXPERIENCE. /Cp/

6.7 HccnenoBanue xapakrepuctuk 3-D monenu nonyBarona B SolidWorks /Cp/ 3 14

6.8 PacueTsl Ha CTaTUYECKYIO U YCTAIOCTHYIO POYHOCTh MOJEIH TOJTyBaroHa ¢ 3 2
MTOMOIIBIO METO/Ia KOHEYHBIX dlIeMeHTOB /J1ab/

6.9 IMoaroToBka k taboparoproit pabore Ne3. /Cp/ 3 2

6.10 TenoBbIe pacyeThl MOJIEIIN ITUCTEPHBI AJIs1 IEPEBO3KU BSI3KUX KHUAKOCTEH C 3 2
MTOMOIIIBIO METOJIa KOHEYHBIX dJIeMeHTOB /J1a6/

6.11 IMoaroToBka k maboparopHoit pabote Ned. /Cp/ 3 2

6.12 IIpoYHOCTHBIE U TEMIOBBIE PacYeThl H30TEPMUUYECKOTO BarOHa C TOMOILBIO 3 14
METO/Ia KOHEYHBIX 37eMeHTOB /Cp/

6.13 Bemomanenue PI'P /Cp/ 3 17,6

6.14 IMoaroroBka K TECTUPOBAHHUIO M TECTUPOBAHHUE IO pa3fenaM JucHuLnHE! /Cp/ 3 1

6.15 CaMocTosITeNnbHOE U3ydeHHe HYHKITMOHATBHBIX BO3MOYKHOCTEH KOMITBIOTEPHOM 3 4
nporpammbl SolidWorks /Cp/

6.16 CaMocTosiTenbHOe N3ydeHre (QYHKIMOHAIBHBIX BO3MOXKHOCTEH TuIaTopmbl 3-D 3 2
EXPERIENCE /Cp/
Pasnen 7. KonTakTHbBIE Yachl Ha aTTeCTAUIO

7.1 Koncynpramus u sx3amen /KD/ 3 2,35

7.2 3amuta PT'P /KA/ 3 0,4

5. OHEHOYHBIE MATEPHAJIBI

OrneHOYHbIe MaTepHabl I TPOBEICHUST IPOMEXYTOUHON aTTECTAIlMK OOYJaIOMIMXCsl MPUBEICHBI B MIPUIOKEHUH K
paboueii mporpaMme AUCIHILIHHEL.

DOopMBI U BHIIBI TEKYIIEr0 KOHTPOJISA MO JAUCHMILIMHE (MOIYII0), BUABI 3aJaHUH, KPUTEPUH WX OLICHUBAHUS,
pacrpenenenre 0aIoB Mo BUAAM TEKYIIEro KOHTPOJIS Pa3padaThIBAIOTCS MPENoaBaTeieM TUCIIUIUTHHBI C YIETOM €€ CIICUPUKA U
JIOBOJISITCSL 1O CBE/ICHUSI 00YJarOIUXCsl Ha EPBOM YIeOHOM 3aHATHH.

Tekymmii KOHTPOJIb YCIICBAEMOCTH OCYILIECTBIISCTCS MPENoAaBaTeieM NUCHHUIUIMHBI (MOAYIS), KaK IPAaBHIIO, C
ucnonb3oBanueM IVMOC wiin myTeM MpOBEPKH MHUCbMEHHBIX pa00T, MPEAYCMOTPEHHBIX Pa0OYNMH MTPOrpaMMaMH TUCIIUTUIAH B
paMKax KOHTAKTHOHM paboThI M CaMOCTOSTEIbHOHN paboThl oOydaronmxcs. [t pukcupoBaHus pe3yabTaToOB TEKYIIETO KOHTPOIIS
MO3KeT ucnonb3osatbes DMOC.

6. YAEBHO-METOINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas Jureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, T'OJL

Bbananaer A. H. MareMaTHuecKiue MOJIENTA 0OBEKTOB M MPOIECCOB: KOHCIEKT Camapa: | https://e.lanbook.com/bg
JIEKIHHA CamI'VII
C, 2016

6.1.2. JlonosiHuTEILHAS JINTEPATYPA

ABTOpLI, COCTaBUTECIIU 3arnaBue Wznarensc C)8 azapec
TBO, I'OJL

J12.1

Yernga I1. A. MeTtoandeckie OCHOBBI pa3pabOTKU CUCTEMBI YIIPABIICHHS Mocksa: | http://umczdt.ru/books/3
TEeXHUYIECKUM COCTOSHHEM BaroHOB: yueOHOE mocodue Juis YMII no
CIICIHATHCTOB o0pazoBaH
HIO Ha
HKEJIE3HO
OpPOXKHOM
TpaHCIop
Te, 2015

6.2 UndopmanoHHbIe TEXHOI0THH, HCIIOJIb3YyeMble IIPU OCYLIECTBICHHU 00Pa30BaTe/IbHOIO IIpoLecca Mo AUCHUILIMHE

(Mony.110)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSEMOI0 IPOrPAMMHOIO0 ofecneyeHust

6.2.1.1

Microsoft Office

6.2.1.2

Mathcad

6.2.1.3

SolidWorks

6.2.14

CAAM

6.2.2 Ilepeyenb npogeccHOHANBHBIX 023 JAHHBIX U UH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

OO0mmepoccuiickuii MaTeMaTHIeCKui moptai (MHGopMaIoHHas cuctema) - http://www.mathnet.ru/

6222

Mathcad- cripaBoYHHK O BBICIIEH MaTeMaTHKe -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

6.2.2.3

baza 6ecrutatasie 3D Momenu anst pazmmaabix CAD cucrem www.3dcontentcentral.com

6224

ACIINXT

6.2.2.5

DenepansHblil mopran «Poccuiickoe o6pazosanue» (EquHoe okHO qOCTyHa K 00pa30BaTeIbHBIM pecypcaMm -
http://www.edu.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHIHEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1

VYueOHbIe ayTUTOPUH AT MPOBEACHHS 3aHATHH JIEKIMOHHOTO THIIA, YKOMIIIEKTOBAHHBIC CIIEIIATH3UPOBAHHON MeOEIbI0
1 TEXHUYECKHUMHU CPEICTBAMU O0YyUeHHs: MYIbTUMEINHHOE 000pynoBaHKE sl IPEAOCTaBIeHUs yueOHOM nHpOopManuu
OO0JTBIIION ayJUTOPHH /WK 3BYKOYCHIIMBAIOIIee 000pyI0BaHHE (CTAIIHOHAPHOE MITH IEPEHOCHOE).

72

VYueOHbIC ayJUTOPUH TS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO THIIA, TPYIIOBBIX X MHIWBUYaJIbHBIX KOHCYIBTAIHH,
TEKyIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTeCTaINH, YKOMIIEKTOBAHHBIC CIIECIIHATN3HPOBAHHON MEOCITBIO 1
TEeXHHYECKUMH CPEJICTBAMH O0YIECHUS: MyIbTUMEANITHOE 000PYJ0BaHHE H/IIU 3BYKOYCIUIMBAOIIEe 000pyAOBaHNE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

[Tomerenus 1 CaMOCTOSATENLHON pabOThI, OCHALIIEHHBIE KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TIOAKIIOYEHUS K
cetr "MHTepHET" M 0OECIICUeHNEM TOCTYIA B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY YHHBEPCUTETA.

7.4

[omerenus 11 XpaHeHUs! 1 TPOPUIAKTUIECKOTO 00CTYKMBaHUs yueOHOTro 000pyn0BaHUS

7.5

KoMmbroTepHsIit K1acc i1 MpOoBeAeHNUs 1Ta00paTOPHBIX PaboT ¢ MePCOHATBHBIMU KOMITBIOTEpaMU, KHHOIIPOSKTOPOM U
JKPaHOM.




