MHWHOBPHAYKHU POCCHUU

['ma30BCKHi HHKEHEPHO-IKOHOMHYECKUN HHCTUTYT ((huauan)
benepanbHOTro rocyAapCTBEHHOT0 OI0JKETHOTO 00pa30BaTEIHLHOTO
yUpeKJEHHUs BBICIIETO 00pa3oBaHUs
«MxeBCKU roCcyJapCTBEHHBIA TEXHUYECKUM YHUBEPCUTET
nmenu M.T.KanamHukoBa»

I|“ BabyLukmH
e Mwuxaun
. AHaTonbesuny

PABOYAA ITPOI'PAMMA

10 TUCUUILINHE:
MATEMATHYECKOE MOJAEJIMPOBAHHUE B MAILIMHOCTPOEHUUN

qutst HanpaBiieHus: 15.03.05 « KOHCTPYKTOPCKO-TEXHOI0THYEeCKOoe
ol0ecrneyeHne MAIIUHOCTPOUTEIBLHBIX MPOU3BOACTBY

1o npoduito: «TexHoJoruss MAIIMHOCTPOEHUS

®dopma 00ydeHUs: 3a04UHAA

OO611ast Tpy10€MKOCTb JTUCIUTIITUHBI COCTABISIET 4 3a4eTHbIE eIMHUIBI.

Buo yuebnoi pabomet Beeeo Cemecmpes
uacos 6

KoHTakTHbBIE 3aHsTHS (BCETO) 32 32

B toM ynce: - - -
Jlexuuu 12 12

[Tpaktryeckue 3ansatus (I13) 10 10

Cemunapsi (C)

JlabopaTtopusbie padoTsi (JIP) 10 10
CamocrosiTesibHas padoTa (Bcero) 110 110

B ToM umncie: - - -

KypcoBoii npoexT (pabota)

PacuetHo-Tpaduueckue padboThI

Pedepar

llpyeue 6uovi camocmosamenvbHol pabomol 112 112

Bun npomMexxyTouHOM aTTecTanuu (3a4eT, SK3aMeH ) Hud
3a4.

OO6mrast TpyI0EMKOCTh: 4ac 144 144

3a4. €. 4 4




Kadenpa: ABTomMaTu3npoBaHHbBIE CUCTEMBI YIIPABIICHUS

CocraBurenb: OBCIHHUKOB AJlekceil BraaumMupoBuy, KaHa. TeXH. HAyK, JOLIEHT

Pabouvas mporpamma cocTtaBiieHa Ha OCHOBaHUH (eepalibHOIO TOCyIapCTBEHHOTO 00pa3oBa-
TEJBHOTO CTaHAapTa BBICIIETO 0Opa3oBaHUs Mo HampaieHuio moaroroBku 15.03.05 — «Kon-
CTPYKTOPCKO-TEXHOJIOTMYECKOE 00ECIICYCHHE MAalIMHOCTPOUTEIILHBIX TPOU3BOJCTBY U yTBEP-
KJICHA Ha 3aceaHuu Kadeapel.

IIporokos ot 10.05.2018 . Ne 6

3aBenyromuii kadeapoit /% B.B. bensies

7”3

COI'TACOBAHO
[Ipencenarens yueOHO-METOAUUECKOH KOMUCCUU

['ma3oBCcKOro MHKEHEPHO-IKOHOMHUYECKOTO MHCTUTYTA ((uirana)
OI'BOY BO «UUxkI'TY umenn M.T.Kanamaukosay

&\ B.B. benses

2018 r.

KonmuecTBo yacoB pabodeii mporpaMMbl COOTBETCTBYET KOJIMUYECTBY 4aCOB Pabovero yueOHOro riaHa
1o HanpasieHuto NoAroToBku 15.03.05 — «KoHCTpyKTOPCKO-TEXHOIOTHUECKOe 00ecTIeYeHne MallluHO-
CTPOUTENBHBIX MPOU3BOCTBY, MPOpHiIb « TeXHOIOTHS MAITHHOCTPOCHHSY.



AHHOTAUIMS K JUCUMIIJIMHE

Haszeanue mooyns MaTteMaTH4ecKOe MOJEJTHPOBAHNE B MAIIIMHOCTPOEHUH
Homep 51.B./1B.06.01 Axademuueckuit 200 | | cemecmp | 6

86 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE 00ECIIEUEHHE MAIIIMHOCTPOUTEIBHEIX IIPOU3-
Kagpeopa Ilpozpamma pyKTop p P

ACY BoJCTB. [Tpodruts — TEXHOJIOTHSI MAIIHOCTPOCHUS

T'apanm modyna

OBCsiHHUKOB Anekceil BnaqumupoBud, KaH[. TeXH. HAyK, JOLEHT

Ilenu u 3a0auu ouc-
UURIUHDBL, OCHOBHDBLE
membl

Henn: nate OyxymyM HHKEHEpaM OCHOBBI 3HAHHH, YMEHUH U HaBBIKOB MaTEMaTHIECKOTO MOAEIMPOBAHNS 0OBEKTOB 1
IIPOLIECCOB MAIIMHOCTPOUTENHFHOTO IIPOU3BOCTBA.

3amaun: 03HAKOMIIEHHE C POJIBI0 M MECTOM H3y4aeMOH JUCIHIUIHHEI B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTUH;
03HAKOMJICHHE C 00BEKTaMH MOAENUPOBAHMUS; U3ydeHHe 00TacTell MpUMEHEHHs MaTeMaTHUECKUX MOJeNeH; U3yueHue
METOJ0B ONTUMU3ALNH TEXHOJIOTHYECKHUX MPOLECCOB U3TOTOBICHUS AeTanel U U3AeNnil MalllMHOCTPOUTENbHBIX MPOU3-
BOJICTB.

3HaHHUSA: OCHOBHBIE MTOHSITUSI MATEMATHYECKOTO MOJIEITHPOBAHUS, OCHOBHBIE MATEMAaTHUECKUE MOJIETH, TIPUMEHSIEMBIC B
MAaIIMHOCTPOSHUH; METOJIBI MOJCIMPOBAHMUS M KJIacCH(HUKALMI 00BEKTOB MOAEIUPOBAHMS; METOABI ONTUMU3ALUH TeX-
HOJIOTHYECKHUX IIPOIIECCOB.

YMeHusi: pemaTb THUIIOBBIEC 33aJa4M, CBSI3aHHBIE C MaTeMaTHYECKUM MOJEIMPOBAHHEM IIPOIECCOB MAIIMHOCTPOCHUS;
COCTaBIISITH MOJICITH HJIEMEHTOB TEXHOJIOTHYECKHUX ITPOIIECCOB M3TOTOBICHNUS 3aTOTOBOK, AeTajei, N3/1eNii 1 MaIlInH.
HapbIku: BrasieHnss METOaMH MaTeMaTHIECKOTO MOJASIUPOBAHUS; PELIEHH 3a1a4 [0 COCTABICHUIO MAaTEMAaTHIECKUX
MojIenel, ONTUMU3ALUHN TEXHOJOTHUECKUX MPOLECCOB M OIEHKE HAJESKHOCTH MAIUUH M U3JENHH NPpH IMOJrOTOBKE Ma-
LIMHOCTPOHUTEIHFHOTO IPOU3BOJCTBA C UCTIONB30BaHHEM DBM.

Jlexuuu (ocHOBHBIE TeMbl): Knaccudukanus MaremMaTndeckux mozaeneil. TpeboBanus, mpeabsaBIseMble K MaTeMaTHde-
CKHM MopeisiM. JIoCTOBEpPHOCTH pe3yibTaToB MojennpoBaHus. OOmacTs NMPUMEHEHUs MaTeMaTHUeCKUX Mopened u
pe3yIbTaToOB MoJenupoBaHus. Pemenue 3amad ontumusanud. JIuHelHoe mporpamMmupoBanue. llenouncienHoe mpo-
rpammupoBanue. TpancropTHas 3anaua. HenmuneliHoe nporpamMmupoBaHue. Maremarudeckass 00paboTKa pe3yiIbTaToB
HaOmonennit. CTaTUCTHYECKUE METO/bI OIIEHKH KauecTBa M3AENUil B MalIMHOCTPOCHUH. DJIEMEHTHI IPOrPaMMUpPOBa-
HUS B YHUBEPCAIBHBIX CHCTEMaX MaTeMaTHYecKkoro Mojennposanusa. Co3qaHne MaTeMaTHIeCKuX Mojierneit Ha OBM.
JlaGoparopHbie paGorsl: OcHoBbl pabotsl ¢ MathCAD. Pemenue ypasHenuii. MHTEepHosnus U npeackasanue. Marte-
MaTH4eckas oOpaboTKa pe3yIbTaToOB SKCIEPHUMEHTAIBHBIX JaHHBIX. UHNCIIEHHOE MHTErprpoBaHie u Au(dpepeHInpoBa-
Hue. Pemenne 0ObIKHOBEHHBIX T (QepeHIIATbHBIX YPAaBHEHHUIH.

OcHnoenasn 1umepa-
mypa

1. Axmamues ®.I'. Marematuueckoe MOJCIMPOBAHHE M METOIBI ONTUMH3ANUH [DJICKTPOHHBIA pecypc] : ydeOHOe
noco6ue / ®.I'. Axmanues, P.M. I'mnbdanoB. — DnekTpoH. TekcToBble naHHbIe. — Kazanp: Ka3aHckuit rocymapcTBeH-
HBIIl apXUTEKTYpHO-CTpouTeNnbHbIN yHuBepcutet, D6C ACB, 2017. — 179 ¢. — 978-5-7829-0534-7. — Pexum 10CTy-
na: http://www.iprbookshop.ru/73309.html

2. 3apukosckas H.B. Marematuueckoe MOJCIMPOBaHME CHCTEM [DIIEKTPOHHBIN pecype] : yuebHoe mocobue / H.B.
3apUKOBCKas. — DJIEKTPOH. TEKCTOBbIC AaHHbIe. — Tomck: ToOMCKHH TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPaB-
JICHUsSI ¥ paanodnieKTporuku, 2014. — 168 ¢. — 2227-8397. — Pexxum moctyma: http://www.iprbookshop.ru/72124 . html
3. Moxkposa H.B. Umxenepnbie pacuétel B MathCAD. JlabopaTopHbIii PakTUKyM [DJIEKTPOHHBINA pecypc]: yueOHOe
mocobue / H.B. Mokpoga, E.JI. Topaeesa, C.B. AtostH. — DIeKTpoH. TeKCTOBEBIe naHHbIe. — CapartoB: By3zoBckoe 00-
paszoBanue, 2018. — 152 ¢. — 978-5-4487-0309-6. — Pexxum mocryna: http://www.iprbookshop.ru/77152.html

Texnuueckue cpeo-
cmea

IpoekiMoHHast anmapaTtypa s IPe3eHTANH JISKIUI U JeMOHCTPAIMH WILTIOCTPATHBHBIX MATEPHAIIOB.
Kommbrorepsl, ocHatiennsie cucremamu «Kommac-3Dy», MathCAD.

Komnemenuuu

Ilpuoopemaiomces cmydenmamu npu 0C60eHUU MOOY/A

IIpogheccuonanvuvie

[K-1: ctocoGHOCTh NPHUMEHSTH CIIOCOOBI PAIMOHAIBHOTO HMCIIOJIB30BAaHUSI HEOOXOJUMBIX BHIOB PECYPCOB B MAIIMHO-
CTPOUTENHHBIX MPOU3BOACTBAX, BEIOMPATh OCHOBHBIE W BCIIOMOTATENIbHBIE MaTePHAIbI AT U3TOTOBICHUS UX M3AEIHUH,
Croco0BI peaan3ai OCHOBHBIX TEXHOIOTHYECKUX IPOIECCOB, aHATUTHIECKHE U YUCICHHBIE METOIBI TIPH pa3paboTKe
X MaTeMaTHYeCKHX MOJeNel, a TakKe COBPEMEHHBIE METOJBI Pa3padOTKM MalOOTXOIHBIX, YHEProcOeperaonmx n
9KOJIOTHYECKH YHCTHIX MAIIMHOCTPOUTEIBHBIX TEXHOIOTHH.

ITK-3: criocoOGHOCTh y4acTBOBATh B IIOCTAHOBKE Ilejleil MpoekTa (IIporpaMMbl), ero 3ajad MpH 3aJaHHBIX KPUTEPUsIX,
LeNEeBEIX (QYHKIMAX, OTPaHUYCHUX, pa3paboTKe CTPYKTYPhI UX B3aMMOCBS3eH, ONpeeIeHNH NPHOPUTETOB PEeIICHUS
3aj1a4 C y4eTOM MPABOBBIX, HPABCTBEHHBIX aCIEKTOB NPOQECCHOHATBHON eI TEbHOCTH.

IK-11: cnocoOHOCTh BBINOMNHATE PabOTHI IO MOAEIUPOBAHMIO MIPOIYKIMU U 00BEKTOB MAIIHHOCTPOUTENBHBIX HPOU3-
BOJICTB C HCIOJIb30BAaHNEM CTaHIAPTHBIX NMAKETOB M CPEJCTB aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHMS, IPHIMEHATH all-
TOPUTMHIYECKOE M TIPOTpaMMHOe oOecredeHIe CPEACTB U CHCTEM MAIIHHOCTPOUTEIBHBIX TPOU3BOJICTB.

3auemnvix

eouHuy 4

Dopma nposedenusn 3auamuil Jexyuu Ilpaxm. 3anamusn Jlabop. pabomot Camocm. paboma

Bcezo uacos 12 10 10 110

Buowt
KOHmMpOs

ug.3au

/3au/ IK3

KII/KP [Nonyuenue onenku 3, 4, 5 Wzyuenne Teoper. MaTepua-

Jia, BBITIOJIHCHUC KOHTP.

Ycnosue
3auema

Dopma nposede-
HuA camocmosn-

hopmot

Hud.

3a4CT

3aJaHMi, TOArOTOBKAa K
3aHATUAM

- MOo0yna menvHol pabomol

Ilepeuenv modyneii, 3Hanue KOMOPLIX HEOOXOOUMO 01 U3YUEHUS MOOYIA

HauepraTensHast reoMeTpus, HH>KEHEpHast
rpaduka, HHPOPMATHKA, METOJIBI KOMITBIOTEP-
HOTO KOHCTPYHPOBAHUsS, MaTeMaTHKa, eTaIN
MaIII{H, IPOIECCH U onepanuy hopmoobdpazo-
BaHMSA (pe3aHue MaTepPHAIOB, PeXKYIIUN UH-

CTPYMEHT)




1. HEJH " 3AJAYM AUCIUTIINHBI

Heab aucUIuIMHBL — JaTh OyAYIIIUM HH)XCHEpaM OCHOBBI 3HAHHM, YMEHUN M HaBBIKOB Ma-
TEMaTUIECKOT0 MOJICTUPOBAHUS OOBEKTOB H MPOILIECCOB MAIIMHOCTPOUTEIHLHOTO MMPOU3BOJICTBA.

OcHoBHbIE 3212a4H JMCUUIJINHBI:

- O3HAKOMJICHHE C POJIBIO U MECTOM M3y4aeMOW IUCLUUIUIMHBI B Pa3BUTHH COBPEMEHHOMU
TEXHUKH U TEXHOJIOTHH;

- 03HAKOMJICHHE C 0ObEKTaMH MOJIEIIMPOBAHUS;

- U3y4eHue obaacTeil MpUMEHEHUsI MaTeMaTUYeCKIX MOJIeNeH;

- U3y4YCHHE METOJIOB ONTUMU3ALMU TEXHOJIOTHUYECKUX NIPOLIECCOB U3TOTOBIICHUS AETalIC U
U3JIeIIMH MAalIMHOCTPOUTENBHBIX IIPOU3BOACTB.

B pe3yJbTaTe H3YYCHUA TUCHUIIJIMHBI CTYACHT JOJ/IZKEH

3HAMbB:

- OCHOBHBLIC ITOHATUSA MATEMATUYCCKOT'O MOACIIMPOBAHNUA, OCHOBHBIC MATECMATUUICCKHUE MO-
JACJIU, IIPUMCHACMBIC B MAIIMHOCTPOCHHUH

- MCTOABI MOJCIIMPOBAHUS U KJIaCCI/I(bI/IKaIII/IIO 00BEKTOB MOACIINPOBAHUSA;

- METOAbI OIITUMHU3ALNH TCXHOJOTHYCCKHUX IIPOLICCCOB,

ymemp:

- pelIaTh TUIIOBBIE 3a1a4H, CBA3aHHBIE C MATEMATUYECKUM MOJIETIMPOBAHUEM ITPOLECCOB
MAIIMHOCTPOCHHUS;

- COCTaBJISITh MOJIEJIA 3JIEMEHTOB TEXHOJIOTUYECKUX MPOLIECCOB M3TOTOBJICHUS 3arOTOBOK,
JeTaneu, u3aeanil 1 MallluH;

é1a0emo:

- METOJJaMU MaT€MaTUYECKOTO MOJICTUPOBAHHS;

- HaBBIKAMM PEIICHHS 3aJ1a4y 10 COCTABJICHUIO MATEeMaTHYCCKHUX MOJCIICH, ONTHUMH3AIUN
TEXHOJIOTHYECKHUX MPOLIECCOB M OIICHKE HAICKHOCTH MAIIUH U U3JIeTTUH MPHU MOJTOTOBKE MAaIIMHO-
CTPOUTENBHOIO IMTPOU3BOCTBA C UCIOJIb30BaHUEM DBM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

JucuuruinHa «MareMaTHuecKkoe MOJENMPOBAHHE B MAIIMHOCTPOCHMM» SBISETCS JTUCLH-
TUIMHOM 110 BBIOOPY.

JUis n3yyeHus JUCUUIUIMHBI CTYACHT J0JIKEeH

3HATh:

OCHOBHBIE TEOPEMBI M OIpPEJENICHUs] MAaTeMaTHYECKOTO aHalIN3a, JMHEWHOW anreOphl, TEOpHH
BEPOSITHOCTEH M MAaTeMaTHYECKOW CTAaTUCTHKH; KIACCH(PHUKAIMIO JETajJe MaIlluH; OCHOBBI HaYep-
TaTeJIbHONW T€OMETPUU U HWHKEHEPHOM Ipa(UKH; OCHOBHBIE NMPHHLUIBI IIOCTPOECHUS U CTPYKTYPY
TEXHOJIOTUYECKUX IPOLIECCOB, CTPYKTYpPY HPUKIAJHOTO M CUCTEMHOIO MPOrpaMMHOI0O obecrede-
HUS1, OCHOBBI BBICIIEH MaTeMaTHKH, MO3BOJISIONIEH CyIUTh O KOJIMYECTBEHHBIX OTHOLICHUSX U MPO-
CTPAaHCTBEHHBIX (hOpMax, MOIydaTh MaTEMATHYECKUM ITyTEM PE3yJIbTaThl, IPOTHO3UPOBATh, 00pa-
0aThIBaTh U UCTOJIKOBBIBATH HX;

yMeTh:

UCIIOJIb30BaTh MOJyYEHHbIE 3HAHUS U U3yUEHHBIE JITOPUTMBI IIPU PELICHUH 33/1a4;

BJIaJIeTh:

HaBBIKAMU MaTEMaTHUECKUX BBIYMCIICHUH, HABBIKAMH pabOTHI C MPOTPaMMHBIM 00ECTIEYCHHEM,
yueOHOM JTUTepaTypou.

HSy‘-IGHI/Ie JUCHUITIINHBI 633preTC$[ Ha 3HAHUAX, IMOJMYYCHHBIX NPHU H3YUCHUHU AHUCLUILINH:
HavepTaTelbHas TeOMEeTpUs, NHXKeHepHas Tpaduka, HHHOPMATHKA, METObI KOMIIBIOTEPHOTO KOH-
CTPYHMPOBAHUs, MaTeMaTHKa, ACTAIA MAIINH, MPOIECCHI U orepanuu GopMooOpa3oBaHus (pe3aHue
MaTepUasoB, PEKYILUNA HHCTPYMEHT).

4



3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

3.1. 3naHus, npuodperaeMble B X0/1e U3Yy4YeHUS TUCUUILINHBI

Ne n/n Buanusa
1. OCHOBHBIC TMOHSTUS MAaTEMaTHYECKOTO MOJCIMPOBAHHS, OCHOBHBIC MATEMAaTUYCCKUE
MOJICIIH, TPUMEHSIEMbIE B MAIITHHOCTPOCHUH
2. MeTo1bI MOACTTUPOBAHUS U KIacCH(UKAIs 00BEKTOB MOJICIIUPOBAHHUSI
3. MeTo/1pl ONTUMHU3AINH TEXHOJIOTHYECKUX MPOIECCOB
3.2.YMeHusi, npuodpeTaeMblie B X0/1e H3YUeHU s JTUCIIHIIMHBI
Ne n/n Ymenua
1. Pemate THMOBBIC 3a7a4M, CBA3aHHBIE C MAaTEMAaTUYECKHM MOJCIUPOBAHUEM TMPOIEC-

COB MAIIMHOCTPOCHU A

2. CocTaBisiTh MOJICNIH JIEMEHTOB TEXHOJOTHYECKUX MPOIECCOB M3rOTOBJIEHHUS 3aroTo-
BOK, AeTalC, M3ACIUM 1 MaIlllH
3.3. HaBbiku, npuodperaeMbie B X0/1e M3YyUYeHUS TUCHUILINHBI
Ne n/n Haevixu

BJ'IB,I{GHI/I?[ MCTOJaMH MATCMATHYCCKOI0 MOJACIIMPOBAHMA.

i

Pemenus 3aJa4d I10 COCTaBJICHHUIO MAaTCMAaTHYCCKHUX MO,Z[GJ'ICI‘/'I, OIITUMH3aAIIUH TCXHOJIO-
THYCCKUX IMPOLECCCOB M OLUCHKC HAAC)KHOCTU MAIIMH H I/I3I[6JII/II71 IIpu MOoAroTOBKEC Ma-

IMMHOCTPOUTCIILHOI'O ITPOU3BOACTBA C UCITIOJIb30BAHNCM O9BM

34. KOMHeTeHIII/II/I, npnoﬁpeTaeMMe B X0A€ U3yYCHUS TUCHUIIIMHBI

Komnemenyuu

3nanus

Ymenus

Haeviku

[TK-1: ciocoOHOCTh MPUMEHSTH CIIOCOOBI PallMOHAIBHOIO UC-
NOJIb30BaHUs HEOOXOIMMBIX BUJIOB PECYPCOB B MAIIMHOCTPOU-
TEJbHBIX MPOU3BOJICTBAX, BHIOMPATh OCHOBHBIE U BCIIOMOT'a-
TeJIbHbIE MaTepPHAaJIbl JJIS1 U3TOTOBJICHUS X U3AEIHM, CIOCOOBI
peanu3aii OCHOBHBIX TEXHOJIOTHYECKUX MPOLECCOB, aHAIUTH-
YeCKHe M YUCIIEHHbIE METO/Ibl IPU pa3paboTKe UX MaTeMaTHye-
CKHX MOJIEJIEH, a TaK’Ke€ COBPEMEHHBIE METO/Ibl pa3paboTKU Ma-
JOOTXOHBIX, IHEPTOCOEPEratouX U 3KOJIOIMYECKH YUCThIX
MaIIMHOCTPOUTENIbHBIX TEXHOJIOTHH.

1-3

1,2

1,2

ITK-3: cnocoGHOCTh y4acTBOBATh B TIOCTAHOBKE II€JI€H MpoeKTa
(mporpammsl), €ro 3aj1a4 Npy 3aJaHHbIX KPUTEPHSIX, 1IEJIEBBIX
(GYHKLUAX, OTPAHUYEHUSX, pa3pabOTKe CTPYKTYPBI UX B3aUMO-
CBsI3€M, OMpe/ieNieHny IPUOPUTETOB PELISHHUS 3a/1a4 C YUETOM
IPaBOBBIX, HPABCTBEHHBIX aCMEKTOB MPO(eCCHOHATBHOM Jesi-
TEJIbHOCTH.

1-3

1,2

1,2

[TK-11: crtocoOHOCTD BBIMONHATH PaOOTHI IO MOJIETUPOBAHUIO
IPOAYKIMH U 00BEKTOB MAIlIMHOCTPOUTENBHBIX IPOU3BOJCTB C
MCII0JIb30BAaHUEM CTAHJIAPTHBIX [TAKETOB U CPEACTB aBTOMATH3U-
POBAHHOTO IPOEKTUPOBAHHUS, TPUMEHSATH aJITOPUTMUYECKOE U
porpaMMHOe 00ecrieyeHHe CPECTB U CUCTEM MAIIMHOCTPOU-
TEJIbHBIX MPOU3BOJICTB.

1,2

1,2




4. CTPYKTYPA U COAEPXAHUE NJUCHUIIJIMHBI
4.1. Pa3genbl AMCUMILIMHELI M BUALI 3aHATHI

Ne
n/n

Bune! yueonoii padorsl,

BKJIIOYasi caMoCT. pado-

TY CTY/1IeHTOB U TPYAO-
eMKOCTb (B Yacax)

Pa3znen
JMCIUIIIHHBI

Cemectp

DopMBbI TEKYIIEr0 KOHTPOJIS
yCIeBaeMoCTH (no Hedeam)
DopMa IPOMeKYTOYHOM aTTecTa-
MU (no cemecmpam)

nex ppak | naé6 |CPC

Knaccudukanus mareMaTHuecKuX 6 1 10
MOJIEIIEN.

KonTponbnas padora

N
N
N

JIuHeitHOe MpOrpaMMUpPOBAHHE. 6 20

(o]
[EEN

Teopust ABONCTBEHHOCTH. 10

3amuTa 1a00paTOPHBIX pa-

[lemouncneHHOE MPOrpaMMHPOBa- 6 2 2 14
HUE.

oor

TpancnopTHas 3amayqa. 16

3amuTa 1a60paToOpHbBIX pa-

(o]

HenuneliHoe nporpaMMupoBaHueE. 1 1 12

oot

D
N NN

N

N

Maremaruueckast o6paboTka pe- 6 2 2 16

3yJIbTaTOB HAOJIIOICHUIA.

KoHTtposbHas pabota
Tect

DNeMEeHTHI TEOPUH UTP. DIEMEHTHl | 6 11 1 12
MIPOrPaMMHUPOBAHHS B YHUBEPCAIIb-
HBIX CUCTEMaX MaTeMaTH4eCKOTro
MOJICTTUPOBAHUS

IToaroroBka k 3auery 6 4

Jud. 3ager

Beero 12 [10 [10 [110
(11

B ToM umciie KOHTPOJIb CaMOCTO- 2

ATEIHHOU PabOTHI

4.2. Coaepxxanme pa3aesioB Kypca

Ne n/n Pazoen oucuyunnunwi

3nanua | Ymenua | Hasviku

Knaccugukayua mamemamuueckux mooeneil.

O6HII/I€ IMOHATHUA MAaTEMATUYICCKOTO MOACIIUPOBAHUA B Ma-
IMIMHOCTPOEHUH. 3a]auil MOAETHPOBAHUS (PU3NIECKUX TTPO-
LIECCOB U TEXHOJIOTMYECKUX cucTeM. TpeboBaHUs, TPEIbsIB-
JsiEMBbIE K MaTEMaTUYECKUM MOAEIAM. JloCTOBEPHOCTH pe-
3yJabTaTOB MojienupoBanusi. O0acTh MPUMEHEHHUS MaTeMa-
TUYECKUX MOJIeNIel U pe3yIbTaToOB MO/IEIMpOBaHus. Mare-
MaTU4YCCKUE MOACIN 00BEKTOB U3TOTOBIIEHNS. MaTemMaTuye-
CKHE€ MOJIEIH TEXHOJIOTUYECKUX ITPOLECCOB N3TOTOBIEHUS
netaned U cOopku u3aenuil. MaremaTuueckue MoJIeu 3Ta-
IIOB MPOEKTHUPOBAHUS TEXHOJIOTHUECKUX MpoleccoB. DopMbl
MNpEaACTaBICHHUA MAaTEMATUICCKUX Moneneﬁ. KJ'IaCCI/I(l)I/IKaHI/ISI
MaTeMaTHYECKUX MOJIENIEH.

1

Jluneiinoe npozpammupoeanue.

I'paduueckuit MeTo1 perieHus 3a1a4 JUHEHHOTO Mporpam-
MupoBaHusd CUMIUIEKCHBIN METOI. MEeTO1 HCKYyCCTBEHHOTO
6asuca. [IpakTuiyeckoe npUMeHEHNE TMHEHHOTO POrpam-
MHUPOBaAHUs IIPU PELICHUH 3a/1a4 ONTUMHU3ALUH, B TOM YKCIIE
PEXKUMOB pe3aHus

1,2,3 1,2 1,2

Teopusa 0eolicmeennocmu.
[TpaBuio moctpoeHus: ABOMCTBEHHBIX 3a1a4. [lepBast u BTO-
pas TeopeMbl JBOWCTBEHHOCTH

1,2 1 1




Ilenouucnennoe npozpammuposanue.
Meron 'omopwu.

1,2,3

1,2

1,2

Tpancnopmnuasn 3a0aua.
3akphITasi U OTKpbITasi TPAHCIIOPTHAS 3aj1aya.

1,2

Henuneiinoe npozpammuposanue.

['padpuaeckuii MeToa perieHus 3a1a4 HEJIMHEHHOTO MPOo-
rpamMmupoBanus. Meron MHOxuUTenen Jlarpanka. @yHkuun
HECKOJIbKUX MEePEMEHHBIX. DKCTpeMyM (QYHKIIUN HECKOIb-
KHMX [IEPEMEHHBIX. Y CIIOBHBIM 3KCTPEMYM

1,2,3

1,2

1,2

Mamemamuueckaa oopadbomka pe3yibmamos Had100e-
Hu.

[TpumMeHeHne METOI0B MaTEMaTHYECKON CTATUCTUKH K 00-
paboTke pe3yabTaToB U3MepeHuil. MeTo1 HauMEeHbIINX
kBajapaToB. OnpeneneHne napamMeTpoB SMIUPUICCKUX (OPp-
MyJ. CTaTUCTHYECKHE METO/IbI OIICHKU KaueCcTBA U3/IEJIHii B
MaIIMHOCTPOCHUU

1,2,3

1,2

1,2

Inemenmovl meopuu uzp. InemeHmsl NPOZPAMMUPOEAHUA
6 YHUGEPCAIbHBIX CUCMEMAX MAMEMAMUUECKO20 MOOenU-
posanus

Marpuunsie urpsl. IIpaBuno romunupoBanus. bumarpuy-
Hble Urphl. [Ipyrue BUabpl MaTpUUHBIX UTP. DIEMEHTHI IIPO-
IPaMMHUPOBAHUS U CO3AAHUE MAaTEMATUYECKUX MOJENIEH Ha

1,2

OBM

4.3. HaumeHOBaHHE TEM MPAKTUYICCKHUX 3aHHTHﬁ, HX COAECPKAaHUE U 00beM B yacax

Ne 1/

I

Ne

pasne-
na

TeMmsbl U cofepKaHue 3aHATUH

Koin-Bo
4acoB

2

Jluneiinoe npoecpammuposanue

I'paduueckuit MeTo1 perieHus 3a1a4 JUHEHHOTo POrpaMMHUPOBAHUS.
[IpakTdeckoe npUMeHEHUE JIMHEHHOTO IPOrpaMMHUPOBAaHMUS TP pe-
LIEHUH 33/1a4 ONTUMHU3AL1HU, B TOM YHCJIE PEKUMOB PE3aHUs

2

L]enouucnennoe npocpammuposanue.
Meron I'omopu.

Tpancnopmuas 3a0aua.
3akpbITas ¥ OTKPBITAsl TPAHCIOPTHAS 3ajada.

Henuneunoe npoepammuposanue.

I'paduueckuii MeTo1 perieHus 3a1a4 HeJIMHEHHOT 0 IPOrpaMMHUpPOBa-
Hus. Meron mHo)kuTenen Jlarpanxa. @yHKIIMY HECKOJIBKUX IIEPEMEH-
HBIX. DKCTpeMyM (PYHKIIMI HECKOJIBKUX ITEPEMEHHBIX. Y CIOBHBIM KC-

TPEMYM

Mamemamuuyeckas obpabomka pe3yibmamos HabI0eHull. DnemeHmbl
NPOCPAMMUPOBAHUSL 8 YHUBEPCATILHBIX CUCIEMAX MAMeMamuieckKo2o
MOOenuposarus

[IpumeHneHne METO0B MAaTEMaTHIECKON CTAaTUCTHKH K 00paboTKe pe-
3ylbTaTOB U3MepeHui. CTaTUCTUYECKIE METO/IbI OIEHKH KauecTBa H3-
JISJANA B MAIlTAHOCTPOSHUH. DIIEMEHTBI TPOrPaMMHUPOBAHUS U CO3J1a-
HUE MaTeMaTH4YecKux Mozenei Ha 9BM

Onemenmovl meopuu uep. dnemernmvl nPocPaAMMUPOEAHUSL 8 YHUBED-
CANbHBIX CUCIEMAX MAMEMAMUYECKO20 MOOENUPOBAHUS

Martpuunsie urpsl. [IpaBuino noMuHUpOBaHNS. bUMaTpUYHbIE UTPBI.
Jpyrue Buapl MaTpUUHBIX UTP. DJIEMEHTHI IPOTPAMMHUPOBAHUS U CO-
3JIaHMEe MaTeMaTUUECKUX Mojeneill Ha OBM

Bcero

10




4.4, HamMeHOoBaHMe TeM J1a00PATOPHBIX padoT, X coJep:KaHUe U 00bEM B Yacax

Ne paznena

HaumeHoBaHue 1a00paToOpHBIX paboT

Kon-Bo
JacoB

2

Jluneiinoe npoepammuposanue

I'paduueckuiit MeTo1 perieHus 3a1a4 JUHEHHOTO TPOTPaMMHUPO-
BaHus. [IpakTnyeckoe npuMeHeHUe JIMHEMHOTO MPOrpaMMHUpPOBa-
HUS IIPU PELLICHUU 3a7ja4 ONITUMU3AIMH, B TOM YUCIIE PEKUMOB
pe3anus

2

L]enouucnennoe npoecpammuposanue.
Meron ['omopu.

Tpancnopmuas 3adaua.
3akpbITasi U OTKPBITasl TPAHCIOPTHAS 3ajaya.

Henuneunoe npoepammuposarue.

I'padmueckuit MmeTos perieHus 3a/1a4 HETUHEHHOTO TPOrpaMMu-
poBanusi. Meron MHoxkutenen Jlarpanxka. @yHKIIMHM HECKOIbKHUX
MEPEeMEHHBIX. DKCTpeMyM (DYHKIIHI HECKOJIBKUX MEPEMEHHBIX.
Y C10BHBINM DKCTPEMYM

Mamemamuueckasi 06pabomka pe3yibmamos HadI00eHUll.
Ocuosbl pabotsl ¢ MathCAD. Permenne ypaBuenuii. UaTepmos-
YA U npeAcKazanue. Maremarudeckasi 00paboTKa pe3ysibTaToB
OKCIIEPUMEHTAIBHBIX JJAHHBIX. UHCIIEHHOE MHTETPUPOBAHHE U
muddepennmpoBanue. Penenne 0ObIKHOBEHHBIX U hepeHiu-
QJIBHBIX YPaBHEHUIA.

Onemenmul meopuu uep. Inemenmol NPOSPAMMUPOBAHUSL 8 YHU-
8EPCANLHBIX CUCTNEMAX MAMEMAMUYECKO20 MOOEIUPOBAHUS
Martpuunslie urpsl. [IpaBuno nomunupoBanus. bumMarpuyHsle Ur-
pblL. Jlpyrue Buabl MaTpUYHBIX UI'P. DIEMEHTHI IPOrPaMMHUPOBA-
HUS U CO3JIaHUE MaTeMaTu4yeckux Mozaeneil Ha OBM

Bcero

10




5. COIEP)KAHUE CAMOCTOSTEJIbHON PABOTHI CTYJIEHTOB. OLIEHOUYHBIE
CPEJCTBA JJIsI TEKYIIIETO KOHTPO.IS1 YCIIEBAEMOCTH, TIPOMEKYTOYHOI
ATTECTALIMHA 11O UTOI'AM OCBOEHMUA JUCHUIIJIMHbBI

5.1. Conep:xanne caMOCTOATeIbHON PadoThI

Ne Tpynoem-
Ne paznena HaumeHnoBaHue TeM pyA
KOCTh (4ac)

1 1 Maremarudeckue Moieian 00bEKTOB U3roTOBIEHN. Mare- 10
MaTUYECKHE MOJICITU TEXHOJIOTUYECKUX MPOIIECCOB H3T0-
TOBJICHUS JeTaJIC U COOpKH M3enuii. MaremaTuueckue
MOJIETIN 3TAIOB MPOCKTUPOBAHUS TEXHOJIOTUYECKUX MTPO-
1eccoB. @OpPMEBI IPEICTABIICHUS] MATEMAaTHYECKUX MOJIC-
JICi.

2 2 CuMIUIeKCHBIN MeToI. MeTo1 HCKYCCTBEHHOTO Oa3uca. 20
[IpakTHueckoe NPUMEHEHHUE JIMHEHHOTO POrpaMMHUPOBa-
HUS MIPU PEIICHUHN 3a/1a9 ONTUMU3AINH

3 3 OcoOeHHOCTH pelIeHus ABOMCTBEHHBIX 3a1a4. [lepBas u 10
BTOpAsi TCOPEMBI JJBOMCTBEHHOCTH

4 4 Oco0eHHOCTH pellIeHus 3a1a4 ETOYHCIEHHOTO MPOorpam- 14
muposanus. Meron ['omopu.

5 5 Oco0OeHHOCTH pellIeHus] TPaHCIOPTHBIX 3a7a4. 3aKphITas U 16
OTKpBITasl TPAHCTIOPTHAS 3a/1a4a.

6 6 Meton mHoxkuTenel Jlarpanxka. OyHKIIUN HECKOIBKUX 12

MEepPEMEHHBIX. DKCTPeMyM (DYHKIIHI HECKOIBKUX TIepe-

MEHHBIX. Y CIIOBHBIN 9KCTPEMYM

7 7 [TpumMeHeHne METOI0B MaTeMaTHYECKON CTATUCTUKH K 00- 16

paboOTKe pe3ynbTaToB H3MEPEHHH. MeTo1 HauMEeHbBIITNX

kBagpartoB. OnpeneneHne napaMeTpoB YMITHPUICCKUX

dbopmyi.

8 8 [IpaBusno nomuaupoBanus. bumarpudnsie urpel. Jpyrue 12

BUIbI MAaTPUYHBIX UTP. OCOOCHHOCTH CO3/1aHMs MaTeMaTu-

yeckux Mozeneil Ha 9BM

ITonroToBka K 3auety 2
Bceero 112

5.2. OneHo4HbIe cpeAcTBA

OI_IGHOLIHBIC CpCACTBA, UCIIOJIB3YEMBbIC JISI TCKYIIETO KOHTPOJIA YCIICBACMOCTU U TPOMCIKY-
TOYHOHU arTeCTalnmnu 06yqa}om1/1xcsi 1O UTOraM OCBOCHHUSA JUCIHUIIIIMHBI, UX BUBI U (1)0pMI>I, Tpe6o-
BAaHUS K HUM U IIKaJIbl OICHUBAHUA IPUBCACHBI B IIPUIIOKCHUU K pa6oqel71 nporpamMme IUuCHUIIIN-
HBI «q)OHI[ OLCHOYHBLIX CPECACTB 110 JUCHUIITINHE «MaTemaTH4ecKoe MOACIIMPOBAHUEC B MAIIMHO-
CTPOCHUU»», KOTOPOC O(l)OpMJ'IHeTCH B BUJIC OTACIIBHOI'O NOKYMCHTA.

6. YYEBHO-METOJANYECKOE U UTH®OOPMALIMOHHOE
OBECHHEYEHUE JUCHUITVIMHBI

6.1. OcHoBHasi JIuTEpaTypa
1. AxmagueB @.I". MaremaTu4eckoe MOACIUPOBAHUE U METObI ONTUMHU3AINH [ DIEKTPOH-

HBII pecypc] : yuebHoe mocobue / @.I'. Axmanues, P.M. I'uiabdpaHOB. — DIEKTPOH. TEKCTOBBIC
nanHble. — Kazanp: Ka3zaHCKu rocynapCTBEHHBI apXWTEKTYPHO-CTPOUTEIbHBIM YHUBEPCHUTET,
9bC ACB, 2017. — 179 c¢. — 978-5-7829-0534-7. — Pexum pocryma:

http://www.iprbookshop.ru/73309.html
2. Matemaruueckoe MonenupoBanue. [Ipaktukym [DnekTpoHHbIN pecype] : yaeOHOe moco-
oue / JI.LA. KopoGoBa [u ap.]. — DIEKTpOH. TEKCTOBBIE JaHHBIE. — BopoHex: BopoHexckwuii rocy-



JAPCTBEHHBIN YHUBEPCUTET MHXKEHEPHBIX TexHonoruid, 2017. — 112 ¢. — 978-5-00032-247-5. —
Pexxum noctyma: http://www.iprbookshop.ru/70808.html

3. BBeneHnue B MaTeMaTHYECKOES MOJICIUPOBAHUE [ DICKTPOHHBIA pecypc] : yueOHOe moco-
oue / B.H. Ammmxmus [u 1p.]. — DnekTpoH. TekcToBbie gaHHbie. — M. : Jloroc, 2016. — 440 c. —
978-5-98704-637-1. — Pexum moctyna: http://www.iprbookshop.ru/66414.html

4. 3apukoBckas H.B. Maremarndeckoe MOJEIUPOBAHUE CHCTEM [DJIEKTPOHHBIA pecypc] :
yueOHoe mocobue / H.B. 3apukoBckas. — DJICKTPOH. TEKCTOBBIC JaHHbIC. — Tomck: ToMckuit
TrOCYJapCTBEHHBIN YHMBEPCHUTET CHUCTEM YIPABJICHHUS W paauodiaekTponuku, 2014. — 168 c. —
2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/72124.html

5. Mokposa H.B. Uuxenepnsie pacu€tsl B MathCAD. JlabopaTopHblii MPakTUKyM [IIeK-
TPOHHBINA pecypce] : yaebnoe mocobue / H.B. Mokpoga, E.JI. 'opneeBa, C.B. AtosiH. — DJIEeKTpoH.
TekcToBbIe naHHbIe. — CapartoB: By3oBckoe oOpaszoBanue, 2018. — 152 ¢. — 978-5-4487-0309-6.
— Pexxum pocryna: http://www.iprbookshop.ru/77152.html

6. Meroasl onTumuzanuu B mpumepax B nakere MathCAD 15. Yacte | [DnekTpoHHBIH pe-
cypc] : yueonoe nmocodue / U.B. KyapsiBuesa [u ap.]. — DnekTpoH. TekcToBble nanubie. — CIIO. :
Yuusepcurer UTMO, UHcTuTyT X0moaa u ouorexHomoruid, 2016. — 166 ¢. — 2227-8397. — Pe-
*uM poctyna: http://www.iprbookshop.ru/67288.html

7. Metonsl ontuMmu3anuu B mpumepax B nakere MathCad 15. Yacrts Il [DnexTpoHHBIi pe-
cypce] : yueonoe nocobue / C.B. PrikoB [u ap.]. — DaekrpoH. TekctoBbie gaHHbie. — CII6. : VHu-
Bepcurer MTMO, 2016. — 178 c¢. — 978-5-9906483-1-9. — Pexum pocryna:
http://www.iprbookshop.ru/67287.html

8. Ilpaktukym mo pabore B marematuueckoM maketre MathCAD [OnekrponHnsiit pecype] :
yaeOHoe mocobue / C.B. PoikoB [u Ap.]. — DnekTpoH. TekcToBble qaHHbie. — CII0. : YHuBepcuTeT
NUTMO, 2015. — 87 C. — 978-5-9906483-0-2. — Pexum JocTymna:
http://www.iprbookshop.ru/67566.html

6.2. JlonoTHUTEIbHAS JIUTEpaTypa

1. IIcurun 1O.B., Berkacop H.1. OcHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS TIPOU3BOJI-
CTBEHHBIX MPOIIECCOB: yueOHOoe nocodue. — YabsiHosck: Yiul'TVY, 2006.

2. [Ilanrtenees, A.B., JletoBa, T.A. MeToabl ONTUMU3AIMH B IPUMEPAX U 3aa4ax:
VYue6.mocobue.- M.: «Bricmas mikomnay.-2002.

3. CoseroB b.4., SlkosneB C.A. MonenupoBanue cucrem: Yueb. [y By30B.-M.- «Bbic-
mrast mkoJja», 2001.

4. Tlecrpenos C.1. KoMmmnbeioTepHoe MOJETUPOBaHUE U ONTUMHU3ALUS TPOLIECCOB PE3AHUS:
yuebHoe nocobue. — Tambos: TT'TVY, 2009. -104 c.

5. UYepnsiii A.A. MaremaTtnueckoe MojenarpoBaHue: YueOHoe nocobue. -Ilenza: U3n-Bo
Iy, 2011.-256 c.

6. Ormpenenenue oNTUMAIBHBIX PEXUMOB 00paboTKH ¢ ucnonb3oBanueM DBM. TokapHas
obpabotka: Metoj. ykas. k y1a0. padore / Camap. roc. TexH. yH-T; cocT. B A JImutpues. - Camapa,
2003.

7. boromo6osa M.H. CuctemHblif aHAJIN3 U MAaTEMaTHYECKOE MOJACIIUPOBAHNE B MAIITUHO-
cTpoeHuu: yuebHoe nocodue. — Tomck: M3n-Bo ToMckoro nonurexuHuueckoro yausepcurera, 2010.
-123 c.

8. C. B. Ilopmnues, U. B. benenkosa. Ynucnennsie MeToasl Ha 6a3ze Mathcad. C-116: BXB-
[TerepOypr, 2005 — 456 c.

9. 10. E. Bocko6oiinukoB, A.®. 3anopoxusiii, JI.A. JIutsunos, 10.I'. Uepnslit. OcHOBBI
BbIUKCIIEHUH U mporpamMmmupoBanus B nakere MathCAD: yue6. nocobue. — HoBocubupck: HI'ACY,
2012. - 212 c.

10. B.B. Jlebener. Beaenne pacuetoB ¢ momomisio cuctembl MathCAD 14: YyeGHo-
MeToaudeckoe mocoodue. — [lepmp: HUY BIID [1dD, 2013. - 48 c.

11. HoBukogrckuii E.A. Pa6ota B MathCAD 15: Yue6. nmocobue. — bapuaym: Aatl'TY,
2013. - 114 c.

12. MonokoB K.A., Cnasropoackas A.B., Kuraes M.B. KomnbioTepHble TeXHONOTUU B
MalIMHOCTPOEHUN: METOANYECKUe yKkazanus. — Bimagusocrok: [IBOY, 2013. — 40 c.

13. B.®. OukoB. Mathcad 14 nns cryaentoB u unxenepos. C.-I16.: BXB-IlerepOypr, 2009.
—512 c.: ni.
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6.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-KOMMYHUKAIIMOHHOM ceTu UHTepHeT

1. MopenupoBanue cucreM: yuyebnoe nocooue / M.A. Enuzapos, F0.®d. MaprembsinoB, A.l'.
Cxuptnamse, A.A. TperbskoB. - TamboB: M3g-so ®I'BOY BIIO "TI'TY", 2011. - 96 c.
(http://window.edu.ru/resource/465/76465)

2. Berkacos H.U., Ilcurun KO.B. [Ipumenenue MeTo10B TeOpuH rpadoB U JUHEHHOTO MPO-
rPaMMUPOBAHUS JJI1 PELUICHUS IPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX 3a7a4: MeToInuecKue yKka-
3aHus. - YaesHoBek: Yl TV, 2001. - 36 c. (http://window.edu.ru/resource/324/26324)

3. bymeikeB E.M., bormanos A.1O., bornanos B.B. u ap. MaTemaruueckoe MOACTUPOBAHHE
U HCCJIEIOBAaHUE TEXHOJOTUU U TEXHUKH MPUMEHEHUS CMa30YHO-OXJIAKIAIOIINUX KUJIKOCTEH B Ma-
IIMHOCTPOEHUHM U MeTajnypruv. -  YaesHoBck:  Yal'TY, 2001. - 126 c.
(http://window.edu.ru/resource/262/26262)

4. Carankuna JI.B. Maremaruueckoe MoJieIupoBaHue [DIEKTPOHHBIN pecypc] : 3ama4uu u
MeTOo/Ibl MeXaHuKU. YueOHoe nmocodue / JI.B. Carankuna, B.b. [IeHpbKOB. — DIEKTPOH. TEKCTOBHIE
nanable. — Jlunenk: Jlunenkui rocymapcTBeHHbIN TexHu4Yeckuii yauBepcuretr, 9bC ACB, 2013.
— 97 ¢. — 978-5-88247-584-9. — Pexxum noctyma: http://www.iprbookshop.ru/22880.html

6.4. IlporpammHoe obecnieueHue

1. Onepannonnas cucrema\Windows.

2. [Ipuknaansie nporpammel Microsoft Office (Word, PowerPoint, Excel).
3. Foxit Reader (pabora ¢ PDF-daiinamu).

4. MathCAD.

5. Kommac-3D.

6.5. MeToanyeckue yKazaHHus

1. OBcsnnukoB A.B. Metoanueckue ykazaHus MO BBIIIOJHEHUIO JJa0OPATOPHBIX padOT 1O
JUcHUIUIMHE «MaTteMaTH4ecKkoe MOJICIMPOBAHUE B MAILIMHOCTPOCHUM». — [ 1a30B: I'1a30BCcKuil nH-
YKEHEPHO-3KOHOMUYECKUI UHCTUTYT, 2018.

6.6. DJ1eKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI M 3JIEKTPOHHBbIE 0a3bI JAHHBIX
1. DnexrponHo-6mbaroTeuHas cuctema IPRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

2. HamwmonanbHas 31eKTpoHHas OnbimoTeka - http://H36.pd.

3. Hayunas snexrponnas 6ubmmorexka eLIBRARY.RU —
https://elibrary.ru/defaultx.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

NoNe Haumenosanue 060pyoosannvix yuebnvix kaburemos, 06veKmos 0jis Npo6edeHUs 3aHAMULL
n/n C nepeunem 0CHOBHO20 000PYO0BaHUs.

1 MynsTumeauiiabie iekunoHHble ayautopuu 201, 207, 407. OGopynoBaHue: KOMIBIOTEDP
WM HOYTOYK, IPOEKTOP, FKPaH.

YueOHEIe AyJUTOPpUHN IJIA TPOBCACHUA JICKIMOHHBIX U ITPAKTHYCCKUX 3aHﬂTHﬁ, TpYyHOIIOBBIX

2 Y MHIUBHUIYaJIbHBIX KOHCYJIbTAIHMI, 000pYA0BaHHbIE TOCKOH, CTOJIAMH, CTYIbIMU (ay/I.
401, 405)

Y4eOHble ayAUTOpUHN IS TPOBEICHUS MPAKTUUECKUX 3aHATHIH 1 Ta00paTOpHBIX pabdoT,

3 000pYyI0BaHHBIC JOCKOW, IKPAHOM, IIPOCKTOPOM, KOMITBLIOTEPAMH C HEOOXOIMMBIM TPO-
rPaMMHBIM 00€CTIeueHUEM, C BOZMOKHOCTBIO MOAKIIIOUEHUs K ceTH «HTepHeT», CTolamu,
crynbsimu (aya. 209).

VYyeOHble ayAUTOPUH [ OPraHU3aLUH U IPOBEICHHS CaMOCTOATEIbHOI paboThI CTy IeH-
TOB, 000PYJIOBaHHbIE TI0CKOI1, KOMITbIOTEpaMH C HEOOXOIMMBIM MPOTPAMMHBIM OOecreue-

HHUEM, C BOBMOXHOCTBIO ITIOAKITIOYCHUA K CCTU «HHTCpHCT», CTOJIaMH, CTYJIbAMU (ayJ:[.
209).
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