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1. OEJU OCBOEHUA JUCHUIIJIMHBI

N3yyenne nucuumunabl «KoMmmbploTepHBIE TEXHOJOTMH B HAyKe M IPOHM3BOJACTBE
HampasjieHO Ha jgocTwkeHue cueayrommx neneir OIIOII 15.04.05 «Koncrpykropcko-
TEXHOJOTUYECKOE 00eCeyeHne MAIIMHOCTPOUTEIBHBIX IIPOU3BOJICTBY:!

Kon nenu

DopMyIUpOBKa LEIN

11

[loaroToBka BBITYCKHHKOB K HAYYHO-UCCAEO08AMENbCKOU OesmenbHOCmY B 00acTH
pa3paboTKM M OSKCIUTyaTallMd MAIIHHOCTPOUTENIBHBIX IIPOM3BOJCTB, OOBEKTOB U
TEXHOJIOTHH MAIIMHOCTPOCHUS, HCXOI U3 3a11a4 KOHKPETHOTO UCCIICIOBAHNUS; K HAYUHO-
nedazocuyeckoll  desimenvHocmu, pa3paboTKe METOOMYECKOro olecrmedeHus U
NPUMEHEHUIO COBPEMEHHBIX METOJ0B ¥ METOIMK MPEIOIaBaHusl.

2

IlogroToBka  BBIMYCKHUKOB K  NPOEKMHO-KOHCMPYKMOPCKOU — OesmenbHOCHIU,
obecrieynBaoieldl CO3JaHWE MPOEKTOB MAaIIMHOCTPOUTENBHOTO IPOM3BOJCTBA U
BHE/IPEHHE TEXHOJIOTUH M3TOTOBJICHHS MAIIMHOCTPOUTEIBHBIX W3JEIHH, C Y4eTOM
BHEUIHUX M BHYTPEHHHX TpeOOBaHMW K HMX NPOU3BOJCTBY U KaueCTBY, GHeOpeHue U
9KCnIyamayuio HOBBIX MaTEpPHANIOB, TEXHOIOTHH, 000pyAOBaHHA, BOCTPeOOBAaHHBIX HA
PETHOHAIBEHOM, OTEYECTBEHHOM U 3apy0EKHOM PBIHKE.

14

IToAroToBKa BBIIYCKHUKOB K NPOU3B0OCHEEHHO-MEXHOIOSUYECKOU 0eamenbHocmy TIpU
BBITIOJTHEHUH TTPOU3BOACTBCHHBIX H HCCIIEA0BATEILCKIX TPOCKTOB B PO(eCCHOHAIBHOM
00J1acTH, CONPOBOKACHUIO MX OWM3HEC-TIPOLECCOB, OCYWECMBIEHUIO OP2AHUZAYUOHHO-
VIPAasieH4ecKoll 0esamenbHOCHu.

15

HOHFOTOBKa BBIITYCKHUKOB K CaM005y’{€Hul0 u HenpepbleHoOMY JUYHOCMHOMY U
npO(ﬁeCCuOHaﬂbHOMy COBEPUEHCMBOBAHRUIO.

Hensimu

OCBOEHHUSl JUCUUIUIMHBL (Moaynst) «KoMmmbrOTepHbIE TEXHOJIOTMM B HAayKe H

IIPOU3BOJICTBEY SABISAIOTCS:
e oOyuyeHHE CTYJEHTOB OCHOBaM pa3pabOTKH alrOpUTMOB JJIsi pELIeHHs Hay4HO-
TEXHUUYECKUX U MPOU3BOJICTBEHHBIX 3a/1a4;
e oOyuyeHHE OCHOBHBIM YHCJIEHHBIM METOJaM pELICHUs MaTeMaTU4YecKHX, Hay4dHo-
TEXHUYECKUX U NPOU3BOJICTBEHHBIX 33]]a4 Ha COBpeMEHHBIX OBM;
® U3y4YEHHE COBPEMEHHBIX KOMILJIEKCOB KOMIIBIOTEPHON MaTeMaTUKH.
e (QopmHupoBaHUE Yy CTYACHTOB HaBBIKOB PabOThI B OJTHOM W3 KOMILJIEKCOB KOMITbIOTEPHOM
MaTeMaTUKH, YMEHUS TOJIb30BaThCS A3BIKOM IIPOTrPAMMUPOBAHUS BHICOKOTO YPOBHS IS
peanu3anyy pa3padbaTbIiBaEMBbIX aJTOPUTMOB C COOTBETCTBYIOILIEH OLIEHKOH MOTPeIHOCTH
BBIUMCJICHUM JIsl IPUMEHSIEMOTO METO/1a;
e BOCNHTaHHE OTBETCTBEHHOCTH 3a MPOIYKT CBOMX pa3pabOTOK.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOIT BO

JucuumimHa «KoMIbIOTEpHBIE TEXHOJIOTMM B HAYKE UM IIPOM3BOJCTBE» U3ydaeTcs BO 2-
MOJATOTOBKM MarucTtpoB 1o HampasieHuto 15.04.05 KoncTpykTOopcko-
TEXHOJIOTHYECKOe 0OecreueHne MallMHOCTPOUTENBHBIX MPOU3BOACTB MU OTHOCHUTCS K 0a30BOM
yactu gucuumuind (b1.5.6).

JUid yCHEIHOro W3y4eHMs] AUCLUUIUIMHBI «KOMIBIOTEpHBIE TEXHOJOTMU B HAyKe U
MPOU3BOJICTBEY» CTYAEHTHl JOJDKHBI OBITh 3HAKOMBI C OCHOBHBIMHU TIOJOXXEHHUSIMH KYpPCOB
«Bricmas maremarukay, «HMupopmatuka», «CAIIP B MalTMHOCTPOCHUN Y.

W3 nuctuminzel «Beiciias MaTeMaTHKay CTYIEHT J0JKEH 3HATh:

OM CEMECTPE

J MaTpPUYHBIA aHAIN3;

J BEKTOPHBIN aHAJIN3;

J muddepeHIanbHOe U HUHTETPabHOE HCUUCIEHUS (YHKUIMH OJHOTO M HECKOJIBKHX
NepeMEHHBIX;

J METO/IbI pelIeHus OOBIKHOBEHHBIX Qg depeHIraTbHbIX ypaBHEHUN U

g hepeHIMaTbHBIX YPABHEHUH B YaCTHBIX MPOU3BOIHBIX;
N3 mucummumnsl «MHGOpMaTHKa» CTYAEHT A0KEH 3HATD:
° CHIOCOOBI ONMCAaHUS U BUJIBI AITOPUTMOB;



J CTaHJapTHBIE allTOPUTMBI 00PaOOTKH MAacCHBOB (BBOJI, BEIBOJ MAaCCHBOB, UX COPTUPOBKA,
HaXO0JK/ICHHE MAKCUMAJIbHBIX 1 MUHUMAJIbHBIX 3HAYCHUH );

. QITOPUTMBbI BBIYMCICHUN CYMMBI psifia, IPOU3BEIACHUS PsAJla, BHIYUCICHUS C 3aJaHHOU
TOYHOCTBIO.

° AITOPUTMBI OPTaHU3aIUN UTEPAIIMOHHBIX BBIUYNCICHHUH.

N3 pucuuminael «CAIIP B MalIMHOCTPOCHUW» CTYJICHT JIOJKEH 3HATh:

. ocHoBBI mocTpoenust 3D — moneneit B coBpemennsix CAD - cucremax;

. OCHOBBI TOCTpoeHMs cO0pok B coBpeMeHHBIX CAD - cucremax;

I[I/ICI_II/IHJII/IHa «KOMHBIOTCpHBIe TCXHOJIOTHU B HAYKC U MMPOU3BOJACTBCH ABJIACTCA 4YaCTbIO
070Ka JUCHUIIIMH IOCBAIICHHBIX MAaTEMAaTUYCCKOMY MOACIMPOBAHUIO IIPOLECCOB, CPEACTB H
CUCTCM MAIINMHOCTPOUTCIIbHBIX IMPOHU3BOACTB C HCIIOJB30BAHUEM COBPCMCHHBIX TEXHOJIOT UM
IMPOBEACHNA HAYYHBIX I/ICCJ'ICI[OBaHI/II‘/'I.

3. KOMIIETEHIMU OBYYAIOILIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCHHUAIIJIMHBI

[Tocne m3ydeHus NaHHOW AWCHUIUIAHBI CTYIEHT NPHOOpETaeT 3HAHHS, YMEHHUS H OIbIT,
cootBercTByomue pesyapratam OIIOII Hanpasnenus 15.04.05:
P1, P2, P4, P10 (pacumdpoBka pe3ynpratoB o0yuenus npusogutcs B OIIOII nanpasnenus
15.04.05).
B pe3ynpTaTe OCBOEHHS JAMCLUUIUIMHBI OOydYaromuiics JOKEH JIEMOHCTPUPOBATH
CJIeAYIOLIME Pe3ybTaThl 00yYeHHUs, cornacyroumecs ¢ popmupyemsiM KkomnereHuusam OITOIT:

CIOCOOHOCTh  NPHUMEHATh COBPEMEHHBIE METOJbl MCCIEIOBAaHUS, OLEHHUBATh MU
NPE/ICTABIATh PE3yJbTaThl BHIMOJIHEHHOH paboTsl (OITK-2):

3HamMb. YUCIECHHBIE METOABl MAaTEMATUYECKOTO MOJCINPOBAHUS U COBPEMEHHBIE
CpEeICTBA UX pPeaTu3allH;

YyMmemby: IPUMEHATh YUCIEHHBIE METObI MATEMAaTUUYECKOIO MOIEITMPOBAHUS;

énaoemv.  COBPEMEHHBIMH  CPEICTBAMM  pEaIM3allUd  YHUCIEHHBIX  METOJOB
MaTEMaTHYECKOTO MOJIEIUPOBAHUS;

CIOCOOHOCTH BBITIONHATH pa3paboTKy (DYHKIHMOHAIBHOM, JIOTMYECKOH, TEXHUYECKOU U
SKOHOMHMYECKOW  OpraHu3allid  MAllMHOCTPOUTENIBHBIX  MPOU3BOACTB, HX  JJIEMEHTOB,
TEXHUUYECKOTO, aNTOPUTMHYECKOTO M TMPOTPAaMMHOTO OOeCredyeHHus Ha OCHOBE COBPEMEHHBIX
METOJIOB, CPEIICTB U TeXHOorHii ipoektupoBanus (I1K-4):

3Hamb: METONbl pPa3pabOTKH  (DYHKIMOHANBHOM, JIOTUYECKOW, TEXHUYECKOW W
SKOHOMMYECKOW  OpraHu3allid  MAIIMHOCTPOUTENIBHBIX  MPOU3BOACTB, HX  JJIEMEHTOB,
TEXHUYECKOTO, alTOPUTMHUYECKOTO M MPOTPAMMHOTO O0eCredeHHss Ha OCHOBE COBPEMEHHBIX
METOJIOB, CPEACTB M TEXHOJIOTUH TPOCKTUPOBAHUS;

yMemb: BBIOpATh METOJBI, CPEJICTBA U TEXHOJOTHH MPOCKTUPOBaHUS (DYHKIMOHAIBHOM,
JOTUYECKOW, TEXHUYECKOW W  DKOHOMHUYECKON  OpraHu3allid  MalluHOCTPOUTEIbHBIX
MPOU3BOACTB, HX DJJEMEHTOB, TEXHUYECKOrO, aJIrOPUTMHUYECKOTO U  HPOrpaMMHOr0
obecreyeHus;

61adems.; COBPEMEHHBIMU CPEACTBAMH MPOEKTUPOBAHUS (YHKIIMOHATHHOU, TOTUYECKOM,
TEXHHUYECKOM M HKOHOMHUYECKOW OpraHu3alvy MaIlWHOCTPOUTEIbHBIX TPOU3BOJACTB M HUX
3JIEMEHTOB;

CIOCOOHOCTh OpraHU30BbIBATH paboTHI o IIPOEKTUPOBAHUIO HOBBIX
BbICOKOI()()EKTUBHBIX MAIIMHOCTPOUTENBHBIX MPOU3BOJICTB U MX JIEMEHTOB, MOJAECPHHU3ALNUU U
aBTOMATH3alMU JACHCTBYIONIUX, 10 BBIOOPY TEXHOJIOTHA, HHCTPYMEHTAIBHBIX CPEACTB U CPENICTB
BBIUMCIUTEIPHOM TEXHUKM IIPH pealMn3alud IPOLECCOB INPOCKTUPOBAHUSA, H3TOTOBIICHUS,
KOHTpOJI, TEXHUYECKOT O JUarHOCTUPOBAHUS u MIPOMBIIITIEHHBIX UCIIBITAaHUI
MAIIMHOCTPOUTENIBHBIX M3ICIINN, IIOMCKY ONTHMAJIBHBIX PpEUICHHH IIpH MX CO3/aHuH,



pa3pabOTKe TEXHOJOTMH MAITHHOCTPOUTEIBHBIX IPOU3BOJICTB, M O3JEMEHTOB M CHCTEM
TEXHAYECKOTO M allapaTHO-IPOrpaMMHOrO 00ECIEeUYeHUsT ¢ y4eTOM TpeOOBaHHW KavecTBa,
HAJIC)KHOCTH, a TaK)KE CPOKOB HCIIOJHEHUS, 0€30MACHOCTH KU3HEAEATEIBHOCTH U TpeOOBaHUi
skonoruu (ITK-11):

3HaQmMb. COBPEMEHHBbIC WH()OPMAIIMOHHBIE KOMIUIEKCHI MPOCKTHPOBAHHS DJIEMEHTOB H
CHCTEM TEXHHYECKOrO M  alapaTHO-MPOrpaMMHOro obecriedeHus (QyHKIHOHUPOBAHUS
TEXHOJOTHYECKUX CHUCTEM C Y4YETOM TpeOOBaHWIl KadecTBa, HAICKHOCTH, a TaKXKe CPOKOB
UCITIOJTHEHHUS, 0€30TTaCHOCTH KU3HEEITEIBHOCTH U TPEOOBaHMI SKOJIOTHH;

yMemb. WCIOJIb30BaTh COBPEMEHHBIC HH(OPMAIIMOHHBIE KOMIUICKCHI MTPOSKTHPOBAHHUS
SJIEMEHTOB M CHCTEM  TEXHMYECKOTO W  allapaTHO-TIPOrPaMMHOIO  00ecreyeHust
(GYHKIIMOHMPOBAHMS TEXHOJOTMYECKUX CHCTEM C YUETOM TpeOOBaHUI KavuecTBa, HA/IC)KHOCTH, a
TaK)Ke CPOKOB HUCIIOJHEHHSI, 0€30IIaCHOCTH KU3HEIESITEILHOCTH U TPEOOBAHMUI SKOJIOTHH;

61a0emb: HaBbIKAMU MIPOEKTUPOBAHMUS DJICMEHTOB M CHCTEM TEXHHYECKOTO M alllapaTHo-
IPOrpaMMHOrO  oOecriedeHuss (YHKIIMOHUPOBAHHUSA TEXHOJOTHYECKUX CHCTEM C  y4ETOM
TpeOOBaHHWI KauecTBAa, HANCIKHOCTH, a TaKXKe CpPOKOB HCIIOJHEHUs, 0€30MacHOCTH
JKHU3HEJIEITEILHOCTH U TPeOOBaHUI 9KOJIOTHH;

CIIOCOOHOCTh KCIIOJIb30BaTh Hay4YHBIC PE3YJIbTaThl U M3BECTHBIC HAYYHBIC METOIbI U
CrocoObl  JIIi  pEIICHWS] HOBBIX HAYYHBIX W TEXHHYCCKUX MpoOsieM, TMpoOIeMHO-
OPUCHTUPOBAaHHBIE  METOJbI  aHAJM3a, CHHTE3a M  ONTHMHU3ALIUM  KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOW TOATOTOBKM MAIIMHOCTPOUTEIIBHBIX TPOU3BOJACTB, pa3padaThiBaTh HX
AITOPUTMUYECKOE U ITporpammuoe obecneuenue (ITK-17):

3HamMb.: COBPEMEHHBIC IPOOIEMHO-OPUEHTUPOBAHHBIC METOJABl aHaIHW3a, CHHTE3a U
ONTUMU3AIMH  KOHCTPYKTOPCKO-TEXHOJOTHMYECKOW  MOATOTOBKH  MAIIUHOCTPOHUTEIBHBIX
MIPOU3BOJICTB, pa3padaThIBaTh KX AJITOPUTMHUIECKOE U MPOTPAMMHOE 00ECIICUCHHUE;

yMemb: WCIONIb30BaTh COBPEMEHHBIE MPOOJIEMHO-OPHEHTHPOBAHHBIE METOJIbI aHAIIN3a,
CUHTE3a " OTITHMH3AIHH KOHCTPYKTOPCKO-TEXHOJIOTHUECKOH MIOJITOTOBKH
MaIIMHOCTPOUTENBHBIX MPOU3BOJCTB, pa3pabOTKU alrOPUTMHUYECKOTO U MPOTPAMMHOTO
o0ecreyeHus;

enadems: HABbIKAMU pabOTBI B COBPEMEHHBIX MPOOJIEMHO — OPHEHTUPOBAHHBIX
MPOrPaMMHBIX KOMIUIEKCAaX JUIS aHajiW3a, CHHTE3a W ONTHUMH3AIMH  KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOW  TMOJATOTOBKM  MAIIMHOCTPOUTENBHBIX  MPOU3BOJCTB, pa3paboTKu  HX
AITOPUTMUIECKOTO U TTPOTPAMMHOTO 00ECIICUSHUSI.



4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

OO01mas Tpy10eMKOCTh JUCIUTUIMHBI COCTABIISIET 2 3a4€THBIC €MHUIBI, /2 Yaca.

Bunbt yae6HOM paboTHI, O6pem DopmbI
BKITIOYAasl CAMOCTOSITENBHYIO | yueOHOM
TEKYIIEeTO
=S paboTy CTYAECHTOB paboTsl, KoHTpONA
5 | ¥ TpyIoeMKOCTh (B yacax) c
al 9 yCIIEBaEMOCTHU
Ne Paznen (Tema) § § e (2 | HGF;IPE\:;H (no Hedensim
)
/11 JTUCIIATUINHBI é % E § = g E = E 5 & | wrepax cemecmpa),
S| £ ERE8 ELS & | ~ | TUBHBIX bopma
s o |g = =T g O E IIPOMEKYTOYH
= a °'L8 Qg la METOOO0B oil
SIS ¥ (B v1acax aTTeCTalluH
| %)
1 Paznen 1. 2
1.1 | CoBpeMeHHbIE KOMITBIOTEPHEIE 1 2 15/50%
TEXHOJIOTHH  JJISl  pEIICHUs
HAYYHBIX W MPOM3BOJCTBEHHBIX
3agad. [IpUHIMITBI TTOCTPOCHHUS
MaTeMaTHYECKUX MoJeen
buzngecKkux MIPOLIECCOB.
CoBpeMeHHbIE pacyeTHble
KOMIIJIEKCHI
1.2 | Tloustue amroputMma. CriocoOsI 3 2 |2 2/50% OTYer 1o
OIMCAaHUA aJrOpUTMOB. 11a00paTOPHBIM
Tumnoseie CTPYKTYpbI u
AJITOPUTMOB. CTpyKTypHBIii HPAKTHIECKUM
CHHTE3 aJITOPUTMOB paboram
1.3 | AHanuTHYECKHE ¥ YHCJICHHBIE 5 2 1/50%
METO/IBI peleHus 3ajad.
[MpsmMble W WTEpalOHHBIC
METO/IBI. [MorperHoctn
BBIYUCIICHHH, HCTOYHUKH
MOTPEUIHOCTEN,  YMEHBILICHUE
MOTPEIIHOCTEN, YCTOWYMBOCTb,
KOPPEKTHOCTh, CXOJUMOCTb.
Texywuti koumpono S Petimure-
Kormpoasb Nol
2 Paznen 2.
2.1 | UncneHHoe  WHTErPUpPOBaHUE: 7 2 |4 6 3/50%
METOJ Tpamnenui; METOJ
Cumricona; KBaJpaTypHbIe
(hOopMyIIBI HHTETPUPOBAHHUS
2.2 |MHTEpnONAIUOHHBIC (hopMmyitBI 9 2 |2 6 2/50%
Jlarpanxka, Herotona. UucieHHOE Orser mo
imud dhepeHImpoBanme: naboparopubim
ANMpOKCUMANus  MPOU3BOJHBIX, HpaKTHI;IIeCKHM
[OTPEIIHOCTh YHCIIEHHOTO paGoram
mrddepeHImpoBaHus
2.3 Metopt peurenus) | 11 2 |2 6 2/50%
aIre0panvdecKux YpaBHEHUH:
METO.T Herorona-Padcona,
OCIIeI0BATENLHBIX TPUOIKEHUN
Texywuii KOHMPOIL 11 Petimune-
KOHmMpOo.ib No2
3 Pa3nea 3.
3.1 | Meroasr peleHus 13 2 |4 6 3/50% Oryer o
JuQQepeHInaATBEHBIX 7Ta6opaTOpHBIM




ypaBHEHUIl: MeTon — Diinepa, u

Meron  Pynre-Kyrra, wmeton HPaKTHICCKUM
MPOTHO3a U KOPPEKITHH. paboram
3.2 | MetoApl  peUICHUS  CHCTEM 15 2 |2 6 2/50%

JIMHEWHBIX YpaBHEHUH: METOJ
T'aycca, uTepanmoHHBI METON
l"aycca-3eiinens. Mertonbt
peIIeHUs] CHCTEM HEIMHEUHBIX
ypaBHEHHUI: MeTon  3eimens,
Meroa HeroToHa.

3.3 | Merog  Monre-Kapno  npum 17 2 |2 6 2/50%
MO/JICITUPOBAHHUN CITy4YaifHbIX
MPOIIECCOB. Hcnonb3oBanue
Metoga  Monte-Kapno  npu
peuiennn  auddepeHIHaTBEHBIX

ypaBHEHU I B YaCTHBIX
POU3BO/THBIX.
Texyuuii KOHMpPoIs 17 Petimune-
KOHmMpoib N3
NTOI'O 18 | 18 36 | + | 18/50% 3ager

JlaGopaTopHbIii NPAKTHKYM
JIabopaTopHbI MpakTUKyM SIBJISETCS IEPCOHAIBHOM aynuTopHoil pabotoit. ILlenbio
7a00paTOPHOTO  MpaKTHUKyMa  SIBISETCS  NPUOOPETEHHE  NPAKTUYECKUX  HABBIKOB U
MHCTPYMEHTAJBHBIX KOMIIETEHIIMH B OOJIACTH MMOCTAHOBKH W PEHICHUS 33/a4 MOJEIHPOBAHUS
npoleccoB MammHocTpoeHus. Ilepen nposeneHnemM 1a00paTOPHBIX 3aHATUN CTYIEHTHI JOJKHBI
OCBOUTH TpeOyeMblil TEOpeTHYECKHH MaTepuall U MpOoLEayphbl BBITOJHEHUS JaOOpaTOpHOI
paboThI 1O BBIIAHHBIM UM MPEIBAPUTEIIBHO YUEOHBIM U METOANYECKHM MaTepualiaM.

Tembl 1a0opaTopHBIX padoT

Ne | YyeOHO-00pa3oBaTe/bLHBII pa3/edl.

HaumeHnoBanue j1a00paTopHbIX padoT
nn | Hegn 1a00paTopHOro NpakTHKyMa

Paznen 1. 1. OcHoBHBIE 3JIEMEHTBI sI3bIKa

1 Ienn: TIproGpeTeHre HaBEIKOB MIPOTPaMMHUPOBAHUS U BU3YaJIM3allMM PacdyeTOB B
HNPpOTpaMMHUpPOBaHus B CPEAC cucteMe MATLAB. Peanuzanms JIHHEHHBIX,
MATLAB Pa3BETBISIONIUXCS U HUKINYECKUX aITOPUTMOB.
Pazpnen 2. 1. YnucaeHHOE MHTETPUPOBAHUE: peann3alus,
Hean: [TproOpeTeHne HaBBHIKOB Meroaa Cumriicona u metoaa YeObImena ¢
CO3/aHHUs IPOTPAMM B Cpelie IIOMOLUIBIO S3bIKa IPOIPAMMHUPOBAHUS U
nporpammupoBanuss MATLAB nnst | BctpoeHnnbix npuinioskernit cucremsl MATLAB.
peleHus 3aa4 YUCIEHHOTO 2. lHTepnonupoBaHue U YUCIEHHOE

o | MHTErPHPOBAHH, muddepeHIMpoBaHNE ¢ TOMOUIBIO S3bIKA
TuQepeHIIMPOBAHUS U peaT3allii | IPOrpaMMHUPOBAHUS M BCTPOSHHBIX MPUIIOKEHUN
YUCJIEHHBIX METO/I0B PEUICHUS cucrembl MATLAB.
anreOpanyecKkux ypaBHEHUH. 3. Pemenue anredbpanyeckux ypaBHEHUN

uTepauroHHbIM MeTo oM HeroToHa-Padcona ¢
IIOMOLUIBIO S3bIKa IPOIPaMMHUPOBAHUS U
BCTPOEHHBIX npuioxkenuil cucremel MATLAB.

Paznen 3. 1. Pemienne  auddepeHnnanbHbIX — ypaBHEHHH
Henb: nepsoro mnopsanka wMeronom Pynre-Kyrra c
3 IIprobperenne HaBBIKOB CO3/JaHHSL IIOMOIIBIO  s3bIKA  NPOrpaMMHMpPOBAaHUA U
IIpOrpamMmm B CpeAIeC BCTPOEHHBIX mpuioxeHuid cucremel MATLAB.

nporpammupoBanust MATLAB s 2. Pemmenne cucreM JMHEWHBIX M HEIHHEHHBIX
pcaim3anu YUCJICHHBIX METOA0B ypaBHeHHﬁ C IIOMOIILIO I3BIKa




pemieHus auddepeHInaIbHbIX MIPOrPaMMUPOBAHUSI U BCTPOCHHBIX MPHUIIOKEHHN

YpaBHEHUH, CUCTEM JINHENHBIX U cuctembl MATLAB.

HEJIMHEHHBIX YPaBHEHUH, 3. 'eneparus CITy4alHbIX IAHHEBIX.

g depeHIraIbHbIX ypaBHEHUN B Hcnonb3oBanue wmeroga Monte-Kapino 1pu

YaCTHBIX IMPOU3BOJIHBIX. pemiennn  AuddepeHnnanbHbIX  YpaBHEHUH B
YaCTHBIX TPOU3BOAHBIX.

IIpakTuyeckue 3aHATHS

Tema 1. CoBpeMeHHBIE KOMIIBIOTEPHBIE TEXHOJOTMHU Ul pEUIEHUs Hay4YHbIX U
IPOM3BOJCTBEHHbIX 3ahay. [IpuHIUMIBI MOCTpOEHHUs] MaTeMaTHYECKUX Mojeneil (u3ndeckux
npoueccoB. COBpEMEHHbBIE paCYETHBIE KOMILIEKCHI.

Tema 2. Ilonstue anroputma. CriocoObl ONMUCAHUS AITOPUTMOB. THIIOBBIE CTPYKTYPBI
anropuT™MoB. CTPYKTYpHBIA CUHTE3 QJITOPUTMOB.

Tema 3. AHamuTH4ecKME M UHUCIEHHBIE MeETOAbl pewmeHus 3anad. llpsmele u
uTepaluoHHbIe METObI. [IOrpemHOCTH BBIYMCIECHUH, HCTOYHHUKH ITOIPEIIHOCTEN, YMEHBILICHHE
IOTPEIIHOCTEN, YCTOMYNBOCTD, KOPPEKTHOCTD, CXOUMOCTb.

Tema 4. UYuciaeHHoe UHTErpuUpoOBaHUE: MeTOJ Tpaneuuid; Meron CHMIICOHA;
KBaJpaTypHble (POPMYJIbI HHTETPUPOBAHUS.

Tema 5. UWurepnonsuuonnsle ¢opmynsl Jlarpanka, HproToHa. Yucnennoe
T depeHpoBaHue: anmnpokcuManus  NPOU3BOJHBIX, IOTPEIIHOCTh  YHMCIEHHOTO
Qg epeHIpOBaHus.

Tema 6. Metoabl pemieHus anreOpandeckux YypaBHEHMH: METOJ IOCIIeAO0BaTENbHBIX
npubimxennit, metoq Herorona-Padcona.

Tema 7. Metoasl pemenust nuddepeHuaNbHbIX YpaBHEHU: MeToA OJiiepa, METox
Pynre-Kytra, MeTo porao3a u KOppeKIuu.

Tema 8. Meronsl pemeHus CUCTEM JIMHEMHBIX ypaBHeHuM: wmeton [aycca,
uTepalnoHHbIl MeTon ['aycca-3elinens. MeTtoabl pelieHus CUCTEM HEIUHEHHBIX ypaBHEHUI:
Meton 3eiigens, Mmeron HeroToHa.

Tema 9. Metonq Monrte-Kapno mnpu MoIenupoBaHUM  CIy4alHBIX — IPOIECCOB.
Hcnonb3oBanue merona Monrte-Kapino mnpu pemeHnu gudQepeHIuanbHbIX ypaBHEHUH B
YaCTHBIX ITPOU3BOHBIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A
OpueHTanus Ha TaKTHYECKHE 00pa30BaTeNIbHBIE TEXHOIOTHH, SIBIISIONINECS KOHKPETHBIM
CrocoOOM JOCTIIKEHHMsI Lened oOpa3oBaHMS B paMKaX HaMEUEHHOM CTpaTermyeckon
TEeXHOJNIOTUH. [Ipy YTEHWHM JeKIWH WCIONB3yeTCs METOJ] TMPOOIEMHOTO W3JIOKEHHS C
UCTOJIb30BAHUEM  WHTEPaKTUBHOM  (QoOpMbl  MpoBeAeHUs 3aHsATHA. [lpu  mpoBeneHuu
7a00paTOPHBIX Pa0OT MCIIONB3YIOTCS MOMCKOBBIA M MCCIIEI0BATEIBCKHIT METO/IBI, B TOM YHCIIE,
case study.

Hwke mnpuBoamTcs omucanne o00pa30BaTENFHBIX TEXHOJOTHH, 00ECTIEeYMBAIONINX
JOCTIDKEHUE TUIAaHUPYEMBIX pEe3yJbTaTOB OCBOEHHS AUCHUIUIMHBL Crneunduka coueTaHus
METOJIOB ¥ JOPM OpraHu3aluu 00ydeHus oTpaxaercs B Matpuile (cM. Tadm). [lepeuens meTo10B
o0yueHus 1 GopM opraHu3aluu 00yUEeHHUs] MOXKET OBITh PACILIUPEH.

Mertoab! u popmsbl opranuzaiuu ooyuenus (POO)

P00 Jlaboparopubie
Jlexun CpPC
MeToer paboThI
IT-MeTOBI
Pa6ota B koMane + +
Case study +




Urpa

MeTobl Tpo6IeMHOT0 O0yUYCHHS.
OOyueHre Ha OCHOBE OITbITa + +
Omnepexarorniasi caMOCTOsATeIbHas padoTa +
[IpoekTHBII MeTO
ITouckoBEI MeTOT, + +
HccnenosarenbCkuil METO + +
Hpyrue meTobl

—+

6. OHEHOYHBIE CPEJACTBA JJISI TEKYHIEI'O KOHTPOJIS YCIIEBAEMOCTAN,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JAUCHUIITIMHBI U YYEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
6.1 Bonipocsl peHTHHT-KOHTPOJIS MO auciuiuinHe «KoMIbploTepHbIe TEXHOJIOTHH B HAayKe U
IIPOU3BOJICTBEN
Pelitunr-kontponn Nel
1. OcobOenHoctn pemieHuss Hay4yHbIX 3amad  Ha OBM. [lpuHnumel mocTpoeHHS
MaTeMaTHYeCKUX Mojielel (PU3nIecKuX MPOIECCOB.
2. CoBpeMmeHHBIE pacdyeTHbIE KOMIUIEKCH. [loHsTHe anropurma. CrocoObl OMHCAHUS
QJIITOPUTMOB.

3. TumoBsie CTPYKTYpHI ANTOPUTMOB. CTPYKTYpPHBIN CHHTE3 aIrOPUTMOB.

4. TlpsiMble U UTEPALIMOHHBIE METObI PEIICHUS 3a1a4.

5. IlorpemHocTy BBIUMCIEHUM, UCTOYHUKH HOTPELIHOCTEH, YMEHbILIEHUE MOrPEUIHOCTEH,
YCTOMYHMBOCTb, KOPPEKTHOCTD, CXOAUMOCTb.

6. dopmatsl 0TOOpa)KEHHSI YHCIOBBIX JaHHBIX.

7. OyHKUIUM U OPECTaBICHNUS KOMIUIEKCHBIX YHCE.

8. Pabota ¢ MaccuBamu: BBO/I, BEIBOJ OJHOMEPHBIX U JBYMEPHBIX MACCHUBOB.

9. Pabota ¢ MaccuBaMM: HaX0X/IeHHE MaKCUMaJIbHOI'O 3HAaYE€HUSI MacCUBa.

10. PabGoTa c MaccuBaMu: HaXOXXJICHHE MUHIMAIHHOTO 3HAYCHHSI MACCHBA.
11. PaGota c MaccuBaMu: COPTUPOBKA MACCHBA 10 BO3PACTAHUIO.

12. PaGoTa ¢ MaccuBaMu: COPTUPOBKA MAacCHBa MO YOBIBAHUIO.

13. Anroput™ BBIYMCIIEHUS CYMMBI N WIEHOB psijia.

14. AnropuT™ BBIYUCIEHUS CYMMBI psijia € 33JJaHHON TOYHOCTBIO.

15. AnropuT™ BBIYMCIICHUS IPOU3BEACHUS N YJICHOB pAJa.

Pelitunr-koHTpOIH No2

YucneHHOe HHTETPUPOBAHUE: METO/] TPANICIIHA.

UYucnenHoe nnTerpupoBanue: Mmeto] CUMIICOHA.

YucneHHOe HHTETpUpOBaHue: KBaApaTypHble popmyssl YeOblena.

YucieHHOe HHTETPUPOBaHUE: KBaApaTypHble popmyisl, ['aycca.

HNHuTepnionnpoBanue: HHTEPIOJIAIHMOHHBIE (hopMyIsl Jlarpanika.

HHuTepnonnpoBaHue: HHTEPIIONAUOHHBIE hopMynbl HpioToHA.

[IpuMeHeHne HHTEPIOISIIMOHHBIX GOPMYIT AJISl SKCTPATIONISILIHH.

Yucnennoe auddepeHnrpoBaHue: anmpoKCUMaIus IpOU3BOIHBIX.

Uucnennoe nuddepeHnrpoBanne: 4acTHBIE MPOU3BOIHEIE.

0. Yucnennoe nuddepeHnnpoBaHue: MOrPelIHOCTh YUCIEHHOTo AuddepeHnpoBaHmsl.

1. Meronp! penieHus anredpanyeckux ypaBHEHU: METO/]T TIOCIIE10BaTENbHbBIX
npUOIMKEHUH.

12. Metoapl penieHus aredpandeckux ypaBHeHuii: metoq Hetorona-Padcona.

13. Brruncienue KOpHeH moaTuHoMa.

14. BeruuciaeHue nporu3BOIHON MTOJTMHOMA.

15. BrruncieHne NoJIMHOMOB, YMHOXKEHHE U JIEJICHUE TTOJIMHOMOB.

RBOoo~NoOwNE
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11.
12.
13.
14.
15.

Peiituar-konTposb Ne3

Metonsr pemenus AudhepeHInanbHbIX YPaBHEHHI: METO Ditnepa.

Mertoap! pemenns nuddepeHmaibHbIX ypaBHeHui: Mmetoa Pynre-Kyrra.

Metopsr pemenus qudGepeHInaTbHbIX YPAaBHEHHI: METO MPOTHO3a M KOPPEKIIHH.
Metonsl pemienust AuddepeHnnaibHbIX YpaBHEHH BTOPOTO MOPSIKA.

Merto/ibl peleHuss CUCTEM JIMHEWHBIX ypaBHEHM: MeTo ['aycca.

Mertonpl penieHus CUCTEM JIMHEWHBIX YpaBHEHUMN: WTEpalMoOHHbIM Meton ['aycca-
3eitens.

MeTo/ibl pelieHus: CUCTEM HEJTMHEHMHBIX YPaBHEHUN: METO1 e 1€,

Meroasl pelIeHNs] CUCTEM HEJIMHEWHBIX ypaBHEHM: MeTox HproTOHA.

Meton Monte-Kapio npu MoJieTMpoOBaHUY CIy4ailHBIX MPOIECCOB.

. Ucnonp3oBanne merona Monte-Kapno npu pemennn nuddepeHnuanbHbIX ypaBHEHUH B

YaCTHBIX IPOU3BOJAHBIX.
@aitnossle onepanuu B MATLAB.

Cpenctea MATLAB st paGoThl ¢ IByXMEpHOU IpadUKOi.

Cpenctea MATLAB asist paGoTsI ¢ TpeXMEpHOH rpaduKOM.

CpenctBa MATLAB st paboTbl CO 3BYKOM.

Meroasl pelIeHHs CHUCTEM JIMHEMHBIX YPAaBHEHMH C pa3peKEHHBIMHA MaTpULAMHU,
peanu3oBanHble B cpeactBax MATLAB.

6.2. BOHpOCH K 3a4eTy 10 JUCHUIUINHE <<KOMHBIOTepHI>Ie TCXHOJIOTHM B HAYKC H
IMPOU3BOACTBE»

1.

OcoOenHoctr  pemieHus HayyHbIX 3a7ad  Ha OBM. [lpuHIunsl mocTpoeHus
MaTeMaTHYECKUX MoJienel (pU3nueckux IpoIecCoB.

CoBpemeHHble pacyeTHble KoMmIUiekchl. [loHsTne anroputma. CrocoObl OmHMCcCaHUsS
QJIITOPUTMOB.

Tunossle cTpyKTYypsl aIrOpUTMOB. CTPYKTYPHBIN CUHTE3 QJITOPUTMOB.

[IpsiMble U UTEpalIMOHHbBIE METO/IbI PELICHUS 3a/1a4.

[lorpemHOCTH BBIUMCIIEHUH, UCTOYHUKH MOIPEHIHOCTEN, YMEHBIIEHUE MOTPEIIHOCTEN,
YCTOWYUBOCTb, KOPPEKTHOCTD, CXOAUMOCTb.

®opmaTsl 0TOOpa)KEHHsI YUCIOBBIX JAHHBIX.

OYHKIMU ISl TPEICTABICHUS KOMIUIEKCHBIX YHMCET.

Pabota ¢ MmaccuBamMu: BBO/JI, BBIBOJI OJJTHOMEPHBIX M IByMEPHBIX MacCHUBOB.

Pabora ¢ maccuBamu: HaxOXXJ€HHE MaKCUMAaJIbHOTO 3HAYE€HUSI MacCHBa.

. PaboTta ¢ MaccuBaMu: HaXOKJIeHHE MUHUMAJIbHOTO 3HAYEHHsI MAaCCHBA.

. Pabora ¢ MaccuBaMu: COPTHPOBKA MacCHBa IO BO3PACTAHUIO.

. PaGora ¢ MaccuBaMu: COPTUPOBKA MAaccHBa MO YOBIBAHHUIO.

. ATITOpUTM BBIYHCIICHUS] CYMMBI N YWICHOB psfIa.

. AITOPUTM BBIYHCIICHUSI CYMMBI psJia ¢ 33JJaHHOI TOUHOCTBIO.

. ATITOpUTM BBIYHCIICHUS TIPOU3BEICHUS N YWICHOB pPs/Ia.

. UuceHHOe HHTETPUPOBAaHUE: METO/] Tparennit

. UncnenHoe nHaTEerprpoBanue: Meto CUMIICOHA.

. UncneHHOe HHTETpUPOBaHUE: KBaApaTypHble popMysibl UeObleBa.

. UncneHHOe HHTETPUPOBaHUE: KBaApaTypHbIe popmybl, ["aycca.

. IHTeprionupoBanue: HHTEPNOIALUOHHbIE (hopMyIbl Jlarpanxka.

. IHTepIiONupoBaHme: MHTEPIIOIAINOHHBIE (hopMyisl HpIoTOHA.

. [IpuMeHenne HHTePHOIALMOHHBIX (OPMYIT VI HKCTPATIOISALHH.

. UncnenHnoe nudpepeHmpoBaHue: ampoOKCUMAIIHS TPONU3BOTHBIX.

. Uucnennoe nudQepeHnpoBaHue: YaCTHbIE TPOU3BOIHBIE.

. Hucnennoe nuddepeHmpoBanme: MOrperHOCTh YUCICHHOTO () depeHITUPOBaHMS.
.Metoasl  pemieHust — anreOpandecKMX — YpaBHEHHMH:  METOJ  IOCIEIOBATEIbHBIX

MPUOTMKCHUN.



27. Meronsl pemieHus anreOpanyeckux ypaBHeHui: merox Hetotona-Padcona.

28. Beruncnenue KopHel moJMHOMa.

29. Berunicnenre npou3BOIHON MOJTHMHOMA.

30. Boruncnenue noaMHOMOB, YMHOKEHHUE U JIEJICHHE MTOJIMHOMOB.

31. Meronsl pemieaus qudQepeHInaIbHbIX YpaBHEHUN: MeTo1 Diiepa.

32. Metoas perenus auddepeHnnanbHbIX ypaBHeHu: MeTo Pyrre-Kyrra.

33. Meronsl pemens qudQepeHInaIbHbIX YPaBHEHUN: METO/I IPOTHO3a U KOPPEKIIHH.

34. Metons pereHus auddepeHInanbHbIX YpaBHEHUH BTOPOTO MOPSIKA.

35. MeTo/ibI peleHust CUCTEM TUHEHHBIX ypaBHEeHUM: MeTo ["aycca.

36. Metoapl pelieHUss CHUCTEM JIMHEWHBIX YypaBHEHHWH: HWTepanuoHHBIM Meton [aycca-
3eitens.

37. MeTtosl pernieHus: CUCTEM HETMHEHHBIX YpaBHEHUN: MeTO I 3eraers.

38. Meronbl pemeHns CUCTEM HeTMHEHHBIX ypaBHEeHU: MeToa HeioToHAa.

39. Meton MonTe-Kapio npu MoaenupoBaHUH CIyYailHbIX MPOLIECCOB.

40. Ucnonp3oBanue metoaa Monte-Kapio npu pemiennn qudQepeHnnaibHbIX YpaBHEHHH B
YAaCTHBIX MTPOU3BOIHBIX.

41. ®aiinosslie onepaunu B MATLAB.

42. CpenctBa MATLAB nans paGoTsl ¢ IByXMepHOI rpadukoii.

43. Cpenctea MATLAB mist paGoTsl ¢ TpeXMEpHO# rpaduKoii.

44. CpenctBa MATLAB nuist paboTsl cO 3ByKOM.

45. Meronpl pelIeHUs CUCTEM JIMHEHHBIX YpaBHEHMH C pPa3peXEHHbIMU MaTpUllaMu,
peanu3oBanHble B cpencrBax MATLAB.

6.3. Bunbl u popmbl caMocTOSTENbHOM pabOTHI CTYIEHTOB

CamocrosTenbHas padoTa CTYIEHTOB BKIIOYAET TEKYIIYI0 M TBOPYECKYIO MPOOJIEMHO-
OpPUEHTHPOBAaHHYIO caMocTosTeNnbHYI0 padoty (TCP).

Texymas CPC nanpapneHa Ha yriayOJeHHe U 3aKpelieHUe 3HAHUM CTYAEHTa, Pa3BUTHE
NPaKTUYECKUX YMEHUH U BKIIIOUYAeT B ceOs:

*  paboTy ¢ JIEKIMOHHBIM MaTepUaoM, MOUCK M 0030p JUTEpaTypbl U SJIEKTPOHHBIX

MCTOYHUKOB MH(GOPMAIUH 110 UHAWBUIYaJIbHO 33/1aHHOI Npolieme Kypca;

*  BBINOJIHEHHUE JJOMAIITHETO 33/IaHUS;

*  OIEPEXkKaroIIyI0 CAMOCTOSITEIbHYIO paboTy;

*  U3y4Y€HHE TeM, BBIHECEHHBIX Ha CAMOCTOSITEIbHYIO IPOPAOOTKY;

*  TOJTOTOBKY K JJAOOPAaTOPHBIM 3aHITHSIM;

* TOJrOTOBKA KypCOBOM paOOTHI.

TBopueckast camocTrosiTeTIbHAasE padOTa HaNpaBlieHa Ha Pa3BUTHE WHTEIUICKTYaJbHBIX
YMEHUH, KOMIUIEKCA YHHBEpPCAJIbHBIX (OOIIEKYIbTYPHBIX) KOMIIETEHIMH, TMOBBIIICHHE
TBOPYECKOTO IMOTEHIIMANA CTYICHTOB. JTa paboTa BKIIOYAET B ceOs:

*  TIOWCK, aHAJIN3, CTPYKTYPUPOBAHKE U MPE3CHTAINIO HH(POpMAITHH;

*  HUCCIEIOBAaTEIbCKYI0 paboTy M ydacTHEe B HAYYHBIX CTYACHYECKHX KOH(EpPEeHLHUSX,

CEeMHHapax W OJUMITHAJIAX;
*  aHaJM3 HAY4YHBIX IMyOJMKALIMNA MO 3apaHee OINpe/ieJIeHHON PEernoaBaTeieM TeEME.

6.4. ConeprkaHue caMOCTOSATEIbLHOM pabOThI CTYJAEHTOB 1O AUCHUILIIHE
6.4.1. [lepeyeHp HayIHBIX TPOOITIEM U HANPABIICHUH HAYYHBIX UCCIICTOBAHIIA:
e 3aja4yM YMCICHHON ONTHUMHU3ALINY;
e PemeHue cucTeM JIMHEHHBIX YpaBHEHUH C pa3peKeHHbBIMU MaTpUIIAMU
6.4.2. TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO TPOPAOOTKY:
e [Iporpammusie cpencrBa MATLAB st peanuzanuy YuCI€HHBIX METOIOB.
e IlIporpammusie cpenctBa MATLAB nys paGoTsl ¢ rpagukoii 1 3ByKOM.
e IIporpammusie cpenctBa MATLAB nns paGotsl ¢ ¢aitnamu.
6.4.3. KoHTpOoJb caMOCTOSITEHHOM pabOTHI:



OrneHka pe3yabTaToOB CaMOCTOSITEILHON pa0OThI OpraHU3yeTCs KaK €IMHCTBO JABYX (opM:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI IpernoaaBareieil. [locneqnuil ocyiecTBiasiercs myTem:
PEUTUHT-KOHTPOJST MO OCHOBHBIM pa3jiefiaM JIUCLUUIUIMHBI; YCTHOTO OINpoca CTYJIEHTOB Ha
71a00paTOPHBIX 3aHATHUSIX; 3aLIUTHl OTYETOB IO JIAOOPATOPHBIM paboTam, 3alIUTHl KYypCOBOM
paboThI, a TAKIKE OTYETOB 110 TBOPUECKON CAaMOCTOSTENILHON padoTe.

6.4.4. Texkymuit KOHTPOJIb YCIICBAEMOCTH

B teuenue cemecTpa CTyACHTHI BBITIOJIHSIOT KYpCOBYIO paboTy. Pe3ynbTaThl BHITOTHEHUS
9TalioB 3TOT0 KYpPCOBOM pabOThI, CBOEBPEMEHHAs IOATOTOBKAa OTYETOB IO BBIIOJHEHHBIM
nabopaTopHbIM paboTaM W HX 3allUTa ONPEACNSIOT KOJUYECTBO OajuloB, IOJIy4aeMbIX
CTYJEHTOM IIPH MPOBEICHUU PEUTHUHT-KOHTPOJISI U UTOTOBOTO 3a4eTa.

KypcoBas paGora
Brimonasgercs CTYACHTAaMM Ha OCHOBC MHAUBHUYaJIbHBIX SaHaHI/Iﬁ U BKJIIOYACT B C€6$IZ
- OMHMCAaHKE YUCIEHHOTO METO/1a, IIPEe/IaraeMoro JiIsl pEeIIeHUs MOCTaBICHHOM 3a/1a4;
- QJICOPUTM pEILIEHUA 3a4a4u;
- TEKCT IPOrPaMMbl Ha aITOPUTMUYECKOM SI3BIKE;
- pe3yabTaThl TECTUPOBAHUS IIPOTPAMMEI;
- OIICHKA MOTPEUTHOCTH BBIUYUCICHUN U (PaKTOPOB, BIUSAIOIINX HA MTOTPEIIHOCTD.

7. YYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIINHBI

a) OCHOBHasl JuTeparypa (371eKTpoHHO-0MOIMoTeuHast cuctema Bal'V):

1 KowmmerotepHoe mozenupoBanue. JlabopaTopHbIii NpakTHKyM [DIEKTpOHHBINH pecypc]| /
Koponés AJL - M.: BMHOM, 2013. -
http://www.studentlibrary.ru/book/ISBN9785996322558.html.

2 TlpakTUKyM IO PENICHUIO WHKCHEPHBIX 33/1a4 MaTeMaTHYCCKHUMH METOJaMH [ DJIEKTPOHHBIH
pecypc] / OcrTamkoB B.H. - M.: BMHOM, 2013. -
http://www.studentlibrary.ru/book/ISBN9785996321148.html.

3 MHarepaktuBHble cuctembl Scilab, Matlab, Mathcad [DnexktponHblii pecypc]: yudeOHOE
nmocoone / MW.E. Ilnemmuckas. - Kazann: MsmareasctBo KHUTY, 2014. -
http://www.studentlibrary.ru/book/ISBN9785788217154.html.

4 CratucTUuecKue METOJbl OOpa0OTKH HSKCIEPUMEHTANIBHBIX JaHHBIX C HCIOJIb30BAHUEM
naketa MathCad: Yue6Hoe mnocoOue/®.M.Kapmanos, B.A.OctpeiikoBckuit - M.: KYPC,
HUIL] UH®PA-M, 2015. - 208 c.: 60x90 1/16 (O610xkKa) ISBN 978-5-905554-96-4. Pexum
noctyna: http://znanium.com/bookread2.php?book=508241.

0) momosmHUTENBHAs JUTEpaTypa (JIEKTPOHHO-OMOMMoTeuHas ciucrema Bnl'Y):

1. Maremaruka u undopmaruka [IaexTpoHHslid pecypc] / Y1kun B. b. - M.: JlamkoB u K,
2014. - http://www.studentlibrary.ru/book/ISBN9785394019258.html.

2. boraués K.}O. OcHoBbl mapamiensHoro nporpammupoBanust / K.JO. boraués. — Mockaa:
bunom. JlaGoparopus 3nanmif, 2010. — 342 c.: wn. — (TeXxHUYECKUH YHUBEpPCHUTET,
[TporpammupoBanue). — Yka3s.: ¢. 334-338 .— ISBN 978-5-94774-037-0.

3. HHudpopmanoHHble TEXHOJIOIMH B Hayke U oOpa3oBaHuu: YuebHoe mnocobue / E.JL
®enotoa, A.A. ®enotos. - M.: U] ®POPYM: HUL] UHOPA-M, 2013. - 336 c.: un.; 60x90
1/16. - (Beicuiee oopazoBanue). (nepemet) ISBN 978-5-8199-0434-3.

4. Kennep, Ixepemu. [lapannensHoe mporpaMmupoBanue B cpeae MatLab it MHOTOSIEpHBIX
U MHOTOY3JIOBBIX BBIYHMCIMTENBHBIX MallMH: [ydueOHOoe u3manue]: [mepeBoxa] / Jxepemu
Kennep; nayu. pen. JI.B. IyopoB. — MockBa: MockoBckuii yauBepcutet (MI'Y), 2013. —
294 c.: un. — (CynepkomiipioTepHoe o0pazoBanue). — bubauorp. B kKoHIe 1. — YKas.: c.
290-292. — ISBN 978-5-211-06428-7.


http://www.studentlibrary.ru/book/ISBN9785996322558.html
http://www.studentlibrary.ru/book/ISBN9785996321148.html
http://www.studentlibrary.ru/book/ISBN9785788217154.html

5. Pemenune  3ama4  BBIYMCIHMTEIBHOW  MAaTeMaTMKd C  KCIOJb30BAaHHEM  SI3bIKA
nporpammupoBanus nmakera MathCad/Tpommunal .B. - HoBocu6.: HI'TY, 2009. - 86 c.: ISBN
978-5-7782-1283-1. Pexxum nocrymna: http://znanium.com/bookread2.php?book=546391.

B) Mepuroanyeckue n3nanus (oubnmuoreynas cucrema Bial'Y):

[Ipuknagnas wHOpMATUKA: HAy4YHO-TIpAKTHUECKH >kypHasl. — MockBa: Mapker JC
Kopnopenms.
NudopmaTtnka W cuCTeMBbI ympaBiieHus. — biaroBemeHck: AMYpCKHN TOCYIapCTBEHHBIN
YHUBEPCUTET.

r) Internet—pecypcsr:

www.hpcc.unn.ru/?doc=491

www.matlab.ru
http://www.exponenta.ru/educat/systemat/levitsky/index.asp

Yu4eoHo-MeToauuecKue H3IaHus

1. VBanuenko A.b. MeTtoauueckue yka3aHMsl K IPaKTHUECKUM paboTaM IO AUCLMILIMHE
«KoMIplOTEpHbIE TEXHOJIOTMU B HAYKE W MPOU3BOJCTBE» I CTYICHTOB HallpaBJICHUS
15.04.05 [DOnekrponnsiii pecype| /coct. MBanuenko A.b.; Bman. roc. ya-r. TMC -
Bnagumup, 2015. - [Joctyn w3 kopnopatuBHOM cetn Bnal'Y. - Pexum pgocryna:
http://cs.cdo.visu.ru/

2. HWBanuenko A.b. Meroaunueckue ykazaHusi K JJabOpaTOPHBIM padOTaM MO JUCIUILINHE
«KomnbploTepHbIE TEXHOJIOTHU B HAYKE W MPOU3BOJCTBE» /I CTYICHTOB HaIpaBICHUS
15.04.05 [Onexrponnsiii pecypc] / coct. MBanuenko A.b.; Bnag. roc. yu-tr. TMC -
Brnagumup, 2015. - Jloctyn u3 kopmopartuBHOil cetu Bnal'Y. - Pexum nocryna:
http://cs.cdo.visu.ru/

3. UBanuenko A.b. Meroandeckne peKOMEHIAIMM K BBIIOJHEHUIO CAMOCTOSITEILHOU
paboTel o auctuminHe «KoMnbloTepHbIE TEXHOIOTUU B HAayKe M MPOU3BOJCTBE» IS
cTtyneHToB HampasieHus 15.04.05 [OnextponHslii pecypc] /coct. MBanuenko A.B.;
Bnan. roc. yu-r. TMC - Bnagumup, 2015. - loctyn u3 xopnoparuBHoi cetu Bal'V. -
Pesxxum nmoctyna: http://cs.cdo.visu.ru/

4. VBanuenko A.b. Meroanueckue peKOMEHJIAIMH K BBIMOJIHEHUIO KYpPCOBOW pabOTHI 1O
quciumuinHe «KoMIbloTepHble TEXHOJIOTMM B HAyKE W MPOU3BOJICTBE» JUIsl CTYAECHTOB
HanpasieHus 15.04.05 [DnextponHslit pecypc] / coct. IBanuenko A.b.; Binan. roc. yH-T.
TMC - Baagumup, 2015. - Jloctyn u3 xopropatuBHoil cetu Bal'V. - Pexxum nocryna:
http://cs.cdo.visu.ru/

5. Heanuenko A.b. Onenounsie cpencTBa o guciurinae «KoMmbploTepHble TEXHOIOTUH B
HayKe U MPOU3BOACTBE» Il CTyIEeHTOB HampasieHusa 15.04.05 [DnexkTponHHbIN pecypc]
/ coct. UBanuenko A.B.; Bmax. roc. yu-tr. TMC - Bmagumup, 2015. - Hdoctyn wu3
kopropatuBHO#t cetn Binl'Y. - Pexxum noctyna: http://cs.cdo.visu.ru/

IIepeuyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «HTEepHETY,
HCOﬁXO}II/IMle AJIF OCBOCHMUA JUCHUIIJIMHBI

1) [Mopran HenTtp nucranmuonHoro ooy4denust Bnl'Y [snexTponHsiii pecype] / - Pexum mocryna:
http://cs.cdo.visu.ru/

2) Paznen oduumansHoro caiita Bal'Y, comepskamumii onucanue oOpa3oBaTeIbHOM MPOrpaMMbl
[anexTponHBIN pecypc] / - Pexum moctyma: O6pa3oBatenpHas nporpamma OOpaszoBarenbHas
nporpamma 15.04.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00ecTeueHIe MAITMHOCTPOUTEIBHBIX
npou3BoacTB» http://op.visu.ru/index.php?id=56



http://www.hpcc.unn.ru/?doc=491
http://www.matlab.ru/
http://www.exponenta.ru/educat/systemat/levitsky/index.asp
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://op.vlsu.ru/index.php?id=56

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIIJINHBbI

1. Cynepkommbrotep «CKNU® MOHOMAX» npousBoautensHocThio 4,7 T-Doric.

2. Yerplpe KOMIBIOTEPHBIX KJacca, OOECIEYMBAIOIIUE CBS3b C CYINEPKOMIIBIOTEPOM
«CKN® MOHOMAX».

3. JlumeH3noOHHOE MpOrpaMMHOE oOecrieueHre: Maremaruueckue makersl Mathcad,
MATLAB.



PaGouast mporpamMma AHCIMILTMHBI COCTABIeHa B cOOTBeTCTBUM ¢ Tpebosanusmu PT'OC

BO mo wHampaBieHmio  15.04.05  «KOHCTPYKTOPCKO-TEXHOIOrMYECKoe obecredeHne

MAIIUHOCTPOUTEIBHBIX IMTPOU3BOACTB?

Pa6ouyio nmporpamMmy COCTaBHII c_f@w Hhboprense A ,é’ sM iy

(®HO, noanuce)

Penensent
(pencrasutens paboronarens) I'enepanbHeit nupextop OO0 «TAI-

IIporpamma paccMOTpeHa H 0100peHa Ha 3acelaniHu Kadeapsl Texmncﬁ&_ﬁ\ MaIUHOCTPOCHHUS!
T T

Sy

IIpotokon Ne £ or  F4¢. 4075 tTona
3asenyrommii kadenpoit a.1.H., mpodeccop Moposos B.B. L-y

(OUO, nou7£cb) /

PaGouasi IporpaMma paccMOTpeHa U 0100peHa Ha 3ace/laHuH y4eOHO-METOIMUECKOH KOMUCCHH

HAIpaBJICHUS 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrnieyeHue

MAILIMHOCTPOUTEIBHBIX ITPOU3BOICTBY

ITporokon Ne 4~ oT 4. A5 Tona
B.B. 47

[Ipesncenaresib KOMHCCHH JI.T.H., Tpodeccop Mopo3zos
% (OHO, ry!uméb)



