MUHHCTEPCTBO HAYKHU 1 BBICIIIET'O OBPA3OBAHMS POCCUNCKON OEJIEPALINN
CTAPOOCKOJIbCKHUN TEXHOJIOTMYECKU UTHCTUTYT UM. A.A. YTAPOBA
(pumman) henepanrbHOTO TOCYIAPCTBEHHOT'O aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«HanuoHanbHBIN UCCIeA0BATENbCKUN TeEXHOTOTHUEeCKN YyHUBepcuTeT «MUCuC»
CTHU HUTY «MHUCuC»

COI''1ACOBAHO YTBEPXIAIO
Pyxosoaurens OIIOII BO 3am. aupexropa no Hull
v/ CTH HUTY «MHCrC»
[V \ I/ 7/
\r// [ymienko A. U.
«08» mronst 2020 .

Koxyxos A. A.
«08» mrons 2020 r.

PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
MartemaTu4eckue MeTOAbI U MOJIEJIN
B pelIeHUH OPraHU3aNMOHHBIX 32/1a4 YNIPABJIEHUS METAIyPruYeCcKUM

MMpoOU3BOJACTBOM
3akpemenHas kadenpa ABTOMATH3UPOBAHHBIX U HH(OPMAILMOHHBIX CHCTEM YIPaBJIEHUS
Y4aeOHbIi T1aH Ha 2020-2021 y4eOHbIii r0J1 10 HANPABJIEHUIO NOATOTOBKH
Hanpasnenue noarotoBku 09.06.01 MudopmaTnKa M BHIYUCIUTEIbHAST TEXHUKA
ABTOMaTH3alUsl U yNPaBJieHHe TEXHOJIOTHYeCKUMH MPOoLeccaMu U
[Ipoduas NPOU3BOACTBAMHU
Kpamudukanms HccnenoBaren. I[IpenogaBareiib-ucciienoBareib
dopma o0yueHwUsI OuHasn
OO0wmas Tpya0eMKOCTb 4 3ET
Yacon 1o yuyeOHOMY IJIaHy 144 dopma KOHTPOJIS.
B TOM YHCJIE: DK3aMeH

ayIUTOPHBIE 3aHSATHUS 24
caMmocTosTeNnbpHas pabora 84
4acoB Ha KOHTPOJIb 36
CemecTp uzydeHus 3
PacnpenesieHne 4YacoB TMCHHUILUIMHBI 0 KYpcaM

Kypc 2 Hroro

Bup 3ansaruii VII PIT

Jlexumn 24 24 24

Htoro ayn. 24 24 24

Cam. pabora 84 84 84

Yackl Ha KOHTPOJIb 36 36 36

Wroro: 144 | 144 144

Crapsiii Ockon — 2020



JIner cornacopanusi padoyeil mporpaMmMbl M CHHUIIJIMHBI

Pabouas mporpamma paspadboraHa: boesa Jlroamuiia MuxaiinoBHa
DUO noanocmoio
JOLICHT, KaHJAU/JIaT TEXHUYECKUX HAYK, TOIICHT g
a makoice yu.cm., y4.36. — npu HaIu4uu ) Tidonucy

Pabouas mporpamma aucuMIUIMHEL «MaTeMaTHyecKHe MeTOAbI UM MOJeId B pelleHUH
OPraHM3alMOHHBIX 32124 YIPABJICHUS METALIYPrUu4eCKUM IPOU3BOACTBOM)
pazpaborana B cootBerctBUu ¢ OC BO HUTY «MUCuCy»:

OO0pa3zoBarenbHbI CTaHAApPT BHICIIETO 00pa30BaHUsS MO HamparieHuio moarotoBku 09.06.01

I/IHd)ODMaTI/IKa W BBIYMCIUTCIbHAA TCXHUKA
KOO, HAUMEHOBAHUE

(yrBepxaeH npukazoM HUTY «MHUCuC» ot «02» nexadpst 2015 r. Ne 602 o. B.)

Ha OCHOBaHWU yueOHOro 1uraHa Ha 2020-2021 y4eOHbIi ToJT IO HApPaBJICHUIO TTOATOTOBKU
09.06.01 MadopmaTuka 1 BEIYUCIUTEIbHAS TEXHUKA, ABTOMATH3AIMS U YIIPABICHHUE
TEXHOJIOTHYECKHMU MPOLIECCAMU U MPOU3BOJCTBAMU

KOJ 1 HAaMMEHOBaHHE HAIPABJICHHUsI IOATOTOBKH (CIIELUAIbHOCTH), HAMMEHOBaHKE HanpaBiaeHHOCTH (npoduist) OITOIT BO

PaGouast mporpamMmma paccMoTpeHa u o00peHa Ha 3aceiaHuu Kadeapbl

ABTOMaTI/I?)I/IDOBaHHBIX )41 I/IHd)ODMaHI/IOHHBIX CUCTEM VIIPABJIICHUSA
HaumeHnosanue Kageopol

[Iporokoin ot «08» ntonst 2020 r. Ne 05.

U.0. 3aB. /}74“ i

kadenpoit AUCY \r ./ / AW Tnyiienko
noonuce HU.0. Pamunua

«08» mronst 2020 .

PykoBogurens OITOIT BO /"4&

H.o. 3aB. kadenpoit AUCY, [P

KaHJIUJIAT TEXHUYCCKUX HAYK, JIOLCHT \(r // A.N. Tnymenko

00NIJCHOCMb, YY.CM., Y4.36. — NPU HATUYUU “noonuce HU.0. Pamunua

«08» mronst 2020 r.



1. EJU U 3AJAYU OCBOEHUS JUCHUITJINHBI
1.1. llenp OCBOCHUSI IUCLUIUIMHBI — HPUOOpPETEHHE TEOPETHYECKUX 3HAHUN IO CHUCTEMHOMY MOIXOLYy K
UCCJICJIOBAHHUIO CHCTEM M MPAKTHYECKUX HABBIKOB [0 HUX MOJICIMPOBAHUIO, OCBOCHHE METOJ0JIOTHUECKIX
NPUHIMIIOB aHaln3a U CHHTE3a CJOXKHBIX CHCTEM, U3yYCHHE OCHOBHBIX MPHHIMIIOB ONTHMAIbHOCTH; OBIA/ICHUE
YMCHHUSMU U HABBIKAMH MIPUMEHCHHS MAaTeMaTHYSCKOTO aImiapara K 3aJlauaM MOJCIHPOBAHUS CUCTEM U MPHHSATHUS
pelICHUH, METOIUKOW OMEPaIMOHHOIO KCCIEIOBAHUS, YCBOCHHE BOIMPOCOB TEOPUU U TMPAKTHKH TOCTPOCHUS U
aHallM3a MaTEeMAaTUICCKUX MOJICIICH B OPraHU3aIlMOHHBIX M MMPOU3BOICTBEHHBIX CHCTEMaX.
1.2. 3agaun 0CBOEHUSI TUCITUTINHBI:
1) Coo0muTh 00yYaroIUMCs 3HAHWS B 00JaCTH MOCTAHOBKH 3a/iay OICPAMOHHOTO HCCICIOBAHUS U
MAaTEMAaTHYICCKOIro MOACIMPOBAHUA OpraHU3allUOHHBIX CUCTEM, MCETOJaM HUX (pOpMaJ'lI/l?)a]_II/II/I, O3HAKOMHUTH C
OOIIUMU METOOJIOTHYSCKUMH MTPUHIIMIAMH TOCTPOCHHSI OTEPAMOHHBIX MO/ICTICH.
2) HayunTh 0O0y4aromuxcsi OCYLIECTBIISATh MaTeMaTHYeCKylo (OpMaiu3alui0 OpraHMW3allMOHHBIX 3a/a4
yIpaBJieHuUs, 000CHOBAHHO BHIOMpATh W MPUMEHSATh METOJbI [TOCTPOCHHS M aHAllM3a MOJeel MPUMEHUTEIBHO K
Pa3MUYHBIM 331a4aM OPraHU3alMOHHOIO YIIPABICHUSL.
ChopmupoBarh y 00y4arOIIUXCS MPAKTUUECKHE HABBIKH MO0 MOJCIMPOBAHUIO CUCTEM M 3(PPEKTUBHOMY PEIICHUIO
3a/1a4 OPraHU3aI[OHHOTO YIIPABJICHHUS C HCIIOJIh30BAHUEM COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB.

2. MECTO JUCIAIIJIMHBI B CTPYKTYPE OIIOII

2.1 YuedHas aucuunJMHa BXOIUT B coctaB bioka 1 «/lucuumnmesl (MOgynu)», BapHaTHBHAsI 4acTb,
JCLUILIMHBI 110 BEIOODY.

2.2. Jlns ocBoeHMsi yueOHOro MaTepuana Mo JUCHUIUIMHE HCIOJIB3YIOTCS 3HAHMS, YMEHHS M HAaBBIKH,
NpUOOpETEHHBIE B paMKaxX OOYYEHHs 10 €CTECTBEHHO-HAyYHBIM W NMPO(ECCHOHATIBHBIM JHUCIUIUIMHAM IIPOTPAMM
OakanmaBpuaTa IO HampaBleHHI0O TOATOTOBKH 15.03.04 - ABTrOMarm3amusi TEXHOJOTHYCCKUX IIPOLIECCOB H
MPOU3BOJACTB M MAarucTpaTypbl MO HampaBieHU0 nmoaArotoBku 15.04.04 - ABTromaTH3alusi TEXHOJIOTHMYECKHUX
MPOLIECCOB U MPOU3BO/ICTB.

2.3. TlepedyeHb mOCHEeNyIOMNX Y4EOHBIX AWCUMIUIMH, JUIS KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHHS H
HaBBIKH, (JOPMUpPYEMblE TaHHOW Y4eOHON TUCIUIUTHHOM:

ABTOMaTH3aIW U YIIPAaBICHUE TEXHOJIOTHIESCKIMH IPOIIECCaMH U IIPOU3BOACTBAMH B METAJUTYPTHH

3. KOMIIETEHIIMYA OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3VJIbTATE OCBOEHMSI
JTACHUTLINHEI

[Ipomecc wu3ydeHMs IUCUMIUIMHBI HampasieH Ha (OPMHUpPOBAHHE 3JIEMECHTOB CIEAYIONIMX KOMIIETCHIMH B
cootBercTBUM ¢ OC HUTY «MUCuCy» u OIIOII BO no naHHOMY HanpaBJI€HUIO OATOTOBKH:

YK-9.2 ymeHue JeMOHCTPHPOBATH BJjajieHMe METOHOJIOTHEN TeopeTHYecKHX W IKCIEePHMEHTANIbHBIX
HccIe0BaHUilT B NpodeccHOHANLHOH 00J1aCTH, COOTBETCTBYIOLIEH HANPABJIEHHOCTH 00pa3oBaTe/ILHOI
NMPOrpaMmbl

Baanern: METOAOJIOTHEH pa3paboTKH aNTOPUTMOB TNPHHATHS PEIICHHH B 3ajadax OpTaHW3allHOHHOTO
YIpaBJICHUS] METAITYPTHIECKOTO ITPOU3BOICTBA

YK-10.1 cnioco0HOCTD K PECHICHUIO UCCJICA0BATECIBbCKUX H IMTPAKTHYCCKHUX 3a1a4, TCHCPUPOBAHUIO HOBbIX vmeﬁ,
B TOM YHMCJI€¢ B MEeKIUCIHUIIMHAPHBIX o0acTsx

Ymern: OCYHLICCTBJIATDH CHCTEMHBIM aHAlIN3 H MOCTAHOBKY 3aJa4 OPraHu3allMOHHOIO YIIpaBJICHUS
MCTAJUTYPIru4€CKoro rnmpon3BoacTBa

OIIK-5.1 cnioco0HOCTh 00BEeKTHMBHO OLCHMBATHL Pe3y/IbTAThI HCCIEJOBAHUI W Pa3padoTOK, BBHINOJTHEHHBIX
JAPYTHMH CHEIUAJTHCTAMH H B IPYTHX HAYYHBIX YUPesKIeHHIX

YMmers: HaxXOAWTb M WCIIOJb30BaTh HAYYHO-TEXHHUYECKYIO MH(]OpMaluio B HCCleayeMol o0nacTu u3
pa3IMYHBIX PECYpPCOB

IIK-1.1 B1ageHne TeOpeTHYECKUMHU OCHOBAMHM M METOJAMHU CHCTEMHOI'0 AHAJIU3a, ONTUMHU3ALMH, YIIPABJIEHUS,
NPUHATHSA pelleHHii 1 00padoTkn HHPOPMALUH

3HaTh: | TMPUHIUIIBL, STAllbl, OPOUCAYPLI U MECTOJbI CUCTCMHOTI'O aHaJIM3a U TCOPUU MPUHATUA pemeﬂnﬁ

IIK-1.2 cmocodHocTs copMyJIMPOBATE HAYYHYH 3a4ady H (GopMaJn30BaTh ee Ha OCHOBe aHAIW3A
JKCNePUMEHTAJILHOI, IKCIIEPTHOI M APYTrUX BUI0B HH(poOpManuu

YmeTn: NPOBOIUTE (opMaJbHOE OMHCAaHWE Nporecca (YHKIMOHUPOBAHUS CIIOKHBIX CHCTEM ¥
MPOTEKAONINX B HUX MPOIECCOB;

IIK-1.3 cnocoGHocTh pa3padaThiBaTh MeETOAbl W AJITOPUTMBI pelIeHUs] 3a/la4 CHCTEMHOr0 aHajIu3a,
ONTHMMU3ALHUH, YIPABJIEHHUs, IPUHATHS pellleHnii 1 00padoTKu NHpopManuu

3HaTh: MCTOOOJIOTHUIO (l)yHKI_II/IOHaHBHOFO, UMHUTAIUOHHOTO MW MareéMaTU4Y€CKOro MOJACIIMPOBAHUA
OPraHu3anMOHHBIX CUCTEM M IPOICCCOB.




IIK-1.4 BaageHue MeTOAAMH W AJTOPUTMAMH MPOTHO3MPOBAHHWS M OLEHKH KAa4yecTBa, HAJEKHOCTH H
3¢ GeKTUBHOCTH CHCTEM

YmeTn: NPUMEHATh METOABI M aJTOPUTMBI HPOTHO3HPOBAHUS COCTOSHUS, OICHKHA Y(PPEKTHBHOCTH
OPTaHU3AIMOHHBIX CUCTEM METAJIypPTHYeCKOT0 MPOU3BOJICTBA

IIK-1.6 3naHue TEOPETUYECCKUX U METOAO0JOTMYE€CKUX OCHOB IMOCTPOCHUA CJHOKHBIX CUCTEM YINpPaBJICHUA H
NMPUHATUSA pemeﬂm”l, CIMOCOOHOCTH pa3pa6aTblBaT1> N IPUMEHATDH AJTOPUTMbI HHTCJUICKTYAJIU3AUN

3HaTh: OCHOBHBIE METOIBl M TPUHIMIIEI TOCTPOCHHUS MOICTHPYIOUNX AaJTOPUTMOB NPHUHATHS
pemeHni B 3a1a4ax yIpaBICHUS METAJUTyPTHISCKIM IPOM3BOJICTBOM

IIK-1.7 BaageHue TEOPETHYECCKUMHU OCHOBAMH, METOAAaMH H HHCTPYMEHTAMHM MaTeMaTU4Y€CKOIro
MOACJIUPOBAHUSA OPTraHU3ANHMOHHO-TEXHOJOTUICCKUX CUCTEM M KOMILJICKCOB

Baanern: HaBBIKAMU MATEMAaTHYECKOTO W WMHUTAIMOHHOTO MOJAEIMPOBAHUS CHCTEM C WCIIOJIB30BAaHUEM
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
OObeM JUCHMILIMHBL B 3a4eTHBIX eAWHHMLAX (4 3a4YeTHbIe eIWHHMIBI) C YKa3aHHEM KOJIMYecTBa
aKaJIeMMYEeCKUX WM aCTPOHOMHMYECKHX YacoB, BBIJICICHHBIX Ha KOHTaKTHYIO padOTy oOydarommxcs ¢

npenoaaBaTejieM (HO BUaamM y‘-Ie6HI)IX SaHﬂTHﬁ) 1 Ha CaMOCTOSATCIIbHYIO pa60Ty o6yqafonmxc;1 COCTaBJISACT!

Ta6auua 1. CTpyKkTypa M coaepKaHue JUCUUINIMHbI

=®
[a~]
= E ®DOpMBI TEKYILETO KOHTPOJIS
=
o T CIIEBAEMOCTH (1O memam,
£ | Konrakrhas paGora £ 5 58 y ( )
Ne | HammenoBanwue pajena, 3 ( uacax) S § 2
wa TEMBI = g = S dopMa IpoMEXYTOUHOM
S
© z Z aTTECTAINH (10 cemMecmpam)
O
JI 113 JIP
1 Tema 1. CucTeMHBIN - - -
IMOIXOJI K OLIEHKE VK-10.1
Brimonnenue pacueTHo-
COCTOSIHHS U K 3 OIIK-
2 HCCIIEIOBATEIBLCKOTO
YIpaBJICHUIO 5.1 TIK-
3amanansg Nel
METaJUTy prUdeCKIM 1.1
MPOU3BOJICTBOM.
2 Tema 2. - - -
OnTHMH3AIMOHHBIN VK-9.2
MOJIX0]] K TIpolieMaM OIIK- BrImostHeHUE pacdeTHO-
yIpaBIeHUSL 3 2 5.1 HCCIIEIOBATEIHLCKOTO
MPOU3BOJICTBEHHBIMU TIK-1.2 3amanust Ne2
CHCTEMAaMU B TIK-1.3
METaJLTypTHH.
3 Tewma 3. - - -
VK-10.1
MaremaTtnueckoe OIK-
MO/JICJIMPOBAHKE B 3 51 BeInonHeHe pacyeTHO-
yIpaBIeHUN 4 HK. 1. | Hecnenosarenbekoro
METaJITypruyeCKUMHU K 1'3 3aganus Ne3
IpoLeccaMu 1 ’
00BEKTaMU.
4 Tema 4. MeTosi - - - VK-9.2 | BeinonHeHue pacueTHOro
' A OIIK- | 3amaHust Ne4
HCCIEI0BAHUS 51
oIepanuii B peleHun :
0 FEH;I33 I/[(I))HHLIX 3 10 TK-1.2
35 ad yII HaBHeHI/I}I TK-1.3
MeﬂTamil pmqecmM TK-1.4
yp [K-1.7
TIPOU3BOJICTBOM
5 Tema 5. 3agaun u - - - VK-9.2 | BeinonHeHue pacueTHOro
METO/bI IPUHATHS 2 OIIK- 3amanus NeS
peuieHuii 5.1




3 TIK-1.1
TIK-1.3
TIK-1.4
TIK-1.6
6 Tema 6. UYucneHssle 4 - - 10 [IK-1.4 | BelnonHeHHe pacyeTHOro
METO/Ibl ONITUMHU3AIUNA 3 TIK-1.7 | 3aganust Ne6
HUTOro 24 - - 84 JK3aMeH

IIpumedanue: YcmoBHble oOo3HaueHus: JI — 3aHATUS JeKnuoHHOTo THmMa; I13 — mpakTudeckue 3aHsATusA, JIP —
naboparopubie paboTel; CP — caMocTosTebHAS paboTa MO OTIASILHBIM TEMaM

5. ®OHJ OHEHOYHbBIX CPEJACTB JUIA ITPOBEJEHUSA TEKYIIETI'O KOHTPOJIA

U IIPOMEXYTOYHOMN ATTECTAIIAH IO JJUCHUATIJIMHE

HpI/I MPOBEACHUMN TEKYLICTO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ aTreCTaluuu 1o JUCHUIIIINHEC «MaremaTnueckue
METOJAbI M MOJCIN B PCIICHUU OPraHUu3allMOHHBIX 3aJad YHOPAaBJICHUSA MCETAJUIYPrU4C€CKUM MNPOU3BOJACTBOM
IPOBEPACTCA C(l)OpMPIpOBaHHOCTL y 06yqa101unxc;1 KOMHeTeHHHﬁ, YKa3aHHbIX B pa3aciie 3 HaCTOHIHeﬁ porpaMMabl.
DTamHOCTh (l)OpMI/IpOBaHI/IH JaHHBIX KOMHeTeHHI/Iﬁ B Ipolecce OCBOCHUA O6pa30BaTeJ'ILHOﬁ aporpaMMmbl
ONPeACIICTCA IOCIEA0BATEIIBHBIM OCBOCHHUEM IHUCHUIUINH W IPOXOXKIACHHUEM IIPAKTHUK, @ B MPOLUECCE OCBOCHUI
AUCHUIUINHBI — TIOCJIEAOBATCIIBHBIM NOCTKEHHUEM PE3YJIIBTATOB OCBOCHHUA COACPIKATEIIBHO CBA3AHHBIX MEXIY co0oit

pa3/IenoB, TeM.

5.1. KoHTpO/IbHBIE BONPOCHI IS CAMOCTOSITEJIbHOM MOATOTOBKH K IPOMEKYTOYHOM aTTeCTALMM 110 UTOraM
HU3y4YeHHs AUCHUILINHBI

Paznen 1 CucteMHBII OAXO/ K OLIEHKE COCTOSHUSA U K YIIPABICHUIO METAJUTyprHYECKIM IIPOU3BOICTBOM
(YK-10.1, OIIK-5.1, IIK-1.1)

OCHOBHBIE TIPEUMYIIIECTBA CUCTEMHOT'O ITOIX0/1a

IIprHIMITEI CUCTEMHOIO NOJXO01a

DTaIbl CHCTEMHOTO TIOIX01a

CyIIHOCTP ¥ 32/1a4¥ CHCTEMHOTO aHaIN3a

OCHOBHBIE TIPHHITHITH CHCTEMHOTO aHAJII32

DTalTBl | TTOCIIeI0BATEIFHOCTh CHCTEMHOTO aHaJIH3a

MeTozbI CHCTEMHOTO aHaJIH3a

Mertoarka pOBEICHUS CHCTEMHOTO aHAJIH3a

[ToHATHS «MOJIIENB) U «MOJICITUPOBAaHKE». AOCTPAKTHASI MOJIENTb CUCTEMbI IPOM3BOJILHOM MPUPOJIBI
dusznyeckoe 1 MaTeMaTHIECKOe MOJICIIMPOBAHUE

OGOOIIEHHBIH ANTOPUTM TTOCTPOSHHS MATEMATHYECKON MOJIETTH CHCTEMBI
OCHOBHBIE 3TaIlbl IOCTPOSHHUSI MATEMATUYECKOH MOJIEIN

DTaribl OLIEHKH CIIOKHBIX CHCTEM

IMonsiTre mrkasbl. OCHOBHBIE TUIIBI KA H3MEPEHHUSI

Pasz[en 2 OHTHMH3aHHOHHLIﬁ noaxoa K Hp06J'I€MaM YyiipaBJICHUA TPOU3BOACTBCHHBIMHU CHCTEMaMU B

METaLTypPrin

(YK-9.2, OIIK-5.1, [IK-1.2, [IK-1.3)

1.
2.
00BeEKTa

R

9.

10.

11.
00CITy)KHBaHHS

12.

O6HII/I€ CBOICTBA CIIOXKHBIX Oprain3aliMOHHBIX CUCTEM
AT’peFPIpOBaHI/Ie OJIEMCHTOB W KOMIIOHCHTOB B arpe€rarbl N OoJee KpPYIHBIE TIOACHUCTEMBI JTaHHOT'O

CToXacTHYHOCTh (DYHKIIMOHHPOBAHUS

JIMHAMHIHOCTH CUCTEMBI

JIMCKpeTHO-HETIPEPBIBHBIHN XapaKTep CTPYKTYPhI CUCTEMBI U €€ (PyHKIMOHNPOBAHHSA

Y4acTok Npou3BOJACTBA KAK KOHKPETHBIN IIPUMEP OpraHU3aLOHHON CUCTEMBI

OOmuii BUIT MIMUTAlIMOHHOM MaTeMaTHYECKOI MOJIEIHN CJIOKHOM OpraHU3allMOHHOMN CHCTEMBI

06111351 METOA0JIOIHs MOCTPOCHUA UMUTALITMOHHBIX MOﬂeHeﬁ CJIOKHBIX OpTraHU3allMOHHBIX CUCTEM
CTpYKTYpHBIN CHHTE3 IMUTAIIMOHHOI MOJIETH CIIOKHOM CUCTEMBI

Oranbl cuHTe3a 001Iel CTPYKTYpbl IMUTALHOHHOW MOJIEIIN O0BEKTa

TUIOBBIE CTPYKTYpHl KOMIIOHEHTOB HMUTAI[MOHHBIX Mojeiell OOBEKTOB KaK CHCTEM MacCOBOIO

I.[e.]'[eBBIe (I)yHKI_[I/II/I HCKOTOPBIX 3a4a4 TCEXHUKO-3KOHOMHUYCCKOIO aHajln3a MNPOU3BOJACTBCHHBIX

06’B€KTOB, 000OCHOBBIBaEMbIE HUMUTAITMOHHBIM MOACIIMPOBAHNCM

13.
14.

MuHAMHA3anHs BPEMEHH OKUIAHNS OOCITY )KUBAHNS
Makcummuzanus 3arpy3ku 000pyI0BaHuUs



15. BrisiBnienne v MMKBUAALNS «y3KAX MECT
16. ObecnieyeHre PATMHUYHOCTH TPOU3BOICTBA

Pa3znen 3 MaTtemaTrdeckoe MOJIEIMPOBAHHUE B YIIPABICHHN METALTYPTHIECKUMH MPOIIECCaMH ¥ 00bEKTaM1
(YK-10.1, OIIK-5.1, TTK-1.2, TIK-1.3)

94

Krnaccudeckuit moaxoa Npy NOCTPOSHUs MOAENeH

CucteMHBII OIXO/ PU MOCTPOEHHS MOJIeTIeH

OCHOBHBIE OHATHSA U OIPEETICHIS TEOPUN MOACITUPOBAHUS
Knaccugukarnys BUI0B MOJIEIMPOBAHHS CHCTEM

ITpuHIMUIIEI ¥ TTOIXO/BI K TIOCTPOSHUIO MAaTeMAaTHIECKUX MOIENIeH
OTaIbl IOCTPOSHUSI MATEMaTHUECKOH MOJIEITH

AHanUTHYeCKOE U IMHTALMOHHOE MOZEITUPOBAHUE
MareMaTH4ECKHE CXEMBI MOIETMPOBAHUS

PN R =

Pazmen 4 MeTonsl WCCIENOBaHWS —OIlEpaldii B PEIICHHM OPTaHM3AMMOHHBIX 33/1ad  YIPaBJICHUS
MeTaurypridgeckiM rpomBoactoM (YK-9.2, OINK-5.1, ITK-1.2, ITK-1.3, ITK-1.4, T1K-1.7)
143

1. OCHOBHBIE IOHATHSA U OIPECITICHIS UCCISOBAHIS OIepaIii

2. OCHOBHBI€E 3Tallbl ONEPAIIOHHOTO UCCIIEIOBAHHUS

3. Tumasble kmaccs! 3agad 1O

4. Marematrueckasi MOZIENb B 3a/1a4ax JJMHEHHOTO nporpammupoBanust (JII1)

S. TpancmopTHas 3ajada JHHEHHOTO  INPOrpaMMHpPOBAHUS KaK  dYacTHBIM  ciydail  oOrmeit
pacnpeneuTeNnsHON 3a/1a9n

6. Pentenve 3a1a4 onTUMHU3alK HA OCHOBE METO/I0B HEMMHEHHOTO MPOTr pAMMHPOBAHUS

7. Ommcanne 3amaun auHamuueckoro nporpammuposanus (IT). IlocranoBka 3amaum AT1. Ipusimn
ontuManbHOCTH benvana

8. ®opmanbHas TepMuHOa0ru 3agaun JAI1. Onucanue anroputMa

9. Tunu4aHbIe 331a41 TTHAMIYECKOTO MPOrPAMMHPOBAHUS - PACIIPEICIICHHE PECYPCOB

10. Monenu yrpaBieHus 3aracaMu

11. CraTrdeckas JeTepMUHUPOBAHHAS MOJIETH Oe3 AedurmTa

12. CraTrdeckas JeTepMUHUPOBAHHAS MOJICIH C IEPUIIATOM

13. Mozenu ceTeBoro IIIaHUPOBAHUSI U YIIPABICHHS OnTuMH3anust CETEBBIX MOJIENEH 1T0 KPUTEPHIO
«BpEMs-3aTPaThD)

14. OcCHOBHBIE IOHATHS TeOpuH UrpUTrpsI IBYX JIUIT C HyJICBOH M HEHYIIEBOI CyMMOM

15. [MonsiTHE O KOOTIEPATHBHBIX UrPax. BBeneHne B TEOPUIO Up I JIHIL

16. Br160p onTHMabHOM CTpaTerny B YCIOBHSX HEOIIPEIEICHHOCTH (UIPBI C PUPOIOi)

17. KomrmoHeHTs! 1 ki1accudukarys Mojiesieli MaccoBOTO 00CITy )KUBaHHS

18. Onpe/erneHre XapakTePUCTHK CUCTEM MACcCOBOTO 0OCTYKUBAHHS

Pasmen 5. 3amaum u mertomel mpuHsTus pemreHuit (YK-9.2, OIIK-5.1, TIK-1.1, TIK-1.3, TIK-1.4, TIK-1.6)
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1. OCHOBHBI€E NOHSATHS TEOPUU NIPUHATHS PEILIEHUN

2 Orarnbl peleHus 3a1ad NPUHITUS PeLeHUI

3 Krnaccndukanms 3aqa4 IpHHATHS pPEIICHAI

4 3aiaun IPUHATHS PELICHNH B yCIOBHAX ONPEIETICHHOCTH
5 3amauu B yCIOBUSIX PUCKA

6. 3aaun B YCIIOBUSX HEOTIPEIEIEHHOCTH

7 Pemenne 311P B ycioBHSX MHOTOKPUTEPHAIBHOCTH

8 YcnoBHas ONTHMU3ALIS

9 Bexropnas onTumuzanus

10. MsuorokputepuanbHas Teopus mnosiesHoctd (MAUT)

11. Mertox anami3a uepapxuii (MAN)

12. OneHka CJI0KHBIX CHCTEM B YCIIOBHSIX PHCKa Ha OCHOBE (DYHKIIMH TTOJIE3HOCTH
13. OneHKa CJI0KHBIX CHCTEM B YCIIOBHSIX HEOTIPEIEIICHHOCTH

Paznen 6. Uncnennsie meto sl onTumusanuu (ITK-1.4, TIK-1.7)
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UwcneHHbIE METOTBI ONTUMU3ANNH (MUHUMH3AIMH) YHUIMOJAIBHBIX (DYHKIIAI
[TaccuBHBIE METOTBI TOMCKA MUHUMYMA

AKTHBHBIE METOJIbI IIOMCKAa MUTHIMYMa

I'pagrieHTHBIE METOTBI

Merton ¢ npobneHreM miara

ARl S



6. Meto HaNCKOPEHIIIETo CITycKa
7. Merton mtpadHbIX QyHKIMHR

8. Mertozb! OTceueHni

Mertoz BeTBei U TpaHuIl

5.2. Ilepeyenb padoT, BBINOJHAEMbIX B IIpoLiecce U3yYeHUs! AUCHMILINHBI

TekylmHii KOHTPOJIb YCIIEBAEMOCTH 00YJYAIOIIUXCS M0 AUCIUILUINHE TPOBOIUTCS B (hopMax:

— PacYEeTHO-UCCIICIOBATEAbCKIX 3afaHuii 1m0 TemMaM 1, 2 u 3, BBINOJHAEMBIX OOYYAFOLIUMHUCS
CaMOCTOSATENIFHO 110 UHAUBUAyaNbHbIM Bapuantam (YK-9.2, YK-10.1, OIIK-5.1, I1K-1.1, TIK-1.2, T1K-1.3, TIK-1.4,
IIK-1.7);

—pacyeTHBIX 3adaHuil 1o TemMam 4, 5, 6, BBHINOJHACMBIX OOYYAIONIUMHUCS CaMOCTOSITCIBHO IO
uHANBUAYaNbHBIM BapuantaM (YK-9.2, OIIK-5.1, TIK-1.1, ITIK-1.3, T1K-1.4, TIK-1.6, I1K-1.7).

IIpuMepsbI 01I€eHOYHBIX MATEPHAJIOB /LISl TEKYLEr0 KOHTPOJIS yCIieBaeMOCTH 00yYaroIuXxcst

1). [IpuMephl pacueTHO-UCCIEIOBATEIbCKIX 3aJaHUI

1.Ipumep 3a0anus Nel: Memoo ananuza uepapxuii (MAH).

OcCyliecTBUTh JCKOMIIO3HUIIMIO B TMPOCTPAHCTBE OPraHU3AIMOHHONH CHUCTEMBI METAJUTyprHYeCKOrO
npou3BoJcTBa (Ha BbIOOp). IIpow3BecTH OMHMCAHHWE CUCTEMBI, OICHKY M BBIOOP HAWJIYYIIETO BapHaHTa U3
HECKOJIbKUX aJbTEePHATHB (HE MCHEE 5) MO HECKOJIBKUM KPUTEPHUSIM (HE MeHee 6), UCIOIb3Yys METOJ aHaIn3a
Hepapxui.

2. Ilpumep 3a0anus Nel: Pewenue 3a0au OnmuMusayuu Ha OCHOBE MemMO008 OUHAMUUECKO20
NPOSPAMMUPOBAHUS

Onucath B TepMHUHAX AWHAMHYECKOTO MPOTPAMMHUPOBAHHS, MOCTPOHUTH AITOPHTM DPEUICHHS M HAWTH
ONTHMAIBHYI0 TPAaeKTOPHIO YIpaBJIEHHUs paclIpegeseHHeM BO BpeMeHHM Ha N  HHTepBaiax
HEBOCHOJHIEMOTO pecypca ais ogHoro morpedburens. B kadecTBe pecypcoB MOXKHO paccMaTpHUBATh
SHEPTHUIO0, BpeMs, BEIIECTBO, KalluTal, CyMMapHoe 00XaThe Ha IPOKAaTHOM CTaHe H T.J.

3. Ilpumep 3a0anus Ne3: Umumayuonnoe Mooeauposanie MHO2OPeCyPCHbIX MHO20YeNebIX CUCTIEeM

Haiity myTH NOBBIIEHHUST TPOU3BOIUTEIHHOCTH Pa0OTHl yYacTKa METAILTypTHYIecKOT0 MPOM3BOJCTBA (Ha
BBIOOp) HCMOJIb3Ysl MMHUTAIMOHHOE MOJCIUpoBaHue. i 3TOr0 MOCTPOUTH MMHUTAIMOHHYIO MOJIENb Y4acTKa C
YYETOM MPOHU3BOJICTBCHHBIX M OPraHU3AI[MOHHBIX CBS3CH; pealn3oBaTh MOJEIb pabOThl y4acTKa 3a HEKOTOPBIN
Npe/ICTaBUTEIILHBIN HHTEPBAJl BpEMEHHU (HApUMeEp, 3a HEJICHI0); M0 MOJYYCHHBIM Pe3ybTaTaM OIICHUTH 3aHSITOCTh
000pYIOBAaHUS U IPUIHHBI BO3MOXKHBIX €r0 MPOCTOEB.

2).IIpumepsl pacueTHBIX 3alaHUiL:

1.IIpumep 3a0anus Ne 4: Mooenu ynpagnenus 3anacamu

W3BectHa TOmOBas MOTPEOHOCTH COOPOYHOTO MPEANPHUATHA B NETANSAX HEKOTOPOTO THIA, IPUYEM 3TH
JIeTaJld pacXoAyloTcs B IpOLEcce MPOU3BOJCTBA PABHOMEPHO U HENPEPBIBHO. JleTanu 3aka3bIBalOTCS pa3 OJUH B
TOJ] ¥ TOCTABJIAIOTCS MAPTHSIMHA OTMHAKOBOTO 00beMa, YKa3aHHOTO B 3aKa3e. 3aJaHa CTOMMOCTh XPAaHCHHUS SIHHUIIBI
JIeTaJld Ha CKJaJe B CYTKH, U CTOMMOCTb IOCTaBKM MapTUHU. 3aeprkKKa MPOU3BOJICTBA M3-3a OTCYTCTBUS JeTayel
HenonyctuMa. OmnpenenuTs Hamboliee KOHOMUYHBIM 0O0BEM HApTHHM U WHTEPBAI MEXIy IOCTaBKaMH, KOTOpHIE
HYKHO yKa3aTh B 3aka3e (Ipexamojaraercs, YTO IMOCTAaBIIMK HE JOIyCKaeT 3aJepKKU IOCTaBok). Ha ckompko
MPOIICHTOB YBEIWYATCS 3aTPAThl HA CO3/IaHME U XpaHEHHE 3araca 110 CPaBHEHHIO C MUHUMAIBHBIMU 3aTpaTaMHy MU
M3MEHEHNH 00beMa 3aKa3bIBaeMbIX MapTuii? OmnpenenanTs TOUKH 3aKa3a, eCIIM 3aKa3bIBAIOTCS HEe BCe MApTHH CPasy,
a KaXIast OTJeNIbHO, IPUYEM H3BECTEH CPOK BBITIOJIHEHHUS 3aKa3a.

2. IIpumep 3a0anus Ne5: Muoeocmadutinvie 3a0auu nPUHAMUsL PEULCHUTI

Heobxomumo obecrieunTh MpaBWIIBHOE pEIIeHHe O TepBOHAYAIBHOH W BO3MOXKHOW JTOTIOJHHUTEITBHON
OTITOBOH 3aKymnKe ToBapa (UPMOH y BHEITHETO MPOM3BOAMTEIS C IIOCIESAYIONIEH Mmepenpoaakeii ToBapa B TeUCHHUE
ToJla B CBOMX TOPTOBBIX TOYKAX C IENBI0 00eCTIeYeHIS] MAKCHMAITbHON OXKHIaeMOi To10Bo# npruOsimi. Heobxommumo
NIPUHATH peIIeHre O pa3Mepe MapTHH 3aKynku. Ecim Oplna 3akyruieHa HEeOOJbINast MapThsi, BIOCIEACTBUN MOYKHO
JIOKYIIHUTH TOBAap y TPOW3BOIUTENS (IO HOBBIM ONTOBBEIM IIGHAM) TIPH BBICOKOM CIIPOCE Ha TOBap; NpHU
MIepPBOHAYATIFHOM MOKYNKE KPYITHOH MapTHH €CTh OMACHOCTh yYOBITKOB M3-32 BO3MOXKHOTO HEBBICOKOTO CIIpOca Ha
STOT TOBAap Ha BHYTPEHHEM pbIHKE. PelieHue, B OCHOBHOM, OmIpezensercss OyAyIUM CIpOcoM, KOTOpBIHA 3apaHee
JIOCTOBEpHO HeusBecTeH. KpoMe Toro, mpeamnonaraercs, 4To CIpoC CO BpeMEHEM MOxXkeT M3MeHHUThes. 1o ycnoBusam
KOHTpaKTa JIOTIOJIHUTENIbHbIE 3aKyIKH TOBapa (upma CMOXET BBINOJHHUTH JIMIIL 4epe3 4 Mecsina Iocie Hadaia
KayieHiapHoro roja. ExxemecsiyHasi Topropasi IpuObLIb, NoydaeMast GUPMOI B KaXKJOH N3 BO3ZMOXHBIX CUTYaLHH,
3a/laHa TaOnuIen 11 KaXKA0ro BapuaHTa.

3.I1pumep 3a0anus Ne6: HQuciennvle MemoOsbl OnmumMusayuu

Pemmts 3amavy ycnoBHOH MHHAMHU3AINHA METOAOM MTPAGHBIX ()YHKITHIA

f(x)=(x, —4* +(x, —4)? = min,

X +x, <5



npu ¢ = 0,2, 6; = 0,4, 62 = 0,1, Ry =10, ¢ = 10, x¥!% = (1,1). lna pemeHus 3amaun Oe3yCIOBHOIL
MUHUMU3AIMY TIPUMEHUTH TPAJMCHTHBIN MeTo 1 ¢ ApobneHuem mara (o= 1, B =1 4).

5.3. OueHouHbie MaTepUaIbI (OLIEHOYHBbIE CPEICTBA), HCIOIb3yeMble IJIsl IK3aMeHa
CrpyKTypa 3K3aMEHAI[MOHHOTO Omera:

1. DyHIaMEHTAJIbHBII TEOPETUYECKUIN BOIIPOC.
2. IIpuknanHOM TEOPETUYECKUI BOIIPOC.
3. ITpakTHyeckoe 3anaHue.

[Tpumeps! GpyHIaMEHTAIBHBIX BOIIPOCOB JUIsl IPOMEKYTOYHOM aTTecTalny (IK3aMeH):
(TIK-1.1 TIK-1.3, TIK-1.6 )
ITpuHIMIBI CUCTEMHOTO OAX04a. MeT010JI0rus CUCTEMHOTO MOAX01A.
DTambl U MOCIIE0BATEIFHOCTh CHCTEMHOTO aHAJIH3a.
Craguu MoaenupoBaHus. MakponpoeKTHPOBaHHE U MUKPOIIPOCKTHPOBAHHE.
Kaccuueckuii ¥ CHCTEMHBIN ITOXOABI IIPH IOCTPOCHUH MOJCIH. .
AHaIUTHYECKOE ¥ UMUTALIHOHHOE MOJICIUPOBAHHE.

Nk v =

[Tpumeps! pHUKIIaJHBIX BOIPOCOB IJIs TPOMEXYTOUHOH aTTeCTANH (9K3aMEH):
(YK-10. 1 OIIK-5.1, TIK-1.2, TIK-1.4)
HenpepsiBHO-1eTepMUHIpOBaHHBIE MOAEH (D-cxeMsl).
JuckpeTHO-neTepMIHUPOBaHHBIE MoaenH (F-cxemsr).
JuckperHo-croxacTudeckue monenu (P-cxemsr).
HenpepsiBHo- cToxacTudyeckue Moenu (Q-cXeMsl).
CeteBble 1 KOMOMHUPOBAHHbBIE MOJICTIH.

Al ol

[IpuMepb! NpakKTHYECKHUX 3aJaHUH U IPOMEKYTOYHON aTTeCTaluy (IK3aMeH):
(YK-9.2, TIK-1.7)
I. IMocTpoenue u peanu3zayst MOAEIH 3aa4l O Ha3HAYCHUSAX.
2. @dopmanu3anus 3aJaud  paclpeleNeHUus HHBECTUIUMM Ha OCHOBE MeToJa JAMHAMHYECKOro
MIPOTPAaMMHUPOBAHHSL.
3. ITocTpoenue craTudeckol AeTEPMUHHUPOBAHHONW MOJICITTH YIIPABJICHHUS 3aracaMu ¢ Ne(UITUTOM.
4. dopmanm3anys 3a0a49M IPUHATHS PEIICHUH B YCIOBUAX HEONPEICICHHOCTH.
5. [TocTpoenne Moaeny 3aMKHYTOH CHCTEMBI MaCCOBOTO OOCITYKIBAHHSI.

[Tpumep SK3aMeHAIIMOHHOTO OUIleTa:

MUHUCTEPCTBO HAYKHU U BBICLLIEI'O OBPA30BAHUS POCCUMCKOMN ®EJIEPALIMA
CTAPOOCKOJIbCKUI TEXHOJIOTMYECKUI UHCTUTYT um. A.A.Vraposa
(rnan) pemepanbHOro rocyAapcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTEIbHOrO YUPEKICHHUS
BhICIIEro 0OpasoBanus «HarmoHaIBHbII HCCIIEN0BATEIbCKHI
TexHosornyeckuit yausepceuter «MUCuCr»

Kadenpa «ABTOMaTH3MPOBAaHHBIX U HH(POPMAIIOHHBIX CUCTEM YIPABICHU
09.06.01 Nudopmaruka n BEIYUCIUTENbHAS TEXHUKA
HamnpasieHHOCTb IporpaMMbl — ABTOMAaTH3aLuUs U YIPaBJICHHE TEXHOJIOTHIECKUMHU
MIPOLIECCaMH U TIPOU3BOJICTBAMH
(ropHO-METAILTYprH4ecKOe IIPONU3BOJICTBO)

Jucrmmummaa «MaTteMaTHIeCcKHe METOIbI M MOJISIH
B PEIICHUHU OPraHM3alMOHHBIX 3a/1ay YIPaBJICHHs METaJUTypTUUIECKHM IPON3BOICTBOM»

3K3AMEHALIMOHHBIN BUJIET Ne 1

1. Cranuu MozaenupoBaHus. MakpOIpOEKTUPOBAHUE U MUKPOIPOEKTUPOBAHHUE.
2. HenpepsiBHO- cTOXacTHueckue Moaeu (Q-cxeMsl).
3. IocTtpoeHue Moaenu 3aMKHYTOH CHCTEMBI MacCOBOTO OOCTY KHBaHHSI.

DK3aMeHaTop JIL.M. BoeBa

YTBepxneHo Ha 3aceganuu kadenpsr AUCY

IIporokonom Ne_ ot 202 1.

W.o. 3aB. kadenpoit AUCY AMN. I'nymienko

bunersl B OymaxxHoMm Bune xpansrcs Ha kadeape AUCY u yTBepKICeHBI ee 3aBeIyIOINM (MM 3aMECTHTEIIEM 3aB.
kadenpoit).



5.4. MeToauKa olleHKH Pe3yJIbTATOB 00y4eHUs M0 AUCHUIINHE
DopMoii MPOMEKYTOTHOH aTTECTAIlNK 10 AUCIUILTHHE SBISIETCS 3K3aMEH B 3 ceMecTpe.

Ne n/m Bun Kpurepmii Ouenka
OLIEHOYHOT O
cpelacTBa
1. Brmonaenne OO6yuarontuiicst IOJTHOCTBIO BBITTOJTHHIT
pacdeTHo- 3aJlaHie W OOBSICHWI  pelieHue, Jubo
HCCIICIOBATEICKUX | BBITOJIHIII 3a/laHue, HO HE cMmor
u pAacUeTHBIX | apryMEHTHPOBAaTh CBOE  pelIeHHe, JIHOO «3auTCHOY
3alaHu’ BBIMOJIHWI 33aJJaHWe C HETPUHIUITHATLHBIMU
omuoOKaMu, YCTpaHCHHBIMU mocie
00CyXICHUS xoJa peleHus c
MPENOoIABATEIICM.
OOy4arouuiicss He CMOT BBITIOJHUTH 3aIJaHUC «He 3auteHoy

Cucrema oleHUBaHUS pe3yjabTaToB Oﬁy'-leﬂﬂﬂ o TUCHMILVIMHE ITPHU MPOBEICHUMN l'lpOMe)KyTO‘lHOfl
aTTeCTalluu

PC3yJ’ILTaTI)I 06y‘I€HI/IH O JUCHUIUIMHE, XapaKTECPU3YIONIUEC OCBOCHUEC COBOKYITHOCTHU KOMIIETCHITHI (‘{aCTI/I
KOMHGTCHHI/Iﬁ), nopu IMpoBEACHUN HpOMe)KyTO‘IHOﬁ arTectanyMu B 3 CCMCCTPE (3K3aMeH) OLCHHUBAKOTCA II0

4YeThIpex0auIbHON cucTeMe.

Ounenka PesyabTar
(opMupoBaHUA KOMIIETCHIINH
5 «OTnu4HO»
4 «Xopomo» KomrmereHumu chopmMupoBaHsl
3 «Y IOBIETBOPUTEIBHOY
2 «HeynoBneTBOpUTEILHOY KomriereHumu He chopMHUpOBaHEI

Onucanue KPUTCPUECB OLICHUBAHUS OTBETOB o6yqa}omnx0ﬁ Ipu NMpoBE€ACHUU l'[pOMe)KyTO‘IHOﬁ aTTeCTallu

B 3 cemecTpe (PK3aMEH)

«OTIHYIHO»

«Xopoio»

«YJ.IOBJICTBOPI/ITCJIBHO»

«HeynoBJserBopu-
TeJTbHO»

OO6yuaronuiicst an
MOAPOOHBIA,  pa3BEPHYTHIN
OTBET Ha 00a TEOPETUIESCKHUX
BOTIpOCa IK3aMEHAMOHHOTO
Ounera, a TaKkKe Ha
JTOTIOJTHUTEIBHBIC BOIPOCHI,
MIPOJAEMOHCTPUPOBAB
BCECTOPOHHEE
CHUCTEMATHYECKOE
rirybokoe OCBOCHHE
MaTepuaia  JUCIUILIMHEL,
3HaHWE KaK OCHOBHOM, TaK M
JIOTIOJTHUTEIFHOW  y4eOHOM
JUTEpPaTypel IO Kypcy, a
TaKXKe MPaBWIBHO PEIIHI
MIPAKTUIECKYIO 3a1aTy

u

OOyuaronuiicst an
MIPaBWIBHBIN OTBET Ha 00a
TEOPETHYECKHX  BOIpOCa
9K3aMEHAIIMOHHOTO
ounera,
MPOJAEMOHCTPUPOBAB
OCBOCHHE marepuaia
JACIIUILIMHBI, 3HAHHE
OCHOBHOM y4eOHOM
JIUTEPATYphl MO KypCy, a
TaKKe perun
NPaKkTHYECKyI0  3aj1ady,
JIOMYCTHB
HEMPHUHIHITHATbHbIC
ONIMOKH

OO6yuaronuicst nan
MPaBUJIbHBINA, HO HEIOJHBIN
OTBET Ha o0a
TEOPETHIECCKHUX BOTIpOCa
9K3aMCHAIIMOHHOTO OwmJiera,
MIPOJAEMOHCTPUPOBAB 3HAHUE
OCHOBHOTO MaTepuaa
JMUCIHIUIMHBL U 3HAKOMCTBO
c OCHOBHOI1 y4eOHO
JUTEPATypoOi IO KypCy; MpU
pelmeHnH  3amaud  OBLIH
JOTTYIIIECHBI OIINOKH,
HCTIpaBJICHHBIC rocie
3aMe4YaHui MPerno1aBaTels

Ha OIVH u3
TEOPETHIECCKUX BOIPOCOB
9K3aMEHAIIIOHHOTO
ouiera, 1100 Ha 00a OTBET
He OBbLI JaH WIH CONCPIKUT
NPUHIUITHATEHBIC
ommmbOku.  OOyuaromuiics
JICMOHCTPUPYET HE3HAHUC
Oounpmiei YacTH
MaTepuaia JUCIUILIHHEI,
HE3HaKOM ¢  y4eOHOH
JUTEpaTypol 1O Kypcey;
IpaKkTHYecKas 3ajgada He
penieHa, mudo e€ pernieHue
SABIISICTCS TPUHIUITHAIBHO
HEBEPHBIM

6. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITJINHBI

a) OcHOBHas JUTEpaTypa:

Ooo3HaueHHne ABTOpBI, 3arnaBue bubanoreka H3nareancTBoO,
COCTABUTEJIH roj
J1.1 B.C. CHCTEeMHBIN aHaIH3 M.: ®uHAHCH 1

AHdunaros, B yIIPaBJICHUM: HTb CTU HUTY MUCuC ctatucTuka, 2006
AA. Vueb. [Tocobue (25 9K3.)
EmenbsHOB,
AA.
Kykymikun;
Ilox pen. A.A.
EwmenbsiHoBa.




JT1.2 C.H. MonenupoBaHue HTb CTU HUTY MUCuC M.:
JBopernkuii, CUCTEM: YICOHHK N3 narensckuii
10.J1. IIEHT]P
Mypowmries, "Axkagemus",
B.A. Iloronus, 2009
AT. (37 2x3.)
Cxuptiamze.

J1.3 B.B.Emenbsnos, | UmutannonHoe HTB CTU HUTY MUCuC M. :

CH. MOJIeJIMPOBaHUe MsnarenscTBO
ScunoBckuil. cucreM: yueOHOe MITVY um. H.O.
mocoodue Baymana, 2009
(25 7k3.).
0) lonotHUTEILHAS JIUTEpPATypa:
Ooo3HaueHHne ABTOpBI, 3arnaBue bubanoreka H3nareancTBo,
COCTABUTEJIH roa
JJ2.1 Jpstaxo, A. T'. Marematuueckoe u | HTb CTU HUTY MUCuC M. : MUCuC,
HMUTAMOHHOE 2007
MOJIEIUPOBaHHE (3 9x3.)
MPOU3BOJICTBECHHBIX
CHUCTEM:  Hay4JHOE
M3IaHne
J12.2 Kocaues, 0. B. | MaTematudeckoe HTB CTU HUTY MUCuC M. :
MOJICITUPOBaHHE YHHUBepcUTETCKas
HWHTETPUPOBAHHBIX kHHTa, Jloroc,
(buHAHCOBO- 2008
TIPOMBITIIIECHHBIX (5 9k3.).
cucteM:  y4deOHOE
mocobue

J23 Kocopykos, O. | UccnenoBanue HTb CTU HUTY MUCuC M. : Dx3ameH,

A. orepanuii: yueOHUK 2003
(5 2x3.).

B) Hepeqeﬂb METOAUYECKHUX MaTepuaJjoB, pecypcoB l/l]-[(l)OpMa].[l/lO]-l]-[O-TeJ'leKOMMyHl/lKa[IHOHHOﬁ CeTH

«/HTepHeT», I

porpaMmMHOro o0ecrieyeHus U HH(l)OpMaHI/IOHHLlX CIIPABOYHBIX CUCTEM H l'lpO(l)eCCI/IOHaJ'lLHLlX

0a3 JAAHHBbIX, HEOOXO0UMBbIIi IJIS 0CBOEHHS THCIUILIHHBI

O0o03Ha4yeHE

ABTODBHI, 3arnaBue Bubnanoreka W3 narenscTBO,
COCTABHUTEIN TOJI

6.3. IlepeyeHb MPOrpaMMHOI0 odecredeHusI

Microsoft Windows

Microsoft office

7- Zip (cBOOOJIHO pacpoCcTpaHsIeMoe MPOrpaMMHOE 00ecrieueHIe)

Kaspersky Endpoint Security

Anylogic (cBo60gHO pacmpocTpaHIeMoe IporpaMMHOe 00ecTIedeHe)

Oracle Express (cBOOOIHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00ecTIeueHHE )

PTC Mathcad Express (cBoO0oaHO pacmpocTpaHseMoe IporpaMMHOe o0ecTieueHe)

HIR R REFEA
(ol EN e N LU, B SN QUST § (O

MATLAB

6.4. 11

CpeUYCHb ﬂH(l)OpMa[IHOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/lOHaJ'l[)Hle 0a3 TaHHBIX

DJIeKTpOHHBbIE 00pa3oBaTeibHbIe pecypchbl (QOP):

H.1 LMS Canvas (npukas HUTY «MHCuC» Ne 387 0.8. ot 05.06.2018 1. «O npuMeHeHHHU B yueOHOM
npouecce JOP»)

n.2 MS Teams

n.3 ®denepanbublii nopran «Poccuiickoe obpazoBanue»: http://edu.ru

u. 4 OTkpeiToe 0Opa3oBanue: http://openedu.ru

n.5 Poccuiickas rocymnapctBeHHas bubnunoTeka: http://www.rsl.ru
DIeKTpPOoHHO-0ubIH0TeuHble cucTteMmbl (OBC):

n.6 - DOmnektpoHHO-OmOMMOoTeuHass cuctema (OBC) «YHuBepcuTeTckas OHONMOTEKAa OHIIAWHY:
http://biblioclub.ru

n.7 - DnextponHas oubnmmoreka HUTY «MUCuCy: http://elibrary.misis.ru

n. 8 - Hayunas snekrponnas 6mbiamorexa eLIBRARY.RU: http://elibrary.ru/
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IIpodeccuonanbubie 6a3bl JaHHBIX H HH()POPMAIMOHHBIE CIPABOYHbBIC CHCTEMBbI:

n.9 - YuuBepcurerckas nadopmaimonHas cucteMa POCCUS: https://uisrussia.msu.ru/

n. 10 - Dnektponnas oubimoreka PI'b: nuccepramuu: http://diss.rsl.ru/?menu=disscatalog/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCLHUTIJIUHbI
406 «JIabopaTopusi NPHUKJIATHOIO [Tepeuenb 0CHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISJHBIX
NMPOrPaMMHUPOBAHHUSD MIOCOOMH:
— MOHHUTOP - 91uT.;
— MepCOHAIbHBIN KOMIIBIOTED - 9mIT.;
— MPOEKTOD;
— D93KpaH HACTECHHBIN;
—  YCHIINTENb-PacTpeeINTENb;
— KOMIUIEKT y4eOHO# Mebenn Ha 25 TocamqouHbIX
MecCT.
306 «KaOuHeT 1J1s1 caMOCTOAATEIbHOM PadoThD» [Tepeuenb 0cHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISJHBIX
nocoOuii:
— TIPOEKTOp;
— JIO0CKa;
— OSKpaH HaCTEHHBIN;
— KOMIIBIOTEp — 6 MIT.;
— KOMIUIEKT y4eOHO# MeOenmn Ha 20 YeoBeK.
B nomeniennn Aist caMOCTOSITENNEHOM paboThl 00yJaroNIXCsl UMEeTCs MOAKIoUeHNE K ceTH «VIHTepHeT» 1 1ocTyn
B 3JIEKTPOHHYIO HH(POPMANNOHHO-00pa30BaTENbHYIO Cpely OpraHn3aIHu.

8. METOANYECKHE YKA3AHUA JJIS1 OBYHAIOIIUXCS 11O U3YYEHUIO JUCIUITINHbI
OO0yuenue o gucuminae «MareMaTH4ecKue METOAbI 1 MOZENHN B PEIICHUN OPraHU3allMOHHBIX 33124 YIIPaBJICHUS
METaJLTyprH4eCKUM MPOMU3BOJCTBOM " IPOBOIUTCS B 3 CEMECTpe M OpraHu3yeTcs B COOTBETCTBHH C HACTOSIICH
IIPOrpamMMOH.

IIpome:xkyTOUHBIi KOHTPOJIB YCIIEBA€MOCTH OCYIIECTBISIETCS B BUJIE SK3aMEHa.
Texkymmii KOHTPOJIb YCNIEBAEMOCTH OCYIIECTBIISIETCS ITyTeM BBIMOJIHEHHS M 3aIIUTHI pacyeTHO-
HCCIIEJ0BATEIbCKUX M PACUETHBIX 3aJaHMUI.
CamocrosiTebHasi pad0Ta aCIUPAHTOB BKIIFOYAET CIIETYIOIINE BUIbBI JEATEIbHOCTH:

- paboTy C JIEKIMOHHBIM MaTepHaloM, NMPEIyCMaTPUBAIOLIYI0 NPOpadOTKy JEKIMOHHBIX MAaTepualoB U
y4eOHO TUTEepaTypHI;

- mouck (rmoxbop) m 0030p yd4eOHOW JIHUTEpaTypHl C HCIOIB30BAaHHEM OHMONMOTEYHBIX M AIEKTPOHHBIX
00pa3oBaTENbHBIX PECYPCOB, ICTOYHUKOB HH(pOpPMAINK B ceTH «VIHTEpHET» M0 U3ydaeMoil TeMe ANCIIUILINHEI,

- OCBOCHHE Marepualla, IpeyCMOTPEHHOTO AJIsl CAMOCTOSTENILHOTO N3yUYECHUSI;

- BBITIOJTHEHUE PACUYCTHO-UCCIICAO0BATCIIbCKUX U PACYETHBIX 3a[laHldl7[.

- NOJTOTOBKY K 9K3aMEHY.
Bce Buzbl yueOHOH JesITeIbHOCTH 00eciedYeHbl METOJUYECKUMHE TOCOOMSMH U MaTepHaIaMHu.
Meronnueckne yka3zaHus puBeeHsl B Kypcee: https://lms.misis.ru/enroll/GXRY3W
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