MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EIEPALIMA
DenepabHOE TOCYIapCTBEHHOE OI0KETHOE 00pA30BATENHLHOE YIPEKICHHE
BBICIIEr0 00pa3oBaHuUs
«MarauToropckmii rocy 1apcTBeHHbIN TeXHUYECKUit yHuBepeuter uM. I'.M. Hocopay

PABOYAS ITIPOT'PAMMA JUCIHUIIIMHBI (MO Y JIST)

MATEMATHYECKOE MOJEJIHPOBAHHE H METO/bI OIITUMH3ALIUH

Hanpasnenye moaroroBku
27.03.01 Cmanoapmusayus u mempono2us

HanpagieHHOCTB IpOrpaMMBL
Cmanoapmusayus u cepmugpuxayus 8 npou300Ccmee MemanionpoOyKyuu

VpoBeHs BhICIIEro 06pa3oBaHusI
baxanaspuam

ITporpamma MoAroToOBKa — akaJeMHUYECKH GakaraBpuar

Dopma 00yueHust
3aounas
HuctutyT Ecmecmeosnanusn u cmanoapmuzayuu
Kadenpa Texnonozuil, cepmugpuxayuu u cepsuca agmomoobuneil
Kypc 3
Marauroropck

2016r.



PaBouas nporpamma cocrasiena na ocrose ®I'OC BO mo HampamRneHHIO MOATOTOBKH

27.03.01 CranpapTH3auus W METPOJIOTHS, yTBEPKACHHOro mpukazoM MOuH P® or 30 okrabps
2014r., Nel412.

PaGouas nporpamMma paccMoTpena u ofobpena Ha 3acesaHinH Kapeapsl TexHonorui, cepTu-
dukauuy u cepsruca aBToMoOUNIEN

«26 » centsibps 2016 r., mpotokon Noe 2.

3as. kadenpoit // _ /WLIO. Mesun/

Paboyas nporpamma omobpena Merommdeckod xommccueil WMucrutyra EcrecTBo3HAHHS U
CTAHIAPTH3ALHH

«26% centabps 2016 r., mporokon Ne 2,

IMpencenatens /@ ~/HLIO. Mesun/

PaGouas nporpaMma cocrasieHa: JIOLEHT, KaHJI, TeXH. HAYK

! (/v/v%\ / L., Py6un/

PeriensenT: 3as. kadespoit TOM, npodecedp; A-pTexn. Hayk
e

|
777 | MLB. Uykun/




Jluer perucrpanvH H3MeHeHHH H }IlOllOJlHeHlfli:l

ara.
Ne | Paspen PTIJT K Ne nﬂomxona e
i (oL} paTKoe COAEpIKAHUE H3MEHEHHs/ I0NOTHEHUS ot 3a8.
Kadeapoi
Kageapbl
1 8 Axryanmuzansi  y4eOHO-METOMIECKOro U 18.09.2017
HpOrpaMMHOTO 00ecTeIeHHUs Ne2 W
2 9 AxTyammsaiusi  pasjena  «MatepraibHO- 18.09.2017 ﬂ
TeXHHUECKOe 00eCIIEUeHUE» Ne2 ,/./%/
3 8 AxTyanuszanusi  y4eOHO-METOJMYECKOro U 23.10.2018 2
IPOrpaMMHOTO 0GeCHeUeHUS Ne3 - ,{,{/Qf
4 9 Axryanusaimsi  pasjena  «MatepuaibHo- 23.10.2018 4
TEeXHHUYECKOE 00eCIeueHUE Ne3 M
5 8 Axryanuzanus  y4eOHO-METOJMYECKOro  H 3.09.2019 >
IIPOrpaMMHOTr0 00€ecTeIeHHUs Nel
6 9 AxTyanmmzanust  pasjena  «MarepraibHO- 3.09.2019 7
TEXHUUECKOE 00CCIICUCHUE» Nel ,/0‘%
7/ 8 AxTyanmm3anus pazzena «Yuebuo- | 07.09.2020 =
METOIHUECKOE u uH(OPMALHOHHOE Ne2 7

obecneyeHue JUCIUILIMHBD)




He.ﬂl/l OCBOCHHUMH NUCHHUIIJIMHBI

HCJ'ISIMI/I OCBOCHUA JUCHUITJINHBI «MareMmaTudeckoe MOACIIUPOBAHUC U MCETOJAbI OIITUMH3A-
[HK» SBJISIOTCS: M3YYCHHE MPHUHIMIIOB OCTPOCHHUS MAaTeMaTHUSCKUX MOJesie, GopManu3anuu u
AITOPUTMU3ALINHU TIPOIECCOB 00PaOOTKN METAIIJIOB JIABJICHHEM.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl MOAT0TOBKH
O0akaJsiaBpa

Jucuumnnnza «MaTteMaTHueckoe MOJAEIMPOBAHNE U METO/bl ONTHUMU3ALMU» BXOIUT B 0a30-
BYIO 4acTh Oyioka 1 oOpaszoBarenbHOl nporpammel 1o HanpasieHuto 27.03.01 - Crangaprusanus u
MmeTpoJiorus, npouis - CTangapTi3anys U cepTudUKanus.

Jis u3ydeHus AMCUUIUIMHBI HEOOXOIUMBI 3HaHUS (YMEHHUS, BIAaJCHHS), C(POPMUPOBAHHBIC B
pe3yibTare U3y4eHUs AUCHUILUIMH: MaTeMaTuka, MH(popMaTHKa.

3HaHus (YMEHUS, BIaJCHUS), IOJIy4€HHbIE IPU U3yUYE€HUHU JAHHOW AUCLMILIMHBI OynyT HE0O-
XOJMMBbI IPY U3YYEHUHU JUCHMILIMH [lnaHupoBaHue U opraHu3anus SKCIIepUMEHTa, Ul BBIIOJIHE-
HUSl HAyYHO-UCCIIEJ0BATEIbCKOM pabOThI.

3 Komnerenuun, popMupyembie B pe3yJibTaTe 0CBOCHUS AUCHUIINHBI U
IJIAHUpPYeMble pe3y/ibTaThl 00y4eHust

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL «MarTemMaTH4ecKoe MOACJIHUPOBAHUEC H METO/AbI OII-
THUMHU3ANUN» CTYACHT JOJDKCH O6HaI[aTI) CICAYIOIIUMHU KOMIICTCHIUAMM:

CtpyKTypHBIT
DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHs

KOMIICTCHIIN

OIIK-2 - c1oco0HOCTHI0 H TOTOBHOCTBHIO YYACTBOBATH B OPraHU3alMy PadoThl MO MOBBIIIEHNIO
HAYYHO-TeXHUYECKUX 3HAHUH, B Pa3BUTUM TBOPYECKOH HHMUUATHBBI, PALMOHAJIN3ATOPCKO 1
H300peTaTe/IbCKOI 1esiITeJIbHOCTH, BO BHeIPEHUH I0CTUKEHUH 0Te4eCTBEHHOH U 3apy0esKHOM
HAYKH, TEXHUKH, B HCIO0Jb30BAHUH NEePeI0BOro ONbITa, 00ecneYnBaAIINX 3(PPeKTUBHYIO padoTy
yUpe:KaeHusl, NpeanpUsiTHsi

3HaTh JOCTUKEHHSI OTEYECTBEHHOM U 3apy0eHON HayKH, TEXHUKHU; METO/Ibl Ha-
YYHOIO ITO3HAHMS OKPYXKAIOLIEr0 MUPA;

YMers MIPUMEHATHh HAYYHO-TEXHUYECKNE 3HAHUS; ITPABUJIbHO CIUIAHUPOBATh JKC-
NIEPUMEHT HAa OCHOBE BBIOPAHHOI'0 METO/1a, PEaJIn30BaTh €ro

Buaners HaBbIKaMHU H300peTaTeNbCKOM AESITeIbHOCTH; HaBbIKAMHU BHEAPEHUS J0C-
TUKEHUN HAYKU U TEXHUKHU

IMK-19 - cnoco0HOCTHI0 MPUHUMATH YYACTHE B MOIEJINPOBAHUH MPOIECCOB U CPEACTB U3-
MepeHU, MCIIBITAHUI U KOHTPOJIS ¢ UCIO0Jb30BAHUEM CTAHAAPTHBIX IAKETOB U CPEACTB
ABTOMATU3UPOBAHHOI'O ITIPOCKTUPOBAHUSA

3HaTh MOJCIIN TUIIOBBIX 3aaa4 OIITUMHU3AlNH, UCIIOJIB3YEMBIX B aBTOMAaTU3HUPO-
BaHHOM IIPOCKTUPOBAHUU, KJ'IaCCI/I(I)I/IKaL[I/IIO OIITUMHU3allMOHHBIX 3aJa4, OC-
HOBBI TCOPUH IMMONCKA ONITUMAJIbHBIX peIHeHI/Iﬁ

YMeTh: pa3pabaTbIBaTh MOJIENIN 3a7a4 ONTHMH3AINH JIJISI THTIOBBIX TEXHOJIOTHYe-
CKHX TPOIECCOB
Brnanets: CTaHJAPTHBIMH METOJIAMH PELICHHS 33]1a4 JIMHEHHOTO MPOrpaMMHUPOBAHHUS

M HaXOXJICHHUA YCIOBHOI'O 3KCTpEMYMaA, METOAAMH PCIICHUS KOHKPETHBIX
OINTUMHU3AIIMOHHLBIX 3a1a4 B OTpacCiIn




4 CTpyKTypa M coiepKaHue U CUMIIIMHbI
OOGmmas TpyA0eMKOCTh TUCIUIUIMHBI COCTaBisieT 3 equHuibl 108 yacoB B ToM uncIe:
- KOHTaKTHas pabota — 15 akax. yacos
—ayIUTOpHAas — 14 akaz. gacos;
-BHEAyJUTOpHAs - 1 akan. yac
—camocrosTensHas padora — 89,1 akaj. yacos,;
— 3ayeT — 3,9 akaj. yaca



AynuropHas
KOHTaKTHas paboTa

dopMa TeKyLero

M
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OJ1 U CTPYK-
o (B akaj. yacax) 5 S . KOHTPOJIA yCIleBae- A PYK
Paznen /Tema 2, z g Bup camocrositenbHOM MOCTH 1 TYPHBII
JUCLIUIUTUHBI 2 5 = paboThI HboMexvIounon | IEMEHT KOMIIe-
<
] & 2 p Y TEHLIUH
FoOR o < aTTecTaluu
= < = &
g B & 3
2 =
5 =3 | 2
= =N @)
1. MaTeMaTHyYeCKHe MOJIe/IH TIPOLIEC- -caMocTosITeNlbHOe m3ydeHne yueO-|[Ipaktmueckoe 3ans- |QIIK-2-3
' 3 0,5 0,5 9,9 |Hoii muTepaTyphl THE, YCTHBIH OIPOC 19 -
COB ’ : : [IK 3
-BBITIOJTHEHNE KOHTPOJIBHOU paboThl |(cobecemoBanmne)
2. I[TpUHIIATIBI TOCTPOSHUS H OCHOB- 9,9 |-camocTOsTENBbHOE H3y4YEHHE Y4eO- paxtaueckoe 3ans- | OIIK-2-3yB
HbIE TPeOOBaHUS K MATEMAaTHYCCKUM 3 0,5 0,5 HOU JINTEPaTyphl 5 THE, YCTHBIN OMpPOC [1K-19 —3yB
MOJICJISIM - BBITNIOJIHEHHE KOHTPOJIBHOM PaboThI |(cobecenoBanue)
-CaMOCTOSITENIFHOE H3Yy4eHHe yueO- . -2-
3. O6was cxema pa3pabOTKH MaTe- 3 05 W 9.9 oil ATEpATY P y YHEO y it onpoc (cobe- ?[gligz 3yB
i ’ . CeI0BaHME -19 -3yB
MaTHHECKUX MOACICH -BBIITOJTHEHHE KOHTPOJIBHOM PadoThI A )
4. MeTo/1bl HCCIeI0BAHUS 9,9 |-camocTOsTENBbHOE H3y4YEeHHE Y4el- - OIIK-2-3yB
MaTEMATHYECKUX MOJENIEN CUCTEM U 3 05 1M HOH JIUTCPATypbl W : Ife aKTCHTI;CI?s;a;H' [1K-19 -3yB
MIPOLECCOB, UMUTALIMOHHOE MOJIEIIU- ’ “BBIIOIHCHHUC KOHTPOILHON PADOTEI (c Oégc eOBaHN e%
pOBaHKE
-CaMOCTOSATENIbHOE H3Yy4eHHEe YyueO- . -2-
5. OcHOBEI TCOpHUU ITOHCKa 3 05 1M 9’9 HO THTEPATYPHL yH ya YCTHBIA OIPOC (0066- ?{gligz 3YyB
i : . CeI0BaHMe -1J -3yB
ONTHUMAJIEHBIX PCIICHIH -BBIITOJTHEHHE KOHTPOJIBGHOH PadoThI A )
6. Krac cnduKanms 9,9 |-camocrosATenbHOE u3yueHue yued-|IIpakTuueckoe 3aHs- OHK-Z-gyB
' 3 0,5 11 HOM JIMTEpPATyPhI THE, YCTHBIN OMPOC T1K-19 -3yB
ONTHMHU3AINOHHBIX 3372 - BBITIOJTHEHIE KOHTPOJIEHOM paboTH! |(cobecenoBanme)
9,9 |-camocrositenbHoe u3yueHue yueO-|IIpakruueckoe 3ans- |OITK-2-3yB
7. ITocTanoBKa 3aa4uu ONTUMHU3AIUH | 3 1 1 HOM JINTEpaTyphI THE, YCTHBIN OIPOC [1K-19 -3yB
-BBITIIOJIHEHHE KOHTPOJIbHOH paboThl |(coleceqoBaHme)
-CaMOCTOSATENIbHOE H3YyYeHHE YyueO- . -2-
8. IIpunoxeHue METo10B ONTUMH3a- 3 1 1 9.9 Hcoﬁ J(';IC/:ITgpa”e[ypHoe 3yueHue  yaeb YCTHBIH ompoc (cobe- 1(_)[21192 3yB
-19 -3yB
. CeI0BaHME
LM K TCXHICCKUM CHCTCMAM -BBIIIOJIHEHHE KOHTPOJIBLHOH PadoThI A )




9. ONTHMHM3aIHMs TPOLECCOB TpH 9,9 |-camocTrosTenbHOE U3yueHHE yuel-|yCTHBIN onpoc (cobe- |OIMTK-2-3yB
IPOU3BOJCTBE METAILIONPOLYKIHH 1 HOM JIHTCPATyphl cejloBanue), 3aKTa  |[TK-19 -3yB
KOHTPOJIbHOM paboThI
HUroro nmo gjucuunjinue 8/41 89,1 3aver




5 O6pa3oBaTesibHble U HHPOPMAIIHOHHbIE TEXHOJOTHHU

Jls n3ydeHus: NaHHOM AMCUMILIMHBI B KAYECTBE METOIUYECKOTO MOJIX0/1a MPUMEHSIeTCS TeX-
HOJIOTHSI KOHCTPYMPOBaHHUs y4eOHON MH(pOpPMAaLUK, T.e. IPU MOATOTOBKE IpenojaBareis K yueo-
HOMY TPOIIECCY YYUTHIBAETCS, UTO U B KaKOM O0beMe M3 h3ydaeMoi MHGPOpPMAIUHU JTOJKHBI YCBO-
UTh CTYIEHTBHI, YPOBEHb MOJTOTOBICHHOCTU CTYJCHTOB K BOCHPHUATHIO y4eOHOW MH(pOpMAIHMU IO
BOIPOCaM MAaTeMaTUYECKOT0 MOJIECTUPOBAHUS U ONTUMHU3ALIUU TEXHOJIOTUYECKUX MPOIIECCOB.

[lepen HavanoMm 3aHATUN O3HAKOMHTBH CTYACHTOB C IJITAHUPYEMBIM 0OBEMOM YacoB MO y4ed-
HOMY IUIaHy Ha U3Y4YeHHE JaHHOU AUCLUILINHBL.

OOpatuTh BHUMaHHE HA TO, KAKOE KOJIMYECTBO YACOB OTBOJIUTCS HA CAMOCTOSITEIbHYIO Pabo-
Ty. DTHU 4Yachl BBIACTSIOTCA AJISl 3aKPEIUICHUS TEOPETUUECKOro MaTepuaia, Ha MOATOTOBKY K Mpak-
TUYECKUM 3aHATHUSM, IOATOTOBKY K PYOEKHBIM KOHTPOJISIM.

Jlexuuu mpoXoAsT B TpaAULIMOHHOU (hopme, B hopMe JeKIUH-KOHCYIbTAMA ¢ KOJUIEKTHB-
HBIM OOCYXJIEHHEM Kakoro-iu0o BOMpoca, MpoOIeMbl MM CONOCTaBICHUH HH(OpMAIH, WACH,
MHEHUH, npeanoxxeHuit. [Ipu 3ToM 11enu AUCKYCCHUU TECHO CBSA3aHbBI C TEMOM JIEKIIUU.

[IpakTHyeckue 3aHATUS CIIOCOOCTBYIOT OoJiee TITyOOKOMY OCBOCHHUIO TEOPETUYECKOTO Mare-
puana. [Ipu npoBeaeHUH NMPAKTUYECKUX 3aHATHI YYUTHIBAECTCS CTEHEHb CAMOCTOSTENBHOCTH HX
BBITIOJIHEHHUSI MX CTYACHTaMH. Y4YeOHBIM IIJTAHOM NPEAYCMOTPEHO 24. MHTEPAKTUBHBIX 3aHSATHM.
[TpakTHyeckue 3aHATHS MPOBOASTCS B BUIE CEMHHAPOB-AMCKYCCUH, HA KOTOPBIX 00CYKIAIOTCS U
pEIIaloTCs MPaKTHYECKUE MPOOIEMBI Kypca, UCTIOIb3yeTcsl paboTa B KOMaH/IE.

6 YueGHo-MeTOANYECKOE OOecrieyeHre CAMOCTOATEILHOMH PAaG0oThI CTY1eHTOB

[To muctunuue «MaTeMaTHyecKoe MOJCIMPOBAHUE U METOAbl ONTUMM3AIUNY MPEAYCMOT-
peHa BHEAyJUTOPHASI CaMOCTOsITEIbHAsE paboTa 00yJaronuxcs.

BHeaynutopHas camocTosiTeNnbHas padoTa 00ydaromuXxcsi OCYIIECTBIACTCS B BUAC U3YUCHHUS
JUTEPATYPHI TIO0 COOTBETCTBYIOLIEMY pa3zieNy ¢ MpopaboTKOW MaTepHuaia; BHITOJHEHHUS TOMAITHUX
3ajaHuii (KOHTPOJIbHAs paboTa).

IlepeuyeHb TeM KOHTPOJILHOI PadoThI
IIpruknagHON CUCTEMHBIN aHAIU3.
NMutanoHHOe MOIETUPOBaHUE KaK METO]T UCCIICIOBAHMS CHCTEM OOJIBIION CII0KHOCTH.
WubopMalinoHHBIN aCIEKT CHCTEMHOTO aHaN3a.
DJIEMEHTHI TEOPUHU KOJUIEKTUBHOTO BBIOOpA.
3HavYeHHE CUCTEMHOTO MOX0/1a B YIPABJICHHH.
Mertoaonorusi mpoBeJIeHUsI CHCTEMHOTO aHATN3a.
CucrtemMHOe ynpaBiieHHE NPOEKTAMH.
AHaM3 METAITYPTrUYECKUX TPOIIECCOB.

NN E



7 OIIeHO‘lHLIe cpeacrea AJisi IpoOBEeACHUSA l'lpOMe)KyTO‘lH()ﬁ arrecranmuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTecCTAlNM:

CTpyKTypHBIH
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

O1neHOYHBIC CPEICTBA

OIIK-2 - cioco0HOCTHIO ¥ TOTOBHOCTHIO YYACTBOBATH B OPraHU3alMH PA0OTHI 0 MOBBINIEHNIO HAYYHO-TEXHHYECKUX 3HAHUIi, B PA3BUTHH TBOPUYECKOi
HHUIHMATUBBI, PAIHOHAIN3ATOPCKON U H300peTaTeIbCKOil 1esITeJIbHOCTH, BO BHEIPEHUHU A0CTHKEHUI 0Te4eCTBEeHHOI 1 3apy0e:KHOIl HAyKH, TEXHUKH, B
HCII0JIb30BAHUH NEePegoBOro ONbITa, 00ecneYnBAINX 3(PPeKTHBHYIO padoTy YUpeskAeHusl, NpeAnpUsTHS

3HaTh JOCTH>KEHUS] OTEUECTBEHHOM U 3apy- Ilepeuens meopemuueckux 60npocos:

0e)KHOW HAYKH, TEXHUKH; METOIbI Ha- 1. TlpuopuTeT OTKPBITHS HAyIHBIX (DAKTOB.

YYHOT'O IO3HAHUS OKpY’KaroIiero mupa; | 2.  OTKpbITHE HayYHbIX (DAKTOB OJJHOBPEMEHHO HECKOJIBKUMHU YUCHBIMH.
3. Bo3HHKHOBEHHE HOBBIX TEOPHII IIPH OTIPOBEPIKEHUH CYIIECTBYIOIINX.
4. Ilepeuncnure CTYNECHH Pa3BUTHS HAYKH.
5. Yro sBNsieTCs TJIAaBHOU LIETBIO HAYKH?
6. Kakumu ypoBHSAMMU IIpe/iCTaBlIeHa CTPYKTypa Hay4YHOI'O 3HAHU?
7. OO0nactb 3HAHUA, KOTOPAS CIECIHAIBHO 3aHUMAETCS U3YYCHUEM METOJIOB. ..
8. Kakue meTosbl OTHOCATCA K BceoOImuM?
9. Kak Ha3bpIBaeTCsI METOA, C TOMOIIBI0 KOTOPOTO OOBEKT WJIM BOCHPOH3BOIUTCS
HCKYCCTBEHHO, MJI CTaBUTCS B 3apaHee ONpeesICHHbIE YCIOBUs?
10. Kax Ha3pIBaeTCS METOJ CpPaBHEHUS OOBEKTOB IO KaKMM-THOO CXOIHBIM CBOMCTBaM
WA CTOPOHAM, OOBIYHO MPU TOMOIIM CHEIHATbHBIX TEXHUYECKUX YCTPOUCTB?
11. Kak Ha3bIBaeTCsl METOJl MMO3HAHHUS, OCHOBBIBAIOIIUICS HA YMO3aKIIOUEHUH, KOTOPOE
MPUBOAMT K MOITYYEHHUIO OOILEro BhIBO/Ia HA OCHOBAaHUM YaCTHBIX MMOCHUIOK?
12. Kak Ha3pIBaeTCs METOJ M3y4YCHHs OOBEKTa IyTeM CO3JaHHs U HCCIEIOBAaHUS €ro
KOIIMH, 3aMeIlaloNIel OpUTHHAII C ONPEAETICHHBIX CTOPOH?
13. TlepeuncnuTe BUIBI yMO3AKITFOUCHHS.
14. TlpuBenute npumep abCTparupoBaHUsL.
15. Yewm ananu3 oTyinyaercs OT cuHTe3a?
16. UYem dKCHIEpUMEHT OTIMYAETCS OT HAOMIOIeHUS?
17. Ha xakue BUJbI JEIUTCS HIKCIEPUMEHT IO CTPYKTYpE U3ydaeMbIX 00bEKTOB?

Ymerb IPUMEHATh HAYYHO-TEXHUUYECKUE 3Ha- | IIpumepHovie npakmuuecKue 3a0anus:

HUs; IPpaBUJIIBHO CINIAHUPOBATH OKCIIC-
PUMCHT Ha OCHOBC BBIGpaHHOFO MCTO-

[IpuBennTe mpuMepsl MPUMEHEHHS! SMIIMPUYECKUX M TEOPETHYECKUX METOJ0B HAay4YHOI'O
IIO3HAHMUSL.




CTpyKTypHBI

O1ieHOUHBIE CPENCTBA

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS
KOMIIETEHIINH
J1a, peaJin30BaTh €ro
Bnagets HaBBIKAMU H300peTaTesibCKoil nesatTensb- | Ilpumephvie npakmuueckue 60npocsl U3 nPOGeccuoHanbHoll 0easmenbHOCHu:

HOCTHU; HAaBBIKAMH BHCAPCHUA HOOCTH-
JKEHUH HAayKH U TEXHUKU

[IpuBenuTe mprMepbl HAYYHBIX UCCIIEAOBAaHUI B 007IaCTH Balei CrIeMaTIbHOCTH.
[IpuBenure npuMepsl NPUMEHEHUSI METOAOB HAay4HOI'O IIO3HAHUS B Ballled CIIELUAIbHO-

CTH.

IIK-19 - cmoco0HOCTHI0 MPUHUMATDH YYacTHe B MO/IeJIMPOBAHMHU MPOLIECCOB U CPECTB U3MepPeHH i, HCTIBITAHUI M KOHTPOJIA C UCN0JIb30BaHH-
€M CTAHJAPTHBIX IAKETOB U CPEJICTB ABTOMATU3HPOBAHHOI0 NPOEKTHPOBAHUS

3HaTh

MOJCIHN THUIIOBBIX 3aAa4 OIITMMMH3allNH,
HCIIOJIB3YEMbIX B aBTOMATU3UPOBAHHOM
IIPOCKTUPOBAHUH, KJ'IaCCI/I(bI/IKaI_[I/IIO OII-
THUMU3AIIMOHHBIX 3aJa4, OCHOBBI TCO-
pHUH ITOHNCKA OIITUMAJIbHBIX peH_IeHI/Iﬁ

Hepeuenb meopemuiuecKux 6onpocoe:

ko

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

Knaccudukanus moneneit 1 BUbl MOACIUPOBAHNS,

[Ipumepsl Mosienel cucTem;

OCHOBHBIE TOJIOKEHHS TEOPUU TTOI00US;

DTanbel MAaTEMAaTUYECKOT0 MOJICIMPOBAHUS;

[IpuHUHMIIBI TOCTPOEHUS U OCHOBHBIE TPEOOBAHUS K MAaTEMAaTUYECKUM MOJIETISIM CHC-
TEM;

Ilenu u 3amaum KCCIeIOBAHNS MAaTEMAaTHUCCKHX MOICICH CUCTEM;

OO6mmas cxema pa3pabOTKU MaTeMaTUYECKUX MOJEIEH;

®dopmanuzanus npoiecca GyHKIIMOHUPOBAHUS CUCTEMBI;

[ToHsTHE arperaTUBHONM MOJIENN;

. @OpMBI IPEICTABIICHNUS] MATEMAaTHYECKUX MOJIEIIEH;
. Meroasl uccieqoBaHus MATEMAaTUYECKUX MOJEIIEH CUCTEM U NPOLIECCOB, UMUTALIMOH-

HO€ MOJICTTMPOBAHUE;
MeTto/1bl yIpOIIEHN MaTEMaTUUYECKUX MOJIETIEH;
TexHuueckue 1 NporpaMMHbIE CPEACTBA MOAEITUPOBAHNUS;
Knaccugukanus onTUMHU3aLMOHHBIX 33/1a4;

ITocTtanoBka 3aa9 ONITHMH3AIINH;

OcCHOBBI TEOPUM ITOMCKA ONITUMAJIbHBIX PEIICHUN;
HuddepennnanbHoe MPOrpaMMUPOBAHUE;

MeTto UCKII0UEHNS] IEPEMEHHBIX;

Merton mHO)uTENEH Jlarpanxka;

BapuanmoHHo€e UCUUCIIEHNUE;

JInneliHOe nporpaMMHpPOBaHHUE;
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3yabTaThl O0yUeHUS

O1ieHOUHBIE CPENCTBA

22. HenuneitHoe MporpaMMHUpPOBAHUE;

23. JluHaMUYeCcKOe MPOrpaMMHUPOBAHHE;

24. OnTuMH3anys OTACNBHBIX JETale U KOHCTPYKIHA;
25. OnTuMH3anys TEXHOJOTHUECKUX PEKUMOB.

VYMerTh:

paBpa6aTI>IBaTB MOACIH 3a1a4 OIITUMU-
3aly AJI TUIIOBBIX TEXHOJOI'MYCCKUX
IpoucccoB

1. 3anucarp nepeuyeHb TEXHOJIOTUYECKUX MTAPAMETPOB, ONPEICISIIOIINX OTPAHUYCHHUS JIJIS
IIPETIOKEHHOTO TEXHOJIOTMYECKOI0 IIpoLecca.

2. 3amnucaTh NepeyeHb TEXHOJOTHYECKUX MapaMeTpPOB, KOTOPhIE MOTYT IPUHUMATHCS B
KaueCTBE IEJICBON (PYHKIIMH 3a/1a9l ONTHMHU3AIUN OJJTHOTO U3 TEXHOJOTHIYSCKHUX TIPOIIeC-
COB.

B kauecTBe npoIieccoB ISt BRITIOTHEHUS 3aJaHIA BEIOMPAIOTCS TIPOIECCHl 00pabOTKH Me-
TaJjia IaBICHUEM: TopsYasi ¥ XOJIOAHAS MIPOKATKa JIUCTA, POU3BOICTBO COPTOBOTO MPO-
KaTa, BOJIOYEHUE IPOBOJIOKU U JIp.

Bnaners:

CTaHJAPTHBIMU METOJIaMH PEILICHHS
3a/1a4 JIMHEHHOTro MPOrpaMMUPOBAHHUS
Y HAXOXKJEHHS YCIOBHOTO 3KCTPEMY-
Ma; METOJJaMH PEeIIeHHs] KOHKPETHBIX

ONTUMH3AIMOHHBIX 33J[a4 B OTPaCiIn

N310XUTh HEOOXOAUMBIE YCIIOBHUS 0€3YCIIOBHOTO 3KCTPEMyMa MEPBOTO MOPSIIKA.
N3n0%uTh HEOOXOAUMBIE YCIOBHUS 0€3yCIIOBHOTO KCTPEMyMa BTOPOTO MOPSIKA.
N3noxuth goctaTouHbIe YCIOBHUS 0€3YCIOBHOTO KCTpEMyMa.

N310XUTh HEOOXOAUMBIE YCIIOBUS YCIOBHOTO IKCTPEMYMa IEPBOTO MOPSIKA.
N3noxuth HE0OX0UMBIE YCTIOBHS YCIOBHOTO KCTPEMyMa BTOPOTO MOPSIKA.
N310KUTh JOCTATOYHBIC YCIOBHUS YCIOBHOTO AKCTPEMyMa.

. Pemmthb oiHy U3 3a7a4 AJI1 CAMOCTOSITENILHOTO PELICHUS U3 METOAMYECKUX YKa3aHUil
(paznen 8§, 11.B)

NoogkrwdPE
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0) [lopsiok NpoBeaeHNUsI MPOMEKYTOYHOM ATTECTAIMN, NOKA3aTeJ I U KPUTEPHUH

OLICHUBAHMSA:

[IpoMexxyTouHast aTTecTalys N0 JUCHUIUIMHE BKIIFOYAET TEOPETHYECKUE BOIPOCHI, MO3BO-
JISIOUINE OLIEHUTh YPOBEHb YCBOCHUS 00YHaIOIMMUCS 3HAHUM U CTeNeHb chOPMUPOBAHHOCTH yMe-
HUU ¥ BIIQJICHUIA, TPOBOAUTCA B (hOopMe 3aueTa.

Iloxkazamenu u Kpumepuu oyeHUBaHUA 3a4ema:

Ha OLEHKY «3a4TEeHO0» CTYJICHT JIOJDKEH MOKa3aTh BHICOKUI YPOBEHb 3HAHMS MaTepuasa 1o
JTUCIUIUIMHE HA YpPOBHE BOCIPOM3BEIACHHUS M OOBSCHEHHS HHGPOpPMAIUH, MPOIAEMOHCTPUPOBATH
3HAHUC U ITOHUMAHHC 3aKOHOB JUCHUIIJIMHBI, YMCHUC OIICPHUPOBATH 9TUMH 3HAHUSMU B HpO(bGCCI/IO-
HaJIbHOM 1€ATEIbHOCTH;

Ha OLICHKY «HEe 32aYTEHO0» CTYJICHT HE MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIAECHUS
U 00bsicHEeHHUs UHGOPMAIUU 110 TUCHUIUIMHE, HE MOKET M0Ka3aTh MHTEIJICKTYalbHbIE HABBIKU pe-
ICHHA MPOCTHIX 3aaa4, YMCHUC KPUTHUICCKU OUCHUBATL CBOU JIMYHOCTHLBIC KQ4YC€CTBA, HAMCYATD I1Yy-
TH ¥ BBIOUPATH CPEJICTBA PA3BUTHS JTOCTOMHCTB U YCTPAaHEHUS! HEIOCTATKOB.

8 YueOHO-MeTOAMUYEeCKOE U HH(OpMaIIHOHHOE o0ecTieyeHne TUCHUILIMHBI (MOTYJI51)
a) OCHOBHas JINTepaTypa:

1. TTanTeneeB, A. B. Meroabl ontumusanuu. [IpakTuueckuii Kypc: ydaeOHOE OCOOHe C MyJIbTUME-
Jiia COTpOBOXKIeHHEM [ DnekTponHsiid pecypc] / A. B. Ilantenees, T. A. JleroBa. - Mocksa : Jlo-
roc, 2011. - 424 c: un. (HoBas yHuBepcutetrckas Oubnuoteka). - ISBN 978-5-98704-540-4. -
Tekcr : anextponnsiit. - URL: https://new.znanium.com/catalog/product/469213 (mata oGpariie-
Hus: 12.03.2020)

2. PackaroB, E. FO. OCHOBBI HayYHBIX HCCJICIOBAHUN W MOJCIMPOBAHHUS METALTYPTHUYCCKUX Ma-
muH: YdeObHoe mocobue / PackaroB E.lO., CnupumonoB B.A., - 2-e usn., crep. - Mocksa
:®muaTa, 2017. - 468 c.: ISBN 978-5-9765-3224-3. - Tekcr : snekrponnsid. - URL:
https://new.znanium.com/catalog/product/959217 (nata obpamenus: 12.03.2020)

0) 10MOJIHUTEJILHAS JIUTepaTypa:

1. KobGenes, H. b. ImurtanmonHoe moaenupoBanue: YuebHoe nocooue / H.b. Kobenes, B.A. Ilo-
noBHukoB, B.B. [leBsatkoB; [lox o6m. pen. n-pa sxoH. Hayk H.b. KoGenesa. - Mocksa : KYPC:
HUILl Nudpa-M, 2013. - 368 c. ISBN 978-5-905554-17-9. - Tekcr : snekrpoHHsid. - URL:
https://new.znanium.com/catalog/product/361397 (nara oopamenus: 12.03.2020)

2. Yukypos, H. I'. MonenupoBanue cucrem u npoueccoB: YuebHoe nocobue / H.I'. Yukypos. - M.:
WL PUOP: HUIIL Uudpa-M, 2019. - 398 c.:- (Beicmee obpazoBanue: bakamaBpuart). - ISBN
978-5-16-106942-4. - Tekcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1010810 (mara o6pamienus: 12.03.2020)

3. Hemenkos, H.II. OntumanbHoe yrpaBiieHHE B KJIACCHYECKOM BapHAllMOHHOM HMCYHCICHHUHU :
yaeonoe nocodbue / H.I1. lemenkoB. — Mocksa : MI'TY um. H.D. baymana, 2017. — 136 ¢c. —
ISBN 978-5-7038-4714-5. — Texkct : anekTpoHHbIH // JIaHb @ 3JEKTPOHHO-OMOIMOTEUHAs CUC-
tema. — URL: https://e.lanbook.com/book/103508 (mata obpamenus: 02.03.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIEH.

4. Okynos, C. M. Jluramudeckoe nporpamMmmupoBanue : yaeoHoe mocooue / C. M. Okynos, O. A.
[TectoB. — 3-e u3a. — Mocksa : Jlaboparopus 3nanuii, 2020. — 299 ¢. — ISBN 978-5-00101-
683-0. — Tekcr : snextpoHHsbli // Jlanp : smekTpoHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/135554 (nara obpamenus: 12.03.2020). — Pexxum nocrtyma: amns aB-
TOPH3. TIOJIb30BATEIICH.

5. Bonkos, A.A. MozenupoBaHre U ONTUMH3AINSA: METOJMUECKUE YKa3aHUs K KypCOBOMY IPEKTH-
POBaHMIO JJIsl CTYAEHTOB crienranbHOocTh 15.03.04 "ABTOMaTH3aUsS TEXHOJIOTHYECKUX MPOLIEC-
COB U MPOM3BOJACTB" : MeToauueckue ykazanus / A.A. Bonkos, I1.J1. Yensimikos, A.B. Cenos ;
coctaButenu A.A. BonkoB [u ap.]. — Mocksa : MUCHU — MI'CY, 2014. — 32 ¢. — Tekcr :
AIIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:



https://e.lanbook.com/book/73665 (mata oOpamenus: 12.03.2020). — Pexxum goctyma: uis aB-
TOPU3. MOJB30BATEIECH.

6. ArretkoB, A. B. Metoas! ontumuzanuu: YuebHoe mocodbue / A.B. Arrerkos, B.C. 3apyOun,
A.H. Kanaraukos. - M.: U1l PUOP: HUI] Uudpa-M, 2019. - 270 c.: un.; - (Beicmiee o6pa3o-
Banue: bakamaBpuar). - ISBN 978-5-16-103309-8. - Tekct : oamekrtponHsii. - URL:
https://new.znanium.com/catalog/product/1002733 (nara o6pamienus: 12.03.2020)

7. BacunbeB, @. I1. Metoas! ontumuzanuu. Ku.2: Yuebnoe mocodue / Bacuinbes @.I1. - Mocksa
:MIIHMO, 2011. - 433 c.: ISBN 978-5-94057-708-9. - Tekcr : amektponHbii. - URL:
https://new.znanium.com/catalog/product/958697 (mara obpamenus: 12.03.2020)

8. banmun, K. B. Marematudeckoe nporpammupoBanue / banauna K.B., bpeisranos H.A., Pykocyes
A.B., - 2-e m3a. - Mocksa :JlamkoB u K, 2018. - 218 c.: ISBN 978-5-394-01457-4. - Tekcr :
snekrponnsii. - URL: https://new.znanium.com/catalog/product/415097 (mata oOpamicHus:
12.03.2020)

9. Jleymmn, 1. O. MonenupoBaHue MporeccoB U 00bEKTOB B MeTautypruu : yueonuk / 1.0. Jle-
yuiuH. - M. : ®opym : HUL] UHOPA-M, 2019. - 208 c. - (Bsicuiee obpazoBanue: bakanaBpu-
ar). - ISBN  978-5-16-101315-1. -  Tekct :  osmekrpoHHsii. -  URL:
https://new.znanium.com/catalog/product/1012428 (nara obpamenus: 12.03.2020)

10. Arees, H. I'. MonenupoBaHue mpoueccoB U 00bEKTOB B METAJUTYpruu: YuebHoe nmocobue /
AreeB H.I'., - 2-¢ u3n., crep. - Mocksa :@nunTa, I/I3IL BO Ypan. yH-Ta, 2017. - 108 c¢. ISBN 978-
5-9765- 3017 1. - Teker 3JICKTPOHHBIMN. - URL:

https://new.znanium. com/catalog/product/945372 (mara obopamenus: 12.03.2020)

B) METOANYECKHE Pa3padoTKu:
1. PyOun I'.Ill. Meronuueckue ykazaHus JUIsl MPAKTUYECKUX 3aHATUN M CaMOCTOSTENIbHON pabo-
THI 110 JUCHMIUIMHE «MaTeMaTndecKkoe MOJAEIMPOBAHUE U METOJBI ONTUMU3ALMW». — Marnu-

TOropck: MaruuToropck. roc. Texs. yH-T uM. I'.1. Hocosa, 2014. -12c.

r) nporpaMMHoe obecrieyenue u MHTepHeT-pecypesl:

1. Poccuiickas ['ocynapcTBenHas Oubnmoreka www.rsl.ru.
2. Poccuiickas HanmoHanpHas Oubnroreka www.nlr.ru.
3. TocynapcTBeHHas myOnnyHas HayqHO-TeXHHUECKas Oubmuorexka Poccun www.gpntb.ru.
4. TlybmuuHas MHTepHET-OMOIHOoTeKa WWw.public.ru.
5. Hayunas snexkrponnas 6u6imoreka WWw.eLIBRARY .ru.
Haumenosanue 110 No orosopa Cpoxk nercTBus JIMIEH3UN
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager CB00OOTHO pacpoCTpaHsIeMoe OeccpouHo
7Zip cBOOOIHO pacrpocTpansemMoe | 6eccpoyHo
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http://www.elibrary.ru/

9 MarepuajabHO-TeXHUYECKOE o0ecreyeHue JUCHUTILTHHBI

MaTepI/IaJ'IBHO-TeXHI/IquKOC obecneyeHne JUCLHMITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUHN

OcHarnieHue ayJIMTOpHH

Y4eOHbIe ayAUTOpUH IS TPOBEIE-
HUS 3aHSATUHN JJIEKIMOHHOIO TN

MynbTUMEAUITHBIE CPEACTBA XPAHECHHUS], IIEpeaul U Mpes-
CTaBJICHUs UH(OpMALIUU.

Y4eOHbIe ayAUTOpUH IS TPOBEIe-
HUA IPAKTUYECKUX 3aHATUH, TPYII-
MOBBIX U UHUBUIYAJIbHBIX KOH-
CyJIbTALIMM, TEKYIIEro KOHTPOJIA U
MIPOMEXKYTOUYHOM aTTECTALNKU

Jocka, MybTUMEUITHBIN POEKTOP, IKPAH

VueOHbIe ayTUTOPUH IS BBITIOJIHE-
HHUS KYPCOBOT'O IIPOEKTUPOBAHUS,
MIOMEIICHHUS JUTSI CAMOCTOSITEIIbHOM
paboThl 00YJIAFOIIHXCS

Iepconanbubie KoMmblOTepbl ¢ maketoM MS Office, Beixomom B UH-
TEPHET W C JIOCTYIIOM B  JJCKTPOHHYK  HH(pOPMAIIMOHHO-
00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

[Tomemenune i XpaHeHHs U IIPO-
(UITAKTHYECKOTr0 00CITYKUBAHUS
yueOHOro 060pyAOBaHUS

Crennaxku 17151 XpaHeHHs y4eOHO-HAIIIAHBIX TOCOOUH U
y4eOHO-METOJMUECKON JOKYMEHTAIIH.
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