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1. lleanb ocBOeHNSI AUCUUILIHHBI
Henp aucuumuimHbl «MaTeMaTHUYECKOE MOJICIMPOBAHUE TMPOLECCOB B TeXHOchepe» -
03HAKOMJICHHE CTYJIEHTOB C METOJIaMHU U CPEACTBAMHM MATEMAaTUYECKOI0 MOJEIMPOBAHUS IIPOLECCOB
B TexHOc(epe, BKIIIOYAOIUMHU B ce0si: METObl aHalIN3a; OCHOBHBIC MPUHIIMITBI U JTAlbl CO3aHUS
MOJEJIEM M MOJEIMPOBAaHUSA; THUIIOBBIE MAaTEMATUYECKUE CXEMbl MOJCINPOBAHUSA; BOIPOCHI
ucnonb30BaHus DBM 1 HHPOPMALMOHHBIX TEXHOJIOTUH MPU aHAIHU3€E U MOACIHMPOBAHUH TPOLIECCOB.

3alla‘H/I HU3Yy4YCHUS NJUCHUIIIINHBI:

- cdopmupoBarh o0OIIee MPEACTABICHHE O METoJaX MOJCIMPOBAHUS IPOIIECCOB B
TexHochepe;

- npuoOOpeTeHHe HaBBIKOB pa3pabOTKH MOjeNeH, OICHKE aJeKBaTHOCTH M TOYHOCTH,
CO3/IaHHBIX MOJEJCH, peaau3alii SKCICPUMEHTOB C MOJCISIMU, METOJAAMH U CPEICTBAMHU
KOMITBIOTEPHOT'O MOJICTUPOBAHUS,

- HAay4UTb CTYACHTA HUCITIOJb30BAThH
MOJIETTMPOBAHKS MIPOIIECCOB B TeXHOCHEpE.

IIPOrpaMMHBIE  CPEICTBA  MAaTEMaTU4ECKOTrO

2. Mecro mucnumiannbl B crpykrype OIIOITI BO
Kypc «Maremaruueckoe MOJEIUPOBAHKE MPOILIECCOB B TeXHOC(hEpe» omupaeTcs: Ha 3HAHUS,
MOJIydYCHHBIE TNpU U3ydeHUW auciuiuimH «Maremarukay, «®Dusuka», «UucieHHbIE METOIbI B
TexHochepHoU OezonmacHOCTHY, «PU3NKO-XUMHUUYECKUE TTpoliecchl B TexHochepe» K 6asupyrommmces
JUCIUINIMHAM OTHOCATCS BeImoaHeHe BKP.

3. [lnanupyemble pe3yabTaThbl 00y4eHH s M0 TUCHUILIHHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMHI U HHANKATOPAMU JTOCTHXKEHUST KOMIIETSHIIUN )

[TrannpyemMsble pe3yapTaTbl 00y4eHUs 10 AUCIUILTHHE, B
COOTBETCTBHH C MHIUKATOPOM JIOCTHKEHUSI KOMIIETEHIINN

dopMupyemsle

KOMIICTCHIIMH (KOI[, HaumenoBanue OLCHOYHOTI'O

cojiepKaHue
KOMITETEHITHH )

WunnkaTop MOCTHKEHUS
KOMITIETEHIIUN

PesynbraTel 00y4ueHus 1o
JVCIUIUINHE

cpencrea

OIIK-4 Criocoben
MOHUMATD TIPUHITAITEI
paboThI
COBPEMEHHBIX
HHPOPMAIMOHHBIX
TEXHOJIOTHH U
HCIIOIbL30BaTh UX ISl
peleHus 3aaa4
poeCCHOHATBHOMI
JEATEILHOCTH

OIIK-4.3 IIpumenser Ha
MIPaKTHKe HHHOPMALIMOHHBIE
TEXHOJIOTHH JJIS PELICHUS
MIPAaKTHYECKHX 33139 B
npodecCHOHAIBHOM
JeATeTbHOCTH

3HATh OCHOBHBIC IIPHHIIAITBI
MaTeMaTH9eCKOro
MO/IEJIMPOBAHHS IPOLIECCOB
B TexHoc(epe (OI1K-4.3)
YMETb IIPUMEHSTH Ha
[paKkTHKe HHPOPMAIIHOHHBIE
TEXHOJIOTUH JUTS
MO/IETIMPOBAHHS IPOLIECCOB
B exHochepe (OITK-4.3)

BOIIPOCHI K YCTHOMY OTIPOCY




4. CTpyKTYypa " coepkaHue TUCHUILTHHBI

OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISET 3 3a4eTHBIE eMuHUIbI, 108 yacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas padota
00yJaromuxcs ¢ <
NeAarorndyeckuM paboTHUKOM S
'S | dopma Tekymero
E E E g" KOHTPOJIA
B = S| @ = s ycrieBaeMocTH (1o
Ne Pa3nien (Tema) 3 T 2| 8 = . = HeeIIM
m\ JIUCUUATLIUHBI Z = o o % @ S| 5 S | cemectpa), popma
@) = S| £ E = 2| & 5 POMEKYTOIHOM
() 54 % é = 2 % 5 aTrectaruu(mo
= N S X | = 2 cemecTpam)
28l gl | F 3
ol s &
=N
1 | Mogaenu u monenupoBanue | 6 | 8 32 27 yCTHbIH ompoc
2 MopenupoBanue 6 | 8 31,15 yCTHbIH ompoc
IKOCUCTEM
Bcero 3a cemectp 108 | 16 32 16 | 0,25 | 58,15 3auy. ¢ oI1L.
HUtoro 108 | 16 32 16 | 0,25 | 58,15
4.1.2. CoaepskaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 6
Pazoen 1. Mooenu u mooenuposanue
Jlekums 1.
Mopenu u MmoaenupoBanue (2 yaca).
Jlekumus 2.
CooTBeTCTBHE MEKY MOJIETBIO U IEHCTBUTEILHOCTHIO (2 yaca).
Jleknus 3.
MopenupoBanue cucreM (2 yaca).
Jlekuus 4.
OcCHOBHBIE TIPUHITUITBEI KHOSPHETHKH KaK HAyKH 00 YIPaBICHUH CIIOKHBIMHU cHCTeMaMu (2
Jaca).
Pa3zoen 2. Mooenuposanue sxocucmem
Jlekumus S.
MopenupoBanue skocucTeM (2 gaca).
Jlexknus 6.
Buapl Mmozeneit MaTeMaTuueckoii skojoruu (2 Jaca).
Jlekuus 7.
[TocTpoenue mozeneit skocucteM (OMOTeoreH030B) (2 yaca).
Jleknus 8.

Mopenu 5K0J0T0-2KOHOMHYECKOTO B3auMOJIeHCTBUS (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHI

He nmianupyercs.




4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadOT

Cemectp 6
Paszoen 1. Modenu u modenuposatiue
JlaGoparopHnas 1.

Pacuer konconbHo# 6anku B I1K Jlupa (4 gaca).
JlaGoparopHnasn 2.

Pacuetr MHOrOnponerHoil crarndecku onpenenaumont o6anku B 1K Jlupa (4 yaca).
JlaGoparopnasn 3.

Pacuer mockoit gpepmsl B 11K Jlupa (4 gaca).
JlaGoparopHnas 4.

Pacuer nnockoit pamel B [1K Jlupa (4 gaca).
JlaGoparopHnas 5.

Pacuer xene3ob6eronnoit mutel B [1IK Jlupa (4 gaca).
JlaGoparopHnas 6.

Pacuer 6anku-crenku B [1K Jlupa (4 gaca).
JlaGoparopnasn 7.

[TonGop apmaTypbl U KOHCTpYUpOBaHUE kene300eToHHbIX 31eMeHTOB B I1K Jlupa (4 gaca).
Jlaboparopnasn 8.

KoncrpynpoBanue ceuenuii ctanbhbix aeMeHToB B [IK JIupa (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOSTEIbHOM

padoThI

[lepedyenn Tem, BBIHECEHHBIX HA CAMOCTOSTEILHOE U3YUCHHE:
. Knaccudukanus monenei.
. Koneunoctpe Moaenen.
. YIIPOILEHHOCTb MOJEIIEH.
. [IpubnmxeHHOCTh MOJICIIEH.
. OTHOCUTEIBHOCTH MOJIENEH.
. YCIIOBUS peanu3aluy CBOMCTB MOJIETIEH.
. UcTHHHOCTE MOJCIIEH.
. Coueranue UCTUHHOTO U JIO)KHOTO B MOJIEJIH.
. O 1nHaMuKe Moenen.
. CJI0)HOCTH aJITOPUTMHU3AIUN MOJICITUPOBAHUSI.
. [IpuHIHKI pa3BUBAIOLIENCA MOJCIIH.
. EcrecTBeHHast 3BOIIONMS MOIETIEH.
. Mogenb yepHOro smKa.
. Mogenb coctaBa CUCTEMBI.
. Mogenb CTpyKTypbl CUCTEMBI.
. Pa3BuTHe cuctem 00pabOTKH TaHHBIX.
. [IpuaIMI HEOOXOIUMOTO pa3HOOOPA3HSL.
. [IpuHnum BeIOOpa penieHnii Ha OCHOBaHUM O0TOOpa M MpeoOpa3zoBaHus HHPOpMAITUH.
. [IpunIMI 06s13aTeNEHOCTH OOPATHON CBSI3H.
. [IpuHIUT yCUIIEHHS peryIupOBaHUSI.
. [IpuHLIUI BHEIIHETO 10MOJIHEHHUS.
. DKOCUCTEMHBIN ¥ TOMYJISIITAOHHBIA MOIXOBI K H3YUCHHUIO YKOJOTHIECKUX CHUCTEM.
. Uepapxus monenen.
. CBOICTBA IKOJIOTMYECKUX CHCTEM.
. CUCTEMHBIN MOJIX0/1 K U3yYEHHUIO SKOCUCTEM.
. Marematuueckas HHTEPIPETALUs] YCTOMIMBOCTH YKOCUCTEM.
27. Mozaenu nomyissiMOHHON SKOJIOTHH.
28. MaTtpu4Hble MOJIEIIH.
29. OCHOBHBIE TOHSTUSI CHUCTEMHOTO aHajlu3a MPUMEHUTEIBHO K MOJEIHMPOBAHUIO SKOCHUCTEM
(61OTeo1IeHO30B).
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30. Mozienb 03€pHOM 3KOCHCTEMBI.
31. [IpuHIUITBI MOAETUPOBAHUS IKOJIOTO-IKOHOMUYECKUX CUCTEM.
32. Mojienb «IpeanpusiTue — pecyper.
33. Yyer aHTpONOreHHOI0 BO3JICHCTBUS B MOJICIISIX SKOCUCTEM.
34. Mopens onTUManbHOTro cOopa ypokasi.
st camocTOSATEeNbHON PabOThl  MCHOJB3YIOTCS METOJMYECKHE YKa3aHHWS II0 OCBOCHHUIO
JUCUUIIMHBI U U3JaHUS U3 CIIMCKA MPUBEJICHHON HUYKE OCHOBHOU U JOTIOJHUTEIBHOM JTUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nianupyercs.

4.1.2.6. [IpumepHbIii NepedeHb TeEM KYPCOBbIX PadoT (IIPOEKTOB)
He mianupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoem- Jlek- Hpaxru- | Jlagopa- Koncyb- (KOHTAK- MPOMEKYTOYHOTO
KOCTb, qyecKue TOPHBIE KonTt- CPC,
Cemectp nuu, TaNMs, THas KOHTpOJs (3K3.,
yac./ 3a4. 3aHATUS, | padoThl, poJb,4ac. Jac.
gac. qac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. qgac.
qac.
8 108/3 4 8 2 0,5 14,5 89,75 3au. ¢
o1.(3,75)
Hroro 108/3 4 8 2 0,5 14,5 89,75 3,75
4.2.1. CTpyKTypa AUCHUIIMHBI
KonrtakTHas padota
oOyJaromuxcsi ¢ <
MIEAArornIeCKUM paOOTHUKOM &
— Q dopMa TEKyIIEro
s Al = a, KOHTPOJIS
. 5l el 5 3 (
an E te) S = = yC1rieBacMOCTH (110
Ne Paznen (Tema) 3 3| & g = 4 S | HexenaM cemectpa),
o\t JAUCUUILIAHBI 5| S| of 2| o &| E| 5 = dopma
O 5| E| =2 E 2| 2| & S POMEKYTOIHON
5 54 % é = 2 g 5 aTrectaruu(mo
= =l 5| ¢ Mz &2 g ceMecTpam)
= o a" S <
2 8| = ™ O
S| &
aQl s Q
=l =
1 Mopenu u 4 8 42 YCTHBIN OIIPOC
MOJICTTUPOBAHUE
2 MopenupoBanue 47,75 | ycTHBIN ompoc
IKOCUCTEM
Bcero 3a cemectp 108 | 4 8 | + 2 10,5(89,75| 3au.com.(3,75)
HUtoro 108 | 4 8 2 [0,5]89,75 3,75
4.2.2. CogepkaHue TUCUMILIMHBI
4.2.2.1. IlepeyeHnb JieKUM i
Cemectp 8

Paszoen 1. Mooenu u mooenuposatue
Jlexnus 1.

Monenu u MoienupoBanue (2 Jaca).

Jlexnusa 2.

MopenupoBanue cucreM (2 yaca).

Cemectp 8
Pazoen 1. Mooenu u mooenuposarue

4.2.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mnanupyercs.

4.2.2.3. Ilepeuennb JJadopaTOpHbIX padboT

JlabopaTopnas 1.
Pacuer xonconpHoM Oanku B 1K Jlupa (4 gaca).




JlabopaTopnas 2.
Pacuer mHOTOMIpONIETHOH cTaTrdecku onpenaenumoit 6anku B [1K Jlupa (4 gaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIedeHHe CAMOCTOATEIbHOM

padoTbI

Hepequb TEM, BBIHCCCHHBIX Ha CAMOCTOATEIIBHOC U3YUYCHHUC!

0NN kW~

29.

. Kimaccudukanus momeneii.

. Koreunoctrs Mojenei.

. YIIPOIIEHHOCTb MOJCIICH.

. [IpubnmmxeHHOCTh MOICTICH.

. OTHOCHTEIBLHOCTH MOJICIICH.

. YCII0BHS peain3aiuy CBOMCTB MOJIENIEH.

. UcTHHHOCTH MOJICTICH.

. CoueTaHue UCTUHHOI'O U JIOKHOI'O B MOJIEJIH.

O nuHaAMHUKE MOJIEIEH.

. CI0XHOCTH alNropuTMHU3aLUN MO/IETUPOBAHUS.

. [IpuHIUI pa3BUBAIOLIEHC MOCIIH.

. EcrecTBeHHas 3BOMIONMS MOJIENIEH.

. Mopeinp 4epHOro sIuKa.

. Mogenb cocTaBa CUCTEMBI.

. Mozienb CTpyKTYpbl CUCTEMBI.

. PazButHe cuctem o0pabOTKH JaHHBIX.

. [Ipunnun HeobxoaumMoro pasHooOpas3us.

. Ilpunnun BeiOOpa perieHuii Ha OCHOBaHUU 0TOOpPa U NpeodpazoBaHUs HHPOPMALIUH.
. IpuHImn 06s3aTenbHOCTH 00PaTHOM CBSI3U.

. IlpuHIMN ycusieHus peryiupoBaHusl.

. [IpyHIIMIT BHELTHETO TOTIOJIHEHMS.

. OKOCHCTEMHBIN U NOMYJIUOHHBINA MOIXO0/bI K U3YYEHHIO KOJIOTUYECKHX CUCTEM.
. Uepapxus monenen.

. CBOJiCTBa DKOJIOTHYECKUX CUCTEM.

. CucTeMHBIN MOAXO0/1 K U3YYEHUIO 3KOCHUCTEM.

. MaremaTtuueckast HHTEpIIpETaLUs] YCTOHUNBOCTH SKOCUCTEM.

. Monienu nonyssiiuOHHOMN 3KOJIOTHH.

. MatpuuHble MOAETH.

OcCHOBHBbIE OHATHUS CUCTEMHOI'0 aHAJIW3a MPUMEHUTEIBHO K MOAECITUPOBAHUIO SKOCUCTEM

(OnoreoreHo30B).

30
31
32
33
34

. Moaenb 03epHOI 3KOCUCTEMBI.

. [IpuHUHKIIBI MOIETMPOBAHUS HKOJIOT0-3KOHOMUUYECKUX CUCTEM.
. Moniens «mpeanpusitue — pecypey.

. YYeT aHTPOMOT€HHOr0 BO3ACHCTBUS B MOJENISIX SKOCUCTEM.

. MoJiens ontumanbHOro cOopa yposxkas.

I[J'ISI CaMOCTOSTEILHOM paGOTBI HCIOJIB3YIOTCA MCETOANYCCKUC YKAa3aHUSA I10 OCBOCHHIO
JUCIMITIIIMHBI 1 U3aHUA U3 CIIMCKa HpHBeHeHHOfI HIKE OCHOBHOM U I[OHOHHHTGHBHOﬁ JUTCPATYPHIL.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

1.
2.
3.

Marematnueckoe moaenupoBanue. [IoHsITHE MOJETN U MOJETUPOBAHHS.
MonenupoBaHue Kak METOJ] HAy4HOTo mo3HaHus. O030p THUIIOB MOJIENEH.
MareMatnueckoe MOACIIMPOBaHNE. XapaKTepHble 0OCOOCHHOCTH MaTeMaTHUECKOTO

MOZACIIMPOBAHUA, MPEUMYIICCTBA NICPCA APYTUMU MECTOJaMHU UCCIICAOBAHUA.

4.
5.
6.
7.
8.

Ponb 1 MecTo MaTeMaTHKU Cpeu IPYrux HayK.

IIpuMepsl IPOCTBIX MATEMATUYECKUX MOJIEIICH.

3ajada 0 MOCTPOCHUH KapT B U30JIMHUAX.

[ToHsATHS anmpoKCUMAIMH, HHTEPIIOJIALUHN U SKCTPATIOISIUN PYHKINH.
HNuTepnonsiimonneiii MHOrowieH HeroToHa.



9. MHTepnonsiuMoHHbIA MHOrOo4sIeH Jlarpanxa.

10. CxeMa DUTKeHa BHIYMCICHHS 3HAYEHUH UHTEPIIOISILMOHHOTO MHOTo4UJIeHa Jlarpanxa.

11. MeTon HaMMEHBIINX KBAJAPATOB.

12. Ilpocreiiiirie ypaBHEHUS pOCTA MOMYJISLIHH.

13. Ilpunauun Jlubuxa.

14. ®opmyna MoHo.

15. 3amKHyTast cUCTEMa U XEMOCTaT.

16. «[IpuHIMI MUHEMYMa» U cMeHa (DaKTOPOB, TUMUTHPYIOIIUX POCT MOMYJISIUH.

17. I[IpuHIMI KOHKYPEHTHOTO UCKIItoueHus Banbreppa-T'ayse.

18. Mojenu KOHKYpEHIIUU 32 HE3aMEHUMbIE KOMIIOHEHTHI MUTAHUS.

19. KonkypeHius AByX BUJIOB 32 J[Ba pecypca MUTAHHUS.

20. DyieMeHTapHasA CUCTEMA «XUIIHUK-KEPTBaY.

21. BriusiHue XUIHUKOB HA BUI0OBOE Pa3HOOOpasne KepTB MPH (GPUKCUPOBAHHBIX MHUILEBBIX
CBSI3SIX.

22. OnHO(haKTOPHBIN AUCTIEPCUOHHBIN aHAIN3.

23. Ilonarue o 1ByX(HaKTOPHOM AUCIIEPCHOHHOM aHATHU3E.

24. JlunenHas KOppesius.

25. KoadurmeHnTt koppensium.

26. [lonsiTe 0 MHOTOMEPHOM KOPPEJSIIITUOHHOM aHAJU3e.

27. IloHaTue perpecCuOHHOrO aHAIH3a.

28. Henuuelinas perpeccus.

29. MHOXXECTBEHHBIN pErpeCCUOHHBIN aHAIH3.

30. IloHsiTHE BPEMEHHOTO pAJa.

31. CranmoHnapHble BPEMEHHBIE PSAbI U X XapaKTePUCTUKH.

32. ABTOKOppeIAIUOHHAs ()YHKIIHS.

33. IlousTue cnydaitHOM PyHKUIUU.

34. MaremaTuueckoe oXujaHue ciaydaitHon pyHkuuu. Jucnepcus cinydailHON QyHKIUH.

35. CranuoHapHble ciydaiiHble QYHKIIUH.

4.2.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IPOEKTOB)
He mnanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJOTHH
B npouecce m3yyeHus NUCHMIUIMHBI TPUMEHSETCS KOHTAKTHAS TEXHOJIOTHS IPENoaBaHUS
(32 HCKJIIOYEHHEM CaMOCTOSITEIbHO M3y4yaeMbIX CTyJAeHTaMHu BompocoB). [lpu mnposenenuu
71ab0paTOPHBIX PabOT MPUMEHSETCS UMUTAIIMOHHBIA WM CUMYJISIIMOHHBIN noaxoa. Llaru pemenus
3a7a4 CTYJAEHTaM JEMOHCTPHUPYIOTCS MPH MOMOIIM MYJbTUMEIUWHOW TEXHUKU. B manmpHenmem
CTYJIEHTBI CAMOCTOATENbHO PEIIA0T AHAJIOTMYHbIE 33a/JaHHUS.

6. OnleHOYHBIE CPEACTBA JJI TEKYIEr0 KOHTPOJIAA YCIIeBAeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTalluim Mo uTOraM OCBOCHHUA JUCHMUILJINHBI.
(DOH,Z[BI OLICHOYHLIX MaTCpHUaJIOB (CpCI[CTB) MPUBCACHLI B IPHUJIOKCHHUU.

7. YueOHO-MeTOAUYeCKOe U HHGPOPMAITMOHHOE o0ecniedyeHre JUCHUIIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATYypPa MO IUCHUIIIINHE

1. Oxynesa, I'. JI. MaTemaTtuueckoe MOJICIMPOBAHUE CUCTEM U MPOIIECCOB : yueOHOE 1mocodue
/ T. JI. OxyneBa, C. B. PsbueBa. — benropon : benropoackuii rocyaapcTBEHHBIH TEXHOIOTUYECKUI
yauBepcurer um. B.JI.  Illyxosa, 3BC ACB, 2022. — 76 c. -
https://www.iprbookshop.ru/133720.html

2. Jlemesa, O. B. Maremarnueckoe MOAEIUPOBAHUE IPOU3BOACTBEHHBIX IIPOLECCOB
yaeOHnoe mocobue / O. B. Jlemesa. — CaparoB : By3oBckoe o6pazoanue, 2021. — 208 c. -
https://www.iprbookshop.ru/102239.html



3. MaremaTnueckoe MOJAEIMPOBAHUE IIPOLIECCOB TEINIOMACCONIEPEHOCA U TEPMOYIIPYTOCTH :
yaeOHnoe nmocodue / A. B. Epemun, A. 3. Ky3nenoBa, A. H. bpandunesa [u ap.] ; mox penakmueii B.
A. Kyaunosa. — Camapa : Camapckuil rocy1apCcTBEHHbIN TexHUueckuil yHusepcureT, ObC ACB,
2018. — 230 c. - https://www.iprbookshop.ru/90612.html

4. CemenoB, M. E. MaremaTnueckoe MOAETHpPOBaHHE (PU3HMUECKUX IMPOLECCOB : yueOHOE
nocobue / M. E. CemenoB, H. H. HekpacoBa. — Boponex : BopoHexckuii rocymapcTBEHHBIH
apXUTEKTYpHO-CTpOUTENbHBIN  yHuBepcurer, ObBC ACB, 2016. — 94 c. -
https://www.iprbookshop.ru/72919.html

5. ABepueHkoB, B. 1. OcHOBbI MaTeMaTH4eCKOro MOJEIMPOBAHMSI TEXHUYECKUX CUCTEM :
yaeOHoe nocobue / B. U. Asepuenkos, B. II. ®enopos, M. JI. Xeitden. — bpsHck : bpsHCcKumii
roCyJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, 2012. — 271 C. -
https://www.iprbookshop.ru/7003.html

7.2. lonoHUTEIbLHAS Y4eOHO-MeTOAUYECKAs JIUTepPaTypa Mo JUCHMUILIJIMHE

1. KnunoB, A. B. JlaGopaTopHbIi MPakTUKyM [0 MaT€MaTHYECKOMY MOJAEIUPOBAHUIO
XMUMHKO-TEXHOJIOTHYECKHX MpoIeccoB : yuebHnoe mocobume / A. B. Kimnos, A. B. Manbirun. —
Kazanp : Ka3aHckuil HallMOHAJIBHBIN HCCIEN0BATENbCKUNA TEXHOJOTUYECKUM yHUBEepcuTeT, 2011. —
99 c. - https://www.iprbookshop.ru/63719.html

2. IOpuyk, C. KO. KoMnbroTepHO€ MOAECIUPOBAHWE HAHOTEXHOJOTUM, HAHOMATEPUAIOB U
HAHOCTPYKTYp. MaTteMaTHueckoe MojaeInpoBaHre (HOTONMUTOrpahuIeckux MpOIEecCOB U MPOIECCOB
AMEKTPOHHOU JHUTOrpaduu Mpu CO3AaHUU CYOMUKPOHHBIX CTPYKTYP U CTPYKTYpP C HAHOMETPOBBIMHU
pa3mepamu : kype jgekmwmii / C. FO. FOpuyk. — Mocksa : M3natensckuii JJom MUCuC, 2013. — 45 c.
- https://www.iprbookshop.ru/56066.html

3. KymukoB, W. M. TexHonoruun pa3paOOTKu MNPOrpaMMHOIO OOecreueHuss s
MaTeMaTUYeCKOT0  MoJeIupoBaHus  ¢usnueckux mporeccoB. Yacte 1. Hcmonb3oBaHue
CYNEPKOMIBIOTEPOB, OCHAIIEHHBIX TpadUUECKUMHU YCKOpPHTEISIMH : ydeOHoe mocobue / M. M.
KynukoB. — HoBocubupck : HoBocubupckuii rocyiapcTBeHHbINH TeXHUYECKH yHuBepcuteT, 2013.
—40c. - https://www.iprbookshop.ru/45044.html

4. benos, II. C. MatemaTuueckoe MOAEIUPOBAHUE TEXHOJIOTHYECKUX MPOLIECCOB : ydeOHOe
nocobue (xoHcmekt jnekuui) / II. C. benoB. — FEropbeBck : EropbeBcKuil TEXHOJOTMYECKHUIl
UHCTUTYT  (¢pmiman) MOCKOBCKOTO  TrOCyJapCTBEHHOI'O — TEXHOJIOTUYECKOTO  YHUBEpPCUTETa
«CTAHKHWH», 2016. — 121 c. - https://www.iprbookshop.ru/43395.html

5. Kymaunos, . B. Teopernueckue ocHOBbI TemnorexHuku. Yacts II. Maremarnueckoe
MOJIEJTMPOBAHUE TMPOIIECCOB TEMJIONPOBOJHOCTH B MHOTOCIOMHBIX OTPaKIAIOLIUX KOHCTPYKLHUAX :
yuebHoe nocobue / M. B. Kyaunos, E. B. Credantok. — Camapa : Camapckuii rocyapcTBEHHbIH
apXUTEKTYpHO-CTPOUTENbHBIN  yHUBepcuter, OBC ACB, 2013. — 422 c. -
https://www.iprbookshop.ru/22627.html

6. AmuxmuH, B. H. BBenenue B MmaremaTnueckoe MojieupoBanue : yueoHoe nocodue / B. H.
Ammxmua, M. b. T'mrman, WU. D. Kemnep. — Mocksa : Jloroc, 2004. — 439 c. -
https://www.iprbookshop.ru/9063.html

7.3. Ilepevyenb HHGPOPMAIMOHHBIX TEXHOJIOTHI, HCIIOJIb3yEeMbIX NPH
OCYyLIeCTBJICHMH 00pa30BaTeJIbHOIO0 NPoLecca M0 TUCHHUILIHHE, BKII0Yast
nepevYeHb MPOrPAMMHOI0 o0ecneYeHus1 1 MHPOPMAMOHHBIX CIIPABOYHbIX

CHUCTEM

B  oOpa3oBarenbHOM — mpolecce  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENILHOTO  TOpTaja  MHCTUTYTA
(Www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAIIMOHHON CETH WHCTUTYTA!

- IPEIOCTaBJICHUE YICOHO-METOINIECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYAaCTHMKOB 0Opa30BaTENILHOTO IIpolecca 4epe3 JIOKAIbHYIO CeTh
WHCTUTYTa U IHTEpHET;

- TIPEIOCTaBIICHUE CBEACHUH O pe3yibTaTax ydeOHOU JESTEIbHOCTH B AIEKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

HudopManmoHHbIE CIPAaBOYHBIC CUCTEMBI:



Kypnan "Matemarnueckoe MoJieIupoBaHue"
https://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus

MaremaTudeckoe MOACIIUPOBAHUC )41 YU CIICHHBIC METOAbI
https://mmcm.bmstu.ru/information/

[Tporpammuoe obecrieueHue:

ITK JIupa 10 (JIunensus Ne102024000111203 HeuckmounTenbpHas/mpocTas)

7.4. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TN CIMILIMHBI
iprbookshop.ru
mathnet.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHnue U CIUITHHbI
JlexuMoHHas ayguTOpUs
npoektop NEC Projector MP40G; Ilepconanbubiii komnbiorep AiTeK, moakitoueHHbId K
cetu MUBal'Y.

KomnbroTepHslii ki1acce
7 Ilepconanbubix kommbtoTepoB HAFF, 5 Ilepconanphbix kommbeiorepoB GA, 3
[TepconanbHbIX KOMIBIOTEPOB "AMTEK"

9. MeTozmqecmle YKa3aHud 110 OCBOCHUIO JTHUCHMILIMHDI

JUis yCHEemHOro OCBOEHHMSI TEOPETHYECKOIo Marepuayia O0y4aroIMiics: 3HAaKOMUTCS CO
CIIUCKOM PEKOMEHYEMON OCHOBHOWM M JOIOJHUTENIBHOW JIMTEPaTyphl, YTOUHSAET Yy MpEnoiaBaTelis,
KaKuM OOIIOJIHUTCIBbHBIM MOCOOUSIM CICAYCT OTAaThb HNPCANOYTCHHUEC, BCACT KOHCIICKT JIGKIII/IfI n
npopabaThIBaeT JEKIIMOHHBIN MaTepHall, TOJIb3YICh KaKk KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Jlo BbINIOJIHEHUSI JTAOOPATOPHBIX pabOT OO0y4aroUIMiicsi M3ydaeT COOTBETCTBYIOIIMM pa3zel
teopuu. Ilepen 3aHsATHEM CTyIEHT 3HAKOMUTCS C ONKCAHHEM 3aJaHMN JJIS BBINOJHEHHUsS paloThl,
BHUMATEIILHO M3Yy4yaeT COJIepKaHUE U TOPSIIOK MPOBeAeHUs JTabopaTopHOU paboThl. JlabopartopHas
paboTa IpOBOJATCS B KOMITBIOTEPHOM Kitacce. O0ydarolecs BBIIOIHIIOT HHIMBUYAIbHYIO 3a/1auy
KOMIIBIOTEPHOT'O MOJIEJIMPOBaHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHyl padoTy.
[TosyuyeHHBIE pe3ynbTaThl MCCIENOBAaHUM CBOAATCA B OTYET M 3alMIIAIOTCS O TPAJUIIMOHHON
METOJIMKE B KJacce Ha ClenyromeM JJabopaTopHOM 3aHsATHU. HeoOXoaumblil TeopeTHYeCKUi
MaTepuas, UHJIUBUIYyaJIbHOE 3aJaHUe, IIard BBITIOJHEHUS JabopaTOpHOW pabOThl M TpebOOBaHHUE K
OTUETy TIPUBEACHBI B METOJUYECKMX YKa3aHMUSX, pPa3MEIIEHHBIX Ha HWHPOPMAIMOHHO-
00pa30BaTebHOM MOPTAJIE UHCTUTYTA.

CaMocTtosiTenbHast paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JUYHOCTH
OyIyIIero CreIuairicTa, OHa TUTAHUPYETCST 00yJaronuMCcst CaMOCTOsITeNIbHO. Kaxk Tbit oOydarommiics
CaMOCTOSITENIFHO ONpEACISeT peKUM CBOEH pabOThl M Mepy TpyJAa, 3aTpaylMBaeMOro Ha OBIJIAJICHHUE
y4eOHBIM COJEpP)KaHHEeM JUCHUTIIMHBL. OH BBITONHSAET BHEAYJUTOPHYIO pPabOTy W H3y4YeHHUE
pa3enoB, BHIHOCHUMBIX HA CaMOCTOSTENbHYIO PadOTy, MO JTUYHOMY WHAWBUAYAILHOMY IUIaHY, B
3aBUCUMOCTH OT €0 IMOATOTOBKH, BPEMEHH U IPYTUX YCIOBHUH.

dopma 3aKIIOUUTENBHOIO KOHTPOJIS MPU MPOMEKYTOUHON aTTECTallMM — 3a4€T C OLIEHKOM.
Jns mpoBeneHuss MPOMEXKYTOUHOM aTTecTal MO JUCIHUIUIMHE pa3padoTaHbl (POHJ OLEHOYHBIX
CpeACTB M OaNIbHO-PEUTHHIOBAsl CHCTEMa OLIEHKHU Y4eOHOH JesITeIbHOCTH CTyAeHTOB. OleHKa Mo
JTUCIUIUIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTEIPHUPOBAHHBIN XapakTep,
YUUTHIBAIOIINI PE3yNbTaThl OLICHUBAHUSI YUACTHUs CTYJICHTOB B ayJUTOPHBIX 3aHATHUSIX, KaUyeCTBa U
CBOCBPEMCHHOCTH BLIIIOJTHCHUA SaHaHI/II\/II B XOA€ MH3YUCHUA JUCHUILIMHBI M HpOMC)KyTO‘IHOfI
aTTECTALIUH.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
20.03.01 Texunocgpepnas 6ezonacnocme M TPOPUIIO TOATOTOBKU MHocunupune mexnocgepvi u
ynpasnenue 6e30nacHoCmvio
PaGouyto nporpammy coctaBui cm. npenodasamens lllapanosa E.B.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

npotokoi Ne 28 ot 07.05.2026 rona.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 12.05.2026 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
MaremaTrueckoe MOJSIIHPOBAHKE MTPOIIECCOB B TEXHOCHEpe

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

03N LN kW~

o IMCIOMIIJIMHE

. Uto Takoe MoJieNb?

. laiiTe xnaccuduKaIyio MOJIEICH Mo TUTIaM LeJIeH.

. MaiiTe knaccudukamnuo MoJieseii o MOBEACHUIO BO BPEMEHH.

. aiiTe knaccupuKaIuio MOJENIEH 1Mo crioco0aM BOILIOIICHHUS.

. Kakue nBa Tumna quHaMuKu MoJIeIeii CUCTEMBI CYIIECTBYIOT?

. Uto npenctaBisiroT co00i aOCTpaKTHBIE MOJIEIIH U KaKOBA POJIb S3BIKOB B HUX?
. OnummwmTe Tpu BHUIa TOJO00US MOJICTH U OpUTHHATIA.

. Uro npeacraBisiroT coboi 3HaKOBbIE MOJIen? UTo Takoe curHan?

9. Yro u3yyaer ceMUOTHKA?

10
11
12

SIBJICHUU?

13

. Kakue TPpHU I'PYIIIbI OTHOIIICHUM MCKAY 3HAKaMU CYIJ_ICCTBYIOT?
. HazoBure riaBHEIC pasinydusa MKy MOJCIIBIO U JICHCTBUTEIBHOCTHIO.
. SIBnsgercs nu yrnpomeHue CpeaACTBOM IJIS1 BBIABJICHUSA I'NIABHBIX 3(1)(1)CKTOB B UCCIICAYCEMOM

. Kax OIIPpCACIINTD MEpy IIpUEMIICMOCTH pasiinuus MCKAY MOACIBIO u

NENCTBUTEIILHOCTHIO?

14
15

. HazoBute nBa acriekta KOHEYHOCTH MOJEIH.
. Tlepeuncnute (HakTOphl, KOTOPHIC TIO3BOJISIOT C TIOMOINBIO KOHEYHBIX MOJeIei

0T06pa)KaTB 6eCKOHC‘IHy10 HeﬁCTBHTeHBHOCTB.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32
sSmuKa’?

33

34

35.

HazoBuTe npruynHbl yIpoueHHOCTH MOJIEIEH.

Ha3oBuTte 1Ba 3BpUCTHUECKUX KPUTEPUS UCTUHHOCTU MOJEIIN 110 DUHIITEHHY.
HazoBute 1Ba BU1a IpUOIMKEHHOCTH MOJIEIH.

Cdhopmynupyiite onpeneneHue aaekBaTHON MOIeIH, IPUBEAUTE PUMEPBHI.
HazoBute ycnoBus peanuzanuy MOAEIH.

HazoBure cocraBistoniye 4acTi MOHATUS MOJENH.

Kak BpIsIBIIIETCSl CTENIEHH UCTUHHOCTH Mojieei?

Kakum 00pa3oM codeTaroTcsi HCTUHHOE U JI0XKHOE B MOJIeNIN ?

HazoBuTe 0CHOBHBIE TPUUMHBI ¥ 3aKOHOMEPHOCTH JTUHAMHUKHU MOJIEIIEH.

B uem cocToAT CI0XKHOCTH aNrOpUTMHU3ALUHU IIPOLECCA MOAETUPOBAHUS?
OnummMre NPUHLKI Pa3BUBAIOLICICS MOEIH.

Kak npoucxonut ecTtecTBeHHas HBOJIIOLMS MOAEIIEH?

N3o0pasute cxeMy MpoCTpaHCTBA MOJIENIEH CUCTEM.

Jlaiite onpenesieHne MOJENN «UE€PHBIN ALMIUK», TPUBEAUTE IPUMEP TAKOW MOJEIIH.
B yewm 3akitoyaercs TpyJHOCTb NOCTPOECHUS MOJIETIN YEPHOTO SIIUKA?

YeM 00BSICHACTCSI MHOKECTBEHHOCTh BXOJIOB M BBIXOI0B MOJIENTH «UEPHBIH SIITUK»?
. Kakumu nyrsimu mpoBoauTcs uccieroBaHHE OOBEKTa C IMOMOIIBI0 MOJEIH YEPHOTO

. [laiiTe onpenenenne MoJieNI COCTaBa CUCTEMBI.
. B ueM cocTOUT CII0’KHOCTH MOCTPOCHUSI MOJIETHN COCTaBa?
Uto Ha3bBaeTcs CTPYKTypod cucTembl? Kak cOOTHOCATCS MeXAy cOO0OW TOHSATHSA

KCTPYKTYpa», «3JICMCHT», «OTHOIIICHHS»?

36
37
38
39

. KakoBa oCHOBHas CI0KHOCTb MPH MOCTPOSCHUH MOJENN CTPYKTYPBI CUCTEMBI?

. KakoBbI 3Tamsl pa3Butus cucreM o0pabOTKH TaHHBIX?

. OnummuTe OCHOBHbIE MPUHIIUITBI KHOEPHETHKH.

. B uem 3akirodaroTcsl 3KOCHCTEMHBIM UM MOMYJISILUOHHBIM MOIXOAbl K H3YYEHHIO

IKOJIOTHYECKUX CUCTEM?

40
41
42

. Kak crpourcs nepapxust moaenei?
. Ha3oBuTe CBOICTBA HKOJIOTUYECKHUX CUCTEM.
. B ueM cocTout cucteMHbIi MOAXO/ K U3YYEHHUIO SKOCUCTEM?



43. [lepeunciute 3Tanbl CACTEMHOTO aHAJIN3a.

44. Kakue naHHble HEOOXOIUMBI JIJIsI TOCTPOSHUSI MATEMAaTHUYECKOW MOJIETH SKOCUCTEMBI?

45. Yro npencraBisieT co00i MaremMaTnyeckast HHTepIpeTaIys yCTOHUYMBOCTH YKOCUCTEM?

46. Kakue (pakTOpbl yYUTHIBAIOT MAaTPUUHbIE MOJEIH U B UeM UX JJOCTOMHCTBA?

47. YTo no3BOJISIFOT IPOTHO3UPOBATH MAaTPUYHBIE MOJIEIH?

48. CdopmynupyiiTe OCHOBHbIE TOHATUS CHUCTEMHOIO aHaIW3a MPUMEHHUTENBHO K
MOJICTTUPOBAHUIO DKOCHCTEM (OHOTEOIICHO30B).

49. Onuumure CUCTEMY KPYyTrOBOPOTOB BEIIECTBA M MOTOKOB AHepruu B bI'LI.

50. [Ipoananu3upyiTe MOAEIb 03€PHON IKOCUCTEMBI.

51. Yto Takoe 3BTpoduKaIys MPECHOBOAHBIX BOI0eMOB? [IpoaHanu3upyiTe 3TOT Mporiecc ¢
IIOMOUIbI0 PACCMOTPEHHON MOJEIH.

52. ChopMynupyiTe IPUHLIUIIBI MOAECTUPOBAHUS IKOJIOT0-DKOHOMUYECKUX CUCTEM

53. CdopmynupyiiTe OCHOBHBIC TIOHSATHUS CHCTEMHOTO aHalM3a MPUMEHHUTEIHLHO K
3KOJIOTUYECKUM CUCTEMAM.

54. OnumuTe CTPYKTYPY MOTHOM MOJEIH SKOJIOTO-MaTEMATUYECKON CUCTEMBI.

55. KakuMu COOTHOIICHHUSIMH OMUCHIBAETCSA (YHKIIMOHHPOBAHHE SKOJIOr0-3KOHOMHYECKOM
CHUCTEMBI B 11eJ10M?

56. OnummuTe ¥ NpoaHAIU3UPYUTE MOJEIb «IIPEANPUITHE — PECYPCH.

57. Kakas crparerus SABIISIETCS ONTUMAJIBHOM C TOYKM 3PEHHMS  YCTOMYMBOCTH
(GYHKIIMOHUPOBAHUS CUCTEMBI?

58. Ilepeuncnure ciocoObl yyeTa aHTPOMOTE€HHOTO BO3ACHCTBUS B MOJIEISIX SKOCUCTEM.

59. OnuimmTe U MpOaHATU3UPYHTE MOJIETh ONITUMAIBHOTO COOpa yposKasl.

OO0uee pacnpenesieHue 0a/JI0B TEKYLIEro KOHTPOJIA M0 BUAAM Y4eOHBIX padoT ISl CTY/AeHTOB

PeiituHr-KOHTpOIB 1 2 1abopaTOpHBIX PAOOTHI 25
PelTuHT-KOHTPOITH 2 3 naboparopHbIX pabOTHI 30
Peiituar-kouTposs 3 3 nabopaTopHbIX pabOTHI 30
[Tocemenne 3ansaTHii 5
CTYJIEHTOM

JlomoHUTETbHBIE OATLTBI 5
(OoHychI)

BrimonHnenue ceMecTpoBOro

MJIaHA CaMOCTOSATETBLHOMN 5
paboThI

2. IIpomeskyTOUYHASI ATTECTAIMS 110 IUCIUTIHMHE
IlepeuyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOii.
Ilepeyenn npakTHYecKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu
HAJIUYHH)

OIIK-4

bnox 1 (3HaTh)

1. Uto Takoe Mozennb?

2. Jlaite kmaccuukamuio Mol o THITaM TIeJICH.

3. laiiTe kmaccu(pUKAIMIO MOJIETICH 110 TTOBEICHUIO BO BpEMEHHU.

4. JlaiiTe kaccuuKamuio MoJieIeit o crmocod6am BOTUIOMICHHUS.

5. Kakue nBa Tumna q[uHaMUKHU MOJIETIEH CUCTEMBI CYIIECTBYIOT?

6. Uto mipeacTaBisitoT cO00H aOCTpaKTHBIE MOJIEIH M KaKOBA POJIb SI3BIKOB B HUX?
7. OnumwuTe Tpu BUA TOJ00MS MOJICTH U OpUTHHATIA.



8. Uto mpencTaBisioT co0oii 3HaKoBbIe Moaenu? UTo Takoe CUrHamn?

9. YUto nzyyaer ceMHOTHKA?

10. Kakue Tpu rpynnsl OTHOIIEHUH MEXy 3HAaKaMU CYLIECTBYIOT?

11. Ha3oBuTe riaaBHbIE pa3inyuus MEXKY MOJEIBIO U IEHCTBUTEILHOCTHIO.

12. SIBnsieTcst 1M yIIPOIIEHUE CPEICTBOM JIJISl BBISIBJICHHS TTIaBHBIX 3()(DEKTOB B UCCIEAyeMOM
SABJIICHUU?

13. Kak onpenenuts Mepy NPUEMIIEMOCTH  pa3fiMyusi  MEXIYy MOJACIbI0 U
NEUCTBUTEILHOCTRLIO?

14. HazoBuTe 1Ba acriekTa KOHEYHOCTU MOJIEIH.

15. Ilepeuucnure ¢akTopbl, KOTOpbIE TIO3BOJSIIOT C IOMOIIBI0 KOHEYHBIX MOjeNei
oToOpakaTh OECKOHEUHYIO ICHCTBUTEIBHOCTD.

16. HazoBuTe NpUYMHBI YIIPOLUIEHHOCTH MOJICIICH.

17. Ha3oBuTe 1Ba 3BPUCTUYECKUX KPUTEPHSI HCTUHHOCTH MOJIETH 110 DUHIITEHHY.

18. HazoBuTe nBa BUAa MpUOIMKEHHOCTH MOICIIH.

19. Chopmynupyiite onpezneneHue aieKBaTHON MOJIENIH, IPUBEAUTE IPUMEPBHI.

20. Ha3oBuTe yclioBus peaau3aluy MOJIEIH.

21. HazoBuTe COCTaBIAIONINE YACTH MTOHSATHS MOJICIIH.

22. Onumure CTPYKTYpy MOJHON MOJIENN SKOJIOr0-MaTeMaTUYECKON CUCTEMBIL.

23. KakuM# COOTHOIICHUSMHU OIUCHIBACTCS (DYHKIMOHUPOBAHUE 3KOJOT0-3KOHOMHYECKON
CUCTEMBI B 11eJIOM?

24. OnuiuTe ¥ TpOoAHATIM3UPYHUTE MOJIETh CIPEANIPUATHE — PECYPCY.

25. Kakas cTparerus SBISETCS ONTHUMAIbHOM € TOYKM 3PEHUS  yCTOMYHMBOCTH
(YHKIIMOHUPOBAHUSI CUCTEMBI?

26. Ilepeuncnute ciocoObl y4eTa aHTPOIOTEHHOTO BO3/ICHCTBHUS B MOJIETISIX SKOCUCTEM.

27. Onuiure ¥ NpoaHaTu3upynTe MOJENIb ONTUMAILHOTO cOOpa ypoKasi.

bnok 2 (ymetsn)

1. Uem 00BsICHSETCS MHOXKECTBEHHOCTb BXOJIOB U BBIXOZIOB MOJIENU «UEPHBIHN SIIUK»?

2. Kakumu myTSIMH TPOBOJUTCS HCCIEAOBaHHE OOBEKTa C TMOMOIIBIO MOJEIHA YEPHOTO
SIIAKa’?

3. daiiTe onpeneneHne MOJIETN COCTaBa CUCTEMBI.

4. B ueM COCTOUT CI0XKHOCTb OCTPOECHUS MOJIEIHN COCTaBa?

5. Uto Ha3wiBaeTcsi CTPYKTypoil cuctembl? Kak COOTHOCSTCS Mexay cOOOW TOHSATHUS
«CTPYKTYpay, «3JIEMEHT», OTHOLICHUS»?

6. KakoBa 0CHOBHas CI0KHOCTb IIPH MOCTPOCHUH MOJIETU CTPYKTYPhI CUCTEMBI?

7. KakoBsl 3Tambl pa3BUTUS CUCTEM 00pabOTKHU TaHHBIX?

8. OnuiuTe OCHOBHBIE MPUHIMITBI KHOSPHETUKH.

9. B ueMm 3aKkioyarOTCd DSKOCUCTEMHBIM W NOMYJIALMOHHBIM IOAXOAbl K HW3YYEHHUIO
DKOJIOTUYECKHUX CUCTEM?

10. Kak cTtpoutcst uepapxus Mozaeneu?

11. Ha3oBuTe CBOMCTBA 3KOJIOTMYECKUX CUCTEM.

12. B 4eM COCTOMT CUCTEMHBIN MOAXO0/ K U3YUEHHIO SKOCUCTEM?

13. [lepeuncnure 3Tanbl CACTEMHOTO aHAJIA3A.

14. Kakue nanHble HEOOXOAUMBI Il HIOCTPOCHUS MAaTEMaTHUECKOW MOJIENIN SKOCUCTEMBI?

15. Yto mpencrasiser co60i MaTeMaTuyecKas HHTepIpeTalns yCTOWYMBOCTH IKOCUCTEM?

broxk 3 (Bmanets)

1. Kak BBISBISETCS CTENIEHb HCTUHHOCTH MOJIENICH?

2. Kakum o0pa3om coueTaroTcsi HCTHHHOE U JIOKHOE B MOJACN?

3. HazoBuTe OCHOBHBIE TPUUYMHBI U 3aKOHOMEPHOCTH TUHAMUKUA MOJEIIEH.
4. B 4yeM COCTOAT CIOAKHOCTU AJITOPUTMHU3AIMHN MTPOLECCA MOJIETIUPOBAHUSA?
5. OnuiuTe NPpUHIKUI Pa3BUBAIOLIEHCS MOICIIH.

6. Kak mpoucXoIuT ecTeCTBEHHAs! ABOJIOIUS MOJIEeH ?

7. N300pasute cxemy MpOCTPAHCTBA MOJIEIICH CUCTEM.



8. JlaiiTe onpeneneHNe MOAEIN «UEPHBIH SIIKK», IPUBEIUTE PUMEDP TAKOH MOJIENH.

9. B 4yeM 3akito4aeTcsi TPyAHOCTh TOCTPOCHUSI MOJEIN YEPHOTO SUKa?

10. Kakue (hakTopbl yUUTHIBAIOT MATPUYHBIE MOJEIH U B YEM MX JOCTOMHCTBA?

11. YTo no3BOJIAIOT MPOTHO3UPOBATH MATPUYHBIE MOJIETIN?

12. CdopmymnupyiiTe OCHOBHBIE TOHSATHS CHCTEMHOTO aHaJM3a MPUMEHHUTEIHHO K
MOJICIIMPOBAHUIO SKOCHCTEM (OHOTEOIIEHO30B).

13. Onuiure cucTeMy KpyroBopoTOB BEIIECTBA U MOTOKOB 3Hepruu B BI'LI.

14. Tlpoananu3upyiiTe MOJEIb 03€PHONU SKOCUCTEMBI.

15. Uro Takoe 3BTpodUKaIvs IPecCHOBOIHBIX BogoeMOB? [IpoaHanu3upyiiTe 3TOT Mpoiece ¢
MIOMOILBIO PACCMOTPEHHOM MOJIENH.

16. ChopmynupyiiTe MPUHIIUITEI MOJCIUPOBAHMSI SKOIOT0-IKOHOMHUYECKUX CHUCTEM

17. CdopmynupyiiTe OCHOBHBIE TOHSATHUS CHUCTEMHOIO aHaiu3a MPUMEHUTENIBHO K
9KOJIOTUYECKUM CUCTEMAM.

MeToauuyecKkue MaTepHuaJibl, XapaKTCPU3YIOIIME NNPOLUHECAYPLI OLICHUBAHUA

WuauBHUyanbHBI CEMECTPOBBIN PEHTHHT CTyAEHTa (POPMHUPYETCS HA OCHOBE JEHCTBYIOIIETO
B BY3e Ilonoxenus "O mnpoBeneHMHM TEKYLIETO KOHTPOJIS YCIHEBAEMOCTH M IIPOMEXYTOUHOMU
aTTecranuu odydarommxes'.

B Teuenue cemectpa CTYAEHT MosiydaeT Oajuibl yCIIEBA€MOCTH 32 BBIIOJIHEHUE BCEX BUIOB
y4eOHBIX  IOPYYEHUM: NOCELIEHUEe  JIEKLUI,  BBINOJIHEHHWE  JJaOOpaTOpHbIX  padoT.
Juddepenunpyemslii 3a4eT BBICTABIAETCS B CIyyae, €ClIM UTOr0Basi OLEHKA CTYIeHTa COCTaBIIsIET He
menee 50 Oanos.

MakcumanbHas cymma 0ajuioB, Habupaemasi CTyI€HTOM 1o AucuuiinHe pasHa 100.

Orenka | OneHka 1o mkane O6ocHoBaHME Yposeno

B chopmuposannocmu
Oamnax KomnemeHnyuil
bonee | «OtmmaHO» Conepxanne Kypca OCBOCHO Boicokuii yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEO0OXO0IMMBIC TTPAKTUICCKUE HABBIKA
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOpMUPOBaHBI, BCE
MPeyCMOTPEHHBIE MPOTPaMMON
oOyueHus: yueOHbIe 3aJaHUs
BBIIIOJIHEHBI, KAUECTBO UX
BBIITOJTHEHUS OI[CHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMATHbHOMY

66-80 | «Xoporo» Coneprxanue Kypca OCBOEHO IIpoosunymutii
MOJTHOCTBIO, 6€3 TTPo0eoB, yposeHb
HEKOTOpBIE MTPAKTUYECKIE HABBIKU
paboThI C OCBOEHHBIM MaTEPUATIOM
c(OpPMHPOBAHBI HEAOCTATOYHO, BCE
MPEeIyCMOTPEHHBIE MPOTPaMMON
o0y4eHus1 yueOHBIC 3aTaHUS
BBITIOJTHEHBI, KAYECTBO BHITIOTHEHUS
HU OJIHOTO M3 HUX HE OIEHEHO
MUHUMAaIbHBIM YHCIIOM OaJIJIoB,
HEKOTOPBIC BUJIBI 3aJIaHUH
BBITIOJTHEHBI C OLTUOKAMU




50-65 | «Y1OBIETBOPHUTEIHHOY Coneprxanue Kypca OCBOEHO Ilopozoeuwiit yposens
YaCTUYHO, HO MTPOOETIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XO0IMMBIE IPAKTUYECKHE HABBIKU
paboThI ¢ OCBOSHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX
porpamMmoii 00y4eHus: yaeOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPBIC M3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OUTMOKH

Menee | «HeynosnerBopurenbHo» | CoaepikaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/MMBbIE IPAKTUYECKNE HABBIKU | chopmuposanst
paboThI HE CHOPMHUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
CoJIepIKaT rpyObIe OMHUOKH

3. 3agaHus B TecTOBOM (popMe 1O TUCHUILINHE
IIpumepsl 3anaHmii:
MarepuanbHble CHCTEMBI — 3TO:
a. CucTeMbl HEOPraHUYECKOU MTPUPOJIBI
b. IlonsTHs, TUNIOTE3BI, TEOPUH, HAYYHBIE 3HAHUS
c. CucreMbl HEOPraHUYECKOU MTPUPOJIBI U JKUBBIE
d. Cucremsl KHuBBIC

Korz[a AAaHHBIC U3BECTHBI TOYHO MPOUECC MPHUHATHUA pGHIeHI/Iﬁ OCYHICCTBIIACTCA:
a. B ycioBusx pucka

b. B ycnoBusx HeonpeneaeHHOCTH

c. B ycimoBusXx onpeneneHHOCTH

d. B ycnoBusix mpenonpeieIeHHOCTH

Y CTONYHMBOCTH CUCTEMBI — ATO:

a. CmocoOHOCTh TMHAMHYECKOM CUCTEMBI COXPAHAThH JBMKEHUE 110 HAMEUEHHON TPaeKTOPHH,
HECMOTPs Ha BO3JICHCTBYIOIIME HA HEE BO3MYILLEHUS

b. OTHOCHTENIbHOE TMHAMUYECKOE TIOCTOSIHCTBO COCTaBa M CBOMCTB BHYTPEHHEH CpeIbl

c. CrnocoOHOCTP MHOXECTBAa DIEMEHTOB CHCTEMBbl OOpa30BBIBATH  OMpPEACIECHHYIO
IIEJIOCTHOCTD, €AMHCTBO

d. CiocoOHOCTh COXpaHATh TOMEOCTa3UC CUCTEMBI

MOACIN SABJIAIOTCA (I)OpMOfI opraHu3alii " TMPCACTABICHUSA 3HaHPIfI,
CpEACTBOM COCANMHEHUA HOBBIM 3HAHHH C HUMCIOIINMHUCH.

MOJICNIA SIBJISIFOTCSI  CPEJICTBOM  YIIPABJIIEHUSA, CPEIACTBOM OpraHU3aIluu
MPAKTUYECKUX JEHCTBHIA, CIIOCOOOM MpeACTaBlIeHUs 00pa3lloBO MPaBUIBHBIX ACHCTBHIA WU UX
pe3yinbTaTa, T. €. ABJIAI0TCS pabounM MpeICTaBICHUEM LIeTeH.

[TonHbI epedeHb TeCTOBBIX 33JaHUN C YKa3aHUEM MPAaBUIBLHBIX OTBETOB, pa3MelleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaL[I/IOHHO-O6p3.30BaTeJ'ILHOM rnopraje HWHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=4140&cat=65096%2C196309&lastchanged=
651072&deleteall=1&category=65094%2C196309&gbshowtext=1&recurse=0&recurse=1&showhid
den=0

OI_IGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPAaBUJIBHO BBIITOJIHCHHLIX TCCTOBBIX 3a,Z[aHPII>'I N3 ux
oOmero yucia.



