MHWHOBPHAYKU POCCUA

denepanbHOE TOCYIapCTBEHHOE OI0HKETHOE
o0pa3oBaTeNbHOE YUPEeKICHUE BhICIIEI0 00pa30oBaHUs
«AcTpaxaHCKMi rocynapcTBeHHbIN yHuBepcuTeT uMenu B. H. Tatumesa»
(AcTpaxaHckuii TocyapcTBeHHbIN yHHBepcUTEeT UM. B. H. Tarumesa)

COI'ZTACOBAHO
PykoBonurens OITOII

-

«06» I/IIOHSI‘V2024 I.

C.H.bopucko

YTBEPXIAIO
3aBenyronuii kKageapoit MaTeMaTHKN U
nH(pOpMaTUKH

-

C.H.bopucko

«06y ntoHst 2024 1.

PABOYASA ITPOTPAMMA JUCHUIIJIMHBI (MOAY JIS)
MareMaTH4eckoe MOAEIMPOBAHHE HHIKEHEPHBIX 32124

CocraButens(-1)

CormacoBaHo ¢ pa6OTOI[aTeJ'I$IMI/II

Hanpasnenue noarotoBku /
CHEHATbHOCTD
Hanpasnennocts (npoguis) OITOIT

KBanuduxarms (cTeneHs)
dopma 00yueHust

l'ox mpuema

Kypc

Cemectp

Bopucko C.H., K.T.H., 1011eHT, 3aBKadeapoii 3SHMU;
Mycragaes H.I'., K.T.H., 1oueHT kageapst 3HMU;
Tumomkun A.A., K.T.H., 101eHT Kadeapsl 3HMU;

ITankoBa A.P., accucrent kapenpor 3tMU.

JIutBunoB C.II., K.T.H., 3aMeCTHTEJIb KOMAHIUPA
BolickoBoIi yacTu 15644 no Hay4yHo-
HCCJIeI0BATEIbCKOM M HCIIBITATEJILHOM padore;

Tumomkun A.A., K.T.H., CTAPIINIA HAYYHBII
COTPYIHHK - HAYAJIbHUK HAYYHO-
HCCJIC0BATEIBCKOI0 HCNIBITATEIbHOIO OT/AEIA
BOlCKOBOI yacTu 15644;

09.03.02 UupopManOHHBIC CHCTEMbI M TEXHOJIOTHHU

IIpoexTHpOBaHMe M CONPOBOKICHUE
UHGOPMALMOHHBIX CUCTEM
O0axajaBp

OYHas
2022

2

4

3HameHck — 2024



1. HEJIU U 3AJJAYHU OCBOEHUA JUCHUAIIJIMHBI (MO1Y JIS)
1.1. IenssiMu OCBOEHUS IUCHUIJIMHBI (MOXYJS) SBIAIOTCS TMOJIMOTOBKA CTYIAEHTOB B
OTHOILIEHWU MCIOJb30BaHUSI METOJOB MAaTeMaTH4YECKOTO U KOMIIBIOTEPHOIO HWMHUTALIMOHHOTO
MOJICIIMPOBAHUS VISl PEIICHUS CIIOKHBIX MHKCHEPHBIX 3a]1a4.

1.2. 3agaum oCBOEHHS IMCHUILVIMHBI (MOXYJIsl): MOJATOTOBKA CTYJIEHTOB B OTHOIIEHUH
KCIIO0JIb30BaHUSI METOJJOB MATEMATUYECKOTO U KOMITBIOTEPHOTO UMUTAIMOHHOTO MOJICIUPOBAHUS JIJIsI
peIeHusT CIIOKHBIX HWHXKCHEPHBIX 3aJlad; OCBOCHHE CTYJIEHTAMHW HHCTPYMEHTAJIbHBIX CPEICTB H
MH()OPMAIIMOHHBIX TEXHOJIOTHH, 00eCTIEUUBAOIINX MOAMCPKKY paOOThl HHXKEHEPOB MPU PEUICHUH
poeCCHOHAIBHBIX MAaTEMaTUYECKHUX 3a7a4 U YIITYOJICHHE TO3HAHUW IO PEIICHHIO 3a/1a4 BBICHICH
MaTEMAaTHKH.

2. MECTO JJUCLUMILIAHBI (MOAY.JIS) B CTPYKTYPE OIION

2.1. Y4yeOHas aucuumniuHa (MOAYJdb) OTHOCHTCS K BapHaTUBHOMW dYacTH (DJIEKTUBHBIC
mucturuabel) b1.J1.07.02 610ka 1 moaroroBku OakanaBpoB. OHa JIOTMUECKH M COJEPKATEIBHO-
METOJIMYCCKU B3aUMOCBS3aHA C AUCIHMIUIMHAMU 0a30Boi vactu: MH(MOpMaMOHHBIC TEXHOJOTHH,
Texnonoruu nporpammupoBanusi, [[porpammupoBanue Ha si3bIKe BHICOKOTO ypoBHs, [Ipencrasienue
3HaHUW B HHPOPMAIMOHHBIX cHcTeMax, OnepallnoOHHbIC CHCTEMBI, U BAPUATUBHOM YacTH: ¢ poBas
obpaboTka nHpopmarmu, Opranuzanus 9BM u cucrem.

2.2. /lns u3ydyeHUs] NAHHOW y4eOHOM NMCUMILVIMHBI (MOAYJsl) HEOOXOAUMBI CJeaYHIIHe
3HAHMS, YMeHHs, HABBIKH, (pOpMHUpPYeMble NPeAIIECTBYIIUMHA Y4YeOHBIMH JUCHUIIMHAMU
(moayasimu): [loHsTHe 00 WHXKEHEPHBIX 3aJa4yax, CBSI3aHHBIX cO cdepol UHGOPMAIMOHHBIX
TexHoJorui. PasHuIa MeXIy WHKEHEPHBIMH M U300peTaTelbcKuMu 3amadamMu. OCHOBHBIC IICNU
pellleHrs HHXEHEepHbIX 3amad B cdepe uHGOpMaNUOHHBIX TexHoimorud. Homenknatypa
OTpaHUYCHUH, KOTOpbIE NPHUXOIUTCS YUYUTHIBATH NPHU PEIICHHUH HHXXEHEpPHBIX 3anad. Llemu u
OCHOBHBIE 3a/laud MaTE€MaTUYeCKOro MOJEIUPOBAHMUS TMPU PEIICHHWH HHXXEHEPHBIX 3ajJad.
MareMatuueckuii amnmapaT UCIIOIb3YEeMBbIi ISl TOCTAHOBKHM WHXKEHEPHBIX 3aaa4d. OOIIre mMpUHIIUIIBI
M METoAbl MaTeMaTHMYeCKOTO  MOJEIMPOBAHMS  WHXEHEpHbIX  3amad. Kmaccuduxammu
MaTeMaTUYeCKUX MOJENeH HJisi pEIIeHHs WHXEHEPHBIX 3aJad B 3aBHCUMOCTH OT BHJA
MOJIETTUPOBAHUSI U CBOMCTB MOJEIHUPYEMBbIX 00BheKTOB. Dopmanu3anus U cxemaruzaus 00beKTOB,
CBSI3aHHBIX C pEIIeHHEeM HH)XEHepHbIX 3anad. Mcnonb3oBanne OBM nns neneil MareMaTH4eCKOTrO
MOJETMPOBAaHUSl HMHXKEHEpHBIX 3adad. OOmas XapakTepUCTHUKa aJITOPUTMOB  pead3aliu
MAaTeMaTUYECKUX MOJENIECH, BO3MOXHOCTH paclapauieIMBaHUM BBIYUCIUTENBHBIX IMPOLECCOB MpHU
MozenupoBaHuu. [loHATHE ageKBaTHOCTH MOJENU IO OTHOIICHHIO K MOJAETUPYEMOMY OOBEKTY.
Oc0OEHHOCTH MOJIETUPOBAHUS JETEPMUHUPOBAHHBIX W CTOXACTHYECKUX CHUCTEM U OOBEKTOB.
Ucnons3oBanne Mojaeneil A UCCAEAOBaHUS  MOBEACHUS  MOJACIHUPYEMOW CHUCTEMBl U
MPOTHO3UPOBAHUS €€ COCTOSHUS B OYAYIIEM C TOMOIIbIO BBIYUCIUTEIBHBIX HKCIIEPUMEHTOB.
Meroabl M TEXHOJIOTMHM MPUHATUS PEIICHHWH, CBA3AHHBIX C MH)KEHEPHBIMHU 3aJauaMH, Ha OCHOBE
pe3yabTaTOB BBIYHCIIUTEIIbHBIX AKCIIEPUMEHTOB. DKCMEePUMEHTAIBHO-CTATUCTUYECKOE
MozaenupoBaHue. lcnonb3oBaHue nOpUHIMOA ~ “‘UEpHOr0  SAIIMKA  MOpPU  MaTEeMaTUYECKOM
MOJICIIMPOBAHNN HWHXKEHEPHBIX 3amad. OCOOCHHOCTH MOJEIMPOBAHUS HEMPEPBHIBHBIX IPOIIECCOB,
OIMMCHIBAEMBIX PA3NUYHBIMU THIMAMU U GEepeHINATbHBIX YpaBHeHHH. MaTemaTuueckue MoJenu
WH)KEHEPHBIX 3a7[a4, CBA3aHHBIX C MPOIIECCAMH MacCOBOTO oOcCTykuBaHus. [IpakTrdeckue mpuMepsl
MOCTPOEHHUSI MAaTEMaTUUYECKUX MOJIETIEH AJI pelIeHUsI HEKOTOPBIX MHKEHEPHBIX 3a/1a4, CBSI3aHHbBIX CO
cdhepoit HHPOPMAITMOHHBIX TEXHOJIOTHIA.

2.3. MMocaenyomme yyedOHbIe TUCIHUIIUHBI (MOAYJH) U (MJIM) MPAKTHKH, JJIsI KOTOPBIX
He0O0XO0AMMBbI 3HAHHWS, YMEHMS, HABBIKH, (pOpMHpYyeMble JAHHOH Y4eOHOH JUCHUIINHOH
(MmonyJsiem): WNudpopmanronHsie TEXHOJIOTHH, Texnonornu IIPOrpaMMHUPOBAHUS,



[IporpamMmupoBaHue Ha sI3bIKE BBICOKOTO ypoBHs, IIpencraBinenue 3HaHUM B MH(OPMAIIMOHHBIX

CHUCTCMaAX,

3. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 11O JUCHUIIVIMHE (MOOYJIIO)

[Ipouiecc oOCBOEHHS MUCHUIUIMHBI (MOIyJsl) HampaBlieH Ha (OpMHpOBaHHE 3IIEMEHTOB
cnenyromen(nx) xomnereHuu(uit) B coorBerctBun ¢ ®I'OC BO u OIIOII BO mo nmannomy
HaIpPaBJICHUIO MTOJATOTOBKHU / CHIEIIUATIbHOCTHU

0) obmenpodeccruonanpHoM(bix) (OITK):OITK-1.
Taoauna 1 — lekomno3uuusi pe3yJibTaToB 00y4eHu st

Kon [InanupyemMble pe3yabTaTbl OCBOCHUS AUCIUTIIIUHBI (MOTYJIs)
KOMITETEHLIMU 3HaTh YMeTh Bnaners
OIlK-1 NOIIK-1.1 metonuku | MOIIK-1.2 npumensats | UOIIK-1.3 METOAAMH
Crnocoben MIOKCKa, cbopa U | METOJUKU MOKCKa, | TIOUCKA, cbopa u
OCYIIECTBIATH | 00paboTKM wWH(pOpManuy; | coopa U 00pabOTKH | 00pabOTKH,
TIOHCK, aKTyallbHbIE POCCHIICKUE U | HH(OPMALINY; KPUTHUYECKOrO aHaIHU3a U
KPUTUYECKHUH | 3apyOeKHBbIE MCTOYHHUKH | OCYIIECTBIIATH CUHTE3a  HWH(OpMaIuu;
aHaIu3 u | uHbpopManmuu B cdepe | KpUTUUECKUI  aHAIMU3 | METOJUKON CHUCTEMHOIO
CUHTE3 npodeccnoHaTEHOM u CUHTE3 | OJX0/a HJisi pelIeHus
uHpopmanuu, | JesITeNbHOCTH; MeTo[ | nH(pOopMaLuHy, MOCTABIICHHBIX 3a7ay.
MIPUMCHSIT CHUCTEMHOTO aHaJIH3a. MIOJIy4E€HHOU u3
CUCTEMHBII pa3HbIX HUCTOYHHUKOB;
MoAXon  JAJIA MIPUMCHSIT
pelieHus CUCTEeMHBI  TOIXOA
MOCTaBJIEHHBIX TUTSt pelIeHus
3azaq MOCTABIICHHBIX 3aJ1a4.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)
TpymoeMKOCTh OTIETbHBIX BHUJIOB y4€OHOW pabOThl CTYJEHTOB OYHOH, OYHO-3a0YHOW U
3a04HOM (hopM 00ydeHus npuBeeHa B Tabnuue 2.1.

Tab6anna 2.1. TpynoeMKoCTh 0TAeIbHBIX BHI0B Y4e0HOI padoThl Mo gopmam 00y4eHHs

Bun yuebHol 1 BHEyueOHOM paboThI JUIsL OYHO-3204HOM GopMbl 00yUeHus

O0beMm JAUCIHMIIIIMHBI B 3a4CTHBIX CANMHUIIaX 3

O0beM IUCIUILIMHEL B aKaJeMUUYECKUX dacax 108

KonrtakTHas paboTta 00ydaronuxcs c 36
npenojaBaresieM (BCero), B TOM 4YHcie (Jac.):

- 3aHATHA JICKITUOHHOI'O THUIIA, B TOM YHCIIC:
- IpaKkTU4ecKas MOJArOTOBKA (eCiH
MPEAYCMOTPEHA)

- 3aHATUS CEMHUHApPCKOro THMa  (CeMHUHapBhI,
MIPaKTUIECKHE, Ta00paTOPHBIC), B TOM YHCIIC:
- MpaKkTU4ecKas MOArOTOBKA (eCiH
MIPEAYCMOTPEHA)

36

- B XOJ€ IMOAIOTOBKH M 3alllUTHI KprOBOf/'I pa60T511

- KOHCYIbTAIHs (IpeIPK3aMeHaOHHAs)

! Yucnosrle jaHHbIE B TaHHOM CTPOKE COOTBETCTBYIOT TPYJOEMKOCTH, yKa3aHHOM B yueOHOM ruiane B cronbue «KP/KIT»
Ecnu kypcoBast paboTa He IperycMOTpeHa — HE0OOX0IUMO yIaJUTh cTpoKy «KoHTakTHas paboTa B X0J€ MOATOTOBKU H
3aIIUTHI KYPCOBOH paObOTHI».

2 Yycnosele JaHHBIE B JAHHOU CTPOKE COOTBETCTBYIOT TPYJAOEMKOCTH, YKAa3aHHON B yueOHOM IulaHe B cronbue «KoHc.
(mst Tp.)»



Bun yueOHoM 1 BHey4eOHON pabOThI

JUISl OYHO-3209HON (HOPMBI 00YUEHUS

- IPOMCXKYTOYHAsA aTTCCTallud 110 I[I/ICL[I/IHJII/IHGB

CamocrosTenpHas pabora oOydaronuxcs (Jac.)

72

dopma IpoOMEKyTOUHON aTTeCTAMK 00yHarOIIEroCs

(3auet/HK3amen), cemecTp (bI)

Ok3ameH — 4 ceMecTp

CogepxaHue UCHUIUIMHBI, CTPYKTYPHpOBaHHOE IO TemaM (pa3geiiaM) C yKa3zaHUEM
OTBEJICHHOTO HAa HHUX KOJUYECTBA aKaJeMHUYECKHMX YacOB W BHUJOB YUYCOHBIX 3aHATHH W

CaMOCTOSITENIbHOM pabOThL, A1 KaxKA0W (hopMbI 00yUeHUS MpeCTaBlIeHO B Tabnuie 2.2.

Taoauna 2.2. CTpykTypa H coJepkanue TUCUUIIMHBI (MOIYJIs1)

Konrakrthas pabora, yac. dopma
JI 113 JIP TCKYyHICTro
" KOHTPOJIIS
S | ycmeBaeMOCT
Pazpgen, TeMa QUCITUILIMHEI KP | CP, g u, popma
(Momyns) B B B [ |wuac.| 2 | mpomexyTou
Ta. | II3 | Tu. | JIP | T.9. | KIT é HOIL
M1 HIT 1 aTTecTaluu
[no
cemecmpam]
CemecTtp 4.
Tema 1. Honsimue 06 4 8 TBopueckoe
uHdCeHepHbIX 3a0auax. Pasnuya 3a/iaHue
MeNCOY UHHCEHEPHBIMU U
U300pemamenbCKuM 3a0a4amu.
OcHogHule yenu peuteHus
UHOICeHepHbIX 3a0ad 8 chepe
UHDOPMAYUOHHBIX MEXHONO2UIL.
Homenxnamypa oepanuuenuil.
Tema 2. Llenu u ocnosuwvle 3a0auu 4 8 Komnoksuy
Mamemamu4ecKo2o M
MOOenupoBanus npu pewenuu
UHIICEHEPHBIX 3a0aH.
Mamemamuueckuii annapam
UCnOb3YeMblll OJil NOCMAHOBKU
UHJICEHEePHBIX 3a0aY
Tema 3. Llenu u ocnosmwvle 3a0auu 4 8 Komnoksny
Mamemamu4ecKo2o M,
MOOenupoBanus npu peuenuu nenoBast
UHIICEHEPHBIX 3a0aH. urpa
Mamemamuueckuii annapam
UCnob3yembulil 0Jisl NOCMAHOBKU
UHIICEHEPHDIX 3a0aH.
Tema 4. Knaccugpuxayuu 4 8 Komnnoksny
Mmamemamuyeckux mooenei Oist M,
PeuleHus: UHICEHEPHBIX 3a0at. cOO00IIEeH e
Dopmanusayus u cxemamuzayus
00beKmMOo8, C6A3AHHBIX C
PpeueHueM UHNCEHEePHBIX 3a0ay
Tema 5. Hcnonvzosanue DBM 0as 4 8 Komnoksuy
yeneti MAmemamuiecko2o M

MO()EJZMPOGCIHM}Z UHIHCEHEPHBIX

3 Yucnosple JaHHBIE B JAHHOH CTPOKE COOTBETCTBYIOT TPYAOEMKOCTH, YKa3aHHOI B yue6HOM muiane B cronbue «KITA»




KonrakTtHas paboTa, yac. ®opma
JI 113 JIP TEKYHIIETO
o KOHTPOJIS
S yCIIeBaeMOCT
Pazgen, Tema muCHHUIUTMHEL KP | CP, g u, hopma
(Moyss) B B B [ |wuac.| £ | mpomexyrtou
J | 1u | I3 | tu. | JIP | T9. | KIT e HOM
HIT HIT HIT = aTTecTaluu
[no
cemecmpam]
3aoay. Obwas xapaxmepucmuxa
AneopUMMO8 peanuzayuu
Mamemamuieckux mooenetl
Tema 6. Ilonssmue adeksamuocmu 4 8 Komnoksny
Mooenu no OMHOWEHUIO K M,
MOOenupyemomy oovexmy. nenoBas
OcobenHocmu MoOenuposanus urpa
OdemepMuHUpOBAHHYIX U
CIMOXACMUYECKUX CUCEM U
00beKmog
Tema 7. Hcnonvzoeanue mooeneti 4 8 Komnoksny
0751 UCCNIEO08AHUS NOBEOCHUS M,
MOOenupyemou cCucmemoi. COO00IIEHNE
Memoowr u mexnonozuu npunsmus
peuieHul, C6A3aHHbIX C
UHIICEHEPHBIMU 3A0a4amu, Ha
OCHOBE Pe3yIbmAamos
BHIHUCTIUMENBHBIX IKCNEPUMEHNOE
Tema 8. DxcnepumenmanvHo- 4 8 Komnoksny
cmamucmuieckoe M,
Mmooenuposanue. Mcnonvzosanue nenoBast
npunyuna “ueprnoeo auwura’ npu urpa
MaAMmemMamuiecKom
MOOEUPOBAHUU UHICEHEPHBIX
3a0au. Ocobennocmu
MOOenUpoBanUs HeNnpepbiGHbIX
npoyeccos, ONUCHIBAEMbIX
PA3TUYHBIMU MURAMU
oughghepenyuanvrvix ypasrenuil
Tema 9. Mamemamuueckue 4 8 Komnoxsny
MOOeNU UHIICEHEPHBIX 3a0at, M,
CBA3ANHBIX C NPOYECcamu COOOLIeHHE
MACCO8020 OOCTYHCUBAHUS
KouncyabTanumn
KoHTpoJb npomMeskyTo4HOIM
i aTTeIc)Taumf Jkzamen
HUTOI'O 3a cemecTp: | | 36 | | | | | 72 |

VYciioBHBIE 0003HAYEHUS

JI — 3ansTHs nekuuoHHoro tumna; [13 — npakTuueckue 3anstus, cemuHapsl, JIP — maboparopHsie

pabotsr; KP — kypcoBas padora; CP — camocrosiTenbHas paboTa 1Mo OTAeIbHBIM TeMaM




Tadanua 3 - MaTpuua cooTHeCceHHsI Pa3/IeioB, TeM Y4eOHOH THCHUTIHHBI (MOAYJIs) H

¢dopMupyeMbIX B HUX KOMIIETEHIIH

Temur,
paszoenvl
OUCYUNTUHBL

Kon-
80
yacos

Komnemenyuu

(ykazwiearomes
KOMnemeHyuu

nepeuucienHvie

én.3)

p)
obwee
KOJU4ecms
0
KOMnemen
yut

OIIK-1

[TonsiTrie 06 MHKEHEPHBIX 3a7adax. PasHuma Mexmay
WH)XEHEPHBIMH U U300pETaTEIIbCKUMH 3aa9aMH.
OcHOBHBIE 1Ie]TH PEIIeHUs] MHKSHEPHBIX 3a/1a4 B cdepe
nH(pOpMaIMOHHBIX TeXHOJorui. Homenkmarypa
OrpaHUYECHUN

12

Ilenu 1 OCHOBHBIE 3a/1a4l MATEMAaTHYECKOTO
MOJIETIMPOBAHUS TIPU PEIICHUU MHKEHEPHBIX 3a7a4.
MaremaTuyecKuy anmnapar UCroJib3yeMbli IS
MMOCTaHOBKH MH)KEHEPHBIX 33724

12

O6H_[I/Ie IPUHIOUIIBI © METOABI MATCMATUYICCKOI'O
MOACIIMPOBAHUA WHKCHCPHBIX 3a1a4

12

Knaccudukanum MareMaTHaecKux MOJEICH s
pelieHus: MHXKEeHEepHBIX 3a1a4. Dopmanuzanus u
cXeMaTHu3alus 00bEKTOB, CBA3aHHBIX C PEIICHHUEM
WHXXEHEPHBIX 3aJ]1a4

12

Ucnonp3zoBanne 9BM 14 11eeii MaTEMaTHYECKOTO
MOJIEJIMPOBAaHUS MHXKEHEPHBIX 3a1a4. O0mast
XapaKTEepUCTUKA aJITOPUTMOB peaau3aiu
MaTeMaTHYeCKNX MoJelIeH

12

ITonsarue AICKBATHOCTHU MOJCJIU 11O OTHOIICHHUIO K
MoJIeTpyeMoMy 00bekTy. OcoOeHHOCTH
MOACIINPOBAHUA JETCPMUHHUPOBAHHBIX 1
CTOXAaCTUYECKUX CUCTEM U 00BEKTOB

12

Hcnonp3oBanmne Moieseit It HCCIeIOBAHMS ITOBEICHUS
MOJEIIUPYEMON cucTeMbl. MeTO1bl M TEXHOIOTUHU
HpI/IHSITI/Ifl pemeHI/Iﬁ, CBsA3AHHBIX C I/IH)KeHepHBIMI/I
3a/1auaMiy, Ha OCHOBE Pe3yJIbTaTOB BEIYMCIUTEIbHBIX
HKCIIEPUMEHTOB

12

OKCIEpUMEHTAIBHO-CTATUCTUYECKOE MOJIEIIUPOBAHHE.
Hcnonp30BaHre NpUHIKIIA “UEpPHOTO SIUKA” TpU
MaTEMaTUYECKOM MOJEIMPOBAHUM HHKEHEPHBIX 3a]ad.
Oco0OeHHOCTH MOJIETMPOBAHUS HEMPEPHIBHBIX
IIPOLIECCOB, OMMCHIBAEMBIX PA3IMUHBIMU TUIIAMU

T depeHIMaTbHBIX ypaBHEHUI

12

MareMaTruuecKkue MOJaeIIN HWHXXCHCPHBIX 3a/1a4,
CBS3aHHBIX C IMPpOonECCaMn MaCCOBOI'O O6CJ'IY)KI/IB21HI/I$I.

12

[TonsiTHe 06 MHXXEHEPHBIX 331a4ax. PasHuna Mexay
WHXEHEPHBIMU U N300pEeTaTeIbCKUMU 33/Ja4aMHU.
OCHOBHBIE 1IeNTU pellIeHUs] MHXEHEPHBIX 3371au B cepe
nH(pOpMallMOHHBIX TexHoNorui. Homenknarypa
OrpaHUYECHUN

12




Ilemn 1 OCHOBHBIC 3aJ]Ja4l MAaTEMaTHICCKOTO 12 + 1
MO/ICJIMPOBAHUS [IPU PEIICHUU WHXKEHEPHBIX 3a/1a4.
MaremaTuueckuil anmnapar UCIoJIb3yeMbId JJ1s1
MOCTAaHOBKU MHXKEHEPHBIX 3a/1a4

5. METOJAWYECKHUE YKA3AHUSA MO MPEIOIABAHUIO
W OCBOEHWIO TUCHUILIMHBI (MOY.JIA)

5.1. Yka3zanuus 14 npenogaBaresieil Mo OPpraHu3anuu M NPOBeJeHUI0 Y4eOHbIX 3aHATHI
1o JUCHHUNIHHE (MOIYJTI0)

OcHoBHble (OPMBI 3aHATUNA 1O JUCHUILUIMHE - JIEKIUM U MpaKTHUYeCKHe (CeMUHApPCKHE)
3aHSTHS.

Jlexuusi mpencTaBisieT CcOOOW CHCTEMaTHYHOE, IOCJIEI0BaTeIbHOE YCTHOE H3JI0KEHHE
IpenojaBaTesieM ONPEAEICHHOTO pa3/ena yueOHoM AucuunianHbl. CllyliaHue JEKUUU [IPEANonaraet
AaKTUBHYIO MBICIUTEIBHYIO JAESITEIbHOCTh CTYJAEHTOB, IVIaBHAS 3a/1a4a KOTOPBIX - MOHSTh CYIIHOCTb
paccMaTpuBaeMO TEMBI, YJIOBHTH JIOTHKY PACCYKICHUHU JIEKTOPA; PAa3MBIIUISSI BMECTE C HUM,
OLICHUTh €ro apryMeHTaIMI0, COCTaBUTh COOCTBEHHOE MHEHHE 00 Hu3y4aeMbIX MpolieMax Hu
COOTHECTH YCIBIIIAHHOE C TEM, YTO YK€ W3Y4eHO. [Ipu 3TOM CTYACHT JOJKCH KOHCIIEKTHPOBATH
(menatpb 3amMcu) W3MOKEHHBIM B JIEKIIMKM Marepuall. BeleHue KOHCIEKTOB SBIISETCS TBOPUECKUM
MPOIIECCOM M TpeOyeT Ompe/esieHHbIX YMEHHI W HaBBIKOB. LlerecooOpa3Ho cienoBaTh HEKOTOPHIM
MIPAKTUYECKUM cOBeTaM: (pOpMyIHpOBaTh MBICTU KPAaTKO M CBOMMH CIIOBaMH, 3aIUCHIBAs TOJIBKO
camMoOe CYIIECTBCHHOE; YYHUTBCS Ha CIIYX OTICNATH TJIABHOE OT BTOPOCTEIIEHHOTO; OCTaBISATH B
TEeTpaau TMOJsl, KOTOpPhlE MOXHO HCIOJb30BaTh B JallbHEHIIEM /i YTOUYHSIOIIUX 3aIluceH,
KOMMEHTapUEB, JTOMOJHEHMI; OCcTapaTbcs BhIPaOOTaTh CBOIO COOCTBEHHYIO CHCTEMY COKpAIeHMM
4acTO BCTPEYAIOIIUXCS CIOB (3TO JaeT BO3MOKHOCTh MEHBIIIE MUCATh, OOJIbIIE CIYIIATh U JyMaTh).
Cpa3y mocie JIeKIMM IIOJIE3HO IPOCMOTPETh 3alUCH U 10 CBEXHUM CJI€JaM BOCCTAHOBMTH
MPOMYIIEHHOE M JOIMUCaTh B KOHCIEKT. BakHO ySICHUTB, YTO JIEKIIHS - 3TO HE BECh MaTepHall 1o
M3y9aeMOl TeMe, KOTOpPBIH JaeTcsi CTYACHTaM I ero «3yopexkkwu». llpexme Bcero, 3to —
«IyTEBOJIUTENbY CTYJACHTAM B UX JaJbHEHIIel caMOCTOSITEN HON yueOHOI 1 HaydyHOU paboTe.

[IpakTueckoe (ceMMHApPCKOE) 3aHATHE - 3TO 0cobas popma yueOHO-TEOPETHUECKUX 3aHATUH,
KOTOpasi, KaK TMpaBUJIO, CIY)XUT [OMOJHEHHEM K JEKIHMOHHOMY Kypcy. Ero ornmuutenbHOi
OCOOCHHOCTBIO SIBJISICTCS AKTUBHOE YYacTHE CAMHX CTYJICHTOB B OOBSICHEHWM BBIHGCEHHBIX Ha
paccMmoTpenre mpobieM, BompocoB. [IpemogaBaTens naeT BO3MOXHOCTH CTYACHTaM CBOOOJHO
BBICKA3aThCsA IO OOCYXJIaeMOMY BOIPOCY W TOJBKO TIOMOTaeT WM TIPAaBHILHO TIOCTPOUTH
obcyxnenue. CTyaeHTHl 3a0JarOBPeMEHHO 3HAKOMSTCS C IUIAHOM CEMHHAPCKOTO 3aHATHS H
JTUTEPATypO, PEKOMEHIYeMOW I W3y4eHHUS JaHHOW TEMBI, 4YTOOBI HMMETh BO3MOXKHOCTH
MOATOTOBUTHCS K ceMHHapy. [Ipw MOAroToBKEe K 3aHATHIO HEOOXOAMMO: MPOAHAIU3UPOBATH €r0
TeMy, MOAyMaTh O IEJIM W OCHOBHBIX MpOOJeMaxX, BBIHECEHHBIX Ha OOCYKIEHHE, BHUMATEIHHO
MPOYUTATh KOHCIEKT JIGKIIMU O ITOW TeMe; M3YYUTh PEKOMEHIOBAHHYIO JUTEpATypy, Aenas Mpu
3TOM KOHCITEKT MPOYMTAHHOTO WJIM BBITTUCKH, KOTOPBIE TIOHA00SATCS TP 00CYKICHUU HA CEMHHApE;
nmocraparbCcsi cHOpMYIHpPOBaTH CBOE MHEHHE MO KaXJIOMY BOMPOCY M apryMEHTHPOBAHO €ro
obocHoBaTh. [lpakTHueckoe (CEeMHHApPCKOE) 3aHATHE IOMOTAaeT CTYACHTaM TJyOOKO OBJAETh
MPEeIMETOM, CIIOCOOCTBYET Pa3BUTUIO YMEHUSI CAMOCTOSATENBHO paboTaTh ¢ YUeOHOU IuTepaTypoil u
JOKYMEHTaMH, OCBOCHHUIO CTYJACHTAMH METOJOB HAy4YHOW pabOThl W NPUOOPETCHHIO HABBIKOB
HAy4YHOU apryMeHTAaIllH, HaydHOro MblluieHus. [IpenogaBarento xe paboTa CTyIEHTOB Ha CEMUHApE
MTO3BOJISIET CYJTUTH O TOM, HACKOJIBKO YCIICTITHO OHM OCBAaWBAaIOT MaTepHaj Kypca.

5.2. Yka3zanus Ajs 00y4arUUXCH M0 OCBOCHUI0 TUCIHUILIUHBI (MOIYJII0)

CamocTtosiTenpbHas padoTa CTYJIEHTOB SBIISACTCS OJHUM M3 OCHOBHBIX BHJIOB YYCOHOM
JeSTebHOCTH U TIPEINoiaraeT u3y4eHrue BOIMPOCOB, HE BOMIEANINX B OCHOBHOM TUTaH 3aHATUH.

BaeaynutopHas caMmocTosTenbHas padoTa CTYACHTOB B By3e HE MEHEe BaKkHa, YeM
o0si3aTenbHbIe YueOHbIe 3aHATHS. Ee ycrenHocTh BO MHOTOM ONPEENsIeTcs TeM, HACKOIbKO YMETO,



palMOHAIBHO CaM YYalllMMCS CMOXET OpraHu30BaTb CBOM WHAMBUIYAJIbHBIC 3aHATHUS, HACKOJBKO
PEryJIsipHBIMU U CBOEBPEMEHHBIMU OHU OyIyT.

3amaHust M METOJMYECKHE YKa3aHUs I PA3IUYHBIX BUAOB CaMOCTOSITENILHOW pPaOOTHI
pa3pabarbIBatoTCa C y4eToM €€ crenupuKu, 0OCOOCHHOCTEH M3y4aeMbIX Te€M, HaIU4yus y4eOHOH U
METOJIUYECKOMN JTUTEPATYPBI.

CucremMaTuyeckoe  OCBOEHHME  CTYAEHTaMM  HeoO0XoauMoro  y4yeOHOro  Marepualna,
CBOEBPEMEHHOE BBINIOJIHEHHE MPEIYCMOTPEHHBIX YYEOHBIX 3aJaHHUW, PETYISpPHOE IOCEUICHHE
JEKIMOHHBIX M IPAKTHYECKUX 3aHATUN MO3BOJIAIOT MOATOTOBUTHCA K YCIIEIIHOMY IIPOXOXKICHHIO
IIPOMEKYTOYHON aTTECTALUHU 110 JAHHOW JUCLUIUIMHE.

B xoze camocTosATeIbHOM paboThl CTYEHThI JODKHBI OCYILECTBIISTh:

- IOJArOTOBKY K 3aHATHAM, BKJIIOYas W3Y4YCHHUE JICKUMH W JIMTEpaTypbl IO TEME 3aHATUS
(MCIIONIB3YIOTCS KOHCIEKTBhl JIEKIMH M HCTOYHUKH, IPEJICTaBIEHHbIE B IIEpEYHE OCHOBHOM U
JIOTIOJIHUTEIBHOMN JIUTEPATYPhI, a TAKIKE 3JIEKTPOHHBIE PECYPCHI);

-BBIIIOJIHCHNE UHIUBUYAJIbHBIX JOMAUIHUX 33aJaHUH 110 TEME MPOILIEAIIETO 3aHATHUS;

- MOATOTOBKY pedepara (MHIMBUAYATLHBIC 3aaHUS 10 cJ1a00YCBOCHHBIM TEMaM), B TOM YHCIIE
CaMOCTOSITEJIbHOE U3yYEHUE YAaCTH TEOPETUUECKOT0 MaTepualla 1o TeMaM, KOTOpBIE 3asiBJIICHBI B TEME
pedepara (KCIONB3YIOTCSI UCTOYHHUKH, MPEICTABICHHBIE B MEPEYHE OCHOBHOW M JOMOJIIHUTEIHHON
JUTEpaTyphl, @ TAKXKE 3JIEKTPOHHBIE PECYPChI), JOKIIAAA.

Tadauua 4 — Cogep:xkaHue caMOCTOATEIbHON Pad0ThI 00y4alOINXCS

Tembl/BoIpoCH!, BHIHOCUMBIE Ha camocTosATesbHOoe | Koi-Bo ®opmbl paboThI
U3Yy4YeHUe 4acoB
1. TlonsTue 06 MHXEHEPHBIX 3a1a4yax. Pasanna | 8 [loaroroBka  nOKJIagoB 1O
MEXy UH)XEHEPHBIMU U BOIIpOCaM CEMHMHAPCKOI0
n3o0peraTesbcKkuMU 3a1a4yamMu. OCHOBHbBIE (IpaKkTUYECKOTO) 3aHATHS,
LeJIU pelIeHUs] MHKEHEPHBIX 3a]1au B cepe Koncnextuposanue

MH(OPMALIMOHHBIX TEXHOJIOTHH.
HomeHnkiiatypa orpaHi4eHuN

2. llenu m oCHOBHBIE 3314l MaTEMAaTHIEeCKOTO | 8 Koncnexkruposanue,
MOJEIINPOBAHUs IIPU PELICHUH UHKEHEPHBIX IToaroroska pedepara
3a1a4. MaTemaTnyeckuii anrmapar
UCIIOJIb3YEMBIN JIJIs1 TIOCTAHOBKHU
WHKEHEPHBIX 33]1a4

3. OO1mue NpUHIUIBI U METOBI 8 IloaroroBka AOKIIaI0B 110
MaTeMaTUYECKOTr0 MOJAEITUPOBAHUS BOIIPOCAM CEMUHAPCKOTO
MHKEHEPHBIX 3a/1a4 (IpakTUYECKOTO0) 3aHSITHSI,

KoncnexkrupoBanue

4. Knaccuduxanum mareMaTH4eckux mMojaeneit | 8 IloaroroBka JOKIIag0B 110
JUTSL peIIeHUs] MH)KEHEPHBIX 3a/1a4. BOIPOCAM CEMUHAPCKOTO
dopmanuzanys U cxemaTus3amusi 00beKTOB, (TIpaKkTUYECKOTO) 3aHSITHSI,
CBSI3aHHBIX C PEIICHUEM MH)XCHEPHBIX 3a7a4 KoncnexkrupoBanue

5. Hcnonp3oBanne DBM mis 1enei 8 IToaroroBka 10KIa/10B O
MaTeMaTUYECKOTr0 MOJEITUPOBAHUS BOIPOCAM CEMUHAPCKOTO
WHXXEHEPHBIX 3a7a4. O01as XxapakTepucTuKa (TIpaKkTUYECKOTO) 3aHSITHSI,
AJITOPUTMOB peaTU3aIii MaTeMaTHIECKUX KoncnexkrupoBanue
Mopeseun

6. IloHsTHEe ageKBAaTHOCTH MOJIEIHN 10 8 IToaroroBka JOKIaIOB 110
OTHONICHHIO K MOJIEIIUPYEMOMY OOBEKTY. BOIIPOCAaM CEMUHAPCKOTO
Oco0OeHHOCTH MOJIETTUPOBAHUS (IpakTUYECKOT0) 3aHATHS,
JIETEPMUHUPOBAHHBIX U CTOXAaCTUYECKHUX KoncnekrupoBanue

CUCTEM U OOBEKTOB




7. HWcnomp3oBaHue Moeiel g ucciaenoBanus | 8 Koucnexktupoanue,
MOBEJICHUSI MOJICIIUPYEMOM CUCTEMBI. IloxroroBka moxiana
MeTopl U TEXHOJIOTUU TIPUHATHS PEIICHUH,
CBs3aHHBIX C I/IH)KCHepHLIMI/I 3aJadyaMu, Ha
OCHOBE P€3yJIbTaTOB BEIYMCIIMTEIIBHBIX

HKCIIEPUMEHTOB
8. DKcnepruMeHTaIbHO-CTaTUCTUYECKOE 8 Koucnektupoanue, Keiic-
MoJieiapoBanue. Mcnonb3oBanue NpUHIMIIA 3a/a4a

“yepHOTO AlIHMKA MPU MATEMATUUYECKOM
MO/ICJIMPOBAHUU MHKEHEPHBIX 3a]1a4.
Oco0eHHOCTH MOJIETTUPOBAHUS
HEIPEPHIBHBIX MPOIECCOB, OMUCHIBAEMbIX
pa3IMYHbIMU TUTIAMU AU} epeHnanbHbIX

ypaBHEHUN
9. MaremaTHyecKue MOJICITH NHKCHEPHBIX 8 [ToaroroBka pedepara,
3aJa4, CBSI3aHHBIX C MPOLIECCAMU MacCOBOTO KoncnektupoBanue
00CITyKUBaHUSI.
Hroro 72

Pemenne 3amau nexar B OCHOBE NpUOOpETEHHs] T€X WM HMHBIX yMEHUH W HaBHIKOB. B
Pa3IUYHbIX YCIOBHSX 00yUYEHMs pellleHUe 3a/1a4 JIMOO eAMHCTBEHHAs MPOLEAypa, B PaMKax KOTOPOi
OCYILIECTBIISIIOTCS BCE KOMIIOHEHTBHI IpOLlecCa YYEHMs: YSICHEHUE COJAEpkKaHMs [EHCTBUS, €ro
3aKperuieHue, o0o0IeHe U aBToMaTH3alus,— JU00 O/HA U3 HPOLENYp HapsAly ¢ OObSACHEHHEM U
3ay4yMBaHHEM (yNpaXHEHHUE B 9TOM Cilydyae 00eCIeunBaeT 3aBEPILICHUE YACHEHUS U 3aKPEIUICHNUS).

Pemienne 3amau — BuIbl Y4eOHOW JEATENBHOCTH YYaLIUXCS, CTaBsllMe MX Iepen
HEO0XOAMMOCTHI0O MHOTOKPAaTHOTO ¥ BAPHATUBHOTO MPUMEHEHUS MOJTyYCHHBIX 3HAHUN B Pa3IMYHBIX
CBSI3SIX U YCJIOBHSIX.

Kelic-3amaua - 310 mpoOieMHOe 3ajaHHe, B KOTOPOM CTYICHTY IMPEAJararoT OCMBICIHUTH
peanbHyI0 NMpo(ecCHOHANTBHO - OPUEHTHUPOBAHHYIO CUTYAllMI0, HEOOXOJUMYIO Ul peIIeHus] JaHHOH
npobinembl. Kelic-3agaun  JOBOJATCS 1O CBEAEHUSA CTYAEHTOM IIPErojAaBaTesieM, BeAYLIUM
NPAaKTUYECKHE 3aHATHS (CEMUHApbl), a TaKXKe YCTAHABJIMBAIOTCS CPOKH HX CIauyd Ha IPOBEPKY.
[Iponenypa pa3spemeHnii Keic-3aad JOBOAUTCS 10 CBEICHUS CTYACHTOB MPENOJaBaTEIEM.

Tect - »3TO cucTeMa CTaHIAPTU3UPOBAHHBIX BONPOCOB  (3aJaHMii)  MO3BOJIIOLIMX
aBTOMATHU3MPOBATh MPOLEAYPY U3MEPEHMs YPOBHS 3HAHUM M yMeHUIl oOyuatomuxcs. TecTbl MoryT
OBbITh ayAUTOPHBIMU U BHEAYAUTOPHBIMU. O MPOBEIEHUH TeCTa, €ro GOPMBbI, a TAKKE pas3zaes (TeMbl)
JTUCHUIUIMHBI, BBIHOCUMbIE Ha TECTHUPOBAaHUE, OBOJUT JO CBEACHMS CTYAECHTOB IPEIOAaBaTelb,
BEIYIUI CEMMHAPCKUE 3aHATUS.

K camocrositenpHOM paboTe CTYIEHTOB Tak)Xe€ OTHOCSTCS: YTEHHE OCHOBHOW |
JIOTIOJIHATEIBHON JINTEPATypbl — CaMOCTOSITEIBHOE M3y4YEHHE MaTepHuaja 0 PEKOMEHIYEMbIM
JUTEPaTypHbIM HCTOYHHKAM; paboTa ¢ OMOIMOTEYHBIM KaTaloroM, CaMOCTOSITENbHBINH 1M0A00p
HEOOXOAMMOW JUTepaTypbl; paboTa €O CJIOBapeM, CIPAaBOYHUKOM; IIOMCK HEOOXOIUMOil
nHpopmanuu B cetu VHTepHET; KOHCHEKTUPOBAaHUE HCTOYHUKOB; pedepHpoBaHHE HCTOYHHMKOB;
COCTaBJIEHHE AHHOTALMIl K IMPOYUTAHHBIM JINTEPATYPHBIM HMCTOYHUKAM; COCTABJIEHUE DPELEH3UH U
OT3BIBOB Ha NMPOUYMTAHHBIM MaTepual; COCTaBlIeHHE 0030pa MyOJIMKaluil M0 TeMe; COCTaBlIEHUE U
pa3paboTka TEPMHHOJIOTMYECKOTO CJIOBaps; cocraBieHue Oubmuorpadpuu (Oubmuorpapudeckoit
KapTOTEKH); TOJArOTOBKAa K pa3iMuHbIM (opMaM TeKylled M HpOMEXYTOYHOM aTrTectauuu (K
TECTUPOBAHUIO, KOHTPOJIbHOM paboTe, 3a4yeTy, SK3aMeHY); BBINOJIHEHUE JOMAIIHUX KOHTPOJIbHBIX
paboT; caMOCTOSITENIbHOE BBINOJIHEHUE MPAKTUYECKUX 3a/laHui PENpPOJYKTUBHOTO THIMA (OTBETHI Ha
BOIIPOCHI, 33JJa41, TECTHI; BBIIOJIHEHUE TBOPUYECKUX 3aJaHUN).

5.3. Buabl 1 (popMbI MHCbMEHHBIX Pa60T, Pe1yCMOTPEHHbIX IIPU 0CBOCHUH AUCHHUILIMHBI
(Moay.Jis1), BHINOJIHsIEMbIe 00y4AIOIUMUCS CAMOCTOATEIHLHO



BaxxHoe MecTO B CTPYKTyp€ CaMOCTOSITEIbHOM NOAIOTOBKHM K 3aHATUSAM NPUHAIIEKUT
CTYAI€HYECKUM JI0KJIa/laM U pedepaTam.

Jloknan (cooOmieHne) mpeacTaBisieT co00M pa3BEpPHYTOE COOOIICHHE Ha KaKyH-ITHOO TeMy,
cnenanHoe myonnyHo. OGBIYHO B KQUECTBE TEM IS IOKJIAZI0B IPEJIaraeTcst TOT MaTepuall yueOHOro
Kypca, KOTOpPBIi HE OCBEIIAEeTCs B JIEKUUAX, a BBIHOCUTCS HA CaMOCTOSTEIbHOE W3yYEHHE
cryaeHTamu. IlosTOMy HOKIajabl, CAEIaHHbIE CTYACHTAaMH Ha NPAKTUYECKUX 3aHATHUSAX, C OJHOU
CTOPOHBI, TO3BOJISAIOT JIONOJHUTH JIEKIIMOHHBIM Marepual, a ¢ JPYyrod - JalT IPEenoJaBaTello
BO3MOKHOCTh OLIEHUTb YMEHME CTYJCHTOB CaMOCTOSATEIBHO paboTaTh ¢ y4yeOHOM M HaydHOMU
JIATEPATYPOl.

ITocTtpoenue noknanga, Kak v J1000# Apyroil HayyHOH paOoThbI, TPAAULMOHHO BKIIOYAET TPH
4yacTU: BCTYIUIEHHE, OCHOBHYIO YacTh U 3aKirodueHHe. Bo BCTyluleHHMH ykas3blBaeTCsl TeMa JOKJIaja,
yCTaHaBJIMBAETCS €r0 JIOTHYECKas CBA3b C IPYTMMHU TEMaMHU HJIM MECTO PaccMaTpUBAaEMOM MPOOIEeMBI
Cpeau IpYrux mpobiem, 1aeTcs KpaTKuidi 0030p JIUTEpaTyphl, Ha MaTeprale KOTOPBIX pacCKphIBAeTCs
TeMa M T. I1. B 3aKkimoueHny 06bIYHO MOABOJATCS UTOTH, (OPMYJIUPYIOTCS BbIBOABI. OCHOBHASI Y4acTh
TaKXKe JODKHA HMMETh YEeTKOE JIOTMYECKOE NOoCTpoeHHe. M3iokeHHe marepuaia JODKHO OBITh
CBSI3HBIM, IIOCJIEZIOBAaTENIbHBIM, JIOKa3aTEJIbHbIM, JIMIICHHBIM HEHY)XHbIX OTCTYIUIGHUH U
noBropeHuii. Takum oOpa3oM, paboTa HaJa TOKJIAIOM HE TOJBKO IMO3BOJIET CTYACHTY MPHUOOPECTH
HOBBIE 3HAHMSI, HO M CIIOCOOCTBYET (POPMUPOBAHUIO BAXKHBIX HAYyYHO-UCCIIEI0BATEIbCKUX YMEHUH,
OCBOEHUIO METOJIOB HAYYHOI'O [TO3HAHUS, IPUOOPETEHNIO HAaBBIKOB IIyOJIIMYHOTO BBICTYIIJICHUS.

Pedepar — mnucbMeHHass pabota oObemoM 10-18 mewyaTHBIX CTpaHUI], BBINOJIHIEMAs
CTYJICHTOM B TEYEHHE JIUTEIBHOrO Cpoka (0T oJHOW Hemenu 1o Mecsia). Pedepar — kparkoe
TOYHOE M3JIOKEHHE CYIIHOCTHU KaKOro-JInbo BOMpOca, TEMbl HA OCHOBE O/IHOM MJIM HECKOJIBKUX KHMT,
MOHOTpaduii WK APYrUX NEPBOMCTOUYHUKOB. Pedepar momkeH cojaepxkarb OCHOBHBIE (PaKTHUYECKHE
CBEIEHUSI M BBIBOJBI IO paccMaTpuBaeMoMy Bompocy. Pedepar oTBedaer Ha BOmpoc — 4TO
COICpKHUTCS B JaHHOW myOnukanuu (myOnmukanusax). OgHako pedepaT — HE MEXaHHUYECKHH
nepeckas paboThl, a M3JIO)KEHHE ee cyulecTBa. B Hacrosiiee Bpems, MOMUMO pedepupoBaHUs
MPOYUTAHHOHN JIUTEPATYPHl, OT CTYJEHTa TPeOyeTCss apryMEHTHPOBAHHOE M3JI0KEHHE COOCTBEHHBIX
MBICJIEH IO paccMaTpuBaeMoMy Borpocy. Temy pedepara MOKET MpeUIOKUTh IpenojaBaTeib WK
caM CTYJIEHT, B IIOCJIEIHEM CITy4ae OHa JI0JKHA OBITh COTJIacOBaHHA ¢ MpernojaBaTeneM. B pedepare
HY)XHBI pPa3BEpHYTBbIE apryMEHTBI, PacCyXICHMs, CpaBHEHHsA. Marepuayl NoJaercss HE CTOJbKO B
pa3BUTHUH, CKOJIBKO B (opme KoHcraTtanuu win onucanud. CopepxaHue pedepupyeMoro
MIPOU3BECHUS M3JIaraeTcs OObeKTUBHO OT UMEHHU aBTopa. Eciu B MepBUYHOM JTOKYMEHTE IJIaBHas
MBICIIb CPOPMYIUpPOBaHA HEJOCTATOUHO YETKO, B pedepare OHa JOJKHA ObITh KOHKPETHU3UPOBAaHA U
BBIJICIICHA.

Koncnektuposanue. KoHCIEKT — 3T0 cucTeMaTU3MPOBAHHOE, JIOTHYHOE U3JI0KEHUE MaTepuaia
UCTOYHUKA. PaznuyaroTcs 4eThIpe TUIla KOHCIIEKTOB:

—IInaH-KOHCIEKT — 3TO PpPAa3BEpPHYTHIM JETAIU3UPOBAHHBIN IUIaH, B KOTOPOM JIOCTaTOYHO
MOJIPOOHBIE 3aMUCH MPUBOJATCS MO TEM IMYHKTaM IUIaHa, KOTOPbIE HY)KJAIOTCS B OSICHEHUU.

—TexcTyanbHbIil KOHCIEKT — 3TO BOCIPOU3BEACHHUE HanOoJee BaXKHBIX MOJOKEHUH U (PaKToB
HCTOYHUKA.

—CB0OOHBIN KOHCHEKT — 3TO YETKO M KPAaTKO c(OPMYyIUPOBAHHbIE (M3JI0KEHHBIE) OCHOBHBIE
MOJIOKEHHUS B pe3yibTaTe IIyOOKOTrO OCMBICIMBAHMA Marepuaia. B HeM MOTyT HpHUCYTCTBOBAaTb
BBIIIMCKY, [IUTATHI, TE3UCHI; YaCTh MaTepHalia MOKET ObITh MPEACTAaBIIEHA JIAHOM.

—Temarnyeckuil KOHCIIEKT — COCTaBJISIETCSI HA OCHOBE M3YYEHHs psAJla UCTOYHHUKOB U JAET
Oojee wWIM MEHEe MCUEPNBIBAIOUIMI OTBET MO Kakoi-To cxeme (Bompocy). JlaHHbIM Bujg
KOHCIIEKTUPOBAHUS PEKOMEHIyeTCs ITPU MOATOTOBKE K BOIIPOCAM CEMUHAPCKOIO 3aHSATHS.

TpeboBanust k 0hopMIEHIIO TUCHMEHHBIX PAOOT YKa3aHbl B METOJUYECKHX PEKOMEHIAIUSI.

6. OBPASOBATEJIBHBIE U HTH®POPMALIMOHHBIE TEXHOJIOI'MHU

6.1. O0pa3oBaresibHbIE TEXHOJIOTHU



CoBmecTHas paboTa MaJloi KOMaHAOH; MPOEKTHAs NEATEIbHOCTh CTYACHTOB, pa3BUBAIOIIAs
MEXJIMYHOCTHBIE KOMMYHHUKAIIMM, CIIOCOOHOCTb NPUHATHSA PpEUICHWH, JIMJEpCKHEe KadyecTBa,
MHTEPAKTUBHBIC JICKI[MH; TPYIIOBBIE TUCKYCCHUH; POJICBBIE U JIEJIOBBIE WIPBI; TPEHHHTH; aHAIIN3
CUTyallull ¥ MMUTAIMOHHBIX MOJIENEi; MpernojaBaHue AUCLMILUIUH (Moayliel) B (opme: Kypcos,
CHUMYJISILIMU, TEXHOJIOTUM Open space/OTKPBITOE MPOCTPAHCTBO, MacTepckas Oyxaymiero, peer
education/paBHbIil 00y4aeT PaBHOIO; SKCIPECC-CEMUHAPHI, MPOSKTHbIE CEMUHAPHI; OU3HEC-TPEHUHTH
(business training), keiic-cramu (case-study), oOyuenume meilictBHeM («action learningy),
MeTtadopuyeckass Hrpa, IeJaroruyeckue HrpoBble yNpaXHEHHUs (B KayecTBe KOJUIEKTUBHOTO
3aJjaHKs), MO3TOBOM MTYpM (3cTadera), CHTyallMOHHBIE METO/IbI, TEMATUYECKHE AUCKYCCHH, HTPOBOE
MIPOEKTUPOBAHKE, TPYIIIOBOI TPEHUHT, IPYINOBask KOHCYIbTALMS U JP.).

6.2. UndopmanmonHblie TEXHOJOTHHI

NudopmanoHHble TEXHOJIOTHH, UCTIOIb3YEMbIE NP pealii3allii Pa3IMYHbIX BUIOB y4eOHOM
1 BHEY4eOHOH paboTHI:

- HCIOJIb30BaHME BO3MOXKHOCTEHl VHTepHeTa (B TOM 4YHClEe - OJJIEKTPOHHOW MOYTHI
nperoiaBaTensi) B yaeOHOM mporiecce (pacchiika 3aaHui, MPEeI0CTaBICHNE BHIIOJHEHHBIX pa0doOT Ha
MIPOBEPKY, OTBETHI HA BOMPOCHI, 03HAKOMIICHUE YUAILTUXCSI C OLIEHKaMH U T.J.);

- WUCHOJb30BAHHE DJJCKTPOHHBIX YYEOHHMKOB U pa3IMYHBIX HH(POPMALMOHHBIX CaWTOB
(3meKTpOHHBIE OMOIMOTEKH, KYPHAIBI U T.J.) KaK HICTOYHUK UH(DOpMAIIHH;

- HCIOJIb30BaHUE CPEACTB MNPEACTaBICHUS yuyeOHOW MH(OpManuu (JIEKTPOHHBIX Y4EOHBIX
MOCOOMH U MPAKTUKYMOB, JIEKTPOHHBIX TPEHAKEPOB, MPE3CHTALMN U T.11.);

- HCIOJIb30BaHUE WHTEPAKTHBHBIX CPENICTB B3aUMOJICHCTBUSI YYACTHUKOB 0Opa30BATEIBHOTO
mporecca (TeXHOJOTHH TUCTAHIIMOHHOTO WM OTKPBITOTO OOy4YeHHs B TJI00aJbHON ceTu: BeO-
KoH(epeHIH, BeOuHaphl, GOpyMbI, yueOHO-METOIUUECKHNE MaTEPUAITBI H JIp.);

- HCII0JIb30BaHKUE WHTETPUPOBAHHOM 00pazoBaTeIbHOM Cpelbl yHUBEepcuTeTa moodle.

6.3. IlporpammHoe oOecneyeHue, coOBpeMeHHbIe MNpPo(eccHoHAIbHbIE 0a3bl JTaAHHBIX
U HH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

6.3.1. [IporpamMmMHoOe o0ecnieueHmne

HanmeHoBaHUe NPOrpaMMHOT0
obecneyeHust

Adobe Reader [Iporpamma aj1st MPOCMOTpPa IIEKTPOHHBIX JOKYMEHTOB
[Tnardopma TuCTaHITMOHHOTO
o6yuenust LMS Moodle
Mozilla FireFox Bpayzep
Microsoft Office 2013, [Taker 0(UCHBIX pOrpaMm
Microsoft Office Project 2013,
Microsoft Office Visio 2013

Ha3nauenue

BupryansHas obydaromias cpena

7-zip ApxuBaTop

Microsoft Windows 7 Professional OmneparrioHHasi CHCTeMa

Kaspersky Endpoint Security CpeIcTBO aHTHBUPYCHOM 3aIUTHI

Google Chrome Bpaysep

Notepad++ TeKCTOBBIN peaakTop

OpenOffice [Taket 0(UCHBIX MPOrpaMm

Opera bpaysep

Paint .NET PactpoBsiii rpadmuueckuii peakTop

Scilab [TakeT NMpHUKIaJHBIX MATEMAaTHUYECKUX NTPOrPaMM

Microsoft Security Assessment Tool. | I[Iporpamms! s nHGOpMaMOHHON 0€30MacCHOCTH
- Pexxum nocryna:
http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273
(Free)

Windows Security Risk Management



http://www.microsoft.com/ru-ru/download/details.aspx?id=12273
http://www.microsoft.com/ru-ru/download/details.aspx?id=12273

HaumeHOBaHME NPOrPAMMHOI0
o0ecneyeHus

Ha3Hnauyenue

Guide Tools and Templates. -
Pexum nocryna:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232
(Free)

MathCad 14

CucreMa KOMIIBIOTEPHOM alreOpsl U3 Kjlacca CUCTEM
aBTOMAaTH3UPOBAHHOI'O IPOEKTUPOBAHMS,
OpUCHTHPOBAaHHAA HAa NTOATOTOBKY MHTCPAKTUBHBIX
JIOKYMEHTOB C BBIUMCIIEHUSIMU U BU3YaJIbHBIM
COIPOBOXKICHUEM

1C: Tlpennpusitue 8

Cucrema aBTOMaTu3allun ACATCIIBHOCTH HAa NPCANIPUATHI

KOMPAS-3D V21

Coznanue TpEXMEPHBIX aCCOLIMATUBHBIX MOJIENIEH
OTJICIbHBIX 2JIEMEHTOB U COOPHBIX KOHCTPYKIIMH U3 HUX

Blender CpeacTBO co3llaHusl TPEXMEPHON KOMITBIOTEPHOU rpaduKu

PyCharm EDU Cpena pa3zpaboTku

R [IporpammHas cpejia BEIYUCICHUN

VirtualBox [TporpaMMHBIH TPOAYKT BUPTYATH3AINAN OMEPATUOHHBIX
CHCTEM

VLC Player MeuanpourpsiBaTeb

Microsoft Visual Studio Cpena pa3paboTku

Cisco Packet Tracer

WMHCTpyMEHT MOJIEIMPOBAHNS KOMIIBIOTEPHBIX CETEH

CodeBlocks Kpoccruiardopmennas cpema pa3paboTKu
Eclipse Cpena pazpaboTku
Lazarus Cpena pa3zpaboTku
Pascal ABC.NET Cpena pa3zpaboTku

VMware (Player)

[IporpamMmHBIi TPOAYKT BUPTyaIU3alMU ONEPALMOHHBIX
CHCTEM

Far Manager

DaliIoOBbI MEHEKED

Sofa Stats [TporpamMmmHOe OOecreUeH e Il CTATUCTUKH, aHAIN3a
Y OTYETHOCTH

Maple 18 Cucrtema KOMIIBIOTEPHOU areOpbl

WinDjView [Iporpamma amst mpocMoTpa ¢aitnos B popmate DIV u

DjVu

MATLAB R2014a

ITaker MPUKJIIAAHBIX MPOrpaMM U1 PCIICHUA 3a1a1
TEXHHUYISCKNX BBIUMCICHUM

Oracle SQL Developer

Cpena pa3paboTku

VISSIM 6 [Iporpamma UMHUTAIIMOHHOTO MOJICIUPOBAHUS JJOPOKHOTO
JIBIDKEHUS

VISUM 14 Cucrema MOJIEIMPOBAHUS TPAHCIIOPTHBIX TOTOKOB

IBM SPSS Statistics 21 [Tporpamma as1st cTaTUCTUYECKON 00pabOTKHU TaHHBIX

ObjectLand ["'eonHdpopmalmonHas cuctema

KPEJIO TOIIOI'PA® I"'eonnopmarinonHas cucrema

ITonuron I1po

[Tporpamma a5t Ka1acTPOBBIX paboT

6.3.2. CoBpemMeHHble mnpodeccHOHATbHbIE 0a3bl JaHHBIX W HHGpOPMaNMOHHBIE

ClIpaBOYHbLIC CHCTEMbI

Haumenosanue COBPEMEHHDBIX l’lpOd)@CCMOHClJZbelX bas aaHHle,
MquOpMCZL!UOHHle CNpaso4HbIX cucmem



http://www.microsoft.com/en-us/download/details.aspx?id=6232
http://www.microsoft.com/en-us/download/details.aspx?id=6232

Haumenosanue COBPEMEHHDBIX l’lqubQCCMOHaJZbeZX bas aaHHle,
MquOpMClI/;MOHHle CNpAaeoO4HbIX cucmem

YHuBepcalibHas CIPaBOYHO-WH(OPMAIIMOHHAS TIOJHOTEKCTOBask 0a3a JaHHBIX MEPHOJUYICCKHX
n3ganuii OO0 «MBUC»

https://dlib.eastview.com/login

Hwus nonvzosamens: AstrGU

Ilaponv: AstrGU

DNEeKTPOHHbIE BEPCUHU IMEPUOJUYECKUX H3JIaHUM, pa3MelIEHHbIe Ha caiiTe HWH(GOPMAalMOHHBIX

pecypcoB
https://www.polpred.com/

OnekTpoHHbI Katanor Hayunoit OuGmmorekm AI'Y ma 6aze MARK SQL HIIO «Hudopm-
CUCTEM»
https://library.asu.edu.ru/catalog/

OnexTpoHHbIN Katanor «Hayunble xxypHaisl AI'Y»
https://journal.asu.edu.ru/

KopriopatuBHBII ~ TpoeKT  AccOonManuy  PETHOHAIBHBIX ~ OMONMOTEYHBIX  KOHCOPLUYMOB
(APBUKOH) «MexpernonanpHas aHanutudeckas pocnuch crareil» (MAPC) — cBognas 0asa
JAHHBIX, COJIEprKallasl MOJHYI aHATUTHYECKYo0 pocnuch 1800 HazBaHMi KYpHAJIOB 10 Pa3HbIM
oTpacyiiM 3HAaHUN. YUYaCTHUKM IPOEKTa MPENOCTaBISIIOT APYr JPYry 3JIEKTPOHHBIE KOMHMU
OTCKaHUPOBAaHHBIX CTAaT€ll W3 KHHUT, COOPHHUKOB, >KYPHAJIOB, cojaepkammxcsi B (oHmax ux
O6uOINOTEK.

http://mars.arbicon.ru/

CnpaBounas npasoBas cuctema Koncynprantllintoc.

ConmepxuTcsi  OTPOMHBIH ~ MAacCHMB  CIOPAaBOYHOM  MpPaBOBOW  HMH(OpMAIUM, POCCHIICKOE
U PETHOHAJBHOE  3aKOHOJATENbCTBO, CyAEOHYIO MpPAaKTHKY, (UHAHCOBBIE W  KaJPOBHIC
KOHCYJIbTAallUM, KOHCYJIbTALUU JUIsl OFOJPKETHBIX OpraHu3aluii, KOMMEHTApUU 3aKOHOAATEIbCTBA,
(OpMBbI JOKYMEHTOB, IPOEKThl HOPMATUBHBIX IIPABOBBIX aKTOB, MEKYHAPOIHbIE IIPABOBBIE AKTHI,
IIPaBOBBIE AKTHI, TEXHUYECKHE HOPMBI U ITPaBUJIA.

https://www.consultant.ru/

7. ®OHJI OLHEHOYHBIX CPEJICTB JJIS1 MPOBEJEHMSA TEKYIIET'O KOHTPOJIS
U IPOMEXKYTOYHOM ATTECTALIMM MO JUCUMUIIIUHE (MOIYJIIO)

7.1. llacnopT (poHIa OLIEHOUYHBIX CPEACTB

[Ipn npoBeneHMM TEKyIIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTECTallMM 110 AUCIUIUIMHE
(Momymio) mpoBepsieTcst CPOPMUPOBAHHOCTD Y O0yUaIOIUXCsl KOMITIETEHIINH, yKa3aHHBIX B pazfene 3
HACTOAIIEH MporpaMmbl. JTaHOCTh (OPMUPOBAHUS JAHHBIX KOMIETEHIIMH B MPOLIECCE OCBOCHMUS
00pa30BaTeNnbHOM MPOrpaMMbl OTIPEAEIIAETCS MOCIeA0BaTEIbHBIM OCBOCHUEM TUCITUILINH (MOTyeH)
U TPOXOXKJIEHUEM MPAKTHUK, a B MPOIECCE OCBOCHUS AMCLUILIMHBI (MOAYJS) — MOC/IEI0BaTENbHBIM
JOCTHKEHUEM PE3YJILTATOB OCBOCHUS COJIEPKATENHLHO CBSI3aHHBIX MEXKTy COOO0H pa3ieNioB, TEM.

Ta6auna 6 — CooTrBeTcTBHE Pa3/1e/10B, TeM IMCIHUILIHHBI (MOAYJIs1), Pe3y1bTATOB 00y4eHus 1o
AUCHHUILINHE (MOAYJII0) M OLICHOYHBIX CPEACTB

Kon kouTponupyemoit HanmenoBanwne
Ne KoHTtponupyemblie pa3esbl, TEMbI
KOMIIETEHIINHU OLIEHOYHOTO
n/m JTUCIUIUIAHBI (MOTYJIS) .
(KOMITETEHIIHIA ) CpeacTBa
1 [TonsiTre 06 UHKEHEPHBIX OIIK-1. TBopueckoe 3amanue

3agavax. PazHuna mMexmay
I/IH)KeHepHI)IMH nu
M300peTaTeIHLCKUMU 3aJa9aMHu.



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
https://dlib.eastview.com/login
https://www.polpred.com/
https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
http://mars.arbicon.ru/
https://www.consultant.ru/

OCHOBHBIE 1IEU PEIICHUS
WH)KEHEPHBIX 3a/1a4 B chepe
MH(OPMALIMOHHBIX TEXHOJIOTHI.
HomeHnxiarypa orpanndeHuit

Ilenu u OCHOBHBIE 33/1a4U
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS
MIPH PELICHUN UH)XEHEPHBIX 3a/1a4.
MaremaTuueckuii anmnapar
MCIOJIb3YEMBIN I TOCTAHOBKH
WHXXEHEPHBIX 3a/1a4

OIIK-1.

Komnoxksuym

OO01re NPUHIUTIBL U METOTBI
MaTEMaTHYeCKOTO MOICTUPOBAHUS
WHXCHEPHBIX 337249

OIIK-1.

KomnokBuym,

cooO1ienne

Krnaccudukanum MaTeMaTHIeCKUX
MOJIENIEN JUIsl PELICHUS
WHXXEHEPHBIX 3a/1a4.
dopManuzanus U cCXxeMaTu3anus
00BEKTOB, CBSI3aHHBIX C PEIICHUEM
WHXEHEPHBIX 3a7a4

OIIK-1.

Konnoksuym,

ACJIOBas urpa

Hcnons3zoBanne DBM mid neneit
MaTeMaTUYeCKOTO MOJICTUPOBAHUS
WH)KEHEpHBIX 3a1a4. Oomas
XapaKTEPUCTUKA AJITOPUTMOB
peanu3anui MaTEMAaTHYECKUX
Mojelen

OIIK-1.

Komnoksuym ,

coo0IIeHnE

[ToHsATHE aIEKBATHOCTH MOJIEIU TIO
OTHOIIICHHUIO K MOJICIIUPYEMOMY
00BekTy. OcobeHHOCTH
MO/JICITUPOBAHUS
JeTEPMUHUPOBAHHBIX U
CTOXAaCTHUYECKUX CUCTEM U
00BEKTOB

OIIK-1.

Komnoksuym,

ACJIOBas Urpa

Hcnonp3oBanme Moaeieit s
HCCIIEIOBAHUS ITOBEACHUS
MOJEIUPYEMOIN cucTeMbl. MeTO b
Y TEXHOJIOTUH MPUHATHUS PELICHUH,
CBSA3aHHBIX C MHKEHEPHBIMU
3aJa4amMu, Ha OCHOBE Pe3yJIbTaTOB
BBIYUCIIUTEIIBHBIX SKCIIEPUMEHTOB

OIIK-1.

Komnoksuym ,

CcOoO0IIIeHNE

DKCIepUMEHTAIIBHO-
CTaTHUCTUYECKOE MOJIETUPOBAHUE.
Hcnons3oBanne npuHIAIIA
“4epHOro SAmuKa’ pu
MaTEMaTHYECKOM MOJEIUPOBAHUU
MH)KEHEPHBIX 33/1a4. OcoOeHHOCTH

OIIK-1.

Komnnoksuym,

pedepar




MOJICTTUPOBAHUS HEMPEPHIBHBIX
MIPOLIECCOB, OMUCHIBAEMBIX
Pa3TUYHBIMU TUTIAMHA
mudepeHIHaTbHBIX YPaBHCHUM

9 MarematuuecKie MOoIeIH
MH)KEHEePHBIX 3a/1a4, CBA3aHHbIX C
MPOIIECCAMU MAaCCOBOTO
00CITyKHBaHUS.

OIIK-1. KonTponbhas

pabora,

Pabouas Terpans

7.2. Onucanue nokasarejieil 1 KpUTepPUeB OLEHUBAHUS KOMIIETEHUWH, ONMCAHUE IIKAJI

OICHUBaAHUA

Z[J'IH OLICHUBAaHUsA PE3YJIbTAaTOB O6y‘leHI/I${ B BUJIEC 3HaHHUH HUCIIOJIBb3YIOTCA CICAYIOIIUE THUIIbI

KOHTPOJISL:

- TECTUPOBAHUE;
- UHIUBHUYyalbHOE cOOECe10BaHue,
- MUCbMEHHBIE OTBETHI HA BOTIPOCHI.
JUis oueHuBaHUS peE3yJbTaTOB OOyuYeHUS B BUAEC YMEHUH U BIAJACHUN HCIIONb3YIOTCA
CJIETYIOIINE TUIIBI KOHTPOJIS:
- MpaKTUYeCKHe KOHTposbHble 3aaanus (nanee — [1K3), Bximrodaromux OfHY MM HECKOIBKO
3a1a4 (BOMPOCOB) B BHJIE KpaTKOW (OPMYIHUPOBKH ACHCTBUN (KOMIUIEKCA ACHCTBUI), KOTOpPHIC
ClIeTyeT BHIMOJIHUTH, UM OMUCAHHUE PE3YNIbTAaTa, KOTOPHIN HY)KHO OTYYUTh.

Tadauua 7 — Iloka3arejn olleHMBAHUS Pe3yJIbTATOB 00y4eHUs] B BH/Ae 3HAHUI

[Ixana Kpurepun onienuBanus
OLICHUBAHHUS
JEMOHCTPUpPYET TIIyOOKOE€ 3HAaHUE TEOPETHYECKOro MaTepualla, YMEHHe
5 000CHOBAHHO U3JaraTb CBOM MBICIIH 10 00CYX/1a€MbIM BOIIPOCAaM, CIOCOOHOCTh
«OTJIMYHO» | IIOJIHO, NPABWJIBHO M APryMEHTHPOBAHHO OTBEYaThb HA BOIIPOCHI, IIPUBOJIUTH
IpUMEPBI
4 JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO MAaTepHalla, €ro IOCIEeA0BaTEIbHOE
«XOPOION U3JI0KEHHE, CHOCOOHOCTh TPHUBOJUTH TPUMEPHI, JIOMYCKAeT €IWHUYHBIE
OIIMOKH, HCTIpaBJsieMble IOCIIE 3aMeYaHus penogaBaTesns
3 JEMOHCTPUPYET  HENOJHOe, (parMeHTapHOE  3HAHUE  TEOPETHUECKOTro
—— MmaTepHuana, TpeOyrollee HaBOAALIMX BOINPOCOB IPENOAaBaTeNs, JOMYCKaeT
TOIBHON CYIIECTBEHHbIE OIIMOKM B €ro H3JI0KEHUH, 3aTpyAHSETCS B IPHUBEICHUU
IpUMEPOB U (POPMYIHPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYLIECTBEHHbIE MPOOENbl B 3HAHUU TEOPETUUECKOTO MaTepHaa,
«HEY/IOBJIETBO | HE CHOCOOEH €ro W3JI0KUTh U OTBETUTh HAa HABOJSIIME BOIPOCH
PUTEIBHO» | IPENOJABATENsA, HE MOYKET IIPUBECTH IIPUMEPBI

Tab6anna 8 — [lokasare/n oneHNBaHUs Pe3yJIbTATOB 00yUeHHsl B BH/le YMEHHI H BJIaJleHUI

HIkana Kputepun orieHnBaHus
OIICHUBaHUS
JEMOHCTPUPYET CIOCOOHOCTh NMPHMEHSTh 3HAHHE TEOPETHUECKOTO MaTepHasa
5 Opy  BBIIOJHEHUU 3a/laHUil, TOCIEJOBATENIbHO U IPAaBHIBHO BBIOJIHSET
COTIIMYHO» | 33/IaHUs, yMEEeT OOOCHOBAHHO M3JIaraTh CBOM MBICIH U JIeNaTh HEOOXOTUMbIE
BBIBOJIbI
4 JIEMOHCTPUPYET CHOCOOHOCTh NMPHUMEHATh 3HAHHE TEOPETHUYECKOI0 MaTepualia




«XOopouIo» IIpyU BBINTOJIHCHUU Sa,I[aHHﬁ, mOCICA0BATCIIbBHO MW IIPABUJIBHO BBIIIOJHACT
3alaHuA, yMECT 000CHOBAaHHO H3j1araTh CBOM MBICIIH U JACJIaTh HGO6XOIII/IMBI€
BbIBObI, AOIMYCKAaCcT CIWHHUYHBIC OH_II/I6KI/I, HCIIPABJIEMBIC IIOCJIC 3aMCYaHHsA

npenojaBaTesis
JEMOHCTPHUPYET OT/AETbHBbIE, HECUCTEeMAaTU3HpPOBAaHHbIE HABBIKM, HE CIOCOOEH
3 IPUMEHUTh 3HAHUE TEOPETUYECKOrO0 MaTepuasa IpU BBIIOJHEHUU 3a/laHui,
«YAOBJIETBOPH | UCIIBITHIBACT 3aTPYIHEHUS M JOIMYCKAeT OIMMOKMU MpPU BBHINOJIHEHUU 33JaHUH,
TEIBHO» BBINIOJHACT 3a/JaHue IpU TOJCKa3Ke IpenojaBaTeis, 3aTpyJHSETCS B
(dbopMyIUpPOBKE BHIBOJOB
2 HE CITOCOOEH MPaBUIIBHO BBITIOJIHHUTH 33aHUE
«HEY/IOBJIETBO
PHUTEIBHOY

7.3. KoHTpOJIbHBIE 32JaHNUSI U HHbIE MATEPUAJIbI, He00X0AUMBbIe VISl OLIEHKH Pe3yJIbTATOB
00yuyeHus1 10 TUCHMILINHE (MOIYJIIO)
Tembl pedepatoB:

1. Maremaruueckoe obecrieuenue DBM, THUIbI TAKETOB MPUKIAJHBIX IPOrPaMM, CTPYKTypa
[IaKETOB, MporpaMmupoBaHue Ha OBM.

PenaxkTupoBanue TeKCTOBOM MH(DOPMAIIUH.

3amaHne NepeMEHHBIX BETMYMH U QYHKINH.

Brruncnenue 3HaueHUN lIeMEHTapHbBIX QYHKIUH.

Oneparopbl MATEMaTUYECKOTO aHAIM3A.

@OyHKIUY UHTEPIOIUPOBAHUS U PETPECCUU.

Pemenue anredpanyeckux ypaBHEHUM U CUCTEM.

Pemienue 0O6bIKHOBEHHBIX AU (hepeHIUAIBHBIX YPaBHEHHH.

. IIpeoOpazoBanus Jlamaca, @ypee u jp.

10 [Ton6op smnupudeckux Gopmyi.

11. ®yHKIMK MaTeMaTUYeCKOW CTaTUCTUKH.

12. OcHOBHBIE UCTOUHUKHU NOTPEIIHOCTEN. AGCOIIOTHAS U OTHOCUTENbHAs! TOTPEITHOCTH.

13. I'paduueckuii MeTO perIeHUs] HETMHEWHBIX YpaBHEHHH.

14. Otnenenue xopHei ypaBHeHHs. Meton xopa. Meroa kacatenbHbIx (HproTOHA).
KoMOuHMpoBaHHBINH METOJ XOP/I M KacaTeJIbHBIX.

15. OrneHka MOrpenHOCTH peleHUs HEeIMHEHHBIX ypaBHEHUH. MeTo ] uTeparuii.

16. Cucremsl TuHEHHBIX ypaBHeHU. MeTon ["aycca. Beraucnenue onpenenureneid M oopaiieHne
MaTpuilsl MetosioM ["aycca.

17. TpubnvxeHnue TaOIMYHO 3aJaHHBIX (DYHKITHIA.

18. JIluneitHast HHTEPIOIALMS.

19. HnTepnomnsnus KyOU4eCKUMH CTUTAaHAMHU.

20. Unrepnonsuuonusie popmyinsl Jlarpanxka u HeroToHa.

21. VHTepnonsiysi MHOTOYWICHAMH 71 - CTETICHH.

22. KoHeuHble pa3HOCTH PA3TUYHBIX MOPSJIKOB M UX CBOMCTBA.

23. Pa3HOCTHBIE YpaBHECHHSI IIEPBOTO MOPSIIKA.

24. OgHOpOAHbIE Pa3HOCTHBIE YPaBHEHHS BTOPOTO MOPSAIKA C MOCTOSSHHBIMU KO3 puuneHTamu.
25. HeomHopoaHbBIE pa3HOCTHBIC YPABHEHUS BTOPOTO TOPSIIKA C IIOCTOSTHHBIME KOA( QUITCHTaMH.

©END O WN

[TonHBIN KOMIUIEKT OIEHOYHBIX MaTepUANIOB MO AUCHUIUIMHE (MOAYM0) ((hOHI OIEHOYHBIX
CPEACTB) XpaHWUTCA B IIEKTPOHHOM BHJE Ha Kadeape, yTBepKAarolled padodyro HIporpammy
JUCLUUIUIMHBI (MOAYNA), U B LIeHTpe MOHUTOpUHTA U ayIuTa KauyecTBa 00yUeHHUsI.

7.4. MeToau4ecKue MaTepHaJibl, ONpeae/siiouue Npoueaypsbl OLeHUBAHUSA Pe3yJbTaToB
00y4eHMsI M0 QM CHUILINHE (MOIYJII0)



1)
2)

3)

4)

5)

Ipyobimu cauTarOTCS OMIMOKH, CBUIETEIHLCTBYIONIUE O TOM, YTO CTY/ICHT:
—  HE OBJIaJIeJ OCHOBHBIM MaTe€pHajoM JIUCIHUILIAHBI

—  HE MOXET MPUMEHSTh Ha MPAKTUKE MOJTyYCHHBIC 3HAHUS

He zpyovimu omimOKaMu SIBIISIOTCS

—  HETOYHO C(HOPMYJIUPOBAHHBIN BOMPOC WM MOSCHEHUE ITPH OTBETE
Heoouemamu canrarorcs

—  OTJCIIbHBIC MOTPEITHOCTH B (POPMYITHMPOBKE BOIIPOCA UM OTBETA

—  HeOpeXHOE BBIMOJHCHUE 3aITUCeH.

[IpenonaBarenb, peanu3yomUid AUCHUMIUIMHY (MOAYJh), B 3aBUCUMOCTH OT YpPOBHS
MOJATOTOBJICHHOCTH OOYYarOIIMXCS MOET HCIOJIb30BaTh HHbIE (OPMBI, METOJbl KOHTPOJIS H
OILICHOYHBIE CPEJICTBA, UCXO/I U3 KOHKPETHOUN CUTyaIUU.

1)

2)

3)

8. VYUEBHO-METOJINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI (MOYJIST)

8.1. OcHoBHas JuTepaTypa:
TapaceBuu FO.FO. MaremaTnueckoe 1 KOMIBIOTEPHOE MoieIupoBaHue. BBoaHbIM Kype.-M.:
Omutopuan YPCC, 2001-144c.

8.2. JlonosinuTeIbHAS JIUTEPATypa

bamrannuk, H.A. Teopusi BepoSTHOCTE U MaTeMaTHYeCKOoe MOAEIUPOBAHUE CIy4YailHBIX
npoueccoB Ha OBM : yrBepxkneHo YMC AI'Y B kauectBe yuel. Moco0. AJis CTYAEHTOB ...
OakanmaBpoB 09.03.02 "HMudbopmarmoHHBIE CHCTEMBbI M TeXHoJOrMH'. - AcTpaxaHb
ActpaxaHckuii yH-T, 2017. - 132 c. - (M-Bo oOpa3oBanus u Hayku P®. AI'Y)

bamrannuk, H.A. /luddepenunansupie ypaBHEeHHS U MaTeMaTHUYECKOE MOJICIHPOBAHUE
¢dusndeckux nporeccoB Ha IBM [DnexTponHnslit pecypce] : yued. mocod. Y1eepxkaeno YMC
AI'Y B kauectBe yueO. mocol. ... 09.03.02 "UndopmannoHHble CUCTEMBbI U TEXHOJIOTHH". -
Actpaxansb : Actpaxanckuil yH-T, 2018. - CD-ROM (132 c.). - (M-Bo 00pa3zoBaHus U HAYKH
P®. ATY).

Camapckuii, A. MartemaTuyeckoe MOJEIUPOBAHUE : UJIEH, METOMbI, IPUMEPHI. - U3, 2-€
ucnp. - M. : @usmamiur, 2002. - 320 c.

8.3. UnTepHeT-pecypchl, HEOOX0AUMbIe 1JIS OCBOCHHS JUCIUNIMHBI (MOIYJIS)

8.3.1 Ilepeyenn 3J1eKTPOHHO-0UOIMOTeUHBbIX cucTeM (DBC)

DJexkTpoHHasi 6udmoreynas cucrema |PRbooks

www.iprbookshop.ru

DJIeKTpOHHO-0ub1HoTeuHas: cucrema BOOK.ru

https://book.ru

DJIeKTPOHHAA onoJMoTeyHas cucreMa H3JarejbCTBa IOPAIZT, pasaeJ
«JIerenaapHble KHUTH»

www.biblio-online.ru, https://urait.ru/

JIeKTPOHHAsA OMOJINOTEKAa KACTPAXaHCKHMI IOCYy1apCTBEHHbIH YHHBEPCHUTET»
co0cTBeHHOM renepannu Ha miargopme IbC «nekTpoHHbIH UnTANbHBIN 3271 —
butaunoTex»

https://biblio.asu.edu.ru

Yuémuas sanuce oopaszosamenvrozo nopmana AI'Y

Du1eKTpoHHO-0n0noTeunas cucrema (AbBC) OO0 «Ilonurexpecype» «KoHCyabTaHT
CTY/ICHTa»

MHoronpopuibHblii  00pa3oBaTenbHblil  pecypc «KOHCYIBTaHT CTYyAEHTa» SBISETCA
AIIEKTPOHHOM OMOIMOTEYHOM CUCTEMOM, NpeaocTaBisiouiel moctyn yepe3 MHTepHeT K
y4eOHOIl nuTeparype U AONMOJHHUTEIbHBIM MaTepuaiaM, NpuoOpeTEHHBIM Ha OCHOBAHUU
OpsSMBIX ~ JTOTOBOPOB ¢ mpaBooOmagarenssMu.  Karamor  comepxkut Oonee 15 000
HauMEHOBAaHUU U3JaHUH.



http://www.iprbookshop.ru/
https://book.ru/
http://www.biblio-online.ru/
https://urait.ru/
https://biblio.asu.edu.ru/

www.studentlibrary.ru
Pecucmpayus ¢ komnvtomepos AI'Y

6) DuekTpoHHasi OMOINOTEYHAS CHCTeMA Y HUBEPCUTETCKast OMOIMOTEeKA OHJIAIH»
www.biblioclub.ru

8.3.2 Ilepeyennb 00me0CTYNHBIX OPUIMAIBLHBIX HHTEPHET-PECYPCOB

1)  ExauHOE OKHO JAOCTYIA K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru

2)  MuHHUCTEPCTBO HayKH U BbIcIIero oOpazoBanusi Poccuiickoit deneparn
https://minobrnauki.gov.ru

3)  MunuctepcTBo npocenieHus Poccutiickoit denepanun
https://edu.gov.ru

4)  denepanbHOE areHTCTBO 1O AeaaM MoJoa&xu (PocMomoaéxs)
https://fadm.gov.ru

5)  ®depepanbHas ciayx0a o Hax30py B chepe oOpasoBanus u Hayku (PocoOpHaa3op)
http://obrnadzor.gov.ru

6)  Caiit rocyaapcTBeHHO# mporpammbl Poccuiickoit denepanmu «JlocTymHas cpenay
http://zhit-vmeste.ru

7)  Poccuiickoe IBIKEHUE IKOJIBHUKOB

https://pam.pd

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIVIMHBI (MOAYJIS)

MyabsTumenuiinoe oGopynoBanume. Ha aymutopHbix 3anaruax — (nekuusix) CUT
UCHOJB3YIOTCS JUIsl OpraHM30BaHHOIO INPEACTABICHUS INPEnojaBaTes MM U O0YyYaroLIUMHUCS
Mmarepuasa B popmate npeseHrauii PowerPoint, paboTsl 1o GOpMUPOBAHUIO U PA3BUTHIO HABBIKOB
paloThI ¢ TOKYMEHTaMU M IIpOrpaMMaMu, UMEIOIIMMU NPHUKIaJHOe 3HaueHue. Jlekuuu odecrieueHsl
crlaiiiaMu U BujeomarepuanaMu. IMeroTcst KJlacCHbBIE JOCKH, HATJIsIHbIE TTOCOOUS (CTEHIbI, MAKETHI,
MJIAKATHI U T.I1.).

Pabouass mnporpamma AMCUMIUIMHBI (MOAYJS) TpPU HEOOXOJUMOCTH MOXKET ObITh
ajanTHpoBaHa JUIsl oOyyeHMs (B TOM YHUCIIE C MPUMEHEHUEM IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI) JIUI] C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3]I0pOBbs, MHBAIUIOB. [t aToro tpedyercs
3asBJICHHE OOYYalOIIMXCs, SBISIOLIMXCS JIMIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSIMHM 3/10pOBbS,
WHBAJIWJAMU, WM UX 3aKOHHBIX TPEACTaBUTENEH W pPEKOMEHJAIMM ICUXOJIOr0-MeIUKO-
nejarornyeckod  Komuccuu. Jlis HMHBAIMIOB coJep)kaHHe pabodeil mporpamMMbl JUCHUIUIMHBL
(MOIynsl) MOXET OIpeAensThCs TakXKe B COOTBETCTBUM C HWHAMBHAYAJIBbHOH IporpaMmoit
peadmInTaly UHBANUAA (TIPU HAJTHMYUH).

[IporpamMma cocraBiieHa B coorBercTBUU ¢ TpeboBanussmu OI'OC BO no HampaiieHUro
noarotosku 09.03.02 MudopmannoHHbIe CHCTEMBbI M TEXHOJIOTHH.

10. OCOBEHHOCTH PEAJ/IMBAIIMU JUCHUTIJIMHBI (MOAYJIsA) IIPU OBYYEHUHN
HUHBAJINAOB U JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 3I0POBbSA

Pabouyas mporpaMma AHMCHMIUIMHBI (MOXYyJNs) TPU HEOOXOJUMOCTH MOXKET ObITh
ajanTupoBaHa JUIsl oOyueHHs (B TOM YHCIE C MPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTUI) JIUI] C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3]I0pOBbs, MHBANUIOB. /{111 aTOro Tpedyercs
3asgBJICHHE OOYYaIOIIMXCs, SBISAIOUIMXCS JIMIAMH C OTPAaHWUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBS,
WHBAJIWJAM{, WM WX 3aKOHHBIX TMPEACTaBUTENEH W pPEKOMEHJAIMM ICUXOJIOr0-MeIUKO-
nejarornyecko komuccuu. [lpu oOydyeHUHM JMIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS
YUUTBHIBAIOTCS MX WHIUBUAYyaJbHbIE Mcuxousnyeckue ocoOeHHocTH. OOyueHHe WHBAIUIO0B
OCYILECTBISIETCS TaKXKe B COOTBETCTBUU C MHAWBUIAYAIBHOM MpOrpaMMoil peaOmiInuTaluy HHBAIUAA
(pu HANMUYUM).


http://www.studentlibrary.ru/
http://www.biblioclub.ru/
http://window.edu.ru/
https://minobrnauki.gov.ru/
https://edu.gov.ru/
https://fadm.gov.ru/
http://obrnadzor.gov.ru/
http://zhit-vmeste.ru/
https://рдш.рф/

Jiis nun ¢ HapylmeHHeM ciyXa BO3MOXKHO IpeJocTaBieHHEe y4yeOHOM HHpOpMauuu B
BU3yaIbHOW (popMe (KpaTKuii KOHCIIEKT JIEKLWH; TEKCTHl 3aJaHuii, HaleyaTaHHbIC YBEINYCHHBIM
mpupTOM), HA AYAUTOPHBIX 3AHATHAX JIOIYCKAeTCs MPUCYTCTBUE AaCCUCTEHTA, a TaKxkKe
CYpIONEpPEBOAYMKOB W TH(IOCYPIONEPEBOTINKOB.  TeKymMid  KOHTPOJIb  YCHEBAEMOCTH
OCYIIECTBISICTCS B THCbMEHHOW (Qopme: OoO0y4aromuiicsi MUCHbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCBMEHHO BBITNOJIHACT MpaKkTHUecKkue 3aaanus. Jloknaz (pedepar) Takke MOXKET ObITh IPEACTaBICH
B MMMCBMEHHOM (opme, IpU 3TOM TPeOOBaHHS K COJCPKAHUIO OCTAIOTCS TEMH XKe, a TpeOOBaHUS K
Ka4eCTBY M3JIOXKEHHUS Marepuana (MOHATHOCTh, KAYeCTBO PEeUM, B3aUMO/ICHCTBUE C ayAUTOpUEH U T.
1.) 3aMEHSIIOTCS Ha COOTBETCTBYIOILIME TPeOOBaHHWS, NPEABABISEMbIE K MHCbMEHHBIM paboTam
(kauecTBO O(GOPMIICHHUS TEKCTA U CIIMCKA JINTEPaTyphl, TPAaMOTHOCTh, HAJMYHE MIUTIOCTPALMOHHBIX
MaTepuaioB u T. 11.). [IpoMexxyTodHas arrectauus U JIMI ¢ HAPYHICHUSMH CIIyXa IPOBOIMUTCS B
MUCBMEHHOW (opMe, TIPH 3TOM HCHOJIB3YIOTCS 00IIe KpUTepun olieHuBanHus. [Ipun HeoOxoaumocTH
BpeMs MOJITOTOBKH K OTBETY MOKET ObITh YBEITHYEHO.

Jlns nun ¢ HapyHIeHHeM 3peHUs JOMYCKAaeTCsl ayIualbHOe MpeaocTaBiIeHne nHdopmanuu, a
TaKXKe HCIIOJIb30BAaHUE HA ayJUTOPHBIX 3aHATHUSAX 3BYKO3AIHMCHIBAIOIINX YCTPOWCTB (AMKTO(GOHOB M
T. 1.). Jlomyckaercsi mNpHCYTCTBHE Ha 3aHATHUAX AaCCUCTEHTa (TIOMOIIHHKA), OKa3bIBAIOIIETO
o0yJaromuMcsi HEOOXOAMMYIO0 TEXHHUYECKYI0 TIOMOIIb. TeKymmid KOHTPOJb YCIIEBAEMOCTH
OCYHIECTBIISICTCS B YCTHOH Qopme. [Ipym mpoBeaeHUM NPOMEXYTOYHOW aTTECTAllMH UL JIUIL C
HapyIIEHHEM 3PEHHS TECTUPOBAHNE MOKET OBITh 3aAMEHEHO Ha YCTHOE coOeceIoBaHHEe MO BOIIPOCaM.

Jns nun ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 370POBbsI, MMEIONIMX HApyHIEHUS OIOpPHO-
JBUTATEIILHOTO aIllapaTa, Ha ayTUTOPHBIX 3aHITUAX, a TAKXKE IPH MPOBEIACHUN MPOLEAYP TEKYIIETO
KOHTPOJISL yCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIlMA MOTYT OBITh IIPEIOCTABICHBI HEOOXOIMMbIC
TEXHUYECKHE CPeICTBa (NEPCOHANBHBIM KOMIBIOTEP, HOYTOYK WJIM JPYroW TaJlKET); JOIMYCKAeTCS
NPUCYTCTBUE  acCHCTEHTa (aCCHCTEHTOB), OKAa3bIBAIOLIETO  OOydYaromUMCS  HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb (3aHATh paboyee MeCTo, epeABUTaThCs 0 ayAUTOPUH, IPOUNTATH 3aJaHuE,
0(pOpPMHTH OTBET, OOIIATHCS C MIPEIOIaBATEIIEM ).



