[loKyMeHT NoANMUCaH NpoCToit 3NeKTPOHHOM NOANUCHI0
NHbopmaums o Bnagenbue: MuHucTepcTBO HA
(®WO: Makyes BaneHTuH AHaTonbeBuY

[lomKHOCTb: 3aMecTUTeNb AUPEKTO yebHoIl pabote
[ata nognucanus: 05.06.20 eﬂ?E ISJOFO TOCYAApCTB
YHUKanbHbIA nporpaMMl%@P@#@B.aHm «MockoBckuii rg
a0887579b7e63594c87851bc1bb030c7 c4482fal(naruoH

KU 1 BbICIIero obpasoBanus Poccuiickoit ®epepauiu
MBITUILMHCKIH rmian

PHHOTO OFOZPKETHOr0 06pa30BaTeIbHOTO YUPEXK/eHVs BBICIIIETO

Cy[,apCTBEHHBIN TeXHUUeckuil yHuBepcuTeT uMeHy H. O. baymana

a/bHBIN MCCIIeloBaTebCKUN YHUBEPCUTET)»

(M® MI'TY um. H.3. Baymana)

3ame€THTeNb JUPEKTOPA

. baymana
MaKyeB B.A.

Mf5>> uiorst 2021 1.

dakynbreT K «Kocmuueckuti hakyabTeT»

Kadenpa K3 «IIpuknazHasi MaTeMaTrka, THOOPMaTUKa 1 BbIUMC/TUTE/TbHAsI TEXHUKa»

PABOYAS ITPOI'PAMMA JUCIIUILINHBI

MO,[[E]'II/IPOBEIHI/IG B MeéXdHHKe )XUAKOCTH U I'a3d

ABTOD IPOrpaMMBbl:

Manamus A.A., npodeccop (4.H.), JOKTOp (PU3NKO-MaTeMaTUueCKux Hayk, aamalashin@bmstu.ru



YTBepxkJeHa Ha 3acefjaHuy Kadepsl «[IpukiafHas MmatemMaTika, MHGOpPMAaTHKa U BEIYMCIUTETbHAs
TeXHHKa»
ITpotokon Ne 11 3acenanus kKadenapst «K3» or 18.06.2021 r.

HauaneHuk Ot/iesia 06pa3oBaTe/ibHbIX POrpaMm
[MlesnsikoBa A.A

Pabouas rporpamma oo6peHa Ha 2022/2023 yueOHbIM rof.
[Tporokon Ne 9 3acenanus kadeapol «K3» ot 15.04.2022 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMmbl JUCLIUIIIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2023/2024 yuye6HbIN rof,.
[Tporokon Ne 9 3acenanus kadeapol «K3» ot 14.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUIIIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof.
[Tporokon Ne 9 3acenanus kadeapol «K3» ot 18.04.2024 1.
JIuct nepeyTBep>xeHuUs pabouei MporpamMMbl JUCIUITTMHBI / TTPAKTHKU.



OI'VTABJIEHHUE

c.
1.IInanupyembie pe3yabTaThl 00yUYeHUs O TUCIUILINHE (MOIYJII0), COOTHECEHHBIE C
TUTAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHUSI 00PA30BATEIEHOMN MPOTPAMMBI ........eeeuveeerernreeereenreenens 4
2.MecTo TUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON IPOTPAMMEBI ....couveeureenrieanreeieenaieenieeeneennns 6
3.00DBEM IUCIIHIIIIITHDBL. ... eeeeeeeeeeeeeeeeeeseeeeeeanenaeaeseeeseeananaaaeesseseeaennnnaessseseaaennnaaeseeeseesennnaaaeeeeeenes 7
4.ConeprxkaHre AUCUUILTUHBI, CTPYKTYPUPOBAHHOE MO MOAYJISM Y4EOHON AUCUUILIINHBI C
YKa3aHUEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMUICCKIX WIIH ACTPOHOMHUYECKHUX YaCOB U
BUJIOB YUCOHBIX BAHSITHH ...vveeevveeerieeeiueeesseeesseeesseeessseeessseeesssesansssesnsssessssesssssessssssessssssssssessssessnnses 8
5.Y4eOHO-MeTOANYECKOE 00ECTICUEHNUE CAMOCTOSITEITEHON PAOOTHI CTYICHTOB.....cvveeeveeneeeneeeens 11
6.DoH/T OTICHOYHBIX CPEJICTB JUISI MPOBEICHUS TEKYIIET0 KOHTPOJISI K TPOMEXKYTOUHOM
ATTECTALUU CTYJCHTOB IO JTUCIIUTIIIHHE ......veeutteuteeeeenuteentteasteenseesseenuteesseenseesseesaeessseesseesaseenuneens 12
7.1lepedenpb yueOHOMU JAUTEPATYPhl U TONOJHUTEIBHBIX MAaTEPUAIOB, HEOOXOUMBIX AJIs
OCBOCHUS JIVICIIHIIITHTHBL ...euvveuteensteanteettenuteeseeeuseenueesaseebeeesseebeesateenbeeeaseenseesaseenneeenneenaeesaseenmnenan 13
8.IlepeueHp pecypcoB CETH UHTEPHET, PEKOMEHIYEMBbIX ISl CAMOCTOATEIbHOU paboThl pH
OCBOCHUU JIHCIIHATIIIIHBL «...eeuvteuteentteeuteettenateeseeeuseenseesaseesbeessseeseesateessaeeaseenseesaseesseeenneenseesaseenanenns 14
9.MeToauyecKkue yKa3aHusi JUisl CTYJACHTOB MO OCBOCHUIO TUCHIHUIIITHHB ....vvveeruvreerirreenreeenaneeenns 15
10.ITepeyeHr HHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX ITPU H3yYCHUH TUCITUTUIHHEI,
BKJTIOYAs TIEPEYCHB MPOTPaAMMHOT0 obecriedeHusl, THHOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
TMPOPECCHOHATBHBIX 083 JTAHHDBIX ....eeeuvveerurreerreeessseeessseeessseeessseeassssesssseesssssessssesssssessssssssssesssssesssns 17

11.0Onucanmne MarepranbHO-TEXHUUECKON 0a3bl, HEOOXOAUMOMN AJI U3YUEHUS JUCIUILTUHEI .... 18



1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHUA OFPA3OBATEJIBHON TPOT'PAMMBI

Hacrosmas paGouast mporpaMma AUCHUIIIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OMPEeIIeT COAEPKaHUE M BUIBI YIEOHBIX 3aHATHN U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEIHPHO YCTaHABIMBaeMbIM 0Opa3zoBarenbHbIM cTangapToM (CYOC 3++) no
HaIpaBJeHUI0 MOATOTOBKU (ypoBeHb Maructparypbl):01.04.02 «lIpuknagHas maTemMaTHKa W
uHpOpMAaTHKaY;

* OcHoBHOW mpodeccHoHaabHON 00pa30BaTeNbHON MPOrpaMMO 1O HAMPAaBICHUIO
noarotoBku 01.04.02 «[IpuknagHas MaTeMaTHKa 1 HHPOPMATHUKAY;

* YueOHbpM mmanoM MI'TY um. H.O. baymana no Hanpasnenuto noarorosku 01.04.02
«[IpuknagHas MaTeMaTHUKa U HTHPOPMATHKAY.

[Ipy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCs  (POPMUPOBAHHWE  KOMIICTEHIIUH,
npeaycmoTpennbix OIIOIT ma ocnoBe CYOC 3++ mo Hampasienutro noarotoBku 01.04.02
«[IpuknagHast MaTeMaTHKa U HTHPOPMATHKa» (YPOBEHb MATUCTPATYPHI)

Kon xommerenuiu ®opmyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++ pMyJip
IIpodeccnonanbHbie KOMIIETEHIIUN COOCTBEHHbIE
[IKC-5
(01.04.02/31 Crioco0eH pa3pabaTpiBaTh IPOrPaMMHOE 00CCIICUSHUE TS

e OpraHu3aly U KOHTPOJIsI HA3€MHbBIX aBTOMaTU3UPOBAHHBIX CUCTEM

Marematnueckoe

YIIpaBJICHUA JICTATCIIbHBIMU allllapaTaMnu
MOJIETUPOBAHUE)

Jns kateropuil «3HaTh, YMETb, BIAJETh» IJIAHUPYETCS JIOCTUIKEHUE DPE3YJIbTaTOB
oOyuennst (PO), BHOCSIIMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaA B (OpMHpPOBAHUE
KOMIIETEHIUH, TPEeTyCMOTPEHHBIX OCHOBHOM ITpodeccnoHaIbHOM 00pa3oBaTebHON TpOrpaMMoi
(Tabm. 1).



Tabauna 1. UuaukaTopsl JOCTHKEHUST KOMIIETEHLIIUN

1

2

3

Komnerennusa: xkox mo CYOC
3++, popmyaupoBka

HNuauxkaropsl

®opMBbI H MeTObI 00y4YeHHUS1, CIOCOOCTBYIONIHNE
(opMupoOBaHHUIO M PA3BUTHIO KOMIIETEHUMHU

[IKC-5

(01.04.02/31 MaremaTu4eckoe
MOJICJIUPOBAHUE)

Crnioco6eH pa3pabaTbIBaTh
porpaMMHOe oOecrieueHue s
OpTaHU3aIH U KOHTPOJIS
HA3eMHBIX aBTOMATH3UPOBAHHBIX
CHCTEM YIPaBJICHUS
JIETaTeILHBIMHU arlliapaTaMu

BJIAIETH

- OCHOBaMH MPOEKTUPOBAHUS U pa3paboTKu
MPOrPaMMHOTO 00ECTICUeHUsI, COCTABHBIX YaCcTeH M HX
MHTETpalys B €IMHYIO IPOTPAMMHYIO Cpelly

Jlexkuunu

CemuHapwbl

CamocrosiTesibHas padora

AKTHUBHbIE 1 HHTEPAKTUBHBbIE (POPMBI (METOIbI)
0o0yueHus:

o0CyXJIeHHE MPAKTUYECKUX MTPUMEPOB Ha JIEKLHUAX U
CEeMHUHapax




2. MECTO /JUCHOUIIVIMHBI B CTPYKTYPE OBPA3OBATEJILHOI
ITPOI'PAMMBbI

HucuuruinHa Bxogutr B Onok bl «/lucummamusl  (Momymu)» oOpa3oBaTesbHON
nporpaMmbl  Maructpatypel 10 HampasieHutro 01.04.02 «lIpukinagHas wmaremMaTtuka |
UHPOpPMATHKAY.

W3ydyeHue MAMCHUIIMHBI TpEANOaraeT IMpeABapUTEIbHOE OCBOCHHME CIIEAYIOIIUX
JUCITUIUIAH y4eOHOTO TUIaHa!

— JluckpeTHble MaTeMaTUYECKUE MOJICIIH;

— HenpepbiBHBIE MaTeMaTHYECKHE MOJIEIH.

OcBoeHHe JaHHOW TUCHUIUIMHBI HEOOXOAMMO Kak MpEALIEeCTBYIONIee i CIASAYIOUINX
JUCLUTUTMH 00pa30BaTeIbHON MPOTPAMMBI:

— IlpuknagHasi npoMbIIJIEHHAS MaTEeMaTHKA;

— CoBpeMeHHbI€ TPOOIEeMbl IPUKIIATHOW MAaTEMAaTUKU U HH(OOPMATUKH.

OcBoenne y4eOHON NUCIUILTMHBI CBSI3aHO C (POPMHUPOBAHUEM KOMIIETCHLUN C Y4€TOM
Matpuiiel komneteHiuii OIIOIT gns nHanpaBnenuss (ypoBeHb MaructpaTypsl): 01.04.02
[TpuknagHas MmaTreMaTHKa U HUHPOPMATHKA .



3. OBBbEM JUCIIUAIIJIMHbI

OO6mwmit 00beM TUCIHUIUIMHEBI COCTABIISIET 4 3aUeTHBIC SAMHUIIBI(3.€.), 144 akageMUIeCKUX
yaca (108 ACTPOHOMHUYECKHUX 4acoB). B TOM qucie:
1 cemectp — 4 3.e. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 1O BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem o cemecTpam, aKkaj. 4.
. KonuyecTBo ceMecTpoOB 0CBOECHUSI
Buabl yueOHoii padorsl
Bcero JUCIUIIINHBI
1
O0BbeM IUCIHUIUTUHBI 144 144
AyautopHasi padora* 36 36
Jlexuunu (JI) 18 18
Cemunapsi (C) 18 18
CamocrositesbHas padora (CP) 108 108
Hpopa?OTKa y4eOHOTr0 MaTepuasia 595 595
JIEKITNI
[ToaroroBka k ceMmuHapam 2.25 2.25
IToaroroBka K 3K3amMeHy 30 30
[TonroToBka K pyoeKHOMY KOHTPOITIO 9 9
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThI 64.5 64.5
Bua npomeKyTo4HO# aTTecTalnu JK3aMeH

*B TOM uymclie, B (hopMe MPaKTUIECKOH OATOTOBKH



4. COJEP)XAHUE JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YUYEBHOM JUCHUIIJIMHBI C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB U BUJIOB YYEBHbBIX

SAHATUI
Taoauna 3. CoaepxaHue AUCUUTUIMHBI
AKTHUBHbBIE U
Buapl 3aHsaTHi*, yackl HHTEpaKTUBHBbIE GopMBbI Komnerenuun, TekylHil KOHTPOJIb Pe3yJIbTATOB 00y4eHUs
TPOBe/IeHUs 3aHATHIA 3aKpeIieHHbIE 32
Ne ni/m Tema (Ha3BaHUE) MOTYJIS M
dopma npoBeaeHNus TeMoi (101 o Cpok bannr
JI C JIP | CP P POBEL Yacel CYOC 3++) P Dopmbl (mun/
3aHATHI (Henesin)
MAaKCc)
1 cemectp
OCHOBHBIE YpaBHEHUS 262(];1{;;;1;( E(})IS:KO}EH 12/20
1 MEXaHMKH KHJIKOCTH M rasza 6 6 0 26 anMe oB Ha 2 IIKC-5 6 P
pUMED UTOTO: 12/20
CEeMHHApax
3ajauu TeueHU HEBI3KON 263:{;{6;1;( EZS:)KOHI’;H 12/20
2 | xumxoctn 6 6 0 | 26 HPHMe . 2 | OKC-5 12 POt
puMEp UTOTO: 12/20
ceMuHapax
o0cyxneHue PyGesxHbIit 18/30
3 ?Ka;[agglczzqeﬁnn BSI3KO# 6 6 0 26 Epil:;;r;e:izx ) IKC-5 18 KOHTPOJTb
A prMep UTOrO: 18/30
ceMuHapax
4 DK3aMeH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 18 18 0 | 108 - 6 - - - 60/100

*B TOM uyHCIe, B (popMe MPAKTUUECKOW OATOTOBKH




CoaeprxkaHue JUCHHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

Ne,
a/n HaumeHoBaHue MOayJisl, COJlePKAHUE Yacel
1 OcHOBHbIE YPAaBHEHHUs] MEXaHUKH KUJIKOCTH M ra3a
Jleknun 6
1.1 | YpaBHEeHHE MEXAHUKHU CIUIOIIHOMN CPEb. 2
1.2 OCHOBHBIE YpaBHEHUS TMHAMUKHU UJI€AJIbHOU JKUJIKOCTH. 2
1.3 OCHOBHBIE UHTETPaJIbl TMHAMUKHU UACATBHON KUIKOCTH. 2
CemMuHapsl 6
Cl.1 | YpaBHeHME MEXaHUKH CILIOIIHOM CpPEIbI. 2
C1.2 | OcHOBHbBIC YpaBHEHUSI TUHAMUKH UCATBLHON XKUJIKOCTH. 2
C1.3 | OcHOBHbBIC UHTETPAJIbI AUHAMUKU UJICATHbHOMN KUIKOCTH. 2
CamocrosiTeibHas padoTa 26
CPI1.1 | [IpopaboTka yueOHOTO MaTepraia JEeKIHi 0.75
CP1.2 | [loaroroBka Kk ceMuHapam 0.75
CP1.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO 3
CP1.4 | lIpyrue Bubpl CaMOCTOSITEIBHON pabOThI 21.5
2 3amauy TeueHNH HeBA3KOH KHIKOCTH
Jleknun 6
2.1 | JIBymMepHbIe YCTAaHOBUBIIUECS TEUEHUS M1€aTIbHON KHUIKOCTH. 2
2.2 | Ynapuble BoaHbl. COOTHOIIEHUSI HA KOCOM CKa4yKe YIJIOTHEHUS. 2
2.3 3amauu oOTEKaHUS TEI HUACATBHON KUIKOCTEIO. 2
CemuHapsbl 6
C2.1 | JIBymMepHbIE€ YCTAHOBUBIIHUECS TEYEHUS H1€aIbHON KHUJIKOCTH. 2
C2.2 | Ynapublie BosiHbl. COOTHOLIEHUSI HA KOCOM CKAuKe YIJIOTHEHHSI. 2
C2.3 | 3amaum oO0TeKaHMS TEII HJICATHLHOM KUIKOCTHIO. 2
CamocrosiTenbHas padora 26
CP2.1 | [IpopaboTka yueOHOr0o MaTepHaa JEKIHM 0.75
CP2.2 | [logroroBka kK ceMuHapam 0.75
CP2.3 | IToaroroBka K pyOeXxHOMY KOHTPOJIIO 3
CP2.4 | Ipyrue Buapl CaMOCTOSITEILHON pabOThI 21.5
3 3agaun TeyeHUH BA3KON JKUIKOCTH
Jleknun 6
31 YpaBHeHMs] TMHAMUKHU BSI3KOU )KuAKOCTH. YpaBHeHUs HaBhe-CToKkca. )
' DuU3NYeCKUil CMBICI TapaMeTPOB MOAOOUSI.
3.2 | IlocTaHOBKa 3a7a4y JUHAMUKH BA3KOH JKUJKOCTH. 2
33 UYuciieHHbIe METO/IbI PEIICHHS 3374 IMHAMUKY KUJAKOCTH. Pemenus 3amaq >
' JUHAMUKH )KUJIKOCTH C IPUMEHEeHHEM crenranusuposantoro [10.
CemuHapbl 6
C3.1 YpaBHEeHUs] TMHAMMKHU BSI3KOU *KuakocTu. Y paBHeHus HaBbe-CTokca. ’
) Du3NYeCKuil CMBICI TApaMETPOB MO00MS.
C3.2 | IlocraHoBKa 3a1a4y JMHAMHUKH BSI3KOU KUIKOCTH. 2
33 UYuciieHHbIe METO/IBI PEIICHHS 3a7a4 TMHAMIKY KUJIKOCTH. Penenns 3amaq ’
’ JUHAMUKH )KUIKOCTH C IPUMEHEeHHEM crnernuanuupoantoro 110.
CamocrosiTejibHasi padoTa 26
CP3.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 0.75
CP3.2 | [loaroroBka kK ceMHHapam 0.75
CP3.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO 3
CP3.4 | JIpyrue BUJIbI CAMOCTOSATEIBHOM pabOThI 21.5
4 DK3aMeH 30




CP4.1

ITogroroBka K 3K3aMeHy

30

10



S.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHOM
PABOTBI CTYJAEHTOB

CamMocTosTenpHas pa60Ta CTYACHTOB IO AUCHHUILIIMHC obecreunBaeTCs (G (13%:02000701785 y‘IGGHO—
MCTOANYCCKUMU MaTCpUajlaMu:

1.
2.

5.

Pabouas mporpaMmMa JUCIUILTHHBL

VYyeOHas nuTeparypa W JOMOJHUTEIbHBIC MaTtepuansl [Pazmen 7 Paboueit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «MHTepHET»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUTIIINHBI .

Metoauueckne ykazaHus A OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JHCHUIUIMHBI|, OOCCIIEUYUBAIONIUE CAMOCTOSITEILHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMAIIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KommuiekT uHauBUyanbHbIX 3aJaHUN.

CryaeHTsl MOJY4YarOT JOCTYI K YKa3aHHBIM MaTepHallaM HauyuHasg C TEPBOTO 3aHATHUS T10
JIUCILIUILINHE.

11



6. ®OHJ OHEHOYHBIX CPEACTB /JIs1 HNPOBEJAEHUA TEKYHEI'O
KOHTPOJIA U NPOMEXYTOYHOU ATTECTAIMU CTYIAEHTOB IIO
JUCIUIIVIMHE

®onn  omeHouHbix cpenctB (POC) nmnsg TpoBeIeHHs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTeCTAllMM OOYdYalomMXCs 10 JUCHUIUIMHE OasupyeTcs Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaIloB UX (POPMUPOBaHMS B IpOILECCe OCBOECHUSI 00pa3oBaTeIbHON
nporpammel  (pazgen 1). ®OC obecrieuynBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHIKCHHSI BCEX
pe3yabTaTOB 00yUEHUs, 3aMJJaHUPOBAHHBIX [T JUCLHUILINHBL.

®OC BKIIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TarnoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNIbHONM IPOrPaMMBl;

— ONHCaHUE I0Ka3aTejaeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3IMUHBIX dTanax Mx
(opMHpOBaHUsl, ONMCAHNE IIIKAJT OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WM MHbIE MaTepHalibl, HEOOXOAUMBbIE AJIsl OLEHKH 3HAHHM,
YMEHUH, BIaJieHuii U (WJIK) OIbITa AESATENbHOCTH, XapaKTepU3yoLue 3Tanbl (OpMUPOBAHUS
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS 00pa30BaTeIbHON MPOTPAMMBIL;

— METOJUYECKHE MaTepuajbl, ONPEIEISAIOIINE NPOLEAYPbl OLICHUBAHWS 3HAHUN, YMCHMI,
BIAJCHUA W (WJIHM) OIBITa MAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI NPOU3BOAUTCSA B cOOTBeTCTBUM C [lojoxkeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

DOC sBaseTCs NPUIIOKEHUEM K JaHHOU paboueil mporpaMMe AUCIUILIUHBL.
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7. IEPEYEHb YYEBHOM JIMTEPATYPbI ¥  JJOHNOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXO/JUMBIX JJI51 OCBOEHUA JTUCIIUITJIMHbI

JIuTeparypa no JUCLUIIINHE

1. MypamoB M. B., Ilanun C. JI. Pemenue 3agay MeXaHUKH CIUIOIMIHOM Cpeabl B
nporpaMMHoM Komriekce ANSYS : MeTos. ykas3aHus K BBIOJIHEHHIO JIAOOPATOPHBIX padoT /
MypamoB M. B., [Tanun C. /1. ; MI'TY um. H. O. baymana. - M. : U3n-so MI'TY um. H. D.
Baymana, 2009. - 40 c. : un. - bubmuorp.: c. 39.

2. Kpacnosckuii E. E. Pemienue mnpukinagHbeiX 3a7a4 TEPMOMEXAHUKH C MPUMEHEHUEM
nporpaMmHoro komruiekca ANSYS : meroa. ykazaHHs K BBITOJHEHHIO Ja0OpaTOpHBIX padoT /
Kpacnosckuii E. E. ; pen. 3apyoun B. C. ; MI'TY um. H. D. baymana. - M. : U3a-8o MI'TY um.
H. D. baymana, 2008. - 87 c. : un. - bubmuorp.: c. 85.

3. Ocnogsl pabotel B ANSYS 17 / H. H. ®enoposa, C. A. Bansrep, M. H. [{lanunos, 1O. B.
3axapoBa. — Mocksa : JIMK Ilpecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Texkcr :

AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/90112

4. MopenupoBanue ruaporazoguHamuueckux mporeccoB B [TK ANSYS 17.0 VueGnoe
nocoone / Demoposa H.H., Bamerep C.A., 3axapoa I0.B. - 2016. - URL:

http://www.iprbookshop.ru/68793.html.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMbIX JJIs1
CAMOCTOATEJBHOU PABOTHLI ITPUM OCBOEHUH JUCHUIIJIMHBI

1. Caiit xadenps! «[Ipuknagnas MaTeMaTHKa, THPOPMATHKA U BBIYUCIUTEIbHAS TEXHUKA:
https://mf.bmstu.ru/info/faculty/kf/caf/k3/

2. Poccwuiickas rocynapcTBeHHas oubnuoreka. http://www.rsl.ru.

3. I'ocynapcTBeHHas myOJMyHas HAydYHO-TeXHHUecKas Oubiauoreka Poccun. http://www.gpntb.ru.
4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. Hayuno-texnumueckas OuOimoreka K® MITY wum. H.D. baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6uonmoreka http://eLIBRARY.RU.

7. DnekTpoHHO-O0uOIMoTEeUHas cucteMa u3garenbera «Jlanby http://e.lanbook.com.

8.  DnekTpoHHO-OMOIMOTEYHass  cucTeMa  «YHUBEpPCUTETCKas  OuONIMOTEeKa  OHJIAH»
http://biblioclub.ru.

9. DnekTpoHHO-O0ubIMOTEeUHas cuctema «[IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6ubaMoTeuHas cucrtema (ObC) «¥Opaiit» https://biblio-online.ru.

11. LenTpanpHas 6ubauoreka oOpa3oBaTelbHBIX pecypcoB Munoopaayku PO. www.edulib.ru.
12. Eaunas xoyutekuus udpoBbIx 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru.
13. denepanbHbIii HEHTP WHGOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://fcior.edu.ru.

14. Hayuno-texnmueckass ~ Oubamoreka MD  MITY  um. H.OD. baymana.
https://mf.bmstu.ru/info/library/
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9. METOAUYECKHUE VYKA3AHUSA JI1 CTYJAEHTOB IO OCBOEHUIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbli CTYyIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HWDKECIIEAYIOIUE TTOT0XKECHUS.

JlucuumimHa MOoCTpoeHa M0 MOJYJIbHOMY NPUHLUIY, KaKABIH MOIYJb IPEICTaBISIET
cOOOH JIOTMYECKU 3aBepIICHHBIH pazfen Kypca. JlucuuiimMHa JenuTcss Ha 4YeTblpe MOAYJs
(BKJTFOUAs SK3aMEH).

Ha nepBoM 3aHsTHH CTYAEHT ITOJy4aeT HH(GOPMALIMIO 171 JOCTYIA K KOMILJIEKCY y4eOHO-
METOJMYECKUX MAaTEPUAIIOB 110 AUCLUILIINHE.

JleK1iMOHHBIE 3aHATHS MOCBSILIEHB PACCMOTPEHHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsICHEHHUIO YU€OHBIX 33JaHHii, BBIHOCUMBIX Ha CAMOCTOSATEIBHYIO MPOPabOTKYy.

CemuHapckue 3aHATHSI TPOBOIATCA JUISL 3aKpeIUICHHs YCBOEHHOM HMHQoOpmanuy,
nproOpeTeHus] HABBIKOB €€ NMPUMEHEHHMs AJs PElIeHHs MPAKTUYECKUX 3aJad B IMPeIMETHON
00J1aCTH TUCIUITIINHBIL.

IIpakTryeckast MOArOTOBKA MPHU pPealn3aluy y4eOHONW JUCLUIUIMHBI OPraHU3yeTcsl yTeM
IPOBE/ICHUS NPAKTUYECKUX 3aHATUH, WHIUBUAYaJbHBIX M(WJINM) TPYHIOBBIX KOHCYJbTAaLMM,
IpeyCMaTPUBAIOIINX yYacTHE OOYYAIOUIMXCS B BBIMOJHEHUH OTICIBHBIX AJIEMEHTOB paloT,
CBSI3aHHBIX ¢ OyayIiei mpodecCHOHANBHOMN NesTeTbHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYKET BKJIIOYATh B c€OS OTAEIbHBIC 3aHATHS JICKIIHOHHOTO
TUIIA, KOTOpblE MPEAyCMaTpUBAIOT IMepefady ydeOHOH uHpopMauuu oO0ydaromumes,
HEOOXOAUMOW  JUId  MOCIENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX C  Oyayuei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

CaMocTosiTe1bHasi padoTa CTYIEHTOB BKIIIOYAET CIEAYIOLIME BHJBL: IMpopaboTKa
yueOHOro Marepuasa JIEeKIHi, IOAroTOBKa K CEMUHApaM, MOATr0TOBKA K AK3aMEHY, MOATOTOBKA K
pYOE)KHOMY KOHTPOIO. Pe3ynbTarel Bcex BUAOB pabOThI CTYAEHTOB (POPMHUPYIOTCS B BHJE UX
JMYHOTO PEUTHHIA, KOTOPbI YUUTHIBAETCS HA MPOMEXYTOUHOM arrectauuu. CamMocTosTeNbHas
paboTa mpeaycMaTpuBaeT HE TOJBKO MPOPAOOTKY MaTepUasoB JIEKIIMOHHOTO Kypca, HO M HUX
paciMpeHue B pe3yJibTaTe OUCKa, aHalIn3a, CTPYKTYPUPOBAHUS U [TPEICTABICHHS B KOMIIAKTHOM
BUJIE COBPEMEHHOM HH(pOpMaIUK U3 BCEX BO3MOXHBIX UCTOUHUKOB.

Texkymmii KOHTPOJIb TPOBOAUTCA B TEUYEHHE KaXJAOro MOIYJsS, €ro MTOTrOBbIE
pE3yNBTaThl CKIAABIBAIOTCS U3 OLEHOK I10 CIEAYIOINUM BUaM KOHTPOJIbHBIX MEPOIPUATHI:

- PyOexHbIil KOHTPOJIb.

OcBoecHME AMCLUMILIMHBI M €€ YCIEIIHOE 3aBEPIICHUE Ha CTAaJUU INPOMEKYTOYHOU
aTTecTallid BO3MOXKHO TOJBKO MPHU PETYISIpHOM paboTe BO BpeMsl ceMecTpa U IUIaHOMEPHOM
IPOXOXKJICHUN TEeKyllero KoHTpossa. Habpate pedTHHT 1o BceM MOIYJISIM B KaKJJIOM CEMECTpe,
IPOMTH N0 KaXIOMY MOAYIK IUIAHOBBIE KOHTPOJIBHBIE MEPONPHUATUS B  TEUEHHUE
HK3aMEHAIIMOHHOW CECCUHM HEBO3MOXKHO.

Jlns 3aBepiieHust paboOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJIbHbIE
MEPONPUSITHSL.

IIpoMexkyTouHasi aTTecTalusi O JUCLUUIUIMHE MPOXOAMT B ¢opMe -HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHE KIIOYEBBIX, 0a30BbIX MOJOKEHUN JUCHUIUIMHBI, COCTABIISIFOIIMX
OCHOBY OCTaTOYHBIX 3HAHUH 110 HEM.

MeToauKa OLEHKH 110 PEHTHHTY

CtyneHT, BBITOJHUBIINN BCE MPEyCMOTPEHHbIE YUeOHBIM TJIAHOM 3aJ[aHUs U CIIaBIINN
BCE€ KOHTPOJIbHBIE MEPONPUSITHS, MOJy4aeT UTOTOBYIO OLEHKY MO JUCIUIUIMHE 33 CEMECTp B
COOTBETCTBHUH CO IIKAJION:

PediTuHT Onenka Ha JK3aMeHe
85 —-100 OTJINYHO
71 -84 XOpOI1I0
60— 70 yJIOBJIETBOPUTEIHHO
0-59 HEYJIOBJIETBOPUTEILHO

OneHrBaHMe IUCHUIUIMHBI BENETCS B COOTBETCTBUM C [lonmokeHwem o0 Tekyliem
KOHTpOJIE YCIIEBAEMOCTH M MMPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IEPEYEHb MH®OPMALIMOHHBIX TEXHOJIOTMH, MCIOJIb3YEMBIX
ITPU N3YYEHUU JANCHUIIVINHBI, BKJIIOYASA INIEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM H ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NudopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(pOpMammoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
obecrieunBaeT JOCTYNl K y4eOHBIM IUIaHaM, PabO4YMM MporpaMmaMm JIHUCHUILINH (MOIyJiei),
nporpaMMaM TPAKTHK, ICKTPOHHBIM y4eOHBIM H3JAHHSIM U JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKazaHHBIM B pabo4MX MporpamMmax IHUCHUIUIMH (MOAYJEi), MporpaMMax MpakTUK,
(dbopMUpOBaHUE TEKTPOHHOTO MOPTHOIHO 00YIAIOIIETOCs, B TOM YHCIIE COXpaHEHHE ero paboT
U OIEHOK 3a 3TH paboTel. [IpemycmMoTpeHa BO3MOKHOCTb CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBUSA CTYJIEHTOB M TIpeNojaBaTeleldl IOCPEACTBOM TEXHOJIOTMA M CIyx0 10
MEPEChUIKE U MOJIYYEHHUIO AJIEKTPOHHBIX COOOIICHUN MEXIY MOJIb30BaTE/IIMU KOMITBIOTEPHON
cetu MHTEpHET.

- e-mail mpemnogaBaresns 1S orepaTUBHOM cBsi3u: aamalashin @bmstu.ru

IIporpammHoe obecneyenne:

- ANSYS Academic Research Mechanical and CFD
— Maple

- Mathcad

- Matlab

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- WNudopmannonno-npasoBas cucrema «l apant» http://www.garant.ru;
- WNndopmannonno-npasoas cuctema «Koncynsrant [Lmrocy http://www.consultant.ru;

IIpodeccuonanbHbie 6a3bl JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

— ITopran mammHocTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOH BA3bl, HEOBXOJJUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOT'O obecreyeHust JAUCHUITIINHBI

Ne,

a/n Bua zansarui Bua v HamMeHoOBaHuE 000Py10BAHUS

1 | Jlekuu CIEUATBHO 000PYIOBAaHHBIE ayTUTOPHH C
MYJIbTUMEIUIHHBIMU CPEJCTBAMU, CPEACTBAMH
3BYKOBOCITPOU3BEICHUS M MIMEIOIIIMMHU BBIXO]] B CETh
WuTepHeT; moMeIeHus A TPOBEICHUS ayAUTOPHBIX
3aHATUH, 000pYyAOBaHHBIC YUeOHON MeOENbIO; ayAUTOPUN
OCHAIIIEHHBIE KOMITBIOTEPAMH C JJOCTYIIOM K Oa3am
JAHHBIX ¥ ceTH VHTepHET; CTyI1H; KOMIIBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CHelHraibHO 000PYJOBaHHbBIE AYAUTOPHH C
MYJIbTUMEAUNHBIMU CPEJICTBAMHU, CPEACTBAMU
3BYKOBOCIPOU3BEACHUS U UMEIOIIUMHU BBIXOJ B CETh
HNutepHer; momerieHus AJis NpoBeACHUS ayIUTOPHBIX
3aHTHIA, 000pyIOBaHHBIE YUeOHOW MEOEINbI0; Ay AUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAMH C JJOCTYIIOM K Oa3am
JAHHBIX U ceTu HTepHEeT; CTyIuu; KOMIIbIOTEPHBIE
KJIACCBI.

3 | CamocrosTenbHast pabora | Oubimoreka, MMerolas padoune MecTa JUisl CTYJCHTOB;
BBICTAaBOYHBIC 3aJ1bl; ayJUTOPHHU, OCHALICHHBIC
KOMITBIOTEpaMH C JIOCTYIOM K cetu MHTepHeT.
CounokynpTypHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISICT CTY/ACHTY Kaue€CTBEHHO BBITIOJIHSATD
CaMOCTOSITENIbHYIO paboTy.
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YTBepxx/eHa Ha 3acejaHUU Kadeapbl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMAaTHKa U BBIUMC/TUTE/TbHAS TEXHUKA»

ITpotokos Ne 9 o1 15.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/Is1 OCBOEHHSA JUCIUAIIIAHBI, YATATH B CJIEJ[YFOIIE
PEJAKIUM:

7. IlepeyeHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KpacHoBckuti E. E. PelieHue npuk/afHbIX 3a/iau TEPMOMEXaHUKY C IPUMEHEHHeM MPOrpaMMHOI0
komriekca ANSYS : MeToz. yka3aHUs K BBIITOIHEeHHIO TabopaTopHbix padot / KpacHoBckuii E. E. ; pep.
3apybun B. C. ; MI'TY um. H. O. baymana. - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2008. - 87 c. : wi. -
Bubmuorp.: c. 85.
2. OcHoBol pabotel B ANSYS 17 / H. H. ®enopora, C. A. Banerep, M. H. [lanunos, FO. B. 3axapoBa. —
Mocksa : MK IIpecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. — TekcT : 31eKTpOHHbIM // JIaHb :
3/IeKTPOHHO-01O/MoTeuHas cructema. — URL: https://e.lanbook.com/book/90112
3. MogenupoBaHue ruiporasoanHaMmuyeckux nporecco B [TK ANSYS 17.0 Yue6Hoe rocobue /
®enopora H.H., Bansrep C.A., 3axaposa FO.B. - 2016. - URL: http://www.iprbookshop.ru/68793.html.
4. Pemienue 3a/1a4 MexaHVKHU CITVIOLIHOW Cpefbl B TporpaMMHOM Komruiekce ANSY'S: meToz. ykasaHus
M.B. Mypainos, C.[]. [Tanun / Mypaios M.B., [Tanun C.[I. - URL: https://ibooks.ru/reading.php?
short=1&productid=344026.

2). 11.10. IEPEYUEHb MH®OPMAI[IOHHBIX TEXHOJIOT HiA, ICIIO/Ib3YEMBIX
IIPY M3YYEHUHY JUCIIUIUIVNHGI, BK/TFOUAS ITEPEUYEHDB ITIPOTPAMMHOTI'O
OBECIIEUEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YATATDH B
CJIEAYIOUIEN PEJAKIIVU:

10. ITepeuenp HH(GOPMALMOHHBIX TEXHO/IOTHI, HCIIO/Ib3yeMbIX NPH W3yUe€HHHU ANCHMILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHus, HH(QOPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npodeccoHaMTbHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:

- ANSYS Academic Research Mechanical and CFD
- Maple

- Mathcad

- Matlab

IIpenopaBarenb Kadeapbl:

Manamms A.A., npogeccop (Z.H.), AOKTOP (pH3UKO-MaTeMaThUueCKUX Hayk, aamalashin@bmstu.ru
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ITpotokos Ne 9 o1 14.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHHS JUCIUAII/IAHBI, YUATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO# JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JIJIsl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. KpacHoBckuti E. E. Pelienue npuksiafHbIX 3a/iau TEPMOMEXaHUKH C IPUMEHEHUeM NPOrpaMMHOTI0
komriekca ANSYS : MeToz. yka3aHUs K BBIITOIHeHHIO TabopaTopHbIx padot / KpacHosckuii E. E. ; pep.
3apybun B. C. ; MI'TY um. H. O. baymana. - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2008. - 87 c. : wi. -
Bubmuorp.: c. 85.
2. OcHoBsl pabotel B ANSYS 17 / H. H. ®enopora, C. A. Banerep, M. H. [lanunos, FO. B. 3axapoBa. —
Mocksa : MK IIpecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. — TeKcT : 3/1eKTpOHHbIM // JIaHb :
3/1IeKTPOHHO-0MbO/MoTeuHas cucrema. — URL: https://e.lanbook.com/book/90112
3. MogenupoBaHue ruporasoanHaMmuyeckux mporecco B [TK ANSYS 17.0 Yue6Hoe rocobue /
®enopora H.H., Bansrep C.A., 3axaposa FO.B. - 2016. - URL: http://www.iprbookshop.ru/68793.html.

2). I1.10. IEPEUYEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
[PV U3YYEHUHU JUCIUATLIAHGI, BK/TFOYASI TIEPEUEHH ITIPOTPAMMHOTO
OBECHEYEHNSA 1 THO®OPMAI[VIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYIOILIEN PEJAKIIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCLHMIL/IMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOI0 odecrneueHus, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JJAHHBIX

IIporpaMmMHoe obecrnieueHue:

- ANSYS Academic Research Mechanical and CFD
- Maple

- Mathcad

- Matlab

IlpenoaaBarens Kadegpsbl:
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1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KpacHoBckuti E. E. Pellenue npuksafHbIX 3a/iau TEPMOMEXaHUKU C IPUMEHEHHeM IPOrpaMMHOTI0
komrsiekca ANSYS : MeToz. yka3aHus K BBIITO/IHeHHIO TabopaTopHbix padbot / KpacHosckuii E. E. ; pep.
3apybun B. C. ; MI'TY um. H. O. baymana. - M. : 3a-Bo MI'TY um. H. 3. Baymana, 2008. - 87 c. : wi. -
Bubmuorp.: c. 85.
2. OcHoBsl pabotel B ANSYS 17 / H. H. ®enopora, C. A. Banerep, M. H. [Tanunos, FO. B. 3axapoBa. —
Mocksa : MK IIpecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. — TeKcT : 3/1eKTpOHHBIM // JIaHb :
3/1IeKTPOHHO-01b/MoTeuHas cucrtema. — URL: https://e.lanbook.com/book/90112
3. MozenupoBaHue ruaporasoarnHaMmuueckux mporecco B [TK ANSYS 17.0 Yue6Hoe rocobue /
®enopora H.H., Bansrep C.A., 3axaposa FO.B. - 2016. - URL: http://www.iprbookshop.ru/68793.html.

2). I1.10. IEPEUYEHb MH®OPMAI[MIOHHBIX TEXHOJIOT' 1A, MUCIIO/Ib3YEMBIX
IIPY U3YYEHNHU JVCIHATLIAHGI, BK/TFOUYASI IEPEUEHD ITIPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHOJIOTH, HCII0/Ib3yeMbIX NP U3yUeHHHU AUCLHMILIMHbI,
BKJ/IIOYAasi MepeyeHb MPOrpaMMHOro odecrneueHnsi, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
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- Maple
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