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1. Hean u 321244 y4eOHOW JUCHMILTAHBI

1.1 Henum  wu3ydyeHHs  JUCHUIUIMHBI  OMPEACIICHbl  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIETO MTPO(GECCHOHATBLHOTO 00pa3oBaHUA U
cooTHeceHbl ¢ o0mumu nenssmu OOIT BO no HanpaBlieHHIO MOATOTOBKH HAYYHO-
MeJarOTMYeCKUX KaJpoB B aclupaHType mo HamparieHuto noarotoBku 01.06.01
MareMaTuka U MEXaHUKa, B paMKaxX KOTOpOH MPenoaeTcs JUCIUIUIMHA.

Heapro qucoumumnabl «MaTteMaTH4ecKoe U KOMIIBIOTEPHOE MOACIMPOBAHUE
BOJIHOBBIX ITPOLIECCOB» SIBISICTCSI OCBOCHHUE IOJYaHAUIUTHYECKHX METOJIOB
MOJEIUPOBAHUS BOJIHOBBIX IIOJIEM M NPUEMOB CO3JaHUS HAa OTOM OCHOBE
KOMIIBIOTEPHBIX ~ MOJIENICH,  OBJIAJACHUE  COBPEMEHHBIMHU  TEXHOJOTUSIMHU
MAaTeMaTHYECKOT0 ¥ KOMIBIOTEPHOTO MOJEIMPOBAHUS BOJIHOBBIX IIPOLIECCOB U
ABJICHUM C NPUMEHEHHEM IIAKETOB M CPEIACTB KOMIBIOTEPHOIO aHaau3a u
aBTOMATU3UPOBAHHOT'O PACUYETHOTO MPOECKTUPOBAHUS.

1.2 3agaun AMCHUIIINHBI:
® U3Y4YEHUE TEOPUU U METOJIOB aHAJIN3a BOJTHOBON AMHAMUKHU YIPYTUX CIOU-

CTBIX MaTEPHAJIOB,;
® OCBOCHHE W COBEPIICHCTBOBAHUE HABBIKOB IIPUMEHEHUS IOJIyaHAJIUTHYE-

CKUX YMCJICHHBIX METOJIOB ¥ MPHUKIIAJHOIO IPOrPaMMHOT0 00eCieueHus Jis

pacuera XapaKTEpUCTHK BOJIHOBBIX MPOIECCOB Ha 0a3e MPUKIAAHBIX MaKe-

TOB, SI3BIKOB U CPEJ MPOTPaMMHUPOBAHUS.

1.3 Mecro y4yeOHo# qucuuminnel B crpykrype OOII BO

HuciuminHa «MaTteMaTi4eckoe U KOMITBIOTEPHOE MOJEIHPOBAHUE BOJHO-
BBIX MPOLECCOBY» OTHOCUTCS K BapUaTUBHON 4acTH MpOo(eCCHOHAIBHOIO IUKIA U
SBIISIETCS AMCLUMILIMHON MO BBIOOpPY oOywatomierocsi. OHa MMEET JOTHYECKYI0 U
COJEPKATEIBHO — METOIMYECKYIO B3aMMOCBSI3b C IUCLUUIUIMHAMUA OCHOBHOW 00pa-
30BaTeIbHOM MporpaMMsbl. JlucuuIIMHa O6a3upyeTcsl Ha KOMIETeHIUsIX, chopMHu-
POBAHHBIX HA MPEIBIIYIIEM YpOBHE 00pa3oBaHus. [ u3yueHus: MaTeMaTH4eCKO-
roO U KOMIBIOTEPHOTO MOJEIHPOBAHUS BOJHOBBIX IPOIECCOB TpeOyeTcsl Kaue-
CTBEHHOE 3HAHHWE OCHOBHBIX Pa3ZeJIOB BBICUICH MaTEMaTUKUA U COBPEMEHHBIX (-
3MYECKUX KOHLEMLNMA, TAKKE€ 3HAHHE OCHOBHBIX MAaTEMaTUYECKUX MOJeNel Mexa-
HUKH CIUTOIIHBIX CPEL.

OcBoeHMEe TaHHOW TUCHUIUIMHBI HEOOXO0AMMO 00YYaroIMMCs ISl yCIIETHO-
ro ocsoenus qucuuiineel OOIT HanpaBneHus MoAroToBKM «MexaHuka cMapT Ma-
TEPUAJTIOB U CTPYKTYp», a TaKXKe MPU MPOBEIACHUU HCCIEIOBAHUN, CBSI3aHHBIX C
TEMaTUKOU TMCCEePTAIMOHHON PabOTHI.

B COBOKYMHOCTH M3y4eHUE ITON TUCHUILTUHBI TOTOBUT 00YYAIOIIUXCS K pa3-
JMYHBIM BHJIaM HAYYHO-MCCIIEAOBATENILCKOM AEATeNbHOCTH B 00O1acTu (hyHIaMeH-
TJIBHON W NPUKIIAJIHON MaTeMaTWKH, MEXaHWKH, €CTECTBEHHBIX HayK, IPEIo/1aBa-
TEJIbCKOM JIEATEIbHOCTU B 00JIACTH MAaTEMATHUKU, MEXaHUKHU, UHHOPMATHUKH.



Kypc «MaremaTtnyeckoe W KOMITBIOTEPHOE MOJEIMPOBAHUE BOJHOBBIX
IPOIIECCOB» YMTAETCs o0ydaromumcs 2-ro Kypea (4-ii cemectp).

1.4 IlepeyeHp IUIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHsI MO JUCHUILINHE,
COOTHECEHHBIX C IUVIAHUPYEMbIMH Pe3yJIbTATAMHN OCBOEHHUSI 00pa3oBaTeIbLHOM
NporpaMMbl

B pesynbTate u3ydyeHHMs AUCHMILIMHBI OOYYaIOLIUIICS TOJIKEH OBIAJETh
psiioM PO eCCUOHATIBHBIX KOMITIETEHIIUH.

Oowenpogpeccuonanvrvie KOMnemeHyuu

CITOCOOHOCTBIO CaMOCTOATCIIBHO OCYHICCTBIIATH HAaYy4YHO-HUC-
CICOOBATCIbCKYIO NCATCIBHOCTL B COOTBGTCTBYIOIHGﬁ HpO(i)eC-

OIIK-1 CHOHAJBLHOM 00JIaCTH C MCIIOJIb30BaHUEM COBPCMCHHLBIX MCTOJ0B

HCCIIeIOBaHUSI U HMH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHO-
JIOTUH

Ilpogheccuonanvnvie Komnemenyuu

CIIOCOOHOCTBIO K KOMIUIEKCHOMY aHaJIM3y PE3yJbTaTOB HAyYHO-
HCCJIEIOBATENbCKUX pabOT W TPaMOTHOMY HCIIOJIB30BAaHUIO Ha

I1K-1 IMIPAKTUKC OCHOBHBIX IIPUHIIUIIOB, KOHI.[GH]_II/Iﬁ n MCTOJOB

MCXaHHKH ne(bopMpreMoro TBCpAOIro TCjIa Ha  YpPOBHC
COBPCMCHHOI'O PA3BUTHA HAYKH, TCXHUKH U TEXHOJIOTUH

1.5. IlepeyeHb MIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHs MO AUCHUILIHHE,
COOTHECEHHBIX C IUVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHUsI 00pa3oBaTeIbHOM
NpOrpaMMbl

ACHI/IpaHTBI, 3aBCPINMBINNEC HM3YUCHHUC OUCHUIIINHBI ((I[OHOJ'IHPITGHBHBI@
I'JIaBbI Q)YHKHHOHaJ'H::HOFO aHaJIN3a U TOIIOJIOTUWNYY, JOJIKHBI.

mdp | CtpyKTypa KOMIETEHIIUH

3HaAmMb

OIIK-1

— 3aKOHOMEPHOCTH Pa3BUTHS M Pa3IMYHBbIC KOHIICTIIIMA COBPEMEHHOM JI0-
TUKA ¥ METOJIOJIOTHH HAayYHOTO HCCJCAOBAHMS; COCTOSHHUE BOMpPOCA B HC-
cinenyemoii oomactu 3(OIK-1)-1;

— COCTOSIHME BOMPOCA B MCCIIENYEMOM 00JaCTH, HEPEIICHHbIE aKTyaJlbHbIE
3a]1a4i ¥ NepcreKkTuBHbIe crocoObl ux pemenns 3(OMK-1)-2

[TK-1

— OCHOBHBIC MOHSATHUS U TUMOTE3bl TUHAMUYECKUX 3a]1a4 TEOPUH YIIPYTOCTH
U MCCIIeAyeMBIX Mojienel BoTHOBBIX mporieccoB 3(ITK-1)-1

ymemb

OIlK-1

- BBI6paTI> moaxoa K HMCCICIOBAHHMIO 3aaa4M B obnacTu HU3Yy4YCHUS BOJIHO-
BbIX IIPOIIECCOB B YIIPYIUX TCJIAX, 000CHOBATh BI)I60p COOTBCTCTBYIOIINX
MCTOJIOB U I'PaMOTHO HMX HCIIOJb30BATH, IIPUMCHATH IMOJYAHAJIUTHYCCKHUC U
IMPAMBIC YUCJICHHBIC MCTO/JIbI, 1 ITAKCTBI MMPUKIAAHBIX MMPOTrpaMM IJIs PCIIc-




HUS TUHAMHUYEeCKUX BOTHOBBIX 3a1a4 Y (OIIK-1)-1;

[1K-1

— (dopmynupoBaTh TUHAMUYECKHE KPACBbIC 3a/]a4; CTPOUTHh MHTETPATIHLHOE
MIPEJICTaBJICHHUE PEIICHUs C ITOMOINBI0 peobpazoanus ypee; Y (IMK-1)-1
— BBIJICISITH OOBEMHBIC M OETYIIHE BOJIHBI M3 MHTETPAIBHOTO MpeCcTaBie-

HUS;, PCaIM30BbIBATh MOJIYYCHHBIC PEIICHUS B BHIE KOMIIBIOTEPHBIX IPO-
rpamMm Y (ITK-1)-1

énaoems

OIIK-1

— HaBbIKaMU paboThl ¢ WH(OpPMaLMEld U3 Pa3TUYHBIX UCTOYHHKOB IS pe-
meHusT Mpo(ecCHOHANBHBIX 3a7[a4y; OCHOBHBIMH METOJIaMH, CIIOCO0aMH U
CpeACTBaMU IOJTyYeHHsI, XpaHeHus1, nepepadorku nadopmarnuu B(OIK-1)-
1;

— HaBbIKaMU MPO(PECCHOHAIBHOTO yYacTHsl B HAYUHBIX JUCKYCCHUSIX, 00CYXK-
JI€HUs MOJIyYEHHBIX pPE3YyJbTaTOB M MX IMPEACTABICHUS B BHUJE HAyYHBIX
ny6nukaiuii u orueto B(OIIK-1)-2;

[1K-1

— OCHOBaMH TEOpUHU aHAIW3a AMHAMHUKH BOJHOBBIX MPOIECCOB; TEXHUKON
NPUMEHEHUS TOJyaHATUTHYECKUX METOJIOB; HAaBBIKAMU HCIIOJIB30BAHHS U
COBEPIIICHCTBOBAHUS YUCICHHBIX METOJIOB M MPOTPAMMHOrO OOecTeueHUs
JUIA pacyeTa XapaKTEPHCTUK BOJHOBBIX IMPOIECCOB Ha 0a3e MPHUKIATHBIX
MAKEeTOB, S3BIKOB W cpen mnporpammupoBaHusi (Mathematica, Comsol,
Matlab, Fortran). B(ITK-1)-1

2. CTpyKTypa U coJepKaHue JUCHHILINHBI

2.1 PacnpeesieHne TPyI0eMKOCTH IMCHUILIMHBI 10 BUAAM padoT
OO6mas TpyA0€MKOCTh TUCHUIUIMHBI cocTaBisieT _4  3au.ef. (_144 ydaca), ux
pacripefieyieHue 1o BUAaM padOT TpeACTaBICHO B TaONHIE (018 ACNUpaHmos

0DO0).
Bun yueOHo# paboThI Bcero yacos Cemectp

4

AyIuTOpHBIE 3aHATHA (BCEro) 20 20

B Tom yucie:

3aHATHUS JICKITMOHHOTO THIIA 8 8

JlaGopatopHbie paboOThI 12 12

CamocrosiTesibHasi paboTa (Bcero) 97 97

B TtoMm uuncie:

CamonoaroroBka (mpopaboTka u
MMOBTOPEHUE JIEKIIMOHHOTO MaTepuana u

MaTepuaia y4eOHUKOB U Y4EOHBIX 45 45
nocoOuii, MOAr0TOBKA K JaOOPATOPHBIM

paboTam)

CamocTosITeIbHOE U3YUCHUE Pa3IesIOB 52 52

Bua npomexxyTo4HoO# aTTecTalMu
(3K3aMeH)

27 27




O01mast Tpy10eMKOCTh
qac

3a4.el.

144

144

2.2 CTpyKTYpa y4eOHOM TMCIUTLINHBI

TUACIUATUINHEL.

Pacnpenenenue BumoB yd4eOHONH pabOThl M UX TPYIOEMKOCTH IO pa3zeiam

Pa3znensl nucuMIuinHbL, U3ydaembie Bo 4 cemectpe (012 acnupanmos OPO)

1.5. IlepeyeHb MIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHUsl MO AUCHUILIHHE,
COOTHECEHHBIX € IJIAHMPYEMbIMH pPe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeIbHOI

NporpaMMbl
KonnuectBo yacos
No HaumenoBanue pasnenos AyRuTopHas | BueayutopHas
Bcero paboTta paboTta
JI JIP CP | kOoHTpOJIB

1 2 3 4 5 6 7
KpaeBpie 3amaum auHaMUYECKOU

1. |teopun ympyroctu mis crparudu-| 18 2 2 14 3
[IUPOBAHHBIX CPEJl
Bomnpocel €IMHCTBEHHOCTH U pa3-

o [PCIIMMOCTH JTHHAMMHYECKHX 3a1ad| . i 10 3
JUIsL  YIIPYrOM  CTpaTUUIIMPOBaH-
HOTO BOJTHOBOJIA
MeToapl pemeHusT WHTETPATbHBIX

3. |ypaBHeHuUH auWHaAMHYeCKHx cMme-| 17 - 2 13 4
[IAHHBIX 33]1a4
AHanu3 BOJHOBBIX TOJICH, BO30YXK-
JTAEMBIX TAPMOHUYECKUMH TOBEPX-

4. |HOCTHBIMH HMCTOYHUKAMH B ympy-| 16 2 2 12 4
rOM CTPaTU(PHUIIMPOBAHHOM BOJIHO-
BOJIE

5. |[HecranmoHapHbIe BOJHBI 14 2 2 12 4
DHeprus ynpyrux BOJH, BO30YXK-

6. [MaeMbIX B CTpPaTU(PHUITUPOBAHHOM 18 5 5 14 4
yIIpyroM BOJIHOBOJIE IMOBEPXHOCT-
HBIMH HCTOYHUKAMH

/. |BHyTpeHHUE UCTOUHUKHU 10 - 2 10 3)

HNToro no rucuuiinHe: 144 8 12 97 27




2.3 Conep:xkaHue pa3esioB JMCHUIIHHBI:

2.3.1 3aHgaTHA JEeKIIUOHHOI0 THIIA

Ne HaumenoBanue Popwma Tekymiero
pasn pasnena Coneprxanue pasjena KOHTPOJIS
clia
1V cemectp

1 | KpaeBble 3amaun Ilocmanoexka Ounamuueckux Kpaegvix YCTHBIH BOIPOC 110
JTMHAMHAYECKON 3a0au OJisl NOLYOCPAHUYECHHBIX Eek:;g;;;ﬁﬁ;fepnany
TEOPHUH YIIPYTOCTH | 8EPMUKATbHO-HEOOHOPOOHBIX YIPY2UX H;;%HHOPVI uTeparype
IE cpeo npu HAAUYUU UCTOYHUKOS
cTpatuUIUPOBaH | Korebanuil. Ycnoeus usnyuwenus. Ilpasuna
HBIX Cpell 8b100pa KOHMYPA UHMESPUPOBAHUS U

semeell paoukanos. Memoowi nocmpoernus
mampuywl I puna 0ns ynpy2020
NOLYRPOCMPAHCIMEA U YNPY2020 CIOAL.

4 | AHanu3 BOJIHOBBIX | MHmezcpanvHoe npedcmagieHue 60HO8bIX | Y CTHBIH BOIPOC 1O
oJeH, noneu, 6audicHAA 30Ha. Acumnmomuyeckuy | TCKIMOHHOMY MaTepuaiy
BO30YKIIaeMbIX ananuz 6 OanbHel om UCMOYHUKA 30He, | | on o iiTeIbHo

W3YYEHHOU IUTEepaType
TapMOHUYECKUMHU | 0ObeMHble, NOBEPXHOCMHbBIE U KAHAIOBbLE
MOBEPXHOCTHBIMU | 807HbL. Boanwvl JIomba u SH-601Hbi.
HUCTOYHHUKAMU B
ynpyrom
cTpaTH(GHUIUPOBaH
HOM YIIPYTOM
BOJIHOBOJIC
5 | Hecrauuonapusie | Odwue ceolicmea uUHmMe2panbHblx | Y CTHBIH BOIPOC 1O
BOJIHBI npeocmasieHull. HeCmayuoOHapHulx GojH. | TCKIHOHHOMY MaTCpHaty
Ananus necmayuonaphix 6011 6 OanbHell | b oor o TEIBHO
. W3YYEHHOU JIUTEepaType
3one.  Hecmayuonapmnviti  umnynsc 6
MHO20CIOUHOM NOJIYNPOCMPAHCMEBe.

6 | DHeprus ynpyrux | Ouepeuss ynpyeux  6oan.  Mownocms | YCTHBIH BONPOC 1O
BOJTH, nosepxHocmno2o  ucmoynuxka.  Ilomox | TCKIMOHHOMY Matepuaity
BO30OYXKIAEMBIX B | SHepeuu uepe3 NiOCKOCMb, NAPALIeNbHYI0 Ef;?g?{ii?;ﬁ:;ﬂype
crpatuuIUpoOBaH | nogepxnocmu cpeovi. Ilomox sHepeuu 6
HOM YIIpyTOM oanvHel 30He. OHepeemuyecKuil Oanamc
BOJIHOBOJIE cmpamu@uyupo8aHHo2o
MOBEPXHOCTHBIMH | HOJYRPOCMPAHCMEA U MHO20CIOUHOU
HMCTOYHUKAMH cpedbl  KOHEeUHOU MOMWUuHbl. DHepeus

HeCcmayuoHapHoco umnyibcda.

2.3.2 3aHSTHS CEMUHAPCKOTO THIIA

CemuHapcKue 3aHATUS HE IPETYCMOTPEHBI.




2.3.3 JlabopaTopHblie 3aHATHSA

CJloOUCmMulX 3J1€MEHN06.

Ne Haumenosanne HanmenoBanue 1abopaTopHbIX paboT Popma TeKymero
pasena paszjena KOHTPOJISI
1 2 3 4
IV cemectp
1. KpaeBbie 3amaun Paspabomxa uucnennoeo areopumma JOKJIa/1-cOO0IIeHNE
JTMTHAMAYECKON nocmpoenus Pypve-cumeona mampuyvl
TEOPUU YIIPYTrOCTH [ puna 0151 MHO2OCIOUHO20 YNPY2020
IUIA B0JIH0B00A.
CTpaTU(UIIUPOBAHHBIX
cpen
3. Mertonbl pemeHus Yucnennas pearuzayus memooa 3ananue s
WHTETPATBHBIX [ anepkuna 0ns ynpy2020 601H0800A CO CaMOCTOSITENIHON
ypaBHEHHIA CMEUAHHBIMU 2DAHUYHBIMU YCTI0BUAMU paboThI
JTUHAMHYECKHX Paspabomxa uucnennoeo areopumma 3ananue ams
CMEIIIaHHBIX 33]1a4 peuenss UHMe2paitbHbIX YPAGHEeHUI MUund | CaMOCTOSTEIIbHOU
Bunepa-Xongha memooom beckoneynvix | pabOTHI
cucmem ¢ nociedyrouell pe2yisipusayuetl.
4. AHanu3 BOJTHOBBIX Ilocmpoenue acumnmomuyeckoeo YCTHBIH OTIPOC
TOJICH, npeoCcmaesieHus 60JIHOBbIX NOJEll 8
BO30YKJIaeMbIX OanbHell 30He 8 Cyyae Ynpy2oeo
rapMOHUYECKHUMU HOLYNPOCMPAHCMBA
MOBEPXHOCTHBIMH —
HCTOUHIKAMIL B Ilocmpoenue acumMnmomuecko2o YCTHBII OMPOC
npeocmasieHus 60JIHOBbIX NOJell 8
YHPYrom OanbHell 30He 8 8ude CyMMblL Oe2yuux 60.1H
CTpaTH(PHUIIUPOBAHHOM
BOJHOBOJE 8 cyuae ynpyao2o cios
5. Hecrannonapusie Paspabomxa u peanuzayus areopumma  |1OKIaa-COOOIIECHNE
BOJIHBI 0151 peuleHus HeCMayuoOHapHoU 80IHOBOU
3a0ayu
6. DHeprus ynpyrux Yucnennwiii pacuem nomoxa 3Hepauu JOKJIa-coOOIIeHHEe
BOJTH, BO30YXKIa€MBIX |uepe3 NI0CKOCHb NAPAIENbHYIO
B HOBEPXHOCIU CPedbl OISl YRPY2020
CTpaTH(QHUIUPOBAHHOM |60IHOB00A
YIIPYrOM BOJIHOBOAE |[Iposepka sHepeemuuecko2o baranca JOKJIa-coOOIIeHHEe
MTOBEPXHOCTHBIMH npy2020 NOLYRPOCMPAHCMBA
UCTOYHUKAMHU Ilocmpoenue nunuti moxa 011 ynpyeo2o | J0KIaA-COOOIIeHNE
CJ1051 KOHEYHOU MONUUHDBL
1. Bnaytpennue Memoo ¢ynoamenmanvuvix pewtenuti Ona | 3alaHue JIst
UCTOYHUKHU CILOUCMO20 YNPY2020 801H0800A. Memood | caMOCTOSITENEHOM

paboThl




2.3 TlepeyeHb y4eOHO-METOAUYECKOTO O0ecriedeHHs 1JIs CAMOCTOSITEIb-
HOW padoThl 00y4YaOIIUXCH N0 AUCHHUILIHHE (MOAYJII0)

Ne HaumenoBanue paznena

1 2

1 |KpaeBble 3a1aui TMHAMUYECKON TEOPUHU YIPYTOCTHU JJIsl CTPATU(UIIMPOBAHHBIX CPel

2 BOHpOCBI CANHCTBCHHOCTHU U Pa3pCIMMOCTU JUHAMUYCCKHUX 3a/1aq AJId yIIpyroro
CTpaTI/I(bI/IHI/IpOBaHHOFO BOJIHOBOJa

3 MGTOI[BI PCIICHUS MHTCTPAJIBHBIX ypaBHeHI/If/'I JUHAMHWYCCKHUX CMCIIaHHbIX 3aJa4

4 |AHanu3 BOJHOBBIX I0JI€H, BO30YKAa€MbIX TapMOHHUUYECKUMHU [TOBEPXHOCTHBIMU
MCTOYHHUKAMHU B YIPYTOM CTPAaTU(UIIMPOBAHHOM BOJIHOBOJIE

5 HeCTaHI/IOHaprle BOJIHBI

6 |DHeprus ynpyrux BOJH, BO30YKIaeMbIX B CTPATH(PHUIIMPOBAHHOM YIIPYTOM BOJIHOBOJIE
[IOBEPXHOCTHBIMU UCTOYHHUKAMU

7/ |BHyTpeHHUE UCTOYHUKHU

[lenapto caMOCTOSITENBHON PabOThI SIBJISIETCS YIIIyOJeHUe 3HAHUMN, MOJIyYeH-
HBIX B pe3yJIbTaTe ayIUTOPHBIX 3aHATUN. CopepaHue NPUBENCHHON OCHOBHOW U
JOTIOJIHUTENBHON JIMTEPATyPHI IMO3BOJIIET OXBATUTH HIMPOKHUM KPYT 33134 U METO-
JIOB MEXAHUKHU Ae(POPMHUPYEMOTr0 TBEPIOTO TENA.

[Tpu mpoBeIEHUH CaMOCTOSTEIBHON PabOThI I PEIICHUS M UCCICIOBAHIS
3aj71a4 MOT'YT MPUMEHAThCA nakeThl Matlab u/unmn COMSOL Multiphysics.

3. O6pa3zoBarejibHbIE TEXHOJIOTHH

B mnpomecce ocBoeHHs [aHHOM yuyeOHOW JHCUMIUIMHBI HCIOJIB3YIOTCS
clieyronure o0pa3oBaTeabHble TEXHOJIOTUN: TPOOJIEMHAs JIEKIMS, JTEKIUS -AHaIoT
C DJIEMEHTaMH TPYIIIOBOIO B3aUMOJEWUCTBHSI, CTPYKTYpPHPOBAaHHAs JIHCKYCCHS,
aHAIMTUYECKUI CeMHHap, KOMIIBIOTEPHOE MOJEIMPOBAHME Ha Ja0OPATOPHBIX
3aHATUSX, IPE3CHTALIMN U KOMaH IHas padoTa.

4. OueHoYHbIE CPeACTBA ISl TEKYUIEro KOHTPOJISA YCNeBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTAlNH

4.1 ®oH OLIEHOYHBIX CPEACTB /IJIsl MPOBEAeHUs TeKyIleil aTTecTaluu

IlepeyeHb BONMPOCOB JIs1 YCTHOIO OMPOCa
Pazoen 1.

1. JaiiTe mOCTaHOBKY KpaeBOM 3ajauM B Ciiyyae KOJeOaHW ympyroro moJympo-
CTPaHCTBa MO ACHCTBUEM TAPMOHUYECKUX TTOBEPXHOCTHBIX HArpy3oK.

2. Kparko omummre 3Tambl pelieHue CUCTEMbI ypaBHEHUH JIsme uisi yrpyroro
CBOOOHOTO CJIOS, TIOJ JCHCTBHEM TapMOHWYECKHX MOBEPXHOCTHBIX HArpy3okK,
UCIIOJIB3Ysl MpeoOpazoBanue Dyphne.

3. Chopmynupyiite ycioBusl u3znydeHus. Uem BbI3BaHAa HEOOXOIAMMOCTb UX HC-
MOJIb30BaHUA?
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Yem BbI3BaHA HEOOXOIMMOCTH BHIOOpA CIEUATBLHOTO BUA IS SKCIOHEHT B
MPECTaBICHUM PEIICHUS?

Kakum o6pa3zoM u 1t 4ero HeoOXoauMo J1e(OpMHUPOBATH KOHTYP UHTETPUPO-
BaHMS MPU BBIYUCIICHUN 00paTHOTO npeodpazoBaHus Oypbe Ipu perIeHUd MO-
NEeNLHOM 3amaun?

Kak npaBmibHO BBIOpaTh HaMpaBICHUE 3aMbIKaHHUS KOHTYpa HHTETPUPOBAHUS ?

Pas3zoen 4.
3anuIInTe UHTETPAIBHOE MPEICTABIICHNE BOJTHOBBIX MOJIEW B OJM>KHEH 30HE.
Kakue CroXHOCTH BO3HHMKAIOT MPH UYMCICHHON peaau3aliid HMHTETrPabHOTO
IPEJICTaBICHNS BOJIHOBBIX I0JIEH B OJIMKHEN 30HE, KaK UX MOXKHO IPEOI0JIETh?
AcuMmnToTuka OOBEMHBIX BOJH B JaJbHEH 30HE. BKiajg cralmoHapHBIX
byHKIHiA.
ACHMIITOTHKA IOBEPXHOCTHBIX U KaHAJOBBIX BOJIH B JIaJbHEH 30HE.
Briaenenne Boid JIam06a u SH-BouH.

Pa3zoen 5.
Kakum yciaoBUsIM OJKHA yIOBIETBOPATH (QYHKIUS, YTOOBI K HEW ObLIO MpHU-
MEHUMO npeoOpazoBanue Jlamnaca?
[locTaHoBka 3agaud [Js HECTALIMOHAPHBIX KOJEOAHW C MPOHU3BOJILHOU
3aBUCUMOCTBIO OT BPEMEHH.
NHuTerpanpHOE npeoOpa3zoBaHue Jlamnaca, OCHOBHBIE CBOMCTBaA
npeoOpa3zoBaHUs.
[TpuHIMN cynepno3uuuu AJis JIMHEUHBIX KOJIEOATENbHBIX CUCTEM: Pa3JIOKEHUE
HECTAallMOHAPHOI'O PEIICHHS HA TAPMOHUYECKUE COCTABIIAIOIIME.
dusnueckass HHTEPIIPETALUA KAPTHUH BOJHOBBIX (DPOHTOB, MOJTyYAIOIIUXCS IPU
aHaJIM3€ HECTAMOHAPHBIX BOJH B JAJIBHEW 30HE.

Pasoen 6.
Uro onpenensier BEKTop Ymona?
DHeprus MOBEPXHOCTHOTO UCTOYHHKA.
Oco0eHHOCTH BBIOOpa KOHTYpa MHTEIPUPOBAHUS MPU pacuere MoToKa SHEPTUU
yepes MI0CKOCTh, MapaljIeIbHYI0 TOBEPXHOCTHU CPEIbI.
[Totok sHEprumM uyepe3 OOKOBYIO MOBEPXHOCTH IIMIIMHIpPA paauyca .
[ToTok 3HEprum vyepe3 HUKHIOKW nostycdepy paauyca R.
JlnarpamMmbl HalPaBJIEHHOCTH YHEPTHUH 0ObEMHBIX BOJIH.

IIpumepHbIe TEMBI 11 AOKJIAT0B-COO0IIEHNH

Pa3men 1

1. Anroput™m noctpoenust @ypre-cuMBoJIa MaTpULbl [ pruHa 11 TpaHCBEPCAIbHO-
M30TPOITHOTO MOIYIPOCTPAHCTBA (IBYMEPHBIN CiTyyail)

2. AnroputM noctpoeHus @ypbe-cuMBoJIa MaTpullbl [ pruHa 11t TpaHCBEPCATIbHO-
M30TPOIHOTO MOJYNPOCTPAHCTBA (TPEXMEPHBIN CITydaid)

3. Anroputm noctpoeruss @ypre-cuMBOIa MaTpULbl [ puHa 11 TpaHCBEPCAIBHO-
M30TPOITHOTO CJI0sI (IBYMEPHBIN CITy4aid)
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4. Anroput™m noctpoenust Pypbe-cuMBOJIa MaTpULbl ['pruHa 711 TpaHCBEPCAIbHO-
W30TPOITHOIO CJI0sI (TPEXMEPHBIN CITydail)

Paznen 5

1. MeTrozaps! pacyera v BU3yalIn3aluy HECTAIMOHAPHBIX BOJHOBBIX MOJIEN

2. OcoOeHHOCTH peIlIeHUs HECTAIlMOHAPHOM 3a7aud B CiIy4ae pPE30HAHCHOMN
JIOKaJIM3aIuy KoJieOaHUM BO3JIe IIPEMSATCTBUS B CIOUCTOM YIIPYTOM BOJITHOBOJIE.

Paznen 6

1. Meroaukun BH3yaIM3alMM JIMHUM TOKAa DJHEPIMUM C  MCIOJIB30BAHUEM
COBPEMEHHBIX IIaKETOB IIPUKIIAJAHBIX IIPOIPAMM.

2. ®opMHpOBaHME BUXPEN DJHEPIUM NPHU B3aUMOJECUCTBUU YIPYTHX BOJH C
NPEISTCTBUSIMU B CIIONCTBIX YIPYTUX BOJTHOBOAX/

IIpumepHbIe 3a1aHusl AJI51 CAMOCTOSITEILHOI padoThI

Paznen 3.
3agauya 1. C UCMONB30BaHUEM MPOCKIIMOHHOTO MeToza [anepkuHa (0a3ucHyro u
IPOEKTOPHYIO CHUCTEMY (YHKIUMH BBIOpATh CaMOCTOATENBHO) WJIM METOJa
OCCKOHEYHBIX CHUCTEM pEIIUTh CMEIIaHHBbIE KpaeBble 3aJaud MJisi  YIPYroro
BOJIHOBOA ToJuHbl H (1-5) (paccMoTpeTh citydaii Iiockoi aedopmMarium).
['panu4HbIC YCIOBUS UMEIOT CICTYIOMIUNA BU;
z=0:3a)|xpa:1(x,z)=0, | x|<a:u(x,z) =q(x)

b) | x[>a:u(x,z) =0, | x|<a:1(x,z) =q(x)

c)| x>a:t(x,z)=35(x—-X,), rae X, ¢[-a,a] | x|<a:u(x,z)=0
z=—H:d)u(x,2)=0; e) 7(x,2) =0
Bosmoxxubie BapuanTsl: 1) a,d; 2) b,d; 3) c.e.

Pa3nen 7.

3agaua 2. PemmTh rapMOHMYECKHE W HECTAI[MOHAPHBIE KpaeBBbIC 3a/layul ISt
ypaBHeHus Jlame B ciaywyae IUIOCKOM aedopmanMM, HUCHOJIb3YS METOJ
byHIaMEHTAIBHBIX PEHICHUN WJIM METOJ CIOHWCTBIX D3JIEMEHTOB (0 BBIOOPY
oOy4aromierocs); reoMeTpus 3a7auu npeacraBieHa Ha Pucynkax 1-12. Bepxuss u
HIDKHSIST TUTOCKOTIApAIIJIENIbHBIE TPAHUIIBI BOJTHOBO/AA CBOOOJTHBI OT HAIPSKCHHIA.
Kaxpaoii mogobmact @, Q; COOTBETCTBYET CBOM 3HaueHHUsi KOHCTaHT Jlame. B
o0nacTh KOHTaKTa momo0iacTe @; WCIONB30BaTh YCJIOBUSA YKa3aHHBIE TIOJ
pucyHkoM. B kauecTBe OKOHHOM (YHKUMM Ui HECTAlMOHAPHOW 3ajauu
UCTIONB30BaTh (YHKITHIO BUA:

, 0 — wy
cos‘ﬂ(—), |w—eg| = Acw

F(w) = 2Aw

0, |w—ey| = Aw.

1)
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ot
X, &,g
Q,

S:u(x,2)=u,(x2); 7,(X,2)=7,(x,2)

2)
q(x)
z=0
Xq S—
S Q
z=-H
S:t(x,z)=0
3)
f(X)
X0 Q1
S Qz

S:u,(x,2)=u,(x2); 7,(X,2)=7,(x,2)

4)
q(x)
z=0
8 -,
Q S1 z=-H
S:t(x,z)=0
? (x)
g(x .
\\/ ,'//Q1\*. z=0
X, S
Qo z=-H

S:u,(x2)=u,(x2); 1,(X,2) =7,(X,2)
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S,:1(x,2)=0; S, :1(x,2)=0

4.2 @oHI OUEHOYHLIX CPEICTB IJs1 NPOBeJeHHUS TMPOMEKYTOUYHOM

arTrecranmumn

© o N o

IIpumepHbIii IepeYeHb BONPOCOB K IK3aMEHY

OcHOBHbBIE OIpEAeNeHusT U IOCTAaHOBKA 3aJauydl JIUHAMUYECKOW TEOpUU
YOPYTOCTH ISl IOJIYIIPOCTPAHCTBA U CIIOS.

Marpuna ['puHa yripyroro noaynpocTpaHCTBa.
Marpuna ['puna yripyroro ciosl.

OCHOBHBIEC CBOMCTBa MHTETPAJIBHBIX OINEPATOPOB JUHAMHYECKMX KOHTAKTHBIX
3a7ad4.

CucteMbl HWHTETPAIBHBIX OINEPATOPOB [JII TMOBEPXHOCTHBIX HMCTOYHUKOB
KOJICOAHMUIA.

TeopeMbl eIMHCTBEHHOCTH. [[0Ka3aTenbCTBO.
[Ipoexkumonnslii MeTox ['anepkuHa.
MeTtoa OECKOHEUHBIX CHCTEM.

HHuTerpanbHoe NpeicTaBIeHNEe BOTHOBBIX MOJIEH B OJIMKHEN 30HE.

10.Meton cranmonapHoi (a3bl. Bkiaa HEBBIPOKIEHHOM CTAIIMOHAPHON TOYKHU.

11. AcumntoTdeckoe npeacTaBieHue 00bEMHBIX BOJH B alIbHEW 30HE.

12. AcumnroTuyeckoe MMpCACTABJICHUC IIOBCPXHOCTHBIX H KaHAJOBBIX BOJIH B

JalIbHEN 30HE.

13. beryiue BOHBI B yIPYroM ciioe: BoJiHbI JIsmOa, SH-BOTHBL.

14. HecrammmonapHslie BOMHBI. IIpeacTaBieHre pelieHus: HeCTaIlMOHAPHOMN 3a1auu

yepes perieHre rapMOHUYECKOM 3a1auu.

15. [IpencraBiieHre HECTAIIMOHAPHBIX BOJIH B TAJIbHEH 30HE.

16. Dueprus ynpyrux BosiH. Bektop YMoBa.

17. MoOIIHOCTh NOBEPXHOCTHOTO UCTOYHUKA.

18. DHeprusi 0OBEMHBIX BOJIH, MPOXOJAIIMX 4Ye€pe3 IUIOCKOCTh, MapajlieIbHYIO

IMOBCPXHOCTHU CPCIALI.
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19. DHeprus MOBEPXHOCTHBIX M KAHAJIOBBIX BOJIH, IEPEHOCUMBIX Y€pe3 MI0CKOCTD,
napajieIbHyI0 MOBEPXHOCTH CPEIbI.

20. Dueprusi, nepeHocuMas BojiHaMu JIamba.

21. TloTok PHEpruu B NajibHEH 30HE.

22. bajaHc SHEpruu CTPATUPUITUPOBAHHOTO MOIYIPOCTPAHCTBA U YIIPYTOTO CIIOA.
23. IlepepacnpesenieHre 3HEPTHH B HEOTHOPOIHOH Cpefie.

24. ®dyHgaMeHTaIbHOE PEIlIeHUE Il BHYTPEHHETO HCTOYHHKA.

25. BHyTpeHHNE UCTOYHUKH B TIOJTYTIPOCTPAHCTRE.

26. BHyTpeHHUE UCTOYHUKH B YIPYTOM ciioe. MeTo1 CIOMCTHIX 3JIEMEHTOB.

5. IlepeyeHb OCHOBHON W /JONOJHHMTEILHON Y4YeOHON JMTEpPaTypBhl,
HE00X0AMMOM 1/Isl 0CBOCHUS TUCUHMILIUHBI

5.1 OcHoBHas nuTepaTypa:

1. Anpommn I'.T. Teopus nuHeHHBIX 1 HENMMHEHHBIX Kotebanuii. CII06.: Jlanp,
2013. 320 C. [ DneKTpOHHBIMI pecypc]. - Pexum JIOCTyIIa:
https://e.lanbook.com/book/4640.

2. I'yp6atoB C.H., Pynenko O.B., Canue A.W. BonHbI U CTPYKTYPHI B HEJH-
HEHHBIX cpefax Oe3 mumnepcuu. [IpunoxeHus Kk HelMMHEWHOU akycTuke. M.: Ous-
maiut, 2011. 496 c¢. [DOnektponHeli pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/2171.

3. Kapnos, H.B. Konebanus, Bomusl, ctpyktypsl / H.B. Kapnos, H.A. Kupu-
yeHko. M.: @usmarnur, 2008. 498 c. [DnekTponHsbIl pecypc]. - Pexum nocrymna:
https://e.lanbook.com/book/2192.

5.2 lonosiHUTEILHAS JINTEPATYypa:

4. AnexcanapoB B.M. AnanmuThyeckue METObl B KOHTAKTHBIX 3a/ladyax TEOPUU
ynpyroctu/ B.M. Anekcannpos, M.U. Uebakos. M.: duzmatiut, 2004. 299 c.
+ [ DNEKTPOHHBIM pecypc]. — Pexum JOCTyIa:
https://e.lanbook.com/book/48233.

5. baGemko B.A. J/luHamuka HEOMHOPOAHBIX JUHEHHO-ynpyrux cpen./ B.A. ba-
oemko, E.B. I'mymkos, XK.®. 3unuenko. M.: Hayka, 1989. 343 c.

6. babemko B.A. O606meHHb MeTO] (PaKTOPU3ALMKU B IPOCTPAHCTBEHHBIX JIH-
HAMHUUYECKUX CMEIIaHHBIX 3ajadax Teopuu ynpyroctud / B.A. babemxko. M.:
Hayxka , 1984. 254 c.

7. I'mymxoB E.B. UuTerpansubie mpeoOpa3oBanus B 3a7a4aX TEOPUU YIPYTOCTH /
E.B. I'mymxos, H.B. I'mymkoBa. Kpacuogap: KyoI'Y, 1990. 72 c.

8. Kuszes I1.H. Unrterpanbabie mpeodpazoBanus. M.: URSS, 2014. 197 c.
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9. TI'opuikoB A.I'. Bonnbl B cimomnbix cpeaax / Al IN'opmkos, A. JI. Mensenos-
ckuii, JI. H. Pabunckuii, [{. B. TapnakoBckuii. M.: ®UIMATIIUT, 2004.
467 c.

10.MonenupoBaHue yaapHO-BOJHOBBIX MPOLIECCOB B YIMPYroIMIaCTUYECKUX MaTe-
puanax Ha pa3IMYHbIX (ATOMHBINA, ME30 U TEPMOJMHAMUYECKUN) CTPYKTYPHBIX
ypoBHsX. M.; MxeBck: u3n-Bo MHCTUTYTaT KOMIBIOTEPHBIX HCCIEIOBaHUM,
2014. 295 c¢. [OnektpoHHBI  pecypc]. — Pexum  goctyma:
http://biblioclub.ru/index.php?page=book&id=468342

5.3. Ilepuoanyeckue u3IaHMs:

Hcnonp3oBaHue MMCPUOANYICCKUX I/ISIIaHI/Iﬁ HC IIpCAyCMAaTPHUBACTCA.

6. Ilepeuennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANUMOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AMCIHUILIMHBI (MOYJIA)

http://e.lanbook.com/

http://znanium.com/

http://www.biblioclub.ru
http://eqworld.impnet.ru/ru/library/mechanics/silid.htm.

7. MeToanueckne YKa3aHusl JA OOy4YAKOIIMXCH 1O OCBOEHHUIO
AUCIHUILIHHDBI

B pamkax ocBoeHusi Kypca aclupaHT TOTOBUT JOKJIAJ-COOOIICHUE, KOTOPHIMA
MPEACTaBIACT COOOM MPE3CHTAIMIO Ha 3aJaHHYI0 TEMATHKY, MOJTOTOBJICHHYIO
cpeactBamu MS PowePoint (wim Open-source aHajiord) WM B CHCTEME BEPCTKH
LaTex. B 3aBucumoctu OT BBIOpAaHHOW TEMaTHKH JOKJIada IMPE3CHTAIUS MOXKET
coJiep>KaTh TIOCTAHOBKY 3aJa4M, KPAaTKOE OMUCAHWE METOAMKH PEIICHHs, a TaKKe
OCHOBHBIE PE3yJIbTaThI B Ipadpuueckoil popme.

[To uToram BBHITIOTHEHUS 3aJaHUM JIJII CAMOCTOSITEILHON paboThl HEOOXOU-
MO TMPEJCTAaBUTh TEKCTOBBIN OTYET, COAEPIKAIICH MOCTAHOBKY 3aadyM, OMUCAHUE
METO/Ia PEIICHUs] U OCOOCHHOCTEH ero 4YMCIeHHOW peanu3anuu. Kpome Toro B
rpadudeckoM BUAC JTOHKHBI OBITh MPEICTABICHBI PE3YIbTaThl MPOBEPKU TPAHUY-
HBIX YCIIOBHH, a TaK)KE€ PE3YJIbTAThl pacueTa BOJHOBBIX MOJICH. OTYETHI BBITIOIHS-
10Tcs Ha ymctax ¢popmara A4. CTpaHHUIIBI TEKCTa, PUCYHKHU, (OPMYJIBI HYMEPYIOT,
PUCYHKH CHAOXalOT TOJPUCYHOUYHBIMH HAIMUCAMU. TEKCT cieayeT Iedararb
mpudTom Nel4 ¢ uHTEpBaIoM MEXay cTpokamu B 1,5 nHTepBaina, 6€3 HeOMyCTH-
MBIX COKparieHuil. B KoHIle oT4eTa MOJKHBI OBIThH ClIeJaHbl BRIBOABL. OTYET 10J1-
K€H OBITh MOJAMKCAH CTYJICHTOM C YKa3aHUeM JaThl ee opopmieHus. OTUeThl, BbI-
MIOJIHEHHBIE 0€3 COOJI0ICHUS TIEPEUNCIICHHBIX TPEOOBaHMIA, BO3BPAIIAIOTCS HA J0-
paboTtky. [[ns MOATOTOBKM OTYETa JOIMYCKAEeTCs HWCIOJb30oBaHUE pemakTopa MS
Word (unm ero Open-source aHajaoroB) WM CUCTEMbI BepcTku LaTex.
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8. IlepeyeHbr HHMPOPMALMOHHBIX TEXHOJIOIHH, HCIHOJb3YEeMbIX IPH
OCYLLIECTBJICHHH 00Pa30BaTe1bHOIO MPOLEecca 0 TUCHUILINHE

8.1 IlepeyeHb HEOOXOAMMOTI0 POTPAMMHOIO O0ecreYeHHus

Omnepanmonnas cuctema MS Windows.

HuTerpupoBannoe opucHoe mpuinoxkenune MS Office.

[IporpammHOe oOecrieueHre Uil OPraHU3alMK YIPABISIEMOTO KOJUIEKTUBHOTO
¥ Oe30mMacHoro JocTyna B IHTepHeT.

Matlab.
Microsoft Office.
COMSOL Multiphysics

8.2 Ilepevyenb He0OXOAUMBIX HHPOPMAIHMOHHBIX CIIPABOYHBIX CHCTEM

OnekTponHas oubnmmorteunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AMMAs ISl OCYLIEeCTBJICHUS
00pa30BaTeJIbHOI0 MPOLECcCA MO AUCIHUIINHE

HaumenoBanue
crenyaabHbIX * TOMEIeHUH
7 TIOMEIIECHUM IS
CaMOCTOSITeIIbHON pabOThI

[TepeueHb 00OPYTOBAHKS M TEXHHUYECKUX CPEACTB
00yueHus

Aynutopus, A1
JIEKIIMOHHBIX 3aHIATUH

VYueOHas mebeb, KOMIBIOTEPHAS TEXHUKA,
CTAIlMOHAPHOE WJIM TIEPEHOCHOE MYJIbTUMEIUNHOE
obopynosanue (129, 131, 133, A305, A307,
A508, 239A)

Aynuropus, 1
Ja00paTOPHBIX 3aHATUM

AyauTopus IUisl CEMUHAPCKUX 3aHATHUH,
YKOMILIEKTOBaHHAsI HEOOXOIUMON MeOebIo
(mocKa, CTOJIBI, CTYJIbs) KOMITBIOTEPAMH C
JIUIIEH3UOHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM U
BbIX0/10M B uHTEpHET (106, 106a, A301, A504,
239A)

Aynuropus, 1
MPAKTUYECKUX 3aHITUI

AyauTopusi sl CEMHUHAPCKUX 3aHSTHH,
YKOMIIJIEKTOBaHHAs HEOOXOMMOM MeOEeIbIo
(Iocka, CTOJIbI, CTYJIbS), MPE3EHTAllMOHHON
texHukou (ayautopuu: 129, 131, A305, A307,
239A) unu nepeHoCHbIM JEMOHCTPAIMOHHBIM
obopynoBanueM (ayautopuu: 133,147, 148, 149,
150, 100C, A3016, A512, A508, 239A)

Aynuropust st
IPYIIOBBIX U
WHJUBUIYJIBHBIX
KOHCYJIbTallui

AyauTopus, OCHAIIIEHHAs KOMITBIOTEPHOM
TEXHUKOHN C BO3MOYKHOCTBIO TMOJKITFOUCHHUS K CETH
«MHTEpHETY», 00ECTICYCHHBINH JOCTYIIOM B
AIEKTPOHHYIO HH(POPMAITMOHHO-
00pa3oBaTeNbHYIO CPey YHUBEPCUTETA,
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HaumenoBanue
CIenMaabHEIX * TOMEIeHUH
¥ TIOMEIICHUM IS
CaMOCTOSITeIIbHON pabOoThI

[Tepevenb 000PYAOBAHUS U TEXHUYECKUX CPEICTB
o0ydeHust

JIMOCH3UOHHOC IIPOIrpaMMHOC O6CCHG‘-ICHI/IC
(A504, A506, 239A)

Tekymuii KOHTPOJIb,
MIPOMEKYTOYHAS
aTTecTalus

AyauTopus 1isl CEMUHAPCKUX 3aHSATHH, TEKYIIETO
KOHTPOJISI M IPOMEXKYTOYHOM aTTECTaIlUH,
YKOMIUJICKTOBaHHAs HEOOXOAMMOM MeOEIThIO
(mocka, croubl, cTyibs) (aygutopuu: 129, 131,
133, A305, A307, 147, 148, 149, 150, 100C,
A3016, A512, A508), koMIblOTEpaMH C
JMIIEH3UOHHBIM TIPOTPAMMHBIM 00€CTIeUeHUEM U
BbIX0/10M B uHTEpHET (106, 106a, A301, A504,
239A)

Aynutopus ajis
CaMOCTOSITEIILHOMN
paboThI

AynuTtopusi, OCHaIIeHHAs: KOMIIBIOTEPHOM
TEXHUKOU C BO3MOYKHOCTBIO TOJKIIOUYEHHUS K CETH
«HTEepHETY», 00ECTIEYeHHBIN JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA,

JIMIIEH3UOHHOE MPOTPaMMHOE 00eCTIeYCHIE
(A 504, 102A)
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