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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OCHOBbI MHXKEHEPHBIX PACHETOB

HanpaBnenne noaroToBku [1] 16.04.02 BBICOKOTEXHOJIOTHYCCKHUE TIIa3MEHHBIE U
(cenuanbHOCTD) HSHEPreTUYECKHE YCTAHOBKH
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AHHOTALMS

JlanHast y4eOHas JUCIUIUIMHA T[IO3BOJISICT PA3BUTh HABBIKM PEIICHUS WHXKEHEPHBIX H
HCCIIEIOBATENbCKUX 3aJ1a4 YHUCICHHBIMU METOJIaMHU C MCIOJb30BAHUEM COBPEMEHHBIX NMPOTPAMMHBIX
nakeroB. B xozme ocBoeHMsI Kypca BbIpabATHIBAIOTCS KOMIIETEHIIMH, HEOOXOAMMBIE CTYJIEHTaM IS
MOJCIUPOBAaHUA (U3MYECKUX TIPOLECCOB B PA3IUYHBIX O00JIacTAX (PU3UKH W TEXHUKH C
WCIOJIb30BAaHNEM BBIUYUCIUTEIHLHON TEXHUKH U COBPEMEHHBIX MAaKEeTOB MPUKIAIHBIX mporpamMm. Kypce
MO3BOJISIET MOJYYUTh MOHMMAaHUE MPHUHIMIIOB YMCICHHOTO MOJETUPOBAaHUS U OBIAJETh HABBIKAMU
dbopMynupoBaHHs 1eNed M 3aJad YHCICHHOTO JKCIEPUMEHTA, BBISBICHHS 3HAYUMBIX MPU3HAKOB
MaTeMaTU4eCKOM MoJenn, BbIOOpa M CO3JaHHs KPUTEPHEB OLIEHKU pe3yJIbTaTOB YHUCIEHHOTO
JKCIIEPUMEHTA.

N3ydyenne y4eOHOM AMCHUIUIMHBI OCHOBBIBAETCSI HA TEOPETUUYECKUX IOJOKEHUSX YMCIECHHBIX
METOJIOB peIIeHUs JMHEHHBIX Au((HepeHInaNbHBIX ypaBHEHUH W OBJAJCHHH OCHOBaMHU palbOTHI B
nporpaMMHoM komiiekce COMSOL Multiphysics.

3ajayeil W3ydyeHHMs]  JUCHMIUIMHBL  SIBIsieTCsl  oOecreyeHue  CTyJIEeHTa MHUHUMYMOM
(yHIaMEHTaNbHBIX HMHXEHEPHO-TEXHUYECKMX W MaTEeMaTHMYeCKUX 3HaHUH, KOTOpble OyayT
UCIIOJIb30BAHBI ISl BHITIOJIHEHUSI YYEOHON MCCIIEe0BATEIbCKOM paboThl, KypcOBOTO WM JUIIIOMHOIO
MIPOEKTUPOBAHMS, a TAKXKE B JalibHEHIIeH npodeccHoHaIbHOU aearenbHocTH. ChyliaTenb OBIaJeeT
HOBBIMU 3HAHUSMHU B 0OJIACTH KOMITBIOTEPHOTO MOJIEIUPOBAHUS (PU3UUECKHUX MPOIECCOB ISl PEIICHUS
WH)XEHEPHO-(DM3NYECKHX 3a/1a4.

1. IEJIN U 3ATAYA OCBOEHMSI YYEFHOM JJUCHUILJINHBI

enstmu ocBoeHMs yueOHOM TUCIUIUINHBI « OCHOBBI MHKEHEPHBIX PACUETOBY SIBIISIFOTCSI:

* OBJIaZICHUE HEOOXOMMBIMH, B paMKax CHEIHMAIN3al11, KOMIIETCHIIUAMUY;

* pa3BUTHE YMEHHs (OPMYIMPOBATH LEJIU U 3aJaud YHUCIEHHOIO 3KCIEPUMEHTA, BBIABIATH
3Ha4YMMble IPU3HAKU MOJIENIH, BBIOMPATh U CO3/1aBaTh KPUTEPUH OLICHKH;

* OBJIAJICHUE HaBBIKAMU KOMIIBIOTEPHOTO MOJEITUPOBaHUA (PU3MYECKHX MPOLECCOB C
HCII0JIb30BAHNUEM BBIUNCIIUTEIbHON TEXHUKH U COBPEMEHHBIX NIAKETOB MPUKIIAAHBIX IPOTPAMM;

* BbIpa0OTKAa 3HAHUN, YMEHUH M HaBBIKOB, HEOOXOAMMBIX CTYIEHTaM JJIs BBIIIOJIHEHUS
y4eOHOW HCCIe0BaTeNIbCKON padoThl, KypCOBOTO WM JUIUIOMHOIO IMPOEKTHPOBAHMS, a TaKKE B
JaybHene npodeccuoHaIbHOM 1eATeNbHOCTH.

2. MECTO YYEBHOMH JUCIATLJIMHBI B CTPYKTYPE OOII BO

JUIg ycIIemHoro OCBOECHHUS Kypca CTYJIEHTBI JOJKHBI IPEABAPUTENBHO MPOCITYIIATh KypChl MO
CJIEYIOIINM JUCIUILINHAM:

- Undpopmatuky;

- OCHOBBI EKTPOTEXHUKH U JIEKTPOHUKH;

- OObIKHOBEHHBIE O] epeHInanbHbIe ypaBHEHHS;

- Teopust BEpOSTHOCTH U MATEMATUYECKON CTaTUCTHKY;

- YpaBHeHUs MaTeMaTu4yeckoi Gpus3mkmy,

- Obmas pusuka.

Kypc cemrnapoB HEOOXOJUM CTYJCHTaMU J1JIs1 BBIIOJIHEHUS:



- HayuHno-uccnenoBarenbckoit paboThl

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHbIe H(HIK) o0menpodeccuoHalbHbIE KOMITETEHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIM | KOI[ N HAMMCHOBAHHUC MHAHUKATOpAa JOCTHUIKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamMu (00J1acTIMHU

3HaHUI) MpodhecCUOHATBLHON eATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
pesteabHocTu (311/1)

O06paboTka u 06001IICHIE

MaTeMaTUYECKUMU
METOIaMU

Hay4

Pe3yNbTaToOB UCCIEIOBAHUN

O0BeKT N
00J1aCTH 3HAHUSA

HO-UCCIIEI0BATEILCKUN
Pe3ynprarsl
HCCIIEJOBAHHUMH,
MaTeMaTUICCKHE
MEeTObI 00pabOTKH
AKCIIEPUMEHTAIIbHBIX
JaHHBIX

Koa n
HAMMEHOBaHUe
npodeccuoHAIbLHOM
KOMIIeTEeHIUM;
OcHoBaHue
(nmpodeccuoHANBHBIN
crangpaprt-I1C,
aHAJIU3 ONbITA)

[TK-2 [1] - Criocoben
HCIOJIBL30BATh
MaTeMaTUYECKUe
MeTO1bI 00pabOTKH
pe3ybTaToB
HUCCIENOBAaHUN U UX
000011IeHHS

OcHosanue:
[TpodeccuonanbHpIi
cranzaapt: 25.033

Kox v HanmenoBanue
HHINKATOpa
JOCTHKEHHS
npo¢eccuoHATLHOM
KOMIIETEHI[HH

3-T1IK-2[1] - 3natp
OCHOBHEIE 3aKOHBI
BBICIIICHT MaTEeMaTHUKH,
HEOOXOAUMBIE IS
MaTeMaTHUYECKOM
00pabOTKH pe3ySIbTaTOB
HCCIICIOBAHMI;
OCHOBHEIE 3aKOHBI
TEOPETUYECKON (PU3UKH,
HEOOXOAUMBIE IS
0000111IeHHS U
WHTEPIPETAINH
pe3yIabTaTOB
HCCIICIOBAHUM;
V-TIK-2[1] - YmeTs:
MIPUMEHSATH 3aKOHBI
BBICIIICH MaTeMaTHUKU U
¢bu3uKH K 00001IEeHUIO
Y MHTEpIpeTalun
HCCIICJOBAHHIA;
MIPOBOJIUTH
KPUTUYECKHI aHAIU3
pe3yJIbTaTOB;;
B-IIK-2[1] - BnageTs:
METOAAaMHM CO3JIaHUS U
aHaJIM3a
MaTeMaTUYECKUX
MOJIeNeH; METOJaMK
00paboTku




[IpoexTupoBanue u
BHEJIPEHUE HOBBIX
MIPOJIYKTOB U CHCTEM B
peanbHON UHKEHEPHOU
MIPaKTHUKE

Hcnonn3oBanne
CTaHAAPTHBIX U
OPUTHHAIBHBIX AaKETOB
porpaMm, pa3padoTka
TEXHUUYECKHNX 3aJlaHui Ha

MPOCKTUPOBAHUEC CUCTEM U

KOMIIJICKCOB

HAy4YHO-WHHOBAI[MOHHBIN
[IponykTsl
CUCTEMBI B peajbHOU
VMHKEHEPHOU
MIPaKTUKE

IIPOEKTHBIN
CrangapTHble U
OpUTMHAJIbHBIE
MAKEThI IPOrpamm,
TEXHUUYECKUE
3a1aHus

ITIK-7 [1] - Crocoben
POEKTHPOBATH,
CO3/1aBaTh W BHEAPSTH
HOBBIE MPOJYKTHI U
CHCTEMBI U
IPUMEHSTh
TEOPETUUECKHE
3HaHUS B peasibHOU
WHXEHEPHOU
NPaKTHKe

OcHosanue:
[TpodeccnonanbHpIit
cranzaapt: 40.011

[IK-8 [1] - Ciocoben
UCTIOJIB30BaTh B
IIPOEKTHOM padboTe
CTaHJAPTHBIC U
OpUTrHHaJIbHBIC
MAKETHI POrPamMM,
pa3pabaThIBaTh
TEXHUYECKHE 3aaHuUs
Ha MMPOEKTUPOBAHHE
YCTPOWCTB, MPHOOPOB,
CHUCTEM U KOMIIJIICKCOB

Ocnosanue:

SKCIICPUMCHTAJIbHBIX
JaHHBIX

3-TIK-7[1] - 3nats
(bu3HYECKHEe OCHOBBI
paboThI TPUOOPOB U
YCTaHOBOK; METO/IbI
MIPOBEICHUS
buznuecKux
HCCIIEA0BAHUM C
UCIIOJIb30BaHNEM
BBICOKOTEXHOITHICCKUX
YCTaHOBOK; ;
V-TIK-7[1] - YmeTs:
MPUMEHSTH 3aKOHBI
(Y3UKY U BBICIICH
MaTeMaTHKH JJIs
00paboTKH M aHaJIM3a
MOJTyYEHHBIX
IKCIIEPUMEHTATBHBIX
JAHHBIX; TIPOAYMaTh
QJIITOPUTM PEIICHHS
WHXCHEPHOM 3a/1a4H;
CIIPOEKTUPOBATH OJIOK-
cxeMy JlabopaTopHOU
YCTaHOBKH IS
peanu3anuu 3a1aHHOM
WH)XEHEPHOW 3a]1a4u;;
B-TIK-7[1] - Bnanets:
METOJIaMH TIPOBEIACHHUS
WHXCHEPHBIX PAaCUYEeTOB;
MIPHEMaMH U HaBbIKAMHU
paboThI ¢
COBPEMEHHBIMH
MPOrPaMMHBIMH
MaKeTaMu JIst
UHXEHEPHOU
JIeSITEIIBHOCTH,

3-TIK-8[1] - 3nats
OCHOBHBIE METOJIbI U
CTIOCOOBI
MIPOCKTHUPOBAHUS
YCTpOICTB, IPUOOPOB,
CHCTEM M KOMILICKCOB,
a TaKkxKe
TEXHOJIOTUIECKUX
MIPOIIECCOB B 00JIACTH
npoeCCUOHATBLHON
NeSITeTTbHOCTH;
OCHOBHBIC
MIPOTPaMMHBIC MTAKETHI,




Hcnonp3oBaHne H3BECTHBIX
00BEKTOB MPOMBIIUIEHHOM
(MHTETIEeKTYa IbHOMN)
COOCTBEHHOCTH, peaIn3anus
Mep 1o 00eCTICUCHHIO
OeCTpensITCTBEHHOTO
MPOU3BOJICTBA OOBEKTOB
TEXHUKU

OOBbeKThI
IIPOMBILLIIEHHOU
(MHTETIeKTYaIbHOMN)
COOCTBEHHOCTH,
MepbI IO
o0ecrne4yeHno
OecnpensiTCTBEHHOTO
MTPOU3BOJICTBA

[IpodeccronanbHbIit
cranaapt: 29.004

[TK-9 [1] - Criocoben
000CHOBBIBATH
UCTIONb30BaHUE
M3BECTHBIX 0OBEKTOB
MIPOMBIIUICHHOMN
(MHTEJIEKTyalbHON)
COOCTBEHHOCTH, MEPHI
1o 00eCcreYeHUI0

IPUMEHSIEMBbIE JUIS
MIPOEKTHOI paboTHI;
NPUHIUIBI paObOTHI C
IPOTPAaMMHBIMHA
naKeTaMHu JJIs peIIeHus
WHXEHEPHBIX 3a7a4;;
V-TIK-8[1] - YmeTh
MIPOU3BECTH BHIOOD
ONTUMAJILHOT'O METO/1a
peLIeHHs TOCTaBICHHOM
TEXHUYECKON MITH
WH)XEHEPHOU 3a]1a4u;
pa3pabaTbIBaTh
TEXHUUYECKUE 3aJaHUs
Ha NMPOEKTUPOBAHHE
YCTPOICTB, MPUOOPOB,
CUCTEM U KOMIUIEKCOB,
a TaKxe
TEXHOJIOTMYECKHUX
MPOIIECCOB B 00JIaCTH
npodeccHoHaNBHOM
JIeSITEIbHOCTH;
UCII0JIb30BaTh
CTaHJIapPTHBIE U
OpPUTMHAJIbHBIE TAKETHI
IporpaMm JJist
UHXEHEPHOU
JIeSITEJIbHOCTH;
B-TIK-8[1] - Bianets
HaBBIKAMU BbIOOpa
ONTUMAJILHOT'O METO/1a
Y TIPOTPaMM JUJIsI
peleHus

PO eCCUOHATBHBIX
3aja4d ¥ pa3paboTKu
TEXHUUYECKOT'0 3aJJaHus
Ha NMPOEKTUPOBAHHE
YCTpOICTB, MPUOOPOB,
CHCTEM U KOMILJIEKCOB;
HaBbIKaMU paboThI B
OCHOBHBIX
MPOTPaMMHBIX TTaKeTax,
MPUMEHSEMBIX IS
MIPOEKTHOM paboTHI.
3-1IK-9[1] - 3natp
OCHOBHBIE MEPBI 110
00ecrneveHnIo
OeCIpensITCTBEHHOTO
MIPOU3BOJICTBA U
peanu3anuu 00beKTa
TEXHHKHY; ;

Y-TIK-9[1] - YmeTh




4.

00BEKTOB TEXHUKHA

OecTpens TCTBEHHOTO
IMPOM3BOACTBA U
peanu3aiyu 00bEKTOB
TEXHUKHN

Ocnoesanue:
[IpodeccuonanbHbIit
cranaapt: 40.011

00OCHOBBIBATh
WCIIOJTb30BaHUE
00BEKTOB
IIPOMBILIUIEHHON
(MHTEIIEKTYaIbHOM )
COOCTBEHHOCTH;
MPOYMBIBATH MEPHI 110
o0ecrieueHunto
OecrpensITCTBEHHOTO
MIPOU3BOJICTBA H
peanuzanuu 00HEKTOB
TEXHHKW;

B-TIK-9[1] - Banets
TEXHHYCCKUMU
CpeICTBaMH U
MIPUEMaMH TSI
00OCHOBBIBAHUS
HCIIOJIb30BaHUS
U3BECTHBIX 00BEKTOB
IIPOMBILIEHHON
(MHTEJUIeKTYaIbHON )
COOCTBEHHOCTH U
obecrniedeHus
OecTpensITCTBEHHOTO
MIPOU3BOJICTBA U
peanu3anuu 0ObEKTOB
TEXHHUKU

CTPYKTYPA U COJAEP)XAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUEHUS U (POPMBI KOHTPOJIS:
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1 Cemecmp
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3-TIK-

V-
I1K-7,
B-
I1K-7,
3-TIK-

V-
I1K-8,
B-
IK-8,
3-I1K-

V-
I1K-9,
B-
I1K-9

Hmoeo 3a 1 Cemecmp 16/32/0 50

KonTpoabHbie 50 3 3-11K-
Meponpusituss  3a 1 2,
Cemectp V-

V-
I1K-9,
B-
I1K-9

* — COKpalleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OaJioB JOoJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHne HauMEHOBaHUHM (POPM TEKYIIETO KOHTPOJIS M aTTECTAlUH Pa3/iesioB:

O0o3ua | [To1HOE HAMMEHOBAHME
YyeHue

KN KoHTpoJib 1o utoram




|3

| 3ayer

KAJIEHJAPHBIN IIJIAH

Tembl 3ansaTuii / Conepxxanue

Jlek., | IIp./cem. | JIa6.,
yac. | ,yac. qac.

1 Cemecmp

16 32 0

IlepBblii pa3ae

8 16 0

MeTo/x KOHEYHBIX 3JIEMEHTOB

BBenenue B MeTO/1 KOHEUHBIX 3J1€MEHTOB. J{ucKkpeTn3anus.
YucnenHas Moenb. AnredpandecKkue ypaBHEHUs,
OOBIKHOBEHHbIE TU(depeHINaIbHbIE YPABHEHUS, YPAaBHEHHS B
YaCTHBIX ITPOU3BOJHBIX U 3aKOHBI (pu3uku. Crabas
dopmynuposka. bazuchelie pyHkunu. TecToBble QyHKIHH.
HecranmonapHele 3a1auu.

Bcero aytuTopHbIX 4acoB

1 | 2 | 0

Omnang

0 0 0

Ocnosbl mopeanpoanuss B COMSOL Multiphysics
Coznanue reomerpuueckoi mojenu. OnucaHue MaTepuanoB
cucTeMbl ¥ UX cBoicTB. [locTaHOBKa 3a71auu ¢ BEIOOpOM
¢uznueckoro uHTEpdeiica U ynpasisoLUX YpaBHEHUH,
3aJJaHMEM HEOOXOJUMBIX MOJIesIel MaTepuaia U TpaHUYHbIX
ycnoBuil. ['eneparust KOHeUHO-3JIEMEHTHOM ceTKu. Bribopa u
3aIlyCK pa3IM4YHbIX UCccleoBaHui. Busyanu3zamus u o6paboTka
PE3yJIbTaTOB.

Bceero AYAUTOPHLBIX 4YaCOB

1 |2 [0

Omutaiin

0 0 0

Pabora ¢ koHeuHO-3J1IeMeHTHBIMH ceTkamMu B COMSOL
Multiphysics

Pabora ¢ koHeuHo-311eMeHTHEIMU ceTkaMu B COMSOL
Multiphysics

CBs3b ypaBHEHHMI B ci1a00ii popme, KOHEUHO-3JIEMEHTHON
ceTkd, QyHKIHI GOPMBI, TOPSAIKA TUCKPETU3AIUN U YHCIIA
cTereHeil cBo0oapl. HazHaueHre KOHEUHO-3JIEMEHTHBIX CETOK
Y BIIMSIHUE UX HA MPEJCTABICHUE TEOMETPUN U HCKOMBIX
nosiei. JlocTyrHble MHCTPYMEHTHI AJi F€HEpaIlui CETKU B
ABTOMATHYECKOM U PYYHOM PEXUME, TOCTYITHBIE TUITBI
3JIEMEHTOB JJIs1 MIOCTPOEHUS CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX CETOK. [[pMHINMN M JIOTMKA MOCTPOEHHUS
CETOYHBIX I10CIIEI0BATEIBHOCTEN, CETOUHBIE ONEPALIUU U
atpuOyThl. Buzyanusanus ceTKu U CETOYHask CTATUCTUKA TS
MHCIEKTUPOBAHUS U HCCle0BaHus €€ KauecTBa. HacTpoiiku
CETKH JJIsl HEKOTOPBIX TUMOBBIX reoMeTpuid. [Toaroroska
T€OMETPUH ISl TeHEepaluu ceTKH ¢ noMoiibio CAD- u
BUPTYyaJIbHBIX Ollepannii. HacTpoliky Tuna u nopsaka
JTUCKpETU3aluy Npu penieHnu 3aaaun. Hactpoiiku cetku A
HEKOTOPBIX THUMOBBIX (PU3UYECKUX 3a7a4, B T.4. pa3pelieHne
TpaJUeHTOB TMOJIeH Y TpaHuIl M 00paboTKa CUHTYISIPHOCTE.
Ha3nauenue u BapuaHThI peanu3aluy UCCIICIOBAHUIN Ha
CETOUHYIO CXOJIUMOCTh U aJJaNTalluu CETKU B MPOLECCE
pacuéra. Mcnosib30BaHME MOABUKHBIX CETOK B 3a/1a4ax C
M3MEHEHHEM TeOMETPUHN Pacu€THON 00IacTh U 3a7adax
onTUMH3aUUK. IMIIOPT CTOPOHHMX, B T.4Y. IOBEPXHOCTHBIX,
CETOK M MOCIIeayroIIas ux oopaboTka.

Bceero AYAUTOPHLBIX YaCOB

3 |6 |0

Ownutaiin

0 0 0

OcHOBBI JICKTPOTCXHUICCKHUX, TCIJOBBIX U ITPOYHOCTHBIX

Bcero ayiuTopHbIX 4acoB




pacueToB 3 | 6 | 0
[IpoBenenune AMEKTPOCTATUYECKUX U MAarHUTOCTATHYECKUX Ounaiin

pacuy€ToB. MonenupoBaHue TEIIONepeayu B TBEPABIX Teax. | 0 0 0
MonenupoBaHue TEII000MEHa N3TyUYEeHUEM. MOACITUPOBAHNUN

KOHBEKINH U AU Py3un. AHATU3 TPOYHOCTH MEXAHUIECKIX

KOHCTPYKIIHH.

9-16 Bropoii pazaen 8 16 0

9-11 MyabTU(U3HYECKOE MOJEJTUPOBAHMNE Bcero ayiutopHbIx 4acoB
HccenenoBanue TpaeKTOpUN JBUKEHUS HOHOB U JIEKTPOHOB B | 3 | 6 | 0
ANEKTPUYECKOM U MAarHUTHOM MOJSX, B T.4U. B MOJSX, Omnunaiin
PacCUNTaHHBIX C IOMOIBIO AIEKTPOTEXHUIECKUX 0 0 0
unrepdericoB COMSOL. 3amyck my4YKkoB 4acTHIL ¢
XapaKTepHBIMU JJIs JAHHOU 00acTi (hU3HKHI
pacnpe/esieHus MU TI0 CKOPOCTHU M HAIlIPaBJICHUIO, B T.4. Ha
OCHOBE 3MMUTTAHCA. YUeT NPOCTPAHCTBEHHOIO 3apsja y4YKOB U
penaruBucTCKUX 3P dekToB. Onucanne B3auMoAeHCTBUS
YaCTHI] C Pa3pEKEHHBIM Ta30M, TBEPABIMU TEIaMHU U CTCHKAMHU
Mozenu. MoaenupoBaHue BBICOKOYaCTOTHOTO U3TyUYEHUS.

MynbTuduznyeckoe MOAETUPOBAHUE TOKOMPOBOISAIINX HIHH.
MonenupoBaHue cucTeM oxJnaxaeHus. MoaeaupoBaHue
KOHBEKIMHU U auddy3un. Peniennn 3a1a4 TepMOMEXaHHUKH.

12 OcHoBbl HacTpoiiku pemateseid B COMSOL Multiphysics | Becero aynuropHsix 4acoB
Merton Hetotona. IIpsimbie u utepanuonnsie pemarenu. Fully | 1 |2 [0
Coupled u Segregated pemartenu. Beibop BpemeHHOr0 1m1ara. Owuaitn
OcHOBHBIE KOMaH/IbI U TTApaMeTPbI, BEIOOP pelaTes, 0 0 0
MOHHUTOPHHT Pe3yJIbTaTOB.

13 - 14 | Busyaau3zauus ¥ aHAJIM3 pe3yJIbTATOB MOJAeTHPOBAHUSA Bcero aynuTopHbIX 4acoB
I'padmyeckuit noctoporneccop. Busyanusanus pe3ynbTaToB 2 | 4 [0
pemienust. [loctpoenue CUIIOBBIX JIMHUM U TTOJIEH. DKCIOPT Ounaiin
MOJTyYEHHBIX PE3YyJIbTaTOB B TEKCTOBO-IIM(POBOM (hopMate B 0 0 0
JIPYTHUE TAKeThl ¥ BO3MOKHOCTH UX MCIOJIb30BAHUS IS
MOCTPOCHHUS IBYMEPHBIX U TPEXMEPHBIX MOJEH pacyeTHBIX
BenuuuH. [locTpoenune rpadukoB BEJTMYMH U KapTHH
pacnpeseneHus A 0CECUMETPUYHBIX U MIIOCKUX JBYMEPHBIX
3aj]1a4, a TAKXKE B TPEXMEPHBIX CIyyasix.

15-16 | Ocobennoctu npumenennss COMSOL Multiphysics Bcero aytuTOpHBIX 4acoB

AHanu3 4yBCTBUTEIBHOCTH MOJIENIN K UCXOJHBIM JaHHbBIM.
IIpumepsl pemenns 3ana4 onTumusanuu. Pemenue

maddepennmanpabix ypasHennid. Ummopt CAD-moneneit.
Pazbop pacnpocTpaHeHHBIX OMKMOOK IPU MOJIETUPOBAHHH.

2 | 4 [0
Omnutaiin
0 0 0

CokpalnieHHbIe HAUMEHOBAHMS OHJIAH OTIUIA:

O6o03na | IloiHOe HAUMEHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepual
I1J1 ITomHOTEKCTOBEIE JIEKIIUH
BM Buneo-maTepuaisl

AM Aynino-Matepuaibl

[Ip3 [Ipe3zenranuu

T TecThl




O5CM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI

4( NHTEepaKkTUBHBIN CalT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc mnpemycmarpuBaeTr pa®oOTy  yyammxcs 3a TEPCOHAIBHBIMH  KOMITBIOTEpaMH,
OCHAIIeHHbIMU TIporpamMmHbIM  mmaketom COMSOL Multiphysics. Pabora ©Ha KoMmbroTEpe
MPEToIaBaTellsl TPAHCIUPYETCs C TIOMOIIBIO MPOSKTOPOB.

6. ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00eCIeYrBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIEro,
PYOEIKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCHIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MEPONIPUATHE
(KII 1)

[K-2 3-1IK-2 3, K-8, KH-16
V-T1K-2 3, KHU-8, K1-16
B-TIK-2 3, KHU-8, KH1-16

[1K-7 3-T11K-7 3, KU-16
VY-1IK-7 3, KH-16
B-IIK-7 3, K-16

[TK-8 3-11K-8 3, KU-16
VY-TIK-8 3, K1-16
B-TIK-8 3, KU-16

[1K-9 3-11K-9 3, KH-16
VY-T1K-9 3, KU-16
B-TIK-9 3, KH-16

IIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHU

[Ikana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEKUT B mpeaenax or 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJula BKIIIOYMTENbHO. MTOroBast arrecranus o AMCUUIUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKaJION:

Cymma Ornenka 1o 4-ex Ouenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayI0B OAJUTHHOM IIIKaJIe ECTS y4eOHOM TUCITUTLINHBI

OueHKa «OTIMYHOY» BBICTABIIACTCA
CTYIEHTY, €CIIH OH IIyOOKO M MTPOYHO
YCBOWJI ITPOTPAMMHBIN MaTepHall,
HCYEPIBIBAIOIIE, TTOCIEI0BATENBHO,
YETKO U JIOTUYECKH CTPOUHO €ro
M3JIaraeT, YMEET TECHO YBS3hIBAThH

90-100 5 — «omauyHo» A




TEOPUIO C MPAKTUKOM, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPBHI.

85-89

75-84

70-74

4 — «xopouto»

O11eHKa «XOPOIII0» BBHICTABIISETCS
CTY/CHTY, €CJIH OH TBEP/IO 3HACT
MaTepHa, TPaMOTHO U TI0 CYIIECTBY
M3JIaraer ero, He AOIMyCKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

65-69

60-64

3_
«y0081€eMEOPUMENILHOY

OneHka «yI0BIETBOPUTETHHOY
BBICTaBIISICTCS CTYACHTY, €CIIH OH MMEET
3HaHMsSI TOJILKO OCHOBHOTO MaTepHana,
HO HE YCBOWJI €T0 JIeTaleH, T0IycKaeT
HETOYHOCTH, HEJJOCTATOYHO IPABUIIbHBIC
(OpMyNHUPOBKH, HAPYILICHUS
JIOTHYECKOH MOCIIeI0BATEILHOCTH B
M3JI0’KEeHUH IPOTPaMMHOT'0 MaTepuaa.

Hwuxe 60

2
«HEYy0081em8OPUMENLHOY

Or1eHKa «HEYTOBICTBOPUTEITHHOY»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYUTEIbHOM YacTH
HIPOrpaMMHOr0 MaTepuaa, I0MycKaeT
cyliecTBeHHbIe omMOKu. Kak mpasuio,
OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEIIbHBIX 3aHATHH 110
COOTBETCTBYIOLICH AUCHHUIUINHE.

7.

YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU P 35 Marematuueckoe MOACIUpOBaHUE : yaeOHOe ocodue s By30B, Mockga: FOpaiit, 2022

YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

2. D1 JI 68 MaremaTuueckoe MOJIEIMPOBAHUE HETMHEHHBIX MPOLIECCOB : YUEOHUK JIJIsl BY30B,
Mockga: FOpaiit, 2022

3. OU K 56 MatemaTtnueckoe MoJieipoBaHie (PU3UKO-XUMHUECKUX MporieccoB B cpene Comsol
Multiphysics 5.2 :, Cankt-IlerepOypr: Jlanp, 2022

4. 519 K78 MonenupoBanue Gpu3NIECKIX MPOIECCOB ¢ UCToNb30BaHreM nakera Comsol Multiphysics

: yaueObHoe nocobue s By3oB, Mocksa: HUAY MUOU, 2012

JOITOJIHUTEJIBHA S JIMTEPATYPA:

IMPOTPAMMHOE OBECIIEYEHHUE:

1. comsol multiphysics ()

LMS U UHTEPHET-PECYPCBI:




1. HUSAY MU®U (http://www.library.mephi.ru/)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALIUU JIUIA CTYAEHTOB

[Ipn wmsydennn kypca «OCHOBBI WHKCHEPHBIX pACUYETOB» HEOOXOIUMO TBEPIO YCBOWTH
OCHOBHBIC TIPHHIIAITEI KOMITBIOTEPHOTO MOJICTHPOBAHUS (PH3UUIECKHUX TPOIECCOB C MCIOJIB30BAHUEM
BBIYMCIIMTEIIbHOW TEXHUKH M COBPEMEHHBIX IMAKETOB MPHUKIAIHBIX MPOTPAMM, HCIIOIB3YEMBIX B
Hay4YHO-HUCCJIEe10BATEIbCKON ACSITETbHOCTH.

Kypc cocrout n3 teopeTndeckoi 4acTy, Ha KOTOPOM MPEnoaBaTeslb Ja€T OCHOBHBIE MOHATHS
U oTpezieNieHus 0 TeMe 3aHATUA U MPAKTUYECKON 4acTH, Ha KOTOPOU pa30oupaeTcsl TUIHYHBIN PUMED
pelIeHus 3a1a4uu U JAroTcs 3aaHus (3a1a4n) CTyIeHTaM Ha 3aKperjieHHe MaTepuana.

PaGora B cemecTpe mpeacTaBiseT coOOW BHINIOTHEHHE MPAKTUYECKUX 3afaHuii. B kauectBe
JIOMAITHETO 3aJaHusl CTYJEHTaM HEOOXOAMMO TIOATOTOBUTh HEBHINIOJHEHHBIE HA MPEIbIAyIIeM
3aHATUU 33Ja4d M ClIaTh WX MPENOJaBaTeIl0 B KOHIIE 3aHSATHS C YUYETOM JAHHBIX MpPErojaBareieM
WHIVMBHUIYATBHBIX JOMOIHUTEIBHBIX TPEOOBAHUMN K 3aa4e.

Ha 8oii u 1611 HepensixHenene MpOBOAUTCA TEKYLIUHA KOHTPOJIb yCIeBaeMOCTH. B kauecTBe
TEKYIIEro KOHTPOJS YCIIEBAEMOCTH CTYAEHTaM IpeJjiaraeTcsl BBIOJIHUTH KOHTPOJbHYIO padoty. B
KOHIIE CeMecTpa CTYACHTBI CHAIOT 3a4eT. B cemecTpe CTyIeHT MOXeT MmoiayduTh Makcumym 100
6amnoB: 50 6aisoB 3a paboty B cemecTpe u 50 6aIoB 3a 3auerT.

HToroBasi olieHKa MpencTaBiseT coOoi cymMMmy OaiioB, 3apaOOTaHHBIX CTYJEHTOM MIpH
BBIMIOJIHEHUM 33JaHUN B paMKax TEKYIIEro M MPOMEXKYTOYHOTO KOHTPOJIS M BBICTABISIETCS B
cooTBeTCcTBUU C [Io10KEHMEM O KPEIUTHO-MOYJIBHOU CUCTEME.

10. YYEBHO-METOJUYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

Kypc «OCHOBBI MHXEHEPHBIX pPacUETOB» COCTOMT M3 TEOPETUYECKOM YacTH, Ha KOTOPOH
MIPENOAAaBaTeIlb 1a€T OCHOBHBIE MTOHATHS U ONPEICIICHUS 110 TEME 3aHATH U MIPAKTUYECKON 4acTH, Ha
KOTOPOM pa30upaeTcst TUIIMYHBIN NpUMep peLIeHus 3aJauu U AAar0Tcs 3aJaHus (3aaun) CTyIeHTaM Ha
3aKpeIICHUE MaTepHuaa.

Meroanueckue ykazaHus 110 TPOBEACHUIO JEKIIUI

Jlexiust mpencTaBiseT co0OM JIOTHYECKOe M3JIOKCHHE MaTepuana B COOTBETCTBUH C TUIAHOM
JICKITUHU, KOTOPBIM COOOMIaeTCs CTYJCHTaM B HaJalle Ka) IO JISKIIMHA, ¥ UMEET 3aKOHYCHHYIO (OopMYy,
T. €. COJACPKUT IMYHKTHI, TIO3BOJISIIONIME OXBATUTh BECh MaTepHall, KOTOPHIA TpeOyeTcsi JOBECTH 10
ctyaeHToB. CojepkaHue KaKJAOW JICKIMM MMEET OIPEIEICHHYI HalpaBJIC€HHOCTh M YYUTHIBAET
YPOBEHb IMOATOTOBKHM CTYyIEeHTOB. Ee 1menp — GopMupoBaHHE OPHEHTHPOBOYHOM OCHOBBI JIJISt
MOCIIEAYIONIEr0 YCBOCHHS CTyJIeHTaMH ydyeOHOro matepuana. | JaBHON 3amauell JeKTopa sBIsIeTCA



OpraHu3alys Mpouecca MO3HAaHMs CTyJACHTaMH MaTeprasa n3y4aeMon JUCHUILUIMHBI Ha BCEX dTanax ee
OCBOCHHMS, MPEAYCMOTPEHHBIX 00pa30BaTeIbHBIM CTaHAAapTOM. JIEKIIMU MO Kypcy MpU3BaHbI peliaTh
JIBE OCHOBHBIC 3aJ1a4: BO-TIEPBBIX, MH(OOPMATHUBHYIO, T.€. COOOMIATh CTYJICHTY ONpeaelicHHBIH HAabO0p
TEOPETUUECKUX 3HaHMK 00 M3ydaemoil 00JacTH NEWCTBUTEIBHOCTH, BO-BTOPHIX, PA3BUBAIOIIYIO, T.€.
CIOCOOCTBOBATh BHIPAOOTKE HABBIKOB CAMOCTOSITEIIBHOW MO3HABATEIBHOW ACSITEIHHOCTH, MBITUICHHS
Y OLICHKH Ha OCHOBE NOJyYEHHBIX 3HAHUM.
Jlnis pelieHust HA3BaHHBIX 33]a4 MPH MOATOTOBKE JIEKIIUU MPETIOAaBATEN0 HEOOX0IUMO:

chopMyIUPOBATh LIENb U 33J1a4H KaXKI0U JICKIUY;

ONpEAENUTh COJACPKAHHME JIGKIIMM W IJIaH €€ MPOBENEHHUs TaK, YTOOBl 3TO OTBEYaJo
IOCTABJIEHHBIM 33/1a4aM JICKLIUH;

© pa3paboTaTh METOJbl AKTHBH3AIMHM TO3HABATEIHHOU JEATEIBHOCTH CTYACHTOB C y4YETOM
YPOBHS 3HAHHI CTYJICHTOB;

MpoAyMaTh BO3MOYKHOCTH HCHOJb30BAHUS HM3y4aeMOro MaTephaja B paMKax JpyTrHX
JUCLUIUINH U B IPAKTUYECKOHN AEATEIBHOCTH;

NPEACTABUTh CCBUIKM Ha HWCTOYHMKM IS CaMOCTOSITEJIBHOTO M3y4YEHHsI Marepuana
CTYJICHTAMH;

M0 Marepuany JeKIUu cQOopMyIUpOBaTh 3aJaud C LeJbl0 TOATOTOBKH CTYACHTOB K
CEMMHapam.

Tematrika # coJepKaHUE JIEKIIUUA OINPEACTSIIOTCS pabdouelt mporpaMMor H3ydaeMoi
TUCIUIUTAHBI, COCTABIIEHHOW B COOTBETCTBHHM C OO0pa30BaTeIbHBIM CTAaHAAPTOM HAIPABJICHUS
CHEIMaIbHOCTH MTOAITOTOBKU OakanaBpa.

Jns mepenayu TEOPETUYECKOTO MarepHaia MO AMCHUILIMHE HMCHOJIB3YIOTCS TPU OCHOBHBIX
THUIA JIGKLIUA: BBOJHAS JIEKIMS, HH(OPMaLIMOHHAS JIEKLIUS U 0030pHAsl JTEKLHUS.

ITo cBoel CTPyKType JEKLIUU MOTYT OBITh Pa3HOOOPa3HbI — 3TO 3aBUCUT OT COAEPKAHUS U
Xapakrtepa uzjaaraeMoro matepuana. OJHAKO CYIIECTBYET OOIINI CTPYKTYPHBIN KapKac, MPUMEHUMBIH
Kk mo0oit nekuuu. [Ipexkne Bcero, 5T0 COOOIIEHHE IUIaHA JIEKIUU CTYJEHTaM M CTPOTOE eMy
ciefoBaHue. B IUlaH JeKIuu BKIIOYAKOTCS HAMMEHOBAHHUS OCHOBHBIX BOIIPOCOB JIEKLHUH, KOTOPBIE
MOTYT TOCIYXHTh 0a30¥ JUIsi COCTABIICHUS JK3aMCHAIMOHHBIX OWJIETOB M BONPOCOB K 3adery. B
Hayajie U3JI0°KEHUS IMOJE3HO HAIIOMHHUTBH COAEPKaHUE MPEIbIAYIIECH JEKIUH, CBSI3aTh €ro C HOBBIM
MAaTepHaoM, OMPEIEIUTh MECTO U Ha3HAYEHHUE PACCMATPUBAEMON TE€MbI B JUCUUIIMHE U B CUCTEME
JIPYyTUX HayK.

[Ipu packpbITUU BONIPOCOB TEMbI MOKHO NMPUMEHATh UHIYKTUBHBIM METOJI: TPUMEPHI, (HaKThI,
MOABOJSIINE K HAYYHBIM BBIBOJAM; MOYKHO TAaKK€ HCIIOJIb30BAaTh METOJ JAEIYyKIHH: pPa3bsICHEHUE
OOIIMX TOJIOKEHUH C TOCIEAYIOIMUM IM0Ka30M BO3MOXXHOCTH HUX TPHIOKEHHS Ha KOHKPETHBIX
npumMepax. [1o kaxa0oMy U3 aHATU3UPYEMBIX MOJIOKEHUN CIIEAYET A€IaTh BBIBOI.

B koHI1e ek HeoOX0IMMO MOABECTH UTOT CKa3aHHOMY.

WN3naras neKUMOHHBIM MaTepuan, MpPenojaBaTeiab AOJDKEH OPUEHTUPOBATHCA HA TO, YTO
CTYAEHThl MUIIYT KOHCHEKT. KOHCIEKT moMoraer BHUMATEIbHO CIyIIaTh, JyYIllE€ 3allOMUHATh B
MPOIIECCE OCMBICICHHOTO 3amHChIBaHUS, OOECIEUMBACT HAJIMYKWE OMOPHBIX MAaTEPHAIOB MpHU
MIOATOTOBKE K CEMHHApy, 3a4eTy, SK3aMEHy. 3ajada JIeKTopa — JaTh CTYAEHTaM BO3MOYKHOCTh
OCMBICJICHHOTO KOHCIIEKTHPOBAHUS: CIyIIaTh, OCMBICINBATh, MepepadaThiBaTh, KPATKO 3aMUCHIBATS.
CpencTtBaMy, IOMOTaIIMMH  KOHCIEKTUPOBAHUIO, SBIISIOTCSA: AKIEHTUPOBAHHOE U3JI0KEHHUE
Marepuana JEeKLUU, HUCIOJIb30BaHUE IMay3, 3alMCU Ha JOCKE, IEMOHCTPALMU WILIFOCTPATUBHOIO
MaTepuana, CTporoe CoOII0ACHUE PerJaMeHTa 3aHITHHA.

Ha kaxayro JIeKIHIO TperojaBaTelieM pa3paldaThiBaeTCs IJIaH M KOHCIEKT, BKIIOYAIOIIHE
Ha3BaHWE TEMBbI, (POPMYJIMPOBKY IEIM M 33]a4, NMEPEeUeHb OCHOBHBIX Pa3JICIOB JICKIIUH, KPATKOE,



CTPYKTYPUPOBAHHOE B COOTBETCTBUU C IUIAHOM, COAEPKAHME H3JIaraeMOro MaTrepuala, a TaKxkKe
NepevyeHb BOMPOCOB, KOTOPBIE Oy IyT 3aaHbl 110 X0y JIEKIIUHU C LIEIbI0 aKTUBU3AIIUN U IOBTOPEHHUS.

B xone nexkmuii mo aucuuiuiniHe «OCHOBBI MH)KEHEPHBIX PpacdyeTOB» IpeaycMaTpHUBaeTcs
WCTIOJIb30BaHNE aKTUBHBIX M MHTEPAKTHBHBIX ()OPM MPOBEACHUS 3aHITHUH, B YACTHOCTH, IPUMEHEHHE
MYJIbTUMEAUINHOTO MPOEKTOpa, a TAK)KE€ HMHTEPAKTHBHBIX BBICTYIUIEHMM IO NPHUHILMILY «BOIPOC —
OTBET», UCIIOJIb30BAaHUE MeNa U IOCKH, CXEM, TaOJIUI] U PUCYHKOB.

MeTtoanueckue YKa3aHus 110 NPOBCACHUIO ITPAKTUYCCKUX 3aHATUMN

[TpakTuyeckue 3aHATUS TO AUCUUIUIMHE «OCHOBBI MHXXEHEPHBIX PACcUETOB)» HAIPABIICHbI
IJIaBHBIM 00pa3oM Ha 3aKpervieHHe M pacIIUpeHHe MOIYYEeHHBIX TEOPETHYECKUX 3HAHMUU, a TaKkKe
MPEICTaBUTh CaMOCTOSITEJIbHBIE PEIICHUS NPAKTUYECKUX cuTyanuidl. [lpaktudeckue 3aHATHA
MIPU3BaHbl YIIIyOJsuTh, pacCUIMPATh, AETAIU3UPOBATh 3HAHUS, MOJIyYEHHbIE HA JIEKUUU B 0000IIEHHOM
¢dopme, U conelcTBOBATh BbIPAOOTKE HABBIKOB IPO(PECCHOHATIBHON JeATeNbHOCTH. OHU pa3BUBAIOT
MH)XEHEPHOE M HAy4YHOE MBILUICHUE, MO3BOJIAIOT NPOBEPUTh 3HAHMS CTYAEHTOB, NPUBUTH HABBIKU
IIOUCKa, 0000IIeHNs M M3JI0XKEeHUs y4eOHOro mMarepuajia M BBICTYHNAIOT KaK CPEJCTBO ONEpaTHUBHOMN
oOpatHOi cBs3u. Kak mpaBuiio, BO BpeMsi NPaKTUYECKUX 3aHATUH OCHOBHOE BHUMAHHE YJENAETCS
(OpMHUPOBAHHIO KOHKPETHBIX YMEHHUH, HaBBIKOB, YTO ONpEAENSCT COJACpXKaHUE JeATeIbHOCTH
cryaeHToB. CTpyKTypa MPaKTHYECKUX 3aHATUH MO AucHUIIUHE «OCHOBBI MH)KEHEPHBIX PacdyeTOB)
BKJIIOUAET: MOCTAHOBKY 3aJad IIPENoJaBaTejIeM; OTBETHl Ha BOIPOCHI CTYAECHTOB JUIsl YTOUHEHUS
MaTepuaia; 3aluTy pelieH s MPaKTUIECKUX 3a1ad U Jp.

B cemectpe cryment moxer monyuuTh makcumyMm 100 Gamto: 50 OamnoB 3a pabory B
cemectpe u 50 OamioB 3a 3a4er.

Pabora B cemecTpe npecTaBisieT OO0 BBINOJIHEHHE NMPAKTHUECKUX U JOMAIIHUX 3aJaHuil. B
KayecTBe JOMAIIHEro 3aJaHusl CTYyAEHTaM HeOoOXOAMMO TOATOTOBUTH HEBBINOJHEHHbIE Ha
NPEbIAYIIEeM 3aHATHM 3aaud M ClaTh MX MPENoAaBaTeNi0 B KOHIE 3aHATUSA C YYETOM JaHHBIX
[peroiaBaTeNieM UHIANBH Iy aJIbHBIX JOMOJHUTEIBHBIX TPeOOBaHUI K 3a1aue.

HtoroBasi oOlleHKa MpeacTaBisieT co00il cymMMmy OaiioB, 3apaOOTaHHBIX CTYAEHTOM IIpH
BBINIOJIHEHUH 33JaHUH B paMKax TEKYIIEro M IPOMEXYTOYHOTO KOHTPOJIS W BBICTABISETCA B
cooTBeTcTBUM ¢ [lonoxkeHneM o KpeauTHO-MOIyJIbHOM cucTeMe

ABTOpP(BI):

KasueB Anapeit BuktopoBuu



