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1. Ilesm u 3a7a4M OCBOCHUS JUCHHUILIMHBL/ MOTYJISA

L[eﬂb AUCHUIUIMHLBL pa3BUTh KOMIICTCHIIMHU YHUCIICHHOI'O MOJACIMPOBAHUA (1)1/13I/I‘ICCKI/IX MTOJICH.

3amauu JUCHUILINHGL:

e u3yuuTh 0a3zoBbIe MU DHepeHIInaTbHBIC U HHTETPAIbHBIC YPAaBHEHUS, JIe)KaIlIle B OCHOBE
ONMCAHHUSA MIEKTPUUECKUX, MATHUTHBIX, 3JIEKTPOMAarHUTHBIX, TEIUIOBBIX U YIPYIHX IOJIEH;

® U3YYHUTh U OCBOUTH OCHOBBI METOJIOB KOHEUHBIX IJIEMEHTOB U KOHEUHBIX PA3HOCTEH;
® OBJAJIETh METOJAMU pasiokeHus AuddepeHlnaIbHbIX YPABHEHUH B BHIYUCIUTENIBHBIN aIropuT™M
®  OCBOMTbH NPOTrPaMMHBIE CPEAbl YUCICHHOTO MOIETUPOBAaHUS (PU3UUECKUX TOJICH.

2. Mecto nucuumuinabl B ctpykrype OITIOII BO

JlMCcIUIiInHa OTHOCHUTCS K JUCHUILIMHAM OOIIECYHHBEPCUTETCKOTO OJIOKA 3JEKTUBHBIX THCIUILINH
no temaruke "Ludposas nmkeHepus" 00s13aTebHON YacTH Y4eOHOTO TIaHa.

HeoOxoauMbIMU YCTIOBUSIMH U151 OCBOSHHS AUCIIMIUIMHBI SIBIISIOTCS:

3HaHHE OCHOB TEOPUHM YIPYTrOCTH, TEPMOIMHAMUKHA W DIIEKTPOAMHAMHKH, HWHTETPAJIBHOTO M
mddepeHanbHOro HCYUCIEHUS, NPUHINIIOB PAOOTHI BEIYMCIUTEIBHBIX AITOPUTMOB.

YMCHHSI  OTEPUPOBATH  (PUINICCKUMU
muddepeHIanbHbIe YpaBHEHUS

3aKOHAMU,

peuaTrb IMPOCTHIC HUHTCTIpaJIbHLBIC n

BJIaJACHUEC HaBbIKaMH pa60T51 C KOMIIBIOTCPHBIMU IIpOrpaMMaMu 4YHUCJICHHOI'O MOACIUPOBAHUA,
METOdaMH1 aHAJIM3a MOJJYUCHHBIX PE3YJIbTATOB U UX MPCACTABICHU.

Coz[epn(aHHe JUCHUIINIMHBL  ABJIACTCA JIOTUYCCKHUM IMPOAOJDKCHUCM COACPKAHHA AUCHUILINH
(1)I/ISI/IKa, TCOPCTHUYCCKAasd MCXAaHUWKa, MAaTCMATHUKaA, I_[I/I(i)pOBaH KYJIbTYpa MW CIYXHUT OCHOBOM JJIA
OCBOCHUA NUCHUIIIIMH NPOCKTHAA ACATCIIbHOCTD, 06111a91 QJICKTPOTCXHUKA U JJICKTPOHHKA.

3. Pe3yJ’leaTI)I oﬁyqem/m no JTMCHMIIJINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/Ie CICAYIOMIUX KOMIIETEHITHN:

Tab6muna 3.1

KO}:[ 1 HAUMCHOBAHUEC

Kon 1 HameHoBauue
WHAUKATOPA JOCTHKEHUS

Kon u HaumeHoBaHue pe3ysibTaTa 00ydeHus 110

KOMIIETCHIIUU xommerent (VTK) JUCUUIUINHE (MOAYIIIO)
VK-1. Criocoben 3HaTh: 31 OCHOBBI YHUCIEHHBIX METOJIOB
OCYILECTBIIATD MOJICJIMPOBAHMS TOJIS U UX BUABI
KPUTHYECKHI aHAIIN3 VK-1.2. Onpenensietr n YmeTs: Vi BBIIOJIHATH npeoOpazoBaHue
npoOIEeMHBIX OLIEHMBAET MPaKTHYECKHE TUQPepeHINATLHBIX ~ YPAaBHEHUH,  OMHCHIBAIOLINX

CUTYyalui Ha OCHOBE
CHUCTEMHOT'O TIOJX0/1a,
BbIpabaThIBaTh
CTpaTeruio 1ecTBUi

MOCIIEACTBHS BO3MOKHBIX
pelieHuil 3aaa4u.

(1)I/I3I/I‘IGCK06 oJie, B Pa3sHOCTHBIC COOTHOLICHUA JIA
MOCTPOCHHMA MOCICAYIOIINX AJITOPUTMOB

Brmamers: Bl HaBelIkaMH TIOCTPOCHHS OJIOK-CXEM
aJTOPUTMOB pacdeTa PU3NIeCKUX MO

YK-2.1. ®opmynupyeT B
paMKax IOCTaBJICHHOU 1IeH
MPOEKTa COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3a1a4,
00ecTeYnBalOLINX €e
noctmxenue. Onpenenser
0XXHJ1aeMbI€e Pe3yJIbTaThI
peleHus BbIIEIEHHbBIX
3ajad.

YK-2. Cnocoben
YIIPABIATH [IPOEKTOM
Ha BCEX JTallax ero
SKM3HEHHOIO ITUKJIA

3Hath: 32 npuHIUIBI (HOPMUPOBAHUS MOJICITH 3a/1a4H U
KOPPEKTHOIO 3aJaHusl HAuyallbHBIX W T'PaHUYHBIX
YCIIOBUM

VYMmets: Y2 dopMmupoBaTh MOJECIb B MPOrPaMMHOM
cpelle YHCIEHHOTO MOJCIHPOBAHMS, B TOM YHUCIIC
CHUCTEMY B3aUMOCBSI3aHHBIX MOJIEIIeH

Bnagers: B2 HaBblkaMu IOCTPOCHHS YUCIICHHOU
Moze GU3NIECKOTO OIS, MPECTaBICHUS U aHaIN3a
pe3yNnbTaToOB, CIoco0aMu BepU(DHUKAIINN PE3YIhTATOB




4, O0beM IUCHMIIINHBI

OO0 00bEM JUCHUILINHEI COCTABIIAET 3 3a4eTHBIX enuHuLbl, 108 gacos.

Tabnumna 4.1.
AynuTopHbIE 3aHTHS/KOHTAKTHas paboTa, yac. dopma
®dopma Kypc/ YANTOP P CamocrosTenpHas P N
IIpakTuueckue JlaGopaTtopHbie MIPOMEKYTOUHOU
o0y4eHus ceMecTp Jlexmyu pabora, Jac.
3aHATHS 3aHATHS aTTecTalluu
OYHast 2/4 16 0 32 60 3ader
3a049Has 3/5 6 0 6 96 3ader

5. CTpyKTypa H cojep:KaHue TUCIUILTHHBI

5.1. CtpykTypa JUCHUIUIMHBI.

ouHas ¢popma o0ydenus: (OPO)

Tabmuna 5.1.1

CrpyKTypa IUCLUUIUIMHBI AyRHTOpHbIE
Ne TPyKTypa el 3aHATHS, Yac. CPC, |Bcero, Kon MJIK O1eHOYHBIE
n/n | Homep HaumenoBanue n | . | s, qac. qac. CpencTBa
paszena paszena
1 1 Beenenne 1 - - 2 3 YK-1.2 Pedepar
2 2 OneMeHTbI TEOpUH 5 ) 5 5 9 VK-1.2 TumnoBoii
OJIst pacyer, Tect
3 | 3 | Ypamsemuitcopun 2 | - | 2| s 9 VK-1.2 Teer
YIIPYroCTH
VYpasHenus Makcseiuia
4 4 | BUHICTPAIDHOM H 2 | - | 2 5 9 VK-1.2 Tect
b depeHIaTbEHOM
BUJIC
5 5 TerutonepeHoc 2 - 2 5 9 YK-1.2 Tecr
VK-1.2 Otuer 1o 5
6 6 YncneHHbIe METOIBI 4 - 6 15 25 nmabopaToOpHOA
YK-2.1
pabote
MonenupoBanue Otuer o
7 7 (hu3IIeCKIX TONeH B 2 - 18 18 38 YK-2.1 nmabopaToOpHOIA
nporpamme Elcut pabote
8 8 AJNbTepHATHUBHEIC 1 ) ) 5 6 YK-2.1 Pedepar
TPOTPaMMHBIE TAKETHI
3aueT/3K3aMeH - - - 00 00 - -
Uroro: | 16 - 32 60 108 - -
3a04Has popMma o0ydenus (3PO)
Tabmuna 5.1.2
AynuTopHble
N CTpyKTypa AuCIHIIHHb! 3aHSITHUSA, Jac. CPC, |Bcero, Kon MJIK OLieHOYHbBIC
0 /1_'[ Howmep HanmenoBanue 1 Tp. | J1a6. yac. qac. cpezcTsa
paszena paszena
1 1 Beenenue - - - 5 5 YK-1.2 Pegepar
2 2 DJeMeHTbI TEOpUH 05 ) ) 10 105 VK-1.2 TumnoBoii pacuer,
oJIst TecT
3 g | YpasHeHm Teopin 05 | - | - 10 | 105 VK-1.2 Tect
YIPYTOCTH
4 | 4 | YpammemmaMakcherm | o510 | 105 VK-1.2 Tecr
B MHTETPAIHLHOM U




T depeHIaTbEHOM
BHZIE
5 5 TermonepeHoc 0,5 - - 10 10,5 VK-1.2 Tect
VK-1.2 Otuer o §
6 6 UncneHHbIe METOIBI 2 - 2 15 19 nabopaTopHO
YK-2.1
pabote
MopgempoBanne Ortyer o
7 7 (hU3HUIECKIX TONIeH B 2 - 4 31 37 YVK-2.1 nabopaTopHO
nporpamme Elcut pabote
8 8 ANbTepHATHBHEIC ) ) ) 5 5 YVK-2.1 Pedepar
HPOrpaMMHBIE TTAKETHI
3ager/3K3aMeH - - - 00 00 - -
HUroro: 6 - 6 96 108 - -

04HO-3204Has popma o0yuenus (O3DO) ne peanuzyemcs

5.2. ConeprkaHue TUCHUTUTMHBI/MOTYIIS.

5.2.1. Copeprkanue pa3aesioB TUCHUIUTMHBI/MOAYIA (AUIAKTUYECKUE €IUHULIBI).

Paznen 1. «Bsedenue». Ponb u mMecto MoaenupoBaHusi (PU3NUECKUX IMPOIIECCOB B MPOCKTUPOBAHUU
W3/IEMN U IPOLIECCOB B IIPOU3BO/ICTBE.

Paznen 2. «Onemenmur meopuu nonsy. IloHaTre nons Kak MareMaTHueckoro oowvekTa. CkaysipHOe
none. BekropHoe none. Tensopnoe mnone. [loBepxHocTHble MHTerpaibl. Onepatopsl ['aMuwibTOHAa U
Jlanmaca. I'papuent, portop, muBeprenuus. [lupkynsuus BekropHoro moisi, gopmyia Crokca. Ilotox
BEKTOpHOro nouis, hopmyiia Octporpaackoro-I"aycca. YacTHble cixyuan BBIPOKAECHUS TPEXMEPHON MOJEIH
B IUIOCKYIO MJIM OCECHMMETPUYHYIO.

Paznen 3. «Vpasuenus meopuu ynpyeocmu». Tenzopsl aedopmanuii u HanpspkeHwid. 3akoH ['yka.
Mogyns FOnra, Mmoayns cisura, koadduiment [lyaccona, mapamerpsi Jlame.

Pasnen 4. «VYpasnenus Makceenna 6 unmezpanviom u oughgepenyuanvhom eude». duznueckue
BEJTMUHMHBI, OMMUCHIBAIOIINE dJIEKTpOMarHuTHoe nose. Teopemsl o mupkyisitmu 1 Octporpaackoro-I aycca
JUIL  DJIEKTPUYECKOTO M MAarHUTHOTO Tojied. MarepuaibHble ypaBHEHUs. IEKTPOCTaTHYECKOoe
B3aMMOJICHICTBHE, MATHUTOCTATUIECKOE B3aUMO/IeHCTBHE, 3aKkOH OMa, IIEKTPOMAarHUTHAS HHAYKIUS U TOK
CMEIIIEHUs B CTPYKTYpe ypaBHeHUI MakcBeria.

Pasnen 5. «Tennonepenocy». TemmeparypHoe monie. YpaBHEHHE TeIuloBoro OainaHca. I'paaueHt
TeMIIepaTypbl, TeIIoBOi MoTOoK. 3akoH Dypre. Koaddunment rernonpoBonnoctu. JIuddepennmansaoe
YPaBHEHHE TEILIONPOBOAHOCTH. TEII0EeMKOCTh, TEMIIEPATYPOIIPOBOIHOCTb.

Pasnen 6. «Hucnennvie memoowr». OCHOBHbIE CBEJICHUSI O METO/IaX KOHEUHBIX JIEMEHTOB, pa3HOCTeN
u 00bemMoB. CeTku U ceTouHble (yHKUMH. ['paHnYHbIe M HaYaIbHbIE YCIOBUs. MeTo/bl anmnpoKcuMaluu
onepatopoB. [lomMHOMManbHas anmpokcHUManuss MW UHTepHnoisanusa. CXOIMMOCTb U yCTOMYMBOCTH
anropuTtMa. ['paHnyHbIe U HaYaJIbHBIE YCIIOBHS. Bepudukaius pe3yinbTaToB YUCICHHOTO MOAETUPOBAHMUSL.

Paznen 7. «Mooenuposanue gusuueckux noneti 6 npocpamme Elcuty. Marepdeiic mporpammer Elcut.
O030p OCHOBHBIX THINOB 3a7a4. Onucanue 3anaun. CTpykTypa 6a3bl JaHHBIX 3amaud. Co3gaHue 3a/auul.
Onucanne reomerpun 3a1aun. Co3manue reoMeTpudeckor mojenu. [IpuBsizka METOK K r€OMETPHYECKUM
oobekTaM. Jluckperuzanus obnact. OOMEH AaHHBIMU C JAPYTUMM TporpaMmaMu. BBoj mapameTpoB
3agaun. BBO CBOMCTB MaTepHaliOB M T'PaHUYHBIX yCIOBHNA. BBOJ CBOMCTB MeTKH. CXEMBI ANEKTPUUECKUX
uenerd. AHanmu3 pe3ynbTaroB penieHus. PopmMHpoBaHME KapTHHBI IO Ha d3KpaHe. JIoKambHBI M
VHTETPAIbHBIA KABKYJIATOP. AHAJIN3 NPUCOEIUHEHHON JIIEKTPUYECKOW Ienu. Mactep BBIYMCICHHS
napaMeTpoB. BwiBoj pesynbraroB pacuera nois. Haactpoiiku. LabelMover. I'apmonnveckuil anamus.




Nmmopt 3cku3oB SolidWorks. Beraucnenne 4acTHyHbIX eMKocTed. [IporpammupoBaHue HAICTPOCK.
Pemenune MynbTHOU3NUECKUX 3a/1a4 U 33124 ONITHMHU3AIINH.

Paznen 8. «Anvmepnamusnvie npocpammuvie nakemvi Mooenuposanus @uzuueckux szadauy. ANSYs,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Penraemsie 3amaun. CpaBHEHHE.

5.2.2. Coneprkanue JUCIUTUTMHBI/MOIYJISI TIO BUIAM YUEOHBIX 3aHSATHMA.

JleKnmuoHHbIE 3aHATHSA

Tabmuma 5.2.1

Ne
/11

Howmep
pazzena
JUCLUIUL

HHBI

O0beM, Jac.

00

300

0390

Tema nexuu

1,8

Pons 1 MecTo MonenupoBaHus (U3UYECKUX IMPOIECCOB B MPOCKTHPOBAHUU
U3JIeTMI U TIPOLIECCOB B IIPOU3BOJICTBE

Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio
Suite, JMag, Altair Flux, Simcenter MAGNET. Pemaemele 3amaym.
CpaBHeHue.

0,5

ITonsTue momnst kak MaTemMaTHueckoro oowekra. CkanspHoe noje. BektopHoe
mone. Tenszopnoe mone. IloBepxHOocTHBIe uHTerpanel. OmnepaTopsl
l'ammnbrona u Jlammaca. I'paguent, potop, auBeprenuus. Llupkymsanus
BekTOpHOrOo moiisi, ¢popmyna Crokca. [loTok BekropHoro moss, hopmyna
Octporpazckoro-I'aycca. YacTHble cirydan BBIPOXKICHHS TPEXMEPHOH MOIETH
B INIOCKYIO MJIM OCECHMMETPHYHYIO.

0,5

Tenzops! gedopmanmii u HanpspkeHU. 3akoH ['yka. Moayns FOnra, Mmomyns
cnura, ko3 punuenr Ilyaccona, napamerpst Jlame.

0,5

@dusnyeckre BeINYHHBI, ONHICHIBAIOIINE SIEKTPOMAarHUTHOE Moje. TeopeMsl o
mupKyssinua 1 Octporpaackoro-I'aycca It 3J€KTPUYECKOTO M MAarHUTHOTO
nojeld. MarepuaibHble ypaBHEHHs. OJEKTPOCTAaTHYECKOe B3aMMOJICHCTBHE,
MarHUTOCTaTHYECKOe B3amMojeiicTBue, 3akoH OMa, 3JIeKTPOMAarHWTHAS
MHJIyKIUS ¥ TOK CMEIICHHUS B CTPYKType ypaBHeHHH MakcBea.

0,5

TemmneparypHoe 1mone. YpaBHeHHME TemioBoro ©OamaHca. ['panueHt
Temmeparypel,  TemoBoid  motok. 3akoH  @Dypee. Koaddurumenr
TertonposogHocT. Juddepenimansnoe ypaBHEHHE TEIIONPOBOJHOCTH.
TennoeMKoCThb, TEMIIEPATYPOIIPOBOAHOCTb.

OCHOBHBIE CBEJICHHS O METO/1aX KOHEUHBIX 3JIEMEHTOB, pa3HOCTel 1 00BEMOB.
Cerku u cerounble QyHKUMU. ['paHWuYHBbIE M HAa4YalbHBIC YCIOBHS. MeETObI
annpoxkcuManuu — oneparopoB.  IlommHOMManbpHas — anmpokcuManus U
UHTEPIOJISALINS.

CXoauMOCTh M YCTONUMBOCTh alropuT™a. I paHUYHbIE W HAYAJIBHBIE YCIOBHS.
Bepu¢ukanus pe3ynbTaToB YHCISHHOTO MOJEIHPOBAHHSI.

Untepodeiic mporpammer Elcut. O630p oCHOBHBIX THHOB 3amad. OnmcaHue
3agaun. CTpykrypa 0a3bl naHHBIX 3amaud. Cosnanue 3amaun. OnucaHue
reomeTpun 3agauu. Co3ganue reomerpuueckod mogenu. IlpuBsa3ka MeTok k
reoMeTpuueckuM oObekTaM. Jluckperusanust obmactu. OOMEH JaHHBIMU C
Jpyrumu mporpamMMmaMu. BBojg mapamerpoB  3agaun.  BBong  cBoiicTB
MaTepuajoB M TPAaHUYHBIX ycloBWH. BBojg cBodcTB MeTku. CXeMbl
JNEKTPUUYECKUX Iemneld. AHamm3 pe3ynpTaToB pemieHns. DopMupoBaHue
KapTUHBI 110JIs1 Ha 3KpaHe. JIoKaabHbINH U UHTErPabHbIA KaJIbKYJIATOP. AHAIN3
TIPUCOEANHEHHOM 3JIeKTpUYeckor 1enu. MacTep BBIYUCIEHUS IMapaMeTpOB.
BrBon  pesymeraToB  pacuera monss.  Hanctpoiikm.  LabelMover.
lapmonmueckuii  anamm3. HWwmmopt ackm3oB  SolidWorks. Brramcnenne
YacTUYHBIX  eMmKocTed.  IIporpammupoBaHue  HajacTpoek.  Pemienue
MYJIbTU(QHU3HIECKUX 33/1a4 ¥ 33]1a4 ONTUMH3AIHH.

Hroro:

16




IIpakTu4yeckue 3aHATUSA

[TpakTuueckue 3aHITUS YIeOHBIM TUIAHOM HE MPEYCMOTPEHBI.

JlaGopaTtopHbie padoThI

Tabmuma 5.2.2
Howmep O05bem, gac.
° | pavena HaunmenoBanue 1abopaTopHoi paboThI
w/n | aucuumia OO 300 0300
HHBI
1 2 2 - - DeMeHTHI TEOpUH MOoJIs
2 3 2 - - YpaBHEHUs TEOPUH YIIPYTOCTH
3 4 2 - - YpaBHeHust MakcBenna
4 5 2 - - YpaBHEeHUs TeIIONEpEeHoca
5 6 6 1 - COCTaBJ‘IerIe YHCJICHHBIX aITOPUTMOB pacyera HHTETrPajbHBIX
BBIPQKCHUH
6 7 2 1 - Nsyuenune unrepdeiica mporpammsl Elcut
7 7 2 1 - Pacnipenenenue ynpyrux HampsbKeHUH Teia npoctoi Gpopmbl
8 7 2 - - KonneHcarop nepeMeHHONH eMKOCTH
9 7 2 - - PacnpeeneHue 3J€KTPUUECKOrO TOKA B IPOBOTHHUKE
10 7 2 2 - Pacuer MarHuTHOTO NOJISI MOCTOSIHHBIX, TADMOHUYECKUX U
HeCTallMOHAPHBIX TOKOB
11 7 2 - - Pacuer TerioBoro noss Tesaa npoctoil Gopmbl
12 7 2 - - Harpes nununapa 1 MexaHHUECKUE HAIPSKEHUs
13 7 4 1 - 3amura 0OTYETOB
Uroro: 32 6 -

CamocrosiTeabHast paGOTa CTyACHTA

Tabmuua 5.2.3

N Howmep O0newMm, vac.
¢ | pasncna Tema Bug CPC
Wi | e 6p0 | 300 | 0300
HHBI
1 1 2 5 ) Posb 1 MECTO YHCIIEHHBIX METOZOB Harmcanue pedepara
B HayKe M TeXHHUKE (110 00IacTsIM)
2 2 3 5 - Pemenne 3a1a4 Mo TEOPUH MOJISI BrIosIHEHUE TUIIOBOTO pacyeTa
3 2 2 5 - Tect «Teopust momsi» TectupoBanue
4 3 5 10 - YpaBHEHUS TEOPUH YIIPYTOCTH EOHFOTOBKa K TeCTHPOBAHMIO/
SCTHPOBaHHE
5 4 5 10 - YpasHeHust Makcsena [ToaroroBka k TectupoBanuio/ Te
6 5 5 10 - YpaBHeHus TemonepeHoca [ToaroroBka k TectupoBanuio/ Te
7 6 5 5 - CocTraBieHHE YHUCICHHBIX g;gg;mma K nabopatopHoit
ITOPUTMOB pacyera
8 6 10 10 - MHTETPaJbHBIX BBIPAKCHUIT Oq)OPMHeHHGVOT%Ta 1o
nabopaTtopHo# paboTte
9 7 6 10 _ IMoaroroBka k 1a00paTOPHEIM
MozenupoBanue GU3MIESCKHX MOoJiei | padboram
10 7 12 21 _ B niporpamme Elcut Odopmnenne oTyera o
11a00paTopHbIM paboTam
ITakeTbl yuCIEHHOTO
11 8 5 5 - MOJIETIMPOBaHUS (PU3NIECKUX Hanucanue pedepara
noJiel
Hroro: 60 96 -
5.2.3. IlpenongaBaHue JOUCHUIUIMHBI BEAETCS C MPUMEHEHHEM  CIEAYIOIIUX  BHUIOB

O6pa3OBaTCJ'IBHBIX TEXHOJIOTHUIi:




3aHITHSA);

BU3yanu3anus ydeOHoro marepuana B Power Point B auanoroBom pexxume (JIEKLIMOHHBIE

MpakTUYecKasi padoTa B MaJIbIX Tpymnmax (;1abopaTopHbie paboThI).

6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB

KypcoBbie paboThl/IpoeKThl yUeOHBIM IUIAHOM HE MPETYCMOTPEHBI

7. KoHTpoJbHbIe padoThl

KonTposnbHbie paboThl HE MPEeTyCMOTPEHbI YUYEOHBIM TJIAHOM

8. OHeHKa pe3yJabTaTOB OCBOCHUS Z[I/ICIIHHJII/IHLI/MOL[yJIﬂ

8.1. Kpurepunm OICHHBaHHS CTENEHU TIIOJHOTHI W KA4eCTBAa OCBOCHHUS KOMIICTCHIIMA B
COOTBETCTBUH C TUIAHUPYEMBIMH pPe3yiibTaTaMu 00yueHwUs puBeeHb! B [Ipunokenun 1.
8.2. PeliTuHroBasi cucreMa OICHHBAHUS CTCIICHHM IMOJHOTHI U KaueCTBa OCBOCHHS KOMIICTCHIIUIA
oOydaromuxcsi o4HON (opMbl 00yUeHHsI TpeAcTaBieHa B Tadnuie 8.1.

Tabmuna 8.1
Ne /it Bunbl meporpusaTrii B paMKax TEKYIIEro KOHTPOJIS Kog {HECTBO
JIJIOB
1 Tekyias arTecTarus
1 Pedepat «Posib 1 MECTO YHCIIEHHBIX METOJIOB B HAYKE U TEXHHUKE) 5
2 Beinosnnenune tunoBoro pacuera «Teopust moss» 5
3 Tect «Teopus moss» 5
4 Tect «YpaBHEHUs TEOPUH YIIPYTOCTH» 5
HNTOI'O 3a nepByr0 TEKYUIYIO aTTECTALHIO 20
2 TeKyIasi aTTeCTaIMs
5 Tect «YpaBHeHuss MakcBeiiay 5
6 Tect «YpaBHEHUs TEIIONPOBOIHOCTHY B
7 Brimonnenne u 3ammura na60paTv0pH01?1 paboTel «YuCIEHHbIE aANTOPUTMBI 10
pacyeTa UHTErPAIbHBIX BBIPAKECHHI
8 Pedepart «IlakeTsl mporpaMm YUCIEHHOT'O MOJIETUPOBAHMSI» 5
HNTOI'O 3a BTOPYIO TEKYILYIO aTTECTALUIO 25
3 Tekyuias aTTecTalus
9 Beinonnenue u 3amura sabopatopHoit pabotsl «MuTepdeiic Elcut» 5
10 Bremonaenne m 3ammura nmabopaTopHoi paboTel «PacrpeneneHue yrnpyrux 5
HaNpsHDKEHUH TeJa mpocToil popMbI»
11 Brimonaenne u 3amura jgabopaTopHoi paboTel «KoHmeHcaTtop mepeMeHHOM 10
E€MKOCTH
12 Bomonnenne w  3ammra  gabopaTtopHoil  paboThl  «Pacmpenenenue 5
AJIEKTPUYECKOT'0 TOKA B IPOBOTHHUKE
13 Brimonnenue u 3amuTa jgabopaTopHoil paboTel «PacyeT MarHUTHOTO MO 10
MIOCTOSIHHBIX, TADMOHUYECKUX M HECTAITMOHAPHBIX TOKOBY
14 BeimonHenue u 3ammuTa 1abopatopHoi paboTsl «Pacder TerioBoro moss teia 5
pocTor (HOPMBI»
15 Breimonnaenne w 3ammra JabopaTtopHOi paboTtel «Harpes mmnumHApa H 15
MEXaHUYECKUE HAMPSHKEHUS




NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAITHIO 55

BCEI'O 100

8.3. Peiitunrosas cucrema OLOCHUBAHUA CTCIICHU ITOJHOTHI MU KadyeCTBa OCBOCHUS KOMHCTCHHI/Iﬁ
oOyJaromuxcs 3a04Hoi (HOpMbI 00y4deHHS mpecTaBieHa B Tadnuie 8.2.

Tabmuua 8.2
No i/t Buapl MmeponpusiTuii B paMKax TEKYIEro KOHTPOJIS KonunyecTBo 6amios
1 Pedepar 10
2 KoHnTtpoisbHas pabota 20
3 BrinonHenue u 3amura JiabopaTopHOi paboTsl U«‘IcheHHHe 20
QITOPUTMBI pacueTa MHTETPATBHBIX BBIPAKCHHID)
4 Brimonnenue u 3anmra 1aboparopHoii padotsl «MuTepdetic Elcuty 10
5 Brimonnenue u 3amura JiabopatopHoid paboTsl «PacnpenencHue 10
YIPYTUX HANpsDKEHU Tesa npocToil GopMbD»
6 Brimonnenue u 3amuTa naboparopaoit pabotsl «Konaencarop 10
MEPEMEHHON eMKOCTH»
7 Brimonnenue u 3amuTa 1abopatopHoit paboTsl «Pacyer MarHUTHOTO 20
TI0JIs1 TOCTOSTHHBIX, TAPMOHUYECKUX U HECTAIIMOHAPHBIX TOKOBY
100

9. YuebHo-MeTOaAMYecKOe M HHPOPMALMOHHOE O0ecniedeHHe TUCHUTLINHBI/ MOLY IS

9.1. [lepeuenb peKOMEHIyeMOH JInTepaTypsbl npeacTasiieH B [Ipunoxxenun 2.
9.2. CoBpemenHbIe TpoheccroHanbHbIe 0a3bl JAHHBIX M HHPOPMAIIOHHBIE CIIPABOYHBIE CHCTEMBI.

CoGctBenHas noiHotekcToBas 6asza (I16J]) BUK TUY http://elib.tyuiu.ru/
Hayuno-rexuunueckas 6ubnuoreku ®I'bOY BO PI'Y Hedtu u raza (HUY) um. U.M.
['yoxuna http://elib.gubkin.ru/

Hayuno-texunueckas oudnnorexka ®I'5OY BIIO YIHTY http://bibl.rusoil.net
Hayuno-texnuueckast Oubnnoreka @OI'bOY BIIO «YXTHUHCKUE rocynapCTBEHHBIN
TexHuueckuil yausepcute™ http:/lib.ugtu.net/books

baza nannpix Koncynbrant «QnekrpoHHast Oubnnoreka rexuuaeckoro BY3a»
DnekTpoHHO-0MOMMoTeuHast cucrema IPRbookshttp://www.iprbookshop.ru/

000 «M3narensctBo JIAHD» http://e.lanbook.com

000 «dnextporHoe u3natenbetBo FOPAMT» www.biblio-online.ru»
DnekTpoHHO-0MONMoTeuHast cucrema elibraryhttp://elibrary.ru/

DnekTpoHHO-6MOMMoTeuHast cuctema BOOK .ru https://www.book.ru

9.3. JluuieH3MOHHOE H CBOOOJIHO pacIpoCTpaHsIeMOe TMpOorpaMMHOe obecrieueHue, B T.4.
OTEUYECTBEHHOT'O MTPOU3BOICTBA

MicrosoftWindows;

MicrosoftOfficeProfessional

ELCUT Ilpodeccuonanbusiii (1 nuuensus Ha 10 pabounx mecr)

ANSYS

MathCad

10. MaTepuajbHO-TEXHUYECKOE o0ecneyeHHe AN CIUIITHHBI/ MOy

HOMCH_[CHI/ISI AJIid OpOBCACHHA BCCX BHIOB paGOTBI, OpeaAyCMOTPCHHBIX qu6HBIM IIJIaHOM,
YKOMIIJICKTOBAHBI HeO6XO)II/IMI)IM o6opy11013aH1/IeM U TEXHUYCCKHUMU CPEACTBAMU O6y‘IeHI/I5[.



http://elib.tyuiu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://elibrary.ru/
https://www.book.ru/

Tabauua 10.1

[lepeyeHb TEXHUYECKUX CPEACTB 00yUEHUS,
HEOOXOIUMBIX JUTSI OCBOSHHSI TUCIIUILTHHBI
(meMoHCTparMOHHOE 000PYTIOBAHUE)

[Tepeuenn o0opya0oBaHUs, HEOOXOAMMOTO JIJISt
OCBOEHUS JUCLUIUINHEI

Ne i/t

YyeOHast ayTuTOPUS I IPOBEIACHUS 3aHATHH JIEKIIMOHHOTO THIIA; KyPCOBOTO
IPOEKTUPOBAHUS (BBIIOIHEHHS KYPCOBBIX pabOT); IPYNIIOBBIX U UHIUBUIYAIbHBIX
KOHCYJIbTAIIMI; TEKYIIIEr0 KOHTPOJISA U MPOMEKYTOYHON aTTeCTalluN
r. TioMenb, yi. 50 aet OxTsa0ps, a. 38, aya. 332

YyeOnas MmeOesb: CTOMbBI, CTYJIbS, TOCKa Kommprorep B koMIuiekTe- 1 1IT., SKpaH,
MeJoBasl. MIPOEKTOP, AKYCTUYECKAsI CHCTEMa

VYueOHast ayTuTOpus AJIsl IPOBEACHUS 3aHATHI CEMUHAPCKOTo TUIMA (JJaOOPATOPHBIX 3aHITHIA).
VYuebnas naboparopus GU3NYECKUX METOJIOB HEPA3PYILIAIOIIEr0 KOHTPOJIS
r. Tiomensb, ya. 50 ger Oxkra0ps, 1. 38, aya. 322

Kommnerorep B komruiekre -11 mwr, npoekrop,
3KpaH, TeneBu3op LG, ToKkyMeHT-Kamepa,
ITpoexTop Epson EB-95

VYuebHas MeOenb: CTONIBI yIEHUYECKHE,
KOMITbIOTEPHBIE CTOJIbI, MAPKEPHAs JOCKa

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meroauueckue ykazaHusi 1O IOATOTOBKE K NPAKTHUECKUM, JaOOpATOPHBIM 3aHATHUSM.
YucnenHoe MopenupoBaHue (usnueckux mnosiell. Meronudeckue yKazaHUS JUId  BBIIOJHEHUS
1abopaTOPHBIX padoT.
11.2. MeToauueckue yKkazaHus 10 OpraHU3alMyi CaMOCTOSTEIbHOW padoThI.
UucnenHoe MopaenupoBaHue (U3MYECKHX Tojeid. MeTtoanyeckne yKazaHusl Ui CaMOCTOSTEIbHOM
paboTHI.




IIpunoxenue

IInanupyembie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHMA KOMIIETEHIMH U KPUTEPHUH X OLleHUBAHUS

Jucuunnuna/monyns YuciieHHoe MoAenupoBaHue (U3HUECKUX Mojei
Kon, cneruansuocts 21.05.04 "'opHoe aemo
Hanpasnennocts Mapkiiieiiepckoe J1esio

Kox Kon, Kon n HanmMeHoBaHME Kputepuu onieHUBaHUS PEe3yIbTaTOB O0yUCHHS
HauMEHOBAaHHE pe3ynbpTaTa 00y4eHus 1Mo
KOMITETCHITHH
NAK JUCHHUIUTHHE (MOJYJIIO) 1-2 3 4 5
He MoxeT Ha3BaTh YacTH4YHO 3HAET 3HaeT 0a30BBIE CsobonmHO
3HaTh: 31 OCHOBBI
MaTeMaTHYeCKHe U OCHOBBI YHCIEHHBIX OCHOBBI YHCJIEHHBIX OpUCHTUPYETCS B
YHUCIICHHBIX METOJIOB
(u3nUecKrue OCHOBAHUS, | METOJIOB METOJIOB YUCIIEHHBIX METOIaX,
MOJICITMPOBAHIS TTOJIS M UX
BB Jiexaniyue B OCHOBE MOJICIUPOBAHHMS MTOJIS MOJICTUPOBAHHSI MOJKET MEPEUUCITUTh U
VK-1. YUCIIEHHBIX METOI0B U UX BHJIBI roneit MOSICHUTD UX CYITHOCTb
Cnocoben Ymeth: V1 BBINOTHATH
OCYLIECTBIISTH MoKeT BBITIOJTHUTH
K ZITI/I‘IGCKI/Iﬁ npeadpasoartc He ymeer npeobpa3oBaHus BrimonnseT 6a3oBbie Brmosmser
nhdepeHuaIbHBIX
p VK-1.2. Onpenensier] » bep m M peobpa npeoOpa3oBaHue
aHaJIHN3 YpaBHCHHUH, mpeoOpa3oBaTh mpocTeimme npeoOpa3oBaHus
3¢ OLIEHUBAET] muddepeHnraTbHBIX
pOOJIEMHBIX OTHCHIBAOIITIX i epeHnnanbHbIe npeoOpa3oBaHus i depeHInanTbHBIX .
. MPaKTUIEeCKHE N YpaBHEHHI B
CUTyalluid Ha ¢dusndeckoe moJje, B YpaBHCHHUS B mudepeHITraTbHBIX YpaBHCHHH B
MOCIICACTBHS N pa3HOCTHBIE
OCHOBE Pa3HOCTHBIE COOTHOIIEHHUS | pa3HOCTHBIE YpaBHEHH B Pa3HOCTHEIC
BO3MOYKHBIX COOTHOIIEHUS. MoXeT
CUCTEMHOI'O elmenuil 3a1a4H A TOCTPOCHUA COOTHOIIEHUSA pa3HOCTHbBIE COOTHOILIEHUS [IPELIOKHTD BAPHAHTHL
noaxona, p ) nocjieAyrouunx COOTHOIICHUS P P
BbIpabaThIBaTh allrOpUTMOB
CTpaTEeruio Ctpour 6JI0OK-CXeMBI
JICHCTBHI Bnaners: B1 HaBbikaMu He umeeTt HaBbIKOB aJIrOPUTMOB pacyeTa

TIOCTPOEHHS OJIOK-CXEM
JITOPUTMOB pacyueTa
¢dusnyecknx nosei

MOCTPOCHUS OJIOK-CXEeM
QITOPUTMOB pacuera
(bu3nUecKuX MoJei

MoskeTr BOCIIpOU3BECTU
CTaHAapTHBIE OJIOK-
CXEMBI aITOPUTMOB

Crtpourt 6JIOK-CXEMBI
aJITOPUTMOB pacueTa
HOJIEN.

nosiei. MoxeT BEIOpaTh
ONTUMAJIbHBIN BApHAHT
OTHOCHUTENIFHO 3aJaHHBIX
KPUTEPHEB.




Koz,

KO}:{ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHuA pe3yabTaTOB 00ydCHUS

Ko
ﬂ HanuMEHOBaHHE pe3ynbTata 00y4eHus 1o
KOMITETCHIUU
UK JUCIUATUTAHE (MOJTYJIIO) 1-2 3 4 5
3HaeT NPUHLUIBI
OPMHUPOBAHUSA MOJIETIN
Mosxer niepequciuT 3Haet 6a30BbIC (boprp A
3aJa44 U 3aaHUS
3HaTh: 32 NPUHIUIIBI He 3naer npuHUuUIbl MPUHIIUIIBL MPUHIIUIIBL
HavaJdbHBIX M TPAHUYHBIX
(hopMHPOBaHUS MOJIECTIH ¢dopmupoBanus Mogenu | (OPMHPOBAHUS (dopmMHupoBaHUL cHoBHiL. MoskeT
3aJ1a41 U KOPPEKTHOI'O 3aJ1a4d U KOPPEKTHOIO Mozenu 3aga4yn. He MOJIENH 3a0a9H U Y
IOKa3aTh BaJKHOCTh
3alaHus Ha4aJIbHBIX U 3aJIaHUs HAYaJIbHBIX U 3HACT NPUHIMIIBI 3aJlaHUs HavaJIbHBIX
o N MPaBHIILHOTO 3aJaHHs
YK-2.1. T'PaHNYHBIX yCJIIOBUU TPaHUYHBIX YCIIOBUH 3a]aHus Ha4YaJIbHbIX U M TPaHUIHBIX
o . HavaJbHBIX M TPAHUYHBIX
DopmynupyeT B TPaHUYHBIX YCIOBUU YCIIOBHI .
YCIOBHH IS ITOJTYYEHUS
paMKax
o KOPPEKTHOI'O PEIICHUS
YK-2 TOCTABIICHHON LT, V2 CBoboano hopmupyet
MpoeKTa METb: q)OPMHpOBaVTB DopMupyeT MOJEIb PMHPY! o
Criocobex MOJIENb B IPOrPaMMHOM . MOJIEJNIb B IPOTPaMMHOMN
COBOKYITHOCTh B IIPOrpaMMHOK
YIPaBIAThH cpele YUCIEHHOT O He ymeer ¢popmupoBars | Moxer chopmupoBath cpelie YMCIEHHOTO
B3aMMOCBSI3aHHBIX N cpejie YUCIEHHOTO
MPOEKTOM Ha MOJIEJIMPOBaHus, B TOM MOJEINb B IPOI'PAMMHON | T€OMETPHUIO MOJIEIIH, MOJIEJINPOBAHUSA, B TOM
3aj1a4, . MOJIEJIMPOBAHUS IS
BCCX  JTamax | T — YHCJIE CUCTEMY cpene 3aJaTh CBOMCTBA 3A7AHHOTO THIIA YHCIIE CUCTEMY
ero ce O — B3aMMOCB3aHHbIX sangam B3aMMOCBSI3aHHBIX
KU3HEHHOTO MoJeCICH MOJEJIEn
Onpenensier
[KJIa Brnaneer 6a3oBbIMU
O0XKHIaeMBIE
HaBBIKAMU
pe3yabTaThl B B2 He Bnaneer HaBbIKaMu BliazeeT HaBLIKAMI HOCTDOCHILS CB0OOIHO CTPOUT
penreHus JaJCTh. HABbIKAMH IIOCTPOEHUS YUCIIEHHOU P YUCIEHHBIE MOJIETIN

BBIACJICHHBIX 3a1a4.

MIOCTPOEHMS YUCIICHHON
Moenu (HhU3UIECKOro
TIOJISL, TIPEJICTABICHHS U
aHaM3a pe3ysbTaToB,
crocobamu Bepuukanuu
PpEe3yNIbTaToB

Mozen GU3HIECKOro
TOJISI, TPEJICTaBIICHUS 1
aHaM3a pe3yJIbTaToB,
criocodamu
BepUPHKALUH
pe3yJbTaToB

HOCTPOEHHS
HIPOCTEHIINX MOJENeN
¢usugeckoro moius. He
MOXET JIaTh aHAJIN3
pe3yNbTaToB
MO/JIETTMPOBAHHUS.

YUCIICHHOM MoIenn
(U3UIECKOTO IO,
MpeICTaBICHUS U
aHanM3a
pPEe3yNbTaTOB,
crocobamu
BepuUKauu
pEe3yNbTaTOB

(hU3MYECKOTO MOJIS.
Ananusupyer
Pe3yJIbTaThI
MO/ICIMPOBAHUS U
CII0COOEH BBIMOJIHUTE UX
BEpUPHKALIUIO
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