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1. Ileau u 3a7a4u OCBOEHHUSA TUCHHUILINHDBI

Llenb MUCIUTUIMHEL: pa3BUTh KOMIIETEHIIUN YUCICHHOTO MOJICIHPOBAHUS (PU3UUECKUX MOJICH.
3ajaun JUCUUTIIIMHBIL:

e 3y4nTh 0a30BbIe AUQPEpPCHIINATBHBIC U HHTETPATbHBIC YPABHEHUS, JICKAIINEC B OCHOBE OMHCAHMS
3JEKTPUUYECKUX, MATHUTHBIX, 3JIEKTPOMArHUTHBIX, TEIUIOBBIX U YIPYIUX IOJIEH;

® U3Y4YUTb U OCBOUTH OCHOBBI METOJJOB KOHEYHBIX 3JIEMEHTOB U KOHEUHBIX Pa3HOCTEM;

e OBJAJETh METOJAMH pasiiokeHus AuddepeHnaIbHbIX YPABHEHUI B BHIYUCIUTENIbHBIN alrOpUTM

® OCBOWTH MPOTPAMMHEBIE CPEIBI YUCICHHOTO MOICTUPOBAHUS (PU3HUECKUX MOJICH.

2. Mecto qucuuniuHbl B ctpykrype OIIOII BO

Hucummumna b1.0.JIB.03.03 «YucnenHoe wmojenupoBaHue (U3MYECKHX TOJEH» OTHOCUTCA K
IUCLUIUIMHAM  OOIICYHUBEPCUTETCKOrO0 OJI0OKa 3JIEKTUBHBIX JUCHUIUIMH 1o Tematuke "Lludposas
uHxeHepus"

Heo6xoauMpIMU yCIOBUSAMU JUIsl OCBOSHUS! TUCLIMITIIMHBI SBIISIOTCS:

3HaHUE OCHOB TEOPUH YIPYrOCTH, TEPMOJMHAMUKH U DJICKTPOJWHAMHUKH, HWHTETPAITBHOTO U
Qg depeHInanbHOr0 UCUUCICHUS, TPUHIMIIOB paOOThI BBIYUCIUTENbHBIX aITOPUTMOB.

YMEHHUSI  ONEpHpoBaTh  (U3MYECKMMH  3aKOHAMH, pelmarbh IPOCThIE  HHTErpAJbHBIE U
nuddepeHnuanbHble ypaBHEHUS

BJIaJICHHE HAaBBIKAMU pPAa0OTHI C KOMIBIOTEPHBIMH MPOTPAaMMaMH YHUCIEHHOTO MOJICIHPOBAHUS,
METOAAMHU aHaJIN3a MOJIyYeHHBIX Pe3yIbTaTOB U UX MPECTABICHHUS.

ConeprxaHue AUCIUILUIMHBI CIYXHT OCHOBOW JJIsI OCBOSHHS AUCUUIUIMH [IpoeKkTHas nesTenbHOCTb,
Master-moenu B mpoMbliuieHHOCTH, L{udpoBoii npoduiib 00bEKTOB.

3. Pe3yabTaThbl 00yueHHs MO TUCHUTLINHE
[Ipouiecc n3yueHus AUCHUILTAHBI HANIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOLIUX KOMITETEHITHI:
Ta0muma 3.1

Kox n HaumenoBanue

Kox 1 HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo
HMHIANKATOPa JOCTIKEHHS

Kox n HanmenoBaHue

KOMIICTCHIINU UCIIUIITIMHE (MOAYJIHO
! xommerentmn (MK)" et (Mozymo)
2.1 3HaeT OCHOBBI YMCJICHHBIX METOI0B
YK-1. Crocoben MOJICTTUPOBAHMSI TTOJIST U IX BUJIBI
OCYLIECTBILATH VK-1.2. Onpezenser u 2.2 BeITIONHSET ipeoOpa3oBanue auddepeHnmanTbHpIX
KpI/ITI/I‘IeCKI/II/I aHaJIn3 ~
. OLIEHHBAET IPAKTUYECKUE yYpaBHEHUH, ONUCHIBAIONINX (hPU3NYECKOE TI0JIE, B
Hp06HeMHBIX CHTyaHHH Ha IIOCJICACTBUS BO3MOXHBIX
OCHOBE CHCTEMHOLO Oc/ACIBIA B3 Pa3HOCTHBIE COOTHOIICHUS JIJISI TOCTPOCHIS
N0JX0/1a, BblpabaTbBats | L AAHH. HOCJICAYIOMIMX aJITOPUTMOB
CTpaTeruio IeHCTBHUI 2.3 BiajeTeT HAaBBIKAMH MTOCTPOCHUS OJIOK-CXeM

ITOPUTMOB pacueTa GU3MIeCKuX moJei

1.1 3HaeT mpUHIHITEI HOPMHUPOBAHUS MOJIENN 3a/1a4H 1

VK-2.1. CDOpMan/IpyeT B paMKax KOPPCKTHOI'O 3aiaHrd HAYAJIbHbIX U I'PAHUYHBIX

VK-2. Criocoben MOCTaBIICHHOM TIEJTH MTPOEKTa YyCJ10BHH
' COBOKYITHOCTb B3aMMOCBs3aHHbIX | 1.2 (hOpMHpPYeT MOJeNh B IPOrpaMMHOI1 cpeie
YIPABJIATH IPOEKTOM HA
BCeX HTANax ero 3aj1a4, 00CCIICYNBAIOLINX €€ YHCIEHHOT'O MOJISIIMPOBAHUS, B TOM YHUCIIE CUCTEMY
octikenue. Onpenenser i
JKH3HEHHOTO LKA il pexn B3aMMOCBSI3aHHBIX MOJIENICH _
OKHIACMBIC PC3YIILTATHI 1.3 BiaziceT HaBbIKAMHM [TOCTPOCHUS YUCIICHHON

PCIICHI BEUICICHHBIX 3a/a. MozienH (PU3MUECKOTO TS, HPEICTABIEHHS U aHAIIM3a

PE3YJIbTATOB, CIocobaMu BCpI/I(bI/IKaLII/II/I PE3YJIbTATOB

4., O0beM TUCHHUILINHDI
OO0muit 00beEM IUCUUILIMHEBI COCTABIAET 3 3aUeTHBIX equHull, 108 yacos.




Tabnuua 4.1.

AyIUTOpHBIE 3aHATHSI/KOHTaKTHas padoTa, Jac. dopma
dopma Kypc/ z P D : CamocrosiTenbHas P .
[IpakTuueckue JlabopaTopHbie IIPOMEXKYTOUYHOI
o0y4eHust ceMecTp Jlexuyuu pabora, Jac.
3aHSITUS 3aHSTHUS aTTeCTaluu
OuHast 2/4 16 0 32 60 3ayer

5.1. CTpyKTypa TUCIUIIIIUHBI.

5. CTpyKTypa u cofepkaHue U CUUIIMHbI

ouyHas popma o0yyenus (OPO)

Tabmuma 5.1.1

CTpyKTypa TUCIHIUTAHBI AyRHTOpHIE
Ne PYKTYpa men 3aHATHA, Yac. CPC, | Bcero,
Koxg MJIK OreHOYHBIE CPEICTBA
n/m | Homep HaumenoBanue yac. yac.
JL Mp. | Jlad.
paszena paszena
1 1 Beenerne 1 - - 2 3 YK-1.2 Pedepar
2 2 OneMeHThl TEOPUH OIS 2 - 2 5 9 ;,E:ig Tunosoii pacyer, TecT
3 | 3 | YpasnemwiTeopu 2 | - | 2 5 9 VK-1.2 Tecr
yIpyrocTu
VYpaBHenus MakcBesia
4 A 2 | - | 2 5 9 VK-1.2 Tect
g depeHIanbHOM
BUJIC
5 5 Termnonepenoc 2 - 2 5 9 YK-1.2 Tect
YK-1.2 OTueT 1o 1abopaTopHOA
6 6 YncneHHbIe METOABI 4 - 6 15 25 VK21 pabore
Mopenmposase Otuet o 1abopaTopHOA
7 7 (U3UYIECKHX TOJIeH B 2 - 18 18 38 YK-2.1 paTop
pabote
nporpamme Elcut
8 8 AJBTepHATHUBHBIC 1 ) ) 5 6 YK-2.1 Pedepar
TIPOrPaMMHBIE TAKETHI
3auer/sK3aMeH - - - 00 00 - -
Uroro: | 16 - 32 60 108 - -

5.2. ConeprxkaHue TUCIUTITUHBI/MOTYIISL.

5.2.1. CopeprkaHue pa3aeaoB IUCHUIUTMHBI/MOAYIS (AUIaKTUUECKNE €AUHHULIBI).

Paznen 1. «Bsedenue». Ponp m Mecro MonenupoBaHusl (PU3NYECKUX MPOILIECCOB B MPOEKTUPOBAHUU

W3JEIUN 1 IMPOIECCOB B IIPOU3BOACTBE.

Paznen 2. «Onemenmui meopuu nonsy. IloHsTHE MO KaK MaTeMaTu4eckoro oobekra. CKaltspHOe MoJe.
Bekroproe none. TenzopHoe mone. IloBepxHocTHbIe HMHTerpanel. Omneparopel 'amunbrona u Jlammaca.
I'paguent, potop, nuBeprenuus. Llupkynsius BektopHoro nois, popmyina Crokca. [ToTok BeKkTOpHOTO MO,
dbopmyna Octporpanckoro-I'aycca. YacTHbie ciydan BBIPOKICHHUS TPEXMEPHON MO B TIIOCKYIO WITH
OCECUMMETPHUHYIO.

Paznen 3. «¥Vpasnenus meopuu ynpyeocmu». TeHzopwl nedopmarmii u HampspbkeHuid. 3akoH ['yka.
Monyns FOuTa, Moaynb casura, kodddumuent [lyaccona, mapamerpsi Jlame.

Pasnen 4. «Vpasnenus Maxceenna 6 umwmespanvhom u ougpghepenyuanvhom 6uode». Duzmueckue
BEJIMUMHBI, OMUCHIBAIOLINE JIEKTPOMArHuTHoe mnoJje. TeopeMsl o mupkysinuu u Octporpaackoro-I'aycea ass
ANIEKTPUYECKOTO M MArHUTHOTO ToJjiel. MartepuanbHble ypaBHEHUS. DJIEKTPOCTATUYECKOE B3aUMOJCHCTBHE,
MarHUTOCTaTMYECKOE B3aUMOJEHUCTBHE, 3aKOH Oma, 3JEeKTpOMarHUTHAs WHAYKUUS M TOK CMEILEHUS B
CTPYKTyp€ ypaBHEeHU MakcBesia.




Paznen 5. «Tennonepenoc». TemmeparypHoe Tone. YpaBHEHHE TeIUioBoro Oamanca. ['pamueHt
TeMIepaTypbl, TeIioBoi mMoToK. 3akoH Dypee. Koaddumment temmonpoBognoctu. JuddepennumansHoe
YpaBHEHHUE TEIUIONPOBOAHOCTH. TeII0eMKOCTb, TEMIIEPATyPOIIPOBOIHOCTb.

Pasnen 6. «Hucnennvie memoowr». OCHOBHBIE CBEICHUS O METOJAX KOHEUHBIX 3JIEMEHTOB, Pa3HOCTEH U
o0bemoB. CeTkM U ceTouHble (QyHKUMU. ['paHuuHble W HayaibHbIE YCJIOBUS. MeToabl anmpoKCUMAIUU
ornepatopoB. [lonmHOMMANIBHAS anpoKcuManus U UHTEpHnosaya. CXoAUMOCTh M YCTONUMBOCTD aJlTOPUTMA.
I'pannunble 1 HayasbHbIE yCcI0BHA. Bepudukanus pe3yabTaToB YUCIEHHOTO MOJEIMPOBAHUSL.

Paznen 7. «Mooenuposanue ¢husuueckux noneti 6 npoepamme Elcuty. VIaTepdetic mporpammsl Elcut.
OO030p ocHOBHBIX THNOB 3anad. Omucanue 3amauu. Ctpykrypa 6as3bl naHHBIX 3agaud. Co3JaHue 3aJayd.
Onucanue reomerpun 3agaun. Co3ganue reomerpuueckoi mozenu. [IpuBs3ka METOK K TeOMETpUYEeCKUM
obwekram. Jluckpernsaius obnactu. OOMeH JaHHBIMU C IPYTUMHU IIporpaMMamiu. BBoj mapameTpoB 3a1aum.
BBozl CBOICTB MaTepuanoB U IpaHUYHBIX ycJIOBUi. BBoa CBOHCTB MeTKH. CXEMBbI 3JIEKTPUUYECKUX IETEH.
Ananmu3 pe3ynbTaroB pemieHusa. PopMHUpOBaHUE KApTHHBI IMOJIS HA 3KpaHe. JIOKaJbHBIA M WHTErpaIbHBINA
KaJIbKYJIATOP. AHANN3 MPUCOSTUHEHHON SJIEKTPUUECKOM Iiernu. Mactep BBIUMCICHHS MapameTpoB. BoiBon
pe3ynbTaroB pacuera moisi. Hancrpoiiku. LabelMover. [Napmonmdeckuii anamm3. VMIopr 3CKH30B
SolidWorks.  Berumcnenne  dvacTuyHbIX — eMkocteil.  [IporpammupoBanue  HajacTpoek.  Perenue
MyJIbTU(U3NUECKHUX 3a]1a4 U 337a4 ONTUMM3ALIUU.

Paznen 8. «AnvmeprnamusHvie npocpammmuvle naxemsl MOOeIupo8aHus Gusuueckux 3adaw». ANSYS,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemaemeie 3anaun. CpaBHEHHE.

5.2.2. ConeprkaHue AUCIUATUTMHBL/MOTYIIS TIO BUJIAM YYEOHBIX 3aHSTHA.
JleKHOHHBIE 3aHATHSA
Tabmmna 5.2.1

Howmep O6bewM, vac.

o | pasgena
n/n | gucuumi| OO 3@0 0390 Tema nexkuuu
HBI Gax/crer

Ponp 1 Mecto MonenupoBaHus GU3NIECKUX MPOIECCOB B MPOEKTUPOBAHUHU
W3JIEJINIA U TIPOIIECCOB B MIPOU3BOJICTBE

1,8 2 - - Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST
Studio Suite, JMag, Altair Flux, Simcenter MAGNET. Permraemsie 3agaun.
CpaBHeHue.

[TonsiTre mosst Kak MaremMaruueckoro oobekra. CkanspHoe nosie. BekropHoe
none. TenzopHoe mone. [loBepxHocTHble wuHTETpansl. OnepaTops
lamunerona u Jlammaca. I'paguent, porop, auBepreHUus. LIMpKymsius
BekTopHOrO mois, gopmyina Crokca. [lorok BexTopHOro moist, QGopmysia
Octporpanckoro-I'aycca. YacTHele ciay4an BBIPOXKICHHS TPEXMEPHOU
MOJIETIH B IJIOCKYIO HJIM OCECHMMETPHUYHYIO.

Tenszops! gedopmanmii 1 HanpspkeHui. 3akon ['yka. Moxyns FOnra, Mmoaynb
casura, kodpdunuent [lyaccona, mapamerpsl Jlame.

®u3nyeckue BEIUUYMHBI, ONUCHIBAIOLINE 3JIEKTPOMArHUTHOE nose. Teopembl
o mupkymsimuu  u Octporpaackoro-I'aycca Uisl  AJEKTPUYECKOTO U
MarHuTHOTO ToJield. MarepuaibHble ypaBHEHUS. JIEKTPOCTATHUECKOE
B3aMMOJICHCTBHE, MArHUTOCTATHYECKOE B3aUMOJIEHCTBUE, 3akoH Owma,
9JIEKTPOMArHUTHasE MHAYKLUMS U TOK CMEIIEHUS B CTPYKType ypaBHEHUU
MakcBesia.

TemneparypHoe Tmose. YpaBHeHHWe TeruioBoro Oamanca. [I'paanent
TEeMIlepaTypbl, TemioBod  motok. 3akoH @Dypwse. Koaddumuent
teronpoBonHocTh. JuddepeHunansHoe ypaBHEHHE TEIUIONPOBOIHOCTH.
TennoeMKoCTb, TEMIEPATYPOIPOBOJHOCTD.

OCHOBHBIC CBEACHHS O METOIAX KOHCYHBIX OJJICMCHTOB, Pa3HOCTCH W
00beMoB. CeTKHM U CeTOYHbIe PYHKIMH. | paHUYHBIC U HAYAIBHBIC YCIOBUSI.




MCTOHLI armpoKCUMaIiiu OrnepaToposB. IlonmuHOMUAaILHAS armnpoKCcuManus u
WHTCPIIOTIANMA.

CXomuMOCTh W YCTOMYHMBOCTh anroputMma. ['paHWdYHBIE M HadallbHbIC
ycnoBusl. Bepudukanys pe3yapTaToB YHCICHHOTO MOJSINPOBAHMSL.

Wntepdeiic nporpammer Elcut. O630p 0ocHOBHBIX THIIOB 3amad. OmrcaHue
3amaun. CtpykTypa 0a3pl maHHBIX 3amaun. Co3manume 3amaun. OmmcaHue
reomerpun 3aaaun. Co3nanne reomerpudeckoil Mmogenn. IIpuBsi3zka METOK K
reoMeTpudeckuM obbekTaM. Juckpermzanus odmactn. OOMEH JaHHBIMH C
IpyruMu IporpaMMaMu. Bpox mnapamerpoB 3amauu. BBox cBoiicT
MaTepuaioB W TPaHWYHBIX YycloBWil. BBonm cBolictB MeTkn. Cxembl
QNIEKTPUYECKUX IeNeid. AHanu3 pe3yibpTaToB perieHus. PopMupoBaHue
KapTUHBI TOJS Ha dKpaHe. JIOKanbHBIH M MHTErpalbHBIA KaJbKYJISATOD.
AHanu3 TPUCOCTUHEHHOW DSJIEKTpHYECKOW menmu. Mactep BBIYMCICHUS
napameTpoB. BeiBox pesynbraroB pacuera mois. Hapcrpoiiku. LabelMover.
lapmonmueckuit amamm3. Hmmopt scku3oB  SolidWorks. Brrauncienue
yacTHYHbIX  eMKkocteidl.  IIporpammmpoBanme  HazacTpoek.  Pemenue
MyJIbTU(PHU3NIECKUX 33149 ¥ 33724 ONTHMHU3AIHH.

7 6
8 7
Hroro:

16

JlabopaTopHbie padoThl

Tabmuma 5.2.2
. Howmep O0beMm, gac.
wn paznena 0DO 300 0390 HanmenoBanue mabopaTopHOH paboThI
JCIIATUTHHBI
1 2 2 - DJNIeMEHTHI TEOPUH TIOJIS
2 3 2 1 - YpaBHEHUS TEOPUH YIIPYTOCTH
3 4 2 1 - YpaBraeHus Makcsenia
4 5 2 1 - YpaBHEHUS TEIUIONIEPEHOCA
5 6 6 1 - COCTaBJIerIe YHCJICHHBIX AITOPUTMOB pacyeTa HHTETPaIbHbIX
BBIpa)KCHUI
6 7 2 1 - N3yyenue unrepdeiica mporpammsl Elcut
7 7 2 1 - Pacrmipenencare ynpyrux HalpsbKeHHN Tela MPOCTOH (OPMBI
8 7 2 1 - KonneHcarop nepeMeHHOH eMKOCTH
9 7 2 1 - PacrmipenencHne 3MeKTPUIECKOTO TOKa B MPOBOTHUKE
10 7 2 1 - Pacyer MarHUTHOTO MOJIS IIOCTOSIHHBIX, TADPMOHHYECKHX U
HECTallMOHAPHBIX TOKOB
11 7 2 1 - Pacder TemnoBoro noss Tesa mpocTon hopmsl
12 7 2 - Harpes nnnunapa 1 MexaHHUECKHE HAPSIKEHUS
13 7 4 - 3ammrTa OT4ETOB
Uroro: 32 10 -
IIpakTnyeckne padoTbl
[pakTryeckue paboThl yueOHBIM [UIAHOM He TIPEeTyCMOTPEHBI
CamocrosiTesibHast padoTa CTyIeHTa
Tabnuua 5.2.3
Ne Howmep paznena O0BemMm, yac. Tema Bix CPC
/o JTUCLMITTAHBI 00 300 0300
Ponb 1 MecTo unCIIEHHBIX
1 1 2 - - METO/I0B B Hayke U TexHHKe (o | Hammcanue pedepara
o0nacTsim)
BrinonHeHne THIIOBOTO
2 2 3 - - Pernienne 3amad 1Mo TCOPHUHU OIS
pacuera
3 2 2 - - Tect «Teopust moss» TectupoBaHue
4 3 5 - - YpaBHEHUsI TEOPHH YIPYTOCTH IMoxroToBka K




TECTUPOBaHHUIO/
TectupoBanue
IMoxroroBka k
5 4 5 - - YpaBuenus Makcsenia A
tectupoBanuo/ Te
5 IToaroroBka k
6 5 - - YpaBHeHUs TerIonepeHoca
tectupoBanuo/ Te
6 IToaroroBka k
7 5 - - CocraBneHne YUCIEHHbBIX .
nabopaTOpHOIi paboTre
aNTOPUTMOB pacyera
6 N Odopmienne oTyera 1o
8 10 - - HHTETPaJIbHBIX BBIPaKCHUH .
nmabopaTopHOii paboTte
9 7 6 IToaroToBka k
MopgempoBanne HIBHIECKAX 1abopaTopHBIM paboTam
10 7 12 nioieid B mporpamme Elcut OdopmiieHre oTaeTa o
sabopaTopHEIM paboTaM
[TakeTs! uncneHHOTO
11 8 5 - - MOJICTHPOBAHUS (PH3HUECKIX Hanmcanue pedepara
noJien
HUroro: 60 - -

5.2.3. [IpenogaBanue QUCUMILIMHBI BEAETCA C NPUMEHEHUEM CJENYIOIIMX BHI0B 00pa30BaTEIbHbBIX
TEXHOJIOTUH:
- BU3yanu3anus ydeOHoro marepuana B Power Point B JuamoroBom pexume

(JIeKLIMOHHBIE 3aHATHUSA);

- npakTH4eckas paboTa B MaJbIX Tpymmnax (J1adopaTopHbie padoThI).

6. TemaTnka KypcoBbIX padoT/IIPOEKTOB
KypcoBbie paboThl/poeKThl yUeOHBIM IUIAHOM HE MPETYCMOTPEHBI

7. KoHTposabHble padoThl
KonTtpomnbHble paboThl HE IPEAYCMOTPEHBI YU€OHBIM IIAHOM

8. Ouenka pe3yJbTaTOB OCBOEHHUS TUCUMILINHBI/MOIYJIS

8.1. Kpurepun olleHNBaHUs CTENICHH MOJHOTHI ¥ Ka4eCTBAa OCBOCHHSI KOMIIETEHITUI B COOTBETCTBHH C
IUTAHUPYEMBIMH pe3yiibTaTaMH 00yueHus npuBeieHs! B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OLIEHUBAHMs CTENEHHM IOJHOTHI M KauecTBa OCBOEHUS KOMIIETEHIMH
oOyyaromuxcs ouHoU (opMbl 00yUeHuUs IpeacTaBieHa B Tabuuue 8.1.

Tabnuna 8.1
. KonnuectBo
Ne /it Bunsl meporpusiTiii B paMKax TEKYIIETO KOHTPOJIS
0aJI0B

| Texymias arrecTanus
1 Pecdepar «Posib 1 MECTO YHCIEHHBIX METOJIOB B HAYKE U TEXHUKE) 5
2 Brinmonuenue tTunosoro pacuera «Teopus mossi» 5
3 Tect «Teopust noss» 5
4 Tect «YpaBHEHHS TEOPUH YIIPYTOCTH 5
HNTOI'O 3a nepByro TEKYUIYIO aTTECTALNIO 20

2 TeKyIlas aTTeCTALNs
5 Tect «YpaBHeHus: MakcBeniay 5
6 TecT «YpaBHEHHSI TETUIONPOBOTHOCTHY 5
7 Brimosnnenue u 3ammra npaKTI/IquCKoﬁ paboTel «YuCICHHBIE aITOPUTMBI 10

pacueTa HHTErPaJIbHbBIX BBIPAKEHUI»




8 Pedepar «IlakeTsl mporpamm 4rCIEHHOTO MOACITHUPOBAHUS 5
HNTOI'O 3a BTOPYIO TEKYIYIO aTTECTALIUIO 25
3 Tekyuas aTTecTanus
9 BrimonHenue u 3ammra npaktuaeckoit padotsl «Mutepdeiic Elcuty B
10 BBIHOJIHGHI/IUG M 3auuTa npakTuyeckoi pabotel «PacmpeneneHue ynpyrux 5
HanpsHKeHUH Tesa MpocTod GopMbI»
11 BeimonHenne u 3amura npakTuyeckod paboTel «KoHIeHcaTtop IepeMeHHOM 10
E€MKOCTH»
12 Beimonnenne  u 3ammura  npakTHueckod — pa®otel  «Pacmpenenenue 5
NEKTPUYECKOT0 TOKA B IPOBOJAHUKEY
13 BrimonHenue u 3ammuTa NpakTHYECKoW paboThl «PacdeT MarHUTHOTO TOJIA 10
IIOCTOSIHHBIX, TAPMOHUYECKUX U HECTALIMOHAPHBIX TOKOBY
14 BrimonHenue u 3ammuTa MpakTUYecKor paboTsl «PacueT TemnoBoro mois Tena 5
npocToil GopMbI»
15 BeimonHenne u 3ammra npakTHueckod paboTel  «HarpeB mmimuHapa u 15
MEXaHUYECKHUE HAPSKEHUS»
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIHIO 95
BCEI'O 100
9. Y4eOHO-MeTOANYecKOEe M HHGOPMALIMOHHOE 0O0ecTiedeHue
AUCHUILIAHBI/ MOAYJIA

9.1. Ilepedyens pexoMeHTyeMOH IUTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpeMmeHHbIe MPoheccCHoHAIbHBIC 0a3bl TaHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI.
- Cob6cTBennas noaHotekctoBas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/
- Hayuno-texnudeckas Oubnmmorexku ®I'BOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yoxuna http://elib.gubkin.ru/
- Hayuno-Texuuueckas oudanoreka ®I'6OY BITO YI'HTYV http://bibl.rusoil.net
- Hayuno-texnuueckass  Oubmamoreka @PI'BOY BIIO  «YXTHHCKHMI  rocyaapCTBEHHBIH
TexHuueckuii yausepcure» http://lib.ugtu.net/books
- baza nannbix KoHcyneTanT «OnekTpoHHas Onbnmnoreka TexHuaeckoro BY3a»
- Dnexkrponno-6ubMoTeuHast cuctema IPRbookshttp://www.iprbookshop.ru/
- 000 «M3nparensctBo JIAHB» http://e.lanbook.com
- 000 «dnextponHoe n3garensctso FOPAUT» www.biblio-online.rux»
- DnekTpoHHO-0nbIHoTeuHas cuctema elibraryhttp://elibrary.ru/
- OnekTpoHHO-0uOMoTeuHas cucrema BOOK.ru https://www.book.ru

9.3. JlumeH3nOHHOE W CBOOOJHO pacCIpOCTpaHseMOe MpPOTpaMMHOE OOecrieueHne, B T.d.
OTEUECTBEHHOI'0 MPOU3BO/ICTBA

MicrosoftWindows;

MicrosoftOfficeProfessional

ELCUT Ilpodeccuonanbubiii (1 nuuensus Ha 10 pabounx mecr)

ANSYS

MathCad

10. MaTepuabHO-TeXHUYECKOE 00ecnieueHue TN CUUILTMHBI/ MOIYJIS

[Tomemmenust st TPOBENEHUS BCEX BHIOB pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIIAHOM,
YKOMILUIEKTOBAaHBI HEOOXOIUMBIM 000PYI0OBaHHUEM U TEXHHYECKUMHU CPEICTBAMU O0yUEHUSI.

Tabmuua 10.1



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/

Ne i/t

[Tepeuens o0opynOBaHUS, HEOOXOAUMOTO IS
OCBOCHHSI TUCLUIUINHBI

[lepevyeHb TEXHUYECKUX CPEICTB 00OyUeHUS,
HEOOXOTUMBIX /IS OCBOSHUS TUCIIUTUTHHBI
(meMoHCTpaImoOHHOE 000PYT0BAHHE)

y‘ICGHaﬂ ayauTopus JJ1s MPOBCACHU A 3aHATUHI JICKHMOHHOTI'O THIIA; KYPCOBOI'O IIPOCKTUPOBAHUA
(BBITIOJTHEHUST KYPCOBBIX Pa0OT); TPYIIIOBBIX M WHAWBUYAIBHBIX KOHCYJIbTAIIHIA; TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOM aTTECTAllMU
r. Tromens, yi. 50 getr Oxkrsops, a. 38, aya. 332

Y4yeOHast MeOeIb: CTOJBI, CTYJIbs, TOCKA
MeJIoBas.

Komnbrorep B koMIuiekTe- 1 11T., 3KpaH,
MIPOCKTOP, aKyCTHYECKask CHCTEMa

YyeOHast ayTUuTOpHS [T IPOBEICHUS 3aHATUI CEMUHAPCKOTO TUMA (JTa00PaTOPHBIX 3aHITUN).
VYuebnas naboparopust GU3NIECKUX METOJOB HEpa3pyLIAlOIero KOHTPOIIS
r. Tromensp, yi. 50 ger Okraops, A. 38, aya. 322

YueOHas MeOesIb: CTOIbI YUCHUYCCKHC,
KOMITIBIOTCPHBLIC CTOJIbI, MAapKCPHasA JOCKa

Komnbrorep B komruiekre -11 mr, mpoekTop,
9KpaH, TeneBu3op LG, nokymeHT-kamepa,
[TpoexTop Epson EB-95

11.1.

11. Meroanyeckue ykazanus no opranuzanuu CPC

MGTO[[I/IquKI/Ie YKa3aHusd 110 IIOATOTOBKE K Ha60paTOpHLIM 3aHATHSIM. YHCIIEHHOE

MOICINPOBAHUC q)HSPI‘ICCKI/IX TTOJIEH. MeTtoanueckue YKa3aHud JJIA BbIITIOJIHCHU J'Ia60paT0pHBIX pa60T.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHu3aluy CaMOCTOSTEIbHON paboThI.
YucneHHoe MonenupoBaHue (QHU3UUECKUX TMosiell. MeToauueckue YyKa3aHus Uil CaMOCTOSTENIbHOU

paboTHLI.




[Tpunoxxenue 1

I[Inanupyemble pe3ybTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMH U KPUTEPUHU HX

OICHUBAHUSA

Jucuurmnaa/Monyns  YucieHHOE MOJISIUPOBaHNE (PU3UICCKHUX TOJICH

CrentmanbHocThb: 21.05.03 TexHOMOrUsA reoIornyeckon pa3Beaku

Criennanu3anuu:
I'eopmsnueckue METOIbI MMOUCKA M Pa3BEAKU MECTOPOXKICHHIA MOJIC3HBIX UCKOIIAEMBIX

I'eousnyaeckre METOIBI UCCIIEOBAHUS CKBAKUH

Kon n
HAMEHOBAHIE Kputepuu onieHuBaHMS PE3yIbTATOB O0yUCHHS
Kon Ko,
pe3ynbTara
KOMITETEHI] | HAaMMEHOBaH 0OVICHIS 110
i ne UJIK Ve 12 3 4 5
JUCITUTLIAHE
(Momymo)
2.1 3Haer He moxer YacTtruHO 3HaeT | 3Haer 0a30BbIE CB0oOOIHO
OCHOBBI Ha3BaTh OCHOBBI OCHOBBI OpPUEHTHUPYETCS
YHCIIEHHEIX MaTeMaTHYECKH | YHCIIEHHBIX YHCJIEHHBIX B YHCIIEHHBIX
METOIOB e v pU3MIeCKue | METOHOB METOJIOB METO/IaX, MOKET
MOJIETHPOBAHIS OCHOBaHUS, MOJICTIMPOBAHUS | MOJCIMPOBAHUS | MEPEUUCITIHUTD U
JeKaIe B ITOJIA ¥ MX BUABI | TIOJEH MTOSICHUTD MX
MOJIS U UX BUJIBI
OCHOBE CYIIHOCTh
YHCJIEHHBIX
METOJIOB
VK-1. 2.2 BBINOJIHAET He ymeer Moxet Brimonaser Brimonasiet
Crocoben npeoOpa3oBaHu mpeoOpa3oBaTh | BBINOJIHUTH 6a3oBbIE nmpeoOpa3oBaHu
OCYILECTBI e muddepennman | mpeobpa3oBaHu | mMpeoOpa3oBaHU | €
SITh nuddepeHuman bHBIE sl IPOCTEHTIIHE s nuddepeHiman
KPUTHYECK VK-1.2. BHBIX YpaBHEHHUS B npeoOpazoBanu | auddepeHnunan | bHBIX
% o A3HOCTHBIC A BbHBIX aBHeHI/Iﬁ B
ui ananuz | Onpexpensier u ypaBHEHHi, p . yp
npo6IeMH OIICHUBAET COOTHOILIEHUS muddepeniman | ypaBHeHHIA B pa3HOCTHbIE
OINMCHIBAIOIIUX BHBIX
BIX HpaKTHYECKUe Pa3HOCTHbIC COOTHOILIEHUS.
CHTYyaluii | MOCIeaCTBHS ¢usmraeckoe ypaBHeHHil B COOTHOLIEHHS MoskeT
Ha OCHOBe | BO3MOXHbIX | NOJIC, B PasHOCTHBIC IPEeIJIOKUTE
CHCTEMHOT pemennii | PA3HOCTHBIC COOTHOILIEHUS BapUAHTBI
0 moaxoja, 3aJ]a4u. COOTHOLICHMUS
BbIPaOaThIB JUIA IOCTPOECHUS
aThb MOCENYOLIUX
CTpaTeruio aJITOPUTMOB
ACUCTBUN 2.3 BnazeTer He umeer Mosker Crpowur 6110k- Crpowur 6110k-
HAaBBIKAMH HaBBIKOB BOCIIPOU3BECTHU CXEMBI CXEMBI
HOCTpOCHI/Iﬂ l'IOCTpoeHI/IH CTaH}IapTHBIC aJ'IFOpI/ITMOB aHFOpI/ITMOB
GIOK-CXEM OJI0K-CcXeM OJIOK-CXEMBI pacueTa mojei. | pacuera HOJeH.
ATTOPHTMOB AIITOPUTMOB AJITOPUTMOB MosxeT BBIOpaTh
pacuera ONTHMAJILHBIH
pacdyera
(huznIecKux BapUaHT
(bmH?GCKHX noJyiei OTHOCHUTEJILHO
110JIEH 3aIaHHBIX

KpHUTEpHEB.




Kon n

Kpurepun oneHuBaHUS pe3ynbTaTOB O0yUCHHS

HaUMEHOBAaHUE
Kopn Kon,
pe3ynbTara
KOMIIETEHI] | HaMMEHOBaH 0BvaeHMS 110
uu ne UK Y 1-2 3 4 5
JIMCIUTUTHHE
(Mogmynto)
1.1 3Haer He 3naer Moxet 3naeT 0a30BbBIC 3HaeT
TIPUHIIIBI MPUHIUIIEI MEePEUUCITUT MPUHIIATIBI MPUHIIATIBI
dopMupoBaHus (OpMHUpOBaHUS | TPHHIIMIIBI dopmupoBanus | HOPMHUPOBAHHS
MOJICITH 3aaqy | MOASIH 3a1aun (GbopMUpOBaHUS | MOJENH 3aJjaudl | MOJENH 3a]auu
Y KOPPEKTHOTO | MOJEJM 3aJayi. | W 33/IaHus U 3aJ]aHus
A KOPPEKTHOTO
3a7aHus He 3naer HaYalbHBIX U HAYaIbHBIX U
HUS
saja HAYaJIbHBIX U TPUHIIATIEI IPaHUYHBIX IPaHUYHBIX
Ha"qaJIbHBIX 1 TPaHUYHBIX 3a/1aHUs YCIIOBUH YCIIOBHI.
TPaHN4HbIX YCIOBUH HaYaIbHBIX U Mosxer
ycnoBAn IPaHUYHbBIX [10Ka3aTh
YCIOBUi Ba)YKHOCTb
MPaBHIBLHOTO
3a1aHust
Ha4vaJbHBIX U
YK-2.1. TPaHUYHBIX
Dopmympyet YCIIOBUH IS
B paMkax MIOTy4YEHUs
MOCTaBJICHHO KOPPEKTHOTO
YK-2. HemH pockTa peleHus
Criocoben | COBOKYHHOCTE! | 5 dhopmupyer | He ymeer Mosxer dopmupyet CBoboaHO
YIOpaBIATh B3AUMOCBASAH ) TIeTh B (hopmupoBaTh chopMupOBaTh | MOJETH B ¢dopmupyeT
MIPOEKTOM gmx sajad, [IPOrpaMMHOI MOJIETIb B T€OMETPHIO MPOrpaMMHOMN MO/JIETIb B
Ha BCex obecrednBaro cpene MPOTrpaMMHOMN MOJIeTH, 3a[aTh | Cpefe MPOrpaMMHOM
JTamax ero IHHX e cpene CBOMCTBa YHCIIEHHOTO cpene
nocTiKeHde. | YUCIEHHOTO
KU3HEHHOT MO/JICTIUPOBAHUS | YHCIIEHHOTO
Omnpenensier | MOACTUPOBAHUS
0 IUKIIA JUIS 38JAaHHOTO MOJICTUPOBAHHUS
OXKHIACMbIC » B TOM THCIIC TUIIA 3a1a4YHU , B TOM 4YHUCJIC
Ppe3yiibTaThl CHUCTEMY cHcTeMy
PCUICHHA | B3aiMOCBSI3aHH B3aHMOCBS3aHH
BBIICIICHHBIX | 11 moneneit BIX Mozieniei
4.
ana 1.3 Bnageer He Braneer Bnaneer Bnaneer CBobogHO
HABBIKAMHU HaBBIKAMU HaBBIKAMU 6a30BBIMU CTPOUT
OCTPOCHHUS NOCTPOCHHS NOCTPOCHHS HaBBIKAMHU YHCIICHHBIC
HCTCHHOM YHCIIEHHOM npocTeHuiX NOCTPOCHHS MOJIeTIH
MOZENH MOJIeIH Mojienen YHCIIEHHOM ¢bu3ngeckoro
(usmueckoro ¢bu3ngeckoro MOJIeTH TOJIS.
(hmzmueckoro
o, nois. He moxxer | ¢usmueckoro Anammupyer
ToJI, NpECTaBICHHUS | JaTh aHAIH3 o, pE3yIbTaThI
HPCACTABICHUA | i aganusa pEe3yJbTATOB OPEICTABIEHUS | MOIEIUPOBAHKS
U aHalli3a pe3yNIbTATOB, MOJICJINPOBAHUS | W aHAJIN3a 1 CIIOCOOEH
pe3yJIbTaTOoB, crocobamu pe3yJIbTaToB, BBITIOJTHUTD UX
criocobamm BepupUKaIUN crocobamu BepUPUKAIIHIO
BepI/I(bI/IKaL[I/II/I PE3YyIbTATOB BepI/I(i)I/IKaHI/II/I
pe3yJbTaToB

pe3ynbTaTOB




KAPTA

00ecre4eHHOCTH M CUMIIMHBI y4eOHOM U Y4eOHO-MeToAuYeCKOi JTUTepaTypoi
Jucrummmaa YnciieHHoe MoIeTupoBaHne (PH3MIeCKUX MOJICH
CrnenmanbHOCTE: 21.05.03 TeXHOIOTHS Te0TOTHIeCKON pa3BeIKH

Crnenuanu3ainu:

['eousnyueckre METOIBI IOMCKA B Pa3BEIKH MECTOPOIKICHUH TOJE3HBIX HCKOITAeMBIX
I'eomsnueckue METOIbI UCCIIEIOBAHMS CKBOKUH

/o

HazBanwme yueOHOTO, y4e0HO-METOIMIECKOTO
U3JIaHUS,
aBTOp, M3IATENbCTBO, BUI M3aHNUs, TOJ] U3IaHU

KomndaecTBo
9K3EMIUIIPOB
B BUIK

KontuareHnt
00yJaroIuXcs,
HCTIOJIB3YIOIIUX

YKa3aHHYIO

JUTEpaTypy

O0eceyeHHOCT
b 00YJarOIITIXCS
JIUTEPaTYpOH,
%

Hanuuune
3JIEKTPOHHOTO
BapuaHTa B
OBC

(+)

Bomnkos, E. A. UncieHHbIe METOHI : yaeOHOE
noco6ue st By30B / E. A. Bonkos. — 6-¢ u3n.,
ctep. — Cankr-IlerepOypr : Jlans, 2021. — 252
c.— ISBN 978-5-8114-7899-6. — Texcr :
ANIEKTPOHHBIN // JIaHb : AJIEKTPOHHO-
6ubnunoreunas cucrema. — URL:
https://e.lanbook.com/book/167179

OP

50

100

[erpuiues, U. O. UncneHHbie METO/IBI : yueOHO-
MeToamdeckoe mocobue / M. O. Ilerpummes, M. T.
AG0s30Ba. — YapsHoBek : Yl TIY nm. ML.H.
Vuesinosa, 2017. — 60 ¢. — ISBN 978-5-86045-
951-9. — Texcr : 2neKTpoHHEIH // JIaHsb :
IIEeKTPOHHO-OnOmoTeynas cuctema. — URL:
https://e.lanbook.com/book/112098

OP

50

100

CnabHoB, B. JI. UucieHHble METOBI : yUeOHHK /
B. JI. CnabnoB. — Cankr-IletepOypr : Jlans,
2020. — 392 c. — ISBN 978-5-8114-4549-3. —
Tekcr : a5ekTpoHHbI# // JIaHb : 3eKTPOHHO-
6ubmuoreynas cuctema. — URL:
https://e.lanbook.com/book/133925

oP

50

100

Hy6xoB, M. B. MogenupoBanue GU3NIESCKUX
MPOLIECCOB B AJIEKTPOMArHUTHBIX MOJIAX : yaeOHOe
nmocobue / M. B. [lyokos, 1. I'. BecHoB. — Psi3aHb
:PI'PTYVY, 2019. — 60 ¢. — Teker :

9JEKTPOHHEIH // JIaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/168312

OP

50

100

Suos, C. 1. YpaBHeHuUs] MaTeMaTHYeCKOW (pU3NKU
. yueOHO-MeToueckoe nmocodue / C. 1. SInoB. —
Bapnayn : AntI'TIY, 2019. — 81 c. — TexcT :
AIIEKTPOHHBIH // JIaHb : 371eKTpOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/139183

oP

50

100

Mycreiikuc, A. Y. UucnenHoe penienue 3agay
TEIUIONIPOBOTHOCTH : yueOHoe mocodue / A. .
Mycreiikuc, JI. I1. FOnakoB. — Cankr-IletepOypr
: BI'TY "Boenmex" um. [1.®. Yerunona, 2018. —
41 c. — Texcr : ayeKTpoHHSIH // JIaHb :
ANEKTPOHHO-OMbOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/122077

oP

50

100

Amnjipees, B. K. MatemaTnyeckue Mojienu
MEXaHMKH CIUTONIHBIX Cpell : yueOHoe mocobue /
B. K. Auapeen. — Canxt-IletepOypr : Jlanb,
2021. — 240 c. — ISBN 978-5-8114-1998-2. —
Teker : anekTpoHHbIi // JlaHb : 2eKTpOHHO-
oubnmoreunas cucrema. — URL:

OP

50

100
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https://e.lanbook.com/book/168312
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https://e.lanbook.com/book/168854

benosa, U. M. Teopus nonsi. Maremaruueckuit
aHanmu3 : yaebHo-MeToandeckoe mocobue / M. M.
bemosa, T. A. Manaenkona, B. M. KeccenpmaHn. 5p 50
g |— Mockga : PTY MUPDA, 2020. — 68 ¢c. — 100
TexcT : 37eKTpoHHSIH // JIaHb : 3JIeKTPOHHO-
oubnmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/171438

Oxop3uHn, B. A. Ilpuknagnas MaTemMaTuka B
cucreme MATHCAD : yueOHOe mocobue / B. A.
Oxop3uH. — 3-¢ u3f., crep. — Cankr-IlerepOypr 5p 50
9 |:Jlanb, 2021. — 352 c. — ISBN 978-5-8114- 100
0814-6. — Texcr : nekTpoHHbIH // JIaHb :
IIEeKTPOHHO-OnbOmoTeunas cuctema. — URL:
https://e.lanbook.com/book/167771
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JlonoTHeHHs ¥ U3MEHEHUs
K paboueil mporpaMMe AUCHHUILIMHBI (MOLYJI51)

Ha 20 -20 y4eOHBIN TOJ

B pabouyro mporpaMMy BHOCSATCS CIIE€IYIOIIME JOMONMHEHUS (MI3MEHEHUS):

HOHOJ’IHCHI/IH 1 U3MCHCHUS BHECC!

JlononHeHus: (U3MEHEHHs) B pabouyro MporpaMMy pacCMOTPEHbI U OJJOOpeHbl Ha 3aceJaHuM Kadeapsl

[IpoTokoi oT « » 20 1. Ne .

3aBenyrouuii kadeapoit N.0. ®Gamunusi.

COI''TACOBAHO:

3aBeyIoNIuil BeIMycKaromen kadgeapoi/
PykoBoauTh 00pa3oBaTebHON IPOTPaMMBI N.0. ®damunus.

« » 20 T.




