[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: Knoukos tOpuit CepreeBny
[lomKHOCTD: 1.0. pekTopa

[ata nognucanus: 24.04.2024 11:58:10
YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
4e7c4ea90328ec8e65¢5d8058549a NMATHAETEPCTBO HAYKH M BBICIHIETO OBPA30BAHHASA POCCHIICKOI ®EIEPALIMMA

OEJTEPAJBHOE N'OCYJIAPCTBEHHOE BIO/UKETHOE
OBPA30BATEJIbHOE YYPEKIEHHUE BBICIIEI'O OBPA30BAHMSI
«TIOMEHCKHAH HHAY CTPHAJILHBIA YHUBEPCUTET»

YTBEPIKIAIO:
JI] enceparens KCH
( ; ~ﬁ;.8. CHBKOB

« j{) ¥ & 6/ L Crod S 2021r.

PABOYAS ITPOTPAMMA

MMCHUIUTHHEE YHCIeHHOe MOeMpoBanie Gpusndeckux noieH
narpasyerue noarotoku: 20.03.01 TexnocdepHas Oe3o0macHOCTE

HallpaBJICHHOCTb: BesonacHocTe  TEXHOMOTHUYECKHX nponeccoB  H

HPOH3BOJACTB
dopma obydeHns: o4Hasl, 3a04HaA



Pafouas nmporpamma pazpaboTaHa B COOTBETCTBMH C YTBEPHKICHHBIM yyeOHbiM mnaiom oT «30».
«08».2021 r, u Ttpedopanusmu OIIOIT BO mno HampaeieHWIO MOArOTOBKH 20.03.01 TexuocdepHas
6e30MaCHOCTb, HAMPABIEHHOCTs «Be30MacHOCTs TEXHOMOTHYECKHX MPOLECCOB H  MPOM3BOACTE? K
pesy/ibTaTaM 0CBOEHHS JMCLUHMILTMHBL «1HCICHHOE MOAEIMPOBAHHE (u3ryecKHX NoeH»

PaBoyas mporpamMma paccMOTPEHA H YTBEPIKACHA Ha 3aCe/IaHHH xadenps ©M]]

Tporokon Ne £ or«40»  0OF  202Ar.

1.0. 3aBe/LIOIIETO BblNyCKaloleH Kaeapoi. 7 ’( :
3 /
4 T

H3MKH, METOIOB KOHTPONS U AMArHOCTAKH _/ K.P. Myparos
COTJIACOBAHO:
3apeaylolHii BeIycKatollel Kadepsl
TexHoc(epHoit 6e30MacHoCTH ngm:f [0.B. CuBkos
«39» _ofF - 2021,
B i
PaGouyio nporpammy pa3paboraiu: )
K.P. Myparos, 1.0. 3aBefiylolero kaepoi, K.T.H, JI0UeHT /1 J /1




1. Ieau u 3axa4M OCBOEHUS TUCHHILIMHBI/MOTYJISA

L{enb MUCIUIUTMHBL: pa3BUTh KOMITIETCHIIUN YUCIICHHOTO MOJICITMPOBAHUSA (PU3NICCKUX TTOJICH.
3amayn IUCIUIUIAHEL:

® HU3YUYUTDH 0a30BbIE ,Z[I/I(b(bepeHI_II/IaJIBHHC W UHTCTPAJIbHBIC YPaBHCHU, JICKAIIC B OCHOBC OIIMCAaHUA
QJICKTPUYCCKUX, MArHUTHLBIX, 3JICKTPOMAriuTHBIX, TCIUIOBBIX U YIIPYTUX noneﬁ;

® M3YYUTh U OCBOUTH OCHOBEI MCTOAOB KOHCYHBIX 3JICMCHTOB U KOHCUYHBIX pa3HOCTeﬁ;

® OBJIQJIETh METOJIAaMH pa3iokeHus AuddepeHnnanbHbIX YpaBHEHUH B BBIUMCIUTEIBHBIA QITOPHUTM
® OCBOUTH ITPOrPAMMHBIE CPE/IbI YHUCICHHOTO MOJICTTMPOBAHUS (PHU3UUECKUX MOJICH.

2. Mecto qucuuniMHbl B ctpykrype OIIOII BO

JlucuunianHa OTHOCUTCS K JUCIUIUIMHAM O0IIEYHUBEPCUTETCKOTO OJI0KA 3JIEKTUBHBIX JUCIUIUIMH 10
tematuke "Ludposas nmxenepus" 00s3aTeNbHON YacTH Y4eOHOTO MIIaHa.

Heo0xomuMbIME YCITOBUSIMU JIJISE OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:

3HAaHHE OCHOB TEOPUHM YIPYTOCTH, TEPMOJUHAMHKU M OSJICKTPOAMHAMUKH, WHTErPAIbHOTO U
¢ depeHIMATBEHOTO HCYUCIICHUS, TIPUHITUTIOB paOOThI BRIYHCIUTEIIBHBIX aITOPUTMOB.

yYMEHUS

OTepupOBaThH

(bu3nIeCcKUMH

muddepeHnranbHble ypaBHEHHS
BJIAJICHUE HaBBIKAMHU pabOThl C KOMIBIOTEPHBIMH NPOTrPaMMaMH YHCIEHHOTO MOJEIHPOBAHHMI,
METOAAMH aHaJIN3a MOJYYEHHBIX PE3yIbTaTOB U UX MPEICTABICHHUS.
ConeprkaHue AUCIMIUIMHBI SBISETCS JIOTHYECKUM MPOJOJDKEHUEM COZICPKaHUs TUCIUIUINH (PU3HKa,
TeopeTHyecKass MeXaHHKa, MareMaThka, nudpoBas KylIbTypa W CIYXHT OCHOBOH JJSI OCBOCHHS
JMCLUIUIMH MPOEKTHAs AEATEIbHOCTh, TEXHOJIOTUH UIMUTAIIMOHHOTO MOAEIHUPOBAHHS.

3aKOHaMH,

peuiaTtb IMPOCTLIC HHTCI'PpaJIbHBIC u

3. Pe3yabTarbl 00y4yeHHus M0 AUCHUILINHE

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIAEAYIOLIUX KOMITETEHIIHI:

Ta0muma 3.1

Kox n nanmeHnoBanue
KOMIIETCHIINH

Kon n nanmenoBanue
WHJMKATOpa TOCTHKEHUS
xommnerernuu (MAK)

Kox 1 HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo
JUCITUTUTAHE (MOJTYJITIO)

VK-1. Cnocoben
OCYIIIECTBJISATH TIOHUCK,
KPUTHYECKHI aHAIIN3 U
CUHTE3 HHPOPMALIUH,
MPUMEHATH CUCTEMHBIN
TIOJTXOJT JJTSl PEIICHUS
IIOCTaBJIEHHBIX 3a7a4

VYK-1.2. Cucrematusupyer u
KPUTUYECKH aHAIU3UPYET
nHpopManuio, NOITyUYCHHYIO U3
Pa3HbIX HCTOYHHUKOB, B
COOTBETCTBHUHM C TPeOOBaHUSIMH U
YCIIOBHSIMU 3a]auM

3HaTh: 31 OCHOBBI YUCICHHBIX METOI0B MOJICTHUPOBAHHUS
[IOJISI ¥ UX BUJBI

Ymets: V1 BEIIOTHATH IIpeoOpa3oBaHue

i epeHnnanbHbIX YpaBHEHUH, ONMCHIBAIOIINX
¢dusnyecKoe nose, B pa3HOCTHBIE COOTHOIICHHUS JIIS
MOCTPOEHHS NOCNEIYIOUINX aJITOPUTMOB

Bnanets: B1 HaBbIKaMU MOCTPOCHUS OJIOK-CXEM
AITOPUTMOB pacyeTa GU3NIECCKUX MOJICH

VK-2. Cnocoben
ONpEeNeNATh KPYT 3aJa4 B
paMKax TOCTaBJICHHOH TIeNTH
1 BBIOUpATh ONTHUMAJILHBIC
crocoOBl UX PELICHNS,
HUCXO0/1s1 U3 AEHCTBYIOLIUX
MIPaBOBBIX HOPM,
AMEIOITUXCS PECYPCOB U
OTrpaHUYEHU

VYK-2.1. IlpoBoaut ananus
IIOCTABJICHHOM LI€TH U
(dhopMyHUpyeT COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HE0OXOAUMO PEIINTh
JUTSL €€ JOCTIDKEHHS.

3HaTh: 32 MpUHIMIBI GOPMUPOBAHHS MOJAEIH 3a/1a4d 1
KOPPEKTHOTO 3aaH¥sl HA4aJIbHbIX M TPAHUYHBIX YCJIOBHH

Ymers: Y2 ¢popMupoBaTh MOJIENb B IPOIPaMMHOH cpefie
YHCJICHHOTO MOJICTUPOBAHUS, B TOM YHCIIE CHCTEMY
B3aMMOCBSI3aHHBIX MOJIeJIei

Bnagets: B2 HaBbIKaMy IOCTPOCHUS YUCIACHHONW MOIETH
(bm3IUeCcKOTO OIS, MPEACTABICHUS M aHATTN3a Pe3yIbTaToOB,
crocobamu BepuUKaIuy pe3yabTaToB

4, O0beM IUCHMIIINHBI




OO0mumit 00beM OUCHUILINHEI COCTABIIET 3 3aueTHRIX equuni, 108 gacos.

Tabmuma 4.1.
dopma Kype/ AynuTopHBIe 3aHATHsI/KOHTaKTHas pabora, Jac. CaMocToSTeIbHAs dopma §
IIpakruueckue JlabopaTopHble MIPOMEKYTOTHOM
00ydeHus ceMecTp Jlexrmm pabora, Jac.
3aHATHA 3aHATUS aTTeCTaluN
OYHast 2/4 16 0 32 60 3auer
3a04Hast 3/6 6 0 10 92 3a4eT

5.1. CtpyKTypa IUCUUIUIMHBIL.

5. CTpyKTypa M coJep:KaHue JUCHUIIUHBI

ouHas ¢popma o0ydenusi (OPO)

Tabmuua 5.1.1

Cr AynuTopHsble
Ne PYKTYpa AHCHHILITHHET 3aHATHI, 4Yac. CPC, | Bcero,
Kox UJIK OrneHOouHbIE CpeacTBa
n/m | Homep HaumenoBanue yac. yac.
JL Mp. | Jlad.
paszena paszena
YK-1.2
1 1 Beenenue 1 - - 2 3 VK21 Pedepar
YK-1.2 .
2 2 DIeMEHTHI TEOPHH OIS 2 - 2 5 9 VK21 Tunosoii pacder, TecT
YpaBHEHHUS TEOpHU ) VK-1.2
3 3 yTpyrocTH 2 2 5 9 VK21 Tect
YpaBuenust MakcBesia YK-1.2
B MHTETPATBHOM U YK-2.1
4 4 2 - 2 5 9 Tect
i bepeHIaTbEHOM
BUJIC
YK-1.2
5 5 TemnonepeHoc 2 - 2 5 9 VK-2.1 Tecr
YK-1.2 Otuer no 1abopaTopHOi
6 6 YncneHHbIe METOABI 4 - 6 15 25 VK21 pabore
Mopemmposaime VK-12 Otuer 1o 1a00paTopHOM
7 7 (U3UYIECKHX TOJIeH B 2 - 18 18 38 YK-2.1 paTop
pabote
nporpamme Elcut
AJbTepHATHUBHBIC YK-1.2
8 8 MIPOTPaMMHEIE TTAKETHI 1 S 6 YK-2.1 Pegepar
3auer - - - 00 00 - -
Uroro: | 16 - 32 60 108 - -




3a04Has popMma o0ydenus (3PO)

Tabmauua 5.1.2

C AyIUTOpHBIE 3aHATHS,
Ne TPYKTYpa JCIIHILITHHBL qac. CPC, Bcero, Kon MK O1eHOYHBIE
wn Howmep HammenoBanwue pazaena JL Ip. JIab. Hac. Hac. cpecTRa
paszena
1 Beenenne - - - 5 5 YK-1.2 Pegepar
KonTponbna
2 DneMeHTbI TEOPUH OIS 0,5 - - 10 10,5 VK-1.2 s paboTa,
TeCT
KonTponbna
3 YpaBHEHUS TEOPUU YIIPYTOCTH 0,5 - - 10 10,5 YK-1.2 s pabora,
TeCcT
VYpaBHeHus Makcsesia B Kontponsna
4 HMHTETPAILHOM H 0,5 - - 10 10,5 VK-1.2 s pabora,
i epeHIMATLHOM BHJIC TECT
KonTponbna
5 TerutonepeHoc 0,5 - - 10 10,5 VK-1.2 st pabora,
TECT
Otuer no
6 YucreHHbIe METO/IbI 2 - 2 15 19 yK-1.2 J1a00paTopH
YK-2.1 N
oif pabote
MonemnupoBanue GU3NIECKUX Oraer no
7 ., 2 - 8 28 38 YK-2.1 nabopaTopH
nioneit B mporpamme Elcut N
ol pabore
8 AnbTepHaTUBHBIE IPOTPaMMHBIE ) ) ) 5 5 YK-2.1 Pedpepar
TTAKEThI
3auer - - - 4 4
HUroro: 6 - 10 92 108

04HO-3a04Hasi popMma ob0yueHus (O3P0O)

Ouno-3aounasn ghopma yueoHbiM NIAHOM He NPedyCMOmpeHda

5.2. ConeprxaHue TUCHUTUTUHBI/MOTYIS.

5.2.1. Conepxanue pa3aenoB AMCLUUIUIMHB/MOAYIS (IMAAKTUYECKHE €AMHULIBI).

Pasnen 1. «Bgedenue». Pomb n Mecto MopenupoBaHHs (U3MYECKHX IPOLIECCOB B MPOECKTUPOBAHUU
W3/IEJU ¥ IPOLIECCOB B ITPOU3BOJICTBE.

Paznen 2. «Onemenmor meopuu nonsy. lloHsTHE ONA KaK MaTeMaTudeckoro oobekTa. CKaltsipHOE ToJie.
Bekroproe mone. Tenzopuoe mone. [loBepxHocTHble uHTerpaibl. Omeparopsl ['amunsToHa u Jlammaca.
I'pamuent, porop, nuBepreHmus. [upkysiiums BekTopHOTO 1107181, (hopmyrna Ctokca. [IoTOk BEKTOPHOTO MO,
dopmyna Octporpanackoro-lI'aycca. YUacTHble ciydad BBIPOKACHUS TPEXMEPHOW MOJETU B IUIOCKYIO WU
OCECHMMETPHYHYIO.

Pasznen 3. «¥Vpasnenus meopuu ynpyeocmu». TeH30pbsl nedopManii u HampspDkeHWd. 3akoH ['yka.
Monyne FOura, Momysb caBura, koadduiment [lyaccona, mapamerpsr Jlame.

Paznen 4. «Vpasuenus Maxkceenna 6 ummezpanvHom u oughgepenyuanviom eudey. DUMUECKHE
BEJTMYMHBI, OMIMCHIBAIOIIHE 3IEKTPOMarHuTHOE mose. Teopembl o pKysisiin 1 Octporpaackoro-I aycca st
ANIEKTPUYECKOT0 ¥ MAarHUTHOTO MOJIeH. MaTepuaibHble ypaBHEHHS. DIEKTPOCTaTHYECKOE B3aMMOJICHCTBUE,
MarHUTOCTaTUYECKOE B3aUMOJCHCTBHE, 3aKOH OMa, 3JIEKTPOMArHWTHAs WHIAYKIUS M TOK CMEIICHHUS B
CTpYKType ypaBHEHMI Makcsera.

Paznen 5. «Tennonepenoc». TemmeparypHoe Tone. YpaBHEHHE TeIUIOBOro Oamanca. ['paaueHt
TeMIepaTypbl, TeIIoBoi TOTOK. 3akoH Dyppe. Koaddumment temmonpoognoctu. uddepennmansHoe
ypaBHEHHUE TEIIONMPOBOAHOCTH. TeII0eMKOCTb, TEMIIEPATYPOIIPOBOAHOCTb.



Paznen 6. «Hucnennvie memoowry». OCHOBHBIE CBEJICHUSI O METOJ[aX KOHEUHBIX 3JIEMEHTOB, Pa3HOCTEH U
o0beMoB. CeTkM M ceTo4Hble (yHKIMU. ['paHuuHBIE M HayaJbHbIE YCIOBHUSA. METOJbl ammpoOKCUMAaLUU
ornepatopoB. [lonmHOMMANIBHAS anpoKcuManus U UHTepnoasaya. CXoAUMOCTh U YCTONUMBOCTD aJlTOPUTMA.
I'pannyHbIe 1 HaualbHBIE ycloBUs. Bepudukaius pe3yipTaToB YMCIEHHOTO MOJICIMPOBAHUSI.

Pasnmen 7. «Mooenuposanue ¢usuueckux noneii 6 npoepamme Elcuty. Unrepdetic mporpammer Elcut.
O030p OCHOBHBIX THNOB 3amad. Omucanue 3amaun. Ctpykrypa 0as3pl JaHHbBIX 3amaun. Co3laHue 3aJaud.
Onucanue reomerpun 3agaun. Co3ganue reomerpuueckod mozenu. [IpuBs3ka METOK K TeOMETpUYEeCKUM
obobektam. [luckperuzarust oonactu. OOMEH TaHHBIMHU C JPYTUMH IIporpaMMamu. BBoj mapaMeTpoB 3a1a4u.
BBozl CBOICTB MaTepuanoB U I'paHUYHBIX ycJOBUi. BBom CBOHCTB MeTKH. CXEMBbI 3JIEKTPUUYECKUX IETEH.
Ananmu3 pesynbraToB pemieHus. opMupoBaHUe KapTUHBI TMOJISE HA 3KpaHe. JIOKaIbHBIM U UHTErpabHBINA
KaJIbKYJIATOP. AHAIN3 MPUCOSTUHEHHON AJIEKTPUYECKON Iienu. Mactep BBIYMCIICHHS MapaMeTpoB. BuiBon
pesynbTaroB pacuera mons. Hancrpoiiku. LabelMover. [Napmonmyeckuii anamm3. MMmopr 3cku3oB
SolidWorks.  Bplumcienne  4YacTHUHBIX ~ eMKocTe.  [IporpammupoBanue  HajacTpoek.  Perenue
MYJBTU(PU3UIECKUX 3a]1a4 U 3a/1a4 ONTUMHU3AINH.

Paznen 8. «Anvmeprnamusnvie npocpammmuvle naxemvl MOOemuposaHus gusuueckux 3aoauw». ANSYS,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemaemeie 3anaun. CpaBHEHHE.

5.2.2. ConeprkaHue AUCIUATUTMHBL/MOTYIIS TTO BUJIAM YYEOHBIX 3aHTHA.
JleKHOHHBIE 3aHATHSA

Tabmuma 5.2.1

Homep O0newM, vac. Tema nekuuu
Ne | pazgena
n/u | gucnumi| OO 300

HWHbI

Porb u Mecro MozaenupoBaHUsi (HU3MYECKUX IIPOLECCOB B
HNPOEKTUPOBAHUH U3JIENINI U MIPOIIECCOB B IIPOU3BOJICTBE

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

IMonsTre Moy Kak MaremMaTndeckoro oObekTa. CKaJsipHOE TIoJe.
Bekropaoe mnone. TenzopHoe mnone. IloBepXHOCTHBIE WHTETPAIbI.
Omneparopsl 'amunbrona u Jlamnaca. I'pagueHT, potop, AUBEpreHIMs.

2 2 2 0,5 Hupkynsiaus BekTopHOTO oI, popmyna Ctokca. [ToTok BEKTOPHOTO
nonsi, Gopmyna  Octporpaackoro-I'aycca.  YacTtHele — ciydan
BBIPOXKICHUS TpPEeXMEpHOH MOJIEIH B TUIOCKYIO WIIN
0CECHMMETPUYHYIO.

3 3 2 05 Tenzops! nedopmarnmii u HanpsbkeHuil. 3akoH ['yka. Moayns FOmra,

MOJyJTb cBUTa, K03 ¢urmeHt Ilyaccona, mapamerpsl Jlame.

Ous3nyecKkue BEIWYMHBL, ONMCHIBAIONINE 3JIEKTPOMArHUTHOE IIOJE.
Teopemsr o mupkymamuun u  Octporpaackoro-I'aycca — ams
QJICKTPHUUCCKOTO U MAarHuTHOTO MoJIeH. MaTepnaanHe YpaBHCHUA.

4 4 2 0.5 OneKkTpocTaTHYeCKOe B3aUMO/JIEHCTBUE, MarHUTOCTaTU4YECKOE
B3auMojeiicTBue, 3akoH OMa, 3JIEKTpOMAarHuTHas HMHAYKLIUS U TOK
CMEIIEHH B CTPYKType ypaBHeHUil MakcBenna.
TemmneparypHoe mone. YpaBHeHHe TeruioBoro Oamanca. ['paguent
5 5 2 05 TeMIiepaTrypsl, TemioBoid motok. 3akoH Pypee. Kosdpunment

TETJIOIPOBOHOCTH. Nuddepennuansaoe ypaBHEHHE
TEIUIONMPOBOTHOCTH. TeIIOEMKOCTh, TEMIIEPATYPOIPOBOIHOCTb.

OCHOBHBIC CBCACHHA O MECTOAAX KOHCYHBIX DJICMCHTOB, paSHOCTeﬁ H
6 6 2 1 00beMoB. CeTKM ¥ ceTouyHble (YHKIMH. | paHWUYHBICE W HadvalbHBIC
ycioBrsi. MeETOpl  anmpoOKCHMAIMH  orepartopoB. [lommHOMHATBHAS




arIIpoOKCUMald U UHTCPHOJISAIUA.

CXoIMMOCTh ¥ YCTOWYHMBOCTH ajiropuTMma. I'paHWuHbIE W HavyaJbHbIC
ycnoBusi. Bepuduxaiust pe3ysibTaToB YHCICHHOTO MOACIUPOBAHMSL.

2 Untepdeiic mporpammser  Elcut. O0G30p OCHOBHBIX THIOB 3ajad.
Onmcanne 3amaun. CtpykTypa ©0a3el maHHBIX 3amaun. CospmaHue
3amaun. OmucaHue reoMeTpud 3amadd. CosgaHHe TeOMETPHIECKOMH
mogenu. IlpuBsizka  METOK K  TI'€OMETPUYECKHM  OOBEKTaM.
Huckperm3anus obmactu. OOMEH JaHHBIMH C APYTHMH IIPOTPaMMaMH.
BBon napamerpoB 3azaun. BBon cBOMCTB MaTepuasoB U IPaHUYHBIX
ycinoBuil. BBoa cBoicTB MeTku. CXeMbl JJIEKTPUYECKUX LEMNeH.
AHanu3 pe3yiabpTaToB peuieHus. PopMuUpoBaHHE KapTHHBI MOJS Ha
sKkpaHe. JIOKanbHBIH W WMHTETPAIBHBIA  KaJbKyJIATOp. AHanu3
MIPUCOCIMHEHHON  AJIEKTPUYECKOM Lenmu. Mactep  BBIYHCICHHS
napameTpoB. BpIBox pe3ynbratoB pacuera mnois. HazacTpoikwu.
LabelMover. I'apmonnueckuii anamm3. Mmmopt scku3os SolidWorks.
Brruncnenue yactuunblx emkocteld. IIporpaMMupoBaHue HaACTpPOEK.
Pemenne MynbTHOU3NUECKHX 33139 U 33029 ONTHMH3ALIIH.

Uroro: 16

IIpakTryecKkue 3aHATHSA

«HpaKTI/I‘IeCKI/IC 3aHATHUA y‘le6HLIM IJIaHOM HE IIPEAYCMOTPCHBD?

JlabopaTopHbie padoThl

Tabmuma 5.2.2
. Howmep O0mwewMm, gac. | HamnmenoBanne mabopaTopHOit paboTHI |
i paszena 0DO 300
JIMCUUTIIMHBI

1 2 2 - DJIeMEeHTHI TEOPUH OIS

2 3 2 - YpaBHEHUsI TEOPHH YIIPYTOCTH

3 4 2 - YpaBHeHuss Makcsenia

4 5 2 - YpaBHEHUs TEILIOIEPeHOCA

5 6 6 2 COCTaBnerIe YHCIICHHBIX aITOPUTMOB PacueTa HHTErPAITbHBIX

BBIPKCHUH

6 7 2 1 Wzyuenue unrepdeiica nporpammsl Elcut

7 7 2 1 Pacnipenenenne ynpyrux HanpsHKCHHAH Tella MPOCTON (OPMBI

8 7 2 1 KonzeHcaTop nepeMeHHOH eMKOCTH

9 7 2 1 PacnipeneneHne 3IEKTPUIECKOTO TOKA B IPOBOTHHUKE

10 7 2 1 Pacyer MarHuTHOTO MOJIS TOCTOSIHHBIX, TAPMOHUYECKUX U

HECTallMOHAPHBIX TOKOB

11 7 2 1 Pacyer TeruioBoro moJst Tena npocToi (opMBbI

12 7 2 - Harpes nnnmHapa 1 MexaHHYECKHE HAPSIKSHUS

13 7 4 2 3anra OT4ETOB

Uroro: 32 10
CamocrosiTesibHasi padoTa CTyJeHTa
Tabnuua 5.2.3
Ne Howmep paznena O6mwem, gac. Tema Bun CPC
n/n JMCIUTITMHBI 000 300
Ponb u MecTo
1 1 2 5 HHCTICHHBIX METOMOB B Hanucanue pedepara

HayKe ¥ TeXHuKe (110
obJactsim)




2 2 3 5 Pemenue 3amay mmo BrImosiHeHHE THITOBOTO
TEOPUH MOJIS pacyera
3 2 2 5 Tect «Teopust moms» TectupoBanue
VYpaBHEHUS TEOPUU IloxroroBka K
4 3 5 10 p p TECTHPOBAHUIO/
YIIPYTOCTH
TectupoBanue
IMoxroroBka k
5 4 5 10 VYpaBHenust MakcBenia A
tectupoBanuo/ Te
6 5 10 VYpaBHEeHUs ITonroroBska x
TEIIONEepeHoca tectupoBanuo/ Te
7 6 5 5 CocraBieHue IToaroroska k
YHCIIEHHBIX aJITOPUTMOB | JTabopaToOpHO# pabdoTe
8 6 10 10 pacyera HHTETrpajbHBIX OdopmIiieHre oTueTa o
BBIPAXKEHUI nmabopaTopHOii paboTe
7 IToaroToBka k
9 6 9 MonenupoBaHue
. 11ab0paTopHBIM paboTam
(uznuecKux mnojei B
7 OdopmiieHre oTueTa 1o
10 12 18 nporpamme Elcut
nmabopaTOpHEIM paboTam
[TakeTs! UncIeHHOTO
11 8 5 5 MOJIEITUPOBAHUS Hanwucanue pedepara
¢$usHUYecKuX noyei
Utoro: 60 92

5.2.3. [IlpenogaBanue AUCHMILIMHBI BEAETCA C NPUMEHEHUEM CJENYIOIIMX BHI0B 00pa30BaTEIbHbBIX
TEXHOJIOTUI:
— Bm3yanm3auusa ydeOHoro marepuaia B Power Point B nuamoroBoMm pexxume (JEKIHOHHBIC

3aHATHSA);

—  mpakThueckas paboTa B MaJbIX Tpymnmax (j1abopaTopHbie paboThI).

6. TemaTHKa KypcOBBIX padOT/IPOEKTOB

KypcoBbie paboThl/pOEeKThl yUeOHBIM IUIAHOM HE MPETYCMOTPEHBI

7. KoHTpoabHbIe padoThI

KoHTponbHble paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.
8. OneHka pe3y/1bTaTOB OCBOCHHS IHCIHUIIIMHBI/MOIYJIsSA

8.1. Kputepuu oneHnBaHUs CTEMEHU OJHOTHI U KAY€CTBAa OCBOCHUSI KOMITETEHIIMI B COOTBETCTBHU C
MJIAHUPYEMBIMHU pPe3yJibTaTaMu 00ydeHusl mpuBeaeHb! B [Ipunoxennn 1.

8.2. PeriTmHTOBas cHCTEMa OIICHHMBAHUS CTEIIEHW IMOMHOTHI M KadecTBa OCBOECHHS KOMIICTECHITMH
oOyyaromuxcs ouHoi (opMbl 00ydeHHUs pecTaBieHa B Tabnuue 8.1.

Tab6muna 8.1
. KomnuectBo
Ne n/mt Bunel MeporipusTHil B paMKax TEKYLIETO KOHTPOJISA 5
JIJI0B
1 Texymas arrecranus

1 Pedepat «Poiib 1 MECTO UMCIIEHHBIX METOJOB B HAYKE M TEXHUKE)» 5

2 Brinonnenue tunosoro pacuera «Teopus moss» 5

3 Tect «Teopust moms» 5

4 Tect «YpaBHEHMs TEOPUU YIIPYTOCTH B




NTOI'O 3a nepByro TEKYIIYIO aTTECTAIIAIO

20

2 TeKyIasi aTTeCTalus

9) Tect «YpaBHenus: Makcaesiay 5)
6 Tect «YpaBHEHUs TEIIONPOBOJIHOCTHY B
7 Beimonnenue wu 3ammra ﬂa60pavTopH01?1 pabotbl «YUCIEHHBIE aITOPUTMBI 10
pacuera MHTETPaJIbHBIX BhIPAKCHUI
8 Pedepart «IlakeTsl mporpaMm YMCIEHHOTO MOJCIIUPOBAHHMSI 5)
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 25
3 TeKkyIias aTTecTalus
9 Brinonaenue u 3amnura 1aboparopHoit padotsl «MaTepdeiic Elcuty 5
10 Bemmonnenne u 3amuta nabopaTopHOil paboTsel «PacmpeneneHue ympyrux 5
HaNpsHKCHUH TeJia MPOCTOr (OPMBI»
1 Bremonnenne u 3ammta gaboparopHoil paboTel «KoHaeHcaTop MepeMeHHON 10
E€MKOCTH
12 Bommonnenne w 3ammra  nabopatopHoi  pabotel  «Pacmpenenenue 5
ANEKTPUYECKOTO TOKA B TPOBOJTHUKEY
13 Boimonnenue u 3ammra nabopatopHoit paboTel «PacueT MarHMTHOTO MOJIS 10
MTOCTOSIHHBIX, TAPMOHUYECKHUX M HECTALIMOHAPHBIX TOKOB)
14 Brimonnenue u 3ammra 1abopatopHolt paboTsl «Pacuer TermoBoro mois Tena 5
pOCTOi POpPMBI»
15 Bemonnenne u 3ammra  jabopatopHoil  pabotel  «HarpeB mmmuHApa H 15
MEXaHUYECKHUE HAIPSKEHUSD
NTOI'O 3a TpeThI0 TEKYIYIO aTTECTAIUIO 55
BCET'O 100

8.3. PeliTuHrosas cumcreMa OLCHUBaHWA CTCIICHU IIOJIHOTBI M Kadye€CTBa OCBOCHMHA KOMHGTGHHI/If/'I

oOyuarouxcst 3a04Hoi (opMbl 00yUeHHs MpecTaBiieHa B Ta0nuie 8.2.

Tabnuna 8.2
Ne n/m Bupl MmeporipusiTuii B paMKax TEKYLIEro KOHTPOJIsS KonuyectBo 6anos
1 Pedepar 10
2 KontposnbHast pabota 15
3 Brinonaenue u 3amnura 1abopatopHoOi pa6OTBIv<<qI/ICIIeHHI>I€ 15
ITOPUTMBI pacyeTa MHTETPATbHBIX BBIPOKEHHI
4 Brinonaenue u 3amnura 1adboparopHoit padotsl «MuaTepdeiic Elcuty 10
5 Brinonnenue u 3amnura 1abopatopHoit pabotsl «Pactpenenenue 10
YIPYIUX HanpspKeHUH Tena npocTtoil popMbi»
6 Brimonnenue u 3ammra 1aboparopHoit paboTsl «KoHaeHncaTop 10
NEPEMEHHON eMKOCTH
7 Brinonnenue u 3amura naboparopHoit paboTsl «PacnpeneneHue 10
AJIEKTPHYECKOTO TOKA B IPOBOTHUKEY
8 Brinonnenue u 3amuTa 1adopatopHoi paboTsl «Pacuer MarHUTHOTO 10
TOJIS TIOCTOSTHHBIX, TAPMOHMYECKUX U HECTAIIMOHAPHBIX TOKOBY
9 Brinonnenue u 3amura 1abopatopHoit paboTsl «Pacder TernaoBoro 10
10JIs1 TeJia MPOCTON (OPMBI»
100

9. YuedHo-MeToaMYecKOe M HHPOPMALMOHHOE O0ecTeueHue TUCIUTLTUHBI/ MO IS
9.1. [lepeueHb peKkOMEHIyEMOM JIUTEPATYPHI NpeacTanieH B [Ipunoxennn 2.




9.2. CoBpeMeHHbIe MpodheccHoHaNIbHBIE 0a3bl TaHHBIX U MHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.

9.3.

Coo0cTBennas noaHotekctoBas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/
Hayuno-texuuueckass Oubmmoreku ®I'BOY BO PI'Y Hedrtu m raza (HUY) um. U.M.
I'yoxuna http://elib.gubkin.ru/

Hayuno-texuuueckas oudianoreka ®I'6OY BIIO YI'HTYV http://bibl.rusoil.net
Hayuno-texnudeckas Oubamoreka @DI'BOY BIIO  «VYXTHHCKHMI  TroCynapCTBEHHBIN
TexHuueckuil yauepcute http://lib.ugtu.net/books

baza gannbpix KoHcynbTanT «OnekTpoHHas 0ubimoTeka Texuuueckoro BY3ay
DnexkTponHo-6ubMoTeuHast cucrema IPRbookshttp://www.iprbookshop.ru/

000 «M3nparenscTBo JIAHDBY http://e.lanbook.com

000 «AnextponHoe n3garensctso FOPAUT» www.biblio-online.rux»
DnekTpoHHO-0MOIMOTEYHast cuctemMa elibraryhttp://elibrary.ru/

OnekTpoHHO-0uOMoTeuHas cucrema BOOK.ru https://www.book.ru

JIMlieH3MOHHOE ¥ CBOOOJHO paclpoCTpaHseMOe IPOrpaMMHOE oOOeclieueHue, B T.4.

OTCUCCTBCHHOI'O ITPOU3BOJACTBA
MicrosoftWindows;
MicrosoftOfficeProfessional
ELCUT Ilpodeccnonansubiii (1 mumensus Ha 10 pabounx mecr)
ANSYS
MathCad


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/

10. MartepuajibHO-TEXHHYECKOE ofecredeHue TUCHUTLTUHBI/ MOy s

HOMCH_IGHI/IH a1 OpOBEACHHA BCEX BHIOB pa60TbI, npeaAyCMOTPECHHBIX y‘le6HHM IIJIaHOM,

YKOMIUIEKTOBAaHbI HEOOXOIUMBIM 000PYI0OBaHUEM U TEXHHYECKUMHU CPEICTBAMU O0yUSHUSI.
Taomuua 10.1

[TepevyeHb TEXHUYECKUX CPEICTB OOyUCHUS,
HEOOXOIUMBIX JIJIS OCBOSHUS TUCIIUTUTHHBI
(meMoHCTpaImoOHHOE 000PYI0BAHHE)

[lepeuyenb 00opya0BaHUs, HEOOXOUMOTO IS

Ne i/t
OCBOEHUS QUCIUATLIUHBI

y‘leGHaﬁ ayauTopus JJis MPOBCACHUA 3aHATUHI JICKOHMOHHOTI'O THIIA; KYPCOBOI'O IIPOCKTUPOBAHUA
(BBITIOJIHEHUS KYPCOBBIX Pa0OT); TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYIbTAINI; TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOM aTTECTAllU
r. Tiomens, yia. 50 ger Oxkradps, a. 38, aya. 332
YueOHast MeOesb: CTOJIBI, CTYIIbS, T0CKa Kowmmerorep B komruiekTe- 1 mT., skpaH,
MeEJIOBasl. POEKTOP, aKyCTHUECKasl CUCTEMA
VY4ueOHast ayTUTOPHS IS IPOBEICHUS 3aHITUI CEMUHAPCKOTO THUTA (JTa00OPaTOPHBIX 3aHITUN).
YyeOHnas mabopatopusi GU3HMUECKUX METOAO0B HEPA3PYIIAIOIIETO KOHTPOJIS
r. Tiomenb, yia. 50 getr OxTs0ps, a. 38, aya. 322

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

YueOHas MeOesb: CTOIbI YUCHUYCCKHC,
KOMITIBIOTCPHBIC CTOJIbI, MAapKCPHasA JOCKa

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meronnyeckue ykKa3aHus 10 HOJArOTOBKE K HPAKTUYECKUM, JaOOPAaTOPHBIM 3aHATHSIM.
YucnenHoe MopaenupoBaHue (U3MYECKHX ToJed. MeToauuecKkue YKa3aHus JUIS  BBITOJHECHUS
1a00paTOPHBIX PadOT.
11.2. MeTtoauueckue yKa3aHusl 10 OPraHru3aliy CaMOCTOSITENIbHON paboThI.
YucneHHoe MonenupoBaHue (GHU3UMUECKUX TMosiell. MeToauueckue yKa3aHus Uil CaMOCTOSTENIbHOU

paboTHI.



HJ'[aHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ AJIs1 Q)opan()BaHml KOMIICTCHIUMHA U KPUTEPUHU UX OLICHUBAHUSA

Jucrurminaa  YucieHHOe MOAETUpOBaHNE (PU3UUECKHUX MOJIeH
Kopu, nanpasnenue noarorosku 20.03.01 TexnocdepHast 6¢30MacHOCTb
HanpasnenHocts (npoduiib) be3omnacHoCTh TEXHOIOTHYECKUX MPOLIECCOB U MPOU3BOICTR

Kox Kog, Kon 1 HaumeHoBaHue Kpurepun oneHMBaHUS pe3yNbTaTOB O0OYICHHUS
HalMEHOBAHUE pe3ynbTara 00y4eHus 1o
KOMIIETEHIIUU
UK JUCHUIUTAHE (MOTYJIIO) 1-2 3 4 5
CBobogHo
He moxxer Ha3BaTh YacTU4yHO 3HaeT 3Haet 06a30BbIC
3Hatb: 31 OCHOBBI OpUEHTUPYETCS B
MaTeMaTHYeCKue U OCHOBBI UHCJIEHHBIX OCHOBBI YHCJIEHHBIX
YHCIICHHBIX METO/IOB YHCJICHHBIX METO/IaX,
(hu3MUecKre OCHOBAHUS, METOZOB METOZOB
MO/JICIUPOBAHMA MOJIS U UX MOJKET MEPEUUCIUTD
JIeKaIlre B OCHOBE MOJIEIUPOBAHMS MO | MOJEIUPOBAHUS
BUJIBI . U TIOSICHUTB UX
VK-1 YHUCIICHHBIX METOI0B U UX BHJIBI noJjeu CYIEOCTE
Crocoben VK-1.2 VMetb: Y1 BEHIIOIHATH
OCYILECTBIIAITh o Mo3KeT BBIIOIHUTD Beimonnssier
Y Cucrtematusupyer u npeoGpasoBaue
MOUCK, R JuddepeHIraTbHbIX npeoOpa3oBaHus BemonaseT 6a3oBele | mpeoOpazoBaHue
KPUTHYECKUN aEaﬂmM or ypaBHEHHI, He ymeer npeoGpazoBath mpocTteimune npeoOpa3oBaHus nuddepeHInanTbHbIX
aHaIu3 wio o MELyu/no OTIMCHIBAIOTITIX mddepeHumansHbIe npeoOpa3oBaHus miuddepeHManbHBIX | ypaBHEHHH B
CUHTE3 Hon }:eHH o ’ s ¢usmueckoe mnoie, B yYpaBHEHMS B Pa3HOCTHBIE muddepeHManbHbBIX | ypaBHEHHH B pa3HOCTHBIE
uHdopmanuu, aSIZLIX Y Pa3HOCTHBIC COOTHOIICHUS | COOTHOIIEHUS YpaBHEHHH B Pa3HOCTHBIE COOTHOILICHHUS.
MPUMECHSATD EICTOLIHHKOB A I IIOCTPOCHUA Pa3HOCTHBIC COOTHOIIICHHUS MoxxeTr npeIoKUTh
CUCTEMHBIN COOTBeTCTBI/;H o HOCICAYIOMHUX COOTHOIIEHUS BAPHUAHTHI
HoAXom s 5 AITOPUTMOB
pemeHus TEJeIOOBfIiI:/II/II/IHSM;[aqH u CTpOI/IT OJIOK-CXEMBI
NOCTABJEHHBIX | aIropuTMOB pacyeTa
3a/1a4 Bmagers: B1 HaBeikaMu He nmeet HaBBIKOB MoskeT nojuei. Moxet
CrpouT GJIOK-CXEMBI
MOCTPOCHHUS OJIOK-CXEM MOCTPOCHHUS OJIOK-CXEM BOCIIPOU3BECTU BEIOpATh
aIrOPUTMOB pacueTa o
aNrOPUTMOB pacueTa ANTOPUTMOB pacueTa CTaH/apTHBIE OJIOK- Honeit ONTUMAIIbHBIN
busuyecKux nosueu (u3nueckux nosien CXEMBI aITOPUTMOB ' BapHaHT
OTHOCHUTEIFHO

3a/IaHHbIX KPUTEPUEB.




Kon,

KOZI 1 HAMMCHOBAHUC

Kpurepun orieHnBaHMs pe3yabTaTOB 00ydEeHUS

Ko,
A HaMMEHOBaHUE pe3yibTata O0y4eHus 1Mo
KOMITETEHI[UH
UK JTUCHUIUTAHE (MOJTYJIIO) 1-2 3 4 5
3HaeT NPUHLUIBI
(dopmupoBaHus
MOJIEIIN 3aJa4u 1
MosxeT nepeqrcauT 3aJlaHMs HadaJbHBIX 1
3HaeT 0a30BbIC N
3HaTh: 31 NPUHIUIIBI He 3HaeT npuHIMIIEL IIPUHLIMIIBI e — TPAaHUYHBIX YCIOBUU.
(hopMHpOBaHUS MOJIETH (hopMupOBaHUS MOJIETH dbopMupoBaHus q)% I— MoskeT mokasartb
VK2 3a/1a44 U KOPPEKTHOTO 3a/1a41 M KOPPEKTHOTO Mojenu 3anaun. He Mogen I/II) saxaun u BaXKHOCTH
3alaHUsT HAYaJIbHBIX U 3aJIaHUsI HAYAJIbHBIX U 3HACT NPUHIMIIBI TIPaBHIILHOTO
Crocoben o . 3aJlaHNs HadaJIbHBIX 1
TpaHUYHBIX yCJIOBUU TPaHUYHBIX YCIIOBUH 3aJlaHus HavyaJIbHBIX U o 3aJIaHUs HAaYaJIbHBIX U
ONpEAEIsATh . TPaHUYHBIX YCIOBUH .
TPaHUYHBIX YCIOBUH TPAaHUYHBIX YCIOBUM
Kpyr 3agad B
JUTSI TIOJTYYEeHUS
pamKax VYK-2.1. IlpoBoaur
. KOPPEKTHOTO
MOCTaBJICHHON |aHaIu3
. peleHus
LIeJIH M |IIOCTaBJICHHOM IIEIH
BEIOUPATH i bopmymupyet Y Vi CBobogHo
P PMYJTHPY! METb: q’OpMHPOBaVTL ®dopmupyeT MozieNb B | (HhOpMHUPYET MOJECIH B
ONTUMAaJIbHBIE | COBOKYITHOCTD MOJIeTIb B TIPOrPAMMHO N .
Moxet MIPOrpaMMHOM cpefie TIPOTrpaMMHOM cpene
CIOCOOBI WX |B3aMMOCBSI3AHHBIX | Cpejie YHCICHHOTO He ymeer ¢popmupoBats
N chopMupOBaThH YHCIICHHOTO YHUCIICHHOTO
pereHus, 3azad, KOTOpPBIE MOJEIHPOBAHUS, B TOM MOJIENTb B TIPOTPaMMHOMN
TEOMETPUIO MOJIENH, MOJAETUPOBAHUS IS MOJENUpPOBaHUs, B
HCXOMs U3 | HEOOXOIUMO YHCIie CUCTEMY cpene .
. 3aJaTh CBOMCTBA 3aJaHHOT'O THUIIA TOM YHCJIE CUCTEMY
JCHUCTBYIOIIUX | PEIINTh TUIS ee| B3aMMOCB3aHHBIX
o 3a7a49n B3aHMMOCBSI3aHHBIX
MPaBOBBIX JOOCTHOKCHHUS. MOJCICH o
MoJIelei
HOPM,
Bnangeer 6a30BeIMU
HMEIOIIMXCS
pecypcoB  u B BI Bnageer HaBbIKaMu HaBBIKaMU CB0OOOTHO CTPOUT
. NaAeTh. HaBbIKAMH He Bnageet HaBBIKAMU MMOCTPOCHUS MOCTPOCHHUS YKCIIEHHBIE MOJCIU
OTpaHUICHIHN IOCTPOCHHUS YUCIECHHOU o o o
MOCTPOCHUS YUCIEHHOM MPOCTEHTIINX YHCIEHHOH MOeau (hU3UIECKOTro MoJIs.
MoJIeNd (PU3UIECKOTO N
MoJienu (GU3UUECKOro Mo, | Mofesen (bu3HIecKoro mos, AHanusupyer
0JIs1, IPEJCTABJICHUS U
MpeICTaBICHIS U aHAIHN3a (bu3nIeCcKoTo MoJsl. MpeICTaBJICHUS U pe3ynbTaThl

aHaJIM3a Pe3yJbTaToB,
criocodamu BepuQuKauu
pe3yIbTaToB

Pe3yNbTaTOB, CIIOCO0aMM
BepUHKALUK PE3YIHTATOB

He moxer nath
aHaJIM3 pe3ybTaToOB
MOJEITUPOBAHUSL.

aHaJM3a pe3ysbTaToB,
crocobamu
BepuduKanuu
pe3yJIbTaToB

MOJICJIMPOBAHUS U
CIIOCOOEH BBIMOIHHUTh
WX BepU(PHUKALINIO




KAPTA

ofecrnedeHHOCTH JUCLHIUIHHBI y4e0HOil i y4e0HO0-MeToAHYecKoii TUTepaTypoii

Jucuuninza YucaeHHoe MOJeIHpOBaHUe (PU3NIeCKHX Honei
Kopx, nanpasnenune moarorosku 20.03.01 Texuochepnas Ge3onmacHocTs
Hamnpagsnensocts (npoduib) be3zonacHoCTh TEXHOIOTHUECKHX MTPOLECCOB H IPOU3BOICTB

n/n

Hassanue yueGHOTO, yueOHO-
METOJIHYECKOIO U31aHHs,
aBTOP, M3JATeNICTBO, BUJ M3AAaHUs, Mol
W3aHUA

Komiu
€CTBO
JK3eMII
JIIPOB
B BUK

KOHTHHIEHT
o0yuarouuxcs,
UCTIONB3YIOUINX

YKa3aHHYIO

JUTEepaTypy

O6ecneyeHHoCT
b 00yyalolmxcs
JIUTEpaTypoi,
%

Hamuue
JIEKTPOHHOTO
BapHaHTa B
2BC
(+-)

Bonkos, E. A. UYucneHnHele MeTO/bI

yue6Hoe nocobue mis By3os / E. A. Bonkos.
— 6-e w31, crep. — Caukr-ITerepOypr :
Jlans, 2021. — 252 c. — ISBN 978-5-8114-
7899-6. — Texcr : onextponnblit / Jlanb :
JNEKTPOHHO-0MOIMOTE HAs  CHCTEMa.

URL: https://e.lanbook.com/book/167179

9p*

139

100

Merpumes, M. O. YwucneHusle MeTOmbI :
yuebHo-MeToamueckoe mnocodue / M. O.
IMerpumes, M. I'. A66s130Ba. — YIBAHOBCK :
Yal'Ty um. U.H, Vaessosa, 2017. — 60 c.
ISBN 978-5-86045-951-9. — Tekcr :
aNeKTpoHHbli //  Jlansb 3JIEKTPOHHO-
OubnuoreyHas cucTeMa. URL:
https://e.]lanbook.com/book/112098

Sp*

139

100

Cnabuos, B. JI. YucneHHble MeETOIb
yuebuuk / B. JI. Cnabuos. — Cankr-
ITerepOypr : Jlaub, 2020. — 392 c. — ISBN
978-5-8114-4549-3. — Teker :
anekTponHslii //  JlaHb 3JIEKTPOHHO-
OubnoTeunas cucTema. URL:
https://e.lanbook.com/book/133925

oP*

139

100

Slnos, C. M. VpaBHeHus MaTeMaTHuecKoii
¢usnkyn : ydeGHO-MeTOAMYECKOE rocobue /
C. U. Slnos. — bapunayn : Antl'T1Y, 2019. —
81 c¢.— Tekcr: onekrpoHHslii / Jlaue :
EKTPOHHO-OMOJIMOTEYHAA  CHCTEMA.

URL: https://e.lanbook.com/book/139183

oP*

139

100

Mycreiikue, A. W. YucnenHoe peueHue
3aja4y  TEernJonpoBOAHOCTH yueGHoe
noco6ue / A. M. Mycreiikuc, JI. I1. FOHakoB.
— Cankr-Iletep6ypr : BI'TY "Boenmex" um.
I.®. Ycerunosa, 2018, — 41 c¢.— Teker:
ANeKTpoHHbIH //  Jlanb 3JIEKTPOHHO-
OubnmuoTeunas cucTema. URL:

https://e.lanbook.com/book/122077

OP*

139

100

Anppees, B. K. Marematuueckue MoJeNIH
MEeXaHHWKH CIUIOWHBIX  Cpell yuebHoe
nocobue / B. K. Angpees. — Canukr-
ITerepOypr : Jlanb, 2021. — 240 ¢. — ISBN
978-5-8114-1998-2. — Texer :
3NEKTPOHHbI //  JlaHb 3JIEKTPOHHO-
Gubnuorednas cucTema. URL:

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

op*

139

100




besnosa, M. M. Teopus noJss.
Maremaruuecknii  aHanus  :  yueOHO-
metoauueckoe rnocodbue / M. M. benosa, T.
A. Manaenkosa, B. M. Keccenbman. — 139

7 |Mocksa : PTY MUP3A, 2020. — 68 c.— | % e ¥
TeKcT : 3/1eKTpoHHbIH // JlaHb : 3NE€KTPOHHO-
6ubnnoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/171438

Oxop3un, B. A. IpukianHas matematuka B
cicteme MATHCAD : yuebHoe nocobue / B.

A. Oxop3uH. — 3-e usn., crep. — CaHKT-
IerepOypr : Jlanb, 2021. — 352 ¢. — ISBN % 139
8 [978-5-8114-0814-6. — Texer: | OF 100 ¥
JNeKTPOHHBIH /  JlaHe  :  3JIEKTPOHHO-
OubnnoreuHas cucTema. — URL:

https://e.lanbook.com/book/167771

*P — 371eKTPOHHbII PeCypPC AOCTYMHBIH Yepe3 DIEKTPOHHbIN KaTaor/DneKTpoHHyto Gubnuorexy TUY
http://webirbis.tsogu.ru/
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