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1. Ilesm u 3a7a4M OCBOCHUS JUCHHUILIMHBI/ MOTYJISA

[enb MUCIUTUIMHEL: pa3BUTh KOMIIETEHIIUU YHUCICHHOTO MOJICTHPOBAHUS (PU3NICCKUX TTOJICH.
3ajaun JUCHUIIIIUHBIL

e 3Yy4YUTh 0a30oBbIc MU HepeHITNATBHBIC U UHTETPATBHBIC YPABHEHMSI, JISKAIIUE B OCHOBE OMTUCAHUS
3JEKTPUUYECKUX, MATHUTHBIX, 3JIEKTPOMArHUTHBIX, TEIUIOBBIX U YIPYIUX IOJEH;

® U3Y4YUTb U OCBOUTH OCHOBBI METOJIOB KOHEYHBIX 3JIEMEHTOB U KOHEUHBIX PAa3HOCTEN;

® OBJAJETh METOJAMH pa3iiokeHus AU depeHnanbHbIX YPaBHEHUN B BEIYUCIUTENbHBIN allTOPUTM

® OCBOWTH IIPOTrPAMMHBIE CPEbI YUCICHHOT'O MOJICTUPOBAHUS HUZUUECKUX MOJICH.

2. Mecto nucuumuinabl B ctpykrype OITIOII BO

JIMCUUIUIMHA OTHOCUTCS K TUCLUITIMHAM OOLIEYHUBEPCUTETCKOTO OJI0Ka JIEKTUBHBIX AUCLHUILIUH 110
temaruke "Ludpoas umkenepus" odg3arenpHO yacT yuyeOHOTO IIaHa.

Heo6xoauMpIMU yCIOBUSAMU JUIsl OCBOSHUS! TUCLIMITIIMHBI SBIISIOTCS:

3HaHUE OCHOB TEOPUH YIPYrOCTH, TEPMOJMHAMUKH U OJICKTPOJUHAMUKH, HHTETPAIBHOTO W
Qg depeHInanbHOr0 UCYUCICHUS, IPUHIMIIOB paOOThI BBIYUCIUTENbHBIX AITOPUTMOB.

YMEHHUSI  ONepHpoBaTh  (U3MYECKMMH  33aKOHAMH, pemarh MPOCThle  HHTETPAIbHBIE U
nuddepeHnuanbHble ypaBHEHUS

BJIaJICHHE HAaBBIKAMU pPa0OTHI C KOMIBIOTEPHBIMH IPOrpaMMaMH YHUCIEHHOTO MOJEIHPOBAHUS,
METOAAaMHU aHaJIN3a MOJIyYeHHBIX Pe3yIbTaTOB U UX MPEJCTABICHHUS.

ConeprxaHue AMCHUIUIMHBI SBIISETCS JIOTHIECKUM TPOJIOIDKEHUEM COJICpKaHMSI JUCIUIUIMH (U3UKA,
TeopeTHYecKasi MeXaHuKa, MaTeMaTHKa, UPpoBast KyJIbTypa U CIIY>KUT OCHOBOM /17151 OCBOCHUS IUCLIUIIIUH
MPOEKTHAS IEATENBHOCTD, (PU3MUECKUE METO/IBI KOHTPOJISI Ka4eCTBa M3ACIHMA, TEOPHs (PU3HMUECKUX MOJICH,
3JIEKTPOMArHUTHBIE U TOKOBUXPEBBIE METOJIbI KOHTPOJIS U TUArHOCTUKHU, KOMIIBIOTEPHOE MOJIEIMPOBAHUE
B IpUOOPOCTPOCHUH, IIJIAHUPOBAHUE IKCIIEPUMEHTA U 00pabOTKa TaHHBIX.

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

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIINX KOMIIETEHIIUHN:

Taomuua 3.1

KOZ[ 1 HAMMCHOBAHUEC
KOMIICTCHIINH

Kon u HaumeHOBaHUe
HHJIUKATOpA JOCTUKEHUS
kommeTeHyn (MJ1K)

Kon 1 HaumMeHoBaHUe pe3ylbTata 00y4YeHus Mo
JTUCTIATUTHHE (MOJIYITIO)

YK-1. Cnocoben
OCYIIECTBIISITH IOUCK,
KPUTUYECKUN aHAIU3 U
CUHTE3 MH(pOPMALINH,
MIPUMEHSTh CUCTEMHBIN
TIOJIXO/I JUIsl PEILICHUS
MOCTABJICHHBIX 3214

VYK-1.2. CuctemarusupyeTt u
KPUTHYECKH aHAJIU3UPYET
nHpopMaIuIo, NOITYUYESHHYIO U3
pa3HBIX HCTOYHUKOB, B
COOTBETCTBUH C TPEOOBAHMSIMH U
YCIIOBHSIMH 330a4H

3HaTh: 31 OCHOBBI YHCIICHHBIX METOAOB MOACIUPOBAHUA
T10JI Y UX BUJIBI

YMetb: V1 BRITOTHATE IpeoOpa3oBaHue
nuddepeHIManbHbIX YpaBHEHUH, OMTUCHIBAIOIIINX
¢u3ugeckoe moje, B Pa3HOCTHBIE COOTHOIIEHHS IS
MOCTPOCHHS NOCIEIYIOUINX AJITOPUTMOB

Bnagets: B1 HaBbIKaMu IOCTPOCHUS OJIOK-CXEM
aJTOPUTMOB pacyeTa HU3NIECKHUX MOJei

YK-2. Cnocoben
ONpEeAeNATh KPYT 3aj/1a4 B
paMKax MocTaBJIeHHON
LIEJIA ¥ BEIOUPATh
ONTUMAITEHBIE CTIOCOOBI MX
pelueHus, NCXoas U3
JENCTBYIOIINX MPABOBBIX
HOPM, UMEIOLINXCS
PECYpCOB M OIrpaHUYEHHI

YK-2.1. IIpoBoaut aHanu3
MIOCTABJICHHOH LIeJIN U
(opMyIHpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33/1a4,
KOTOpBIE HEOOXOAMMO PEIINTh
JUISL €€ TOCTHIKECHHUSL.

3uaTe: 32 npuHIUIEI GOPMUPOBAHUS MOJIENH 3a4a4YH U
KOPPEKTHOTO 3aJIaHMsI HAaYaJIbHBIX M TPAaHUYHBIX YCIOBHU

Ymets: Y2 hopMupoBaTh MOJIENb B IPOTrPaMMHOM cpene
YHUCIEHHOTO MOJIEIMPOBAHMUSI, B TOM UUCIIE CUCTEMY
B3aMMOCBSI3aHHBIX MOJeel

Bnagers: B2 HaBbIKaMu NOCTPOEHUS YUCIEHHON MOJIENH
(U3UYECKOTO OIS, IPECTABIICHHS U aHAIN3a
pe3yIbTAaTOB, CIOCO0aMH BepU(DUKAIIUH PE3yTbTATOB




4, O0beM IUCHMIIINHBI

OOmmumii 00beM OUCHMILIMHBI COCTaBIIAET 3 3aueTHRIX equnui, 108 vacos.

Tabmnna 4.1.
dopya Kype/ AyIUTOpHBIE 3aHITHS/KOHTAKTHAst paboTa, vac. CaMocTOsTe b HAs dopma }
IIpakTuueckue JlaGopatopHsle MIPOMEKYTOUHOU
00yueHHs ceMecTp Jlexuuun pabora, uac.
3aHATHA 3aHATHS aTTeCTalluK

O4YHas 2/4 16 0 32 60 3a4er
3a04Has 2/4 6 0 10 92 3a4er
3a04yHas 3/5 6 0 10 92 3a4er
3a049Hast 3/6 6 0 10 92 3a4er
0YHO-3a04HAas 3/5 12 0 10 86 3a4eT

5. CTpyKTypa M cojep:KaHue JUCHUNIUHBI

5.1. CtpykTypa AUCIUTIINHBL.

ouHas ¢popma o0ydenus: (OPO)

Tabmuua 5.1.1

Cr AynuTopHsble
Ne PYKTYpa AHCHHILITHHET 3aHATHI, Yac. CPC, | Bcero,
Kox UJIK OLEeHOYHBIE CPECTBA
n/n | Homep HanmenoBanue yac. 4ac.
JL Mp. | JIa6.
paszena paszena
1 1 Baenenne - - 2 3 YK-1.2 Pedepar
2 2 ICMEHTEI TeOpHH - 2 5 9 YK-1.2 TurmoBo# pacyer, TecT
TOJIst
3 3 | Ypabierii reopin -2 5 9 VK-1.2 Tect
YHpPYrocTu
YpasHeHus Makcseiuia
4 4 | BUHICTPAIHOM H - |2 5 9 VK-1.2 Tect
b depeHIraIbEHOM
BUJIC
5 5 TerutonepeHoc - 2 5 9 YK-1.2 Tecr
YK-1.2 Ortyer o nabopaTopHOH
6 6 YucneHHbIe METO/IBI - 6 15 25 VK21 pabore
Monenuposanue Ortyer o nmadopaTopHOH
7 7 (bu3MIeCKHX MoNeH B - 18 18 38 YK-2.1 patop
pabote
nporpamme Elcut
8 8 AJNbTepHATHBHEIC ) ) 5 6 YK-2.1 Pedepar
TPOTrPaMMHBIE TAKETHI
3auer/sK3aMeH - - 00 00 - -
Uroro: | 16 - 32 60 108 - -




3a04Has popMma o0ydenus (3PO)

Tabmauua 5.1.2

C AyIUTOpHBIE 3aHATHS,
Ne TPYKTYpa JICIIHTLITHHBL qac. CPC, Bcero, Kon MIIK O1LeHOYHBIE
wn Howep HammenoBanue pasgena JL Ip. JIab. Hac. Hac. cpecTRa
paszena
1 1 Beenienue - - - 5 5 YK-1.2 Pedepar
KonTpoasn
2 2 DIeMEeHTbI TEOPHH MOJIS 0,5 - - 10 10,5 VK-1.2 as pabora,
TecT
KonTpoasn
3 3 YpaBHEHHUS TEOPHUHU YIIPYTOCTH 0,5 - - 10 10,5 YK-1.2 as pabora,
TecT
YpaBHeHus Makcseiuia B KonTponsn
4 4 WHTETPAIIHHOM 1 0,5 - - 10 10,5 VK-1.2 as pabora,
g depeHImaIbHOM Bre TeCT
KonTpoasn
5 5 Termnonepenoc 0,5 - - 10 10,5 VK-1.2 as pabora,
TecT
VK-1.2 Otuer no
6 6 YuciieHHbIE METOIbI 2 - 2 15 19 1a00paTopH
YK-2.1 .
oif pabote
MonenupoBanue GU3NUECKIX Oraer no
7 7 . 2 - 8 27 37 YK-2.1 nabopaTopH
noneit B nporpamme Elcut M
oii pabote
8 8 AJbTepHaTUBHBIC IIPOrPaMMHBIE ) ) ) 5 5 YK-2.1 Pedpepar
TIAKETHI
3ayer/sK3aMeH - - - 00 00
Uroro: 6 - 10 92 108
04HO-3a04Has (popma o0yuenus (O3PO)
Tabmuna 5.1.4
CTpyKTypa AMCUHIUINHBL/MO/TY IS AYMTODHbIC 3AHATH,
Ne qac. CPC, Bcero, Kox WJIK O1ieHOYHBIE
wn Howep HaunmenoBanue pasaena JL IIp. JIab. Hac. Hac. cpeacTsa
paszena
1 1 Beenenue - - - 5 5 YK-1.2 Pedepar
KonTponbu
2 2 OJeMEHTBI TEOPHH OIS 1 - - 10 11 YK-1.2 as pabora,
TecT
KonTponbx
3 3 YpaBHEHHUS TEOPHUH YIIPYTOCTH 1 - - 10 11 YK-1.2 as pabora,
TecT
VYpaBHeHus Makcseiuia B Kontpomnsx
4 4 HHTETPATHHOM 1 1 - - 10 11 YK-1.2 as pabora,
¢ hepeHIaTb-HOM BUIS TECT
KonTponbu
5 5 TernonepeHoc 1 - - 10 11 YK-1.2 as pabora,
TecT
VK-1.2 OTuer 1o
6 6 UucneHHbIe METOTbI 4 - 2 15 21 nabopaTopH
YK-2.1 .
0i1 pabote
MopempoBanue GI3HIECKAX Oraer no
7 7 . 4 - 8 27 39 YK-2.1 J1a00paTOPH
niosieid B mporpamme Elcut .
0i1 pabote
8 8 AJbTEpHATUBHBIE IPOTPaMMHBIE ) ) ) 5 5 YK-2.1 Pedpepar
TIAKEeThI
3auer/sK3amMeH - - - 00 00
HUroro: 12 10 86 108




5.2. ConepxaHue AUCIUTUTMHBI/ MOTYJIA.

5.2.1. Coneprkanue pa3aenoB JUCUUIUIMHB/MOAYIS (IMAAKTUYECKIE SAMHUIIBI).

Paznen 1. «Bgedenue». Pomb n MecTo MoaenupoBaHHS (U3MYECKHX IPOLIECCOB B MPOCKTUPOBAHUU
W3/ICTIMI 1 TIPOLIECCOB B ITPOU3BO/ICTBE.

Paznen 2. «Onemenmor meopuu nonsy. IloHsTHE TONIA KaK MaTeMaTndeckoro oobekTa. CKausipHOE TToJIe.
Bekropaoe none. TenzopHoe mnone. [loBepxHocTHble MHTerpansl. Oneparopsl ['amwmiipToHa u Jlarmaca.
I'panguent, porop, nuBepreniwms. Lupkymsius BekTopHOro mojsi, popmysna Ctokca. [ToTok BeKTOpHOTO MO,
dopmyna Octporpajackoro-lI'aycca. UacTHbIe ciydad BBIPOKACHUS TPEXMEPHOW MOJENTU B IUIOCKYIO MU
O0CECUMMETPHYHYIO.

Pasnen 3. «Vpasuenus meopuu ynpyeocmuy. Tenzopsl aedopmanuii u HarpsbkeHui. 3akoH I 'yka. Moty
FOwnra, monynb ciBura, koaddurment Ilyaccona, mapamerps Jlame.

Paznen 4. «Vpasuenus Maxkceenna 6 ummezpanvHom u oughgepenyuanrviom 6ude». DUMUECKHE
BEJIMUYMHBI, ONMCHIBAIOLIME AIEKTPOMArHuTHoe 1noJje. TeopeMsl o mupkyssinuu u Octporpaackoro-I'aycea s
AJIEKTPUYECKOr0 W MarHUTHOTO Mojie. MarepuanbHble ypaBHEHUs. DJIEKTPOCTATUYECKOE B3aUMOJIEHCTBHE,
MarHUTOCTaTUYECKOE B3aUMOJEHCTBHE, 3aKOH OMa, 3JEeKTpOMAarHUTHAas WHAYKUUS M TOK CMEILEHUS B
CTPYKType ypaBHEHMI Makcsera.

Paznen 5. «Tennonepenocy». TemmeparypHoe rmonie. YpaBHEHHE TeIuioBoro Oananca. ['pagueHt
TEMIIepaTypbl, TEIIoBoil MOTOK. 3akoH Dypbe. Koaddumment temnonpoBogHoctu. AuddepeHnumansHoe
ypaBHEHHUE TEIIONMPOBOAHOCTH. TeII0eMKOCTh, TEMIIEPATYPOITPOBOTHOCTb.

Paznen 6. «Yucnennvie memoowr». OCHOBHBIE CBEICHUSI O METOJaX KOHEUHBIX JIEMEHTOB, Pa3HOCTEH U
oobemoB. CeTku U ceTouHble (QyHKUMHU. ['paHuuHble W HayajbHbIe YCIOBUS. MeTo/pl anmpoKCUMalUn
ornepatopoB. [lonmHOMMANIBHAS anpoKcUManus U UHTEpHnosAua. CXOAUMOCTh U YCTOHUMBOCTD aJlTOPUTMA.
I'pannuHble 1 HayaIbHBIE yCI0BHA. Bepudukanus pe3yasTaToB YUCIEHHOTO MOJCTMPOBAHUS.

Paznen 7. «Mooenuposanue ghusuueckux noneii 6 npogpamme Elcuty. Mnatepdeiic mporpammsr Elcut. O630p
OCHOBHBIX THIOB 3aja4y. Onucanue 3agaun. CTpykrypa 6a3bl JaHHbIX 3agauu. Co3nanue 3aaaun. OnucaHue
reoMerpun 3anaud. CozmaHue reomerpudeckoi mozenu. [IpuBsi3ka METOK K N€OMETPHUYECKUM OOBEKTaM.
Huckperuzanusa obmactu. OOMEH JaHHBIMM C APYrMMHU IporpamMMamu. BBoj mapamerpoB 3amaun. BBoj
CBOMCTB MaTE€pHaJIOB U TPAaHWYHBIX ycJIoBHH. BBoza cBOWCTB MeTKH. CXEMBI ANIEKTPUUECKUX Lieneil. AHammu3
pe3yabTaToB pemeHus. PopMUpOBaHNE KapTUHBI ITOJI Ha DKpaHe. JIOKaIbHBINA U MHTETPAIBHBIN KaIbKYJIATOP.
AHam3 NIPUCOEIVMHEHHOM JJIEKTpUYecKod 1enu. Mactep BblYMCIIEHHMs IapaMeTpoB. BeIBox pe3ynbTaToB
pacuera mons. Hancrpoiiku. LabelMover. T'apmonwueckuit anamms. Mmmopt sckuzoB  SolidWorks.
Beruncnenne yactuyHbix emMkocteil. [IporpammupoBanue HaacTpoek. Pemenne MynbTudU3NUECKUX 3a1a4d U
3a7a4 ONTUMM3ALIUH.

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

5.2.2. ConeprkaHue JUCIUATUTMHBI/MOIYJISI TIO BUJIAM YUEOHBIX 3aHSATHIA.

JlekKnnoHHbBIE 3aHATHSA
Tabmmra 5.2.1

Howmep O06beM, Jac.
Ne | pazpena
w/n | guctmmi| ODO 300 0300
WHBI

Tema nexuun




Ponb 1 MecTo MomenupoBaHus (PU3UYECKUX MPOIECCOB B MPOCKTUPOBAHUH
H3IIETIMI U TIPOIIECCOB B MMPOU3BOJICTBE

1 1,8 2 - - Ansys, COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio
Suite, JMag, Altair Flux, Simcenter MAGNET. Pemaemsie 3amau.
CpaBHeHHe.

INonsTre Mo Kak MaTeMaTHIecKoro oobrekra. Ckanapraoe none. Bekropaoe
mone. TemsopHoe mome. [loBepxHocTHBIe wHTEeTpansl. OmepaTops
lamunerona u Jlamnmaca. I'paguent, porop, nuBepreHuus. Llupkynsaous
BeKTOpHOrO moisi, ¢popmyna Crokca. [lorok BekTopHOrO mois, Gopmyia
Octporpazackoro-I'aycca. YacTHele ciay4au BBIPOXKICHUS TPEXMEPHOU
MOJIENH B TJIOCKYIO MJIM OCECUMMETPUYHYIO.

Tenzopsr nedopmanuii u HanpsbkeHuid. 3akoH ['yka. Moayns FOHra, Mmonynb
cnura, koad¢uuuenr Ilyaccona, napamerpsl Jlame.

duznyeckue BEJIUUUHBI, OMUCHIBAIONINE 3JIEKTPOMAarHUTHOE mosie. TeopeMbl
o uupkymsimun  u  Octporpaackoro-I'aycca uist  3JIEKTPUYECKOTO U
MarHuTHOTO TIoNeld. MarepuanpHble ypaBHEHHS. OIEKTPOCTATHUECKOE
B3aMMOJEHCTBIE, MAarHUTOCTATHYECKOE B3amMoOJeHcTBHE, 3akoH Owma,
9JIEKTPOMArHUTHAsT WHIYKIHS W TOK CMEUICHHUS B CTPYKType YpaBHEHUMA
Makcaeia.

TemmnepatypHoe Tmosie. YpaBHeHHE TemIoBoro OamaHca. ['pagueHT
TeMmepaTypbl, TemoBoii  motok. 3akoH @ypee.  Koadpoumment
TeronpoBoaAHOCTH. JuddepennmnansHoe ypaBHEHHE TEMIONPOBOJHOCTH.
TennoeMKoCTh, TEMIIEPATYPOIIPOBOAHOCTD.

OCHOBHBIE CBEICHHUS O METOJaX KOHEUHBIX 3JIEMEHTOB, pa3sHOCTEH H
00bemMoB. CeTkH U ceTo4yHble (GpyHKUIMU. ['paHUYHBIC U HAaYaJIbHBIE YCIOBHSL.
Meronbl annpokcumanyy oneparopos. IloinHoMuanpHas annpoxcuManus u
HMHTEPIIOJISALINS.

CX0oauMOCTh U YCTOMYMBOCTh AJITOPUTMA. [ paHUUHBIE U HauaIbHbIE YCIIOBHSL.
Bepu¢ukanus pe3ynbpTaToB YHCIEHHOTO MOJICITHPOBAHHSI.

2 4 Wnrepdeiic nporpammer Elcut. O630p ocHOBHBIX THIOB 3aaay. OnucaHue
3amaun. CTpykrypa 0a3pl maHHBIX 3amaun. Co3manue 3amaun. OmmcaHue
reometpun 3anaun. Co3ganue reomerpuueckoil Moaenu. [lpuBsizka MeTok K
reoMeTpuIecKuM oOBekTaM. Jluckpermsanus obmactn. OOMEH TaHHBIMU C
IpyruMH nporpaMMaMu. BBox mnapamerpoB 3amaud. BBoj  cBOMCTB
MaTepuaJoB U TpaHUYHBIX YyciaoBuid. BBoax cBoiictB MeTku. Cxembl
8 7 2 JJIEKTPUYECKUX Lened. AHaiau3 pe3yibTaroB peuieHus. DopMupoBaHue
KapTUHBI MOJIsi Ha BKpaHe. JIOKaNbHBIH M HMHTETrpalbHBIM KaJlbKyJATOP.
AHanu3 TPUCOENUHEHHOW OJJIEKTPUYECKOW Ienmu. MacTep BBIYUCICHUS
napameTpoB. BeiBoj pe3ynbTaTtoB pacuera nojst. Haactpoiiku. LabelMover.
Ilapmonnueckuii ananmu3. Mmnopr ackuzoB SolidWorks. Beruucnenue
4YaCTU4YHBIX  eMKocTed. IIporpammupoBaHue  HajcTpoek.  Pemenue
MyJNbTH(GHU3NYECKUX 3a/1au ¥ 33124 ONTHMHU3AIIHH.

Uroro: 16 6 12

HpaKTI/I‘IECKI/le 3aHATHUA
«HpaKTI/I'-IeCKI/Ie 3aHATHA y‘-Ie6HBIM IJTaHOM HE MPEAYCMOTPECHBD

JlabopaTopHbie padoThl

Tabnuma 5.2.2
No Howmep Obmwewm, gac.
. /_n paszena 00 300 0O3®0 HaumeHnoBanwue 1abopaTopHON paboOTHI
JMCIUTUIMHBI
1 2 2 - - OneMEeHTHI TEOpUH MOJIS
2 3 2 - - YpaBHEHUsI TEOPHH YIPYTOCTH
3 4 2 - - Ypasuenus Makcsenna




4 5 2 - - YpaBHeHUs TeIIONEepeHoca
5 6 6 2 2 CocraBneHne YHCIIEHHBIX aJITOPUTMOB pacyeTa HHTErpallbHbIX
BBIPKEHUHN
6 7 2 1 1 W3yuenne natepdeiica mporpammsr Elcut
7 7 2 1 1 Pacnipenenenne ynpyrux HanpsHKeHHAHN Tela MpocToi popMbl
8 7 2 1 1 Konnencarop nepeMeHHOM eMKOCTH
9 7 2 1 1 PacnipeneneHne 3JeKTPUIECKOTO TOKA B IPOBOTHIKE
10 7 2 1 1 Pacder MarHUTHOTO TIOJISI TOCTOSIHHBIX, TAPMOHUYECKUX U
HECTALMOHAPHBIX TOKOB
11 7 2 1 1 Pacyer TeruioBoro moJs Tena npoctoi (opMBI
12 7 2 Harpes nnnmHIpa 1 MeXaHHYECKHE HAPSDHKCHUS
13 7 4 2 2 3armra OTYETOB
Hroro: 32 10 10
CamocrosiTeIbHAS paﬁoTa CTyJa€eHTa
Tabmmna 5.2.3
0 O06mweMm, gac.
Ne Howmep paznena s Tema Bux CPC
/I JTUCIUTLTAHBI 000 300 0300
Ponb ¥ MecTO YHCIICHHBIX
1 1 2 5 5 METOIOB B Hayke u TexHuKe (mo | Hammcanue pedepara
00J1acTsIM)
B
2 2 3 5 5 Pemenne 3ama4 mo Teopun MO PITOMHEHHUE THHOBOTO
pacuera
3 2 2 5 5 Tect «Teopust mosusi» TectupoBanue
IToaroroBka k
4 3 5 10 10 YpaBHEHUS TEOPUH YIIPYTOCTH TECTHPOBaHUIO/
TectupoBaHue
5 4 5 10 10 YpaBraeHus Makcseia Ioxroroska k
tectupoBanuo/ Te
5 IMonroroBka
6 5 10 10 YpaBHeHus TemonepeHoca A
tectupoBanuo/ Te
6 [MoxroroBka
7 5 5 5 CocTtaBieHHe YHCIEHHBIX ! .
nabopaTtopHoi paboTte
AITOPUTMOB pacyera
6 . Odopmienne oTyera 1o
8 10 10 10 MHTETPaJbHBIX BBIPAKCHUIT .
nabopaTtopHo# paboTte
7 ITonroroBska x
9 6 9 9
MogenipoBaHue GU3MICCKUX 71a00paTopHBIM paboTam
i El
10 7 12 18 18 noneit B mporpamme Elcut Odopmnenue oTyera 1o
nmabopaTOpHEIM paboTam
ITakeTbl YUCIEHHOTO
11 8 5 5 5 MOJICITUPOBAHUS (PU3HICCKIX Hanmcanue pedepara
noJiei
HWroro: 60 92 86

5.2.3. TlpenogaBanue AUCIUIUIMHBI BEACTCS ¢ MPUMEHEHUEM CIEAYIOINX BUI0B 00pa30BaTEIHHBIX
TEeXHOJIOTHH:
—  BuU3yanmuzanus ydeOHoro Marepuana B Power Point B nuamoroBoM pexume (JEKIIMOHHBIE

3aHSTHS);

—  IpakTHuecKas paboTa B MaJIbIX Tpynnax (JabopaTopHbie paboThI).

6. TemaTHKa KypCOBBIX padOT/IIPOEKTOB



KypcoBbie paboThl/IpoeKThl y4eOHBIM TJIAHOM HE MPEIyCMOTPEHbI

7. KoHTposabHbIe padoThI

7.1. Mertonuyeckue yKa3aHus JUIs BBIIOJHEHHSI KOHTPOJIBHBIX PA0OT.
TpynoéMKOCTh KOHTPOJIBLHOU paboTHI 4 Haca.

7.2. TemaTuKa KOHTPOJIBHBIX PadOT.
- DJIEMEHTHI TEOPHUH TIOJIS,
- (PM3NYECKHE BEIIMYMHBI, OTMCHIBAIOIINE HIEKTPOMAarHUTHOE TOJIE;
- XapaKTePUCTUKH YHCICHHBIX METO/I0B MOACTHPOBAHUS (PU3NIECKUX TTOJICH.

8. Ouemca pe3yJibTaTOB 0CBOCHUSA )IPICIII/IHJII/IHLI/MOZ[yJIﬂ

8.1. Kputepun onieHMBaHUsI CTETIEHH MTOJHOTHI M KAY€CTBA OCBOCHHS KOMITETEHIMI B COOTBETCTBHH C
IUIAHUPYEMBIMHU pe3yJbTaTaMu 00y4eHus npuBeaeHs! B [Ipunoxennn 1.
8.2. PeliTunrosass cucrema OLICHUBAaHUA CTCIICHU IIOJIHOThI M KadeCTBa OCBOCHUA KOMHGTGHHI/Iﬁ
o0y4aromuxcs 09HOU (opMBbl 00yUeHHUs IpecTaBiIeHa B Tadmuue 8.1.

Tabauna 8.1
Ne n/nt Busl MmeporipusTuii B paMKax TEKYLIEro KOHTPOJIs Kog 1HCCTBO
aJJIOB
1 Tekyias arTecTanus
1 Pedepat «Posib 1 MECTO YHCIIEHHBIX METOJIOB B HAYKE U TEXHHUKE) 5
2 Boinosninenue tunooro pacuera «Teopust moss» S)
3 Tect «Teopust moss» 5
4 Tect «YpaBHEHMS TEOPUHU YIPYTOCTHY S)
NTOI'O 3a nepByr0 TEKYIIYIO aTTECTAINIO 20
2 TeKyIlas aTTecTalus
5 Tect «YpaBHeHus Makcpemna» 5
6 Tect «YpaBHEHUS TEIJIONPOBOTHOCTH 5
7 Beimonnenne u 3amura s1abopatopHoil paboThl «YUHCIEHHBIE alrOPUTMBI 10
pacyeTa UHTErPAIbHBIX BBIPAKECHHI
8 Pedepat «IlakeTbl mporpaMm YUCIEHHOTO MOJEIHPOBAHUSIY 5
HNTOT'O 3a BTOpyIO TEKYIIYIO aTTECTAIHIO 25
3 TeKyIias aTTecTanus
9 Brinmonnenue u 3amura taboparopHoit padotsl «MuTepdetic Elcuty 5
10 Boinonnenue u 3ammura sabopatopHoil paboThl «PacnpeneneHue ynpyrux 5
HanpspKeHUH Tena npocToil popmbi»
11 Beimonnenne u 3ammura gabopaTopHoit paboTel «KoHaeHcaTop mepeMeHHOM 10
E€MKOCTH
12 Bomonnenne w  3ammra  nabopatopHoi  paGotel  «Pacmpenenenue 5
AIEKTPUYECKOTO TOKA B TPOBOTHUKE)
13 Brimonnenne u 3amura gabopatopHoit paboTbl «PacdeT MarHMTHOTO MOJS 10
TIOCTOSIHHBIX, TAPMOHWYECKUX M HECTAIIMOHAPHBIX TOKOBY
14 Brimonnenue u 3amura nadopaTopHoit paboThl «PacdeTr TemoBoro mnosis reiaa 5
pocToil GopMbI»
15 Breimmonnenne u 3amuTa jgabopaTopHOM paboThl «HarpeB unwmnmHApa u 15
MEXaHHUYECKUE HAMPSKEHUS
HNTOT'O 3a TpeThI0 TEKYIIYIO aTTECTAIUIO 55
BCEI'O 100




8.3. PeliTuHroBass cucremMa OLIGHUBAHHS CTENEHH IIOJHOTHI M KauecTBa OCBOCHUS KOMIIETEHIIMN
o0yJaroImuxcs 3a04HOM, OYHO-3a0YHOM (OPMBI 00YUEHHUs TpeAcTaBiIeHa B Taduuie 8.2.

Tabnuua 8.2
No i/t Buapl MmeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS KonunyecTBo 6amios
1 Pedepar 10
2 KoHnTtposbHas pabota 15
3 Brimonnenue u 3amuTa 1a60paTtopHOi paboThI U«qncneHHme 15
ITOPUTMBI pacueTa UHTETPAJIbHBIX BBIPAKECHUI»
4 Brimonnenue u 3ammra jaboparopHoii padotsl «MuTepdetic Elcuty 10
5 Brimonnenue u 3amura JrabopatopHoii paboTsl «PacnpeneneHue 10
YIPYTUX HANpsHKEHU Tejia npocToil opMb»
6 BBIHOJ'IHGHI/EC u 3amnura JabopatopHoil pabotsl «Konnencatop 10
MEPEMEHHON eMKOCTH»
7 Brimonnenue u 3amuTa naboparopHoit padotsl «Pacnpenenenue 10
AJIEKTPUYECKOTO TOKA B IPOBOJIHUKEY
8 Boinonnenue u 3amura jabopaTopHoil paboTsl «PacueT MarHuTHOro 10
110JIs1 OCTOSIHHBIX, TAPMOHUYECKUX U HECTALIMOHAPHBIX TOKOBY
9 Brinonnenue u 3amura 1adoparopHoit pabotsl «Pacder TeraoBoro 10
OJIsl TeJIa MPOCTON (HOPMBI»
100

9. YuedHo-MeToaMYecKOe M HHPOPMALMOHHOE O0ecTieyeHHe TUCIUTLTUHBI/ MOy IS

9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe TpodheccCHOHaNIbHBIE 0a3bl TaHHBIX U UHPOPMALMOHHBIE CIIPAaBOYHBIE CHCTEMBI.

9.3.

CoGctBennas nonnorexcroBas 6a3a (I16/]) BUK TV http://elib.tyuiu.ru/
Hayuno-rexuuueckas 6ubnuorexku ®I'bOY BO PI'Y Hedtu u raza (HUY) um. U.M. ['yOkuna
http://elib.gubkin.ru/

Hayuno-texuundeckas 6udanorexka ®T'BOY BITIO YI'HTY http://bibl.rusoil.net
Hayuno-texnuueckass Oubnuorexka @OI'BOY BIIO  «YXTuHCKMI  rocynapCTBEHHBIN
TexHU4YecKkuil yHuBepceute» http:/lib.ugtu.net/books

baza nannpix Koncynbrant «nekTpoHHas Onbinoreka rexuuueckoro BY3ay
DnekTpoHHO-0MOMHOTeuHas cuctema IPRbookshttp://www.iprbookshop.ru/

000 «M3nparensctBo JIAHDY http://e.lanbook.com

000 «AnextponHoe m3natenbetso FOPAWTY www.biblio-online.rux»
DnekTpoHHO-0MOIMoTeuHas cucrema elibraryhttp://elibrary.ru/

DnektporHo-0ubMoTeuHas cucrema BOOK.ru https://www.book.ru

JIuiieH3MOHHOE W CBOOOJHO pPACHpOCTpaHseMoe MporpaMMHOe obOecredeHue, B T.4.

OTE€YECTBEHHOI'O IIPOM3BOICTBA
MicrosoftWindows;
MicrosoftOfficeProfessional
ELCUT Ilpodeccuonanbubiii (1 nuuensus 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

[Tomemenuss ans TOpOBEACHHUS BCEX BHAOB pabOTHI, MPEAYCMOTPEHHBIX Y4E€OHBIM IUIAHOM,
YKOMIUIEKTOBAaHBI HEOOXOIUMBIM 000PYI0OBAaHUEM U TEXHHYECKUMHU CPEICTBAMU O0yUCHUSI.
Tabnuna 10.1
[lepeueHb TEXHUYECKUX CPEJICTB OOYyUEHUS,
HEOOXOIMMBIX JJIsSi OCBOCHUS UCIIUTLITHBI
(meMoHCTpaInMoOHHOE 000PYI0BAHHKE)
YyeOHast ayTuTOpus AJIs IPOBEIACHIS 3aHATHI JIEKIIMOHHOTO THIIA; KypPCOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHS KypCOBBIX paboT); IPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIIHI; TEKYIIETO KOHTPOJIS U POMEKYTOYHON aTTeCTallun
r. Tiomens, yia. 50 ger Oxkradps, a. 38, ayn. 332
VYuebHas MeOesb: CTOJBI, CTYJIbSA, T0CKa Kowmmbrorep B komruiekTe- 1 mT., skpaH,
MeJIoBasl. IPOEKTOP, aKyCTHUYECKasl CUCTEMA
YyeOHast ayTuTOpHs AJIsi TPOBEIACHUS 3aHATHI CEMUHAPCKOTO TUTIA (JTAOOPATOPHBIX 3aHSITHIA).
YyeOHnas mabopatopusi GU3HMUECKUX METOAO0B HEPA3PYIIAIOIIETO KOHTPOJIS
r. Tiomenb, yia. 50 ger Oxrsaops, a. 38, aya. 322
Komnbrorep B komruiekte -11 mt, mpoekTop,
9KpaH, TeneBu3op LG, mokymMeHT-kamepa,
[TpoexTop Epson EB-95

[Tepeuens o0opynOBaHUS, HEOOXOAUMOTO ISt
OCBOCHHUSI JTUCITUTLITHHBI

Ne i/t

VueOnasg MeOesb: CTOIbI YYCHHUYCCKUC,
KOMITIBIOTCPHBIC CTOJIbI, MAapKEpHasA NOCKa

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meronunyeckue yka3aHus I0 HOJArOTOBKE K HPAKTUYECKUM, JaOOPAaTOPHBIM 3aHATHSIM.
YucnenHoe MopaenupoBaHue (U3MYECKHX ToJjei. MeToauuecKkue YKa3aHus JUIS  BBITOJHEHUS
J1a00paTOPHBIX padoT.
11.2. MeTtoauueckue yKa3aHusl 10 OPraHu3aliy CaMOCTOSITENIbHON paboThI.
YucnenHoe MoAeTUpoBaHue PU3NUECKUX Nojdeid. MeToauueckue ykazaHus 751 CAaMOCTOSATEIbHOM paboTHI.



IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMH U KPUTEPHH X OLleHUBAHUS

Jucnurmuna/Monyne  YucineHHOE MOETUPOBaHUE (PU3MYCCKHX MOJICH
Kopn, nHanpasnenue noarorosku 12.03.01 IIpubopoctpoeHue
Hanpasnennocts [Ipubopsl 1 METOIBI KOHTPOJIS M AUATHOCTHKH

Kox Kog, Kon 1 HaumeHoBaHue Kpurepun oneHUBaHUS Pe3yIbTaTOB O0yUCHHS
HAaUMEHOBaHUE pe3yibTata O0y4eHus 1Mo
KOMIIETEHIINH
UK JUCHUIUTAHE (MOTYJIIO) 1-2 3 4 5
CBoboaHO
He mosxer Ha3BaTh YacTUIHO 3HaeT 3HaeT 60a30BbIC
3Hatb: 31 0CHOBBI OpUEHTUPYETCS B
MaTeMaTHYeCKHe U OCHOBBI YHCJICHHBIX OCHOBBI YHCJICHHBIX
YHUCJIEHHBIX METOJIOB YHUCJICHHBIX METOJaX,
(u3nIecKre OCHOBaHUS, METO/I0B METO/I0B
MOJICTTUPOBAHUS TIOJISL U X MOXET MEPEUUCIIUTD
JieXallye B OCHOBE MOJEIMPOBAHUS NOJISL | MOJEIUPOBAHUSA
BH/IBI - U NOSICHUTD UX
VK-1 YHUCJIEHHBIX METOJOB U UX BUJBI noJsien
: CYILIHOCTb
Crocoben YMmeth: V1 BHINOTHATH
ocymecTBisATh | YK-1.2. npeobpa3oBaHue Mo’KeT BBIITOIHUTD Brimonmser
MOUCK, CucremarusupyeT ¥ mudpepeHuHanbHbIX npeoOpa3oBaHUsL Brmonaser 6a30Bple | mpeoOpa3oBaHUe
KPUTHYECKUH | KpUTHYECKH ypaBHEHHI, He ymeer npeoOpaszoBath npocTeimne npeoOpa3oBaHus nuddepeHInaTbHbIX
aHanu3 U | aHATU3UpyeT OTMCHIBAIOIUX nuddepeHIranbHbIC npeoOpa3oBaHus muddepeHInanbHbIX | ypaBHCHUMN B
CUHTE3 UHPOPMAIIHUIO, ¢usmgeckoe moie, B YpaBHEHHUS B Pa3HOCTHEIE nuddepeHInanbHbIX | yPaBHCHUH B pa3HOCTHBIE
uHpOpPMAIINY, | TOJIYUYCHHYIO 13 Pa3sHOCTHBIC COOTHOMICHHS | COOTHOIICHHUS ypaBHEHUH B pa3HOCTHBIE COOTHOIIIEHHUS.
MNPUMCHATH pa3HbIX HICTOYHHMKOB, AJIA IIOCTPOCHUA Pa3HOCTHBIC COOTHOIICHUS MoxxeT npeIoKuTh
CUCTEMHBIN B cooTBeTcTBMM ¢ HOCICAYIOIINX COOTHOLIEHUS BAPHUAHTHI
moaXxox Uit | TpeOOBaHUSME aJI'OpUTMOB
pelieHus YCIIOBHSIMH 33J1a4H CrpouT OIOK-CXEMBI
MOCTaBJIEHHBIX aJIrOpUTMOB pacueTa
3a1a4 Bmanets: B1 naBeikamMu He nmeeT HaBBEIKOB Mosker noiuei. Moxet
Crpour 06I10K-CXeMBI
MIOCTPOCHHUSI OJIOK-CXEM MTOCTPOCHUS OJIOK-CXEM BOCIIPOU3BECTH BEIOpATh
aJIrOPUTMOB pacyera .
AITOPUTMOB pacyeTra AITOPUTMOB pacyera CTaHIapTHEIE OJIOK- Honeit ONTUMAJIbHBIN
¢usyrueckux nonei (U3NIeCKUX MOJeH CXEMBbI aJITOPUTMOB ’ BapuaHT
OTHOCUTEJILHO

3a/laHHbIX KPUTEPUEB.




Koz,

KOZ( 1 HAMMCHOBAHUC

Kpurepun oneHnBaHuA pe3yabTaTOB 00ydCHUS

Ko
A HaVMEHOBaHUE pe3ynbTara o0y4eHus 1o
KOMITETEHIINT
UK JUCHUIUTAHE (MOJTYJIIO) 1-2 3 4 5
3HaeT IPUHIUIIEI
(dbopmupoBaHus
MOJIeNU 3a1a4H U
MoeT nepednciuT 3aJaHuUs HadaJIbHBIX
3HaeT 0a30BbIE
TIPUHIIATIBI 1 TPaHUYHBIX
3Hath: 31 NPUHIUIBI He 3naer npuHUuUIbl TPUHIUIIBI o
(bopmupoBaHUs ycaoBuid. Moxet
(bopMHUpOBaHUA MOJIEIH (bopMHUpOBaHHs MOJEIH (bopmupoBaHUs
Mojenu 3axaqn. He 1I0Ka3aTh Ba)KHOCTb
3a7]a4y ¥ KOPPEKTHOTO 3a7a4¥ ¥ KOPPEKTHOTO MOJIETIH 33/1a41 U
YK-2. 3HAET IPUHLIUIIBI NIPaBUJIBHOTO
C § SAIAMIS HATAIBHBIX H SANAHIVE HATa IbHbIX | 3aJjaHuUs HAdaJlbHbIX SANAHIB HATAIIbHbIX 3aJjaHus HagaJIbHBIX
ocoOeH o .
I'PaHAYHBIX yCJIOBHUH TPaHUYHBIX YCJIOBUM U TPAHUYHBIX
OTIPECTIATh Y IPAaHUYHBIX - Y IPAaHUYHBIX
Kpyr 3ajgad B yCIIOBUH y YCIIOBUH ISt
paMKax VK-2.1. IIpoBoauT HOJIyYEHUs
MOCTaBJICHHOHN |aHanu3 KOPPEKTHOTO
LeIH U |TOCTaBJICHHOHN ey peueHus
BBIOMpATh u bopmynupyeT v V1 CBobonHO
ONTHMAJIBHBIE | COBOKYITHOCTD MeTh: V1 Gop MHpOBATH ®opmupyer Mozenb B | GOPMHUPYET MOJIETH B
MO/JIeJb B IPOIPaMMHOM . .
CHocoObl WX | B3aMMOCBSA3aHHBIX Moxer MIPOTPaMMHOM cpesie | pOorpaMMHOM cpeze
cpefie YUCICHHOTO He ymeer ¢opmupoBats
pelIeHus, 3azad, KOTOpBIC| . chopMupoBaTH YHCIIEHHOTO YHCIIEHHOTO
MOJIEIMPOBAHUs, B TOM MOJIENb B IPOTPaMMHOHN
UCXOZS n3 | He0OXOIMMO amCIIe CHETEMY cpene TEOMETPHUIO MOJIENH, | MOJACIUPOBAHUS Al | MOJECIHMPOBAHMUS, B
ACHCTBYIOWUX |PCIIUTE  JUIL  ©Q Lo oo EIX 3aJaTh CBOWCTBA 3aJ]aHHOTO THIa TOM YHCIIE CHCTEMY
MIPaBOBBIX JOCTHKEHHUS. Moaeneil 3a7a4un B3AHMOCBA3AHHBIX
HODPM, Mojesen
HMEIOIINXCS Bianeer 6a30BeIMH
pecypcoB U B Bl Bnaneer HaBbIKamMu HaBbIKAMHU CB00OIHO CTPOUT
OrpaHHYeHH J1afieTh: B HABBIKAMH He Bnaneer HaBbIKamMu HOCTPOCHUS HOCTPOSHUS YHCJICHHBIE MOJIENIN
MIOCTPOCHUS YNCIICHHON . . N
HOCTPOEHHUS YUCIICHHON HpOCTEUIINX YHCIICHHOW MOJIeNTN (HU3UYECKOTO IO,
MoJeNH (HPU3HIECKOTO .
Moz (PU3UYECKOro Mo, | Mojeneil ¢busryecKoro nos, AHanuzupyer
TIOJISL, TIPEJICTABICHHS U
HPE/ICTABICHUS U aHAIN3a (U3HYECKOro MOJIS. HPEACTaBICHUS U pe3yJbTaThl

aHaIIN3a Pe3yNbTaToB,
croco6amu BepupuKanum
pe3yIbTaToB

Ppe3ynbTaToB, criocodbamu
BepuHKaLUK PE3yTbTaTOB

He moxer gatn
aHalU3 pe3yIbTaTOB
MOJICITAPOBAHHUS.

aHaIIN3a Pe3yJbTaTOB,
criocobamu
Bepudukauu
pe3yJIbTaToB

MOJIETUPOBAHUS U
CIIOCOOEH BBINOIHHUTb
WX BepU(PHUKALINIO




KAPTA

o6ecneyeHHOCTM ANCLMUNAUHBI y4eBHON U yueBHO-MeToANYeCcKo NiUTepaTypoi

[lcumnnuHa: YucneHHoe MOAENMPOBaHNe GU3NUeCKNX nonen

Koa, Hanpasnexue noarotosku: 12.03.01 MpubopocTpoeHue

HanpasneHHoCTb: Mpubopbl, METOABI KOHTPO/IA U AUATHOCTUKM

Ne
n/m

Haszpauue yue6Horo, yueGHo-
METOAHYECKOro U3aHus,
aBTOp, M34AaTeNbCTBO, BUJ H3JaHH,
roji U3aHus

KonuuecTBo
9K3EMIIPOB
B BUK

KOHTHHTEHT
o0yuaommxcs,
HCTIONB3YIOLIMX

yKa3aHHYIO

JIUTEpATYPY

OGecneyeHHOCT
b 00yyaroLMxcs
NUTEPATYpOi,
%

Hanuuune
3NEKTPOHHOTO
BapHaHTa B
9bC
(+/-)

Bonkos, E. A. Unc/ieHHbIE METOIbI
yue6Hoe nocodue mns Bysos/ E. A.
BonkoB. — 6-¢€ u3a., ctep. — CaHKT-
IMetep6ypr : Jlans, 2021. — 252 ¢c. —
ISBN 978-5-8114-7899-6. — Texker :
31eKTPOHHBIH // JlaHb : 37I€KTPOHHO-
6ubnuoteuHas cucrema. — URL:
https://e.lanbook.com/book/167179

oP

30

100

[Metpuies, K. O. UucneHHble METOIbI
: yueGHo-MeToAMuecKoe nocodue / M.
0. Metpuuies, M. I'. AGGa30Ba. —
VabsiHosek : YalTTY um. U.H.
VabsiHosa, 2017. — 60 ¢. — ISBN
978-5-86045-951-9. — Teker :
3nekTpoHHBlii // JlaHb : 37IeKTPOHHO-
6ubanoreunas cucrema. — URL:
https:/e.lanbook.com/book/112098

oP

30

100

Cna6Hos, B. JI. UucneHHbIE METO/bI :
yue6uuk / B. JI. CnabHos. — CaHKT-
Ietep6ypr : JlaHb, 2020. — 392 c. —
ISBN 978-5-8114-4549-3. — Tekcr :
31€KTPOHHbIH // JIaHb : 9NEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/133925

JP

30

100

Jly6koB, M. B. MoaenupoBaHue
(H3MUECKUX MPOLIECCOB B
3/IEKTPOMArHUTHBIX MOJIAX : yueGHoe
noco6ue / M. B. Ty6kos, U. T
BecHoB. — Ps3anb : PTPTVY, 2019. —

60 c. — TeKcT : 21eKTpOHHbIit // Jlanb :

3NEKTPOHHO-OMGIHOTEYHAs CHCTEMa.
— URL:
https:/e.lanbook.com/book/168312

oP

30

100

Slnos, C. U. YpasHenus
MaTeMaTHIecKoil (PU3MKH : yueGHO-
meroauueckoe nocobue / C. U. SHoB.
— Bapuayn : Antl'TIV, 2019. — 81
¢. — TeKcT : 3MeKTpOHHblii // Jlaus :
31eKTPOHHO-OMbAMOTe HasA cHCTeMa.
— URL:
https://e.lanbook.com/book/139183

P

30

100

Mycrteiikuc, A. U. Hucnentoe
peluenue 3aJia4 TeronpoBOHOCTH :
yueGHoe nocobue / A. M. Mycrelikuc,
J1. T1. FOnakos. — Caukt-ITetepOypr :
BI'TY "Boenmex" um. J[.®. YeTuHosa,
2018. — 41 c. — Teker :

9P

30

100




3neKTpoHHbIH // JIaHb @ 31€KTPOHHO-
6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/122077

Amunpees, B. K. Marematnieckue
MO/ MEXAHUKH CTUIOLIHBIX CPe :
yue6Hoe nocobue / B. K. Anapees. —
Canxr-TletepGypr : Jlaup, 2021. —
240 c. — ISBN 978-5-8114-1998-2. —
TekcT : 3neKTpOHHblit // Jlaub :
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JlonoJiHeHUsI 1 U3MEHEHHUS
K padoueii nporpaMmme JTUCUMIIMHBI (MOXYJIs1)

Ha 20 -20 y4eOHBIN TOJ

B pabouyro mporpaMMy BHOCATCS CIEIYIOIIME JOMONMHEHUS (M3MEHEHUS):

HOHOJ’IHCHI/IH 1 U3MCHCHU BHECC!

JlononHenus (M3MeHeHHs) B pabodyo mporpaMMy pacCMOTPEHBI M OJOOPEHBI Ha 3aceJaHuu Kadeapsl

[IpoTokoi oT « » 20 1. Ne .

3aBenyromuii kadeapoit N.O. Gamunusi._

COI''TACOBAHO:

3aBeyronIuil BeImyckaromen kadeapoi/
PykoBoauTh 00pazoBaTebHON IPOTrpaMMBI N.0. ®damunus._

« » 20 T.






