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1. Ilesm u 3a7a4M OCBOEHUSI JUCIHILIMHBI/MOTYJISA

L{enb MUCIUIUTMHBL: pa3BUTh KOMITIETCHIIUN YUCIICHHOTO MOJICITMPOBAHUSA (PU3NICCKUX TTOJICH.
3amauy TUCLUILIMHEL.

e 3y4ynuTh 0a30BbIc AM(PEpPEeHINATbHBIC U HHTEIPATbHBIC YPABHEHUS, JICKAIIME B OCHOBE OIMHCAHHMS
ANEKTPUYECKUX, MATHUTHBIX, DJICKTPOMATHUTHBIX, TEIUIOBBIX U YIIPYTUX IMOJICH;

® H3y4YUTb U OCBOUTH OCHOBBI METOZ0OB KOHEYHBIX 2JIEMEHTOB U KOHEUHBIX Pa3HOCTEMH;
® OBJIQJIETh METOJIAaMH pa3iokeHus AuddepeHnnanbHbIX YpaBHEHUH B BBIUMCIUTEIBHBIA QITOPHUTM
® OCBOUTH ITPOrPAMMHBIE CPEIbI YUCICHHOTO MOJICTTUPOBAHUS (PHU3UUECKUX MOJICH.

2. Mecto qucuuniuHbl B ctpykrype OITIOII BO

JlucuunianHa OTHOCUTCS K JUCHUIUIMHAM OOIIIEYHUBEPCUTETCKOTO OJI0KA 3JIEKTUBHBIX JUCIUIUIMH TI0
tematuke "Ludposas nmxenepus" 00s3aTeNbHON YacTH Y4eOHOTO MIIaHa.

Heo0xomuMbIME YCITOBUSIMU JIJISE OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:

3HAHHE OCHOB TEOPUHM YIPYTOCTH, TEPMOJUHAMHUKUA M DSJIEKTPOAMHAMHUKH, HHTETPAIBLHOTO U
¢ depeHIMATBEHOTO HCYUCIICHUS, TIPUHITUTIOB paOOThI BRIYHCIUTEIIBHBIX aITOPUTMOB.

yYMEHUS

OTepupOBaThH

(bu3nIeCcKUMH

muddepeHnranbHble ypaBHEHHS

3aKOHaMH,

peuiaTtb IMPOCTLIC HHTCI'PpaJIbHBIC u

BJIaJICHHME HaBbIKAMU pPa0OThl C KOMIBIOTEPHBIMH IPOrpaMMaMU YHUCIEHHOIO MOJEIMPOBAHUS,
METOAAaMH aHAJIN3a IIOJIYYEHHBIX PE3YJIBTATOB U UX IPEICTABICHHUS.

ConeprkaHue JUCLUIUIMHBI SBJISIETCS JIOTHYECKUM NPOJODKEHUEM COJICpyKaHUs AMCLUUILUINH (U3UKA,
TeOpeTHYecKas: MeXaHHKa, MaTeMmaThka, Lu@poBas KyJIbTypa M CIYXUT OCHOBOH Uil OCBOEHUS
JUCLUIUIMH TPOEKTHAs JesATEeIbHOCThb, (PM3WYECKHE METOJbl KOHTPOJS KauyecTBa H3AEIHH, Teopus
(¢u3NYeCKUX TOJeH, SJIEKTPOMAarHUTHBIE M TOKOBHUXPEBBIE METOJbl KOHTPOJS M JAHArHOCTHUKH,
KOMIIBIOTEPHOE MOJEIUPOBaHHE B MPUOOPOCTPOEHUH, IIJIAHWPOBAHME JKCIEpUMEHTa U 00paboTka

JaHHBbIX.

3. Pe3yabTarbl 00y4eHus M0 JMCHUIINHE

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

Ta0muma 3.1

Kox n nanmenoBanue
KOMIIETCHIINH

Kon n nanmenoBanue
HWHJMKATOpa JTOCTHKEHUS
xomnereHin (M/1K)

Kox 1 HanMeHOBaHHE pe3yibTaTa 00y4eHUs 1Mo
JUCITUTUTAHE (MOTYITIO)

VK-1. Cnocoben
OCYILECTRIISATE TIOHUCK,
KPUTHYCCKHUI aHAHN3 U
CUHTE3 HHPOPMALIUH,
MPUMEHATH CUCTEMHBIN
TIOJTXOJT JJTSl PEIICHUS
IIOCTaBJIEHHBIX 3a7a4

YK-1.2. Cucrematusupyer u
KPUTHUYECKH aHAJIN3UPYET
nHpopManuio, NOITyUYCHHYIO U3
Pa3HbIX HCTOYHUKOB, B
COOTBETCTBHUH C TPEOOBAHUSIMH U
YCIIOBUSIMU 3a]auH

3HaTh: 31 OCHOBBI YHCIICHHBIX METOI0B MOJICITHPOBAHHUS
MOJISL ¥ X BUABI

Ymetb: V1 BRIIOTHATH IIpeobpa3oBaHue

i depeHnnanbHbIX YpaBHEHUH, OMMCHIBAIOIINX
¢dusnyeckoe nosie, B pa3HOCTHBIE COOTHOIICHHUS JIIS
MIOCTPOEHHMSI NOCHETYIOIHUX AITOPUTMOB

Bnanets: B1 HaBbIKaMU MOCTPOCHUS OJIOK-CXEM
AITOPUTMOB pacyeTa GU3NIESCKUX MOJCH

VYK-2. Cnocoben
OIpe/IeNISITh KPYT 3a/1a4 B
paMKax MOCTaBJICHHOI LeIH
)5 BI)I6I/IpaTB OIITUMAJIBHBIC
crocoOBl UX PELICHNS,

VYK-2.1. IlpoBoaut ananus
MOCTaBJIEHHOM IENH U
(opMyIHpYyEeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 337134,
KOTOpPBIE HE0OXOAUMO PEIINTh

3HaTh: 32 MpUHIMIB GOPMUPOBAHHS MOJAEIH 3a/1a4 1
KOPPEKTHOTO 33JaH¥sl HAYaJIbHbIX M TPAHUYHBIX YCIOBHH

Ymets: Y2 ¢popMupoBaTh MOJIENb B IPOTPaMMHOH cpeie
YHCJICHHOTO MOJICTUPOBAHUS, B TOM YHCIIE CHCTEMY
B3aMMOCBSI3aHHBIX MOJIeJIei




UCXO0J4 U3 ASHCTBYIOLIUX
MIPaBOBBIX HOPM,
HMEIOIINXCS PECYPCOB H
OTpaHUYEHUMN

JJIAA €€ JOCTHIKCHUA.

Bnagets: B2 HaBbIKaMU TIOCTPOCHUS YHCICHHONW MOIEITH
(U3NIECKOTO OIS, MPEICTABICHHS U aHAJIH3a PE3yIbTAaTOB,
criocobamu Bepu()HUKAUHN Pe3yIbTaTOB

4. O0beM TUCHUNINHBI

OOmmumii 00beM OUCHMILIMHBI COCTABIIAET 3 3aueTHRIX equnui, 108 gacos.

Tabmuna 4.1.
®opma Kype/ AynuTopHBIE 3aHATHSI/KOHTAaKTHas paboTa, Jac. CaMoCTOSTebHAS dopma §
IIpakTuueckue JlabopaTopHble MIPOMEKYTOUHOU
o0Oy4eHust ceMectp Jlexkunn paborta, gac.
3aHITHUS 3aHSITHUS aTTeCTaluu
OuHast 2/4 16 0 32 60 3ayer
3a049Has 3/5 6 0 10 92 3auer

5. CTpykTypa H coep:kaHue TUCHUITHHBI

5.1. CtpykTypa AUCIUILINHBL.

ouyHasi popma o0yuenus (ODPO)

Tab6muma 5.1.1

CTpyKTypa TUCIMILUIMHEI AymuTopHbIe
No TPYKTYpa JICIHILT 3aHATHA, Yac. CPC, | Bcero,
Kon MK OreHOUHBIE Cpe/ICTBA
n/n | Homep HaunmenoBanue qac. yac.
JL IIp. | Jlab.
pazjena pazjena
1 1 Beenenne 1 - - 2 3 YK-1.2 Pedepar
2 2 OneMeHTHI TEOPUH HOJIs 2 - 2 5 9 YK-1.2 TunoBoii pacyer, TecT
3 | g | Ypassemwitcopun 2 | - | 2 5 9 VK-1.2 Tecr
yHOpyrocTtu
YpaBuenus Makcgeia
4 4 | BITCTPAIBHOM I 2 | - 2 5 9 VK-1.2 Tect
g depeHIHaTHEHOM
BUJIC
5 5 Termmoneperoc 2 - 2 5 9 YK-1.2 Tect
YK-1.2 Otuet o 1abopaTopHOA
6 6 YycieHHbIE METOIBI 4 6 15 25 VK21 pabote
Mopenmposase OtueT o 1abopaTopHOA
7 7 (U3UYIECKHX TOJIeH B 2 - 18 18 38 YK-2.1
pabote
nporpamme Elcut
8 g | ATCpHATHBHLE 1| - - 5 6 VK-2.1 Pedepar
TIPOrpaMMHBIE TTAKETHI
3aueT/9K3aMeH - - - 00 00 - -
Uroro: | 16 - 32 60 108 - -
3a0uHas popma odydenus (3PO)
Tabmnma 5.1.2
CrOVKTVDA THCLIALIHHEL AyZIUTOpHBIE 3aHATHS,
Ne PYKTYpa JHe 4ac. CPC, Bcero, Kon MJTK O1eHOYHbIE
n/m Howmep yac. yac. A cpencraa
HaumenoBanue pasgena JL Ip. JIab.
paszena
1 1 Beenenne - - - 5 5 YK-1.2 Pedepar
KonTponbna
2 2 DJeMEHTbI TEOPUH OISt 0,5 - - 10 10,5 VK-1.2 st pabora,
TecT




Konrponbna
3 YpaBHEHUs TEOpHUHU YIIPYTOCTU 0,5 - 10 10,5 YK-1.2 s paboTa,
TeCT
VYpaBHeHus Makcsesia B Kontponsna
4 HHTETPAILHOM H 0,5 - 10 10,5 VK-1.2 s pabora,
i epeHIMATLHOM BHJIC TECT
KonTponbna
5 Tennonepenoc 0,5 - 10 10,5 YK-1.2 s paboTa,
TeCT
Ortuer no
6 UncneHHbIe METOBI 2 2 14 18 YK-1.2 nabopaTopH
VK-2.1 N
ol pabore
MonemnupoBanue GU3NIECKUX Oraer o
7 . 2 8 25 27 YK-2.1 nabopaTopH
nioseit B mporpamme Elcut N
ol pabore
8 AnbTepHaTUBHBIE IPOTPaMMHBIE ) ) ) 4 4 YK-2.1 Pedepar
MaKEThI
3auer/3K3aMeH - - - 4 4
HUroro: 6 - 10 92 108

5.2. ConeprxaHue JUCIUATUTMHBI/ MOTYIIS.

5.2.1. Coneprkanue pa3aenoB AUCUUTUTMHB/MOAYIIS (IMAAKTHYECKIE €AMHUIIBI).

Pazmen 1. «Bgedenue». Pomb 1 Mecto MopenupoBaHHS (U3MYECKHX IPOIECCOB B NMPOCKTUPOBAHHU
U3JIETIMI U TIPOLIECCOB B ITPOU3BOJICTBE.

Paznen 2. «Onemenmur meopuu nonsy. Ilonstie nosust Kak MaTeMaTudeckoro oobekra. CKalnspHoOe MoJe.
Bekropnoe none. TenzopHoe mone. [loBepxHocTHble uHTerpaibl. Oneparopsl ['ammiibToHa u Jlarmaca.
I'paguent, porop, nuBepreruus. Liupkynsius BekTopHoro nois, popmyiaa Crokca. [ToTok BeKTOpHOro 1o,
dopmyna Octporpanckoro-I'aycca. YacTHble cilydaun BBIPOKAEHHS TPEXMEPHOM MOJEIM B IUIOCKYIO WU
OCECHMMETPHUHYIO.

Pasnen 3. «¥pasuenus meopuu ynpyeocmuy. Tenzopbl nepopmanuii u HanpsbkeHuil. 3akon ['yka.
Monyns FOura, Mmogyns casura, kodgduiment [lyaccona, mapamerpsi Jlame.

Paznen 4. «Vpasnenus Maxceenna 6 umwmecpanvhom u ougpghepenyuanvnom euoe». Dusmueckue
BEJIMYMHBI, OMMCHIBAIOIIHE dJIEKTpOMarHuTHoe nose. Teopemsl o mupkysiiun U Octporpaackoro-Iaycca mis
ANIEKTPUIECKOTO ¥ MAarHUTHOTO TIOJNie. MarepranbHble ypaBHEHHS. DJIEKTPOCTaTHYECKOE B3aUMOJICHICTBHE,
MarHUTOCTaTUYECKOE B3aWMOJEUCTBHE, 3aKOoH OMa, SIIEKTPOMAarHWTHAas HWHIAYKIUS M TOK CMEIICHUS B
CTPYKTyp€ ypaBHEHMI MakcBeia.

Paznen 5. «Tennonepenocy». TemmeparypHoe 1mone. YpaBHEHHE TeIUioBoro Oananca. ['pagueHt
TEMIIepaTypbl, TEIIoBoil MOTOK. 3akoH Dypbe. Koaddumment temnonpoBogHoctu. JuddepeHnumansHoe
ypaBHEHHUE TEIUIOMPOBOAHOCTH. TeII0eMKOCTh, TEMITEPATYPOITPOBOTHOCTb.

Paznen 6. «Hucnennvie memoowr». OCHOBHBIC CBEJICHHS O METOJIaX KOHEYHBIX JJIEMEHTOB, pa3HOCTEH H
oobeMoB. CeTku ¥ ceTo4Hble (DyHKIMU. ['paHWuHBIE W HaYaldbHBIC YCIOBHSA. METOIBl amMmpOKCUMAIIUU
oreparopoB. [lommHOMHANTEHAS AMTPOKCUMAITUST ¥ UHTEPONAIH. CXOAMMOCTh M YCTOWYMBOCTH JITOPUTMA.
['pannyHbIe ¥ HauaNIBLHBIE YCIOBUS. Bepudukarius pe3yibTaToB YHCISHHOTO MOICIMPOBAHKSI.

Paznen 7. «Mooenuposanue ¢husuueckux nonei 6 npoepamme Elcuty. Unurepdeiic mporpammer Elcut.
O030p OCHOBHBIX THMOB 33j1a4. Onucanue 3amaun. CTpykTypa 0a3bl naHHbIX 3afaud. Co3gaHue 3a/1auu.
Omnucanne reomerpun 3amaud. Co3gaHue reomerpuueckod mozenu. [IpuBs3ka METOK K IeéOMETpUYECKUM
oobekTam. [luckperuzamust oomactu. OOMEH JTaHHBIMU C JPYTUMHU IporpaMMamu. BBoj mapameTpos 3a1aun.
BBox CBOMCTB MarepuanoB M TPaHWYHBIX yciaoBHH. BBox cBOMCTB MeTKH. CXeMBbI JEKTPUUECKHUX LIEHEH.
AHanmmu3 pe3ysbTaToB pelieHuss. PopMUpOBaHUE KapTUHBI MOJIA HA 3KpaHe. JIOKATbHBI M WHTErpaJbHbIN
KaJIbKYJIATOp. AHaN3 NPUCOETUHEHHON JJIEKTPUUYECKOM Iieru. Mactep BbIUMCIIEHHs ITapaMeTpoB. BuiBog




pesynbraToB pacuyera mnois. Hancrpoiiku. LabelMover. I'apmonmueckuit ananmus. WMmopt 3cKu3oB
SolidWorks.  Bplumcienne  4YacTHUHBIX ~ eMKocTe.  [IporpammupoBanme  HaacTpoek.  Pemienue
MYJIBTH()U3NUECKUX 33714 U 33]1a4 ONITUMU3AIIHH.

Paznen 8. «AnvmeprnamusHvie npocpammmuvle naxemol MOOenuposaHus Gusuueckux 3aoauw». ANSYS,
COMSOL Multiphysics, Solidworks Simulation, OPERA, CST Studio Suite, JMag, Altair Flux, Simcenter
MAGNET. Pemaemsie 3anaun. CpaBHEHUE.

5.2.2. ConeprkaHue AUCIUTUTMHBL/MOTYIIS TI0 BUJIAM YYEOHBIX 3aHSTHA.
JleKHOHHbIE 3aHATHSA
Tabmuma 5.2.1

Howmep O0newMm, vac. Tema nekuuu
Ne | pazgena
o/n | mucuumi| ODO 300

HHBI

Ponb n MecTo MonenupoBaHus (GU3MIECKUX IPOLECCOB B MPOSKTHPOBAHUI
U37EINHI U TIPOLECCOB B IPOU3BOJICTBE

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

IMonsiTne mons Kak MaTeMaTHdeckoro oObekTa. CkamsipHoe moIe.
Bekroproe mome. TenzopHoe mone. IloBepXHOCTHBIE HMHTETPAJIBL.
Oneparopsl 'amunbrona u Jlammaca. I'panueHT, poTop, AUBEPreHIMS.
[upkymsiuust BekTopHOTO 1107151, hopmyna Ctokca. I[ToTok BeKTOpHOTO OIS,
¢opmyna  Octporpaackoro-I'aycca. YacTHble cioy4anm  BBIPOXKICHUS
TpPEeXMEepPHON MOJEIH B INIOCKYIO WM OCECUMMETPHUYHYIO.

Tenzops! gedopmaruii u HanpspkeHuit. 3akon ['yka. Moayns FOnra, moayinb
capura, koddduuuenr [Tyaccona, mapamerpsl Jlame.

duznyeckue BEIMUNHBI, ONMUCHIBAIOIIUE dIEKTPOMAarHUTHOE moJie. Teopembl
o mupkymsimuun U Octporpaackoro-I'aycca uist  3JIE€KTPUYECKOTO H
MarHuTHOTO ToJjei. MaTepuanbHble YpaBHEHHs. ODIEKTPOCTaTUYECKOE
B3aMMOJIEHICTBHE, MarHUTOCTATHYECKOe B3auMojencTBue, 3akoH Owma,
9JIEKTPOMArHUTHasE MHAYKLUUS U TOK CMEIIEHUs B CTPYKTYpE YpaBHEHHM
Makcseia.

TemneparypHoe 1one. YpaBHEHHE TeIUIOBoro OamaHca. ['pamueHT
TEeMIepaTypbl, TemioBoi TOTOK. 3akoH @ypee. Koaddumuent
TeIIoNpoBoHOCTH. JnddepeHnuanbaoe ypaBHEHHE TEIUIONPOBOIHOCTH.
TennoeMKoCTh, TEMIIEpaTypOIIPOBOAHOCTD.

OCHOBHEIC CBCJACHHUA O METOAAaX KOHCYHBIX JJICMCHTOB, pa3HO0TCI7[ n
00beMOB. CETKH U CETOYHBIE (I)yHKL[I/II/I. rpaHI/I‘IHLIG 1 Ha4aJIbHbIC YCJIOBHH.
MeTtoapl arrpoKCUMaIu OnepaTopos. IlonunomuanpHas arrIpoKCUuMaInus
1 UHTCPIOJIAIMA.

CXOOMMOCTh W YCTOWYMBOCTH aIrOpHUTMa. [paHHMYHBIE U HadaJbHBIE
ycnoBus. Bepudukarus pe3yapTaToB YUCICHHOTO MOJICIHPOBAHMUSL.

2 Wntepdeiic nporpammer Elcut. O630p oCHOBHBIX THIIOB 3agad. Onucanne
3amgaun. CTpykTypa 0a3bl maHHbIX 3amadn. Cosnanue 3amaud. Omnucanwe
reoMerpun 3agaun. Co3aHue reoMeTpuueckoit Mojaenu. [IpuBsizka METOK K
reoMeTpuueckuM oObekTam. Juckperuzanus obnactu. OOMEH JaHHBIMH C
JIpyruMu nporpammamMu. BBon mapamerpoB 3amaun. BBoja  cBoiicTB
MaTepuajoB M TpaHWYHBIX YycjoBuil. BBox cBoiictB Merku. Cxembl
8 7 2 JJIEKTPUUYECKUX Leneil. AHaiu3 pe3yibTatoB peuieHus. dopmupoBaHue
KapTHHBI TOJsI Ha dSKpaHe. JIOKambHBIH M WHTETPANBHBIA KaIbKYISTOP.
AHanu3 NPUCOETMHEHHOW SJIEKTPUYECKOM Lenu. Mactep BbIYHUCICHUS
nmapameTpoB. BeiBo pesynbraToB pacuera moiusi. Hagctpoiiku. LabelMover.
lapmonnuecknii ananu3. Hmmopt acku3zoB SolidWorks. Beraucnenune
4acTHYHBIX  eMKocTeil. IIporpammupoBanue  HajacTtpoek.  Pemienue
MYJIbTA(OU3NUECKHX 3a7a4 U 3a7a49 ONTHMHU3AIINY.

Hroro: 16 6




IIpakTHyeckue 3aHATUS

«HpaKTI/ILICCKI/IC 3aHATHUA y‘Ie6HBIM IIJTaHOM HE IPEAYCMOTPCHBID»

JlabopaTopHbie padoThI

Tabmuma 5.2.2
o Howmep O0Obem, yac. HaumenoBanue 1abopaTopHoi paboThl
i pa3zena 0O 300
JVICIUIITHHBI
1 2 2 - DJIeMEHTHI TEOPHH TIOJIS
2 3 2 - YpaBHEHUS TEOPUH YIIPYTOCTH
3 4 2 - Ypasraenus Makcsemina
4 5 2 - YpaBHEHUS TEIUIONIEPEHOCA
5 6 6 2 COCTaBnerIe YHCJIEHHBIX aJITOPUTMOB pacueTa HHTETPabHBIX
BBIPAKCHUH
6 7 2 1 N3yuenue unrepdeiica mporpammsl Elcut
7 7 2 1 Pacmipenencare ynpyrux HalpspKeHHH Tella TPOCTON (hOpPMBI
8 7 2 1 Konnmencarop nepeMeHHOH eMKOCTH
9 7 2 1 PacmipenencHne 3MeKTPUIECKOTO TOKa B TPOBOTHUKE
10 7 2 1 Pacuer MarHUTHOTO ITOJISI TOCTOSIHHBIX, TAPMOHUYECKHUX U
HECTallMOHAPHBIX TOKOB
11 7 2 1 Pacuer TemoBoro momus Texa mpocToi GopMeI
12 7 2 - Harpes nnnnaapa u MexaHIHIECKIE HATIPSIKCHUS
13 7 4 2 3ammra OT4ETOB
HUroro: 32 10
CamocrosTeabHas pa60Ta CTya€eHTa
Tabnuua 5.2.3
Ne Howmep paznena O0BewM, Jac. Tema Bun CPC
n/n IUCHUITIAHEI 0DO 300
Posb 1 MecTo YHCIIEHHBIX
1 1 2 5 METOJIOB B Hayke u TexHuke (mo | Hammcanme pedepara
o0nacTsim)
BrinosiHeHuEe TUIIOBOTO
2 2 3 5 Pemenue 3aa4 o TeOpux MO
pacuera
3 2 2 5 Tect «Teopust moms» TectupoBanue
TToxroroska k
4 3 5 10 YpaBHEHUS TEOPHH YIPYTOCTH | TECTHPOBAHUIO/
TectupoBaHue
5 4 5 10 VYpasuenus Makcsenna Hoarotosia K
tectupoBanuio/ Te
6 5 5 10 VYpaBHeHUs TeIIonepeHoca ToaroTosia K
tectupoBanuio/ Te
7 6 5 5 CocTaBlieHHE YUCICHHBIX Toaroroska If,
AIFODHTMOB pacyera nabopaTtopHoi pabore
8 6 10 10 HMHTETPalbHbIX BBIPAKEHHUH Oq)OPMHeHHevOquTa 1o
nabopaTtopHoi paboTe
9 7 6 9 IloaroToBka k
MogenpoBaHue Gr3HIECKIX 712060paTOPHBIM paboTam
10 7 12 18 niosieid B mporpamme Elcut OdopmiteHne oTyera 1o
712060paTOPHBIM paboTam
11 8 5 5 Takerer aueienroro Hamcanue pedepara
MOJICIIMPOBAHHUS (PU3MIECKUX




| noJien

Uroro: 60 92

5.2.3. IlpenogaBanue AUCIHUIUIMHBI BEACTCS ¢ MPUMEHEHUEM CIEAYIOIIMX BUIOB 00pa30BaTEIbHBIX
TEXHOJIOTUH:

—  BuU3yanmsanus ydeOHoro marepwana B Power Point B nmamoroBoM pexume (JCKIIMOHHBIC
3aHATHA);

—  TpakTHueckas paboTa B MajbIX rpymmax (1abopaTopHbie paboThI).

6. TemaTHKa KypcOBBIX padOT/IPOEKTOB

KypcoBbie paboThl/poeKThl yUeOHBIM IUIAHOM HE MIPEIYCMOTPEHBI

7. KoHTpoJbHbIe padoThl

7.1. Metoauyeckue yKa3aHusl ISl BBIIOJIHEHUSI KOHTPOJIBHBIX PaloT.
Tpyno€mkocTs KOHTPONBHOM paboThI 4 yaca.

7.2. TemaTuKa KOHTPOJIbHBIX paboOT.

- 3JIEMEHTHI TEOPUH TOJIS;

- (hu3nuecKue BeIMYUHBI, ONHMCHIBAIOIINE 3JIEKTPOMAarHUTHOE MOJIE;

- XapaKTePUCTUKH YUCICHHBIX METO0B MOACIUPOBaHUS (PU3NUECKUX MOJIEH.

8. OueHka pe3yJbTaTOB OCBOCHUS TUCHUILIHHBI/MOTYJIS

8.1. Kpurepun orieHuBaHMs CTENIEHU MTOJHOTHI U Ka4eCTBA OCBOCHMS KOMIIETEHIMI B COOTBETCTBHUHU C
IUTAHUPYEMBIMH pe3yiibTaTaMH 00yueHus npuBesieHs! B [Ipunoxenun 1.

8.2. PeliTuHroBass cucreMa OLIGHUBAHMs CTENEHM IOJHOTHI M KauecTBa OCBOEHHUS KOMIIETEHIUH
oOyuaroluxcst O4HOM (popMbl 00yUeHHUs MpecTaBiIeHa B Tabnuie 8.1.

Tabauna 8.1
Ne n/mm Bunsr Mepornpusituii B paMkax TEKyIIero KOHTPOIIs Kog HHECTBO
QJIJIOB

| Texymias aTTecTanus
1 Pedepat «Ponb u MECTO UHCIIEHHBIX METOZIOB B HAYKE M TEXHUKE)» 5
2 Brinmonnenue tunoBoro pacuera «Teopus moss» 5
3 Tect «Teopust mosi» 5
4 TecT «YpaBHEHHS TEOPUU YIIPYTOCTH 5
NTOI'O 3a epByro TEKYIIYIO aTTECTAIHIO 20

2 TeKylas arTecTalus
5 Tect «YpaBHenuss MakcBesia» B
6 Tect «YpaBHEHUS TEILUIONPOBOIHOCTH 5
7 Breimonnenne wu 3ammura J1abopaTopHOM paboThl «YUHUCIIEHHBIE aNTOPUTMBI 10

pacuera MHTETPATbHBIX BBIPAKCHHIN)

8 Pedepart «IlakeTsl mporpamMm YUCIEHHOTO MOJCIUPOBAHHSI 5
HNTOI'O 3a BTOPYIO TEKYILYIO aTTECTALIUIO 25

3 Tekymias arTecTanus
9 Brimonaenue u 3amnura 1adboparopHoit padotsl «MaTepdeiic Elcuty 5
10 Brmmonnenne wu 3ammura sabopatopHoil paboTel «PacmpeneneHue ympyrux 5

HaIpsDKEHUH Teaa MPOCTO POpPMBD»




11 BrimonHenne u 3ammTa jgabopaTtopHor paboThl «KoHIaeHcaTOp MepeMeHHOM 10
€MKOCTH»
12 Bemonmnenne w 3ammra  nabopatopHod — pabotel  «Pacmpenenenue 5
NEKTPUYECKOTO TOKA B IPOBOJHUKEN
13 Bommonnenue u 3ammra jgabopatopHoit pabotbl «PacueT MarHUTHOrO MO 10
MIOCTOSIHHBIX, TAPMOHUYECKUX U HECTAIIMOHAPHBIX TOKOBY
14 Boinmonnenue u 3ammra s1abopaTopHoil paboThl «Pacder TemioBoro mois Tena 5
pocToil popmMbI»
15 Bemmonnenne u 3ammra gabopatopHoil pabotel  «HarpeB mmmmHIpa wu 15
MEXaHUYECKHUE HAIPSKEHUS»
NTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIUIO 95
BCEI'O 100

9. VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCIUIIMHBI/ MOTYJIsI
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypbl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpeMeHHbIe POdhecCHOHAIbHBIC 0a3bl IaHHBIX U HHPOPMAIMOHHBIC CIIPABOYHBIE CHCTEMBI.
- CoGctBennas nonnorekcroBas 6a3za (I16/1) BUK TUY http://elib.tyuiu.ru/
- Hayuno-texunueckas Oubmuoreku ®I'BOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yokuna http://elib.gubkin.ru/
- Hayuno-texuundeckas 6udianorexka ®T'BOY BITIO YI'HTY http://bibl.rusoil.net
- Hayuno-texnuueckass OubOinmoreka @OI'BOY BIIO  «YXTuHCKHMH  rocynapCTBEHHBIN
TexHUueckuit yausepcuter» http://lib.ugtu.net/books
- baza nannpix Koncynbrant «QnekTpoHHast Oubinoreka rexuuueckoro BY3ay
- DnekTpoHHO-0MOMHOTeuHas cuctema IPRbookshttp://www.iprbookshop.ru/
- OO0 «M3narensctBo JIAHB» http://e.lanbook.com
- 000 «AnexTponHoe n3aarenbetBo FOPAUT» www.biblio-online.rux»
- DnekTpoHHO-0MOMMOTeuHas cuctema elibraryhttp://elibrary.ru/
- DnektporHO-0MbMMoTeuHas cucrema BOOK.ru https://www.book.ru

9.3. JIuueH3MOHHOE U CBOOOJHO PpAacHpOCTpPaHAEMOE NpOorpaMMHOE oOecreyeHue, B  T.4.
OTEYECTBEHHOTO TIPOU3BO/ICTBA

MicrosoftWindows;

MicrosoftOfficeProfessional

ELCUT Ilpodeccuonansubiii (1 auuensus 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

[lepeveHb TEXHUYECKUX CPEACTB 00yUeHUS,
HEOOXOIUMBIX JIJIS OCBOSHUS TUCIIUTUTHHBI
(meMoHCTpaImoOHHOE 000PYI0BAHHE)

[lepeuenb o0opya0BaHUs, HEOOXOAMMOTO 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,
MEJIOBasl. IPOEKTOP, AKyCTHUYECKask 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. Meroanyeckue ykazanus no opranuzanuu CPC
11.1. Meroauueckue yKa3aHUS 10 TIOATOTOBKE K IIPAKTHMYECKUM, JIAOOPATOPHBIM 3aHATHUSM.
YucnenHoe MopaenupoBaHue (u3MYecKUX mojed. MeToauueckue yKa3aHus JUIs  BBIIOJHEHHUS
mabopaTopHBIX padoT.
11.2. MeTtoauueckue yka3aHus 0 OpraHU3ally CaMOCTOSITENIbHOU paboThI.
YucnenHoe MojenupoBaHue (usmueckux mnosied. MeTtoauueckue ykasaHHsl A CaMOCTOSITEIbHOMN

paboThI.



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

Jucnuminna/mMonyins  UncieHHOE MOAEIHpoBaHNe (PU3NYECKHX MOJIeH

Kon, nanpasnenune noarorosku 21.03.01 Hedrerasosoe neno

HanpasnenHocTb

Bypenne HeTAHBIX ¥ ra30BBIX CKBaXKUH; [[pOEKTHPOBAaHKE M AKCILTyaTalMsl CHCTEM TPAHCIIOPTa, XPaHEHUs U cOBITa yriieBOA0po10B; CTPOUTENBCTBO U 00CITYKUBAHUE
CHCTEM TPAHCIIOPTA, XpPaHEHHS U COBITa YIIeBOIOPOA0B; DKCIUTyaTalnus 1 00CIy)KuBaHue 0OBEKTOB JOOBIYM I'a3a, Fa30KOHICHCATa M OA3EMHBIX XPaHMIIHI, DKCIUTyaTalus 1
obciyxuBaHNE 00BEKTOB HOOBIYN HE(PTH; DKCILTyaTaIs U 00CITy)KUBaHHE TEXHOJIOTHIECKIX 00BbEKTOB HE(TEra30BOT0 IPOU3BOICTBA

Kox Kog, Kon 1 HaumeHoBaHue Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS
HauMEHOBaHUE pe3ynbpTata 00y4IeHus 1o
KOMITETEHITUHI
HUIK JUCHUTUTAHE (MOIYIIIO) 1-2 3 4 5
CBoboaHO
He moxer Ha3BaTh YacTuyHO 3HaeT 3naeT 6a30BbBIC
3HaTh: 31 OCHOBHI OPHUEHTUPYETCS B
MaTeMaTHYECKHUE U OCHOBBI YHCJIEHHBIX OCHOBBI YHCJIEHHBIX
YHCJICHHBIX METO/IOB YUCJIEHHBIX METOJAX,
(huznvIecKkue OCHOBAHUS, METOJI0B METOJI0B
MO/JICIUPOBAHMA MOJIS U UX MOXET MEPEUUCIIUTD
JIeKalUe B OCHOBE MOJETUPOBAHUS MO | MOJIEITUPOBAHUS
BU/IBI . U NOSICHUTD UX
VK-1 YHCJIEHHBIX METOJIOB U UX BUJBI noJyiel
. CYILLIHOCTb
Crocoben VK-1.2 VMethb: Y1 BEHIIOIHATH
OCYILIECTBIIATh o MoxeT BBINIOJIHUTD Brimonuser
yux CrcTemaTH3upyer npeoOpa3oBaHue
TIOWCK, A KDHTHUCCKIL U depeHIuanbHbIX npeoOpa3oBaHus BrimonHseT 6a3oBbie | mpeoOpa3oBaHHEe
KPUTHYECKUN aHaE)MSH or ypaBHEHHI, He ymeer npeoGpazoBath mpocTeiune npeoOpa3oBaHus i depeHInanTbHbIX
aHau3 " 1O MELyu/no OTIMCHIBAIOTITIX mddepeHumansHbIe npeoOpa3oBaHus miuddepeHnanbHBIX | ypaBHEHHH B
CUHTE3 Hon '-II)eHH o 1’/13 (uzndeckoe moe, B YpaBHEHHS B Pa3HOCTHBIE quddepeHIUaTbHBIX | YpaBHEHHUH B pa3HOCTHBIE
uHpOpMaIUH, a31¥1>1x Y Pa3HOCTHBIC COOTHOIICHUS | COOTHOIIECHUS YpaBHEHHH B Pa3HOCTHBIE COOTHOILICHHS.
IIPUMEHSATH p IS IIOCTPOCHUA pa3HOCTHbBIE COOTHOILIEHUS Mo3keT npeIoKUTh
o HCTOYHUKOB, B
CHCTEMHBIN COOTBETCTBII C HOCJIEAYOmMMUX COOTHOIIEHUS BapHaHTHI
HOAXOJ [JIs 5 AITOPUTMOB
peneHus TEJeIOOBfIiI:/II/II/IHSM;[:qH CTpOI/IT OJIOK-CXEMBI
NOCTABIEHHBIX | © aJropuTMOB pacyeTa
3a/1a4 Bmaners: B1 HaBeikaMu He nmeet HaBBIKOB MoskeT nojuei. Moxet
CTpout GJIOK-CXEMBI
MOCTPOCHHUS OJIOK-CXEM MOCTPOCHHUS OJIOK-CXEM BOCIIPOU3BECTHU BEIOpATh
aJrOPUTMOB pacyeTa o
JIrOPUTMOB pacyeTa AIrOPUTMOB pacueTa CTaHJapTHBIC OJOK- Honei ONITUMAIIbHBIN
¢busnyeckux mnosei Gbr3HUecKuX TOIeH CXEMBI aJITOPUTMOB ’ BapHaHT
OTHOCHUTEIFHO
3aJJaHHBIX KPUTEPHEB.




Kon,

KOZI 1 HAMMCHOBAHUC

Kpurepun orieHnBaHMs pe3yabTaTOB 00ydEeHUS

Ko
! HalMEHOBAaHUE pe3ynbTara 00y4eHus 1o
KOMIIETEHIIUU
UK JTUCHUIUTAHE (MOJTYJIIO) 1-2 3 4 5
3HaeT NPUHLUIBI
(dopmupoBaHus
MOJIeNU 3a1a4H U
MoXeT nepednciInT 3alaHus HA9aIbHBIX U
3naeT 0a30BbBIC .
3HaTh: 31 NPUHIUIIBI He 3HaeT npuHIMIIEL IIPUHLIMIIBI e — TPAaHUYHBIX YCIOBUU.
(hopmMHpOBaHUS MOJIEITH (hopMupOBaHUS MOJIETH dbopMupoBaHus q)% I— MoskeT mokasartb
VK2 3a/la4d ¥ KOPPEKTHOTO 3a/1a41 M KOPPEKTHOTO Mozenu 3axaqn. He Mogen 1/113 S 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
OTIpeNIeNATh . | TPaHMYHBIX yCIOBHUH N
I'PaHUYHBIX YCIOBUH TPaHUYHBIX YCIOBUH
KpYT 3a7a4 B
AMKAX VYK-2.1. IlpoBogur JUIS TIOJTY4EHUs
p . | aHanu3 KOPPEKTHOTO
MOCTaBIEHHON .
IIOCTaBJICHHON pelIeHus
LeNu U
BBIOUPATH e m \Y% 4 CBoboaHO
P dbopmynupyet METB. bopmup OBaTh ®dopmupyeT MozieNb B | (HhOpMHUPYET MOJECIH B
ONTUMAaJIbHBIC MOJIENTb B TIPOTPaMMHOMN o .
COBOKYITHOCTB Moxet MIPOTPaAMMHOM cpefie | MPOTPaMMHOM cpere
CHocoOBI UX cpele YHCICHHOTO He ymeer ¢popmupoBats
B3aHMOCBSI3aHHBIX . chopMupOBaThH YUCIICHHOTO YHCIICHHOTO
pereHus, MO/JICJIUPOBAHUSA, B TOM MOJIENTb B TIPOTPaMMHOMN
3aa4, KOTOphIC TCOMETPHIO MOJICIIH, MOJICIIUPOBAHMA U1 | MOJICIIUPOBAHUSA, B
UCXOJA U3 qHcIIe CUCTEMY cpene .
N HEO0XO0IUMO 3a7aTh CBOWCTBA 3aJaHHOTO THUIIA TOM YHCJIE CUCTEMY
JCHCTBYIOIINX B3aMMOCBSI3aHHBIX
SIIUTh JUTA e¢ o 3a1a9u B3aMMOCBSI3aHHBIX
IIPaBOBBIX p A Mozeien A o
JOCTIDKEHHUSL. Moenen
HOPM,
Brnaneer 6a3oBbIMH
HUMEIOIIUXCS
pecypcoB u B BI Bnageer HaBbIKaMu HaBBIKaMU CB0OOOTHO CTPOUT
. MajCTE: 51 HABRIKAMM He BrnageeT HaBbIKaMu MOCTPOCHUS MOCTPOCHUS YHCIICHHBIE MOJIENIN
OTpaHUICHIHN IOCTPOCHHUS YUCIECHHOU o o o
MOCTPOCHHUS YHCIEHHON MIPOCTEHIINX YHCICHHOW MOJENTH (U3HYECKOTO MOJIS.
MoJIeNd (PU3UIECKOTO .
MoJienu (GU3UUECKOro Mo, | Mofesen (bu3HIecKoro mos, AHanusupyer
TIOJISL, IPECTABICHUS 1
MIPEJCTaBICHUS U aHAJIN3a (u3UIecKoro mos. MIPEJCTaBICHUS U pe3yabTaTh

aHaJIM3a Pe3y/bTaToB,
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

00ecre4eHHOCTH M CUMIIMHBI y4eOHOM U Y4eOHO-MeToAuYeCKOi JTUTepaTypoi
Jucunmaa YncneHHoe MOIennpoBaHie GU3NIECKUX OIS
Kopx, nanpasnenne noarorosku 21.03.01 Hedrerazosoe neno
Hampasnennocts
bypeHue HEQTAHBIX U ra30BbIX CKBaXKHH; [[poeKTHpOBaHHE H SKCILTyaTalls CUCTEM TPAHCIIOPTa, XPaHEHUS U COBITa
yriieBoopooB; CTpOUTEIBECTBO U 0OCIY)KUBAaHHE CUCTEM TPAHCIIOPTA, XPAHEHHS M COBITA YIIICBOAOPOAOB; DKCILUTyaTaUs H
obciy)xnBaHNe 00BEKTOB JOOBIUHN Ta3a, Ta30KOHACHCATA U MOA3EMHBIX XPAHWIIHI, DKCIUTyaTalus U 00CIyXKHUBaHNE 0OBEKTOB
J100b19M HeTH; DKCIUTyaTalys 1 00CIyKMBaHHE TEXHOJIOTHYECKUX 0OBEKTOB HE)TEra30Boro Mpou3BoICTBA

Ne
/1

HasBanue y4eOHOTr0, y1eOHO-METOANIECKOTO
W3/1aHMs,
aBTOP, W31ATEIbCTBO, BUJ U3JAHUS, TOJ U3JIaHUS

KomnuectBo
9K3EMILISIPOB
B BUK

KontunreHnt
oOyJarormuxcs,
HCTIOJIE3YIOIINX

YKa3aHHYIO

JUTEPATYpY

O0ecrieueHHOCTD
00yJaroIuxcs
JUTEPaTypoOH,

%

Hanuuue
3JIEKTPOHHOTO
BapUaHTa B
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BonkoB, E. A. YucieHnele MeTOOBI : y4eOHOE
nocobue g By3oB / E. A. Bonkos. — 6-e m3x.,
ctep. — Cankr-IletepOypr : Jlans, 2021. — 252
c. — |ISBN 978-5-8114-7899-6. — Tekcr :
AIIEKTPOHHBIN // Jlanp : JNEKTPOHHO-
6ubnuoreyHas cucTema. — URL:
https://e.lanbook.com/book/167179

30
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Vuestnosa, 2017. — 60 c¢. — ISBN 978-5-86045-
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30

100

SAnoB, C. U. YpaBHeHHS MaTeMaTu4eckoi GU3nkn
: yaeObHO-MeToamdeckoe mocobue / C. U. SInoB. —
bapnayn : AntI'T1Y, 2019. — 81 c¢.— Teker:
AIIEKTPOHHBIHN // Jlanp : 3JIEKTPOHHO-
OubmroTeHas cUCTeMa. — URL:
https://e.lanbook.com/book/139183

30

100

Mycreiikuc, A. WM. UucnenHoe perieHue 3amad
TEIUIOTIPOBOTHOCTH : ydebHoe mocobme / A. W.
Mycreiikuc, JI. I1. FOnakoB. — Cankt-IletepOypr
: BI'TY "Boenmex" um. I.®. Ycrunona, 2018. —
41 c.— Tekcr: onekrpoHHbli// JlaHb
JJNeKTpOHHO-OMOmoTeynass cucrema. — URL:
https://e.lanbook.com/book/122077

30

100

AngpeeB, B. K. Marematuueckue Mopaenu
MEXaHHMKH CIUIOIIHBIX cpex : ydeOHoe mocobue /
B. K. Angpees. — Canxkr-Iletepbypr : Jlans,
2021. — 240 c. — ISBN 978-5-8114-1998-2. —
Texkcr : dmekTpoHHBIN / JlaHB : 3JIEKTPOHHO-
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JlonoJiHeHUsI 1 U3MEHEHUS
K padoueii nporpaMmme JUCUMIIJIMHBI (MOXYJIs1)

Ha 20 -20 y4eOHBIN ToJ

B pabouyro mporpaMMmy BHOCATCS CIIEIYIOIIME JOMONIHEHUS (M3MEHEHUS):

HOHOJ’IHCHI/IH U U3MCHCHU A BHECC!

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

[IpoTokoi oT « » 20 1. Ne .

3aBenyrouiuii kadeapoit N.O. Gamunusi._

COI''TACOBAHO:

3aBeyIoNIuil BeITycKaromen kadgeapor/
PykxoBoauTe 00pa3oBaTebHON IPOTrpaMMBI N.0. ®amunus._
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