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JINCT COIrJIACOBAHMA

PABOYAA NMPOIMPAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUAMW ®ENEPAJIbHOIO
rOCYOAPCTBEHHOIO OBPA3OBATE/IbHOIO CTAHAAPTA BbICLLEIO OBPA3OBAHNA (PIrOC BO)

09.03.01 MHhopMaTrKa 1 BbIYUCNIUTENbHAA TEXHUKA

rog Habopa rpynnbi: 2020

MporpaMmmy cocTaBuiI:
Kadegpa 14 PAAVNOSJIEKTPOHHbLIE CUCTEMbI YTPABJIEHUNA

CUHMUbIH Bnagumunp AnekcaHpoBuy, K.T.H., OLEHT

MporpaMma paccMoTpeHa
Ha 3acefaHnmn Kaeapbl-pa3paboTumKa
pa6oueii nporpammbl M4 PAANO3SJIEKTPOHHBLIE CUCTEMbI YTNPABIEHNA

3aBeaytowmii Kacegpoint Ctpaxos C.HO., A.T.H., npod.

MporpammMa paccMoTpeHa
Ha 3acefjaHnn BbinycKatoLlel Kadeapbl
N4 PAANOINTEKTPOHHbBIE CNCTEMbI YTTIPABNEHWNA

3aBeaytowmii kagegpoii Ctpaxos C.HO., A.T.H., npod.



PABOYASI [TPOTPAMMA JUCITATITAHBI
PAINMOTEXHUYECKHWE CUCTEMBI

Paspensl paGoueii nporpaMmel

1. IE/IM OCBOEHWS IMCLMTTTMHEI

2. MECTO JWCLIMIUIMHGI B CTPYKTYPE OOII BO

3. CTPYKTYPA Y COIEPKAHUE QUCHUTUINHEI

4. ®OPMbI KOHTPOJI OCBOEHUS JUCLIATIAHEI

5. YUEBHO-METOIMYECKOE Y MHOOPMALIMOHHOE OBECHEUYEHWE JUCLIATITMHEI
6. MATEPMAJTEHO-TEXHIUYECKOE OBECITEUEHUE JUCLIATUIAHBI

TIpuiokenus K paGodeii nporpaMme JUCIHIUTHHBI

[Mpunoxenne 1. AnHoTalus paboueit MporpamMMet

Tipunoxenwe 2. TexHonorny u (popmel obyueHns

[Mpunoxenue 3. OLeHOUHbIe CPeACTBA U METOAWKH UX NPUMeHeHUs
[Mpunoxenue 4. JTUCT U3MEHEHHH, BHOCUMBIX B pabo4yio IporpaMmy



1. OEJIM OCBOEHUA TN CHVITTINHBI

lenbro 0CcBOEHMA AMCLIMIVIMHEI ABIAETCA HOPMUPORAHTE CAEAYIOMMX KOMITETEHIHM;

TICK-2.1 — criocoGHOCTH OCYL{ECTR/ISTEL KOHLENTYanbHoe, GyHKUMOHAIEHOE U JIOTHUECKOe TIPOEKTUPOBAHIEe
NporpaMMHOTo obectreqeHus 111 GOPTOBLIX BRIYMC/IUTE/BHBIX CHCTEM

IICK-2.4 — croco6HOCTL BHIMTOAHSTL pacyeT W TIPOEKTHPOBAHHE JeTaned, y3/0B W YCTPOHCTB
PaJMOTEXHHYECKMX CUCTEM B COOTBETCTBUM C TeXHMYECKMM 3aJ/jaHHeM C MCTIONB30BAHHEM CPEJACTH
ABTOMATH3aLVM TIPOEKTUPOBaHUA

QOPMUPOBAHKIO KOMIIETEHIMM CTY>KUT JOCTHXKEHHE CAeAYIOIMX pe3y/IbTaros 00pa3oBaHus:
HCK-2.1
3HAHUA:
3HATH NaKeTh! IPUK/IALHBIX MPOTPaMM [T OCYLNeCTRACHUSA 3/IeKTPOLWHAMMUYECKOTO MOJe/THPOBaHHA;
YMeHust:
yMeTb TIPUMEHSNTL TIAKeTbl TIPUKAAAHBIX TIPOTPaMM [  MOAENVWPOBaHMA paboThl  aHTEHH
PaMONTOKALMOHHBIX CHCTEeM;
HABbIKU:
WMeTb HaBblKk DaboThLl B TIakeTax UNPUKAAJHBIX TNPOrpaMM A MOZJeIHPOBAHMA [IMarpaMMbl
HaTIpaB/JIeHHOCTH aHTeHHOH pelneTky PJIC.
HCK-2.4
3HAHUA:
H3yUeHHe MEeTO0B LUMPoORoH 06paboTKy CHrHA/NOB B PAJMOIOKALMOHHBIX CHCTEMAX;
yMeHus:
paspabarbiBaTh NPUIOKEHHUsT /15 LU(PPOBOH 06paboTKK CUTHA/IOB B PAOJIOKALIIOHHEIX CUCTEMAX;




2. MECTO JUCIHHAII/IMHBI B CTPYKTYPE OOIT BO

Jucnunnvia PAJMOTEXHUYECKHWE CUCTEMBI siBsieTcst JUCLIMIUIHHONM 00si3aTe/IbHOM YacTH
Gy10Ka 1 riporpamMMe! TOATOTOBKY 110 HanipasieHuro 09.03.01 Hrgopmamura u ebiqucAumesabHAas mexHUKd.

Copepxanue JUCLMINAMHBEL  sBJISETCA JIOTUUECKMM Tpojo/bxkenueMm pgucumuine:  DU3UKA,
PVBNYECKME OCHOBBI MUKPOOJ/TEKTPOHUKH, MHUKPOITPOITECCOPHBIE
YCTPOUCTBA.

Copepkanne AWMCLMIVIMHBL ABMSIETCS OCHOBOH Ans  ocsoenus aucuuruiid: HAJTEXHOCTD
PAIMOTEXHUYECKNX CUCTEM.

HpeﬂBapmeanme KOMIIeTeHI{NH, C(bOpMI/IpOBaHHI)Ie y O6y‘-IElH)H.{€FOCH [0 Hada/la U3yUeHusa JUCLHHUTI/IMHBL!

* OIIK-1-— CniocobeH NpuMEHSTE eCTeCTBeHHOHAYUHBIE ¥ O0MeMIDKeHePHEIe SHAHMS, MOTOZR!
MaTeMaTHyeCcKoro aHalu3a 1 MOZEeNPOBaHMs, TeOPETHYeCKOTO 1 IKCITEPUMEHTAIBHOTO HCC/IeNOBAHHA B
npogeccHOHaIbHOH JeATeNbHOCTH

¢ JICK-2.3 — CriocofeH peann3oBbIBaTh IPOTPAMME! 3KCTIIEPHMEHTAIBHBIX UCCIIe/JOBAHIH, BK/IOUAS
BEIOOp TEXHMYECKHX CTPe/CTB U 06paboTKy pe3yneTaToB

¢ TICK-2.4 — CriocofeH BLINONHATE PACUeT U MPOEKTHPOBAHUE feTalel, Y3708 ¥ yCTPOWCTB
PafHOTeXHUUYECKWX CHICTEM B COOTBETCTBUM C TEXHWUECKUM 3a7laHueM C UCTIOMb30BAHUEM CPE/ICTB
ABTOMaTH3al{AH TIPOEKTUPOBAHMS

¢ TICK-2.5 — CriocobeH pa3spabarerBarh HMGPOBLIE BRIUUCIUTENBHBIE CHCTEMBI Ha COBPEMEHHOM
UUPpOBOH ieMeHTHON Oase C UCTIONB30BaHHEM COBPEMEHHBIX ITaKeTOB MPHK/IaAHbIX [TPOTrpaMm



3. CTPYKTYPA 1 COAJEPXKAHUE JUCITATI/TUHBI
Ob1as TPYLOEMKOCTb AUCIMILTUHLT cocTasseT 6 3.e., 216 u.

3.1. Coptep)xanue (ANFaKTHKA) JHCHMILIMHL]

AYAUTOPHBIE 3AHATVSH
B KOHTAKTHOH Popme

= &2
s
£5
® [
$E o]
& = o a3 g &
Q 8] o] 2 g B % =g
& 3 = Y 2 £ S8
I Hanmenosanne pasienos H AMAAKTHHECKHX eJHHALL = (=] g o % v E ] & =
& = & b S gE FE L g2 g
5] ) = ¥ EE s 2
&) o 3 a £ &= R
] = 21 5% 3%
© = = [S -
= =}

TCK-2.1
NCK-2.4

Pazgen 1. Obuye cEefeHHA 0 PAAHONOKALHOHHLIX CHCTEMAX.
QOcHoBHEBIE TIONOXEHHSA 31eKTPOAMHAMUKH. OCHOBLL TEOpHU
pacnpoCcTpaHeHHs panoBomH. O63op CBY yerpoiicts, Triet aHTEHH ¥ MX
4 7 MPHMEHEHHE B DAAHO/OKALMOHHBIX CHCTeMax. PH3MUeCKNe OCHOBSE 20 14 14 0 0 6 10 10
PaIMOAOKALIMOHHBIX U3Meperri. MeTogst Orpefenetns KoopamHaT.
TakTnko-rexnuueckie napametpsi PIIC. Knaccudukaums
PAIMOAOKAUMOHHBIX YCTPORCTB U CHCTEM.

Pazje/1 2. PaaM0I0OKAUMOHHLIE CHCTeMBL. BH/bI PaHOMOKaLHY K

4 7 paanonoxaunouﬂux CHCTEM. MHOFOHOBHL[HOHHBIE pWOHOKal.[HOHHL(E
cucTembr. OTpaykarompe cBoiCTBa Uenel. BpiGop 30HAMpYIOIEro curHana
B PJIC. lanbHOCTL PanoI0KaLHORHOTO 0BHapyxeHus.

4 7 Pa3zpen 3. Muorokausannunie PNIC. Moaem muorokanaanHoit PJIC. 8 2 2 0 0 6 10 10
Iponyckuan criocobrocTs Mriorokanansaoi PIC.

Pasgen 4. PagHoTeXHHUYECKHE CHCTEMBI ITOCAAKH U yTIpaBIeHHA

BO3yIIHbIM ABIKenneM (YBJ). Obuwme ceaenns 06 opranusauuu

4 7 ]}J’Bﬂ, ﬂDvVIHLlHTTLI noc"rpoemm M?Teopozior?qecxvix P/IC. . 8 2 5 0 0 5 10 10
AAHOTEXHHUCCKHE CHCTEMBI TOCAJAKH. Cucremst BTOPHYHQKW

paaunonokausy. PJIC 0030pa 1eTHOTD NOAR. ANMaparypa neperiHoi

06paboTky pagnonokauroHHait uabopmau (ATTOW),

Paspen 5. Cenexuun pasrxyupmxca yened (CAL). O6rapyxurem
ABWKYWHXCH Uestell. TIPHHLIMTTB! TOCTPOEHUA YCTPONCTB NoJaBIeHUS
4 7 MacCHBHBIX TtoMeX, TIDUHLMITB! TTOCTPOEHYS dAANTHBHBIX LIM(POBLIX 8 2 2 0 0 6 10 10
ycrpoiscts (ALTY) CILL ®opMuposaHHe L(POBBIX KaPT MapamMeTpoB
NOMeXoBol 06CTaHOBKH.

50 44 10 17 17 6 10 10

Pazpen 6. Bopsa ¢ nomexamu. Criocobu vemabnenun HabmogaemocTn
4 7 0 LeKTOR IPU MACCUBHLIX TIOMEXaX. BOPbDa ¢ NACCUBHBIMU TTOMEXaMA. 8 2 2 0 0 6 10 10
BOpra C dKTHBHLIMY TIOMEXaMH.

Pazgen 7, TipocrpancTseHHan cesekius. [locTpoeHue

4 7 NpOCTPaHCTBEHHOTO TPaKTa copeMeHHblx PJIC. bopuba ¢ nomexamu, 6 2 2 0 0 4 10 10
AEﬁCTByIOU.{I1MM 1o GUKOBBIM JeneCTKaM AVArpaMMel HaPABICHHOCTA.
Bceero 3a 7 cemecTp 108 68 34 17 17 40 70 70
’ Pazgen 8. BopToshie PaJHONOKILMOHNLIE CHCTeMbL. Boprosele
4 . B CHCTEMBI PAHHET0 NPeAYNPeXAeHNs. BolGop 4acToT NOBTOPeHHs B 28 10 10 0 0 18 10 10
Goproseix PJIC. PJIC ¢ cHTe3npoBanieM areprypsl anTerust (PCA).
Pa3zaen 9. Mivepenue napamMerpos curaanos, ONpesenenne yrmoBbix
4 8 KOOP/MHAT B MOHORMIY/ILCHBIX CHCTeMaX. Hemnelinas punbTpaLus 50 0 6 13 13 18 1 10
CUTHaNA. Pa30MKHyTb|E ¥ ORI e WIMEpUTeni. CJIEA?HL[HQ H3MEpHTeNH =
Havipas/ienna.
Pa3zgen 10. OcobeHnoCTH G0PTOBBIX BEIMHCTHTENEH. . 0cofieHnacTi
4 8 Goprossx BuruvcnTenei. Cneunduka 06pabotku curuana 8 GoprosLIX 30 10 10 0 0 20 10 10
BBIYHC/IMTE/ILHbIX CHCTEMAX.
Beero 3a § cemecyp 108 52 26 13 13 ¢ 56 30 30
Bcero mo anciunanue 216 120 60 30 30 9% 100 100
3.2. AyAMTOPHBIA NPAKTHKYM
Ne HoMep 1 HanMeHOBaHUE O6nem,
Tema NPpaKTHYEeCKOro 3aHATHA
n/n pa3aena fuciuinHbl dayj. 4acoB
1 XapaKTepUCTHKY PaIn0/I0KaTOPOB 4
7 Ananus JHepreTiiueCckux COOTHOULLIEHUH npu O6HaPY)KeHI/II/I 4
Paspen 2. 00BeXTOB ¢ omonisto Goprosoit PJIC
3 PaﬂHOHOKaHHOHHHe Brnusnue aTMOC(i)epHLIX 0CaJKOB Ha PAJHOJIOKAOHHOE 4
CHUCTEMBI. obHapyxeHue uesei
4 MO,[[G]’II/IPOBBHI/I@ TIPOXOXKAeHNUA JIMHEeHHO-YaCTOTHO- 5
MOAY/TMPOBAHHOIO CUTHA/IA Yepes (I)I/IJ'H:TP OKaTust
Bcero 3a 7 cemectp 17
5 OHPGILGHEHHE YITIOBBIX KOOPAWHAT B MOHOMIMITY/IbCHBIX 4
P 9. CHCTEeMax.
asgen J. visMepenue -
6 A p Henuuelinas guasTpaiiis napameTpos CUrHasa 4
NapamMeTpoB CUI'HAJIOB.
7 P33OMKHyTbI€ W crepsinre uamMepureni 3
8 CHGAHMHQ H3MePHUTE/IN HaTIpaB/IeHNA 2
Bcero 3a 8 cemectp 13

6




3.3. /labopaTopHEIA NPaKTHKYM

Ne | Homep n HaumeHOBaHue Tema 1a60pATOPHON TPAKTHKYMA O6neMm,
n/n pasaena JUCHHILIHHBI parop P ™ ayj. uacoe
1 Vcenenosanve pagyionoKaLMOAHON CTaHIMHN OMEDKHeH 2
‘pasgenku CEP-3
2 b ) HccneaoBaniie MMHATATOPA PAJUONIOKALIMOHHBIX CHTHA/IOB 4
— - Pa3pen 2.
3 A HccnepoBaHue Criefsiuiero u3Mepurers JanLHOCTH 4
B PaAHOHOKaHHOHHBIe
4 CHCTeMbL. ViccnegoBanre MOHOMMITY/ILCHOTO U3MEPUTES YTTIOBBIX 4
) xoopauHar ¢ PAP u gorniepoBckuMy GUIBETPaMu
5 WccmefoBaHue paiuoI0KalMOHHON CTaHLHH 3
apTutepuiickoit paseeaku CHAP-10
Bcero 3a 7 cemecTp 17
6 ‘Mopenuposanue paGoThl MOHOUMITYTbCHBIX 4
PaJHONIOKalHOHHBIX CHCTEM
7 Pacuet ¥ MOJIeAMPOBAHYE He/THHEHHOH (QDUIBTPALIMH CHTHAA 4
fffffffffffffff Paspen 9. smepenne p AETAD 6 b parl
8  MapaMeTpoB CHTHANOB. PACUeT W MOJIeIMPOBAHHE PAGOTI 3NEMEHTOB PA3OMKHY ThiX 3
W CHeAIIUX W3MepHTeei
9 ‘Pacuer u MofleMpoBaHue paGoThI 3/IEMEHTOB CJIEAALINX 9
M3MEpHUTENeH HarlpaBIeHys
Bcero 3a 8 cemecTp 13
3.4. CamocrosTenibHan pabora crygeHra (CPC)
Ne Homep n HauMeHOBaHHe pazje/ia O6rem,
, CopepxaHue yueOHOT0 33/|aHUA
n/n JACHMI/IHHBL qacoB
H3yueHue AKTHUECKHUX e/IMHUL pa3jena 1
Pazgen 1. O6ijue ceefeHus o y AR AHIHHL Pas
1 C UCTIONL30BAHMEM PeKOMeHZYeMon 6
PaaMOI0KaMOHHEIX CUCTeMax.
- JUTEepPaTyphl
W3yuenne AyjakTHUeCKUX eQUHUL pasjena 2
2 Pazgen 2. PaguonoKaljoHHbIe CHCTEMBI, C WCITONB30BaHUEM DPEKOMeHlyeMOoH 6
nUTeparyphbl
Vi3yueHHe AUJAKTHUECKHUX €JMHUL] pasjena 3
3 Pasgen 3. MHorokaHanesHele PJIC. C UCTI0/IL30BaHUeM peKOMeHAyeMon 6
JINTEPATYPbI
Pasnen 4. PagroTexHuueCKle CUCTEMBI W3syuenue auakTUueCKUX efuHuUL pasjena 4
4 TI0C3JXM U YIIPaBAEHUA BO3JYIIHLIM € UCIO/THh30BAHNEM PEeKOMeHIyeMOH 6
neikennem (YBI). JTATeparypel
. N3yuenue aKTHUeCKUX eJMHHUL] paszesa 5
Paszen 5. Cenexuyus ABKYIIMXCS Leel Y FR AMEHAN DAy
5 (CITLY) C UCTIONB30BAHWEM PEKOMEHYeMOi 6
) JIATepaTypbl
W3yueHue fUAAKTHUECKHX e/{MHUL] pa3jena 6
6 {Pasgen 6. Bopuba ¢ nomexamu, C UCTIO/Tb30BAHMEM PEKOMeHIyeMOH 6
JMTEepaTypbl
WzyueHne AnJakTHUeCKUX eJUHUL pasjena 7
7 iPaszgen 7. TIpOCTPAHCTBEHHAS CeeKLYA. C UCTIO/b30BAHHEM DEKOMeHyeMOou 4
nviTepaTyphbl
Bcero 3a 7 cemecTp 40
W3yuenue AKTHYeCKUX eMHULL paszgena 1
Paspen 8. BopToBeie pagroaoKalOHHbE Y A AMHUN a3l
8 C UCTIONMB30BaHNEM PEeKOMEeHTyeMOM 18
CHUCTEMBI.
JIMTEPaTyPbl
W3yueHue AULAKTUUECKMX eAUHHY pa3fena 2
9 Pazgen 9. Mi3smMepeHuie napamMeTpoB CUTHANOB. |C UCTIO/Ib30BaHUEM PeKOMEHIyeMo 18
JTUTEpaTyphl
U3yuenne aKTU4YeCKUX eJUHUL pasjena 3
Pazgen 10. OcoGeHHocTH GOPTOBBIX Y AU AMHAL Pash
10 o C MCTIONIb30BaHNEM PEKOMEHYeMOi 20
BBLIYHMC/IATEJIEH. .
JIUTepaTy Pl
Bcero 3a 8 cemectp 56




4. @OPMbI KOHTPO/IAA OCBOEHUSA JUCHUIITAHBI

CEMECTP HEJE/IN CEMECTPA
12 3 4 6 7 89 10 '11:12;13 14, 15 16 17
7 JIP: TexK | [ JIP; TekK | JIP | | TexK | JIP JIP | TekK | TekK | pud. 3au.
8

YenmoBHBIE 0003HaUCHYs

» JIP — naboparopHas pabora;
* TexK — BONPOCH! A7t TEKYIEr0 KOHTPO/IS;

e mud. 3a4. — JddepeHIUPOBAHHLIN 3aueT.

TEKyILlaH arrecranyda CTyYIeHTOB NMPOBOAUTCA B JUCKDETHbIC BDEMEHHbIe NHTEDBAJIBI B CJIEAYIOUIUX

dopmax:

» jaboparopHas paboTa;
*  BOMPOCHI /IS TEKYIL[ErO KOHTPO/A.

Pyﬁe)m{aﬂ arrecrauMsa CTYAEHTOR IPOU3BOAWTCA 110 UTOraM TTOJOBHHDBI CeMeCTpa B UIeAYHLNX

dhopmax:

» naboparopHas paboTa;
e BOMPOCHI IS TEKYLIETO KOHTPOJISL.

TIpoMexXyTouHas aTTecTalMs POBOAUTCA B GopMax:

» judbepeHIMPOBaHHbIN 3aUeT;

¢  3K3dMEH.




5. YYEBHO-METOJAYECKOE Y MTHPOPMAITHOHHOE OBECITEYEHUE
AUCIAIUIHBI

5.1. OCHOBHas IATEPATypa MO AUCLUITIMHE:

1. A.J1. Becega, B. A. Cunanupy, E. A. Cunnnpera. Metogps! 06paboTKH CI0XKHBIX PaHOMOKAIMOHHBIX
CHTHAJIOB O cpefHeit 1 Maoi 6a3oi. CTI6.BT'TY "BOEHMEX" um, . @, Ycrrnosa, 2010, 2:1. pec.

2. B. A. Cunuuem, A. J1. Becesa, M. B. 3y6xos. [Ipsmoii iiudposoit cunresarop curdasios. CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2011, 371. pec.

3. B. A. CunnipiH, E. A. CunpiH. IToctpoerye UGPOBLIX QUILTPOB AAANTHBHBIX YCTPONCTB CeIEKLIHN
aprokymxes neneid, CII6.BI'TY "BOEHMEX" um. [i. ®. Yeruuosa, 2009, 77 9k3.

4. B. B. Axusipos, C. W. Hedénos, A. V. Hukonaes. Pafiosiokaljonusie cucreMsl, M.: M3a-80 MTTY um.
baymana. 3onortas konnekuus, 2018, . pec.

5. B. B. Axuspog, C. Y. Hedénor, A. Y. Huxosnaes. PagvonokalmonHbie cucremel. M.: Misa-so MI'TY um.
H. 2. baymana, 2018, 351. pec.

6. B. B. CmupHos, A. A. Copokun, C. FO. Crpaxos. Antenssle petuétku. CII6.5I'TY "BOEHMEX" um. I.
@. Ycrunoga, 2014, 24 3k3.

7. B. B. Yanypckuii. VI36paHHble 3a5aul TeOPHU CBEPXIIUPOKOIIONOCHBIX PaIMO/IOKAIMOHHEIX CHCTeM, M.:

Usp-so MI'TY um. baymana. 3onoTas konnekius, 2017, 3. pec.
. I1. A. Bakynes. Paguonoxaifionssie cictembt. M.: Paguorexnuka, 2007, 6 3k3.
. CnpaBounuk 110 paguonokauuu. M.: Texnocgepa, 2015, 5 3k3.

0 o

5.2. Jono/HyTeNLHAS TUTEpaTyPa N0 JUCLIMILIMHE:
He TpebyeTcs.
5.3. Tleprofuueckue U3AaHNA:

1. ABMaKOCMMYECKOe ITPHOOPOCTpOeHHe;
2. JedopMatinst u paspylreHue MaTepyasos.

5.4. [lepeyenb pecypcoB UH(POPMALIHOHHO-TeIeKOMMYHHUKALMOHHOH ceTH "VIHTepHeT", HeoOXOAUMBIX [/is
OCBOEHHs [IMCLIMITTAHEI, 3IeKTPOHHbIe GUOMOTeUHbE CHCTEMBI:

1. http://e Janbook.com — 3BC Jlany;
2. https://urait.ru — O6pazoBarensHas nardopma «FOpair». [inst By30B ¥ CCY30B..

5.5. ITporpamMmHoe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. VIHQOpMaLMOHHbIe TeXHOJIOTHH:

BammoyiericTBIe ¢ o0yyaoimumMuca nocpescteom JUOC Moodle BI'TY « BOEHMEX» um. 1.®. YcruHosa.


http://e-lanbook.com
https://urait.ru

6. MATEPUAJIbBHO-TEXHUYECKOE OBECITEYEHME JUCIIUTI/TUHBI

6.1. JIeK1iHOHHbIE 33HATHS:
1. Ilpoexrap.

6.2. IIpakTHYeCKHWe 3aHATHA:

1. ITpoexrop;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.3. JIaGoparopHbie 3aHATHA:
1. AHTeHHa U3MePUTe/IbHAS.

6.4. IIpouee:

1. pabouee MeCTo NpenogapaTess, OCHAL[eHHOe KOMIBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboune MeCTa CTY/IEHTOB, OCHALIEHHBIE KOMITHIOTEPAMH C AOCTYTIOM B VIHTepHeT, NpeHa3HavueHHbIe
Iuist paboTh B 31eKTPOHHON oOpa3orare/iLHOH cpege.
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Tipnnoxenne 1
K patoueii MporpaMMe THCHHITUHE]
PAJUOTEXHUUYECKUE CUCTEMBI

AunnoTanus paboueil mporpaMmal

Jucnmmmuua PAJUOTEXHUUYECKUWUE CUCTEMBDI siBAseTcst AUCLIMIIIMHON 00a3aTe/IbHOM 4acTH
6sioka 1 mporpamMmel NOATOTOBKM IO HampasieHuio 09.03.01 HHpopmamuka u @biducaumensHas mexHuKa.
Hucuuniavaa peannsyercs Ha dakysnsrere M VIH$OpMalMOHHBIX U yripasssttoiqux cuctem BITY "BOEHMEX"
M. J1.®. Ycrunosa Kadenpoit 14 PAIVIOO/TEKTPOHHBIE CUCTEMBI YTIPABJ/IEHUA.

AwvcuuruivHa HaueneHa Ha opMUpOBaHTe KomnenmeHyuu:
TICK-2.1 criocofHOCTh OCYILECTB/ATH KOHLENTYa/NbHOe, (DYHKLMOHAAbHOE M JIOTHYECKOe MPOEKTHPOBAHUE
MPOrpaMMHOTO ofecrieyeHHs A/1si GOPTOBBIX BRIYMCUTENTLHBIX CUCTEM;
IICK-2.4 cnocobHoCTe  BBIMOMHATE pacyeT ¥ IPOEKTHPOBaHME JeTased, y310B H  yCTPOMCTB
PaOUOTeXHMUECKUX CHCTEM B COOTBETCTBMM C TEXHMUECKWM 33[jJaHMeM C HCIO/Ib30BaHHEM CPeJCTB
aBTOMATHU3aL1H NMPOEKTUPOBAHMUS.

CO,[IEP)K&HI/IE AWUCLHHIVIMHE! OXBATBLIBAET KPYTI BOIIDOCOB, CBA3AHHBIX C OCHOBAaMH IIOCTDOEHHA M pacyeTa
XdPaKTePUCTUK PagUONOKAOHHBIX CUCTEM.

[TporpaMMo# JUCLHIIIMHBI [Py CMOTPEeHb! C/IeAyIOIIe BHABI KOHTPOJIA:

Tekyijas arTecralus CTy4eHTOB NPOBOAUTCH B JUCKDeTHbIE BpEMEHHbIE MHTEPBALI B CIeAYIOINX
dopmax:
* naboparopHas pabora;
¢ BOIPOCH /75 TEKYILIETO KOHTPOJIAL.

PyGexxnas aTTecTaums CTyAeHTOB TPOM3BOANTCS TI0 UTOTAM TIOJIOBHHBI CEMECTPA B C/Ie/IyIOIHMX
topmax:
e naboparopnas pabora;
*  BOIPOCHI IS TEKYLIErO KOHTPOJISL.

TIpoMexxyTouHast aTTeCTalUs TPOBOAUTCA B HOpMax:
e dpepenIMPOBaHHLIHM 3aUeT;
e 3K3aMEH.

O6iijasi TPYAOEMKOCTh OCBOEHUW JUCIMIVIMHLL cocraeiser 6 3.e., 216 u. TIporpammoi JUCIIMIUIMHEBI

NpelyCMOTPeHB! TeKIMOHHEIE 3aHATHA (60 u.), mpakTiudeckuie 3ausTus (30 u.), maboparopHbiti npakTukyM (30
4.), camMocTodATe/IbHas paboTa crygeHTa (96 a).
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IIpunoxenne 2

x paGoueii porpaMme JHCHHITHHLI
PAANOTEXHUYECKUE CUCTEMBI

TEXHOJIOTYIM U ®OPMbI OBYUYEHUA

PeKoMeH/laliiM 110 0CBOEHHI0 JHCUHUIUINHBI /1A CTyAeHTa

TpyaoeMKoCTb OCBOEHHS JAMCLMIVIMHEL COCTaBseT 216 4., u3 AUX 120 u. ayAUTOPHBIX 3aHATHH, U 96 u.,
OTBe/IEHHBIX HA CaMOCTOATE/IbHYI0 PaboTy cTyzeHTa.

Pekomenzamy 1o pacrtipezieleHMi0  yueGHOTO BpEMEHH 1O BUAAM CaMOCTOATENbHOM paboThl U
pasgenam JUCHHTUTHEL IpUBe/ieHs! B Tabnuie.

KoHTponb 0CBOGHMS JMCLMIIIHBI TIPOM3BOAUTCA B COOTBETCTBMM C ITONOXKEHMEM O TeKYILeM,
PyOeXXHOM KOHTpO/Te yCTIeBaeMOCTH U HIPOMEXYTOYHON aTTeCTaluy 00y qarommuxcs.

DOpPMBI KOHTPOJI ¥ KPUTEPHUH OUEHUBAHUA NPUBeeHb! B IPUIOKeHNN 3 K Paboueil mporpamme.

HaumenoBauue pafoTst Pexomenyemas JuTeparypa prm:;nzxocrb,
Pasgen 1. O0nme cBeieHUs 0 PajUOIOKANHOHHBIX CHCTEMaX.
Crparsounuk no paguonokanuu: M.: Texuocdepa, 2015
(1,2,3)
B. B. Axuspos, C. M. Hedénos, A. V. Hukonaes.
Paguonokatmonssie cucremsl: M.: U3g-s0 MITY um. H. 3.
baymana, 2018 (1,2,3)
W3yuenme JUAaKTHUECKUX I1. A. bakynes. PaguonokaijoHHbie CHCTeMbl: M.
efuHKL pasgena 1 ¢ Pagnorexnuka, 2007 (1,2,3) 6
HCIO/b30BaHUeM B. B. Cmupnos, A. A. Copoxun, C. ). CrpaxoB. AHTeHHbIe
pekomeHzayemow uTeparypel | pemétku: CII6.BI'TY "BOEHMEX" um. [T, @. YCTuHOEa,
2014 (1,2,3)
A.Jl becena, B. A. Cununpe, E. A, Cunnigpsin. Metozs!
06paboTKY C/IOKHBIX PaTHONMOKAUUOHHEIX CATHAIOB CO
cpesHelt ¥ manoi dasoit: CIT6.BI'TY "BOEHMEX" um. /1. @.
YcruHoea, 2010 (1,2,3)
Wtoro no paspeny 1 6
Paspen 2. PaguoiokanoHHbIE CUCTEMBI.
Wsyuenne AHAaK;H%CKHX B. B. Axuspos, C. Y. He¢géxos, A. Y. Hukonaes.
CAMHHL] PA3AE/a < C Paguonokauyonnsie cucteMsi: M.: Yzg-so MI'TY nm. 6
HCTI0/Tb30BAHHEM .
N Baymana. 3onoras koekuus, 2018 (1,2,3,4)
PEKOMEeH1yeMOM JIMTePaTyphl |
Wroro no pasgeny 2 6
Pazgen 3. Murorokananbubie PJIC.
VI3yuernue MAIKTHYECKHX B. B. Axuspog, C. Y. Hedénoes, A. V1. Hukonaes.
€VHULL Pa3ena 3 ¢ Paanonokauyontsle cucremsl: M.: M3g-8o MI'TY um. 6
HCHOHBOBE{HHQEA Baymana. Jonoras konnekums, 2018 (1,2,3,4)
PEKOMeHyeMOH TUTepaTypbl
WUroro o pazgeny 3 6
Pasgen 4. PaquoTexauuecKiie CHCTEMbI IOCAJKH M YIPaB/IeHUus BO3YHIHbIM ABIUKeHneM (YB/).
Wsyuesie ApAakTHeCKHX B. B. Axuspos, C. U. Hedénos, A. 1. Huxonaes.
e/uHmL pasjiena 4 ¢ PamuonokatmoHHbie cuctembl: M. Wisp-Bo MI'TY vm. H. 3. 6
MCII0JIb30BAHHEM
o Baymana, 2018 (1,2,3,4)
DEKOMEH[IyeMOH TUTepaTypbl .
Wroro no pasgeny 4 6
Pazpen 5. Cenekyus gewxymmxcs neaed (CAIT).
Vsyuenue JUAIKTUYECKUX . B.A. Cunnuey, A. J1. Becena, M. B. 3y6xoB. ITpsMoit 6
eJUHUL pasfena S ¢ umbpm;ou cunresarop curHanos: CIIG.BI'TY "BOEHMEX"
HCTIONIb30BaHUEM 3 um. 1. ®. ¥crurosa, 2011 (1,2)
PEKOMEH/1yeMO# IUTepaTyph! | B. B. Axuspos, C. 1. Hegpénos, A. V. Huxonaes.
- PaguonokarmonHste cuctemsl: M. W3g-so MI'TY vm. H. 3.
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baymana, 2018 (1,2,3,4)
B. A. Cuanuem, E. A, Cyrpin, [ocrpoenye LM(POBLIX
GuIbTPOR AJATITUBHEIX YCTPOUCTB CEIEKLIMN ABYKY IMXCH
| yeseit: CTI6.5TTY "BOEHMEX" um. [I. ®. YcTuHoBa, 2009
‘ (1,2,3)

Wroro no pazgeny 5 6
Paspen 6. Bopw6a ¢ momexamu.
gBZ::IHHZfHS;;EHEQCKHX B. B. Axusapos, C. V. Hedénos, A. U. Hukonaes.
AMHHLL, PasA Paguonokauuonnsie cucremet: M.: U3a-so MI'TY um. H. 3. 6
WCTIO/IL30BAHHEM
o baymana, 2018 (1,2,3,4)
PeKOMeH/IyeMOU TUTePATyPhi
""""" Wroro 1o pasgeny 6 6
Pazgen 7. llpocTpancTBeHHAsA CeIEKITHA.
Ie/bg :ﬁHneagnéI;:;H:ecmx B. B. Axuspos, C. U. Hedénog, A. V. Hukonaes.
AMIAG pasly Pa,quonoxaunonﬁme cucteMsl: M.: M31-80 MI'TY um. H. 3. 4
HCITIO/Ib30BAHHEM
N Baymana, 2018 (1,2,3,4)
peKOMeH/yeMoit IIHTEpaTprI ‘
Wroro no pasgeny 7 4
Paspen 8. boproBbie paano/I0KaHOHHbBIE CUCTEMBI.
Iébg:}iﬂneagngla:;n:ecxnx B. B. Axusapos, C. Y. Hedénonr, A. V. Hukonaes.
AVFL Pa3a PagnonokaijpoHHble cucteMsl: M.: U3p-so MI'TY um. 18
HCIIOb30BAHUEM
o Bbaymana. 3onotas xoaiekius, 2018 (1,2,3)
PEKOMeH/yeMOH JIMTepaTyphl
Wtoro 1o pasfieny 8 18
s Paspen 9. 3mepenye napamMeTpoB CHTCHAJIOB,
glag:ﬁﬂneagnéq;:?:ecmx B. B. Axusapos, C. Y. Hedénos, A. Y. Hukonaes.
AMFAL PasA Pa,anonoxauI/IOHHble cucremel: M.;: M3g-so MI'TY um. H. 3. 18
HCTIONB30BAHMEM
N baymana, 2018 (1,2,3)
PEKOMEHAYeMOH TUTeparTyphl
Wroro no pasgeny 9 18
Pazpen 10, OcoGenHoCcTH 60PTOBEIX BHIUACIATENECH,
" B. B. Axusipos, C. U. Hedézos, A. V1. Huxonaes.
N3yuenue fupakTAUe CKUX Pagnonoxaunonﬁme cuctembl: M.: 3g-8o MT'TY um. H. 3.
eMHUL] pasgena 3 ¢ ' Baymana, 2018 (1,2,3) 20
WCTIOMBL30BIHNEM : B. B. Yantypckuii. Vs6paHHble 334a4n TEOPUU
PeKOMeH/IyeMOH JTUTePaTyphl |  CBREPXIUIMPOKOIIONOCHBIX PABUOOKAIIMOHHBIX cUCcTeM: M.:
M3p-so MI'TY um. Baymana. 3onoras kosutekuus, 2017 (1,2,3)
Wtoro no pazgeny 10 20
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Mpnowenne 3
K pafoueit nporpavme AUCHATLIHHBI
PAIMOTEXHWYECKWE CUCTEMBI

®OH/IbI OLIEHOUHBIX CPEJCTB

DOHBI OLIEHOYHBIX CPeZCTE, MO3BO/IICLIVE OLEHUTh pe3ynLTaTel 00yUeHHs 10 JaHHON JUCIUIUTHHE,
BK/TFOUAIOT B Ce0s:

*  BOTIPOCHI A/ TEKYLero KOHTPOIs;
» naboparopnas pabora;

» udgepeHIMPOBAHHBIN 3aueT;

*  9K3aMeEH.

Kpurtepuu onleHuBanus

Bonpocel /11 TEKyIUero KOHTPoJIst

Crygenty npeanaraercst ect u3 10 sonpocos. IIpu NpaBWIbHOM OTBeTe Ha 6-7 BONIPOCOB
BBICTaBJISIETCsI OLIEHKA « Y/IOBJETBOPHUTE/IBHO», TIPH NIPABW/ILHOM OTBeTe Ha 8-9 BONpPOCOB BHICTABASETCS
OljeHKaA «XO0pOoiIo», TIPY NIPaBUILHOM OTBeTe Ha 10 BOIPOCOR BRBICTARIACTCH oueHka «OTAUTHO»

JlaGoparopuas paGota
Homnyck k JIP:
- BONYCK X BBITIOJIHEHUI) NIePBbIX ABYX JIP He 11pefyCcMOTpeH.

- [ OTIYCKa K BRITIOJIHEHMIO TpeThel 1 nocreayiouiux JIP Heobxofuma 3aluTa OfHOM M3 BLINOSHEHHEIX
panee pabor.

Otyer 1o JIP:

JoryckaeTcst BLITIONHeHNe 0T4eTa 1o JIP «BpyYHYIO» WY TIEYaTHEIM CIoCco00M. OTUeT BLITTONHAETCS B
COOTBETCTBUM C TpeboBaHuem cranzapTos ECK/I

3auuTta JIP:

3awmra JIP npegycmarpyiaet obcysxieHne NopsKa pellieHus MpeayCMOTPeHHbIX ee TeMaTHKoH 3aau,
BK/TIOUast MPOBEPKY YCBOEHUSI CTYAEHTOM COOTBETCTIBYIOUINX CBEJIEHHI U3 TeODHH.

JnddepenuporaHHbIi 3aueT
Jonyck x gubdepeHLPOBAHHOMY 3a4eTy O(OPM/ISIETCS IIPY YC/IOBUM TI0THOTO BBITOJTHEHUS BCeX
MEpPOTIPUATHH, 1TPe/TyCMOTPEHHbIX TPAa(HKOM KOHTPOBHBEIX MEPOIIPHATHIA.

Ouenka Ha TuddepeHIMPOBAHHOM 3aueTe (7 CeMeCTpP) BLICTAB/IAETCA KaK Cpe/iHee apUQMETHYECKOe OLIEHOK 3a
TeCTUPOBAHMe Ha TeKyLeM KOHTPOTe.

Ix3amMen

Horyck K 3K3ameny B 8 cemectpe oopMseTcs TIPY YCI0BUH MTOTHOTO BBINIOTHEHHS BCEX
MepOTIPUATHI, TTPelyCMOTPEHHEBIX IpadkoM KOHTDOEHBIX MEPOTIPUSTHIA .
OneHka na sk3amede (8 cemMecTp) BBICTAB/SIETCA KaK cpefHee apudmeTvuecKoe OLEHOK 3a TeCTUPOBaHHUe Ha
TEKyIHeM KOHTpOJie.
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HNacniopt doHAa OLIeHOYHbIX CPEICTB
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4 7 B 200 14 14 0 0 6 10 + 10 | Texywero
CHCTeMaXx. KOHTpOI
Paspgen 2. a6
4 7 |Papuo/0KanOHHbIEe 50 ¢+ 44 ¢ 10 17 17 6 10 | 1g [/'@0oPaTOPHAA
pabora
CHCTEMBI.
Bormpocs! gis
Pazgen 3.
4 7 Mnuorokananasnbie PIIC. 8 2 2 0 0 6 10} 10 TEKYLIEro
KOHTPOJIS
Paspen 4.
PagnoTexauueckue Bornpocsr gist
4 7 [CHCTEeMBI MOCaTKH 1 8 2 2 0 0 6 10 ¢ 10 TEKyIllero
yOpaRJieHNs BO3yLUHbIM KOHTPOJIS
Asmxennem (YB/I).
Paspen 5. Cenexkuus Bornpocur ais
4 7 | ABHKYHIHXCA Hesei 8 2 2 0 0 6 10 1 10 TeKYLero
(COL). KOHTPOJIST
Bornpocs! s
4 | 7 Pasnent.Bopwbac 8 2 2.0 0 6 10|10  Tekymero
[1OMeXaMH.
_________________________ KOHTPO/IS1
Paspen 7. Borpocst gist
4 7 IIpocTpaHcrBenHan 6 2 2 0 0 4 10 | 10 TEKyLLero
CeJIeKIHA. KOHTpO/IS
Bcero 3a 7 cemecTp 1081 68 | 34 | 17 17 40 | 70 ; 70
Paspgen 8. boprosble Borpocer s
4 8 paaMo/0KauMOHHbIE 28 0 10 | 10 0 0 18 10 | 10 TeKyLerc
_cucTemsl. ’ KOHTPOS
4 8 Pasgen 9. i3mepenue 50 | 32 6 13 13 18 10 | 10 JlaboparopHas
rnapamMeTpoB CHI'HAJIOB. pabora
Pa3pen 10. OcobennocTi Bonpocs! g1s
4 8 0oproBBIX BRIuMCAHTENeH.! 30 ; 10 | 10 0 0 20 ; 10 | 10 TeKyuero
. KOHTPOJISA
. Beero 3a 8 cemectp 108 | 52 | 26| 13 13 . 56 @ 30 30
Bcero no gucuun/inHe 216 120 ¢ 60 30 30 96 | 100 | 100
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