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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.03.01 PaguoTexHuKa
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
CunupiH Bnagumup AnekcadZpoBud, K.T.H., JOLIEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PAIMOTEXHNYECKHUE CUCTEMBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-2.1 — CnocobeH BBIMOMHATE MaTeMaTHUeCcKoe MOJe/MpOBaHHe OObeKTOB M TPOLIECCOB IO THITOBLIM
MeTOJMKaM, B TOM UHMCJIe C UCII0/Ib30BaHUEeM CTaHJapTHBIX [TaKeTOB IPUKJIA/IHbIX IPOrpamMm

IMK-2.2 — CmocobeH TMpoBOJUTE IPOrpaMMbl 3KCIIEPUMEHTANbHBIX HCC/IeA0BaHWM, BK/IOUas BbIOOD
TEXHUYECKUX CPEZICTB ¥ 00pabOTKy pe3y/bTaToB

IMK-2.3 — CriocobeH BBITOHSATEL pacyeT U MPOeKTUPOBaHUE JIeTasel, Y3/10B U YCTPOWCTB PaJuOTEXHHUYE CKHX
CUCTEM B COOTBETCTBUM C TexXHWYeCKUM 3aflaHMeM C UCII0/Ib30BaHUEM CpefCTB aBTOMaTU3aliuu
NIPOEKTHUPOBaHUS

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT IOCTH)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IIK-2.1

3HAHUA:

3HATh TIPUHLIUIIL] PYHKLIMOHUPOBAHUS PaIM0IOKAIIMOHHBIX CTaHIIUM;

YMeHU:

YMEThb UCIIO/Ib30BaTh NMPOrpaMMHbIE CPe/ICTBa KOMITBIOTEPHOIO MO/ EeIMPOBAHUU TPU peLIeHUH 3a/ad
MPOEKTUPOBAHUSI PaJiU0I0KALIMOHHBIX CUCTEM;

HABbIKU:

pacueT yKa3aHHbIX PAaKTUYeCKUX YMEHUH C OMOLL[bIO TTPUK/IaIHBIX TTPOrPaMM.
IIK-2.2

3HAHUA:

3HAaTh MaKeThl IIPUK/IAHBIX IPOrpaMM /11 OCYLLeCTBAEHUS 37eKTPOJMHaMUYeCKOr0 MOJeUPOBaHNS;

YMeHUS:

yMeTh TIPUMEHSITh TAaKeThl TPUK/IAZHLIX TPOrpaMM Il MOJeJUPOBaHUS  pabOThl  aHTEHH
Pafvo0JIOKaLIMOHHBIX CUCTEM;

HABbIKU:

UMeThb HaBBIK pa0OTBI B TlaKeTaxX MPUKIAJHBIX TIPOTpaMM /ISl MOJE/UPOBAaHUS [UArPaMMbI
HaITpaB/IeHHOCTH aHTeHHOU perieTku PJIC.
HK-2.3

3HAHUS:

3HATh NaKeThI MPUKIaJHBIX IPOrPaMM JJIs1 TIPOEKTUPOBAHUSA PAJUO/I0KALMOHHBIX CUCTEM;

o01ue cBefleHNsI O PaAMOJIOKAJMOHHBIX CUCTEMAX;

YMeHU:

YMEThb UCIIO/Ib30BaTh NMPOrpaMMHbIe CpPe/CTBa KOMITBIOTEPHOIO MOJEeIMPOBAHUU [PU peLleHUH 3ajad
MPOEKTUPOBAHUSI PaJjUOI0KALIMOHHBIX CUCTEM;

YMeTb CTaBUTH 3a/lauy IPOEKTUPOBAHUS PaZMOI0KALMOHHBIX CTAHLIUM;

HABbIKU:

BJ/IaJleTh HaBbIKaMU pacueTa paZuoJ0KalMOHHbIX CUCTEM;

HaBLIK OTIpe/ie/ieHus 11eJId Y TIOCTAaHOBKHU 3a/iau MPU MPOEKTUPOBAaHUM PaJH0I0KALIMOHHBIX CTaHLIUM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctouninaa PATIMOTEXHUYECKUE CUCTEMDBI siBnsieTcst AUCLUIIIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpasneHuto 11.03.01 PaduomexHuka.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMTEKTPOAUHAMUKA U PACITPOCTPAHEHUE PAJINOBOJIH.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH UCT0/Ib30BaTh TOJIOXKEHUS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U MaTeMaTHKU
[T peliieHys 3a/iau MHXKeHepHOU JlesiTeTbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOATE/ILHO MTPOBOJUTL SKCIIEPUMEHTA/IbHbIE UCC/Ie0BAaHMS U UCIT0/Ib30BaTh
OCHOBHBIE TIpUeMbI 00pabOTKU U TPeICTaB/IeHUs TIOTyUeHHBIX JAHHBIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. O6umume cB 1 0 pajjHoJIoK X
cucreMax. Pusnyeckre 0CHOBbI Paaro/IoKaliiOHHBIX
4 7 n3MepeHui. MeTo/ibl onpe/ienieHust KOOpAUHaT. TaKTHKO- 15 4 4 0 0 11 10 10 10

TexHUueckue napametpsl PJIC. Knaccudukarms
Pa/iM0/IOKaLIMOHHBIX YCTPOICTB ¥ CHCTEM.

Paspen 2. Paguo/i0KanuoHHbIe CHCTeMBbI. Byibl
Pa/IMo/I0KaLMK U Pa/IM0/I0KaLMOHHBIX CHCTeM.

4 7 MHOrono3uLyoHHbIe Pafivo/IOKaLlMOHHbIe CUCTeMBI. 49 38 4 17 17 11 10 10 10
Ortpaskaroliiyie CBOMCTBA Lesieit. Beibop 30HAMpytoLIero curHana
B PJIC. [JanbHOCTb paJiHo/IOKaLIHOHHOTO 06HAPYKEeHHsI.

Paspen 3. MHorokananeHble PTIC. Mozens MHOroKaHaibHOM
o 15 4 4 0 0 11 5 5 5
PJIC. TTpomnyckHasi Crioco6HOCTh MHOTOKaHa/bHo# PIIC.

Paspen 4. PaguoTrexHu4ecKre CHCTeMbI IIOCAIKH 1
ynpasJieHHsi BO3YIUHbIM ABIKeHHeM (YBJ). O61ue
cBezienusi 06 opraHusatuy Y B TIpUHLMITBI TOCTPOEHUS
4 7 MeTeoposorndeckux PJIC. PaguoTexHiuueckue CUCTeMbI 15 4 4 0 0 11 5 5 5
rocazku. CHCTeMbI BTOPUUHO# paauosnokaruu. PJIC o63opa
JIETHOTO TOJIs1. Anmaparypa repBHYHOi 06paboTKu
pajiMo/oKaLoHHO Hpopmaruu (ATION).

Paspen 5. Cenekuus ABWKymxcs neneit (CALL).
O6Hapy)XUTeI ABIKYLIUXCS Lesieid. [IPUHIMIIBI TOCTPOeHHUst
YCTPOICTB 10/aB/IeHHs TTACCUBHBIX TIOMeX. [IPHHIMITBI 17 11 1 1 1
TIOCTPOEeHUs aflaNTUBHBIX LM(pPoBBIX ycTpoiicTs (ALLY) C/L] 6 6 0 0 0 0 0
dopmMupoBaHHe LIM(PPOBBIX KapT apaMeTpPoB TOMeXOBOH
06CTaHOBKH.

Paspen 6. Bopb6a ¢ momexamu. Crioco6bl ocabneHust
4 7 HabmogaeMocT 06BEKTOB MPU MACCHUBHBIX TIoMexax. bopwba ¢ 17 6 6 0 0 11 10 10 10
TIaCCMBHBIMH TTOMEeXaMH. Eopl,6a C aKTUBHBIMU TIOMEXaMH.

Paspen 7. IIpocTpancTBeHHas cesekius. Iloctpoenne
NPOCTPaHCTBEHHOTI0 TpakTa coBpeMeHHBIX PJIC. bops!

4 7 POCTPAHCTBEHHOTO TPaKTa coBpeme JIC. Boprba ¢ 16 6 6 0 0 10 5 5 5

TOMeXaMH, JIeHCTBYIOLIMMU 110 GOKOBBIM JIereCTKam

JiMarpaMMbl HarpaB/eHHOCTH.

Bcero 3a 7 cemecTp 144 68 34 17 17 76 55 55 55
Paspen 8. BoproBble pa/jio/10KalOHHbIE CHCTEMBI.
4 8 BopToBble cucTeMbl paHHero npezynpexzienus. Beibop yacror 38 8 8 0 0 30 20 20 20

noeropeHusi B 60pToBbix PJIC. PJIC ¢ cHHTe3upOBaHHEM
arnepTypbl aHTeHHbI (PCA).

Paspen 9. I3mepeHue napamMeTpoB curtanos. Ornpefie/ieHne
YIJIOBBIX KOOPJWHAT B MOHOUMITY/IBCHBIX CUCTEMaXx. 65 34 8 13 13 31 15 15 15
Henuuelinas ¢unbTpauys curHana. PasoMKHyTele U ciejsiiye
usmeputenu. Crefsiiye U3MepuTe/Iyd HarpaBieHHs.

Pa3gen 10. CBepX1IMpPOKOMNO/I0CHbIE PaHOTeXHHYeCKHe
CHUCTeMBbI. CBEpXHIPIpOKOHOIIOCHbIe CUrHaJ/ibl ¥ CUCTEMBI.
CBG[JXLIII/IPOKOHOI’[OCHBIE CUTHaJIbl U MeTOAbI UX M 10 10 0 0 31 10 10 10
Mozenuposanusi. Metozel dpopmuposanust CIIIT curHasnos.
MeTo/p! TOCTPOEHHUS PUEMHBIX yCTpOCTB rpy CIIIT
CUrHanax.

Bcero 3a 8 cemecTp 144 52 26 13 13 92 45 45 45

Bcero no AMCHMIUIAHE 288 120 60 30 30 168 100 100 100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne Homep 1 HanMeHOBaHue O0newm,
Tema NpaKTHUYeCKOro 3aHATUA
n/n pa3jena JUCIUNIUHBI ayA. yacoB
1 XapakTepuCTUKX PaJiU0I0KaTOPOB 4
9 AHanmu3 sHepreTUUeCcKUX COOTHOIIIEHUH MPU 0OHAPY>KeHUH 4
Pazgen 2. 00BeKTOB € TIoMoIIbi0 6opToBOIt PIIC
3 PafponokarnoHHbie Biustarie aTMochepHbIX 0CaJKOB Ha Pa/Ii0JIOKALIMOHHOE 4
CHUCTEMBI. obHapy>keHue 1ienek

MogenupoBaHue POX0XK/eHUs IMHEHHO-4aCTOTHO-
MOZY/IMPOBAaHHOTO CUrHasa yepe3 (GUIbTp CxKATHS

Bcero 3a 7 cemecTp 17

5 Paspen 9. Msmepenue OrnpefienieHne yIVIOBbIX KOOPJVHAT B MOHOUMITYJ/IbCHBIX 4
rapamMeTpOB CUT'HAJIOB. cucTeMax.

6 HenuneliHast ¢puibTpaLiysi mapaMeTpoB CUTHaja 4
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7 Pa3oMKHYTBIE U Cllefsie U3MepuTesiv 3
8 Crnepslye U3MepUTe/d HaripaB/aeHus 2
Bcero 3a 8 cemectp 13

3.3. JTaGopaTopHBIi NPAKTHKYM

Ne Homep 1 HauMeHOBaHHe pasjie/ia Tema nabopaTopHoro O6wnewm, ayz.
n/n U CIMTUTAHBI NMpaKTUKyMa JacoB
1 |Pa3pmen 2. PagnosioKaliMoOHHbIE CUCTEMBI. XapakTepuCTUKHA PaIM0JI0KaTOPOB 17
Bcero 3a 7 cemecTp 17
2 |Pa3gen 9. V3mepeHMne napaMeTPOB CUTHAJIOB. Vi3mepenue napamerpos 13
CUTHAaJIOB.
Bcero 3a 8 cemectp 13
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep v HaiMeHOBaHuUe pa3jesia Oo0bem,
CopepixaHue yue0HOro 3aaHusA
n/n JUCHMILTAHBI 4acoB
Pasgen 1. OBipe cBejieHIs 0 N3yueHue aujakTUUe CKUX eAMHAL pas/iena 1
1 C UCII0/Ib30BaHHWEM PEKOMeHAyeMOoM 11
Pajvo/IOKaLIMOHHBIX CUCTEMaX.
JIUTEpPaTyphl
N3yueHure auaakThueCKUX eJUHULL pa3jesna 2
2 |Pa3gen 2. PaguonokaliioHHbIE CHCTEMBI. C WCTIONTb30BaHUEM PEKOMEeHyeMOit 11
JIUTEpPaTyphl
N3yuenure auaakThueCcKUX eJAHUL] pa3zesna 3
3 |Pa3gen 3. MHorokaHasnbHbie PJIC. C WCTIONTh30BaHUEM PEKOMEeHyeMOit 11
JIUTEpaTypbl
Pazgen 4. PaguoTexHyuuecKye CUCTEMBI N3yueHure aupakTHueCcKUX eJyUHULL pa3jena 4
4  |mocajKu M yrpaB/ieHUs BO3AYIIHbIM C WCTIONTb30BaHUEM PEKOMEeHyeMOit 11
nekenueM (YB/). JIUTepaTypbl
Pasgen 5. Ceexips ABIDKYIIXCA Tieiei N3yuenue gqugakTuue CKUx e,qMHHuupa3,qena 5
5 C UCM0JIb30BAHUEM DEKOMEHTyeMOU 11
(CAL. JIUTEpaTyphl
N3yueHure augakThueCcKUX eJWHUL] pa3jesa 6
6 |Pa3smen 6. bopbba c momexamu. C UCII0/Tb30BaHKEM peKOMeH[yeMOo 11
JIUTEpaTyphl
N3yuenue qugakTuueCcKUx eUHUL] pasjena 7
7  |Pa3gen 7. IIpocTpaHCTBeHHas! CeJleKL[Hs. C UCII0/Tb30BaHKEM peKOMeH[yeMOo 10
JIUTEpPaTyphl
Bcero 3a 7 cemectp 76
Pa3pen 8. BopToBbIe paju0/0KaLIMOHHBIE Vzyuenne /i jaKTiIeCKiX CAMHUN pasiena 1
8 C UCI0/Ib30BaHHWEM PEKOMEeHAyeMOM 30
CHCTEMBI.
JIUTepaTyphl
N3yuenuve guaakThueckux eJWHULL pa3gesna 2
9 |Pa3pmen 9. i3MepeHue rapamMeTpOB CUTHAJIOB. |C MCIT0/Ib30BaHWEM pPeKOMeHTyeMoi 31
JIUTepaTyphl
. Paszen 10. CBepXIIHPOKOTIONOCHIE N3yueHue aupakTUue CKUX eAUHAL pasAena 3
0 C WUCTI0JIb30BAaHUEM PEKOMEeHIyeMOU 31
paZiuoTeXHUYeCKHe CUCTEMBI. N —
Bcero 3a 8 cemectp 92
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12| 3 4 |5/ 6 7 8 9/10| 11 |12|13/14| 15 16 17
7 JIP | TekK AP | TekK |JIP| | OP| JIP JIP | TekK | AP | mud. 3au.
8 JIP | TekK AP | TexK | JIP| | OP | TekK
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YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
JIP — maboparopHast pabora;
TekK — BOIIPOCHI 151 TEKYITIETO KOHTPOJIS;
aud. 3au. — quddepeHIIMPOBaHHBIN 3aUeT.

TeKyluii KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e UArHOCTUYECKas paboTa;
e jylabopaTopHasi paboTa;
e BOMPOCHI /IJIsl TEKYIIIETO KOHTPOJISI.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
* JK3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . CnpaBounuk 1o paguonokaguu. M.: Texaocdepa, 2015, 5 k3.

2. A.JI. Becena, B. A. CunuipiH, E. A. CUHUIIBIH. . MeTozibl 00pabOTKU C/IOKHBIX PaZIOIOKAIIMOHHBIX
CUTHAJIOB CO cpesiHel u Maoi 6a3oii. CI16.BT'TY "BOEHMEX" um. []. ®@. YctuHora, 2010, 31. pec.

3. B. A. Cununpiy, A. JI. Becega, M. B. 3y0kos. . ITpsamMoii 1judpoBoti cuHTe3atop curiasios. CII6.BT'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2011, 351. pec.

4. B. A. CunuipH, E. A. CununpiH. . [Toctpoenne U poBbIX QUIBETPOB afalITUBHBIX YCTPOWUCTB
cenekiuu ABKyIuxcs 1enei. CI16.5TTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2009, 77 3K3.

5. B. B. Axusipog, C. 1. Hedénos, A. Y. Hukomnaes. PasuonokaiiuoHHbie cucteMbl. M.: U3a-8o MI'TY um.
Baymana. 3onorasa konnekuus, 2018, an. pec.

6. B. B. Axusipos, C. 1. Hedénos, A. . Hukosaes. . PayonokaiionHele cucreMsl. M.: M3a-so MI'TY
uM. H. 3. Baymana, 2018, 351. pec.

7. B. B. CmupHoB, A. A. CopokuH, C. FO. Ctpaxos. . Autensble pemiétku. CI16.BI'TY "BOEHMEX" um.
. @. YcruHoBa, 2014, 24 3k3.

8. B. B. Yanypckuii. MI36paHHbIe 3alaul TEOPHU CBEPXIIMPOKOIIOIOCHBIX PaZMOIOKALIOHHBIX CUCTeM. M.:
N3p-Bo MI'TY um. baymana. 3osoras kosnekuus, 2017, si. pec.

9. I1. A. Bakynes. . PagronokanonHsie cucteMbl. M.: Paguotexnuka, 2007, 6 3k3.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.
5.3. Ilepuoguyeckue U3gaHust:

1. ABMakocMHUeCKOe IPHOOPOCTPOEHHE;
2. lecdopmarys 1 paspylleHue MaTepyuaoB.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHMSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;
2. https://urait.ru — I'maBHas — O6pa3oBarenbHas miatdopma FOpaliT. [1s By30B U CCY30B..

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.
5.5. TIporpaMMHoe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TTpoexkrtop.

6.2. IlpakTHYecKue 3aHATHUA:

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

6.3. J/TabopaTopHbIe 3aHATHA:
1. AHTeHHa HM3MepuUTebHas.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PAJNOTEXHUYECKWE CUCTEMBI

AnHoTanusa paboueii nporpaMMsl

Ouctumimaa PAJIMOTEXHUYECKUE CUCTEMBI  saBisieTcss  AUCLMIUIMHOW — 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsiennto 11.03.01 PaduomexHuka. [duciuriiHa peanu3yeTcss Ha (akynbreTe M VIHGOPMAIIMOHHBIX U
ynpasmsonfux cictem BI'TY "BOEHMEX" um. [J.®. YcrunoBa kadenpoit 14 PAIVOSJIEKTPOHHEBIE
CUCTEMBEI YITPABJIEHUA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IMK-2.1 CriocobeH BBIMOJHATh MaTeMaTUUYecKoe MOJe/THpOBaHMe OOBEKTOB U IIPOLECCOB IO TUIIOBBIM
MeTO/IMKaM, B TOM YKCJ/Ie C MCIT0/Ib30BaHUeM CTaHJAPTHBIX TTAKeTOB MPUK/IaJHBIX TTPOTPaMM;
[TK-2.2 CriocobeH NpOBOAXTD MPOrPaMMBbl SKCIIePUMEHTAIbHBIX UCC/IeJOBAaHUH, BK/IIOUast BEIOOP TeXHUUECKHX
cpezicTB ¥ 00pabOTKY pe3y/bTaToB,;
[TK-2.3 CriocobeH BBITIONHATH PacueT W MPOEKTUPOBaHWE [eTajield, Y37I0B U YCTPOWCTB PagUOTeXHUUECKUX
CUCTeM B COOTBETCTBMM C TeXHWUECKMM 3aJaHheM C HCI0Jb30BaHHEM Cpe/CTB aBTOMaTHU3aluy
TPOeKTHUPOBAHUSI.

Co,qepx(aHHe AUCLUIVIMHBI OXBAaTbIBA€T KPYI' BOIIDOCOB, CBA3daHHBIX C OCHOBaMM IIOCTPOEHUA KW pacyeTa
XdpaKTepUCTHK pPaAr0/I0KalJUOHHBIX CUCTEM.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e BOIPOCHI /iJIsl TEKYIIEr0 KOHTPOJISI.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3aUeT;
e SK3aMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiseT 8 3.e., 288 u. IlporpamMmoil AWCIUTUTHHBI
TpelyCMOTPEHBI JIEKI[UOHHBIe 3aHATHS (60 u.), mpakTHueckue 3aHaTHs (30 4.), 1abopaTopHeIid mpakTUKyM (30
4.), caMoCTosITe/IbHast paboTa cTyzneHTa (168 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
PAJVNOTEXHUYECKWE CUCTEMBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIIMHEI cocTaprsgeT 288 u., u3 Hux 120 4. ayAUTOPHBIX 3aHATUH, U 168
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

PexkomMeHpyemMasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen

1. O01IHe cBeieHNs 0 PAJU0/I0KAIHOHHBIX CHCTEMaX.

N3yuenne aumakTiue CKUX
equHUL] pa3zgena 1 ¢
WCTIO/Ib30BaHUEM
pPeKOMEeHyeMOU TUTepaTyphbl

. CripaBoyHUK 10 paguonokaiuu: M.: TexHocdepa, 2015
(1,2,3)
I1. A. bakynes. . PaguosiokalluOHHbIE cUCTeMbI: M.:
Pagunorexnnka, 2007 (1,2,3)

B. B. Axusipos, C. U. Hedénos, A. Y. Hukonaes. .
Papnonokanuonssle cucremel: M.: U3n-so MI'TY um. H. 3.
Baymana, 2018 (1,2,3)

A.JI. Becena, B. A. CunuupiH, E. A. CunuypiH. . MeTobl
00pabOTKU C/IOXKHBIX PaIUO/IOKAL[MOHHBIX CUTHAJIOB CO
cpeaHeti U Masiobi 6asoii: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2010 (1,2,3)

B. B. CmupHOB, A. A. CopokuH, C. FO. Ctpaxos. . AHTeHHbIe
pewétky: CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2014 (1,2,3)
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Wrtoro no pa3geny 1 11
Pa3pen 2. Papno/10KaljMOHHbIE CHCTEMbI.
?3g:§HHea§H£Ia;;H;eCKHX B. B. Axusipos, C. 1. Hedénos, A. 1. Hukonaes.
AMHML a3y Pagnonokaionnslie cucteMbl: M.: 3g-so MI'TY nm. 11
WCIT0/Tb30BaHUEM
o baymaHa. 3osoras komnekuus, 2018 (1,2,3,4)
pPEeKOMeHAYyeMOU TUTepaTypbl
Wtoro mo pa3neny 2 11
Pa3pen 3. MHorokananbHblie PJIC.
I(:IBP}I’;SIHHEE[?H?;;;HEECKHX B. B. Axusipos, C. 1. Hedénos, A. . Hukoaes.
AMIHHI pas Paguonokaiponssie cucteMsl: M.: Y3a-so MI'TY um. 11
WCII0/Tb30BaHUEM
o baymana. 3omorast komnekiws, 2018 (1,2,3,4)
peKoMeHIyeMOU TUTepaTyphbl
Wrtoro no pa3geny 3 11

Paspen 4. PagnoTexHnuecKue CUCTeMbl NIOCAJKH M yIpaB/ieHUs1 BO3AYIIHbIM ABIKeHneM (YB/I).

N3yueHue qupakThueCKUX
eVHUL] pa3jena 4 ¢

B. B. Axuspog, C. Y. Hedénos, A. V. Hukonaes. .

Papnosnokaimonnssle cucteMbl: M.: M3a-so MI'TY um. H. 3. 11

WCI0/Ib30BaHUEM
N baymana, 2018 (1,2,3,4)
peKOMeHAyeMOU TUTepaTypbl
Wrtoro mno paspeny 4 11
Pa3pen 5. Cenexkuus ABwKyiuxcs mesei (CALT).

N3yuenune gupakThuecKux B. A. CunuieiH, A. JI. Becena, M. B. 3y6kos. . [Tpsimoit 11
eIUHUL] pa3zena 5 ¢ uudpoBoi cuHTe3arop curiasnos: CI16. 5T TY "BOEHMEX"
WCII0J/Ib30BaHUEM uM. 1. ®. YcruHoga, 2011 (1,2)
pPEeKOMeHIyeMOU TUTepaTyphbl B. B. Axuspos, C. 1. Hedénos, A. . Hukonaes. .

Papumonokaiponssie cucteMsl: M.: U3a-so MI'TY um. H. 3.
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Bbaymana, 2018 (1,2,3,4)
B. A. Cunnupiy, E. A. CunnupeiH. . IToctpoenne 1udpoBeIx
(bUBTPOB a/lalTUBHBIX YCTPOMCTB CeNeKLMN ABWKYLLUXCS
ueneii: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009

(1,2,3)
Wroro no pa3geny 5 11
Paspen 6. Bopb0a c momexamu.
1;1331/;;Hnea§néq;;g1:ecmx B. B. Axuspog, C. 1. Hedénos, A. Y. Hukonaes. .
AMIHHI] pasfi PapuronokaiioHHsie cucteMbl; M.: Y3a-so MI'TY um. H. 3. 11
WCII0/Ib30BaHUEM
" baymana, 2018 (1,2,3,4)
peKoMeHAyeMOU TUTepaTypbl
Wrtoro 1o pasgeny 6 11
Pazgen 7. IlpocTpaHcTBeHHas celeKIMs.
Ie/IBBII:IiHHeagnéq;:;HEECKHX B. B. Axuspos, C. 1. Hedénos, A. . Hukonaes. .
AMEHML DAz Papnonokanmonsele cucremsl: M.: U3n-so MI'TY um. H. 3. 10
HCII0/Ib30BaHUEM
. Bbaymana, 2018 (1,2,3,4)
pPEeKOMEeH/yeMOU JIUTepaTypbl
Wroro no pasgeny 7 10
Pa3pen 8. bopToBbie pagno/I0KaiOHHbIE CUCTEMBIL.
Ie/I3I?III;JIiHI/Iea§[I/I£;EI;ﬂl"I/I(:—IECKI/IX B. B. Axusipos, C. U. Hedénos, A. . Hukosaes.
AMIHHI pasfi Papnosiokanonsslie cucreMsl: M.: M3n-80 MI'TY nm. 30
WCII0/Ib30BaHUEM
- baymana. 3osoras komnekius, 2018 (1,2,3)
PEKOMeHyeMOM JIUTepaTypbl
WNroro no pasgeny 8 30
Pazpen 9. i3mepeHue napamMeTpoB CUTHA/IO0B.
Ie/hg;leHeangla:;H:eCKHX B. B. Axuspos, C. U. Hedénos, A. . Hukonaes. .
AMHHL pas Papnonokanumonsele cucremsel: M.: U3n-so MI'TY um. H. 3. 31
WCII0J/Ib30BaHUEM
o Baymana, 2018 (1,2,3)
PEKOMEHYeMOU JTUTepaTypbl
Wroro no pa3geny 9 31
Pazgen 10. CBepXIiMpoKONo/IOCHBIE PaJMOTeXHUYECKHEe CUCTEeMbI.
B. B. Yanypckuii. I306paHHbIe 3a/jauu TEOPUH
N3yueHue gupakTrue CKUX CBEPXILIMPOKOIO/IOCHBIX PaJH0J0KALIMOHHBIX CUCTeM: M.:
eZIMHUL] pa3zena 3 ¢ N3n-Bo MI'TY um. Baymana. 3onotas komnekuus, 2017 (1,2,3) 31
HCI0/Ib30BaHUEM B. B. Axuspos, C. U. Hedénos, A. U. Hukonaes. .
pekoMeHZyeMol uTepaTtypbl | PaauonokariionHble cicTeMbl: M.: U3a-8o MI'TY um. H. 3.
baymana, 2018 (1,2,3)
Uroro no pasgeny 10 31
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAJUOTEXHUYECKUE CUCTEMBbBI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
¢ jabopaTopHasi paboTa;

* JK3aMeH;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocs! A1A TeKyiero KOHTpo/is

Crynenty npegyiaraetcs tect U3 10 Boripocos. I1py npaBuibHOM OTBeTe Ha 6-7 BOIPOCOB
BBICTaBJ/ISIETCA OLleHKa « Y/IOB/IeTBOPUTE/ILHO», IIPY IPaBW/ILHOM OTBeTe Ha 8-9 BONpPOCOB BBICTAB/ISETCS
OLleHKa «XO0pOoLI0o», [P IPaBUILHOM OTBeTe Ha 10 BOIPOCOB BbICTaB/IsIeTCs OLleHKa « OT/IMYHO»

JIaGoparopuasn pabora

Homnyck k JIP:
- IOy CK K BBIMIO/THEHHIO TIepBbIX ABYX JIP He rpefiycMOTpeH.
- [I/Isl IOTTyCKa K BBITIOJIHEHHWIO TpeThel 1 nociefyoumx JIP HeoOxouMa 3aliTa OfHON U3 BLIOJTHEHHBIX
paHee paboT.
Ortuer no JIP:
IomnyckaeTcs BBIMOTHEHHE 0TYeTa Mo JIP «BpyUYHYH0» WM TIeYaTHBIM CrIoco00M. OTUeT BBITIOHAETCS B
COOTBETCTBUHM ¢ TpeboBaHueM ctaHgapToB ECK]]
3awura JIP:
3amura JIP nipefycMarpuBaeT 00Cy>KaeHUe TIOpsi/iKa PelleHys TIPeyCMOTPEHHbBIX ee TeMaTUKOM 3a/iau,
BKJIFOUasi IPOBEPKY YCBOEHUSI CTyAeHTOM COOTBETCTBYIOIIMX CBeZleHUI U3 TeOpUH.

JK3aMeH

[Jomyck K sk3ameHy B 8 cemecTpe 0opmIsieTCsI TIPH YCI0BUU TIOJIHOTO BBITIOJTHEHUS BCEX
MepOIIPUSITUM, TIpelyCMOTPEHHBIX rPaMKOM KOHTPOILHBIX MEPOTIPUSTUM.
O1jeHKa Ha 3k3aMeHe (8 ceMeCTp) BLICTaB/IsIeTCS Kak cpefiHee aprdMeTHUeCKoe OLIeHOK 3a TeCTHpOBaHue Ha
TeKy1I[eM KOHTpOJTIe.

JuddepennypoBanHblii 3aueT

Honyck K juddepeH1MpoBaHHOMY 3aueTy 0(hOpM/ISIeTCsl [IPY YC/I0BUM T10JIHOT'O BBIIO/IHEHUS BCEX
MEpOTIPUSTHH, ITpeyCMOTPEHHBIX rPahMKOM KOHTPOJIBHBIX MEPOTPUSTHH.
Orienka Ha guddepeHIIPOBaHHOM 3aueTe (7 ceMeCTp) BBICTABIISIeTCS KaK CpefiHee aprudMeTHdeckoe OIIeHOK 3a
TeCTHPOBAHHUE Ha TeKyIlleM KOHTpOJIe.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B

=
KOHTaKTHOH hopme & X =
sz £% ==
[=) v 0
& 3B aE T
= = g E g 5o <0
SIS HaunmeHnoBanue o 2 s |2 g = S E 2
& B H ol = | E> 08 BB g £ Q0o
> | § pa3fiesioB U 8 e S 5% 28| S¢ = T =
X | & |AMJAKTHYeCKHMX eHHHI| R | & 5_" 5 = E&|E © =] S Zije)
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[a)] m =) 2l & & =S S =N
& E| & S aTa = <2
S| F S8 8 FE
Mo X | X =
E R |E o
E::u::;’; :))ﬁume Bompocs! ais
4 | 7 |BA 15| 4| 4] 0 0 | 11 | 10| 10 | 10 | Tekywero
PaAN0/I0KAMOHHBIX
KOHTDOJIS
cHUcTeMax.
Paspen 2. JTaboparopHasi
4 | 7 |PapmonokanuonHbIe 49 138 | 4 | 17 | 17 | 11 |10 | 10 | 10 patop
pabota
CHCTEMBI.
Bornpocs! gs
Paspgen 3.
4 7 Muorokananssbie PTIC. 15| 4 4 0 0 11 5 5 5 TeKyLLero
KOHTPOJISA
Pazpnen 4.
Papuorexuuueckue
CHCTeMbI TIOCAJJKH 1 Boripocet s
4 7 15| 4 4 0 0 11 5 5 5 TeKyLLero
yIpaB/IeHHs
KOHTPOJISA
BO3/]yIIIHBIM /IBH)KEHHEM
(YBJ).
Pa3pen 5. CeneKkuus Bomnpoce! ans
4 7  |mBWOKymmxcs mesei 17 | 6 6 0 0 11 10 | 10 | 10 TeKyIlero
(cam). KOHTPOJISA
Bomnpoce! ans
4 | 7 [Pasmen6.Boprbac 17 6 | 6| 0 0 | 11 | 10| 10 | 10 | Tekywero
noMexaMmu.
KOHTDOJIS
Pazpgen 7. Bomnpoce! ans
4 7 |IIpocTpaHCTBeHHas 16 | 6 6 0 0 10 5 5 5 TeKyI1lero
CeJIeKIHA. KOHTDOJIS
Bcero 3a 7 cemecTp 144 | 68 | 34 | 17 17 76 | 55 | 55 | 55
Pa3zgen 8. boproBbie Bonpocs! ans
4 8 |paguooKauMOHHBIE 38| 8 8 0 0 30 | 20 | 20 | 20 TeKyllero
CHUCTEeMBI. KOHTDOJIS
4 8 Pazgen 9. UsmepeHue 65 | 34 | 8 13 13 31 151 15 | 15 JlabopatopHast
napaMeTpoB CUTHAJIOB. pabora
Pa3pen 10.
CBepxIIHpPOKONO0/I0CHbIE Bortpoce! A7t
4 8 41 | 10 | 10 0 0 31 | 10 | 10 | 10 | Texymero
pafiMoTeXHHUYeCcKHe
KOHTPOJISA
CHCTEeMBI.
Bcero 3a 8 cemectp 144 | 52 | 26 13 13 92 | 45 | 45 | 45
Bcero no pucrunivHe 288|120 | 60 | 30 30 | 168 | 100 | 100 | 100
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