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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
BonkoBa Mapus BuranbeBHa, cTapiinii npemnogaBaresib

[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
PAINOIOKAIIMOHHBIE 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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

ITK-1 — CrniocobeH pa3pabaTbiBaTh CTPYKTYPHBIE U (DYHKIIMOHA/IBHbIE CXeMBbI PaZi03/IeKTPOHHBIX CHCTEM U
KOMILIEKCOB

OIIK-2 — CrniocobeH BBISBIATE €CTECTBEHHOHAYYHYI0 CYIIHOCTh Tpo0/ieM, BO3HUKAIOIIUX B XO[e
rpodeCCUOHANLHOW JIesTeTbHOCTH, U TIPUMEHSITh COOTBETCTBYIOLMM (PU3NKO-MaTeMaTUUeCKUi armapar Jijist
vx (hopMasr3aliuy, aHa/lri3a U MPUHSTHS PelleHus

OIIK-8 — CrocobeH W}CIONMb30BaTh COBPEMEHHbIE TPOTPAMMHBIE W HMHCTPYMEHTAaslbHbIe CpPeZCTBa
KOMITBIOTEPHOTO MOZIe/TUPOBaHUS [I/Isl pellieHUsT pa3YHbIX UCC/IeI0BaTeIbCKUX U TIPOdeCCUOHAIBHBIX 3a/1au

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT IOCTH)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
HK-1

3HAHUA:

3HaeT TUIMOBbIE CXeMbl TIOCTPOEHHS DPa/IUOJIOKAI[MOHHBIX CHCTEM M KOMIUIEKCOB, COBPEMEHHYIO
KOMIIOHEHTHY0 0a3y, KOHCTPYKTHBHbIE U TEXHOTIOTHYECKHE 0COOEHHOCTH YCTPOUCTE;

YMeHUs:

YMmeeT pa3pabarhiBaTh CTPYKTYypHble W (DYHKI[MOHAJIBHBIE CXeMbl Pa/UOMOKAIIMOHHBIX CHUCTEM U
KOMITIEKCOB, TeXHUUECKWe 3aflaHMsl W TIPOTOKOJIbI COTMPSDKEHUS] C YCTPOHCTBaMH, BXOASAIIMMU B COCTaB
PaANONOKALIMOHHBIX CUCTEM U KOMILJIEKCOB;

HaBbIKU:

VmeeT HaBLIK Pa3pabOTKH pa/iiOIOKAIMOHHBIX CHCTEM W KOMILIEKCOB U WX COCTABHBIX UYacTel 10
BbIIaHHOMY TEXHHUUECKOMY 3a/JaHUI0.

OIIK-2

3HAHUSA:

3HaThb (HHU3UKO-MaTeMaThueCKUM arrapar;

YMeHus:

yMeTb TPUMEHSTh (U3UKO-MaTeMaTUueCKWl amrapar B 3aZiadax pacueta mnapamerpoB PJIC u mpu
npoektrpoBanuu PJIC;

HaBbIKU:

BJ/IaZIeTh MaTeMaTUYeCKUM arraparoM JJisl pellieHrsl TeOpeTUUeCKUX 1 MPUK/IaJHbIX 3ajau.

OIIK-8

3HAHUA:

3HAaTh TaKeThl TTPUKJIATHLIX TIPOTPaMM JIJist TIPOEKTUPOBAHUS PaZiM0IOKAlIMOHHBIX CUCTEM;

YMeHUs:

yMeTb WCII0JIb30BaTh MPOTPaMMHBIE CPeACTBAa KOMITBIOTEPHOTO MOJEe/MPOBAaHUM TIPY PeIIeHruy 3a/au
TPOEKTUPOBAHUS PAJUOTIOKAI[IOHHBIX CUCTEM;

HABbIKU:

BJIaZIeTh HaBBIKAMHU pPacueTa paZiMoI0KalMOHHBIX CUCTEM C TIOMOILIBIO MAKeTOB TIPUKJ/IaJHBIX TIPOrPaMM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa PATUOJTIOKATIMOHHBIE CUCTEMBI siBnisieTcst AUCIATIIMHON 00s13aTe/TbHOM

yacTu 6/10Ka 1 nporpamMMeI TIOATOTOBKHM TI0 HaripaBsieHuto 11.05.01 PaduosnekmpoHHble cucmembl U
KOMI/IEKCbl.

CogepxaHue JUCLIUIUIMHBI SB/SETCS JIOTUYeCKUM MPOJOJDKEHNeM JUCLIATIIVH: YCTPOMCTBA CBY

N AHTEHHBI, SJIEKTPOJUMHAMMWKA U PACITPOCTPAHEHUE PAIMOBOJIH.

CopepkaHue JUCIUTUIMHBI SIBsieTCsT OCHOBOM st ocBoenws aucturnvH: IIPOEKTUPOBAHUE

PAINOSJIEKTPOHHBIX CUCTEM.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

OIIK-1 — CriocobeH MpeACTaBUTh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO KapTUHY
MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TI0I0’KEHUI, 3aKOHOB U METO/[OB eCTeCTBEHHBIX HAayK U MaTeMaTHKU
OIIK-2 — CriocobeH BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIIHOCTE 1po0/ieM, BO3HUKAIOIIMX B X07e
rpoeccroHanLHOM JiesiTe/IbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINM (PU3MKO-MaTeMaTHueCKHit arapar
J1st X hopMasnv3aliiy, aHalir3a U MPUHSTHS PellieHus

OITK-4 — CriocobeH MPOBOAUTE SKCIIEPUMEHTAIbHbIE HCCIeIOBAHUS U B/Ia/IeETh OCHOBHBIMU TIPUEMaMU
06paboTKU U Mpe/ICTaB/IeHUs IKCIIEPUMEHTATbHBIX JaHHbBIX

IMK-1 — CriocobeH pa3pabarbiBaTh CTPYKTYPHBIE U (DYHKLIMOHAIbHBIE CXeMbI PaZi037IeKTPOHHBIX
CUCTeM U KOMIJIEKCOB

ITK-3 — CriocobeH UCI0/Tb30BaTh COBPEMEHHbIE TIAaKeThI MPUKJIAIHBIX TIPOrPaMM st
CXeMOTeXHUUEeCKOT0 MO/Ie/TMPOBaHMs aHA/IOTOBBIX U LU(PPOBBIX YCTPOUCTB, YCTPOUCTB CBEPXBBICOKUX
yactoT (CBY) u aHTeHH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAuTOPHbIE 3aHATHSA N
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Paspen 1. O6umume cB 1 0 pajjHoJIoK X
cucreMax. Pusnyeckre 0CHOBbI Paaro/IoKaliiOHHBIX
4 8 n3MepeHui. MeTo/ibl onpe/ienieHust KOOpAUHaT. TaKTHKO- 12 4 4 0 0 8 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 8 MHOrono3uLyoHHbIe Pafivo/IOKaLlMOHHbIe CUCTeMBI. 49 41 7 17 17 8 10 10 10
Ortpaskaroliiyie CBOMCTBA Lesieit. Beibop 30HAMpytoLIero curHana
B PJIC. [JanbHOCTb paJiHo/IOKaLIHOHHOTO 06HAPYKEeHHsI.

Paspen 3. MHorokananenele PJIC. Mogens MHOTOKaHA/IbHOU 16 8 8 0 0 8 10 10 10
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 8 MeTeoposorndeckux PJIC. PaguoTexHiuueckue CUCTeMbI 16 8 8 0 0 8 10 10 10
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 1 1 1 1
TOCTPOEeHUs aZlanTUBHBIX LIM(pPOoBBIX ycTpoiicTs (ALLY) CALIL. 6 8 8 0 0 8 0 0 0
dopmMupoBaHHe LIM(PPOBBIX KapT apaMeTpPoB TOMeXOBOH
06CTaHOBKH.

Paspen 6. Bopb6a ¢ momexamu. Crioco6bl ocabneHust
4 8 HabmogaeMocT 06BEKTOB MPU MACCHUBHBIX TIoMexax. bopwba ¢ 16 8 8 0 0 8 10 10 10
TIaCCMBHBIMH TTOMEeXaMH. Eopl,6a C aKTUBHBIMU TIOMEXaMH.

Paspen 7. IIpocTpancTBeHHas cesekius. Iloctpoenne
4 8 MPOCTPAHCTBEHHOr0 TpakTa coBpeMeHHbIX PJIC. Bopbba c 19 8 8 0 0 11 10 10 10
TOMeXaMH, JIeHCTBYIOLIMMU 110 GOKOBBIM JIereCTKam
/iMarpaMMbl HarpaB/eHHOCTH.

Bcero 3a 8 cemecTp 144 85 51 17 17 59 70 70 70
Paspen 8. BoproBble pa/jio/10KalOHHbIE CHCTEMBI.
5 9 BopToBble cucTeMbl paHHero npezynpexzienus. Beibop yacror 29 10 10 0 0 19 10 10 10

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

Paspen 9. I3mepeHue napamMeTpoB curtanos. Ornpefie/ieHne
YIJIOBBIX KOOPJWHAT B MOHOUMITY/IBCHBIX CUCTEMaXx. 50 31 14 0 17 19 10 10 10
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 29 10 10 0 0 19 10 10 10
Mozenuposanusi. Metozel dpopmuposanust CIIIT curHasnos.
MeTo/p! TOCTPOEHHUS PUEMHBIX yCTpOCTB rpy CIIIT
CUrHanax.

Bcero 3a 9 cemecTp 108 51 34 0 17 57 30 30 30

Bcero no AMCHMIUIAHE 252 136 85 17 34 116 100 100 100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne Homep 1 HauMeHOBaHuUe O0newm,
w/n pasjiea MCIHTIHHEDI TeMa NpakTH4eCKOro 3aHATHSA ayn. uacos
1 Biustnue atMoc¢epHbIX 0CaKOB Ha pafivoJIOKaLMOHHOE 4
oOHapy>keHue Lieneit
7 Pazpnen 2. MogenvpoBaHue TIPOX0KAeHUs TUHEeHO- 5
PaanonokaliioHHbIe YaCTOTHOMOZY/IMPOBaHHOTO CHMIHaja uepe3 (GUILTP CKaTHUsl
3 CUCTEMBI. AHa/M3 SHePreTUUeCKUX COOTHOILIEHUH NP 00HAPY>KeHUH 4
00BEKTOB € TIoMoILbI0 6opToBOIt PJIC
4 XapakTepuCTUKY PasvoI0KaTopOB 4
Bcero 3a 8 cemectp 17
5 Paspen 9. Msmepenue OrnpefienieHne yIJIOBbIX KOOPJVHAT B MOHOUMITYJ/IbCHBIX 4
rapaMeTpOB CUTHA/IOB. CUCTeMax.
6 HenuneliHast ¢puibTpaLyst mapaMeTpoB CUrHaja 4
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7 Pa3oMKHYyTHIe U Clefsle u3MepyuTesi 5
8 Crnepsigye U3MepyuTe/ivd HaripaBieHUst 4
Bcero 3a 9 cemectp 17

3.3. JTaGopaTopHBIi NPAKTHKYM

Ne Homep u HauMeHOBaHHe pa3jesa Tema y1abopaTopHoOro O6wewm, aya.
n/n JUCLUTTAHBI NMpaKTUKyMa 4acoB
1 |Pa3pmen 2. PaguosioKalldOHHbIE CUCTEMBI. PapyonokaijoHHbIe CUCTEMBI. 17
Bcero 3a 8 cemectp 17
Bcero 3a 9 cemectp 0
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep v HaimMeHOBaHHUe pa3jesa Oo0bem,
Cojiep;xaHue yueOHOro 3a/jaHus
n/n JUCHUIITUHBI 4acoB
Paszien 1. OBIIHe CBEIEHNA 0 N3yuenue qugakTrue CKUx e,qHHHuupaza,qena 1
1 C UCMO/b30BaHUEM PEKOMEeHyeMOi 8
PaZiMOIOKalIMOHHBIX CUCTEMAaX.
JIUTEpaTyphl
N3yueHre aupakTrue CKUX eIMHUL] paszesa 2
2 |Pasgen 2. PaguonokaliMOHHbIE CUCTEMBI. C UCMO/b30BaHUEM PEKOMEHyeMOi 8
JIUTEpaTyphl
W3yueHre qupakTrueCKUX eIVHULL paszena 3
3 |Pa3gmen 3. MHorokaHasbHbie PJIC. C UCMO/b30BaHUEM PEKOMEHyeMOi 8
JIUTEpaTyphl
Pa3nen 4. PagnoTexHU4eCKrie CUCTEMbI N3yuenue qugakTiueCKUx eJUHUL] pasgesna 4
4  |mocajKy Y yrpaB/eHUs BO3[YLIHbIM C UCMO/b30BaHUEM PEKOMEHyeMO 8
IBwkeHueM (YB/I). JINTeparypbl
Pasen 5. CeneKiyst ABWKYIIXC e W3yueHre aupakTHue CKUX eAMHHL pas/iena 6
5 (CIILD) C UCMO/b30BaHUEM PEKOMEHyeMOi 8
) JIATeparypbl
W3yueHre qupakTrueCKUX eMHUL] paszena 6
6 |Pa3gen 6. Boprba c momexamu. C UCMO/b30BaHUEM PEKOMEHyeMOi 8
JIUTEepaTyphl
N3yueHuve guzakTryeCKux eWHULL pa3zesna 7
7  |Pasgen 7. IlpocTpaHCTBeHHas CeyleKLusl. C UCMO/b30BaHUEM PEKOMEHyeMOi 11
JIUTEepaTyphl
Bcero 3a 8 cemectp 59
Paspen 8. bopToBble pafron0OKalMOHHbIE Vzyuenne /i jakTiieckix CAMHUL pasiena 1
8 C UCII0/Ib30BaHHWEM PEKOMeHAyeMOoM 19
CHCTEMBI.
JIUTEpPaTyphI
N3yueHue aupakTUue CKUX eIMHUL] pa3jesa 2
9 |Pa3gen 9. M3aMepeHue TapaMeTpPOB CUTHAJIOB. |C UCIOb30BaHNWEM peKOMeHyeMoin 19
JIUTEpPaTyphl
Pasjen 10. CBEpXIIMPOKONOOCHIE N3yueHue aujakTUUe CKUX eAMHHL| pasjena 3
10 C MCM0/b30BaHUEM PEKOMEeH/yeMOM 19
paZuoTeXHUYeCKHe CUCTEMBI.
JIUTEpPaTyphl
Bcero 3a 9 cemectp 57
3.5. KypcoBas pa6ora
IMEPNO]
COJEP)XAHUE J3TAITA NCIIO/THEHUSA TUTAHUPYEMOE
BPEMH/I (uac)
(Hepenu cemecTpa)
Oran 1. Jramn 1. Beigaua TexHnueckoro 3aganus Ha KP 1-2 2
Oran 2. Dran 2. Ob0oCcHOBaHKE U BEIOOP METO/1A pellieHus 3.4 )
3a/auu
Oran 3. Jran 3. BeinosiHeHe pacyéTOB COIIaCHO 5. 11 6
TeXHUUYEeCKOMY 3aJ,aHUI0
Oran 4. Jtan 4. IIpoBepka U OLleHKa pe3y/bTaToB 12-13 2
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Jran 5. Dran 5. OdopmieHre pacuéTHO-TIOSICHUTETbHOU 14-15 2
3aITUCKU U TpaduueCcKUX MaTepruaioB
Oran 6. Jtan 6. [IpoBepka KP pykoBogutenem u 3amura KP 16-17 4
Bcero 3a 9 cemectp 18
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJE/IM CEMECTPA
1/2|3 4 5 6|7 1|8 9 10 (11|12 |13|14| 15| 16 17
8 JIP, TekK | TexK | P | JIP TexK | P JIP JIP | OP
9 Op Op OP | mud. 3au.

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocThueckasi paboTa;

JIP — naboparopHast pabora;

TekK — BOIPOCHI [1/Ist TEKYILIETO KOHTPOJISL;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TEKyIHHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B IUCKPETHbIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e UArHOCTUYECKas paboTa;

e jabopaTopHasi paboTa;

¢ BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS.

ITpomexxyTouHasi aTTecTamys NPOBOAUTCS B (hopmax:
e SK3aMeH;
b depeHIMpPOBaHHBIN 3aueT.
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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 ABWKyIuxcs 1eneid. CI16.5TTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2009, 371. pec.

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. CmupHoB, A. A. CopokuH, C. FO. Crpaxos. . AuTeHHbie petnétku. CI16.BI'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2014, 24 3K3.

7. B. B. Uanypckuii. VI30paHHbIe 33/1aul TEOPUM CBEPXIIUPOKOIIOIOCHBIX PA/IMOIOKAIIMOHHBIX CUCTEM. M.:
N3p-so MI'TY um. baymana. 3o/oras kosutekius, 2017, 3. pec.

8. IL. A. bakysnes. . Paguonokanonssle cucteMmbl. M.: Paguorexnuka, 2007, 6 3k3.

5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. PagnorexHuka — X XI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHsp;

2. https://urait.ru/ http://library.voenmeh.ru/ — ®yngamenranbHas 6ubnuoreka BI'TY «k BOEHMEX» um.
[.®. YctuHOBa;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miardopma FOpaiiT. [I1s1 By30B M CCY30B..

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHbopMalioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. JTaGopaTopHbIe 3aHATHA:

1. Octnnorpad 6074BD Hantek;

2. AHTeHHa U3MepuUTe/IbHas;

3. CTeH[, [J1s1 UCC/IeJ0BAHUS [|€TEKTOPHOW aHTEHHBbI;
4. CTeHp AJis UCCeOBaHUSI MHOT'OLLIe/IeBOM aHTeHHBI.

6.4. IIpouee:

1. pabouee mMecTo MpernojaBaTesisi, OCHaIL[EHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, IipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PAZINOJIOKAIIMOHHBIE CUCTEMBbI

AnHoTanusa paboueii nporpaMMsl

Ouciunmmaa PAJUOJIOKAIDUOHHBIE CUCTEMBI spnsieTcss  AUCOUIUIMHON — 00s13aTe/IbHOM
yactd O0ka 1 mporpamMMbl TOATOTOBKM MO HarpapiaeHuto 11.05.01 PaduosnekmpoHHble cucmembl U

Komnaekchbl. [IuciyruiiHa peanu3yeTcs Ha dakyasrere M MHbDOPMaIMOHHBIX U yIIpaB/sonux cucreM bI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit 14 PAIIVMOSJIEKTPOHHBIE CUCTEMEBI YITPABJIEHUA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
[TK-1 CriocobeH pa3spabarbiBaTh CTPYKTYpHble M (DYHKLMOHAJIbHBIE CXeMbI Pa/Ii03JIEKTPOHHBIX CHCTEM U
KOMIT/IEKCOB;
OTIK-2 CriocobeH BBIBAATH €CTECTBEHHOHAYUHYIO CYIIHOCTh TMpoO/ieM, BO3HUKAWOIIUX B  XO[e
npodecCUOHANBLHON AesaTeIbHOCTH, U TPUMEHSITb COOTBETCTBYHOLMN (PU3UKO-MaTeMaTHyeCKWil ammapar Ajist
Yx (popManu3alyy, aHanu3a v IpUHATHS pelleHus;
OIIK-8 CriocobeH WCMOMB30BaTh COBPEMEHHbIE TIPOTpaMMHbIE W WHCTPYMEHTa/lbHbIE — CpPe/CTBa
KOMIIbIOTEPHOT'O MO/le/IMPOBaHUS /1711 PellleHus] pa3/IMuHbIX UCC/Ie[,0BaTe/IbCKMX U IIPo(eCcCHOHaNbHBIX 3a/au.

Co,qepx(aHHe AWUCHUIIIMHBL OXBATbIBA€T KPYI' BOIIPOCOB, CBA3aHHBIX C OCHOBaMM TIIOCTPO€HHSA M pacyueTa
XdpaKTepPpUCTHK PaAr0/I0KAlJHOHHBIX CUCTEM.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TJUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e jyabopaTopHasi paboTa;
e BOTMPOCHI |5l TEKYIIIETO KOHTPOJIS.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3K3aMeH;
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyJ0EMKOCTh OCBOEHUSI JUCLMIUIMHBI COCTaBaseT 7 3.e., 252 u. TIporpaMMoW JUCIUMJIHHEIL

TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (85 u.), mpakTuueckue 3aHsaTHs (34 u.), 1abopaTopHbIi npakTukyMm (17
4,), caMocTosiTe/lbHasA pabora cryaenTa (116 u).

11



IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
PAJINOJIOKAIIMOHHBIE CUCTEMBbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIAIIIMHBI COCTaBsgeT 252 4., U3 HUX 136 4. ayiUTOPHBIX 3aHATUH, U 116
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.

N3yueHue qupakThueCKUX
eqvHUL] pasgena 1 ¢

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

ACTIO/E30BAHIEM B. B. CmupHOB, A. A. CopokuH, C. FO. CtpaxoB. . AHTeHHbIe 8
DEKOMEH/yeMOM JTHTEpaTyphl pemétky: CII6.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2014 (1,2,3)
A.JI. Becena, B. A. CunuiipiH, E. A. CunuipiH. . MeTo/bl
00pabOoTKU C/IOXKHBIX PA/IU0IOKAIMOHHBIX CUTHAJIOB CO
cpenHeii 1 Masnoli 6a3oii: CII6.BT'TY "BOEHMEX" uwm. []. ®@.
YcruHoBa, 2010 (1,2,3)
Wroro no pasgeny 1 8
Paspen 2. PaguonoKanyoHHbIe CHCTEMBI.

N3yueHue aupakTrue CKUX
eIMHUL] pa3zena 2 C 1. A. bakyneB. . PagronokaljioHHbIe CUCTEMBI: M.: 8
UCIIO/IL30BaHUEM Pagunorexnuka, 2007 (1,2,3,4)
PEKOMEHYEeMOU JTUTepaTypbl

Wroro no pa3geny 2 8

Pa3pen 3. MuorokananbHblie PJIC.
Ziggzzygeaggﬁagﬂ:ecmx B. B. Axusipos, C. 1. Hedénos, A. . Hukoaes.

PaguosiokauoHHbie cucteMbl: M.: U3a-so MI'TY um. 8
WCI0/Ib30BaHuEeM
o baymana. 3onoras konnekiws, 2018 (1,2,3,4)

peKoMeHAyeMOU TUTepaTyphbl

Wrtoro no pasgeny 3 8

Pa3pen 4. PaguoTexHuueckye CHCTeMbI NMOCAJKHU U yIPaB/IeHUs BO3AyIIHbIM ABmkeHneM (YBJI).

N3yueHue aupakTrue CKUX
euHUL] paszena 4 ¢

B. B. Axusipos, C. U. Hedénos, A. V. Hukonaes.

Paguonokanuonssie cucremsl: M.: U3n-so MI'TY um. 8

WCII0/Ib30BaHUEM
o Baymana. 3osoTas koniekuus, 2018 (11)
PEKOMEeHAYeMOU JTUTepaTyphl
Wroro no pasgeny 4 8
Paspen 5. Ceneknus ABwkymuxca neaen (CALI).
N3yuenne aupakTiue CKUX B. B. Axusipos, C. 1. Hedénos, A. 1. Huxonaes. 8
euHUL] pa3zena 6 ¢ Pagnonokaionnslie cuctemMbl: M.: 3g-so MI'TY um.
WUCII0Mb30BaHHEeM Baymana. 3onotas koniekuus, 2018 (1,2,3,4)
peKoMeHyeMOU TUTepaTyphbl B. A. CunuieiH, A. JI. Becena, M. B. 3y6koB. . IIpsimoit
uubpoBoi cuHTe3atop curiaios: CI16. BT TY "BOEHMEX"
vMm. [1. ®. YcruHoBa, 2011 (1-2)
12 30075



B. A. CunuipiH, E. A. CunutipiH. . [Toctpoenue 1yhpoBbIx
(UIBTPOB a/JaNTUBHBIX YCTPOWCTB CeIEKLIN ABYDKYILXCS
ueneii: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009

(1,2,3)
Wrtoro no pasgeny 5 8
Pa3gen 6. Bops06a c momexamm.
?3g;§HHea§H£Ia;2H;eCKHX B. B. Axusipos, C. 1. Hedénos, A. 1. Huxonaes.
AMIHHL pas Paguonokauuonseie cucremsl: M.: U3n-so MI'TY um. 8
WCII0/Ib30BaHUEM
o Baymana. 3onotas koniekuus, 2018 (1,2,3,4)
pPEeKOMeHAYyeMOU JTUTepaTypbl
Wrtoro mo pazgeny 6 8
Pazgen 7. IlpocTpaHcTBeHHas celeKIMs.
ZIBP}I’;EHHEESHS;?;H:ECKHX B. B. Axusipos, C. 1. Hedénos, A. . Hukosaes.
AMIHHI pasi Paguonokaiponssie cucteMsl: M.: U3a-so MI'TY um. 11
WCII0/Tb30BaHUEM
o baymana. 3omorast komnekiws, 2018 (1,2,3,4)
peKoMeHyeMOU TUTepaTyphbl
Wroro no paspgeny 7 11
Paspen 8. bopToBbie paju0/10KaljUOHHbIE CUCTEMBI.
?3g;§HHea§H§;§erCKHX B. B. Axusipos, C. 1. Hedénos, A. V. Hukonaes.
AMEIML] Pasy Papnosnokaionnsslie cucteMbl: M.: I3g-8o MI'TY um. 19
WCII0/Ib30BaHUEM
o baymaHa. 3osotas komnekuus, 2018 (1,2,3)
peKOMeHAyeMOU JTUTepaTypbl
Wroro no pasgeny 8 19
Pazgen 9. VismepeHue napamMeTpoB CUTHAJIOB.
Ie/lgggliHﬂeaSHf;:;H:emHX B. B. Axusipos, C. 1. Hedénos, A. . Hukosaes.
AMIHII pasi Paguonokaiponssie cucteMsl: M.: Y3n-so MI'TY um. 19
WCII0/Tb30BaHUEM
o baymana. 3onoras konnekuus, 2018 (1,2,3)
pPEKOMEH/yeMOU JIUTepaTypbl
Wroro no pa3geny 9 19
Pa3pen 10. CBepXImIMpOKOI0/10CHbIE paAMOTeXHUYeCKHe CHCTeMBI.
B. B. Axusipos, C. 1. Hedénos, A. . Hukosaes.
N3yuenune gupakTryeCcKux Paguonokaiponssie cucteMsl: M.: Y3a-so MI'TY um.
eZIMHUL] pa3zena 3 ¢ baymana. 3onoras konnekuus, 2018 (1,2,3) 19
UCTIO/Ib30BaHNEM B. B. Yanypckuii. I36paHHbIe 3ajauu TEOPUH
peKoMeHZyeMOU TuTepaTypbl | CBEPXIIMPOKOIIOJIOCHBIX PaJHUOI0KALIMOHHBIX cucTeM: M.:
N3p-Bo MI'TY um. Baymana. 3onoras komnekius, 2017 (1,2,3)
Uroro no pasgeny 10 19
13 30075




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAJMOJIOKAITMOHHBIE CUCTEMBI

®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 «XO0pOoLI0», IPU IPaBUILHOM OTBeTe Ha 10 BOIPOCOB BbICTaB/Is1eTCst OLleHKa «OTin4Ho». [lepeuenn
BOIIPOCOB IpefcTaBie” B YMK.

JTa6oparopHas pa6ora

Homnyck k JIP:
- 0TIy CK K BBITIOJTHEHHIO TIepBbIX ABYX JIP He rpeiycMoTpeH.
- [JIsl IOTTyCKa K BBITIOJIHEHUIO TPeTbel 1 nocieAyouux JIP Heo6xoguMa 3aliiuTa OFHON U3 BBITIOTHEHHBIX
paHee paboT.
Ortyer 1o JIP:
ITonyckaeTcs BBIMOTHEHHE 0TYeTa 1Mo JIP «BpYUHYH0» WM TIeYaTHbIM CrIoco60M. OTUeT BBITOHAETCS B
cooTBeTCTBUHM C TpeboBaHueM ctaHapToB ECK/I
3awura JIP:
3amuTa JIP mpesycMarpuBaeT 00Cy>KAeHHe TIOpsiKa PelleHus MpeyCMOTPEHHBIX ee TeMaTUKOMW 3a/1au,
BKJIFOUasi IPOBEPKY YCBOEHUS CTYZEHTOM COOTBETCTBYIOIIMX CBeJleHHH U3 TeOpUHU.

JK3aMeH

Ioryck K 3k3aMeHy B 8 ceMecTpe 0popM/ISIETCS TIPY YC/IOBUH TIOJIHOTO BBITTOJIHEHHSI BCEX
MePOIIPUSTHM, TTPelyCMOTPEHHBIX rPaMKOM KOHTPOILHBIX MEPOTIPUSTHM.
OrieHka Ha 3K3aMeHe (8 cemMecTp) BbICTaB/IsSIeTCsl KakK CcpefiHee apudMeTHyecKoe OL[eHOK 3a TeCTHpPOBaHUe Ha
TEeKyII[eM KOHTPOJTe.

JuddepennupoBaHHbIil 3a4eT

Honyck K quddepeHIIPOBaHHOMY 3aueTy 0(hOPMIISIeTCS TIPY YCIOBUH TIOTHOTO BBITTOJTHEHUS BCEX
MEpOTIPUATHH, TPeTyCMOTPEHHBIX rPaMKOM KOHTPOTLHBIX MEPOTIPUATH.
OrieHka Ha quddepeHIMpOBaHHOM 3aueTe (7 CeMeCTp) BbICTAB/SETCS KaK CpefiHee apu(hMeTHUeCKOe OIIEHOK 3a
TeCTHPOBAaHUE Ha TeKyIleM KOHTpOJIe.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B

=
KOHTaKTHOI opme w =
E = H O
g 8 = = =
B ZE 2 T A
= = ¢ E g ) <0
SIS HaunmeHnoBanue o 2 s |2 g = S B 2
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s = | & SE-7 N | e < =
= | F g % FE
22| B =
| O o
E::u::;’; :))ﬁume Bompocs! ais
4 | 8 |BA 12 4] 4] 0 0 | 8 | 10| 10| 10 | Tekywero
PaAN0/I0KAMOHHBIX
KOHTDOJIS
cHUcTeMax.
Paspen 2. JTaboparopHasi
4 | 8 |PagmonokanuoHHbIe 49 41| 7 | 17 | 17| 8 | 10| 10| 10 parop
pabota
CHCTEMBI.
Bornpocs! gs
Paspgen 3.
4 8 Muorokananssbie PTIC. 16 | 8 8 0 0 8 10 | 10 | 10 TeKyLLero
KOHTPOJISA
Pazpnen 4.
Papuorexuuueckue
CHCTeMbI TIOCAJJKH 1 Boripocet s
4 8 16 | 8 8 0 0 8 10 | 10 | 10 TeKyLLero
yIpaB/IeHHs
KOHTPOJISA
BO3/]yIIIHBIM /IBH)KEHHEM
(YBJ).
Pa3pen 5. CeneKkuus Bomnpoce! ans
4 8 |aBMOXKymimxcs mesei 16 | 8 8 0 0 8 10 | 10 | 10 TeKyIlero
(cam). KOHTPOJISA
Bomnpoce! ans
4 | g [Pasmen6.Boprbac 16| 8|8/ 0 0 | 8 | 10| 10| 10 | Tekywero
noMexaMmu.
KOHTDOJIS
Pazpgen 7. Bomnpoce! ans
4 8 |IIpocTpaHcTBeHHas 19 | 8 8 0 0 11 10 | 10 | 10 TeKyI1lero
CeJIeKIHA. KOHTDOJIS
Bcero 3a 8 cemectp 144 | 85 | 51 17 17 59 [ 70 | 70 | 70
Pa3zgen 8. boproBbie Bonpocs! ans
5 9 |paguo/0KaLMOHHBIE 29 | 10 | 10 0 0 19 10 | 10 | 10 TeKyllero
CHUCTEeMBI. KOHTDOJIS
5 9 Pazgen 9. UsmepeHue 50 | 31 | 14 0 17 19 10110 10 JlabopatopHast
napaMeTpoB CUTHAJIOB. pabora
Pa3pen 10.
CBepxIIHpPOKONO0/I0CHbIE Bortpoce! A7t
5 9 29 | 10 | 10 0 0 19 | 10 | 10 | 10 TEKYII[ero
pafiMoTeXHHUYeCcKHe
KOHTPOJISA
CHCTEeMBI.
Bcero 3a 9 cemectp 108 | 51 | 34 0 17 57 | 30 | 30 | 30
Bcero no aucuninHe 2521136 | 85 17 34 116 | 100 | 100 | 100
15 30075




