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(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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
rog, Habopa rpynrbl: 2024

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
PAJVOIOKAIITMOHHBIE U PAIMOHABUTAITMOHHBIE 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:

IICK-1.1 — crocobHOCTD BBHITIOHIATL MaTeMaTHueckoe MOZeIMpoBaHre 00beKTOB 1 MPOLIeCCOB TI0 THITOBBIM
MeTOJUKaM, B TOM UHMCJIe C UCII0J/Ib30BaHUEeM CTaH[apTHBIX [1aKeTOB MPUKJIaJiHbIX IPOrpamMmm

[ICK-1.2 — cnocobHOCTh pea30BbIBATH MPOrPaMMBbI SKCIIEPUMEHTAIbHBIX UCC/Ie0BaHNN, BK/IIOUasi BHIOOP
TeXHUYEeCKUX CPeACTB U 00paboTKy pe3ysbTaToB

ICK-1.3 — crnocoGHOCTh BBITIONIHATL pacueT W TMPOEKTUPOBAHUE JieTajed, y3/0B W YCTPOHCTB
pafoTeXHUYeCKUX CHCTEM B COOTBETCTBUM C TeXHHYECKMM 3aJjaHMeM C HCIOMb30BaHUEM CpeZiCTB
aBTOMaTHU3aLuU [IPOEKTUPOBAHUS

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IICK-1.1
3HAHUA:
M3yueHre MeTo/[0B 1[U(poBoLi 00pabOTKM CUrHAJIOB B Pa/JU0/IOKAI[MOHHBIX CUCTEMAX;
YMeHUs:
pa3pabaTbiBaTh CTPYKTYPHBIE CXeMbI PaZMOJIOKAlIMOHHBIX CUCTEM;
HaBbIKU:
MMeTh HaBbIK pacueTa rapaMeTpOB PaZlo/IOKallMOHHbIX CTaHLIH.
IICK-1.2
YMEHUsL:
yMeTb MCIO0/Ib30BaTh NMPOrpaMMHbIE CPeZCTBa KOMITBIOTEPHOTO MOZE/NUPOBAaHUM TP pelleHuH 3ajau
TIPOEKTHUPOBAHUS PaJUONI0KaLMOHHBIX CUCTEM;
IICK-1.3
3HAHUA:
3HaThb HOPMATHBHBIE JIOKYMEHTBI ¥ CTAaHJAPThI B 00/1aCTH Pa/IA03/IEKTPOHHON TeXHUKM;
YMEHUsL:
yMeTb (hOpMy/IMPOBaTh TEXHUUECKOe 33/jaHre Ha pa3paboTKy pafluoIOKaLMOHHON CHCTEMBI;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa PATVOJIOKAITMOHHBIE 1 PATIMOHABUTAITMOHHBIE CUCTEMBI siBnsietcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
TIOATOTOBKHM 110 Hampas/eHuto 11.03.01 PaduomexHuka.

CogepxaHue JUCLIUIUIMHBI SB/SETCS JIOTUYeCKUM MPOJOJDKEHNeM JUCLIATIIVH: YCTPOMCTBA CBY
N AHTEHHBI, JJIEKTPOJNHAMMWKA U PACITPOCTPAHEHUWE PAJVOBOJIH.

[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

e TICK-1.1 — Crioco0eH BBITIO/THATE MaTeMaTHUeCKOe MO/Ie/TMPOBaHKe 00BEeKTOB 1 IPOLIeCCOB T10
TUIOBBIM METOJUKAaM, B TOM UHCJIe C UCT0/Ib30BaHMEeM CTaH/JaPTHBIX MaKeTOB MPUK/IaAHbIX POrpaMM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

KYPC

CEMECTP

HaumeHoBaHue Ppa3fesioB ¥ JUAAKTHYECKHX eJUHHIL]

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

BCEI'O

3aHATUA
CamocrosiTe/IbHasA

pabora cTygeHToB

BCETO
Jlekuuu
JlaGoparopHbIit
NPaKTHKYM
IIpakTHyeckue

®dopmupyemast
KoMmrmeTeHus, %

TICK-1.1

TICK-1.2
TICK-1.3

Paspen 1. O6umume cB 1 0 pafiM0/I0OK IX
cucremax. PusMyecKre OCHOBbI Pa/IMO/IOKaLMOHHBIX
n3MepeHH. MeTo/ibl orpe/ieieHHst KOOpAUHaT. TakTHKO-
TexHH4eckue napametpsl PJIC. Knaccudukarys
PaZiNoIOKAL{IOHHBIX YCTPONUCTB M CUCTEM.

14 4 4 0 0 10

Paspen 2. Paguo/ioKanuoHHbIe CHCTeMBI. Buibl
Pa/iMo/IOKaLK U Pa/IM0/IOKALIMOHHBIX CUCTEM.
MHOrono3uLMOHHbIe PaJi0I0KaLMOHHbIE CUCTEMBI.
Ortpaskaroliiyie CBOMCTBA Lesieit. Beibop 30HAMpYyIOLIero curHana
B PJIC. [JanbHOCTb PaJiHo/I0KalIMOHHOTO 06HAPY KEeHHUsI.

50 40 6 17 17 10

10

10 10

Paspen 3. Muorokanasbubie PTIC. Mozeib MHOrOKaHaIbHOM
PJIC. ITponyckHast criocobHOCTb MHOTOKaHa/bHO# PIIC.

16 6 6 0 0 10

10

10 10

Paspen 4. PaguorexHiu4ecKne CHCTeMbI IIOCAJIKH 1
yrpaBJ/ieHHs: BO3AYIIHBIM JABikeHueM (YB/I). O6uine
cBeienusi 06 opranusatuy Y B TIpUHLIMITBI TOCTPOEHHS
MeTeoposorudyeckux PJIC. PaguoTexHuueckue CUCTeMbI
nocagku. CucreMsl BTopuuHoi paguonokanuu. PJIC o63opa
JIETHOTO MOJIs1. Anmaparypa repBHYHOi 06paboTKu
pajiMo/IoKaLoHHO nHpopmaruu (ATION).

14 4 4 0 0 10

10

10 10

Pazpen 5. Cenexkuus ABwxymmxcs nesei (CAIT).
O6Hapy)XUTe/IH ABIWKYLIUXCs Liesieid. [IPUHLMIIBI TOCTPOeHHUst
YCTDPOMCTB NO/jaB/eHNst TACCHBHBIX TTOMeX. IIpUHIUITBI
TIOCTPOEHHMS aJlaNTHBHBIX LM(PPOBBIX ycTpoiicTs (ALLY) CALIL.
dopmupoBaHKe LIM(PPOBBIX KapT NTapaMeTpoB OMeXOBOMH
06CTaHOBKH.

16 6 6 0 0 10

10

10 10

Pa3pen 6. Bopb6a ¢ momexamu. Crioco6bl ocabneHnst
Hab/moaemMoCTH 00beKTOB TPH MACCHBHBIX TIOMexax. Bopbba ¢
TTaCCUBHBLIMHU ITOMEXaMH. Eopl,6a C dKTUBHBIMH ITOMeXaMH.

14 4 4 0 0 10

10

10 10

Paspen 7. IIpocTpancTBeHHas ceekius. Iloctpoenue
TIPOCTPAHCTBEHHOT0 TpakTa coBpeMeHHbIX PJIC. Bopbba c
TIOMeXaMH, f1efiCTBYIOLMMH T10 GOKOBBIM JlerecTKam
/iMarpaMMbl HarpaB/IeHHOCTH.

20 4 4 0 0 16

10

10 10

Bcero 3a 7 cemecTp

144 68 34 17 17 76

70

70 70

Paspen 8. O6mue ¢ opa IX
cucremax (PHC). TIpHHLMITBI pa/jMOHaBUTaLMK U METO/bI
peayM3alLy paJjMOHaBUTaLMOHHBIX CUCTEM U YCTPOMCTB.
Ha3HaueHne 1 0CO6EHHOCTH CHCTeM pafHOHABHUTaLIUH.
Krnaccudukauust PHC. HaBuraijioHHble 371eMeHTBI.
HaBuralMoHHbIe CHCTeMbI KOOPAUHAT. [7106a/bHbIe CHCTEMbI
KOOpJUHAT. JIMHUY ¥ TOBePXHOCTH 10/10KeHust. JIMHUY MyTH.
Kypc u KypcoBsle yribl. HaBUralimoHHBIN TPeyroabHUK
ckopocTeil. TakTHKo-TexHH4ecKue napameTpel PHC, fanbHOCTD
neictBus ¥ TouHocTs PHC. MecToorpe/ie/sieHue ¢ MOMOLLbI0
PHC; nMHMM ¥ IOBEPXHOCTH TOJIOKEHHUS; OLIMOKH JTMHUI
TIOJIO’KEHHs1; OLIMOKH OTpefie/IeHHst MeCTOTIOIOXKEeHHUsT Ha
TUIOCKOCTH 1 B IPOCTPAHCTBE; JUIHIIC ¥ SJUTANICOU, OLIMO0K
T10JI0’KeHHs1; paboure 30Hbl Pa/IHOHABUTALIMOHHBIX CUCTEM;
reoMeTpUUeCcKuit akTop.

66 36 10 13 13 30

10

10 10

Paspgen 9. CliyTHHKOBBIE Pa/iHOHAaBHT allHOHHbIE CHCTeMBI.
Oco6eHHOCTH CITyTHUKOBBIX Pa/JMOHABUTALIMOHHBIX CUCTEM
(CPHC). Curnansl criytHukoBbIx PHC. CriyTHUKOBas
paauoHaBuraLontas cucreMa ITTOHACC. Tpe6oBaHust
notpebureneii K crytHukoBbiM PHC. Anmapartypa
niorpe6uresneit CPHC. Tounocts CPHC.

38 8 8 0 0 30

10

10 10

Paspen 10. ABToHOMHBIE pa/jHiOHABHT AlIHOHHBIE CHCTEMBI.
[Jonnepoeckue u3mepurenu ckopoctd (JUC). O63opHO-
CpaBHUTeJIbHbIE pajiiOHaBUralMoHHble cuctembl (OCC).

40 8 8 0 0 32

10

10 10

Bcero 3a 8 cemectp

144 52 26 13 13 92

30

30 30

Bcero no gucuunianHe

288 120 60 30 30 168

100

100 100

3.2. AyATOPHBII NPAKTUKYM

Homep u HauMeHOBaHMe pa3jena

JUCIHUIUTHHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ay.
yacoB

Paszpen 2. PagnosiokaliioHHbIe
CHCTEMBI.

XapakTepUCTUKH PaJH0/I0KaTOPOB

AHanu3 3HepreTHYeCKUX COOTHOILEHUH MPU
0OHapy>keHUH 00BEKTOB C MOMOITBI0 OopToBOk PJIC

6

BiusiHue atmocepHbIX 0CaJKOB Ha
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PaZivoNOKALIOHHOe 0OHapyskeHue Tieseit

MopenvpoBaHue MPOXOXKAeHUs TUHENHO-

4 YaCTOTHOMOJY/IMPOBaHHOTO CHI'Hasia uepe3 QuabTp 5
CKartus
Bcero 3a 7 cemecTp 17
5 CucreMbl KOOpAUHAT HABUTALIMOHHBIX CUCTEM 4
6  |Paszen 8. OBue ceesienusi 0 ;(Ci[;aggg?cmxm palMOHABUTALIMOHHBIX CUCTEM U 4
PaZiMOHaBUTaLJUOHHBIX CUCTEMAax - -
(PHC). Mogenu cny4yaliHbIX [10JIeld CUTHA/IOB U MIOMEX B
7 PaZ0JIOKALIMOHHBIX U pajMOHABUTAL[IOHHBIX 5
cucTemax
Bcero 3a 8 cemecTp 13
3.3. JTabopaTopHbIii NPAKTUKYM
O0neMm,
Ne |Homep u HaMMeHOBaHuUe pasjesia
o/ e — Tema /1a00paTOPHOro MPaKTUKyMa aya.
4acoB
1 VccnenoBanve vMUATaTOpa paZuonoKalOHHbIX 4
CUTHAJIOB
2 Vccnenosanue ciefsiero UusMepuress JaabHOCTH 4
VccnenoBaHre MOHOUMITYJILCHOTO M3MepUTe ISt
3  |Pa3gen 2. PaguonokalliOHHbIE yI70BBIX KOOpAuHAT ¢ PAP U 1OTIepOBCKUMUA 4
CUCTEMBI. dbunsTpamu
4 WccnenoBanue paivionioKalMOHHON CTaHLIMU 3
aptuiepuiickoi pa3seaku CHAP-10
5 VccnenoBanye paiuooKallMOHHON CTaHIIUK O/VKHEH 7
pa3senku CBP-3
Bcero 3a 7 cemecTp 17
6 BrIcOTOMEpBI 4
7 Pazzen 8. O6iime cBeeHus 0 OrnpefienieHre JaJbHOCTH 10 LiEJIU C TIOMOLLBEO 3
paZilMOHaBUTALIUOHHBIX CUCTeMaxX  |PaAuofAasbHOMepa
8 |(PHC). MeTozbl paJyore/IeHralun 3
9 V3mepeHue paZiia/ibHOM U YIIOBOM CKOPOCTH IeJr 3
Bcero 3a 8 cemectp 13
3.4. CamocronTenbHast padora crygenra (CPC)
Ne Homep 1 HaumeHOBaHue pa3jesa Oo0nemMm,
CopepikaHue yue0HOro 3aJaHusA
n/n JUCLHMILIUHBI 4acos
Pasgen 1. OBipyie CBezeHIst 0 W3yueHue aupakTAUe CKUX eAuHHL| pas/iena
1 WCII0/Ib30BaHeM PeKOMeH/yeMOr 10
PaZiMOI0KaLMOHHBIX CUCTEMax.
JINTeparypbl
W3yuenuve guziakTiue CKUX eJVHULL paszena 2
2 |Pasgen 2. PagjyonokalMOHHbIE CHCTEMBI. C UCIO/Ib30BaHUEM PEKOMEeHyeMOi 10
JINTEeparypbl
W3yuenuve nuzakTryeCKUX eJUHULL pasgena 2
3  |Pasgen 3. MuorokaHanbHble PIIC. C UCII0J/Ib30BaHHEM PeKOMeHlyeMOou 10
JINTeparypbl
Pasgen 4. PaguoTexHuueCcKre CUCTEMbI W3yuenuve nuzakTrueCKUX eJMHULL pasgena 2
4  |mocajKy U yIipaBJeHUs BO3YLIHbIM C UCMO/b30BaHUEM PEKOMEeHJyeMOit 10
IBwkeHueM (YB/I). JINTEeparypbl
Paszien 5. CeMeKupa ABIDKYIIXCA HieNied N3yuenuve gupakTrye CKUX eAUHUL pasfena 2
5 C VICTIO/Ib30BaHMEM PEKOMEeHAyeMOu 10
(CALL. JINTEeparypbl
N3yuenuve nupakTrue CKUX eJVHULL paszesna 2
6 |Pa3zgen 6. Bopwba c momexamu. C UCI0JIb30BaHHEM PeKOMEHlyeMOoU 10
JINTEeparypbl
7  |Pasgen 7. IIpocTpaHCTBeHHas CeJleKLUsl. W3yuenve nupakTrueCKUX eJVHULL pasgena 2 16
7 25589




C UCMO/b30BaHUEM PEKOMEHyeMOi
JIUTEepaTyphbl
Bcero 3a 7 cemecTp 76
Pasjen 8. OBipe CBejieHs 0 N3yueHue aujakTUUe CKUX eAMHHL| pasjena 2
8 C UCII0/Ib30BaHHWEM PEKOMeHAyeMOM 30
paZuroHaBUraluoHHbIx cuctemax (PHC).
JIUTEpPaTyphI
Pasen 9. CrlyTHHKOBBIE N3yueHue auiakTUUe CKUX eAMHHL| pasjena 2
9 C UCI0/Ib30BaHHWEM PEKOMeHAyeMOM 30
PaZiuOHaBUT aLIUOHHBIE CUCTEMBI.
JIUTEpPaTyphI
Pasen 10. ABTOHOMHbIE N3yueHue auiakTUUe CKUX eAMHHL| pasjena 2
10 C UCI0/Ib30BaHHWEM PEeKOMeHAyeMOM 32
PaZiuOHaBUT aLIUOHHBIE CUCTEMBI.
JIUTEpPaTyphl
Bcero 3a 8 cemectp 92
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3/4/5| 6 |7 8 9 10(11(12| 13 |14 15 |16 17
7 OP| | Otu. o JIP, TexK | TekK, Otu. no JIP | P TexkK| |TexK|OP| aud. sau.
8 AP ap
YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUECKasi paboTa;
e Ortu. o JIP — otuet no JIP;
e TekK — BOmpOCHI [i/1s1 TEKYIIEro KOHTPOJIS;
o nud. 3au. — auddepeHIIPOBAHHEIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

[TMarHoCTUYeCKasi pabora;
otuet 110 JIP;
BOIIPOCHI /I/IS TEKYIIIET0 KOHTPOJIS.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

mrddepeHITMPOBaHHbBIN 3aUeT;
JK3aMeH.
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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. A. ®népoga. . CriyTHUKOBBIe pajuoHaBuraiuonHbie cuctemel (CPHC). CI16.BI'TY "BOEHMEX"
uM. 1. ®. YcruHoga, 2011, 1. pec.

3. A. B. be3pykog, B. B. CmupHog, H. B. CoTHukoBa. . PagrioHaBuraijonHbie cuctembl. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2021, 21 3Kk3.

4. B. B. Axusipos, C. U. Hedénos, A. 1. Hukonaes. Paguronokaiyiodsbie cuctembl. M.: 3a-so MI'TY um.
baymana. 3onotas kostekuus, 2018, si1. pec.

5. B. B. CmupHoB, C. B. Hukonaes. . I[TaccuBnbie nomexu. CI16.6T'TY "BOEHMEX" um. /. @. YcTuHOBa,
2008, 5 3K3.

6. Y. M. Koras. . biavwxusasa paguonokauuys. M.: CoeTckoe paguo, 1973, 7 9K3.

7. I1. A. bakyneB. . PaguosiokalidoHHbIe cucteMbl. M.: Paguorexnuka, 2007, 6 3K3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. 4. [. Ilupman, B. H. Mamkoc. . Teopusi 1 TeXxHHKa 00pabOTKY pa/io/IOKallOHHOW HH(GOPMaLiK Ha
tone momex. M.: Pagvio u cBsi3b, 1981, 1 3k3.

5.3. Ilepuogrueckue u3aHus:

1. BeCTHUK BO3ZYIIIHO-KOCMHUECKOH 0OOPOHBI;
2. PagnorexHuka — X X1 Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas riardopma «FOpaiT». I/ By30B U CCY30B.;
2. http://e.lanbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru — ®ynnamenransHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YctuHoRa.

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced;
2. Mathcad Education - University Edition Term.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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. Mathcad Education - University Edition Term.

6.3. J/TabopaTopHbIe 3aHATHA:
1. Ansys Multiphysics 2017 Teaching Advanced.

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
PAINOJIOKAITMOHHBIE 1 PATUOHABUTAITMOHHBIE CUCTEMBbBI

AnHoTanusa paboueii nporpaMMsl

HOuctuninaa PAZIMO/JIOKAIIMOHHBIE 1 PAIVNOHABUTAIIMOHHBIE CUCTEMBI sBrnisieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM TI0 HampapieHuto 11.03.01 PaduomexHuka. [uciuriivHa peanu3yercs Ha (akynbtete U
Wudopmatyonssix U ynpaemstoimx cuctem BI'TY "BOEHMEX" um. [J.®. YcrunoBa kadezppoit 14
PAIMOSJIEKTPOHHBIE CUCTEMEI YTIPABJIEHWSA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 criocoGHOCTb BBIMOMHATE MaTeMaTHUUeCKOe MO/e/IMpOBaHHe OOBLEKTOB M MPOLIECCOB 110 THUIIOBBIM
MeTOJ1KaM, B TOM UHKCJ/Ie C UCI0/Ib30BaHUEeM CTaH/AapTHBIX MaKeTOB MPUK/IaJHbIX POrpamm;
[TICK-1.2 criocoOHOCTE peanu30BbIBaTh MPOTPaMMBI 3KCTIEPUMEHTAIBHBIX WCC/IeA0BaHUM, BKJTHOUasi BLIOOD
TEeXHUYECKHUX CPe/ICTB M 00pabOTKy pe3y/bTaTog;
I[ICK-1.3 cmocoOHOCTb BBLIMOJHATH pacueT U TPOEKTUPOBAaHWE JieTajiel, y3/0B U  YCTPOMCTB
pPafMOTEXHUYECKUX CHUCTEeM B COOTBETCTBMM C TeXHUYECKHMM 3a/laHueM C UCIO0/b30BaHUEM CpPeJCTB
aBTOMaTHU3aL[1 IPOEKTUPOBaHUSI.

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:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB ITPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e oTuer 1o JIP;
e BOIIPOCHI JJIs1 TEKYILero KOHTPOJIS.

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

OO01jast  TPyZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiseT 8 3.e., 288 u. IlporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (60 4.), mpakTrueckue 3ansaTys (30 4.), 1abopaTtopHblii mpakTukyMm (30
4.), caMoCTosITe/IbHast paboTa cTyzneHTa (168 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
PAINOJIOKAITMOHHBIE 1 PATUOHABUTAITMOHHBIE CUCTEMBbBI

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.

peKOMeHJyeMOoH JIUTepaTypbl

HaumeHnoBaHue padoTbI PexomeHjyeMmas uTeparypa prn?{?éKOCTb’
Pa3gen 1. O0miue cBejeHHs 0 Pa/JH0IOKAJHOHHBIX CHCTEMaX.
Ty ——— . CripaBouHUK 110 paguonokaiuu: M.: TexHocdepa,
2015 (1,2,3)
pasziena C UCroJib30BaHUEM 10

N. M. KoraH. . bivpknsisi paguonokaiusi: M.: CoBeTckoe
paauo, 1973 (1,2,3)

Wroro no pasgeny 1 10
Pa3gen 2. Paguo/i0KaliiOHHbIE CUCTEMbI.
VI3yueHue JUAKTUUe CKIX €/IHHHUIL IT. A. bakynes. . PaguosiokalidoHHbIE CUCTEMBI: M.:
paszena 2 € UCIoIb30BaHueM 10
- Pagunorexnuvika, 2007 (1,2,3)
peKoMeHAyeMOU TUTepaTypbl
WNroro no pasgeny 2 10
Pa3pen 3. MHorokananbHbie PJIC.
N3yueHue gupakTrueCcKux eJUHUL] B. B. Axuspos, C. Y. Hedénos, A. V. Hukonaes.
pasziena 2 ¢ UCroib30BaHUeM PaguonokaiioHHbie cucteMbl: M.: M3a-Bo MI'TY um. 10
pPEeKOMeHyeMOU TUTepaTyphbl baymana. 3osotas kKomtekuus, 2018 (1,2,3)
Uroro no pa3geny 3 10

Paspen 4. PagnoTexHnuecKue CUCTeMbl IIOCAJKH M yIpaB/ieHUs1 BO3AYIIHbIM ABIbKeHneM (YB/I).

N3yueHue AupakTrue CKMX eIUHUL]

B. B. Axuspos, C. 1. Hedénos, A. . Hukonaes.

paszesna 2 C WUCo0J/Ib30BaHUEM Pagnonokaimonnsie cucremel: M.: 3n-so MI'TY um. 10
peKOMeH/lyeMOH JINTepaTypbl baymana. 3osortas xomnekims, 2018 (1,2,3)

Wroro mo pazgeny 4 10

Pazpen 5. Cenexkuus ABwKyIuxcs mesen (CALT).
VI3yueHue JUAKTUUE CKUX €/HHMUIL IT1. A. bakyneB. . PaguoiokalldOHHbIE CUCTEMBI: M.:
pasziena 2 € UCIoib30BaHUeM 10
N Pagrorexnvka, 2007 (1,2,3)

pPeKOMeH/lyeMOU JIUTepaTypbl

Wrtoro no pasgeny 5 10

Pa3gen 6. Bopn0a c momexamu.
A. . Iupman, B. H. Manxoc. . Teopus u TexHUKa
00paboTKM paJuoIoKaljMoHHOH HH(popMaIuy Ha GoHe
Msyerie upaicruiectanx efmy nowex: M.: Pagyio u coass, 1981 (1,2,3) o
pEKAOMeH eMOit JIHTEDATVDEL B. B. CmupHoB, C. B. Hukosiaes. . [TaccrBHBIe TOMeXU:
P i patyp CII6.BI'TY "BOEHMEX" um. [. ®. YcruHosa, 2008
(1,2,3)
Wrtoro o paspeny 6 10
Pa3pen 7. IlpocTpaHCTBeHHAs CeJIeKIMsl.
VI3yuerue /iiiakTHIeCKIX €/ jHHIY I1. A. bakynes. . PagroiokaliioHHbIe CUCTeMBI: M.:
pasziena 2 € UCIoib30BaHUeM 16
o Paguorexnuka, 2007 (1,2,3)

pPEKOMEH/yeMOU JIUTepaTypbl

Wroro no pasgeny 7 16

12 25589



Pazgen 8. O0uine cBeieHNs 0 paJHOHABUTAMOHHBIX cucreMax (PHC).

N3yueHue aupakTrue CKMX eIUHUL]

A. B. bespykog, B. B. Cmupnos, H. B. CoTHukoBa. .

pasjiena 2 C UCIoyib30BaHUeM PaguonaBuraionssie cucremsr: CI16.BI'TY 30
pPeKOMeH/lyeMOH JINTepaTyphl "BOEHMEX" um. [I. ®@. YctunoBa, 2021 (1,2,3)
Wroro no pa3geny 8 30
Pa3fen 9. CnyTHMKOBBIe pPa/iMOHABUT al{lUOHHbIE CUCTEMBI.
A. A. ®néposa. . CrlyTHUKOBBIE paJlJMOHABUT ALIUOHHBIE
HiayuieHHe qUIAKTHYeCKAX &HHI] cuctemsl (CPHC): CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2011 (1,2,3)
pasjerna 2 ¢ MCTIONIE30BAHMEM A. B. Be3pykos, B. B. Cmupnos, H. B. CoTHukoBa. . 30
PEKOMEHAYEMOH JIMTEPATy bl PaguonaBuraiyonssle cucremsr: CI16.BI'TY
"BOEHMEX" um. []. @. YctuHoga, 2021 (1,2,3)
Wroro no pa3geny 9 30
Pa3gen 10. ABToHOMHBIEe pPaiiOHABUT alJUOHHbIE CUCTEMbI.
N3yuenre gjuakTryeCKux eJHUL] A. B. bespykos, B. B. Cmupnos, H. B. CoTHukoBa. .
paszena 2 € UCIoIb30BaHueM PasvioHaBurarrionssie cuctemer: CI16.BTTY 32
peKOMeHJyeMOoH JIUTepaTypbl "BOEHMEX" nm. []. ®@. YctuHoBa, 2021 (1,2,3)
Wroro no pasgeny 10 32
13 25589




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAJMOJIOKAIITMOHHBIE 1 PAITMOHABUTAIIMOHHBIE 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

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT;

e 9K3aMeH.

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.

Ortuer no JIP

Ortuer 1o JIP:
Honyckaetcst BbIMoHeHHe oT4eTa 110 JIP «Bpy4YHyt0» UM TiedaTHbIM crioco0oM. OTUeT BBITIOHSETCS B
COOTBeTCTBUM ¢ TpeboBaHueM craHzaptoB ECK]]
3amura JIP:
3amura JIP mpesycMaTpuBaeT 00Cy>KeHHe Mopsi/ika pellieHus IpelyCMOTPeHHbIX ee TeMaTHKOM 3a/ad,
BKJIIOYasi IPOBEPKY YCBOEHUS CTYAeHTOM COOTBETCTBYIOIIMX CBeZleHUI U3 TeOPHUH.

JuddepennupoBaHHbIil 3a4eT

Honyck K quddepeHIMpOBaHHOMY 3a4eTy 0(hOPMIISeTCS TIPY YC/IOBUH TTOJTHOTO BBITTOJTHEHUS BCEX
MEDOTIPUSATHH, TIPeAYCMOTPEHHBIX rPa(hKOM KOHTPOJILHBIX MEPOTIPHSTHH.
Orienka Ha guddepeHIIPOBaHHOM 3aueTe (9 ceMeCTp) BBICTAB/IAETCS KaK CpeiHee aprudMeTHUeCckoe OIIeHOK 3a
TeCTHPOBaHHE Ha TeKyIleM KOHTpOJIe.

JK3amMeH

Hormyck k 3k3ameny B 10 cemecTpe ohopMIsieTcs TIPU yCJIOBUU TIOSTHOTO BHITIOTHEHUS BCEX
MepOIIPUSITUH, peAyCMOTPeHHbBIX rpaMKOM KOHTPOJIBHBIX MEPOMPUSITUN .
OrjeHka Ha 3k3ameHe (10 cemecTp) BBICTaBJISIETCS KAaK Cpe/iHee apudmMeTrueCcKoe OL[eHOK 3a TeCTUpOBaHHe Ha
TeKyllleM KOHTpoJIe.
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Pazgen 1. O0mue Bompocst
4 | 7 |cBeAcHMAO 14| 4|4, 0 0 1010|1010/ A
PaANo0/I0KAMOHHbBIX TeKyI1lero
cHUcTeMax. KOHTPOJISA
Pazpen 2. Oruer 110
4 7 |Paano/I0KaIrjMOHHbIE 50 | 40 6 17 17 10 10 | 10 10 1P
CHCTeMBI.
Bornpocsl
Pa3pen 3. JUIsE
4 7 MmuorokananabHbie PIIC. 16 6 6 0 0 10 10 10 10 TeKylLLlero
KOHTPOJIS
Pazpen 4.
PaapnoTrexunueckue Bonggcm
4 7 |cHCTeMBbI MOCAJAKH U 14 4 4 0 0 10 10 | 10 | 10 A
TeKyI1lero
yIpaB/ieH!s BO3AYIIHBIM KOHTDOJISE
aBwkenueM (YB[). p
Pazpgen 5. Cenexknus Bonigcm
4 7 |pBIOKymmxcs mesei 16 6 6 0 0 10 10 | 10 | 10 A
(CIIIT) TEKYII[ero
) KOHTPOJISA
Bormpocs!
4 | 7 [Paspen6.Boprbac 14 4| 4| 0 0 | 10 | 10| 10 | 10 | "™
noMexamu. TeKyI1lero
KOHTPOJISA
Pasen 7. Bomnpocsl
4 | 7 |lIpoctpancTBennas 20 4| 4 0 o | 16 |10 10| 10 | *™
TeKyIllero
CeJIeKIHA.
KOHTPOJISA
Bcero 3a 7 cemectp 144 | 68 | 34 17 17 76 70 | 70 | 70
Pazgen 8. O0uyue
4 | g |[CBEAeHMAO 66 | 36 | 10 | 13 | 13 | 30 | 10 | 10 | 10 |OTHeTTO
PaAHOHaBHUI AllMOHHBIX JIP
cucremax (PHC).
Pa3gen 9. CnyTHMKOBBIe BOHJI;ZCH
4 8 |pajuoHaBUralUOHHbIE 38 8 8 0 0 30 10 | 10 | 10 A
TeKyIIlero
CHCTeMBI.
KOHTPOJISA
Pa3pen 10. ABTOHOMHBIE BOHE;)CH
4 8 |papMoHaBUranOHHBbIE 40 8 8 0 0 32 10 | 10 10 A
TeKYIIlero
CHCTeMBbl.
KOHTPOJISA
Bcero 3a 8 cemectp 144 | 52 | 26 13 13 92 30 | 30 | 30
Bcero no pucrunivHe 288 | 120 | 60 30 30 168 | 100 | 100 | 100
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