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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 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
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:

[TK-1.1 — CnocobeH BBIMOMHATE MaTeMaTHUeCcKoe MOJe/MpOBaHHe OObEKTOB M TPOLIECCOB IO THITOBLIM
MeTOJMKaM, B TOM UHMCJIe C UCII0/Ib30BaHUEeM CTaHJapTHBIX [TaKeTOB IPUKJIA/IHbIX IPOrpamMm

ITK-1.3 — Crioco6eH BBIMOHSATL pacyeT U MPOeKTUPOBAHUE JIeTalel, Y3/10B U YCTPOWCTB Pa/JAOTEXHHUYE CKUX
CUCTeEM B COOTBETCTBUM C TexXHUUECKHM 33JjaHMeM C MCII0/Ib30BaHWeM CpefCTB aBTOMAaTH3aluu
NIPOEKTHUPOBAHHUS

@DopMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTYDKEeHHe C/lefyIOLINX pe3y/isTaToB 00pa3oBaHust:
IIK-1.1
3HAHUA:
W3yyeHre MeTO/[0B 1IM(poBoli 00paboTKK CUTHATIOB B PaJJI0/IOKAL[MOHHBIX CHCTEMAX;;
YMEHUs1:
pa3pabaThiBaTh CTPYKTYPHBIE CXeMbI PaIMOI0KAIIMOHHBIX CUCTEM;;
HABbIKU:
VMMeTb HaBbIK pacueTa rapaMeTpoB paJilo/I0KallMOHHBIX CTaHLUMH;.
IIK-1.3
3HAHUA:
3HaTh HOPMATHBHBIE JIOKYMEHTBI ¥ CTAaHJAPThI B 00/1aCTH Pa/IU03/IEKTPOHHOMN TeXHUKH;
YMEHUsL:
yMeTb (hOpMyIMPOBaTh TEXHUUECKOe 33/jaHre Ha pa3paboTKy paluoI0KaLOHHON CHCTEMBI;
HaBbIKU:
UMeTb HaBBIK COCTaB/IEHWsI TEXHMUECKOTO 3aJaHusi Ha pa3pabdOTKy paJMO/IOKAlMOHHBIX CHCTEM,
OCHOBBIBAsICh Ha HOPMaTHBHbIE JIOKYMEHTBI M CTAaHJAPThI B 00J1aCTH Pa/[M03/IEKTPOHHON TEXHUKH.



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 — CrniocobeH UCIO/b30BaTh MOJIOKEeHUsI, 3aKOHbI ¥ METO/IbI €CTeCTBEHHBIX HayK U MaTeMaTHKH
[/ pellieHNs 3aJjau UH)KeHepHO [iesiTe/TbHOCTH

e OIIK-2 — CrniocobeH caMoCTosTe/IbHO NIPOBOAWTD KCIIepPUMeHTa/IbHbIE HCC/Ie0BaHMS M UCIIOIb30BaTh
OCHOBHbIe TIpreMbl 00pabOTKH U Ipe/iCTaBIeHNs ITOTyUeHHBIX JaHHBIX

e [IK-1.1 — Crioco0eH BBITIOJIHATL MaTeMaTHUeCKoe MO/le/TMPOBaHIe 00BEKTOB U TMPOLIeCCOB 110 TUTIOBBIM
MeTOJUKaM, B TOM UMCJie C UCII0/Ib30BaHUeM CTaHJapTHBIX [1aKeTOB IPUKJIa/IHbIX [IPOrpamMm

¢ TIK-1.3 — Cnioco6eH BBHITIONHATEL PacueT U TTPOEKTUPOBAHKE JleTaiel, Y3/I0B U YCTPOUCTB
pafilOTeXHUYEeCKHX CUCTEM B COOTBETCTBUU C TEXHUUECKUM 33/laHUeM C UCIO0/Ib30BaHUEM CPeZiCTB
aBTOMAaTU3aLMH NIPOEKTUPOBaHUS

o TIK-1.5 — CnocobeH pa3pabaTbiBaTh ¥ IIPOEKTUPOBATh PaJti03/IeKTPOHHbIE CPE/ICTBA PAa3/IMUHOIO
Ha3HaueH!s

e [IK-1.7 — CriocobeH ocy1jeCTBSITh pa3paboTKy pafilo3/1IeKTPOHHBIX CUCTEM U KOMILIeKCoB; CriocobOeH
CO03/jaBaTh aHTEeHHbI, aHTEHHbIE pelleTKH, MHOTO(YHKIMOHa/IbHble MHTerpanbHble CBY Moaynu, CBU
3JIEMEeHThI



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpaen 1. OGuiue cB: f1 0 pafiM0/IOK IX CHCTEMaX.
4 7 DusnyecKre OCHOBbI PaIMOIOKALIMOHHbIX W3MepeHUA. MeTozibl 14 4 4 0 0 10 10 10
orpe/iesieHHst KOOpAUHaT. TakTuKo-TexHU4eckue rnapamerpsl PJIC.
Knaccugukarys pafiion0KaLiOHHbIX YCTPOWCTB U CUCTEM.
Paspen 2. PaguosiokanuoHHbIe CHCTeMbl. Byzibl pagyonokamy u
4 7 Pa/IM0/IOKALIHOHHBIX CHCTeM.VMHOI‘OHDS‘I:IL[PIOHHBIE Pa/II0JIOKaLIMOHHBIE 50 40 6 17 17 10 10 10
crcTeMbl. OTpaykarole CBOHCTBA Liefieif. BbIO60p 30H/MpYyIOLIero curHana
B PJIC. [JanbHOCTD Pajiio/IOKALMOHHOI0 OBHAPY KeHH L.
4 7 Paspen 3. MHorokananbsHbie PJIC. Mo,qenub MHOrokaHaabHoi PJIC. 16 6 6 0 0 10 10 10
ITponyckHasi ciocobHOCTh MHOroKaHanbHoH PJIC.
Pa3pgen 4. PaguoTexHuyecKye CHCTeMbl OCaJKH M yIIpaB/ieHUs
BO3AyHbIM ABkenueM (YBJI). O6uiue ceseHust 06 opraHu3aLii
4 7 YB/J,. IIpuHLuIis! nocTpoeHus: MeTeoponorndeckux PJIC. . 14 4 4 0 0 10 10 10
PazroTeXHUUeCKHe CHCTeMbI TTOCaKU. CHCTeMbl BTOPHYHOM
paauonokauu. PIIC 063opa eTHOro mosisi. Arinaparypa nepBUYHOM
06paboTKy pajronoKaloHHoH nHdopmarpu (ATION).
Paspen 5. Cenexkuus ABrxyupmxcs ueseii (CALY). O6uapyxurenn
JBIDKYILMXCS Lietel. [IPUHLIUIBI TOCTPOEHHs YCTPOHCTB MOZaB/IeHHs!
4 7 TIACCHBHBIX 1OMeX. [IPUHLIUIIBI TOCTPOEHHS JJaNTHBHBIX LIU(POBBIX 16 6 6 0 0 10 10 10
ycrpoiicts (ALTY) CAL. ®opmupoBaHue LM(pPOBbIX KapT NapamMeTpoB
TIOMeXOBOH 0OCTaHOBKH.
Paspien 6. Bopb6a ¢ momexamu. Crioco6s! ocnabeHust Hab/IaEMOCTH
4 7 06BEeKTOB TPH NACCHBHBIX TOMexax. Boppba ¢ macCHBHBIMY TOMeXaMH. 14 4 4 0 0 10 10 10
Bopbba ¢ aKTHBHBIMM [TOMEXaMH.
Paspen 7. IIpocTpancTBeHHas ceyekius. Iloctpoenne
4 7 TPOCTPAHCTBEHHOT0 TpakTa coBpeMeHHbIX PJIC. Bopbba c momexamu, 20 4 4 0 0 16 10 10
JIeCTBYIOLIMMY 110 GOKOBBIM JIeTIeCTKaM JMarpaMMbl HarpaB/IeHHOCTH.
Bcero 3a 7 cemecTp 144 68 34 17 17 76 70 70
Paszpen 8. O0uue cBefieHHs 0 PaJHOHABHTAIIHOHHBIX CHCTeMAax
(PHC). [IpyHLHIBI paJiMOHaBUTaLMM U METO/bI Pean3aLiuu
PaJIOHaBUTALMOHHBIX CUCTEM U YCTPOWcTB. Ha3HaueHue ¥ 0COGeHHOCTH
cucreM paguoHasuratyu. Knaccudukanus PHC. HaBuraijyoHHb1e
371eMeHThbl. HaBHralMoHHble CHCTeMbI KOOpAHMHAT. [7106a/IbHble CHCTEeMBI
KOOpZAMHAT. JIMHUHU ¥ TOBEPXHOCTH Tos1oxKeHust. JIuauu nytu. Kype u
4 8 KypcoBble yruibl. HaBUralMoHHbIH TpeyroabHUK ckopocTeld. TakTHKo- 66 36 10 13 13 30 10 10
TexHu4eckue napametpel PHC, ganbHOCTb feticTBus 1 TounocTs PHC.
Mecroomnpezienienyie ¢ omoirpio PHC; MHIN 1 TOBEPXHOCTH
TI0JIO’KEHHs1; OLLMOKH JIMHUIA TTOI0XKEeHHUsT; OIIMOKK orpe/iesieHust
MeCTOIT0/I0KEeHHs! Ha IZIOCKOCTU U B TIPOCTPAHCTBE; 3JLIUIIC U 3/UTUIICOM/,
orboK 1o10XKeHUst; pabourie 30HbI PaIHOHABUTALIHOHHBIX CHCTEM;
reoMeTpUYeCKHii (pakTop.
Paspen 9. CnyTHHKOBBIE Pa/IHOHABHTAIIHOHHBIE CHCTEMBI.
Oco6eHHOCTH CITyTHHKOBBIX Pa/iMOHAaBUraLMOHHBIX cicTeM (CPHC).
4 8 Curnanbl ciytHHKOBBIX PHC. CriyTHHKOBasI pa/jiOHaBUIaljuOHHAast 38 8 8 0 0 30 10 10
cucrema ITIOHACC. Tpe6oBaHust motpeGuresneii K cryTHrKoBbIM PHC.
Arnmnaparypa norpebutesneii CPHC. Tounocts CPHC.
Paspgen 10. ABToHOMHBIE Pa/{HOHABHT AlIHOHHBIE CHCTEMBI.
4 8 [onnepoeckue u3mepurenu ckopocti (JUC). O630pHO-CpaBHUTELHEIE 40 8 8 0 0 32 10 10
pazimoHaBHranuonHele cucremsl (OCC).
Bcero 3a 8 cemecTp 144 52 26 13 13 92 30 30
Bcero no gucuuninHe 288 120 60 30 30 168 100 100
3.2. AyATOPHBII NPAKTUKYM
Oo0neMm,
Ne | Homep u HaumMeHOBaHMe pasjesia
Tema NPAKTHYECKOI'0 3aHATUA aya.
n/n JUCLHMILIUHBI
qacoB
1 XapakTepuCTUKY PaZr0I0KaTOpOB 4
2 Ananus SHepreTuyeCckKux COOTHOIIIEHUH npu 4
0OHapy>keHUH 00BEKTOB € MOMOITBI0 OopToBoi PJIC
3 Paspen 2. Pazno/nioKaruoHHbIe BiusHue arMoc(epHBIX 0CaKOB Ha 4
CHCTEMBI. PaJIMoIOKAI[HOHHOE 0OHapY>KeHHe Tiesiei
MO'E[E‘J'[I/IPOBEIHI/IE MPpOXOXXAEeHUSA JIMHEeNHO-
4 YaCTOTHOMO/[y/TUPOBAaHHOTO CHUTHa/Ia uepe3 QUIbTp 5
CKaTtud
Bcero 3a 7 cemecTp 17
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5 |Pa3men 8. OO61iue cBeZieHus O Cucrembl KOOpJVHAT HABUTALMOHHBIX CUCTEM 4
6 paZiOHaBUIallMOHHBIX CUCTEMAX | X apaKTePUCTUKU paZJMOHaBUralJUOHHBIX CUCTEM U 4
(PHO). yCTpOHCTB
Mogenu ciy4yaliHbIX 110Jiel CUTHAJ/IOB U TIOMEX B
7 ParONOKALIMOHHBIX U PaJIMOHABUTALIMOHHBIX 5
cucTemMax
Bcero 3a 8 cemectp 13
3.3. JIaGopaTopHbIii NPaKTUKYM
Oo0mneMm,
Ne | Homep u HauMeHOBaHHUe pasjesia
o/ [ — Tema /1a00pPaTOPHOro NPaKTUKyMa aya.
4acoB
1 WccnenoBanve uMUTaTopa paguoa0KalMOHHBIX 4
CUTHAJIOB
2 WccnenoBanue criefsinero u3mMepuresis JajJbHOCTH 4
ViccnenoBaHre MOHOUMITYJIBCHOTO M3MepUTe ISt
3 |Pasgen 2. PagronokalioHHbIE YIZIOBBIX KOOpAuHAT ¢ PAP 1 [0I/IePOBCKUMU 4
CUCTEMBI. ¢bunsTpaMu
4 VccnenoBanue pavionoKaliMOHHOMN CTaHI[UH 3
apTwiepuiickor pa3seaku CHAP-10
5 ViccrienoBaHue paiooKaljMOHHON CTaHI[UKU O/IVKHEH ’
pasBenku CBP-3
Bcero 3a 7 cemecTp 17
6 BeicoTomepsl 4
7 Pazgen 8. O61mue cBejeHHs 0 OrnipefienieHUe 1a/IbHOCTHU 10 LIE/U C TIOMOILIBbIO 3
PaZiMOHaBUTalJUOHHBIX CUCTEMAX  |paZiiofaTbHOMepa
8 |(PHC). MeTozb! payore/IeHralu 3
9 V3amepeHue pafivianbHOM U YIJIOBOM CKOPOCTH L€/ 3
Bcero 3a 8 cemectp 13
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHuUe pa3jesia Oo0Bem,
CojaepxaHue y4e0HOro 3a/JaHUsI
n/n JUCLUTNIUHBI 4acoB
Pasgen 1. OBipe cBejieHIs 0 N3yueHue auiakTHUUe CKUX eMHHL| pasjiena ¢
1 WCIMO0/Ib30BaHUEM PEKOMEHyeMOu 10
PaZMOIOKaLMOHHBIX CUCTeMax.
JIUTEpaTypbl
N3yueHue aupakTUue CKUX eIMHUL] pa3jesa 2
2 |Pa3gen 2. PaguonokaliMoHHbIe CHCTEMBI. C WCTIONTh30BaHUEM peKOMeHyeMOoit 10
JIUTEpaTyphl
N3yueHue aufakTUUe CKUX eIMHUL] pa3jesa 2
3 |Pa3gmen 3. MHorokaHasnbHbie PJIC. C WCTIONTh30BaHUEM peKOMeHyeMOit 10
JIUTEpPaTyphl
Pa3nen 4. PagroTexHuuecKre CUCTEMbI N3yueHue aufakTUue CKUX eIMHUL] pa3jesa 2
4  |mocajKy Y yrpaB/ieHHs BO3[YyLIHbIM C UCII0/Tb30BaHKEM PeKOMeH[yeMOo 10
nmekenneM (YBII). JIUTEPaTypbl
Pasen 5. CeeKIpst BWKYIUXCA Lieneit N3yueHue auakTUUe CKUX eMHHL| paszena 2
5 C UCM0JIb30BAHUEM PEKOMEHTyeMOU 10
(G- JIUTEpPaTyphl
N3yuenuve aupakThueCcKux eJMHULL pa3jesna 2
6 |Pasmen 6. bopbba c momexamu. C WCTIONTb30BaHUEM PEKOMEeHyeMOit 10
JIUTEpPaTyphl
W3yueHne aupakTrue CKUX eIMHUL] paszesa 2
7  |Pa3gen 7. IIpocTpaHCTBeHHas! CeJleKL[Hs. C WCTIONTb30BaHUEM PEKOMEeHyeMOit 16
JIUTEpPaTyphl
Bcero 3a 7 cemectp 76
8 [Pazgmen 8. O61mue cBefieHNs O N3yuenve gupakThuecKux eJWHULL pasgena 2 30
paZiioHaBUraloHHbIX cuctemax (PHC). C UCTI0/Tb30BaHUEM peKOMeHyeMOit
7 28603




JIUTEPaTypbl
Pasen 9. CrlyTHHKOBbIE W3yueHne auakTHUe CKUX eMHHL| pasjena 2
9 C UCIO/Ib30BaHUEM PEKOMEHyeMO 30
PaZiIlOHaBUT alIUOHHBIE CUCTEMBI.
JIUTEPaTypbl
Pasgen 10. ABTOHOMHbIE W3yueHne auakTHue CKUX eMHHL| pasjena 2
10 C UCMO/Ib30BaHUEM PEKOMEeHyeMOM 32
PaZilOHaBUT alIUOHHBIE CUCTEMBI.
JIUTEPaTypbl
Bcero 3a 8 cemectp 92
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/I 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. 3au.
8 P ap
YcnoBHbIe 0003HAYEHUS:
e [IP — auarHOCTHUeCKasi paboTa;
e Ortu. rio JIP — otuet no JIP;
¢ TexkK — BOIIpPOCH! [j/151 TEKYIL|ero KOHTPOJIs;
e nmud. 3au. — guddepeHIIPOBAHHLIN 3aUeT.

TeKylui KOHTPO/Ib YCIIeBAEMOCTH CTY/€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIBI B
cnenyronux dhopMax:
e UArHOCTHYECKas pabora;

e oruet 1o JIP;

e BOMPOCHI JJis1 TEKYIero KOHTPOJIs.

ITpomexyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e nmuddepeHIMPOBAHHBIN 3aUeT;

® 5S5K3dMeH.
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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:
IMK-1.1 CriocobeH BbBIMOIHATh MaTeMaTUUeCcKoe MOJe/NTHpOBaHMe OOBEKTOB M IIPOLECCOB IO TUIIOBBIM
MeTOJ1KaM, B TOM UHKCJ/Ie C UCI0/Ib30BaHUEeM CTaH/AapTHBIX MaKeTOB MPUK/IaJHbIX POrpamm;
ITK-1.3 CrniocobeH BBITIONHATL PacueT W MPOEKTHUPOBAHWE [eTajel, y3/I0B U YCTPOMCTB PaJUOTEXHUUECKUX
CACTEM B COOTBETCTBUM C TEXHWYECKUM 3aflaHMeM C WUCIO0/Ab30BaHUEM CpeACTB aBTOMAaTU3aLyu
MPOEKTUPOBaHUS.

Co,qepmaHHe AUCHUIJIMHBL OXBATBIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C OCHOBaAMM TIOCTPDOE€HHUSA U pacyueTa
XdpaKTePpUCTHK PaJr0/IOKAIJUOHHBIX CUCTEM.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e oruet 1o JIP;
e BOIPOCHI AA/IsI TEKYIIEero KOHTPOJISI.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e muddepeHIMPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO6m1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 8 3.e., 288 u. ITIporpamMMol JUCIUMJIHHEL
TMpe/[yCMOTpPeHBI JIeKLIMOHHBIe 3aHsATHs (60 u.), mpakTuueckue 3aHsTus (30 u.), maboparopHblii npakTukyMm (30
4.), camocTosTe/bHast paboTa ctyaenTa (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.

HaumeHnoBaHue padoTbI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Paspen 1. 06

Hhe CBeA€HHUA O DaAU0/IOKAL[HOHHBIX CUCTEMAX.

N3yuenne auiakTiieCKUX eJUHMUL]

N. M. KoraH. . biwknsisi paguonokauusi: M.: CoBeTckoe
paauo, 1973 (1,2,3)

pasziena C UCroJib30BaHUEM 10
. . CripaBouHUK 110 paguonokanuu: M.: TexHocdepa,
peKoMeHAyeMOU TUTepaTypbl 2015 (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 Papnonokanuonnsie cuctemsl: M.: 3a-so 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.
B. B. CmupHoB, C. B. Hukosaes. . [TaccvBHbIe TOMeXU:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
N3yueHue gupakTUue CKUX eIUHUL] (1,2,3)
pgf{ﬁiﬁ:{z CE?AETZOJJ;;;;)BSIHHE;I A. [. [llupman, B. H. Mawxoc. . Teopusa u TexHuKa 10
P Ay patyp 06paboTKK paZioJIOKaIMOHHOW UH(popMaluu Ha (oHe
nomex: M.: Paauo u cBs3sb, 1981 (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 28603



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 28603




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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Bormpocsl
4 7 Pazpen 1. O01ue cBeieHus o 14 4 4 0 0 10 10 10 JUIs
PaANo0/I0KAMOHHBIX CHCTEMaX. TeKyI1lero
KOHTPOJISA
4 7 Pa3pen 2. PagynosioKanuoHHbIE 50 | 40 6 17 17 10 10 | 10 Otuet 1o
CHCTeMBbl. JIP
Bormpocsl
4 7 Pa3pen 3. MHorokaHajibHbIe 16 6 6 0 0 10 10 | 10 JUIst
PJIIC. TeKyLLero
KOHTPOJISA
Pazpen 4. PaguoTrexHuueckue Bomnpocsl
4 - |CHCTeMBI OCA/KH U 14 4 4 0 0 10 10 | 10 il
ynpagB/ieHUsI BO3AYLIHBIM TeKyIIlero
aswkenuem (YBJ). KOHTPOJIS
Bornpocs!
4 | 7 [Paspens.Cenexuun 6| 6|6, 0| 0 10|10/ 10 A"
aBwKymmxcs resxen (CALT). TeKYIIero
KOHTPOJISA
Bompocsi
4 7 |Pa3pen 6. Bopsba c momexamu. | 14 4 4 0 0 10 10 | 10 AL
TeKyIero
KOHTPOJIS
Bompocsi
4 - Paspgen 7. IlpocTpancTBeHHasn 20 4 4 0 0 16 10 | 10 Jilji:
CeJIeKIUsl. TeKyI1lero
KOHTPOJIS
Bcero 3a 7 cemectp 144 | 68 34 17 17 76 70 70
Paspgen 8. O0mue cBejeHus 0 OT4er o
4 8 |pasjMoHaBUraLUOHHBIX 66 | 36 | 10 13 13 30 10 | 10
JIP
cucremax (PHC).
Pa3zpen 9. CnyTHHUKOBBIe BOHEECH
4 8 |pajMoHaBUranUOHHbIE 38 8 8 0 0 30 10 10 A
TeKyl1lero
CHUCTeMBI.
KOHTPOJISA
Pa3pesn 10. ABTOHOMHBIE BOH][;ECH
4 8 |papMoHaBUranUOHHbIE 40 8 8 0 0 32 10 10 A
TeKyIlero
CHUCTEeMBl.
KOHTPOJISA
Bcero 3a 8 cemectp 144 | 52 | 26 13 13 92 30 | 30
Bcero no guciurinHe 288 | 120 | 60 30 30 168 | 100 | 100
15 28603




