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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
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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-1.1 — CnocobeH BBIMOMHATE MaTeMaTHUeCcKoe MOJe/MpOBaHHe OObEKTOB M TPOLIECCOB IO THITOBLIM
MeTOJMKaM, B TOM UHMCJIe C UCII0/Ib30BaHUEeM CTaHJapTHBIX [TaKeTOB IPUKJIA/IHbIX IPOrpamMm
IMK-1.2 — CmocobeH MpoBOJUTE IPOrpaMMbl 3KCIIEPUMEHTANbHBIX HCC/IeA0BaHWM, BK/IOUas BbIOOD

TEXHUYECKUX CPEZICTB ¥ 00pabOTKy pe3y/bTaToB

IMK-1.3 — CriocobeH BBITOHSATL pacyeT U MPOeKTUPOBaHUE JleTasel, Y3/10B U YCTPOWCTB PaJUOTEXHHUYE CKUX
CUCTEM B COOTBETCTBUM C TexXHWYeCKUM 3aflaHMeM C UCII0/Ib30BaHUEM CpefCTB aBTOMaTU3aliuu
NIPOEKTHUPOBaHUS

IMK-1.5 — CnocobeH pa3pabaTbiBaTh YW IIPOEKTHUPOBATh PaJMO3/IeKTPOHHBLIE CPE/ICTBA  Pa3IUYHOIO
Ha3HaueHUs!

@®opMHpOBaHH1IO KOMIIETEHLIUH CITYyKUT JJOCTIDKEHHE CIIeyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
IIK-1.1

3HAHUA:

3HaTh NPUHLUIIBLI QYHKLMOHUPOBAHUS PaAHO0I0OKALIMOHHBIX CTaHLUM;

YMeHuA:

YMEThb UCIIO/IB30BaTh NPOrpaMMHbIe CpPe/ICTBa KOMITBIOTEPHOIO MOZEeIMpPOBAaHUU IPU pelleHUH 3ajad
TIPOEKTUPOBAHHUS PaSUOIOKALUOHHBIX CUCTEM;

HABbIKU:

pacyeT yKa3aHHBIX [PaKTHYeCKUX YMEeHHH C MOMOILBIO NIPUKJIAJHBIX [IPOrPaMM.
IIK-1.2

3HAHUA:

3HAaTh aKeTbl IIPUKIIAJHBIX TIPOrPaMM /It OCYLLeCTB/IeHNs 371eKTPOJYHAaMUYeCKOro MOZe/IMpPOBaHNs;

YMeHuA:

yMeTb TIPUMEHATh TIaKeThl TMPUK/IAAHBIX MPOrpaMM Jiisi  MOZeNMpoBaHMsi paboThl  aHTEHH
PaJIM0/IOKAL[MOHHBIX CACTEM;

HABbIKU:

VMeTb HaBBIK pabOTBl B TMakeTax TMPUKJIAJHBIX T[POrPpaMM JJisi MOJEeNVMPOBAHUS AWarpaMMbl
HanpaB/eHHOCTH aHTeHHOM perieTku PJIC.
IIK-1.3

3HAHUA:

M3y4yeHHre MeTOZ0B L{(poBoii 06pabOTKHM CHIHAIOB B Pa/iH0/IOKAIIMOHHBIX CUCTEMaX;

YMeHus:

pa3padaTbiBaTh CTPYKTYPHBIE CXEMBbI Pa/IMOIOKAILIMOHHBIX CUCTEM;

HABbIKU:

VMMeTb HaBbIK pacueTa rapaMeTpoB paJMo/IOKallMOHHbIX CTaHLIUH.
IIK-1.5

3HAHUA:

3HaTh MaKeThl IPUK/IaJHBIX TPOrpamMM [ij11 TPOEeKTUPOBAHKUS PaZMO/IOKALIMOHHEIX CUCTEM;

ob11re cBefieHUst O PaJMOIOKAlMOHHBIX CUCTEMAX;

YMeHuA:

YMEThb UCIIO/IB30BaTh NPOrpaMMHbIe CpPe/ICTBa KOMITBIOTEPHOIO MOZe/IMpPOBAaHUU TPU pelleHUM 3ajad
MIPOEKTUPOBAHHUS PaJUOIOKALMOHHBIX CUCTEM;

yMeTb CTaBUTh 3a/la4¥ TPOEKTUPOBAHNS PaJMOIOKAllMOHHBIX CTaHLINM;

HABbIKU:

BJIa/leTh HaBbIKaMU pacyeTa paZiMo/I0KallMOHHbBIX CUCTEM;

HaBBIK OMpeZiesieHNs LjeJId U TOCTaHOBKY 3a/iad MpY ITPOeKTUPOBAHMY Paf0/I0KaLllMOHHBIX CTaHLIMH.



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 TPOAO/DKEHIEM TUCIVTLTAH:
JTEKTPOUHAMUKA ¢ PACIIPOCTPAHEHUE PAJUOBOJIH, YCTPOUCTBA CBY H"
AHTEHHBI.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

¢ OIIK-1 — Crnioco6eH UCIOMb30BaTh MOJIOKEHUsI, 3aKOHbI ¥ METO/IbI €CTeCTBEHHBIX HayK U MaTeMaTHKH
[J1s1 pellleHys] 3a/lau UH)KeHepHOH /lesiTe/IbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOSATE/IbHO ITPOBOJUTH SKCIIepUMEHTa/IbHbIE HCC/IeA0BaHMsI U UCII0/Ib30BaTh
OCHOBHbIe TIpreMbI 00pabOTKH U Mpe/ICTaBIeHNs MTOTyUeHHBIX JaHHBIX

e [IK-1.1 — CriocobeH BBINOHATE MaTeMaTHueCKoe MOZe/TMpoBaHre 0OLeKTOB 1 TMPOL{ECCOB 10 THIIOBBIM
MeTOZMKaM, B TOM UHCJIle C UCI0/b30BaHHEeM CTaHZAPTHBIX NaKeTOB MPUK/IaJHbIX TPOrpamMM

¢ [1K-1.3 — CriocobeH BBITIONHATL pacyeT W MPOEKTUPOBaHKe JeTael, y3/10B U YCTPONCTB
pafuoTeXHU4eCKUX CUCTEM B COOTBETCTBUU C TeXHUYECKUM 3aJ,aHheM C UCII0/Ib30BaHUEM CPeJCTB
aBTOMAaTU3aLH NIPOEKTUPOBaHUs

¢ TTK-1.5 — CrniocobeH pa3pabaTbiBaTh U MPOEKTUPOBAThH PA/[UO3IEKTPOHHbBIE CPEZICTBA PA3/TUUHOTO
Ha3HaueHUs

e [IK-1.7 — CriocobeH ocy1jecTBaSTh pa3padOTKy paiio3/IeKTPOHHBIX CUCTEM U KOMILIeKCoB; CriocobeH
CO03/]aBaTh aHTEeHHbI, aHTEeHHbIE pelleTKH, MHOTO(YHKIMOHa/IbHbIe UHTerpanbHble CBY moaynu, CBU
3JIEMEHTEI



3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpaen 1. OGuiue cB: 51 0 Pa/IH0JIOK X
cucremax. Ou3iuecKie OCHOBBI Pa/jU0/IOKALJMOHHbIX
4 7 u3MepeHUil. MeTozp! onpe/esieHyst KOOpJUHaT. 15 4 4 0 0 1 10 10 10 10

TakTHKO-TexHHUecKHe napameTpsl PJIC.
Knaccugukarysi pafrionoKaLOHHbIX YCTPOWUCTB U
CHCTEM.

Paspen 2. Pajuo/10KaliMOHHBIE CUCTeMbI. Burib
Pa/iMo/IOKALMM U Pa/JMOIOKALMOHHBIX CUCTEM.

4 7 MHoronoml_(HOHH]:le Pa/i1O/NIOKALIMOHHbIE CUCTeMbI. 49 38 4 17 17 1 10 10 10 10
Orpaxarolyie CBOWCTBa Lefeil. Beibop
30HAMpytolero curHana B PJIC. /lanbHoOCTb
Pa/iM0JIOKALIOHHOTO 0OHAPY KEeHHsI.

Paspen 3. MHorokananbsHbie PJIC. Mogenb
4 7 MHorokaHanbHo# PJIC. TIporyckHast Crioco6HOCTb 15 4 4 0 0 11 5 5 5 5
MHOroKaHasbeHoi PJIC.

Pa3gen 4. PajuoTexHnuecKye CHCTeMbI IOCAJKH U
yIpaBJieHHs BO3AYIIHBIM ABrkeHueM (YB/I).
O61pe cBefieHnst 06 opranuzaty Y BJI. TIpHHLMIIBL
4 7 rnocrpoeHus Meteoposioruyeckux PJIC. 15 4 4 0 0 1 5 5 5 5
Papuorexnnueckue cucTeMbl nocagku. CUcTeMsl
BTOPHYHOM pazyonokarun. PJIC o63opa yieTHoro
1oJ1si. Annaparypa repBHYHoOi 06paboTKu
PpajiMosIoKaLoHHO Hpopmaruu (ATION).

Paspen 5. Cenekuus ABWKymxcs neneit (CALL).
O6HapyXuTenu ABWKyLIUXCs Leneid. [IprHLnbI

4 7 TIOCTPOEHHST YCTPONCTB MOZaB/IeHHs] TACCUBHBIX 17 6 6 0 0 1 10 10 10 10
riomex. [IpUHLIMIIBI TOCTPOEHHS Al THBHBIX

ubpossix ycrpoiicts (ALY) COLL ®opmMupoBaHue
1(POBBIX KapT MTapaMeTpoB TOMEXOBOH 06CTaHOBKH.

Paspen 6. Bopb6a ¢ momexamu. Crioco6bl
4 7 ocabnenust Hab/1OaeMOCTH 06BEKTOB MTPH 17 6 6 0 0 1 10 10 10 10
TIaCCHMBHBIX ITOMexax. Eopb6a C 1TaCCUBHBIMHA
riomMexamu. bopb6a ¢ aKTMBHBIMM ITOMeXaMH.

Paspen 7. IIpocTpaHcTBeHHas Ce/IeKIUs.
TTocTpoeHKe NPOCTPaHCTBEHHOTO TPaKTa

4 7 coBpemenHbIX PJIC. Bopsba c momexamu, 16 6 6 0 0 10 5 5 5 5
AeﬁcTBleH.[HMH 110 GOKOBBIM JIeTIeCTKaM Axiarpammabl
Harpas/IeHHOCTH.
Bcero 3a 7 cemecTp 144 68 34 17 17 76 55 55 55 55

Paspen 8. BopToBbie pajji0/I0Kal[HOHHbIE
cHcTeMbl. BopTOBbIe CHCTeMbI paHHEro

4 8 npeAynpexeHus. BeiGop yacTor noBTopeHus B 38 8 8 0 0 30 20 20 20 20
6optoBbix PJIC. PJIC ¢ CHHTe3UPOBAHUEM arepTypbl
anteHHs! (PCA).

Paspen 9. I3mepeHHe napamMeTpoB CUT'HA/IOB.
OrnipefienieHyie yI/IOBbIX KOOPAMHAT B

4 8 MOHOUMITY/IbCHBIX chcTeMax. HennHeltHast 65 34 8 13 13 31 15 15 15 15
¢unbTpalys curHazna. PasoMKHyThbIe M Cieisiye
usmeputenu. Crefsiiye U3MepuTe I HarpaB/IeH sl

Pa3gen 10. CBepXIHMpOKOIO/I0CHbIE
PajHoTeXHUYeCKHe CHCTeMBI.
CBepXLIMPOKOIIO/IOCHbIE CUTHA/IBI M CUCTEMBI.
4 8 CBepXIIMPOKOINONIOCHBIE CUTHAIBI U METO/[BI UX 41 10 10 0 0 31 10 10 10 10
Mozenupoanusi. Metoze! popmuposanust CIITT
CHUTHAIOB. MeTo/b! MOCTPOEHUS IPHEMHBIX
ycrpoiicts npu CILIT curnanax.

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

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

3.2. AyANTOPHBIA MPAKTHKYM

Ne Homep u HauMeHOBaHHe O0newm,
TeMa NpaKTUYeCKOro 3aHATHUS
n/n pasjaena AMCHUNIMHBI ayfi. 4acoB
1 |Pasgen 2. XapakTepuCcTUKY PafiuoI0KaTOPOB 4
PapyonokaruoHHbIe AHanu3 sHepreTHYeCKUX COOTHOIIEHU! TIpH 0OHAPY>KeHHUU

. 4
CUCTEMBI. 00BEKTOB C TIOMOII[bI0 GopToBOM PIIC

Bnusire aTMocdepHBIX 0CaZIKOB Ha Pa/iH0JI0KaL[IOHHOe

- 4
oOHapy>keHue Lienei

4 MopenupoBaHye NPOXOKAeHHUs IMHENHO-UaCTOTHO- 5
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|Mo,qyn1/1pOBaHHoro curHana yepe3 GUIBTP CKATUS
Bcero 3a 7 cemecTp 17
5 OrnipefiesieHNe YII0BbIX KOOPIUHAT B MOHOUMITY/IbCHBIX 4
cucTeMax.
Paspen 9. Msmepenue v
6 HenunetiHast pyunpTpaliyis mapaMmeTpoB CUTHAMA 4
rapaMeTpOB CUTHAJ/IOB.
7 Pa3oMKHYyTBIE U Cllefsie U3MepuTesiv 3
8 Crepsiyie u3MepuTesIy Harlpas/ieHUst 2
Bcero 3a 8 cemectp 13
3.3. JIaGopaTopHbIii NPAaKTUKYM
Ne Homep 1 HauMeHOBaHHe pa3jiesa Tema /1a00paTOPHOro O0mnemMm, ayf.
n/n JUCLUNTUHBI NMpaKTUKyMa 4acoB
1 |Pa3pen 2. PaguosioKalldiOHHbIE CUCTEMBI. XapakTepruCTUKUA PaiM0JI0KaTOPOB 17
Bcero 3a 7 cemectp 17
Nsmepenune napameTpoB
2 |Pa3gen 9. 3mepeHMne napaMeTPOB CUTHAJIOB. p p p 13
CUTHAJIOB.
Bcero 3a 8 cemectp 13
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHuUe pa3jesa Oo0Bem,
Cojep)xaHue y4e0HOro0 3a/JaHUsI
n/n JUCLUIIUHBI 4acoB
N3yueHue auaakTUue CKUX eIMHUL] pa3zaesna 1
Paszzen 1. O61ye cBeieHNs O Y A AHHAL Pas
1 C UCI0/Ib30BaHHWEM PEKOMEeHAyeMOM 11
PaZiv0/IOKALMOHHBIX CHCTEMaXx.
JIUTEpPaTyphl
N3yueHue auaakTUue CKUX eIMHUL] pa3jesa 2
2 |Pa3gen 2. PaguonokalioHHbIe CHCTEMBI. C WCTIONTb30BaHUEM peKOMeHyeMOit 11
JIUTEpPaTyphl
W3yueHue aujaKTUUeCKUX eIMHUL] paszesa 3
3 |Pa3gen 3. MHorokaHasnbHbie PJIC. C WCTIONTh30BaHUEM pEeKOMeHyeMOit 11
JIUTEpPaTyphl
Pasgen 4. PafrorexHuyeckue CUCTEMBI N3yueHue aujakTUueCKUX eIUHUL] pa3aena 4
4  |mocajKy Y yrpaB/ieHHs BO3[YyLIHbIM C UCII0/Tb30BaHKEM peKOMeH[yeMo 11
nmekenrem (YBII). JIUTepaTypbl
. W3yueHne aujakKTUUeCKHX eIMHUL] paszesia 5
Paszpen 5. Cenexuus ABWKYILIUXCS Ljesien Y A AHHAL Pas
5 (CIILD) C UCII0/Ib30BaHHWEM PEKOMeHAyeMOoM 11
’ JIUTEpaTypbl
W3yueHne aujaKTUUeCKUX eJMHUL] paszesia 6
6 |Pa3men 6. bopbba c momexamm. C WCTIONTh30BaHUEM peKOMeHyeMOoit 11
JIUTEpaTyphl
N3yueHue aupakTUue CKUX eIMHULL pa3zesa 7
7  |Pa3gen 7. IIpocTpaHCTBeHHas! CeJleKL[Hs. C WCTIONTh30BaHUEM peKOMeHyeMOit 10
JIUTEpaTyphl
Bcero 3a 7 cemecTp 76
N3yueHue aupakTrueCKUX eMHUL] pa3zena 1
Paspen 8. bopToBble pa/iio0Kal[MOHHbIE Y A AHIHIL Pas
8 C VICTI0/Ib30BaHWEM PEKOMEeHAyeMOM 30
CHCTEMBI.
JIUTEepPaTyphbl
N3yueHue aupakTrue CKUX eIMHUL] pa3zesa 2
9 |Pa3pmen 9. i3MepeHue rapamMeTpPOB CUTHAJIOB. |C UCII0/Ib30BaHHEM pPeKOMeHTyeMoi 31
JIUTEpPaTyphl
W3yueHne aujakTUUeCKHUX eZIMHUL] paszesna 3
Pazpnen 10. CBepXIlIMPOKOTIOIOCHBIE Y A AHIHIL Pas
10 C MCTI0/Ib30BaHUEM pPeKOMeH/yeMOM 31
paZiuOTeXHUYeCKHEe CUCTEMBI.
JIUTEeparypbl
Bcero 3a 8 cemectp 92
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TA CEMECTPA
12/ 3] 4 6| 7 [8[9[10]11]12[13[14] 15 [16 17
7 JIP| TexkK | |JIP| TexK |7IP| | P | IP JIP | TexK | JIP | aug. 3au.
8 JIP| TekK | |JIP| TexkK |IP| | JIP

YcioBHbIe 0003HAUCHUSA:

TP — nuarHocTuyeckasi pabora;
JIP — maboparopHast pabora;
TekK — BOTIPOCHI /71T TEKYILIETO KOHTPOJIS;
aud. 3au. — quddepeHIMPOBaHHBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/EHTOB MPOBOJUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
[IMarHoCTUYecKasi pabora;

yabopaTopHasi paboTa;

BOIIPOCHI /1/151 TEKYLIIer0 KOHTPOJISI.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
muddepeHITMPOBaHHBIN 3aUeT;

5K3dMeH.

28554



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-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;
[TK-1.2 CriocobeH pOBOAXTD MPOrPaMMBbl SKCIIEPUMEHTAIbHBIX UCC/IeJOBAaHUH, BK/IIOUast BEIOOP TeXHUUYECKUX
cpezicTB ¥ 00pabOTKY pe3y/bTaToB,;
[TK-1.3 CriocobeH BBITIONMHSATH pacueT W MPOEKTUPOBaHWE [eTajield, Y37I0B U YCTPOWCTB PagUOTeXHUUECKUX
CUCTEM B COOTBETCTBMM C TeXHWYECKWM 3alaHieM C WCIIO/Ib30BaHWEeM CpeJCTB  aBTOMaTu3aluy
MPOEKTUPOBaHUS;
[TK-1.5 CriocobeH pa3pabaTeiBaTh 1 MPOEKTUPOBATh PaZIM03/IeKTPOHHBIE CPeZICTBA Pa3/TMUYHOr0 Ha3HAUeHHsI.

Co,qepmaHHe AUCLUIUVIMHBI OXBaTbIBA€T KPYI' BOIIPDOCOB, CBsA3daHHBIX C OCHOBaMM IIOCTPOEHHUA KW pacyeTa
XdpaKTepUCTHUK pPaAr0/IOKalJMOHHBIX CUCTEM.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e jylabopaTopHasi paboTa;
e BOIMPOCHI /IS TEKYIIIETO KOHTPOJIS.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e uddepeHMPOBaHHBIN 3aUeT;
e 5K3aMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 8 3.e., 288 u. IIporpamMMol AWUCIUTUTUHBI
TpelyCMOTPEHBI JIEKI[UOHHbBIe 3aHATHS (60 u.), mpakTHueckue 3aHATHs (30 4.), 1abopaTopHkeIi mpakTUKyM (30
4.), caMoCTosITe/IbHast paboTa cTynenTa (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)

A.JI Becena, B. A. Cunuupig, E. A. Cunuips. . Metogs!
00paboTKH C/IOKHBIX PaH0/IOKALMOHHBIX CUTHAJIOB CO
cpezHeit U manoit 6azoii: CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2010 (1,2,3)

B. B. Axuspos, C. 1. Hedénos, A. . Hukonaes. .
PapuonokaiimonHsie cuctemsl: M.: M3a-so MI'TY um. H. 3.
Baymana, 2018 (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/Tb30BaHUEM
. 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)
peKoMeHAyeMOU TUuTepaTypbl
WNroro no pasgeny 8 30
Pazpen 9. i3mepeHue napamMeTpoB CUTHA/IO0B.
Ie/hg;leHeangla:;H:eCKHX B. B. Axuspos, C. U. Hedénos, A. . Hukonaes. .
A 1 pasi Paguonokaionssie cucteMsl: M.: U3a-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. Axuspos, C. 1. Hedénos, A. . Hukonaes. .
N3yuenune gupakTryeCcKux Papnonokanmonsele cucremsl: M.: U3n-so MI'TY um. H. 3.
eZIMHUL] pa3zena 3 ¢ Baymana, 2018 (1,2,3) 31
HCI10J/Ib30BaHUEM B. B. Uanypckutii. M136paHHbIe 3a[jauil TEOPUU
peKOMeHyeMOU TUTepaTyphl | CBEPXIIMPOKOIIOJIOCHBIX PaJHUOIOKALIMOHHBIX cUcTeM: M.:
N3n-Bo MI'TY um. Baymana. 3onoras komiekius, 2017 (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;

e muddepeHITMPOBAHHLIN 3aUeT;

* JK3aMeH.

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.

JuddepennupoBaHHbIii 3aueT

Honyck K guddepeHLIIpOBaHHOMY 3aueTy 0OPMIISeTCS MPY YCJIOBUM TIOTHOTO BBITTOJTHEHHS BCEX
MepOTIPUSITHAH, TIPeyCMOTPEHHBIX TPaMKOM KOHTPOJILHBIX MEePOTIPUSITUH.
Orjenka Ha auddepeHIpoBaHHOM 3aueTe (7 ceMeCTp) BLICTAB/ISIETCS KaK cpefiHee apudmMeTryueckoe OI[eHOK 3a
TeCTUPOBAHHE Ha TEKYIIIeM KOHTPOJIE.

JK3aMeH

[Joryck K 9k3aMeHy B 8 cemecTpe oopM/IsieTCst TIPY YC/I0BHU TIOJIHOTO BBITTO/THEHUS BCEX
MEpOTIPUSTHH, ITpeyCMOTPEHHBIX rPahMKOM KOHTPOJIBHBIX MEPOTPUSTHH.
OrieHka Ha 3K3aMeHe (8 ceMecCTp) BLICTAB/IsSIeTCs Kak CcpefiHee apudMeThdecKoe OL[eHOK 3a TeCTUPOBaHUe Ha
TEeKYyII[eM KOHTPOJTE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBbIe 3aHATHSA <
B KOHTaKTHO# ¢opme S E
S 2 H O
38 3 E S
e 3B aE T
= = g E g S o <0
Ol o HaumenoBanue o 2s| 2 g = S 5 o
a = = o) = T 5| U= E E’ = Q0O
> | S pa3fesioB u EJJ Sl 5|2k eE|3C S S T =
X | o | mMpakTHUecKuX euHML| & | = E 5 EIEE|E © =] S Zije)
O Q| 3| & % E E e e > =
[a] g 15) 2 T & =8 S D.‘
T E| & S A& N || <9
=R 55 5| FE
MM XX =
EIE|E|R @)
f:juee:;nl;; ?61““6 Bompocs! ais
4 | 7 [BeA 1544 0 | 0 | 11 [10|10| 10| 10| Texywero
PaAN0/I0KAMOHHBIX
KOHTDOJIS
cucreMax.
Papen 2. JTaboparopHasi
4 | 7 |PaguonokanuoHHbIE 49 38| 4| 17 | 17 | 11 |10/ 10|10 10 EI:I)GOTE
CHCTeMbI. p
Bornpocs! gs
Pa3pgen 3.
4 | 7 Muorokanaassbie PTIC. 15| 4 | 4 0 0 11 5| 5| 5|5 TeKyLLero
KOHTPOJISA
Pazpgen 4.
PapnorexHuueckue
CHCTeMbI TIOCA/IKH 1 Boripocet s
4 | 7 15| 4 | 4 0 0 11 55| 5|5 TeKyLLero
yHpaB/IeHus
KOHTPOJISA
BO3/]yIIHBIM /IBIDKEeHHEM
(YBJ).
Pa3pen 5. CereKkuus Bomnpoce! ans
4 | 7 |ABHKYIUXCH Lje/1ed 17| 6 | 6 0 0 11 | 10 | 10 | 10 | 10 | Texywiero
(cam). KOHTPOJISA
Bomnpoce! ans
4 | 7 [Pasmen 6. Bopnba c 1766 0 | 0 | 11 [10|10 10| 10| Texywero
nmoMexaMmu.
KOHTDOJIS
Pazgen 7. Bomnpoce! ans
4 | 7 |IIpocTpaHCcTBeHHasn 16| 6 | 6 0 0 10 5|5|5]|5 TeKyI1lero
CeJIeKIuA. KOHTDOJIS
Bcero 3a 7 cemecTp 144, 68 | 34 | 17 17 76 | 55| 55| 55|55
Pa3gen 8. boproBbie Bonpocs! ans
4 | 8 |paguo/IOKaIlUOHHbIE 38| 8 | 8 0 0 30 | 20| 20| 20 | 20 | Tekylero
CHCTEeMBI. KOHTDOJIS
4| 8 Pa3gen 9. IsmepeHue 65 | 34| 8 13 13 31 151151 15 | 15 JlabopatopHast
rnapaMeTpoB CUTHAJIOB. pabora
Pazpen 10.
CBepx1IHpOKOINO0/I0CHbIe Bortpoce! A7t
4 | 8 41(10|10| O 0 31 | 10| 10 | 10 | 10 | Teky1ero
pafMoTeXHUUYecKHe
KOHTPOJISA
CHCTEeMBI.
Bcero 3a 8 cemectp 144 52 | 26 | 13 13 92 | 45|45 | 45| 45
Bcero no guciiunsinHe 288|120 60 | 30 30 | 168 | 100|100 100|100
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