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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)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
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
PAIMOTEXHNYECKHUE CUCTEMBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-4.1 — cnocoGHOCTH OCYIIeCTB/SATh KOHLENTYanbHOe, (YHKIMOHALHOE 1 JIOTHUeCKoe TIPOeKTHPOBaHKe
MPOTrPaMMHOTO 00ecrieueHust 171t OOPTOBBIX BEIUMC/UTENBHBIX CHCTEM

[ICK-4.4 — (rnoCOOHOCTb BBITMIOJHATH pacyeT W TPOEKTHPOBAHWE [eTanei, y370B M YCTPOMNCTB
pafiMOTeXHUYEeCKUX CUCTeM B COOTBETCTBUM C TeXHUYECKUM 3aJaHueM C HCIIO0/Ib30BaHUEM CpeJCTB
aBTOMaTHU3aLy TIPOEKTUPOBaHUs

@®opMHPOBaHHIO KOMITETEHLIUI CITyKUT [JOCTIDKEHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-4.1
3HAHUA:
3HATH TaKeTbl IIPUKJIAJHBIX IIPOrPaMM AJIsl OCYLLeCTB/IeHHs 3/1eKTPOJMHaMUUYeCKOro MOJ,e/IMPOBaHNS;
YMeHuA:
yMeTb TPUMEHATh TlaKeTbl TMPUK/IAAHBIX IIPOrpaMM /s  MOZe/NupoBaHusi paboThl aHTEHH
PaJIM0/IOKAL[MIOHHBIX CACTEM;
HABbIKU:
MMeTh HaBBIK pabOThl B TakeTaX NPHKIAJHBIX TIPOrpaMM [/l MOJeIMPOBAHMS MarpaMMbl
HanpaB/eHHOCTH aHTeHHOM pereTtku PJIC.
IICK-4.4
3HAHUA:
u3yueHre MeToZIOB 11()poBoi 00pabOTKM CUrHA/IOB B PaJjM0/I0KALMOHHBIX CHCTEMAX;
YMEHUA:
pa3pabaTbIBaTh MPUIOKeHHUs [ij1s1 IM(PPOBOK 00pabOTKH CUTHAJIOB B Pa/IMONIOKALIMOHHBIX CHCTeMax;
HABbIKU:
MMeTb HaBbIK pacueTa U NPOeKTUPOBaHUS paZMOTEXHUUYECKUX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOuciunmaa PATUOTEXHUYECKUE CUCTEMBI siBnisieTcs AUCIUTIIMHON 00A13aTe/IbHOM YacTH
6:10ka 1 mporpamMMbI TOATOTOBKY 10 HarpasieHuto 09.03.01 UHpopmamuka u ebiMucaumenbHas mexHuKa.

CogepxaHWe JUCLMIUVIMHBI  SIBASIETCS JIOTUYECKUM  Tpojo/keHWeM aucuuriuH:  PU3UKA,
OUBNYECKHNE OCHOBBI MUKPOJJJIEKTPOHUKMU, MUKPOITPOLIECCOPHBIE
YCTPOWICTBA.

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

e OIIK-1 — CrniocobeH IpUMeHSITb eCTeCTBEHHOHAyUHbIe U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTemMaTU4yeCKoro aHaau3a U MOZle/IMPOBaHus, TeOPeTUYeCKOTO Y SKCTIIepUMeHTa/IbHOIO UCC/Ie,0BaHts B
rpodeccroHanBHON JesiTeTbHOCTH

e TICK-4.3 — CnocobeH peann30BbIBaTh IPOrPaMMbl 9KCITIEPUMEHTA/IbHBIX MCC/IeJ0BAHMHI, BK/IIOUAst
BbIOOD TEXHUUYECKHUX CPEZICTB M 00pabOTKy pe3y/ibTaToB

¢ [ICK-4.4 — CriocobeH BBIIOJHATL pacyeT ¥ MTPOEKTUPOBAHKe JieTasel, y3/10B U YCTPONCTB
pafiuOTeXHUYeCKUX CUCTeM B COOTBETCTBUU C TEXHUUECKUM 3a/laHieM C UCII0/Ib30BaHUEM CPeZiCTB
aBTOMaTHU3aLy NIPOeKTUPOBaHUs

e TICK-4.5 — CnocobeH pa3pabaTbIBaTh [I(POBLIE BHIUUCIUTEIbHBIE CHCTEMBI HA COBPEMEHHOM
[UPPOBOI 3/IeMEHTHOM 0a3e C UCTO/Tb30BaHUEM COBPEMEHHBIX TTAKETOB TIPUKJIA/IHBIX TTPOTPaMM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

CEMECTP
BCEI'O

BCEI'O

Jlekuyun

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-4.1
TICK-4.4

Paspen 1. O6umume cB 51 0 PafiH0JIOK IX CHCTEMaX.
OCHOBHbIe TI0/I0XKeHHs1 3/1eKTPOAMHAMUKH. OCHOBbI TEOPUH
pacripoctpaHeHusi paguoBosH. 0630p CBY ycrpoiicTs. THIbI aHTEHH U UX
7 TIpYMEHeHNe B PaIU0J/IOKAL[MOHHBIX CUCTEMaX. du3nyecKre 0CHOBBI 20
PagnoIOKallMOHHBIX H3M€peHHl>’I. METO,E[I:.I orpejeseHus KOOpAUHaT.
TakTHKo-TeXHUUecKHe napameTpsl PIIC. Knaccudukarys
Pa/iMOJIOKAL{IOHHBIX YCTPOHCTB 1 CUCTEM.

14

14

Pa3gen 2. PaguoioKaniMoHHbIe cHCTeMbl. By/ibl pajinonokaluy u
7 PaAMOIOKAlMOHHBIX CUCTeM. MHOTOMO3UIIMOHHbIe PaIu0/IOKALIOHHbIe 50
cucrembl. OTpaXkarolyie CBOKMCTBA Lieleld. Beibop 30HAMpYIOLIIero curHana
B PJIC. JanbHOCTb PaJiHo/I0KaLIHOHHOrO 06HAPY KeHHsI.

44

10

17

17

10 10

Paspen 3. MHorokasanbnbie PJIC. Mogens MHorokanansHoi PIIC. 8
TTporyckHasi ciocobHOCTh MHOrOKaHanbHOM PJIC.

10 10

Paspen 4. Pajuorexauyeckye cCMCTeMbl MOCaAKH U yNIPaB/IeHUsl
BO3AyIIHBIM ABIKenueM (YBJ). O61iue cBeseHust 06 opraHu3aLiii
7 YB/I. IIpuniumns! nocTpoenus Meteoposoruueckux PJIC. 8
PBAHOTGXHI/I'-IECKI/IE CHCTEMBI MOCaAKHU. Cucrembl BTOpH‘{HOﬁ
paauonokauuu. PIIC 063opa neTHOro mosisi. Aminaparypa nepBUYHOM
06paboTKy pazronoKaLoHHoi nHbopmarn (ATION).

10 10

Paspen 5. Bopb0a ¢ momexamu. Crioco6bl ocabneHust HabmogaeMoCTH
7 00bEKTOB TIPH MACCHBHBIX TIOMeXax. Bopbba ¢ acCHBHBIMY TOMeXaMH. 8
Eopbﬁa C aKTUBHBIMH IIOMeXaMH.

10 10

Paspen 6. IIpocTpancTBeHHas ceekius. Iloctpoenue
7 MPOCTPAHCTBEHHOTO TpakTa coBpeMeHHbIX PJIC. Bopnba ¢ momexamu, 6
J1elCTBYIOIMH 110 GOKOBBIM JlereCTKaM JArarpamMmbl HarpaB/IeHHOCTH.

10 10

Paszpen 7. Cenexkuus ABmKymmxcs nesneii (CALY). O6Hapyxutenn
JIBIDKYILMXCS Liested. TIPUHLIUIIBI TOCTPOEHHsT YCTPOHCTB MOZaB/IeHHs!
7 MaCCUBHBIX TIOMeX. TIPUHLIMITBI MOCTPOEHHUS! a/JaNTUBHBIX LIU(POBBIX 8
ycrpoticts (ALY) CL. dopmupoBaHue LiupOBLIX KapT apamMeTpoB
TIOMEXOBOH 06CTaHOBKU.

10 10

Bcero 3a 7 cemecTp 108

68

34

17

17

40

70 70

Paspen 8. I3mepenue napamMeTpoB curHaoB. Omnpe/iesieHNe YIJIOBbIX
8 KOOP/JHAT B MOHOMMITY/IbCHBIX crcTeMax. HenmHeliHas ¢unsrparyst 50
curHana. PasoMkHyTble U ciefsiume usmeputenn. Crefsiye U3MepuTenu
HarpasJieHusl.

32

13

13

18

10 10

Paspen 9. BoproBble pa/jnon0KaoHHbIe CHCTEMBI. bopToBBIE
8 CHCTEMBI PaHHETO TIpeAynpeXxieHus. BbI60p uacToT MOBTOPeHHUsI B 28
6optoBbix PJIC. PJIC ¢ cunTe3upoBaHueM anepTypbl aHTeHHbl (PCA).

10

10

18

10 10

Paspaen 10. OcoGeHHOCTH GOPTOBBIX BhIUMCAHTE/EiH. OCOGEHHOCTH
8 60pTOoBbIX BhuncuTeNei. Crierudrika 06paboTku curHana B 6opToBbIX 30
BBIYMC/TUTE/TBHBIX CHCTEMAX.

10

10

20

10 10

Bcero 3a 8 cemecTp 108

52

26

13

13

56

30 30

Bcero no gucuuninHe 216

120

60

30

30

96

100 100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u HaiMeHOBaHHe
pa3jesna JUCIUIIUHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,
ay/. 4acoB

XapaKTeprCTHKY PaJI0JI0KaTOPOB

4

AnHamu3 sHepreTHUeCKMX COOTHOIIEHHUH TPy 0OHAPYKeHUH
Pazgen 2. 00BEKTOB C TIOMOII[bI0 GopToBOI PIIC

4

PapunonokaijvoHHbie
CHACTEMBI. obOHapy»keHUe 1ie1eit

BrmstHue aTMocdepHBbIX 0CaIKOB Ha PaJH0/IOKAL[IOHHOE

MogenupoBaHue IPOX0XK/eHUs TUHEHHO-UaCTOTHO-
MOJY/IMPOBaHHOI'O CHMI'Hasia uepe3 (QUIbLTP CKaTHs

Bcero 3a 7 cemectp

cucreMax

OnpepeneHue yraoBbIX KOOPAWHAT B MOHOUMITY/TbCHBIX

Pa3pnen 8. MiamepeHue

HemneliHast pubTpalys lapaMeTpoB CUrHasa

rapaMeTpoOB CUTHAJIOB.

PaBOMKHYTbIe " djiefdiie n3MepuTesiv

w

I3 U

Crefsityie u3MepUTe/N HallPaBIeHUs

Bcero 3a 8 cemectp

13

6

23648




3.3. JIaGopaTopHbIii NPAKTUKYM

Ne Homep 1 HaumeHOBaHue pa3jena Tema /1a00paTopHOro O0mpewm, ayp.
n/n JUCLUTUTAHBI NpakTUKyMa 4acoB
1 |Pasgen 2. Paguo/iOKaljuOHHBIe CUCTEMBL. XapakTepUCTUKUA PafiIi0/I0KaTOPOB 17
Bcero 3a 7 cemecTp 17
2  |Pa3gen 8. MIsmepeHre nnapaMeTpOB CUTHAIOB. |I/13MepeHHe rapaMeTpoB CUI'HAJIOB 13
Bcero 3a 8 cemectp 13
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep v HaniMeHOBaHHe pa3jesa Oo0nem,
CopepixaHue yue0HOro 3aiaHus
n/n JUCLUIIUHBI 4acoB
Paszien 1. OBIIHe CBEIEHNA O N3yuenue gugakTrye CKUx e,qHHHuvpaza,qena 1
1 C VCII0/Ib30BaHMEM peKOMeHyeMOou 6
Pafvo/IOKaLIMOHHBIX CUCTEMaX.
JIUTEpaTyphl
W3yueHne aupakTrue CKUX eIMHUL] paszesa 2
2 |Pasgen 2. PagjuonokallMOHHbIE CUCTEMBI. C UCMO/b30BaHUEM PEKOMEeHyeMOi 6
JIUTEpaTyphl
W3yueHre qupakTrueCKUX eIMHUL] paszesa 3
3  |Pasgen 3. MHorokaHasnbeHbie PJIC. C UCMO/b30BaHUEM PEKOMEHyeMOi 6
JIUTEpaTyphl
Pa3nen 4. PagnoTexHu4eCKrie CUCTEMbI N3yuenue quakTrueCKUx eJUHUL] pasgesna 4
4  |mocajKuy Y yrpaB/ieHUs BO3[YyLIHbIM C UCMO/b30BaHUEM PEKOMEHyeMOi 6
IBwkeHueM (YB/I). JINTeparypbl
N3yuenue quakTHueCKUX eUHUL] pasjena S5
5 |Pa3men 5. bopbba c momexamu. C UCMO/b30BaHUEM PEKOMEHyeMO 6
JIUTEpaTyphl
W3yueHre qupakTrueCKUX eVMHUL] paszesa 6
6 |Pasgen 6. [IpocTpaHCTBEeHHAs CeJIeKLys. C UCMO/b30BaHUEM PEKOMEHyeMOi 4
JIUTEpaTyphl
Paszen 7. CeMeKua ABIDKYIIHXCA Hieiei N3yuenue qugakTrye CKUX e,anHuvpamena 7
7 C VICII0/Ib30BaHMEM peKOMeHyeMOou 6
(CAL. JIATeparypbl
Bcero 3a 7 cemecTp 40
N3yuenuve gupakThueckux eqdHuUL] pasgena 1
8 |Pa3zmen 8. iaMepeHue rapamMeTpOB CUTHAJIOB. |C HCIT0/Ib30BaHHEM PeKOMeHTyeMoi 18
JIUTEpPaTyphl
Paspnen 9. bopToBble pafron0OKalMOHHbIE Vzyuenne /i jakTiieckix CAMHUL pasiena 2
9 C UCII0/Ib30BaHHWEM PEKOMeHAyeMOoM 18
CHCTEMBI.
JIUTEpPaTyphI
Pasen 10. OCOGEHHOCTH GOPTOBBIX N3yuenure auaakTrue CKUX eAMHAL pas/iena 3
10 o C MCMO/Ib30BaHUEM PEKOMEeH/yeMOM 20
BBIUMC/IATE/IEH.
JIUTEpPaTyphl
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJE/IM CEMECTPA
12| 3 4 5 6 |7/ 8 9 |10(11|12| 13 |14 15 |16 17
7 JIP | TexkK | TexK | AP | |JIP| TexK | P | JIP | JIP | TekK | JIP | TexK | P | mud. 3au.
8 AP ap
YcnoBHbIe 0003HAUEHUS:
e [IP — puarHoCTHUeCKasi paboTa;
o JIP — naboparopHasi pabora;
¢ TekK — BompocsI J/151 TEKYIEro KOHTPOJIS;
o nud. 3au. — guddepeHIIPOBAHHEIN 3aUeT.
7 23648



TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e BOIPOCHI /iJIs TEKYIIEr0 KOHTPOJISI.

IIpome)xyTouHas arTecTanusi IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3aUeT;
e 5K3aMeH.



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. Axusipos, C. 1. Hedbénon, A. Y. Hukonaes. . Paguronokaruonnbie cuctembl. M.: M3a-so MI'TY
uM. H. 3. baymana, 2018, 3n. 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. ABMakKoCMHUECKOe IIPHOOPOCTPOEHHE;
2. Nedopmaiius 1 pa3pyliiieHre MaTepuasoB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;
2. https://urait.ru — I'maBHas — O6pa3oraresbHas riardopma FOpaliT. 11 By30B U CCy30B.;
3. http://library.voenmeh.ru — ®yHngamenTanbhas 6ubmioreka BI'TY « BOEHMEX» um. [1.®. YcTuHOBa.

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. AHTeHHa “3MepuTe/bHasl.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PAJNOTEXHUYECKWE CUCTEMBI

AnHoTanusa paboueii nporpaMMsl

Muctynmbaa PAIMOTEXHUYECKUE CUCTEMBI siBfisieTcst AUCLIMTUIMHON 00s13aTe/TbHOM YacTH
0/10ka 1 mporpamMmbl TOATOTOBKM 10 HarpasieHuto 09.03.01 HMHgopmamuka u eblMUCAUMEAbHAS MeXHUKA.

[ucruruivHa peanusyetcs Ha dakynsTeTe M MHbDopMalioHHBIX U ynipasstoiux cucrteM BI'TY "BOEHMEX"
M. [J.®. Yerunosa kadenpoit 14 PAIIMOS/IEKTPOHHBIE CUCTEMEI YTIPABJIEHUA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
[ICK-4.1 crocobGHOCTh OCYIIECTB/ATh KOHLENTYalbHOE, (YHKLMOHAIbHOE W JIOTHUECKOe IPOEeKTHPOBAaHHe
MporpaMMHOT0 obecrieueHust A7isi 60PTOBBIX BLIUMCIUTENBHBIX CHCTEM;
[ICK-4.4 crmocoOHOCTb BBIMIOHATH pacyeT W TPOEKTHPOBaHHe JleTajeid, y37I0B U  yCTPOWCTB
pajuOTeXHUYEeCKUX CUCTeM B COOTBETCTBMM C TeXHUYeCKUM 3a/laHueM C UCI0/Ib30BaHUEM CpPeJCTB
aBTOMaTU3aLK1 [IPOEKTUPOBaHUSI.

Co;[epx(aHHe AUCHUIVIMHBI OXBATBhIBAET KPYI' BOIIPOCOB, CBA3daHHBIX C OCHOBAMH IIOCTPOEHHA KW pacyeTa
XdpPdKTE€PUCTHUK PaJNO0/IOKAIJUOHHBIX CUCTEM.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
¢ BOMPOCHI /IS TEKYIIIET0 KOHTPOJIS.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHI[MPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI CocTaBiasgeT 6 3.e., 216 u. TIporpaMMoM AUCIUITHHBI
MIpelyCMOTPEHbI JIEKIUOHHBIe 3aHATHS (60 4.), mpakTrueckue 3aHATHs (30 4.), 1abopaTopHbIid MpakTUKyM (30
4.), caMoCTosATe/IbHasA paboTta cryaeHTa (96 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

Tpyn0oeMKOCTb 0CBOEHHS AUCLIUIVIMHBI cocTaBgeT 216 u., u3 HUX 120 4. ayAUTOPHBIX 3aHATHM, U 96 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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.

HaumeHoBaH#e paboTbI

PexkomMeHpyemMasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen

1. O01IHe cBeieHNs 0 PAJU0/I0KAIHOHHBIX CHCTEMaX.

N3yueHne qumakTHue CKUX
equHUL] pa3zgena 1 ¢
WCTIO/Ib30BaHUEM
pPeKOMEeHyeMOU TUTepaTyphbl

I1. A. Bakynes. . PaguonokariuoHHble cucteMsl: M.:
Paguorexnuka, 2007 (1,2,3,4)

A.JI Becena, B. A. Cunuiipis, E. A. CunuLbiH. . MeTozbl
00paboTKH C/IOXKHBIX PaIU0/IOKAL[MOHHBIX CUTHAJIOB CO
cpenHeit 1 Manoli 6a3oii: CII6.BT'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2010 (1,2,3)

. CripaBoyHUK 10 pajuonokanuu: M.: TexHocdepa, 2015
(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)

Wrtoro no pa3geny 1 6
Pa3pen 2. Papno/10KaljMOHHbIE CHCTEMbI.
N3yueHue aupakTrue CKUX
eZIMHUL] pa3zena 2 ¢ I1. A. bakynes. . PaguosiokaliioHHbIe cucTeMbl: M.: 6
HCIT0/Tb30BaHUEM Pagunorexnunka, 2007 (1,2,3,4)
pPEeKOMeHAYyeMOU TUTepaTypbl
Wtoro mo pa3neny 2 6
Pa3pen 3. MHorokananbHblie PJIC.
N3yueHue aupakTrue CKUX
eZIMHUL] pa3zena 3 ¢ I1. A. Bakynes. . PaguosniokauioHHbIe cucTeMbl: M.: 6
UCTIONb30BaHNEeM Paguorexnuka, 2007 (1,2,3,4)
peKoMeHIyeMOU TUTepaTyphbl
Wrtoro no pa3geny 3 6

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

N3yueHue qupakThueCKUX
eVHUL] pa3jena 4 ¢

I1. A. bakysnes. . PaguosiokalliOHHbIe CUCTeMBbI: M.:

HCTIONMb30BaHEeM Paguorexnuka, 2007 (1,2,3,4) 6
PeKOMeHyeMOM JINTepaTyphl

Wroro no pasgeny 4 6

Pa3pen 5. bops0a ¢ momexamu.

N3yueHue agupakTUue CKUX
eZIMHUL] pa3zena 5 C I1. A. Bakynes. . PaguosiiokauioHHbIe cucTeMbl: M.: 6
WCTIONb30BaHUEM Paguorexnuka, 2007 (1,2,3,4)
pPEeKOMeHIyeMOU TUTepaTyphbl

Uroro no pa3geny 5 6

12 23648



Paspen 6. IlpocTpancTBeHHas celeKIMs.

N3yueHue aumakTrue CKUX
eZIuHUL] pa3zena 6 ¢

I1. A. bakynes. . PaguosiokalliOHHbIe CUCTeMBbI: M.:

WCII0/Ib30BaHUEM Paguorexnuka, 2007 (1,2,3,4) 4
peKOMeHAyeMOU TUTepaTypbl
Wroro no pasgeny 6 4
Pa3pen 7. Ceneknus aBkymuxca neaer (CALI).
I1. A. Bakynes. . PaguookaljuoHHble cucTemMsl: M.:
Paguorexnuka, 2007 (1,2,3,4)
VI3vaeHie THIaKTIe CKIX B. A. CunuieiH, A. JI. Becena, M. B. 3y6koB. . IIpsimoit
o I/}IIHI/I ag Sla 7 ubpoBoi cuHTe3atop curiaios: CI16. BT TY "BOEHMEX"
AMIHMI] pas um. [T. ®. Yetunosa, 2011 (1,2) 6
WCTIO/b30BaHUEM
o B. A. Cununpis, E. A. Cunuipis. . ITocrpoenne 1udpoBeix
peKoMeHyeMoM JTUTepaTypbl .
(hUIBTPOB a/IaNTUBHBIX YCTPONCTB CeNEeKINU ABYKYLIUXCS
ueneii: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009
(1,2,3)
Wrtoro no pasgeny 7 6
Paspen 8. i3mepeHue napamMeTpoB CUTHA/I0B.
?3g;§HHea§H£Ia;iH;eCKHX B. B. Axusipos, C. 1. Hedénos, A. Y. Hukonaes. .
AMIHHL] pasyy Paguonokauuonnsie cucrembl: M.: U3p-so MI'TY um. H. 3. 18
WCII0/Ib30BaHUEM
o Bbaymana, 2018 (1,2,3)
pPeKOMeHAYyeMOU TUTepaTypbl
Wroro no pa3zeny 8 18
Pa3gen 9. bopToBbie paguo/I0KaiOHHbIE CUCTEMBI.
Ie/IBP}I’;fIHHeafﬂéq;:;HEECKHX B. B. Axuspos, C. 1. Hedénos, A. . Hukonaes. .
AMIHII pasi Paguonokaiponssie cuctemsl: M.: U3a-so MI'TY um. H. 3. 18
WCTI0Tb30BaHUEM
" Bbaymana, 2018 (1,2,3)
PEeKOMEeH/yeMOU JIUTepaTypbl
Wroro no pa3geny 9 18
Paspen 10. OcoGeHHOCTH GO0PTOBBIX BHIYHCTUTEEH.
B. B. Axuspos, C. U. Hedénos, A. . Hukonaes. .
N3yuenune guakTuyeCcKux PapuonokaiimonHsle cuctemsl: M.: M3a-so MI'TY um. H. 3.
eIVHUL] pa3zena 3 ¢ Baymana, 2018 (1,2,3)
o 20
HCII0/Ib30BaHUeM B. B. Uanypckwuii. VI30paHHbIe 3a/ja4y TeOPUU
peKOMeH/yeMOoH JINTepaTypbl | CBEPXLLIMPOKOIOIOCHBIX Pafvi0/IOKALIMOHHBIX CUCcTeM: M.:
N3n-Bo MI'TY um. Baymana. 3onoras komnekius, 2017 (1,2,3)
Wroro no pasgeny 10 20
13 23648




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 «XO0pOLI0», ITPU 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

AynuTopHbIe 3aHATHS B
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f::n:::nlxi :))6nme Bompocs! ais
4 | 7 A 20 14 | 14| 0 | 0 | 6 | 10 | 10 | Tekywero
PaANo0/I0KAMOHHbBIX
KOHTDOJIS
cHUcTeMax.
Paspen 2. JTaboparopHasi
4 | 7 |PaguonoxanuonHbIe 50 |44 | 10 17 | 17 | 6 | 10 | 10 parop
pabota
CHCTeMBI.
Bornpocs! gs
Pazpgen 3.
4 7 MHuorokananssbie PJIC. 8 2 2 0 0 6 10110 TEKYIIero
KOHTPOJISA
Pazpen 4.
Papunorexunueckue Bonpocs! ans
4 7 |cucTemMbl mOCagKM U 8 2 2 0 0 6 10 | 10 TeKylL[ero
yIpaB/ieH!s BO3AYLIHBIM KOHTDOJIS
asmxkenueM (YB]I).
Bompocs! ais
4 | 7 [Pasnen5.Boprbac g8 |22 o0 0 6 | 10 | 10 | Tekywero
noMexamu.
KOHTDOJIS
Paspgen 6. Bonpocs! anis
4 7 |IIpocTpaHcTBeHHasi 6 2 2 0 0 4 10 | 10 TeKyllero
ceJIeKIu. KOHTDOJIS
Pazpnen 7. Ceneknus Bompocs! ayis
4 7 | mBWOKyIIUXCS 1esei 8 2 2 0 0 6 10 | 10 TeKyIero
(cam. KOHTDOJIS
Bcero 3a 7 cemectp 108 | 68 | 34 17 17 40 70 | 70
4 8 Pazpgen 8. ismepenue 50 | 32 6 13 13 18 10 | 10 JlabopatopHast
napaMeTpoB CUT'HAJIOB. pabora
Pazgen 9. boproBbie Bonpocs! ans
4 8 |papmonokanMoHHBIE 28 | 10 | 10 0 0 18 10 | 10 TeKyI1lero
CHCTeMBI. KOHTPOJISA
Bormpocs! ans
4 | 8 gme" 10. Ocobennoctn | o, | 16 | 45 | o | o | 20 | 10 | 10 | rekymero
OPTOBBIX BBIYUC/TUTE/Ie.
KOHTPOJISA
Bcero 3a 8 cemecTp 108 | 52 | 26 13 13 56 30 | 30
Bcero mo AuCIUILUIHHE 216 | 120 | 60 30 30 96 | 100 | 100
15 23648




Kputepuu oneHuBaHus

IICK-4.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 6

Ne 7

Ne 8

Ne 9

Bonpocbl omKkpbimozo muna:
[MeneHranioHHast XapakTepUCTHKa YIJIOMEPHOIo yCTPOMCTBA

A. Usserx(o)=kF(p)

B. Useix(0)=k/F(o)
C. Userx(p)= F(p)*

D. Uspix(p)=kF(®

Lesns ynanena ot PJIC Ha 75 kM. Kakyro JanbHOCTB [0 LieJId NTOKaKeT UHAMKATOp
CTaHLUK, eC/Iv IIepyuoz Cj1e0BaHus UMITY/IbCOB paBeH 300 MKC?

A. 45 km
B. 30 km
C. 60 km

D. 75 km
B coorBercTBuu ¢ Kputepriem HeitmaHa-ITvpcoHa onTUMaTbHBIN PUEMHUK J0/DKeH
COOTBETCTBOBaTh YCJIOBUKD MUHUMMU3AL[MKA MOIIJHOCTH TIOMEXH

A. BepHO

B. HeBepHO
KgaziparypHasi o6paboTKa mo3BosisieT u3dexarb 3dekra cemnsix a3z

A. BepHO

B. HeBepHO
KBaziparypHast 06paboTKa mo3BosisieT u30exarh 3deKra Cernsix JanbHOCTel

A. BepHO

B. HeBepHO
Kpurepuii uieanbHOT0 Hab/IOAATe ST COOTBETCTBYET YCIOBUIO MUHHUMU3AI N
MOLLIHOCTH TTIOMEXHU

A. BepHO

B. HesepHO
B papuonokanuy HeoOX0MMO UCIIONB30BaTh YALTPAKOPOTKYE BOJHEI,

A. TaK Kak Hy)KHO YUHTBIBAaTh Pa3Mepbl PeasbHbIX LieJieid, YToObI yINHA BOJHBI ObLIa
MHOT'0 MeHbIlIe 3STUX Pa3MepOB WM COM3MepHMa C HUMH, a TaK)Ke pa3Mepbl aHTeHHbI

B. yunThiBast MX GOJBILYIO Ja/IbHOCTE PACIIPOCTPaHeHUsI
C. yuuTbIBast UX OOJBIIYIO TIOMEXO03alHUIeHHOCTh

D. yuuThIBad UX 60]'II:LHy1-O MoMex03aliuileHHOCThb

Pa3HOCTHO-aIbHOMEpPHBIM METOZ, OCHOBAH Ha M3MepeHuH ypanenuii R1 u R2 nenu ot
IByX DUKCHPOBAaHHBIX TOUEK U OTpeZe/ieHUH Pa3HOCTH 3TUX JalbHOCTeH

A. BepHO

B. HeBepHO
CKOpOCTb pacnpoCTpaHeHHs pafroBO/H B Bakyyme paBHa 300000 km/c

A. BepHO
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Ne 10

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10
IICK-4.4

Ne 1

Ne 2

Ne 4

B. HeBepHO

[JlansHOMEepHO-YT/IOMepHBIN MeTOZ, UCTIob3yeTcs Toraa, kKoraa PJIC usmepsieT Bce Tpu
KOOD/JJMHATHI 1[eJTH: IaMbHOCTh R, a3uMyT o 1 yron mecra 3

A. BepHO

B. HeBepHO
Bonpocbl 3aKpbimo2o muna:

BcraBuTth 3HaueHue: Npu nepyuoe MoBTOpeHust 2 MC B uMIy/ibcHOU PJIC MakcuManbHas
O[JHO3HAuHas Ja/IbHOCTh PaBHA ... KM

BcTaBuTh 3HaUEHMe: TIPU MomnajiaHuu 3 1iesield B riockuii iyd PIIC GyzieT BoCIipUHUMATh
UX KaK ... LjeJb

Bpems wu niepuoz 063opa —...
OripesiesieHye JanbHOCTH B UMITY/IbCHBIX JlaTbHOMepax CBOAUTCA K ...

Merto[ nefieHralii 1o MUHUMYMY 3aK/IH0UaeTcsi B TOM, UTO OTCUET yIJIOBOM
KOODZMHATHI TIPOU3BOAUTCSI B MOMEHT ... .

[pu nesieHraluu 1o MeTOAY MaKCHMyMa TI/IaBHO U3MEHSIeTCs ... , U OHa B TeueHue
HEKOTOPOTO BpeMeHH TIPUHUMaeT CUTHAJIBI 1[eJIH; OTCUeT YIIOBOW KOOPAWHATHI LieH
TIPOM3BOIUTCS B TOT MOMEHT, KOT/Ia aMIUIUTY/la CUTHAJIa Ha BBIXO/le IIPHeMHUKA
JOCTUraeT HaubO/TBINIETO 3HAYEHUS.

®a30Bble METOABI OCHOBAHbI HA U3MEPEeHUH ... .

KosddurpeHT pa3nmmurMoCTH MOKa3bIBaeT ...

ITpu HampaB/IeHHOW aHTeHHE TVIOTHOCTD TIOTOKA MOLJHOCTU BBIYUCTISIETCS 110 (OpMyIe:
YBenuueHre MOITHOCTH JaeT HeboblIoe yBeMueHe AabHOCTH, TakK Kak JalbHOCTh
TIPOTIOPIIMOHA/TbHA

Bonpocbl omkpbimozo muna:
Bpemst o6nyuenust riesiu 28 mc; Ilepurog moBTOpeHKst UMIY/ILCOB 2 MC. OnpeenuThb
YHCJIO OTPa’KeHHBIX UMITY/IbCOB:

A. 10
B.12
C. 14

D. 16
Lesnb ynanena ot PJIC Ha 75 kM. Kakyto JanbHOCTB [0 LieJId NTOKaKeT UHAUKATOp
CTaHLIUM, eCJIA Meproz Cief0BaHus UMITY/IbCOB paBeH 300 MKcC?

A. 45 km
B. 30 km
C. 60 km

D. 75 km
Kpurepuit HEUMAHA-TITMPCOHA nipuMeHsieTcsl B

A. pagnosiokauuu
B. paguocsasu
C. CyTHUKOBOM HaBUTalUU

D. cucremax aBTOMaTH4YeCcKOro peryarpoBaHus
KocekaHCHBIH JIy4 IPUMEHSIeTCS

A. B HazeMHbIX U KOpabesbHbIX PJIC
B. g1 06Hapy>keHsI BO3AYIIHBIX LieJieit
C. a5t 06Hapy KeHUsI BO3ZIYIITHBIX Liesieit
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D. a1 0630pa Kak Ha/IBOJJHOM, TaK U BO3AYIIIHONW 00CTaHOBKH
KpuTepuii uzieanbHOro HabmogaTe st IPUMEHSIeTCS

A. B paguocBs3u
B. B paguonokanmmn
C. B CITyTHUKOBOI HaBUTALIUN

D. B cucTemMax aBTOMaTryu4ecKoro pery/ivMpoBaHUs

B cootBetcTBuM c Kputepuem Heiimana-I1IrpcoHa onTHManbHbIN IPUEMHUK J0JKEH
obecrieunBark 1oaydeHre HauOobllel BepOSITHOCTH MPAaBUILHOTO 0OHApY KeHUs TPy
3a/]JaHHbIX 3HauUeHUSX JIOKHON TPeBOTM U OTHOLLEHUN CUTHAJ/IIyM

A. BepHO

B. HeBepHO
B coorBercTBuu ¢ Kputepriem HeitmaHa-ITvpcoHa onTUMa/TbHBIN IPUEMHUK JO/DKEeH
COOTBETCTBOBATh yCJIOBUIO MUHUMU3aLUH MOLLIHOCTH TOMEXHU

A. BepHO

B. HeBepHO

Kpurepuii njieanbHOT0 Hab/roaTe st COOTBETCTBYET YC/IOBHUIO MUHUMYMa CyMMAapHOH
BEPOSITHOCTH OIIHOKU

A. BepHO

B. HeBepHO
Kpurepuii upeanbHOro Hab/rOAaTe sl COOTBETCTBYET YCIOBHUIO MUHHUMH3AI N
MOILIHOCTH TIOMEXHU

A. BepHO

B. HeBepHO
KeazparypHasi o6paboTKa mo3BosisieT u3dexars sgdekra ciernsix a3

A. BepHO

B. HeBepHO

Bonpocsbl 3akpbimozo muna:

BcraButh 3HaueHre: 300 M JanbHOCTH /IO 1ieJTM COOTBETCTBYeT BPeMeHU 3a/lePKKH ...
MKC

BcTaBuTth 3HaueHue: AUTE/IEHOCTh UMITY/ILCOB B UMITyMbCHOM PJ/IC 1Tpy MUHUMA/TEHOM
JmanbHoCcTH 165 M ¥ BpeMeHu paboThl pa3psiaHUkoB 0,1 MKC paBHa ... MKC

BcraBuTth 3HaueHue: Mepro/] MOBTOpeHUs: B UMIyabcHoM PJ/IC ¢ MakcuMaibHOM
JasbHOCThIO 150 KM paBeH ... MC

BcraBuTth 3HaueHue: Npy nepuo/ie MOBTOPeHHs 2 MC B uMITy/IbCcHOU PJIC MakcuManbHas
O[JHO3HAuHasl Ja/IbHOCTh PaBHA ... KM

BcraBuTh 3HaUeHUe: MpH MONajaHuu 3 1eield B riockuit myu PJIC OyzeT BOCIIPUHUMATD
VX KaK ... L]eJlb

s MackupoBKHY 00bekTa ¢ TP = 86 M2 npu HOpMa/IbHOM Ta/[eHUH
3/IeEKTPOMAarHUTHOM BOJTHBI U JIJTHE BOJIHBI 1 M HEOOX0AMMOe MUHUMAJIbHOE KOJTMYeCTBO
TOTYBO/THOBBIX BUOPATOPOB PABHO ...

Paspernatorrias criocobHocTh PJIC XapakTepu3yeT BO3MOXXHOCTh pa3fie/IbHOIO
Hab/roIeH s Leed, ...

Jlyum PJIC, ciMMeTpHUHBIe OTHOCUTEJILHO HarlpaB/ieHHs MaKCUMaIbHOIO U3/TyUYeHUs,
IJIsI KOTOPBIX CITPaBeJ/IMBO COOTHOIIeHHe 0a3~fym = 0, Ha3bIBaroTCH ...

JIyu GbICTPO BpalljaeTcsi B TOPU30HTAITBHOM MI0CKOCTHA ¥ OTHOCHUTENBHO Me/IJIEHHO
W3MeHsIeT CBOe TI0JI0KeHHe B BePTHKAIBHOM TIpH ... 0030pe.

Jlyu coBepIllaeT OTHOCUTETBHO OBICTPOE BO3BPATHO-TIOCTYIATEILHOE IBIDKEHHE TI0
OJJHOU YITIOBOM KOOpZAMHATE U Me[|JIEHHO U3MEHSIeT CBO€ I0JIOYKEeHUE M0 APYrou MpH ...
0630pe
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