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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
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:

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

@®opMHpOBaHHIO KOMIIETEHLUI CTYKUT [JOCTIDKEHHE CIIeAyIOIIUX Pe3y/IbTaToB 00pa3oBaHMUsI:
IICK-1.1

3HAHUA:

3HAaTh NPUHLUIIBLI QYHKI[MOHUPOBAHUS PaAHOI0KAIMOHHBIX CTaHLUM;

YMeHuA:

YMETb UCIIO/IB30BaTh NPOrpaMMHBIe CPe/ICTBa KOMITBIOTEPHOIO MOZe/IMPOBaHUU TIPU pelleHuM 3ajad
NIPOEKTUPOBAHHUS PASUOIOKALMOHHBIX CUCTEM;

HABbIKU:

pacyeT yKa3aHHBIX [PaKTHYeCKUX YMEHHM C TOMOILBIO NIPUKJIAJHBIX [IPOrPaMM.
IICK-1.2

3HAHUA:

3HATh IaKeTbl IIPUKIIAJHBIX [IPOrPaMM AJIsl OCYLLeCTB/IeHNs 371eKTPOJHaMUUYeCKOro MOZ,e/IMpOBaHus;

YMeHus:

yMeTb TPUMEHATh TIaKeTbl TMPUK/IAAHBIX IIPOrpaMM Jiisi  MOZeNMpoBaHusi paboTbl  aHTEHH
PaJIM0/IOKAL[MOHHBIX CACTEM;

HABbIKU:

VMeTb HaBBIK pabOTBl B TMakeTax TMPUKJIAJHBIX [POrpaMM sl MOJEeNMPOBAHUS AWarpaMMbl
HanpaB/eHHOCTH aHTeHHOM perieTku PJIC.
IICK-1.3

3HAHUA:

H3y4yeHHre MeTOZ0B Li(poBoii 06pabOTKHM CHIHAIOB B Pa/jM0/IOKAIMOHHBIX CUCTEMaX;

YMeHus:

pa3pabaTbIBaTh CTPYKTYPHBIE CXEMBI Pa/IMOIOKAIIMOHHBIX CUCTEM;

HABbIKU:

VMMeTb HaBbIK pacueTa rapaMeTpoB paJMo/I0KallMOHHbIX CTaHLIUH.



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 — CriocobeH UCMO0/Ib30BaTh MO/IOKEHUS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U MaTeMaTHKU
JI7IsI pellieHNs 3a[jau UHXKeHepHO JiesiTe/TbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOSATE/IbHO ITPOBOJUTH SKCIIepUMEHTa/IbHbIE HCC/IeA0BaHMsI U UCII0/Ib30BaTh
OCHOBHBIE TIpUeMbI 00pabOTKU U MPeICTaB/IeHUs TIOTyUeHHBIX JJAHHBIX

¢ TICK-1.1 — Crioco6eH BBIMOJHSATL MaTeMaTHUeCKOe MO/Ie/TUPOBaHUE 0OLEKTOR U TIPOL[ECCOR T10
TUIOBBIM METOJUKaM, B TOM UMCJ/Ie C UCTI0/Ib30BAHUEM CTaHJAPTHBIX MaKeTOB MPUK/IaZHbIX TPOrpaMm



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme
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Paspen 1. O6umume cB 1 0 pafiM0/I0OK IX
cucremax. PusMyecKre OCHOBbI Pa/IMO/IOKaLMOHHBIX
4 7 n3MepeHH. MeTo/ibl orpe/ieieHHst KOOpAUHaT. TakTHKO- 15 4 4 0 0 11 10 10 10
TexHH4eckue napametpsl PJIC. Knaccudukarys
PaZiNoIOKAL{IOHHBIX YCTPONUCTB M CUCTEM.
Paspen 2. Paguo/ioKanuoHHbIe CHCTeMBI. Buibl
Pa/iMo/IOKaLK U Pa/IM0/IOKALIMOHHBIX CUCTEM.
4 7 MHOrono3uIyoHHbIe PaZiio/OKallMOHHbIe CUCTeMBI. 49 38 4 17 17 11 10 10 10
Ortpaskaroliiyie CBOMCTBA Lesieit. Beibop 30HAMpYyIOLIero curHana
B PJIC. [JanbHOCTb PaJiHo/I0KalIMOHHOTO 06HAPY KEeHHUsI.
4 7 Pazpgen 3. MuorokanansHbie PJIC. Mogens MHOTOKaHa/IbHOH 15 4 4 0 0 11 10 10 10
PJIC. ITponyckHast criocobHOCTb MHOTOKaHa/bHO# PIIC.
Paspen 4. PaguorexHiu4ecKne CHCTeMbI IIOCAJIKH 1
yrpaBJ/ieHHs: BO3AYIIHBIM JABikeHueM (YB/I). O6uine
cBeienusi 06 opranusatuy Y B TIpUHLIMITBI TOCTPOEHHS
4 7 MeTeoposorudyeckux PJIC. PaguoTexHuueckue CUCTeMbI 15 4 4 0 0 11 10 10 10
nocagku. CucreMsl BTopuuHoi paguonokanuu. PJIC o63opa
JIETHOTO MOJIs1. Anmaparypa repBHYHOi 06paboTKu
pajiMo/IoKaLoHHO nHpopmaruu (ATION).
Pazpen 5. Cenexkuus ABwxymmxcs nesei (CAIT).
O6Hapy)XUTe/IH ABIWKYLIUXCs Liesieid. [IPUHLMIIBI TOCTPOeHHUst
YCTDPOMCTB NO/jaB/eHNst TACCHBHBIX TTOMeX. IIpUHIUITBI
4 7 TIOCTPOEHMS aJaNTHBHBIX LIM(PPOBBIX ycTpoiicTs (ALLY) CALL 17 6 6 0 0 1 10 10 10
dopmupoBaHKe LIM(PPOBBIX KapT NTapaMeTpoB OMeXOBOMH
06CTaHOBKH.
Pa3pen 6. Bopb6a ¢ momexamu. Crioco6bl ocabneHnst
4 7 Hab/moaemMoCTH 00beKTOB TPH MACCHBHBIX TIOMexax. Bopbba ¢ 17 6 6 0 0 11 10 10 10
TIACCUBHBIMU TIOMeXaMHU. bopbba ¢ aKTHBHBIMM MTOMeXaMH.
Paspen 7. IIpocTpancTBeHHas ceekius. Iloctpoenue
4 7 TIPOCTPAHCTBEHHOT0 TpakTa coBpeMeHHbIX PJIC. Bopbba c 16 6 6 0 0 10 10 10 10
TIOMeXaMH, f1efiCTBYIOLMMH T10 GOKOBBIM JlerecTKam
/iMarpaMMbl HarpaB/IeHHOCTH.
Bcero 3a 7 cemecTp 144 68 34 17 17 76 70 70 70
Paspen 8. BoproBble pa/jio/10KaliOHHbIE CHCTEMBI.
4 8 BopTOBBIe CHCTEMBI PaHHETO TIPeAynpeXx/ieHus. Beibop yactor 38 8 8 0 0 30 10 10 10
nioeropeHusi B 60pToBbix PJIC. PJIC ¢ cHHTe3upOBaHHEM
anepryps! aHTeHHBI (PCA).
Paspen 9. IsmepeHue napameTpoB curtanos. OrnpefieieHue
4 8 YIJIOBBIX KOOPZMHAT B MOHOMMITY/IbCHBIX CHCTEMaX. 65 34 8 13 13 31 10 10 10
Henuneiinas dunbTpanus curHana. PasoMKHyThIe U cliefisiiye
nsmeputenu. Crezsiiye U3MepuTe/y Harpa/ieHus.
Pazaen 10. CBepXIIHPOKONO/IOCHBIE PaiHOTeXHHYECKHe
cucTembl. CBepXIIMPOKOIOIOCHbIE CUTHA/Ibl U CUCTeMBI.
4 8 CBepXIIMPOKOIONOCHbIE CUTHA/BI 1 METOAbI MX a1 10 10 0 0 31 10 10 10
MozenpoBaHust. Metozp! dopmupoanust CIIIT curHamos.
MeTo/pl TOCTPOEHHUS TIPUEMHBIX yCTpOMCTB rpy CIIIT
CHUTHasax.
Bcero 3a 8 cemecTp 144 52 26 13 13 92 30 30 30
Bcero nmo AucCHMIINHE 288 120 60 30 30 168 100 100 100
3.2. AyAuTOPHBIN NPAaKTUKYM
No Homep n HaumeHOBaHUe O0nem,
Tema MNPAKTUYECKOr'0 3aHATUA
n/n Pa3aesia JUCITUII/IMHbI dyA. 4acoB

Pazpen 2.
PagnonokaimonHbie
CHCTEMBI.

XapakTepuCTUKHY paZilioyIoKaTopoB

4

AHanu3 sHepreTUUeCKUX COOTHOLLIEHUH TIPY 0OHAPY)KeHU!
00BeKTOB C moMolIbio 6opToBoii PIIC

4

BrusiHie aTMocdepHBIX 0CaZIKOB Ha Pa/IH0JIOKAL[IOHHOE
obHapy>keHue 1ienek

MopenupoBaHye MPOX0XKAeHNs IMHENHO-UaCTOTHO-
MOJY/TMPOBaHHOTO CHTHAjIa uepe3 QUIBTP CXKATHst

Bcero 3a 7 cemecTp

Pa3pen 9. Msmepenue
rapameTpoB CUIHA/IOB.

Onpe/:[eHeHHe YIVIOBBIX KOOPDAWHAT B MOHOUMITYJ/IbCHBIX
cucreMax.

HenuneliHast ¢puibTpaLiys mapaMeTpoB CUrHaja

6
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7 Pa3oMKHyTbIe U C/lesiLre U3MepuTeIn 3
8 Ciriepsinye u3MepuTe/y Harlpas/ieHUst 2
Bcero 3a 8 cemecTp 13

3.3. JTabopaTopHbIii NPAKTUKYM

No Homep u HaumeHOBaHMe pa3jeia Tema /1a00paTopHOro O0mnewm, ayp.
n/n JUCLUNIUHBI NpaKTUKyMa 4acoB
1 |Pasgen 2. Paguo/iOKaljuOHHbIE CUCTEMBI. XapaKkTepHUCTHUKU Pafii0/I0KaTOpPOB 17
Bcero 3a 7 cemectp 17
2 |Pa3gen 9. 3mepeHune napamMeTpOB CUTHAJIOB. Vameperne napamerpos 13
CUTHAJIOB.
Bcero 3a 8 cemectp 13
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oobem,
Copep>xaHue yueOHOro 3ajaHus
n/n JUCLUNUTAHBI 4acoB
Paszen 1. OBIHe CBEIEHHA O N3yuenuve gupakTrye CKUX eAMHUL pasfena 1
1 C UCTO/Ib30BaHUEM PeKOMeHyeMOit 11
PaZUOI0KaLMOHHBIX CUCTEMaXx. HTepaTypBI
N3yuenuve gupakTrueCKUX eJWHULL pasgena 2
2 |Pa3gen 2. PaguonokalluOHHbIE CUCTEMBI. C UCTI0/Ib30BaHUEM PeKOMeHyeMOit 11
JIUTEepaTyphbl
N3yueHune nupakTrueCcKux eJWHUL] pa3zesna 3
3  |Pa3gen 3. MHorokaHanbHbie PJIC. C UCTI0/b30BaHUEM PeKOMeHyeMOit 11
JIUTEpPaTyphbl
Paspen 4. PaguorexHuyeckre CUCTEMBI N3yueHuve gupakTiyeCcKux efyHUAL pasgena 4
4  |mocajky v yrpaB/ieHUs BO3[YILLHBIM C UCTI0NIb30BaHUEM peKOMeHyeMOit 11
IBwkeHueM (YB/I). JINTeparypbl
Paszien 5. CeMexiyys JBIOKYIXCA Tenie N3yuenue gupakTrye CKUX eAuHUL pasfena 5
5 (CIIID) C UCMOJIb30BaHUEM PEeKOMEeHyeMOU 11
) JIATepaTyphl
N3yueHue aupakTrueCKUX eVHUL] pa3zesa 6
6 |Pa3gen 6. Boprba c momexamu. C UCII0J/Ib30BaHHEM peKOMeHyeMou 11
JINTepaTyphbl
N3yueHue aupakTrueCcKUX eVHUL] pa3zesa 7
7  |Pasgen 7. IIpocTpaHCTBeHHas CeJleKLUsl. C UCTI0NIb30BaHUEM peKOMeHyeMOit 10
JIUTepaTyphbl
Bcero 3a 7 cemecTp 76
Pa3zpnen 8. bopToBbie paiiONOKaLMOHHbIE V3yueHue JUJIaKTIHe CkiX CAMHAL pasAeaa 1
8 CHCTEMbI C VICTI0/Ib30BaHMEM PEeKOMeHAyeMOou 30
) JIATeparypbl
W3yuenuve nuzakTiue CKUX eJMHULL pasgena 2
9  [Pasgen 9. MI3MepeHre napamMeTpOB CUTHA/IOB. |C UCIO/b30BaHUEM peKOMeHyeMOn 31
JIUTEepaTyphbl
Pasgen 10. CBepXIIHPOKOTIONOCHEIE W3yuenuve gupakTrye CKUX eAUHUL pasfena 3
10 C VICTIO/Ib30BaHMEM PEeKOMeHAyeMOou 31
pPaZuoTeEXHUYECKHEe CUCTEMBI. J—
Bcero 3a 8 cemecTp 92
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA

112 3 4 |5/ 6 7 8

9/10 | 11 |12 |13 | 14| 15 16 17

7 JIP | TexK AP | TexK | JIP

AP | JIP | JIP | JIP | JIP | TexkK | P | aud. 3au.

JIP
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YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
JIP — maboparopHast pabora;
TekK — BOIIPOCHI 151 TEKYITIETO KOHTPOJIS;
aud. 3au. — quddepeHIIMPOBaHHBIN 3aUeT.

TeKyluii KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e UArHOCTUYECKas paboTa;
e jylabopaTopHasi paboTa;
e BOMPOCHI /IJIsl TEKYIIIETO KOHTPOJISI.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
* JK3aMeH.



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. Axusipos, C. 1. Hedénos, A. . HukonaeB. PaaguronokaironHbie cucteMbl. M.: N3a-8o MI'TY um.
baymana. 3onotas komnekuus, 2018, sn. 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:
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:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e BOIPOCHI /iJIsl TEKYIIEr0 KOHTPOJISI.

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
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., OTBEJIEHHbIX Ha CaMOCTOSITe/IbHYIO paboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. O01ue cBeJeHUsI 0 PAJHO/IOKAIJHOHHBIX CHCTEMaX.

. CripaBoyHUK 10 paguonokaiuu: M.: TexHocdepa, 2015
(1,2,3)
I1. A. bakynes. . PaguosiokalluOHHbIE cUCTeMbI: M.:
Pagunorexnnka, 2007 (1,2,3)
B. B. CmupHoB, A. A. CopokuH, C. FO. Ctpaxos. . AHTeHHbIe

N3yuenne gupakTuue CKUX pewétky: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
equHUL] pa3zgena 1 ¢ 2014 (1,2,3) 1
HCII0/Ib30BaHUEM A.JI. Becena, B. A. CunuupiH, E. A. CunuypiH. . MeTobl
peKOMeHyeMoM JIUTepaTypbl 00paboTKY C/IOKHBIX PaJU0IOKAL[MOHHBIX CUTHAJIOB CO
cpeaHeti U Masiobi 6asoii: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2010 (1,2,3)
B. B. Axusipos, C. 1. Hedénos, A. Y. Hukonaes. .
Paguonokauuonneie cucremsl: M.: U3n-so MI'TY um. H. 3.
Bbaymana, 2018 (1,2,3)
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
WCII0/Ib30BaHUEM
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 aumakTrue CKMX

B. B. Axuspog, C. Y. Hedénos, A. V. Hukonaes. .
eVHUL] pa3jena 4 ¢

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. Ceneknus aBmwkymuxca neaer (CALI).

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

AyauTopHbIe 3aHATHSA B

. =
KOHTAaKTHOI dopme ] °\“ =
& @ S E ==
[-I=) g’ = S :[
=R o T T
=9 - = o A
= @) >E g = 9 S H= < @)
OO Hanmenosanmne = 25| 2 g z ¢ g
A& | @ o s | ZE5 x| 8RR = E oNe)
> | S pa3jesioB U 8 e = gé g 5|83 8 2 ==
N i | ANAAKTHYECKHX eAMHUL]| A = 5_" EH| =S 3 E ~ Ho
© 2 2 |g8 3 %8 =1
A = \8 A 8 M| O & - o~ o ~ @)
SElE Oo&l S|4 S| ZF
Mo X | X =
O O O =
E | E|E @)
E::u::;’; :))ﬁume Bompocs! ais
4 | 7 |BA 15| 4| 4] 0 0 | 11 | 10| 10 | 10 | Tekywero
PaAN0/I0KAMOHHBIX
KOHTPOJISI
cHUcTeMax.
Paspen 2. JTaboparopHasi
4 | 7 |PapmonokanuonHbIe 49 138 | 4 | 17 | 17 | 11 |10 | 10 | 10 PaTop
pabota
CHCTEMBI.
Bornpocs! gs
Paspgen 3.
4 7 Muorokasaisubie PTIC. 15 | 4 4 0 0 11 10 | 10 | 10 TeKyLL[ero
KOHTPOJISA
Pazpnen 4.
Papuorexuuueckue
CHCTeMbI TIOCAJJKH 1 Boripocet s
4 7 15| 4 4 0 0 11 10 | 10 | 10 TeKyI1ero
ynpasJ/ieHUsl
KOHTPOJISA
BO3AYLIHBIM JABIDKeHHEM
(YBJ).
Pa3pen 5. CeneKkuus Bomnpoce! ans
4 7  |mBWOKymmxcs mesei 17 | 6 6 0 0 11 10 | 10 | 10 TeKyIlero
(cam). KOHTPOJISA
Bomnpoce! ans
4 | 7 [Pasmen6.Boprbac 17 6 | 6| 0 0 | 11 | 10| 10 | 10 | Tekywero
noMexaMmu.
KOHTPOJISA
Pazpgen 7. Bomnpoce! ans
4 7 |IIpocTpaHCTBeHHas 16 | 6 6 0 0 10 | 10 | 10 | 10 TeKyI1lero
ceJIeKIUs. KOHTPOJISA
Bcero 3a 7 cemecTp 144 | 68 | 34 | 17 17 76 | 70 | 70 | 70
Pa3zgen 8. boproBbie Bonpocs! ans
4 8 |paguooKauMOHHBIE 38| 8 8 0 0 30 10 | 10 | 10 TeKyllero
CHCTeMBI. KOHTPOJISA
4 8 Pazgen 9. UsmepeHue 65 | 34 | 8 13 13 31 10110 10 JlabopatopHast
napaMeTpoB CUIHA/I0B. pabora
Pa3pen 10.
CBepxIIHpPOKONO0/I0CHbIE Bortpoce! A7t
4 8 41 | 10 | 10 0 0 31 | 10 | 10 | 10 TeKyI1lero
pajguoTexHu4YecKue
KOHTPOJISA
CHCTeMBl.
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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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 3

No 4

Ne 5

Ne 6

Bonpocbl omKkpbimoz2o muna:
3onaupytommuii curdan PJIC MokeT ObITh TIpe/iCTaBIeH (pOPMYJION):

A x(t) = X(t) -cos(2rf ()t + @(t) + @4)
B x(t) = X(t) + cos(2mfot + @(t) + @)
C.x(t) = X(t) - cos(2mfot - @(t) - o)

D. x(t) = X(t) - cos(2fy + ¢ (t) + o)

YacToTra OGueHui MPU YaCTOTHOM MeTO/Ie OTIpe/iesieHUs IaTbHOCTH
A. F6o= 4AfmFMmD/c

B. F6o= 4AfMFMDc

C. F6o= AfmFmD/c

D. F6o= 2AfmFMmD/c
[TesieHrarioHHasi XapaKTePUCTHUKA YIJIOMEPHOTO YCTPOHCTBA

A. Usbix(9)=kF(@)
B. Unix(¢p)=k/F(9)
C. UBnix(¢)= F(p)x

D. Ussix(¢)=kF(p)

Kakum fanbHOCTSIM [0 Liesieli COOTBeTCTBYeT BpeMsi 3ara3bIBaHusl OTPayKeHHbIX
CUTHAJIOB 2 MKC?

A.300 M
B. 100 m
C.200 M

D. 400 m
Uacrora [Jornuiepa uMeeT HeHyJ/IeBOe 3HaueHHe

A. ipy pafuanbHOM JBMXKEHUU Lienu
B. ripu TaHreHI1Ma/ILHOM [IBIKEHUU Lie/Tu
C. 1pU HeIoJABW)KHOM Liesin

D. npu orcyTcTBUM Liem
Wrnoobpa3Helii iy - 3TO /1y,

A. CUMMeTpPUYHBIN OTHOCUTE/LHO HAIPaBIeHUs MAKCUMA/TbHOTO U3/TyUeHuUs, Jis
KOTOpOTO CTIpaBe/i/IMBO COOTHoOIeHue Ba3 ~0ym = 0

B. y KoToporo yros pacTBopa B 00eHx MI0CKOCTAX OTCYTCTBYeT
C. y koTtoporo yros pactBopa paBeH 360 rpag

D. y KoToporo yros pacTsopa 3aBUCUT OT Ja/IbHOCTH [0 Lie/Ix
O/IHO3HAUHOCTh U3MepeHHs JabHOCTH B UMMy bcHOM PJIC obecreunBaeTcst ipu
COOMIO/IeHNH YCIIOBHS, UTO BpeMs 3ara3bIBaHust 00JIblIle TIepro/ia MOBTOPEHHSsT

A. BepHO
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Ne 9

Ne 10

Nel

Ne 2
Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10
No 11

IICK-1.2

Ne 1

Ne 2

Ne 3

B. HeBepHO
CKOpOCTb pacrnpoCTpaHeHus1 paIMOBOJIH B BakyyMe paBHa 300000 km/c

A. BepHO

B. HeBepHO
CKOpOCTb pacnpoCTpaHeHHsl PaIMOBOJIH B BakyyMe cocrasisieT 300000 km/uac

A. BepHO

B. HeBepHO
KBazipatypHasi 06paboTKa mo3BosisieT u3bexarb 3deKrta caemnsix JaabHOCTeN

A. BepHO

B. HeBepHO
Bonpocbl 3aKkpbimo2o muna:

BcraButh 3HaueHue: 1 MKC COOTBETCTBYET PACCTOSIHHUIO, IPOXOAUMOMY
3/IeKTPOMAarHUTHOM BOJTHOM 10 1ie/I Ha Ja/JbHOCTH ... M ¥ 00paTHO

ITpu HanpaB/IeHHOW aHTeHHE IVIOTHOCTb MIOTOKAa MOLHOCTY BEIYUCISIETCS 10 hopMyrie:

BenmunHa 3¢ deKTUBHOM TIOITAIN TIOTVIONIeHNST A ¥ IUIOIIAlb PAaCKpPhIBa aHTEHHBI S
CBsI3aHbl COOTHOLLIEHUEM

Mexxzay 3¢ eKTrBHOM TII0MIAARI0 aHTeHHBI A 1 ee K03((dHUI[MeHTOM yCHIeH s TI0
MOIITHOCTH GIIp CYIIIeCTBYET 3aBUCUMOCTh

YBesmueHre MOIIJHOCTY /laeT HeOOJIbIIIOe YBeTMueHHe JanbHOCTH, TaK Kak /1albHOCTh
MPOTOPLMOHA/TBHA

ToueuHbIMU LejiiMH Ha3bIBalOT TaKHe, JINHEeHHbIe U YIJIOBbI€ Da3Mepbl KOTOPBIX ...

OrpesienieHye JaMbHOCTH 0 1[€/IU TP UCITO/Ib30BaHNUN YacTOTHOM Mopysisiyu (UM)
OCHOBAHO Ha ...

Llesib MpOrpaMMHUPOBAHHS TIPH MPOTPAMMHUPOBAHHOM 0030pe — ...
AddekTHBHas OTpaXkaroljasi IJIOIIA/[b 3/IeMEHTAPHBIX LIeJIe MOXKeT ObITh OrpeeieHa

OHPG,Z[EJIEHI/IE Aa/IbHOCTH B UMITY/IbCHBIX [1d/IbHOMEPAaX CBOAUTCAK ...
MeTO,E[ rnejieHraljiy 110 MMHUMYMY 3dK/IFOUd€TCA B TOM, UTO OTCUET yr]IOBOﬁ
KOOpAWHAaTHI IIPOMU3BOAUTCA B MOMEHT ... .

Bonpocbl omkpbimozo muna:
ITpu gByxuacToTHOM (Pa30BOM MeTOfe U3MepeHUst AasbHOCTH rpu Q = 1000 paj/cek
OJJHO3HAUHO M3MepsieMblii Ziara3oH paBeH

A. 0...940 km
B.0...1020 km
C.0...1040 km

D.0...920 km
TouHOCTL U3MepeHHs yTJia XapaKTepU3yeTCs TieJIeHTal[MOHHOM YyBCTBUTETHHOCTHIO,

A. mpencTapssitoliel cobok KPyTU3HY Te/IeHral[MOHHON XapaKTePUCTHKU BOIU3H
HarpaBJieHUs Ha T1e/Tb

B. npezcraBstoieii cob60il BhIpaBHUBAaHHE T€/I€HTal[MOHHOM XapaKTePUCTUKU BOTU3H
HarpaBJ/IeHus Ha 1{eJb

C. nipefcTaBsitoLLel CoO0¥ MPOU3BOJHYIO OT KPYTHU3HBI eJIeHr aljiOHHON
XapaKTepUCTUKY BOIM3HM HaTpaB/IeHUs Ha 11e/b

D. nipefcrapsitotieii co00i MHTerpast reeHralioHHON XapaKTepUCTUKY BO/IM3U
Hanpas/eHus Ha Lie/lb

HpI/I reJjieHralyy 110 MUHUMYMY MOXKeT OBITE ToJ/1y4yeHa BbICOKasd TOUHOCTh M3MepeHUusa
yFJIOBOﬁ KOOpAHWHATHLI, UeM B MeTO/ e T10 MdKCUMYMY
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A. TaK Kak reJieHralfdOHHas YyBCTBUTE/IbBHOCTD CYIlleCTBEHHO BhIIIEe
B. Tak Kak rnejieHraljuOHHas YyBCTBUTE/IbHOCTE TaKds XKe
C. TaK Kak IlejieHr dlIMOHHadA UyBCTBUTE/IbHOCTL BEJ/IMKaA

D. TaK Kak rneJieHralfdOHHas YyBCTBUTE/JIbBHOCTD MdJld

Ne 4 Pabounie xapakrepucTuku npueMHuka (PXII), mpeacTapistoT co00k 3aBUCMMOCTH
BEPOSITHOCTH MPaBUILHOTO OOHAPY)KEHUSI OT BEPOSITHOCTH JIOXKHOU TPEBOTH TIPH
3a/JaHHOM 3HaueHWU OTHOILIEHUS CUTHAJI/IIIyM T10 SHepPIUu.

A. BepHO

B. HeBepHO

Ne 5 Paboune xapakTepucTuky npremMHrka (PXII), mpefcrasnsitoT cob0¥ 3aBUCUMOCTH
OTHOLIIEHUSI CUTHAJI/IIYM TI0 SHEPTHHU OT YPOBHS 10pora 00Hapy>KeHusI TIPH 3aJaHHOM
3HaueHHH BEPOSITHOCTH MPaBUILHOTO 0OHAPY KeHMSI.

A. BepHO

B. HeBepHO
Ne 6 Mertopg, V-nyua 1o3BossieT u3MeprTh

A. BCe TpU KOOD/JUWHATHI 11e/H, TIepeMelliast Ty4 TOJBKO B OHOW TJIOCKOCTH
B. TONBKO JAMBbHOCTD, TIEPEMEII|ast YU TOMBKO B OHOM MJI0CKOCTH
C. TONBKO CKOPOCTB, TepeMelijasi Y4 TOJILKO B OJHOU TII0CKOCTH

D. Toneko YIVIOBBIE€ KOODAWHATEI, MepeMeliad jiyd TOJIBKO B OAHOﬁ IIJIOCKOCTH

Ne 7 ITpu ncronb30BaHMM METO/A MapLMabHbIX JUarpaMM C/I0XKHbBIM aHTEeHHBIN JIyY COCTOUT
W3 JBYX M/IO0CKUX JIyYel, BepTUKaJbHOIO U HAKJIOHHOTO

A. BepHO

B. HeBepHO

Ne 8 [Tpu ucrionb30BaHMK MeTOa NMapLyabHbIX JuarpamM aHTeHHa PJIC co3paet B
MIPOCTPAHCTBE BEPTUKA/IBHBIN JTyU, COCTOSIIUMI U3 OO/IBIIOr0 YHUC/Ia UTOJIBYATBIX JTYUei,
PacxofsAIIUXCsl BEEPOM

A. BepHO

B. HeBepHO

Ne 9 Pa3HocTHO-1aTbHOMEPHBIY METOZ, OCHOBAaH Ha M3MepeHUH yanenuit R1 1 R2 nenmu ot
IBYX (DMKCHPOBaHHBIX TOUEK U OTIpeJie/ieH|H Pa3HOCTH 3TUX Aa/lbHOCTeH

A. BepHO

B. HeBepHO
Ne 10 W3mepeHue pafirianbHOM CKOPOCTH OCHOBAHO Ha OTpeJie/IeHUN:

A. AOIIIMJIEPOBCKOI'0 CABUI'a YACTOThI OTPA’>KEHHOI'O CUT'HAJ/Ia

B. monmsiepoBcKoro cABura aMIMTyAbl OTpaXKeHHOTO CUTHasa.
Bonpocbl 3akpbimozo muna:

Ne 1 ®a30Bble MeTObl 0CHOBAHbI HA U3MEDPEHUH ... .

Ne 2 Bnusinne nivHBI BOJTHBI HAa AABHOCTh HAJJ0 PACCMATPUBATh TIPH ... .

Ne 3 AddekTHBHAs OTpaXkarolasi IJIOIIA/[b CJIOXKHBIX 1[e/Ieli MOXKET OBbITh OTpe/esieHa ...

Ne 4 0060011eHHBIN KO3(DPULIMEHT OTPa’KeHUs] YUUTHIBAET HE TOILKO OTPaKarollfe CBOMCTBA
3eMHOM [IOBePXHOCTH, HO U B/IUSHUE ...

Ne 5 da3oBbIe METO/BI ...

Ne 6 MrHoBeHHast 4acToTa OMeHUi TIpY YaCTOTHOM MEeTO/ie U3MepeHUs abHOCTH PaBHa ...

Ne 7 BcraBuTth 3HaueHue: MUHUMa/IbHAas 1aJIbHOCTh B UMIY/ibCHOM PJIC mpu A/ivTebHOCTH

umnyabcoB 0,4 MKc 1 BpemeHu pabotel pa3psigHukoB 0,1 MKC paBHa ... M
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Ne 8 BcTaBuTh 3HaUEHME: pa3peliarolas CrocoOHOCTh TI0 JabHOCTH B UMITY/bCHOM PJIC
TIPY JJIATETLHOCTYA UMIYJTCOB 0,4 MKC ¥ BpeMeHU paboThl pa3psaaHukoB 0,1 MKC paBHa

.M
Ne 9 BcraBuTh 3HaYeHMe: JIUTeNbHOCTh UMITY/ILCOB B UMNyAbcHOW PJIC npu paspeluatoreit
crocoOHOCTH 10 JanbHOCTH 150 M 1 Bpemenu pabotsl pa3psigHukoB 0,1 MKC paBHa ...
MKC
Ne 10 BcraBuTh 3HaUeHMe: JUTENbHOCTh UMITY/ILCOB B UMMyAbcHOUM PJ/IC npy MUHHMMaIbHOM

JansHOCTH 165 M 1 BpeMeHU paboTh! pa3psaaHUKoB 0,1 MKC paBHa ... MKC
IICK-1.3
Bonpocbl omkpbimo2o muna:
Ne 1 Bpewmsi o6nyuenus tenu 28 mc; Ilepriog moBTopeHust UMMyIbCoOB 2 Mc. OrnpeAenuThb
YUCJIO OTPA’KEHHBIX UMITY/IbCOB:

A. 10
B. 12
C.14

D. 16

Ne 2 Lesns ynanena ot PJIC Ha 75 kM. Kakyro JanbHOCTB [0 LieJId NTOKaKeT UHAMKATOP
CTaHL1K, eC/Iv IIepyuoz cjie0BaHus UMITY/IbCOB paBeH 300 MKC?

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

D. 75 km
Ne 3 Kpurepuiit HEUMAHA-TITMPCOHA nipumeHsieTcs B

A. pagrosiokanuu
B. pagnocssasu
C. CITyTHUKOBOW HaBUTaL[UU

D. cucremax aBTOMarv4yeCcKoro peryiMpoBaHus
Ne 4 KocekaHcHBIH jTyd IpUMeHsIeTCst

A. B HazeMHBIX 1 KopabenbHbIX PJIC
B. as1s1 06Hapy KeHUsl BO3/IYLIHBIX Liesieit
C. a5t 06Hapy KeHUsI BO3ZLYLIHBIX Liesieit

D. gy1st 0630pa Kak Ha/IBOJHOM, TaK U BO3AYLIHONW 00CTAHOBKU
Ne 5 Kpurepuii upieanbHOro Hab/rOAaTe s IPUMEHSIeTCS

A. B pagyiocBsizu
B. B pagvionokaumu
C. B CIIlyTHUKOBOU HaBUraL[uu

D. B cucTemMax aBTOMaTHU€eCKOIo peryivupoBaHus

Ne 6 B coorBercTBuu ¢ Kputepriem HeitmaHa-ITvpcoHa onTUMa/TbHBIM TPUEMHUK J0/DKEeH
obecrieurBaTh MoayyeHre HauOobIlel BEpPOSTHOCTH MPABUILHOTO 0OHAPYKeHUs TTpU
33/]JaHHBIX 3HAUEHUSIX JIO)KHOU TPEeBOTU U OTHOLLEHWY CUTHAJI/ITyM

A. BepHO

B. HeBepHO
Ne 7 B cootBercTBuu ¢ Kputeprem HeiimaHa-IIvpcoHa onTUMasibHBIN IPUEMHUK J0/KEH
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

COOTBETCTBOBATh YCIOBMIO MUHMMU3AI[AM MOII[HOCTH TIOMEeXH
A. BepHO

B. HeBepHO
Kpurepuii uieanbHOr0 Hab/IOAATe s COOTBETCTBYET YCJIOBHUIO MUHMUMYyMa CyMMapHOH
BEPOSITHOCTH OIIHOKU

A. BepHO

B. HesepHO
Kpurepuii upeansHoro Hab/roAaTe st COOTBETCTBYET yC/IOBUIO MUHUMH3ALUN
MOILIHOCTH TIOMeXHU

A. BepHO

B. HeBepHO
KBagpatypHasi 06paboTKa 1o3BoJisieT u3bexkaTh 3¢deKkTa censix a3

A. BepHO

B. HeBepHO

Bonpocsbl 3akpbimozo muna:

BcraButh 3Hauenue: 300 M 1aJIbHOCTH [0 LieJId COOTBETCTBYET BPEMEHU 3aJ|€PXKKHU ...
MKC

BcraBuTh 3HaUeHHe: JUTeNbHOCTh UMITYIbCOB B UMITybcHOM PJ/IC mpy MUHHMMaIbHOM
JanbHOCTH 165 M ¥ BpemeHu paboThl pa3psaHukoB 0,1 MKC paBHa ... MKC

BcraBuTth 3HaueHue: repro/] IOBTOpeHUs B UMITybcHOM PJ/IC ¢ MakcUMabHOM
JambHOCThIO 150 KM paBeH ... MC

BcraBuTth 3HaueHue: Mpy mepuo/ie TOBTOPeHus 2 MC B UMITy/ibcHOU PJIC MakcuMambHast
O[JHO3HAUHasl JAa/IbHOCTh PaBHA ... KM

BcTaButh 3HaUeHMe: TIpH NonafiaHuu 3 1iesieid B ruiockuii iyd PIIC Gyzer BOCIIpUHUMATH
VX KaK ... L]eJIb

s MackKupoBKHU 00bekTa ¢ TP = 86 M2 npu HOpMa/IbHOM TaIeHUH
3/IeEKTPOMAarHUTHOH BOJTHBI U JIJTHE BOJIHBI 1 M HEOOX0ZiMMOe MUHUMAJIbHOE KOJTMYeCTBO
MO/TYBO/THOBBIX BUOPATOPOB PABHO ...

Paspermnatortias criocobHocts PJIC XapakTepu3yeT BO3MOXXHOCTb Pa3zie/TbHOTO
HabmoIeHys 1ieIe, ...

JIyuu PJIC, cumMeTpryHbIe OTHOCUTE/IBHO HarlpaB/IeHUs] MaKCHMaJIbHOIO U3J/Ty4YeHus,
[J151 KOTOPBIX CrpaBed/iuBo cooTHomeHue Ba3~fBym = 6, Ha3biBaroTCS ...

JIyu GbICTPO BpalljaeTcsi B TOPU30HTATBHOM MIOCKOCTA M OTHOCUTETBHO Me/ITIEHHO
W3MeHsIeT CBOe TIO/I0KeHHe B BePTHKAIBHOU TIpH ... 0030pe.

JIy4 coBepIliaeT OTHOCUTEBHO OBICTPOE BO3BPATHO-TIOCTYIATEILHOE IBIDKEHHE TI0
OJHOH YITIOBOW KOOpZMHATe Y MeJJIeHHO U3MeHsieT CBOe IOJIOKeHHe T10 [PYyToM TpH ...
0630pe
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