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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
be3pykoB Anekcangp BiagumMupoBuy, K.T.H., CTapLLUNil HAyYHbIN COTPYLHUK,
JIOLIeHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel U4 PATMOI/TEKTPOHHBIE CUCTEMBI YITPAB/TEHUS

3aBenytomuii kadenpoii Crpaxos C.HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N4 PAINOIJIEKTPOHHBIE CUCTEMBI YITIPAB/IEHUA

3aBepytommii kKadenpoii Crpaxor C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PAIMOHABUTAIIMOHHBIE CUCTEMBI (PHC)

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:

I[ICK-5 — ¢11ocoOHOCTh BBIMIOIHATL MaTeMaTHueCcKoe MOJe/IMpOBaHKe 00LeKTOB U TpoLeccoB 10 THUIIOBBIM
MeTOAWKaM, B TOM UHrCJ/ie C UCII0/Ib30BAHHWEM CTAHAAPTHBIX IMAKeTOB IPUK/IaJAHBIX ITPOTPaMM

OIIK-2 — CrmocoOHOCTb BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTb Ipo0sieM, BO3HHUKAIOIIUX B XOfe
rpo¢eCcCUOHaNbHON [1esITe/IbHOCTH, U MPUMEHATh COOTBETCTBYIOLMN (PH3MKO-MaTeMaTUyeCKuil anmnapar /s
vx (hopManv3alyy, aHaav3a U PUHATHS pelleHus

OIIK-7 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHbIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WICTO/b30BaTh KX JJIs pellleHrs 3a/ad rpogeCcCUOHaNbHON fesTeTbHOCTH

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IICK-5

3HAHUS:

Ha ypOBHe BOCIIPOU3BeJeHUs

- 3HaTb MeTOJbl ONpe/ie/ieHHsI MeCTOIOJIOXKEeHHUS: [JalbHOMEePHO-IIe/IeHralluOHHbIN, JanbHOMEePHBIH,
TesleHraliMOHHBIN, Pa3HOCTHO-/laTbHOMEpHBbI;;

YMeHU:

MpaKTHUYeCKue:

- COCTaBJIATh PYHKI[MOHAIbHBIE CXEMbI PaZJMIOHABUTAIIIOHHBIX CUCTEM;;

HABbIKU:

HaBBIKM OL|eHKH OLIIMOOK MeCTOOTpe/ieNieHHs Ha MIIOCKOCTH U B TIPOCTPAHCTBE;.
OIIK-2

3HAHUA:

Ha YpOBHe Ipe/ICTaBJIeHHI:

- TIpeJCTaB/ATh NPUHLUIIBI paJMOHAaBUrallil U MEeTO/bl peanu3aliud paJuOHABUTallMOHHBIX CUCTEM U
YCTPOICTB

Ha ypOBHEe BOCIIPOM3BeeHUs

- 3HaTb MeTOJbl ONpefie/ieHHsI MeCTOIOJIOXKeHHs: [lalbHOMEePHO-IIe/leHralluOHHbIN, JanbHOMepHBIH,
TeJleHralMOHHBIN, Pa3HOCTHO-/laTbHOMePHbIH

Ha YpOBHE MOHUMaHUSI:

- moHuMarth pasHoBuHOCTH PHC: pervoHanbsHble 1 rmobansHbie PHC; criytHukoBbie PHC;;

YMeHuUS1:

TeopeTUYecKue:

- 0c0OeHHOCTH TIOCTPOEHUS anmaparypbl cnyTHUKOBBIX PHC

- 3HaTh [IPUHLMIBI MeCcToonpeeneHus ¢ nomousro PHC

NpaKTUYeCKue:

- COCTaB/IATh PYHKI[MOHAIbHBIE CXeMbl PaZJMOHABUTAL[IOHHBIX CUCTEM

- orpeie/isiTh OCHOBHBIE XapaKTePUCTUKU PaJJuOHABUTALMOHHBIX CUCTEM Pa3/IMYHOIO Ha3HAUYeHUs;;

HABbIKU:

HaBBIKM OLIeHKHU OIIMO0K MeCTOOTpe/ie/ieH s Ha TVIOCKOCTH U B TTPOCTPAHCTBE;.
OIIK-7

3HAHUA:

Ha YpOBHe TIpe/iCTaB/IeHuU:

- TIpeJCTaB/ATh NPUHLMUIIBI paJUOHAaBUral[ul U METO/bl peanu3aliud paJuOHABUTallMOHHBIX CUCTEM U
YCTPOMCTB

Ha ypOBHe BOCIIPOU3BeJeHUs

- 3HaTb MeTOJbl ONpe/ie/ieHHsI MeCTOIOJIOXKeHHs: [lalbHOMEePHO-IIe/IeHralluOHHbIN, JanbHOMepHbIH,
Tie/ieHraliOHHbIN, pa3HOCTHO-/aTbHOMEPHBIH;;

YMeHUS:

TeopeTUYecKue:

0COOEHHOCTH TIOCTPOEHUS amnmnapaTypbl CyTHUKOBBIX PHC

3HaTh NPUHLIUMEBI MeCTooMpeesieHys ¢ nomowbsio PHC;;

HABbIKU:

HaBBIKH OIIEHKH OIMIMOO0K MeCTOOIpe/ie/ieH sl Ha TJIOCKOCTU U B TIPOCTPAHCTBE;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa PATMOHABUTAITNOHHBIE CUCTEMBI (PHC) siBnisieTcst AUCLIUTLTMHON
o0s13aTe/IbHOM yacTH 6;10Ka 1 MporpamMMbl IOATOTOBKY 110 HarpasieHuto 11.05.01 Paduo3snekmpoHHble
cucmembl U KOMNIEKChbl.

CogepxaHue [UCLMIUIMHBI SB/SETCA JIOTUUeCKUM mnpopopkeHrem auctuiindH: ITAGPOBBIE U
UMIIY/IbCHBIE YCTPOMCTBA, BBIUMC/IUTE/IBHBIE YCTPOHMCTBA W CHCTEMBI,
CTATUCTUUYECKAS PAINOTEXHUKA, PAINO/IOKAITNOHHBIE CUCTEMBI.

Cojiep>kaHue AUCIUIIMHBL sBsieTCs OCHOBOM s ocBoenuss auctuiyivH: IIPOEKTUPOBAHUE
PAIVOSJJIEKTPOHHBIX CUCTEM, ITPEAAUITVIOMHAS ITPAKTHUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — Crnioco6eH BBISIBISATE €CTECTBEHHOHAYYHYHO CYIIIHOCTB MPO0/ieM, BO3HUKAIOIIUX B XOfe
ripodecCcOHaNbHON JesITeTbHOCTH, U IPUMEHSTh COOTBETCTBYIOLIUN (PHM3MKO-MaTeMaTHueCKUi arrmapar
JJ1s1 MX (popMasn3aliyy, aHaausa U PUHATUS pelleHUs

¢ OIIK-4 — CriocobeH MpOBOAUTE SKCIIePUMEHTa IbHbIe NCCIel0BaHNs U B/Ia/ieTh OCHOBHBIMH IIPHEMaMHt
06paboTKM ¥ TIpe/icTaB/IeH sl SKCIIepHMeHTa/IbHbIX JJAHHBIX

¢ OIIK-5 — CriocobeH BBITIOMHATE OMBITHO-KOHCTPYKTOPCKHE PabOThI C yueToM TpeboBaHMH
HOPMaTHBHBIX JOKYMEHTOB B 00/1aCTH PaZii03/1eKTPOHHOUM TeXHUKW Y MHPOPMALIMOHHO-
KOMMYHHKaL[MOHHBIX TeXHOJIOTHH

e OIIK-7 — CniocobGeH MOHMMaTh MPUHLIUIBI Pa00THI COBPeMEHHBIX MH(OPMaLMOHHbBIX TeXHOJIOTHI 1
WCII0/1b30BaTh UX i/ pellleHus 3a/a4 IpodeccuoHaIbHOM [iesaTe/lbHOCTH

¢ OIIK-8 — CrniocobeH UCIOMb30BaTh COBPEMEHHbBIE TPOrPAMMHBIE U HHCTPYMEHTA/IbHbIE CPe/ICTBa
KOMIIbIOTEPHOTO MOZe/TMPOBAHKS [i/IsI PeLIeHHs] Pa3/IMUHbIX UCCIeH0BaTe/IbCKUX U TIPodeCcCHOHaTBHBIX
3aja4u

¢ [ICK-1 — CriocobeH ocymjeCTB/STb aHaIU3 COCTOSTHUS HAYYHO-TEXHUYeCKOU TIPOOJIeMbl, OTIpefiensiTh
LieJIA 1 BBIIO/IHATB IIOCTAHOBKY 3a/ia4 NIPOeKTHUPOBAHNUS

¢ TICK-2 — CnocobeH pa3pabaTbiBaTh CTPYKTYpPHbIE U (PYHKIJMOHA/IBHbIE CXeMbI PaZIi03/1eKTPOHHBIX
CUCTeM U KOMITJIEKCOB, a TaKyKe NIPUHLUIMHA/IbHBIE CXeMbl PaJJM0IeKTPOHHBIX YCTPOUCTB C
rpuMeHeHreM coBpemeHHbIX CATIP 1 nakeToB NPUK/IaJHBIX ITPOrpaMM

e TICK-3 — CriocobeH ocy1eCTB/ISITh IPOEKTUPOBaHUe KOHCTPYKLMI 3/IeKTPOHHBIX CPEJCTB C
npuMeHeHreM coBpemeHHbIX CATIP v makeToB MPUK/IaHBIX ITPOrpaMM

¢ TICK-4 — CnocobeH pa3pabarbiBaTh [IU(POBLIE PaIUOTEXHUUECKHE YCTPOKCTBA Ha COBPEMEHHOM
11()pOBOI1 371eMeHTHOM 6a3se ¢ UCII0/Ib30BaHHEM COBPEMEHHBIX ITaKeTOB IPUK/IHBIX IIPOrPaMM

e TICK-5 — CnocobeH BBINOIHATL MaTeMaTHUeCKOe MO/ie/IHPOBaHKe 0ObEeKTOB 1 MPOLIECCOB 10 TUIIOBBIM
MeTOZIMKaM, B TOM YHCJIe C MUCI0JIb30BaHHEeM CTaHZAPTHBIX NAaKeTOB MPUK/IaJHbIX TPOrPpamMM

¢ TICK-6/23 — CnocobeH peliaTh 3a/jaul ONTUMH3AI[UH CYI[eCTBYIOIIUX U HOBBIX TEXHUUECKUX PeIleHuH
B YCJIOBUSIX alipOPHOM HeoTlpesje/IeHHOCTH C TpUMeHeHHeM TaKeTOB MPUK/IaJHbIX TPOrpamMM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpaen 1. OGuiue cB: 10 pa, IX CHCTEMax
(PHC). ITpuHLMIbI paiMOHABUTALIMK M METO/IbI pea3aLiin
Pa/IMOHABUTALIMOHHBIX CUCTEM M yCTpoiicTB. Ha3HaueHHe 1 0cOGeHHOCTH
cucreM paguoHasuraimu. Knaccudukauus PHC. HauralioHHbIe
571eMeHThl. HaBUraljMoHHble CHCTeMBI KOOpZHHAT. [7106a/TbHble CHCTeMBI
KOOpJUHAT. JIMHUU U TIOBePXHOCTH No1oKeHust. JIunuu nytu. Kypc u
5 9 KypCoBble yriibl. HaBUralMoHHBIN TPeyroabHUK cKopocTel. TakTHKo- 32 18 6 12 14 10 10 10
TexHU4ecKue napameTpel PHC, ganbHoCTh felicTBus 1 TouHocTs PHC.
Mecroonpejenenue ¢ nomouisro PHC; 1MHUM ¥ TOBEPXHOCTH
T0/I0XKeHUsT; OLIMOKY JIMHUK M0JIOXKeHUsT; OLIMOKHY OTpeZie/ieHNst
MeCTOIO/I0KEeHHs! Ha IZIOCKOCTU U B TIPOCTPAHCTBE; SJUIUIIC U 3JUTUTICOMZ
ook 1o10XKeH!sT; paboure 30HbI PaIMOHAaBUTALIHOHHBIX CHCTEM;
reoMeTpuUecKui (akrop.
Pazpen 2. PapuopansHomepsl (P/I). ®a30Bbie pa/jofialbHOMePbI.
5 9 PaziuosanbHOMEpBI CO C/IOKHBIMM CUTHa/IaMU. VIMITy/IbCHbIe 22 8 4 4 14 10 10 10
paauoanbHoMepbl. YacTOTHBIE paJuofanbHOMepBI.
5 9 Paspen 3. Papuonenenraropsl (PII). AMIMTYy/iHbIE Pa/jOTIe/IeHraTOPBI. 28 14 4 10 14 10 10 10
®daszoBble paguoneneHraTopbl. MHorokaHambHble (MOHOMMITY/IbCHbIE) PIT.
Paspen 4. IsmepuTe/n CKOpoCTH 1e/ii. BeicoTomepsl. V3mepureb
5 9 pajiManbHOM CKOPOCTH Liesv. VI3MepuTenb YI/IOBOW CKOPOCTH Lie/H. 22 8 4 4 14 10 10 10
BeicoTomepsl.
Paszpen 5. PajioHaBHraniMoHHbIe CHCTEMBbI Aa/IbHeil HaBHranuu
5 9 (PCH). ®azoBsle gansHOMepHble PHC. ®a30Bble pa3HOCTHO- 22 8 4 4 14 10 10 10
nansHoMepHble PCITH. TouHocTs ¢asoBbix PCIIH.
Paspen 6. CoyT! 1e pa, 1e CHCTeMBbI.
Oco6eHHOCTH CIyTHUKOBBIX Pa/iioHaBUraLoHHbIx cucteM (CPHC).
5 9 CurHanb! cnyTHEKOBBIX PHC. CriyTHHKOBasI pa/jiOHaBUT aljUOHHAsT 18 4 4 0 14 10 10 10
cucrema ITTOHACC. Tpe6oBanus notpe6ureneii k crytHrKoBbIM PHC.
Arnmaparypa norpe6ureneii CPHC. Toudocts CPHC.
Paszien 7. PajuoHaBUranoHHbIe CHCTEMbI O/IHKHEH HaBUTaljuu
5 9 (PCBH) u1 nocaaku. OcoberHoctit PCBH. PaguoTexHUYeCKHe CUCTEMBI 18 4 4 0 14 20 20 20
TOCa/IKH.
Paspen 8. At 1e paj| it 1€ CHCTEeMBI.
5 9 JlonnepoBckue u3mMepureny ckopocti (JUC). O630pHO-CpaBHUTEbHbIE 18 4 4 0 14 20 20 20
pazioHaBuranuonHsle cucremsl (OCC).
Bcero 3a 9 cemecTp 180 68 34 34 112 100 100 100
Bcero no gucuuninHe 180 68 34 34 112 100 100 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0neMm,
Ne | Homep 1 HauMeHOBaHHMe pa3jesa
Tema NPAKTHYECKOr'o 3aHATUA aya.
n/n JUCIUIL/IMHBI
yacoB

Paszzen 1. O61ue cBeieHNs 0

PaAVOHABUTdALIMOHHBIX CUCTEMAX
(PHC).

CucTreMbl KOOPIMHAT HABUTAL[UOHHBIX CUCTEM

XapaKkTepUCTHUKY PaZiMOHABUTal[UOHHBIX CUCTEM U
YCTPOMCTB

Mogenu ciy4alHbIX T0Jiefl CUTHAJIOB U TIOMeX B
PaZi0IOKALIMOHHBIX U PafIMOHABUTalIUOHHBIX
cucTeMax

Pazgen 2. PaguopansHomepst (PI).

OripezienieHye JaJbHOCTH 0 LeJIH C TOMOILBHO
paguopanbHOMepa

Paznen 3. Paguonenenraropsl (PIT).

METO,Z[]:I paguore/sIeHraijiu

10

Paspen 4. Ismepurenu CKOpOCTH
Lesn. BeicoTomepsl.

N3mepeHue paZiiajibHOM U YTI0BOM CKOPOCTH 1ieJin

Pa3nen 5. PafimoHaBUral{iOHHbIE
CHCTeMbl Jla/ibHel HaBUTal[UX

(PCITH).

BeicoTomeps!

Bcero 3a 9 cemecTp

34

3.3. CamocrosTenbHas pabdora crygenta (CPC)

6
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Ne Howmep u Copep)xaHue yueOHOro 3ajaHus Oo0nemMm,
/n |HauMeHOBaHMe pasjeia 4acoB
JUCIMITTUHBI
Pasgen 1. O6iiue N3yueHue 0co6eHHOCTel TUCIUTUIMHBI, 3HAKOMCTBO C
| |cBedeHus o peKoMeH/yeMol TuTepaTypou V3yueHne rpesyCcMOTPeHHBIX 14
paZlMOHaBUTaLIMOHHBIX  |IpOrpaMMOM ANJAKTUUeCKUX eZIMHUL] 10 peKOMeH[yeMou
cucremax (PHC). smuTeparype [lofroToBKa K MpakTUUeCKHUM 3aHITUSM
9 Pasgen 2. W3yuenue npefyCMOTpPeHHBIX IPOrpaMMON AJaKTHUe CKUX 14
PagnonansHoMeps! (P]). |eauHUL] IO peKOMEeHyeMOU uTeparype
3 Paspen 3. W3yuenue npeyCMOTpPEeHHBIX IPOrPaMMON JMJaKTHUe CKUX 14
Pagronenenrarops! (PIT). equHuUL] MO0 peKOMeHyeMOU uTeparype
Paspen 4. Mawepuresi N3yuenue rnpefyCMOTpeHHBIX IPOrpaMMOi AHjaKTHUe CKUX
4 |cropoctH e e/IMHUL] T10 peKOMeHyeMol iTepaType 14
BeicoTomepsl. AMHHLTIO P Ay patyp
Paszpen 5.
5 PHAHOHaBHFauHOPHLIe N3yuenne Mpe/lyCMOTPeHHbIX TpOrpamMMOo U aKTHYeCKUX 14
CUCTeMBI Jja/ibHel e/IMHUL] [0 peKOMeHJyeMOH ThTepaType
Hasuraiuu (PCIOH).
Pa3pen 6. CriyTHUKOBBIE o
W3yuenue rpeyCMOTPeHHBIX [IPOrPaMMOU AUJaKTHUUe CKUX
6 |PaAvOHABHTaLHOHHbIE e/JMHUL] [10 peKOMeH/[yeMoli JiuTepaTrype 14
CUCTEMBI.
Pazpen 7.
PagrioHaBUraljuoHHbIe V3vaenme [Demve .
7 | cmerembl BvbKHe Y Pe/lyCMOTPEHHbIX POrpaMMOH AHAAKTHYECKHX 14
naswrarm (PCEH) 1 e/IHUL] [0 peKOMeHlyeMOH JTTepaType
TIOCA/KU.
Pasjies 8. ABTOHOMHble W3yuenne npeyCMOTpPEeHHBIX IPOrPaMMON JM/JaKTHUe CKAX
8  |paavOHaBUraLOHHbIE e/IMHUL] [0 peKOMeHyeMOH ThTepaType 14
CUCTEMBI.
Bcero 3a 9 cemectp 112
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 |4 5 6 7 8 9/10 (11| 12 (13| 14 |15| 16 17
9 Tect | | Tect | AP | Tect | Koutp.P. P Tect Tect OP | Kontp.P.

Yci0BHBIe 0003HAUYCHUSA:

e [IP — auarHOCTHUECKasi paboTa;

Tect — TecT;

o KoHTp.P. — KOHTpO/IbHAs paboTa.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnemyromnux dhopMax:
JIMarHOCTUYeCKasi pabora;
TeCT;

KOHTpOJIbHas1 paboTa.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. T'youn, H. ®. Kmoes, A. A. KoctbineB. . OCHOBBI paZIMOHABUTAlJMOHHBIX M3MepeHuit. M.: 131-Bo
M-Ba o6oponbs1 CCCP, 1987, 13 3k3.

2. B. A. Cununpiy, A. JI. Becena, M. B. 3yokos. . ITpsamMoii 1judpoBoii cuHTe3atop curiasnos. CI16.BT'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2011, 351. pec.

3. B. II. Mnarog, FO. M. Ka3zapuHog, FO. A. KonomeHckuii. . [Torck, 0OHapy>KeHHe U U3MepeHue
rapaMeTpOB CMI'HAJIOB B PaIMOHAaBUIallMOHHBIX cucTemax. M.: CoseTckoe paguo, 1975, 14 3ks.

4. B. C. fluenkos. . OcHoBbl cnyTHUKOBOM HaBuraumu. Crucrtembl GPS NAVSTAR u ITIOHACC. M.:
lopsiuas muuus-Tenekom, 2005, 6 3K3.

5. E. A. Mukpus, M. B. MuxaiinoB. OpueHTalys1, BeIBeieHHe, COMMKEHNE U CITYCK KOCMUUECKUX
arraparoB M0 WU3MEPEHUSIM OT IVI00a/IbHBIX CITyTHUKOBBIX HABUTal[UOHHBIX cucTeM. M.: U3a-8o MI'TY
uM. baymana. 3onotas konnekuusi, 2017, a5. pec.

6. . A. Benbmucos, E. B. MamonToB, B. H. Ilepesiomos. . PagnorexHuyeckre CUCTeMbl HaBUTaluu U
yripaB/ieHus1 BO3AyIIHbIM fiBikeHrneM. CI16.BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2015, 66 3K3.

7. M. P. Bornanos. . [Ipumenenust GPS/IJIOHACC. Jonronpyansiii: uTemnekt, 2012, 15 3k3.

8. O. B. benaBuH. . OcHOBHI pagroHaBuratiyu. M.: CoBeTckoe paguo, 1977, 64 sks.

9. IO. A. ConoBbés. . CriyTHUKOBas1 HaBUranys U eé npunoxenus. M.: SKO-TPEH/I3, 2003, 15 5ks.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:

1. A. A. CocHoBckuit, 1. A. XatimoBuu. . PagroTexHuuecke CpeficTBa O/IM)KHEH HaBUTAL[MU U TT0CA KU
JleTaTeJIbHBIX anraparos. M.: MammHoctpoenue, 1975, 2 3k3.

5.3. [lepuoguueckue U3faHusi:
1. 'ndopMaliMoHHO-U3MepuUTe/IbHbIe U YIIPaBJSOLIe CUCTEMBI.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. https://urait.ru — O6pa3oparesibHas riatdopma «FOpaiT». 1151 By30B U CCY30B.;
2. http://e.lanbook.com — 3BC JlaHpb;
3. http://library.voenmeh.ru/ — ®yngamenTanbhas 6ubmioreka BI'TY « BOEHMEX» um. [].®. YcTrHOBa.

CoBpeMeHHbIe TPOQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaseHast yekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTaI TEXHUYECKOTO PeryupoBaHus: HopMmbl, paBuia, CTaHAAPThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTast ITPaBoBOi WHGMOpMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Mathcad Education - University Edition Term.
5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k 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. lHTepakTHBHas [0CKa;
3. Mathcad Education - University Edition Term.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
PAJVIOHABUTAIITMOHHBIE CICTEMBI (PHC)

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa  PAZJMOHABUTAIIMOHHBIE CHUCTEMBI (PHC) sBasercs  AMCLIMIUIMHOW
o0sA3aTe/IbHONH 4YacTH O/1oKa 1 mporpamMMbl TOATOTOBKM MO HarpaeieHuto 11.05.01 PaduosneKmpoHHble
cucmembl U Komnaekcbl. JucturiiiHa peanusyercsi Ha ¢akynbTere M VHbOPMALMOHHBIX U YIIPABJISIOIINX
cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadenpori M4 PAJVOSTEKTPOHHBIE CUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-5 crnocoOHOCTb BBIMOMHATE MaTeMaTHYecKoe MOZe/TMpOBaHHe OOBEKTOB M IIPOLIECCOB II0 THUIIOBBIM
MeTOJ1KaM, B TOM UHKCJ/Ie C UCI0/Ib30BaHUEeM CTaH/AapTHBIX MaKeTOB MPUK/IaJHbIX POrpamm;
OIIK-2 crnocoOHOCTb BBISBISATE ECTECTBEHHOHAYUHYIO CYIIHOCTh TIpo0JieM, BO3HUKAWOIMX B  Xofie
npodeccuoHaTLHOU esiTe/IbHOCTH, U NIPUMEHSITh COOTBETCTBYIOIIMM (PU3MKO-MaTeMaTHUeCKuit arrapar Ajis
ux opManu3aliyu, aHaau3a v MPUHITUS pellieHus;
OIIK-7 croco6HOCTh TOHUMAaTh TIPUHLIMIBI PabOTBl COBpEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHHA WU
WCTIOb30BaTh WX JJIs PellieHus 3aa4 1podeCCHOHATBHOM J1esiTeTbHOCTH.

Co,qepx(aHHe AUCHUIJIMHBI OXBATBIBA€T KPYI' BOIIPOCOB, CBA3dHHBLIX C 0COOEHHOCTAMU MPOEKTUPOBAHUA U
CI)YHKI_]I/IOHI/IPOBEIHI/IH PaAYOHAaBUT'alIMOHHBIX CUCTEM PAa3/IMYHOIO0 Ha3HAUEHMSI.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;
e KOHTpOJ/IbHast pabora.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLIMIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMol JUCIUMJIHHEL
TIpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHast pabora
ctypenTa (112 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
PAIJVIOHABUTAIITMOHHBIE CICTEMBI (PHC)

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeHaniuu 1o

OCBOEHUI0 AMCIUIUIUHBI ISl CTY/ieHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

JIUTEpaType

HaumeHoBaHue padoTbI Pexkomenjyemas imTeparypa prn?;:véKOCTb’
Pazgen 1. O0umiue cBeieHNs 0 paJJUOHABUTalMOHHBIX cucremax (PHC).
. A. Benbmucos, E. B. MamonTos, B. H.
N3yueHue ocobeHHOCTelN AUCLUATUIMHEI, [epenomos. . PagnoTexHuueckrie CUCTEMbI
3HaKOMCTBO C peKOMeH/[yeMoii JTuTepaTypoit HaBUTalL|UM U yIpaBJ/ieHus] BO3AYIIHbIM
V3yueHue NpesyCMOTPeHHBIX Tiporpammoii | apwkenvem: CI16.BI'TY "BOEHMEX" um. [I. 14
JUJAKTUUeCKUX eUHUL] [10 PeKOMeHlyeMOoi ®. YctuHoBa, 2015 (1.1-1.3)
snureparype IToAroroBka K rpakTuye CKUM FO. A. Conoseés. . CiiyTHUKOBasi HaBUralsi u
3aHATUAM eé npunoxenus: M.: SKO-TPEH/3, 2003 (1-
2.1)
Wroro no pa3geny 1 14
Pa3pen 2. PagnopansHomepsl (PI).
. A. BenbMmucos, E. B. MamonTos, B. H.
[Tepenomos. . PaguorexHuyeckre CUCTEMBI
HaBUTal[UM U yIpaB/ieHus1 BO3AYIIHbIM
newkennem: CI16.BT'TY "BOEHMEX" um. [].
W3yuyeHne npesyCMOTpeHHBIX IPOrpaMMOM @. YcruHoBa, 2015 (1.3-1.8)
MUIAaKTHUeCKUX eIUHUII 110 pekoMmeHzayemoii| B. A. Cununpiy, A. JI. Becena, M. B. 3yOkos. . 14

Ipsimoit LrdpoBOM CHHTE3aTOpP CUTHAJIOB:
CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa,
2011 (1-2)

O. B. benaBuH. . OcHOBBI paguoHaBuranuu: M.:

CogeTtckoe paauo, 1977 (1-5)

Wroro no pasgeny 2

14

Pa3pen 3. Paguonenenraropsi (PIT).

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOM
[UIaKTUYeCKUX eJUHUL] [0 peKOMeHZyeMoM
JIUTeparype

O. B. benaBuH. . OcHOBBI pagoHaBuranuu: M.:
Cosetckoe paguo, 1977 (6-7)

B. I1. Mnarog, FO. M. KazapuHos, FO. A.
KonomeHckuti. . [Touck, oOHapyKeHue U
V3MepeHue apaMeTpOB CUTHAJIOB B
PaJMOHaBUTaLIUOHHBIX cucTeMax: M.:
CogeTtckoe paauo, 1975 (4-5)

E. A. MukpuH, M. B. Muxatinos. OpueHTaiys,
BbIBe/IeHUe, CONMMPKEHHE U CITyCK KOCMUYUEe CKUX
arrapaToB 0 U3MepeHUsIM OT TI00aTbHBIX
CIYTHUKOBBIX HABUTALIMOHHBIX CUCTeM: M.:
N3p-so MI'TY um. baymana. 3o/oras

Kostekius, 2017 (3)

14

Wrtoro no pasgeny 3

14

Pazgen 4. IsmepuTenu CKOpocTH Le/d. BeicoTomepsbl.

W3yueHnne npesyCMOTpeHHBIX IPOrpaMMOM

B. A. T'ybun, H. ®. Kmoes, A. A. KocTbles. .

14

IUAKTUUeCKUX eJUHUL] T1I0 peKOMeHTyeMOit

1

OCHOBBI Pa/IMOHABUTALIMOHHBIX U3MepeHuit: M.:

1
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JTeparype

N3a-Bo M-Ba o6oponsl CCCP, 1987 (5)

A. A. CocHoBckui, M. A. XaliMoBUU. .
PaioTexHUUYeCKUe CpeiCTBa O/IMDKHEwH
HaBUTAI[UU U TIOCA/IKH JIeTaTe/IbHbIX arapaToB;
M.: MammHocTpoenue, 1975 (2.4)

Wtoro n

0 pasgeny 4

14

Pa3pen 5. PapuoHaBuranyoHHbIe cHCTeMbI Aa/ibHed HaBuranuu (PC/IH).

N3yuenne ripeyCMOTPEHHBIX TIPOTPAMMOM
TUIAKTHUeCKUX eIUHUI] TT0 PeKOMEHyeMOoi
JIUTeparype

M. P. borgaHos. . [Ipumenenusi GPS/
T[JIOHACC: JonrorpygHsiit: MaTemnnext, 2012
(3-9)

B. C. Auenkos. . OCHOBBI CIyTHUKOBOM
HaBuraumu. Cuctembl GPS NAVSTAR u
I[TIOHACC: M.: T'opsiuas nivnHus-Tenekom, 2005
(4.4-4.8)

14

Htoro 1

0 paszeny 5

14

Pa3gen 6. CnyTHMKOBBIEe pa//MOHABUT AL{HUOHHbIE CUCTEMBI.

W3yuenue npefyCMOTpeHHBIX IPOrPaMMOM
[JUaKTUUeCKUX eJIMHUL] II0 peKOMeH/yeMon
JuTeparype

HO. A. ConoBbéB. . CriyTHUKOBAasi HaBUTaLIYS U
eé npunoxenus: M.: SKO-TPEH/13, 2003 (1-
4.3)

E. B. IlleB1joBa. . BeicTaBka UHepLaIbHbIX
HaBUTaLMOHHBIX cucteM: M.: U3p-so MI'TY
uM. H. O. BaymaHna, 2014 (12-14)

14

Urtoro no pasgeny 6

14

Pazgen 7. PaguoHaBUranoHHbIe cucTeMbl 0/nmkHel Hapuranuu (PCBH) 1 mocaaku.

N3yuenue ripefycCMOTpeHHBIX TIPOTPaMMOi
IUIAKTHUeCKUX eJUHULI TT0 peKOMeHyeMoi
JIUTEeparype

A. A. CocHoBckui, 1. A. XaiimoBuu. .
PaporexHrueckue cpesicTBa O/mmKHeH
HaBUTaLlMM U MOCAJIKY JIeTaTe/IbHbIX anmnaparoB:
M.: MawuHoctpoenue, 1975 (5-7)

E. A. MuxkpuH, M. B. Muxaiinos. OpueHTais,
BbIBe/IeHHe, COMKEHNE U CITyCK KOCMHUECKUX
anraparoB 0 U3MePEeHUsAM OT I7100abHBIX
CIYTHUKOBBIX HABUTALIMOHHBIX CUCTeM: M.:
N3p-Bo MI'TY um. baymana. 3osoras
kostekius, 2017 (10)

14

Wtoro no paspeny 7

14

Pa3gen 8. ABTOHOMHBIE paJUOHaBUrAllIOHHbIE CHCTEMBI.

W3yueHnue rpefyCMOTpeHHBIX TIPOrPaMMOi
JUaKTUYeCKUX eJIMHUL] II0 peKOMeH/yeMon
JuTeparype

B. A. Cununpiy, A. JI. Becena, M. B. 3y0koB. .
[Tpsimo#i 1K pOBOI CHHTE3aTOp CUT'HAJIOB:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2011 (3-8)

. A. Benbmucos, E. B. MamonToB, B. H.
[Tepenomos. . PagyorexHnueckye CUCTEMBbI
HaBUTal[UK U yIIpaB/eHus1 BO3AYIIHBIM
newkenvem: CI16.BT'TY "BOEHMEX" um. [I.
®. YctuHoga, 2015 (5-10)

B. I1. Mnarog, FO. M. KazapuHos, FO. A.
KonomeHckuti. . [Touck, oOHapyXKeHue u
v3MepeHue apaMeTpOB CUTHAJIOB B
PaJVOHaBUTaLIMOHHBIX cucTemMax: M.:
Cogetckoe paauo, 1975 (1.9-3.4)

14

Wroro no pasgeny 8

14

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
PAJJMOHABUTAIIMOHHBIE CICTEMBI (PHC)

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e TeCT;
e KOHTpO/bHasi pabora;
e 9JK3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

B cnyuae, ec/ii CTy/IeHT He Haryca WiA HaKiCal «HeyNoBIeTBOPUTE/IbHO» KOHTPO/IbHbIE paboThl, TO
[/1s1 IOMyCKa K 5K3aMeHYy CTyAeHTy npepsaraetcs Tect u3 10 BonpocoB. TecT cunTaeTcst NpoOiiIeHHbIM
YCIIeIIHO, eC/IM CTYAEHT MPaBUILHO OTBeTH/ Ha 7 (Wau 6osiee) u3 10 mpe/ioyKeHHBIX BOIIPOCOB.

KouTtposbHas padoTa

Pe3y/bTaThl BLIMOTHEHHUS] KXK/I0W KOHTPOJIbHOM PabOThI OL[eHUBAIOTCS 110 YeThipex0a/yibHOM IIKasie
(«OT/TUUHO», «XOPOIII0», «Y/IOBJIETBOPUTELHO» U «HEYIOBIETBOPUTENTBLHO).
KonTtponbHas pabora Nel BK/ItOUaeT B cebst /iBa TeOpeTUUECKUX BOMPOca. [IJish OyUYeHusl OLIeHKH
«YZIOBJIETBOPUTE/ILHO» HeOOX0UMO Pa3BepPHYTHIM OTBET Ha O/JH TeOpeTHUeCKHUii BOmpoc. bomee BhicOKast
oL|eHKa (hOPMHUPYETCs C yUeTOM OTBeTa Ha BTOPOM BOTIPOC.
KonTposbHasi pabota Ne2 BK/IHOUaeT B cebsi 1Ba TEOPETUUECKUX BOTIpOca. [I/ist TIO/TyYeHH sl OL[eHKH
«Y/IOBIETBOPUTE/ILHO» HEOOXOUMO Pa3BepHYThIN OTBET Ha OfIMH TEOPETHUeCKHI BOTPOC. Bosee BbicoKast
olleHKa (hOPMHUPYEeTCs C YUeTOM OTBETa Ha BTOPOM BOIIPOC.

JIK3aMeH

Inist morycKa K 9K3aMeHy TpeOyeTcs YCIeITHO BINOTHUTE BCe MEPOTIPUSTHS. BkitouaeT B cebst iBa
TEOpeTHUUeCKUX BOTIPOCA U OJHY 3a/auy. [/ MOyYeHUs OIIEHKH «Y/[0B/IETBOPUTEIHLHO» HEOOX0AUMO
Pa3BepHYTHIM OTBET Ha [iBa TEOPETUUECKUX BOMpoca. bosee BhICOKast OlleHKa JOPMHUPYETCS C YUeTOM PellleHust
3a/lauH.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazgen 1. O0myue cBegeHus KonTposibHasg

5 0 pa/jMOHABUT ALJUOHHBIX 32 18 6 12 14 10 10 | 10 pabora,
cucremax (PHC). Tect
Paznen 2 KonTposibHasg

5 AEIT <. 22| 8| 4| 4 | 14 | 10| 10 | 10 | paGora,
Papuopansaomepsi (P).

Tect
Paszen 3 KonTposibHasg

5 AT 2. 286 | 14 | 4 | 10 | 14 | 10 | 10 | 10 | paGora,
Papuonenenraropsi (PII).

Tect
Paspen 4. N3meputenn KonTposibHasg

5 CKOPOCTH LieJIH. 22 8 4 4 14 10 10 | 10 pabora,
BricoTomepsl. Tect
g:ﬂ::z:lz;mra HOHHbIEe Tecr,

5 A 1O 2| 8| 4| 4 | 14 | 10| 10 | 10 |KourponsHas
CHCTeMbI Ja/IbHel a6oTa
HaBuranuu (PC/IH). p
Paszpen 6. CnyTHHUKOBBIe KontposnbHas

5 pajAuoHaBUralMOHHEIE 18 4 4 0 14 10 | 10 | 10 pabora,
CHUCTEMBl. Tect
Pazpnen 7.

PajuoHaBUranoHHbIe KonTtposnbHas

5 cHCTeMBI O/IVDKHeH 18 4 4 0 14 20 | 20 | 20 pabora,
Hapurauuu (PCBH) u Tect
MOCaJKH.

Pa3gen 8. ABTOHOMHBIe KonTposibHas

5 pajuoHaBUraliiOHHbIE 18 4 4 0 14 20 | 20 | 20 pabora,
CHCTEeMBEI. Tect

Bcero 3a 9 cemecTp 180 | 68 | 34 34 112 | 100 | 100 | 100
Bcero no gucnuniuHe 180 | 68 | 34 34 112 | 100 | 100 | 100
14 21711




IICK-5

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Bonpocbl omkpbimoz2o muna:

Maremarryeckoe MO/Ie/IIPOBaHKe — 3TO

UeM MareMaTHueckoe MO/ie/IPOBaHMe OT TIOyHaTypHOTo?
Matemarrdeckasi Mofiesib Pa/ii03/IeKTPOHHOTO cpezictBa (POC) — ato
Brixo/iHbIe TTapamMeTphl — 3TO

BHeliiHue napaMeTpbl MOJeIU — 3TO

BHyTpeHHMe TTapaMeTpbl MOJIe/TH OTIPeZesISTIOTCS

®a30BbIMH TTapaMeTPaMH Ha3bIBaIOT

TepMuH UMHUTALIMOHHOE MO/Ie/TPOBaHUe 03HAYaeT

MopenupoBaHnue — 3T0

Ha3oBuTe Bo3MOKHBIE (DOPMBI 3aTTMCH MaTeMaThueCKOW Mo/ie/nu.
Bonpocbl 3akpblimozo muna:

YeM xapakrepu3syeTcst MaTeMaTuueckasi Mojiesib POC B obirield Teopun
MaTeMaTHhyeCcKoro MoJieIMpOBaHuUs?

<ol><li>Buytpenanmu napamerpamu</li><li>BrerHnmy napamerpamu</li>
<li>Brixogubivu niapameTpamu</li><li>®PazoBeiMu nepemeHHBIMU</1i><]i>Bcemu
repevrceHHbIMY TapameTpamu</1i></ol>

Korza mozeniu POC Bo BpeMeHHOU 006/1aCTH He SBISIOTCA Haubosiee yao0HBIMU?

<ol><li>/Ins aHanmM3a mepexoHbIX nporeccoB B POC</li><li>MogenmvpoBaHue
He/mHeNHBIX ycTporcTB</li><li>MogenvpoBanue crarndyeckoro pexxuma</1i><li>IIpu
aHa/M3e yCTaHOBUBILIETOCS peykKuMa TIPH BO30Y K/IeHUH JTMHeHHOU WITH HeJTMHeHON
LieNI1 UICTOYHHUKOM CHHYCOH/Ja/IbHBIX CUTHAJIOB BO BpeMeHHOM obnactu</li></ol>

Korza mogenu POC Bo BpeMeHHO# 06/1aCTh SBISHOTCA Hanbosiee yaoOHbIMU?

<ol><li>/Ins aHanmm3a mepexoHbIX mporeccoB B POC</li><li>MopenvpoBaHue
He/mHeNHBIX ycTporicTB</li><li>MogenvpoBanue crarudyeckoro pexxuma</1i><li>IIpu
aHaJIM3e YCTAaHOBUBILIETOCS PEXXKUMa MPU BO30YXKA€HUU TUHEHHOW WM HeTHHeHHOH
LIeTTM UICTOYHUKOM CHHYCOUZAAJIBHBIX CUTHA/IOB B YaCTOTHOH o0mactu</li></ol>

Kakoti ¢hopme 3armicu Mojiesii COOTBETCTBYeT OTpe/iesieHue: "3aruich MoJiesiv B BU/Ie
pe3yJibTaTa pelieHHst UICXOAHbIX ypaBHeHWH Mogem. OOBIYHO MOJIe/IM B aHaTUTHUE CKOM
¢hopme mipeficTaBsTIOT COO01 SIBHBIE BBIPA)KEHHS BBIXOHBIX MTapaMeTPOB KaK (DYHKLMA
BXO/JHBIX CUTHAJIOB U TlepeMeHHbIX COCTOSTHUS CUCTeMBI."?

<ol><li>Ananurrnyeckoii</li><li>Nmuraumonno</li><li>NnadopmarmonHoin</1i>
<li>KombunrpoBanHou</li></ol>

Kakoii hopme 3ammcu Mofiesi COOTBETCTBYET OrpeZiesieHue: ""3anych COOTHOLIEHUH
MoZie/d ¥ BLIOpaHHOTO YMC/IEHHOTO MeTO/a PellleHHs B BH/le arOpUTMa
(byHKLMOHMPOBaHUS CUCTEMbI BO BPeMeHH C COXPaHEeHHeM JIOTHYeCKOM CTPYKTYpPbI U
1oC/e0BaTe/IbHOCTH TIPOTeKaHUs."?

<ol><li>Ananutnueckoi</li><li>Mmurauuonnoii</1i><li>Nupopmarmonnoin</1i>
<li>KombunrpoBanHo#</li></ol>

Kakast 13 nepeunicyieHHbIX (POpM 3aryCcy MOJ|e/IM UCTI0/b3yeTCs TIPY TaKUX YCIOBUSIX:
"OTCyTCTByeT HeoCpeJCTBeHHOe Haxox/eHue (pr3nuecKuX MpoLiecCcoB, MPOHUCXOASIINX
B MO/leJIsIX U peaslbHbIX IPOLIeCCcoB (HarpuMmep, HHGOPMAaLIMOHHBIX [IPOLIeCCOB
yrpaeJieHus1). B aTom ciyuae cTpeMsITCsL OTpasuTh MOJZe/lb B BH/le OIlepaTopa CBs3U
ME>XZy BXOJHBIMHU CHCTEMaMH, COCTOSTHUEM CHCTeM U peakLjfiell CUCTeMbI (BBIX.
cecTembl)""?

<ol><li>Anamutnueckoni</li><li>Vmurarmonnoi</li><li>MudopmarmonHon</li>
<li>KombunvpoBaHnHou</li></ol>

Kaxkoii hopme 3ammcu Mofiesiv COOTBETCTBYET orpeziesieHue: "T103BosAeT 00beUHUTD
JOCTOMHCTBA aHA/IMTUYeCKOr0 M1 UMUTAaLIMOHHOI'O MOZle/IMPOBaHus. "?

<ol><li>Ananutnueckoii</li><li>Vmurarmonnoii</li><li>MudopmarmionHon</1i>
<li>KombunupoBanHoi</li></ol>
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Kakomy Tumny mozieupoBaHUsi COOTBETCTBYIOT:

<ul><li>Merto/b! ceTeBoro mMmofiesiipoBanust;</li><li>CoueTaHue MeTOZIOB
CTPYKTYpH3alUU C IMHIBUCTHUeCKUM; </1i></ul><ol><li>CtpyKkTypHO€
mogenupoBadue</li><li>CuryarmonHoe mogenpoBanre</li><li>3kcnepumenTanpHoe
MogpempoBanre</li><li>KombuHupoBaHHoe MojienupoBanue</li></ol>

Kakomy Tuny mozennpoBaHys COOTBeTCTBYeT: "OnupaeTcs: Ha MO EeIbHYH0 TeOPUI0
MBILLUIEHHS], MOJie/Tb 00beKTa MeeT MHOTOYDPOBHEBYIO CTPYKTYPY U TIPeZCTaBIsieT
co00ii TOT UM MHOM MH(OPMALIMOHHBIM KOHTEKCT; Ha ()OHEe KOTOPOTO TPOTEKAK0T
TIPOLIeCChI yIipaBjieHus""?

<ol><li>CrpykrypHoe MozempoBanue</li><li>Curyanmonnoe moienvipoBanue</li>
<li>3JkcnepumeHnTanbHOe MoAempoBaHue</li><li>KombuHupoBaHHOE
MojienmMpoBaHue</li></ol>

KakoMy MeTozly COOTBETCTBYeT OIpe/iesieHHe: "MeTo/, BK/IIOUaroLUid cleAyoiiye BUa
9KCIlepUMeHTabHbIX UCC/IeJOBaHHIA:

<ul><li>nonyHarypHoe MozenupoBanue</li><li>naboparopHsie uccnegoBanusa</li>
<li>moneBrie 0 NETHBIE UCMBITaHUS U T.1IL."?</li></ul><o0l><]i>CTpykTypHOe
MoenpoBanue</li><li>CuryaroHHoe MogenupoBaHue</li>
<li>3kcnepumMeHTanmbLHOMY MeToAy MpoeKThpoBaHusi</li><li>KombuHMpOBaHHOE
Mo lemMpoBaHue</li></ol>

Bonpocbl omKpbimoz2o muna:

ITpuMeHeHMe KaKol paZIMOHABUTal[MOHHON CUCTEMBI TIO3BOJISIET OIPEZE/TUTh
MECTOIO/IOKEHHE U3 OfHOM TOUKHU (00/1a/1aeT OJHOITYHKTHOM MPOCTPACTBEHHHO
CTPYKTYpOM)?

OT Kakoro 13 TepeurcieHHbIX TapaMeTPOB 3aBUCUT MOTeHIMa/bHasi TOUHOCTh
M3MepeHHs PaZiIMOHaBUTal[IOHHOTO ITapaMeTpa?

Perwre 3amauy:

OnpezennTb CpeHeCTaTUCTAYECKYIO TIOTPeIIHOCTh ONpe/ie/ieHHsl MeCTOONOKEHUS B
KOMOWHMPOBaHHOH /la/TbHOMEPHO- TeJIeHrallMOHHOM (YIJIOMEPHOM) CCTeMe Ha
MaKCHMaabHOU AanbHOCTH Rmax = 100 KM, ec/ii TTOTPeIHOCTH U3MepeH st TUHUU
T0JIOXKeHUs1 JaJIbHOCTH U TleJieHra COOTBETCTBEHHO paBHbI OR = 1.5 kM, o = 1,5 rpag. =
0,0262 pag,.

Pervire 3amauy:

Paccuurtars mapaMeTpa 30HIMPYIOLETr0 CUTHaIa UMITY/ILCHOTO JajbHOMepa, ec/ii Rmin
=200 M, Rmax = 50 KM, pa3peliiaoiijasi CltoCoOOHOCTBIO AaTbHOCTH OR = 10 M, Bpemst
BOCCTaHOBJIeHUs npremMoriepefaud TBX = 0,33 MKC.

Pewmre 3amauy:

OnpeenuTh IOPOTOBLINA YPOBeHb VIIOp /71t 00ecrieueHHst BepOSTHOCTU JIOKHOM
tpeBoru F=10/(-10) nipu o6Hapy»KeHUM OMHOYHOTO PaIOUMITYJIbCA AJTUTENbHOCTBIO T
= 1 MKC €O c/TyuaiiHOM Hada/ibHOM (a3oii, ecmu Ko3dduieHT myma rpuémaunka NI =
10, ko3durment ycunenus mmo mormHoctd KM = 10A12, monoca riporyckanusi YIIU c
MPsIMOYTOJILHON XapaKTepUCTUKON

1
Afymu = -

T

ITpn o6Hapy>XKeHUH HCTIob3yeTcst KpuTepuii Helimana ITupcoHa.

[ITym pacripefesiéH 1o HOPMaAbHOMY 3aKOHY

2
_VI

2

W) =V, exp
I'me
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— HOPMHPOBAHHAS dMIVIMTY/[ld CUTHAJI4,

Ok

— JUcriepcus ymMa
Pervire 3amauy:

Yacrorta f HenpepsIBHOTO CHrHaja, U31y4aeMoro (ha30Boi pa3HOCTHO-/jaTbHOMEPHOH
PCIOH paBnsiercst 100 kI['1]. Beiunc/iiTh 3HaueHre W3MepeHHoM pa3HocTu a3 s
ciiyudasi, Korza paccrosiave R1 ot ogHol onopHoii cranuu (OC) no notpebutens (IT)
coctaBuo 84 kM, a paccrosiHie R2 ot Bropor OC g0 IT oka3anock paBHbIM 86 KM.

Pervite 3azauy

OrnopHas paguocTaHius ¢ha30BoM JanbHOMEPHON CUCTeMbl Aa/ibHel HaBUTalluU
(PCOH) u3nyuaeT ABa HEMPEPLIBHBIX CUTHA/A ¢ uactoTamu f1=12,24 k' u 2=12,27
KI'11. Onpenenuth paccrosiive R, n3meperHoe PCIIH, eciiv pa3HOCTDb (ha3 MPUHATHIX
curHanoB cocrasuia 270 rpas.

YTo MOHUMAFOT TIO/l TEPMUHOM «/I0OCTAaTOYHAsT CTAaTUCTHKA» TIPY 0OHAPYKeHUH U
pas/IMyeHuy CUIHaIOB?

Kakyto ¢opmy npuHUMaeT CUTHA/ Ha BBIXO/e MPHUEMHHKA OITUMALHOTO
oOHapyXuTens?

YTo MOHUMAFOT TIO/l TEPMUHOM OOHApY)KEeHUsI CUTHA/a?

Bonpocsbl 3akpbimozo muna:

Kakoli napameTp paZiiOHaBUraljMIOHHOTO CUTHa/Ia SIB/ISIeTCS] aHa/I0roM Jla/IbHOCTHU?

<ol><li>Bpewms 3ama3apiBanus;</li><li>Pa3HocTs BpeMeHM 3amna3zapiBaHust;</li>
<li>[lonmiepoBcKuii cABUT YacToThl;</li><li>Pa3HOCTh JONIIIEPOBCKUX CABUTOB.</li>
</ol>

Kakoli napameTp paZilMOHaBUraljJMOHHOTO CUTHAJIa SIB/ISI€TCS] aHA/I0rOM HarpaB/ieHUs!
(yrna) mpuxopa BOJTHBI?

<ol><li>Bpewms 3amna3apiBanus;</li><li>Pa3H0oCTs BpeMeHM 3amna3zapiBaHust;</li>
<li>/JonmnepoBckuii cABUr yacToThl;</li><li>Pa3HocTh fomiepoBckux caBuroB.</li>
</ol>

Kakoli napameTp paZiMOHaBUraljJMOHHOTO CUTHaJIa SBJISI€TCS aHaJ0roM pajuaibHON
CKOpOCTU?

<ol><li>Bpewms 3ama3apiBanus;</li><li>Pa3H0oCTs BpeMeHM 3ara3zpiBaHust;</li>
<li>/JonmnnepoBckuii caBUr yacToTsl;</li><li>Pa3HocTh fomiepoBckux caBuroB.</li>
</ol>

Kakoli napameTp paZiiOHaBUraljJMOHHOI'O CUIHaJsIa SBJISIETCS aHaJI0roM YITIOBOM
CKOpOCTU?

<ol><li>Bpewms 3ama3apiBanus;</li><li>Pa3H0oCTs BpeMeHM 3ara3zapiBaHust;</li>
<li>[JonmnepoBckuii cABUTr yacToThl;</li><li>Pa3HocTh fomiepoBckux caBuroB.</li>
</ol>

OT yero He 3aBUCUT TOUHOCTh HaX0XaeHns MeCTOIO/I0KeHHUS?

<01><1i>OT 4acTOThI U3MEPSIEMOTO PaZIMOHABUTAI[MIOHHOTO curHaia;</li><li>0r
TIOTPEITHOCTH OTpeZiesieHust TMHAY ToyioxkeHust; </1i><1i>OT yr7a repeceueHus TUHUMA
nonoxkeHust; </1i><1i>OT ko3¢ duLienTa B3auMHON KOppensLun usmepenuii.</li></ol>
Kakoe 13 nprBe/jeHHBIX COOTHOLLIEHUI He COOTBETCTBYET JIMHEHHOW 3aBUCUMOCTU
Pa/IMOHAaBUTALIMOHHOTO CUTHAA S(t) OT Pa/[MOHABUTALIMOHHOTO TlapameTpa A(t)?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1717404548.png"></figure>
Kakoe onpefiesieHue cripaBe/yIuBO /151 TEPMUHA «IIPOCTPAaHCTBEHHAs! 4acTOTa»
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Pa/[MOHaBUTAL[MOHHOTO CUTHAasa?

<ol><li>CkopocTb u3MeHeHus1 ¢a3bl paJOHABUTAI[MOHHOTO CUTHA/A IPU
repeMelijeHH Ha 1 MeTp B ripoctpaHcTBe;</1i><li>3aBUCUMOCTb YaCTOTHI OT
HarmpaB/IeHUs TIPUX0Za PaJUOHABUTALIMOHHOTO curHana;</li><li>3aBrucrMOoCTb YacTOTHI
OT CKOPOCTH OTHOCHUTEJIBHOTO TlepeMelijeHust 00beKTa 1 u3Mepuresis;</1i>
<li>3aBUCUMOCTb YaCTOTHI OT YIJIOBOM CKOPOCTH OTHOCUTE/ILHOTO TlepeMelLeH st
00beKTa U U3MepUTeTbHOM cucTeMbl.</li></ol>

Kakast u3 nepeurciieHHbIX XxapaktepucTuk PHC He BivisieT Ha ycsioBue OanaHca?

<ol><li>KoabdurmeHT ycuneHus: aHTeHHbI 3anpocurika;</li><li>UyBcTBUTETEHOCTH
TIprieMHUKa 3anpocunka;</li><li>UyBcTBUTENHHOCTE MPHEMHMKA OTBeTUrKa;</li>
<li>MorHocTh repeaTurika oTBeTuMKa. </li></ol>

Kakoe MUHMMa/IbHOE KOJTUUECTBO CITYTHUKOB OpOUTALHOM MPYNIITUPOBKUA HEOOXOAUMO
OZHOBpEMeHHO Ha0JIFoAaTh [/isl pellieHus HABUTaLMOHHOM 3aauun?

<ol><li>/IBa;</1i><l1i>Tpwu; </li><li>Yetsipe;</li><li>Cemb.</li></0l>
Kakoit Kputepuii onTUManIbHOCTH yaoBaeTBopsieT GuibTp KammMana?

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1717404745.png"></figure>

Bonpocbl omkpbimozo muna:

VHdopmaLimoHHast TeXHOIOTHs (TeXHOI0THsl 00paboTKH WHPOPMALIUK) — 3TO
Nureniekt — 310

Mpeii1eHye — 310

VnTennexryanbHas HHGOPMALMOHHAs CUCTeMA — 3TO
Wudbopmariys — 3to

Nudbopmaruka — 310

INepeunicnuTe OCHOBHBIE CBOMCTBAa MH(OPMALMH.

Ha kakue BUfpbI enuThCsi MHGOPMALUS TI0 CI1o0co0y BOCIIPUSTHS?
Ha kakue Bugp! fenutcs nHGopmawus 1o ¢hopmMe rnpescTaBaeHus ?
Kaxkue nokasarenu nH(oOpMaLuy XxapakTepu3yIoT ee KauecTBo?
Bonpocb! 3akpbimozo muna:

YTo M3 MepeunceHHOr0 COOTBETCTBYET onpeeneHuto: "CTeneHbl0 ee IPUOIMKEHHS K
pealbHOMY COCTOSTHHIO 00beKTa, TIpoLiecca, IBeHUs U T.JI. JJ0CTUraeTcsi O3TarHo
IyTeM UCIOIb30BAHUS YIyULIeHHbIX MeTOJUK M0/IyUeH sl U U3SMepeHus], U
WCTIO/Ib30BaHUsI 00/Iee TOUHBIX UHCTPYMEHTOR, TPUMEHSEMBIX /IJ1S1 OLIEHKH M0y YaeMbIX
JaHHbIX."?

<ol><li>Tounoctb</li><li>06bekTuBHOCTH</li><li>ITeHHOCTH</li>
<li>AxkryanpHOCTH</li></0]l>

YTo U3 Mepeurc/ieHHOT0 COOTBETCTBYET onpe/esieHnto: "Ec/ii 3HaHUs TIoTyYeHbl 6e3
B/IMSTHUSI HA HUX Yber0-TO CyOBbeKTMBHOTO MHEHHUSI U BOCTIPUHUMAFOTCS, U
WCIIO/Ib3Y10TCS 0e3 UCKa)KeHUsI CMbIC/IA U CofiepKaHus."?

<ol><li>Tounoctb</li><li>06nekTuBHOCTH</li><li>ITeHHOCTH</li>
<li>AxkryanpHOCTH</li></0]>

UTO M3 nepeuncIeHHOro COOTBETCTBYET orpeziesieHuo: "CoOTBeTCTBUEM peaslbHO
TIPOUCXOJSIIAM SIBJIEHUSIM, COOBITHSIM U OTPakaeT CTeIeHb BIMSHUS Ha MOC/IeAyoLre
[IpUHUMAaeMble pelleHus."?

<ol><li>Tounoctb</li><li>06bekTuBHOCTH</li><li>ITeHHOCTH</li>
<li>AxkryanpHOCTH</li></0]l>

UTo 13 repeurcIeHHOT0 COOTBETCTBYeT onpeesneHuto: "VHdbopmarys akTyanbHa, eciii
OHa Ba)KHA ¥ CYIL[eCTBEHHA /ISl HACTOSIIIIer0 MOMeHTa WM KaKoro-1ri00 reprozia
BpeMeHu."?

<ol><li>Tounocth</li><li>O6bekTuBHOCTL</li><li>{eHHOCTH</li>
<li>AxkryanpHOCTH</li></0]>

UTO M3 nepeuncIeHHOro COOTBETCTBYET orpezesneHuo: "CoOTBeTCTBHUe CO3/jaBaemMoro C
TIOMOITIBIO TIOTyUYeHHOU MH(OopMalii 06pa3a peaibHOMY 00BEKTY, TIPOLIECCY, IBIEHHIO
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WU COObITHIO."?

<ol><li>ApekBarHocTb</li><li>JocTynHocTh</li><li>/]ocToBepHOCTL</1i>
<li>ITonHoTta</1i></o0l>

YT0 U3 repeuric/ieHHOT0 COOTBETCTBYeT OrpeesieHuto: "Mepa BO3MOXKHOCTU
To/Ty4eHHs HeoOOXOZMMBIX JJaHHBIX B He0OX0MMOM o0beMe, BU/Ie, 3a TIpHeM/IeMble
CpoKu."?

<ol><li>ApekBarHocTb</li><li>JocTynHocTh</li><li>/]ocToBepHOCTL</1i>
<li>ITonHoTta</1i></o0l>

UTo 13 repeurceHHOTO COOTBETCTBYeT orpefieneHuto: "MHdopmaliys oTpakaeT
VICTHHHOE T107I0)KeHHe JieJl B Ha0/TrolaeMbIX U OLleHUBaeMbIX 00BbeKTaX, COOBITHSX,
SIB/IeHUSAX."?

<ol><li>ApekBarHocTb</li><li>locTynHocTh</li><li>/]ocToBepHOCTL</1i>
<li>ITonHoTa</1i></0l>

UTo 13 mepeurcieHHOT0 COOTBETCTBYeT orpefeneHuto: "MHbopmaliy JOCTaTOYHO /st
TpefyeMOoro co CTOPOHBI M0/Ib30BaTe/Isi IOHUMaHKS Y TIPUHSTUS pelleHus.""?

<ol><li>ApekBarHocTh</li><li>locTynHocTh</li><li>/]ocToBepHOCTL</1i>
<li>[TomHoTa</li></0l>

UTo 13 nepeuricieHHOT0 COOTBETCTBYET orpe/ieneHuto: "CBONCTBO, XapaKTepyr3yolijee
HEBO3MO)XHOCTb HeCaHKLMOHMPOBAHHOTO UCTI0/Ib30BaHUs [J1s1 U3MeHeHHs1 U UCKaXKeHHsI
vHbopMalmu."?

<ol><li>3aumieHHocth</li><li>3pronomuuHoctb</1i><li>locroBepHOCTH</li>
<li>[TomHoTa</li></0l>

UTo 13 mepeurcIeHHOT0 COOTBETCTBYET orpe/ieneHuto: "CBONCTBO, XapaKTepHr3yolijee
ynobcTBO opMBI MpeCTaBIeHHs U UCTIONb30BAHUS JAHHOTO BU/ia WK 00beMa
MHGOPMALIMH C TOUKU 3pEeHUs] KOHKPETHOTO MoTpebuTess."?

<ol><li>3aumieHHocte</li><li>3proHomuuHocTb</1i><li>locToBepHOCTH</li>
<li>[TomHoTa</li></0l>
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