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KaHJ. TeXH. HayK, 3aB.kadenpoii, nouent, ®.B. 3annep

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[enbto u3yueHust AUCUUIUIMHBI « CIIyTHUKOBBIE CUCTEMbI HaBUTAllUU, CBSI3U U
nabmoznenus» (CPHC) sBnsercss ycBoeHHMe OCHOB (PM3MYECKUX IMPOILIECCOB, TEOPUU
u MPUHIIUTIOB MOCTPOCHUS u (GYHKIIMOHUPOBAHUS CIIyTHUKOBBIX
PaZMOHABUTAIIIOHHBIX CHCTEM.

JlucuuruinHa siBisiercs 6a30BOM.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

3Hare: NpUHOUNBI nocTpoeHus U QyskiuonupoBanus CPHC; TtpeGoBanus,
npeabsBisgeMble K (QyHKUMOHaIbHBIM aneMeHTaM CPHC wu  xapakrepucrukam
curHanoB, ucnoib3yeMbix B CPHC; OCHOBHbIE METOIbl aHAIM3a XapaKTEPUCTUK
CPHC wu ux moacucreM.

YMeTh:  OCyHIECTBIATH  OOOCHOBAaHHBIM  BBIOOP  CTPYKTYpPHBIX  CXEM
anmaparypbsl, MpPOBOASIICH HaBUralMoOHHble onpeaeneHuss no curdHaiam CPHC;
aHATTM3UPOBATh PEATM3YyEeMOCTh TpeOOBaHWM, TPEABABISEMBIX MOTPEOUTENEM K
HaBuraumonHo anmaparype CPHC npm pemeHun pasinyHbIX —TPAKTUYECKHUX
3aj1a4; OLIEHUBATh [IOIPEIHOCTH HABUTaMOHHBIX M3MepeHuil no curnatam CPHC.

Bnaners: HaBpikamu npoekTupoBaHus coBpeMeHHbIXx CPHC u ux nmoacucrewm;
HaBbIKaMU  NPOEKTUpOBaHUs  anmaparypel  notpedurteneit CPHC, weromamu
moaenupoBanus CPHC.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYeHHUS MO AUCHHUILIHHE
(MOay/110), COOTHECEHHBIX € IUJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Koa n HaunmeHoBaHue MHOUKaTopa
OOCTUXEHNA KoMmneTeHunmn

3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe

ITK-1: Cnioco0eH ocymecTBJIsITh
onpenesTh e U BHINOJTHATH

AHAJIN3 COCTOSIHMS HAYYHO-TeXHHYeCKOH Mpodiiembl,
MOCTAHOBKY 32124 NPOeKTHPOBAHUSA

IIK-1.1: OcBenomnén o
HOPSIKE, METO/IAaX U CPENICTBAX
NPOBEICHUS pa3pabOTKU
anmaparypsl, PTC u POC

MOPSAZIOK, METO/BI M CPEACTBA IPOBEACHUS pa3paboOTKU
anmaparypsl PTC u POC

poBOAUTH pa3paboTky anmaparypsl PTC u POC
METOAaMHU MpoBeAeHus pa3paboTku anmnaparypsl PTC u
POC

[TK-1.2: PaccuuthiBaet
MPOEKTHBIE MapaMeTpsl U
dbopMUpyeT IPOSKTHBINA 0OTUK
PTC u POC

METO/1bl pacueTa NpoeKTHbIX napameTpoB PTC u POC
paccuMThIBaTh MPOEKTHBIE MapaMeTphl U (POPMHUPOBAThH
npoekTHbIi 061Uk PTC u POC

pacdyeTom poekTHbIX JapameTpoB PTC u POC

[1K-1.3: PazpaGarpiBacT
TEXHUUYECKUE 3a/1aHUS U
ackusHble npoekTtel PTC n POC

IpaBuiIa paspabOTKU TEXHUYECKUX 3aaHUN U
3CcKu3HbIX poekToB Ha PTC u POC
pa3palarbIBaTh TEXHUYECKUE 3aJIaHUS U ICKU3HBIE
npoektsl Ha PTC u POC

HaBBIKOM Pa3pabOTKHU TEXHUYECKUX 3aJaHui 1

3cKu3HbIX poekToB Ha PTC u POC

ITK-2: Cnocoden pa3padaTpiBaTh CTPYKTYPHbIC H (DYHKIIHOHAJIBHBIE CXEMbI
PAIM03/1eKTPOHHBIX CHCTEM H KOMILIEKCOB, a TaK:Ke PUHIUNNATbHbIE CXeMbI
PAAMO03IEKTPOHHBIX YCTPOICTB ¢ npuMeHeHueM coBpeMeHHbIX CAIIP u nakeros
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NPHUKJIATHBIX TPOrpamMMm

[TK-2.1: [ToHumaeT nopsiaIoK,
MCTOJbI U CPCACTBA ITPOBCACHUA
pa3paboOTKH, OTPAOOTKH,
HUCHBITAHUU U COIIPOBOKACHUA
anmaparypbl

CrpykrypHbIe U (GyHKIIMOHATHHBIE cxeMbl POC,
MPUHIUIIAATbHBIE CXeMbl POY

[IpoBOAUTH pa3zpabOTKH, OTPAOOTKHU, UCTIBITAHUS U
COTPOBOXKIATH allaparypy

PazpaboTkoii cxem anmaparypsl ¢ IpUMEHEHUEM
coBpemeHHbIX CAIIP u IIIIIT

[1K-2.2: Pa3pabarsiBaet
MarepraIbl IPOESKTHOU
KOHCTPYKTOPCKOM
JOKYMEHTAIIUX Ha TIPUOOPEI

[IpoeKTHYI0 KOHCTPYKTOPCKYO JOKYMEHTALUIO Ha
prOOpbI

Pa3pabarpiBarh Marepuabl IPOEKTHON
KOHCTPYKTOPCKON JOKYMEHTAlUU Ha IPpUOOpPHI
Metoaamu pa3pabOTKH MaTepHaIOB MPOEKTOM
KOHCTPYKTOPCKON JOKYMEHTAlUU Ha IPUOOpPHI

IIK-7: Cnioco0eH pemiaThb 3a1a41 ONTUMH3AUMHU CYIIECTBYHOIIMX U HOBBIX
TeXHHYECKHUX pellleHUil B YCJIOBUSAX AaNIPHOPHOIi HeonpeieJIeHHOCTH ¢ PUMeHeHHeM
MaKeTOB NPHUKJIATHBIX POrpamMm

[IK-7.1: OcBenominén 06
OCHOBHBIX HallpaBJICHUSIX
Pa3BUTHS TEXHOJIOTUM CO3/1aHUSA
PTC u POC B Poccuiickoit
®denepanuu u 3a pyoekom

OcCHOBHbIE HalpaBJICHUsI PA3BUTHS TEXHOJIOTHIA
co3nanust PTC u POC B PO u 3a pybexom

Cobwuparp nHhopMaIyio 00 OCHOBHBIX HAITPABICHUIX
pazButus Texnonorui coznanus PTC u POC B PO u 3a
pyOexom

Nudopmarmeit 06 OCHOBHBIX HAIpPaBICHUSX PA3BUTHS
texaonoruii co3panus PTC u POC B PO u 3a pybexom

[IK-7.2: Ilpumensier
MporpaMMHOE 00ecTieueHre ISt
pa3paboTKU MOETIeH MpoIieccoB
U CHCTEM

[IporpammuOe oOecnieueHue s pa3padoTKu Moaeneit
MIPOLIECCOB U CUCTEM

[IpumensTh MporpaMMHOe OOecTieueHne s pa3padoTKu
MOJIEJIEN MPOLECCOB U CUCTEM

[IporpammHBIM O0OecTieueHneM A pa3paboTKH Mojenei
MIPOLIECCOB U CUCTEM

[TK-7.3: OnTumMusupyer
MIPOEKTUPYEMBbIE
PanUOdIIEKTPOHHBIE CUCTEMBI U
KOMIUIEKCHI

BapuanTts! ontumuzanun npoektupyemsix PTC u POC
Pemarp 3amaun ontumuzanuu npoektupyemsix PTC n
POC

Cnocobamu ontumusauuu npoektupyemsix PTC u POC
¢ npuMmeHenueM [1II1

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenus 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 3,5 (126)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 2(72)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 1(36)
CamocrosiTesqbHas padora 2,5 (90)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Ha
IIpomexyTounasi arrecranus |1 (36)
(3auéTt) (Ax3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Ilpununnel nocrtpoeHusi M ocodenHoctu CPHC

1. ITpunIMTIEI MOcTpoeHus 1 ocooeHHoctn CPHC

2. 'eomerpuueckue cBoiicTBa MeTof0B u3mepenuii B CPHC.

OcHOBHI pelieHrs HaBurauoHHbIx 3a1a4 B CPHC

3. Curnansl B CPHC. DHepreTuka HaBUTallUOHHBIX
PanuOIUHUI

4. PacyeT moOrpemHoCcTei pemeHus HaBUraluOHHO-
BPEMEHHOM 33a4u.

5. IlorpentHOCTh penieHrs HaBUTrallMOHHO-BPEMEHHOM
3amaun. MccnenoBanue BIUSHUS TEOMETPUYECKOTO (pakTopa

6. Uccnenoanuecurnanos B CPHC. Pacuersnepreruku
HaBUTALIOHHBIX PaIHOIUHUN

7. 'eomerpuueckue cBoiicTBa MeTo0B usmepenuii B CPHC.

OcHOBBI peleHus HaBuraloHHbIX 3a-1a4 B CPHC.

30

2. U3MepuTeJbHO-BBIYMCINTEIbHOAS aNlIApPaTypa noTpeduTe e




1. [IpyHIMIIBI HOCTPOCHUS U3MEPUTEITHLHO-

BBIYMCIUTEIHHON anmnaparypbl oTpeduTenei 6
2. YcTpoiicTBa IEpBUYHON 00pabOTKH 6
PaJIOHABUTALIMOHHOTO CUTHAIA

3. Pa3HoBUHOCTH ammaparypbl moTpeduTenen 4
4. Kagp HaBUTalMOHHOTO CUTHAIA 2
5. CunxpoHu3zaiuu BpeMeHHbIX mkai cucreMsl HUC3 2

6. 3mepenune paguoHaBuraliioHHbIX mapameTpos (PHIT)
curnana CPHC.

7. Nouck curnana CPHC. Cpennee Bpemst nepBoro
HAaBUTAIIMOHHOTO OTCYETa

8. Ompenenenre NpoOCTPaHCTBEHHON OPUEHTAIINH.
KannbpoBka u 10ocTHpOBKa yTIIOMEPHON aHTEH-HOM
CUCTEMBI.

9. UccnenoBanue cocrapa Kajipa HaBUTAITMOHHOTO
Cc0o001IEeHNS.

10. Pabota HAII B pexume anmaparypst YBC.

11. Onpenenenne CpenHeeroc BpeMst IepBOro
HABUTAllMOHHOI'O OTCYETa

12. PacyeT nmorpemHocTei n3MepeHus
paIuOHaBUTallMOHHBIX [1aPAMETPOB.

13. KanuOpoBka 1 10CTUPOBKA yIIIOMEPHON aHTEHHOM
CHUCTEMBI

14. CocTaB kaapa HaBUTAIIHOHHOTO COOOIICHUSI.

15. U3yuenen paboter HAII B pexxume anmaparypst UBC.

16. PacdeT morpentHocTel n3MepeHust
panMOHABUTAIIMOHHBIX TTApaMETPOB.

24




3. Oosaactu ucnouan3zopanusa CPHC

1. O6nactu ucrons3oBanusa CPHC.

2. Muddepennmansubrii pexxum CPHC.

12

3. OcHoBEI KoMILIeEKcHOro ucnonbi3oBanusg CPHC ¢
JPYTUMU PAAMOHABUTAIMOHHBIMHU U aBTOHOM-HBIMU
HABUTAITMOHHBIMU CPEIACTBAMH.

12

4. Kpurepun orieHKH 3()PEKTUBHOCTH HABUTAIIHOHHOI'O
ucnoiiszoBanust CPHC.

5. Inddepenmmanbubnii pexxum padotst CPHC.

6. Pabora HUC c ncnosnb30BaHNEM CITyTHUKOBBIX KaHAIOB
nepeaayn MHPOPMaIHH.

7. Auddepenumanbhbiii pexxum padotst CPHC.

8. O6nactu ucnonp3zosaaus CPHC.

36

9.

Bcero

72

18

36

90




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Bnagumupos B. M., Imutpues /1. ., ly6posckas O. A., Kapmumma A. M.,
Tankun B. H., ®arees 0. JI., ®omun A. H., [llaposa JI. 1., bopucesuu A.
H., UBanoB B. B., Bnagumupos B. M. /IuCTaHIMOHHOE 30HIMPOBAHUE
3eMJIH: yueOHOe mocoOue sl CTYACHTOB BY30B, O0YUAIOIIUXCS 110
crenuanbHOCTH "Paino3neKkTpoHHbIe cucTeMbl U KomIuiekehl" (KpacHosipek:
CoYy).

2. ['pebennukoB A. B., Tankun B. H. CnenuanbsHbie BOpockl 00padoTKH
PaTIMOHABUTAIIMOHHBIX CUTHAJIOB: Y4EOHO-METOIMYECKOE MTOCOOUE MO KypCy
nexuui [ans ctynentoB Harp. 12.04.01 «IIpubopocTpoeHuey», MarucTepcKoi
nporpamms 12.04.01.01 «M3meputensHbie HHGOPMAMOHHBIE TEXHOIOTUNY;
Hanp. 11.04.01 «Pagnorexuuka», marucrepckoi nporpammsl 11.04.01.00.03
«PaanosneKTpoHHbIe CUCTEMBI M YCTPONUCTBA JIOKAIIMK, HABUTAIIUU U
ynpasienus» |(Kpacnosipck: COY).

3. I'pebennnkoB A. B. [ToMex0oycTOWYHMBOCTD anmaparypbl CITyTHUKOBOH CBS3H
Y HaBUTALUU: y4eOHO-METOANYECKOE TOCOOHE MO KypCy JIEKIMHU [ 17151
ctynenToB Hamp. 12.04.01 «IIpubopocTpoeHne», MarucTepcKoil mporpaMMabl
12.04.01.01 «M3mepuTensHbie HHOOPMAIIMOHHBIC TEXHOJIOTHIY; HAIIP.
11.04.01 «Pagnorexnuka», maructepckoi nmporpamMmsl 11.04.01.03
«PannosIIeKTpOHHBIE CUCTEMBI U YCTPOMCTBA JIOKALMY, HABUTALlUU U
yrnpasnenus» |(Kpacuosipck: COV).

4. ['pebennukoB A. B., Tsnxun B. H. HaBuranmonHo-uHgpopmamonHele
CUCTEMBI: Y4eOHO-METOJUUECKOE TOCOOKE MO MPAKTUUYECKUM 3aHITHSIM U
camocCToATeNbHON padoTe [y ctyaeHToB Harp. 12.04.01
«IIpubopocTtpoenuey», marucrepckoit mporpamMmmsl 12.04.01.01
«3meputenpHbie HHPOPMAIIMOHHBIE TEXHOIOTHIY; Hamp. 11.04.01
«Pannorexnuka», marucrepckoi nporpammsl 11.04.01.03
«PagnosneKTpoHHbIe CUCTEMBI M YCTPONUCTBA JIOKAIIMK, HABUTAIIUU U
ynpasienus» |(Kpacnosipck: COY).

5. Bacun B.A., Binacos U.b., Eropos K0.M., ®enopos U.b. Undopmarmonnsie
TEXHOJIOTUH B PATUOTEXHUYECKUX cucTemax: Yuel. mocodue(Mocksa: U3 -
Bo MITY um. H. D. baymana).

6. ['pebennukoB A. B. [IpocTpancTBeHHas CeNEKIMs CUTHAIOB U TOMEX:
y49e0HO-METOAMYECKOE MTOCOOHE MO MPAKTHYECKOW U CaMOCTOSTETEHON
pabote [ans cryaenToB Hamp. 12.04.01 «IIpubopocTpoeHue», MarucTepckon
nporpammbl 12.04.01.01 «M3mepurenbHbie ”HPOPMAIIMOHHBIE TEXHOJIOTUNY,;
Harp. 11.04.01 «Panuorexnuka», marucrtepckoit mporpammsel 11.04.01.03
«ParosIeKTpOHHBIE CUCTEMBI U YCTPOMCTBA JIOKAlMK, HABUTALlUU U
ynpasnenus» |(Kpacuosipck: COV).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BOACTBA (IPOrpaMMHoe
obecrevyeHne, HA KOTOPOe YHMBEPCUTET NMeeT JTHIEH3UI0, 4 TAKKe CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecreueHune):



I.  Ne

2. n/n Pa3paboTunk mporpaMMmsl HazBanue nporpamMMHOTro
3. 1 MathSoft MathCad-2003(11-13)

4, 2 Cadence OrCAD 9.2, OrCAD 16.0

5. 3 Altium Protel DXP, Altium Designer

4.3 NUutepHeT-pecypchl, BKIOYas npodeccnoHaibHble 0a3bl JaHHBIX
U UH(OPMALMOHHbIE CIIPABOYHbIE CUCTEMBbI:

1.  DnexrponHo-Oubmmoreunas cucrema COY [DnekTponHsbIil pecypc]: - Pexxum
noctymna: http://bik.sfu-kras.ru/;

2. TocynmapcTBeHHas yHUBepcatbHas HaydHas Oubmuorexa KpacHosipckoro kpas
[DnexTponHbIN pecypc]. — Pexxum noctyna: http://www.kraslib.ru/.

3.  DnektpoHHO-OMOMMOTeYHas cuctema COY. Pexxum gocryna: http://bik.sfu-
kras.ru

4. DnexTpoHHO-OMONMHMOTEeUHas CUCTeMa y4eOHOM U HayYHOW JTUTEPaTyphl
http://ibooks.ru/

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXOSATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JTUCLIUTUINH.

6 MarepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHe (MOLYJII0)

VYuebOHsIit k1acc ¢ 000pyI0BaHUEM JIJIs1 AEMOHCTPAIMU MTPE3CHTAMOHHOTO
Marepuaia u y9eOHbIX KUHO(DHUIBMOB JIJIs TPOBEJCHUS JIEKIIMOHHBIX 3aHSATHH.

J1s BBIOTHEHNUS 1ab0PaTOPHBIX PabOT: Y4eOHBIH Kilace ¢ 5 IepCOHATbHBIMU
KOMIIBIOTEpPAaMH C BBIXO/IOM B Internet 1 yCTaHOBICHHBIM MPOTPAMMHBIM
obecrieueHUeM.

MarepuanbHO-TeXHUYECKOe 00eCTIeueHUE TUCIIUTLTUHBI:

O HaBUTalMOHHAas anmaparypa cepun MPK;

[ MMUTATOPbI curHaoB cepuu MPK;

[ r€0JIe3MUECKUe MyHKTHI C MOrpenrHocThio He Oonee 0,1 wm;
O HAaKJIOHHO-TTIOBOPOTHBINA CTEH/I;

] CTEH]I TMHEUHBIX NEPEMEILICHUMN.
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