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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. IIK-1 ITK-1.1 3Hate cTanuu 3HAHUs: 3HATh CTaJIUU IPOEKTUPOBAHUS
Cnocoben MIPOEKTUPOBAHUS PaaMO3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB
OCYIIIECTBIISATh YMEHHUA:
aHaau3 HABBIKU:
COCTOSIHUS [1IK-1.2 Ymers 3HAHUA:
Hay4HO- paspabarbiBaTh yMeHusi: YMETh pa3padaThiBaTh TEXHUUECKOE
TEXHUIECKOH TCXHUYCCKOC 3a/IaHUC HA (3a/1aHWE HA IPOEKTUPOBAHUE PATUORIIEKTPOHHBIX
HpO6J’IeMH, IMPOCKTUPOBAHHEC CUCTEM U KOMILIIEKCOB
OIPENCTIATD HABBIKH:
eI 1 [1K-1.3 Bnageer 3HAHUA:
BBITIOTHATE crocobaMu aHanm3a YMeHHSL:
HOCTAHOBKY COCTOSIHUSI TEXHHYC-CKOH |gappikm: Brajeer HaBbIKaMK aHATN3a COCTOSHHS
sajad po-0J1eMbl TEXHUYECKOUN ITPOOIEMBI ITPU TPOCKTUPOBAHUU
TPOCKTHPOBAHHA PaaNO3JIEKTPOHHBIX CUCTEM U KOMILJIEKCOB
2. TIK-2 [1K-2.1 3HaTh NPUHIUIIEI [3HAHUSA: 3HATH IPUHLIUIIBI IPOEKTUPOBAHUS
Cnocoben MPOEKTUPOBAHUS PaAMO3JIEKTPOHHBIX CUCTEM U KOMILJIEKCOB, B TOM
pa3pabaThiBaTh |paauodJIeKTPOHHBIX qucIie, PaAMOJ0KAUOHHBIX CUCTEM U KOMILIEKCOB
CTPYKTYPHBIE U |CHCTEM U KOMILIEKCOB YMeHHUsA:
(GyHKIIMOHATIbHBI HABBIKH:
€ CXEMBI [1K-2.2 Ymeth 3HAHUA:
PalHO3ICKTPOHH | TPOBOANTD PACHCTBI YMeHusA: YMETb IIPOBOJUTE PACUETHI
bIX CHCTCM H XapaKTEePUCTHK (9MeKTpUUecKHe, CUCTEMHBIE) XapaKTePUCTHK
KOMIIJICKCOB, a  |paguO3JICKTPOHHBIX PaarOdIEKTPOHHBIX YCTPOUCTB, PAAUOICKTPOHHBIX
TaKxe YCTPOWCTB, CHCTEM U KOMILIEKCOB
NPUHIUIINATBHEI | paIHO3IEKTPOHHBIX HABBIKH:
C CXEMBI [1K-2.3 Brnazgets 3HAHMSA:
PAZMOICKTPOH | yappikamu pa3paboTku  |ymenus:
bIX YETPOUCTB € npunumunuanbHbix cXeM  |gapbikn: Biajgers HaBbIkaMu pa3paboTKu ¢
HMPHMCEHCHACM  1PBY ¢ npumenenunem npuMeHeHneM coBpeMeHHbIX CAIIP 1 nakeros
COBPEMCHHRBIX | copemennbix CAIIP M | mpuKTagHbIX IPOrpaMM MPHHIHITHATBHBIX CXCM
CAIIP u MaKCTOB IIPUKIIATHBIX PaarodIEKTPOHHBIX YCTPOUCTB
MaKEeTOB nporpamMm
MIPUKJIATHBIX
porpamm

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

JlucuumimHa OTHOCUTCS K YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOIIEHUI

OIIOIL

JucnunianHa sBiseTcs 00s3aTeIbHON

Jos

IIPOIOJIKEHUS

(dbopmMupoBaHUS

3as4BJICHHBIX

KOMHGTGHL{I/II\/'I H€06XOI[I/IMBI 3HaHUA

npeamecTByromux auciuiind: PannoaBromaruka (I1K-1), Cratuctudeckas paaunorexnuka (I1K-
1), OCHOBHI TeOpHH PaIMOHABUTAIIMOHHBIX crcTeM U KomruiekcoB (I1K-1), Pagnonepenatomniue




yerpoiictea (ITK-2), Paguonpuemusie ycrpoiictsa (ITK-2)

W3yuaemas IUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi TPOJOJDKEHUS (OPMHPOBAHUS YKAa3aHHBIX
KOMIIETCHIIMM B CIEAYOIUX JUucHUIUIMHAX: OCHOBBI TEOPUM DPAJUOCUCTEM U KOMIUIEKCOB
ynpasienus (ITIK-1), OCHOBBI TeOpHH CUCTEM U KOMILIEKCOB PaHodIeKTpoHHON 00pbobI (ITK-1),
PanyonokanoHHble CHCTEMbI M KOMIUICKCHI € BBICOKOH paspemaromeil criocoonocthro (I1K-1),
Pagnorexnuueckue cucremsl nepenaun napopmanuu (I1K-2), Metosl 1 TEXHUKA pacO3HABAHHUS
paguonokannonubix nened  (I1IK-2); rocymapcTBeHHOW HWTOTOBOM arTecTanmuu B (opme:
Brimonnenue u 3amuTa BeITyCKHON kBanupukauonHoi padots! (I1K-1), Bemmonnenue u 3amura
BBINTYCKHOM KBanupukanunonnoi paborsr (ITK-2)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMU TEXHOJIOTHSMHU SIBISIFOTCS: JIGKLIMOHHBIE 3aHSTHUS, IPAKTUUYECKUE U
1a0opaTOpHbIE 3aHATHUS

Ha pocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMM: KJIACCUYECKasl JICKLIHs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

10 cemecTp

. Konuuectso | Dopmupyembie
Bubl v TeMBI 3aHITHIA

4acoB KOMIIETEHITNHU
PagnojoxkannoHHbIEe CUCTEMBI H KOMILIEKCHI 144 TIK-2
Jlexuus. 1. Knaccuduxanus paguoTeXHUUECKUX CUCTEM 2

MU3MEPEHUS KOOPIUHAT LEJIEH.

Krnaccudukanus paamnonokaiuoHHbIX cTaHIui. OCHOBHBIE THITBI
HA3eMHBIX, KOpaOenbHbIX U camoseTHbIX PJIC paznuunoro
HazHaueHus. Knaccudukanms paTuoHaBUTaAIIMOHHBIX CUCTEM

Jlexuus. 2. OcHOBHBIE TaKTUKO-TeXHUYECcKUe XapakTepuctuku PHC 2
u PJIC. 3ona neiictus PJIC. JlanbHOCTH AeiicTBus. ToYHOCTD
CHCTEMBI U YHCIIO U3MEPSAEMBIX KoopauHar. Pa3zpemaromas u
MIPOITYCKHAs CIOCOOHOCTH cucTeMbl. [lomexo3zammimenHocts PJIC u
PHC. Hanexxaocth cuctembl. OcHoBHBIE TTX CHCTEMBI.

Jlexuus. 3. PaquoTrexHUYECKHE METOBI U3MEPEHUS KOOPIUHAT U UX 2
Ipou3BOoAHBIX. PanqnonaBuranmonssiii napamerp. IloBepxHocTs
MIOJIOKEHUSA. YTIIOMEpHBIA MeTO/. /[Ba BapraHTa MOCTPOCHUS
YIIIOMEPHBIX cucTeM. JlalbHOMEpHBI MeTO. PasHOCTHO-
JTanbHOMEpPHBIN MeToa. KoMOMHMpOBaHHBIN yrIIOMEpHO-
JAaTIbHOMEPHBINA METOJ.

JlaGopaTtopHas pabora. 1. MccnenoBanue paboThl CHCTEMBI 8
nmansHoct PJIC 1PJI136.
Jlexmms. 4. OcobenHocTr (Ha30BBIX PaJMOHABUTAIIMOHHBIX CUCTEM. 2

@Da30BbIi METOA U3MEPEHUA NANBHOCTH. [I[puHIMI nericTBus
(ba30BbIX pagnoHaBUralMOHHBIX cucteM. CTpykTypa dazosoit PHC.
[Mpuntunuansaoe oTmune ¢a3zosix PHC ot umnynscubix PHC.
ITpuHmmn paboTs! (ha30BOro JaJILHOMEDPA.

JlaGopatopHas pabota. 2. MccnenoBanue npuHIUIA pabOThI 8
ocHOBHBIX 0J10KOB PJIC «JloHY.

JlaGoparopHas pabora. 3. MccinenoBadnue CTPYKTYPHI U IIPUHLUIIA 16



pabotel PJIC «DypyHOY.

Jleknus. 5. UmnynbCcHO-(a30BbIe paOHABUTAIIIOHHBIC
cucreMsl. MI3Mepenue painoHaBUrallioHHOTo napamerpa. [Ipun-
UIBl paboThl UMITYSIECHO-(a30BbIXx PHC. Bnusiaue aBrkeHus
ey Ha padory da3osoi 1 umnyiascaoit PHC.

Jlexus. 6. OcHOBHBIC CBeIcHUS. PaqrocucTeMbl JaabHEH
HaBUTallMU C HA3EMHBIMU OMIOPHBIMU CTAHIMSIMU. 3a/1a4H,
pellaeMble CUCTEMOM JanbHeN HaBuranuu. Msmepsemslie
napameTpbl MECTOTIOJIOKEHHS. Bbrancienne 1anbHOCTH B (ha30BO-
nansHOMepHBIX PCJIH.

Jleknus. 7. CnyTHUKOBBIE PaIMOCUCTEMBI TAJIbHEN HaBUTAIUU.
MeTtonpbl, ucnonbs3yemsie B cnyTHUKOBbIX PHC.

(DaSOMaHI/IHYHI/IPOBaHHHﬁ CHUI'HaJl B BUC M-HOCJ’ICI{OB&TeHBHOCTI/I.

CrpykTypa (pa30Boro qUCKpUMUHATOPA. YCIOBHS OJHO3HAYHOCTH
n3Mepenus paznoctu paccrosauii B PC/IH ¢ HazemMHbIMU
ONOPHBIMHU CTAHLIMSIMH.

Jlexnus. 8. CuctemMbl BTOPUYHON 00paOOTKH PaMOI0OKAIMOHHBIX
curHainoB. TpaekTopus 1enu kak curHai. OoHapyxeHue
TPAeKTOPHUHU HOBOH 11€JI1, TOATBEPKIACHUE TPACKTOPHUH. Pesxum
MPOKJIAJIKK TPAEKTOPUH, IKCTPATIOJISIIUSA TPACKTOPHH,
MaTeMaTHYECKHI CTpoO, CEJIEKIIUsI OTMETOK B cTpode, cOpoc
TPAeKTOPHUHU C COIPOBOXKAeHMsI. Maremarnueckne moaenu BOU.

3aaHus 111 CaMOCTOSITEIIbHOM padOThI, B TOM YHCJIE BBIMOJHEHUE
N3yuenune NeKIUOHHOTO MaTepHaia.

[ToaroToBka K J1abOpaTOpHBIM pabOTaM.

M3ydeHne JuTepaTyphl.

96

MHas xoHTaKTHas pa60Ta:

IToaroroBka K 3K3 AMCHY

30

IIpoBeeHne YK3aMeHa

9 cemecTp

Bunsl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

PagnonoxkanmuoHHbIE CHCTEMbI H KOMILIEKCHI 06Hapymemm H
CONMPOBOXICHUA neJaen

144

Jlexuus. 1. IToctaHoBKa 3a1aul 0OHAPYKEHUSI CUTHAJIOB

2

Jlexuus. 2. CTaTUCTHUECKHE KPUTEPUU OOHAPYKEHUS
JETEPMUHUPOBAHHBIX CUTHAJIOB

N

Jlexuus. 3. IlpaBuiia onTUMaNIBHOTO Pa3IMUEHUs] U OOHAPYKEHUS

Jlexuus. 4. O6HapyKeHHe 1eTepPMUHUPOBAHHOTO CUTHAJa

Jlexuus. 5. O6HapyKeHHe CUTHaNIa O CAy4YailHbIMU apaMeTpamMu

Jlexums. 6. PaguonokaoHHas CTaHIMSI OOHAPYKEHUS

Jlekmus. 7. Cucrembl ABTOCOITPOBOXKACHUA 110 OAJIBHOCTHU

Jlekius. 8. CucreMsl ABTOCOIIPOBOXJACHUS 11O HAITPABIICHUIO

Jlekius. 9. Cucrembl ABTOCOIIPOBOXJACHUS IO CKOPOCTH

JlaboparopHnas pabota. 1. UccnenoBanue xapakTepuCTUK
COIJIACOBAHHOrO (hUIbLTPa

(oo o) IE N IE N B N R

JlaboparopHas paboTa. 2. NccnenoBanue xapakTepUCTUKA
00OHapY)KEHHsI IECTEPMHUHUPOBAHHBIX CUTHAJIOB

JlaboparopHas pabota. 3. UccnenoBanue BIUSHUS Ha
XapaKTEPUCTUKU OOHAPYKEHHsI U3MEHEHHE NTapaMeTPOB CUTHAJIOB

16

[K-1




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
W3yuyenue JeKIHOHHOIO MaTepHraa.
[ToaroroBka k 1abopaTopHbIM paboTam.

H3yuyenne TuTepaTypsol. 80
Wnas xoHTakTHasa padora: 0
IToaroTroBka K dK3aMeHy 30
IIpoBeieHne SK3aMeHa 6

Pasgen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTICLATITMHBI

N3yuenne paucummiuHbl OCHOBBI TEOPUM  PAJUOJIOKAIMOHHBIX CHUCTEM U KOMIUIEKCOB
pPEKOMEH1yeTCsl HayaTh ¢ O3HAKOMJIEHUS ¢ paboueil mporpaMMoi, ee CTpyKTYpOH U colepKaHueM
pas3zienoB. YueOHbIM MaTepuan CTPyKTYpHUpPOBaH, W3y4€HHE IUCLMIUIMHBI OCYLIECTBISIETCA B
TEMaTHU4ECKOU M0CJIEI0BATEIbHOCTH.
3aHATHSA JEeKIHMOHHOT0 THMA JAIOT CUCTEMAaTU3UPOBAHHbIE 3HAHUS MO AUcUMILIUHE OCHOBBI
TEOPUM PaJMOJOKALMOHHBIX CHCTEM M KOMIUIEKCOB, KOHIIEHTPUPYIOT BHUMaHHE Ha Hauboiee
CIIO)KHBIX M BaXHBIX BoIpocax. Bo BpeMs IEKIMOHHBIX 3aHATUH pPEKOMEHAYeTCs BEeCTU
KOHCIIEKTUPOBaHNE Y4eOHOTro Marepuaia; oopamarh BHUMaHUE Ha (POPMYIHPOBKH M KaTETOPHUH,
pacKpbIBaOIME CyTh MPOONEMBI, SIBICHHS WJIM Tpolecca; 3a(pUKCHpPOBaTh BBIBOJIBI U
IIPAKTUYECKUE PEKOMEHIallUH.
[TonroroBka K 3aHAAITHSIM CEMHUHAPCKOI0 THIA BKIIOYAET O3HAKOMIICHHE C ILIAHOM
IPAaKTUYECKOIO 3aHATHUSA; PabOTy € KOHCIIEKTOM JIEKIMH, BBIIOJHEHHE JIOMAIIHEro 3aJaHMs,
paboty ¢ y4eOHOH © y4eOHO-METOJMYECKON JMTEepaTypod, HAyYHBIMH W3JAHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIBHBIMA PECypCaMH, PEKOMEHJOBAHHBIMH pabodell mporpaMmmon
JUCLIUTUIMHBI OcHOBBI TEOpHUH paznoIOKallMOHHBIX cucTeM u KOMILJICKCOB.
ConepxaHne camMoOCTOSITEJILHOW PadoThl omnpezensercs padouell mporpaMMoi JUCHUIUIMHBI
OCHOBBI TEOPHM PaJMOJIOKALMOHHBIX CHUCTEM U KOMIUIEKCOB, OLIEHOYHBIMH U METOAMYECKUMHU
MaTepuaiaMM, 3aJaHusIMH W YKa3aHMsAMH mpenogaBarens. CamocTrosiTenpbHas pabdoTa MOXKET
OCYIIECTBIISITECS B ayAMTOPHOM U BHeayAUTOpHOW ¢opMmax. O(P(EKTHUBHBIM CPEICTBOM
OCYILIECTBJICHUS] ~ CaMOCTOSITEIbHOM  pabOThl  SBISETCS  DJEKTPOHHas  MH(POPMAalMOHHO-
oOpa3oBaTenbHas cpela YHHMBEpPCHTETa, KOTOpas oOecredyuBaeT JOCTyn K oOpa3oBaTelbHOU
nporpamme, paboueit mporpamme AUCHMIUIMHBI OCHOBBI TEOPUM PAJAMOIOKAIIMOHHBIX CUCTEM H
KOMIUIEKCOB, K AJIEKTPOHHBIM OMOIMOTEYHBIM cHCTeMaM, NMpodeccuoHaNbHBIM 0a3aM JaHHBIX U

UH(GOPMAaIIMOHHBIM CIPaBOYHBIM CHUCTEMaM.
Wzydenne aucuuriauHbl OCHOBBI TEOPUH PAJAMOJIOKAIIMOHHBIX CHCTEM U KOMILUIEKCOB BKIIOUYAET
BBITIOJIHEHHE 1a00paTOPHBIX pabor.

Wzyuenne nucuurinHbl OCHOBBI TEOPUHU PAJAMOIOKAIIMOHHBIX CHUCTEM U KOMILUIEKCOB BKIIIOUAET
BBITNOJIHEHHE KypcoBO paOoThl. KypcoBble paOOThI BBIMOIHSIIOTCS MO €IMHON CTpyKType. B Hux
BxoaaT: BBenenue, OcHOBHasg wyacTh, 3akiouenue, Cnucok naureparypsl, I[lpunoxenue. B
KypcoBOi paboTe wu3Iaraercs Bech MaTepHall, KOTOPBIM PYKOBOJCTBYETCS HCCIeI0BaTEb,
BBIMOJHASL TOMCKOBYIO pabory. Ha ero ocHoBe mnpenonaBarenb aHaATU3UPYET KauecTBO
BBIMIOJTHEHHE KypCOBOM paboOThl W OIICHUBAEeT: HACKOJBKO TJIyOOKO OCO3HaHAa U IIOHSATA
aKTyaJbHOCTb TEMBbI, JOCTUTHYTA JIM TOCTABJICHHAs Ie]lb, MPABHJIBHO JIM TOJO0paHBl METOJIBI
VCCIIEJOBAHMUS " IrpPaMOTHO m OHHU HCIIOJIb30BaHBI.
KypcoBast pabota siBnsieTcst TunoBoit (1o BapuantaM) Ha Temy "Pacuet cucrem paguonoxanuu’ u
BKJIIOUaeT cienyromue pasgensl: 1. OmpeneneHue mapamMeTpoB 30HAMPYIOIIMX CUTHANOB. 2.
Pacuer mapamerpoB anteHHsl PJIC. 3. Pacuer mapamerpoB o03opa mpoctpancTtBa. 4. Pacuer
napaMeTpoB paJuONpPHUEMHOro YycTpoicTBa. 5. Pacuer paspemaromeit crnocoonoctu PJIC. 6.
Pacyer TouHOCTM H3MepeHUs KOOpAMHAT OOBEKTOB. /. PacueT MOIIHOCTH IeperaTivka |
AJbHOCTH NEUCTBUS PJIC.
[TepuonuuHoCTh NMpoBeAeHUS, (HOPMBI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OLIEHUBaHMS
X0Jla OCBOEHMs JHUCLUUIUIMH TPEACTaBIE€Hbl B pabouell mporpamme. YCIOBHs aTTEeCTAlHH
NPUBEJICHBI B TEXHOJIOTUYECKOM KapTe, BXOISIICH B cocTaB pabodel mporpaMMbl JHUCIUTUTUHBL



OCHOBEI TCOPHUH paJuOJIOKAIITMOHHBIX CUCTEM U KOMITJIICKCOB.

(DOpMOI;'I HpOMeX(YTOqHOﬁ arrecraguu 110 AUCHHUIIINHE OcCHOBBEI TEOpHUHU PpagruOJIOKAIIMOHHBIX
CHUCTCM U KOMIIJICKCOB ABJIACTCA OK3aMCH.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUEeHNE

YYEBHO-METOANMYECKOE

NoNe
n/n

Crnucok UCoab3yeMOol JIUTepaTyphbl

KonuuectBo
IK3EMILISIPOB MEYATHBIX
W3JaHUN, UMCIOIINXCS B

OuonMoTeKe, Uin
AIICKTPOHHBIN apec U3JaHus
(pecypca) B cetu MHTepHeT

YYEBHBIE, YYHEGHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

I'puropneBsix, Enena  AnjapeeBHa. MoaenupoBanue
PaAMOTEXHUYECKUX U TEJIEKOMMYHUKAIIMOHHBIX YCTPOMCTB
[Texcr] : ydueOHOe mocoOue : AJisg CTYIACHTOB HampaBlIeHUI
noaroroBkn 11.05.01 "PannosnekTpoHHbIE CUCTEMBI H
komiiekcel", 11.04.01 "Pagmorexnuka", 12.03.04, 12.04.04
"buorexuunueckue cucrteMbl H TexHoaoruu", 09.03.02,
09.04.02 "NudopManimoHHbIE CUCTEMBI B TeXHOJIoTUU" / E. A.
I'puropseBeix, [J. I'. Xadpuzos, P. TI. Xaduzos;
MuHuCTepcTBO HayKH M BhICHIEro oOpa3zoBaHusi Poccuiickoii
Oenepaunn, PI'BOY BO "lloBoimkckuil rocynapcTBEHHBIN
TexHoNnormueckuit  yampepcuter". Momkap-Oma: TIT'TY,
2023. - 91 c. ISBN 978-5-8158-2323-5. DK3eMIUISIPLI: BCETO

5/
https://portal.volgatech.net/b
ooks/Grigorevykh_Modeliro
vaniye_radiotekhnicheskikh_
i_telekommunikatsionnykh

ustroystv_2023.pdf

3oHaUpYIOIINE CUTHAJIbI u ux o0OpaboTka B
PaINOIOKAIIMOHHBIX W PAJMOHABUTAIIMOHHBIX  CHUCTEMax
[TekcT] yuebHOe  Tocobue [V  CTYIEHTOB
paguoTeXHUUYECKNX crennanbHocTed]| / [A. A. PoxeHIoB u
ap.]; mox obmr. pea. A. A. PoxenioBa ; M-Bo o0pazoBaHus u
Hayku P®, ®I'bOY BIIO "IloBomxk. roc. TeXHOJ. YH-T'".
Womkap-Oma: TITTY, 2013. - 325 ¢. ISBN 978-5-8158-1198-
0. Ox3emmsipel: Bcero S50.

50

®ypman, ko AOpamoBuu. CoOBpeMEHHBIE CpeACTBa
HaBHTaIlUM JIETaTEIbHBIX amnmapaToB [Tekcr] : y4e0. mocobue
/ 5. A. ®@ypman, E. A. 3apuunsina; M-Bo oOpa3oBaHus U
Hayku P®, TOY BIIO "Map. TexH. yu-t". Homkap-Oua:
MapI'TV, 2011. - 135 c. ISBN 978-5-8158-0847-8.
OK3eMIUIIPEI: Bcero 21.

21 /
https://portal.volgatech.net/b
ooks/Furman_sovremennye

sredstva_navigacii.pdf

bakynes, Ilerp AunekcangpoBud. PanguonokanoHHBIE
cucteMbl [Tekct] : yd4eb. I BY30B IO CHEIHATHHOCTH
"PagnoanexTpoH. CUCTEMBI" HaIpaBJICHUSA MIOATOT.
muriomup. crienuanuctoB "Pagnorexnuka" / I1. A. bakynes.
M.: Pagmorexnmka, 2004. - 319 c. ISBN 5-93108-027-9.
OK3eMILIPEL: Bcero 49.

49

OJIEKTPOHHBIE OBPA30BATEJIBHBIE PECYPCbI

Hayunas snexrponnas 6ubnanorexka eLIBRARY.RU

http://elibrary.ru

Hayunas snexktponHas 6ubnuoreka «KnbepieHnHka

http://cyberleninka.ru




6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE

NoNe | Aynutopunm st mpoBe- | IlepedeHb OCHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |IeHUs y9eOHBIX 3aHSATHH, oOecrieueHne
CaMOCTOSITENIbHOM pabo-
TBI U IPOBEJICHUS TOCY-
JIapCTBEHHON UTOrOBOM
aTTecTaluu
1. 401 (111) Ananrep nuranus Microsoft Kinect|Microsoft Windows
2.0 for Windows (1), Bumeokamepa|Enterprise, CnpaBounas
203-OPUOH (1), Buneoxamepa VP-|mpaBoBas cucremMa
D50001 (1),|"KoncymnpranT ITroc",
BUAEOMATHUTO®OH XWUTAUYM|Microsoft Office
(1), Buneomaruutopon SONY SLV-|Standard, Arent Dr.Web,
SE620E (1), Bonermerp B7-16 (1),|KomrmiekT 'APAHT-
I'eneparop 1'4-102A (1), I'emeparop|{Mactep, Microsoft
curHanoB yHuBepcanbHbiii DG 1022|Access, Microsoft Visio
(), I'eneparop curnanos|Professional,  Microsoft
YHUBEPCAIbHBIH DG 4102 (2),|Project Professional,

WU3JIEJIME BOJII'A (1), U3JAEJIUE
HOH (1), Uameputens RLC AM-
3123 (1), MHsmepurenbr  ypoOBHs
anekTpomarHuTHoro ¢ona ATT-2593
(1), IBMEPUTEJIb ®A3 ®2-34 (1),
HcTounuk OecriepeOOWHOTO THUTAHUS
Ippon SmartWinner 2000E 1800Bt
2000BA (1), Ucrounuk nutanuss DP
1308A (2), KB-nmepenatuuk "bpur"
(1), JIoozux PST 800 PEL Bosch (1),
Mamuna nuindoBanpHas — yriaosas
HWS 750-125 Bosch (1),
MasTtHukoBass mwuna (1), Monwurtop
LCD LG L1530S 15" (1), Mono6m0K
DELL (1), Myastumerp DM3058E
(1), MymsTmerp AM-1083 (5),
HoytOyx AcerASpire 5920G-
603G25MiT7500 (1), ObopymoBanue
JUIs TIpUeMa CIyTHUKOBOT'O CHUTHAja
(1), OCHUJUIOTPA® Cl1-65 (1),
Ocuumnorpadg uudposoit DS 1052E
(5), Ocrumnorpad mudposoit DS 4054
(1), Ocrunorpad C1-65 (1), ITPUBOP
X1-36 (D), [IpoexTop
mynsTuMennitabii Hitachi CP-X 2510

(1), Pamap @ypyno MI1715 (1),
PAJUOIIEPEJAT TICH025 (1),
Pecusep  Gi-8120 (1), Cencop
Microsoft Kinect 2.0 u€pnerii (1),
CucreMHbIi 010K ASUS
Celeron2400/256mb/80Gb/CD-

RW+cer.un.,Mpitib,  Ki1aB. (1),

Cranok cBepnuiabHbiil (1), Cranums
nasmeHass ATP -1107 (2), Croiika

Microsoft Visual Studio
Enterprise, Kommuexr 1O
A PCHICHHA OCHOBHBIX
II0JIB30BATCIIbCKUX 3a1a4




CrielMaIn3upoBaHHas C 3-Ms
monutopamu liyama (1), TeneBusop
LG42LM580 (1), TEJJEBU30P N101
OPUOH (1), TeneBuzop Polar 37
CTV 4010 (1), TeneBuzop Polar 37
CTV 4015 (1), TEJIEBU30P B3JIC-
51 (1), TennoBuzop SDS HotFind-D
(1), PABOU3SMEPUTEJIb ©2-34 (1),
Opeiizep "Cmapka" S00W (1), X-1-42
(1), Hupkynspuas nuna (1), Oxpan Ha
mratuBe 180x180 cm (1), Kommiekr
yueOHoit mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUINHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB TOCTHKEHUS KOMIIETEHIIMN HAIIPABJIECHBI HA!

- YCBOEGHHE TEOPETUUYECKOIo Marepuasa (00beM 3HaHMM, ITTyOMHA YCBOEHHS), IPEyCMOTPEHHOTO
paboueli mporpamMmoi;

- YMEHHE u3jaraTb MaTepuai (YeTKOCTb, IPaMOTHOCTb M3JIOKEHMSI Marepuaja, TOYHOCTb U
IOJIHOTA BOCIPOM3BEIEHUS YU€OHOIr0 Marepuania);

- YMEHHE IPUMEHSATh TEOPETUUECKUE 3HAHUS NPU PELICHUH NTPAKTUYECKUX 3aJaHUM.

[IIkana OLleHNBaHUS IPEICTABIECHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun onennBanus
2JIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKaTb HECTOYHOCTH B H3JI0KCHUU marcpualia,
HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHU B BBIIIOJIHCHUHA ITPAKTUYCCKUX SaHaHHﬁ.

[IpopBunythiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpolIo

YPOBEHb U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS NpU pEelIeHUun
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBBIKAMU M IPHEMaMH HX BBITOJTHEHUS

Bricokuit ypoBenb |OOyuaromuiicss TIy0OKO W TPOYHO YCBOWIJI TPOTPAMMHBIN|  OTJIMYHO
MaTepHaja, TPAaMOTHO W JIOTHYECKH CTPOWHO €ro H3JIaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOW, MPH 3TOM
oOydaromuiicss He  3aTpydHsAETCS C  OTBETOM  IpHU
BHJIOM3MEHEHUM  3aJIaHus, CBOOOJHO  CIpaBJIsIeTCI  C
3aladyaMH, BOMPOCAMH W JIPYTUMH BHJIAMH TMPUMEHEHUS
3HAHWW, ITOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
TUTEPATypO, TMEPUOJUUECCKUMH HU3JAHUSIMH, TMPABUIHHO
00OCHOBBIBAET TPHUHATHIC pEIICHUS, CBOOOTHO BIaJEeT
pa3HOCTOp0HHI/IMI/I HaBbIKaMH, HpI/ICMaMI/I BBITIOJIHCHU A
MPaKTHYECKUX padoT

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH




Texkymmii KOHTPOJIb YCIEBAEMOCTH OOECHEUMBACT OLEHMBAHHME XOJa OCBOCHMS JUCLUILIMHBI
(MOAyJs1) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOIMH PEUTUHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJOTMYECKONM KapToW IucUUIUIMHBL. [lopsAnok cocTaBieHHs TEXHOJOIMYECKOHM KapThl U
QITOPUTM  TPOBEAEHUSA MPOLEAYPbl OLICHMBAHWS BHUJOB  JESATEIBHOCTH  OOydarouuxcs,
HalpaBJIEHHBIX HA OCBOCHUE 3HAHWUN, YMEHUH, HABBIKOB M/ WM OINbITa JAEATENBHOCTH, IO

HAKOMUTEIILHOM cucTeMe B Oajiax yCcTaHaBJIMBaeTCs MojiokeHueM o cucteme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAHS 00YIAFOIIUXCS
[TpomexxyTouHasi arTecTanus OOydYarOIIMXCsl HAIPaBJICHA Ha OICHUBAHUE PE3YJIbTaTOB OOYyYCHUS
M0 TUCIUIUIAHE (MOYJIIO) ¥ IPOBOUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[TIpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHWi W3 0a3pl (OHIA OICHOYHBIX CpPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

Cemectp 9

1. [ante onpeaenenune 30HbI aencrena PJ1IC u PHC.

2. [Jalite onpeaeneHune paspeLatoLLeit cnocobHOCTU CUCTEMDI.

3. Y710 cneayeT NOHMMATbL NOA TaKMM MapamMeTPOM, Kak CKpbITHOCTb PTC?

4, [ante onpeaenenune ganoHoctu geictens PJ1IC n PHC.

5. [JalitTe onpeaeneHne pagmMoHaBMrauMoOHHOIo NapameTpa.

6. YTO Ha3bIBaETCA NOBEPXHOCTbLIO NOIOXKEHUA U INHUEN MONIOKEHUA?

7. [Haiite onpegeneHune yrna UCTUHHOTO NefieHra (asMmyTa) 1 yrna mecTa Leau.

8. [alite onpegeneHne optTogpoMmun.

9. 9.Kakue coctaBnstowme BEKTOPa CKOPOCTH JIA Heo6XoaMMO N3MePATb NPU ero nocagke?

10. Kak addekT lonnepa ucnonbsyerca ana nusmepeHuna ckopoctu JIA oTHOCUTENbHO NOBEPXHOCTU?
11. Y70 NpeacTasnneT coboli guarpamma ob6paTHOro pacceaHus NOBEPXHOCTM?

12. KaK B3aMMHOEe pacnonoyKeHue Ay4en Anarpammbl HaNnpPaBJ€HHOCTM oNpeaenseT aAfoPUTM BblYUC/IEHUA

KOMMNOHEHT BEKTOPA CKOPOCTU NNeTaTe/IbHOro annapaTa?

13. Ha3oBWTe OCHOBHbIe TaKTUYECKME U TEXHUYECKMEe NapaMeTpbl TUMOBOrO AOMAEPOBCKOro AaTymKa CKOPOCTH.
14. Mouemy 3HaYeHUA ManbIx CKopocTei JIA onpefenaloTcA BbICOKOW OTHOCUTENbHOMN NOrPeLIHOCTbI0?

15. Kakolt BUA, pagMonoKaLmm Mcnonb3yeTcs B AaT4mKe BbICOTbI?

16. YTO NoHMMaeTca Nog, pa3HOCTHOM YacTOTOM B CXeme JaTUMKa BbICOTbI?

17. CKO/IbKO aHTEHH MUCMOo/b3yeTcA B AaTYMKe BbICOTbI?

18. C Kxaxo# LenbIo UCHoIb3yeTcs (pa3oMaHHUITy TMPOBAaHHBIE CUTHAIIBI B CITyTHUKOBBIX PHC?

19. Kakve pasnoHaBUraLMoHHble cMcTembl Ha3blBaloT $pa3oBbiMU?

20. Kakne pagnoHaBUraLMoOHHble CUCTEMbI Ha3blBalOT MMMNYAbCHO-(pa30BbIMM?

Cemectp 10

1. KakoBa AanbHOCTb AeiCTBMA MMNYNbCHO-Pa30BbIX PAaANOHABUIALMOHHbIX CUCTEM.

2. Kakoe nporpammHoe obecneyeHue ucnosbsyerca B UGPHC?



3. KnaccndpukaumaPCAH no npuHumny gencrams.

4, KnaccudpukaumaPCOH no npuHumny 6asmpoBaHus.

5. KnaccudpukaumaPCOH B 3aBMcMMOCTM OT cnocoba M3mepeHusa paccToaHUN.

6. [aTb onpepeneHne pagmMoHaBUraUMOHHOM CUCTEMBI.

7. [aTb onpeaeneHne KOCMUYECKOM HaBuUraumMoHHol cuctemsl (KHC).

8. MepeuncnuTe 3agaum, pewaemble CUCTEMON AanbHel HaBuraumm (PCOH).

9. Kakne meToapl UCNO/b3yoTCA B CNYTHUKOBbIX PHC?

10. .Kak nogpasgensaiotca PHC no pusmnyeckomy npuHLUNY U3MEPEHUN paguoHaBMraLMoOHHOIo napameTpa
(PHM)?

11. Kak nogpasgenstotcs PHC no onpeaensemMomy paguMoHaBUraLMOHHOMY NapameTpy’?

12. Uro Takoe criaXxuBaHUe U SKCTPATTONSIIHS?

13. MepeyncanTb M 0XapaKTepM3oBaTb 3Tanbl 06paboTKM PagNONOKALMOHHON MHPOPMaLUN.

14, KaKkue feicTBMA BKAOYAOT B COCTaB NepBUYHOM 06paboTKM pagmonoKaumoHHo nHpopmaumm?

15. YT0 Ha3bIBalOT BTOPUYHOW 06paboTKOM paanonoKauMoHHON nHpopmauun?

16. KaKkue faHHble onpeaenstoT TPAEKTOPUIO ABUNKEHUA LLean?

17. B 4yem 3aKNIOYAETCSA C/IEXKEHME 32 TPAEKTOPUAMM Lienen?

18. KaKkue KpuTepum Ucnosb3yoTca a41a 0OHapyKeHUs U CONPOBOMXKAEHUA LLenn?

19. YTO TaKoe CTPO6,n B UemM pasinumne mexay MaTeMaTUyeckum n Gusnyeckum ctpobamm?

20. [NA 4ero Hy»KHbl CrnaXmBaHMe 1 IKCTPANONALMUA CUTHANOB?

21. Kak 3agaeTca yyacTok maHespa?

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOUHOM aTTECTAllKU

Bonpocul k Ik3ameny
Cemectp 9

1. Conepxanue u xaccuduKkanus 3a1a4 0OHapyKEHHsI CUTHATIOB. BeposTHOCTHBII XapakTep Habmomaemoro konedanns. [Iposepka
rumotes. [IpocTast u cioxHas THIOTE3a

2. Cratuctnyeckue kpurepun. Kputepuit MuUHUMYyMa cpesiHero prcka (kputepuii baiieca). Kputepuit uneansHoro nabonarens
(xputepnii Korensuukosa). Kputepuit MUHUMyMa CyMMBI YCJIOBHBIX BeposiTHOCTeH omunbok. Kpurepuit Heiimana-IIupcena.

3. [IpaBuna ontuMmanbsHOTO OOHapyxeHus. [IpuHsaTie pemenus. Y cloBHBIHA cpeqauil pruck. IIpaBniio MakcMMyMa aloCTepHOPHOIT
BeposiTHOCTH. DyHKIMS npaBrononobus. OTHOIIEHHE IPaBRoIo[00us. JlocTaTouHas CTATHCTHKA.

4. OGHapyXeHHe IeTepPMUHIPOBAaHHBIX curHanoB. Koppensmuonnsiit naterpan. CornacoBaHHbIH GUIbTP. OTHOIIEHHE CUTHAN/TITYM.
XapakTepUCTUKH 0OHApYKEHUS.

5. ObHapyXeHHe CUTHANA CO CITyJaifHOW HaYaIbHOH (a3oi.
6. O6HapyXeHHe CUTHAA CO CIIyJaifHBIMHU aMIUTUTYION M Ha9aJIbHOH (a3oil.

7. OOHapyxeHHe TaKeTOB UMIYNIbCOB. KOrepeHTHBIH MakeT UMITYJIbCOB CO CIy4aifHON HauyanbHOU (a3oi. HekorepeHTHBIN makerT.
@DiyKTYHpYIOIINE aKeThl.

8. O0HapyXeHHe CITy4ailiHbIX CUTHAJIOB.

9. OnTHMAaNBHBIA IPHEM CUTHAIOB Ha (hoHe HeOenoro myma.



10. PaguonokanuonHnas cranius ooHapyxeHus. CtpykrypHas cxema PJIC obnapyxenus. JluarpaMMa HalpaBJICHHOCTH aHTCHHBI.
[Mpunnun padoter PJIC oGHapyxeHus.

11. ABTOocomnpoBoxaeHue ueiu o ckopoctu. biok-cxema ACII o ckopoctu. JlomiepoBckoe CMeIeHHe 4acTOThI.

12. ABTOCONIPOBOXICHHE 1IENHU 110 HampaBieHHoo. OtHoKaHambHAs cucTeMa. Konnyeckoe ckannpoBanue. AuterHa PJIC npu
KOHMYECKOM CKaHHPOBaHMH. BIoK-cXeMa KOOpANHATOpa ¢ KOHNYECKMM CKaHUpoBaHUeM. [IpuHIuI paboThl.

13. ABTOCOMPOBOXKIEHUE LIEJIH IO HallpaBieHHIO. [IByxKkaHabHas cucreMa. MOHOMMIYJIbCHBIM MeTo 1. biiok-cxema yriomepHoro
kaHana MoHouMITy16cHOM PJIC. IpuaImn paboTsl. J{narpaMma HanpaBIeHHOCTH aHTEHH OJHOTO KaHasia MoHOUMITynscHOH PJIC.

14. ABTOCOTIPOBOXICHHE LIENHU 1O AanbHOCTH. O0O00IMIECHHAS CTPYKTYpHAs cXeMa CIESIIEro H3MEpHUTENs BPEMEHU HMITYJIbCHOTO
paguonansHOMepa. CTpyKTypHas cxeMa CIesIIero HMITylbca paanoaaabHoMepa. Cxema 3axBaTa HMITYJIBCHOTO CIIEISIIETO
paauosaIbHOMEpA.

Cemectp 10

22. MmmynscHble nansHOMepHL. JIoCTONHCTBA M HEOCTAaTKN UMITYJILCHBIX TasibHOMepoB Ha DJIT.
23. Ha3sHauenue, IPUHIKI PabOThl U CTPYKTypa cucteMbl ACTL.

24. Amnanorosas cucrema ACJ] ¢ OJTHEM UHTErPATOPOM.

25. V3151 aHanorosoii cucrembr AC/I.

26. V3ast mupposoit cuctempr AC/I.

27. Juddepennuanphpiii 1eTekTop aHanoroBoi cucremsl ACJI, 670K yIpaBIeHUS CHCTEMBI.

28. bnox nmoucka uenu cucremsr ACJl. Bpemennoit moayinsitop ananoroBoit cucremsl ACJL.

29. AxTtuBHbIe U maccuBHbIe ToMexu PJI cucremsl. [IpuHnmme! 60ps0BI ¢ TOMEXaMu.

30. VMnysibCHO-0IUIEPOBCKas CHCTEMa CEJIEKIIMU JIBIDKYLIUXCS LeNei. Y3IIbl CHCTEMBL.

31. CrpykTypa HMITyJIbCcHO-aomIepoBckoid cructembl C/LL. IIpuHIUI paboThl CHCTEMBI.

32. CucreMa yepecrnepruoaHOl KOMIICHCALUH TTACCHBHBIX MOMEX.

33. Pagnonenenranus, aMIUTHTYJHBIE METO/IBI PaIHOTIEIICHT AIIIH.

34. Cuctema ACH ¢ koHn4eckoii pa3BepTkoil quarpammMel. @opMUpOBaHIE MHOTOJIETIECTKOBON AUArpaMMbl HaIIPaBIEHHOCTH.
35. dopMupoBaHNEe KOHMYECKOH qHarpaMMbl HarpaBieHHOCTH B cucteme ACH.

36. Crpykrypa cucteMbl ACH ¢ koHH4ecKkoi pa3BepTKON AuarpaMMsbl HaIIPaBIEHHOCTH.

37. CornacoBannas ¢punsTpanus, YKII UX cormacoBanHoro ¢punbstpa. Mexanusm padotsr OP.



