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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

eab u3y4yeHus: QAU CIUIIHHbBI:

Hempro pucummimabl  «Pa3paboTka ®W  dKCIyaTalps  paguoTeIeMETPUUYSCKUX
CHUCTEM» SBJIICTCSI OCBOCHHE METOIOB ITOJIYYEHHS TEJIeMETPUUECKON HH(pOpMaIuu OT
KOHTPOJUPYEMOTO 00BEKTA, dbopmupoBanre  MHGOOPMAIMOHHBIX  IapaMETPOB,
OCYILIECTBJICHUSI OIEpalMii CXXaTusd MW 3alluThl WHOpManMM, CHocoOOB Tmepeaadu
MoJIydeHHOW wWHGOpMauK TIO OECHPOBOJHBIM KaHAJIAM CBSI3M, BOCCTAHOBIICHUS
PaguOTENEMETPUIECKUX 3aBUCUMOCTEN HA IPUEMHON CTOPOHE.

3agavyu n3yveHusi TUCUMILUIUHBI:

- JlaTb CTYJEHTaM OCHOBHOM KOMIUICKC 3HAHWH, HEOOXOAMMBIN i MOHUMAHUS

MPUHIUNOB (YHKIITMOHUPOBAHUS PAIUOTEIEMETPUUECKUX CUCTEM;

- chopMUpOBaTh HABBIKM HHXEHEPHOTO aHAIM3a M CUHTE3a PaTUOTEXHUYECKUX

LIETIEA B YCTPOWCTBAX PAUOTEIIEMETPHUH;

- BBIBJIATH CBSI3b HCIIOJB3YEeMOM MaTeMaTHYeCKOW Mojaend ¢ (GU3HYSCKOU

CTOPOHOM UCCIIEAYEMOTO MPOoIECcca UK YCTPOMCTRBA.

Mecto nucuuniaunbl B cTpykrype OIIOIL: peanusyercs B pamMkax BapHaTUBHOU
gacTu (4acTu, opMUpyeMOil ydacTHHKaMu oOOpa30oBaTeJIbHBIX OTHOIIEHUM) Onoka bl.

Jucruminabl (MOIYIH).

Ilnanupyembie pe3yabTaThl 00Y4YeHHUs 10 TUCHHILIMHE!

Kox ILnanupyemMsble pe3yJibTaThl
KOMIIETCHIH I/I]—[Z[l/lKaTOpbl JOCTHIKCHUS KOMIICTCHIIUUN Oﬁy‘{eﬂlflﬂ
o JUCHUIIJINHE

YK-2 3HaTB: 3Haer:
Crniocoben - CIocOOBbl TPOEKTUPOBAHUS pELIEHUS KOHKPETHOH | - METO/IbI
OIIpEACIIATh 3aJjaud IPOEKTa, OMPEAETICHUsI ONTUMAIIBHBIX CIIOCOOOB | MPOEKTUPOBAHMS
KpYT 3aja4 B €€ pelIeHUs], UCXO0/1d U3 IEUCTBYIOIIMX MTPAaBOBBIX HOPM U | pallOTEIEMETPUUECKUX
pamKax MMEIOIUXCS PECYPCOB U OTPaHUYEHUM; CHCTEM.
IIOCTABJIEHHOW | YMeTh: Ymeer:
LENH U - (GopMyIMpPOBaTh COBOKYIMHOCTh B3aMMOCBSI3aHHBIX | - (OPMYJINPOBAThH STallbl
BBIOMpATh 3aJjad B paMKax [IOCTaBJI€HHON 1enu  paboThl, | MOCTPOCHUS
ONTUMAaJIbHbIE o0ecreynBaoIuX e JOCTUKEHNUE; paavoTENEMETPUYECKHUX
CIOCOOBI UX - Ka4eCTBEHHO  peuiaTb  KOHKPETHbIE  33Ja4yd | CUCTEM.
pelieHus, (uccnenoBanus, IIPOEKTA, JESATEIIBHOCTH ) 3a
UCXOJs U3 YCTaHOBJIEHHOE BpeMsl
NEUCTBYIOIUX | Biagers: Baaneer:
MPaBOBBIX - HaBbIKAMH OMpEIENICHUsI O0XHUJIAeMbIX pE3yJIbTaTOB | - HaBbIKaMU
HOpM, pELIeHNs [TOCTABJIEHHBIX 3a/1a4; JKCIITyaTallud  CUCTEM
AMCIOMINXCA - HaBbIKaMU NYOJMYHOTO MPEACTaBICHUS PE3yJIbTAaTOB | PalUOTEIEMETPHUU.
pecypcoB u pelIeHns 3a/1a4 UCCIIEI0BaHus, IPOEKTA, 1EATENBHOCTH;
OrpaHUYEHUN
OIIK-7 (K2) 3HaTh! 3Haert:
Crnocoben — OCHOBHble OcoOeHHOCTH paboTel TATGOpM ® | - NPUHIMIB  PabOTHI
y4acTBOBaTh B | IPOrPaMMHO-ANIAPATHBIX KOMIIJIEKCOB; CHEeIMaTN3UPOBAHHbIX
HACTPOMKE u MPOrpaMMHO-
HaJaJIKe annapaTHbIX




MIPOrpaMMHO- KOMILJIEKCOB.

anmapaTHBIX

KOMILJIEKCOB YMers: YmMmeer:

— TIPUMEHATb COBPEMEHHBbIE CIIOCOObBI HACTPOMKM U | - HAJIAAKY U HACTPOUKY

HaJIaJIK1 MPOTrPaMMHO-aNMapaTHBIX KOMILIEKCOB; IPOrpaMMHO-
anmapaTHbIX KOMILIEKCOB

Baaaers: Baaneer:

— METoJaMH U npuéMaMu, IPUMEHSEMbIMH MPU HaNAJKe | - METOJaMuU

IPOrpaMMHO-AINAPATHBIX KOMIUIEKCOB; TECTUPOBAHUS

— METOJIaMU U CPEACTBAMU TECTUPOBAHHUA, OTJIAAKU U | paAHOTEIEMETPHUUYECKUX

WCTIBITAHUN POTrPaMMHO-ANIAPATHBIX KOMILJICKCOB. CHUCTEM.

IIKC-1 3HaTh! 3Haert:

Crniocoben - TpaBWJIa TEXHUYECKOHW JKCIUTyaTallud CHUCTEM CBSI3M U | - TMpaBHJIA TEXHUYECKON

MIPOU3BOIUTH JTUHUH CBSI3U; JKCILTyaTaluu

pacuersl, - OCHOBHBIE JTambl NPOCKTHPOBAHUS CHCTEM CBS3H U | PaIUOTEIEMETPUUYECCKUX

HEOOXOJIMMBIE | JIMHUM CBA3U CHUCTEM.

JUTS Ymern: Ymeer:

IIPOEKTUPOBAHM | - IPOU3BOJIUTH PACYET CUCTEM CBSI3U U JIMHUN CBA3H - pacuuTHIBaTh

s " napaMeTphl CUTHAJIOB

SKCILTyaTaluu CUCTEM

000pyIOBaHUS pasnoTeNeMeTpun.

CHUCTEM CBi3U U | Binagers: Baageer:

JIMHHH CBSI3H - CHCIMATU3UPOBAHHBIMH ~ METOJMKAMH  pacyera, | - CpeacTBaMu
HaBbIKAMU YT€HHS U (OPMHUPOBAHUA TEXHHUYECKOTO | aBTOMATH3WPOBAHHOTO
3aJ1aHus, CpeacTBaMH ABTOMATH3UPOBAHHOTO | IIPOCKTUPOBAHUS CHUCTEM
MIPOEKTUPOBAHHUS TEJIEMETPHH.

MMKC-2 3HaTh! 3Haer:

Cnocoben - pa3zenbl MaTeMaTH4eCcKOro aHaiu3a, JMHEWHOH | - 3HaeT MaTeMaTU4YeCKui

MIPUMCHSITh anreOpbl, TEOpHH BEPOSITHOCTEH M MaTreMaTHYecKod | GyHIamMeHT

METOMbI CTaTUCTUKH, HEOOXOMUMBIEC IS pabOThl CO CpeAcTBamMH | (YHKIIMOHHUPOBAHUS

WCKYCCTBEHHOT | MAlIMHHOTO OOYUYEHHsSI U ICKYCCTBEHHOTO MHTEIIJICKTA cucrem M.

O UHTEUIEKTA U | YMeTh: Ymeer:

MaIIUHHOTO - TPUMEHATHh METOJbl HCKYCCTBEHHOTO HWHTEIUIEKTa W | - MpUMeHsTh MeTo sl N

o0y4YeHHUs B | MAIMHHOTO OOY4YeHHs B alropuTMax oOpabOTKM | 11  aHajW3a  CHCTEM

3ajayax CUTHAJIOB; panuoTeneMeTpuu.

00paboTKH - TPUMEHATH METOABl HCKYCCTBEHHOTO HHTEIUIEKTa U

CUTHAJIOB, MalIMHHOTO OOYy4YeHHs [UIsi BEPOSATHOCTHOIO aHalu3a

aHanm3a CPEZCTB U CUCTEM CBSI3H;

pe3yabTaTOB M | - NMPUMEHATH METOJbI MCKYCCTBEHHOTO HHTEIUICKTa M

yIIpaBICHUS MallMHHOTO OOy4YeHHMs B 3ajJadyax MaplIpyTH3alHUU

IapaMeTpoB TpauKa U yIpaBJI€HUs CEThIO

CHCTEM CBS3H Baagern: Baageer:

- HaBbIKaMH pPabOThl ¢ HEOOXOAMMBIM TPOTPAMMHBIM | - HaBBIKAMU PabOTHI CO
obecriedeHnemM ISt PUMEHEHHS METOJIOB | CHEIHATN3UPOBAHHBIM
MCKYCCTBEHHOTO MHTEIUIEKTa W MamuHHOTO 00ydeHus B | [10.

3amayax 0oOpaOOTKM CUTHAJNOB, aHalW3a pPe3ylIbTaTOB WU

yIpaBleHUs] TapaMeTPOB CUCTEM CBSI3U

IIKC-3 3HATH! 3Haet:

Cnocoben — o0mme npuHIKUIBE (QYHKIIMOHUPOBAHUS aIlllapaTHBIX, | - TpeOOBaHUS OXPaHBI

YIPaBISTh MPOrPaMMHBIX W TIPOrpaMMHO-alMapaTHBIX CPENCTB | Tpyda mpu  paboTe ¢

3




MH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX CHCTEM;
OpOrpaMMHBIX U
cpencTB MH(OPMALMOHHO-

— IIPUHOUIIBI YCTAHOBKHU H HaCTPOﬁKH IMporpaMmMHOIo

POTrPaMMHO-

anmapaTHbIMUA — ApXUTEKTYpbl  amMapaTHBIX,
cpencTBaMu IPOTrPaMMHO-aNIapaTHBIX
MH(POPMALMOHH | KOMMYHUKAIITMOHHBIX CUCTEM;

o-

KOMMYHHUKAIMO | obecriedeHus;

HHBIX CUCTEM

— QHIVIMHACKUW SI3bIK HA YPOBHE UYTEHHUS TEXHHUYECKOU
JOKYMEHTalluM B  00JacTh  HMH(POPMALMOHHBIX H
KOMITHIOTEPHBIX TEXHOJIOTHH;

paanoTENeMETPUUECKUM
U CUCTEMaMH.

— TpeboBaHUs OXpaHBl Tpyaa mnpu pabore ¢

anmnapaTHbIMH, IIPOrpPaMMHO-aIIIaPATHBIMU u

IIPOrPaMMHBIMM ~ CPEICTBaMU  aJIMUHUCTPUPYEMOM

MH(POKOMMYHUKAITUOHHON CHCTEMBI.

Ymers: Ymeer:

— KOH(pUryprpoBaTh nepudepuitHble yCTpOUCTBa, - I10JIb30BATHCS

— II0JIB30BATHCS HOPMAaTHUBHO-TEXHUYECKON | HOpPMaTUBHO-

JOKyMEHTanue B o0sacTM MH()OKOMMYHMKAIIMOHHBIX | TEXHUYECKON

TEXHOJIOTUH. JOKyMEHTaluen B
obractu
pPaguOTEIEMETPUN.

Baaagern: Baaneer:

— HaBBIKAMHU IIPOBEPKH (HYHKIIMOHUPOBAHUS YCTPOUCTB; | - HAaBBIKAMH IPOBEPKH

— HaBBIKAMU MHCTAJUISLIMU IPOrPaMMHOr0 obecriedeHus | (yHKIMOHUPOBAHUS

JUIS TO/JIEP’KKH pabOTHI M0JIb30BATENIEH; YCTPOMCTB
— HaBbIKAMU HACTPOWKM MPOrpaMMHOTO OOECHeUeHUs | paJuoTeIeMETPHUH.

JUIS TO/JIEP’KKH pabOTHI MOJIb30BATENEH;
— HaBBIKAMHU JIOKYMEHTHPOBAHUS
HACTPONKH IPOrpaMMHOr0 oOecreueHusl.

apamMeTpoB

. COAEP’KAHUE U OFBEM JIUCHHUIIJINHBI

€ YKa3aHHeM KOJIMYeCTBA YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4alonuxcs ¢
npenojaaBaresieM (10 BUJAaM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYIO padoTy

Ounas ¢popma o0yueHust

HaumeHoBaHMe pa3aenoB U TeM

Ay}lHTOpHLIe 3aHATUHSA

Bceero
JK 3

Cam. pao.
Jb P

Pa3zgen 1. OcHOBBI 39 6 6
paanoTeaeMeTpUn

6 21

Tema 1. [Tonatue tenemerpumn.
O6nacTh NpUMEHEHUSI.
Tenemerpupyemsle mapaMeTpsl
(pyHKIMOHANBHBIE U CUTHAJILHBIE).
HNudopmManinoHHO-TeIeMeTpUIeCKUM

13 2 2

KOMIIJICKC.

Tema 2. I'pynnosoit
TEJIEMETPUYECKUN CUTHAI.
Bpemennoe u yacToTHOE
pa3JelIeHNuEe KaHaJIOB.

13




Tema 3. MudopmanuonHo -
tenemerpuueckas cuctema (UTC).
Knaccudukanus UTC. Kananer u
JUHHUH TIePEIavul TeIEeMETPUICCKOM
uHpopmaruu. [TpoBogHbIC THHUA
cBs13u. ONTOBOJIOKOHHBIE JIMHUU
cBs3U. PamnocBsi3p.

13

Pa3pnen 2. Moayasiuus
JIEKTPUYECKHX CUTHAJIOB

39

21

Tema 4. [TousaTue MOTYIALIMH.
["apMoHMUecKre MOTyTUPOBAHHbIE
KosieOaHus. AMIUTUTYTHAS
monynsauusg (AM). OgHoToHaNbHAs
AM. MuororonansHast AM. AM c
MOJIaBJICHHOW Hecyiel (0anancHas
AM). OnnononocHas AM. Ananus
Y3KOMOJIOCHBIX CUTHAJIOB.
KomrmiekcHast orubaroinasi.
AwmmutyaHas orubatomasi. dazopas
¢yukuus. [IpeoOpasoBanue
['unp6epra. CexTp aHaTUTHYECKOTO
curHana. [lomspaas AM.
AnnapaTtHblie peanuzanuu AM.

13

Tema 5. Yrnosas moayisiius (YM).
®da3oBasg Monynsauus. YactoTHas
Monynsauus. CriekTp curHazia ¢
rapMoHu4eckon Y M.

Monynsiuust/ nemoynsmus YM-
curHanoB. KBagparypnas
Moy, UMmynbcHO-KO10Bast
monynsuusg (MKM). CpaBaeHue
NKM, AM, UM u ®M.

13

Tema 6. AMIIIUTYJHO-UMITYJIbCHAS
mMonynsauud. uporHo-uMmnynbcHas
MonyJssanusa. Bpemennast umiynbcHas
Monynsaluusa. MyabTHIUIEKCUPOBaHHE
C pa3zieJIeHUEM 110 YacTOTE U 1O
BPEMEHH Ha IPUMEPE CUCTEMBI
cOTOBOM cBsi3u cranaapra GSM

13

Paznen 3. lllymbl

26

14

10.

Tema 7. TernoBoit mym. JIpo6oBsrit
myM. OIuKKep-1mym.
OKBUBaJIEHTHAs LTIyMOBas
MOIIIHOCTb. DPPEeKTUBHAS IIyMOBast
TEeMIIepaTypa.

13

11.

Tema 8. OTHOIIEHNE CUTHAJ/IIYM.
Koadduuuent nryma. @opmyna ae
®dpumnca.

13

12.

Pa3znen 4. HemoayiaupoBaHHasi
nepegaya

26

14

13.

Tema 9. Iloustue

13




HEMO1yJIMPOBAaHHOMU MEpPEIayu.
MexcuMBOIBHBIC TTOMEXH.
I'mazkoBas nuarpamma. Yacrora
MOSIBJIEHUSA OIIMOOYHBIX OUTOB.

14.

Tema 10. MHoOroypoBHEBbIE
CUTHAJIBI TPU HEMOTYJIMPOBAHHOM
nudposoit nepenaye. EMKocTh
KaHaJja CBSI3U.

13

15.

Pa3nen 5. Hudposasi moayasinus

39

21

16.

Tema 11. Tlonsarue mudpoBoit
MOJYJIALNUUA. AMIUITUTYIHAS
MaHunysauus (AMn). da3osas
MaHunyssaus (OPMn).

13

17.

Tema 12. Ckpam6iiep. JleckpamoOiiep.
Yacrornast manunysauus (UMH).
KBanparypuas manunysuus (KMH).
OWIBTP HIKHUX YaCTOT C
KOCHHYCOH/IaJTbHBIM CTIIa)KHBAHUEM
B KaueCTBE dKBasaiizepa.

13

18.

Tema 13. BelpaBHUBaHME YaCTOTHOU
XapaKTEePUCTUKH KaHaja CBA3U C
MOMOIIBIO A/IAIITUBHOTO (PHIIBTPA.
OXOI0JIaBIEHUE C TOMOILBIO
QJIalITUBHOTO (DMIIBTPA.

13

19.

Pa3nes 6. [lepegaya 1aHHBIX

39

21

20.

Tema 14. HART-npoToko.
MODBUS (cTtangapTHbIH KIIUEHT).

13

21.

Tema 15. Ilony/momHoaymiekcHas
nepenaya. JuddepeHnuanbHbiii 1
a0COJIIOTHBIN CUTHAJL.

13

22,

Tema 16. AcuUHXpOHHas/CHHXpOHHAs
nepenaua. USART. SPI. 12C. RS485.
RS232. RS422. USB. Ethernet.

13

23.

Pa3nen 7. Paguorenemerpuyeckue
CHCTEMBI

34,7

22,7

24,

Tema 17. CucreMsl TenemeTpun
BITJTA

17

11

25.

Tema 18. Menunuuackue
TEJIEMETPHUIECKUE CUCTEMBI

17,7

11,7

KoHTposb:

9

Kouncynbranuu

@PopMa OTYETHOCTHU: IK3aMEH

0,3

Htoro 3a 6 cemectp

252

36

36

18

134,7

HNTOTI'O:

252

O4Ho-3204Hasi popMa 00yUeHHUsI He peaTu3yercst

3aounasi popma o0yueHHsI He peau3yercs




I1l. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBETEHUSI TEKYIIEW 1
INPOMEXYTOUYHOU ATTECTAIIUUA OBYYAIOIIUXCA ITO JMCHUIIJIMHE

Tekymias arrectamus IpoBOAUTCS B (hOpMe KOHTPOJIbHON PabOTHI.

TumoBo BApUAHT KOHTPOJLHOM PadoThI
TecToBble 3a1aHUsA

Al. Ilpouecc, B pe3yapTaTe KOTOPOTO OIMH WM HECKOJBKO MapaMeTpPOB HECYIIETO
KOJICOaHUST U3MEHSETCS 110 3aKOHY MePEIaBacMOro COOOIEHHUs Ha3bIBACTCSI:

1. neTekTupoBaHUE

2. UHTETPUPOBAHUE

3. MOy

4. muddepennrpoBanue

A2. Tlo kxakoil cxemMe MOXXHO OMNPEJECIUTH IMOJHBI COCTaB 3JEMEHTOB U CBSI3U MEXIY
HHAMM PAJTAOTEIEMETPUIECKON CUCTEMBI:

1. pyHKIIMOHANBHAS cXeMa

2. IpUHIUITAAIIBHAS CXeMa

3. CTpyKTypHas cxema

4. anropuTmMUYECKas cxema

A3. Tlepuon nmoBTOpeHus curHaia paBeH 1Mkc. Uemy paBHa yacToTa BTOPOM TapMOHUKHU
CIIEKTpa CUTHajia

1.2 MI'g;

2.1 MI'g;

3.0,5MI'

4.4 MI'ng

A4. Yemy paBHa MIMpUHA CHEKTPA aMIUIMTYAHO-MOIYJHMPOBAHHOTO CHUTHala C HECyllen
4acTOTOM Mg U HAMBBICILIEH YACTOTOM CleKTpa MH(OPMAIIMOHHOTO curHana Qpm

1. 20)0

2.2Qn

3. 0o+

4, (Do-Qm

AS5. Curnanbl, KOTOpbIE TOYHO OIMPEACIICHBI B JIIOObIE MOMEHTHI BPEMEHH HA3bIBAIOTCA?:
1. TucKpeTHBIMU

2. IeTepMUHUPOBAHHBIMH

3. cay4yaliHBIMU

4. uHpOopMaTUBHBIMU

AG6. Curnanpl, MTHOBEHHBIE 3HAUE€HHUS KOTOPHIX HE HM3BECTHBI, a MOTYyT OBITH JIHIIb
peAcKa3aHbl ¢ HEKOTOPOU BEPOSITHOCTHIO, HA3bIBAOTCS:
1. nucCKpeTHBIMU



2. 1eTepMUHUPOBAHHBIMU
3. cIy4yailHBIMU
4. nH(pOpMaTUBHBIMU

A9. YUemy paBHa pa3zMepHOCTb aMILUIMTYIHOTO CIIEKTpa NEPUOIMUYECKOTO CUTHAJIA:
1. PazamMepHOCTH cUTHAaNa;

2. Pa3MepHOCTH CUTHAJIA, JIeJIeHHOH Ha ['11;

3.BTw;

4. Pa3MepHOCTH CUTHaja, YMHOKEHHOW HAa CEKYH]TY.

A10. Kakume wu3 mepeyuCICHHBIX YacCTOT OTCYTCTBYIOT B CIHEKTpE TMEPUOANICCKOM
MOCJIEA0BATEILHOCTH MPSAMOYTOJIBHBIX HUMIYJIbCOB C MEPUOJAOM MOBTOpEeHUs T=IMcC u
JImMTeabHOCThIO T=0,2 Mc?:

1.2 xI'

2.4kl

3.5kl

4.8 kl'n

5.25 kI'g

6. 28 kI'y

B1l. [Ilpouecc BblaeneHuss HMHPOPMAUUOHHOTO (MOAYJIMPYIOLIEr0) CHTHajda U3
MOJTyJIMPOBAHHOTO KOJeOaHusl BBICOKOM (HECYyIel) 4aCTOThl HA3bIBACTCS

B2. 'ayccoB mrym — ciaydaliHbIN CUTHAII, Y KOTOPOTO nmMmeeT (hopmMy rayccoBoit
KPHBO.

B3. ABTOKOppENSIIIMOHHYIO  (DYHKIIMIO  yKa3aHHOTO BUJAa  UMeEET
MPSIMOYTOJIbHBIA UMITYJIBC.

B(T) A

=3

UC MaKe

A 4

~Ty, (i L3

B4. Ilo orHomenuto K cBoiictBam curHana s(t) = s(t +kT),rneT — const, k —
1[eJ10€e YUCJIO CITPABEJIMBO BhICKA3bIBAHUE:

1. KOHEUYEeH BO BpeMEHU

2. HEMIEPUOANYECKUI

3. UMEIOLIMN TUCKPETHBIN CIIEKTP



4. nepuoIuuecKuit
5. 6eCcKOHEYEH BO BpEMEHU
6. UMEIOLINI HEMPEPBIBHBIN CIIEKTP

B5. Pacnosioxure CUrHajibl B COOTBETCTBHUU C MMOPAAKOM HUX aHAJIUTHYCCKHUX BBIpa}KCHI/Iﬁ
UM, AM, BAM, ®OM.:

1.u, = MZUH Cos(wg + 0;)t + MZUH Cos(wy — 2;)t
2. Uy (t) = UyCos(wyt + m,,Sinlt)

3.uy(t) = U, (1 4+ XN, M;Cos;t)Coswyt
4.u,(t) = UyCos(wot + m,Cost)

B6. B pasnokeHun B CHOEKTp MepHOAMYEecKoro curHaga Buaa f(t) = f(—t)
IPUCYTCTBYIOT TOJIBKO COCTaBJISIIOIIAS U COCTAaBJISIFOIINE OTAEIBHBIX
rapMOHHK.

B7. Cnenyrone BUABI MOAYJISAIUHM TPHUMEHSIOT B PaJMOTEXHUYECKUX CHUCTEMax: JJis
repeiayl CUTHAJIOB PAIUOTEIIEMETPUN — MOTYJISIIHIO.

B8. UtoOb! yBemMuuTh TIIyOMHY MOAYJISILIUM MIPH MOTy4eHn AM-CcUTHaIa He0OX0AUMO:
1. yBEAMYUTH AMIUIUTYAY MOAYJIUPYIOIIETO HANPSIKEHUS

2. yMEHBIIUTh aMIUTUTYLy MOJEIUPYIOLIEr0 HAMPSKEHUS

3. YBEIMYUTH YACTOTY MOACIHUPYIOUIETO HANTPSIKEHUS

4. yBETUYUTH aMIUIMTYAY HECYIIETro KoieOaHus

Yacts C.
Cl. Ompenenutb COOCTBEHHYIO YacTOTy W JIOOPOTHOCTh KOHTYpa, OOJaJaroIiero
émkocThio 200 md u akTMBHBIM compotuBicHueM 3,2 OM, eciau COOCTBEHHas IJIMHA
BOJTHBI
KoJiebaHuil KoHTypa paBHa 280 M.

C2. Kontyp Hactpoen Ha dactoTy 20 MIn u wuMeer cieaylolue MapaMeTphl:
WHIYKTUBHOCTb 5 MKI 'H, aKTUBHOE CONTPOTHUBIEHUE 6,28 OM.
Onpenenutp, BO CKOJIBKO pa3 YMEHBIIUTCA TOK B KOHTYpE IpH paccTtpoiike Ha 50 kI 'm.

C3. Kak wm3meHurcs CIICKTp IMMOCJICAOBATCIIBHOCTU TIPAMOYI'OJIBHBIX HMITYJIBCOB, CCJIHA
YMCHBIINUTD JUINTCIIBHOCTD T U IICPUO/ T HUMITYJIbCOB B JIBa pa3a?

C4. B pacnopspkeHUM HMMEETCSl T€HEpaToOp CUTHAJIOB C HEM3BECTHOM CIEKTpaIbHOM
XapaKTEPUCTHUKOM.



1. C moMoImpl0 Kakoro H3MEPUTEILHOTO IpHOOpa BO3MOXKHO OIPEACIUTH
aMIUTATYIHBIN CIIEKTp cUrHaja’?
2. KakoB mpuHIIUII €T0 AeHCTBUS?

HpOMC)KYTOIIHaSI aTTcCTalusa o6yqafonmxc;1 OCYHCCTBIIACTCA B (bopMe OK3aMCHa C
HCIIOJIB30BAHHUECM CICAYIOIINX OICHOYHBIX MAaTCPHAJIOB:

Bonpocel k 3xk3amMeHy
(6 cemecTp, ouHasi popMa 00yUeHH)
1. IlonsTue Tenemerpun. O0macTh NpUMEHEHHUS. TeneMeTpupyeMble MapaMeTpsl

(pyHKIIHOHATBHBIC M CUTHAJIBHBIE).

2. NudopManimoHHO-TENIEMETPHIECKUNA KOMIUIEKC.

3. I'pynmoBoii TenemeTpruyeckuii curaai. BpemeHHoe 1 4acTOTHOE pa3/iesicHue
KAaHAJIOB.

4. Nndopmanmonno -tenemerpudeckas cucrema (UTC). Knaccuduxarnus UTC.

5. Kanansl u nuHuM nepenayu reaeMerpudeckoit nHbopmanmu. [IpoBoaHbIE TUHUU
cBsi3U. ONTOBOJIOKOHHBIE JIMHUU CBSI3U. PainoCBs3b.

6. [ywmsl. TemnoBoii mrym. J[poOoBsrii iryMm. Dnukep-1rym.

/. DKBUBaJICHTHAs! ITyMOBasi MOITHOCTb. D¢ (dEeKTUBHAS ITyMOBas TeMIepaTypa.
OtHomenne curHan/myM. Koapdunuent mryma. @opmyna ge Opumnca.

8. Tlonsarue moxynsituu. ['apMoOHUYECKHE MOTYTHPOBAHHbBIE KOJIEOaHMUS.
Awmrutynnas moaynsanus (AM). OgnoronansHas AM. Muorotonansnas AM. AM
¢ moJiaBiieHHOM Hecyel (6amancHas AM). OgHomnonocHast AM.

9. AHanu3 y3KOMOJOCHBIX curHanoB. KomruiekcHas orubaromias. AMILTUTYTHAS
orubaromas. Pazosas pyukuus. [IpeodpazoBanue ['mnbdepra. Cnekrp
AHAJIUTHUYECKOTO CUTHAJIA.

10.ITonsprast AM. Anmapatasie peanuzanuu AM.

11.YrnoBas monynsinus (YM). dazosas moayssius. YactoTHas moayssiius. CriekTp
CUTHAJIA C TApMOHNYECKON Y M.

12 Monynsimust/ niemonynsitius YM-curnanos. KBagparypHas Mogysisiiusi.

13.UmmnynbcHO-k010Bast Moaysitiust (MKM). Cpasaenne KM, AM, UM u OM.

14. AMnuTy 1HO-UMMyJIbcHast MOAYJIsALUS. [IITUpOTHO-UMITYIbCHAS. MOTYJISIINS.
Bpemennast uMnynibCHast MOJYJISILIMS.

15.MynbTUIIEKCUPOBAHUE C Pa3JIeICHUEM M0 YaCTOTE U MO0 BPEMEHH Ha MpUMepe
CHCTEMBI COTOBOM CBsI3U cTanAapTa GSM.

16.IlonsTHE HEMOMYTHMPOBAHHOM TIepenauu. MexXCUMBOJIbHBIEC TToMeXH. [ Ta3koBas
nuarpamMMma. YacTora MmosiBJICHUS OITHOOYHBIX OUTOB.

17.MHOroypoBHEBbIE CUTHAJIBI IPY HEMOTYIMPOBAHHOM LIU(POBOI mepenaye.
EMKocTh KaHana cBs3u.

18.1TonsTre 1udpoBOr MOAYIAIUU. AMIUTUTYIHAS MaHUTTYJsIus (AMH).
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19.®azoBas manunymsiius (PMu). Ckpam6Oiep. JleckpamOiep.

20.Yacrotnas manunyisius (UMH). Ksagparypraas manunyssmus (KM#H).

21.®UIbTp HIKHUX YaCTOT C KOCUHYCOUAIBHBIM CTJIaKMBaHUEM B Ka4eCTBE
sKBajaiizepa. BelpaBHIUBaHNE YaCTOTHOW XapaKTEPUCTUKU KaHaja CBSI3H C
MTOMOIIBIO aTAITUBHOTO (PUIIHTPA.

22.9X0MO0IaBJICHHUE C TTOMOIIBIO aIAIITUBHOTO (PHIIHTPA.

23.HART-nipotokosr. MODBUS (cTanmaptHsiil kiaueHT). [lomy/momHO Ay IIeKCHas
nepenaya.

24. [luddhepeHnmanbHbIN 1 aOCOMIOTHBIN CUTHANI. ACHHXPOHHAsI/CHHXPOHHAS
nepenaya. USART. SPI. 12C. RS485. RS232. RS422. USB. Ethernet

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOW JIUISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. Kocrun, M. C. ApxurekrypHo-KoHpurypupyemole SDR-TexHOIOTHN
PaIMOMOHUTOPUHTA U TeleMeTpuu : ydeoHoe mocodue : [16+] / M. C. Koctun, A. /I.
SpneikoB. — Mocksa ; Bonorna : Undpa-Unxenepus, 2021. — 148 c. : wi., Tadiu., cxeM. —
Pexum JIOCTyTA: o MIOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=618480 (mata ob6pamienus: 20.03.2024)—
bubmuorp.: c. 144. — ISBN 978-5-9729-0599-7. — TekcT : 27IeKTpOHHBIH.

2. Mopo3, A. I1. OcHOBBI TeOpUHU PAKETHOU TelleMeTpHH : yueOHoe mocoodue : [16+] /
A. T1. Mopo3 ; Texnonmoruueckuii yauepcuteT. — Mocksa : Jlupekr-Menua, 2022. — 412
C. . ui., TaoJI. — Pexxum JOCTYTIA: 1o MOJIHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=685422(nara oOpareHwus:
20.03.2024) — bubmuorp. B kH. — ISBN 978-5-4499-2978-5. — DOI 10.23681/685422. —

TeKcT : JIIEKTPOHHBIN.

4.2. lonoJiHUTEIbHAS JIUTEpaTypa

1. Aynko, b. II. Kocmudeckue paanoTeXHUYECKHUE CUCTEMBI : yuyeOHoe mocooue /
b.II. Aynko ; Tomckuii ['oCymapCTBEHHBIN YHHBEPCHUTET CHUCTEM VYIPABICHUA U
paguosnektponuku (TYCVYP). — Tomck : ToMckuiél rocygapCTBEHHbI YHUBEPCUTET
CUCTEM YTpaBJICHUS U paauodiektponuku, 2012. — 291 c. : un.,tabn., cxem. — Pexum
noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=208643 —
ISBN 978-5-86889-469-5. (narta obpamenus: 20.03.2024) — TekcT : 37eKTPOHHBIH.

2. YepnonsitoB, A. M. becnuioTHble aBUAllMOHHBIE CHCTEMbI : ydeOHUK : [12+] /
A. M. YepronsitoB. — Mocksa : Jlupekr-Meaua, 2024. — 188 c. : mi., Tabn. — Pexum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=714559 —
bubauorp. B kH. — ISBN 978-5-4499-4520-4. — DOI 10.23681/714559. (nata oOpaiieHus:
20.03.2024) — TekcT : JIeKTPOHHBIH.
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V. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOJUMBIX
JUISI OCBOEHM S TUCIHATIIMHBI

Ne Ccplika Ha HaumeHnoBanue pa3padoTku B
nn " . JocTrynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI hopme
1. http://edu.ru/ Poccuiickoe oGpa3oBaHue:
®@enepanbHblii nopraj. Brioyaer CBoOOIHBIN TOCTYI
CCBUIKM Ha TOpPTalNbl M  CaWTh
00pa3oBaTeIbHBIX yUpexKICHU;
TOCYAapCTBEHHBIE 00pa3oBaTENbHbIC
CTaHJIapThI; HOPMaTHBHBIC
JOKYMEHTBI; KaTaJoTl 3KCKypCHH |
00yJaromux MpoTrpaMM.
2. UzBectus BBICIITHIX Y9eOHBIX
https://re.eltech.ru/jour JABCHCHIH POCCHH; CBOOOAHEIH JOCTYII.
PanuosnexrpoHuka: Hay4HbIi
KypHaJ
V1. COBPEMEHHBIE IPO®ECCUOHAJIBHBIE BA3bI TAHHBIX
N NHOOPMALMUOHHBIE CITPABOYHBIE CUCTEMBbI
Perucrpars uepes moboit
YHHUBEPCUTETCKU KOMITBIOTED.
B nanbueiimem
OnexTpoHHO-ONOIHOTeUHAs MPEI0CTaBIISETCS
1. http://www.biblioclub.ru cucrema (3BC) HEOTPaHUYCHHBIH
YHuBepcuTeTckasi OnbJInoTeKa OHIANH WHJMBUAYaJbHBIN 1OCTYN U3
70001 TOUKH, B KOTOPOH
MMEETCs JIOCTYI K CeTH
WHTepHeT
2. www.garant.ru WHdopmannoHHO-IpaBoBO mopTa CBOOOAHBIN JOCTYI
Poccuiickuit nH(OpPMAIIMOHHBIH MOPTAT B
3. www.elibrary.ru 00J1aCTH HayKH, TEXHOJIOTHH, MEAULIMHBI U CBOOOIHBIN 10CTYTI
o0Opa3oBaHUs
Poccuiickasi KOMIIBIOTEpHAsI CIIPABOYHO- .
4, www.consultant.ru CBOOOAHBIIH JOCTYIT
npaBoBas cUCTEMA
IpodeccronaabHbIe 6a3nl JTAaHHBIX:
5. http://kazus.ru CopaBounble  JaHHble 10  auogaM  u | CBOOOIHBIN JOCTYIL
TPaH3MCTOPaM
IIpodeccronanbHbie 60a3bl TaHHBIX:
6. http://www.promelec.ru [TpoMaeKTpOHHUKA - DIEKTPOHHBIE CBOOO/IHBII OCTYII.
KOMITOHCHTBI

VII. JUHEH3UOHHOE U CBOBOJIHO PACITPOCTPAHSIEMOE
INPOI'PAMMHOE OBECIIEYEHUE
[Tpu peanmzaruu y4eOHON AUCITUTUTMHBI IPUMEHSETCS CIEIYIONIEe JTUIICH3UOHHOE
¥ CBOOOJTHO pacrpocTpaHsIeMoe MIPOrpaMMHOE 00eCTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.
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VIlIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYUEHUSI,
HEOBXO/JMUMBIE JUIAA OCYIHIECTBJIEHUA OBPA3OBATEJIBHOI'O
MNPOLECCA IO JUCHUIIVIMHE

VYyebHble  3aHATHS ~ TPOBOJATCA B ayJUTOPUSIX,  YKOMIUIEKTOBaHHBIX
CHEeIUaIN3UpOBaHHON MeOeNblo, B TOM YHCIE CTAllMOHAPHBIMM WM TEPEHOCHBIMU
TEXHUUYECKUMHU CPEJICTBAMU 00yUueHUs (MPOCKTOP, SKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS TPOBOJATCA B CIEUUAIU3UPOBAHHBIX JIAOOPATOPHUSX,
OCHAIIICHHBIX CIIEAYIOMUM 00opyaoBanueM: ociumiorpadsl «Megeon 15010», C 1-65,
C1-68, C1-49, C1-83, C1-55, reneparopsl Hu3kux uvactotr ['3-118, I'HYILI, renepatop
BbICOKHX 4acToT ['4-102, I'4-116, I'4-153, renepaTopsl IpsIMOYTOJBHBIX UMITYJIbCOB ['5-
48, I'5-54, I'6-46, BonsT™meTpsl uppossie B7-4015, B7-30, B7-38, wactoromepst U3-33,
U3-63, Y3-7; m3mepurenp HeNUMHEWHBIX HCKakeHUM C6-11; m3Mepurenp mapaMeTpoB
LCR; croiika YPIIC, TumoBo# KOMIUIEKT y4eOHOTO 0OopyaoBaHus "PagnoaBTroMaruka -
nuHelinble HenpepbiBHbIE cuctembl" PA-JIHC-MPILI; «MmumM-003», UICTOYHUKHA TUTAHUS
b5-47, B5-45; nudpoBoii x\k TeneBH30p, MEPCOHATBHBIA KOMIIBIOTEp, YHHUBEPCATbHBIM
amnrnapaTHO-NIPpOrpaMMHBIM  KoMIuieke «Amuca — CK», MyJIbTUMETpPBI, TECTEPBI,
MOHTaKHbI HMHCTPYMEHT, cTeHA Mo »snekTpousMepenusm HTI[-08.100; kommiekt
TUIIOBOTO J1abOpaTopHOro o0opynoBaHusi «OCHOBbI METPOJOTUM M 3JIEKTPUUYECKUE
m3mepenus» OMOBOUN.001 PBD; nmaboparopusiii crenn PTLHCI-H-K «Paguorexnuueckue
LEMU U CUTHAJIBD; MYJIBTUMETPBI, BOJBTMETPBI, aMIIEPMETPbI, YaCTOTOMEPHI, Mara3uHbI
CONPOTHUBJIEHUH, J1a0OpaTOpPHbIE UCTOYHUKHU NUTaHUs Ha 12 B.

CamocTosiTenbHas paboTa TPOBOJAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOMN
TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u odecrieueHueM J10CTymna
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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