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. HEJIN U 3AJAYA JTUCHUTTJINHBI
Henn:

Bonokonno-ontuueckue auHum cBsazu (BOJIC) sBisroTCst B HacTosALIEe BpeEMsl caMbIMU
OBICTPOJCHCTBYIOIIMMHU U3 BCEX U3BECTHBIX CUCTEM CBs3U. OnTuyeckue Kabeiau HUCHOIb3yITCS
JUIS OpTaHU3aIMK Tele(OHHOW TOPOJICKOM, MEXIYTOpOAHEH M MEXKIYHAPOAHBIX CETEH CBS3H;
Ka0eIbHOr0 TENEBUACHUS; JIOKAJIbHBIX BBIYUCIUTENIBHBIX CETEeH; BOJIOKOHHO-ONTHUYECKUX
JaTYUKOB W Jp. B 1aHHON [AMCLUIUIMHE U37araroTcs OCHOBBI IE€pPEelayd CHUTHAJIOB 11O
ONTOBOJOKHY, HPHUHLMUNBI pabOThl Ppa3IMYHBIX BHIOB ONTHYECKHMX BOJHOBOAOB, HX
XapaKTEPUCTHUKHU.

bosbiiast yacTh 1aGOPaTOPHBIX U MPAKTUYECKUX 3aHATUN MPOBOAUTCS C UCIOIb30BAHUEM
yueObHOoro obopymoBanus kommanuu National Instruments (NI). OcHOBHOH 0OCOOECHHOCTHIO
KOHCTpYKTUBHOTO pemenust pupmsl NI sBisiercs noctpoeHue 60sb1oro Habopa nNpakTUKyMOB
[0 Pa3JIMYHBIM JUCHUIUIMHAM Ha €IWHOW TuiaTdopMe: YHHBEPCAIbHON J1aOOPaTOPHON CTaHIIUU
NI ELVIS. IlporpaMMHBIM oOecCnie4eHHEM [JIsl peajlu3alud IPOCKTOB HAa OCHOBE JTOHU
iaTGopMBI SBIISIETCS cpena Bu3yaibHoro mporpammupoBanust NI LabVIEW. Cpena no3Bosnser
IPOBOJIUTh OOy4YE€HHE B NPAKTUYECKOM, HHTEPAKTUBHOM pEXHME B TakuUX 00JacTsaX, Kak
KOHTPOJIbHO-U3MEPUTEIbHBIE 00OpY/I0OBaHUE, CXEMOTEXHMKA, JJIEKTPOHMKA, AJIEKTPOTEXHUKA,
CHCTEMBI yIIpaBJIEHUs, CPEICTBA KOMMYHUKALIUU U JP.

[IporpaMMa CTaBUT HeJb IO3HAKOMUTH CTYIEHTOB C OCHOBAaMHU TEXHUKU Iepenaydu
CUTHAJIOB B IIM(PPOBOH (opMe 10 ONTOBOJIOKOHHBIM JMHUSAM Ha 0aze COBPEMEHHOro y4eOHOro
00opynoBaHus. 3HAHMSI, MTOJYYEHHbIE Ha JIEKIMSX, 3aKPEIUISIOTCS HA MPAKTUUYECKUX 3aHATUSX.
3aHATHS paCCUUTaHBl HA OJIUH CEMECTP.

B nanHoMm kypce, ¢ 0OJHOM CTOPOHBI, U3y4arOTCsl PU3NUECKHE OCHOBBI PAaCIPOCTPaHEHUS
CBETOBOIO Jy4a B ONTOBOJOKHE, a C JIPYroil CTOPOHBI, PeaIu3yOTCs MpaKTUUYeCKue paboThl 10
TEXHHUKE 00CITY’)KHBaHHsI ONTOBOJIOKOHHBIX JIMHUN CBS3H.

3apaum:

- CHaOIuTh CTYJEHTOB 3HAHUAMU 00 OCHOBaX TEOPHUHM IEpeayl CUTHAJIOB;

- MMO3HAKOMHTH C apXUTEKTYpou yueOHoro taboparopuoro komruiekca NI ELVIS 11
u pacmuputensHoil miaroi EMONA FOTEX;

- BbIpa0bOTaTh y CTYJEHTOB HaBBIKM pabOThl ¢ 000pyAoBaHueM komnaHuu National
Instruments, ucrnonb3yromierocs Npy NOCTPOCHUU COBPEMEHHBIX TEJIEKOMMYHHUKAIIMOHHBIX CeTeH
C ONTUYECKUMH KaHAJIaMU Nepeaul JaHHbIX.

- 3HaHUS ¥ YMEHMs, NPHOOpPETEHHBIE MPH M3YYEHHUU HTOr0 NpeaMera, OyayT
BOCTpEOOBAaHbI MpPH BBINOJIHEHUH KYpPCOBBIX M JTUIUIOMHBIX paboT W B mpolrecce Oyayuiei
npodeccuoHaIbHOMN J1eTeTbHOCTH;

- MMO3HAKOMUTH CTY/ICHTOB C MPUHIIUIIAMH ITOCTPOCHHSI KBAHTOBBIX KOMITbIOTEPOB.

JIaGopaTopHBbIif KOMIIJIEKC TaHHOTO MPAaKTUKyMa NpeaHa3HayeH /Uil 00y4eHHs CTYACHTOB
OpUHLIMIIAM T[epefaud HMH(pOpMalMM [0 ONTOBOJOKOHHBIM JIMHUSAM CBs3M. B pamkax
71a00paTOPHBIX PabOT CTYJEHTHI OCBAaMBAIOT METObI KOJUPOBAHUS U IEKOJUPOBAHHS CUTHAJIOB C
MMIYJIbCHO-KOJJOBOM MOJYJIALMEN, a TaKK€ OCHOBBI ONTHYECKOM (UIbTpAIUM, pa3JesieHus U
00BbEeIMHEHNS] CUTHAJIOB, JIBYHAIPABICHHOM ONTOBOJIOKOHHOM CBSI3U, ONTUYECKUX MOTEPH U JP.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JlaHHbBIN Kypc OTHOCUTCS K BapUaTHBHOM 4acTH 6a30BOro IUKJIA.

BxonHble 3HAaHUS, YMEHUS U KOMIIETEHLIMH CTYJCHTOB, HEOOXOAUMBIEC JUISI U3yUCHMS
JTUCIUIUIMHBI, OMPENENioTcsl UX 0a30BbIMU 3HAHUSMHU, MOJYYEHHBIMH Ha MIIAJIIMX Kypcax
OakanmaBpuaTa TMpH HW3YYEHUHM CJIEIYIOIMX AMCHUMIUIMH: Moaynb  «PacmpocTpaHenue
AJIIEKTPOMATHUTHBIX BOJIHY», «PaTnoTeXHNYECKUE CUTHAIIBI U LIETTN.



I1l.  TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUITVIMHBI
IIponiecc OCBOEHMS MAMCUUIUIMHBI HalpaBieH Ha (OpMUPOBaHHE KOMIIETEHIMH B
cootBercTBUU ¢ PI'OC BO u OIl BO no nanHomy HallpaBJIEHHIO IOATOTOBKH (CHELMAIBHOCTH)
09.03.02 MadopManiiOHHBIE CUCTEMBI K TEXHOJIOTHH

IlepedyeHb MIaHMPyeMBbIX Pe3y/JIbTATOB 00yUYEeHUS 10 JUCHUILUIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH

Komnerenuus HNuaukaropsbl Pe3yabTarnl 00yyeHus
KOMIIeTeHI Ui
OIIK-2. Cnocoben | UIKormk2.2 3HaTh: NPUHLMUIBI  JEHCTBUSA
MMOHUMATh npuHIuUnel | [IpumeHsier cOBpeMEHHbIE | OTACIBHBIX Y3JIOB M 3JIEMEHTOB
paboThl COBPEMEHHBIX | HH(GOPMAIIMOHHBIS anmaparypsl
WH()OPMAITMOHHBIX TEXHOJIOTHH JJISI PELIeHUs | YMETh: U3MEPSThH i
TEXHOJIOTHI U | MpoeCCHOHANBHBIX 3a7a4 | CAMOCTOSTEIBHO MPOBOJUTH

IIPOTPAaMMHBIX CPEJACTB, B
TOM YHUCJIE OTCYECTBEHHOI'O

B.

HUCIBITAHUS ONTHYSCKUX JUHUI
CBA3HU

MIPOU3BOJICTBA, " Brnagerb: OCHOBHBIMU METOIAMH
UCIOJB30BaTh WX  TIpHU panmuopu3MUECKuX  HM3MEPCHUU
pelieHnn 3a1a4 TUIs pa3paboTKu y3IJI0B
npoeCCHOHATLHON pPalMOTEXHUYECKUX  YCTPOWMCTB,
JeSATSIbHOCTH pubdopoB, KOMILUIEKCOB B
COOTBETCTBUH C  PCAJbHBIMU
TpeOOBaHUSIMU,
NPEIbSBIIIEMBIMU K ATUM

YCTpOMCTBAM




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJTINHBI

KOJIM4YeCTBA aKAACMHUICCKHUX JaCcoB

O0beM TMCUUIJIMHBI COCTABJISIET 2 3a4eTHBIX eIMHHUII, /2 4YaCcOB
®opMa NIPOMEKYTOUYHOM ATTECTANUM: 3a4€T C OLICHKOU

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM, € YKa3aHHeM BH/JAOB Y4eOHBIX 3aHATHII M OTBEeJEHHOI0 Ha HHUX

Ne Paszaes nucuIIMHLI/ TEMa Bunbl yueOHo# paboThI, ®opMa TeKylIero
n/H g BKJIIOYAsl CAMOCTOSITENIbHYIO pa0OTy O0y4aromuxcs, | KOHTPOJIs
§ MPAKTUYECKYIO MOJTOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
© (B yacax) dopma
= =~ | IPOMEXYTOHOI
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1 2 3 4 5 6 7 8 9 10

1 Paznen 1. Teopus uudopmauu 1 onTuka 8 9,2 2 2/4 0,2 1 [InceMeHHBIM
TEKYLIUH KOHTPOJIb.
3amura JIP.

2 Paznen 2. BosiokoHHas onTuka 8 11,2 2 214 0,2 3 [TuceMeHHbI
TEKYIIUN KOHTPOJIb.
3amuta JIP.

3 Pasnen 3. BOJIOKOHHO-ONITHYECKUE JIUHUH 8 11,2 2 2/4 0,2 3 ITnceMeHHBIH

CBA3HU

TEKYIIUA KOHTPOJb.
3amura JIP.




4 Paznen 4. ®duzmueckue OCHOBBI MeEpenadu 8 17,2 4/6 0,2 3 [TuceMeHHbBIH

CHTHAJIA 110 ONTUYECKOMY BOJIOKHY TEKYLIUH KOHTPOJIb.
Samura JIP.

5 | Pazgen 5. U3ydyeHne TEXHONIOTHH TIEpeIadn 8 13,2 2/6 0,2 3 [MuceMeHHbIi
U 00pabOTKH ONTHYECKUX CHUTHAJIOB Ha TEKYIIUH KOHTPOJIb.
yuyebHOM sabopatopHoM Komruiekce NI 3amuTa JIP.
ELVIS II ¢ nnatoit EMONA FOTEx

4.2. Ilnan BHeayAUTOPHOI caMocTosiTeIbHOI padoThl ( B ToM uynciae KCP) o0yyaommxes o AMCHUIINHE
CamocTosaTenbHas pabota 00ydJaronuxcs VYuebHo-
Cemectp Ouenounoe MeToaecKoe
Ha3zBanue pazaena, TeMsl BHI CAMOCTOATEbHOM PaBoTE! Cpokn | TpymoemkocTsb CPEIICTBO obecrniedueHne }
BBITNIOJIHECHUS (uac.) CaMOCTOSITEIIbHOU
paboThI
Paznen 1. Teopus nuadopmanuy u ONTHKA 1-2 1
Paznen 2. BomokonHas onTuka 3-6 Hen 3
Paznen 3. BoloOKOHHO-ONITUYECKUE IMHUU CBSI3U Pabora CuyHGGHHKOM, . 7-8 3 HI/ICBMGHH}II‘/’I

8 Paznen 4. ®usnueckue OCHOBBI IEpeaur CUTHAJA 110 CHpaBOHOH JINTEPATYPOH, 9-10 3 TCKYHIHA
OTITHYECKOMY BOJIOKHY MePBOUCTOYHUKAMH, KOHTPOJIb.

Paznen 5. M3ydeHne TEXHOIOTHH TIepeIavyn U 00paboTKu KOHCIICKTOM
ONTHUYECKUX CHTHAJIOB HA YY4EOHOM JIabopaTopHOM 11-12 3
komrutekce NI ELVIS 11 ¢ uraroit EMONA FOTEx
OO61muii 00beM CaMOCTOATEIbHOM PaboThl O JUCIMILIMHE (4ac) 13
N3 Hux o0beM caMOCTOATENbHOW paboOThl ¢ HMCHOJIB30BAHHEM 3JIEKTPOHHOIO O0yYeHUs] H 0

AUCTAHIMOHHbBIX 06p330BaTeJ1bHI)IX TEXHOJOIrui (qac)




4.3. Coaep:xanue y4eOHOro MaTepuajia

Paznen 1. Teopus uHpOpMaLIUK U ONITHUKA

1.1. HcrouHuk, NpUEMHHUK W KaHal nepenayd MHGoOpManMu. XapaKTepUCTUKU KaHaia
nepeaayn HHGOpMaIK. DIEKTPOHHBIE KaHAIIBI CBSA3H U UX OTPaHUYCHHS.

1.2. MHcropwust onTUYECKON CBS3H.

1.3.  BonHbI B cpefax ¢ YaCTOTHOM W NMPOCTPAHCTBEHHOW AMCIIEpCHEl M aHU30TPOIHUEH
OINITUYECKUX CBOMCTB.

1.4. Teomerpuueckas ONTHKA BOJHOBOJHBIX CUCTEM.

1.5. MopoBas Teopusi. BoHoBo1Has nepeava n300paxeHu.

Pa3znen 2. BoiokoHHas onTuka

2.1. OxHO-M MHOIOMOJOBEIE BOJIOKHA. B3anMoIelCcTBHE MO/I.

2.2. DIeKTpOMarHuTHOE 110JIe BHYTPH BOJIOKHA. 3aTyxaHue. Jlucrnepcus Mo.

2.3. CxaTve UMNYJIbCOB U CIIEKTPaIbHOE YIUIOTHEHUE.

2.4. Henuneiinble 3QQeKTsl B ONTUYECKUX BOJOKHAX. BIMsHUE BpEMEHHBIX MapaMETpPOB
CUTHaJla Ha MH()OPMAIMOHHBIE XapPaKTEPUCTUKH CBETOBOJIOKOH. Poyib BHemHedH 000J04YKH
CBETOBOJIOKHA.

2.5. Ilorepu M UCKa)XXEeHUsI B ONTHUYECKOM BOJIOKHE. BonokoHHo-ontuueckue /BO/ natunku
¢usnveckux BenuunH. BBog nH(popMmamyy B BOJIOKHO.

2.6. CoeauHeHUe JBYX BOJIOKOH M METOJbl BO30YXKJEHHS MOJ B BOJHOBOAE. MeTojbl
MOJIYJISIIIMM CBETAa: aMIUTUTYAHAs, (a3oBas, YacTOTHAsA, ABOWYHAS W TMO3HIMOHHO-MMITYJIbCHAS.
MybTUIIIEKCOPBI, Pa3BETBUTEIH U PETPAHCIIATOPHI.

Paznen 3. Bonmokonno-onrtuyeckue muHun cBszu /BOJIC/

3.1. Hudpossie BOJIC nepBoro u BTOporo moKOJICHHUS.

3.2. Ananorossie BOJIC.

Paznen 4. dusnyeckre OCHOBBI IIepeiady CUTHANA IO ONITUYECKOMY BOJIOKHY

4.1. H3ydeHne KOMIBIOTEPHON MOJIENH IIJITAHAPHOTO ONTUYECKOI'O BOJIHOBO/1A

4.1.1. MopoBas CTpyKTypa CUTHaJIa B BOJIHOBO/IE.

4.1.2. XapaKTepHCTUKU MOJI B IUTAHAPHOM BOJIHOBO/IE.

4.1.3. IlpencraBineHue o MOJIOBOM AUCHEPCHUH.

4.1.4. Tlepexom B OJHOMOJIOBBI PEXKHUM, JOCTOMHCTBA M HEIOCTAaTKU OJHOMOJOBBIX
CBETOBOJIOB.

4.2  BBoj M3my4eHHS B ONTOBOJIOKHO

4.2.1 TloHsTue anepTypbl BOJIOKHA.

4.2.2 WV3mepeHwue arepTypHOTO yria.

4.2.3 Pacuer XxapaKTepUCTHK BOJIOKHA 110 U3MEPEHHBIM JaHHBIM.

4.3  Tlotepu B ONITHYECKOM BOJIOKHE

4.3.1 Bunasl noTeps.

4.3.2 Tlotepu B BOJIOKHE ITpH U3rHOE.

4.3.3 Pacuer mapameTpoB BOJIOKHA 10 JaHHBIM U3MEPEHUH.

Paznen 5. MI3yuenue TexHOIOTMY nepeaadu 1 00pabOTKH ONTHUYECKHUX CUTHAJIOB Ha yUeOHOM
naboparopuom xkomruiekce NI ELVIS 11 ¢ mnatoit EMONA FOTEx

5.1.  KonrponsHo-uzmepurenbubie npubdopsl NI ELVIS 11

5.1.1. Iudposoii MyIbTUMETP

5.1.2. Ocummiorpad

5.1.3. HcToYHHK NUTaHUS MOCTOSHHOTO TOKa

5.1.4. Teneparop pyHKUUN

5.2.  3HaKOMCTBO C pacmpuTensHbIM Moayinem FOTEx

5.2.1. H3mepeHue mapaMeTpoB OMOPHBIX CUTHAJIOB.

5.2.2. Moxynb npeobpa3oBareisi peueBbIX CUTHAJIOB.

5.2.3. Monaynb ycumuTens.

5.2.4. OunbTphl HWKHUX YACTOT ¢ yacToTamu cpe3a Ikl u 3xI 1.



5.3.  Koauposanue NKM.

5.3.1. KommpoBaHue CTaTHYECKOTO CHTHaJla TIOCTOSSHHOTO TOKa C (PUKCHPOBAHHBIM
YPOBHEM.

5.3.2. KonaupoBaHH€e CUTHAJIA HAMIPSKEHUS C U3MEHSIEMbIM YPOBHEM.

5.3.3. KoaupoBanue HempepbIBHO U3MEHSIOIETOCS CUTHAIA.

5.4. exomupoanue KM

5.4.1. Hacrpoiika MKM-koznepa.

5.4.2. [exomupoBanue MKM-naHHBIX.

5.4.3. Amnamuzarop criekrtpa.

5.4.4. WccnenoBanue crieKkTpa JEKOAUPOBAHHOTO CHTHAJIA.

5.4.5. BoccraHOBICHHE UCXOIHOTO COOOIICHHUS.

5.5. uckperuzamus u Teopema HalikBucrta npu uMITyibCHO-K0A0BOM Moayssiiuu (MIKM)

5.5.1. OcHOBHBIEC IPUHIHIIBI IPEOOPA30BAHUS AHAJIOTOBOTO CUTHAJIA B IU(DPOBOIA.

5.5.2. Hacrpoiika ogHokanansHOM cuctembl UKM kxoaupoBaHust v IEKOIMPOBAHUSI.

5.5.3. Cmexktp curnana Ha Beixoge MKM-nekonepa.

5.5.4. BrausHUe 4acTOTHI CUTHAJIA HA TOOOYHBIE TAPMOHUKH.

5.5.5. Hanoxxenue cnektpoB u yacrora HalikBucra.

5.6.  MHOKeCTBEHHBIN JOCTYI C BPEMEHHBIM pazjienenueM kananos (TDMA)

5.6.1. Hacrpoiika KM konepa B pesxxume TDM.

5.6.2. Cosznanue nByxkaHanbHoO# cucreMbl PCM-TDM.

5.6.3. YmioTHeHue 1o BpEMEHHU M YacTOTa AUCKPETH3AIHH.

5.7.  JluneliHOe KOJMPOBAHUE JIMHUU U BOCCTAHOBJICHHUE TAKTOBOT'O CUTHAJIA

5.7.1. KoammpoBka curnana B konom Manchester I1.

5.7.2. Kommposka curnana kogom NRZ.

5.7.3. CpaBHHTEIbHbIC XapaKTEPUCTHKH, TOTEPH HHPOPMALIUH TIPH TIepe1aue MOCHUIKH.

5.7.4. WccrnemoBaHue TUHEHHBIX KOJIOB C TIOMOIIBIO ocuiuiorpada.

5.7.5. HccnenoBanue CeKTpaaIbHOTO COCTaBA JIMHEHMHBIX KOOB.

5.7.6. OrneHka KO0B MO Ka4eCTBY CAMOCUHXPOHU3AIIHH.

5.7.7. BoccraHoBieHue curHaiga OUTOBOM CHHXPOHHU3AIINH.

5.8. Ilepenaua naHHBIX uyepe3 ONTOBOJIOKOHHBIE TNHUU

5.8.1. Tlepenarunku v MPUEMHHUKHN ONTHYECKUX CUTHAIOB Ha Tuiare Emona FOTEx

5.8.2. Ilepenaua undopmaruu no npocreimeit BOJIC.

5.9. Coznanne ABYXKaHAJIbHON TEIEKOMMYHHUKAIIMOHHOW CHCTEMBI MHOKECTBEHHOTO
JIOCTYTIa C BpEMEHHBIM pa3/ieJIeHHEeM KaHallOB

5.10. @wunbTpanus, pa3aeicHue u 00beIMHEHHE ONITHYECKUX CUTHAJIOB

5.10.1. ®unbTpanyu ONTUYECKUX CUTHAIIOB.

5.10.2. Pa3neneHne ONTUYECKUX CUTHAIIOB.

5.10.3. O6benuHEHNE ONTHYECKUX CUTHAJIOB.

5.11. JIByHampaBiieHHasi ONITOBOJIOKOHHAs CBSI3b

5.11.1. COopka oJHOHAPABIEHHONW ONTOBOJIOKOHHOMN CUCTEMBI CBS3H.

5.11.2. [IpeoOpa3oBaHuE CXEMBI B IByHAIIPABICHHYIO OMTOBOJIOKOHHYIO CUCTEMY CBSI3H.

5.12. CrekrtpaiabHOE YIUIOTHEHUE CUTHAJIOB

5.12.1. [Tony4eHne CIEKTPATLHOTO YIUIOTHEHHS.

5.12.2. JIByxkaHajbHast CHCTEMA CO CIIEKTPAJIbHBIM YIIJIOTHEHUEM.

5.12.3. TpexkaHaibHasi CHCTEMa CO CIeKTpaibHbIM yiutoTHeHHeM (TDM-WDM).

5.13. Onruueckue notepu

5.13.1. OrieHka MoTeph Ha ONTHYECKUX COCAMHCHHUSX.

5.13.2. Onenka norepr Ha WDM-¢pumbTpax.

5.13.3. UccnenoBanue 3aTyxaHHsl CHTHajla B 3aBHUCHMOCTH OT JUJIMHBI OINTOBOJIOKOHHOTO
Kabens.

5.13.4. Onenka moteph Ha ONMTHYECKOM Pa3BETBHUTEIIE.



4.3.1. TlepeuyeHb CEeMHMHAPCKUX, MPAKTUYECKHUX 3aHATHI U J1a00PaTOPHBIX padoT

Ne Ne HaunmeHoBaHue TpyroeMkocThb Ounenounsie | @PopmMupyembie
I/H | pa3aena CeMUHAPOB, (uac.) cpeacTBa KOMIIETEeHIIH U
U TeMbl | mpakTuyeckux u | Becero | U3 nux (uHaAMKATOPBI)*
JJAa0OPATOPHBIX | YACOB | MPAKTHYECKAs
pabot MOJAr0TOBKA

1 2 3 4 5 6 7

1 P1 I131. Pemenue 6 [Mucemennsrii | OITK-2
3agad o P1. TEeKYIIHI NJKmnk2.2
JIpl. Usyuenue KOHTPOJIb.
KOMIIBIOTEPHOI
MOJeIN
IIJIAHAPHOTO
ONTHYECKOTO
BOJIHOBOJIA

2 P2 I132. Pemenue 6 [Mucemennsrnii | OITK-2
3agay oo P2. TEeKYILLIHUI WJKnk2.2
JIp2. BBog KOHTPOJIb.
HU3IIyYEHUA B 3amura JIP.
ONTOBOJIOKHO

3 P3 I133. Pewenue 6 [Mucemennsrii | OITK-2
3amad o P1. TEKYIIUH NKnk2.2
JIp3. Tlotepu B KOHTPOJIb.
ONTHYECKOM 3amura JIP.
BOJIOKHE

4 P4 [134. Pemenne | 10 [Mucemennsrnii | OITK-2
3agad o Pl. TEeKYIIHUI WJKnk2.2
JIp4. KOHTpPOJIb.
KonTponbHO-
U3MEPUTEIIbHBIC
npubopsI NI
ELVIS I

5 PS5 I135. Pemenue 8 IMucemennsnii | OIK-2
3amad o P1. TEeKYIIUH NKnk2.2
JIpS. KOHTPOJIb.
CrnexTpasibHOE 3amwura JIP.
YILUIOTHEHUE
CUTHAJIOB

4.3.2. llepeueHb TeM (BONMPOCOB), BHIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CTyJIeHTaMH B PAMKaX CaMOCTOATEIbHOI padoTnl (CPC)

Ne Tema 3ananue dopmupyemast NAK
n/n KOMIIETeHLUS
1 2 3 4 5
1 | Pazmen 1. Teopus | OcMbicieHre MaTepHraia JEKIHUi.
nHpopManuu n | [logroroska k I131. OITK-2 VKo
OIITUKA IToaroroska k 3amute JIpl.
2 | Pasnmen 2. | OcmbIciieHUE MaTepralia JIEKIUMN.
Bosiokonnas [TonroroBka k I132.




ONTHKA IToarororka k 3amute JIp2.

3 Paznen 3. | OcmbIciieHne MaTepuaa JIEKIUH.
Bonoxonno- IToxnroroska k I133.
ontuueckue JmHuu | [Toaroroska k 3amure JIp3.
CBSI3U

4 | Pazmen 4. | OcMmbIciieHHE MaTepuaia JEKLINH.
dusnueckue IToxnroroska k I134.
ocHOBbl nepenaun | [Toaroroska k 3awmure JIp4.
CHTHajia o
ONTHYECKOMY
BOJIOKHY

5 | Paznen 5. U3yuenue | OcMbicieHue Matepuaiia JeKIui.
TEXHOJIOTUH IToxnroroska k I135.
nepegadu u | [logroroska k 3amure Jlp5S.
00paboTKu
OIITHYECKHUX
CHUTHAJIOB Ha
yaeOHOM
71a00paTOPHOM
KOMIIJICKCE NI
ELVIS II ¢ mmaroii
EMONA FOTEX

4.4. MeroanuyecKue YKa3aHus M0 OPraHU3aIUN CAMOCTOSITE/ILHOI padoThl CTYI€HTOB

Ha nekumsix wu3naraioTcs JHIIb OCHOBHBIC, HMEIOIIME MPUHIMIIMATILHOE 3HAYEHHE U
HauOoJIee TPYHBIC I MOHUMAHUS U YCBOCHUS TCOPSTHUECKUE U MIPAKTHYECKUE BOIIPOCHI.

TeopeTnueckue 3HaHUS, MOJYYCHHBIE CTYJEHTAMHU Ha JICKIUSAX M MPU CAMOCTOSTEIHLHOM
M3y4YEHUH Kypca Mo JUTEPATYPHbIM UCTOYHUKAM, 3aKPEIUISIOTCS Ha MPAKTHUYECKUX 3aHATHUSX.

[Tpu BBIMONHEHUHU MPAKTUYECKON paboThl oOpariaercss oco0oe BHUMaHHE Ha BBIPAOOTKY Y
CTYJICHTOB YMEHHUS TIOJIb30BaThCS HAYYHO-TEXHUYECKOW JUTEPATypoil, TPAMOTHO BBIMOJHATH H
oOpMIIATH TOKYMEHTAIIHIO.

Tekymass pabota Haa y4yeOHBIMH MaTepuajaMd TPEJICTaBIsAeT COOOW TJIABHBIA BU/T
CaMOCTOSITENNFHOM paboThl cTyAeHTOB. OHa BKIIOYAaeT OO0paOOTKYy KOHCHEKTOB JEKUIUH MyTeM
CHUCTEMaTH3aIlMi MaTepuasa, 3aroJHEHHUS MPOMYIICHHBIX MECT, YTOUYHEHHUS CXEM U BBIICTICHUS
TJIAaBHBIX MBICJIE OCHOBHOTO COJIEp:KaHUs JEKIUU. J[J1s TOro UCIONB3YyI0TCA UMEIOIIHecs: yueOHO-
METOJAMYECKUE MaTepHaIIbl U Ipyras peKOMEHI0BaHHAs JIUTEepaTypa.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JUCHHUITVIMHBI (MOYJIA)

OneKTpoHHas HMH(POPMALMOHHO-00pa30BaTeNibHAsl Cpela yHHUBEpPCUTETa 00ecreunBaeT
JOCTYIl K OJJIGKTPOHHBIM YYEeOHBIM H3/IaHUAM M 3JIEKTPOHHBIM OOpa30BaTEIbHBIM pecypcam,
yKa3aHHBIM B paboyeli mporpaMMe TUCIUTUINHBI (MOIYIIS).

bubnuoreunsiii GOHI YKOMIUIEKTOBAH MEYATHBIMH 3JaHUSIMH U3 pacueta He MmeHee 0,25
SK3EMIUIIpa KaXKAOr0 W3 M3JaHUH Ha OJHOrO oOydaromierocs M3 4YHcia JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIONIYIO AUCHUIIINHY (MOIYJIb).

OO6yuatonmMes o0ecrieueH J0CTyNl K COBPEMEHHBIM MpodecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(OPMALIMOHHBIM CIPABOYHBIM CUCTEMAM, COCTaB KOTOPBIX ONpeAesieTcss B paboyux mporpaMmmax
JUCLUIUINH (MOZYJIEH).

a) nmepeyeHb JUTEPaTyphl

1) bynnes H.M. Ilpeo6pa3oBanue u nepenaya CUTHAJIOB B ONTOBOJOKOHHBIX JIMHUSX



cBs3u [Tekct] : yue6. mocooue / H. M. Byanes ; Upkyrckuii roc. yH-T. - Upkyrck : U3a-Bo UT'Y,
2013. - 129 c. : un. ; 20 cm. - (O6pa3oBarenbHble TexHOJI0oTMK National Instruments). - ISBN 978-5-
9624-0880-4. — (19 3k3.)

2) CxspoB, O.K. BOJIOKOHHO-ONTHYECKHE CETH W CUCTEMBbI CBs3M [Tekcr] : yueO.
nocobue / O. K. CxisipoB. - 2-¢ u3., crep. - CIIO. : Jlans, 2010. - 265 c. : uin. ; 24 cm. - (YueOHUKH
s By30B. CrienmasbHas TuTeparypa). - bubmaumorp.: c. 254-261. - ISBN 978-5-8114-1028-6. — (11
9K3.)

0) CIMCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

B) 0a3bl IaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

1. Hayunas oubmmoreka UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html

2. Bl kaur w  nOpomoipKarmomuxcs — u3ganmid - http://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cqiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT

3. DneKkTpoHHBIN YnTaNbHBIH 321 «budanoTex» https://isu.bibliotech.ru/

4. DnexkTpoHHas OubnmoreuHas cucrema «M3narenberBo «Jlauby http://e.lanbook.com

5. DnektponHas 6ubmuoreunas cucrema «PYKOHT» http://rucont.ru

VI.MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE JUCHUILINHEI
(MOJTYJIST)

6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:
Kinacec OBM, ayautopust 323 A, ocHalieHHasi BBIYMCIUTENbHOM TEXHUKOH, crienraibHbM [10
1 CBOOOIHBIM JIOCTYIIOM B ceTh Internet.

6.2. IlporpammHoOe oGecrieyeHue:

1. ABBY PDF Transformer 3.0 [Taket u3 10 Hemmennbix nunien3uii Per Seat (10mu.) EDU.
Kon mosummu: AT30-1S1P10-102 Kotuposka Ne 03-165-11 ot 23.11.2011. beccpouso.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Kontpakr Ne 03-013-14 ot
08.10.2014.Homep Jlunenzun Microsoft 45936786. beccpouno.

3. WinPro10 Rus Upgrd OLP NL Acdmc. Cy6muriensuonnsiii joroop Ne 502 or 03.03.2017
Cuer Ne ®P3- 0003367 ot 03.03.2017 Axt Ne 4496 ot 03.03.2017 Jlumenzuss Ne 68203568.
beccpoyno.

4. Kaspersky Free (exxeronno oOnomisiemoe [10). VcinoBus ucnonb3oBaHUsS MO CCBUIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouro.

5. NI LabVIEW ™ 2013 Professional Development System. — National Instruments, 2012

6. NI Educational Laboratory Virtual Instrumentation Suite 11 Series (NI ELVISmx for NI
ELVIS & NI myDAQ). — National Instruments, 2011

7. LabV 2013 Control Design and Simulation Module, NI Multisim Education Edition. —
National Instruments, 2012

6.3. TexHn4yeckue M JIeKTPOHHbIE CPeACTBA:

MynabTUMEIUHHBIA TPOEKTOP, FKpaH (110 HEOOXOJUMOCTH), MEJIOBasl MJIM MapKepHas JOCKa.

1) JlaBopaTopHble CTEH]IbI IO MCCIEI0BAHUI0 OCHOBHBIX XapaKTEPUCTUK ONTHUYECKOTO
BOJIOKHA.

2) Jla6opatopusrit komrieke NI ELVIS 11 u pacmmuputensaas miata EMONA FOTEx ¢
HabopoM (PyHKIIMOHAIBHBIX OJIOKOB.

3) CoBpeMeHHbIE KOMIBIOTEPHI (HOYTOYKH), MMEIOUIME OOCTYN K JIOKaIbHOW CEeTH
YHHUBEPCUTETA U BbIXOJ B MIHTEpHET.
4) Ha kaxx1oM KOMIIBIOTEpPE YCTAHOBJEH JIMIIEH3WOHHBIM NporpaMmHbli makeT NI

LabVIEW 2013. MMeroTcsi CIUCKU 33JaHUN M METOAMYECKOE PYKOBOJCTBO B 3JIEKTPOHHOM U
II€YaTHOM BUJIE.


http://library.isu.ru/ru/resources/edu_resources/index.html
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://www.kaspersky.ru/free-antivirus/

VII.OBPA3OBATEJIBHBIE TEXHOJIOI' MU

Ha nexuusix MCHONB3YIOTCS aKTHUBHBIE METOJBI OOydeHHs! (KOMIBIOTEPHBIX CHUMYJISIIHA,
pa3bop KOHKpeTHBIX cuTyanuil). [lpakThuueckue 3aHATHS MPOBOASTCS B MHTEPAKTHUBHOU (opMme.
JlaboparopHubie paboThI MPOBOATCS € Ucoyib3oBanueM [I9BM ¢ mocneayromieit 3ammToi.

VIII.OHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIUEI'O KOHTPOJISI 1
MMPOMEXYTOYHOM ATTECTAIINA

Texylmuil KOHTPOJIb peau3yeTcsl B BUJIE MUCbMEHHOIO TeKyllero KoHTposa Ha I1131-1135,
npu 3anute JaboparopHeix padot JIP1-JIP5. Tekymuii KOHTpOJIb HaIpaBieH Ha BBISIBICHUE
chopmupoBanHocTr komrereHIuu OITK-2.

[TprMepHBIe BOIPOCHI IS TEKYIIET0 KOHTPOJIS:

1) IMouemy Ha MpaKTHKE MPUMEHSAETCS BOJIOKOHHBIM CBETOBOJ, COCTOSIIMIA U3 CEPAIICBUHBI
0001104KH?

2) Kakyto poss urpact UKM-konupoBaHue B cCTEME CBSI3H?

3) Ilpusenute cxemy obpazoBanus MKM-curHana.

4) Yro Takoe kaap B cucreme UKM-koaupoBanus?

5) Yto Takoe Irar KBaHTOBAHHMsI?

6) OOBsSICHUTE, YTO MOKA3bIBACT KAXK/IBI MMITYJIbC TAKTOBOTO CUTHAJIA?

7) CKoJIbKO OMT MEX/Ty UMITYJIbCAMHU B CUTHAJIE KaapoBoil cuaxporusaiuu (FS)?

8) MUzobOpasute koj, reaepupyembiii MKM-koaepoB, mpu mojade Ha €ro BXOJ MOCTOSHHOTO

HanpspkeHus B 1 B.

9) KakoBbI OCHOBHBIC ATaIlbl BOCCTAHOBJICHUS [IEPEIaBACMOT0 COOOIICHUS?

10) Yto Takoe 1ryM KBaHTOBaHHUs?

11) Kak mocruraercsi ciHXpoHHOCTh padotel UKM-nekonepa u UKM-konepa?

12) Kakum OymeT BOCCTAaHOBIICHHBIN CUTHAI, €CIIA B CXeMe BOCCTaHOBIICHHs (pucyHKH 4.7 u 4.8)

HCIIONB30BaTh GriibTp ¢ yactoToit cpeza 100 ['a?

13) Yro onpenensier mapameTp HacTpoiiku aHanusaropa crekrpa (DSA) Frequency Span?
14) TTo BepTHKAIBHOM IIKAJIC B aHAJIHM3aTOPE CIIEKTPa OTKJIABIBACTCSI MOIIHOCTh CUTHANA B 1b.

ITouemy Bce MoOOUYHBIE TAPMOHUKHU UMEET OTpULIaTeIbHOE 3HaUeHe B 1b?

15) Yrto o3HauaeT OTIMYKE IBYX TAPMOHHK JApYT OT Apyra Ha 100 1b?

16) Uro takoe yacrora HaiikBucra?

17) Tlouemy Ha pucyHke 5.2 TpaduK COCTOUT U3 OTICIBHBIX TOYEK, HE COCAMHEHHBIX MEKIY
coboi?

18) U3 kakux cooOpa)keHUi BEIOUPACTCS YaCTOTa TUCKPETH3aUuH?

19) Yrto Ha3pIBaeTCs IIyMOM KBAaHTOBAHHMs?

20) ITouemy mociie 1EKOJUPOBAHUS B CUTHAJIC TOSBIISIFOTCS TOOOYHBIE COCTABISIOIINE?

[IpumMep 3aJaHUM K TPAKTHUSCKIM 3aHATHIM:
1) PaccuuTaiite K03¢ppunmeHt nepeaayn GuiabTpoB B 1b mo dpopmyne (1) 3a Vi Hy)KHO B3Th
aMIUTUTY/Ty KCXOHOTO CUTHAJIa C TeHEepaTopa.
Kup) = 20 1g (222) (1)
BX
[IpoBeauTe M3MepeHUs MPU PaA3HBIX YACTOTAaX HCXOJHOTO «HE(PUILTPOBAHHOTO» CHUTHAJA
(500 T'u, I1xlm, 2xlm, 3k, 4k, Skl'm). Yacrora MeHseTcss B HacTpoikax (pyHKIMOHAILHOTO
reHeparopa.
CoxpaHsiiTe CKPUHIIIOTH OKHA TIPOrPaMMBbI OCITMILIOrpada mocsie ero HaCTPOUKH.

2) Hcnonp3ys CBOICTBa ONTHYECKHX pPa3BETBHUTENCH, HAPUCYHTE CXEMy JIBYHAIPABICHHOM
JUHUW CBSI3M, B KOTOPOM MOTYT TEpeNaBaThCsl AHAJIOTOBBHIA CHUTHaN (cooOmieHue 1) u
1ndpoBoii curHan (cooOIieHre 2) Mo OJHOMY ONTOBOJIOKHY B 000MX HampaBleHHUsX. T.e.
OJIMH TIOJIL30BAaTElb MepeaéT aHAIOTOBBIN CUTHAJI BTOPOMY IOJIh30BATEII0, HAXOASAIIEMYCS




Ha APYroM KOHIIE JIMHUU CBs3U. OZHOBPEMEHHO MEPBHI KIMEHT MoiydaeT HudpoBoii curaan
OT BTOpOro KiaueHTa. i oruéra n3oodpazure OJI0K-CXeMy TaKOW JTMHUN».

OueHoYHbIe CPeACTBA /I MPOMEKYTOUHOI aTTecTanuu (B popMe 3aUeT ¢ OLEHKOIH).

[TpomexyTouHas aTTecTalys HANpaBjiIeHA Ha MPOBEPKY CHOPMUPOBAHHOCTH KOMIETCHIUU

OIIK-2 u npoBoauTcs B hopMe 3adera ¢ orieHkoi. @opMa npoBeIeHUs 3a4eTa — yCTHBIN 10 OmieTam
WJIM IUCBMEHHBIH 110 OnieTaM.

MaTepI/IaJ'IBI AJI1 IPOBEACHHN A TCKYIICT'O Y IIPOMEXKYTOUYHOTI'O KOHTPOJIA 3HAHUM CTYACHTOB!

No Kommerenimm,
n\_n Bua xontposs Koutponupyembie TeMbI (pa3iesns) KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 CobGecenoBanrie  mpu | [loTepu B ONTUYECKOM BOJIOKHE OITK-2
3alUTe OTYeTa
5 CobecenoBannie  npu | Koguposanue KM OI1K-2
3alUTe OTYeTa
CoGecenoBanne  nipu | JexomupoBarrne KM
3. OIIK-2
3alUTe OTYeTa
Juckpernsanus u reopema HalikBucra
CobecenoBanne  1pu .
4, sammTe OTUETA Ipy UMIYJIbCHO-KOAOBOM Moxymsituu | OITK-2
(MKM)
MHOXX€eCTBEHHBIH JOCTYI ¢ | OIIK-2
CobecenoBanne  mpu
5. SAIHTE OTHETA BPEMEHHBIM  Pa3JCJICHHEM KaHaJOB
(TDMA)
CobecenoBanne  npu | JIuneiitHoe koaupoBanue muHMA u | OIIK-2
3alUTe OTYeTa pereHepanysi TAKTOBOTO CHTHaja
CobGecenoBanue  npu | [lepenaya JTaHHBIX yepe3 | OIIK-2
3alUTE OTYETA ONTOBOJIOKOHHBIE JINHUU
CobGecenoBanue  mnpu | OunbTpanms, pazzeneHue u | OIIK-2
3alIUTE OTYETA 00bEIMHEHNE ONTUYCCKUX CUTHAJIOB
CobGecenoBanrie  mpu | [IByHamnpaBieHHas omnrtoBoiokoHHas | OITK-2
3alUTE OTYETA CBSI3b
CobecenoBanne  npu | CriekTpanbHoe yruioTHeHue curaainos | OINK-2
3alIUTE OTYETA
6. TectupoBanue Bce pasgensl OIIK-2
7. IToaroroBka k 3auery Bce paznenst OI1K-2

IIpuMepHBIi CIUCOK BOIPOCOB K 3a4€Ty

OcHOBHbIE NPUHLUIIBI ITEpe1adk HU(PPOBBIX CUTHAIOB

IIepenauya cBeTa 0 ONTUYECKOMY BOJIHOBOLY.

OnToBOJ0KHO. THIIBI, XapaKTEpUCTUKU U IPUMEHEHHE.

IToTepu B BOJIOKOHHO-ONITUYECKUX JIUHAX CBA3H.

Apxurektypa yuedHoro jgaboparoproro komrmiekca NI ELVIS 11

Tunuynbie mapaMeTpsl HACTPOUKH LIUPPOBOTO ocuuiIIorpada.

OcHoBHbIE (YHKIIMOHATIbHBIE OJIOKHU pacuipuTenbHoro Mmoayis Emona FOTEXx.
[Tpuamunsr UKM-koaupoBanust.

Amnanoro-1udpoBoe nmpeodpa3oBaHueE.

Meroanka UKM-nekonupoBaHus.

Teopema HaiikBucra. Yactora HalikBucra. J{luckperrsanus curdania.
[Tpuniuns! nuHeitHOrO KoaupoBaHus curHana. Ludposoit curnan. TTL. bunonspuslii kox
NRZ.

budasznsiii kox (Mmanuectepckuii) Bid.

Jluneninbrit kox RZ-AMI. DHepreTuyeckue 3aTpaThl IPU KOJIUPOBAHUH.
BoccranoBnenue curnana OUTOBON CUHXPOHM3ALUMHU (TAaKTOBOI'O CUTHAJIA).




- Opraauzanus AByHaNpaBIeHHOW TUHUY epeaadn HHGOpMaIUu.

- Mertonst TDMA u FDMA 1nipu MyibTHUILIEKCUPOBAHHH.

- IIpeobpa3oBanue curHanga u3 CBETOBOM ()OPMBI B IJIEKTPHUUECKYIO U HA0OOPOT.
-  DunpTpanus ONTUYECKUX CUTHAIIOB.

- OObenrHEeHNEe ONTHYECKHX CHTHAJIOB.

- Pa3zgenenue onTuYecKuX CUTHAJIOB.

- CnexkTpallbHOE YIUIOTHEHHE.

- Opranuzanusi MHOTOKaHAJIbHOW ONTHYECKOH JIMHUU CBSI3H.

- Omnpenenenue k03P PUIMCHTA 3aTyXaHUS ONTHYECKOTO KaOells.

[Tpumep TecTOBBIX 3alaHU U1 TpOoBepKU chopmupoBaHHOCTH KommeTeHnu OITK-2:
1. Yro mnpowusoiaer ¢ LUPPOBBIM ONTHYECKHMM HMIyabcoM 0l B MHOroMoa0oBOoM
OIITOBOJIOKHE IIPU BO3JEHCTBUM Ha HEro Moj1oBoi nucnepcun? IlpeBpaTurcs B:
a)l
0)0
B) 11
r) 01
2. 3a cyet Kakoro (U3NYECKOro SBJICHNUS BO3MOXKHA OpraHU3alus IByXCTOPOHHEN CBSI3U
BOJIC no tumy - oAHOBOJIOKOHHAS! OHOTIOIOCHAS OTHOKa0eIbHAs |
a) TOJIIPU3ALIHS
0) nucnepcus
B) IIPEIIOMJICHUE
r) qudpakuus
3. Jl1s TOro 4To0Bl MOJYYUTH OJTHOMO/IOBOE ONTOBOJIOKHO HEOOXO0AUMO:
a) YBEJIMYHUTDH Pa3HUILY MEXY MTOKA3aTEISIMH MPEIOMIICHHUS BHYTPEHHEH 1 BHEITHEH
000JI0OUKH CBETOBOJA
0) YMEHBILUTh PAJINYC CEP/LIEBUHBI CBETOBOAA
B) YMEHBILIUTb JUIMHY BOJHBI ONITUYECKOTO U3ITydeHHUs
') BApUAHTHI a), 0), B) BMECTE
4. ITpu yBenMueHUH JUaMeTpa CepLIeBUHbBI ONTOBOJOKHA allepTypa ONTOBOJIOKHA:
a) YBEJIUYUTCS
0) YMEHbBIIIUTCS
B) HE U3MEHUTCA
') MOXKET YBEJIMUUTHCS, MOXKET YMEHBIIUTHCS
5. KaK U3MEHHUTCS OTHOCUTEIILHBIN TI0Ka3aTeNb MPEIOMIICHUS TIPU U3THOE ONTOBOJIOKHA!
a) YBEJTUYUTCS
0) YMEHBIIUTCSA
B) HE U3MEHUTCSA
') MOXKET YBEITMIUTHCS, MOKET YMEHBITUTHCS
6. Kakoii mapameTp BIMs€T Ha KOJIMYECTBO MOJI B MHOTOMO/JJOBOM ONTOBOJIOKHE:
a) JUTMHA BOJTHBI ONTHYECKOTO U3TyIeHUS
0) mokasareiu MpeJoMIICHUs] BHYTPEHHEH U BHEIIHEH 000JI0UKH CBETOBOIA
B) painyc CEpIICBHHBI CBETOBOIA
') BApUaHTHI a), 0), B) BMECTE
7. Hcnonp3oBaHWE KAaKOTO ONTOBOJIOKHA MPEANOYTHUTENIFHEH TIPU  MMOCTPOCHHUH
MarucTpaibHbIX CeTei?
a) MHOTOMOJIOBOE CO CTYIEHUYATHIM ITOKa3aTelIeM MPETOMIICHHS
6) MHOTOMOJIOBO€ C T'PAJAMEHTHBIM ITOKA3aTeNIeM MPEIOMIICHHS
B) OJTHOMOJIOBOE
r) 63 pa3HUIlbI
8. Uemy paBHsieTcst uncioBas arneprypa NA ONTOBOJOKHA C TOKa3aTesIMU TPEITOMIICHHS
cepaueBuHsl N1=1,44 u BHemHel o0omoukn N2=1,43:



a) npumepHo 0,34
6) mpumepno 0,17
B) mpumepHo 0,085
1) nmpumepHo 0,68

Pa3zpa6orumnk: yfi“wb noueut Kumxun C.U.

[Iporpamma coctaBieHa B cooTBeTcTBuH ¢ TpeboBanusmMu OI'OC BO no HanpasiieHnio 1 npoduiito
noarotoBku 09.03.02 UndopmanmoHHblie CHCTEMBbI H TEXHOJIOTHM.

[TporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapsl paauoPU3NKA U PATUOIIECKTPOHUKH
«24» despas 2025 r. nmpotokos Ne 8

N.0. 3aB. xadeapoit Konecuux C.H.

Hacmosuwas npoecpamma, He Mmodcem Ovimb GocnpouzgedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvi-pa3spabomuuxa npocpammol.



