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. HEJIN U 3AJAYA JTUCHUTTJINHBI
Henn:

Bonokonno-ontuueckue auHum cBsazu (BOJIC) sBisroTCst B HacTosALIEe BpeEMsl caMbIMU
OBICTPOJCHCTBYIOIIMMYU M3 BCEX M3BECTHBIX CUCTEM CBs3U. Onrudeckue Kabeiau UCHOIb3YyITCS
JUIs. OpTaHU3aIy Tele(OHHONW TOPOJICKOM, MEKIYTOpPOAHEH M MEXIYHApOIHBIX CETeH CBA3M;
Ka0eIbHOr0 TENEBUACHUS; JIOKAJIbHBIX BBIYUCIUTENIBHBIX CETEeH; BOJIOKOHHO-ONTHUYECKUX
JaTYNKOB M Jip. B paHHON NAMCLUMIUIMHE U3JararoTcs OCHOBBI IIE€peladd CUTHAJIOB 110
ONTOBOJOKHY, HPHUHUUIBI pabOThl pPa3IUYHBIX BHUAOB ONTHYECKUX BOJHOBOJOB, HX
XapaKTEPUCTHUKHU.

bosbiiast yacTh 1aGOPaTOPHBIX U MPAKTUYECKUX 3aHATUN MPOBOAUTCS C UCIOIb30BAHUEM
yueObHOoro obopymoBanus kommanuu National Instruments (NI). OcHOBHO#I OCOOCHHOCTBIO
KOHCTPYKTUBHOTO pemenus pupmsl NI sBisercs noctpoeHne 60sbioro Habopa npakTUKyMOB
[0 Pa3JIMYHBIM JUCHUIUIMHAM Ha €IWHOW TuiaTdopMe: YHHBEPCAIbHON J1aOOPaTOPHON CTaHIIUU
NI ELVIS. IlporpaMMHBIM oOecCnie4eHHEM [JIsl peajlu3alud IPOCKTOB HAa OCHOBE JTOHU
wiaTGopMBI SBIISIETCS cpena Bu3yalbHoro mporpammupoBanust NI LabVIEW. Cpena no3sonsier
IPOBOJIUTh OOy4YeHHE B IPAKTUYECKOM, HHTEPAKTUBHOM pEXHME B TaKuX 00JacTsax, Kak
KOHTPOJIbHO-U3MEPUTEIbHBIE 00OpY/I0OBaHUE, CXEMOTEXHMKA, JJIEKTPOHMKA, AJIEKTPOTEXHUKA,
CHCTEMBI yIIpaBIIEHUs, CPEICTBA KOMMYHUKALIUH U JIP.

[IporpaMMa CTaBUT HeJdb I[O3HAKOMUTH CTYAEHTOB C OCHOBAaMHU TEXHUKH IepeJadu
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, ¢ 0JJHOM CTOPOHBI, U3y4arOTCsl (PU3NYECKUE OCHOBBI PAaCIPOCTPAHEHHUS
CBETOBOIO Jy4a B ONTOBOJOKHE, a C JIPYroil CTOPOHBI, PeaIu3yOTCs MpaKTUUYeCKue paboThl 10
TEXHHUKE 00CITY’)KHBaHHsI ONTOBOJIOKOHHBIX JIMHUN CBS3H.

3apaum:

- CHaOauTh CTYIEHTOB 3HAHUAMHU 00 OCHOBaX TEOPHUHM NEpeaayd CUTHAJIOB;

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

- BbIpa0bOTaTh y CTYJEHTOB HaBBIKM pabOThl ¢ 000pyAoBaHueM komnaHuu National
Instruments, uCHOIB3YOLIETOCS NIPU OCTPOEHUU COBPEMEHHBIX TEJIEKOMMYHUKALIMOHHBIX CETEN
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 J1eSTeTbHOCTH;

- MTO3HAKOMUTH CTY/I€HTOB C MPUHIUIIAMH [TOCTPOSHHS KBAHTOBBIX KOMITBIOTEPOB.

JIaGopaTopHBbIif KOMIIJIEKC TaHHOTO MPAaKTUKyMa NpeaHa3HayeH /Uil 00y4eHHs CTYACHTOB
OpUHLIMIIAM T[epefaud HMH(pOpMalMM [0 ONTOBOJOKOHHBIM JIMHUSAM CBs3M. B pamkax
71a00paTOPHBIX PabOT CTYJEHTHI OCBAMBAIOT METO bl KOJUPOBAHUS U JIEKOIUPOBAHHSI 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

JlaHHBIN Kypc OTHOCHUTCSI K BapUaTUBHOM YyacTH 0a30BOro IUKJIA.

BxonHble 3HAaHUS, YMEHUS U KOMIIETEHLIMH CTYJCHTOB, HEOOXOAUMBIEC JUISI U3yUCHMS
JTUCIUIUIMHBI, OMPENENioTcsl UX 0a30BbIMU 3HAHUSMHU, MOJYYEHHBIMH Ha MIIAJIIMX Kypcax
OakanmaBpuaTa MpPU U3YUYEHHM CIENYIOIUX IUCHMIUIMH: MOAYJIb «MeTolbl MaTeMaTH4ecKoi
¢buzukn", «PacnpocTpaHeHuEe AIEKTPOMArHUTHBIX BOJIHY, «PanoTexHn4eckue CUrHaIbI U [eTTH.



I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JTUCHUIIJIMHBI
IIponiecc OCBOEHMS MAMCUUIUIMHBI HalpaBieH Ha (OpMUPOBaHHE KOMIIETEHIMH B
cootBercTBUU ¢ PI'OC BO u OIl BO no nanHomy HallpaBJIEHHIO IOATOTOBKH (CHELMAIBHOCTH)

03.03.03 Pagnodusuka

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

(byH1aMEeHTAIBHBIC 3HAHUS
13 00J1aCTH paauoU3UKU

Komnerenuus HNuaukaropsbl Pe3yabTarnl 00yyeHus
KOMIIeTeHI Ui

IIK-2. Crnoco6en mouumath | MAKmk2 3 3HaTh: MPUHLMUIBI  JCUCTBUA

MPUHIUIIBL TOCTpoeHUss | | OnuchIiBaeT MPOLIECCHI, | OTACIIBHBIX Y3JIOB M 3JIEMEHTOB

paboThl COBPEMEHHBIX | TPOUCXOISIINE B | almaparypsl

TEJIEKOMMYHUKAIITMOHHBIX COBPEMEHHBIX VYMerh: U3MEPSThH i

CHCTEM TEJICKOMMYHUKAIIUOHHBIX | CAMOCTOATEIILHO MPOBOJUTH
CHCTEM, WCIIONB3YS | UCTIBITAHUS ONTHYECKUX JIMHHUM

CBS3U
Brnanets: OCHOBHBIMHU METOIaMU

panuodu3NUeCKuX  U3MEPEHH
JUTSt pa3paboTKu y3JI0B
PaIMOTEXHUYECKUX  YCTPOMCTB,
puOopoB, KOMILJIEKCOB B
COOTBETCTBUU C  peallbHbIMH
TpeOOBaHUSIMU,

PeIbABISIEMBIMU K TUM

YCTpOMCTBAM




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJTINHBI

KOJIM4YeCTBA aKAACMHUICCKHUX JaCcoB

O0beM TMCUUIIMHBI COCTABJIsIET 3 3aUeTHBIX eqnHuI, 108 yacos,
®opMa NIPOMEKYTOUYHOM ATTECTANUM: 3a4€T C OLICHKOU

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HUX

Ne Paszaes nucuIIMHLI/ TEMa Bunbl yueOHo# paboThI, ®opMa TeKylIero
n/H g BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy 00y4aronuxces , | KOHTPOJIsI
§ MPAKTUYECKYIO MOJTOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
© (B yacax) dopma
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1 2 3 4 5 6 7 8 9 10

1 Paznen 1. Teopus uudopmauu 1 onTuka 8 13,2 2 2 2/4 0,2 5 [InceMeHHBIM
TEKYLIUH KOHTPOJIb.
3amura JIP.

2 Paznen 2. BosiokoHHas onTuka 8 19,2 4 2 214 0,2 11 [TuceMeHHbI
TEKYIIUN KOHTPOJIb.
3amuta JIP.

3 Pasnen 3. BOJIOKOHHO-ONITHYECKUE JIUHUH 8 19,2 4 2 2/4 0,2 11 ITnceMeHHBIH

CBA3HU

TEKYIIUA KOHTPOJb.
3amura JIP.




4 Paznen 4. ®dusnueckue OCHOBBHI MeEpeaadu 8 25,2 4 4/6 0,2 11 [TuceMeHHbBIH

CHTHAJIA 110 ONTUYECKOMY BOJIOKHY TEKYLIUH KOHTPOJIb.
Samura JIP.

5 Paznen 5. U3yuenue TeXHOJIOTMU TIEpeiavu 8 21,2 4 2/6 0,2 11 [MucbmenHbIi
U 00pabOTKH ONTHYECKUX CHUTHAJIOB Ha TEKYIIUH KOHTPOJIb.
yuyebHOM sabopatopHoM Komruiekce NI 3amuTa JIP.
ELVIS II ¢ mnatoit 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 5
Paznen 2. BomokonHas onTuka 3-6 Hen 11
Paznen 3. BoloOKOHHO-ONITUYECKUE IMHUU CBSI3U Pabora CuyHGGHHKOM, . 7-10 11 HI/ICBMGHH}II‘/’I

8 Paznen 4. ®usndeckue OCHOBBI IEpeaun CUTHAJA 110 CHpaBOHOH JINTEPATYPOH, 11-14 11 TCKYHIHA
OTITHYECKOMY BOTIOKHY MePBOUCTOYHUKAMH, KOHTPOJIb.

Paznen 5. M3ydeHne TEXHOIOTHH TIepeIavyn U 00paboTKu KOHCIICKTOM
ONTHYECKUX CHTHANIOB HA Y4eOHOM J1ab0paTopHOM 15-19 11
komrutekce NI ELVIS 11 ¢ uraroit EMONA FOTEx
OO6mmit 00beM CaMOCTOSITEIBHOM PaOOTHI MO TUCIUTIIINHE (Yac) 49
N3 Hux o0beM caMOCTOATENbHOW paboOThl ¢ HMCHOJIB30BAHHEM 3JIEKTPOHHOIO O0yYeHUs] H 0

AUCTAHIMOHHbBIX 06pa3OBaTeJ'lI)HbIX TEXHOJOT Uil (qac)




4.3. Coaep:xanue y4eOHOro MaTepuajia

Paznen 1. Teopust uHGOpMALIUU U ONITHKA

1.1. HcrouHuk, NpUEMHHUK W KaHal nepenayd MHGoOpManMu. XapaKTepUCTUKU KaHaia
nepeaayn HHGOpMaIK. DINEKTPOHHBIE KaHAIIBI CBA3H U UX OTPaHUYCHHUS.

1.2. MHcropwust onTUYECKON CBS3H.

1.3. BonHbl B cpeaax ¢ YaCTOTHOM W NMPOCTPAHCTBEHHOW AMCHEPCHE M aHU30TPOIHEH
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. Jlucrnepcust Mo,

2.3. CxaTve UMNYJIbCOB U CIIEKTPaIbHOE YIUIOTHEHUE.

2.4. Henuneiinble >QQpeKTsl B ONTUYECKHX BOJIOKHAX. BiMsHUE BpeMEHHBIX MapaMeTpoB
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 JABYX BOJIOKOH M METOJbl BO30YXJEHHS MOJ B BOJHOBOAE. MeToabl
MOJYJISIIIMM CBETAa: aMIUTUTYAHAs, (a3oBas, YacCTOTHAs, JBOMYHAS M TO3ULIMOHHO-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. dusnueckre OCHOBBI Iepeiayyl CUTHAJA [0 ONTUYECKOMY BOJIOKHY

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

4.1.1. MopoBas CTpyKTypa CUTHaJIa B BOJIHOBO/IE.

4.1.2. XapaKTepHCTUKU MO/ B IUTAHAPHOM BOJTHOBO/IE.

4.1.3. IlpencraBineHue o MOJIOBOM AUCHEPCHUH.

4.1.4. Tlepexox B OJHOMOJIOBBI PEXHUM, JTOCTOMHCTBA M HEIOCTAaTKU OJHOMOJIOBBIX
CBETOBOJIOB.

4.2  BBoj M3my4eHHS B ONTOBOJIOKHO

4.2.1 TloHsTue anepTypbl BOJIOKHA.

4.2.2 WV3mepeHwue arepTypHOTO yria.

4.2.3 Pacuder 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. VI3yuenue TexHoaoruu nepeaadu 1 00paboTKH ONTHYECKUX CUTHAIOB HAa y4eOHOM
naboparopuom xkomruiekce NI ELVIS 11 ¢ mnatoit EMONA FOTEx

5.1.  KonrponsHo-uzmepurenbubie npubopsl 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. Monynb npeobpa3oBaressi 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 TIOCTOSHHOTO TOKa C (PUKCHPOBAHHBIM
YPOBHEM.

5.3.2. KoaupoBaHue CUTHAJIA HAMPSKEHUS C U3MEHIEMbIM 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. BoccraHOBIEHHE UCXOIHOTO COOOIICHUS.

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

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

5.5.2. Hacrpoiika ogHokanansHOM cuctembl UKM kxoaupoBaHust v IEKOIMPOBAHUSI.

5.5.3. Cnexktp 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 paznenenueM kanainos (TDMA)

5.6.1. Hacrpoiika KM konepa B pesxxume TDM.

5.6.2. Cosznanue nByxkaHanbHO# cuctemsl PCM-TDM.

5.6.3. YmioTHeHue 1o BpEMEHHU M YacTOTa AUCKPETH3AIHH.

5.7.  JluneliHOe KOIMPOBAHKE JIMHUU U BOCCTAHOBJIEHHE TAKTOBOT'O CUTHAJIA

5.7.1. KoammpoBka curnana B konom Manchester I1.

5.7.2. Kommposka curnana kogom NRZ.

5.7.3. CpaBHHTEIbHbIE XapaKTEPUCTHKH, TOTEPU HHPOPMALIUH TIPH TIepeade MOChLIKH.

5.7.4. WccrnemoBaHue TUHEHHBIX KOJIOB C TIOMOIIBIO ocuiuiorpada.

5.7.5. HccnenoBanue CeKTpaaIbHOTO COCTaBa JIMHEHHBIX KOJOB.

5.7.6. OrneHka KO0B MO Ka4eCTBY CAMOCUHXPOHU3AIIHH.

5.7.7. BoccraHoBiieHHE cUTHaAIa OUTOBOW CHHXPOHU3AINH.

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. Cosznanne ABYXKaHAJIBHOH TEJIEKOMMYHUKAIIMOHHOW CHUCTEMBI MHOKECTBEHHOTO
JIOCTYTIa C BpEMEHHBIM pa3/ieJIeHHEeM KaHallOB

5.10. @wunbTpanus, pa3aeicHue u 00beIMHEHHE ONITHYECKUX CUTHAJIOB

5.10.1. ®unpTpanyu ONTUYECKUX CUTHAJIOB.

5.10.2. Pa3neneHne ONTUYECKUX CUTHAIIOB.

5.10.3. O6benuHEHNE ONTHYECKUX CUTHAJIOB.

5.11. JIByHampaBiieHHasi ONITOBOJIOKOHHAsSI 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. JIByxkaHaJbHas CUCTEMA CO CIIEKTPAJIbHBIM YIUIOTHEHHUEM.

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

5.13. Onruueckue notepu

5.13.1. OrnieHka MOTeph Ha ONITHYECKUX COCAMHCHHUSX.

5.13.2. Onenka norepr Ha WDM-¢pumbTpax.

5.13.3. UccnenoBanue 3aTyxaHHsl CHTHajJa B 3aBHCHMOCTH OT JJIMHBI ONTOBOJIOKOHHOTO
Kabens.

5.13.4. Onenka moteph Ha ONMTHYECKOM Pa3BETBHUTEIIE.



4.3.1. TlepeuyeHb CEeMHHAPCKHX, MPAKTUYECKHUX 3aHITHH U JJa0OPaTOPHBIX 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 2 [Mucemennsrii | [TK-2
3agay oo P1. TEeKYIIUH NIKmk2.3
JIpl. Usyuenue KOHTPOJIb.
KOMIIBIOTEPHOI
MOJeIN
IIJIAHAPHOTO
ONTHYECKOTO
BOJIHOBOJIA

2 P2 I132. Pemenue 6 4 [Mucemennsrii | [TK-2
3agay oo P2. TEeKYILLIHUI WKk 3
JIp2. BBog KOHTPOJIb.
HU3IIyYEHUA B 3amura JIP.
ONTOBOJIOKHO

3 P3 I133. Pemenue 6 4 [Tucemennsriii | [1K-2
3a1a4 I10 P1. TeKyHII/Iﬁ I/II[KHKzg
JIp3. Tlotepu B KOHTPOJIb.
ONTHYECKOM 3amura JIP.
BOJIOKHE

4 P4 [134. Pemenne | 10 4 [Mucemennsrii | [TK-2
3agad o Pl. TEeKYIIHUI WJKmnk2.3
JIp4. KOHTpPOJIb.
KonTponbHO-
U3MEPUTEIIbHBIC
npubopsI NI
ELVIS I

5 P5 I135. Pemenue 8 4 [Mucemennsriii | 1TK-2
3a1a4 110 P1. TeKyHII/Iﬁ I/II[KHK23
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. K-2 WK o5
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 MaTepraia 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 3ammure Jlp5.
00paboTKu
OIITHYECKHUX
CHUTHAJIOB Ha
yaeOHOM
71a00paTOPHOM
KOMIIJICKCE NI
ELVIS II ¢ mmaroii
EMONA FOTEX

4.4. MeroanuyecKue YKa3aHUs M0 OPraHU3alUN 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 CTYIECHTAMH Ha JICKIUSAX M MPU CaMOCTOSITEIBHOM
M3y4YEHUH Kypca Mo JUTEPATYPHbIM UCTOYHUKAM, 3aKPEIUISIOTCS Ha MPAKTHUYECKUX 3aHATHUSX.

[Tpu BBIMONHEHUHU MPAKTUYECKON paboThl oOpariaercss oco0oe BHUMaHHE Ha BBIPAOOTKY Y
CTYJICHTOB YMEHHUS TOJIb30BaThCS HAYYHO-TEXHUYECKOW JUTEPATYpOi, TPAMOTHO BBIMOJHATE U
oOpMIIATH TOKYMEHTAIIHIO.

Tekymass pabota Haa y4yeOHBIMH MaTepuajaMd TPEJICTaBIsAeT COOOW TJIABHBIA BU/T
CaMOCTOSITENNFHOM paboThl cTyAeHTOB. OHa BKIIOYAaeT OO0paOOTKYy KOHCHEKTOB JEKUIUH MyTeM
CHUCTEMaTH3allMi MaTepuasa, 3aroJIHEHHUS] MPOIYIICHHBIX MECT, YTOUHEHHSI CXE€M U BBIJIEJICHUS
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-00pa30BaTesIbHAsl Cpela yHHUBEpPCUTETa 00ecreunBaeT
JOCTYIl K OJJIGKTPOHHBIM YYEeOHBIM H3/IaHUAM M 3JIEKTPOHHBIM OOpa30BaTEIbHBIM pecypcam,
yKa3aHHBIM B paboyeli mporpaMMe TUCIUTUINHBI (MOIYIIS).

bubnuoreunsiii GOHI YKOMIUIEKTOBAaH IMEYaTHBIMHU 3/IaHUSIMU U3 pacuera He MeHee 0,25
HK3EMIUISIpa KaXAOr0 W3 M3JaHUNH Ha OJHOrO oOydaromierocs M3 4YHcia JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIONIYIO AUCHUIIINHY (MOIYJIb).

OO6yuatonmMes o0ecrieueH J0CTyNl K COBPEMEHHBIM MpodecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(OPMAaLIMOHHBIM CIPAaBOYHBIM CUCTEMAM, COCTaB KOTOPBIX ONpeAeNnseTcs B pabounx mporpammax
JUCLUIUINH (MOZYJIEH).

a) nmepeyeHb JUTEPaTyphl

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



cBs3u [Tekct] : yue6. mocooue / H. M. Byaunes ; Upkyrckuii roc. yH-T. - Upkyrck : U3a-Bo UT'Y,
2013. - 129 c. : un. ; 20 cm. - (O6pa3oBarenbHble TexHOJT0oTMK National Instruments). - ISBN 978-5-
9624-0880-4. — (19 3k3.)

2) CxmspoB, O.K. BOJIOKOHHO-ONTHYECKHE CETH W CHUCTEeMBbI CBs3u [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 JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE 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. Cy6muniensuonnsiii rorosop Ne 502 ot 03.03.2017
Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 Jlunensust Ne 68203568.
beccpoyno.

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

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
YHHUBEpPCUTETA U BbIXOJ B MIHTEpHET.
4) Ha kaxxIoM KOMIIBIOTEpPE YCTAHOBJIEH JIMIIEH3MOHHBIM NpOrpaMMHbIA 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 METOAbI 0OydeHUsS (KOMIBIOTEPHBIX CHUMYJISIIHIA,
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
chopmupoBaHHOCTH KomrieTeHIH [1K-2.

[TprMepHBIe BOIPOCHI IS TEKYIIET0 KOHTPOJIS:

1) IMouemy Ha MpaKTHKE MPUMEHSICTCS BOJIOKOHHBIM CBETOBOJI, COCTOSIIMIA U3 CEPLICBUHBI U
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) OOBsICHUTE, YTO MOKA3bIBACT KAXK/BI MMITYJIbC TAKTOBOTO CUTHAJIA?

7) CKoJIbKO OMT MEX/y 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 3TaIlbl BOCCTAHOBJICHHS [IEPEAaBACMOT0 COOOIICHHs?

10) Yto Takoe 1ryM KBaHTOBaHHUs?

11) Kak mocruraercsi cuiHXpoHHOCTh 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 aHAJIHM3AaTOPE CIIEKTPa OTKIIABIBACTCS] MOIIHOCTh CUTHANA B 1b.

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

15) Yrto o3HauaeT OTIMYKE ABYX TAPMOHHK ApYT OoT Apyra Ha 100 1b?

16) Uro takoe yacrora HaiikBucra?

17) Tlouemy Ha pucyHke 5.2 TpaduK COCTOUT U3 OTACIBHBIX TOYEK, HE COCAUHEHHBIX MEXKITY
coboi?

18) U3 kakux cooOpa)keHUi BEIOUPACTCS YaCTOTa TUCKPETH3aUuH?

19) Yrto Ha3pIBaeTCs IIyMOM KBAaHTOBAHHMs?

20) ITouemy mocIe 1EKOUPOBAHKS B CUTHAJIC TIOSBIISIFOTCS TTOOOYHBIE COCTABIISIONINE?

[IpumMep 3aJaHNUM K TPAKTHUSCKIM 3aHATHUSIM:
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
[IpoBenuTe M3MepeHUs MPU PaA3HBIX YaCTOTAX HCXOIHOTO «HE(UILTPOBAHHOTO» CHUTHAJa
(500 T'u, Ixlm, 2xlm, 3k, 4k, SkI'm). Yactora MeHseTcss B HacTpoiikax (pyHKIIMOHAIBHOTO
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

I1K-2 u mpoBoauTcs B popme 3adera ¢ oneHkoir. dopma mpoBeieHHs 3aueTa — yCTHBIN 110 OuieTam
WJIM IUCBMEHHBIH 110 OnieTaM.

MaTepI/IaJ'IBI AJI IPOBEACHHN A TCKYIICT'O Y IIPOMEKYTOUYHOTI'O KOHTPOJIA 3HAHUM CTYJACHTOB:

No Kommerenimm,
n\_n Bun xoHTpONA Kontponupyemsie TeMbl (pa3aesbl) KOMIIOHEHTHI KOTOPBIX
KOHTPOJIUPYIOTCS
1 CobecenoBanne  npu | [Torepu B onTH4YECKOM BOJIOKHE TK-2
3alUTe OTYeTa
5 CoGecenoBanne  npu | Komupoanue KM IK-2
3alUTe OTYeTa
3 CoGecenoBanne  nipu | JexomupoBarrne KM K-2
3alUTe OTYeTa
Juckpernsanus u reopema HalikBucra
CobecenoBanne  1pu .
4, sammTe OTUETA Ipy UMIYJIbCHO-KOAOBOK Momymsiiuu | [1K-2
(MKM)
MHOXX€eCTBEHHBIH JOCTYII c | I[IK-2
CobecenoBanne  mpu
5. sammTe OTYETA BPEMEHHBIM  pa3ZejieHHEeM KaHaJOB
(TDMA)
CobecenoBanne  mpu | JlmneliHoe kogupoBanue nuHEH u | [TK-2
3alUTe OTYeTa pereHepanysi TAKTOBOTO CHTHaja
CobecenoBanne  npu | [lepenaua JTAHHBIX yepes | [IK-2
3alIUTe OTYETa OINITOBOJIOKOHHBIEC JTMHUU
CobecenoBanrie  npu | OunbTpanus, paszzeneHue u | [IK-2
3alIiTe OTYETa 00BbeTMHEHNE ONTHYECKUX CUTHAIOB
CobecenoBanne  npu | [IByHamnpaBieHHass — onToBojokoHHas | [TK-2
3alIUTe OTYETa CBSI3b
CobecenoBanne  npu | CriekTpaibHOE yruloTHeHue curHainos | [TK-2
3alIiTe OTYETa
6. TectupoBanue Bce pasgensl I1K-2
7. IToaroroBka k 3a4eTy Bce paznenst TIK-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 yuedbHoro gaboparopnoro 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 IPOBEPKU chopMHUpoBaHHOCTH KommereHmu [1K-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 sSBJICHNUS BO3MO)KHA OpPraHU3aLUs IBYXCTOPOHHEH CBSI3H
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 MMOKA3aTeIIMH PEIOMIICHUS] 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 Cep/LIeBUHbBI ONITOBOJOKHA alepTypa 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
') MOXET YBEITMIUTHCS, MOKET YMEHBITUTHCS
6. Kakoif mapameTp BiMseT Ha KOJIMYECTBO MOJI B MHOT'OMOJIOBOM OITOBOJIOKHE:
a) JUTMHA BOJTHBI ONTHYECKOTO U3TyIeHUS
0) mokasareiu MpeJoMIICHUs] BHYTPEHHEH U BHEIIHEH 000JI0UKH CBETOBOIA
B) painyc CEpIICBHHBI CBETOBOIA
') BApUaHTHI a), 0), B) BMECTE
7. Hcnonmp3oBaHWE KAaKOTO ONTOBOJIOKHA TNPEANOYTHUTENIFHEH TIPU  MMOCTPOSHHUH
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
cepaueBunsl N1=1,44 u BHemHel o0omouku N2=1,43:



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

Pa3zpa6orumnk: f/f“w*’ noueut Kumxun C.U.

ITporpamma cocraBiena B coorBercTBuH ¢ TpedoBanmsiMu @PI'OC BO u yuuThIBaeT peKOMeHIaluu
ITOOII no Hanpasnenuto u npoduito noarororku 03.03.03 Paguodusuka.

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl paarnoGU3UKH U PaHOIICKTPOHHKH
«01» mapra 2022 r. npotokoin Ne 6

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

Hacmoswas npoepamma, ne Mmodcem Ovlmb 60cnpouzéedeHa HU 8 Kakou gopme 6e3
npeosapumenbHO20 NUCbMEHHO20 paspeuleHus Kagheopul-pa3spabomuuxa npocpammol.



