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l. HEJIN U 3AJAYA JUCHUTIJIMHBI
Memnn:

Bonokonno-ontuueckue muann cBsizu (BOJIC) sBisitoTcst B HacTosIee BpeMsi CaMbIMHU
OBICTPOJCHCTBYIOIIMMHI M3 BCEX M3BECTHBIX CUCTEM CBs3U. OmnTndeckue Kabeau MCHOIb3YIOTCS
JUIsL OpraHu3aiuu TeJaeOHHON TOpOJCKON, MEXKIYTOPOJHEH M MEXAyHApOJHBIX CETeil CBS3U;
KaOeIbHOTO TEJICBHJICHUS; JIOKAJIBHBIX BBIUUCIUTEIBHBIX CETEH; BOJIOKOHHO-ONTHYECCKHX
JaTYUKOB W Jip. B JaHHOW HNMCUUMIUIMHE WU3J7araloTCs OCHOBBI MEpelayd CUTHAJIOB IO
ONTOBOJIOKHY, TPUHIUIB pabOThl pa3MYHBIX BHJOB ONTHYECKUX BOJHOBOJOB, HX
XapaKTePUCTHUKHU.

Bonbias gacte 1a00paTOPHBIX U MPAKTHYECKUX 3aHSATHI MPOBOIUTCS C UCIIOJIb30BAHUEM
yuebHoro obopynoBanus kommanuu National Instruments (NI). OcHoBHOI 0COGECHHOCTBIO
KOHCTPYKTHUBHOTO pemieHus ¢pupmbl NI sBiseTcs mocTpoeHre OOIbIIOro Habopa MpakTUKYMOB
[0 Pa3IMYHbIM JUCUUIUIMHAM Ha €IWHOH miaTdopMe: YHUBEpPCAIbHON J1abOpaTOPHOM CTAaHIIUU
NI ELVIS. IlporpamMmmHbIM oOecrieueHueM JUisl peaju3aluy IPOEKTOB Ha OCHOBE JTOMU
wiaTGopMbl SBIIAETCS cpena Bu3yanbHoOro nporpammuposanust NI LabVIEW. Cpena mo3sossiet
MPOBOANTE OOyYeHHE B MPAKTUYCCKOM, HWHTEPAKTHBHOM pEXUME B TaKHX OOJACTIX, Kak
KOHTPOJIbHO-U3MEPUTETbHbIE 00OpYy/IOBAaHUE, CXEMOTEXHHKA, JJIEKTPOHMKA, AIIEKTPOTEXHUKA,
CUCTEMBI YIIPABJICHHS, CPEIICTBA KOMMYHHUKAITIH U JP.

[IporpaMMa CTaBUT HeJdb IMO3HAKOMUTH CTYJEHTOB C OCHOBAaMHU TEXHUKU IMepenaud
CHUTHAJIOB B IHU(POBOH (opMe MO ONTOBOJIOKOHHBIM JIMHUSM Ha 0aze COBPEMEHHOTO y4eOHOTo
o0opyaoBaHus. 3HaHMSI, OTYYCHHbIE HA JICKIHAX, 3aKPEIJISIOTCS Ha MPAKTUYECKUX 3aHITHSIX.
3aHATUS paCCUUTAHBI HA OJIMH CEMECTD.

B nannoM Kypce, ¢ OHOM CTOPOHBI, U3YYAIOTCS (PU3NYECKHE OCHOBBI PACIIPOCTPaHEHUS
CBETOBOTO JIy4a B ONTOBOJOKHE, a C IPYrOil CTOPOHBI, PEATH3YIOTCS MPAKTHYECKUE paboTHI 1Mo
TEXHHUKE O0CITY)KHBaHHS ONTOBOJIOKOHHBIX JTHHUN CBS3H.

3agaun:

- CHabauTh CTYJIEHTOB 3HAHUSIMH 00 OCHOBaX TEOPHUH MEepeaavu CUTHAJIOB;

- MO3HAKOMUTB C apXUTEKTYypoil yueGHoro aboparoprHoro komruiekca NI ELVIS 11
u pacmmputenasHoit matoit EMONA FOTEXx;

- BbIpabOTaTh y CTY/IEHTOB HAaBBIKM paboTHI ¢ 000pyaoBaHreM KoMnaHuu National
Instruments, ucnosnp3yroLIerocs Npu NOCTPOSHUU COBPEMEHHBIX TE€IEKOMMYHHUKAIIMOHHBIX CETEHN
C ONTUYECKUMH KaHAJIAMHU NIEpeaul JaHHBIX.

- 3HaHHWA M YMEHHUA, NPHOOPETEHHBIE NpPU H3YYEHHM 3TOro IpenmMera, OyayT
BOCTpeOOBaHbI TPHU BBIMOJIHEHUH KYpPCOBBIX M JUIUIOMHBIX paboT M B mpouecce Oynymieit
MpoeCCUOHAIBHON JEATENHHOCTH,

- MI0O3HAKOMUTH CTYACHTOB C IPUHIUIIAMH ITIOCTPOEHHSI KBAHTOBBIX KOMITBIOTEPOB.

JIaGopaTopHbIil KOMIIJIEKC JAHHOTO IPAKTUKYMa MpelHa3HayeH /Il 00y4eHUs CTYJEHTOB
OPUHIUIAM Tiepefadd WHGOpMAalMKM IO ONTOBOJIOKOHHBIM JIMHUSM CBs3U. B pamkax
71a00paTOPHBIX PadOT CTYIEHTHI OCBAaUBAIOT METOIbI KOAUPOBAHUS U J€KOMPOBAHUS CUTHAJIOB C
UMITYJIbCHO-KOJZIOBOM MOJYJISIIIEH, a TakkKe OCHOBBI ONTHYECKON (UiIbTpaunuu, pasfencHus u
00BbeAMHEHNS CUTHAJIOB, IBYHANPaBICHHONW ONTOBOJIOKOHHON CBSI3H, OITUYECKUX MOTEPD U AP.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JlaHHBIH Kypc OTHOCUTCS K BAPHATUBHOM yacTu 6a30BOTO ITUKIIA.

BxonHble 3HaHWA, YMEHUS M KOMIETEHIIMHM CTYIEHTOB, HEOOXOAMMBIE ISl W3Y4YECHHS
JUCLUIUIMHBL, OTPENeNsioTcs MX 0a30BbIMM 3HAHUSMH, MOJYYEHHBIMM Ha MIAQALIMX Kypcax
OakanaBpuaTa NpH HM3yYEHUHU CIEAYIOUMX IUCHUIUIMH: MOAYyJb «MeToasl MaTreMaTH4ecKOn
¢uzukn", «PacpocTpaneHue 3J1€KTPOMAarHUTHBIX BOJTHY, «PalnoTeXHNYECKHE CUTHAIIBI U LICTIH.



I11.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
[Ipomiecc oOcCBOeHUWS MUCHUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHE KOMIICTCHIIMA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanHoMy HampaBJICHHUIO MOJATOTOBKH (CHEIIUATBLHOCTH)

03.03.03 Pagnodusuka

Ilepedenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKEHUS] KOMIIeTeHI Ui

(dbyHIaMeHTaIbHBIC 3HAHUS
13 001aCTH paguoPU3NKU

Komnerenuus HNuaukaTopsl PesyabTaTnl 00y4yeHus
KOMIIeTeHIU i

[IK-2. Cnoco6en noummarb | MAKmk2 3 3HaTh: NPUHUMUIBI  JCHCTBUSA

IPUHLMIIBL NTOCTpoeHUs U | OnuchIBaeT IIPOLIECCHI, | OTAEIBHBIX Y3JIOB U 3JIEMEHTOB

paboThI COBPEMEHHBIX | IPOUCXOIAIINE B | anmaparypsl

TEJIEKOMMYHUKAIIMOHHBIX COBPEMEHHBIX YMmers: U3MEPSTh U

CUCTEM TEJIEKOMMYHUKAIIMOHHBIX | CAMOCTOSITEIBHO IIPOBOJIUTH
CHUCTEM, UCIOJIb3YS | UCIIBITAHUS ONTHYECKUX JIMHUU

CBs3H
Bnagets: OCHOBHBIMH METOJaMH

pamuoU3NUECKUX  U3MEPCHHM
JUIst pa3paboTku y3JI0B
PaIMOTEXHUYECKUX  YCTPOMCTB,
npubopoB, KOMILJICKCOB B
COOTBETCTBUU C  PCATbHBIMH
TpeOOBaHUSAMHU,

PEIbABISEMBIMU K ITUM

yCTpOMCTBaM




IV. COIEPXAHHUE U CTPYKTYPA JUCIUIIJINHbI

KOJIN4Y€CTBA AKAACMHUYCCKHUX YaC0B

O0beM THCHHUILIMHBI COCTABJISIET 3 3a4eTHBIX exuHnL, 108 uacos,
DopMa NPOMEKYTOYHON ATTECTALMM . 3a4ET C OLIEHKOU

4.1 Couepmafme AUCHUILIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, C YKa3aHUEM BHI0B y'leﬁHLIX 3aHSATHII M OTBEJEHHOr0 HAa HHX

CBsA3HU

Ne Pa3zpen nucuunianabl/TeMa Buapr yueOHO# paboThI, ®opMa TeKylIero
n/H g BKJIIOYAsi CAMOCTOSITEIILHYIO pa0OTy O0yJarommXxcs , | KOHTPOJIst
§ NPaKTUYECKYIO TIOJTOTOBKY H TPYJAO0EMKOCTh ycneBaemMocTu/
© (B yacax) dopma
§ =~ | MPOMEKYTOUHOIi
= KonTaktHas pabora mpemogaBaTess ¢ g o 8 aTTecTaluu
S o0y4armuMucs 5 S = | (mo cemecTpam)
g X
= S =
= = o =]
- R Y = ]
& < o S n &
< s A
S o = <78
= g : E Jlexmus | Mpaktuueckoe | Koncyabrauus | & 5B
23 o = = / 1adopaTopHoe Sz
= o = g 3aHsATHE -
<5} [} [s2} © =
&) = =8
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. Teopust undopmaruu u onTuka 8 13,2 4 2 214 0,2 5 [MucbmenHsbIi
TEKYIINA KOHTPOJb.
3amuta JIP.
2 Pasnen 2. BoiokoHHas onruka 8 19,2 4 2 2/4 0,2 11 ITuceMeHHBIH
TEKYIIUA KOHTPOJb.
Sammura JIP.
3 Pazgen 3. BOJIOKOHHO-ONITHYECKHE JIMHUU 8 19,2 4 2 2/4 0,2 11 ITnceMeHHBIH

TEKYIIUI KOHTPOJIb.
3amuTa JIP.




4 Paznen 4. ®dusmnyeckue OCHOBBI Mepenadn 8 25,2 8 4/6 0,2 11 [MucbmenHbII
CHTHaJIa 110 ONTUYECKOMY BOJIOKHY TEKYIIUH KOHTPOJIb.

3amura JIP.

5 Paznen 5. M3ydyeHue TeXHOJIOTHH MEepeIavn 8 21,2 8 2/6 0,2 11 [TucemeHHbBIH
U 00pabOTKH ONTHYECKUX CHUTHAJIOB Ha TEKYILIUNA KOHTPOJIb.
ydyeOHOM Js1abopaTopHoM Komiuiekce NI 3amura JIP.
ELVIS II ¢ mnatoit EMONA FOTEx

4.2. Ilian BHeayIMTOPHOIi camMocTosiTe1bHOM padoThl ( B ToM uncie KCP) oGyuyaomuxcs no AucumuiinHe
CamocrosiTenpHas paboTa 00yJaromuxcs Vuebno-
Cemectp OueHouHoe MeToIHecKoe
HasBanue paznena, TeMbl BHJ1 caMOCTOSTeIbHOI PaBoThI Cpoku | TpymoeMKoCTb cpencTso obecrieyeHne i}
BBIIIOJTHEHUS (uac.) CaMOCTOATEIIBHOU
paboThI
Pazpnen 1. Teopus nuHbOpManMy 1 ONITHKA 1-2 5
Pa3nen 2. BonokoHHas onTHka 3-6 Hexn 11
Paznen 3. BoinokoHHO-ONTHYECKHUE TUHUU CBSI3U Pabora vaHGGHI/IKOM, . 7-10 11 HHCBMGHH}’H\;I

8 Paznen 4. dusnyeckue OCHOBHI Nepejaun CUTHAJIA 110 CIPABOMHOU JINTCPATYPOM, 11-14 11 TCKYLIMH
OTITHYECKOMY BOJIOKHY MEPBOUCTOUYHUKAMHU, KOHTPOJIb.

Paznen 5. MI3ydeHne TeXHOJIOTHH Tiepeadn 1 06paboTku KOHCIICKTOM
ONTHYECKHX CHTHAJIOB HA YU4eOHOM 1a60paTopHOM 15-19 11
kommiekce NI ELVIS 11 ¢ mmaroit EMONA FOTEX
O06mui 00beM CaMOCTOATEIHLHOM PabOThI O TUCIHUILTHHE (4Yac) 49
N3 HuX 00BbeM CaMOCTOSITENBHOM pabOTHl ¢ MCHOJIbL30BAHUEM JJIEKTPOHHOIO O0Y4YeHUs M 0

AUCTAHIIMOHHBIX 00Pa30BaTEJIbHBIX TEXHOJIOTHIl (4AaC)




4.3. Conep:xxaHue y4eOHOro MaTepuaJia

Paznen 1. Teopus nadopmaruu u onTuka

1.1. Hcrounuk, NpUEMHHUK W KaHaI mepenaud uHpopMmanuu. XapaKTepUCTUKU KaHaia
nepenayu nHGopmManuu. IJIEKTPOHHBIE KAHAJBI CBA3U U UX OTPAaHUYCHHUS.

1.2.  Hcropus onTHYECKOH CBA3H.

1.3. Boanbl B cpemax ¢ 4aCTOTHOW M MPOCTPAHCTBEHHOM JUCIEPCHEH W aHU3O0TPOIHEH
ONTUYECKUX CBOMCTB.

1.4. Teomerpuueckas ONTHKA BOJHOBOJHBIX CUCTEM.

1.5. Moposas Teopusi. BonmHoBoIHAS TIepeada N300paKeHHIA.

Pa3nen 2. BoaokoHHas onTuka

2.1. O1HO-M MHOTOMOJIOBBIE BOJIOKHA. B3anMonelicTBre MOI.

2.2. DNeKTpOMarHuTHOE TMOJie BHYTPHU BOJIOKHA. 3aTyxaHue. Jlucnepcust Mo/,

2.3. Cxxkarue UMITYJIbCOB U CIIEKTPAIbHOE YIUIOTHEHHE.

2.4. Henunelinbie 3pQeKThl B ONTUYECKUX BOJIOKHAX. BlusHUE BpeMEHHBIX MapaMeTpoOB
CHTHaJ]a Ha WH()OPMAIMOHHBIE XapPaKTEPUCTUKH CBETOBOJIOKOH. Poib BHemHEH 000J0YKH
CBETOBOJIOKHA.

2.5. IloTepu M HCKaXKEHUS B ONTUYCCKOM BOJIOKHE. BosokoHHO-onTrueckue /BO/ naruuku
¢busnueckux BenuynH. BBox nHbopMauu B BOJIOKHO.

2.6. CoenuHeHue JBYX BOJOKOH M METOJAbI BO30YXKIEHHS MOJ B BOJHOBOJE. MeTombl
MOJYJISIIIMM CBETA: aMIUTUTYyJHAasi, (a3oBas, 4acTOTHAas, JABOWYHAS M TO3UIIMOHHO-HMITYJIbCHAS.
MyJIbTHILIIEKCOPBI, PAa3BETBUTEIH U PETPAHCIIATOPHI.

Pasgen 3. Bomokonno-onruueckue auunu csasu /BOJIC/

3.1. Hudpossie BOJIC nepBoro u BTOpOro MoKOJEHUSI.

3.2. Ananorossie BOJIC.

Paznen 4. ®usnueckue OCHOBHI MEpeaddl CUTHATIA 10 ONTHYECKOMY BOJIOKHY

4.1. V3ydeHue KOMIBIOTEPHOW MOJIENHU MJIAHAPHOTO ONTUYECKOT0 BOJIHOBOJIA

4.1.1. MopoBas CTpyKTypa CUTHaJIa B BOJIHOBO/IE.

4.1.2. XapaKTepHCTUKU MOJ] B IUTAHAPHOM BOJIHOBO/IE.

4.1.3. TlpencraBneHune 0 MOJIOBOW AUCHIEPCHUH.

4.1.4. Tlepexoq B OJHOMOJOBBIH pEXHUM, JOCTOMHCTBA W HEJOCTaTKH OJHOMOJOBBIX
CBETOBOJIOB.

4.2 BBoj n3ny4yeHus: B ONTOBOJIOKHO

4.2.1 TloHsTHE anepTyphl BOJOKHA.

4.2.2 V3MmepeHue anepTypHOro yria.

4.2.3 Pacder XxapaKTepUCTHK BOJIOKHA 110 H3MEPEHHBIM JTaHHBIM.

4.3  Tlotepu B ONTHYECKOM BOJIOKHE

4.3.1 Bwusl moTeps.

4.3.2 Tlotepu B BOJIOKHE ITpH U3ruode.

4.3.3 Pacdyer mapaMeTpoB BOJIOKHA ITO JAHHBIM H3MEPECHUH.

Paznien 5. VI3yueHue T€XHOJIOTUHU Niepeiadn U 00pabOTKH ONTUYECKHX CUTHAJIOB HA Y4eOHOM
naboparoproM komruiekce NI ELVIS II ¢ mnaToit EMONA FOTEx

5.1.  KonrponsHo-uzmeputensusie npudopst NI ELVIS 11

5.1.1. Iudposoit MyabTUMETP

5.1.2. Ocuumorpad

5.1.3. HcToYHMK NUTaHUS TOCTOSHHOTO TOKa

5.1.4. T'enepartop QpyHKUUI

5.2.  3HakoMcTBO ¢ pacmupuTeabHbIM MoaysieM FOTEx

5.2.1. H3mepeHue napamMeTpoB OMOPHBIX CUTHAJIOB.

5.2.2. Mopynb nipeoOpa3zoBartesisi peueBbIX CUTHAIIOB.

5.2.3. Moxaynb ycumuTens.

5.2.4. ®OunbTphl HWKHUX YaCTOT ¢ yactoTamu cpe3a 1k['1 u 3kl .



5.3.  Komupoanue UKM.

5.3.1. KoaumpoBaHue CTaTUYECKOTO CHUTHANa TIIOCTOSHHOTO TOKa C (DPUKCUPOBAHHBIM
YPOBHEM.

5.3.2. KoaupoBanue curaajga HaIpsHKEHUs ¢ U3MEHSIEMBIM YPOBHEM.

5.3.3. KoaupoBanue HENpepbIBHO U3MEHSIOMIETOCS CUTHAJIA.

5.4. JlexogupoBanue KM

5.4.1. Hacrpoiika UKM-koxepa.

5.4.2. JlexogupoBanue MKM-naHHBIX.

5.4.3. AmnanuzaTop CIeKTpa.

5.4.4. HUccnenoBanue crekTpa JEKOAUPOBAHHOTO CUTHAJIA.

5.4.5. BoccraHoBiieHHE HCXOIHOTO COOOIIEHUS.

5.5.  Jluckperuzauus u reopeMa HailkBucra npu umnyiabcHo-kogoBoi moayssinuu (MKM)

5.5.1. OcHoBHbIE MPUHIUIIBI TPEOOPA30BaAHUS AHAIOTOBOTO CUTHAA B IU(POBOH.

5.5.2. Hacrpoiika ogHokaHansHOM cucTeMbl KM KoaupoBaHuUs M IEKOIUPOBAHUS.

5.5.3. Cnektp curnana na seixone MKM-naekoaepa.

5.5.4. BnusHUE 4acTOTHI CUTHAJA HA TOOOYHBIE TAPMOHHUKH.

5.5.5. Hanoxenue cnektpoB u yactora HalikBucra.

5.6. MHOXeCTBEHHBI IOCTYII ¢ BPEMEHHBIM paszzeneHreM kanainoB (TDMA)

5.6.1. Hactpoiika UKM koxaepa B pexxume TDM.

5.6.2. Co3panue nByxkanainpHOU cuctemsl PCM-TDM.

5.6.3. VYIuIOTHEHHE [0 BPEMEHHU U YacTOTa AUCKPETU3AIIIH.

5.7.  JluHeliHOE KOJUPOBAaHUE JIMHUU U BOCCTAHOBJIEHUE TAKTOBOI'O CUTHAja

5.7.1. KoampoBka curnana B kogom Manchester II.

5.7.2. Konmuposka curHana kogom NRZ.

5.7.3. CpaBHUTEIbHBIC XapaKTEPUCTUKH, TOTEPH UH(OPMALIMU IIPU TIepeiade MOCHUIKH.

5.7.4. HWccnenoBanue TMHEHHBIX KOJOB C MOMOIIBIO OcIiuiuiorpada.

5.7.5. HccrnenoBanue CeKTpaIbHOIO COCTaBa JIMHEHHBIX KOJOB.

5.7.6. OrieHKa KOJIOB TIO KAYECTBY CAMOCHHXPOHHU3AIIHH.

5.7.7. BoccTaHoBIeHHE CUTHAlIAa OUTOBOI CUHXPOHU3AIUY.

5.8. Ilepemaua maHHBIX Yepe3 ONMTOBOJIOKOHHBIE THHUU

5.8.1. Ilepenaruuku v MpUEMHUKU ONTHYECKUX CUTHANOB Ha tuiate Emona FOTEx

5.8.2. Tlepenaua nnpopmarmu no npocreiimeir BOJIC.

5.9. Coznanue JBYXKaHAJbHOW TENEKOMMYHHKAIIMOHHON CHCTEMbl MHO)KECTBEHHOI'O
JOCTYTIa C BPEMEHHBIM Pa3/IeJICHHEM KaHaJIOB

5.10. DunwTpanus, paaenecHue U 00bEIMHEHHE ONTHYECKUX CUTHAIOB

5.10.1. OunpTpauy ONTUYECKUX CUTHAJIOB.

5.10.2. Pa3znenenre OoNTUYECKUX CUTHAIIOB.

5.10.3. O0begHEHNE ONTUUYECKUX CUTHAIOB.

5.11. JIByHampaBiieHHas ONTOBOJIOKOHHAS CBSI3b

5.11.1. C6opka oiHOHANpPaBICHHON ONTOBOJIOKOHHON CHCTEMBI CBSI3U.

5.11.2. IIpeoOpa3oBaHuE CXEMbI B IByHAIIPABICHHYIO ONITOBOJIOKOHHYIO CUCTEMY CBSI3H.

5.12. CrekTtpaibHOE YIUIOTHEHUE CUTHAJIOB

5.12.1. [Tony4yeHue CEeKTPaIbHOTO YIIJIOTHEHHUS.

5.12.2. JIByxkaHaabHast CHCTEMA CO CIIEKTPAILHBIM YIIJIOTHEHHUEM.

5.12.3. TpexkaHanbHas CUCTEMa CO CIIEKTpaJIbHBIM yIuioTHeHHeM (TDM-WDM).

5.13. Omnruueckue norepu

5.13.1. Onenka noTeps Ha ONTHYECKUX COCTUHECHHUSX.

5.13.2. Ouenka notepb Ha WDM-bunbsTpax.

5.13.3. UccnenoBanue 3aTyXaHHs CHUTHajJa B 3aBHCHUMOCTH OT JJIMHBI ONTOBOJOKOHHOTO
Ka0ens.

5.13.4. Onerka moTepb Ha OMTHYECKOM Pa3BETBHUTEIIE.



4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHIH U JIAa00OPaTOPHBIX padoT

Ne Ne HaumeHoBaHue TpynoeMkocTh Ouenounbie | @opmMupyembie
I/H | pa3jaena CeMHHapOB, (uac.) cpeacTBa KOMIIEeTeHI[HU U
U TeMbl | NpakTH4ecKux u | Becero | U3 Hux (uHaAMKATOpPBI)*
JJA00pPaTOPHBIX | YAaCOB | MPaKTHYeCKasi
padot NOATrOTOBKA

1 2 3 4 5 6 7

1 P1 I131. Pemenue 6 4 [Tucemennsrii | [1K-2
3amad no P1. TEKYLIUH NKmk23
JIpl. HN3ydenue KOHTPOJIb.
KOMITBIOTEPHOU
MOJIeTH
MJIaHAPHOTO
ONITUYECKOTO
BOJIHOBOJIA

2 P2 I132. Pemenue 6 4 [Tucemennsrii | I[1K-2
3amad o P2. TEKYLIUH NKmnk23
JIp2. Bron KOHTPOJIb.
U3ITy4YeHUs B 3amuTa JIP.
OINITOBOJIOKHO

3 P3 I133.  Pemenue 6 4 [Mucemennsrii | ITK-2
3agad o P1. TEeKYIIUI WKk 3
JIp3. Tlotepu B KOHTPOJIb.
OIITUYECKOM 3amura JIP.
BOJIOKHE

4 P4 [134. Pemenne | 10 8 [Tucemennsrii | I[1K-2
3agayd o Pl. TEeKYITUH NKnk2.3
JIp4. KOHTPOJIb.
KontponsHo-
WU3MEPUTEIIbHbBIE
prOOpbI NI
ELVIS I

5 PS5 I135. Pemenne 8 8 IMucemennsrnii | [TK-2
3agau o Pl. TEeKYIIUN WKk 3
JIp5. KOHTPOJIb.
CnexTpasibHOE 3amura JIP.
YIUIOTHEHHE
CUTHAJIOB

4.3.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITeIbHOE W3yYeHHe
CTYyJIeHTaMH B PAMKAX caMOCTOsITeIbHOI padoTsl (CPC)

Ne Tema 3ananue dopmupyemas NIAK
n/n KOMIIeTEHI M
1 2 3 4 5
1 Paznen 1. Teopus | OcmbiciieHuE MaTepualia JEKIUM.
nHhopManuu u | ITogroroska k I131. TK-2 Ko
ONTHKA IToaroroBka k 3ammre JIpl.
2 Paznen 2. | OcMbIciieHHE MaTepurana JIEKIUH.
Bookonnas IToxnroroska x I132.




OIITHKA [TonroroBka k 3amure JIp2.

3 Paznen 3. | OcMbIciieHrEe MaTepuala JSKIUM.
Bonokonno- IToxaroroska k I133.
ontuieckue nuHUM | [Toarororka k 3amute JIp3.
CBSI3U

4 Paznen 4. | OcmbIciieHUE MaTepralia JICKIUMN.
duznueckue ITonroroska k 1134.
ocHOBBI mepenaun | [Toarororka k 3amute JIp4.
CHUTHala 10
ONITHYECKOMY
BOJIOKHY

5 Paznen 5. U3yuenue | OcMmbICiieHUE MaTepyalia JICKIUM.
TEXHOJIOTHHU IToaroroska k I1135.
nepeaavn u | [Togroroska k 3amure JIp5S.
o0paboTku
OIITHYECKHUX
CUTHAJIOB Ha
y4eOHOM
nabopaTopHOM
KOMILIEKCE NI
ELVIS 1II ¢ miaroi
EMONA FOTEx

4.4. MeTonnyecKue yKa3aHHs 10 OPTaHU3ALHHN CAMOCTOSITeIbHOM PadoThl CTY/ICHTOB

Ha nexkuusix wuznararoTcs JMIIb OCHOBHBIE, UMEIOLIME MPUHIMIHMAIBLHOE 3HAYEHHE U
HauOoJiee TpyHbIE JUIs IOHUMAaHMSI U YCBOGHHUS TEOPETUYECKUE U TPAKTUYECKHE BOPOCHI.

Teopernueckre 3HaHMS, MOJYUYEHHBIE CTYJEHTAMHU Ha JIEKIUSAX U IPU CAMOCTOSTEIHLHOM
M3Y4YEHHMH Kypca I10 JINTEPATYPHBIM UCTOYHHUKAM, 3aKPEIIIAIOTCS HA MPAKTUYECKUX 3aHATHSIX.

[Tpu BBINONHEHNHU MpaKTUYECKON paboThl oOpariaercss 0co00oe BHUMAaHHME HA BBIPAOOTKY Y
CTYJEHTOB YMEHHS II0JIb30BaTbCs HAyYHO-TEXHUYECKOW JIUTEPATYypOH, IPaMOTHO BBIIOJHATE U
opopMIIATH JOKYMEHTAIUIO.

Texymas pabota Hajx ydyeOHBIMH MaTepualaMH HpeACTaBiIseT co0oil TINaBHBIA BHJ
CaMOCTOSITENIbHOM paboThl cTyAeHTOB. OHa BK/IOYaeT O00pabOTKY KOHCHIEKTOB JIEKUIUH IyTEM
CUCTEMATH3allM¥ MaTepuasa, 3alloJIHEHHs IPOIMYIIEHHBIX MECT, YTOUHEHHUS CXE€M M BbIICICHHUS
TJIaBHBIX MbICIIE OCHOBHOT'O COJIEpKaHus JEKIUU. J[J1 3TOro UCIoIb3yI0TC UMEIoInecs: yueOHo-
METOJIMYECKUE MAaTEpPHAJIbI U pyrasi pEKOMEHI0BaHHAas JINTEpaTypa.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMILIMHBI (MOLYJIS)

DnekTpoHHass HWHPOPMAIMOHHO-00pa3oBaTeNibHas Cpella YHUBEpCUTETa OO0ECIeYHBaAET
JOCTYyN K OJJIEKTPOHHBIM YYeOHBIM H3JIaHUSM M JJIEKTPOHHBIM OO0pa30BaTEIbHBIM pecypcam,
yKa3aHHBIM B pabodeii mporpaMMe TUCIUILTHHBI (MOIYJII).

bubnuoreunsiit (OHA YKOMIUIEKTOBAaH MEYATHBHIMHU 3[aHUSMHU U3 pacuera He meHee 0,25
SK3EMIUISIpa KAXKAOTO W3 W3JaHWH Ha OJHOTO OOydYaromerocs W3 4YHcla JIUI, OJHOBPEMEHHO
OCBAaMBAIOIINX COOTBETCTBYIOIILYIO JUCIUIUIHHY (MOIYJIh).

OOy4arommmMcsi 00ecTieueH TOCTYN K COBPEMEHHBIM MPOo(EeCCHOHAIBHBIM 0a3aM JaHHBIX U
MH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM, COCTaB KOTOPHIX OMPEACIISIETCS B pab0dYrX mporpammax
JTUCITUTUTNH (MOTyJICH).

a) nepe4YeHb JUTEPATyPbI

1) Bynues H.M. IlpeoOpa3oBanue u mepenaya CUTHAJOB B ONTOBOJIOKOHHBIX JIMHHUSAX



cBs3u [Tekct] : yue6. mocobue / H. M. Bynues ; Upkyrckuii roc. yH-T. - UpkyTtck : U3a-Bo UT'Y,
2013. - 129 c. : un. ; 20 cMm. - (Ob6pa3oBarenbHble TexHonoruu National Instruments). - ISBN 978-5-
9624-0880-4. — (19 7k3.)

2) CrxisipoB, O.K. BonokoHHO-ONITHYECKHE CETH M cHCTeMbl cBsidu [Tekcr]| : yueO.
nocobue / O. K. Cxisipos. - 2-e u3., crep. - CIIO. : Jlans, 2010. - 265 c. : uin. ; 24 cm. - (YueOHUKH
s By30B. CrieninasibHas JuTeparypa). - bubauorp.: c. 254-261. - ISBN 978-5-8114-1028-6. — (11
9K3.)

0) ClIHCOK ABTOPCKUX METOAMYECKUX Pa3padoToK:

B) 0a3bl TaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBbI

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

2. Bl kxuur w  npopospKaromuxcs — w3manmid  http://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cqiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT

3. DiekTpoHHBIN YnTaNbHBIH 321 «bubaunoTex» https://isu.bibliotech.ru/

4. DnexTpoHHas 6ubnuoreuHas cucrema «M3mgarensctBo «Jlanws» http://e.lanbook.com

5. DnekrponHas oudaunoreunas cucrtema «PYKOHT» http://rucont.ru

VI.MATEPAAJILHO-TEXHUYECKOE OBECIIEYEHHUE JACHUATIINHBI
(MOJYJIST)

6.1. YueOHo-1200paTOpHOE 000py10BaHuE:
Kinacc OBM, ayautopus 323 A, ocHanieHHas! BRIYMCITUTEILHOM TEXHUKOH, crienaibHbIM [10
1 cBOOOIHBIM JIOCTYIIOM B ceThb Internet.

6.2. IlporpaMmmHoOe oGecnieyeHue:

1. ABBY PDF Transformer 3.0 [Taket u3 10 Heumennbix muniensuit Per Seat (10mui.) EDU.
Kona mozunmu: 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 JIunensun Microsoft 45936786. beccpouno.

3. WinPro10 Rus Upgrd OLP NL Acdmc. Cy6munensuonnsiii qoroop Ne 502 ot 03.03.2017
Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JInuensus Ne 68203568.
beccpouno.

4. Kaspersky Free (exxerogno o6nomisgemoe I10). YcnoBus MCIONb30BaHMS MO CCBLIKE:
http://www.kaspersky.ru/free-antivirus/ . BeccpouHo.

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. TexHnuyecKkue U 3J1eKTPOHHbIE CPEACTBA:

MynbTUMEANIHBIN TPOEKTOP, SKpaH (110 HEOOXOAUMOCTH ), MEJIOBask WJIM MapKepHast 10CKa.

1) JlaGopaTopHbIe CTEH/bI MO HUCCIIEAOBAHUIO OCHOBHBIX XapaKTEPUCTHK OMTUYECKOTIO
BOJIOKHA.

2) JlaGopatopusiii kommuieke NI ELVIS II u pacimpurenshas mnata EMONA FOTEx ¢
Ha0opoM (HYHKIIMOHAJILHBIX OJIOKOB.

3) CoBpeMEeHHBIE KOMIBIOTEPHl (HOYTOYKH), UMEIONINE TOCTYN K JIOKAIbHOW CETH
YHUBEpPCUTETA U BBIXOJ B IHTEpHET.
4) Ha kaxznoM KOMIIBIOTEpPE YCTAHOBJIEH JIMLEH3MOHHBIA IporpaMMmHbii maker NI

LabVIEW 2013. MmeroTcs CNHUCKW 3alaHM M METOJUYECKOE PYKOBOJICTBO B AJICKTPOHHOM H
IIE4YaTHOM BUC.


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/

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'NHN

Ha nekuusx MCrosb3yloTCs aKTUBHbIE METOAbl OOydeHHs (KOMIBIOTEPHBIX CHUMYJISIIHM,
pa3dop KOHKpeTHhIX cuTyanuii). [IpakTndeckue 3aHATHS MPOBOIATCS B MHTEPAKTHUBHON (hopMme.
JlabopaTopnbie paboThI MPOBOAATCS C Kcodb3oBaHueM [I9BM ¢ nmocneayrorieit 3anmToi.

VII1.OOEHOYHBIE MATEPHAJIBL JJI51 TEKYIIEI'O KOHTPOJIA 1
ITPOMEXYTOYHOU ATTECTALLUU

Texynuii KOHTPOJIb peaiu3yeTcsl B BUJE MUCBMEHHOTO TeKyIero KoHTpois Ha [131-I135,
npu 3amurte jabopatopHbix pabor JIP1-JIPS. Tekymmii KOHTpOJb HampaBieH HA BBIABICHHE
copmupoBanHocTy KoMrieteHuuu 11K-2.

[TprmMepHBIE BOIIPOCHI Il TEKYIIET0 KOHTPOJIS:

1) Tloyemy Ha MpaKkTUKE MPUMEHSIETCS BOJOKOHHBIH CBETOBOJ, COCTOSIINI U3 CEP/LICBUHBI U
000109KH?

2) Kakyto pous urpaer UKM-koupoBaHue B cuctemMe CBsizu?

3) Ilpusenute cxemy odpazoBanus UKM-curnana.

4) Yro takoe kazap B cucreme MKM-koaupoBanus?

5) Yro Takoe miar KBaHTOBaHUS?

6) OOBbsicHUTE, YTO MOKA3BIBACT KAXK/IBII UMITYJIbC TAKTOBOI'O CUTHAA?

7) CKoJIbKO OMT MEXJly UMITYJIbCAMHU B CUTHAJIE KaapoBoil cuaxponusaiuu (FS)?

8) WMzoOpasute kox, renepupyembiii UKM-koziepoB, mpu mojgade Ha €ro BXO[ MOCTOSHHOTO

HanpsbkeHus B 1 B.

9) KakoBbI OCHOBHBIE ATAIbl BOCCTAHOBIICHHUS IIEPEIaBAEMOr0 COOOIICHUS?

10) Yro Takoe 1ryM KBaHTOBaHUS?

11) Kak mocturaercsi CHHXpOHHOCTB pabotel UKM-nekoaepa u UKM-konepa?

12) Kakum OyieT BOCCTAaHOBIICHHBIN CUTHAJI, €CITH B CXeME BOCCTaHOBJICHUS (pUCYHKH 4.7 1 4.8)

UCMOJIb30BaTh GHIBTP ¢ yacToToi cpesa 100 I'n?

13) Uro onpenenser napameTp HacTpoiiku aHanu3aropa crnektpa (DSA) Frequency Span?
14) Tlo BepTHKAJIBHOM IIKAJIC B aHATM3aTOPE CIIEKTPa OTKIIAIbIBACTCS MOIIHOCTh CUTHANA B 1b.

[Touemy Bce MoOOYHBIE TAPMOHUKHN UMEET OTPULIATENbHOE 3HauUeHue B 1b?

15) Yro o3HauaeT oTIMYME BYX TapMOHHUK APYT OT Apyra Ha 100 n1b?

16) Uro takoe uacrora HaiikBucra?

17) Ilouemy Ha pucyHke 5.2 Tpaduk COCTOMUT U3 OTICIBHBIX TOYECK, HE COCAMHEHHBIX MEKIY
coboi?

18) 13 kakux cooOpakeHni BEIOMpAETCS 4acTOTa TUCKPETH3aUH?

19) Uto Ha3bIBaeTCS IIyMOM KBAaHTOBAHHMS?

20) [Toyemy mociie 1EKOIMPOBAHUS B CUTHAJIE TOSBIISIFOTCS ITOOOYHBIE COCTABIISIONINE?

ITpumep 3a1aHMi K MPAKTUYECKUM 3aHATUAM:
1) PaccuuTaiite K03 duimeHT nepeaadn GuiabTpoB B 1b mo Gopmyie (1) 3a Vi HYKHO B3ATh
aMIUIATYy MCXOJHOIO CUTHala ¢ TeHepaTopa.

Koy = 20 1g (22) ()

[TpoBeauTe M3MEPEHHS MPU PA3HBIX YACTOTAX MCXOMHOTO «HEPWIHTPOBAHHOTO» CHUTHAA
(500 T, I1xlm, 2xlm, 3kl 4xlm, Skl). Yactora MeHsieTcs B HACTpoKaxX (DYHKIMOHAILHOTO
re’eparopa.

CoxpaHsiiTe CKPHHIIIOTHI OKHA MTPOTPaMMBI OCIIMILTOTpada mocie ero HaCTPOHKH.

2) Hcnonp3yst CBOMCTBA ONTHYCCKHX Pa3BETBHTENEH, HAPUCYHTE CXEMy IBYHAIPaBICHHOM
JUHUM CBSA3HM, B KOTOPOM MOTYT IepelaBaThCsl aHAJOTOBBIM curHan (cooOmienue 1) u
nudpoBoit curHan (coodOmieHre 2) Mo OJHOMY ONTOBOJIOKHY B 000MX HampaBieHUsX. T.e.
OJIMH TIOJIb30BaTENb MepeaaéT aHaJIOTOBBIN CUTHAT BTOPOMY IOJIb30BATEIIO0, HAXOASIIEMYCS




Ha PyroM KOHIIE JIMHUY CBsA3U. OJTHOBPEMEHHO MEPBBIN KIUEHT MOIy4yaeT HUPPOBOil CUTHAT
OT BTOpOro KiaueHTa. st otuéra n3o0pazure OJI0K-CXeMy TaKOW JTHHUN.

O1eHoYHbBIE CPeICTBA 1JIsI MPOMEKYTOUHOI aTTecTanuu (B ¢popmMe 3a4eT ¢ OLEHKOI).

[TpomexxyTouHasi aTTecTalMsl HalpaBjieHa HA MPOBEPKY C(HOPMUPOBAHHOCTH KOMIIETCHIIUU

[1K-2 u nmpoBouTCs B popme 3ayera ¢ oueHkoil. dopma npoBeeHus 3aueTa — yCTHBIN 10 OuiieTam
WM TIMCHMEHHBIH 10 OMiIeTaM.

Marepuaisl JUisi IPOBEICHU TEKYILEro U MPOMEKYTOYHOIO KOHTPOJISl 3HAHUN CTYACHTOB:

No Komnerenium,
n\_n Bun xontposns KonTponupyembie TeMbl (pa3zesbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 CobecenoBannie  npu | [loTepu B onTUYecKOM BOJOKHE K-2
3alluTe OTYETa
2 CobGecenoBanue  1npu | Komupoanune UKM K-2
3allUTe OTYETa
3 ColecenoBanue npu | JlekogupoBanune KM [K-2
3allUTe OTYETa
Juckperuzaius u Teopema HaiikBucta
CobecenoBanne  mpu .
4. JalmTe OTHETA pU UMITYJTBCHO-KO0BOM Momymsiiun | [TK-2
(MKM)
MHoKeCcTBEHHBIN J0CTyT c | IIK-2
CobecenoBanne  1pu
5. sammTe OTUETA BPEMEHHBIM  pa3/IeJIeHHeM KaHaJoOB
(TDMA)
CobecenoBanne  npu | JluneitHoe kogupoBanue JuHMM H | [TK-2
3allUTe OTYeTa pereHepansi TaKTOBOT'O CUTHajla
CobGecenoBanue  mpu | [lepenaua JTAHHBIX gyepes | [1K-2
3alUTe 0TYeTa ONTOBOJIOKOHHBIE JINHUU
CobGecenoBanne  mnpu | Gunprpanus, pasneneHue u | [IK-2
3alUTE OTYETA 00beIMHEHNE ONTHUECKUX CUTHAJIOB
CoGecenoBanrie  mpu | [IByHamnpaBieHHas onToBoyiokoHHas | [1K-2
3alUTe 0TYeTa CBSI3b
CoGecenmoBanrie  mpu | CriekTpanbHOE yIUIOTHeHHE curHaios | [1K-2
3alUTe 0TYeTa
6. TectupoBanue Bce paznensr ITK-2
7. ITonroroBka k 3auery | Bcee pasnenst [1K-2

ITprMepHBI CIUCOK BONPOCOB K 3a4ETy

OcCHOBHBIE PUHITUIIBI TIepeayn IU(PPOBBIX CUTHAIOB

[lepenaya cBeTa Mo ONTHUECKOMY BOJTHOBOY.

OnToBosIOKHO. THUIIBI, XapaKTEPUCTUKU U TPUMEHEHUE.

[ToTepu B BOJIOKOHHO-ONITUYECKUX JIUHSIX CBS3H.

Apxutektypa yueOHoro gaboparopaoro komruiekca NI ELVIS I1.

Tunuyabie MapaMeTpbl HACTPOUKHU ITU(POBOTO ocHruLIIorpada.

OcHoBHbIe (YHKITMOHATBHBIE OJIOKHU paciupuTenbHoro moayis Emona FOTEXx.
[Ipunnmner UKM-konnpoBaHusl.

Amnanoro-mugpoBoe npeoOpa3oBaHue.

Meronuka UKM-nekonrpoBaHus.

Teopema HaiikBucra. Hacrora HalikBucra. Jluckperrusanus cursasia.
[Tpunnune! muHEHHOTO KoaupoBaHus curHana. [udposoii curnan. TTL. bunonsipaeiii Koz
NRZ.

budasznsrii kon (Manyectepckuii) Bid.

JIuneiinsiii kox RZ-AMI. DHeprerudeckue 3aTpaThl IPpU KOJAUPOBAHUU.
BoccranoBnenue curHana OMTOBOM CHHXPOHU3AIMH (TAKTOBOTO CHTHAJIA).




- Opranuzanus IByHaIpaBJICHHON JTUHUY Nepeiadyl HHPOPMAaIIIH.

- Meroast TDMA u FDMA npu MyJIbTUIIIIEKCUPOBAHUU.

- IlpeoOpa3oBaHue curHaiia u3 CBeTOBOH (HOPMBI B JIEKTPUUECKYIO U HA00OPOT.
- @uibTpanys ONTUYECKUX CUTHAJIOB.

- OObeanHEHHE ONTUYECKUX CUTHAJIOB.

- Pa3neneHne onTHYECKUX CUTHAIIOB.

- CoexTpallbHOE YIUIOTHEHHE.

- Opranuzanys MHOTOKaHAJIbHOM ONTUYECKON JIMHUU CBSI3H.

- Omnpegenenue k03P PUIMEHTA 3aTyXaHU ONTHUECKOTO Kadels.

[Tpumep TeCTOBBIX 3aJaHUM 17151 IPOBEPKHU chopMupoBaHHOCTH KoMrieTeHIuu [1K-2:
1. Uro npomsoiaer ¢ uUPpOBBIM ONTHYECKUM wHMIysibcoM 0l B MHOroMoa0BOM
OIITOBOJIOKHE MPU BO3JEHCTBUH Ha HEr0 MOJI0BoM aucnepcuu? IlpeBpaTurcs B:
a)l
6)0
B) 11
r) 01
2. 3a cyer Kakoro (U3NIECKOTO SBJICHHUS BO3MO)KHA OPTaHU3aLUs IBYXCTOPOHHEH CBSI3H
BOJIC no tumy - 0AHOBOJIOKOHHAS OJTHOIIOJIOCHAs OHOKa0eIbHasl
a) MOJISIPU3ALIHS
0) nucriepcus
B) NPEJIOMJICHUE
r) nudpakius
3. st TOro 4TOOBI TOJIYYUTH OJTHOMOJIOBOE OMITOBOJIOKHO HEOOXOIUMO:
a) YBEJIIMYUTDH Pa3HUIy MEXY MTOKa3aTeNIMU IPETOMIIEHUS] BHYTPEHHEH U BHELIHEH
000JI0YKHU CBETOBOJAA
0) YMEHBIIUTH PAANYC CEPJLIEBUHBI CBETOBOA
B) YMEHBIIUTh UIMHY BOJIHBI ONITHYECKOTO U3ITyUSHHS
') BApUaHTHI a), 0), B) BMECTE
4. Ilpu yBenu4eHUU JUaMeTpa CepALeBUHBI ONITOBOJIOKHA allepTypa ONTOBOJIOKHA!
a) yBEITUYUTCS
0) YMEHBIIUTCA
B) HE U3MEHUTCSA
') MOXKET YBEIIMIUTHCS, MOKET YMEHBITUTHCS
5. KaK U3MEHHUTCS OTHOCUTENbHBIN MOKa3aTeNb MPETOMIICHUS IPU U3TMOE ONTOBOJIOKHA!
a) YBEIIUYUTCS
0) yMEHBIIIUTCS
B) HE U3MEHUTCA
') MOXET YBEJIMUUTHCS, MOXKET YMEHBIIUTHCS
6. Kakoil mapameTp BIUSET HA KOJTUYECTBO MOJI B MHOTOMOJIJOBOM ONTOBOJIOKHE:
a) JUITMHA BOJIHBI ONTHUYECKOTO U3Ty4YEeHUS
0) mokazareiy MpeJoMIICHHs BHYTPEHHEN U BHEIIHEH 000JI0UKH CBETOBO/IA
B) pauyc CEpLEBUHBI CBETOBO/IA
') BApUAHTHI a), 0), B) BMECTE
7. Hcnonp3oBaHME Kakoro ONTOBOJOKHA MPEANOYTUTENbHEW NIPU  NOCTPOECHUU
MAarucTpajibHbIX CETEH?
a) MHOT'OMOJIOBO€E CO CTYIIEHYAThIM I10Ka3aTeJIeM MPEIOMIICHUS
0) MHOTOMOJIOBOE C TPaJIMEHTHBIM ITOKa3aTeJIeM MPETOMIICHHUS
B) OJIHOMOJIOBOE
r) 0€3 pa3HUIIbI
8. Uemy paBHsercs uucioBas aneprypa NA ONTOBOJIOKHA ¢ NMOKAa3aTENsIMH IPETOMIICHUS
cepaueBuHbl N1=1,44 u BHemHe# o0omouku N2=1,43:



a) npumepso 0,34
0) nmpumepno 0,17
B) mpumepHo 0,085
1) npumepto 0,68

Pa3pabGorumk: e nouent Kamwxun C.U.

[Iporpamma cocraBiena B coorBeTcTBUU ¢ TpeboBaHusMu OI'OC BO u yunThIBaeT peKOMEHIalUN
[TOOII no nampasiienuto u npoduiaro noarorosku 03.03.03 Pagnodusuxka.

[Tporpamma paccMoTpeHa Ha 3aceaHnuu Kadeapsl paguoGU3uK U paaHodTIeKTPOHUKH
«30» aBrycra 2021 r. npotokon Ne 1

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

Hacmoswas npoepamma, He Mmodcem Ovimb GocnpouzeedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuuxa npocpammol.



