IMTPHUJIOXEHHME
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®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YYPEXJEHHWE BbICHIEI'O OFPA3OBAHIA
«PSI3BAHCKUI TOCYIAPCTBEHHBIN PATMOTEXHUYECKUIN YHUBEPCUTET
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OrneHouyHbIE MaTepUajIbl — 3TO COBOKYMHOCTh y4e€OHO-METOJUYECKUX MaTe-
puasoB (KOHTPOJIbHBIX 3aJJaHUM, onrcaHuil GopM U MPOIEAyp), MPeaHA3ZHAYECHHBIX
JUTSL OLIEHKH KadyecTBa OCBOEHUsI 00y4arolIMMUCS JaHHOW JUCIUIUIMHBI KaK 4acTu
OCHOBHOM MpoeccoHanbHO 00pa30BaTeIbHON MPOTPaMMBI.

[leap — OLIEHUTHh COOTBETCTBUE 3HAHUI, YMEHUN U YPOBHS MPHOOPETEHHBIX
KOMITETEHIIUM, 00YyYaroluXCcsl eNsM U TpeOOBaHUSM OCHOBHOM MpodeccuoHalb-
HOM 00pa3oBaTeNbHOW MPOrpaMMbl B XOJI€ MPOBEJECHUS TEKYIIErOo KOHTPOJS U
IPOMEKYTOUHOM aTTeCTaIlH.

OcHoBHas 3a/1a4ya — 00ECEeUnTh OLICHKY YPOBHS C(HOPMHPOBAHHOCTH OOIIIe-
KYJbTYPHBIX, OOMIETIPO(PECCUOHANBHBIX M MPO(EeCCHOHANBHBIX KOMIETEHIIHH,
nproOpeTaeMbIX 00YUAIOUTUMCS B COOTBETCTBHU C ITUMH TPEOOBAHUSIMHU.

KonTponp 3HaHWil mpoBoauTCsS B (popMe TEKYIIETO KOHTPOJIS M MPOMEKY-
TOYHOM aTTECTALIH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IMPOBOAMUTCA C II€JIbIO OINpEAENICHUs CTe-
MIEHU YCBOCHHUS yueOHOTO MaTepuala, CBOCBPEMEHHOTO BBISBIICHUS U YCTpPaHEHUS
HEJIOCTATKOB B MOJATOTOBKE O0YUYaIOIIUXCS U MPUHATUS HEOOXOIUMBIX MEp IO CO-
BEPIICHCTBOBAHUIO METOJIMKH TMPEMNOJIaBaHusl y4eOHON JUCHUIUIMHBI (MOYJIs),
OpraHu3anuu padoThl 00yJaroNuXcs B X0/1¢ YUeOHbIX 3aHATUN U OKa3aHUS UM MH-
JTUBUTyJIbHON TTOMOIIIH.

K KoHTpoITIO TeKyIIIel yCrIeBaeMOCTH OTHOCATCS MPOBEPKA 3HAHUM, YMEHUHN U
HABBIKOB, TPHOOPETEHHBIX OOYJAFOIITIMUCS B X0/ BBITIOJHCHUS WHIUBHTYATbHBIX
3aJJaHUi Ha MPAKTUYECKUX 3aHATHSAX U Ja0opaTopHbIX padoTax. [Ipu oneHnBaHNM
pe3yIbTaTOB OCBOCHUS MPAKTUYECKHUX 3aHATUH M J1a00paTOpHBIX pabOT MpUMEHs-
eTCsl IIKaJia OIICHKHU «3a4TeHO — He 3a4TeHo». KonmdecTBo 1ab0opaTOpHBIX U MpaK-
THYECKUX PadOT M MX TeMaTHKa OmpejeeHa padouei mporpaMMon AUCIUTIINHEI,
YTBEPKACHHOH 3aBeAy0mnM Kadeapoi.

Pe3ynbpTaT BBIMOTHEHHS KaXKJIOTO MHIWBHUAYAIBHOTO 3a/IaHUs JOJDKEH COOT-
BETCTBOBATh BCEM KPUTEPHSM OIEHKH B COOTBETCTBHHM C KOMIIETEHIUSIMH, YCTa-
HOBJICHHBIMH JIJIS1 33JTAHHOTO pa3zelia JUCITUTIINHBI.

WTOroBBIN KOHTPOJH MO NUCIUILIMHE OCYIIECTBISETCSA MPOBEACHUEM 3auéTa
B 6 cemecTpe.

dopma mpoBeaeHus 3a4€Ta — MMCHbMEHHBIA OTBET MO YTBEP KICHHBIM OMIIE-
TaM, cPOPMYJIMPOBAHHBIM C YYETOM COJICpKaHUs YIeOHOW NUCIMIUIMHEI. B Omter
BKJIIOUAETCS JBa TEOPETHUECKUX Bompoca. [ocie BbIoHeH!sT MMCbMEHHOM pado-
ThI 00y4aeMOTro TPOM3BOAMUTCS €€ OllEHKa MPEnoJaBaTeeM H, MPU HEOOXOTUMO-
CTH, TIPOBOJUTCS TeOpeTUdecKas Oecena ¢ 00ydaeMbIM JJIi YTOYHEHHS] HTOTOBOM
OLICHKH.



[TacnopT oHa OLIEHOUHBIX CPEACTB MO AUCLUILINHE

Ne | Kourpouupyemsbie pazaesl (Tembl) | Kox konrpoau- Bua, wmerton,
I/ | AUCHUILIMHBI (Pe3yJabTaThl 10 pa3jie- | pyeMoil komme-| ¢popma  oue-
J1aM) TeHIUH (MJIH ee| HOUHOI0 Me-
YACTH) ponpusiTusi
1 2 3 4
1 |BBenenne n 0CHOBHEIC ITOJOKESHUS 10 TUCIU- TIK-2.2 3auéT
IUIMHE
2 |DopmarupoBaHue JaHHBIX [1K-2.2 3a4€T
3  |Mogynsmus 6a30BBIX CUTHAJIOB TIK-2.2 3a4éT
4 |deMonynsius U 1eTEKTUPOBaHUE 0Aa30BbIX CHUT- TIK-2.2 3a4eT
HaJIOB
5 |Mogynsus BY curnanos [K-2.2 3a4€T
6 |demonynauus nerextupoBanue BU curnanos [1K-2.2 3a4€T
7 [[lomexoycToiiunBoe koaupoBaHue. biounble [1K-2.2 3a4€T
KOZIBI
8 |I[IomexoycroitunBoe konupoBanue. CBEPTOUHbBIE [1K-2.2 3a4€T
KOZIBI
9 |CucreMbl nepeMeXeHUs: U CKpeMOIMPOBaHUS [1K-2.2 3a4€T

Kputepun onieHMBaHMs KOMIETEHIUI (PE3yIbTATOB)

1) Yposenn yceoenusa mamepuana, npedycmompennozo npozpammoi.

2) Ymenue ananuszuposams mamepuain, YCMAHAGIUCAMb HPUUUHHO-
cl1e0cmeeHnble CéA3lU.

3) Kauecmeéo omeema na 60onpocel: HOJIHOMA, APZYMeHMUDPOEGAHHOCHLD,
ybeHcoeHHOCm b, 102UYHOCHLD.

4) Coodeporcamenbnas cmopoHa u Kauecneo Mamepuaios, NPUEeOeHHbIX 6
omuemax cmyoeHma no 1aoopamopHvimM padomam, NPAKMUYECKUM 3AHAMUAM.

5) Hcnonvzosanue 00noaHumenbHou aumepamypol npu ROO20MoeKe om-
6éemoe.

Yposenv oceoenun u cpopmuposannocmu 3nanuit, ymenuii u HagbIKOG NO
oucyuniune oyeHugaemcs 6 popme 0aabHOU OMMEMKU:

Ouenka «3aumeno» 6bICMABIACMCA CIYOEHMY, KOMOPbll RPOYHO YCEOUT
npeodyCMOmpeHHbLL RPOPAMMHbBLIL MAMEPUA; NPAGUILHO, APZYMEHMUPOCAHO
omeemul HA 6ce GONPOCHL, C NPUBEOCHUEM NPUMEPOE; NOKA3ANl 27Iy0OKuUe Cu-
cmemamu3upoeantvle 3HAHUA, 6/1a0eem NPUEMAMU PACCYHCOCHUA U CONOCMAG-
Jilem mMamepuan u3 pasHvlX UCMOYHUKOB: MEOPUIO C8A3bleAem ¢ NPAKMUKOIL,
opy2umu memamu 0aHHO20 Kypca, OpYyZuUx uUzyuaemvlx npeomemos; 0e3 oumuookK
6bINOJIHUTI NPAKMUYECKoe 3a0aHue.

Ooba3amenvublm ycioeuem 6blCMAag1eHHON OUEeHKU ABIAemca RPAGUTIbHAA
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peub 6 Obicmpom unu ymepeHHoM memne. /[OnOTHUMENbHBIM YC106UEM NOTLY-
YeHUA OUEHKU «3AYMEH0» MOZYH CHamb XOpouiue YCnexu npu 6blnoJIHeHUU
CAMOCMOAMENbHOU U KOHMPOJbHOU padomvl, CUCHEMAMUYECKAA AKMUGHAA
padoma HaA CEMUHAPCKUX 3AHAMUAX.

Ouenka «He 3aUmen0» 8bICMAsAAemca CIYO0eHny, KOmopblil He CRPABUl-
ca ¢ 50% eonpocoe u 3adanuil dbunema, 6 omeemax Ha opyzue 60npocvl OOny-
cmun cywiecmeennvle owuoku. He moxncem omeemums na 0ononnumesibHule
60npOCHL, NpeodiodceHHvle npenoodasameem. Ilenocmuozo npedocmaenenusn o
63aUMOCBA3AX, KOMHOHEHMAX, IMANAX PAZGUMUS KYJIbIMYPbL Y CIYOCHMA Hem.
Ouenusaemca Kauecmeo yCHHOU U NUCLMEHHOU peull, KAK U NPU 6bICHABIEHUU
HOJI0HCUMENbHOI OUEeHKU.

Bompocs k 3a4ety mo qucuuiinie «OcHoBbI HUGPOBOH MOLYISIIIUN U KOAH-
poBaHus»

1. [loka3zarenu kayecTBa CUCTEMBI CBs3U. MHpopManumoHHas, 3HEpreTuye-
ckas u criekrpanbHas dbdextuBHOCTh. OCII. B3anmocBsa3s Mex 1y moka3aTeisiMu.

2. NmmynbcHast Mmonyssiniust. @opmarsl npeacTaBieHus U(POBBIX CUTHAIOB
u ux CIIM. Bpemennsie nuarpammsbl curHanoB. Crnektp curnana B ¢gopmare bBH.

3. OCHOBBI TIepeIa4Yr CUTHAJIA 10 KaHATY C OTPaHUYCHHON MOJI0COM. DUIbTp
HaitkBucra. @unetp Tuna "l[lpunogustoro kocunyca'. OueHka yXyAaIIeHUAs] Kade-
CTBa KaHaja NP MOMOIIY ITIa3KOBOW TNArpaMMBl.

4. ITpunuuns! 1udpoBol nMosocoBor Moayasanuu: CTpyKTypHasl cXemMa Mo-
OyNATOpa/IEeMOYNATOpa. YCIOBUE 3KBUBAJIEHTHOCTU MoAeMHbIX curHaioB. (Ilo-
yemy curnaisl B HU u BU o6nactsax sKkBUBaJIeHTHI)

5. [Ipunnumne! @pPOBOH MOJOCOBONM MOAYISAIUMU: KOrepeHTHBIH U HEKoTre-
PEHTHBIN TpUEM. BekTopHOE npeicTaBIeHue CUHYCOUIBI.

6. ®a3oBas manumyssus. KorepeHTHBIN 1 HEKOTEPEHTHBIN MPUEM.

/. Muoroda3znas manunynsiiusi. OCHOBHbIE MIPUHIUIIBI. 3aBUCUMOCTb BEPO-
stHOCTH ommOku ot OCII u mockocts "l[lomoca-3¢gpheKTUBHOCTE"

8. Kommekcnas orubaromas. Momymsiust QPSK.

9. Monynsinus OQPSK.

10. Monynsuus /4 DQPSK.

11. Yacrornas manunynsuus. O6Hapyxenne UM-curnanoB. Paccrosinue
Mexay ToHamu. BepostHocTh ommOku. [lnockocts "Tlonoca-adpdexruBHoCTs".

12. Manunynsamusi ¢ MUHUMadbHbIM caBurom. Monembsr GMSK.

13.  Monembst QAM. Bri6op cxembl HUPPOBOIT MOTYISAIIH.

14. Kananpaoe xomupoBanue. Knaccubukamms. Tumbl 3auThl OT OIIHU-



OOK.

15. KananbHoe komupoBanue. Mojenu kananoB. KoMrnpomuccsl JoCTUTa-
eMbI€ 3a CUET KOJUPOBAHMUSI.

16. JIuneiinwie Oounbie Koabl. OCHOBHEIE ITOHATHS.

17. Cucrtemarnueckue JTUHEHHBIC OJIOUHBIC KOIbI. [IpoBepouHas marpuria.
CunnpoM. HopmanbHas marpuna.

18. Cucrtemarnueckue JUHEHHBIE OM0YHBIE KOABI. [Iporemypa aexoaupo-
BaHud. BecoBoit koadunueHt u paccrosinue XaMMHUHTa. Bo3MoKHOCTE orpejie-
JICHUSI U UCTIPABIICHHUS.

19. [Huxnuueckue xoxabl. [lonmHOMManbHas Gopma MpencTaBlieHus KoJa.
['eHepaTOpHBI U NPOBEPOUYHBIE NOJUHOMEL. [Iponenypa xkogupoBaHus U omnpene-
JICHUSI CUHApPOMA.

20. Cseprounoe xonmupoBanue. OOmme 3amedanus. POpMbl MpeacTaBie-
HUSI CBEPTOYHOTO KOJEpA.

21. CseprouHoe kogupoBaHue. Peakius konepa Ha UMIYJIbCHOE BO3JEH-
ctBue. [TommHOMManbHOE NpEACTaBICHUE.

22. CseprouHoe koaupoBaHue. llpencraBieHue CBEPTOYHOIO Kozepa.
Jnarpamma cOCTOSTHUM.

23. Caeprounoe xomupoBaHue. [IpencraBnenne cBEpTouyHOTO Kozepa. Pe-
nieTyaras JuarpaMmma.

24.  JlexomupoBaHHE CBEPTOUHBIX KOAOB. OOIMas MOCTaHOBKA 3aJlauu.
Msrkoe u KECTKOE NPUHATUE PELICHUM.

25. AnroputMm nexonupoBaHusi Butepou. [Ipumep xectoro aexoaupona-
HUs. MSITKOE TEKOIMPOBAHUE.

26. Bo3HUKHOBEHHE MAKETHBIX OIMMOOK B KaHasle. BIIOKOBBINA M CBEPTOU-

HBIU [IEPEMEKUTEIH.

Ilepeyenb 1a00PATOPHBIX PA0OT ¥ BONIPOCOB JIJIsl KOHTPOJISI

Jlaboparopnas padora Ne 1 «Momymsius 6a30BbIX CUTHAJIOBY

KoHTposbHbIe BONIPOCHI

HazoBuTte 0 oxapakrepusyiTe OCHOBHbIE (PYyHKIIMU ONITUMAIBHOTO pUéMa.
[lepeuncnure onTUMaIbHbIE KPUTEPUHN NIPUHATUS PELICHUN.
3. Kakoit kputepuii npumensica B JaHHOU padote?



10.

11.

12.

O N OThWD

9.

3aBUCHT JIM BEPOATHOCTH OUTOBOM OMIMOKU OT (POPMBI UCTIOIB3YEMOTO CHUT-
Hana?

B 4ém cxoncTBO M B 4€M OTIIMYME ONTHUMAJBHBIX IIPUEMHUKOB Ha OCHOBE
KOppeJsITOpa U Ha OCHOBE COTNIACOBAaHHOTO (uiIbTpa’?

Kak m3MeHuTCA CTpyKTypa ONTUMAIbHOTO NMPUEMHHUKA B CIydae IMepelaqyu
TpEX U 0oJiee CUMBOJIOB?

OnummmTe napaMeTpbl, KOTOPbIE OTOOPAKAIOTCS Ha TNIA3KOBOM JUarpaMmMe.
Cdopmynupyitite Teopemy HalikBucta 0 MUHUMAJIBHOM TMOJIOCE YACTOT Ka-
HaJjla CBS3U.

HazoBuTe npuyuHbl 1 MexaHu3M Bo3HUKHOBeHUst MCIU.

Kakum o6pazom Hammune MCU cka3bIBaeTCst Ha CIEKTPE MOAYJIMPOBAHHOTO
cursana?

Kakum o6pazom nHammuue MCHU ckasbiBaeTcst Ha (opMme MIa3KOBOM aua-
rpaMMbl?

Jlaboparopnas padota Ne2 «IludpoBas monocoBas MOAYISIIUSD)

KoHTposibHbIE BONIPOCHI

Kakum oOpaszom ocymectsisiercs (popMUpOBaHHE KOMILIEKCHON Orubaro-
e MOy TMPOBAaHHOTO CUTHaja?

Yro Takoe criekTpasibHas 3pPEKTUBHOCTh MOAYISALUU?

KakoBbI CTpyKTypHBIE CXeMBI U TPUHIIUI PaboTh MoaynsaTopa QPSK?
KakoBbI CTpyKTypHBIE CXEMBI U IPUHIIUI Pab0THI feMonyisTopa QPSK?
KakoBbI CTpyKTypHBIE CXeMBI U TIPHHIIUI PaboThl MogynaTopa OQPSK?
KakoBbI CTpyKTypHBIE CXeMBI U IPUHIIUI PaboTHl Aemonyisitopa OQPSK?
KakoBbI CTPYKTYpHBIE CXeMbI U TIPUHIIHIT PaboThl MoayIsiTopa /4 DQPSK?
KakoBbl CTPYKTYpHBIE CXEMbl M MPHHIUI paboThl Aemonynsitopa m/4
DQPSK?

KakoBbI CTpYyKTypHBIE CXEMBI U IPUHITUTT PabOThI MoayisiTopa MSK?

10.KakoBbI CTPYKTYpHBIE CXEMBI U IPUHITUTT PabOThI JeMomyasitopa MSK?
11.KakoBbI CTPYKTYpHBIE CXEMBI U IPUHITUT Pa00THI Moayisitopa GMSK?
12.KakoBbI CTPYKTYpHBIE CXEMBI U IPUHITUTT PaO0THI Aemoayisitopa GMSK?
13.KakoBbI CTPYKTYpHBIE CXEMbI U IPUHITUTT Pab0Thl MoayisiTopa QAM?
14.KakoBbI CTPYKTYpHBIE CXEMBI U PUHLUIT PaboThl JeMonyasitopa QAM?

JlaGoparopnas padora Ne3 «bnokoBoe cucTreMaTH4ecKoe KOJUPOBAHUEC)

KoHTposibHBIE BOIPOCHI



1. OnuiuTe YeThIpe TUIIa KOMIPOMHCCOB, BOSHUKAIOIIUX MPU HCIIOIb30BaHUN
KOZla KOPPEKLIMHU OLINOOK.

2. B cuctemax CBsI3U pPeaJbHOTO BPEMEHH 3a MOJIY4YaeMYIO C MOMOILBIO U30bI-
TOYHOCTU 3(PPEKTUBHOCTh KOAUPOBAHUS MPUXOAUTCS IUIATUTH IOJOCOU
nponyckanus. YeMm NPUXOAUTCS KEPTBOBATh 3a MOIYYEHHYIO 3(deKTHB-
HOCTb KOJUPOBAHUS B CUCTEMAX CBSI3U MOJEIBHOTO BPEMEHU ?

3. B cucremax cBs3M peaJlbHOTO BPEMEHH yBEJINYEHUE M30BITOUHOCTH O3HAYa-
€T TMOBBIIICHUE CKOPOCTH MEpPEelayd CUTHAJIOB, MEHBIIYIO SHEPTUIO0 Ha Ka-
HaJLHBIM CUMBOJI U OOJIbIIIEe OMHMOOK Ha BRIXOJE AeMoayisitopa. OObscHUTE,
Kak Ha (pOHE TaKOro YXYAIIECHHUS XapaKTePUCTUK AOCTUTaeTcs 3PPEeKTHB-
HOCTb KOJUPOBAHMS?

4. Tlouemy 3(ppeKTUBHOCTH TPAAULIMOHHBIX KOJAOB KOPPEKLINU OIIMOOK CHUXkA-
eTCS MPU HU3KKUX 3HadeHUsX Ep/No?

JlaGoparopnas padora Ne4 «IlomexoycTOMUMBOE KOJUPOBAHUE C TTAMSITHIO

KOHTpOJIbHLIe BOIIPOCHI

1. TlosicHuTe CBA3b IUArpaMMbl COCTOSIHUM C (DyHKIIMOHATBHON CXEMOU CBEP-

TOYHOTO KOZIepa.

[TosicHUTE MPUHIIATT TOCTPOCHUS APEBOBHUIHOMN M PEMIETYATHIX JUATPAMM.

OnummuTe BO3MOXHBIC BAPUAHTHI KOAUPOBAHUS CBEPTOYHBIX KOJOB.

4. OOBSCHUTH MPUHIIUI PAOOTHI JAeKkojepa Burepou c xECTKON cxemoil mpuHs-
THS PELIEHUN HA ITPUMEDE.

5. OOBsicHUTH TIPUHITUT pabOTHI JAekoaepa Butepbu ¢ Markoit cxemoil mpuHs-
THS PELIEHUN HA ITPUMEDE.

6. [IpuBecTu nepeyeHs mapaMeTpoB ISl OMTMCAHUS CBEPTOUYHOTO KOJIA.

wn

['paduk BoITIONIHEHUS TAOOPATOPHBIX PAOOT pa3MeIleH B TaO0OpaTOpHuHu.

CocraBmin
Homnent kadeapsr TOP A.A. OBUHHUKOB
3asenyrommuii kadeapoir TOP B.B. Burszes

Onepatop 340 000 "KoMnaHus "TeHsopy -

JOKYMEHT MOZMMCAH SMEKTPOHHOM MOAMUCHIO

COrNACOBAHO ®rboy BO "PrPTY", PIPTY, Butases Bnagumup Buktoposuy, 30.08.24 15:48 MpocTtas noanucb
3aBeaytowmii kaceapori TOP (MSK)




