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1. IEJA OCBOEHUSA ITUCHUILINHBI
Hesasimu ocBoeHus JucuumInnbl "'O0mast Teopun cBsi3u'' SIBJISIIOTCSH:

1. IlogroroBka B  oOjacTH  3HAHWS  OCHOBHBIX  IPHHIMIIOB  IOCTPOCHHS
(GYHKIMOHUPOBAHUS COBPEMEHHON TEICKOMMYHHKAIIMOHHOM arnmaparypbl ¥ €€ THIIOBLIMH
PELICHUSIMA U KOHCTPYKITUSIMH.

2. @opMupoBaHUE MPAKTUYECKUX HABBIKOB PACUETOB CHCTEM CBSI3H.

3. IlogroroBka B 001acTM pajMOTEXHMKH JUIi pasHBIX chep IKCIepUMEHTAIbLHO-
UCCIIEIOBATEIILCKON PO ECCHOHATBHOM JICITEIIEHOCTH .

2. MECTO JUCIUIIYIMHBI B CTPYKTYPE OIIOII BO

Jucnumumna "O0mast Teopun ¢BsizH" oTHOCHUTCS K 6a30Bo# yacT auctuiumH (b1.65.9):
B3aumoceasw ¢ Opyzumu oucyuniunamu
Kype " OGmelt Teopun cBsi3n" ocHOBBIBacTCss Ha 3HaHWHM "Maremaruku”, "Ousuku',

"OcHOBBI TEOpHUH LIeTICH".

IlonmyyeHHbBIC 3HAHUS MOTYT OBITH MCIOJIB30BAHBI MPH JUIJIOMHOM TIPOCKTHPOBAHUH U
IPH U3YYEHUHU JUCHUIUIMH «CXEMOTEXHHMKA TEJICKOMMYHHKAIIMOHHBIX YCTPOUCTBY, « METOIBI U
YCTpOMCTBa Iepelayd CHUTHAIOB», «MeTonbl M ycTpoHcTBa mpueMa CHTHaAIOB», «OCHOBBI
NOCTPOEHHUS HMH(DOKOMMYHMKAIIMOHHBIX CHCTEM», a TakkKe B TIpolecce paspaboTKu |
IPOEKTUPOBAHUS PATHOAIIAPATYPHI.

3. KOMIIETEHIIUHU OB YYAIOIIET'OCsl, ®°OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCIIUITJIMHBI

B pesynbrare OCBOCHMS AMCLMIIIMHBI O0YHAIOMIMHUCS JTODKEH 00J1a1aTh CIIeIyIOIUMU
KOMIICTCHITUSIMH ;

- CIIOCOOHOCTBIO IPUMEHSITh COBPEMEHHBIE TEOPETUYECKHE W HKCIICPUMEHTATBHBIC METOJIBI
UCCIIEIOBAHMSL C LEJNbIO CO3/IaHUSl HOBBIX IEPCIEKTHBHBIX CPEJCTB JJIEKTPOCBSI3H U
UH(QOPMATHUKH, OPraHU30BBIBATh M MPOBOANUTH MX HCIIBITAHUS C IEIBIO OMECHKH TPeOOBAHHSIM
TEXHUYECKUX DPErVIAMEHTOB, MEXIYHAapOAHBIX M HAIWOHAIBHBIX CTAHIAPTOB M HHBIX
HOpMaTuBHBIX JOKyMeHTOB (I1K-17);

B pesyipraTe 0CBOCHUS TUCHUTIIIMHBI 00 y4alOMIHICS TOKEH:

3HaTh:

- Gum3uueckue dS(GGEKTHI W TPOLECCH, JIeKANMe B OCHOBE IPHUHIMIIOB JIEHCTBHS
PaluO3IEKTPOHHBIX CHCTEM CBSI3H,

- 0COOCHHOCTH MTOCTPOCHUS, TAPAMETPHI U BUJIBI OCHOBHBIX THIIOB CHCTEM CBSI3H

-[IOCTPOEHHE OJIOKOB, OCYIIECTBISIIOUINX YCHJICHUE, (QUIBTPAIUIO, TCHEPAIHi0 U 00paboTKy
CHTHAJIOB B CHCTEMax CBSI3M, OCOOCHHOCTH MHUKPOMHHHUATIOPH3AIMHA TAKUX YCTPOUCTB Ha Oase
MIPUMEHEHUS HHTETPATEHBIX MUKPOCXEM.

YMmern:
- OTIPEJIENISAITh TaPaMETPhI H XapaKTEPUCTHKH CHCTEM CBS3H;
- UCII0JIB30BAaTh OCHOBHBIE IIPUEMBI 00PaOOTKH HKCIIEPUMEHTATBHBIX JaHHBIX

Buagern:
- HaBBIKAMH IIPAKTHUYECKOM paboThI ¢ 1a00paTOPHBIMU MaKETaMH,



- HaBBIKAMH BHIOOpA THIIOB M I1apAMETPOB Y3JIOB CHCTEM CBS3H, HCXOJS W3 TCXHHYCCKHMX
TpeOOBaHMH M YCIIOBUH KCIUTyaTallMy.

4. CTPYKTYPA U COJAEP)KAHUE JUCHHAILIMHBI: "OcHoBBI TCOPHH CBA3H "

O61ast TPyI0EMKOCTE AUCIAILUTAHEI COCTABIIACT 8 3a94STHBIX EIMHMIL, 288 dacos.
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1. BBeneHne. 3HaueHMe M Mecto [ 6 | 1 | 2 2 1/50
kypca. OCHOBHbIE TIOHATHUSA H
TepMHHBI. MicTopHUecKas CrpaBka.

2 MaremaTHiecKue Monenu | 6 |2, 72
CUTHAJIOB. CnekTpalibHOe
MpeICTaBICHUE CUTHAJIOB

3 MonynupoBaHHbIE CHI'HAIbI 6 |3 72

4 ApXUTEKTYpa B3aUMOYBSA3aHHOH | 6 W 2 2 4 1/25
cetu cBs3u  P®D. IlepBuunbie
JNIEKTPUUECKME CHUTHajlbl W HUX
XapaKTEePUCTHUKH. KommyTtanus
KaHAJIOB, COOOIIEHUI U MAKETOB.

5. | Ipunumnsl noctpoeHus cucteM | 6 |5,6| 2 2 6 4 2/20
KOMMYTallUH.

6. | Dnementsl Teopun Teierpaduka. | 6 (7,8 | 2 3 6 6 2/18 PetiTu
TunoBbie KaHAJIBI IEPENAYUH . HI-

KOHTp
oiib |

7. | OpraHuszauus JBYXCTOPOHHHX | 6 9, |2 3 6 4 4/36
KaHaJ0B, OCOOEHHOCTH Iepenavyu 10
vH(pOpMaLNK MO HBYXCTOPOHHHM
KaHasaM. Pa3Bs3bIBatoLIne
YCTpOMCTBA.

8. | Ipuammmsl mocTpoeHns cuctem | 6 |11, | 2 2 4 1/25
nepenauu c YaCTOTHBIM 12
paszeiieHreM Kanaos (YPK).

9. | MeTomsl (hopMUpPOBaHHS ul|6 (13,2 2 6 4 3/30 | Peiru
nepefaud KaHaJIbHbIX CHTHAJIOB B 14 HT-
cucremax nepemaun ¢ UPK. KOHTP
Hepapxuueckoe [IOCTPOCHUE —
cuctem ¢ YPK.




10 | IMpuHimmel mOCTPOEHUS cHcTeM | 6 |15, | 2 2 6 4 2/20
nepeaayun c BPEMEHHBIM 16
pazneneHuem kaHanoB (BPK) wu
UMITYJIbCHO-KOOBOM

MOy IILMEN. .
11 | HUepapxuueckoe noctpoenue | 6 (17, 2 2 6 4 Peittu
cucreM ¢ UKM 18 HI-
KOHTPO
Jb 3
Bceero 18 18 |36 180 16/22 | sx3ame

H

5. OBPA3OBATEJIbHBIE TEXHOJIOI'A

5.1. AKTHBHbBIE H HHTEPAKTHBHBbIE ()OPMBI 00y eHUs

C mnenbio (GOPMUPOBAHUSI W PA3BUTUSL TPOPECCHOHATBHBIX HABBIKOB CTYICHTOB B
yueGHOM TIPOIIECCE MCTIONB3YIOTCSl AKTUBHBIE M MHTEPAKTHBHBIE (POPMbI IPOBE/ICHAS 3aHITHH B
COUETAaHWM C BHEAYJAMTOPHOU paboToif: (1abopaTopHbIE pabOThI, KOHTPOJBHBIC ayTUTOPHBIC
paboThl, WHAMBHYyaIbHBIC JoMamHMe paboThl). OOBeM  3aHATHH, MNPOBOIUMBIX B
MHTEPAKTUBHBIX (opMax, cocTaBiseT 15 yac 3aHATHH, 12 4acOB KOHCYJIBTAl[MOHHBIX 3aHATHH
(BHE pacIHCaHus), TP HEOOXOIUMOCTH KOHTPOJIBHBIE PAOOTHI (Ha JIEKIIMOHHBIX 3aHATHSX).

5.2.CamocrositesibHasi padoTa cTYyAeHTOB
CamocrosiTenbHas — (BHeayIMTOpHas) paboTa CTYJAEHTOB  BKIIIOYACT — 3aKPEIICHHE
TEOPETHYECKOTO MaTEPHAIIA [IPH TIOATOTOBKE K BBIMOIHEHHIO U 3alIUTE JIab0PaTOPHBIX 3a1aHuH,
a TaKKe TPU BBIOJHEHUH WHIMBHIYaIbHON JomammHed paGoTel. OCHOBa CaMOCTOSITEBHOH
paGoTHI - H3y4EHHE JIMTEPATYPHI [0 PEKOMEHIOBAHHBIM HCTOYHHKAM M KOHCIIEKTY JICKIIH.

5.3.MyabTUMeIUHHBbIC TEXHOJOTHH 00yYeHHs

Bce NEKIMOHHBIE 3aHATHS IPOBOIATCS B BHIE IPE3CHTALMH B MYJIbTHMCIMAHON
AYXUTOPHH C HMCIONB30BAHHEM KOMIBIOTEPHOrO MPOEKTOpa M TpejcTaBieHueM ot 15 no 20
CJIARIOB 110 KaX IO JIEKIHH,

CTyzmeHTaM TpeIOCTaBIISICTCS KOMIBIOTEPHBIM Kype JIEKIMA ©  ONHMCAaHMS BCEX
1abopaTopHBIX  paboT. KOMIBIOTEPHBIC TEXHOJIOTHH HCIOJB3YIOTCS Uil OGOPMIICHHUS
71abopaTOpHBIX paboT.

5.4 PeitruHroBas cucremMa o0y4eHus
PeHTHHT-KOHTpPOJIb TPOBOAHMTCS TpH pasza 3a cemectp. OH mpeaonaraeT ONEHKY
CYMMapHBIX OaJIOB 1O CJIETYIOIIMM COCTABJISIOIIMM: aKTHBHOCTh Ha KOHTPOJIBHBIX 3aHATHSIX;
KAueCTBO BBINOJIHEHUS PEUTHHTOBBIX 3a/1aHUH 1 TabopaTOpHBIX padoT.

6. OLIEHOYHBIE CPEJCTBA JJISI TEKYIIEI'O KOHTPOJIsSI YCIIEBAEMOCTH,




MPOMEXXYTOYHOMN ATTECTAIIUH I10 UTOI'AM OCBOEHMSI
AACHUANIINHBI 1 YYEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCOSTEJBHOU PABOTBI CTYJIEHTOB

6.1. Bonnpoch! Kk 3K3aMeHY

OCHOBHBIE IOHATHUS U ONPEACTICHUS TEOPHH CBA3H.

O06o01meHHast CTpyKTypa B3aUMO/ICHCTBHUS TEIIEKOMMYHUKAIHOHHBIX CHCTEM U CETEH.
JlorapupmMudeckue eTMHAIIBI ©3MEPEHHUSL.

PaGouue 3aTtyxaHus ¥ 1uarpaMmma ypOBHEH.

IlepBHYHBIE CUTHAIIBI 3JIEKTPOCBSI3U U UX NTapaMeTpHlI.

TeneponHbIe (peUEBBIC) CUTHAIIBL.

Cursassl 3ByKOBOTO BEIIAHHUSI.

dakcUMUIbHBIC CUTHAIBL

9. TeneBU3MOHHBIE CUTHAJIBI.

10. Curnasiel iepeayu JaHHBIX U TeJerpapu.

11. Kinaccudukanust 1 0CHOBHbIE XapaKTEPHCTUKH KaHAJIOB TepeIadH.
12. Kanan nepenauun, kak 4-x MOJTIOCHHUK.

13. Kanayt ToHaJIbHOHN 9acTOTHI.

14. Kanai 3ByKOBOT'O BEIIaHHUS.

15. Kanair uzobpaxeHwus.

16. IlIupokoronocHbIe U I POBBIC KAaHATIEBI.

17. JIByXCTOpOHHHE KaHAJIBI.

18. TpeboBaHus K pa3BsA3bIBAIOIINM YyCTPOHCTBAM U MX KJIACCHPHUKAITHS.
19. PIC.

20. TAC.

21. HeypaBHoBemennble tuddepernnansabie cuctemsl u cpasaenue PJIC u TJIC.
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6.2. TecThlI 1J151 peITHHI-KOHTPOJISI

PeliTuHr-KOHTPOIIH |
1. Obobwennas cmpykmypol 63aumMo0eUCMBUS MENEKOMMYHUKAYHUUOHHBIX Cemell 6KIIoYaen 6
cebs:
- 000py/10BaHNE HA4YAIHHON M KOHEYHOM CTaHIIMU W 000pyI0BaHKWE KaHaja Mepe/Iayn;
- 000pyI0BaHNE HaYaIbHON U KOHEUHOU CTAaHIUH;
- 000py1I0BaHME KaHAJa MIEPEIayn;

2. Jloeapughmuueckue eounuyst usmepsromcs?
- B HEMEpax;

-B Jenuoenax;

- B Ooyax.

3. Auacpamma yposHeti ompadicaem:
- pacmpeielIeHHe YpOBHEH CUTHAJIA BIOJIb JIMHUM C YYETOM OCJIa0JIeHHs Ha Y4acTKaX
PacIpoOCTpaHEHHs U YCUIICHHS B 000PY/IOBaHHWH CTAHIIHIA,
- CPaBHHMTEIILHBIC YPOBHH OCIIA0JIEHUS [IPH PACIPOCTPAHEHUH CUTHAJIA B Pa3JIMYHBIX
HaITpaBJICHUSX OT UCXOTHOM TOYKH;
- YPOBHHM CHTHAJIA HA BBIXOJIaX BCEX y3JIOB IPHEMHOM CTAHITHH.

4. Ilepéuunvie cueHabl 21€KMPOCEA3U.



- WUIKOCTPUPYIOT THIIBI CHTHAJIOB, KOTOPhIE IEPBUYHO MCIOIB30BATHCH JUIS TIEpeIauH
UHpOpMaIHH;

- CHTHAJIBI Ha BBIXOJIaxX IIEPBUYHBIX IpeoOpa3oBaTeneil MHGpOpMaIMK pa3IMIHOrO BUIA;

- BHJI CHTHAJIOB IIEPE/IaTYMKa Cpasy I10CIIE €ro BBIX0/1a B HOMAJIBHBIA PEXKHUM IKCIUTyaTallnu.

5. Ilonoca cnekmpa mene@poHHbIX peuedblX CUSHANO8 COCPEOOMOYEHA MENCOY YACMOMAMU.
-20Tm-20 k[
-50Tm—10 kI
-1 xI'm— 3 kI
-300T'n—3,4 xl'm.

6 Cuenanvl 36yK08020 6eWanus OMAUYAIOMCS OM MeNePOHHBIX CUSHANLOB.
- 6oJIee MUPOKOH TOJOCOH CIIEKTPa;
- OoJTBIIIEH TPOMKOCTHIO;
- 00s13aTEIbHBIM HAJIMYHMEM BO3MOXKHOCTH CTEPEOGOHUIECKOTO TIPOCITYIIHBAHMS.

PelTHHI-KOHTPOJIb 2
1. @akcumunvrole cuenanvl npeOHasHavenvl Oisi NepPedayu.
- HEMOJIBM)KHOTO U300paxKeHuUs;
- MOZABM>KHOI'O U300paXKeHUS;
- ¥ HEMOJIBUXKHOTO, M MOJBUKHOTO H300paXeHHS;
- TOJIBKO TECTOBOTO (4EpHO-0€J10T0) N300paKeHuUs.

2. Maxcumanenas nonoca cnekmpa mene8u3uOHHO20 CUSHANLA:
- 1 Mru;
-2 Ml
-4Ml 1
-6 MI'mL.

3. B kayecmee 0CHOBHBIX NAPAMEMPOB CUSHALO8 NEPEOAYU UCNOIb3YIOMCL:
- 110JIOCA YacTOT U JUIMTEIBHOCTh CUTHAJIA;
- [10JI0CA YacTOT ¥ JUHAMHYECKHUH THana3oH CUTHaa;
- JUIATEJIBHOCTD U IMHAMHUYECKUH JIMaNa30H CUTHAIIA;
- BCE 9T TPH Iapamerpa.

4. OcHoeHble napamempul KAHANA OOJIICHBL NO OMHOULEHUIO K COOMEEMCMBYIOUJUM
napamempam cueHaia bvimn.

-HE MEHBIIEH BEJIUUUHBI;

- He OOJIBbIIIEH BETHYNHEI,

- B TOYHOCTH COOTBETCTBOBATh.

5. Tpu cocmaenarowue 06veMo8 CueHaANA U KAHAAA OOJIIICHBL:

- K&XIasi COOTHOCHTCSI C KaXJIOH 10 XapakTepy;

- BCSI COBOKYITHOCTB OJIHUX ITapaMeTPOB COOTHOCHUTHCS 110 BEJIMYMHE CO BCE COBOKYITHOCTBIO
JPYTHX;

- BO3MOJKHO B3aMMO3aUMCTBOBAHHE PECYPCOB C COXPAHEHHEM 001IIero oobema.

6. Obvem cuenana u 06vem KaHaia OONAHCHbL COOMHOCUMBCH, KAK.
- 00BeM CUTHAJIA JIOJDKEH OBITh paBHBIM B TOYHOCTH 00BEMY KaHalIa;
- 00BeM CHTHaJIa MOXKET OBITH MEHBIIIE, 4eM 00beM KaHaa;
- 00beM cHTHAJIA MOXET OBITH OoJIbIIIe 0OBbEMA KaHaa.



PeATHHI-KOHTPOJIB 3

1. B uem cocmosm OCHOBHbIE XAPAKMEPUCTNUKU UWUPOKONONIOCHBIX U YUPPoBLIX KAHANL08!
- HIAPOKOTIONIOCHBIE KaHAJIbI XapaKTEPU3YHOTCST CKOPOCTHIO nepean, a MUPPOBBIC KAHABI —
IIMPHUHOM TOJIOCHI CIICKTPA;
- IIMPOKOTIONIOCHBIE KaHAJIBI XapaKTEPU3YIOTCS LIAPHHOM MOJIOCHI CTIEKTPa, a IH(POBBIE
KaHaJIbl — CKOPOCTBIO MEPEIavn;
- IIMPOKOTIONIOCHBIE KAHAJIBI XapaKTePU3YIOTCs MaKCHMAaIBHOM MOIITHOCTBIO, @ ITH(POBLIC —
MHHUMAIBHOM MOIIHOCTBIO TIEPEaBacMOoro CUrHaIa.

2. ITo 08YXCMOPOHHUM KAHANAM MOJICHO Op2AHU306AIMb nepeoavy.
- TOJTBKO CUMIUICKCHBIM METOJIOM;
- TOJIBKO JYTIJIEKCHBIM METOJIOM;
- TOJIBKO TIOJIYTYTIIIEKCHBIM METOJIOM;
- MOOBIM M3 ITHX METOJIOB.

3. Ocnoeuvre omauyus PIJC om T/[C cocmosam 6:
- IIAPUHE MOJIOCHI TTPOITY CKaHHS,
- YPOBHE MOTEPh B yCTPOUCTBE;
- CTOMMOCTBIO YCTPOMCTB;
- MPUMECHEHNEM aKTHBHBIX JJICMEHTOB B YCTPOUCTBE.

4. ITepexoomnvie NOMeXU MedCOY KAHANamu 603HUKAIOM:
- ipu paboTe HA MOHWKCHHOM YPOBHE CHIHATIA,
- ipy paboTe B UMITYJIbCHOM PEXUME;
- ipu paboTe uepe3 KaHall ¢ HepasHOMepHOH AUX;
- Iy paboTe Yepe3 KaHasl C HEIMHEHHO AMIUIATYIHOM XapaKTEPUCTHKOM.

5. Hepasromeprocmo AYX kanana MOdJICHO OYeHUmMb:
- B BaTTax;
- B MEKPOCEKYH/IaX;
- B jleruoOenax;
- B Oopax;
- B repuax.

6. Henunetinocms (pazouacmomuotl Xxapakmepucmuku Kanaia MOJICHO OYEHUmMo 6:
- B BarTax;
- B MEKPOCEKYHIaX;
- B fenoenax;
- B Obomax;
- B repuax.

6.3.3apanus aas CPC.
1.

1. OnpeeTuTh, B KAKOM IIPE/ICTABIEHHH 1aHBI CIIC/yIONIHE CHTHAIIBL: B SHEPreTHACCKOM
JUTA B MOILHOCTHOM? HalTi HOPMHUPOBAHHYIO HEPTHIO X HOPMHPOBAHHYIO MOIIHOCTE KAXKIOTO

CUrHajia.

a) x(t) = Acos2aft s —© <l <0;



A=cos2aft ona-T/2<t<T/2, 20eT=1/f
0) x(t) =
Ol OCMAalbHBIX |

A=exp(-at) ons t<0,a>0
B) x(1) =

0 ons ocmaneuvix

r) x(t)=cost+5cos2t nmng —o <t <o,
2. OnpenenuTs CIeKTPAIbHYIO INIOTHOCTE YHEPTHH KBAAPATHOTO UMITYJIbca x(1)=rect (1/T),
rae dyukmus rect(t/T) paBHa 1 mst —1/2<t<T/2 w paBHA HYJIIO ISt OCTAIBHBIX /. BBEIYHCIATE

HOPMHPOBAHHYIO SHEPruio £, UMITyIIbca.

3. Beipa3uTthb cpeiHIOI0 HOPMUPOBAHHYIO MOIITHOCTH CHTHAJIA Yepe3 KO HUITHEHTHI
KOMILIEKCHOTO psiia Dypsbe.

-+ Hcnomns3yst ycpeJHEHHE TI0 BpEMEHH, HalTH CPEeTHIOI0 HOPMHPOBAHHYIO MOIIIHOCTh
curHaia x(1)=10cos10t+20cos201.

3 Hcnonb3yst cyMMHUPOBaHHE CIIEKTPATBLHBIX KOIDDHUITHEHTOB, HAUTH CPEIHIOK
HOPMHMPOBAHHYIO MOIIHOCTD CUTHATA X(1)=5coslS5t+10coslOt.

6. OnpenenuTp, Kakue U3 NepeUUCIICHHBIX QYHKIIMA UMEIOT CBOMCTBA
ABTOKOPPEJISIIUOHHBIX (DYHKITHH:

1, ona -l<r<l,

a) x(7)= ;
0 ona ocmanvHbix T
0) x(t)=0(v) +sinxfi,
B) x(t)=exp(|t|)
1) x(t)=1-|7| Wit —1<1<1 1 0 47151 OCTATBHBIX T.
7. OmnpenenuTh, Kakie U3 MEPEUNCIICHHBIX QYHKIINN UMEIOT CBOMCTBA (BYHKITHI
CIEKTPAIBHOU IMIIOTHOCTH MOIITHOCTH:
a) X()= 0 () +cos’2xf;
6) X(H=10+ o (~10);
B) X(f) =exp(-2alf-10));
r) X(f)=exp[-27 (F—10)]

8. BbIpa3suTh aBTOKOpPENSIUOHHYIO (QYHKIHIO X(1)=Acos(2 nft+ @) depe3 ee TMepuoj
T=1/f. Ha#iTu cpeaHIOI0 HOPMHUPOBAHHYIO MOIITHOCTH X(t) , HCIOB3ys cooTHOenue P,=R(0).

g, Hatiti aBTokoppensimonnyto ¢yHkiuio R(z) curnama x(1)=10cos10t+20c0s20f u ero
CPE/IHIOI0 HOPMHUPOBAHHYIO MOIIIHOCTb.



10. Jist ynxuun x(1)=1+cos2 mfi BEIMUCINTH: a) CpelHee 3HaueHMe x(Z); 6) MOIIHOCTB
HEPEMEHHON COCTABJISAIONIEH X(7); B) CpeTHEKBAIPATHUECKOE 3HAUEHHE  X(1).

11. Ha okpane aHanoroBoro TEIEBH3MOHHOTO NPHEMHHKA C IIMHOH cTpoku 500 MM
TpebyeTcst co3narh u300paKeHHe BEPTUKAIBHON YepThl IHPHHOM 3 MM. JIyu mpoberaeT cTpoky
TEJIECBU3HOHHOTO PACTpa 3a OTPE30K BPEMEHH UIMTENBHOCTBIO 64 MKC. ONpenesuTh MHPUHY
CIIEKTpa aHAJIOTOBOTO TEJICBU3HOHHOTO CHI'HAJIA, YIPABIISIONMIETO SIPKOCTHIO CBEUYECHHSI SKPAHA.

12. Haiity cBS3b MEXIy CIIEKTPAIIBHBIMU INIOTHOCTSIMH CHTHAJIOB S(£) U 5(—1).
Tema 3
i [Iycth OJIHOTOHAJTbHBIH AM-curHai OTIMCHIBACTCS BBIPOKCHUEM

u(1)=500[1+0.8cos(1041+45°)]cos(107¢+90°). IlocTpouTh B MacimTabe BEKTOPHYIO IHATPAMMY
JAaHHOTO CUT'HAJIa, OTBEYAIOLYI0O MOMEHTaM BpeMeHH: a) =0; 6) =10.

2. AMIUTITYTHO-MOTy TMPOBAHHBIH CHT'HAJI OTTUCHIBACTCS CIICAYIOINM BBIPAKEHUEM:
u(1)=12(1+0,6cosQ+0,2c0s2Q1)cosmt B.
OnpenienuTh HanboIIbIEEe ¥ HAUMEHBIIIEE 3HAUeHHUs orubaromel U(/) 1aHHOro CUTHAUIA.

3. [TycTe W3BECTHO, YTO B HCCIETYEMOM TOYKE CXEMBbl HAOIIOMAETCS AMIUIATYIHAs
EPEMOTYJISIIAST OAHOTOHAIBHBIM CHTHAJIOM, U 3HAUYCHHS aMIUTATYI PaBHBI, COOTBETCTBEHHO
Umax ¥ Unin. Onipeienuts 3HaueHHe KO3QGUIMEHTA aMILTHTYIHON MOy ISIin M.

4. OnHoTOHANBHBIM AM curHa xapakrepusyercs TeM, 4T0 Upna=130 B, Unin=20 B. Haiitn
k02hdunueHT Moy sinun M, a taxxe amrutyxy Uy Hecymero kojaebaHus.

3. Paccunrare mmpunHy mosnocel wactor II, 3ammmaemyro B o¢upe TenerpapHbIM
panmokananoMm, paborarompM mo mpuHIUAIy AM co ckopocareio nepenaud 360 3HAKOB B
MuHYTy. IIpw oTOM mTonarate, YTO TNepefaBaeMblii CHTHAT SBISIETCS EPHOTHMYECKOM
MOCJIEA0BATEIBHOCTRIO TOYEK MOp3€e U JUIMTETBHOCTD T1ay3 paBHA JTHTEIBHOCTH UMITYJIHCOB.

6. Hcrounuk 3.4.c. ¢ aMIITHTYIHOU Monmyisinuedt u(f)=Uy(1+Mcos Qt)cos ®f 3aMKHYT Ha
PE3UCTHBHYIO HArpy3Ky C CONPOTHBIEHHEM K. OUpenesiuTh BBIPAKEHHUS IS COCTABIISIFOIIMX
MTHOBEHHOM MOIIIHOCTH B Harpy3ke, KOTOpPbIE U3MEHSIIOTCS BO BPEMEHH C yacToTaMu Q u 200
COOTBETCTBEHHO.

7. Hcroynnk AM curnaia co3aeT Ha pe3uCTHBHOM Harpy3ke R= 2xkOM HarnpshkeHHne
U(H=75(1+0,4co0s10°1)cos10%  (B).

BeuuciuTe MHHMMalbHOE M MaKCHUMalIbHOE 3HAYCHHUS AKTHBHONM MOIIHOCTH MCTOYHHKA,
YCPETHEHHOH 3a IepHO;] HECYIIETO KOJIeOaHwus.

8. Hexoropoe panmonepenatomiee ycTpoHCTBO ¢ aMIUTHTYIHOH MOIYJISIIIAEH H3JIydaeT B
pEeXKHME «MOJYAaHUS» (TIPU OTCYTCTBHU MOJIYJISIIIAH) MOIIHOCTE Py= 4 xBr. Onpenenuts

[MMKOBOE 3HAYECHUE U3JIy4aeMOHW MOIIHOCTH Praw  OOHOTOHaIBHOrO AM-curHama, eciu
K02(hGHLIHEHT MOy IAUH paBeH M=0,8.

9 Konebanue ¢ yrioBo#t Moy isiueil ONMUCHIBAETCS BHIPAKEHUEM:

u(f)=15cos(10%+3sin10%+1,4sin10°r+m/4).



Haiiti BCIIMYHNHY MTHOBEHHOM 9aCTOTHI JAHHOTO CHTHAJa B MOMEHT BpPEMCHHU t=1 MKc.

10. Hatitn MmakcuMallbHO€ ¥ MHHHUMAaJbHOE 3HAQYECHHS MTHOBEHHOH dacToTel YM-cHrHasia,
MPEJICTaBIICHHOTO BBIPAKCHUEM

u(£)=Uo(3-10°+2sin 107+ 1/6).

11. OnHoTtoHasbHBIM UM curHan wumeer Hecymyr dactory fi=50 MIm wu wacroty
Monynsiun F=7 MI'i. OnpeneiuTs, B KaKuX Mpeaenax J0KHa H3MEHIThCS MTHOBEHHAS YacTOTa
9TOTO KOJIe0aHusl JUIsl TOTO, YTOOBI MHIEKC MOAYJISIIIMK m ObLT paBeH 40,

12 Tloay4uTh CHEKTpaJIbHOE IPEACTABICHUE CUTHAJIA C YTIIOBOM MOIYJISAIIHEH

u(f)=8cos(10°+0,06sin10%).

6.4. Pexomenganuu 1o spinogHenuo 3aganuii k CPC

B pamkax CPC mpoBomsTCst pacdeTsl MO HCCIEIOBAaHWIO METOJA pa3ICjCHHS CHTHAJIOB
CDMA (“Code Division Multiple Access”), HCIOIB3YyeMOTO B  COBPEMEHHBIX
(GYHKITMOHHUPYIOIIUX W NEPCIIEKTUBHBIX CHCTEMaX CBS3H.

OCHOBHBIE TEOPETUYECKUE TIOJIOXKEHUS. (ITompoGHOE comepxaHue CTYICHTHI
MOTYT MOJIYYHTh BO BPEMSI JIEKIIUH U B 3JIEKTPOHHOM JIEKITHOHHOM Kypce).

Meton CDMA sBnsieTcss OJHUM U3 MEPCIEKTHBHBIX METOIOB pa3/ICiCHHs] CHTHAJIOB,
KOTOPBIH B OyIyIlleM MpH3BaH 3aMEHUTh HBIHE UCIIOJIb3yeMble METObI pa3zeicHus (YactoTHoe
paszeneHue W BpeMeHHoe paszaeneHue). OCOOEHHOCTBIO W OTIIMYHEM METOAa OT IPOUUX
SIBIISIETCSI TO, YTO CUTHAJIBI BCEX aOOHEHTOB OJJTHOBPEMEHHO TEPEAIOTCS B OJHO H TO XK€ BPEMs U
B OJJHOM M TOM J>X€ YacTOTHOM auana3oHe. OCHOBHBIM IIPU3HAKOM WX OTJIHYHUS BBICTYNaeT
WHIAWBHUIYAJIbHBIN KO/, TPUCBAUBAEMBIX KXKIOMY a0OHEHTY.

Ha mpueme ocymecTBiseTcsi KOPpENSIIHOHHBIA TpueM B mudpoBol ¢opme, T.e. QHILTD
IIpUEMHHKA HACTPOCH Ha INpPHEM KoJia KOHKPETHOro abOHEeHTa TakuM o0pa3oM, 4ToOBI TIpU
HOJYYEHUH CYMMBI CUTHAJIOB OT MHOTHX aOOHEHTOB OH «YyBCTBOBAJI» TOJBKO CBOETO aOOHEHTA,
a Ha CUTHaJIBl JPYyruX aOOHEHTOB He pearupoBai. IIpm mpakTwueckux pacderax CTYyAEHTHI Ha
CBOEM IIpHMEpe IPOBEPSIOT HJAaHHOE CBOHCTBO KOPPEJSHUOHHOTO TIpUEMa M HCCIEAYIOT
0COOEHHOCTH, TIOITYTHO BO3HHUKAIOIIME NMpH 00paboTke CUTHANOB. [Ipu 0OBSICHEHHH METOIUKH
BBINIOJTHEHHUS] pacyeToB IMIpernojaBaTeslb MPOWU3BOIUT YIPOIICHHBIA pacdeT Ha OCHOBE
YKOPOYEHHOTO KoJa. PaccuuThIBacTCsl BBIXOJHOW CHUTHAN NPHEMHHKA TPU TPHEME «CBOETO)
CHTHaJIa, HAa KOTOPBIM HAcTpoeH (UIBTp NpUEMHHKA M TIPH MPHEME «UYXKOro» CHTHAJA.
IIperogaBaTenb KOMMEHTUPYET PE3yJIbTAThl PACUCTOB.

I[TPUMEP PACYETA.

IIpn mepenaye LUEPOBBIX (JOTHUECKUX) CHUTHAIOB KaXJIOH TepeaaBacMoO# JTOTHYeCKOH
CIMHUIIE TIPHUCBAMBAacTCs CBOM YHUKambHBIN IudpoBoi kon mamuHbl N. [Tockospky nepenada
OCYIIECTBIISIETCS OMHAPHBIMU CUTHAJIAMH, TO TIepejada JIOTHYECKOW eIMHHIIBI COOTBETCTBYET
nepenavye I0CIeI0BaTENIbHOCTH N IIPOTHUBOIIOJIOXKHBIX CHMBOJIOB ((DM3WYECKMX CUTHAJIOB),
KoTOpble oOo3Hauatotest uepe3 +1 u -1. Ilepemade ormueckoro HyJst COOTBETCTBYET 3Ta Ke
[I0CJIEI0BATENIBHOCTD, HO MHBEPTUPOBAHHAs, T.€ BMecTo +1 mepenaercs -1 1 Ha000poT.

B mnpuemHuke curraiel 00padaThIBalOTCS COTVIACHO QJITOPHTMY, YKpYITHEHHas
CTPYKTYpHasi CXeMa KOTOPOro IpUBE/IEHA Ha puc. 1.



Bxon

N v |
1 | 1
N
X X X
U+
- E Usnx N Brexon
> J v S

Puc. 1

Ha cxeme 0003Ha4yeHbl: MHOTOOTBOIHAs auHHS 3anepxku (MJI3), nepemuoxurenn (X),
apudmeTHuecknii cymmarop (X) u noporosoe ycrporctso (IIY), xoropoe npuHUMAET perieHne
0 Tepejiavye TOTO WM WHOTO Jiormdeckoro cumMpoisia. Ha Bxom MJI3 HempephIBHO MOCTYINacT
[OCIIE0BATEILHOCTh CHMBOJIOB +1 W -1, oOpa3yromasi rpynibsl 10 N CHMBOJIOB, Kaxjaas H3
KOTOPBIX COOTBETCTBYET II€PEaBaCMbIM B JIAHHBIA MOMEHT JIOTHMYECKOH €IMHHIEC WIH
JIOTHYECKOMY HYJTIO. JITUTeTbHOCTh CHMBOJIOB paBHa 1.

3HaucHUS CHMBOJIOB 3allOMUHaIOTCS B sueiikax MJI3. Uepe3 mHTEpBan BPEMCHH,
pasubii T, Ha Bxox MJI3 nmoctymaet HOBBIH CHMBOJ MPHHSTON Mocie 0BaTeNbHOCTH. [Ipn sTOM
BCA paHee 3allOMHEHHas [0CJIel0BaTeIbHOCTh CHMBOJIOB clIBUTaeTcsi BmpaBo. CHMBOIL,
HaXOJIMBIIUKUCS B TIOCIEAHEN TUEHKE YAAISAETCS.

C nmapayureNibHbIX BBIX0Z0B MJI3 3HaueHHsI CHMBOJIOB IIOCTYNAIOT HAa NepeMHOXKUTENH (X).
B KaxIOM M3 HHX 3HAY€HHH € CHMBOIAa yMHOkaeTcs 6o Ha +1 (T.e., ocraercs Oe3
U3MEHEHHMH), 00 yMHOXaeTcss Ha -1, T.€. €ro 3HaK M3MEHSAETCS Ha IPOTHUBOIOJIOKHBIM.
[TociieoBaTEILHOCTh  SIUEEK C TEM WM HHBIM KOO(G(UIIMEHTOM TIepeiadd  OINpeleseT
HAaCTPOMKY NpUEMHHKAa Ha TIpHEM KOHKPETHOro koxa. OHa JODKHAa TOYHO TOBTOPSITH
[IOCJIE0BATEILHOCTh CHMBOJIOB, MPHCBOCHHBIX TaHHOMY aOoHEHTy. IIpw 5TOM ¢ mpHXoI0oM
CUTHAJIOB OT 3TOr0 abOHEHTa OTK/IHMK IPHEMHHKA Ha €ro CUTHaJI OyJeT UMETh MaKCHMalbHbIH
ypoBeHb. Eciy ke NMPUXOJUT CHUTHAJI OT Apyroro abOHEHTa, TO OTKJIMK MPHEMHHKA Ha HETo
OyneT HEOOMBIIUM. DTO U CIYXKHT MPU3HAKOM KOJOBOTO pa3JeIeHUs KaHAJIOB TIepeIayHs.

B cyMMaTope OCYIIECTBISETCS IPOCTOE apU(METHYECKOE CIIOXKEHHUE CHTHAIOB C
BBIXOJIOB BceX mepeMHOxuTened. CymmapHbii curHan Uppix IT0JaeTCs Ha TOPOrOBOE
ycTpoiicTBo. DakTHUeCKH, 3T0 — OJOK NPHHSATHS penieHus. PeleHue o mepeaade Toro miu
MHOTO JIOTHYECKOTO CHMBOJIA TIPOU3BOIMTCS B HEM Ha OCHOBE CpaBHEHMs HanpspkeHHs Upprx €O
snaueHusiMu J1ByX moporoB U; m U_ . Ecim Uppx > Ut , TO NpUHMUMAETCS PEIICHHE, YTO B
JIAaHHOM TpyINE CHMBOJIOB IepenaBanack jormdeckas emununa. Ecoim Uppx < U- , 10
PUHUMAETCS PEIICHUE, YTO TIEPEAABAJICS JIOTHUECKUH HOJIb.

PaccmoTpuM 06paboTky mpocTefimero koxa muis N=6. IlycTte mepemade JIOrHYECKOi
eIMHMIBI COOTBETCTBYET IIOCIIENOBATEILHOCTh CUMBOJIOB: +1,+1,-1,-1, +1,-1. (Ilepenaue
JIOTMYECKOTO HYJIsl COOTBETCTBYEST HHBEPCHAS TTOCIIEIOBATENIBHOCTD BUaa: -1,-1,+1,+1,-1+1.)

[IycTh TIO JTMHUM CBSI3U IEPENalOTCs IOCIEAOBATENBHO JIBE JIOTHYECKHE CAWHHIIBI, T.C.
MOCJIEeA0BaTENbHOCT,  cumBoJioB:  +1,+1,-1,-1,+1,-1,+1,+1,-1,-1, +1,-1. Torma mnpouecc
00pabOTKH CHTHATIOB MOXKHO MTPOMJUTIOCTPUPOBATH TabmumeH 1.

B TaGmune 1 cTtpoku 0ObeAWHEHBI B IPYIIBI 110 TpH CTpoKH. Lludper +1 u -1 mast kpatkocTH
3anmucH 0003Ha4YeHbl 3HAKaMH “+” u “-“. ['pyImBl COOTBETCTBYIOT MOMEHTaM BpEMEHH t1+t2,
CICIYIOIIMMH OJMH 3a APYTUM 4epe3 uHTepBand 1. B mepBol cTpoke KaK[o# rpymibl OKasaHa
II0CJIE0BATEIBHOCTh  CHMBOJIOB, COOTBETCTBYIOIIAs Iiepeladye IMOApSI JBYX JIOTHYCCKHX
€IMHHUIl. B Ka)XI0# MOCIeayIomei IpyIIe Besl 3Ta IOCIeI0BaTEIbHOCTE CHMBOJIOB CIBUTACTCS



Ha OJIHY NO3WIHIO COOTBETCTBEHHO CIBHTY B MJI3. Taxke mokasaHa cABHTAOMAsICS ¢ KA IbIM
TaKTOM TpaHUIA MEXIy CHMBOJIAMH, COOTBETCTBYIOIIMMH pa3HEIM JIOTHYECKHM eIHHHIAM
(obo3HaUeHa BEpPTUKATBHOMN JIMHHEH). BTOpas cTpoka CHMBOJIOB M3 TIIECTH KIIETOK OXMHAKOBA B
KXJIOH TPYNIe U COOTBETCTBYET IIOCICAOBATEIEHOMY PA3MEICHHIO MHOXHTENEH B IIECTH
NEPEMHOXHUTENAX. TpeThss CTPOKa CHMBOJNIOB B K@XIOH KIETKE COAEPIKHT pe3yIbTaThl
TIEPEMHOKEHUS JIBYX BEPTHKAIBHO PACIOJIOKEHHBIX CHMBOJIOB W3 PACIONOKEHHBIX HaJ HEi
KJIETOK. B KpaifHuX GOJBIIMX KIETKAX MPHBEICHBI 3HAYCHHS CYMMapHOTO HanpsikeHus Ugyx Ha
BBIXOZIC CyMMaTopa B COOTBETCTBYIOIIUE MOMEHTBI BDEMEHH.

Ha puc. 2 npuBenen rpaduk M3MEHEHHs 110 BPEMEHM OTCYETOB, CHUMAEMBIX C BBIXOJA
cymmaropa (.. Upprx).

U3 rpaduka crenyer, 9To B MOMEHTEI BPEMEHH t] M t; 3HAYEHHS PEBBIIIAIOT BEJIMYHHY
nopora Uy, KOTOPbIA BEIOpaH B TaHHOM Clly4ae paBHbIM +3. (OTpHIATETBHBII nopor U. paseH -
3). Tlpu stom IIY BBIpaGOTaeT mNpaBUIBHOE pEIICHHE, HTO NEPENABaIOCh MOAPST JIBE
JIOTUMECKUE €/IMHHUIEL ECiH mepefaroTes JIOTHYecKHe HyJH, TO OTCYETHI OYAyT NpHHHMAThH
3Ha4YE€HHsI, paBHBIC -0.

Tabmuua 1.

I 1= - v - Tp T+ - [ [+ - Ta

+ |+ . - + -

+ + + + + -+ Uppix=+6
[+ [+ - [ | + - [+ + " = + 2

+ + = = + =

- + - + - - UBHX=-2
[ [+ - [ [+ |- [ [+ - |- o

+ + = = + -

% - B « = + Uppix=-2
| [ T+ T+ [- -+ T [+ |- [u

el + - - + -

- o + - : + Uppix=+2
[ 1 T [+ [+ - 1T+ T 1 [+ |

+ + = = + -

- - - + + - UBI)IX:'Z
! l | | [+ [+ [- - T+ - T [

+ + - - + =

+ - + - - - UBb]x:-z
l | | ’ | + + - - + s t7

+ + - = + =

+ + gn + + <+ Uppix=16

Crienyer OTMETHTB, YTO B TOMOGHOM CXeMe MPOMCXOMMT KOHIIEHTPALHS OHEPrUU BO
BpeMeHH. JICHCTBUTENBHO, YPOBEHb IONaBaeMbIX Ha MJI3 CHTHAlOB COCTABISIET OJIHY
OTHOCHTCJIBHYIO CIMHMILY, @ YPOBCHb CHTHAJIOB, MOCTynaromux Ha BXox IIY, pasen N. Dto
NPUBOMUT K YBCJIMYCHUIO OTHOLICHWS MOIMHOCTH CHTH&la K IOYMY | YIYYIICHHIO
TOMEX0YCTONYNUBOCTH.
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Puc. 2

Teneps paccMOTpHM cHTyalMIO, KOrJa Ha BXOJ JaHHOTO NMPHEMHHKA TPUXOIUT CHTHAI
Jpyroro aboOHEHTa, Ha KOJ KOTOPOr0 HPHEMHHMK He HAcTpoeH. [IOBTOpHM BCIO ONMHCAHHYIO
npouenypy o0pabOTKM CUTHANOB, 1ojaB Ha BxoJ MJI3 noapsa nBe JTOTHYECKHE €IMHHUIIBI, HO
3aKOJMPOBAHHBIE APYTMM KOJOM, HallpHMep, MOCIeA0BaTeIbHOCThIO CUMBOIOB: +1, -1, -1, -1,
+1, +1. ITloctpoum Juis Takod IOCIEIOBATEIFHOCTH TAONUIly (Tabiuma 2), aHAJIOTHYHYIO
nepBoi. BTopele CTpOUKM KaXXIOH TpYIIBI OCTAHYTCS TEMH K€, T.K. OHH OTPEIEISIOTCS
CTPYKTYpOH IIpHEMHHUKA, KOTOpask 0CTajlaCh HEM3MEHHOH.

I'paduk BBIXOIHOTO CHTHAIA CyMMaTOpa JJIsl 9TOH CHTYAI[MH [T0Ka3aH Ha PHCYHKE 3.
Hu onviH mOporoBbIf ypOBEHb HE NPEBBIIIAETCS, U MIPUEMHHUK HE OyJeT pearupoBaTh Ha 3TOT
curHain. TakuM oOpa3oM, HYXHBIH CHUTHAJI IPHEMHUKOM (DUKCHPYETCS, HEHYKHBIEC CHTHAIIBI HE
BOCIIPUHUMAIOTCS, YEM U OCYIIECTBIISIETCS pa3/ICIeHUE CUTHAIIOB.

B COOTBETCTBHH C BBIMIEHU3IIOKEHHONH METOIMKON CTYJICHTHI MPOU3BOIAT PACUETHI MO
HCCIICIOBAHUIO CBOMCTB MeToda paszeiieHuss cUrHaioB CDMA ¢ coOCTBEHHBIMH KOJIaMH
COIIACHO TIOJYYEHHOMY HHIMBUIYaJIbHOMY 3afaHuio. CIHMCOK KOJIOB COIJVIACHO HOMEpaMm
WHIMBUAYAIBHBIX 3aJaHuid HaxoauTcs B Tabmume 3. JIns KpaTKOCTH 3aluCH KOJIbI JaHBl B
BOCBMEPHUYHOM CHCTEME MCUYMCIIEHUs. Bo BceX 3alaHUsX KOJIMYECTBO CHUMBOJIOB KoJia N paBHO
18, cienoBarenbHO, €r0 MOXHO 3alHCAaTh MIECTBIO BOCBMEPHYHBIMH 4HCIaMH. COOTBETCTBHE
3alMCH OJHOM IM(PHI B BOCBMEPHYHOM CHCTEME W TpeX CHMBOJIOB KOJa MPUBEICHO HUXKE B
Tabmune 4. [Ipu pacuerax 3Ha4YeHMs MOPOTOBBIX YpOBHeU mpHHUMarOTCs paBHbMEH U.=9,5 u U.
=-9,5.

Tabmuma 2.
+ s = - [+ I+ [+ - = - - + |l

+ + - - + =

+ - + + o+ - | Uppix=t2
[+ - | - | = | + + [+ - 2 - + |12

+ + B N + -

+ + + + - - Ugpix=12
I 2 P P 0 S 2 S S P

+ + - - + -

+ + - + - + Ugpix=12
I 3 P P S 2 P P

+ + - - + .

) + 4 - . + | Uppix=-2
] ! [ | + = & - + + [+ - |5

+ + - - + =

. = - - + + UBMX=-2
| | \ \ | + ) - - + + + |6

+ + = = + =

- - + - + L Uspix=-2




+ - 5 . + =
+ - + + + = Uppix=12
ITIOPAIOK ITPOBEJJEHIM S PACYETOB
1. CryneHT nosydaeT coOCTBEHHBIN KOI.
2. CTyzeHT y3HAeT KOJIbI IECATH WICHOB CBOEH TPYIITIHI.
3, IIpon3BoauTCs pacdeT NMPUTOJAHOCTU CBOETO KOAA AJISl MCIIOJIb30BAHUSI B CHCTEME CBSI3H.

Jlist aToro:
- 4yepe3 CBOM INPUEMHHK IPOIYCKAIOTCS CHUMBOJIBI KOJIa, COOTBETCTBYIOIIME Iepefade JBYX
JIOTUYECKUX €IUHUILL;
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- uepe3 CBOH IPHEMHHK IMPOMYCKAIOTCS CHMBOJIBI KOJId, COOTBETCTBYIOIIHE Mepeaaye
JIOTHUECKUX CUMBOJIOB «1», «0». B mepBom citydae 10oJKHBI HAOIIOIaThCS IBa OTKIIMKA, PaBHbBIE
+18. Bo BTOpOM ciyuae MOMKHBI HAOMIONATBCSA JBa OTKJIMKA, paBHbIe +18 m -18. B cmyuae
TIOSIBJICHUS JIOTIOTHUTENIBHBIX OTKJIMKOB KOJI, BBITAHHBIN CTYJIEHTY, H3MEHSIETCSI.
4. JInst oTOOpaHHBIX AECATH KOJOB CTYJIEHT MpPONYyCKaeT sl KaXJIOoro Kola dYepe3 CBOH
NPUEMHHK IIOCJIEIOBATEIIbHOCTH CHMBOJIOB, COOTBETCTBYIOIIME Iiepelade ABYX JIOTHYECKHX
enuHUI. OTKIMKKA Ha HUX HE JOJDKHBI BBIXOJIUTH 3a MPEICIbl MOPOTOBBIX ypoBHEH. Kombl Tex
CTYIEHTOB, CUTHAJIBI KOTOPBIX BBI3BAJIA OTKJIMKH, BBIXOISIINE 3@ MPEIeITbl IIOPOTOBBIX YPOBHEH,
UCKITIOYAIOTCS U3 TaTbHEHIIEr0 PaCCMOTPEHHS.
5. Koapl ocTaBImIMXCSl CTYIEHTOB MPOIYCKAIOTCS Yepe3 CBOM NMPHEMHHUK, HMHTHPYS Ieperady
JIOTHYECKUX CUMBOJIOB «1» , «O». I B 9TOM citydae OTKIUKH HE JOJDKHBI BBIXOJIUTH 3@ MPEIeIbl
HOPOroBbIX ypoBHEH. CTyAEHTBI, YbM CHTHAJIBI BBIIUTA 3a MPEACTbl yPOBHEH, TaKke
HCKJIIOYA.TCSl U3 PACCMOTPEHMS.
6. CTyIeHTOM JenaroTcsi BBIBOABI, YTO C KOJAMM OCTaBIIMXCS MOXXET OBITH OpraHM30BaHa
COBMECTHAsI CHCTEMA CBSI3H.

Tabnuma 3.

Howmep 3ananus Kox Howmep 3aganus Kog

1. 147205 26. 512450
2. 712613 27. 341241
3. 360754 28. 525316
4. 275540 29. 165601
3 67521 30. 152325
6. 035125 31. 442610
7 561373 32. 106173
8. 255022 . 243652
9. 625371 34. 325431
10 164717 385, 145753




11. 163210 36. 132237
12, 443163 37. 317223
13, 105752 38. 136074
14. 307622 39. 215172
15. 526023 40. 155471
16. 742266 41. 212631
17 463243 42. 332116
18. 745106 43. 421313
19. 423521 44. 141712
20. 154735 45. 171022
21, 317351 46. 414301
22. 265326 47. 176024
23. 413173 48. 075342
24. 351334 49. 261047
25. 126543 50.

7.YYEBHO-METOAUYECKOE U HH®OPMAIMOHHOE OBECIIEYEHHUE
JUCTIUMITVIMHBI
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