OrnasneHue

Mpeaucnosune

[=321=7 2 1= 2] = N

YACTb 1. NPUHLUMMNbI NEPEAAYU U MPUEMA COOBLLEHUHA ............. 8

naBa 1. OCHOBbI TeopuU UH(pOPMaLIMK U KOAUPOBaAHUA COOOLEHUN .. 8
1.1. ONpeaeneHNE MHAPOPMALINM .......c.evveeeeeeiiiiieeeeeeeinreeeeeeeenreeeeeeesnenes

1.2. dopmbl 1 napameTpbl COOOLLEHUS...
1.3. KogupoBaHune nepegaBaeMbix COOBLLEHNI

1.4. NponyckHas cnocobHOCTb LMMPOBOro kaHana pagnocBasm............. 22
1.5. Cxxatue nepeaaBaeMon MHOPMALINM ........ceeeeercurreeeeeesinreeeeeesannenns 25
FnaBa 2. OCHOBbI NOCTPOEHUSA CUCTEM PAAUOCBA3M ........covveeeeeennraennnnn. 33
2.1. Cnocobbl nepefaym COOBLLUEHNS HA PACCTOSHUE ........eeeeeuveeeeieeenns 33
2.2. PacnpOCTPAHEHNE PALAMOBOJITH .....uvvvereeeeirereeeeessasnneeeeessassnsneeessssnnenns 36
2.3. COCTaB CUCTEM PAONOCBSABMN.....ccceeeeeeeeeeeeeeeeeeeeeennnesnnesasssesesnneeeeeees 41
YACTD 2. CUTHAITIDL ... ..ot 46
Fnaea 3. OCHOBbI CNEKTPaNbHOW TEOPUU CUTHAMOB.............ccceceennnrnnnnn. 46
3.1, BUABI CUTHATMOB ...ttt e e e e e aaeaaa e 46
3.2. CnekTparbHbIl aHanM3 NepUoaNYECKNX CUTHAMOB.........cccceeeuvveeeenn.. 48
3.3. OANHOYHBIN UMNYNBC U UHTErPan PYPbe .......ccovcveeeriveieiiieeeiieeeee 61
3.4. CNeKTPbl PAONOUMITYITBCOB ......uvvveeeeeeeierereeesaasreereessasssreeeeessnsnneeeens 75
3.5. CUHTE3 CUTHATOB ...ceeeeeiiiiiieeeeeeiiiieeee e ettt e e e e e nbeeeeee e e ennbeeeaesasnnneeeeas 79
3.6. TECTOBDBIE CUMHATBI ..cceiueieeeeee e ettt e e ettt e e et e e e e e e e e aenneeeeas 80
3.7. OunckpeTnsauusa curHana v MHTepnonaums QYHKUNA. ..........ccuveee.... 88
3.8. CurHanbl ¢ orpaHn4YeHHbIM CNekTpoM 1 TeopeMa KoTenbHukosa..... 94
3.9. KoppensaunoHHas yHKUMSA AeTePMUHUPOBAHHOIO CUrHana ............ 97
3.10. NPe0OpPA30BAHNS CUTHATOB. .......eeeeeeierreereesaanrenreeeessnnreeeeessasnnneeens 100
FnaBa 4. CUrHanNbl NPY MOBYIIALMM .......coceeeiieiiireeeainiieeeeeaenneneeaeeesneneeeens 107
4.1. HasHayeHne N BUOBI MOOYIIALMM ...coeereiiiiirieaeeaaiiiieeaesaaineeeeaeeannenes 107
4.2. CvrHan npv amnanTYAHON MOOYIIALMM ...oeeviureieiiiieiiieee e e 109
4.3. CvrHan npuv 4acToTHON 1 ha3oBoOW MOOYNALMSAX aHANOroBbIX
COOBLLEHMM ..ottt e e e e e e e e aaeeaaaeens 113



4.4. CvrHan npu 4acToTHOM 1 ha30BOW MOAYNALUMAX LMEPPOBbLIX

[oTe Yo L oY 1TT=Y 1 | TR 119
4.5. CvrHan npu MMNyNbCHON MOOYIISILMM ....evvveeeeeeeiiieeeeeeseeneneeeeeannenns 127
naBa 5. OCHOBbI TEOPUUN CNYHANHBIX CUTHATOB .......ccoouviieeiiieeeiieeeeneee 135
5.1. CTaumoHapHbI (rayCCOBCKUIN) CIYHaNHbBIN MPOLECC ....eeveeeenirraeannnnn 135
5.2. OYyHKUMNS KOPPENALNN U SHEPTETUYECKUIA CIEKTP «ooeveeierieeeeeeiiieeeennnn 141
5.3. Y3KOMONOCHBIN CAYHAMHBIA CUTHAT ... evveeeeeeeinieereeseenneneeeeesnnnneeeens 155
YACTb 3. LEMU HEMPEPBLIBHOTO TUMA ... 159
maBa 6. AHANU3 NUHEMHBIX LEMEM ..............cviiieiiiaeiiiiiiieee e 159
6.1. HasHauyeHne n knaccuukaumsa NMMHENHBIX LENEN............cceeeeeeeeennnn. 159
6.2. NMapameTpbl 1 XapaKTEPUCTUKN NINHENHBIX LEMEM ......ovveveeeeeerrnnnnnn 160
6.3. YacToTHblE 1 BpEMEHHbIE XapaKTEPUCTUKN OABYX
TUMOBBIX BBEHDBEB.......uuttiiieeiiieiieteeettaaeeeaaaeaaaeasaaaesaaasaaaaaanaeenseenneeeneneenees 168
6.4. AHaNN3 MHOroKackagHbIX JIMHEMHBIX LIEMEM .......cccvvunneeirieeeiieeeennnnns 172
6.5. MaTpUYHBIA aHANU3 NIMHENHBIX LEMEM .....eveeeeivieeeeeeeeiiieeeeeeenieneeaens 174
6.6. YCTONUMBOCTD JIMHEMHDBIX LIEMEM ... ..uvvviriiririireeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeenns 179
naBa 7. MpoxoxaeHne CUrHanoB Yepes JIMHENHbIE LEMNU ..................... 183
7.1. MeToabl aHaNM3a NUHEMHBIX LLEMEM.........uueeeieeeeeeereeeeeieeeeeaieeeeennnns 183

7.2. BosgencTtame cMHyconaanbHOro curHana Ha konebarternbHbIi
KOHTYP c ettt ettt et e e e ettt e e e et e e e s e e et e e e e s ae e e e e e s abnneeeeenas 185
7.3. NpoxoxaeHue curHana c pasoBon mogynsaunen Yyepes

TINHEIMHYEO LLETID ...eeeeeeiuieeeeeeaatteeeae e e sttt ee e e e sasbee e e e e e e nbeeeeeeesnbnneeaeeaannnee

7.4. CnekTpanbHbli METOA aHanu3a NMMHeNHON Lenum

7.5. MpoxoxaeHwe cnyyaHoro curHana vYepes NMHENHyo Lenb ............ 204
naBa 8. ®UNbTPbI N COMNMACYIOLLME LIETIMN. .......eeeeieiiiiiieaeaiiieeea e e ieeeeaans 211

8.1. HasHaueHwne n knaccudukaums omnbTpoB 1 cornacytowmx uenen . 211

8.2. Anroputm cuHTe3a UNbTPOB M COMMACYHOLUMX LENEN ..ceeeeneerenen. 215

8.3. MapamMeTpUUECKNIA CUHTES COUIIBTPA ..oeivveeeirieerireeeaneeeeireeesneee e 220

8.4. AKTUBHbIE OUNBTPBI

8.5. Cornacytowme uenm
TnaBa 9. HENTUHEMHDBIC LIEMIM ...........cooiiiiiiieiiiieeee e 232
9.1. OCOBEHHOCTUN HEMMHEMHBIX LEMEM.......uvvvrirriieieieeeieeeeeeeeaeeeaaaeaeeeaeeenns 232
9.2. HenuHerHas uenb ¢ GUNLTPOM Y MeTOL rapMOHUYECKON
TINHEAPUIBALIMM ...veeieeeeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaasaaassaassaaaaaaaannnnssnnssnsssnnnnnnnne 235

540



9.3. CnekTpanbHbIi METOA aHanM3a HenMMHEeNHbIX

OMHaAMMYECKNX Lenen NPy MHOrOYACTOTHBIX CUTHAMAX......uueeeeenneeenreennnnns 238

9.4. MNpeobpasoBaHmne YaCTOTbl BbICOKOYACTOTHBIX KONEBaHWM .............. 242
Mmaea 10. Llenu pacnpefeneHHOrO TUMA............ccccceeuuuennuennnrnnnreneeereeeeeeees

10.1. HasHayeHue uenen pacnpegeneHHoro tuna

10.2. PacnpocTpaHeHne BOSTH B ANMHHOM JIMHUM ......evvveeeeeeeiiieeeeeeeenees

10.3. OCHOBHbIE TUMbI PUAEPHBIX JIMHUM oeeeieieeeeeeeiiieee e e e evreee e e e
10.4. CBY uenu 1 ycTponcTea Ha OCHOBE MUKPOMOSOCKOBbIX MUHUIA...... 263
10.5. BonHoBoAbl 1 06BEMHbIE pe3oHaTopbI

naBa 11. Llenu ¢ nepeMeHHbIMU NAPAMETPAMM ..........ccceeeuvrvieeeesirerennnns 276
11.1. MapamMeTPUUECKNE KOMEBAHMS ......uveeeeeieirieeeeeeeiriereeeeesnreeeeeeesnenes 276
11.2. YnpaBnseMbIi PEaKTUBHBIN AMEMEHT .......cceieiiiiiiieeeeaiiiiieeaeeeanneees 277
11.3. NapameTpryeckoe BO3BYHKACHUE ........covveeeruiieiiieeeieee e 279

YACTb 4. LENX AUCKPETHOIO TUMA U LUPPOBAA dUNBbTPALIUA 285

naea 12. CBoMcTBa 1 Npeob6pa3oBaHNA AUCKPETHbIX CUTHAMOB .......... 285
12.1. Onncanne OUCKPETHOro curHana v ero Bo3aencrene
HA TIMHEMHYHEO LLETID ..euetiieiiiieeiiee e sttt e et e st e e ent e et e e e e e e nne e e 285
12.2. CBAA3b Mexay aHanoroBbIM 1 ANCKPETHLIM CUrHanamm
1 BbICTPOE NPEODBPA3OBAHNE PYPBE.......eeieieiieiiieeiiee et eeeee e e 294
12.3. OuckpeTtHoe npeobpasoBaHue Jlannaca n meTtoa
Py oT=To o] o =TT = =TT L S RER 299

FnaBa 13. OcHOBbI LM(PPOBON OBPABOTKM CUTHASMIOB............ceeeeeennereaenn. 304
13.1. CTpyKTypa 1 XapakTepUCTUKN LUDPOBOTrO PUMBTPA -..ceevveeernveennss 304
13.2. CMHTE3 LUMPPOBOTO PUMBTPA ..eeeviieieeeiiiiieeaeeeiiireeaeeeeiieeeeeeeennneees 311

YACTb 5. POPMUPOBAHUE PAOVUOCUINHATOB............coooeiiieiieee 317

naBa 14. FeHepMpoBaHUe BbICOKOYACTOTHbIX KONEOAHUN .................... 317

14.1. HasHaveHue, knaccndukaumsa n NpuHLMN reHepaumm
BbICOKOYACTOTHbIX KonebaHui ....
14.2. DA30BASA MIMOCKOCTD ....eevveeeieeiieeeeeaeeeeeeeeeeaeeeaaeeeaeeesssssssssssssssnssneneeees

14.3. OCHOBHOE YPaBHEHNE ABTOTEHEPATOPA -..eeeuvreeinrreaaanreeeaneeaaaeeeanns 324
14.4 CTabUNbHOCTb YaCTOTbl aBTOMEHEPATOPOB.....ceiuvvrrrreeeeaerereeeeeannnenes 328
14.5. ®azoBasi aBTONOACTPOMNKA YACTOTbI KONEBAHUM............evveeeeenee, 333
naBa 15. YcuneHne MOLLHOCTU BbICOKOYAaCTOTHbIX KONebaHuMn............ 340
15.1. MNpyHUMNBI YCUNEHUS] BbICOKOYACTOTHBIX KONEBAHUN .................. 340
15.2. OCHOBbI TEOPUM BbICOKOYACTOTHOTO FEHEPATOPA ..ovvvveaanveeaaneeaannas 343



15.3. TpaH3MCTOPHbIE BLICOKOYACTOTHbIE YCUNUTENW MOLLHOCTH. ........... 357
MnaBa 16. Moaynsumsa BbICOKO4aCTOTHbIX kone6aHun

16.1. AMNANTYAHASA MOOYIIALMS «eeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeneeeeneeeeeeeeeeeeeees
16.2. YacTtoTHasg n casoBast Mogynsumm ...
16.3. UMNYNbCHAA MOLYNALMS ..ceeeveeeeeeeeeeeeeeeeeeeeeeeeeeaeeneeeneeeeneeeeeeeeees
YACTb 6. PAONO3NEKTPOHHDBIE YCTPOUCTBA.........ocooieeeeeeeeen.

Fnasa 17. Paguonepepatowyme yctponcrea

17.1. HasHayeHune n knaccndpukaums pagmonepesaTimKoB.................... 410
17.2. Kackagbl, 6110KM 1 CTPYKTYpHasi cxeMa paguonepegardvka........... 411
17.3. MapameTpbl PAANONEPELAATUMKA ...vvereeeriirrereeeeaerrereeesasneneeeeesannenes 415
17.4. CymmMUpOBaHME MOLLHOCTEN CUTHANOB rEHEPATOPOB .....vvvveeeeeeee. 423
17.5. LINGOPOBON CUHTE3ATOP HACTOT....uvveereeerierrereeeeanerrneeeesasnreneeeessnnnnns 432
17.6. PagunoBeLuaTenbHble U TENEBU3NOHHBLIE pagMonepesaTUukm ........ 434
17.7. Pagnonepenatymkm pasfnyHbIX CUCTEM PALNOCBSA3N ......ccceeneeee. 442

FnaBa 18. PaAnONPUEMHBIE YCTPOMCTBA. ........ceeiuireauiieaaieeeaiieaaaieeeeaneeas
18.1. NMomexun n KpuTepumn NpuemMa PaaNOCUTHATOB .......ccceeerruvrereeeearinenns
18.2. JINHENHbIN TPaKT PAOUNOMPUEMHUKA ...ceoeeeeeeeeeeaiiieieeeeanneeeeeeeaeneees
18.3. demMoaynaumnsa PAONOCUIHAMA .......eeeieeeiiiiieeeeeaaiiieeeaesaneeeeeeeasnenes
18.4. ONTUManbHS 0OPABOTKA CUMHAMOB. .....ccuvieeeiiieeaiieeeeieeeeeeeeeeaneeanns
18.5. Tunosaga CTpyKTypHas cxema pagmonNPUEMHUKE..........cuvveeeeeeennnnene.

YACTb 7. CUICTEMbI PAOUOCBA3U...........ccceeeeieee

Maea 19. MNpUHUMNbI NOCTPOEHNA CUCTEM PafUOCBA3N

19.1. Knaccudmkayms n oCHOBHbIE NapaMeTpbl CUCTEM

o= T ToTe3 =3 < R 489
19.2. MeToAbl MHOXECTBEHHOMO AOCTYNa K KaHarny paauoCBA3MQ............. 492
Fnasa 20. CnyTHMKO-KOCMUYECKMNE CUCTEMbI PAANOCBA3M. ............c......... 500

20.1. Knaccudmkaums n OCHOBHbIE NapamMeTpbl CUCTEM

KOCMUYECKON PALMNOCBSAIBM .....eeveeeierieenieeeeeeeeeeeeeeeeaaeeaaaeeeaaaaeeaassaasanaaannnnnns
20.2. PacyeT KOCMUYECKOWN NNHUN PAANOCBSA3M. ..........

20.3. Npumepbl CUCTEM KOCMUYECKON paanocBasn

naea 21. Cuctembl ¢ UICNONb30OBaHMEM Ha3eMHbIX CPeACTB................. 517
21.1. CMCTEMA COTOBOM PAAMOCBABM. ....ceereaeeiierieaaeaaiineeeaasaaineneeaeeaanenes 517
21.2. Cuctema pagmocBsa3v NPOM3BOACTBEHHOMO HAa3HaYeHUs ............... 518
21.3. lNepcnekTvBbl pa3BUTUSA PAgUNOINEKTPOHUKNA N CBABW..........cuveeee... 531

FIPUIIOMKEHUS ... e 533

CIMCOK JIATEPATYPDBI ..ccceeeviiiieeeeiiiieeeeesisreeeaesassnneeeeessassnsseeeeessassseeaessnnsnes 536





