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3ATBEPI’)KEHO CXBAJIEHO
HaykoBo-MeTOAMYHOIO paaoro MeTtonn4HO0 pasoro

XapKiBCHKOTO HAI[IOHAJILHOTO KpeMeHqyIIbKOTO JTHOTHOTO KOJIEIKY
YHIBEPCHUTETY BHYTPIIIHIX CIpaB XapKiBCHKOTO HAI[IOHAJIHLHOTO
[Tporoxon Big _30.08.23 No 7 YHIBEPCUTETY BHYTPIIIHIX CIIpaB

[Iporokon Big _28.08.23 No 1

MHOIroaKEHO

Cex1i€ro HayKOBO-METOAMYHOI pajin
XHYBC 3 TeXHIYHUX TUCIIAILIIIH
[Tporokon Big 29.08.23 No 7

Po3misiHyTO Ha 3acigaHH1 HUKIOBOI KOMICIT aB1allifHOTO 1 pajioeIeKTPOHHOTO
obGnagHanHs, mpoTokon Big 28.08.2023 Ne 1

Po3poonuxk: esuxiadau YUKIOB0T KOMICIT asiayilino2o 1 paodioeleKmpoHHO20
001a0HaHHA, cneyianicm uwoi kameeopii, BUKIA0AYU-MemoOUC
Cmywancoku 1O.B.

Peyenzenmu:

1. K.m.u., cneyianicm 6uwjoi kamezopii, 8UKIA0A4-Memooucm YuxKioeoi KoMIcii
asiayitino2o i padioenexkmportno2o oonaonanns Ilimenvos FO.M.

2. Bacmynnux oupexmopa 3 OJIP, komanoup asiayiiinozo 3azony TOB « EMP
TAYPYC» I'emoman FO.FO.
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B.1. Yenixkenko, A.A. Tynik, C.B. [laBnosa]; 3a pex. B.II. Xapuenka. — K.: TOB
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TekcT Jexkuii

1. PangioxBuJi, xapakTepucTHKa pagioXBUWJIb

PamioxBmm — fianma3oH €JIeKTPOMAarHiTHUX XBUJIb 3 JTOBXKWHOIO XBWi Bix 10-5
1o 1010 metpa.
B excnepumentax I'epma (1880-1i) Bmepre Oynu oaeprkaHi XBWUJII 3 JOBKHUHOIO
KUTbKa JecaTkiB cantuMeTpiB. B 1895-99 O. Ilomos BiepIiie BUKOPUCTAB pajliOXBUITI
Uit Ge37pOTOBOTO 3B'SA3KY. 3 PO3BUTKOM PaTIOTEXHIKU pO3IIHPSBCs 1 4aCTOTHUH
Jiana3oH XBUJIb, 10 MOXKYTh OyTH 3reHepOBaH1 qu CHpI/II/IHHTl pazuoanapaTypOIo B
MPUPOl ICHYIOTh 1 TIPUPOHI JHKepea paaioXBWIb Y BCIX YaCTOTHUX Jiama3oHax.
Hampukian Takum xepesioM Moxe OyTH Oynb-sike HarpitTe Tuio. Takox pajioXBuii
MOXXYTh T'€HEpPYBAaTHCS JESIKUMHU TPUPOJHUMU siBUIIamMu (OnmuckaBka) abo
KOCMIYHUMHU 00'€eKTaMu (HEUTPOHHI1 31pKH).
BukopucToByIOTbCS palOXBWIII HE JIMILE JUIsI BIacHE pajiio aje ¥ aiis JIoKallii,
JOCIIJIKEHHSI KOCMIYHUX OO0'€KTIB, OCHIJPKEHHS CEpellOBUINA, B SKOMY BOHH
MOIIUPIOIOTHCS, 1 B PaJIOMETEOPOJIOTI].
PamioxBum goBxkuHO0 100-10 kM (wactora 3-30 xI'm) Ta moBxkuHOIO 10-1 KM
(uactora 30-300 kI'1) HazuBaroThest HagmoBrumu (HJIX) Ta nosrumu ([1X) xBunsamu,
PO3IOBCIOIKYIOTHCSI Y BUIBHOMY MPOCTOP1 B3J0BXK MOBEPXHI 3eMJIi 1 BICHb 1 BHOUI 1
Majio TOTIUHAIOTHECS BOJOI0. TOMY iX BHKOPHCTOBYIOTH, HANIPUKIIAA, IS 3B'SI3KY 3
M1JIBOJJHUMHU YOBHaMH (HaaaoBri xBwii). OgHAK, BOHU CHJIBHO ClIa0IIaloTh MO Mipi
BIJIJIaJICHHS BiJl IepeaBaya, 1 ToMy nepeaaBadl MOBUHHI OYTH Jy»Ke MOTYKHUMHU.
XBuni goBxuHo0 1000—100 M (wactota 0,3-3 MI'11), Tak 3BaHi cepeani xBuii (CX),
BJICHb CHJIBHO TOTJIMHAIOTHCS 10HOC(hEporo (BEpXHIM IMIapoM aTMoc(epH, 10 Mae
BEJIUKY KOHIIEHTpAIlII0 10HIB) Ta IIBHUJKO CJa0IIal0Th, KOJU BHOYI 10HOChepa ix
BiOuBae. CepeqHi XBUJII BUKOPUCTOBYIOTH IS PAJIOMOBIICHHS, MPUYOMY BIEHB
MO>KHA YyTH JIIIIE OJM3bKO pO3TAIIOBAH1 CTaHIIIi, 8 BHOY1 — III€ 1 Jy>Ke BiJajeH].
XBuimi noBxkuHOIO 100-10 M (wacrora 3-30 MIm), tak 3Bani kopotki (KX),
HAJIXOIATh JI0 aHTCHHU MpHiiMada, BiAOWBAIOYKChH BiJ 10HOC(EpH, MPUIOMY BJICHD
Kpaille BIIOMBAIOTHCS KOPOTIN, a BHOYI — JAOBII 3 HUX. JIJIsi TakuxX paaioXBWIIb
MO>KHa CTBOPIOBATM AHTEHU IepeaBayiB, KOTPl BUIPOMIHIOIOTH €JIEKTPOMArHiTHY
€HEpril0 HampasieHO, (OKYCYIOTh i y BY3bKHM NPOMiIHb, 1 TaKUM YHHOM
30UIBIIYBaTH MOTY>KHICTh CHUTHANy, IIO0 HAAXOAWTh A0 aHTeHW mpuiimada. Ha
KOPOTKHUX XBWJISIX MPALO€ OUIBIIICTh CTAHLIM Paaio3B'sai3Ky — CYJAHOBHX, JIITAKOBUX
Ta 1H., a TAKOK 0araTo CTaHIIA PaiOMOBIICHHS.
PanmioxBum popxuHoro 10 M-0,3 MM (wactora 30 MI'u-1 TI'1m), mo Ha3uBarThCs
ynbrpakopoTkuMu (YKX), He BiIOMBArOTHCS 1 HE MOTJIMHAIOTHCS 10HOCPEPOro, a Ha
KIITAJIT CBITJIOBUX MMPOMEHIB, POHU3YIOTH i1 1 BIAXOJATH Y KOCMOC. ToMy 3B'SI30K Ha
VKX MOXIMBUI JIMIIE HAa TaKUX BIJICTAaHSIX, KOJM aHTCHA MpUMadya «OaduTh
aHTeHy IepeaaBada, TOOTO KOJM HEMAae HIYOTO MDK AaHTEHaMH, L0 MOIJIo O
3aCTyMaTy IUISX UM XBWISIM (Topa, OyIMHOK, OMYKJIICTh 3emii Ta iH.). Tomy, YKX
BUKOPUCTOBYIOTh B OCHOBHOMY ISl pajlOpelelHOTO 3B'A3Ky, TelecOadeHHs,
CYIyTHHUKOBOI'O 3B'SI3KY, a TAKOXK B PaJ10JI0KATOPaX.
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2. Po3moaist 4acTOTHOTO iana3oHy pagioXBHIb

BignmoBigHo m0 PermameHTy pamio3B'si3Ky paaioCHeKTp MiAPO3IUISETbCA Ha
NeB'aTh miama3oHiB. [loain pagioXBWwib Ha Miama3oHW B TEPIIy Yepry MOB'S3aHO 3
OCOOJIMBOCTSIMH 1X PO3MOBCIOIKEHHS 1 BUKOpUCTaHHS Taommis 1.

Tabnuys 1 Knacudikauisa pagioxsuiib, BUKOPUCTOBYBAHMX Y padiocucrtemax
3B'A3KY 1 MOBIEHHSA

Homep [To3Ha4YeHHS [iana3oH [iana3oH MeTpuyHe

CMYTU CMYr¥ 4acTtoT |4acToT® XBUIb™™ HaMeHYyBaHHS

4aCTOTHOro AianasoHy XBuUIlb

CreKkTpy

1 BenbmuHmabki | 3-30 'y 10-100 Mm | [lekamerameTpoBui
yactoTtn (BHY) (AKMMX)

2 HagHun3bki 30-300Ty [1-10 Mm MerameTpoBun
yactoTtu (HHY) (MMX)

3 IHpaHN3bKI 0.3-3kly | 100 — 1000 | 'ekTOKINTOMETPOBUIA
yactoTu (IHY) KM (CTKMX)

4 Hyxe HU3bKIi | 3 —30 kly |10 -100 km | [lekakinomeTpoBun
yactotu (OHY) (AKKMX)

5 Huabki yactotn |30 — 300 |1 - 10 km KinomeTtposumn
(HY) Ky (KMX)

6 CepegHi 300 — 3000|100 — 1000 | 'ekTomeTpoBMUIA
yactotn (CH) |kly M (fvIX)

7 Bucoki 3-30Mlu [10-100m | HdekameTpoBumn
yactoTn(BY) (OKMX)

8 Ayxe  Bucoki | 30 -300MIMy {1 —-10 m MeTposun (MX)
vyactoTtun (ABY)

9 Ynetpasucoki | 300 — 3000 (10 - 100 |[deunmeTpoBum
yactotn (YBY) | My CM aux)

10 HapgBucoki 3—-30lTy [1-10cm CaHTmeTpoBUM
yactotn (HBY) (CMX)

11 Benbmueucoki |30 — 300({1-10mm | MinimeTpoBumn
yactotn (BBY) |y (MmX)

12 [inepBucoki 300 — 3000|0.1 -1 ™mm | deunminimeTpoBum




yactotn (MBY) |y (OAMmX)

PamioxBuii pi3HUX Jiama3oHiB MalOTh CBOI OCOOJMBOCTI mommpeHHs. Pazom 3 Tum
€ pA0 3aKOHOMIpHOCH il SIK1 XapaKTepH1 I PalloXBHIIb PI3HOT JOBXKUHU:

a)- yuM OuTbllle JOBXXKMHA XBUJI B TMOPIBHSHHI 3 PO3MIPOM MEPEUIKOAHU, TUM Y
MEHIIIOMY CTYIIEHI NEpeliKoJia 3aBaka€ il MONIMPEHHIO; 3BIJCH BUIUIMBAE, IO
KUIOMETPOB1 ¥ JEKaKIJIOMETPOBI XBHJII OE3MEPEIIKOHO OOTMHAIOTh BCl HasBHI Ha
3emuti HEpIBHOCTI, TEKTOMETPOBI U, TUM OLIbIIE, I€KAMETPOBI XBUIII MOIIUPIOIOTHCS
HaJl 36MHOIO IOBEPXHEI0 IMO-PI3HOMY 3aJIEKHO Bl pelbedy, YIBTPAKOPOTKI XBHIII
MOIIUPIOIOTECA B MEXaxX NpsIMOi  BHAMMOCTI, TOOTO TOAIOHO ONTUYHOMY
BUIIPOMIHIOBaHHIO;

0)- MM JI0B>KE€ XBUJIsI, TUM IJIHOIIIE BOHA IPOHUKAE Y BOAY ¥ 3€MIIIO;

B) - UMM KOPOTIIE XBWJIS, TUM '>KOPCTKIIIE" CTa€ BUIPOMIHIOBaHHS, TOOTO TUM
ripiie paaloXBWiIl OOTMHAIOTh MEPEIIKOAN W BUIBHILIE MPOXOAATh KpI3b 10HI30BAHE
cepeloBUIIle (HANPUKIA, PaTiOXBUIL 3 [ >100M He BHMXOHATH 33 MeXi 3eMHOI
ioHOChepH, a AJisl pallOXBUIIb 13 I < 1m iomocdepa "mpo3zopa").

OCBO€EHHS €JIEKTPOMArHiTHUX XBWJIb JUIsl mepenadl iHpopMallii movyanocs 13 camHux
JIOBTMX, TOMY 1[0 CTBOPIOBATH X 1 YIPABISATH HUMHU TEXHIYHO HaOUIbIe IpocTo. 3
PO3BUTKOM €JIEKTPOHHOI TEXHIKH PaJIIOCUCTEMHU MOCTYIOBO OCBOLJIM 00JIacTh O1JIbIIIEe
BUCOKHMX 4YacCTOT, OCKUIBKM CaMe€ Ha BHCOKHX 4YacTOTaX YAaJocs peasizyBaTu
nepeaayvy TeNeBI3IMHUX 300pakeHb 1 OaraTokaHalbHUX TOBIJOMIICHb, CIIPSMOBAHE
BUINIPOMIHIOBaHHS PaJIIOXBUIIb 1 1HIIN KOPUCHI TEXHIYHI PIIIEHHS.

VY meit yac y jgiama3oHax KuUTO-, TE€KTO- 1 JIEKaMETPOBHX XBHJIb TEPENarOThCS B
OCHOBHOMY IIPOTPaMH MOBJICHHS, YACTKOBO - CUTHAJIM TOYHOTO Yacy W 3[1HCHIOETHCS
OoOMeKEeHUI BUJI CIIEL1aJIbHUX MaricTpaibHUX 3B'A3KIB.

HaiiGinpm1  HacuueHl MO KUIBKOCTI, BHJaM TnepenaHoi iHdopmamii ¥ 1o
BUKOPUCTOBYBAaHUX TEXHIYHUX 3aco0ax METPOBUM 1 NEUMMETPOBUHN aAianma3zoHH. Y
LUX J1alla30HaxX BEAEThCS TeJIeBI31iiHE MOBJIEHHS, BECh HU30BUM (Ha BIJACTaHb MEHIII
100 kM) panmio3B’sI30K, BHCOKOSKICHE pPaJIOMOBIIEHHA, y TOMY YHCII U
crepeodoHIUHE.

Y caHTHMETpOBOMY W MUTIMETPOBOMY Jdlama3oHax XBWJIb 3IIMCHIOETHCS Tepeaaya
OararokaHaJbHUX MOBIIOMJICHB SIK HA36MHHUMH 3aC00aMU 3B'SI3KY - pajiiopelieiHuMU
CTAHLISIMH, TaK 1 3 BUKOPUCTAHHAM LITYYHUX CyNyTHUKIB 3emiii. Kpim Toro, 3aBasiku
TOMY, @O0 B IMX [lafna3oHaX JOCUTh JIETKO CTBOPIOBATH AaHTEHU 3
BY3bKOHATIPABIICHHAM BUTIPOMIHIOBAHHSIM, Y HHX TIpaioe OUTBIIICTh HABITAIIAHUX 1
pasioNoKaliMHUX CUCTEM, SIKl1 JI03BOJISIIOTH 13 IOCUTh BHCOKOIO TOYHICTIO (IO 5 CM)
BU3HAUATH MPOCTOPOBE TMOJIOKEHHS PI3HUX OO0'€KTIB, IO BHUIPOMIHIOIOTH 1 HE
BUIMIPOMIHIOIOY]  €TIEKTPOMArHiTHI XBWJI. 3acTOCyBaHHS MUTIMETPOBHX XBHWIIb
OOMEXKYETBCSI TUM, IO 31 3MEHIICHHSIM JOBXWHU BOHU IHTEHCHUBHO MOTIMHAIOTHCS
oIaJiaMu, BOASTHUMU NapaMu il ra3amu, 110 CTAaHOBJIATH MOBITPSI.

3. Oco0MBOCTI PO3MOBCIOAKEHHSI PadioXBMJIb Pi3HUX miggianma3oHiB Ta ix
3aCTOCYBAHHS
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HOIHI/IpeHH}I paiioXBWJIb B 3€MHOMY MPOCTOP1 3aJ€KHUTh BiJ BIACTUBOCTEH
MOBEPXHI 3eMJIi 1 BIACTUBOCTEU aTMOC(bepH YMmoBH PO3TOBCIOJIKEHHS paIﬂOXBI/IJIB
y3IOBX IMOBEPXHI 3eMJIi 3HAYHOIO MIpOIO 3ajiexaTh BiA penbedy MICHEBOCTI,
CJIIEKTPUYHUX TapaMeTpiB 3eMHOI MOBEpxHI 1 MoBkuHM XBWil. [lomiOHO 1HIIEM
XBWISIM PaJlOXBWISX BJIACTUBA Oughpaxyis, TOOTO SIBUILNE OTHHAHHSA MEPEIIKOJ.
Haiibinpm cwibHO audpakiiis MO3HAYAEThCA Y pasi, KOJU TeOMETPUYHI PO3MIpH
MePEIIKoJl CyMipHI 3 JOBXKHWHOI XBWII. PamioXBwim, IO pPO3MOBCIOIKYIOTHCS Yy
MOBEPXHI 3eMJI1 1 YACTKOBO 3a paxyHOK JUQPaKIii OTMHAIOTh OMYKIICTh 3€MHOI KYIi,
Ha3MBaIOTHCSI 3€MHUMHU, a00 1nosepxHe8UMU PAOIOXBUNIMU.

ATMocdepy 3emili HE MOXHA BBa)KaTH OJHOPITHUM CepeloBUIEM. THUCK,
HIUTBHICTh, BOJIOTICTh, JICJIEKTPUYHA MPOHUKHICTH 1 1HII TapamMeTpu B PI3HHUX
oOcsArax TMOBITPSHOIO IIapy MaloTh Pi3HI 3HA4YE€HHS. 3 IMX MPUYMH I[IBHUIKOCTI
MOIIMPEHHSI B PI3HUX o0O0cCsArax HEOJHAKOBI 1 3ajekaTh BIJl JOBXUHU XBUII.
TpaekTopia pamioxBuib B aTMoc(epl BUKPUBIAETbCA. SIBUILE BUKPUBICHHS a0o
3aJIOMJICHHSI XBHWJIb MPU MOLIMPEHH] iX y HEOJHOPITHOMY CEpPEJOBUIIl OTPUMAJIO
Ha3By pegpaxyii. PagioxBuii, 10 PO3MOBCIOKYIOTHCS Ha BEIUKIA BHUCOTI B
aTMoc(epi 1 TMOBEPTAIOTbCS HAa 3€MIII0 BHACHIJIOK BHUKPHUBJIEHHS TPAEKTOPI,
po3citoBaHHs a0o0 BIOOUTTS BIJ aTMOC(EpPHUX HEOIHOPIAHOCTEH, HA3MBAIOTHC
npocmoposumu, abo ioHocgepHumu. Y TOYKY MNPUHOMY MOXKYTh TNPUXOJIUTU SK
MPOCTOPOBA, TaK 1 3eMHA XBHJII BIJ] OJHOTO 1 TOTO K JKepena. Akio $ha3u KoJuBaHb
[IUX XBWJIb 30Iral0ThCsl, TO aMIUIITyJa CYMapHOTO TOJIA 3POCTa€, 1 HaBIAKH - TPH
3cyBi (a3u xBuiab Ha 180° cymapHe mojie MociaabitoeThCsl 1 MOXKE CTaTH PIBHUM
HYJII0. 3a3HaueHe SIBUIIE Ha3UBAEThCS IHmMeppepeHyicro.

Bruus 3emi1i Ta atmocdepu Ha pO3MOBCIOHKEHHS PaJll0XBUIIb

Sk BimOMO, TOBITPSI HE BUKIUKAE OCIAOJICHHS PaJIOXBUIIb MPAKTUYHO Y BCIX
Jlarma3oHax 4acToTa, 37aBajiocs 0, TOMY 3€MHa XBWJIS MOBUHHA TMOIIUPIOBATUCS 0€3
noriauHaHHA. O HAK 1€ BIpHO JIMIIIE B TOMY BUIIAJIKY, SIKIIO 3€MHa XBHJISL IPOXOIUTH
BUCOKO HaJ TMOBEpPXHEI 3eMil. SKIo K paJloXBWII MNPOXOASATh MOONHM3Y Bl
MOBEPXHI 3€MJIl, TO YaCTHUHA €HEprii XBUJII BIAXWISIETbCS B 3eMilto. BigOyBaerbes e
TOMY, 110 WIBUJKICTh MOLIUPEHHS PaJlOXBUIb B 3€MJIl MEHIIIE, HIXK y MOBITPL, 1 IpH
pyci iX y370BXK 11 MOBEPXHI HUXKHIN Kpail XBUIII BIJICTAE BiJl BEPXHBOTO, PPOHT XBUII
HaXUJISIETBCS 1 KPIM PYyXY Y3IOBXK IMOBEPXHI 3eMill BiOYBa€ThCcsl il MOLIMPEHHS
3BEpXY BHU3.

SxOu 3eMHa OBEpXHS OyJia 1€alIbHO TPOBIIHOI, paIiOXBUIII BiiOUBaMCS O Bif
Hel 6e3 BTpaT, TOOTO 3eMJisl B IbOMY BUNAAKYy Oysia O €KpaHOM, IO MEpelKoIKae
IPOXO/DKEHHIO XBUJIb YITIMO IPYHTY. Y peallbHUX yMOBaxX 3eMJisl HE € Hi 17]eaIbHUM
MPOBITHUKOM, Hi iJICAJIbHUM 130JI9TOpOM. PamioxBuill, SKi IMOTpPanmuid B 3EMIIIO,
30yJKYIOTh Y Hil 3MiHHI €JIEKTPUYHI CTPYMH, K1 YaACTUHY CBOET €Heprii BUTpayatoTh
Ha HarpiBaHHs IPyHTY. BenuunHa BTpaT eHeprii B 3eMili 1YK€ CUJIbHO 3aJIeKUTh Bij
YacTOTU PaJIOXBWJIb 1 OINOPY TIPYHTY EJIEKTPUYHOMY CTpyMmy. Y TIpYHTI 13
30UIBIIICHHSM YaCTOTH PaJioXBuiIb BeandrHa iHayKiiHa EPC 3pocTae 1 BIANMOBIIHO
30UIBIIYIOTECSI CTPYMHU B 3€MJI1, 5IKi CTBOPIOIOTH €JIEKTPOMArHiTHE MOJI€ 3BOPOTHOTO
HanpsMKy. ToMmy JanbHICT PO3MOBCIOKEHHS MOBEPXHEBUX PaJIOXBUIIb IYyKe
HIBUJIKO 3MEHILYETHCS 31 30UTBIIEHHSM YaCTOTH.
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[Ipu 3MeHIIeHH] TPOBIAHOCTI TPYHTY PAAiOXBUJI TIHOIIE MPOHUKAIOTH B CEpPeILy
1, oTke, 3poctae ix nornuHaHHs. [1le Bunaxiguuk pamio A.C. IlomoB 3ayBakuB, 110
HaJ TOBEPXHEI0 MOpS JalbHICTh Paaio3B's3Ky 3OLIbIIYETHCS B TMOPIBHSIHHI 3
JANBHICTIO 3B'A3KY Haj cymero. KpiM Toro, 13 3pocTaHHSIM 4acTOTH MOTIPIIYIOTHCS
yMOBH 00TMHAHHS (Tu(paKiii) pagioXBUISIMH MEPEIIKO/.

ITepepaxoBani Buiie (GakTopd OOMEXKYIOTh MOXKJIMBOCTI BHKOPUCTAHHS
MOBEPXHEBOI XBWJIl Jilalla30HaMHM TIOPIBHSAHO JIOBMUX XBWIb (MIp1aMeTpOBI,
KIJIOMETPOBI1, FEKTOMETPOBI 1 YaCTKOBO JIE€KaMETPOBI).

Ammocgeporo HazuBa€eTbes ra3ono1i0Ha 000oHKa 3eMIIl, 0 MPOCTITaeThCs Ha
Bucoty Oubire 1000 kM. ATMochepy MmiIpo3aUIAIOTh Ha TP OCHOBHI cdepu (1apy):
Tpornocdepy - Npu3eMHHI map arMochepH, BEpXHil map AKoi JeXUTh Ha BUCOTI 10-
14 xwm; cTtpatochepy - map armochepu 10 Bucot 60-80 kM; i0HOCPEpy - 10HI30BAHUIMA
NOBITPSHUN IIap Majlol HIUIBHOCTI HAaJl cTpaTocepoi, MO MepexoauTh MOTIM B
pamiamiiHl moscu 3emui. Ha BHcOTax B COTHI KUIOMETpPIB pI3HI ra3u, CKJIaJ0BI
MOBITPS, PO3TALIOBYIOThCS IIapaMH, OUIBII Ba)KKi - HUX4Ye, OUIbII JIETrKi-BHUILE.
TakuMm unHOM, aTMOCdEpa Ha IIUX BUCOTaX HEOTHOPITHA 32 CKIIAIOM.

ITin BromBoMm mnpomeHiB CoOHIS, KOCMIYHMX HPOMEHIB Ta I1HIIMX (PaKTOPIB
MOBITPS 10HI3YETHCS, TOOTO YaCTHHA aTOMIB Ta3iB, 110 BXOJAATH /10 CKJIAQy MOBITPA,
PO3MAJAEThCS HA BIUIbHI €JIEKTPOHU 1 MO3UTHUBHI 10HU. lOHI30BaHE TOBITPS pOOUTH
CWJIbHUH BIUIMB HA MOIIUPEHHS Pal0XBUIIb.

JIyist pi3HUX Ta31B MAKCUMYM 10H13aIlll BUXOJUTh HA pi3HINA BHUCOTI. loHI30BaHUM
map atMocdepu - ioHocgepa - CKIAAETHCS 3 ACKIIbKOX mapiB (puc.23). Ha Bucorti
60-80 kM 3HaxoauThCs IMap A IiCHYHOYMH TUlbkH BAeHb. Hactymuuit map E
po3ramoByeThes Ha BUCOTI 90-130 xm. Ile Bure 3Haxoauthes map F, mo mae BHOYI
Bucoty 250-350 kM, a BACHB po3aisieThcs Ha aBa mapu: F1 - va Bucoti 180-220 km i
F2 - na Bucoti 220-500 kM.

Bucora, ToBIIMHA 1 MPOBIAHICTH 10HI30BAaHUX IIApIB Pi3HI B PI3HUN yac 00U i
POKY BHACIZOK 3MIHHM 10HI3YIOUOTO [1i COHAYHUX MPOMEHIB. UM OUIbLIE 10HI3YyI0UE
JI0 COHSAYHUX MPOMEHIB, TUM OUIbIIE MPOBIAHICTH 1 TOBIIMHA 10HI30BAaHUX IMIAPIB 1
TAM HWXY€ BOHHM PO3TAlIOBYIOTHCS. /[HEM MpOBIAHICTH 1 TOBIIMHA iX OuIbLIE, a
BHCOTA HaJ 3€MJICI0 MEHIIIE, HI’)K BHOY1. BIITKYy IPOBIAHICTH 1 TOBIIMHA 10HOCHEPHUX
mapiB OibIlle, a BUCOTAa MEHIe, HiX B3UMKY. Uepes koxHi 11 pokiB Ha CoHill
MNOBTOPIOETHCSI MAKCHUMyM COHSUHHMX IUISIM, $IKI € MOTYXXHUMH JDKEepelaMu
10HI3YIOUMX BUIPOMIHIOBaHb. Y IIeH Yac MPOBIAHICTH 1 TOBIIMHA 10HI30BaHUX IIIapiB
JOCATAIOTh MaKCUMyMy, 1 BOHHM pO3TAIOBYIOTbCS HIDKYE. TakuM UYHHOM,
BJIACTUBOCTI 3€MHOI aTrMocdepu, M0 BIUIMBAIOTh HA TOIMMUPEHHS PaJlI0XBUIIb,
3MIHIOIOTBCSL 332 JOCHTh CKJIQJHUM 3aKoHaM. BinOyBaloTbcs TakKoX 3MiHU
BUITAJIKOBOTO XapakTepy, sAKi mepe0aunT B3arai HEMOKIIUBO.
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Puc.2 lonizoBaHni mapu ioHochepu

lonocdepa poOUTh iICTOTHHI BIUIMB Ha MOIIMPEHHS PaaioXBWib. BoHO mosrae,
HacaMIiepesi, y ToMy, IO PajioXBUIl, MOTPAILIAIOYA B 10HOC]Epy, 3MIHIOIOTH CBIA
HarnpsMok. BigOyBaeThcs 1€ BHACTIIOK HEOTHOPITHOTO XapakTepy 1oHochepu. SAxou
BIJIHOCHI1 J1€JIEKTPUYHI IPOHUKHOCTI MOBITPs Ta i0HOChepH OyJiM OHAKOBI, TO XBUJIS
He MiHsU1a 6 cBOro HampsMy. Tak sik B ioHOc(hepl € BUIbHI €IEKTPOHH, i BITHOCHA
JIEJEKTPUYHA TPOHUKHICTh MEHILIE JIENEKTPUYHOI MPOHUKHOCTI HEIOHI30BAHOIO
NMoBITpsA. BHacHioK 1HBOTO MHpH MEpexojl 3 MOBITpsi B 10HOC(hEpy BiIOYBa€eThCA
3aJIOMJICHHSI XBWJII, a OCKUIbBKM KOHIIEHTpAlllsl €JIEeKTPOHIB Yy BEpXHIX MIapax
ioHOCepu 3pocTae, TO XBUJS, 0aratopasoBO 3aJOMIIIOIOYKCH, TMOBEPTAETHCA HaA
3eMJIIO.

KpiM 3MiHM HampsIMKy NOIIMPEHHS paaioXBUJb B 10HOCc(epi BiAOYBa€ThCS
nornuHaHHs ix eHeprii. [losicHIOETBCA 1€ TUM, IO PaNIOXBWII, MOTPAIUISIOUH B
10HOC(Epy, BHKIMKAIOTh KOJIMBAHHSA 3HAXOIATHCA TaM BUIBHHUX €JIEKTPOHIB.
3MiIMCHIOIOUN KOJIUBAJILHUM PYX, €JIEKTPOHU CTUKAIOTHCS 3 BAXKUMHM YaCTHMHKAMU -
ioHaMu 1 MoJsiekynamu. [Ipy 1IbOMy BOHHM BTpayarOTh €HEprito, MPUAOaHy Bij
pajioXBUJl, 1 EPEAArOTh i1 3a3HaYEHUM 4YacTKaM; 10Hoc(epa HarpiBaeTbes. Takum
YMHOM, YaCTHHA €HEepTii pajioxBuii B ioHOC(hepl BTpadaeThes. YuMm BuIlle yactora
pPagloXBW/Ib, TAM MEHUIE MIBUJAKICTh KOJIMBAIBHOTO pyXy eyiekTpoHiB. KiHeTnuHa
SHEprisl, 10 OTPUMYETHCSI HUMHU BIJ PaJIOXBUJIL 1 IO BIJJAETHCS TMOTIM BaXXKUM
JaCTHMHKaM, BUSBIIETBCS MEHINE. ToMy 3 MIiABUIICHHSAM YacTOTH BTpPATH CHEPrii
paaioXBuill B 10HOC(EP1 3MEHIITYIOTHCA.

[TinBoasiuM MiACYMKH BUIIIECKA3aHOT'O, MOYKHA BIA3HAYUTHU HACTYITHE:

* yepe3 HEOJMHOPITHOCTEH 10HOChEpH pPaJIOXBWIII MEPEIOMIIOIOTHCS B HIN 1
B1JIOMBAIOTHCS HA 3€MIIIO;

* 13 3pOCTaHHAM YaCTOTH BiJOMBHA 3AaTHICTh 3MEHUIYEThCS;

* 13 3pOCTaHHSIM YaCTOTH 3MEHIIIYETHCS TIOTJIMHAHHS XBWJIb B 10HOC(hEPI;

* cTaH 10HOC(EPH 1 MOB'sI3aH1 3 HUIM YMOBH PO3MOBCIOPKEHHSI MAIOTh MEP10NYHI
1 HEeMep10ANYH1 3MIHU.

4. Buau moayJsuii pagiocuraadis, TejedoHHHUI Ta Tederpaduuii 38'130K,
CUTHAJIM Tepeaayi JTaHuX
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AHanoroBa MOIYJISIS 3aCTOCOBYETHCS IS TIepeiadl AUCKPETHUX JTaHUX 10 KaHajax
3 BY3bKOIO CMYTOI0 YacTOT, THIIOBHUM IMPEACTABHUKOM SKHX € KaHall TOHAJIbHOI
YaCTOTH, HATAHUHA y PO3TOPSIHKEHHSI KOPUCTyBadaM 3arajibHUX Tele(OHHUX MEPEXK.
TunoBa aMIuIITYJHO-4YaCTOTHA XapaKTEPUCTHUKA KaHATy TOHAJIHHOI YaCTOTH IOJIaHA
Ha puc. 3.8. lleit kanan nepenae gyactotu B miama3oHi Big 300 mo 3400 ', Takum
YUHOM, Moro cmyra mponyckanHs nopiBHioe 3100 ', Xoua JroAckKuil TOJ0C Mae
HabaraTto OUIBII IHUPOKHM crekTp — npubiau3Ho Big 100 I'm mo 10 xl'm, — mms
NPUIHATHOI SKOCTI nepeaadi MoBH AianazoH y 3100 I'u € rapaum pimenasm. Ctpore
OOMEKEHHSI CMYTH MPONYCKAaHHS TOHAJIBHOTO KaHATy IOB'S3aHO 3 BUKOPUCTAHHSIM
anaparypu yIiIbHEHHs 1 KOMyTallli KaHaliB y TeiaedoHHuX mepexax. [Ipuctpii, mo
BUKOHY€ (DYHKIIIT MOJTyJIALIT HECY4Oi CHHYCOIIM Ha CTOPOHI, SIKa TIEpe/ia€ CUTHAIHY, 1
NEMOAYJAIi Ha TNPUAOMHIA CTOPOHI, HA3UBAETHCS MOJEMOM (MOIYJATOP-
JEMOJTYJISITOD).

Cinyea RPONYCKaHHS
1 3100 Iy

- + b-f‘
300 3000 3400 4000

Pucynok 3.8 — AMIUIITYIHO-4aCTOTHA XapaKTEPUCTHKA KaHATy TOHAJIbHOT YaCTOTH
AHayioroBa MOAYJAIIS € TaKUM CIIOCOOOM (PI3MYHOrO0 KOMYBaHHS, IIPH SIKOMY
iH(dopMaIliss KOAyeTbCcsl 3MIHOIO aMIUTITyAH, (Dasu 9M 4YacTOTH CHUHYCOIHAJIIBHOTO
curHaiay Hecydoi dactoTh. OCHOBHI CIOCOOHM aHaJIOroBO1 MOMYJAIi MMOKa3aHi Ha
puc. 3.9. Ha miarpami (puc. 3.9, a) moka3zaHa TOCIIJIOBHICTb OITIB BHXITHOI
iHpopMmarlii, mojaHa IOTEHIlAJIaMHd BHCOKOTO PIBHSA I JIOTIYHOI OJUHHMIN 1
NOTEHL1aJIOM HYJIbOBOTO PIBHSA JIs JIOTIYHOTO Hy/s. Takuil cnocid KOayBaHHs
HA3MBAETHCS OTCHIIHHUM KOJIOM, III0 YaCTO BUKOPUCTOBYETHCS MPH Tepeaadi JaHuX
MDK OJIOKaMH KOMII'FOTepa.

[Tpu ammmityaHii Moaysauii (puc. 3.9, 6) A JOriYHOI OAMHUII BUOMPAETHCS OJIUH
PIBEHb aMIUTITY/Id CUHYCOIM HECYy4Oi YaCTOTH, a JUIsl JIOTIYHOTO HyJiA — 1Hmui. e
cnoci0 piIKO BUKOPUCTOBYETHCS B YUCTOMY BUIJIA/I HA TMPAKTHII YEpe3 HU3KY
3aBaJIOCTIHKICTh, aJie YaCTO 3aCTOCOBYETHCS B MOEJHAHHI 3 THITUM BUJIOM MOIYJISIIIT
— (ha30BOI0 MOJTYJISIIIETO.

[Tpu acroTHiit Mmomymsiii (puc. 3.9, B) 3HauenHs 0 1 1 BUXiTHUX JaHUX MEPEAAIOTHCS
CHUHYCOIIaMH 3 pi3HOIO YacToToro — 1 . Lleit croci6 monmynsawii He moTpedye CKIagHIX
CXeM y MoJeMax 1 3BUYalHO 3aCTOCOBYETHCS B HU3bKOLIBUAKICHUX MOJEMax, IO
npaioTh Ha mBuAKoCTIX 300 yu 1200 6it/c.
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Pucynok 3.9 — Pi3H1 Buiu MOyJIsIIii

[Tpu dazosiit moayawii (puc. 3.9, r) 3HaveHHsaM AaHux 0 1 1 BiANOBIIaIOTh CUTHAIH
OJIHAKOBOI YaCTOTH, ajie 3 pi3HoIo (hazoro, Hanpukiaa 0 1 180 rpaxycis uu 0, 90, 180 1
270 rpamycis.

VY WBHUJKICHUX MOJIEMAX YaCTO BUKOPUCTOBYIOTHCSI KOMOIHOBaHI METOIM MOJYJIALII],
K IPaBUJIO, aMIUTITYJHA B TIO€JTHAHHI 13 ()a30BOIO.

[TopiBHSIHHSA CIIEKTPIB CUTHAJIIB 3 PI3HUMHU BUJIAMU MOTYJISIIIT

CrexTp pe3ynbTyI4oro MOJYJIbOBAHOTO CHUTHATY 3aJICKUTh BiJl TUIY MOMYJSINT 1
IIBUJIKOCTI MOAYJAMii, ToOTO Oa)kaHoi IIBHUIKOCTI Tiepedadi OITIB  BHUXiTHOI
1Hpopmarrii.

PosrisiHemMo crovaTtky CHEKTp CHUTHaJy TpH TOTEHIIWHOMY KoayBaHHI. Hexaii
JIOTIYHA OJMHUIL KOMYETHCS TMO3UTUBHUM TIOTEHIIAJIOM, a JIOTIYHHM HYylb —
HETaTMBHUM TIOTCHIIaJIOM Takoi >K BeIWYWHHU. J[JI9 CHpOIIeHHS OOYHCIICHb
NPUIYCTUMO, 1IN0 MepeAaeThcsl 1H(QOpMalid, sKa CKIAAAETbCsl 3 HECKIHYEHHOI
MOCJIIIOBHOCTI OJUHULb 1 HYJIB, 10 YEPryIOThCS, K L€ 1 MoKa3zaHo Ha puc. 3.10, a.
3ayBa)kMMO, 110 B JAHOMY BHUIMAJIKy BEJIMYMHU OOJIIB 1 OITIB Y CEKyHY 301ratoThCsl.
JInst MOTEHIMHOTrO KOJyBaHHS CHEKTp Oe3mocepeaHbOo BUXOAUTH 3 Gopmyn Dyp'e
o1 mepioanyHoi  QyHKINI. SKI0 JUCKpEeTHI JaHl MepefaroThess 3 OITOBOIO
IIBUJIKICTIO O1T/C, TO CTIEKTP CKIIAJIA€ThCS 3 MOCTIMHOI CKJIaI0BO1 HYJILOBOT YaCTOTH 1
HECKIHYEHHOTO PsIy TAPMOHIK 3 4YaCTOTaMH , , , , ... , 1€ AMIUIITYIH [IUX TAPMOHIK
3MEHIIYIOThCSI JJOCUTh MOBLIRHO — 3 Koedimientamu 1/3, 1/5,1/7, ... Big amrmmiTyau
rapmoHiku (puc. 3.2.4, a). B pe3ynbTari CeKTp MOTEHIIHHOTO KOy MOTpedye s
AKICHOT TIepeaadi MUPOKY CMYTY npomnyiieHHs. Kpim Toro, motpiOHO BpaxyBaTH, 110
peaNbHO CIEKTP CUTHATY IMOCTIMHO 3MIHIOETHCS B 3aJI€KHOCTI BiJl TOTO, SIKI JIaHi
nepenarThes 1o JiHii 3B's13Ky. Hanpukiaz, nepenaya 10Broi NociaiOBHOCTI HYJIIB YU
OJIMHUIIp 3MIIY€E CHEKTP yOIK HMU3BKUX YacTOT, a B KPaWHbOMY BHITQJIKy, KOJHU
nepejaHi JaHl CKJIAQIalThCS TUIBKA 3 OAWHUIL (UM TUIBKU 3 HYJIB), CIEKTp
CKJIAJA€ThCsl 3 TapMOHIKM HYJIbOBOi 4actoTu. Ilpu mnepenayi OAMHMIB, IO
YepryroThCs, 1 HYJIB MOCTIHHA CKJIaJ0Ba BIACYTHS. TOMY CHEKTP pe3yibTyHOUOro
CUTHAJIy MOTEHLIMHOrOo KOy MpU MepeAadl MOBUIBHUX JIaHUX 3aliMae CMYTY BiJl
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nesikoi BenuuuHHu, 0nu3pkoi A0 0 I'm, 1o mpubnm3HO (rapMOHIKAMH 3 4acTOTaMU
BUILE MOKHA 3HEXTYBATH YEPE3 1X MAJIMI BHECOK Y PE3YyJIbTYIOUUN CUTHAI).
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Pucynok 3.10 — AmmutiTy1a MOy IsIli HEIEPEPBHOTO MIPOIIECY

JI1st kaHaTy TOHAJIBHOI YaCTOTH BEPXHS TPaHUIlS NIPU MOTEHIIHHOMY KOJIyBaHHI
JOCSITAETHCS IS IBUAKOCTI niepeaadl Janux y 971 61T/c, a HUKHS HENPUHSATHA JJ1s1
OyIb-IKUX IIBUJKOCTEH, TOMY IO CMyra MpPOMYCKaHHS KaHaly MOYUHAEThCA 3
300 I'm. ¥ pe3ynbTaTi MOTEHIIHI KOIW Ha KaHAJIaX TOHAJIBHOI YaCTOTH HIKOJU HE
BUKOPHUCTOBYIOTHCS.

[Ipn amIUNTYIHIA MOIYJALII CHEKTP CKIAJAEThCS 13 CHHYCOIUM HECydoi

: : : + : —
YaCTOTH e 1 1BOX OIYHHUX TapMOHIK: (s +Jw) i (f; = Ja) , Ie Ju _ qacToTa
3MiHM 1H(GOPMAIITHOTO TMMapaMeTpa CHHYCOIAM, M0 30iraeTbcs 31 MIBHIAKICTIO
nepeiadi  JaHWX TpPU  BUKOPUCTAHHI JIBOX PiBHIB amrmiityau (puc. 3.2.4, 0).

YacroTa I BH3HAYA€ MPOMYCKHY 3/JaTHICTH JIIHIT IPU JIAaHOMY CIIOCO01 KOAYBaHHS.

[Ipn HeBenukid YacTOTI MOIYJSALII IIMPUHA CHEKTpa CHTHaIy OyJe TaKoX
¥
HEBEJIMKOIO (PIBHOIO ~*'™ ), TOMY CUTHAJIA HE OYIyTh CIIOTBOPIOBATHCS JIIHIEIO, SIKIIIO

il cmyra mpomyckaHHs Oynae Oinblla 4YM JOPIBHIOBATUME 2 . Mg xanamy
TOHAJIBHOI YACTOTH TaKUM CHOCIO MOIYJIALII NPUUHSATHUM MPU MIBUIKOCTI Mepeaadi
mauux He Owmpmre 3100/2=1550 Oit/c. Skmo 3k I1 NOJAHHS  JaHUX
BUKOPUCTOBYIOTbCA 4 pIBHI aMIUNTYAH, TO NPOIMYCKHA 3[ATHICTh KaHaIy
niaBuIyerbes a0 3100 6it/c.

[Ipu da3oBili 1 YacTOTHIA MOAYJALII CHEKTP CUTHATY BHUXOAUTH OUIBII
CKJIAAHUM, YUM IMPU aMIUITyAHIA MOAYJALIl, TOMYy IO OIYHMX TapMOHIK TYT
YTBOPUTHCS OUIBII IBOX, aJI€ BOHU TAKO CUMETPUYHO PO3TAIIOBaHI 1010 OCHOBHOI
HECy4O0i 4acTOTH, a X aMIUTITYAH IMIBUAKO 3MEHIIYIOThCS. TOMY 11l BUIA MOMYJISIT
TaKOX JA00pe MAXOASTh IS IepeIadl JaHUX M0 KaHally TOHAJIbHOI 4aCTOTH.

JInst miaBUINEHHST IIBHUJIKOCTI Tepenadi JaHUX BUKOPUCTOBYIOTH KOMOIHOBaHI
MeToau MoAyisamii. HaiOinbin po3MOBCIOMKEHUMH € METOAM KBaJIpaTypHOI
amruriTynaoi momynsamii (Quadrature Amplitude Modulation, QAM). 1li meronu
OCHOBaHI Ha ToeaHaHHI (a30BOiI MOAYJAIIT 3 8 3HAUCHHSIMHU BEJIWYMH 3MINIEHHS
da3u i aMIIiTygHOT MOyl 3 4 piBHAMH aMmrunTyad. OpaHaK 3 MOXJIMBUX 32
KOMOIHAII CUTHAJTy BUKOPHUCTOBYIOThCS Jajeko He Bcl. Hampukian, y kopax
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Tpemmica mpumycTuMi Bcboro 6, 7 9u 8 KOMOIHAITIN JIJIs TTOJaHHS BUXITHUX JTaHUX, a
iHI koMmOiHamii € 3abopoHeHMMH. Taka HaaMIPHICTH KOAYBAaHHA MOTpiOHA AJis
pO3Mi3HABaHHS MOJEMOM NOMUJIKOBUX CHUTHANIB, IO € HACTIJIKOM IMEpPeKpydyBaHb
yepe3 MepelKkoa Ha TelneOHHUX KaHajuaX, sSKi KOMYTYIOTbCA Ty>K€ 3HAYHHMH 32
aMILTITYI0I0 1 TPUBAJTUMHU 32 YaCOM.

Imnynscna modynauis

B imMmynbCcHIA MOIYISIT SIK HOCIH MOJYJIbOBAaHUX CHUTHAJIB BUKOPUCTOBYIOTHCS
MOCJIIJIOBHOCTI IMITYJIbCIB, SIK MPaBUJIO — MPSMOKYTHUX. Y O€3IpOTOBUX CHUCTEMax
nepeaayl JaHuX B pajil03B's3Ky 111 MOCTI0BHOCTI 3alIOBHIOIOTHCSI BUCOKOYACTOTHUMU
KOJIMBAaHHSMHM, CTBOPIOIOYH THUM CaMHM MOJBIHHY MOJYJIALI0. K mpaBuio, 11l BUAU
MOIYJISIIT 3aCTOCOBYIOTHCA MPH TIepeiadl JUCKPETU30BAHUX JaHUX.

VY 3aJIe’KHOCTI Bl BUIIISIAY MOJYJBbOBAHOTO MapaMeTpa pPO3pi3HAIOTh TaKl BUIU
MOTYJISIIII.

1. AMmmiTyaHO-iMmybcHa Momyimsist (AIM), <1 — var. (puc. 3.11)
2. lllupoTtHO-1MmybcHA Moaystsaiis (IIIM), 2 _var.

-

3. ®azoBo-immynbcHa  Moxynamis  (PIM), ‘1 — var, TOOTO 3MiHIOEThCA
MOJIOKEHHS IMITYJIBCY Ha 1HTEpBaJIl r,
4. YactoTHO-iMIyJIbcHa Moy sitist (UIM), J=UT _ var.

Jns  OpsSIMOKYTHMX — IMIIyJbCIB ~ HaWOLIbII — IIMPOKO  BUKOPUCTOBYHOTHCS
amMIuTiTyIHO-iMnyJibcHa (AIM) 1 mmpoTtHo-imMnynbena (LLIM) momymsiii.

L L 4 -

—
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Pucynok 3.11 — OCHOBHI BUY IMITyJICHOT MOIYJISIIT
Monymsiiiito po3pi3HSIOTh TaKOX 3a XapakTepoM 3B'S3Ky MIDK BXITHUM
(MOTyJTIOIOYMM) CUTHAJIOM 1 MOJIYJIbOBAaHUM MapamMeTpoM Ha moaydsiito I-ro, Il-ro
poxay (puc. 3.12).
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Pucynok 3.12 — Buau iMmylnbCcHOI MOJYJALII 32 XapaKTepoM 3B'SI3KY MIXK
BX1JTHUM CUTHAJIOM 1 MOIYJIbOBAaHUM MapaMeTpOM

k10 MOy ThOBAHUN TTapaMeTp BU3HAYAETHCA 3HAUYCHHSIMH BXIJTHOTO CHUTHAY y
(dikcoBaHi, PIBHOBIJAAJEHI OJWH BiJA OJHOTO MOMEHTH 4Yacy (TakTOBi), TO 1€
mMoayssuia nepuworo poxy (AIM-I, IHIM-I 1 T. 1.) Ko 3Ha4eHHS] MOYJIbOBAHOTO
napamMeTpa BHU3HAYAIOTHCS JESKUM (PYHKIIOHAJIOM BiJ BXIJHOTO CHUTHaly, a0o
BU3HAYAIOTLCA B PE3yJibTaTi pPO3B’S3aHHS TPAHCICHACHTHUX pPIBHSAHb, TO II€
Moayisuia apyroro poxy (AIM-II, HIIM-II 1 T1.na.) IHmMMU ciaoBamu, SIKIIO
MOJyJIbOBaHUM MapaMeTp y MPOLECi ICHYBaHHS IMIYJIbCY 3aJUIIAETHCS MOCTIHHUM,
TO 1€ MOAYJSLIS NEPIIOrO POAY, SIKIIO X MOJYJIbOBAHUI MapaMeTp 3MIHIOETHCS
BIJIMOBIHO JI0 TTOTOYHOT'O 3HAYEHHS BX1JHOTO CHUTHAIY — TO L€ MOMIYJIALISl IPYTroro

poay.



