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OIMMCAHWE W3OBPETEHUA
2420-549908EA/042

CUCTEMA TEHEPMPOBAHMA BOJIH C TIOINEPEYHO IIEPEMEIAIOIMMCA
BOJIHOBBIM EBAPBLEPOM IJII TEHEPAIIMM BOJIH B JIBYX OBJIACTSX BOIB

OBJIACTb TEXHMKM, K KOTOPOM OTHOCUTCSA M3OBPETEHUE

HacTodmee wm300peTeHMe OTHOCUTCHA K CHUCTeMe TI'eHepUpOBaHUA
BOJIJH B BOIOHOM CpeIe M, B YaCTHOCTHM, K CHUCTeMe TeHepUpOBaHUA
BOJIH, MCIOJB3YKIEe! IIOCIeOOBaTeJIbHOCTE IIOPIHEN, KOTOPHE HOEUCTBYT
IIOCJIENOBATEJEHO UM TeHepUpylT »OBOMHYK BOJIHY, T.&. BOJIHY Iepen
[IOCJIeDOBATEJILHOCTEIO IIOPIWHEN n OIpyTryo BOJIHY 3a
IIOCJIENOBATEJIEHOCTEIO IIOPIHEN .

YPOBEHL TEXHUKNU

B mOpenmecTByKIleM YyPOBHE TEeXHUKM M3BECTHH MHOIME KOHCTPYKLUM
YCTPOMCTE ¥ CHUCTeM TI'eHepupoBaHMA BOJIH B BOINHOM cCpelle, 3amauda
KOTOPHX COCTOMT B MCKYCCTBEHHOM TI'eHEepUPOBAHUM BOJH B BOIHOMU
Cpele B pasBJleKaTeJIbHHX LeJax M LeJjidax IIpoBeleHud nocyra. Takxe
M3BECTHE CHUCTEME TI'eHepMpOBaHMA BOJIH IJIA BMIOB CIOpTa, TakMxX Kak
cepduHT.

CuCTeMBEl TeHEepUMPOBaHMSA BOJIH, IIpelHa3HaueHHHBEe OJ4 CcepduHTa,
VMMEeT TIOBHIIEHHYI CJOXHOCTL OTHOCHUTEJNIBHO »OPYTHMX YCTPOMCTBE WM
CUcTeM TeHeEPUPOBaHUSA BOJIH. BoJjee KOHKPETHO, 3TU CUCTEMEL
CTpeMaTCsA 00pas30BHEATH BOJIHY, VIMEIIYI0 OUeHb TOUHEIE
XapakKTepUcTUuKy ¥ QOPME, UMUTHUPYKIYH HEKOTOPHEe paszduBanlmecsd
(mpuOOMHEIE) BOJIHE, KOTOPHE eCTeCTBEHHHM oOpasoM o00pa3yionTcad B
Mope. C OnoHOM CTOPOHEHL, BOJIHA OOJIXHA OBITH BHICOKOM u
OIPpedlNoUTHUTENbHO OMHaMMUHOM, T.e. NOOJDKHa IIepeMemaThbCcsa BIepen.
HONIOJIHMTEeJIEHO, BOJIHA LOOJDKHA [IepeMellaTbCHa IOOBOJIBHO OBICTPO M, eCJu
5TO BO3MOXHO, pas3OMBaATLCS IIOCTEIEHHO, T.e. OOJDKHE IIPUCYTCTBOBATH
30Ha He-pas3bMBaHMA M 30Ha pas3buBaHusa. KpoMe ToOro, MIOeaJlbHasd
BOJIHA JOJDKHA [OPellNOoUuTUTEJSIBHO MMEeTh UIWIMHIPUUECKM 3aKpyTJISOmUNCS
CKJIOH, Ha KOTOpOM cepdep MOXeT BHIIOJHATL eTo/ee YyIpaXHeHUS WU
[IPUEMEL. [MosyueHue BOJIHEL, KOoTOpad ABJISETCH OPUTOOHOM! 0JIsd
cepdmuHTa, ABJAETCH KpaliHe CJIOXHOM 3alauel; OQaKTHUUECKM, MHOTHUE
TOOEl  CUMTAJIOCH, uTO MOeaJibHas  UCKYCCTBEHHasd  BOJIHA, TOUHO
NMUTHUPYRIIasg eCTeCTBEHHYID BOJIHY, He CyWleCTBYeT, WM €& HeBO3MOXHO

CI'eHepPpHpOBaTE .



OnuH [IpVIMEpP CUCTEME TeHepUpPOBaHUA BOJIH OCHOBaH Ha
IepeMeleHny M/UIM HaKJOHe IJIaCTHMHE, JIONacCTM WM IIOPHMHS, YTOOH
BHI3BaTh BO3MYIIEeHME B BOIE. VIcTioJIb30BaHME TMTOPIIH A ABJISETCSH
KOHCTPYKTMBHO OTHOCUTEJIBHO IIPOCTHM ¥ 320QEKTMBHEIM CPEeIOCTBOM IJIA
cosIaHMa BOJIH WM BO3MyMeHMS B BOIHOM cpeme. ClenyeT IIOHMMATDH,
UTO IIOPIEeHbL ABJIAETCH IIaHeJIblo, KOoTopasd IIOBTOPHO IIepeMelaeTCcsd
BIIepen M Haz3al B MacCCe BOIBE, KOTopasd I[IOBTOPHO HAaKJIOHAETCS BIIEpel
M Haszal B MaccCe BOIH, WM KoTopasd obeclneuMBaeT KOMOMHaALMIL OOOMUX
IIepeMemeHnl (IIOCTYIaTeJIbLHOTO IBWXeHMS WM HaKJIOHa) OTHOCUTEJILHO
MaCCH BOIH IOJIS T'OPUBOHTAJIBHOT'O IIEPEeMENEHUS BOIEH.

B cTpeMileHMUM CI'eHepMpOBaThb I[IPUIOIOHEE BOJIHHE C MCIIOJIbE30BaHUEM
TEeXHOJIOTUM IIopmHeM OvUIM pa3paboTaHH CUCTEME I'eHepUPOBaHMSA BOJIH
Ha OCHOBe TIIOCJIeHOBaTeJIbHOCTHM IIOPMHEeY, KOTOPHE BHPOBHEHH WM
pasMelleHH B pA0 UM paboTanT [IOCJeloBaTeJIbHO IJIA IIOJIydeHMS BOJIHE,
KOTOpad pas3bupaeTcsda IIOCTEIEeHHO UM C HeoOA3aTeJIbHEM LUJIMHIPUUECKU
3aKpyIJIARIMMCS CKJIOHOM, IIpUUeM HSTa BOJIHaA I[IpUIOOHa OJda cepduHTa.
[IpyMepH TaKMxX CHUCTEeM MOXHO HaMTM B mHnaTeHTax CIA N6920651,
4062192 m M4783860.

Bciencrere ToOTo daKTa, UTO IIPUTOOHBE IJIS CepdMHTa BOJIHEH
OOJDKHEI OHTHE OTHOCUTEJIBHO BECOKMMM W OBCTPEIMM M, CJeIoBaTeJIbHO,
OOJDKHEL [IE€PEHOCHUTE OOJIbIIOe KOJMUECTBO DHepIUuM, SHepIronoTpeblieHue,
TpebyeMoe IIJIS CHUCTEM TeHepUPOBaHMSA IMIPUIOOHHEIX OJS CcepdMHTa BOJIH,
ABJIAETCSH OueHb BEICOKMM, uTo JacTo oejlaeT TakKue CHUCTEME]
SKOHOMUUECKU HelleJlecoofpa3HEMA Ha npakKTUkKe. CrcTeMsl
TeHepMPOBaHMA BOJIH, WM3BECTHEHE B I[IPeINeCTBYKIEM YPOBHE TexXHUKH,
OBBUHO IMHTAKTCA IIOBHCUTHE SKOHOMMUECKYK I1eJlIecooDpa3HOCTE 3TUX
CUCTEeM IIOCPeICTBOM VYBeJMUeHMsS  UMcCila BOJIH, KOTOPHEE CHCTEeMa
crnoco6Ha CTeHEPHUPOBATH B eNVHUIY  BPEMEHH, cpenm  HOpoudero,
[IOCKOJIBKY 3TO [IO3BOJIUT BoJibImeMy UMCITY IoJIb30BaTeJIen
BOCIIOJIE30BaATHLCH cucTeMom B OOJITOCPOUHOM [IEPCIEKTURE u,
CJIENOBATEJIEHO, YBEJIUMUUT IOOXOXI OT PabOoOTHE CUCTEMH.

[ledbl0 HaACTOAmMETO M300peTeHMsa [ABJIAEeTCHd CO3IOaHue  CUCTEMH
TeHepUpPOBaHMA BOJIH IJIS CcepdMHT'a Ha OCHOBe IIOpmMHEeM, KoTopas
ABJIAETCA SKOHOMMUECKM IlieJlecooBpa3HOoM M MOXeT yclemHo paboTaTh Ha
NIpakKTUKe.

KPATKOE OIVCAHVE M3OEPETEHNA



Bamauen HaCTOAMETO n3obpeTeHms ABJIAETCSA cucTeMa
TeHepUMpPOBaHMA BOJIH, CoIepXallas HelPepHBHEM U YIOJIMHEeHHHV Oapbep,
PACIIOJIOXEHHH B IMIPOIOJILHOM HalpaBJIeHMM. Bapbep HUMeeT IIepeIHI0
CTOPOHY M 3alHKK CTOPOHY BIOJBb IJIMHH Oapbepa. IllepenHds CTOpPOHAa
obpameHa K TIIepBOM Macce BOOH, B TO BpeMa Kak 3aIgHgasg CTOpOoHa
obpalleHa KO BTOPOM Macce BOOH. Bapbep IIpemoTBpamaeT IIPOXOXIeHUE
BOOE M3 IIepBOM MaCCH BOMOBE II0 HalpaBJIeHMIO KO BTOPOM Macce BOIH, U
HaobGopoT. IlepBHM pUd pPAacCHIOJIOXEH Ha II0JIy IIOO IIepBOM MaCCOM BOIEH
Ha HEeKOTOPOM paccCTOoSHMM OT Oapbepa. IlomobHeM 00pasoM, BTOpPOM pPUD
PacroJioXeH Ha IIOJIy IO BTOPOM MacCCoOM BOOH Ha  HEKOTOPOM
paccrTogaHMM OT Oapbkepa. Bapbkep 4BJISeTCS IIepeMellaeMbM BIOOJIb BCeU
CBOEM IJIMHH WM3BUMBaMMMCHA OBWXEHMEM, KoTopoe obpasyeT OOKOBEHE
BOJIHMCTOCTM Ha eTo IepengHelM CTOpOHe M Ha ero 3alHel CTOopoHe.
BOJIHMCTOCTM IIepeMellaloTCsa BO3BPaATHO-IIOCTYIIATEeJIbHO II0 HallpaBJIeHUI
K TIIepBOM Macce BOOH UM BTOPOM Macce BOIH. IlepenHdas CTOpPOHAa
TOJIKAeT BOIOY M3 IIepBOM MaCCH BOIL II10 HalpaBJIEHMIO K IIepBOMY pHUbY
njasa ofBpasoBaHMa BOJIHH B IIepBOM Macce BOIOH. B CBO ouepenb,
3adHAasS CTOpPOHa TOJIKaeT BOOY M3 BTOPOM MaCCH BOIHB II10 HallpaBJIeHU
KO BTOpoMy pudy g oBpasz30BaHMS BOJIHEH BO BTOPOM Macce BOIH.

CucTeMa T'eHEPUPOBaAHMSA BOJIH IIO3BOJISET I'eHepMpPpOoBaTh OOJIbIIOE
UMCJIO BOJIH, IIOCKOJIBKY OHa OIOHOBPEMEHHO TeHepMpPyeT BOJIHE B OBYX
HaOpaBJIeHUAX, T.e. IIO HalOpaBJIeHMI0O K OBYM, IIepBOM M BTOPOM,
30HaM. KpomMe TOTO, BOJIHH oOO0ecHeuMBawT I[IOCTelleHHOe pas3fuBaHUeE,
[IepeHoCcAT OoJIbIIoe KOJMUECTBO DZHEPIMM U ABJLTCH OPUITOOHEMM IJIA
cepdmHTa, B TO BpeMsa KaK CUCTeMa I'eHepMpOoBaHMHA, B o0meM, MMeeT
yMepeHHOe B»HepronorpebieHne, TpebyeT yMepeHHOTO ofbeMa BOIH,
YMEPEeHHOM ILJIomalM IIOBEepPXHOCTHM ofmel MacCCH BOIOH UM YMEpPeHHOM
IJlomally IIOBEePXHOCTM CUCTeMb (JacTo Hal3bBBaeMOM «IJIomalbl OIIOPHOM
[IOBEPXHOCTU» CUCTEMHI) . Bce 3TO rnoMoraeT coeylaThb cucremy
DKOHOMUYECKU leJiecooBpasHo M I[IO3BOJIAET  YCIEMHO [IPVMMEHSATH
CUCTeMYy Ha I[IpaKTHUKe.

IpyTMM acrekKToM HaCTo4dmeTro Mu300peTeHusa ABJILGeTCd CUCTeMa
TeHepPUMPORBAaHMA BOJIH, COIepXamasd I'eHepaTop BOJIH, MacCcCy BOIOE U pPUD,
00pasoBaHHHM Ha I[IOJIY IIOO Macco¥M BOOHE. Pud obecneumBaeT IIepexol
Mexny  BoJiee TJIyOOKOM  30HOM, PAacCIoJIOXeHHOM  MexIy pudoM u

TeHepaTopoM BOJH, U 0oJiee MeJIKOM 3O0HOM, paCHOJ'IODKGHHOﬁ 3a pudoM.



I'eHepaTop BOJH oOpaleH K MacCe BOIH, UYTOOH BH3HBATH CMENEeHMe
BOIH [1O HalpPaBJIEHMI K pudy M obOpas3oBaHMe BOJIHH B MaccCe BOIH. Pud
10 MeHbIel Mepe YacTHUUYHO OKpPYXeH KaHalJloM, KOTOPHM ABJisgeTcHa OoJiee
TIIYyOOKMM, uUeM 0OoJiee MeJiKasg 30Ha, UM coemuHsaeT 0OoJiee TUIYDOKYI 30HY
C KoHIOM 0o0Jiee MeJIKOM 3OHH, uUepes KOTOPHM BOJIHA BHXOOUT M3 0DoJjiee
MeJIKOV  30HE. Boza, cMellaeMas T'eHepaTopoM BOJH, MOXeT  OBTb
HalpaBJleHa KaHaJloM ofpaTHO II0 HalpaBJleHMIO K OoJjiee TJIyOOKOM 30HE,
HaxoOAmeNcsa MexXOy T'eHepaTopoM BOJH ¥ pudoM, OJI TeHepUPOBaHUA
HOBEIX BOJIH, 0e3 UHTepd@epeHUMU C IIPUTONHBIMM IJIS cepduHTa BOJIHAMMU,
IepeMemanmnyM1UCaS BIOOJIbE OoJiee MeJIKOW 3OHH.

KPATKOE OIIMCAHUE OUIYP

[loonpoOHOCTH HacToAmeIro n3o0peTeHmA MOXHO YBUIOETH B
CONYTCTBYKIMX UYepTeXax, KOTOPHE He IIpeldHa3HaUeHH JII OTl'paHUUeHUSd
oBBbeMa HacCTOoAWeI'0 UM300peTeHUd:

- Qur. 1 1oka3HBaeT IIEPCHEeKTMBHOEe U300paXeHMe  CUCTEMEH
TeHepUPOBaHMUA BOJIH COTJIaCcHO UJIJTIIOCTPaTUBHOMY BapMaHTy
OCVYIIECTBJIEHVA HACTOAWMETIO MN300peTeHusa, C IepeMellanmuMcsa OapbepoM
Ha OCHOBe ILJIaCTMH WM IIOpmHEelM, KOTOopHe ofecrneumuBainT OOKOBOE
IocTyrnaTeJIbHOe IBMXEeHMe OTHOCUTEJIBHO TIIPOIOJIBHOTO  HallpaBJIeHUSA
fapbepa, OpMUeM CUCTeMa OCHalleHa OOKOBHMM KpasMM B (QOopMe CMEeXHEBIX
BepTUKaJIbLHEIX CTEeHOK Ha KOHIlax Oapkepa.

- ®dur. 2 mokas3eBaeT BUIL CBEpPXY CHUCTeMH ¢our. 1.

- O®ur. 3 Hokas3HBaeT IIePCIIeKTHMBHOE M306paerme IIATUN HOPMHeﬁ,

BKJIIOUYEeHHEIX B CcoCTaB 6apbepa CHCTeMEBL @MP. l, BMeCTe C nx
TPV B O OHEIMIM MeXaHNM3MaMI1 n COOTBeTCTBYKIVIMM OIIOPHEMI
KOHCTPYKIMAMI .

- Our. 4 nokas3HBaeT YBEJMUEHHOe IIePCIeKTHUBHOEe WM300paxeHune
Tpex IMOPpMHEN NpelHAOymel OQUIYypH BMeCcTe C U¥X COOTBEeTCTRYIVMU
IIPUBOIHEIMY CUCTEeMaMM .

- Our. 5 [HOKa3HBaeT IIePCIeKTHBHOEe M300paXeHNe CHUZY pPaMe U
CUCTEeMEl OBUTATeJIS UM TPaHCMUCCHUM, CBSA3aHHOM C IIOPIMHEM.

- Qwur. 6 I[OKa3EBaeT IIepCIeKTHUBHOEe K300paXeHre  CBepxXy
HecylleI'o yCTPOMCTEa, CBSA3AHHOTO C IIOPIHEM.

- Our. 7 I[nokas3HBaeT YBEJMUEHHOe IIePCIeKTHUBHOEe WM300paxeHue
Tpex MOpmMHEeM cCHUCTeMH our. 1, ofecHneurBawmee ODOOAPOOHOCTM MOJIA

KOMIIOHOBKM IOBYX TIlap MTapHMPHO—-COUWJIEHEHHEX naHeﬂeﬁ, PasMelleHHEIX



MeXIy KaXIBEMM IBYMS CMEXHBMM [TOPIIHSAMMA .

- dur. 8 [IOKa3bEBaeT [IEPCIEKTUBHOE n3o0paxeHme
aJIbTEPHATUBHOM CUCTEMH TeHepMPOBaHMSA BOJH, JIMIIEHHOM OOKOBEIX
KpaeB TOJIBKO Ha OIHOM M3 KOHLOB Oapbepa.

- dur. 9 nokasHBaeT BUIL CBepXYy CUCTEMH OouUI. 8.

- Oumr. 10 rmokas3eEBaeT IepPCIeKTUBHOEe wU300paxeHue Oapbepa
cucTeMel omur. 1.

- Oumr. 11 1mokas3eEBaeT IIepClIeKTUBHOE M300paXxeHUe BTOPOTO
BapMaHTa OCYUWeCTBJIeHUA Oapbepa COIJIaCHO HacCTodlleMy M300peTeHMD.

- Our. 12 r1nokxas3pBaeT I[IePCIeKTUBHOe M300paxXeHMe TPeTbero
BapMaHTa OCYUeCTBJIeHMA Oapbepa COIJIaCHO HacCTodlleMy M300peTeHMD.

- Oumr. 13 I[OKasHBaeT I[IePCIeKTMBHOE M300paXeHUe UeTBepTOI'o
BapMaHTa OCYIeCTBJIeHMA Oapbepa COIJIaCHO HacCTodlleMy M300peTeHMD.

-  Qur. 14 rnokxa3pBaeT IIEPCIeKTUMBHOE M300paXeHMe IIATOT'O
BapMaHTa OCYIeCTBJIeHMA Oapbepa COIJIaCHO HacTodlleMy M300peTeHMD.

- Our. 15 nokasHBaeT BUL CBepxy Oapbepa our. 10.

- dur. 16 mokasHBaeT BUL CBepxy Oapbepa our. 11.

- ¢dur. 17 nokaszHBaeT BMIO CBepxy Oapbepa our. 12.

- ¢dur. 18 nokaszHBaeT BMIO CBepxy Oapbepa our. 13.

- Our. 19 nokasHBaeT BUL CBepxy Oapbepa our. 14.

- Oumr. 20 1[okKas3EBaeT I[epClHeKTUMBHOE M300paxeHMUe IPYyITOTO
BapMaHTa OCYUECTRBJEHMS CUCTEMH  I'€HepMpOBaHMUSA  BOJIH  COIJIACHO
HacTodmeMy M300peTeHu, C KPUBOJMHEMHBEM pPUOOM U HOPAMBEIM puUGOM, U
OCHalleHHOV TJIyOOoKMM KaHaJIoOM MOJIS BO3BpaTa BOIH II0 HalpaBJIeHUD K
faprepy.

- Odur. 21 nokaszHBaAEeT BMIO CBepxXy cucTeMe Oour. 20.

- dur. 22 [IOKa3HEBaEeT BUI CBepXy OIpyIToro BapuaHTa
OCYWeCTBJIEHMA CHUCTEeME I'eHepUpPpOBaHUS BOJIH COIJIACHO HacCTOAlleMy
N300peTeHUn.

- dur. 23 [IOKa3HEBaeT BUI CBepXy OIpyIoro BapuaHTa
OCYWeCTBJIEHMA CHUCTEeME TI'eHepUpPOBaHUs BOJIH COIJIACHO HacCTOAlleMy
N300peTeHUD.

- dur. 24 [IOKa3EBaeT BUL CBepXy OIpyIoro BapuaHTa
OCYWeCTBJIEHMA CHUCTeME TI'eHepUpPOBaHUs BOJIH COIJIACHO HacCTOAlleMy
M300peTeHUD.

- dur. 25 IIOKa3eBaeT BUIO CBepPXy IpyIroro BaplMaHTa



OCYWeCTBJIEHNA
MN300peTeHU.
- our.
OCYWeCTBJIEHUA
M300peTeHU.
- our.
OCYIWeCTBJIEHUA
M300peTeHun.
- dur.
OCYIWEeCTBJIEHNA

M300peTeHUn.

CHICTEeMEI I'eHepPMpOBaHMA

26 IIOKa3HBaeT BUI
CUCTEME T E€HEPUPOBAHUSL
27 [IOKa3HBaeT BUI
CUCTEMEL T'E€HEPUPOBAHUSL
28 [IOKa3HBaeT BUII

CHICTEMEI I'eHeprMpOEBaHMA

[IOOPOBHOE OIIMCAHNE M3O0BPETEHNA

BOJIH COTIJIaCHO HacToAdleMy
CBepPXy IpyIroro BaplMaHTa
BOJIH COTIJIaCHO HacToAdleMy
CBEepXy IpyIroro BaplaHTa
BOJIH COTIJIaCHO HacCcToAdleMy
CBEepXy OpyIroro BaplaHTa
BOJIH COTIJIaCHO HacCcToAleMy

HepBMﬁ acClrieKT HacCcToAmeIro MBO@peTeHMH OTHOCHUTCA K CHUCTeMe

I'eHepallll UWCKYCCTBEHHEX BOJIH Ha OCHOBEe M3BMBaAKIEI'OCA IOBMXEHNA

YIOJIMMHEHHOT'O,

HENPEepPEBHOTO IIepeMemaeMoTo 0Gapbepa,

TakuM o0pas30oM,

uTOo Oapbep IIepeMellaeTCd BO3BPaATHO-IIOCTYIATEeJIbHO I10 HallpaBJIEHUID K

IBYM TIIPOTUMBOIIOJIOXHEIM MacCCaM BOIEH,

Bapkepa.

IMIPOXOXOEeHNVMe BOIOE MeXIOy IBYMA MaCCaMM BOJIEIL.

IOBVIXeHWI,

Bapbep

CO3IOaH TaKIVM

obpaszoM,

HaxoOAmMMMCS Ha KaxIon CTOPOHE

dTO OH IIpenmoTBpaliaeT

B cBoeM mM3BUBaKIEMCH

Oapbep TOJIKAET BOILY IIOOUEepelHO I10 HalpaBJIEHMI K KaXIon

MaccCe BOJIEI M T'eHepHrpyeT BOJIHHEH B KaXIoM Macce BOIH.

dur.

HaCTOoAmeIro M300peTeHud.

1-7,

10 m 15 mnokxasHBalT IIEPBHM BapMaHT OCYMEeCTBJIEHUSI

Co CCHJIKOM cCHaudajla Ha our.

1 u 2, »TH

@MPypH IIOKa3HEBaKT IIepPCIIEKTMBHOE MSO@anGHMe M BUIO CBepPpXYy CUCTEMEI

(1)

IoJia cepdmHTa BOJIHEL B IIE€PBOM Macce

BOIOEL.

BOJIH B

PacCIIOJIOXeHHOT'O B IIPpOIOOJIEHOM HallpaBJIEHUNM

faprbep (4)

BO3BPATHO-IIOCTYIIATEJIEHO IIO HaIlIpaBJIEHMIO K HepBOﬁ Macce

(3)

BTOPOM Macce

OH IIpeloTBpalaceT IIPOXOXIeHVe BOIE MeXIY nepBoﬁ Maccom

BTOPOM MacCou

Bapbep (4)

HaXoIoInmMTrTc4a B

I'eHeplrMpORaHMA BOJIH,

019 ocymecTBJIeHUS 9STOTO,

bopme

ABJIAETCA

ABJIAETCA

IOBVDXEeHVI .

HEeIlIpEPEIBHOT'O 17

repeMenaeMsM

BOIE. Baprep (4)

(3) BOIH
HeIIOOBVXHEIM,

Kpome TOTO,

CrCcTEMa

YVIOJIMHEHHOTI'O

M3BVBaKRIMMC A

ABJIAE€TCA HeIIpOHMIIaeMbIM,

Uepes Oapbep

Tar ™" B TO

Daprep
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(4) HDpednouYyTUTEJIBHO



PAacCIIOJIOXEeH II0 CYmecTBY VY I[IoJla CHUCTEeMH, HaxoOdmerocda IIon OapbepoM
(4), Tak uyTo ©Oapbep (4) 1O CymNecTBY IOIpedoTBpalaeT IIPOXOXIeHMe
BOOH on OapbepoM (4) MexOy I[IepBOM Macco¥ (2) BOIH ¥ BTOpPOU
Macco¥ (3) Bomu. IIOO «IO CYymecTBY IMOIpPedoTBpalleHMeM IPOXOXIeHM
BOOBD» CJelyeT IIOHMMaThL TO, UTO HaJluuMe BOIOOHENPOHUIIAEeMOT'O
KOHTakKTa C TIIOJIOM SBJIAeTCHA HEeCYIEeCTBEHHHM 1Jid Oapbepa (4);
He®oJILIIONW MOOIIYyCK WJIM MHTEepBaJl, PaBHHM HECKOJBbKUM MUILJIMMEeTpaM WJIn
ooJie CcaHTuMeTpa (OpelloUuTUTeJIbHO MeHblle OIHOTO CaHTHMeTpa),
OONlyCKaeTcsd oo noJja CUCTEMH . ITonoBHBM obpasoM, MOXET
CYIEeCTBOBATE HeOOJIBMOM HOOMNYCK MIM 3a30p (IpellouTUTeJIbEHO MEHBIINMN
OOHOTO CaHTHMeTpa) MeXIOy PasHHMM [IepeMellalliMMUCS — BJIEeMEeHTaMM
Bapbepa (4), KOTOPHE OynoyT OINMCaHH  HMXe, M MeXnoy HSTHUMHU
IepeMelalimyMNC I 2JIeMeHTaMM u BO3MOXHEMM BepTUKAaJIbLHEMA
[IOBEPXHOCTAMM, KOTOPHE, B HEKOTOPHX BapMaHTax OCYyMeCTBJIEHUS,
MOTYT OBTE PAaCIOJIOXEHE CMeXHO C 0OapbepoM (4). OYHKIUMOHMPOBAHMUE WU
M3BMBaKIMeecd IOBWXKeHMe Oapbepa (4) obwacHapTcsa 0oJiee TIOOPOOHO
HUIXe .

Ilonl (6) pacrnojioxeH II0I IIepBOM Macco¥ (2) BomOel, ¥ @OBa
IIPOTHBOIIOJIOKHEIX OOKOBEX Kpas (7) PacIoJIOXeHH Ha CTOpOoHax IIepBOM
MaccH (2) Bogme. IomoOHEIM OOpasoM, II0J (8) pacloJioXeH II0I BTOPOMU
Maccomn (3) BOIH, M OBa IPOTUBOIIOJIOXKHEIX OOKOBEX Kpasd (9)
PAacCIIOJIOXEHE Ha CTOpOHax BTOpOM MacchH (3) BOIOH. B IokasaHHOM
BapuaHTe OCyleCcTBJIeHrsI, OOKOBHe Kpasa (7) HOepBo¥ MaccH (2) BOOH
ABJIAITCA NPSMEIMM BePTHMKAJLHEIMM CTEeHKaMM, KOTOpHe IIapalljleibHE
oIpyDr IpyTy. B aJlbTepHaTHMBHEIX BapMaHTax OCYMeCcTBJIeHMS, OIOHAakKo,
OpenrnojlaraeTcs, UYTo OOKOBHEe Kpag (7) MOTYT MMEThH HeBepTHMKAJIbLHYI
KOHOUTYpalMD, HalpuMmep, B QopMe HaKJIOHHOTO ©Oepera, WIM MOTYT
00LeIMHATL Pas3JIMuHbEe (QOPMBl, HaIpMMep, BepTUKAJILHYID CTeHKY BOJIU3U
Bapbepa (4), Ba KOTOpOM cJedyeT HAaKJIOHHBEM Oeper. B HEKOTOPHX
BapMaHTax OCYIEeCTBJEeHMA IMpeanojiaraeTcsa, d4YTo ©OOKOBHe kKpasa (7),
aJbTepHaTUBHO WMJIM  IOOIOJHUTEJBHO K  TOMYy, UYTO OHUM  ABJAITCSA
OpSAMEIMM, MOTYT OBTH TakKXe KPUBOJMHEMHBIMM WMJIM MOTYT MMETbH JIoOyo
IpYyIyiD I[IPUMEHMMYHD KOMIIOHOBKY. B OpyTMX BapMaHTax OCYIeCTBJIEHUSA
HacToAmero u3o0bpeTeHMI Takxe IOpennojaraeTcsd, UYTO OOKOBHeEe Kpasd
(7) MOTyT OBTBE HelapaJUleJIbHEMY JOpyD IOpyl'y WM MODYT He NMMeThb

nomo®HeHe GOPME MJIM KOHOUIYpaLMM. Bce STM BAapMaHTH PaBHEIM o00pasoM



IPVMMEHVMEl K OOKOBEM KpasaM (9) BTopo¥ MaccH (3) Bome. Kpome ToOTO,
BOoKOBEHE Kpas (7) HepBOM MacCH (2) BOOH U OOKOBEHEe Kpas (9) BTOpoHn
Macce (3) BOOE MOTYT OHTB CHMMETPUUHEIMU OPYTD IOPYTY OTHOCUTEJIBHO
Bapbepa (4), T.e. OTHOCHUTEJBEHO BEepPTUKAJILHOM IIJIOCKOCTM CHMMETPUH,
KOTOpad COIEepPXUT IPpOIOOJILHOEe HallpabJjieHue (5) ©Oapbepa (4), Kak B
[IOKa3aHHOM BapuaHTe OCYIeCTBJIEHUA . Taxxe npenrnojiaranTcsd
aJlb TepHaTUBHEIE BapMaHTH OCYIEeCTBJIEHNSA, B KOTOPHX OOKOBHE Kpasd
(7) mnepBoM MaccH (2) Bomel M OOKOBHEe Kpasg (9) BTOpoM MacchH (3)
BOOH MMET IOpyTue OGOPME, pPasMeph, KOHOUI'ypaluuu /MM KOMIIOHOBKMU.
C OIHOM CTOPOHE, OOKOBHEe KkKpasda (7) IepBOM MaccCH (2) BOOE MOTYT
OHITL pasMelleHEl Ha JIoOOM PpPacCTOAHMM UM MOTYT OOpa30BHBAaTH JIOOOMU
yToJ C OOKOBEMM kpasMu (9) BToOpoM MaccH  (3) Bomer. Takxe
OopenrnojlaraeTcsa, UYTO OOMH wuiIuM o06a OOKOBHX Kpad (7, 9) MoryT He
CymecTBOBaTL, M UTO IIlepBas Macca (2) BoOe M BTOpad Macca (3)
BOOEL MOI'YT OOBEIMHATLCA OPpyr C IOPYIOM WIM CcoofOmaTbCcsa Ha OIHOM
i o0OMX IPONOJIBHEIX KOHIax Oapbepa (4). Hanpumep, Ha our. 8 m 9
IoKaszaHa aJibTepHaTUBHasd cucrteMa (1), B KoTopoM OOKOBHEe kpas (7,
9) obecneueHs TakuM 00pa30M, UYTO OHM [IPOIOJIKAITCSA OT OIHOTO
IPOIOJILHOTO KOHIla Oapbepa (4), pPacCIOJIOKEeHHOTO Ha JIeBOM CTOpPOHe
PTUX  OUITYP, M B KOTOpPOW HMKakKue Kpasd He CymMecTBYT Ha
IIPOTUBOIIOJIOXHOM KOHIle Oapbepa, PacloJIOXeHHOM Ha I[IpaBoOM CTOPOHe
2TUX QUIYP, TaK 4UTO MaccCH (2, 3) BOOE CcoOOmanTCd Ha STOM KOHIE.
Co CCHJIKOM CHOBa Ha ¢ur. 1 m 2, UTO KacaeTcsa MepubdepmuuecKmUx
KOHIIOB CHMCTeME (1), UYepTexwu I[OoKa3eBabT Oepera (10, 11) B BuIOe
HaKJIOHHOM IIJIOCKOCTM Ha KOHIlax IIepBOM MaccCH (2) BOOE M BTOpPOU
Maccel (3) BOOH, B KadeCTeBe IIpMMepa. B allbTepHaATUBHEX BapMaHTax
OCymeCTBJIEHUS, BMecCcTO O0epeTlOoB B BMIEe HAKJOHHOM ILJIOCKOCTU MOTYT
OHTHE OKOHYAHMA, TakKMe KakK IlJlaBaTeJIbHHe 0OaccelHH, BOILOEMEL,
YIIMPEeHVsa, KPUBOJIMHeVHEHe Oepera, ¥ T.O. llepBad Macca (2) BOIH U
BTOpPas Macca (3) BOOH MOI'YyT MMeThH JIOOYHL IJIMHY WM WIUPKMHY. [nprHa
IepBOM MaccCH (2) BOIOE MOXeT OBTbL I[OCTOSHHOM WM II€pPeMeHHOMN;
HanpuMep, eCcJM CYmMeCcTBYIT IBa OOKOBEX kpasd (7) B [IepBOM Macce
(2) Bomel, TO 2TM OOKOBEEe Kpad (7) MOTYyT OBTH [HapaJlJIEJIbHHEMU WU
HellapalJUJleJIbHEMM  OpyD Opyly. I[IomoOHEM o00pas30M, eClM CyLeCTBYKRT
Jobue ©OoOKOBHEe kKpas (9) Bo BTopoM Macce (3) BOIOH, TO OHM MOTYT

OBITH IIapaJlJIeJIEHEIMM WJIM HellapaJlJIeJIBHEIMM IOPpYyID IOPpyITy.



Kak nokazaHo Ha ¢ur. 1 m 2, mneppad Macca (2) BoIOH CcHabOXxeHa
nepBeM pudoM (12), oOpasoBaHHEM Ha TIOJy (6) IOepBoOW MacceH (2)
BOJIH . Cienyer [IOHVMATE, uTo pUd ABJISAETCSA 30HOM oJja,
obecreurBaKIey M3MeHeHMVe B HaKJIOHe M IOeMCTBYKIel B KaudeCTBe 3O0HH
Iepexona Mexny O0oJiee TUIyOOKOM 30HOM, KOTOpad HaxoIUTCsa OJmKe K

Baprepy (4), mu ©Oo0Jee MeJIKOM BO0HOM, KOTOpasd HaxXOOMUTCHA »OaJblle OT

Bapbepa (4). BoJjiee KOHKpPEeTHO, B 5BTOM BapMaHTe OCYIeCTBJIEHUS
IepBEL puUd (12) ABJIAeTCHA 3O0HOM TIepexola B BUIe HaKJIOHHOM
IIOBEPXHOCTM  MJIM  HAKJIOHHOM  ILJIOCKOCTH, KoTOpad obecrneunBaeT

M3MeHeHMe B IJIyOMHe Mexny ©0oJiee 1UuyOokoM 3oHOM (13) nojga (6),
pacrnoJioxeHHOM OJjmke k Oapbepy (4), u 06oJjee MeJgkom 3oHOM (14)
rnoJjia (6), pacrHnoJIoxXkeHHOM @HaJiblle oOT Oapbepa (4), wm koTopasa
pasgesiseT obe 30HH (13, 14). TlomoBHeM obOpasoM, BTopoM pud (15)
ofpas3oBaH BO BTOpOM Macce (3) BOOH Ha IoJy (8) 1nom STOM BTOPOM
Macco¥ (3) Bozmel. Bropolm pud (15) maHHOTO BapMaHTa OCYIEeCTBJIeHUS
uMeeT GOopMy BepPTMKAJILHOM CTEeHKM, KOoTopas ofecleuMBaeT WM3MeHeHMe
B ITUIyOMHe B BUIE CTYIeHBKM Mexny OoJiee TUIyOOKOM 30HOM (16) moJia
(8), pacrnojoxeHHOM OJmxe K Oapbepy (4), u 0oJjiee MeJKOM BOHOM
(17) moJya (8), pacIoJIOXeHHOM naJjblie oT Oapbepa (4). Bropon pud
(15) paspmesseT obe 30HHE (16, 17).

CorJylacHO HacToAmeMy M300peTeHMIO, KaK TIIOKasaHO Ha BUIe
CBepxy ouUr. 2, neppst pud (12) m BTOpOoM pud (15) pacrnosioxeHH Ha

HEeKOTOPOM pPacCTogHMM oT Oapbepa (4) ¥ IO CYmMeCcTBY IIapalljielibHH

IPOOOJIBHOMY HalpabBJieHMo (5) Oapbepa (4). Hanpumep, oIVMH uim oba
puda (12, 15) MOTYT OBITH 1o CymecTBy IHNOPpSAMEIMM U MOTYT
0Bpa30BHEBAThL yToJa oT -20 oo 20 IpaldycoB c IPOIOJIbHEM

HamnparBJieHueM (5).

Heob4gasaTesbHO, ITOJ (6) HepBOM MaccH (2) BOOH W/WMIM IIOJ (8)
BTOPOM MaccCH (3) BOIH MOXeT OHTL TOPMUIOHTAJIBHEIM OT Oapbepa (4)
oo cooTrBeTcTByKRmero puda (12, 15), Kak B HaCTOAMEM BapuaHTe
OCyWeCTBJIeHMA. AJIBTEepHATMBHO IpennojlaraeTcCcs, 4YTO OOMH WM o0a U3
nojia (6) mom mepBOM MaccoM (2) BoOH M HoJla (8) Hmom BTOPOM Maccou
(3) BOOH, CMeXHEIX C ©OapbepoMm (4), T.e. oT Oapbepa (4) 1no
COOTBETCTRyKIEeTO pUda (12, 15), MOTYyT W¥MMETbh VYBeJIMUMBALIYICI
BHICOTY IIO HalpaBJIEHMI K COOTBeTCTByKmeMy pudy (12, 15).

Onga wiocTpauum  dapbepa (4) B CHCTeMe (1), our. 3
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[IOKa3EBaeT YBeJMUeHHOEe IIepPCIIeKTHBHOe M300paxeHre dYacTu Oapbepa
(4) . Kaxk mnokaszaHo, ©Oapbep (4) HacToO4mMeIro BapMaHTa OCYIECTBJIEHUSA
comepxmuT Habop IopHmHeN (20) WM  XKEeCTKMX  IIJIaCcTHUH, KOTOPHE
ABJIATCSA TIepeMellaeMBEMM BIIepell UM Ha3al; nopmHmM (20) nepeMemawnTcs
C BPEMeHHEM CIOBUI'OM MeXIy HuMKM, C oOpa30BaHMEM BO3BPATHO-—
IIOCTyNaTeJIbHHX BOJIHMCTOCTENM II0 HalpaBJIEHMIO B OOHY IIOINEepeuHyl
CTOPOHY ¥ TIIO HallpaBJIeHMK B IOPYyI'yl I[IOIIEPEeUYHyK CTOPOHY, UYTO
cozmaeT sbpdperT BOJIHUCTOCTH, obpasyomencsa B Dapbepe (4) u
IepeMellaklelicsa B NIPONOJIbEHOM HalpaBJeHUM (5).

XoTra »Ta (urypa IOKasHEBaeT TOJBKO MIAThH IIOPIHEN (20),
oOBACHEeHMe, IIpUBeIeHHOEe HWXe B OTHOmMeHMM paboTeH mopmHen (20),
IIPMMEHMMO KO BCeM HabopaMm nopmHen (20) B Oapbepe (4). Kaxoemt us
nopmHey (20) yopaBJsgeTCcsda He3aBUCUMOW IIPMBOOHOM cucTeMoM (21),
PACIIOJIOXEHHOM IIoBepxX mnopmHsa (20), ¥ IDOOBEMEeHHOM, Kak O0O0BLACHEHO
Huxe. IlopumHM (20) M COOTBETCTByKINME TIPUBONOHEE CHCTeMH (21)
INOOIEePXMBAITCA OIOPHOM KOHCTpykumey (30). OrnopHas KOHCTPYKILMA
(30) comepXuUT BepXHK KOHCTpYKLUMDL (31), DoOmepXuMBaeMyl Ha IIOJIY
HOXKaMM (32), PAaCIOJIOXKEeHHEIMM  Ha  [IPOTUMBOIIOJIOXHEIX  IIOIIEPEeUHEX
CTOpPOHax BepxHeln KOHCTPYKLUN (31) . B 3TOM  WJJICTPATUBHOM
BapMaHTe OCYIEeCTBJIEHNA, OIOpHas KOHCTpykumusa (30) ob6paszopaHa U3
IPOOOJIBHHX MTaHD WM ©0aJIok (33) M TI[OoIepeuHHEX MTaHT Wi ©0alJlok
(34) . Habop mnopmHe¥ (20) mHnomBemeH K 5STOV BepxHeM KOHCTPYKUUU
(31) .

ToT GakT, UYTO KaxXOul OopmeHb (20) yHOpaBIgeTcsa IPUBOOHOMU
cucTteMom (21), pPacHoOJIOXEeHHOV MoBepx MHopmHA (20), nOpednojaraeT
HECKOJIBKO IperMymecTB . C onoHOM CTOPOHEH, MUHVMU3UPYITCS
CTpOUTEJIbHEE pabdoTH, TpebyeMble IJIS IOCTPOVKM MAlMHHOTO IIOMENeHMS
njnga cucTemel (1), T.e. @OJI4 pa3MemeHMs OPUMBOIOHEX cucTeM (21).
HanpuMmep, eIOMHCTBEHHHM IIJIOCKMM TIIOJI MOXeT OBTL I[IOCTPOeH IJId
IOOOEePXKM STOM KOHCTPYKUMM, IIpHMUeM 5STOT TIIOJ U KOHCTPYKIMA
3aHMMaKRT MMHMMAJIBHYK IJIoMalb Ha BUIE CBepxXy. JONOJIHUTEJEHEM
3HAUMTEJIEHEIM [IPEUMMYIECTBOM  SABJISETCH  TO, UyTO BCSA  MexXaHMKa
OPUBOOHOM cCHCTeMH (21) MoXxeT OBTbH pacHoJIOXeHa C YyMepeHHEMU
3aTpaTaMM B CYXOM 30He, M30JMPOBAHHOWM OT BOIH M JIeTKOIOCTYIIHOM
(HanpuMep, IIepeKMIHOM MOCTMK MOXeT OHTL ofecHedeH Hall BepxHel

KOHCTPYKLUMEN C OTBepCTHUAMM OJS OOCTYyIa K BHYTpeHHeM uactu (31)
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OIOPHOM KOHCTpyKUuM (30)); nTo oB0JerdaeT aJandTaluion CUCTEMH K
CyleCTRBYKIM HOpPMaMm nJis JIaBaTeJIbHBIX BaccelHOB. OriopHada
KOHCTPpYKIMA (30) MOXeT TaKXe BHIIOJHATE QYHKIMWK IIONOEPXKM CEeTKU,
KoTopada u3oaupyeT obopydoBaHMe OT I0JbL30BaTeJIel TakuM o6pasoM,

UTOOH IIOJIE30BaTEJIN He MO TVJIN BOMTU B KOHTAaKT HU C KaKMMM1

[IepeMemaKnMIC S 3JIeMeHTaMMn u HU c KaKMMU KOMIIOHEeHTaMM
oDopyoIOBaHUSA.
dur. 4-6 IoOKaszHBalT TPY  OOIOJIHUTEJIBHEIX  BUIA, KOTOPHE

[IO3BOJIAKT IIOHATH [IPUHLUMUII IOeVCTBUSA OPUBOIHHEX cCcUCTeM (21) [OopmHeN
(20) . Kakx 1nokaz3aHo, Kaxmasa IOpMBOIOHaA CHUCTeMa (21) COOEPXUT
CUCTEMY (22) DJEeKTPUUECKOT'O IIPMBOIOHOTO IOBUIATEJIA UM TPaHCMUCCUH,
KOTOpasd BHBHBAEeT BpalleHMe COOTBETCTBYIIEN mecTepHM (23), BUIVMOM
Ha  Qur. 5. Kaxzmasa cucTeMa (22) BIIEKTPUUECKOTO  IIPMBOOHOTO
OIBUTATEJISI UM TPaHCMMCCUM YCTaHOBJIeHa Ha COOTBETCTBYyKIer pame (24)
1 HOoOIepXuBaeTcsa ewn. Pama (24) wuMeeT IOBa IOIEPEUYHHX KOHLAa (25),
BHIIOJIHEHHEIX TakuM oO0pa30M, UYTO OHM I[IPUKPEIUJIEHH K [IPOIOJIbHEM
BankaM (33) BepxHeM KOHCTpykumum (31), Tak UTO DTa paMa (24)
IOOOepPXMUBAETCSA D2TUMMU OPOOOJILHEMM OajikaMM (33) M IDOIBEleHa Mexnoy
HVMU, Kak IIoKaszaHO Ha ¢ur. 3. BoJsibmasg 4YacTb CHUCTEMH (22)
DIIEKTPUUECKOTO IIPMBOIHOTO IBUTATEJN S WM TPaAHCMMCCUM BHIOAETCHd U3
BepxHeM CTOPOHH (27) IJIacTHUHH (26) paMe (24) M HaxXOOMUTCS BHIIE
camoM paMel (24), B TO BpeMs KakK mMecTepHs (23) BHOAETCS U3 HMKHEN
CTOPOHHE (28) 1mjacTuMHH (26) pamel (24), Kak IIokazaHO ©OoJiee SCHO Ha
dur. 5. Kaxpmasa pama (24) comepxuT OOKOBHE HallpaBJIAKINME KaHAaJIH
(29), KOTOpPHE pasMeleHH B IIOIIepPedYHOM HalpaBJIeHMM (OTHOCUTEJBHO
INPONOJIBHOTO HalpaBJieHua (5) ©Oapbepa (4)) Ha IPOTUBOIIOJOXHEX
CTOPOHAaX WMecCTepHU (23), OpaMeEe U IIapalllejibHele IpyDl' Opyry. Pawma
(24) HacTOAmMEeTrO BapMaHTa OCYIeCcTBJIeHUS ABJISeTCS HeIOIOBWXHOM,
T.e. He [IepeMemaeTcsa BO BpeMsS HOPMaJIbBHOTO QYHKIMOHUPOBAHMUSA
cucrtemer (1) .

dur. © rlokazeBaeT [IEPCIEeKTURHOE n300paxeHne HecylmeIro

ycTrpo¥icTRa (40), CBA3aHHOTO C KaxXOuM nopmHeM (20) ©Gapbepa (4) -

BoJiee KOHKPETHO, KaXIBI [IOPIIEHb (20) ronBeleH K CcBOEMY
COOTBETCTBRYKIEMY HecylmeMy ycTpoucTBy (40). Hecymee yCTPOMCTBO
(40) COIEepPXUT BDOKOBLIE KoJleca (41), PacCIOJIOXEHHEE Ha

IPOTHBOIIOJIOKHEIX CTOPOHax Hecymero ycTpoycTBa (40), u 3yduaTyo
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penky (42), PACIOJIOXEHHYI MeXny OOKOBEMM  KOJIeCaMu (41) B
[IOIIepeyHOM HalpaBJIeHMM (OTHOCUTEJILHO IIPOOOJILHOTO HalpaBJeHUS (5)
Baprepa (4)). Hecymee ycTpocTBO (40) BEHIOJHEHO C BO3MOXHOCTLIO
OHITL COEeIMHEeHHEM C paMoM (24) HOOOBWMXHO OTHOCUTEJILHO paMe (24).
Bojiee koHKpeTHO, OOKOBHEe koJeca (41) Hecymero ycTpoyncTBa (40)
BHIIIOJIHEHEL C BO3MOXHOCTBI KAaTUTLCS BIOJIb HANpPaBJIAKINMX KaHaJIOB
(29), KOTOPHE IIOIIePeYHO IIOOOEepXMBAKT M  HAIpaBJIAT Hecylee
ycrporcTBo (40). B cBok ouepelnb, 3ybuaTasa pelka (42) cuemnseTcsd
C mecTepHen (23) TakuM obpas3oM, yTO KOTU'ma IeCTepHd (23)
BpamaeTcsa BOKPYI' CBOeM ILIeHTpaJIbHOM OCHM, WM TIOCKOJIBKY IIeCTepHHA
(23) IHOoIepeuHO 3aKpellJleHa, BpalleHMe MeCTepHu  (23) BHI3EIBAET
IepeMenmeHre 3ydOuaTou peuku (42) U, TakuM oOpas30oM, BCeI'0 HecymeTro
ycrporicTBa (40) OTHOCUTEJIBHO paMe (24) B IIOINepedHOM HalpaBJIeHUM.
dur. 4 1rokas3HBaeT HecymMue YCTPOMCTBA (40), coeIMHeHHEEe C
HalpaBJIAKIMMY KaHaJlaMu (29) COOTBeTCTRYyIIMX paM (24). Korma
cucreMa (1) TeHepupyeT BoOJHH (W), Kak IIOKasaHO Ha Our. 2, KaxIoe
Hecymee YycTpoMcTBO (40) mHepeMemaeTcsd TI[oouepelHO BIepel M Haszan
BIOOJIbL CBOEM COOTBeTCTBYyKmel paMel (24), C BpPEMEHHHM CIOBUI'OM
OTHOCHUTEJILHO CMEeXHHX Hecymux ycTpoucTe (40), Tak UYUTO HEKOTOPHE
Hecymmue YCTPOMCTRA (40) nepeMemanTCcs BIlepen, a opyrue
IepeMemalnoTcsa Haszan, obpal3ysa M3BMBawleecsa IBWXKeHMe, B TO BpeMsd
Kak CHUCTEME (22) DIIEKTPUUECKOTO NIPUBOOHOTO OBUTATeJA u
TPaHCMUCCUM M paMel (24) COXPaHAnT  HeIOIOBUWXHOE [IOJIOXEHNE .
[lepeMemeHre HeCYymMxX YcTpoMcTB (40) BHBHBaeT IIepeMelleHre IIopmHeN
(20), KOTOpHE IMOOBEMEeHH K HecymMM ycTpo¥crTBaM (40).
BulleyIIOMAHYTas CUCTeMa SMABJISeTCId IIPeOlouTUTEJIbHOM TeM, UYUTOo
OHa IIO3BOJIAET M3OJMPOBATH 3JIEKTPUUEeCKYyK YacTb, T.&. CHUCTeMy (22)
BJIEKTPUUECKOTO IIPUBOIHOTO OIBUTATEJIS un TPaHCMUCCUHA, [IOUTH
IIOJIHOCTBLIO, B CYXOM 30He BbIe paMu (24). Bojlee KOHKPeTHO, Kak
mokasaHo Ha our. 4, »OBUrarteau (22a) cucTeM (22) BDIEeKTPUYeCKOT'O
IPUBOIOHOTO IOBUTIATEJIS M TPAHCMMCCUM IIOJHOCTBLI HAXOOATCS BHIIE PaMbl
(24). KpomMe TOTO, 5»Ta CHCTeMa fABJSeTCd NPellouTUTeJILHOM TeM, UYTO
CUCTEeMEl (22) BJIeKTPUUYeCKOoT'0 IIPMBOOHOTO IBUTATENS U TPaHCMUCCUU
He IIepeMellalTCcsa BMeCTe C IHopumHaMM (20), a HaIpOoTUB OCTanTCHd
HeNOOBMXHHMM, T.e. B HEIOOBMWXHOM IIOJIOXEHUM OTHOCHUTEJILHO OIIOPHOM

KOHCTpykumu (30) m pam (24); HaJluuMe HeNOIBWXHEIX OBUTaTeJIeN
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yIhpomaeT DIIEKTPUUECKYIO VIHC T aJIJI AL CUCTEMEI; KpoMe TOTO,
TpebyeMeHe OTBepCcTUA B paMe (24) MOTyT OHBHTHE MUMHMMM3WMPOBAHHB, UM 3TO
CUJIBHO yIpomaeT oOecledeHre WM30JALUUMM WJIM BOIOHEIPOHMUIIAEMOCTHU
CYXOM 3O0HH, PAacCIOoJIOXEeHHOW Bbme pam (24), OT BJIaXHOM 3OHH,
HaxomAamencs Hmxke pam (24), TIOCKOJBKY HeoOXOoOMMO IIpaKTUUeCKU
Cco3IaThk TOJIBKO OTBEpPCTMA OJIS OPOXOXIEeHMS OCeM, KOTOophe BpamaiT
mecTepHM (23); KpoMe TOTO, IIOBHIaeTCcda 0e30IIacHOCTL JIOOHX Jomel,
KOTOpPEE MOI'YT [NIPOXOOWTHL BhIle paM (24) (eciam pamel (24) TIIOKPBITH
JucraMmm ¥ T.I.), [IOCKOJIBKY OIIaCHOCTB 3acTpaATb yYMEHbIIAeTCH,
IIOCKOJIbBKY B CYXOM 30He BHImMe paM (24) HeT HUKAKMX [IOIBWXHHX
BJIEMEHTOB MJIN MEeXaHM3MOB . ToT dakT, uyTo CUCTEMEL (22)
DIIEKTPUUECKOTO IIPUBOOHOTO OBUITATEJIS UM TPaHCMUCCUM HaxXOOATCH BHIIE
IopmHen (20), n [IOPIIHA (20) [IOOBEIIeHH, TaKxe ABJISETCH
OPenrnodTUTEJIbHEM, I[IOCKOJIBEKY 9DTO IoMOoTaeT TeM, uYTo ©Oapkep (4)
MOXeT IIPpOOOoJDKaThbCHA OO IIoJla M MOXeT IIO3BOJIMTEH IlepeMellaTh BCK BOOY
OoT IIoJjla  mo Tpe®HA  BOJIHH, u, CcJlenoBaTeJIbHO, oBecrieunBaeT
bbekTUMBHOE MCIIOJIL30BaHMEe BHepI'uM, IoTpediigseMoM CUCTeMOV, IJd
TeHEPUPOBaAHUSA BOJIH.

Co CCHJIKOM eme Ppas3 Ha I[IO0IBECHYI KOMIIOHOBKRY IopmHel (20)
cjlenyeT OTMEeTUTH, UYTo OuIr. 4 nokaszwBaeT HnopmHM (20), DOOBeMeHHEe
K HecymuMm ycrpomcTeaM (40), ¥ OOMNOJHUTEJILHO IIOKAaBHBAaeT HEeKOTOPHE
HaKJIOHHEE rnepenHme u 3agHue MOOKPEeIrJIArIIme CTEPXHU (45),

IIoIKpellJidnnMe coeluHeHMe ropmHs (20) ¢ HecymuM ycTpoMcTBoM (40)

" oBecreunBaKme TO, uTo MIOpPIIeHBb (20) COXpPaHdeT cBOE
BepTUKAaJILHOE u IPONOJIBHOE IIOJIOXKEHUE (T.e. [IOJIOXEHNE,
napaljijieJIbHOE I[IPOIOJIBHOMY HalpabJjeHuio (5) ©Oapwkepa (4)), B TO

BpeMsa KakK IopleHb (20) IepeMemaeTcCs IIOIEpedYHO BIlepel M Has3al B
BOOe, ¥ IIpMUeM BOIa HaxXOOUTCHA Kak Ilepell, TaK M 3a nopmHeM (20).
STU TOoOKpeldomue CTepXHM (45) npomosrkamnTcsa OT IepelHel CTeHKU U
OT 3BaIOHeW CTeHKM NopmHs (20) 0O HaOpaBJEeHMI, HalpuMep, K OOKOBHM
Bankam (43) Hecymero ycTpowcTBa (40).

[lpennouTUTeJIbHO, Kak I[okas3aHo Ha ¢our. 4 m Oojee NompoOHO Ha
pur. 7, IOIBe BepTHUKAJIbHEE MapHUPHO-COUJIEHEHHEE IIaHeJIM (50)
PAaCIIOJIOXKEHE MeXIy KaXIbBM/ OBYyMSA CMEeXHEMY [HopWHAMM (20), IpuueM
Kaxnasd MHaHeJb (50) mapHMPHO cCouJieHeHa C nopmHeM (20) m C Opyron

naHesvio (50) OTHOCHUTEJIBHO BEepPTUMKAJBHEX ocer (51) BpameHumsa. B
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3TOM cyyyae, BEPTHUKAJILHEE ocu (51) BpalleHU A oBecrieueHH
MapHUPHBEMA COEIMHEHU AMA (He VICKJIIDUEHO, UTO OUeHb MaJjoe
KOJIMYECTBO BOIH CMOXET IPOXOOUTE UYepe3 [MapHUPHHE COeIVMHEeHUS
MeXny TIIaHeJIAMM ¥ MeXIOy IlaHeJIAMM W T[IOPIHAMM, I[IPpUYEeM 3TO He
ABJISETCSH 3HaAUMMEIM IJIA HaCTOAMETO wU300peTeHMd) . Hanuume 1OBYX
MapHUPHO—COUWJIEHEHHEIX I[IaHeJleM II03BOJISeT BceMy ©Oapbepy (4) OHTH
[lepeMemaeMsM M, TakuM oOpas30oM, CIOCOOHBM TOJIKATE BCKO BOLY,
KOTOpad HaxXOOUTCA Ilepel HMM C o0eux CTOpOH Oapbepa (4). Kpowme
TOT'O, WMAapPHUPHO-COUJIeHeHHEEe IaHeJM (50) [NO3BOJIAKRT XEeCTKMM I[IOPIIHAM
(20) OBTB CIHOCOOHEMM IIepeMellaTbCA C BPEeMeHHHM CIOBMI'OM MeXIy HMMU
M, TakuM o0paszsoM, MU3MEeHITb OTHOCUTEJILHOE pacCTOSHME MeXOy DTUMU
KeCTKMMM IHopmHAMM (20), ©0e3 3aKJIMHUBaAHUSA CUCTEMB; B TO Xe BpeMd,
HaJmuue TOJIBKO IOBYX MaPHUPHO— COUJIEHEHHEIX naHeJien (50)
openoTBpalmaeT JII00BIE HeyllpaBJigeMele repeMeleHnu g repemMellaeMbex
MapHUPHO-COUJIEeHEeHHHX MaHeJer (50), T[ockoJbKy of0e mnaHenu (50)
IapHMPHO COUWJIEHEHH Ha OIOHOM M3 MX KpaeB C XeCTKuM HopmHeM (20).
llapHMPHO—-COUJIEHEHHEE BEpPTHKAJIbHEE IHaHesm (50) B HacToAmeM
BapMaHTe OCYMEeCTBJIEHMS COIepXaT BepXHUM Kpal (52) M HWXKHUM Kpan
(53). B HacTOAmeM BapMaHTe OCYymeCTBJIeHUS, BepxHUM Kpan (52)
naHeJye (50) HaxoIMTCAa Ha TOM Xe CcaMOM BHEHCOTE, UYTO U BepxXHUe
Kpasa (20c) nopmHew (20), MexOoy KOTOPHEMM PaCIOJOXeHH IaHesm (50),
M IOPpellloUuTHUTeJILHO BCe »TU BepxHMe Kpad (20c, b52) gasiugwoTcsa 0OoJiee
BHICOKMMM, uYeM TpedeHb BOJHH (W) . HwkHMM Kpant (53) mapHUPHO-
COUJIEHEeHHHX IlaHeJleM (50) HaxomMTCd Ha TOM Xe caMOM BHCOTe, UTO U
HWWXHUM Kpa¥ (20d) nopmHel (20), M OpellouTUTEJIEHO BCE 53TU HIWKHUE
Kkpad (20d, 53) pacHIOJIOXKeHE Ha ONOHOM YPOBHe C IIOJIOM (C MHTEepBaJIOM
B HECKOJIBKO MWJJIMMETPOB WJIM e€IBa JM HEeCKOJBKO CaHTHMMETPOB, WU
OPenrodTUTEJIEHO MeHee OIHOI'O CaHTuMeTpa). Bapvep (4), TakuMm
obpasoM, obBpa3zoBaH M3 kKoMOMHauuM nopmHet (20) m nadeygen (50), wm
BOIla He TPOXOOUT MeXOy CMEeXHBMM HaHeJlaMv (50) MM Mexny CMeXHBEMM
naHegsamu (50) m nmopmHsavm  (20), wWIM BHIe WM HMXKe Oapbkepa (4).
HpyrmMm cJopaMy, Kak nopmHu (20), Tak u naHean (50) ToJakamoT
BOIY, pacroJjaramiync g oT rnoJia CHUCTEME (HeoOsa3aTeJIBLHO, C
VHTEepBaJIOM B HECKOJIBKO MWIIVMMETPOB WMJIM e€IBa JIM HeCKOJBKO
CaAaHTMMETPOR, W TIPENNOUTUTEIEHO MeHee OIHOT'O CaHTUMeTpa) oo

I‘pe@HF[ BOJIHEI, T.&. OHWM CIIOCOOHE IiepeMellaTeE BeChb cToJ® BOOH H,
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TakuM 00pa30M, MaKCHUMMU3MPOBATH BHCOTY BOJH (W), TeHepUpPyeMHX Ha
00eux CTOPOHaxX CoBepllanllel’0 M3BMBAKIMECs IBMXKeHMA Oapbepa (4).
Kpome TOTO, MMHMMM3aUMA WM YyCTpaHEeHMe 3a30pO0oB, Uepes KOTOPHE
BONA MOXeT IPOXOOUTH oxn aHeJI MU (50), npenoTBpamaeT
IPpOXOXOeHMe BOOHL CO CTOPOHH TI'pe®HA Ha CTOPOHY JIOXOMHEL BOJIHH
BCJIEACTBME Pa3HOCTM HOaBJIEHUM, KOT'Ha JOXOMHa BOJIHE HaxOIMUTCS Ha
OoHOM CTOopoHe mopmHen (20) wm mnaHejygem (50), wu r1rpedeHb BOJIHH
HaxOIMTCSA Ha IPOTUBOIIOJIOXHOM CTOPOHE, YTO MOIJIO OB O3HadaThk, dYTO
SHepIUA TepfAeTCcsa IPpKM IIepeMelleHuM HopmHer (20) m3-3a OeCloJIe3HOTO
IlepeMelleHusa BOIOH, T.e. I[IepeMelleHusda BOIH, He CHOCOOCTBYKIEI'O
TEeHepUPOBaHU [IPUTONHEIX OJIS CcepduHIa BOJIH.

dur. 10 m 15 mokaseBalT IepCleKTUuBHOe M300paxeHMe Oapbepa
(4) HacToAmMero BapuaHTa OCYylleCTBJIEeHUA. Kak OwpUi0 0OBACHEHO,
Baprep (4) obpa30BaH M3 II0OCJENOBATEJILHOCTM MAaPHUPHO-COUJIeHEeHHBIX
IaHejie¥, u, 0Oo0Jilee KOHKPETHO, M3 IIOCJIeNOoBaTeJIbHOCTHU I[IaHeJlell WK
nopmHe (20), HEU3MEHHO PAaCIOJIOXEeHHEX B I[IPOIOJILHOM HalpaBJIeHUN
(5) Bapbepa (4) M TIepeMellaeMblx B IIOINEpPedYHOM HallpaBJIeHUH,
nepeMexarmmMxcsa C IapaMy MapHUPHO-COUJIEHEHHHX  IIaHeJeu (50).
Baprep (4) wuMeeT IMODepedH CTOPOHY (4a) ¥ 3adHOKO CTOPOHY (4Db)
BIOOJIb IIOJIHOV mJmMHH (L) Oapbepa (4), OpuueM cJjenoyeT IIOHUMATL, UYTO
nojiHasg nJjuHa (L) sgBjasgeTrcsa pas3MepoM Oapbkepa  (4) B I[OIPpOIOJIBHOM
HamnpabBJieHuMn (5) . IlepenHas cTopoHa (4a) ob6pa30BaHa M3 I[IepeldHMX
cTopoH (20a) mnopmHel (20) u nOepenHux cTopoH (50a) mapHUPHO-
COUJIeHEeHHEIX IaHeJyier (50), B TO BpeMa KkKakK 3alHsasa CcTopoHa (4Db)
oBpasoBaHa M3 3aIHUX CTOpPOH (20b) nopmHer (20) M HOepedHUX CTOPOH
(50b) mapHMpPHO-COUJIeHeHHHX TIaHeJie¥ (50). IlepenHsas cTopoHa (4a)
BDapbepa (4) obOpameHa kK IIepBOM Macce (2) BOOH, M 3adHgsa CTOpPOHAa
(4db) obOpameHa kKO BTOpO¥ Macce (3) Bozme. IlepemHsasa cTopoHa (4a) wu
3anHasa CcTopoHa (4b) Oaprkepa (4) OpellOUTUTEJIEHO IIPOLOJDKAKTCS OT
nnojia cuctrteMel (1), Haxomdamerocd non 6OapbepoM (4), OO BHCOTEHE BHIIE
TpebHa BOJHH (W), KoTopasa TeHepupyeTcsa cucteMor (1). Bapwbep (4)
ABJIAeTCHA TIIepeMellaeMEM BIOJIE BCeM CBOeM MOJIMHH (L) M3BUBaKIMMCH
OBWXEHMEM, I[IpMUeM IepelHsasd CTopoHa (4a) ToJgkKaeT BOIOY U3 BTOU
IepBOM MaccCH (2) BOOHE IO HalpaBJeHMID K IIepBoMy pudy (12) (dur.
1) nma oBpasoBaHMa OPUTOOHOW nJd cepduHTa BOJHH (W) B TIIepBOM

Macce (2) BOHIBE, B TO BpeMsa KaK 3aIHgd cTopoHa (4b) TojkaeT BOIy
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13 BTOM BTOPOM MacCCH (3) IO HaOpaBJIeHMI KO BTopoMy pudy (15) nmis
obpasoBaHMa NPUTOOHOM OJA cepdmHTa BOJHH (W) BO BTOpoM Macce (3)
BOIH. J3BUMEBaKIEeeCcd IBWXEeHUEe IIOKas3aHO Ha our. 15, Taoe nokaszsaHo,
Kak T1opmHM (20) T1epeMemarnTcd C BpPEeMEeHHHM CIOBUIOM MeXIy HMMM II0
HalpaBJIEHMIO K IIepBOM Macce (2) BOIOH M KO BTOpoOM Macce (3) BOIH,
OprudeM KaXOeM IIOpPIEHDb (20) rHepeMemaeTCcsa BIepen WM Ha3aX B
OTJIMYHOE BpeMda OTHOCUTEJIBHO CJeOy lero IIOPIHA (20), nOpuueMm
nanesgu (50) conpoBoxmanT nopmHM (20), Tak UTO IIepeMemalmuics
Bapbep (4) obpasyeT OOKOBHE BOJIHUCTOCTM, KOTOPHE IepeMellalnTCcs
BO3BPATHO-IIOCTYIIATE&JILHO IIO HallpaBJIEHMK K CTOpOHaM M B TO Xe
BpeMsa IIepeMelalnTcsas B [IPOIOOJIBHOM  HallpaBJIeHUU (5), IonoBHO
[lepeMelleHNIO 3MeM. J3BuBawlleeCcsa OBUXeHMe Oapbepa (4) TI'eHepHpyeT
BOJIHEL B of0eux Maccax (2, 3) BOOH C OUeHbL BHEHCOKOM BHepIeTUUYeCKOM
20DeKTUBHOCTBIO, UTO CIOCOOCTBYET DSKOHOMUUECKOM lieJiecooBpasHoCTU
yCTpoMcTBa. BOJHE IIepeMemainTcs 10 HalpaBJIeHUMI K COOTBETCTBYIIUM
pudam (12, 15) wu pasbuBanoTCcsa, M, TakuM oO0pasoM, B 30He pubOB
(12, 15) obpasywnTcd OPUIOOHEE OJ8 CcepdMHI'a BOJIHE, KOTOPHE 3aTeM
IpOoOoJIKalT IIepeMemaThkCcsa uepe3 MacceH (2, 3) Bomel. Pudu (12, 15)
MOTYT OHTB PAaCIOJIOXKEHE Ha MaJIoOM paccTodHuu oT Oapbepa (4),
MeHbIeM WX OPpUOIM3UTEJILHO PaBHBEIM BHCOTe TpedyeMoy BOJIHE (W),
YMHOXEHHOV Ha CeMb, UTO IIO3BOJISeT BOJIHE TepsaTh OUeHb MaJlyld YacTb
BHICOTEI nepen paszbrBaHNEM u, TaKVM obpazoM, [IO3BOJISET
MaKCUMU3UPOBATE BHCOTY BOJIHH (W) OTHOCUTEJIBHO SHepITonoTpedlieHus
cucteMmer (1) .

VsBuBaKmeecda IOBUXeHUe Oapbepa (4) [O3BOJSAET I'eHEPUPOBATH
BoJIHEL (W), KOTOpPHE He IapaJuieJIbHH Oapbepy (4), T.e. KOTOpPHE
00pasynT YIoJ, OTJMUHHEM OT HYyJS, C IOIPOOOJILHEM HalpaBJeHueM (5)
Bapbepa (4) . 3T0 [NO3BOJIAET pacHoojlaraTk  PUOH (12, 15) Ha
MMHMMAJIEHOM PaccToOSAHUN oT Daprbepa (4), OOCTaTOUHOM oI
OOCTVXEeHMSI BOJIHAMM OOCTATOYUHOM BHCOTH IIpM Ipuxode Ha pudou (12,
15), wu, TeM He MeHee, YycCIemHOTo oOpa30BaHMA BOJIHH (W), KoTopasd
[IOCTeleHHO pas3buMBaeTcd B 30He puda (12, 15), npuuem 5Ta BOJHAE,
TakuM o00pasoM, ABJIAeTCS OIPUIOOHOM IJisa cepduHTa. TakuMm obpasoM,
MOXHO TeHepUpPOBATh IPUTOIHEE oJis cepduHTa BOJIHEL (W) C
MCIIOJIbL30BaHMEM CcUCTeME (1), wuMeomel OTHOCUTEJILHO YMEeHbLIEeHHYIO

«IJIOMAnb OIIOPHOM TIOBEPXHOCTM» (Bjaromaps OTPaHWUYEeHHOMY MHTEepPBAaJy
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Mexny OapbepoM M pudamm), U, TakuMm oOpasoM, Tpedyomel yMepeHHOTO
ofreMa BOOH M pasMepa KOHCTPYKLUMM, OpuueM o0a YIOMSAHYTHX aclleKTa
ABJIANTCHA CYMEeCTBeHHEIMM IIJIS DKOHOMMUECKOW 11eJIeCOo00pa3HOCTHU JaTyHH
C BOJIHaAMM.

IpyToe BaxHOe IIPEeMMyIeCTBO CUCTEMEL (1), OCHOBAHHOM Ha
TeHEPUPOBaAHNM BOJIH KaK I[IepelHVMM CTOPOHaMM MWJIM I[IOBEPXHOCTAMM,
Tak " 3aOHVIMA CTOpPOHaMM VIV [IOBEPXHOCT AMA coBeplmanmero
M3BMBaKIMeCd OBWKeHMA Oapbepa, COCTOMT B TOM, UTO 5STa CHUCTeMa
VMeeT OuUeHb BHCOKOe yIOOOCTBO  MCIIOJIL30BaHUA, IIOCKOJIBKY  OHa
criocobHa TeHepMpOBaTh BoJibloe UMCJIO BOJIH OTHOCUTEJILHO
o0OpyIOBaHUA U CTPOUTEJIBHEX paboT, TpebyeMux IIJS CO3OaHud STOU
cucTeMel. UTo KacaeTcd OOOpYyHOBaHMS, TOJIBKO OIOMH PAN [OPIHEeN C UX
COOTBETCTRYIIVMI [IPUBOIHEMM cUucTeMaMn TpedbyeTcAa 0JI4
TeHEPUPOBaAHNA [IPOTUBOIIOJIOXHEX BOJIH. KpoMe TOIro, MexXaHM3MH IJIA
KOMIIeHCallMM THUIPOCTATUUECKMX CUJI He TpelylonTCcsa Ha Hepaboueln
CTOpOHe Oapbepa  (IIOCKOJIBKY o00e CTOPOHEL IIlepeMelmainT BOOy IO
HanpabJIeHUID K Macce BOIHE IJIA TI'eHepUpOoBaHMA BOJIH) . [JOIOJHUTEJILHO,
HYKakKad DHepI'Mda He TepdAeTcd Ha 3adHuMxX CTOopoHax Oapkepa, B
OTJIMUME OT CUCTEM, WM3BECTHHX B IIPeIlleCTBYKIEM YPOBHEe TexXHUKMU, B
KOTOPEIX IIOPUWHM I'€HEePpMPYIT BOJIHE TOJIEKO B [IPSAMOM HalpaBJIEHUM, U
MX  3alHye CTOPOHH HaxXOOATCA BO  BJaXHOM  cpele, Iroe BOIa
[lepeMellaeTCca, HO He MCIOJNB3YyeTCsa OJId TIeHepupoBaHUS BOJH. UYTO
KacaeTcsa CTPOUTEJIBHHX paboT, Kak YIOMAHYTO BHIIe, W3BUBaKleeCH
IOBWXeHMe Oapbepa II03BOJISET I'eHEPUPOBATH BOJIHY, PACIOJOXEHHYI 10
YIJIOM OTHOCUTEJIBHO pubda, U IIOJYYUTH IIOCTEeIIeHHO pa30MBaKIylnCsd
BOJIHY M B TO Xe BpeMsa MUHMMU3MPOBATE pacCcTosHMe OoT puda Ko
Daprepa W, TakuM o0pasoM, MMHUMMM3UPOBATL «IJIOMAanb  OIIOPHOM
[IOBEPXHOCTUY» ODOpyIOOBaHMA. [JOMNOJHUTEJIBEHEM IIPEeUMYIeCTBOM SBJISETCH
TO, UYTO »Ta CHUCTeMa He TpelyeT TaKoM BOIOHENPOHUIIAEMOCTH, KaKykl
TpeOylT OOmMeNpPUHATEHE CUCTEME, B KOTOPHX IepelHMe CTOPOHH IMIOpPIHEN
TOJIKAT BONY, a 3alHMe CTOPOHH IMOPIMHEM HaAXOOATCA B CyXOW cpelle.
Bce »TH HOpeuMylleCcTBa I[IPMBOLOAT K TOMy, UYTO DTa CHUCTeMa SABJSETCH
SKOHOMMUECKHM lleJlecooBpasHOM M MOXeT OHTH YCIENHO pealiM30BaHa.

dur. 11 n 16 IIOKAa3EBAaT aJIb TepHa TURHLIMN BapMaHT
OCYWeCTBJIEHMSA COBepllapllel’0 M3BMBawIMeCcHd IOBWXeHUs Oapbepa (4), B

STOM CJlydae O@paBOBaHHOI‘O M3 TIIOCJIEeNOBATEJILHOCTM CMEeXHEX OJIOKOB
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(60) TaxkmMm o6pa30M, UYTO BOJa HEe MOXET I[IPOXOIWTH UYepes, I[IO0 WM
BHIIE HMX M3 IIepBOM MacCcCH (2) BOOHE 10 HalpaBJEeHMI KO BTOPOM Macce
(3) BOOH MM HaobGopoT. Bioku (60) MOTYyT IepeMemaTbCsd BO3BPaTHO—
IoCcTynaTeJlbHO TIIO HalpaBJIeHMI0O K IepBo¥ Macce (2) BOIOH M TIIO
HaOpaBJIEHMIO KO BTOpPOM Macce (3) BOIOH C BPEMEHHBM CIOBUIOM MeXIy
HYMM, C COXPaHeHMEeM I[epPeKpHTuda Mexny OJjgokamm (60), koToOpoe
openorTBpallaeT IIPOXOXIeHMe BONE MeXny HuMM. [lepemHas cToOpoHa (4a)
Bapbepa (4) COCTOMT M3 IepelHMx CTOpoH (60a) O6sokoB (60), B TO
BpeMsa KaK 3alHad cTopoHa (4b) ©Oapbepa (4) cocToUMT U3 3BagHUX
cTopoH (60b) ©gsoxkor (60). Bokoere CTOpoOHE (60c) OJjgoxkoB (60)
TakXe CJyXaT OJA OTHEJIEHMS IIepBOM MaccCH (2) BOOH OT BTOPOM MacCCH
(3) BOZIOE, T.e. HOEUCTBYT B KaudeCTbBe Oapbepa [IPOXOXIEHMI BOIH
MexIy MaccamMm (2, 3) BOIH.

our. 12 " 17 [IOKa3BEBanT aJIb TepPHATUBHHM BapUaHT
OCYIECTBJIEHMA COBepllanllel'o M3BMBalUMecsd IBWXeHUA Oapbepa (4), B
5TOM  CJlydae 00pas30BaHHOTO M3 IIOCJeOOBATEJIbHOCTM  MAapHUPHO-
COUJIEHEHHHX IaHeJjie¥ (70), OpuueM HEeKOTOPHe Kpasd (71) ABJIAKOTCA
IPUBOIOHEIMM  KpasaMu, YIPAaBJISEMEIMMY  COOTBETCTRYIIMMM  [IPMBOIHEMA
cUucTeMaMM (HanpuMmep, NONOOHBEIMM  [IPUBOIOHEIM CHUCTEMaM  IIepBOTO
BapuaHTa OCYIEeCTBJIEHU) . Kpasda (71) ABJIATCSA repeMella eMbIMA
IIOTIEPEeYHO U BO3BPATHO-INOCTYNAaTeJIbHO IO HalpaBJIeHUI K IIepBOU
Macce (2) BOOH M IIO HaNpaBJIeHMI KO BTOpoOM Macce (3) BOIH C
BPEMEHHEIM CIOBMIOM MEXOY  HUMM. IpyrvMM  CJIOBaMM, Kpad (71)
SKBMBAJIEHTHH HopmHAM (20) [IepBOTO BapMaHTa OCYMeCTBJIEHUS, HO
VMeT IpeHelpexuMo MaJlyld MMPMHY, B TO BpeMa Kak mnaHean (70)
SKBMBAJIEHTHE  I[IaHEeJIAM (50) [IepPBOTO BapMaHTa OCYIEeCTRBJIEHUA .
[lepemuas cTopoHa (4a) Oapbepa (4) cocTOMT U3 IIepelHUX CTOPOH
(70a) maHejyet (70), B TO BpeMa Kak 3aIlHag cTopoHa (4b) Oapbepa
(4) obpaszoBaHa U3 3adgHuUxX cTopoH (70b) mnaneymenr (70). Kak u B
NpelHOyIIMX BapMaHTax OCYmecTBJIeHMsa, ©Oapbep (4) nOpemoTBpamaeT
[IPOXOXIOeHVe BOIOH 4Uepes, I[IOO M Bele Oapbepa (4).

dur. 13 n 18 [IOKa3EBAanT aJIb TepHa TURHLEN BapMaHT
OCYWeCTBJIEHMSA COBepllapllel’0 M3BMBawIMeCcHd IOBWXeHUs Oapbkepa (4), B
STOM CJydae o00pa30BaHHOTO M3 IIOCJHeloBaTeJIbHOCTM IaHeJen (80),
PaCIIOJIOKEHHEX B IIPONOJIBHOM  HallpaBJIEHUU (5) fapbepa (4) 1z

IIOIIepeUdHO IIlepeMellaeMEIX IIOoCJIedOoBRaTeJIEHO WMJIM C BpPEMEHHEIM CIOBUMI'OM
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MeXny HuMM. IlladHeau (80) wuMenT ODepelHKK CTOpoHY (80a) M 3aIHOL
cropoHy (80b). Ilepennsas crTopoHa (4a) Oapwkepa (4) BrJIwuUaeT B celbsa
nepenHMe CToOpoHHE (80a) maHejyem (80), B TO BpeMsa Kak 3aIHAd
cTropoHa (4b) ©Oapbepa (4) BrJIKUYaeT B cebd 3amHue CTOpoHH (80Db)
naHeJe (80). IlepenHue cCTOpoHH (80a) KaXOHxX IBYX CMEXHHX I[IaHeJel
(80) oOpasyowT CMeXHHEe IIOINepeUHHe IIOBEPXHOCTU IIepeldHelM CTOPOHH
(da) Oaprbepa (4); nomoBHEM OOpa30M, 3amgHMe CTOpPOHH (80b) KaxIhX
OBYX CMEXHEIX na”HeJien (80) ofpasynT CMeXHEE [IOIIepEeyuHEe
IIOBEPXHOCTM 3alHeM CTOopoHH (4b) ©Oapwkepa (4). Ilo MeHbBmEeM Mepe
OOVH THUOKUM BJIEMEeHT, TaKOM KaK IIOJIOTHSAHBIM BJIEMEHT, PacIOJIOXKeH
MEXIY CMEXHHMM I[IOINePEUYHHMM I[IOBEPXHOCTAMM IIepelHell CTOPOHH (4a)
Baprepa (4), T.e. Mexny HOepelHuMM cTopoHaMm (80a) nadeymem (80).

[lomo®HEM 00pasoM, II0 MeHbIleM Mepe OIMH I'MOKUM BJIeMeHT, TakoM Kak

IIOJIOTHSAHEY  BJIEMEHT, PAaCIIOJIOXEH  MeXOy  CMEXHBEMM  IIOIIepEeUHBMY
IIOBEPXHOCTAMM 3amgHeM CTopoHH (4b) Oapbepa (4), T.e. Mexny
3alHMMM  CcTopoHamMu  (80b) CMeXHEIX IaHejie (80). B HacTodmeM

BapMaHTe OCYMeCTBJIEHUA, CYIMeCTBYeT eIMHCTBEHHEM I'MOKUNM SJIeMeHT
(81) WM  TIOJIOTHSHBEIM  BJIEMeHT MeXOy KaXOIeMM OBYMS  CMEeXHBMU
naHeJgamM (80), HO He MCKJIIOUEHO, UTO MOXeT CYIeCTBOBATH HECKOJIBKO
IIOJIOTHAHHX BJIEMEHTOR, HalpMMep, HEeCKOJIbBKO IIOJIOTHSAHEX SJIEMEHTOB,
napajijleJIbHHX »OpyT IOpyTry. IllepenHdas cTopoHa (4a) Oapwkepa (4)
BKJIOUaeT B cebd NepelHMe CTOPOHH (8la) 1mMOKMX 3JeMeHTOB (81), B
TO BpeMsa KakK 3alHad cTopoHa (4b) Oapbepa (4) BrIwdaeT B cebsda
3anHMe CTOPOHH (81lb) rmmbkux mJjeMeHTOBR (81). Kak M B NIPemBOyNMX
BapMaHTax OCYIleCTRJIeHUs, Oapbep (4) OpemoTBpamaeT IPOXOXIEHUE
BOIH Uepes, oI U Bhme Oapbepa (4).

dur. 14 n 19 [IOKa3EBalT aJIb TepHa TURBHBMN BapMaHT
OCVYIIECTRBJIEHMA COBeplanmero M3BUBaKmMMecd IBWXeHUS Oapbepa (4),
0B6pa30BaHHOTO M3 IIOCJIelIOBaTeJIbHOCTU ILJIaCTMH, KOTOPHE BO3BPATHO—
IoCcTylnaTeJIbHO IIepeMemaloTca II0 HalpaBJIeHMIO K IIepBOM Macce (2)
BOOE M TIIO HalpaBJeHMID KO BTOpOoM Macce (3) BOIOH C BpeMeHHHM
COBUT'OM MeXIy  HJMH, KaK B HEKOTOPHX IMIPEelHOyIMX BapMaHTax
ocymecTBJIeHVA. OIHaAKO B D2TOM CJydae I[IOCJeIOBaTeJIbHOCTE ILJIaCTUH
COmEepPXUT IJ1a C TUHE (90), KOTOPHE PacCIIOJIOXEHE B IPOOOJIEHOM
HamnpabBJieHMM (5) ©Oapbepa (4) M KOTOPHE HABJISOTCS IIOBOPAaUYMBaEMBEIMU

OTHOCUTEJIEHO ocu (91) BpameHMs, pPacHOJIOKEHHOV Ha HWXHeM CTOpOoHe
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KaxOoM IMoBopauMBaeMoOM IIJIacTMHE  (90) . IIpOMeXyTOUHHE  BJIEeMEeHTEH
(92), KOTOpHEe ABJALTCH XeCTKMMM, IMOKUMM, WIM OOBeIMHAKT B cebe
n TO, U »Opyloe, pacIOJIOXeHH MeXOy I[IOBOpauMBaeMEMM ILJIaCTUHaAMM
(90) M coeIMHAKLT OPONOJIBHHEE IJIacTMHE (90) M nmo3BOJIAKRT 00pa30BaTh
coBepmanmuil M3BUBalMMeCs OBMXEHMS M HeOpoHMIaeMelr Oapbep (4). B
HacToAlleM BapuaHTe OCyIWleCTBJIEHUI, [IPOMEXY TOUHEIE DJIEMEHTEH
ABJIATCH TUOKMMM TPEeYTOJIBHEIMY I[IOJIOTHSHBMU BJIeMeHTaMu. IlepelHdas
cTopoHa (4a) ©Oapwsepa (4) cocToMT U3 IepemHuMx cCcTopoH (90a)
mpacTtuH  (90) ™ HOepemHMX CTOPOH (92a) [NIPOMEXYyTOUHBEIX DJIEMEHTOB
(92), B TO BpeMsa KakK 3anHgasa cTopoHa (4b) Oapwkepa (4) cocToMT U3
3adHUX CTOPOH (90Db) [1JIaCTUH (90) u 3alIHUX CTOPOH (92b)
[IPOMEXYTOUHEIX BJIEMEHTOB (92). Kaxk u® B IpelHOyllMX BapMaHTax
ocymecTBJIeHMA, Oapbep (4) OpemoTBpallaeT IIPOXOXIeHMEe BONHE UYepes,
non u Beme Oapbepa (4).

Taxxe OpennojiaralTcad BapMaHTH OCYIMECTBJIEHMA, aJlbTepPHATWBHEE
ONMCAHHEM BapMaHTaM OCYIeCTBJIEHUI.

HanpuMmep, mHOpennoJjiaraeTcs, dYTO OIMH wmiIu o6a puda (12, 15)
MOTYT OHTH YaCTMYHO MJIM IIOJIHOCTBI KPUEBOJIMHEMHHMM Ha BMIe CBEpPXY.
Hampumep, oéur. 20 m 21 ©DoKa3HBalT aJlbTepHaATUBHYI cucrtemy (1),
OCHalleHHYI MIPAMBEIM IepBEM pudoM (12) M KPUBOJMHEVHEIM BTOPHM pUbOOM
(15).

B IpyImx BapMaHTax OCYIEeCTBJeHMS HacToamero u3o0peTeHus
openrojlaraeTcs, 4YToO JOOBEe M3 OIMCAHHBIX  BHIIE KOMIIOHEHTOB U
2JIEMEHTOB MOTYT OHTL MOIPMMeHeHH Kk JioboM CcUucTeMe T'eHepUPOBAaHUSA
BOJIH, HE3aBMCHMO OT TOI'O, I'eHepMpyeT JIM OHa BOJHH C 00eMxX CTOPOH
Bapbepa, WIM OHa TeHepupyeT BOJIHH TOJIBKO C OOHOM CTOPOHH
T'eHepaTopa BOJIH, T.e. IIpM 5STOM CyNeCTByeT TOJIbBKO OIHa BaxHasd
Macca BOIOH M OOVH pUd, C OIHOM M3 OBYX CTOPOH T'eHepaTopa BOJIH.

dur. 20 u 21 IIO3BOJIAT rnoxKas3aThb HeoOsa3aTeJIb HEM
OOIOJIHUTEJILHEM aclIeKT HaCTOoAmero M300peTeHMs, KOTOPHM IIPMMEeHUM K
pudaM, KOTOpPHE ABJATCHA OPAMEMM, KPUBOJMHEWMHBIMM, WJIM MUMET JIOVO
IPpYI'yl KOHOUIypauuwo; T.e. CcJjenyeT IIOHMMaTb, 4YTO TOT QakKT, UYTo
STOT OOMIOJIHMUTEJILHEM AaclIeKT I[okKa3aH BMecTe C MOIPSAMHEM IIepPBBEM pHbOM
(12) ¥ XPUBOJMHEWHHM BTOPHM pudoM (15), He OTrpaHMUMBAET 3STOT
OOTIOJIHUTEJILHEM acCleKT D2TOM KOHKPeTHOM KOHQUIypaluuel pUOOB. 3ITOT

OOIIOJIHUT €JIb HEI acIleKT COCTOMUT B TOM, yTo PO (12, 15)
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NponoJrkalTCAa 3a HNpenesiel Oapbepa (4) M pasldelleHH IJIyOOKMM KaHAaJIOM
(100), HaxomAmMMMCHA MeXIOy HMMM. I[IpedrodTuTesIbHO, Kak IIOoKa3aHO Ha
sTOoM durype, puds (12, 15) OpomoirkalTCcHa 3a Openesii BoobpaxaeMon

BepTHKAJIBHOM IJIockocTu (140), pacHoJioXeHHOM Ha KOHIe Oapbepa (4)

Y IIeplIeHOUKYJIIpHOM (QPOHTY KaXOoWM  BOJIHH (W) . 3TO T[IO3BOJISET
oBeclrieumTrs, yToOOE  OoJbkllasd YacTb IIOJIHOM  IOJIMHE fapbepa (4)
TeHepMpoORaJla IIPUIOIOHEE OJsa cepduHTa BOJHE (W) . Taxkum o6pasoM,

KakK MOXHO YBMIETH Ha oO¢urypax, puds (12, 15) UYaCcTMUHO OKPYXEHEH
kaHasioM (100); ©OoJiee KOHKpeTHO, kaHaJ (100) HacTO4dmWero BapuaHTa
OCYMeCTBJIEHMA OKpYXaeT KaxOel pud (12, 15) M ero COOTBETCTBYKIYI
BoJsiee MeJkyl 30HY (14, 17) BOOJE OOHOM €e CTOPOHH, B TO BpeM4a
Kak »OpyI'Me CTOPOHE 0oJiee MeJIKMX 3O0H OKpyXeHE OeperoMm (110) wm
cTeHkoM (112).

Kanmang (100) gBigercsa O6oJiee 1TUIyOOKMM, ueM 0OoJiee MeJIKMe 3O0HH
(14, 17), m pasMemeH B OpOoIOoJrKeHMe O0oJiee TJIyOOKMX 30H (13, 16)
noja (6, 8) mnom wMaccaMum (2, 3) Bome. Kananm (100) pacnoJjoxeH
nocjyie Gapbepa (4) B HOPOIOOJIEHOM HalpabJIeHMM (5) M OpedlodTUTEJILHO
IpOoIoJIKaeTCa II0 MeHbIlel Mepe 1o omHoro Oepera (110), K KOTOpOMY
HalpaBJIAKTCA BOJHH (W), M KOTOPOI'O HOOCTHUIAeT CMelleHHasd BoOa
(r.e., @mo ©OGepera (110), KOTOPHM HAXOOMUTCH B KOHTAKTe C IIepPBOMU
Macco¥ (2) BOIOH WMJIM BTOpOM Macco¥ (3) Bozne). KOHKpPeTHO, KaHal
(100) mponmoJrxkaeTCcsa OO COOTBETCTRBYKIMX KOHIIOB (114) ©OoJjilee MeJIKMX
30H (14, 17), dYepe3s KOTOPHE BOJHHE (W) BHEHXOOAT u3 0Oo0Jiee MeJKUX

30H (14, 17).

Kanan (100) cooBmaeTcs c 0oJiee TUIyOOKMMM 3O0HaAMM IIepPBOMU
MaCCEL (2) BOOEL M BTOpPOM MaccH (3) BOOHL U IIO3BOJISET BoOIe
BO3BpAallaTbCHA 1o HalpaBJIEHUID K Bapbepy (4), Kak IIoKasaHo

crpenkamu (A, B) Ha ourypax. Jpyr'MMmM CJIOBamMu, C MCIIOJIb30BaHUEM
mepBOM MaccH (2) BOOEL B KauecTBe I[IpUMEpPa, BOIa CMellaeTcd
BapbepoM (4) 1O HaOpaBJEeHMI K TIepBoMy pudy (12) wm obpasyeT
BOIM3M HepBoTro puda (12) HOpUTOIHEE IJA cepdmMHTa BOJHHE (W), M 3TH
OPUTOOHEE IOJIS CepdMHTa BOJHH (W) OepeMemalnTCcsa BOOJIb 0o0Jiee MeJIKOU
30HE (14) mnepBoM MaccH (2) Bomel. CMemaeMas BOIOa B KOHIe KOHIIOB
nocTuraeT kKpad wim 0Oepera (110). Ilpu oOpaszopaHumM BOJH (W)
CpelHVM YpPOBEeHbL BOIH B IIepBOM Macce (2) BOOH SABJIAeTCH CaMBIM

BEHICOKMM B 30He Oepera (110) m caMBM HM3KMM B 30He TI'eHepaTopa (4)
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BOJIH. 5TO BH3BaHO BOJIHaMu (W), ToJKalmMMM BOIY B WMX HallpaBJIeHUMU,
T.e. OT TeHepaTopa (4) BOJIH, I'Ie OHM CO3OalTCHd, II0 HalpaBJIeHMIO K
Bepery (110), r1mme oOHM 3BaTyxawT. TakuM oOpas3oM, BoIa IMHTaeTCcsd
HavTu OyTh IOJ4 BO3BpalleHMS U3 30HH Oepera (110) B 30HY
T'eHepaTopa (4) BOJH.

BaTeM of0pal3yeTcsa TeueHMe BOIH, KOTOpoe IepeMemaeTcsa IIo
CYHeCTRYy IapallJIeJIJbHO BToMy kpaw Oepera (110) mo Tex [op, IIOKa He
OOCTUTHeT koHUa (114) ©OoJjiee wMeJdkoy 30HHE (14). Ipu »DOCTWXKEHUU
koHIIa (114), Boma HaxoIMT O0oJiee TJYyOOKYID BO0OHY: IJUIYyOOKMM KaHaJ
(100) (xOTOpPHEM PAacCIHOJIOXEeH TakKuMM ofpa30M, UTO OH MIPONOJIKAaeTCHd OO
koHIla (114) ©6oJsee wMeJgkoM 30HH (14) m pmo ©Oepera (110)). IlocJe
OOCTMXeHMsA KaHajia (100), TeueHMe BOIOE CTPEMUTCHA OCTaATbCH BHYTPU
kaHajsla (100), T[OCKOJIBKY OHO CTaJIKMBaeTCsa C MEeHBIMM TpPeHMEM
BCJIeICTBMe ToTo ¢pakTa, uTo KaHaJl (100) sgaBisgercs ©oJjee ITUIyOOKUM,
yeM ©0OoJiee MeJlkag 30Ha (17), ¥ IORTOMYy BOIa HaXOIOMTCS B KOHTaKTe
C MeHbNeM IJIomalbld IOBEPXHOCTM IIoJia, I[IPUXOOAmeMcs Ha o0neM
nepeMemaeMoy BoOOb. TakuMm o0pasoM, TeueHMe BOIH OCTaeTCsa B KaHalle
(100) m BOBEBpamaeTcsda IO HalpabBJieHMIO K Oapbepy (4) BIOOJB KaHaJa
(100) m BpmoJib BoJiee TJyBokoM 30HH (13) mnoja (6) IepBOM MacCCH (2)
BOIH.

S9Ta KoHOUI'ypauusa kaHaJjia (100) obecneuuBaeT pasHOOOpPAa3HEE

npennouTrnuresibHee sddpexTrl. C OOHOM CTOPOHE, BOIa BO3BpalaeTcsd,

HaxomOsChk Ha PacCTOdHMM OT IIPUTOOHHEIX OJIS cepduHTa BOJH (W)
(KOTOpPEIE PAaCIIOJIOXEeHEl B 0oJlee  MeJIKOM  30He (14, 17)), uTo
[IO3BOJIAET IpaKTUUYeCKU nsdexaThb OTPULIATEJILHOTO BO3IOeNCTBUSA

TeueHMM Ha IOIPUTOOHYI IJIA cepdrHIa CTOPOHY BOJH (W), UTO OOHUHO
VMeeT MeCcTO, Korma BOJHH (W) nomxomsar k Oeperam (110). Kpowme
TOTO, B B30He KaHaJa (100) m B OoJjgee 1TUIYyDOKMX 30Hax (13, 16)
oBpaTHOEe TeueHMe BOIOBE MMEeEeT MeHBIyl CKOPOCTh, UYeM CKOPOCTH
TeueHusa BOJIM3U OeperoB (110), MTOCKOJBKY TOT Xe& CaMblM IIOTOK BOIH
[IepeMemaeTcs Ternepb Ha BoJibmen TJIyOUHE ; TaK/M oBpa3oM,
BO3BpalleHVe BOIE B 30HY, CMexXHyKn C OapkepoM (4), OPOMCXOOUT C
MUHMMAaJILHEIM B3aMMOOEMCTBMEM C BOIOM, Haxomdamelcsa Iepel ©OapbepoM
(4) . llpeMMymecTBO TaKXe COCTOMT B TOM, UYTO IIOTOK IIO HallpaBJIEHUI
Kk Oapbepy (4) CTPEMUTCS  COCPelIOTOUMTBCS B  KaHaJle (100),

IIOCKOJIBEKY OSTO O3HaudaeT, UTO 30OHH CepduHTa (BoJjiee MeJIKMEe 3O0HEH



23

(14, 17)) He OyoyT IIOOBEPXEHEL oTpULlaTEeJILHOMY BO3IOEMCTBHIO
TeueHUN .

KpomMe TOTO, B HaACTOAINEM BapMaHTe OCYMECTBJIEHMSA, OIVMH WM
HECKOJIBKO HallpaBJIAKMKX 3JIeMeHTOBR (120) wmMernTCd Ha KOHIe ©Oapbepa
(4), uYbdg OQYyHKUMSA COCTOMT B YaCTMUHOM WJIM IIOJIHOM I[IpenoTBpalleHUN
[IOBOPOTa BOJIHE, KOTOpad HocTuraeT Oapbepa (4), ¥ NOpemoTBpalleHUU
ee (CJIeOOBaHMA I[IO HalpaBJIeHUI K TIPOTUBROIIOJOXHOM Macce (2, 3)
BOIE. B HacToOAlleM BapuaHTe OCYIEeCTBJIEHMS, HalpaBJIAKIME DJIEMEHTEH
(120) ABJIAITCA HEeCKOJIb KM BHICTYIIaMU, MIMEIIMMNA OOKOBEIE
[IOBEPXHOCTU (122), cxomgmmecsd ron HEeKOTOPHM YIJIOM, oJjig
HampabBJIeHMS BOINE. OIHaKO IIpenrnojiaraknTcd aJlbTepHaTUMBHEE BapUaHTEH
OCVYIIECTBJIEHVA, B KOTOPHX HalpabJjdwomye 3JeMeHTH (120) MoryT OHTH
CTEeHKOM, OCTPOBOM, WIM JIOOBM IPYTMM BHCTYIIOM Ha IIOJIy CHUCTEMH
(1) . HamnpuMmep, HaIpaBIgOMIUN SJIeMeHT MoXeT OHThL CTEeHKOM, KoTopasd
OponoJrkaeTCa OT KOHIla Oapbkepa (4) n0o HampabJieHM® kK Oepery (11),
HalpyMep, BIUJIOTb MJIM HouTu no Oepera (110), pasnmendgs kadHaja (100)
Ha IBe dYacTHu, T.e. OTIeJIS OIOMH YyYaCcTOK kaHajsia (100) mig xaxgom
MaccH (2, 3) BOIH.

dur. 22-27 TNoKas’HBaLT MEeCTb aJlbTePHATUMBHEX WIIJIIOCTPAaTUBHEX
BapMaHTOB OCYMeCTBJIEHUS cHuCTeMe (1) TI'eHepMpOBaHMSA BOJIH COTJIACHO
HacToAmeMy M300peTeHMB0. 3TM (UIYPH BKJIOUAT B ce®sa CCBUJIOYUHHE

IIO3nLnM, KOTOPHEE OBLIN VICIIOJIb 30BAaHEL B IIpenenymeM BaplaHTe

oCcymeCTRJIEHMA, OJIA MHeHTM@MKaHMM MIOeHTWMYHBIX TeXHNYeCKMX
IIPM3HaKOB. Kak MOXHO YBUMIOETh, Kaxnoad nus3 STHUX CHCTeM (1)
I'eHepPMpOBaHMA BOJIH COIOEepPXNT I'eHepaTop (4) BOJIH - TakoMn Kakr

Bapbep, ODOIOOHHM OapbepaM, OIMCAHHHM BHIIe, Maccy (2) BOIH M pPUO
(12). Pud (12) obpasoBaH Ha 0OoJy (6) mom wMaccow (2) BOOH U
obecrnieumBaeT nepexon MeXIy BoJiee TJIyOOKOM 30HOM (13),
PacHoJIOKeHHOM Mexny pudoM (12) m rTeHepaTopoM (4) BOJH, U OoJee
MeJIkoM 3oHOM (14), pacHoojoxeHHOM 3a pudom (12). I'e”HepaTop (4)
BOJIH of0palleH K Macce (2) BOIH M BHIIOJJHEH C BO3MOXHOCTBK BHSBHBATH
[IEPEMENEHMEe BOIH I10 HalpaBJIeHMB K pudy (12) m obpasoBaHUe BOJIHEH
(W) B Macce (2) Bomel. Kak MOxHO YyBUIeThH, pud (12) 0o MeHbmeM
Mepe YacCTUUYHO OKpyXeH kKaHaJsioM (100). Karman (100) gasjggercsa ©OoJiee
TJIyOOKMM, uUeM 0OoJiee MeJlIkasa 30Ha (14) m coemmHsaeT 0OoJiee ITUIYDOKYIO

30Hy (13) ¢ wxoHuom (114) OoJjee Menko¥ 30HH (14), UYepes3s KOTOPHMU
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BoJIHa (W) BmHxXOIDMT M3 0OoJjiee MeJIKOM 30HH (14).
B cucreme (1) omur. 22, pud (12) npomoipkaeTcsda 3a IIpelelidl
TeHepaTopa (4) BOJH TakuMm obOpasoM, uTo yrosg (150), oBpas3oBaHHHM

pudoMm (12) wm BoJgHOM (W) Ha BUIOe CBepxXy, OCTaeTCd II0 CYIecTBY

[IOCTO SAHHEIM, KoToa BOJIHA (W) [epeMemaeTcsa BIIEpEen. 370
obecrieumMBaeT TO, YTO OTIHEJISNMM  YIT'OJI (151) BOJIHH (W) He
UBMEHAETCH; cijenyerT [IOHMMATh, uTo KOTHEeJIAMUM  YT'OJI» (151)

ABJIAeTCHA YIJIOM MexXIy TpaekTopuel (152) OO KOTOpOM CJeOyeT TouKa
pasbuBaHMa BOJHH (W), KoI'ma BOJIHa (W) IepeMellaeTcsa Bllepel, U
HallpaBJIeHMEM, B KOTOPOM BOJIHa (W) IIepeMemaeTcsa BIepel, IIpUUYEM
DTOT YI'OJI OOJIKEeH HaxoIUTbcda Mexny 30 m 50 rpamycamu, 4YTOOB BOJIHA
(W) Ormla xopolmel NPpUIOONHOM IJid cepdMHI'a BOJIHOM. TakuM oBpasoM,
BOJIHA (W) oponojrkaeT pas3duMBaThCA UM IIepeMelaTbCcAa  BlIepen C
IpaBUJIbHEIM yIJIOM pas3buBaHMA 0O TexX 0P, I[IOKa BCJENCTBME IIOTEpU
SHEPTUM TIIPpU IepeMemeHur OT TeHepaTopa (4) BoJH BOJHa (W) He
IoTepsaeT CBOM MNPUIONOHHEM OJia cepduHIra pasMmep. HOMNOJHUTEJBHO K
ofeclleUyeHMD JIYUIIeT'O MCIIOJIE30BaHMA TeHepUpyeMOoM BOJIHEL (W), BOJIHA
(W) oocTUraeT Beperor C  MeHbIeM CcuJIoM, UTo yBeJInuYMBaeT
0e30laCHOCTE M YMeHbIlaeT OTpaXeHMe.

Kpome Toro, B cucreMe ¢our. 22, mmMprHa kKaHaJa (100) saBjdgerTcsd
He MeHbllel, ueM paccTosgHue Mexny pudéom (12, 15) um dapbepom (4)
(M HOpednlouTHUTENBLHO I[I0 CYmeCcTBY IIOCTOSHHOM ¥ pPaBHOM  BTOMY
pPaccToaHML) .  AJIBTEePHAaTMBHO WJIM  OOIOJIHUTEJIBHO, IyOMHa  KaHalJla
(100) moxeT OHTL IIO0 CYIIECTBY IIOCTOSHHOM ¥ paBHOM IJIyOuHe OoJee
TaIy6okom 30HH (14). C »TUMM OpM3HakaMM, YCIEemHO OIpeloTBpamalnTCs
TYPOYJIEHTHOCTM, UM YCTpPaHSeTCsa HeOOXOOMMOCTE B CO3HOaHUM M3OBTOUHO
TJIYyOOKOTO M/MIM HNUPOKOTO KaHajsla (100), uTo MOIJVIO OH 3SHAUMTEJILHO
YBEJIMUNTE CTOMMOCTE CTPOUTEJIBEHEIX paboT, TpedyeMeX OIS CO3TaHUd
cucTeMel (1) I'eHepUMpPOBaHMA BOJIH.

Cucrema (1) our. 22 5»OONOJHUTEJNBHO BKJIKUYaeT B cebsg KaHalul
(130) moBTOpPHOTO CBOOpa, PAacCIOJIOXeHHHN MexXny ©0oJjiee MeJIKOM 3BOHOU

(14) u ©Beperom (110) m®m BOOJL HUX, ¥ COeOMHEHHHM C OOpaTHHM

kaHajoM (100). Kanman (130) mnoBTopHOTO cbOopa sABJdeTcd 0OoJiee
TJIYyDOKMM, yeM 0OoJiee MeJikasg  30Ha (14), M I[IoMoraeT BoIe,
HakallJIMBaeMon IIOCPEenCTBOM OaBJIEHUA BOJIH N Depera (100),

nepeMemaTecsa K oBpaTHOMY  KaHaJy (100) 0es3 BO3BpalleHMI IO
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HamopaBJleHMIO K pudy (12). 3ST0 cHnocodCcTBYeT YMEeHbIeHUI TeueHUV U
TYypOYyJIEHTHOCTE B 30He cepduHra, T.e. B 0Oojiee MeJgkoum 3oHe (14)
3a pudom (12). KaHan (130) mnoBTOpHOTO cbBopa IONOJHUTEJIBHO
oBecrieumuBaeT TJIYDOOKYIO 30HY, roe cepdepE MOTYT 3aKaHuUMBaTh
KaTaHMe Ha CBROeM BOJIHe UM 0e30MIaCHO CIPHIMBATE C IOCKM IIeped TeM,
KakK BOJIHa yHOapuTcsa o BOeper (110). IIpennouyTuTelibHO, WMMPMHA KaHaja
(130) mnosTOpHOTO cbHopa cocTaBjfgeT OT 3 HO 5 MeTpoB, a ero
ryouHa cocrTasjsgeT oT 0,5 mo 1,5 mMeTpoB.

Kpome mTor0, B cCcucreMe (1) our. 22, kaxHajg (130) IIOBTOPHOTO
cbopa mnOponmoJrKkaeTcsa OT KoHUa (114) ©OoJjee wMeJgxow 30HH (14), rTOoe
HauMHaeTcsa ob6paTHelM kKaHaJ (100), IO HOPOTMBOIOJOXHOM CcTeHKM (112)
(KkoTopas B CBOK OuUepenb IIPOOOJDKAETCS IO CYIeCTBY IO I'eHepaTopa
(4) BOJIH. OpyruMmM  CJIOBaMM, KaHaJl (130) IIOBTOPHOTO cbopa
IPpOImOJIKaeTCAa BOOJIL BcelM 3amHeM 30oHH (116) O©OoJiee MeJIKOM 3OHH
(14), m obBa xaHajya (100, 130) COBMECTHO NPOOOJIKAITCA BIOJIE BCETO
Bepera (110). 3To mo3BOJAET cCoOOMpPaATh OPaKTUUECKM BCK BOIY BOJIH
(W) B ka”amu (130, 100) m BO3BpamaThk ee uyepes kaHaJgu (130, 100)
BOKPYT OoJlee MeJIKOM 30HH (14) B 0oJee 1JyOOKylD 30HY (13) Mexmy
TeHepaTopoM (4) BoOJH U pudoMm (12).

OOMOJHUTENbHO, Kak  MOXHO YBUIOETH, Kaxmnas BOJIHA (W)
IepeMemaeTcsa BlIepel Cc ofpa30oBaHMeM OQPOHTa BOJIHE, KOTOPHEM He
napajijiejieH OGepery (110), TakuM ofOpasoM, dYTO BOJHH (W) cCcHauaja
yIoapsaonTCcs B oBJacTob Bepera (110), HauboJiee  yIOaJIeHHYIO oT
oBbpaTHOTO KaHaJa (100), wm TakuMm oOpa30oM, UYTO IIOCJeOHAsa 3OHa
Bepera (110), B koTopykw yIapsaoTcsa BOJHH (W), HaxoOIUTCS PASIOM C
koHuoM (114) wm obpaTHEM KaHaJoM (100). IlpemnodyTmUTesIbHO, BOJIHA
(100) mam QpoOHT BOJHHEH oOOpa3yeT yroa (151) or 3 mo 40 rpamycoB C
Beperom (110).

B cucreme (1) our. 23, pud (12) npomoirkaeTcsa 3HAUMTEJIBHO 3a
npenelitl T'eHepaTopa (4) BOJH M He HABJAEeTCHA I[IOJIHOCTBI TIIPAMBEM, a
HaIpOTUB WUMeeT KPUBOJMHEMHYK CeKLUMI, PacHOJIOXKeHHYK Iajlble OoOT
TeHepaTopa (4) BoJH. B 2T0M cucTemMe (1), Kak MOXHO YBUIETDH,
oTmensanmuy yroyg (151), winm yroJi, oBpa30BaHHHEM MexXOy TpaceKTopuen
(152), mno koOTOpOW cCcJemyeT TouKa pa3buBaHMsa BOJIHE (W), korma
BoJiIHa (W) IepeMemlaeTcs BIlepell, M HallpabBJleHMeM, B KOTOPOM BOJIHA

(W) IepeMemaeTCHd BIlepeno, MsSMeHAeTCHA IIOCTEIIEHHO B HeKOTOpOﬁ
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CTEIEeHM, HO IMNPEeAalouYTUTEJILHO OCTaeTcsa B 1auanaszoHe oT 30 pmo 50
TpalyCcoB.

B cucreme (1) o¢ur. 24 MOXHO YBMIETH, UTO OOpaTHHEM KaHal
(100) wmmMmeeTcsa Ha obeux cTopoHax puda (12). JOHNOJIHUTEJILHO, Ha
OOHOM M3 CTOPOH CyIecTBYeT MaJki KaHag (130) noeTopHOTO cbopa,
KOTOPEM I[IPOOOJDKaeTCsa BIOJE UYacTM 3alHeV 30HH (116) OoJjee MeJIKOU
30HE (14) wu OGepera (110) wm coobmaerca ¢ karHajgoM (100). Ha
IIPOTHBOIIOJIOXKHOM CTOPOHE, BMECTO 2TOTO, HeT HMKAakKoIo kKaHaJa (130)
IIOBTOPHOTO cbopa; BMECTO 3TOTO, BoJjiee  MeJIKad 30Ha (14)
nponojkaeTcsa no Oepera (110) . D3Ta acuUMMEeTPMSId MOXeT IIOMOUb
ofecrneunTs COOTBETCTBME OTPaHMUYeHMSAM B OTHOINEHMM OOCTYIIHOTO
IPOCTPAaHCTBA M/UIM MOXeT OO0eCleuMTh TI'eHepMpOBaHME pPa3HHBX BOJIH Ha
KaXIOoM cTopoHe puba (12).

Cucrema (1) omr. 25 BrimpouaeT B ceBda kaHajl (130) DOBTOPHOTO
cbopa OOJBIMOM MUPHMHBE, HAXOOAMUNCS MexXOy 3amgHeM 3o0HoM (116) OoJee
MeJIiko¥ 30HH (14) m Beperom (110). Kanan (130) noBTopHOTO cbopa
IpOoIoJIKaeTCAa BIOOJIb BCel 3amHel 30HH (116) ©OoJjilee MeJIKOM 3BOHHE (14)
u Gepera (110), wmMexmy obOpaTHbEM KaHajloM (100) ¥ IIPOTHUBOIIOJIOXHOM
crTeHkoM (112). B »TOM BapMaHTe OCymecTBJIeHMsa, pud (12) He
IpoImoJrkaeTCcd 3a IpeleJiil  BoobOpaxaeMold BepTUMKAJIbLHOM  IIJIOCKOCTU
(140) . Bojapmasa mupMHa KkKaHaJa (130) noBTopHOTO cbopa IIO3BOJISAET
kKaHaJgy (130) moBToOpHOTO cbOopa ofecrneuuTs oOUeHb OOJIBIIYKD 30OHY
KyIlaHusa C  OTHOCUTEJILHO CIIOKOVMHOM  BOIOM. 3Ta  KOHOUIYypaumsd
criocobcTByeT MCIIOJIbL 30BaHMD CUCTEMEL (1) OJIsa IOOIIOJIHMUTEeJIb HEIX
IpUMeHeHUM, IOONOJHUTEJILHO K IIPOCTO cepduHIYy, a Takxe B 0OoJblieln
CTelleHM CIHOCOOCTBYEeT pacCedHMI SHepI'MM BOJHE (W) IIepen yIapoM O
Beper (110), dyTo mHnOBHmaeT O0e30MaCHOCTE U IIpenoTBpallaeT OTKaT
OTpaXeHHOM BOJIHE I10 HAOpaBJIeHMIO K CcJeOyimmuM BoJiHaM (W), KOTOPHM
cosmaeT BO3MyMeHUSI M HapyIleHMsS CTPYKTYPH Ha BoJiHax (W) M, TakuMm
oBpazoM, yXyIllaeT NPUTONOHHE IJI9 CcepduHTa BOJHH (W) .

B cucreme (1) our. 26, obpaTtHuM kKazHajg (100) pacnojoxeH
TOJILKO Ha OOHOM CTOpOHe OoJjlee MeJKOM 30HHE (14) m coobmaeTcs C
MaJIeIM  KaHaJioM (13) mnoBTopHOTO cbopa, KOTOPHM He OIpoIoJiKkaeTcs
BIOJIE BCeM IJIMHH 3amHel 30HH (116) ©OoJjiee MeJIKOM 30OHH (14);
BMECTO DBTOTrO, cylecTByeT 20Ha, I'me 0OoJjlee MeJkad 320Ha (14)

nocturaeT Oepera (110). HomosgHMTeJBbHO, pud (12) nOpomoikaeTcd 3a
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OpeneJitl  BooOpaxkaeMoM IIockocTu (140), pachnoJiIoOXeHHOM Ha KOHIe
TeHepaTopa (4) BOJH UM NepleHOUKYJISPHOM BOJIHe (W) .

B cucreme (1) our. 27, TeHepaTop (4) BOJIH ABJIAETCH He
YVIOJMHEHHBEM, a COCTaBJIeHHEM M3 noimMHoxecTB (160a, 160b, 160c)
TeHepaTopa, TakMx Kak TpM JIMHMM IIOPHMHEN, PacCIIOJIOKEHHEIE B
CTPYKTYPE, nono6HoOM IepeBEepHYTOM OyKBe U, UTo [IO3BOJISET
YMEHBIIUTE IMPUHY TeHepaTopa (4) BoJH. BoJjee w™ejyikad 30Ha (14)
PacIroJiOXeHa B CepeIMHe MaccCH (2) BOIE M OI'paHMUeHa IOBYMSA pUdamMu
(12), 1o omHOMY Ha KaXOoM CTOopoHe OoJjiee MeJIKOM 30HHE (14). Taxkum
oBpas3oM, olpeneJieHe IOBa oOpaTHHX KaHaJa (100) Ha COOTBeTCTBYIMX
IPOTUBOIIOJIOXHEIX CTOpOHAax DoJiee MeJIKOM 3OHEL (14), MeXIy
COOTBETCTBYIIIMM pudoM (12) " TIOOMHOXECTBOM (160a, 160c)

TeHepaTopa, oOpalleHHEM K HeMy. KaHan (130) nosTopHOTO cbopa

pacrojioxeH B 3amgHeM 30He (116) ©OoJjee MeJKOM 30HH @ (14) wm
OponoJrkaeTcad OT OIOHOTo oBpaTHOTO  KaHajJa (100) OO OpyToro
obpaTHOTO kaHajla (100), mnpuuemM, TakuMm oO0Opas3oM, BCe TpM KaHala

(100, 130, 100) coobmawnTcsa. B HacTodmeM BapMaHTe OCYIEeCTBJIeHUSd,
pud (12) He 1OpoIoimkaeTcsa 3a IIpeneje  BoodpaxaeMoy IIJIOCKOCTH
(140), PacIIOJIOXEHHOM Ha KOHIIE TeHepaTopa (4) BOJIH u
NepleHOuKYJIApHOM BoJIHe (W),; OOHAKO IMpennojaralnTcsa aJlbTepHaTHBHHE
BapMaHTE OCYIeCTBJIEHUS, B KOTOPHX OOVH MM 00a puda (12)
IPOOOJIKAITCA 3a MNpeneJitl BoobpaxaemoM IjiockocTu (140).

B cucreme (1) our. 28, TeHepaTop (4) BOJIH ABJIAETCHA
YIOJVHEHHEM M of0pas3yeT JmHMBLD. Pud (12) napaJsuiesieH TeHepaTopy (4)
BOJIH M IMOpOoIoJIKaeTCs 3a IOpeneJitl BoobpaxaemMoM IJiockocTu (140),
PACIOJIOXEHHOM Ha KOHIle TeHepaTopa (4) BOJH U IIeplIeHIUKYJISPHOM
BOJIHe (W) . OBpaTHeM kaHan (100) mo cymecTBY HDapaJiejyieH pudy (12)
M TeHepaTopy (4) BOJH U WMeeT NIMPUHY, KOoTopasd I[I0 CYWLeCTBY
[IOCTOSAHHA ¥ paBHa pacCTOSHMID MexOy pudéoMm (12) m reHepaTopoM (4)
BOJIH. HacTosammuil BapMaHT OCYymeCTBJIeHMS He BKJIOUYaeT B cebs KaHaJ
(130) rnoeTOpHOTO cbhopa; OHOHAKO IIpellnojiarainTcsda aJlbTepHaTHBHEE
BapMaHTH OCYWEeCTRBJIEHUS, B KOTOPHX kaHaJ (13) noBTopHOTO cCchopa
MOXeT OHTL oOecreueH Mexny ©OeperoMm (110) u 3agHeM 30oHOM (116)
Bosiee MeJkOoM 30HH (14). HacTodamasa KOHOUTIypaluusa cUcCTeMe (1)
TpefyeT OTHOCUTEJIEHO MaJIoT'O MIPOCTPpaHCTBa OJIS ee CO30aHus.

Urak, kaHayn (100), xoTopwel coenmmHaeT ©OoJiee TUIYDOKYID 30HY
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(13; 16) ¢ xoHuoM (114) ©Oojyiee w™MejgkoM 3oHH (14; 17), uepes
KOTOPHEM BOJIHA (W) BEIXOOIUT M3 0Oo0oJiee MEJIKOM 3SOHH (14; 17),
[IO3BOJIAET TeueHuIM, TIeHepupyeMHM BOIOOM, IIepeMelaeMo¥ BOJIHAMM IIO
HalopaBJjleHMIo K Oepery B 0OaccelHe C BOJHaMM, HaxOOUTbL OOpaTHHMN
IyThb, KOTOPHM oOTOeJieH oT O0oJjlee MeJKoM 30HH (14; 17); Taxkum
oBpa3oM, DTU TEUEHMSI He BO3BpallalnTCHd uUYepes 30HY cepduHTa (BoJjee
MeJIky® 30HY (14, 17) 3a pupoMm (12, 15). Taxkum oOpasoM, CUCTeMa
npenoTBpalaseT oBpa3oBaHue BO3MOXHEIMU oBpaTHEMA TeueHUAMU
TYpOYJIEHTHOCTEN Ha I[IOBEePXHOCTHU OoJiee MeJikoM 30HH (14, 17) MaccH
(2, 3) BOHOBE, KOTOPHE MOIUIM OH HAHOCUTL YyllepO BHENHeMYy BUIY BOJIH
(W) B 30He cepdmHTa U, TakuMmM oOpasoM, KaueCcTBYy BOJH (W) .

HaxkoHel, cijenyeT OTMETUTL, UTO MIOed HaJluuudg oOpaTHOTO
kKaHajla (xaHaJjsla (100)) mnOpuMeHMMa K JIOOOM TeXHOJIOTUM I'eHepUPOBaHUS
BOJIH, OCHOBAHHOWM Ha IIepeMelleHMM BOIE B MaccCe BOMOBE 10 HallpaBJIeHU
K pudpy m Oepery a4 oOpa30BaHMA IIPUTOMOHEX OJA CepdMHT'a BOJIH B
BoJjlee MeJIKOM 30HEe, pPacloJIoXeHHOM 3a pudom. Hanpumep, wumesd
0BpaTHOT'O KaHajla MOXeT OHTH IIpUMMeHeHa K OCHOBAaHHHM Ha IIOPWHAX
cucTeMaM TeHepUPOBaHMA BOJIH (Hanpumep, cucTeMam, VIMEIVM
TOPM30OHTAJILHO IIepeMelaKnmyecsa IIOPIHM, BepTMKAaJIbHO IIepeMemaknmuecs
[IOPIIHM WMJIM I[IOBOPpAauUMBAKIMECs IIOPIMHM), K I[IHEeBMAaTHUUECKMM CHCTeMaM
TeHepMPOBaHMA BOJIH (OCHOBaAHHHM Ha HaTHEeTaHMM BO3OyXa B Maccy
BOIH IJIA IIepeMeleHVS MacChH BOIH), WJIM K CUCTeMaM I'eHepMpOBaHMA

BOJIH, OCHOBAHHEIM Ha oO6eclleueHUUu Haliopa BOIEI B MacCccCe BOJIEHIL.
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$OPMYJIA MBOEPETEHNA

1. Cumcrema (1) T'eHepuUpOBaHUSA BOJH, OTJIMUaKmascd TeM, UYTO
OHa COLEepPXUT:

- HelpepHBHHM U YIJWMHEHHHV Oapbep (4), PacCHIOJIOXEHHEM BIOJIb
IPOIOJILHOTO HalpabkjieHMA (5) ¥ MMemMM [IepelHKK CTOpoHY (4a) wu
3a0HL CTOpoHY (4b) Bmosis mimHE (L) Oapbepa (4), OpHUUeM IIepenOHAA
cTopoHa (4a) obpammeHa K IIepBoM Macce (2) BOOH, M 3amdHad CTOPOHAa
(4db) oOpameHa kKO BToOpoM Macce (3) Bone, IOpuueM Oapbep (4)
IpeloTBpallaeT IMIPOXOXIEeHMe BOIE MexOy IIepBOM Macco¥ (2) BOOH U
BTOPOM Maccol (3) BOIH Uepes, BHIle UM 0O OapbepoM (4) M BIOJb
oJvHE (L) ;

- TnepBel pud (12), oOpas30OBaHHEM B I[OJYy (6) TI@IOO IIepBOU
Macco¥ (2) BOIE Ha HEKOTOPOM PacCCTOSHUM OT IepelHel CTOPOHH
(da), wm BTOopom pud (15), oBpasz’oBaHHHM B IOJIy (8) I1[om BTOpOM
Macco¥ (3) BoOOH Ha HEKOTOPOM PacCTOSHMM OT 3adHel CTOpoHH (4b),
npruueM

- Oapbep (4) sABIdeTCcHd IepeMemlaeMbM BIOOJE Bcel mJamHE (L)
M3BMBALMMMCSI IBWXeHMEeM, IIpHMUeM IepelHsas CcTopoHa (4a) ToJIKaer
BONYy M3 IIepBO¥ MaccH (2) BOOH IO HalpaBJIeHMIO K IIepBoMy pudy (12)
nJjss ofBpasoBaHMsa BOJHH (W) B IepBoM Macce (2) BomOe, B TO BpeMsd
Kak 3amHas cTopoHa (4b) TojgkaeT BOOY M3 BTOPOM MAaCCH BOIHE  II0
HallpaBJIEHUI KO BTOpoMy pudy (15) nma obpas3oBaHMsA BOJHH (W) BO
BTOpOM Macce (3) BOIH.

2. Cucrema (1) TIeHepupOBaHMSA BOJH IO II. 1, oOTJIMYaKIaACH
TeM, uUuTO Oapbkep (4) nOpomoJpkaeTcsd OT IoJa non OapbkepoMm (4).

3. CumcremMa (1) rTDeHepupoOBaHMS BOJH IO II. 2, OTJMYaKIasCsd
TeM, dYTO Oapbep (2) nOpomojpkaeTCs BIUIOTH OO BEHCOTH BhHIle I'pebHA
BOJIHHL (W) .

4, CucreMa (1) TIeHepupOBaHMsS BOJH IO II. 1, oTJMUanmascs
TeM, UTO IIO0 MeHbIIeM Mepe OIMH Hu3 IIepBoro puba (12) M BTOPOTO
puda (15) gABJageTCd IO MeHLIIEM Mepe YaCTHUUHO IIPSIMBIM.

5. CumcremMa (1) TIeHepupOBaHMsS BOJH IO II. 1, oTJMYaKmasascsd
TeM, UTO IIO0 MeHbIIeM Mepe OIOMH Hu3 IIepBoro puba (12) M BTOPOTO
puda (15) gABJIAeTCHd IO MeHLIEM Mepe YaCTUUHO KPUBOJIMHEMNHEBIM.

6. Cucrema (1) TreHepuMpOBaHMA BOJIH IO II. 1, OTJMYaKIAasACHd

TeM, UTO JKOOM IO MeHbBIleV Mepe OOMH U3 HOepBoro pudba (12) wu
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BTOPOTO puda (15) obpazyerT yroag or -20 gpgo 20 7r1pamycoB C
IPOIOOJIBHEM HallpaBJieHMeM (5) Oapkepa (4) Ha BUIEe CBEPXY.

7. CucreMa (1) TIeHepupOBaHMSA BOJH IO II. 1, oTJMUapmascsd
TeM, uTro Bapbep (1) COOEpPXUT IIOCJIeOOBaATEJIbHOCTE  MapHUPHO—
COUJIEHEHHHX IlaHeJlel (70) C Kpadmu (71), KOTOPHE  ABJIAOTCH
BO3BPATHO-INIOCTYIATeJIEHO IIepeMellaeMBMM I[I0 HalpaBJIeHMI K I[IepPBOu
Macce (2) BOOH ¥ IO HalpaBJIeHMI KO BTOpOM Macce (3) BOIH C
BPEeMEeHHEM CIOBMI'OM MeXIy HMMI.

8. Cucrema (1) reHepupOBaHMA BOJIH IO . 1, OoTJMYaKIasacd
TeM, 4YTO IepelHsAd CcTopoHa (4a) u 3amHsad cTopoHa (4b) Oapbepa (4)
VMeT MHOXECTBO IlepenHmMx cTopoH (50a; 60a; 80a; 90a) M 3BamHUX
CTOPOH (50b; 60b; 80b; 90b), PAaCIIOJIOXKEHHEIX B IIPOOOJIEHOM
HallpaBJIeHUN (5) n IIepeMella eMEIX [IOIIEPEeYHO 7 BO3BPATHO-
IIOCTylaTeJIJbHO IO HallpaBJIeHMI0O K TIIepBOM Macce (2) BOOH U IO
HalpaBJIeHMI0O KO BTOpPOM Macce (3) BOIE C BPEMEeHHHEM COBUIOM MexXny
HYMH .

9. Cucrema (1) TIeHepupOBaHMA BOJIH IO II. 8, oTJMUawnmasgcs
TeM, UuTO Oapkep (4) COOEPXMUT II0 MeHbIeM Mepe OIMH IIepeMelaeMB
IpOMexXyTOuHHEM 5JeMeHT (50; 60c; 81; 92), pPacCIOJIOKEHHHN MexIy
CONPSAXEeHHHMM IepelHMMM CcTopoHamu (80a; 90a) mnepenmHed CTOPOHH
(4a) OGapbepa (4).

10. CumcremMa (1) TIeHepuMpOoBaHMA BOJH IO II. 9, oTJIMUaKmasacsd
TeM, UTO IIPOMEXYTOUHHI SJIEMEeHT (50; c0c; 81; 92) ABJISEeTCH
KEeCTKMM, TUOKMM, WIV OoOBeOuHIeT B cebe M TO, U OpyTroe.

11. CucreMa (1) TI'eHepMpOBaHMA BOJIH IO II. 8, OTJIMYUaKIasaCid
TeM, 4YTO Oapbkep (4) COOEPXUT II0 MeHBIIeM Mepe OIMH IIepeMellaeMB
IpOMEeXyTOUuHEM 2JeMeHT (50; 60c; 81; 92), pacloJIOKeHHHM MexIy
COIPAXEeHHEIMM 3alHuMM cTopoHammu (80b; 90b) mnepenHel CToOpoHHE (4a)
Bapbepa (4).

12. CucremMa (1) reHepupoBaHMA BOJH IIo II. 11, oTianuawnmascsa
TeM, UTO IIPOMEXYyTOUHHI BJIEMeHT (50; 60c; 81; 92) ABJISETCH
KEeCTKMM, TUOKMM, WIV OOBeOuHIeT B cebe M TO, UM OpyTroe.

13. CucremMa (1) IeHepMpOoBaHMA BOJIH IO II. 8, OTJMYaKLasiCsd
TeM, 4UTO ODapbep (4) COOEPXUT CMeXHEe OJjiokm (60), KOTOpEe
ABJIAITCA BO3BPATHO-IIOCTyIlaTeJIbHO IlepeMellaeMEMM I[10 HalpaBJIeHUD K

IepBOM Macce (2) BOOH M IIO0 HaOpaBJIEHMIO KO BTOpPOM Macce (3) BOIH
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C BPEMEHHBM CIOBMI'OM MeXIy HMMM, IIpUUEeM IepellHUe CTOPOHH (60a) m
3aIHMe CTOPOHH (60b) 4gBJI4KTCH 3adHMMM WM I[IepPelHVMMM CTOPOHaMM
BiiokoB (60) .

14. CucreMa (1) TI'eHepMpOBaHMA BOJIH IO II. 8, OTJMYaKIasaCcd
TeM, yTo faprbep (4) COOEPXUT I1J1aCTUHEL (20; 80; 90),
PacCIIOJIOXKEeHHEIe B IIPONOJIBHOM  HallpaBJIEHUU (5) M  [IOIEPpEeuHO U
BO3BPATHO-IIOCTYIIATeJIEHO IIepeMelaeMele 10 HallpaBJIEHMI K I[IepPBOU
Macce (2) BOOH ¥ IO HalpaBJIeHMI KO BTOpOM Macce (3) BOIH C
BPEeMeHHEM CIOBMI'OM MeXIy HUMM, IIpHMUeM IepenHMe CTOpoHH (20a; 80a;
90a) wu 3amHMe CTOpPOHH (20b; 80b; 90b) 4gBiadTCAd 3BagHUMU U
[epenHMMM CcTOopoHaMM IrjactuH (20; 80; 90).

15. Cucrtema (1) TeHepupOBaHMSA BOJIH IIo . 14, oTauuawnmasacs
TeM, UYTO Oapbkep (4) cCoOepXuT IO MeHbIleM Mepe OIMH MapHUPHO-
COUJIEHEHHHI  BJIeMeHT, KOTOPEM  ABJIAETCS KEeCTKUM, TUOKUM, WK
obvenuHaeT B cebe M TO, ¥ IOpyroe M PAaCIOJOXEH MeXIOy CMeXHBMN
mjactuHavu (20; 80; 90).

16. Cucrema (1) reHepupoBaHMA BOJIH IO II. 14, oTauuawnmasacs
TeM, UTO Oapbep (84) cComepXxuUT OBe XeCTKMEe MapHUPHO-COUJIeHEeHHEEe
naHegu (50; 92), HaxomamMecsa MexXOy CMeXHBMM IIJlacTuHamu (20; 90)
Y MapHUPHO COeOMHEHHHEe CO CMeXHBMM IjlacTuHaMmm (20; 90).

17. CucremMa (1) reHepupOBaHMA BOJIH IO II. 14, oTanyuaKnmasacsd
TeM, UTO Kaxmas IJlacTuHa (90) sgBisgeTcd IIepeMelaeMoy ITOBOPOTHEM
OBIVDKEeHMEM.

18. Cucrema (1) reHepupoOBaHMA BOJIH IIOo II. 14, oTianyuanmasacsd
TeM, UTO KaxIas IIJJacTMHa SABJISeTCd IIepeMelaeMoy IIOCTYIaTeJIbHEM U
[IOBOPOTHHM IBWXEHUEM.

19. CucremMa (1) reHepupoOBaHMA BOJH IIOo II. 14, oTianyuanmasacsd
TeM, uTo Kaxmas  IIJJacTHHa (20; 80) aBJIgeTCd  IIepeMellaeMon
[IOoCTyTllaTeJIbHEM IBWXEHUEM.

20. Cucrema (1) TIeHepupOoBaHMSA BOJH IO II. 19, oTaMuawmasacsd
TeM, UTO Kaxmad IlacTuHa (20) yopaBJiIgeTcsa IOIPUMBOOHOM CHCTEeMOM
(21), pPacHIoJIOXeHHOW BHINe IIJIaCTUMHE (4) .

21. Cucrema (1) I'eHepupoBaHMS BOJIH IO II. 19, oTauuawnmasacsd
TeM, UTO Kaxmasa IJlacTuHa (20) mnoIBemeHa K BepxHelM KOHCTPYKLUM
(31) .

22. CucremMma (1) TIeHepupoBaHMSA BOJH IO II. 19, oTaMuawmasacsd
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TeM, UTO KaxOasd IIJlacTHMHa (20) rogBelleHa K COOTBeTCTBYKIEMY
HecyIleMy YCTPOMCTBY (40), KOTOpoe ABJISETCH IPOOOJIEHO
lepeMellaeMEM BIlepel M Haszall BOOJIb paMel (24) .

23. CucremMma (1) TI'eHepupOoBaHMSA BOJIH IO II. 22, OTJMYaKAACH
TeM, UYTO KaxXODad IulacTuHa (20) XeCcTKO CcoelMHEHa C COOTBeTCTBYIIMM
HecymuM ycTporcTBoM (40).

24, CucremMa (1) TI'eHepMpoBaHMA BOJIH IO II. 22, OTJMYaKaACH
TeM, 4YTO paMa (24) comepxuT OOKOBEEe HallpaBJidMMe KaHaJE (29), o
KOTOPEIM MOTYT KaTUThLCSA OOKOBHEe KoJeca (41) Hecymero yCTpoOMCTBa
(40) .

25. Cucrema (1) TIeHepMpoBaHMA BOJIH IO II. 24, oTaMUanmadacHd
TeM, UYTO Hecymee ycTpoucTBO (40) comepxmuT 3ybuaTyi peuky (42)
PACIIOJIOXEHHYID Mexnoy OOKOBHMM KoJiecaMu (41) Hecymero YCTPOMCTBA
(40), m pama (24) ¥MMeeT COOTBETCTBYKIYK CUCTeEMY (22) IOBUTATENd U
TPaHCMUCCUH, KOoTOpad BEI3EIBAET BpalleHMe meCcTepHU (23),
CoeIMHEHHOMW C B3yfuaToM pelkom (42), [OpuUeM BpalleHMe IeCTepHU
(23) BHZBHBaeT IPOIOJILHOE IIepeMeleHre COOTBeTCTBYymer 3yduaTon
peviku (42), Hecymero ycTpowcTBa (40) m mmacTuHH (20) .

26. Cucrema (1) TeHepupoBaHMS BOJIH IO II. 1, oTaMUawmascsd
TeM, 4YTO pudH (12, 15) npomoJoKalTCca 3a OpenelH Oapbepa (4) wu
obpasyiT kaHaJs (100), pacHoJIOKeHHHM B IpOHOJIkeHMe O0oJiee TJIYOOKUX
30H (13, 16) nojgor (6, 8) wMexny pudamm (12, 15) m Oapwepom (4),
npuueM kaHaJ (100) sgaBjageTrca ©OoJjgee TUyOOKMM, uYeM 0OoJiee MeJIKKe
30HH (14, 17) nojor (6, 8) 3a pubamm (12, 15).

27. Cucrema (1) TI'eHepupOBaHMSA BOJIH IO II. 26, OTJIMYaKIAaACH
TeM, dYTO kaHaJ (100) pacnojoxeH 1ocJje Oapbkepa (4) B OPOOOJIEHOM
HallpakJieHUn (5).

28. Cucrema (1) TI'eHepupoBaHMS BOJIH IO II. 26, OTJIMYAKIANACSH
TeM, UYTO OHa comepxuT kpau (110), Haxomammumcsa B KOHTaKTe C
IepBOM Maccok (2) BOOEL WJIM BTOpOM Maccoum (3) BOIE, W TIIO
HamnpaBJIeHUI K KOTOPOMYy BOJIHa (W) OepBOM MaccCH (2) BOIE WMJIM BOJHA
(W) BToOpoM ™Macce (3) BoOOH IepeMemaeTcs, OIpuueM KaHajg (100)
nponojrkaeTcda mo kpas (110).

29. Cuctema (1) TeHepupOBaHMSA BOJIH, COIepXalasa IT'eHepaTop
(4) BOJH, Maccy (2; 3) Bomel M pud (12; 15), oOpasz’oBaHHHM Ha II0OJY

(6; 8) monm maccom (2; 3) BomH, nopuueMm pud (12; 15) obecrneuuBaeT
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nepexon Mexny ©OoJiee TuybokoMm 30HOM (13; 16), pPacrIoJIOXKeHHOW MexIoy
pudoMm (12; 15) m reHepaTopoMm (4) BoJIH, M OoJjlee MeJKOM =30HOM (14;
17), pacnojgoxeHHoM 3a pudoom (12; 15), npuuem reHepaTop (4) BOJH
oBpameH K Macce (2; 3) BOIOE, 4YTOOH BHB3HBATE CMENEHVE BOIH IO
HamnparJIeHM©O K pudoy (12; 15) m obBpas3oBaHMe BOJHH (W) B Macce (2;
3) BOIOH, IHNpuUUeM cucTeMa (1) oTJIMUaeTCHd TEeM, UTO:

- pud (12; 15) no MeHBIENW Mepe UYacTUUHO OKPYXeH KaHaJIOM
(100), mnpuueMm

- VIIOMSHYTHM KaHaJ (100) gBjigeTcs ©OoJjee 1UIyOOoKMM, ueM OoJee
MeJikag 30Ha (14; 17) m npuuem

- VYIIOMSHYTHM KaHaJ (100) coemmHgeT O0oJiee TUIyOOKyl 30HY (13;
16) ¢ xoHuom (114) O6ojsee wMeJkoM 30HH (14; 17), uepes KOTOPHMU
BOoJIHa (W) BHXOOUT M3 0OoJjlee MeJikoM 30HHE (14; 17).

30. Cucrema (1) reHepupoOBaHMA BOJH IO II. 29, oTJaMYanmasacHd
TeM, uUuTO kaHaJ (100) okpyxaeT BoJiee MeJKkyl 30HY (14; 17) c omHOM
€e CTOPOHH.

31. Cucrema (1) reHepupOBaHMA BOJH IO II. 29, oTJMYanmasacHd
TeM, uYuTO KaHaJ (100) okxpyxaeT O0oJiee MeJikyl 30HY (14; 17) c 1OBYX
ee CTOPOH.

32. CucreMma (1) rTeHepupoBaHMSA BOJH IO II. 31, oTJMUawnmascsd
TeM, UYTO KaHaJ (100) okxpyxaeT OoJiee MeJikyl 30HY (14; 17) c 1OBYX
€e TIPOTUBOIIOJIOXHEX CTOPOH.

33. CucreMma (1) rIeHepupoBaHMSA BOJIH IO II. 29, oTJjMYawnmascsd
TeM, yTo 1o MeHblleV  Mepe yacTb YIIOMSAHYTOT'O KOHIla (114)
pacIroJioxeHa MexIdy VYIOMAHYyToW ©OoJilee MeJKoM 3oHOoM (14; 17) u
Beperom (110), pacHnoJiOXeHHEIM 3a 0OoJiee MeJIKOM 3oHOM (14; 17).

34, CucremMma (1) TIeHepupoBaHMSA BOJH IO II. 29, oTJMUYanmascsa
TeM, uYTo pud (12; 15) npomoinkaeTcd 3a IOIpeleJilel T'eHepaTopa (4)
BOJIH, IIpuUueM VIOMAHYTEM KaHaJ (100) pacrnojioxeH B IIPOOOJIXKeHUE
YVIIOMAHYTOM BoJee TIyOoKOM 3OHEL (13; 16) rioJia (6; 3),
PacCHOoJIOXeHHOM Mexny pudoM (12; 15) m TeHepaTopoM (4) BOJH, U
coofmaeTCcsa C Hel.

35. Cucrema (1) rIeHepupoBaHMSA BOJH IO II. 34, oTJMUYapmascs
TeMmM, uTo pud (12; 15) mnpomoimkaeTcd 3a Ipenesiel BoobpaxaeMon
BepTHUKaJIbHOM MjockocTn (140), pacloJIOXeHHOM Ha KOHIle TIeHepaTopa

(4) BOJIH U MNeplHeHIMKYJIAPHOM BOJIHe (W) .
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36. CucreMa (1) rIeHepupoBaHMSA BOJH IO II. 29, oTJMYapmascsa
TeM, 4YTO kKaHaJ (100) wmMMeeT mIMMPUHY, KOTOpad SABJIAETCH II0 CYIEeCTBY
IIOCTOSHHOM M PaBHOM PacCTOSHMIK Mexny pudoM (12) m TeHepaTOpoM
(4) BOJH.

37. CucreMa (1) reHepupoBaHMA BOJH IO II. 29, oTJMYaplasascsia
TeM, 4TO KaHaJg (100) wmMeeT 1JayOMHY, KOTOpas SBJAETCH IO CYIECTBY
IIOCTOSAHHOM ¥ PaBHOM PpPacCTOdgHMIO Mexnay pudom (12) m TeHepaToOpoM
(4) BOJH.

38. CucremMa (1) reHepupoBaHMA BOJH IO II. 29, oTJjMYanlaacsia
TeM, UYTO OHa MOOIOJIHUTEJIEHO CcomoepXmuT KkKaHalJl (130) TI[IOBTOPHOTO
cbopa, PpPacrHoJIOKeHHHM Mexny ©OoJjiee MeJakom 3oHoM (14) wu Oeperom
(110) m coemmMHeHHHM C kaHajJyioM (100).

39. Cucrema (1) reHepupoOBaHMA BOJH IO II. 38, oTJaMYaKmasaCHd
TeM, dYTO kaHaJd (130) mnoBTopHOTO cOopa MMeeT mMUPMHY OT 3 OO 5
MeTpOoB M TuydmHy oT 0,5 mo 1,5 mMeTpoB.

40. Cucrema (1) reHepupoBaHMA BOJH IO II. 29, oTJMYanmasacHd
TeM, 4YTO BoOJIHa (W) He mnapajuiesibHa ©Oepery (110) mM opuMeHTHMpOBaHa
OTHOCHUTeJILHO Oepera (110) Takum ob6pasoM, dYTO BoJHa (W) cHauaJa
yoapsaeTcs B oBJacTb Bepera (110), HauboJlee  yIOaJIeHHYIO oT
obpaTHOTO KaHaJa (100), wm TakuMm oOpa30M, UYTO IIOCJeOHAs 3O0OHa
Bepera (110), B koTopyk yIapseTcsa BoJiHa (W), HaxoOIuUTCsa PSIOM C
koHUOM (114) m obpaTHeM kaHaJoM (100).

41, CucreMma (1) reHepuporBaHMSA BOJH IO II. 40, oTJMUawnmascsd
TeM, 4YTO BOJHa (W) ob6pasyeT yrojs oT 3 mo 40 rpamycoB C Oeperom
(110).

42, CucreMa (1) TIeHepupoBaHMSA BOJH IO II. 29, oTJMUanmascsa
TeM, uUTO yroJ (150) Ha BuIe cBepxy Mexny pudéoMm (12) m BoJHOM (W)
ocTaeTcs IO CyWeCTBY IIOCTOSHHEM, KOI'la BOJIHa (W) ODepemMmemaeTcd
BllepelI BIOJIb MacCCH (2) BOXH.
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